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ABSTRACT
Objectives: 
7KLV�VWXG\�ZDV�DLPHG�WR�HYDOXDWH�WKH�ZDWHU�VRUSWLRQ��VROXELOL-
W\�DQG�VXUIDFH�URXJKQHVV�RI�WKH�GLIIHUHQW�UHVLQ�EDVHG�UHVWRU-
DWLYH�PDWHULDOV�

Materials and Methods: 
)LOWHN� %XON� )LOO� 3RVWHULRU�� &KDULVPD� 6PDUW�� *UDGLD� 3OXV�
,QGLUHFW� DQG� 5,9$� UHVLQ�PRGLILHG� JODVV� LRQRPHU� �50&,6��
ZHUH�XVHG�LQ�WKH�VWXG\��(LJKW\�VDPSOHV�RI���PP�GLDPHWHU�DQG�
��PP� WKLFNQHVV�ZHUH� SUHSDUHG� �n  � �����7R� GHWHUPLQH� WKH�
VROXELOLW\�DQG�ZDWHU�VRUSWLRQ�YDOXHV��WKH�LQLWLDO�ZHLJKWV�RI�WKH�
VDPSOHV� ZHUH� QRWHG� XVLQJ� D� SUHFLVLRQ� EDODQFH� �0���� 7KH�
LQLWLDO�VXUIDFH�URXJKQHVV�RI�DOO�VDPSOHV�ZDV�PHDVXUHG�ZLWK�D�
SURILORPHWHU�� 7KH� VDPSOHV� ZHUH� LPPHUVHG� LQ� �� GLIIHUHQW�
VROXWLRQV�>GLVWLOOHG�ZDWHU��':���FLWULF�DFLG��&$�@�IRU����GD\V��
WKHQ� WKH� ZHLJKWV� RI� WKH� VDPSOHV� ZHUH� QRWHG� DJDLQ� �0����
6HFRQG� VXUIDFH� URXJKQHVV� YDOXHV� ZHUH� GHWHUPLQHG� ZLWK� D�
SURILORPHWHU��:KHQ�WKH�VDPSOHV�ZHUH�NHSW�LQ�WKH�GHVLFFDWRU�
DQG�WKH�ZHLJKW�ZDV�IL[HG�� WKH�YDOXHV�ZHUH�UHFRUGHG�DV�0���
6ROXELOLW\�DQG�ZDWHU�VRUSWLRQ�OHYHOV�ZHUH�FDOFXODWHG�DFFRUG-
LQJ� WR� ,62� ���������� VWDQGDUGV�� 'DWD� ZHUH� VWDWLVWLFDOO\�
DQDO\]HG� E\� RQH�ZD\� $129$� DQG� 7XNH\� +6'� PXOWLSOH�
FRPSDULVRQV��P  �������

Results: 
:KHQ� WKH� VXUIDFH� URXJKQHVV� FKDQJHV� DQG�ZDWHU� DEVRUSWLRQ�
YDOXHV� ZHUH� FRPSDUHG�� 50&,6� JURXSV� VKRZHG� KLJKHU�
VXUIDFH�URXJKQHVV�DQG�ZDWHU�DEVRUSWLRQ�YDOXHV�WKDQ�FRPSRV-
LWH�JURXSV��P ���������,W�ZDV�IRXQG�WKDW�WKHUH�ZHUH�VLJQLILFDQW�
GLIIHUHQFHV�EHWZHHQ�WKH�JURXSV�LQ�WHUPV�RI�ZDWHU�VROXELOLW\�
�P �� ������� 50&,6�6$� JURXS� VKRZHG� WKH� KLJKHVW� ZDWHU�
VROXELOLW\�YDOXH�DQG�WKLV�YDOXH�ZDV�VWDWLVWLFDOO\�GLIIHUHQW�IURP�
DOO�RWKHU�JURXSV�

Conclusion: 
,Q� RXU� VWXG\�� WKH� LPPHUVLRQ� VROXWLRQ� FDXVHG� D� VLJQLILFDQW�
LQFUHDVH�LQ�VXUIDFH�URXJKQHVV��ZDWHU�DEVRUSWLRQ�DQG�VROXELOLW\�
RQO\� LQ� WKH� JODVV� LRQRPHU� FHPHQW� JURXS� DPRQJ� WKH� WHVWHG�
JURXSV��7KH�KLJKHVW�ZDWHU�DEVRUSWLRQ��VROXELOLW\�DQG�VXUIDFH�
URXJKQHVV� FKDQJHV�ZDV� REVHUYHG� LQ� WKH�50&,6�6$�JURXS��
7KH�LPPHUVLRQ�VROXWLRQ�GLG�QRW�PDNH�DQ\�GLIIHUHQFH�EHWZHHQ�
WKH�FRPSRVLWH�UHVLQ�JURXSV�LQ�WHUPV�RI�ZDWHU�DEVRUSWLRQ�DQG�
VXUIDFH� URXJKQHVV� FKDQJH��7KH� LPPHUVLRQ� VROXWLRQ� GLG� QRW�
FDXVH�D�VLJQLILFDQW�GLIIHUHQFH�LQ�WKH�VROXELOLW\�RI�WKH�FRPSRV-
LWHV�EHWZHHQ�WKH�FRPSRVLWH�JURXSV�
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d�U�N� OH]\RQODUÕQÕQ� NRQVHUYDWLI� WHGDYLVLQGH� FDP� L\RQRPHU�
VLPDQODU�YH�UH]LQ� LoHULNOL�NRPSR]LW� UH]LQOHU�ROGXNoD�\D\JÕQ�
ELU� úHNLOGH� NXOODQÕOPDNWDGÕU�� g]HOOLNOH� NRPSR]LW� UH]LQOHU�
�VW�Q�HVWHWLN�|]HOOLNOHUH�VDKLS�ROPDODUÕQGDQ�GROD\Õ�UHVWRUDWLI�
GLú�KHNLPOL÷LQGH�oRN�JHQLú�ELU�NXOODQÕP�DODQÕQD�VDKLSWLU������
øQGLUHNW� UHVWRUDV\RQODUGDQ� GLUHNW� X\JXODPDODUD�� DQWHULRU�
E|OJHGHQ�SRVWHULRU�E|OJH\H�NDGDU�ELUoRN�\HUGH�NXOODQÕOPDN-
WDGÕU��'LUHN�NRPSR]LW�UH]LQ�X\JXODPDODUÕQGD�UH]LQLQ�NDYLWH\H�
�� PP¶OLN� WDEDNDODU� KDOLQGH� X\JXODQPDVÕ� WHGDYL� V�UHVLQLQ�
X]DPDVÕQD�� NRQWDPLQDV\RQD� YH� KDYD� NDEDUFÕNODUÕQD� VHEHS�
RODELOPHNWHGLU� ����� %X� ROXPVX]OXNODUÕQ� �VWHVLQGHQ�
JHOHELOPHN�LoLQ�NDYLWHOHUH�WHN�VHIHUGH���YH\D���PP�WDEDNDODU�
KDOLQGH�\HUOHúWLULOHELOHQ�EXON�ILOO�NRPSR]LWOHU�JHOLúWLULOPLúWLU�
øQGLUHNW� NRPSR]LW� UHVWRUDV\RQODU�� SRVWHULRU� GLúOHULQ� UHVWR��
UDV\RXQGD�GLUHN�NRPSR]LW�UH]LQ�YH�VHUDPLN�LQOH\OHUH�DOWHUQD��
WLI� RODUDN� J|VWHULOPHNWHGLU�� øON� RODUDN� ����¶GH� WDQÕWÕOPÕúWÕU�
����� 'LUHN� NRPSR]LWOHUH� NÕ\DVOD�� GDKD� L\L� DQDWRPLN� IRUP��
GDKD�L\L�PDUMLQDO�DGDSWDV\RQ��LQWHUSURNVLPDO�WHPDV�YH�NRQWXU�
ROXúWXUPDVÕ� YH� \�NVHN� DúÕQPD� GLUHQFL� YH� G�ú�N� SROL��
PHUL]DV\RQ�E�]�OPHVL�JLEL�ED]Õ�DYDQWDMODUD�VDKLSWLU�����

.RPSR]LW� UH]LQOHU�� |]HOOLNOHULQGHNL� JHOLúPHOHUH� UD÷PHQ�� VX�
HPLOLPL�YH�o|]�Q�UO�N�JLEL�|QHPOL�NOLQLN�SUREOHPOHUOH�NDUúÕ�
NDUúÕ\DGÕU�� 6X� HPLOLPL�� UH]LQ� PDWULNV� LoHULVLQGHNL�
GLI�]\RQ�NRQWUROO�� ELU� V�UHoWLU� YH� ER]XQPD\D� \D� GD� UH]LQ�
PDWULNV� LoHULVLQGHNL� GROGXUXFXODUÕQ� \DSÕGDQ� X]DNODúPDVÕQD�
QHGHQ�ROXU��'ROGXUXFXODUÕQ�\DSÕGDQ�X]DNODúPDVÕ\OD�PHNDQLN�
|]HOOLNOHUGH� ER]XOPDODU� J|U�O�U� ����� .RPSR]LW� UH]LQOHULQ�
PHNDQLN� |]HOOLNOHULQGHNL� EX� ER]XOPDODUÕQ� QHGHQOHUL� D÷Õ]�
RUWDPÕQÕQ� QHPOL� ROPDVÕ� YH� D÷Õ]� S+¶VÕQGD� J|U�OHQ� GH÷LúLP��
OHUGLU�����
.RPSR]LW� UH]LQOHULQ� EDúDUÕVÕQÕ� HWNLOH\HQ� |QHPOL� ELU� GL÷HU�
SDUDPHWUH� RODQ� VXGD� o|]�Q�UO�N�� UHVWRUDV\RQODUÕQ� NLP\DVDO�
o|]�Q�UO�÷�Q�� DUWWÕUDUDN� GLú� \DSÕODUÕQD� RODQ� X\XPODUÕQÕ�
ROXPVX]�\|QGH�HWNLOHU�����
*�QO�N� KD\DWWD� W�NHWLOHQ� \L\HFHN� YH� LoHFHNOHUGHNL� oHúLWOL�
NLP\DVDOODU�� UHVWRUDV\RQODUÕQ� \�]H\LQGH� ER]XOPDODUD� VHEHS�
RODELOPHNWH� YH� HVWHWLN� |]HOOLNOHUGH� ND\ÕS�� \�]H\� S�U�]��
O�O�÷�QGH� DUWÕú� YH� DúÕQPDODUD� VHEHS� RODELOPHNWHGLU� �����
$PHULNDQ�*ÕGD�YH�øODo�'DLUHVL�JÕGDODUÕ�WDNOLW�HGHQ�VRO�V\RQ-
ODU� RODUDN�� HWDQRO�� KHSWDQ� YH�6$¶Õ� EHOLUOHPLúOHUGLU� �����$÷Õ]�
LoHULVLQGH� oHúLWOL� VRO�V\RQODUD� PDUX]� NDOPD� QHGHQL� LOH�
PH\GDQD� JHOHQ� NLP\DVDO� \ÕNÕP� YH� PHNDQLN� DEUD]\RQ� JLEL�
QHGHQOHU�KHP�NRPSR]LW�KHP�GH�FDP�L\RQRPHU�UHVWRUDV\RQ-
ODUD�]DUDU�YHUHELOPHNWH��\�]H\L�GDKD�S�U�]O��ELU�KDOH�JHWLUH-
UHN�\�]H\�UHQNOHQPHOHULQH��DUWPÕú�SODN�ELULNLPLQH��\XPXúDN�
GRNX� LQIODPDV\RQXQD� YH� UHN�UUHQW� o�U�N� ROXúXPXQD� QHGHQ�
ROPDNWDGÕU���������
6RQXo� RODUDN�� KHP� UHVWRUDV\RQXQ� E�W�QO�÷�� YH� PHNDQLN�
|]HOOLNOHUL��KHP�GH�\�]H\�|]HOOLNOHUL�YH�HVWHWLN�J|U�Q�POHUL�
DoÕVÕQGDQ�VX�HPLOLPL��VXGD�o|]�Q�UO�N�YH�\�]H\�S�U�]O�O�÷��
GH÷HUOHUL�|QHPOL�SDUDPHWUHOHUGLU������
7�P�EX�ELOJLOHULQ�ÕúÕ÷ÕQGD�EX�oDOÕúPDGD���IDUNOÕ�UH]LQ�LoHULNOL�
UHVWRUDWLI�PDWHU\DOLQ�6$�YH�'6�LoHULVLQGH����J�Q�EHNOHWLOGLN-
WHQ�VRQUD�VX�HPLOLPL��VXGD�o|]�Q�UO�N�G�]H\OHULQLQ�YH�\�]H\�
S�U�]O�O�N�GH÷LúLPOHULQLQ�LQFHOHQPHVL�DPDoODQPÕúWÕU�
dDOÕúPDQÕQ� VÕIÕU� KLSRWH]L� úXQODUGÕU��1.�0DWHU\DO� W�U�Q�Q� VX�
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3VMNMREP�%VẺX�VQE

HPLOLPL�� VXGD� o|]�Q�UO�N� G�]H\L� YH� \�]H\� S�U�]O�O�N�
GH÷LúLPL� �]HULQGH� HWNLVL� \RNWXU�� 2.� gUQHNOHULQ� IDUNOÕ�
VRO�V\RQODUD� �'6�� 6$�� PDUX]� NDOPDVÕ� VRQXFXQGD� \�]H\�
S�U�]O�O�N�GH÷LúLPL��VX�HPLOLPL�YH�VXGD�o|]�Q�UO�N�G�]H\-
OHUL�DoÕVÕQGDQ�KHUKDQJL�ELU�IDUN�ROXúPD]�

GEREÇ ve YÖNTEMLER
lZVMSTMZQV�PIbÜZTIVUI[Ü
%X�oDOÕúPDGD�NXOODQÕOPDN��]HUH�ELU�\�NVHN�YLVNR]LWHOL�EXON�
ILOO�NRPSR]LW��)LOWHN70�%XON�)LOO�3RVWHULRU�5HVWRUDWLYH���0�
(63(��6HHIHOG��$OPDQ\D���ELU�PLNURKLEULW�NRPSR]LW��&KDULV-
PD�6PDUW��.XO]HU��+DQDX��$OPDQ\D���ELU�QDQRKLEULW�LQGLUHNW�
NRPSR]LW� �*UDGLD70� 3OXV� LQGLUHNW� NRPSR]LW�� *&� &R���
7RN\R�� -DSRQ\D��YH�ELU� ÕúÕNOD� VHUWOHúHQ� UH]LQ�PRGLIL\H� FDP�
L\RQRPHU�VLPDQ��5,9$�UH]LQ�PRGLIL\H�FDP�L\RQRPHU��6',��
9LFWRULD��$YXVWUDO\D��ROPDN��]HUH�WRSODP���IDUNOÕ�UH]LQ�LoHULN-
OL�UHVWRUDWLI�PDWHU\DO�VHoLOGL��+HU�PDWHU\DOGHQ����DGHW�ROPDN�
�]HUH� WRSODPGD� ��� DGHW� |UQHN� KD]ÕUODQGÕ�� dDOÕúPDGD�
NXOODQÕODQ�PDWHU\DOOHULQ�DoÕNODPDODUÕQD�YH��UHWLFL�ELOJLOHULQH�
\HU�YHULOGL��7DEOR�����

Tablo 1. dDOÕúPDGD�NXOODQÕODQ�PDO]HPHOHU�YH�|]HOOLNOHUL

%LV�*0$�� %LVIHQRO�$� GLJOLVLGLO� GLPHWDNULODW�� $8'0$�� $URPDWLN� �UHWDQ�
GLPHWDNULODW�� 7(*'0$�� 7ULHWLOHQ� JOLNRO� GLPHWDNULODW�� 8'0$�� hUHWDQ�
GLPHWDNULODW�� %LV�(0$�� (WRNVLODWHG� ELVIHQRO�$�GLPHWDNULODW�� +(0$��
+LGURNVLHWLO�PHWDNULODW

dDOÕúPDGD�|UQHNOHULQ�KD]ÕUODQPDVÕ� LoLQ���PP�oDSÕQGD�YH���
PP�NDOÕQOÕ÷ÕQGD�WHIORQ�NDOÕS�NXOODQÕOGÕ��gUQHNOHUL�KD]ÕUODPDN�
LoLQ�ELU�FDP�ODPHO��]HULQH�úHIIDI�EDQW�\HUOHúWLULOGL�YH�EXQXQ�
�]HULQH� NRQXODQ� WHIORQ� NDOÕED� EXON� ILOO� NRPSR]LW� UH]LQ�� ELU�
VSDW�O�LOH�WHN�WDEDNDGD��&KDULVPD�6PDUW��QLYHUVDO�NRPSR]LW���
*UDGLD70� 3OXV� øQGLUHNW� .RPSR]LW�� 5,9$� ÕúÕNOD� VHUWHOHúHQ�
UH]LQ�PRGLIL\H�FDP�L\RQRPHU�LVH��UHWLFL�ILUPD�WDOLPDWODUÕQD�
X\JXQ�RODUDN���PP¶OLN�WDEDNDODU�KDOLQGH�\HUOHúWLULOGL��
'DKD�VRQUD�|UQHNOHULQ��VW�\�]H\L� WHNUDU� úHIIDI�EDQW�YH�FDP�
ODPHO� LOH� NDSDWÕOGÕ�� &DP� ODPHO� NDOGÕUÕODUDN� NDOÕSWDQ� WDúDQ�
ID]ODOÕNODU� D÷Õ]� VSDW�O�� LOH� X]DNODúWÕUÕOGÕ�� $UGÕQGDQ� NDOÕS�
LoHULVLQGHNL� |UQHNOHU� �VW� NÕVÕPGDQ� ELU� /('� ÕúÕN� FLKD]Õ� LOH�
�9DOR��8OWUDGHQW��6RXWK�-RUGDQ��87��$%'��SROLPHUL]H�HGLOGL��
,úÕN� FLKD]Õ� |UQHNOHUH� GLN� ELU� úHNLOGH� YH� HQ� NÕVD�PHVDIHGHQ�
WXWXOPXúWXU�� øQGLUHNW� ELU� NRPSR]LW� UH]LQ� PDWHU\DOL� RODQ�
*UDGLD� LOH�KD]ÕUODQDQ�NRPSR]LW�|UQHNOHU�ELU�SROLPHUL]DV\RQ�
FLKD]ÕQGD��/DEROLJKW�'82��*&�(XURSH����GN�LODYH�ELU�SROLP-
HUL]DV\RQD�WDEL�WXWXOGX��%LWLP�YH�FLOD�SURVHG�UOHUL�|UQHNOHULQ�
ÕúÕN�X\JXODQDQ�\�]H\OHULQH�G�ú�N�GHYLUOL�ELU�PLNURPRWRU�LOH�

6RI�/H[� 'LVN� ��0� (63(�� 6W�� 3DXO�� 01�� $%'�� FLOD� VHWL�
NXOODQÕODUDN� \DSÕOGÕ�� 7�P� |UQHNOHU� ��� VQ� ER\XQFD� KDILI� HO�
EDVÕQFÕ\OD�NXUX�RODUDN�VÕUDVÕ\OD�NDOÕQ��RUWD��LQFH�YH�V�SHU�LQFH�
DO�PLQ\XP�RNVLW�HPGLULOPLú�GLVNOHUOH�FLODODQGÕ��+HU�ELU�FLOD�
GLVNL� DúDPDVÕQGDQ� VRQUD�� �]HULQGHNL� DUWÕNODUÕQ� JLGHULOPHVL�
LoLQ� |UQHNOHU�� ��� VQ� ER\XQFD� VX\OD� L\LFH� GXUXODQGÕ� YH� �� VQ�
KDYD� LOH� NXUXWXOGX�� +HU� FLOD� GLVNLQGHQ� VRQUD� D\QÕ� LúOHPOHU�
X\JXODQGÕ��+HU�|UQHN�LoLQ�\HQL�ELU�FLOD�GLVNL�NXOODQÕOGÕ��.RP-
SR]LW� UH]LQ� |UQHNOHULQ� DOW� \�]H\OHULQH� KHUKDQJL� ELU� LúOHP�
X\JXODQPDGÕ�� gUQHNOHU� QXPDUDODQGÕUÕODUDN� NDUÕúPD\DFDN�
úHNLOGH� ��� VD� ER\XQFD� EHNOHWLOPHN� �]HUH� VLOLND� MHO� LoHUHQ�
GHVLNDW|UH�\HUOHúWLULOGL�
+D]ÕUODQDQ� GHQH\� |UQHNOHUL� GHVLNDW|U� LoHULVLQGH� ��� VD� ER��
\XQFD�EHNOHWLOGLNWHQ�VRQUD�NXUX�D÷ÕUOÕNODUÕ��������JU�KDVVDVL-
\HWLQGHNL�WHUD]L��2KDXV�SLRQHHU��0HUFN��.X]H\�$PHULND��LOH�
|Oo�OG���,62����������������VWDQGDUWODUÕQD�J|UH�QXPXQHGHNL�
D÷ÕUOÕN� ND\EÕ� ��� VD¶OLN� SHUL\RW� LoLQGH�����PJ¶GDQ� D]� LVH� EX�
QLKDL� D÷ÕUOÕN�RODUDN� LIDGH� HGLOGL��$÷ÕUOÕ÷ÕQ�����PJ¶GDQ�GDKD�
ID]OD� GH÷LúPHGL÷L� J|U�OHQH� NDGDU� |Oo�POHU� WHNUDUODQGÕ��
$÷ÕUOÕN�VDELWOHQGL÷LQGH�EDúODQJÕo�D÷ÕUOÕNODUÕ�PLNURJUDP��ȝJ��
FLQVLQGHQ� 0�� RODUDN� ND\GHGLOGL�� 6DELW� D÷ÕUOÕ÷D� JHOHQ�
|UQHNOHULQ� oDSODUÕ� NXPSDV� \DUGÕPÕ\OD� |Oo�OG��� 'DKD� VRQUD�
RUWDODPD� oDSODUÕ� KHVDSODQGÕ�� +HU� ELU� |UQH÷LQ� D\QÕ� úHNLOGH�
NDOÕQOÕNODUÕ�|Oo�OHUHN�RUWDODPDODUÕ�KHVDSODQGÕ��2UWDODPD�oDS�
NXOODQÕODUDN�KHU�ELU�|UQH÷LQ�DODQÕ�PP2�FLQVLQGHQ�YH�RUWDODPD�
NDOÕQOÕNODUÕ�NXOODQÕODUDN�KHU�ELU�|UQH÷LQ�PP��FLQVLQGHQ�KDFPL�
KHVDSODQGÕ�
+DFLP� KHVDSODQGÕNWDQ� VRQUD� KHU� ELU� |UQH÷LQ� \�]H\�
S�U�]O�O�÷�� \�]H\� \DSÕVÕQÕ� �� ER\XWOX� RODUDN� |OoHELOHQ� ELU�
SURILORPHWUH�FLKD]Õ��6XUIHVW�6-������0LWXWR\R��7RN\R��-DSRQ-
\D�� NXOODQÕODUDN� |Oo�OG�� YH� S�U�]O�O�N� GH÷HUOHUL� KHU� |UQHN�
LoLQ��5D��ȝP�RODUDN�ND\GHGLOGL��gOo�P�QXPXQH��]HULQGHNL���
PP¶OLN�ELU�DUDOÕNWD��KHU�|UQH÷LQ�RUWD�KDW�oDS�X]XQOX÷X�ER\XQ-
FD�WRSODP���IDUNOÕ�E|OJHGHQ�\DSÕOGÕ�YH�HOGH�HGLOHQ�GH÷HUOHULQ�
DULWPHWLN�RUWDODPDVÕ�DOÕQGÕ��%X�LON�|Oo�OHQ�S�U�]O�O�N�GH÷HUL�
5D��RODUDN�ND\GHGLOGL�

;)�i�bMT\Q[QVQV�0IbÜZTIVUI[Ü
dDOÕúPDPÕ]GD� 6$� LKWLYD� HGHQ� LoHFHNOHUL� WDNOLW� HWPHN� LoLQ�
��¶OLN� �S+� ����� 6$� o|]HOWLVL� NXOODQÕOGÕ�� +DVVDV� WHUD]LGH�
�2KDXV�SLRQHHU�����JU�6$�WDUWÕOÕS��]HULQH���OW�NDGDU�'6�LODYH�
HGLOHUHN���¶OLN�6$�o|]HOWLVL� HOGH� HGLOGL��d|]HOWLQLQ�S+¶VÕQÕ�
EHOLUOHPHGHQ� |QFH� S+�PHWUHQLQ� �øQRODE� S+�PHWHU� OHYHO� ���
:7:��:HLOKHLP��$OPDQ\D��S+¶VÕ������YH�����RODQ�WDPSRQ-
ODUOD�NDOLEUH�HGLOGL��+D]ÕUODQDQ�o|]HOWLQLQ�LON�S+�GH÷HUL������
RODUDN�|Oo�OG���dDOÕúPDGD�NXOODQÕODFDN�RODQ�o|]HOWLQLQ�S+¶VÕ�
���¶\H�D\DUODPDN�LoLQ�JHUHNWL÷L�NDGDU��0�VRG\XP�KLGURNVLW�
LODYH� HGLOGL�� gUQHNOHU� EDúODQJÕo� D÷ÕUOÕNODUÕ�� KDFLPOHUL� YH�
EDúODQJÕo� \�]H\� S�U�]O�O�N� |Oo�POHUL� \DSÕOGÕNWDQ� VRQUD� ���
J�Q� ER\XQFD� �� IDUNOÕ� EHNOHPH� RUWDPÕQGD� �'6� YH� 6$��
EHNOHWLOPHN� �]HUH� �� DOW� JUXED� D\UÕOGÕ� �n  � ����� � dDOÕúPD�
JUXSODUÕ�7DEOR��¶GH�\HU�DOPDNWDGÕU�

Tablo 2.�dDOÕúPDGD�NXOODQÕODQ�PDWHU\DOOHU�YH�oDOÕúPD�JUXSODUÕ

$UGÕQGDQ� |UQHNOHU� LoHULVLQGH� '6� YH\D� 6$� VRO�V\RQODUÕQÕQ�
EXOXQGX÷X� FDP� DPEHU� úLúHOHUH� NR\XODUDN� ��� J�Q� ER\XQFD�
GHVLNDW|UGH� EHNOHWLOGL�� 6RO�V\RQODU� EX� V�UH� ]DUIÕQGD� �� NH]�
WD]HOHQGL���+HU�|UQHN�LoLQ���P/�VRO�V\RQ�NXOODQÕOGÕ�����J�Q�
EHNOHWPHGHQ�VRQUD�|UQHNOHU�VRO�V\RQODUGDQ�oÕNDUÕOGÕ�YH�Nk÷ÕW�
KDYOX�LOH�NXUXWXOGX��gUQHNOHU�VXGDQ�oÕNDUÕOGÕNWDQ���GN�VRQUD��
D÷ÕUOÕNODUÕ� KDVVDV� WHUD]LGH� WHNUDU� |Oo�OG�� YH� EX� D÷ÕUOÕN�0��
RODUDN� ND\GHGLOGL�� 'DKD� VRQUD� |UQHNOHULQ� LNLQFL� S�U�]O�O�N�
|Oo�POHUL� \DSÕOGÕ�� gOo�OHQ� EX� LNLQFL� GH÷HU� 5D�� RODUDN�
ND\GHGLOGL��gUQHNOHU�VDELW�N�WOH�D÷ÕUOÕNODUÕQÕ�WHNUDU�ND]DQPD-
ODUÕ�LoLQ�GHVLNDW|UGH����VD¶OLN�SHUL\RGODUD�WDEL�WXWXODUDN�WHVWLQ�
EDúÕQGDNL�LúOHP�WHNUDUODQGÕ��gUQH÷LQ�D÷ÕUOÕ÷Õ�VDELWOHQGL÷LQGH�
HOGH�HGLOHQ�GH÷HUOHU�0��RODUDN�ND\GHGLOGL��gUQHNOHULQ����J�Q�
VRQXQGDNL�VX�HPLOLPL�YH�VXGD�o|]�Q�UO�N�G�]H\OHUL�PLOLPH-
WUHN�SWH�PLNURJUDP�FLQVLQGHQ�úX�úHNLOGH�KHVDSODQGÕ�
:VS��ȝJ�PP��� �0���ȝJ��±�0���ȝJ����9��PP��
:VO��ȝJ�PP��� �0���ȝJ��±�0���ȝJ����9��PP��
:VO���6XGD�o|]�Q�UO�N��:VS���6X�HPLOLPL
%X�IRUP�ODV\RQ�VD\HVLQGH�PDWHU\DOLQ�VXGD�EHNOHWLOGL÷LQGH�VX�
HPLOLPL� LOH� D÷ÕUOÕ÷ÕQGDNL� DUWÕú� �0��� YH� |UQHNOHULQ� HPLOHQ�
VXGDQ�YH�o|]�QHQ�UH]LQGHQ�D\UÕOPÕú�QLKDL�D÷ÕUOÕ÷Õ��0���RODUDN�
ND\GHGLOPLú�ROGX��%X�0���0���0��GH÷HUOHUL�IRUP�OH�HGLOHUHN�
oDOÕúPDGD� NXOODQÕODQ� PDWHU\DOOHULQ� VX� HPLOLP� YH� VXGD�
o|]�Q�UO�N�G�]H\OHUL�VDSWDQGÕ�

ʈ[\I\Q[\QS[MT�IVITQb�
9HULOHULQ� LVWDWLVWLNVHO� DQDOL]L� LoLQ� WHN� \|QO�� YDU\DQV� DQDOL]L�
�RQH� ZD\� $129$�� YH� 3RVWKRF� �7XNH\� +6'�� oRNOX�
NDUúÕODúWÕUPD� WHVW�DQDOL]OHUL�NXOODQÕOPÕúWÕU��1RUPDOOLN�DQDOL]L�
LoLQ�.ROPRJRURY�6PLUQRY�WHVWL�NXOODQÕOPÕúWÕU��7�P�VRQXoODU�
LoLQ�DQODPOÕOÕN�G�]H\L�P� ������RODUDN�EHOLUOHQGL�

BULGULAR
A�bMa�X�Z�bT�T�ɦ��J]TO]TIZÜ
1XPXQHOHULQ�\�]H\�S�U�]O�O�÷���5D��GH÷LúLPOHULQLQ�RUWDOD-
PD�YH�VWDQGDUW�VDSPD�GH÷HUOHUL�7DEOR��¶WH�J|VWHULOPLúWLU�
<�]H\� S�U�]O�O�N� GH÷LúLP� GH÷HUOHUL� NDUúÕODúWÕUÕOGÕ÷ÕQGD�
50&ø6� JUXSODUÕ� NRPSR]LW� JUXSODUÕQD� J|UH� GDKD� \�NVHN�
\�]H\�S�U�]O�O�÷��GH÷LúLPL�J|VWHUPLúWLU��P ���������50&ø6�
JUXSODUÕQGD�LVH�6$�VRO�V\RQXQGD�EHNOHWLOHQ�|UQHNOHUGH�GDKD�
ID]OD�S�U�]O�O�N�DUWÕúÕ�J|U�OP�úW�U��P���������
.RPSR]LW�JUXSODUÕQD�EDNÕOGÕ÷ÕQGD��E�W�Q�NRPSR]LW�|UQHNOH��
ULQ� KHP� '6¶GH� KHP� GH� 6$� LoHULVLQGH� EHNOHWLOGLNOHULQGH�
ELUELUOHUL\OH�EHQ]HU�S�U�]O�O�N�GH÷LúLPL�J|VWHUPLúOHUGLU�

Tablo 3.�<�]H\�S�U�]O�O�÷��GH÷LúLP�GH÷HUOHULQLQ��5D��RUWDODPD�YH�VWDQGDUW�
VDSPD� GH÷HUOHUL� �ȝP���$\QÕ� V�WXQGDNL� IDUNOÕ� KDUIOHU� LVWDWLVWLNVHO� IDUNOÕOÕ÷Õ�
LIDGH�HWPHNWHGLU��P��������

;]�MUQTQUQ�J]TO]TIZÜ
gUQHNOHULQ� VX� HPLOLP� GH÷HUOHULQLQ� RUWDODPD� YH� VWDQGDUW�
VDSPDODUÕ��ȝJ�PP���7DEOR��¶GH�J|VWHULOPHNWHGLU��6X�HPLOLPL�
RUWDODPD� GH÷HUOHUL� NDUúÕODúWÕUÕOGÕ÷ÕQGD� 50&ø6� JUXSODUÕ�
NRPSR]LW�JUXSODUÕQD�J|UH�GDKD�\�NVHN�VX�HPLOLPL�GH÷HUOHUL�
J|VWHUPLúWLU� �P �� ������� 50&ø6� JUXSODUÕQGD� LVH� 6$�
VRO�V\RQXQGD� EHNOHWLOHQ� |UQHNOHUGH� GDKD� ID]OD� VX� HPLOLPL�
J|U�OP�úW�U� �P ���������.RPSR]LW� JUXSODUÕQD� EDNÕOGÕ÷ÕQGD��
E�W�Q�NRPSR]LW�|UQHNOHULQ�KHP�'6¶GH�KHP�GH�6$�LoHULVLQGH�
EHNOHWLOGLNOHULQGH� ELUELUOHUL\OH� EHQ]HU� VX� HPLOLPL� GH÷HUOHUL�
J|VWHUPLúOHUGLU�

Tablo 4. 6X�HPLOLPL�GH÷HUOHULQH� DLW� WDQÕPOD\ÕFÕ� LVWDWLVWLNVHO� GH÷HUOHU��$\QÕ�
V�WXQGDNL�IDUNOÕ�KDUIOHU�LVWDWLVWLNVHO�IDUNOÕOÕ÷Õ�LIDGH�HWPHNWHGLU��P �������

;]LI�t�b�V�ZT�S�J]TO]TIZÜ
dDOÕúPDGD�VXGD�o|]�Q�UO�N�ELULPL�RODUDN�ȝJ�PP��NXOODQÕOGÕ��
gUQHNOHULQ�VXGD�o|]�Q�UO�N�GH÷HUOHULQLQ�RUWDODPD�YH�VWDQGDUW�
VDSPDODUÕ��ȝJ�PP���7DEOR��¶GH�J|VWHULOPLúWLU�

Tablo 5. 6XGD�o|]�Q�UO�N�RUWDODPD�GH÷HUOHULQH�DLW� WDQÕPOD\ÕFÕ� LVWDWLVWLNVHO�
GH÷HUOHU��$\QÕ�V�WXQGDNL�IDUNOÕ�KDUIOHU�LVWDWLVWLNVHO�IDUNOÕOÕ÷Õ�LIDGH�HWPHNWHGLU�
�P �������

*UXSODU� DUDVÕQGD� VXGD� o|]�Q�UO�N� DoÕVÕQGDQ� DQODPOÕ�
IDUNOÕOÕNODU� ROGX÷X� EXOXQGX� �P �� ������� 6XGD� o|]�Q�UO�N�
RUWDODPD�GH÷HUOHULQH�EDNÕOGÕ÷ÕQGD�HQ�G�ú�N�VXGD�o|]�Q�UO�N�
GH÷HUL�*UXS�&KDULVPD�'6¶\H����������������ȝJ�PP���DLWWLU��
&KDULVPD�'6� JUXEX� LOH� GL÷HU� JUXSODU� DUDVÕQGD� LVWDWLVWLNVHO�
RODUDN� DQODPOÕ� ELU� IDUN� EXOXQPDVÕQD� UD÷PHQ� �P �� �������
&KDULVPD�6$�JUXEX�LOH�DUDVÕQGD�DQODPOÕ�ELU�IDUN�EXOXQPDGÕ��
(Q� \�NVHN� VXGD� o|]�Q�UO�N� GH÷HUL� 50&ø6�6$� JUXEXQD�
���������������ȝJ�PP���DLWWLU�YH�EX�GH÷HU�GL÷HU�JUXSODUD�J|UH�
LVWDWLVWLNVHO� RODUDN� DQODPOÕ� GHUHFHGH� \�NVHNWLU� �P �� �������
50&ø6�'6� JUXEX� 50&ø6�6$� JUXEXQGDQ� VRQUD� HQ� \�NVHN�
VXGD� o|]�Q�UO�N� GH÷HUL� J|VWHUGL� YH� EX� o|]�Q�UO�N� GH÷HUL�
GL÷HU�W�P�JUXSODUGDQ�LVWDWLVWLNVHO�RODUDN�IDUNOÕ�EXOXQGX��P < 
������� *UDGLD�'6�� %XON�6$� YH� %XON�'6� JUXSODUÕ� EHQ]HU�
o|]�Q�UO�N� GH÷HUOHUL� J|VWHUPHVLQH� UD÷PHQ�� &KDULVPD�'6��
50&ø6�6$�YH�50&ø6�'6�JUXSODUÕ�LOH�DUDVÕQGDNL�IDUN�LVWDWLV-
WLNVHO�RODUDN�DQODPOÕ�EXOXQGX��P ��������
&KDULVPD�6$� JUXEX� LOH� *UDGLD�6$�� 50&ø6�'6� YH�
50&ø6�6$� JUXSODUÕ� DUDVÕQGD� DQODPOÕ� ELU� IDUN� EXOXQPDVÕQD�
UD÷PHQ��P ���������GL÷HU�JUXSODU�LOH�DUDVÕQGDNL�IDUN�DQODPOÕ�
EXOXQPDGÕ��P ���������*UDGLD�6$�JUXEX�LOH�&ø6�6$��&KDULV-
PD�'6� YH� &KDULVPD�6$� JUXSODUÕ� DUDVÕQGD� DQODPOÕ� ELU� IDUN�
EXOXQPDVÕQD� UD÷PHQ� �P �� ������� GL÷HU� JUXSODU� DUDVÕQGD�
DQODPOÕ�ELU�IDUN�EXOXQPDGÕ�

<):<1̪5)
%LU� UHVWRUDV\RQXQ� VD÷� NDOÕP� V�UHVLQL� EHOLUOH\HQ� DQD� IDNW|U��
OHUGHQ�ELUL��UHVWRUDV\RQXQ�D÷Õ]�RUWDPÕQGDNL�NLP\DVDO�VWDELOL-
WHVLGLU�� 5HVWRUDV\RQODU� \DSÕOPDVÕQGDQ� LWLEDUHQ� V�UHNOL�
HWNLOHúLP�KDOLQGH�ROGXNODUÕ�D÷Õ]�RUWDPÕQGDQ�YH�EXUDGD�WHPDV�
HWLNOHUL�VÕYÕODUGDQ�HWNLOHQLUOHU�������/DERUDWXYDU�oDOÕúPDODUÕQ-
GD� D÷Õ]� RUWDPÕQÕ� WDNOLW� HWPHN� DPDFÕ\OD� NXOODQÕODQ�PDWHU\DO�
\HOSD]HVL� ROGXNoD� JHQLúWLU�� %X� PDWHU\DOOHULQ� VX� HPLOLPL��
o|]�Q�UO�÷�� YH� \�]H\� S�U�]O�O�÷�� KDNNÕQGD� ELOJL� VDKLEL�
ROPDN�RQODUÕQ�NXOODQÕP�|PU�Q��WDKPLQ�HGHELOPHN�DoÕVÕQGDQ�
|QHPOLGLU��%X�oDOÕúPD�LOH�UH]LQ�LoHULNOL�ED]Õ�UHVWRUDWLI�PDWHU��
\DOOHULQ� oHúLWOL� EHNOHPH� RUWDPÕQGDNL� VX� HPLOLPL�� VXGD�
o|]�Q�UO�N�YH�\�]H\�S�U�]O�O�÷��DUDúWÕUÕOPÕúWÕU��
dHúLWOL� UHVWRUDWLI� PDWHU\DOOHULQ� VX� HPLOLP�� o|]�Q�UO�N� YH�
\�]H\� S�U�]O�O�N� |]HOOLNOHULQLQ� LQFHOHQGL÷L� oDOÕúPDODUGD��
VDNODPD�RUWDPÕ�YH�EHNOHPH�V�UHOHUL�oRN�oHúLWOLOLN�J|VWHUPHN-
WHGLU�� )'$� WDUDIÕQGDQ� JÕGDODUÕ� WDNOLW� HGHELOHFHN� YH� RQODUÕQ�
\HULQH�NXOODQÕODELOHFHN�NLP\DVDOODU�RODUDN��6$��'6��KHSWDQ��
HWDQRO�JLEL�VRO�V\RQODU�EHOLUWLOPLúWLU� ������'6��D÷Õ]� LoLQGHNL�
W�N�U�N�� JLQJLYDO� VÕYÕODU� YH� VX� JLEL� WHPDVWD� ROXQDQ� QHPOL�
RUWDPÕ�WDNOLW�HWPHN�LoLQ�NRQWURO�JUXEX�RODUDN�oR÷X�oDOÕúPDGD�
NXOODQÕOPDNWDGÕU���������
dDOÕúPDPÕ]GD� D÷Õ]GDNL� QHPOL� RUWDPÕ� WDNOLW� HWPHN� LoLQ� '6�
NXOODQÕOPÕúWÕU�����6$�LVH��.RRL�YH�DUN�������YH�'�QGDU�YH�DUN��
����� oDOÕúPDODUÕQD� EHQ]HU� úHNLOGH�� ED]Õ� PH\YH�� VHE]H� YH�
LoHFHNOHUGHNL�DVLGLN�RUWDPÕ�WDNOLW�HGHELOPHVL�DPDFÕ\OD�VDNOD-
PD�RUWDPÕ�RODUDN�NXOODQÕOPÕúWÕU�
/LWHUDW�UGH� NRPSR]LWOHULQ� VX� HPLOLP� YH� o|]�Q�UO�NOHULQL�
DUDúWÕUDQ� oDOÕúPDODUGD� NÕVD� G|QHP� �������� YH� X]XQ� G|QHP�
��������oDOÕúPDODU�\DSÕOPÕúWÕU��5HVWRUDWLI�PDWHU\DOOHULQ�\�]H\�
S�U�]O�O�÷�Q��LQFHOH\HQ�oDOÕúPDODUGD���J�Q����J�Q�����J�Q�
JLEL� NÕVD� G|QHP� GH÷LúLPOHUL� LQFHOHQPLúWLU� ��������� %L]LP�
oDOÕúPDPÕ]GD�5DKLP�YH�DUN�¶QÕQ������\DSWÕ÷Õ�DVLW�LKWLYD�HGHQ�

LoHFHNOHUGH� EHNOHWLOHQ� NRPSR]LWOHULQ� VX� HPLOLP� GH÷HUOHULQL�
LQFHOHGLNOHUL�oDOÕúPDODUÕQD�EHQ]HU�úHNLOGH�|UQHNOHULQ�EHNOHPH�
V�UHVL����J�Q�RODUDN�EHOLUOHQPLúWLU�
,62������������VX�HPLOLP�YH�o|]�Q�UO�N�EHOLUOHQPHVL�DPDFÕ\OD�
NXOODQÕODQ�J�YHQLOLU� VWDQGDUWODUGDQ�ELULVLGLU��%X�VWDQGDUGD�J|UH��
PDWHU\DOOHULQ� VX� HPLOLP� VHYL\HOHULQLQ� ��� ȝJ�PP�¶H� HúLW� YH\D�
GDKD�D]��o|]�Q�UO�÷�Q�LVH�����ȝJ�PP�¶H�HúLW�YH\D�GDKD�D]�ROPDVÕ�
JHUHNWL÷L� EHOLUWLOPLúWLU�� %L]LP� oDOÕúPDPÕ]GD� NXOODQGÕ÷ÕPÕ]�
|UQHNOHULQ����J�QO�N�EHNOHPH�V�UHVL�VRQXQGD�VX�HPLOLPL�GH÷HU-
OHUL�� 50&ø6�6$� YH� 50&ø6�'6� JUXEX� KDULo�� W�P� NRPSR]LW�
JUXSODUÕ� LoLQ� ,62� NULWHUOHULQGH� ELOGLULOHQ� GH÷HUOHUGHQ� ROGXNoD�
G�ú�N�EXOXQPXúWXU��d|]�Q�UO�N�GH÷HUOHUL� LVH��6$¶GD�EHNOHWLOHQ�
UH]LQ�PRGLIL\H�FDP�L\RQRPHU�JUXEX�KDULo�GL÷HU� W�P�JUXSODUGD�
,62�NULWHUOHULQGH�EHOLUWLOHQ�PDNVLPXP�����ȝJ�PP��GH÷HULQH�J|UH�
ROGXNoD�G�ú�N�EXOXQPXúWXU��
.RPSR]LW�UH]LQOHULQ�VX�HPLOLPL�YH�o|]�Q�UO�÷��oHúLWOL�IDNW|UOHUH�
ED÷OÕGÕU��%XQODUÕQ�EDúÕQGD�UH]LQ�PDWULNVLQ�W�U��YH�PLNWDUÕ��GROGX-
UXFXODUÕQ�WLSL��GROGXUXFXODUÕQ�E�\�NO�NOHUL�YH�RUDQODUÕ�JHOPHNWH-
GLU��$\UÕFD�� UHDNVL\RQD� JLUPHPLú� PRQRPHU� YDUOÕ÷Õ� YH� PLNWDUÕ��
SROLPHUL]DV\RQ� \|QWHPL� JLEL� IDNW|UOHU� GH� VX� HPLOLPL� YH�
o|]�Q�UO�÷��HWNLOHPHNWHGLU�������
<DS� YH� DUN�� ����� UH]LQ�PRGLIL\H� FDP� L\RQRPHU� VLPDQÕQ� VX�
HPLOLPL�YH�o|]�Q�UO�N�RUDQODUÕQÕQ��NRPSR]LW�UH]LQ�PDWHU\DOOHUH�
NÕ\DVOD� EHOLUJLQ� RUDQGD� \�NVHN� ROGX÷XQX� ELOGLUPLúOHUGLU�� %D]Õ�
FDP� L\RQRPHU�VLPDQODUÕQ� LoHULVLQGH�EXOXQDQ�+(0$¶QÕQ�J�oO��
KLGURILOLN�|]HOOL÷H�VDKLS�ROPDVÕQGDQ�GROD\Õ��+(0$�LoHUHQ�FDP�
L\RQRPHU� VLPDQODUÕQ� \�NVHN� VX� HPLOLPLQH� VDKLS� ROGX÷X� ELOGL��
ULOPLúWLU�������dDOÕúPDPÕ]GD�NXOODQÕODQ�5,9$�UH]LQ�PRGLIL\H�FDP�
L\RQRPHU� VLPDQÕQ� W�P� EHNOHPH� VRO�V\RQODUÕQGD� HQ� ID]OD� VX�
HPLOLPL�J|VWHUHQ�PDWHU\DO�ROPDVÕ�\DSÕVÕQGDNL�+(0$�LoHUL÷LQH�
DWIHGLOHELOLU��
$\UÕFD��oDOÕúPDPÕ]GD��6$¶GD�EHNOHWLOHQ�50&ø6�|UQHNOHULQLQ�VX�
HPLOLPL�� GLVWLOH� VXGD� EHNOHWLOHQ� |UQHNOHUGHQ� DQODPOÕ� GHUHFHGH�
GDKD�\�NVHN�EXOXQPXúWXU��%X�GXUXP�� DVLGLN�RUWDPÕQ�PDWHU\DO�
\�]H\LQGH�GDKD�E�\�N�DúÕQGÕUÕFÕ�HWNL\H�VDKLS�ROPDVÕ���������YH�
DVLGH�PDUX]�NDODQ�PDWHU\DOLQ��VX�PROHN�OOHULQLQ�SROLPHU�D÷ÕQD�
JLUPHVL�LoLQ�GDKD�D]�HQJHO�ROXúWXUDUDN�VX�HPLOLPLQL�DUWÕUPDVÕQGDQ�
�����ND\QDNOÕ�RODELOHFH÷L�G�ú�Q�OHELOLU��%X�ED÷ODPGD�|UQHNOHULQ�
IDUNOÕ�VRO�V\RQODUD��'6�YH�6$��PDUX]�NDOPDVÕ�VRQXFXQGD�\�]H\�
S�U�]O�O�N�GH÷LúLPL��VX�HPLOLPL�YH�o|]�Q�UO�N�G�]H\OHUL�DoÕVÕQ-
GDQ� KHUKDQJL� ELU� IDUN� ROXúPD\DFD÷Õ� \|Q�QGHNL� LNLQFL� VÕIÕU�
KLSRWH]LPL]� NÕVPHQ� UHGGHGLOPLúWLU�� 6X� HPLOLPL� UHDNVL\RQD�
JLUPHPLú� PRQRPHUOHULQ� YH� GROGXUXFX� SDUWLN�OOHULQ� \DSÕGDQ�
X]DNODúPDVÕQD� QHGHQ� ROXU� �����2UJDQLN� \DSÕGDQ�PRQRPHUOHULQ�
X]DNODúPDVÕQGD�PRQRPHULQ�PROHN�OHU� ER\XWX� HWNLOLGLU��.�o�N�
PROHN�OHULQ� PRELOLWHOHUL� GDKD� ID]ODGÕU� YH� EX� \�]GHQ� E�\�N�
PROHN�OOHUH� J|UH� GDKD�KÕ]OÕ� o|]�Q�UOHU��'�ú�N� D÷ÕUOÕNOÕ�PRQR-
PHUOHU�� \�NVHN� D÷ÕUOÕNOÕ� RODQODUD� J|UH� GDKD� E�\�N�PLNWDUODUGD�
D\UÕúDELOLU� ������ 7(*'0$� \�NVHN� PRELOLWH� J|VWHUHQ� N�o�N�
D÷ÕUOÕNOÕ� ELU� PROHN�OG�U� YH� %LV�*0$� JLEL� E�\�N� PROHN�OOHUH�
J|UH� GDKD� oDEXN� D\UÕúÕUODU� ������ dDOÕúPDPÕ]GD� KDQJL� RUWDP�
ROGX÷XQD� EDNÕOPDNVÕ]ÕQ� &KDULVPD� NRPSR]LW� JUXEXQXQ�
o|]�Q�UO�÷�Q�Q� )LOWHN� %XON� ILOO� YH� *UDGLD� LQGLUHNW� NRPSR]LW�
JUXSODUÕQGDQ� G�ú�N� ROPDVÕQÕQ� VHEHEL�� PRQRPHU� \DSÕVÕQÕQ�
%LV�*0$�LoHUPHVL�YH�GROGXUXFX�SDUWLN�OOHULQLQ�ER\XWXQXQ�GL÷HU�
NRPSR]LWOHUGHQ�E�\�N�ROPDVÕQD�ED÷ODQDELOLU�
(LVHQEXUJHU� YH� DUN�� ����� DVLW� o|]HOWLVLQLQ� S+
ÕQGDNL� D]DOPDQÕQ�
FDP� L\RQRPHU� VLPDQÕQ� o|]�Q�UO�÷�Q��DUWWÕUGÕ÷ÕQÕ�J|VWHUPLúWLU��

$\UÕFD��DVLW�o|]HOWLVLQGHNL�+��L\RQ�NRQVDQWUDV\RQXQXQ�VLPDQÕQ�
HUR]\RQXQGD�LWLFL�J�o�ROGX÷XQX�LGGLD�HWPLúOHUGLU��dDOÕúPDPÕ]GD�
6$� LoHULVLQGH� EHNOHWLOHQ� UH]LQ� PRGLIL\H� FDP� L\RQRPHU� VLPDQ�
|UQHNOHULQLQ� o|]�Q�UO�N� GH÷HUL�� '6¶GD� EHNOHWLOHQ� |UQHNOHUGHQ�
|QHPOL� |Oo�GH� GDKD� \�NVHN� EXOXQPXúWXU�� 6$¶GD�� '6¶\H� J|UH�
GDKD� \�NVHN� o|]�Q�UO�N� J|U�OPHVLQLQ� VHEHEL�� \DSÕVÕQGDNL� +��
L\RQODUÕQÕQ� FDP� L\RQRPHU� PDWULVLQH� GLI�]H� RODUDN� PDWULVWHNL�
PHWDO�NDW\RQODUÕQÕQ�\HULQL�DODUDN�RQODUÕQ�\�]H\GHQ�VDOÕQPDVÕQD�
QHGHQ�ROPDVÕ�G�ú�Q�OHELOLU��������0HYFXW�oDOÕúPDQÕQ�EXOJXODUÕQ-
GD�5,9$� UH]LQ�PRGLIL\H� FDP� L\RQRPHU� VLPDQÕQ� W�P� EHNOHPH�
VRO�V\RQODUÕQGD� HQ� ID]OD� o|]�Q�UO�N� J|VWHUHQ�PDWHU\DO� ROGX÷X�
VRQXFXQD�XODúÕOPÕúWÕU��'L÷HU�W�P�JUXSODUGD�o|]�Q�UO�÷�Q�QHJDWLI�
GH÷HUOHU� J|VWHUPHVL� PDWHU\DOOHULQ� GHKLGUDWDV\RQODUÕQÕ� WDPDP-
ODPDGÕ÷Õ�G�ú�Q�OHUHN��o|]�QPHQLQ�PH\GDQD�JHOPHGL÷LQL�GH÷LO��
G�ú�N� o|]�Q�UO�N� J|VWHUGLNOHUL� DQODPÕQD� JHOHELOLU�� /LWHUDW�UGH�
QHJDWLI�o|]�Q�UO�N�GH÷HUOHULQLQ��GROGXUXFXODUÕQ�KLGUROL]L�VRQXFX�
ROXúDQ�PHWDO�KLGURNVLWOHU�VHEHEL\OH�ROXúDELOHFH÷L�������HPLOHQ�VX�
PROHN�OOHULQLQ� SROLPHU� ]LQFLUOHULQLQ� SRODU� JUXSODUÕQD� KLGURMHQ�
ED÷Õ� LOH� ED÷ODQÕS� WDPDPHQ� X]DNODúWÕUÕODPDPDVÕ� QHGHQL\OH�
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ABSTRACT
Objectives: 
7KLV�VWXG\�ZDV�DLPHG�WR�HYDOXDWH�WKH�ZDWHU�VRUSWLRQ��VROXELOL-
W\�DQG�VXUIDFH�URXJKQHVV�RI�WKH�GLIIHUHQW�UHVLQ�EDVHG�UHVWRU-
DWLYH�PDWHULDOV�

Materials and Methods: 
)LOWHN� %XON� )LOO� 3RVWHULRU�� &KDULVPD� 6PDUW�� *UDGLD� 3OXV�
,QGLUHFW� DQG� 5,9$� UHVLQ�PRGLILHG� JODVV� LRQRPHU� �50&,6��
ZHUH�XVHG�LQ�WKH�VWXG\��(LJKW\�VDPSOHV�RI���PP�GLDPHWHU�DQG�
��PP� WKLFNQHVV�ZHUH� SUHSDUHG� �n  � �����7R� GHWHUPLQH� WKH�
VROXELOLW\�DQG�ZDWHU�VRUSWLRQ�YDOXHV��WKH�LQLWLDO�ZHLJKWV�RI�WKH�
VDPSOHV� ZHUH� QRWHG� XVLQJ� D� SUHFLVLRQ� EDODQFH� �0���� 7KH�
LQLWLDO�VXUIDFH�URXJKQHVV�RI�DOO�VDPSOHV�ZDV�PHDVXUHG�ZLWK�D�
SURILORPHWHU�� 7KH� VDPSOHV� ZHUH� LPPHUVHG� LQ� �� GLIIHUHQW�
VROXWLRQV�>GLVWLOOHG�ZDWHU��':���FLWULF�DFLG��&$�@�IRU����GD\V��
WKHQ� WKH� ZHLJKWV� RI� WKH� VDPSOHV� ZHUH� QRWHG� DJDLQ� �0����
6HFRQG� VXUIDFH� URXJKQHVV� YDOXHV� ZHUH� GHWHUPLQHG� ZLWK� D�
SURILORPHWHU��:KHQ�WKH�VDPSOHV�ZHUH�NHSW�LQ�WKH�GHVLFFDWRU�
DQG�WKH�ZHLJKW�ZDV�IL[HG�� WKH�YDOXHV�ZHUH�UHFRUGHG�DV�0���
6ROXELOLW\�DQG�ZDWHU�VRUSWLRQ�OHYHOV�ZHUH�FDOFXODWHG�DFFRUG-
LQJ� WR� ,62� ���������� VWDQGDUGV�� 'DWD� ZHUH� VWDWLVWLFDOO\�
DQDO\]HG� E\� RQH�ZD\� $129$� DQG� 7XNH\� +6'� PXOWLSOH�
FRPSDULVRQV��P  �������

Results: 
:KHQ� WKH� VXUIDFH� URXJKQHVV� FKDQJHV� DQG�ZDWHU� DEVRUSWLRQ�
YDOXHV� ZHUH� FRPSDUHG�� 50&,6� JURXSV� VKRZHG� KLJKHU�
VXUIDFH�URXJKQHVV�DQG�ZDWHU�DEVRUSWLRQ�YDOXHV�WKDQ�FRPSRV-
LWH�JURXSV��P ���������,W�ZDV�IRXQG�WKDW�WKHUH�ZHUH�VLJQLILFDQW�
GLIIHUHQFHV�EHWZHHQ�WKH�JURXSV�LQ�WHUPV�RI�ZDWHU�VROXELOLW\�
�P �� ������� 50&,6�6$� JURXS� VKRZHG� WKH� KLJKHVW� ZDWHU�
VROXELOLW\�YDOXH�DQG�WKLV�YDOXH�ZDV�VWDWLVWLFDOO\�GLIIHUHQW�IURP�
DOO�RWKHU�JURXSV�

Conclusion: 
,Q� RXU� VWXG\�� WKH� LPPHUVLRQ� VROXWLRQ� FDXVHG� D� VLJQLILFDQW�
LQFUHDVH�LQ�VXUIDFH�URXJKQHVV��ZDWHU�DEVRUSWLRQ�DQG�VROXELOLW\�
RQO\� LQ� WKH� JODVV� LRQRPHU� FHPHQW� JURXS� DPRQJ� WKH� WHVWHG�
JURXSV��7KH�KLJKHVW�ZDWHU�DEVRUSWLRQ��VROXELOLW\�DQG�VXUIDFH�
URXJKQHVV� FKDQJHV�ZDV� REVHUYHG� LQ� WKH�50&,6�6$�JURXS��
7KH�LPPHUVLRQ�VROXWLRQ�GLG�QRW�PDNH�DQ\�GLIIHUHQFH�EHWZHHQ�
WKH�FRPSRVLWH�UHVLQ�JURXSV�LQ�WHUPV�RI�ZDWHU�DEVRUSWLRQ�DQG�
VXUIDFH� URXJKQHVV� FKDQJH��7KH� LPPHUVLRQ� VROXWLRQ� GLG� QRW�
FDXVH�D�VLJQLILFDQW�GLIIHUHQFH�LQ�WKH�VROXELOLW\�RI�WKH�FRPSRV-
LWHV�EHWZHHQ�WKH�FRPSRVLWH�JURXSV�
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øQGLUHNW� NRPSR]LW� UHVWRUDV\RQODU�� SRVWHULRU� GLúOHULQ� UHVWR��
UDV\RXQGD�GLUHN�NRPSR]LW�UH]LQ�YH�VHUDPLN�LQOH\OHUH�DOWHUQD��
WLI� RODUDN� J|VWHULOPHNWHGLU�� øON� RODUDN� ����¶GH� WDQÕWÕOPÕúWÕU�
����� 'LUHN� NRPSR]LWOHUH� NÕ\DVOD�� GDKD� L\L� DQDWRPLN� IRUP��
GDKD�L\L�PDUMLQDO�DGDSWDV\RQ��LQWHUSURNVLPDO�WHPDV�YH�NRQWXU�
ROXúWXUPDVÕ� YH� \�NVHN� DúÕQPD� GLUHQFL� YH� G�ú�N� SROL��
PHUL]DV\RQ�E�]�OPHVL�JLEL�ED]Õ�DYDQWDMODUD�VDKLSWLU�����

.RPSR]LW� UH]LQOHU�� |]HOOLNOHULQGHNL� JHOLúPHOHUH� UD÷PHQ�� VX�
HPLOLPL�YH�o|]�Q�UO�N�JLEL�|QHPOL�NOLQLN�SUREOHPOHUOH�NDUúÕ�
NDUúÕ\DGÕU�� 6X� HPLOLPL�� UH]LQ� PDWULNV� LoHULVLQGHNL�
GLI�]\RQ�NRQWUROO�� ELU� V�UHoWLU� YH� ER]XQPD\D� \D� GD� UH]LQ�
PDWULNV� LoHULVLQGHNL� GROGXUXFXODUÕQ� \DSÕGDQ� X]DNODúPDVÕQD�
QHGHQ�ROXU��'ROGXUXFXODUÕQ�\DSÕGDQ�X]DNODúPDVÕ\OD�PHNDQLN�
|]HOOLNOHUGH� ER]XOPDODU� J|U�O�U� ����� .RPSR]LW� UH]LQOHULQ�
PHNDQLN� |]HOOLNOHULQGHNL� EX� ER]XOPDODUÕQ� QHGHQOHUL� D÷Õ]�
RUWDPÕQÕQ� QHPOL� ROPDVÕ� YH� D÷Õ]� S+¶VÕQGD� J|U�OHQ� GH÷LúLP��
OHUGLU�����
.RPSR]LW� UH]LQOHULQ� EDúDUÕVÕQÕ� HWNLOH\HQ� |QHPOL� ELU� GL÷HU�
SDUDPHWUH� RODQ� VXGD� o|]�Q�UO�N�� UHVWRUDV\RQODUÕQ� NLP\DVDO�
o|]�Q�UO�÷�Q�� DUWWÕUDUDN� GLú� \DSÕODUÕQD� RODQ� X\XPODUÕQÕ�
ROXPVX]�\|QGH�HWNLOHU�����
*�QO�N� KD\DWWD� W�NHWLOHQ� \L\HFHN� YH� LoHFHNOHUGHNL� oHúLWOL�
NLP\DVDOODU�� UHVWRUDV\RQODUÕQ� \�]H\LQGH� ER]XOPDODUD� VHEHS�
RODELOPHNWH� YH� HVWHWLN� |]HOOLNOHUGH� ND\ÕS�� \�]H\� S�U�]��
O�O�÷�QGH� DUWÕú� YH� DúÕQPDODUD� VHEHS� RODELOPHNWHGLU� �����
$PHULNDQ�*ÕGD�YH�øODo�'DLUHVL�JÕGDODUÕ�WDNOLW�HGHQ�VRO�V\RQ-
ODU� RODUDN�� HWDQRO�� KHSWDQ� YH�6$¶Õ� EHOLUOHPLúOHUGLU� �����$÷Õ]�
LoHULVLQGH� oHúLWOL� VRO�V\RQODUD� PDUX]� NDOPD� QHGHQL� LOH�
PH\GDQD� JHOHQ� NLP\DVDO� \ÕNÕP� YH� PHNDQLN� DEUD]\RQ� JLEL�
QHGHQOHU�KHP�NRPSR]LW�KHP�GH�FDP�L\RQRPHU�UHVWRUDV\RQ-
ODUD�]DUDU�YHUHELOPHNWH��\�]H\L�GDKD�S�U�]O��ELU�KDOH�JHWLUH-
UHN�\�]H\�UHQNOHQPHOHULQH��DUWPÕú�SODN�ELULNLPLQH��\XPXúDN�
GRNX� LQIODPDV\RQXQD� YH� UHN�UUHQW� o�U�N� ROXúXPXQD� QHGHQ�
ROPDNWDGÕU���������
6RQXo� RODUDN�� KHP� UHVWRUDV\RQXQ� E�W�QO�÷�� YH� PHNDQLN�
|]HOOLNOHUL��KHP�GH�\�]H\�|]HOOLNOHUL�YH�HVWHWLN�J|U�Q�POHUL�
DoÕVÕQGDQ�VX�HPLOLPL��VXGD�o|]�Q�UO�N�YH�\�]H\�S�U�]O�O�÷��
GH÷HUOHUL�|QHPOL�SDUDPHWUHOHUGLU������
7�P�EX�ELOJLOHULQ�ÕúÕ÷ÕQGD�EX�oDOÕúPDGD���IDUNOÕ�UH]LQ�LoHULNOL�
UHVWRUDWLI�PDWHU\DOLQ�6$�YH�'6�LoHULVLQGH����J�Q�EHNOHWLOGLN-
WHQ�VRQUD�VX�HPLOLPL��VXGD�o|]�Q�UO�N�G�]H\OHULQLQ�YH�\�]H\�
S�U�]O�O�N�GH÷LúLPOHULQLQ�LQFHOHQPHVL�DPDoODQPÕúWÕU�
dDOÕúPDQÕQ� VÕIÕU� KLSRWH]L� úXQODUGÕU��1.�0DWHU\DO� W�U�Q�Q� VX�
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HPLOLPL�� VXGD� o|]�Q�UO�N� G�]H\L� YH� \�]H\� S�U�]O�O�N�
GH÷LúLPL� �]HULQGH� HWNLVL� \RNWXU�� 2.� gUQHNOHULQ� IDUNOÕ�
VRO�V\RQODUD� �'6�� 6$�� PDUX]� NDOPDVÕ� VRQXFXQGD� \�]H\�
S�U�]O�O�N�GH÷LúLPL��VX�HPLOLPL�YH�VXGD�o|]�Q�UO�N�G�]H\-
OHUL�DoÕVÕQGDQ�KHUKDQJL�ELU�IDUN�ROXúPD]�

GEREÇ ve YÖNTEMLER
lZVMSTMZQV�PIbÜZTIVUI[Ü
%X�oDOÕúPDGD�NXOODQÕOPDN��]HUH�ELU�\�NVHN�YLVNR]LWHOL�EXON�
ILOO�NRPSR]LW��)LOWHN70�%XON�)LOO�3RVWHULRU�5HVWRUDWLYH���0�
(63(��6HHIHOG��$OPDQ\D���ELU�PLNURKLEULW�NRPSR]LW��&KDULV-
PD�6PDUW��.XO]HU��+DQDX��$OPDQ\D���ELU�QDQRKLEULW�LQGLUHNW�
NRPSR]LW� �*UDGLD70� 3OXV� LQGLUHNW� NRPSR]LW�� *&� &R���
7RN\R�� -DSRQ\D��YH�ELU� ÕúÕNOD� VHUWOHúHQ� UH]LQ�PRGLIL\H� FDP�
L\RQRPHU�VLPDQ��5,9$�UH]LQ�PRGLIL\H�FDP�L\RQRPHU��6',��
9LFWRULD��$YXVWUDO\D��ROPDN��]HUH�WRSODP���IDUNOÕ�UH]LQ�LoHULN-
OL�UHVWRUDWLI�PDWHU\DO�VHoLOGL��+HU�PDWHU\DOGHQ����DGHW�ROPDN�
�]HUH� WRSODPGD� ��� DGHW� |UQHN� KD]ÕUODQGÕ�� dDOÕúPDGD�
NXOODQÕODQ�PDWHU\DOOHULQ�DoÕNODPDODUÕQD�YH��UHWLFL�ELOJLOHULQH�
\HU�YHULOGL��7DEOR�����

Tablo 1. dDOÕúPDGD�NXOODQÕODQ�PDO]HPHOHU�YH�|]HOOLNOHUL

%LV�*0$�� %LVIHQRO�$� GLJOLVLGLO� GLPHWDNULODW�� $8'0$�� $URPDWLN� �UHWDQ�
GLPHWDNULODW�� 7(*'0$�� 7ULHWLOHQ� JOLNRO� GLPHWDNULODW�� 8'0$�� hUHWDQ�
GLPHWDNULODW�� %LV�(0$�� (WRNVLODWHG� ELVIHQRO�$�GLPHWDNULODW�� +(0$��
+LGURNVLHWLO�PHWDNULODW

dDOÕúPDGD�|UQHNOHULQ�KD]ÕUODQPDVÕ� LoLQ���PP�oDSÕQGD�YH���
PP�NDOÕQOÕ÷ÕQGD�WHIORQ�NDOÕS�NXOODQÕOGÕ��gUQHNOHUL�KD]ÕUODPDN�
LoLQ�ELU�FDP�ODPHO��]HULQH�úHIIDI�EDQW�\HUOHúWLULOGL�YH�EXQXQ�
�]HULQH� NRQXODQ� WHIORQ� NDOÕED� EXON� ILOO� NRPSR]LW� UH]LQ�� ELU�
VSDW�O�LOH�WHN�WDEDNDGD��&KDULVPD�6PDUW��QLYHUVDO�NRPSR]LW���
*UDGLD70� 3OXV� øQGLUHNW� .RPSR]LW�� 5,9$� ÕúÕNOD� VHUWHOHúHQ�
UH]LQ�PRGLIL\H�FDP�L\RQRPHU�LVH��UHWLFL�ILUPD�WDOLPDWODUÕQD�
X\JXQ�RODUDN���PP¶OLN�WDEDNDODU�KDOLQGH�\HUOHúWLULOGL��
'DKD�VRQUD�|UQHNOHULQ��VW�\�]H\L� WHNUDU� úHIIDI�EDQW�YH�FDP�
ODPHO� LOH� NDSDWÕOGÕ�� &DP� ODPHO� NDOGÕUÕODUDN� NDOÕSWDQ� WDúDQ�
ID]ODOÕNODU� D÷Õ]� VSDW�O�� LOH� X]DNODúWÕUÕOGÕ�� $UGÕQGDQ� NDOÕS�
LoHULVLQGHNL� |UQHNOHU� �VW� NÕVÕPGDQ� ELU� /('� ÕúÕN� FLKD]Õ� LOH�
�9DOR��8OWUDGHQW��6RXWK�-RUGDQ��87��$%'��SROLPHUL]H�HGLOGL��
,úÕN� FLKD]Õ� |UQHNOHUH� GLN� ELU� úHNLOGH� YH� HQ� NÕVD�PHVDIHGHQ�
WXWXOPXúWXU�� øQGLUHNW� ELU� NRPSR]LW� UH]LQ� PDWHU\DOL� RODQ�
*UDGLD� LOH�KD]ÕUODQDQ�NRPSR]LW�|UQHNOHU�ELU�SROLPHUL]DV\RQ�
FLKD]ÕQGD��/DEROLJKW�'82��*&�(XURSH����GN�LODYH�ELU�SROLP-
HUL]DV\RQD�WDEL�WXWXOGX��%LWLP�YH�FLOD�SURVHG�UOHUL�|UQHNOHULQ�
ÕúÕN�X\JXODQDQ�\�]H\OHULQH�G�ú�N�GHYLUOL�ELU�PLNURPRWRU�LOH�

6RI�/H[� 'LVN� ��0� (63(�� 6W�� 3DXO�� 01�� $%'�� FLOD� VHWL�
NXOODQÕODUDN� \DSÕOGÕ�� 7�P� |UQHNOHU� ��� VQ� ER\XQFD� KDILI� HO�
EDVÕQFÕ\OD�NXUX�RODUDN�VÕUDVÕ\OD�NDOÕQ��RUWD��LQFH�YH�V�SHU�LQFH�
DO�PLQ\XP�RNVLW�HPGLULOPLú�GLVNOHUOH�FLODODQGÕ��+HU�ELU�FLOD�
GLVNL� DúDPDVÕQGDQ� VRQUD�� �]HULQGHNL� DUWÕNODUÕQ� JLGHULOPHVL�
LoLQ� |UQHNOHU�� ��� VQ� ER\XQFD� VX\OD� L\LFH� GXUXODQGÕ� YH� �� VQ�
KDYD� LOH� NXUXWXOGX�� +HU� FLOD� GLVNLQGHQ� VRQUD� D\QÕ� LúOHPOHU�
X\JXODQGÕ��+HU�|UQHN�LoLQ�\HQL�ELU�FLOD�GLVNL�NXOODQÕOGÕ��.RP-
SR]LW� UH]LQ� |UQHNOHULQ� DOW� \�]H\OHULQH� KHUKDQJL� ELU� LúOHP�
X\JXODQPDGÕ�� gUQHNOHU� QXPDUDODQGÕUÕODUDN� NDUÕúPD\DFDN�
úHNLOGH� ��� VD� ER\XQFD� EHNOHWLOPHN� �]HUH� VLOLND� MHO� LoHUHQ�
GHVLNDW|UH�\HUOHúWLULOGL�
+D]ÕUODQDQ� GHQH\� |UQHNOHUL� GHVLNDW|U� LoHULVLQGH� ��� VD� ER��
\XQFD�EHNOHWLOGLNWHQ�VRQUD�NXUX�D÷ÕUOÕNODUÕ��������JU�KDVVDVL-
\HWLQGHNL�WHUD]L��2KDXV�SLRQHHU��0HUFN��.X]H\�$PHULND��LOH�
|Oo�OG���,62����������������VWDQGDUWODUÕQD�J|UH�QXPXQHGHNL�
D÷ÕUOÕN� ND\EÕ� ��� VD¶OLN� SHUL\RW� LoLQGH�����PJ¶GDQ� D]� LVH� EX�
QLKDL� D÷ÕUOÕN�RODUDN� LIDGH� HGLOGL��$÷ÕUOÕ÷ÕQ�����PJ¶GDQ�GDKD�
ID]OD� GH÷LúPHGL÷L� J|U�OHQH� NDGDU� |Oo�POHU� WHNUDUODQGÕ��
$÷ÕUOÕN�VDELWOHQGL÷LQGH�EDúODQJÕo�D÷ÕUOÕNODUÕ�PLNURJUDP��ȝJ��
FLQVLQGHQ� 0�� RODUDN� ND\GHGLOGL�� 6DELW� D÷ÕUOÕ÷D� JHOHQ�
|UQHNOHULQ� oDSODUÕ� NXPSDV� \DUGÕPÕ\OD� |Oo�OG��� 'DKD� VRQUD�
RUWDODPD� oDSODUÕ� KHVDSODQGÕ�� +HU� ELU� |UQH÷LQ� D\QÕ� úHNLOGH�
NDOÕQOÕNODUÕ�|Oo�OHUHN�RUWDODPDODUÕ�KHVDSODQGÕ��2UWDODPD�oDS�
NXOODQÕODUDN�KHU�ELU�|UQH÷LQ�DODQÕ�PP2�FLQVLQGHQ�YH�RUWDODPD�
NDOÕQOÕNODUÕ�NXOODQÕODUDN�KHU�ELU�|UQH÷LQ�PP��FLQVLQGHQ�KDFPL�
KHVDSODQGÕ�
+DFLP� KHVDSODQGÕNWDQ� VRQUD� KHU� ELU� |UQH÷LQ� \�]H\�
S�U�]O�O�÷�� \�]H\� \DSÕVÕQÕ� �� ER\XWOX� RODUDN� |OoHELOHQ� ELU�
SURILORPHWUH�FLKD]Õ��6XUIHVW�6-������0LWXWR\R��7RN\R��-DSRQ-
\D�� NXOODQÕODUDN� |Oo�OG�� YH� S�U�]O�O�N� GH÷HUOHUL� KHU� |UQHN�
LoLQ��5D��ȝP�RODUDN�ND\GHGLOGL��gOo�P�QXPXQH��]HULQGHNL���
PP¶OLN�ELU�DUDOÕNWD��KHU�|UQH÷LQ�RUWD�KDW�oDS�X]XQOX÷X�ER\XQ-
FD�WRSODP���IDUNOÕ�E|OJHGHQ�\DSÕOGÕ�YH�HOGH�HGLOHQ�GH÷HUOHULQ�
DULWPHWLN�RUWDODPDVÕ�DOÕQGÕ��%X�LON�|Oo�OHQ�S�U�]O�O�N�GH÷HUL�
5D��RODUDN�ND\GHGLOGL�

;)�i�bMT\Q[QVQV�0IbÜZTIVUI[Ü
dDOÕúPDPÕ]GD� 6$� LKWLYD� HGHQ� LoHFHNOHUL� WDNOLW� HWPHN� LoLQ�
��¶OLN� �S+� ����� 6$� o|]HOWLVL� NXOODQÕOGÕ�� +DVVDV� WHUD]LGH�
�2KDXV�SLRQHHU�����JU�6$�WDUWÕOÕS��]HULQH���OW�NDGDU�'6�LODYH�
HGLOHUHN���¶OLN�6$�o|]HOWLVL� HOGH� HGLOGL��d|]HOWLQLQ�S+¶VÕQÕ�
EHOLUOHPHGHQ� |QFH� S+�PHWUHQLQ� �øQRODE� S+�PHWHU� OHYHO� ���
:7:��:HLOKHLP��$OPDQ\D��S+¶VÕ������YH�����RODQ�WDPSRQ-
ODUOD�NDOLEUH�HGLOGL��+D]ÕUODQDQ�o|]HOWLQLQ�LON�S+�GH÷HUL������
RODUDN�|Oo�OG���dDOÕúPDGD�NXOODQÕODFDN�RODQ�o|]HOWLQLQ�S+¶VÕ�
���¶\H�D\DUODPDN�LoLQ�JHUHNWL÷L�NDGDU��0�VRG\XP�KLGURNVLW�
LODYH� HGLOGL�� gUQHNOHU� EDúODQJÕo� D÷ÕUOÕNODUÕ�� KDFLPOHUL� YH�
EDúODQJÕo� \�]H\� S�U�]O�O�N� |Oo�POHUL� \DSÕOGÕNWDQ� VRQUD� ���
J�Q� ER\XQFD� �� IDUNOÕ� EHNOHPH� RUWDPÕQGD� �'6� YH� 6$��
EHNOHWLOPHN� �]HUH� �� DOW� JUXED� D\UÕOGÕ� �n  � ����� � dDOÕúPD�
JUXSODUÕ�7DEOR��¶GH�\HU�DOPDNWDGÕU�

Tablo 2.�dDOÕúPDGD�NXOODQÕODQ�PDWHU\DOOHU�YH�oDOÕúPD�JUXSODUÕ

$UGÕQGDQ� |UQHNOHU� LoHULVLQGH� '6� YH\D� 6$� VRO�V\RQODUÕQÕQ�
EXOXQGX÷X� FDP� DPEHU� úLúHOHUH� NR\XODUDN� ��� J�Q� ER\XQFD�
GHVLNDW|UGH� EHNOHWLOGL�� 6RO�V\RQODU� EX� V�UH� ]DUIÕQGD� �� NH]�
WD]HOHQGL���+HU�|UQHN�LoLQ���P/�VRO�V\RQ�NXOODQÕOGÕ�����J�Q�
EHNOHWPHGHQ�VRQUD�|UQHNOHU�VRO�V\RQODUGDQ�oÕNDUÕOGÕ�YH�Nk÷ÕW�
KDYOX�LOH�NXUXWXOGX��gUQHNOHU�VXGDQ�oÕNDUÕOGÕNWDQ���GN�VRQUD��
D÷ÕUOÕNODUÕ� KDVVDV� WHUD]LGH� WHNUDU� |Oo�OG�� YH� EX� D÷ÕUOÕN�0��
RODUDN� ND\GHGLOGL�� 'DKD� VRQUD� |UQHNOHULQ� LNLQFL� S�U�]O�O�N�
|Oo�POHUL� \DSÕOGÕ�� gOo�OHQ� EX� LNLQFL� GH÷HU� 5D�� RODUDN�
ND\GHGLOGL��gUQHNOHU�VDELW�N�WOH�D÷ÕUOÕNODUÕQÕ�WHNUDU�ND]DQPD-
ODUÕ�LoLQ�GHVLNDW|UGH����VD¶OLN�SHUL\RGODUD�WDEL�WXWXODUDN�WHVWLQ�
EDúÕQGDNL�LúOHP�WHNUDUODQGÕ��gUQH÷LQ�D÷ÕUOÕ÷Õ�VDELWOHQGL÷LQGH�
HOGH�HGLOHQ�GH÷HUOHU�0��RODUDN�ND\GHGLOGL��gUQHNOHULQ����J�Q�
VRQXQGDNL�VX�HPLOLPL�YH�VXGD�o|]�Q�UO�N�G�]H\OHUL�PLOLPH-
WUHN�SWH�PLNURJUDP�FLQVLQGHQ�úX�úHNLOGH�KHVDSODQGÕ�
:VS��ȝJ�PP��� �0���ȝJ��±�0���ȝJ����9��PP��
:VO��ȝJ�PP��� �0���ȝJ��±�0���ȝJ����9��PP��
:VO���6XGD�o|]�Q�UO�N��:VS���6X�HPLOLPL
%X�IRUP�ODV\RQ�VD\HVLQGH�PDWHU\DOLQ�VXGD�EHNOHWLOGL÷LQGH�VX�
HPLOLPL� LOH� D÷ÕUOÕ÷ÕQGDNL� DUWÕú� �0��� YH� |UQHNOHULQ� HPLOHQ�
VXGDQ�YH�o|]�QHQ�UH]LQGHQ�D\UÕOPÕú�QLKDL�D÷ÕUOÕ÷Õ��0���RODUDN�
ND\GHGLOPLú�ROGX��%X�0���0���0��GH÷HUOHUL�IRUP�OH�HGLOHUHN�
oDOÕúPDGD� NXOODQÕODQ� PDWHU\DOOHULQ� VX� HPLOLP� YH� VXGD�
o|]�Q�UO�N�G�]H\OHUL�VDSWDQGÕ�

ʈ[\I\Q[\QS[MT�IVITQb�
9HULOHULQ� LVWDWLVWLNVHO� DQDOL]L� LoLQ� WHN� \|QO�� YDU\DQV� DQDOL]L�
�RQH� ZD\� $129$�� YH� 3RVWKRF� �7XNH\� +6'�� oRNOX�
NDUúÕODúWÕUPD� WHVW�DQDOL]OHUL�NXOODQÕOPÕúWÕU��1RUPDOOLN�DQDOL]L�
LoLQ�.ROPRJRURY�6PLUQRY�WHVWL�NXOODQÕOPÕúWÕU��7�P�VRQXoODU�
LoLQ�DQODPOÕOÕN�G�]H\L�P� ������RODUDN�EHOLUOHQGL�

BULGULAR
A�bMa�X�Z�bT�T�ɦ��J]TO]TIZÜ
1XPXQHOHULQ�\�]H\�S�U�]O�O�÷���5D��GH÷LúLPOHULQLQ�RUWDOD-
PD�YH�VWDQGDUW�VDSPD�GH÷HUOHUL�7DEOR��¶WH�J|VWHULOPLúWLU�
<�]H\� S�U�]O�O�N� GH÷LúLP� GH÷HUOHUL� NDUúÕODúWÕUÕOGÕ÷ÕQGD�
50&ø6� JUXSODUÕ� NRPSR]LW� JUXSODUÕQD� J|UH� GDKD� \�NVHN�
\�]H\�S�U�]O�O�÷��GH÷LúLPL�J|VWHUPLúWLU��P ���������50&ø6�
JUXSODUÕQGD�LVH�6$�VRO�V\RQXQGD�EHNOHWLOHQ�|UQHNOHUGH�GDKD�
ID]OD�S�U�]O�O�N�DUWÕúÕ�J|U�OP�úW�U��P���������
.RPSR]LW�JUXSODUÕQD�EDNÕOGÕ÷ÕQGD��E�W�Q�NRPSR]LW�|UQHNOH��
ULQ� KHP� '6¶GH� KHP� GH� 6$� LoHULVLQGH� EHNOHWLOGLNOHULQGH�
ELUELUOHUL\OH�EHQ]HU�S�U�]O�O�N�GH÷LúLPL�J|VWHUPLúOHUGLU�

Tablo 3.�<�]H\�S�U�]O�O�÷��GH÷LúLP�GH÷HUOHULQLQ��5D��RUWDODPD�YH�VWDQGDUW�
VDSPD� GH÷HUOHUL� �ȝP���$\QÕ� V�WXQGDNL� IDUNOÕ� KDUIOHU� LVWDWLVWLNVHO� IDUNOÕOÕ÷Õ�
LIDGH�HWPHNWHGLU��P��������

;]�MUQTQUQ�J]TO]TIZÜ
gUQHNOHULQ� VX� HPLOLP� GH÷HUOHULQLQ� RUWDODPD� YH� VWDQGDUW�
VDSPDODUÕ��ȝJ�PP���7DEOR��¶GH�J|VWHULOPHNWHGLU��6X�HPLOLPL�
RUWDODPD� GH÷HUOHUL� NDUúÕODúWÕUÕOGÕ÷ÕQGD� 50&ø6� JUXSODUÕ�
NRPSR]LW�JUXSODUÕQD�J|UH�GDKD�\�NVHN�VX�HPLOLPL�GH÷HUOHUL�
J|VWHUPLúWLU� �P �� ������� 50&ø6� JUXSODUÕQGD� LVH� 6$�
VRO�V\RQXQGD� EHNOHWLOHQ� |UQHNOHUGH� GDKD� ID]OD� VX� HPLOLPL�
J|U�OP�úW�U� �P ���������.RPSR]LW� JUXSODUÕQD� EDNÕOGÕ÷ÕQGD��
E�W�Q�NRPSR]LW�|UQHNOHULQ�KHP�'6¶GH�KHP�GH�6$�LoHULVLQGH�
EHNOHWLOGLNOHULQGH� ELUELUOHUL\OH� EHQ]HU� VX� HPLOLPL� GH÷HUOHUL�
J|VWHUPLúOHUGLU�

Tablo 4. 6X�HPLOLPL�GH÷HUOHULQH� DLW� WDQÕPOD\ÕFÕ� LVWDWLVWLNVHO� GH÷HUOHU��$\QÕ�
V�WXQGDNL�IDUNOÕ�KDUIOHU�LVWDWLVWLNVHO�IDUNOÕOÕ÷Õ�LIDGH�HWPHNWHGLU��P �������

;]LI�t�b�V�ZT�S�J]TO]TIZÜ
dDOÕúPDGD�VXGD�o|]�Q�UO�N�ELULPL�RODUDN�ȝJ�PP��NXOODQÕOGÕ��
gUQHNOHULQ�VXGD�o|]�Q�UO�N�GH÷HUOHULQLQ�RUWDODPD�YH�VWDQGDUW�
VDSPDODUÕ��ȝJ�PP���7DEOR��¶GH�J|VWHULOPLúWLU�

Tablo 5. 6XGD�o|]�Q�UO�N�RUWDODPD�GH÷HUOHULQH�DLW� WDQÕPOD\ÕFÕ� LVWDWLVWLNVHO�
GH÷HUOHU��$\QÕ�V�WXQGDNL�IDUNOÕ�KDUIOHU�LVWDWLVWLNVHO�IDUNOÕOÕ÷Õ�LIDGH�HWPHNWHGLU�
�P �������

*UXSODU� DUDVÕQGD� VXGD� o|]�Q�UO�N� DoÕVÕQGDQ� DQODPOÕ�
IDUNOÕOÕNODU� ROGX÷X� EXOXQGX� �P �� ������� 6XGD� o|]�Q�UO�N�
RUWDODPD�GH÷HUOHULQH�EDNÕOGÕ÷ÕQGD�HQ�G�ú�N�VXGD�o|]�Q�UO�N�
GH÷HUL�*UXS�&KDULVPD�'6¶\H����������������ȝJ�PP���DLWWLU��
&KDULVPD�'6� JUXEX� LOH� GL÷HU� JUXSODU� DUDVÕQGD� LVWDWLVWLNVHO�
RODUDN� DQODPOÕ� ELU� IDUN� EXOXQPDVÕQD� UD÷PHQ� �P �� �������
&KDULVPD�6$�JUXEX�LOH�DUDVÕQGD�DQODPOÕ�ELU�IDUN�EXOXQPDGÕ��
(Q� \�NVHN� VXGD� o|]�Q�UO�N� GH÷HUL� 50&ø6�6$� JUXEXQD�
���������������ȝJ�PP���DLWWLU�YH�EX�GH÷HU�GL÷HU�JUXSODUD�J|UH�
LVWDWLVWLNVHO� RODUDN� DQODPOÕ� GHUHFHGH� \�NVHNWLU� �P �� �������
50&ø6�'6� JUXEX� 50&ø6�6$� JUXEXQGDQ� VRQUD� HQ� \�NVHN�
VXGD� o|]�Q�UO�N� GH÷HUL� J|VWHUGL� YH� EX� o|]�Q�UO�N� GH÷HUL�
GL÷HU�W�P�JUXSODUGDQ�LVWDWLVWLNVHO�RODUDN�IDUNOÕ�EXOXQGX��P < 
������� *UDGLD�'6�� %XON�6$� YH� %XON�'6� JUXSODUÕ� EHQ]HU�
o|]�Q�UO�N� GH÷HUOHUL� J|VWHUPHVLQH� UD÷PHQ�� &KDULVPD�'6��
50&ø6�6$�YH�50&ø6�'6�JUXSODUÕ�LOH�DUDVÕQGDNL�IDUN�LVWDWLV-
WLNVHO�RODUDN�DQODPOÕ�EXOXQGX��P ��������
&KDULVPD�6$� JUXEX� LOH� *UDGLD�6$�� 50&ø6�'6� YH�
50&ø6�6$� JUXSODUÕ� DUDVÕQGD� DQODPOÕ� ELU� IDUN� EXOXQPDVÕQD�
UD÷PHQ��P ���������GL÷HU�JUXSODU�LOH�DUDVÕQGDNL�IDUN�DQODPOÕ�
EXOXQPDGÕ��P ���������*UDGLD�6$�JUXEX�LOH�&ø6�6$��&KDULV-
PD�'6� YH� &KDULVPD�6$� JUXSODUÕ� DUDVÕQGD� DQODPOÕ� ELU� IDUN�
EXOXQPDVÕQD� UD÷PHQ� �P �� ������� GL÷HU� JUXSODU� DUDVÕQGD�
DQODPOÕ�ELU�IDUN�EXOXQPDGÕ�

<):<1̪5)
%LU� UHVWRUDV\RQXQ� VD÷� NDOÕP� V�UHVLQL� EHOLUOH\HQ� DQD� IDNW|U��
OHUGHQ�ELUL��UHVWRUDV\RQXQ�D÷Õ]�RUWDPÕQGDNL�NLP\DVDO�VWDELOL-
WHVLGLU�� 5HVWRUDV\RQODU� \DSÕOPDVÕQGDQ� LWLEDUHQ� V�UHNOL�
HWNLOHúLP�KDOLQGH�ROGXNODUÕ�D÷Õ]�RUWDPÕQGDQ�YH�EXUDGD�WHPDV�
HWLNOHUL�VÕYÕODUGDQ�HWNLOHQLUOHU�������/DERUDWXYDU�oDOÕúPDODUÕQ-
GD� D÷Õ]� RUWDPÕQÕ� WDNOLW� HWPHN� DPDFÕ\OD� NXOODQÕODQ�PDWHU\DO�
\HOSD]HVL� ROGXNoD� JHQLúWLU�� %X� PDWHU\DOOHULQ� VX� HPLOLPL��
o|]�Q�UO�÷�� YH� \�]H\� S�U�]O�O�÷�� KDNNÕQGD� ELOJL� VDKLEL�
ROPDN�RQODUÕQ�NXOODQÕP�|PU�Q��WDKPLQ�HGHELOPHN�DoÕVÕQGDQ�
|QHPOLGLU��%X�oDOÕúPD�LOH�UH]LQ�LoHULNOL�ED]Õ�UHVWRUDWLI�PDWHU��
\DOOHULQ� oHúLWOL� EHNOHPH� RUWDPÕQGDNL� VX� HPLOLPL�� VXGD�
o|]�Q�UO�N�YH�\�]H\�S�U�]O�O�÷��DUDúWÕUÕOPÕúWÕU��
dHúLWOL� UHVWRUDWLI� PDWHU\DOOHULQ� VX� HPLOLP�� o|]�Q�UO�N� YH�
\�]H\� S�U�]O�O�N� |]HOOLNOHULQLQ� LQFHOHQGL÷L� oDOÕúPDODUGD��
VDNODPD�RUWDPÕ�YH�EHNOHPH�V�UHOHUL�oRN�oHúLWOLOLN�J|VWHUPHN-
WHGLU�� )'$� WDUDIÕQGDQ� JÕGDODUÕ� WDNOLW� HGHELOHFHN� YH� RQODUÕQ�
\HULQH�NXOODQÕODELOHFHN�NLP\DVDOODU�RODUDN��6$��'6��KHSWDQ��
HWDQRO�JLEL�VRO�V\RQODU�EHOLUWLOPLúWLU� ������'6��D÷Õ]� LoLQGHNL�
W�N�U�N�� JLQJLYDO� VÕYÕODU� YH� VX� JLEL� WHPDVWD� ROXQDQ� QHPOL�
RUWDPÕ�WDNOLW�HWPHN�LoLQ�NRQWURO�JUXEX�RODUDN�oR÷X�oDOÕúPDGD�
NXOODQÕOPDNWDGÕU���������
dDOÕúPDPÕ]GD� D÷Õ]GDNL� QHPOL� RUWDPÕ� WDNOLW� HWPHN� LoLQ� '6�
NXOODQÕOPÕúWÕU�����6$�LVH��.RRL�YH�DUN�������YH�'�QGDU�YH�DUN��
����� oDOÕúPDODUÕQD� EHQ]HU� úHNLOGH�� ED]Õ� PH\YH�� VHE]H� YH�
LoHFHNOHUGHNL�DVLGLN�RUWDPÕ�WDNOLW�HGHELOPHVL�DPDFÕ\OD�VDNOD-
PD�RUWDPÕ�RODUDN�NXOODQÕOPÕúWÕU�
/LWHUDW�UGH� NRPSR]LWOHULQ� VX� HPLOLP� YH� o|]�Q�UO�NOHULQL�
DUDúWÕUDQ� oDOÕúPDODUGD� NÕVD� G|QHP� �������� YH� X]XQ� G|QHP�
��������oDOÕúPDODU�\DSÕOPÕúWÕU��5HVWRUDWLI�PDWHU\DOOHULQ�\�]H\�
S�U�]O�O�÷�Q��LQFHOH\HQ�oDOÕúPDODUGD���J�Q����J�Q�����J�Q�
JLEL� NÕVD� G|QHP� GH÷LúLPOHUL� LQFHOHQPLúWLU� ��������� %L]LP�
oDOÕúPDPÕ]GD�5DKLP�YH�DUN�¶QÕQ������\DSWÕ÷Õ�DVLW�LKWLYD�HGHQ�

LoHFHNOHUGH� EHNOHWLOHQ� NRPSR]LWOHULQ� VX� HPLOLP� GH÷HUOHULQL�
LQFHOHGLNOHUL�oDOÕúPDODUÕQD�EHQ]HU�úHNLOGH�|UQHNOHULQ�EHNOHPH�
V�UHVL����J�Q�RODUDN�EHOLUOHQPLúWLU�
,62������������VX�HPLOLP�YH�o|]�Q�UO�N�EHOLUOHQPHVL�DPDFÕ\OD�
NXOODQÕODQ�J�YHQLOLU� VWDQGDUWODUGDQ�ELULVLGLU��%X�VWDQGDUGD�J|UH��
PDWHU\DOOHULQ� VX� HPLOLP� VHYL\HOHULQLQ� ��� ȝJ�PP�¶H� HúLW� YH\D�
GDKD�D]��o|]�Q�UO�÷�Q�LVH�����ȝJ�PP�¶H�HúLW�YH\D�GDKD�D]�ROPDVÕ�
JHUHNWL÷L� EHOLUWLOPLúWLU�� %L]LP� oDOÕúPDPÕ]GD� NXOODQGÕ÷ÕPÕ]�
|UQHNOHULQ����J�QO�N�EHNOHPH�V�UHVL�VRQXQGD�VX�HPLOLPL�GH÷HU-
OHUL�� 50&ø6�6$� YH� 50&ø6�'6� JUXEX� KDULo�� W�P� NRPSR]LW�
JUXSODUÕ� LoLQ� ,62� NULWHUOHULQGH� ELOGLULOHQ� GH÷HUOHUGHQ� ROGXNoD�
G�ú�N�EXOXQPXúWXU��d|]�Q�UO�N�GH÷HUOHUL� LVH��6$¶GD�EHNOHWLOHQ�
UH]LQ�PRGLIL\H�FDP�L\RQRPHU�JUXEX�KDULo�GL÷HU� W�P�JUXSODUGD�
,62�NULWHUOHULQGH�EHOLUWLOHQ�PDNVLPXP�����ȝJ�PP��GH÷HULQH�J|UH�
ROGXNoD�G�ú�N�EXOXQPXúWXU��
.RPSR]LW�UH]LQOHULQ�VX�HPLOLPL�YH�o|]�Q�UO�÷��oHúLWOL�IDNW|UOHUH�
ED÷OÕGÕU��%XQODUÕQ�EDúÕQGD�UH]LQ�PDWULNVLQ�W�U��YH�PLNWDUÕ��GROGX-
UXFXODUÕQ�WLSL��GROGXUXFXODUÕQ�E�\�NO�NOHUL�YH�RUDQODUÕ�JHOPHNWH-
GLU��$\UÕFD�� UHDNVL\RQD� JLUPHPLú� PRQRPHU� YDUOÕ÷Õ� YH� PLNWDUÕ��
SROLPHUL]DV\RQ� \|QWHPL� JLEL� IDNW|UOHU� GH� VX� HPLOLPL� YH�
o|]�Q�UO�÷��HWNLOHPHNWHGLU�������
<DS� YH� DUN�� ����� UH]LQ�PRGLIL\H� FDP� L\RQRPHU� VLPDQÕQ� VX�
HPLOLPL�YH�o|]�Q�UO�N�RUDQODUÕQÕQ��NRPSR]LW�UH]LQ�PDWHU\DOOHUH�
NÕ\DVOD� EHOLUJLQ� RUDQGD� \�NVHN� ROGX÷XQX� ELOGLUPLúOHUGLU�� %D]Õ�
FDP� L\RQRPHU�VLPDQODUÕQ� LoHULVLQGH�EXOXQDQ�+(0$¶QÕQ�J�oO��
KLGURILOLN�|]HOOL÷H�VDKLS�ROPDVÕQGDQ�GROD\Õ��+(0$�LoHUHQ�FDP�
L\RQRPHU� VLPDQODUÕQ� \�NVHN� VX� HPLOLPLQH� VDKLS� ROGX÷X� ELOGL��
ULOPLúWLU�������dDOÕúPDPÕ]GD�NXOODQÕODQ�5,9$�UH]LQ�PRGLIL\H�FDP�
L\RQRPHU� VLPDQÕQ� W�P� EHNOHPH� VRO�V\RQODUÕQGD� HQ� ID]OD� VX�
HPLOLPL�J|VWHUHQ�PDWHU\DO�ROPDVÕ�\DSÕVÕQGDNL�+(0$�LoHUL÷LQH�
DWIHGLOHELOLU��
$\UÕFD��oDOÕúPDPÕ]GD��6$¶GD�EHNOHWLOHQ�50&ø6�|UQHNOHULQLQ�VX�
HPLOLPL�� GLVWLOH� VXGD� EHNOHWLOHQ� |UQHNOHUGHQ� DQODPOÕ� GHUHFHGH�
GDKD�\�NVHN�EXOXQPXúWXU��%X�GXUXP�� DVLGLN�RUWDPÕQ�PDWHU\DO�
\�]H\LQGH�GDKD�E�\�N�DúÕQGÕUÕFÕ�HWNL\H�VDKLS�ROPDVÕ���������YH�
DVLGH�PDUX]�NDODQ�PDWHU\DOLQ��VX�PROHN�OOHULQLQ�SROLPHU�D÷ÕQD�
JLUPHVL�LoLQ�GDKD�D]�HQJHO�ROXúWXUDUDN�VX�HPLOLPLQL�DUWÕUPDVÕQGDQ�
�����ND\QDNOÕ�RODELOHFH÷L�G�ú�Q�OHELOLU��%X�ED÷ODPGD�|UQHNOHULQ�
IDUNOÕ�VRO�V\RQODUD��'6�YH�6$��PDUX]�NDOPDVÕ�VRQXFXQGD�\�]H\�
S�U�]O�O�N�GH÷LúLPL��VX�HPLOLPL�YH�o|]�Q�UO�N�G�]H\OHUL�DoÕVÕQ-
GDQ� KHUKDQJL� ELU� IDUN� ROXúPD\DFD÷Õ� \|Q�QGHNL� LNLQFL� VÕIÕU�
KLSRWH]LPL]� NÕVPHQ� UHGGHGLOPLúWLU�� 6X� HPLOLPL� UHDNVL\RQD�
JLUPHPLú� PRQRPHUOHULQ� YH� GROGXUXFX� SDUWLN�OOHULQ� \DSÕGDQ�
X]DNODúPDVÕQD� QHGHQ� ROXU� �����2UJDQLN� \DSÕGDQ�PRQRPHUOHULQ�
X]DNODúPDVÕQGD�PRQRPHULQ�PROHN�OHU� ER\XWX� HWNLOLGLU��.�o�N�
PROHN�OHULQ� PRELOLWHOHUL� GDKD� ID]ODGÕU� YH� EX� \�]GHQ� E�\�N�
PROHN�OOHUH� J|UH� GDKD�KÕ]OÕ� o|]�Q�UOHU��'�ú�N� D÷ÕUOÕNOÕ�PRQR-
PHUOHU�� \�NVHN� D÷ÕUOÕNOÕ� RODQODUD� J|UH� GDKD� E�\�N�PLNWDUODUGD�
D\UÕúDELOLU� ������ 7(*'0$� \�NVHN� PRELOLWH� J|VWHUHQ� N�o�N�
D÷ÕUOÕNOÕ� ELU� PROHN�OG�U� YH� %LV�*0$� JLEL� E�\�N� PROHN�OOHUH�
J|UH� GDKD� oDEXN� D\UÕúÕUODU� ������ dDOÕúPDPÕ]GD� KDQJL� RUWDP�
ROGX÷XQD� EDNÕOPDNVÕ]ÕQ� &KDULVPD� NRPSR]LW� JUXEXQXQ�
o|]�Q�UO�÷�Q�Q� )LOWHN� %XON� ILOO� YH� *UDGLD� LQGLUHNW� NRPSR]LW�
JUXSODUÕQGDQ� G�ú�N� ROPDVÕQÕQ� VHEHEL�� PRQRPHU� \DSÕVÕQÕQ�
%LV�*0$�LoHUPHVL�YH�GROGXUXFX�SDUWLN�OOHULQLQ�ER\XWXQXQ�GL÷HU�
NRPSR]LWOHUGHQ�E�\�N�ROPDVÕQD�ED÷ODQDELOLU�
(LVHQEXUJHU� YH� DUN�� ����� DVLW� o|]HOWLVLQLQ� S+
ÕQGDNL� D]DOPDQÕQ�
FDP� L\RQRPHU� VLPDQÕQ� o|]�Q�UO�÷�Q��DUWWÕUGÕ÷ÕQÕ�J|VWHUPLúWLU��

$\UÕFD��DVLW�o|]HOWLVLQGHNL�+��L\RQ�NRQVDQWUDV\RQXQXQ�VLPDQÕQ�
HUR]\RQXQGD�LWLFL�J�o�ROGX÷XQX�LGGLD�HWPLúOHUGLU��dDOÕúPDPÕ]GD�
6$� LoHULVLQGH� EHNOHWLOHQ� UH]LQ� PRGLIL\H� FDP� L\RQRPHU� VLPDQ�
|UQHNOHULQLQ� o|]�Q�UO�N� GH÷HUL�� '6¶GD� EHNOHWLOHQ� |UQHNOHUGHQ�
|QHPOL� |Oo�GH� GDKD� \�NVHN� EXOXQPXúWXU�� 6$¶GD�� '6¶\H� J|UH�
GDKD� \�NVHN� o|]�Q�UO�N� J|U�OPHVLQLQ� VHEHEL�� \DSÕVÕQGDNL� +��
L\RQODUÕQÕQ� FDP� L\RQRPHU� PDWULVLQH� GLI�]H� RODUDN� PDWULVWHNL�
PHWDO�NDW\RQODUÕQÕQ�\HULQL�DODUDN�RQODUÕQ�\�]H\GHQ�VDOÕQPDVÕQD�
QHGHQ�ROPDVÕ�G�ú�Q�OHELOLU��������0HYFXW�oDOÕúPDQÕQ�EXOJXODUÕQ-
GD�5,9$� UH]LQ�PRGLIL\H� FDP� L\RQRPHU� VLPDQÕQ� W�P� EHNOHPH�
VRO�V\RQODUÕQGD� HQ� ID]OD� o|]�Q�UO�N� J|VWHUHQ�PDWHU\DO� ROGX÷X�
VRQXFXQD�XODúÕOPÕúWÕU��'L÷HU�W�P�JUXSODUGD�o|]�Q�UO�÷�Q�QHJDWLI�
GH÷HUOHU� J|VWHUPHVL� PDWHU\DOOHULQ� GHKLGUDWDV\RQODUÕQÕ� WDPDP-
ODPDGÕ÷Õ�G�ú�Q�OHUHN��o|]�QPHQLQ�PH\GDQD�JHOPHGL÷LQL�GH÷LO��
G�ú�N� o|]�Q�UO�N� J|VWHUGLNOHUL� DQODPÕQD� JHOHELOLU�� /LWHUDW�UGH�
QHJDWLI�o|]�Q�UO�N�GH÷HUOHULQLQ��GROGXUXFXODUÕQ�KLGUROL]L�VRQXFX�
ROXúDQ�PHWDO�KLGURNVLWOHU�VHEHEL\OH�ROXúDELOHFH÷L�������HPLOHQ�VX�
PROHN�OOHULQLQ� SROLPHU� ]LQFLUOHULQLQ� SRODU� JUXSODUÕQD� KLGURMHQ�
ED÷Õ� LOH� ED÷ODQÕS� WDPDPHQ� X]DNODúWÕUÕODPDPDVÕ� QHGHQL\OH�
RODELOHFH÷L� �������� YH\D� VX� DOÕPÕQÕQ� o|]�Q�UO�NOHULQGHQ� GDKD�
ID]OD�ROGX÷XQX�J|VWHUHELOHFH÷L�ELOGLULOPLúWLU���������
<�]H\�S�U�]O�O�÷��UHVWRUDV\RQODUÕ�GHQWDO�SODN�ELULNLPLQH��GLú�HWL�
LUULWDV\RQXQD��N|W��HVWHWLN�YH�SURJQR]D�NDUúÕ�GDKD�GX\DUOÕ�KDOH�
JHWLULU�������<�]H\�S�U�]O�O�÷�Q��GH÷HUOHQGLUPHN�LoLQ�PHNDQLN�
YH�OD]HU�SURILORPHWUHVL��WDUDPDOÕ�HOHNWURQ�PLNURVNREX��6(0��YH�
DWRPLN�NXYYHW�PLNURVNREX��$)0��JLEL�oHúLWOL�\|QWHPOHU�NXOODQÕO-
PDNWDGÕU��%XQODU� DUDVÕQGD� HQ� \D\JÕQ� RODUDN� NXOODQÕODQ� \|QWHP�
\�]H\LQ�LNL�ER\XWOX�J|U�QW�V�Q��YHUHQ�PHNDQLN�SURILORPHWUH�LOH�
\�]H\�S�U�]O�O�÷�Q�Q�|Oo�OPHVLGLU�
%ROOHQ�YH�DUN�������EDNWHUL�WXWXOXPX�LoLQ�HúLN�\�]H\�S�U�]O�O�÷��
5D�GH÷HULQLQ�����ȝP�DOWÕQGD�ROPDVÕ� JHUHNWL÷LQL� ELOGLUPLúOHUGLU��
'DKD�\�NVHN�ELU�5D�GH÷HUL��SODN�ELULNLPLQGH�DUWÕúD�VHEHS�RODUDN�
KHP�o�U�N�KHP�GH�SHULRGRQWDO�LQIODPDV\RQ�ULVNLQL�DUWWÕUDFDNWÕU�
������dDOÕúPDPÕ]GD�50&ø6�JUXSODUÕ�KDULo�NRPSR]LW�JUXSODUÕQGD��
S�U�]O�O�N�GH÷HULQGHNL�DUWÕú�EX�GH÷HUOHULQ�DOWÕQGD�EXOXQPXúWXU��
$\UÕFD��oDOÕúPDPÕ]GD�WHVW�HGLOHQ�W�P�PDWHU\DOOHU�KHU���EHNOHPH�
VRO�V\RQXQGD� S�U�]O�O�N� DUWÕúÕ� J|VWHUPLúWLU� DQFDN� 50&ø6�
JUXSODUÕ�GÕúÕQGDNL�NRPSR]LW�JUXSODUÕQGD�EX�GH÷HUOHU��LVWDWLVWLNVHO�
RODUDN� DQODPOÕ� ELU� IDUNOÕOÕN� J|VWHUPHPLúWLU�� 50&ø6� JUXEXQXQ�
W�P�VRO�V\RQODUGD�S�U�]O�O�N�GH÷HULQGHNL�GH÷LúLPLQ�NRPSR]LW�
JUXSODUÕQGDQ�GDKD�\�NVHN�ROPDVÕQÕQ�VHEHEL��UH]LQ�PRGLIL\H�FDP�
L\RQRPHU�VLPDQÕQ� WR]� LoHUL÷LQGH�EXOXQDQ� UHDNVL\RQD�JLUPHPLú�
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ABSTRACT
Objectives: 
7KLV�VWXG\�ZDV�DLPHG�WR�HYDOXDWH�WKH�ZDWHU�VRUSWLRQ��VROXELOL-
W\�DQG�VXUIDFH�URXJKQHVV�RI�WKH�GLIIHUHQW�UHVLQ�EDVHG�UHVWRU-
DWLYH�PDWHULDOV�

Materials and Methods: 
)LOWHN� %XON� )LOO� 3RVWHULRU�� &KDULVPD� 6PDUW�� *UDGLD� 3OXV�
,QGLUHFW� DQG� 5,9$� UHVLQ�PRGLILHG� JODVV� LRQRPHU� �50&,6��
ZHUH�XVHG�LQ�WKH�VWXG\��(LJKW\�VDPSOHV�RI���PP�GLDPHWHU�DQG�
��PP� WKLFNQHVV�ZHUH� SUHSDUHG� �n  � �����7R� GHWHUPLQH� WKH�
VROXELOLW\�DQG�ZDWHU�VRUSWLRQ�YDOXHV��WKH�LQLWLDO�ZHLJKWV�RI�WKH�
VDPSOHV� ZHUH� QRWHG� XVLQJ� D� SUHFLVLRQ� EDODQFH� �0���� 7KH�
LQLWLDO�VXUIDFH�URXJKQHVV�RI�DOO�VDPSOHV�ZDV�PHDVXUHG�ZLWK�D�
SURILORPHWHU�� 7KH� VDPSOHV� ZHUH� LPPHUVHG� LQ� �� GLIIHUHQW�
VROXWLRQV�>GLVWLOOHG�ZDWHU��':���FLWULF�DFLG��&$�@�IRU����GD\V��
WKHQ� WKH� ZHLJKWV� RI� WKH� VDPSOHV� ZHUH� QRWHG� DJDLQ� �0����
6HFRQG� VXUIDFH� URXJKQHVV� YDOXHV� ZHUH� GHWHUPLQHG� ZLWK� D�
SURILORPHWHU��:KHQ�WKH�VDPSOHV�ZHUH�NHSW�LQ�WKH�GHVLFFDWRU�
DQG�WKH�ZHLJKW�ZDV�IL[HG�� WKH�YDOXHV�ZHUH�UHFRUGHG�DV�0���
6ROXELOLW\�DQG�ZDWHU�VRUSWLRQ�OHYHOV�ZHUH�FDOFXODWHG�DFFRUG-
LQJ� WR� ,62� ���������� VWDQGDUGV�� 'DWD� ZHUH� VWDWLVWLFDOO\�
DQDO\]HG� E\� RQH�ZD\� $129$� DQG� 7XNH\� +6'� PXOWLSOH�
FRPSDULVRQV��P  �������

Results: 
:KHQ� WKH� VXUIDFH� URXJKQHVV� FKDQJHV� DQG�ZDWHU� DEVRUSWLRQ�
YDOXHV� ZHUH� FRPSDUHG�� 50&,6� JURXSV� VKRZHG� KLJKHU�
VXUIDFH�URXJKQHVV�DQG�ZDWHU�DEVRUSWLRQ�YDOXHV�WKDQ�FRPSRV-
LWH�JURXSV��P ���������,W�ZDV�IRXQG�WKDW�WKHUH�ZHUH�VLJQLILFDQW�
GLIIHUHQFHV�EHWZHHQ�WKH�JURXSV�LQ�WHUPV�RI�ZDWHU�VROXELOLW\�
�P �� ������� 50&,6�6$� JURXS� VKRZHG� WKH� KLJKHVW� ZDWHU�
VROXELOLW\�YDOXH�DQG�WKLV�YDOXH�ZDV�VWDWLVWLFDOO\�GLIIHUHQW�IURP�
DOO�RWKHU�JURXSV�

Conclusion: 
,Q� RXU� VWXG\�� WKH� LPPHUVLRQ� VROXWLRQ� FDXVHG� D� VLJQLILFDQW�
LQFUHDVH�LQ�VXUIDFH�URXJKQHVV��ZDWHU�DEVRUSWLRQ�DQG�VROXELOLW\�
RQO\� LQ� WKH� JODVV� LRQRPHU� FHPHQW� JURXS� DPRQJ� WKH� WHVWHG�
JURXSV��7KH�KLJKHVW�ZDWHU�DEVRUSWLRQ��VROXELOLW\�DQG�VXUIDFH�
URXJKQHVV� FKDQJHV�ZDV� REVHUYHG� LQ� WKH�50&,6�6$�JURXS��
7KH�LPPHUVLRQ�VROXWLRQ�GLG�QRW�PDNH�DQ\�GLIIHUHQFH�EHWZHHQ�
WKH�FRPSRVLWH�UHVLQ�JURXSV�LQ�WHUPV�RI�ZDWHU�DEVRUSWLRQ�DQG�
VXUIDFH� URXJKQHVV� FKDQJH��7KH� LPPHUVLRQ� VROXWLRQ� GLG� QRW�
FDXVH�D�VLJQLILFDQW�GLIIHUHQFH�LQ�WKH�VROXELOLW\�RI�WKH�FRPSRV-
LWHV�EHWZHHQ�WKH�FRPSRVLWH�JURXSV�
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VLPDQODU�YH�UH]LQ� LoHULNOL�NRPSR]LW� UH]LQOHU�ROGXNoD�\D\JÕQ�
ELU� úHNLOGH� NXOODQÕOPDNWDGÕU�� g]HOOLNOH� NRPSR]LW� UH]LQOHU�
�VW�Q�HVWHWLN�|]HOOLNOHUH�VDKLS�ROPDODUÕQGDQ�GROD\Õ�UHVWRUDWLI�
GLú�KHNLPOL÷LQGH�oRN�JHQLú�ELU�NXOODQÕP�DODQÕQD�VDKLSWLU������
øQGLUHNW� UHVWRUDV\RQODUGDQ� GLUHNW� X\JXODPDODUD�� DQWHULRU�
E|OJHGHQ�SRVWHULRU�E|OJH\H�NDGDU�ELUoRN�\HUGH�NXOODQÕOPDN-
WDGÕU��'LUHN�NRPSR]LW�UH]LQ�X\JXODPDODUÕQGD�UH]LQLQ�NDYLWH\H�
�� PP¶OLN� WDEDNDODU� KDOLQGH� X\JXODQPDVÕ� WHGDYL� V�UHVLQLQ�
X]DPDVÕQD�� NRQWDPLQDV\RQD� YH� KDYD� NDEDUFÕNODUÕQD� VHEHS�
RODELOPHNWHGLU� ����� %X� ROXPVX]OXNODUÕQ� �VWHVLQGHQ�
JHOHELOPHN�LoLQ�NDYLWHOHUH�WHN�VHIHUGH���YH\D���PP�WDEDNDODU�
KDOLQGH�\HUOHúWLULOHELOHQ�EXON�ILOO�NRPSR]LWOHU�JHOLúWLULOPLúWLU�
øQGLUHNW� NRPSR]LW� UHVWRUDV\RQODU�� SRVWHULRU� GLúOHULQ� UHVWR��
UDV\RXQGD�GLUHN�NRPSR]LW�UH]LQ�YH�VHUDPLN�LQOH\OHUH�DOWHUQD��
WLI� RODUDN� J|VWHULOPHNWHGLU�� øON� RODUDN� ����¶GH� WDQÕWÕOPÕúWÕU�
����� 'LUHN� NRPSR]LWOHUH� NÕ\DVOD�� GDKD� L\L� DQDWRPLN� IRUP��
GDKD�L\L�PDUMLQDO�DGDSWDV\RQ��LQWHUSURNVLPDO�WHPDV�YH�NRQWXU�
ROXúWXUPDVÕ� YH� \�NVHN� DúÕQPD� GLUHQFL� YH� G�ú�N� SROL��
PHUL]DV\RQ�E�]�OPHVL�JLEL�ED]Õ�DYDQWDMODUD�VDKLSWLU�����

.RPSR]LW� UH]LQOHU�� |]HOOLNOHULQGHNL� JHOLúPHOHUH� UD÷PHQ�� VX�
HPLOLPL�YH�o|]�Q�UO�N�JLEL�|QHPOL�NOLQLN�SUREOHPOHUOH�NDUúÕ�
NDUúÕ\DGÕU�� 6X� HPLOLPL�� UH]LQ� PDWULNV� LoHULVLQGHNL�
GLI�]\RQ�NRQWUROO�� ELU� V�UHoWLU� YH� ER]XQPD\D� \D� GD� UH]LQ�
PDWULNV� LoHULVLQGHNL� GROGXUXFXODUÕQ� \DSÕGDQ� X]DNODúPDVÕQD�
QHGHQ�ROXU��'ROGXUXFXODUÕQ�\DSÕGDQ�X]DNODúPDVÕ\OD�PHNDQLN�
|]HOOLNOHUGH� ER]XOPDODU� J|U�O�U� ����� .RPSR]LW� UH]LQOHULQ�
PHNDQLN� |]HOOLNOHULQGHNL� EX� ER]XOPDODUÕQ� QHGHQOHUL� D÷Õ]�
RUWDPÕQÕQ� QHPOL� ROPDVÕ� YH� D÷Õ]� S+¶VÕQGD� J|U�OHQ� GH÷LúLP��
OHUGLU�����
.RPSR]LW� UH]LQOHULQ� EDúDUÕVÕQÕ� HWNLOH\HQ� |QHPOL� ELU� GL÷HU�
SDUDPHWUH� RODQ� VXGD� o|]�Q�UO�N�� UHVWRUDV\RQODUÕQ� NLP\DVDO�
o|]�Q�UO�÷�Q�� DUWWÕUDUDN� GLú� \DSÕODUÕQD� RODQ� X\XPODUÕQÕ�
ROXPVX]�\|QGH�HWNLOHU�����
*�QO�N� KD\DWWD� W�NHWLOHQ� \L\HFHN� YH� LoHFHNOHUGHNL� oHúLWOL�
NLP\DVDOODU�� UHVWRUDV\RQODUÕQ� \�]H\LQGH� ER]XOPDODUD� VHEHS�
RODELOPHNWH� YH� HVWHWLN� |]HOOLNOHUGH� ND\ÕS�� \�]H\� S�U�]��
O�O�÷�QGH� DUWÕú� YH� DúÕQPDODUD� VHEHS� RODELOPHNWHGLU� �����
$PHULNDQ�*ÕGD�YH�øODo�'DLUHVL�JÕGDODUÕ�WDNOLW�HGHQ�VRO�V\RQ-
ODU� RODUDN�� HWDQRO�� KHSWDQ� YH�6$¶Õ� EHOLUOHPLúOHUGLU� �����$÷Õ]�
LoHULVLQGH� oHúLWOL� VRO�V\RQODUD� PDUX]� NDOPD� QHGHQL� LOH�
PH\GDQD� JHOHQ� NLP\DVDO� \ÕNÕP� YH� PHNDQLN� DEUD]\RQ� JLEL�
QHGHQOHU�KHP�NRPSR]LW�KHP�GH�FDP�L\RQRPHU�UHVWRUDV\RQ-
ODUD�]DUDU�YHUHELOPHNWH��\�]H\L�GDKD�S�U�]O��ELU�KDOH�JHWLUH-
UHN�\�]H\�UHQNOHQPHOHULQH��DUWPÕú�SODN�ELULNLPLQH��\XPXúDN�
GRNX� LQIODPDV\RQXQD� YH� UHN�UUHQW� o�U�N� ROXúXPXQD� QHGHQ�
ROPDNWDGÕU���������
6RQXo� RODUDN�� KHP� UHVWRUDV\RQXQ� E�W�QO�÷�� YH� PHNDQLN�
|]HOOLNOHUL��KHP�GH�\�]H\�|]HOOLNOHUL�YH�HVWHWLN�J|U�Q�POHUL�
DoÕVÕQGDQ�VX�HPLOLPL��VXGD�o|]�Q�UO�N�YH�\�]H\�S�U�]O�O�÷��
GH÷HUOHUL�|QHPOL�SDUDPHWUHOHUGLU������
7�P�EX�ELOJLOHULQ�ÕúÕ÷ÕQGD�EX�oDOÕúPDGD���IDUNOÕ�UH]LQ�LoHULNOL�
UHVWRUDWLI�PDWHU\DOLQ�6$�YH�'6�LoHULVLQGH����J�Q�EHNOHWLOGLN-
WHQ�VRQUD�VX�HPLOLPL��VXGD�o|]�Q�UO�N�G�]H\OHULQLQ�YH�\�]H\�
S�U�]O�O�N�GH÷LúLPOHULQLQ�LQFHOHQPHVL�DPDoODQPÕúWÕU�
dDOÕúPDQÕQ� VÕIÕU� KLSRWH]L� úXQODUGÕU��1.�0DWHU\DO� W�U�Q�Q� VX�

0LUGDV�$��YH�DUN� $NG�'Lú�+HN�'�����������

�

HPLOLPL�� VXGD� o|]�Q�UO�N� G�]H\L� YH� \�]H\� S�U�]O�O�N�
GH÷LúLPL� �]HULQGH� HWNLVL� \RNWXU�� 2.� gUQHNOHULQ� IDUNOÕ�
VRO�V\RQODUD� �'6�� 6$�� PDUX]� NDOPDVÕ� VRQXFXQGD� \�]H\�
S�U�]O�O�N�GH÷LúLPL��VX�HPLOLPL�YH�VXGD�o|]�Q�UO�N�G�]H\-
OHUL�DoÕVÕQGDQ�KHUKDQJL�ELU�IDUN�ROXúPD]�

GEREÇ ve YÖNTEMLER
lZVMSTMZQV�PIbÜZTIVUI[Ü
%X�oDOÕúPDGD�NXOODQÕOPDN��]HUH�ELU�\�NVHN�YLVNR]LWHOL�EXON�
ILOO�NRPSR]LW��)LOWHN70�%XON�)LOO�3RVWHULRU�5HVWRUDWLYH���0�
(63(��6HHIHOG��$OPDQ\D���ELU�PLNURKLEULW�NRPSR]LW��&KDULV-
PD�6PDUW��.XO]HU��+DQDX��$OPDQ\D���ELU�QDQRKLEULW�LQGLUHNW�
NRPSR]LW� �*UDGLD70� 3OXV� LQGLUHNW� NRPSR]LW�� *&� &R���
7RN\R�� -DSRQ\D��YH�ELU� ÕúÕNOD� VHUWOHúHQ� UH]LQ�PRGLIL\H� FDP�
L\RQRPHU�VLPDQ��5,9$�UH]LQ�PRGLIL\H�FDP�L\RQRPHU��6',��
9LFWRULD��$YXVWUDO\D��ROPDN��]HUH�WRSODP���IDUNOÕ�UH]LQ�LoHULN-
OL�UHVWRUDWLI�PDWHU\DO�VHoLOGL��+HU�PDWHU\DOGHQ����DGHW�ROPDN�
�]HUH� WRSODPGD� ��� DGHW� |UQHN� KD]ÕUODQGÕ�� dDOÕúPDGD�
NXOODQÕODQ�PDWHU\DOOHULQ�DoÕNODPDODUÕQD�YH��UHWLFL�ELOJLOHULQH�
\HU�YHULOGL��7DEOR�����

Tablo 1. dDOÕúPDGD�NXOODQÕODQ�PDO]HPHOHU�YH�|]HOOLNOHUL

%LV�*0$�� %LVIHQRO�$� GLJOLVLGLO� GLPHWDNULODW�� $8'0$�� $URPDWLN� �UHWDQ�
GLPHWDNULODW�� 7(*'0$�� 7ULHWLOHQ� JOLNRO� GLPHWDNULODW�� 8'0$�� hUHWDQ�
GLPHWDNULODW�� %LV�(0$�� (WRNVLODWHG� ELVIHQRO�$�GLPHWDNULODW�� +(0$��
+LGURNVLHWLO�PHWDNULODW

dDOÕúPDGD�|UQHNOHULQ�KD]ÕUODQPDVÕ� LoLQ���PP�oDSÕQGD�YH���
PP�NDOÕQOÕ÷ÕQGD�WHIORQ�NDOÕS�NXOODQÕOGÕ��gUQHNOHUL�KD]ÕUODPDN�
LoLQ�ELU�FDP�ODPHO��]HULQH�úHIIDI�EDQW�\HUOHúWLULOGL�YH�EXQXQ�
�]HULQH� NRQXODQ� WHIORQ� NDOÕED� EXON� ILOO� NRPSR]LW� UH]LQ�� ELU�
VSDW�O�LOH�WHN�WDEDNDGD��&KDULVPD�6PDUW��QLYHUVDO�NRPSR]LW���
*UDGLD70� 3OXV� øQGLUHNW� .RPSR]LW�� 5,9$� ÕúÕNOD� VHUWHOHúHQ�
UH]LQ�PRGLIL\H�FDP�L\RQRPHU�LVH��UHWLFL�ILUPD�WDOLPDWODUÕQD�
X\JXQ�RODUDN���PP¶OLN�WDEDNDODU�KDOLQGH�\HUOHúWLULOGL��
'DKD�VRQUD�|UQHNOHULQ��VW�\�]H\L� WHNUDU� úHIIDI�EDQW�YH�FDP�
ODPHO� LOH� NDSDWÕOGÕ�� &DP� ODPHO� NDOGÕUÕODUDN� NDOÕSWDQ� WDúDQ�
ID]ODOÕNODU� D÷Õ]� VSDW�O�� LOH� X]DNODúWÕUÕOGÕ�� $UGÕQGDQ� NDOÕS�
LoHULVLQGHNL� |UQHNOHU� �VW� NÕVÕPGDQ� ELU� /('� ÕúÕN� FLKD]Õ� LOH�
�9DOR��8OWUDGHQW��6RXWK�-RUGDQ��87��$%'��SROLPHUL]H�HGLOGL��
,úÕN� FLKD]Õ� |UQHNOHUH� GLN� ELU� úHNLOGH� YH� HQ� NÕVD�PHVDIHGHQ�
WXWXOPXúWXU�� øQGLUHNW� ELU� NRPSR]LW� UH]LQ� PDWHU\DOL� RODQ�
*UDGLD� LOH�KD]ÕUODQDQ�NRPSR]LW�|UQHNOHU�ELU�SROLPHUL]DV\RQ�
FLKD]ÕQGD��/DEROLJKW�'82��*&�(XURSH����GN�LODYH�ELU�SROLP-
HUL]DV\RQD�WDEL�WXWXOGX��%LWLP�YH�FLOD�SURVHG�UOHUL�|UQHNOHULQ�
ÕúÕN�X\JXODQDQ�\�]H\OHULQH�G�ú�N�GHYLUOL�ELU�PLNURPRWRU�LOH�

6RI�/H[� 'LVN� ��0� (63(�� 6W�� 3DXO�� 01�� $%'�� FLOD� VHWL�
NXOODQÕODUDN� \DSÕOGÕ�� 7�P� |UQHNOHU� ��� VQ� ER\XQFD� KDILI� HO�
EDVÕQFÕ\OD�NXUX�RODUDN�VÕUDVÕ\OD�NDOÕQ��RUWD��LQFH�YH�V�SHU�LQFH�
DO�PLQ\XP�RNVLW�HPGLULOPLú�GLVNOHUOH�FLODODQGÕ��+HU�ELU�FLOD�
GLVNL� DúDPDVÕQGDQ� VRQUD�� �]HULQGHNL� DUWÕNODUÕQ� JLGHULOPHVL�
LoLQ� |UQHNOHU�� ��� VQ� ER\XQFD� VX\OD� L\LFH� GXUXODQGÕ� YH� �� VQ�
KDYD� LOH� NXUXWXOGX�� +HU� FLOD� GLVNLQGHQ� VRQUD� D\QÕ� LúOHPOHU�
X\JXODQGÕ��+HU�|UQHN�LoLQ�\HQL�ELU�FLOD�GLVNL�NXOODQÕOGÕ��.RP-
SR]LW� UH]LQ� |UQHNOHULQ� DOW� \�]H\OHULQH� KHUKDQJL� ELU� LúOHP�
X\JXODQPDGÕ�� gUQHNOHU� QXPDUDODQGÕUÕODUDN� NDUÕúPD\DFDN�
úHNLOGH� ��� VD� ER\XQFD� EHNOHWLOPHN� �]HUH� VLOLND� MHO� LoHUHQ�
GHVLNDW|UH�\HUOHúWLULOGL�
+D]ÕUODQDQ� GHQH\� |UQHNOHUL� GHVLNDW|U� LoHULVLQGH� ��� VD� ER��
\XQFD�EHNOHWLOGLNWHQ�VRQUD�NXUX�D÷ÕUOÕNODUÕ��������JU�KDVVDVL-
\HWLQGHNL�WHUD]L��2KDXV�SLRQHHU��0HUFN��.X]H\�$PHULND��LOH�
|Oo�OG���,62����������������VWDQGDUWODUÕQD�J|UH�QXPXQHGHNL�
D÷ÕUOÕN� ND\EÕ� ��� VD¶OLN� SHUL\RW� LoLQGH�����PJ¶GDQ� D]� LVH� EX�
QLKDL� D÷ÕUOÕN�RODUDN� LIDGH� HGLOGL��$÷ÕUOÕ÷ÕQ�����PJ¶GDQ�GDKD�
ID]OD� GH÷LúPHGL÷L� J|U�OHQH� NDGDU� |Oo�POHU� WHNUDUODQGÕ��
$÷ÕUOÕN�VDELWOHQGL÷LQGH�EDúODQJÕo�D÷ÕUOÕNODUÕ�PLNURJUDP��ȝJ��
FLQVLQGHQ� 0�� RODUDN� ND\GHGLOGL�� 6DELW� D÷ÕUOÕ÷D� JHOHQ�
|UQHNOHULQ� oDSODUÕ� NXPSDV� \DUGÕPÕ\OD� |Oo�OG��� 'DKD� VRQUD�
RUWDODPD� oDSODUÕ� KHVDSODQGÕ�� +HU� ELU� |UQH÷LQ� D\QÕ� úHNLOGH�
NDOÕQOÕNODUÕ�|Oo�OHUHN�RUWDODPDODUÕ�KHVDSODQGÕ��2UWDODPD�oDS�
NXOODQÕODUDN�KHU�ELU�|UQH÷LQ�DODQÕ�PP2�FLQVLQGHQ�YH�RUWDODPD�
NDOÕQOÕNODUÕ�NXOODQÕODUDN�KHU�ELU�|UQH÷LQ�PP��FLQVLQGHQ�KDFPL�
KHVDSODQGÕ�
+DFLP� KHVDSODQGÕNWDQ� VRQUD� KHU� ELU� |UQH÷LQ� \�]H\�
S�U�]O�O�÷�� \�]H\� \DSÕVÕQÕ� �� ER\XWOX� RODUDN� |OoHELOHQ� ELU�
SURILORPHWUH�FLKD]Õ��6XUIHVW�6-������0LWXWR\R��7RN\R��-DSRQ-
\D�� NXOODQÕODUDN� |Oo�OG�� YH� S�U�]O�O�N� GH÷HUOHUL� KHU� |UQHN�
LoLQ��5D��ȝP�RODUDN�ND\GHGLOGL��gOo�P�QXPXQH��]HULQGHNL���
PP¶OLN�ELU�DUDOÕNWD��KHU�|UQH÷LQ�RUWD�KDW�oDS�X]XQOX÷X�ER\XQ-
FD�WRSODP���IDUNOÕ�E|OJHGHQ�\DSÕOGÕ�YH�HOGH�HGLOHQ�GH÷HUOHULQ�
DULWPHWLN�RUWDODPDVÕ�DOÕQGÕ��%X�LON�|Oo�OHQ�S�U�]O�O�N�GH÷HUL�
5D��RODUDN�ND\GHGLOGL�

;)�i�bMT\Q[QVQV�0IbÜZTIVUI[Ü
dDOÕúPDPÕ]GD� 6$� LKWLYD� HGHQ� LoHFHNOHUL� WDNOLW� HWPHN� LoLQ�
��¶OLN� �S+� ����� 6$� o|]HOWLVL� NXOODQÕOGÕ�� +DVVDV� WHUD]LGH�
�2KDXV�SLRQHHU�����JU�6$�WDUWÕOÕS��]HULQH���OW�NDGDU�'6�LODYH�
HGLOHUHN���¶OLN�6$�o|]HOWLVL� HOGH� HGLOGL��d|]HOWLQLQ�S+¶VÕQÕ�
EHOLUOHPHGHQ� |QFH� S+�PHWUHQLQ� �øQRODE� S+�PHWHU� OHYHO� ���
:7:��:HLOKHLP��$OPDQ\D��S+¶VÕ������YH�����RODQ�WDPSRQ-
ODUOD�NDOLEUH�HGLOGL��+D]ÕUODQDQ�o|]HOWLQLQ�LON�S+�GH÷HUL������
RODUDN�|Oo�OG���dDOÕúPDGD�NXOODQÕODFDN�RODQ�o|]HOWLQLQ�S+¶VÕ�
���¶\H�D\DUODPDN�LoLQ�JHUHNWL÷L�NDGDU��0�VRG\XP�KLGURNVLW�
LODYH� HGLOGL�� gUQHNOHU� EDúODQJÕo� D÷ÕUOÕNODUÕ�� KDFLPOHUL� YH�
EDúODQJÕo� \�]H\� S�U�]O�O�N� |Oo�POHUL� \DSÕOGÕNWDQ� VRQUD� ���
J�Q� ER\XQFD� �� IDUNOÕ� EHNOHPH� RUWDPÕQGD� �'6� YH� 6$��
EHNOHWLOPHN� �]HUH� �� DOW� JUXED� D\UÕOGÕ� �n  � ����� � dDOÕúPD�
JUXSODUÕ�7DEOR��¶GH�\HU�DOPDNWDGÕU�

Tablo 2.�dDOÕúPDGD�NXOODQÕODQ�PDWHU\DOOHU�YH�oDOÕúPD�JUXSODUÕ

$UGÕQGDQ� |UQHNOHU� LoHULVLQGH� '6� YH\D� 6$� VRO�V\RQODUÕQÕQ�
EXOXQGX÷X� FDP� DPEHU� úLúHOHUH� NR\XODUDN� ��� J�Q� ER\XQFD�
GHVLNDW|UGH� EHNOHWLOGL�� 6RO�V\RQODU� EX� V�UH� ]DUIÕQGD� �� NH]�
WD]HOHQGL���+HU�|UQHN�LoLQ���P/�VRO�V\RQ�NXOODQÕOGÕ�����J�Q�
EHNOHWPHGHQ�VRQUD�|UQHNOHU�VRO�V\RQODUGDQ�oÕNDUÕOGÕ�YH�Nk÷ÕW�
KDYOX�LOH�NXUXWXOGX��gUQHNOHU�VXGDQ�oÕNDUÕOGÕNWDQ���GN�VRQUD��
D÷ÕUOÕNODUÕ� KDVVDV� WHUD]LGH� WHNUDU� |Oo�OG�� YH� EX� D÷ÕUOÕN�0��
RODUDN� ND\GHGLOGL�� 'DKD� VRQUD� |UQHNOHULQ� LNLQFL� S�U�]O�O�N�
|Oo�POHUL� \DSÕOGÕ�� gOo�OHQ� EX� LNLQFL� GH÷HU� 5D�� RODUDN�
ND\GHGLOGL��gUQHNOHU�VDELW�N�WOH�D÷ÕUOÕNODUÕQÕ�WHNUDU�ND]DQPD-
ODUÕ�LoLQ�GHVLNDW|UGH����VD¶OLN�SHUL\RGODUD�WDEL�WXWXODUDN�WHVWLQ�
EDúÕQGDNL�LúOHP�WHNUDUODQGÕ��gUQH÷LQ�D÷ÕUOÕ÷Õ�VDELWOHQGL÷LQGH�
HOGH�HGLOHQ�GH÷HUOHU�0��RODUDN�ND\GHGLOGL��gUQHNOHULQ����J�Q�
VRQXQGDNL�VX�HPLOLPL�YH�VXGD�o|]�Q�UO�N�G�]H\OHUL�PLOLPH-
WUHN�SWH�PLNURJUDP�FLQVLQGHQ�úX�úHNLOGH�KHVDSODQGÕ�
:VS��ȝJ�PP��� �0���ȝJ��±�0���ȝJ����9��PP��
:VO��ȝJ�PP��� �0���ȝJ��±�0���ȝJ����9��PP��
:VO���6XGD�o|]�Q�UO�N��:VS���6X�HPLOLPL
%X�IRUP�ODV\RQ�VD\HVLQGH�PDWHU\DOLQ�VXGD�EHNOHWLOGL÷LQGH�VX�
HPLOLPL� LOH� D÷ÕUOÕ÷ÕQGDNL� DUWÕú� �0��� YH� |UQHNOHULQ� HPLOHQ�
VXGDQ�YH�o|]�QHQ�UH]LQGHQ�D\UÕOPÕú�QLKDL�D÷ÕUOÕ÷Õ��0���RODUDN�
ND\GHGLOPLú�ROGX��%X�0���0���0��GH÷HUOHUL�IRUP�OH�HGLOHUHN�
oDOÕúPDGD� NXOODQÕODQ� PDWHU\DOOHULQ� VX� HPLOLP� YH� VXGD�
o|]�Q�UO�N�G�]H\OHUL�VDSWDQGÕ�

ʈ[\I\Q[\QS[MT�IVITQb�
9HULOHULQ� LVWDWLVWLNVHO� DQDOL]L� LoLQ� WHN� \|QO�� YDU\DQV� DQDOL]L�
�RQH� ZD\� $129$�� YH� 3RVWKRF� �7XNH\� +6'�� oRNOX�
NDUúÕODúWÕUPD� WHVW�DQDOL]OHUL�NXOODQÕOPÕúWÕU��1RUPDOOLN�DQDOL]L�
LoLQ�.ROPRJRURY�6PLUQRY�WHVWL�NXOODQÕOPÕúWÕU��7�P�VRQXoODU�
LoLQ�DQODPOÕOÕN�G�]H\L�P� ������RODUDN�EHOLUOHQGL�

BULGULAR
A�bMa�X�Z�bT�T�ɦ��J]TO]TIZÜ
1XPXQHOHULQ�\�]H\�S�U�]O�O�÷���5D��GH÷LúLPOHULQLQ�RUWDOD-
PD�YH�VWDQGDUW�VDSPD�GH÷HUOHUL�7DEOR��¶WH�J|VWHULOPLúWLU�
<�]H\� S�U�]O�O�N� GH÷LúLP� GH÷HUOHUL� NDUúÕODúWÕUÕOGÕ÷ÕQGD�
50&ø6� JUXSODUÕ� NRPSR]LW� JUXSODUÕQD� J|UH� GDKD� \�NVHN�
\�]H\�S�U�]O�O�÷��GH÷LúLPL�J|VWHUPLúWLU��P ���������50&ø6�
JUXSODUÕQGD�LVH�6$�VRO�V\RQXQGD�EHNOHWLOHQ�|UQHNOHUGH�GDKD�
ID]OD�S�U�]O�O�N�DUWÕúÕ�J|U�OP�úW�U��P���������
.RPSR]LW�JUXSODUÕQD�EDNÕOGÕ÷ÕQGD��E�W�Q�NRPSR]LW�|UQHNOH��
ULQ� KHP� '6¶GH� KHP� GH� 6$� LoHULVLQGH� EHNOHWLOGLNOHULQGH�
ELUELUOHUL\OH�EHQ]HU�S�U�]O�O�N�GH÷LúLPL�J|VWHUPLúOHUGLU�

Tablo 3.�<�]H\�S�U�]O�O�÷��GH÷LúLP�GH÷HUOHULQLQ��5D��RUWDODPD�YH�VWDQGDUW�
VDSPD� GH÷HUOHUL� �ȝP���$\QÕ� V�WXQGDNL� IDUNOÕ� KDUIOHU� LVWDWLVWLNVHO� IDUNOÕOÕ÷Õ�
LIDGH�HWPHNWHGLU��P��������

;]�MUQTQUQ�J]TO]TIZÜ
gUQHNOHULQ� VX� HPLOLP� GH÷HUOHULQLQ� RUWDODPD� YH� VWDQGDUW�
VDSPDODUÕ��ȝJ�PP���7DEOR��¶GH�J|VWHULOPHNWHGLU��6X�HPLOLPL�
RUWDODPD� GH÷HUOHUL� NDUúÕODúWÕUÕOGÕ÷ÕQGD� 50&ø6� JUXSODUÕ�
NRPSR]LW�JUXSODUÕQD�J|UH�GDKD�\�NVHN�VX�HPLOLPL�GH÷HUOHUL�
J|VWHUPLúWLU� �P �� ������� 50&ø6� JUXSODUÕQGD� LVH� 6$�
VRO�V\RQXQGD� EHNOHWLOHQ� |UQHNOHUGH� GDKD� ID]OD� VX� HPLOLPL�
J|U�OP�úW�U� �P ���������.RPSR]LW� JUXSODUÕQD� EDNÕOGÕ÷ÕQGD��
E�W�Q�NRPSR]LW�|UQHNOHULQ�KHP�'6¶GH�KHP�GH�6$�LoHULVLQGH�
EHNOHWLOGLNOHULQGH� ELUELUOHUL\OH� EHQ]HU� VX� HPLOLPL� GH÷HUOHUL�
J|VWHUPLúOHUGLU�

Tablo 4. 6X�HPLOLPL�GH÷HUOHULQH� DLW� WDQÕPOD\ÕFÕ� LVWDWLVWLNVHO� GH÷HUOHU��$\QÕ�
V�WXQGDNL�IDUNOÕ�KDUIOHU�LVWDWLVWLNVHO�IDUNOÕOÕ÷Õ�LIDGH�HWPHNWHGLU��P �������

;]LI�t�b�V�ZT�S�J]TO]TIZÜ
dDOÕúPDGD�VXGD�o|]�Q�UO�N�ELULPL�RODUDN�ȝJ�PP��NXOODQÕOGÕ��
gUQHNOHULQ�VXGD�o|]�Q�UO�N�GH÷HUOHULQLQ�RUWDODPD�YH�VWDQGDUW�
VDSPDODUÕ��ȝJ�PP���7DEOR��¶GH�J|VWHULOPLúWLU�

Tablo 5. 6XGD�o|]�Q�UO�N�RUWDODPD�GH÷HUOHULQH�DLW� WDQÕPOD\ÕFÕ� LVWDWLVWLNVHO�
GH÷HUOHU��$\QÕ�V�WXQGDNL�IDUNOÕ�KDUIOHU�LVWDWLVWLNVHO�IDUNOÕOÕ÷Õ�LIDGH�HWPHNWHGLU�
�P �������

*UXSODU� DUDVÕQGD� VXGD� o|]�Q�UO�N� DoÕVÕQGDQ� DQODPOÕ�
IDUNOÕOÕNODU� ROGX÷X� EXOXQGX� �P �� ������� 6XGD� o|]�Q�UO�N�
RUWDODPD�GH÷HUOHULQH�EDNÕOGÕ÷ÕQGD�HQ�G�ú�N�VXGD�o|]�Q�UO�N�
GH÷HUL�*UXS�&KDULVPD�'6¶\H����������������ȝJ�PP���DLWWLU��
&KDULVPD�'6� JUXEX� LOH� GL÷HU� JUXSODU� DUDVÕQGD� LVWDWLVWLNVHO�
RODUDN� DQODPOÕ� ELU� IDUN� EXOXQPDVÕQD� UD÷PHQ� �P �� �������
&KDULVPD�6$�JUXEX�LOH�DUDVÕQGD�DQODPOÕ�ELU�IDUN�EXOXQPDGÕ��
(Q� \�NVHN� VXGD� o|]�Q�UO�N� GH÷HUL� 50&ø6�6$� JUXEXQD�
���������������ȝJ�PP���DLWWLU�YH�EX�GH÷HU�GL÷HU�JUXSODUD�J|UH�
LVWDWLVWLNVHO� RODUDN� DQODPOÕ� GHUHFHGH� \�NVHNWLU� �P �� �������
50&ø6�'6� JUXEX� 50&ø6�6$� JUXEXQGDQ� VRQUD� HQ� \�NVHN�
VXGD� o|]�Q�UO�N� GH÷HUL� J|VWHUGL� YH� EX� o|]�Q�UO�N� GH÷HUL�
GL÷HU�W�P�JUXSODUGDQ�LVWDWLVWLNVHO�RODUDN�IDUNOÕ�EXOXQGX��P < 
������� *UDGLD�'6�� %XON�6$� YH� %XON�'6� JUXSODUÕ� EHQ]HU�
o|]�Q�UO�N� GH÷HUOHUL� J|VWHUPHVLQH� UD÷PHQ�� &KDULVPD�'6��
50&ø6�6$�YH�50&ø6�'6�JUXSODUÕ�LOH�DUDVÕQGDNL�IDUN�LVWDWLV-
WLNVHO�RODUDN�DQODPOÕ�EXOXQGX��P ��������
&KDULVPD�6$� JUXEX� LOH� *UDGLD�6$�� 50&ø6�'6� YH�
50&ø6�6$� JUXSODUÕ� DUDVÕQGD� DQODPOÕ� ELU� IDUN� EXOXQPDVÕQD�
UD÷PHQ��P ���������GL÷HU�JUXSODU�LOH�DUDVÕQGDNL�IDUN�DQODPOÕ�
EXOXQPDGÕ��P ���������*UDGLD�6$�JUXEX�LOH�&ø6�6$��&KDULV-
PD�'6� YH� &KDULVPD�6$� JUXSODUÕ� DUDVÕQGD� DQODPOÕ� ELU� IDUN�
EXOXQPDVÕQD� UD÷PHQ� �P �� ������� GL÷HU� JUXSODU� DUDVÕQGD�
DQODPOÕ�ELU�IDUN�EXOXQPDGÕ�

<):<1̪5)
%LU� UHVWRUDV\RQXQ� VD÷� NDOÕP� V�UHVLQL� EHOLUOH\HQ� DQD� IDNW|U��
OHUGHQ�ELUL��UHVWRUDV\RQXQ�D÷Õ]�RUWDPÕQGDNL�NLP\DVDO�VWDELOL-
WHVLGLU�� 5HVWRUDV\RQODU� \DSÕOPDVÕQGDQ� LWLEDUHQ� V�UHNOL�
HWNLOHúLP�KDOLQGH�ROGXNODUÕ�D÷Õ]�RUWDPÕQGDQ�YH�EXUDGD�WHPDV�
HWLNOHUL�VÕYÕODUGDQ�HWNLOHQLUOHU�������/DERUDWXYDU�oDOÕúPDODUÕQ-
GD� D÷Õ]� RUWDPÕQÕ� WDNOLW� HWPHN� DPDFÕ\OD� NXOODQÕODQ�PDWHU\DO�
\HOSD]HVL� ROGXNoD� JHQLúWLU�� %X� PDWHU\DOOHULQ� VX� HPLOLPL��
o|]�Q�UO�÷�� YH� \�]H\� S�U�]O�O�÷�� KDNNÕQGD� ELOJL� VDKLEL�
ROPDN�RQODUÕQ�NXOODQÕP�|PU�Q��WDKPLQ�HGHELOPHN�DoÕVÕQGDQ�
|QHPOLGLU��%X�oDOÕúPD�LOH�UH]LQ�LoHULNOL�ED]Õ�UHVWRUDWLI�PDWHU��
\DOOHULQ� oHúLWOL� EHNOHPH� RUWDPÕQGDNL� VX� HPLOLPL�� VXGD�
o|]�Q�UO�N�YH�\�]H\�S�U�]O�O�÷��DUDúWÕUÕOPÕúWÕU��
dHúLWOL� UHVWRUDWLI� PDWHU\DOOHULQ� VX� HPLOLP�� o|]�Q�UO�N� YH�
\�]H\� S�U�]O�O�N� |]HOOLNOHULQLQ� LQFHOHQGL÷L� oDOÕúPDODUGD��
VDNODPD�RUWDPÕ�YH�EHNOHPH�V�UHOHUL�oRN�oHúLWOLOLN�J|VWHUPHN-
WHGLU�� )'$� WDUDIÕQGDQ� JÕGDODUÕ� WDNOLW� HGHELOHFHN� YH� RQODUÕQ�
\HULQH�NXOODQÕODELOHFHN�NLP\DVDOODU�RODUDN��6$��'6��KHSWDQ��
HWDQRO�JLEL�VRO�V\RQODU�EHOLUWLOPLúWLU� ������'6��D÷Õ]� LoLQGHNL�
W�N�U�N�� JLQJLYDO� VÕYÕODU� YH� VX� JLEL� WHPDVWD� ROXQDQ� QHPOL�
RUWDPÕ�WDNOLW�HWPHN�LoLQ�NRQWURO�JUXEX�RODUDN�oR÷X�oDOÕúPDGD�
NXOODQÕOPDNWDGÕU���������
dDOÕúPDPÕ]GD� D÷Õ]GDNL� QHPOL� RUWDPÕ� WDNOLW� HWPHN� LoLQ� '6�
NXOODQÕOPÕúWÕU�����6$�LVH��.RRL�YH�DUN�������YH�'�QGDU�YH�DUN��
����� oDOÕúPDODUÕQD� EHQ]HU� úHNLOGH�� ED]Õ� PH\YH�� VHE]H� YH�
LoHFHNOHUGHNL�DVLGLN�RUWDPÕ�WDNOLW�HGHELOPHVL�DPDFÕ\OD�VDNOD-
PD�RUWDPÕ�RODUDN�NXOODQÕOPÕúWÕU�
/LWHUDW�UGH� NRPSR]LWOHULQ� VX� HPLOLP� YH� o|]�Q�UO�NOHULQL�
DUDúWÕUDQ� oDOÕúPDODUGD� NÕVD� G|QHP� �������� YH� X]XQ� G|QHP�
��������oDOÕúPDODU�\DSÕOPÕúWÕU��5HVWRUDWLI�PDWHU\DOOHULQ�\�]H\�
S�U�]O�O�÷�Q��LQFHOH\HQ�oDOÕúPDODUGD���J�Q����J�Q�����J�Q�
JLEL� NÕVD� G|QHP� GH÷LúLPOHUL� LQFHOHQPLúWLU� ��������� %L]LP�
oDOÕúPDPÕ]GD�5DKLP�YH�DUN�¶QÕQ������\DSWÕ÷Õ�DVLW�LKWLYD�HGHQ�

LoHFHNOHUGH� EHNOHWLOHQ� NRPSR]LWOHULQ� VX� HPLOLP� GH÷HUOHULQL�
LQFHOHGLNOHUL�oDOÕúPDODUÕQD�EHQ]HU�úHNLOGH�|UQHNOHULQ�EHNOHPH�
V�UHVL����J�Q�RODUDN�EHOLUOHQPLúWLU�
,62������������VX�HPLOLP�YH�o|]�Q�UO�N�EHOLUOHQPHVL�DPDFÕ\OD�
NXOODQÕODQ�J�YHQLOLU� VWDQGDUWODUGDQ�ELULVLGLU��%X�VWDQGDUGD�J|UH��
PDWHU\DOOHULQ� VX� HPLOLP� VHYL\HOHULQLQ� ��� ȝJ�PP�¶H� HúLW� YH\D�
GDKD�D]��o|]�Q�UO�÷�Q�LVH�����ȝJ�PP�¶H�HúLW�YH\D�GDKD�D]�ROPDVÕ�
JHUHNWL÷L� EHOLUWLOPLúWLU�� %L]LP� oDOÕúPDPÕ]GD� NXOODQGÕ÷ÕPÕ]�
|UQHNOHULQ����J�QO�N�EHNOHPH�V�UHVL�VRQXQGD�VX�HPLOLPL�GH÷HU-
OHUL�� 50&ø6�6$� YH� 50&ø6�'6� JUXEX� KDULo�� W�P� NRPSR]LW�
JUXSODUÕ� LoLQ� ,62� NULWHUOHULQGH� ELOGLULOHQ� GH÷HUOHUGHQ� ROGXNoD�
G�ú�N�EXOXQPXúWXU��d|]�Q�UO�N�GH÷HUOHUL� LVH��6$¶GD�EHNOHWLOHQ�
UH]LQ�PRGLIL\H�FDP�L\RQRPHU�JUXEX�KDULo�GL÷HU� W�P�JUXSODUGD�
,62�NULWHUOHULQGH�EHOLUWLOHQ�PDNVLPXP�����ȝJ�PP��GH÷HULQH�J|UH�
ROGXNoD�G�ú�N�EXOXQPXúWXU��
.RPSR]LW�UH]LQOHULQ�VX�HPLOLPL�YH�o|]�Q�UO�÷��oHúLWOL�IDNW|UOHUH�
ED÷OÕGÕU��%XQODUÕQ�EDúÕQGD�UH]LQ�PDWULNVLQ�W�U��YH�PLNWDUÕ��GROGX-
UXFXODUÕQ�WLSL��GROGXUXFXODUÕQ�E�\�NO�NOHUL�YH�RUDQODUÕ�JHOPHNWH-
GLU��$\UÕFD�� UHDNVL\RQD� JLUPHPLú� PRQRPHU� YDUOÕ÷Õ� YH� PLNWDUÕ��
SROLPHUL]DV\RQ� \|QWHPL� JLEL� IDNW|UOHU� GH� VX� HPLOLPL� YH�
o|]�Q�UO�÷��HWNLOHPHNWHGLU�������
<DS� YH� DUN�� ����� UH]LQ�PRGLIL\H� FDP� L\RQRPHU� VLPDQÕQ� VX�
HPLOLPL�YH�o|]�Q�UO�N�RUDQODUÕQÕQ��NRPSR]LW�UH]LQ�PDWHU\DOOHUH�
NÕ\DVOD� EHOLUJLQ� RUDQGD� \�NVHN� ROGX÷XQX� ELOGLUPLúOHUGLU�� %D]Õ�
FDP� L\RQRPHU�VLPDQODUÕQ� LoHULVLQGH�EXOXQDQ�+(0$¶QÕQ�J�oO��
KLGURILOLN�|]HOOL÷H�VDKLS�ROPDVÕQGDQ�GROD\Õ��+(0$�LoHUHQ�FDP�
L\RQRPHU� VLPDQODUÕQ� \�NVHN� VX� HPLOLPLQH� VDKLS� ROGX÷X� ELOGL��
ULOPLúWLU�������dDOÕúPDPÕ]GD�NXOODQÕODQ�5,9$�UH]LQ�PRGLIL\H�FDP�
L\RQRPHU� VLPDQÕQ� W�P� EHNOHPH� VRO�V\RQODUÕQGD� HQ� ID]OD� VX�
HPLOLPL�J|VWHUHQ�PDWHU\DO�ROPDVÕ�\DSÕVÕQGDNL�+(0$�LoHUL÷LQH�
DWIHGLOHELOLU��
$\UÕFD��oDOÕúPDPÕ]GD��6$¶GD�EHNOHWLOHQ�50&ø6�|UQHNOHULQLQ�VX�
HPLOLPL�� GLVWLOH� VXGD� EHNOHWLOHQ� |UQHNOHUGHQ� DQODPOÕ� GHUHFHGH�
GDKD�\�NVHN�EXOXQPXúWXU��%X�GXUXP�� DVLGLN�RUWDPÕQ�PDWHU\DO�
\�]H\LQGH�GDKD�E�\�N�DúÕQGÕUÕFÕ�HWNL\H�VDKLS�ROPDVÕ���������YH�
DVLGH�PDUX]�NDODQ�PDWHU\DOLQ��VX�PROHN�OOHULQLQ�SROLPHU�D÷ÕQD�
JLUPHVL�LoLQ�GDKD�D]�HQJHO�ROXúWXUDUDN�VX�HPLOLPLQL�DUWÕUPDVÕQGDQ�
�����ND\QDNOÕ�RODELOHFH÷L�G�ú�Q�OHELOLU��%X�ED÷ODPGD�|UQHNOHULQ�
IDUNOÕ�VRO�V\RQODUD��'6�YH�6$��PDUX]�NDOPDVÕ�VRQXFXQGD�\�]H\�
S�U�]O�O�N�GH÷LúLPL��VX�HPLOLPL�YH�o|]�Q�UO�N�G�]H\OHUL�DoÕVÕQ-
GDQ� KHUKDQJL� ELU� IDUN� ROXúPD\DFD÷Õ� \|Q�QGHNL� LNLQFL� VÕIÕU�
KLSRWH]LPL]� NÕVPHQ� UHGGHGLOPLúWLU�� 6X� HPLOLPL� UHDNVL\RQD�
JLUPHPLú� PRQRPHUOHULQ� YH� GROGXUXFX� SDUWLN�OOHULQ� \DSÕGDQ�
X]DNODúPDVÕQD� QHGHQ� ROXU� �����2UJDQLN� \DSÕGDQ�PRQRPHUOHULQ�
X]DNODúPDVÕQGD�PRQRPHULQ�PROHN�OHU� ER\XWX� HWNLOLGLU��.�o�N�
PROHN�OHULQ� PRELOLWHOHUL� GDKD� ID]ODGÕU� YH� EX� \�]GHQ� E�\�N�
PROHN�OOHUH� J|UH� GDKD�KÕ]OÕ� o|]�Q�UOHU��'�ú�N� D÷ÕUOÕNOÕ�PRQR-
PHUOHU�� \�NVHN� D÷ÕUOÕNOÕ� RODQODUD� J|UH� GDKD� E�\�N�PLNWDUODUGD�
D\UÕúDELOLU� ������ 7(*'0$� \�NVHN� PRELOLWH� J|VWHUHQ� N�o�N�
D÷ÕUOÕNOÕ� ELU� PROHN�OG�U� YH� %LV�*0$� JLEL� E�\�N� PROHN�OOHUH�
J|UH� GDKD� oDEXN� D\UÕúÕUODU� ������ dDOÕúPDPÕ]GD� KDQJL� RUWDP�
ROGX÷XQD� EDNÕOPDNVÕ]ÕQ� &KDULVPD� NRPSR]LW� JUXEXQXQ�
o|]�Q�UO�÷�Q�Q� )LOWHN� %XON� ILOO� YH� *UDGLD� LQGLUHNW� NRPSR]LW�
JUXSODUÕQGDQ� G�ú�N� ROPDVÕQÕQ� VHEHEL�� PRQRPHU� \DSÕVÕQÕQ�
%LV�*0$�LoHUPHVL�YH�GROGXUXFX�SDUWLN�OOHULQLQ�ER\XWXQXQ�GL÷HU�
NRPSR]LWOHUGHQ�E�\�N�ROPDVÕQD�ED÷ODQDELOLU�
(LVHQEXUJHU� YH� DUN�� ����� DVLW� o|]HOWLVLQLQ� S+
ÕQGDNL� D]DOPDQÕQ�
FDP� L\RQRPHU� VLPDQÕQ� o|]�Q�UO�÷�Q��DUWWÕUGÕ÷ÕQÕ�J|VWHUPLúWLU��

$\UÕFD��DVLW�o|]HOWLVLQGHNL�+��L\RQ�NRQVDQWUDV\RQXQXQ�VLPDQÕQ�
HUR]\RQXQGD�LWLFL�J�o�ROGX÷XQX�LGGLD�HWPLúOHUGLU��dDOÕúPDPÕ]GD�
6$� LoHULVLQGH� EHNOHWLOHQ� UH]LQ� PRGLIL\H� FDP� L\RQRPHU� VLPDQ�
|UQHNOHULQLQ� o|]�Q�UO�N� GH÷HUL�� '6¶GD� EHNOHWLOHQ� |UQHNOHUGHQ�
|QHPOL� |Oo�GH� GDKD� \�NVHN� EXOXQPXúWXU�� 6$¶GD�� '6¶\H� J|UH�
GDKD� \�NVHN� o|]�Q�UO�N� J|U�OPHVLQLQ� VHEHEL�� \DSÕVÕQGDNL� +��
L\RQODUÕQÕQ� FDP� L\RQRPHU� PDWULVLQH� GLI�]H� RODUDN� PDWULVWHNL�
PHWDO�NDW\RQODUÕQÕQ�\HULQL�DODUDN�RQODUÕQ�\�]H\GHQ�VDOÕQPDVÕQD�
QHGHQ�ROPDVÕ�G�ú�Q�OHELOLU��������0HYFXW�oDOÕúPDQÕQ�EXOJXODUÕQ-
GD�5,9$� UH]LQ�PRGLIL\H� FDP� L\RQRPHU� VLPDQÕQ� W�P� EHNOHPH�
VRO�V\RQODUÕQGD� HQ� ID]OD� o|]�Q�UO�N� J|VWHUHQ�PDWHU\DO� ROGX÷X�
VRQXFXQD�XODúÕOPÕúWÕU��'L÷HU�W�P�JUXSODUGD�o|]�Q�UO�÷�Q�QHJDWLI�
GH÷HUOHU� J|VWHUPHVL� PDWHU\DOOHULQ� GHKLGUDWDV\RQODUÕQÕ� WDPDP-
ODPDGÕ÷Õ�G�ú�Q�OHUHN��o|]�QPHQLQ�PH\GDQD�JHOPHGL÷LQL�GH÷LO��
G�ú�N� o|]�Q�UO�N� J|VWHUGLNOHUL� DQODPÕQD� JHOHELOLU�� /LWHUDW�UGH�
QHJDWLI�o|]�Q�UO�N�GH÷HUOHULQLQ��GROGXUXFXODUÕQ�KLGUROL]L�VRQXFX�
ROXúDQ�PHWDO�KLGURNVLWOHU�VHEHEL\OH�ROXúDELOHFH÷L�������HPLOHQ�VX�
PROHN�OOHULQLQ� SROLPHU� ]LQFLUOHULQLQ� SRODU� JUXSODUÕQD� KLGURMHQ�
ED÷Õ� LOH� ED÷ODQÕS� WDPDPHQ� X]DNODúWÕUÕODPDPDVÕ� QHGHQL\OH�
RODELOHFH÷L� �������� YH\D� VX� DOÕPÕQÕQ� o|]�Q�UO�NOHULQGHQ� GDKD�
ID]OD�ROGX÷XQX�J|VWHUHELOHFH÷L�ELOGLULOPLúWLU���������
<�]H\�S�U�]O�O�÷��UHVWRUDV\RQODUÕ�GHQWDO�SODN�ELULNLPLQH��GLú�HWL�
LUULWDV\RQXQD��N|W��HVWHWLN�YH�SURJQR]D�NDUúÕ�GDKD�GX\DUOÕ�KDOH�
JHWLULU�������<�]H\�S�U�]O�O�÷�Q��GH÷HUOHQGLUPHN�LoLQ�PHNDQLN�
YH�OD]HU�SURILORPHWUHVL��WDUDPDOÕ�HOHNWURQ�PLNURVNREX��6(0��YH�
DWRPLN�NXYYHW�PLNURVNREX��$)0��JLEL�oHúLWOL�\|QWHPOHU�NXOODQÕO-
PDNWDGÕU��%XQODU� DUDVÕQGD� HQ� \D\JÕQ� RODUDN� NXOODQÕODQ� \|QWHP�
\�]H\LQ�LNL�ER\XWOX�J|U�QW�V�Q��YHUHQ�PHNDQLN�SURILORPHWUH�LOH�
\�]H\�S�U�]O�O�÷�Q�Q�|Oo�OPHVLGLU�
%ROOHQ�YH�DUN�������EDNWHUL�WXWXOXPX�LoLQ�HúLN�\�]H\�S�U�]O�O�÷��
5D�GH÷HULQLQ�����ȝP�DOWÕQGD�ROPDVÕ� JHUHNWL÷LQL� ELOGLUPLúOHUGLU��
'DKD�\�NVHN�ELU�5D�GH÷HUL��SODN�ELULNLPLQGH�DUWÕúD�VHEHS�RODUDN�
KHP�o�U�N�KHP�GH�SHULRGRQWDO�LQIODPDV\RQ�ULVNLQL�DUWWÕUDFDNWÕU�
������dDOÕúPDPÕ]GD�50&ø6�JUXSODUÕ�KDULo�NRPSR]LW�JUXSODUÕQGD��
S�U�]O�O�N�GH÷HULQGHNL�DUWÕú�EX�GH÷HUOHULQ�DOWÕQGD�EXOXQPXúWXU��
$\UÕFD��oDOÕúPDPÕ]GD�WHVW�HGLOHQ�W�P�PDWHU\DOOHU�KHU���EHNOHPH�
VRO�V\RQXQGD� S�U�]O�O�N� DUWÕúÕ� J|VWHUPLúWLU� DQFDN� 50&ø6�
JUXSODUÕ�GÕúÕQGDNL�NRPSR]LW�JUXSODUÕQGD�EX�GH÷HUOHU��LVWDWLVWLNVHO�
RODUDN� DQODPOÕ� ELU� IDUNOÕOÕN� J|VWHUPHPLúWLU�� 50&ø6� JUXEXQXQ�
W�P�VRO�V\RQODUGD�S�U�]O�O�N�GH÷HULQGHNL�GH÷LúLPLQ�NRPSR]LW�
JUXSODUÕQGDQ�GDKD�\�NVHN�ROPDVÕQÕQ�VHEHEL��UH]LQ�PRGLIL\H�FDP�
L\RQRPHU�VLPDQÕQ� WR]� LoHUL÷LQGH�EXOXQDQ� UHDNVL\RQD�JLUPHPLú�
VHUW� IORUR�DO�PLQR� VLOLNDW� FDP� SDUWLN�OOHULQLQ� \�]H\GHQ� oÕNÕQWÕ�
\DSDUDN� GDKD� S�U�]O�� ELU� \�]H\� ����� J|VWHUPHVLQGHQ� ND\QDNOÕ�
ROGX÷X� G�ú�Q�OHELOLU�� (OGH� HGLOHQ� VRQXoODUD� J|UH�� PDWHU\DO�
W�U�Q�Q��\�]H\�S�U�]O�O�N�GH÷LúLPL��VX�HPLOLPL�YH�o|]�Q�UO�N�
G�]H\OHUL� �]HULQGH� IDUN� \DUDWPD\DFD÷Õ� úHNOLQGHNL� ELULQFL� VÕIÕU�
KLSRWH]LPL]� UHGGHGLOPLúWLU�� /LWDUHW�UGH�� FDP� L\RQRPHU� ED]OÕ�
PDWHU\DOOHULQ�DVLGLN�VRO�V\RQODUGD�\�]H\�ND\EÕQD�X÷UDGÕ÷Õ�������
D\UÕFD��FDP�L\RQRPHU�HVDVOÕ�PDO]HPHOHULQ�DVLGLN�VÕYÕODUÕ�DEVRUEH�
HGHELOGLNOHUL� YH� EXQXQ� GD� PDWHU\DOLQ� \�]H\LQGH� ER]XOPD\D�
QHGHQ� ROGX÷X� ELOGLULOPLúWLU� ������ dDOÕúPDPÕ]GD� 50&ø6�6$�
JUXEXQGDNL� S�U�]O�O�N� GH÷LúLPLQLQ� 50&ø6�'6� JUXEXQGDQ�
DQODPOÕ�RODUDN�GDKD�ID]OD�ROPDVÕQÕ�LoHUL÷LQGHNL�IORUR�DO�PLQR�VL-
OLNDW�FDP�SDUoDFÕNODUÕQÕQ��6$�JLEL�DVLWOHUH�NDUúÕ�GX\DUOÕ�ROPDVÕQ-
GDQ�ND\QDNODQDELOHFH÷LQL�V|\OH\HELOLUL]������
0HYFXW�oDOÕúPDGD�50&ø6¶LQ�DNVLQH�NRPSR]LW�|UQHNOHU�DUDVÕQGD�
S�U�]O�O�N�GH÷LúLPLQGH�DQODPOÕ�ELU�IDUN�ROPDPDVÕQÕQ�VHEHSOHUL�

úXQODU�RODELOLU��6$�]D\ÕI�ELU�RUJDQLN�DVLW�ROGX÷X�LoLQ��SROLPHUL]H�
ROPXú�NRPSR]LWOHUGHNL�ED÷ODUD�]DUDU�YHUHFHN�NDGDU�J�oO��DVLGLW-
H\H� VDKLS� GH÷LOGLU� ������ $\UÕFD�� oDOÕúPDPÕ]GD� NXOODQGÕ÷ÕPÕ]�
NRPSR]LWOHU� \�NVHN� GROGXUXFX� LoHUL÷LQH� VDKLS� ROGX÷X� LoLQ� DVLW�
HWNLOHULQH� NDUúÕ� GDKD� \�NVHN� GLUHQo� J|VWHUHELOLUOHU�� %LOJLOL� YH�
DUN�¶QÕQ� ����� \DSPÕú� ROGX÷X� �� IDUNOÕ� UHVWRUDWLI�PDWHU\DOLQ� D÷Õ]�
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ABSTRACT
Objectives: 
7KLV�VWXG\�ZDV�DLPHG�WR�HYDOXDWH�WKH�ZDWHU�VRUSWLRQ��VROXELOL-
W\�DQG�VXUIDFH�URXJKQHVV�RI�WKH�GLIIHUHQW�UHVLQ�EDVHG�UHVWRU-
DWLYH�PDWHULDOV�

Materials and Methods: 
)LOWHN� %XON� )LOO� 3RVWHULRU�� &KDULVPD� 6PDUW�� *UDGLD� 3OXV�
,QGLUHFW� DQG� 5,9$� UHVLQ�PRGLILHG� JODVV� LRQRPHU� �50&,6��
ZHUH�XVHG�LQ�WKH�VWXG\��(LJKW\�VDPSOHV�RI���PP�GLDPHWHU�DQG�
��PP� WKLFNQHVV�ZHUH� SUHSDUHG� �n  � �����7R� GHWHUPLQH� WKH�
VROXELOLW\�DQG�ZDWHU�VRUSWLRQ�YDOXHV��WKH�LQLWLDO�ZHLJKWV�RI�WKH�
VDPSOHV� ZHUH� QRWHG� XVLQJ� D� SUHFLVLRQ� EDODQFH� �0���� 7KH�
LQLWLDO�VXUIDFH�URXJKQHVV�RI�DOO�VDPSOHV�ZDV�PHDVXUHG�ZLWK�D�
SURILORPHWHU�� 7KH� VDPSOHV� ZHUH� LPPHUVHG� LQ� �� GLIIHUHQW�
VROXWLRQV�>GLVWLOOHG�ZDWHU��':���FLWULF�DFLG��&$�@�IRU����GD\V��
WKHQ� WKH� ZHLJKWV� RI� WKH� VDPSOHV� ZHUH� QRWHG� DJDLQ� �0����
6HFRQG� VXUIDFH� URXJKQHVV� YDOXHV� ZHUH� GHWHUPLQHG� ZLWK� D�
SURILORPHWHU��:KHQ�WKH�VDPSOHV�ZHUH�NHSW�LQ�WKH�GHVLFFDWRU�
DQG�WKH�ZHLJKW�ZDV�IL[HG�� WKH�YDOXHV�ZHUH�UHFRUGHG�DV�0���
6ROXELOLW\�DQG�ZDWHU�VRUSWLRQ�OHYHOV�ZHUH�FDOFXODWHG�DFFRUG-
LQJ� WR� ,62� ���������� VWDQGDUGV�� 'DWD� ZHUH� VWDWLVWLFDOO\�
DQDO\]HG� E\� RQH�ZD\� $129$� DQG� 7XNH\� +6'� PXOWLSOH�
FRPSDULVRQV��P  �������

Results: 
:KHQ� WKH� VXUIDFH� URXJKQHVV� FKDQJHV� DQG�ZDWHU� DEVRUSWLRQ�
YDOXHV� ZHUH� FRPSDUHG�� 50&,6� JURXSV� VKRZHG� KLJKHU�
VXUIDFH�URXJKQHVV�DQG�ZDWHU�DEVRUSWLRQ�YDOXHV�WKDQ�FRPSRV-
LWH�JURXSV��P ���������,W�ZDV�IRXQG�WKDW�WKHUH�ZHUH�VLJQLILFDQW�
GLIIHUHQFHV�EHWZHHQ�WKH�JURXSV�LQ�WHUPV�RI�ZDWHU�VROXELOLW\�
�P �� ������� 50&,6�6$� JURXS� VKRZHG� WKH� KLJKHVW� ZDWHU�
VROXELOLW\�YDOXH�DQG�WKLV�YDOXH�ZDV�VWDWLVWLFDOO\�GLIIHUHQW�IURP�
DOO�RWKHU�JURXSV�

Conclusion: 
,Q� RXU� VWXG\�� WKH� LPPHUVLRQ� VROXWLRQ� FDXVHG� D� VLJQLILFDQW�
LQFUHDVH�LQ�VXUIDFH�URXJKQHVV��ZDWHU�DEVRUSWLRQ�DQG�VROXELOLW\�
RQO\� LQ� WKH� JODVV� LRQRPHU� FHPHQW� JURXS� DPRQJ� WKH� WHVWHG�
JURXSV��7KH�KLJKHVW�ZDWHU�DEVRUSWLRQ��VROXELOLW\�DQG�VXUIDFH�
URXJKQHVV� FKDQJHV�ZDV� REVHUYHG� LQ� WKH�50&,6�6$�JURXS��
7KH�LPPHUVLRQ�VROXWLRQ�GLG�QRW�PDNH�DQ\�GLIIHUHQFH�EHWZHHQ�
WKH�FRPSRVLWH�UHVLQ�JURXSV�LQ�WHUPV�RI�ZDWHU�DEVRUSWLRQ�DQG�
VXUIDFH� URXJKQHVV� FKDQJH��7KH� LPPHUVLRQ� VROXWLRQ� GLG� QRW�
FDXVH�D�VLJQLILFDQW�GLIIHUHQFH�LQ�WKH�VROXELOLW\�RI�WKH�FRPSRV-
LWHV�EHWZHHQ�WKH�FRPSRVLWH�JURXSV�

Key Words: 
:DWHU� VROXELOLW\�� 6RUSWLRQ�� 6XUIDFH� URXJKQHVV�� &LWULF� DFLG��
&RPSRVLWH�UHVLQ��*ODVV�LRQRPHU�FHPHQW�

/ʈ:ʈ̪
d�U�N� OH]\RQODUÕQÕQ� NRQVHUYDWLI� WHGDYLVLQGH� FDP� L\RQRPHU�
VLPDQODU�YH�UH]LQ� LoHULNOL�NRPSR]LW� UH]LQOHU�ROGXNoD�\D\JÕQ�
ELU� úHNLOGH� NXOODQÕOPDNWDGÕU�� g]HOOLNOH� NRPSR]LW� UH]LQOHU�
�VW�Q�HVWHWLN�|]HOOLNOHUH�VDKLS�ROPDODUÕQGDQ�GROD\Õ�UHVWRUDWLI�
GLú�KHNLPOL÷LQGH�oRN�JHQLú�ELU�NXOODQÕP�DODQÕQD�VDKLSWLU������
øQGLUHNW� UHVWRUDV\RQODUGDQ� GLUHNW� X\JXODPDODUD�� DQWHULRU�
E|OJHGHQ�SRVWHULRU�E|OJH\H�NDGDU�ELUoRN�\HUGH�NXOODQÕOPDN-
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(63(��6HHIHOG��$OPDQ\D���ELU�PLNURKLEULW�NRPSR]LW��&KDULV-
PD�6PDUW��.XO]HU��+DQDX��$OPDQ\D���ELU�QDQRKLEULW�LQGLUHNW�
NRPSR]LW� �*UDGLD70� 3OXV� LQGLUHNW� NRPSR]LW�� *&� &R���
7RN\R�� -DSRQ\D��YH�ELU� ÕúÕNOD� VHUWOHúHQ� UH]LQ�PRGLIL\H� FDP�
L\RQRPHU�VLPDQ��5,9$�UH]LQ�PRGLIL\H�FDP�L\RQRPHU��6',��
9LFWRULD��$YXVWUDO\D��ROPDN��]HUH�WRSODP���IDUNOÕ�UH]LQ�LoHULN-
OL�UHVWRUDWLI�PDWHU\DO�VHoLOGL��+HU�PDWHU\DOGHQ����DGHW�ROPDN�
�]HUH� WRSODPGD� ��� DGHW� |UQHN� KD]ÕUODQGÕ�� dDOÕúPDGD�
NXOODQÕODQ�PDWHU\DOOHULQ�DoÕNODPDODUÕQD�YH��UHWLFL�ELOJLOHULQH�
\HU�YHULOGL��7DEOR�����

Tablo 1. dDOÕúPDGD�NXOODQÕODQ�PDO]HPHOHU�YH�|]HOOLNOHUL

%LV�*0$�� %LVIHQRO�$� GLJOLVLGLO� GLPHWDNULODW�� $8'0$�� $URPDWLN� �UHWDQ�
GLPHWDNULODW�� 7(*'0$�� 7ULHWLOHQ� JOLNRO� GLPHWDNULODW�� 8'0$�� hUHWDQ�
GLPHWDNULODW�� %LV�(0$�� (WRNVLODWHG� ELVIHQRO�$�GLPHWDNULODW�� +(0$��
+LGURNVLHWLO�PHWDNULODW

dDOÕúPDGD�|UQHNOHULQ�KD]ÕUODQPDVÕ� LoLQ���PP�oDSÕQGD�YH���
PP�NDOÕQOÕ÷ÕQGD�WHIORQ�NDOÕS�NXOODQÕOGÕ��gUQHNOHUL�KD]ÕUODPDN�
LoLQ�ELU�FDP�ODPHO��]HULQH�úHIIDI�EDQW�\HUOHúWLULOGL�YH�EXQXQ�
�]HULQH� NRQXODQ� WHIORQ� NDOÕED� EXON� ILOO� NRPSR]LW� UH]LQ�� ELU�
VSDW�O�LOH�WHN�WDEDNDGD��&KDULVPD�6PDUW��QLYHUVDO�NRPSR]LW���
*UDGLD70� 3OXV� øQGLUHNW� .RPSR]LW�� 5,9$� ÕúÕNOD� VHUWHOHúHQ�
UH]LQ�PRGLIL\H�FDP�L\RQRPHU�LVH��UHWLFL�ILUPD�WDOLPDWODUÕQD�
X\JXQ�RODUDN���PP¶OLN�WDEDNDODU�KDOLQGH�\HUOHúWLULOGL��
'DKD�VRQUD�|UQHNOHULQ��VW�\�]H\L� WHNUDU� úHIIDI�EDQW�YH�FDP�
ODPHO� LOH� NDSDWÕOGÕ�� &DP� ODPHO� NDOGÕUÕODUDN� NDOÕSWDQ� WDúDQ�
ID]ODOÕNODU� D÷Õ]� VSDW�O�� LOH� X]DNODúWÕUÕOGÕ�� $UGÕQGDQ� NDOÕS�
LoHULVLQGHNL� |UQHNOHU� �VW� NÕVÕPGDQ� ELU� /('� ÕúÕN� FLKD]Õ� LOH�
�9DOR��8OWUDGHQW��6RXWK�-RUGDQ��87��$%'��SROLPHUL]H�HGLOGL��
,úÕN� FLKD]Õ� |UQHNOHUH� GLN� ELU� úHNLOGH� YH� HQ� NÕVD�PHVDIHGHQ�
WXWXOPXúWXU�� øQGLUHNW� ELU� NRPSR]LW� UH]LQ� PDWHU\DOL� RODQ�
*UDGLD� LOH�KD]ÕUODQDQ�NRPSR]LW�|UQHNOHU�ELU�SROLPHUL]DV\RQ�
FLKD]ÕQGD��/DEROLJKW�'82��*&�(XURSH����GN�LODYH�ELU�SROLP-
HUL]DV\RQD�WDEL�WXWXOGX��%LWLP�YH�FLOD�SURVHG�UOHUL�|UQHNOHULQ�
ÕúÕN�X\JXODQDQ�\�]H\OHULQH�G�ú�N�GHYLUOL�ELU�PLNURPRWRU�LOH�

6RI�/H[� 'LVN� ��0� (63(�� 6W�� 3DXO�� 01�� $%'�� FLOD� VHWL�
NXOODQÕODUDN� \DSÕOGÕ�� 7�P� |UQHNOHU� ��� VQ� ER\XQFD� KDILI� HO�
EDVÕQFÕ\OD�NXUX�RODUDN�VÕUDVÕ\OD�NDOÕQ��RUWD��LQFH�YH�V�SHU�LQFH�
DO�PLQ\XP�RNVLW�HPGLULOPLú�GLVNOHUOH�FLODODQGÕ��+HU�ELU�FLOD�
GLVNL� DúDPDVÕQGDQ� VRQUD�� �]HULQGHNL� DUWÕNODUÕQ� JLGHULOPHVL�
LoLQ� |UQHNOHU�� ��� VQ� ER\XQFD� VX\OD� L\LFH� GXUXODQGÕ� YH� �� VQ�
KDYD� LOH� NXUXWXOGX�� +HU� FLOD� GLVNLQGHQ� VRQUD� D\QÕ� LúOHPOHU�
X\JXODQGÕ��+HU�|UQHN�LoLQ�\HQL�ELU�FLOD�GLVNL�NXOODQÕOGÕ��.RP-
SR]LW� UH]LQ� |UQHNOHULQ� DOW� \�]H\OHULQH� KHUKDQJL� ELU� LúOHP�
X\JXODQPDGÕ�� gUQHNOHU� QXPDUDODQGÕUÕODUDN� NDUÕúPD\DFDN�
úHNLOGH� ��� VD� ER\XQFD� EHNOHWLOPHN� �]HUH� VLOLND� MHO� LoHUHQ�
GHVLNDW|UH�\HUOHúWLULOGL�
+D]ÕUODQDQ� GHQH\� |UQHNOHUL� GHVLNDW|U� LoHULVLQGH� ��� VD� ER��
\XQFD�EHNOHWLOGLNWHQ�VRQUD�NXUX�D÷ÕUOÕNODUÕ��������JU�KDVVDVL-
\HWLQGHNL�WHUD]L��2KDXV�SLRQHHU��0HUFN��.X]H\�$PHULND��LOH�
|Oo�OG���,62����������������VWDQGDUWODUÕQD�J|UH�QXPXQHGHNL�
D÷ÕUOÕN� ND\EÕ� ��� VD¶OLN� SHUL\RW� LoLQGH�����PJ¶GDQ� D]� LVH� EX�
QLKDL� D÷ÕUOÕN�RODUDN� LIDGH� HGLOGL��$÷ÕUOÕ÷ÕQ�����PJ¶GDQ�GDKD�
ID]OD� GH÷LúPHGL÷L� J|U�OHQH� NDGDU� |Oo�POHU� WHNUDUODQGÕ��
$÷ÕUOÕN�VDELWOHQGL÷LQGH�EDúODQJÕo�D÷ÕUOÕNODUÕ�PLNURJUDP��ȝJ��
FLQVLQGHQ� 0�� RODUDN� ND\GHGLOGL�� 6DELW� D÷ÕUOÕ÷D� JHOHQ�
|UQHNOHULQ� oDSODUÕ� NXPSDV� \DUGÕPÕ\OD� |Oo�OG��� 'DKD� VRQUD�
RUWDODPD� oDSODUÕ� KHVDSODQGÕ�� +HU� ELU� |UQH÷LQ� D\QÕ� úHNLOGH�
NDOÕQOÕNODUÕ�|Oo�OHUHN�RUWDODPDODUÕ�KHVDSODQGÕ��2UWDODPD�oDS�
NXOODQÕODUDN�KHU�ELU�|UQH÷LQ�DODQÕ�PP2�FLQVLQGHQ�YH�RUWDODPD�
NDOÕQOÕNODUÕ�NXOODQÕODUDN�KHU�ELU�|UQH÷LQ�PP��FLQVLQGHQ�KDFPL�
KHVDSODQGÕ�
+DFLP� KHVDSODQGÕNWDQ� VRQUD� KHU� ELU� |UQH÷LQ� \�]H\�
S�U�]O�O�÷�� \�]H\� \DSÕVÕQÕ� �� ER\XWOX� RODUDN� |OoHELOHQ� ELU�
SURILORPHWUH�FLKD]Õ��6XUIHVW�6-������0LWXWR\R��7RN\R��-DSRQ-
\D�� NXOODQÕODUDN� |Oo�OG�� YH� S�U�]O�O�N� GH÷HUOHUL� KHU� |UQHN�
LoLQ��5D��ȝP�RODUDN�ND\GHGLOGL��gOo�P�QXPXQH��]HULQGHNL���
PP¶OLN�ELU�DUDOÕNWD��KHU�|UQH÷LQ�RUWD�KDW�oDS�X]XQOX÷X�ER\XQ-
FD�WRSODP���IDUNOÕ�E|OJHGHQ�\DSÕOGÕ�YH�HOGH�HGLOHQ�GH÷HUOHULQ�
DULWPHWLN�RUWDODPDVÕ�DOÕQGÕ��%X�LON�|Oo�OHQ�S�U�]O�O�N�GH÷HUL�
5D��RODUDN�ND\GHGLOGL�

;)�i�bMT\Q[QVQV�0IbÜZTIVUI[Ü
dDOÕúPDPÕ]GD� 6$� LKWLYD� HGHQ� LoHFHNOHUL� WDNOLW� HWPHN� LoLQ�
��¶OLN� �S+� ����� 6$� o|]HOWLVL� NXOODQÕOGÕ�� +DVVDV� WHUD]LGH�
�2KDXV�SLRQHHU�����JU�6$�WDUWÕOÕS��]HULQH���OW�NDGDU�'6�LODYH�
HGLOHUHN���¶OLN�6$�o|]HOWLVL� HOGH� HGLOGL��d|]HOWLQLQ�S+¶VÕQÕ�
EHOLUOHPHGHQ� |QFH� S+�PHWUHQLQ� �øQRODE� S+�PHWHU� OHYHO� ���
:7:��:HLOKHLP��$OPDQ\D��S+¶VÕ������YH�����RODQ�WDPSRQ-
ODUOD�NDOLEUH�HGLOGL��+D]ÕUODQDQ�o|]HOWLQLQ�LON�S+�GH÷HUL������
RODUDN�|Oo�OG���dDOÕúPDGD�NXOODQÕODFDN�RODQ�o|]HOWLQLQ�S+¶VÕ�
���¶\H�D\DUODPDN�LoLQ�JHUHNWL÷L�NDGDU��0�VRG\XP�KLGURNVLW�
LODYH� HGLOGL�� gUQHNOHU� EDúODQJÕo� D÷ÕUOÕNODUÕ�� KDFLPOHUL� YH�
EDúODQJÕo� \�]H\� S�U�]O�O�N� |Oo�POHUL� \DSÕOGÕNWDQ� VRQUD� ���
J�Q� ER\XQFD� �� IDUNOÕ� EHNOHPH� RUWDPÕQGD� �'6� YH� 6$��
EHNOHWLOPHN� �]HUH� �� DOW� JUXED� D\UÕOGÕ� �n  � ����� � dDOÕúPD�
JUXSODUÕ�7DEOR��¶GH�\HU�DOPDNWDGÕU�

Tablo 2.�dDOÕúPDGD�NXOODQÕODQ�PDWHU\DOOHU�YH�oDOÕúPD�JUXSODUÕ

$UGÕQGDQ� |UQHNOHU� LoHULVLQGH� '6� YH\D� 6$� VRO�V\RQODUÕQÕQ�
EXOXQGX÷X� FDP� DPEHU� úLúHOHUH� NR\XODUDN� ��� J�Q� ER\XQFD�
GHVLNDW|UGH� EHNOHWLOGL�� 6RO�V\RQODU� EX� V�UH� ]DUIÕQGD� �� NH]�
WD]HOHQGL���+HU�|UQHN�LoLQ���P/�VRO�V\RQ�NXOODQÕOGÕ�����J�Q�
EHNOHWPHGHQ�VRQUD�|UQHNOHU�VRO�V\RQODUGDQ�oÕNDUÕOGÕ�YH�Nk÷ÕW�
KDYOX�LOH�NXUXWXOGX��gUQHNOHU�VXGDQ�oÕNDUÕOGÕNWDQ���GN�VRQUD��
D÷ÕUOÕNODUÕ� KDVVDV� WHUD]LGH� WHNUDU� |Oo�OG�� YH� EX� D÷ÕUOÕN�0��
RODUDN� ND\GHGLOGL�� 'DKD� VRQUD� |UQHNOHULQ� LNLQFL� S�U�]O�O�N�
|Oo�POHUL� \DSÕOGÕ�� gOo�OHQ� EX� LNLQFL� GH÷HU� 5D�� RODUDN�
ND\GHGLOGL��gUQHNOHU�VDELW�N�WOH�D÷ÕUOÕNODUÕQÕ�WHNUDU�ND]DQPD-
ODUÕ�LoLQ�GHVLNDW|UGH����VD¶OLN�SHUL\RGODUD�WDEL�WXWXODUDN�WHVWLQ�
EDúÕQGDNL�LúOHP�WHNUDUODQGÕ��gUQH÷LQ�D÷ÕUOÕ÷Õ�VDELWOHQGL÷LQGH�
HOGH�HGLOHQ�GH÷HUOHU�0��RODUDN�ND\GHGLOGL��gUQHNOHULQ����J�Q�
VRQXQGDNL�VX�HPLOLPL�YH�VXGD�o|]�Q�UO�N�G�]H\OHUL�PLOLPH-
WUHN�SWH�PLNURJUDP�FLQVLQGHQ�úX�úHNLOGH�KHVDSODQGÕ�
:VS��ȝJ�PP��� �0���ȝJ��±�0���ȝJ����9��PP��
:VO��ȝJ�PP��� �0���ȝJ��±�0���ȝJ����9��PP��
:VO���6XGD�o|]�Q�UO�N��:VS���6X�HPLOLPL
%X�IRUP�ODV\RQ�VD\HVLQGH�PDWHU\DOLQ�VXGD�EHNOHWLOGL÷LQGH�VX�
HPLOLPL� LOH� D÷ÕUOÕ÷ÕQGDNL� DUWÕú� �0��� YH� |UQHNOHULQ� HPLOHQ�
VXGDQ�YH�o|]�QHQ�UH]LQGHQ�D\UÕOPÕú�QLKDL�D÷ÕUOÕ÷Õ��0���RODUDN�
ND\GHGLOPLú�ROGX��%X�0���0���0��GH÷HUOHUL�IRUP�OH�HGLOHUHN�
oDOÕúPDGD� NXOODQÕODQ� PDWHU\DOOHULQ� VX� HPLOLP� YH� VXGD�
o|]�Q�UO�N�G�]H\OHUL�VDSWDQGÕ�

ʈ[\I\Q[\QS[MT�IVITQb�
9HULOHULQ� LVWDWLVWLNVHO� DQDOL]L� LoLQ� WHN� \|QO�� YDU\DQV� DQDOL]L�
�RQH� ZD\� $129$�� YH� 3RVWKRF� �7XNH\� +6'�� oRNOX�
NDUúÕODúWÕUPD� WHVW�DQDOL]OHUL�NXOODQÕOPÕúWÕU��1RUPDOOLN�DQDOL]L�
LoLQ�.ROPRJRURY�6PLUQRY�WHVWL�NXOODQÕOPÕúWÕU��7�P�VRQXoODU�
LoLQ�DQODPOÕOÕN�G�]H\L�P� ������RODUDN�EHOLUOHQGL�

BULGULAR
A�bMa�X�Z�bT�T�ɦ��J]TO]TIZÜ
1XPXQHOHULQ�\�]H\�S�U�]O�O�÷���5D��GH÷LúLPOHULQLQ�RUWDOD-
PD�YH�VWDQGDUW�VDSPD�GH÷HUOHUL�7DEOR��¶WH�J|VWHULOPLúWLU�
<�]H\� S�U�]O�O�N� GH÷LúLP� GH÷HUOHUL� NDUúÕODúWÕUÕOGÕ÷ÕQGD�
50&ø6� JUXSODUÕ� NRPSR]LW� JUXSODUÕQD� J|UH� GDKD� \�NVHN�
\�]H\�S�U�]O�O�÷��GH÷LúLPL�J|VWHUPLúWLU��P ���������50&ø6�
JUXSODUÕQGD�LVH�6$�VRO�V\RQXQGD�EHNOHWLOHQ�|UQHNOHUGH�GDKD�
ID]OD�S�U�]O�O�N�DUWÕúÕ�J|U�OP�úW�U��P���������
.RPSR]LW�JUXSODUÕQD�EDNÕOGÕ÷ÕQGD��E�W�Q�NRPSR]LW�|UQHNOH��
ULQ� KHP� '6¶GH� KHP� GH� 6$� LoHULVLQGH� EHNOHWLOGLNOHULQGH�
ELUELUOHUL\OH�EHQ]HU�S�U�]O�O�N�GH÷LúLPL�J|VWHUPLúOHUGLU�

Tablo 3.�<�]H\�S�U�]O�O�÷��GH÷LúLP�GH÷HUOHULQLQ��5D��RUWDODPD�YH�VWDQGDUW�
VDSPD� GH÷HUOHUL� �ȝP���$\QÕ� V�WXQGDNL� IDUNOÕ� KDUIOHU� LVWDWLVWLNVHO� IDUNOÕOÕ÷Õ�
LIDGH�HWPHNWHGLU��P��������

;]�MUQTQUQ�J]TO]TIZÜ
gUQHNOHULQ� VX� HPLOLP� GH÷HUOHULQLQ� RUWDODPD� YH� VWDQGDUW�
VDSPDODUÕ��ȝJ�PP���7DEOR��¶GH�J|VWHULOPHNWHGLU��6X�HPLOLPL�
RUWDODPD� GH÷HUOHUL� NDUúÕODúWÕUÕOGÕ÷ÕQGD� 50&ø6� JUXSODUÕ�
NRPSR]LW�JUXSODUÕQD�J|UH�GDKD�\�NVHN�VX�HPLOLPL�GH÷HUOHUL�
J|VWHUPLúWLU� �P �� ������� 50&ø6� JUXSODUÕQGD� LVH� 6$�
VRO�V\RQXQGD� EHNOHWLOHQ� |UQHNOHUGH� GDKD� ID]OD� VX� HPLOLPL�
J|U�OP�úW�U� �P ���������.RPSR]LW� JUXSODUÕQD� EDNÕOGÕ÷ÕQGD��
E�W�Q�NRPSR]LW�|UQHNOHULQ�KHP�'6¶GH�KHP�GH�6$�LoHULVLQGH�
EHNOHWLOGLNOHULQGH� ELUELUOHUL\OH� EHQ]HU� VX� HPLOLPL� GH÷HUOHUL�
J|VWHUPLúOHUGLU�

Tablo 4. 6X�HPLOLPL�GH÷HUOHULQH� DLW� WDQÕPOD\ÕFÕ� LVWDWLVWLNVHO� GH÷HUOHU��$\QÕ�
V�WXQGDNL�IDUNOÕ�KDUIOHU�LVWDWLVWLNVHO�IDUNOÕOÕ÷Õ�LIDGH�HWPHNWHGLU��P �������

;]LI�t�b�V�ZT�S�J]TO]TIZÜ
dDOÕúPDGD�VXGD�o|]�Q�UO�N�ELULPL�RODUDN�ȝJ�PP��NXOODQÕOGÕ��
gUQHNOHULQ�VXGD�o|]�Q�UO�N�GH÷HUOHULQLQ�RUWDODPD�YH�VWDQGDUW�
VDSPDODUÕ��ȝJ�PP���7DEOR��¶GH�J|VWHULOPLúWLU�

Tablo 5. 6XGD�o|]�Q�UO�N�RUWDODPD�GH÷HUOHULQH�DLW� WDQÕPOD\ÕFÕ� LVWDWLVWLNVHO�
GH÷HUOHU��$\QÕ�V�WXQGDNL�IDUNOÕ�KDUIOHU�LVWDWLVWLNVHO�IDUNOÕOÕ÷Õ�LIDGH�HWPHNWHGLU�
�P �������

*UXSODU� DUDVÕQGD� VXGD� o|]�Q�UO�N� DoÕVÕQGDQ� DQODPOÕ�
IDUNOÕOÕNODU� ROGX÷X� EXOXQGX� �P �� ������� 6XGD� o|]�Q�UO�N�
RUWDODPD�GH÷HUOHULQH�EDNÕOGÕ÷ÕQGD�HQ�G�ú�N�VXGD�o|]�Q�UO�N�
GH÷HUL�*UXS�&KDULVPD�'6¶\H����������������ȝJ�PP���DLWWLU��
&KDULVPD�'6� JUXEX� LOH� GL÷HU� JUXSODU� DUDVÕQGD� LVWDWLVWLNVHO�
RODUDN� DQODPOÕ� ELU� IDUN� EXOXQPDVÕQD� UD÷PHQ� �P �� �������
&KDULVPD�6$�JUXEX�LOH�DUDVÕQGD�DQODPOÕ�ELU�IDUN�EXOXQPDGÕ��
(Q� \�NVHN� VXGD� o|]�Q�UO�N� GH÷HUL� 50&ø6�6$� JUXEXQD�
���������������ȝJ�PP���DLWWLU�YH�EX�GH÷HU�GL÷HU�JUXSODUD�J|UH�
LVWDWLVWLNVHO� RODUDN� DQODPOÕ� GHUHFHGH� \�NVHNWLU� �P �� �������
50&ø6�'6� JUXEX� 50&ø6�6$� JUXEXQGDQ� VRQUD� HQ� \�NVHN�
VXGD� o|]�Q�UO�N� GH÷HUL� J|VWHUGL� YH� EX� o|]�Q�UO�N� GH÷HUL�
GL÷HU�W�P�JUXSODUGDQ�LVWDWLVWLNVHO�RODUDN�IDUNOÕ�EXOXQGX��P < 
������� *UDGLD�'6�� %XON�6$� YH� %XON�'6� JUXSODUÕ� EHQ]HU�
o|]�Q�UO�N� GH÷HUOHUL� J|VWHUPHVLQH� UD÷PHQ�� &KDULVPD�'6��
50&ø6�6$�YH�50&ø6�'6�JUXSODUÕ�LOH�DUDVÕQGDNL�IDUN�LVWDWLV-
WLNVHO�RODUDN�DQODPOÕ�EXOXQGX��P ��������
&KDULVPD�6$� JUXEX� LOH� *UDGLD�6$�� 50&ø6�'6� YH�
50&ø6�6$� JUXSODUÕ� DUDVÕQGD� DQODPOÕ� ELU� IDUN� EXOXQPDVÕQD�
UD÷PHQ��P ���������GL÷HU�JUXSODU�LOH�DUDVÕQGDNL�IDUN�DQODPOÕ�
EXOXQPDGÕ��P ���������*UDGLD�6$�JUXEX�LOH�&ø6�6$��&KDULV-
PD�'6� YH� &KDULVPD�6$� JUXSODUÕ� DUDVÕQGD� DQODPOÕ� ELU� IDUN�
EXOXQPDVÕQD� UD÷PHQ� �P �� ������� GL÷HU� JUXSODU� DUDVÕQGD�
DQODPOÕ�ELU�IDUN�EXOXQPDGÕ�

<):<1̪5)
%LU� UHVWRUDV\RQXQ� VD÷� NDOÕP� V�UHVLQL� EHOLUOH\HQ� DQD� IDNW|U��
OHUGHQ�ELUL��UHVWRUDV\RQXQ�D÷Õ]�RUWDPÕQGDNL�NLP\DVDO�VWDELOL-
WHVLGLU�� 5HVWRUDV\RQODU� \DSÕOPDVÕQGDQ� LWLEDUHQ� V�UHNOL�
HWNLOHúLP�KDOLQGH�ROGXNODUÕ�D÷Õ]�RUWDPÕQGDQ�YH�EXUDGD�WHPDV�
HWLNOHUL�VÕYÕODUGDQ�HWNLOHQLUOHU�������/DERUDWXYDU�oDOÕúPDODUÕQ-
GD� D÷Õ]� RUWDPÕQÕ� WDNOLW� HWPHN� DPDFÕ\OD� NXOODQÕODQ�PDWHU\DO�
\HOSD]HVL� ROGXNoD� JHQLúWLU�� %X� PDWHU\DOOHULQ� VX� HPLOLPL��
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|UQHNOHULQ����J�QO�N�EHNOHPH�V�UHVL�VRQXQGD�VX�HPLOLPL�GH÷HU-
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SROLPHUL]DV\RQ� \|QWHPL� JLEL� IDNW|UOHU� GH� VX� HPLOLPL� YH�
o|]�Q�UO�÷��HWNLOHPHNWHGLU�������
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KLSRWH]LPL]� NÕVPHQ� UHGGHGLOPLúWLU�� 6X� HPLOLPL� UHDNVL\RQD�
JLUPHPLú� PRQRPHUOHULQ� YH� GROGXUXFX� SDUWLN�OOHULQ� \DSÕGDQ�
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%LV�*0$�LoHUPHVL�YH�GROGXUXFX�SDUWLN�OOHULQLQ�ER\XWXQXQ�GL÷HU�
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VRQXFXQD�XODúÕOPÕúWÕU��'L÷HU�W�P�JUXSODUGD�o|]�Q�UO�÷�Q�QHJDWLI�
GH÷HUOHU� J|VWHUPHVL� PDWHU\DOOHULQ� GHKLGUDWDV\RQODUÕQÕ� WDPDP-
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ABSTRACT
Objectives: 
7KLV�VWXG\�ZDV�DLPHG�WR�HYDOXDWH�WKH�ZDWHU�VRUSWLRQ��VROXELOL-
W\�DQG�VXUIDFH�URXJKQHVV�RI�WKH�GLIIHUHQW�UHVLQ�EDVHG�UHVWRU-
DWLYH�PDWHULDOV�

Materials and Methods: 
)LOWHN� %XON� )LOO� 3RVWHULRU�� &KDULVPD� 6PDUW�� *UDGLD� 3OXV�
,QGLUHFW� DQG� 5,9$� UHVLQ�PRGLILHG� JODVV� LRQRPHU� �50&,6��
ZHUH�XVHG�LQ�WKH�VWXG\��(LJKW\�VDPSOHV�RI���PP�GLDPHWHU�DQG�
��PP� WKLFNQHVV�ZHUH� SUHSDUHG� �n  � �����7R� GHWHUPLQH� WKH�
VROXELOLW\�DQG�ZDWHU�VRUSWLRQ�YDOXHV��WKH�LQLWLDO�ZHLJKWV�RI�WKH�
VDPSOHV� ZHUH� QRWHG� XVLQJ� D� SUHFLVLRQ� EDODQFH� �0���� 7KH�
LQLWLDO�VXUIDFH�URXJKQHVV�RI�DOO�VDPSOHV�ZDV�PHDVXUHG�ZLWK�D�
SURILORPHWHU�� 7KH� VDPSOHV� ZHUH� LPPHUVHG� LQ� �� GLIIHUHQW�
VROXWLRQV�>GLVWLOOHG�ZDWHU��':���FLWULF�DFLG��&$�@�IRU����GD\V��
WKHQ� WKH� ZHLJKWV� RI� WKH� VDPSOHV� ZHUH� QRWHG� DJDLQ� �0����
6HFRQG� VXUIDFH� URXJKQHVV� YDOXHV� ZHUH� GHWHUPLQHG� ZLWK� D�
SURILORPHWHU��:KHQ�WKH�VDPSOHV�ZHUH�NHSW�LQ�WKH�GHVLFFDWRU�
DQG�WKH�ZHLJKW�ZDV�IL[HG�� WKH�YDOXHV�ZHUH�UHFRUGHG�DV�0���
6ROXELOLW\�DQG�ZDWHU�VRUSWLRQ�OHYHOV�ZHUH�FDOFXODWHG�DFFRUG-
LQJ� WR� ,62� ���������� VWDQGDUGV�� 'DWD� ZHUH� VWDWLVWLFDOO\�
DQDO\]HG� E\� RQH�ZD\� $129$� DQG� 7XNH\� +6'� PXOWLSOH�
FRPSDULVRQV��P  �������

Results: 
:KHQ� WKH� VXUIDFH� URXJKQHVV� FKDQJHV� DQG�ZDWHU� DEVRUSWLRQ�
YDOXHV� ZHUH� FRPSDUHG�� 50&,6� JURXSV� VKRZHG� KLJKHU�
VXUIDFH�URXJKQHVV�DQG�ZDWHU�DEVRUSWLRQ�YDOXHV�WKDQ�FRPSRV-
LWH�JURXSV��P ���������,W�ZDV�IRXQG�WKDW�WKHUH�ZHUH�VLJQLILFDQW�
GLIIHUHQFHV�EHWZHHQ�WKH�JURXSV�LQ�WHUPV�RI�ZDWHU�VROXELOLW\�
�P �� ������� 50&,6�6$� JURXS� VKRZHG� WKH� KLJKHVW� ZDWHU�
VROXELOLW\�YDOXH�DQG�WKLV�YDOXH�ZDV�VWDWLVWLFDOO\�GLIIHUHQW�IURP�
DOO�RWKHU�JURXSV�

Conclusion: 
,Q� RXU� VWXG\�� WKH� LPPHUVLRQ� VROXWLRQ� FDXVHG� D� VLJQLILFDQW�
LQFUHDVH�LQ�VXUIDFH�URXJKQHVV��ZDWHU�DEVRUSWLRQ�DQG�VROXELOLW\�
RQO\� LQ� WKH� JODVV� LRQRPHU� FHPHQW� JURXS� DPRQJ� WKH� WHVWHG�
JURXSV��7KH�KLJKHVW�ZDWHU�DEVRUSWLRQ��VROXELOLW\�DQG�VXUIDFH�
URXJKQHVV� FKDQJHV�ZDV� REVHUYHG� LQ� WKH�50&,6�6$�JURXS��
7KH�LPPHUVLRQ�VROXWLRQ�GLG�QRW�PDNH�DQ\�GLIIHUHQFH�EHWZHHQ�
WKH�FRPSRVLWH�UHVLQ�JURXSV�LQ�WHUPV�RI�ZDWHU�DEVRUSWLRQ�DQG�
VXUIDFH� URXJKQHVV� FKDQJH��7KH� LPPHUVLRQ� VROXWLRQ� GLG� QRW�
FDXVH�D�VLJQLILFDQW�GLIIHUHQFH�LQ�WKH�VROXELOLW\�RI�WKH�FRPSRV-
LWHV�EHWZHHQ�WKH�FRPSRVLWH�JURXSV�
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øQGLUHNW� NRPSR]LW� UHVWRUDV\RQODU�� SRVWHULRU� GLúOHULQ� UHVWR��
UDV\RXQGD�GLUHN�NRPSR]LW�UH]LQ�YH�VHUDPLN�LQOH\OHUH�DOWHUQD��
WLI� RODUDN� J|VWHULOPHNWHGLU�� øON� RODUDN� ����¶GH� WDQÕWÕOPÕúWÕU�
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PHNDQLN� |]HOOLNOHULQGHNL� EX� ER]XOPDODUÕQ� QHGHQOHUL� D÷Õ]�
RUWDPÕQÕQ� QHPOL� ROPDVÕ� YH� D÷Õ]� S+¶VÕQGD� J|U�OHQ� GH÷LúLP��
OHUGLU�����
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*�QO�N� KD\DWWD� W�NHWLOHQ� \L\HFHN� YH� LoHFHNOHUGHNL� oHúLWOL�
NLP\DVDOODU�� UHVWRUDV\RQODUÕQ� \�]H\LQGH� ER]XOPDODUD� VHEHS�
RODELOPHNWH� YH� HVWHWLN� |]HOOLNOHUGH� ND\ÕS�� \�]H\� S�U�]��
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PH\GDQD� JHOHQ� NLP\DVDO� \ÕNÕP� YH� PHNDQLN� DEUD]\RQ� JLEL�
QHGHQOHU�KHP�NRPSR]LW�KHP�GH�FDP�L\RQRPHU�UHVWRUDV\RQ-
ODUD�]DUDU�YHUHELOPHNWH��\�]H\L�GDKD�S�U�]O��ELU�KDOH�JHWLUH-
UHN�\�]H\�UHQNOHQPHOHULQH��DUWPÕú�SODN�ELULNLPLQH��\XPXúDN�
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ILOO�NRPSR]LW��)LOWHN70�%XON�)LOO�3RVWHULRU�5HVWRUDWLYH���0�
(63(��6HHIHOG��$OPDQ\D���ELU�PLNURKLEULW�NRPSR]LW��&KDULV-
PD�6PDUW��.XO]HU��+DQDX��$OPDQ\D���ELU�QDQRKLEULW�LQGLUHNW�
NRPSR]LW� �*UDGLD70� 3OXV� LQGLUHNW� NRPSR]LW�� *&� &R���
7RN\R�� -DSRQ\D��YH�ELU� ÕúÕNOD� VHUWOHúHQ� UH]LQ�PRGLIL\H� FDP�
L\RQRPHU�VLPDQ��5,9$�UH]LQ�PRGLIL\H�FDP�L\RQRPHU��6',��
9LFWRULD��$YXVWUDO\D��ROPDN��]HUH�WRSODP���IDUNOÕ�UH]LQ�LoHULN-
OL�UHVWRUDWLI�PDWHU\DO�VHoLOGL��+HU�PDWHU\DOGHQ����DGHW�ROPDN�
�]HUH� WRSODPGD� ��� DGHW� |UQHN� KD]ÕUODQGÕ�� dDOÕúPDGD�
NXOODQÕODQ�PDWHU\DOOHULQ�DoÕNODPDODUÕQD�YH��UHWLFL�ELOJLOHULQH�
\HU�YHULOGL��7DEOR�����

Tablo 1. dDOÕúPDGD�NXOODQÕODQ�PDO]HPHOHU�YH�|]HOOLNOHUL

%LV�*0$�� %LVIHQRO�$� GLJOLVLGLO� GLPHWDNULODW�� $8'0$�� $URPDWLN� �UHWDQ�
GLPHWDNULODW�� 7(*'0$�� 7ULHWLOHQ� JOLNRO� GLPHWDNULODW�� 8'0$�� hUHWDQ�
GLPHWDNULODW�� %LV�(0$�� (WRNVLODWHG� ELVIHQRO�$�GLPHWDNULODW�� +(0$��
+LGURNVLHWLO�PHWDNULODW

dDOÕúPDGD�|UQHNOHULQ�KD]ÕUODQPDVÕ� LoLQ���PP�oDSÕQGD�YH���
PP�NDOÕQOÕ÷ÕQGD�WHIORQ�NDOÕS�NXOODQÕOGÕ��gUQHNOHUL�KD]ÕUODPDN�
LoLQ�ELU�FDP�ODPHO��]HULQH�úHIIDI�EDQW�\HUOHúWLULOGL�YH�EXQXQ�
�]HULQH� NRQXODQ� WHIORQ� NDOÕED� EXON� ILOO� NRPSR]LW� UH]LQ�� ELU�
VSDW�O�LOH�WHN�WDEDNDGD��&KDULVPD�6PDUW��QLYHUVDO�NRPSR]LW���
*UDGLD70� 3OXV� øQGLUHNW� .RPSR]LW�� 5,9$� ÕúÕNOD� VHUWHOHúHQ�
UH]LQ�PRGLIL\H�FDP�L\RQRPHU�LVH��UHWLFL�ILUPD�WDOLPDWODUÕQD�
X\JXQ�RODUDN���PP¶OLN�WDEDNDODU�KDOLQGH�\HUOHúWLULOGL��
'DKD�VRQUD�|UQHNOHULQ��VW�\�]H\L� WHNUDU� úHIIDI�EDQW�YH�FDP�
ODPHO� LOH� NDSDWÕOGÕ�� &DP� ODPHO� NDOGÕUÕODUDN� NDOÕSWDQ� WDúDQ�
ID]ODOÕNODU� D÷Õ]� VSDW�O�� LOH� X]DNODúWÕUÕOGÕ�� $UGÕQGDQ� NDOÕS�
LoHULVLQGHNL� |UQHNOHU� �VW� NÕVÕPGDQ� ELU� /('� ÕúÕN� FLKD]Õ� LOH�
�9DOR��8OWUDGHQW��6RXWK�-RUGDQ��87��$%'��SROLPHUL]H�HGLOGL��
,úÕN� FLKD]Õ� |UQHNOHUH� GLN� ELU� úHNLOGH� YH� HQ� NÕVD�PHVDIHGHQ�
WXWXOPXúWXU�� øQGLUHNW� ELU� NRPSR]LW� UH]LQ� PDWHU\DOL� RODQ�
*UDGLD� LOH�KD]ÕUODQDQ�NRPSR]LW�|UQHNOHU�ELU�SROLPHUL]DV\RQ�
FLKD]ÕQGD��/DEROLJKW�'82��*&�(XURSH����GN�LODYH�ELU�SROLP-
HUL]DV\RQD�WDEL�WXWXOGX��%LWLP�YH�FLOD�SURVHG�UOHUL�|UQHNOHULQ�
ÕúÕN�X\JXODQDQ�\�]H\OHULQH�G�ú�N�GHYLUOL�ELU�PLNURPRWRU�LOH�

6RI�/H[� 'LVN� ��0� (63(�� 6W�� 3DXO�� 01�� $%'�� FLOD� VHWL�
NXOODQÕODUDN� \DSÕOGÕ�� 7�P� |UQHNOHU� ��� VQ� ER\XQFD� KDILI� HO�
EDVÕQFÕ\OD�NXUX�RODUDN�VÕUDVÕ\OD�NDOÕQ��RUWD��LQFH�YH�V�SHU�LQFH�
DO�PLQ\XP�RNVLW�HPGLULOPLú�GLVNOHUOH�FLODODQGÕ��+HU�ELU�FLOD�
GLVNL� DúDPDVÕQGDQ� VRQUD�� �]HULQGHNL� DUWÕNODUÕQ� JLGHULOPHVL�
LoLQ� |UQHNOHU�� ��� VQ� ER\XQFD� VX\OD� L\LFH� GXUXODQGÕ� YH� �� VQ�
KDYD� LOH� NXUXWXOGX�� +HU� FLOD� GLVNLQGHQ� VRQUD� D\QÕ� LúOHPOHU�
X\JXODQGÕ��+HU�|UQHN�LoLQ�\HQL�ELU�FLOD�GLVNL�NXOODQÕOGÕ��.RP-
SR]LW� UH]LQ� |UQHNOHULQ� DOW� \�]H\OHULQH� KHUKDQJL� ELU� LúOHP�
X\JXODQPDGÕ�� gUQHNOHU� QXPDUDODQGÕUÕODUDN� NDUÕúPD\DFDN�
úHNLOGH� ��� VD� ER\XQFD� EHNOHWLOPHN� �]HUH� VLOLND� MHO� LoHUHQ�
GHVLNDW|UH�\HUOHúWLULOGL�
+D]ÕUODQDQ� GHQH\� |UQHNOHUL� GHVLNDW|U� LoHULVLQGH� ��� VD� ER��
\XQFD�EHNOHWLOGLNWHQ�VRQUD�NXUX�D÷ÕUOÕNODUÕ��������JU�KDVVDVL-
\HWLQGHNL�WHUD]L��2KDXV�SLRQHHU��0HUFN��.X]H\�$PHULND��LOH�
|Oo�OG���,62����������������VWDQGDUWODUÕQD�J|UH�QXPXQHGHNL�
D÷ÕUOÕN� ND\EÕ� ��� VD¶OLN� SHUL\RW� LoLQGH�����PJ¶GDQ� D]� LVH� EX�
QLKDL� D÷ÕUOÕN�RODUDN� LIDGH� HGLOGL��$÷ÕUOÕ÷ÕQ�����PJ¶GDQ�GDKD�
ID]OD� GH÷LúPHGL÷L� J|U�OHQH� NDGDU� |Oo�POHU� WHNUDUODQGÕ��
$÷ÕUOÕN�VDELWOHQGL÷LQGH�EDúODQJÕo�D÷ÕUOÕNODUÕ�PLNURJUDP��ȝJ��
FLQVLQGHQ� 0�� RODUDN� ND\GHGLOGL�� 6DELW� D÷ÕUOÕ÷D� JHOHQ�
|UQHNOHULQ� oDSODUÕ� NXPSDV� \DUGÕPÕ\OD� |Oo�OG��� 'DKD� VRQUD�
RUWDODPD� oDSODUÕ� KHVDSODQGÕ�� +HU� ELU� |UQH÷LQ� D\QÕ� úHNLOGH�
NDOÕQOÕNODUÕ�|Oo�OHUHN�RUWDODPDODUÕ�KHVDSODQGÕ��2UWDODPD�oDS�
NXOODQÕODUDN�KHU�ELU�|UQH÷LQ�DODQÕ�PP2�FLQVLQGHQ�YH�RUWDODPD�
NDOÕQOÕNODUÕ�NXOODQÕODUDN�KHU�ELU�|UQH÷LQ�PP��FLQVLQGHQ�KDFPL�
KHVDSODQGÕ�
+DFLP� KHVDSODQGÕNWDQ� VRQUD� KHU� ELU� |UQH÷LQ� \�]H\�
S�U�]O�O�÷�� \�]H\� \DSÕVÕQÕ� �� ER\XWOX� RODUDN� |OoHELOHQ� ELU�
SURILORPHWUH�FLKD]Õ��6XUIHVW�6-������0LWXWR\R��7RN\R��-DSRQ-
\D�� NXOODQÕODUDN� |Oo�OG�� YH� S�U�]O�O�N� GH÷HUOHUL� KHU� |UQHN�
LoLQ��5D��ȝP�RODUDN�ND\GHGLOGL��gOo�P�QXPXQH��]HULQGHNL���
PP¶OLN�ELU�DUDOÕNWD��KHU�|UQH÷LQ�RUWD�KDW�oDS�X]XQOX÷X�ER\XQ-
FD�WRSODP���IDUNOÕ�E|OJHGHQ�\DSÕOGÕ�YH�HOGH�HGLOHQ�GH÷HUOHULQ�
DULWPHWLN�RUWDODPDVÕ�DOÕQGÕ��%X�LON�|Oo�OHQ�S�U�]O�O�N�GH÷HUL�
5D��RODUDN�ND\GHGLOGL�

;)�i�bMT\Q[QVQV�0IbÜZTIVUI[Ü
dDOÕúPDPÕ]GD� 6$� LKWLYD� HGHQ� LoHFHNOHUL� WDNOLW� HWPHN� LoLQ�
��¶OLN� �S+� ����� 6$� o|]HOWLVL� NXOODQÕOGÕ�� +DVVDV� WHUD]LGH�
�2KDXV�SLRQHHU�����JU�6$�WDUWÕOÕS��]HULQH���OW�NDGDU�'6�LODYH�
HGLOHUHN���¶OLN�6$�o|]HOWLVL� HOGH� HGLOGL��d|]HOWLQLQ�S+¶VÕQÕ�
EHOLUOHPHGHQ� |QFH� S+�PHWUHQLQ� �øQRODE� S+�PHWHU� OHYHO� ���
:7:��:HLOKHLP��$OPDQ\D��S+¶VÕ������YH�����RODQ�WDPSRQ-
ODUOD�NDOLEUH�HGLOGL��+D]ÕUODQDQ�o|]HOWLQLQ�LON�S+�GH÷HUL������
RODUDN�|Oo�OG���dDOÕúPDGD�NXOODQÕODFDN�RODQ�o|]HOWLQLQ�S+¶VÕ�
���¶\H�D\DUODPDN�LoLQ�JHUHNWL÷L�NDGDU��0�VRG\XP�KLGURNVLW�
LODYH� HGLOGL�� gUQHNOHU� EDúODQJÕo� D÷ÕUOÕNODUÕ�� KDFLPOHUL� YH�
EDúODQJÕo� \�]H\� S�U�]O�O�N� |Oo�POHUL� \DSÕOGÕNWDQ� VRQUD� ���
J�Q� ER\XQFD� �� IDUNOÕ� EHNOHPH� RUWDPÕQGD� �'6� YH� 6$��
EHNOHWLOPHN� �]HUH� �� DOW� JUXED� D\UÕOGÕ� �n  � ����� � dDOÕúPD�
JUXSODUÕ�7DEOR��¶GH�\HU�DOPDNWDGÕU�

Tablo 2.�dDOÕúPDGD�NXOODQÕODQ�PDWHU\DOOHU�YH�oDOÕúPD�JUXSODUÕ

$UGÕQGDQ� |UQHNOHU� LoHULVLQGH� '6� YH\D� 6$� VRO�V\RQODUÕQÕQ�
EXOXQGX÷X� FDP� DPEHU� úLúHOHUH� NR\XODUDN� ��� J�Q� ER\XQFD�
GHVLNDW|UGH� EHNOHWLOGL�� 6RO�V\RQODU� EX� V�UH� ]DUIÕQGD� �� NH]�
WD]HOHQGL���+HU�|UQHN�LoLQ���P/�VRO�V\RQ�NXOODQÕOGÕ�����J�Q�
EHNOHWPHGHQ�VRQUD�|UQHNOHU�VRO�V\RQODUGDQ�oÕNDUÕOGÕ�YH�Nk÷ÕW�
KDYOX�LOH�NXUXWXOGX��gUQHNOHU�VXGDQ�oÕNDUÕOGÕNWDQ���GN�VRQUD��
D÷ÕUOÕNODUÕ� KDVVDV� WHUD]LGH� WHNUDU� |Oo�OG�� YH� EX� D÷ÕUOÕN�0��
RODUDN� ND\GHGLOGL�� 'DKD� VRQUD� |UQHNOHULQ� LNLQFL� S�U�]O�O�N�
|Oo�POHUL� \DSÕOGÕ�� gOo�OHQ� EX� LNLQFL� GH÷HU� 5D�� RODUDN�
ND\GHGLOGL��gUQHNOHU�VDELW�N�WOH�D÷ÕUOÕNODUÕQÕ�WHNUDU�ND]DQPD-
ODUÕ�LoLQ�GHVLNDW|UGH����VD¶OLN�SHUL\RGODUD�WDEL�WXWXODUDN�WHVWLQ�
EDúÕQGDNL�LúOHP�WHNUDUODQGÕ��gUQH÷LQ�D÷ÕUOÕ÷Õ�VDELWOHQGL÷LQGH�
HOGH�HGLOHQ�GH÷HUOHU�0��RODUDN�ND\GHGLOGL��gUQHNOHULQ����J�Q�
VRQXQGDNL�VX�HPLOLPL�YH�VXGD�o|]�Q�UO�N�G�]H\OHUL�PLOLPH-
WUHN�SWH�PLNURJUDP�FLQVLQGHQ�úX�úHNLOGH�KHVDSODQGÕ�
:VS��ȝJ�PP��� �0���ȝJ��±�0���ȝJ����9��PP��
:VO��ȝJ�PP��� �0���ȝJ��±�0���ȝJ����9��PP��
:VO���6XGD�o|]�Q�UO�N��:VS���6X�HPLOLPL
%X�IRUP�ODV\RQ�VD\HVLQGH�PDWHU\DOLQ�VXGD�EHNOHWLOGL÷LQGH�VX�
HPLOLPL� LOH� D÷ÕUOÕ÷ÕQGDNL� DUWÕú� �0��� YH� |UQHNOHULQ� HPLOHQ�
VXGDQ�YH�o|]�QHQ�UH]LQGHQ�D\UÕOPÕú�QLKDL�D÷ÕUOÕ÷Õ��0���RODUDN�
ND\GHGLOPLú�ROGX��%X�0���0���0��GH÷HUOHUL�IRUP�OH�HGLOHUHN�
oDOÕúPDGD� NXOODQÕODQ� PDWHU\DOOHULQ� VX� HPLOLP� YH� VXGD�
o|]�Q�UO�N�G�]H\OHUL�VDSWDQGÕ�

ʈ[\I\Q[\QS[MT�IVITQb�
9HULOHULQ� LVWDWLVWLNVHO� DQDOL]L� LoLQ� WHN� \|QO�� YDU\DQV� DQDOL]L�
�RQH� ZD\� $129$�� YH� 3RVWKRF� �7XNH\� +6'�� oRNOX�
NDUúÕODúWÕUPD� WHVW�DQDOL]OHUL�NXOODQÕOPÕúWÕU��1RUPDOOLN�DQDOL]L�
LoLQ�.ROPRJRURY�6PLUQRY�WHVWL�NXOODQÕOPÕúWÕU��7�P�VRQXoODU�
LoLQ�DQODPOÕOÕN�G�]H\L�P� ������RODUDN�EHOLUOHQGL�

BULGULAR
A�bMa�X�Z�bT�T�ɦ��J]TO]TIZÜ
1XPXQHOHULQ�\�]H\�S�U�]O�O�÷���5D��GH÷LúLPOHULQLQ�RUWDOD-
PD�YH�VWDQGDUW�VDSPD�GH÷HUOHUL�7DEOR��¶WH�J|VWHULOPLúWLU�
<�]H\� S�U�]O�O�N� GH÷LúLP� GH÷HUOHUL� NDUúÕODúWÕUÕOGÕ÷ÕQGD�
50&ø6� JUXSODUÕ� NRPSR]LW� JUXSODUÕQD� J|UH� GDKD� \�NVHN�
\�]H\�S�U�]O�O�÷��GH÷LúLPL�J|VWHUPLúWLU��P ���������50&ø6�
JUXSODUÕQGD�LVH�6$�VRO�V\RQXQGD�EHNOHWLOHQ�|UQHNOHUGH�GDKD�
ID]OD�S�U�]O�O�N�DUWÕúÕ�J|U�OP�úW�U��P���������
.RPSR]LW�JUXSODUÕQD�EDNÕOGÕ÷ÕQGD��E�W�Q�NRPSR]LW�|UQHNOH��
ULQ� KHP� '6¶GH� KHP� GH� 6$� LoHULVLQGH� EHNOHWLOGLNOHULQGH�
ELUELUOHUL\OH�EHQ]HU�S�U�]O�O�N�GH÷LúLPL�J|VWHUPLúOHUGLU�

Tablo 3.�<�]H\�S�U�]O�O�÷��GH÷LúLP�GH÷HUOHULQLQ��5D��RUWDODPD�YH�VWDQGDUW�
VDSPD� GH÷HUOHUL� �ȝP���$\QÕ� V�WXQGDNL� IDUNOÕ� KDUIOHU� LVWDWLVWLNVHO� IDUNOÕOÕ÷Õ�
LIDGH�HWPHNWHGLU��P��������

;]�MUQTQUQ�J]TO]TIZÜ
gUQHNOHULQ� VX� HPLOLP� GH÷HUOHULQLQ� RUWDODPD� YH� VWDQGDUW�
VDSPDODUÕ��ȝJ�PP���7DEOR��¶GH�J|VWHULOPHNWHGLU��6X�HPLOLPL�
RUWDODPD� GH÷HUOHUL� NDUúÕODúWÕUÕOGÕ÷ÕQGD� 50&ø6� JUXSODUÕ�
NRPSR]LW�JUXSODUÕQD�J|UH�GDKD�\�NVHN�VX�HPLOLPL�GH÷HUOHUL�
J|VWHUPLúWLU� �P �� ������� 50&ø6� JUXSODUÕQGD� LVH� 6$�
VRO�V\RQXQGD� EHNOHWLOHQ� |UQHNOHUGH� GDKD� ID]OD� VX� HPLOLPL�
J|U�OP�úW�U� �P ���������.RPSR]LW� JUXSODUÕQD� EDNÕOGÕ÷ÕQGD��
E�W�Q�NRPSR]LW�|UQHNOHULQ�KHP�'6¶GH�KHP�GH�6$�LoHULVLQGH�
EHNOHWLOGLNOHULQGH� ELUELUOHUL\OH� EHQ]HU� VX� HPLOLPL� GH÷HUOHUL�
J|VWHUPLúOHUGLU�

Tablo 4. 6X�HPLOLPL�GH÷HUOHULQH� DLW� WDQÕPOD\ÕFÕ� LVWDWLVWLNVHO� GH÷HUOHU��$\QÕ�
V�WXQGDNL�IDUNOÕ�KDUIOHU�LVWDWLVWLNVHO�IDUNOÕOÕ÷Õ�LIDGH�HWPHNWHGLU��P �������

;]LI�t�b�V�ZT�S�J]TO]TIZÜ
dDOÕúPDGD�VXGD�o|]�Q�UO�N�ELULPL�RODUDN�ȝJ�PP��NXOODQÕOGÕ��
gUQHNOHULQ�VXGD�o|]�Q�UO�N�GH÷HUOHULQLQ�RUWDODPD�YH�VWDQGDUW�
VDSPDODUÕ��ȝJ�PP���7DEOR��¶GH�J|VWHULOPLúWLU�

Tablo 5. 6XGD�o|]�Q�UO�N�RUWDODPD�GH÷HUOHULQH�DLW� WDQÕPOD\ÕFÕ� LVWDWLVWLNVHO�
GH÷HUOHU��$\QÕ�V�WXQGDNL�IDUNOÕ�KDUIOHU�LVWDWLVWLNVHO�IDUNOÕOÕ÷Õ�LIDGH�HWPHNWHGLU�
�P �������

0LUGDV�$��YH�DUN� $NG�'Lú�+HN�'�����������

�

*UXSODU� DUDVÕQGD� VXGD� o|]�Q�UO�N� DoÕVÕQGDQ� DQODPOÕ�
IDUNOÕOÕNODU� ROGX÷X� EXOXQGX� �P �� ������� 6XGD� o|]�Q�UO�N�
RUWDODPD�GH÷HUOHULQH�EDNÕOGÕ÷ÕQGD�HQ�G�ú�N�VXGD�o|]�Q�UO�N�
GH÷HUL�*UXS�&KDULVPD�'6¶\H����������������ȝJ�PP���DLWWLU��
&KDULVPD�'6� JUXEX� LOH� GL÷HU� JUXSODU� DUDVÕQGD� LVWDWLVWLNVHO�
RODUDN� DQODPOÕ� ELU� IDUN� EXOXQPDVÕQD� UD÷PHQ� �P �� �������
&KDULVPD�6$�JUXEX�LOH�DUDVÕQGD�DQODPOÕ�ELU�IDUN�EXOXQPDGÕ��
(Q� \�NVHN� VXGD� o|]�Q�UO�N� GH÷HUL� 50&ø6�6$� JUXEXQD�
���������������ȝJ�PP���DLWWLU�YH�EX�GH÷HU�GL÷HU�JUXSODUD�J|UH�
LVWDWLVWLNVHO� RODUDN� DQODPOÕ� GHUHFHGH� \�NVHNWLU� �P �� �������
50&ø6�'6� JUXEX� 50&ø6�6$� JUXEXQGDQ� VRQUD� HQ� \�NVHN�
VXGD� o|]�Q�UO�N� GH÷HUL� J|VWHUGL� YH� EX� o|]�Q�UO�N� GH÷HUL�
GL÷HU�W�P�JUXSODUGDQ�LVWDWLVWLNVHO�RODUDN�IDUNOÕ�EXOXQGX��P < 
������� *UDGLD�'6�� %XON�6$� YH� %XON�'6� JUXSODUÕ� EHQ]HU�
o|]�Q�UO�N� GH÷HUOHUL� J|VWHUPHVLQH� UD÷PHQ�� &KDULVPD�'6��
50&ø6�6$�YH�50&ø6�'6�JUXSODUÕ�LOH�DUDVÕQGDNL�IDUN�LVWDWLV-
WLNVHO�RODUDN�DQODPOÕ�EXOXQGX��P ��������
&KDULVPD�6$� JUXEX� LOH� *UDGLD�6$�� 50&ø6�'6� YH�
50&ø6�6$� JUXSODUÕ� DUDVÕQGD� DQODPOÕ� ELU� IDUN� EXOXQPDVÕQD�
UD÷PHQ��P ���������GL÷HU�JUXSODU�LOH�DUDVÕQGDNL�IDUN�DQODPOÕ�
EXOXQPDGÕ��P ���������*UDGLD�6$�JUXEX�LOH�&ø6�6$��&KDULV-
PD�'6� YH� &KDULVPD�6$� JUXSODUÕ� DUDVÕQGD� DQODPOÕ� ELU� IDUN�
EXOXQPDVÕQD� UD÷PHQ� �P �� ������� GL÷HU� JUXSODU� DUDVÕQGD�
DQODPOÕ�ELU�IDUN�EXOXQPDGÕ�

<):<1̪5)
%LU� UHVWRUDV\RQXQ� VD÷� NDOÕP� V�UHVLQL� EHOLUOH\HQ� DQD� IDNW|U��
OHUGHQ�ELUL��UHVWRUDV\RQXQ�D÷Õ]�RUWDPÕQGDNL�NLP\DVDO�VWDELOL-
WHVLGLU�� 5HVWRUDV\RQODU� \DSÕOPDVÕQGDQ� LWLEDUHQ� V�UHNOL�
HWNLOHúLP�KDOLQGH�ROGXNODUÕ�D÷Õ]�RUWDPÕQGDQ�YH�EXUDGD�WHPDV�
HWLNOHUL�VÕYÕODUGDQ�HWNLOHQLUOHU�������/DERUDWXYDU�oDOÕúPDODUÕQ-
GD� D÷Õ]� RUWDPÕQÕ� WDNOLW� HWPHN� DPDFÕ\OD� NXOODQÕODQ�PDWHU\DO�
\HOSD]HVL� ROGXNoD� JHQLúWLU�� %X� PDWHU\DOOHULQ� VX� HPLOLPL��
o|]�Q�UO�÷�� YH� \�]H\� S�U�]O�O�÷�� KDNNÕQGD� ELOJL� VDKLEL�
ROPDN�RQODUÕQ�NXOODQÕP�|PU�Q��WDKPLQ�HGHELOPHN�DoÕVÕQGDQ�
|QHPOLGLU��%X�oDOÕúPD�LOH�UH]LQ�LoHULNOL�ED]Õ�UHVWRUDWLI�PDWHU��
\DOOHULQ� oHúLWOL� EHNOHPH� RUWDPÕQGDNL� VX� HPLOLPL�� VXGD�
o|]�Q�UO�N�YH�\�]H\�S�U�]O�O�÷��DUDúWÕUÕOPÕúWÕU��
dHúLWOL� UHVWRUDWLI� PDWHU\DOOHULQ� VX� HPLOLP�� o|]�Q�UO�N� YH�
\�]H\� S�U�]O�O�N� |]HOOLNOHULQLQ� LQFHOHQGL÷L� oDOÕúPDODUGD��
VDNODPD�RUWDPÕ�YH�EHNOHPH�V�UHOHUL�oRN�oHúLWOLOLN�J|VWHUPHN-
WHGLU�� )'$� WDUDIÕQGDQ� JÕGDODUÕ� WDNOLW� HGHELOHFHN� YH� RQODUÕQ�
\HULQH�NXOODQÕODELOHFHN�NLP\DVDOODU�RODUDN��6$��'6��KHSWDQ��
HWDQRO�JLEL�VRO�V\RQODU�EHOLUWLOPLúWLU� ������'6��D÷Õ]� LoLQGHNL�
W�N�U�N�� JLQJLYDO� VÕYÕODU� YH� VX� JLEL� WHPDVWD� ROXQDQ� QHPOL�
RUWDPÕ�WDNOLW�HWPHN�LoLQ�NRQWURO�JUXEX�RODUDN�oR÷X�oDOÕúPDGD�
NXOODQÕOPDNWDGÕU���������
dDOÕúPDPÕ]GD� D÷Õ]GDNL� QHPOL� RUWDPÕ� WDNOLW� HWPHN� LoLQ� '6�
NXOODQÕOPÕúWÕU�����6$�LVH��.RRL�YH�DUN�������YH�'�QGDU�YH�DUN��
����� oDOÕúPDODUÕQD� EHQ]HU� úHNLOGH�� ED]Õ� PH\YH�� VHE]H� YH�
LoHFHNOHUGHNL�DVLGLN�RUWDPÕ�WDNOLW�HGHELOPHVL�DPDFÕ\OD�VDNOD-
PD�RUWDPÕ�RODUDN�NXOODQÕOPÕúWÕU�
/LWHUDW�UGH� NRPSR]LWOHULQ� VX� HPLOLP� YH� o|]�Q�UO�NOHULQL�
DUDúWÕUDQ� oDOÕúPDODUGD� NÕVD� G|QHP� �������� YH� X]XQ� G|QHP�
��������oDOÕúPDODU�\DSÕOPÕúWÕU��5HVWRUDWLI�PDWHU\DOOHULQ�\�]H\�
S�U�]O�O�÷�Q��LQFHOH\HQ�oDOÕúPDODUGD���J�Q����J�Q�����J�Q�
JLEL� NÕVD� G|QHP� GH÷LúLPOHUL� LQFHOHQPLúWLU� ��������� %L]LP�
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ABSTRACT
Objectives: 
7KLV�VWXG\�ZDV�DLPHG�WR�HYDOXDWH�WKH�ZDWHU�VRUSWLRQ��VROXELOL-
W\�DQG�VXUIDFH�URXJKQHVV�RI�WKH�GLIIHUHQW�UHVLQ�EDVHG�UHVWRU-
DWLYH�PDWHULDOV�

Materials and Methods: 
)LOWHN� %XON� )LOO� 3RVWHULRU�� &KDULVPD� 6PDUW�� *UDGLD� 3OXV�
,QGLUHFW� DQG� 5,9$� UHVLQ�PRGLILHG� JODVV� LRQRPHU� �50&,6��
ZHUH�XVHG�LQ�WKH�VWXG\��(LJKW\�VDPSOHV�RI���PP�GLDPHWHU�DQG�
��PP� WKLFNQHVV�ZHUH� SUHSDUHG� �n  � �����7R� GHWHUPLQH� WKH�
VROXELOLW\�DQG�ZDWHU�VRUSWLRQ�YDOXHV��WKH�LQLWLDO�ZHLJKWV�RI�WKH�
VDPSOHV� ZHUH� QRWHG� XVLQJ� D� SUHFLVLRQ� EDODQFH� �0���� 7KH�
LQLWLDO�VXUIDFH�URXJKQHVV�RI�DOO�VDPSOHV�ZDV�PHDVXUHG�ZLWK�D�
SURILORPHWHU�� 7KH� VDPSOHV� ZHUH� LPPHUVHG� LQ� �� GLIIHUHQW�
VROXWLRQV�>GLVWLOOHG�ZDWHU��':���FLWULF�DFLG��&$�@�IRU����GD\V��
WKHQ� WKH� ZHLJKWV� RI� WKH� VDPSOHV� ZHUH� QRWHG� DJDLQ� �0����
6HFRQG� VXUIDFH� URXJKQHVV� YDOXHV� ZHUH� GHWHUPLQHG� ZLWK� D�
SURILORPHWHU��:KHQ�WKH�VDPSOHV�ZHUH�NHSW�LQ�WKH�GHVLFFDWRU�
DQG�WKH�ZHLJKW�ZDV�IL[HG�� WKH�YDOXHV�ZHUH�UHFRUGHG�DV�0���
6ROXELOLW\�DQG�ZDWHU�VRUSWLRQ�OHYHOV�ZHUH�FDOFXODWHG�DFFRUG-
LQJ� WR� ,62� ���������� VWDQGDUGV�� 'DWD� ZHUH� VWDWLVWLFDOO\�
DQDO\]HG� E\� RQH�ZD\� $129$� DQG� 7XNH\� +6'� PXOWLSOH�
FRPSDULVRQV��P  �������

Results: 
:KHQ� WKH� VXUIDFH� URXJKQHVV� FKDQJHV� DQG�ZDWHU� DEVRUSWLRQ�
YDOXHV� ZHUH� FRPSDUHG�� 50&,6� JURXSV� VKRZHG� KLJKHU�
VXUIDFH�URXJKQHVV�DQG�ZDWHU�DEVRUSWLRQ�YDOXHV�WKDQ�FRPSRV-
LWH�JURXSV��P ���������,W�ZDV�IRXQG�WKDW�WKHUH�ZHUH�VLJQLILFDQW�
GLIIHUHQFHV�EHWZHHQ�WKH�JURXSV�LQ�WHUPV�RI�ZDWHU�VROXELOLW\�
�P �� ������� 50&,6�6$� JURXS� VKRZHG� WKH� KLJKHVW� ZDWHU�
VROXELOLW\�YDOXH�DQG�WKLV�YDOXH�ZDV�VWDWLVWLFDOO\�GLIIHUHQW�IURP�
DOO�RWKHU�JURXSV�

Conclusion: 
,Q� RXU� VWXG\�� WKH� LPPHUVLRQ� VROXWLRQ� FDXVHG� D� VLJQLILFDQW�
LQFUHDVH�LQ�VXUIDFH�URXJKQHVV��ZDWHU�DEVRUSWLRQ�DQG�VROXELOLW\�
RQO\� LQ� WKH� JODVV� LRQRPHU� FHPHQW� JURXS� DPRQJ� WKH� WHVWHG�
JURXSV��7KH�KLJKHVW�ZDWHU�DEVRUSWLRQ��VROXELOLW\�DQG�VXUIDFH�
URXJKQHVV� FKDQJHV�ZDV� REVHUYHG� LQ� WKH�50&,6�6$�JURXS��
7KH�LPPHUVLRQ�VROXWLRQ�GLG�QRW�PDNH�DQ\�GLIIHUHQFH�EHWZHHQ�
WKH�FRPSRVLWH�UHVLQ�JURXSV�LQ�WHUPV�RI�ZDWHU�DEVRUSWLRQ�DQG�
VXUIDFH� URXJKQHVV� FKDQJH��7KH� LPPHUVLRQ� VROXWLRQ� GLG� QRW�
FDXVH�D�VLJQLILFDQW�GLIIHUHQFH�LQ�WKH�VROXELOLW\�RI�WKH�FRPSRV-
LWHV�EHWZHHQ�WKH�FRPSRVLWH�JURXSV�
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/ʈ:ʈ̪
d�U�N� OH]\RQODUÕQÕQ� NRQVHUYDWLI� WHGDYLVLQGH� FDP� L\RQRPHU�
VLPDQODU�YH�UH]LQ� LoHULNOL�NRPSR]LW� UH]LQOHU�ROGXNoD�\D\JÕQ�
ELU� úHNLOGH� NXOODQÕOPDNWDGÕU�� g]HOOLNOH� NRPSR]LW� UH]LQOHU�
�VW�Q�HVWHWLN�|]HOOLNOHUH�VDKLS�ROPDODUÕQGDQ�GROD\Õ�UHVWRUDWLI�
GLú�KHNLPOL÷LQGH�oRN�JHQLú�ELU�NXOODQÕP�DODQÕQD�VDKLSWLU������
øQGLUHNW� UHVWRUDV\RQODUGDQ� GLUHNW� X\JXODPDODUD�� DQWHULRU�
E|OJHGHQ�SRVWHULRU�E|OJH\H�NDGDU�ELUoRN�\HUGH�NXOODQÕOPDN-
WDGÕU��'LUHN�NRPSR]LW�UH]LQ�X\JXODPDODUÕQGD�UH]LQLQ�NDYLWH\H�
�� PP¶OLN� WDEDNDODU� KDOLQGH� X\JXODQPDVÕ� WHGDYL� V�UHVLQLQ�
X]DPDVÕQD�� NRQWDPLQDV\RQD� YH� KDYD� NDEDUFÕNODUÕQD� VHEHS�
RODELOPHNWHGLU� ����� %X� ROXPVX]OXNODUÕQ� �VWHVLQGHQ�
JHOHELOPHN�LoLQ�NDYLWHOHUH�WHN�VHIHUGH���YH\D���PP�WDEDNDODU�
KDOLQGH�\HUOHúWLULOHELOHQ�EXON�ILOO�NRPSR]LWOHU�JHOLúWLULOPLúWLU�
øQGLUHNW� NRPSR]LW� UHVWRUDV\RQODU�� SRVWHULRU� GLúOHULQ� UHVWR��
UDV\RXQGD�GLUHN�NRPSR]LW�UH]LQ�YH�VHUDPLN�LQOH\OHUH�DOWHUQD��
WLI� RODUDN� J|VWHULOPHNWHGLU�� øON� RODUDN� ����¶GH� WDQÕWÕOPÕúWÕU�
����� 'LUHN� NRPSR]LWOHUH� NÕ\DVOD�� GDKD� L\L� DQDWRPLN� IRUP��
GDKD�L\L�PDUMLQDO�DGDSWDV\RQ��LQWHUSURNVLPDO�WHPDV�YH�NRQWXU�
ROXúWXUPDVÕ� YH� \�NVHN� DúÕQPD� GLUHQFL� YH� G�ú�N� SROL��
PHUL]DV\RQ�E�]�OPHVL�JLEL�ED]Õ�DYDQWDMODUD�VDKLSWLU�����

.RPSR]LW� UH]LQOHU�� |]HOOLNOHULQGHNL� JHOLúPHOHUH� UD÷PHQ�� VX�
HPLOLPL�YH�o|]�Q�UO�N�JLEL�|QHPOL�NOLQLN�SUREOHPOHUOH�NDUúÕ�
NDUúÕ\DGÕU�� 6X� HPLOLPL�� UH]LQ� PDWULNV� LoHULVLQGHNL�
GLI�]\RQ�NRQWUROO�� ELU� V�UHoWLU� YH� ER]XQPD\D� \D� GD� UH]LQ�
PDWULNV� LoHULVLQGHNL� GROGXUXFXODUÕQ� \DSÕGDQ� X]DNODúPDVÕQD�
QHGHQ�ROXU��'ROGXUXFXODUÕQ�\DSÕGDQ�X]DNODúPDVÕ\OD�PHNDQLN�
|]HOOLNOHUGH� ER]XOPDODU� J|U�O�U� ����� .RPSR]LW� UH]LQOHULQ�
PHNDQLN� |]HOOLNOHULQGHNL� EX� ER]XOPDODUÕQ� QHGHQOHUL� D÷Õ]�
RUWDPÕQÕQ� QHPOL� ROPDVÕ� YH� D÷Õ]� S+¶VÕQGD� J|U�OHQ� GH÷LúLP��
OHUGLU�����
.RPSR]LW� UH]LQOHULQ� EDúDUÕVÕQÕ� HWNLOH\HQ� |QHPOL� ELU� GL÷HU�
SDUDPHWUH� RODQ� VXGD� o|]�Q�UO�N�� UHVWRUDV\RQODUÕQ� NLP\DVDO�
o|]�Q�UO�÷�Q�� DUWWÕUDUDN� GLú� \DSÕODUÕQD� RODQ� X\XPODUÕQÕ�
ROXPVX]�\|QGH�HWNLOHU�����
*�QO�N� KD\DWWD� W�NHWLOHQ� \L\HFHN� YH� LoHFHNOHUGHNL� oHúLWOL�
NLP\DVDOODU�� UHVWRUDV\RQODUÕQ� \�]H\LQGH� ER]XOPDODUD� VHEHS�
RODELOPHNWH� YH� HVWHWLN� |]HOOLNOHUGH� ND\ÕS�� \�]H\� S�U�]��
O�O�÷�QGH� DUWÕú� YH� DúÕQPDODUD� VHEHS� RODELOPHNWHGLU� �����
$PHULNDQ�*ÕGD�YH�øODo�'DLUHVL�JÕGDODUÕ�WDNOLW�HGHQ�VRO�V\RQ-
ODU� RODUDN�� HWDQRO�� KHSWDQ� YH�6$¶Õ� EHOLUOHPLúOHUGLU� �����$÷Õ]�
LoHULVLQGH� oHúLWOL� VRO�V\RQODUD� PDUX]� NDOPD� QHGHQL� LOH�
PH\GDQD� JHOHQ� NLP\DVDO� \ÕNÕP� YH� PHNDQLN� DEUD]\RQ� JLEL�
QHGHQOHU�KHP�NRPSR]LW�KHP�GH�FDP�L\RQRPHU�UHVWRUDV\RQ-
ODUD�]DUDU�YHUHELOPHNWH��\�]H\L�GDKD�S�U�]O��ELU�KDOH�JHWLUH-
UHN�\�]H\�UHQNOHQPHOHULQH��DUWPÕú�SODN�ELULNLPLQH��\XPXúDN�
GRNX� LQIODPDV\RQXQD� YH� UHN�UUHQW� o�U�N� ROXúXPXQD� QHGHQ�
ROPDNWDGÕU���������
6RQXo� RODUDN�� KHP� UHVWRUDV\RQXQ� E�W�QO�÷�� YH� PHNDQLN�
|]HOOLNOHUL��KHP�GH�\�]H\�|]HOOLNOHUL�YH�HVWHWLN�J|U�Q�POHUL�
DoÕVÕQGDQ�VX�HPLOLPL��VXGD�o|]�Q�UO�N�YH�\�]H\�S�U�]O�O�÷��
GH÷HUOHUL�|QHPOL�SDUDPHWUHOHUGLU������
7�P�EX�ELOJLOHULQ�ÕúÕ÷ÕQGD�EX�oDOÕúPDGD���IDUNOÕ�UH]LQ�LoHULNOL�
UHVWRUDWLI�PDWHU\DOLQ�6$�YH�'6�LoHULVLQGH����J�Q�EHNOHWLOGLN-
WHQ�VRQUD�VX�HPLOLPL��VXGD�o|]�Q�UO�N�G�]H\OHULQLQ�YH�\�]H\�
S�U�]O�O�N�GH÷LúLPOHULQLQ�LQFHOHQPHVL�DPDoODQPÕúWÕU�
dDOÕúPDQÕQ� VÕIÕU� KLSRWH]L� úXQODUGÕU��1.�0DWHU\DO� W�U�Q�Q� VX�

HPLOLPL�� VXGD� o|]�Q�UO�N� G�]H\L� YH� \�]H\� S�U�]O�O�N�
GH÷LúLPL� �]HULQGH� HWNLVL� \RNWXU�� 2.� gUQHNOHULQ� IDUNOÕ�
VRO�V\RQODUD� �'6�� 6$�� PDUX]� NDOPDVÕ� VRQXFXQGD� \�]H\�
S�U�]O�O�N�GH÷LúLPL��VX�HPLOLPL�YH�VXGD�o|]�Q�UO�N�G�]H\-
OHUL�DoÕVÕQGDQ�KHUKDQJL�ELU�IDUN�ROXúPD]�

GEREÇ ve YÖNTEMLER
lZVMSTMZQV�PIbÜZTIVUI[Ü
%X�oDOÕúPDGD�NXOODQÕOPDN��]HUH�ELU�\�NVHN�YLVNR]LWHOL�EXON�
ILOO�NRPSR]LW��)LOWHN70�%XON�)LOO�3RVWHULRU�5HVWRUDWLYH���0�
(63(��6HHIHOG��$OPDQ\D���ELU�PLNURKLEULW�NRPSR]LW��&KDULV-
PD�6PDUW��.XO]HU��+DQDX��$OPDQ\D���ELU�QDQRKLEULW�LQGLUHNW�
NRPSR]LW� �*UDGLD70� 3OXV� LQGLUHNW� NRPSR]LW�� *&� &R���
7RN\R�� -DSRQ\D��YH�ELU� ÕúÕNOD� VHUWOHúHQ� UH]LQ�PRGLIL\H� FDP�
L\RQRPHU�VLPDQ��5,9$�UH]LQ�PRGLIL\H�FDP�L\RQRPHU��6',��
9LFWRULD��$YXVWUDO\D��ROPDN��]HUH�WRSODP���IDUNOÕ�UH]LQ�LoHULN-
OL�UHVWRUDWLI�PDWHU\DO�VHoLOGL��+HU�PDWHU\DOGHQ����DGHW�ROPDN�
�]HUH� WRSODPGD� ��� DGHW� |UQHN� KD]ÕUODQGÕ�� dDOÕúPDGD�
NXOODQÕODQ�PDWHU\DOOHULQ�DoÕNODPDODUÕQD�YH��UHWLFL�ELOJLOHULQH�
\HU�YHULOGL��7DEOR�����

Tablo 1. dDOÕúPDGD�NXOODQÕODQ�PDO]HPHOHU�YH�|]HOOLNOHUL

%LV�*0$�� %LVIHQRO�$� GLJOLVLGLO� GLPHWDNULODW�� $8'0$�� $URPDWLN� �UHWDQ�
GLPHWDNULODW�� 7(*'0$�� 7ULHWLOHQ� JOLNRO� GLPHWDNULODW�� 8'0$�� hUHWDQ�
GLPHWDNULODW�� %LV�(0$�� (WRNVLODWHG� ELVIHQRO�$�GLPHWDNULODW�� +(0$��
+LGURNVLHWLO�PHWDNULODW

dDOÕúPDGD�|UQHNOHULQ�KD]ÕUODQPDVÕ� LoLQ���PP�oDSÕQGD�YH���
PP�NDOÕQOÕ÷ÕQGD�WHIORQ�NDOÕS�NXOODQÕOGÕ��gUQHNOHUL�KD]ÕUODPDN�
LoLQ�ELU�FDP�ODPHO��]HULQH�úHIIDI�EDQW�\HUOHúWLULOGL�YH�EXQXQ�
�]HULQH� NRQXODQ� WHIORQ� NDOÕED� EXON� ILOO� NRPSR]LW� UH]LQ�� ELU�
VSDW�O�LOH�WHN�WDEDNDGD��&KDULVPD�6PDUW��QLYHUVDO�NRPSR]LW���
*UDGLD70� 3OXV� øQGLUHNW� .RPSR]LW�� 5,9$� ÕúÕNOD� VHUWHOHúHQ�
UH]LQ�PRGLIL\H�FDP�L\RQRPHU�LVH��UHWLFL�ILUPD�WDOLPDWODUÕQD�
X\JXQ�RODUDN���PP¶OLN�WDEDNDODU�KDOLQGH�\HUOHúWLULOGL��
'DKD�VRQUD�|UQHNOHULQ��VW�\�]H\L� WHNUDU� úHIIDI�EDQW�YH�FDP�
ODPHO� LOH� NDSDWÕOGÕ�� &DP� ODPHO� NDOGÕUÕODUDN� NDOÕSWDQ� WDúDQ�
ID]ODOÕNODU� D÷Õ]� VSDW�O�� LOH� X]DNODúWÕUÕOGÕ�� $UGÕQGDQ� NDOÕS�
LoHULVLQGHNL� |UQHNOHU� �VW� NÕVÕPGDQ� ELU� /('� ÕúÕN� FLKD]Õ� LOH�
�9DOR��8OWUDGHQW��6RXWK�-RUGDQ��87��$%'��SROLPHUL]H�HGLOGL��
,úÕN� FLKD]Õ� |UQHNOHUH� GLN� ELU� úHNLOGH� YH� HQ� NÕVD�PHVDIHGHQ�
WXWXOPXúWXU�� øQGLUHNW� ELU� NRPSR]LW� UH]LQ� PDWHU\DOL� RODQ�
*UDGLD� LOH�KD]ÕUODQDQ�NRPSR]LW�|UQHNOHU�ELU�SROLPHUL]DV\RQ�
FLKD]ÕQGD��/DEROLJKW�'82��*&�(XURSH����GN�LODYH�ELU�SROLP-
HUL]DV\RQD�WDEL�WXWXOGX��%LWLP�YH�FLOD�SURVHG�UOHUL�|UQHNOHULQ�
ÕúÕN�X\JXODQDQ�\�]H\OHULQH�G�ú�N�GHYLUOL�ELU�PLNURPRWRU�LOH�

6RI�/H[� 'LVN� ��0� (63(�� 6W�� 3DXO�� 01�� $%'�� FLOD� VHWL�
NXOODQÕODUDN� \DSÕOGÕ�� 7�P� |UQHNOHU� ��� VQ� ER\XQFD� KDILI� HO�
EDVÕQFÕ\OD�NXUX�RODUDN�VÕUDVÕ\OD�NDOÕQ��RUWD��LQFH�YH�V�SHU�LQFH�
DO�PLQ\XP�RNVLW�HPGLULOPLú�GLVNOHUOH�FLODODQGÕ��+HU�ELU�FLOD�
GLVNL� DúDPDVÕQGDQ� VRQUD�� �]HULQGHNL� DUWÕNODUÕQ� JLGHULOPHVL�
LoLQ� |UQHNOHU�� ��� VQ� ER\XQFD� VX\OD� L\LFH� GXUXODQGÕ� YH� �� VQ�
KDYD� LOH� NXUXWXOGX�� +HU� FLOD� GLVNLQGHQ� VRQUD� D\QÕ� LúOHPOHU�
X\JXODQGÕ��+HU�|UQHN�LoLQ�\HQL�ELU�FLOD�GLVNL�NXOODQÕOGÕ��.RP-
SR]LW� UH]LQ� |UQHNOHULQ� DOW� \�]H\OHULQH� KHUKDQJL� ELU� LúOHP�
X\JXODQPDGÕ�� gUQHNOHU� QXPDUDODQGÕUÕODUDN� NDUÕúPD\DFDN�
úHNLOGH� ��� VD� ER\XQFD� EHNOHWLOPHN� �]HUH� VLOLND� MHO� LoHUHQ�
GHVLNDW|UH�\HUOHúWLULOGL�
+D]ÕUODQDQ� GHQH\� |UQHNOHUL� GHVLNDW|U� LoHULVLQGH� ��� VD� ER��
\XQFD�EHNOHWLOGLNWHQ�VRQUD�NXUX�D÷ÕUOÕNODUÕ��������JU�KDVVDVL-
\HWLQGHNL�WHUD]L��2KDXV�SLRQHHU��0HUFN��.X]H\�$PHULND��LOH�
|Oo�OG���,62����������������VWDQGDUWODUÕQD�J|UH�QXPXQHGHNL�
D÷ÕUOÕN� ND\EÕ� ��� VD¶OLN� SHUL\RW� LoLQGH�����PJ¶GDQ� D]� LVH� EX�
QLKDL� D÷ÕUOÕN�RODUDN� LIDGH� HGLOGL��$÷ÕUOÕ÷ÕQ�����PJ¶GDQ�GDKD�
ID]OD� GH÷LúPHGL÷L� J|U�OHQH� NDGDU� |Oo�POHU� WHNUDUODQGÕ��
$÷ÕUOÕN�VDELWOHQGL÷LQGH�EDúODQJÕo�D÷ÕUOÕNODUÕ�PLNURJUDP��ȝJ��
FLQVLQGHQ� 0�� RODUDN� ND\GHGLOGL�� 6DELW� D÷ÕUOÕ÷D� JHOHQ�
|UQHNOHULQ� oDSODUÕ� NXPSDV� \DUGÕPÕ\OD� |Oo�OG��� 'DKD� VRQUD�
RUWDODPD� oDSODUÕ� KHVDSODQGÕ�� +HU� ELU� |UQH÷LQ� D\QÕ� úHNLOGH�
NDOÕQOÕNODUÕ�|Oo�OHUHN�RUWDODPDODUÕ�KHVDSODQGÕ��2UWDODPD�oDS�
NXOODQÕODUDN�KHU�ELU�|UQH÷LQ�DODQÕ�PP2�FLQVLQGHQ�YH�RUWDODPD�
NDOÕQOÕNODUÕ�NXOODQÕODUDN�KHU�ELU�|UQH÷LQ�PP��FLQVLQGHQ�KDFPL�
KHVDSODQGÕ�
+DFLP� KHVDSODQGÕNWDQ� VRQUD� KHU� ELU� |UQH÷LQ� \�]H\�
S�U�]O�O�÷�� \�]H\� \DSÕVÕQÕ� �� ER\XWOX� RODUDN� |OoHELOHQ� ELU�
SURILORPHWUH�FLKD]Õ��6XUIHVW�6-������0LWXWR\R��7RN\R��-DSRQ-
\D�� NXOODQÕODUDN� |Oo�OG�� YH� S�U�]O�O�N� GH÷HUOHUL� KHU� |UQHN�
LoLQ��5D��ȝP�RODUDN�ND\GHGLOGL��gOo�P�QXPXQH��]HULQGHNL���
PP¶OLN�ELU�DUDOÕNWD��KHU�|UQH÷LQ�RUWD�KDW�oDS�X]XQOX÷X�ER\XQ-
FD�WRSODP���IDUNOÕ�E|OJHGHQ�\DSÕOGÕ�YH�HOGH�HGLOHQ�GH÷HUOHULQ�
DULWPHWLN�RUWDODPDVÕ�DOÕQGÕ��%X�LON�|Oo�OHQ�S�U�]O�O�N�GH÷HUL�
5D��RODUDN�ND\GHGLOGL�

;)�i�bMT\Q[QVQV�0IbÜZTIVUI[Ü
dDOÕúPDPÕ]GD� 6$� LKWLYD� HGHQ� LoHFHNOHUL� WDNOLW� HWPHN� LoLQ�
��¶OLN� �S+� ����� 6$� o|]HOWLVL� NXOODQÕOGÕ�� +DVVDV� WHUD]LGH�
�2KDXV�SLRQHHU�����JU�6$�WDUWÕOÕS��]HULQH���OW�NDGDU�'6�LODYH�
HGLOHUHN���¶OLN�6$�o|]HOWLVL� HOGH� HGLOGL��d|]HOWLQLQ�S+¶VÕQÕ�
EHOLUOHPHGHQ� |QFH� S+�PHWUHQLQ� �øQRODE� S+�PHWHU� OHYHO� ���
:7:��:HLOKHLP��$OPDQ\D��S+¶VÕ������YH�����RODQ�WDPSRQ-
ODUOD�NDOLEUH�HGLOGL��+D]ÕUODQDQ�o|]HOWLQLQ�LON�S+�GH÷HUL������
RODUDN�|Oo�OG���dDOÕúPDGD�NXOODQÕODFDN�RODQ�o|]HOWLQLQ�S+¶VÕ�
���¶\H�D\DUODPDN�LoLQ�JHUHNWL÷L�NDGDU��0�VRG\XP�KLGURNVLW�
LODYH� HGLOGL�� gUQHNOHU� EDúODQJÕo� D÷ÕUOÕNODUÕ�� KDFLPOHUL� YH�
EDúODQJÕo� \�]H\� S�U�]O�O�N� |Oo�POHUL� \DSÕOGÕNWDQ� VRQUD� ���
J�Q� ER\XQFD� �� IDUNOÕ� EHNOHPH� RUWDPÕQGD� �'6� YH� 6$��
EHNOHWLOPHN� �]HUH� �� DOW� JUXED� D\UÕOGÕ� �n  � ����� � dDOÕúPD�
JUXSODUÕ�7DEOR��¶GH�\HU�DOPDNWDGÕU�

Tablo 2.�dDOÕúPDGD�NXOODQÕODQ�PDWHU\DOOHU�YH�oDOÕúPD�JUXSODUÕ

$UGÕQGDQ� |UQHNOHU� LoHULVLQGH� '6� YH\D� 6$� VRO�V\RQODUÕQÕQ�
EXOXQGX÷X� FDP� DPEHU� úLúHOHUH� NR\XODUDN� ��� J�Q� ER\XQFD�
GHVLNDW|UGH� EHNOHWLOGL�� 6RO�V\RQODU� EX� V�UH� ]DUIÕQGD� �� NH]�
WD]HOHQGL���+HU�|UQHN�LoLQ���P/�VRO�V\RQ�NXOODQÕOGÕ�����J�Q�
EHNOHWPHGHQ�VRQUD�|UQHNOHU�VRO�V\RQODUGDQ�oÕNDUÕOGÕ�YH�Nk÷ÕW�
KDYOX�LOH�NXUXWXOGX��gUQHNOHU�VXGDQ�oÕNDUÕOGÕNWDQ���GN�VRQUD��
D÷ÕUOÕNODUÕ� KDVVDV� WHUD]LGH� WHNUDU� |Oo�OG�� YH� EX� D÷ÕUOÕN�0��
RODUDN� ND\GHGLOGL�� 'DKD� VRQUD� |UQHNOHULQ� LNLQFL� S�U�]O�O�N�
|Oo�POHUL� \DSÕOGÕ�� gOo�OHQ� EX� LNLQFL� GH÷HU� 5D�� RODUDN�
ND\GHGLOGL��gUQHNOHU�VDELW�N�WOH�D÷ÕUOÕNODUÕQÕ�WHNUDU�ND]DQPD-
ODUÕ�LoLQ�GHVLNDW|UGH����VD¶OLN�SHUL\RGODUD�WDEL�WXWXODUDN�WHVWLQ�
EDúÕQGDNL�LúOHP�WHNUDUODQGÕ��gUQH÷LQ�D÷ÕUOÕ÷Õ�VDELWOHQGL÷LQGH�
HOGH�HGLOHQ�GH÷HUOHU�0��RODUDN�ND\GHGLOGL��gUQHNOHULQ����J�Q�
VRQXQGDNL�VX�HPLOLPL�YH�VXGD�o|]�Q�UO�N�G�]H\OHUL�PLOLPH-
WUHN�SWH�PLNURJUDP�FLQVLQGHQ�úX�úHNLOGH�KHVDSODQGÕ�
:VS��ȝJ�PP��� �0���ȝJ��±�0���ȝJ����9��PP��
:VO��ȝJ�PP��� �0���ȝJ��±�0���ȝJ����9��PP��
:VO���6XGD�o|]�Q�UO�N��:VS���6X�HPLOLPL
%X�IRUP�ODV\RQ�VD\HVLQGH�PDWHU\DOLQ�VXGD�EHNOHWLOGL÷LQGH�VX�
HPLOLPL� LOH� D÷ÕUOÕ÷ÕQGDNL� DUWÕú� �0��� YH� |UQHNOHULQ� HPLOHQ�
VXGDQ�YH�o|]�QHQ�UH]LQGHQ�D\UÕOPÕú�QLKDL�D÷ÕUOÕ÷Õ��0���RODUDN�
ND\GHGLOPLú�ROGX��%X�0���0���0��GH÷HUOHUL�IRUP�OH�HGLOHUHN�
oDOÕúPDGD� NXOODQÕODQ� PDWHU\DOOHULQ� VX� HPLOLP� YH� VXGD�
o|]�Q�UO�N�G�]H\OHUL�VDSWDQGÕ�

ʈ[\I\Q[\QS[MT�IVITQb�
9HULOHULQ� LVWDWLVWLNVHO� DQDOL]L� LoLQ� WHN� \|QO�� YDU\DQV� DQDOL]L�
�RQH� ZD\� $129$�� YH� 3RVWKRF� �7XNH\� +6'�� oRNOX�
NDUúÕODúWÕUPD� WHVW�DQDOL]OHUL�NXOODQÕOPÕúWÕU��1RUPDOOLN�DQDOL]L�
LoLQ�.ROPRJRURY�6PLUQRY�WHVWL�NXOODQÕOPÕúWÕU��7�P�VRQXoODU�
LoLQ�DQODPOÕOÕN�G�]H\L�P� ������RODUDN�EHOLUOHQGL�

BULGULAR
A�bMa�X�Z�bT�T�ɦ��J]TO]TIZÜ
1XPXQHOHULQ�\�]H\�S�U�]O�O�÷���5D��GH÷LúLPOHULQLQ�RUWDOD-
PD�YH�VWDQGDUW�VDSPD�GH÷HUOHUL�7DEOR��¶WH�J|VWHULOPLúWLU�
<�]H\� S�U�]O�O�N� GH÷LúLP� GH÷HUOHUL� NDUúÕODúWÕUÕOGÕ÷ÕQGD�
50&ø6� JUXSODUÕ� NRPSR]LW� JUXSODUÕQD� J|UH� GDKD� \�NVHN�
\�]H\�S�U�]O�O�÷��GH÷LúLPL�J|VWHUPLúWLU��P ���������50&ø6�
JUXSODUÕQGD�LVH�6$�VRO�V\RQXQGD�EHNOHWLOHQ�|UQHNOHUGH�GDKD�
ID]OD�S�U�]O�O�N�DUWÕúÕ�J|U�OP�úW�U��P���������
.RPSR]LW�JUXSODUÕQD�EDNÕOGÕ÷ÕQGD��E�W�Q�NRPSR]LW�|UQHNOH��
ULQ� KHP� '6¶GH� KHP� GH� 6$� LoHULVLQGH� EHNOHWLOGLNOHULQGH�
ELUELUOHUL\OH�EHQ]HU�S�U�]O�O�N�GH÷LúLPL�J|VWHUPLúOHUGLU�

Tablo 3.�<�]H\�S�U�]O�O�÷��GH÷LúLP�GH÷HUOHULQLQ��5D��RUWDODPD�YH�VWDQGDUW�
VDSPD� GH÷HUOHUL� �ȝP���$\QÕ� V�WXQGDNL� IDUNOÕ� KDUIOHU� LVWDWLVWLNVHO� IDUNOÕOÕ÷Õ�
LIDGH�HWPHNWHGLU��P��������

;]�MUQTQUQ�J]TO]TIZÜ
gUQHNOHULQ� VX� HPLOLP� GH÷HUOHULQLQ� RUWDODPD� YH� VWDQGDUW�
VDSPDODUÕ��ȝJ�PP���7DEOR��¶GH�J|VWHULOPHNWHGLU��6X�HPLOLPL�
RUWDODPD� GH÷HUOHUL� NDUúÕODúWÕUÕOGÕ÷ÕQGD� 50&ø6� JUXSODUÕ�
NRPSR]LW�JUXSODUÕQD�J|UH�GDKD�\�NVHN�VX�HPLOLPL�GH÷HUOHUL�
J|VWHUPLúWLU� �P �� ������� 50&ø6� JUXSODUÕQGD� LVH� 6$�
VRO�V\RQXQGD� EHNOHWLOHQ� |UQHNOHUGH� GDKD� ID]OD� VX� HPLOLPL�
J|U�OP�úW�U� �P ���������.RPSR]LW� JUXSODUÕQD� EDNÕOGÕ÷ÕQGD��
E�W�Q�NRPSR]LW�|UQHNOHULQ�KHP�'6¶GH�KHP�GH�6$�LoHULVLQGH�
EHNOHWLOGLNOHULQGH� ELUELUOHUL\OH� EHQ]HU� VX� HPLOLPL� GH÷HUOHUL�
J|VWHUPLúOHUGLU�

Tablo 4. 6X�HPLOLPL�GH÷HUOHULQH� DLW� WDQÕPOD\ÕFÕ� LVWDWLVWLNVHO� GH÷HUOHU��$\QÕ�
V�WXQGDNL�IDUNOÕ�KDUIOHU�LVWDWLVWLNVHO�IDUNOÕOÕ÷Õ�LIDGH�HWPHNWHGLU��P �������

;]LI�t�b�V�ZT�S�J]TO]TIZÜ
dDOÕúPDGD�VXGD�o|]�Q�UO�N�ELULPL�RODUDN�ȝJ�PP��NXOODQÕOGÕ��
gUQHNOHULQ�VXGD�o|]�Q�UO�N�GH÷HUOHULQLQ�RUWDODPD�YH�VWDQGDUW�
VDSPDODUÕ��ȝJ�PP���7DEOR��¶GH�J|VWHULOPLúWLU�

Tablo 5. 6XGD�o|]�Q�UO�N�RUWDODPD�GH÷HUOHULQH�DLW� WDQÕPOD\ÕFÕ� LVWDWLVWLNVHO�
GH÷HUOHU��$\QÕ�V�WXQGDNL�IDUNOÕ�KDUIOHU�LVWDWLVWLNVHO�IDUNOÕOÕ÷Õ�LIDGH�HWPHNWHGLU�
�P �������
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*UXSODU� DUDVÕQGD� VXGD� o|]�Q�UO�N� DoÕVÕQGDQ� DQODPOÕ�
IDUNOÕOÕNODU� ROGX÷X� EXOXQGX� �P �� ������� 6XGD� o|]�Q�UO�N�
RUWDODPD�GH÷HUOHULQH�EDNÕOGÕ÷ÕQGD�HQ�G�ú�N�VXGD�o|]�Q�UO�N�
GH÷HUL�*UXS�&KDULVPD�'6¶\H����������������ȝJ�PP���DLWWLU��
&KDULVPD�'6� JUXEX� LOH� GL÷HU� JUXSODU� DUDVÕQGD� LVWDWLVWLNVHO�
RODUDN� DQODPOÕ� ELU� IDUN� EXOXQPDVÕQD� UD÷PHQ� �P �� �������
&KDULVPD�6$�JUXEX�LOH�DUDVÕQGD�DQODPOÕ�ELU�IDUN�EXOXQPDGÕ��
(Q� \�NVHN� VXGD� o|]�Q�UO�N� GH÷HUL� 50&ø6�6$� JUXEXQD�
���������������ȝJ�PP���DLWWLU�YH�EX�GH÷HU�GL÷HU�JUXSODUD�J|UH�
LVWDWLVWLNVHO� RODUDN� DQODPOÕ� GHUHFHGH� \�NVHNWLU� �P �� �������
50&ø6�'6� JUXEX� 50&ø6�6$� JUXEXQGDQ� VRQUD� HQ� \�NVHN�
VXGD� o|]�Q�UO�N� GH÷HUL� J|VWHUGL� YH� EX� o|]�Q�UO�N� GH÷HUL�
GL÷HU�W�P�JUXSODUGDQ�LVWDWLVWLNVHO�RODUDN�IDUNOÕ�EXOXQGX��P < 
������� *UDGLD�'6�� %XON�6$� YH� %XON�'6� JUXSODUÕ� EHQ]HU�
o|]�Q�UO�N� GH÷HUOHUL� J|VWHUPHVLQH� UD÷PHQ�� &KDULVPD�'6��
50&ø6�6$�YH�50&ø6�'6�JUXSODUÕ�LOH�DUDVÕQGDNL�IDUN�LVWDWLV-
WLNVHO�RODUDN�DQODPOÕ�EXOXQGX��P ��������
&KDULVPD�6$� JUXEX� LOH� *UDGLD�6$�� 50&ø6�'6� YH�
50&ø6�6$� JUXSODUÕ� DUDVÕQGD� DQODPOÕ� ELU� IDUN� EXOXQPDVÕQD�
UD÷PHQ��P ���������GL÷HU�JUXSODU�LOH�DUDVÕQGDNL�IDUN�DQODPOÕ�
EXOXQPDGÕ��P ���������*UDGLD�6$�JUXEX�LOH�&ø6�6$��&KDULV-
PD�'6� YH� &KDULVPD�6$� JUXSODUÕ� DUDVÕQGD� DQODPOÕ� ELU� IDUN�
EXOXQPDVÕQD� UD÷PHQ� �P �� ������� GL÷HU� JUXSODU� DUDVÕQGD�
DQODPOÕ�ELU�IDUN�EXOXQPDGÕ�

<):<1̪5)
%LU� UHVWRUDV\RQXQ� VD÷� NDOÕP� V�UHVLQL� EHOLUOH\HQ� DQD� IDNW|U��
OHUGHQ�ELUL��UHVWRUDV\RQXQ�D÷Õ]�RUWDPÕQGDNL�NLP\DVDO�VWDELOL-
WHVLGLU�� 5HVWRUDV\RQODU� \DSÕOPDVÕQGDQ� LWLEDUHQ� V�UHNOL�
HWNLOHúLP�KDOLQGH�ROGXNODUÕ�D÷Õ]�RUWDPÕQGDQ�YH�EXUDGD�WHPDV�
HWLNOHUL�VÕYÕODUGDQ�HWNLOHQLUOHU�������/DERUDWXYDU�oDOÕúPDODUÕQ-
GD� D÷Õ]� RUWDPÕQÕ� WDNOLW� HWPHN� DPDFÕ\OD� NXOODQÕODQ�PDWHU\DO�
\HOSD]HVL� ROGXNoD� JHQLúWLU�� %X� PDWHU\DOOHULQ� VX� HPLOLPL��
o|]�Q�UO�÷�� YH� \�]H\� S�U�]O�O�÷�� KDNNÕQGD� ELOJL� VDKLEL�
ROPDN�RQODUÕQ�NXOODQÕP�|PU�Q��WDKPLQ�HGHELOPHN�DoÕVÕQGDQ�
|QHPOLGLU��%X�oDOÕúPD�LOH�UH]LQ�LoHULNOL�ED]Õ�UHVWRUDWLI�PDWHU��
\DOOHULQ� oHúLWOL� EHNOHPH� RUWDPÕQGDNL� VX� HPLOLPL�� VXGD�
o|]�Q�UO�N�YH�\�]H\�S�U�]O�O�÷��DUDúWÕUÕOPÕúWÕU��
dHúLWOL� UHVWRUDWLI� PDWHU\DOOHULQ� VX� HPLOLP�� o|]�Q�UO�N� YH�
\�]H\� S�U�]O�O�N� |]HOOLNOHULQLQ� LQFHOHQGL÷L� oDOÕúPDODUGD��
VDNODPD�RUWDPÕ�YH�EHNOHPH�V�UHOHUL�oRN�oHúLWOLOLN�J|VWHUPHN-
WHGLU�� )'$� WDUDIÕQGDQ� JÕGDODUÕ� WDNOLW� HGHELOHFHN� YH� RQODUÕQ�
\HULQH�NXOODQÕODELOHFHN�NLP\DVDOODU�RODUDN��6$��'6��KHSWDQ��
HWDQRO�JLEL�VRO�V\RQODU�EHOLUWLOPLúWLU� ������'6��D÷Õ]� LoLQGHNL�
W�N�U�N�� JLQJLYDO� VÕYÕODU� YH� VX� JLEL� WHPDVWD� ROXQDQ� QHPOL�
RUWDPÕ�WDNOLW�HWPHN�LoLQ�NRQWURO�JUXEX�RODUDN�oR÷X�oDOÕúPDGD�
NXOODQÕOPDNWDGÕU���������
dDOÕúPDPÕ]GD� D÷Õ]GDNL� QHPOL� RUWDPÕ� WDNOLW� HWPHN� LoLQ� '6�
NXOODQÕOPÕúWÕU�����6$�LVH��.RRL�YH�DUN�������YH�'�QGDU�YH�DUN��
����� oDOÕúPDODUÕQD� EHQ]HU� úHNLOGH�� ED]Õ� PH\YH�� VHE]H� YH�
LoHFHNOHUGHNL�DVLGLN�RUWDPÕ�WDNOLW�HGHELOPHVL�DPDFÕ\OD�VDNOD-
PD�RUWDPÕ�RODUDN�NXOODQÕOPÕúWÕU�
/LWHUDW�UGH� NRPSR]LWOHULQ� VX� HPLOLP� YH� o|]�Q�UO�NOHULQL�
DUDúWÕUDQ� oDOÕúPDODUGD� NÕVD� G|QHP� �������� YH� X]XQ� G|QHP�
��������oDOÕúPDODU�\DSÕOPÕúWÕU��5HVWRUDWLI�PDWHU\DOOHULQ�\�]H\�
S�U�]O�O�÷�Q��LQFHOH\HQ�oDOÕúPDODUGD���J�Q����J�Q�����J�Q�
JLEL� NÕVD� G|QHP� GH÷LúLPOHUL� LQFHOHQPLúWLU� ��������� %L]LP�
oDOÕúPDPÕ]GD�5DKLP�YH�DUN�¶QÕQ������\DSWÕ÷Õ�DVLW�LKWLYD�HGHQ�

LoHFHNOHUGH� EHNOHWLOHQ� NRPSR]LWOHULQ� VX� HPLOLP� GH÷HUOHULQL�
LQFHOHGLNOHUL�oDOÕúPDODUÕQD�EHQ]HU�úHNLOGH�|UQHNOHULQ�EHNOHPH�
V�UHVL����J�Q�RODUDN�EHOLUOHQPLúWLU�
,62������������VX�HPLOLP�YH�o|]�Q�UO�N�EHOLUOHQPHVL�DPDFÕ\OD�
NXOODQÕODQ�J�YHQLOLU� VWDQGDUWODUGDQ�ELULVLGLU��%X�VWDQGDUGD�J|UH��
PDWHU\DOOHULQ� VX� HPLOLP� VHYL\HOHULQLQ� ��� ȝJ�PP�¶H� HúLW� YH\D�
GDKD�D]��o|]�Q�UO�÷�Q�LVH�����ȝJ�PP�¶H�HúLW�YH\D�GDKD�D]�ROPDVÕ�
JHUHNWL÷L� EHOLUWLOPLúWLU�� %L]LP� oDOÕúPDPÕ]GD� NXOODQGÕ÷ÕPÕ]�
|UQHNOHULQ����J�QO�N�EHNOHPH�V�UHVL�VRQXQGD�VX�HPLOLPL�GH÷HU-
OHUL�� 50&ø6�6$� YH� 50&ø6�'6� JUXEX� KDULo�� W�P� NRPSR]LW�
JUXSODUÕ� LoLQ� ,62� NULWHUOHULQGH� ELOGLULOHQ� GH÷HUOHUGHQ� ROGXNoD�
G�ú�N�EXOXQPXúWXU��d|]�Q�UO�N�GH÷HUOHUL� LVH��6$¶GD�EHNOHWLOHQ�
UH]LQ�PRGLIL\H�FDP�L\RQRPHU�JUXEX�KDULo�GL÷HU� W�P�JUXSODUGD�
,62�NULWHUOHULQGH�EHOLUWLOHQ�PDNVLPXP�����ȝJ�PP��GH÷HULQH�J|UH�
ROGXNoD�G�ú�N�EXOXQPXúWXU��
.RPSR]LW�UH]LQOHULQ�VX�HPLOLPL�YH�o|]�Q�UO�÷��oHúLWOL�IDNW|UOHUH�
ED÷OÕGÕU��%XQODUÕQ�EDúÕQGD�UH]LQ�PDWULNVLQ�W�U��YH�PLNWDUÕ��GROGX-
UXFXODUÕQ�WLSL��GROGXUXFXODUÕQ�E�\�NO�NOHUL�YH�RUDQODUÕ�JHOPHNWH-
GLU��$\UÕFD�� UHDNVL\RQD� JLUPHPLú� PRQRPHU� YDUOÕ÷Õ� YH� PLNWDUÕ��
SROLPHUL]DV\RQ� \|QWHPL� JLEL� IDNW|UOHU� GH� VX� HPLOLPL� YH�
o|]�Q�UO�÷��HWNLOHPHNWHGLU�������
<DS� YH� DUN�� ����� UH]LQ�PRGLIL\H� FDP� L\RQRPHU� VLPDQÕQ� VX�
HPLOLPL�YH�o|]�Q�UO�N�RUDQODUÕQÕQ��NRPSR]LW�UH]LQ�PDWHU\DOOHUH�
NÕ\DVOD� EHOLUJLQ� RUDQGD� \�NVHN� ROGX÷XQX� ELOGLUPLúOHUGLU�� %D]Õ�
FDP� L\RQRPHU�VLPDQODUÕQ� LoHULVLQGH�EXOXQDQ�+(0$¶QÕQ�J�oO��
KLGURILOLN�|]HOOL÷H�VDKLS�ROPDVÕQGDQ�GROD\Õ��+(0$�LoHUHQ�FDP�
L\RQRPHU� VLPDQODUÕQ� \�NVHN� VX� HPLOLPLQH� VDKLS� ROGX÷X� ELOGL��
ULOPLúWLU�������dDOÕúPDPÕ]GD�NXOODQÕODQ�5,9$�UH]LQ�PRGLIL\H�FDP�
L\RQRPHU� VLPDQÕQ� W�P� EHNOHPH� VRO�V\RQODUÕQGD� HQ� ID]OD� VX�
HPLOLPL�J|VWHUHQ�PDWHU\DO�ROPDVÕ�\DSÕVÕQGDNL�+(0$�LoHUL÷LQH�
DWIHGLOHELOLU��
$\UÕFD��oDOÕúPDPÕ]GD��6$¶GD�EHNOHWLOHQ�50&ø6�|UQHNOHULQLQ�VX�
HPLOLPL�� GLVWLOH� VXGD� EHNOHWLOHQ� |UQHNOHUGHQ� DQODPOÕ� GHUHFHGH�
GDKD�\�NVHN�EXOXQPXúWXU��%X�GXUXP�� DVLGLN�RUWDPÕQ�PDWHU\DO�
\�]H\LQGH�GDKD�E�\�N�DúÕQGÕUÕFÕ�HWNL\H�VDKLS�ROPDVÕ���������YH�
DVLGH�PDUX]�NDODQ�PDWHU\DOLQ��VX�PROHN�OOHULQLQ�SROLPHU�D÷ÕQD�
JLUPHVL�LoLQ�GDKD�D]�HQJHO�ROXúWXUDUDN�VX�HPLOLPLQL�DUWÕUPDVÕQGDQ�
�����ND\QDNOÕ�RODELOHFH÷L�G�ú�Q�OHELOLU��%X�ED÷ODPGD�|UQHNOHULQ�
IDUNOÕ�VRO�V\RQODUD��'6�YH�6$��PDUX]�NDOPDVÕ�VRQXFXQGD�\�]H\�
S�U�]O�O�N�GH÷LúLPL��VX�HPLOLPL�YH�o|]�Q�UO�N�G�]H\OHUL�DoÕVÕQ-
GDQ� KHUKDQJL� ELU� IDUN� ROXúPD\DFD÷Õ� \|Q�QGHNL� LNLQFL� VÕIÕU�
KLSRWH]LPL]� NÕVPHQ� UHGGHGLOPLúWLU�� 6X� HPLOLPL� UHDNVL\RQD�
JLUPHPLú� PRQRPHUOHULQ� YH� GROGXUXFX� SDUWLN�OOHULQ� \DSÕGDQ�
X]DNODúPDVÕQD� QHGHQ� ROXU� �����2UJDQLN� \DSÕGDQ�PRQRPHUOHULQ�
X]DNODúPDVÕQGD�PRQRPHULQ�PROHN�OHU� ER\XWX� HWNLOLGLU��.�o�N�
PROHN�OHULQ� PRELOLWHOHUL� GDKD� ID]ODGÕU� YH� EX� \�]GHQ� E�\�N�
PROHN�OOHUH� J|UH� GDKD�KÕ]OÕ� o|]�Q�UOHU��'�ú�N� D÷ÕUOÕNOÕ�PRQR-
PHUOHU�� \�NVHN� D÷ÕUOÕNOÕ� RODQODUD� J|UH� GDKD� E�\�N�PLNWDUODUGD�
D\UÕúDELOLU� ������ 7(*'0$� \�NVHN� PRELOLWH� J|VWHUHQ� N�o�N�
D÷ÕUOÕNOÕ� ELU� PROHN�OG�U� YH� %LV�*0$� JLEL� E�\�N� PROHN�OOHUH�
J|UH� GDKD� oDEXN� D\UÕúÕUODU� ������ dDOÕúPDPÕ]GD� KDQJL� RUWDP�
ROGX÷XQD� EDNÕOPDNVÕ]ÕQ� &KDULVPD� NRPSR]LW� JUXEXQXQ�
o|]�Q�UO�÷�Q�Q� )LOWHN� %XON� ILOO� YH� *UDGLD� LQGLUHNW� NRPSR]LW�
JUXSODUÕQGDQ� G�ú�N� ROPDVÕQÕQ� VHEHEL�� PRQRPHU� \DSÕVÕQÕQ�
%LV�*0$�LoHUPHVL�YH�GROGXUXFX�SDUWLN�OOHULQLQ�ER\XWXQXQ�GL÷HU�
NRPSR]LWOHUGHQ�E�\�N�ROPDVÕQD�ED÷ODQDELOLU�
(LVHQEXUJHU� YH� DUN�� ����� DVLW� o|]HOWLVLQLQ� S+
ÕQGDNL� D]DOPDQÕQ�
FDP� L\RQRPHU� VLPDQÕQ� o|]�Q�UO�÷�Q��DUWWÕUGÕ÷ÕQÕ�J|VWHUPLúWLU��

$\UÕFD��DVLW�o|]HOWLVLQGHNL�+��L\RQ�NRQVDQWUDV\RQXQXQ�VLPDQÕQ�
HUR]\RQXQGD�LWLFL�J�o�ROGX÷XQX�LGGLD�HWPLúOHUGLU��dDOÕúPDPÕ]GD�
6$� LoHULVLQGH� EHNOHWLOHQ� UH]LQ� PRGLIL\H� FDP� L\RQRPHU� VLPDQ�
|UQHNOHULQLQ� o|]�Q�UO�N� GH÷HUL�� '6¶GD� EHNOHWLOHQ� |UQHNOHUGHQ�
|QHPOL� |Oo�GH� GDKD� \�NVHN� EXOXQPXúWXU�� 6$¶GD�� '6¶\H� J|UH�
GDKD� \�NVHN� o|]�Q�UO�N� J|U�OPHVLQLQ� VHEHEL�� \DSÕVÕQGDNL� +��
L\RQODUÕQÕQ� FDP� L\RQRPHU� PDWULVLQH� GLI�]H� RODUDN� PDWULVWHNL�
PHWDO�NDW\RQODUÕQÕQ�\HULQL�DODUDN�RQODUÕQ�\�]H\GHQ�VDOÕQPDVÕQD�
QHGHQ�ROPDVÕ�G�ú�Q�OHELOLU��������0HYFXW�oDOÕúPDQÕQ�EXOJXODUÕQ-
GD�5,9$� UH]LQ�PRGLIL\H� FDP� L\RQRPHU� VLPDQÕQ� W�P� EHNOHPH�
VRO�V\RQODUÕQGD� HQ� ID]OD� o|]�Q�UO�N� J|VWHUHQ�PDWHU\DO� ROGX÷X�
VRQXFXQD�XODúÕOPÕúWÕU��'L÷HU�W�P�JUXSODUGD�o|]�Q�UO�÷�Q�QHJDWLI�
GH÷HUOHU� J|VWHUPHVL� PDWHU\DOOHULQ� GHKLGUDWDV\RQODUÕQÕ� WDPDP-
ODPDGÕ÷Õ�G�ú�Q�OHUHN��o|]�QPHQLQ�PH\GDQD�JHOPHGL÷LQL�GH÷LO��
G�ú�N� o|]�Q�UO�N� J|VWHUGLNOHUL� DQODPÕQD� JHOHELOLU�� /LWHUDW�UGH�
QHJDWLI�o|]�Q�UO�N�GH÷HUOHULQLQ��GROGXUXFXODUÕQ�KLGUROL]L�VRQXFX�
ROXúDQ�PHWDO�KLGURNVLWOHU�VHEHEL\OH�ROXúDELOHFH÷L�������HPLOHQ�VX�
PROHN�OOHULQLQ� SROLPHU� ]LQFLUOHULQLQ� SRODU� JUXSODUÕQD� KLGURMHQ�
ED÷Õ� LOH� ED÷ODQÕS� WDPDPHQ� X]DNODúWÕUÕODPDPDVÕ� QHGHQL\OH�
RODELOHFH÷L� �������� YH\D� VX� DOÕPÕQÕQ� o|]�Q�UO�NOHULQGHQ� GDKD�
ID]OD�ROGX÷XQX�J|VWHUHELOHFH÷L�ELOGLULOPLúWLU���������
<�]H\�S�U�]O�O�÷��UHVWRUDV\RQODUÕ�GHQWDO�SODN�ELULNLPLQH��GLú�HWL�
LUULWDV\RQXQD��N|W��HVWHWLN�YH�SURJQR]D�NDUúÕ�GDKD�GX\DUOÕ�KDOH�
JHWLULU�������<�]H\�S�U�]O�O�÷�Q��GH÷HUOHQGLUPHN�LoLQ�PHNDQLN�
YH�OD]HU�SURILORPHWUHVL��WDUDPDOÕ�HOHNWURQ�PLNURVNREX��6(0��YH�
DWRPLN�NXYYHW�PLNURVNREX��$)0��JLEL�oHúLWOL�\|QWHPOHU�NXOODQÕO-
PDNWDGÕU��%XQODU� DUDVÕQGD� HQ� \D\JÕQ� RODUDN� NXOODQÕODQ� \|QWHP�
\�]H\LQ�LNL�ER\XWOX�J|U�QW�V�Q��YHUHQ�PHNDQLN�SURILORPHWUH�LOH�
\�]H\�S�U�]O�O�÷�Q�Q�|Oo�OPHVLGLU�
%ROOHQ�YH�DUN�������EDNWHUL�WXWXOXPX�LoLQ�HúLN�\�]H\�S�U�]O�O�÷��
5D�GH÷HULQLQ�����ȝP�DOWÕQGD�ROPDVÕ� JHUHNWL÷LQL� ELOGLUPLúOHUGLU��
'DKD�\�NVHN�ELU�5D�GH÷HUL��SODN�ELULNLPLQGH�DUWÕúD�VHEHS�RODUDN�
KHP�o�U�N�KHP�GH�SHULRGRQWDO�LQIODPDV\RQ�ULVNLQL�DUWWÕUDFDNWÕU�
������dDOÕúPDPÕ]GD�50&ø6�JUXSODUÕ�KDULo�NRPSR]LW�JUXSODUÕQGD��
S�U�]O�O�N�GH÷HULQGHNL�DUWÕú�EX�GH÷HUOHULQ�DOWÕQGD�EXOXQPXúWXU��
$\UÕFD��oDOÕúPDPÕ]GD�WHVW�HGLOHQ�W�P�PDWHU\DOOHU�KHU���EHNOHPH�
VRO�V\RQXQGD� S�U�]O�O�N� DUWÕúÕ� J|VWHUPLúWLU� DQFDN� 50&ø6�
JUXSODUÕ�GÕúÕQGDNL�NRPSR]LW�JUXSODUÕQGD�EX�GH÷HUOHU��LVWDWLVWLNVHO�
RODUDN� DQODPOÕ� ELU� IDUNOÕOÕN� J|VWHUPHPLúWLU�� 50&ø6� JUXEXQXQ�
W�P�VRO�V\RQODUGD�S�U�]O�O�N�GH÷HULQGHNL�GH÷LúLPLQ�NRPSR]LW�
JUXSODUÕQGDQ�GDKD�\�NVHN�ROPDVÕQÕQ�VHEHEL��UH]LQ�PRGLIL\H�FDP�
L\RQRPHU�VLPDQÕQ� WR]� LoHUL÷LQGH�EXOXQDQ� UHDNVL\RQD�JLUPHPLú�
VHUW� IORUR�DO�PLQR� VLOLNDW� FDP� SDUWLN�OOHULQLQ� \�]H\GHQ� oÕNÕQWÕ�
\DSDUDN� GDKD� S�U�]O�� ELU� \�]H\� ����� J|VWHUPHVLQGHQ� ND\QDNOÕ�
ROGX÷X� G�ú�Q�OHELOLU�� (OGH� HGLOHQ� VRQXoODUD� J|UH�� PDWHU\DO�
W�U�Q�Q��\�]H\�S�U�]O�O�N�GH÷LúLPL��VX�HPLOLPL�YH�o|]�Q�UO�N�
G�]H\OHUL� �]HULQGH� IDUN� \DUDWPD\DFD÷Õ� úHNOLQGHNL� ELULQFL� VÕIÕU�
KLSRWH]LPL]� UHGGHGLOPLúWLU�� /LWDUHW�UGH�� FDP� L\RQRPHU� ED]OÕ�
PDWHU\DOOHULQ�DVLGLN�VRO�V\RQODUGD�\�]H\�ND\EÕQD�X÷UDGÕ÷Õ�������
D\UÕFD��FDP�L\RQRPHU�HVDVOÕ�PDO]HPHOHULQ�DVLGLN�VÕYÕODUÕ�DEVRUEH�
HGHELOGLNOHUL� YH� EXQXQ� GD� PDWHU\DOLQ� \�]H\LQGH� ER]XOPD\D�
QHGHQ� ROGX÷X� ELOGLULOPLúWLU� ������ dDOÕúPDPÕ]GD� 50&ø6�6$�
JUXEXQGDNL� S�U�]O�O�N� GH÷LúLPLQLQ� 50&ø6�'6� JUXEXQGDQ�
DQODPOÕ�RODUDN�GDKD�ID]OD�ROPDVÕQÕ�LoHUL÷LQGHNL�IORUR�DO�PLQR�VL-
OLNDW�FDP�SDUoDFÕNODUÕQÕQ��6$�JLEL�DVLWOHUH�NDUúÕ�GX\DUOÕ�ROPDVÕQ-
GDQ�ND\QDNODQDELOHFH÷LQL�V|\OH\HELOLUL]������
0HYFXW�oDOÕúPDGD�50&ø6¶LQ�DNVLQH�NRPSR]LW�|UQHNOHU�DUDVÕQGD�
S�U�]O�O�N�GH÷LúLPLQGH�DQODPOÕ�ELU�IDUN�ROPDPDVÕQÕQ�VHEHSOHUL�

úXQODU�RODELOLU��6$�]D\ÕI�ELU�RUJDQLN�DVLW�ROGX÷X�LoLQ��SROLPHUL]H�
ROPXú�NRPSR]LWOHUGHNL�ED÷ODUD�]DUDU�YHUHFHN�NDGDU�J�oO��DVLGLW-
H\H� VDKLS� GH÷LOGLU� ������ $\UÕFD�� oDOÕúPDPÕ]GD� NXOODQGÕ÷ÕPÕ]�
NRPSR]LWOHU� \�NVHN� GROGXUXFX� LoHUL÷LQH� VDKLS� ROGX÷X� LoLQ� DVLW�
HWNLOHULQH� NDUúÕ� GDKD� \�NVHN� GLUHQo� J|VWHUHELOLUOHU�� %LOJLOL� YH�
DUN�¶QÕQ� ����� \DSPÕú� ROGX÷X� �� IDUNOÕ� UHVWRUDWLI�PDWHU\DOLQ� D÷Õ]�
RUWDPÕQÕ�WDNOLW�HGHQ�VÕYÕODUGD�EHNOHWLOPHVLQLQ�\�]H\�S�U�]O�O�÷��
�]HULQH� HWNLVLQL� LQFHOHGLNOHUL� oDOÕúPDODUÕQGD� 6$¶GD� EHNOHWLOHQ�
|UQHNOHUGHQ� VDGHFH� RUPRVHU� RODQ�$);� �$GPLUD� )XVLRQ�;�WUD��
JUXEXQGD� GL÷HU� JUXSODUD� J|UH� \�]H\� S�U�]O�O�N� GH÷LúLPLQGH�
DQODPOÕ� DUWÕú� EXOPXúODUGÕU�� <DS� YH� DUN�¶QÕQ� ����� \DSWÕ÷Õ� ELU�
oDOÕúPDGD� JÕGDODUÕ� WDNOLW� HGHQ� VÕYÕODUÕQ� �� DGHW� NRPSR]LW� UH]LQ�
PDWHU\DOLQ� \�]H\� S�U�]O�O�÷�QH� HWNLVLQL� LQFHOHPLú� YH� VÕYÕODUÕQ�
\�]H\� S�U�]O�O�÷�QH� |QHPOL� ELU� HWNLVLQLQ� ROPDGÕ÷ÕQÕ�
EXOPXúODUGÕU�� dDOÕúPDODU� DUDVÕQGDNL� EX� IDUNOÕOÕ÷ÕQ� NXOODQÕODQ�
NRPSR]LWOHULQ�� VRO�V\RQODUÕQ� YH� EHNOHPH� V�UHOHULQLQ� IDUNOÕ�
ROPDVÕ\OD�LOJLOL�RODELOHFH÷L�G�ú�Q�OHELOLU�

SONUÇ
5HVWRUDV\RQODU�D÷Õ]�LoHULVLQGH��oL÷QHPH�NXYYHWOHUL�YH�GLú�IÕUoDOD-
PD� JLEL� PHNDQLN� NXYYHWOHU� LOH� IDUNOÕ� VÕFDNOÕN� YH� DVLWOLNWH�
VRO�V\RQODUD�PDUX]� NDODELOPHNWH� YH� EX� GXUXPXQ� UHVWRUDV\RQ-
ODUÕQ� \�]H\� S�U�]O�O�N�� VX� HPLOLPL� YH� o|]�Q�UO�N� GH÷HUOHULQL�
HWNLOH\HELOHFH÷L�G�ú�Q�OPHNWHGLU��0HYFXW�oDOÕúPDGD�D÷Õ]�RUWDPÕ�
WDPDPHQ�WDNOLW�HGLOHPHPLúWLU�
%X� oDOÕúPDQÕQ� VÕQÕUODPDODUÕ� GkKLOLQGH�� HQ� ID]OD� VX� HPLOLPL� YH�
\�]H\�S�U�]O�O�÷��50&ø6�6$�JUXEXQGD�J|U�OP�úW�U��%HNOHPH�
RUWDPÕ� NRPSR]LW� UH]LQ� JUXSODUÕ� DUDVÕQGD� VX� HPLOLPL� YH� \�]H\�
S�U�]O�O�÷��GH÷LúLPL�DoÕVÕQGDQ�KHUKDQJL�ELU�IDUN�\DUDWPDPÕúWÕU��
$QFDN�� 50&ø6� LoLQ� DQODPOÕ� ELU� IDUND� QHGHQ� ROPXúWXU��
dDOÕúPDPÕ]GD�DVLGLN�VÕYÕODU�YH�'6¶\H�PDUX]�NDODQ�W�P�NRPSR]LW�
|UQHNOHULQ� VX� HPLOLPL� YH� o|]�Q�UO�N� GH÷HUOHUL� ,62�����������
VWDQGDUWODUÕQGD�EHOLUOHQPLú�VÕQÕUODUGDQ�ROGXNoD�G�ú�N�EXOXQPXú�
YH� VX� HPLOLPL� YH� o|]�Q�UO�N� DoÕVÕQGDQ� L\L� SHUIRUPDQV�
VD÷ODGÕNODUÕ�J|U�OP�úW�U�

<D]DUODUÕQ�.DWNÕODUÕ�
)LNLU�.DYUDP��$�0���$�'��� d�%��� 7DVDUÕP��$�0���$�'��� d�%���
'HQHWOHPH�'DQÕúPDQOÕN�� d�%���9HUL�7RSODPD� YH� øúOHPH�$�0���
$�'��� .D\QDN� 7DUDPDVÕ�� $�0��� $�'��� 0DNDOH� <D]ÕPÕ�� $�'���
(OHúWLUHO�øQFHOHPH��d�%�

)LQDQVPDQ�YH\D�0DOL�'HVWHN�
%X�oDOÕúPD�LoLQ�KHUKDQJL�ELU�PDOL�GHVWHN�DOÕQPDPÕúWÕU�

dÕNDU�dDWÕúPDVÕ�
<D]DUODUÕQ�oÕNDU�oDWÕúPDVÕ�EXOXQPDPDNWDGÕU�

(WLN�.XUXO�2QD\�%HOJHVL�
%X�oDOÕúPD�LoLQ�(WLN�.XUXO�2QD\�%HOJHVL�JHUHNPHPHNWHGLU�

%X�oDOÕúPD�ELULQFL�\D]DUÕQ��$KVHQ�0ø5'$6��'Lú�+HNLPOL÷LQGH�
8]PDQOÕN�WH]LQGHQ��UHWLOPLúWLU��



*HXUWVHQ�:��6FKRHOHU�8��$���\HDU�UHWURVSHFWLYH�
FOLQLFDO�VWXG\�RI�&ODVV�,�DQG�&ODVV�,,�FRPSRVLWH�
UHVWRUDWLRQV��-�'HQW�����������������

6DUUHWW� '&�� &OLQLFDO� FKDOOHQJHV� DQG� WKH�
UHOHYDQFH� RI� PDWHULDOV� WHVWLQJ� IRU� SRVWHULRU�
FRPSRVLWH� UHVWRUDWLRQV�� 'HQW� 0DWHU��
�������������

0RUPDQQ� :�� &RPSRVLWH� LQOD\V�� D� UHVHDUFK�
PRGHO�ZLWK�SUDFWLFH�SRWHQWLDO"�'LH�4XLQWHVVHQ]��
�����������������

%XUJR\QH�$5��1LFKROOV�-,��%UXGYLN�-6��,Q�YLWUR 
WZR�ERG\� ZHDU� RI� LQOD\�RQOD\� FRPSRVLWH� UHVLQ�
UHVWRUDWLYHV��-�3URVWKHW�'HQW�����������������

6|GHUKROP�.-��=LJDQ�0��5DJDQ�0��)LVFKOVFK-
:HLJHU�:��%HUJPDQ�0��+\GURO\WLF�GHJUDGDWLRQ�
RI� GHQWDO� FRPSRVLWHV�� -� 'HQW� 5HV��
����������������

�\V G� +�� 5X\WHU� ,(�� &RPSRVLWHV� IRU� XVH� LQ�
SRVWHULRU� WHHWK�� PHFKDQLFDO� SURSHUWLHV� WHVWHG�
XQGHU�GU\�DQG�ZHW�FRQGLWLRQV��-�%LRPHG�0DWHU�
5HV�����������������

/DUVHQ� ,%�� 0XQNVJDDUG� (*�� (IIHFW� RI� KXPDQ�
VDOLYD� RQ� VXUIDFH� GHJUDGDWLRQ� RI� FRPSRVLWH�
UHVLQV��(XU�-�2UDO�6FL�����������������

+HLQW]H�6��=DSSLQL�*��5RXVVRQ�9��:HDU�RI� WHQ�
GHQWDO�UHVWRUDWLYH�PDWHULDOV�LQ�ILYH�ZHDU�VLPXOD-
WRUV²UHVXOWV�RI�D�URXQG�URELQ�WHVW��'HQW�0DWHU��
���������������

3HWWHUVRQ�'��*UHF]�1��'XUJDQ�(�� )'$�*XLGH-
OLQHV� IRU� &KHPLVWU\� DQG� 7HFKQRORJ\� 5HTXLUH-
PHQWV� RI� ,QGLUHFW� )RRG� $G�� $VVRFLDWLRQ� RI�
2IILFLDO�$QDO\WLFDO�&KHPLVWV������������

.DODFKDQGUD� 6�� :LOVRQ� 7��:DWHU� VRUSWLRQ� DQG�
PHFKDQLFDO�SURSHUWLHV�RI�OLJKW�FXUHG�SURSULHWDU\�
FRPSRVLWH�WRRWK�UHVWRUDWLYH�PDWHULDOV��%LRPDWHU��
��������������

,62� (�� ����� 'HQWLVWU\�3RO\PHU�EDVHG� )LOOLQJ��
5HVWRUDWLYH� DQG�/XWLQJ�0DWHULDOV�� ,QWHUQDWLRQDO�
2UJDQL]DWLRQ� IRU� 6WDQGDUGL]DWLRQ�� *HQHYD��
6ZLW]HUODQG�������

<DS�$��/LP�/��<DQJ�7��$OL�$��&KXQJ�6��,QIOXHQFH�
RI� GLHWDU\� VROYHQWV� RQ� VWUHQJWK� RI� QDQRILOO� DQG�
RUPRFHU� FRPSRVLWHV�� 2SHU� 'HQW��
���������������

/HZLV�5-��)RRG�$GGLWLYHV�+DQGERRN��6SULQJHU�
6FLHQFH�	�%XVLQHVV�0HGLD�������
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5DKLP� 71$7�� 0RKDPDG� '�� $NLO� +0�� $E�
5DKPDQ� ,�� :DWHU� VRUSWLRQ� FKDUDFWHULVWLFV� RI�
UHVWRUDWLYH�GHQWDO�FRPSRVLWHV�LPPHUVHG�LQ�DFLGLF�
GULQNV��'HQW�0DWHU����������H���H���

$OLIHQ�*.��6RHWRMR�$��6DUDVZDWL�:��'LIIHUHQFHV�
LQ�VXUIDFH�URXJKQHVV�RI�QDQRK\EULG�FRPSRVLWHV�
LPPHUVHG� LQ� YDU\LQJ� FRQFHQWUDWLRQV� RI� FLWULF�
DFLG�� 'HQW� -� �0DMDODK� .HGRNWHUDQ� *LJL���
��������������

.RRL�7��7DQ�4��<DS�$��*XR�:��7D\�.��6RK�0��
(IIHFWV� RI� IRRG�VLPXODWLQJ� OLTXLGV� RQ� VXUIDFH�
SURSHUWLHV� RI� JLRPHU� UHVWRUDWLYHV�� 2SHU� 'HQW��
���������������

'�QGDU�$��ùHQJ�Q�$��%DúODN�&��.Xú�0��(IIHFWV�
RI� FLWULF� DFLG�PRGLILHG�ZLWK� IOXRULGH�� QDQR�K\-
GUR[\DSDWLWH�DQG�FDVHLQ�RQ�HURGHG�HQDPHO��$UFK�
2UDO�%LRO�����������������

$OPHLGD�*6��3RVNXV�/7��*XLPDUmHV�-*$��6LOYD�
(0�� 7KH� HIIHFW� RI� PRXWKULQVHV� RQ� VDOLYDU\�
VRUSWLRQ��VROXELOLW\�DQG�VXUIDFH�GHJUDGDWLRQ�RI�D�
QDQRILOOHG� DQG� D� K\EULG� UHVLQ� FRPSRVLWH�� 2SHU�
'HQW�����������������

$OEXTXHUTXH� 33$�� 0RUHLUD� $'�� 0RUDHV� 55��
&DYDOFDQWH�/0��6FKQHLGHU�/)-��&RORU�VWDELOLW\��
FRQYHUVLRQ�� ZDWHU� VRUSWLRQ� DQG� VROXELOLW\� RI�
GHQWDO� FRPSRVLWHV� IRUPXODWHG� ZLWK� GLIIHUHQW�
SKRWRLQLWLDWRU�V\VWHPV��-�'HQW����������H���H���

gUWHQJUHQ�8��:HOOHQGRUI�+��.DUOVVRQ�6��5X\WHU�
,�� :DWHU� VRUSWLRQ� DQG� VROXELOLW\� RI� GHQWDO�
FRPSRVLWHV� DQG� LGHQWLILFDWLRQ� RI� PRQRPHUV�
UHOHDVHG� LQ� DQ� DTXHRXV� HQYLURQPHQW�� -� 2UDO�
5HKDELO������������������

$OVKDOL�5=��6DOLP�1$��6DWWHUWKZDLWH�-'��6LOLNDV�
1��/RQJ�WHUP�VRUSWLRQ�DQG�VROXELOLW\�RI�EXON�ILOO�
DQG�FRQYHQWLRQDO�UHVLQ�FRPSRVLWHV�LQ�ZDWHU�DQG�
DUWLILFLDO�VDOLYD��-�'HQW�����������������

$EGDOODK�$0��0HKHVHQ�5��(IIHFW�RI�)RRG�6LPX-
ODWLQJ�6ROXWLRQV�RQ�6XUIDFH�5RXJKQHVV�RI�)RXU�
5HVWRUDWLYH� 0DWHULDOV�� $O�$]KDU� -� 'HQW� 6FL��
�������������

5HGG\� '65�� .XPDU� 5$�� 9HQNDWHVDQ� 60��
1DUD\DQ�*6��'XUDLYHO�'��,QGUD�5��,QIOXHQFH�RI�
FLWULF� DFLG� RQ� WKH� VXUIDFH� WH[WXUH� RI� JODVV�
LRQRPHU� UHVWRUDWLYH�PDWHULDOV�� -�&RQVHUY�'HQW��
������������

7DQWKDQXFK�6��.XNLDWWUDNRRQ�%��(LDP‐2‐3DV�.��
3RNDZDWWDQD�.��3DPDQHH�1��7KRQJNDPNDHZ�:��
HW� DO�� 6XUIDFH� FKDQJHV� RI� YDULRXV� EXON‐ILOO�
UHVLQ‐EDVHG�FRPSRVLWHV�DIWHU�H[SRVXUH�WR�GLIIHU-
HQW� IRRG‐VLPXODWLQJ� OLTXLG� DQG� EHYHUDJHV�� -��
(VWKHW�5HVWRU�'HQW�����������������
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,62�6WDQGDUGV�� ,62� ����� 'HQWLVWU\�SRO\-
PHU�EDVHG�ILOOLQJ��UHVWRUDWLYH�DQG�OXWLQJ�PDWHUL-
DOV�� *HQHYH�� ,QWHUQDWLRQDO� 2UJDQL]DWLRQ� IRU�
6WDQGDUGL]DWLRQ������������

<DS�$8��+DQ�97�� 6RK�0�� 6LRZ�.��(OXWLRQ� RI�
OHDFKDEOH� FRPSRQHQWV� IURP� FRPSRVLWHV� DIWHU�
/('� DQG� KDORJHQ� OLJKW� LUUDGLDWLRQ��2SHU�'HQW��
���������������

<DS�$��/HH�&��:DWHU�VRUSWLRQ�DQG�VROXELOLW\�RI�
UHVLQ‐PRGLILHG� SRO\DONHQRDWH� FHPHQWV�� -� 2UDO�
5HKDELO����������������

<DS� $8�� 5HVLQ�PRGLILHG� JODVV� LRQRPHU�
FHPHQWV��D�FRPSDULVRQ�RI�ZDWHU�VRUSWLRQ�FKDUDF-
WHULVWLFV��%LRPDWHU������������������

:RQJNKDQWHH�6��3DWDQDSLUDGHM�9��0DQHHQXW�&��
7DQWELURMQ�'��(IIHFW�RI�DFLGLF�IRRG�DQG�GULQNV�RQ�
VXUIDFH� KDUGQHVV� RI� HQDPHO�� GHQWLQH�� DQG�
WRRWK�FRORXUHG� ILOOLQJ� PDWHULDOV�� -� 'HQW��
���������������

%RODQ�0��)HUUHLUD�0��9LHLUD�5��(URVLYH�HIIHFWV�
RI�DFLGLF�FHQWHU�ILOOHG�FKHZLQJ�JXP�RQ�SULPDU\�
DQG�SHUPDQHQW�HQDPHO��-�,QGLDQ�6RF�3HGRG��3UHY��
'HQW�����������������

9DOLQRWL�$&��1HYHV�%*��6LOYD�(0G��0DLD�/&��
6XUIDFH� GHJUDGDWLRQ� RI� FRPSRVLWH� UHVLQV� E\�
DFLGLF� PHGLFLQHV� DQG� S+�F\FOLQJ�� -�$SSO� 2UDO�
6FL�����������������

)HUUDFDQH� -�� (OXWLRQ� RI� OHDFKDEOH� FRPSRQHQWV�
IURP� FRPSRVLWHV�� -� 2UDO� 5HKDELO��
���������������

7DQDND� .�� 7DLUD� 0�� 6KLQWDQL� +�� :DNDVD� .��
<DPDNL�0��5HVLGXDO�PRQRPHUV��7(*'0$�DQG�
%LV‐*0$�� RI� D� VHW� YLVLEOH‐OLJKW‐FXUHG� GHQWDO�
FRPSRVLWH�UHVLQ�ZKHQ�LPPHUVHG�LQ�ZDWHU��-�2UDO�
5HKDELO����������������

(LVHQEXUJHU� 0��$GG\� 0�� 5RVVEDFK�$��$FLGLF�
VROXELOLW\� RI� OXWLQJ� FHPHQWV�� -� 'HQW��
���������������

)XND]DZD�0��0DWVX\D� 6��<DPDQH�0��0HFKD-
QLVP�IRU�HURVLRQ�RI�JODVV�LRQRPHU�FHPHQWV�LQ�DQ�
DFLGLF�EXIIHU�VROXWLRQ��-�'HQW�5HV��
����������������

/RSHV� /*�� -DUGLP� )LOKR� $G9�� 6RX]D� -%G��
5DEHOR�'��)UDQFR�(%��)UHLWDV�*&G��,QIOXHQFH�RI�
SXOVH�GHOD\�FXULQJ�RQ�VRUSWLRQ�DQG�VROXELOLW\�RI�
D� FRPSRVLWH� UHVLQ�� -� $SSO� 2UDO� 6FL��
��������������
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:HL�<-��6LOLNDV�1��=KDQJ�=7��:DWWV�'&��'LIIX-
VLRQ� DQG� FRQFXUUHQW� VROXELOLW\� RI� VHOI�DGKHULQJ�
DQG�QHZ�UHVLQ±PDWUL[�FRPSRVLWHV�GXULQJ�ZDWHU�
VRUSWLRQ�GHVRUSWLRQ� F\FOHV�� 'HQW� 0DWHU��
����������������

0DODFDUQH�-��&DUYDOKR�50��0DULR�)��6YL]HUR�1��
3DVKOH\� '+�� 7D\� )5�� <LX� &.�� &DUULOKR� 05��
:DWHU� VRUSWLRQ�VROXELOLW\� RI� GHQWDO� DGKHVLYH�
UHVLQV��'HQW�0DWHU�����������������

%ROOHQO�&0��/DPEUHFKWV�3��4XLU\QHQ�0��&RP-
SDULVRQ�RI�VXUIDFH�URXJKQHVV�RI�RUDO�KDUG�PDWHUL-
DOV�WR�WKH�WKUHVKROG�VXUIDFH�URXJKQHVV�IRU�EDFWH-
ULDO�SODTXH�UHWHQWLRQ��D�UHYLHZ�RI� WKH�OLWHUDWXUH��
'HQW�0DWHU�����������������

7RUDE]DGHK�+��*KDVHPL�$��6KDNHUL�6��%DJKEDQ�
$$��5D]PDYDU�6��(IIHFW�RI�SRZGHU�OLTXLG�UDWLR�
RI�JODVV�LRQRPHU�FHPHQWV�RQ�IOH[XUDO�DQG�VKHDU�
ERQG� VWUHQJWKV� WR� GHQWLQ�� %UD]� -� � 2UDO� 6FL��
��������������

1LFKROVRQ� -�� *MRUJLHYVND� (�� %DMUDNWDURYD� %��
0F.HQ]LH�0��&KDQJHV� LQ� SURSHUWLHV� RI� SRO\D-
FLG‐PRGLILHG� FRPSRVLWH� UHVLQV� �FRPSRPHUV��
IROORZLQJ� VWRUDJH� LQ� DFLGLF� VROXWLRQV�� -� 2UDO�
5HKDELO����������������

%DJKHUL� 5�� %XUURZ� 0�� 7\DV� 0�� ,QIOXHQFH� RI�
IRRG�VLPXODWLQJ�VROXWLRQV�DQG�VXUIDFH�ILQLVK�RQ�
VXVFHSWLELOLW\�WR�VWDLQLQJ�RI�DHVWKHWLF�UHVWRUDWLYH�
PDWHULDOV��-�'HQW�����������������

+HOOZLJ�(��/XVVL�$��2UDO�K\JLHQH�SURGXFWV�DQG�
DFLGLF� PHGLFLQHV�� � 'HQWDO� HURVLRQ�� ���� .DUJHU�
3XEOLVKHUV��������S��������

%LOJLOL�'��%DUXWoXJLO�d��'�QGDU�$��%HVLQOHUL�YH�
D÷Õ]� RUWDPÕQÕ� WDNOLW� HGHQ� VÕYÕODUÕQ� UHVWRUDWLI�
PDWHU\DOOHULQ� \�]H\� S�U�]O�O�÷�QH� HWNLVL��
$QDWRO�&OLQ�-�0HG�6FL�����������������

<DS�$��7DQ�'��*RK�%��.XDK�+��*RK�0��(IIHFWV�
RI� IRRG�VLPXODWLQJ� OLTXLGV� RQ� WKH� IOH[XUDO�
VWUHQJWK� RI� FRPSRVLWH� DQG� SRO\DFLG�PRGLILHG�
FRPSRVLWH� UHVWRUDWLYHV�� 2SHU� 'HQW��
��������������
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Amaç:
)DUNOÕ�J�oWHNL� WKXOLXP� OD]HU�X\JXODPDVÕQÕQ� VLOLNRQ�HVDVOÕ�\XPXúDN�DVWDU�PDWHU\DOL� LOH�DNULOLN�
UH]LQLQ�ED÷ODQPD���GD\DQÕPÕ��]HULQGHNL�HWNLQOL÷LQL�GH÷HUOHQGLUPHNWLU�
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<�]�DGHW�GDPEÕO�úHNLOOL�SROLPHWLOPHWDNULODW��300$��HVDVOÕ�VWDQGDUGL]H�|UQHNOHU�����[����[���
PP��KD]ÕUODQGÕ��8\JXODQDQ�\�]H\�LúOHPLQH�J|UH�|UQHNOHU�UDVWJHOH�D\UÕOGÕ��*UXS�,��.RQWURO��*UXS�
,,���:�WKXOLXP�OD]HU���*UXS�,,,�����:�WKXOLXP�OD]HU��*UXS�,9���:�WKXOLXP�OD]HU��*UXS�9�����:�
WKXOLXP� OD]HU���$NULOLN� |UQHNOHULQ� OD]HU� X\JXODQDQ� � \�]H\OHULQH� VLOLNRQ� HVDVOÕ� \XPXúDN� DVWDU�
PDWHU\DOL� �0ROORSODVW�%��X\JXODQDUDN�SROLPHUL]H�HGLOGL��%D÷ODQWÕ�GD\DQÕP� WHVWL�ELU�XQLYHUVDO�
WHVW�FLKD]ÕQGD���PP�GN�NDID�KÕ]ÕQGD�X\JXODQGÕ���9HULOHULQ�GH÷HUOHQGLULOPHVLQGH�.UXVNDOO�:DOOLV�
YH�0DQQ�:KLWQH\�8�WHVWOHUL�NXOODQÕOGÕ��6366�������
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RUWDODPD�ED÷ODQPD�NXYYHW�GH÷HUL�*UXS�,9¶WH�HOGH�HGLOGL�����������������*UXS�,���*UXS�,,��*UXS�
,,���*UXS�,9��JUXSODU�DUDVÕQGDNL�IDUNOÕOÕN�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�EXOXQGX��P  ���������*UXS�,�
�� *UXS� ,,,�� *UXS� ,9� ��*UXS�9� |UQHNOHU� DUDVÕQGD� ED÷ODQPD� NXYYHWL� GH÷HUOHULQGH� LVWDWLVWLNVHO�
RODUDN�IDUN�\RNWX��P !�������

Sonuç: 
7KXOLXP�OD]HULQ�IDUNOÕ�J�oOHUGH�X\JXODQPDVÕ��300$�LOH�\XPXúDN�DVWDU�PDO]HPHVL�DUDVÕQGDNL�
oHNPH�ED÷�NXYYHWLQL�DUWWÕUPÕúWÕU��$\UÕFD��HQ�\�NVHN�GH÷HUL�HOGH�HWPHN� LoLQ��:�WKXOLXP�OD]HU�
X\JXODQDELOLU�

Anahtar Sözcükler: 
7KXOLXP�OD]HU��<XPXúDN�DVWDU�PDGGHVL��$NULOLN�UH]LQ��%D÷ODQPD�NXYYHWL

ABSTRACT
Objectives: 
7R�HYDOXDWH�WKH�HIIHFWLYHQHVV�RI�GLIIHUHQW�SRZHU�WKXOLXP�ODVHU�RQ�WKH�WHQVLOH�ERQG�VWUHQJWK�RI�
VLOLFRQH�EDVHG�VRIW�OLQLQJ�PDWHULDO�DQG�DFU\OLF�UHVLQ�

Material and Methods: 
$�WRWDO�RI�����GXPEOH�VKDSHG�KHDW�SRO\PHUL]HG�SRO\PHWK\O�
PHWKDFU\ODWH��300$��VDPSOHV�ZHUH�SHUIRUPHG�����[����[���
PP���7KH�VDPSOHV�ZHUH� UDQGRPO\�DFFRUGLQJ� WR� WKH�DSSOLHG�
VXUIDFH� WUHDWPHQW� �*UXS� ,�� &RQWURO�� *UXS� ,,�� �:� WKXOLXP�
ODVHU�� *UXS� ,,,�� ���:� WKXOLXP� ODVHU�� *UXS� ,9�� �:� WKXOLXP�
ODVHU��*UXS�9�����:�WKXOLXP�ODVHU���7KH�ODVHU�DSSOLHG�VXUIDFHV�
RI� WKH� DFU\OLF� VDPSOHV� ZHUH� SRO\PHUL]HG� E\� DSSO\LQJ�
VLOLFRQH�EDVHG�VRIW�SULPHU�PDWHULDO��0ROORSODVW�%���%RQGLQJ�
VWUHQJWK� WHVWV�ZHUH�SHUIRUPHG� WR� WKH� VDPSOHV�ZLWK�XVH�RI� D�
XQLYHUVDO� WHVWLQJ�GHYLFH� DW� D� FURVVKHDG� VSHHG�RI���PP�PLQ�
.UXVNDO� :DOOLV� DQG� 0DQQ� :KLWQH\� 8� WHVWV� ZHUH� XVHG� WR�
HYDOXDWH�WKH�GDWD�

Results: 
:KLOH�WKH�KLJKHVW�DYHUDJH�ERQG�VWUHQJWK�YDOXH�ZDV�REVHUYHG�
LQ�WKH�*URXS�,,,�����������������DQG�WKH�ORZHVW�DYHUDJH�ERQG�
VWUHQJWK�YDOXH�ZDV�REVHUYHG� LQ� WKH�*URXS�,� ����������������
7KHUH�ZDV�VWDWLVWLFDOO\�VLJQLILFDQFH�EHWZHHQ�*URXS�,���*URXS�
,,��*URXS�,,���*URXS�,9��P� ���������+RZHYHU��WKHUH�ZDV�QR�
VWDWLVWLFDOO\� VLJQLILFDQW� GLIIHUHQFH� LQ� ERQG� VWUHQJWK� YDOXHV�
EHWZHHQ�*URXS�,���*URXS�,,,��*URXS�,9���*URXS�9��P !�������

Conclusion: 
$SSOLFDWLRQ�RI�WKH�WKXOLXP�ODVHU�DW�GLIIHUHQW�SRZHU�LQFUHDVHG�
WKH� WHQVLOH� ERQG� VWUHQJWK� EHWZHHQ� 300$� DQG� VRIW� OLQLQJ�
PDWHULDO��,Q�DGGLWLRQ��7R�REWDLQ�WKH�KLJKHVW�YDOXH���:�WKXOLXP�
ODVHU�FDQ�EH�DSSOLHG��

Key Words: 
7KXOLXP� ODVHU�� 6RIW� OLQLQJ� PDWHULDO�� $FU\OLF� UHVLQ�� %RQG�
VWUHQJWK�

/ʈ:ʈ̪
<XPXúDN� DVWDU� PDWHU\DOOHUL�� NDLGH� PDWHU\DOL� DOWÕQGD� NDODQ�
\XPXúDN� GRNXODUD� JHOHQ� RNO�]DO� NXYYHWOHULQ� GDKD� D]� YH�
GHQJHOL�GD÷ÕWÕOPDVÕQD�\DUGÕPFÕ�ELU�\DVWÕN�J|UHYL�J|UHQ�SROLP�
HU� \DSÕOÕ� NDSODPD� PDWHU\DOOHULGLU�� 3URWH]LQ� WXWXFXOX÷XQX�
DUWWÕUPDN��DQGÕUNDWOÕ�E|OJHOHUH�SURWH]LQ�DGDSWDV\RQXQX�VD÷OD�
PDN�� LUULWDV\RQD� X÷UDPÕú� GRNXODUÕQ� L\LOHúPHVLQL� KÕ]ODQGÕU�
PDQÕQ�\DQÕ� VÕUD� GR÷XúWDQ�YH\D� VRQUDGDQ�ND]DQÕOPÕú�GDPDN�
GHIHNWOHULQGH�WHGDYL�DPDFÕ\OD�NXOODQÕOÕUODU�������

.OLQLN� NXOODQÕPGD� \XPXúDN� DVWDU� PDWHU\DOOHULQLQ� SURWH]�
NDLGHVL� LOH� DUDVÕQGDNL� ED÷ODQWÕQÕQ� NXYYHWOL� ROPDVÕ� JHUHNLU�
�������$QFDN��RUDO�NDYLWHGHNL�GH÷LúNHQOHUGHQ�YH�SROLPHUOHULQ�
]D\ÕI� ED÷ODQPD� NDUDNWHUOHULQGHQ� GROD\Õ� DNULOLN� UH]LQ� LOH�
\XPXúDN� DVWDU� PDWHU\DOLQLQ� ED÷ODQWÕVÕ� ]DPDQOD� D]DODELOLU��
,VODQDELOPH� |]HOOL÷L� ROGXNoD� ]D\ÕI� RODQ� SROLPHUOHULQ�
ÕVODQDELOLUOL÷LQL�DUWÕUPDN�LoLQ�\�]H\OHULQH�\�]H\�úDUWODQGÕUPD�
LúOHPOHULQLQ�X\JXODQPDVÕ�ROGXNoD�LOJL�X\DQGÕUDQ�ELU�NRQXGXU�
/LWHUDW�UGH�\XPXúDN�DVWDU�PDWHU\DOL�LOH�DNULOLN�UH]LQ�DUDVÕQ�
GDNL� ED÷ODQPD� J�F�Q�� DUWÕUPD� \|QWHPOHULQL� DUDúWÕUDQ�
oDOÕúPDODU� PHYFXWWXU� �������$NULOLN� \�]H\LQGH� S�U�]O�O�÷��
oHúLWOL�\|QWHPOHUOH��OD]HUOHU��DO�PLQD�LOH�DúÕQGÕUPD��NXPODPD��
NLP\DVDO� \ROOD� DúÕQGÕUPD� YH� IUH]OHPH�� DUWWÕUDUDN� \XPXúDN�
DVWDU�PDWHU\DOL�LOH�DNULOLN�UH]LQ�DUDVÕQGDNL�ED÷ODQPD�GLUHQFL�

GH÷HUOHQGLULOPLúWLU����������hú�PH]�YH�DUN������DNULOLN�UH]LQ�LOH�
DVWDU� PDWHU\DOLQLQ� ED÷ODQWÕVÕQÕ� DUWWÕUPDGD� NXPODPD� YH�
1G�<$*� OD]HULQ�EXOJXODUÕQÕ�EHQ]HU�EXOVD�GD��*�QGR÷GX�YH�
DUN������OD]HU�X\JXODPDVÕ�\HULQH�DVLWOHPHQLQ�ED÷ODQWÕ\Õ�GDKD�
ROXPOX� \|QGH� HWNLOHGL÷L� VRQXFXQD� YDUPÕúODUGÕU�� <�]H\LQ�
S�U�]OHQGLULOPHVL� LOH� ED÷ODQPD� GLUHQFLQLQ� DUWWÕUÕODFD÷Õ�
EHOLUWLOPLúWLU��
/D]HUOHU�����¶OÕ� \ÕOODUÕQ�EDúÕQGDQ� LWLEDUHQ�GLú�KHNLPOL÷LQGH�
\D\JÕQ�RODUDN�NXOODQÕOPDNWDGÕU��'Lú�o�U�NOHULQLQ�WHPL]OHQPH�
VL�� NDYLWH� SUHSDUDV\RQX�� SHULRGRQWDO� FHUUDKL�� GLú� HWLQLQ�
úHNLOOHQGLULOPHVL��NHPLN�GRNXVXQGD�\DSÕODQ�FHUUDKL�LúOHPOHU��
NR\X� UHQNOL� GLú� HWOHULQLQ� UHQJLQLQ� DoÕOPDVÕ�� GLú� EH\D]ODWPD��
SXOSD� NDQDOODUÕQÕQ� VWHULOL]DV\RQX�� oHNLP� VRQUDVÕ� \DUD�
L\LOHúPHVL�� N|N� G�]OHúWLULOPHVL�� \�]H\� S�U�]OHQGLUPHVL� YH�
VHUDPLN� EUDNHWOHULQ� V|N�OPHVL� JLEL� ELUoRN� DODQGD� OD]HUOHU�
NXOODQÕOPDNWDGÕU� 6RQ� ]DPDQODUGD�� OD]HUOHULQ�� PDO]HPHOHULQ�
\�]H\LQL�GH÷LúWLUPHN� LoLQ�QLVSHWHQ�J�YHQOL�YH�NROD\�ELU�\RO�
VD÷ODGÕ÷Õ�J|VWHULOPLúWLU�����

0HYFXW�OD]HU�WHNQRORMLVLQLQ�HQ�\HQL��U�Q��RODQ�ILEHU�OD]HUOHU��
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J|P�OHUHN�QHJDWLIOHUL�HOGH�HGLOGL��.ODVLN�PXIODODPD�LúOHPOHUL�
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7KXOLXP� OD]HULQ� DNULOLN� UH]LQ� LOH� \XPXúDN� DVWDU� PDWHU\DOL�
DUDVÕQGDNL� ED÷ODQPD�GD\DQÕPÕQÕ� J�oOHQGLUPH\HFH÷LQL� LIDGH�
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WHGDYLVLQGH�NXOODQÕOPDVÕQÕQ�YH�HWNLQOL÷LQLQ�ID]OD�ROPDVÕQGDQ�
GROD\Õ�� EX� HWNLQOL÷LQ� DNULOLN� UH]LQ� �]HULQGH� GH� HWNLOL� ROD��
ELOHFH÷L�G�ú�QFHVL\OH�WHUFLK�HGLOGL���������
<XPXúDN� DVWDU� PDWHU\DOL� LOH� NDLGH� PDWHU\DOL� DUDVÕQGDNL�
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ND\EÕQÕQ� NRPELQDV\RQX� LOH� RUWD\D� oÕNDQ� NDUPDúÕN� ELU�
PHNDQL]PDGÕU�� 6RQXo� RODUDN�� oL÷QHPH� NXYYHWOHUL� GÕúDUÕGDQ�
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)LEHU� OD]HUOHU� LOH� \DSÕODQ� oDOÕúPDODU� LQFHOHQGL÷LQGH�� IDUNOÕ�
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VHYL\HOHULQGH� YH� DWÕP� V�UHOHULQGH� X\JXOD\DUDN�� \XPXúDN�
DVWDU� PDWHU\DOL� LOH� RODQ� ED÷ODQWÕVÕQÕ� DUDúWÕUPÕúODUGÕU�� (OGH�
HWWLNOHUL�YHULOHU�GR÷UXOWXVXQGD�\�NVHN�HQHUMLOL�GDUEHQLQ�HWNLVL�
QLQ� E�\�N� ELU� KDFLPVHO� JHQLúOHPH� LOH� VX\XQ� DQÕQGD� EXKDU�
ODúPDVÕQD� QHGHQ� ROGX÷XQX� YH� DEODV\RQD� X÷UD\DQ� \�]H\�
DODQÕQÕ� YH� G�]HQVL]OLNOHULQ� DUWWÕ÷ÕQÕ� EHOLUWPLúOHUGLU��$QFDN��
EXQXQ�DNVLQH�EL]LP�oDOÕúPDPÕ]GD� OD]HULQ�J�F�QGHNL�DUWÕú���
PDWHU\DO� DUDVÕQGDNL� ED÷ODQWÕ\Õ� DUWWÕUPDPÕúWÕU�� .XOODQÕODQ�
OD]HUOHULQ�SHQHWUDV\RQ�GHULQOLNOHULQH�ED÷OÕ�RODUDN�HOGH�HGLOHQ�
EXOJXODUÕQ�IDUNOÕOÕN�J|VWHUGL÷L�G�ú�Q�OPHNWHGLU�
7(0� LQFHOHPHOHULQLQ� \DSÕOGÕ÷Õ� ELUoRN� oDOÕúPDGD� ��������
1G�<$*�YH�(U�<$*�OD]HULQ�PDWHU\DO�\�]H\LQGH�GHULQ�oDWODN�
YH� NUDWHU� úHNOLQGH� \DSÕODU� YH�PHWDO�PDWHU\DOLQ� HULPHVL� JLEL�
DU]X�HGLOPH\HQ�VRQXoODUÕ�ROGX÷X�J|U�OP�úW�U��%X�EXOJXODUÕQ�
DNVLQH�oDOÕúPDGD�ELU� ILEHU� OD]HULQ�QHUHGH\VH�HQ�X\JXQ�úHNLO�
RODQ�G�]HQOL�ELU�úHNOH�VDKLS�oXNXUOX�ELU�JHRPHWUL�VXQGX÷XQX�
ELOGLUPLúWLU� ������ dDOÕúPDPÕ]GD� GD� GL÷HU� OD]HUOHUGH� ROGX÷X�
JLEL� G�]HQVL]� \DSÕGD� \�]H\� JLULQWL� YH� oÕNÕQWÕODUÕQ� ROGX÷X�
J|]OHQGL�
<DSD\� \DúODQGÕUPD� LúOHPLQLQ� X\JXODQPDPÕú� ROPDVÕ� YH�
oDOÕúPD\D� GL÷HU� OD]HUOHULQ� GDKLO� HGLOPHPLú� ROPDVÕ� EX�
oDOÕúPDQÕQ�VÕQÕUODUÕ�GDKLOLQGH�VD\ÕODELOLU��(Q�\�NVHN�JHULOPH�
ED÷ODQWÕ�PXNDYHPHWLQL�VD÷OD\DQ�RSWLPDO�OD]HU�WHGDYLOHULQL�YH�
D\DUODUÕQÕ�EXOPDN�LoLQ�V�UHNOL�DUDúWÕUPD�\DSÕOPDVÕ�JHUHNPHN�
WHGLU��%XQX�\DSPDN� LoLQ��JHOHFHNWHNL�oDOÕúPDODU�QRNWD�oDSÕ��
GDUEH�IUHNDQVÕ��V�UH�YH�J�F��GLNNDWH�DOPDOÕGÕU��/D]HU�WHGDYLOH�
UL�LOH�\DSÕODQ�GH÷LúLNOLNOHUL�GH÷HUOHQGLUPHOL�YH�NXOODQÕODQ�\HQL�
QHVLO�ILEHU�OD]HUOHUL�YH�HNLSPDQÕ�EHOLUOHPHOLGLUOHU�
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PLúWLU�� 7KXOLXP� OD]HULQ� IDUNOÕ� SDUDPHWUHOHUGH� �X\JXODPD�
V�UHVL�� oÕNÕú� J�F��� DWÕP� VD\ÕVÕ� YE��� X\JXODQDUDN� ED÷ODQWÕ�
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ABSTRACT
Objectives: 
7R�HYDOXDWH�WKH�HIIHFWLYHQHVV�RI�GLIIHUHQW�SRZHU�WKXOLXP�ODVHU�RQ�WKH�WHQVLOH�ERQG�VWUHQJWK�RI�
VLOLFRQH�EDVHG�VRIW�OLQLQJ�PDWHULDO�DQG�DFU\OLF�UHVLQ�

Material and Methods: 
$�WRWDO�RI�����GXPEOH�VKDSHG�KHDW�SRO\PHUL]HG�SRO\PHWK\O�
PHWKDFU\ODWH��300$��VDPSOHV�ZHUH�SHUIRUPHG�����[����[���
PP���7KH�VDPSOHV�ZHUH� UDQGRPO\�DFFRUGLQJ� WR� WKH�DSSOLHG�
VXUIDFH� WUHDWPHQW� �*UXS� ,�� &RQWURO�� *UXS� ,,�� �:� WKXOLXP�
ODVHU�� *UXS� ,,,�� ���:� WKXOLXP� ODVHU�� *UXS� ,9�� �:� WKXOLXP�
ODVHU��*UXS�9�����:�WKXOLXP�ODVHU���7KH�ODVHU�DSSOLHG�VXUIDFHV�
RI� WKH� DFU\OLF� VDPSOHV� ZHUH� SRO\PHUL]HG� E\� DSSO\LQJ�
VLOLFRQH�EDVHG�VRIW�SULPHU�PDWHULDO��0ROORSODVW�%���%RQGLQJ�
VWUHQJWK� WHVWV�ZHUH�SHUIRUPHG� WR� WKH� VDPSOHV�ZLWK�XVH�RI� D�
XQLYHUVDO� WHVWLQJ�GHYLFH� DW� D� FURVVKHDG� VSHHG�RI���PP�PLQ�
.UXVNDO� :DOOLV� DQG� 0DQQ� :KLWQH\� 8� WHVWV� ZHUH� XVHG� WR�
HYDOXDWH�WKH�GDWD�

Results: 
:KLOH�WKH�KLJKHVW�DYHUDJH�ERQG�VWUHQJWK�YDOXH�ZDV�REVHUYHG�
LQ�WKH�*URXS�,,,�����������������DQG�WKH�ORZHVW�DYHUDJH�ERQG�
VWUHQJWK�YDOXH�ZDV�REVHUYHG� LQ� WKH�*URXS�,� ����������������
7KHUH�ZDV�VWDWLVWLFDOO\�VLJQLILFDQFH�EHWZHHQ�*URXS�,���*URXS�
,,��*URXS�,,���*URXS�,9��P� ���������+RZHYHU��WKHUH�ZDV�QR�
VWDWLVWLFDOO\� VLJQLILFDQW� GLIIHUHQFH� LQ� ERQG� VWUHQJWK� YDOXHV�
EHWZHHQ�*URXS�,���*URXS�,,,��*URXS�,9���*URXS�9��P !�������

Conclusion: 
$SSOLFDWLRQ�RI�WKH�WKXOLXP�ODVHU�DW�GLIIHUHQW�SRZHU�LQFUHDVHG�
WKH� WHQVLOH� ERQG� VWUHQJWK� EHWZHHQ� 300$� DQG� VRIW� OLQLQJ�
PDWHULDO��,Q�DGGLWLRQ��7R�REWDLQ�WKH�KLJKHVW�YDOXH���:�WKXOLXP�
ODVHU�FDQ�EH�DSSOLHG��
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7KXOLXP� ODVHU�� 6RIW� OLQLQJ� PDWHULDO�� $FU\OLF� UHVLQ�� %RQG�
VWUHQJWK�

/ʈ:ʈ̪
<XPXúDN� DVWDU� PDWHU\DOOHUL�� NDLGH� PDWHU\DOL� DOWÕQGD� NDODQ�
\XPXúDN� GRNXODUD� JHOHQ� RNO�]DO� NXYYHWOHULQ� GDKD� D]� YH�
GHQJHOL�GD÷ÕWÕOPDVÕQD�\DUGÕPFÕ�ELU�\DVWÕN�J|UHYL�J|UHQ�SROLP�
HU� \DSÕOÕ� NDSODPD� PDWHU\DOOHULGLU�� 3URWH]LQ� WXWXFXOX÷XQX�
DUWWÕUPDN��DQGÕUNDWOÕ�E|OJHOHUH�SURWH]LQ�DGDSWDV\RQXQX�VD÷OD�
PDN�� LUULWDV\RQD� X÷UDPÕú� GRNXODUÕQ� L\LOHúPHVLQL� KÕ]ODQGÕU�
PDQÕQ�\DQÕ� VÕUD� GR÷XúWDQ�YH\D� VRQUDGDQ�ND]DQÕOPÕú�GDPDN�
GHIHNWOHULQGH�WHGDYL�DPDFÕ\OD�NXOODQÕOÕUODU�������

.OLQLN� NXOODQÕPGD� \XPXúDN� DVWDU� PDWHU\DOOHULQLQ� SURWH]�
NDLGHVL� LOH� DUDVÕQGDNL� ED÷ODQWÕQÕQ� NXYYHWOL� ROPDVÕ� JHUHNLU�
�������$QFDN��RUDO�NDYLWHGHNL�GH÷LúNHQOHUGHQ�YH�SROLPHUOHULQ�
]D\ÕI� ED÷ODQPD� NDUDNWHUOHULQGHQ� GROD\Õ� DNULOLN� UH]LQ� LOH�
\XPXúDN� DVWDU� PDWHU\DOLQLQ� ED÷ODQWÕVÕ� ]DPDQOD� D]DODELOLU��
,VODQDELOPH� |]HOOL÷L� ROGXNoD� ]D\ÕI� RODQ� SROLPHUOHULQ�
ÕVODQDELOLUOL÷LQL�DUWÕUPDN�LoLQ�\�]H\OHULQH�\�]H\�úDUWODQGÕUPD�
LúOHPOHULQLQ�X\JXODQPDVÕ�ROGXNoD�LOJL�X\DQGÕUDQ�ELU�NRQXGXU�
/LWHUDW�UGH�\XPXúDN�DVWDU�PDWHU\DOL�LOH�DNULOLN�UH]LQ�DUDVÕQ�
GDNL� ED÷ODQPD� J�F�Q�� DUWÕUPD� \|QWHPOHULQL� DUDúWÕUDQ�
oDOÕúPDODU� PHYFXWWXU� �������$NULOLN� \�]H\LQGH� S�U�]O�O�÷��
oHúLWOL�\|QWHPOHUOH��OD]HUOHU��DO�PLQD�LOH�DúÕQGÕUPD��NXPODPD��
NLP\DVDO� \ROOD� DúÕQGÕUPD� YH� IUH]OHPH�� DUWWÕUDUDN� \XPXúDN�
DVWDU�PDWHU\DOL�LOH�DNULOLN�UH]LQ�DUDVÕQGDNL�ED÷ODQPD�GLUHQFL�

GH÷HUOHQGLULOPLúWLU����������hú�PH]�YH�DUN������DNULOLN�UH]LQ�LOH�
DVWDU� PDWHU\DOLQLQ� ED÷ODQWÕVÕQÕ� DUWWÕUPDGD� NXPODPD� YH�
1G�<$*� OD]HULQ�EXOJXODUÕQÕ�EHQ]HU�EXOVD�GD��*�QGR÷GX�YH�
DUN������OD]HU�X\JXODPDVÕ�\HULQH�DVLWOHPHQLQ�ED÷ODQWÕ\Õ�GDKD�
ROXPOX� \|QGH� HWNLOHGL÷L� VRQXFXQD� YDUPÕúODUGÕU�� <�]H\LQ�
S�U�]OHQGLULOPHVL� LOH� ED÷ODQPD� GLUHQFLQLQ� DUWWÕUÕODFD÷Õ�
EHOLUWLOPLúWLU��
/D]HUOHU�����¶OÕ� \ÕOODUÕQ�EDúÕQGDQ� LWLEDUHQ�GLú�KHNLPOL÷LQGH�
\D\JÕQ�RODUDN�NXOODQÕOPDNWDGÕU��'Lú�o�U�NOHULQLQ�WHPL]OHQPH�
VL�� NDYLWH� SUHSDUDV\RQX�� SHULRGRQWDO� FHUUDKL�� GLú� HWLQLQ�
úHNLOOHQGLULOPHVL��NHPLN�GRNXVXQGD�\DSÕODQ�FHUUDKL�LúOHPOHU��
NR\X� UHQNOL� GLú� HWOHULQLQ� UHQJLQLQ� DoÕOPDVÕ�� GLú� EH\D]ODWPD��
SXOSD� NDQDOODUÕQÕQ� VWHULOL]DV\RQX�� oHNLP� VRQUDVÕ� \DUD�
L\LOHúPHVL�� N|N� G�]OHúWLULOPHVL�� \�]H\� S�U�]OHQGLUPHVL� YH�
VHUDPLN� EUDNHWOHULQ� V|N�OPHVL� JLEL� ELUoRN� DODQGD� OD]HUOHU�
NXOODQÕOPDNWDGÕU� 6RQ� ]DPDQODUGD�� OD]HUOHULQ�� PDO]HPHOHULQ�
\�]H\LQL�GH÷LúWLUPHN� LoLQ�QLVSHWHQ�J�YHQOL�YH�NROD\�ELU�\RO�
VD÷ODGÕ÷Õ�J|VWHULOPLúWLU�����

0HYFXW�OD]HU�WHNQRORMLVLQLQ�HQ�\HQL��U�Q��RODQ�ILEHU�OD]HUOHU��
HQG�VWUL\HO�YH�EL\RPHGLNDO�X\JXODPDODUD�X\XPOX�ROPDODUÕ�YH�
oRN� NÕVD� V�UHGH� \�NVHN� J�o� �UHWHELOPHOHUL� QHGHQL\OH� GLú�
KHNLPOL÷LQGH�GH�X\JXODPD�DODQÕQD�VDKLSWLU������)LEHU�OD]HUOHU�
GL÷HU� OD]HUOHUH� NÕ\DVOD� GDKD� D]� PHNDQLN� YH� WHUPDO� KDVDUD�
QHGHQ�ROXUNHQ�\�]H\OHUL�KÕ]OÕ�YH�J�oO��ELU�úHNLOGH�HWNLOHU������
8OWUD� KÕ]OÕ� ILEHU� OD]HUOHU� oR÷XQOXNOD� GLú� KHNLPOL÷LQGH�
LPSODQWODUÕQ�\�]H\LQL�GH÷LúWLUPHN�LoLQ�NXOODQÕOÕU������%LU�ILEHU�
OD]HU� oHúLGL� RODUDN� WKXOLXP� ILEHU� OD]HU� WÕS� DODQÕQGD� �URORMLN�
FHUUDKLGH� WHUFLK� HGLOPHNWHGLU�� � 'Lú� KHNLPOL÷L� DODQÕQGD�
NXOODQÕODQ� OD]HUOHUH�NÕ\DVOD�GDKD�D]�SHQHWUDV\RQ�GHULQOL÷LQH�
VDKLS�ROPDVÕ�VHEHEL\OH�WKXOLXP�ILEHU�OD]HUOHUOHULQ�DQWLEDNWHUL�
\HO� HWNLQOL÷L� �]HULQH� \DSÕODQ� oDOÕúPDODU� PHYFXW� ROVD� GD�
��������� ED÷ODQWÕ� GD\DQÕPÕQÕ� DUDúWÕUPDN� DPDFÕ\OD�
S�U�]OHQGLUPH� �]HULQH� DUDúWÕUPD\D� UDVWODQPDPÕúWÕU��$NULOLN�
UH]LQOHUH� NÕ\DVOD� \XPXúDN� DVWDU� PDWHU\DOOHUL� GDKD� NÕVD� ELU�
|P�U�EHNOHQWLVLQH�VDKLS�ROGXNODUÕ�LoLQ��J�Q�P�]GH�KDUHNHWOL�
SURWH]OHUGH�JHoLFL�o|]�POHU�RODUDN�NDEXO�HGLOPHNWHGLU�� � �%X�
QHGHQOH� DPDo�� X]XQ� V�UHOL� ED÷ODQWÕ� LoLQ� DNULOLN� \�]H\OHULQ�
OD]HUOH� \�]H\� S�U�]OHQGLUPHGH� VWDQGDUGL]H� YH� RSWLPL]H�
HGLOPHVLGLU��%X�SLORW�oDOÕúPDGD�DPDo��IDUNOÕ�SDUDPHWUHOHUGHNL�
WKXOLXP�ILEHU� OD]HULQ�DNULOLN� UH]LQ�HVDVOÕ�NDLGH�PDWHU\DOL� LOH�
\XPXúDN� DVWDU� PDWHU\DOL� DUDVÕQGDNL� ED÷ODQPD� NXYYHWL�
�]HULQGHNL� HWNLQOL÷LQL� DUDúWÕUPDNWÕU��7KXOLXP� OD]HULQ� DNULOLN�
LOH�\XPXúDN�DVWDU�PDWHU\DOL�DUDVÕQGDNL�ED÷ODQPD�GD\DQÕPÕQÕ�
J�oOHQGLUPH\HFH÷L�KLSRWH]L�WHVW�HGLOHFHNWLU�

GEREÇ ve YÖNTEMLER
dDOÕúPDGD�VLOLNRQ�HVDVOÕ�\XPXúDN�DVWDU�PDWHU\DOL��0ROORSODVW�
%�� 'HWD[� *PE+�� (WWOLQJHQ��$OPDQ\D�� YH� ÕVÕ\OD� SROLPHUL]H�
RODQ�DNULOLN�UH]LQ��3DODGHQW��+HUDHXV�.XO]HU��+DQDX��$OPDQ�
\D�� NXOODQÕOGÕ�� $NULOLN� UH]LQ� \�]H\LQLQ� S�U�]OHQGLULOPHVL�
DPDFÕ\OD������QP�ER\XQGD���-�HQHUML\H�VDKLS�WKXOLXP�OD]HU�
�2O\PSXV��86$��NXOODQÕOGÕ�
dHNPH�WHVWL�LoLQ�NXOODQÕODFDN�DNULOLN�|UQHNOHULQ�HOGH�HGLOPHVL�
DPDFÕ\OD�� ���PP� X]XQOX÷XQGD�� NDOÕQ� NÕVPÕQ� oDSÕ� ���PP��
LQFH� NÕVPÕQ� oDSÕ� �� PP� RODQ� SLULQoWHQ� NDOÕSODU� HOGH� HGLOGL�
�5HVLP�����

Resim 1. dHNPH� WHVWL� LoLQ� DNULOLN� |UQHNOHULQ� HOGH� HGLOPHVLQGH� NXOODQÕODQ�
SLULQoWHQ�NDOÕS

%X�SLULQoWHQ�NDOÕSODU�VWDQGDUW�PXIODODPD�LúOHPL�LOH�DOoÕ�LoLQH�
J|P�OHUHN�QHJDWLIOHUL�HOGH�HGLOGL��.ODVLN�PXIODODPD�LúOHPOHUL�
LoLQ� QHJDWLI� ERúOXNODUD� ÕVÕ� LOH� SROLPHUL]H� RODQ� DNULOLN� KD]ÕU�
ODQÕS�\HUOHúWLULOHUHN��UHWLFL�ILUPD�WDOLPDWODUÕQD�GR÷UXOWXVXQGD�
SROLPHUL]DV\RQ� LúOHPOHUL� WDPDPODQGÕ�� gUQHNOHULQ� \XPXúDN�
DVWDU� ED÷ODQDFDN� RODQ� \�]H\L� ���� JULWOLN� ]ÕPSDUD� ND÷ÕGÕ�
NXOODQÕODUDN� VWDQGDUGL]H� HGLOGL�� gUQHNOHU� UDVWJHOH� VHoLOHUHN�
DNULOLN�PDWHU\DOLQ�\XPXúDN�DVWDU�LOH�ED÷ODQDFDN�RODQ�\�]H\�
LQH������QP�GDOJD�ER\XQGD��YH�IDUNOÕ�J�oOHUGH�WKXOLXP�ILEHU�
OD]HU� X\JXODQPDN� �]HUH� DúD÷ÕGD� EHOLUWLOGL÷L� úHNLOGH� JUXSODU�
ROXúWXUXOGX��n  �����
*UXS�,���.RQWURO��<�]H\�LúOHPL�RODUDN�0ROORSODVW�%�\XPXúDN�
�������������DVWDU�PDGGHVLQLQ�SULPR�DGH]LYL�V�U�OG��YH����GN�
�������������EHNOHWLOGL�
*UXS�,,���:���-�����VQ�
*UXS�,,,������:���-�����VQ�
*UXS�,9���:���-�����VQ�
*UXS�9�����:���-�����VQ�
øNL� |UQHN� DUDVÕQD� \HUOHúWLULOPHN� �]HUH� VWDQGDUWODUD� X\JXQ�
úHNLOGH���PP�NDOÕQOÕ÷ÕQGD�YH���PP�oDSÕQGD�VLOLNRQ�NDOÕSODU�
KD]ÕUODQGÕ�� gUQHNOHU� DUDVÕQGDNL� QHJDWLI� ERúOXNODUÕ� HOGH�
HGHELOPHN�LoLQ�VLOLNRQ�NDOÕSODU�PXP�\HUOHúWLULOHUHN�ELUOHúWLULO�
GL�� %LUOHúWLULOHQ� DNULOLN� UH]LQ� NDOÕSODU� DUDVÕQGDNL� QHJDWLI�
ERúOX÷XQ�HOGH�HGLOHELOPHVL�LoLQ�NODVLN�PXIODODPD�WHNQL÷L�LOH�
DOoÕ� LoHULVLQH� J|P�OG�� YH� PXP� XoXUPD� LúOHPL� \DSÕOGÕ����
<XPXúDN� DVWDU�PDGGHVL�� �UHWLFLQLQ� |QHULOHUL� GR÷UXOWXVXQGD��
300$� |UQHNOHUL� DUDVÕQGDNL� ERúOX÷D� X\JXODQDUDN� PXIODODU�
NDSDWÕOGÕ�� ������ GN� ���� NS¶GD� SUHVWH� EHNOHWLOGLNWHQ� VRQUD�
PXIODODU�VR÷XN�VX\XQ�LoLQH�NRQXOGX�YH�ND\QDWÕOGÕNWDQ�VRQUD�
��� GN� EHNOHWLOGL�� $NDELQGH� ÕVÕ� ND\QD÷Õ� NDSDWÕOÕS� VX\XQ�
VR÷XPDVÕ�EHNOHQLOHUHN�SROLPHUL]DV\RQX�VD÷ODQGÕ�
%HNOHWPH�V�UHVL�VRQXQGD��XQLYHUVDO� WHVW�FLKD]ÕQD��/OR\G�/)�
3OXV��$PHWHN� ,QF�� /OR\G� ,QVWUXPHQWV�� /HLFHVWHU�� øQJLOWHUH��
ED÷ODQDQ�|UQHNOHUH����PP�GN�NDID�KÕ]ÕQGD�oHNPH�WHVWL�X\JX�
ODQGÕ��'H÷HUOHU�03D�RODUDN�HOGH�HGLOGL��<�]H\�LúOHPL�X\JXOD�
QDQ� |UQHN� \�]H\OHUL� WDUDPDOÕ� HOHNWURQ� PLNURVNREX� �7(0��
DOWÕQGD�LQFHOHQGL�
�
ʈ[\I\Q[\QS[MT�)VITQb
dDOÕúPDQÕQ� YHULOHUL� 6366� �9HU������� SURJUDPÕQD� \�NOHQGL��
9HULOHULQ�QRUPDO�GD÷ÕOÕPD�X\JXQOX÷X�.ROPRJRURY�6LPLUQRY�
WHVW� \|QWHPL� LOH� EHOLUOHQGLNWHQ� VRQUD�� oDOÕúPD� YHULOHULQLQ�
DQDOL]LQGH� QRQ�SDUDPHWULN� WHVW� \|QWHPOHUL� NXOODQÕOGÕ�� .UXV�
NDOO�:DOOLV�YH�0DQQ�:KLWQH\�8�WHVWOHUL�NXOODQÕODUDN�\DSÕODQ�
NDUúÕODúWÕUPDGD�P �������|QHPOL�RODUDN�NDEXO�HGLOGL�

BULGULAR
<�]H\� LúOHPL� X\JXODQDQ� DNULOLN� |UQHNOHULQ� ED÷ODQPD�
GD\DQÕPÕ�� RUWDODPD� YH� VWDQGDUW� VDSPD� GH÷HUOHUL�7DEOR� �¶GH�
J|U�OPHNWHGLU��

Tablo 1. *UXSODUD�DLW�|UQHNOHULQ�ED÷ODQPD�GD\DQÕPÕ�VRQXoODUÕ��0SD�

66��6WDQGDUW�VDSPD�$\QÕ�N�o�N�KDUIOHU�LOH�J|VWHULOHQ�GH÷HUOHU�DUDVÕQGDNL�
IDUN�LVWDWLVWLNVHO�RODUDN�DQODPOÕGÕU��3��������

(Q�\�NVHN�oHNPH�ED÷ODQWÕ�GD\DQÕPÕ�GH÷HUOHUL�VÕUD\OD�*UXS�,,,�
���������������03D��YH�*UXS�,,¶GH���������������03D���HOGH�
HGLOLUNHQ�� HQ� G�ú�N� GD\DQÕP� EXOJXVX� *UXS� ,9¶WH� ������� ��
�����03D��HOGH�HGLOGL��øVWDWLVWLNVHO�RODUDN�DQODPOÕ�IDUNOÕOÕNODU�
*UXS�,��*UXS�,,��*UXS�,,��*UXS�,9�YH�*UXS�,,��*UXS�9�DUDVÕQ�
GD�HOGH�HGLOLUNHQ��GL÷HU�JUXSODU�DUDVÕ�IDUNOÕOÕN�DQODPVÕ]�EXOXQ�
GX��P  !��������
gUQHNOHUH� DLW� 7(0� J|U�QW�OHUL� ����� N[� E�\�WPHGH� HOH�
DOÕQPÕúWÕU��5HVLP�����7(0�J|U�QW�OHUL�LQFHOHQGL÷LQGH�NRQWURO�
JUXEXQD�DLW�J|U�QW�OHU��5HVLP��D�E��GDKD�G�]HQOL�ELU�\�]H\�
KDOLQGH\NHQ�� OD]HU� LOH� S�U�]OHQGLULOHQ� |UQHNOHUH� DLW� \�]H\��
OHUGH� �5HVLP� �E�M�� G�]HQVL]� DODQODU� NRQWURO� JUXEXQD� J|UH�
GDKD�\R÷XQ�L]OHQGL�

Resim 2. )DUNOÕ�J�oOHUGH�X\JXODQDQ� OD]HULQ�DNULOLN�\�]H\LQGH�ROXúWXUGX÷X�
7(0�J|U�QW�OHUL��������N[���*UXS�,¶H�DLW�7(0�J|U�QW�OHUL��D�E����*UXS�,,¶\H�
DLW�7(0�J|U�QW�OHUL��F�G����*UXS�,,,¶H�DLW�7(0�J|U�QW�OHUL��H�I����*UXS�,9¶H�
DLW�7(0�J|U�QW�OHUL��J�K����*UXS�9¶H�DLW�7(0�J|U�QW�OHUL��L�M�

��

<):<1̪5)
7KXOLXP� OD]HULQ� DNULOLN� UH]LQ� LOH� \XPXúDN� DVWDU� PDWHU\DOL�
DUDVÕQGDNL� ED÷ODQPD�GD\DQÕPÕQÕ� J�oOHQGLUPH\HFH÷LQL� LIDGH�
HGHQ�KLSRWH]LPL]�UHGGHGLOGL��/LWHUDW�UGH�GLú�KHNLPOL÷L�DODQÕQ�
GD�EX�OD]HULQ�DNULOLN��]HULQH�\DSÕOGÕ÷Õ�\�]H\�LúOHPOHUL�LOH�LOJLOL�
KHUKDQJL�ELU�oDOÕúPD�EXOXQPDPDNWDGÕU��)DNDW�EX�OD]HU�GÕúÕQGD�
IDUNOÕ� OD]HU� WLSOHULQLQ� X\JXODQGÕ÷Õ� YH� ED÷ODQPDGD� ROXPOX�
HWNLOHU�\DSWÕ÷Õ�EHOLUWLOPLúWLU����������������7KXOLXP�ILEHU�OD]H��
ULQ� WÕS� DODQÕQGD� �URORMLN� FHUUDKLGH� YH� GHUL� �]HULQGH� OHNH�
WHGDYLVLQGH�NXOODQÕOPDVÕQÕQ�YH�HWNLQOL÷LQLQ�ID]OD�ROPDVÕQGDQ�
GROD\Õ�� EX� HWNLQOL÷LQ� DNULOLN� UH]LQ� �]HULQGH� GH� HWNLOL� ROD��
ELOHFH÷L�G�ú�QFHVL\OH�WHUFLK�HGLOGL���������
<XPXúDN� DVWDU� PDWHU\DOL� LOH� NDLGH� PDWHU\DOL� DUDVÕQGDNL�
NXYYHWOL�ELU�ED÷ODQPD�NOLQLN�SHUIRUPDQVÕQ�HWNLQOL÷L�DoÕVÕQGDQ�
|QHPOLGLU��ø\L�ELU�ED÷ODQWÕQÕQ�JHUoHNOHúPHGL÷L�YH\D�NXOODQÕP�
LOH�ELUOLNWH�PH\GDQD�oÕNDELOHFHN�]D\ÕI�DGH]\RQ���QHWLFHVLQGH�
KLM\HQ� SUREOHPOHUL� YH� IRQNVL\RQHO� SUREOHPOHU� PH\GDQD�
JHOHELOLU�� %X� �� PDWHU\DO� DUDVÕQGD� ED÷ODQWÕ� EDúDUÕVÕ]OÕ÷ÕQÕQ�
WHPHO�VHEHSOHUL�PDWHU\DOOHULQ�NLP\DVDO�NDUDNWHUOHULQGHQ�YH\D�
D÷Õ]� RUWDPÕQGD� VÕFDNOÕN� YH� GL÷HU� GH÷LúNHQOHUH� ED÷OÕ� RODUDN�
JHUoHNOHúPHNWHGLU�����
<XPXúDN�DVWDU�PDWHU\DOOHULQLQ�YLVNRHODVWLVLWH�ND\EÕ��PDWHU\DO�
LoHULVLQGHNL� HWDQRO� ND\EÕ�� VX� DEVRUEVL\RQX� YH� SODVWL]|U�
ND\EÕQÕQ� NRPELQDV\RQX� LOH� RUWD\D� oÕNDQ� NDUPDúÕN� ELU�
PHNDQL]PDGÕU�� 6RQXo� RODUDN�� oL÷QHPH� NXYYHWOHUL� GÕúDUÕGDQ�
ED÷ODQPD� \�]H\LQH� LOHWLOLU� YH� SURWH]� NDLGH� PDO]HPHVL� LOH�
\XPXúDN�DVWDU�PDO]HPHVL�DUDVÕQGD�D\UÕOPD�PH\GDQD�JHOLU��%X�
SUREOHPLQ� �VWHVLQGHQ� JHOHELOPHN� DPDFÕ\OD� \XPXúDN� DVWDU�
X\JXODPDVÕQGDQ� |QFH� DNULOLN� UH]LQ� \�]H\LQH� oHúLWOL� \�]H\�
LúOHPOHUL� X\JXODQDELOPHNWHGLU�� <�]H\� LúOHPOHUL� QHWLFHVLQGH�
SROLPHWLOPHWDNULODW� �300$��\�]H\LQGHNL�G�]HQVL]OLNOHU�ELU�
NLOLWOHQPH� PHNDQL]PDVÕ� LOH� PHNDQLN� ED÷ODQWÕ� VD÷OD\DUDN�
\XPXúDN�DVWDU�PDWHU\DOL�LOH�ED÷ODQWÕQÕQ�DUWPDVÕQÕ�VD÷ODU������
(U�<$*� JLEL� oHúLWOL� GHQWDO� OD]HUOHU�� 1G�<$*�� &2�� YH�
(U�&U�<6**�� GLú� KHNLPOL÷LQGH� PDWHU\DO� \�]H\OHULQL�
S�U�]OHQGLUPHN�LoLQ�NXOODQÕOPÕúWÕU������%D]Õ�oDOÕúPDODU��OD]HU�
X\JXODPDODUÕQÕQ� ED÷ODQPD� NXYYHWLQL� DUWWÕUPDGD� HWNLOL�
ROGX÷XQX�J|VWHUPLú��ED]ÕODUÕ�LVH�GL÷HU�\�]H\�LúOHPOHULQH�J|UH�
VRQXoODUGD� KHUKDQJL� ELU� IDUNOÕOÕN� EXOPDPÕúWÕU�� .RUNPD]� YH�
DUN������DNULOLN�UH]LQ�YH�WLWDQ\XP�DUDVÕQGDNL�ED÷ODQWÕ\Õ�LQFHOH�
GLNOHUL� ELU� oDOÕúPDGD� ILEHU� OD]HU� NXOODQDUDN�� OD]HU� X\JXOD�
PDVÕQÕQ� NXPODPD\D� DOWHUQDWLI� RODELOHFH÷LQL� EHOLUWPLúOHUGLU��
)LEHU� OD]HUOHU� LOH� \DSÕODQ� oDOÕúPDODU� LQFHOHQGL÷LQGH�� IDUNOÕ�
oÕNÕú�J�F�QH�YH�HQHUMLOHUH�VDKLS�ILEHU� OD]HUOHULQ�oHúLWOL�V�UH��
OHUGHNL�X\JXODPDODUÕ��GL÷HU�\�]H\� LúOHPOHULQH�J|UH�GDKD� L\L�
VRQXoODU�YHUPHVL�DoÕVÕQGDQ�XPXW�YHULFLGLU�����
$NÕQ�YH�DUN������NXPODPD�YH���IDUNOÕ�OD]HU��1G�$*��(U�<$*�
YH� .73�� NXOODQDUDN� S�U�]OHQGLUGLNOHUL� DNULOLN� UH]LQ� LOH�
\XPXúDN� DVWDU� PDWHU\DOLQLQ� ED÷ODQWÕVÕQÕ� GH÷HUOHQGLUGLNOHUL�
oDOÕúPDODUÕQGD� (U�<$*� OD]HULQ� NXPODPD\D� DOWHUQDWLI�
RODELOHFH÷LQL� EHOLUPLúOHUGLU�� $\QÕ� DUDúWÕUPDFÕQÕQ� \DSWÕ÷Õ� ELU�
EDúND�oDOÕúPDGD������OD]HU�X\JXODPDVÕQÕQ�GL÷HU�\�]H\�LúOHPOH��
ULQH� NÕ\DVOD� ED÷ODQPD� PXNDYHPHWLQL� DUWWÕUGÕ÷Õ� VRQXFX� HOGH�
HGLOPLúWLU��
/LWHUDW�UGH� OD]HUOHULQ� X\JXODPD� V�UHVLQLQ� YH� oÕNÕú� J�F�Q�Q�
PDWHU\DOOHULQ� ED÷ODQWÕVÕ� �]HULQGH� HWNLQOLNOHULQLQ�GH÷HUOHQGL�
ULOGL÷L� oDOÕúPDODUD� UDVWODPDN�P�PN�QG�U� ���������7X÷XW�YH�
DUN�� ����� 300$� PDWHU\DOLQH� (U�<$*� OD]HUL� IDUNOÕ� HQHUML�

VHYL\HOHULQGH� YH� DWÕP� V�UHOHULQGH� X\JXOD\DUDN�� \XPXúDN�
DVWDU� PDWHU\DOL� LOH� RODQ� ED÷ODQWÕVÕQÕ� DUDúWÕUPÕúODUGÕU�� (OGH�
HWWLNOHUL�YHULOHU�GR÷UXOWXVXQGD�\�NVHN�HQHUMLOL�GDUEHQLQ�HWNLVL�
QLQ� E�\�N� ELU� KDFLPVHO� JHQLúOHPH� LOH� VX\XQ� DQÕQGD� EXKDU�
ODúPDVÕQD� QHGHQ� ROGX÷XQX� YH� DEODV\RQD� X÷UD\DQ� \�]H\�
DODQÕQÕ� YH� G�]HQVL]OLNOHULQ� DUWWÕ÷ÕQÕ� EHOLUWPLúOHUGLU��$QFDN��
EXQXQ�DNVLQH�EL]LP�oDOÕúPDPÕ]GD� OD]HULQ�J�F�QGHNL�DUWÕú���
PDWHU\DO� DUDVÕQGDNL� ED÷ODQWÕ\Õ� DUWWÕUPDPÕúWÕU�� .XOODQÕODQ�
OD]HUOHULQ�SHQHWUDV\RQ�GHULQOLNOHULQH�ED÷OÕ�RODUDN�HOGH�HGLOHQ�
EXOJXODUÕQ�IDUNOÕOÕN�J|VWHUGL÷L�G�ú�Q�OPHNWHGLU�
7(0� LQFHOHPHOHULQLQ� \DSÕOGÕ÷Õ� ELUoRN� oDOÕúPDGD� ��������
1G�<$*�YH�(U�<$*�OD]HULQ�PDWHU\DO�\�]H\LQGH�GHULQ�oDWODN�
YH� NUDWHU� úHNOLQGH� \DSÕODU� YH�PHWDO�PDWHU\DOLQ� HULPHVL� JLEL�
DU]X�HGLOPH\HQ�VRQXoODUÕ�ROGX÷X�J|U�OP�úW�U��%X�EXOJXODUÕQ�
DNVLQH�oDOÕúPDGD�ELU� ILEHU� OD]HULQ�QHUHGH\VH�HQ�X\JXQ�úHNLO�
RODQ�G�]HQOL�ELU�úHNOH�VDKLS�oXNXUOX�ELU�JHRPHWUL�VXQGX÷XQX�
ELOGLUPLúWLU� ������ dDOÕúPDPÕ]GD� GD� GL÷HU� OD]HUOHUGH� ROGX÷X�
JLEL� G�]HQVL]� \DSÕGD� \�]H\� JLULQWL� YH� oÕNÕQWÕODUÕQ� ROGX÷X�
J|]OHQGL�
<DSD\� \DúODQGÕUPD� LúOHPLQLQ� X\JXODQPDPÕú� ROPDVÕ� YH�
oDOÕúPD\D� GL÷HU� OD]HUOHULQ� GDKLO� HGLOPHPLú� ROPDVÕ� EX�
oDOÕúPDQÕQ�VÕQÕUODUÕ�GDKLOLQGH�VD\ÕODELOLU��(Q�\�NVHN�JHULOPH�
ED÷ODQWÕ�PXNDYHPHWLQL�VD÷OD\DQ�RSWLPDO�OD]HU�WHGDYLOHULQL�YH�
D\DUODUÕQÕ�EXOPDN�LoLQ�V�UHNOL�DUDúWÕUPD�\DSÕOPDVÕ�JHUHNPHN�
WHGLU��%XQX�\DSPDN� LoLQ��JHOHFHNWHNL�oDOÕúPDODU�QRNWD�oDSÕ��
GDUEH�IUHNDQVÕ��V�UH�YH�J�F��GLNNDWH�DOPDOÕGÕU��/D]HU�WHGDYLOH�
UL�LOH�\DSÕODQ�GH÷LúLNOLNOHUL�GH÷HUOHQGLUPHOL�YH�NXOODQÕODQ�\HQL�
QHVLO�ILEHU�OD]HUOHUL�YH�HNLSPDQÕ�EHOLUOHPHOLGLUOHU�
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PDVÕQÕQ� 300$� YH� \XPXúDN� DVWDU� PDWHU\DOL� DUDVÕQGDNL�
ED÷ODQPD� NXYYHWLQL� DWWÕUPDGD� ROXPOX� VRQXoODU� HOGH� HGLO��
PLúWLU�� 7KXOLXP� OD]HULQ� IDUNOÕ� SDUDPHWUHOHUGH� �X\JXODPD�
V�UHVL�� oÕNÕú� J�F��� DWÕP� VD\ÕVÕ� YE��� X\JXODQDUDN� ED÷ODQWÕ�
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ID\GDOÕ�RODELOHFH÷L�G�ú�QFHVLQGH\L]�
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2�<��� 9HUL� 7RSODPD� YH� øúOHPH�� )�7��� 2�<��� $�*�6��� .D\QDN�
7DUDPDVÕ��$�*�6���0DNDOH�<D]ÕPÕ��)�7���(OHúWLUHO�øQFHOHPH��)�7�

)LQDQVPDQ�YH\D�0DOL�'HVWHN�
%X�oDOÕúPD�LoLQ�KHUKDQJL�ELU�PDOL�GHVWHN�DOÕQPDPÕúWÕU�
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<D]DUODUÕQ�oÕNDU�oDWÕúPDVÕ�EXOXQPDPDNWDGÕU�
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%X�oDOÕúPD�LoLQ�(WLN�.XUXO�2QD\�%HOJHVL�JHUHNPHPHNWHGLU�
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PHWKDFU\ODWH��300$��VDPSOHV�ZHUH�SHUIRUPHG�����[����[���
PP���7KH�VDPSOHV�ZHUH� UDQGRPO\�DFFRUGLQJ� WR� WKH�DSSOLHG�
VXUIDFH� WUHDWPHQW� �*UXS� ,�� &RQWURO�� *UXS� ,,�� �:� WKXOLXP�
ODVHU�� *UXS� ,,,�� ���:� WKXOLXP� ODVHU�� *UXS� ,9�� �:� WKXOLXP�
ODVHU��*UXS�9�����:�WKXOLXP�ODVHU���7KH�ODVHU�DSSOLHG�VXUIDFHV�
RI� WKH� DFU\OLF� VDPSOHV� ZHUH� SRO\PHUL]HG� E\� DSSO\LQJ�
VLOLFRQH�EDVHG�VRIW�SULPHU�PDWHULDO��0ROORSODVW�%���%RQGLQJ�
VWUHQJWK� WHVWV�ZHUH�SHUIRUPHG� WR� WKH� VDPSOHV�ZLWK�XVH�RI� D�
XQLYHUVDO� WHVWLQJ�GHYLFH� DW� D� FURVVKHDG� VSHHG�RI���PP�PLQ�
.UXVNDO� :DOOLV� DQG� 0DQQ� :KLWQH\� 8� WHVWV� ZHUH� XVHG� WR�
HYDOXDWH�WKH�GDWD�

Results: 
:KLOH�WKH�KLJKHVW�DYHUDJH�ERQG�VWUHQJWK�YDOXH�ZDV�REVHUYHG�
LQ�WKH�*URXS�,,,�����������������DQG�WKH�ORZHVW�DYHUDJH�ERQG�
VWUHQJWK�YDOXH�ZDV�REVHUYHG� LQ� WKH�*URXS�,� ����������������
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EHWZHHQ�*URXS�,���*URXS�,,,��*URXS�,9���*URXS�9��P !�������
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$SSOLFDWLRQ�RI�WKH�WKXOLXP�ODVHU�DW�GLIIHUHQW�SRZHU�LQFUHDVHG�
WKH� WHQVLOH� ERQG� VWUHQJWK� EHWZHHQ� 300$� DQG� VRIW� OLQLQJ�
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ODVHU�FDQ�EH�DSSOLHG��
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<XPXúDN� DVWDU� PDWHU\DOOHUL�� NDLGH� PDWHU\DOL� DOWÕQGD� NDODQ�
\XPXúDN� GRNXODUD� JHOHQ� RNO�]DO� NXYYHWOHULQ� GDKD� D]� YH�
GHQJHOL�GD÷ÕWÕOPDVÕQD�\DUGÕPFÕ�ELU�\DVWÕN�J|UHYL�J|UHQ�SROLP�
HU� \DSÕOÕ� NDSODPD� PDWHU\DOOHULGLU�� 3URWH]LQ� WXWXFXOX÷XQX�
DUWWÕUPDN��DQGÕUNDWOÕ�E|OJHOHUH�SURWH]LQ�DGDSWDV\RQXQX�VD÷OD�
PDN�� LUULWDV\RQD� X÷UDPÕú� GRNXODUÕQ� L\LOHúPHVLQL� KÕ]ODQGÕU�
PDQÕQ�\DQÕ� VÕUD� GR÷XúWDQ�YH\D� VRQUDGDQ�ND]DQÕOPÕú�GDPDN�
GHIHNWOHULQGH�WHGDYL�DPDFÕ\OD�NXOODQÕOÕUODU�������

.OLQLN� NXOODQÕPGD� \XPXúDN� DVWDU� PDWHU\DOOHULQLQ� SURWH]�
NDLGHVL� LOH� DUDVÕQGDNL� ED÷ODQWÕQÕQ� NXYYHWOL� ROPDVÕ� JHUHNLU�
�������$QFDN��RUDO�NDYLWHGHNL�GH÷LúNHQOHUGHQ�YH�SROLPHUOHULQ�
]D\ÕI� ED÷ODQPD� NDUDNWHUOHULQGHQ� GROD\Õ� DNULOLN� UH]LQ� LOH�
\XPXúDN� DVWDU� PDWHU\DOLQLQ� ED÷ODQWÕVÕ� ]DPDQOD� D]DODELOLU��
,VODQDELOPH� |]HOOL÷L� ROGXNoD� ]D\ÕI� RODQ� SROLPHUOHULQ�
ÕVODQDELOLUOL÷LQL�DUWÕUPDN�LoLQ�\�]H\OHULQH�\�]H\�úDUWODQGÕUPD�
LúOHPOHULQLQ�X\JXODQPDVÕ�ROGXNoD�LOJL�X\DQGÕUDQ�ELU�NRQXGXU�
/LWHUDW�UGH�\XPXúDN�DVWDU�PDWHU\DOL�LOH�DNULOLN�UH]LQ�DUDVÕQ�
GDNL� ED÷ODQPD� J�F�Q�� DUWÕUPD� \|QWHPOHULQL� DUDúWÕUDQ�
oDOÕúPDODU� PHYFXWWXU� �������$NULOLN� \�]H\LQGH� S�U�]O�O�÷��
oHúLWOL�\|QWHPOHUOH��OD]HUOHU��DO�PLQD�LOH�DúÕQGÕUPD��NXPODPD��
NLP\DVDO� \ROOD� DúÕQGÕUPD� YH� IUH]OHPH�� DUWWÕUDUDN� \XPXúDN�
DVWDU�PDWHU\DOL�LOH�DNULOLN�UH]LQ�DUDVÕQGDNL�ED÷ODQPD�GLUHQFL�

GH÷HUOHQGLULOPLúWLU����������hú�PH]�YH�DUN������DNULOLN�UH]LQ�LOH�
DVWDU� PDWHU\DOLQLQ� ED÷ODQWÕVÕQÕ� DUWWÕUPDGD� NXPODPD� YH�
1G�<$*� OD]HULQ�EXOJXODUÕQÕ�EHQ]HU�EXOVD�GD��*�QGR÷GX�YH�
DUN������OD]HU�X\JXODPDVÕ�\HULQH�DVLWOHPHQLQ�ED÷ODQWÕ\Õ�GDKD�
ROXPOX� \|QGH� HWNLOHGL÷L� VRQXFXQD� YDUPÕúODUGÕU�� <�]H\LQ�
S�U�]OHQGLULOPHVL� LOH� ED÷ODQPD� GLUHQFLQLQ� DUWWÕUÕODFD÷Õ�
EHOLUWLOPLúWLU��
/D]HUOHU�����¶OÕ� \ÕOODUÕQ�EDúÕQGDQ� LWLEDUHQ�GLú�KHNLPOL÷LQGH�
\D\JÕQ�RODUDN�NXOODQÕOPDNWDGÕU��'Lú�o�U�NOHULQLQ�WHPL]OHQPH�
VL�� NDYLWH� SUHSDUDV\RQX�� SHULRGRQWDO� FHUUDKL�� GLú� HWLQLQ�
úHNLOOHQGLULOPHVL��NHPLN�GRNXVXQGD�\DSÕODQ�FHUUDKL�LúOHPOHU��
NR\X� UHQNOL� GLú� HWOHULQLQ� UHQJLQLQ� DoÕOPDVÕ�� GLú� EH\D]ODWPD��
SXOSD� NDQDOODUÕQÕQ� VWHULOL]DV\RQX�� oHNLP� VRQUDVÕ� \DUD�
L\LOHúPHVL�� N|N� G�]OHúWLULOPHVL�� \�]H\� S�U�]OHQGLUPHVL� YH�
VHUDPLN� EUDNHWOHULQ� V|N�OPHVL� JLEL� ELUoRN� DODQGD� OD]HUOHU�
NXOODQÕOPDNWDGÕU� 6RQ� ]DPDQODUGD�� OD]HUOHULQ�� PDO]HPHOHULQ�
\�]H\LQL�GH÷LúWLUPHN� LoLQ�QLVSHWHQ�J�YHQOL�YH�NROD\�ELU�\RO�
VD÷ODGÕ÷Õ�J|VWHULOPLúWLU�����

0HYFXW�OD]HU�WHNQRORMLVLQLQ�HQ�\HQL��U�Q��RODQ�ILEHU�OD]HUOHU��
HQG�VWUL\HO�YH�EL\RPHGLNDO�X\JXODPDODUD�X\XPOX�ROPDODUÕ�YH�
oRN� NÕVD� V�UHGH� \�NVHN� J�o� �UHWHELOPHOHUL� QHGHQL\OH� GLú�
KHNLPOL÷LQGH�GH�X\JXODPD�DODQÕQD�VDKLSWLU������)LEHU�OD]HUOHU�
GL÷HU� OD]HUOHUH� NÕ\DVOD� GDKD� D]� PHNDQLN� YH� WHUPDO� KDVDUD�
QHGHQ�ROXUNHQ�\�]H\OHUL�KÕ]OÕ�YH�J�oO��ELU�úHNLOGH�HWNLOHU������
8OWUD� KÕ]OÕ� ILEHU� OD]HUOHU� oR÷XQOXNOD� GLú� KHNLPOL÷LQGH�
LPSODQWODUÕQ�\�]H\LQL�GH÷LúWLUPHN�LoLQ�NXOODQÕOÕU������%LU�ILEHU�
OD]HU� oHúLGL� RODUDN� WKXOLXP� ILEHU� OD]HU� WÕS� DODQÕQGD� �URORMLN�
FHUUDKLGH� WHUFLK� HGLOPHNWHGLU�� � 'Lú� KHNLPOL÷L� DODQÕQGD�
NXOODQÕODQ� OD]HUOHUH�NÕ\DVOD�GDKD�D]�SHQHWUDV\RQ�GHULQOL÷LQH�
VDKLS�ROPDVÕ�VHEHEL\OH�WKXOLXP�ILEHU�OD]HUOHUOHULQ�DQWLEDNWHUL�
\HO� HWNLQOL÷L� �]HULQH� \DSÕODQ� oDOÕúPDODU� PHYFXW� ROVD� GD�
��������� ED÷ODQWÕ� GD\DQÕPÕQÕ� DUDúWÕUPDN� DPDFÕ\OD�
S�U�]OHQGLUPH� �]HULQH� DUDúWÕUPD\D� UDVWODQPDPÕúWÕU��$NULOLN�
UH]LQOHUH� NÕ\DVOD� \XPXúDN� DVWDU� PDWHU\DOOHUL� GDKD� NÕVD� ELU�
|P�U�EHNOHQWLVLQH�VDKLS�ROGXNODUÕ�LoLQ��J�Q�P�]GH�KDUHNHWOL�
SURWH]OHUGH�JHoLFL�o|]�POHU�RODUDN�NDEXO�HGLOPHNWHGLU�� � �%X�
QHGHQOH� DPDo�� X]XQ� V�UHOL� ED÷ODQWÕ� LoLQ� DNULOLN� \�]H\OHULQ�
OD]HUOH� \�]H\� S�U�]OHQGLUPHGH� VWDQGDUGL]H� YH� RSWLPL]H�
HGLOPHVLGLU��%X�SLORW�oDOÕúPDGD�DPDo��IDUNOÕ�SDUDPHWUHOHUGHNL�
WKXOLXP�ILEHU� OD]HULQ�DNULOLN� UH]LQ�HVDVOÕ�NDLGH�PDWHU\DOL� LOH�
\XPXúDN� DVWDU� PDWHU\DOL� DUDVÕQGDNL� ED÷ODQPD� NXYYHWL�
�]HULQGHNL� HWNLQOL÷LQL� DUDúWÕUPDNWÕU��7KXOLXP� OD]HULQ� DNULOLN�
LOH�\XPXúDN�DVWDU�PDWHU\DOL�DUDVÕQGDNL�ED÷ODQPD�GD\DQÕPÕQÕ�
J�oOHQGLUPH\HFH÷L�KLSRWH]L�WHVW�HGLOHFHNWLU�

GEREÇ ve YÖNTEMLER
dDOÕúPDGD�VLOLNRQ�HVDVOÕ�\XPXúDN�DVWDU�PDWHU\DOL��0ROORSODVW�
%�� 'HWD[� *PE+�� (WWOLQJHQ��$OPDQ\D�� YH� ÕVÕ\OD� SROLPHUL]H�
RODQ�DNULOLN�UH]LQ��3DODGHQW��+HUDHXV�.XO]HU��+DQDX��$OPDQ�
\D�� NXOODQÕOGÕ�� $NULOLN� UH]LQ� \�]H\LQLQ� S�U�]OHQGLULOPHVL�
DPDFÕ\OD������QP�ER\XQGD���-�HQHUML\H�VDKLS�WKXOLXP�OD]HU�
�2O\PSXV��86$��NXOODQÕOGÕ�
dHNPH�WHVWL�LoLQ�NXOODQÕODFDN�DNULOLN�|UQHNOHULQ�HOGH�HGLOPHVL�
DPDFÕ\OD�� ���PP� X]XQOX÷XQGD�� NDOÕQ� NÕVPÕQ� oDSÕ� ���PP��
LQFH� NÕVPÕQ� oDSÕ� �� PP� RODQ� SLULQoWHQ� NDOÕSODU� HOGH� HGLOGL�
�5HVLP�����

Resim 1. dHNPH� WHVWL� LoLQ� DNULOLN� |UQHNOHULQ� HOGH� HGLOPHVLQGH� NXOODQÕODQ�
SLULQoWHQ�NDOÕS

%X�SLULQoWHQ�NDOÕSODU�VWDQGDUW�PXIODODPD�LúOHPL�LOH�DOoÕ�LoLQH�
J|P�OHUHN�QHJDWLIOHUL�HOGH�HGLOGL��.ODVLN�PXIODODPD�LúOHPOHUL�
LoLQ� QHJDWLI� ERúOXNODUD� ÕVÕ� LOH� SROLPHUL]H� RODQ� DNULOLN� KD]ÕU�
ODQÕS�\HUOHúWLULOHUHN��UHWLFL�ILUPD�WDOLPDWODUÕQD�GR÷UXOWXVXQGD�
SROLPHUL]DV\RQ� LúOHPOHUL� WDPDPODQGÕ�� gUQHNOHULQ� \XPXúDN�
DVWDU� ED÷ODQDFDN� RODQ� \�]H\L� ���� JULWOLN� ]ÕPSDUD� ND÷ÕGÕ�
NXOODQÕODUDN� VWDQGDUGL]H� HGLOGL�� gUQHNOHU� UDVWJHOH� VHoLOHUHN�
DNULOLN�PDWHU\DOLQ�\XPXúDN�DVWDU�LOH�ED÷ODQDFDN�RODQ�\�]H\�
LQH������QP�GDOJD�ER\XQGD��YH�IDUNOÕ�J�oOHUGH�WKXOLXP�ILEHU�
OD]HU� X\JXODQPDN� �]HUH� DúD÷ÕGD� EHOLUWLOGL÷L� úHNLOGH� JUXSODU�
ROXúWXUXOGX��n  �����
*UXS�,���.RQWURO��<�]H\�LúOHPL�RODUDN�0ROORSODVW�%�\XPXúDN�
�������������DVWDU�PDGGHVLQLQ�SULPR�DGH]LYL�V�U�OG��YH����GN�
�������������EHNOHWLOGL�
*UXS�,,���:���-�����VQ�
*UXS�,,,������:���-�����VQ�
*UXS�,9���:���-�����VQ�
*UXS�9�����:���-�����VQ�
øNL� |UQHN� DUDVÕQD� \HUOHúWLULOPHN� �]HUH� VWDQGDUWODUD� X\JXQ�
úHNLOGH���PP�NDOÕQOÕ÷ÕQGD�YH���PP�oDSÕQGD�VLOLNRQ�NDOÕSODU�
KD]ÕUODQGÕ�� gUQHNOHU� DUDVÕQGDNL� QHJDWLI� ERúOXNODUÕ� HOGH�
HGHELOPHN�LoLQ�VLOLNRQ�NDOÕSODU�PXP�\HUOHúWLULOHUHN�ELUOHúWLULO�
GL�� %LUOHúWLULOHQ� DNULOLN� UH]LQ� NDOÕSODU� DUDVÕQGDNL� QHJDWLI�
ERúOX÷XQ�HOGH�HGLOHELOPHVL�LoLQ�NODVLN�PXIODODPD�WHNQL÷L�LOH�
DOoÕ� LoHULVLQH� J|P�OG�� YH� PXP� XoXUPD� LúOHPL� \DSÕOGÕ����
<XPXúDN� DVWDU�PDGGHVL�� �UHWLFLQLQ� |QHULOHUL� GR÷UXOWXVXQGD��
300$� |UQHNOHUL� DUDVÕQGDNL� ERúOX÷D� X\JXODQDUDN� PXIODODU�
NDSDWÕOGÕ�� ������ GN� ���� NS¶GD� SUHVWH� EHNOHWLOGLNWHQ� VRQUD�
PXIODODU�VR÷XN�VX\XQ�LoLQH�NRQXOGX�YH�ND\QDWÕOGÕNWDQ�VRQUD�
��� GN� EHNOHWLOGL�� $NDELQGH� ÕVÕ� ND\QD÷Õ� NDSDWÕOÕS� VX\XQ�
VR÷XPDVÕ�EHNOHQLOHUHN�SROLPHUL]DV\RQX�VD÷ODQGÕ�
%HNOHWPH�V�UHVL�VRQXQGD��XQLYHUVDO� WHVW�FLKD]ÕQD��/OR\G�/)�
3OXV��$PHWHN� ,QF�� /OR\G� ,QVWUXPHQWV�� /HLFHVWHU�� øQJLOWHUH��
ED÷ODQDQ�|UQHNOHUH����PP�GN�NDID�KÕ]ÕQGD�oHNPH�WHVWL�X\JX�
ODQGÕ��'H÷HUOHU�03D�RODUDN�HOGH�HGLOGL��<�]H\�LúOHPL�X\JXOD�
QDQ� |UQHN� \�]H\OHUL� WDUDPDOÕ� HOHNWURQ� PLNURVNREX� �7(0��
DOWÕQGD�LQFHOHQGL�
�
ʈ[\I\Q[\QS[MT�)VITQb
dDOÕúPDQÕQ� YHULOHUL� 6366� �9HU������� SURJUDPÕQD� \�NOHQGL��
9HULOHULQ�QRUPDO�GD÷ÕOÕPD�X\JXQOX÷X�.ROPRJRURY�6LPLUQRY�
WHVW� \|QWHPL� LOH� EHOLUOHQGLNWHQ� VRQUD�� oDOÕúPD� YHULOHULQLQ�
DQDOL]LQGH� QRQ�SDUDPHWULN� WHVW� \|QWHPOHUL� NXOODQÕOGÕ�� .UXV�
NDOO�:DOOLV�YH�0DQQ�:KLWQH\�8�WHVWOHUL�NXOODQÕODUDN�\DSÕODQ�
NDUúÕODúWÕUPDGD�P �������|QHPOL�RODUDN�NDEXO�HGLOGL�

BULGULAR
<�]H\� LúOHPL� X\JXODQDQ� DNULOLN� |UQHNOHULQ� ED÷ODQPD�
GD\DQÕPÕ�� RUWDODPD� YH� VWDQGDUW� VDSPD� GH÷HUOHUL�7DEOR� �¶GH�
J|U�OPHNWHGLU��

Tablo 1. *UXSODUD�DLW�|UQHNOHULQ�ED÷ODQPD�GD\DQÕPÕ�VRQXoODUÕ��0SD�

66��6WDQGDUW�VDSPD�$\QÕ�N�o�N�KDUIOHU�LOH�J|VWHULOHQ�GH÷HUOHU�DUDVÕQGDNL�
IDUN�LVWDWLVWLNVHO�RODUDN�DQODPOÕGÕU��3��������

(Q�\�NVHN�oHNPH�ED÷ODQWÕ�GD\DQÕPÕ�GH÷HUOHUL�VÕUD\OD�*UXS�,,,�
���������������03D��YH�*UXS�,,¶GH���������������03D���HOGH�
HGLOLUNHQ�� HQ� G�ú�N� GD\DQÕP� EXOJXVX� *UXS� ,9¶WH� ������� ��
�����03D��HOGH�HGLOGL��øVWDWLVWLNVHO�RODUDN�DQODPOÕ�IDUNOÕOÕNODU�
*UXS�,��*UXS�,,��*UXS�,,��*UXS�,9�YH�*UXS�,,��*UXS�9�DUDVÕQ�
GD�HOGH�HGLOLUNHQ��GL÷HU�JUXSODU�DUDVÕ�IDUNOÕOÕN�DQODPVÕ]�EXOXQ�
GX��P  !��������
gUQHNOHUH� DLW� 7(0� J|U�QW�OHUL� ����� N[� E�\�WPHGH� HOH�
DOÕQPÕúWÕU��5HVLP�����7(0�J|U�QW�OHUL�LQFHOHQGL÷LQGH�NRQWURO�
JUXEXQD�DLW�J|U�QW�OHU��5HVLP��D�E��GDKD�G�]HQOL�ELU�\�]H\�
KDOLQGH\NHQ�� OD]HU� LOH� S�U�]OHQGLULOHQ� |UQHNOHUH� DLW� \�]H\��
OHUGH� �5HVLP� �E�M�� G�]HQVL]� DODQODU� NRQWURO� JUXEXQD� J|UH�
GDKD�\R÷XQ�L]OHQGL�

Resim 2. )DUNOÕ�J�oOHUGH�X\JXODQDQ� OD]HULQ�DNULOLN�\�]H\LQGH�ROXúWXUGX÷X�
7(0�J|U�QW�OHUL��������N[���*UXS�,¶H�DLW�7(0�J|U�QW�OHUL��D�E����*UXS�,,¶\H�
DLW�7(0�J|U�QW�OHUL��F�G����*UXS�,,,¶H�DLW�7(0�J|U�QW�OHUL��H�I����*UXS�,9¶H�
DLW�7(0�J|U�QW�OHUL��J�K����*UXS�9¶H�DLW�7(0�J|U�QW�OHUL��L�M�
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<):<1̪5)
7KXOLXP� OD]HULQ� DNULOLN� UH]LQ� LOH� \XPXúDN� DVWDU� PDWHU\DOL�
DUDVÕQGDNL� ED÷ODQPD�GD\DQÕPÕQÕ� J�oOHQGLUPH\HFH÷LQL� LIDGH�
HGHQ�KLSRWH]LPL]�UHGGHGLOGL��/LWHUDW�UGH�GLú�KHNLPOL÷L�DODQÕQ�
GD�EX�OD]HULQ�DNULOLN��]HULQH�\DSÕOGÕ÷Õ�\�]H\�LúOHPOHUL�LOH�LOJLOL�
KHUKDQJL�ELU�oDOÕúPD�EXOXQPDPDNWDGÕU��)DNDW�EX�OD]HU�GÕúÕQGD�
IDUNOÕ� OD]HU� WLSOHULQLQ� X\JXODQGÕ÷Õ� YH� ED÷ODQPDGD� ROXPOX�
HWNLOHU�\DSWÕ÷Õ�EHOLUWLOPLúWLU����������������7KXOLXP�ILEHU�OD]H��
ULQ� WÕS� DODQÕQGD� �URORMLN� FHUUDKLGH� YH� GHUL� �]HULQGH� OHNH�
WHGDYLVLQGH�NXOODQÕOPDVÕQÕQ�YH�HWNLQOL÷LQLQ�ID]OD�ROPDVÕQGDQ�
GROD\Õ�� EX� HWNLQOL÷LQ� DNULOLN� UH]LQ� �]HULQGH� GH� HWNLOL� ROD��
ELOHFH÷L�G�ú�QFHVL\OH�WHUFLK�HGLOGL���������
<XPXúDN� DVWDU� PDWHU\DOL� LOH� NDLGH� PDWHU\DOL� DUDVÕQGDNL�
NXYYHWOL�ELU�ED÷ODQPD�NOLQLN�SHUIRUPDQVÕQ�HWNLQOL÷L�DoÕVÕQGDQ�
|QHPOLGLU��ø\L�ELU�ED÷ODQWÕQÕQ�JHUoHNOHúPHGL÷L�YH\D�NXOODQÕP�
LOH�ELUOLNWH�PH\GDQD�oÕNDELOHFHN�]D\ÕI�DGH]\RQ���QHWLFHVLQGH�
KLM\HQ� SUREOHPOHUL� YH� IRQNVL\RQHO� SUREOHPOHU� PH\GDQD�
JHOHELOLU�� %X� �� PDWHU\DO� DUDVÕQGD� ED÷ODQWÕ� EDúDUÕVÕ]OÕ÷ÕQÕQ�
WHPHO�VHEHSOHUL�PDWHU\DOOHULQ�NLP\DVDO�NDUDNWHUOHULQGHQ�YH\D�
D÷Õ]� RUWDPÕQGD� VÕFDNOÕN� YH� GL÷HU� GH÷LúNHQOHUH� ED÷OÕ� RODUDN�
JHUoHNOHúPHNWHGLU�����
<XPXúDN�DVWDU�PDWHU\DOOHULQLQ�YLVNRHODVWLVLWH�ND\EÕ��PDWHU\DO�
LoHULVLQGHNL� HWDQRO� ND\EÕ�� VX� DEVRUEVL\RQX� YH� SODVWL]|U�
ND\EÕQÕQ� NRPELQDV\RQX� LOH� RUWD\D� oÕNDQ� NDUPDúÕN� ELU�
PHNDQL]PDGÕU�� 6RQXo� RODUDN�� oL÷QHPH� NXYYHWOHUL� GÕúDUÕGDQ�
ED÷ODQPD� \�]H\LQH� LOHWLOLU� YH� SURWH]� NDLGH� PDO]HPHVL� LOH�
\XPXúDN�DVWDU�PDO]HPHVL�DUDVÕQGD�D\UÕOPD�PH\GDQD�JHOLU��%X�
SUREOHPLQ� �VWHVLQGHQ� JHOHELOPHN� DPDFÕ\OD� \XPXúDN� DVWDU�
X\JXODPDVÕQGDQ� |QFH� DNULOLN� UH]LQ� \�]H\LQH� oHúLWOL� \�]H\�
LúOHPOHUL� X\JXODQDELOPHNWHGLU�� <�]H\� LúOHPOHUL� QHWLFHVLQGH�
SROLPHWLOPHWDNULODW� �300$��\�]H\LQGHNL�G�]HQVL]OLNOHU�ELU�
NLOLWOHQPH� PHNDQL]PDVÕ� LOH� PHNDQLN� ED÷ODQWÕ� VD÷OD\DUDN�
\XPXúDN�DVWDU�PDWHU\DOL�LOH�ED÷ODQWÕQÕQ�DUWPDVÕQÕ�VD÷ODU������
(U�<$*� JLEL� oHúLWOL� GHQWDO� OD]HUOHU�� 1G�<$*�� &2�� YH�
(U�&U�<6**�� GLú� KHNLPOL÷LQGH� PDWHU\DO� \�]H\OHULQL�
S�U�]OHQGLUPHN�LoLQ�NXOODQÕOPÕúWÕU������%D]Õ�oDOÕúPDODU��OD]HU�
X\JXODPDODUÕQÕQ� ED÷ODQPD� NXYYHWLQL� DUWWÕUPDGD� HWNLOL�
ROGX÷XQX�J|VWHUPLú��ED]ÕODUÕ�LVH�GL÷HU�\�]H\�LúOHPOHULQH�J|UH�
VRQXoODUGD� KHUKDQJL� ELU� IDUNOÕOÕN� EXOPDPÕúWÕU�� .RUNPD]� YH�
DUN������DNULOLN�UH]LQ�YH�WLWDQ\XP�DUDVÕQGDNL�ED÷ODQWÕ\Õ�LQFHOH�
GLNOHUL� ELU� oDOÕúPDGD� ILEHU� OD]HU� NXOODQDUDN�� OD]HU� X\JXOD�
PDVÕQÕQ� NXPODPD\D� DOWHUQDWLI� RODELOHFH÷LQL� EHOLUWPLúOHUGLU��
)LEHU� OD]HUOHU� LOH� \DSÕODQ� oDOÕúPDODU� LQFHOHQGL÷LQGH�� IDUNOÕ�
oÕNÕú�J�F�QH�YH�HQHUMLOHUH�VDKLS�ILEHU� OD]HUOHULQ�oHúLWOL�V�UH��
OHUGHNL�X\JXODPDODUÕ��GL÷HU�\�]H\� LúOHPOHULQH�J|UH�GDKD� L\L�
VRQXoODU�YHUPHVL�DoÕVÕQGDQ�XPXW�YHULFLGLU�����
$NÕQ�YH�DUN������NXPODPD�YH���IDUNOÕ�OD]HU��1G�$*��(U�<$*�
YH� .73�� NXOODQDUDN� S�U�]OHQGLUGLNOHUL� DNULOLN� UH]LQ� LOH�
\XPXúDN� DVWDU� PDWHU\DOLQLQ� ED÷ODQWÕVÕQÕ� GH÷HUOHQGLUGLNOHUL�
oDOÕúPDODUÕQGD� (U�<$*� OD]HULQ� NXPODPD\D� DOWHUQDWLI�
RODELOHFH÷LQL� EHOLUPLúOHUGLU�� $\QÕ� DUDúWÕUPDFÕQÕQ� \DSWÕ÷Õ� ELU�
EDúND�oDOÕúPDGD������OD]HU�X\JXODPDVÕQÕQ�GL÷HU�\�]H\�LúOHPOH��
ULQH� NÕ\DVOD� ED÷ODQPD� PXNDYHPHWLQL� DUWWÕUGÕ÷Õ� VRQXFX� HOGH�
HGLOPLúWLU��
/LWHUDW�UGH� OD]HUOHULQ� X\JXODPD� V�UHVLQLQ� YH� oÕNÕú� J�F�Q�Q�
PDWHU\DOOHULQ� ED÷ODQWÕVÕ� �]HULQGH� HWNLQOLNOHULQLQ�GH÷HUOHQGL�
ULOGL÷L� oDOÕúPDODUD� UDVWODPDN�P�PN�QG�U� ���������7X÷XW�YH�
DUN�� ����� 300$� PDWHU\DOLQH� (U�<$*� OD]HUL� IDUNOÕ� HQHUML�

VHYL\HOHULQGH� YH� DWÕP� V�UHOHULQGH� X\JXOD\DUDN�� \XPXúDN�
DVWDU� PDWHU\DOL� LOH� RODQ� ED÷ODQWÕVÕQÕ� DUDúWÕUPÕúODUGÕU�� (OGH�
HWWLNOHUL�YHULOHU�GR÷UXOWXVXQGD�\�NVHN�HQHUMLOL�GDUEHQLQ�HWNLVL�
QLQ� E�\�N� ELU� KDFLPVHO� JHQLúOHPH� LOH� VX\XQ� DQÕQGD� EXKDU�
ODúPDVÕQD� QHGHQ� ROGX÷XQX� YH� DEODV\RQD� X÷UD\DQ� \�]H\�
DODQÕQÕ� YH� G�]HQVL]OLNOHULQ� DUWWÕ÷ÕQÕ� EHOLUWPLúOHUGLU��$QFDN��
EXQXQ�DNVLQH�EL]LP�oDOÕúPDPÕ]GD� OD]HULQ�J�F�QGHNL�DUWÕú���
PDWHU\DO� DUDVÕQGDNL� ED÷ODQWÕ\Õ� DUWWÕUPDPÕúWÕU�� .XOODQÕODQ�
OD]HUOHULQ�SHQHWUDV\RQ�GHULQOLNOHULQH�ED÷OÕ�RODUDN�HOGH�HGLOHQ�
EXOJXODUÕQ�IDUNOÕOÕN�J|VWHUGL÷L�G�ú�Q�OPHNWHGLU�
7(0� LQFHOHPHOHULQLQ� \DSÕOGÕ÷Õ� ELUoRN� oDOÕúPDGD� ��������
1G�<$*�YH�(U�<$*�OD]HULQ�PDWHU\DO�\�]H\LQGH�GHULQ�oDWODN�
YH� NUDWHU� úHNOLQGH� \DSÕODU� YH�PHWDO�PDWHU\DOLQ� HULPHVL� JLEL�
DU]X�HGLOPH\HQ�VRQXoODUÕ�ROGX÷X�J|U�OP�úW�U��%X�EXOJXODUÕQ�
DNVLQH�oDOÕúPDGD�ELU� ILEHU� OD]HULQ�QHUHGH\VH�HQ�X\JXQ�úHNLO�
RODQ�G�]HQOL�ELU�úHNOH�VDKLS�oXNXUOX�ELU�JHRPHWUL�VXQGX÷XQX�
ELOGLUPLúWLU� ������ dDOÕúPDPÕ]GD� GD� GL÷HU� OD]HUOHUGH� ROGX÷X�
JLEL� G�]HQVL]� \DSÕGD� \�]H\� JLULQWL� YH� oÕNÕQWÕODUÕQ� ROGX÷X�
J|]OHQGL�
<DSD\� \DúODQGÕUPD� LúOHPLQLQ� X\JXODQPDPÕú� ROPDVÕ� YH�
oDOÕúPD\D� GL÷HU� OD]HUOHULQ� GDKLO� HGLOPHPLú� ROPDVÕ� EX�
oDOÕúPDQÕQ�VÕQÕUODUÕ�GDKLOLQGH�VD\ÕODELOLU��(Q�\�NVHN�JHULOPH�
ED÷ODQWÕ�PXNDYHPHWLQL�VD÷OD\DQ�RSWLPDO�OD]HU�WHGDYLOHULQL�YH�
D\DUODUÕQÕ�EXOPDN�LoLQ�V�UHNOL�DUDúWÕUPD�\DSÕOPDVÕ�JHUHNPHN�
WHGLU��%XQX�\DSPDN� LoLQ��JHOHFHNWHNL�oDOÕúPDODU�QRNWD�oDSÕ��
GDUEH�IUHNDQVÕ��V�UH�YH�J�F��GLNNDWH�DOPDOÕGÕU��/D]HU�WHGDYLOH�
UL�LOH�\DSÕODQ�GH÷LúLNOLNOHUL�GH÷HUOHQGLUPHOL�YH�NXOODQÕODQ�\HQL�
QHVLO�ILEHU�OD]HUOHUL�YH�HNLSPDQÕ�EHOLUOHPHOLGLUOHU�
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ABSTRACT
Objectives: 
7R�HYDOXDWH�WKH�HIIHFWLYHQHVV�RI�GLIIHUHQW�SRZHU�WKXOLXP�ODVHU�RQ�WKH�WHQVLOH�ERQG�VWUHQJWK�RI�
VLOLFRQH�EDVHG�VRIW�OLQLQJ�PDWHULDO�DQG�DFU\OLF�UHVLQ�

Material and Methods: 
$�WRWDO�RI�����GXPEOH�VKDSHG�KHDW�SRO\PHUL]HG�SRO\PHWK\O�
PHWKDFU\ODWH��300$��VDPSOHV�ZHUH�SHUIRUPHG�����[����[���
PP���7KH�VDPSOHV�ZHUH� UDQGRPO\�DFFRUGLQJ� WR� WKH�DSSOLHG�
VXUIDFH� WUHDWPHQW� �*UXS� ,�� &RQWURO�� *UXS� ,,�� �:� WKXOLXP�
ODVHU�� *UXS� ,,,�� ���:� WKXOLXP� ODVHU�� *UXS� ,9�� �:� WKXOLXP�
ODVHU��*UXS�9�����:�WKXOLXP�ODVHU���7KH�ODVHU�DSSOLHG�VXUIDFHV�
RI� WKH� DFU\OLF� VDPSOHV� ZHUH� SRO\PHUL]HG� E\� DSSO\LQJ�
VLOLFRQH�EDVHG�VRIW�SULPHU�PDWHULDO��0ROORSODVW�%���%RQGLQJ�
VWUHQJWK� WHVWV�ZHUH�SHUIRUPHG� WR� WKH� VDPSOHV�ZLWK�XVH�RI� D�
XQLYHUVDO� WHVWLQJ�GHYLFH� DW� D� FURVVKHDG� VSHHG�RI���PP�PLQ�
.UXVNDO� :DOOLV� DQG� 0DQQ� :KLWQH\� 8� WHVWV� ZHUH� XVHG� WR�
HYDOXDWH�WKH�GDWD�

Results: 
:KLOH�WKH�KLJKHVW�DYHUDJH�ERQG�VWUHQJWK�YDOXH�ZDV�REVHUYHG�
LQ�WKH�*URXS�,,,�����������������DQG�WKH�ORZHVW�DYHUDJH�ERQG�
VWUHQJWK�YDOXH�ZDV�REVHUYHG� LQ� WKH�*URXS�,� ����������������
7KHUH�ZDV�VWDWLVWLFDOO\�VLJQLILFDQFH�EHWZHHQ�*URXS�,���*URXS�
,,��*URXS�,,���*URXS�,9��P� ���������+RZHYHU��WKHUH�ZDV�QR�
VWDWLVWLFDOO\� VLJQLILFDQW� GLIIHUHQFH� LQ� ERQG� VWUHQJWK� YDOXHV�
EHWZHHQ�*URXS�,���*URXS�,,,��*URXS�,9���*URXS�9��P !�������

Conclusion: 
$SSOLFDWLRQ�RI�WKH�WKXOLXP�ODVHU�DW�GLIIHUHQW�SRZHU�LQFUHDVHG�
WKH� WHQVLOH� ERQG� VWUHQJWK� EHWZHHQ� 300$� DQG� VRIW� OLQLQJ�
PDWHULDO��,Q�DGGLWLRQ��7R�REWDLQ�WKH�KLJKHVW�YDOXH���:�WKXOLXP�
ODVHU�FDQ�EH�DSSOLHG��

Key Words: 
7KXOLXP� ODVHU�� 6RIW� OLQLQJ� PDWHULDO�� $FU\OLF� UHVLQ�� %RQG�
VWUHQJWK�

/ʈ:ʈ̪
<XPXúDN� DVWDU� PDWHU\DOOHUL�� NDLGH� PDWHU\DOL� DOWÕQGD� NDODQ�
\XPXúDN� GRNXODUD� JHOHQ� RNO�]DO� NXYYHWOHULQ� GDKD� D]� YH�
GHQJHOL�GD÷ÕWÕOPDVÕQD�\DUGÕPFÕ�ELU�\DVWÕN�J|UHYL�J|UHQ�SROLP�
HU� \DSÕOÕ� NDSODPD� PDWHU\DOOHULGLU�� 3URWH]LQ� WXWXFXOX÷XQX�
DUWWÕUPDN��DQGÕUNDWOÕ�E|OJHOHUH�SURWH]LQ�DGDSWDV\RQXQX�VD÷OD�
PDN�� LUULWDV\RQD� X÷UDPÕú� GRNXODUÕQ� L\LOHúPHVLQL� KÕ]ODQGÕU�
PDQÕQ�\DQÕ� VÕUD� GR÷XúWDQ�YH\D� VRQUDGDQ�ND]DQÕOPÕú�GDPDN�
GHIHNWOHULQGH�WHGDYL�DPDFÕ\OD�NXOODQÕOÕUODU�������

.OLQLN� NXOODQÕPGD� \XPXúDN� DVWDU� PDWHU\DOOHULQLQ� SURWH]�
NDLGHVL� LOH� DUDVÕQGDNL� ED÷ODQWÕQÕQ� NXYYHWOL� ROPDVÕ� JHUHNLU�
�������$QFDN��RUDO�NDYLWHGHNL�GH÷LúNHQOHUGHQ�YH�SROLPHUOHULQ�
]D\ÕI� ED÷ODQPD� NDUDNWHUOHULQGHQ� GROD\Õ� DNULOLN� UH]LQ� LOH�
\XPXúDN� DVWDU� PDWHU\DOLQLQ� ED÷ODQWÕVÕ� ]DPDQOD� D]DODELOLU��
,VODQDELOPH� |]HOOL÷L� ROGXNoD� ]D\ÕI� RODQ� SROLPHUOHULQ�
ÕVODQDELOLUOL÷LQL�DUWÕUPDN�LoLQ�\�]H\OHULQH�\�]H\�úDUWODQGÕUPD�
LúOHPOHULQLQ�X\JXODQPDVÕ�ROGXNoD�LOJL�X\DQGÕUDQ�ELU�NRQXGXU�
/LWHUDW�UGH�\XPXúDN�DVWDU�PDWHU\DOL�LOH�DNULOLN�UH]LQ�DUDVÕQ�
GDNL� ED÷ODQPD� J�F�Q�� DUWÕUPD� \|QWHPOHULQL� DUDúWÕUDQ�
oDOÕúPDODU� PHYFXWWXU� �������$NULOLN� \�]H\LQGH� S�U�]O�O�÷��
oHúLWOL�\|QWHPOHUOH��OD]HUOHU��DO�PLQD�LOH�DúÕQGÕUPD��NXPODPD��
NLP\DVDO� \ROOD� DúÕQGÕUPD� YH� IUH]OHPH�� DUWWÕUDUDN� \XPXúDN�
DVWDU�PDWHU\DOL�LOH�DNULOLN�UH]LQ�DUDVÕQGDNL�ED÷ODQPD�GLUHQFL�

GH÷HUOHQGLULOPLúWLU����������hú�PH]�YH�DUN������DNULOLN�UH]LQ�LOH�
DVWDU� PDWHU\DOLQLQ� ED÷ODQWÕVÕQÕ� DUWWÕUPDGD� NXPODPD� YH�
1G�<$*� OD]HULQ�EXOJXODUÕQÕ�EHQ]HU�EXOVD�GD��*�QGR÷GX�YH�
DUN������OD]HU�X\JXODPDVÕ�\HULQH�DVLWOHPHQLQ�ED÷ODQWÕ\Õ�GDKD�
ROXPOX� \|QGH� HWNLOHGL÷L� VRQXFXQD� YDUPÕúODUGÕU�� <�]H\LQ�
S�U�]OHQGLULOPHVL� LOH� ED÷ODQPD� GLUHQFLQLQ� DUWWÕUÕODFD÷Õ�
EHOLUWLOPLúWLU��
/D]HUOHU�����¶OÕ� \ÕOODUÕQ�EDúÕQGDQ� LWLEDUHQ�GLú�KHNLPOL÷LQGH�
\D\JÕQ�RODUDN�NXOODQÕOPDNWDGÕU��'Lú�o�U�NOHULQLQ�WHPL]OHQPH�
VL�� NDYLWH� SUHSDUDV\RQX�� SHULRGRQWDO� FHUUDKL�� GLú� HWLQLQ�
úHNLOOHQGLULOPHVL��NHPLN�GRNXVXQGD�\DSÕODQ�FHUUDKL�LúOHPOHU��
NR\X� UHQNOL� GLú� HWOHULQLQ� UHQJLQLQ� DoÕOPDVÕ�� GLú� EH\D]ODWPD��
SXOSD� NDQDOODUÕQÕQ� VWHULOL]DV\RQX�� oHNLP� VRQUDVÕ� \DUD�
L\LOHúPHVL�� N|N� G�]OHúWLULOPHVL�� \�]H\� S�U�]OHQGLUPHVL� YH�
VHUDPLN� EUDNHWOHULQ� V|N�OPHVL� JLEL� ELUoRN� DODQGD� OD]HUOHU�
NXOODQÕOPDNWDGÕU� 6RQ� ]DPDQODUGD�� OD]HUOHULQ�� PDO]HPHOHULQ�
\�]H\LQL�GH÷LúWLUPHN� LoLQ�QLVSHWHQ�J�YHQOL�YH�NROD\�ELU�\RO�
VD÷ODGÕ÷Õ�J|VWHULOPLúWLU�����

0HYFXW�OD]HU�WHNQRORMLVLQLQ�HQ�\HQL��U�Q��RODQ�ILEHU�OD]HUOHU��
HQG�VWUL\HO�YH�EL\RPHGLNDO�X\JXODPDODUD�X\XPOX�ROPDODUÕ�YH�
oRN� NÕVD� V�UHGH� \�NVHN� J�o� �UHWHELOPHOHUL� QHGHQL\OH� GLú�
KHNLPOL÷LQGH�GH�X\JXODPD�DODQÕQD�VDKLSWLU������)LEHU�OD]HUOHU�
GL÷HU� OD]HUOHUH� NÕ\DVOD� GDKD� D]� PHNDQLN� YH� WHUPDO� KDVDUD�
QHGHQ�ROXUNHQ�\�]H\OHUL�KÕ]OÕ�YH�J�oO��ELU�úHNLOGH�HWNLOHU������
8OWUD� KÕ]OÕ� ILEHU� OD]HUOHU� oR÷XQOXNOD� GLú� KHNLPOL÷LQGH�
LPSODQWODUÕQ�\�]H\LQL�GH÷LúWLUPHN�LoLQ�NXOODQÕOÕU������%LU�ILEHU�
OD]HU� oHúLGL� RODUDN� WKXOLXP� ILEHU� OD]HU� WÕS� DODQÕQGD� �URORMLN�
FHUUDKLGH� WHUFLK� HGLOPHNWHGLU�� � 'Lú� KHNLPOL÷L� DODQÕQGD�
NXOODQÕODQ� OD]HUOHUH�NÕ\DVOD�GDKD�D]�SHQHWUDV\RQ�GHULQOL÷LQH�
VDKLS�ROPDVÕ�VHEHEL\OH�WKXOLXP�ILEHU�OD]HUOHUOHULQ�DQWLEDNWHUL�
\HO� HWNLQOL÷L� �]HULQH� \DSÕODQ� oDOÕúPDODU� PHYFXW� ROVD� GD�
��������� ED÷ODQWÕ� GD\DQÕPÕQÕ� DUDúWÕUPDN� DPDFÕ\OD�
S�U�]OHQGLUPH� �]HULQH� DUDúWÕUPD\D� UDVWODQPDPÕúWÕU��$NULOLN�
UH]LQOHUH� NÕ\DVOD� \XPXúDN� DVWDU� PDWHU\DOOHUL� GDKD� NÕVD� ELU�
|P�U�EHNOHQWLVLQH�VDKLS�ROGXNODUÕ�LoLQ��J�Q�P�]GH�KDUHNHWOL�
SURWH]OHUGH�JHoLFL�o|]�POHU�RODUDN�NDEXO�HGLOPHNWHGLU�� � �%X�
QHGHQOH� DPDo�� X]XQ� V�UHOL� ED÷ODQWÕ� LoLQ� DNULOLN� \�]H\OHULQ�
OD]HUOH� \�]H\� S�U�]OHQGLUPHGH� VWDQGDUGL]H� YH� RSWLPL]H�
HGLOPHVLGLU��%X�SLORW�oDOÕúPDGD�DPDo��IDUNOÕ�SDUDPHWUHOHUGHNL�
WKXOLXP�ILEHU� OD]HULQ�DNULOLN� UH]LQ�HVDVOÕ�NDLGH�PDWHU\DOL� LOH�
\XPXúDN� DVWDU� PDWHU\DOL� DUDVÕQGDNL� ED÷ODQPD� NXYYHWL�
�]HULQGHNL� HWNLQOL÷LQL� DUDúWÕUPDNWÕU��7KXOLXP� OD]HULQ� DNULOLN�
LOH�\XPXúDN�DVWDU�PDWHU\DOL�DUDVÕQGDNL�ED÷ODQPD�GD\DQÕPÕQÕ�
J�oOHQGLUPH\HFH÷L�KLSRWH]L�WHVW�HGLOHFHNWLU�
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LQFH� NÕVPÕQ� oDSÕ� �� PP� RODQ� SLULQoWHQ� NDOÕSODU� HOGH� HGLOGL�
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Resim 1. dHNPH� WHVWL� LoLQ� DNULOLN� |UQHNOHULQ� HOGH� HGLOPHVLQGH� NXOODQÕODQ�
SLULQoWHQ�NDOÕS

%X�SLULQoWHQ�NDOÕSODU�VWDQGDUW�PXIODODPD�LúOHPL�LOH�DOoÕ�LoLQH�
J|P�OHUHN�QHJDWLIOHUL�HOGH�HGLOGL��.ODVLN�PXIODODPD�LúOHPOHUL�
LoLQ� QHJDWLI� ERúOXNODUD� ÕVÕ� LOH� SROLPHUL]H� RODQ� DNULOLN� KD]ÕU�
ODQÕS�\HUOHúWLULOHUHN��UHWLFL�ILUPD�WDOLPDWODUÕQD�GR÷UXOWXVXQGD�
SROLPHUL]DV\RQ� LúOHPOHUL� WDPDPODQGÕ�� gUQHNOHULQ� \XPXúDN�
DVWDU� ED÷ODQDFDN� RODQ� \�]H\L� ���� JULWOLN� ]ÕPSDUD� ND÷ÕGÕ�
NXOODQÕODUDN� VWDQGDUGL]H� HGLOGL�� gUQHNOHU� UDVWJHOH� VHoLOHUHN�
DNULOLN�PDWHU\DOLQ�\XPXúDN�DVWDU�LOH�ED÷ODQDFDN�RODQ�\�]H\�
LQH������QP�GDOJD�ER\XQGD��YH�IDUNOÕ�J�oOHUGH�WKXOLXP�ILEHU�
OD]HU� X\JXODQPDN� �]HUH� DúD÷ÕGD� EHOLUWLOGL÷L� úHNLOGH� JUXSODU�
ROXúWXUXOGX��n  �����
*UXS�,���.RQWURO��<�]H\�LúOHPL�RODUDN�0ROORSODVW�%�\XPXúDN�
�������������DVWDU�PDGGHVLQLQ�SULPR�DGH]LYL�V�U�OG��YH����GN�
�������������EHNOHWLOGL�
*UXS�,,���:���-�����VQ�
*UXS�,,,������:���-�����VQ�
*UXS�,9���:���-�����VQ�
*UXS�9�����:���-�����VQ�
øNL� |UQHN� DUDVÕQD� \HUOHúWLULOPHN� �]HUH� VWDQGDUWODUD� X\JXQ�
úHNLOGH���PP�NDOÕQOÕ÷ÕQGD�YH���PP�oDSÕQGD�VLOLNRQ�NDOÕSODU�
KD]ÕUODQGÕ�� gUQHNOHU� DUDVÕQGDNL� QHJDWLI� ERúOXNODUÕ� HOGH�
HGHELOPHN�LoLQ�VLOLNRQ�NDOÕSODU�PXP�\HUOHúWLULOHUHN�ELUOHúWLULO�
GL�� %LUOHúWLULOHQ� DNULOLN� UH]LQ� NDOÕSODU� DUDVÕQGDNL� QHJDWLI�
ERúOX÷XQ�HOGH�HGLOHELOPHVL�LoLQ�NODVLN�PXIODODPD�WHNQL÷L�LOH�
DOoÕ� LoHULVLQH� J|P�OG�� YH� PXP� XoXUPD� LúOHPL� \DSÕOGÕ����
<XPXúDN� DVWDU�PDGGHVL�� �UHWLFLQLQ� |QHULOHUL� GR÷UXOWXVXQGD��
300$� |UQHNOHUL� DUDVÕQGDNL� ERúOX÷D� X\JXODQDUDN� PXIODODU�
NDSDWÕOGÕ�� ������ GN� ���� NS¶GD� SUHVWH� EHNOHWLOGLNWHQ� VRQUD�
PXIODODU�VR÷XN�VX\XQ�LoLQH�NRQXOGX�YH�ND\QDWÕOGÕNWDQ�VRQUD�
��� GN� EHNOHWLOGL�� $NDELQGH� ÕVÕ� ND\QD÷Õ� NDSDWÕOÕS� VX\XQ�
VR÷XPDVÕ�EHNOHQLOHUHN�SROLPHUL]DV\RQX�VD÷ODQGÕ�
%HNOHWPH�V�UHVL�VRQXQGD��XQLYHUVDO� WHVW�FLKD]ÕQD��/OR\G�/)�
3OXV��$PHWHN� ,QF�� /OR\G� ,QVWUXPHQWV�� /HLFHVWHU�� øQJLOWHUH��
ED÷ODQDQ�|UQHNOHUH����PP�GN�NDID�KÕ]ÕQGD�oHNPH�WHVWL�X\JX�
ODQGÕ��'H÷HUOHU�03D�RODUDN�HOGH�HGLOGL��<�]H\�LúOHPL�X\JXOD�
QDQ� |UQHN� \�]H\OHUL� WDUDPDOÕ� HOHNWURQ� PLNURVNREX� �7(0��
DOWÕQGD�LQFHOHQGL�
�
ʈ[\I\Q[\QS[MT�)VITQb
dDOÕúPDQÕQ� YHULOHUL� 6366� �9HU������� SURJUDPÕQD� \�NOHQGL��
9HULOHULQ�QRUPDO�GD÷ÕOÕPD�X\JXQOX÷X�.ROPRJRURY�6LPLUQRY�
WHVW� \|QWHPL� LOH� EHOLUOHQGLNWHQ� VRQUD�� oDOÕúPD� YHULOHULQLQ�
DQDOL]LQGH� QRQ�SDUDPHWULN� WHVW� \|QWHPOHUL� NXOODQÕOGÕ�� .UXV�
NDOO�:DOOLV�YH�0DQQ�:KLWQH\�8�WHVWOHUL�NXOODQÕODUDN�\DSÕODQ�
NDUúÕODúWÕUPDGD�P �������|QHPOL�RODUDN�NDEXO�HGLOGL�

BULGULAR
<�]H\� LúOHPL� X\JXODQDQ� DNULOLN� |UQHNOHULQ� ED÷ODQPD�
GD\DQÕPÕ�� RUWDODPD� YH� VWDQGDUW� VDSPD� GH÷HUOHUL�7DEOR� �¶GH�
J|U�OPHNWHGLU��

Tablo 1. *UXSODUD�DLW�|UQHNOHULQ�ED÷ODQPD�GD\DQÕPÕ�VRQXoODUÕ��0SD�

66��6WDQGDUW�VDSPD�$\QÕ�N�o�N�KDUIOHU�LOH�J|VWHULOHQ�GH÷HUOHU�DUDVÕQGDNL�
IDUN�LVWDWLVWLNVHO�RODUDN�DQODPOÕGÕU��3��������

(Q�\�NVHN�oHNPH�ED÷ODQWÕ�GD\DQÕPÕ�GH÷HUOHUL�VÕUD\OD�*UXS�,,,�
���������������03D��YH�*UXS�,,¶GH���������������03D���HOGH�
HGLOLUNHQ�� HQ� G�ú�N� GD\DQÕP� EXOJXVX� *UXS� ,9¶WH� ������� ��
�����03D��HOGH�HGLOGL��øVWDWLVWLNVHO�RODUDN�DQODPOÕ�IDUNOÕOÕNODU�
*UXS�,��*UXS�,,��*UXS�,,��*UXS�,9�YH�*UXS�,,��*UXS�9�DUDVÕQ�
GD�HOGH�HGLOLUNHQ��GL÷HU�JUXSODU�DUDVÕ�IDUNOÕOÕN�DQODPVÕ]�EXOXQ�
GX��P  !��������
gUQHNOHUH� DLW� 7(0� J|U�QW�OHUL� ����� N[� E�\�WPHGH� HOH�
DOÕQPÕúWÕU��5HVLP�����7(0�J|U�QW�OHUL�LQFHOHQGL÷LQGH�NRQWURO�
JUXEXQD�DLW�J|U�QW�OHU��5HVLP��D�E��GDKD�G�]HQOL�ELU�\�]H\�
KDOLQGH\NHQ�� OD]HU� LOH� S�U�]OHQGLULOHQ� |UQHNOHUH� DLW� \�]H\��
OHUGH� �5HVLP� �E�M�� G�]HQVL]� DODQODU� NRQWURO� JUXEXQD� J|UH�
GDKD�\R÷XQ�L]OHQGL�

Resim 2. )DUNOÕ�J�oOHUGH�X\JXODQDQ� OD]HULQ�DNULOLN�\�]H\LQGH�ROXúWXUGX÷X�
7(0�J|U�QW�OHUL��������N[���*UXS�,¶H�DLW�7(0�J|U�QW�OHUL��D�E����*UXS�,,¶\H�
DLW�7(0�J|U�QW�OHUL��F�G����*UXS�,,,¶H�DLW�7(0�J|U�QW�OHUL��H�I����*UXS�,9¶H�
DLW�7(0�J|U�QW�OHUL��J�K����*UXS�9¶H�DLW�7(0�J|U�QW�OHUL��L�M�

7X÷XW�)��YH�DUN�$NG�'Lú�+HN�'�����������

<):<1̪5)
7KXOLXP� OD]HULQ� DNULOLN� UH]LQ� LOH� \XPXúDN� DVWDU� PDWHU\DOL�
DUDVÕQGDNL� ED÷ODQPD�GD\DQÕPÕQÕ� J�oOHQGLUPH\HFH÷LQL� LIDGH�
HGHQ�KLSRWH]LPL]�UHGGHGLOGL��/LWHUDW�UGH�GLú�KHNLPOL÷L�DODQÕQ�
GD�EX�OD]HULQ�DNULOLN��]HULQH�\DSÕOGÕ÷Õ�\�]H\�LúOHPOHUL�LOH�LOJLOL�
KHUKDQJL�ELU�oDOÕúPD�EXOXQPDPDNWDGÕU��)DNDW�EX�OD]HU�GÕúÕQGD�
IDUNOÕ� OD]HU� WLSOHULQLQ� X\JXODQGÕ÷Õ� YH� ED÷ODQPDGD� ROXPOX�
HWNLOHU�\DSWÕ÷Õ�EHOLUWLOPLúWLU����������������7KXOLXP�ILEHU�OD]H��
ULQ� WÕS� DODQÕQGD� �URORMLN� FHUUDKLGH� YH� GHUL� �]HULQGH� OHNH�
WHGDYLVLQGH�NXOODQÕOPDVÕQÕQ�YH�HWNLQOL÷LQLQ�ID]OD�ROPDVÕQGDQ�
GROD\Õ�� EX� HWNLQOL÷LQ� DNULOLN� UH]LQ� �]HULQGH� GH� HWNLOL� ROD��
ELOHFH÷L�G�ú�QFHVL\OH�WHUFLK�HGLOGL���������
<XPXúDN� DVWDU� PDWHU\DOL� LOH� NDLGH� PDWHU\DOL� DUDVÕQGDNL�
NXYYHWOL�ELU�ED÷ODQPD�NOLQLN�SHUIRUPDQVÕQ�HWNLQOL÷L�DoÕVÕQGDQ�
|QHPOLGLU��ø\L�ELU�ED÷ODQWÕQÕQ�JHUoHNOHúPHGL÷L�YH\D�NXOODQÕP�
LOH�ELUOLNWH�PH\GDQD�oÕNDELOHFHN�]D\ÕI�DGH]\RQ���QHWLFHVLQGH�
KLM\HQ� SUREOHPOHUL� YH� IRQNVL\RQHO� SUREOHPOHU� PH\GDQD�
JHOHELOLU�� %X� �� PDWHU\DO� DUDVÕQGD� ED÷ODQWÕ� EDúDUÕVÕ]OÕ÷ÕQÕQ�
WHPHO�VHEHSOHUL�PDWHU\DOOHULQ�NLP\DVDO�NDUDNWHUOHULQGHQ�YH\D�
D÷Õ]� RUWDPÕQGD� VÕFDNOÕN� YH� GL÷HU� GH÷LúNHQOHUH� ED÷OÕ� RODUDN�
JHUoHNOHúPHNWHGLU�����
<XPXúDN�DVWDU�PDWHU\DOOHULQLQ�YLVNRHODVWLVLWH�ND\EÕ��PDWHU\DO�
LoHULVLQGHNL� HWDQRO� ND\EÕ�� VX� DEVRUEVL\RQX� YH� SODVWL]|U�
ND\EÕQÕQ� NRPELQDV\RQX� LOH� RUWD\D� oÕNDQ� NDUPDúÕN� ELU�
PHNDQL]PDGÕU�� 6RQXo� RODUDN�� oL÷QHPH� NXYYHWOHUL� GÕúDUÕGDQ�
ED÷ODQPD� \�]H\LQH� LOHWLOLU� YH� SURWH]� NDLGH� PDO]HPHVL� LOH�
\XPXúDN�DVWDU�PDO]HPHVL�DUDVÕQGD�D\UÕOPD�PH\GDQD�JHOLU��%X�
SUREOHPLQ� �VWHVLQGHQ� JHOHELOPHN� DPDFÕ\OD� \XPXúDN� DVWDU�
X\JXODPDVÕQGDQ� |QFH� DNULOLN� UH]LQ� \�]H\LQH� oHúLWOL� \�]H\�
LúOHPOHUL� X\JXODQDELOPHNWHGLU�� <�]H\� LúOHPOHUL� QHWLFHVLQGH�
SROLPHWLOPHWDNULODW� �300$��\�]H\LQGHNL�G�]HQVL]OLNOHU�ELU�
NLOLWOHQPH� PHNDQL]PDVÕ� LOH� PHNDQLN� ED÷ODQWÕ� VD÷OD\DUDN�
\XPXúDN�DVWDU�PDWHU\DOL�LOH�ED÷ODQWÕQÕQ�DUWPDVÕQÕ�VD÷ODU������
(U�<$*� JLEL� oHúLWOL� GHQWDO� OD]HUOHU�� 1G�<$*�� &2�� YH�
(U�&U�<6**�� GLú� KHNLPOL÷LQGH� PDWHU\DO� \�]H\OHULQL�
S�U�]OHQGLUPHN�LoLQ�NXOODQÕOPÕúWÕU������%D]Õ�oDOÕúPDODU��OD]HU�
X\JXODPDODUÕQÕQ� ED÷ODQPD� NXYYHWLQL� DUWWÕUPDGD� HWNLOL�
ROGX÷XQX�J|VWHUPLú��ED]ÕODUÕ�LVH�GL÷HU�\�]H\�LúOHPOHULQH�J|UH�
VRQXoODUGD� KHUKDQJL� ELU� IDUNOÕOÕN� EXOPDPÕúWÕU�� .RUNPD]� YH�
DUN������DNULOLN�UH]LQ�YH�WLWDQ\XP�DUDVÕQGDNL�ED÷ODQWÕ\Õ�LQFHOH�
GLNOHUL� ELU� oDOÕúPDGD� ILEHU� OD]HU� NXOODQDUDN�� OD]HU� X\JXOD�
PDVÕQÕQ� NXPODPD\D� DOWHUQDWLI� RODELOHFH÷LQL� EHOLUWPLúOHUGLU��
)LEHU� OD]HUOHU� LOH� \DSÕODQ� oDOÕúPDODU� LQFHOHQGL÷LQGH�� IDUNOÕ�
oÕNÕú�J�F�QH�YH�HQHUMLOHUH�VDKLS�ILEHU� OD]HUOHULQ�oHúLWOL�V�UH��
OHUGHNL�X\JXODPDODUÕ��GL÷HU�\�]H\� LúOHPOHULQH�J|UH�GDKD� L\L�
VRQXoODU�YHUPHVL�DoÕVÕQGDQ�XPXW�YHULFLGLU�����
$NÕQ�YH�DUN������NXPODPD�YH���IDUNOÕ�OD]HU��1G�$*��(U�<$*�
YH� .73�� NXOODQDUDN� S�U�]OHQGLUGLNOHUL� DNULOLN� UH]LQ� LOH�
\XPXúDN� DVWDU� PDWHU\DOLQLQ� ED÷ODQWÕVÕQÕ� GH÷HUOHQGLUGLNOHUL�
oDOÕúPDODUÕQGD� (U�<$*� OD]HULQ� NXPODPD\D� DOWHUQDWLI�
RODELOHFH÷LQL� EHOLUPLúOHUGLU�� $\QÕ� DUDúWÕUPDFÕQÕQ� \DSWÕ÷Õ� ELU�
EDúND�oDOÕúPDGD������OD]HU�X\JXODPDVÕQÕQ�GL÷HU�\�]H\�LúOHPOH��
ULQH� NÕ\DVOD� ED÷ODQPD� PXNDYHPHWLQL� DUWWÕUGÕ÷Õ� VRQXFX� HOGH�
HGLOPLúWLU��
/LWHUDW�UGH� OD]HUOHULQ� X\JXODPD� V�UHVLQLQ� YH� oÕNÕú� J�F�Q�Q�
PDWHU\DOOHULQ� ED÷ODQWÕVÕ� �]HULQGH� HWNLQOLNOHULQLQ�GH÷HUOHQGL�
ULOGL÷L� oDOÕúPDODUD� UDVWODPDN�P�PN�QG�U� ���������7X÷XW�YH�
DUN�� ����� 300$� PDWHU\DOLQH� (U�<$*� OD]HUL� IDUNOÕ� HQHUML�

VHYL\HOHULQGH� YH� DWÕP� V�UHOHULQGH� X\JXOD\DUDN�� \XPXúDN�
DVWDU� PDWHU\DOL� LOH� RODQ� ED÷ODQWÕVÕQÕ� DUDúWÕUPÕúODUGÕU�� (OGH�
HWWLNOHUL�YHULOHU�GR÷UXOWXVXQGD�\�NVHN�HQHUMLOL�GDUEHQLQ�HWNLVL�
QLQ� E�\�N� ELU� KDFLPVHO� JHQLúOHPH� LOH� VX\XQ� DQÕQGD� EXKDU�
ODúPDVÕQD� QHGHQ� ROGX÷XQX� YH� DEODV\RQD� X÷UD\DQ� \�]H\�
DODQÕQÕ� YH� G�]HQVL]OLNOHULQ� DUWWÕ÷ÕQÕ� EHOLUWPLúOHUGLU��$QFDN��
EXQXQ�DNVLQH�EL]LP�oDOÕúPDPÕ]GD� OD]HULQ�J�F�QGHNL�DUWÕú���
PDWHU\DO� DUDVÕQGDNL� ED÷ODQWÕ\Õ� DUWWÕUPDPÕúWÕU�� .XOODQÕODQ�
OD]HUOHULQ�SHQHWUDV\RQ�GHULQOLNOHULQH�ED÷OÕ�RODUDN�HOGH�HGLOHQ�
EXOJXODUÕQ�IDUNOÕOÕN�J|VWHUGL÷L�G�ú�Q�OPHNWHGLU�
7(0� LQFHOHPHOHULQLQ� \DSÕOGÕ÷Õ� ELUoRN� oDOÕúPDGD� ��������
1G�<$*�YH�(U�<$*�OD]HULQ�PDWHU\DO�\�]H\LQGH�GHULQ�oDWODN�
YH� NUDWHU� úHNOLQGH� \DSÕODU� YH�PHWDO�PDWHU\DOLQ� HULPHVL� JLEL�
DU]X�HGLOPH\HQ�VRQXoODUÕ�ROGX÷X�J|U�OP�úW�U��%X�EXOJXODUÕQ�
DNVLQH�oDOÕúPDGD�ELU� ILEHU� OD]HULQ�QHUHGH\VH�HQ�X\JXQ�úHNLO�
RODQ�G�]HQOL�ELU�úHNOH�VDKLS�oXNXUOX�ELU�JHRPHWUL�VXQGX÷XQX�
ELOGLUPLúWLU� ������ dDOÕúPDPÕ]GD� GD� GL÷HU� OD]HUOHUGH� ROGX÷X�
JLEL� G�]HQVL]� \DSÕGD� \�]H\� JLULQWL� YH� oÕNÕQWÕODUÕQ� ROGX÷X�
J|]OHQGL�
<DSD\� \DúODQGÕUPD� LúOHPLQLQ� X\JXODQPDPÕú� ROPDVÕ� YH�
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ABSTRACT
Objectives:
7R�HYDOXDWH�WKH�HIIHFW�RI�(U�&U�<6**�FDULHV�UHPRYDO�RQ�WKH�
PLFURWHQVLOH�ERQG�VWUHQJWK��ȝ7%6��RI�D�XQLYHUVDO�DGKHVLYH�WR�
GHQWLQ�

Material and Methods:
6L[�H[WUDFWHG�KXPDQ�PRODUV�ZLWK�RFFOXVDO�GHQWLQ�FDULHV�DQG���
ZLWKRXW� FDULHV� ZHUH� XVHG�� &RURQDO� FDULHV� OHVLRQV� ZHUH�
UHPRYHG�ZLWK�EXUV�RU�XVLQJ�WKH�(U�&U�<6**�ODVHU��:DWHUODVH�
0'��%LRODVH��,UYLQH��&$��86$���$�XQLYHUVDO�DGKHVLYH�V\VWHP�
�*�3UHPLR�%RQG��*&�(XURSH��/HXYHQ��%HOJLXP��ZDV�DSSOLHG�
WR�WKH�HQWLUH�WRRWK�VXUIDFH��5HVLQ�FRPSRVLWH��&KDULVPD�6PDUW��
.XO]HU��+DQDX��*HUPDQ\��ZDV�EXLOW�XS�WR�WKH�DGKHVLYH�WUHDWHG�
GHQWLQ�VXUIDFH��)RU��7%6�DQDO\VHV�VWLFNV�ZLWK�D�VL]HV�RI��[��
PP��������PP��ZHUH�REWDLQHG� IURP� WKH�VDPSOHV��)RU�HDFK�
FDULHV�UHPRYDO�PHWKRG���WHHWK�ZHUH�XVHG��6WLFNV�RI�FDULHV�DI-
IHFWHG�GHQWLQ�ZHUH�REWDLQHG�MXVW�DERYH�WKH�GLVFRORUHG�DIIHFWHG�
GHQWLQ��6WLFNV� IURP�FDULHV�IUHH�H[WUDFWHG� WHHWK�ZHUH�XVHG� WR�
HYDOXDWH�WKH�ȝ7%6�RI�VRXQG�GHQWLQ��6WLFNV�ZHUH�VXEMHFWHG�WR�
WHQVLRQ�DW�D�KHDG�VSHHG�RI���PP�PLQ�LQ�D�XQLYHUVDO�WHVW�GHYLFH�
�0LFUR�7HQVLOH�7HVWHU��%LVFR��,OOLQRLV��86$���IRU�ȝ7%6�WHVW��
'DWD�ZHUH�DQDO\]HG�ZLWK�2QH�ZD\�$129$�DQG�7XNH\�+6'�
SRVW�KRF�WHVWV�

Results:
6RXQG�GHQWLQ�KDG�VLJQLILFDQWO\�KLJKHU�ERQG�VWUHQJWK� UHVXOWV�
��������������03D��WKDQ�WKH�RWKHU�JURXSV���������������03D�
IRU�(U�&U�<6**�JURXS���������������03D� IRU�EXU� URXQGHG�
JURXS�� � �P� �� ������� 7KHUH� ZDV� QR� VWDWLVWLFDO� GLIIHUHQFH�
EHWZHHQ�URXQGHG�EXUV�DQG�(U�&U�<6**�JURXSV��P !�������

Conclusion:
7KH�(U�&U�<6**�ODVHU�FDULHV� UHPRYDO�GLG�QRW�HIIHFW�RQ� WKH�
ERQGLQJ� SHUIRUPDQFH� RI� WKH� WHVWHG� XQLYHUVDO� DGKHVLYH� WR�
GHQWLQ�DIIHFWHG�E\�FDULHV��DQG�FRXOG�EH�XVHG�DV�DQ�DOWHUQDWLYH�
WR�EXUV�IRU�FDULHV�UHPRYDO�
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6RQ� ]DPDQODUGD� NOLQLNOHUGH� \D\JÕQ� RODUDN� NDYLWH� SUHSD��
UDV\RQXQGD�HWNLOL�ROGX÷X�V|\OHQHQ�SXOSD�YH�GL÷HU�GRNXODUGD�
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PD� NXYYHWOHUL� YHUGL÷LQL� J|VWHUPLúWLU�� 'HQWLQLQ� ÕúÕQODQPDVÕ�
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SHULW�E�OHU�GHQWLQGH�oDWODNODU�JLEL�oHúLWOL�PRUIRORMLN�GH÷LúLN-
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PHQLQ��XQLYHUVDO�ELU�DGH]LYLQ�GHQWLQH�PLNURJHULOLP�ED÷ODQPD�
GD\DQÕPÕ��ȝ7%6���]HULQGHNL�HWNLVLQL�LQFHOHPHNWLU�

GEREÇ ve YÖNTEMLER
%X� oDOÕúPDGD� �� WDQH� RNOX]DO� o�U�NO�� YH� �� WDQH� o�U�NV�]�
ROPDN��]HUH�VRQ���D\GD�oHNLOPLú�WRSODP���DGHW�oHNLOPLú�LQVDQ�
E�\�N� D]Õ� GLúL� NXOODQÕOPÕúWÕU�� +HU� GLú� \XPXúDN� GRNX�
DUWÕNODUÕQGDQ�WHPL]OHQGLNWHQ�VRQUD����&¶GH�����¶OLN�NORUDPLQ�
7� VRO�V\RQX� LoHULVLQGH� VDNODQPÕúWÕU��7�P� GLúOHU� VLOLNRQ� ELU�
NDOÕS� NXOODQÕODUDN� DNULOLN� UH]LQ� LoLQH� NRURQDO� NÕVÕP� DoÕNWD�
NDODFDN�úHNLOGH�J|P�OP�úW�U��'DKD�VRQUD�W�P�RNOX]DO�PLQH�
\�]H\OHUL� YH� HQIHNWH� o�U�N� GHQWLQLQ� NDYLWDV\RQ� WDEDQÕQD�
NDGDU� RODQ� NÕVPÕ� VX� VR÷XWPDVÕ� DOWÕQGD� G�ú�N� KÕ]OÕ� HOPDV�
GLVNOH� KDVVDV� NHVPH� FLKD]Õ� �,VRPHW� /RZ�6SHHG�� %XHKOHU��
'�VVHOGRUI��$OPDQ\D��NXOODQÕODUDN�GHQWLQ�VHYL\HVLQGH�\DWD\�
RODUDN�NHVLOPLúWLU�
d�U�NO�� GLúOHU� o�U�N� X]DNODúWÕUPD� WHNQLNOHULQH� J|UH�� (1) 
JHOHQHNVHO�G|QHU�HO�DOHWL�YH�IUH]OH�o�U�N�X]DNODúWÕUÕOPDVÕ��(2) 
(U�&U�<6**�OD]HU��:DWHUODVH�0'��%LRODVH�7HFKQRORJ\�,QF��
,UYLQH��&$��$%'��NXOODQÕODUDN�o�U�N�X]DNODúWÕUÕOPDVÕ�ROPDN�
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IUH]� NXOODQÕODUDN� oÕNDUÕOPÕúWÕU�� d�U�N� GRNXQXQ� X]DNODúWÕUO-
PDVÕ�DPDFÕ\OD�NXOODQÕODQ�(U�&U�<6**�OD]HU�0**��WLS�Xo�LOH�
���:������KDYD������VX�����+]�IUHNDQV�PRGXQGD�X\JXODQ-
PÕúWÕU��d�U�N�GRNXQXQ�X]DNODúWÕUÕOPDVÕ�� J|UVHO� YH� GRNXQVDO�

PXD\HQH��ELU�HO�DOHWL� LOH�SUREODPD�\ROX\OD�� LOH�NRQWURO�HGLO��
PLúWLU��%X� o�U�N� GRNX\X� oÕNDUPD� LúOHPL�� W�P� QXPXQHOHUGH�
J|U�Q�úWH�VHUW��o�U�NWHQ�HWNLOHQPLú�ELU�GHQWLQ�\�]H\L�LOH�HOGH�
HGLOHFHN�úHNLOGH�NOLQLN�NRúXOODUD�X\JXQ�úHNOH�KD]ÕUODQPÕúWÕU��
.RQWURO� JUXEX� RODUDN� LVH� o�U�NV�]� PRODU� GLúOHULQ� KDVVDV�
NHVPH� FLKD]Õ� NXOODQÕODUDN� PLQH� WDEDNDVÕ� NHVLOPLú�� VD÷OÕNOÕ�
GHQWLQ�RUWD\D�oÕNDUÕOPÕúWÕU��
7�P�GLú�\�]H\LQH�XQLYHUVDO�DGH]LY�VLVWHP��*��3UHPLR�%RQG��
*&�(XURSH��/HXYHQ��%HOoLND���UHWLFL� ILUPDQÕQ� WDOLPDWODUÕQD�
J|UH�X\JXODQPÕú�YH�����P:�FP��J�F�QGH�/('�ÕúÕN�FLKD]Õ�
�9DOR� 8OWUDGHQW� 3URGXFWV�� 87��$%'�� LOH� ��� VQ� SROLPHUL]H�
HGLOPLúWLU��$GH]LY� LOH� WHGDYL�HGLOHQ�GHQWLQ�\�]H\OHULQH� UH]LQ�
NRPSR]LW� �&KDULVPD� 6PDUW�� .XO]HU�� +DQDX�� $OPDQ\D�� ��
PP¶OLN� WDEDNDODU� KDOLQGH� �� DúDPDGD� X\JXODQPÕú� YH� ��� VQ�
SROLPHUL]H�HGLOPLúWLU��
gUQHNOHUGHQ�VX�VR÷XWPDVÕ�DOWÕQGD�G�ú�N�KÕ]OÕ�KDVVDV�NHVPH�
FLKD]Õ�NXOODQÕODUDN��WEV�WHVWL�LoLQ��[��PP��������PP��ER\XW-
ODUÕQGD� oXEXNODU� HOGH� HGLOPLúWLU�� +HU� DOW� JUXS� LoLQ� �� GLú�
NXOODQÕOPÕúWÕU� YH� oXEXN� ROXúWXUPD� LúOHPL� VRQUDVÕQGD� LVH�
�7%6�WHVWL�LoLQ�KHU�JUXSWDQ����|UQHN�HOGH�HGLOPLúWLU��dXEXN�
HOGH� HWPH� LúOHPL� VÕUDVÕQGD�� o�U�NWHQ� HWNLOHQHQ�YH\D�QRUPDO�
dentin gibi test bölgesinin seçimi, görsel gözlemlerle dikkatli 
ELU� úHNLOGH� JHUoHNOHúWLULOPLúWLU�� �d�U�NWHQ� HWNLOHQPLú� GHQWLQ�
oXEXNODUÕ�� UHQNOHQPLú� GHQWLQ� E|OJHVLQLQ� KHPHQ� �]HULQGHQ�
HOGH�HGLOPLúWLU��d�U�NV�]�GLúOHUGHQ�GH�D\QÕ�\|QWHPOHUOH�HOGH�
HGLOHQ� oXEXNODU� VD÷ODP� GHQWLQLQ� ED÷ODQPD� GD\DQÕPÕQÕQ�
GH÷HUOHQGLULOPHVLQGH� NXOODQÕOPÕúWÕU�� dXEXNODU� �]HULQGHNL�
ED÷ODQPD� E|OJHVLQLQ� ER\XWX� GLMLWDO� ELU� NXPSDVOD� |Oo�OHUHN�
ND\GHGLOPLúWLU�� +D]ÕUODQDQ� oXEXNODU� �7%6� WHVWL� LoLQ� WHVW�
FLKD]ÕQGD� �0LFUR�7HQVLOH�7HVWHU��%LVFR�� ,OOLQRLV��$%'��|]HO�
RODUDN� KD]ÕUODQDQ� XoODUD� VL\DQRDNULODW� \DSÕúWÕUÕFÕ� LOH�
\DSÕúWÕUÕOGÕNWDQ�VRQUD���PP�GN�oHNPH�KÕ]ÕQGD�JHULOLPH�PDUX]�
EÕUDNÕOPÕúWÕU��%D÷ODQWÕQÕQ�NRSWX÷X�QRNWDGD�X\JXODQDQ�JHULOLP�
NXYYHWL� 1HZWRQ� �1�� FLQVLQGHQ� ND\GHGLOGLNWHQ� VRQUD� ELULP�
DODQ�EDúÕQD�G�úHQ�NXYYHW�0HJD�3DVNDO��03D��RODUDN�KHVDS-
ODQÕS� ND\GHGLOPLúWLU�� 0LNUR� JHULOLP� ED÷ODQPD� GD\DQÕPÕ� �ȝ
7%6�� WHVWL� X\JXODQDQ� |UQHNOHULQ� NRSPD� \�]H\OHUL�� NÕUÕOPD�
WLSLQL� EHOLUOHPHN� LoLQ� ELU� VWHUHRPLNURVNRS� �=HLVV�� -HQD��
$OPDQ\D��NXOODQÕODUDN�[���E�\�WPHGH�LQFHOHQPLúWLU��.ÕUÕOPD�
WLSOHUL�� (a)�DGH]LY��DGH]LY�WDEDNDGD�J|U�OHQ�EDúDUÕVÕ]OÕN��(b) 
NRKH]LY�NRPSR]LW�� NRPSR]LW� UH]LQGH� EDúDUÕVÕ]OÕN�� (c) 
NRKH]LY�GHQWLQ�� GHQWLQGH� EDúDUÕVÕ]OÕN�� (d)� NDUPD� �PL[���
DGH]LY� WDEDNDGD� YH� VXEVWUDWODUGD� J|U�OHQ� NDUPD� �PL[��
EDúDUÕVÕ]OÕN�RODUDN� VÕQÕIODQGÕUÕOPÕúWÕU��ȝ7%6� WHVWL� VRQXFXQGD�
HOGH�HGLOHQ�JUXSODUD�DLW�03D�GH÷HUOHUL�WHN�\|QO��$129$�YH�
7XNH\�+6'�SRVW��KRF�WHVWOHUL�NXOODQÕODUDN�LVWDWLVWLNVHO�RODUDN�
DQDOL]� HGLOPLúWLU��$QODP� G�]H\L� W�P� WHVWOHU� LoLQ� P �� �����
RODUDN�EHOLUOHQPLúWLU�

BULGULAR
0LNURJHULOLP� ED÷ODQPD� GD\DQÕPÕ� WHVW� VRQXoODUÕQD� J|UH�
JUXSODUD� DLW� ED÷ODQPD� GH÷HUOHULQLQ� RUWDODPD� YH� VWDQGDUW�
VDSPD� GH÷HUOHUL� 7DEOR� �¶GH� YHULOPLúWLU�� *UXSODU� DUDVÕQGDQ�
XQLYHUVDO� DGH]LYLQ� HQ� \�NVHN� ED÷ODQPD� GD\DQÕP� GH÷HUOHUL�
�������������03D�RODUDN�VD÷ODP�GHQWLQ�JUXEXQGD�HOGH�HGLOP-
LúWLU�YH�o�U�N�X]DNODúWÕUPD�\|QWHPOHULQGHQ�LVWDWLVWLNVHO�RODUDN�
DQODPOÕ�GHUHFHGH�IDUNOÕ�EXOXQPXúWXU��P ���������*HOHQHNVHO�
\|QWHPOH�IUH]�NXOODQÕODUDN�YH�(U�&U�<6**�OD]HU�NXOODQÕODUDN�

X]DNODúWÕUÕOPÕú�GHQWLQH�ED÷ODQPDGD�JUXSODU� DUDVÕQGD� LVWDWLV-
WLNVHO�RODUDN�DQODPOÕ�IDUN�EXOXQDPDPÕúWÕU��P�!��������

Tablo 1. *UXSODUD�DLW�RUWDODPD�YH�VWDQGDUW�VDSPD��WEV�WHVW�VRQXoODUÕ��03D��

.�o�N� KDUIOHU� WHN� \|QO�� $129$� YH� 7XNH\� +6'� WHVW� VRQXoODUÕQD� J|UH�
LVWDWLVWLNVHO�RODUDN�IDUNOÕ�JUXSODUÕ�J|VWHUPHNWHGLU��3���������

%DúDUÕVÕ]OÕN� WLSOHUL� GH÷HUOHQGLULOGL÷LQH� VD÷ODP� GHQWLQH�
ED÷ODQPD� JUXEXQGD� DGH]LY� YH� NRPSR]LWWH� NRKH]LY� EDúDUÕ��
VÕ]OÕN� WLSLQH� UDVWODQÕUNHQ� JHOHQHNVHO� \|QWHPOH� IUH]�
NXOODQÕODUDN� o�U�÷�Q� X]DNODúWÕUÕOGÕ÷Õ� JUXS� GÕúÕQGD� DGH]LY�
EDúDUÕVÕ]OÕN�WLSL�W�P�JUXSODUGD�HQ�\�NVHN�RUDQGD�EXOXQPXú-
WXU�� 6D÷ODP� GHQLWQ� JUXEXQGD� PLNV� YH� GHQWLQGH� NRKH]LY�
EDúDUÕVÕ]OÕN� WLSL� J|]OHQPH]NHQ�� IUH]OH� o�U�N� X]DNODúWÕUÕODQ�
JUXSWD�HQ�\�NVHN�EDúDUÕVÕ]OÕN�RUDQÕ�����LOH�PLNV�EDúDUÕVÕ]OÕN�
ROPXúWXU��ùHNLO����

ùHNLO����*UXSODUD�DLW�EDúDUÕVÕ]OÕN�WLSOHUL�GH÷HUOHUL����

<):<1̪5)
/D]HUOHU� VHOHNWLI�GRNX�DEODV\RQ�|]HOOLNOHUL� LOH� VDGHFH�o�U�N�
GRNXVXQX� X]DNODúWÕUDELOPHNWHGLUOHU�� %X� VLVWHPOHU�
NXOODQÕOGÕ÷ÕQGD�YLEUDV\RQ�ROXúPDPDNWD�YH�ROXúDQ�D÷UÕ�KLVVL�
oR÷XQOXNOD� KDVWDODU� WDUDIÕQGDQ� WROHUH� HGLOHFHN� G�]H\GHGLU��
$EODWLI� OD]HUOHUH�KDYD�VX�VSUH\OHULQLQ�LODYHVL�� ÕVÕ�GROD\ÕVÕ\OD�
ROXúDELOHQ� \DQ� HWNLOHUL� RUWDGDQ� NDOGÕUÕOPÕúWÕU� ������ %XQXQOD�
ELUOLNWH��IUH]OHULQ�NXOODQÕOGÕ÷Õ�JHOHQHNVHO�o�U�N�X]DNODúWÕUPD�
\|QWHPOHULQGH� NDYLWH� \�]H\LQGH� ROXúDQ� VPHDU� WDEDNDVÕQÕQ�
GHQWLQ�YH�DGH]LY�UH]LQ�DUDVÕQGDNL�ED÷ODQPD\Õ�HQJHOOHGL÷L��EX�
QHGHQOH� VPHDU� WDEDNDVÕQÕQ� X]DNODúWÕUÕOPDVÕ� JHUHNWL÷L� NDEXO�
HGLOPHNWHGLU������
*HOHQHNVHO� \|QWHPOHUGH� IRVIRULN� DVLW� VPHDU� WDEDNDVÕQÕ�
NDOGÕUÕU�YH�LQWUDW�E�OHU�YH�SHULW�E�OHU�GHQWLQ�����PP�GHULQ-
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OL÷LQGH�GHPLQHUDOL]H�HGHU��W�E�O�JLULúLQL�JHQLúOHWLU�YH�NROODMHQ�
OLIOHUL�DoÕ÷D�oÕNDUÕU����������'DKD�|QFH�\DSÕODQ�ELU�oDOÕúPDGD��
����� VHOI�HWFKLQJ� VLVWHPL� GH� GDKLO� ROPDN� �]HUH� DVLWOH�
úDUWODQGÕUPD�LOH�KD]ÕUODQDQ�JUXSODUGD��KLEULW�WDEDNDQÕQ�GHQWLQ�
W�E�OOHULQLQ�GXYDUODUÕQD�GR÷UX�ELU�X]DQWÕVÕQÕ�ROXúWXUDQ�W�E�OHU�
GXYDU� KLEULGL]DV\RQX� VHUJLOHGLOHGH÷L� YH� NRQLN� HWLNHWOHUOH�
VRQXoODQGÕ÷Õ�EHOLUOHQPLúWLU��%X�GXUXP��PLNUR�PHNDQLN�UHWDQ-
VL\RQX� DUWWÕUÕU� YH� GHQWLQ� W�E�OOHUL� LoLQ� KHUPHWLN� ELU� VÕ]GÕU��
PD]OÕN�VD÷ODU��E|\OHFH�SXOSD�GHQWLQ�NRPSOHNVLQL�LQILOWUDV\R-
QD�YH�PLNURRUJDQL]PDODUÕQ�VDOGÕUÕODUÕQD�NDUúÕ�NRUXU������
/LWHUDW�U� (U�<$*�� YH� (U�&U�<6**� OD]HUOHUL� LOH� ÕúÕQODQDQ�
\�]H\OHULQ� GHQWLQ� W�E�OOHULQLQ� J|U�Q�U� YH� DoÕN� ROGX÷XQX�
NDOÕQWÕ� LoHUPH\HQ� S�U�]O�� YH� WHPL]� DODQODU� J|VWHUGL÷LQL�
V|\OHPLúWLU�� (UEL\XP� OD]HUOHUOH� KD]ÕUODQDQ� GHQWLQ� \�]H\OHUL�
JHOHQHNVHO� \|QWHPOHUOH� KD]ÕUODQDQODUGDQ� IDUNOÕ� |]HOOLNOHUH�
VDKLSWLU� ������ %LUoRN� oDOÕúPDGD� OD]HU� X\JXODQDQ� NDYLWH�
\�]H\LQGH�SHULW�E�OHU�GHQWLQLQ�LQWHUW�E�OHU�GHQWLQH�J|UH�GDKD�
EHOLUJLQ� J|]OHQGL÷L� UDSRU� HGLOPLúWLU�� øQWHUW�E�OHU� GHQWLQLQ�
\DSÕVÕQGD�SHULW�E�OHU�GHQWLQH�J|UH�GDKD�ID]OD�VX�EXOXQPDN-
WDGÕU�� %XQXQ� GD� LQWHUW�E�OHU� GHQWLQLQ� OD]HUGHQ� GDKD� ID]OD�
HWNLOHQHUHN� X]DNODúWÕUÕOPDVÕQD� QHGHQ� ROGX÷X� LOHUL�
V�U�OP�úW�U��$\UÕFD�� SHULW�E�OHU� GHQWLQGH� W�E�O� D÷Õ]ODUÕQÕQ�
JHQLúOHPHGL÷L�� NUDWHULPVL� oÕNÕQWÕOÕ� ELU� W�E�O� D÷]Õ�
J|U�Q�P�Q�Q� RUWD\D� oÕNWÕ÷Õ� YH� EX� JLULQWL� YH� oÕNÕQWÕODUÕQ�
DGH]\RQ�PDWHU\DOLQLQ�UHWDQVL\RQXQX�DUWWÕUGÕ÷Õ�GD� LGGLD�HGLO��
PLúWLU�������)DNDW��GL÷HU�oDOÕúPDODU����������������UH]LQ�ED]OÕ�
PDWHU\DOOHULQ�GHQWLQH�ED÷ODQPD�J�F��GH÷HUOHULQGH��JHOHQHN-
VHO�RODUDN�IUH]OHU�LOH�KD]ÕUODQDQ�\�]H\OHUOH�NDUúÕODúWÕUÕOGÕ÷ÕQGD�
OD]HU� LOH� KD]ÕUODQDQ� \�]H\OHUGH� ED÷ODQPD� GD\DQÕPÕQGD�
D]DOPD�ROGX÷XQX�J|VWHUPLúWLU��/D]HULQ�NROODMHQ�ILEULO�D÷ODUÕQÕ�
GHQDW�UH�HWPHVL�EX�ROXPVX]�HWNL\L�\DUDWPÕú�RODELOLU�������%X�
oDOÕúPDGD� LVH� HUEL\XP� OD]HU� NXOODQÕODUDN� o�U�N� GHQWLQLQ�
X]DNODúWÕUÕOPDVÕ�LOH�JHOHQHNVHO�RODUDN�IUH]OH�o�U�N�X]DNODúWÕU-
PD� \|QWHPL� NDUúÕODúWÕUÕOPÕú� YH� o�U�N� GHQWLQ� X]DNODúWÕUÕO-
PDVÕQGD� OD]HU� NXOODQPDVÕQÕQ� LPPHGLDWH� ED÷ODQPD�
GD\DQÕPÕQGD�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELU�IDUNOÕOÕN�ROXúWXU-
PDGÕ÷Õ� J|]OHQPLúWLU�� %X� DoÕGDQ� X]XQ� G|QHP� oDOÕúPDODUÕQ�
\DSÕOPDVÕ�JHUHNWL÷L�RUWD\D�NRQPXúWXU��
'HQWLQ� \�]H\LQH� OD]HU� X\JXODPDVÕQGDQ� VRQUD� DVLWOH�
S�U�]OHQGLUPHQLQ�� OD]HUOH� HOGH� HGLOHQ� PLNUR� S�U�]O�O�÷��
D]DOWWÕ÷Õ� YH� ROXúDQ� \HQL� \�]H\H� DGH]LYLQ� SHQHWUH� ROPDVÕQÕQ�
J�o�ROGX÷X��KLEULW�WDEDNDQÕQ�\D�KLo�ROXúPDGÕ÷Õ�\D�GD�\HWHUOL�
NDOLWHGH�ROXúPDGÕ÷Õ�GDKD�|QFHNL� oDOÕúPDODUGD�J|VWHULOPLúWLU�
������������/D]HUOH�ÕúÕQODPD�GHQWLQ��]HULQGH�\DSÕVDO�GH÷LúLN-
OLNOHU�ROXúWXUXU��GHQWLQDO�VXEVWUDWÕQ�JHoLUJHQOL÷LQL�GH÷LúWLULU�YH�
DVLW�GLUHQFLQL�DUWÕUÕU����������'DKD�VRQUDNL�DVLWOH�úDUWODQGÕUPD��
NROODMHQ�OLIOHULQLQ�\HWHUOL�úHNLOGH�DoÕ÷D�oÕNPDVÕQÕ�VD÷OD\DPD]��
EX� QHGHQOH� G�]HQVL]� ELU� KLEULW� WDEDNDQÕQ� ROXúPDVÕQD� � KDWWD�
WDPDPHQ�\RN�ROPDVÕQD�QHGHQ�ROXU�� ER\XW� YH�PLNWDU� RODUDN�
N�o�OW�OP�ú�UH]LQ�WDJOHU��X]DQWÕODU��\DUDWDUDN��W�E�OHU�GHQWLQ�
KLEULGL]DV\RQXQX� GHVWHNOH\HPH]� ��������� %X� VHEHSOH� EX�
oDOÕúPDGD� GD� OD]HU� LOH� o�U�N� X]DNODúWÕUPDGD� HUEL\XP� OD]HU�
NXOODQÕPÕQGDQ�VRQUD�GHQWLQ�\�]H\L�DVLWOH�úDUWODQGÕUÕOPDPÕúWÕU�
d�U�N� WHPL]OHQPHVLQGHQ� VRQUD� HQ� oRN� NDUúÕODúÕODQ� \�]H\�
o�U�NWHQ� HWNLOHQPLú�GHQWLQGLU� ������1RUPDO� GHQWLQH� DGH]LY-
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GRNX�NDOGÕUÕOGÕNWDQ�VRQUD��QLYHUVDO�WHN�DúDPDOÕ�DGH]LY�VLVWHP�
LPPHGLDWH�ED÷ODQPD�GD\DQÕPÕQ�GH÷HUOHQGLULOPHVL�DPDFÕ\OD�
NXOODQÕOPÕúWÕU��dDOÕúPD� VRQXFXQGD� HOGH� HGLOHQ�PLNURJHULOLP�
ED÷ODQPD� GD\DQÕPÕ� GH÷HUL� VRQXoODUÕ� (U�&U�<6**� OD]HU� YH�
IUH]OH�NRQYDQVL\RQHO�WHGDYL�\|QWHPOHUL�LOH�o�U�N�X]DNODúWÕU-
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GH÷HUOHQGLULOHQ� ED÷ODQPD� GD\DQÕPÕQGD� |QHPOL� G�ú�úOHU�
J|VWHUPHNWHGLU����������0HYFXW�EX�oDOÕúPD�LPPHGLDWH�RODUDN�
OD]HU� ÕúÕQODPDVÕQÕQ� DGH]LYLQ� o�U�NWHQ� HWNLOHQPLú� GHQWLQH�
ED÷ODQPD� HWNLQOL÷LQL� ROXPVX]� HWNLOHPHGL÷LQL� J|VWHUVH� GH�
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GHQWLQ��6WLFNV� IURP�FDULHV�IUHH�H[WUDFWHG� WHHWK�ZHUH�XVHG� WR�
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/ʈ:ʈ̪
6RQ� \ÕOODUGD� o�U�N� X]DNODúWÕUPD� YH� NDYLWH� SUHSDUDV\RQXQD�
\DNODúÕP� HSH\� GH÷LúPLúWLU�� d�U�N� GRNXQXQ� QH� NDGDUÕQÕQ�
oÕNDUÕODFD÷ÕQD� LOLúNLQ� GH÷LúLNOLNOHU�� HWNLOL� DGH]LY� VLVWHPOHULQ�
JHOLúWLULOPHVL� YH� PLQLPDO� NDYLWH� WDVDUÕPODUÕ� GLúLQ� P�PN�Q�
ROGX÷XQFD� NRUXQPDVÕQÕ� DPDoODPDNWDGÕU�� d�U�N� WHPL]OH-
QLUNHQ�VDGHFH�EDNWHUL� LOH�NRQWDPLQH�ROPXú�HQIHNWH�GHQWLQLQ�
WDPDPHQ� X]DNODúWÕUÕOPDVÕ�� UHPLQHUDOL]H� RODELOHQ� HWNLOHQPLú�
GHQWLQ�EÕUDNÕOPDVÕ�|QHULOPHNWHGLU������
d�U�N� GHQWLQL� oÕNDUPDN� LoLQ� G|QHU� DOHWOHU� LOH� IUH]OHULQ�
NXOODQÕOGÕ÷Õ�JHOHQHNVHO�WHNQLNOHUH�DOWHUQDWLI�\|QWHPOHUGHQ�ELUL��
VHUW� GRNX� OD]HUOHULQLQ� NXOODQÕOPDVÕGÕU� ����� +DVWD� WDUDIÕQGDQ�
\�NVHN�WROHUH�HGLOHELOLUOL÷L��DQHVWH]L�LKWL\DFÕQÕ�RUWDGDQ�NDOGÕU-
PDVÕ��YLEUDV\RQ�YH�VHV�ROPDPDVÕ��VPHDU�WDEDNDVÕ�ROXúWXUPD-
PDVÕ�� DúÕUÕ� ÕVÕ� DUWÕúÕ� \DUDWPDPDVÕ� o�U�N�X]DNODúWÕUPD� LúOHP-
OHULQGH� OD]HU� NXOODQÕPÕQÕQ� DYDQWDMODUÕ� DUDVÕQGD� VD\ÕODELOLU��

%XQXQ� \DQÕQGD� NXOODQÕPÕQÕQ� GDKD� ]RU� YH�PDOL\HWOL� ROPDVÕ��
o�U�N�WHPL]OHPH�V�UHVLQLQ�X]XQ�ROPDVÕ�YH�WHNQLN�KDVVDVL\HW�
JHUHNWLUPHVL�GH]DYDQWDMODUÕQGDQGÕU������
6RQ� ]DPDQODUGD� NOLQLNOHUGH� \D\JÕQ� RODUDN� NDYLWH� SUHSD��
UDV\RQXQGD�HWNLOL�ROGX÷X�V|\OHQHQ�SXOSD�YH�GL÷HU�GRNXODUGD�
PLQLPDO�KDVDU�\DSDQ�(UEL\XP�.URPX\XP��øWUL\XP��6NDQGL-
\XP�� *DO\XP�� *UDQDW� �(U�&U�<6**�� OD]HU� NXOODQÕOPD\D�
EDúODQPÕúWÕU� ������� +DYD�VX� VSUH\L� LOH� ELUOLNWH� (U�&U�<6**�
OD]HU� X\JXODPDVÕ� � NDYLWH� SUHSDUDV\RQX� VÕUDVÕQGD� oRN� D]� ÕVÕ�
DUWÕúÕQD� QHGHQ� ROXU�� dHúLWOL� in vitro� GHQH\OHU� YH� KD\YDQ�
oDOÕúPDODUÕQGD�� (U�&U�<6**� OD]HU� VLVWHPLQLQ� SXOSD\D� ]DUDU�
YHUHFHN�|Oo�GH�ÕVÕ�DUWÕúÕQD�QHGHQ�ROPDGÕ÷Õ�EHOLUOHQPLúWLU��������
(U�&U�<6**� OD]HU� LOH� KD]ÕUODQPÕú� GLú� \�]H\OHUL� WDUDPDOÕ�
HOHNWURQ� PLNURVNREX� �6(0�� LOH� LQFHOHQGL÷LQGH� VPHDU�
WDEDNDVÕQÕQ�HWNLOL�ELU�úHNLOGH�X]DNODúWÕUÕOGÕ÷Õ��PLQH�SUL]PDODUÕ�
YH� GHQWLQDO� W�E�O� \DSÕVÕQÕQ� NRUXQGX÷X� J|]OHQPLúWLU� �����
(U�&U�<6**�OD]HULQ�GHQWLQ�GRNXVXQXQ�\DSÕVÕ��]HULQH�HWNLVLQL�
LQFHOH\HQ� ELU� oDOÕúPDGD�� GHQWLQ� GRNXVXQGD� ÕVÕ� QHGHQL\OH�
PLQLPDO�KDVDU�ROXúWX÷X�EHOLUOHQPLúWLU�������
'DKD�|QFH�\DSÕOPÕú�ED]Õ�oDOÕúPDODU�OD]HU�X\JXODQPÕú�GHQWLQ�
GRNXVXQXQ��X\JXODQPDPÕú�GHQWLQH�J|UH�GDKD�G�ú�N�ED÷ODQ-
PD� NXYYHWOHUL� YHUGL÷LQL� J|VWHUPLúWLU�� 'HQWLQLQ� ÕúÕQODQPDVÕ�
S�U�]O��YH�VPHDU� WDEDNDVÕQGDQ�DUÕQPÕú�ELU�\�]H\�ROXúWXUXU��
'HQWLQ� \�]H\LQGH� DoÕOPÕú� GHQWLQ� W�E�OOHUL�� ILVV�UOHU��
SHULW�E�OHU�GHQWLQGH�oDWODNODU�JLEL�oHúLWOL�PRUIRORMLN�GH÷LúLN-
OLNOHU� L]OHQHELOLU� ��������� /D]HULQ� WHUPRPHNDQLN� HWNLOHUL�
GHQWLQ�\�]H\LQH�NDGDU�X]DQDQ��RUJDQLN�LoHUL÷L�GHQDW�UH�HGHU�
YH� KLGURNVLDSDWLWLQ� o|]�Q�UO�÷�Q�� D]DOWÕU��7�P� EX� GH÷LúLN-
OLNOHU� ED÷OD\ÕFÕ� DMDQODUÕQ� GHQWLQH� SHQHWUDV\RQXQX� WHKOLNH\H�
DWDELOLU����������
%X�oDOÕúPDQÕQ�DPDFÕ��(U�&U�<6**� OD]HU� LOH� o�U�N� WHPL]OH-
PHQLQ��XQLYHUVDO�ELU�DGH]LYLQ�GHQWLQH�PLNURJHULOLP�ED÷ODQPD�
GD\DQÕPÕ��ȝ7%6���]HULQGHNL�HWNLVLQL�LQFHOHPHNWLU�

GEREÇ ve YÖNTEMLER
%X� oDOÕúPDGD� �� WDQH� RNOX]DO� o�U�NO�� YH� �� WDQH� o�U�NV�]�
ROPDN��]HUH�VRQ���D\GD�oHNLOPLú�WRSODP���DGHW�oHNLOPLú�LQVDQ�
E�\�N� D]Õ� GLúL� NXOODQÕOPÕúWÕU�� +HU� GLú� \XPXúDN� GRNX�
DUWÕNODUÕQGDQ�WHPL]OHQGLNWHQ�VRQUD����&¶GH�����¶OLN�NORUDPLQ�
7� VRO�V\RQX� LoHULVLQGH� VDNODQPÕúWÕU��7�P� GLúOHU� VLOLNRQ� ELU�
NDOÕS� NXOODQÕODUDN� DNULOLN� UH]LQ� LoLQH� NRURQDO� NÕVÕP� DoÕNWD�
NDODFDN�úHNLOGH�J|P�OP�úW�U��'DKD�VRQUD�W�P�RNOX]DO�PLQH�
\�]H\OHUL� YH� HQIHNWH� o�U�N� GHQWLQLQ� NDYLWDV\RQ� WDEDQÕQD�
NDGDU� RODQ� NÕVPÕ� VX� VR÷XWPDVÕ� DOWÕQGD� G�ú�N� KÕ]OÕ� HOPDV�
GLVNOH� KDVVDV� NHVPH� FLKD]Õ� �,VRPHW� /RZ�6SHHG�� %XHKOHU��
'�VVHOGRUI��$OPDQ\D��NXOODQÕODUDN�GHQWLQ�VHYL\HVLQGH�\DWD\�
RODUDN�NHVLOPLúWLU�
d�U�NO�� GLúOHU� o�U�N� X]DNODúWÕUPD� WHNQLNOHULQH� J|UH�� (1) 
JHOHQHNVHO�G|QHU�HO�DOHWL�YH�IUH]OH�o�U�N�X]DNODúWÕUÕOPDVÕ��(2) 
(U�&U�<6**�OD]HU��:DWHUODVH�0'��%LRODVH�7HFKQRORJ\�,QF��
,UYLQH��&$��$%'��NXOODQÕODUDN�o�U�N�X]DNODúWÕUÕOPDVÕ�ROPDN�
�]HUH���DOW�JUXED�D\UÕOPÕúODUGÕU��*HOHQHNVHO�\|QWHPOH�o�U�N�
X]DNODúWÕUÕODQ�|UQHNOHUGH��o�U�N�GRNX��KDYD�VR÷XWPDVÕ�DOWÕQGD�
ELU�DQJXOGUXYD�\DUGÕPÕ\OD�RUWD�ER\�\XYDUODN�ELU�NDUERQ�oHOLN�
IUH]� NXOODQÕODUDN� oÕNDUÕOPÕúWÕU�� d�U�N� GRNXQXQ� X]DNODúWÕUO-
PDVÕ�DPDFÕ\OD�NXOODQÕODQ�(U�&U�<6**�OD]HU�0**��WLS�Xo�LOH�
���:������KDYD������VX�����+]�IUHNDQV�PRGXQGD�X\JXODQ-
PÕúWÕU��d�U�N�GRNXQXQ�X]DNODúWÕUÕOPDVÕ�� J|UVHO� YH� GRNXQVDO�

PXD\HQH��ELU�HO�DOHWL� LOH�SUREODPD�\ROX\OD�� LOH�NRQWURO�HGLO��
PLúWLU��%X� o�U�N� GRNX\X� oÕNDUPD� LúOHPL�� W�P� QXPXQHOHUGH�
J|U�Q�úWH�VHUW��o�U�NWHQ�HWNLOHQPLú�ELU�GHQWLQ�\�]H\L�LOH�HOGH�
HGLOHFHN�úHNLOGH�NOLQLN�NRúXOODUD�X\JXQ�úHNOH�KD]ÕUODQPÕúWÕU��
.RQWURO� JUXEX� RODUDN� LVH� o�U�NV�]� PRODU� GLúOHULQ� KDVVDV�
NHVPH� FLKD]Õ� NXOODQÕODUDN� PLQH� WDEDNDVÕ� NHVLOPLú�� VD÷OÕNOÕ�
GHQWLQ�RUWD\D�oÕNDUÕOPÕúWÕU��
7�P�GLú�\�]H\LQH�XQLYHUVDO�DGH]LY�VLVWHP��*��3UHPLR�%RQG��
*&�(XURSH��/HXYHQ��%HOoLND���UHWLFL� ILUPDQÕQ� WDOLPDWODUÕQD�
J|UH�X\JXODQPÕú�YH�����P:�FP��J�F�QGH�/('�ÕúÕN�FLKD]Õ�
�9DOR� 8OWUDGHQW� 3URGXFWV�� 87��$%'�� LOH� ��� VQ� SROLPHUL]H�
HGLOPLúWLU��$GH]LY� LOH� WHGDYL�HGLOHQ�GHQWLQ�\�]H\OHULQH� UH]LQ�
NRPSR]LW� �&KDULVPD� 6PDUW�� .XO]HU�� +DQDX�� $OPDQ\D�� ��
PP¶OLN� WDEDNDODU� KDOLQGH� �� DúDPDGD� X\JXODQPÕú� YH� ��� VQ�
SROLPHUL]H�HGLOPLúWLU��
gUQHNOHUGHQ�VX�VR÷XWPDVÕ�DOWÕQGD�G�ú�N�KÕ]OÕ�KDVVDV�NHVPH�
FLKD]Õ�NXOODQÕODUDN��WEV�WHVWL�LoLQ��[��PP��������PP��ER\XW-
ODUÕQGD� oXEXNODU� HOGH� HGLOPLúWLU�� +HU� DOW� JUXS� LoLQ� �� GLú�
NXOODQÕOPÕúWÕU� YH� oXEXN� ROXúWXUPD� LúOHPL� VRQUDVÕQGD� LVH�
�7%6�WHVWL�LoLQ�KHU�JUXSWDQ����|UQHN�HOGH�HGLOPLúWLU��dXEXN�
HOGH� HWPH� LúOHPL� VÕUDVÕQGD�� o�U�NWHQ� HWNLOHQHQ�YH\D�QRUPDO�
dentin gibi test bölgesinin seçimi, görsel gözlemlerle dikkatli 
ELU� úHNLOGH� JHUoHNOHúWLULOPLúWLU�� �d�U�NWHQ� HWNLOHQPLú� GHQWLQ�
oXEXNODUÕ�� UHQNOHQPLú� GHQWLQ� E|OJHVLQLQ� KHPHQ� �]HULQGHQ�
HOGH�HGLOPLúWLU��d�U�NV�]�GLúOHUGHQ�GH�D\QÕ�\|QWHPOHUOH�HOGH�
HGLOHQ� oXEXNODU� VD÷ODP� GHQWLQLQ� ED÷ODQPD� GD\DQÕPÕQÕQ�
GH÷HUOHQGLULOPHVLQGH� NXOODQÕOPÕúWÕU�� dXEXNODU� �]HULQGHNL�
ED÷ODQPD� E|OJHVLQLQ� ER\XWX� GLMLWDO� ELU� NXPSDVOD� |Oo�OHUHN�
ND\GHGLOPLúWLU�� +D]ÕUODQDQ� oXEXNODU� �7%6� WHVWL� LoLQ� WHVW�
FLKD]ÕQGD� �0LFUR�7HQVLOH�7HVWHU��%LVFR�� ,OOLQRLV��$%'��|]HO�
RODUDN� KD]ÕUODQDQ� XoODUD� VL\DQRDNULODW� \DSÕúWÕUÕFÕ� LOH�
\DSÕúWÕUÕOGÕNWDQ�VRQUD���PP�GN�oHNPH�KÕ]ÕQGD�JHULOLPH�PDUX]�
EÕUDNÕOPÕúWÕU��%D÷ODQWÕQÕQ�NRSWX÷X�QRNWDGD�X\JXODQDQ�JHULOLP�
NXYYHWL� 1HZWRQ� �1�� FLQVLQGHQ� ND\GHGLOGLNWHQ� VRQUD� ELULP�
DODQ�EDúÕQD�G�úHQ�NXYYHW�0HJD�3DVNDO��03D��RODUDN�KHVDS-
ODQÕS� ND\GHGLOPLúWLU�� 0LNUR� JHULOLP� ED÷ODQPD� GD\DQÕPÕ� �ȝ
7%6�� WHVWL� X\JXODQDQ� |UQHNOHULQ� NRSPD� \�]H\OHUL�� NÕUÕOPD�
WLSLQL� EHOLUOHPHN� LoLQ� ELU� VWHUHRPLNURVNRS� �=HLVV�� -HQD��
$OPDQ\D��NXOODQÕODUDN�[���E�\�WPHGH�LQFHOHQPLúWLU��.ÕUÕOPD�
WLSOHUL�� (a)�DGH]LY��DGH]LY�WDEDNDGD�J|U�OHQ�EDúDUÕVÕ]OÕN��(b) 
NRKH]LY�NRPSR]LW�� NRPSR]LW� UH]LQGH� EDúDUÕVÕ]OÕN�� (c) 
NRKH]LY�GHQWLQ�� GHQWLQGH� EDúDUÕVÕ]OÕN�� (d)� NDUPD� �PL[���
DGH]LY� WDEDNDGD� YH� VXEVWUDWODUGD� J|U�OHQ� NDUPD� �PL[��
EDúDUÕVÕ]OÕN�RODUDN� VÕQÕIODQGÕUÕOPÕúWÕU��ȝ7%6� WHVWL� VRQXFXQGD�
HOGH�HGLOHQ�JUXSODUD�DLW�03D�GH÷HUOHUL�WHN�\|QO��$129$�YH�
7XNH\�+6'�SRVW��KRF�WHVWOHUL�NXOODQÕODUDN�LVWDWLVWLNVHO�RODUDN�
DQDOL]� HGLOPLúWLU��$QODP� G�]H\L� W�P� WHVWOHU� LoLQ� P �� �����
RODUDN�EHOLUOHQPLúWLU�

BULGULAR
0LNURJHULOLP� ED÷ODQPD� GD\DQÕPÕ� WHVW� VRQXoODUÕQD� J|UH�
JUXSODUD� DLW� ED÷ODQPD� GH÷HUOHULQLQ� RUWDODPD� YH� VWDQGDUW�
VDSPD� GH÷HUOHUL� 7DEOR� �¶GH� YHULOPLúWLU�� *UXSODU� DUDVÕQGDQ�
XQLYHUVDO� DGH]LYLQ� HQ� \�NVHN� ED÷ODQPD� GD\DQÕP� GH÷HUOHUL�
�������������03D�RODUDN�VD÷ODP�GHQWLQ�JUXEXQGD�HOGH�HGLOP-
LúWLU�YH�o�U�N�X]DNODúWÕUPD�\|QWHPOHULQGHQ�LVWDWLVWLNVHO�RODUDN�
DQODPOÕ�GHUHFHGH�IDUNOÕ�EXOXQPXúWXU��P ���������*HOHQHNVHO�
\|QWHPOH�IUH]�NXOODQÕODUDN�YH�(U�&U�<6**�OD]HU�NXOODQÕODUDN�

X]DNODúWÕUÕOPÕú�GHQWLQH�ED÷ODQPDGD�JUXSODU� DUDVÕQGD� LVWDWLV-
WLNVHO�RODUDN�DQODPOÕ�IDUN�EXOXQDPDPÕúWÕU��P�!��������

Tablo 1. *UXSODUD�DLW�RUWDODPD�YH�VWDQGDUW�VDSPD��WEV�WHVW�VRQXoODUÕ��03D��

.�o�N� KDUIOHU� WHN� \|QO�� $129$� YH� 7XNH\� +6'� WHVW� VRQXoODUÕQD� J|UH�
LVWDWLVWLNVHO�RODUDN�IDUNOÕ�JUXSODUÕ�J|VWHUPHNWHGLU��3���������

%DúDUÕVÕ]OÕN� WLSOHUL� GH÷HUOHQGLULOGL÷LQH� VD÷ODP� GHQWLQH�
ED÷ODQPD� JUXEXQGD� DGH]LY� YH� NRPSR]LWWH� NRKH]LY� EDúDUÕ��
VÕ]OÕN� WLSLQH� UDVWODQÕUNHQ� JHOHQHNVHO� \|QWHPOH� IUH]�
NXOODQÕODUDN� o�U�÷�Q� X]DNODúWÕUÕOGÕ÷Õ� JUXS� GÕúÕQGD� DGH]LY�
EDúDUÕVÕ]OÕN�WLSL�W�P�JUXSODUGD�HQ�\�NVHN�RUDQGD�EXOXQPXú-
WXU�� 6D÷ODP� GHQLWQ� JUXEXQGD� PLNV� YH� GHQWLQGH� NRKH]LY�
EDúDUÕVÕ]OÕN� WLSL� J|]OHQPH]NHQ�� IUH]OH� o�U�N� X]DNODúWÕUÕODQ�
JUXSWD�HQ�\�NVHN�EDúDUÕVÕ]OÕN�RUDQÕ�����LOH�PLNV�EDúDUÕVÕ]OÕN�
ROPXúWXU��ùHNLO����

ùHNLO����*UXSODUD�DLW�EDúDUÕVÕ]OÕN�WLSOHUL�GH÷HUOHUL����

<):<1̪5)
/D]HUOHU� VHOHNWLI�GRNX�DEODV\RQ�|]HOOLNOHUL� LOH� VDGHFH�o�U�N�
GRNXVXQX� X]DNODúWÕUDELOPHNWHGLUOHU�� %X� VLVWHPOHU�
NXOODQÕOGÕ÷ÕQGD�YLEUDV\RQ�ROXúPDPDNWD�YH�ROXúDQ�D÷UÕ�KLVVL�
oR÷XQOXNOD� KDVWDODU� WDUDIÕQGDQ� WROHUH� HGLOHFHN� G�]H\GHGLU��
$EODWLI� OD]HUOHUH�KDYD�VX�VSUH\OHULQLQ�LODYHVL�� ÕVÕ�GROD\ÕVÕ\OD�
ROXúDELOHQ� \DQ� HWNLOHUL� RUWDGDQ� NDOGÕUÕOPÕúWÕU� ������ %XQXQOD�
ELUOLNWH��IUH]OHULQ�NXOODQÕOGÕ÷Õ�JHOHQHNVHO�o�U�N�X]DNODúWÕUPD�
\|QWHPOHULQGH� NDYLWH� \�]H\LQGH� ROXúDQ� VPHDU� WDEDNDVÕQÕQ�
GHQWLQ�YH�DGH]LY�UH]LQ�DUDVÕQGDNL�ED÷ODQPD\Õ�HQJHOOHGL÷L��EX�
QHGHQOH� VPHDU� WDEDNDVÕQÕQ� X]DNODúWÕUÕOPDVÕ� JHUHNWL÷L� NDEXO�
HGLOPHNWHGLU������
*HOHQHNVHO� \|QWHPOHUGH� IRVIRULN� DVLW� VPHDU� WDEDNDVÕQÕ�
NDOGÕUÕU�YH�LQWUDW�E�OHU�YH�SHULW�E�OHU�GHQWLQ�����PP�GHULQ-

��

OL÷LQGH�GHPLQHUDOL]H�HGHU��W�E�O�JLULúLQL�JHQLúOHWLU�YH�NROODMHQ�
OLIOHUL�DoÕ÷D�oÕNDUÕU����������'DKD�|QFH�\DSÕODQ�ELU�oDOÕúPDGD��
����� VHOI�HWFKLQJ� VLVWHPL� GH� GDKLO� ROPDN� �]HUH� DVLWOH�
úDUWODQGÕUPD�LOH�KD]ÕUODQDQ�JUXSODUGD��KLEULW�WDEDNDQÕQ�GHQWLQ�
W�E�OOHULQLQ�GXYDUODUÕQD�GR÷UX�ELU�X]DQWÕVÕQÕ�ROXúWXUDQ�W�E�OHU�
GXYDU� KLEULGL]DV\RQX� VHUJLOHGLOHGH÷L� YH� NRQLN� HWLNHWOHUOH�
VRQXoODQGÕ÷Õ�EHOLUOHQPLúWLU��%X�GXUXP��PLNUR�PHNDQLN�UHWDQ-
VL\RQX� DUWWÕUÕU� YH� GHQWLQ� W�E�OOHUL� LoLQ� KHUPHWLN� ELU� VÕ]GÕU��
PD]OÕN�VD÷ODU��E|\OHFH�SXOSD�GHQWLQ�NRPSOHNVLQL�LQILOWUDV\R-
QD�YH�PLNURRUJDQL]PDODUÕQ�VDOGÕUÕODUÕQD�NDUúÕ�NRUXU������
/LWHUDW�U� (U�<$*�� YH� (U�&U�<6**� OD]HUOHUL� LOH� ÕúÕQODQDQ�
\�]H\OHULQ� GHQWLQ� W�E�OOHULQLQ� J|U�Q�U� YH� DoÕN� ROGX÷XQX�
NDOÕQWÕ� LoHUPH\HQ� S�U�]O�� YH� WHPL]� DODQODU� J|VWHUGL÷LQL�
V|\OHPLúWLU�� (UEL\XP� OD]HUOHUOH� KD]ÕUODQDQ� GHQWLQ� \�]H\OHUL�
JHOHQHNVHO� \|QWHPOHUOH� KD]ÕUODQDQODUGDQ� IDUNOÕ� |]HOOLNOHUH�
VDKLSWLU� ������ %LUoRN� oDOÕúPDGD� OD]HU� X\JXODQDQ� NDYLWH�
\�]H\LQGH�SHULW�E�OHU�GHQWLQLQ�LQWHUW�E�OHU�GHQWLQH�J|UH�GDKD�
EHOLUJLQ� J|]OHQGL÷L� UDSRU� HGLOPLúWLU�� øQWHUW�E�OHU� GHQWLQLQ�
\DSÕVÕQGD�SHULW�E�OHU�GHQWLQH�J|UH�GDKD�ID]OD�VX�EXOXQPDN-
WDGÕU�� %XQXQ� GD� LQWHUW�E�OHU� GHQWLQLQ� OD]HUGHQ� GDKD� ID]OD�
HWNLOHQHUHN� X]DNODúWÕUÕOPDVÕQD� QHGHQ� ROGX÷X� LOHUL�
V�U�OP�úW�U��$\UÕFD�� SHULW�E�OHU� GHQWLQGH� W�E�O� D÷Õ]ODUÕQÕQ�
JHQLúOHPHGL÷L�� NUDWHULPVL� oÕNÕQWÕOÕ� ELU� W�E�O� D÷]Õ�
J|U�Q�P�Q�Q� RUWD\D� oÕNWÕ÷Õ� YH� EX� JLULQWL� YH� oÕNÕQWÕODUÕQ�
DGH]\RQ�PDWHU\DOLQLQ�UHWDQVL\RQXQX�DUWWÕUGÕ÷Õ�GD� LGGLD�HGLO��
PLúWLU�������)DNDW��GL÷HU�oDOÕúPDODU����������������UH]LQ�ED]OÕ�
PDWHU\DOOHULQ�GHQWLQH�ED÷ODQPD�J�F��GH÷HUOHULQGH��JHOHQHN-
VHO�RODUDN�IUH]OHU�LOH�KD]ÕUODQDQ�\�]H\OHUOH�NDUúÕODúWÕUÕOGÕ÷ÕQGD�
OD]HU� LOH� KD]ÕUODQDQ� \�]H\OHUGH� ED÷ODQPD� GD\DQÕPÕQGD�
D]DOPD�ROGX÷XQX�J|VWHUPLúWLU��/D]HULQ�NROODMHQ�ILEULO�D÷ODUÕQÕ�
GHQDW�UH�HWPHVL�EX�ROXPVX]�HWNL\L�\DUDWPÕú�RODELOLU�������%X�
oDOÕúPDGD� LVH� HUEL\XP� OD]HU� NXOODQÕODUDN� o�U�N� GHQWLQLQ�
X]DNODúWÕUÕOPDVÕ�LOH�JHOHQHNVHO�RODUDN�IUH]OH�o�U�N�X]DNODúWÕU-
PD� \|QWHPL� NDUúÕODúWÕUÕOPÕú� YH� o�U�N� GHQWLQ� X]DNODúWÕUÕO-
PDVÕQGD� OD]HU� NXOODQPDVÕQÕQ� LPPHGLDWH� ED÷ODQPD�
GD\DQÕPÕQGD�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELU�IDUNOÕOÕN�ROXúWXU-
PDGÕ÷Õ� J|]OHQPLúWLU�� %X� DoÕGDQ� X]XQ� G|QHP� oDOÕúPDODUÕQ�
\DSÕOPDVÕ�JHUHNWL÷L�RUWD\D�NRQPXúWXU��
'HQWLQ� \�]H\LQH� OD]HU� X\JXODPDVÕQGDQ� VRQUD� DVLWOH�
S�U�]OHQGLUPHQLQ�� OD]HUOH� HOGH� HGLOHQ� PLNUR� S�U�]O�O�÷��
D]DOWWÕ÷Õ� YH� ROXúDQ� \HQL� \�]H\H� DGH]LYLQ� SHQHWUH� ROPDVÕQÕQ�
J�o�ROGX÷X��KLEULW�WDEDNDQÕQ�\D�KLo�ROXúPDGÕ÷Õ�\D�GD�\HWHUOL�
NDOLWHGH�ROXúPDGÕ÷Õ�GDKD�|QFHNL� oDOÕúPDODUGD�J|VWHULOPLúWLU�
������������/D]HUOH�ÕúÕQODPD�GHQWLQ��]HULQGH�\DSÕVDO�GH÷LúLN-
OLNOHU�ROXúWXUXU��GHQWLQDO�VXEVWUDWÕQ�JHoLUJHQOL÷LQL�GH÷LúWLULU�YH�
DVLW�GLUHQFLQL�DUWÕUÕU����������'DKD�VRQUDNL�DVLWOH�úDUWODQGÕUPD��
NROODMHQ�OLIOHULQLQ�\HWHUOL�úHNLOGH�DoÕ÷D�oÕNPDVÕQÕ�VD÷OD\DPD]��
EX� QHGHQOH� G�]HQVL]� ELU� KLEULW� WDEDNDQÕQ� ROXúPDVÕQD� � KDWWD�
WDPDPHQ�\RN�ROPDVÕQD�QHGHQ�ROXU�� ER\XW� YH�PLNWDU� RODUDN�
N�o�OW�OP�ú�UH]LQ�WDJOHU��X]DQWÕODU��\DUDWDUDN��W�E�OHU�GHQWLQ�
KLEULGL]DV\RQXQX� GHVWHNOH\HPH]� ��������� %X� VHEHSOH� EX�
oDOÕúPDGD� GD� OD]HU� LOH� o�U�N� X]DNODúWÕUPDGD� HUEL\XP� OD]HU�
NXOODQÕPÕQGDQ�VRQUD�GHQWLQ�\�]H\L�DVLWOH�úDUWODQGÕUÕOPDPÕúWÕU�
d�U�N� WHPL]OHQPHVLQGHQ� VRQUD� HQ� oRN� NDUúÕODúÕODQ� \�]H\�
o�U�NWHQ� HWNLOHQPLú�GHQWLQGLU� ������1RUPDO� GHQWLQH� DGH]LY-
OHUOH�ED÷ODQPDQÕQ�ED÷ODQPD�PXNDYHPHWL�GH÷HUOHUL�o�U�NWHQ�
HWNLOHQPLú�GHQWLQH�RUDQOD�GDKD�\�NVHNWLU���������

%X�oDOÕúPDGD�JHOHQHNVHO�\|QWHP�YH�OD]HU�\|QWHPL�LOH�o�U�N�
GRNX�NDOGÕUÕOGÕNWDQ�VRQUD��QLYHUVDO�WHN�DúDPDOÕ�DGH]LY�VLVWHP�
LPPHGLDWH�ED÷ODQPD�GD\DQÕPÕQ�GH÷HUOHQGLULOPHVL�DPDFÕ\OD�
NXOODQÕOPÕúWÕU��dDOÕúPD� VRQXFXQGD� HOGH� HGLOHQ�PLNURJHULOLP�
ED÷ODQPD� GD\DQÕPÕ� GH÷HUL� VRQXoODUÕ� (U�&U�<6**� OD]HU� YH�
IUH]OH�NRQYDQVL\RQHO�WHGDYL�\|QWHPOHUL�LOH�o�U�N�X]DNODúWÕU-
PD� WHNQLNOHUL� DUDVÕQGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� ELU� IDUN�
J|VWHUPHPLúWLU�� $QFDN�� o�U�N� X]DNODúWÕUPD� \|QWHPLQGHQ�
ED÷ÕPVÕ]� RODUDN� VD÷ODP� GHQWLQH� NÕ\DVOD� KHU� �� o�U�N�
X]DNODúWÕUPD�\|QWHPL� GH� ED÷ODQPD�GD\DQÕPÕ� DoÕVÕQGD� GDKD�
G�ú�N�EXOXQPXúWXU��
%X� oDOÕúPD� LPPHGLDWH� RODUDN� WHN� ELU� DGHYL]� VLVWHP�
NXOODQÕODUDN� YH� UH]LQ� SROLPHUL]DV\RQXQGDQ� ��� VD� VRQUD�
JHUoHNOHúWLULOPLúWLU��dDOÕúPDGD�in vitro�RODUDN�NOLQLN�NRúXOODUÕ�
\DQVÕWPD�DPDFÕ�LOH�NXOODQÕODQ�DGH]LY�\DúODQPD�SURVHG�UOHULQ-
GHQ�KLoELUL�NXOODQÕOPDPÕúWÕU��2\VD�ELUoRN�oDOÕúPD�ÕVÕO�G|QJ��
YH�YH\D�RNO�]DO� \�NOHPHGHQ� VRQUD�ELOH� X]XQ�G|QHP�RODUDN�
GH÷HUOHQGLULOHQ� ED÷ODQPD� GD\DQÕPÕQGD� |QHPOL� G�ú�úOHU�
J|VWHUPHNWHGLU����������0HYFXW�EX�oDOÕúPD�LPPHGLDWH�RODUDN�
OD]HU� ÕúÕQODPDVÕQÕQ� DGH]LYLQ� o�U�NWHQ� HWNLOHQPLú� GHQWLQH�
ED÷ODQPD� HWNLQOL÷LQL� ROXPVX]� HWNLOHPHGL÷LQL� J|VWHUVH� GH�
IDUNOÕ� DGH]LYOHUOH� YH� \DúODQPD� SURVHG�UOHUL� LOH� oDOÕúPD�
GHVWHNOHQPHOLGLU�

SONUÇ
%X�oDOÕúPDQÕQ� VÕQÕUODUÕ� LoHULVLQGH� VD÷ODP�GHQWLQH�ED÷ODQPD�
NXYYHWL�o�U�NWHQ�HWNLOHQPLú�YH�OD]HU�\D�GD�JHOHQHNVHO�IUH]OH�
o�U�N�X]DNODúWÕUÕOPÕú�GHQWLQH�NÕ\DVOD�GDKD�ID]OD�EXOXQPXúWXU��
(U�&U�<6**� OD]HU� ÕúÕQODPDVÕ�� WHVW� HGLOHQ� DGH]LYLQ� o�U�NWHQ�
HWNLOHQPLú�GHQWLQH�ED÷ODQPD�SHUIRUPDQVÕQÕ�JHOHQHNVHO�o�U�N�
X]DNODúWÕUPD� \|QWHPLQH� NÕ\DVOD� ROXPVX]� HWNLOHPHPLúWLU��
Er,Cr:YSGG lazer çürük giderme için frezlere alternatif 
RODUDN�NXOODQÕODELOLU�
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WR�WKH�HQWLUH�WRRWK�VXUIDFH��5HVLQ�FRPSRVLWH��&KDULVPD�6PDUW��
.XO]HU��+DQDX��*HUPDQ\��ZDV�EXLOW�XS�WR�WKH�DGKHVLYH�WUHDWHG�
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Conclusion:
7KH�(U�&U�<6**�ODVHU�FDULHV� UHPRYDO�GLG�QRW�HIIHFW�RQ� WKH�
ERQGLQJ� SHUIRUPDQFH� RI� WKH� WHVWHG� XQLYHUVDO� DGKHVLYH� WR�
GHQWLQ�DIIHFWHG�E\�FDULHV��DQG�FRXOG�EH�XVHG�DV�DQ�DOWHUQDWLYH�
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/ʈ:ʈ̪
6RQ� \ÕOODUGD� o�U�N� X]DNODúWÕUPD� YH� NDYLWH� SUHSDUDV\RQXQD�
\DNODúÕP� HSH\� GH÷LúPLúWLU�� d�U�N� GRNXQXQ� QH� NDGDUÕQÕQ�
oÕNDUÕODFD÷ÕQD� LOLúNLQ� GH÷LúLNOLNOHU�� HWNLOL� DGH]LY� VLVWHPOHULQ�
JHOLúWLULOPHVL� YH� PLQLPDO� NDYLWH� WDVDUÕPODUÕ� GLúLQ� P�PN�Q�
ROGX÷XQFD� NRUXQPDVÕQÕ� DPDoODPDNWDGÕU�� d�U�N� WHPL]OH-
QLUNHQ�VDGHFH�EDNWHUL� LOH�NRQWDPLQH�ROPXú�HQIHNWH�GHQWLQLQ�
WDPDPHQ� X]DNODúWÕUÕOPDVÕ�� UHPLQHUDOL]H� RODELOHQ� HWNLOHQPLú�
GHQWLQ�EÕUDNÕOPDVÕ�|QHULOPHNWHGLU������
d�U�N� GHQWLQL� oÕNDUPDN� LoLQ� G|QHU� DOHWOHU� LOH� IUH]OHULQ�
NXOODQÕOGÕ÷Õ�JHOHQHNVHO�WHNQLNOHUH�DOWHUQDWLI�\|QWHPOHUGHQ�ELUL��
VHUW� GRNX� OD]HUOHULQLQ� NXOODQÕOPDVÕGÕU� ����� +DVWD� WDUDIÕQGDQ�
\�NVHN�WROHUH�HGLOHELOLUOL÷L��DQHVWH]L�LKWL\DFÕQÕ�RUWDGDQ�NDOGÕU-
PDVÕ��YLEUDV\RQ�YH�VHV�ROPDPDVÕ��VPHDU�WDEDNDVÕ�ROXúWXUPD-
PDVÕ�� DúÕUÕ� ÕVÕ� DUWÕúÕ� \DUDWPDPDVÕ� o�U�N�X]DNODúWÕUPD� LúOHP-
OHULQGH� OD]HU� NXOODQÕPÕQÕQ� DYDQWDMODUÕ� DUDVÕQGD� VD\ÕODELOLU��

%XQXQ� \DQÕQGD� NXOODQÕPÕQÕQ� GDKD� ]RU� YH�PDOL\HWOL� ROPDVÕ��
o�U�N�WHPL]OHPH�V�UHVLQLQ�X]XQ�ROPDVÕ�YH�WHNQLN�KDVVDVL\HW�
JHUHNWLUPHVL�GH]DYDQWDMODUÕQGDQGÕU������
6RQ� ]DPDQODUGD� NOLQLNOHUGH� \D\JÕQ� RODUDN� NDYLWH� SUHSD��
UDV\RQXQGD�HWNLOL�ROGX÷X�V|\OHQHQ�SXOSD�YH�GL÷HU�GRNXODUGD�
PLQLPDO�KDVDU�\DSDQ�(UEL\XP�.URPX\XP��øWUL\XP��6NDQGL-
\XP�� *DO\XP�� *UDQDW� �(U�&U�<6**�� OD]HU� NXOODQÕOPD\D�
EDúODQPÕúWÕU� ������� +DYD�VX� VSUH\L� LOH� ELUOLNWH� (U�&U�<6**�
OD]HU� X\JXODPDVÕ� � NDYLWH� SUHSDUDV\RQX� VÕUDVÕQGD� oRN� D]� ÕVÕ�
DUWÕúÕQD� QHGHQ� ROXU�� dHúLWOL� in vitro� GHQH\OHU� YH� KD\YDQ�
oDOÕúPDODUÕQGD�� (U�&U�<6**� OD]HU� VLVWHPLQLQ� SXOSD\D� ]DUDU�
YHUHFHN�|Oo�GH�ÕVÕ�DUWÕúÕQD�QHGHQ�ROPDGÕ÷Õ�EHOLUOHQPLúWLU��������
(U�&U�<6**� OD]HU� LOH� KD]ÕUODQPÕú� GLú� \�]H\OHUL� WDUDPDOÕ�
HOHNWURQ� PLNURVNREX� �6(0�� LOH� LQFHOHQGL÷LQGH� VPHDU�
WDEDNDVÕQÕQ�HWNLOL�ELU�úHNLOGH�X]DNODúWÕUÕOGÕ÷Õ��PLQH�SUL]PDODUÕ�
YH� GHQWLQDO� W�E�O� \DSÕVÕQÕQ� NRUXQGX÷X� J|]OHQPLúWLU� �����
(U�&U�<6**�OD]HULQ�GHQWLQ�GRNXVXQXQ�\DSÕVÕ��]HULQH�HWNLVLQL�
LQFHOH\HQ� ELU� oDOÕúPDGD�� GHQWLQ� GRNXVXQGD� ÕVÕ� QHGHQL\OH�
PLQLPDO�KDVDU�ROXúWX÷X�EHOLUOHQPLúWLU�������
'DKD�|QFH�\DSÕOPÕú�ED]Õ�oDOÕúPDODU�OD]HU�X\JXODQPÕú�GHQWLQ�
GRNXVXQXQ��X\JXODQPDPÕú�GHQWLQH�J|UH�GDKD�G�ú�N�ED÷ODQ-
PD� NXYYHWOHUL� YHUGL÷LQL� J|VWHUPLúWLU�� 'HQWLQLQ� ÕúÕQODQPDVÕ�
S�U�]O��YH�VPHDU� WDEDNDVÕQGDQ�DUÕQPÕú�ELU�\�]H\�ROXúWXUXU��
'HQWLQ� \�]H\LQGH� DoÕOPÕú� GHQWLQ� W�E�OOHUL�� ILVV�UOHU��
SHULW�E�OHU�GHQWLQGH�oDWODNODU�JLEL�oHúLWOL�PRUIRORMLN�GH÷LúLN-
OLNOHU� L]OHQHELOLU� ��������� /D]HULQ� WHUPRPHNDQLN� HWNLOHUL�
GHQWLQ�\�]H\LQH�NDGDU�X]DQDQ��RUJDQLN�LoHUL÷L�GHQDW�UH�HGHU�
YH� KLGURNVLDSDWLWLQ� o|]�Q�UO�÷�Q�� D]DOWÕU��7�P� EX� GH÷LúLN-
OLNOHU� ED÷OD\ÕFÕ� DMDQODUÕQ� GHQWLQH� SHQHWUDV\RQXQX� WHKOLNH\H�
DWDELOLU����������
%X�oDOÕúPDQÕQ�DPDFÕ��(U�&U�<6**� OD]HU� LOH� o�U�N� WHPL]OH-
PHQLQ��XQLYHUVDO�ELU�DGH]LYLQ�GHQWLQH�PLNURJHULOLP�ED÷ODQPD�
GD\DQÕPÕ��ȝ7%6���]HULQGHNL�HWNLVLQL�LQFHOHPHNWLU�

GEREÇ ve YÖNTEMLER
%X� oDOÕúPDGD� �� WDQH� RNOX]DO� o�U�NO�� YH� �� WDQH� o�U�NV�]�
ROPDN��]HUH�VRQ���D\GD�oHNLOPLú�WRSODP���DGHW�oHNLOPLú�LQVDQ�
E�\�N� D]Õ� GLúL� NXOODQÕOPÕúWÕU�� +HU� GLú� \XPXúDN� GRNX�
DUWÕNODUÕQGDQ�WHPL]OHQGLNWHQ�VRQUD����&¶GH�����¶OLN�NORUDPLQ�
7� VRO�V\RQX� LoHULVLQGH� VDNODQPÕúWÕU��7�P� GLúOHU� VLOLNRQ� ELU�
NDOÕS� NXOODQÕODUDN� DNULOLN� UH]LQ� LoLQH� NRURQDO� NÕVÕP� DoÕNWD�
NDODFDN�úHNLOGH�J|P�OP�úW�U��'DKD�VRQUD�W�P�RNOX]DO�PLQH�
\�]H\OHUL� YH� HQIHNWH� o�U�N� GHQWLQLQ� NDYLWDV\RQ� WDEDQÕQD�
NDGDU� RODQ� NÕVPÕ� VX� VR÷XWPDVÕ� DOWÕQGD� G�ú�N� KÕ]OÕ� HOPDV�
GLVNOH� KDVVDV� NHVPH� FLKD]Õ� �,VRPHW� /RZ�6SHHG�� %XHKOHU��
'�VVHOGRUI��$OPDQ\D��NXOODQÕODUDN�GHQWLQ�VHYL\HVLQGH�\DWD\�
RODUDN�NHVLOPLúWLU�
d�U�NO�� GLúOHU� o�U�N� X]DNODúWÕUPD� WHNQLNOHULQH� J|UH�� (1) 
JHOHQHNVHO�G|QHU�HO�DOHWL�YH�IUH]OH�o�U�N�X]DNODúWÕUÕOPDVÕ��(2) 
(U�&U�<6**�OD]HU��:DWHUODVH�0'��%LRODVH�7HFKQRORJ\�,QF��
,UYLQH��&$��$%'��NXOODQÕODUDN�o�U�N�X]DNODúWÕUÕOPDVÕ�ROPDN�
�]HUH���DOW�JUXED�D\UÕOPÕúODUGÕU��*HOHQHNVHO�\|QWHPOH�o�U�N�
X]DNODúWÕUÕODQ�|UQHNOHUGH��o�U�N�GRNX��KDYD�VR÷XWPDVÕ�DOWÕQGD�
ELU�DQJXOGUXYD�\DUGÕPÕ\OD�RUWD�ER\�\XYDUODN�ELU�NDUERQ�oHOLN�
IUH]� NXOODQÕODUDN� oÕNDUÕOPÕúWÕU�� d�U�N� GRNXQXQ� X]DNODúWÕUO-
PDVÕ�DPDFÕ\OD�NXOODQÕODQ�(U�&U�<6**�OD]HU�0**��WLS�Xo�LOH�
���:������KDYD������VX�����+]�IUHNDQV�PRGXQGD�X\JXODQ-
PÕúWÕU��d�U�N�GRNXQXQ�X]DNODúWÕUÕOPDVÕ�� J|UVHO� YH� GRNXQVDO�

PXD\HQH��ELU�HO�DOHWL� LOH�SUREODPD�\ROX\OD�� LOH�NRQWURO�HGLO��
PLúWLU��%X� o�U�N� GRNX\X� oÕNDUPD� LúOHPL�� W�P� QXPXQHOHUGH�
J|U�Q�úWH�VHUW��o�U�NWHQ�HWNLOHQPLú�ELU�GHQWLQ�\�]H\L�LOH�HOGH�
HGLOHFHN�úHNLOGH�NOLQLN�NRúXOODUD�X\JXQ�úHNOH�KD]ÕUODQPÕúWÕU��
.RQWURO� JUXEX� RODUDN� LVH� o�U�NV�]� PRODU� GLúOHULQ� KDVVDV�
NHVPH� FLKD]Õ� NXOODQÕODUDN� PLQH� WDEDNDVÕ� NHVLOPLú�� VD÷OÕNOÕ�
GHQWLQ�RUWD\D�oÕNDUÕOPÕúWÕU��
7�P�GLú�\�]H\LQH�XQLYHUVDO�DGH]LY�VLVWHP��*��3UHPLR�%RQG��
*&�(XURSH��/HXYHQ��%HOoLND���UHWLFL� ILUPDQÕQ� WDOLPDWODUÕQD�
J|UH�X\JXODQPÕú�YH�����P:�FP��J�F�QGH�/('�ÕúÕN�FLKD]Õ�
�9DOR� 8OWUDGHQW� 3URGXFWV�� 87��$%'�� LOH� ��� VQ� SROLPHUL]H�
HGLOPLúWLU��$GH]LY� LOH� WHGDYL�HGLOHQ�GHQWLQ�\�]H\OHULQH� UH]LQ�
NRPSR]LW� �&KDULVPD� 6PDUW�� .XO]HU�� +DQDX�� $OPDQ\D�� ��
PP¶OLN� WDEDNDODU� KDOLQGH� �� DúDPDGD� X\JXODQPÕú� YH� ��� VQ�
SROLPHUL]H�HGLOPLúWLU��
gUQHNOHUGHQ�VX�VR÷XWPDVÕ�DOWÕQGD�G�ú�N�KÕ]OÕ�KDVVDV�NHVPH�
FLKD]Õ�NXOODQÕODUDN��WEV�WHVWL�LoLQ��[��PP��������PP��ER\XW-
ODUÕQGD� oXEXNODU� HOGH� HGLOPLúWLU�� +HU� DOW� JUXS� LoLQ� �� GLú�
NXOODQÕOPÕúWÕU� YH� oXEXN� ROXúWXUPD� LúOHPL� VRQUDVÕQGD� LVH�
�7%6�WHVWL�LoLQ�KHU�JUXSWDQ����|UQHN�HOGH�HGLOPLúWLU��dXEXN�
HOGH� HWPH� LúOHPL� VÕUDVÕQGD�� o�U�NWHQ� HWNLOHQHQ�YH\D�QRUPDO�
dentin gibi test bölgesinin seçimi, görsel gözlemlerle dikkatli 
ELU� úHNLOGH� JHUoHNOHúWLULOPLúWLU�� �d�U�NWHQ� HWNLOHQPLú� GHQWLQ�
oXEXNODUÕ�� UHQNOHQPLú� GHQWLQ� E|OJHVLQLQ� KHPHQ� �]HULQGHQ�
HOGH�HGLOPLúWLU��d�U�NV�]�GLúOHUGHQ�GH�D\QÕ�\|QWHPOHUOH�HOGH�
HGLOHQ� oXEXNODU� VD÷ODP� GHQWLQLQ� ED÷ODQPD� GD\DQÕPÕQÕQ�
GH÷HUOHQGLULOPHVLQGH� NXOODQÕOPÕúWÕU�� dXEXNODU� �]HULQGHNL�
ED÷ODQPD� E|OJHVLQLQ� ER\XWX� GLMLWDO� ELU� NXPSDVOD� |Oo�OHUHN�
ND\GHGLOPLúWLU�� +D]ÕUODQDQ� oXEXNODU� �7%6� WHVWL� LoLQ� WHVW�
FLKD]ÕQGD� �0LFUR�7HQVLOH�7HVWHU��%LVFR�� ,OOLQRLV��$%'��|]HO�
RODUDN� KD]ÕUODQDQ� XoODUD� VL\DQRDNULODW� \DSÕúWÕUÕFÕ� LOH�
\DSÕúWÕUÕOGÕNWDQ�VRQUD���PP�GN�oHNPH�KÕ]ÕQGD�JHULOLPH�PDUX]�
EÕUDNÕOPÕúWÕU��%D÷ODQWÕQÕQ�NRSWX÷X�QRNWDGD�X\JXODQDQ�JHULOLP�
NXYYHWL� 1HZWRQ� �1�� FLQVLQGHQ� ND\GHGLOGLNWHQ� VRQUD� ELULP�
DODQ�EDúÕQD�G�úHQ�NXYYHW�0HJD�3DVNDO��03D��RODUDN�KHVDS-
ODQÕS� ND\GHGLOPLúWLU�� 0LNUR� JHULOLP� ED÷ODQPD� GD\DQÕPÕ� �ȝ
7%6�� WHVWL� X\JXODQDQ� |UQHNOHULQ� NRSPD� \�]H\OHUL�� NÕUÕOPD�
WLSLQL� EHOLUOHPHN� LoLQ� ELU� VWHUHRPLNURVNRS� �=HLVV�� -HQD��
$OPDQ\D��NXOODQÕODUDN�[���E�\�WPHGH�LQFHOHQPLúWLU��.ÕUÕOPD�
WLSOHUL�� (a)�DGH]LY��DGH]LY�WDEDNDGD�J|U�OHQ�EDúDUÕVÕ]OÕN��(b) 
NRKH]LY�NRPSR]LW�� NRPSR]LW� UH]LQGH� EDúDUÕVÕ]OÕN�� (c) 
NRKH]LY�GHQWLQ�� GHQWLQGH� EDúDUÕVÕ]OÕN�� (d)� NDUPD� �PL[���
DGH]LY� WDEDNDGD� YH� VXEVWUDWODUGD� J|U�OHQ� NDUPD� �PL[��
EDúDUÕVÕ]OÕN�RODUDN� VÕQÕIODQGÕUÕOPÕúWÕU��ȝ7%6� WHVWL� VRQXFXQGD�
HOGH�HGLOHQ�JUXSODUD�DLW�03D�GH÷HUOHUL�WHN�\|QO��$129$�YH�
7XNH\�+6'�SRVW��KRF�WHVWOHUL�NXOODQÕODUDN�LVWDWLVWLNVHO�RODUDN�
DQDOL]� HGLOPLúWLU��$QODP� G�]H\L� W�P� WHVWOHU� LoLQ� P �� �����
RODUDN�EHOLUOHQPLúWLU�

BULGULAR
0LNURJHULOLP� ED÷ODQPD� GD\DQÕPÕ� WHVW� VRQXoODUÕQD� J|UH�
JUXSODUD� DLW� ED÷ODQPD� GH÷HUOHULQLQ� RUWDODPD� YH� VWDQGDUW�
VDSPD� GH÷HUOHUL� 7DEOR� �¶GH� YHULOPLúWLU�� *UXSODU� DUDVÕQGDQ�
XQLYHUVDO� DGH]LYLQ� HQ� \�NVHN� ED÷ODQPD� GD\DQÕP� GH÷HUOHUL�
�������������03D�RODUDN�VD÷ODP�GHQWLQ�JUXEXQGD�HOGH�HGLOP-
LúWLU�YH�o�U�N�X]DNODúWÕUPD�\|QWHPOHULQGHQ�LVWDWLVWLNVHO�RODUDN�
DQODPOÕ�GHUHFHGH�IDUNOÕ�EXOXQPXúWXU��P ���������*HOHQHNVHO�
\|QWHPOH�IUH]�NXOODQÕODUDN�YH�(U�&U�<6**�OD]HU�NXOODQÕODUDN�

X]DNODúWÕUÕOPÕú�GHQWLQH�ED÷ODQPDGD�JUXSODU� DUDVÕQGD� LVWDWLV-
WLNVHO�RODUDN�DQODPOÕ�IDUN�EXOXQDPDPÕúWÕU��P�!��������

Tablo 1. *UXSODUD�DLW�RUWDODPD�YH�VWDQGDUW�VDSPD��WEV�WHVW�VRQXoODUÕ��03D��

.�o�N� KDUIOHU� WHN� \|QO�� $129$� YH� 7XNH\� +6'� WHVW� VRQXoODUÕQD� J|UH�
LVWDWLVWLNVHO�RODUDN�IDUNOÕ�JUXSODUÕ�J|VWHUPHNWHGLU��3���������

%DúDUÕVÕ]OÕN� WLSOHUL� GH÷HUOHQGLULOGL÷LQH� VD÷ODP� GHQWLQH�
ED÷ODQPD� JUXEXQGD� DGH]LY� YH� NRPSR]LWWH� NRKH]LY� EDúDUÕ��
VÕ]OÕN� WLSLQH� UDVWODQÕUNHQ� JHOHQHNVHO� \|QWHPOH� IUH]�
NXOODQÕODUDN� o�U�÷�Q� X]DNODúWÕUÕOGÕ÷Õ� JUXS� GÕúÕQGD� DGH]LY�
EDúDUÕVÕ]OÕN�WLSL�W�P�JUXSODUGD�HQ�\�NVHN�RUDQGD�EXOXQPXú-
WXU�� 6D÷ODP� GHQLWQ� JUXEXQGD� PLNV� YH� GHQWLQGH� NRKH]LY�
EDúDUÕVÕ]OÕN� WLSL� J|]OHQPH]NHQ�� IUH]OH� o�U�N� X]DNODúWÕUÕODQ�
JUXSWD�HQ�\�NVHN�EDúDUÕVÕ]OÕN�RUDQÕ�����LOH�PLNV�EDúDUÕVÕ]OÕN�
ROPXúWXU��ùHNLO����

ùHNLO����*UXSODUD�DLW�EDúDUÕVÕ]OÕN�WLSOHUL�GH÷HUOHUL����

<):<1̪5)
/D]HUOHU� VHOHNWLI�GRNX�DEODV\RQ�|]HOOLNOHUL� LOH� VDGHFH�o�U�N�
GRNXVXQX� X]DNODúWÕUDELOPHNWHGLUOHU�� %X� VLVWHPOHU�
NXOODQÕOGÕ÷ÕQGD�YLEUDV\RQ�ROXúPDPDNWD�YH�ROXúDQ�D÷UÕ�KLVVL�
oR÷XQOXNOD� KDVWDODU� WDUDIÕQGDQ� WROHUH� HGLOHFHN� G�]H\GHGLU��
$EODWLI� OD]HUOHUH�KDYD�VX�VSUH\OHULQLQ�LODYHVL�� ÕVÕ�GROD\ÕVÕ\OD�
ROXúDELOHQ� \DQ� HWNLOHUL� RUWDGDQ� NDOGÕUÕOPÕúWÕU� ������ %XQXQOD�
ELUOLNWH��IUH]OHULQ�NXOODQÕOGÕ÷Õ�JHOHQHNVHO�o�U�N�X]DNODúWÕUPD�
\|QWHPOHULQGH� NDYLWH� \�]H\LQGH� ROXúDQ� VPHDU� WDEDNDVÕQÕQ�
GHQWLQ�YH�DGH]LY�UH]LQ�DUDVÕQGDNL�ED÷ODQPD\Õ�HQJHOOHGL÷L��EX�
QHGHQOH� VPHDU� WDEDNDVÕQÕQ� X]DNODúWÕUÕOPDVÕ� JHUHNWL÷L� NDEXO�
HGLOPHNWHGLU������
*HOHQHNVHO� \|QWHPOHUGH� IRVIRULN� DVLW� VPHDU� WDEDNDVÕQÕ�
NDOGÕUÕU�YH�LQWUDW�E�OHU�YH�SHULW�E�OHU�GHQWLQ�����PP�GHULQ-

<D]ÕFÕR÷OX�3LUSLU�<+��YH�DUN� $NG�'Lú�+HN�'�����������

��

OL÷LQGH�GHPLQHUDOL]H�HGHU��W�E�O�JLULúLQL�JHQLúOHWLU�YH�NROODMHQ�
OLIOHUL�DoÕ÷D�oÕNDUÕU����������'DKD�|QFH�\DSÕODQ�ELU�oDOÕúPDGD��
����� VHOI�HWFKLQJ� VLVWHPL� GH� GDKLO� ROPDN� �]HUH� DVLWOH�
úDUWODQGÕUPD�LOH�KD]ÕUODQDQ�JUXSODUGD��KLEULW�WDEDNDQÕQ�GHQWLQ�
W�E�OOHULQLQ�GXYDUODUÕQD�GR÷UX�ELU�X]DQWÕVÕQÕ�ROXúWXUDQ�W�E�OHU�
GXYDU� KLEULGL]DV\RQX� VHUJLOHGLOHGH÷L� YH� NRQLN� HWLNHWOHUOH�
VRQXoODQGÕ÷Õ�EHOLUOHQPLúWLU��%X�GXUXP��PLNUR�PHNDQLN�UHWDQ-
VL\RQX� DUWWÕUÕU� YH� GHQWLQ� W�E�OOHUL� LoLQ� KHUPHWLN� ELU� VÕ]GÕU��
PD]OÕN�VD÷ODU��E|\OHFH�SXOSD�GHQWLQ�NRPSOHNVLQL�LQILOWUDV\R-
QD�YH�PLNURRUJDQL]PDODUÕQ�VDOGÕUÕODUÕQD�NDUúÕ�NRUXU������
/LWHUDW�U� (U�<$*�� YH� (U�&U�<6**� OD]HUOHUL� LOH� ÕúÕQODQDQ�
\�]H\OHULQ� GHQWLQ� W�E�OOHULQLQ� J|U�Q�U� YH� DoÕN� ROGX÷XQX�
NDOÕQWÕ� LoHUPH\HQ� S�U�]O�� YH� WHPL]� DODQODU� J|VWHUGL÷LQL�
V|\OHPLúWLU�� (UEL\XP� OD]HUOHUOH� KD]ÕUODQDQ� GHQWLQ� \�]H\OHUL�
JHOHQHNVHO� \|QWHPOHUOH� KD]ÕUODQDQODUGDQ� IDUNOÕ� |]HOOLNOHUH�
VDKLSWLU� ������ %LUoRN� oDOÕúPDGD� OD]HU� X\JXODQDQ� NDYLWH�
\�]H\LQGH�SHULW�E�OHU�GHQWLQLQ�LQWHUW�E�OHU�GHQWLQH�J|UH�GDKD�
EHOLUJLQ� J|]OHQGL÷L� UDSRU� HGLOPLúWLU�� øQWHUW�E�OHU� GHQWLQLQ�
\DSÕVÕQGD�SHULW�E�OHU�GHQWLQH�J|UH�GDKD�ID]OD�VX�EXOXQPDN-
WDGÕU�� %XQXQ� GD� LQWHUW�E�OHU� GHQWLQLQ� OD]HUGHQ� GDKD� ID]OD�
HWNLOHQHUHN� X]DNODúWÕUÕOPDVÕQD� QHGHQ� ROGX÷X� LOHUL�
V�U�OP�úW�U��$\UÕFD�� SHULW�E�OHU� GHQWLQGH� W�E�O� D÷Õ]ODUÕQÕQ�
JHQLúOHPHGL÷L�� NUDWHULPVL� oÕNÕQWÕOÕ� ELU� W�E�O� D÷]Õ�
J|U�Q�P�Q�Q� RUWD\D� oÕNWÕ÷Õ� YH� EX� JLULQWL� YH� oÕNÕQWÕODUÕQ�
DGH]\RQ�PDWHU\DOLQLQ�UHWDQVL\RQXQX�DUWWÕUGÕ÷Õ�GD� LGGLD�HGLO��
PLúWLU�������)DNDW��GL÷HU�oDOÕúPDODU����������������UH]LQ�ED]OÕ�
PDWHU\DOOHULQ�GHQWLQH�ED÷ODQPD�J�F��GH÷HUOHULQGH��JHOHQHN-
VHO�RODUDN�IUH]OHU�LOH�KD]ÕUODQDQ�\�]H\OHUOH�NDUúÕODúWÕUÕOGÕ÷ÕQGD�
OD]HU� LOH� KD]ÕUODQDQ� \�]H\OHUGH� ED÷ODQPD� GD\DQÕPÕQGD�
D]DOPD�ROGX÷XQX�J|VWHUPLúWLU��/D]HULQ�NROODMHQ�ILEULO�D÷ODUÕQÕ�
GHQDW�UH�HWPHVL�EX�ROXPVX]�HWNL\L�\DUDWPÕú�RODELOLU�������%X�
oDOÕúPDGD� LVH� HUEL\XP� OD]HU� NXOODQÕODUDN� o�U�N� GHQWLQLQ�
X]DNODúWÕUÕOPDVÕ�LOH�JHOHQHNVHO�RODUDN�IUH]OH�o�U�N�X]DNODúWÕU-
PD� \|QWHPL� NDUúÕODúWÕUÕOPÕú� YH� o�U�N� GHQWLQ� X]DNODúWÕUÕO-
PDVÕQGD� OD]HU� NXOODQPDVÕQÕQ� LPPHGLDWH� ED÷ODQPD�
GD\DQÕPÕQGD�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELU�IDUNOÕOÕN�ROXúWXU-
PDGÕ÷Õ� J|]OHQPLúWLU�� %X� DoÕGDQ� X]XQ� G|QHP� oDOÕúPDODUÕQ�
\DSÕOPDVÕ�JHUHNWL÷L�RUWD\D�NRQPXúWXU��
'HQWLQ� \�]H\LQH� OD]HU� X\JXODPDVÕQGDQ� VRQUD� DVLWOH�
S�U�]OHQGLUPHQLQ�� OD]HUOH� HOGH� HGLOHQ� PLNUR� S�U�]O�O�÷��
D]DOWWÕ÷Õ� YH� ROXúDQ� \HQL� \�]H\H� DGH]LYLQ� SHQHWUH� ROPDVÕQÕQ�
J�o�ROGX÷X��KLEULW�WDEDNDQÕQ�\D�KLo�ROXúPDGÕ÷Õ�\D�GD�\HWHUOL�
NDOLWHGH�ROXúPDGÕ÷Õ�GDKD�|QFHNL� oDOÕúPDODUGD�J|VWHULOPLúWLU�
������������/D]HUOH�ÕúÕQODPD�GHQWLQ��]HULQGH�\DSÕVDO�GH÷LúLN-
OLNOHU�ROXúWXUXU��GHQWLQDO�VXEVWUDWÕQ�JHoLUJHQOL÷LQL�GH÷LúWLULU�YH�
DVLW�GLUHQFLQL�DUWÕUÕU����������'DKD�VRQUDNL�DVLWOH�úDUWODQGÕUPD��
NROODMHQ�OLIOHULQLQ�\HWHUOL�úHNLOGH�DoÕ÷D�oÕNPDVÕQÕ�VD÷OD\DPD]��
EX� QHGHQOH� G�]HQVL]� ELU� KLEULW� WDEDNDQÕQ� ROXúPDVÕQD� � KDWWD�
WDPDPHQ�\RN�ROPDVÕQD�QHGHQ�ROXU�� ER\XW� YH�PLNWDU� RODUDN�
N�o�OW�OP�ú�UH]LQ�WDJOHU��X]DQWÕODU��\DUDWDUDN��W�E�OHU�GHQWLQ�
KLEULGL]DV\RQXQX� GHVWHNOH\HPH]� ��������� %X� VHEHSOH� EX�
oDOÕúPDGD� GD� OD]HU� LOH� o�U�N� X]DNODúWÕUPDGD� HUEL\XP� OD]HU�
NXOODQÕPÕQGDQ�VRQUD�GHQWLQ�\�]H\L�DVLWOH�úDUWODQGÕUÕOPDPÕúWÕU�
d�U�N� WHPL]OHQPHVLQGHQ� VRQUD� HQ� oRN� NDUúÕODúÕODQ� \�]H\�
o�U�NWHQ� HWNLOHQPLú�GHQWLQGLU� ������1RUPDO� GHQWLQH� DGH]LY-
OHUOH�ED÷ODQPDQÕQ�ED÷ODQPD�PXNDYHPHWL�GH÷HUOHUL�o�U�NWHQ�
HWNLOHQPLú�GHQWLQH�RUDQOD�GDKD�\�NVHNWLU���������

%X�oDOÕúPDGD�JHOHQHNVHO�\|QWHP�YH�OD]HU�\|QWHPL�LOH�o�U�N�
GRNX�NDOGÕUÕOGÕNWDQ�VRQUD��QLYHUVDO�WHN�DúDPDOÕ�DGH]LY�VLVWHP�
LPPHGLDWH�ED÷ODQPD�GD\DQÕPÕQ�GH÷HUOHQGLULOPHVL�DPDFÕ\OD�
NXOODQÕOPÕúWÕU��dDOÕúPD� VRQXFXQGD� HOGH� HGLOHQ�PLNURJHULOLP�
ED÷ODQPD� GD\DQÕPÕ� GH÷HUL� VRQXoODUÕ� (U�&U�<6**� OD]HU� YH�
IUH]OH�NRQYDQVL\RQHO�WHGDYL�\|QWHPOHUL�LOH�o�U�N�X]DNODúWÕU-
PD� WHNQLNOHUL� DUDVÕQGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� ELU� IDUN�
J|VWHUPHPLúWLU�� $QFDN�� o�U�N� X]DNODúWÕUPD� \|QWHPLQGHQ�
ED÷ÕPVÕ]� RODUDN� VD÷ODP� GHQWLQH� NÕ\DVOD� KHU� �� o�U�N�
X]DNODúWÕUPD�\|QWHPL� GH� ED÷ODQPD�GD\DQÕPÕ� DoÕVÕQGD� GDKD�
G�ú�N�EXOXQPXúWXU��
%X� oDOÕúPD� LPPHGLDWH� RODUDN� WHN� ELU� DGHYL]� VLVWHP�
NXOODQÕODUDN� YH� UH]LQ� SROLPHUL]DV\RQXQGDQ� ��� VD� VRQUD�
JHUoHNOHúWLULOPLúWLU��dDOÕúPDGD�in vitro�RODUDN�NOLQLN�NRúXOODUÕ�
\DQVÕWPD�DPDFÕ�LOH�NXOODQÕODQ�DGH]LY�\DúODQPD�SURVHG�UOHULQ-
GHQ�KLoELUL�NXOODQÕOPDPÕúWÕU��2\VD�ELUoRN�oDOÕúPD�ÕVÕO�G|QJ��
YH�YH\D�RNO�]DO� \�NOHPHGHQ� VRQUD�ELOH� X]XQ�G|QHP�RODUDN�
GH÷HUOHQGLULOHQ� ED÷ODQPD� GD\DQÕPÕQGD� |QHPOL� G�ú�úOHU�
J|VWHUPHNWHGLU����������0HYFXW�EX�oDOÕúPD�LPPHGLDWH�RODUDN�
OD]HU� ÕúÕQODPDVÕQÕQ� DGH]LYLQ� o�U�NWHQ� HWNLOHQPLú� GHQWLQH�
ED÷ODQPD� HWNLQOL÷LQL� ROXPVX]� HWNLOHPHGL÷LQL� J|VWHUVH� GH�
IDUNOÕ� DGH]LYOHUOH� YH� \DúODQPD� SURVHG�UOHUL� LOH� oDOÕúPD�
GHVWHNOHQPHOLGLU�
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/ʈ:ʈ̪
6RQ� \ÕOODUGD� o�U�N� X]DNODúWÕUPD� YH� NDYLWH� SUHSDUDV\RQXQD�
\DNODúÕP� HSH\� GH÷LúPLúWLU�� d�U�N� GRNXQXQ� QH� NDGDUÕQÕQ�
oÕNDUÕODFD÷ÕQD� LOLúNLQ� GH÷LúLNOLNOHU�� HWNLOL� DGH]LY� VLVWHPOHULQ�
JHOLúWLULOPHVL� YH� PLQLPDO� NDYLWH� WDVDUÕPODUÕ� GLúLQ� P�PN�Q�
ROGX÷XQFD� NRUXQPDVÕQÕ� DPDoODPDNWDGÕU�� d�U�N� WHPL]OH-
QLUNHQ�VDGHFH�EDNWHUL� LOH�NRQWDPLQH�ROPXú�HQIHNWH�GHQWLQLQ�
WDPDPHQ� X]DNODúWÕUÕOPDVÕ�� UHPLQHUDOL]H� RODELOHQ� HWNLOHQPLú�
GHQWLQ�EÕUDNÕOPDVÕ�|QHULOPHNWHGLU������
d�U�N� GHQWLQL� oÕNDUPDN� LoLQ� G|QHU� DOHWOHU� LOH� IUH]OHULQ�
NXOODQÕOGÕ÷Õ�JHOHQHNVHO�WHNQLNOHUH�DOWHUQDWLI�\|QWHPOHUGHQ�ELUL��
VHUW� GRNX� OD]HUOHULQLQ� NXOODQÕOPDVÕGÕU� ����� +DVWD� WDUDIÕQGDQ�
\�NVHN�WROHUH�HGLOHELOLUOL÷L��DQHVWH]L�LKWL\DFÕQÕ�RUWDGDQ�NDOGÕU-
PDVÕ��YLEUDV\RQ�YH�VHV�ROPDPDVÕ��VPHDU�WDEDNDVÕ�ROXúWXUPD-
PDVÕ�� DúÕUÕ� ÕVÕ� DUWÕúÕ� \DUDWPDPDVÕ� o�U�N�X]DNODúWÕUPD� LúOHP-
OHULQGH� OD]HU� NXOODQÕPÕQÕQ� DYDQWDMODUÕ� DUDVÕQGD� VD\ÕODELOLU��

%XQXQ� \DQÕQGD� NXOODQÕPÕQÕQ� GDKD� ]RU� YH�PDOL\HWOL� ROPDVÕ��
o�U�N�WHPL]OHPH�V�UHVLQLQ�X]XQ�ROPDVÕ�YH�WHNQLN�KDVVDVL\HW�
JHUHNWLUPHVL�GH]DYDQWDMODUÕQGDQGÕU������
6RQ� ]DPDQODUGD� NOLQLNOHUGH� \D\JÕQ� RODUDN� NDYLWH� SUHSD��
UDV\RQXQGD�HWNLOL�ROGX÷X�V|\OHQHQ�SXOSD�YH�GL÷HU�GRNXODUGD�
PLQLPDO�KDVDU�\DSDQ�(UEL\XP�.URPX\XP��øWUL\XP��6NDQGL-
\XP�� *DO\XP�� *UDQDW� �(U�&U�<6**�� OD]HU� NXOODQÕOPD\D�
EDúODQPÕúWÕU� ������� +DYD�VX� VSUH\L� LOH� ELUOLNWH� (U�&U�<6**�
OD]HU� X\JXODPDVÕ� � NDYLWH� SUHSDUDV\RQX� VÕUDVÕQGD� oRN� D]� ÕVÕ�
DUWÕúÕQD� QHGHQ� ROXU�� dHúLWOL� in vitro� GHQH\OHU� YH� KD\YDQ�
oDOÕúPDODUÕQGD�� (U�&U�<6**� OD]HU� VLVWHPLQLQ� SXOSD\D� ]DUDU�
YHUHFHN�|Oo�GH�ÕVÕ�DUWÕúÕQD�QHGHQ�ROPDGÕ÷Õ�EHOLUOHQPLúWLU��������
(U�&U�<6**� OD]HU� LOH� KD]ÕUODQPÕú� GLú� \�]H\OHUL� WDUDPDOÕ�
HOHNWURQ� PLNURVNREX� �6(0�� LOH� LQFHOHQGL÷LQGH� VPHDU�
WDEDNDVÕQÕQ�HWNLOL�ELU�úHNLOGH�X]DNODúWÕUÕOGÕ÷Õ��PLQH�SUL]PDODUÕ�
YH� GHQWLQDO� W�E�O� \DSÕVÕQÕQ� NRUXQGX÷X� J|]OHQPLúWLU� �����
(U�&U�<6**�OD]HULQ�GHQWLQ�GRNXVXQXQ�\DSÕVÕ��]HULQH�HWNLVLQL�
LQFHOH\HQ� ELU� oDOÕúPDGD�� GHQWLQ� GRNXVXQGD� ÕVÕ� QHGHQL\OH�
PLQLPDO�KDVDU�ROXúWX÷X�EHOLUOHQPLúWLU�������
'DKD�|QFH�\DSÕOPÕú�ED]Õ�oDOÕúPDODU�OD]HU�X\JXODQPÕú�GHQWLQ�
GRNXVXQXQ��X\JXODQPDPÕú�GHQWLQH�J|UH�GDKD�G�ú�N�ED÷ODQ-
PD� NXYYHWOHUL� YHUGL÷LQL� J|VWHUPLúWLU�� 'HQWLQLQ� ÕúÕQODQPDVÕ�
S�U�]O��YH�VPHDU� WDEDNDVÕQGDQ�DUÕQPÕú�ELU�\�]H\�ROXúWXUXU��
'HQWLQ� \�]H\LQGH� DoÕOPÕú� GHQWLQ� W�E�OOHUL�� ILVV�UOHU��
SHULW�E�OHU�GHQWLQGH�oDWODNODU�JLEL�oHúLWOL�PRUIRORMLN�GH÷LúLN-
OLNOHU� L]OHQHELOLU� ��������� /D]HULQ� WHUPRPHNDQLN� HWNLOHUL�
GHQWLQ�\�]H\LQH�NDGDU�X]DQDQ��RUJDQLN�LoHUL÷L�GHQDW�UH�HGHU�
YH� KLGURNVLDSDWLWLQ� o|]�Q�UO�÷�Q�� D]DOWÕU��7�P� EX� GH÷LúLN-
OLNOHU� ED÷OD\ÕFÕ� DMDQODUÕQ� GHQWLQH� SHQHWUDV\RQXQX� WHKOLNH\H�
DWDELOLU����������
%X�oDOÕúPDQÕQ�DPDFÕ��(U�&U�<6**� OD]HU� LOH� o�U�N� WHPL]OH-
PHQLQ��XQLYHUVDO�ELU�DGH]LYLQ�GHQWLQH�PLNURJHULOLP�ED÷ODQPD�
GD\DQÕPÕ��ȝ7%6���]HULQGHNL�HWNLVLQL�LQFHOHPHNWLU�

GEREÇ ve YÖNTEMLER
%X� oDOÕúPDGD� �� WDQH� RNOX]DO� o�U�NO�� YH� �� WDQH� o�U�NV�]�
ROPDN��]HUH�VRQ���D\GD�oHNLOPLú�WRSODP���DGHW�oHNLOPLú�LQVDQ�
E�\�N� D]Õ� GLúL� NXOODQÕOPÕúWÕU�� +HU� GLú� \XPXúDN� GRNX�
DUWÕNODUÕQGDQ�WHPL]OHQGLNWHQ�VRQUD����&¶GH�����¶OLN�NORUDPLQ�
7� VRO�V\RQX� LoHULVLQGH� VDNODQPÕúWÕU��7�P� GLúOHU� VLOLNRQ� ELU�
NDOÕS� NXOODQÕODUDN� DNULOLN� UH]LQ� LoLQH� NRURQDO� NÕVÕP� DoÕNWD�
NDODFDN�úHNLOGH�J|P�OP�úW�U��'DKD�VRQUD�W�P�RNOX]DO�PLQH�
\�]H\OHUL� YH� HQIHNWH� o�U�N� GHQWLQLQ� NDYLWDV\RQ� WDEDQÕQD�
NDGDU� RODQ� NÕVPÕ� VX� VR÷XWPDVÕ� DOWÕQGD� G�ú�N� KÕ]OÕ� HOPDV�
GLVNOH� KDVVDV� NHVPH� FLKD]Õ� �,VRPHW� /RZ�6SHHG�� %XHKOHU��
'�VVHOGRUI��$OPDQ\D��NXOODQÕODUDN�GHQWLQ�VHYL\HVLQGH�\DWD\�
RODUDN�NHVLOPLúWLU�
d�U�NO�� GLúOHU� o�U�N� X]DNODúWÕUPD� WHNQLNOHULQH� J|UH�� (1) 
JHOHQHNVHO�G|QHU�HO�DOHWL�YH�IUH]OH�o�U�N�X]DNODúWÕUÕOPDVÕ��(2) 
(U�&U�<6**�OD]HU��:DWHUODVH�0'��%LRODVH�7HFKQRORJ\�,QF��
,UYLQH��&$��$%'��NXOODQÕODUDN�o�U�N�X]DNODúWÕUÕOPDVÕ�ROPDN�
�]HUH���DOW�JUXED�D\UÕOPÕúODUGÕU��*HOHQHNVHO�\|QWHPOH�o�U�N�
X]DNODúWÕUÕODQ�|UQHNOHUGH��o�U�N�GRNX��KDYD�VR÷XWPDVÕ�DOWÕQGD�
ELU�DQJXOGUXYD�\DUGÕPÕ\OD�RUWD�ER\�\XYDUODN�ELU�NDUERQ�oHOLN�
IUH]� NXOODQÕODUDN� oÕNDUÕOPÕúWÕU�� d�U�N� GRNXQXQ� X]DNODúWÕUO-
PDVÕ�DPDFÕ\OD�NXOODQÕODQ�(U�&U�<6**�OD]HU�0**��WLS�Xo�LOH�
���:������KDYD������VX�����+]�IUHNDQV�PRGXQGD�X\JXODQ-
PÕúWÕU��d�U�N�GRNXQXQ�X]DNODúWÕUÕOPDVÕ�� J|UVHO� YH� GRNXQVDO�

PXD\HQH��ELU�HO�DOHWL� LOH�SUREODPD�\ROX\OD�� LOH�NRQWURO�HGLO��
PLúWLU��%X� o�U�N� GRNX\X� oÕNDUPD� LúOHPL�� W�P� QXPXQHOHUGH�
J|U�Q�úWH�VHUW��o�U�NWHQ�HWNLOHQPLú�ELU�GHQWLQ�\�]H\L�LOH�HOGH�
HGLOHFHN�úHNLOGH�NOLQLN�NRúXOODUD�X\JXQ�úHNOH�KD]ÕUODQPÕúWÕU��
.RQWURO� JUXEX� RODUDN� LVH� o�U�NV�]� PRODU� GLúOHULQ� KDVVDV�
NHVPH� FLKD]Õ� NXOODQÕODUDN� PLQH� WDEDNDVÕ� NHVLOPLú�� VD÷OÕNOÕ�
GHQWLQ�RUWD\D�oÕNDUÕOPÕúWÕU��
7�P�GLú�\�]H\LQH�XQLYHUVDO�DGH]LY�VLVWHP��*��3UHPLR�%RQG��
*&�(XURSH��/HXYHQ��%HOoLND���UHWLFL� ILUPDQÕQ� WDOLPDWODUÕQD�
J|UH�X\JXODQPÕú�YH�����P:�FP��J�F�QGH�/('�ÕúÕN�FLKD]Õ�
�9DOR� 8OWUDGHQW� 3URGXFWV�� 87��$%'�� LOH� ��� VQ� SROLPHUL]H�
HGLOPLúWLU��$GH]LY� LOH� WHGDYL�HGLOHQ�GHQWLQ�\�]H\OHULQH� UH]LQ�
NRPSR]LW� �&KDULVPD� 6PDUW�� .XO]HU�� +DQDX�� $OPDQ\D�� ��
PP¶OLN� WDEDNDODU� KDOLQGH� �� DúDPDGD� X\JXODQPÕú� YH� ��� VQ�
SROLPHUL]H�HGLOPLúWLU��
gUQHNOHUGHQ�VX�VR÷XWPDVÕ�DOWÕQGD�G�ú�N�KÕ]OÕ�KDVVDV�NHVPH�
FLKD]Õ�NXOODQÕODUDN��WEV�WHVWL�LoLQ��[��PP��������PP��ER\XW-
ODUÕQGD� oXEXNODU� HOGH� HGLOPLúWLU�� +HU� DOW� JUXS� LoLQ� �� GLú�
NXOODQÕOPÕúWÕU� YH� oXEXN� ROXúWXUPD� LúOHPL� VRQUDVÕQGD� LVH�
�7%6�WHVWL�LoLQ�KHU�JUXSWDQ����|UQHN�HOGH�HGLOPLúWLU��dXEXN�
HOGH� HWPH� LúOHPL� VÕUDVÕQGD�� o�U�NWHQ� HWNLOHQHQ�YH\D�QRUPDO�
dentin gibi test bölgesinin seçimi, görsel gözlemlerle dikkatli 
ELU� úHNLOGH� JHUoHNOHúWLULOPLúWLU�� �d�U�NWHQ� HWNLOHQPLú� GHQWLQ�
oXEXNODUÕ�� UHQNOHQPLú� GHQWLQ� E|OJHVLQLQ� KHPHQ� �]HULQGHQ�
HOGH�HGLOPLúWLU��d�U�NV�]�GLúOHUGHQ�GH�D\QÕ�\|QWHPOHUOH�HOGH�
HGLOHQ� oXEXNODU� VD÷ODP� GHQWLQLQ� ED÷ODQPD� GD\DQÕPÕQÕQ�
GH÷HUOHQGLULOPHVLQGH� NXOODQÕOPÕúWÕU�� dXEXNODU� �]HULQGHNL�
ED÷ODQPD� E|OJHVLQLQ� ER\XWX� GLMLWDO� ELU� NXPSDVOD� |Oo�OHUHN�
ND\GHGLOPLúWLU�� +D]ÕUODQDQ� oXEXNODU� �7%6� WHVWL� LoLQ� WHVW�
FLKD]ÕQGD� �0LFUR�7HQVLOH�7HVWHU��%LVFR�� ,OOLQRLV��$%'��|]HO�
RODUDN� KD]ÕUODQDQ� XoODUD� VL\DQRDNULODW� \DSÕúWÕUÕFÕ� LOH�
\DSÕúWÕUÕOGÕNWDQ�VRQUD���PP�GN�oHNPH�KÕ]ÕQGD�JHULOLPH�PDUX]�
EÕUDNÕOPÕúWÕU��%D÷ODQWÕQÕQ�NRSWX÷X�QRNWDGD�X\JXODQDQ�JHULOLP�
NXYYHWL� 1HZWRQ� �1�� FLQVLQGHQ� ND\GHGLOGLNWHQ� VRQUD� ELULP�
DODQ�EDúÕQD�G�úHQ�NXYYHW�0HJD�3DVNDO��03D��RODUDN�KHVDS-
ODQÕS� ND\GHGLOPLúWLU�� 0LNUR� JHULOLP� ED÷ODQPD� GD\DQÕPÕ� �ȝ
7%6�� WHVWL� X\JXODQDQ� |UQHNOHULQ� NRSPD� \�]H\OHUL�� NÕUÕOPD�
WLSLQL� EHOLUOHPHN� LoLQ� ELU� VWHUHRPLNURVNRS� �=HLVV�� -HQD��
$OPDQ\D��NXOODQÕODUDN�[���E�\�WPHGH�LQFHOHQPLúWLU��.ÕUÕOPD�
WLSOHUL�� (a)�DGH]LY��DGH]LY�WDEDNDGD�J|U�OHQ�EDúDUÕVÕ]OÕN��(b) 
NRKH]LY�NRPSR]LW�� NRPSR]LW� UH]LQGH� EDúDUÕVÕ]OÕN�� (c) 
NRKH]LY�GHQWLQ�� GHQWLQGH� EDúDUÕVÕ]OÕN�� (d)� NDUPD� �PL[���
DGH]LY� WDEDNDGD� YH� VXEVWUDWODUGD� J|U�OHQ� NDUPD� �PL[��
EDúDUÕVÕ]OÕN�RODUDN� VÕQÕIODQGÕUÕOPÕúWÕU��ȝ7%6� WHVWL� VRQXFXQGD�
HOGH�HGLOHQ�JUXSODUD�DLW�03D�GH÷HUOHUL�WHN�\|QO��$129$�YH�
7XNH\�+6'�SRVW��KRF�WHVWOHUL�NXOODQÕODUDN�LVWDWLVWLNVHO�RODUDN�
DQDOL]� HGLOPLúWLU��$QODP� G�]H\L� W�P� WHVWOHU� LoLQ� P �� �����
RODUDN�EHOLUOHQPLúWLU�

BULGULAR
0LNURJHULOLP� ED÷ODQPD� GD\DQÕPÕ� WHVW� VRQXoODUÕQD� J|UH�
JUXSODUD� DLW� ED÷ODQPD� GH÷HUOHULQLQ� RUWDODPD� YH� VWDQGDUW�
VDSPD� GH÷HUOHUL� 7DEOR� �¶GH� YHULOPLúWLU�� *UXSODU� DUDVÕQGDQ�
XQLYHUVDO� DGH]LYLQ� HQ� \�NVHN� ED÷ODQPD� GD\DQÕP� GH÷HUOHUL�
�������������03D�RODUDN�VD÷ODP�GHQWLQ�JUXEXQGD�HOGH�HGLOP-
LúWLU�YH�o�U�N�X]DNODúWÕUPD�\|QWHPOHULQGHQ�LVWDWLVWLNVHO�RODUDN�
DQODPOÕ�GHUHFHGH�IDUNOÕ�EXOXQPXúWXU��P ���������*HOHQHNVHO�
\|QWHPOH�IUH]�NXOODQÕODUDN�YH�(U�&U�<6**�OD]HU�NXOODQÕODUDN�

X]DNODúWÕUÕOPÕú�GHQWLQH�ED÷ODQPDGD�JUXSODU� DUDVÕQGD� LVWDWLV-
WLNVHO�RODUDN�DQODPOÕ�IDUN�EXOXQDPDPÕúWÕU��P�!��������

Tablo 1. *UXSODUD�DLW�RUWDODPD�YH�VWDQGDUW�VDSPD��WEV�WHVW�VRQXoODUÕ��03D��

.�o�N� KDUIOHU� WHN� \|QO�� $129$� YH� 7XNH\� +6'� WHVW� VRQXoODUÕQD� J|UH�
LVWDWLVWLNVHO�RODUDN�IDUNOÕ�JUXSODUÕ�J|VWHUPHNWHGLU��3���������

%DúDUÕVÕ]OÕN� WLSOHUL� GH÷HUOHQGLULOGL÷LQH� VD÷ODP� GHQWLQH�
ED÷ODQPD� JUXEXQGD� DGH]LY� YH� NRPSR]LWWH� NRKH]LY� EDúDUÕ��
VÕ]OÕN� WLSLQH� UDVWODQÕUNHQ� JHOHQHNVHO� \|QWHPOH� IUH]�
NXOODQÕODUDN� o�U�÷�Q� X]DNODúWÕUÕOGÕ÷Õ� JUXS� GÕúÕQGD� DGH]LY�
EDúDUÕVÕ]OÕN�WLSL�W�P�JUXSODUGD�HQ�\�NVHN�RUDQGD�EXOXQPXú-
WXU�� 6D÷ODP� GHQLWQ� JUXEXQGD� PLNV� YH� GHQWLQGH� NRKH]LY�
EDúDUÕVÕ]OÕN� WLSL� J|]OHQPH]NHQ�� IUH]OH� o�U�N� X]DNODúWÕUÕODQ�
JUXSWD�HQ�\�NVHN�EDúDUÕVÕ]OÕN�RUDQÕ�����LOH�PLNV�EDúDUÕVÕ]OÕN�
ROPXúWXU��ùHNLO����

ùHNLO����*UXSODUD�DLW�EDúDUÕVÕ]OÕN�WLSOHUL�GH÷HUOHUL����

<):<1̪5)
/D]HUOHU� VHOHNWLI�GRNX�DEODV\RQ�|]HOOLNOHUL� LOH� VDGHFH�o�U�N�
GRNXVXQX� X]DNODúWÕUDELOPHNWHGLUOHU�� %X� VLVWHPOHU�
NXOODQÕOGÕ÷ÕQGD�YLEUDV\RQ�ROXúPDPDNWD�YH�ROXúDQ�D÷UÕ�KLVVL�
oR÷XQOXNOD� KDVWDODU� WDUDIÕQGDQ� WROHUH� HGLOHFHN� G�]H\GHGLU��
$EODWLI� OD]HUOHUH�KDYD�VX�VSUH\OHULQLQ�LODYHVL�� ÕVÕ�GROD\ÕVÕ\OD�
ROXúDELOHQ� \DQ� HWNLOHUL� RUWDGDQ� NDOGÕUÕOPÕúWÕU� ������ %XQXQOD�
ELUOLNWH��IUH]OHULQ�NXOODQÕOGÕ÷Õ�JHOHQHNVHO�o�U�N�X]DNODúWÕUPD�
\|QWHPOHULQGH� NDYLWH� \�]H\LQGH� ROXúDQ� VPHDU� WDEDNDVÕQÕQ�
GHQWLQ�YH�DGH]LY�UH]LQ�DUDVÕQGDNL�ED÷ODQPD\Õ�HQJHOOHGL÷L��EX�
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úDUWODQGÕUPD�LOH�KD]ÕUODQDQ�JUXSODUGD��KLEULW�WDEDNDQÕQ�GHQWLQ�
W�E�OOHULQLQ�GXYDUODUÕQD�GR÷UX�ELU�X]DQWÕVÕQÕ�ROXúWXUDQ�W�E�OHU�
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PD]OÕN�VD÷ODU��E|\OHFH�SXOSD�GHQWLQ�NRPSOHNVLQL�LQILOWUDV\R-
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V|\OHPLúWLU�� (UEL\XP� OD]HUOHUOH� KD]ÕUODQDQ� GHQWLQ� \�]H\OHUL�
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\DSÕVÕQGD�SHULW�E�OHU�GHQWLQH�J|UH�GDKD�ID]OD�VX�EXOXQPDN-
WDGÕU�� %XQXQ� GD� LQWHUW�E�OHU� GHQWLQLQ� OD]HUGHQ� GDKD� ID]OD�
HWNLOHQHUHN� X]DNODúWÕUÕOPDVÕQD� QHGHQ� ROGX÷X� LOHUL�
V�U�OP�úW�U��$\UÕFD�� SHULW�E�OHU� GHQWLQGH� W�E�O� D÷Õ]ODUÕQÕQ�
JHQLúOHPHGL÷L�� NUDWHULPVL� oÕNÕQWÕOÕ� ELU� W�E�O� D÷]Õ�
J|U�Q�P�Q�Q� RUWD\D� oÕNWÕ÷Õ� YH� EX� JLULQWL� YH� oÕNÕQWÕODUÕQ�
DGH]\RQ�PDWHU\DOLQLQ�UHWDQVL\RQXQX�DUWWÕUGÕ÷Õ�GD� LGGLD�HGLO��
PLúWLU�������)DNDW��GL÷HU�oDOÕúPDODU����������������UH]LQ�ED]OÕ�
PDWHU\DOOHULQ�GHQWLQH�ED÷ODQPD�J�F��GH÷HUOHULQGH��JHOHQHN-
VHO�RODUDN�IUH]OHU�LOH�KD]ÕUODQDQ�\�]H\OHUOH�NDUúÕODúWÕUÕOGÕ÷ÕQGD�
OD]HU� LOH� KD]ÕUODQDQ� \�]H\OHUGH� ED÷ODQPD� GD\DQÕPÕQGD�
D]DOPD�ROGX÷XQX�J|VWHUPLúWLU��/D]HULQ�NROODMHQ�ILEULO�D÷ODUÕQÕ�
GHQDW�UH�HWPHVL�EX�ROXPVX]�HWNL\L�\DUDWPÕú�RODELOLU�������%X�
oDOÕúPDGD� LVH� HUEL\XP� OD]HU� NXOODQÕODUDN� o�U�N� GHQWLQLQ�
X]DNODúWÕUÕOPDVÕ�LOH�JHOHQHNVHO�RODUDN�IUH]OH�o�U�N�X]DNODúWÕU-
PD� \|QWHPL� NDUúÕODúWÕUÕOPÕú� YH� o�U�N� GHQWLQ� X]DNODúWÕUÕO-
PDVÕQGD� OD]HU� NXOODQPDVÕQÕQ� LPPHGLDWH� ED÷ODQPD�
GD\DQÕPÕQGD�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELU�IDUNOÕOÕN�ROXúWXU-
PDGÕ÷Õ� J|]OHQPLúWLU�� %X� DoÕGDQ� X]XQ� G|QHP� oDOÕúPDODUÕQ�
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'HQWLQ� \�]H\LQH� OD]HU� X\JXODPDVÕQGDQ� VRQUD� DVLWOH�
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X]DNODúWÕUPD�\|QWHPL� GH� ED÷ODQPD�GD\DQÕPÕ� DoÕVÕQGD� GDKD�
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GHQWLQ��6WLFNV� IURP�FDULHV�IUHH�H[WUDFWHG� WHHWK�ZHUH�XVHG� WR�
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JHOLúWLULOPHVL� YH� PLQLPDO� NDYLWH� WDVDUÕPODUÕ� GLúLQ� P�PN�Q�
ROGX÷XQFD� NRUXQPDVÕQÕ� DPDoODPDNWDGÕU�� d�U�N� WHPL]OH-
QLUNHQ�VDGHFH�EDNWHUL� LOH�NRQWDPLQH�ROPXú�HQIHNWH�GHQWLQLQ�
WDPDPHQ� X]DNODúWÕUÕOPDVÕ�� UHPLQHUDOL]H� RODELOHQ� HWNLOHQPLú�
GHQWLQ�EÕUDNÕOPDVÕ�|QHULOPHNWHGLU������
d�U�N� GHQWLQL� oÕNDUPDN� LoLQ� G|QHU� DOHWOHU� LOH� IUH]OHULQ�
NXOODQÕOGÕ÷Õ�JHOHQHNVHO�WHNQLNOHUH�DOWHUQDWLI�\|QWHPOHUGHQ�ELUL��
VHUW� GRNX� OD]HUOHULQLQ� NXOODQÕOPDVÕGÕU� ����� +DVWD� WDUDIÕQGDQ�
\�NVHN�WROHUH�HGLOHELOLUOL÷L��DQHVWH]L�LKWL\DFÕQÕ�RUWDGDQ�NDOGÕU-
PDVÕ��YLEUDV\RQ�YH�VHV�ROPDPDVÕ��VPHDU�WDEDNDVÕ�ROXúWXUPD-
PDVÕ�� DúÕUÕ� ÕVÕ� DUWÕúÕ� \DUDWPDPDVÕ� o�U�N�X]DNODúWÕUPD� LúOHP-
OHULQGH� OD]HU� NXOODQÕPÕQÕQ� DYDQWDMODUÕ� DUDVÕQGD� VD\ÕODELOLU��

%XQXQ� \DQÕQGD� NXOODQÕPÕQÕQ� GDKD� ]RU� YH�PDOL\HWOL� ROPDVÕ��
o�U�N�WHPL]OHPH�V�UHVLQLQ�X]XQ�ROPDVÕ�YH�WHNQLN�KDVVDVL\HW�
JHUHNWLUPHVL�GH]DYDQWDMODUÕQGDQGÕU������
6RQ� ]DPDQODUGD� NOLQLNOHUGH� \D\JÕQ� RODUDN� NDYLWH� SUHSD��
UDV\RQXQGD�HWNLOL�ROGX÷X�V|\OHQHQ�SXOSD�YH�GL÷HU�GRNXODUGD�
PLQLPDO�KDVDU�\DSDQ�(UEL\XP�.URPX\XP��øWUL\XP��6NDQGL-
\XP�� *DO\XP�� *UDQDW� �(U�&U�<6**�� OD]HU� NXOODQÕOPD\D�
EDúODQPÕúWÕU� ������� +DYD�VX� VSUH\L� LOH� ELUOLNWH� (U�&U�<6**�
OD]HU� X\JXODPDVÕ� � NDYLWH� SUHSDUDV\RQX� VÕUDVÕQGD� oRN� D]� ÕVÕ�
DUWÕúÕQD� QHGHQ� ROXU�� dHúLWOL� in vitro� GHQH\OHU� YH� KD\YDQ�
oDOÕúPDODUÕQGD�� (U�&U�<6**� OD]HU� VLVWHPLQLQ� SXOSD\D� ]DUDU�
YHUHFHN�|Oo�GH�ÕVÕ�DUWÕúÕQD�QHGHQ�ROPDGÕ÷Õ�EHOLUOHQPLúWLU��������
(U�&U�<6**� OD]HU� LOH� KD]ÕUODQPÕú� GLú� \�]H\OHUL� WDUDPDOÕ�
HOHNWURQ� PLNURVNREX� �6(0�� LOH� LQFHOHQGL÷LQGH� VPHDU�
WDEDNDVÕQÕQ�HWNLOL�ELU�úHNLOGH�X]DNODúWÕUÕOGÕ÷Õ��PLQH�SUL]PDODUÕ�
YH� GHQWLQDO� W�E�O� \DSÕVÕQÕQ� NRUXQGX÷X� J|]OHQPLúWLU� �����
(U�&U�<6**�OD]HULQ�GHQWLQ�GRNXVXQXQ�\DSÕVÕ��]HULQH�HWNLVLQL�
LQFHOH\HQ� ELU� oDOÕúPDGD�� GHQWLQ� GRNXVXQGD� ÕVÕ� QHGHQL\OH�
PLQLPDO�KDVDU�ROXúWX÷X�EHOLUOHQPLúWLU�������
'DKD�|QFH�\DSÕOPÕú�ED]Õ�oDOÕúPDODU�OD]HU�X\JXODQPÕú�GHQWLQ�
GRNXVXQXQ��X\JXODQPDPÕú�GHQWLQH�J|UH�GDKD�G�ú�N�ED÷ODQ-
PD� NXYYHWOHUL� YHUGL÷LQL� J|VWHUPLúWLU�� 'HQWLQLQ� ÕúÕQODQPDVÕ�
S�U�]O��YH�VPHDU� WDEDNDVÕQGDQ�DUÕQPÕú�ELU�\�]H\�ROXúWXUXU��
'HQWLQ� \�]H\LQGH� DoÕOPÕú� GHQWLQ� W�E�OOHUL�� ILVV�UOHU��
SHULW�E�OHU�GHQWLQGH�oDWODNODU�JLEL�oHúLWOL�PRUIRORMLN�GH÷LúLN-
OLNOHU� L]OHQHELOLU� ��������� /D]HULQ� WHUPRPHNDQLN� HWNLOHUL�
GHQWLQ�\�]H\LQH�NDGDU�X]DQDQ��RUJDQLN�LoHUL÷L�GHQDW�UH�HGHU�
YH� KLGURNVLDSDWLWLQ� o|]�Q�UO�÷�Q�� D]DOWÕU��7�P� EX� GH÷LúLN-
OLNOHU� ED÷OD\ÕFÕ� DMDQODUÕQ� GHQWLQH� SHQHWUDV\RQXQX� WHKOLNH\H�
DWDELOLU����������
%X�oDOÕúPDQÕQ�DPDFÕ��(U�&U�<6**� OD]HU� LOH� o�U�N� WHPL]OH-
PHQLQ��XQLYHUVDO�ELU�DGH]LYLQ�GHQWLQH�PLNURJHULOLP�ED÷ODQPD�
GD\DQÕPÕ��ȝ7%6���]HULQGHNL�HWNLVLQL�LQFHOHPHNWLU�

GEREÇ ve YÖNTEMLER
%X� oDOÕúPDGD� �� WDQH� RNOX]DO� o�U�NO�� YH� �� WDQH� o�U�NV�]�
ROPDN��]HUH�VRQ���D\GD�oHNLOPLú�WRSODP���DGHW�oHNLOPLú�LQVDQ�
E�\�N� D]Õ� GLúL� NXOODQÕOPÕúWÕU�� +HU� GLú� \XPXúDN� GRNX�
DUWÕNODUÕQGDQ�WHPL]OHQGLNWHQ�VRQUD����&¶GH�����¶OLN�NORUDPLQ�
7� VRO�V\RQX� LoHULVLQGH� VDNODQPÕúWÕU��7�P� GLúOHU� VLOLNRQ� ELU�
NDOÕS� NXOODQÕODUDN� DNULOLN� UH]LQ� LoLQH� NRURQDO� NÕVÕP� DoÕNWD�
NDODFDN�úHNLOGH�J|P�OP�úW�U��'DKD�VRQUD�W�P�RNOX]DO�PLQH�
\�]H\OHUL� YH� HQIHNWH� o�U�N� GHQWLQLQ� NDYLWDV\RQ� WDEDQÕQD�
NDGDU� RODQ� NÕVPÕ� VX� VR÷XWPDVÕ� DOWÕQGD� G�ú�N� KÕ]OÕ� HOPDV�
GLVNOH� KDVVDV� NHVPH� FLKD]Õ� �,VRPHW� /RZ�6SHHG�� %XHKOHU��
'�VVHOGRUI��$OPDQ\D��NXOODQÕODUDN�GHQWLQ�VHYL\HVLQGH�\DWD\�
RODUDN�NHVLOPLúWLU�
d�U�NO�� GLúOHU� o�U�N� X]DNODúWÕUPD� WHNQLNOHULQH� J|UH�� (1) 
JHOHQHNVHO�G|QHU�HO�DOHWL�YH�IUH]OH�o�U�N�X]DNODúWÕUÕOPDVÕ��(2) 
(U�&U�<6**�OD]HU��:DWHUODVH�0'��%LRODVH�7HFKQRORJ\�,QF��
,UYLQH��&$��$%'��NXOODQÕODUDN�o�U�N�X]DNODúWÕUÕOPDVÕ�ROPDN�
�]HUH���DOW�JUXED�D\UÕOPÕúODUGÕU��*HOHQHNVHO�\|QWHPOH�o�U�N�
X]DNODúWÕUÕODQ�|UQHNOHUGH��o�U�N�GRNX��KDYD�VR÷XWPDVÕ�DOWÕQGD�
ELU�DQJXOGUXYD�\DUGÕPÕ\OD�RUWD�ER\�\XYDUODN�ELU�NDUERQ�oHOLN�
IUH]� NXOODQÕODUDN� oÕNDUÕOPÕúWÕU�� d�U�N� GRNXQXQ� X]DNODúWÕUO-
PDVÕ�DPDFÕ\OD�NXOODQÕODQ�(U�&U�<6**�OD]HU�0**��WLS�Xo�LOH�
���:������KDYD������VX�����+]�IUHNDQV�PRGXQGD�X\JXODQ-
PÕúWÕU��d�U�N�GRNXQXQ�X]DNODúWÕUÕOPDVÕ�� J|UVHO� YH� GRNXQVDO�

PXD\HQH��ELU�HO�DOHWL� LOH�SUREODPD�\ROX\OD�� LOH�NRQWURO�HGLO��
PLúWLU��%X� o�U�N� GRNX\X� oÕNDUPD� LúOHPL�� W�P� QXPXQHOHUGH�
J|U�Q�úWH�VHUW��o�U�NWHQ�HWNLOHQPLú�ELU�GHQWLQ�\�]H\L�LOH�HOGH�
HGLOHFHN�úHNLOGH�NOLQLN�NRúXOODUD�X\JXQ�úHNOH�KD]ÕUODQPÕúWÕU��
.RQWURO� JUXEX� RODUDN� LVH� o�U�NV�]� PRODU� GLúOHULQ� KDVVDV�
NHVPH� FLKD]Õ� NXOODQÕODUDN� PLQH� WDEDNDVÕ� NHVLOPLú�� VD÷OÕNOÕ�
GHQWLQ�RUWD\D�oÕNDUÕOPÕúWÕU��
7�P�GLú�\�]H\LQH�XQLYHUVDO�DGH]LY�VLVWHP��*��3UHPLR�%RQG��
*&�(XURSH��/HXYHQ��%HOoLND���UHWLFL� ILUPDQÕQ� WDOLPDWODUÕQD�
J|UH�X\JXODQPÕú�YH�����P:�FP��J�F�QGH�/('�ÕúÕN�FLKD]Õ�
�9DOR� 8OWUDGHQW� 3URGXFWV�� 87��$%'�� LOH� ��� VQ� SROLPHUL]H�
HGLOPLúWLU��$GH]LY� LOH� WHGDYL�HGLOHQ�GHQWLQ�\�]H\OHULQH� UH]LQ�
NRPSR]LW� �&KDULVPD� 6PDUW�� .XO]HU�� +DQDX�� $OPDQ\D�� ��
PP¶OLN� WDEDNDODU� KDOLQGH� �� DúDPDGD� X\JXODQPÕú� YH� ��� VQ�
SROLPHUL]H�HGLOPLúWLU��
gUQHNOHUGHQ�VX�VR÷XWPDVÕ�DOWÕQGD�G�ú�N�KÕ]OÕ�KDVVDV�NHVPH�
FLKD]Õ�NXOODQÕODUDN��WEV�WHVWL�LoLQ��[��PP��������PP��ER\XW-
ODUÕQGD� oXEXNODU� HOGH� HGLOPLúWLU�� +HU� DOW� JUXS� LoLQ� �� GLú�
NXOODQÕOPÕúWÕU� YH� oXEXN� ROXúWXUPD� LúOHPL� VRQUDVÕQGD� LVH�
�7%6�WHVWL�LoLQ�KHU�JUXSWDQ����|UQHN�HOGH�HGLOPLúWLU��dXEXN�
HOGH� HWPH� LúOHPL� VÕUDVÕQGD�� o�U�NWHQ� HWNLOHQHQ�YH\D�QRUPDO�
dentin gibi test bölgesinin seçimi, görsel gözlemlerle dikkatli 
ELU� úHNLOGH� JHUoHNOHúWLULOPLúWLU�� �d�U�NWHQ� HWNLOHQPLú� GHQWLQ�
oXEXNODUÕ�� UHQNOHQPLú� GHQWLQ� E|OJHVLQLQ� KHPHQ� �]HULQGHQ�
HOGH�HGLOPLúWLU��d�U�NV�]�GLúOHUGHQ�GH�D\QÕ�\|QWHPOHUOH�HOGH�
HGLOHQ� oXEXNODU� VD÷ODP� GHQWLQLQ� ED÷ODQPD� GD\DQÕPÕQÕQ�
GH÷HUOHQGLULOPHVLQGH� NXOODQÕOPÕúWÕU�� dXEXNODU� �]HULQGHNL�
ED÷ODQPD� E|OJHVLQLQ� ER\XWX� GLMLWDO� ELU� NXPSDVOD� |Oo�OHUHN�
ND\GHGLOPLúWLU�� +D]ÕUODQDQ� oXEXNODU� �7%6� WHVWL� LoLQ� WHVW�
FLKD]ÕQGD� �0LFUR�7HQVLOH�7HVWHU��%LVFR�� ,OOLQRLV��$%'��|]HO�
RODUDN� KD]ÕUODQDQ� XoODUD� VL\DQRDNULODW� \DSÕúWÕUÕFÕ� LOH�
\DSÕúWÕUÕOGÕNWDQ�VRQUD���PP�GN�oHNPH�KÕ]ÕQGD�JHULOLPH�PDUX]�
EÕUDNÕOPÕúWÕU��%D÷ODQWÕQÕQ�NRSWX÷X�QRNWDGD�X\JXODQDQ�JHULOLP�
NXYYHWL� 1HZWRQ� �1�� FLQVLQGHQ� ND\GHGLOGLNWHQ� VRQUD� ELULP�
DODQ�EDúÕQD�G�úHQ�NXYYHW�0HJD�3DVNDO��03D��RODUDN�KHVDS-
ODQÕS� ND\GHGLOPLúWLU�� 0LNUR� JHULOLP� ED÷ODQPD� GD\DQÕPÕ� �ȝ
7%6�� WHVWL� X\JXODQDQ� |UQHNOHULQ� NRSPD� \�]H\OHUL�� NÕUÕOPD�
WLSLQL� EHOLUOHPHN� LoLQ� ELU� VWHUHRPLNURVNRS� �=HLVV�� -HQD��
$OPDQ\D��NXOODQÕODUDN�[���E�\�WPHGH�LQFHOHQPLúWLU��.ÕUÕOPD�
WLSOHUL�� (a)�DGH]LY��DGH]LY�WDEDNDGD�J|U�OHQ�EDúDUÕVÕ]OÕN��(b) 
NRKH]LY�NRPSR]LW�� NRPSR]LW� UH]LQGH� EDúDUÕVÕ]OÕN�� (c) 
NRKH]LY�GHQWLQ�� GHQWLQGH� EDúDUÕVÕ]OÕN�� (d)� NDUPD� �PL[���
DGH]LY� WDEDNDGD� YH� VXEVWUDWODUGD� J|U�OHQ� NDUPD� �PL[��
EDúDUÕVÕ]OÕN�RODUDN� VÕQÕIODQGÕUÕOPÕúWÕU��ȝ7%6� WHVWL� VRQXFXQGD�
HOGH�HGLOHQ�JUXSODUD�DLW�03D�GH÷HUOHUL�WHN�\|QO��$129$�YH�
7XNH\�+6'�SRVW��KRF�WHVWOHUL�NXOODQÕODUDN�LVWDWLVWLNVHO�RODUDN�
DQDOL]� HGLOPLúWLU��$QODP� G�]H\L� W�P� WHVWOHU� LoLQ� P �� �����
RODUDN�EHOLUOHQPLúWLU�

BULGULAR
0LNURJHULOLP� ED÷ODQPD� GD\DQÕPÕ� WHVW� VRQXoODUÕQD� J|UH�
JUXSODUD� DLW� ED÷ODQPD� GH÷HUOHULQLQ� RUWDODPD� YH� VWDQGDUW�
VDSPD� GH÷HUOHUL� 7DEOR� �¶GH� YHULOPLúWLU�� *UXSODU� DUDVÕQGDQ�
XQLYHUVDO� DGH]LYLQ� HQ� \�NVHN� ED÷ODQPD� GD\DQÕP� GH÷HUOHUL�
�������������03D�RODUDN�VD÷ODP�GHQWLQ�JUXEXQGD�HOGH�HGLOP-
LúWLU�YH�o�U�N�X]DNODúWÕUPD�\|QWHPOHULQGHQ�LVWDWLVWLNVHO�RODUDN�
DQODPOÕ�GHUHFHGH�IDUNOÕ�EXOXQPXúWXU��P ���������*HOHQHNVHO�
\|QWHPOH�IUH]�NXOODQÕODUDN�YH�(U�&U�<6**�OD]HU�NXOODQÕODUDN�

X]DNODúWÕUÕOPÕú�GHQWLQH�ED÷ODQPDGD�JUXSODU� DUDVÕQGD� LVWDWLV-
WLNVHO�RODUDN�DQODPOÕ�IDUN�EXOXQDPDPÕúWÕU��P�!��������

Tablo 1. *UXSODUD�DLW�RUWDODPD�YH�VWDQGDUW�VDSPD��WEV�WHVW�VRQXoODUÕ��03D��

.�o�N� KDUIOHU� WHN� \|QO�� $129$� YH� 7XNH\� +6'� WHVW� VRQXoODUÕQD� J|UH�
LVWDWLVWLNVHO�RODUDN�IDUNOÕ�JUXSODUÕ�J|VWHUPHNWHGLU��3���������

%DúDUÕVÕ]OÕN� WLSOHUL� GH÷HUOHQGLULOGL÷LQH� VD÷ODP� GHQWLQH�
ED÷ODQPD� JUXEXQGD� DGH]LY� YH� NRPSR]LWWH� NRKH]LY� EDúDUÕ��
VÕ]OÕN� WLSLQH� UDVWODQÕUNHQ� JHOHQHNVHO� \|QWHPOH� IUH]�
NXOODQÕODUDN� o�U�÷�Q� X]DNODúWÕUÕOGÕ÷Õ� JUXS� GÕúÕQGD� DGH]LY�
EDúDUÕVÕ]OÕN�WLSL�W�P�JUXSODUGD�HQ�\�NVHN�RUDQGD�EXOXQPXú-
WXU�� 6D÷ODP� GHQLWQ� JUXEXQGD� PLNV� YH� GHQWLQGH� NRKH]LY�
EDúDUÕVÕ]OÕN� WLSL� J|]OHQPH]NHQ�� IUH]OH� o�U�N� X]DNODúWÕUÕODQ�
JUXSWD�HQ�\�NVHN�EDúDUÕVÕ]OÕN�RUDQÕ�����LOH�PLNV�EDúDUÕVÕ]OÕN�
ROPXúWXU��ùHNLO����

ùHNLO����*UXSODUD�DLW�EDúDUÕVÕ]OÕN�WLSOHUL�GH÷HUOHUL����

<):<1̪5)
/D]HUOHU� VHOHNWLI�GRNX�DEODV\RQ�|]HOOLNOHUL� LOH� VDGHFH�o�U�N�
GRNXVXQX� X]DNODúWÕUDELOPHNWHGLUOHU�� %X� VLVWHPOHU�
NXOODQÕOGÕ÷ÕQGD�YLEUDV\RQ�ROXúPDPDNWD�YH�ROXúDQ�D÷UÕ�KLVVL�
oR÷XQOXNOD� KDVWDODU� WDUDIÕQGDQ� WROHUH� HGLOHFHN� G�]H\GHGLU��
$EODWLI� OD]HUOHUH�KDYD�VX�VSUH\OHULQLQ�LODYHVL�� ÕVÕ�GROD\ÕVÕ\OD�
ROXúDELOHQ� \DQ� HWNLOHUL� RUWDGDQ� NDOGÕUÕOPÕúWÕU� ������ %XQXQOD�
ELUOLNWH��IUH]OHULQ�NXOODQÕOGÕ÷Õ�JHOHQHNVHO�o�U�N�X]DNODúWÕUPD�
\|QWHPOHULQGH� NDYLWH� \�]H\LQGH� ROXúDQ� VPHDU� WDEDNDVÕQÕQ�
GHQWLQ�YH�DGH]LY�UH]LQ�DUDVÕQGDNL�ED÷ODQPD\Õ�HQJHOOHGL÷L��EX�
QHGHQOH� VPHDU� WDEDNDVÕQÕQ� X]DNODúWÕUÕOPDVÕ� JHUHNWL÷L� NDEXO�
HGLOPHNWHGLU������
*HOHQHNVHO� \|QWHPOHUGH� IRVIRULN� DVLW� VPHDU� WDEDNDVÕQÕ�
NDOGÕUÕU�YH�LQWUDW�E�OHU�YH�SHULW�E�OHU�GHQWLQ�����PP�GHULQ-

0DVVOHU�0��&KDQJLQJ�FRQFHSWV�LQ�WKH�WUHDWPHQW�
RI�FDULRXV�OHVLRQV��%U�'HQW�-�����������������

6DWWDEDQDVXN�9��%XUURZ�0��6KLPDGD�<��7DJDPL�
-��5HVLQ�DGKHVLRQ�WR�FDULHV‐DIIHFWHG�GHQWLQH�DIWHU�
GLIIHUHQW� UHPRYDO� PHWKRGV�� $XVW� 'HQW� -��
��������������

2UGX�0$��)DUNOÕ� o�U�N� WHPL]OHPH�\|QWHPOHUL-
QLQ� �OD]HU�� FDULVROY�� SDSDFDULH�� NRQYDQVL\RQHO�
DHUDWRU�VLVWHPOHU��NOLQLN�EDúDUÕVÕQÕQ�GH÷HUOHQGLU-
LOPHVL�������

(YHUVROH�/��5L]RLX�,��3XOSDO�UHVSRQVH� WR�FDYLW\�
SUHSDUDWLRQ� E\� DQ� HUELXP�� FKURPLXP�� <6**�
ODVHU�SRZHUHG�K\GURNLQHWLF� V\VWHP�� -�$P�'HQW�
$VVRF��������������������

+RVVDLQ�0��1DNDPXUD�<��<DPDGD�<��.LPXUD�<��
1DNDPXUD� *�� 0DWVXPRWR� .�� $EODWLRQ� GHSWKV�
DQG� PRUSKRORJLFDO� FKDQJHV� LQ� KXPDQ� HQDPHO�
DQG�GHQWLQ�DIWHU�(U��<$*�ODVHU�LUUDGLDWLRQ�ZLWK�RU�
ZLWKRXW� ZDWHU� PLVW�� -� &OLQ� /DVHU� 0HG� 6XUJ��
��������������

(YHUVROH�/5��5L]RLX�,0��3UHOLPLQDU\�LQYHVWLJD-
WLRQV� RQ� WKH� XWLOLW\� RI� DQ� HUELXP�� FKURPLXP�
<6**�ODVHU��-�&DOLI�'HQW�$VVRF���������������

5L]RLX�,��.RKDQJKDGRVK�)��.LPPHO�$,��(YHUVROH�
/5�� 3XOSDO� WKHUPDO� UHVSRQVHV� WR� DQ� HUELXP��
FKURPLXP�� <6**� SXOVHG� ODVHU� K\GURNLQHWLF�
V\VWHP�� 2UDO� 6XUJ� 2UDO�0HG� 2UDO� 3DWKRO� 2UDO�
5DGLRO�(QGRG����������������

&DUSHQWHU�:��(YHUVROH�5��+DGOH\�-��+XPDQ�SXOS�
UHVSRQVHV� WR� FDYLW\� SUHSDUDWLRQ� ZLWK� D� ODVHU�
SRZGHUHG� K\GURNLQHWLF� V\VWHP�� -� 'HQW� 5HV��
������������

+RVVDLQ�0��1DNDPXUD�<��<DPDGD�<��0XUDNDPL�
<��0DWVXPRWR�.��&RPSRVLWLRQDO� DQG� VWUXFWXUDO�
FKDQJHV� RI� KXPDQ� GHQWLQ� IROORZLQJ� FDULHV�
removal by Er, Cr: YSGG laser irradiation in 
SULPDU\� WHHWK�� -� &OLQ� 3HGLDWU� 'HQW��
���������������

+RVVDLQ�0��1DNDPXUD�<��7DPDNL�<��<DPDGD�<��
0XUDNDPL� <�� 0DWVXPRWR� .�� $WRPLF� DQDO\VLV�
DQG�NQRRS�KDUGQHVV�PHDVXUHPHQW�RI� WKH�FDYLW\�
IORRU�SUHSDUHG�E\�(U�&U�<6**�ODVHU�LUUDGLDWLRQ�
LQ�YLWUR��-�2UDO�5HKDELO�����������������

$RNL�$��,VKLNDZD�,��<DPDGD�7��2WVXNL�0��:DWD-
QDEH�+��7DJDPL�-��$QGR�<��<DPDPRWR�+��&RP-
SDULVRQ�EHWZHHQ�(U�<$*�ODVHU�DQG�FRQYHQWLRQDO�
WHFKQLTXH� IRU� URRW� FDULHV� WUHDWPHQW� LQ� YLWUR�� -�
'HQW�5HV������������������
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+RVVDLQ�0��1DNDPXUD�<��<DPDGD�<��.LPXUD�<��
0DWVXPRWR� 1�� 0DWVXPRWR� .�� (IIHFWV� RI�
(U�&U�<6**�ODVHU� LUUDGLDWLRQ�LQ�KXPDQ�HQDPHO�
DQG�GHQWLQ��DEODWLRQ�DQG�PRUSKRORJLFDO�VWXGLHV��
-�&OLQ�/DVHU�0HG�6XUJ����������������

'H� 0XQFN� -�� 9DQ� 0HHUEHHN� %�� <XGKLUD� 5��
/DPEUHFKWV� 3��9DQKHUOH�*��0LFUR‐tensile bond 
VWUHQJWK�RI�WZR�DGKHVLYHV�WR�(UELXP��<$*‐lased 
YV�� EXU‐FXW� HQDPHO� DQG� GHQWLQ��(XU� -�2UDO� 6FL��
���������������

GH�2OLYHLUD�07��GH�)UHLWDV�30��GH�3DXOD�(GXDU-
GR�&��$PEURVDQR�*0%��*LDQQLQL�0��,QIOXHQFH�
of diamond sono-abrasion, air-abrasion and 
(U�<$*�ODVHU�LUUDGLDWLRQ�RQ�ERQGLQJ�RI�GLIIHUHQW�
DGKHVLYH� V\VWHPV� WR� GHQWLQ�� (XU� -� 'HQW��
��������������

0RUHWWR�6*��$]DPEXMD�-U�1��$UDQD‐&KDYH]�9(��
5HLV�$)�� *LDQQLQL� 0�� (GXDUGR� &3�� (IIHFWV� RI�
XOWUDPRUSKRORJLFDO�FKDQJHV�RQ�DGKHVLRQ�WR�ODVHG�
GHQWLQ�VFDQQLQJ�HOHFWURQ�PLFURVFRS\�DQG�WUDQV-
PLVVLRQ� HOHFWURQ�PLFURVFRS\� DQDO\VLV��0LFURVF�
5HV�7HFK����������������

&HEDOORV� /�� 7ROHGDQR� 0�� 2VRULR� 5�� 7D\� )��
0DUVKDOO� *�� %RQGLQJ� WR� (U�<$*�ODVHU�WUHDWHG�
GHQWLQ��-�'HQW�5HV�����������������

5DPRV� $&%�� (VWHYHV�2OLYHLUD� 0��
$UDQD�&KDYH]�9(��GH�3DXOD�(GXDUGR�&��$GKH-
VLYHV�ERQGHG�WR�HUELXP��\WWULXP±DOXPLQXP±JDU-
QHW�ODVHU�LUUDGLDWHG�GHQWLQ��WUDQVPLVVLRQ�HOHFWURQ�
PLFURVFRS\�� VFDQQLQJ� HOHFWURQ�PLFURVFRS\� DQG�
WHQVLOH�ERQG�VWUHQJWK�DQDO\VHV��/DVHUV�0HG�6FL��
��������������

'H� 2OLYHLUD� 07��$UUDLV� &$*��$UDQKD�$&�� GH�
3DXOD� (GXDUGR� &��0L\DNH� .�� 5XHJJHEHUJ� )$��
0LFURPRUSKRORJ\� RI� UHVLQ±GHQWLQ� LQWHUIDFHV�
XVLQJ� RQH‐ERWWOH� HWFK	ULQVH� DQG� VHOI‐HWFKLQJ�
DGKHVLYH�V\VWHPV�RQ�ODVHU‐WUHDWHG�GHQWLQ�VXUIDF-
HV��D�FRQIRFDO�ODVHU�VFDQQLQJ�PLFURVFRSH�DQDO\-
VLV��/DVHUV�6XUJ�0HG�����������������

YDQ�$V�*��(UELXP�ODVHUV�LQ�GHQWLVWU\��'HQW�&OLQ��
����������������

7DVFKLHUL� 6��7HVWRUL�7�� )UDQFHWWL�/��'HO�)DEEUR�
0��(IIHFWV�RI�XOWUDVRQLF�URRW�HQG�SUHSDUDWLRQ�RQ�
UHVHFWHG� URRW� VXUIDFHV�� 6(0� HYDOXDWLRQ�� 2UDO�
6XUJ�2UDO�0HG�2UDO�3DWKRO�2UDO�5DGLRO�(QGRG��
��������������

9DQ�0HHUEHHN�%��9DUJDV�0��,QRXH�6��<RVKLGD�<��
3HXPDQV� 0�� /DPEUHFKWV� 3�� $GKHVLYHV� DQG�
FHPHQWV�WR�SURPRWH�SUHVHUYDWLRQ�GHQWLVWU\��2SHU�
'HQW�����������������

<D
]Õ
FÕ
R÷
OX
�3
LUS
LU�
<
+
��Y
H�
DU
N�

$
NG
�'
Lú
�+
HN
�'
��
��
��
��
��
�

��

OL÷LQGH�GHPLQHUDOL]H�HGHU��W�E�O�JLULúLQL�JHQLúOHWLU�YH�NROODMHQ�
OLIOHUL�DoÕ÷D�oÕNDUÕU����������'DKD�|QFH�\DSÕODQ�ELU�oDOÕúPDGD��
����� VHOI�HWFKLQJ� VLVWHPL� GH� GDKLO� ROPDN� �]HUH� DVLWOH�
úDUWODQGÕUPD�LOH�KD]ÕUODQDQ�JUXSODUGD��KLEULW�WDEDNDQÕQ�GHQWLQ�
W�E�OOHULQLQ�GXYDUODUÕQD�GR÷UX�ELU�X]DQWÕVÕQÕ�ROXúWXUDQ�W�E�OHU�
GXYDU� KLEULGL]DV\RQX� VHUJLOHGLOHGH÷L� YH� NRQLN� HWLNHWOHUOH�
VRQXoODQGÕ÷Õ�EHOLUOHQPLúWLU��%X�GXUXP��PLNUR�PHNDQLN�UHWDQ-
VL\RQX� DUWWÕUÕU� YH� GHQWLQ� W�E�OOHUL� LoLQ� KHUPHWLN� ELU� VÕ]GÕU��
PD]OÕN�VD÷ODU��E|\OHFH�SXOSD�GHQWLQ�NRPSOHNVLQL�LQILOWUDV\R-
QD�YH�PLNURRUJDQL]PDODUÕQ�VDOGÕUÕODUÕQD�NDUúÕ�NRUXU������
/LWHUDW�U� (U�<$*�� YH� (U�&U�<6**� OD]HUOHUL� LOH� ÕúÕQODQDQ�
\�]H\OHULQ� GHQWLQ� W�E�OOHULQLQ� J|U�Q�U� YH� DoÕN� ROGX÷XQX�
NDOÕQWÕ� LoHUPH\HQ� S�U�]O�� YH� WHPL]� DODQODU� J|VWHUGL÷LQL�
V|\OHPLúWLU�� (UEL\XP� OD]HUOHUOH� KD]ÕUODQDQ� GHQWLQ� \�]H\OHUL�
JHOHQHNVHO� \|QWHPOHUOH� KD]ÕUODQDQODUGDQ� IDUNOÕ� |]HOOLNOHUH�
VDKLSWLU� ������ %LUoRN� oDOÕúPDGD� OD]HU� X\JXODQDQ� NDYLWH�
\�]H\LQGH�SHULW�E�OHU�GHQWLQLQ�LQWHUW�E�OHU�GHQWLQH�J|UH�GDKD�
EHOLUJLQ� J|]OHQGL÷L� UDSRU� HGLOPLúWLU�� øQWHUW�E�OHU� GHQWLQLQ�
\DSÕVÕQGD�SHULW�E�OHU�GHQWLQH�J|UH�GDKD�ID]OD�VX�EXOXQPDN-
WDGÕU�� %XQXQ� GD� LQWHUW�E�OHU� GHQWLQLQ� OD]HUGHQ� GDKD� ID]OD�
HWNLOHQHUHN� X]DNODúWÕUÕOPDVÕQD� QHGHQ� ROGX÷X� LOHUL�
V�U�OP�úW�U��$\UÕFD�� SHULW�E�OHU� GHQWLQGH� W�E�O� D÷Õ]ODUÕQÕQ�
JHQLúOHPHGL÷L�� NUDWHULPVL� oÕNÕQWÕOÕ� ELU� W�E�O� D÷]Õ�
J|U�Q�P�Q�Q� RUWD\D� oÕNWÕ÷Õ� YH� EX� JLULQWL� YH� oÕNÕQWÕODUÕQ�
DGH]\RQ�PDWHU\DOLQLQ�UHWDQVL\RQXQX�DUWWÕUGÕ÷Õ�GD� LGGLD�HGLO��
PLúWLU�������)DNDW��GL÷HU�oDOÕúPDODU����������������UH]LQ�ED]OÕ�
PDWHU\DOOHULQ�GHQWLQH�ED÷ODQPD�J�F��GH÷HUOHULQGH��JHOHQHN-
VHO�RODUDN�IUH]OHU�LOH�KD]ÕUODQDQ�\�]H\OHUOH�NDUúÕODúWÕUÕOGÕ÷ÕQGD�
OD]HU� LOH� KD]ÕUODQDQ� \�]H\OHUGH� ED÷ODQPD� GD\DQÕPÕQGD�
D]DOPD�ROGX÷XQX�J|VWHUPLúWLU��/D]HULQ�NROODMHQ�ILEULO�D÷ODUÕQÕ�
GHQDW�UH�HWPHVL�EX�ROXPVX]�HWNL\L�\DUDWPÕú�RODELOLU�������%X�
oDOÕúPDGD� LVH� HUEL\XP� OD]HU� NXOODQÕODUDN� o�U�N� GHQWLQLQ�
X]DNODúWÕUÕOPDVÕ�LOH�JHOHQHNVHO�RODUDN�IUH]OH�o�U�N�X]DNODúWÕU-
PD� \|QWHPL� NDUúÕODúWÕUÕOPÕú� YH� o�U�N� GHQWLQ� X]DNODúWÕUÕO-
PDVÕQGD� OD]HU� NXOODQPDVÕQÕQ� LPPHGLDWH� ED÷ODQPD�
GD\DQÕPÕQGD�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELU�IDUNOÕOÕN�ROXúWXU-
PDGÕ÷Õ� J|]OHQPLúWLU�� %X� DoÕGDQ� X]XQ� G|QHP� oDOÕúPDODUÕQ�
\DSÕOPDVÕ�JHUHNWL÷L�RUWD\D�NRQPXúWXU��
'HQWLQ� \�]H\LQH� OD]HU� X\JXODPDVÕQGDQ� VRQUD� DVLWOH�
S�U�]OHQGLUPHQLQ�� OD]HUOH� HOGH� HGLOHQ� PLNUR� S�U�]O�O�÷��
D]DOWWÕ÷Õ� YH� ROXúDQ� \HQL� \�]H\H� DGH]LYLQ� SHQHWUH� ROPDVÕQÕQ�
J�o�ROGX÷X��KLEULW�WDEDNDQÕQ�\D�KLo�ROXúPDGÕ÷Õ�\D�GD�\HWHUOL�
NDOLWHGH�ROXúPDGÕ÷Õ�GDKD�|QFHNL� oDOÕúPDODUGD�J|VWHULOPLúWLU�
������������/D]HUOH�ÕúÕQODPD�GHQWLQ��]HULQGH�\DSÕVDO�GH÷LúLN-
OLNOHU�ROXúWXUXU��GHQWLQDO�VXEVWUDWÕQ�JHoLUJHQOL÷LQL�GH÷LúWLULU�YH�
DVLW�GLUHQFLQL�DUWÕUÕU����������'DKD�VRQUDNL�DVLWOH�úDUWODQGÕUPD��
NROODMHQ�OLIOHULQLQ�\HWHUOL�úHNLOGH�DoÕ÷D�oÕNPDVÕQÕ�VD÷OD\DPD]��
EX� QHGHQOH� G�]HQVL]� ELU� KLEULW� WDEDNDQÕQ� ROXúPDVÕQD� � KDWWD�
WDPDPHQ�\RN�ROPDVÕQD�QHGHQ�ROXU�� ER\XW� YH�PLNWDU� RODUDN�
N�o�OW�OP�ú�UH]LQ�WDJOHU��X]DQWÕODU��\DUDWDUDN��W�E�OHU�GHQWLQ�
KLEULGL]DV\RQXQX� GHVWHNOH\HPH]� ��������� %X� VHEHSOH� EX�
oDOÕúPDGD� GD� OD]HU� LOH� o�U�N� X]DNODúWÕUPDGD� HUEL\XP� OD]HU�
NXOODQÕPÕQGDQ�VRQUD�GHQWLQ�\�]H\L�DVLWOH�úDUWODQGÕUÕOPDPÕúWÕU�
d�U�N� WHPL]OHQPHVLQGHQ� VRQUD� HQ� oRN� NDUúÕODúÕODQ� \�]H\�
o�U�NWHQ� HWNLOHQPLú�GHQWLQGLU� ������1RUPDO� GHQWLQH� DGH]LY-
OHUOH�ED÷ODQPDQÕQ�ED÷ODQPD�PXNDYHPHWL�GH÷HUOHUL�o�U�NWHQ�
HWNLOHQPLú�GHQWLQH�RUDQOD�GDKD�\�NVHNWLU���������

%X�oDOÕúPDGD�JHOHQHNVHO�\|QWHP�YH�OD]HU�\|QWHPL�LOH�o�U�N�
GRNX�NDOGÕUÕOGÕNWDQ�VRQUD��QLYHUVDO�WHN�DúDPDOÕ�DGH]LY�VLVWHP�
LPPHGLDWH�ED÷ODQPD�GD\DQÕPÕQ�GH÷HUOHQGLULOPHVL�DPDFÕ\OD�
NXOODQÕOPÕúWÕU��dDOÕúPD� VRQXFXQGD� HOGH� HGLOHQ�PLNURJHULOLP�
ED÷ODQPD� GD\DQÕPÕ� GH÷HUL� VRQXoODUÕ� (U�&U�<6**� OD]HU� YH�
IUH]OH�NRQYDQVL\RQHO�WHGDYL�\|QWHPOHUL�LOH�o�U�N�X]DNODúWÕU-
PD� WHNQLNOHUL� DUDVÕQGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� ELU� IDUN�
J|VWHUPHPLúWLU�� $QFDN�� o�U�N� X]DNODúWÕUPD� \|QWHPLQGHQ�
ED÷ÕPVÕ]� RODUDN� VD÷ODP� GHQWLQH� NÕ\DVOD� KHU� �� o�U�N�
X]DNODúWÕUPD�\|QWHPL� GH� ED÷ODQPD�GD\DQÕPÕ� DoÕVÕQGD� GDKD�
G�ú�N�EXOXQPXúWXU��
%X� oDOÕúPD� LPPHGLDWH� RODUDN� WHN� ELU� DGHYL]� VLVWHP�
NXOODQÕODUDN� YH� UH]LQ� SROLPHUL]DV\RQXQGDQ� ��� VD� VRQUD�
JHUoHNOHúWLULOPLúWLU��dDOÕúPDGD�in vitro�RODUDN�NOLQLN�NRúXOODUÕ�
\DQVÕWPD�DPDFÕ�LOH�NXOODQÕODQ�DGH]LY�\DúODQPD�SURVHG�UOHULQ-
GHQ�KLoELUL�NXOODQÕOPDPÕúWÕU��2\VD�ELUoRN�oDOÕúPD�ÕVÕO�G|QJ��
YH�YH\D�RNO�]DO� \�NOHPHGHQ� VRQUD�ELOH� X]XQ�G|QHP�RODUDN�
GH÷HUOHQGLULOHQ� ED÷ODQPD� GD\DQÕPÕQGD� |QHPOL� G�ú�úOHU�
J|VWHUPHNWHGLU����������0HYFXW�EX�oDOÕúPD�LPPHGLDWH�RODUDN�
OD]HU� ÕúÕQODPDVÕQÕQ� DGH]LYLQ� o�U�NWHQ� HWNLOHQPLú� GHQWLQH�
ED÷ODQPD� HWNLQOL÷LQL� ROXPVX]� HWNLOHPHGL÷LQL� J|VWHUVH� GH�
IDUNOÕ� DGH]LYOHUOH� YH� \DúODQPD� SURVHG�UOHUL� LOH� oDOÕúPD�
GHVWHNOHQPHOLGLU�

SONUÇ
%X�oDOÕúPDQÕQ� VÕQÕUODUÕ� LoHULVLQGH� VD÷ODP�GHQWLQH�ED÷ODQPD�
NXYYHWL�o�U�NWHQ�HWNLOHQPLú�YH�OD]HU�\D�GD�JHOHQHNVHO�IUH]OH�
o�U�N�X]DNODúWÕUÕOPÕú�GHQWLQH�NÕ\DVOD�GDKD�ID]OD�EXOXQPXúWXU��
(U�&U�<6**� OD]HU� ÕúÕQODPDVÕ�� WHVW� HGLOHQ� DGH]LYLQ� o�U�NWHQ�
HWNLOHQPLú�GHQWLQH�ED÷ODQPD�SHUIRUPDQVÕQÕ�JHOHQHNVHO�o�U�N�
X]DNODúWÕUPD� \|QWHPLQH� NÕ\DVOD� ROXPVX]� HWNLOHPHPLúWLU��
Er,Cr:YSGG lazer çürük giderme için frezlere alternatif 
RODUDN�NXOODQÕODELOLU�

<D]DUODUÕQ�.DWNÕODUÕ�
)LNLU�.DYUDP��<�+�<�3��1�d�7���d�%���7DVDUÕP��<�+�<�3��1�d�7���
d�%���'HQHWOHPH�'DQÕúPDQOÕN��d�%���9HUL�7RSODPD� YH� øúOHPH��
<�+�<�3�� 1�d�7��� d�%��� .D\QDN� 7DUDPDVÕ�� <�+�<�3�� 0DNDOH�
<D]ÕPÕ��<�+�<�3��1�d�7���d�%���(OHúWLUHO�øQFHOHPH��d�%�

)LQDQVPDQ�YH\D�0DOL�'HVWHN�
%X�oDOÕúPD�LoLQ�KHUKDQJL�ELU�PDOL�GHVWHN�DOÕQPDPÕúWÕU�

dÕNDU�dDWÕúPDVÕ�
<D]DUODUÕQ�oÕNDU�oDWÕúPDVÕ�EXOXQPDPDNWDGÕU�

(WLN�.XUXO�2QD\�%HOJHVL�
%X�oDOÕúPD�LoLQ�(WLN�.XUXO�2QD\�%HOJHVL�JHUHNPHPHNWHGLU�



1DNDED\DVKL� 1�� .RMLPD� .�� 0DVXKDUD� (�� 7KH�
SURPRWLRQ� RI� DGKHVLRQ� E\� WKH� LQILOWUDWLRQ� RI�
PRQRPHUV�LQWR�WRRWK�VXEVWUDWHV��-�%LRPHG�0DWHU�
5HV�����������������

6DVVL� -)�� &KLPHOOR� '7�� %RUVDWWR� 0&�� &RURQD�
6$�� 3HFRUD� -'�� 3DOPD‐'LEE� 5*�� &RPSDUDWLYH�
VWXG\� RI� WKH� GHQWLQ�DGKHVLYH� V\VWHPV� LQWHUIDFH�
DIWHU� WUHDWPHQW� ZLWK� (U�� <$*� ODVHU� DQG� DFLG�
HWFKLQJ� XVLQJ� VFDQQLQJ� HOHFWURQ� PLFURVFRSH��
/DVHUV�6XUJ�0HG�����������������

1LX�:��(WR�-1��.LPXUD�<��7DNHGD�)+��0DWVXPR-
WR�.��$�VWXG\�RQ�PLFUROHDNDJH�DIWHU�UHVLQ�ILOOLQJ�
RI�&ODVV�9�FDYLWLHV�SUHSDUHG�E\�(U��<$*�ODVHU��-�
&OLQ�/DVHU�0HG�6XUJ�����������������

,VKLNDZD�+��6DZDGD�1��.RED\DVKL�&��6XGD�+��
(YDOXDWLRQ�RI�URRW‐HQG�FDYLW\�SUHSDUDWLRQ�XVLQJ�
XOWUDVRQLF� UHWURWLSV�� ,QW� (QGRG� -��
���������������

%DUFHOHLUR� 0G2�� 0HOOR� -�� 0HOOR� *�� 'LDV� .��
0LUDQGD�0��)LOKR�+��+\EULG�OD\HU�WKLFNQHVV�DQG�
PRUSKRORJ\��WKH�LQIOXHQFH�RI�FDYLW\�SUHSDUDWLRQ�
ZLWK�(U�<$*�ODVHU��2SHU�'HQW��������������

øúFDQ�<DSDU�0��dHOLN�1��6HYHQ�1��)DUNOÕ�NDYLWH�
GH]HQIHNWDQODUÕQÕQ� ELU� SRVWHULRU� NRPSR]LWLQ�
ED÷ODQPD� GD\DQÕPÕQD� HWNLVL�� 7XUNL\H� .OLQ�
-RXUQDO�'HQW�6FL����������

$UDQKD� $&&�� (GXDUGR� &'3�� *XWNQHFKW� 1��
0DUTXHV�00��5DPDOKR�.0��$SHO�&��$QDO\VLV�
RI�WKH�LQWHUIDFLDO�PLFURPRUSKRORJ\�RI�DGKHVLYH�
V\VWHPV�LQ�FDYLWLHV�SUHSDUHG�ZLWK�(U�&U�<6**��
(U�<$*� ODVHU� DQG� EXU�� 0LFURVF� 5HV� 7HFK��
���������������

&HEDOORV�/��2VRULR�5��7ROHGDQR�0��0DUVKDOO�*��
0LFUROHDNDJH� RI� FRPSRVLWH� UHVWRUDWLRQV� DIWHU�
DFLG� RU� (U�<$*� ODVHU� FDYLW\� WUHDWPHQWV�� 'HQW�
0DWHU����������������

$ULPRWR�1��6X]DNL�$��.DWDGD�+��6HQGD�$��$FLG�
5HVLVWDQFH� LQ�/DVHG�'HQWLQ�� 3URF� ,QWHUQDWLRQDO�
&RQJUHVV�RQ�/DVHU�LQ�'HQWLVWU\�������

���

���

���

���

���

���

���

���

���

.DPH\DPD�$��.RJD�+��7DNL]DZD�0��7DNDHVX�<��
+LUDL�<�� (IIHFW� RI� (U�<$*� ODVHU� LUUDGLDWLRQ� RQ�
DFLG�UHVLVWDQFH�WR�ERYLQH�GHQWLQ�LQ�YLWUR��%XOOHW�
7RN\R�'HQW�&RO���������������

6FKHLQ�07��%RFDQJHO�-6��1RJXHLUD�*(&��6FKHLQ�
3$/��6(0�HYDOXDWLRQ�RI�WKH�LQWHUDFWLRQ�SDWWHUQ�
EHWZHHQ�GHQWLQ�DQG�UHVLQ�DIWHU�FDYLW\�SUHSDUDWLRQ�
XVLQJ�(U�<$*�ODVHU��-�'HQW�����������������

+DUQLUDWWLVDL�&��,QRNRVKL�6��6KLPDGD�<��+RVRGD�
+�� ,QWHUIDFLDO� PRUSKRORJ\� RI� DQ� DGKHVLYH�
FRPSRVLWH� UHVLQ� DQG� HWFKHG� FDULHV�DIIHFWHG�
GHQWLQ��2SHU�'HQW����������������

1DNDMLPD� 0�� 2JDWD� 0�� 2NXGD� 0�� 7DJDPL� -��
6DQR�+��3DVKOH\�'+��%RQGLQJ�WR�FDULHV�DIIHFWHG�
GHQWLQ� XVLQJ� VHOI�HWFKLQJ� SULPHUV��$P� -� 'HQW��
���������������

<RVKL\DPD�0��7D\�)��'RL�-��1LVKLWDQL�<��<DPDGD�
7�� ,WRX� .�� %RQGLQJ� RI� VHOI�HWFK� DQG� WRWDO�HWFK�
DGKHVLYHV� WR� FDULRXV� GHQWLQ�� -� 'HQW� 5HV��
���������������

<RVKL\DPD�0��8UD\DPD�$��.LPRFKL�7��0DWVXR�
7��3DVKOH\�'+��&RPSDULVRQ�RI�FRQYHQWLRQDO�YV�
VHOI�HWFKLQJ� DGKHVLYH� ERQGV� WR� FDULHV�DIIHFWHG�
GHQWLQ��2SHU�'HQW����������������

*LDQQLQL�0��0DUFHOLQR�&$��)LJXHLUHGR�$��)UHLUH�
/$�� 6L[‐PRQWK� VWRUDJH‐WLPH� HYDOXDWLRQ� RI�
one‐ERWWOH� DGKHVLYH� V\VWHPV� WR�GHQWLQ�� -�(VWKHW�
5HVW�'HQW���������������

;LH�%��'LFNHQV�6+��*LXVHSSHWWL�$$��0LFURWHQ-
VLOH�ERQG�VWUHQJWK�RI�WKHUPDOO\�VWUHVVHG�FRPSRV-
ite-dentin bonds mediated by one-bottle 
DGKHVLYHV��$P�-�'HQW�����������������

$EGDOOD�$,�� (O� =RKDLU\�$$��$ERXVKHOLE� 00��
)HLO]HU�$-��,QIOXHQFH�RI�WKHUPDO�DQG�PHFKDQLFDO�
ORDG�F\FOLQJ�RQ�WKH�PLFURWHQVLOH�ERQG�VWUHQJWK�RI�
VHOI�HWFKLQJ�DGKHVLYHV��$P�-�'HQW��������������
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ABSTRACT
Objectives:
2UWKRGRQWLVWV�QHHG�WR�KDYH�DQ�LGHD�DERXW�WKH�HIIHFWLYHQHVV�RI�
FOHDU�DOLJQHUV�LQ�WRRWK�PRYHPHQWV�LQ�RUGHU�WR�DFKLHYH�KHDOWK\�
UHVXOWV� ZLWK� WKH� WUHDWPHQW� PHWKRG� WKH\� ZLOO� UHFRPPHQG�
FRQVLGHULQJ� WKH� WUHDWPHQW� QHHGV� DQG� H[SHFWDWLRQV� RI� WKH�
SDWLHQWV�� +RZHYHU�� WKH� HIIHFWLYHQHVV� RI� FOHDU� DOLJQHUV� LQ�
RUWKRGRQWLF�WUHDWPHQWV�LV�VWLOO�D�PDWWHU�RI�GHEDWH��7KH�SXUSRVH�
RI�WKLV�VXUYH\�VWXG\�LV�WR�HYDOXDWH�WKH�VXFFHVV�RI�WRRWK�PRYH-
PHQW� SURYLGHG� E\� FOHDU� DOLJQHUV� DQG� IL[HG� DSSOLDQFHV� E\�
RUWKRGRQWLVWV��

Material and Methods: 
2XU� VXUYH\� VWXG\�� ZKLFK� ZH� SUHSDUHG� E\� VHDUFKLQJ� WKH�
UHOHYDQW� OLWHUDWXUH�� ZDV� FDUULHG� RXW� RQ� WKH� GDWDEDVH� RI� WKH�
7XUNLVK�2UWKRGRQWLF�6RFLHW\� �726���7KH�ZHE�EDVHG� VXUYH\�
ZDV� SUHSDUHG� XVLQJ� *RRJOH� )RUPV� �&DOLI��86$�� SURJUDP��
7KH�VXUYH\�VWXG\�FRQVLVWV�RI���SDUWV��,Q�WKH�ILUVW�SDUW��GHPR-
JUDSKLF� LQIRUPDWLRQ� VXFK� DV� DJH� DQG� JHQGHU�� LQ� WKH� VHFRQG�
SDUW��WKH�GRFWRU¶V�WUHDWPHQW�PDQDJHPHQW�ZLWK�FOHDU�DOLJQHUV��
DQG�LQ�WKH�WKLUG�SDUW�DERXW�WKH�RUWKRGRQWLN�WRRWK�PRYHPHQWV�
SURYLGHG�ZLWK�FOHDU�DOLJQHUV�DQG�IL[HG�DSSOLDQFHV�ZHUH�DVNHG��
,%0� 6366� 6WDWLVWLFV� ��� �,%0� 6366�7XUNH\�� SURJUDP�ZDV�
XVHG�IRU�VWDWLVWLFDO�DQDO\VLV�LQ�WKH�VWXG\�

Results: 
6XUYH\�IRUPV�ZDV�GHOLYHUHG�WR������RUWKRGRQWLVWV�UHJLVWHUHG�
ZLWK�726�DQG�����RUWKRGRQWLVWV�SDUWLFLSDWHG�LQ�RXU�VWXG\��7KH�
UHVSRQVH�UDWH�LV�����������������SHRSOH��RI�WKH�RUWKRGRQWLVWV�
SDUWLFLSDWLQJ� LQ� WKH� VWXG\� XVH� FOHDU� DOLJQHUV� LQ� WKHLU�
WUHDWPHQWV��7KHUH�LV�D�VWDWLVWLFDOO\�VLJQLILFDQW�GLIIHUHQFH�LQ�WKH�
XVH�RI�FOHDU�DOLJQHUV�LQ�WUHDWPHQW�DFFRUGLQJ�WR�DFDGHPLF�WLWOH�
�P ���������7KH�UDWH�RI�XVLQJ�FOHDU�DOLJQHUV�LQ�WKH�WUHDWPHQW�RI�
UHVLGHQF\� VWXGHQWV� �������� ZDV� VWDWLVWLFDOO\� VLJQLILFDQWO\�
ORZHU�WKDQ�DOO�RWKHU�WLWOHV��P ���������7KH�UDWH�RI�XVLQJ�FOHDU�
DOLJQHUV�LQ�WKH�WUHDWPHQW�RI�SK'�VWXGHQWV���������ZDV�VWDWLVWL-
FDOO\� VLJQLILFDQWO\� ORZHU� WKDQ� WKDW� RI�$VVRFLDWH� 3URIHVVRU��
3URIHVVRU�DQG�6SHFLDOLVW�'U���P ���������7KHUH�ZDV�QR�VLJQLIL-
FDQW�GLIIHUHQFH�EHWZHHQ�RWKHU�WLWOHV��P !��������2UWKRGRQWLVWV�
FRQVLGHUHG� IL[HG�DSSOLDQFHV�VXSHULRU� WR�FOHDU�DOLJQHUV� LQ�DOO�
WRRWK�PRYHPHQWV�H[FHSW�GLVWDOL]DWLRQ��P ��������

Conclusion: 
,Q�RXU�VWXG\��RUWKRGRQWLVWV�FRQVLGHU�IL[HG�DSSOLDQFHV�VXSHULRU�
LQ�DOO� FDVHV�� H[FHSW� IRU�GLVWDOL]DWLRQ�PRYHPHQW�� LQ� WHUPV�RI�
WRRWK� PRYHPHQW��$QRWKHU� VLWXDWLRQ� WR� FRQVLGHU� LV�� DV� WKH�
QXPEHU�RI�WUHDWPHQWV�SHUIRUPHG�E\�RUWKRGRQWLVWV�ZLWK�DOLJQ-
HUV�LQFUHDVHV��WKH�UDWH�RI�ILQGLQJ�DOLJQHUV�WR�EH�VXFFHVVIXO�DOVR�
LQFUHDVHV�

Key Words: 
&OHDU� DOLJQHU� DSSOLDQFHV�� )L[HG� RUWKRGRQWLF� DSSOLDQFHV��
2UWKRGRQWLFV��7RRWK�PRYHPHQW�WHFKQLTXHV�
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(VWHWLN� ND\JÕODU� VHEHEL\OH� RUWRGRQWLN� WHGDYL\H� RODQ� LOJL�
J�QGHQ�J�QH�DUWPDNWDGÕU�� �+DVWDODUÕQ�HVWHWLN�EHNOHQWLOHULQLQ�
DUWPDVÕ�VHEHEL\OH��EX�DoÕGDQ�ODELDO�EUDNHWOHUH�J|UH�GDKD��VW�Q�
RODQ�OLQJXDO�EUDNHWOHU�YH\D�úHIIDI�SODNODUOD�\DSÕODQ�WHGDYLOHU�
GDKD�ID]OD�WHUFLK�HGLOPHNWHGLU������ùHIIDI�SODNODUOD�X\JXODQDQ�
WHGDYLOHU��GLúOHUL�\HQL�NRQXPODUD�WDúÕPDN�LoLQ��UHWLOHQ�ELU�GL]L�
úHIIDI�WHUPRSODVWLN�|]HO�SODNODUÕQ�VÕUD\OD�NXOODQÕOPDVÕ�HVDVÕQD�
GD\DQPDNWDGÕU�� ùHIIDI� SODNODU�� JHOHQHNVHO� VDELW� DSDUH\OHUL�
WDNPDNWDQ� oHNLQHQ� \HWLúNLQ� RUWRGRQWLN� KDVWDODU�� |]HOOLNOH�
KDILI� LOH� RUWD� GHUHFHGH� oDSUDúÕNOÕ÷Õ� YH\D� GLDVWHPDVÕ� � RODQ�
KDVWDODU�LoLQ�LGHDO�VHoLPGLU�������

7HUPRSODVWLN� SODNODU� X]XQ� ]DPDQ� |QFH� �UHWLOPLú�� DQFDN�
����
WHQ�|QFH�RUWRGRQWLGH��NXOODQÕOPDPÕúWÕU������0DO]HPH�YH�
ELOJLVD\DU� \DUGÕPÕQGDNL� JHOLúPHOHU� VD\HVLQGH� WHUPRSODVWLN�
SODNODU���UHWLPL�YH�X\JXODQPDVÕ�GDKD�NROD\��GDKD�YHULPOL�YH�
GDKD�WDKPLQ�HGLOHELOLU�ROPXúWXU������%X�SODNODU�IDUNOÕ�NDOÕQ-
OÕNODUGD� KD]ÕUODQDUDN� RUWRGRQWLN� WHGDYLOHUGHQ� VRQUD� GLúOHULQ�
KDUHNHW� HWPHVLQL� HQJHOOHPH� DPDoOÕ� SHNLúWLUPH� SOD÷Õ� RODUDN�
NXOODQÕODELOHFH÷L� JLEL� RUWRGRQWLN� WHGDYLOHUGH� GLúOHUL� KDUHNHW�
HWWLUPHN�LoLQ�GH�NXOODQÕODELOLU������

.OLQLN�DUDúWÕUPDODUGD�HWNLOL�ROGX÷X�NDQÕWODQPÕú�VDELW�DSDUH\-
OHUOH� \DSÕODQ� WHGDYLOHU�� X]XQ� ELU� JHoPLúH� VDKLSWLU�� ùHIIDI�
SODNODU� LVH� EXQXQ� DNVLQH� NÕVD� ELU� JHoPLúH� VDKLSWLU�� gUQHN�
RODUDN�� ,QYLVDOLJQ®�� .DOLIRUQL\D
GD�$OLJQ� 7HFKQRORJ\70
QLQ�
NXUXFXODUÕ�RODQ�.HOVH\�:LUWK�YH�=LD�&KLVWL� WDUDIÕQGDQ������
\ÕOÕQGD�WDQÕWÕOPÕú�ROPDVÕQD�UD÷PHQ��GLú�WHOOHULQH�ELU�DOWHUQDWLI�
RODUDN��DQFDN�VRQ�G|QHPGH�NXOODQÕOPD\D�EDúODQPÕúWÕU��������
,QYLVDOLJQ®� WHNQL÷LQGH�� WHGDYL� VRQXFXQX� WDKPLQ� HWPHN� LoLQ�
VLVWHPLQ� WHNQLN� DQDKWDUÕ� YH� KHNLPOHUOH� LOHWLúLPGH� ELU� DUDo�
RODUDN� &OLQ&KHFN®� \D]ÕOÕPÕ� NXOODQÕOPDNWDGÕU�� � %X� VD\HGH�
KHNLP� WHGDYL� SODQODPDVÕQÕ� �� %R\XWOX� ��%�� VDQDO� RUWDPGD�
GH÷HUOHQGLUHELOLU�YH�SODQODPD��KHNLP�WDUDIÕQGDQ�WHNQLV\HQOHU�
LOH�LOHWLúLPH�JHoLOHUHNOH�GH÷LúWLULOHELOLU��

ùHIIDI�SODNODU�JHQHOOLNOH�KDILI�YH�RUWD�GHUHFHGH�PDORNO�]\RQ�
EXOXQDQ�YDNDODUGD��Q�NVOHUGH�YH�VDELW�WHO�WDNPDN�LVWHPH\HQ�
KDVWDODUGD�NXOODQÕOÕU��������%D]Õ�GHQH\LPOL�KHNLPOHU�]RU�KDVWD-
ODUÕQ�WHGDYLOHULQGH��úHIIDI�SODNODU�LOH�VDELW�RUWRGRQWLN�WHGDYLOH-
UL�NRPELQH��HGHUHN�NXOODQGÕNODUÕQÕ�ELOGLUPLúOHUGLU���������

2UWRGRQWLVWOHULQ��KDVWDODUÕQ�WHGDYL�LKWL\DoODUÕQÕ�YH�EHNOHQWLOH-
ULQL�J|]�|Q�QH�DODUDN�|QHUHFHNOHUL�WHGDYL�\|QWHPL\OH�VD÷OÕNOÕ�
VRQXoODUD� XODúDELOPHVLOHUL� LoLQ�� úHIIDI� SODNODUÕQ� GLú�
KDUHNHWOHULQGHNL� HWNLQOL÷L� KDNNÕQGD� ILNLU� VDKLEL� ROPDODUÕ�
JHUHNPHNWHGLU�� $QFDN�� úHIIDI� SODNODUÕQ� RUWRGRQWLN� WHGDYL��
OHUGHNL� HWNLQOL÷L� KDOHQ� WDUWÕúPD� NRQXVXGXU�� %X� DQNHW�
oDOÕúPDVÕQÕQ� DPDFÕ�� RUWRGRQWLVWOHULQ� úHIIDI� SODNODUOD� YH�
JHOHQHNVHO�VDELW�DSDUH\OHUOH�\DSWÕNODUÕ�WHGDYLOHUGH�GLú�KDUHNH-
WL� EDúDUÕVÕQÕ� GH÷HUOHQGLUPHNWLU�� dDOÕúPD� VRQXFXQGD�� KHNLP-
OHULQ�EX�LNL�IDUNOÕ�WHGDYL�WHNQL÷LQLQ�GLú�KDUHNHWLQGHNL�EDúDUÕVÕ�
KDNNÕQGDNL�ILNLUOHULQL�YH�GHQH\LPOHULQL�GL÷HU�PHVOHNWDúODUÕ\OD�
SD\ODúPDODUÕ� YH� EX� WHNQLNOHUGH� JHOHFHNWH� \DSÕODELOHFHN�
JHOLúWLUPHOHUH�\DUGÕPFÕ�ROPDN�DPDoODQPDNWDGÕU��
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GD÷ÕOÕP�J|VWHUPH\HQ�SDUDPHWUHOHULQ�JUXSODU�DUDVÕ�NDUúÕODúWÕU-
PDODUÕQGD� .UXVNDO� :DOOLV� WHVWL� YH� IDUNOÕOÕ÷D� QHGHQ� RODQ�
JUXEXQ� WHVSLWLQGH�'XQQ¶V� WHVW� NXOODQÕOPÕúWÕU�� 3DUDPHWUHOHULQ�
JUXS� LoL� NDUúÕODúWÕUPDODUÕQGD� :LOFR[RQ� LúDUHW� WHVWL�
NXOODQÕOPÕúWÕU�� 1LWHOLNVHO� YHULOHULQ� NDUúÕODúWÕUÕOPDVÕQGD�
.L�.DUH� WHVWL� NXOODQÕOPÕúWÕU��$QODPOÕOÕN�P �������G�]H\LQGH�
GH÷HUOHQGLULOPLúWLU�

BULGULAR
$QNHW� oDOÕúPDVÕ��72'�YHUL� WDEDQÕ� �]HULQGHQ�72'¶D� ND\ÕWOÕ�
RODQ� ����� KHNLPH� HOHNWURQLN� SRVWD� \ROX\OD� LOHWLOPLú��
oDOÕúPD\Õ� WRSODP� ���� NLúL� \DQÕWODPÕúWÕU�� <DQÕWODQPD� RUDQÕ�
���¶GLU��'HPRJUDILN�EXOJXODU�7DEOR��¶GH�J|VWHULOPLúWLU�
dDOÕúPD\D� NDWÕODQ� KHNLPOHULQ� �����¶�� ����� NLúL�� WHGDYLGH�
úHIIDI�SODN�NXOODQÕ\RUNHQ�������¶VL������NLúL��NXOODQPDPDN-
WDGÕU��$NDGHPLN��QYDQD�J|UH� WHGDYLGH�úHIIDI�SODN�NXOODQPD�
RUDQODUÕ�DoÕVÕQGDQ�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�IDUNOÕOÕN�EXOXQ-
PDNWDGÕU�� 8]PDQOÕN� |÷UHQFLOHULQLQ� úHIIDI� SODN� NXOODQPD�
RUDQODUÕ���������GL÷HU�W�P��QYDQODUGDQ��GRNWRUD�|÷UHQFLOHUL-
QLQ� úHIIDI� SODN� NXOODQPD� RUDQODUÕ� ��������� 'Ro�� 'U��� 'U��
g÷UHWLP�h\HVL�YH�8]PDQ�'U¶ODUGDQ�DQODPOÕ�G�]H\GH�G�ú�N-
W�U��'L÷HU��QYDQODU�DUDVÕQGD�LVH�úHIIDI�SODN�NXOODQPD�DoÕVÕQ-
GDQ�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELU�IDUNOÕOÕN�EXOXQPDPDNWDGÕU�
�P !��������7DEOR�����6RQ����D\GD�KHNLPOHULQ�úHIIDI�SODNODU�LOH�
WHGDYL� HWWL÷L� KDVWD� VD\ÕODUÕ� 7DEOR� �¶WHGLU�� 'Lú� KDUHNHWOHULQH�
LOLúNLQ�VRUXODUD�YHULOHQ�\DQÕWODUÕQ�GH÷HUOHQGLULOPHVL�7DEOR��¶WH�
J|U�OPHNWHGLU��

%X�YHULOHUH�J|UH�� GLVWDOL]DV\RQ�KDULo� W�P�GLú� KDUHNHWOHULQLQ�
VDELW�DSDUH\OHU�LOH�GDKD�HWNLOL�JHUoHNOHúWL÷L�FHYDEÕ�YHULOPLú��YH�
EX� IDUN� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� EXOXQPXúWXU�� +HNLPOHU�
WDUDIÕQGDQ�\DOQÕ]FD�GLVWDOL]DV\RQ�KDUHNHWLQLQ�úHIIDI�SODNODU�LOH�
GDKD� HWNLOL� JHUoHNOHúWL÷L� FHYDEÕ� YHULOPLúWLU� YH� EX� IDUN� GD�
LVWDWLVWLNVHO�RODUDN�DQODPOÕGÕU�
6RQ� ��� D\GD� úHIIDI� SODNODU� LOH� WHGDYLVLQH� EDúODQDQ� KDVWD�
VD\ÕVÕQD�J|UH�GLú�KDUHNHWOHUL�GH÷HUOHQGLULOGL÷LQGH� LVH�� úHIIDI�
SODNODUOD�GDKD�D]�VD\ÕGD��KDVWD�WHGDYL\H�EDúOD\DQ�KHNLPOHULQ�
JHQHO� RODUDN� GLú� KDUHNHWOHULQGH� úHIIDI� SODNODUÕ�� GDKD� ID]OD�
KDVWD� � WHGDYLVLQH� EDúOD\DQ� KHNLPOHUH� J|UH� GDKD� EDúDUÕVÕ]�
J|UG�÷��WHVSLW�HGLOPLúWLU��7DEOR�����

<):<1̪5)
ùHIIDI� SODNODU� G�Q\D� oDSÕQGD� ELUoRN� KHNLP� WDUDIÕQGDQ�
JHOHQHNVHO� VDELW� RUWRGRQWLN� WHGDYLOHUH� DOWHUQDWLI� RODUDN�
|]HOOLNOH�\HWLúNLQ�KDVWDODUGD�HVWHWLN�QHGHQOHUOH�NXOODQÕOPDN-
WDGÕU�������$OLJQ�7HFKQRORJ\70
\H�J|UH�,QYLVDOLJQ®, "kapsam-
OÕ�WHGDYLOHU�GDKLO��GHQH\LP�G�]H\LQH�GD\DOÕ�JHQLú�ELU�X\JXOD-
QDELOLUOL÷H��VDKLSWLU������%XQXQOD�ELUOLNWH��W�P�YDNDODU�úHIIDI�
SODNODUOD� WHGDYL� HGLOHPH]� YH� KHNLP� úHIIDI� SODNODU� NXOODQ-
PDQÕQ� DYDQWDMODUÕ�� GH]DYDQWDMODUÕ�� VÕQÕUODPDODUÕ� YH� ]RUOXN-
ODUÕQÕQ�IDUNÕQGD�ROPDOÕGÕU������LOH�����DUDVÕQGD�GH÷LúHQ�GLú�
KDUHNHWOHULQLQ�GR÷UXOX÷X�QHGHQL\OH��KHNLP� WHGDYL� V�UHFLQGH�
DUD� G�]HOWPHOHU� YH� L\LOHúWLUPHOHU� \DSPD\D� YH\D� WHGDYL\L�

WDPDPODPDN� LoLQ� GL÷HU� \DUGÕPFÕ� HOHPDQODUD� EDúYXUPD\D��
KD]ÕUOÕNOÕ�ROPDOÕGÕU���������
dDOÕúPDPÕ]D�NDWÕODQ�KHNLPOHULQ������¶�������NLúL��WHGDYLGH�
úHIIDI�SODN�NXOODQÕ\RUNHQ�������¶VL������NLúL��NXOODQPDPDN-
WDGÕU��ùHIIDI�SODN�NXOODQDQ�KHNLPOHULQ�LVH������¶L�VRQ����D\GD�
úHIIDI�SODNODU� LOH�VDGHFH������DUDVÕ�KDVWD�WHGDYL�HWPLúWLU��%X�
VRQXoODU� EHONL� GH�� WHGDYL� VRQXoODUÕQÕQ� J�YHQLOLUOL÷LQLQ� YH�
KDVWD�X\XPXQXQ�OLWHUDW�UGH�RQODUFD�\ÕOGÕU�GDKD�L\L�J|VWHULOHQ�
JHOHQHNVHO�VDELW�DSDUH\OHUGHQ�IDUNOÕ�ELU�WHNQL÷LQ�NXOODQÕOPDVÕ-
QD�GX\XODQ�J�YHQLQ�GDKD�D]�ROPDVÕQD�ED÷OÕ�RODELOLU�

*HQHO�WHGDYL�HWNLQOL÷L�LOH�LOJLOL�RODUDN��ED]Õ�oDOÕúPDODU�$PHUL-
NDQ� 2UWRGRQWL� .XUXOX
QXQ� WXWDUVÕ]OÕN� LQGHNVLQL� YH\D� 3HHU�
$VVHVVPHQW� 5DWLQJ� �3$5�� LQGHNVLQL� NXOODQDUDN� úHIIDI�
SODNODUÕQ�VDELW�DSDUH\OHUH�NDUúÕ�VRQXoODUÕQÕ�GH÷HUOHQGLUPLúWLU�
������%D]Õ�\D]DUODU��úHIIDI�SODNODUÕQ�VDELW�DSDUH\OHUGHQ�|QHPOL�
|Oo�GH�GDKD�G�ú�N�VNRUODU��UHWWL÷LQL�J|VWHULUNHQ� ������GL÷HU�
\D]DUODU� LVH� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� ELU� IDUN� ROPDGÕ÷Õ�
VRQXFXQD� YDUPÕúODUGÕU� ������ ��� \ÕO� DUD\OD� \D\ÕQODQDQ� EX� ��
PDNDOHQLQ� IDUNOÕ� VRQXoODUÕ�� PXKWHPHOHQ� PDO]HPHOHUGHNL��
WHNQRORMLOHUGHNL� YH� WHGDYL� SURWRNROOHULQGHNL� JHOLúPH\L� YH�
L\LOHúWLUPHOHUL�\DQVÕWPDNWDGÕU�
+HQQHVV\� YH� DUN�� ����� PDQGLEXODU� NHVLFL� GLúOHULQ� WLSSLQJ�
KDUHNHWLQL�LQFHOHPLúOHU�YH�VDELW�DSDUH\OHULQ�úHIIDI�SODNODUGDQ�
GDKD�EDúDUÕOÕ�ROGX÷XQX�J|UP�úOHUGLU��%L]LP�oDOÕúPDPÕ]GD�GD�
EHQ]HU� úHNLOGH� ³WLSSLQJ´� KDUHNHWLQGH� VDELW� DSDUH\OHU� GDKD�
EDúDUÕOÕ�EXOXQPXúWXU��
ùHIIDI� SODNODU� LOH� WUDQVODV\RQ� KDUHNHWL� SURJUDPODQDELOL\RU�
ROPDVÕQD� UD÷PHQ�� ED]Õ� NOLQLN� X\JXODPDODUGD� VRQXoODU�
NRQWUROV�]�WLSSLQJ�RODUDN�J|U�OPHNWHGLU�������dDOÕúPDPÕ]GD�
GD�KHNLPOHU�³WUDQVODV\RQ´�KDUHNHWLQGH�VDELW�DSDUH\OHUL�GDKD�
EDúDUÕOÕ�EXOPXúWXU��

<DSÕODQ� oDOÕúPDODU� �������� \XYDUODN� NOLQLN� NXURQODUD� VDKLS�
NDQLQ�YH�SUHPRODU�GLúOHULQGH�VÕUDVÕ\OD�����YH�����URWDV\RQ�
G�]HOWLP� RUDQÕ\OD� G�ú�N� EDúDUÕ� J|VWHULUNHQ�� NHVLFL� GLúOHUGH�
GDKD� \�NVHN� EDúDUÕ� J|VWHUPLúOHUGLU�� ,QWHUSURNVLPDO� DúÕQGÕU-
PD��X\JXQ�DWDúPDQ�WDVDUÕPÕ�YH�NDGHPHOHQGLUPH��úHIIDI�SODN�
LOH� GLú� KDUHNHWL� EDúDUÕVÕQÕ� DUWWÕUÕU� ��������� dDOÕúPDPÕ]GD�
KHNLPOHU� ³URWDV\RQ´� KDUHNHWLQGH� VDELW� DSDUH\OHUL� GDKD�
EDúDUÕOÕ�EXOPXúWXU��
ùHIIDI� SODNODUGD� WRUN� KDUHNHWOHUL\OH� LOJLOL� OLWHUDW�UGH� oRN� D]�
PDNDOH�EXOXQPDNWDGÕU�������������7RUN�KDUHNHWL��GLú��]HULQGH�
HWNL�HGHQ�ELU�NXYYHW�oLIWLQL�JHUHNWLULU��(WNLOL�ELU�NXYYHW�oLIWLQLQ�
ROXúXPX� SODNODU� LOH� ]RU� ROGX÷XQGDQ� WRUN� KDUHNHWLQLQ�
JHUoHNOHúPHVL� ]RUGXU� ��������� dDOÕúPDPÕ]GD� KHNLPOHU� GH 
³WRUN´�NRQWURO�QGH�VDELW�DSDUH\OHUL�GDKD�EDúDUÕOÕ�EXOPXúWXU�
ùHIIDI�SODNODU�NXOODQÕOÕUNHQ�YHUWLNDO�G�]OHPGH�KDUHNHW�HWPHN�
]RUGXU��.UDYLW]�YH�DUN�� �����DQWHULRU� LQWUX]\RQ� LoLQ�����YH�
HNVWU�]\RQ�LoLQ�����EDúDUÕ�ELOGLUPLúWLU��.KRVUDYL�YH�DUN�������
úHIIDI� SODNODU� LOH� L\L� ELU� GHULQ� NDSDQÕú� WHGDYLVL� VD÷ODPÕúWÕU��
EXQXQOD�ELUOLNWH�VRQXo�JHUoHN�LQWU�]\RQGDQ�GH÷LO��J|UHFHOL�ELU�
LQWU�]\RQGDQ�ND\QDNODQPÕúWÕU��'L÷HU� ELU� oDOÕúPD� ����������
LQWU�]\RQ� KDUHNHWL� LOH� DOW� NHVLFL� GLúOHU� LoLQ� GDKD� \�NVHN� ELU�
EDúDUÕ� ELOGLUPLúWLU�� ùHIIDI� SODNODU� LOH� WHGDYL� \DSÕOÕUNHQ� ����
PP
\H� NDGDU� LQWU�]\RQ�KDUHNHWLQLQ� YHULPOL� ELU� úHNLOGH� HOGH�
HGLOHELOHFH÷L� NDQÕWODQPÕúWÕU� ������ dDOÕúPDPÕ]GD� KHNLPOHU�
³LQWU�]\RQ´� YH� ³HNVWU�]\RQ´� KDUHNHWLQGH� VDELW� DSDUH\OHUL�

GDKD�EDúDUÕOÕ�EXOPXúWXU�
9HVWLE�OROLQJXDO�KDUHNHWOHU�LOH�LOJLOL�\DSÕODQ�ED]Õ�oDOÕúPDODU-
GD���.UDYLW]�YH�DUN�������W�P�|Q�GLúOHU�LoLQ�������LOH�������
DUDVÕQGD� GH÷LúHQ� EHQ]HU� ELU� EDúDUÕ� RUDQÕ� WHVSLW� HWPLúOHUGLU��
/RPEDUGR� YH� DUN�¶QD� ����� J|UH� HQ� D]� EDúDUÕOÕ� KDUHNHW�� �VW�
NDQLQOHULQ�YHVWLE�OROLQJXDO�GHYULOPHVLGLU��������6RQ�RODUDN��
-LDQJ� YH� DUN�� ����� LVH� VDI� GHYULOPHQLQ� �������� NRQWUROO��
GHYULOPHGHQ� �������� GDKD� |QJ|U�OHELOLU� ROGX÷XQX� J|VWHU-
PLúOHUGLU�� dDOÕúPDPÕ]GD� KHNLPOHU� ³SURWU�]\RQ´� YH 
³UHWU�]\RQ´� KDUHNHWLQGH� VDELW� DSDUH\OHUL� GDKD� EDúDUÕOÕ�
EXOPXúWXU�

ùHIIDI� SODNODU� LOH�PRODU� GLVWDOL]DV\RQX� WDKPLQ� HGLOHELOLU� ELU�
KDUHNHWWLU� ������ 6LPRQ� YH� DUN�� ����� �VW� PRODU� GLúOHUGH� ����
PP¶GHQ� ID]OD� GLVWDOL]DV\RQ� LoLQ� ���� RUDQÕQGD� EDúDUÕ�
ELOGLUPLúWLU�� 6ÕQÕI� ,,� HODVWLNOHU� YH� DWDúPDQODUOD�� �VW� PRODU�
GLúOHU������PP�GLVWDOL]H�HGLOHELOLU�������dDOÕúPDPÕ]GD�KHNLP-
ler ³GLVWDOL]DV\RQ´� KDUHNHWLQGH� úHIIDI�SODNODUÕ�GDKD�EDúDUÕOÕ�
EXOPXúWXU��
ùHIIDI�SODNODUOD�PRODU�PHVLDOL]DV\RQX�J|]�|Q�QGH�EXOXQGX-
UXOGX÷XQGD�� PRODU� GLVWDOL]DV\RQXQGDQ� GDKD� ]RUGXU� ������
/RQJ�YH� DUN�� ����� \DSWÕ÷Õ� oDOÕúPDGD�GD�� X\JXODQDQ�NXYYHWL�
DUWWÕUPDODUÕQD�UD÷PHQ�KDUHNHWLQ�]RUOX÷XQGDQ�EDKVHWPLúOHUGLU��
dDOÕúPDPÕ]GD� KHNLPOHU� ³PH]LDOL]DV\RQ´� KDUHNHWLQGH� VDELW�
DSDUH\OHUL�GDKD�EDúDUÕOÕ�EXOPXúWXU�
3DYRQL� YH� DUN�
QÕQ� ����� \DSWÕ÷Õ� oDOÕúPDGD�� WUDQVYHUVDO�
GHQWRDOYHRODU� JHQLúOL÷LQ� GH÷LúLPLQGH� NDSDNOÕ� EUDNHWOHULQ�
úHIIDI�SODNODUD�J|UH�GDKD� L\L�VRQXoODU�YHUGL÷L�J|VWHULOPLúWLU��
ùHIIDI� SODN� JUXEXQGD� W�P� |Oo�POHUGH� PDNVLOOHU� DUNODUGD�
DQODPOÕ� ELU� JHQLúOHPH� J|VWHULOPHPLúWLU�� <DSÕODQ� EDúND� ��
oDOÕúPD����������úHIIDI�SODNODU�LOH�\DSÕODQ�PDNVLOOHU�JHQLúOH-
PHQLQ� GLúOHULQ� GHYULOPHVL� \ROX\OD� JHUoHNOHúWL÷LQL� J|VWHU-
PLúWLU��0DQGLEXODGD�LVH�úHIIDI�SODNODU�LOH�JHQHO�DUN�JHQLúOHPH-
VLQGHNL�EDúDUÕ�����RODUDN�EXOXQPXúWXU�������$QFDN��DUDúWÕU-
PDFÕODU�PDQGLEXODGD� JHUHNHQ� GH÷LúLNOLN�PLNWDUÕQÕQ�PDNVLO-
OD\D� J|UH� GDKD� G�ú�N� ROPDVÕ� QHGHQL\OH� PDQGLEXODQÕQ�
JHQLúOHPH�LoLQ�GDKD�\�NVHN�EDúDUÕ�HOGH�HWWL÷LQL�|QH�V�UP�úOH-
UGLU� ������ dDOÕúPDPÕ]GD� KHNLPOHU� ³GLúVHO� JHQLúOHWPH´�
KDUHNHWLQGH�VDELW�DSDUH\OHUL�GDKD�EDúDUÕOÕ�EXOPXúWXU�

<DSÕODQ� oDOÕúPDODUGD� ����������� úHIIDI� SODNODU� LOH� \DSÕODQ�
WHGDYLOHUGH� RNO�]DO� NRQWDNWODU� \HWHUVL]GLU�� ùHIIDI� SODNODUÕQ�
VDELW�DSDUH\OHU�NDGDU�\HWHUOL�RNO�]DO�WHPDV�VD÷OD\DPDPDVÕQÕQ�
QHGHQL�� SOD÷ÕQ� EHOLUJLQ� ELU� XQGHUFXW� ROPDGÕNoD� ELU� GLúL�
HNVWU�]H� HWPHVLQLQ� ]RU� ROPDVÕ� YH� D\UÕFD� SOD÷ÕQ�� GLúOHULQ�
RNO�]DO� \�]H\OHULQL� NDSODPDVÕ\OD� RNO�]\RQXQ� RWXUPDVÕQÕ�
|QOHPHVLGLU� ��������� dDOÕúPDPÕ]GD� KHNLPOHU� WHGDYL� VRQX�
³LQWHUGLMLWDV\RQXQ´� VD÷ODQPDVÕQGD� VDELW� DSDUH\OHUL� GDKD�
EDúDUÕOÕ�EXOPXúWXU�
dDOÕúPDPÕ]D�J|UH��VRQ����D\GD�úHIIDI�SODNODU� LOH� WHGDYLVLQH�
EDúODQDQ� KDVWD� VD\ÕVÕQD� J|UH� GLú� KDUHNHWOHUL� GH÷HUOHQGL-
ULOGL÷LQGH�LVH��úHIIDI�SODNODUOD�GDKD�D]�VD\ÕGD�KDVWD�WHGDYL\H�
EDúOD\DQ� KHNLPOHULQ� JHQHO� RODUDN� GLú� KDUHNHWOHULQGH� úHIIDI�
SODNODUÕ��GDKD�ID]OD�KDVWD��WHGDYLVLQH�EDúOD\DQ�KHNLPOHUH�J|UH�
GDKD�EDúDUÕVÕ]�J|UG�÷��J|]OHQPLúWLU��%XQX�KHNLPOHULQ�GDKD�
ID]OD� WHGDYL� \DSWÕNoD� HGLQGLNOHUL� WHFU�EHOHU� VRQXFX�
JHUoHNOHúPHVLQL�LVWHGLNOHUL�KDUHNHWOHU�LoLQ�o|]�POHU�JHOLúWLU-
PHOHULQH�ED÷OD\DELOHFH÷LPL]�JLEL��WHFU�EHVL�DUWDQ�KHNLPOHULQ�

NXOODQPDN� LVWHGLNOHUL� DSDUH\OHU� LOH� JHUoHNOHúHFHN� GLú�
KDUHNHWOHULQL� |QJ|UHELOLUOLNOHULQLQ� DUWPDVÕ� VRQXFX� GR÷UX�
WHGDYL�DOWHUQDWLIOHULQL�VHoPHOHULQH�GH�ED÷OD\DELOLUL]��

SONUÇ
<DSWÕ÷ÕPÕ]� DQNHW� oDOÕúPDVÕQGD� KHNLPOHU�� GLú� KDUHNHWL�
NRQXVXQGD�GLVWDOL]DV\RQ�KDUHNHWL�KDULFLQGH�GL÷HU�W�P�GXUXP-
ODUGD�VDELW�DSDUH\OHUL��VW�Q�EXOPXúWXU��*|]�|Q�QGH�EXOXQGX-
UXOPDVÕ� JHUHNHQ� ELU� GL÷HU� GXUXP� GD�� KHNLPOHULQ� SODNODUOD�
\DSWÕ÷Õ� WHGDYL� VD\ÕODUÕ� DUWWÕNoD� SODNODUÕ� EDúDUÕOÕ� EXOPD�
RUDQODUÕQÕQ� GD� DUWPDVÕGÕU�� EX� GD� WHFU�EH� DUWWÕNoD� GDKD� L\L�
VRQXoODU� DOÕQDELOHFH÷LQL� J|VWHUPHNWHGLU�� ùHIIDI� SODNODUÕQ�
KDUHNHWOL�ELU�DSDUH\�ROPDVÕ�QHGHQL\OH�WHGDYLQLQ�EDúDUÕVÕ�LoLQ�
KDVWD� X\XPX� HQ� |QHPOL� NULWHUGLU� YH� SODQODQDQ� WHGDYL�
VRQXoODUÕQGDQ� \DUDUODQPDN� LoLQ� KDVWD� PRWLYDV\RQXQXQ��
YD]JHoLOPH]�ROGX÷X�XQXWXOPDPDOÕGÕU�
 

<D]DUODUÕQ�.DWNÕODUÕ�
)LNLU�.DYUDP��(�'�$��*�0���7DVDUÕP��(�'�$��*�0���'HQHWOHPH�
'DQÕúPDQOÕN�� (�'�$�� *�0��� 9HUL� 7RSODPD� YH� øúOHPH�� (�'�$��
*�0���.D\QDN�7DUDPDVÕ��(�'�$��*�0���0DNDOH�<D]ÕPÕ��(�'�$��
*�0����(OHúWLUHO�øQFHOHPH��*�0��

)LQDQVPDQ�YH\D�0DOL�'HVWHN�
%X�oDOÕúPD�LoLQ�KHUKDQJL�ELU�PDOL�GHVWHN�DOÕQPDPÕúWÕU�

dÕNDU�dDWÕúPDVÕ�
<D]DUODUÕQ�oÕNDU�oDWÕúPDVÕ�EXOXQPDPDNWDGÕU�

(WLN�.XUXO�2QD\�%HOJHVL�
øVWDQEXO�hQLYHUVLWHVL�'Lú�+HNLPOL÷L�)DN�OWHVL�.OLQLN�$UDúWÕU-
PDODU�(WLN�.XUXOX¶QXQ������������WDULKOL��7RSODQWÕ�1R������
RQD\Õ�DOÕQPÕúWÕU�
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ÖZ
Amaç: 
2UWRGRQWLVWOHULQ��KDVWDODUÕQ�WHGDYL�LKWL\DoODUÕQÕ�YH�EHNOHQWLOHULQL�J|]�|Q�QH�DODUDN�|QHUHFHNOHUL�
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HUV�LQFUHDVHV��WKH�UDWH�RI�ILQGLQJ�DOLJQHUV�WR�EH�VXFFHVVIXO�DOVR�
LQFUHDVHV�

Key Words: 
&OHDU� DOLJQHU� DSSOLDQFHV�� )L[HG� RUWKRGRQWLF� DSSOLDQFHV��
2UWKRGRQWLFV��7RRWK�PRYHPHQW�WHFKQLTXHV�

/ʈ:ʈ̪
(VWHWLN� ND\JÕODU� VHEHEL\OH� RUWRGRQWLN� WHGDYL\H� RODQ� LOJL�
J�QGHQ�J�QH�DUWPDNWDGÕU�� �+DVWDODUÕQ�HVWHWLN�EHNOHQWLOHULQLQ�
DUWPDVÕ�VHEHEL\OH��EX�DoÕGDQ�ODELDO�EUDNHWOHUH�J|UH�GDKD��VW�Q�
RODQ�OLQJXDO�EUDNHWOHU�YH\D�úHIIDI�SODNODUOD�\DSÕODQ�WHGDYLOHU�
GDKD�ID]OD�WHUFLK�HGLOPHNWHGLU������ùHIIDI�SODNODUOD�X\JXODQDQ�
WHGDYLOHU��GLúOHUL�\HQL�NRQXPODUD�WDúÕPDN�LoLQ��UHWLOHQ�ELU�GL]L�
úHIIDI�WHUPRSODVWLN�|]HO�SODNODUÕQ�VÕUD\OD�NXOODQÕOPDVÕ�HVDVÕQD�
GD\DQPDNWDGÕU�� ùHIIDI� SODNODU�� JHOHQHNVHO� VDELW� DSDUH\OHUL�
WDNPDNWDQ� oHNLQHQ� \HWLúNLQ� RUWRGRQWLN� KDVWDODU�� |]HOOLNOH�
KDILI� LOH� RUWD� GHUHFHGH� oDSUDúÕNOÕ÷Õ� YH\D� GLDVWHPDVÕ� � RODQ�
KDVWDODU�LoLQ�LGHDO�VHoLPGLU�������

7HUPRSODVWLN� SODNODU� X]XQ� ]DPDQ� |QFH� �UHWLOPLú�� DQFDN�
����
WHQ�|QFH�RUWRGRQWLGH��NXOODQÕOPDPÕúWÕU������0DO]HPH�YH�
ELOJLVD\DU� \DUGÕPÕQGDNL� JHOLúPHOHU� VD\HVLQGH� WHUPRSODVWLN�
SODNODU���UHWLPL�YH�X\JXODQPDVÕ�GDKD�NROD\��GDKD�YHULPOL�YH�
GDKD�WDKPLQ�HGLOHELOLU�ROPXúWXU������%X�SODNODU�IDUNOÕ�NDOÕQ-
OÕNODUGD� KD]ÕUODQDUDN� RUWRGRQWLN� WHGDYLOHUGHQ� VRQUD� GLúOHULQ�
KDUHNHW� HWPHVLQL� HQJHOOHPH� DPDoOÕ� SHNLúWLUPH� SOD÷Õ� RODUDN�
NXOODQÕODELOHFH÷L� JLEL� RUWRGRQWLN� WHGDYLOHUGH� GLúOHUL� KDUHNHW�
HWWLUPHN�LoLQ�GH�NXOODQÕODELOLU������

.OLQLN�DUDúWÕUPDODUGD�HWNLOL�ROGX÷X�NDQÕWODQPÕú�VDELW�DSDUH\-
OHUOH� \DSÕODQ� WHGDYLOHU�� X]XQ� ELU� JHoPLúH� VDKLSWLU�� ùHIIDI�
SODNODU� LVH� EXQXQ� DNVLQH� NÕVD� ELU� JHoPLúH� VDKLSWLU�� gUQHN�
RODUDN�� ,QYLVDOLJQ®�� .DOLIRUQL\D
GD�$OLJQ� 7HFKQRORJ\70
QLQ�
NXUXFXODUÕ�RODQ�.HOVH\�:LUWK�YH�=LD�&KLVWL� WDUDIÕQGDQ������
\ÕOÕQGD�WDQÕWÕOPÕú�ROPDVÕQD�UD÷PHQ��GLú�WHOOHULQH�ELU�DOWHUQDWLI�
RODUDN��DQFDN�VRQ�G|QHPGH�NXOODQÕOPD\D�EDúODQPÕúWÕU��������
,QYLVDOLJQ®� WHNQL÷LQGH�� WHGDYL� VRQXFXQX� WDKPLQ� HWPHN� LoLQ�
VLVWHPLQ� WHNQLN� DQDKWDUÕ� YH� KHNLPOHUOH� LOHWLúLPGH� ELU� DUDo�
RODUDN� &OLQ&KHFN®� \D]ÕOÕPÕ� NXOODQÕOPDNWDGÕU�� � %X� VD\HGH�
KHNLP� WHGDYL� SODQODPDVÕQÕ� �� %R\XWOX� ��%�� VDQDO� RUWDPGD�
GH÷HUOHQGLUHELOLU�YH�SODQODPD��KHNLP�WDUDIÕQGDQ�WHNQLV\HQOHU�
LOH�LOHWLúLPH�JHoLOHUHNOH�GH÷LúWLULOHELOLU��

ùHIIDI�SODNODU�JHQHOOLNOH�KDILI�YH�RUWD�GHUHFHGH�PDORNO�]\RQ�
EXOXQDQ�YDNDODUGD��Q�NVOHUGH�YH�VDELW�WHO�WDNPDN�LVWHPH\HQ�
KDVWDODUGD�NXOODQÕOÕU��������%D]Õ�GHQH\LPOL�KHNLPOHU�]RU�KDVWD-
ODUÕQ�WHGDYLOHULQGH��úHIIDI�SODNODU�LOH�VDELW�RUWRGRQWLN�WHGDYLOH-
UL�NRPELQH��HGHUHN�NXOODQGÕNODUÕQÕ�ELOGLUPLúOHUGLU���������

2UWRGRQWLVWOHULQ��KDVWDODUÕQ�WHGDYL�LKWL\DoODUÕQÕ�YH�EHNOHQWLOH-
ULQL�J|]�|Q�QH�DODUDN�|QHUHFHNOHUL�WHGDYL�\|QWHPL\OH�VD÷OÕNOÕ�
VRQXoODUD� XODúDELOPHVLOHUL� LoLQ�� úHIIDI� SODNODUÕQ� GLú�
KDUHNHWOHULQGHNL� HWNLQOL÷L� KDNNÕQGD� ILNLU� VDKLEL� ROPDODUÕ�
JHUHNPHNWHGLU�� $QFDN�� úHIIDI� SODNODUÕQ� RUWRGRQWLN� WHGDYL��
OHUGHNL� HWNLQOL÷L� KDOHQ� WDUWÕúPD� NRQXVXGXU�� %X� DQNHW�
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W�U��'L÷HU��QYDQODU�DUDVÕQGD�LVH�úHIIDI�SODN�NXOODQPD�DoÕVÕQ-
GDQ�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELU�IDUNOÕOÕN�EXOXQPDPDNWDGÕU�
�P !��������7DEOR�����6RQ����D\GD�KHNLPOHULQ�úHIIDI�SODNODU�LOH�
WHGDYL� HWWL÷L� KDVWD� VD\ÕODUÕ� 7DEOR� �¶WHGLU�� 'Lú� KDUHNHWOHULQH�
LOLúNLQ�VRUXODUD�YHULOHQ�\DQÕWODUÕQ�GH÷HUOHQGLULOPHVL�7DEOR��¶WH�
J|U�OPHNWHGLU��

%X�YHULOHUH�J|UH�� GLVWDOL]DV\RQ�KDULo� W�P�GLú� KDUHNHWOHULQLQ�
VDELW�DSDUH\OHU�LOH�GDKD�HWNLOL�JHUoHNOHúWL÷L�FHYDEÕ�YHULOPLú��YH�
EX� IDUN� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� EXOXQPXúWXU�� +HNLPOHU�
WDUDIÕQGDQ�\DOQÕ]FD�GLVWDOL]DV\RQ�KDUHNHWLQLQ�úHIIDI�SODNODU�LOH�
GDKD� HWNLOL� JHUoHNOHúWL÷L� FHYDEÕ� YHULOPLúWLU� YH� EX� IDUN� GD�
LVWDWLVWLNVHO�RODUDN�DQODPOÕGÕU�
6RQ� ��� D\GD� úHIIDI� SODNODU� LOH� WHGDYLVLQH� EDúODQDQ� KDVWD�
VD\ÕVÕQD�J|UH�GLú�KDUHNHWOHUL�GH÷HUOHQGLULOGL÷LQGH� LVH�� úHIIDI�
SODNODUOD�GDKD�D]�VD\ÕGD��KDVWD�WHGDYL\H�EDúOD\DQ�KHNLPOHULQ�
JHQHO� RODUDN� GLú� KDUHNHWOHULQGH� úHIIDI� SODNODUÕ�� GDKD� ID]OD�
KDVWD� � WHGDYLVLQH� EDúOD\DQ� KHNLPOHUH� J|UH� GDKD� EDúDUÕVÕ]�
J|UG�÷��WHVSLW�HGLOPLúWLU��7DEOR�����

<):<1̪5)
ùHIIDI� SODNODU� G�Q\D� oDSÕQGD� ELUoRN� KHNLP� WDUDIÕQGDQ�
JHOHQHNVHO� VDELW� RUWRGRQWLN� WHGDYLOHUH� DOWHUQDWLI� RODUDN�
|]HOOLNOH�\HWLúNLQ�KDVWDODUGD�HVWHWLN�QHGHQOHUOH�NXOODQÕOPDN-
WDGÕU�������$OLJQ�7HFKQRORJ\70
\H�J|UH�,QYLVDOLJQ®, "kapsam-
OÕ�WHGDYLOHU�GDKLO��GHQH\LP�G�]H\LQH�GD\DOÕ�JHQLú�ELU�X\JXOD-
QDELOLUOL÷H��VDKLSWLU������%XQXQOD�ELUOLNWH��W�P�YDNDODU�úHIIDI�
SODNODUOD� WHGDYL� HGLOHPH]� YH� KHNLP� úHIIDI� SODNODU� NXOODQ-
PDQÕQ� DYDQWDMODUÕ�� GH]DYDQWDMODUÕ�� VÕQÕUODPDODUÕ� YH� ]RUOXN-
ODUÕQÕQ�IDUNÕQGD�ROPDOÕGÕU������LOH�����DUDVÕQGD�GH÷LúHQ�GLú�
KDUHNHWOHULQLQ�GR÷UXOX÷X�QHGHQL\OH��KHNLP� WHGDYL� V�UHFLQGH�
DUD� G�]HOWPHOHU� YH� L\LOHúWLUPHOHU� \DSPD\D� YH\D� WHGDYL\L�

WDPDPODPDN� LoLQ� GL÷HU� \DUGÕPFÕ� HOHPDQODUD� EDúYXUPD\D��
KD]ÕUOÕNOÕ�ROPDOÕGÕU���������
dDOÕúPDPÕ]D�NDWÕODQ�KHNLPOHULQ������¶�������NLúL��WHGDYLGH�
úHIIDI�SODN�NXOODQÕ\RUNHQ�������¶VL������NLúL��NXOODQPDPDN-
WDGÕU��ùHIIDI�SODN�NXOODQDQ�KHNLPOHULQ�LVH������¶L�VRQ����D\GD�
úHIIDI�SODNODU� LOH�VDGHFH������DUDVÕ�KDVWD�WHGDYL�HWPLúWLU��%X�
VRQXoODU� EHONL� GH�� WHGDYL� VRQXoODUÕQÕQ� J�YHQLOLUOL÷LQLQ� YH�
KDVWD�X\XPXQXQ�OLWHUDW�UGH�RQODUFD�\ÕOGÕU�GDKD�L\L�J|VWHULOHQ�
JHOHQHNVHO�VDELW�DSDUH\OHUGHQ�IDUNOÕ�ELU�WHNQL÷LQ�NXOODQÕOPDVÕ-
QD�GX\XODQ�J�YHQLQ�GDKD�D]�ROPDVÕQD�ED÷OÕ�RODELOLU�

*HQHO�WHGDYL�HWNLQOL÷L�LOH�LOJLOL�RODUDN��ED]Õ�oDOÕúPDODU�$PHUL-
NDQ� 2UWRGRQWL� .XUXOX
QXQ� WXWDUVÕ]OÕN� LQGHNVLQL� YH\D� 3HHU�
$VVHVVPHQW� 5DWLQJ� �3$5�� LQGHNVLQL� NXOODQDUDN� úHIIDI�
SODNODUÕQ�VDELW�DSDUH\OHUH�NDUúÕ�VRQXoODUÕQÕ�GH÷HUOHQGLUPLúWLU�
������%D]Õ�\D]DUODU��úHIIDI�SODNODUÕQ�VDELW�DSDUH\OHUGHQ�|QHPOL�
|Oo�GH�GDKD�G�ú�N�VNRUODU��UHWWL÷LQL�J|VWHULUNHQ� ������GL÷HU�
\D]DUODU� LVH� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� ELU� IDUN� ROPDGÕ÷Õ�
VRQXFXQD� YDUPÕúODUGÕU� ������ ��� \ÕO� DUD\OD� \D\ÕQODQDQ� EX� ��
PDNDOHQLQ� IDUNOÕ� VRQXoODUÕ�� PXKWHPHOHQ� PDO]HPHOHUGHNL��
WHNQRORMLOHUGHNL� YH� WHGDYL� SURWRNROOHULQGHNL� JHOLúPH\L� YH�
L\LOHúWLUPHOHUL�\DQVÕWPDNWDGÕU�
+HQQHVV\� YH� DUN�� ����� PDQGLEXODU� NHVLFL� GLúOHULQ� WLSSLQJ�
KDUHNHWLQL�LQFHOHPLúOHU�YH�VDELW�DSDUH\OHULQ�úHIIDI�SODNODUGDQ�
GDKD�EDúDUÕOÕ�ROGX÷XQX�J|UP�úOHUGLU��%L]LP�oDOÕúPDPÕ]GD�GD�
EHQ]HU� úHNLOGH� ³WLSSLQJ´� KDUHNHWLQGH� VDELW� DSDUH\OHU� GDKD�
EDúDUÕOÕ�EXOXQPXúWXU��
ùHIIDI� SODNODU� LOH� WUDQVODV\RQ� KDUHNHWL� SURJUDPODQDELOL\RU�
ROPDVÕQD� UD÷PHQ�� ED]Õ� NOLQLN� X\JXODPDODUGD� VRQXoODU�
NRQWUROV�]�WLSSLQJ�RODUDN�J|U�OPHNWHGLU�������dDOÕúPDPÕ]GD�
GD�KHNLPOHU�³WUDQVODV\RQ´�KDUHNHWLQGH�VDELW�DSDUH\OHUL�GDKD�
EDúDUÕOÕ�EXOPXúWXU��

<DSÕODQ� oDOÕúPDODU� �������� \XYDUODN� NOLQLN� NXURQODUD� VDKLS�
NDQLQ�YH�SUHPRODU�GLúOHULQGH�VÕUDVÕ\OD�����YH�����URWDV\RQ�
G�]HOWLP� RUDQÕ\OD� G�ú�N� EDúDUÕ� J|VWHULUNHQ�� NHVLFL� GLúOHUGH�
GDKD� \�NVHN� EDúDUÕ� J|VWHUPLúOHUGLU�� ,QWHUSURNVLPDO� DúÕQGÕU-
PD��X\JXQ�DWDúPDQ�WDVDUÕPÕ�YH�NDGHPHOHQGLUPH��úHIIDI�SODN�
LOH� GLú� KDUHNHWL� EDúDUÕVÕQÕ� DUWWÕUÕU� ��������� dDOÕúPDPÕ]GD�
KHNLPOHU� ³URWDV\RQ´� KDUHNHWLQGH� VDELW� DSDUH\OHUL� GDKD�
EDúDUÕOÕ�EXOPXúWXU��
ùHIIDI� SODNODUGD� WRUN� KDUHNHWOHUL\OH� LOJLOL� OLWHUDW�UGH� oRN� D]�
PDNDOH�EXOXQPDNWDGÕU�������������7RUN�KDUHNHWL��GLú��]HULQGH�
HWNL�HGHQ�ELU�NXYYHW�oLIWLQL�JHUHNWLULU��(WNLOL�ELU�NXYYHW�oLIWLQLQ�
ROXúXPX� SODNODU� LOH� ]RU� ROGX÷XQGDQ� WRUN� KDUHNHWLQLQ�
JHUoHNOHúPHVL� ]RUGXU� ��������� dDOÕúPDPÕ]GD� KHNLPOHU� GH 
³WRUN´�NRQWURO�QGH�VDELW�DSDUH\OHUL�GDKD�EDúDUÕOÕ�EXOPXúWXU�
ùHIIDI�SODNODU�NXOODQÕOÕUNHQ�YHUWLNDO�G�]OHPGH�KDUHNHW�HWPHN�
]RUGXU��.UDYLW]�YH�DUN�� �����DQWHULRU� LQWUX]\RQ� LoLQ�����YH�
HNVWU�]\RQ�LoLQ�����EDúDUÕ�ELOGLUPLúWLU��.KRVUDYL�YH�DUN�������
úHIIDI� SODNODU� LOH� L\L� ELU� GHULQ� NDSDQÕú� WHGDYLVL� VD÷ODPÕúWÕU��
EXQXQOD�ELUOLNWH�VRQXo�JHUoHN�LQWU�]\RQGDQ�GH÷LO��J|UHFHOL�ELU�
LQWU�]\RQGDQ�ND\QDNODQPÕúWÕU��'L÷HU� ELU� oDOÕúPD� ����������
LQWU�]\RQ� KDUHNHWL� LOH� DOW� NHVLFL� GLúOHU� LoLQ� GDKD� \�NVHN� ELU�
EDúDUÕ� ELOGLUPLúWLU�� ùHIIDI� SODNODU� LOH� WHGDYL� \DSÕOÕUNHQ� ����
PP
\H� NDGDU� LQWU�]\RQ�KDUHNHWLQLQ� YHULPOL� ELU� úHNLOGH� HOGH�
HGLOHELOHFH÷L� NDQÕWODQPÕúWÕU� ������ dDOÕúPDPÕ]GD� KHNLPOHU�
³LQWU�]\RQ´� YH� ³HNVWU�]\RQ´� KDUHNHWLQGH� VDELW� DSDUH\OHUL�

GDKD�EDúDUÕOÕ�EXOPXúWXU�
9HVWLE�OROLQJXDO�KDUHNHWOHU�LOH�LOJLOL�\DSÕODQ�ED]Õ�oDOÕúPDODU-
GD���.UDYLW]�YH�DUN�������W�P�|Q�GLúOHU�LoLQ�������LOH�������
DUDVÕQGD� GH÷LúHQ� EHQ]HU� ELU� EDúDUÕ� RUDQÕ� WHVSLW� HWPLúOHUGLU��
/RPEDUGR� YH� DUN�¶QD� ����� J|UH� HQ� D]� EDúDUÕOÕ� KDUHNHW�� �VW�
NDQLQOHULQ�YHVWLE�OROLQJXDO�GHYULOPHVLGLU��������6RQ�RODUDN��
-LDQJ� YH� DUN�� ����� LVH� VDI� GHYULOPHQLQ� �������� NRQWUROO��
GHYULOPHGHQ� �������� GDKD� |QJ|U�OHELOLU� ROGX÷XQX� J|VWHU-
PLúOHUGLU�� dDOÕúPDPÕ]GD� KHNLPOHU� ³SURWU�]\RQ´� YH 
³UHWU�]\RQ´� KDUHNHWLQGH� VDELW� DSDUH\OHUL� GDKD� EDúDUÕOÕ�
EXOPXúWXU�

ùHIIDI� SODNODU� LOH�PRODU� GLVWDOL]DV\RQX� WDKPLQ� HGLOHELOLU� ELU�
KDUHNHWWLU� ������ 6LPRQ� YH� DUN�� ����� �VW� PRODU� GLúOHUGH� ����
PP¶GHQ� ID]OD� GLVWDOL]DV\RQ� LoLQ� ���� RUDQÕQGD� EDúDUÕ�
ELOGLUPLúWLU�� 6ÕQÕI� ,,� HODVWLNOHU� YH� DWDúPDQODUOD�� �VW� PRODU�
GLúOHU������PP�GLVWDOL]H�HGLOHELOLU�������dDOÕúPDPÕ]GD�KHNLP-
ler ³GLVWDOL]DV\RQ´� KDUHNHWLQGH� úHIIDI�SODNODUÕ�GDKD�EDúDUÕOÕ�
EXOPXúWXU��
ùHIIDI�SODNODUOD�PRODU�PHVLDOL]DV\RQX�J|]�|Q�QGH�EXOXQGX-
UXOGX÷XQGD�� PRODU� GLVWDOL]DV\RQXQGDQ� GDKD� ]RUGXU� ������
/RQJ�YH� DUN�� ����� \DSWÕ÷Õ� oDOÕúPDGD�GD�� X\JXODQDQ�NXYYHWL�
DUWWÕUPDODUÕQD�UD÷PHQ�KDUHNHWLQ�]RUOX÷XQGDQ�EDKVHWPLúOHUGLU��
dDOÕúPDPÕ]GD� KHNLPOHU� ³PH]LDOL]DV\RQ´� KDUHNHWLQGH� VDELW�
DSDUH\OHUL�GDKD�EDúDUÕOÕ�EXOPXúWXU�
3DYRQL� YH� DUN�
QÕQ� ����� \DSWÕ÷Õ� oDOÕúPDGD�� WUDQVYHUVDO�
GHQWRDOYHRODU� JHQLúOL÷LQ� GH÷LúLPLQGH� NDSDNOÕ� EUDNHWOHULQ�
úHIIDI�SODNODUD�J|UH�GDKD� L\L�VRQXoODU�YHUGL÷L�J|VWHULOPLúWLU��
ùHIIDI� SODN� JUXEXQGD� W�P� |Oo�POHUGH� PDNVLOOHU� DUNODUGD�
DQODPOÕ� ELU� JHQLúOHPH� J|VWHULOPHPLúWLU�� <DSÕODQ� EDúND� ��
oDOÕúPD����������úHIIDI�SODNODU�LOH�\DSÕODQ�PDNVLOOHU�JHQLúOH-
PHQLQ� GLúOHULQ� GHYULOPHVL� \ROX\OD� JHUoHNOHúWL÷LQL� J|VWHU-
PLúWLU��0DQGLEXODGD�LVH�úHIIDI�SODNODU�LOH�JHQHO�DUN�JHQLúOHPH-
VLQGHNL�EDúDUÕ�����RODUDN�EXOXQPXúWXU�������$QFDN��DUDúWÕU-
PDFÕODU�PDQGLEXODGD� JHUHNHQ� GH÷LúLNOLN�PLNWDUÕQÕQ�PDNVLO-
OD\D� J|UH� GDKD� G�ú�N� ROPDVÕ� QHGHQL\OH� PDQGLEXODQÕQ�
JHQLúOHPH�LoLQ�GDKD�\�NVHN�EDúDUÕ�HOGH�HWWL÷LQL�|QH�V�UP�úOH-
UGLU� ������ dDOÕúPDPÕ]GD� KHNLPOHU� ³GLúVHO� JHQLúOHWPH´�
KDUHNHWLQGH�VDELW�DSDUH\OHUL�GDKD�EDúDUÕOÕ�EXOPXúWXU�

<DSÕODQ� oDOÕúPDODUGD� ����������� úHIIDI� SODNODU� LOH� \DSÕODQ�
WHGDYLOHUGH� RNO�]DO� NRQWDNWODU� \HWHUVL]GLU�� ùHIIDI� SODNODUÕQ�
VDELW�DSDUH\OHU�NDGDU�\HWHUOL�RNO�]DO�WHPDV�VD÷OD\DPDPDVÕQÕQ�
QHGHQL�� SOD÷ÕQ� EHOLUJLQ� ELU� XQGHUFXW� ROPDGÕNoD� ELU� GLúL�
HNVWU�]H� HWPHVLQLQ� ]RU� ROPDVÕ� YH� D\UÕFD� SOD÷ÕQ�� GLúOHULQ�
RNO�]DO� \�]H\OHULQL� NDSODPDVÕ\OD� RNO�]\RQXQ� RWXUPDVÕQÕ�
|QOHPHVLGLU� ��������� dDOÕúPDPÕ]GD� KHNLPOHU� WHGDYL� VRQX�
³LQWHUGLMLWDV\RQXQ´� VD÷ODQPDVÕQGD� VDELW� DSDUH\OHUL� GDKD�
EDúDUÕOÕ�EXOPXúWXU�
dDOÕúPDPÕ]D�J|UH��VRQ����D\GD�úHIIDI�SODNODU� LOH� WHGDYLVLQH�
EDúODQDQ� KDVWD� VD\ÕVÕQD� J|UH� GLú� KDUHNHWOHUL� GH÷HUOHQGL-
ULOGL÷LQGH�LVH��úHIIDI�SODNODUOD�GDKD�D]�VD\ÕGD�KDVWD�WHGDYL\H�
EDúOD\DQ� KHNLPOHULQ� JHQHO� RODUDN� GLú� KDUHNHWOHULQGH� úHIIDI�
SODNODUÕ��GDKD�ID]OD�KDVWD��WHGDYLVLQH�EDúOD\DQ�KHNLPOHUH�J|UH�
GDKD�EDúDUÕVÕ]�J|UG�÷��J|]OHQPLúWLU��%XQX�KHNLPOHULQ�GDKD�
ID]OD� WHGDYL� \DSWÕNoD� HGLQGLNOHUL� WHFU�EHOHU� VRQXFX�
JHUoHNOHúPHVLQL�LVWHGLNOHUL�KDUHNHWOHU�LoLQ�o|]�POHU�JHOLúWLU-
PHOHULQH�ED÷OD\DELOHFH÷LPL]�JLEL��WHFU�EHVL�DUWDQ�KHNLPOHULQ�

NXOODQPDN� LVWHGLNOHUL� DSDUH\OHU� LOH� JHUoHNOHúHFHN� GLú�
KDUHNHWOHULQL� |QJ|UHELOLUOLNOHULQLQ� DUWPDVÕ� VRQXFX� GR÷UX�
WHGDYL�DOWHUQDWLIOHULQL�VHoPHOHULQH�GH�ED÷OD\DELOLUL]��

SONUÇ
<DSWÕ÷ÕPÕ]� DQNHW� oDOÕúPDVÕQGD� KHNLPOHU�� GLú� KDUHNHWL�
NRQXVXQGD�GLVWDOL]DV\RQ�KDUHNHWL�KDULFLQGH�GL÷HU�W�P�GXUXP-
ODUGD�VDELW�DSDUH\OHUL��VW�Q�EXOPXúWXU��*|]�|Q�QGH�EXOXQGX-
UXOPDVÕ� JHUHNHQ� ELU� GL÷HU� GXUXP� GD�� KHNLPOHULQ� SODNODUOD�
\DSWÕ÷Õ� WHGDYL� VD\ÕODUÕ� DUWWÕNoD� SODNODUÕ� EDúDUÕOÕ� EXOPD�
RUDQODUÕQÕQ� GD� DUWPDVÕGÕU�� EX� GD� WHFU�EH� DUWWÕNoD� GDKD� L\L�
VRQXoODU� DOÕQDELOHFH÷LQL� J|VWHUPHNWHGLU�� ùHIIDI� SODNODUÕQ�
KDUHNHWOL�ELU�DSDUH\�ROPDVÕ�QHGHQL\OH�WHGDYLQLQ�EDúDUÕVÕ�LoLQ�
KDVWD� X\XPX� HQ� |QHPOL� NULWHUGLU� YH� SODQODQDQ� WHGDYL�
VRQXoODUÕQGDQ� \DUDUODQPDN� LoLQ� KDVWD� PRWLYDV\RQXQXQ��
YD]JHoLOPH]�ROGX÷X�XQXWXOPDPDOÕGÕU�
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ABSTRACT
Objectives:
2UWKRGRQWLVWV�QHHG�WR�KDYH�DQ�LGHD�DERXW�WKH�HIIHFWLYHQHVV�RI�
FOHDU�DOLJQHUV�LQ�WRRWK�PRYHPHQWV�LQ�RUGHU�WR�DFKLHYH�KHDOWK\�
UHVXOWV� ZLWK� WKH� WUHDWPHQW� PHWKRG� WKH\� ZLOO� UHFRPPHQG�
FRQVLGHULQJ� WKH� WUHDWPHQW� QHHGV� DQG� H[SHFWDWLRQV� RI� WKH�
SDWLHQWV�� +RZHYHU�� WKH� HIIHFWLYHQHVV� RI� FOHDU� DOLJQHUV� LQ�
RUWKRGRQWLF�WUHDWPHQWV�LV�VWLOO�D�PDWWHU�RI�GHEDWH��7KH�SXUSRVH�
RI�WKLV�VXUYH\�VWXG\�LV�WR�HYDOXDWH�WKH�VXFFHVV�RI�WRRWK�PRYH-
PHQW� SURYLGHG� E\� FOHDU� DOLJQHUV� DQG� IL[HG� DSSOLDQFHV� E\�
RUWKRGRQWLVWV��

Material and Methods: 
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Results: 
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ZLWK�726�DQG�����RUWKRGRQWLVWV�SDUWLFLSDWHG�LQ�RXU�VWXG\��7KH�
UHVSRQVH�UDWH�LV�����������������SHRSOH��RI�WKH�RUWKRGRQWLVWV�
SDUWLFLSDWLQJ� LQ� WKH� VWXG\� XVH� FOHDU� DOLJQHUV� LQ� WKHLU�
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LQFUHDVHV�
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VLVWHPLQ� WHNQLN� DQDKWDUÕ� YH� KHNLPOHUOH� LOHWLúLPGH� ELU� DUDo�
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QDELOLUOL÷H��VDKLSWLU������%XQXQOD�ELUOLNWH��W�P�YDNDODU�úHIIDI�
SODNODUOD� WHGDYL� HGLOHPH]� YH� KHNLP� úHIIDI� SODNODU� NXOODQ-
PDQÕQ� DYDQWDMODUÕ�� GH]DYDQWDMODUÕ�� VÕQÕUODPDODUÕ� YH� ]RUOXN-
ODUÕQÕQ�IDUNÕQGD�ROPDOÕGÕU������LOH�����DUDVÕQGD�GH÷LúHQ�GLú�
KDUHNHWOHULQLQ�GR÷UXOX÷X�QHGHQL\OH��KHNLP� WHGDYL� V�UHFLQGH�
DUD� G�]HOWPHOHU� YH� L\LOHúWLUPHOHU� \DSPD\D� YH\D� WHGDYL\L�

WDPDPODPDN� LoLQ� GL÷HU� \DUGÕPFÕ� HOHPDQODUD� EDúYXUPD\D��
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dDOÕúPDPÕ]D�NDWÕODQ�KHNLPOHULQ������¶�������NLúL��WHGDYLGH�
úHIIDI�SODN�NXOODQÕ\RUNHQ�������¶VL������NLúL��NXOODQPDPDN-
WDGÕU��ùHIIDI�SODN�NXOODQDQ�KHNLPOHULQ�LVH������¶L�VRQ����D\GD�
úHIIDI�SODNODU� LOH�VDGHFH������DUDVÕ�KDVWD�WHGDYL�HWPLúWLU��%X�
VRQXoODU� EHONL� GH�� WHGDYL� VRQXoODUÕQÕQ� J�YHQLOLUOL÷LQLQ� YH�
KDVWD�X\XPXQXQ�OLWHUDW�UGH�RQODUFD�\ÕOGÕU�GDKD�L\L�J|VWHULOHQ�
JHOHQHNVHO�VDELW�DSDUH\OHUGHQ�IDUNOÕ�ELU�WHNQL÷LQ�NXOODQÕOPDVÕ-
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*HQHO�WHGDYL�HWNLQOL÷L�LOH�LOJLOL�RODUDN��ED]Õ�oDOÕúPDODU�$PHUL-
NDQ� 2UWRGRQWL� .XUXOX
QXQ� WXWDUVÕ]OÕN� LQGHNVLQL� YH\D� 3HHU�
$VVHVVPHQW� 5DWLQJ� �3$5�� LQGHNVLQL� NXOODQDUDN� úHIIDI�
SODNODUÕQ�VDELW�DSDUH\OHUH�NDUúÕ�VRQXoODUÕQÕ�GH÷HUOHQGLUPLúWLU�
������%D]Õ�\D]DUODU��úHIIDI�SODNODUÕQ�VDELW�DSDUH\OHUGHQ�|QHPOL�
|Oo�GH�GDKD�G�ú�N�VNRUODU��UHWWL÷LQL�J|VWHULUNHQ� ������GL÷HU�
\D]DUODU� LVH� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� ELU� IDUN� ROPDGÕ÷Õ�
VRQXFXQD� YDUPÕúODUGÕU� ������ ��� \ÕO� DUD\OD� \D\ÕQODQDQ� EX� ��
PDNDOHQLQ� IDUNOÕ� VRQXoODUÕ�� PXKWHPHOHQ� PDO]HPHOHUGHNL��
WHNQRORMLOHUGHNL� YH� WHGDYL� SURWRNROOHULQGHNL� JHOLúPH\L� YH�
L\LOHúWLUPHOHUL�\DQVÕWPDNWDGÕU�
+HQQHVV\� YH� DUN�� ����� PDQGLEXODU� NHVLFL� GLúOHULQ� WLSSLQJ�
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NRQWUROV�]�WLSSLQJ�RODUDN�J|U�OPHNWHGLU�������dDOÕúPDPÕ]GD�
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GDKD� \�NVHN� EDúDUÕ� J|VWHUPLúOHUGLU�� ,QWHUSURNVLPDO� DúÕQGÕU-
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GHYULOPHGHQ� �������� GDKD� |QJ|U�OHELOLU� ROGX÷XQX� J|VWHU-
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<DSÕODQ� oDOÕúPDODUGD� ����������� úHIIDI� SODNODU� LOH� \DSÕODQ�
WHGDYLOHUGH� RNO�]DO� NRQWDNWODU� \HWHUVL]GLU�� ùHIIDI� SODNODUÕQ�
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QHGHQL�� SOD÷ÕQ� EHOLUJLQ� ELU� XQGHUFXW� ROPDGÕNoD� ELU� GLúL�
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ABSTRACT
Objectives:
2UWKRGRQWLVWV�QHHG�WR�KDYH�DQ�LGHD�DERXW�WKH�HIIHFWLYHQHVV�RI�
FOHDU�DOLJQHUV�LQ�WRRWK�PRYHPHQWV�LQ�RUGHU�WR�DFKLHYH�KHDOWK\�
UHVXOWV� ZLWK� WKH� WUHDWPHQW� PHWKRG� WKH\� ZLOO� UHFRPPHQG�
FRQVLGHULQJ� WKH� WUHDWPHQW� QHHGV� DQG� H[SHFWDWLRQV� RI� WKH�
SDWLHQWV�� +RZHYHU�� WKH� HIIHFWLYHQHVV� RI� FOHDU� DOLJQHUV� LQ�
RUWKRGRQWLF�WUHDWPHQWV�LV�VWLOO�D�PDWWHU�RI�GHEDWH��7KH�SXUSRVH�
RI�WKLV�VXUYH\�VWXG\�LV�WR�HYDOXDWH�WKH�VXFFHVV�RI�WRRWK�PRYH-
PHQW� SURYLGHG� E\� FOHDU� DOLJQHUV� DQG� IL[HG� DSSOLDQFHV� E\�
RUWKRGRQWLVWV��

Material and Methods: 
2XU� VXUYH\� VWXG\�� ZKLFK� ZH� SUHSDUHG� E\� VHDUFKLQJ� WKH�
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7XUNLVK�2UWKRGRQWLF�6RFLHW\� �726���7KH�ZHE�EDVHG� VXUYH\�
ZDV� SUHSDUHG� XVLQJ� *RRJOH� )RUPV� �&DOLI��86$�� SURJUDP��
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UHVSRQVH�UDWH�LV�����������������SHRSOH��RI�WKH�RUWKRGRQWLVWV�
SDUWLFLSDWLQJ� LQ� WKH� VWXG\� XVH� FOHDU� DOLJQHUV� LQ� WKHLU�
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RODUDN� &OLQ&KHFN®� \D]ÕOÕPÕ� NXOODQÕOPDNWDGÕU�� � %X� VD\HGH�
KHNLP� WHGDYL� SODQODPDVÕQÕ� �� %R\XWOX� ��%�� VDQDO� RUWDPGD�
GH÷HUOHQGLUHELOLU�YH�SODQODPD��KHNLP�WDUDIÕQGDQ�WHNQLV\HQOHU�
LOH�LOHWLúLPH�JHoLOHUHNOH�GH÷LúWLULOHELOLU��

ùHIIDI�SODNODU�JHQHOOLNOH�KDILI�YH�RUWD�GHUHFHGH�PDORNO�]\RQ�
EXOXQDQ�YDNDODUGD��Q�NVOHUGH�YH�VDELW�WHO�WDNPDN�LVWHPH\HQ�
KDVWDODUGD�NXOODQÕOÕU��������%D]Õ�GHQH\LPOL�KHNLPOHU�]RU�KDVWD-
ODUÕQ�WHGDYLOHULQGH��úHIIDI�SODNODU�LOH�VDELW�RUWRGRQWLN�WHGDYLOH-
UL�NRPELQH��HGHUHN�NXOODQGÕNODUÕQÕ�ELOGLUPLúOHUGLU���������

2UWRGRQWLVWOHULQ��KDVWDODUÕQ�WHGDYL�LKWL\DoODUÕQÕ�YH�EHNOHQWLOH-
ULQL�J|]�|Q�QH�DODUDN�|QHUHFHNOHUL�WHGDYL�\|QWHPL\OH�VD÷OÕNOÕ�
VRQXoODUD� XODúDELOPHVLOHUL� LoLQ�� úHIIDI� SODNODUÕQ� GLú�
KDUHNHWOHULQGHNL� HWNLQOL÷L� KDNNÕQGD� ILNLU� VDKLEL� ROPDODUÕ�
JHUHNPHNWHGLU�� $QFDN�� úHIIDI� SODNODUÕQ� RUWRGRQWLN� WHGDYL��
OHUGHNL� HWNLQOL÷L� KDOHQ� WDUWÕúPD� NRQXVXGXU�� %X� DQNHW�
oDOÕúPDVÕQÕQ� DPDFÕ�� RUWRGRQWLVWOHULQ� úHIIDI� SODNODUOD� YH�
JHOHQHNVHO�VDELW�DSDUH\OHUOH�\DSWÕNODUÕ�WHGDYLOHUGH�GLú�KDUHNH-
WL� EDúDUÕVÕQÕ� GH÷HUOHQGLUPHNWLU�� dDOÕúPD� VRQXFXQGD�� KHNLP-
OHULQ�EX�LNL�IDUNOÕ�WHGDYL�WHNQL÷LQLQ�GLú�KDUHNHWLQGHNL�EDúDUÕVÕ�
KDNNÕQGDNL�ILNLUOHULQL�YH�GHQH\LPOHULQL�GL÷HU�PHVOHNWDúODUÕ\OD�
SD\ODúPDODUÕ� YH� EX� WHNQLNOHUGH� JHOHFHNWH� \DSÕODELOHFHN�
JHOLúWLUPHOHUH�\DUGÕPFÕ�ROPDN�DPDoODQPDNWDGÕU��
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QXQ� WXWDUVÕ]OÕN� LQGHNVLQL� YH\D� 3HHU�
$VVHVVPHQW� 5DWLQJ� �3$5�� LQGHNVLQL� NXOODQDUDN� úHIIDI�
SODNODUÕQ�VDELW�DSDUH\OHUH�NDUúÕ�VRQXoODUÕQÕ�GH÷HUOHQGLUPLúWLU�
������%D]Õ�\D]DUODU��úHIIDI�SODNODUÕQ�VDELW�DSDUH\OHUGHQ�|QHPOL�
|Oo�GH�GDKD�G�ú�N�VNRUODU��UHWWL÷LQL�J|VWHULUNHQ� ������GL÷HU�
\D]DUODU� LVH� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� ELU� IDUN� ROPDGÕ÷Õ�
VRQXFXQD� YDUPÕúODUGÕU� ������ ��� \ÕO� DUD\OD� \D\ÕQODQDQ� EX� ��
PDNDOHQLQ� IDUNOÕ� VRQXoODUÕ�� PXKWHPHOHQ� PDO]HPHOHUGHNL��
WHNQRORMLOHUGHNL� YH� WHGDYL� SURWRNROOHULQGHNL� JHOLúPH\L� YH�
L\LOHúWLUPHOHUL�\DQVÕWPDNWDGÕU�
+HQQHVV\� YH� DUN�� ����� PDQGLEXODU� NHVLFL� GLúOHULQ� WLSSLQJ�
KDUHNHWLQL�LQFHOHPLúOHU�YH�VDELW�DSDUH\OHULQ�úHIIDI�SODNODUGDQ�
GDKD�EDúDUÕOÕ�ROGX÷XQX�J|UP�úOHUGLU��%L]LP�oDOÕúPDPÕ]GD�GD�
EHQ]HU� úHNLOGH� ³WLSSLQJ´� KDUHNHWLQGH� VDELW� DSDUH\OHU� GDKD�
EDúDUÕOÕ�EXOXQPXúWXU��
ùHIIDI� SODNODU� LOH� WUDQVODV\RQ� KDUHNHWL� SURJUDPODQDELOL\RU�
ROPDVÕQD� UD÷PHQ�� ED]Õ� NOLQLN� X\JXODPDODUGD� VRQXoODU�
NRQWUROV�]�WLSSLQJ�RODUDN�J|U�OPHNWHGLU�������dDOÕúPDPÕ]GD�
GD�KHNLPOHU�³WUDQVODV\RQ´�KDUHNHWLQGH�VDELW�DSDUH\OHUL�GDKD�
EDúDUÕOÕ�EXOPXúWXU��

<DSÕODQ� oDOÕúPDODU� �������� \XYDUODN� NOLQLN� NXURQODUD� VDKLS�
NDQLQ�YH�SUHPRODU�GLúOHULQGH�VÕUDVÕ\OD�����YH�����URWDV\RQ�
G�]HOWLP� RUDQÕ\OD� G�ú�N� EDúDUÕ� J|VWHULUNHQ�� NHVLFL� GLúOHUGH�
GDKD� \�NVHN� EDúDUÕ� J|VWHUPLúOHUGLU�� ,QWHUSURNVLPDO� DúÕQGÕU-
PD��X\JXQ�DWDúPDQ�WDVDUÕPÕ�YH�NDGHPHOHQGLUPH��úHIIDI�SODN�
LOH� GLú� KDUHNHWL� EDúDUÕVÕQÕ� DUWWÕUÕU� ��������� dDOÕúPDPÕ]GD�
KHNLPOHU� ³URWDV\RQ´� KDUHNHWLQGH� VDELW� DSDUH\OHUL� GDKD�
EDúDUÕOÕ�EXOPXúWXU��
ùHIIDI� SODNODUGD� WRUN� KDUHNHWOHUL\OH� LOJLOL� OLWHUDW�UGH� oRN� D]�
PDNDOH�EXOXQPDNWDGÕU�������������7RUN�KDUHNHWL��GLú��]HULQGH�
HWNL�HGHQ�ELU�NXYYHW�oLIWLQL�JHUHNWLULU��(WNLOL�ELU�NXYYHW�oLIWLQLQ�
ROXúXPX� SODNODU� LOH� ]RU� ROGX÷XQGDQ� WRUN� KDUHNHWLQLQ�
JHUoHNOHúPHVL� ]RUGXU� ��������� dDOÕúPDPÕ]GD� KHNLPOHU� GH 
³WRUN´�NRQWURO�QGH�VDELW�DSDUH\OHUL�GDKD�EDúDUÕOÕ�EXOPXúWXU�
ùHIIDI�SODNODU�NXOODQÕOÕUNHQ�YHUWLNDO�G�]OHPGH�KDUHNHW�HWPHN�
]RUGXU��.UDYLW]�YH�DUN�� �����DQWHULRU� LQWUX]\RQ� LoLQ�����YH�
HNVWU�]\RQ�LoLQ�����EDúDUÕ�ELOGLUPLúWLU��.KRVUDYL�YH�DUN�������
úHIIDI� SODNODU� LOH� L\L� ELU� GHULQ� NDSDQÕú� WHGDYLVL� VD÷ODPÕúWÕU��
EXQXQOD�ELUOLNWH�VRQXo�JHUoHN�LQWU�]\RQGDQ�GH÷LO��J|UHFHOL�ELU�
LQWU�]\RQGDQ�ND\QDNODQPÕúWÕU��'L÷HU� ELU� oDOÕúPD� ����������
LQWU�]\RQ� KDUHNHWL� LOH� DOW� NHVLFL� GLúOHU� LoLQ� GDKD� \�NVHN� ELU�
EDúDUÕ� ELOGLUPLúWLU�� ùHIIDI� SODNODU� LOH� WHGDYL� \DSÕOÕUNHQ� ����
PP
\H� NDGDU� LQWU�]\RQ�KDUHNHWLQLQ� YHULPOL� ELU� úHNLOGH� HOGH�
HGLOHELOHFH÷L� NDQÕWODQPÕúWÕU� ������ dDOÕúPDPÕ]GD� KHNLPOHU�
³LQWU�]\RQ´� YH� ³HNVWU�]\RQ´� KDUHNHWLQGH� VDELW� DSDUH\OHUL�

GDKD�EDúDUÕOÕ�EXOPXúWXU�
9HVWLE�OROLQJXDO�KDUHNHWOHU�LOH�LOJLOL�\DSÕODQ�ED]Õ�oDOÕúPDODU-
GD���.UDYLW]�YH�DUN�������W�P�|Q�GLúOHU�LoLQ�������LOH�������
DUDVÕQGD� GH÷LúHQ� EHQ]HU� ELU� EDúDUÕ� RUDQÕ� WHVSLW� HWPLúOHUGLU��
/RPEDUGR� YH� DUN�¶QD� ����� J|UH� HQ� D]� EDúDUÕOÕ� KDUHNHW�� �VW�
NDQLQOHULQ�YHVWLE�OROLQJXDO�GHYULOPHVLGLU��������6RQ�RODUDN��
-LDQJ� YH� DUN�� ����� LVH� VDI� GHYULOPHQLQ� �������� NRQWUROO��
GHYULOPHGHQ� �������� GDKD� |QJ|U�OHELOLU� ROGX÷XQX� J|VWHU-
PLúOHUGLU�� dDOÕúPDPÕ]GD� KHNLPOHU� ³SURWU�]\RQ´� YH 
³UHWU�]\RQ´� KDUHNHWLQGH� VDELW� DSDUH\OHUL� GDKD� EDúDUÕOÕ�
EXOPXúWXU�

ùHIIDI� SODNODU� LOH�PRODU� GLVWDOL]DV\RQX� WDKPLQ� HGLOHELOLU� ELU�
KDUHNHWWLU� ������ 6LPRQ� YH� DUN�� ����� �VW� PRODU� GLúOHUGH� ����
PP¶GHQ� ID]OD� GLVWDOL]DV\RQ� LoLQ� ���� RUDQÕQGD� EDúDUÕ�
ELOGLUPLúWLU�� 6ÕQÕI� ,,� HODVWLNOHU� YH� DWDúPDQODUOD�� �VW� PRODU�
GLúOHU������PP�GLVWDOL]H�HGLOHELOLU�������dDOÕúPDPÕ]GD�KHNLP-
ler ³GLVWDOL]DV\RQ´� KDUHNHWLQGH� úHIIDI�SODNODUÕ�GDKD�EDúDUÕOÕ�
EXOPXúWXU��
ùHIIDI�SODNODUOD�PRODU�PHVLDOL]DV\RQX�J|]�|Q�QGH�EXOXQGX-
UXOGX÷XQGD�� PRODU� GLVWDOL]DV\RQXQGDQ� GDKD� ]RUGXU� ������
/RQJ�YH� DUN�� ����� \DSWÕ÷Õ� oDOÕúPDGD�GD�� X\JXODQDQ�NXYYHWL�
DUWWÕUPDODUÕQD�UD÷PHQ�KDUHNHWLQ�]RUOX÷XQGDQ�EDKVHWPLúOHUGLU��
dDOÕúPDPÕ]GD� KHNLPOHU� ³PH]LDOL]DV\RQ´� KDUHNHWLQGH� VDELW�
DSDUH\OHUL�GDKD�EDúDUÕOÕ�EXOPXúWXU�
3DYRQL� YH� DUN�
QÕQ� ����� \DSWÕ÷Õ� oDOÕúPDGD�� WUDQVYHUVDO�
GHQWRDOYHRODU� JHQLúOL÷LQ� GH÷LúLPLQGH� NDSDNOÕ� EUDNHWOHULQ�
úHIIDI�SODNODUD�J|UH�GDKD� L\L�VRQXoODU�YHUGL÷L�J|VWHULOPLúWLU��
ùHIIDI� SODN� JUXEXQGD� W�P� |Oo�POHUGH� PDNVLOOHU� DUNODUGD�
DQODPOÕ� ELU� JHQLúOHPH� J|VWHULOPHPLúWLU�� <DSÕODQ� EDúND� ��
oDOÕúPD����������úHIIDI�SODNODU�LOH�\DSÕODQ�PDNVLOOHU�JHQLúOH-
PHQLQ� GLúOHULQ� GHYULOPHVL� \ROX\OD� JHUoHNOHúWL÷LQL� J|VWHU-
PLúWLU��0DQGLEXODGD�LVH�úHIIDI�SODNODU�LOH�JHQHO�DUN�JHQLúOHPH-
VLQGHNL�EDúDUÕ�����RODUDN�EXOXQPXúWXU�������$QFDN��DUDúWÕU-
PDFÕODU�PDQGLEXODGD� JHUHNHQ� GH÷LúLNOLN�PLNWDUÕQÕQ�PDNVLO-
OD\D� J|UH� GDKD� G�ú�N� ROPDVÕ� QHGHQL\OH� PDQGLEXODQÕQ�
JHQLúOHPH�LoLQ�GDKD�\�NVHN�EDúDUÕ�HOGH�HWWL÷LQL�|QH�V�UP�úOH-
UGLU� ������ dDOÕúPDPÕ]GD� KHNLPOHU� ³GLúVHO� JHQLúOHWPH´�
KDUHNHWLQGH�VDELW�DSDUH\OHUL�GDKD�EDúDUÕOÕ�EXOPXúWXU�

<DSÕODQ� oDOÕúPDODUGD� ����������� úHIIDI� SODNODU� LOH� \DSÕODQ�
WHGDYLOHUGH� RNO�]DO� NRQWDNWODU� \HWHUVL]GLU�� ùHIIDI� SODNODUÕQ�
VDELW�DSDUH\OHU�NDGDU�\HWHUOL�RNO�]DO�WHPDV�VD÷OD\DPDPDVÕQÕQ�
QHGHQL�� SOD÷ÕQ� EHOLUJLQ� ELU� XQGHUFXW� ROPDGÕNoD� ELU� GLúL�
HNVWU�]H� HWPHVLQLQ� ]RU� ROPDVÕ� YH� D\UÕFD� SOD÷ÕQ�� GLúOHULQ�
RNO�]DO� \�]H\OHULQL� NDSODPDVÕ\OD� RNO�]\RQXQ� RWXUPDVÕQÕ�
|QOHPHVLGLU� ��������� dDOÕúPDPÕ]GD� KHNLPOHU� WHGDYL� VRQX�
³LQWHUGLMLWDV\RQXQ´� VD÷ODQPDVÕQGD� VDELW� DSDUH\OHUL� GDKD�
EDúDUÕOÕ�EXOPXúWXU�
dDOÕúPDPÕ]D�J|UH��VRQ����D\GD�úHIIDI�SODNODU� LOH� WHGDYLVLQH�
EDúODQDQ� KDVWD� VD\ÕVÕQD� J|UH� GLú� KDUHNHWOHUL� GH÷HUOHQGL-
ULOGL÷LQGH�LVH��úHIIDI�SODNODUOD�GDKD�D]�VD\ÕGD�KDVWD�WHGDYL\H�
EDúOD\DQ� KHNLPOHULQ� JHQHO� RODUDN� GLú� KDUHNHWOHULQGH� úHIIDI�
SODNODUÕ��GDKD�ID]OD�KDVWD��WHGDYLVLQH�EDúOD\DQ�KHNLPOHUH�J|UH�
GDKD�EDúDUÕVÕ]�J|UG�÷��J|]OHQPLúWLU��%XQX�KHNLPOHULQ�GDKD�
ID]OD� WHGDYL� \DSWÕNoD� HGLQGLNOHUL� WHFU�EHOHU� VRQXFX�
JHUoHNOHúPHVLQL�LVWHGLNOHUL�KDUHNHWOHU�LoLQ�o|]�POHU�JHOLúWLU-
PHOHULQH�ED÷OD\DELOHFH÷LPL]�JLEL��WHFU�EHVL�DUWDQ�KHNLPOHULQ�

NXOODQPDN� LVWHGLNOHUL� DSDUH\OHU� LOH� JHUoHNOHúHFHN� GLú�
KDUHNHWOHULQL� |QJ|UHELOLUOLNOHULQLQ� DUWPDVÕ� VRQXFX� GR÷UX�
WHGDYL�DOWHUQDWLIOHULQL�VHoPHOHULQH�GH�ED÷OD\DELOLUL]��
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ABSTRACT
Objectives:
2UWKRGRQWLVWV�QHHG�WR�KDYH�DQ�LGHD�DERXW�WKH�HIIHFWLYHQHVV�RI�
FOHDU�DOLJQHUV�LQ�WRRWK�PRYHPHQWV�LQ�RUGHU�WR�DFKLHYH�KHDOWK\�
UHVXOWV� ZLWK� WKH� WUHDWPHQW� PHWKRG� WKH\� ZLOO� UHFRPPHQG�
FRQVLGHULQJ� WKH� WUHDWPHQW� QHHGV� DQG� H[SHFWDWLRQV� RI� WKH�
SDWLHQWV�� +RZHYHU�� WKH� HIIHFWLYHQHVV� RI� FOHDU� DOLJQHUV� LQ�
RUWKRGRQWLF�WUHDWPHQWV�LV�VWLOO�D�PDWWHU�RI�GHEDWH��7KH�SXUSRVH�
RI�WKLV�VXUYH\�VWXG\�LV�WR�HYDOXDWH�WKH�VXFFHVV�RI�WRRWK�PRYH-
PHQW� SURYLGHG� E\� FOHDU� DOLJQHUV� DQG� IL[HG� DSSOLDQFHV� E\�
RUWKRGRQWLVWV��

Material and Methods: 
2XU� VXUYH\� VWXG\�� ZKLFK� ZH� SUHSDUHG� E\� VHDUFKLQJ� WKH�
UHOHYDQW� OLWHUDWXUH�� ZDV� FDUULHG� RXW� RQ� WKH� GDWDEDVH� RI� WKH�
7XUNLVK�2UWKRGRQWLF�6RFLHW\� �726���7KH�ZHE�EDVHG� VXUYH\�
ZDV� SUHSDUHG� XVLQJ� *RRJOH� )RUPV� �&DOLI��86$�� SURJUDP��
7KH�VXUYH\�VWXG\�FRQVLVWV�RI���SDUWV��,Q�WKH�ILUVW�SDUW��GHPR-
JUDSKLF� LQIRUPDWLRQ� VXFK� DV� DJH� DQG� JHQGHU�� LQ� WKH� VHFRQG�
SDUW��WKH�GRFWRU¶V�WUHDWPHQW�PDQDJHPHQW�ZLWK�FOHDU�DOLJQHUV��
DQG�LQ�WKH�WKLUG�SDUW�DERXW�WKH�RUWKRGRQWLN�WRRWK�PRYHPHQWV�
SURYLGHG�ZLWK�FOHDU�DOLJQHUV�DQG�IL[HG�DSSOLDQFHV�ZHUH�DVNHG��
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7HUPRSODVWLN� SODNODU� X]XQ� ]DPDQ� |QFH� �UHWLOPLú�� DQFDN�
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WHQ�|QFH�RUWRGRQWLGH��NXOODQÕOPDPÕúWÕU������0DO]HPH�YH�
ELOJLVD\DU� \DUGÕPÕQGDNL� JHOLúPHOHU� VD\HVLQGH� WHUPRSODVWLN�
SODNODU���UHWLPL�YH�X\JXODQPDVÕ�GDKD�NROD\��GDKD�YHULPOL�YH�
GDKD�WDKPLQ�HGLOHELOLU�ROPXúWXU������%X�SODNODU�IDUNOÕ�NDOÕQ-
OÕNODUGD� KD]ÕUODQDUDN� RUWRGRQWLN� WHGDYLOHUGHQ� VRQUD� GLúOHULQ�
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KDVWDODUGD�NXOODQÕOÕU��������%D]Õ�GHQH\LPOL�KHNLPOHU�]RU�KDVWD-
ODUÕQ�WHGDYLOHULQGH��úHIIDI�SODNODU�LOH�VDELW�RUWRGRQWLN�WHGDYLOH-
UL�NRPELQH��HGHUHN�NXOODQGÕNODUÕQÕ�ELOGLUPLúOHUGLU���������
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JHUHNPHNWHGLU�� $QFDN�� úHIIDI� SODNODUÕQ� RUWRGRQWLN� WHGDYL��
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ODUÕQÕQ�IDUNÕQGD�ROPDOÕGÕU������LOH�����DUDVÕQGD�GH÷LúHQ�GLú�
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$VVHVVPHQW� 5DWLQJ� �3$5�� LQGHNVLQL� NXOODQDUDN� úHIIDI�
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EHQ]HU� úHNLOGH� ³WLSSLQJ´� KDUHNHWLQGH� VDELW� DSDUH\OHU� GDKD�
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ROPDVÕQD� UD÷PHQ�� ED]Õ� NOLQLN� X\JXODPDODUGD� VRQXoODU�
NRQWUROV�]�WLSSLQJ�RODUDN�J|U�OPHNWHGLU�������dDOÕúPDPÕ]GD�
GD�KHNLPOHU�³WUDQVODV\RQ´�KDUHNHWLQGH�VDELW�DSDUH\OHUL�GDKD�
EDúDUÕOÕ�EXOPXúWXU��
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NDQLQ�YH�SUHPRODU�GLúOHULQGH�VÕUDVÕ\OD�����YH�����URWDV\RQ�
G�]HOWLP� RUDQÕ\OD� G�ú�N� EDúDUÕ� J|VWHULUNHQ�� NHVLFL� GLúOHUGH�
GDKD� \�NVHN� EDúDUÕ� J|VWHUPLúOHUGLU�� ,QWHUSURNVLPDO� DúÕQGÕU-
PD��X\JXQ�DWDúPDQ�WDVDUÕPÕ�YH�NDGHPHOHQGLUPH��úHIIDI�SODN�
LOH� GLú� KDUHNHWL� EDúDUÕVÕQÕ� DUWWÕUÕU� ��������� dDOÕúPDPÕ]GD�
KHNLPOHU� ³URWDV\RQ´� KDUHNHWLQGH� VDELW� DSDUH\OHUL� GDKD�
EDúDUÕOÕ�EXOPXúWXU��
ùHIIDI� SODNODUGD� WRUN� KDUHNHWOHUL\OH� LOJLOL� OLWHUDW�UGH� oRN� D]�
PDNDOH�EXOXQPDNWDGÕU�������������7RUN�KDUHNHWL��GLú��]HULQGH�
HWNL�HGHQ�ELU�NXYYHW�oLIWLQL�JHUHNWLULU��(WNLOL�ELU�NXYYHW�oLIWLQLQ�
ROXúXPX� SODNODU� LOH� ]RU� ROGX÷XQGDQ� WRUN� KDUHNHWLQLQ�
JHUoHNOHúPHVL� ]RUGXU� ��������� dDOÕúPDPÕ]GD� KHNLPOHU� GH 
³WRUN´�NRQWURO�QGH�VDELW�DSDUH\OHUL�GDKD�EDúDUÕOÕ�EXOPXúWXU�
ùHIIDI�SODNODU�NXOODQÕOÕUNHQ�YHUWLNDO�G�]OHPGH�KDUHNHW�HWPHN�
]RUGXU��.UDYLW]�YH�DUN�� �����DQWHULRU� LQWUX]\RQ� LoLQ�����YH�
HNVWU�]\RQ�LoLQ�����EDúDUÕ�ELOGLUPLúWLU��.KRVUDYL�YH�DUN�������
úHIIDI� SODNODU� LOH� L\L� ELU� GHULQ� NDSDQÕú� WHGDYLVL� VD÷ODPÕúWÕU��
EXQXQOD�ELUOLNWH�VRQXo�JHUoHN�LQWU�]\RQGDQ�GH÷LO��J|UHFHOL�ELU�
LQWU�]\RQGDQ�ND\QDNODQPÕúWÕU��'L÷HU� ELU� oDOÕúPD� ����������
LQWU�]\RQ� KDUHNHWL� LOH� DOW� NHVLFL� GLúOHU� LoLQ� GDKD� \�NVHN� ELU�
EDúDUÕ� ELOGLUPLúWLU�� ùHIIDI� SODNODU� LOH� WHGDYL� \DSÕOÕUNHQ� ����
PP
\H� NDGDU� LQWU�]\RQ�KDUHNHWLQLQ� YHULPOL� ELU� úHNLOGH� HOGH�
HGLOHELOHFH÷L� NDQÕWODQPÕúWÕU� ������ dDOÕúPDPÕ]GD� KHNLPOHU�
³LQWU�]\RQ´� YH� ³HNVWU�]\RQ´� KDUHNHWLQGH� VDELW� DSDUH\OHUL�

GDKD�EDúDUÕOÕ�EXOPXúWXU�
9HVWLE�OROLQJXDO�KDUHNHWOHU�LOH�LOJLOL�\DSÕODQ�ED]Õ�oDOÕúPDODU-
GD���.UDYLW]�YH�DUN�������W�P�|Q�GLúOHU�LoLQ�������LOH�������
DUDVÕQGD� GH÷LúHQ� EHQ]HU� ELU� EDúDUÕ� RUDQÕ� WHVSLW� HWPLúOHUGLU��
/RPEDUGR� YH� DUN�¶QD� ����� J|UH� HQ� D]� EDúDUÕOÕ� KDUHNHW�� �VW�
NDQLQOHULQ�YHVWLE�OROLQJXDO�GHYULOPHVLGLU��������6RQ�RODUDN��
-LDQJ� YH� DUN�� ����� LVH� VDI� GHYULOPHQLQ� �������� NRQWUROO��
GHYULOPHGHQ� �������� GDKD� |QJ|U�OHELOLU� ROGX÷XQX� J|VWHU-
PLúOHUGLU�� dDOÕúPDPÕ]GD� KHNLPOHU� ³SURWU�]\RQ´� YH 
³UHWU�]\RQ´� KDUHNHWLQGH� VDELW� DSDUH\OHUL� GDKD� EDúDUÕOÕ�
EXOPXúWXU�
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PP¶GHQ� ID]OD� GLVWDOL]DV\RQ� LoLQ� ���� RUDQÕQGD� EDúDUÕ�
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GLúOHU������PP�GLVWDOL]H�HGLOHELOLU�������dDOÕúPDPÕ]GD�KHNLP-
ler ³GLVWDOL]DV\RQ´� KDUHNHWLQGH� úHIIDI�SODNODUÕ�GDKD�EDúDUÕOÕ�
EXOPXúWXU��
ùHIIDI�SODNODUOD�PRODU�PHVLDOL]DV\RQX�J|]�|Q�QGH�EXOXQGX-
UXOGX÷XQGD�� PRODU� GLVWDOL]DV\RQXQGDQ� GDKD� ]RUGXU� ������
/RQJ�YH� DUN�� ����� \DSWÕ÷Õ� oDOÕúPDGD�GD�� X\JXODQDQ�NXYYHWL�
DUWWÕUPDODUÕQD�UD÷PHQ�KDUHNHWLQ�]RUOX÷XQGDQ�EDKVHWPLúOHUGLU��
dDOÕúPDPÕ]GD� KHNLPOHU� ³PH]LDOL]DV\RQ´� KDUHNHWLQGH� VDELW�
DSDUH\OHUL�GDKD�EDúDUÕOÕ�EXOPXúWXU�
3DYRQL� YH� DUN�
QÕQ� ����� \DSWÕ÷Õ� oDOÕúPDGD�� WUDQVYHUVDO�
GHQWRDOYHRODU� JHQLúOL÷LQ� GH÷LúLPLQGH� NDSDNOÕ� EUDNHWOHULQ�
úHIIDI�SODNODUD�J|UH�GDKD� L\L�VRQXoODU�YHUGL÷L�J|VWHULOPLúWLU��
ùHIIDI� SODN� JUXEXQGD� W�P� |Oo�POHUGH� PDNVLOOHU� DUNODUGD�
DQODPOÕ� ELU� JHQLúOHPH� J|VWHULOPHPLúWLU�� <DSÕODQ� EDúND� ��
oDOÕúPD����������úHIIDI�SODNODU�LOH�\DSÕODQ�PDNVLOOHU�JHQLúOH-
PHQLQ� GLúOHULQ� GHYULOPHVL� \ROX\OD� JHUoHNOHúWL÷LQL� J|VWHU-
PLúWLU��0DQGLEXODGD�LVH�úHIIDI�SODNODU�LOH�JHQHO�DUN�JHQLúOHPH-
VLQGHNL�EDúDUÕ�����RODUDN�EXOXQPXúWXU�������$QFDN��DUDúWÕU-
PDFÕODU�PDQGLEXODGD� JHUHNHQ� GH÷LúLNOLN�PLNWDUÕQÕQ�PDNVLO-
OD\D� J|UH� GDKD� G�ú�N� ROPDVÕ� QHGHQL\OH� PDQGLEXODQÕQ�
JHQLúOHPH�LoLQ�GDKD�\�NVHN�EDúDUÕ�HOGH�HWWL÷LQL�|QH�V�UP�úOH-
UGLU� ������ dDOÕúPDPÕ]GD� KHNLPOHU� ³GLúVHO� JHQLúOHWPH´�
KDUHNHWLQGH�VDELW�DSDUH\OHUL�GDKD�EDúDUÕOÕ�EXOPXúWXU�

<DSÕODQ� oDOÕúPDODUGD� ����������� úHIIDI� SODNODU� LOH� \DSÕODQ�
WHGDYLOHUGH� RNO�]DO� NRQWDNWODU� \HWHUVL]GLU�� ùHIIDI� SODNODUÕQ�
VDELW�DSDUH\OHU�NDGDU�\HWHUOL�RNO�]DO�WHPDV�VD÷OD\DPDPDVÕQÕQ�
QHGHQL�� SOD÷ÕQ� EHOLUJLQ� ELU� XQGHUFXW� ROPDGÕNoD� ELU� GLúL�
HNVWU�]H� HWPHVLQLQ� ]RU� ROPDVÕ� YH� D\UÕFD� SOD÷ÕQ�� GLúOHULQ�
RNO�]DO� \�]H\OHULQL� NDSODPDVÕ\OD� RNO�]\RQXQ� RWXUPDVÕQÕ�
|QOHPHVLGLU� ��������� dDOÕúPDPÕ]GD� KHNLPOHU� WHGDYL� VRQX�
³LQWHUGLMLWDV\RQXQ´� VD÷ODQPDVÕQGD� VDELW� DSDUH\OHUL� GDKD�
EDúDUÕOÕ�EXOPXúWXU�
dDOÕúPDPÕ]D�J|UH��VRQ����D\GD�úHIIDI�SODNODU� LOH� WHGDYLVLQH�
EDúODQDQ� KDVWD� VD\ÕVÕQD� J|UH� GLú� KDUHNHWOHUL� GH÷HUOHQGL-
ULOGL÷LQGH�LVH��úHIIDI�SODNODUOD�GDKD�D]�VD\ÕGD�KDVWD�WHGDYL\H�
EDúOD\DQ� KHNLPOHULQ� JHQHO� RODUDN� GLú� KDUHNHWOHULQGH� úHIIDI�
SODNODUÕ��GDKD�ID]OD�KDVWD��WHGDYLVLQH�EDúOD\DQ�KHNLPOHUH�J|UH�
GDKD�EDúDUÕVÕ]�J|UG�÷��J|]OHQPLúWLU��%XQX�KHNLPOHULQ�GDKD�
ID]OD� WHGDYL� \DSWÕNoD� HGLQGLNOHUL� WHFU�EHOHU� VRQXFX�
JHUoHNOHúPHVLQL�LVWHGLNOHUL�KDUHNHWOHU�LoLQ�o|]�POHU�JHOLúWLU-
PHOHULQH�ED÷OD\DELOHFH÷LPL]�JLEL��WHFU�EHVL�DUWDQ�KHNLPOHULQ�

NXOODQPDN� LVWHGLNOHUL� DSDUH\OHU� LOH� JHUoHNOHúHFHN� GLú�
KDUHNHWOHULQL� |QJ|UHELOLUOLNOHULQLQ� DUWPDVÕ� VRQXFX� GR÷UX�
WHGDYL�DOWHUQDWLIOHULQL�VHoPHOHULQH�GH�ED÷OD\DELOLUL]��
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ABSTRACT
Objectives:
2UWKRGRQWLVWV�QHHG�WR�KDYH�DQ�LGHD�DERXW�WKH�HIIHFWLYHQHVV�RI�
FOHDU�DOLJQHUV�LQ�WRRWK�PRYHPHQWV�LQ�RUGHU�WR�DFKLHYH�KHDOWK\�
UHVXOWV� ZLWK� WKH� WUHDWPHQW� PHWKRG� WKH\� ZLOO� UHFRPPHQG�
FRQVLGHULQJ� WKH� WUHDWPHQW� QHHGV� DQG� H[SHFWDWLRQV� RI� WKH�
SDWLHQWV�� +RZHYHU�� WKH� HIIHFWLYHQHVV� RI� FOHDU� DOLJQHUV� LQ�
RUWKRGRQWLF�WUHDWPHQWV�LV�VWLOO�D�PDWWHU�RI�GHEDWH��7KH�SXUSRVH�
RI�WKLV�VXUYH\�VWXG\�LV�WR�HYDOXDWH�WKH�VXFFHVV�RI�WRRWK�PRYH-
PHQW� SURYLGHG� E\� FOHDU� DOLJQHUV� DQG� IL[HG� DSSOLDQFHV� E\�
RUWKRGRQWLVWV��

Material and Methods: 
2XU� VXUYH\� VWXG\�� ZKLFK� ZH� SUHSDUHG� E\� VHDUFKLQJ� WKH�
UHOHYDQW� OLWHUDWXUH�� ZDV� FDUULHG� RXW� RQ� WKH� GDWDEDVH� RI� WKH�
7XUNLVK�2UWKRGRQWLF�6RFLHW\� �726���7KH�ZHE�EDVHG� VXUYH\�
ZDV� SUHSDUHG� XVLQJ� *RRJOH� )RUPV� �&DOLI��86$�� SURJUDP��
7KH�VXUYH\�VWXG\�FRQVLVWV�RI���SDUWV��,Q�WKH�ILUVW�SDUW��GHPR-
JUDSKLF� LQIRUPDWLRQ� VXFK� DV� DJH� DQG� JHQGHU�� LQ� WKH� VHFRQG�
SDUW��WKH�GRFWRU¶V�WUHDWPHQW�PDQDJHPHQW�ZLWK�FOHDU�DOLJQHUV��
DQG�LQ�WKH�WKLUG�SDUW�DERXW�WKH�RUWKRGRQWLN�WRRWK�PRYHPHQWV�
SURYLGHG�ZLWK�FOHDU�DOLJQHUV�DQG�IL[HG�DSSOLDQFHV�ZHUH�DVNHG��
,%0� 6366� 6WDWLVWLFV� ��� �,%0� 6366�7XUNH\�� SURJUDP�ZDV�
XVHG�IRU�VWDWLVWLFDO�DQDO\VLV�LQ�WKH�VWXG\�

Results: 
6XUYH\�IRUPV�ZDV�GHOLYHUHG�WR������RUWKRGRQWLVWV�UHJLVWHUHG�
ZLWK�726�DQG�����RUWKRGRQWLVWV�SDUWLFLSDWHG�LQ�RXU�VWXG\��7KH�
UHVSRQVH�UDWH�LV�����������������SHRSOH��RI�WKH�RUWKRGRQWLVWV�
SDUWLFLSDWLQJ� LQ� WKH� VWXG\� XVH� FOHDU� DOLJQHUV� LQ� WKHLU�
WUHDWPHQWV��7KHUH�LV�D�VWDWLVWLFDOO\�VLJQLILFDQW�GLIIHUHQFH�LQ�WKH�
XVH�RI�FOHDU�DOLJQHUV�LQ�WUHDWPHQW�DFFRUGLQJ�WR�DFDGHPLF�WLWOH�
�P ���������7KH�UDWH�RI�XVLQJ�FOHDU�DOLJQHUV�LQ�WKH�WUHDWPHQW�RI�
UHVLGHQF\� VWXGHQWV� �������� ZDV� VWDWLVWLFDOO\� VLJQLILFDQWO\�
ORZHU�WKDQ�DOO�RWKHU�WLWOHV��P ���������7KH�UDWH�RI�XVLQJ�FOHDU�
DOLJQHUV�LQ�WKH�WUHDWPHQW�RI�SK'�VWXGHQWV���������ZDV�VWDWLVWL-
FDOO\� VLJQLILFDQWO\� ORZHU� WKDQ� WKDW� RI�$VVRFLDWH� 3URIHVVRU��
3URIHVVRU�DQG�6SHFLDOLVW�'U���P ���������7KHUH�ZDV�QR�VLJQLIL-
FDQW�GLIIHUHQFH�EHWZHHQ�RWKHU�WLWOHV��P !��������2UWKRGRQWLVWV�
FRQVLGHUHG� IL[HG�DSSOLDQFHV�VXSHULRU� WR�FOHDU�DOLJQHUV� LQ�DOO�
WRRWK�PRYHPHQWV�H[FHSW�GLVWDOL]DWLRQ��P ��������

Conclusion: 
,Q�RXU�VWXG\��RUWKRGRQWLVWV�FRQVLGHU�IL[HG�DSSOLDQFHV�VXSHULRU�
LQ�DOO� FDVHV�� H[FHSW� IRU�GLVWDOL]DWLRQ�PRYHPHQW�� LQ� WHUPV�RI�
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HUV�LQFUHDVHV��WKH�UDWH�RI�ILQGLQJ�DOLJQHUV�WR�EH�VXFFHVVIXO�DOVR�
LQFUHDVHV�
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GDKD�ID]OD�WHUFLK�HGLOPHNWHGLU������ùHIIDI�SODNODUOD�X\JXODQDQ�
WHGDYLOHU��GLúOHUL�\HQL�NRQXPODUD�WDúÕPDN�LoLQ��UHWLOHQ�ELU�GL]L�
úHIIDI�WHUPRSODVWLN�|]HO�SODNODUÕQ�VÕUD\OD�NXOODQÕOPDVÕ�HVDVÕQD�
GD\DQPDNWDGÕU�� ùHIIDI� SODNODU�� JHOHQHNVHO� VDELW� DSDUH\OHUL�
WDNPDNWDQ� oHNLQHQ� \HWLúNLQ� RUWRGRQWLN� KDVWDODU�� |]HOOLNOH�
KDILI� LOH� RUWD� GHUHFHGH� oDSUDúÕNOÕ÷Õ� YH\D� GLDVWHPDVÕ� � RODQ�
KDVWDODU�LoLQ�LGHDO�VHoLPGLU�������

7HUPRSODVWLN� SODNODU� X]XQ� ]DPDQ� |QFH� �UHWLOPLú�� DQFDN�
����
WHQ�|QFH�RUWRGRQWLGH��NXOODQÕOPDPÕúWÕU������0DO]HPH�YH�
ELOJLVD\DU� \DUGÕPÕQGDNL� JHOLúPHOHU� VD\HVLQGH� WHUPRSODVWLN�
SODNODU���UHWLPL�YH�X\JXODQPDVÕ�GDKD�NROD\��GDKD�YHULPOL�YH�
GDKD�WDKPLQ�HGLOHELOLU�ROPXúWXU������%X�SODNODU�IDUNOÕ�NDOÕQ-
OÕNODUGD� KD]ÕUODQDUDN� RUWRGRQWLN� WHGDYLOHUGHQ� VRQUD� GLúOHULQ�
KDUHNHW� HWPHVLQL� HQJHOOHPH� DPDoOÕ� SHNLúWLUPH� SOD÷Õ� RODUDN�
NXOODQÕODELOHFH÷L� JLEL� RUWRGRQWLN� WHGDYLOHUGH� GLúOHUL� KDUHNHW�
HWWLUPHN�LoLQ�GH�NXOODQÕODELOLU������

.OLQLN�DUDúWÕUPDODUGD�HWNLOL�ROGX÷X�NDQÕWODQPÕú�VDELW�DSDUH\-
OHUOH� \DSÕODQ� WHGDYLOHU�� X]XQ� ELU� JHoPLúH� VDKLSWLU�� ùHIIDI�
SODNODU� LVH� EXQXQ� DNVLQH� NÕVD� ELU� JHoPLúH� VDKLSWLU�� gUQHN�
RODUDN�� ,QYLVDOLJQ®�� .DOLIRUQL\D
GD�$OLJQ� 7HFKQRORJ\70
QLQ�
NXUXFXODUÕ�RODQ�.HOVH\�:LUWK�YH�=LD�&KLVWL� WDUDIÕQGDQ������
\ÕOÕQGD�WDQÕWÕOPÕú�ROPDVÕQD�UD÷PHQ��GLú�WHOOHULQH�ELU�DOWHUQDWLI�
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,QYLVDOLJQ®� WHNQL÷LQGH�� WHGDYL� VRQXFXQX� WDKPLQ� HWPHN� LoLQ�
VLVWHPLQ� WHNQLN� DQDKWDUÕ� YH� KHNLPOHUOH� LOHWLúLPGH� ELU� DUDo�
RODUDN� &OLQ&KHFN®� \D]ÕOÕPÕ� NXOODQÕOPDNWDGÕU�� � %X� VD\HGH�
KHNLP� WHGDYL� SODQODPDVÕQÕ� �� %R\XWOX� ��%�� VDQDO� RUWDPGD�
GH÷HUOHQGLUHELOLU�YH�SODQODPD��KHNLP�WDUDIÕQGDQ�WHNQLV\HQOHU�
LOH�LOHWLúLPH�JHoLOHUHNOH�GH÷LúWLULOHELOLU��

ùHIIDI�SODNODU�JHQHOOLNOH�KDILI�YH�RUWD�GHUHFHGH�PDORNO�]\RQ�
EXOXQDQ�YDNDODUGD��Q�NVOHUGH�YH�VDELW�WHO�WDNPDN�LVWHPH\HQ�
KDVWDODUGD�NXOODQÕOÕU��������%D]Õ�GHQH\LPOL�KHNLPOHU�]RU�KDVWD-
ODUÕQ�WHGDYLOHULQGH��úHIIDI�SODNODU�LOH�VDELW�RUWRGRQWLN�WHGDYLOH-
UL�NRPELQH��HGHUHN�NXOODQGÕNODUÕQÕ�ELOGLUPLúOHUGLU���������

2UWRGRQWLVWOHULQ��KDVWDODUÕQ�WHGDYL�LKWL\DoODUÕQÕ�YH�EHNOHQWLOH-
ULQL�J|]�|Q�QH�DODUDN�|QHUHFHNOHUL�WHGDYL�\|QWHPL\OH�VD÷OÕNOÕ�
VRQXoODUD� XODúDELOPHVLOHUL� LoLQ�� úHIIDI� SODNODUÕQ� GLú�
KDUHNHWOHULQGHNL� HWNLQOL÷L� KDNNÕQGD� ILNLU� VDKLEL� ROPDODUÕ�
JHUHNPHNWHGLU�� $QFDN�� úHIIDI� SODNODUÕQ� RUWRGRQWLN� WHGDYL��
OHUGHNL� HWNLQOL÷L� KDOHQ� WDUWÕúPD� NRQXVXGXU�� %X� DQNHW�
oDOÕúPDVÕQÕQ� DPDFÕ�� RUWRGRQWLVWOHULQ� úHIIDI� SODNODUOD� YH�
JHOHQHNVHO�VDELW�DSDUH\OHUOH�\DSWÕNODUÕ�WHGDYLOHUGH�GLú�KDUHNH-
WL� EDúDUÕVÕQÕ� GH÷HUOHQGLUPHNWLU�� dDOÕúPD� VRQXFXQGD�� KHNLP-
OHULQ�EX�LNL�IDUNOÕ�WHGDYL�WHNQL÷LQLQ�GLú�KDUHNHWLQGHNL�EDúDUÕVÕ�
KDNNÕQGDNL�ILNLUOHULQL�YH�GHQH\LPOHULQL�GL÷HU�PHVOHNWDúODUÕ\OD�
SD\ODúPDODUÕ� YH� EX� WHNQLNOHUGH� JHOHFHNWH� \DSÕODELOHFHN�
JHOLúWLUPHOHUH�\DUGÕPFÕ�ROPDN�DPDoODQPDNWDGÕU��
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%X�YHULOHUH�J|UH�� GLVWDOL]DV\RQ�KDULo� W�P�GLú� KDUHNHWOHULQLQ�
VDELW�DSDUH\OHU�LOH�GDKD�HWNLOL�JHUoHNOHúWL÷L�FHYDEÕ�YHULOPLú��YH�
EX� IDUN� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� EXOXQPXúWXU�� +HNLPOHU�
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GDKD� HWNLOL� JHUoHNOHúWL÷L� FHYDEÕ� YHULOPLúWLU� YH� EX� IDUN� GD�
LVWDWLVWLNVHO�RODUDN�DQODPOÕGÕU�
6RQ� ��� D\GD� úHIIDI� SODNODU� LOH� WHGDYLVLQH� EDúODQDQ� KDVWD�
VD\ÕVÕQD�J|UH�GLú�KDUHNHWOHUL�GH÷HUOHQGLULOGL÷LQGH� LVH�� úHIIDI�
SODNODUOD�GDKD�D]�VD\ÕGD��KDVWD�WHGDYL\H�EDúOD\DQ�KHNLPOHULQ�
JHQHO� RODUDN� GLú� KDUHNHWOHULQGH� úHIIDI� SODNODUÕ�� GDKD� ID]OD�
KDVWD� � WHGDYLVLQH� EDúOD\DQ� KHNLPOHUH� J|UH� GDKD� EDúDUÕVÕ]�
J|UG�÷��WHVSLW�HGLOPLúWLU��7DEOR�����
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ùHIIDI� SODNODU� G�Q\D� oDSÕQGD� ELUoRN� KHNLP� WDUDIÕQGDQ�
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OÕ�WHGDYLOHU�GDKLO��GHQH\LP�G�]H\LQH�GD\DOÕ�JHQLú�ELU�X\JXOD-
QDELOLUOL÷H��VDKLSWLU������%XQXQOD�ELUOLNWH��W�P�YDNDODU�úHIIDI�
SODNODUOD� WHGDYL� HGLOHPH]� YH� KHNLP� úHIIDI� SODNODU� NXOODQ-
PDQÕQ� DYDQWDMODUÕ�� GH]DYDQWDMODUÕ�� VÕQÕUODPDODUÕ� YH� ]RUOXN-
ODUÕQÕQ�IDUNÕQGD�ROPDOÕGÕU������LOH�����DUDVÕQGD�GH÷LúHQ�GLú�
KDUHNHWOHULQLQ�GR÷UXOX÷X�QHGHQL\OH��KHNLP� WHGDYL� V�UHFLQGH�
DUD� G�]HOWPHOHU� YH� L\LOHúWLUPHOHU� \DSPD\D� YH\D� WHGDYL\L�

WDPDPODPDN� LoLQ� GL÷HU� \DUGÕPFÕ� HOHPDQODUD� EDúYXUPD\D��
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dDOÕúPDPÕ]D�NDWÕODQ�KHNLPOHULQ������¶�������NLúL��WHGDYLGH�
úHIIDI�SODN�NXOODQÕ\RUNHQ�������¶VL������NLúL��NXOODQPDPDN-
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VRQXoODU� EHONL� GH�� WHGDYL� VRQXoODUÕQÕQ� J�YHQLOLUOL÷LQLQ� YH�
KDVWD�X\XPXQXQ�OLWHUDW�UGH�RQODUFD�\ÕOGÕU�GDKD�L\L�J|VWHULOHQ�
JHOHQHNVHO�VDELW�DSDUH\OHUGHQ�IDUNOÕ�ELU�WHNQL÷LQ�NXOODQÕOPDVÕ-
QD�GX\XODQ�J�YHQLQ�GDKD�D]�ROPDVÕQD�ED÷OÕ�RODELOLU�

*HQHO�WHGDYL�HWNLQOL÷L�LOH�LOJLOL�RODUDN��ED]Õ�oDOÕúPDODU�$PHUL-
NDQ� 2UWRGRQWL� .XUXOX
QXQ� WXWDUVÕ]OÕN� LQGHNVLQL� YH\D� 3HHU�
$VVHVVPHQW� 5DWLQJ� �3$5�� LQGHNVLQL� NXOODQDUDN� úHIIDI�
SODNODUÕQ�VDELW�DSDUH\OHUH�NDUúÕ�VRQXoODUÕQÕ�GH÷HUOHQGLUPLúWLU�
������%D]Õ�\D]DUODU��úHIIDI�SODNODUÕQ�VDELW�DSDUH\OHUGHQ�|QHPOL�
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ABSTRACT
Objectives:
2UWKRGRQWLVWV�QHHG�WR�KDYH�DQ�LGHD�DERXW�WKH�HIIHFWLYHQHVV�RI�
FOHDU�DOLJQHUV�LQ�WRRWK�PRYHPHQWV�LQ�RUGHU�WR�DFKLHYH�KHDOWK\�
UHVXOWV� ZLWK� WKH� WUHDWPHQW� PHWKRG� WKH\� ZLOO� UHFRPPHQG�
FRQVLGHULQJ� WKH� WUHDWPHQW� QHHGV� DQG� H[SHFWDWLRQV� RI� WKH�
SDWLHQWV�� +RZHYHU�� WKH� HIIHFWLYHQHVV� RI� FOHDU� DOLJQHUV� LQ�
RUWKRGRQWLF�WUHDWPHQWV�LV�VWLOO�D�PDWWHU�RI�GHEDWH��7KH�SXUSRVH�
RI�WKLV�VXUYH\�VWXG\�LV�WR�HYDOXDWH�WKH�VXFFHVV�RI�WRRWK�PRYH-
PHQW� SURYLGHG� E\� FOHDU� DOLJQHUV� DQG� IL[HG� DSSOLDQFHV� E\�
RUWKRGRQWLVWV��

Material and Methods: 
2XU� VXUYH\� VWXG\�� ZKLFK� ZH� SUHSDUHG� E\� VHDUFKLQJ� WKH�
UHOHYDQW� OLWHUDWXUH�� ZDV� FDUULHG� RXW� RQ� WKH� GDWDEDVH� RI� WKH�
7XUNLVK�2UWKRGRQWLF�6RFLHW\� �726���7KH�ZHE�EDVHG� VXUYH\�
ZDV� SUHSDUHG� XVLQJ� *RRJOH� )RUPV� �&DOLI��86$�� SURJUDP��
7KH�VXUYH\�VWXG\�FRQVLVWV�RI���SDUWV��,Q�WKH�ILUVW�SDUW��GHPR-
JUDSKLF� LQIRUPDWLRQ� VXFK� DV� DJH� DQG� JHQGHU�� LQ� WKH� VHFRQG�
SDUW��WKH�GRFWRU¶V�WUHDWPHQW�PDQDJHPHQW�ZLWK�FOHDU�DOLJQHUV��
DQG�LQ�WKH�WKLUG�SDUW�DERXW�WKH�RUWKRGRQWLN�WRRWK�PRYHPHQWV�
SURYLGHG�ZLWK�FOHDU�DOLJQHUV�DQG�IL[HG�DSSOLDQFHV�ZHUH�DVNHG��
,%0� 6366� 6WDWLVWLFV� ��� �,%0� 6366�7XUNH\�� SURJUDP�ZDV�
XVHG�IRU�VWDWLVWLFDO�DQDO\VLV�LQ�WKH�VWXG\�

Results: 
6XUYH\�IRUPV�ZDV�GHOLYHUHG�WR������RUWKRGRQWLVWV�UHJLVWHUHG�
ZLWK�726�DQG�����RUWKRGRQWLVWV�SDUWLFLSDWHG�LQ�RXU�VWXG\��7KH�
UHVSRQVH�UDWH�LV�����������������SHRSOH��RI�WKH�RUWKRGRQWLVWV�
SDUWLFLSDWLQJ� LQ� WKH� VWXG\� XVH� FOHDU� DOLJQHUV� LQ� WKHLU�
WUHDWPHQWV��7KHUH�LV�D�VWDWLVWLFDOO\�VLJQLILFDQW�GLIIHUHQFH�LQ�WKH�
XVH�RI�FOHDU�DOLJQHUV�LQ�WUHDWPHQW�DFFRUGLQJ�WR�DFDGHPLF�WLWOH�
�P ���������7KH�UDWH�RI�XVLQJ�FOHDU�DOLJQHUV�LQ�WKH�WUHDWPHQW�RI�
UHVLGHQF\� VWXGHQWV� �������� ZDV� VWDWLVWLFDOO\� VLJQLILFDQWO\�
ORZHU�WKDQ�DOO�RWKHU�WLWOHV��P ���������7KH�UDWH�RI�XVLQJ�FOHDU�
DOLJQHUV�LQ�WKH�WUHDWPHQW�RI�SK'�VWXGHQWV���������ZDV�VWDWLVWL-
FDOO\� VLJQLILFDQWO\� ORZHU� WKDQ� WKDW� RI�$VVRFLDWH� 3URIHVVRU��
3URIHVVRU�DQG�6SHFLDOLVW�'U���P ���������7KHUH�ZDV�QR�VLJQLIL-
FDQW�GLIIHUHQFH�EHWZHHQ�RWKHU�WLWOHV��P !��������2UWKRGRQWLVWV�
FRQVLGHUHG� IL[HG�DSSOLDQFHV�VXSHULRU� WR�FOHDU�DOLJQHUV� LQ�DOO�
WRRWK�PRYHPHQWV�H[FHSW�GLVWDOL]DWLRQ��P ��������

Conclusion: 
,Q�RXU�VWXG\��RUWKRGRQWLVWV�FRQVLGHU�IL[HG�DSSOLDQFHV�VXSHULRU�
LQ�DOO� FDVHV�� H[FHSW� IRU�GLVWDOL]DWLRQ�PRYHPHQW�� LQ� WHUPV�RI�
WRRWK� PRYHPHQW��$QRWKHU� VLWXDWLRQ� WR� FRQVLGHU� LV�� DV� WKH�
QXPEHU�RI�WUHDWPHQWV�SHUIRUPHG�E\�RUWKRGRQWLVWV�ZLWK�DOLJQ-
HUV�LQFUHDVHV��WKH�UDWH�RI�ILQGLQJ�DOLJQHUV�WR�EH�VXFFHVVIXO�DOVR�
LQFUHDVHV�

Key Words: 
&OHDU� DOLJQHU� DSSOLDQFHV�� )L[HG� RUWKRGRQWLF� DSSOLDQFHV��
2UWKRGRQWLFV��7RRWK�PRYHPHQW�WHFKQLTXHV�

/ʈ:ʈ̪
(VWHWLN� ND\JÕODU� VHEHEL\OH� RUWRGRQWLN� WHGDYL\H� RODQ� LOJL�
J�QGHQ�J�QH�DUWPDNWDGÕU�� �+DVWDODUÕQ�HVWHWLN�EHNOHQWLOHULQLQ�
DUWPDVÕ�VHEHEL\OH��EX�DoÕGDQ�ODELDO�EUDNHWOHUH�J|UH�GDKD��VW�Q�
RODQ�OLQJXDO�EUDNHWOHU�YH\D�úHIIDI�SODNODUOD�\DSÕODQ�WHGDYLOHU�
GDKD�ID]OD�WHUFLK�HGLOPHNWHGLU������ùHIIDI�SODNODUOD�X\JXODQDQ�
WHGDYLOHU��GLúOHUL�\HQL�NRQXPODUD�WDúÕPDN�LoLQ��UHWLOHQ�ELU�GL]L�
úHIIDI�WHUPRSODVWLN�|]HO�SODNODUÕQ�VÕUD\OD�NXOODQÕOPDVÕ�HVDVÕQD�
GD\DQPDNWDGÕU�� ùHIIDI� SODNODU�� JHOHQHNVHO� VDELW� DSDUH\OHUL�
WDNPDNWDQ� oHNLQHQ� \HWLúNLQ� RUWRGRQWLN� KDVWDODU�� |]HOOLNOH�
KDILI� LOH� RUWD� GHUHFHGH� oDSUDúÕNOÕ÷Õ� YH\D� GLDVWHPDVÕ� � RODQ�
KDVWDODU�LoLQ�LGHDO�VHoLPGLU�������

7HUPRSODVWLN� SODNODU� X]XQ� ]DPDQ� |QFH� �UHWLOPLú�� DQFDN�
����
WHQ�|QFH�RUWRGRQWLGH��NXOODQÕOPDPÕúWÕU������0DO]HPH�YH�
ELOJLVD\DU� \DUGÕPÕQGDNL� JHOLúPHOHU� VD\HVLQGH� WHUPRSODVWLN�
SODNODU���UHWLPL�YH�X\JXODQPDVÕ�GDKD�NROD\��GDKD�YHULPOL�YH�
GDKD�WDKPLQ�HGLOHELOLU�ROPXúWXU������%X�SODNODU�IDUNOÕ�NDOÕQ-
OÕNODUGD� KD]ÕUODQDUDN� RUWRGRQWLN� WHGDYLOHUGHQ� VRQUD� GLúOHULQ�
KDUHNHW� HWPHVLQL� HQJHOOHPH� DPDoOÕ� SHNLúWLUPH� SOD÷Õ� RODUDN�
NXOODQÕODELOHFH÷L� JLEL� RUWRGRQWLN� WHGDYLOHUGH� GLúOHUL� KDUHNHW�
HWWLUPHN�LoLQ�GH�NXOODQÕODELOLU������

.OLQLN�DUDúWÕUPDODUGD�HWNLOL�ROGX÷X�NDQÕWODQPÕú�VDELW�DSDUH\-
OHUOH� \DSÕODQ� WHGDYLOHU�� X]XQ� ELU� JHoPLúH� VDKLSWLU�� ùHIIDI�
SODNODU� LVH� EXQXQ� DNVLQH� NÕVD� ELU� JHoPLúH� VDKLSWLU�� gUQHN�
RODUDN�� ,QYLVDOLJQ®�� .DOLIRUQL\D
GD�$OLJQ� 7HFKQRORJ\70
QLQ�
NXUXFXODUÕ�RODQ�.HOVH\�:LUWK�YH�=LD�&KLVWL� WDUDIÕQGDQ������
\ÕOÕQGD�WDQÕWÕOPÕú�ROPDVÕQD�UD÷PHQ��GLú�WHOOHULQH�ELU�DOWHUQDWLI�
RODUDN��DQFDN�VRQ�G|QHPGH�NXOODQÕOPD\D�EDúODQPÕúWÕU��������
,QYLVDOLJQ®� WHNQL÷LQGH�� WHGDYL� VRQXFXQX� WDKPLQ� HWPHN� LoLQ�
VLVWHPLQ� WHNQLN� DQDKWDUÕ� YH� KHNLPOHUOH� LOHWLúLPGH� ELU� DUDo�
RODUDN� &OLQ&KHFN®� \D]ÕOÕPÕ� NXOODQÕOPDNWDGÕU�� � %X� VD\HGH�
KHNLP� WHGDYL� SODQODPDVÕQÕ� �� %R\XWOX� ��%�� VDQDO� RUWDPGD�
GH÷HUOHQGLUHELOLU�YH�SODQODPD��KHNLP�WDUDIÕQGDQ�WHNQLV\HQOHU�
LOH�LOHWLúLPH�JHoLOHUHNOH�GH÷LúWLULOHELOLU��

ùHIIDI�SODNODU�JHQHOOLNOH�KDILI�YH�RUWD�GHUHFHGH�PDORNO�]\RQ�
EXOXQDQ�YDNDODUGD��Q�NVOHUGH�YH�VDELW�WHO�WDNPDN�LVWHPH\HQ�
KDVWDODUGD�NXOODQÕOÕU��������%D]Õ�GHQH\LPOL�KHNLPOHU�]RU�KDVWD-
ODUÕQ�WHGDYLOHULQGH��úHIIDI�SODNODU�LOH�VDELW�RUWRGRQWLN�WHGDYLOH-
UL�NRPELQH��HGHUHN�NXOODQGÕNODUÕQÕ�ELOGLUPLúOHUGLU���������

2UWRGRQWLVWOHULQ��KDVWDODUÕQ�WHGDYL�LKWL\DoODUÕQÕ�YH�EHNOHQWLOH-
ULQL�J|]�|Q�QH�DODUDN�|QHUHFHNOHUL�WHGDYL�\|QWHPL\OH�VD÷OÕNOÕ�
VRQXoODUD� XODúDELOPHVLOHUL� LoLQ�� úHIIDI� SODNODUÕQ� GLú�
KDUHNHWOHULQGHNL� HWNLQOL÷L� KDNNÕQGD� ILNLU� VDKLEL� ROPDODUÕ�
JHUHNPHNWHGLU�� $QFDN�� úHIIDI� SODNODUÕQ� RUWRGRQWLN� WHGDYL��
OHUGHNL� HWNLQOL÷L� KDOHQ� WDUWÕúPD� NRQXVXGXU�� %X� DQNHW�
oDOÕúPDVÕQÕQ� DPDFÕ�� RUWRGRQWLVWOHULQ� úHIIDI� SODNODUOD� YH�
JHOHQHNVHO�VDELW�DSDUH\OHUOH�\DSWÕNODUÕ�WHGDYLOHUGH�GLú�KDUHNH-
WL� EDúDUÕVÕQÕ� GH÷HUOHQGLUPHNWLU�� dDOÕúPD� VRQXFXQGD�� KHNLP-
OHULQ�EX�LNL�IDUNOÕ�WHGDYL�WHNQL÷LQLQ�GLú�KDUHNHWLQGHNL�EDúDUÕVÕ�
KDNNÕQGDNL�ILNLUOHULQL�YH�GHQH\LPOHULQL�GL÷HU�PHVOHNWDúODUÕ\OD�
SD\ODúPDODUÕ� YH� EX� WHNQLNOHUGH� JHOHFHNWH� \DSÕODELOHFHN�
JHOLúWLUPHOHUH�\DUGÕPFÕ�ROPDN�DPDoODQPDNWDGÕU��

GEREÇ ve YÖNTEMLER
Etik Onay 
%X�DQNHW�oDOÕúPDVÕ��+HOVLQNL�'HNODUDV\RQX�NXUDOODUÕQD�X\JXQ�
RODUDN�³øVWDQEXO�hQLYHUVLWHVL�'Lú�+HNLPOL÷L�)DN�OWHVL�.OLQLN�
$UDúWÕUPDODU� (WLN� .XUXOX´QXQ� ����������� WDULKOL� �7RSODQWÕ�
1R������RQD\Õ�DOÕQDUDN�JHUoHNOHúWLULOPLúWLU��

)VSM\QV�0IbÜZTIVUI[Ü�
%X�oDOÕúPD��7�UN�2UWRGRQWL�'HUQH÷L¶QH��72'��ND\ÕWOÕ�KHNLP-
OHUH� \|QHOLN�� úHIIDI� SODNODU� YH� VDELW� DSDUH\OHU� LOH� \DSÕODQ�
RUWRGRQWLN�WHGDYLOHULQ��GLú�KDUHNHWOHULQGHNL�EDúDUÕVÕQÕ�GH÷HU-
OHQGLUPH� DPDFÕ� LOH� \�U�W�OHQ� ELU� DQNHW� oDOÕúPDVÕ� RODUDN�
SODQODQPÕúWÕU��'Lú�KDUHNHWL�LOH�LOJLOL�VRUXODU��KHP�VDELW�DSDUH\-
OHU� KHP� GH� úHIIDI� SODNODU� LoLQ� VRUXOPXú�� KHNLPOHULQ� GLú�
KDUHNHWOHULQL� �� LOH� �� DUDVÕ� SXDQODPDVÕ� LVWHQPLúWLU�� ���� oRN�
EDúDUÕVÕ]�����oRN�EDúDUÕOÕ�
 
)VSM\QV�=aO]TIVUI[Ü
�����2FDN�D\Õ�ND\ÕWODUÕQD�J|UH�72'¶D�ND\ÕWOÕ� WRSODP������
GLú� KHNLPL� EXOXQPDNWDGÕU�� oDOÕúPD\D� DOÕQPDVÕ� JHUHNHQ� NLúL�
VD\ÕVÕ�����RODUDN�KHVDSODQPÕúWÕU��$QNHW�oDOÕúPDVÕ��72'�YHUL�
WDEDQÕ� �]HULQGHQ� \�U�W�OP�úW�U��$QNHW� oDOÕúPDVÕ� HOHNWURQLN�
RUWDPGD�*RRJOH�)RUPODU��&DOLI���$%'��SURJUDPÕ�NXOODQÕODUDN�
72'¶D�ND\ÕWOÕ�RODQ�WRSODP������GLú�KHNLPLQH�H�SRVWD�\ROX\OD�
J|QGHULOPLú��ELU�D\�VRQUD�KDWÕUODWPD�DPDoOÕ�H�SRVWD�LNLQFL�NH]�
LOHWLOPLúWLU��(�SRVWD\D�DQNHW�oDOÕúPDVÕ�LOH�LOJLOL�DoÕNOD\ÕFÕ�ELU�
ELOJLOHQGLUPH�PHWQL�GH�GDKLO� HGLOPLúWLU� �(N�����7RSODP�����
KHNLP� DQNHW� oDOÕúPDVÕQD� NDWÕOPÕúWÕU�� $QNHW� oDOÕúPDPÕ]ÕQ�
VRQXoODUÕ�LVWDWLVWLNVHO�RODUDN�NDUúÕODúWÕUÕOPÕúWÕU��

ʈ[\I\Q[\QS[MT�,MɦMZTMVLQZUM
dDOÕúPDGD�HOGH�HGLOHQ�EXOJXODU�GH÷HUOHQGLULOLUNHQ��LVWDWLVWLN-
VHO�DQDOL]OHU�LoLQ�,%0�6366�6WDWLVWLFV�����,%0�6366��7�UNL-
\H��SURJUDPÕ�NXOODQÕOPÕúWÕU��3DUDPHWUHOHULQ�QRUPDO�GD÷ÕOÕPD�
X\JXQOX÷X�.ROPRJRURY�6PLUQRY�WHVWL�LOH�GH÷HUOHQGLULOPLúWLU��
dDOÕúPDQÕQ� YHULOHUL� GH÷HUOHQGLULOLUNHQ� WDQÕPOD\ÕFÕ� RODQ�
LVWDWLVWLNVHO�PHWRGODUÕQ��2UWDODPD��)UHNDQV��6WDQGDUW�VDSPD��
\DQÕQGD� QLFHOLNVHO� YHULOHULQ� NDUúÕODúWÕUÕOPDVÕQGD� QRUPDO�
GD÷ÕOÕP�J|VWHUPH\HQ�SDUDPHWUHOHULQ�JUXSODU�DUDVÕ�NDUúÕODúWÕU-
PDODUÕQGD� .UXVNDO� :DOOLV� WHVWL� YH� IDUNOÕOÕ÷D� QHGHQ� RODQ�
JUXEXQ� WHVSLWLQGH�'XQQ¶V� WHVW� NXOODQÕOPÕúWÕU�� 3DUDPHWUHOHULQ�
JUXS� LoL� NDUúÕODúWÕUPDODUÕQGD� :LOFR[RQ� LúDUHW� WHVWL�
NXOODQÕOPÕúWÕU�� 1LWHOLNVHO� YHULOHULQ� NDUúÕODúWÕUÕOPDVÕQGD�
.L�.DUH� WHVWL� NXOODQÕOPÕúWÕU��$QODPOÕOÕN�P �������G�]H\LQGH�
GH÷HUOHQGLULOPLúWLU�

BULGULAR
$QNHW� oDOÕúPDVÕ��72'�YHUL� WDEDQÕ� �]HULQGHQ�72'¶D� ND\ÕWOÕ�
RODQ� ����� KHNLPH� HOHNWURQLN� SRVWD� \ROX\OD� LOHWLOPLú��
oDOÕúPD\Õ� WRSODP� ���� NLúL� \DQÕWODPÕúWÕU�� <DQÕWODQPD� RUDQÕ�
���¶GLU��'HPRJUDILN�EXOJXODU�7DEOR��¶GH�J|VWHULOPLúWLU�
dDOÕúPD\D� NDWÕODQ� KHNLPOHULQ� �����¶�� ����� NLúL�� WHGDYLGH�
úHIIDI�SODN�NXOODQÕ\RUNHQ�������¶VL������NLúL��NXOODQPDPDN-
WDGÕU��$NDGHPLN��QYDQD�J|UH� WHGDYLGH�úHIIDI�SODN�NXOODQPD�
RUDQODUÕ�DoÕVÕQGDQ�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�IDUNOÕOÕN�EXOXQ-
PDNWDGÕU�� 8]PDQOÕN� |÷UHQFLOHULQLQ� úHIIDI� SODN� NXOODQPD�
RUDQODUÕ���������GL÷HU�W�P��QYDQODUGDQ��GRNWRUD�|÷UHQFLOHUL-
QLQ� úHIIDI� SODN� NXOODQPD� RUDQODUÕ� ��������� 'Ro�� 'U��� 'U��
g÷UHWLP�h\HVL�YH�8]PDQ�'U¶ODUGDQ�DQODPOÕ�G�]H\GH�G�ú�N-
W�U��'L÷HU��QYDQODU�DUDVÕQGD�LVH�úHIIDI�SODN�NXOODQPD�DoÕVÕQ-
GDQ�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELU�IDUNOÕOÕN�EXOXQPDPDNWDGÕU�
�P !��������7DEOR�����6RQ����D\GD�KHNLPOHULQ�úHIIDI�SODNODU�LOH�
WHGDYL� HWWL÷L� KDVWD� VD\ÕODUÕ� 7DEOR� �¶WHGLU�� 'Lú� KDUHNHWOHULQH�
LOLúNLQ�VRUXODUD�YHULOHQ�\DQÕWODUÕQ�GH÷HUOHQGLULOPHVL�7DEOR��¶WH�
J|U�OPHNWHGLU��

%X�YHULOHUH�J|UH�� GLVWDOL]DV\RQ�KDULo� W�P�GLú� KDUHNHWOHULQLQ�
VDELW�DSDUH\OHU�LOH�GDKD�HWNLOL�JHUoHNOHúWL÷L�FHYDEÕ�YHULOPLú��YH�
EX� IDUN� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� EXOXQPXúWXU�� +HNLPOHU�
WDUDIÕQGDQ�\DOQÕ]FD�GLVWDOL]DV\RQ�KDUHNHWLQLQ�úHIIDI�SODNODU�LOH�
GDKD� HWNLOL� JHUoHNOHúWL÷L� FHYDEÕ� YHULOPLúWLU� YH� EX� IDUN� GD�
LVWDWLVWLNVHO�RODUDN�DQODPOÕGÕU�
6RQ� ��� D\GD� úHIIDI� SODNODU� LOH� WHGDYLVLQH� EDúODQDQ� KDVWD�
VD\ÕVÕQD�J|UH�GLú�KDUHNHWOHUL�GH÷HUOHQGLULOGL÷LQGH� LVH�� úHIIDI�
SODNODUOD�GDKD�D]�VD\ÕGD��KDVWD�WHGDYL\H�EDúOD\DQ�KHNLPOHULQ�
JHQHO� RODUDN� GLú� KDUHNHWOHULQGH� úHIIDI� SODNODUÕ�� GDKD� ID]OD�
KDVWD� � WHGDYLVLQH� EDúOD\DQ� KHNLPOHUH� J|UH� GDKD� EDúDUÕVÕ]�
J|UG�÷��WHVSLW�HGLOPLúWLU��7DEOR�����

<):<1̪5)
ùHIIDI� SODNODU� G�Q\D� oDSÕQGD� ELUoRN� KHNLP� WDUDIÕQGDQ�
JHOHQHNVHO� VDELW� RUWRGRQWLN� WHGDYLOHUH� DOWHUQDWLI� RODUDN�
|]HOOLNOH�\HWLúNLQ�KDVWDODUGD�HVWHWLN�QHGHQOHUOH�NXOODQÕOPDN-
WDGÕU�������$OLJQ�7HFKQRORJ\70
\H�J|UH�,QYLVDOLJQ®, "kapsam-
OÕ�WHGDYLOHU�GDKLO��GHQH\LP�G�]H\LQH�GD\DOÕ�JHQLú�ELU�X\JXOD-
QDELOLUOL÷H��VDKLSWLU������%XQXQOD�ELUOLNWH��W�P�YDNDODU�úHIIDI�
SODNODUOD� WHGDYL� HGLOHPH]� YH� KHNLP� úHIIDI� SODNODU� NXOODQ-
PDQÕQ� DYDQWDMODUÕ�� GH]DYDQWDMODUÕ�� VÕQÕUODPDODUÕ� YH� ]RUOXN-
ODUÕQÕQ�IDUNÕQGD�ROPDOÕGÕU������LOH�����DUDVÕQGD�GH÷LúHQ�GLú�
KDUHNHWOHULQLQ�GR÷UXOX÷X�QHGHQL\OH��KHNLP� WHGDYL� V�UHFLQGH�
DUD� G�]HOWPHOHU� YH� L\LOHúWLUPHOHU� \DSPD\D� YH\D� WHGDYL\L�

WDPDPODPDN� LoLQ� GL÷HU� \DUGÕPFÕ� HOHPDQODUD� EDúYXUPD\D��
KD]ÕUOÕNOÕ�ROPDOÕGÕU���������
dDOÕúPDPÕ]D�NDWÕODQ�KHNLPOHULQ������¶�������NLúL��WHGDYLGH�
úHIIDI�SODN�NXOODQÕ\RUNHQ�������¶VL������NLúL��NXOODQPDPDN-
WDGÕU��ùHIIDI�SODN�NXOODQDQ�KHNLPOHULQ�LVH������¶L�VRQ����D\GD�
úHIIDI�SODNODU� LOH�VDGHFH������DUDVÕ�KDVWD�WHGDYL�HWPLúWLU��%X�
VRQXoODU� EHONL� GH�� WHGDYL� VRQXoODUÕQÕQ� J�YHQLOLUOL÷LQLQ� YH�
KDVWD�X\XPXQXQ�OLWHUDW�UGH�RQODUFD�\ÕOGÕU�GDKD�L\L�J|VWHULOHQ�
JHOHQHNVHO�VDELW�DSDUH\OHUGHQ�IDUNOÕ�ELU�WHNQL÷LQ�NXOODQÕOPDVÕ-
QD�GX\XODQ�J�YHQLQ�GDKD�D]�ROPDVÕQD�ED÷OÕ�RODELOLU�

*HQHO�WHGDYL�HWNLQOL÷L�LOH�LOJLOL�RODUDN��ED]Õ�oDOÕúPDODU�$PHUL-
NDQ� 2UWRGRQWL� .XUXOX
QXQ� WXWDUVÕ]OÕN� LQGHNVLQL� YH\D� 3HHU�
$VVHVVPHQW� 5DWLQJ� �3$5�� LQGHNVLQL� NXOODQDUDN� úHIIDI�
SODNODUÕQ�VDELW�DSDUH\OHUH�NDUúÕ�VRQXoODUÕQÕ�GH÷HUOHQGLUPLúWLU�
������%D]Õ�\D]DUODU��úHIIDI�SODNODUÕQ�VDELW�DSDUH\OHUGHQ�|QHPOL�
|Oo�GH�GDKD�G�ú�N�VNRUODU��UHWWL÷LQL�J|VWHULUNHQ� ������GL÷HU�
\D]DUODU� LVH� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� ELU� IDUN� ROPDGÕ÷Õ�
VRQXFXQD� YDUPÕúODUGÕU� ������ ��� \ÕO� DUD\OD� \D\ÕQODQDQ� EX� ��
PDNDOHQLQ� IDUNOÕ� VRQXoODUÕ�� PXKWHPHOHQ� PDO]HPHOHUGHNL��
WHNQRORMLOHUGHNL� YH� WHGDYL� SURWRNROOHULQGHNL� JHOLúPH\L� YH�
L\LOHúWLUPHOHUL�\DQVÕWPDNWDGÕU�
+HQQHVV\� YH� DUN�� ����� PDQGLEXODU� NHVLFL� GLúOHULQ� WLSSLQJ�
KDUHNHWLQL�LQFHOHPLúOHU�YH�VDELW�DSDUH\OHULQ�úHIIDI�SODNODUGDQ�
GDKD�EDúDUÕOÕ�ROGX÷XQX�J|UP�úOHUGLU��%L]LP�oDOÕúPDPÕ]GD�GD�
EHQ]HU� úHNLOGH� ³WLSSLQJ´� KDUHNHWLQGH� VDELW� DSDUH\OHU� GDKD�
EDúDUÕOÕ�EXOXQPXúWXU��
ùHIIDI� SODNODU� LOH� WUDQVODV\RQ� KDUHNHWL� SURJUDPODQDELOL\RU�
ROPDVÕQD� UD÷PHQ�� ED]Õ� NOLQLN� X\JXODPDODUGD� VRQXoODU�
NRQWUROV�]�WLSSLQJ�RODUDN�J|U�OPHNWHGLU�������dDOÕúPDPÕ]GD�
GD�KHNLPOHU�³WUDQVODV\RQ´�KDUHNHWLQGH�VDELW�DSDUH\OHUL�GDKD�
EDúDUÕOÕ�EXOPXúWXU��

<DSÕODQ� oDOÕúPDODU� �������� \XYDUODN� NOLQLN� NXURQODUD� VDKLS�
NDQLQ�YH�SUHPRODU�GLúOHULQGH�VÕUDVÕ\OD�����YH�����URWDV\RQ�
G�]HOWLP� RUDQÕ\OD� G�ú�N� EDúDUÕ� J|VWHULUNHQ�� NHVLFL� GLúOHUGH�
GDKD� \�NVHN� EDúDUÕ� J|VWHUPLúOHUGLU�� ,QWHUSURNVLPDO� DúÕQGÕU-
PD��X\JXQ�DWDúPDQ�WDVDUÕPÕ�YH�NDGHPHOHQGLUPH��úHIIDI�SODN�
LOH� GLú� KDUHNHWL� EDúDUÕVÕQÕ� DUWWÕUÕU� ��������� dDOÕúPDPÕ]GD�
KHNLPOHU� ³URWDV\RQ´� KDUHNHWLQGH� VDELW� DSDUH\OHUL� GDKD�
EDúDUÕOÕ�EXOPXúWXU��
ùHIIDI� SODNODUGD� WRUN� KDUHNHWOHUL\OH� LOJLOL� OLWHUDW�UGH� oRN� D]�
PDNDOH�EXOXQPDNWDGÕU�������������7RUN�KDUHNHWL��GLú��]HULQGH�
HWNL�HGHQ�ELU�NXYYHW�oLIWLQL�JHUHNWLULU��(WNLOL�ELU�NXYYHW�oLIWLQLQ�
ROXúXPX� SODNODU� LOH� ]RU� ROGX÷XQGDQ� WRUN� KDUHNHWLQLQ�
JHUoHNOHúPHVL� ]RUGXU� ��������� dDOÕúPDPÕ]GD� KHNLPOHU� GH 
³WRUN´�NRQWURO�QGH�VDELW�DSDUH\OHUL�GDKD�EDúDUÕOÕ�EXOPXúWXU�
ùHIIDI�SODNODU�NXOODQÕOÕUNHQ�YHUWLNDO�G�]OHPGH�KDUHNHW�HWPHN�
]RUGXU��.UDYLW]�YH�DUN�� �����DQWHULRU� LQWUX]\RQ� LoLQ�����YH�
HNVWU�]\RQ�LoLQ�����EDúDUÕ�ELOGLUPLúWLU��.KRVUDYL�YH�DUN�������
úHIIDI� SODNODU� LOH� L\L� ELU� GHULQ� NDSDQÕú� WHGDYLVL� VD÷ODPÕúWÕU��
EXQXQOD�ELUOLNWH�VRQXo�JHUoHN�LQWU�]\RQGDQ�GH÷LO��J|UHFHOL�ELU�
LQWU�]\RQGDQ�ND\QDNODQPÕúWÕU��'L÷HU� ELU� oDOÕúPD� ����������
LQWU�]\RQ� KDUHNHWL� LOH� DOW� NHVLFL� GLúOHU� LoLQ� GDKD� \�NVHN� ELU�
EDúDUÕ� ELOGLUPLúWLU�� ùHIIDI� SODNODU� LOH� WHGDYL� \DSÕOÕUNHQ� ����
PP
\H� NDGDU� LQWU�]\RQ�KDUHNHWLQLQ� YHULPOL� ELU� úHNLOGH� HOGH�
HGLOHELOHFH÷L� NDQÕWODQPÕúWÕU� ������ dDOÕúPDPÕ]GD� KHNLPOHU�
³LQWU�]\RQ´� YH� ³HNVWU�]\RQ´� KDUHNHWLQGH� VDELW� DSDUH\OHUL�

GDKD�EDúDUÕOÕ�EXOPXúWXU�
9HVWLE�OROLQJXDO�KDUHNHWOHU�LOH�LOJLOL�\DSÕODQ�ED]Õ�oDOÕúPDODU-
GD���.UDYLW]�YH�DUN�������W�P�|Q�GLúOHU�LoLQ�������LOH�������
DUDVÕQGD� GH÷LúHQ� EHQ]HU� ELU� EDúDUÕ� RUDQÕ� WHVSLW� HWPLúOHUGLU��
/RPEDUGR� YH� DUN�¶QD� ����� J|UH� HQ� D]� EDúDUÕOÕ� KDUHNHW�� �VW�
NDQLQOHULQ�YHVWLE�OROLQJXDO�GHYULOPHVLGLU��������6RQ�RODUDN��
-LDQJ� YH� DUN�� ����� LVH� VDI� GHYULOPHQLQ� �������� NRQWUROO��
GHYULOPHGHQ� �������� GDKD� |QJ|U�OHELOLU� ROGX÷XQX� J|VWHU-
PLúOHUGLU�� dDOÕúPDPÕ]GD� KHNLPOHU� ³SURWU�]\RQ´� YH 
³UHWU�]\RQ´� KDUHNHWLQGH� VDELW� DSDUH\OHUL� GDKD� EDúDUÕOÕ�
EXOPXúWXU�

ùHIIDI� SODNODU� LOH�PRODU� GLVWDOL]DV\RQX� WDKPLQ� HGLOHELOLU� ELU�
KDUHNHWWLU� ������ 6LPRQ� YH� DUN�� ����� �VW� PRODU� GLúOHUGH� ����
PP¶GHQ� ID]OD� GLVWDOL]DV\RQ� LoLQ� ���� RUDQÕQGD� EDúDUÕ�
ELOGLUPLúWLU�� 6ÕQÕI� ,,� HODVWLNOHU� YH� DWDúPDQODUOD�� �VW� PRODU�
GLúOHU������PP�GLVWDOL]H�HGLOHELOLU�������dDOÕúPDPÕ]GD�KHNLP-
ler ³GLVWDOL]DV\RQ´� KDUHNHWLQGH� úHIIDI�SODNODUÕ�GDKD�EDúDUÕOÕ�
EXOPXúWXU��
ùHIIDI�SODNODUOD�PRODU�PHVLDOL]DV\RQX�J|]�|Q�QGH�EXOXQGX-
UXOGX÷XQGD�� PRODU� GLVWDOL]DV\RQXQGDQ� GDKD� ]RUGXU� ������
/RQJ�YH� DUN�� ����� \DSWÕ÷Õ� oDOÕúPDGD�GD�� X\JXODQDQ�NXYYHWL�
DUWWÕUPDODUÕQD�UD÷PHQ�KDUHNHWLQ�]RUOX÷XQGDQ�EDKVHWPLúOHUGLU��
dDOÕúPDPÕ]GD� KHNLPOHU� ³PH]LDOL]DV\RQ´� KDUHNHWLQGH� VDELW�
DSDUH\OHUL�GDKD�EDúDUÕOÕ�EXOPXúWXU�
3DYRQL� YH� DUN�
QÕQ� ����� \DSWÕ÷Õ� oDOÕúPDGD�� WUDQVYHUVDO�
GHQWRDOYHRODU� JHQLúOL÷LQ� GH÷LúLPLQGH� NDSDNOÕ� EUDNHWOHULQ�
úHIIDI�SODNODUD�J|UH�GDKD� L\L�VRQXoODU�YHUGL÷L�J|VWHULOPLúWLU��
ùHIIDI� SODN� JUXEXQGD� W�P� |Oo�POHUGH� PDNVLOOHU� DUNODUGD�
DQODPOÕ� ELU� JHQLúOHPH� J|VWHULOPHPLúWLU�� <DSÕODQ� EDúND� ��
oDOÕúPD����������úHIIDI�SODNODU�LOH�\DSÕODQ�PDNVLOOHU�JHQLúOH-
PHQLQ� GLúOHULQ� GHYULOPHVL� \ROX\OD� JHUoHNOHúWL÷LQL� J|VWHU-
PLúWLU��0DQGLEXODGD�LVH�úHIIDI�SODNODU�LOH�JHQHO�DUN�JHQLúOHPH-
VLQGHNL�EDúDUÕ�����RODUDN�EXOXQPXúWXU�������$QFDN��DUDúWÕU-
PDFÕODU�PDQGLEXODGD� JHUHNHQ� GH÷LúLNOLN�PLNWDUÕQÕQ�PDNVLO-
OD\D� J|UH� GDKD� G�ú�N� ROPDVÕ� QHGHQL\OH� PDQGLEXODQÕQ�
JHQLúOHPH�LoLQ�GDKD�\�NVHN�EDúDUÕ�HOGH�HWWL÷LQL�|QH�V�UP�úOH-
UGLU� ������ dDOÕúPDPÕ]GD� KHNLPOHU� ³GLúVHO� JHQLúOHWPH´�
KDUHNHWLQGH�VDELW�DSDUH\OHUL�GDKD�EDúDUÕOÕ�EXOPXúWXU�

<DSÕODQ� oDOÕúPDODUGD� ����������� úHIIDI� SODNODU� LOH� \DSÕODQ�
WHGDYLOHUGH� RNO�]DO� NRQWDNWODU� \HWHUVL]GLU�� ùHIIDI� SODNODUÕQ�
VDELW�DSDUH\OHU�NDGDU�\HWHUOL�RNO�]DO�WHPDV�VD÷OD\DPDPDVÕQÕQ�
QHGHQL�� SOD÷ÕQ� EHOLUJLQ� ELU� XQGHUFXW� ROPDGÕNoD� ELU� GLúL�
HNVWU�]H� HWPHVLQLQ� ]RU� ROPDVÕ� YH� D\UÕFD� SOD÷ÕQ�� GLúOHULQ�
RNO�]DO� \�]H\OHULQL� NDSODPDVÕ\OD� RNO�]\RQXQ� RWXUPDVÕQÕ�
|QOHPHVLGLU� ��������� dDOÕúPDPÕ]GD� KHNLPOHU� WHGDYL� VRQX�
³LQWHUGLMLWDV\RQXQ´� VD÷ODQPDVÕQGD� VDELW� DSDUH\OHUL� GDKD�
EDúDUÕOÕ�EXOPXúWXU�
dDOÕúPDPÕ]D�J|UH��VRQ����D\GD�úHIIDI�SODNODU� LOH� WHGDYLVLQH�
EDúODQDQ� KDVWD� VD\ÕVÕQD� J|UH� GLú� KDUHNHWOHUL� GH÷HUOHQGL-
ULOGL÷LQGH�LVH��úHIIDI�SODNODUOD�GDKD�D]�VD\ÕGD�KDVWD�WHGDYL\H�
EDúOD\DQ� KHNLPOHULQ� JHQHO� RODUDN� GLú� KDUHNHWOHULQGH� úHIIDI�
SODNODUÕ��GDKD�ID]OD�KDVWD��WHGDYLVLQH�EDúOD\DQ�KHNLPOHUH�J|UH�
GDKD�EDúDUÕVÕ]�J|UG�÷��J|]OHQPLúWLU��%XQX�KHNLPOHULQ�GDKD�
ID]OD� WHGDYL� \DSWÕNoD� HGLQGLNOHUL� WHFU�EHOHU� VRQXFX�
JHUoHNOHúPHVLQL�LVWHGLNOHUL�KDUHNHWOHU�LoLQ�o|]�POHU�JHOLúWLU-
PHOHULQH�ED÷OD\DELOHFH÷LPL]�JLEL��WHFU�EHVL�DUWDQ�KHNLPOHULQ�

$ORVPDQ�('��YH�0DUúDQ�*� $NG�'Lú�+HN�'�����������

��

NXOODQPDN� LVWHGLNOHUL� DSDUH\OHU� LOH� JHUoHNOHúHFHN� GLú�
KDUHNHWOHULQL� |QJ|UHELOLUOLNOHULQLQ� DUWPDVÕ� VRQXFX� GR÷UX�
WHGDYL�DOWHUQDWLIOHULQL�VHoPHOHULQH�GH�ED÷OD\DELOLUL]��

SONUÇ
<DSWÕ÷ÕPÕ]� DQNHW� oDOÕúPDVÕQGD� KHNLPOHU�� GLú� KDUHNHWL�
NRQXVXQGD�GLVWDOL]DV\RQ�KDUHNHWL�KDULFLQGH�GL÷HU�W�P�GXUXP-
ODUGD�VDELW�DSDUH\OHUL��VW�Q�EXOPXúWXU��*|]�|Q�QGH�EXOXQGX-
UXOPDVÕ� JHUHNHQ� ELU� GL÷HU� GXUXP� GD�� KHNLPOHULQ� SODNODUOD�
\DSWÕ÷Õ� WHGDYL� VD\ÕODUÕ� DUWWÕNoD� SODNODUÕ� EDúDUÕOÕ� EXOPD�
RUDQODUÕQÕQ� GD� DUWPDVÕGÕU�� EX� GD� WHFU�EH� DUWWÕNoD� GDKD� L\L�
VRQXoODU� DOÕQDELOHFH÷LQL� J|VWHUPHNWHGLU�� ùHIIDI� SODNODUÕQ�
KDUHNHWOL�ELU�DSDUH\�ROPDVÕ�QHGHQL\OH�WHGDYLQLQ�EDúDUÕVÕ�LoLQ�
KDVWD� X\XPX� HQ� |QHPOL� NULWHUGLU� YH� SODQODQDQ� WHGDYL�
VRQXoODUÕQGDQ� \DUDUODQPDN� LoLQ� KDVWD� PRWLYDV\RQXQXQ��
YD]JHoLOPH]�ROGX÷X�XQXWXOPDPDOÕGÕU�
 

<D]DUODUÕQ�.DWNÕODUÕ�
)LNLU�.DYUDP��(�'�$��*�0���7DVDUÕP��(�'�$��*�0���'HQHWOHPH�
'DQÕúPDQOÕN�� (�'�$�� *�0��� 9HUL� 7RSODPD� YH� øúOHPH�� (�'�$��
*�0���.D\QDN�7DUDPDVÕ��(�'�$��*�0���0DNDOH�<D]ÕPÕ��(�'�$��
*�0����(OHúWLUHO�øQFHOHPH��*�0��

)LQDQVPDQ�YH\D�0DOL�'HVWHN�
%X�oDOÕúPD�LoLQ�KHUKDQJL�ELU�PDOL�GHVWHN�DOÕQPDPÕúWÕU�

dÕNDU�dDWÕúPDVÕ�
<D]DUODUÕQ�oÕNDU�oDWÕúPDVÕ�EXOXQPDPDNWDGÕU�

(WLN�.XUXO�2QD\�%HOJHVL�
øVWDQEXO�hQLYHUVLWHVL�'Lú�+HNLPOL÷L�)DN�OWHVL�.OLQLN�$UDúWÕU-
PDODU�(WLN�.XUXOX¶QXQ������������WDULKOL��7RSODQWÕ�1R������
RQD\Õ�DOÕQPÕúWÕU�



$O6HUDLGL�0��+DQVD� ,��'KDYDO�)��)HUJXVRQ�'-��
9DLG�15��7KH�HIIHFW�RI�YHVWLEXODU�� OLQJXDO�� DQG�
DOLJQHU�DSSOLDQFHV�RQ�WKH�TXDOLW\�RI�OLIH�RI�DGXOW�
SDWLHQWV�GXULQJ� WKH� LQLWLDO� VWDJHV�RI�RUWKRGRQWLF�
WUHDWPHQW��3URJ�2UWKRG���������������

:HLU�7��&OHDU�DOLJQHUV�LQ�RUWKRGRQWLF�WUHDWPHQW��
$XVW�'HQW�-����������������

0HONRV�$%��$GYDQFHV�LQ�GLJLWDO�WHFKQRORJ\�DQG�
RUWKRGRQWLFV�� D� UHIHUHQFH� WR� WKH� ,QYLVDOLJQ�
PHWKRG��0HG�6FL�0RQLW����������3,�������

1DKRXP�+,��7KH�YDFXXP�IRUPHG�GHQWDO�FRQWRXU�
DSSOLDQFH��1<�6WDWH�'HQW�-���������������

9ODVNDOLF�9��%R\G�5/��&OLQLFDO�HYROXWLRQ�RI�WKH�
,QYLVDOLJQ� DSSOLDQFH�� -� &DOLI� 'HQW� $VVRF��
����������������

.H�<��=KX�<��=KX�0��$�FRPSDULVRQ�RI�WUHDWPHQW�
HIIHFWLYHQHVV� EHWZHHQ� FOHDU� DOLJQHU� DQG� IL[HG�
DSSOLDQFH� WKHUDSLHV�� %0&� 2UDO� +HDOWK��
�������������

'UDNH�&7�� �0F*RUUD\�63�� �'ROFH�&�� �1DLU�0���
:KHHOHU�77��2UWKRGRQWLF�WRRWK�PRYHPHQW�ZLWK�
FOHDU�DOLJQHUV��,651�'HQW���������������

/DJUDYHUH� 02�� )ORUHV�0LU� &�� 7KH� WUHDWPHQW�
HIIHFWV�RI�,QYLVDOLJQ�RUWKRGRQWLF�DOLJQHUV��-�$P�
'HQW�$VVRF�������������������

%R\G�5/��6XUJLFDO�RUWKRGRQWLF�WUHDWPHQW�RI�WZR�
VNHOHWDO� &ODVV� ,,,� SDWLHQWV� ZLWK� ,QYLVDOLJQ� DQG�
IL[HG� DSSOLDQFHV�� -� &OLQ� 2UWKRG��
�����������±����

%R\G� 5/�� :DVNDOLF� 9�� 7KUHH�GLPHQVLRQDO�
GLDJQRVLV�DQG�RUWKRGRQWLF�WUHDWPHQW�RI�FRPSOH[�
PDORFFOXVLRQV� ZLWK� WKH� LQYLVDOLJQ� DSSOLDQFH��
6HPLQ�2UWKRG������������±����

&DVWURIORULR�7��*DULQR�)��/D]]DUR�$��'HEHUQDUGL�
&�� 8SSHU�LQFLVRU� URRW� FRQWURO� ZLWK� ,QYLVDOLJQ�
DSSOLDQFHV��-�&OLQ�2UWKRG�������������±����

:DMHNDU�1��3DWKDN�6��0DQL�6��5LVH�	�UHYLHZ�RI�
LQYLVDOLJQ� FOHDU� DOLJQHU� V\VWHP�� ,3� ,QGLDQ� -�
2UWKRG�'HQW�5HV���������������

'¶$QWz� 9�� %XFFL� 5�� GH� 6LPRQH� 9�� +XDQFD�
*KLVODQ]RQL�/��0LFKHORWWL�$��5RQJR�5��HYDOXD-
WLRQ�RI�WRRWK�PRYHPHQW�DFFXUDF\�ZLWK�DOLJQHUV��D�
SURVSHFWLYH�VWXG\��0DWHULDOV������������������

3DSDGLPLWULRX� $�� 0RXVRXOHD� 6�� *NDQWLGLV� 1��
.ORXNRV�'��&OLQLFDO�HIIHFWLYHQHVV�RI� LQYLVDOLJQ�
RUWKRGRQWLF�WUHDWPHQW��D�V\VWHPDWLF�UHYLHZ��3URJ�
2UWKRG����������������
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.ULHJHU�(��6HLIHUWK�-��6DULF�,��-XQJ�%��:HKUEHLQ�
+�� $FFXUDF\� RI� ,QYLVDOLJQ� WUHDWPHQWV� LQ� WKH�
DQWHULRU� WRRWK� UHJLRQ�� )LUVW� UHVXOWV�� -� 2URIDF�
2UWKRS�������������±���

5LFKPRQG�6��6KDZ�:&��2¶%ULHQ�.'��%XFKDQDQ�
,%��-RQHV�5��6WHSKHQV�&'��5REHUWV�&7��$QGUHZV�
0�� 7KH� GHYHORSPHQW� RI� WKH� 3$5� ,QGH[� �3HHU�
$VVHVVPHQW�5DWLQJ���UHOLDELOLW\�DQG��YDOLGLW\��(XU�
-�2UWKRG�������������±����

'MHX� *�� 6KHOWRQ� &�� 0DJDQ]LQL� $�� 2XWFRPH�
DVVHVVPHQW� RI� ,QYLVDOLJQ� DQG� WUDGLWLRQDO� RUWKR-
GRQWLF� WUHDWPHQW� FRPSDUHG� ZLWK� WKH�$PHULFDQ�
%RDUG�RI�2UWKRGRQWLFV�REMHFWLYH�JUDGLQJ�V\VWHP��
$P�-�2UWKRG�'HQW�2UWKRS�����������������

*X�-��7DQJ�-6��6NXOVNL�%��)LHOGV�+:-��%HFN�)0��
)LUHVWRQH�$5��.LP�'��'HJXFKL�7���(YDOXDWLRQ�RI�
,QYLVDOLJQ�WUHDWPHQW�HIIHFWLYHQHVV�DQG�HIILFLHQF\�
FRPSDUHG� ZLWK� � FRQYHQWLRQDO� IL[HG� DSSOLDQFHV�
XVLQJ� WKH�3HHU�$VVHVVPHQW�5DWLQJ� LQGH[��$P�-�
2UWKRG�'HQWRIDFLDO�2UWKRS�������������������

+HQQHVV\� -�� *DUYH\� 7�� $O�$ZDGKL� ($�� $�
UDQGRPL]HG�FOLQLFDO�WULDO�FRPSDULQJ�PDQGLEXODU�
LQFLVRU� SURFOLQDWLRQ� SURGXFHG� E\� IL[HG� ODELDO�
DSSOLDQFHV� DQG� FOHDU� DOLJQHUV�� $QJOH� 2UWKRG��
����������������

'UDNH� &7�� 0F*RUUD\� 63�� 'ROFH� &�� 1DLU� 0��
:KHHOHU�77��2UWKRGRQWLF�WRRWK�PRYHPHQW�ZLWK�
FOHDU�DOLJQHUV��,651�'HQW��������������������

6LPRQ� 0�� .HLOLJ� /�� 6FKZDU]H� -�� -XQJ� %$��
%RXUDXHO�&��7UHDWPHQW�RXWFRPH�DQG�HIILFDF\�RI�
DQ� DOLJQHU� WHFKQLTXH�UHJDUGLQJ� LQFLVRU� WRUTXH��
SUHPRODU� GHURWDWLRQ� DQG� PRODU� GLVWDOL]DWLRQ��
%0&�2UDO�+HDOWK���������������

.DQSLWWD\D� 3�� &KDQJVLULSXQ� &�� -DUXSUDNRUQ� 7��

.RPROSLV� 5�� &KHQJSUDSDNRUQ� 6�� /DRDPDWD� 9��
&KHQJSUDSDNRLQ�6��/DFDPDWD�9��6XZDQZLWLG�3��
&OHDU� DOLJQHU�� HIIHFWLYHQHVV�� OLPLWDWLRQV� DQG�
FRQVLGHUDWLRQV�� 'HQW� $VVRF� 7KDL��
���������������

.UDYLW]� 1'�� .XVQRWR� %�� $JUDQ� %�� 9LDQD� *��
,QIOXHQFH� RI� DWWDFKPHQWV� DQG� LQWHUSUR[LPDO�
UHGXFWLRQ�RQ�WKH�DFFXUDF\�RI�FDQLQH�URWDWLRQ�ZLWK�
LQYLVDOLJQ�� D� SURVSHFWLYH� FOLQLFDO� VWXG\��$QJOH�
2UWKRG�����������������

*U�QKHLG�7��/RK�&��/DUVRQ�%(��+RZ�DFFXUDWH�LV�
,QYLVDOLJQ�LQ�QRQH[WUDFWLRQ�FDVHV"�$UH�SUHGLFWHG�
WRRWK� SRVLWLRQV� � DFKLHYHG"� $QJOH� 2UWKRG��
����������������
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=KDQJ�;-��+H�/��*XR�+0��7LDQ�-��%DL�<;��/L�6��
,QWHJUDWHG�WKUHH�GLPHQVLRQDO�GLJLWDO�DVVHVVPHQW�
RI�DFFXUDF\�RI�DQWHULRU� WRRWK� �PRYHPHQW�XVLQJ�
FOHDU� DOLJQHUV�� .RUHDQ� -� 2UWKRG��
����������������

+DKQ� :�� =DSI� $�� 'DWKH� +�� )LDOND�)ULFNH� -��
)ULFNH�=HFK� 6�� *UXEHU� 5�� .XEHLQ�0HHVHQEXUJ�
'��6DGDW�.KRQVDUL�5��7RUTXLQJ�DQ�XSSHU�FHQWUDO�
LQFLVRU�ZLWK�DOLJQHUV���DFWLQJ�IRUFHV�DQG�ELRPH-
FKDQLFDO� SULQFLSOHV�� (XU� -� 2UWKRG��
����������������

6LPRQ� 0�� .HLOLJ� /�� 6FKZDU]H� -�� -XQJ� %$��
%RXUDXHO�&��)RUFHV�DQG�PRPHQWV�JHQHUDWHG�E\�
UHPRYDEOH� WKHUPRSODVWLF� DOLJQHUV�� LQFLVRU�
WRUTXH��SUHPRODU�GHURWDWLRQ��DQG�PRODU�GLVWDOL]D-
WLRQ��$P�-�2UWKRG�'HQWRIDFLDO�2UWKRS��
�����������������

,OLDGL� $�� .ROHWVL� '�� (OLDGHV� 7�� )RUFHV� DQG�
PRPHQWV� JHQHUDWHG� E\� DOLJQHU�W\SH� DSSOLDQFHV�
IRU� RUWKRGRQWLF� WRRWK� PRYHPHQW�� D� V\VWHPDWLF�
UHYLHZ� DQG� PHWD�DQDO\VLV�� 2UWKRG� &UDQLRIDF�
5HV������������������

.UDYLW]� 1'�� .XVQRWR� %�� %H*ROH� (�� 2EUH]�$��
$JUDQ� %�� +RZ� ZHOO� GRHV� ,QYLVDOLJQ� ZRUN"�$�
SURVSHFWLYH�FOLQLFDO�VWXG\�HYDOXDWLQJ�WKH�HIILFD-
F\� RI� WRRWK� PRYHPHQW� ZLWK� ,QYLVDOLJQ��$P� -�
2UWKRG�'HQW�2UWKRS�������������±����

.KRVUDYL� 5�� &RKDQLP� %�� +XMRHO� 3�� 'DKHU� 6��
1HDO� 0�� /LX� :�� +XDQJ� *�� 0DQDJHPHQW� RI�
RYHUELWH� ZLWK� WKH� ,QYLVDOLJQ� DSSOLDQFH�� $P� -�
2UWKRG�'HQW�2UWKRS���������������������H���

*ODVVLFN�$�� *OXFN�$-�� .RWWHPDQ� :�� 0HVVHU-
VPLWK�0��$OLJQHU�FRUQHU���HYDOXDWLQJ�WKH�HIILFDF\�
RI� ORZHU�LQFLVRU� LQWUXVLRQ�ZLWK�FOHDU�DOLJQHUV��-�
&OLQ�2UWKRG�������/,��������

5RVVLQL�*��3DUULQL�6��&DVWURIORULR�7��'HUHJLEXV�
$��'HEHUQDUGL�&/��(IILFDF\�RI�FOHDU�DOLJQHUV�LQ�
FRQWUROOLQJ� RUWKRGRQWLF� WRRWK� PRYHPHQW�� $�
V\VWHPDWLF� UHYLHZ�� $QJOH� 2UWKRG��
���������������

/RPEDUGR� /��$UUHJKLQL�$�� 5DPLQD� )�� +XDQFD�
*KLVODQ]RQL� /7�� 6LFLOLDQL� *�� 3UHGLFWDELOLW\� RI�
RUWKRGRQWLF� PRYHPHQW� ZLWK� RUWKRGRQWLF� DOLJQ-
HUV�� D� UHWURVSHFWLYH� VWXG\�� 3URJ� 2UWKRG��
������������
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-LDQJ�7��-LDQJ�<1��&KX�)7��/X�3-��7DQJ�*+��$�
FRQH�EHDP�FRPSXWHG�WRPRJUDSKLF�VWXG\�HYDOX-
DWLQJ� WKH� HIILFDF\� RI� LQFLVRU� � PRYHPHQW� ZLWK�
FOHDU� DOLJQHUV�� DVVHVVPHQW� RI� LQFLVRU� SXUH�
WLSSLQJ�� FRQWUROOHG� WLSSLQJ�� WUDQVODWLRQ�� DQG�
WRUTXH�� $P� -� 2UWKRG� 'HQW� 2UWKRS��
�����������������

9HUPD�3��*HRUJH�$0��(IILFDF\�RI�FOHDU�DOLJQHUV�
LQ� SURGXFLQJ� PRODU� GLVWDOL]DWLRQ�� V\VWHPDWLF�
UHYLHZ��$326�7UHQGV�2UWKRG������������������

5DYHUD� 6�� &DVWURIORULR� 7�� *DULQR� )�� 'DKHU� 6��
&XJOLDUL�*��'HUHJLEXV�$��0D[LOODU\�PRODU�GLVWDO-
L]DWLRQ�ZLWK� DOLJQHUV� LQ� DGXOW� SDWLHQWV�� D�PXOWL-
FHQWHU� � UHWURVSHFWLYH� VWXG\�� 3URJ� 2UWKRG��
������������

/RQJ�+��:X�=��<DQ�;��:DQJ�4��/LX�/��:DQJ�<��
-LDQ�)��/LDR�/��/L�;��/DL�:��$Q�REMHFWLYH�V\VWHP�
IRU�DSSUDLVLQJ�FOHDU�DOLJQHU�WUHDWPHQW�GLIILFXOW\��
FOHDU� DOLJQHU� WUHDWPHQW� FRPSOH[LW\� DVVHVVPHQW�
WRRO� �&$7±&$7��� %0&� 2UDO� +HDOWK��
�������������

3DYRQL�&��/LRQH�5��/DJDQj�*��&R]]D�3��6HOI�OL-
JDWLQJ�YHUVXV�,QYLVDOLJQ��DQDO\VLV�RI�GHQWR�DOYH-
RODU�HIIHFWV��$QQ�6WRPDWRO��5RPD����������������

+RXOH� -3�� 3LHGDGH� /�� 7RGHVFDQ� 5-�� 3LQKHLUR�
)+6/��7KH�SUHGLFWDELOLW\�RI�WUDQVYHUVH�FKDQJHV�
ZLWK�,QYLVDOLJQ��$QJOH�2UWKRG�����������������

=KRX�1��*XR�-��(IILFLHQF\�RI�XSSHU�DUFK�H[SDQ-
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ABSTRACT
Objective: 
7KH�DLP�RI�WKLV�VWXG\�LV�WR�GHWHUPLQH�WKH�NQRZOHGJH�OHYHO�RI�
GHQWLVWV� LQ� WKH� HYDOXDWLRQ� RI� DQDWRPLFDO� ODQGPDUNV� GHWHU-
PLQHG�LQ�SDQRUDPLF�UDGLRJUDSK\�

Material and Methods: 
6HYHQW\� VHYHQ� GHQWLVWV� ZRUNLQJ� LQ� SXEOLF�� XQLYHUVLW\� DQG�
SULYDWH� RXWSDWLHQW� FOLQLFV� ZHUH� LQFOXGHG� LQ� RXU� VWXG\�� 7KH�
DQVZHUV� JLYHQ� WR� WKH� DQDWRPLFDO� SRLQWV� RQ� WKH� SDQRUDPLF�
UDGLRJUDSK� ZHUH� UHFRUGHG� DV�³FRUUHFW´� DQG�³IDOVH´�� 6366�
ZDV�XVHG�LQ�WKH�DQDO\VLV�RI�WKH�GDWD��3HDUVRQ�FKL�VTXDUH�WHVW�
ZDV�XVHG�WR�GHWHUPLQH�SRVVLEOH�GLIIHUHQFHV�EHWZHHQ�JURXSV��3�
�������ZDV�FRQVLGHUHG�VWDWLVWLFDOO\�VLJQLILFDQW�

Results: 
������RI�WKH�SDUWLFLSDQWV�ZHUH�IHPDOH��������ZHUH�PDOH��DQG�
WKH�PHDQ�DJH�ZDV��������������7KHUH�ZDV�D�VLJQLILFDQW�GLIIHU-
HQFH�EHWZHHQ�WKH�QXPEHU�RI�ZRPHQ�ZKR�DQVZHUHG�FRUUHFWO\��
WR�WKH��VLJPRLG�QRWFK��DQDWRPLFDO�ODQGPDUN�DQG�WKH�QXPEHU�
RI�PHQ�ZKR�DQVZHUHG�FRUUHFWO\��3� ���������7KH�QXPEHU�RI�
ZRPHQ�ZKR�DQVZHUHG�FRUUHFWO\�WR�WKH��]\JRPDWLFRWHPSRUDO�
VXWXUH�� DQDWRPLFDO� ODQGPDUN� DQG� WKH� QXPEHU� RI� PHQ� ZKR�
DQVZHUHG�FRUUHFWO\��WKHUH�ZDV�D�GLIIHUHQFH��3� ����������:KLOH�
WKH� LQVWLWXWLRQ� WKDW� JDYH� WKH� PRVW� ZURQJ� DQVZHU� WR� WKH�
³VW\ORLG� SURFHVV´� DQDWRPLFDO� ODQGPDUN� ZDV� ³SULYDWH�
SRO\FOLQLF�FOLQLF´�� WKH� LQVWLWXWLRQ� WKDW� JDYH� WKH� OHDVW� ZURQJ�
DQVZHU�ZDV�³SXEOLF�KRVSLWDO´�DQG�WKLV�GLIIHUHQFH�ZDV�VWDWLVWL-
FDOO\�VLJQLILFDQW��3� ��������

Conclusion: 
.QRZLQJ� WKH� UDGLRJUDSKLF� DQDWRP\� LV� YHU\� LPSRUWDQW� IRU�
DFFXUDWH�GLDJQRVLV�DQG�WUHDWPHQW�SODQQLQJ��'HQWLVWV�ZRUNLQJ�

RQ� D� FRPSOH[� VWUXFWXUH� VKRXOG� KDYH� D� JRRG� JUDVS� RI� WKLV�
DQDWRP\�DQG�NHHS�WKHLU�NQRZOHGJH�IUHVK�

Key Words: 
$QDWRPLFDO� ODQGPDUNV�� 3DQRUDPLF� UDGLRJUDSK\�� 'HQWLVWU\�
HGXFDWLRQ

/ʈ:ʈ̪
3DQRUDPLN�UDG\RJUDIL��PDNVLOOHU�YH�PDQGLEXODU�GHQWDO�DUNODUÕ�
YH� DUNODUD� NRPúX� DQDWRPLN� \DSÕODUÕ� WHN� ELU� J|U�QW�GH�
LQFHOH\HELOPHN� LoLQ� NXOODQÕODQ� ELU� J|U�QW�OHPH� \|QWHPLGLU��
3DQRUDPLN� J|U�QW�OHPH� WHNQL÷LQLQ� DYDQWDMODUÕ� DUDVÕQGD� \�]�
NHPLNOHULQL�� GHQWDO� DUNODUÕ�� GLúOHUL� YH� NRPúX� DQDWRPLN�
\DSÕODUÕ�NDSVDPOÕ�ELU�ELoLPGH�J|VWHUPHVL��D÷Õ]�DoÕNOÕ÷Õ�NÕVÕWOÕ�
RODQ� YH\D� LQWUDRUDO� WHNQLNOHUL� WROHUH� HGHPH\HQ� KDVWDODUGD�
X\JXODQDELOPHVL�� KÕ]OÕ� YH� NXOODQÕúOÕ� ELU� WHNQLN� ROPDVÕ��
LQWUDRUDO� WHNQLNOHUH� J|UH� GDKD� NROD\� X\JXODQDELOPHVL��
LQWUDRUDO� W�P� D÷Õ]� UDG\RJUDI� VHULVLQH� J|UH� GDKD� G�ú�N�
UDG\DV\RQ�GR]X�LOH�J|U�QW�Q�Q�HOGH�HGLOPHVL�VD\ÕODELOLU������
3DQRUDPLN�UDG\RJUDILQLQ�GLú�KHNLPOL÷LQGH�NXOODQÕPÕ�DUWWÕNoD�
NOLQLV\HQOHULQ�DQDWRPLN�\DSÕODUÕ�WDQÕPD��J|U�QW�OHUL�\RUXPOD-
PD� NRQXVXQGD� \HWNLQ� ROPDVÕ� ]RUXQOX� KDOH� JHOPLúWLU� ������
'R÷UX� WHúKLV� LoLQ�� \DOQÕ]FD� �VW� G�]H\� DQDWRPLN� ELOJL� GH÷LO��
D\QÕ�]DPDQGD�SDQRUDPLN�J|U�QW�OHPH�LONHOHULQLQ�DQODúÕOPDVÕ�
GD�YD]JHoLOPH]GLU��<XPXúDN�GRNX�J|OJHOHUL��KDYD�ERúOXNODUÕ��
KD\DOHW�J|U�QW�OHU�YH�oLIW�J|U�QW�OHU�JLEL�DUWHIDNWODU�SDQRUD-
PLN�J|U�QW�OHULQ�\RUXPODQPDVÕQÕ�]RUODúWÕUDELOLU�����
%X�oDOÕúPD�� WHRULN�YH�SUDWLN�H÷LWLPLQL� WDPDPODPÕú�RODQ�GLú�
KHNLPOHULQLQ�� SDQRUDPLN� UDG\RJUDILOHUGH� GR÷UX� WDQÕ�
NR\DELOPHN�YH�L\L�ELU�WHGDYL�SODQÕ�ROXúWXUDELOPHN�LoLQ�|QHPOL�
RODQ� ED]Õ� DQDWRPLN� QRNWDODUOD� LOJLOL� ELOJLOHULQL� GH÷HU-
OHQGLUPH\L�DPDoODPDNWDGÕU�
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%OH�(M̉�,IO�(�����������������

>IPMLE�1IVZI�7)1)6'ˢ
%OHIRM^�ʘRMZIVWMXIWM�
(M̉�,IOMQPM˓M�*EOʳPXIWM�
%˓�^��(M̉�ZI�ʆIRI�6EH]SPSNMWM�%(��
%RXEP]E��8ʳVOM]I

36'-(�-(���������������������

6ʳQI]WE�̈)2(ˢ̈ʆˢ�+ʔ/
%OHIRM^�ʘRMZIVWMXIWM�
(M̉�,IOMQPM˓M�*EOʳPXIWM�
%˓�^��(M̉�ZI�ʆIRI�6EH]SPSNMWM�%(��
%RXEP]E��8ʳVOM]I

36'-(�-(���������������������

,ʳQI]VE�8)6'%20-�%0/-̈
%OHIRM^�ʘRMZIVWMXIWM�
(M̉�,IOMQPM˓M�*EOʳPXIWM�
%˓�^��(M̉�ZI�ʆIRI�6EH]SPSNMWM�%(��
%RXEP]E��8ʳVOM]I

36'-(�-(��������������������<

&IOMV�&9098
%OHIRM^�ʘRMZIVWMXIWM�
(M̉�,IOMQPM˓M�*EOʳPXIWM�
%˓�^��(M̉�ZI�ʆIRI�6EH]SPSNMWM�%(��
%RXEP]E��8ʳVOM]I

36'-(�-(��������������������<

/ʳFVE�2YV�:%20-
%OHIRM^�ʘRMZIVWMXIWM�
(M̉�,IOMQPM˓M�*EOʳPXIWM�
%˓�^��(M̉�ZI�ʆIRI�
6EH]SPSNMWM�%(��
%RXEP]E��8ʳVOM]I

36'-(�-(���������������������

,ʳP]E�=%:9>
%OHIRM^�ʘRMZIVWMXIWM�
(M̉�,IOMQPM˓M�*EOʳPXIWM�
%˓�^��(M̉�ZI�ʆIRI�
6EH]SPSNMWM�%(��
%RXEP]E��8ʳVOM]I

36'-(�-(���������������������

 
'ERIV�83/%80-3˒09
%OHIRM^�ʘRMZIVWMXIWM�
(M̉�,IOMQPM˓M�*EOʳPXIWM�
%˓�^��(M̉�ZI�ʆIRI�
6EH]SPSNMWM�%(��
%RXEP]E��8ʳVOM]I

36'-(�-(����������������������

,ʳWI]MR�)6/9̈
%OHIRM^�ʘRMZIVWMXIWM�
(M̉�,IOMQPM˓M�*EOʳPXIWM�
%˓�^��(M̉�ZI�ʆIRI�
6EH]SPSNMWM�%(��
%RXEP]E��8ʳVOM]I

36'-(�-(����������������������

)VHIQ�&9'%/0-3˒09
%OHIRM^�ʘRMZIVWMXIWM�
(M̉�,IOMQPM˓M�*EOʳPXIWM�
%˓�^��(M̉�ZI�ʆIRI�
6EH]SPSNMWM�%(��
%RXEP]E��8ʳVOM]I

36'-(�-(���������������������

6EQE^ER�/%6%%70%2
%OHIRM^�ʘRMZIVWMXIWM�
(M̉�,IOMQPM˓M�*EOʳPXIWM�
%˓�^��(M̉�ZI�ʆIRI�
6EH]SPSNMWM�%(��
%RXEP]E��8ʳVOM]I

36'-(�-(���������������������

)QMV�&9'%/0-3˒09
%OHIRM^�ʘRMZIVWMXIWM�
(M̉�,IOMQPM˓M�*EOʳPXIWM�
%˓�^��(M̉�ZI�ʆIRI�
6EH]SPSNMWM�%(��
%RXEP]E��8ʳVOM]I

36'-(�-(���������������������

(MPER�/36/1%>
%OHIRM^�ʘRMZIVWMXIWM�
(M̉�,IOMQPM˓M�*EOʳPXIWM�
%˓�^��(M̉�ZI�ʆIRI�
6EH]SPSNMWM�%(��
%RXEP]E��8ʳVOM]I

36'-(�-(���������������������

+IPM̉�8EVMLM� �����3GEO�����
Received
/EFYP�8EVMLM� �����3GEO�����
Accepted
)�=E]�R�8EVMLM������̈YFEX�����
Online published

=E^�̉QE�%HVIWM
Correspondence Address

>IPMLE�1IVZI�7)1)6'ˢ
%OHIRM^�ʘRMZIVWMXIWM�
(M̉�,IOMQPM˓M�*EOʳPXIWM�
%˓�^��(M̉�ZI�ʆIRI�6EH]SPSNMWM�%(��
%RXEP]E��8ʳVOM]I
QIVZIIVXYKVYP$SYXPSSO�GSQ

��

'Lú�+HNLPOHULQLQ�3DQRUDPLN�5DG\RJUDIL�
h]HULQGH�$QDWRPLN�1RNWDODUÕ�
'H÷HUOHQGLUPHGHNL�%LOJL�'�]H\OHULQLQ�
$UDúWÕUÕOPDVÕ

(YDOXDWLRQ�RI�'HQWLVWV
�$QDWRPLFDO�
/DQGPDUN�.QRZOHGJH�/HYHOV�RQ�
3DQRUDPLF�5DGLRJUDSK\

25ú-ú1$/
$5$û7,50$
3VMKMREP�%VXMGPI

*|U�QW�� NDOLWHVL� \�NVHN� ELU� GLMLWDO� SDQRUDPLN� UDG\RJUDI�
�]HULQGH� ��� DGHW� DQDWRPLN� QRNWD� LúDUHWOHQGL� YH� QXPDUDODQ��
GÕUÕOGÕ��5HVLP�����³*RRJOH�)RUPODU´�ZHE�VLWHVL�DUDFÕOÕ÷Õ\OD�
LoHULVLQGH�GHPRJUDILN�YHULOHUL�WRSODPD\D�\|QHOLN�VRUXODUÕQ�GD�
ROGX÷X�V�UH�NÕVÕWODPDVÕ�ROPD\DQ�ELU�DQNHW�IRUPX�WDVDUODQGÕ��
.DWÕOÕPFÕODUGDQ� UHIHUDQV� PDWHU\DOOHUH� EDúYXUPDPDODUÕ�
LVWHQGL� YH� DQDWRPLN� QRNWDODUÕQ� FHYDSODUÕ� DoÕN� XoOX� RODUDN�
DOÕQGÕ��øOJLOL�IRUP�DNÕOOÕ�WHOHIRQ�³:KDWV$SS´�X\JXODPDVÕ�YH\D�
PDLO� \ROX� LOH� NDWÕOÕPFÕODUD� XODúWÕUÕOGÕ�� � dDOÕúPD� J|Q�OO�O�N�
HVDVÕQD�GD\DQÕODUDN�\�U�W�OG���$QNHW�IRUPXQXQ��VW�NÕVPÕQGD�
NDWÕOÕPFÕODUÕQ�oDOÕúPD\D�J|Q�OO��RODUDN�NDWÕOGÕNODUÕQÕ�J|VWHULU�
LEDUH�EXOXQPDNWD\GÕ��%LU�YH\D�GDKD�ID]OD�HNVLN�YHUL\L�LoHUHQ�
DQNHW� IRUPODUÕ� oDOÕúPD� GÕúÕ� WXWXOGX�� .DWÕOÕPFÕODUÕQ� YHUGL÷L�
FHYDSODU�³GR÷UX´�YH�³\DQOÕú´�RODUDN�VÕQÕIODQGÕUÕOGÕ�YH�LVWDWLV-
WLNVHO�DQDOL]�LoLQ�NXOODQÕOGÕ�

ʈ[\I\Q[\QS[MT�IVITQb
9HULOHULQ� LVWDWLVWLNVHO� DQDOL]L� ,%0� 6366� �YHUVL\RQ� ������
$UPRQN�� 1<�,%0� &RUS�� SURJUDPÕ� LOH� \DSÕOGÕ�� 1RUPDOOLN�
YDUVD\ÕPÕ� 6KDSLUR�:LON� WHVWL� LOH� GH÷HUOHQGLULOGL�� <Dú��
FLQVL\HW��NDWÕOÕPFÕQÕQ�oDOÕúWÕ÷Õ�NXUXP�YH�YHUGLNOHUL� FHYDSODU�
LoLQ� WDQÕPOD\ÕFÕ� DQDOL]OHU� YH� IUHNDQVODU� KHVDSODQGÕ��*UXSODU�
DUDVÕQGDNL�RODVÕ�IDUNOÕOÕNODUÕQ�DQDOL]LQGH�3HDUVRQ�NL�NDUH�WHVWL�
NXOODQÕOGÕ��3���������DQODPOÕ�NDEXO�HGLOGL�
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LoLQ�|QHPOL�DQDWRPLN�ROXúXPODUGÕU��.XODN�\XPXúDN�GRNXVX�YH�GÕú�
NXODN�\ROX�\LQH�QRUPDO�GRNXODUÕ�SDWRORMLGHQ�D\ÕUPDN�LoLQ�ELOLQPHVL�
JHUHNHQ�QRNWDODUGDQGÕU��%DVLV�PDQGLEXOD��K\RLG�NHPLN�YH�YHUWHEUD�
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ABSTRACT
Objective: 
7KH�DLP�RI�WKLV�VWXG\�LV�WR�GHWHUPLQH�WKH�NQRZOHGJH�OHYHO�RI�
GHQWLVWV� LQ� WKH� HYDOXDWLRQ� RI� DQDWRPLFDO� ODQGPDUNV� GHWHU-
PLQHG�LQ�SDQRUDPLF�UDGLRJUDSK\�

Material and Methods: 
6HYHQW\� VHYHQ� GHQWLVWV� ZRUNLQJ� LQ� SXEOLF�� XQLYHUVLW\� DQG�
SULYDWH� RXWSDWLHQW� FOLQLFV� ZHUH� LQFOXGHG� LQ� RXU� VWXG\�� 7KH�
DQVZHUV� JLYHQ� WR� WKH� DQDWRPLFDO� SRLQWV� RQ� WKH� SDQRUDPLF�
UDGLRJUDSK� ZHUH� UHFRUGHG� DV�³FRUUHFW´� DQG�³IDOVH´�� 6366�
ZDV�XVHG�LQ�WKH�DQDO\VLV�RI�WKH�GDWD��3HDUVRQ�FKL�VTXDUH�WHVW�
ZDV�XVHG�WR�GHWHUPLQH�SRVVLEOH�GLIIHUHQFHV�EHWZHHQ�JURXSV��3�
�������ZDV�FRQVLGHUHG�VWDWLVWLFDOO\�VLJQLILFDQW�

Results: 
������RI�WKH�SDUWLFLSDQWV�ZHUH�IHPDOH��������ZHUH�PDOH��DQG�
WKH�PHDQ�DJH�ZDV��������������7KHUH�ZDV�D�VLJQLILFDQW�GLIIHU-
HQFH�EHWZHHQ�WKH�QXPEHU�RI�ZRPHQ�ZKR�DQVZHUHG�FRUUHFWO\��
WR�WKH��VLJPRLG�QRWFK��DQDWRPLFDO�ODQGPDUN�DQG�WKH�QXPEHU�
RI�PHQ�ZKR�DQVZHUHG�FRUUHFWO\��3� ���������7KH�QXPEHU�RI�
ZRPHQ�ZKR�DQVZHUHG�FRUUHFWO\�WR�WKH��]\JRPDWLFRWHPSRUDO�
VXWXUH�� DQDWRPLFDO� ODQGPDUN� DQG� WKH� QXPEHU� RI� PHQ� ZKR�
DQVZHUHG�FRUUHFWO\��WKHUH�ZDV�D�GLIIHUHQFH��3� ����������:KLOH�
WKH� LQVWLWXWLRQ� WKDW� JDYH� WKH� PRVW� ZURQJ� DQVZHU� WR� WKH�
³VW\ORLG� SURFHVV´� DQDWRPLFDO� ODQGPDUN� ZDV� ³SULYDWH�
SRO\FOLQLF�FOLQLF´�� WKH� LQVWLWXWLRQ� WKDW� JDYH� WKH� OHDVW� ZURQJ�
DQVZHU�ZDV�³SXEOLF�KRVSLWDO´�DQG�WKLV�GLIIHUHQFH�ZDV�VWDWLVWL-
FDOO\�VLJQLILFDQW��3� ��������

Conclusion: 
.QRZLQJ� WKH� UDGLRJUDSKLF� DQDWRP\� LV� YHU\� LPSRUWDQW� IRU�
DFFXUDWH�GLDJQRVLV�DQG�WUHDWPHQW�SODQQLQJ��'HQWLVWV�ZRUNLQJ�

RQ� D� FRPSOH[� VWUXFWXUH� VKRXOG� KDYH� D� JRRG� JUDVS� RI� WKLV�
DQDWRP\�DQG�NHHS�WKHLU�NQRZOHGJH�IUHVK�

Key Words: 
$QDWRPLFDO� ODQGPDUNV�� 3DQRUDPLF� UDGLRJUDSK\�� 'HQWLVWU\�
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ABSTRACT
Objective: 
7KH�DLP�RI�WKLV�VWXG\�LV�WR�GHWHUPLQH�WKH�NQRZOHGJH�OHYHO�RI�
GHQWLVWV� LQ� WKH� HYDOXDWLRQ� RI� DQDWRPLFDO� ODQGPDUNV� GHWHU-
PLQHG�LQ�SDQRUDPLF�UDGLRJUDSK\�

Material and Methods: 
6HYHQW\� VHYHQ� GHQWLVWV� ZRUNLQJ� LQ� SXEOLF�� XQLYHUVLW\� DQG�
SULYDWH� RXWSDWLHQW� FOLQLFV� ZHUH� LQFOXGHG� LQ� RXU� VWXG\�� 7KH�
DQVZHUV� JLYHQ� WR� WKH� DQDWRPLFDO� SRLQWV� RQ� WKH� SDQRUDPLF�
UDGLRJUDSK� ZHUH� UHFRUGHG� DV�³FRUUHFW´� DQG�³IDOVH´�� 6366�
ZDV�XVHG�LQ�WKH�DQDO\VLV�RI�WKH�GDWD��3HDUVRQ�FKL�VTXDUH�WHVW�
ZDV�XVHG�WR�GHWHUPLQH�SRVVLEOH�GLIIHUHQFHV�EHWZHHQ�JURXSV��3�
�������ZDV�FRQVLGHUHG�VWDWLVWLFDOO\�VLJQLILFDQW�

Results: 
������RI�WKH�SDUWLFLSDQWV�ZHUH�IHPDOH��������ZHUH�PDOH��DQG�
WKH�PHDQ�DJH�ZDV��������������7KHUH�ZDV�D�VLJQLILFDQW�GLIIHU-
HQFH�EHWZHHQ�WKH�QXPEHU�RI�ZRPHQ�ZKR�DQVZHUHG�FRUUHFWO\��
WR�WKH��VLJPRLG�QRWFK��DQDWRPLFDO�ODQGPDUN�DQG�WKH�QXPEHU�
RI�PHQ�ZKR�DQVZHUHG�FRUUHFWO\��3� ���������7KH�QXPEHU�RI�
ZRPHQ�ZKR�DQVZHUHG�FRUUHFWO\�WR�WKH��]\JRPDWLFRWHPSRUDO�
VXWXUH�� DQDWRPLFDO� ODQGPDUN� DQG� WKH� QXPEHU� RI� PHQ� ZKR�
DQVZHUHG�FRUUHFWO\��WKHUH�ZDV�D�GLIIHUHQFH��3� ����������:KLOH�
WKH� LQVWLWXWLRQ� WKDW� JDYH� WKH� PRVW� ZURQJ� DQVZHU� WR� WKH�
³VW\ORLG� SURFHVV´� DQDWRPLFDO� ODQGPDUN� ZDV� ³SULYDWH�
SRO\FOLQLF�FOLQLF´�� WKH� LQVWLWXWLRQ� WKDW� JDYH� WKH� OHDVW� ZURQJ�
DQVZHU�ZDV�³SXEOLF�KRVSLWDO´�DQG�WKLV�GLIIHUHQFH�ZDV�VWDWLVWL-
FDOO\�VLJQLILFDQW��3� ��������

Conclusion: 
.QRZLQJ� WKH� UDGLRJUDSKLF� DQDWRP\� LV� YHU\� LPSRUWDQW� IRU�
DFFXUDWH�GLDJQRVLV�DQG�WUHDWPHQW�SODQQLQJ��'HQWLVWV�ZRUNLQJ�

RQ� D� FRPSOH[� VWUXFWXUH� VKRXOG� KDYH� D� JRRG� JUDVS� RI� WKLV�
DQDWRP\�DQG�NHHS�WKHLU�NQRZOHGJH�IUHVK�

Key Words: 
$QDWRPLFDO� ODQGPDUNV�� 3DQRUDPLF� UDGLRJUDSK\�� 'HQWLVWU\�
HGXFDWLRQ
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LQFHOH\HELOPHN� LoLQ� NXOODQÕODQ� ELU� J|U�QW�OHPH� \|QWHPLGLU��
3DQRUDPLN� J|U�QW�OHPH� WHNQL÷LQLQ� DYDQWDMODUÕ� DUDVÕQGD� \�]�
NHPLNOHULQL�� GHQWDO� DUNODUÕ�� GLúOHUL� YH� NRPúX� DQDWRPLN�
\DSÕODUÕ�NDSVDPOÕ�ELU�ELoLPGH�J|VWHUPHVL��D÷Õ]�DoÕNOÕ÷Õ�NÕVÕWOÕ�
RODQ� YH\D� LQWUDRUDO� WHNQLNOHUL� WROHUH� HGHPH\HQ� KDVWDODUGD�
X\JXODQDELOPHVL�� KÕ]OÕ� YH� NXOODQÕúOÕ� ELU� WHNQLN� ROPDVÕ��
LQWUDRUDO� WHNQLNOHUH� J|UH� GDKD� NROD\� X\JXODQDELOPHVL��
LQWUDRUDO� W�P� D÷Õ]� UDG\RJUDI� VHULVLQH� J|UH� GDKD� G�ú�N�
UDG\DV\RQ�GR]X�LOH�J|U�QW�Q�Q�HOGH�HGLOPHVL�VD\ÕODELOLU������
3DQRUDPLN�UDG\RJUDILQLQ�GLú�KHNLPOL÷LQGH�NXOODQÕPÕ�DUWWÕNoD�
NOLQLV\HQOHULQ�DQDWRPLN�\DSÕODUÕ�WDQÕPD��J|U�QW�OHUL�\RUXPOD-
PD� NRQXVXQGD� \HWNLQ� ROPDVÕ� ]RUXQOX� KDOH� JHOPLúWLU� ������
'R÷UX� WHúKLV� LoLQ�� \DOQÕ]FD� �VW� G�]H\� DQDWRPLN� ELOJL� GH÷LO��
D\QÕ�]DPDQGD�SDQRUDPLN�J|U�QW�OHPH�LONHOHULQLQ�DQODúÕOPDVÕ�
GD�YD]JHoLOPH]GLU��<XPXúDN�GRNX�J|OJHOHUL��KDYD�ERúOXNODUÕ��
KD\DOHW�J|U�QW�OHU�YH�oLIW�J|U�QW�OHU�JLEL�DUWHIDNWODU�SDQRUD-
PLN�J|U�QW�OHULQ�\RUXPODQPDVÕQÕ�]RUODúWÕUDELOLU�����
%X�oDOÕúPD�� WHRULN�YH�SUDWLN�H÷LWLPLQL� WDPDPODPÕú�RODQ�GLú�
KHNLPOHULQLQ�� SDQRUDPLN� UDG\RJUDILOHUGH� GR÷UX� WDQÕ�
NR\DELOPHN�YH�L\L�ELU�WHGDYL�SODQÕ�ROXúWXUDELOPHN�LoLQ�|QHPOL�
RODQ� ED]Õ� DQDWRPLN� QRNWDODUOD� LOJLOL� ELOJLOHULQL� GH÷HU-
OHQGLUPH\L�DPDoODPDNWDGÕU�
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*|U�QW�� NDOLWHVL� \�NVHN� ELU� GLMLWDO� SDQRUDPLN� UDG\RJUDI�
�]HULQGH� ��� DGHW� DQDWRPLN� QRNWD� LúDUHWOHQGL� YH� QXPDUDODQ��
GÕUÕOGÕ��5HVLP�����³*RRJOH�)RUPODU´�ZHE�VLWHVL�DUDFÕOÕ÷Õ\OD�
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\Dú�RUWDODPDVÕ�������������LGL��\Dú�DUDOÕ÷Õ�������\Dú���<Dú�YH�
FLQVL\HW� DUDVÕQGD� DQODPOÕ� ELU� IDUNOÕOÕN� \RNWX� �3�  � ��������
.DWÕOÕPFÕODUÕQ� KHSVL� �VD\Õ�  � ���������� ³NRQGLO´� DQDWRPLN�
QRNWDVÕQD� GR÷UX� � FHYDS� YHUGL�� ³VLJPRLG� oHQWLN´� DQDWRPLN�
QRNWDVÕQD� GR÷UX� FHYDS� YHUHQ� NDGÕQODUÕQ� VD\ÕVÕ� �VD\Õ�  � �����
GR÷UX�FHYDS�YHUHQ�HUNHNOHULQ�VD\ÕVÕQD��VD\Õ� �����J|UH�DQODP-
OÕ�GHUHFHGH�IDUNOÕOÕN�J|VWHUPHNWH\GL��3� ���������$\UÕFD��\LQH�
³]LJRPDWLNRWHPSRUDO� VXWXU´� DQDWRPLN� QRNWDVÕQD� GR÷UX�
FHYDS�YHUHQ�NDGÕQODUÕQ�VD\ÕVÕ��VD\Õ� �����GR÷UX�FHYDS�YHUHQ�
HUNHNOHULQ�VD\ÕVÕQD��VD\Õ� ����J|UH�DQODPOÕ�GHUHFHGH�\�NVHNWL�
�3�  � �������� 'L÷HU� DQDWRPLN� QRNWDODUD� YHULOHQ� FHYDSODU�
FLQVL\HWH�J|UH�DQODPOÕ�ELU�IDUNOÕOÕN�J|VWHUPHPHNWH\GL��
7DEOR��D�YH�E�NDWÕOÕPFÕODUÕQ�FLQVL\HWH�J|UH�YHUGLNOHUL�FHYDS-
ODUÕQ� GD÷ÕOÕPÕQÕ� J|VWHUPHNWHGLU�� .DWÕOÕPFÕODUÕQ� oDOÕúWÕNODUÕ�
NXUXP�GLNNDWH�DOÕQGÕ÷ÕQGD�HQ�D]�NDWÕOÕPFÕ�³NDPX�KDVWDQHVL´ 
QGH� �VD\Õ�  � ������ ������� HQ� ID]OD� NDWÕOÕPFÕ� LVH� ³�QLYHUVLWH�
KDVWDQHVL´� �VD\Õ�  � ����������� � oDOÕúPDNWD\GÕ�� ��� ��� ������
NDWÕOÕPFÕ� LVH� ³|]HO� SROLNOLQLN�NOLQLN´� GH� oDOÕúPDNWD\GÕ��
³6WLORLG� SURoHV´� DQDWRPLN� QRNWDVÕQD� HQ� ID]OD� \DQOÕú� FHYDS�
YHUHQ�KHNLPOHU�|]HO�SROLNOLQLN�NOLQLNWH�oDOÕúDQ�KHNLPOHU�LNHQ��
HQ�D]�\DQOÕú�FHYDEÕ�YHUHQ�KHNLPOHU�NDPX�KDVWDQHVLQGH�oDOÕúDQ�
KHNLPOHUGL��YH�EX�IDUNOÕOÕN�LVWDWLVWLNVHO�RODUDN�DQODPOÕ\GÕ���3�= 
�������� 'L÷HU� DQDWRPLN� QRNWDODUD� YHULOHQ� FHYDSODU�
NDWÕOÕPFÕODUÕQ�oDOÕúWÕNODUÕ�NXUXPODUD�J|UH�DQODPOÕ�ELU�IDUNOÕOÕN�
J|VWHUPHPHNWH\GL��7DEOR���NDWÕOÕPFÕODUÕQ�oDOÕúWÕNODUÕ�NXUXP-
ODUD�J|UH�YHUGLNOHUL�FHYDSODUÕQ�GD÷ÕOÕPÕQÕ�J|VWHUPHNWHGLU�
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.RQYDQVL\RQHO�UDG\RJUDILN�\|QWHPOHULQ�EDVLW�YH�NROD\�X\JX-
ODQDELOLU� ROPDVÕ�� VWDQGDUGL]H� HGLOPLú� ROPDVÕ�� WHGDYL� SODQOD-
PDVÕQGD� NXOODQÕOPDVÕ� JLEL� DYDQWDMODUÕ� EXOXQPDNWDGÕU� �����
3DQRUDPLN� UDG\RJUDILQLQ� GLú� KHNLPOL÷L� SUDWL÷LQGH� \D\JÕQ�
RODUDN�NXOODQÕODQ�ELU�J|U�QW�OHPH�\|QWHPL�KDOLQH�JHOPHVL\OH��
GR÷UX�WHúKLV�LoLQ��VW�G�]H\�DQDWRPLN�ELOJL�|QHP�ND]DQPÕúWÕU��
7HúKLVLQ� GR÷UXOX÷X�� WHúKLVWH� NXOODQÕODFDN� DUDoODUÕQ� L\L� ELU�
úHNLOGH� ELOLQPHVL\OH� LOLúNLOLGLU� �������'Lú� KHNLPOHULQLQ� UXWLQ�
SUDWLNWH� ROGXNoD� VÕN� RODUDN� NXOODQGÕNODUÕ� SDQRUDPLN� ILOPOH-
UGHNL�DQDWRPLN�ROXúXPODUÕQ�L\L�ELOLQPHVL�YH�GR÷UX�\RUXPODQ-
PDVÕ��\DQOÕú�WHúKLVLQ�D]DOPDVÕQÕ�VD÷OD\DFDNWÕU������3DQRUDPLN�
UDG\RJUDIL� FLKD]ODUÕ�� GHQWDO� KL]PHW� YHUHQ� VD÷OÕN�
NXUXOXúODUÕQÕQ�E�\�N�ELU�NÕVPÕQGD�EXOXQPDNWDGÕU��%X�QHGHQ-
OH�GLú�KHNLPOHUL��EX�UDG\RJUDIL\L�GR÷UX�\RUXPOD\DELOPHOL��EX�
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dDOÕúPDPÕ]GD� GLú� KHNLPOHULQH� SDQRUDPLN� UDG\RJUDI� � � �]HULQGH�
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VXWXU �́DQDWRPLN�QRNWDODUÕQD�GR÷UX��\DQÕW�YHUPH�RUDQODUÕ�NDGÕQ�YH�
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EDKVHGLOHQ�DQDWRPLN�QRNWDODUÕQ�ELU�NÕVPÕQÕ�oDOÕúPDODUÕQGD�NXOODQ-
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LP�\ÕOODUÕQD�J|UH�JUXSODQGÕUPÕúODUGÕU��6XQXODQ�oDOÕúPDGD�EX�úHNLOGH�

ELU� JUXSODQGÕUPD� \DSÕOPDPÕú� VDGHFH� FLQVL\HW� YH� NDWÕOÕPFÕODUÕQ�
oDOÕúWÕNODUÕ�NXUXP�GLNNDWH�DOÕQPÕúWÕU��%X�GXUXP�VXQXODQ�oDOÕúPDQÕQ�
OLPLWDV\RQX�RODUDN�G�ú�Q�OPHNWHGLU��+HNLPOHULQ�PHVOHNL�WHFU�EH��
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VRQXoODUÕQGD�HWNLOHQPH�ROPD�LKWLPDOLGLU��$QFDN�DQDWRPLN�QRNWDODU�
VHoLOLUNHQ� KHU� GLú� KHNLPLQLQ� UXWLQ� NOLQLN� KD\DWÕQGD� ELOJL� VDKLEL�
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ABSTRACT
Objective: 
7KH�DLP�RI�WKLV�VWXG\�LV�WR�GHWHUPLQH�WKH�NQRZOHGJH�OHYHO�RI�
GHQWLVWV� LQ� WKH� HYDOXDWLRQ� RI� DQDWRPLFDO� ODQGPDUNV� GHWHU-
PLQHG�LQ�SDQRUDPLF�UDGLRJUDSK\�

Material and Methods: 
6HYHQW\� VHYHQ� GHQWLVWV� ZRUNLQJ� LQ� SXEOLF�� XQLYHUVLW\� DQG�
SULYDWH� RXWSDWLHQW� FOLQLFV� ZHUH� LQFOXGHG� LQ� RXU� VWXG\�� 7KH�
DQVZHUV� JLYHQ� WR� WKH� DQDWRPLFDO� SRLQWV� RQ� WKH� SDQRUDPLF�
UDGLRJUDSK� ZHUH� UHFRUGHG� DV�³FRUUHFW´� DQG�³IDOVH´�� 6366�
ZDV�XVHG�LQ�WKH�DQDO\VLV�RI�WKH�GDWD��3HDUVRQ�FKL�VTXDUH�WHVW�
ZDV�XVHG�WR�GHWHUPLQH�SRVVLEOH�GLIIHUHQFHV�EHWZHHQ�JURXSV��3�
�������ZDV�FRQVLGHUHG�VWDWLVWLFDOO\�VLJQLILFDQW�

Results: 
������RI�WKH�SDUWLFLSDQWV�ZHUH�IHPDOH��������ZHUH�PDOH��DQG�
WKH�PHDQ�DJH�ZDV��������������7KHUH�ZDV�D�VLJQLILFDQW�GLIIHU-
HQFH�EHWZHHQ�WKH�QXPEHU�RI�ZRPHQ�ZKR�DQVZHUHG�FRUUHFWO\��
WR�WKH��VLJPRLG�QRWFK��DQDWRPLFDO�ODQGPDUN�DQG�WKH�QXPEHU�
RI�PHQ�ZKR�DQVZHUHG�FRUUHFWO\��3� ���������7KH�QXPEHU�RI�
ZRPHQ�ZKR�DQVZHUHG�FRUUHFWO\�WR�WKH��]\JRPDWLFRWHPSRUDO�
VXWXUH�� DQDWRPLFDO� ODQGPDUN� DQG� WKH� QXPEHU� RI� PHQ� ZKR�
DQVZHUHG�FRUUHFWO\��WKHUH�ZDV�D�GLIIHUHQFH��3� ����������:KLOH�
WKH� LQVWLWXWLRQ� WKDW� JDYH� WKH� PRVW� ZURQJ� DQVZHU� WR� WKH�
³VW\ORLG� SURFHVV´� DQDWRPLFDO� ODQGPDUN� ZDV� ³SULYDWH�
SRO\FOLQLF�FOLQLF´�� WKH� LQVWLWXWLRQ� WKDW� JDYH� WKH� OHDVW� ZURQJ�
DQVZHU�ZDV�³SXEOLF�KRVSLWDO´�DQG�WKLV�GLIIHUHQFH�ZDV�VWDWLVWL-
FDOO\�VLJQLILFDQW��3� ��������

Conclusion: 
.QRZLQJ� WKH� UDGLRJUDSKLF� DQDWRP\� LV� YHU\� LPSRUWDQW� IRU�
DFFXUDWH�GLDJQRVLV�DQG�WUHDWPHQW�SODQQLQJ��'HQWLVWV�ZRUNLQJ�

RQ� D� FRPSOH[� VWUXFWXUH� VKRXOG� KDYH� D� JRRG� JUDVS� RI� WKLV�
DQDWRP\�DQG�NHHS�WKHLU�NQRZOHGJH�IUHVK�

Key Words: 
$QDWRPLFDO� ODQGPDUNV�� 3DQRUDPLF� UDGLRJUDSK\�� 'HQWLVWU\�
HGXFDWLRQ
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LQFHOH\HELOPHN� LoLQ� NXOODQÕODQ� ELU� J|U�QW�OHPH� \|QWHPLGLU��
3DQRUDPLN� J|U�QW�OHPH� WHNQL÷LQLQ� DYDQWDMODUÕ� DUDVÕQGD� \�]�
NHPLNOHULQL�� GHQWDO� DUNODUÕ�� GLúOHUL� YH� NRPúX� DQDWRPLN�
\DSÕODUÕ�NDSVDPOÕ�ELU�ELoLPGH�J|VWHUPHVL��D÷Õ]�DoÕNOÕ÷Õ�NÕVÕWOÕ�
RODQ� YH\D� LQWUDRUDO� WHNQLNOHUL� WROHUH� HGHPH\HQ� KDVWDODUGD�
X\JXODQDELOPHVL�� KÕ]OÕ� YH� NXOODQÕúOÕ� ELU� WHNQLN� ROPDVÕ��
LQWUDRUDO� WHNQLNOHUH� J|UH� GDKD� NROD\� X\JXODQDELOPHVL��
LQWUDRUDO� W�P� D÷Õ]� UDG\RJUDI� VHULVLQH� J|UH� GDKD� G�ú�N�
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RODQ� ED]Õ� DQDWRPLN� QRNWDODUOD� LOJLOL� ELOJLOHULQL� GH÷HU-
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GEREÇ ve YÖNTEMLER
%X�WDQÕPOD\ÕFÕ�oDOÕúPD��$NGHQL]�hQLYHUVLWHVL�'Lú�+HNLPOL÷L�
)DN�OWHVL�$÷Õ]��'Lú�YH�dHQH�5DG\RORMLVL�$QDELOLP�'DOÕ¶QGD�
\�U�W�OG��YH�oDOÕúPD\D�IDUNOÕ�LOOHUGHNL�|]HO�SROLNOLQLN�NOLQLN��
NDPX� YH\D� �QLYHUVLWH� KDVWDQHOHULQGH� oDOÕúDQ� ��� GLú� KHNLPL�
GDKLO�HGLOGL��dDOÕúPD\D�EDúODPDGDQ�|QFH�$NGHQL]�hQLYHUVL-
WHVL�7ÕS�)DN�OWHVL�.OLQLN�$UDúWÕUPDODU�(WLN�.XUXOX�WDUDIÕQGDQ�
RQD\� DOÕQGÕ� �.DUDU� QR�� .$(.������ 7DULK�� ������������ YH�
oDOÕúPD� +HOVLQNL� %LOGLUJHVL� HWLN� NXUDOODUÕQD� X\JXQ� RODUDN�
\�U�W�OG��

��

*|U�QW�� NDOLWHVL� \�NVHN� ELU� GLMLWDO� SDQRUDPLN� UDG\RJUDI�
�]HULQGH� ��� DGHW� DQDWRPLN� QRNWD� LúDUHWOHQGL� YH� QXPDUDODQ��
GÕUÕOGÕ��5HVLP�����³*RRJOH�)RUPODU´�ZHE�VLWHVL�DUDFÕOÕ÷Õ\OD�
LoHULVLQGH�GHPRJUDILN�YHULOHUL�WRSODPD\D�\|QHOLN�VRUXODUÕQ�GD�
ROGX÷X�V�UH�NÕVÕWODPDVÕ�ROPD\DQ�ELU�DQNHW�IRUPX�WDVDUODQGÕ��
.DWÕOÕPFÕODUGDQ� UHIHUDQV� PDWHU\DOOHUH� EDúYXUPDPDODUÕ�
LVWHQGL� YH� DQDWRPLN� QRNWDODUÕQ� FHYDSODUÕ� DoÕN� XoOX� RODUDN�
DOÕQGÕ��øOJLOL�IRUP�DNÕOOÕ�WHOHIRQ�³:KDWV$SS´�X\JXODPDVÕ�YH\D�
PDLO� \ROX� LOH� NDWÕOÕPFÕODUD� XODúWÕUÕOGÕ�� � dDOÕúPD� J|Q�OO�O�N�
HVDVÕQD�GD\DQÕODUDN�\�U�W�OG���$QNHW�IRUPXQXQ��VW�NÕVPÕQGD�
NDWÕOÕPFÕODUÕQ�oDOÕúPD\D�J|Q�OO��RODUDN�NDWÕOGÕNODUÕQÕ�J|VWHULU�
LEDUH�EXOXQPDNWD\GÕ��%LU�YH\D�GDKD�ID]OD�HNVLN�YHUL\L�LoHUHQ�
DQNHW� IRUPODUÕ� oDOÕúPD� GÕúÕ� WXWXOGX�� .DWÕOÕPFÕODUÕQ� YHUGL÷L�
FHYDSODU�³GR÷UX´�YH�³\DQOÕú´�RODUDN�VÕQÕIODQGÕUÕOGÕ�YH�LVWDWLV-
WLNVHO�DQDOL]�LoLQ�NXOODQÕOGÕ�

ʈ[\I\Q[\QS[MT�IVITQb
9HULOHULQ� LVWDWLVWLNVHO� DQDOL]L� ,%0� 6366� �YHUVL\RQ� ������
$UPRQN�� 1<�,%0� &RUS�� SURJUDPÕ� LOH� \DSÕOGÕ�� 1RUPDOOLN�
YDUVD\ÕPÕ� 6KDSLUR�:LON� WHVWL� LOH� GH÷HUOHQGLULOGL�� <Dú��
FLQVL\HW��NDWÕOÕPFÕQÕQ�oDOÕúWÕ÷Õ�NXUXP�YH�YHUGLNOHUL� FHYDSODU�
LoLQ� WDQÕPOD\ÕFÕ� DQDOL]OHU� YH� IUHNDQVODU� KHVDSODQGÕ��*UXSODU�
DUDVÕQGDNL�RODVÕ�IDUNOÕOÕNODUÕQ�DQDOL]LQGH�3HDUVRQ�NL�NDUH�WHVWL�
NXOODQÕOGÕ��3���������DQODPOÕ�NDEXO�HGLOGL�

BULGULAR
.DWÕOÕPFÕODUÕQ���
Õ� ���������NDGÕQ����
�� �������� HUNHNWL�YH�
\Dú�RUWDODPDVÕ�������������LGL��\Dú�DUDOÕ÷Õ�������\Dú���<Dú�YH�
FLQVL\HW� DUDVÕQGD� DQODPOÕ� ELU� IDUNOÕOÕN� \RNWX� �3�  � ��������
.DWÕOÕPFÕODUÕQ� KHSVL� �VD\Õ�  � ���������� ³NRQGLO´� DQDWRPLN�
QRNWDVÕQD� GR÷UX� � FHYDS� YHUGL�� ³VLJPRLG� oHQWLN´� DQDWRPLN�
QRNWDVÕQD� GR÷UX� FHYDS� YHUHQ� NDGÕQODUÕQ� VD\ÕVÕ� �VD\Õ�  � �����
GR÷UX�FHYDS�YHUHQ�HUNHNOHULQ�VD\ÕVÕQD��VD\Õ� �����J|UH�DQODP-
OÕ�GHUHFHGH�IDUNOÕOÕN�J|VWHUPHNWH\GL��3� ���������$\UÕFD��\LQH�
³]LJRPDWLNRWHPSRUDO� VXWXU´� DQDWRPLN� QRNWDVÕQD� GR÷UX�
FHYDS�YHUHQ�NDGÕQODUÕQ�VD\ÕVÕ��VD\Õ� �����GR÷UX�FHYDS�YHUHQ�
HUNHNOHULQ�VD\ÕVÕQD��VD\Õ� ����J|UH�DQODPOÕ�GHUHFHGH�\�NVHNWL�
�3�  � �������� 'L÷HU� DQDWRPLN� QRNWDODUD� YHULOHQ� FHYDSODU�
FLQVL\HWH�J|UH�DQODPOÕ�ELU�IDUNOÕOÕN�J|VWHUPHPHNWH\GL��
7DEOR��D�YH�E�NDWÕOÕPFÕODUÕQ�FLQVL\HWH�J|UH�YHUGLNOHUL�FHYDS-
ODUÕQ� GD÷ÕOÕPÕQÕ� J|VWHUPHNWHGLU�� .DWÕOÕPFÕODUÕQ� oDOÕúWÕNODUÕ�
NXUXP�GLNNDWH�DOÕQGÕ÷ÕQGD�HQ�D]�NDWÕOÕPFÕ�³NDPX�KDVWDQHVL´ 
QGH� �VD\Õ�  � ������ ������� HQ� ID]OD� NDWÕOÕPFÕ� LVH� ³�QLYHUVLWH�
KDVWDQHVL´� �VD\Õ�  � ����������� � oDOÕúPDNWD\GÕ�� ��� ��� ������
NDWÕOÕPFÕ� LVH� ³|]HO� SROLNOLQLN�NOLQLN´� GH� oDOÕúPDNWD\GÕ��
³6WLORLG� SURoHV´� DQDWRPLN� QRNWDVÕQD� HQ� ID]OD� \DQOÕú� FHYDS�
YHUHQ�KHNLPOHU�|]HO�SROLNOLQLN�NOLQLNWH�oDOÕúDQ�KHNLPOHU�LNHQ��
HQ�D]�\DQOÕú�FHYDEÕ�YHUHQ�KHNLPOHU�NDPX�KDVWDQHVLQGH�oDOÕúDQ�
KHNLPOHUGL��YH�EX�IDUNOÕOÕN�LVWDWLVWLNVHO�RODUDN�DQODPOÕ\GÕ���3�= 
�������� 'L÷HU� DQDWRPLN� QRNWDODUD� YHULOHQ� FHYDSODU�
NDWÕOÕPFÕODUÕQ�oDOÕúWÕNODUÕ�NXUXPODUD�J|UH�DQODPOÕ�ELU�IDUNOÕOÕN�
J|VWHUPHPHNWH\GL��7DEOR���NDWÕOÕPFÕODUÕQ�oDOÕúWÕNODUÕ�NXUXP-
ODUD�J|UH�YHUGLNOHUL�FHYDSODUÕQ�GD÷ÕOÕPÕQÕ�J|VWHUPHNWHGLU�

<):<1̪5)
.RQYDQVL\RQHO�UDG\RJUDILN�\|QWHPOHULQ�EDVLW�YH�NROD\�X\JX-
ODQDELOLU� ROPDVÕ�� VWDQGDUGL]H� HGLOPLú� ROPDVÕ�� WHGDYL� SODQOD-
PDVÕQGD� NXOODQÕOPDVÕ� JLEL� DYDQWDMODUÕ� EXOXQPDNWDGÕU� �����
3DQRUDPLN� UDG\RJUDILQLQ� GLú� KHNLPOL÷L� SUDWL÷LQGH� \D\JÕQ�
RODUDN�NXOODQÕODQ�ELU�J|U�QW�OHPH�\|QWHPL�KDOLQH�JHOPHVL\OH��
GR÷UX�WHúKLV�LoLQ��VW�G�]H\�DQDWRPLN�ELOJL�|QHP�ND]DQPÕúWÕU��
7HúKLVLQ� GR÷UXOX÷X�� WHúKLVWH� NXOODQÕODFDN� DUDoODUÕQ� L\L� ELU�
úHNLOGH� ELOLQPHVL\OH� LOLúNLOLGLU� �������'Lú� KHNLPOHULQLQ� UXWLQ�
SUDWLNWH� ROGXNoD� VÕN� RODUDN� NXOODQGÕNODUÕ� SDQRUDPLN� ILOPOH-
UGHNL�DQDWRPLN�ROXúXPODUÕQ�L\L�ELOLQPHVL�YH�GR÷UX�\RUXPODQ-
PDVÕ��\DQOÕú�WHúKLVLQ�D]DOPDVÕQÕ�VD÷OD\DFDNWÕU������3DQRUDPLN�
UDG\RJUDIL� FLKD]ODUÕ�� GHQWDO� KL]PHW� YHUHQ� VD÷OÕN�
NXUXOXúODUÕQÕQ�E�\�N�ELU�NÕVPÕQGD�EXOXQPDNWDGÕU��%X�QHGHQ-
OH�GLú�KHNLPOHUL��EX�UDG\RJUDIL\L�GR÷UX�\RUXPOD\DELOPHOL��EX�
UDG\RJUDILGH�J|U�QW��YHUHQ�ROXúXPODUÕQ�DQDWRPLN�\D�GD�SDWRORMLN�
D\UÕPÕQÕ� \DSDELOPHOLGLU�� 2OXúXPODUÕQ� ORNDOL]DV\RQODUÕQÕ�� UDG\R-
JUDILN� J|U�Q�P�Q�� YH� DQDWRPLN� YDU\DV\RQODUÕQÕQ� RODELOHFH÷LQL�
ELOPHN� KHNLPLQ� WHGDYL� SODQÕQÕ� GR÷UX� \DSDELOPHVLQL� VD÷ODU� �����
dDOÕúPDPÕ]GD� GLú� KHNLPOHULQH� SDQRUDPLN� UDG\RJUDI� � � �]HULQGH�
EHOLUOHQPLú�YH�KHU�GLú�KHNLPLQLQ�UXWLQ�NOLQLN�KD\DWÕQGD�ELOJL�VDKLEL�
ROPDVÕ�JHUHNHQ�WHPHO�DQDWRPLN�QRNWDODUÕQ�LVLPOHUL�VRUXODUDN�KHNLP-
OHULQ� UDG\RJUDILN� DQDWRPL�ELOJL�G�]H\OHUL�|Oo�OG���/LWHUDW�UGH�GLú�
KHNLPOL÷L�IDN�OWHVL�|÷UHQFLOHULQLQ�UDG\RJUDILN�DQDWRPL�ELOJLOHULQLQ�
GH÷HUOHQGLULOGL÷L�oDOÕúPDODU�EXOXQXUNHQ�����������GLú�KHNLPOHULQLQ�
UDG\RJUDILN�DQDWRPL�ELOJLOHULQLQ�GH÷HUOHQGLULOGL÷L�D]�oDOÕúPD�YDUGÕU�
�������%X�QHGHQOH� VXQXODQ�oDOÕúPDQÕQ� OLWHUDW�UH�NDWNÕ� VD÷OD\DFD÷Õ�
G�ú�Q�OPHNWHGLU��
0DQGLEXODU�NRQGLO��NRURQRLG�SURFHV��VLJPRLG�oHQWLN�YH�]LJRPDWLNR-
WHPSRUDO�V�WXU��WUDYPD�YDNDODUÕQGD��HNOHP�SDWRORMLOHUL�YH�HNOHP�LOH�
LOJLOL�GHMHQHUDWLI�KDVWDOÕNODUÕQ�YDUOÕ÷ÕQGD�D\ÕUÕFÕ�WDQÕ�DoÕVÕQGDQ�WHúKLV�
LoLQ�|QHPOL�DQDWRPLN�ROXúXPODUGÕU��.XODN�\XPXúDN�GRNXVX�YH�GÕú�
NXODN�\ROX�\LQH�QRUPDO�GRNXODUÕ�SDWRORMLGHQ�D\ÕUPDN�LoLQ�ELOLQPHVL�
JHUHNHQ�QRNWDODUGDQGÕU��%DVLV�PDQGLEXOD��K\RLG�NHPLN�YH�YHUWHEUD�
V�SHUSR]LV\RQX� SDQRUDPLN� UDG\RJUDIODUGD� J|U�QW�� NDOLWHVLQLQ�
GH÷HUOHQGLULOPHVL� YH� KDVWDOÕNODUÕQ� D\ÕUÕFÕ� WDQÕODUÕ� LoLQ� |QHPOLGLU��
3WHU\JRSDODWLQ�ILVV�U�WHPSRUDO�IRVVDQÕQ�PHGLDO�NÕVPÕQGD�\HU�DOÕU�YH�
LQIUDWHPSRUDO� IRVVD\Õ�SWHU\JRSDODWLQ� IRVVD\D�ED÷OD\DQ�|QHPOL�ELU�
DQDWRPLN�ROXúXPGXU��������
6XQXODQ� oDOÕúPDGD� ³VLJPRLG� oHQWLN �́ YH� ³]LJRPDWLNRWHPSRUDO�
VXWXU �́DQDWRPLN�QRNWDODUÕQD�GR÷UX��\DQÕW�YHUPH�RUDQODUÕ�NDGÕQ�YH�
HUNHN� NDWÕOÕPFÕODU� DUDVÕQGD� DQODPOÕ� ELU� IDUNOÕOÕN� J|VWHULUNHQ� GL÷HU�
DQDWRPLN�QRNWDODUD�YHULOHQ�FHYDSODU�FLQVL\HWH�J|UH�IDUNOÕOÕN�J|VWHU-
PHPHNWH\GL�� $\UÕFD�� NDWÕOÕPFÕODUÕQ� KHSVL� ³NRQGLO �́ DQDWRPLN�
QRNWDVÕQD� ³GR÷UX �́ FHYDS� YHUGL�� dLIWoL� YH� DUN�� ���� \XNDUÕGD�
EDKVHGLOHQ�DQDWRPLN�QRNWDODUÕQ�ELU�NÕVPÕQÕ�oDOÕúPDODUÕQGD�NXOODQ-
PÕúODU�YHULOHQ�FHYDSODU�YH�FLQVL\HWOHU�DUDVÕQGD�DQODPOÕ�ELU�IDUNOÕOÕN�
WHVSLW�HWPHPLúOHUGLU��3� ����������6W\ORLG�SURVHV�DQDWRPLN�QRNWDVÕQD�
YHULOHQ�FHYDS�EDNÕPÕQGDQ�|]HO�SROLNOLQLN�NOLQLNWH�oDOÕúDQ�KHNLPOHU�
YH�NDPX�KDVWDQHVLQGH�oDOÕúDQ�KHNLPOHU�DUDVÕQGD�LVWDWLVWLNVHO�RODUDN�
DQODPOÕ� IDUN� YDUNHQ� GL÷HU� DQDWRPLN� QRNWDODUD� YHULOHQ� FHYDSODU�
NDWÕOÕPFÕODUÕQ�oDOÕúWÕNODUÕ�NXUXPODUD�J|UH�DQODPOÕ�ELU�IDUNOÕOÕN�J|VWHU-
PHPHNWH\GL��dLIWoL�YH�DUN������GD�VXQXODQ�oDOÕúPD�LOH�X\XPOX�RODUDN�
YHULOHQ�FHYDSODU�YH�NDWÕOÕPFÕODUÕQ�oDOÕúWÕ÷Õ�NXUXPODU�DUDVÕQGD�DQODPOÕ�
ELU�IDUNOÕOÕN�WHVSLW�HWPHPLúWLU��3� ���������<�U�WW�NOHUL�EX�oDOÕúPDGD��
NDWÕOÕPFÕODUÕ�\Dú�JUXSODUÕQD��X]PDQOÕN�DODQODUÕQD�YH�PHVOHNL�GHQH\-
LP�\ÕOODUÕQD�J|UH�JUXSODQGÕUPÕúODUGÕU��6XQXODQ�oDOÕúPDGD�EX�úHNLOGH�

ELU� JUXSODQGÕUPD� \DSÕOPDPÕú� VDGHFH� FLQVL\HW� YH� NDWÕOÕPFÕODUÕQ�
oDOÕúWÕNODUÕ�NXUXP�GLNNDWH�DOÕQPÕúWÕU��%X�GXUXP�VXQXODQ�oDOÕúPDQÕQ�
OLPLWDV\RQX�RODUDN�G�ú�Q�OPHNWHGLU��+HNLPOHULQ�PHVOHNL�WHFU�EH��
OHUL�YHULOHQ�FHYDSODUGD�IDUNOÕOÕN�\DUDWDELOLU��'L÷HU�\DQGDQ�X]PDQOÕN�
DODQÕQÕQ� GDKLO� HGLOPHVL� |]HOOLNOH�$÷Õ]�� 'Lú� YH� dHQH� 5DG\RORMLVL�
X]PDQODUÕQÕQ�GD�oDOÕúPD\D�NDWÕODELOPHVL�QHGHQL�LOH�VRQXoODUGD�ELDVD�
QHGHQ�RODELOLU��6XQXODQ�oDOÕúPDGD�\DQÕW�YHUHQOHULQ�oR÷X�DQNHWL�WÕEEL�
NXOODQÕPD�X\JXQ�PRQLW|UOHUL�NXOODQPDN�\HULQH�HY�NLúLVHO�ELOJLVD\DU-
ODUÕQGD�� WDEOHWOHULQGH� � YH\D� DNÕOOÕ� WHOHIRQODUÕQGD� WDPDPODGÕ�� %X��
PRQLW|U�WLSL��X]D\VDO�o|]�Q�UO�N�YH�NRQWUDVW�o|]�Q�UO�÷���SDUODNOÕN�
YH�NRQWUDVW�D\DUODUÕ��RUWDP�D\GÕQODWPDVÕ�YH�\DQVÕ\DQ�ÕúÕN�DUDVÕQGD�
IDUNOÕOÕN�\DUDWPÕú�RODELOLU��%XQXQOD�ELUOLNWH��EX�FLKD]ODUÕQ�oR÷XQXQ�
GLú�KHNLPOL÷L�NOLQLNOHULQGH�UXWLQ�RODUDN�NXOODQÕOGÕ÷ÕQÕ�YH�EX�QHGHQOH�
HOGH� HGLOHQ� VRQXoODUÕQ� GH÷HUOL� ROGX÷XQD� LQDQÕ\RUX]��gWH� \DQGDQ��
J|QGHULOHQ�DQNHW�GHQHWOHQPHGL÷L�LoLQ�\DQÕWOD\DQODUÕQ�GHUV�NLWDSODUÕ-
QD� YH\D� oHYULPLoL� ELOJLOHUH� EDúYXUPXú� ROPD� RODVÕOÕ÷Õ� GD� YDUGÕU��
$QNHWLQ�DQRQLP�NDWÕOÕPFÕODUGD�X\JXODQPDVÕ��G�ú�N�SXDQ�DOPD�LOH�
LOJLOL�HQGLúHOHUL�RUWDGDQ�NDOGÕUDFD÷Õ��XPXOPXúWXU��6�UH�NÕVÕWODPDVÕ�
EXOXQPDGÕ÷ÕQGDQ�YH�\DQÕW�YHUHQOHUGHQ�|]HOOLNOH�UHIHUDQV�PDWHU\DOH�
EDúYXUPDPDODUÕ� LVWHQGL÷LQGHQ�� EX� GXUXPXQ� |QHPOL� ELU� HWNLVLQLQ�
ROPD\DFD÷Õ�G�ú�Q�OPHNWHGLU��DQFDN�\LQH�GH�oDOÕúPDQÕQ�SRWDQVL\HO�
ELU� OLPLWDV\RQX� ROPD\D� GHYDP� HWPHNWHGLU�� dDOÕúPDQÕQ� ELU� GL÷HU�
OLPLWDV\RQX�LVH�J|Q�OO��NDWÕOÕP�VHEHEL\OH��oDOÕúPD\D�VDGHFH�NRQX�
LOH� LOJLOL� ELOJLVLQH� J�YHQHQ� NDWÕOÕPFÕODUÕQ� oHNLOHUHN� oDOÕúPD�
VRQXoODUÕQGD�HWNLOHQPH�ROPD�LKWLPDOLGLU��$QFDN�DQDWRPLN�QRNWDODU�
VHoLOLUNHQ� KHU� GLú� KHNLPLQLQ� UXWLQ� NOLQLN� KD\DWÕQGD� ELOJL� VDKLEL�
ROPDVÕ�JHUHNHQ�WHPHO�DQDWRPLN�QRNWDODUÕQ�VHoLOPHVLQLQ�EX�GXUXPXQ�
HWNLVLQL�D]DOWWÕ÷Õ�G�ú�Q�OPHNWHGLU��

SONUÇ
5DG\RJUDILN�DQDWRPL\L�ELOPHN�GR÷UX� WHúKLV�YH� WHGDYL�SODQODPDVÕ�
LoLQ� ROGXNoD� |QHPOLGLU�� .RPSOLNH� ELU� \DSÕ� �]HULQGH� oDOÕúDQ� GLú�
KHNLPOHUL�EX�DQDWRPL\H�KDNLP�ROPDOÕ��ELOJLOHULQL�WD]H�WXWPDOÕGÕU��

<D]DUODUÕQ�.DWNÕODUÕ�
dDOÕúPDQÕQ� DúDPDODUÕQGD� W�P� DUDúWÕUPDFÕODU� HúLW� RUDQGD� J|UHY�
DOPÕúODUGÕU��

)LQDQVPDQ�YH\D�0DOL�'HVWHN�
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KHUKDQJL�ELU�LODo�ILUPDVÕQGDQ��WÕEEL�DOHW�YH�PDO]HPH�VD÷OD\DQ�YH\D�
�UHWHQ�YH�GH÷HUOHQGLUPH�V�UHFLQL�ROXPVX]�HWNLOH\HELOHFHN�KHUKDQJL�
ELU�ILUPDGDQ�KHUKDQJL�ELU�PDGGL�YH\D�PDQHYL�GHVWHN�DOÕQPDPÕúWÕU��

dÕNDU�dDWÕúPDVÕ�
<D]DUODUÕQ�oÕNDU�oDWÕúPDVÕ�EXOXQPDPDNWDGÕU�

(WLN�.XUXO�2QD\�%HOJHVL�
%X�oDOÕúPD�LoLQ�$NGHQL]�hQLYHUVLWHVL�7ÕS�)DN�OWHVL�.OLQLN�$UDúWÕU-
PDODU�(WLN�.XUXOX�WDUDIÕQGDQ�RQD\�DOÕQGÕ��.DUDU�QR��.$(.������
7DULK��������������YH�oDOÕúPD�+HOVLQNL�%LOGLUJHVL�HWLN�NXUDOODUÕQD�
X\JXQ�RODUDN�\�U�W�OG��

%X�oDOÕúPD�����������H÷LWLP�|÷UHWLP�\ÕOÕ�g]HO�dDOÕúPD�0RG�O��
GHUVL�NDSVDPÕQGD��LOJLOL�GHUVL�VHoHQ�'|QHP���|÷UHQFLOHUL�LOH�ELUOLNWH�
\�U�W�OP�úW�U�



:KLWH� 6&�� 3KDURDK� 0-�� :KLWH� DQG� 3KDURDK
V�
2UDO� 5DGLRORJ\�� 3ULQFLSOHV� DQG� ,QWHUSUHWDWLRQ��
(OVHYLHU�+HDOWK�6FLHQFHV�������

dLIWoL�0(��$NWDQ�$0�� øúPDQ� g�� dL÷GHP�$.��
.XQGDNR÷OX� =�� 'Lú� KHNLPOHULQLQ� SDQRUDPLN�
UDG\RJUDILGH� DQDWRPLN� ODQGPDUNODUÕ� GH÷HU-
OHQGLUPHGHNL�ELOJL� G�]H\OHUL��$WDW�UN�hQLY�'Lú�
+HN�)DN�'HUJ���������������

3HUVFKEDFKHU� 6�� ,QWHUSUHWDWLRQ� RI� SDQRUDPLF�
UDGLRJUDSKV��$XVW�'HQW�-���������������

%D\UDNGDU� øù��*|UNHP�1��.RQLN� ÕúÕQOÕ� ELOJLVD-
\DUOÕ� WRPRJUDILGH� PDNVLOORIDVL\DO� E|OJHGH�
J|U�OHQ�DQDWRPLN�\DSÕODUÕQ�ELOLQLOLUOL÷LQLQ�GH÷HU-
OHQGLULOPHVL�� ELU� UDG\R�DQDWRPLN� SLORW� oDOÕúPD��
6HOFXN�'HQW�-���������������

$QJHORSRXORV�&��&RQH�EHDP�WRPRJUDSKLF�LPDJ-
LQJ� DQDWRP\� RI� WKH�PD[LOORIDFLDO� UHJLRQ�� 'HQW�
&OLQ�1RUWK�$P�����������������
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+HOOHQ�+DOPH� .�� 1LOVVRQ� 0�� 3HWHUVVRQ� $��
'LJLWDO�UDGLRJUDSK\�LQ�JHQHUDO�GHQWDO�SUDFWLFH��D�
ILHOG� VWXG\�� 'HQWRPD[LOORIDF� 5DG��
���������������

øOJ�\� '�� øOJ�\�0�� '|OHNR÷OX� =6�� (UVDQ�$31���
)LúHNoLR÷OX�(��(YDOXDWLRQ�RI�UDGLRORJLFDO�DQDWR-
P\�NQRZOHGJH�DPRQJ�GHQWDO�VWXGHQWV��<HGLWHSH�
'HQW�-���������������

0F1DE�6��0RQVRXU�3��0DGGHQ�'��*DQQDZD\�'��
.QRZOHGJH� RI� XQGHUJUDGXDWH� DQG� JUDGXDWH�
GHQWLVWV� DQG� GHQWDO� WKHUDSLVWV� FRQFHUQLQJ�
SDQRUDPLF�UDGLRJUDSKV��NQRZOHGJH�RI�SDQRUDP-
LF� UDGLRJUDSKV�� 2SHQ� -� 'HQW� 2UDO� 0HG��
�������������

2NNHVLP�$�<%��<ÕOPD]� 6�� ,QLWLDO� LQWHUYHQWLRQ�
DQG� UDGLRJUDSKLF� LPDJLQJ� RI� PD[LOORIDFLDO�
WUDXPD�SDWLHQW��-�&OLQ�6FL�����������������

*ULJQRQ� %�� 'XSDUF� )�� $QDWRPLFDO� HGXFDWLRQ��
+HDG� DQG� QHFN� DQDWRP\�� 6XUJ� 5DGLRO� $QDW��
��������������
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%LWNL� oD\ODUÕ� JHQHO� RODUDN� VDNLQOHúWLULFL� YH� \DWÕúWÕUÕFÕ�� NDOS�
VD÷OÕ÷ÕQÕ�GHVWHNOH\LFL��PLGH�YH�VLQGLULP�VRUXQODUÕQÕ�JLGHULFL��
HQHUML� YH� ]LQGHOLN� VD÷OD\ÕFÕ�� VLQLU� VLVWHPLQL� GHVWHNOH\LFL��
ED÷ÕúÕNOÕN� VLVWHPLQL� J�oOHQGLULFL�� DQWLRNVLGDQ� HWNL� J|VWHULFL��
Y�FXGX� FDQODQGÕUÕFÕ�� VWUHVL� D]DOWÕFÕ� YH� VR÷XN� DOJÕQOÕ÷ÕQÕ�
|QOH\LFL�HWNLOHULQGHQ�GROD\Õ�W�NHWLOPHNOH�ELUOLNWH�KHU�ELWNLQLQ�
LoHUL÷LQH� YH� LoHUGL÷L�PDGGHQLQ�PLNWDUÕQD� ED÷OÕ� RODUDN� ELWNL�
oD\ÕQÕQ� J|VWHUPLú� ROGX÷X� HWNL� GH� IDUNOÕOÕN� J|VWHUPHNWHGLU���
7DEOR� �¶GH� �ONHPL]GH� W�NHWLPL� \D\JÕQ� RODQ� ED]Õ� ELWNL�
oD\ODUÕQÕQ�VD÷OÕN��]HULQH�HWNLOHULQGHQ�EDKVHGLOPLúWLU�

Tablo 1.�)DUNOÕ�ELWNLOHULQ�HWNHQ�PDGGHOHUL�YH�VD÷OÕN��]HULQH�HWNLOHUL

6IVM�tIaÜ
1DQH��Mentha (M.) longifolia cinsi, Lamiaceae (L)�IDPLO\DVÕ-
QD� DLW�� DQD� YDWDQÕ� DVOHQ�$YUXSD� RODQ� ELU� ELWNLGLU��'DKD� oRN�
QHPOL� YH� VXODN� RUWDPÕ� VHYHQ� YH� NHQGLOL÷LQGHQ� \HWLúHELOHQ�
WÕEEL�YH�HNRQRPLN�GH÷HUH� VDKLS�RODQ�QDQH�ELWNLVLQLQ�ELUoRN�
W�U�� EXOXQPDNWDGÕU��7LFDUL� YH� WÕEEL� NXOODQÕPODUÕ� RODQ� W�UOHU�
DUDVÕQGD�EDúOÕFD�M. spicata Huds, M. arvenis L. veya M. x 
piperita L., M. vulgaris, M. spicata L., M. piperita L., M. 
pulegium L. ve M. crispa L. W�UOHUL�\HU�DOPDNWD�ROXS��ONHP-
L]GH�JHQHOOLNOH M.aquatica, M. Pulegium, M. longifolia, M. 
Arvensis, M. spicata, M. Nigricans, M. rotundifolia� W�UOHUL�
WLFDUL�RODUDN�\HWLúWLULOPHNWHGLU�����
1DQH� oD\Õ� �ONHPL]GH� ROGX÷X� JLEL� W�P� G�Q\DGD� HQ� ID]OD�
ELOLQHQ�ELWNL�oD\ODUÕQGDQ�ELUL�ROXS��WHN�EDúÕQD�\D�GD�OLPRQ�YH�
EHUJDPXW� JLEL� WXUXQoJLO� PH\YHOHUL\OH� NDUÕúWÕUÕODUDN� GD�
W�NHWLOPHNWHGLU��1DQH�\DSUDNODUÕ�ELWNL�oD\Õ�RODUDN�W�NHWLPLQLQ�
\DQÕQGD�HVDQVL\HO�\D÷�EDNÕPÕQGDQ�]HQJLQ�ROPDVÕ�QHGHQL\OH�
HF]DFÕOÕN�YH�NR]PHWLN�DODQÕQ�GD�\D\JÕQ�RODUDN�NXOODQÕOPDN-
WDGÕU��
1DQH�\DSUD÷ÕQÕQ�IHQROLN�LoHUL÷LQL�EDúOÕFD�URVPDULN�DVLW��NORUR-
MHQLN�DVLW��UXWLQ�YH�NDIHLN�DVLW��HULRFLWULQ��OXWHROLQ�YH�KHVSHUL-
GLQ� JLEL� oHúLWOL� IODYRQRLGOHU� ROXúWXUPDNWDGÕU�� 8oXFX� \D÷�
ELOHúLPLQGH�LVH�EDúOÕFD�PHQWRO�YH�PHQWRQ�LOH�PHQWRIXUDQ�YH�
PHQWLO�DVHWDW�EXOXQPDNWDGÕU������=LYNRYLF�YH�DUN�������WDUDIÕQ-
GDQ�����¶GH�\DSÕODQ�ELU� oDOÕúPDGD�QDQH�oD\ÕQGD�D\UÕFD�)H��
0J��0Q��&X��=Q��6H��0R��&R�YH�6H�JLEL�oHúLWOL�HOHPHQWOHULQ�
EXOXQGX÷X� EHOLUWLOPLúWLU�� 'XEDQG� YH� DUN�� ����� ����¶GH�
\DSWÕNODUÕ� ELU� oDOÕúPD� VRQXFXQGD� QDQH� oD\ÕQÕQ� GHPOHQPHVL�
VÕUDVÕQGD�QDQH�ELWNLVLQGH�EXOXQDQ�XoXFX�ELOHúHQOHULQLQ�VDGHFH�
���� RUDQÕQGD� GHPH� JHoWL÷LQL� EXQXQOD� ELUOLNWH� LoHUL÷LQGHNL�
SROLIHQRO� ELOHúHQOHULQLQ� LVH� ���� RUDQÕQGD� GHPH� JHoWL÷LQL�
ELOGLUPLúOHUGLU�
1DQH� oD\ÕQÕQ� VD÷OÕN� �]HULQH� HWNLOHUL� KDNNÕQGD� \DSÕODQ�
oDOÕúPDODU� QDQH� oD\ÕQÕQ� DQWLRNVLGDQ�� DQWLPLNUREL\DO��
DQWLNRQMHVWLI�� DQWLVSD]PRGLN�� DQWLLQIODPDWXYDU�� DQWLPXWDMH-
QLN�� DQWLVHSWLN� YH� DQWLIXQJDO� |]HOOLNOHULQLQ� ROGX÷XQX� J|V��
WHUPHNWHGLU����������.DSS�YH�DUN�������$YUXSD�PDUNHWOHULQGH�
EXOXQDQ�WLFDUL�SDNHW�oD\ODUÕQGD�\DSWÕNODUÕ�DQDOL]OHU�VRQXFXQGD�
QDQH�oD\ODUÕQÕQ�IHQROLN�PDGGH�LoHUL÷LQLQ�YH�XoXFX�\D÷�ELOH��
úLPLQLQ�ROGXNoD�\�NVHN�ROGX÷XQX�YH�D\UÕFD�LoHUGL÷L�OXWHROLQ�
YH�DSLJHQLQ�JLEL�ELOHúHQOHULQ�GH�HWNLVL\OH�DNXW�VROXQXP�\ROX�
HQIHNVL\RQODUÕ��]HULQGH�SRWDQVL\HO�RODUDN�ID\GDOÕ�HWNLOHULQLQ�
ROGX÷XQX�ELOGLUPLúOHUGLU��%HJDV�YH�DUN�������QDQH�oD\Õ�W�NHWL-
PLQLQ�ED÷ÕúÕNOÕN�YH�VLQGLULP�ER]XNOXNODUÕQGD�HWPHQ�HQ]LPOHU�
�]HULQGHNL�HWNLVLQL�DUDúWÕUGÕNODUÕ�ELU�oDOÕúPDGD��QDQH�oD\ÕQÕQ�
G�]HQOL�RODUDN�W�NHWLOPHVL�VRQXFXQGD�NOLQLN�RODUDN�X\JXODQDQ�
LODoODUÕQ� IDUPDNRNLQHWLNOHULQL� GH÷LúWLUHELOGL÷LQL� YH� NDQVHU�
JHOLúLPLQL� |QOHPHN� LoLQ� HWNLOL� HQ]LPOHU� �]HULQGH� ID\GDOÕ�
HWNLOHUL�ROGX÷XQX�ELOGLUPLúOHUGLU��<DSÕODQ�ELU�GL÷HU�oDOÕúPDGD�
����� LVH� QDQH� oD\Õ� W�NHWLPLQLQ� WHVWHVWHURQ�� IROLN�O� X\DUÕFÕ�
KRUPRQ�YH�OXWHLQL]DQ�KRUPRQX��]HULQGHNL�HWNLOHUL�DUDúWÕUÕOPÕú�
ROXS��QDQH�oD\Õ�W�NHWLPLQLQ�EX�KRUPRQODU��]HULQH�HWNL�HGHUHN�
VLQGLULPH�\DUGÕPFÕ� ROGX÷X� DQFDN� \�NVHN� GR]ODUGD� NXOODQÕO-
PDVÕQÕQ� WRNVLN�HWNL�\DSDELOHFH÷LQLQ�XQXWXOPDPDVÕ�JHUHNWL÷L�
YXUJXODQPÕúWÕU��

/ʈ:ʈ̪
%LWNLOHU�� LON�oD÷ODUGDQ�J�Q�P�]H�JHOLQFH\H�NDGDU�LQVDQODUÕQ�
WHPHO�EHVLQ�ND\QDNODUÕ�ROPDODUÕ�\DQÕQGD�LON�LODoODUÕQÕQ�GD�DQD�
ND\QD÷ÕQÕ� ROXúWXUPXúWXU�� %X� ELWNLOHULQ� KDQJLOHULQLQ� ]HKLUOL�
KDQJLOHULQLQ� úLID� YHULFL� �WÕEEL�� ROGX÷XQX� GHQH\HUHN� WHFU�EH�
HGHQ�LQVDQR÷OX��HGLQLOHQ�WHFU�EHOHUL�QHVLOGHQ�QHVLOH�DNWDUDUDN�
J�Q�P�]H�NDGDU�XODúPDVÕQÕ�VD÷ODPÕúWÕU��*�Q�P�]GH�ELWNLVHO�
LODo� NXOODQÕPÕ� ROGXNoD� \D\JÕQODúPÕú� YH� EX� X\JXODPD�
JHOHQHNVHO�WDPDPOD\ÕFÕ� WÕS� DGÕ� DOWÕQGD� ILWRWHUDSL� RODUDN�
DGODQGÕUÕOPDNWDGÕU��<DSÕODQ� DUDúWÕUPDODUD� ���� J|UH� G�Q\DGD�
\DNODúÕN� ������������������ DUDVÕQGD� ELWNL� W�U�� EXOXQPDNWD�
ROXS�� EX� ELWNLOHUGHQ� ������� WDQHVLQLQ� GH� WÕEEL� DPDoOÕ�
NXOODQÕOGÕ÷Õ� ELOGLUPHNWHGLU�� hONHPL]�$YUXSD�6LELU\D��$NGH��
QL]� YH� øUDQ�7XUDQ� E|OJHVL� ROPDN� �]HUH� �� WHPHO� ELWNL�
FR÷UDI\DVÕQÕQ� NHVLúLP� E|OJHVLQGH� \HU� DOPDVÕ� YH� HOYHULúOL�
LNOLP� NRúXOODUÕQGDQ� GROD\Õ� |QHPOL� ELWNL� oHúLWOLOL÷LQH� VDKLS�
ROXS��EX�ELWNLOHULQ�ELUoR÷X�GD�HQGHPLNWLU������7ÕEEL�ELWNLOHULQ�
JÕGD�� LODo�� NR]PHWLN� YH� EDKDUDW� JLEL� ELUoRN� NXOODQÕP� DODQÕ�
LoHULVLQGH�HQ�|QHPOL�NXOODQÕPÕ�³ELWNL�oD\Õ´�úHNOLQGH�ROPDN-
WDGÕU�� (Camellia sinensis)� ELWNLVLQGHQ� HOGH� HGLOHQ� oD\ODU�
�VL\DK��\HúLO��RRORQJ�YH�EH\D]�oD\��G�Q\DGD�HQ�SRS�OHU�YH�HQ�
W�NHWLOHQ� LoHFHN� NRQXPXQGDGÕU� ������� $QFDN�� (Camellia 
sinensis)� ELWNLVL� GÕúÕQGD� GD� G�Q\DGD� YH� �ONHPL]GH� \|UH� YH�
JHOHQHNOHUH�ED÷OÕ�RODUDN�ELUoRN�ELWNLQLQ�IDUNOÕ�NÕVÕPODUÕQGDQ�
ELWNL� oD\Õ� KD]ÕUODQPDNWD� YH� W�NHWLOPHNWHGLU�� %X� ELWNLOHULQ�
ELUoR÷XQXQ�DGÕ�\|UH�KDONÕ� WDUDIÕQGDQ�YHULOPLú�YH�KDWWD�D\QÕ�
W�U�ELWNLOHU� IDUNOÕ�\|UHOHUGH�GH÷LúLN� LVLPOHUOH�DGODQGÕUÕOPDN-
WDGÕU�� hONHPL]GH� DGDoD\Õ�� GD÷� oD\Õ�� ÕKODPXU�� NHNLN�� QDQH��
OLPRQ��SDSDW\D��NXúEXUQX��]HQFHILO��PH\DQ�N|N��YH�GHIQH�JLEL�
VÕN�NXOODQÕODQ�ELWNLOHULQ�GÕúÕQGD��E|÷�UWOHQ��ELEHUL\H��UH]HQH��
PHUVLQ��PHOLVD��NDUDQILO��DW�NX\UX÷X��ÕVÕUJDQ��VLQDPHNL��DOWÕQ�
RWX��oDNúÕU��FLYDQSHUoHPL��J�OKDWPL�YH�IXQGD�JLEL�ELWNLOHU�GH�
oD\� RODUDN� NXOODQÕOPDNWDGÕU�� -DSRQ\D
GD� \D\JÕQ� RODUDN� DUDS�
\DVHPLQL��EDOVDP�DUPXGX��DUSD�RWX��-DSRQ�KXUPDVÕ��J|]\DúÕ�
RWX�YH�JRML�EHUU\��NXUW��]�P���oD\Õ�JLEL�ELU�GL]L�ELWNL�oD\ODUÕ�
W�NHWLOPHNWHGLU��%HQJDO�D\YDVÕ�(Aegle marmelos)�LVH�|]HOOLNOH�
+LQGLVWDQ��6UL�/DQND��3DNLVWDQ��%DQJODGHú��%XUPD��7D\ODQG�
YH�GL÷HU�*�QH\GR÷X�$V\D��ONHOHULQGH�\HWLúWLULOHUHN�W�NHWLOHQ�
ELU�GL÷HU�|QHPOL�ELWNL�oD\ÕGÕU��5RRLEXV�oD\Õ�YH�%RURWXWX�oD\Õ�
LVH�SRS�OHU�*�QH\�$IULND�ELWNL�oD\ODUÕ�ROXS�|]HOOLNOH�*�QH\�
$IULND
GD� JHOHQHNVHO� WÕSWD� \D\JÕQ� RODUDN� NXOODQÕOPDNWDGÕU��
<HúLO� DOWÕQ� RODUDN� DGODQGÕUÕODQ�<HUED� PDWH� oD\Õ� LVH� *�QH\�
$PHULND
GD�\HUOL�KDON�WDUDIÕQGDQ�\D\JÕQ�RODUDN�W�NHWLOPHNWH�
YH�\XNDUÕGD�EHOLUWLOHQ�GL÷HU�ELWNLVHO�oD\ODUGDQ�IDUNOÕ�RODUDN�EX�
oD\�VL\DK�oD\�JLEL�NDIHLQ�GH�LoHUPHNWHGLU������
%LWNLOHULQ�\DSÕVÕQGD�WHPHO�\DSÕ�YH�EHVLQ�GHSR�PDGGHOHUL�RODQ�
SULPHU� PHWDEROLWOHULQ� �NDUERQKLGUDW�� \D÷�� SURWHLQ�� VHO�OR]��
SHNWLQ�YE��JLEL�\�NVHN�PROHN�OO��PDGGHOHU��GÕúÕQGD�PLNWDU-
ODUÕ� ED]HQ� |Oo�OHPH\HFHN� NDGDU� D]� RODQ� DONDORLWOHU�� XoXFX�
\D÷ODU�� JOLNR]LWOHU�� IODYDQRLGOHU�� WDQHQOHU�� IHQROOHU�� UHQN�
PDGGHOHUL�YH�UHoLQHOHU�JLEL�N�o�N�PROHN�OO��VHNRQGHU�PHWD��
EROLWOHU� EXOXQPDNWDGÕU�� 6HNRQGHU� PHWDEROLWOHU� EDNÕPÕQGDQ�
]HQJLQ�RODQ�ELWNLOHU� WÕEEL�YH�DURPDWLN�ELWNLOHU�JUXEXQGD�\HU�
DOPDNWDGÕU��%X�PHWDEROLWOHU�ELWNLOHULQ�WHPHO�HWNHQ�PDGGHOHUL-
QL� ROXúWXUPDNWD� YH� KDVWDOÕNODUÕ� WHGDYL� HGLFL� HWNLOHUL� EX�
PDGGHOHUGHQ� ND\QDNODQPDNWDGÕU�� +HU� ELWNL� oD\ÕQÕQ� VD÷OÕN�
�]HULQH�HWNLVL�LoHUL÷LQGHNL�HWNHQ�PDGGHVLQH�YH�EX�PDGGHQLQ�
PLNWDUÕQD�J|UH�GH÷LúLNOLN�J|VWHUPHNOH�JHQHO�RODUDN�$��%��&��(�

YLWDPLQOHUL��SROLIHQROOHU� �IODYRQRLGOHU�� IODYDQROOHU�� IODYRQRO-
OHU��L]RIODYRQHOOHU��NXHUVHWLQ��NDWHIOLQ��HSLNDWHIOLQ�YE����NRHQ-
]LP�4����oLQNR�� VHOHQ\XP�YH�GL÷HU� ILWRNLP\DVDOODU�JLEL�ELU�
WDNÕP�GR÷DO�DQWLRNVLGDQ�ELOHúLNOHUL�E�Q\HVLQGH�EXOXQGXUPDN-
WDGÕU������$\UÕFD��ELWNL�oD\ODUÕQGD�VD÷OÕN��]HULQH�HWNL�HGHQ�YH�
ED]ÕODUÕQÕQ�DURPDWHUDSDWLN�|]HOOL÷L�GH�RODQ�DURPD�ELOHúHQOHUL�
GH� PHYFXWWXU�� ùHNLO� �¶GH� ELWNL� oD\ODUÕQGD� EXOXQDQ� EDúOÕFD�
HWNHQ�PDGGHOHU���ùHNLO��¶GH�LVH�ELWNL�oD\ODUÕQGD�EXOXQDQ�ED]Õ�
WHPHO�XoXFX�HWNHQ�ELOHúHQOHU�J|VWHULOPLúWLU��

ùHNLO����%LWNL�oD\ODUÕQGD�EXOXQDQ�EDúOÕFD�HWNHQ�PDGGHOHU

ùHNLO����%LWNL�oD\ODUÕQGD�EXOXQDQ�ED]Õ�WHPHO�XoXFX�HWNHQ�ELOHúHQOHU�

ÖZ
Amaç:
øQVDQODU�JHoPLúWHQ�J�Q�P�]H�\DúDGÕNODUÕ�E|OJHGH�\HWLúHQ�ELWNLOHUL�JÕGD�YH�LODo�RODUDN�NXOODQPÕú��
EXQODUOD�LOJLOL�GHQH\LPOHU�QHVLOGHQ�QHVLOH�DNWDUÕOPÕúWÕU��g]HOOLNOH�VRQ�\ÕOODUGD�LQVDQODUÕQ�VHQWHWLN�
LODoODUÕQ�ED]Õ�\DQ�HWNLOHULQGHQ�NDoÕQPDN�LVWHPHOHUL�QHGHQL\OH�GR÷DO��U�QOHUH�LOJL�DUWPÕú��|]HOOLNOH�
GH�oD\�RODUDN�W�NHWLOHQ�ELWNLOHULQ�W�NHWLPL�\D\JÕQODúPÕúWÕU��'�Q\DGD�oD\�GHQLOLQFH�LON�DNOD�JHOHQ�
Camellia sinensis�ELWNLVLQLQ�IDUNOÕ�úHNLOOHUGH�LúOHQPHVL\OH��UHWLOHQ�VL\DK�YH�\HúLO�oD\�ROVD�GD�GL÷HU�
SHN�oRN�ELWNLGHQ�GH�oHúLWOL�OH]]HW�YH�EL\RDNWLI�|]HOOLNWH�oD\�HOGH�HGLOGL÷L�YH�W�NHWLOGL÷L�ELOLQPHN-
WHGLU��%LWNL�oD\ODUÕQÕQ�JHQHO�VD÷OÕN�YH�D÷Õ]�GLú�VD÷OÕ÷Õ��]HULQGHNL�HWNLOHUL�ELOHúLPOHULQGH�EXOXQDQ�
VHNRQGHU� PHWDEROLWOHUGHQ� YH� |]HOOLNOH� GH� IHQROLN� PDGGHOHU� JUXEXQGDQ� IODYDQRLGOHUGHQ� LOHUL�
JHOPHNWHGLU��$QFDN��KHU�ELWNL�oD\ÕQÕQ�VD÷OÕN��]HULQH�J|VWHUPLú�ROGX÷X�ID\GDOÕ�|]HOOL÷L�ELWNL\H�YH�
ELWNLQLQ� NXOODQÕOGÕ÷Õ� NÕVPÕQD� J|UH� GH÷LúLNOLN� J|VWHUPHNWHGLU�� %X�PDNDOHGH� �ONHPL]GH� \D\JÕQ�
W�NHWLPL� EXOXQDQ� QDQH�� ÕKODPXU�� UH]HQH�� SDSDW\D�� DGDoD\Õ� YH� GD÷� oD\Õ� JLEL� ELWNLOHULQGHQ� HOGH�
HGLOHQ� oD\ODUÕQ� NXOODQÕP� DODQODUÕ�� JHQHO� VD÷OÕN� YH� D÷Õ]� GLú� VD÷OÕ÷Õ� �]HULQGHNL� ROXPOX� HWNLOHUL�
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1PTIU]Z�tIaÜ
,KODPXU��Tiliaceae�IDPLO\DVÕQGDQ�\HU�DODQ�Tilia FLQVL�ELU�D÷Do�
W�U�G�U�� %LUoRN� IDUNOÕ� W�U�� ROPDNOD� ELUOLNWH� KHPHQ� KHPHQ�
KHSVLQLQ� WHUDS|WLN� YH� NR]PHWLN� |]HOOLNOHUL� ROXS� |]HOOLNOH�
N�o�N� \DSUDNOÕ� Tilia cordata� W�U�� LOH� E�\�N� \DSUDNOÕ Tilia 
platphyllos� W�U�� WHGDYL� DPDoOÕ� NXOODQÕOÕUNHQ�� Tilia vulgaris 
W�U��LVH�GDKD�oRN�ELWNL�oD\Õ�RODUDN�W�NHWLOPHNWHGLU����������
,KODPXU�oD\Õ�GD�ELWNLQLQ�NXUXWXOPXú�oLoHNOHUL�ROXS�G�Q\DQÕQ�
KHU� \HULQGH� VR÷XN� DOJÕQOÕ÷ÕQGD� YH� JDVWURLQWHVWLQDO� UDKDW��
VÕ]OÕNODUGD� HQ� HWNLOL� GR÷DO� LODoODUGDQ� ELUL� RODUDN� LQVDQR÷OX�
WDUDIÕQGDQ�\�]\ÕOODUGÕU�NXOODQÕOPDNWDGÕU��,KODPXU�oD\Õ�\D\JÕQ�
RODUDN�NXUXWXOPXú�ELWNLQLQ�WDPDPÕQÕQ��oLoHN��VDS�YH�\DSUDN-
ODU�� ND\QDPÕú� VXGD� ���� GN� GHPOHQPHVL� YH� VRQUDVÕQGD�
V�]�OPHVL� úHNOL\OH� W�NHWLOPHNWHGLU� ������ g]HOOLNOH� ELWNLQLQ�
GR÷UXGDQ� GHPOHQPHVL� úHNOL\OH� W�NHWLOHQ� ÕKODPXU� oD\ÕQÕQ�
VD÷OÕN��]HULQH�\DUDUODUÕQÕQ�EHOLUOHQPHVL�LOH�VRQ�\ÕOODUGD�IDUNOÕ�
IRUPODUGD�GD�W�NHWLOGL÷L�J|U�OPHNWHGLU���

,KODPXU� oD\ÕQÕQ� VD÷OÕN� �]HULQH� HWNLOHULQLQ� IODYDQRLGOHULQ� GH�
\HU� DOGÕ÷Õ� SROLIHQROLN� ELOHúLNOHUGHQ� ND\QDNODQGÕ÷Õ� ELOGLULO��
PHNWHGLU�������,KODPXU�oD\Õ��EDúWD�NXHUVHWLQ�JOLNR]LWOHU��UXWLQ��
NXDUVLWULQ� YH� L]RNDUVLWULQ��� NDHPSIHURO� JOLNR]LG� �WLOLURVLG���
SURVL\DQLGLQOHU�YH�IHQROLN�DVLWOHU��NDIHLN�DVLW��S�NXPDULN�DVLW�
YH� NORURMHQLN� DVLW�� ROPDN� �]HUH� oHúLWOL� IHQROLN� ELOHúLN�
VÕQÕIODUÕQÕ�LoHUHQ�NDUPDúÕN�ELU�NLP\DVDO�ELOHúLPH�VDKLSWLU������
����� 7�P� EX� NDUPDúÕN� NLP\DVDO� \DSÕVÕ� �]HULQH� \DSÕODQ�
oDOÕúPDODU� �������� ÕKODPXU� oD\ÕQÕQ� \DWÕúWÕUÕFÕ�� LGUDU�
V|NW�U�F���WHUOHWLFL�HWNLOHULQLQ�\DQÕ�VÕUD�JULS��|NV�U�N��ER÷D]�
WDKULúL�� PLJUHQ�� oDUSÕQWÕ�� NDUDFL÷HU�� PLGH� YH� VDIUD� NHVHVL�
UDKDWVÕ]OÕNODUÕQGD�SR]LWLI�HWNLVLQLQ�ROGX÷XQX�J|VWHUPHNWHGLU��
*�URO�YH�DUN�������WDUDIÕQGDQ�7�UNL\H¶GH�\DúD\DQ�����DQQH�LOH�
\DSÕODQ�ELU�oDOÕúPDGD�oRFXNODUÕQÕQ�VD÷OÕN�VRUXQODUÕ�HVQDVÕQGD�
NXOODQGÕNODUÕ� ELWNLVHO� o|]�POHU� DUDúWÕUÕOPÕúWÕU�� $UDúWÕUPD�
VRQXFXQGD� DQNHWH�NDWÕODQ� DQQHOHULQ� oRFXNODUÕQ��VW� VROXQXP�
\ROX�HQIHNVL\RQX��JDVWURLQWHVWLQDO�VLVWHP�ER]XNOXNODUÕ�VHPS-
WRPODUÕQÕ� WHGDYL� HWPHN� LoLQ� VDGHFH�������¶�Q�Q� HF]DQHGHQ�
LODo�DOGÕ÷ÕQÕ�������
LQLQ�ER÷D]�D÷UÕVÕQGD�������
LQLQ�EXODQWÕ�
YH� NXVPDGD�� �����
VLQLQ� JD]� D÷UÕVÕ� YH� KD]ÕPVÕ]OÕNWD��
�����
VLQLQ�NDEÕ]OÕNWD�������
LQLQ�|NV�U�NWH�YH������
�Q�Q�
X\NX� SUREOHPOHULQGH� ELWNLVHO� GHVWHN� �U�QOHULQL� NXOODQGÕ÷Õ�
EHOLUOHQPLúWLU��$QNHWH�NDWÕODQ�DQQHOHULQ�oRFXNOXN�oD÷Õ�VD÷OÕN�
VRUXQODUÕ� LOH�EDúD�oÕNPDN�LoLQ�EDúWD�QDQH�OLPRQ��ÕKODPXU�YH�
UH]HQH� NXOODQGÕ÷Õ� D\UÕFD� DGDoD\Õ�� SDSDW\D�� ND\ÕVÕ� \DSUD÷Õ��
PHOLVD�� NLP\RQ� VX\X�� ELEHUL\H� YH� NXúEXUQX� oD\ODUÕQÕ� GD�
NXOODQGÕNODUÕ�LIDGH�HGLOPLúWLU�

<DSÕODQ�ELU�GL÷HU�DUDúWÕUPDGD������ÕKODPXU�oD\ÕQD�EDO�LODYHVL-
QLQ� DQWLRNVLGDQ� YH�+LGURNVLPHWLO� )XUIXUDO� �+0)�� ROXúXPX�
�]HULQH� HWNLOHUL� DUDúWÕUÕOPÕúWÕU�� dDOÕúPD� VRQXFXQGD� ÕKODPXU�
oD\ÕQD�EDO�LODYHVLQLQ�����GN�VRQUD�\DSÕOPDVÕ�|QHULOPLú�ROXS�EX�
V�UHGHQ�VRQUD�HNOHQHQ�EDOÕQ�DQWLRNVLGDQ�DNWLYLWH\L�DUWWÕUGÕ÷Õ�
YH�+0)�ROXúXPXQX� D]DOWWÕ÷Õ� EHOLUOHQPLúWLU��$\UÕFD�� \DSÕODQ�
EDúND�ELU�DUDúWÕUPDGD������GHPOHPH�LúOHPLQLQ������&¶GH�HQ�
ID]OD�������GN�V�UH�LOH�JHUoHNOHúWLULOPHVLQL�GDKD�X]XQ�V�UH�YH�
VÕFDNOÕNWD�ER]XOPD�WHSNLOHULQLQ�EDúOD\DFD÷Õ�ELOGLULOPLúWLU��

:MbMVM
Apiaceae YH\D�Umbellifereae� IDPLO\DVÕQGDQ�RODQ� UH]HQHQLQ�
(Foeniculum vulgare Miller)�DFÕ�UH]HQH (Foeniculum vulgare 
varietas vulgare)�YH�WDWOÕ�UH]HQH (Foeniculum vulgare varie-
tas dulce) RODUDN� EDúOÕFD� �� IDUNOÕ� N�OW�U� YDU\HWHVL� YDUGÕU�
���������+DON�DUDVÕQGD�WHGDYL�DPDFÕ\OD�|]HOOLNOH�PLGH�UDKDWVÕ-
]OÕNODUÕQGD�� JD]� V|NW�U�F��� V�W� oR÷DOWÕFÕ� YH� \DWÕúWÕUÕFÕ�
|]HOOLNOHUL� QHGHQL\OH� VÕNOÕNOD� W�NHWLOPHNWHGLU� ������ 5H]HQH��
ELWNLVHO�oD\�DPDFÕ\OD�W�NHWLOGL÷LQGH�|]HOOLNOH�\DSUDNODUÕ������
RUDQÕQGD� VÕFDN� VX� LoHULVLQGH� GHPOHQHUHN� W�NHWLOPHNWH� LNHQ��
D\UÕFD� XoXFX� \D÷Õ� DQWLPLNUREL\DO�� DQWLRNVLGDQ�� EDOJDP�
V|NW�U�F��HWNLVL� VHEHEL�N|NOHUL� LVH�GH� LGUDU�V|NW�U�F��HWNLVL�
VHEHEL� LOH� W�NHWLOPHNWHGLU�� hONHPL]GH� \R÷XQ� RODUDN� WDUÕPÕ�
\DSÕODQ�WÕEEL�YH�DURPDWLN�ELWNLOHU�DUDVÕQGD�\HU�DODQ�UH]HQHQLQ�
�UHWLPL�|]HOOLNOH�%XUGXU�LOL�YH�oHYUHVLQGH�\DSÕOPDNWDGÕU�������
5H]HQH� ELOHúLPLQGH� ������� RUDQÕQGD� VDELW� \D÷�� �������
RUDQÕQGD�SURWHLQ�YH������RUDQÕQGD�XoXFX�\D÷� LoHUPHNWHGLU�
������%X�ELOHúHQOHULQ�GÕúÕQGD�GD�\DSÕVÕQGD�IHQLOSURSDQRLGOHU��
PRQRWHUSHQLGOHU�� VHVNLWHUSHQOHU�� NXPDULQOHU�� WULWHUSHQRLGOHU��
WDQHQOHU��IODYRQRLGOHU��NDUGL\DN�JOLNR]LWOHU��VDSRQLQOHU�EXOXQ-
PDNWDGÕU��<DSÕODQ�DUDúWÕUPDODUGD���������UH]HQHQLQ�XoXFX�\D÷�
ELOHúLPL� LQFHOHQGL÷LQGH� LVH� JHQHO� RODUDN� HQ� \�NVHN� RUDQGD�
DQHWRO�� OLPRQHQ� YH� IHQNRQ� EXOXQGX÷X�� EXQODUÕQ� GÕúÕQGD� LVH�
HVWUDJRO�� VDIURO�� DOID�SLQHQ�� DOID�SKHOODQGULQH�� NDPIHQ��
EHWD�SLQHQ��EHWD�PLUVHQ�YH�S�VLPHQ�JLEL�ELOHúLNOHU�LoHUGL÷L�GH�
EHOLUOHQPLúWLU��$URPDWLN�ELU�\DSÕ\D�VDKLS�RODQ�UH]HQLQ�XoXFX�
\D÷Õ�JHQHO�RODUDN�NR]PHWLN�YH�IDUPDV|WLN��U�QOHUGH�NXOODQÕO-
PDNWDGÕU��
5H]HQH� oD\Õ� IHQROLN� ELOHúHQOHU� EDNÕPÕQGDQ� ROGXNoD�
]HQJLQGLU��5H]HQH�oD\ÕQGD���NDIHRLONLQLN�DVLW����NDIHRLONLQLN�
DVLW�� URVPDULQLN� DVLW�� HULRGLNWLRO���� RUXWLQRVLG�� NXHUVH-
WLQ���R�JDODNWRVLG�� NDHPSIHURO���RUXWLQRVLG� YH� NDHPS-
IHURO���R�JOXNR]LW�JLEL�\�NVHN�DQWLRNVLGDQ�DNWLYLWHOHUH�VDKLS�
ELOHúHQOHU� LOH� KLGURNVLOVLQQDPLN� DVLW� W�UHYOHUL�� IODYRQRLG�
JOLNR]LWOHU�YH�IODYRQRLG�DJOLNRQODUÕQ�EXOXQGX÷X�ELOGLULOPLúWLU�
���������'L÷HU�WDUDIWDQ�UH]HQHQLQ�L\L�ELU�SRWDV\XP��NDOVL\XP��
PDJQH]\XP��GHPLU��IRVIRU�YH�oLQNR�ND\QD÷Õ�ROGX÷X�EHOLUWLOP-
LúWLU���������
<DSÕODQ�DUDúWÕUPDODUGD�UH]HQHQLQ�SL\DVD\D�VXQXOPXú�ELWNLVHO�
LODo� úHNLOOHUL� LQFHOHQGL÷LQGH�� EX� LODoODUÕQ� |]HOOLNOH� JDVWURLQ-
WHVWLQDO� VLVWHPGHNL� GLVSHSVL�� úLúNLQOLN�� JD]� YH� VSD]P� JLEL�
\DNÕQPDODU� LOH� �VW� VROXQXP� \ROODUÕQÕQ� DNÕQWÕODUÕQGD� �QH]OH�
JLEL�� NXOODQÕOGÕ÷Õ� LIDGH� HGLOPLúWLU�� $\UÕFD�� UH]HQH� XoXFX�
\D÷ÕQÕQ�VSD]PROLWLN�HWNLVL�QHGHQL\OH�SHGLDWULN�NROLNOHUGH�YH�
ED]Õ� VROXQXP� VLVWHPL� KDVWDOÕNODUÕQGD� NXOODQÕOGÕ÷Õ�� UH]HQH�
WRKXPXQXQ�LVH�NDGÕQODUGD�PHQVWUXDV\RQX�GHVWHNOH\LFL��NDGÕQ�
NOLPDNWHU\XPXQGD� VHPSWRPODUÕ� JLGHULFL� HWNLOHUL� LOH�
NXOODQÕOGÕ÷Õ�GD�LIDGH�HGLOPHNWHGLU������

Papatya
3DSDW\D��\RO�YH�WDUOD�NHQDUODUÕQÕQ��ERú�\HUOHúLP�E|OJHOHULQLQ��
LúOHQPHPLú� EDKoHOHULQ� ERú� NDODQ� DODQODUÕQGD� GR÷DO� RODUDN�
\D\ÕOÕú� J|VWHUHQ� WHN� \ÕOOÕN�� QDULQ� J|YGHOL�� RWVX� ELU� ELWNLGLU��
3DSDW\D�oD\Õ�Asteraceae IDPLO\DVÕQD�DLW�RODQ�|]HOOLNOH Matri-
caria chomomilla (Compositae)�W�U�Q�Q�NXUXWXOPXú�oLoHNOH��
ULQLQ�VX�LoHULVLQGH�GHPOHQPHVL\OH�HOGH�HGLOPHNWHGLU��3DSDW\D�
oD\Õ�EDúWD�\DWÕúWÕUÕFÕ��VDNLQOHúWLULFL�|]HOOL÷LQLQ�\DQÕ�VÕUD�LúWDK�
DoÕFÕ� YH� JD]� JLGHULFL� HWNLOHUL\OH� X\NXVX]OXN� VRUXQODUÕQGD��

URPDWL]PDO�D÷UÕ��JD]�JLGHULFL��D÷Õ]��\XWDN�YH�ER÷D]�LOWLKDSODQ-
PDODUÕQGD��PLGH�\DQPDODUÕQGD���VW�VROXQXP�\ROX�HQIHNVL\RQ-
ODUÕQGD�VÕNOÕNOD� W�NHWLOPHNWHGLU��3DSDW\D�XoXFX�\D÷Õ�GD�\LQH�
KHP� \DWÕúWÕUÕFÕ� |]HOOL÷L� KHP� GH� VLQGLULP� VLVWHPL� �]HULQGHNL�
HWNLVL\OH�GR÷UXGDQ�NXOODQÕOPDNOD�ELUOLNWH�SDUI�PHUL��NR]PH-
WLN� NUHPOHU�� VDo� YH� FLOW� SUHSDUDWODUÕQGD� YH� DURPDWHUDSLGH�
\R÷XQ�RODUDN�NXOODQÕOPDNWDGÕU�
3DSDW\D�oLoH÷LQGH��VHNRQGHU�PHWDEROLW�RODUDN����WHUSHQRLG�YH�
���IODYRQRLG�GDKLO�ROPDN��]HUH�SHNoRN�oHúLW�NLP\DVDO�ELOHúHQ�
WDQÕPODQPÕúWÕU� ������ 3DSDW\D� ELWNLVLQLQ� \DSÕVÕQGD� DSLJHQLQ��
NXHUVHWLQ�� SDWXOHWLQ�� OXWHROLQ� JLEL� IODYDQRLGOHU� YH� ELVDERORO��
D]XOHQ��úDPD]XOHQ�JLEL�WHUSHQRLGOHUGHQ�ROXúDQ�HVDQVL\HO�\D÷�
LoHUL÷L� QHGHQL\OH� NXYYHWOL� DQWLPLNUREL\DO� HWNLQOL÷H� VDKLSWLU�
������<LQH�SDSDW\D�oD\ÕQÕQ�ELUoRN�N�OW�UGH�J|]�NDSDNODUÕQÕQ�
LOWLKDEÕQGD� YH� NROLN� EHEHNOHUGH� JD]� JLGHULFL� RODUDN�
NXOODQÕOGÕ÷Õ� ELOLQPHNWHGLU�� 3DSDW\D� oD\ÕQÕQ� NDQ� úHNHULQL� YH�
DPLOD]� DNWLYLWHVLQL� |QHPOL� |Oo�GH� G�ú�UG�÷�� YH� GL\DEHWLN�
VÕoDQODUGD� VHUXP� LQV�OLQ� GLUHQFLQL� DUWWÕUGÕ÷Õ� EHOLUOHQPLúWLU�
������*HQHO�DQNVL\HWH�ER]XNOX÷X�RODQ�������\Dú�JUXEXQGDNL�
HUNHNOHUGH� \DSÕODQ� oDOÕúPDODUGD� SDSDW\D� oD\Õ� NXOODQÕPÕQ�
KLSHUDNWLYLWH�� GLNNDWVL]OLN� YH� ROJXQODúPDPD� IDNW|UOHULQL�
L\LOHúWLUGL÷L� EHOLUWLOPLúWLU� ������<DSÕODQ� oDOÕúPDODUGD� ��������
|]HOOLNOH� DVWÕP� YH\D� DOHUMLN� UHDNVL\RQ� J|VWHUHQ� ELUH\OHULQ�
SDSDW\D� oD\� W�NHWLPLQGH� GLNNDWOL� ROPDVÕ� JHUHNWL÷L� GH� ELOGL��
ULOPLúWLU�

)LI�tIaÜ
$GDoD\Õ� (Salvia species)� |]HOOLNOH� $NGHQL]� �ONHOHUL� EDúWD�
ROPDN��]HUH�ELUoRN��ONHGH�\HWLúHQ��G�Q\D�oDSÕQGD�\DNODúÕN�
����W�U�LOH Lamiaceae IDPLO\DVÕQÕQ�HQ�JHQLú�FLQVLGLU��7�UNL-
\H¶GH� ��� W�U� EXOXQPDNWD� YH� EXQODUÕQ� ��¶L� HQGHPLN� |]HOOLN�
WDúÕPDNWDGÕU� ������hONHPL]GH�ELWNLVHO� oD\�RODUDN� HQ�\D\JÕQ�
NXOODQÕODQ�YH�(JH�DGDoD\Õ��<XQDQ�DGDoD\Õ��$QDGROX�DGDoD\Õ�
YH�GD÷�HOPDVÕ�JLEL�LVLPOHUOH�GH�DQÕODQ�DGDoD\Õ�(Salvia frutico-
sa) �P¶\H�NDGDU�ER\ODQDELOHQ��oDOÕ� IRUPXQGD��oRN�\ÕOOÕN�YH�
oRN� GDOODQDQ� ELU� ELWNLGLU�� *HOHQHNVHO� RODUDN� EX� ELWNLQLQ�
\DSUDNODUÕ�oD\�RODUDN�NXOODQÕOÕU�YH�ND\QDPÕú�VX�LoLQGH�����GN�
EHNOHWLOGLNWHQ� VRQUD� W�NHWLOLU� ������ $NGHQL]� �ONHOHULQGH�
EDKDUDW� RODUDN� JÕGD� HQG�VWULVLQGH� NXOODQÕODQ� DGDoD\Õ� D\UÕFD�
oHúLWOL�KDVWDOÕNODUGD�WHGDYL\H�GHVWHN�DPDFÕ\OD�JHOHQHNVHO�WÕSWD�
NXOODQÕOPDNWDGÕU�� *�QH\� %UH]LO\D¶GD� oD\� LoHFH÷L� RODUDN�
PDUNHWOHUGH� VDWÕOPDNWD� RODQ� DGDoD\Õ�� hUG�Q¶GH� LVH� GL\DEHW�
KDVWDODUÕQGD� VÕNOÕNOD� NXOODQÕODQ� ELU� ELWNL� oD\ÕGÕU�� dHúLWOL�
$YUXSD� �ONHOHULQGH� KDIÕ]D\D� RODQ� HWNLOHUL� VHEHEL� LOH��
øVYLoUH¶GH�PHQRSR]�G|QHPLQGHNL�NDGÕQODUÕQ�VHPSWRPODUÕQÕQ�
D]DOWÕOPDVÕ�DPDFÕ\OD��$YXVWXU\D¶GD�LVH�D÷Õ]�YH�ER÷D]�LOWLKDS-
ODUÕQGD� NXOODQÕOPDN� �]HUH� ELWNL� NDUÕúÕPODUÕQGDQ� ROXúDQ�
oD\ODUÕQ� LoHULVLQH� NDWÕOGÕ÷Õ� ELOGLULOPHNWHGLU� ������ <DSÕODQ�
ELOLPVHO� DUDúWÕUPDODU� LQFHOHQGL÷LQGH� DGDoD\ÕQÕQ� |]HOOLNOH�
QH]OH�YH�JULSWHQ�LOHUL�JHOHQ�ER÷D]�UDKDWVÕ]OÕNODUÕQGD��E|EUHN�
KDVWDOÕNODUÕQGD�oD\�RODUDN�LoLOGL÷LQL��\D÷ÕQÕQ�GÕúWDQ�DQWLVHSWLN��
IXQJXVLW�� DQWLLQIODPDWXYDU� HWNL\H� VDKLS� ROGX÷XQX�� ER÷D]� YH�
VROXQXP� \ROX� LOWLKDSODUÕQGD� JDUJDUD� RODUDN� NXOODQÕOGÕ÷ÕQÕ��
GDKLOHQ� WHU� NHVLFL� YH� W�NU�N� VDOJÕVÕQÕ� D]DOWÕFÕ� HWNL\H� VDKLS�
ROGX÷X�ELOGLULOPHNWHGLU�������
2OGXNoD� ID]OD� PLNWDUGD� oHúLGL� EXOXQDQ� DGD� oD\Õ�� \HWLúWL÷L�
E|OJH�� LNOLP� úDUWODUÕ� YH� W�U�QH� ED÷OÕ� RODUDN� \DSUDNODUÕQGD�
\DNODúÕN� ����� RUDQÕQGD� XoXFX� \D÷Õ� EDUÕQGÕUPDNWDGÕU��

$GDoD\Õ� \D÷Õ� LoHULVLQGH� Į�� ȕ�W�\HQ�� NDIXU�� ERUQHRO�� ERULO�
DVHWDW�EXOXQPDNWDGÕU��%D]Õ�XoXFX�\D÷ODUÕQ�LoHULVLQGH�WK\PRO�
YH� FDUYDFURO� GD� WDúÕGÕ÷Õ� ELOGLULOPHNWHGLU�� 8oXFX� \D÷ÕQGD�
WKXMDQ�RUDQÕ���������FLQHRO�RUDQÕ������ERUQHRO�RUDQÕ�����
RODUDN�EHOLUWLOPHNWHGLU������

,Iɦ�tIaÜ
Lamiacea IDPLO\DVÕQÕQ Sideritis� W�UOHULQH� DLW� ELWNLOHU� �ONH��
PL]GH�GD÷�oD\Õ�(Sideritis stricta) RODUDN�ELOLQPHNWH�ROXS��EX�
W�UH�DLW����¶GHQ�ID]OD�FLQVLQ�ROGX÷X�ELOLQPHNWHGLU��%X�W�UOHU��
WHUSHQOHU��VWHUROOHU��NXPDULQOHU��IODYRQRLGOHU�YH�OLJQDQODU�JLEL�
EL\RDNWLI� |]HOOLNOHUH� VDKLS� LNLQFLO� PHWDEROLWOHU� DoÕVÕQGDQ�
]HQJLQGLU�������
'D÷�oD\ÕQGD�EXOXQDQ�IHQROLN�PDGGHOHULQ�VD÷OÕN��]HULQH�RODQ�
HWNLOHUL� LQFHOHQGL÷LQGH�� ODYDQGXOLIROLRVLGH¶LQ� LOWLKDSODQPD\Õ�
|QOH\LFL�� SHURNVLOLSLW� ROXúXPXQX� |QOH\LFL� YH� DQWLRNVLGDQ�
HWNLVLQLQ� ROGX÷X�� YHUEDVFRVLGH¶LQ� NÕUPÕ]Õ� NDQ� K�FUHOHULQL�
VHUEHVW�UDGLNDO�KDVDUÕQGDQ�NRUXPD��WLUR]LQD]�YH�YH\D�PHODQLQ�
�UHWLPLQL� LQKLEH� HWWL÷L�� � DSLJHQLQ� YH� OXWHROLQ¶LQ� DQNVL\HWH\L�
|QOH\LFL�� VLQLU� VLVWHPLQL� UDKDWODWÕFÕ� YH� XQXWNDQOÕ÷Õ� |QOH\LFL�
HWNLVLQLQ� ROGX÷X�� K\SRODHWLQ¶LQ� JDVWULW� ROXúXPXQX� YH� �OVHUL�
HQJHOOHGL÷L�� FDIIHR\OTXLQLF� DVLGLQ� NDQ� EDVÕQFÕQÕ� D]DOWÕFÕ�
|]HOOL÷H�VDKLS�ROGX÷X�YH�IHUXOR\OTXLQLF�DVLWLQ�LVH�KLSHUWDQVL��
\RQX�|QOH\LFL�HWNLVLQLQ�ROGX÷X�ELOGLULOPLúWLU�������
%�W�Q�EX�QHGHQOHUOH�\�]\ÕOODUGDQ�EHUL�JHOHQ�N�OW�U�DNWDUÕPÕ�
LOH� �ONHPL]� LQVDQÕ� WDUDIÕQGDQ� |]HOOLNOH� NÕú� D\ODUÕQGD� oRNoD�
W�NHWLOHQ�GD÷�oD\Õ��]HULQGH�DUDúWÕUPDODU�GD�DUWPDNWDGÕU������
<XNDUÕGD� EDKVHGLOHQ� ELWNL� oD\ODUÕQGDQ� QDQH� YH� DGDoD\ÕQÕQ�
\DSUDNODUÕ�� GD÷� oD\ÕQÕQ� VDS� YH� \DSUDNODUÕ�� ÕKODPXU� YH�
SDSDW\DQÕQ�oLoHNOHUL��UH]HQHQLQ�WRKXP�YH�oLoHNOHUL�ELWNL�oD\Õ�
KD]ÕUODPDGD� NXOODQÕOPDNWDGÕU�� �<LQH� GL÷HU� SHN� oRN� ELWNLQLQ�
oD\� DPDoOÕ� N|NOHUL� �PH\DQ� ELWNLVL��� PH\YHVL� �HOPD�� D\YD���
VDSODUÕ��NLUD]���NDEXNODUÕ��SRUWDNDO��OLPRQ��JLEL�IDUNOÕ�NÕVÕP-
ODUÕ�NXOODQÕOPDNWDGÕU���

$\UÕFD��QDQH�OLPRQ�oD\ÕQGD�ROGX÷X�JLEL���\D�GD�GDKD� ID]OD�
ELWNL� NDUÕúÕPÕ� GD� ELWNL� oD\Õ� RODUDN� KD]ÕUODQDELOPHNWHGLU��%X�
DúDPDGD�XQXWXOPDPDVÕ�JHUHNHQ�KXVXV�ELWNLOHULQ�IDUNOÕ�NÕVÕP-
ODUÕQGD� HWNHQ�PDGGHOHULQL� IDUNOÕ� RUDQODUGD� EXOXQGXUPDVÕ� YH�
EXQD�ED÷OÕ�RODUDN�GD�ELWNLQLQ�LVWHQHQ�HWNL\L�J|VWHUPHVL�GR÷UX�
NÕVÕPODUÕQÕQ�NXOODQÕOPDVÕ�YH�X\JXQ�úDUWODUGD�HNVWUDNWH��GHP-
OHQPHVL�� HGLOPHVL\OH� LOJLOLGLU�� 6RQ� \ÕOODUGD� WHNQRORMLQLQ�
JHOLúPHVLQH�ED÷OÕ�RODUDN�o|]�Q�U�IRUPGD��UHWLOPH\H�EDúODQVD�
GD�ELWNL�oD\ODUÕQÕQ�W�NHWLPL�JHQHOOLNOH�ELWNLQLQ�\D�NHQGLVLQLQ�
\D�GD�V�]HQ�SRúHW�oD\�IRUPXQXQ��������&¶GHNL�VXGD�����GN�
V�UH\OH� HNVWUDNWH� HGLOLS�� HOGH� HGLOHQ� HNVWUDNWÕQ� LoLOPHVL�
úHNOLQGH�ROPDNWDGÕU�������%XUDGD�VX\XQ�VÕFDNOÕ÷Õ�YH�EHNOHPH�
V�UHVL�ROGXNoD�|QHPOL�SDUDPHWUHOHUGLU��d�QN��G�ú�N�VÕFDNOÕN�
\D�GD�GDKD�D]�V�UHOHUGH�\DSÕODQ�HNVWUDNVL\RQ�VÕUDVÕQGD�HWNHQ�
PDGGHOHULQ� VX\D� JHoLúL� \HWHUOL� PLNWDUGD� ROPDPDNWDGÕU��
%XQXQOD�ELUOLNWH�JHUH÷LQGHQ�ID]OD�VÕFDN�VXGD�EHNOHWLOHQ�ELWNL�
oD\ODUÕQGD�GD�LVWHQPH\HQ�ED]Õ�DFÕ�WDW�YHUHQ�PDGGHOHULQ�VX\D�
JHoLúL\OH�EHUDEHU�OH]]HW�ROXPVX]�HWNLOHQPHNWH��D\UÕFD�VD÷OÕN�
�]HULQH� HWNLOL� ELOHúHQOHULQ� ÕVÕ\D� KDVVDV� ROPDODUÕQGDQ� GROD\Õ�
X]XQ� V�UH� \�NVHN� VÕFDNOÕNWD� EHNOHWLOPHOHUL� GXUXPXQGD� EX�
ELOHúHQOHULQ�GHJUDGDV\RQX�\D�GD�G|Q�ú�POHUL�EDúODPDNWD�YH�
HNVWUDNWÕQ�VD÷OÕN��]HULQH�ROXPOX�HWNLOHUL�D]DOPDNWDGÕU��$\UÕFD��
J�QO�N� GL\HW� LoHULVLQGH� ELWNL� oD\ODUÕQÕQ� JHUH÷LQGHQ� ID]OD�

W�NHWLOPHVL�GXUXPXQGD�VD÷OÕN�DoÕVÕQGDQ�ED]Õ�SUREOHPOHUH�\RO�
DoDELOHFH÷L�LOH�LOJLOL�GH�ED]Õ�ELOLPVHO�oDOÕúPDODU�PHYFXWWXU��%X�
ROXPVX]� HWNLOHU� DUDVÕQGD� DQQH� V�W�Q�Q� D]DOPDVÕ�� NÕVÕUOÕN��
X\NXVX]OXN�� NDQ� EDVÕQFÕQÕQ� \�NVHOPHVL� YH� NDOS� oDUSÕQWÕODUÕ�
JHOPHNWHGLU�������

*Q\SQTMZQV�,Q̫�0MSQUTQɦQ�=aO]TIUI�)TIVTIZÜ
(VNL�oD÷ODUGDQ�EHUL�D÷Õ]�YH�GLú�VD÷OÕ÷ÕQÕQ�NRUXQPDVÕ�DPDFÕ�LOH�
ELUoRN� ELWNLVHO� �U�Q� NXOODQÕOPÕúWÕU�� *�Q�P�]GH� ELWNL� |]OHUL�
GLú�PDFXQODUÕQGDQ��D÷Õ]�oDONDODPD�VRO�V\RQODUÕQD��VLPDQODU-
GDQ�NDYLWH�GH]HQIHNWDQODUÕQD�NDGDU�ELUoRN��U�Q�Q�LoHUL÷LQGH�
\HU�DOPDNWDGÕU�
$÷Õ]�YH�GLú�VD÷OÕ÷Õ�LoLQ�NULWLN�|QHPH�VDKLS�RODQ�GLú�IÕUoDODPD�
DOÕúNDQOÕ÷ÕQÕQ� V�UG�U�OPHVLQGH� ELWNLVHO� LoHULNOHU� LOH�
WDWODQGÕUÕOPÕú� GLú� PDFXQODUÕ� VÕNoD� NXOODQÕOPDNWDGÕU�� 7DWOÕ�
QDQH�� DFÕ� QDQH�� WDUoÕQ� YH� oHúLWOL� ELWNLVHO� DURPDODU� GLú�
PDFXQXQD� KRú� YH� IHUDKODWÕFÕ� ELU� WDW� NDWPDNWDGÕU�� 7LPRO��
PHQWRO� YE� \D÷ODU� LVH� D÷Õ]� KLM\HQ� �U�QOHULQH� LODYH� HGLOHUHN�
DQWLEDNWHUL\HO� HWNLOHULQ� HOGH� HGLOPHVL� KHGHIOHQPHNWHGLU�
��������
M. piperita L.� HOGH� HGLOHQ� QDQH� \D÷ÕQÕQ�� DQWLRNVLGDQ��
DQWLW�P|U�� DQWLDOHUMLN�� DQWLYLUDO� YH� DQWLEDNWHUL\HO� |]HOOLNOHUL�
EXOXQPDNWDGÕU��%X�QHGHQOH�oHúLWOL�IDUPDV|WLN�YH�HQG�VWUL\HO�
�U�QOHUGH�\D\JÕQ�RODUDN�NXOODQÕOPDNWDGÕU��'RV�6DQWRV�YH�DUN��
�����M. piperita� YH� Tagetes minuta
GDQ� HOGH� HGLOHQ� XoXFX�
\D÷ODUÕQ� YH Bixa orellana
QÕQ� WHQW�U�Q�Q� Streptococcus 
mutans (S. Mutans)� Enterococcus faecalis� YH� Candida 
albicans
D�NDUúÕ�DQWLPLNUREL\DO�DNWLYLWHVLQL�GH÷HUOHQGLUGLNOHUL�
oDOÕúPDODUÕQGD�� EX� ELOHúHQOHUL� GHQH\VHO� N|N� NDQDO� SDWODUÕQD�
LODYH� HWPLúOHU� YH� W�P� PDWHU\DOOHULQ� DQWLEDNWHUL\HO� DNWLYLWH�
VHUJLOHGL÷LQL�EXOPXúODUGÕU��'Lú�o�U�÷�QGH�HWNLOL�WHPHO�NDU\R-
MHQLN� PLNURRUJDQL]PDODU� S. mutans YH� ODNWREDVLOOHUGLU�� %X�
EDNÕPGDQ�GLú�o�U�NOHULQLQ�|QOHQPHVLQH�\|QHOLN�WHGDYLOHU�EX�
PLNUREL\DWDQÕQ�SODQNWRQLN�YH\D�EL\RILOP�úHNOLQGH�ELULNLPLQL�
D]DOWDPD\D�RGDNODQPDNWDGÕU��)HVOH÷HQ�(Ocimum basilicum)��
WDUoÕQ� NDEX÷X (Cinnamomum zeylanicum),� WDWOÕ� UH]HQH�
(Foeniculum vulgare)�� NDUDELEHU (Piper nigrum),� QDQH¶GHQ�
(M. piperita)�HOGH�HGLOHQ�XoXFX�\D÷ODUÕQ�NDU\RMHQLN�EDNWHUL��
OHUH� NDUúÕ� DQWLPLNUREL\DO� YH� SODN� |QOH\LFL� HWNLOHULQLQ�
LQFHOHQGL÷L�ELU�oDOÕúPDGD��WHVW�HGLOHQ�W�P�XoXFX�\D÷ODUÕQ��KHU�
�� NDU\RMHQLN� EDNWHULQLQ� SODQNWRQLN� IRUPXQD� NDUúÕ� IDUNOÕ�
GHUHFHOHUGH� DQWLPLNUREL\DO� DNWLYLWH� J|VWHUGL÷L� WHVSLW� HGLO��
PLúWLU�������Fusobacterium nucleatum�WDUDIÕQGDQ��UHWLOHQ�YH�
KDOLWRVLVH�QHGHQ�RODQ�XoXFX�V�OI�U�ELOHúHQOHUL��]HULQH�/DEUD-
GRU�dD\Õ�(Rhododendron groenlandicum)��QDQH�(M. x piperita 
L.)�YH�JH\LN�RWXQGDQ (Satureja montana L.)�HOGH�HGLOHQ�XoXFX�
\D÷ODUÕQ�HWNLVLQLQ�GH÷HUOHQGLULOGL÷L�ELU�oDOÕúPDGD�EX�\D÷ODUÕQ�
D÷Õ]� NRNXVXQX� �KDOLWR]LV�� NRQWURO� HWPHN� YH� D÷Õ]� VD÷OÕ÷ÕQÕ�
L\LOHúWLUPHGH�XPXW�YHULFL�DMDQODU�ROGX÷X�RUWD\D�NRQXOPXúWXU�
������$UDS�NDKYHVL�YH�VL\DK�oD\��������NORUKHNVLGLQ��������
VHWLOSLULGLQ\XP�NORU�U�YH�������oLQNR�ODNWDW��&+;�&3&�=Q��
LoHUHQ�JDUJDUD�YH�LoPH�VX\XQXQ�KDOLWR]LV��]HULQH�NÕVD�V�UHOL�
HWNLVLQLQ�GH÷HUOHQGLULOGL÷L�EDúND�ELU�oDOÕúPDGD�LVH�WHVW�HGLOHQ�
VRO�V\RQODU�LOH�D÷]ÕQ�oDONDODQPDVÕQGDQ����YH�����GN�VRQUDNL�
QHIHV�|UQHNOHUL�ND\GHGLOPLúWLU��6L\DK�oD\�YH�$UDS�NDKYHVLQLQ�
KDOLWR]LV��]HULQGH�LQKLELW|U�HWNL\H�VDKLS�ROGX÷X�J|U�OP�úW�U��
øQKLELV\RQ� LON� VDDWWH� GDKD� EHOLUJLQGLU� YH� X]XQ� V�UH� GHYDP�
HWPHPHNWHGLU��%X�HWNLQLQ�$UDS�NDKYHVLQGH�VL\DK�oD\D�NÕ\DVOD�

GDKD�ID]OD�ROGX÷X�RUWD\D�oÕNDUÕOPÕúWÕU������
$VLGLN� \DSÕGDNL� ELWNLVHO� �U�QOHULQ� GHQWDO� LúOHPOHUGHQ� |QFH�
VÕNoD� W�NHWLOPHVL� GLú� GRNXODUÕQD� ED÷ODQPD\Õ� ]RUODúWÕUDELOLU�
������ 2UWRGRQWLN� EUDNHWOHULQ� PLQH� \�]H\LQGHNL� PDNDVODPD�
ED÷ODQWÕ�GLUHQoOHULQLQ�GH÷HUOHQGLULOGL÷L�ELU�oDOÕúPDGD��EUDNHW�
\DSÕúWÕUÕODQ�GLúOHU�VL\DK�oD\��QDQH�OLPRQ�YH�NXúEXUQX�LoHUHQ�
PH\YH�oD\Õ�oHúLWOHUL�LOH�&RFD�&ROD�YH�GLVWLOH�VXGD�J�Q�ER\XQ-
FD�HúLW�DUDOÕNODUOD���GN¶OÕN���VHDQV�úHNOLQGH�EHNOHWLOPLú�YH�KHU�
VHDQVWDQ�VRQUD�NXOODQÕODQ�VRO�V\RQ�\HQLOHQPLú�YH�JHUL�NDODQ�
V�UH�ER\XQFD�GLúOHU�GLVWLOH�VXGD�EHNOHWLOPLúWLU��øúOHP����J�Q�
ER\XQFD� GHYDP� HWWLULOPLúWLU�� (OGH� HGLOHQ� YHULOHU� ÕúÕ÷ÕQGD�
&RFD�&ROD� YH� NXúEXUQX� LoHUHQ� PH\YH� oD\ÕQÕQ� EUDNHW�PLQH�
ED÷ODQWÕVÕQGD�EDúDUÕVÕ]OÕ÷ÕQD�QHGHQ�RODQ�ELU�IDNW|U�RODELOHFH÷L�
VRQXFXQD� XODúÕOPÕúWÕU� ������ <D]DUODU� ED÷ODQPDGDNL� EX�
EDúDUÕVÕ]OÕ÷ÕQ� QHGHQLQLQ� LoHFHNOHULQ� G�ú�N� S+¶WD� ROPDODUÕQ-
GDQ�ND\QDNODQGÕ÷ÕQÕ�EHOLUWPLúOHUGLU�
3DSDW\D� ELWNLVLQLQ� oLoH÷L� LoHUL÷LQGHNL� oHúLWOL� DNWLI� NLP\DVDO�
ELOHúHQOHU� QHGHQL\OH� WÕEEÕ� X\JXODPDODUGD� VÕNOÕNOD� NXOODQÕO-
PDNWDGÕU��3DSDW\D�HNVWUDWÕQÕQ��0DWULFDULD�UHFXWLWD��DQWLPLNUR-
EL\DO�� DQWL�LQIODPDWXDU�DQWL�RNVLGDQ�HWNLOHUL�YH�EL\RX\XPOX-
OXNODUÕ��]HULQH�oHúLWOL�oDOÕúPDODU�\DSÕOPÕúWÕU����������
$\UÕFD��SDSDW\DQÕQ�DIW|]�OH]\RQODU��JLQJLYLWLV�YH�PLQRU�HQIHN-
VL\RQODUÕ�WHGDYL�HWPHN�LoLQ�JDUJDUD�RODUDN�NXOODQÕOGÕ÷ÕQGD�GD�
HWNLOL� ROGX÷XQX� RUWD\D� NR\DQ� oDOÕúPDODU� GD� PHYFXWWXU�
��������
.|N� NDQDO� SUHSDUDV\RQX� VÕUDVÕQGD� ROXúDQ� VPHDU� WDEDNDVÕ�
�]HULQH�SDSDW\D� HNVWUDWÕ�� WHWUDVLNOLQ� L]RPHU�� DVLW� YH�GHWHUMDQ�
NDUÕúÕPÕ��07$'��YH�VRG\XP�KLSRNORULWLQ��1D2&O��HWNLQOL÷L-
QLQ� GH÷HUOHQGLULOGL÷L� ELU� oDOÕúPDGD� LVH�� SDSDW\D� HNVWUDWÕQÕQ�
HWNLQOL÷L��WHN�EDúÕQD������1D2&O¶GHQ�GDKD�ID]OD�EXOXQXUNHQ��
07$'�NDUÕúÕPÕQGDQ�GDKD�D]�HWNLOL�EXOXQPXúWXU������
(WNLQ�PDGGH�RODUDN�HWDQROLN�HNVWUDNW�LoHUHQ�YH�SDSDW\D� (Mat-
ricaria recutita L.)�� PHúH� NDEX÷X� (Quercus spp.)�� DGDoD\Õ�
\DSUD÷Õ�(Salvia officinalis L.)��DUQLND�RWX�(Arnica spp.)��+LQW�
NDPÕúÕ�(Acorus calamus L)��QDQH�RWX�(M. piperita L. )��NHNLN�
RWXQGDQ� (Thymus spp.)� HOGH� HGLOHQ� WÕEEL� �U�QOHU� �]HULQGH�
\DSÕODQ� ELU� GHUOHPHGH�� DQDOL]� HGLOHQ� |]�� LoHUHQ� LODoODUÕQ�
JLQJLYLWLV� YH� SHULRGRQWLWLVLQ� |QOHQPHVLQGH� YH� NDUPDúÕN�
WHGDYLVLQGH� WHGDYL� V�UHVLQL� NÕVDOWWÕ÷Õ� YH� KDVWDODUÕQ� \DúDP�
NDOLWHVLQL� DUWWÕUGÕ÷Õ�� GHQWDO� FHUUDKL� X\JXODPDODUÕQGD� GRNX�
UHMHQHUDV\RQXQXQ�GDKD�KÕ]OÕ�ROGX÷X��FHUUDKL�VRQUDVÕ�D÷UÕ�YH�
úLúOL÷LQ�GDKD�oDEXN�JLGHULOPHVLQH�NDWNÕGD�EXOXQGX÷X�GR÷UX-
ODQPÕúWÕU������
Camellia sinensis
WHQ�HOGH�HGLOHQ�\HúLO�oD\��G�Q\D�JHQHOLQGH�
W�NHWLPL�VXGDQ�VRQUD�LNLQFL�VÕUDGD�\HU�DODQ�YH�\D\JÕQ�RODUDN�
LoLOHQ� ELU� oD\GÕU� ������ <HúLO� oD\� HNVWUDWODUÕ�� \HúLO� oD\ÕQ�
SROLIHQROOHULQGHQ�ELUL� RODQ�NDWHúLQ� LoHULU��<HúLO� oD\ÕQ�ELOHúL-
PLQGH�NDWHúLQLQ�SHN�oRN�IRUPX�\HU�DOPDNWDGÕU�DQFDN�HQ�oRN�
EXOXQDQ�HSLJDOORFDWHFKLQ���JDOODWH��(*&*��IRUPXGXU��GL÷HU-
OHUL�� HSLNDWHúLQ�� HSLNDWHúLQJDOODW�� HSLJDOORNDWHúLQJDOODW��
HSLJDOORNDWHúLQ�� NDWHúLQ�� JDOORNDWHúLQ�� ������ 'Lú� KHNLPOL÷L�
DODQÕQGD��\HúLO�oD\�HNVWUDWODUÕQÕQ�NXOODQÕPÕ�KDOD�DUDúWÕUÕOPDN-
WDGÕU��(*&*
QLQ�RVWHREODVWODUGD�PDWULV�PHWDOORSURWHLQD]��
XQ�
�003���� HNVSUHV\RQXQX� YH� RVWHRNODVW� IRUPDV\RQXQX�
HQJHOOH\HUHN� DOYHRODU� NHPLN� UH]RUSVL\RQXQX� |QOHGL÷L� YH�
E|\OHFH� SHULRGRQWDO� KDVWDOÕNODUGDQ� NRUXGX÷X� ELOLQPHNWHGLU�
������ ����� \ÕOÕQGD� \DSÕODQ� ELU� oDOÕúPDGD�� \HúLO� oD\ÕQ� N|N�
NDQDO�LUULJDV\RQX�RODUDN�DQWLPLNUREL\DO�HWNL\H�VDKLS�ROGX÷X�

GD�J|VWHULOPLúWLU������
<HúLO� oD\� HNVWUDWÕQÕQ� DY�OVH� ROPXú� GLúOHU� LoLQ� ELU� VDNODPD�
RUWDPÕ� RODUDN� HWNLQOL÷LQLQ� in vitro RODUDN� DUDúWÕUÕOGÕ÷Õ� ELU�
oDOÕúPDGD�� LQVDQ� SHULRGRQWDO� OLJDPHQW� �3'/�� K�FUHOHUL�
N�OW�UH� HGLOLS��+DQNV�GHQJHOL� WX]� o|]HOWLVL� �+%66���PXVOXN�
VX\X�� V�W�� \HúLO� oD\� HNVWUDWÕ� YH� WLFDUL� \HúLO� oD\� LoHULVLQGH�
VDNODQPÕúWÕU�� ��� ��� ��� ��� YH� ��� VDDW� VRQUD�� RSWLN�PLNURVNRS�
DOWÕQGD�IDUNOÕ�RUWDPODUGDNL�K�FUHOHU�LQFHOHQPLú�YH�FDQOÕOÕNODUÕ�
DQDOL]� HGLOPLúWLU�� %X� oDOÕúPDQÕQ� VRQXoODUÕQD� J|UH� \HúLO� oD\�
HNVWUDWÕ�YH�+%66�RUWDPÕ�DUDVÕQGD�K�FUH�FDQOÕOÕ÷Õ�DoÕVÕQGDQ�ELU�
IDUN� ROPDGÕ÷Õ�� \HúLO� oD\� HNVWUDWÕQÕQ� GL÷HU� RUWDPODUGDQ� GDKD�
\�NVHN� K�FUH� FDQOÕOÕ÷Õ� J|VWHUGL÷L� RUWD\D� NRQPXúWXU� ������
hONHPL]�ELUoRN� IDUNOÕ� IORUD\D� HY� VDKLSOL÷L� \DSPDNWDGÕU��%X�
�U�QOHULQ� IDUPDNRORMLN� YH� EL\RORMLN� HWNLQOLNOHULQLQ� GHWD\-
ODQGÕUÕOPDVÕ�� D÷Õ]� GLú� VD÷OÕ÷Õ� DoÕVÕQGDQ� GD� \HQL� NXOODQÕP�
DODQODUÕQÕQ�JHOLúWLULOPHVLQH�|QF�O�N�HGHFHNWLU�

;76=i
%LWNLVHO� �U�Q� NXOODQÕPÕ� G�Q\DGD� |]HOOLNOH� VRQ� ��� \ÕO�
LoHULVLQGH� |QHPOL� G�]H\GH� DUWÕú� J|VWHUPLú� ROXS�� EX� DUWÕúWD�
W�NHWLFLOHULQ�NLúLVHO�WHGDYLOHULQGH�V|]�VDKLEL�ROPDN�LVWHPHOHUL�
YH�LODoODUÕQ�\DQ�HWNLOHUL�NRQXVXQGDNL�NXúNXODUÕ�HWNHQ�IDNW|UOHU�
ROPXúWXU�� øQVDQODU�ELWNLVHO�PDWHU\DOOHUGHQ�HOGH�HGLOHQ�HWNHQ�
PDGGHOHUL�JÕGD�WDNYL\HVL�RODUDN�NXOODQPD�\ROXQD�JLWVHOHU�GH�
W�NHWLFLOHULQ� ELWNLOHUGHQ� LVWHGLNOHUL� HWNLOHUL� VD÷ODPDN� LoLQ�
NXOODQGÕNODUÕ� HQ� \D\JÕQ� \|QWHPLQ� LVH� oD\� úHNOLQGH� ROGX÷X�
J|U�OP�úW�U��%X�ED÷ODPGD�W�P�G�Q\DGD�ROGX÷X�JLEL��ONHP-
L]GH� GH� \D\JÕQ� RODUDN� NXOODQÕODQ� QDQH�� DGDoD\Õ�� GD÷� oD\Õ��
ÕKODPXU��SDSDW\D�YH� UH]HQH�oD\ODUÕQÕQ�VD÷OÕN��]HULQH�ELUoRN�
ROXPOX�HWNLOHULQLQ�ROGX÷XQX��KHU�ELWNL�oD\ÕQÕQ�VSHVLILN�HWNLOH-
ULQH�LODYH�RODUDN�DQWLPLNUREL\DO��DQWLRNVLGDQ��NDQVHU�K�FUHVL�
ROXúXPXQX� D]DOWPD�� PLGH\L� NRUX\XFX� YH� UDKDWODWÕFÕ�
|]HOOLNOHULQLQ��DUDúWÕUÕODQ�W�P�ELWNL�oD\ODUÕQGD�RUWDN�ROGX÷XQX�
V|\OHPHN� P�PN�QG�U�� %LWNL� oD\ODUÕQÕQ� VD÷OÕN� �]HULQGHNL�
HWNLOHUL�ELOHúLPOHULQGH�EXOXQDQ�VHNRQGHU�PHWDEROLWOHUGHQ�YH�
|]HOOLNOH�GH�IHQROLN�PDGGHOHU�JUXEXQGDQ�IODYDQRLGOHUGHQ�LOHUL�
JHOGL÷L� J|U�OP�úW�U�� %LWNL� oD\ODUÕQGDQ� LVWHQLOHQ� HWNL\L�
VD÷ODPDGD� YH� HOGH� HGLOHQ� HWNLQLQ� NRUXQPDVÕ� DoÕVÕQGDQ�
GHPOHPH�NRúXOODUÕQÕQ�ROGXNoD�HWNLOL�ROGX÷X��ELWNL� oD\ODUÕQD�
KDVDW�VRQUDVÕ�X\JXODQDQ�NXUXWPD�JLEL�LúOHPOHULQ�KHP�KLM\HQLN�
DoÕGDQ�KHP�GH�ELWNLOHULQ�VD÷OÕN��]HULQH�ROXPOX�HWNL�J|VWHUHQ�
ELOHúHQOHULQLQ�NRUXQPDVÕ�DoÕVÕQGDQ�|QHPOL�ROGX÷X�VRQXFXQD�
XODúÕOPÕúWÕU��
$\UÕFD�� �ONHPL]GH� \HWLúHQ� ELWNL� oD\ODUÕQÕQ� JHQHO� VD÷OÕN� YH�
D÷Õ]�GLú�VD÷OÕ÷Õ��]HULQH�HWNLOHULQL�NRQX�DODQ�DUDúWÕUPDODUÕQ�YH�
NRQX� LOH� LOJLOL� PDNDOHOHULQ� VÕQÕUOÕ� VD\ÕGD� ROGX÷X�� HQGHPLN�
W�UOHULPL]LQ� WDQÕWÕPÕ� DoÕVÕQGDQ� EX� NRQXGDNL� oDOÕúPDODUÕQ�
DUWWÕUÕOPDVÕ�JHUHNWL÷L�GH�J|U�OP�úW�U�

<D]DUODUÕQ�.DWNÕODUÕ�
0DNDOHQLQ�ND\QDN� WDUDPD��\D]PD��G�]HQOHPH�DúDPDODUÕQGD�
\D]DUODU� RUWDN� NDWNÕGD� EXOXQPXúODUGÕU�� <D]DUODU� PDNDOHQLQ�
VRQ�KDOLQL�RNXPXú�YH�RQD\ODPÕúWÕU�

dÕNDU�dDWÕúPDVÕ�
%X�PDNDOHGH�\HU�DODQ�\D]DUODUÕQ�DUDVÕQGD�KHUKDQJL�ELU�oÕNDU�
oDWÕúPDVÕQÕQ�ROPDGÕ÷ÕQÕ�EH\DQ�HGHUL]��

)LQDQVDO�'HVWHN�
+HUKDQJL�ELU�ILQDQVDO�GHVWHN�ELOGLULOPHPLúWLU�
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%LWNL� oD\ODUÕ� JHQHO� RODUDN� VDNLQOHúWLULFL� YH� \DWÕúWÕUÕFÕ�� NDOS�
VD÷OÕ÷ÕQÕ�GHVWHNOH\LFL��PLGH�YH�VLQGLULP�VRUXQODUÕQÕ�JLGHULFL��
HQHUML� YH� ]LQGHOLN� VD÷OD\ÕFÕ�� VLQLU� VLVWHPLQL� GHVWHNOH\LFL��
ED÷ÕúÕNOÕN� VLVWHPLQL� J�oOHQGLULFL�� DQWLRNVLGDQ� HWNL� J|VWHULFL��
Y�FXGX� FDQODQGÕUÕFÕ�� VWUHVL� D]DOWÕFÕ� YH� VR÷XN� DOJÕQOÕ÷ÕQÕ�
|QOH\LFL�HWNLOHULQGHQ�GROD\Õ�W�NHWLOPHNOH�ELUOLNWH�KHU�ELWNLQLQ�
LoHUL÷LQH� YH� LoHUGL÷L�PDGGHQLQ�PLNWDUÕQD� ED÷OÕ� RODUDN� ELWNL�
oD\ÕQÕQ� J|VWHUPLú� ROGX÷X� HWNL� GH� IDUNOÕOÕN� J|VWHUPHNWHGLU���
7DEOR� �¶GH� �ONHPL]GH� W�NHWLPL� \D\JÕQ� RODQ� ED]Õ� ELWNL�
oD\ODUÕQÕQ�VD÷OÕN��]HULQH�HWNLOHULQGHQ�EDKVHGLOPLúWLU�

Tablo 1.�)DUNOÕ�ELWNLOHULQ�HWNHQ�PDGGHOHUL�YH�VD÷OÕN��]HULQH�HWNLOHUL

6IVM�tIaÜ
1DQH��Mentha (M.) longifolia cinsi, Lamiaceae (L)�IDPLO\DVÕ-
QD� DLW�� DQD� YDWDQÕ� DVOHQ�$YUXSD� RODQ� ELU� ELWNLGLU��'DKD� oRN�
QHPOL� YH� VXODN� RUWDPÕ� VHYHQ� YH� NHQGLOL÷LQGHQ� \HWLúHELOHQ�
WÕEEL�YH�HNRQRPLN�GH÷HUH� VDKLS�RODQ�QDQH�ELWNLVLQLQ�ELUoRN�
W�U�� EXOXQPDNWDGÕU��7LFDUL� YH� WÕEEL� NXOODQÕPODUÕ� RODQ� W�UOHU�
DUDVÕQGD�EDúOÕFD�M. spicata Huds, M. arvenis L. veya M. x 
piperita L., M. vulgaris, M. spicata L., M. piperita L., M. 
pulegium L. ve M. crispa L. W�UOHUL�\HU�DOPDNWD�ROXS��ONHP-
L]GH�JHQHOOLNOH M.aquatica, M. Pulegium, M. longifolia, M. 
Arvensis, M. spicata, M. Nigricans, M. rotundifolia� W�UOHUL�
WLFDUL�RODUDN�\HWLúWLULOPHNWHGLU�����
1DQH� oD\Õ� �ONHPL]GH� ROGX÷X� JLEL� W�P� G�Q\DGD� HQ� ID]OD�
ELOLQHQ�ELWNL�oD\ODUÕQGDQ�ELUL�ROXS��WHN�EDúÕQD�\D�GD�OLPRQ�YH�
EHUJDPXW� JLEL� WXUXQoJLO� PH\YHOHUL\OH� NDUÕúWÕUÕODUDN� GD�
W�NHWLOPHNWHGLU��1DQH�\DSUDNODUÕ�ELWNL�oD\Õ�RODUDN�W�NHWLPLQLQ�
\DQÕQGD�HVDQVL\HO�\D÷�EDNÕPÕQGDQ�]HQJLQ�ROPDVÕ�QHGHQL\OH�
HF]DFÕOÕN�YH�NR]PHWLN�DODQÕQ�GD�\D\JÕQ�RODUDN�NXOODQÕOPDN-
WDGÕU��
1DQH�\DSUD÷ÕQÕQ�IHQROLN�LoHUL÷LQL�EDúOÕFD�URVPDULN�DVLW��NORUR-
MHQLN�DVLW��UXWLQ�YH�NDIHLN�DVLW��HULRFLWULQ��OXWHROLQ�YH�KHVSHUL-
GLQ� JLEL� oHúLWOL� IODYRQRLGOHU� ROXúWXUPDNWDGÕU�� 8oXFX� \D÷�
ELOHúLPLQGH�LVH�EDúOÕFD�PHQWRO�YH�PHQWRQ�LOH�PHQWRIXUDQ�YH�
PHQWLO�DVHWDW�EXOXQPDNWDGÕU������=LYNRYLF�YH�DUN�������WDUDIÕQ-
GDQ�����¶GH�\DSÕODQ�ELU� oDOÕúPDGD�QDQH�oD\ÕQGD�D\UÕFD�)H��
0J��0Q��&X��=Q��6H��0R��&R�YH�6H�JLEL�oHúLWOL�HOHPHQWOHULQ�
EXOXQGX÷X� EHOLUWLOPLúWLU�� 'XEDQG� YH� DUN�� ����� ����¶GH�
\DSWÕNODUÕ� ELU� oDOÕúPD� VRQXFXQGD� QDQH� oD\ÕQÕQ� GHPOHQPHVL�
VÕUDVÕQGD�QDQH�ELWNLVLQGH�EXOXQDQ�XoXFX�ELOHúHQOHULQLQ�VDGHFH�
���� RUDQÕQGD� GHPH� JHoWL÷LQL� EXQXQOD� ELUOLNWH� LoHUL÷LQGHNL�
SROLIHQRO� ELOHúHQOHULQLQ� LVH� ���� RUDQÕQGD� GHPH� JHoWL÷LQL�
ELOGLUPLúOHUGLU�
1DQH� oD\ÕQÕQ� VD÷OÕN� �]HULQH� HWNLOHUL� KDNNÕQGD� \DSÕODQ�
oDOÕúPDODU� QDQH� oD\ÕQÕQ� DQWLRNVLGDQ�� DQWLPLNUREL\DO��
DQWLNRQMHVWLI�� DQWLVSD]PRGLN�� DQWLLQIODPDWXYDU�� DQWLPXWDMH-
QLN�� DQWLVHSWLN� YH� DQWLIXQJDO� |]HOOLNOHULQLQ� ROGX÷XQX� J|V��
WHUPHNWHGLU����������.DSS�YH�DUN�������$YUXSD�PDUNHWOHULQGH�
EXOXQDQ�WLFDUL�SDNHW�oD\ODUÕQGD�\DSWÕNODUÕ�DQDOL]OHU�VRQXFXQGD�
QDQH�oD\ODUÕQÕQ�IHQROLN�PDGGH�LoHUL÷LQLQ�YH�XoXFX�\D÷�ELOH��
úLPLQLQ�ROGXNoD�\�NVHN�ROGX÷XQX�YH�D\UÕFD�LoHUGL÷L�OXWHROLQ�
YH�DSLJHQLQ�JLEL�ELOHúHQOHULQ�GH�HWNLVL\OH�DNXW�VROXQXP�\ROX�
HQIHNVL\RQODUÕ��]HULQGH�SRWDQVL\HO�RODUDN�ID\GDOÕ�HWNLOHULQLQ�
ROGX÷XQX�ELOGLUPLúOHUGLU��%HJDV�YH�DUN�������QDQH�oD\Õ�W�NHWL-
PLQLQ�ED÷ÕúÕNOÕN�YH�VLQGLULP�ER]XNOXNODUÕQGD�HWPHQ�HQ]LPOHU�
�]HULQGHNL�HWNLVLQL�DUDúWÕUGÕNODUÕ�ELU�oDOÕúPDGD��QDQH�oD\ÕQÕQ�
G�]HQOL�RODUDN�W�NHWLOPHVL�VRQXFXQGD�NOLQLN�RODUDN�X\JXODQDQ�
LODoODUÕQ� IDUPDNRNLQHWLNOHULQL� GH÷LúWLUHELOGL÷LQL� YH� NDQVHU�
JHOLúLPLQL� |QOHPHN� LoLQ� HWNLOL� HQ]LPOHU� �]HULQGH� ID\GDOÕ�
HWNLOHUL�ROGX÷XQX�ELOGLUPLúOHUGLU��<DSÕODQ�ELU�GL÷HU�oDOÕúPDGD�
����� LVH� QDQH� oD\Õ� W�NHWLPLQLQ� WHVWHVWHURQ�� IROLN�O� X\DUÕFÕ�
KRUPRQ�YH�OXWHLQL]DQ�KRUPRQX��]HULQGHNL�HWNLOHUL�DUDúWÕUÕOPÕú�
ROXS��QDQH�oD\Õ�W�NHWLPLQLQ�EX�KRUPRQODU��]HULQH�HWNL�HGHUHN�
VLQGLULPH�\DUGÕPFÕ� ROGX÷X� DQFDN� \�NVHN� GR]ODUGD� NXOODQÕO-
PDVÕQÕQ� WRNVLN�HWNL�\DSDELOHFH÷LQLQ�XQXWXOPDPDVÕ�JHUHNWL÷L�
YXUJXODQPÕúWÕU��

/ʈ:ʈ̪
%LWNLOHU�� LON�oD÷ODUGDQ�J�Q�P�]H�JHOLQFH\H�NDGDU�LQVDQODUÕQ�
WHPHO�EHVLQ�ND\QDNODUÕ�ROPDODUÕ�\DQÕQGD�LON�LODoODUÕQÕQ�GD�DQD�
ND\QD÷ÕQÕ� ROXúWXUPXúWXU�� %X� ELWNLOHULQ� KDQJLOHULQLQ� ]HKLUOL�
KDQJLOHULQLQ� úLID� YHULFL� �WÕEEL�� ROGX÷XQX� GHQH\HUHN� WHFU�EH�
HGHQ�LQVDQR÷OX��HGLQLOHQ�WHFU�EHOHUL�QHVLOGHQ�QHVLOH�DNWDUDUDN�
J�Q�P�]H�NDGDU�XODúPDVÕQÕ�VD÷ODPÕúWÕU��*�Q�P�]GH�ELWNLVHO�
LODo� NXOODQÕPÕ� ROGXNoD� \D\JÕQODúPÕú� YH� EX� X\JXODPD�
JHOHQHNVHO�WDPDPOD\ÕFÕ� WÕS� DGÕ� DOWÕQGD� ILWRWHUDSL� RODUDN�
DGODQGÕUÕOPDNWDGÕU��<DSÕODQ� DUDúWÕUPDODUD� ���� J|UH� G�Q\DGD�
\DNODúÕN� ������������������ DUDVÕQGD� ELWNL� W�U�� EXOXQPDNWD�
ROXS�� EX� ELWNLOHUGHQ� ������� WDQHVLQLQ� GH� WÕEEL� DPDoOÕ�
NXOODQÕOGÕ÷Õ� ELOGLUPHNWHGLU�� hONHPL]�$YUXSD�6LELU\D��$NGH��
QL]� YH� øUDQ�7XUDQ� E|OJHVL� ROPDN� �]HUH� �� WHPHO� ELWNL�
FR÷UDI\DVÕQÕQ� NHVLúLP� E|OJHVLQGH� \HU� DOPDVÕ� YH� HOYHULúOL�
LNOLP� NRúXOODUÕQGDQ� GROD\Õ� |QHPOL� ELWNL� oHúLWOLOL÷LQH� VDKLS�
ROXS��EX�ELWNLOHULQ�ELUoR÷X�GD�HQGHPLNWLU������7ÕEEL�ELWNLOHULQ�
JÕGD�� LODo�� NR]PHWLN� YH� EDKDUDW� JLEL� ELUoRN� NXOODQÕP� DODQÕ�
LoHULVLQGH�HQ�|QHPOL�NXOODQÕPÕ�³ELWNL�oD\Õ´�úHNOLQGH�ROPDN-
WDGÕU�� (Camellia sinensis)� ELWNLVLQGHQ� HOGH� HGLOHQ� oD\ODU�
�VL\DK��\HúLO��RRORQJ�YH�EH\D]�oD\��G�Q\DGD�HQ�SRS�OHU�YH�HQ�
W�NHWLOHQ� LoHFHN� NRQXPXQGDGÕU� ������� $QFDN�� (Camellia 
sinensis)� ELWNLVL� GÕúÕQGD� GD� G�Q\DGD� YH� �ONHPL]GH� \|UH� YH�
JHOHQHNOHUH�ED÷OÕ�RODUDN�ELUoRN�ELWNLQLQ�IDUNOÕ�NÕVÕPODUÕQGDQ�
ELWNL� oD\Õ� KD]ÕUODQPDNWD� YH� W�NHWLOPHNWHGLU�� %X� ELWNLOHULQ�
ELUoR÷XQXQ�DGÕ�\|UH�KDONÕ� WDUDIÕQGDQ�YHULOPLú�YH�KDWWD�D\QÕ�
W�U�ELWNLOHU� IDUNOÕ�\|UHOHUGH�GH÷LúLN� LVLPOHUOH�DGODQGÕUÕOPDN-
WDGÕU�� hONHPL]GH� DGDoD\Õ�� GD÷� oD\Õ�� ÕKODPXU�� NHNLN�� QDQH��
OLPRQ��SDSDW\D��NXúEXUQX��]HQFHILO��PH\DQ�N|N��YH�GHIQH�JLEL�
VÕN�NXOODQÕODQ�ELWNLOHULQ�GÕúÕQGD��E|÷�UWOHQ��ELEHUL\H��UH]HQH��
PHUVLQ��PHOLVD��NDUDQILO��DW�NX\UX÷X��ÕVÕUJDQ��VLQDPHNL��DOWÕQ�
RWX��oDNúÕU��FLYDQSHUoHPL��J�OKDWPL�YH�IXQGD�JLEL�ELWNLOHU�GH�
oD\� RODUDN� NXOODQÕOPDNWDGÕU�� -DSRQ\D
GD� \D\JÕQ� RODUDN� DUDS�
\DVHPLQL��EDOVDP�DUPXGX��DUSD�RWX��-DSRQ�KXUPDVÕ��J|]\DúÕ�
RWX�YH�JRML�EHUU\��NXUW��]�P���oD\Õ�JLEL�ELU�GL]L�ELWNL�oD\ODUÕ�
W�NHWLOPHNWHGLU��%HQJDO�D\YDVÕ�(Aegle marmelos)�LVH�|]HOOLNOH�
+LQGLVWDQ��6UL�/DQND��3DNLVWDQ��%DQJODGHú��%XUPD��7D\ODQG�
YH�GL÷HU�*�QH\GR÷X�$V\D��ONHOHULQGH�\HWLúWLULOHUHN�W�NHWLOHQ�
ELU�GL÷HU�|QHPOL�ELWNL�oD\ÕGÕU��5RRLEXV�oD\Õ�YH�%RURWXWX�oD\Õ�
LVH�SRS�OHU�*�QH\�$IULND�ELWNL�oD\ODUÕ�ROXS�|]HOOLNOH�*�QH\�
$IULND
GD� JHOHQHNVHO� WÕSWD� \D\JÕQ� RODUDN� NXOODQÕOPDNWDGÕU��
<HúLO� DOWÕQ� RODUDN� DGODQGÕUÕODQ�<HUED� PDWH� oD\Õ� LVH� *�QH\�
$PHULND
GD�\HUOL�KDON�WDUDIÕQGDQ�\D\JÕQ�RODUDN�W�NHWLOPHNWH�
YH�\XNDUÕGD�EHOLUWLOHQ�GL÷HU�ELWNLVHO�oD\ODUGDQ�IDUNOÕ�RODUDN�EX�
oD\�VL\DK�oD\�JLEL�NDIHLQ�GH�LoHUPHNWHGLU������
%LWNLOHULQ�\DSÕVÕQGD�WHPHO�\DSÕ�YH�EHVLQ�GHSR�PDGGHOHUL�RODQ�
SULPHU� PHWDEROLWOHULQ� �NDUERQKLGUDW�� \D÷�� SURWHLQ�� VHO�OR]��
SHNWLQ�YE��JLEL�\�NVHN�PROHN�OO��PDGGHOHU��GÕúÕQGD�PLNWDU-
ODUÕ� ED]HQ� |Oo�OHPH\HFHN� NDGDU� D]� RODQ� DONDORLWOHU�� XoXFX�
\D÷ODU�� JOLNR]LWOHU�� IODYDQRLGOHU�� WDQHQOHU�� IHQROOHU�� UHQN�
PDGGHOHUL�YH�UHoLQHOHU�JLEL�N�o�N�PROHN�OO��VHNRQGHU�PHWD��
EROLWOHU� EXOXQPDNWDGÕU�� 6HNRQGHU� PHWDEROLWOHU� EDNÕPÕQGDQ�
]HQJLQ�RODQ�ELWNLOHU� WÕEEL�YH�DURPDWLN�ELWNLOHU�JUXEXQGD�\HU�
DOPDNWDGÕU��%X�PHWDEROLWOHU�ELWNLOHULQ�WHPHO�HWNHQ�PDGGHOHUL-
QL� ROXúWXUPDNWD� YH� KDVWDOÕNODUÕ� WHGDYL� HGLFL� HWNLOHUL� EX�
PDGGHOHUGHQ� ND\QDNODQPDNWDGÕU�� +HU� ELWNL� oD\ÕQÕQ� VD÷OÕN�
�]HULQH�HWNLVL�LoHUL÷LQGHNL�HWNHQ�PDGGHVLQH�YH�EX�PDGGHQLQ�
PLNWDUÕQD�J|UH�GH÷LúLNOLN�J|VWHUPHNOH�JHQHO�RODUDN�$��%��&��(�

YLWDPLQOHUL��SROLIHQROOHU� �IODYRQRLGOHU�� IODYDQROOHU�� IODYRQRO-
OHU��L]RIODYRQHOOHU��NXHUVHWLQ��NDWHIOLQ��HSLNDWHIOLQ�YE����NRHQ-
]LP�4����oLQNR�� VHOHQ\XP�YH�GL÷HU� ILWRNLP\DVDOODU�JLEL�ELU�
WDNÕP�GR÷DO�DQWLRNVLGDQ�ELOHúLNOHUL�E�Q\HVLQGH�EXOXQGXUPDN-
WDGÕU������$\UÕFD��ELWNL�oD\ODUÕQGD�VD÷OÕN��]HULQH�HWNL�HGHQ�YH�
ED]ÕODUÕQÕQ�DURPDWHUDSDWLN�|]HOOL÷L�GH�RODQ�DURPD�ELOHúHQOHUL�
GH� PHYFXWWXU�� ùHNLO� �¶GH� ELWNL� oD\ODUÕQGD� EXOXQDQ� EDúOÕFD�
HWNHQ�PDGGHOHU���ùHNLO��¶GH�LVH�ELWNL�oD\ODUÕQGD�EXOXQDQ�ED]Õ�
WHPHO�XoXFX�HWNHQ�ELOHúHQOHU�J|VWHULOPLúWLU��

ùHNLO����%LWNL�oD\ODUÕQGD�EXOXQDQ�EDúOÕFD�HWNHQ�PDGGHOHU

ùHNLO����%LWNL�oD\ODUÕQGD�EXOXQDQ�ED]Õ�WHPHO�XoXFX�HWNHQ�ELOHúHQOHU�

%DOFÕ�7RUXQ�)��YH�DUN�$NG�'Lú�+HN�'�����������
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1PTIU]Z�tIaÜ
,KODPXU��Tiliaceae�IDPLO\DVÕQGDQ�\HU�DODQ�Tilia FLQVL�ELU�D÷Do�
W�U�G�U�� %LUoRN� IDUNOÕ� W�U�� ROPDNOD� ELUOLNWH� KHPHQ� KHPHQ�
KHSVLQLQ� WHUDS|WLN� YH� NR]PHWLN� |]HOOLNOHUL� ROXS� |]HOOLNOH�
N�o�N� \DSUDNOÕ� Tilia cordata� W�U�� LOH� E�\�N� \DSUDNOÕ Tilia 
platphyllos� W�U�� WHGDYL� DPDoOÕ� NXOODQÕOÕUNHQ�� Tilia vulgaris 
W�U��LVH�GDKD�oRN�ELWNL�oD\Õ�RODUDN�W�NHWLOPHNWHGLU����������
,KODPXU�oD\Õ�GD�ELWNLQLQ�NXUXWXOPXú�oLoHNOHUL�ROXS�G�Q\DQÕQ�
KHU� \HULQGH� VR÷XN� DOJÕQOÕ÷ÕQGD� YH� JDVWURLQWHVWLQDO� UDKDW��
VÕ]OÕNODUGD� HQ� HWNLOL� GR÷DO� LODoODUGDQ� ELUL� RODUDN� LQVDQR÷OX�
WDUDIÕQGDQ�\�]\ÕOODUGÕU�NXOODQÕOPDNWDGÕU��,KODPXU�oD\Õ�\D\JÕQ�
RODUDN�NXUXWXOPXú�ELWNLQLQ�WDPDPÕQÕQ��oLoHN��VDS�YH�\DSUDN-
ODU�� ND\QDPÕú� VXGD� ���� GN� GHPOHQPHVL� YH� VRQUDVÕQGD�
V�]�OPHVL� úHNOL\OH� W�NHWLOPHNWHGLU� ������ g]HOOLNOH� ELWNLQLQ�
GR÷UXGDQ� GHPOHQPHVL� úHNOL\OH� W�NHWLOHQ� ÕKODPXU� oD\ÕQÕQ�
VD÷OÕN��]HULQH�\DUDUODUÕQÕQ�EHOLUOHQPHVL�LOH�VRQ�\ÕOODUGD�IDUNOÕ�
IRUPODUGD�GD�W�NHWLOGL÷L�J|U�OPHNWHGLU���

,KODPXU� oD\ÕQÕQ� VD÷OÕN� �]HULQH� HWNLOHULQLQ� IODYDQRLGOHULQ� GH�
\HU� DOGÕ÷Õ� SROLIHQROLN� ELOHúLNOHUGHQ� ND\QDNODQGÕ÷Õ� ELOGLULO��
PHNWHGLU�������,KODPXU�oD\Õ��EDúWD�NXHUVHWLQ�JOLNR]LWOHU��UXWLQ��
NXDUVLWULQ� YH� L]RNDUVLWULQ��� NDHPSIHURO� JOLNR]LG� �WLOLURVLG���
SURVL\DQLGLQOHU�YH�IHQROLN�DVLWOHU��NDIHLN�DVLW��S�NXPDULN�DVLW�
YH� NORURMHQLN� DVLW�� ROPDN� �]HUH� oHúLWOL� IHQROLN� ELOHúLN�
VÕQÕIODUÕQÕ�LoHUHQ�NDUPDúÕN�ELU�NLP\DVDO�ELOHúLPH�VDKLSWLU������
����� 7�P� EX� NDUPDúÕN� NLP\DVDO� \DSÕVÕ� �]HULQH� \DSÕODQ�
oDOÕúPDODU� �������� ÕKODPXU� oD\ÕQÕQ� \DWÕúWÕUÕFÕ�� LGUDU�
V|NW�U�F���WHUOHWLFL�HWNLOHULQLQ�\DQÕ�VÕUD�JULS��|NV�U�N��ER÷D]�
WDKULúL�� PLJUHQ�� oDUSÕQWÕ�� NDUDFL÷HU�� PLGH� YH� VDIUD� NHVHVL�
UDKDWVÕ]OÕNODUÕQGD�SR]LWLI�HWNLVLQLQ�ROGX÷XQX�J|VWHUPHNWHGLU��
*�URO�YH�DUN�������WDUDIÕQGDQ�7�UNL\H¶GH�\DúD\DQ�����DQQH�LOH�
\DSÕODQ�ELU�oDOÕúPDGD�oRFXNODUÕQÕQ�VD÷OÕN�VRUXQODUÕ�HVQDVÕQGD�
NXOODQGÕNODUÕ� ELWNLVHO� o|]�POHU� DUDúWÕUÕOPÕúWÕU�� $UDúWÕUPD�
VRQXFXQGD� DQNHWH�NDWÕODQ� DQQHOHULQ� oRFXNODUÕQ��VW� VROXQXP�
\ROX�HQIHNVL\RQX��JDVWURLQWHVWLQDO�VLVWHP�ER]XNOXNODUÕ�VHPS-
WRPODUÕQÕ� WHGDYL� HWPHN� LoLQ� VDGHFH�������¶�Q�Q� HF]DQHGHQ�
LODo�DOGÕ÷ÕQÕ�������
LQLQ�ER÷D]�D÷UÕVÕQGD�������
LQLQ�EXODQWÕ�
YH� NXVPDGD�� �����
VLQLQ� JD]� D÷UÕVÕ� YH� KD]ÕPVÕ]OÕNWD��
�����
VLQLQ�NDEÕ]OÕNWD�������
LQLQ�|NV�U�NWH�YH������
�Q�Q�
X\NX� SUREOHPOHULQGH� ELWNLVHO� GHVWHN� �U�QOHULQL� NXOODQGÕ÷Õ�
EHOLUOHQPLúWLU��$QNHWH�NDWÕODQ�DQQHOHULQ�oRFXNOXN�oD÷Õ�VD÷OÕN�
VRUXQODUÕ� LOH�EDúD�oÕNPDN�LoLQ�EDúWD�QDQH�OLPRQ��ÕKODPXU�YH�
UH]HQH� NXOODQGÕ÷Õ� D\UÕFD� DGDoD\Õ�� SDSDW\D�� ND\ÕVÕ� \DSUD÷Õ��
PHOLVD�� NLP\RQ� VX\X�� ELEHUL\H� YH� NXúEXUQX� oD\ODUÕQÕ� GD�
NXOODQGÕNODUÕ�LIDGH�HGLOPLúWLU�

<DSÕODQ�ELU�GL÷HU�DUDúWÕUPDGD������ÕKODPXU�oD\ÕQD�EDO�LODYHVL-
QLQ� DQWLRNVLGDQ� YH�+LGURNVLPHWLO� )XUIXUDO� �+0)�� ROXúXPX�
�]HULQH� HWNLOHUL� DUDúWÕUÕOPÕúWÕU�� dDOÕúPD� VRQXFXQGD� ÕKODPXU�
oD\ÕQD�EDO�LODYHVLQLQ�����GN�VRQUD�\DSÕOPDVÕ�|QHULOPLú�ROXS�EX�
V�UHGHQ�VRQUD�HNOHQHQ�EDOÕQ�DQWLRNVLGDQ�DNWLYLWH\L�DUWWÕUGÕ÷Õ�
YH�+0)�ROXúXPXQX� D]DOWWÕ÷Õ� EHOLUOHQPLúWLU��$\UÕFD�� \DSÕODQ�
EDúND�ELU�DUDúWÕUPDGD������GHPOHPH�LúOHPLQLQ������&¶GH�HQ�
ID]OD�������GN�V�UH�LOH�JHUoHNOHúWLULOPHVLQL�GDKD�X]XQ�V�UH�YH�
VÕFDNOÕNWD�ER]XOPD�WHSNLOHULQLQ�EDúOD\DFD÷Õ�ELOGLULOPLúWLU��

:MbMVM
Apiaceae YH\D�Umbellifereae� IDPLO\DVÕQGDQ�RODQ� UH]HQHQLQ�
(Foeniculum vulgare Miller)�DFÕ�UH]HQH (Foeniculum vulgare 
varietas vulgare)�YH�WDWOÕ�UH]HQH (Foeniculum vulgare varie-
tas dulce) RODUDN� EDúOÕFD� �� IDUNOÕ� N�OW�U� YDU\HWHVL� YDUGÕU�
���������+DON�DUDVÕQGD�WHGDYL�DPDFÕ\OD�|]HOOLNOH�PLGH�UDKDWVÕ-
]OÕNODUÕQGD�� JD]� V|NW�U�F��� V�W� oR÷DOWÕFÕ� YH� \DWÕúWÕUÕFÕ�
|]HOOLNOHUL� QHGHQL\OH� VÕNOÕNOD� W�NHWLOPHNWHGLU� ������ 5H]HQH��
ELWNLVHO�oD\�DPDFÕ\OD�W�NHWLOGL÷LQGH�|]HOOLNOH�\DSUDNODUÕ������
RUDQÕQGD� VÕFDN� VX� LoHULVLQGH� GHPOHQHUHN� W�NHWLOPHNWH� LNHQ��
D\UÕFD� XoXFX� \D÷Õ� DQWLPLNUREL\DO�� DQWLRNVLGDQ�� EDOJDP�
V|NW�U�F��HWNLVL� VHEHEL�N|NOHUL� LVH�GH� LGUDU�V|NW�U�F��HWNLVL�
VHEHEL� LOH� W�NHWLOPHNWHGLU�� hONHPL]GH� \R÷XQ� RODUDN� WDUÕPÕ�
\DSÕODQ�WÕEEL�YH�DURPDWLN�ELWNLOHU�DUDVÕQGD�\HU�DODQ�UH]HQHQLQ�
�UHWLPL�|]HOOLNOH�%XUGXU�LOL�YH�oHYUHVLQGH�\DSÕOPDNWDGÕU�������
5H]HQH� ELOHúLPLQGH� ������� RUDQÕQGD� VDELW� \D÷�� �������
RUDQÕQGD�SURWHLQ�YH������RUDQÕQGD�XoXFX�\D÷� LoHUPHNWHGLU�
������%X�ELOHúHQOHULQ�GÕúÕQGD�GD�\DSÕVÕQGD�IHQLOSURSDQRLGOHU��
PRQRWHUSHQLGOHU�� VHVNLWHUSHQOHU�� NXPDULQOHU�� WULWHUSHQRLGOHU��
WDQHQOHU��IODYRQRLGOHU��NDUGL\DN�JOLNR]LWOHU��VDSRQLQOHU�EXOXQ-
PDNWDGÕU��<DSÕODQ�DUDúWÕUPDODUGD���������UH]HQHQLQ�XoXFX�\D÷�
ELOHúLPL� LQFHOHQGL÷LQGH� LVH� JHQHO� RODUDN� HQ� \�NVHN� RUDQGD�
DQHWRO�� OLPRQHQ� YH� IHQNRQ� EXOXQGX÷X�� EXQODUÕQ� GÕúÕQGD� LVH�
HVWUDJRO�� VDIURO�� DOID�SLQHQ�� DOID�SKHOODQGULQH�� NDPIHQ��
EHWD�SLQHQ��EHWD�PLUVHQ�YH�S�VLPHQ�JLEL�ELOHúLNOHU�LoHUGL÷L�GH�
EHOLUOHQPLúWLU��$URPDWLN�ELU�\DSÕ\D�VDKLS�RODQ�UH]HQLQ�XoXFX�
\D÷Õ�JHQHO�RODUDN�NR]PHWLN�YH�IDUPDV|WLN��U�QOHUGH�NXOODQÕO-
PDNWDGÕU��
5H]HQH� oD\Õ� IHQROLN� ELOHúHQOHU� EDNÕPÕQGDQ� ROGXNoD�
]HQJLQGLU��5H]HQH�oD\ÕQGD���NDIHRLONLQLN�DVLW����NDIHRLONLQLN�
DVLW�� URVPDULQLN� DVLW�� HULRGLNWLRO���� RUXWLQRVLG�� NXHUVH-
WLQ���R�JDODNWRVLG�� NDHPSIHURO���RUXWLQRVLG� YH� NDHPS-
IHURO���R�JOXNR]LW�JLEL�\�NVHN�DQWLRNVLGDQ�DNWLYLWHOHUH�VDKLS�
ELOHúHQOHU� LOH� KLGURNVLOVLQQDPLN� DVLW� W�UHYOHUL�� IODYRQRLG�
JOLNR]LWOHU�YH�IODYRQRLG�DJOLNRQODUÕQ�EXOXQGX÷X�ELOGLULOPLúWLU�
���������'L÷HU�WDUDIWDQ�UH]HQHQLQ�L\L�ELU�SRWDV\XP��NDOVL\XP��
PDJQH]\XP��GHPLU��IRVIRU�YH�oLQNR�ND\QD÷Õ�ROGX÷X�EHOLUWLOP-
LúWLU���������
<DSÕODQ�DUDúWÕUPDODUGD�UH]HQHQLQ�SL\DVD\D�VXQXOPXú�ELWNLVHO�
LODo� úHNLOOHUL� LQFHOHQGL÷LQGH�� EX� LODoODUÕQ� |]HOOLNOH� JDVWURLQ-
WHVWLQDO� VLVWHPGHNL� GLVSHSVL�� úLúNLQOLN�� JD]� YH� VSD]P� JLEL�
\DNÕQPDODU� LOH� �VW� VROXQXP� \ROODUÕQÕQ� DNÕQWÕODUÕQGD� �QH]OH�
JLEL�� NXOODQÕOGÕ÷Õ� LIDGH� HGLOPLúWLU�� $\UÕFD�� UH]HQH� XoXFX�
\D÷ÕQÕQ�VSD]PROLWLN�HWNLVL�QHGHQL\OH�SHGLDWULN�NROLNOHUGH�YH�
ED]Õ� VROXQXP� VLVWHPL� KDVWDOÕNODUÕQGD� NXOODQÕOGÕ÷Õ�� UH]HQH�
WRKXPXQXQ�LVH�NDGÕQODUGD�PHQVWUXDV\RQX�GHVWHNOH\LFL��NDGÕQ�
NOLPDNWHU\XPXQGD� VHPSWRPODUÕ� JLGHULFL� HWNLOHUL� LOH�
NXOODQÕOGÕ÷Õ�GD�LIDGH�HGLOPHNWHGLU������

Papatya
3DSDW\D��\RO�YH�WDUOD�NHQDUODUÕQÕQ��ERú�\HUOHúLP�E|OJHOHULQLQ��
LúOHQPHPLú� EDKoHOHULQ� ERú� NDODQ� DODQODUÕQGD� GR÷DO� RODUDN�
\D\ÕOÕú� J|VWHUHQ� WHN� \ÕOOÕN�� QDULQ� J|YGHOL�� RWVX� ELU� ELWNLGLU��
3DSDW\D�oD\Õ�Asteraceae IDPLO\DVÕQD�DLW�RODQ�|]HOOLNOH Matri-
caria chomomilla (Compositae)�W�U�Q�Q�NXUXWXOPXú�oLoHNOH��
ULQLQ�VX�LoHULVLQGH�GHPOHQPHVL\OH�HOGH�HGLOPHNWHGLU��3DSDW\D�
oD\Õ�EDúWD�\DWÕúWÕUÕFÕ��VDNLQOHúWLULFL�|]HOOL÷LQLQ�\DQÕ�VÕUD�LúWDK�
DoÕFÕ� YH� JD]� JLGHULFL� HWNLOHUL\OH� X\NXVX]OXN� VRUXQODUÕQGD��

URPDWL]PDO�D÷UÕ��JD]�JLGHULFL��D÷Õ]��\XWDN�YH�ER÷D]�LOWLKDSODQ-
PDODUÕQGD��PLGH�\DQPDODUÕQGD���VW�VROXQXP�\ROX�HQIHNVL\RQ-
ODUÕQGD�VÕNOÕNOD� W�NHWLOPHNWHGLU��3DSDW\D�XoXFX�\D÷Õ�GD�\LQH�
KHP� \DWÕúWÕUÕFÕ� |]HOOL÷L� KHP� GH� VLQGLULP� VLVWHPL� �]HULQGHNL�
HWNLVL\OH�GR÷UXGDQ�NXOODQÕOPDNOD�ELUOLNWH�SDUI�PHUL��NR]PH-
WLN� NUHPOHU�� VDo� YH� FLOW� SUHSDUDWODUÕQGD� YH� DURPDWHUDSLGH�
\R÷XQ�RODUDN�NXOODQÕOPDNWDGÕU�
3DSDW\D�oLoH÷LQGH��VHNRQGHU�PHWDEROLW�RODUDN����WHUSHQRLG�YH�
���IODYRQRLG�GDKLO�ROPDN��]HUH�SHNoRN�oHúLW�NLP\DVDO�ELOHúHQ�
WDQÕPODQPÕúWÕU� ������ 3DSDW\D� ELWNLVLQLQ� \DSÕVÕQGD� DSLJHQLQ��
NXHUVHWLQ�� SDWXOHWLQ�� OXWHROLQ� JLEL� IODYDQRLGOHU� YH� ELVDERORO��
D]XOHQ��úDPD]XOHQ�JLEL�WHUSHQRLGOHUGHQ�ROXúDQ�HVDQVL\HO�\D÷�
LoHUL÷L� QHGHQL\OH� NXYYHWOL� DQWLPLNUREL\DO� HWNLQOL÷H� VDKLSWLU�
������<LQH�SDSDW\D�oD\ÕQÕQ�ELUoRN�N�OW�UGH�J|]�NDSDNODUÕQÕQ�
LOWLKDEÕQGD� YH� NROLN� EHEHNOHUGH� JD]� JLGHULFL� RODUDN�
NXOODQÕOGÕ÷Õ� ELOLQPHNWHGLU�� 3DSDW\D� oD\ÕQÕQ� NDQ� úHNHULQL� YH�
DPLOD]� DNWLYLWHVLQL� |QHPOL� |Oo�GH� G�ú�UG�÷�� YH� GL\DEHWLN�
VÕoDQODUGD� VHUXP� LQV�OLQ� GLUHQFLQL� DUWWÕUGÕ÷Õ� EHOLUOHQPLúWLU�
������*HQHO�DQNVL\HWH�ER]XNOX÷X�RODQ�������\Dú�JUXEXQGDNL�
HUNHNOHUGH� \DSÕODQ� oDOÕúPDODUGD� SDSDW\D� oD\Õ� NXOODQÕPÕQ�
KLSHUDNWLYLWH�� GLNNDWVL]OLN� YH� ROJXQODúPDPD� IDNW|UOHULQL�
L\LOHúWLUGL÷L� EHOLUWLOPLúWLU� ������<DSÕODQ� oDOÕúPDODUGD� ��������
|]HOOLNOH� DVWÕP� YH\D� DOHUMLN� UHDNVL\RQ� J|VWHUHQ� ELUH\OHULQ�
SDSDW\D� oD\� W�NHWLPLQGH� GLNNDWOL� ROPDVÕ� JHUHNWL÷L� GH� ELOGL��
ULOPLúWLU�

)LI�tIaÜ
$GDoD\Õ� (Salvia species)� |]HOOLNOH� $NGHQL]� �ONHOHUL� EDúWD�
ROPDN��]HUH�ELUoRN��ONHGH�\HWLúHQ��G�Q\D�oDSÕQGD�\DNODúÕN�
����W�U�LOH Lamiaceae IDPLO\DVÕQÕQ�HQ�JHQLú�FLQVLGLU��7�UNL-
\H¶GH� ��� W�U� EXOXQPDNWD� YH� EXQODUÕQ� ��¶L� HQGHPLN� |]HOOLN�
WDúÕPDNWDGÕU� ������hONHPL]GH�ELWNLVHO� oD\�RODUDN� HQ�\D\JÕQ�
NXOODQÕODQ�YH�(JH�DGDoD\Õ��<XQDQ�DGDoD\Õ��$QDGROX�DGDoD\Õ�
YH�GD÷�HOPDVÕ�JLEL�LVLPOHUOH�GH�DQÕODQ�DGDoD\Õ�(Salvia frutico-
sa) �P¶\H�NDGDU�ER\ODQDELOHQ��oDOÕ� IRUPXQGD��oRN�\ÕOOÕN�YH�
oRN� GDOODQDQ� ELU� ELWNLGLU�� *HOHQHNVHO� RODUDN� EX� ELWNLQLQ�
\DSUDNODUÕ�oD\�RODUDN�NXOODQÕOÕU�YH�ND\QDPÕú�VX�LoLQGH�����GN�
EHNOHWLOGLNWHQ� VRQUD� W�NHWLOLU� ������ $NGHQL]� �ONHOHULQGH�
EDKDUDW� RODUDN� JÕGD� HQG�VWULVLQGH� NXOODQÕODQ� DGDoD\Õ� D\UÕFD�
oHúLWOL�KDVWDOÕNODUGD�WHGDYL\H�GHVWHN�DPDFÕ\OD�JHOHQHNVHO�WÕSWD�
NXOODQÕOPDNWDGÕU�� *�QH\� %UH]LO\D¶GD� oD\� LoHFH÷L� RODUDN�
PDUNHWOHUGH� VDWÕOPDNWD� RODQ� DGDoD\Õ�� hUG�Q¶GH� LVH� GL\DEHW�
KDVWDODUÕQGD� VÕNOÕNOD� NXOODQÕODQ� ELU� ELWNL� oD\ÕGÕU�� dHúLWOL�
$YUXSD� �ONHOHULQGH� KDIÕ]D\D� RODQ� HWNLOHUL� VHEHEL� LOH��
øVYLoUH¶GH�PHQRSR]�G|QHPLQGHNL�NDGÕQODUÕQ�VHPSWRPODUÕQÕQ�
D]DOWÕOPDVÕ�DPDFÕ\OD��$YXVWXU\D¶GD�LVH�D÷Õ]�YH�ER÷D]�LOWLKDS-
ODUÕQGD� NXOODQÕOPDN� �]HUH� ELWNL� NDUÕúÕPODUÕQGDQ� ROXúDQ�
oD\ODUÕQ� LoHULVLQH� NDWÕOGÕ÷Õ� ELOGLULOPHNWHGLU� ������ <DSÕODQ�
ELOLPVHO� DUDúWÕUPDODU� LQFHOHQGL÷LQGH� DGDoD\ÕQÕQ� |]HOOLNOH�
QH]OH�YH�JULSWHQ�LOHUL�JHOHQ�ER÷D]�UDKDWVÕ]OÕNODUÕQGD��E|EUHN�
KDVWDOÕNODUÕQGD�oD\�RODUDN�LoLOGL÷LQL��\D÷ÕQÕQ�GÕúWDQ�DQWLVHSWLN��
IXQJXVLW�� DQWLLQIODPDWXYDU� HWNL\H� VDKLS� ROGX÷XQX�� ER÷D]� YH�
VROXQXP� \ROX� LOWLKDSODUÕQGD� JDUJDUD� RODUDN� NXOODQÕOGÕ÷ÕQÕ��
GDKLOHQ� WHU� NHVLFL� YH� W�NU�N� VDOJÕVÕQÕ� D]DOWÕFÕ� HWNL\H� VDKLS�
ROGX÷X�ELOGLULOPHNWHGLU�������
2OGXNoD� ID]OD� PLNWDUGD� oHúLGL� EXOXQDQ� DGD� oD\Õ�� \HWLúWL÷L�
E|OJH�� LNOLP� úDUWODUÕ� YH� W�U�QH� ED÷OÕ� RODUDN� \DSUDNODUÕQGD�
\DNODúÕN� ����� RUDQÕQGD� XoXFX� \D÷Õ� EDUÕQGÕUPDNWDGÕU��

$GDoD\Õ� \D÷Õ� LoHULVLQGH� Į�� ȕ�W�\HQ�� NDIXU�� ERUQHRO�� ERULO�
DVHWDW�EXOXQPDNWDGÕU��%D]Õ�XoXFX�\D÷ODUÕQ�LoHULVLQGH�WK\PRO�
YH� FDUYDFURO� GD� WDúÕGÕ÷Õ� ELOGLULOPHNWHGLU�� 8oXFX� \D÷ÕQGD�
WKXMDQ�RUDQÕ���������FLQHRO�RUDQÕ������ERUQHRO�RUDQÕ�����
RODUDN�EHOLUWLOPHNWHGLU������

,Iɦ�tIaÜ
Lamiacea IDPLO\DVÕQÕQ Sideritis� W�UOHULQH� DLW� ELWNLOHU� �ONH��
PL]GH�GD÷�oD\Õ�(Sideritis stricta) RODUDN�ELOLQPHNWH�ROXS��EX�
W�UH�DLW����¶GHQ�ID]OD�FLQVLQ�ROGX÷X�ELOLQPHNWHGLU��%X�W�UOHU��
WHUSHQOHU��VWHUROOHU��NXPDULQOHU��IODYRQRLGOHU�YH�OLJQDQODU�JLEL�
EL\RDNWLI� |]HOOLNOHUH� VDKLS� LNLQFLO� PHWDEROLWOHU� DoÕVÕQGDQ�
]HQJLQGLU�������
'D÷�oD\ÕQGD�EXOXQDQ�IHQROLN�PDGGHOHULQ�VD÷OÕN��]HULQH�RODQ�
HWNLOHUL� LQFHOHQGL÷LQGH�� ODYDQGXOLIROLRVLGH¶LQ� LOWLKDSODQPD\Õ�
|QOH\LFL�� SHURNVLOLSLW� ROXúXPXQX� |QOH\LFL� YH� DQWLRNVLGDQ�
HWNLVLQLQ� ROGX÷X�� YHUEDVFRVLGH¶LQ� NÕUPÕ]Õ� NDQ� K�FUHOHULQL�
VHUEHVW�UDGLNDO�KDVDUÕQGDQ�NRUXPD��WLUR]LQD]�YH�YH\D�PHODQLQ�
�UHWLPLQL� LQKLEH� HWWL÷L�� � DSLJHQLQ� YH� OXWHROLQ¶LQ� DQNVL\HWH\L�
|QOH\LFL�� VLQLU� VLVWHPLQL� UDKDWODWÕFÕ� YH� XQXWNDQOÕ÷Õ� |QOH\LFL�
HWNLVLQLQ� ROGX÷X�� K\SRODHWLQ¶LQ� JDVWULW� ROXúXPXQX� YH� �OVHUL�
HQJHOOHGL÷L�� FDIIHR\OTXLQLF� DVLGLQ� NDQ� EDVÕQFÕQÕ� D]DOWÕFÕ�
|]HOOL÷H�VDKLS�ROGX÷X�YH�IHUXOR\OTXLQLF�DVLWLQ�LVH�KLSHUWDQVL��
\RQX�|QOH\LFL�HWNLVLQLQ�ROGX÷X�ELOGLULOPLúWLU�������
%�W�Q�EX�QHGHQOHUOH�\�]\ÕOODUGDQ�EHUL�JHOHQ�N�OW�U�DNWDUÕPÕ�
LOH� �ONHPL]� LQVDQÕ� WDUDIÕQGDQ� |]HOOLNOH� NÕú� D\ODUÕQGD� oRNoD�
W�NHWLOHQ�GD÷�oD\Õ��]HULQGH�DUDúWÕUPDODU�GD�DUWPDNWDGÕU������
<XNDUÕGD� EDKVHGLOHQ� ELWNL� oD\ODUÕQGDQ� QDQH� YH� DGDoD\ÕQÕQ�
\DSUDNODUÕ�� GD÷� oD\ÕQÕQ� VDS� YH� \DSUDNODUÕ�� ÕKODPXU� YH�
SDSDW\DQÕQ�oLoHNOHUL��UH]HQHQLQ�WRKXP�YH�oLoHNOHUL�ELWNL�oD\Õ�
KD]ÕUODPDGD� NXOODQÕOPDNWDGÕU�� �<LQH� GL÷HU� SHN� oRN� ELWNLQLQ�
oD\� DPDoOÕ� N|NOHUL� �PH\DQ� ELWNLVL��� PH\YHVL� �HOPD�� D\YD���
VDSODUÕ��NLUD]���NDEXNODUÕ��SRUWDNDO��OLPRQ��JLEL�IDUNOÕ�NÕVÕP-
ODUÕ�NXOODQÕOPDNWDGÕU���

$\UÕFD��QDQH�OLPRQ�oD\ÕQGD�ROGX÷X�JLEL���\D�GD�GDKD� ID]OD�
ELWNL� NDUÕúÕPÕ� GD� ELWNL� oD\Õ� RODUDN� KD]ÕUODQDELOPHNWHGLU��%X�
DúDPDGD�XQXWXOPDPDVÕ�JHUHNHQ�KXVXV�ELWNLOHULQ�IDUNOÕ�NÕVÕP-
ODUÕQGD� HWNHQ�PDGGHOHULQL� IDUNOÕ� RUDQODUGD� EXOXQGXUPDVÕ� YH�
EXQD�ED÷OÕ�RODUDN�GD�ELWNLQLQ�LVWHQHQ�HWNL\L�J|VWHUPHVL�GR÷UX�
NÕVÕPODUÕQÕQ�NXOODQÕOPDVÕ�YH�X\JXQ�úDUWODUGD�HNVWUDNWH��GHP-
OHQPHVL�� HGLOPHVL\OH� LOJLOLGLU�� 6RQ� \ÕOODUGD� WHNQRORMLQLQ�
JHOLúPHVLQH�ED÷OÕ�RODUDN�o|]�Q�U�IRUPGD��UHWLOPH\H�EDúODQVD�
GD�ELWNL�oD\ODUÕQÕQ�W�NHWLPL�JHQHOOLNOH�ELWNLQLQ�\D�NHQGLVLQLQ�
\D�GD�V�]HQ�SRúHW�oD\�IRUPXQXQ��������&¶GHNL�VXGD�����GN�
V�UH\OH� HNVWUDNWH� HGLOLS�� HOGH� HGLOHQ� HNVWUDNWÕQ� LoLOPHVL�
úHNOLQGH�ROPDNWDGÕU�������%XUDGD�VX\XQ�VÕFDNOÕ÷Õ�YH�EHNOHPH�
V�UHVL�ROGXNoD�|QHPOL�SDUDPHWUHOHUGLU��d�QN��G�ú�N�VÕFDNOÕN�
\D�GD�GDKD�D]�V�UHOHUGH�\DSÕODQ�HNVWUDNVL\RQ�VÕUDVÕQGD�HWNHQ�
PDGGHOHULQ� VX\D� JHoLúL� \HWHUOL� PLNWDUGD� ROPDPDNWDGÕU��
%XQXQOD�ELUOLNWH�JHUH÷LQGHQ�ID]OD�VÕFDN�VXGD�EHNOHWLOHQ�ELWNL�
oD\ODUÕQGD�GD�LVWHQPH\HQ�ED]Õ�DFÕ�WDW�YHUHQ�PDGGHOHULQ�VX\D�
JHoLúL\OH�EHUDEHU�OH]]HW�ROXPVX]�HWNLOHQPHNWH��D\UÕFD�VD÷OÕN�
�]HULQH� HWNLOL� ELOHúHQOHULQ� ÕVÕ\D� KDVVDV� ROPDODUÕQGDQ� GROD\Õ�
X]XQ� V�UH� \�NVHN� VÕFDNOÕNWD� EHNOHWLOPHOHUL� GXUXPXQGD� EX�
ELOHúHQOHULQ�GHJUDGDV\RQX�\D�GD�G|Q�ú�POHUL�EDúODPDNWD�YH�
HNVWUDNWÕQ�VD÷OÕN��]HULQH�ROXPOX�HWNLOHUL�D]DOPDNWDGÕU��$\UÕFD��
J�QO�N� GL\HW� LoHULVLQGH� ELWNL� oD\ODUÕQÕQ� JHUH÷LQGHQ� ID]OD�

W�NHWLOPHVL�GXUXPXQGD�VD÷OÕN�DoÕVÕQGDQ�ED]Õ�SUREOHPOHUH�\RO�
DoDELOHFH÷L�LOH�LOJLOL�GH�ED]Õ�ELOLPVHO�oDOÕúPDODU�PHYFXWWXU��%X�
ROXPVX]� HWNLOHU� DUDVÕQGD� DQQH� V�W�Q�Q� D]DOPDVÕ�� NÕVÕUOÕN��
X\NXVX]OXN�� NDQ� EDVÕQFÕQÕQ� \�NVHOPHVL� YH� NDOS� oDUSÕQWÕODUÕ�
JHOPHNWHGLU�������

*Q\SQTMZQV�,Q̫�0MSQUTQɦQ�=aO]TIUI�)TIVTIZÜ
(VNL�oD÷ODUGDQ�EHUL�D÷Õ]�YH�GLú�VD÷OÕ÷ÕQÕQ�NRUXQPDVÕ�DPDFÕ�LOH�
ELUoRN� ELWNLVHO� �U�Q� NXOODQÕOPÕúWÕU�� *�Q�P�]GH� ELWNL� |]OHUL�
GLú�PDFXQODUÕQGDQ��D÷Õ]�oDONDODPD�VRO�V\RQODUÕQD��VLPDQODU-
GDQ�NDYLWH�GH]HQIHNWDQODUÕQD�NDGDU�ELUoRN��U�Q�Q�LoHUL÷LQGH�
\HU�DOPDNWDGÕU�
$÷Õ]�YH�GLú�VD÷OÕ÷Õ�LoLQ�NULWLN�|QHPH�VDKLS�RODQ�GLú�IÕUoDODPD�
DOÕúNDQOÕ÷ÕQÕQ� V�UG�U�OPHVLQGH� ELWNLVHO� LoHULNOHU� LOH�
WDWODQGÕUÕOPÕú� GLú� PDFXQODUÕ� VÕNoD� NXOODQÕOPDNWDGÕU�� 7DWOÕ�
QDQH�� DFÕ� QDQH�� WDUoÕQ� YH� oHúLWOL� ELWNLVHO� DURPDODU� GLú�
PDFXQXQD� KRú� YH� IHUDKODWÕFÕ� ELU� WDW� NDWPDNWDGÕU�� 7LPRO��
PHQWRO� YE� \D÷ODU� LVH� D÷Õ]� KLM\HQ� �U�QOHULQH� LODYH� HGLOHUHN�
DQWLEDNWHUL\HO� HWNLOHULQ� HOGH� HGLOPHVL� KHGHIOHQPHNWHGLU�
��������
M. piperita L.� HOGH� HGLOHQ� QDQH� \D÷ÕQÕQ�� DQWLRNVLGDQ��
DQWLW�P|U�� DQWLDOHUMLN�� DQWLYLUDO� YH� DQWLEDNWHUL\HO� |]HOOLNOHUL�
EXOXQPDNWDGÕU��%X�QHGHQOH�oHúLWOL�IDUPDV|WLN�YH�HQG�VWUL\HO�
�U�QOHUGH�\D\JÕQ�RODUDN�NXOODQÕOPDNWDGÕU��'RV�6DQWRV�YH�DUN��
�����M. piperita� YH� Tagetes minuta
GDQ� HOGH� HGLOHQ� XoXFX�
\D÷ODUÕQ� YH Bixa orellana
QÕQ� WHQW�U�Q�Q� Streptococcus 
mutans (S. Mutans)� Enterococcus faecalis� YH� Candida 
albicans
D�NDUúÕ�DQWLPLNUREL\DO�DNWLYLWHVLQL�GH÷HUOHQGLUGLNOHUL�
oDOÕúPDODUÕQGD�� EX� ELOHúHQOHUL� GHQH\VHO� N|N� NDQDO� SDWODUÕQD�
LODYH� HWPLúOHU� YH� W�P� PDWHU\DOOHULQ� DQWLEDNWHUL\HO� DNWLYLWH�
VHUJLOHGL÷LQL�EXOPXúODUGÕU��'Lú�o�U�÷�QGH�HWNLOL�WHPHO�NDU\R-
MHQLN� PLNURRUJDQL]PDODU� S. mutans YH� ODNWREDVLOOHUGLU�� %X�
EDNÕPGDQ�GLú�o�U�NOHULQLQ�|QOHQPHVLQH�\|QHOLN�WHGDYLOHU�EX�
PLNUREL\DWDQÕQ�SODQNWRQLN�YH\D�EL\RILOP�úHNOLQGH�ELULNLPLQL�
D]DOWDPD\D�RGDNODQPDNWDGÕU��)HVOH÷HQ�(Ocimum basilicum)��
WDUoÕQ� NDEX÷X (Cinnamomum zeylanicum),� WDWOÕ� UH]HQH�
(Foeniculum vulgare)�� NDUDELEHU (Piper nigrum),� QDQH¶GHQ�
(M. piperita)�HOGH�HGLOHQ�XoXFX�\D÷ODUÕQ�NDU\RMHQLN�EDNWHUL��
OHUH� NDUúÕ� DQWLPLNUREL\DO� YH� SODN� |QOH\LFL� HWNLOHULQLQ�
LQFHOHQGL÷L�ELU�oDOÕúPDGD��WHVW�HGLOHQ�W�P�XoXFX�\D÷ODUÕQ��KHU�
�� NDU\RMHQLN� EDNWHULQLQ� SODQNWRQLN� IRUPXQD� NDUúÕ� IDUNOÕ�
GHUHFHOHUGH� DQWLPLNUREL\DO� DNWLYLWH� J|VWHUGL÷L� WHVSLW� HGLO��
PLúWLU�������Fusobacterium nucleatum�WDUDIÕQGDQ��UHWLOHQ�YH�
KDOLWRVLVH�QHGHQ�RODQ�XoXFX�V�OI�U�ELOHúHQOHUL��]HULQH�/DEUD-
GRU�dD\Õ�(Rhododendron groenlandicum)��QDQH�(M. x piperita 
L.)�YH�JH\LN�RWXQGDQ (Satureja montana L.)�HOGH�HGLOHQ�XoXFX�
\D÷ODUÕQ�HWNLVLQLQ�GH÷HUOHQGLULOGL÷L�ELU�oDOÕúPDGD�EX�\D÷ODUÕQ�
D÷Õ]� NRNXVXQX� �KDOLWR]LV�� NRQWURO� HWPHN� YH� D÷Õ]� VD÷OÕ÷ÕQÕ�
L\LOHúWLUPHGH�XPXW�YHULFL�DMDQODU�ROGX÷X�RUWD\D�NRQXOPXúWXU�
������$UDS�NDKYHVL�YH�VL\DK�oD\��������NORUKHNVLGLQ��������
VHWLOSLULGLQ\XP�NORU�U�YH�������oLQNR�ODNWDW��&+;�&3&�=Q��
LoHUHQ�JDUJDUD�YH�LoPH�VX\XQXQ�KDOLWR]LV��]HULQH�NÕVD�V�UHOL�
HWNLVLQLQ�GH÷HUOHQGLULOGL÷L�EDúND�ELU�oDOÕúPDGD�LVH�WHVW�HGLOHQ�
VRO�V\RQODU�LOH�D÷]ÕQ�oDONDODQPDVÕQGDQ����YH�����GN�VRQUDNL�
QHIHV�|UQHNOHUL�ND\GHGLOPLúWLU��6L\DK�oD\�YH�$UDS�NDKYHVLQLQ�
KDOLWR]LV��]HULQGH�LQKLELW|U�HWNL\H�VDKLS�ROGX÷X�J|U�OP�úW�U��
øQKLELV\RQ� LON� VDDWWH� GDKD� EHOLUJLQGLU� YH� X]XQ� V�UH� GHYDP�
HWPHPHNWHGLU��%X�HWNLQLQ�$UDS�NDKYHVLQGH�VL\DK�oD\D�NÕ\DVOD�

GDKD�ID]OD�ROGX÷X�RUWD\D�oÕNDUÕOPÕúWÕU������
$VLGLN� \DSÕGDNL� ELWNLVHO� �U�QOHULQ� GHQWDO� LúOHPOHUGHQ� |QFH�
VÕNoD� W�NHWLOPHVL� GLú� GRNXODUÕQD� ED÷ODQPD\Õ� ]RUODúWÕUDELOLU�
������ 2UWRGRQWLN� EUDNHWOHULQ� PLQH� \�]H\LQGHNL� PDNDVODPD�
ED÷ODQWÕ�GLUHQoOHULQLQ�GH÷HUOHQGLULOGL÷L�ELU�oDOÕúPDGD��EUDNHW�
\DSÕúWÕUÕODQ�GLúOHU�VL\DK�oD\��QDQH�OLPRQ�YH�NXúEXUQX�LoHUHQ�
PH\YH�oD\Õ�oHúLWOHUL�LOH�&RFD�&ROD�YH�GLVWLOH�VXGD�J�Q�ER\XQ-
FD�HúLW�DUDOÕNODUOD���GN¶OÕN���VHDQV�úHNOLQGH�EHNOHWLOPLú�YH�KHU�
VHDQVWDQ�VRQUD�NXOODQÕODQ�VRO�V\RQ�\HQLOHQPLú�YH�JHUL�NDODQ�
V�UH�ER\XQFD�GLúOHU�GLVWLOH�VXGD�EHNOHWLOPLúWLU��øúOHP����J�Q�
ER\XQFD� GHYDP� HWWLULOPLúWLU�� (OGH� HGLOHQ� YHULOHU� ÕúÕ÷ÕQGD�
&RFD�&ROD� YH� NXúEXUQX� LoHUHQ� PH\YH� oD\ÕQÕQ� EUDNHW�PLQH�
ED÷ODQWÕVÕQGD�EDúDUÕVÕ]OÕ÷ÕQD�QHGHQ�RODQ�ELU�IDNW|U�RODELOHFH÷L�
VRQXFXQD� XODúÕOPÕúWÕU� ������ <D]DUODU� ED÷ODQPDGDNL� EX�
EDúDUÕVÕ]OÕ÷ÕQ� QHGHQLQLQ� LoHFHNOHULQ� G�ú�N� S+¶WD� ROPDODUÕQ-
GDQ�ND\QDNODQGÕ÷ÕQÕ�EHOLUWPLúOHUGLU�
3DSDW\D� ELWNLVLQLQ� oLoH÷L� LoHUL÷LQGHNL� oHúLWOL� DNWLI� NLP\DVDO�
ELOHúHQOHU� QHGHQL\OH� WÕEEÕ� X\JXODPDODUGD� VÕNOÕNOD� NXOODQÕO-
PDNWDGÕU��3DSDW\D�HNVWUDWÕQÕQ��0DWULFDULD�UHFXWLWD��DQWLPLNUR-
EL\DO�� DQWL�LQIODPDWXDU�DQWL�RNVLGDQ�HWNLOHUL�YH�EL\RX\XPOX-
OXNODUÕ��]HULQH�oHúLWOL�oDOÕúPDODU�\DSÕOPÕúWÕU����������
$\UÕFD��SDSDW\DQÕQ�DIW|]�OH]\RQODU��JLQJLYLWLV�YH�PLQRU�HQIHN-
VL\RQODUÕ�WHGDYL�HWPHN�LoLQ�JDUJDUD�RODUDN�NXOODQÕOGÕ÷ÕQGD�GD�
HWNLOL� ROGX÷XQX� RUWD\D� NR\DQ� oDOÕúPDODU� GD� PHYFXWWXU�
��������
.|N� NDQDO� SUHSDUDV\RQX� VÕUDVÕQGD� ROXúDQ� VPHDU� WDEDNDVÕ�
�]HULQH�SDSDW\D� HNVWUDWÕ�� WHWUDVLNOLQ� L]RPHU�� DVLW� YH�GHWHUMDQ�
NDUÕúÕPÕ��07$'��YH�VRG\XP�KLSRNORULWLQ��1D2&O��HWNLQOL÷L-
QLQ� GH÷HUOHQGLULOGL÷L� ELU� oDOÕúPDGD� LVH�� SDSDW\D� HNVWUDWÕQÕQ�
HWNLQOL÷L��WHN�EDúÕQD������1D2&O¶GHQ�GDKD�ID]OD�EXOXQXUNHQ��
07$'�NDUÕúÕPÕQGDQ�GDKD�D]�HWNLOL�EXOXQPXúWXU������
(WNLQ�PDGGH�RODUDN�HWDQROLN�HNVWUDNW�LoHUHQ�YH�SDSDW\D� (Mat-
ricaria recutita L.)�� PHúH� NDEX÷X� (Quercus spp.)�� DGDoD\Õ�
\DSUD÷Õ�(Salvia officinalis L.)��DUQLND�RWX�(Arnica spp.)��+LQW�
NDPÕúÕ�(Acorus calamus L)��QDQH�RWX�(M. piperita L. )��NHNLN�
RWXQGDQ� (Thymus spp.)� HOGH� HGLOHQ� WÕEEL� �U�QOHU� �]HULQGH�
\DSÕODQ� ELU� GHUOHPHGH�� DQDOL]� HGLOHQ� |]�� LoHUHQ� LODoODUÕQ�
JLQJLYLWLV� YH� SHULRGRQWLWLVLQ� |QOHQPHVLQGH� YH� NDUPDúÕN�
WHGDYLVLQGH� WHGDYL� V�UHVLQL� NÕVDOWWÕ÷Õ� YH� KDVWDODUÕQ� \DúDP�
NDOLWHVLQL� DUWWÕUGÕ÷Õ�� GHQWDO� FHUUDKL� X\JXODPDODUÕQGD� GRNX�
UHMHQHUDV\RQXQXQ�GDKD�KÕ]OÕ�ROGX÷X��FHUUDKL�VRQUDVÕ�D÷UÕ�YH�
úLúOL÷LQ�GDKD�oDEXN�JLGHULOPHVLQH�NDWNÕGD�EXOXQGX÷X�GR÷UX-
ODQPÕúWÕU������
Camellia sinensis
WHQ�HOGH�HGLOHQ�\HúLO�oD\��G�Q\D�JHQHOLQGH�
W�NHWLPL�VXGDQ�VRQUD�LNLQFL�VÕUDGD�\HU�DODQ�YH�\D\JÕQ�RODUDN�
LoLOHQ� ELU� oD\GÕU� ������ <HúLO� oD\� HNVWUDWODUÕ�� \HúLO� oD\ÕQ�
SROLIHQROOHULQGHQ�ELUL� RODQ�NDWHúLQ� LoHULU��<HúLO� oD\ÕQ�ELOHúL-
PLQGH�NDWHúLQLQ�SHN�oRN�IRUPX�\HU�DOPDNWDGÕU�DQFDN�HQ�oRN�
EXOXQDQ�HSLJDOORFDWHFKLQ���JDOODWH��(*&*��IRUPXGXU��GL÷HU-
OHUL�� HSLNDWHúLQ�� HSLNDWHúLQJDOODW�� HSLJDOORNDWHúLQJDOODW��
HSLJDOORNDWHúLQ�� NDWHúLQ�� JDOORNDWHúLQ�� ������ 'Lú� KHNLPOL÷L�
DODQÕQGD��\HúLO�oD\�HNVWUDWODUÕQÕQ�NXOODQÕPÕ�KDOD�DUDúWÕUÕOPDN-
WDGÕU��(*&*
QLQ�RVWHREODVWODUGD�PDWULV�PHWDOORSURWHLQD]��
XQ�
�003���� HNVSUHV\RQXQX� YH� RVWHRNODVW� IRUPDV\RQXQX�
HQJHOOH\HUHN� DOYHRODU� NHPLN� UH]RUSVL\RQXQX� |QOHGL÷L� YH�
E|\OHFH� SHULRGRQWDO� KDVWDOÕNODUGDQ� NRUXGX÷X� ELOLQPHNWHGLU�
������ ����� \ÕOÕQGD� \DSÕODQ� ELU� oDOÕúPDGD�� \HúLO� oD\ÕQ� N|N�
NDQDO�LUULJDV\RQX�RODUDN�DQWLPLNUREL\DO�HWNL\H�VDKLS�ROGX÷X�

GD�J|VWHULOPLúWLU������
<HúLO� oD\� HNVWUDWÕQÕQ� DY�OVH� ROPXú� GLúOHU� LoLQ� ELU� VDNODPD�
RUWDPÕ� RODUDN� HWNLQOL÷LQLQ� in vitro RODUDN� DUDúWÕUÕOGÕ÷Õ� ELU�
oDOÕúPDGD�� LQVDQ� SHULRGRQWDO� OLJDPHQW� �3'/�� K�FUHOHUL�
N�OW�UH� HGLOLS��+DQNV�GHQJHOL� WX]� o|]HOWLVL� �+%66���PXVOXN�
VX\X�� V�W�� \HúLO� oD\� HNVWUDWÕ� YH� WLFDUL� \HúLO� oD\� LoHULVLQGH�
VDNODQPÕúWÕU�� ��� ��� ��� ��� YH� ��� VDDW� VRQUD�� RSWLN�PLNURVNRS�
DOWÕQGD�IDUNOÕ�RUWDPODUGDNL�K�FUHOHU�LQFHOHQPLú�YH�FDQOÕOÕNODUÕ�
DQDOL]� HGLOPLúWLU�� %X� oDOÕúPDQÕQ� VRQXoODUÕQD� J|UH� \HúLO� oD\�
HNVWUDWÕ�YH�+%66�RUWDPÕ�DUDVÕQGD�K�FUH�FDQOÕOÕ÷Õ�DoÕVÕQGDQ�ELU�
IDUN� ROPDGÕ÷Õ�� \HúLO� oD\� HNVWUDWÕQÕQ� GL÷HU� RUWDPODUGDQ� GDKD�
\�NVHN� K�FUH� FDQOÕOÕ÷Õ� J|VWHUGL÷L� RUWD\D� NRQPXúWXU� ������
hONHPL]�ELUoRN� IDUNOÕ� IORUD\D� HY� VDKLSOL÷L� \DSPDNWDGÕU��%X�
�U�QOHULQ� IDUPDNRORMLN� YH� EL\RORMLN� HWNLQOLNOHULQLQ� GHWD\-
ODQGÕUÕOPDVÕ�� D÷Õ]� GLú� VD÷OÕ÷Õ� DoÕVÕQGDQ� GD� \HQL� NXOODQÕP�
DODQODUÕQÕQ�JHOLúWLULOPHVLQH�|QF�O�N�HGHFHNWLU�

;76=i
%LWNLVHO� �U�Q� NXOODQÕPÕ� G�Q\DGD� |]HOOLNOH� VRQ� ��� \ÕO�
LoHULVLQGH� |QHPOL� G�]H\GH� DUWÕú� J|VWHUPLú� ROXS�� EX� DUWÕúWD�
W�NHWLFLOHULQ�NLúLVHO�WHGDYLOHULQGH�V|]�VDKLEL�ROPDN�LVWHPHOHUL�
YH�LODoODUÕQ�\DQ�HWNLOHUL�NRQXVXQGDNL�NXúNXODUÕ�HWNHQ�IDNW|UOHU�
ROPXúWXU�� øQVDQODU�ELWNLVHO�PDWHU\DOOHUGHQ�HOGH�HGLOHQ�HWNHQ�
PDGGHOHUL�JÕGD�WDNYL\HVL�RODUDN�NXOODQPD�\ROXQD�JLWVHOHU�GH�
W�NHWLFLOHULQ� ELWNLOHUGHQ� LVWHGLNOHUL� HWNLOHUL� VD÷ODPDN� LoLQ�
NXOODQGÕNODUÕ� HQ� \D\JÕQ� \|QWHPLQ� LVH� oD\� úHNOLQGH� ROGX÷X�
J|U�OP�úW�U��%X�ED÷ODPGD�W�P�G�Q\DGD�ROGX÷X�JLEL��ONHP-
L]GH� GH� \D\JÕQ� RODUDN� NXOODQÕODQ� QDQH�� DGDoD\Õ�� GD÷� oD\Õ��
ÕKODPXU��SDSDW\D�YH� UH]HQH�oD\ODUÕQÕQ�VD÷OÕN��]HULQH�ELUoRN�
ROXPOX�HWNLOHULQLQ�ROGX÷XQX��KHU�ELWNL�oD\ÕQÕQ�VSHVLILN�HWNLOH-
ULQH�LODYH�RODUDN�DQWLPLNUREL\DO��DQWLRNVLGDQ��NDQVHU�K�FUHVL�
ROXúXPXQX� D]DOWPD�� PLGH\L� NRUX\XFX� YH� UDKDWODWÕFÕ�
|]HOOLNOHULQLQ��DUDúWÕUÕODQ�W�P�ELWNL�oD\ODUÕQGD�RUWDN�ROGX÷XQX�
V|\OHPHN� P�PN�QG�U�� %LWNL� oD\ODUÕQÕQ� VD÷OÕN� �]HULQGHNL�
HWNLOHUL�ELOHúLPOHULQGH�EXOXQDQ�VHNRQGHU�PHWDEROLWOHUGHQ�YH�
|]HOOLNOH�GH�IHQROLN�PDGGHOHU�JUXEXQGDQ�IODYDQRLGOHUGHQ�LOHUL�
JHOGL÷L� J|U�OP�úW�U�� %LWNL� oD\ODUÕQGDQ� LVWHQLOHQ� HWNL\L�
VD÷ODPDGD� YH� HOGH� HGLOHQ� HWNLQLQ� NRUXQPDVÕ� DoÕVÕQGDQ�
GHPOHPH�NRúXOODUÕQÕQ�ROGXNoD�HWNLOL�ROGX÷X��ELWNL� oD\ODUÕQD�
KDVDW�VRQUDVÕ�X\JXODQDQ�NXUXWPD�JLEL�LúOHPOHULQ�KHP�KLM\HQLN�
DoÕGDQ�KHP�GH�ELWNLOHULQ�VD÷OÕN��]HULQH�ROXPOX�HWNL�J|VWHUHQ�
ELOHúHQOHULQLQ�NRUXQPDVÕ�DoÕVÕQGDQ�|QHPOL�ROGX÷X�VRQXFXQD�
XODúÕOPÕúWÕU��
$\UÕFD�� �ONHPL]GH� \HWLúHQ� ELWNL� oD\ODUÕQÕQ� JHQHO� VD÷OÕN� YH�
D÷Õ]�GLú�VD÷OÕ÷Õ��]HULQH�HWNLOHULQL�NRQX�DODQ�DUDúWÕUPDODUÕQ�YH�
NRQX� LOH� LOJLOL� PDNDOHOHULQ� VÕQÕUOÕ� VD\ÕGD� ROGX÷X�� HQGHPLN�
W�UOHULPL]LQ� WDQÕWÕPÕ� DoÕVÕQGDQ� EX� NRQXGDNL� oDOÕúPDODUÕQ�
DUWWÕUÕOPDVÕ�JHUHNWL÷L�GH�J|U�OP�úW�U�

<D]DUODUÕQ�.DWNÕODUÕ�
0DNDOHQLQ�ND\QDN� WDUDPD��\D]PD��G�]HQOHPH�DúDPDODUÕQGD�
\D]DUODU� RUWDN� NDWNÕGD� EXOXQPXúODUGÕU�� <D]DUODU� PDNDOHQLQ�
VRQ�KDOLQL�RNXPXú�YH�RQD\ODPÕúWÕU�

dÕNDU�dDWÕúPDVÕ�
%X�PDNDOHGH�\HU�DODQ�\D]DUODUÕQ�DUDVÕQGD�KHUKDQJL�ELU�oÕNDU�
oDWÕúPDVÕQÕQ�ROPDGÕ÷ÕQÕ�EH\DQ�HGHUL]��

)LQDQVDO�'HVWHN�
+HUKDQJL�ELU�ILQDQVDO�GHVWHN�ELOGLULOPHPLúWLU�



%LWNL� oD\ODUÕ� JHQHO� RODUDN� VDNLQOHúWLULFL� YH� \DWÕúWÕUÕFÕ�� NDOS�
VD÷OÕ÷ÕQÕ�GHVWHNOH\LFL��PLGH�YH�VLQGLULP�VRUXQODUÕQÕ�JLGHULFL��
HQHUML� YH� ]LQGHOLN� VD÷OD\ÕFÕ�� VLQLU� VLVWHPLQL� GHVWHNOH\LFL��
ED÷ÕúÕNOÕN� VLVWHPLQL� J�oOHQGLULFL�� DQWLRNVLGDQ� HWNL� J|VWHULFL��
Y�FXGX� FDQODQGÕUÕFÕ�� VWUHVL� D]DOWÕFÕ� YH� VR÷XN� DOJÕQOÕ÷ÕQÕ�
|QOH\LFL�HWNLOHULQGHQ�GROD\Õ�W�NHWLOPHNOH�ELUOLNWH�KHU�ELWNLQLQ�
LoHUL÷LQH� YH� LoHUGL÷L�PDGGHQLQ�PLNWDUÕQD� ED÷OÕ� RODUDN� ELWNL�
oD\ÕQÕQ� J|VWHUPLú� ROGX÷X� HWNL� GH� IDUNOÕOÕN� J|VWHUPHNWHGLU���
7DEOR� �¶GH� �ONHPL]GH� W�NHWLPL� \D\JÕQ� RODQ� ED]Õ� ELWNL�
oD\ODUÕQÕQ�VD÷OÕN��]HULQH�HWNLOHULQGHQ�EDKVHGLOPLúWLU�

Tablo 1.�)DUNOÕ�ELWNLOHULQ�HWNHQ�PDGGHOHUL�YH�VD÷OÕN��]HULQH�HWNLOHUL

6IVM�tIaÜ
1DQH��Mentha (M.) longifolia cinsi, Lamiaceae (L)�IDPLO\DVÕ-
QD� DLW�� DQD� YDWDQÕ� DVOHQ�$YUXSD� RODQ� ELU� ELWNLGLU��'DKD� oRN�
QHPOL� YH� VXODN� RUWDPÕ� VHYHQ� YH� NHQGLOL÷LQGHQ� \HWLúHELOHQ�
WÕEEL�YH�HNRQRPLN�GH÷HUH� VDKLS�RODQ�QDQH�ELWNLVLQLQ�ELUoRN�
W�U�� EXOXQPDNWDGÕU��7LFDUL� YH� WÕEEL� NXOODQÕPODUÕ� RODQ� W�UOHU�
DUDVÕQGD�EDúOÕFD�M. spicata Huds, M. arvenis L. veya M. x 
piperita L., M. vulgaris, M. spicata L., M. piperita L., M. 
pulegium L. ve M. crispa L. W�UOHUL�\HU�DOPDNWD�ROXS��ONHP-
L]GH�JHQHOOLNOH M.aquatica, M. Pulegium, M. longifolia, M. 
Arvensis, M. spicata, M. Nigricans, M. rotundifolia� W�UOHUL�
WLFDUL�RODUDN�\HWLúWLULOPHNWHGLU�����
1DQH� oD\Õ� �ONHPL]GH� ROGX÷X� JLEL� W�P� G�Q\DGD� HQ� ID]OD�
ELOLQHQ�ELWNL�oD\ODUÕQGDQ�ELUL�ROXS��WHN�EDúÕQD�\D�GD�OLPRQ�YH�
EHUJDPXW� JLEL� WXUXQoJLO� PH\YHOHUL\OH� NDUÕúWÕUÕODUDN� GD�
W�NHWLOPHNWHGLU��1DQH�\DSUDNODUÕ�ELWNL�oD\Õ�RODUDN�W�NHWLPLQLQ�
\DQÕQGD�HVDQVL\HO�\D÷�EDNÕPÕQGDQ�]HQJLQ�ROPDVÕ�QHGHQL\OH�
HF]DFÕOÕN�YH�NR]PHWLN�DODQÕQ�GD�\D\JÕQ�RODUDN�NXOODQÕOPDN-
WDGÕU��
1DQH�\DSUD÷ÕQÕQ�IHQROLN�LoHUL÷LQL�EDúOÕFD�URVPDULN�DVLW��NORUR-
MHQLN�DVLW��UXWLQ�YH�NDIHLN�DVLW��HULRFLWULQ��OXWHROLQ�YH�KHVSHUL-
GLQ� JLEL� oHúLWOL� IODYRQRLGOHU� ROXúWXUPDNWDGÕU�� 8oXFX� \D÷�
ELOHúLPLQGH�LVH�EDúOÕFD�PHQWRO�YH�PHQWRQ�LOH�PHQWRIXUDQ�YH�
PHQWLO�DVHWDW�EXOXQPDNWDGÕU������=LYNRYLF�YH�DUN�������WDUDIÕQ-
GDQ�����¶GH�\DSÕODQ�ELU� oDOÕúPDGD�QDQH�oD\ÕQGD�D\UÕFD�)H��
0J��0Q��&X��=Q��6H��0R��&R�YH�6H�JLEL�oHúLWOL�HOHPHQWOHULQ�
EXOXQGX÷X� EHOLUWLOPLúWLU�� 'XEDQG� YH� DUN�� ����� ����¶GH�
\DSWÕNODUÕ� ELU� oDOÕúPD� VRQXFXQGD� QDQH� oD\ÕQÕQ� GHPOHQPHVL�
VÕUDVÕQGD�QDQH�ELWNLVLQGH�EXOXQDQ�XoXFX�ELOHúHQOHULQLQ�VDGHFH�
���� RUDQÕQGD� GHPH� JHoWL÷LQL� EXQXQOD� ELUOLNWH� LoHUL÷LQGHNL�
SROLIHQRO� ELOHúHQOHULQLQ� LVH� ���� RUDQÕQGD� GHPH� JHoWL÷LQL�
ELOGLUPLúOHUGLU�
1DQH� oD\ÕQÕQ� VD÷OÕN� �]HULQH� HWNLOHUL� KDNNÕQGD� \DSÕODQ�
oDOÕúPDODU� QDQH� oD\ÕQÕQ� DQWLRNVLGDQ�� DQWLPLNUREL\DO��
DQWLNRQMHVWLI�� DQWLVSD]PRGLN�� DQWLLQIODPDWXYDU�� DQWLPXWDMH-
QLN�� DQWLVHSWLN� YH� DQWLIXQJDO� |]HOOLNOHULQLQ� ROGX÷XQX� J|V��
WHUPHNWHGLU����������.DSS�YH�DUN�������$YUXSD�PDUNHWOHULQGH�
EXOXQDQ�WLFDUL�SDNHW�oD\ODUÕQGD�\DSWÕNODUÕ�DQDOL]OHU�VRQXFXQGD�
QDQH�oD\ODUÕQÕQ�IHQROLN�PDGGH�LoHUL÷LQLQ�YH�XoXFX�\D÷�ELOH��
úLPLQLQ�ROGXNoD�\�NVHN�ROGX÷XQX�YH�D\UÕFD�LoHUGL÷L�OXWHROLQ�
YH�DSLJHQLQ�JLEL�ELOHúHQOHULQ�GH�HWNLVL\OH�DNXW�VROXQXP�\ROX�
HQIHNVL\RQODUÕ��]HULQGH�SRWDQVL\HO�RODUDN�ID\GDOÕ�HWNLOHULQLQ�
ROGX÷XQX�ELOGLUPLúOHUGLU��%HJDV�YH�DUN�������QDQH�oD\Õ�W�NHWL-
PLQLQ�ED÷ÕúÕNOÕN�YH�VLQGLULP�ER]XNOXNODUÕQGD�HWPHQ�HQ]LPOHU�
�]HULQGHNL�HWNLVLQL�DUDúWÕUGÕNODUÕ�ELU�oDOÕúPDGD��QDQH�oD\ÕQÕQ�
G�]HQOL�RODUDN�W�NHWLOPHVL�VRQXFXQGD�NOLQLN�RODUDN�X\JXODQDQ�
LODoODUÕQ� IDUPDNRNLQHWLNOHULQL� GH÷LúWLUHELOGL÷LQL� YH� NDQVHU�
JHOLúLPLQL� |QOHPHN� LoLQ� HWNLOL� HQ]LPOHU� �]HULQGH� ID\GDOÕ�
HWNLOHUL�ROGX÷XQX�ELOGLUPLúOHUGLU��<DSÕODQ�ELU�GL÷HU�oDOÕúPDGD�
����� LVH� QDQH� oD\Õ� W�NHWLPLQLQ� WHVWHVWHURQ�� IROLN�O� X\DUÕFÕ�
KRUPRQ�YH�OXWHLQL]DQ�KRUPRQX��]HULQGHNL�HWNLOHUL�DUDúWÕUÕOPÕú�
ROXS��QDQH�oD\Õ�W�NHWLPLQLQ�EX�KRUPRQODU��]HULQH�HWNL�HGHUHN�
VLQGLULPH�\DUGÕPFÕ� ROGX÷X� DQFDN� \�NVHN� GR]ODUGD� NXOODQÕO-
PDVÕQÕQ� WRNVLN�HWNL�\DSDELOHFH÷LQLQ�XQXWXOPDPDVÕ�JHUHNWL÷L�
YXUJXODQPÕúWÕU��

/ʈ:ʈ̪
%LWNLOHU�� LON�oD÷ODUGDQ�J�Q�P�]H�JHOLQFH\H�NDGDU�LQVDQODUÕQ�
WHPHO�EHVLQ�ND\QDNODUÕ�ROPDODUÕ�\DQÕQGD�LON�LODoODUÕQÕQ�GD�DQD�
ND\QD÷ÕQÕ� ROXúWXUPXúWXU�� %X� ELWNLOHULQ� KDQJLOHULQLQ� ]HKLUOL�
KDQJLOHULQLQ� úLID� YHULFL� �WÕEEL�� ROGX÷XQX� GHQH\HUHN� WHFU�EH�
HGHQ�LQVDQR÷OX��HGLQLOHQ�WHFU�EHOHUL�QHVLOGHQ�QHVLOH�DNWDUDUDN�
J�Q�P�]H�NDGDU�XODúPDVÕQÕ�VD÷ODPÕúWÕU��*�Q�P�]GH�ELWNLVHO�
LODo� NXOODQÕPÕ� ROGXNoD� \D\JÕQODúPÕú� YH� EX� X\JXODPD�
JHOHQHNVHO�WDPDPOD\ÕFÕ� WÕS� DGÕ� DOWÕQGD� ILWRWHUDSL� RODUDN�
DGODQGÕUÕOPDNWDGÕU��<DSÕODQ� DUDúWÕUPDODUD� ���� J|UH� G�Q\DGD�
\DNODúÕN� ������������������ DUDVÕQGD� ELWNL� W�U�� EXOXQPDNWD�
ROXS�� EX� ELWNLOHUGHQ� ������� WDQHVLQLQ� GH� WÕEEL� DPDoOÕ�
NXOODQÕOGÕ÷Õ� ELOGLUPHNWHGLU�� hONHPL]�$YUXSD�6LELU\D��$NGH��
QL]� YH� øUDQ�7XUDQ� E|OJHVL� ROPDN� �]HUH� �� WHPHO� ELWNL�
FR÷UDI\DVÕQÕQ� NHVLúLP� E|OJHVLQGH� \HU� DOPDVÕ� YH� HOYHULúOL�
LNOLP� NRúXOODUÕQGDQ� GROD\Õ� |QHPOL� ELWNL� oHúLWOLOL÷LQH� VDKLS�
ROXS��EX�ELWNLOHULQ�ELUoR÷X�GD�HQGHPLNWLU������7ÕEEL�ELWNLOHULQ�
JÕGD�� LODo�� NR]PHWLN� YH� EDKDUDW� JLEL� ELUoRN� NXOODQÕP� DODQÕ�
LoHULVLQGH�HQ�|QHPOL�NXOODQÕPÕ�³ELWNL�oD\Õ´�úHNOLQGH�ROPDN-
WDGÕU�� (Camellia sinensis)� ELWNLVLQGHQ� HOGH� HGLOHQ� oD\ODU�
�VL\DK��\HúLO��RRORQJ�YH�EH\D]�oD\��G�Q\DGD�HQ�SRS�OHU�YH�HQ�
W�NHWLOHQ� LoHFHN� NRQXPXQGDGÕU� ������� $QFDN�� (Camellia 
sinensis)� ELWNLVL� GÕúÕQGD� GD� G�Q\DGD� YH� �ONHPL]GH� \|UH� YH�
JHOHQHNOHUH�ED÷OÕ�RODUDN�ELUoRN�ELWNLQLQ�IDUNOÕ�NÕVÕPODUÕQGDQ�
ELWNL� oD\Õ� KD]ÕUODQPDNWD� YH� W�NHWLOPHNWHGLU�� %X� ELWNLOHULQ�
ELUoR÷XQXQ�DGÕ�\|UH�KDONÕ� WDUDIÕQGDQ�YHULOPLú�YH�KDWWD�D\QÕ�
W�U�ELWNLOHU� IDUNOÕ�\|UHOHUGH�GH÷LúLN� LVLPOHUOH�DGODQGÕUÕOPDN-
WDGÕU�� hONHPL]GH� DGDoD\Õ�� GD÷� oD\Õ�� ÕKODPXU�� NHNLN�� QDQH��
OLPRQ��SDSDW\D��NXúEXUQX��]HQFHILO��PH\DQ�N|N��YH�GHIQH�JLEL�
VÕN�NXOODQÕODQ�ELWNLOHULQ�GÕúÕQGD��E|÷�UWOHQ��ELEHUL\H��UH]HQH��
PHUVLQ��PHOLVD��NDUDQILO��DW�NX\UX÷X��ÕVÕUJDQ��VLQDPHNL��DOWÕQ�
RWX��oDNúÕU��FLYDQSHUoHPL��J�OKDWPL�YH�IXQGD�JLEL�ELWNLOHU�GH�
oD\� RODUDN� NXOODQÕOPDNWDGÕU�� -DSRQ\D
GD� \D\JÕQ� RODUDN� DUDS�
\DVHPLQL��EDOVDP�DUPXGX��DUSD�RWX��-DSRQ�KXUPDVÕ��J|]\DúÕ�
RWX�YH�JRML�EHUU\��NXUW��]�P���oD\Õ�JLEL�ELU�GL]L�ELWNL�oD\ODUÕ�
W�NHWLOPHNWHGLU��%HQJDO�D\YDVÕ�(Aegle marmelos)�LVH�|]HOOLNOH�
+LQGLVWDQ��6UL�/DQND��3DNLVWDQ��%DQJODGHú��%XUPD��7D\ODQG�
YH�GL÷HU�*�QH\GR÷X�$V\D��ONHOHULQGH�\HWLúWLULOHUHN�W�NHWLOHQ�
ELU�GL÷HU�|QHPOL�ELWNL�oD\ÕGÕU��5RRLEXV�oD\Õ�YH�%RURWXWX�oD\Õ�
LVH�SRS�OHU�*�QH\�$IULND�ELWNL�oD\ODUÕ�ROXS�|]HOOLNOH�*�QH\�
$IULND
GD� JHOHQHNVHO� WÕSWD� \D\JÕQ� RODUDN� NXOODQÕOPDNWDGÕU��
<HúLO� DOWÕQ� RODUDN� DGODQGÕUÕODQ�<HUED� PDWH� oD\Õ� LVH� *�QH\�
$PHULND
GD�\HUOL�KDON�WDUDIÕQGDQ�\D\JÕQ�RODUDN�W�NHWLOPHNWH�
YH�\XNDUÕGD�EHOLUWLOHQ�GL÷HU�ELWNLVHO�oD\ODUGDQ�IDUNOÕ�RODUDN�EX�
oD\�VL\DK�oD\�JLEL�NDIHLQ�GH�LoHUPHNWHGLU������
%LWNLOHULQ�\DSÕVÕQGD�WHPHO�\DSÕ�YH�EHVLQ�GHSR�PDGGHOHUL�RODQ�
SULPHU� PHWDEROLWOHULQ� �NDUERQKLGUDW�� \D÷�� SURWHLQ�� VHO�OR]��
SHNWLQ�YE��JLEL�\�NVHN�PROHN�OO��PDGGHOHU��GÕúÕQGD�PLNWDU-
ODUÕ� ED]HQ� |Oo�OHPH\HFHN� NDGDU� D]� RODQ� DONDORLWOHU�� XoXFX�
\D÷ODU�� JOLNR]LWOHU�� IODYDQRLGOHU�� WDQHQOHU�� IHQROOHU�� UHQN�
PDGGHOHUL�YH�UHoLQHOHU�JLEL�N�o�N�PROHN�OO��VHNRQGHU�PHWD��
EROLWOHU� EXOXQPDNWDGÕU�� 6HNRQGHU� PHWDEROLWOHU� EDNÕPÕQGDQ�
]HQJLQ�RODQ�ELWNLOHU� WÕEEL�YH�DURPDWLN�ELWNLOHU�JUXEXQGD�\HU�
DOPDNWDGÕU��%X�PHWDEROLWOHU�ELWNLOHULQ�WHPHO�HWNHQ�PDGGHOHUL-
QL� ROXúWXUPDNWD� YH� KDVWDOÕNODUÕ� WHGDYL� HGLFL� HWNLOHUL� EX�
PDGGHOHUGHQ� ND\QDNODQPDNWDGÕU�� +HU� ELWNL� oD\ÕQÕQ� VD÷OÕN�
�]HULQH�HWNLVL�LoHUL÷LQGHNL�HWNHQ�PDGGHVLQH�YH�EX�PDGGHQLQ�
PLNWDUÕQD�J|UH�GH÷LúLNOLN�J|VWHUPHNOH�JHQHO�RODUDN�$��%��&��(�

YLWDPLQOHUL��SROLIHQROOHU� �IODYRQRLGOHU�� IODYDQROOHU�� IODYRQRO-
OHU��L]RIODYRQHOOHU��NXHUVHWLQ��NDWHIOLQ��HSLNDWHIOLQ�YE����NRHQ-
]LP�4����oLQNR�� VHOHQ\XP�YH�GL÷HU� ILWRNLP\DVDOODU�JLEL�ELU�
WDNÕP�GR÷DO�DQWLRNVLGDQ�ELOHúLNOHUL�E�Q\HVLQGH�EXOXQGXUPDN-
WDGÕU������$\UÕFD��ELWNL�oD\ODUÕQGD�VD÷OÕN��]HULQH�HWNL�HGHQ�YH�
ED]ÕODUÕQÕQ�DURPDWHUDSDWLN�|]HOOL÷L�GH�RODQ�DURPD�ELOHúHQOHUL�
GH� PHYFXWWXU�� ùHNLO� �¶GH� ELWNL� oD\ODUÕQGD� EXOXQDQ� EDúOÕFD�
HWNHQ�PDGGHOHU���ùHNLO��¶GH�LVH�ELWNL�oD\ODUÕQGD�EXOXQDQ�ED]Õ�
WHPHO�XoXFX�HWNHQ�ELOHúHQOHU�J|VWHULOPLúWLU��

ùHNLO����%LWNL�oD\ODUÕQGD�EXOXQDQ�EDúOÕFD�HWNHQ�PDGGHOHU

ùHNLO����%LWNL�oD\ODUÕQGD�EXOXQDQ�ED]Õ�WHPHO�XoXFX�HWNHQ�ELOHúHQOHU�
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øQVDQODU�JHoPLúWHQ�J�Q�P�]H�\DúDGÕNODUÕ�E|OJHGH�\HWLúHQ�ELWNLOHUL�JÕGD�YH�LODo�RODUDN�NXOODQPÕú��
EXQODUOD�LOJLOL�GHQH\LPOHU�QHVLOGHQ�QHVLOH�DNWDUÕOPÕúWÕU��g]HOOLNOH�VRQ�\ÕOODUGD�LQVDQODUÕQ�VHQWHWLN�
LODoODUÕQ�ED]Õ�\DQ�HWNLOHULQGHQ�NDoÕQPDN�LVWHPHOHUL�QHGHQL\OH�GR÷DO��U�QOHUH�LOJL�DUWPÕú��|]HOOLNOH�
GH�oD\�RODUDN�W�NHWLOHQ�ELWNLOHULQ�W�NHWLPL�\D\JÕQODúPÕúWÕU��'�Q\DGD�oD\�GHQLOLQFH�LON�DNOD�JHOHQ�
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1PTIU]Z�tIaÜ
,KODPXU��Tiliaceae�IDPLO\DVÕQGDQ�\HU�DODQ�Tilia FLQVL�ELU�D÷Do�
W�U�G�U�� %LUoRN� IDUNOÕ� W�U�� ROPDNOD� ELUOLNWH� KHPHQ� KHPHQ�
KHSVLQLQ� WHUDS|WLN� YH� NR]PHWLN� |]HOOLNOHUL� ROXS� |]HOOLNOH�
N�o�N� \DSUDNOÕ� Tilia cordata� W�U�� LOH� E�\�N� \DSUDNOÕ Tilia 
platphyllos� W�U�� WHGDYL� DPDoOÕ� NXOODQÕOÕUNHQ�� Tilia vulgaris 
W�U��LVH�GDKD�oRN�ELWNL�oD\Õ�RODUDN�W�NHWLOPHNWHGLU����������
,KODPXU�oD\Õ�GD�ELWNLQLQ�NXUXWXOPXú�oLoHNOHUL�ROXS�G�Q\DQÕQ�
KHU� \HULQGH� VR÷XN� DOJÕQOÕ÷ÕQGD� YH� JDVWURLQWHVWLQDO� UDKDW��
VÕ]OÕNODUGD� HQ� HWNLOL� GR÷DO� LODoODUGDQ� ELUL� RODUDN� LQVDQR÷OX�
WDUDIÕQGDQ�\�]\ÕOODUGÕU�NXOODQÕOPDNWDGÕU��,KODPXU�oD\Õ�\D\JÕQ�
RODUDN�NXUXWXOPXú�ELWNLQLQ�WDPDPÕQÕQ��oLoHN��VDS�YH�\DSUDN-
ODU�� ND\QDPÕú� VXGD� ���� GN� GHPOHQPHVL� YH� VRQUDVÕQGD�
V�]�OPHVL� úHNOL\OH� W�NHWLOPHNWHGLU� ������ g]HOOLNOH� ELWNLQLQ�
GR÷UXGDQ� GHPOHQPHVL� úHNOL\OH� W�NHWLOHQ� ÕKODPXU� oD\ÕQÕQ�
VD÷OÕN��]HULQH�\DUDUODUÕQÕQ�EHOLUOHQPHVL�LOH�VRQ�\ÕOODUGD�IDUNOÕ�
IRUPODUGD�GD�W�NHWLOGL÷L�J|U�OPHNWHGLU���

,KODPXU� oD\ÕQÕQ� VD÷OÕN� �]HULQH� HWNLOHULQLQ� IODYDQRLGOHULQ� GH�
\HU� DOGÕ÷Õ� SROLIHQROLN� ELOHúLNOHUGHQ� ND\QDNODQGÕ÷Õ� ELOGLULO��
PHNWHGLU�������,KODPXU�oD\Õ��EDúWD�NXHUVHWLQ�JOLNR]LWOHU��UXWLQ��
NXDUVLWULQ� YH� L]RNDUVLWULQ��� NDHPSIHURO� JOLNR]LG� �WLOLURVLG���
SURVL\DQLGLQOHU�YH�IHQROLN�DVLWOHU��NDIHLN�DVLW��S�NXPDULN�DVLW�
YH� NORURMHQLN� DVLW�� ROPDN� �]HUH� oHúLWOL� IHQROLN� ELOHúLN�
VÕQÕIODUÕQÕ�LoHUHQ�NDUPDúÕN�ELU�NLP\DVDO�ELOHúLPH�VDKLSWLU������
����� 7�P� EX� NDUPDúÕN� NLP\DVDO� \DSÕVÕ� �]HULQH� \DSÕODQ�
oDOÕúPDODU� �������� ÕKODPXU� oD\ÕQÕQ� \DWÕúWÕUÕFÕ�� LGUDU�
V|NW�U�F���WHUOHWLFL�HWNLOHULQLQ�\DQÕ�VÕUD�JULS��|NV�U�N��ER÷D]�
WDKULúL�� PLJUHQ�� oDUSÕQWÕ�� NDUDFL÷HU�� PLGH� YH� VDIUD� NHVHVL�
UDKDWVÕ]OÕNODUÕQGD�SR]LWLI�HWNLVLQLQ�ROGX÷XQX�J|VWHUPHNWHGLU��
*�URO�YH�DUN�������WDUDIÕQGDQ�7�UNL\H¶GH�\DúD\DQ�����DQQH�LOH�
\DSÕODQ�ELU�oDOÕúPDGD�oRFXNODUÕQÕQ�VD÷OÕN�VRUXQODUÕ�HVQDVÕQGD�
NXOODQGÕNODUÕ� ELWNLVHO� o|]�POHU� DUDúWÕUÕOPÕúWÕU�� $UDúWÕUPD�
VRQXFXQGD� DQNHWH�NDWÕODQ� DQQHOHULQ� oRFXNODUÕQ��VW� VROXQXP�
\ROX�HQIHNVL\RQX��JDVWURLQWHVWLQDO�VLVWHP�ER]XNOXNODUÕ�VHPS-
WRPODUÕQÕ� WHGDYL� HWPHN� LoLQ� VDGHFH�������¶�Q�Q� HF]DQHGHQ�
LODo�DOGÕ÷ÕQÕ�������
LQLQ�ER÷D]�D÷UÕVÕQGD�������
LQLQ�EXODQWÕ�
YH� NXVPDGD�� �����
VLQLQ� JD]� D÷UÕVÕ� YH� KD]ÕPVÕ]OÕNWD��
�����
VLQLQ�NDEÕ]OÕNWD�������
LQLQ�|NV�U�NWH�YH������
�Q�Q�
X\NX� SUREOHPOHULQGH� ELWNLVHO� GHVWHN� �U�QOHULQL� NXOODQGÕ÷Õ�
EHOLUOHQPLúWLU��$QNHWH�NDWÕODQ�DQQHOHULQ�oRFXNOXN�oD÷Õ�VD÷OÕN�
VRUXQODUÕ� LOH�EDúD�oÕNPDN�LoLQ�EDúWD�QDQH�OLPRQ��ÕKODPXU�YH�
UH]HQH� NXOODQGÕ÷Õ� D\UÕFD� DGDoD\Õ�� SDSDW\D�� ND\ÕVÕ� \DSUD÷Õ��
PHOLVD�� NLP\RQ� VX\X�� ELEHUL\H� YH� NXúEXUQX� oD\ODUÕQÕ� GD�
NXOODQGÕNODUÕ�LIDGH�HGLOPLúWLU�

<DSÕODQ�ELU�GL÷HU�DUDúWÕUPDGD������ÕKODPXU�oD\ÕQD�EDO�LODYHVL-
QLQ� DQWLRNVLGDQ� YH�+LGURNVLPHWLO� )XUIXUDO� �+0)�� ROXúXPX�
�]HULQH� HWNLOHUL� DUDúWÕUÕOPÕúWÕU�� dDOÕúPD� VRQXFXQGD� ÕKODPXU�
oD\ÕQD�EDO�LODYHVLQLQ�����GN�VRQUD�\DSÕOPDVÕ�|QHULOPLú�ROXS�EX�
V�UHGHQ�VRQUD�HNOHQHQ�EDOÕQ�DQWLRNVLGDQ�DNWLYLWH\L�DUWWÕUGÕ÷Õ�
YH�+0)�ROXúXPXQX� D]DOWWÕ÷Õ� EHOLUOHQPLúWLU��$\UÕFD�� \DSÕODQ�
EDúND�ELU�DUDúWÕUPDGD������GHPOHPH�LúOHPLQLQ������&¶GH�HQ�
ID]OD�������GN�V�UH�LOH�JHUoHNOHúWLULOPHVLQL�GDKD�X]XQ�V�UH�YH�
VÕFDNOÕNWD�ER]XOPD�WHSNLOHULQLQ�EDúOD\DFD÷Õ�ELOGLULOPLúWLU��

:MbMVM
Apiaceae YH\D�Umbellifereae� IDPLO\DVÕQGDQ�RODQ� UH]HQHQLQ�
(Foeniculum vulgare Miller)�DFÕ�UH]HQH (Foeniculum vulgare 
varietas vulgare)�YH�WDWOÕ�UH]HQH (Foeniculum vulgare varie-
tas dulce) RODUDN� EDúOÕFD� �� IDUNOÕ� N�OW�U� YDU\HWHVL� YDUGÕU�
���������+DON�DUDVÕQGD�WHGDYL�DPDFÕ\OD�|]HOOLNOH�PLGH�UDKDWVÕ-
]OÕNODUÕQGD�� JD]� V|NW�U�F��� V�W� oR÷DOWÕFÕ� YH� \DWÕúWÕUÕFÕ�
|]HOOLNOHUL� QHGHQL\OH� VÕNOÕNOD� W�NHWLOPHNWHGLU� ������ 5H]HQH��
ELWNLVHO�oD\�DPDFÕ\OD�W�NHWLOGL÷LQGH�|]HOOLNOH�\DSUDNODUÕ������
RUDQÕQGD� VÕFDN� VX� LoHULVLQGH� GHPOHQHUHN� W�NHWLOPHNWH� LNHQ��
D\UÕFD� XoXFX� \D÷Õ� DQWLPLNUREL\DO�� DQWLRNVLGDQ�� EDOJDP�
V|NW�U�F��HWNLVL� VHEHEL�N|NOHUL� LVH�GH� LGUDU�V|NW�U�F��HWNLVL�
VHEHEL� LOH� W�NHWLOPHNWHGLU�� hONHPL]GH� \R÷XQ� RODUDN� WDUÕPÕ�
\DSÕODQ�WÕEEL�YH�DURPDWLN�ELWNLOHU�DUDVÕQGD�\HU�DODQ�UH]HQHQLQ�
�UHWLPL�|]HOOLNOH�%XUGXU�LOL�YH�oHYUHVLQGH�\DSÕOPDNWDGÕU�������
5H]HQH� ELOHúLPLQGH� ������� RUDQÕQGD� VDELW� \D÷�� �������
RUDQÕQGD�SURWHLQ�YH������RUDQÕQGD�XoXFX�\D÷� LoHUPHNWHGLU�
������%X�ELOHúHQOHULQ�GÕúÕQGD�GD�\DSÕVÕQGD�IHQLOSURSDQRLGOHU��
PRQRWHUSHQLGOHU�� VHVNLWHUSHQOHU�� NXPDULQOHU�� WULWHUSHQRLGOHU��
WDQHQOHU��IODYRQRLGOHU��NDUGL\DN�JOLNR]LWOHU��VDSRQLQOHU�EXOXQ-
PDNWDGÕU��<DSÕODQ�DUDúWÕUPDODUGD���������UH]HQHQLQ�XoXFX�\D÷�
ELOHúLPL� LQFHOHQGL÷LQGH� LVH� JHQHO� RODUDN� HQ� \�NVHN� RUDQGD�
DQHWRO�� OLPRQHQ� YH� IHQNRQ� EXOXQGX÷X�� EXQODUÕQ� GÕúÕQGD� LVH�
HVWUDJRO�� VDIURO�� DOID�SLQHQ�� DOID�SKHOODQGULQH�� NDPIHQ��
EHWD�SLQHQ��EHWD�PLUVHQ�YH�S�VLPHQ�JLEL�ELOHúLNOHU�LoHUGL÷L�GH�
EHOLUOHQPLúWLU��$URPDWLN�ELU�\DSÕ\D�VDKLS�RODQ�UH]HQLQ�XoXFX�
\D÷Õ�JHQHO�RODUDN�NR]PHWLN�YH�IDUPDV|WLN��U�QOHUGH�NXOODQÕO-
PDNWDGÕU��
5H]HQH� oD\Õ� IHQROLN� ELOHúHQOHU� EDNÕPÕQGDQ� ROGXNoD�
]HQJLQGLU��5H]HQH�oD\ÕQGD���NDIHRLONLQLN�DVLW����NDIHRLONLQLN�
DVLW�� URVPDULQLN� DVLW�� HULRGLNWLRO���� RUXWLQRVLG�� NXHUVH-
WLQ���R�JDODNWRVLG�� NDHPSIHURO���RUXWLQRVLG� YH� NDHPS-
IHURO���R�JOXNR]LW�JLEL�\�NVHN�DQWLRNVLGDQ�DNWLYLWHOHUH�VDKLS�
ELOHúHQOHU� LOH� KLGURNVLOVLQQDPLN� DVLW� W�UHYOHUL�� IODYRQRLG�
JOLNR]LWOHU�YH�IODYRQRLG�DJOLNRQODUÕQ�EXOXQGX÷X�ELOGLULOPLúWLU�
���������'L÷HU�WDUDIWDQ�UH]HQHQLQ�L\L�ELU�SRWDV\XP��NDOVL\XP��
PDJQH]\XP��GHPLU��IRVIRU�YH�oLQNR�ND\QD÷Õ�ROGX÷X�EHOLUWLOP-
LúWLU���������
<DSÕODQ�DUDúWÕUPDODUGD�UH]HQHQLQ�SL\DVD\D�VXQXOPXú�ELWNLVHO�
LODo� úHNLOOHUL� LQFHOHQGL÷LQGH�� EX� LODoODUÕQ� |]HOOLNOH� JDVWURLQ-
WHVWLQDO� VLVWHPGHNL� GLVSHSVL�� úLúNLQOLN�� JD]� YH� VSD]P� JLEL�
\DNÕQPDODU� LOH� �VW� VROXQXP� \ROODUÕQÕQ� DNÕQWÕODUÕQGD� �QH]OH�
JLEL�� NXOODQÕOGÕ÷Õ� LIDGH� HGLOPLúWLU�� $\UÕFD�� UH]HQH� XoXFX�
\D÷ÕQÕQ�VSD]PROLWLN�HWNLVL�QHGHQL\OH�SHGLDWULN�NROLNOHUGH�YH�
ED]Õ� VROXQXP� VLVWHPL� KDVWDOÕNODUÕQGD� NXOODQÕOGÕ÷Õ�� UH]HQH�
WRKXPXQXQ�LVH�NDGÕQODUGD�PHQVWUXDV\RQX�GHVWHNOH\LFL��NDGÕQ�
NOLPDNWHU\XPXQGD� VHPSWRPODUÕ� JLGHULFL� HWNLOHUL� LOH�
NXOODQÕOGÕ÷Õ�GD�LIDGH�HGLOPHNWHGLU������

Papatya
3DSDW\D��\RO�YH�WDUOD�NHQDUODUÕQÕQ��ERú�\HUOHúLP�E|OJHOHULQLQ��
LúOHQPHPLú� EDKoHOHULQ� ERú� NDODQ� DODQODUÕQGD� GR÷DO� RODUDN�
\D\ÕOÕú� J|VWHUHQ� WHN� \ÕOOÕN�� QDULQ� J|YGHOL�� RWVX� ELU� ELWNLGLU��
3DSDW\D�oD\Õ�Asteraceae IDPLO\DVÕQD�DLW�RODQ�|]HOOLNOH Matri-
caria chomomilla (Compositae)�W�U�Q�Q�NXUXWXOPXú�oLoHNOH��
ULQLQ�VX�LoHULVLQGH�GHPOHQPHVL\OH�HOGH�HGLOPHNWHGLU��3DSDW\D�
oD\Õ�EDúWD�\DWÕúWÕUÕFÕ��VDNLQOHúWLULFL�|]HOOL÷LQLQ�\DQÕ�VÕUD�LúWDK�
DoÕFÕ� YH� JD]� JLGHULFL� HWNLOHUL\OH� X\NXVX]OXN� VRUXQODUÕQGD��

URPDWL]PDO�D÷UÕ��JD]�JLGHULFL��D÷Õ]��\XWDN�YH�ER÷D]�LOWLKDSODQ-
PDODUÕQGD��PLGH�\DQPDODUÕQGD���VW�VROXQXP�\ROX�HQIHNVL\RQ-
ODUÕQGD�VÕNOÕNOD� W�NHWLOPHNWHGLU��3DSDW\D�XoXFX�\D÷Õ�GD�\LQH�
KHP� \DWÕúWÕUÕFÕ� |]HOOL÷L� KHP� GH� VLQGLULP� VLVWHPL� �]HULQGHNL�
HWNLVL\OH�GR÷UXGDQ�NXOODQÕOPDNOD�ELUOLNWH�SDUI�PHUL��NR]PH-
WLN� NUHPOHU�� VDo� YH� FLOW� SUHSDUDWODUÕQGD� YH� DURPDWHUDSLGH�
\R÷XQ�RODUDN�NXOODQÕOPDNWDGÕU�
3DSDW\D�oLoH÷LQGH��VHNRQGHU�PHWDEROLW�RODUDN����WHUSHQRLG�YH�
���IODYRQRLG�GDKLO�ROPDN��]HUH�SHNoRN�oHúLW�NLP\DVDO�ELOHúHQ�
WDQÕPODQPÕúWÕU� ������ 3DSDW\D� ELWNLVLQLQ� \DSÕVÕQGD� DSLJHQLQ��
NXHUVHWLQ�� SDWXOHWLQ�� OXWHROLQ� JLEL� IODYDQRLGOHU� YH� ELVDERORO��
D]XOHQ��úDPD]XOHQ�JLEL�WHUSHQRLGOHUGHQ�ROXúDQ�HVDQVL\HO�\D÷�
LoHUL÷L� QHGHQL\OH� NXYYHWOL� DQWLPLNUREL\DO� HWNLQOL÷H� VDKLSWLU�
������<LQH�SDSDW\D�oD\ÕQÕQ�ELUoRN�N�OW�UGH�J|]�NDSDNODUÕQÕQ�
LOWLKDEÕQGD� YH� NROLN� EHEHNOHUGH� JD]� JLGHULFL� RODUDN�
NXOODQÕOGÕ÷Õ� ELOLQPHNWHGLU�� 3DSDW\D� oD\ÕQÕQ� NDQ� úHNHULQL� YH�
DPLOD]� DNWLYLWHVLQL� |QHPOL� |Oo�GH� G�ú�UG�÷�� YH� GL\DEHWLN�
VÕoDQODUGD� VHUXP� LQV�OLQ� GLUHQFLQL� DUWWÕUGÕ÷Õ� EHOLUOHQPLúWLU�
������*HQHO�DQNVL\HWH�ER]XNOX÷X�RODQ�������\Dú�JUXEXQGDNL�
HUNHNOHUGH� \DSÕODQ� oDOÕúPDODUGD� SDSDW\D� oD\Õ� NXOODQÕPÕQ�
KLSHUDNWLYLWH�� GLNNDWVL]OLN� YH� ROJXQODúPDPD� IDNW|UOHULQL�
L\LOHúWLUGL÷L� EHOLUWLOPLúWLU� ������<DSÕODQ� oDOÕúPDODUGD� ��������
|]HOOLNOH� DVWÕP� YH\D� DOHUMLN� UHDNVL\RQ� J|VWHUHQ� ELUH\OHULQ�
SDSDW\D� oD\� W�NHWLPLQGH� GLNNDWOL� ROPDVÕ� JHUHNWL÷L� GH� ELOGL��
ULOPLúWLU�

)LI�tIaÜ
$GDoD\Õ� (Salvia species)� |]HOOLNOH� $NGHQL]� �ONHOHUL� EDúWD�
ROPDN��]HUH�ELUoRN��ONHGH�\HWLúHQ��G�Q\D�oDSÕQGD�\DNODúÕN�
����W�U�LOH Lamiaceae IDPLO\DVÕQÕQ�HQ�JHQLú�FLQVLGLU��7�UNL-
\H¶GH� ��� W�U� EXOXQPDNWD� YH� EXQODUÕQ� ��¶L� HQGHPLN� |]HOOLN�
WDúÕPDNWDGÕU� ������hONHPL]GH�ELWNLVHO� oD\�RODUDN� HQ�\D\JÕQ�
NXOODQÕODQ�YH�(JH�DGDoD\Õ��<XQDQ�DGDoD\Õ��$QDGROX�DGDoD\Õ�
YH�GD÷�HOPDVÕ�JLEL�LVLPOHUOH�GH�DQÕODQ�DGDoD\Õ�(Salvia frutico-
sa) �P¶\H�NDGDU�ER\ODQDELOHQ��oDOÕ� IRUPXQGD��oRN�\ÕOOÕN�YH�
oRN� GDOODQDQ� ELU� ELWNLGLU�� *HOHQHNVHO� RODUDN� EX� ELWNLQLQ�
\DSUDNODUÕ�oD\�RODUDN�NXOODQÕOÕU�YH�ND\QDPÕú�VX�LoLQGH�����GN�
EHNOHWLOGLNWHQ� VRQUD� W�NHWLOLU� ������ $NGHQL]� �ONHOHULQGH�
EDKDUDW� RODUDN� JÕGD� HQG�VWULVLQGH� NXOODQÕODQ� DGDoD\Õ� D\UÕFD�
oHúLWOL�KDVWDOÕNODUGD�WHGDYL\H�GHVWHN�DPDFÕ\OD�JHOHQHNVHO�WÕSWD�
NXOODQÕOPDNWDGÕU�� *�QH\� %UH]LO\D¶GD� oD\� LoHFH÷L� RODUDN�
PDUNHWOHUGH� VDWÕOPDNWD� RODQ� DGDoD\Õ�� hUG�Q¶GH� LVH� GL\DEHW�
KDVWDODUÕQGD� VÕNOÕNOD� NXOODQÕODQ� ELU� ELWNL� oD\ÕGÕU�� dHúLWOL�
$YUXSD� �ONHOHULQGH� KDIÕ]D\D� RODQ� HWNLOHUL� VHEHEL� LOH��
øVYLoUH¶GH�PHQRSR]�G|QHPLQGHNL�NDGÕQODUÕQ�VHPSWRPODUÕQÕQ�
D]DOWÕOPDVÕ�DPDFÕ\OD��$YXVWXU\D¶GD�LVH�D÷Õ]�YH�ER÷D]�LOWLKDS-
ODUÕQGD� NXOODQÕOPDN� �]HUH� ELWNL� NDUÕúÕPODUÕQGDQ� ROXúDQ�
oD\ODUÕQ� LoHULVLQH� NDWÕOGÕ÷Õ� ELOGLULOPHNWHGLU� ������ <DSÕODQ�
ELOLPVHO� DUDúWÕUPDODU� LQFHOHQGL÷LQGH� DGDoD\ÕQÕQ� |]HOOLNOH�
QH]OH�YH�JULSWHQ�LOHUL�JHOHQ�ER÷D]�UDKDWVÕ]OÕNODUÕQGD��E|EUHN�
KDVWDOÕNODUÕQGD�oD\�RODUDN�LoLOGL÷LQL��\D÷ÕQÕQ�GÕúWDQ�DQWLVHSWLN��
IXQJXVLW�� DQWLLQIODPDWXYDU� HWNL\H� VDKLS� ROGX÷XQX�� ER÷D]� YH�
VROXQXP� \ROX� LOWLKDSODUÕQGD� JDUJDUD� RODUDN� NXOODQÕOGÕ÷ÕQÕ��
GDKLOHQ� WHU� NHVLFL� YH� W�NU�N� VDOJÕVÕQÕ� D]DOWÕFÕ� HWNL\H� VDKLS�
ROGX÷X�ELOGLULOPHNWHGLU�������
2OGXNoD� ID]OD� PLNWDUGD� oHúLGL� EXOXQDQ� DGD� oD\Õ�� \HWLúWL÷L�
E|OJH�� LNOLP� úDUWODUÕ� YH� W�U�QH� ED÷OÕ� RODUDN� \DSUDNODUÕQGD�
\DNODúÕN� ����� RUDQÕQGD� XoXFX� \D÷Õ� EDUÕQGÕUPDNWDGÕU��

$GDoD\Õ� \D÷Õ� LoHULVLQGH� Į�� ȕ�W�\HQ�� NDIXU�� ERUQHRO�� ERULO�
DVHWDW�EXOXQPDNWDGÕU��%D]Õ�XoXFX�\D÷ODUÕQ�LoHULVLQGH�WK\PRO�
YH� FDUYDFURO� GD� WDúÕGÕ÷Õ� ELOGLULOPHNWHGLU�� 8oXFX� \D÷ÕQGD�
WKXMDQ�RUDQÕ���������FLQHRO�RUDQÕ������ERUQHRO�RUDQÕ�����
RODUDN�EHOLUWLOPHNWHGLU������

,Iɦ�tIaÜ
Lamiacea IDPLO\DVÕQÕQ Sideritis� W�UOHULQH� DLW� ELWNLOHU� �ONH��
PL]GH�GD÷�oD\Õ�(Sideritis stricta) RODUDN�ELOLQPHNWH�ROXS��EX�
W�UH�DLW����¶GHQ�ID]OD�FLQVLQ�ROGX÷X�ELOLQPHNWHGLU��%X�W�UOHU��
WHUSHQOHU��VWHUROOHU��NXPDULQOHU��IODYRQRLGOHU�YH�OLJQDQODU�JLEL�
EL\RDNWLI� |]HOOLNOHUH� VDKLS� LNLQFLO� PHWDEROLWOHU� DoÕVÕQGDQ�
]HQJLQGLU�������
'D÷�oD\ÕQGD�EXOXQDQ�IHQROLN�PDGGHOHULQ�VD÷OÕN��]HULQH�RODQ�
HWNLOHUL� LQFHOHQGL÷LQGH�� ODYDQGXOLIROLRVLGH¶LQ� LOWLKDSODQPD\Õ�
|QOH\LFL�� SHURNVLOLSLW� ROXúXPXQX� |QOH\LFL� YH� DQWLRNVLGDQ�
HWNLVLQLQ� ROGX÷X�� YHUEDVFRVLGH¶LQ� NÕUPÕ]Õ� NDQ� K�FUHOHULQL�
VHUEHVW�UDGLNDO�KDVDUÕQGDQ�NRUXPD��WLUR]LQD]�YH�YH\D�PHODQLQ�
�UHWLPLQL� LQKLEH� HWWL÷L�� � DSLJHQLQ� YH� OXWHROLQ¶LQ� DQNVL\HWH\L�
|QOH\LFL�� VLQLU� VLVWHPLQL� UDKDWODWÕFÕ� YH� XQXWNDQOÕ÷Õ� |QOH\LFL�
HWNLVLQLQ� ROGX÷X�� K\SRODHWLQ¶LQ� JDVWULW� ROXúXPXQX� YH� �OVHUL�
HQJHOOHGL÷L�� FDIIHR\OTXLQLF� DVLGLQ� NDQ� EDVÕQFÕQÕ� D]DOWÕFÕ�
|]HOOL÷H�VDKLS�ROGX÷X�YH�IHUXOR\OTXLQLF�DVLWLQ�LVH�KLSHUWDQVL��
\RQX�|QOH\LFL�HWNLVLQLQ�ROGX÷X�ELOGLULOPLúWLU�������
%�W�Q�EX�QHGHQOHUOH�\�]\ÕOODUGDQ�EHUL�JHOHQ�N�OW�U�DNWDUÕPÕ�
LOH� �ONHPL]� LQVDQÕ� WDUDIÕQGDQ� |]HOOLNOH� NÕú� D\ODUÕQGD� oRNoD�
W�NHWLOHQ�GD÷�oD\Õ��]HULQGH�DUDúWÕUPDODU�GD�DUWPDNWDGÕU������
<XNDUÕGD� EDKVHGLOHQ� ELWNL� oD\ODUÕQGDQ� QDQH� YH� DGDoD\ÕQÕQ�
\DSUDNODUÕ�� GD÷� oD\ÕQÕQ� VDS� YH� \DSUDNODUÕ�� ÕKODPXU� YH�
SDSDW\DQÕQ�oLoHNOHUL��UH]HQHQLQ�WRKXP�YH�oLoHNOHUL�ELWNL�oD\Õ�
KD]ÕUODPDGD� NXOODQÕOPDNWDGÕU�� �<LQH� GL÷HU� SHN� oRN� ELWNLQLQ�
oD\� DPDoOÕ� N|NOHUL� �PH\DQ� ELWNLVL��� PH\YHVL� �HOPD�� D\YD���
VDSODUÕ��NLUD]���NDEXNODUÕ��SRUWDNDO��OLPRQ��JLEL�IDUNOÕ�NÕVÕP-
ODUÕ�NXOODQÕOPDNWDGÕU���

$\UÕFD��QDQH�OLPRQ�oD\ÕQGD�ROGX÷X�JLEL���\D�GD�GDKD� ID]OD�
ELWNL� NDUÕúÕPÕ� GD� ELWNL� oD\Õ� RODUDN� KD]ÕUODQDELOPHNWHGLU��%X�
DúDPDGD�XQXWXOPDPDVÕ�JHUHNHQ�KXVXV�ELWNLOHULQ�IDUNOÕ�NÕVÕP-
ODUÕQGD� HWNHQ�PDGGHOHULQL� IDUNOÕ� RUDQODUGD� EXOXQGXUPDVÕ� YH�
EXQD�ED÷OÕ�RODUDN�GD�ELWNLQLQ�LVWHQHQ�HWNL\L�J|VWHUPHVL�GR÷UX�
NÕVÕPODUÕQÕQ�NXOODQÕOPDVÕ�YH�X\JXQ�úDUWODUGD�HNVWUDNWH��GHP-
OHQPHVL�� HGLOPHVL\OH� LOJLOLGLU�� 6RQ� \ÕOODUGD� WHNQRORMLQLQ�
JHOLúPHVLQH�ED÷OÕ�RODUDN�o|]�Q�U�IRUPGD��UHWLOPH\H�EDúODQVD�
GD�ELWNL�oD\ODUÕQÕQ�W�NHWLPL�JHQHOOLNOH�ELWNLQLQ�\D�NHQGLVLQLQ�
\D�GD�V�]HQ�SRúHW�oD\�IRUPXQXQ��������&¶GHNL�VXGD�����GN�
V�UH\OH� HNVWUDNWH� HGLOLS�� HOGH� HGLOHQ� HNVWUDNWÕQ� LoLOPHVL�
úHNOLQGH�ROPDNWDGÕU�������%XUDGD�VX\XQ�VÕFDNOÕ÷Õ�YH�EHNOHPH�
V�UHVL�ROGXNoD�|QHPOL�SDUDPHWUHOHUGLU��d�QN��G�ú�N�VÕFDNOÕN�
\D�GD�GDKD�D]�V�UHOHUGH�\DSÕODQ�HNVWUDNVL\RQ�VÕUDVÕQGD�HWNHQ�
PDGGHOHULQ� VX\D� JHoLúL� \HWHUOL� PLNWDUGD� ROPDPDNWDGÕU��
%XQXQOD�ELUOLNWH�JHUH÷LQGHQ�ID]OD�VÕFDN�VXGD�EHNOHWLOHQ�ELWNL�
oD\ODUÕQGD�GD�LVWHQPH\HQ�ED]Õ�DFÕ�WDW�YHUHQ�PDGGHOHULQ�VX\D�
JHoLúL\OH�EHUDEHU�OH]]HW�ROXPVX]�HWNLOHQPHNWH��D\UÕFD�VD÷OÕN�
�]HULQH� HWNLOL� ELOHúHQOHULQ� ÕVÕ\D� KDVVDV� ROPDODUÕQGDQ� GROD\Õ�
X]XQ� V�UH� \�NVHN� VÕFDNOÕNWD� EHNOHWLOPHOHUL� GXUXPXQGD� EX�
ELOHúHQOHULQ�GHJUDGDV\RQX�\D�GD�G|Q�ú�POHUL�EDúODPDNWD�YH�
HNVWUDNWÕQ�VD÷OÕN��]HULQH�ROXPOX�HWNLOHUL�D]DOPDNWDGÕU��$\UÕFD��
J�QO�N� GL\HW� LoHULVLQGH� ELWNL� oD\ODUÕQÕQ� JHUH÷LQGHQ� ID]OD�

W�NHWLOPHVL�GXUXPXQGD�VD÷OÕN�DoÕVÕQGDQ�ED]Õ�SUREOHPOHUH�\RO�
DoDELOHFH÷L�LOH�LOJLOL�GH�ED]Õ�ELOLPVHO�oDOÕúPDODU�PHYFXWWXU��%X�
ROXPVX]� HWNLOHU� DUDVÕQGD� DQQH� V�W�Q�Q� D]DOPDVÕ�� NÕVÕUOÕN��
X\NXVX]OXN�� NDQ� EDVÕQFÕQÕQ� \�NVHOPHVL� YH� NDOS� oDUSÕQWÕODUÕ�
JHOPHNWHGLU�������

*Q\SQTMZQV�,Q̫�0MSQUTQɦQ�=aO]TIUI�)TIVTIZÜ
(VNL�oD÷ODUGDQ�EHUL�D÷Õ]�YH�GLú�VD÷OÕ÷ÕQÕQ�NRUXQPDVÕ�DPDFÕ�LOH�
ELUoRN� ELWNLVHO� �U�Q� NXOODQÕOPÕúWÕU�� *�Q�P�]GH� ELWNL� |]OHUL�
GLú�PDFXQODUÕQGDQ��D÷Õ]�oDONDODPD�VRO�V\RQODUÕQD��VLPDQODU-
GDQ�NDYLWH�GH]HQIHNWDQODUÕQD�NDGDU�ELUoRN��U�Q�Q�LoHUL÷LQGH�
\HU�DOPDNWDGÕU�
$÷Õ]�YH�GLú�VD÷OÕ÷Õ�LoLQ�NULWLN�|QHPH�VDKLS�RODQ�GLú�IÕUoDODPD�
DOÕúNDQOÕ÷ÕQÕQ� V�UG�U�OPHVLQGH� ELWNLVHO� LoHULNOHU� LOH�
WDWODQGÕUÕOPÕú� GLú� PDFXQODUÕ� VÕNoD� NXOODQÕOPDNWDGÕU�� 7DWOÕ�
QDQH�� DFÕ� QDQH�� WDUoÕQ� YH� oHúLWOL� ELWNLVHO� DURPDODU� GLú�
PDFXQXQD� KRú� YH� IHUDKODWÕFÕ� ELU� WDW� NDWPDNWDGÕU�� 7LPRO��
PHQWRO� YE� \D÷ODU� LVH� D÷Õ]� KLM\HQ� �U�QOHULQH� LODYH� HGLOHUHN�
DQWLEDNWHUL\HO� HWNLOHULQ� HOGH� HGLOPHVL� KHGHIOHQPHNWHGLU�
��������
M. piperita L.� HOGH� HGLOHQ� QDQH� \D÷ÕQÕQ�� DQWLRNVLGDQ��
DQWLW�P|U�� DQWLDOHUMLN�� DQWLYLUDO� YH� DQWLEDNWHUL\HO� |]HOOLNOHUL�
EXOXQPDNWDGÕU��%X�QHGHQOH�oHúLWOL�IDUPDV|WLN�YH�HQG�VWUL\HO�
�U�QOHUGH�\D\JÕQ�RODUDN�NXOODQÕOPDNWDGÕU��'RV�6DQWRV�YH�DUN��
�����M. piperita� YH� Tagetes minuta
GDQ� HOGH� HGLOHQ� XoXFX�
\D÷ODUÕQ� YH Bixa orellana
QÕQ� WHQW�U�Q�Q� Streptococcus 
mutans (S. Mutans)� Enterococcus faecalis� YH� Candida 
albicans
D�NDUúÕ�DQWLPLNUREL\DO�DNWLYLWHVLQL�GH÷HUOHQGLUGLNOHUL�
oDOÕúPDODUÕQGD�� EX� ELOHúHQOHUL� GHQH\VHO� N|N� NDQDO� SDWODUÕQD�
LODYH� HWPLúOHU� YH� W�P� PDWHU\DOOHULQ� DQWLEDNWHUL\HO� DNWLYLWH�
VHUJLOHGL÷LQL�EXOPXúODUGÕU��'Lú�o�U�÷�QGH�HWNLOL�WHPHO�NDU\R-
MHQLN� PLNURRUJDQL]PDODU� S. mutans YH� ODNWREDVLOOHUGLU�� %X�
EDNÕPGDQ�GLú�o�U�NOHULQLQ�|QOHQPHVLQH�\|QHOLN�WHGDYLOHU�EX�
PLNUREL\DWDQÕQ�SODQNWRQLN�YH\D�EL\RILOP�úHNOLQGH�ELULNLPLQL�
D]DOWDPD\D�RGDNODQPDNWDGÕU��)HVOH÷HQ�(Ocimum basilicum)��
WDUoÕQ� NDEX÷X (Cinnamomum zeylanicum),� WDWOÕ� UH]HQH�
(Foeniculum vulgare)�� NDUDELEHU (Piper nigrum),� QDQH¶GHQ�
(M. piperita)�HOGH�HGLOHQ�XoXFX�\D÷ODUÕQ�NDU\RMHQLN�EDNWHUL��
OHUH� NDUúÕ� DQWLPLNUREL\DO� YH� SODN� |QOH\LFL� HWNLOHULQLQ�
LQFHOHQGL÷L�ELU�oDOÕúPDGD��WHVW�HGLOHQ�W�P�XoXFX�\D÷ODUÕQ��KHU�
�� NDU\RMHQLN� EDNWHULQLQ� SODQNWRQLN� IRUPXQD� NDUúÕ� IDUNOÕ�
GHUHFHOHUGH� DQWLPLNUREL\DO� DNWLYLWH� J|VWHUGL÷L� WHVSLW� HGLO��
PLúWLU�������Fusobacterium nucleatum�WDUDIÕQGDQ��UHWLOHQ�YH�
KDOLWRVLVH�QHGHQ�RODQ�XoXFX�V�OI�U�ELOHúHQOHUL��]HULQH�/DEUD-
GRU�dD\Õ�(Rhododendron groenlandicum)��QDQH�(M. x piperita 
L.)�YH�JH\LN�RWXQGDQ (Satureja montana L.)�HOGH�HGLOHQ�XoXFX�
\D÷ODUÕQ�HWNLVLQLQ�GH÷HUOHQGLULOGL÷L�ELU�oDOÕúPDGD�EX�\D÷ODUÕQ�
D÷Õ]� NRNXVXQX� �KDOLWR]LV�� NRQWURO� HWPHN� YH� D÷Õ]� VD÷OÕ÷ÕQÕ�
L\LOHúWLUPHGH�XPXW�YHULFL�DMDQODU�ROGX÷X�RUWD\D�NRQXOPXúWXU�
������$UDS�NDKYHVL�YH�VL\DK�oD\��������NORUKHNVLGLQ��������
VHWLOSLULGLQ\XP�NORU�U�YH�������oLQNR�ODNWDW��&+;�&3&�=Q��
LoHUHQ�JDUJDUD�YH�LoPH�VX\XQXQ�KDOLWR]LV��]HULQH�NÕVD�V�UHOL�
HWNLVLQLQ�GH÷HUOHQGLULOGL÷L�EDúND�ELU�oDOÕúPDGD�LVH�WHVW�HGLOHQ�
VRO�V\RQODU�LOH�D÷]ÕQ�oDONDODQPDVÕQGDQ����YH�����GN�VRQUDNL�
QHIHV�|UQHNOHUL�ND\GHGLOPLúWLU��6L\DK�oD\�YH�$UDS�NDKYHVLQLQ�
KDOLWR]LV��]HULQGH�LQKLELW|U�HWNL\H�VDKLS�ROGX÷X�J|U�OP�úW�U��
øQKLELV\RQ� LON� VDDWWH� GDKD� EHOLUJLQGLU� YH� X]XQ� V�UH� GHYDP�
HWPHPHNWHGLU��%X�HWNLQLQ�$UDS�NDKYHVLQGH�VL\DK�oD\D�NÕ\DVOD�

GDKD�ID]OD�ROGX÷X�RUWD\D�oÕNDUÕOPÕúWÕU������
$VLGLN� \DSÕGDNL� ELWNLVHO� �U�QOHULQ� GHQWDO� LúOHPOHUGHQ� |QFH�
VÕNoD� W�NHWLOPHVL� GLú� GRNXODUÕQD� ED÷ODQPD\Õ� ]RUODúWÕUDELOLU�
������ 2UWRGRQWLN� EUDNHWOHULQ� PLQH� \�]H\LQGHNL� PDNDVODPD�
ED÷ODQWÕ�GLUHQoOHULQLQ�GH÷HUOHQGLULOGL÷L�ELU�oDOÕúPDGD��EUDNHW�
\DSÕúWÕUÕODQ�GLúOHU�VL\DK�oD\��QDQH�OLPRQ�YH�NXúEXUQX�LoHUHQ�
PH\YH�oD\Õ�oHúLWOHUL�LOH�&RFD�&ROD�YH�GLVWLOH�VXGD�J�Q�ER\XQ-
FD�HúLW�DUDOÕNODUOD���GN¶OÕN���VHDQV�úHNOLQGH�EHNOHWLOPLú�YH�KHU�
VHDQVWDQ�VRQUD�NXOODQÕODQ�VRO�V\RQ�\HQLOHQPLú�YH�JHUL�NDODQ�
V�UH�ER\XQFD�GLúOHU�GLVWLOH�VXGD�EHNOHWLOPLúWLU��øúOHP����J�Q�
ER\XQFD� GHYDP� HWWLULOPLúWLU�� (OGH� HGLOHQ� YHULOHU� ÕúÕ÷ÕQGD�
&RFD�&ROD� YH� NXúEXUQX� LoHUHQ� PH\YH� oD\ÕQÕQ� EUDNHW�PLQH�
ED÷ODQWÕVÕQGD�EDúDUÕVÕ]OÕ÷ÕQD�QHGHQ�RODQ�ELU�IDNW|U�RODELOHFH÷L�
VRQXFXQD� XODúÕOPÕúWÕU� ������ <D]DUODU� ED÷ODQPDGDNL� EX�
EDúDUÕVÕ]OÕ÷ÕQ� QHGHQLQLQ� LoHFHNOHULQ� G�ú�N� S+¶WD� ROPDODUÕQ-
GDQ�ND\QDNODQGÕ÷ÕQÕ�EHOLUWPLúOHUGLU�
3DSDW\D� ELWNLVLQLQ� oLoH÷L� LoHUL÷LQGHNL� oHúLWOL� DNWLI� NLP\DVDO�
ELOHúHQOHU� QHGHQL\OH� WÕEEÕ� X\JXODPDODUGD� VÕNOÕNOD� NXOODQÕO-
PDNWDGÕU��3DSDW\D�HNVWUDWÕQÕQ��0DWULFDULD�UHFXWLWD��DQWLPLNUR-
EL\DO�� DQWL�LQIODPDWXDU�DQWL�RNVLGDQ�HWNLOHUL�YH�EL\RX\XPOX-
OXNODUÕ��]HULQH�oHúLWOL�oDOÕúPDODU�\DSÕOPÕúWÕU����������
$\UÕFD��SDSDW\DQÕQ�DIW|]�OH]\RQODU��JLQJLYLWLV�YH�PLQRU�HQIHN-
VL\RQODUÕ�WHGDYL�HWPHN�LoLQ�JDUJDUD�RODUDN�NXOODQÕOGÕ÷ÕQGD�GD�
HWNLOL� ROGX÷XQX� RUWD\D� NR\DQ� oDOÕúPDODU� GD� PHYFXWWXU�
��������
.|N� NDQDO� SUHSDUDV\RQX� VÕUDVÕQGD� ROXúDQ� VPHDU� WDEDNDVÕ�
�]HULQH�SDSDW\D� HNVWUDWÕ�� WHWUDVLNOLQ� L]RPHU�� DVLW� YH�GHWHUMDQ�
NDUÕúÕPÕ��07$'��YH�VRG\XP�KLSRNORULWLQ��1D2&O��HWNLQOL÷L-
QLQ� GH÷HUOHQGLULOGL÷L� ELU� oDOÕúPDGD� LVH�� SDSDW\D� HNVWUDWÕQÕQ�
HWNLQOL÷L��WHN�EDúÕQD������1D2&O¶GHQ�GDKD�ID]OD�EXOXQXUNHQ��
07$'�NDUÕúÕPÕQGDQ�GDKD�D]�HWNLOL�EXOXQPXúWXU������
(WNLQ�PDGGH�RODUDN�HWDQROLN�HNVWUDNW�LoHUHQ�YH�SDSDW\D� (Mat-
ricaria recutita L.)�� PHúH� NDEX÷X� (Quercus spp.)�� DGDoD\Õ�
\DSUD÷Õ�(Salvia officinalis L.)��DUQLND�RWX�(Arnica spp.)��+LQW�
NDPÕúÕ�(Acorus calamus L)��QDQH�RWX�(M. piperita L. )��NHNLN�
RWXQGDQ� (Thymus spp.)� HOGH� HGLOHQ� WÕEEL� �U�QOHU� �]HULQGH�
\DSÕODQ� ELU� GHUOHPHGH�� DQDOL]� HGLOHQ� |]�� LoHUHQ� LODoODUÕQ�
JLQJLYLWLV� YH� SHULRGRQWLWLVLQ� |QOHQPHVLQGH� YH� NDUPDúÕN�
WHGDYLVLQGH� WHGDYL� V�UHVLQL� NÕVDOWWÕ÷Õ� YH� KDVWDODUÕQ� \DúDP�
NDOLWHVLQL� DUWWÕUGÕ÷Õ�� GHQWDO� FHUUDKL� X\JXODPDODUÕQGD� GRNX�
UHMHQHUDV\RQXQXQ�GDKD�KÕ]OÕ�ROGX÷X��FHUUDKL�VRQUDVÕ�D÷UÕ�YH�
úLúOL÷LQ�GDKD�oDEXN�JLGHULOPHVLQH�NDWNÕGD�EXOXQGX÷X�GR÷UX-
ODQPÕúWÕU������
Camellia sinensis
WHQ�HOGH�HGLOHQ�\HúLO�oD\��G�Q\D�JHQHOLQGH�
W�NHWLPL�VXGDQ�VRQUD�LNLQFL�VÕUDGD�\HU�DODQ�YH�\D\JÕQ�RODUDN�
LoLOHQ� ELU� oD\GÕU� ������ <HúLO� oD\� HNVWUDWODUÕ�� \HúLO� oD\ÕQ�
SROLIHQROOHULQGHQ�ELUL� RODQ�NDWHúLQ� LoHULU��<HúLO� oD\ÕQ�ELOHúL-
PLQGH�NDWHúLQLQ�SHN�oRN�IRUPX�\HU�DOPDNWDGÕU�DQFDN�HQ�oRN�
EXOXQDQ�HSLJDOORFDWHFKLQ���JDOODWH��(*&*��IRUPXGXU��GL÷HU-
OHUL�� HSLNDWHúLQ�� HSLNDWHúLQJDOODW�� HSLJDOORNDWHúLQJDOODW��
HSLJDOORNDWHúLQ�� NDWHúLQ�� JDOORNDWHúLQ�� ������ 'Lú� KHNLPOL÷L�
DODQÕQGD��\HúLO�oD\�HNVWUDWODUÕQÕQ�NXOODQÕPÕ�KDOD�DUDúWÕUÕOPDN-
WDGÕU��(*&*
QLQ�RVWHREODVWODUGD�PDWULV�PHWDOORSURWHLQD]��
XQ�
�003���� HNVSUHV\RQXQX� YH� RVWHRNODVW� IRUPDV\RQXQX�
HQJHOOH\HUHN� DOYHRODU� NHPLN� UH]RUSVL\RQXQX� |QOHGL÷L� YH�
E|\OHFH� SHULRGRQWDO� KDVWDOÕNODUGDQ� NRUXGX÷X� ELOLQPHNWHGLU�
������ ����� \ÕOÕQGD� \DSÕODQ� ELU� oDOÕúPDGD�� \HúLO� oD\ÕQ� N|N�
NDQDO�LUULJDV\RQX�RODUDN�DQWLPLNUREL\DO�HWNL\H�VDKLS�ROGX÷X�

GD�J|VWHULOPLúWLU������
<HúLO� oD\� HNVWUDWÕQÕQ� DY�OVH� ROPXú� GLúOHU� LoLQ� ELU� VDNODPD�
RUWDPÕ� RODUDN� HWNLQOL÷LQLQ� in vitro RODUDN� DUDúWÕUÕOGÕ÷Õ� ELU�
oDOÕúPDGD�� LQVDQ� SHULRGRQWDO� OLJDPHQW� �3'/�� K�FUHOHUL�
N�OW�UH� HGLOLS��+DQNV�GHQJHOL� WX]� o|]HOWLVL� �+%66���PXVOXN�
VX\X�� V�W�� \HúLO� oD\� HNVWUDWÕ� YH� WLFDUL� \HúLO� oD\� LoHULVLQGH�
VDNODQPÕúWÕU�� ��� ��� ��� ��� YH� ��� VDDW� VRQUD�� RSWLN�PLNURVNRS�
DOWÕQGD�IDUNOÕ�RUWDPODUGDNL�K�FUHOHU�LQFHOHQPLú�YH�FDQOÕOÕNODUÕ�
DQDOL]� HGLOPLúWLU�� %X� oDOÕúPDQÕQ� VRQXoODUÕQD� J|UH� \HúLO� oD\�
HNVWUDWÕ�YH�+%66�RUWDPÕ�DUDVÕQGD�K�FUH�FDQOÕOÕ÷Õ�DoÕVÕQGDQ�ELU�
IDUN� ROPDGÕ÷Õ�� \HúLO� oD\� HNVWUDWÕQÕQ� GL÷HU� RUWDPODUGDQ� GDKD�
\�NVHN� K�FUH� FDQOÕOÕ÷Õ� J|VWHUGL÷L� RUWD\D� NRQPXúWXU� ������
hONHPL]�ELUoRN� IDUNOÕ� IORUD\D� HY� VDKLSOL÷L� \DSPDNWDGÕU��%X�
�U�QOHULQ� IDUPDNRORMLN� YH� EL\RORMLN� HWNLQOLNOHULQLQ� GHWD\-
ODQGÕUÕOPDVÕ�� D÷Õ]� GLú� VD÷OÕ÷Õ� DoÕVÕQGDQ� GD� \HQL� NXOODQÕP�
DODQODUÕQÕQ�JHOLúWLULOPHVLQH�|QF�O�N�HGHFHNWLU�

;76=i
%LWNLVHO� �U�Q� NXOODQÕPÕ� G�Q\DGD� |]HOOLNOH� VRQ� ��� \ÕO�
LoHULVLQGH� |QHPOL� G�]H\GH� DUWÕú� J|VWHUPLú� ROXS�� EX� DUWÕúWD�
W�NHWLFLOHULQ�NLúLVHO�WHGDYLOHULQGH�V|]�VDKLEL�ROPDN�LVWHPHOHUL�
YH�LODoODUÕQ�\DQ�HWNLOHUL�NRQXVXQGDNL�NXúNXODUÕ�HWNHQ�IDNW|UOHU�
ROPXúWXU�� øQVDQODU�ELWNLVHO�PDWHU\DOOHUGHQ�HOGH�HGLOHQ�HWNHQ�
PDGGHOHUL�JÕGD�WDNYL\HVL�RODUDN�NXOODQPD�\ROXQD�JLWVHOHU�GH�
W�NHWLFLOHULQ� ELWNLOHUGHQ� LVWHGLNOHUL� HWNLOHUL� VD÷ODPDN� LoLQ�
NXOODQGÕNODUÕ� HQ� \D\JÕQ� \|QWHPLQ� LVH� oD\� úHNOLQGH� ROGX÷X�
J|U�OP�úW�U��%X�ED÷ODPGD�W�P�G�Q\DGD�ROGX÷X�JLEL��ONHP-
L]GH� GH� \D\JÕQ� RODUDN� NXOODQÕODQ� QDQH�� DGDoD\Õ�� GD÷� oD\Õ��
ÕKODPXU��SDSDW\D�YH� UH]HQH�oD\ODUÕQÕQ�VD÷OÕN��]HULQH�ELUoRN�
ROXPOX�HWNLOHULQLQ�ROGX÷XQX��KHU�ELWNL�oD\ÕQÕQ�VSHVLILN�HWNLOH-
ULQH�LODYH�RODUDN�DQWLPLNUREL\DO��DQWLRNVLGDQ��NDQVHU�K�FUHVL�
ROXúXPXQX� D]DOWPD�� PLGH\L� NRUX\XFX� YH� UDKDWODWÕFÕ�
|]HOOLNOHULQLQ��DUDúWÕUÕODQ�W�P�ELWNL�oD\ODUÕQGD�RUWDN�ROGX÷XQX�
V|\OHPHN� P�PN�QG�U�� %LWNL� oD\ODUÕQÕQ� VD÷OÕN� �]HULQGHNL�
HWNLOHUL�ELOHúLPOHULQGH�EXOXQDQ�VHNRQGHU�PHWDEROLWOHUGHQ�YH�
|]HOOLNOH�GH�IHQROLN�PDGGHOHU�JUXEXQGDQ�IODYDQRLGOHUGHQ�LOHUL�
JHOGL÷L� J|U�OP�úW�U�� %LWNL� oD\ODUÕQGDQ� LVWHQLOHQ� HWNL\L�
VD÷ODPDGD� YH� HOGH� HGLOHQ� HWNLQLQ� NRUXQPDVÕ� DoÕVÕQGDQ�
GHPOHPH�NRúXOODUÕQÕQ�ROGXNoD�HWNLOL�ROGX÷X��ELWNL� oD\ODUÕQD�
KDVDW�VRQUDVÕ�X\JXODQDQ�NXUXWPD�JLEL�LúOHPOHULQ�KHP�KLM\HQLN�
DoÕGDQ�KHP�GH�ELWNLOHULQ�VD÷OÕN��]HULQH�ROXPOX�HWNL�J|VWHUHQ�
ELOHúHQOHULQLQ�NRUXQPDVÕ�DoÕVÕQGDQ�|QHPOL�ROGX÷X�VRQXFXQD�
XODúÕOPÕúWÕU��
$\UÕFD�� �ONHPL]GH� \HWLúHQ� ELWNL� oD\ODUÕQÕQ� JHQHO� VD÷OÕN� YH�
D÷Õ]�GLú�VD÷OÕ÷Õ��]HULQH�HWNLOHULQL�NRQX�DODQ�DUDúWÕUPDODUÕQ�YH�
NRQX� LOH� LOJLOL� PDNDOHOHULQ� VÕQÕUOÕ� VD\ÕGD� ROGX÷X�� HQGHPLN�
W�UOHULPL]LQ� WDQÕWÕPÕ� DoÕVÕQGDQ� EX� NRQXGDNL� oDOÕúPDODUÕQ�
DUWWÕUÕOPDVÕ�JHUHNWL÷L�GH�J|U�OP�úW�U�

<D]DUODUÕQ�.DWNÕODUÕ�
0DNDOHQLQ�ND\QDN� WDUDPD��\D]PD��G�]HQOHPH�DúDPDODUÕQGD�
\D]DUODU� RUWDN� NDWNÕGD� EXOXQPXúODUGÕU�� <D]DUODU� PDNDOHQLQ�
VRQ�KDOLQL�RNXPXú�YH�RQD\ODPÕúWÕU�

dÕNDU�dDWÕúPDVÕ�
%X�PDNDOHGH�\HU�DODQ�\D]DUODUÕQ�DUDVÕQGD�KHUKDQJL�ELU�oÕNDU�
oDWÕúPDVÕQÕQ�ROPDGÕ÷ÕQÕ�EH\DQ�HGHUL]��

)LQDQVDO�'HVWHN�
+HUKDQJL�ELU�ILQDQVDO�GHVWHN�ELOGLULOPHPLúWLU�



%LWNL� oD\ODUÕ� JHQHO� RODUDN� VDNLQOHúWLULFL� YH� \DWÕúWÕUÕFÕ�� NDOS�
VD÷OÕ÷ÕQÕ�GHVWHNOH\LFL��PLGH�YH�VLQGLULP�VRUXQODUÕQÕ�JLGHULFL��
HQHUML� YH� ]LQGHOLN� VD÷OD\ÕFÕ�� VLQLU� VLVWHPLQL� GHVWHNOH\LFL��
ED÷ÕúÕNOÕN� VLVWHPLQL� J�oOHQGLULFL�� DQWLRNVLGDQ� HWNL� J|VWHULFL��
Y�FXGX� FDQODQGÕUÕFÕ�� VWUHVL� D]DOWÕFÕ� YH� VR÷XN� DOJÕQOÕ÷ÕQÕ�
|QOH\LFL�HWNLOHULQGHQ�GROD\Õ�W�NHWLOPHNOH�ELUOLNWH�KHU�ELWNLQLQ�
LoHUL÷LQH� YH� LoHUGL÷L�PDGGHQLQ�PLNWDUÕQD� ED÷OÕ� RODUDN� ELWNL�
oD\ÕQÕQ� J|VWHUPLú� ROGX÷X� HWNL� GH� IDUNOÕOÕN� J|VWHUPHNWHGLU���
7DEOR� �¶GH� �ONHPL]GH� W�NHWLPL� \D\JÕQ� RODQ� ED]Õ� ELWNL�
oD\ODUÕQÕQ�VD÷OÕN��]HULQH�HWNLOHULQGHQ�EDKVHGLOPLúWLU�

Tablo 1.�)DUNOÕ�ELWNLOHULQ�HWNHQ�PDGGHOHUL�YH�VD÷OÕN��]HULQH�HWNLOHUL

6IVM�tIaÜ
1DQH��Mentha (M.) longifolia cinsi, Lamiaceae (L)�IDPLO\DVÕ-
QD� DLW�� DQD� YDWDQÕ� DVOHQ�$YUXSD� RODQ� ELU� ELWNLGLU��'DKD� oRN�
QHPOL� YH� VXODN� RUWDPÕ� VHYHQ� YH� NHQGLOL÷LQGHQ� \HWLúHELOHQ�
WÕEEL�YH�HNRQRPLN�GH÷HUH� VDKLS�RODQ�QDQH�ELWNLVLQLQ�ELUoRN�
W�U�� EXOXQPDNWDGÕU��7LFDUL� YH� WÕEEL� NXOODQÕPODUÕ� RODQ� W�UOHU�
DUDVÕQGD�EDúOÕFD�M. spicata Huds, M. arvenis L. veya M. x 
piperita L., M. vulgaris, M. spicata L., M. piperita L., M. 
pulegium L. ve M. crispa L. W�UOHUL�\HU�DOPDNWD�ROXS��ONHP-
L]GH�JHQHOOLNOH M.aquatica, M. Pulegium, M. longifolia, M. 
Arvensis, M. spicata, M. Nigricans, M. rotundifolia� W�UOHUL�
WLFDUL�RODUDN�\HWLúWLULOPHNWHGLU�����
1DQH� oD\Õ� �ONHPL]GH� ROGX÷X� JLEL� W�P� G�Q\DGD� HQ� ID]OD�
ELOLQHQ�ELWNL�oD\ODUÕQGDQ�ELUL�ROXS��WHN�EDúÕQD�\D�GD�OLPRQ�YH�
EHUJDPXW� JLEL� WXUXQoJLO� PH\YHOHUL\OH� NDUÕúWÕUÕODUDN� GD�
W�NHWLOPHNWHGLU��1DQH�\DSUDNODUÕ�ELWNL�oD\Õ�RODUDN�W�NHWLPLQLQ�
\DQÕQGD�HVDQVL\HO�\D÷�EDNÕPÕQGDQ�]HQJLQ�ROPDVÕ�QHGHQL\OH�
HF]DFÕOÕN�YH�NR]PHWLN�DODQÕQ�GD�\D\JÕQ�RODUDN�NXOODQÕOPDN-
WDGÕU��
1DQH�\DSUD÷ÕQÕQ�IHQROLN�LoHUL÷LQL�EDúOÕFD�URVPDULN�DVLW��NORUR-
MHQLN�DVLW��UXWLQ�YH�NDIHLN�DVLW��HULRFLWULQ��OXWHROLQ�YH�KHVSHUL-
GLQ� JLEL� oHúLWOL� IODYRQRLGOHU� ROXúWXUPDNWDGÕU�� 8oXFX� \D÷�
ELOHúLPLQGH�LVH�EDúOÕFD�PHQWRO�YH�PHQWRQ�LOH�PHQWRIXUDQ�YH�
PHQWLO�DVHWDW�EXOXQPDNWDGÕU������=LYNRYLF�YH�DUN�������WDUDIÕQ-
GDQ�����¶GH�\DSÕODQ�ELU� oDOÕúPDGD�QDQH�oD\ÕQGD�D\UÕFD�)H��
0J��0Q��&X��=Q��6H��0R��&R�YH�6H�JLEL�oHúLWOL�HOHPHQWOHULQ�
EXOXQGX÷X� EHOLUWLOPLúWLU�� 'XEDQG� YH� DUN�� ����� ����¶GH�
\DSWÕNODUÕ� ELU� oDOÕúPD� VRQXFXQGD� QDQH� oD\ÕQÕQ� GHPOHQPHVL�
VÕUDVÕQGD�QDQH�ELWNLVLQGH�EXOXQDQ�XoXFX�ELOHúHQOHULQLQ�VDGHFH�
���� RUDQÕQGD� GHPH� JHoWL÷LQL� EXQXQOD� ELUOLNWH� LoHUL÷LQGHNL�
SROLIHQRO� ELOHúHQOHULQLQ� LVH� ���� RUDQÕQGD� GHPH� JHoWL÷LQL�
ELOGLUPLúOHUGLU�
1DQH� oD\ÕQÕQ� VD÷OÕN� �]HULQH� HWNLOHUL� KDNNÕQGD� \DSÕODQ�
oDOÕúPDODU� QDQH� oD\ÕQÕQ� DQWLRNVLGDQ�� DQWLPLNUREL\DO��
DQWLNRQMHVWLI�� DQWLVSD]PRGLN�� DQWLLQIODPDWXYDU�� DQWLPXWDMH-
QLN�� DQWLVHSWLN� YH� DQWLIXQJDO� |]HOOLNOHULQLQ� ROGX÷XQX� J|V��
WHUPHNWHGLU����������.DSS�YH�DUN�������$YUXSD�PDUNHWOHULQGH�
EXOXQDQ�WLFDUL�SDNHW�oD\ODUÕQGD�\DSWÕNODUÕ�DQDOL]OHU�VRQXFXQGD�
QDQH�oD\ODUÕQÕQ�IHQROLN�PDGGH�LoHUL÷LQLQ�YH�XoXFX�\D÷�ELOH��
úLPLQLQ�ROGXNoD�\�NVHN�ROGX÷XQX�YH�D\UÕFD�LoHUGL÷L�OXWHROLQ�
YH�DSLJHQLQ�JLEL�ELOHúHQOHULQ�GH�HWNLVL\OH�DNXW�VROXQXP�\ROX�
HQIHNVL\RQODUÕ��]HULQGH�SRWDQVL\HO�RODUDN�ID\GDOÕ�HWNLOHULQLQ�
ROGX÷XQX�ELOGLUPLúOHUGLU��%HJDV�YH�DUN�������QDQH�oD\Õ�W�NHWL-
PLQLQ�ED÷ÕúÕNOÕN�YH�VLQGLULP�ER]XNOXNODUÕQGD�HWPHQ�HQ]LPOHU�
�]HULQGHNL�HWNLVLQL�DUDúWÕUGÕNODUÕ�ELU�oDOÕúPDGD��QDQH�oD\ÕQÕQ�
G�]HQOL�RODUDN�W�NHWLOPHVL�VRQXFXQGD�NOLQLN�RODUDN�X\JXODQDQ�
LODoODUÕQ� IDUPDNRNLQHWLNOHULQL� GH÷LúWLUHELOGL÷LQL� YH� NDQVHU�
JHOLúLPLQL� |QOHPHN� LoLQ� HWNLOL� HQ]LPOHU� �]HULQGH� ID\GDOÕ�
HWNLOHUL�ROGX÷XQX�ELOGLUPLúOHUGLU��<DSÕODQ�ELU�GL÷HU�oDOÕúPDGD�
����� LVH� QDQH� oD\Õ� W�NHWLPLQLQ� WHVWHVWHURQ�� IROLN�O� X\DUÕFÕ�
KRUPRQ�YH�OXWHLQL]DQ�KRUPRQX��]HULQGHNL�HWNLOHUL�DUDúWÕUÕOPÕú�
ROXS��QDQH�oD\Õ�W�NHWLPLQLQ�EX�KRUPRQODU��]HULQH�HWNL�HGHUHN�
VLQGLULPH�\DUGÕPFÕ� ROGX÷X� DQFDN� \�NVHN� GR]ODUGD� NXOODQÕO-
PDVÕQÕQ� WRNVLN�HWNL�\DSDELOHFH÷LQLQ�XQXWXOPDPDVÕ�JHUHNWL÷L�
YXUJXODQPÕúWÕU��

/ʈ:ʈ̪
%LWNLOHU�� LON�oD÷ODUGDQ�J�Q�P�]H�JHOLQFH\H�NDGDU�LQVDQODUÕQ�
WHPHO�EHVLQ�ND\QDNODUÕ�ROPDODUÕ�\DQÕQGD�LON�LODoODUÕQÕQ�GD�DQD�
ND\QD÷ÕQÕ� ROXúWXUPXúWXU�� %X� ELWNLOHULQ� KDQJLOHULQLQ� ]HKLUOL�
KDQJLOHULQLQ� úLID� YHULFL� �WÕEEL�� ROGX÷XQX� GHQH\HUHN� WHFU�EH�
HGHQ�LQVDQR÷OX��HGLQLOHQ�WHFU�EHOHUL�QHVLOGHQ�QHVLOH�DNWDUDUDN�
J�Q�P�]H�NDGDU�XODúPDVÕQÕ�VD÷ODPÕúWÕU��*�Q�P�]GH�ELWNLVHO�
LODo� NXOODQÕPÕ� ROGXNoD� \D\JÕQODúPÕú� YH� EX� X\JXODPD�
JHOHQHNVHO�WDPDPOD\ÕFÕ� WÕS� DGÕ� DOWÕQGD� ILWRWHUDSL� RODUDN�
DGODQGÕUÕOPDNWDGÕU��<DSÕODQ� DUDúWÕUPDODUD� ���� J|UH� G�Q\DGD�
\DNODúÕN� ������������������ DUDVÕQGD� ELWNL� W�U�� EXOXQPDNWD�
ROXS�� EX� ELWNLOHUGHQ� ������� WDQHVLQLQ� GH� WÕEEL� DPDoOÕ�
NXOODQÕOGÕ÷Õ� ELOGLUPHNWHGLU�� hONHPL]�$YUXSD�6LELU\D��$NGH��
QL]� YH� øUDQ�7XUDQ� E|OJHVL� ROPDN� �]HUH� �� WHPHO� ELWNL�
FR÷UDI\DVÕQÕQ� NHVLúLP� E|OJHVLQGH� \HU� DOPDVÕ� YH� HOYHULúOL�
LNOLP� NRúXOODUÕQGDQ� GROD\Õ� |QHPOL� ELWNL� oHúLWOLOL÷LQH� VDKLS�
ROXS��EX�ELWNLOHULQ�ELUoR÷X�GD�HQGHPLNWLU������7ÕEEL�ELWNLOHULQ�
JÕGD�� LODo�� NR]PHWLN� YH� EDKDUDW� JLEL� ELUoRN� NXOODQÕP� DODQÕ�
LoHULVLQGH�HQ�|QHPOL�NXOODQÕPÕ�³ELWNL�oD\Õ´�úHNOLQGH�ROPDN-
WDGÕU�� (Camellia sinensis)� ELWNLVLQGHQ� HOGH� HGLOHQ� oD\ODU�
�VL\DK��\HúLO��RRORQJ�YH�EH\D]�oD\��G�Q\DGD�HQ�SRS�OHU�YH�HQ�
W�NHWLOHQ� LoHFHN� NRQXPXQGDGÕU� ������� $QFDN�� (Camellia 
sinensis)� ELWNLVL� GÕúÕQGD� GD� G�Q\DGD� YH� �ONHPL]GH� \|UH� YH�
JHOHQHNOHUH�ED÷OÕ�RODUDN�ELUoRN�ELWNLQLQ�IDUNOÕ�NÕVÕPODUÕQGDQ�
ELWNL� oD\Õ� KD]ÕUODQPDNWD� YH� W�NHWLOPHNWHGLU�� %X� ELWNLOHULQ�
ELUoR÷XQXQ�DGÕ�\|UH�KDONÕ� WDUDIÕQGDQ�YHULOPLú�YH�KDWWD�D\QÕ�
W�U�ELWNLOHU� IDUNOÕ�\|UHOHUGH�GH÷LúLN� LVLPOHUOH�DGODQGÕUÕOPDN-
WDGÕU�� hONHPL]GH� DGDoD\Õ�� GD÷� oD\Õ�� ÕKODPXU�� NHNLN�� QDQH��
OLPRQ��SDSDW\D��NXúEXUQX��]HQFHILO��PH\DQ�N|N��YH�GHIQH�JLEL�
VÕN�NXOODQÕODQ�ELWNLOHULQ�GÕúÕQGD��E|÷�UWOHQ��ELEHUL\H��UH]HQH��
PHUVLQ��PHOLVD��NDUDQILO��DW�NX\UX÷X��ÕVÕUJDQ��VLQDPHNL��DOWÕQ�
RWX��oDNúÕU��FLYDQSHUoHPL��J�OKDWPL�YH�IXQGD�JLEL�ELWNLOHU�GH�
oD\� RODUDN� NXOODQÕOPDNWDGÕU�� -DSRQ\D
GD� \D\JÕQ� RODUDN� DUDS�
\DVHPLQL��EDOVDP�DUPXGX��DUSD�RWX��-DSRQ�KXUPDVÕ��J|]\DúÕ�
RWX�YH�JRML�EHUU\��NXUW��]�P���oD\Õ�JLEL�ELU�GL]L�ELWNL�oD\ODUÕ�
W�NHWLOPHNWHGLU��%HQJDO�D\YDVÕ�(Aegle marmelos)�LVH�|]HOOLNOH�
+LQGLVWDQ��6UL�/DQND��3DNLVWDQ��%DQJODGHú��%XUPD��7D\ODQG�
YH�GL÷HU�*�QH\GR÷X�$V\D��ONHOHULQGH�\HWLúWLULOHUHN�W�NHWLOHQ�
ELU�GL÷HU�|QHPOL�ELWNL�oD\ÕGÕU��5RRLEXV�oD\Õ�YH�%RURWXWX�oD\Õ�
LVH�SRS�OHU�*�QH\�$IULND�ELWNL�oD\ODUÕ�ROXS�|]HOOLNOH�*�QH\�
$IULND
GD� JHOHQHNVHO� WÕSWD� \D\JÕQ� RODUDN� NXOODQÕOPDNWDGÕU��
<HúLO� DOWÕQ� RODUDN� DGODQGÕUÕODQ�<HUED� PDWH� oD\Õ� LVH� *�QH\�
$PHULND
GD�\HUOL�KDON�WDUDIÕQGDQ�\D\JÕQ�RODUDN�W�NHWLOPHNWH�
YH�\XNDUÕGD�EHOLUWLOHQ�GL÷HU�ELWNLVHO�oD\ODUGDQ�IDUNOÕ�RODUDN�EX�
oD\�VL\DK�oD\�JLEL�NDIHLQ�GH�LoHUPHNWHGLU������
%LWNLOHULQ�\DSÕVÕQGD�WHPHO�\DSÕ�YH�EHVLQ�GHSR�PDGGHOHUL�RODQ�
SULPHU� PHWDEROLWOHULQ� �NDUERQKLGUDW�� \D÷�� SURWHLQ�� VHO�OR]��
SHNWLQ�YE��JLEL�\�NVHN�PROHN�OO��PDGGHOHU��GÕúÕQGD�PLNWDU-
ODUÕ� ED]HQ� |Oo�OHPH\HFHN� NDGDU� D]� RODQ� DONDORLWOHU�� XoXFX�
\D÷ODU�� JOLNR]LWOHU�� IODYDQRLGOHU�� WDQHQOHU�� IHQROOHU�� UHQN�
PDGGHOHUL�YH�UHoLQHOHU�JLEL�N�o�N�PROHN�OO��VHNRQGHU�PHWD��
EROLWOHU� EXOXQPDNWDGÕU�� 6HNRQGHU� PHWDEROLWOHU� EDNÕPÕQGDQ�
]HQJLQ�RODQ�ELWNLOHU� WÕEEL�YH�DURPDWLN�ELWNLOHU�JUXEXQGD�\HU�
DOPDNWDGÕU��%X�PHWDEROLWOHU�ELWNLOHULQ�WHPHO�HWNHQ�PDGGHOHUL-
QL� ROXúWXUPDNWD� YH� KDVWDOÕNODUÕ� WHGDYL� HGLFL� HWNLOHUL� EX�
PDGGHOHUGHQ� ND\QDNODQPDNWDGÕU�� +HU� ELWNL� oD\ÕQÕQ� VD÷OÕN�
�]HULQH�HWNLVL�LoHUL÷LQGHNL�HWNHQ�PDGGHVLQH�YH�EX�PDGGHQLQ�
PLNWDUÕQD�J|UH�GH÷LúLNOLN�J|VWHUPHNOH�JHQHO�RODUDN�$��%��&��(�

YLWDPLQOHUL��SROLIHQROOHU� �IODYRQRLGOHU�� IODYDQROOHU�� IODYRQRO-
OHU��L]RIODYRQHOOHU��NXHUVHWLQ��NDWHIOLQ��HSLNDWHIOLQ�YE����NRHQ-
]LP�4����oLQNR�� VHOHQ\XP�YH�GL÷HU� ILWRNLP\DVDOODU�JLEL�ELU�
WDNÕP�GR÷DO�DQWLRNVLGDQ�ELOHúLNOHUL�E�Q\HVLQGH�EXOXQGXUPDN-
WDGÕU������$\UÕFD��ELWNL�oD\ODUÕQGD�VD÷OÕN��]HULQH�HWNL�HGHQ�YH�
ED]ÕODUÕQÕQ�DURPDWHUDSDWLN�|]HOOL÷L�GH�RODQ�DURPD�ELOHúHQOHUL�
GH� PHYFXWWXU�� ùHNLO� �¶GH� ELWNL� oD\ODUÕQGD� EXOXQDQ� EDúOÕFD�
HWNHQ�PDGGHOHU���ùHNLO��¶GH�LVH�ELWNL�oD\ODUÕQGD�EXOXQDQ�ED]Õ�
WHPHO�XoXFX�HWNHQ�ELOHúHQOHU�J|VWHULOPLúWLU��

ùHNLO����%LWNL�oD\ODUÕQGD�EXOXQDQ�EDúOÕFD�HWNHQ�PDGGHOHU

ùHNLO����%LWNL�oD\ODUÕQGD�EXOXQDQ�ED]Õ�WHPHO�XoXFX�HWNHQ�ELOHúHQOHU�

%DOFÕ�7RUXQ�)��YH�DUN�$NG�'Lú�+HN�'�����������

ÖZ
Amaç:
øQVDQODU�JHoPLúWHQ�J�Q�P�]H�\DúDGÕNODUÕ�E|OJHGH�\HWLúHQ�ELWNLOHUL�JÕGD�YH�LODo�RODUDN�NXOODQPÕú��
EXQODUOD�LOJLOL�GHQH\LPOHU�QHVLOGHQ�QHVLOH�DNWDUÕOPÕúWÕU��g]HOOLNOH�VRQ�\ÕOODUGD�LQVDQODUÕQ�VHQWHWLN�
LODoODUÕQ�ED]Õ�\DQ�HWNLOHULQGHQ�NDoÕQPDN�LVWHPHOHUL�QHGHQL\OH�GR÷DO��U�QOHUH�LOJL�DUWPÕú��|]HOOLNOH�
GH�oD\�RODUDN�W�NHWLOHQ�ELWNLOHULQ�W�NHWLPL�\D\JÕQODúPÕúWÕU��'�Q\DGD�oD\�GHQLOLQFH�LON�DNOD�JHOHQ�
Camellia sinensis�ELWNLVLQLQ�IDUNOÕ�úHNLOOHUGH�LúOHQPHVL\OH��UHWLOHQ�VL\DK�YH�\HúLO�oD\�ROVD�GD�GL÷HU�
SHN�oRN�ELWNLGHQ�GH�oHúLWOL�OH]]HW�YH�EL\RDNWLI�|]HOOLNWH�oD\�HOGH�HGLOGL÷L�YH�W�NHWLOGL÷L�ELOLQPHN-
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ELWNLQLQ� NXOODQÕOGÕ÷Õ� NÕVPÕQD� J|UH� GH÷LúLNOLN� J|VWHUPHNWHGLU�� %X�PDNDOHGH� �ONHPL]GH� \D\JÕQ�
W�NHWLPL� EXOXQDQ� QDQH�� ÕKODPXU�� UH]HQH�� SDSDW\D�� DGDoD\Õ� YH� GD÷� oD\Õ� JLEL� ELWNLOHULQGHQ� HOGH�
HGLOHQ� oD\ODUÕQ� NXOODQÕP� DODQODUÕ�� JHQHO� VD÷OÕN� YH� D÷Õ]� GLú� VD÷OÕ÷Õ� �]HULQGHNL� ROXPOX� HWNLOHUL�
ELOLPVHO�YHULOHU�ÕúÕ÷ÕQGD�GHUOHQPLúWLU���
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1PTIU]Z�tIaÜ
,KODPXU��Tiliaceae�IDPLO\DVÕQGDQ�\HU�DODQ�Tilia FLQVL�ELU�D÷Do�
W�U�G�U�� %LUoRN� IDUNOÕ� W�U�� ROPDNOD� ELUOLNWH� KHPHQ� KHPHQ�
KHSVLQLQ� WHUDS|WLN� YH� NR]PHWLN� |]HOOLNOHUL� ROXS� |]HOOLNOH�
N�o�N� \DSUDNOÕ� Tilia cordata� W�U�� LOH� E�\�N� \DSUDNOÕ Tilia 
platphyllos� W�U�� WHGDYL� DPDoOÕ� NXOODQÕOÕUNHQ�� Tilia vulgaris 
W�U��LVH�GDKD�oRN�ELWNL�oD\Õ�RODUDN�W�NHWLOPHNWHGLU����������
,KODPXU�oD\Õ�GD�ELWNLQLQ�NXUXWXOPXú�oLoHNOHUL�ROXS�G�Q\DQÕQ�
KHU� \HULQGH� VR÷XN� DOJÕQOÕ÷ÕQGD� YH� JDVWURLQWHVWLQDO� UDKDW��
VÕ]OÕNODUGD� HQ� HWNLOL� GR÷DO� LODoODUGDQ� ELUL� RODUDN� LQVDQR÷OX�
WDUDIÕQGDQ�\�]\ÕOODUGÕU�NXOODQÕOPDNWDGÕU��,KODPXU�oD\Õ�\D\JÕQ�
RODUDN�NXUXWXOPXú�ELWNLQLQ�WDPDPÕQÕQ��oLoHN��VDS�YH�\DSUDN-
ODU�� ND\QDPÕú� VXGD� ���� GN� GHPOHQPHVL� YH� VRQUDVÕQGD�
V�]�OPHVL� úHNOL\OH� W�NHWLOPHNWHGLU� ������ g]HOOLNOH� ELWNLQLQ�
GR÷UXGDQ� GHPOHQPHVL� úHNOL\OH� W�NHWLOHQ� ÕKODPXU� oD\ÕQÕQ�
VD÷OÕN��]HULQH�\DUDUODUÕQÕQ�EHOLUOHQPHVL�LOH�VRQ�\ÕOODUGD�IDUNOÕ�
IRUPODUGD�GD�W�NHWLOGL÷L�J|U�OPHNWHGLU���

,KODPXU� oD\ÕQÕQ� VD÷OÕN� �]HULQH� HWNLOHULQLQ� IODYDQRLGOHULQ� GH�
\HU� DOGÕ÷Õ� SROLIHQROLN� ELOHúLNOHUGHQ� ND\QDNODQGÕ÷Õ� ELOGLULO��
PHNWHGLU�������,KODPXU�oD\Õ��EDúWD�NXHUVHWLQ�JOLNR]LWOHU��UXWLQ��
NXDUVLWULQ� YH� L]RNDUVLWULQ��� NDHPSIHURO� JOLNR]LG� �WLOLURVLG���
SURVL\DQLGLQOHU�YH�IHQROLN�DVLWOHU��NDIHLN�DVLW��S�NXPDULN�DVLW�
YH� NORURMHQLN� DVLW�� ROPDN� �]HUH� oHúLWOL� IHQROLN� ELOHúLN�
VÕQÕIODUÕQÕ�LoHUHQ�NDUPDúÕN�ELU�NLP\DVDO�ELOHúLPH�VDKLSWLU������
����� 7�P� EX� NDUPDúÕN� NLP\DVDO� \DSÕVÕ� �]HULQH� \DSÕODQ�
oDOÕúPDODU� �������� ÕKODPXU� oD\ÕQÕQ� \DWÕúWÕUÕFÕ�� LGUDU�
V|NW�U�F���WHUOHWLFL�HWNLOHULQLQ�\DQÕ�VÕUD�JULS��|NV�U�N��ER÷D]�
WDKULúL�� PLJUHQ�� oDUSÕQWÕ�� NDUDFL÷HU�� PLGH� YH� VDIUD� NHVHVL�
UDKDWVÕ]OÕNODUÕQGD�SR]LWLI�HWNLVLQLQ�ROGX÷XQX�J|VWHUPHNWHGLU��
*�URO�YH�DUN�������WDUDIÕQGDQ�7�UNL\H¶GH�\DúD\DQ�����DQQH�LOH�
\DSÕODQ�ELU�oDOÕúPDGD�oRFXNODUÕQÕQ�VD÷OÕN�VRUXQODUÕ�HVQDVÕQGD�
NXOODQGÕNODUÕ� ELWNLVHO� o|]�POHU� DUDúWÕUÕOPÕúWÕU�� $UDúWÕUPD�
VRQXFXQGD� DQNHWH�NDWÕODQ� DQQHOHULQ� oRFXNODUÕQ��VW� VROXQXP�
\ROX�HQIHNVL\RQX��JDVWURLQWHVWLQDO�VLVWHP�ER]XNOXNODUÕ�VHPS-
WRPODUÕQÕ� WHGDYL� HWPHN� LoLQ� VDGHFH�������¶�Q�Q� HF]DQHGHQ�
LODo�DOGÕ÷ÕQÕ�������
LQLQ�ER÷D]�D÷UÕVÕQGD�������
LQLQ�EXODQWÕ�
YH� NXVPDGD�� �����
VLQLQ� JD]� D÷UÕVÕ� YH� KD]ÕPVÕ]OÕNWD��
�����
VLQLQ�NDEÕ]OÕNWD�������
LQLQ�|NV�U�NWH�YH������
�Q�Q�
X\NX� SUREOHPOHULQGH� ELWNLVHO� GHVWHN� �U�QOHULQL� NXOODQGÕ÷Õ�
EHOLUOHQPLúWLU��$QNHWH�NDWÕODQ�DQQHOHULQ�oRFXNOXN�oD÷Õ�VD÷OÕN�
VRUXQODUÕ� LOH�EDúD�oÕNPDN�LoLQ�EDúWD�QDQH�OLPRQ��ÕKODPXU�YH�
UH]HQH� NXOODQGÕ÷Õ� D\UÕFD� DGDoD\Õ�� SDSDW\D�� ND\ÕVÕ� \DSUD÷Õ��
PHOLVD�� NLP\RQ� VX\X�� ELEHUL\H� YH� NXúEXUQX� oD\ODUÕQÕ� GD�
NXOODQGÕNODUÕ�LIDGH�HGLOPLúWLU�

<DSÕODQ�ELU�GL÷HU�DUDúWÕUPDGD������ÕKODPXU�oD\ÕQD�EDO�LODYHVL-
QLQ� DQWLRNVLGDQ� YH�+LGURNVLPHWLO� )XUIXUDO� �+0)�� ROXúXPX�
�]HULQH� HWNLOHUL� DUDúWÕUÕOPÕúWÕU�� dDOÕúPD� VRQXFXQGD� ÕKODPXU�
oD\ÕQD�EDO�LODYHVLQLQ�����GN�VRQUD�\DSÕOPDVÕ�|QHULOPLú�ROXS�EX�
V�UHGHQ�VRQUD�HNOHQHQ�EDOÕQ�DQWLRNVLGDQ�DNWLYLWH\L�DUWWÕUGÕ÷Õ�
YH�+0)�ROXúXPXQX� D]DOWWÕ÷Õ� EHOLUOHQPLúWLU��$\UÕFD�� \DSÕODQ�
EDúND�ELU�DUDúWÕUPDGD������GHPOHPH�LúOHPLQLQ������&¶GH�HQ�
ID]OD�������GN�V�UH�LOH�JHUoHNOHúWLULOPHVLQL�GDKD�X]XQ�V�UH�YH�
VÕFDNOÕNWD�ER]XOPD�WHSNLOHULQLQ�EDúOD\DFD÷Õ�ELOGLULOPLúWLU��

:MbMVM
Apiaceae YH\D�Umbellifereae� IDPLO\DVÕQGDQ�RODQ� UH]HQHQLQ�
(Foeniculum vulgare Miller)�DFÕ�UH]HQH (Foeniculum vulgare 
varietas vulgare)�YH�WDWOÕ�UH]HQH (Foeniculum vulgare varie-
tas dulce) RODUDN� EDúOÕFD� �� IDUNOÕ� N�OW�U� YDU\HWHVL� YDUGÕU�
���������+DON�DUDVÕQGD�WHGDYL�DPDFÕ\OD�|]HOOLNOH�PLGH�UDKDWVÕ-
]OÕNODUÕQGD�� JD]� V|NW�U�F��� V�W� oR÷DOWÕFÕ� YH� \DWÕúWÕUÕFÕ�
|]HOOLNOHUL� QHGHQL\OH� VÕNOÕNOD� W�NHWLOPHNWHGLU� ������ 5H]HQH��
ELWNLVHO�oD\�DPDFÕ\OD�W�NHWLOGL÷LQGH�|]HOOLNOH�\DSUDNODUÕ������
RUDQÕQGD� VÕFDN� VX� LoHULVLQGH� GHPOHQHUHN� W�NHWLOPHNWH� LNHQ��
D\UÕFD� XoXFX� \D÷Õ� DQWLPLNUREL\DO�� DQWLRNVLGDQ�� EDOJDP�
V|NW�U�F��HWNLVL� VHEHEL�N|NOHUL� LVH�GH� LGUDU�V|NW�U�F��HWNLVL�
VHEHEL� LOH� W�NHWLOPHNWHGLU�� hONHPL]GH� \R÷XQ� RODUDN� WDUÕPÕ�
\DSÕODQ�WÕEEL�YH�DURPDWLN�ELWNLOHU�DUDVÕQGD�\HU�DODQ�UH]HQHQLQ�
�UHWLPL�|]HOOLNOH�%XUGXU�LOL�YH�oHYUHVLQGH�\DSÕOPDNWDGÕU�������
5H]HQH� ELOHúLPLQGH� ������� RUDQÕQGD� VDELW� \D÷�� �������
RUDQÕQGD�SURWHLQ�YH������RUDQÕQGD�XoXFX�\D÷� LoHUPHNWHGLU�
������%X�ELOHúHQOHULQ�GÕúÕQGD�GD�\DSÕVÕQGD�IHQLOSURSDQRLGOHU��
PRQRWHUSHQLGOHU�� VHVNLWHUSHQOHU�� NXPDULQOHU�� WULWHUSHQRLGOHU��
WDQHQOHU��IODYRQRLGOHU��NDUGL\DN�JOLNR]LWOHU��VDSRQLQOHU�EXOXQ-
PDNWDGÕU��<DSÕODQ�DUDúWÕUPDODUGD���������UH]HQHQLQ�XoXFX�\D÷�
ELOHúLPL� LQFHOHQGL÷LQGH� LVH� JHQHO� RODUDN� HQ� \�NVHN� RUDQGD�
DQHWRO�� OLPRQHQ� YH� IHQNRQ� EXOXQGX÷X�� EXQODUÕQ� GÕúÕQGD� LVH�
HVWUDJRO�� VDIURO�� DOID�SLQHQ�� DOID�SKHOODQGULQH�� NDPIHQ��
EHWD�SLQHQ��EHWD�PLUVHQ�YH�S�VLPHQ�JLEL�ELOHúLNOHU�LoHUGL÷L�GH�
EHOLUOHQPLúWLU��$URPDWLN�ELU�\DSÕ\D�VDKLS�RODQ�UH]HQLQ�XoXFX�
\D÷Õ�JHQHO�RODUDN�NR]PHWLN�YH�IDUPDV|WLN��U�QOHUGH�NXOODQÕO-
PDNWDGÕU��
5H]HQH� oD\Õ� IHQROLN� ELOHúHQOHU� EDNÕPÕQGDQ� ROGXNoD�
]HQJLQGLU��5H]HQH�oD\ÕQGD���NDIHRLONLQLN�DVLW����NDIHRLONLQLN�
DVLW�� URVPDULQLN� DVLW�� HULRGLNWLRO���� RUXWLQRVLG�� NXHUVH-
WLQ���R�JDODNWRVLG�� NDHPSIHURO���RUXWLQRVLG� YH� NDHPS-
IHURO���R�JOXNR]LW�JLEL�\�NVHN�DQWLRNVLGDQ�DNWLYLWHOHUH�VDKLS�
ELOHúHQOHU� LOH� KLGURNVLOVLQQDPLN� DVLW� W�UHYOHUL�� IODYRQRLG�
JOLNR]LWOHU�YH�IODYRQRLG�DJOLNRQODUÕQ�EXOXQGX÷X�ELOGLULOPLúWLU�
���������'L÷HU�WDUDIWDQ�UH]HQHQLQ�L\L�ELU�SRWDV\XP��NDOVL\XP��
PDJQH]\XP��GHPLU��IRVIRU�YH�oLQNR�ND\QD÷Õ�ROGX÷X�EHOLUWLOP-
LúWLU���������
<DSÕODQ�DUDúWÕUPDODUGD�UH]HQHQLQ�SL\DVD\D�VXQXOPXú�ELWNLVHO�
LODo� úHNLOOHUL� LQFHOHQGL÷LQGH�� EX� LODoODUÕQ� |]HOOLNOH� JDVWURLQ-
WHVWLQDO� VLVWHPGHNL� GLVSHSVL�� úLúNLQOLN�� JD]� YH� VSD]P� JLEL�
\DNÕQPDODU� LOH� �VW� VROXQXP� \ROODUÕQÕQ� DNÕQWÕODUÕQGD� �QH]OH�
JLEL�� NXOODQÕOGÕ÷Õ� LIDGH� HGLOPLúWLU�� $\UÕFD�� UH]HQH� XoXFX�
\D÷ÕQÕQ�VSD]PROLWLN�HWNLVL�QHGHQL\OH�SHGLDWULN�NROLNOHUGH�YH�
ED]Õ� VROXQXP� VLVWHPL� KDVWDOÕNODUÕQGD� NXOODQÕOGÕ÷Õ�� UH]HQH�
WRKXPXQXQ�LVH�NDGÕQODUGD�PHQVWUXDV\RQX�GHVWHNOH\LFL��NDGÕQ�
NOLPDNWHU\XPXQGD� VHPSWRPODUÕ� JLGHULFL� HWNLOHUL� LOH�
NXOODQÕOGÕ÷Õ�GD�LIDGH�HGLOPHNWHGLU������

Papatya
3DSDW\D��\RO�YH�WDUOD�NHQDUODUÕQÕQ��ERú�\HUOHúLP�E|OJHOHULQLQ��
LúOHQPHPLú� EDKoHOHULQ� ERú� NDODQ� DODQODUÕQGD� GR÷DO� RODUDN�
\D\ÕOÕú� J|VWHUHQ� WHN� \ÕOOÕN�� QDULQ� J|YGHOL�� RWVX� ELU� ELWNLGLU��
3DSDW\D�oD\Õ�Asteraceae IDPLO\DVÕQD�DLW�RODQ�|]HOOLNOH Matri-
caria chomomilla (Compositae)�W�U�Q�Q�NXUXWXOPXú�oLoHNOH��
ULQLQ�VX�LoHULVLQGH�GHPOHQPHVL\OH�HOGH�HGLOPHNWHGLU��3DSDW\D�
oD\Õ�EDúWD�\DWÕúWÕUÕFÕ��VDNLQOHúWLULFL�|]HOOL÷LQLQ�\DQÕ�VÕUD�LúWDK�
DoÕFÕ� YH� JD]� JLGHULFL� HWNLOHUL\OH� X\NXVX]OXN� VRUXQODUÕQGD��

URPDWL]PDO�D÷UÕ��JD]�JLGHULFL��D÷Õ]��\XWDN�YH�ER÷D]�LOWLKDSODQ-
PDODUÕQGD��PLGH�\DQPDODUÕQGD���VW�VROXQXP�\ROX�HQIHNVL\RQ-
ODUÕQGD�VÕNOÕNOD� W�NHWLOPHNWHGLU��3DSDW\D�XoXFX�\D÷Õ�GD�\LQH�
KHP� \DWÕúWÕUÕFÕ� |]HOOL÷L� KHP� GH� VLQGLULP� VLVWHPL� �]HULQGHNL�
HWNLVL\OH�GR÷UXGDQ�NXOODQÕOPDNOD�ELUOLNWH�SDUI�PHUL��NR]PH-
WLN� NUHPOHU�� VDo� YH� FLOW� SUHSDUDWODUÕQGD� YH� DURPDWHUDSLGH�
\R÷XQ�RODUDN�NXOODQÕOPDNWDGÕU�
3DSDW\D�oLoH÷LQGH��VHNRQGHU�PHWDEROLW�RODUDN����WHUSHQRLG�YH�
���IODYRQRLG�GDKLO�ROPDN��]HUH�SHNoRN�oHúLW�NLP\DVDO�ELOHúHQ�
WDQÕPODQPÕúWÕU� ������ 3DSDW\D� ELWNLVLQLQ� \DSÕVÕQGD� DSLJHQLQ��
NXHUVHWLQ�� SDWXOHWLQ�� OXWHROLQ� JLEL� IODYDQRLGOHU� YH� ELVDERORO��
D]XOHQ��úDPD]XOHQ�JLEL�WHUSHQRLGOHUGHQ�ROXúDQ�HVDQVL\HO�\D÷�
LoHUL÷L� QHGHQL\OH� NXYYHWOL� DQWLPLNUREL\DO� HWNLQOL÷H� VDKLSWLU�
������<LQH�SDSDW\D�oD\ÕQÕQ�ELUoRN�N�OW�UGH�J|]�NDSDNODUÕQÕQ�
LOWLKDEÕQGD� YH� NROLN� EHEHNOHUGH� JD]� JLGHULFL� RODUDN�
NXOODQÕOGÕ÷Õ� ELOLQPHNWHGLU�� 3DSDW\D� oD\ÕQÕQ� NDQ� úHNHULQL� YH�
DPLOD]� DNWLYLWHVLQL� |QHPOL� |Oo�GH� G�ú�UG�÷�� YH� GL\DEHWLN�
VÕoDQODUGD� VHUXP� LQV�OLQ� GLUHQFLQL� DUWWÕUGÕ÷Õ� EHOLUOHQPLúWLU�
������*HQHO�DQNVL\HWH�ER]XNOX÷X�RODQ�������\Dú�JUXEXQGDNL�
HUNHNOHUGH� \DSÕODQ� oDOÕúPDODUGD� SDSDW\D� oD\Õ� NXOODQÕPÕQ�
KLSHUDNWLYLWH�� GLNNDWVL]OLN� YH� ROJXQODúPDPD� IDNW|UOHULQL�
L\LOHúWLUGL÷L� EHOLUWLOPLúWLU� ������<DSÕODQ� oDOÕúPDODUGD� ��������
|]HOOLNOH� DVWÕP� YH\D� DOHUMLN� UHDNVL\RQ� J|VWHUHQ� ELUH\OHULQ�
SDSDW\D� oD\� W�NHWLPLQGH� GLNNDWOL� ROPDVÕ� JHUHNWL÷L� GH� ELOGL��
ULOPLúWLU�

)LI�tIaÜ
$GDoD\Õ� (Salvia species)� |]HOOLNOH� $NGHQL]� �ONHOHUL� EDúWD�
ROPDN��]HUH�ELUoRN��ONHGH�\HWLúHQ��G�Q\D�oDSÕQGD�\DNODúÕN�
����W�U�LOH Lamiaceae IDPLO\DVÕQÕQ�HQ�JHQLú�FLQVLGLU��7�UNL-
\H¶GH� ��� W�U� EXOXQPDNWD� YH� EXQODUÕQ� ��¶L� HQGHPLN� |]HOOLN�
WDúÕPDNWDGÕU� ������hONHPL]GH�ELWNLVHO� oD\�RODUDN� HQ�\D\JÕQ�
NXOODQÕODQ�YH�(JH�DGDoD\Õ��<XQDQ�DGDoD\Õ��$QDGROX�DGDoD\Õ�
YH�GD÷�HOPDVÕ�JLEL�LVLPOHUOH�GH�DQÕODQ�DGDoD\Õ�(Salvia frutico-
sa) �P¶\H�NDGDU�ER\ODQDELOHQ��oDOÕ� IRUPXQGD��oRN�\ÕOOÕN�YH�
oRN� GDOODQDQ� ELU� ELWNLGLU�� *HOHQHNVHO� RODUDN� EX� ELWNLQLQ�
\DSUDNODUÕ�oD\�RODUDN�NXOODQÕOÕU�YH�ND\QDPÕú�VX�LoLQGH�����GN�
EHNOHWLOGLNWHQ� VRQUD� W�NHWLOLU� ������ $NGHQL]� �ONHOHULQGH�
EDKDUDW� RODUDN� JÕGD� HQG�VWULVLQGH� NXOODQÕODQ� DGDoD\Õ� D\UÕFD�
oHúLWOL�KDVWDOÕNODUGD�WHGDYL\H�GHVWHN�DPDFÕ\OD�JHOHQHNVHO�WÕSWD�
NXOODQÕOPDNWDGÕU�� *�QH\� %UH]LO\D¶GD� oD\� LoHFH÷L� RODUDN�
PDUNHWOHUGH� VDWÕOPDNWD� RODQ� DGDoD\Õ�� hUG�Q¶GH� LVH� GL\DEHW�
KDVWDODUÕQGD� VÕNOÕNOD� NXOODQÕODQ� ELU� ELWNL� oD\ÕGÕU�� dHúLWOL�
$YUXSD� �ONHOHULQGH� KDIÕ]D\D� RODQ� HWNLOHUL� VHEHEL� LOH��
øVYLoUH¶GH�PHQRSR]�G|QHPLQGHNL�NDGÕQODUÕQ�VHPSWRPODUÕQÕQ�
D]DOWÕOPDVÕ�DPDFÕ\OD��$YXVWXU\D¶GD�LVH�D÷Õ]�YH�ER÷D]�LOWLKDS-
ODUÕQGD� NXOODQÕOPDN� �]HUH� ELWNL� NDUÕúÕPODUÕQGDQ� ROXúDQ�
oD\ODUÕQ� LoHULVLQH� NDWÕOGÕ÷Õ� ELOGLULOPHNWHGLU� ������ <DSÕODQ�
ELOLPVHO� DUDúWÕUPDODU� LQFHOHQGL÷LQGH� DGDoD\ÕQÕQ� |]HOOLNOH�
QH]OH�YH�JULSWHQ�LOHUL�JHOHQ�ER÷D]�UDKDWVÕ]OÕNODUÕQGD��E|EUHN�
KDVWDOÕNODUÕQGD�oD\�RODUDN�LoLOGL÷LQL��\D÷ÕQÕQ�GÕúWDQ�DQWLVHSWLN��
IXQJXVLW�� DQWLLQIODPDWXYDU� HWNL\H� VDKLS� ROGX÷XQX�� ER÷D]� YH�
VROXQXP� \ROX� LOWLKDSODUÕQGD� JDUJDUD� RODUDN� NXOODQÕOGÕ÷ÕQÕ��
GDKLOHQ� WHU� NHVLFL� YH� W�NU�N� VDOJÕVÕQÕ� D]DOWÕFÕ� HWNL\H� VDKLS�
ROGX÷X�ELOGLULOPHNWHGLU�������
2OGXNoD� ID]OD� PLNWDUGD� oHúLGL� EXOXQDQ� DGD� oD\Õ�� \HWLúWL÷L�
E|OJH�� LNOLP� úDUWODUÕ� YH� W�U�QH� ED÷OÕ� RODUDN� \DSUDNODUÕQGD�
\DNODúÕN� ����� RUDQÕQGD� XoXFX� \D÷Õ� EDUÕQGÕUPDNWDGÕU��

$GDoD\Õ� \D÷Õ� LoHULVLQGH� Į�� ȕ�W�\HQ�� NDIXU�� ERUQHRO�� ERULO�
DVHWDW�EXOXQPDNWDGÕU��%D]Õ�XoXFX�\D÷ODUÕQ�LoHULVLQGH�WK\PRO�
YH� FDUYDFURO� GD� WDúÕGÕ÷Õ� ELOGLULOPHNWHGLU�� 8oXFX� \D÷ÕQGD�
WKXMDQ�RUDQÕ���������FLQHRO�RUDQÕ������ERUQHRO�RUDQÕ�����
RODUDN�EHOLUWLOPHNWHGLU������

,Iɦ�tIaÜ
Lamiacea IDPLO\DVÕQÕQ Sideritis� W�UOHULQH� DLW� ELWNLOHU� �ONH��
PL]GH�GD÷�oD\Õ�(Sideritis stricta) RODUDN�ELOLQPHNWH�ROXS��EX�
W�UH�DLW����¶GHQ�ID]OD�FLQVLQ�ROGX÷X�ELOLQPHNWHGLU��%X�W�UOHU��
WHUSHQOHU��VWHUROOHU��NXPDULQOHU��IODYRQRLGOHU�YH�OLJQDQODU�JLEL�
EL\RDNWLI� |]HOOLNOHUH� VDKLS� LNLQFLO� PHWDEROLWOHU� DoÕVÕQGDQ�
]HQJLQGLU�������
'D÷�oD\ÕQGD�EXOXQDQ�IHQROLN�PDGGHOHULQ�VD÷OÕN��]HULQH�RODQ�
HWNLOHUL� LQFHOHQGL÷LQGH�� ODYDQGXOLIROLRVLGH¶LQ� LOWLKDSODQPD\Õ�
|QOH\LFL�� SHURNVLOLSLW� ROXúXPXQX� |QOH\LFL� YH� DQWLRNVLGDQ�
HWNLVLQLQ� ROGX÷X�� YHUEDVFRVLGH¶LQ� NÕUPÕ]Õ� NDQ� K�FUHOHULQL�
VHUEHVW�UDGLNDO�KDVDUÕQGDQ�NRUXPD��WLUR]LQD]�YH�YH\D�PHODQLQ�
�UHWLPLQL� LQKLEH� HWWL÷L�� � DSLJHQLQ� YH� OXWHROLQ¶LQ� DQNVL\HWH\L�
|QOH\LFL�� VLQLU� VLVWHPLQL� UDKDWODWÕFÕ� YH� XQXWNDQOÕ÷Õ� |QOH\LFL�
HWNLVLQLQ� ROGX÷X�� K\SRODHWLQ¶LQ� JDVWULW� ROXúXPXQX� YH� �OVHUL�
HQJHOOHGL÷L�� FDIIHR\OTXLQLF� DVLGLQ� NDQ� EDVÕQFÕQÕ� D]DOWÕFÕ�
|]HOOL÷H�VDKLS�ROGX÷X�YH�IHUXOR\OTXLQLF�DVLWLQ�LVH�KLSHUWDQVL��
\RQX�|QOH\LFL�HWNLVLQLQ�ROGX÷X�ELOGLULOPLúWLU�������
%�W�Q�EX�QHGHQOHUOH�\�]\ÕOODUGDQ�EHUL�JHOHQ�N�OW�U�DNWDUÕPÕ�
LOH� �ONHPL]� LQVDQÕ� WDUDIÕQGDQ� |]HOOLNOH� NÕú� D\ODUÕQGD� oRNoD�
W�NHWLOHQ�GD÷�oD\Õ��]HULQGH�DUDúWÕUPDODU�GD�DUWPDNWDGÕU������
<XNDUÕGD� EDKVHGLOHQ� ELWNL� oD\ODUÕQGDQ� QDQH� YH� DGDoD\ÕQÕQ�
\DSUDNODUÕ�� GD÷� oD\ÕQÕQ� VDS� YH� \DSUDNODUÕ�� ÕKODPXU� YH�
SDSDW\DQÕQ�oLoHNOHUL��UH]HQHQLQ�WRKXP�YH�oLoHNOHUL�ELWNL�oD\Õ�
KD]ÕUODPDGD� NXOODQÕOPDNWDGÕU�� �<LQH� GL÷HU� SHN� oRN� ELWNLQLQ�
oD\� DPDoOÕ� N|NOHUL� �PH\DQ� ELWNLVL��� PH\YHVL� �HOPD�� D\YD���
VDSODUÕ��NLUD]���NDEXNODUÕ��SRUWDNDO��OLPRQ��JLEL�IDUNOÕ�NÕVÕP-
ODUÕ�NXOODQÕOPDNWDGÕU���

$\UÕFD��QDQH�OLPRQ�oD\ÕQGD�ROGX÷X�JLEL���\D�GD�GDKD� ID]OD�
ELWNL� NDUÕúÕPÕ� GD� ELWNL� oD\Õ� RODUDN� KD]ÕUODQDELOPHNWHGLU��%X�
DúDPDGD�XQXWXOPDPDVÕ�JHUHNHQ�KXVXV�ELWNLOHULQ�IDUNOÕ�NÕVÕP-
ODUÕQGD� HWNHQ�PDGGHOHULQL� IDUNOÕ� RUDQODUGD� EXOXQGXUPDVÕ� YH�
EXQD�ED÷OÕ�RODUDN�GD�ELWNLQLQ�LVWHQHQ�HWNL\L�J|VWHUPHVL�GR÷UX�
NÕVÕPODUÕQÕQ�NXOODQÕOPDVÕ�YH�X\JXQ�úDUWODUGD�HNVWUDNWH��GHP-
OHQPHVL�� HGLOPHVL\OH� LOJLOLGLU�� 6RQ� \ÕOODUGD� WHNQRORMLQLQ�
JHOLúPHVLQH�ED÷OÕ�RODUDN�o|]�Q�U�IRUPGD��UHWLOPH\H�EDúODQVD�
GD�ELWNL�oD\ODUÕQÕQ�W�NHWLPL�JHQHOOLNOH�ELWNLQLQ�\D�NHQGLVLQLQ�
\D�GD�V�]HQ�SRúHW�oD\�IRUPXQXQ��������&¶GHNL�VXGD�����GN�
V�UH\OH� HNVWUDNWH� HGLOLS�� HOGH� HGLOHQ� HNVWUDNWÕQ� LoLOPHVL�
úHNOLQGH�ROPDNWDGÕU�������%XUDGD�VX\XQ�VÕFDNOÕ÷Õ�YH�EHNOHPH�
V�UHVL�ROGXNoD�|QHPOL�SDUDPHWUHOHUGLU��d�QN��G�ú�N�VÕFDNOÕN�
\D�GD�GDKD�D]�V�UHOHUGH�\DSÕODQ�HNVWUDNVL\RQ�VÕUDVÕQGD�HWNHQ�
PDGGHOHULQ� VX\D� JHoLúL� \HWHUOL� PLNWDUGD� ROPDPDNWDGÕU��
%XQXQOD�ELUOLNWH�JHUH÷LQGHQ�ID]OD�VÕFDN�VXGD�EHNOHWLOHQ�ELWNL�
oD\ODUÕQGD�GD�LVWHQPH\HQ�ED]Õ�DFÕ�WDW�YHUHQ�PDGGHOHULQ�VX\D�
JHoLúL\OH�EHUDEHU�OH]]HW�ROXPVX]�HWNLOHQPHNWH��D\UÕFD�VD÷OÕN�
�]HULQH� HWNLOL� ELOHúHQOHULQ� ÕVÕ\D� KDVVDV� ROPDODUÕQGDQ� GROD\Õ�
X]XQ� V�UH� \�NVHN� VÕFDNOÕNWD� EHNOHWLOPHOHUL� GXUXPXQGD� EX�
ELOHúHQOHULQ�GHJUDGDV\RQX�\D�GD�G|Q�ú�POHUL�EDúODPDNWD�YH�
HNVWUDNWÕQ�VD÷OÕN��]HULQH�ROXPOX�HWNLOHUL�D]DOPDNWDGÕU��$\UÕFD��
J�QO�N� GL\HW� LoHULVLQGH� ELWNL� oD\ODUÕQÕQ� JHUH÷LQGHQ� ID]OD�

W�NHWLOPHVL�GXUXPXQGD�VD÷OÕN�DoÕVÕQGDQ�ED]Õ�SUREOHPOHUH�\RO�
DoDELOHFH÷L�LOH�LOJLOL�GH�ED]Õ�ELOLPVHO�oDOÕúPDODU�PHYFXWWXU��%X�
ROXPVX]� HWNLOHU� DUDVÕQGD� DQQH� V�W�Q�Q� D]DOPDVÕ�� NÕVÕUOÕN��
X\NXVX]OXN�� NDQ� EDVÕQFÕQÕQ� \�NVHOPHVL� YH� NDOS� oDUSÕQWÕODUÕ�
JHOPHNWHGLU�������

*Q\SQTMZQV�,Q̫�0MSQUTQɦQ�=aO]TIUI�)TIVTIZÜ
(VNL�oD÷ODUGDQ�EHUL�D÷Õ]�YH�GLú�VD÷OÕ÷ÕQÕQ�NRUXQPDVÕ�DPDFÕ�LOH�
ELUoRN� ELWNLVHO� �U�Q� NXOODQÕOPÕúWÕU�� *�Q�P�]GH� ELWNL� |]OHUL�
GLú�PDFXQODUÕQGDQ��D÷Õ]�oDONDODPD�VRO�V\RQODUÕQD��VLPDQODU-
GDQ�NDYLWH�GH]HQIHNWDQODUÕQD�NDGDU�ELUoRN��U�Q�Q�LoHUL÷LQGH�
\HU�DOPDNWDGÕU�
$÷Õ]�YH�GLú�VD÷OÕ÷Õ�LoLQ�NULWLN�|QHPH�VDKLS�RODQ�GLú�IÕUoDODPD�
DOÕúNDQOÕ÷ÕQÕQ� V�UG�U�OPHVLQGH� ELWNLVHO� LoHULNOHU� LOH�
WDWODQGÕUÕOPÕú� GLú� PDFXQODUÕ� VÕNoD� NXOODQÕOPDNWDGÕU�� 7DWOÕ�
QDQH�� DFÕ� QDQH�� WDUoÕQ� YH� oHúLWOL� ELWNLVHO� DURPDODU� GLú�
PDFXQXQD� KRú� YH� IHUDKODWÕFÕ� ELU� WDW� NDWPDNWDGÕU�� 7LPRO��
PHQWRO� YE� \D÷ODU� LVH� D÷Õ]� KLM\HQ� �U�QOHULQH� LODYH� HGLOHUHN�
DQWLEDNWHUL\HO� HWNLOHULQ� HOGH� HGLOPHVL� KHGHIOHQPHNWHGLU�
��������
M. piperita L.� HOGH� HGLOHQ� QDQH� \D÷ÕQÕQ�� DQWLRNVLGDQ��
DQWLW�P|U�� DQWLDOHUMLN�� DQWLYLUDO� YH� DQWLEDNWHUL\HO� |]HOOLNOHUL�
EXOXQPDNWDGÕU��%X�QHGHQOH�oHúLWOL�IDUPDV|WLN�YH�HQG�VWUL\HO�
�U�QOHUGH�\D\JÕQ�RODUDN�NXOODQÕOPDNWDGÕU��'RV�6DQWRV�YH�DUN��
�����M. piperita� YH� Tagetes minuta
GDQ� HOGH� HGLOHQ� XoXFX�
\D÷ODUÕQ� YH Bixa orellana
QÕQ� WHQW�U�Q�Q� Streptococcus 
mutans (S. Mutans)� Enterococcus faecalis� YH� Candida 
albicans
D�NDUúÕ�DQWLPLNUREL\DO�DNWLYLWHVLQL�GH÷HUOHQGLUGLNOHUL�
oDOÕúPDODUÕQGD�� EX� ELOHúHQOHUL� GHQH\VHO� N|N� NDQDO� SDWODUÕQD�
LODYH� HWPLúOHU� YH� W�P� PDWHU\DOOHULQ� DQWLEDNWHUL\HO� DNWLYLWH�
VHUJLOHGL÷LQL�EXOPXúODUGÕU��'Lú�o�U�÷�QGH�HWNLOL�WHPHO�NDU\R-
MHQLN� PLNURRUJDQL]PDODU� S. mutans YH� ODNWREDVLOOHUGLU�� %X�
EDNÕPGDQ�GLú�o�U�NOHULQLQ�|QOHQPHVLQH�\|QHOLN�WHGDYLOHU�EX�
PLNUREL\DWDQÕQ�SODQNWRQLN�YH\D�EL\RILOP�úHNOLQGH�ELULNLPLQL�
D]DOWDPD\D�RGDNODQPDNWDGÕU��)HVOH÷HQ�(Ocimum basilicum)��
WDUoÕQ� NDEX÷X (Cinnamomum zeylanicum),� WDWOÕ� UH]HQH�
(Foeniculum vulgare)�� NDUDELEHU (Piper nigrum),� QDQH¶GHQ�
(M. piperita)�HOGH�HGLOHQ�XoXFX�\D÷ODUÕQ�NDU\RMHQLN�EDNWHUL��
OHUH� NDUúÕ� DQWLPLNUREL\DO� YH� SODN� |QOH\LFL� HWNLOHULQLQ�
LQFHOHQGL÷L�ELU�oDOÕúPDGD��WHVW�HGLOHQ�W�P�XoXFX�\D÷ODUÕQ��KHU�
�� NDU\RMHQLN� EDNWHULQLQ� SODQNWRQLN� IRUPXQD� NDUúÕ� IDUNOÕ�
GHUHFHOHUGH� DQWLPLNUREL\DO� DNWLYLWH� J|VWHUGL÷L� WHVSLW� HGLO��
PLúWLU�������Fusobacterium nucleatum�WDUDIÕQGDQ��UHWLOHQ�YH�
KDOLWRVLVH�QHGHQ�RODQ�XoXFX�V�OI�U�ELOHúHQOHUL��]HULQH�/DEUD-
GRU�dD\Õ�(Rhododendron groenlandicum)��QDQH�(M. x piperita 
L.)�YH�JH\LN�RWXQGDQ (Satureja montana L.)�HOGH�HGLOHQ�XoXFX�
\D÷ODUÕQ�HWNLVLQLQ�GH÷HUOHQGLULOGL÷L�ELU�oDOÕúPDGD�EX�\D÷ODUÕQ�
D÷Õ]� NRNXVXQX� �KDOLWR]LV�� NRQWURO� HWPHN� YH� D÷Õ]� VD÷OÕ÷ÕQÕ�
L\LOHúWLUPHGH�XPXW�YHULFL�DMDQODU�ROGX÷X�RUWD\D�NRQXOPXúWXU�
������$UDS�NDKYHVL�YH�VL\DK�oD\��������NORUKHNVLGLQ��������
VHWLOSLULGLQ\XP�NORU�U�YH�������oLQNR�ODNWDW��&+;�&3&�=Q��
LoHUHQ�JDUJDUD�YH�LoPH�VX\XQXQ�KDOLWR]LV��]HULQH�NÕVD�V�UHOL�
HWNLVLQLQ�GH÷HUOHQGLULOGL÷L�EDúND�ELU�oDOÕúPDGD�LVH�WHVW�HGLOHQ�
VRO�V\RQODU�LOH�D÷]ÕQ�oDONDODQPDVÕQGDQ����YH�����GN�VRQUDNL�
QHIHV�|UQHNOHUL�ND\GHGLOPLúWLU��6L\DK�oD\�YH�$UDS�NDKYHVLQLQ�
KDOLWR]LV��]HULQGH�LQKLELW|U�HWNL\H�VDKLS�ROGX÷X�J|U�OP�úW�U��
øQKLELV\RQ� LON� VDDWWH� GDKD� EHOLUJLQGLU� YH� X]XQ� V�UH� GHYDP�
HWPHPHNWHGLU��%X�HWNLQLQ�$UDS�NDKYHVLQGH�VL\DK�oD\D�NÕ\DVOD�

GDKD�ID]OD�ROGX÷X�RUWD\D�oÕNDUÕOPÕúWÕU������
$VLGLN� \DSÕGDNL� ELWNLVHO� �U�QOHULQ� GHQWDO� LúOHPOHUGHQ� |QFH�
VÕNoD� W�NHWLOPHVL� GLú� GRNXODUÕQD� ED÷ODQPD\Õ� ]RUODúWÕUDELOLU�
������ 2UWRGRQWLN� EUDNHWOHULQ� PLQH� \�]H\LQGHNL� PDNDVODPD�
ED÷ODQWÕ�GLUHQoOHULQLQ�GH÷HUOHQGLULOGL÷L�ELU�oDOÕúPDGD��EUDNHW�
\DSÕúWÕUÕODQ�GLúOHU�VL\DK�oD\��QDQH�OLPRQ�YH�NXúEXUQX�LoHUHQ�
PH\YH�oD\Õ�oHúLWOHUL�LOH�&RFD�&ROD�YH�GLVWLOH�VXGD�J�Q�ER\XQ-
FD�HúLW�DUDOÕNODUOD���GN¶OÕN���VHDQV�úHNOLQGH�EHNOHWLOPLú�YH�KHU�
VHDQVWDQ�VRQUD�NXOODQÕODQ�VRO�V\RQ�\HQLOHQPLú�YH�JHUL�NDODQ�
V�UH�ER\XQFD�GLúOHU�GLVWLOH�VXGD�EHNOHWLOPLúWLU��øúOHP����J�Q�
ER\XQFD� GHYDP� HWWLULOPLúWLU�� (OGH� HGLOHQ� YHULOHU� ÕúÕ÷ÕQGD�
&RFD�&ROD� YH� NXúEXUQX� LoHUHQ� PH\YH� oD\ÕQÕQ� EUDNHW�PLQH�
ED÷ODQWÕVÕQGD�EDúDUÕVÕ]OÕ÷ÕQD�QHGHQ�RODQ�ELU�IDNW|U�RODELOHFH÷L�
VRQXFXQD� XODúÕOPÕúWÕU� ������ <D]DUODU� ED÷ODQPDGDNL� EX�
EDúDUÕVÕ]OÕ÷ÕQ� QHGHQLQLQ� LoHFHNOHULQ� G�ú�N� S+¶WD� ROPDODUÕQ-
GDQ�ND\QDNODQGÕ÷ÕQÕ�EHOLUWPLúOHUGLU�
3DSDW\D� ELWNLVLQLQ� oLoH÷L� LoHUL÷LQGHNL� oHúLWOL� DNWLI� NLP\DVDO�
ELOHúHQOHU� QHGHQL\OH� WÕEEÕ� X\JXODPDODUGD� VÕNOÕNOD� NXOODQÕO-
PDNWDGÕU��3DSDW\D�HNVWUDWÕQÕQ��0DWULFDULD�UHFXWLWD��DQWLPLNUR-
EL\DO�� DQWL�LQIODPDWXDU�DQWL�RNVLGDQ�HWNLOHUL�YH�EL\RX\XPOX-
OXNODUÕ��]HULQH�oHúLWOL�oDOÕúPDODU�\DSÕOPÕúWÕU����������
$\UÕFD��SDSDW\DQÕQ�DIW|]�OH]\RQODU��JLQJLYLWLV�YH�PLQRU�HQIHN-
VL\RQODUÕ�WHGDYL�HWPHN�LoLQ�JDUJDUD�RODUDN�NXOODQÕOGÕ÷ÕQGD�GD�
HWNLOL� ROGX÷XQX� RUWD\D� NR\DQ� oDOÕúPDODU� GD� PHYFXWWXU�
��������
.|N� NDQDO� SUHSDUDV\RQX� VÕUDVÕQGD� ROXúDQ� VPHDU� WDEDNDVÕ�
�]HULQH�SDSDW\D� HNVWUDWÕ�� WHWUDVLNOLQ� L]RPHU�� DVLW� YH�GHWHUMDQ�
NDUÕúÕPÕ��07$'��YH�VRG\XP�KLSRNORULWLQ��1D2&O��HWNLQOL÷L-
QLQ� GH÷HUOHQGLULOGL÷L� ELU� oDOÕúPDGD� LVH�� SDSDW\D� HNVWUDWÕQÕQ�
HWNLQOL÷L��WHN�EDúÕQD������1D2&O¶GHQ�GDKD�ID]OD�EXOXQXUNHQ��
07$'�NDUÕúÕPÕQGDQ�GDKD�D]�HWNLOL�EXOXQPXúWXU������
(WNLQ�PDGGH�RODUDN�HWDQROLN�HNVWUDNW�LoHUHQ�YH�SDSDW\D� (Mat-
ricaria recutita L.)�� PHúH� NDEX÷X� (Quercus spp.)�� DGDoD\Õ�
\DSUD÷Õ�(Salvia officinalis L.)��DUQLND�RWX�(Arnica spp.)��+LQW�
NDPÕúÕ�(Acorus calamus L)��QDQH�RWX�(M. piperita L. )��NHNLN�
RWXQGDQ� (Thymus spp.)� HOGH� HGLOHQ� WÕEEL� �U�QOHU� �]HULQGH�
\DSÕODQ� ELU� GHUOHPHGH�� DQDOL]� HGLOHQ� |]�� LoHUHQ� LODoODUÕQ�
JLQJLYLWLV� YH� SHULRGRQWLWLVLQ� |QOHQPHVLQGH� YH� NDUPDúÕN�
WHGDYLVLQGH� WHGDYL� V�UHVLQL� NÕVDOWWÕ÷Õ� YH� KDVWDODUÕQ� \DúDP�
NDOLWHVLQL� DUWWÕUGÕ÷Õ�� GHQWDO� FHUUDKL� X\JXODPDODUÕQGD� GRNX�
UHMHQHUDV\RQXQXQ�GDKD�KÕ]OÕ�ROGX÷X��FHUUDKL�VRQUDVÕ�D÷UÕ�YH�
úLúOL÷LQ�GDKD�oDEXN�JLGHULOPHVLQH�NDWNÕGD�EXOXQGX÷X�GR÷UX-
ODQPÕúWÕU������
Camellia sinensis
WHQ�HOGH�HGLOHQ�\HúLO�oD\��G�Q\D�JHQHOLQGH�
W�NHWLPL�VXGDQ�VRQUD�LNLQFL�VÕUDGD�\HU�DODQ�YH�\D\JÕQ�RODUDN�
LoLOHQ� ELU� oD\GÕU� ������ <HúLO� oD\� HNVWUDWODUÕ�� \HúLO� oD\ÕQ�
SROLIHQROOHULQGHQ�ELUL� RODQ�NDWHúLQ� LoHULU��<HúLO� oD\ÕQ�ELOHúL-
PLQGH�NDWHúLQLQ�SHN�oRN�IRUPX�\HU�DOPDNWDGÕU�DQFDN�HQ�oRN�
EXOXQDQ�HSLJDOORFDWHFKLQ���JDOODWH��(*&*��IRUPXGXU��GL÷HU-
OHUL�� HSLNDWHúLQ�� HSLNDWHúLQJDOODW�� HSLJDOORNDWHúLQJDOODW��
HSLJDOORNDWHúLQ�� NDWHúLQ�� JDOORNDWHúLQ�� ������ 'Lú� KHNLPOL÷L�
DODQÕQGD��\HúLO�oD\�HNVWUDWODUÕQÕQ�NXOODQÕPÕ�KDOD�DUDúWÕUÕOPDN-
WDGÕU��(*&*
QLQ�RVWHREODVWODUGD�PDWULV�PHWDOORSURWHLQD]��
XQ�
�003���� HNVSUHV\RQXQX� YH� RVWHRNODVW� IRUPDV\RQXQX�
HQJHOOH\HUHN� DOYHRODU� NHPLN� UH]RUSVL\RQXQX� |QOHGL÷L� YH�
E|\OHFH� SHULRGRQWDO� KDVWDOÕNODUGDQ� NRUXGX÷X� ELOLQPHNWHGLU�
������ ����� \ÕOÕQGD� \DSÕODQ� ELU� oDOÕúPDGD�� \HúLO� oD\ÕQ� N|N�
NDQDO�LUULJDV\RQX�RODUDN�DQWLPLNUREL\DO�HWNL\H�VDKLS�ROGX÷X�

GD�J|VWHULOPLúWLU������
<HúLO� oD\� HNVWUDWÕQÕQ� DY�OVH� ROPXú� GLúOHU� LoLQ� ELU� VDNODPD�
RUWDPÕ� RODUDN� HWNLQOL÷LQLQ� in vitro RODUDN� DUDúWÕUÕOGÕ÷Õ� ELU�
oDOÕúPDGD�� LQVDQ� SHULRGRQWDO� OLJDPHQW� �3'/�� K�FUHOHUL�
N�OW�UH� HGLOLS��+DQNV�GHQJHOL� WX]� o|]HOWLVL� �+%66���PXVOXN�
VX\X�� V�W�� \HúLO� oD\� HNVWUDWÕ� YH� WLFDUL� \HúLO� oD\� LoHULVLQGH�
VDNODQPÕúWÕU�� ��� ��� ��� ��� YH� ��� VDDW� VRQUD�� RSWLN�PLNURVNRS�
DOWÕQGD�IDUNOÕ�RUWDPODUGDNL�K�FUHOHU�LQFHOHQPLú�YH�FDQOÕOÕNODUÕ�
DQDOL]� HGLOPLúWLU�� %X� oDOÕúPDQÕQ� VRQXoODUÕQD� J|UH� \HúLO� oD\�
HNVWUDWÕ�YH�+%66�RUWDPÕ�DUDVÕQGD�K�FUH�FDQOÕOÕ÷Õ�DoÕVÕQGDQ�ELU�
IDUN� ROPDGÕ÷Õ�� \HúLO� oD\� HNVWUDWÕQÕQ� GL÷HU� RUWDPODUGDQ� GDKD�
\�NVHN� K�FUH� FDQOÕOÕ÷Õ� J|VWHUGL÷L� RUWD\D� NRQPXúWXU� ������
hONHPL]�ELUoRN� IDUNOÕ� IORUD\D� HY� VDKLSOL÷L� \DSPDNWDGÕU��%X�
�U�QOHULQ� IDUPDNRORMLN� YH� EL\RORMLN� HWNLQOLNOHULQLQ� GHWD\-
ODQGÕUÕOPDVÕ�� D÷Õ]� GLú� VD÷OÕ÷Õ� DoÕVÕQGDQ� GD� \HQL� NXOODQÕP�
DODQODUÕQÕQ�JHOLúWLULOPHVLQH�|QF�O�N�HGHFHNWLU�

;76=i
%LWNLVHO� �U�Q� NXOODQÕPÕ� G�Q\DGD� |]HOOLNOH� VRQ� ��� \ÕO�
LoHULVLQGH� |QHPOL� G�]H\GH� DUWÕú� J|VWHUPLú� ROXS�� EX� DUWÕúWD�
W�NHWLFLOHULQ�NLúLVHO�WHGDYLOHULQGH�V|]�VDKLEL�ROPDN�LVWHPHOHUL�
YH�LODoODUÕQ�\DQ�HWNLOHUL�NRQXVXQGDNL�NXúNXODUÕ�HWNHQ�IDNW|UOHU�
ROPXúWXU�� øQVDQODU�ELWNLVHO�PDWHU\DOOHUGHQ�HOGH�HGLOHQ�HWNHQ�
PDGGHOHUL�JÕGD�WDNYL\HVL�RODUDN�NXOODQPD�\ROXQD�JLWVHOHU�GH�
W�NHWLFLOHULQ� ELWNLOHUGHQ� LVWHGLNOHUL� HWNLOHUL� VD÷ODPDN� LoLQ�
NXOODQGÕNODUÕ� HQ� \D\JÕQ� \|QWHPLQ� LVH� oD\� úHNOLQGH� ROGX÷X�
J|U�OP�úW�U��%X�ED÷ODPGD�W�P�G�Q\DGD�ROGX÷X�JLEL��ONHP-
L]GH� GH� \D\JÕQ� RODUDN� NXOODQÕODQ� QDQH�� DGDoD\Õ�� GD÷� oD\Õ��
ÕKODPXU��SDSDW\D�YH� UH]HQH�oD\ODUÕQÕQ� VD÷OÕN��]HULQH�ELUoRN�
ROXPOX�HWNLOHULQLQ�ROGX÷XQX��KHU�ELWNL�oD\ÕQÕQ�VSHVLILN�HWNLOH-
ULQH�LODYH�RODUDN�DQWLPLNUREL\DO��DQWLRNVLGDQ��NDQVHU�K�FUHVL�
ROXúXPXQX� D]DOWPD�� PLGH\L� NRUX\XFX� YH� UDKDWODWÕFÕ�
|]HOOLNOHULQLQ��DUDúWÕUÕODQ�W�P�ELWNL�oD\ODUÕQGD�RUWDN�ROGX÷XQX�
V|\OHPHN� P�PN�QG�U�� %LWNL� oD\ODUÕQÕQ� VD÷OÕN� �]HULQGHNL�
HWNLOHUL�ELOHúLPOHULQGH�EXOXQDQ�VHNRQGHU�PHWDEROLWOHUGHQ�YH�
|]HOOLNOH�GH�IHQROLN�PDGGHOHU�JUXEXQGDQ�IODYDQRLGOHUGHQ�LOHUL�
JHOGL÷L� J|U�OP�úW�U�� %LWNL� oD\ODUÕQGDQ� LVWHQLOHQ� HWNL\L�
VD÷ODPDGD� YH� HOGH� HGLOHQ� HWNLQLQ� NRUXQPDVÕ� DoÕVÕQGDQ�
GHPOHPH�NRúXOODUÕQÕQ�ROGXNoD�HWNLOL�ROGX÷X��ELWNL� oD\ODUÕQD�
KDVDW�VRQUDVÕ�X\JXODQDQ�NXUXWPD�JLEL�LúOHPOHULQ�KHP�KLM\HQLN�
DoÕGDQ�KHP�GH�ELWNLOHULQ�VD÷OÕN��]HULQH�ROXPOX�HWNL�J|VWHUHQ�
ELOHúHQOHULQLQ�NRUXQPDVÕ�DoÕVÕQGDQ�|QHPOL�ROGX÷X�VRQXFXQD�
XODúÕOPÕúWÕU��
$\UÕFD�� �ONHPL]GH� \HWLúHQ� ELWNL� oD\ODUÕQÕQ� JHQHO� VD÷OÕN� YH�
D÷Õ]�GLú�VD÷OÕ÷Õ��]HULQH�HWNLOHULQL�NRQX�DODQ�DUDúWÕUPDODUÕQ�YH�
NRQX� LOH� LOJLOL� PDNDOHOHULQ� VÕQÕUOÕ� VD\ÕGD� ROGX÷X�� HQGHPLN�
W�UOHULPL]LQ� WDQÕWÕPÕ� DoÕVÕQGDQ� EX� NRQXGDNL� oDOÕúPDODUÕQ�
DUWWÕUÕOPDVÕ�JHUHNWL÷L�GH�J|U�OP�úW�U�

<D]DUODUÕQ�.DWNÕODUÕ�
0DNDOHQLQ�ND\QDN� WDUDPD��\D]PD��G�]HQOHPH�DúDPDODUÕQGD�
\D]DUODU� RUWDN� NDWNÕGD� EXOXQPXúODUGÕU�� <D]DUODU� PDNDOHQLQ�
VRQ�KDOLQL�RNXPXú�YH�RQD\ODPÕúWÕU�

dÕNDU�dDWÕúPDVÕ�
%X�PDNDOHGH�\HU�DODQ�\D]DUODUÕQ�DUDVÕQGD�KHUKDQJL�ELU�oÕNDU�
oDWÕúPDVÕQÕQ�ROPDGÕ÷ÕQÕ�EH\DQ�HGHUL]��

)LQDQVDO�'HVWHN�
+HUKDQJL�ELU�ILQDQVDO�GHVWHN�ELOGLULOPHPLúWLU�



%LWNL� oD\ODUÕ� JHQHO� RODUDN� VDNLQOHúWLULFL� YH� \DWÕúWÕUÕFÕ�� NDOS�
VD÷OÕ÷ÕQÕ�GHVWHNOH\LFL��PLGH�YH�VLQGLULP�VRUXQODUÕQÕ�JLGHULFL��
HQHUML� YH� ]LQGHOLN� VD÷OD\ÕFÕ�� VLQLU� VLVWHPLQL� GHVWHNOH\LFL��
ED÷ÕúÕNOÕN� VLVWHPLQL� J�oOHQGLULFL�� DQWLRNVLGDQ� HWNL� J|VWHULFL��
Y�FXGX� FDQODQGÕUÕFÕ�� VWUHVL� D]DOWÕFÕ� YH� VR÷XN� DOJÕQOÕ÷ÕQÕ�
|QOH\LFL�HWNLOHULQGHQ�GROD\Õ�W�NHWLOPHNOH�ELUOLNWH�KHU�ELWNLQLQ�
LoHUL÷LQH� YH� LoHUGL÷L�PDGGHQLQ�PLNWDUÕQD� ED÷OÕ� RODUDN� ELWNL�
oD\ÕQÕQ� J|VWHUPLú� ROGX÷X� HWNL� GH� IDUNOÕOÕN� J|VWHUPHNWHGLU���
7DEOR� �¶GH� �ONHPL]GH� W�NHWLPL� \D\JÕQ� RODQ� ED]Õ� ELWNL�
oD\ODUÕQÕQ�VD÷OÕN��]HULQH�HWNLOHULQGHQ�EDKVHGLOPLúWLU�

Tablo 1.�)DUNOÕ�ELWNLOHULQ�HWNHQ�PDGGHOHUL�YH�VD÷OÕN��]HULQH�HWNLOHUL

6IVM�tIaÜ
1DQH��Mentha (M.) longifolia cinsi, Lamiaceae (L)�IDPLO\DVÕ-
QD� DLW�� DQD� YDWDQÕ� DVOHQ�$YUXSD� RODQ� ELU� ELWNLGLU��'DKD� oRN�
QHPOL� YH� VXODN� RUWDPÕ� VHYHQ� YH� NHQGLOL÷LQGHQ� \HWLúHELOHQ�
WÕEEL�YH�HNRQRPLN�GH÷HUH� VDKLS�RODQ�QDQH�ELWNLVLQLQ�ELUoRN�
W�U�� EXOXQPDNWDGÕU��7LFDUL� YH� WÕEEL� NXOODQÕPODUÕ� RODQ� W�UOHU�
DUDVÕQGD�EDúOÕFD�M. spicata Huds, M. arvenis L. veya M. x 
piperita L., M. vulgaris, M. spicata L., M. piperita L., M. 
pulegium L. ve M. crispa L. W�UOHUL�\HU�DOPDNWD�ROXS��ONHP-
L]GH�JHQHOOLNOH M.aquatica, M. Pulegium, M. longifolia, M. 
Arvensis, M. spicata, M. Nigricans, M. rotundifolia� W�UOHUL�
WLFDUL�RODUDN�\HWLúWLULOPHNWHGLU�����
1DQH� oD\Õ� �ONHPL]GH� ROGX÷X� JLEL� W�P� G�Q\DGD� HQ� ID]OD�
ELOLQHQ�ELWNL�oD\ODUÕQGDQ�ELUL�ROXS��WHN�EDúÕQD�\D�GD�OLPRQ�YH�
EHUJDPXW� JLEL� WXUXQoJLO� PH\YHOHUL\OH� NDUÕúWÕUÕODUDN� GD�
W�NHWLOPHNWHGLU��1DQH�\DSUDNODUÕ�ELWNL�oD\Õ�RODUDN�W�NHWLPLQLQ�
\DQÕQGD�HVDQVL\HO�\D÷�EDNÕPÕQGDQ�]HQJLQ�ROPDVÕ�QHGHQL\OH�
HF]DFÕOÕN�YH�NR]PHWLN�DODQÕQ�GD�\D\JÕQ�RODUDN�NXOODQÕOPDN-
WDGÕU��
1DQH�\DSUD÷ÕQÕQ�IHQROLN�LoHUL÷LQL�EDúOÕFD�URVPDULN�DVLW��NORUR-
MHQLN�DVLW��UXWLQ�YH�NDIHLN�DVLW��HULRFLWULQ��OXWHROLQ�YH�KHVSHUL-
GLQ� JLEL� oHúLWOL� IODYRQRLGOHU� ROXúWXUPDNWDGÕU�� 8oXFX� \D÷�
ELOHúLPLQGH�LVH�EDúOÕFD�PHQWRO�YH�PHQWRQ�LOH�PHQWRIXUDQ�YH�
PHQWLO�DVHWDW�EXOXQPDNWDGÕU������=LYNRYLF�YH�DUN�������WDUDIÕQ-
GDQ�����¶GH�\DSÕODQ�ELU� oDOÕúPDGD�QDQH�oD\ÕQGD�D\UÕFD�)H��
0J��0Q��&X��=Q��6H��0R��&R�YH�6H�JLEL�oHúLWOL�HOHPHQWOHULQ�
EXOXQGX÷X� EHOLUWLOPLúWLU�� 'XEDQG� YH� DUN�� ����� ����¶GH�
\DSWÕNODUÕ� ELU� oDOÕúPD� VRQXFXQGD� QDQH� oD\ÕQÕQ� GHPOHQPHVL�
VÕUDVÕQGD�QDQH�ELWNLVLQGH�EXOXQDQ�XoXFX�ELOHúHQOHULQLQ�VDGHFH�
���� RUDQÕQGD� GHPH� JHoWL÷LQL� EXQXQOD� ELUOLNWH� LoHUL÷LQGHNL�
SROLIHQRO� ELOHúHQOHULQLQ� LVH� ���� RUDQÕQGD� GHPH� JHoWL÷LQL�
ELOGLUPLúOHUGLU�
1DQH� oD\ÕQÕQ� VD÷OÕN� �]HULQH� HWNLOHUL� KDNNÕQGD� \DSÕODQ�
oDOÕúPDODU� QDQH� oD\ÕQÕQ� DQWLRNVLGDQ�� DQWLPLNUREL\DO��
DQWLNRQMHVWLI�� DQWLVSD]PRGLN�� DQWLLQIODPDWXYDU�� DQWLPXWDMH-
QLN�� DQWLVHSWLN� YH� DQWLIXQJDO� |]HOOLNOHULQLQ� ROGX÷XQX� J|V��
WHUPHNWHGLU����������.DSS�YH�DUN�������$YUXSD�PDUNHWOHULQGH�
EXOXQDQ�WLFDUL�SDNHW�oD\ODUÕQGD�\DSWÕNODUÕ�DQDOL]OHU�VRQXFXQGD�
QDQH�oD\ODUÕQÕQ�IHQROLN�PDGGH�LoHUL÷LQLQ�YH�XoXFX�\D÷�ELOH��
úLPLQLQ�ROGXNoD�\�NVHN�ROGX÷XQX�YH�D\UÕFD�LoHUGL÷L�OXWHROLQ�
YH�DSLJHQLQ�JLEL�ELOHúHQOHULQ�GH�HWNLVL\OH�DNXW�VROXQXP�\ROX�
HQIHNVL\RQODUÕ��]HULQGH�SRWDQVL\HO�RODUDN�ID\GDOÕ�HWNLOHULQLQ�
ROGX÷XQX�ELOGLUPLúOHUGLU��%HJDV�YH�DUN�������QDQH�oD\Õ�W�NHWL-
PLQLQ�ED÷ÕúÕNOÕN�YH�VLQGLULP�ER]XNOXNODUÕQGD�HWPHQ�HQ]LPOHU�
�]HULQGHNL�HWNLVLQL�DUDúWÕUGÕNODUÕ�ELU�oDOÕúPDGD��QDQH�oD\ÕQÕQ�
G�]HQOL�RODUDN�W�NHWLOPHVL�VRQXFXQGD�NOLQLN�RODUDN�X\JXODQDQ�
LODoODUÕQ� IDUPDNRNLQHWLNOHULQL� GH÷LúWLUHELOGL÷LQL� YH� NDQVHU�
JHOLúLPLQL� |QOHPHN� LoLQ� HWNLOL� HQ]LPOHU� �]HULQGH� ID\GDOÕ�
HWNLOHUL�ROGX÷XQX�ELOGLUPLúOHUGLU��<DSÕODQ�ELU�GL÷HU�oDOÕúPDGD�
����� LVH� QDQH� oD\Õ� W�NHWLPLQLQ� WHVWHVWHURQ�� IROLN�O� X\DUÕFÕ�
KRUPRQ�YH�OXWHLQL]DQ�KRUPRQX��]HULQGHNL�HWNLOHUL�DUDúWÕUÕOPÕú�
ROXS��QDQH�oD\Õ�W�NHWLPLQLQ�EX�KRUPRQODU��]HULQH�HWNL�HGHUHN�
VLQGLULPH�\DUGÕPFÕ� ROGX÷X� DQFDN� \�NVHN� GR]ODUGD� NXOODQÕO-
PDVÕQÕQ� WRNVLN�HWNL�\DSDELOHFH÷LQLQ�XQXWXOPDPDVÕ�JHUHNWL÷L�
YXUJXODQPÕúWÕU��

/ʈ:ʈ̪
%LWNLOHU�� LON�oD÷ODUGDQ�J�Q�P�]H�JHOLQFH\H�NDGDU�LQVDQODUÕQ�
WHPHO�EHVLQ�ND\QDNODUÕ�ROPDODUÕ�\DQÕQGD�LON�LODoODUÕQÕQ�GD�DQD�
ND\QD÷ÕQÕ� ROXúWXUPXúWXU�� %X� ELWNLOHULQ� KDQJLOHULQLQ� ]HKLUOL�
KDQJLOHULQLQ� úLID� YHULFL� �WÕEEL�� ROGX÷XQX� GHQH\HUHN� WHFU�EH�
HGHQ�LQVDQR÷OX��HGLQLOHQ�WHFU�EHOHUL�QHVLOGHQ�QHVLOH�DNWDUDUDN�
J�Q�P�]H�NDGDU�XODúPDVÕQÕ�VD÷ODPÕúWÕU��*�Q�P�]GH�ELWNLVHO�
LODo� NXOODQÕPÕ� ROGXNoD� \D\JÕQODúPÕú� YH� EX� X\JXODPD�
JHOHQHNVHO�WDPDPOD\ÕFÕ� WÕS� DGÕ� DOWÕQGD� ILWRWHUDSL� RODUDN�
DGODQGÕUÕOPDNWDGÕU��<DSÕODQ� DUDúWÕUPDODUD� ���� J|UH� G�Q\DGD�
\DNODúÕN� ������������������ DUDVÕQGD� ELWNL� W�U�� EXOXQPDNWD�
ROXS�� EX� ELWNLOHUGHQ� ������� WDQHVLQLQ� GH� WÕEEL� DPDoOÕ�
NXOODQÕOGÕ÷Õ� ELOGLUPHNWHGLU�� hONHPL]�$YUXSD�6LELU\D��$NGH��
QL]� YH� øUDQ�7XUDQ� E|OJHVL� ROPDN� �]HUH� �� WHPHO� ELWNL�
FR÷UDI\DVÕQÕQ� NHVLúLP� E|OJHVLQGH� \HU� DOPDVÕ� YH� HOYHULúOL�
LNOLP� NRúXOODUÕQGDQ� GROD\Õ� |QHPOL� ELWNL� oHúLWOLOL÷LQH� VDKLS�
ROXS��EX�ELWNLOHULQ�ELUoR÷X�GD�HQGHPLNWLU������7ÕEEL�ELWNLOHULQ�
JÕGD�� LODo�� NR]PHWLN� YH� EDKDUDW� JLEL� ELUoRN� NXOODQÕP� DODQÕ�
LoHULVLQGH�HQ�|QHPOL�NXOODQÕPÕ�³ELWNL�oD\Õ´�úHNOLQGH�ROPDN-
WDGÕU�� (Camellia sinensis)� ELWNLVLQGHQ� HOGH� HGLOHQ� oD\ODU�
�VL\DK��\HúLO��RRORQJ�YH�EH\D]�oD\��G�Q\DGD�HQ�SRS�OHU�YH�HQ�
W�NHWLOHQ� LoHFHN� NRQXPXQGDGÕU� ������� $QFDN�� (Camellia 
sinensis)� ELWNLVL� GÕúÕQGD� GD� G�Q\DGD� YH� �ONHPL]GH� \|UH� YH�
JHOHQHNOHUH�ED÷OÕ�RODUDN�ELUoRN�ELWNLQLQ�IDUNOÕ�NÕVÕPODUÕQGDQ�
ELWNL� oD\Õ� KD]ÕUODQPDNWD� YH� W�NHWLOPHNWHGLU�� %X� ELWNLOHULQ�
ELUoR÷XQXQ�DGÕ�\|UH�KDONÕ� WDUDIÕQGDQ�YHULOPLú�YH�KDWWD�D\QÕ�
W�U�ELWNLOHU� IDUNOÕ�\|UHOHUGH�GH÷LúLN� LVLPOHUOH�DGODQGÕUÕOPDN-
WDGÕU�� hONHPL]GH� DGDoD\Õ�� GD÷� oD\Õ�� ÕKODPXU�� NHNLN�� QDQH��
OLPRQ��SDSDW\D��NXúEXUQX��]HQFHILO��PH\DQ�N|N��YH�GHIQH�JLEL�
VÕN�NXOODQÕODQ�ELWNLOHULQ�GÕúÕQGD��E|÷�UWOHQ��ELEHUL\H��UH]HQH��
PHUVLQ��PHOLVD��NDUDQILO��DW�NX\UX÷X��ÕVÕUJDQ��VLQDPHNL��DOWÕQ�
RWX��oDNúÕU��FLYDQSHUoHPL��J�OKDWPL�YH�IXQGD�JLEL�ELWNLOHU�GH�
oD\� RODUDN� NXOODQÕOPDNWDGÕU�� -DSRQ\D
GD� \D\JÕQ� RODUDN� DUDS�
\DVHPLQL��EDOVDP�DUPXGX��DUSD�RWX��-DSRQ�KXUPDVÕ��J|]\DúÕ�
RWX�YH�JRML�EHUU\��NXUW��]�P���oD\Õ�JLEL�ELU�GL]L�ELWNL�oD\ODUÕ�
W�NHWLOPHNWHGLU��%HQJDO�D\YDVÕ�(Aegle marmelos)�LVH�|]HOOLNOH�
+LQGLVWDQ��6UL�/DQND��3DNLVWDQ��%DQJODGHú��%XUPD��7D\ODQG�
YH�GL÷HU�*�QH\GR÷X�$V\D��ONHOHULQGH�\HWLúWLULOHUHN�W�NHWLOHQ�
ELU�GL÷HU�|QHPOL�ELWNL�oD\ÕGÕU��5RRLEXV�oD\Õ�YH�%RURWXWX�oD\Õ�
LVH�SRS�OHU�*�QH\�$IULND�ELWNL�oD\ODUÕ�ROXS�|]HOOLNOH�*�QH\�
$IULND
GD� JHOHQHNVHO� WÕSWD� \D\JÕQ� RODUDN� NXOODQÕOPDNWDGÕU��
<HúLO� DOWÕQ� RODUDN� DGODQGÕUÕODQ�<HUED� PDWH� oD\Õ� LVH� *�QH\�
$PHULND
GD�\HUOL�KDON�WDUDIÕQGDQ�\D\JÕQ�RODUDN�W�NHWLOPHNWH�
YH�\XNDUÕGD�EHOLUWLOHQ�GL÷HU�ELWNLVHO�oD\ODUGDQ�IDUNOÕ�RODUDN�EX�
oD\�VL\DK�oD\�JLEL�NDIHLQ�GH�LoHUPHNWHGLU������
%LWNLOHULQ�\DSÕVÕQGD�WHPHO�\DSÕ�YH�EHVLQ�GHSR�PDGGHOHUL�RODQ�
SULPHU� PHWDEROLWOHULQ� �NDUERQKLGUDW�� \D÷�� SURWHLQ�� VHO�OR]��
SHNWLQ�YE��JLEL�\�NVHN�PROHN�OO��PDGGHOHU��GÕúÕQGD�PLNWDU-
ODUÕ� ED]HQ� |Oo�OHPH\HFHN� NDGDU� D]� RODQ� DONDORLWOHU�� XoXFX�
\D÷ODU�� JOLNR]LWOHU�� IODYDQRLGOHU�� WDQHQOHU�� IHQROOHU�� UHQN�
PDGGHOHUL�YH�UHoLQHOHU�JLEL�N�o�N�PROHN�OO��VHNRQGHU�PHWD��
EROLWOHU� EXOXQPDNWDGÕU�� 6HNRQGHU� PHWDEROLWOHU� EDNÕPÕQGDQ�
]HQJLQ�RODQ�ELWNLOHU� WÕEEL�YH�DURPDWLN�ELWNLOHU�JUXEXQGD�\HU�
DOPDNWDGÕU��%X�PHWDEROLWOHU�ELWNLOHULQ�WHPHO�HWNHQ�PDGGHOHUL-
QL� ROXúWXUPDNWD� YH� KDVWDOÕNODUÕ� WHGDYL� HGLFL� HWNLOHUL� EX�
PDGGHOHUGHQ� ND\QDNODQPDNWDGÕU�� +HU� ELWNL� oD\ÕQÕQ� VD÷OÕN�
�]HULQH�HWNLVL�LoHUL÷LQGHNL�HWNHQ�PDGGHVLQH�YH�EX�PDGGHQLQ�
PLNWDUÕQD�J|UH�GH÷LúLNOLN�J|VWHUPHNOH�JHQHO�RODUDN�$��%��&��(�

YLWDPLQOHUL��SROLIHQROOHU� �IODYRQRLGOHU�� IODYDQROOHU�� IODYRQRO-
OHU��L]RIODYRQHOOHU��NXHUVHWLQ��NDWHIOLQ��HSLNDWHIOLQ�YE����NRHQ-
]LP�4����oLQNR�� VHOHQ\XP�YH�GL÷HU� ILWRNLP\DVDOODU�JLEL�ELU�
WDNÕP�GR÷DO�DQWLRNVLGDQ�ELOHúLNOHUL�E�Q\HVLQGH�EXOXQGXUPDN-
WDGÕU������$\UÕFD��ELWNL�oD\ODUÕQGD�VD÷OÕN��]HULQH�HWNL�HGHQ�YH�
ED]ÕODUÕQÕQ�DURPDWHUDSDWLN�|]HOOL÷L�GH�RODQ�DURPD�ELOHúHQOHUL�
GH� PHYFXWWXU�� ùHNLO� �¶GH� ELWNL� oD\ODUÕQGD� EXOXQDQ� EDúOÕFD�
HWNHQ�PDGGHOHU���ùHNLO��¶GH�LVH�ELWNL�oD\ODUÕQGD�EXOXQDQ�ED]Õ�
WHPHO�XoXFX�HWNHQ�ELOHúHQOHU�J|VWHULOPLúWLU��

ùHNLO����%LWNL�oD\ODUÕQGD�EXOXQDQ�EDúOÕFD�HWNHQ�PDGGHOHU

ùHNLO����%LWNL�oD\ODUÕQGD�EXOXQDQ�ED]Õ�WHPHO�XoXFX�HWNHQ�ELOHúHQOHU�

ÖZ
Amaç:
øQVDQODU�JHoPLúWHQ�J�Q�P�]H�\DúDGÕNODUÕ�E|OJHGH�\HWLúHQ�ELWNLOHUL�JÕGD�YH�LODo�RODUDN�NXOODQPÕú��
EXQODUOD�LOJLOL�GHQH\LPOHU�QHVLOGHQ�QHVLOH�DNWDUÕOPÕúWÕU��g]HOOLNOH�VRQ�\ÕOODUGD�LQVDQODUÕQ�VHQWHWLN�
LODoODUÕQ�ED]Õ�\DQ�HWNLOHULQGHQ�NDoÕQPDN�LVWHPHOHUL�QHGHQL\OH�GR÷DO��U�QOHUH�LOJL�DUWPÕú��|]HOOLNOH�
GH�oD\�RODUDN�W�NHWLOHQ�ELWNLOHULQ�W�NHWLPL�\D\JÕQODúPÕúWÕU��'�Q\DGD�oD\�GHQLOLQFH�LON�DNOD�JHOHQ�
Camellia sinensis�ELWNLVLQLQ�IDUNOÕ�úHNLOOHUGH�LúOHQPHVL\OH��UHWLOHQ�VL\DK�YH�\HúLO�oD\�ROVD�GD�GL÷HU�
SHN�oRN�ELWNLGHQ�GH�oHúLWOL�OH]]HW�YH�EL\RDNWLI�|]HOOLNWH�oD\�HOGH�HGLOGL÷L�YH�W�NHWLOGL÷L�ELOLQPHN-
WHGLU��%LWNL�oD\ODUÕQÕQ�JHQHO�VD÷OÕN�YH�D÷Õ]�GLú�VD÷OÕ÷Õ��]HULQGHNL�HWNLOHUL�ELOHúLPOHULQGH�EXOXQDQ�
VHNRQGHU� PHWDEROLWOHUGHQ� YH� |]HOOLNOH� GH� IHQROLN� PDGGHOHU� JUXEXQGDQ� IODYDQRLGOHUGHQ� LOHUL�
JHOPHNWHGLU��$QFDN��KHU�ELWNL�oD\ÕQÕQ�VD÷OÕN��]HULQH�J|VWHUPLú�ROGX÷X�ID\GDOÕ�|]HOOL÷L�ELWNL\H�YH�
ELWNLQLQ� NXOODQÕOGÕ÷Õ� NÕVPÕQD� J|UH� GH÷LúLNOLN� J|VWHUPHNWHGLU�� %X�PDNDOHGH� �ONHPL]GH� \D\JÕQ�
W�NHWLPL� EXOXQDQ� QDQH�� ÕKODPXU�� UH]HQH�� SDSDW\D�� DGDoD\Õ� YH� GD÷� oD\Õ� JLEL� ELWNLOHULQGHQ� HOGH�
HGLOHQ� oD\ODUÕQ� NXOODQÕP� DODQODUÕ�� JHQHO� VD÷OÕN� YH� D÷Õ]� GLú� VD÷OÕ÷Õ� �]HULQGHNL� ROXPOX� HWNLOHUL�
ELOLPVHO�YHULOHU�ÕúÕ÷ÕQGD�GHUOHQPLúWLU���

Anahtar Sözcükler: 
1DQH�oD\Õ��,KODPXU��5H]HQH��3DSDW\D��'D÷�oD\Õ��$GD�oD\Õ��$÷Õ]�VD÷OÕ÷Õ

)*;<:)+<
$FURVV�WKH�DJHV�SHRSOH�KDYH�XVHG�WKH�SODQWV�DV�IRRG�DQG�PHGLFLQH�JURZQ�LQ�WKH�UHJLRQ�ZKHUH�WKH\�
OLYH�� DQG� WKHLU� H[SHULHQFHV�KDYH�EHHQ�SDVVHG�RQ� IURP�JHQHUDWLRQ� WR�JHQHUDWLRQ��(VSHFLDOO\� LQ�
UHFHQW�\HDUV��LQWHUHVW�WR�QDWXUDO�SURGXFWV�KDV�LQFUHDVHG�EHFDXVH�RI�SHRSOH�ZDQW�WR�DYRLG�VRPH�RI�
WKH�VLGH�HIIHFWV�RI�V\QWKHWLF�GUXJV��DQG�SDUWLFXODUO\�WKH�FRQVXPSWLRQ�RI�KHUEV�DV�WHD�KDV�EHFRPH�
ZLGHVSUHDG��$OWKRXJK�EODFN� DQG� JUHHQ� WHD��ZKLFK� DUH� SURGXFHG� E\� GLIIHUHQW� SURFHVVLQJ� VWHSV�
IURP�Camellia sinensis��DUH�WKH�ILUVW�WKRXJKW�WKDW�FRPHV�WR�PLQG�IRU�QHDUO\�HYHU\RQH�LQ�WKH�ZRUOG�
ZKHQ�WHD�FDOOHG��LW�LV�NQRZQ�WKDW�WHD�ZLWK�YDULRXV�IODYRU�DQG�ELRDFWLYH�SURSHUWLHV�LV�REWDLQHG�DQG�
FRQVXPHG�IURP�PDQ\�RWKHU�SODQWV��7KH�JHQHUDO�DQG�GHQWDO�KHDOWK�HIIHFWV�RI�KHUEDO�WHD�DUH�GXH�WR�
VHFRQGDU\�PHWDEROLWHV�HVSHFLDOO\�IODYRQRLGV�IURP�WKH�SKHQROLF�VXEVWDQFH�JURXS�IRXQG�LQ�FRPSR-
VLWLRQ��+RZHYHU��WKH�EHQHILFLDO�SURSHUWLHV�RI�HDFK�KHUEDO�WHD�RQ�KHDOWK�DUH�YDULHG�WR�KHUE�YDULHW\�
DQG�HYHQ�WKH�SDUW�RI�WKH�XVHG��,Q�WKLV�UHYLHZ�DUWLFOH��WKH�DSSOLFDWLRQV�DQG�WKH�SRVLWLYH�HIIHFWV�RI�WHD�
REWDLQHG�IURP�PLQW��OLPH��IHQQHO��FKDPRPLOH��VDJH��DQG�PRXQWDLQ�WHD�KHUEV��ZKLFK�DUH�ZLGHO\�
FRQVXPHG�LQ�RXU�FRXQWU\��RQ�JHQHUDO�KHDOWK�DQG�RUDO�GHQWDO�KHDOWK�DUH�FRPSLOHG�EDVHG�RQ�VFLHQWLI-
LF�GDWD�
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1PTIU]Z�tIaÜ
,KODPXU��Tiliaceae�IDPLO\DVÕQGDQ�\HU�DODQ�Tilia FLQVL�ELU�D÷Do�
W�U�G�U�� %LUoRN� IDUNOÕ� W�U�� ROPDNOD� ELUOLNWH� KHPHQ� KHPHQ�
KHSVLQLQ� WHUDS|WLN� YH� NR]PHWLN� |]HOOLNOHUL� ROXS� |]HOOLNOH�
N�o�N� \DSUDNOÕ� Tilia cordata� W�U�� LOH� E�\�N� \DSUDNOÕ Tilia 
platphyllos� W�U�� WHGDYL� DPDoOÕ� NXOODQÕOÕUNHQ�� Tilia vulgaris 
W�U��LVH�GDKD�oRN�ELWNL�oD\Õ�RODUDN�W�NHWLOPHNWHGLU����������
,KODPXU�oD\Õ�GD�ELWNLQLQ�NXUXWXOPXú�oLoHNOHUL�ROXS�G�Q\DQÕQ�
KHU� \HULQGH� VR÷XN� DOJÕQOÕ÷ÕQGD� YH� JDVWURLQWHVWLQDO� UDKDW��
VÕ]OÕNODUGD� HQ� HWNLOL� GR÷DO� LODoODUGDQ� ELUL� RODUDN� LQVDQR÷OX�
WDUDIÕQGDQ�\�]\ÕOODUGÕU�NXOODQÕOPDNWDGÕU��,KODPXU�oD\Õ�\D\JÕQ�
RODUDN�NXUXWXOPXú�ELWNLQLQ�WDPDPÕQÕQ��oLoHN��VDS�YH�\DSUDN-
ODU�� ND\QDPÕú� VXGD� ���� GN� GHPOHQPHVL� YH� VRQUDVÕQGD�
V�]�OPHVL� úHNOL\OH� W�NHWLOPHNWHGLU� ������ g]HOOLNOH� ELWNLQLQ�
GR÷UXGDQ� GHPOHQPHVL� úHNOL\OH� W�NHWLOHQ� ÕKODPXU� oD\ÕQÕQ�
VD÷OÕN��]HULQH�\DUDUODUÕQÕQ�EHOLUOHQPHVL�LOH�VRQ�\ÕOODUGD�IDUNOÕ�
IRUPODUGD�GD�W�NHWLOGL÷L�J|U�OPHNWHGLU���

,KODPXU� oD\ÕQÕQ� VD÷OÕN� �]HULQH� HWNLOHULQLQ� IODYDQRLGOHULQ� GH�
\HU� DOGÕ÷Õ� SROLIHQROLN� ELOHúLNOHUGHQ� ND\QDNODQGÕ÷Õ� ELOGLULO��
PHNWHGLU�������,KODPXU�oD\Õ��EDúWD�NXHUVHWLQ�JOLNR]LWOHU��UXWLQ��
NXDUVLWULQ� YH� L]RNDUVLWULQ��� NDHPSIHURO� JOLNR]LG� �WLOLURVLG���
SURVL\DQLGLQOHU�YH�IHQROLN�DVLWOHU��NDIHLN�DVLW��S�NXPDULN�DVLW�
YH� NORURMHQLN� DVLW�� ROPDN� �]HUH� oHúLWOL� IHQROLN� ELOHúLN�
VÕQÕIODUÕQÕ�LoHUHQ�NDUPDúÕN�ELU�NLP\DVDO�ELOHúLPH�VDKLSWLU������
����� 7�P� EX� NDUPDúÕN� NLP\DVDO� \DSÕVÕ� �]HULQH� \DSÕODQ�
oDOÕúPDODU� �������� ÕKODPXU� oD\ÕQÕQ� \DWÕúWÕUÕFÕ�� LGUDU�
V|NW�U�F���WHUOHWLFL�HWNLOHULQLQ�\DQÕ�VÕUD�JULS��|NV�U�N��ER÷D]�
WDKULúL�� PLJUHQ�� oDUSÕQWÕ�� NDUDFL÷HU�� PLGH� YH� VDIUD� NHVHVL�
UDKDWVÕ]OÕNODUÕQGD�SR]LWLI�HWNLVLQLQ�ROGX÷XQX�J|VWHUPHNWHGLU��
*�URO�YH�DUN�������WDUDIÕQGDQ�7�UNL\H¶GH�\DúD\DQ�����DQQH�LOH�
\DSÕODQ�ELU�oDOÕúPDGD�oRFXNODUÕQÕQ�VD÷OÕN�VRUXQODUÕ�HVQDVÕQGD�
NXOODQGÕNODUÕ� ELWNLVHO� o|]�POHU� DUDúWÕUÕOPÕúWÕU�� $UDúWÕUPD�
VRQXFXQGD� DQNHWH�NDWÕODQ� DQQHOHULQ� oRFXNODUÕQ��VW� VROXQXP�
\ROX�HQIHNVL\RQX��JDVWURLQWHVWLQDO�VLVWHP�ER]XNOXNODUÕ�VHPS-
WRPODUÕQÕ� WHGDYL� HWPHN� LoLQ� VDGHFH�������¶�Q�Q� HF]DQHGHQ�
LODo�DOGÕ÷ÕQÕ�������
LQLQ�ER÷D]�D÷UÕVÕQGD�������
LQLQ�EXODQWÕ�
YH� NXVPDGD�� �����
VLQLQ� JD]� D÷UÕVÕ� YH� KD]ÕPVÕ]OÕNWD��
�����
VLQLQ�NDEÕ]OÕNWD�������
LQLQ�|NV�U�NWH�YH������
�Q�Q�
X\NX� SUREOHPOHULQGH� ELWNLVHO� GHVWHN� �U�QOHULQL� NXOODQGÕ÷Õ�
EHOLUOHQPLúWLU��$QNHWH�NDWÕODQ�DQQHOHULQ�oRFXNOXN�oD÷Õ�VD÷OÕN�
VRUXQODUÕ� LOH�EDúD�oÕNPDN�LoLQ�EDúWD�QDQH�OLPRQ��ÕKODPXU�YH�
UH]HQH� NXOODQGÕ÷Õ� D\UÕFD� DGDoD\Õ�� SDSDW\D�� ND\ÕVÕ� \DSUD÷Õ��
PHOLVD�� NLP\RQ� VX\X�� ELEHUL\H� YH� NXúEXUQX� oD\ODUÕQÕ� GD�
NXOODQGÕNODUÕ�LIDGH�HGLOPLúWLU�

<DSÕODQ�ELU�GL÷HU�DUDúWÕUPDGD������ÕKODPXU�oD\ÕQD�EDO�LODYHVL-
QLQ� DQWLRNVLGDQ� YH�+LGURNVLPHWLO� )XUIXUDO� �+0)�� ROXúXPX�
�]HULQH� HWNLOHUL� DUDúWÕUÕOPÕúWÕU�� dDOÕúPD� VRQXFXQGD� ÕKODPXU�
oD\ÕQD�EDO�LODYHVLQLQ�����GN�VRQUD�\DSÕOPDVÕ�|QHULOPLú�ROXS�EX�
V�UHGHQ�VRQUD�HNOHQHQ�EDOÕQ�DQWLRNVLGDQ�DNWLYLWH\L�DUWWÕUGÕ÷Õ�
YH�+0)�ROXúXPXQX� D]DOWWÕ÷Õ� EHOLUOHQPLúWLU��$\UÕFD�� \DSÕODQ�
EDúND�ELU�DUDúWÕUPDGD������GHPOHPH�LúOHPLQLQ������&¶GH�HQ�
ID]OD�������GN�V�UH�LOH�JHUoHNOHúWLULOPHVLQL�GDKD�X]XQ�V�UH�YH�
VÕFDNOÕNWD�ER]XOPD�WHSNLOHULQLQ�EDúOD\DFD÷Õ�ELOGLULOPLúWLU��

:MbMVM
Apiaceae YH\D�Umbellifereae� IDPLO\DVÕQGDQ�RODQ� UH]HQHQLQ�
(Foeniculum vulgare Miller)�DFÕ�UH]HQH (Foeniculum vulgare 
varietas vulgare)�YH�WDWOÕ�UH]HQH (Foeniculum vulgare varie-
tas dulce) RODUDN� EDúOÕFD� �� IDUNOÕ� N�OW�U� YDU\HWHVL� YDUGÕU�
���������+DON�DUDVÕQGD�WHGDYL�DPDFÕ\OD�|]HOOLNOH�PLGH�UDKDWVÕ-
]OÕNODUÕQGD�� JD]� V|NW�U�F��� V�W� oR÷DOWÕFÕ� YH� \DWÕúWÕUÕFÕ�
|]HOOLNOHUL� QHGHQL\OH� VÕNOÕNOD� W�NHWLOPHNWHGLU� ������ 5H]HQH��
ELWNLVHO�oD\�DPDFÕ\OD�W�NHWLOGL÷LQGH�|]HOOLNOH�\DSUDNODUÕ������
RUDQÕQGD� VÕFDN� VX� LoHULVLQGH� GHPOHQHUHN� W�NHWLOPHNWH� LNHQ��
D\UÕFD� XoXFX� \D÷Õ� DQWLPLNUREL\DO�� DQWLRNVLGDQ�� EDOJDP�
V|NW�U�F��HWNLVL� VHEHEL�N|NOHUL� LVH�GH� LGUDU�V|NW�U�F��HWNLVL�
VHEHEL� LOH� W�NHWLOPHNWHGLU�� hONHPL]GH� \R÷XQ� RODUDN� WDUÕPÕ�
\DSÕODQ�WÕEEL�YH�DURPDWLN�ELWNLOHU�DUDVÕQGD�\HU�DODQ�UH]HQHQLQ�
�UHWLPL�|]HOOLNOH�%XUGXU�LOL�YH�oHYUHVLQGH�\DSÕOPDNWDGÕU�������
5H]HQH� ELOHúLPLQGH� ������� RUDQÕQGD� VDELW� \D÷�� �������
RUDQÕQGD�SURWHLQ�YH������RUDQÕQGD�XoXFX�\D÷� LoHUPHNWHGLU�
������%X�ELOHúHQOHULQ�GÕúÕQGD�GD�\DSÕVÕQGD�IHQLOSURSDQRLGOHU��
PRQRWHUSHQLGOHU�� VHVNLWHUSHQOHU�� NXPDULQOHU�� WULWHUSHQRLGOHU��
WDQHQOHU��IODYRQRLGOHU��NDUGL\DN�JOLNR]LWOHU��VDSRQLQOHU�EXOXQ-
PDNWDGÕU��<DSÕODQ�DUDúWÕUPDODUGD���������UH]HQHQLQ�XoXFX�\D÷�
ELOHúLPL� LQFHOHQGL÷LQGH� LVH� JHQHO� RODUDN� HQ� \�NVHN� RUDQGD�
DQHWRO�� OLPRQHQ� YH� IHQNRQ� EXOXQGX÷X�� EXQODUÕQ� GÕúÕQGD� LVH�
HVWUDJRO�� VDIURO�� DOID�SLQHQ�� DOID�SKHOODQGULQH�� NDPIHQ��
EHWD�SLQHQ��EHWD�PLUVHQ�YH�S�VLPHQ�JLEL�ELOHúLNOHU�LoHUGL÷L�GH�
EHOLUOHQPLúWLU��$URPDWLN�ELU�\DSÕ\D�VDKLS�RODQ�UH]HQLQ�XoXFX�
\D÷Õ�JHQHO�RODUDN�NR]PHWLN�YH�IDUPDV|WLN��U�QOHUGH�NXOODQÕO-
PDNWDGÕU��
5H]HQH� oD\Õ� IHQROLN� ELOHúHQOHU� EDNÕPÕQGDQ� ROGXNoD�
]HQJLQGLU��5H]HQH�oD\ÕQGD���NDIHRLONLQLN�DVLW����NDIHRLONLQLN�
DVLW�� URVPDULQLN� DVLW�� HULRGLNWLRO���� RUXWLQRVLG�� NXHUVH-
WLQ���R�JDODNWRVLG�� NDHPSIHURO���RUXWLQRVLG� YH� NDHPS-
IHURO���R�JOXNR]LW�JLEL�\�NVHN�DQWLRNVLGDQ�DNWLYLWHOHUH�VDKLS�
ELOHúHQOHU� LOH� KLGURNVLOVLQQDPLN� DVLW� W�UHYOHUL�� IODYRQRLG�
JOLNR]LWOHU�YH�IODYRQRLG�DJOLNRQODUÕQ�EXOXQGX÷X�ELOGLULOPLúWLU�
���������'L÷HU�WDUDIWDQ�UH]HQHQLQ�L\L�ELU�SRWDV\XP��NDOVL\XP��
PDJQH]\XP��GHPLU��IRVIRU�YH�oLQNR�ND\QD÷Õ�ROGX÷X�EHOLUWLOP-
LúWLU���������
<DSÕODQ�DUDúWÕUPDODUGD�UH]HQHQLQ�SL\DVD\D�VXQXOPXú�ELWNLVHO�
LODo� úHNLOOHUL� LQFHOHQGL÷LQGH�� EX� LODoODUÕQ� |]HOOLNOH� JDVWURLQ-
WHVWLQDO� VLVWHPGHNL� GLVSHSVL�� úLúNLQOLN�� JD]� YH� VSD]P� JLEL�
\DNÕQPDODU� LOH� �VW� VROXQXP� \ROODUÕQÕQ� DNÕQWÕODUÕQGD� �QH]OH�
JLEL�� NXOODQÕOGÕ÷Õ� LIDGH� HGLOPLúWLU�� $\UÕFD�� UH]HQH� XoXFX�
\D÷ÕQÕQ�VSD]PROLWLN�HWNLVL�QHGHQL\OH�SHGLDWULN�NROLNOHUGH�YH�
ED]Õ� VROXQXP� VLVWHPL� KDVWDOÕNODUÕQGD� NXOODQÕOGÕ÷Õ�� UH]HQH�
WRKXPXQXQ�LVH�NDGÕQODUGD�PHQVWUXDV\RQX�GHVWHNOH\LFL��NDGÕQ�
NOLPDNWHU\XPXQGD� VHPSWRPODUÕ� JLGHULFL� HWNLOHUL� LOH�
NXOODQÕOGÕ÷Õ�GD�LIDGH�HGLOPHNWHGLU������

Papatya
3DSDW\D��\RO�YH�WDUOD�NHQDUODUÕQÕQ��ERú�\HUOHúLP�E|OJHOHULQLQ��
LúOHQPHPLú� EDKoHOHULQ� ERú� NDODQ� DODQODUÕQGD� GR÷DO� RODUDN�
\D\ÕOÕú� J|VWHUHQ� WHN� \ÕOOÕN�� QDULQ� J|YGHOL�� RWVX� ELU� ELWNLGLU��
3DSDW\D�oD\Õ�Asteraceae IDPLO\DVÕQD�DLW�RODQ�|]HOOLNOH Matri-
caria chomomilla (Compositae)�W�U�Q�Q�NXUXWXOPXú�oLoHNOH��
ULQLQ�VX�LoHULVLQGH�GHPOHQPHVL\OH�HOGH�HGLOPHNWHGLU��3DSDW\D�
oD\Õ�EDúWD�\DWÕúWÕUÕFÕ��VDNLQOHúWLULFL�|]HOOL÷LQLQ�\DQÕ�VÕUD�LúWDK�
DoÕFÕ� YH� JD]� JLGHULFL� HWNLOHUL\OH� X\NXVX]OXN� VRUXQODUÕQGD��

URPDWL]PDO�D÷UÕ��JD]�JLGHULFL��D÷Õ]��\XWDN�YH�ER÷D]�LOWLKDSODQ-
PDODUÕQGD��PLGH�\DQPDODUÕQGD���VW�VROXQXP�\ROX�HQIHNVL\RQ-
ODUÕQGD�VÕNOÕNOD� W�NHWLOPHNWHGLU��3DSDW\D�XoXFX�\D÷Õ�GD�\LQH�
KHP� \DWÕúWÕUÕFÕ� |]HOOL÷L� KHP� GH� VLQGLULP� VLVWHPL� �]HULQGHNL�
HWNLVL\OH�GR÷UXGDQ�NXOODQÕOPDNOD�ELUOLNWH�SDUI�PHUL��NR]PH-
WLN� NUHPOHU�� VDo� YH� FLOW� SUHSDUDWODUÕQGD� YH� DURPDWHUDSLGH�
\R÷XQ�RODUDN�NXOODQÕOPDNWDGÕU�
3DSDW\D�oLoH÷LQGH��VHNRQGHU�PHWDEROLW�RODUDN����WHUSHQRLG�YH�
���IODYRQRLG�GDKLO�ROPDN��]HUH�SHNoRN�oHúLW�NLP\DVDO�ELOHúHQ�
WDQÕPODQPÕúWÕU� ������ 3DSDW\D� ELWNLVLQLQ� \DSÕVÕQGD� DSLJHQLQ��
NXHUVHWLQ�� SDWXOHWLQ�� OXWHROLQ� JLEL� IODYDQRLGOHU� YH� ELVDERORO��
D]XOHQ��úDPD]XOHQ�JLEL�WHUSHQRLGOHUGHQ�ROXúDQ�HVDQVL\HO�\D÷�
LoHUL÷L� QHGHQL\OH� NXYYHWOL� DQWLPLNUREL\DO� HWNLQOL÷H� VDKLSWLU�
������<LQH�SDSDW\D�oD\ÕQÕQ�ELUoRN�N�OW�UGH�J|]�NDSDNODUÕQÕQ�
LOWLKDEÕQGD� YH� NROLN� EHEHNOHUGH� JD]� JLGHULFL� RODUDN�
NXOODQÕOGÕ÷Õ� ELOLQPHNWHGLU�� 3DSDW\D� oD\ÕQÕQ� NDQ� úHNHULQL� YH�
DPLOD]� DNWLYLWHVLQL� |QHPOL� |Oo�GH� G�ú�UG�÷�� YH� GL\DEHWLN�
VÕoDQODUGD� VHUXP� LQV�OLQ� GLUHQFLQL� DUWWÕUGÕ÷Õ� EHOLUOHQPLúWLU�
������*HQHO�DQNVL\HWH�ER]XNOX÷X�RODQ�������\Dú�JUXEXQGDNL�
HUNHNOHUGH� \DSÕODQ� oDOÕúPDODUGD� SDSDW\D� oD\Õ� NXOODQÕPÕQ�
KLSHUDNWLYLWH�� GLNNDWVL]OLN� YH� ROJXQODúPDPD� IDNW|UOHULQL�
L\LOHúWLUGL÷L� EHOLUWLOPLúWLU� ������<DSÕODQ� oDOÕúPDODUGD� ��������
|]HOOLNOH� DVWÕP� YH\D� DOHUMLN� UHDNVL\RQ� J|VWHUHQ� ELUH\OHULQ�
SDSDW\D� oD\� W�NHWLPLQGH� GLNNDWOL� ROPDVÕ� JHUHNWL÷L� GH� ELOGL��
ULOPLúWLU�

)LI�tIaÜ
$GDoD\Õ� (Salvia species)� |]HOOLNOH� $NGHQL]� �ONHOHUL� EDúWD�
ROPDN��]HUH�ELUoRN��ONHGH�\HWLúHQ��G�Q\D�oDSÕQGD�\DNODúÕN�
����W�U�LOH Lamiaceae IDPLO\DVÕQÕQ�HQ�JHQLú�FLQVLGLU��7�UNL-
\H¶GH� ��� W�U� EXOXQPDNWD� YH� EXQODUÕQ� ��¶L� HQGHPLN� |]HOOLN�
WDúÕPDNWDGÕU� ������hONHPL]GH�ELWNLVHO� oD\�RODUDN� HQ�\D\JÕQ�
NXOODQÕODQ�YH�(JH�DGDoD\Õ��<XQDQ�DGDoD\Õ��$QDGROX�DGDoD\Õ�
YH�GD÷�HOPDVÕ�JLEL�LVLPOHUOH�GH�DQÕODQ�DGDoD\Õ�(Salvia frutico-
sa) �P¶\H�NDGDU�ER\ODQDELOHQ��oDOÕ� IRUPXQGD��oRN�\ÕOOÕN�YH�
oRN� GDOODQDQ� ELU� ELWNLGLU�� *HOHQHNVHO� RODUDN� EX� ELWNLQLQ�
\DSUDNODUÕ�oD\�RODUDN�NXOODQÕOÕU�YH�ND\QDPÕú�VX�LoLQGH�����GN�
EHNOHWLOGLNWHQ� VRQUD� W�NHWLOLU� ������ $NGHQL]� �ONHOHULQGH�
EDKDUDW� RODUDN� JÕGD� HQG�VWULVLQGH� NXOODQÕODQ� DGDoD\Õ� D\UÕFD�
oHúLWOL�KDVWDOÕNODUGD�WHGDYL\H�GHVWHN�DPDFÕ\OD�JHOHQHNVHO�WÕSWD�
NXOODQÕOPDNWDGÕU�� *�QH\� %UH]LO\D¶GD� oD\� LoHFH÷L� RODUDN�
PDUNHWOHUGH� VDWÕOPDNWD� RODQ� DGDoD\Õ�� hUG�Q¶GH� LVH� GL\DEHW�
KDVWDODUÕQGD� VÕNOÕNOD� NXOODQÕODQ� ELU� ELWNL� oD\ÕGÕU�� dHúLWOL�
$YUXSD� �ONHOHULQGH� KDIÕ]D\D� RODQ� HWNLOHUL� VHEHEL� LOH��
øVYLoUH¶GH�PHQRSR]�G|QHPLQGHNL�NDGÕQODUÕQ�VHPSWRPODUÕQÕQ�
D]DOWÕOPDVÕ�DPDFÕ\OD��$YXVWXU\D¶GD�LVH�D÷Õ]�YH�ER÷D]�LOWLKDS-
ODUÕQGD� NXOODQÕOPDN� �]HUH� ELWNL� NDUÕúÕPODUÕQGDQ� ROXúDQ�
oD\ODUÕQ� LoHULVLQH� NDWÕOGÕ÷Õ� ELOGLULOPHNWHGLU� ������ <DSÕODQ�
ELOLPVHO� DUDúWÕUPDODU� LQFHOHQGL÷LQGH� DGDoD\ÕQÕQ� |]HOOLNOH�
QH]OH�YH�JULSWHQ�LOHUL�JHOHQ�ER÷D]�UDKDWVÕ]OÕNODUÕQGD��E|EUHN�
KDVWDOÕNODUÕQGD�oD\�RODUDN�LoLOGL÷LQL��\D÷ÕQÕQ�GÕúWDQ�DQWLVHSWLN��
IXQJXVLW�� DQWLLQIODPDWXYDU� HWNL\H� VDKLS� ROGX÷XQX�� ER÷D]� YH�
VROXQXP� \ROX� LOWLKDSODUÕQGD� JDUJDUD� RODUDN� NXOODQÕOGÕ÷ÕQÕ��
GDKLOHQ� WHU� NHVLFL� YH� W�NU�N� VDOJÕVÕQÕ� D]DOWÕFÕ� HWNL\H� VDKLS�
ROGX÷X�ELOGLULOPHNWHGLU�������
2OGXNoD� ID]OD� PLNWDUGD� oHúLGL� EXOXQDQ� DGD� oD\Õ�� \HWLúWL÷L�
E|OJH�� LNOLP� úDUWODUÕ� YH� W�U�QH� ED÷OÕ� RODUDN� \DSUDNODUÕQGD�
\DNODúÕN� ����� RUDQÕQGD� XoXFX� \D÷Õ� EDUÕQGÕUPDNWDGÕU��

$GDoD\Õ� \D÷Õ� LoHULVLQGH� Į�� ȕ�W�\HQ�� NDIXU�� ERUQHRO�� ERULO�
DVHWDW�EXOXQPDNWDGÕU��%D]Õ�XoXFX�\D÷ODUÕQ�LoHULVLQGH�WK\PRO�
YH� FDUYDFURO� GD� WDúÕGÕ÷Õ� ELOGLULOPHNWHGLU�� 8oXFX� \D÷ÕQGD�
WKXMDQ�RUDQÕ���������FLQHRO�RUDQÕ������ERUQHRO�RUDQÕ�����
RODUDN�EHOLUWLOPHNWHGLU������

,Iɦ�tIaÜ
Lamiacea IDPLO\DVÕQÕQ Sideritis� W�UOHULQH� DLW� ELWNLOHU� �ONH��
PL]GH�GD÷�oD\Õ�(Sideritis stricta) RODUDN�ELOLQPHNWH�ROXS��EX�
W�UH�DLW����¶GHQ�ID]OD�FLQVLQ�ROGX÷X�ELOLQPHNWHGLU��%X�W�UOHU��
WHUSHQOHU��VWHUROOHU��NXPDULQOHU��IODYRQRLGOHU�YH�OLJQDQODU�JLEL�
EL\RDNWLI� |]HOOLNOHUH� VDKLS� LNLQFLO� PHWDEROLWOHU� DoÕVÕQGDQ�
]HQJLQGLU�������
'D÷�oD\ÕQGD�EXOXQDQ�IHQROLN�PDGGHOHULQ�VD÷OÕN��]HULQH�RODQ�
HWNLOHUL� LQFHOHQGL÷LQGH�� ODYDQGXOLIROLRVLGH¶LQ� LOWLKDSODQPD\Õ�
|QOH\LFL�� SHURNVLOLSLW� ROXúXPXQX� |QOH\LFL� YH� DQWLRNVLGDQ�
HWNLVLQLQ� ROGX÷X�� YHUEDVFRVLGH¶LQ� NÕUPÕ]Õ� NDQ� K�FUHOHULQL�
VHUEHVW�UDGLNDO�KDVDUÕQGDQ�NRUXPD��WLUR]LQD]�YH�YH\D�PHODQLQ�
�UHWLPLQL� LQKLEH� HWWL÷L�� � DSLJHQLQ� YH� OXWHROLQ¶LQ� DQNVL\HWH\L�
|QOH\LFL�� VLQLU� VLVWHPLQL� UDKDWODWÕFÕ� YH� XQXWNDQOÕ÷Õ� |QOH\LFL�
HWNLVLQLQ� ROGX÷X�� K\SRODHWLQ¶LQ� JDVWULW� ROXúXPXQX� YH� �OVHUL�
HQJHOOHGL÷L�� FDIIHR\OTXLQLF� DVLGLQ� NDQ� EDVÕQFÕQÕ� D]DOWÕFÕ�
|]HOOL÷H�VDKLS�ROGX÷X�YH�IHUXOR\OTXLQLF�DVLWLQ�LVH�KLSHUWDQVL��
\RQX�|QOH\LFL�HWNLVLQLQ�ROGX÷X�ELOGLULOPLúWLU�������
%�W�Q�EX�QHGHQOHUOH�\�]\ÕOODUGDQ�EHUL�JHOHQ�N�OW�U�DNWDUÕPÕ�
LOH� �ONHPL]� LQVDQÕ� WDUDIÕQGDQ� |]HOOLNOH� NÕú� D\ODUÕQGD� oRNoD�
W�NHWLOHQ�GD÷�oD\Õ��]HULQGH�DUDúWÕUPDODU�GD�DUWPDNWDGÕU������
<XNDUÕGD� EDKVHGLOHQ� ELWNL� oD\ODUÕQGDQ� QDQH� YH� DGDoD\ÕQÕQ�
\DSUDNODUÕ�� GD÷� oD\ÕQÕQ� VDS� YH� \DSUDNODUÕ�� ÕKODPXU� YH�
SDSDW\DQÕQ�oLoHNOHUL��UH]HQHQLQ�WRKXP�YH�oLoHNOHUL�ELWNL�oD\Õ�
KD]ÕUODPDGD� NXOODQÕOPDNWDGÕU�� �<LQH� GL÷HU� SHN� oRN� ELWNLQLQ�
oD\� DPDoOÕ� N|NOHUL� �PH\DQ� ELWNLVL��� PH\YHVL� �HOPD�� D\YD���
VDSODUÕ��NLUD]���NDEXNODUÕ��SRUWDNDO��OLPRQ��JLEL�IDUNOÕ�NÕVÕP-
ODUÕ�NXOODQÕOPDNWDGÕU���

$\UÕFD��QDQH�OLPRQ�oD\ÕQGD�ROGX÷X�JLEL���\D�GD�GDKD� ID]OD�
ELWNL� NDUÕúÕPÕ� GD� ELWNL� oD\Õ� RODUDN� KD]ÕUODQDELOPHNWHGLU��%X�
DúDPDGD�XQXWXOPDPDVÕ�JHUHNHQ�KXVXV�ELWNLOHULQ�IDUNOÕ�NÕVÕP-
ODUÕQGD� HWNHQ�PDGGHOHULQL� IDUNOÕ� RUDQODUGD� EXOXQGXUPDVÕ� YH�
EXQD�ED÷OÕ�RODUDN�GD�ELWNLQLQ�LVWHQHQ�HWNL\L�J|VWHUPHVL�GR÷UX�
NÕVÕPODUÕQÕQ�NXOODQÕOPDVÕ�YH�X\JXQ�úDUWODUGD�HNVWUDNWH��GHP-
OHQPHVL�� HGLOPHVL\OH� LOJLOLGLU�� 6RQ� \ÕOODUGD� WHNQRORMLQLQ�
JHOLúPHVLQH�ED÷OÕ�RODUDN�o|]�Q�U�IRUPGD��UHWLOPH\H�EDúODQVD�
GD�ELWNL�oD\ODUÕQÕQ�W�NHWLPL�JHQHOOLNOH�ELWNLQLQ�\D�NHQGLVLQLQ�
\D�GD�V�]HQ�SRúHW�oD\�IRUPXQXQ��������&¶GHNL�VXGD�����GN�
V�UH\OH� HNVWUDNWH� HGLOLS�� HOGH� HGLOHQ� HNVWUDNWÕQ� LoLOPHVL�
úHNOLQGH�ROPDNWDGÕU�������%XUDGD�VX\XQ�VÕFDNOÕ÷Õ�YH�EHNOHPH�
V�UHVL�ROGXNoD�|QHPOL�SDUDPHWUHOHUGLU��d�QN��G�ú�N�VÕFDNOÕN�
\D�GD�GDKD�D]�V�UHOHUGH�\DSÕODQ�HNVWUDNVL\RQ�VÕUDVÕQGD�HWNHQ�
PDGGHOHULQ� VX\D� JHoLúL� \HWHUOL� PLNWDUGD� ROPDPDNWDGÕU��
%XQXQOD�ELUOLNWH�JHUH÷LQGHQ�ID]OD�VÕFDN�VXGD�EHNOHWLOHQ�ELWNL�
oD\ODUÕQGD�GD�LVWHQPH\HQ�ED]Õ�DFÕ�WDW�YHUHQ�PDGGHOHULQ�VX\D�
JHoLúL\OH�EHUDEHU�OH]]HW�ROXPVX]�HWNLOHQPHNWH��D\UÕFD�VD÷OÕN�
�]HULQH� HWNLOL� ELOHúHQOHULQ� ÕVÕ\D� KDVVDV� ROPDODUÕQGDQ� GROD\Õ�
X]XQ� V�UH� \�NVHN� VÕFDNOÕNWD� EHNOHWLOPHOHUL� GXUXPXQGD� EX�
ELOHúHQOHULQ�GHJUDGDV\RQX�\D�GD�G|Q�ú�POHUL�EDúODPDNWD�YH�
HNVWUDNWÕQ�VD÷OÕN��]HULQH�ROXPOX�HWNLOHUL�D]DOPDNWDGÕU��$\UÕFD��
J�QO�N� GL\HW� LoHULVLQGH� ELWNL� oD\ODUÕQÕQ� JHUH÷LQGHQ� ID]OD�
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W�NHWLOPHVL�GXUXPXQGD�VD÷OÕN�DoÕVÕQGDQ�ED]Õ�SUREOHPOHUH�\RO�
DoDELOHFH÷L�LOH�LOJLOL�GH�ED]Õ�ELOLPVHO�oDOÕúPDODU�PHYFXWWXU��%X�
ROXPVX]� HWNLOHU� DUDVÕQGD� DQQH� V�W�Q�Q� D]DOPDVÕ�� NÕVÕUOÕN��
X\NXVX]OXN�� NDQ� EDVÕQFÕQÕQ� \�NVHOPHVL� YH� NDOS� oDUSÕQWÕODUÕ�
JHOPHNWHGLU�������

*Q\SQTMZQV�,Q̫�0MSQUTQɦQ�=aO]TIUI�)TIVTIZÜ
(VNL�oD÷ODUGDQ�EHUL�D÷Õ]�YH�GLú�VD÷OÕ÷ÕQÕQ�NRUXQPDVÕ�DPDFÕ�LOH�
ELUoRN� ELWNLVHO� �U�Q� NXOODQÕOPÕúWÕU�� *�Q�P�]GH� ELWNL� |]OHUL�
GLú�PDFXQODUÕQGDQ��D÷Õ]�oDONDODPD�VRO�V\RQODUÕQD��VLPDQODU-
GDQ�NDYLWH�GH]HQIHNWDQODUÕQD�NDGDU�ELUoRN��U�Q�Q�LoHUL÷LQGH�
\HU�DOPDNWDGÕU�
$÷Õ]�YH�GLú�VD÷OÕ÷Õ�LoLQ�NULWLN�|QHPH�VDKLS�RODQ�GLú�IÕUoDODPD�
DOÕúNDQOÕ÷ÕQÕQ� V�UG�U�OPHVLQGH� ELWNLVHO� LoHULNOHU� LOH�
WDWODQGÕUÕOPÕú� GLú� PDFXQODUÕ� VÕNoD� NXOODQÕOPDNWDGÕU�� 7DWOÕ�
QDQH�� DFÕ� QDQH�� WDUoÕQ� YH� oHúLWOL� ELWNLVHO� DURPDODU� GLú�
PDFXQXQD� KRú� YH� IHUDKODWÕFÕ� ELU� WDW� NDWPDNWDGÕU�� 7LPRO��
PHQWRO� YE� \D÷ODU� LVH� D÷Õ]� KLM\HQ� �U�QOHULQH� LODYH� HGLOHUHN�
DQWLEDNWHUL\HO� HWNLOHULQ� HOGH� HGLOPHVL� KHGHIOHQPHNWHGLU�
��������
M. piperita L.� HOGH� HGLOHQ� QDQH� \D÷ÕQÕQ�� DQWLRNVLGDQ��
DQWLW�P|U�� DQWLDOHUMLN�� DQWLYLUDO� YH� DQWLEDNWHUL\HO� |]HOOLNOHUL�
EXOXQPDNWDGÕU��%X�QHGHQOH�oHúLWOL�IDUPDV|WLN�YH�HQG�VWUL\HO�
�U�QOHUGH�\D\JÕQ�RODUDN�NXOODQÕOPDNWDGÕU��'RV�6DQWRV�YH�DUN��
�����M. piperita� YH� Tagetes minuta
GDQ� HOGH� HGLOHQ� XoXFX�
\D÷ODUÕQ� YH Bixa orellana
QÕQ� WHQW�U�Q�Q� Streptococcus 
mutans (S. Mutans)� Enterococcus faecalis� YH� Candida 
albicans
D�NDUúÕ�DQWLPLNUREL\DO�DNWLYLWHVLQL�GH÷HUOHQGLUGLNOHUL�
oDOÕúPDODUÕQGD�� EX� ELOHúHQOHUL� GHQH\VHO� N|N� NDQDO� SDWODUÕQD�
LODYH� HWPLúOHU� YH� W�P� PDWHU\DOOHULQ� DQWLEDNWHUL\HO� DNWLYLWH�
VHUJLOHGL÷LQL�EXOPXúODUGÕU��'Lú�o�U�÷�QGH�HWNLOL�WHPHO�NDU\R-
MHQLN� PLNURRUJDQL]PDODU� S. mutans YH� ODNWREDVLOOHUGLU�� %X�
EDNÕPGDQ�GLú�o�U�NOHULQLQ�|QOHQPHVLQH�\|QHOLN�WHGDYLOHU�EX�
PLNUREL\DWDQÕQ�SODQNWRQLN�YH\D�EL\RILOP�úHNOLQGH�ELULNLPLQL�
D]DOWDPD\D�RGDNODQPDNWDGÕU��)HVOH÷HQ�(Ocimum basilicum)��
WDUoÕQ� NDEX÷X (Cinnamomum zeylanicum),� WDWOÕ� UH]HQH�
(Foeniculum vulgare)�� NDUDELEHU (Piper nigrum),� QDQH¶GHQ�
(M. piperita)�HOGH�HGLOHQ�XoXFX�\D÷ODUÕQ�NDU\RMHQLN�EDNWHUL��
OHUH� NDUúÕ� DQWLPLNUREL\DO� YH� SODN� |QOH\LFL� HWNLOHULQLQ�
LQFHOHQGL÷L�ELU�oDOÕúPDGD��WHVW�HGLOHQ�W�P�XoXFX�\D÷ODUÕQ��KHU�
�� NDU\RMHQLN� EDNWHULQLQ� SODQNWRQLN� IRUPXQD� NDUúÕ� IDUNOÕ�
GHUHFHOHUGH� DQWLPLNUREL\DO� DNWLYLWH� J|VWHUGL÷L� WHVSLW� HGLO��
PLúWLU�������Fusobacterium nucleatum�WDUDIÕQGDQ��UHWLOHQ�YH�
KDOLWRVLVH�QHGHQ�RODQ�XoXFX�V�OI�U�ELOHúHQOHUL��]HULQH�/DEUD-
GRU�dD\Õ�(Rhododendron groenlandicum)��QDQH�(M. x piperita 
L.)�YH�JH\LN�RWXQGDQ (Satureja montana L.)�HOGH�HGLOHQ�XoXFX�
\D÷ODUÕQ�HWNLVLQLQ�GH÷HUOHQGLULOGL÷L�ELU�oDOÕúPDGD�EX�\D÷ODUÕQ�
D÷Õ]� NRNXVXQX� �KDOLWR]LV�� NRQWURO� HWPHN� YH� D÷Õ]� VD÷OÕ÷ÕQÕ�
L\LOHúWLUPHGH�XPXW�YHULFL�DMDQODU�ROGX÷X�RUWD\D�NRQXOPXúWXU�
������$UDS�NDKYHVL�YH�VL\DK�oD\��������NORUKHNVLGLQ��������
VHWLOSLULGLQ\XP�NORU�U�YH�������oLQNR�ODNWDW��&+;�&3&�=Q��
LoHUHQ�JDUJDUD�YH�LoPH�VX\XQXQ�KDOLWR]LV��]HULQH�NÕVD�V�UHOL�
HWNLVLQLQ�GH÷HUOHQGLULOGL÷L�EDúND�ELU�oDOÕúPDGD�LVH�WHVW�HGLOHQ�
VRO�V\RQODU�LOH�D÷]ÕQ�oDONDODQPDVÕQGDQ����YH�����GN�VRQUDNL�
QHIHV�|UQHNOHUL�ND\GHGLOPLúWLU��6L\DK�oD\�YH�$UDS�NDKYHVLQLQ�
KDOLWR]LV��]HULQGH�LQKLELW|U�HWNL\H�VDKLS�ROGX÷X�J|U�OP�úW�U��
øQKLELV\RQ� LON� VDDWWH� GDKD� EHOLUJLQGLU� YH� X]XQ� V�UH� GHYDP�
HWPHPHNWHGLU��%X�HWNLQLQ�$UDS�NDKYHVLQGH�VL\DK�oD\D�NÕ\DVOD�

GDKD�ID]OD�ROGX÷X�RUWD\D�oÕNDUÕOPÕúWÕU������
$VLGLN� \DSÕGDNL� ELWNLVHO� �U�QOHULQ� GHQWDO� LúOHPOHUGHQ� |QFH�
VÕNoD� W�NHWLOPHVL� GLú� GRNXODUÕQD� ED÷ODQPD\Õ� ]RUODúWÕUDELOLU�
������ 2UWRGRQWLN� EUDNHWOHULQ� PLQH� \�]H\LQGHNL� PDNDVODPD�
ED÷ODQWÕ�GLUHQoOHULQLQ�GH÷HUOHQGLULOGL÷L�ELU�oDOÕúPDGD��EUDNHW�
\DSÕúWÕUÕODQ�GLúOHU�VL\DK�oD\��QDQH�OLPRQ�YH�NXúEXUQX�LoHUHQ�
PH\YH�oD\Õ�oHúLWOHUL�LOH�&RFD�&ROD�YH�GLVWLOH�VXGD�J�Q�ER\XQ-
FD�HúLW�DUDOÕNODUOD���GN¶OÕN���VHDQV�úHNOLQGH�EHNOHWLOPLú�YH�KHU�
VHDQVWDQ�VRQUD�NXOODQÕODQ�VRO�V\RQ�\HQLOHQPLú�YH�JHUL�NDODQ�
V�UH�ER\XQFD�GLúOHU�GLVWLOH�VXGD�EHNOHWLOPLúWLU��øúOHP����J�Q�
ER\XQFD� GHYDP� HWWLULOPLúWLU�� (OGH� HGLOHQ� YHULOHU� ÕúÕ÷ÕQGD�
&RFD�&ROD� YH� NXúEXUQX� LoHUHQ� PH\YH� oD\ÕQÕQ� EUDNHW�PLQH�
ED÷ODQWÕVÕQGD�EDúDUÕVÕ]OÕ÷ÕQD�QHGHQ�RODQ�ELU�IDNW|U�RODELOHFH÷L�
VRQXFXQD� XODúÕOPÕúWÕU� ������ <D]DUODU� ED÷ODQPDGDNL� EX�
EDúDUÕVÕ]OÕ÷ÕQ� QHGHQLQLQ� LoHFHNOHULQ� G�ú�N� S+¶WD� ROPDODUÕQ-
GDQ�ND\QDNODQGÕ÷ÕQÕ�EHOLUWPLúOHUGLU�
3DSDW\D� ELWNLVLQLQ� oLoH÷L� LoHUL÷LQGHNL� oHúLWOL� DNWLI� NLP\DVDO�
ELOHúHQOHU� QHGHQL\OH� WÕEEÕ� X\JXODPDODUGD� VÕNOÕNOD� NXOODQÕO-
PDNWDGÕU��3DSDW\D�HNVWUDWÕQÕQ��0DWULFDULD�UHFXWLWD��DQWLPLNUR-
EL\DO�� DQWL�LQIODPDWXDU�DQWL�RNVLGDQ�HWNLOHUL�YH�EL\RX\XPOX-
OXNODUÕ��]HULQH�oHúLWOL�oDOÕúPDODU�\DSÕOPÕúWÕU����������
$\UÕFD��SDSDW\DQÕQ�DIW|]�OH]\RQODU��JLQJLYLWLV�YH�PLQRU�HQIHN-
VL\RQODUÕ�WHGDYL�HWPHN�LoLQ�JDUJDUD�RODUDN�NXOODQÕOGÕ÷ÕQGD�GD�
HWNLOL� ROGX÷XQX� RUWD\D� NR\DQ� oDOÕúPDODU� GD� PHYFXWWXU�
��������
.|N� NDQDO� SUHSDUDV\RQX� VÕUDVÕQGD� ROXúDQ� VPHDU� WDEDNDVÕ�
�]HULQH�SDSDW\D� HNVWUDWÕ�� WHWUDVLNOLQ� L]RPHU�� DVLW� YH�GHWHUMDQ�
NDUÕúÕPÕ��07$'��YH�VRG\XP�KLSRNORULWLQ��1D2&O��HWNLQOL÷L-
QLQ� GH÷HUOHQGLULOGL÷L� ELU� oDOÕúPDGD� LVH�� SDSDW\D� HNVWUDWÕQÕQ�
HWNLQOL÷L��WHN�EDúÕQD������1D2&O¶GHQ�GDKD�ID]OD�EXOXQXUNHQ��
07$'�NDUÕúÕPÕQGDQ�GDKD�D]�HWNLOL�EXOXQPXúWXU������
(WNLQ�PDGGH�RODUDN�HWDQROLN�HNVWUDNW�LoHUHQ�YH�SDSDW\D� (Mat-
ricaria recutita L.)�� PHúH� NDEX÷X� (Quercus spp.)�� DGDoD\Õ�
\DSUD÷Õ�(Salvia officinalis L.)��DUQLND�RWX�(Arnica spp.)��+LQW�
NDPÕúÕ�(Acorus calamus L)��QDQH�RWX�(M. piperita L. )��NHNLN�
RWXQGDQ� (Thymus spp.)� HOGH� HGLOHQ� WÕEEL� �U�QOHU� �]HULQGH�
\DSÕODQ� ELU� GHUOHPHGH�� DQDOL]� HGLOHQ� |]�� LoHUHQ� LODoODUÕQ�
JLQJLYLWLV� YH� SHULRGRQWLWLVLQ� |QOHQPHVLQGH� YH� NDUPDúÕN�
WHGDYLVLQGH� WHGDYL� V�UHVLQL� NÕVDOWWÕ÷Õ� YH� KDVWDODUÕQ� \DúDP�
NDOLWHVLQL� DUWWÕUGÕ÷Õ�� GHQWDO� FHUUDKL� X\JXODPDODUÕQGD� GRNX�
UHMHQHUDV\RQXQXQ�GDKD�KÕ]OÕ�ROGX÷X��FHUUDKL�VRQUDVÕ�D÷UÕ�YH�
úLúOL÷LQ�GDKD�oDEXN�JLGHULOPHVLQH�NDWNÕGD�EXOXQGX÷X�GR÷UX-
ODQPÕúWÕU������
Camellia sinensis
WHQ�HOGH�HGLOHQ�\HúLO�oD\��G�Q\D�JHQHOLQGH�
W�NHWLPL�VXGDQ�VRQUD�LNLQFL�VÕUDGD�\HU�DODQ�YH�\D\JÕQ�RODUDN�
LoLOHQ� ELU� oD\GÕU� ������ <HúLO� oD\� HNVWUDWODUÕ�� \HúLO� oD\ÕQ�
SROLIHQROOHULQGHQ�ELUL� RODQ�NDWHúLQ� LoHULU��<HúLO� oD\ÕQ�ELOHúL-
PLQGH�NDWHúLQLQ�SHN�oRN�IRUPX�\HU�DOPDNWDGÕU�DQFDN�HQ�oRN�
EXOXQDQ�HSLJDOORFDWHFKLQ���JDOODWH��(*&*��IRUPXGXU��GL÷HU-
OHUL�� HSLNDWHúLQ�� HSLNDWHúLQJDOODW�� HSLJDOORNDWHúLQJDOODW��
HSLJDOORNDWHúLQ�� NDWHúLQ�� JDOORNDWHúLQ�� ������ 'Lú� KHNLPOL÷L�
DODQÕQGD��\HúLO�oD\�HNVWUDWODUÕQÕQ�NXOODQÕPÕ�KDOD�DUDúWÕUÕOPDN-
WDGÕU��(*&*
QLQ�RVWHREODVWODUGD�PDWULV�PHWDOORSURWHLQD]��
XQ�
�003���� HNVSUHV\RQXQX� YH� RVWHRNODVW� IRUPDV\RQXQX�
HQJHOOH\HUHN� DOYHRODU� NHPLN� UH]RUSVL\RQXQX� |QOHGL÷L� YH�
E|\OHFH� SHULRGRQWDO� KDVWDOÕNODUGDQ� NRUXGX÷X� ELOLQPHNWHGLU�
������ ����� \ÕOÕQGD� \DSÕODQ� ELU� oDOÕúPDGD�� \HúLO� oD\ÕQ� N|N�
NDQDO�LUULJDV\RQX�RODUDN�DQWLPLNUREL\DO�HWNL\H�VDKLS�ROGX÷X�

GD�J|VWHULOPLúWLU������
<HúLO� oD\� HNVWUDWÕQÕQ� DY�OVH� ROPXú� GLúOHU� LoLQ� ELU� VDNODPD�
RUWDPÕ� RODUDN� HWNLQOL÷LQLQ� in vitro RODUDN� DUDúWÕUÕOGÕ÷Õ� ELU�
oDOÕúPDGD�� LQVDQ� SHULRGRQWDO� OLJDPHQW� �3'/�� K�FUHOHUL�
N�OW�UH� HGLOLS��+DQNV�GHQJHOL� WX]� o|]HOWLVL� �+%66���PXVOXN�
VX\X�� V�W�� \HúLO� oD\� HNVWUDWÕ� YH� WLFDUL� \HúLO� oD\� LoHULVLQGH�
VDNODQPÕúWÕU�� ��� ��� ��� ��� YH� ��� VDDW� VRQUD�� RSWLN�PLNURVNRS�
DOWÕQGD�IDUNOÕ�RUWDPODUGDNL�K�FUHOHU�LQFHOHQPLú�YH�FDQOÕOÕNODUÕ�
DQDOL]� HGLOPLúWLU�� %X� oDOÕúPDQÕQ� VRQXoODUÕQD� J|UH� \HúLO� oD\�
HNVWUDWÕ�YH�+%66�RUWDPÕ�DUDVÕQGD�K�FUH�FDQOÕOÕ÷Õ�DoÕVÕQGDQ�ELU�
IDUN� ROPDGÕ÷Õ�� \HúLO� oD\� HNVWUDWÕQÕQ� GL÷HU� RUWDPODUGDQ� GDKD�
\�NVHN� K�FUH� FDQOÕOÕ÷Õ� J|VWHUGL÷L� RUWD\D� NRQPXúWXU� ������
hONHPL]�ELUoRN� IDUNOÕ� IORUD\D� HY� VDKLSOL÷L� \DSPDNWDGÕU��%X�
�U�QOHULQ� IDUPDNRORMLN� YH� EL\RORMLN� HWNLQOLNOHULQLQ� GHWD\-
ODQGÕUÕOPDVÕ�� D÷Õ]� GLú� VD÷OÕ÷Õ� DoÕVÕQGDQ� GD� \HQL� NXOODQÕP�
DODQODUÕQÕQ�JHOLúWLULOPHVLQH�|QF�O�N�HGHFHNWLU�

;76=i
%LWNLVHO� �U�Q� NXOODQÕPÕ� G�Q\DGD� |]HOOLNOH� VRQ� ��� \ÕO�
LoHULVLQGH� |QHPOL� G�]H\GH� DUWÕú� J|VWHUPLú� ROXS�� EX� DUWÕúWD�
W�NHWLFLOHULQ�NLúLVHO�WHGDYLOHULQGH�V|]�VDKLEL�ROPDN�LVWHPHOHUL�
YH�LODoODUÕQ�\DQ�HWNLOHUL�NRQXVXQGDNL�NXúNXODUÕ�HWNHQ�IDNW|UOHU�
ROPXúWXU�� øQVDQODU�ELWNLVHO�PDWHU\DOOHUGHQ�HOGH�HGLOHQ�HWNHQ�
PDGGHOHUL�JÕGD�WDNYL\HVL�RODUDN�NXOODQPD�\ROXQD�JLWVHOHU�GH�
W�NHWLFLOHULQ� ELWNLOHUGHQ� LVWHGLNOHUL� HWNLOHUL� VD÷ODPDN� LoLQ�
NXOODQGÕNODUÕ� HQ� \D\JÕQ� \|QWHPLQ� LVH� oD\� úHNOLQGH� ROGX÷X�
J|U�OP�úW�U��%X�ED÷ODPGD�W�P�G�Q\DGD�ROGX÷X�JLEL��ONHP-
L]GH� GH� \D\JÕQ� RODUDN� NXOODQÕODQ� QDQH�� DGDoD\Õ�� GD÷� oD\Õ��
ÕKODPXU��SDSDW\D�YH� UH]HQH�oD\ODUÕQÕQ� VD÷OÕN��]HULQH�ELUoRN�
ROXPOX�HWNLOHULQLQ�ROGX÷XQX��KHU�ELWNL�oD\ÕQÕQ�VSHVLILN�HWNLOH-
ULQH�LODYH�RODUDN�DQWLPLNUREL\DO��DQWLRNVLGDQ��NDQVHU�K�FUHVL�
ROXúXPXQX� D]DOWPD�� PLGH\L� NRUX\XFX� YH� UDKDWODWÕFÕ�
|]HOOLNOHULQLQ��DUDúWÕUÕODQ�W�P�ELWNL�oD\ODUÕQGD�RUWDN�ROGX÷XQX�
V|\OHPHN� P�PN�QG�U�� %LWNL� oD\ODUÕQÕQ� VD÷OÕN� �]HULQGHNL�
HWNLOHUL�ELOHúLPOHULQGH�EXOXQDQ�VHNRQGHU�PHWDEROLWOHUGHQ�YH�
|]HOOLNOH�GH�IHQROLN�PDGGHOHU�JUXEXQGDQ�IODYDQRLGOHUGHQ�LOHUL�
JHOGL÷L� J|U�OP�úW�U�� %LWNL� oD\ODUÕQGDQ� LVWHQLOHQ� HWNL\L�
VD÷ODPDGD� YH� HOGH� HGLOHQ� HWNLQLQ� NRUXQPDVÕ� DoÕVÕQGDQ�
GHPOHPH�NRúXOODUÕQÕQ�ROGXNoD�HWNLOL�ROGX÷X��ELWNL� oD\ODUÕQD�
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%LWNL� oD\ODUÕ� JHQHO� RODUDN� VDNLQOHúWLULFL� YH� \DWÕúWÕUÕFÕ�� NDOS�
VD÷OÕ÷ÕQÕ�GHVWHNOH\LFL��PLGH�YH�VLQGLULP�VRUXQODUÕQÕ�JLGHULFL��
HQHUML� YH� ]LQGHOLN� VD÷OD\ÕFÕ�� VLQLU� VLVWHPLQL� GHVWHNOH\LFL��
ED÷ÕúÕNOÕN� VLVWHPLQL� J�oOHQGLULFL�� DQWLRNVLGDQ� HWNL� J|VWHULFL��
Y�FXGX� FDQODQGÕUÕFÕ�� VWUHVL� D]DOWÕFÕ� YH� VR÷XN� DOJÕQOÕ÷ÕQÕ�
|QOH\LFL�HWNLOHULQGHQ�GROD\Õ�W�NHWLOPHNOH�ELUOLNWH�KHU�ELWNLQLQ�
LoHUL÷LQH� YH� LoHUGL÷L�PDGGHQLQ�PLNWDUÕQD� ED÷OÕ� RODUDN� ELWNL�
oD\ÕQÕQ� J|VWHUPLú� ROGX÷X� HWNL� GH� IDUNOÕOÕN� J|VWHUPHNWHGLU���
7DEOR� �¶GH� �ONHPL]GH� W�NHWLPL� \D\JÕQ� RODQ� ED]Õ� ELWNL�
oD\ODUÕQÕQ�VD÷OÕN��]HULQH�HWNLOHULQGHQ�EDKVHGLOPLúWLU�

Tablo 1.�)DUNOÕ�ELWNLOHULQ�HWNHQ�PDGGHOHUL�YH�VD÷OÕN��]HULQH�HWNLOHUL

6IVM�tIaÜ
1DQH��Mentha (M.) longifolia cinsi, Lamiaceae (L)�IDPLO\DVÕ-
QD� DLW�� DQD� YDWDQÕ� DVOHQ�$YUXSD� RODQ� ELU� ELWNLGLU��'DKD� oRN�
QHPOL� YH� VXODN� RUWDPÕ� VHYHQ� YH� NHQGLOL÷LQGHQ� \HWLúHELOHQ�
WÕEEL�YH�HNRQRPLN�GH÷HUH� VDKLS�RODQ�QDQH�ELWNLVLQLQ�ELUoRN�
W�U�� EXOXQPDNWDGÕU��7LFDUL� YH� WÕEEL� NXOODQÕPODUÕ� RODQ� W�UOHU�
DUDVÕQGD�EDúOÕFD�M. spicata Huds, M. arvenis L. veya M. x 
piperita L., M. vulgaris, M. spicata L., M. piperita L., M. 
pulegium L. ve M. crispa L. W�UOHUL�\HU�DOPDNWD�ROXS��ONHP-
L]GH�JHQHOOLNOH M.aquatica, M. Pulegium, M. longifolia, M. 
Arvensis, M. spicata, M. Nigricans, M. rotundifolia� W�UOHUL�
WLFDUL�RODUDN�\HWLúWLULOPHNWHGLU�����
1DQH� oD\Õ� �ONHPL]GH� ROGX÷X� JLEL� W�P� G�Q\DGD� HQ� ID]OD�
ELOLQHQ�ELWNL�oD\ODUÕQGDQ�ELUL�ROXS��WHN�EDúÕQD�\D�GD�OLPRQ�YH�
EHUJDPXW� JLEL� WXUXQoJLO� PH\YHOHUL\OH� NDUÕúWÕUÕODUDN� GD�
W�NHWLOPHNWHGLU��1DQH�\DSUDNODUÕ�ELWNL�oD\Õ�RODUDN�W�NHWLPLQLQ�
\DQÕQGD�HVDQVL\HO�\D÷�EDNÕPÕQGDQ�]HQJLQ�ROPDVÕ�QHGHQL\OH�
HF]DFÕOÕN�YH�NR]PHWLN�DODQÕQ�GD�\D\JÕQ�RODUDN�NXOODQÕOPDN-
WDGÕU��
1DQH�\DSUD÷ÕQÕQ�IHQROLN�LoHUL÷LQL�EDúOÕFD�URVPDULN�DVLW��NORUR-
MHQLN�DVLW��UXWLQ�YH�NDIHLN�DVLW��HULRFLWULQ��OXWHROLQ�YH�KHVSHUL-
GLQ� JLEL� oHúLWOL� IODYRQRLGOHU� ROXúWXUPDNWDGÕU�� 8oXFX� \D÷�
ELOHúLPLQGH�LVH�EDúOÕFD�PHQWRO�YH�PHQWRQ�LOH�PHQWRIXUDQ�YH�
PHQWLO�DVHWDW�EXOXQPDNWDGÕU������=LYNRYLF�YH�DUN�������WDUDIÕQ-
GDQ�����¶GH�\DSÕODQ�ELU� oDOÕúPDGD�QDQH�oD\ÕQGD�D\UÕFD�)H��
0J��0Q��&X��=Q��6H��0R��&R�YH�6H�JLEL�oHúLWOL�HOHPHQWOHULQ�
EXOXQGX÷X� EHOLUWLOPLúWLU�� 'XEDQG� YH� DUN�� ����� ����¶GH�
\DSWÕNODUÕ� ELU� oDOÕúPD� VRQXFXQGD� QDQH� oD\ÕQÕQ� GHPOHQPHVL�
VÕUDVÕQGD�QDQH�ELWNLVLQGH�EXOXQDQ�XoXFX�ELOHúHQOHULQLQ�VDGHFH�
���� RUDQÕQGD� GHPH� JHoWL÷LQL� EXQXQOD� ELUOLNWH� LoHUL÷LQGHNL�
SROLIHQRO� ELOHúHQOHULQLQ� LVH� ���� RUDQÕQGD� GHPH� JHoWL÷LQL�
ELOGLUPLúOHUGLU�
1DQH� oD\ÕQÕQ� VD÷OÕN� �]HULQH� HWNLOHUL� KDNNÕQGD� \DSÕODQ�
oDOÕúPDODU� QDQH� oD\ÕQÕQ� DQWLRNVLGDQ�� DQWLPLNUREL\DO��
DQWLNRQMHVWLI�� DQWLVSD]PRGLN�� DQWLLQIODPDWXYDU�� DQWLPXWDMH-
QLN�� DQWLVHSWLN� YH� DQWLIXQJDO� |]HOOLNOHULQLQ� ROGX÷XQX� J|V��
WHUPHNWHGLU����������.DSS�YH�DUN�������$YUXSD�PDUNHWOHULQGH�
EXOXQDQ�WLFDUL�SDNHW�oD\ODUÕQGD�\DSWÕNODUÕ�DQDOL]OHU�VRQXFXQGD�
QDQH�oD\ODUÕQÕQ�IHQROLN�PDGGH�LoHUL÷LQLQ�YH�XoXFX�\D÷�ELOH��
úLPLQLQ�ROGXNoD�\�NVHN�ROGX÷XQX�YH�D\UÕFD�LoHUGL÷L�OXWHROLQ�
YH�DSLJHQLQ�JLEL�ELOHúHQOHULQ�GH�HWNLVL\OH�DNXW�VROXQXP�\ROX�
HQIHNVL\RQODUÕ��]HULQGH�SRWDQVL\HO�RODUDN�ID\GDOÕ�HWNLOHULQLQ�
ROGX÷XQX�ELOGLUPLúOHUGLU��%HJDV�YH�DUN�������QDQH�oD\Õ�W�NHWL-
PLQLQ�ED÷ÕúÕNOÕN�YH�VLQGLULP�ER]XNOXNODUÕQGD�HWPHQ�HQ]LPOHU�
�]HULQGHNL�HWNLVLQL�DUDúWÕUGÕNODUÕ�ELU�oDOÕúPDGD��QDQH�oD\ÕQÕQ�
G�]HQOL�RODUDN�W�NHWLOPHVL�VRQXFXQGD�NOLQLN�RODUDN�X\JXODQDQ�
LODoODUÕQ� IDUPDNRNLQHWLNOHULQL� GH÷LúWLUHELOGL÷LQL� YH� NDQVHU�
JHOLúLPLQL� |QOHPHN� LoLQ� HWNLOL� HQ]LPOHU� �]HULQGH� ID\GDOÕ�
HWNLOHUL�ROGX÷XQX�ELOGLUPLúOHUGLU��<DSÕODQ�ELU�GL÷HU�oDOÕúPDGD�
����� LVH� QDQH� oD\Õ� W�NHWLPLQLQ� WHVWHVWHURQ�� IROLN�O� X\DUÕFÕ�
KRUPRQ�YH�OXWHLQL]DQ�KRUPRQX��]HULQGHNL�HWNLOHUL�DUDúWÕUÕOPÕú�
ROXS��QDQH�oD\Õ�W�NHWLPLQLQ�EX�KRUPRQODU��]HULQH�HWNL�HGHUHN�
VLQGLULPH�\DUGÕPFÕ� ROGX÷X� DQFDN� \�NVHN� GR]ODUGD� NXOODQÕO-
PDVÕQÕQ� WRNVLN�HWNL�\DSDELOHFH÷LQLQ�XQXWXOPDPDVÕ�JHUHNWL÷L�
YXUJXODQPÕúWÕU��

/ʈ:ʈ̪
%LWNLOHU�� LON�oD÷ODUGDQ�J�Q�P�]H�JHOLQFH\H�NDGDU�LQVDQODUÕQ�
WHPHO�EHVLQ�ND\QDNODUÕ�ROPDODUÕ�\DQÕQGD�LON�LODoODUÕQÕQ�GD�DQD�
ND\QD÷ÕQÕ� ROXúWXUPXúWXU�� %X� ELWNLOHULQ� KDQJLOHULQLQ� ]HKLUOL�
KDQJLOHULQLQ� úLID� YHULFL� �WÕEEL�� ROGX÷XQX� GHQH\HUHN� WHFU�EH�
HGHQ�LQVDQR÷OX��HGLQLOHQ�WHFU�EHOHUL�QHVLOGHQ�QHVLOH�DNWDUDUDN�
J�Q�P�]H�NDGDU�XODúPDVÕQÕ�VD÷ODPÕúWÕU��*�Q�P�]GH�ELWNLVHO�
LODo� NXOODQÕPÕ� ROGXNoD� \D\JÕQODúPÕú� YH� EX� X\JXODPD�
JHOHQHNVHO�WDPDPOD\ÕFÕ� WÕS� DGÕ� DOWÕQGD� ILWRWHUDSL� RODUDN�
DGODQGÕUÕOPDNWDGÕU��<DSÕODQ� DUDúWÕUPDODUD� ���� J|UH� G�Q\DGD�
\DNODúÕN� ������������������ DUDVÕQGD� ELWNL� W�U�� EXOXQPDNWD�
ROXS�� EX� ELWNLOHUGHQ� ������� WDQHVLQLQ� GH� WÕEEL� DPDoOÕ�
NXOODQÕOGÕ÷Õ� ELOGLUPHNWHGLU�� hONHPL]�$YUXSD�6LELU\D��$NGH��
QL]� YH� øUDQ�7XUDQ� E|OJHVL� ROPDN� �]HUH� �� WHPHO� ELWNL�
FR÷UDI\DVÕQÕQ� NHVLúLP� E|OJHVLQGH� \HU� DOPDVÕ� YH� HOYHULúOL�
LNOLP� NRúXOODUÕQGDQ� GROD\Õ� |QHPOL� ELWNL� oHúLWOLOL÷LQH� VDKLS�
ROXS��EX�ELWNLOHULQ�ELUoR÷X�GD�HQGHPLNWLU������7ÕEEL�ELWNLOHULQ�
JÕGD�� LODo�� NR]PHWLN� YH� EDKDUDW� JLEL� ELUoRN� NXOODQÕP� DODQÕ�
LoHULVLQGH�HQ�|QHPOL�NXOODQÕPÕ�³ELWNL�oD\Õ´�úHNOLQGH�ROPDN-
WDGÕU�� (Camellia sinensis)� ELWNLVLQGHQ� HOGH� HGLOHQ� oD\ODU�
�VL\DK��\HúLO��RRORQJ�YH�EH\D]�oD\��G�Q\DGD�HQ�SRS�OHU�YH�HQ�
W�NHWLOHQ� LoHFHN� NRQXPXQGDGÕU� ������� $QFDN�� (Camellia 
sinensis)� ELWNLVL� GÕúÕQGD� GD� G�Q\DGD� YH� �ONHPL]GH� \|UH� YH�
JHOHQHNOHUH�ED÷OÕ�RODUDN�ELUoRN�ELWNLQLQ�IDUNOÕ�NÕVÕPODUÕQGDQ�
ELWNL� oD\Õ� KD]ÕUODQPDNWD� YH� W�NHWLOPHNWHGLU�� %X� ELWNLOHULQ�
ELUoR÷XQXQ�DGÕ�\|UH�KDONÕ� WDUDIÕQGDQ�YHULOPLú�YH�KDWWD�D\QÕ�
W�U�ELWNLOHU� IDUNOÕ�\|UHOHUGH�GH÷LúLN� LVLPOHUOH�DGODQGÕUÕOPDN-
WDGÕU�� hONHPL]GH� DGDoD\Õ�� GD÷� oD\Õ�� ÕKODPXU�� NHNLN�� QDQH��
OLPRQ��SDSDW\D��NXúEXUQX��]HQFHILO��PH\DQ�N|N��YH�GHIQH�JLEL�
VÕN�NXOODQÕODQ�ELWNLOHULQ�GÕúÕQGD��E|÷�UWOHQ��ELEHUL\H��UH]HQH��
PHUVLQ��PHOLVD��NDUDQILO��DW�NX\UX÷X��ÕVÕUJDQ��VLQDPHNL��DOWÕQ�
RWX��oDNúÕU��FLYDQSHUoHPL��J�OKDWPL�YH�IXQGD�JLEL�ELWNLOHU�GH�
oD\� RODUDN� NXOODQÕOPDNWDGÕU�� -DSRQ\D
GD� \D\JÕQ� RODUDN� DUDS�
\DVHPLQL��EDOVDP�DUPXGX��DUSD�RWX��-DSRQ�KXUPDVÕ��J|]\DúÕ�
RWX�YH�JRML�EHUU\��NXUW��]�P���oD\Õ�JLEL�ELU�GL]L�ELWNL�oD\ODUÕ�
W�NHWLOPHNWHGLU��%HQJDO�D\YDVÕ�(Aegle marmelos)�LVH�|]HOOLNOH�
+LQGLVWDQ��6UL�/DQND��3DNLVWDQ��%DQJODGHú��%XUPD��7D\ODQG�
YH�GL÷HU�*�QH\GR÷X�$V\D��ONHOHULQGH�\HWLúWLULOHUHN�W�NHWLOHQ�
ELU�GL÷HU�|QHPOL�ELWNL�oD\ÕGÕU��5RRLEXV�oD\Õ�YH�%RURWXWX�oD\Õ�
LVH�SRS�OHU�*�QH\�$IULND�ELWNL�oD\ODUÕ�ROXS�|]HOOLNOH�*�QH\�
$IULND
GD� JHOHQHNVHO� WÕSWD� \D\JÕQ� RODUDN� NXOODQÕOPDNWDGÕU��
<HúLO� DOWÕQ� RODUDN� DGODQGÕUÕODQ�<HUED� PDWH� oD\Õ� LVH� *�QH\�
$PHULND
GD�\HUOL�KDON�WDUDIÕQGDQ�\D\JÕQ�RODUDN�W�NHWLOPHNWH�
YH�\XNDUÕGD�EHOLUWLOHQ�GL÷HU�ELWNLVHO�oD\ODUGDQ�IDUNOÕ�RODUDN�EX�
oD\�VL\DK�oD\�JLEL�NDIHLQ�GH�LoHUPHNWHGLU������
%LWNLOHULQ�\DSÕVÕQGD�WHPHO�\DSÕ�YH�EHVLQ�GHSR�PDGGHOHUL�RODQ�
SULPHU� PHWDEROLWOHULQ� �NDUERQKLGUDW�� \D÷�� SURWHLQ�� VHO�OR]��
SHNWLQ�YE��JLEL�\�NVHN�PROHN�OO��PDGGHOHU��GÕúÕQGD�PLNWDU-
ODUÕ� ED]HQ� |Oo�OHPH\HFHN� NDGDU� D]� RODQ� DONDORLWOHU�� XoXFX�
\D÷ODU�� JOLNR]LWOHU�� IODYDQRLGOHU�� WDQHQOHU�� IHQROOHU�� UHQN�
PDGGHOHUL�YH�UHoLQHOHU�JLEL�N�o�N�PROHN�OO��VHNRQGHU�PHWD��
EROLWOHU� EXOXQPDNWDGÕU�� 6HNRQGHU� PHWDEROLWOHU� EDNÕPÕQGDQ�
]HQJLQ�RODQ�ELWNLOHU� WÕEEL�YH�DURPDWLN�ELWNLOHU�JUXEXQGD�\HU�
DOPDNWDGÕU��%X�PHWDEROLWOHU�ELWNLOHULQ�WHPHO�HWNHQ�PDGGHOHUL-
QL� ROXúWXUPDNWD� YH� KDVWDOÕNODUÕ� WHGDYL� HGLFL� HWNLOHUL� EX�
PDGGHOHUGHQ� ND\QDNODQPDNWDGÕU�� +HU� ELWNL� oD\ÕQÕQ� VD÷OÕN�
�]HULQH�HWNLVL�LoHUL÷LQGHNL�HWNHQ�PDGGHVLQH�YH�EX�PDGGHQLQ�
PLNWDUÕQD�J|UH�GH÷LúLNOLN�J|VWHUPHNOH�JHQHO�RODUDN�$��%��&��(�

YLWDPLQOHUL��SROLIHQROOHU� �IODYRQRLGOHU�� IODYDQROOHU�� IODYRQRO-
OHU��L]RIODYRQHOOHU��NXHUVHWLQ��NDWHIOLQ��HSLNDWHIOLQ�YE����NRHQ-
]LP�4����oLQNR�� VHOHQ\XP�YH�GL÷HU� ILWRNLP\DVDOODU�JLEL�ELU�
WDNÕP�GR÷DO�DQWLRNVLGDQ�ELOHúLNOHUL�E�Q\HVLQGH�EXOXQGXUPDN-
WDGÕU������$\UÕFD��ELWNL�oD\ODUÕQGD�VD÷OÕN��]HULQH�HWNL�HGHQ�YH�
ED]ÕODUÕQÕQ�DURPDWHUDSDWLN�|]HOOL÷L�GH�RODQ�DURPD�ELOHúHQOHUL�
GH� PHYFXWWXU�� ùHNLO� �¶GH� ELWNL� oD\ODUÕQGD� EXOXQDQ� EDúOÕFD�
HWNHQ�PDGGHOHU���ùHNLO��¶GH�LVH�ELWNL�oD\ODUÕQGD�EXOXQDQ�ED]Õ�
WHPHO�XoXFX�HWNHQ�ELOHúHQOHU�J|VWHULOPLúWLU��

ùHNLO����%LWNL�oD\ODUÕQGD�EXOXQDQ�EDúOÕFD�HWNHQ�PDGGHOHU

ùHNLO����%LWNL�oD\ODUÕQGD�EXOXQDQ�ED]Õ�WHPHO�XoXFX�HWNHQ�ELOHúHQOHU�

ÖZ
Amaç:
øQVDQODU�JHoPLúWHQ�J�Q�P�]H�\DúDGÕNODUÕ�E|OJHGH�\HWLúHQ�ELWNLOHUL�JÕGD�YH�LODo�RODUDN�NXOODQPÕú��
EXQODUOD�LOJLOL�GHQH\LPOHU�QHVLOGHQ�QHVLOH�DNWDUÕOPÕúWÕU��g]HOOLNOH�VRQ�\ÕOODUGD�LQVDQODUÕQ�VHQWHWLN�
LODoODUÕQ�ED]Õ�\DQ�HWNLOHULQGHQ�NDoÕQPDN�LVWHPHOHUL�QHGHQL\OH�GR÷DO��U�QOHUH�LOJL�DUWPÕú��|]HOOLNOH�
GH�oD\�RODUDN�W�NHWLOHQ�ELWNLOHULQ�W�NHWLPL�\D\JÕQODúPÕúWÕU��'�Q\DGD�oD\�GHQLOLQFH�LON�DNOD�JHOHQ�
Camellia sinensis�ELWNLVLQLQ�IDUNOÕ�úHNLOOHUGH�LúOHQPHVL\OH��UHWLOHQ�VL\DK�YH�\HúLO�oD\�ROVD�GD�GL÷HU�
SHN�oRN�ELWNLGHQ�GH�oHúLWOL�OH]]HW�YH�EL\RDNWLI�|]HOOLNWH�oD\�HOGH�HGLOGL÷L�YH�W�NHWLOGL÷L�ELOLQPHN-
WHGLU��%LWNL�oD\ODUÕQÕQ�JHQHO�VD÷OÕN�YH�D÷Õ]�GLú�VD÷OÕ÷Õ��]HULQGHNL�HWNLOHUL�ELOHúLPOHULQGH�EXOXQDQ�
VHNRQGHU� PHWDEROLWOHUGHQ� YH� |]HOOLNOH� GH� IHQROLN� PDGGHOHU� JUXEXQGDQ� IODYDQRLGOHUGHQ� LOHUL�
JHOPHNWHGLU��$QFDN��KHU�ELWNL�oD\ÕQÕQ�VD÷OÕN��]HULQH�J|VWHUPLú�ROGX÷X�ID\GDOÕ�|]HOOL÷L�ELWNL\H�YH�
ELWNLQLQ� NXOODQÕOGÕ÷Õ� NÕVPÕQD� J|UH� GH÷LúLNOLN� J|VWHUPHNWHGLU�� %X�PDNDOHGH� �ONHPL]GH� \D\JÕQ�
W�NHWLPL� EXOXQDQ� QDQH�� ÕKODPXU�� UH]HQH�� SDSDW\D�� DGDoD\Õ� YH� GD÷� oD\Õ� JLEL� ELWNLOHULQGHQ� HOGH�
HGLOHQ� oD\ODUÕQ� NXOODQÕP� DODQODUÕ�� JHQHO� VD÷OÕN� YH� D÷Õ]� GLú� VD÷OÕ÷Õ� �]HULQGHNL� ROXPOX� HWNLOHUL�
ELOLPVHO�YHULOHU�ÕúÕ÷ÕQGD�GHUOHQPLúWLU���

Anahtar Sözcükler: 
1DQH�oD\Õ��,KODPXU��5H]HQH��3DSDW\D��'D÷�oD\Õ��$GD�oD\Õ��$÷Õ]�VD÷OÕ÷Õ
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$FURVV�WKH�DJHV�SHRSOH�KDYH�XVHG�WKH�SODQWV�DV�IRRG�DQG�PHGLFLQH�JURZQ�LQ�WKH�UHJLRQ�ZKHUH�WKH\�
OLYH�� DQG� WKHLU� H[SHULHQFHV�KDYH�EHHQ�SDVVHG�RQ� IURP�JHQHUDWLRQ� WR�JHQHUDWLRQ��(VSHFLDOO\� LQ�
UHFHQW�\HDUV��LQWHUHVW�WR�QDWXUDO�SURGXFWV�KDV�LQFUHDVHG�EHFDXVH�RI�SHRSOH�ZDQW�WR�DYRLG�VRPH�RI�
WKH�VLGH�HIIHFWV�RI�V\QWKHWLF�GUXJV��DQG�SDUWLFXODUO\�WKH�FRQVXPSWLRQ�RI�KHUEV�DV�WHD�KDV�EHFRPH�
ZLGHVSUHDG��$OWKRXJK�EODFN� DQG� JUHHQ� WHD��ZKLFK� DUH� SURGXFHG� E\� GLIIHUHQW� SURFHVVLQJ� VWHSV�
IURP�Camellia sinensis��DUH�WKH�ILUVW�WKRXJKW�WKDW�FRPHV�WR�PLQG�IRU�QHDUO\�HYHU\RQH�LQ�WKH�ZRUOG�
ZKHQ�WHD�FDOOHG��LW�LV�NQRZQ�WKDW�WHD�ZLWK�YDULRXV�IODYRU�DQG�ELRDFWLYH�SURSHUWLHV�LV�REWDLQHG�DQG�
FRQVXPHG�IURP�PDQ\�RWKHU�SODQWV��7KH�JHQHUDO�DQG�GHQWDO�KHDOWK�HIIHFWV�RI�KHUEDO�WHD�DUH�GXH�WR�
VHFRQGDU\�PHWDEROLWHV�HVSHFLDOO\�IODYRQRLGV�IURP�WKH�SKHQROLF�VXEVWDQFH�JURXS�IRXQG�LQ�FRPSR-
VLWLRQ��+RZHYHU��WKH�EHQHILFLDO�SURSHUWLHV�RI�HDFK�KHUEDO�WHD�RQ�KHDOWK�DUH�YDULHG�WR�KHUE�YDULHW\�
DQG�HYHQ�WKH�SDUW�RI�WKH�XVHG��,Q�WKLV�UHYLHZ�DUWLFOH��WKH�DSSOLFDWLRQV�DQG�WKH�SRVLWLYH�HIIHFWV�RI�WHD�
REWDLQHG�IURP�PLQW��OLPH��IHQQHO��FKDPRPLOH��VDJH��DQG�PRXQWDLQ�WHD�KHUEV��ZKLFK�DUH�ZLGHO\�
FRQVXPHG�LQ�RXU�FRXQWU\��RQ�JHQHUDO�KHDOWK�DQG�RUDO�GHQWDO�KHDOWK�DUH�FRPSLOHG�EDVHG�RQ�VFLHQWLI-
LF�GDWD�
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1PTIU]Z�tIaÜ
,KODPXU��Tiliaceae�IDPLO\DVÕQGDQ�\HU�DODQ�Tilia FLQVL�ELU�D÷Do�
W�U�G�U�� %LUoRN� IDUNOÕ� W�U�� ROPDNOD� ELUOLNWH� KHPHQ� KHPHQ�
KHSVLQLQ� WHUDS|WLN� YH� NR]PHWLN� |]HOOLNOHUL� ROXS� |]HOOLNOH�
N�o�N� \DSUDNOÕ� Tilia cordata� W�U�� LOH� E�\�N� \DSUDNOÕ Tilia 
platphyllos� W�U�� WHGDYL� DPDoOÕ� NXOODQÕOÕUNHQ�� Tilia vulgaris 
W�U��LVH�GDKD�oRN�ELWNL�oD\Õ�RODUDN�W�NHWLOPHNWHGLU����������
,KODPXU�oD\Õ�GD�ELWNLQLQ�NXUXWXOPXú�oLoHNOHUL�ROXS�G�Q\DQÕQ�
KHU� \HULQGH� VR÷XN� DOJÕQOÕ÷ÕQGD� YH� JDVWURLQWHVWLQDO� UDKDW��
VÕ]OÕNODUGD� HQ� HWNLOL� GR÷DO� LODoODUGDQ� ELUL� RODUDN� LQVDQR÷OX�
WDUDIÕQGDQ�\�]\ÕOODUGÕU�NXOODQÕOPDNWDGÕU��,KODPXU�oD\Õ�\D\JÕQ�
RODUDN�NXUXWXOPXú�ELWNLQLQ�WDPDPÕQÕQ��oLoHN��VDS�YH�\DSUDN-
ODU�� ND\QDPÕú� VXGD� ���� GN� GHPOHQPHVL� YH� VRQUDVÕQGD�
V�]�OPHVL� úHNOL\OH� W�NHWLOPHNWHGLU� ������ g]HOOLNOH� ELWNLQLQ�
GR÷UXGDQ� GHPOHQPHVL� úHNOL\OH� W�NHWLOHQ� ÕKODPXU� oD\ÕQÕQ�
VD÷OÕN��]HULQH�\DUDUODUÕQÕQ�EHOLUOHQPHVL�LOH�VRQ�\ÕOODUGD�IDUNOÕ�
IRUPODUGD�GD�W�NHWLOGL÷L�J|U�OPHNWHGLU���

,KODPXU� oD\ÕQÕQ� VD÷OÕN� �]HULQH� HWNLOHULQLQ� IODYDQRLGOHULQ� GH�
\HU� DOGÕ÷Õ� SROLIHQROLN� ELOHúLNOHUGHQ� ND\QDNODQGÕ÷Õ� ELOGLULO��
PHNWHGLU�������,KODPXU�oD\Õ��EDúWD�NXHUVHWLQ�JOLNR]LWOHU��UXWLQ��
NXDUVLWULQ� YH� L]RNDUVLWULQ��� NDHPSIHURO� JOLNR]LG� �WLOLURVLG���
SURVL\DQLGLQOHU�YH�IHQROLN�DVLWOHU��NDIHLN�DVLW��S�NXPDULN�DVLW�
YH� NORURMHQLN� DVLW�� ROPDN� �]HUH� oHúLWOL� IHQROLN� ELOHúLN�
VÕQÕIODUÕQÕ�LoHUHQ�NDUPDúÕN�ELU�NLP\DVDO�ELOHúLPH�VDKLSWLU������
����� 7�P� EX� NDUPDúÕN� NLP\DVDO� \DSÕVÕ� �]HULQH� \DSÕODQ�
oDOÕúPDODU� �������� ÕKODPXU� oD\ÕQÕQ� \DWÕúWÕUÕFÕ�� LGUDU�
V|NW�U�F���WHUOHWLFL�HWNLOHULQLQ�\DQÕ�VÕUD�JULS��|NV�U�N��ER÷D]�
WDKULúL�� PLJUHQ�� oDUSÕQWÕ�� NDUDFL÷HU�� PLGH� YH� VDIUD� NHVHVL�
UDKDWVÕ]OÕNODUÕQGD�SR]LWLI�HWNLVLQLQ�ROGX÷XQX�J|VWHUPHNWHGLU��
*�URO�YH�DUN�������WDUDIÕQGDQ�7�UNL\H¶GH�\DúD\DQ�����DQQH�LOH�
\DSÕODQ�ELU�oDOÕúPDGD�oRFXNODUÕQÕQ�VD÷OÕN�VRUXQODUÕ�HVQDVÕQGD�
NXOODQGÕNODUÕ� ELWNLVHO� o|]�POHU� DUDúWÕUÕOPÕúWÕU�� $UDúWÕUPD�
VRQXFXQGD� DQNHWH�NDWÕODQ� DQQHOHULQ� oRFXNODUÕQ��VW� VROXQXP�
\ROX�HQIHNVL\RQX��JDVWURLQWHVWLQDO�VLVWHP�ER]XNOXNODUÕ�VHPS-
WRPODUÕQÕ� WHGDYL� HWPHN� LoLQ� VDGHFH�������¶�Q�Q� HF]DQHGHQ�
LODo�DOGÕ÷ÕQÕ�������
LQLQ�ER÷D]�D÷UÕVÕQGD�������
LQLQ�EXODQWÕ�
YH� NXVPDGD�� �����
VLQLQ� JD]� D÷UÕVÕ� YH� KD]ÕPVÕ]OÕNWD��
�����
VLQLQ�NDEÕ]OÕNWD�������
LQLQ�|NV�U�NWH�YH������
�Q�Q�
X\NX� SUREOHPOHULQGH� ELWNLVHO� GHVWHN� �U�QOHULQL� NXOODQGÕ÷Õ�
EHOLUOHQPLúWLU��$QNHWH�NDWÕODQ�DQQHOHULQ�oRFXNOXN�oD÷Õ�VD÷OÕN�
VRUXQODUÕ� LOH�EDúD�oÕNPDN�LoLQ�EDúWD�QDQH�OLPRQ��ÕKODPXU�YH�
UH]HQH� NXOODQGÕ÷Õ� D\UÕFD� DGDoD\Õ�� SDSDW\D�� ND\ÕVÕ� \DSUD÷Õ��
PHOLVD�� NLP\RQ� VX\X�� ELEHUL\H� YH� NXúEXUQX� oD\ODUÕQÕ� GD�
NXOODQGÕNODUÕ�LIDGH�HGLOPLúWLU�

<DSÕODQ�ELU�GL÷HU�DUDúWÕUPDGD������ÕKODPXU�oD\ÕQD�EDO�LODYHVL-
QLQ� DQWLRNVLGDQ� YH�+LGURNVLPHWLO� )XUIXUDO� �+0)�� ROXúXPX�
�]HULQH� HWNLOHUL� DUDúWÕUÕOPÕúWÕU�� dDOÕúPD� VRQXFXQGD� ÕKODPXU�
oD\ÕQD�EDO�LODYHVLQLQ�����GN�VRQUD�\DSÕOPDVÕ�|QHULOPLú�ROXS�EX�
V�UHGHQ�VRQUD�HNOHQHQ�EDOÕQ�DQWLRNVLGDQ�DNWLYLWH\L�DUWWÕUGÕ÷Õ�
YH�+0)�ROXúXPXQX� D]DOWWÕ÷Õ� EHOLUOHQPLúWLU��$\UÕFD�� \DSÕODQ�
EDúND�ELU�DUDúWÕUPDGD������GHPOHPH�LúOHPLQLQ������&¶GH�HQ�
ID]OD�������GN�V�UH�LOH�JHUoHNOHúWLULOPHVLQL�GDKD�X]XQ�V�UH�YH�
VÕFDNOÕNWD�ER]XOPD�WHSNLOHULQLQ�EDúOD\DFD÷Õ�ELOGLULOPLúWLU��

:MbMVM
Apiaceae YH\D�Umbellifereae� IDPLO\DVÕQGDQ�RODQ� UH]HQHQLQ�
(Foeniculum vulgare Miller)�DFÕ�UH]HQH (Foeniculum vulgare 
varietas vulgare)�YH�WDWOÕ�UH]HQH (Foeniculum vulgare varie-
tas dulce) RODUDN� EDúOÕFD� �� IDUNOÕ� N�OW�U� YDU\HWHVL� YDUGÕU�
���������+DON�DUDVÕQGD�WHGDYL�DPDFÕ\OD�|]HOOLNOH�PLGH�UDKDWVÕ-
]OÕNODUÕQGD�� JD]� V|NW�U�F��� V�W� oR÷DOWÕFÕ� YH� \DWÕúWÕUÕFÕ�
|]HOOLNOHUL� QHGHQL\OH� VÕNOÕNOD� W�NHWLOPHNWHGLU� ������ 5H]HQH��
ELWNLVHO�oD\�DPDFÕ\OD�W�NHWLOGL÷LQGH�|]HOOLNOH�\DSUDNODUÕ������
RUDQÕQGD� VÕFDN� VX� LoHULVLQGH� GHPOHQHUHN� W�NHWLOPHNWH� LNHQ��
D\UÕFD� XoXFX� \D÷Õ� DQWLPLNUREL\DO�� DQWLRNVLGDQ�� EDOJDP�
V|NW�U�F��HWNLVL� VHEHEL�N|NOHUL� LVH�GH� LGUDU�V|NW�U�F��HWNLVL�
VHEHEL� LOH� W�NHWLOPHNWHGLU�� hONHPL]GH� \R÷XQ� RODUDN� WDUÕPÕ�
\DSÕODQ�WÕEEL�YH�DURPDWLN�ELWNLOHU�DUDVÕQGD�\HU�DODQ�UH]HQHQLQ�
�UHWLPL�|]HOOLNOH�%XUGXU�LOL�YH�oHYUHVLQGH�\DSÕOPDNWDGÕU�������
5H]HQH� ELOHúLPLQGH� ������� RUDQÕQGD� VDELW� \D÷�� �������
RUDQÕQGD�SURWHLQ�YH������RUDQÕQGD�XoXFX�\D÷� LoHUPHNWHGLU�
������%X�ELOHúHQOHULQ�GÕúÕQGD�GD�\DSÕVÕQGD�IHQLOSURSDQRLGOHU��
PRQRWHUSHQLGOHU�� VHVNLWHUSHQOHU�� NXPDULQOHU�� WULWHUSHQRLGOHU��
WDQHQOHU��IODYRQRLGOHU��NDUGL\DN�JOLNR]LWOHU��VDSRQLQOHU�EXOXQ-
PDNWDGÕU��<DSÕODQ�DUDúWÕUPDODUGD���������UH]HQHQLQ�XoXFX�\D÷�
ELOHúLPL� LQFHOHQGL÷LQGH� LVH� JHQHO� RODUDN� HQ� \�NVHN� RUDQGD�
DQHWRO�� OLPRQHQ� YH� IHQNRQ� EXOXQGX÷X�� EXQODUÕQ� GÕúÕQGD� LVH�
HVWUDJRO�� VDIURO�� DOID�SLQHQ�� DOID�SKHOODQGULQH�� NDPIHQ��
EHWD�SLQHQ��EHWD�PLUVHQ�YH�S�VLPHQ�JLEL�ELOHúLNOHU�LoHUGL÷L�GH�
EHOLUOHQPLúWLU��$URPDWLN�ELU�\DSÕ\D�VDKLS�RODQ�UH]HQLQ�XoXFX�
\D÷Õ�JHQHO�RODUDN�NR]PHWLN�YH�IDUPDV|WLN��U�QOHUGH�NXOODQÕO-
PDNWDGÕU��
5H]HQH� oD\Õ� IHQROLN� ELOHúHQOHU� EDNÕPÕQGDQ� ROGXNoD�
]HQJLQGLU��5H]HQH�oD\ÕQGD���NDIHRLONLQLN�DVLW����NDIHRLONLQLN�
DVLW�� URVPDULQLN� DVLW�� HULRGLNWLRO���� RUXWLQRVLG�� NXHUVH-
WLQ���R�JDODNWRVLG�� NDHPSIHURO���RUXWLQRVLG� YH� NDHPS-
IHURO���R�JOXNR]LW�JLEL�\�NVHN�DQWLRNVLGDQ�DNWLYLWHOHUH�VDKLS�
ELOHúHQOHU� LOH� KLGURNVLOVLQQDPLN� DVLW� W�UHYOHUL�� IODYRQRLG�
JOLNR]LWOHU�YH�IODYRQRLG�DJOLNRQODUÕQ�EXOXQGX÷X�ELOGLULOPLúWLU�
���������'L÷HU�WDUDIWDQ�UH]HQHQLQ�L\L�ELU�SRWDV\XP��NDOVL\XP��
PDJQH]\XP��GHPLU��IRVIRU�YH�oLQNR�ND\QD÷Õ�ROGX÷X�EHOLUWLOP-
LúWLU���������
<DSÕODQ�DUDúWÕUPDODUGD�UH]HQHQLQ�SL\DVD\D�VXQXOPXú�ELWNLVHO�
LODo� úHNLOOHUL� LQFHOHQGL÷LQGH�� EX� LODoODUÕQ� |]HOOLNOH� JDVWURLQ-
WHVWLQDO� VLVWHPGHNL� GLVSHSVL�� úLúNLQOLN�� JD]� YH� VSD]P� JLEL�
\DNÕQPDODU� LOH� �VW� VROXQXP� \ROODUÕQÕQ� DNÕQWÕODUÕQGD� �QH]OH�
JLEL�� NXOODQÕOGÕ÷Õ� LIDGH� HGLOPLúWLU�� $\UÕFD�� UH]HQH� XoXFX�
\D÷ÕQÕQ�VSD]PROLWLN�HWNLVL�QHGHQL\OH�SHGLDWULN�NROLNOHUGH�YH�
ED]Õ� VROXQXP� VLVWHPL� KDVWDOÕNODUÕQGD� NXOODQÕOGÕ÷Õ�� UH]HQH�
WRKXPXQXQ�LVH�NDGÕQODUGD�PHQVWUXDV\RQX�GHVWHNOH\LFL��NDGÕQ�
NOLPDNWHU\XPXQGD� VHPSWRPODUÕ� JLGHULFL� HWNLOHUL� LOH�
NXOODQÕOGÕ÷Õ�GD�LIDGH�HGLOPHNWHGLU������

Papatya
3DSDW\D��\RO�YH�WDUOD�NHQDUODUÕQÕQ��ERú�\HUOHúLP�E|OJHOHULQLQ��
LúOHQPHPLú� EDKoHOHULQ� ERú� NDODQ� DODQODUÕQGD� GR÷DO� RODUDN�
\D\ÕOÕú� J|VWHUHQ� WHN� \ÕOOÕN�� QDULQ� J|YGHOL�� RWVX� ELU� ELWNLGLU��
3DSDW\D�oD\Õ�Asteraceae IDPLO\DVÕQD�DLW�RODQ�|]HOOLNOH Matri-
caria chomomilla (Compositae)�W�U�Q�Q�NXUXWXOPXú�oLoHNOH��
ULQLQ�VX�LoHULVLQGH�GHPOHQPHVL\OH�HOGH�HGLOPHNWHGLU��3DSDW\D�
oD\Õ�EDúWD�\DWÕúWÕUÕFÕ��VDNLQOHúWLULFL�|]HOOL÷LQLQ�\DQÕ�VÕUD�LúWDK�
DoÕFÕ� YH� JD]� JLGHULFL� HWNLOHUL\OH� X\NXVX]OXN� VRUXQODUÕQGD��

URPDWL]PDO�D÷UÕ��JD]�JLGHULFL��D÷Õ]��\XWDN�YH�ER÷D]�LOWLKDSODQ-
PDODUÕQGD��PLGH�\DQPDODUÕQGD���VW�VROXQXP�\ROX�HQIHNVL\RQ-
ODUÕQGD�VÕNOÕNOD� W�NHWLOPHNWHGLU��3DSDW\D�XoXFX�\D÷Õ�GD�\LQH�
KHP� \DWÕúWÕUÕFÕ� |]HOOL÷L� KHP� GH� VLQGLULP� VLVWHPL� �]HULQGHNL�
HWNLVL\OH�GR÷UXGDQ�NXOODQÕOPDNOD�ELUOLNWH�SDUI�PHUL��NR]PH-
WLN� NUHPOHU�� VDo� YH� FLOW� SUHSDUDWODUÕQGD� YH� DURPDWHUDSLGH�
\R÷XQ�RODUDN�NXOODQÕOPDNWDGÕU�
3DSDW\D�oLoH÷LQGH��VHNRQGHU�PHWDEROLW�RODUDN����WHUSHQRLG�YH�
���IODYRQRLG�GDKLO�ROPDN��]HUH�SHNoRN�oHúLW�NLP\DVDO�ELOHúHQ�
WDQÕPODQPÕúWÕU� ������ 3DSDW\D� ELWNLVLQLQ� \DSÕVÕQGD� DSLJHQLQ��
NXHUVHWLQ�� SDWXOHWLQ�� OXWHROLQ� JLEL� IODYDQRLGOHU� YH� ELVDERORO��
D]XOHQ��úDPD]XOHQ�JLEL�WHUSHQRLGOHUGHQ�ROXúDQ�HVDQVL\HO�\D÷�
LoHUL÷L� QHGHQL\OH� NXYYHWOL� DQWLPLNUREL\DO� HWNLQOL÷H� VDKLSWLU�
������<LQH�SDSDW\D�oD\ÕQÕQ�ELUoRN�N�OW�UGH�J|]�NDSDNODUÕQÕQ�
LOWLKDEÕQGD� YH� NROLN� EHEHNOHUGH� JD]� JLGHULFL� RODUDN�
NXOODQÕOGÕ÷Õ� ELOLQPHNWHGLU�� 3DSDW\D� oD\ÕQÕQ� NDQ� úHNHULQL� YH�
DPLOD]� DNWLYLWHVLQL� |QHPOL� |Oo�GH� G�ú�UG�÷�� YH� GL\DEHWLN�
VÕoDQODUGD� VHUXP� LQV�OLQ� GLUHQFLQL� DUWWÕUGÕ÷Õ� EHOLUOHQPLúWLU�
������*HQHO�DQNVL\HWH�ER]XNOX÷X�RODQ�������\Dú�JUXEXQGDNL�
HUNHNOHUGH� \DSÕODQ� oDOÕúPDODUGD� SDSDW\D� oD\Õ� NXOODQÕPÕQ�
KLSHUDNWLYLWH�� GLNNDWVL]OLN� YH� ROJXQODúPDPD� IDNW|UOHULQL�
L\LOHúWLUGL÷L� EHOLUWLOPLúWLU� ������<DSÕODQ� oDOÕúPDODUGD� ��������
|]HOOLNOH� DVWÕP� YH\D� DOHUMLN� UHDNVL\RQ� J|VWHUHQ� ELUH\OHULQ�
SDSDW\D� oD\� W�NHWLPLQGH� GLNNDWOL� ROPDVÕ� JHUHNWL÷L� GH� ELOGL��
ULOPLúWLU�

)LI�tIaÜ
$GDoD\Õ� (Salvia species)� |]HOOLNOH� $NGHQL]� �ONHOHUL� EDúWD�
ROPDN��]HUH�ELUoRN��ONHGH�\HWLúHQ��G�Q\D�oDSÕQGD�\DNODúÕN�
����W�U�LOH Lamiaceae IDPLO\DVÕQÕQ�HQ�JHQLú�FLQVLGLU��7�UNL-
\H¶GH� ��� W�U� EXOXQPDNWD� YH� EXQODUÕQ� ��¶L� HQGHPLN� |]HOOLN�
WDúÕPDNWDGÕU� ������hONHPL]GH�ELWNLVHO� oD\�RODUDN� HQ�\D\JÕQ�
NXOODQÕODQ�YH�(JH�DGDoD\Õ��<XQDQ�DGDoD\Õ��$QDGROX�DGDoD\Õ�
YH�GD÷�HOPDVÕ�JLEL�LVLPOHUOH�GH�DQÕODQ�DGDoD\Õ�(Salvia frutico-
sa) �P¶\H�NDGDU�ER\ODQDELOHQ��oDOÕ� IRUPXQGD��oRN�\ÕOOÕN�YH�
oRN� GDOODQDQ� ELU� ELWNLGLU�� *HOHQHNVHO� RODUDN� EX� ELWNLQLQ�
\DSUDNODUÕ�oD\�RODUDN�NXOODQÕOÕU�YH�ND\QDPÕú�VX�LoLQGH�����GN�
EHNOHWLOGLNWHQ� VRQUD� W�NHWLOLU� ������ $NGHQL]� �ONHOHULQGH�
EDKDUDW� RODUDN� JÕGD� HQG�VWULVLQGH� NXOODQÕODQ� DGDoD\Õ� D\UÕFD�
oHúLWOL�KDVWDOÕNODUGD�WHGDYL\H�GHVWHN�DPDFÕ\OD�JHOHQHNVHO�WÕSWD�
NXOODQÕOPDNWDGÕU�� *�QH\� %UH]LO\D¶GD� oD\� LoHFH÷L� RODUDN�
PDUNHWOHUGH� VDWÕOPDNWD� RODQ� DGDoD\Õ�� hUG�Q¶GH� LVH� GL\DEHW�
KDVWDODUÕQGD� VÕNOÕNOD� NXOODQÕODQ� ELU� ELWNL� oD\ÕGÕU�� dHúLWOL�
$YUXSD� �ONHOHULQGH� KDIÕ]D\D� RODQ� HWNLOHUL� VHEHEL� LOH��
øVYLoUH¶GH�PHQRSR]�G|QHPLQGHNL�NDGÕQODUÕQ�VHPSWRPODUÕQÕQ�
D]DOWÕOPDVÕ�DPDFÕ\OD��$YXVWXU\D¶GD�LVH�D÷Õ]�YH�ER÷D]�LOWLKDS-
ODUÕQGD� NXOODQÕOPDN� �]HUH� ELWNL� NDUÕúÕPODUÕQGDQ� ROXúDQ�
oD\ODUÕQ� LoHULVLQH� NDWÕOGÕ÷Õ� ELOGLULOPHNWHGLU� ������ <DSÕODQ�
ELOLPVHO� DUDúWÕUPDODU� LQFHOHQGL÷LQGH� DGDoD\ÕQÕQ� |]HOOLNOH�
QH]OH�YH�JULSWHQ�LOHUL�JHOHQ�ER÷D]�UDKDWVÕ]OÕNODUÕQGD��E|EUHN�
KDVWDOÕNODUÕQGD�oD\�RODUDN�LoLOGL÷LQL��\D÷ÕQÕQ�GÕúWDQ�DQWLVHSWLN��
IXQJXVLW�� DQWLLQIODPDWXYDU� HWNL\H� VDKLS� ROGX÷XQX�� ER÷D]� YH�
VROXQXP� \ROX� LOWLKDSODUÕQGD� JDUJDUD� RODUDN� NXOODQÕOGÕ÷ÕQÕ��
GDKLOHQ� WHU� NHVLFL� YH� W�NU�N� VDOJÕVÕQÕ� D]DOWÕFÕ� HWNL\H� VDKLS�
ROGX÷X�ELOGLULOPHNWHGLU�������
2OGXNoD� ID]OD� PLNWDUGD� oHúLGL� EXOXQDQ� DGD� oD\Õ�� \HWLúWL÷L�
E|OJH�� LNOLP� úDUWODUÕ� YH� W�U�QH� ED÷OÕ� RODUDN� \DSUDNODUÕQGD�
\DNODúÕN� ����� RUDQÕQGD� XoXFX� \D÷Õ� EDUÕQGÕUPDNWDGÕU��

$GDoD\Õ� \D÷Õ� LoHULVLQGH� Į�� ȕ�W�\HQ�� NDIXU�� ERUQHRO�� ERULO�
DVHWDW�EXOXQPDNWDGÕU��%D]Õ�XoXFX�\D÷ODUÕQ�LoHULVLQGH�WK\PRO�
YH� FDUYDFURO� GD� WDúÕGÕ÷Õ� ELOGLULOPHNWHGLU�� 8oXFX� \D÷ÕQGD�
WKXMDQ�RUDQÕ���������FLQHRO�RUDQÕ������ERUQHRO�RUDQÕ�����
RODUDN�EHOLUWLOPHNWHGLU������

,Iɦ�tIaÜ
Lamiacea IDPLO\DVÕQÕQ Sideritis� W�UOHULQH� DLW� ELWNLOHU� �ONH��
PL]GH�GD÷�oD\Õ�(Sideritis stricta) RODUDN�ELOLQPHNWH�ROXS��EX�
W�UH�DLW����¶GHQ�ID]OD�FLQVLQ�ROGX÷X�ELOLQPHNWHGLU��%X�W�UOHU��
WHUSHQOHU��VWHUROOHU��NXPDULQOHU��IODYRQRLGOHU�YH�OLJQDQODU�JLEL�
EL\RDNWLI� |]HOOLNOHUH� VDKLS� LNLQFLO� PHWDEROLWOHU� DoÕVÕQGDQ�
]HQJLQGLU�������
'D÷�oD\ÕQGD�EXOXQDQ�IHQROLN�PDGGHOHULQ�VD÷OÕN��]HULQH�RODQ�
HWNLOHUL� LQFHOHQGL÷LQGH�� ODYDQGXOLIROLRVLGH¶LQ� LOWLKDSODQPD\Õ�
|QOH\LFL�� SHURNVLOLSLW� ROXúXPXQX� |QOH\LFL� YH� DQWLRNVLGDQ�
HWNLVLQLQ� ROGX÷X�� YHUEDVFRVLGH¶LQ� NÕUPÕ]Õ� NDQ� K�FUHOHULQL�
VHUEHVW�UDGLNDO�KDVDUÕQGDQ�NRUXPD��WLUR]LQD]�YH�YH\D�PHODQLQ�
�UHWLPLQL� LQKLEH� HWWL÷L�� � DSLJHQLQ� YH� OXWHROLQ¶LQ� DQNVL\HWH\L�
|QOH\LFL�� VLQLU� VLVWHPLQL� UDKDWODWÕFÕ� YH� XQXWNDQOÕ÷Õ� |QOH\LFL�
HWNLVLQLQ� ROGX÷X�� K\SRODHWLQ¶LQ� JDVWULW� ROXúXPXQX� YH� �OVHUL�
HQJHOOHGL÷L�� FDIIHR\OTXLQLF� DVLGLQ� NDQ� EDVÕQFÕQÕ� D]DOWÕFÕ�
|]HOOL÷H�VDKLS�ROGX÷X�YH�IHUXOR\OTXLQLF�DVLWLQ�LVH�KLSHUWDQVL��
\RQX�|QOH\LFL�HWNLVLQLQ�ROGX÷X�ELOGLULOPLúWLU�������
%�W�Q�EX�QHGHQOHUOH�\�]\ÕOODUGDQ�EHUL�JHOHQ�N�OW�U�DNWDUÕPÕ�
LOH� �ONHPL]� LQVDQÕ� WDUDIÕQGDQ� |]HOOLNOH� NÕú� D\ODUÕQGD� oRNoD�
W�NHWLOHQ�GD÷�oD\Õ��]HULQGH�DUDúWÕUPDODU�GD�DUWPDNWDGÕU������
<XNDUÕGD� EDKVHGLOHQ� ELWNL� oD\ODUÕQGDQ� QDQH� YH� DGDoD\ÕQÕQ�
\DSUDNODUÕ�� GD÷� oD\ÕQÕQ� VDS� YH� \DSUDNODUÕ�� ÕKODPXU� YH�
SDSDW\DQÕQ�oLoHNOHUL��UH]HQHQLQ�WRKXP�YH�oLoHNOHUL�ELWNL�oD\Õ�
KD]ÕUODPDGD� NXOODQÕOPDNWDGÕU�� �<LQH� GL÷HU� SHN� oRN� ELWNLQLQ�
oD\� DPDoOÕ� N|NOHUL� �PH\DQ� ELWNLVL��� PH\YHVL� �HOPD�� D\YD���
VDSODUÕ��NLUD]���NDEXNODUÕ��SRUWDNDO��OLPRQ��JLEL�IDUNOÕ�NÕVÕP-
ODUÕ�NXOODQÕOPDNWDGÕU���

$\UÕFD��QDQH�OLPRQ�oD\ÕQGD�ROGX÷X�JLEL���\D�GD�GDKD� ID]OD�
ELWNL� NDUÕúÕPÕ� GD� ELWNL� oD\Õ� RODUDN� KD]ÕUODQDELOPHNWHGLU��%X�
DúDPDGD�XQXWXOPDPDVÕ�JHUHNHQ�KXVXV�ELWNLOHULQ�IDUNOÕ�NÕVÕP-
ODUÕQGD� HWNHQ�PDGGHOHULQL� IDUNOÕ� RUDQODUGD� EXOXQGXUPDVÕ� YH�
EXQD�ED÷OÕ�RODUDN�GD�ELWNLQLQ�LVWHQHQ�HWNL\L�J|VWHUPHVL�GR÷UX�
NÕVÕPODUÕQÕQ�NXOODQÕOPDVÕ�YH�X\JXQ�úDUWODUGD�HNVWUDNWH��GHP-
OHQPHVL�� HGLOPHVL\OH� LOJLOLGLU�� 6RQ� \ÕOODUGD� WHNQRORMLQLQ�
JHOLúPHVLQH�ED÷OÕ�RODUDN�o|]�Q�U�IRUPGD��UHWLOPH\H�EDúODQVD�
GD�ELWNL�oD\ODUÕQÕQ�W�NHWLPL�JHQHOOLNOH�ELWNLQLQ�\D�NHQGLVLQLQ�
\D�GD�V�]HQ�SRúHW�oD\�IRUPXQXQ��������&¶GHNL�VXGD�����GN�
V�UH\OH� HNVWUDNWH� HGLOLS�� HOGH� HGLOHQ� HNVWUDNWÕQ� LoLOPHVL�
úHNOLQGH�ROPDNWDGÕU�������%XUDGD�VX\XQ�VÕFDNOÕ÷Õ�YH�EHNOHPH�
V�UHVL�ROGXNoD�|QHPOL�SDUDPHWUHOHUGLU��d�QN��G�ú�N�VÕFDNOÕN�
\D�GD�GDKD�D]�V�UHOHUGH�\DSÕODQ�HNVWUDNVL\RQ�VÕUDVÕQGD�HWNHQ�
PDGGHOHULQ� VX\D� JHoLúL� \HWHUOL� PLNWDUGD� ROPDPDNWDGÕU��
%XQXQOD�ELUOLNWH�JHUH÷LQGHQ�ID]OD�VÕFDN�VXGD�EHNOHWLOHQ�ELWNL�
oD\ODUÕQGD�GD�LVWHQPH\HQ�ED]Õ�DFÕ�WDW�YHUHQ�PDGGHOHULQ�VX\D�
JHoLúL\OH�EHUDEHU�OH]]HW�ROXPVX]�HWNLOHQPHNWH��D\UÕFD�VD÷OÕN�
�]HULQH� HWNLOL� ELOHúHQOHULQ� ÕVÕ\D� KDVVDV� ROPDODUÕQGDQ� GROD\Õ�
X]XQ� V�UH� \�NVHN� VÕFDNOÕNWD� EHNOHWLOPHOHUL� GXUXPXQGD� EX�
ELOHúHQOHULQ�GHJUDGDV\RQX�\D�GD�G|Q�ú�POHUL�EDúODPDNWD�YH�
HNVWUDNWÕQ�VD÷OÕN��]HULQH�ROXPOX�HWNLOHUL�D]DOPDNWDGÕU��$\UÕFD��
J�QO�N� GL\HW� LoHULVLQGH� ELWNL� oD\ODUÕQÕQ� JHUH÷LQGHQ� ID]OD�

%DOFÕ�7RUXQ�)��YH�DUN�$NG�'Lú�+HN�'�����������

��

W�NHWLOPHVL�GXUXPXQGD�VD÷OÕN�DoÕVÕQGDQ�ED]Õ�SUREOHPOHUH�\RO�
DoDELOHFH÷L�LOH�LOJLOL�GH�ED]Õ�ELOLPVHO�oDOÕúPDODU�PHYFXWWXU��%X�
ROXPVX]� HWNLOHU� DUDVÕQGD� DQQH� V�W�Q�Q� D]DOPDVÕ�� NÕVÕUOÕN��
X\NXVX]OXN�� NDQ� EDVÕQFÕQÕQ� \�NVHOPHVL� YH� NDOS� oDUSÕQWÕODUÕ�
JHOPHNWHGLU�������

*Q\SQTMZQV�,Q̫�0MSQUTQɦQ�=aO]TIUI�)TIVTIZÜ
(VNL�oD÷ODUGDQ�EHUL�D÷Õ]�YH�GLú�VD÷OÕ÷ÕQÕQ�NRUXQPDVÕ�DPDFÕ�LOH�
ELUoRN� ELWNLVHO� �U�Q� NXOODQÕOPÕúWÕU�� *�Q�P�]GH� ELWNL� |]OHUL�
GLú�PDFXQODUÕQGDQ��D÷Õ]�oDONDODPD�VRO�V\RQODUÕQD��VLPDQODU-
GDQ�NDYLWH�GH]HQIHNWDQODUÕQD�NDGDU�ELUoRN��U�Q�Q�LoHUL÷LQGH�
\HU�DOPDNWDGÕU�
$÷Õ]�YH�GLú�VD÷OÕ÷Õ�LoLQ�NULWLN�|QHPH�VDKLS�RODQ�GLú�IÕUoDODPD�
DOÕúNDQOÕ÷ÕQÕQ� V�UG�U�OPHVLQGH� ELWNLVHO� LoHULNOHU� LOH�
WDWODQGÕUÕOPÕú� GLú� PDFXQODUÕ� VÕNoD� NXOODQÕOPDNWDGÕU�� 7DWOÕ�
QDQH�� DFÕ� QDQH�� WDUoÕQ� YH� oHúLWOL� ELWNLVHO� DURPDODU� GLú�
PDFXQXQD� KRú� YH� IHUDKODWÕFÕ� ELU� WDW� NDWPDNWDGÕU�� 7LPRO��
PHQWRO� YE� \D÷ODU� LVH� D÷Õ]� KLM\HQ� �U�QOHULQH� LODYH� HGLOHUHN�
DQWLEDNWHUL\HO� HWNLOHULQ� HOGH� HGLOPHVL� KHGHIOHQPHNWHGLU�
��������
M. piperita L.� HOGH� HGLOHQ� QDQH� \D÷ÕQÕQ�� DQWLRNVLGDQ��
DQWLW�P|U�� DQWLDOHUMLN�� DQWLYLUDO� YH� DQWLEDNWHUL\HO� |]HOOLNOHUL�
EXOXQPDNWDGÕU��%X�QHGHQOH�oHúLWOL�IDUPDV|WLN�YH�HQG�VWUL\HO�
�U�QOHUGH�\D\JÕQ�RODUDN�NXOODQÕOPDNWDGÕU��'RV�6DQWRV�YH�DUN��
�����M. piperita� YH� Tagetes minuta
GDQ� HOGH� HGLOHQ� XoXFX�
\D÷ODUÕQ� YH Bixa orellana
QÕQ� WHQW�U�Q�Q� Streptococcus 
mutans (S. Mutans)� Enterococcus faecalis� YH� Candida 
albicans
D�NDUúÕ�DQWLPLNUREL\DO�DNWLYLWHVLQL�GH÷HUOHQGLUGLNOHUL�
oDOÕúPDODUÕQGD�� EX� ELOHúHQOHUL� GHQH\VHO� N|N� NDQDO� SDWODUÕQD�
LODYH� HWPLúOHU� YH� W�P� PDWHU\DOOHULQ� DQWLEDNWHUL\HO� DNWLYLWH�
VHUJLOHGL÷LQL�EXOPXúODUGÕU��'Lú�o�U�÷�QGH�HWNLOL�WHPHO�NDU\R-
MHQLN� PLNURRUJDQL]PDODU� S. mutans YH� ODNWREDVLOOHUGLU�� %X�
EDNÕPGDQ�GLú�o�U�NOHULQLQ�|QOHQPHVLQH�\|QHOLN�WHGDYLOHU�EX�
PLNUREL\DWDQÕQ�SODQNWRQLN�YH\D�EL\RILOP�úHNOLQGH�ELULNLPLQL�
D]DOWDPD\D�RGDNODQPDNWDGÕU��)HVOH÷HQ�(Ocimum basilicum)��
WDUoÕQ� NDEX÷X (Cinnamomum zeylanicum),� WDWOÕ� UH]HQH�
(Foeniculum vulgare)�� NDUDELEHU (Piper nigrum),� QDQH¶GHQ�
(M. piperita)�HOGH�HGLOHQ�XoXFX�\D÷ODUÕQ�NDU\RMHQLN�EDNWHUL��
OHUH� NDUúÕ� DQWLPLNUREL\DO� YH� SODN� |QOH\LFL� HWNLOHULQLQ�
LQFHOHQGL÷L�ELU�oDOÕúPDGD��WHVW�HGLOHQ�W�P�XoXFX�\D÷ODUÕQ��KHU�
�� NDU\RMHQLN� EDNWHULQLQ� SODQNWRQLN� IRUPXQD� NDUúÕ� IDUNOÕ�
GHUHFHOHUGH� DQWLPLNUREL\DO� DNWLYLWH� J|VWHUGL÷L� WHVSLW� HGLO��
PLúWLU�������Fusobacterium nucleatum�WDUDIÕQGDQ��UHWLOHQ�YH�
KDOLWRVLVH�QHGHQ�RODQ�XoXFX�V�OI�U�ELOHúHQOHUL��]HULQH�/DEUD-
GRU�dD\Õ�(Rhododendron groenlandicum)��QDQH�(M. x piperita 
L.)�YH�JH\LN�RWXQGDQ (Satureja montana L.)�HOGH�HGLOHQ�XoXFX�
\D÷ODUÕQ�HWNLVLQLQ�GH÷HUOHQGLULOGL÷L�ELU�oDOÕúPDGD�EX�\D÷ODUÕQ�
D÷Õ]� NRNXVXQX� �KDOLWR]LV�� NRQWURO� HWPHN� YH� D÷Õ]� VD÷OÕ÷ÕQÕ�
L\LOHúWLUPHGH�XPXW�YHULFL�DMDQODU�ROGX÷X�RUWD\D�NRQXOPXúWXU�
������$UDS�NDKYHVL�YH�VL\DK�oD\��������NORUKHNVLGLQ��������
VHWLOSLULGLQ\XP�NORU�U�YH�������oLQNR�ODNWDW��&+;�&3&�=Q��
LoHUHQ�JDUJDUD�YH�LoPH�VX\XQXQ�KDOLWR]LV��]HULQH�NÕVD�V�UHOL�
HWNLVLQLQ�GH÷HUOHQGLULOGL÷L�EDúND�ELU�oDOÕúPDGD�LVH�WHVW�HGLOHQ�
VRO�V\RQODU�LOH�D÷]ÕQ�oDONDODQPDVÕQGDQ����YH�����GN�VRQUDNL�
QHIHV�|UQHNOHUL�ND\GHGLOPLúWLU��6L\DK�oD\�YH�$UDS�NDKYHVLQLQ�
KDOLWR]LV��]HULQGH�LQKLELW|U�HWNL\H�VDKLS�ROGX÷X�J|U�OP�úW�U��
øQKLELV\RQ� LON� VDDWWH� GDKD� EHOLUJLQGLU� YH� X]XQ� V�UH� GHYDP�
HWPHPHNWHGLU��%X�HWNLQLQ�$UDS�NDKYHVLQGH�VL\DK�oD\D�NÕ\DVOD�

GDKD�ID]OD�ROGX÷X�RUWD\D�oÕNDUÕOPÕúWÕU������
$VLGLN� \DSÕGDNL� ELWNLVHO� �U�QOHULQ� GHQWDO� LúOHPOHUGHQ� |QFH�
VÕNoD� W�NHWLOPHVL� GLú� GRNXODUÕQD� ED÷ODQPD\Õ� ]RUODúWÕUDELOLU�
������ 2UWRGRQWLN� EUDNHWOHULQ� PLQH� \�]H\LQGHNL� PDNDVODPD�
ED÷ODQWÕ�GLUHQoOHULQLQ�GH÷HUOHQGLULOGL÷L�ELU�oDOÕúPDGD��EUDNHW�
\DSÕúWÕUÕODQ�GLúOHU�VL\DK�oD\��QDQH�OLPRQ�YH�NXúEXUQX�LoHUHQ�
PH\YH�oD\Õ�oHúLWOHUL�LOH�&RFD�&ROD�YH�GLVWLOH�VXGD�J�Q�ER\XQ-
FD�HúLW�DUDOÕNODUOD���GN¶OÕN���VHDQV�úHNOLQGH�EHNOHWLOPLú�YH�KHU�
VHDQVWDQ�VRQUD�NXOODQÕODQ�VRO�V\RQ�\HQLOHQPLú�YH�JHUL�NDODQ�
V�UH�ER\XQFD�GLúOHU�GLVWLOH�VXGD�EHNOHWLOPLúWLU��øúOHP����J�Q�
ER\XQFD� GHYDP� HWWLULOPLúWLU�� (OGH� HGLOHQ� YHULOHU� ÕúÕ÷ÕQGD�
&RFD�&ROD� YH� NXúEXUQX� LoHUHQ� PH\YH� oD\ÕQÕQ� EUDNHW�PLQH�
ED÷ODQWÕVÕQGD�EDúDUÕVÕ]OÕ÷ÕQD�QHGHQ�RODQ�ELU�IDNW|U�RODELOHFH÷L�
VRQXFXQD� XODúÕOPÕúWÕU� ������ <D]DUODU� ED÷ODQPDGDNL� EX�
EDúDUÕVÕ]OÕ÷ÕQ� QHGHQLQLQ� LoHFHNOHULQ� G�ú�N� S+¶WD� ROPDODUÕQ-
GDQ�ND\QDNODQGÕ÷ÕQÕ�EHOLUWPLúOHUGLU�
3DSDW\D� ELWNLVLQLQ� oLoH÷L� LoHUL÷LQGHNL� oHúLWOL� DNWLI� NLP\DVDO�
ELOHúHQOHU� QHGHQL\OH� WÕEEÕ� X\JXODPDODUGD� VÕNOÕNOD� NXOODQÕO-
PDNWDGÕU��3DSDW\D�HNVWUDWÕQÕQ��0DWULFDULD�UHFXWLWD��DQWLPLNUR-
EL\DO�� DQWL�LQIODPDWXDU�DQWL�RNVLGDQ�HWNLOHUL�YH�EL\RX\XPOX-
OXNODUÕ��]HULQH�oHúLWOL�oDOÕúPDODU�\DSÕOPÕúWÕU����������
$\UÕFD��SDSDW\DQÕQ�DIW|]�OH]\RQODU��JLQJLYLWLV�YH�PLQRU�HQIHN-
VL\RQODUÕ�WHGDYL�HWPHN�LoLQ�JDUJDUD�RODUDN�NXOODQÕOGÕ÷ÕQGD�GD�
HWNLOL� ROGX÷XQX� RUWD\D� NR\DQ� oDOÕúPDODU� GD� PHYFXWWXU�
��������
.|N� NDQDO� SUHSDUDV\RQX� VÕUDVÕQGD� ROXúDQ� VPHDU� WDEDNDVÕ�
�]HULQH�SDSDW\D� HNVWUDWÕ�� WHWUDVLNOLQ� L]RPHU�� DVLW� YH�GHWHUMDQ�
NDUÕúÕPÕ��07$'��YH�VRG\XP�KLSRNORULWLQ��1D2&O��HWNLQOL÷L-
QLQ� GH÷HUOHQGLULOGL÷L� ELU� oDOÕúPDGD� LVH�� SDSDW\D� HNVWUDWÕQÕQ�
HWNLQOL÷L��WHN�EDúÕQD������1D2&O¶GHQ�GDKD�ID]OD�EXOXQXUNHQ��
07$'�NDUÕúÕPÕQGDQ�GDKD�D]�HWNLOL�EXOXQPXúWXU������
(WNLQ�PDGGH�RODUDN�HWDQROLN�HNVWUDNW�LoHUHQ�YH�SDSDW\D� (Mat-
ricaria recutita L.)�� PHúH� NDEX÷X� (Quercus spp.)�� DGDoD\Õ�
\DSUD÷Õ�(Salvia officinalis L.)��DUQLND�RWX�(Arnica spp.)��+LQW�
NDPÕúÕ�(Acorus calamus L)��QDQH�RWX�(M. piperita L. )��NHNLN�
RWXQGDQ� (Thymus spp.)� HOGH� HGLOHQ� WÕEEL� �U�QOHU� �]HULQGH�
\DSÕODQ� ELU� GHUOHPHGH�� DQDOL]� HGLOHQ� |]�� LoHUHQ� LODoODUÕQ�
JLQJLYLWLV� YH� SHULRGRQWLWLVLQ� |QOHQPHVLQGH� YH� NDUPDúÕN�
WHGDYLVLQGH� WHGDYL� V�UHVLQL� NÕVDOWWÕ÷Õ� YH� KDVWDODUÕQ� \DúDP�
NDOLWHVLQL� DUWWÕUGÕ÷Õ�� GHQWDO� FHUUDKL� X\JXODPDODUÕQGD� GRNX�
UHMHQHUDV\RQXQXQ�GDKD�KÕ]OÕ�ROGX÷X��FHUUDKL�VRQUDVÕ�D÷UÕ�YH�
úLúOL÷LQ�GDKD�oDEXN�JLGHULOPHVLQH�NDWNÕGD�EXOXQGX÷X�GR÷UX-
ODQPÕúWÕU������
Camellia sinensis
WHQ�HOGH�HGLOHQ�\HúLO�oD\��G�Q\D�JHQHOLQGH�
W�NHWLPL�VXGDQ�VRQUD�LNLQFL�VÕUDGD�\HU�DODQ�YH�\D\JÕQ�RODUDN�
LoLOHQ� ELU� oD\GÕU� ������ <HúLO� oD\� HNVWUDWODUÕ�� \HúLO� oD\ÕQ�
SROLIHQROOHULQGHQ�ELUL� RODQ�NDWHúLQ� LoHULU��<HúLO� oD\ÕQ�ELOHúL-
PLQGH�NDWHúLQLQ�SHN�oRN�IRUPX�\HU�DOPDNWDGÕU�DQFDN�HQ�oRN�
EXOXQDQ�HSLJDOORFDWHFKLQ���JDOODWH��(*&*��IRUPXGXU��GL÷HU-
OHUL�� HSLNDWHúLQ�� HSLNDWHúLQJDOODW�� HSLJDOORNDWHúLQJDOODW��
HSLJDOORNDWHúLQ�� NDWHúLQ�� JDOORNDWHúLQ�� ������ 'Lú� KHNLPOL÷L�
DODQÕQGD��\HúLO�oD\�HNVWUDWODUÕQÕQ�NXOODQÕPÕ�KDOD�DUDúWÕUÕOPDN-
WDGÕU��(*&*
QLQ�RVWHREODVWODUGD�PDWULV�PHWDOORSURWHLQD]��
XQ�
�003���� HNVSUHV\RQXQX� YH� RVWHRNODVW� IRUPDV\RQXQX�
HQJHOOH\HUHN� DOYHRODU� NHPLN� UH]RUSVL\RQXQX� |QOHGL÷L� YH�
E|\OHFH� SHULRGRQWDO� KDVWDOÕNODUGDQ� NRUXGX÷X� ELOLQPHNWHGLU�
������ ����� \ÕOÕQGD� \DSÕODQ� ELU� oDOÕúPDGD�� \HúLO� oD\ÕQ� N|N�
NDQDO�LUULJDV\RQX�RODUDN�DQWLPLNUREL\DO�HWNL\H�VDKLS�ROGX÷X�

GD�J|VWHULOPLúWLU������
<HúLO� oD\� HNVWUDWÕQÕQ� DY�OVH� ROPXú� GLúOHU� LoLQ� ELU� VDNODPD�
RUWDPÕ� RODUDN� HWNLQOL÷LQLQ� in vitro RODUDN� DUDúWÕUÕOGÕ÷Õ� ELU�
oDOÕúPDGD�� LQVDQ� SHULRGRQWDO� OLJDPHQW� �3'/�� K�FUHOHUL�
N�OW�UH� HGLOLS��+DQNV�GHQJHOL� WX]� o|]HOWLVL� �+%66���PXVOXN�
VX\X�� V�W�� \HúLO� oD\� HNVWUDWÕ� YH� WLFDUL� \HúLO� oD\� LoHULVLQGH�
VDNODQPÕúWÕU�� ��� ��� ��� ��� YH� ��� VDDW� VRQUD�� RSWLN�PLNURVNRS�
DOWÕQGD�IDUNOÕ�RUWDPODUGDNL�K�FUHOHU�LQFHOHQPLú�YH�FDQOÕOÕNODUÕ�
DQDOL]� HGLOPLúWLU�� %X� oDOÕúPDQÕQ� VRQXoODUÕQD� J|UH� \HúLO� oD\�
HNVWUDWÕ�YH�+%66�RUWDPÕ�DUDVÕQGD�K�FUH�FDQOÕOÕ÷Õ�DoÕVÕQGDQ�ELU�
IDUN� ROPDGÕ÷Õ�� \HúLO� oD\� HNVWUDWÕQÕQ� GL÷HU� RUWDPODUGDQ� GDKD�
\�NVHN� K�FUH� FDQOÕOÕ÷Õ� J|VWHUGL÷L� RUWD\D� NRQPXúWXU� ������
hONHPL]�ELUoRN� IDUNOÕ� IORUD\D� HY� VDKLSOL÷L� \DSPDNWDGÕU��%X�
�U�QOHULQ� IDUPDNRORMLN� YH� EL\RORMLN� HWNLQOLNOHULQLQ� GHWD\-
ODQGÕUÕOPDVÕ�� D÷Õ]� GLú� VD÷OÕ÷Õ� DoÕVÕQGDQ� GD� \HQL� NXOODQÕP�
DODQODUÕQÕQ�JHOLúWLULOPHVLQH�|QF�O�N�HGHFHNWLU�

;76=i
%LWNLVHO� �U�Q� NXOODQÕPÕ� G�Q\DGD� |]HOOLNOH� VRQ� ��� \ÕO�
LoHULVLQGH� |QHPOL� G�]H\GH� DUWÕú� J|VWHUPLú� ROXS�� EX� DUWÕúWD�
W�NHWLFLOHULQ�NLúLVHO�WHGDYLOHULQGH�V|]�VDKLEL�ROPDN�LVWHPHOHUL�
YH�LODoODUÕQ�\DQ�HWNLOHUL�NRQXVXQGDNL�NXúNXODUÕ�HWNHQ�IDNW|UOHU�
ROPXúWXU�� øQVDQODU�ELWNLVHO�PDWHU\DOOHUGHQ�HOGH�HGLOHQ�HWNHQ�
PDGGHOHUL�JÕGD�WDNYL\HVL�RODUDN�NXOODQPD�\ROXQD�JLWVHOHU�GH�
W�NHWLFLOHULQ� ELWNLOHUGHQ� LVWHGLNOHUL� HWNLOHUL� VD÷ODPDN� LoLQ�
NXOODQGÕNODUÕ� HQ� \D\JÕQ� \|QWHPLQ� LVH� oD\� úHNOLQGH� ROGX÷X�
J|U�OP�úW�U��%X�ED÷ODPGD�W�P�G�Q\DGD�ROGX÷X�JLEL��ONHP-
L]GH� GH� \D\JÕQ� RODUDN� NXOODQÕODQ� QDQH�� DGDoD\Õ�� GD÷� oD\Õ��
ÕKODPXU��SDSDW\D�YH� UH]HQH�oD\ODUÕQÕQ� VD÷OÕN��]HULQH�ELUoRN�
ROXPOX�HWNLOHULQLQ�ROGX÷XQX��KHU�ELWNL�oD\ÕQÕQ�VSHVLILN�HWNLOH-
ULQH�LODYH�RODUDN�DQWLPLNUREL\DO��DQWLRNVLGDQ��NDQVHU�K�FUHVL�
ROXúXPXQX� D]DOWPD�� PLGH\L� NRUX\XFX� YH� UDKDWODWÕFÕ�
|]HOOLNOHULQLQ��DUDúWÕUÕODQ�W�P�ELWNL�oD\ODUÕQGD�RUWDN�ROGX÷XQX�
V|\OHPHN� P�PN�QG�U�� %LWNL� oD\ODUÕQÕQ� VD÷OÕN� �]HULQGHNL�
HWNLOHUL�ELOHúLPOHULQGH�EXOXQDQ�VHNRQGHU�PHWDEROLWOHUGHQ�YH�
|]HOOLNOH�GH�IHQROLN�PDGGHOHU�JUXEXQGDQ�IODYDQRLGOHUGHQ�LOHUL�
JHOGL÷L� J|U�OP�úW�U�� %LWNL� oD\ODUÕQGDQ� LVWHQLOHQ� HWNL\L�
VD÷ODPDGD� YH� HOGH� HGLOHQ� HWNLQLQ� NRUXQPDVÕ� DoÕVÕQGDQ�
GHPOHPH�NRúXOODUÕQÕQ�ROGXNoD�HWNLOL�ROGX÷X��ELWNL� oD\ODUÕQD�
KDVDW�VRQUDVÕ�X\JXODQDQ�NXUXWPD�JLEL�LúOHPOHULQ�KHP�KLM\HQLN�
DoÕGDQ�KHP�GH�ELWNLOHULQ�VD÷OÕN��]HULQH�ROXPOX�HWNL�J|VWHUHQ�
ELOHúHQOHULQLQ�NRUXQPDVÕ�DoÕVÕQGDQ�|QHPOL�ROGX÷X�VRQXFXQD�
XODúÕOPÕúWÕU��
$\UÕFD�� �ONHPL]GH� \HWLúHQ� ELWNL� oD\ODUÕQÕQ� JHQHO� VD÷OÕN� YH�
D÷Õ]�GLú�VD÷OÕ÷Õ��]HULQH�HWNLOHULQL�NRQX�DODQ�DUDúWÕUPDODUÕQ�YH�
NRQX� LOH� LOJLOL� PDNDOHOHULQ� VÕQÕUOÕ� VD\ÕGD� ROGX÷X�� HQGHPLN�
W�UOHULPL]LQ� WDQÕWÕPÕ� DoÕVÕQGDQ� EX� NRQXGDNL� oDOÕúPDODUÕQ�
DUWWÕUÕOPDVÕ�JHUHNWL÷L�GH�J|U�OP�úW�U�

<D]DUODUÕQ�.DWNÕODUÕ�
0DNDOHQLQ�ND\QDN� WDUDPD��\D]PD��G�]HQOHPH�DúDPDODUÕQGD�
\D]DUODU� RUWDN� NDWNÕGD� EXOXQPXúODUGÕU�� <D]DUODU� PDNDOHQLQ�
VRQ�KDOLQL�RNXPXú�YH�RQD\ODPÕúWÕU�

dÕNDU�dDWÕúPDVÕ�
%X�PDNDOHGH�\HU�DODQ�\D]DUODUÕQ�DUDVÕQGD�KHUKDQJL�ELU�oÕNDU�
oDWÕúPDVÕQÕQ�ROPDGÕ÷ÕQÕ�EH\DQ�HGHUL]��

)LQDQVDO�'HVWHN�
+HUKDQJL�ELU�ILQDQVDO�GHVWHN�ELOGLULOPHPLúWLU�



%LWNL� oD\ODUÕ� JHQHO� RODUDN� VDNLQOHúWLULFL� YH� \DWÕúWÕUÕFÕ�� NDOS�
VD÷OÕ÷ÕQÕ�GHVWHNOH\LFL��PLGH�YH�VLQGLULP�VRUXQODUÕQÕ�JLGHULFL��
HQHUML� YH� ]LQGHOLN� VD÷OD\ÕFÕ�� VLQLU� VLVWHPLQL� GHVWHNOH\LFL��
ED÷ÕúÕNOÕN� VLVWHPLQL� J�oOHQGLULFL�� DQWLRNVLGDQ� HWNL� J|VWHULFL��
Y�FXGX� FDQODQGÕUÕFÕ�� VWUHVL� D]DOWÕFÕ� YH� VR÷XN� DOJÕQOÕ÷ÕQÕ�
|QOH\LFL�HWNLOHULQGHQ�GROD\Õ�W�NHWLOPHNOH�ELUOLNWH�KHU�ELWNLQLQ�
LoHUL÷LQH� YH� LoHUGL÷L�PDGGHQLQ�PLNWDUÕQD� ED÷OÕ� RODUDN� ELWNL�
oD\ÕQÕQ� J|VWHUPLú� ROGX÷X� HWNL� GH� IDUNOÕOÕN� J|VWHUPHNWHGLU���
7DEOR� �¶GH� �ONHPL]GH� W�NHWLPL� \D\JÕQ� RODQ� ED]Õ� ELWNL�
oD\ODUÕQÕQ�VD÷OÕN��]HULQH�HWNLOHULQGHQ�EDKVHGLOPLúWLU�

Tablo 1.�)DUNOÕ�ELWNLOHULQ�HWNHQ�PDGGHOHUL�YH�VD÷OÕN��]HULQH�HWNLOHUL

6IVM�tIaÜ
1DQH��Mentha (M.) longifolia cinsi, Lamiaceae (L)�IDPLO\DVÕ-
QD� DLW�� DQD� YDWDQÕ� DVOHQ�$YUXSD� RODQ� ELU� ELWNLGLU��'DKD� oRN�
QHPOL� YH� VXODN� RUWDPÕ� VHYHQ� YH� NHQGLOL÷LQGHQ� \HWLúHELOHQ�
WÕEEL�YH�HNRQRPLN�GH÷HUH� VDKLS�RODQ�QDQH�ELWNLVLQLQ�ELUoRN�
W�U�� EXOXQPDNWDGÕU��7LFDUL� YH� WÕEEL� NXOODQÕPODUÕ� RODQ� W�UOHU�
DUDVÕQGD�EDúOÕFD�M. spicata Huds, M. arvenis L. veya M. x 
piperita L., M. vulgaris, M. spicata L., M. piperita L., M. 
pulegium L. ve M. crispa L. W�UOHUL�\HU�DOPDNWD�ROXS��ONHP-
L]GH�JHQHOOLNOH M.aquatica, M. Pulegium, M. longifolia, M. 
Arvensis, M. spicata, M. Nigricans, M. rotundifolia� W�UOHUL�
WLFDUL�RODUDN�\HWLúWLULOPHNWHGLU�����
1DQH� oD\Õ� �ONHPL]GH� ROGX÷X� JLEL� W�P� G�Q\DGD� HQ� ID]OD�
ELOLQHQ�ELWNL�oD\ODUÕQGDQ�ELUL�ROXS��WHN�EDúÕQD�\D�GD�OLPRQ�YH�
EHUJDPXW� JLEL� WXUXQoJLO� PH\YHOHUL\OH� NDUÕúWÕUÕODUDN� GD�
W�NHWLOPHNWHGLU��1DQH�\DSUDNODUÕ�ELWNL�oD\Õ�RODUDN�W�NHWLPLQLQ�
\DQÕQGD�HVDQVL\HO�\D÷�EDNÕPÕQGDQ�]HQJLQ�ROPDVÕ�QHGHQL\OH�
HF]DFÕOÕN�YH�NR]PHWLN�DODQÕQ�GD�\D\JÕQ�RODUDN�NXOODQÕOPDN-
WDGÕU��
1DQH�\DSUD÷ÕQÕQ�IHQROLN�LoHUL÷LQL�EDúOÕFD�URVPDULN�DVLW��NORUR-
MHQLN�DVLW��UXWLQ�YH�NDIHLN�DVLW��HULRFLWULQ��OXWHROLQ�YH�KHVSHUL-
GLQ� JLEL� oHúLWOL� IODYRQRLGOHU� ROXúWXUPDNWDGÕU�� 8oXFX� \D÷�
ELOHúLPLQGH�LVH�EDúOÕFD�PHQWRO�YH�PHQWRQ�LOH�PHQWRIXUDQ�YH�
PHQWLO�DVHWDW�EXOXQPDNWDGÕU������=LYNRYLF�YH�DUN�������WDUDIÕQ-
GDQ�����¶GH�\DSÕODQ�ELU� oDOÕúPDGD�QDQH�oD\ÕQGD�D\UÕFD�)H��
0J��0Q��&X��=Q��6H��0R��&R�YH�6H�JLEL�oHúLWOL�HOHPHQWOHULQ�
EXOXQGX÷X� EHOLUWLOPLúWLU�� 'XEDQG� YH� DUN�� ����� ����¶GH�
\DSWÕNODUÕ� ELU� oDOÕúPD� VRQXFXQGD� QDQH� oD\ÕQÕQ� GHPOHQPHVL�
VÕUDVÕQGD�QDQH�ELWNLVLQGH�EXOXQDQ�XoXFX�ELOHúHQOHULQLQ�VDGHFH�
���� RUDQÕQGD� GHPH� JHoWL÷LQL� EXQXQOD� ELUOLNWH� LoHUL÷LQGHNL�
SROLIHQRO� ELOHúHQOHULQLQ� LVH� ���� RUDQÕQGD� GHPH� JHoWL÷LQL�
ELOGLUPLúOHUGLU�
1DQH� oD\ÕQÕQ� VD÷OÕN� �]HULQH� HWNLOHUL� KDNNÕQGD� \DSÕODQ�
oDOÕúPDODU� QDQH� oD\ÕQÕQ� DQWLRNVLGDQ�� DQWLPLNUREL\DO��
DQWLNRQMHVWLI�� DQWLVSD]PRGLN�� DQWLLQIODPDWXYDU�� DQWLPXWDMH-
QLN�� DQWLVHSWLN� YH� DQWLIXQJDO� |]HOOLNOHULQLQ� ROGX÷XQX� J|V��
WHUPHNWHGLU����������.DSS�YH�DUN�������$YUXSD�PDUNHWOHULQGH�
EXOXQDQ�WLFDUL�SDNHW�oD\ODUÕQGD�\DSWÕNODUÕ�DQDOL]OHU�VRQXFXQGD�
QDQH�oD\ODUÕQÕQ�IHQROLN�PDGGH�LoHUL÷LQLQ�YH�XoXFX�\D÷�ELOH��
úLPLQLQ�ROGXNoD�\�NVHN�ROGX÷XQX�YH�D\UÕFD�LoHUGL÷L�OXWHROLQ�
YH�DSLJHQLQ�JLEL�ELOHúHQOHULQ�GH�HWNLVL\OH�DNXW�VROXQXP�\ROX�
HQIHNVL\RQODUÕ��]HULQGH�SRWDQVL\HO�RODUDN�ID\GDOÕ�HWNLOHULQLQ�
ROGX÷XQX�ELOGLUPLúOHUGLU��%HJDV�YH�DUN�������QDQH�oD\Õ�W�NHWL-
PLQLQ�ED÷ÕúÕNOÕN�YH�VLQGLULP�ER]XNOXNODUÕQGD�HWPHQ�HQ]LPOHU�
�]HULQGHNL�HWNLVLQL�DUDúWÕUGÕNODUÕ�ELU�oDOÕúPDGD��QDQH�oD\ÕQÕQ�
G�]HQOL�RODUDN�W�NHWLOPHVL�VRQXFXQGD�NOLQLN�RODUDN�X\JXODQDQ�
LODoODUÕQ� IDUPDNRNLQHWLNOHULQL� GH÷LúWLUHELOGL÷LQL� YH� NDQVHU�
JHOLúLPLQL� |QOHPHN� LoLQ� HWNLOL� HQ]LPOHU� �]HULQGH� ID\GDOÕ�
HWNLOHUL�ROGX÷XQX�ELOGLUPLúOHUGLU��<DSÕODQ�ELU�GL÷HU�oDOÕúPDGD�
����� LVH� QDQH� oD\Õ� W�NHWLPLQLQ� WHVWHVWHURQ�� IROLN�O� X\DUÕFÕ�
KRUPRQ�YH�OXWHLQL]DQ�KRUPRQX��]HULQGHNL�HWNLOHUL�DUDúWÕUÕOPÕú�
ROXS��QDQH�oD\Õ�W�NHWLPLQLQ�EX�KRUPRQODU��]HULQH�HWNL�HGHUHN�
VLQGLULPH�\DUGÕPFÕ� ROGX÷X� DQFDN� \�NVHN� GR]ODUGD� NXOODQÕO-
PDVÕQÕQ� WRNVLN�HWNL�\DSDELOHFH÷LQLQ�XQXWXOPDPDVÕ�JHUHNWL÷L�
YXUJXODQPÕúWÕU��

/ʈ:ʈ̪
%LWNLOHU�� LON�oD÷ODUGDQ�J�Q�P�]H�JHOLQFH\H�NDGDU�LQVDQODUÕQ�
WHPHO�EHVLQ�ND\QDNODUÕ�ROPDODUÕ�\DQÕQGD�LON�LODoODUÕQÕQ�GD�DQD�
ND\QD÷ÕQÕ� ROXúWXUPXúWXU�� %X� ELWNLOHULQ� KDQJLOHULQLQ� ]HKLUOL�
KDQJLOHULQLQ� úLID� YHULFL� �WÕEEL�� ROGX÷XQX� GHQH\HUHN� WHFU�EH�
HGHQ�LQVDQR÷OX��HGLQLOHQ�WHFU�EHOHUL�QHVLOGHQ�QHVLOH�DNWDUDUDN�
J�Q�P�]H�NDGDU�XODúPDVÕQÕ�VD÷ODPÕúWÕU��*�Q�P�]GH�ELWNLVHO�
LODo� NXOODQÕPÕ� ROGXNoD� \D\JÕQODúPÕú� YH� EX� X\JXODPD�
JHOHQHNVHO�WDPDPOD\ÕFÕ� WÕS� DGÕ� DOWÕQGD� ILWRWHUDSL� RODUDN�
DGODQGÕUÕOPDNWDGÕU��<DSÕODQ� DUDúWÕUPDODUD� ���� J|UH� G�Q\DGD�
\DNODúÕN� ������������������ DUDVÕQGD� ELWNL� W�U�� EXOXQPDNWD�
ROXS�� EX� ELWNLOHUGHQ� ������� WDQHVLQLQ� GH� WÕEEL� DPDoOÕ�
NXOODQÕOGÕ÷Õ� ELOGLUPHNWHGLU�� hONHPL]�$YUXSD�6LELU\D��$NGH��
QL]� YH� øUDQ�7XUDQ� E|OJHVL� ROPDN� �]HUH� �� WHPHO� ELWNL�
FR÷UDI\DVÕQÕQ� NHVLúLP� E|OJHVLQGH� \HU� DOPDVÕ� YH� HOYHULúOL�
LNOLP� NRúXOODUÕQGDQ� GROD\Õ� |QHPOL� ELWNL� oHúLWOLOL÷LQH� VDKLS�
ROXS��EX�ELWNLOHULQ�ELUoR÷X�GD�HQGHPLNWLU������7ÕEEL�ELWNLOHULQ�
JÕGD�� LODo�� NR]PHWLN� YH� EDKDUDW� JLEL� ELUoRN� NXOODQÕP� DODQÕ�
LoHULVLQGH�HQ�|QHPOL�NXOODQÕPÕ�³ELWNL�oD\Õ´�úHNOLQGH�ROPDN-
WDGÕU�� (Camellia sinensis)� ELWNLVLQGHQ� HOGH� HGLOHQ� oD\ODU�
�VL\DK��\HúLO��RRORQJ�YH�EH\D]�oD\��G�Q\DGD�HQ�SRS�OHU�YH�HQ�
W�NHWLOHQ� LoHFHN� NRQXPXQGDGÕU� ������� $QFDN�� (Camellia 
sinensis)� ELWNLVL� GÕúÕQGD� GD� G�Q\DGD� YH� �ONHPL]GH� \|UH� YH�
JHOHQHNOHUH�ED÷OÕ�RODUDN�ELUoRN�ELWNLQLQ�IDUNOÕ�NÕVÕPODUÕQGDQ�
ELWNL� oD\Õ� KD]ÕUODQPDNWD� YH� W�NHWLOPHNWHGLU�� %X� ELWNLOHULQ�
ELUoR÷XQXQ�DGÕ�\|UH�KDONÕ� WDUDIÕQGDQ�YHULOPLú�YH�KDWWD�D\QÕ�
W�U�ELWNLOHU� IDUNOÕ�\|UHOHUGH�GH÷LúLN� LVLPOHUOH�DGODQGÕUÕOPDN-
WDGÕU�� hONHPL]GH� DGDoD\Õ�� GD÷� oD\Õ�� ÕKODPXU�� NHNLN�� QDQH��
OLPRQ��SDSDW\D��NXúEXUQX��]HQFHILO��PH\DQ�N|N��YH�GHIQH�JLEL�
VÕN�NXOODQÕODQ�ELWNLOHULQ�GÕúÕQGD��E|÷�UWOHQ��ELEHUL\H��UH]HQH��
PHUVLQ��PHOLVD��NDUDQILO��DW�NX\UX÷X��ÕVÕUJDQ��VLQDPHNL��DOWÕQ�
RWX��oDNúÕU��FLYDQSHUoHPL��J�OKDWPL�YH�IXQGD�JLEL�ELWNLOHU�GH�
oD\� RODUDN� NXOODQÕOPDNWDGÕU�� -DSRQ\D
GD� \D\JÕQ� RODUDN� DUDS�
\DVHPLQL��EDOVDP�DUPXGX��DUSD�RWX��-DSRQ�KXUPDVÕ��J|]\DúÕ�
RWX�YH�JRML�EHUU\��NXUW��]�P���oD\Õ�JLEL�ELU�GL]L�ELWNL�oD\ODUÕ�
W�NHWLOPHNWHGLU��%HQJDO�D\YDVÕ�(Aegle marmelos)�LVH�|]HOOLNOH�
+LQGLVWDQ��6UL�/DQND��3DNLVWDQ��%DQJODGHú��%XUPD��7D\ODQG�
YH�GL÷HU�*�QH\GR÷X�$V\D��ONHOHULQGH�\HWLúWLULOHUHN�W�NHWLOHQ�
ELU�GL÷HU�|QHPOL�ELWNL�oD\ÕGÕU��5RRLEXV�oD\Õ�YH�%RURWXWX�oD\Õ�
LVH�SRS�OHU�*�QH\�$IULND�ELWNL�oD\ODUÕ�ROXS�|]HOOLNOH�*�QH\�
$IULND
GD� JHOHQHNVHO� WÕSWD� \D\JÕQ� RODUDN� NXOODQÕOPDNWDGÕU��
<HúLO� DOWÕQ� RODUDN� DGODQGÕUÕODQ�<HUED� PDWH� oD\Õ� LVH� *�QH\�
$PHULND
GD�\HUOL�KDON�WDUDIÕQGDQ�\D\JÕQ�RODUDN�W�NHWLOPHNWH�
YH�\XNDUÕGD�EHOLUWLOHQ�GL÷HU�ELWNLVHO�oD\ODUGDQ�IDUNOÕ�RODUDN�EX�
oD\�VL\DK�oD\�JLEL�NDIHLQ�GH�LoHUPHNWHGLU������
%LWNLOHULQ�\DSÕVÕQGD�WHPHO�\DSÕ�YH�EHVLQ�GHSR�PDGGHOHUL�RODQ�
SULPHU� PHWDEROLWOHULQ� �NDUERQKLGUDW�� \D÷�� SURWHLQ�� VHO�OR]��
SHNWLQ�YE��JLEL�\�NVHN�PROHN�OO��PDGGHOHU��GÕúÕQGD�PLNWDU-
ODUÕ� ED]HQ� |Oo�OHPH\HFHN� NDGDU� D]� RODQ� DONDORLWOHU�� XoXFX�
\D÷ODU�� JOLNR]LWOHU�� IODYDQRLGOHU�� WDQHQOHU�� IHQROOHU�� UHQN�
PDGGHOHUL�YH�UHoLQHOHU�JLEL�N�o�N�PROHN�OO��VHNRQGHU�PHWD��
EROLWOHU� EXOXQPDNWDGÕU�� 6HNRQGHU� PHWDEROLWOHU� EDNÕPÕQGDQ�
]HQJLQ�RODQ�ELWNLOHU� WÕEEL�YH�DURPDWLN�ELWNLOHU�JUXEXQGD�\HU�
DOPDNWDGÕU��%X�PHWDEROLWOHU�ELWNLOHULQ�WHPHO�HWNHQ�PDGGHOHUL-
QL� ROXúWXUPDNWD� YH� KDVWDOÕNODUÕ� WHGDYL� HGLFL� HWNLOHUL� EX�
PDGGHOHUGHQ� ND\QDNODQPDNWDGÕU�� +HU� ELWNL� oD\ÕQÕQ� VD÷OÕN�
�]HULQH�HWNLVL�LoHUL÷LQGHNL�HWNHQ�PDGGHVLQH�YH�EX�PDGGHQLQ�
PLNWDUÕQD�J|UH�GH÷LúLNOLN�J|VWHUPHNOH�JHQHO�RODUDN�$��%��&��(�

YLWDPLQOHUL��SROLIHQROOHU� �IODYRQRLGOHU�� IODYDQROOHU�� IODYRQRO-
OHU��L]RIODYRQHOOHU��NXHUVHWLQ��NDWHIOLQ��HSLNDWHIOLQ�YE����NRHQ-
]LP�4����oLQNR�� VHOHQ\XP�YH�GL÷HU� ILWRNLP\DVDOODU�JLEL�ELU�
WDNÕP�GR÷DO�DQWLRNVLGDQ�ELOHúLNOHUL�E�Q\HVLQGH�EXOXQGXUPDN-
WDGÕU������$\UÕFD��ELWNL�oD\ODUÕQGD�VD÷OÕN��]HULQH�HWNL�HGHQ�YH�
ED]ÕODUÕQÕQ�DURPDWHUDSDWLN�|]HOOL÷L�GH�RODQ�DURPD�ELOHúHQOHUL�
GH� PHYFXWWXU�� ùHNLO� �¶GH� ELWNL� oD\ODUÕQGD� EXOXQDQ� EDúOÕFD�
HWNHQ�PDGGHOHU���ùHNLO��¶GH�LVH�ELWNL�oD\ODUÕQGD�EXOXQDQ�ED]Õ�
WHPHO�XoXFX�HWNHQ�ELOHúHQOHU�J|VWHULOPLúWLU��

ùHNLO����%LWNL�oD\ODUÕQGD�EXOXQDQ�EDúOÕFD�HWNHQ�PDGGHOHU
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Camellia sinensis�ELWNLVLQLQ�IDUNOÕ�úHNLOOHUGH�LúOHQPHVL\OH��UHWLOHQ�VL\DK�YH�\HúLO�oD\�ROVD�GD�GL÷HU�
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1PTIU]Z�tIaÜ
,KODPXU��Tiliaceae�IDPLO\DVÕQGDQ�\HU�DODQ�Tilia FLQVL�ELU�D÷Do�
W�U�G�U�� %LUoRN� IDUNOÕ� W�U�� ROPDNOD� ELUOLNWH� KHPHQ� KHPHQ�
KHSVLQLQ� WHUDS|WLN� YH� NR]PHWLN� |]HOOLNOHUL� ROXS� |]HOOLNOH�
N�o�N� \DSUDNOÕ� Tilia cordata� W�U�� LOH� E�\�N� \DSUDNOÕ Tilia 
platphyllos� W�U�� WHGDYL� DPDoOÕ� NXOODQÕOÕUNHQ�� Tilia vulgaris 
W�U��LVH�GDKD�oRN�ELWNL�oD\Õ�RODUDN�W�NHWLOPHNWHGLU����������
,KODPXU�oD\Õ�GD�ELWNLQLQ�NXUXWXOPXú�oLoHNOHUL�ROXS�G�Q\DQÕQ�
KHU� \HULQGH� VR÷XN� DOJÕQOÕ÷ÕQGD� YH� JDVWURLQWHVWLQDO� UDKDW��
VÕ]OÕNODUGD� HQ� HWNLOL� GR÷DO� LODoODUGDQ� ELUL� RODUDN� LQVDQR÷OX�
WDUDIÕQGDQ�\�]\ÕOODUGÕU�NXOODQÕOPDNWDGÕU��,KODPXU�oD\Õ�\D\JÕQ�
RODUDN�NXUXWXOPXú�ELWNLQLQ�WDPDPÕQÕQ��oLoHN��VDS�YH�\DSUDN-
ODU�� ND\QDPÕú� VXGD� ���� GN� GHPOHQPHVL� YH� VRQUDVÕQGD�
V�]�OPHVL� úHNOL\OH� W�NHWLOPHNWHGLU� ������ g]HOOLNOH� ELWNLQLQ�
GR÷UXGDQ� GHPOHQPHVL� úHNOL\OH� W�NHWLOHQ� ÕKODPXU� oD\ÕQÕQ�
VD÷OÕN��]HULQH�\DUDUODUÕQÕQ�EHOLUOHQPHVL�LOH�VRQ�\ÕOODUGD�IDUNOÕ�
IRUPODUGD�GD�W�NHWLOGL÷L�J|U�OPHNWHGLU���

,KODPXU� oD\ÕQÕQ� VD÷OÕN� �]HULQH� HWNLOHULQLQ� IODYDQRLGOHULQ� GH�
\HU� DOGÕ÷Õ� SROLIHQROLN� ELOHúLNOHUGHQ� ND\QDNODQGÕ÷Õ� ELOGLULO��
PHNWHGLU�������,KODPXU�oD\Õ��EDúWD�NXHUVHWLQ�JOLNR]LWOHU��UXWLQ��
NXDUVLWULQ� YH� L]RNDUVLWULQ��� NDHPSIHURO� JOLNR]LG� �WLOLURVLG���
SURVL\DQLGLQOHU�YH�IHQROLN�DVLWOHU��NDIHLN�DVLW��S�NXPDULN�DVLW�
YH� NORURMHQLN� DVLW�� ROPDN� �]HUH� oHúLWOL� IHQROLN� ELOHúLN�
VÕQÕIODUÕQÕ�LoHUHQ�NDUPDúÕN�ELU�NLP\DVDO�ELOHúLPH�VDKLSWLU������
����� 7�P� EX� NDUPDúÕN� NLP\DVDO� \DSÕVÕ� �]HULQH� \DSÕODQ�
oDOÕúPDODU� �������� ÕKODPXU� oD\ÕQÕQ� \DWÕúWÕUÕFÕ�� LGUDU�
V|NW�U�F���WHUOHWLFL�HWNLOHULQLQ�\DQÕ�VÕUD�JULS��|NV�U�N��ER÷D]�
WDKULúL�� PLJUHQ�� oDUSÕQWÕ�� NDUDFL÷HU�� PLGH� YH� VDIUD� NHVHVL�
UDKDWVÕ]OÕNODUÕQGD�SR]LWLI�HWNLVLQLQ�ROGX÷XQX�J|VWHUPHNWHGLU��
*�URO�YH�DUN�������WDUDIÕQGDQ�7�UNL\H¶GH�\DúD\DQ�����DQQH�LOH�
\DSÕODQ�ELU�oDOÕúPDGD�oRFXNODUÕQÕQ�VD÷OÕN�VRUXQODUÕ�HVQDVÕQGD�
NXOODQGÕNODUÕ� ELWNLVHO� o|]�POHU� DUDúWÕUÕOPÕúWÕU�� $UDúWÕUPD�
VRQXFXQGD� DQNHWH�NDWÕODQ� DQQHOHULQ� oRFXNODUÕQ��VW� VROXQXP�
\ROX�HQIHNVL\RQX��JDVWURLQWHVWLQDO�VLVWHP�ER]XNOXNODUÕ�VHPS-
WRPODUÕQÕ� WHGDYL� HWPHN� LoLQ� VDGHFH�������¶�Q�Q� HF]DQHGHQ�
LODo�DOGÕ÷ÕQÕ�������
LQLQ�ER÷D]�D÷UÕVÕQGD�������
LQLQ�EXODQWÕ�
YH� NXVPDGD�� �����
VLQLQ� JD]� D÷UÕVÕ� YH� KD]ÕPVÕ]OÕNWD��
�����
VLQLQ�NDEÕ]OÕNWD�������
LQLQ�|NV�U�NWH�YH������
�Q�Q�
X\NX� SUREOHPOHULQGH� ELWNLVHO� GHVWHN� �U�QOHULQL� NXOODQGÕ÷Õ�
EHOLUOHQPLúWLU��$QNHWH�NDWÕODQ�DQQHOHULQ�oRFXNOXN�oD÷Õ�VD÷OÕN�
VRUXQODUÕ� LOH�EDúD�oÕNPDN�LoLQ�EDúWD�QDQH�OLPRQ��ÕKODPXU�YH�
UH]HQH� NXOODQGÕ÷Õ� D\UÕFD� DGDoD\Õ�� SDSDW\D�� ND\ÕVÕ� \DSUD÷Õ��
PHOLVD�� NLP\RQ� VX\X�� ELEHUL\H� YH� NXúEXUQX� oD\ODUÕQÕ� GD�
NXOODQGÕNODUÕ�LIDGH�HGLOPLúWLU�

<DSÕODQ�ELU�GL÷HU�DUDúWÕUPDGD������ÕKODPXU�oD\ÕQD�EDO�LODYHVL-
QLQ� DQWLRNVLGDQ� YH�+LGURNVLPHWLO� )XUIXUDO� �+0)�� ROXúXPX�
�]HULQH� HWNLOHUL� DUDúWÕUÕOPÕúWÕU�� dDOÕúPD� VRQXFXQGD� ÕKODPXU�
oD\ÕQD�EDO�LODYHVLQLQ�����GN�VRQUD�\DSÕOPDVÕ�|QHULOPLú�ROXS�EX�
V�UHGHQ�VRQUD�HNOHQHQ�EDOÕQ�DQWLRNVLGDQ�DNWLYLWH\L�DUWWÕUGÕ÷Õ�
YH�+0)�ROXúXPXQX� D]DOWWÕ÷Õ� EHOLUOHQPLúWLU��$\UÕFD�� \DSÕODQ�
EDúND�ELU�DUDúWÕUPDGD������GHPOHPH�LúOHPLQLQ������&¶GH�HQ�
ID]OD�������GN�V�UH�LOH�JHUoHNOHúWLULOPHVLQL�GDKD�X]XQ�V�UH�YH�
VÕFDNOÕNWD�ER]XOPD�WHSNLOHULQLQ�EDúOD\DFD÷Õ�ELOGLULOPLúWLU��

:MbMVM
Apiaceae YH\D�Umbellifereae� IDPLO\DVÕQGDQ�RODQ� UH]HQHQLQ�
(Foeniculum vulgare Miller)�DFÕ�UH]HQH (Foeniculum vulgare 
varietas vulgare)�YH�WDWOÕ�UH]HQH (Foeniculum vulgare varie-
tas dulce) RODUDN� EDúOÕFD� �� IDUNOÕ� N�OW�U� YDU\HWHVL� YDUGÕU�
���������+DON�DUDVÕQGD�WHGDYL�DPDFÕ\OD�|]HOOLNOH�PLGH�UDKDWVÕ-
]OÕNODUÕQGD�� JD]� V|NW�U�F��� V�W� oR÷DOWÕFÕ� YH� \DWÕúWÕUÕFÕ�
|]HOOLNOHUL� QHGHQL\OH� VÕNOÕNOD� W�NHWLOPHNWHGLU� ������ 5H]HQH��
ELWNLVHO�oD\�DPDFÕ\OD�W�NHWLOGL÷LQGH�|]HOOLNOH�\DSUDNODUÕ������
RUDQÕQGD� VÕFDN� VX� LoHULVLQGH� GHPOHQHUHN� W�NHWLOPHNWH� LNHQ��
D\UÕFD� XoXFX� \D÷Õ� DQWLPLNUREL\DO�� DQWLRNVLGDQ�� EDOJDP�
V|NW�U�F��HWNLVL� VHEHEL�N|NOHUL� LVH�GH� LGUDU�V|NW�U�F��HWNLVL�
VHEHEL� LOH� W�NHWLOPHNWHGLU�� hONHPL]GH� \R÷XQ� RODUDN� WDUÕPÕ�
\DSÕODQ�WÕEEL�YH�DURPDWLN�ELWNLOHU�DUDVÕQGD�\HU�DODQ�UH]HQHQLQ�
�UHWLPL�|]HOOLNOH�%XUGXU�LOL�YH�oHYUHVLQGH�\DSÕOPDNWDGÕU�������
5H]HQH� ELOHúLPLQGH� ������� RUDQÕQGD� VDELW� \D÷�� �������
RUDQÕQGD�SURWHLQ�YH������RUDQÕQGD�XoXFX�\D÷� LoHUPHNWHGLU�
������%X�ELOHúHQOHULQ�GÕúÕQGD�GD�\DSÕVÕQGD�IHQLOSURSDQRLGOHU��
PRQRWHUSHQLGOHU�� VHVNLWHUSHQOHU�� NXPDULQOHU�� WULWHUSHQRLGOHU��
WDQHQOHU��IODYRQRLGOHU��NDUGL\DN�JOLNR]LWOHU��VDSRQLQOHU�EXOXQ-
PDNWDGÕU��<DSÕODQ�DUDúWÕUPDODUGD���������UH]HQHQLQ�XoXFX�\D÷�
ELOHúLPL� LQFHOHQGL÷LQGH� LVH� JHQHO� RODUDN� HQ� \�NVHN� RUDQGD�
DQHWRO�� OLPRQHQ� YH� IHQNRQ� EXOXQGX÷X�� EXQODUÕQ� GÕúÕQGD� LVH�
HVWUDJRO�� VDIURO�� DOID�SLQHQ�� DOID�SKHOODQGULQH�� NDPIHQ��
EHWD�SLQHQ��EHWD�PLUVHQ�YH�S�VLPHQ�JLEL�ELOHúLNOHU�LoHUGL÷L�GH�
EHOLUOHQPLúWLU��$URPDWLN�ELU�\DSÕ\D�VDKLS�RODQ�UH]HQLQ�XoXFX�
\D÷Õ�JHQHO�RODUDN�NR]PHWLN�YH�IDUPDV|WLN��U�QOHUGH�NXOODQÕO-
PDNWDGÕU��
5H]HQH� oD\Õ� IHQROLN� ELOHúHQOHU� EDNÕPÕQGDQ� ROGXNoD�
]HQJLQGLU��5H]HQH�oD\ÕQGD���NDIHRLONLQLN�DVLW����NDIHRLONLQLN�
DVLW�� URVPDULQLN� DVLW�� HULRGLNWLRO���� RUXWLQRVLG�� NXHUVH-
WLQ���R�JDODNWRVLG�� NDHPSIHURO���RUXWLQRVLG� YH� NDHPS-
IHURO���R�JOXNR]LW�JLEL�\�NVHN�DQWLRNVLGDQ�DNWLYLWHOHUH�VDKLS�
ELOHúHQOHU� LOH� KLGURNVLOVLQQDPLN� DVLW� W�UHYOHUL�� IODYRQRLG�
JOLNR]LWOHU�YH�IODYRQRLG�DJOLNRQODUÕQ�EXOXQGX÷X�ELOGLULOPLúWLU�
���������'L÷HU�WDUDIWDQ�UH]HQHQLQ�L\L�ELU�SRWDV\XP��NDOVL\XP��
PDJQH]\XP��GHPLU��IRVIRU�YH�oLQNR�ND\QD÷Õ�ROGX÷X�EHOLUWLOP-
LúWLU���������
<DSÕODQ�DUDúWÕUPDODUGD�UH]HQHQLQ�SL\DVD\D�VXQXOPXú�ELWNLVHO�
LODo� úHNLOOHUL� LQFHOHQGL÷LQGH�� EX� LODoODUÕQ� |]HOOLNOH� JDVWURLQ-
WHVWLQDO� VLVWHPGHNL� GLVSHSVL�� úLúNLQOLN�� JD]� YH� VSD]P� JLEL�
\DNÕQPDODU� LOH� �VW� VROXQXP� \ROODUÕQÕQ� DNÕQWÕODUÕQGD� �QH]OH�
JLEL�� NXOODQÕOGÕ÷Õ� LIDGH� HGLOPLúWLU�� $\UÕFD�� UH]HQH� XoXFX�
\D÷ÕQÕQ�VSD]PROLWLN�HWNLVL�QHGHQL\OH�SHGLDWULN�NROLNOHUGH�YH�
ED]Õ� VROXQXP� VLVWHPL� KDVWDOÕNODUÕQGD� NXOODQÕOGÕ÷Õ�� UH]HQH�
WRKXPXQXQ�LVH�NDGÕQODUGD�PHQVWUXDV\RQX�GHVWHNOH\LFL��NDGÕQ�
NOLPDNWHU\XPXQGD� VHPSWRPODUÕ� JLGHULFL� HWNLOHUL� LOH�
NXOODQÕOGÕ÷Õ�GD�LIDGH�HGLOPHNWHGLU������

Papatya
3DSDW\D��\RO�YH�WDUOD�NHQDUODUÕQÕQ��ERú�\HUOHúLP�E|OJHOHULQLQ��
LúOHQPHPLú� EDKoHOHULQ� ERú� NDODQ� DODQODUÕQGD� GR÷DO� RODUDN�
\D\ÕOÕú� J|VWHUHQ� WHN� \ÕOOÕN�� QDULQ� J|YGHOL�� RWVX� ELU� ELWNLGLU��
3DSDW\D�oD\Õ�Asteraceae IDPLO\DVÕQD�DLW�RODQ�|]HOOLNOH Matri-
caria chomomilla (Compositae)�W�U�Q�Q�NXUXWXOPXú�oLoHNOH��
ULQLQ�VX�LoHULVLQGH�GHPOHQPHVL\OH�HOGH�HGLOPHNWHGLU��3DSDW\D�
oD\Õ�EDúWD�\DWÕúWÕUÕFÕ��VDNLQOHúWLULFL�|]HOOL÷LQLQ�\DQÕ�VÕUD�LúWDK�
DoÕFÕ� YH� JD]� JLGHULFL� HWNLOHUL\OH� X\NXVX]OXN� VRUXQODUÕQGD��

URPDWL]PDO�D÷UÕ��JD]�JLGHULFL��D÷Õ]��\XWDN�YH�ER÷D]�LOWLKDSODQ-
PDODUÕQGD��PLGH�\DQPDODUÕQGD���VW�VROXQXP�\ROX�HQIHNVL\RQ-
ODUÕQGD�VÕNOÕNOD� W�NHWLOPHNWHGLU��3DSDW\D�XoXFX�\D÷Õ�GD�\LQH�
KHP� \DWÕúWÕUÕFÕ� |]HOOL÷L� KHP� GH� VLQGLULP� VLVWHPL� �]HULQGHNL�
HWNLVL\OH�GR÷UXGDQ�NXOODQÕOPDNOD�ELUOLNWH�SDUI�PHUL��NR]PH-
WLN� NUHPOHU�� VDo� YH� FLOW� SUHSDUDWODUÕQGD� YH� DURPDWHUDSLGH�
\R÷XQ�RODUDN�NXOODQÕOPDNWDGÕU�
3DSDW\D�oLoH÷LQGH��VHNRQGHU�PHWDEROLW�RODUDN����WHUSHQRLG�YH�
���IODYRQRLG�GDKLO�ROPDN��]HUH�SHNoRN�oHúLW�NLP\DVDO�ELOHúHQ�
WDQÕPODQPÕúWÕU� ������ 3DSDW\D� ELWNLVLQLQ� \DSÕVÕQGD� DSLJHQLQ��
NXHUVHWLQ�� SDWXOHWLQ�� OXWHROLQ� JLEL� IODYDQRLGOHU� YH� ELVDERORO��
D]XOHQ��úDPD]XOHQ�JLEL�WHUSHQRLGOHUGHQ�ROXúDQ�HVDQVL\HO�\D÷�
LoHUL÷L� QHGHQL\OH� NXYYHWOL� DQWLPLNUREL\DO� HWNLQOL÷H� VDKLSWLU�
������<LQH�SDSDW\D�oD\ÕQÕQ�ELUoRN�N�OW�UGH�J|]�NDSDNODUÕQÕQ�
LOWLKDEÕQGD� YH� NROLN� EHEHNOHUGH� JD]� JLGHULFL� RODUDN�
NXOODQÕOGÕ÷Õ� ELOLQPHNWHGLU�� 3DSDW\D� oD\ÕQÕQ� NDQ� úHNHULQL� YH�
DPLOD]� DNWLYLWHVLQL� |QHPOL� |Oo�GH� G�ú�UG�÷�� YH� GL\DEHWLN�
VÕoDQODUGD� VHUXP� LQV�OLQ� GLUHQFLQL� DUWWÕUGÕ÷Õ� EHOLUOHQPLúWLU�
������*HQHO�DQNVL\HWH�ER]XNOX÷X�RODQ�������\Dú�JUXEXQGDNL�
HUNHNOHUGH� \DSÕODQ� oDOÕúPDODUGD� SDSDW\D� oD\Õ� NXOODQÕPÕQ�
KLSHUDNWLYLWH�� GLNNDWVL]OLN� YH� ROJXQODúPDPD� IDNW|UOHULQL�
L\LOHúWLUGL÷L� EHOLUWLOPLúWLU� ������<DSÕODQ� oDOÕúPDODUGD� ��������
|]HOOLNOH� DVWÕP� YH\D� DOHUMLN� UHDNVL\RQ� J|VWHUHQ� ELUH\OHULQ�
SDSDW\D� oD\� W�NHWLPLQGH� GLNNDWOL� ROPDVÕ� JHUHNWL÷L� GH� ELOGL��
ULOPLúWLU�

)LI�tIaÜ
$GDoD\Õ� (Salvia species)� |]HOOLNOH� $NGHQL]� �ONHOHUL� EDúWD�
ROPDN��]HUH�ELUoRN��ONHGH�\HWLúHQ��G�Q\D�oDSÕQGD�\DNODúÕN�
����W�U�LOH Lamiaceae IDPLO\DVÕQÕQ�HQ�JHQLú�FLQVLGLU��7�UNL-
\H¶GH� ��� W�U� EXOXQPDNWD� YH� EXQODUÕQ� ��¶L� HQGHPLN� |]HOOLN�
WDúÕPDNWDGÕU� ������hONHPL]GH�ELWNLVHO� oD\�RODUDN� HQ�\D\JÕQ�
NXOODQÕODQ�YH�(JH�DGDoD\Õ��<XQDQ�DGDoD\Õ��$QDGROX�DGDoD\Õ�
YH�GD÷�HOPDVÕ�JLEL�LVLPOHUOH�GH�DQÕODQ�DGDoD\Õ�(Salvia frutico-
sa) �P¶\H�NDGDU�ER\ODQDELOHQ��oDOÕ� IRUPXQGD��oRN�\ÕOOÕN�YH�
oRN� GDOODQDQ� ELU� ELWNLGLU�� *HOHQHNVHO� RODUDN� EX� ELWNLQLQ�
\DSUDNODUÕ�oD\�RODUDN�NXOODQÕOÕU�YH�ND\QDPÕú�VX�LoLQGH�����GN�
EHNOHWLOGLNWHQ� VRQUD� W�NHWLOLU� ������ $NGHQL]� �ONHOHULQGH�
EDKDUDW� RODUDN� JÕGD� HQG�VWULVLQGH� NXOODQÕODQ� DGDoD\Õ� D\UÕFD�
oHúLWOL�KDVWDOÕNODUGD�WHGDYL\H�GHVWHN�DPDFÕ\OD�JHOHQHNVHO�WÕSWD�
NXOODQÕOPDNWDGÕU�� *�QH\� %UH]LO\D¶GD� oD\� LoHFH÷L� RODUDN�
PDUNHWOHUGH� VDWÕOPDNWD� RODQ� DGDoD\Õ�� hUG�Q¶GH� LVH� GL\DEHW�
KDVWDODUÕQGD� VÕNOÕNOD� NXOODQÕODQ� ELU� ELWNL� oD\ÕGÕU�� dHúLWOL�
$YUXSD� �ONHOHULQGH� KDIÕ]D\D� RODQ� HWNLOHUL� VHEHEL� LOH��
øVYLoUH¶GH�PHQRSR]�G|QHPLQGHNL�NDGÕQODUÕQ�VHPSWRPODUÕQÕQ�
D]DOWÕOPDVÕ�DPDFÕ\OD��$YXVWXU\D¶GD�LVH�D÷Õ]�YH�ER÷D]�LOWLKDS-
ODUÕQGD� NXOODQÕOPDN� �]HUH� ELWNL� NDUÕúÕPODUÕQGDQ� ROXúDQ�
oD\ODUÕQ� LoHULVLQH� NDWÕOGÕ÷Õ� ELOGLULOPHNWHGLU� ������ <DSÕODQ�
ELOLPVHO� DUDúWÕUPDODU� LQFHOHQGL÷LQGH� DGDoD\ÕQÕQ� |]HOOLNOH�
QH]OH�YH�JULSWHQ�LOHUL�JHOHQ�ER÷D]�UDKDWVÕ]OÕNODUÕQGD��E|EUHN�
KDVWDOÕNODUÕQGD�oD\�RODUDN�LoLOGL÷LQL��\D÷ÕQÕQ�GÕúWDQ�DQWLVHSWLN��
IXQJXVLW�� DQWLLQIODPDWXYDU� HWNL\H� VDKLS� ROGX÷XQX�� ER÷D]� YH�
VROXQXP� \ROX� LOWLKDSODUÕQGD� JDUJDUD� RODUDN� NXOODQÕOGÕ÷ÕQÕ��
GDKLOHQ� WHU� NHVLFL� YH� W�NU�N� VDOJÕVÕQÕ� D]DOWÕFÕ� HWNL\H� VDKLS�
ROGX÷X�ELOGLULOPHNWHGLU�������
2OGXNoD� ID]OD� PLNWDUGD� oHúLGL� EXOXQDQ� DGD� oD\Õ�� \HWLúWL÷L�
E|OJH�� LNOLP� úDUWODUÕ� YH� W�U�QH� ED÷OÕ� RODUDN� \DSUDNODUÕQGD�
\DNODúÕN� ����� RUDQÕQGD� XoXFX� \D÷Õ� EDUÕQGÕUPDNWDGÕU��

$GDoD\Õ� \D÷Õ� LoHULVLQGH� Į�� ȕ�W�\HQ�� NDIXU�� ERUQHRO�� ERULO�
DVHWDW�EXOXQPDNWDGÕU��%D]Õ�XoXFX�\D÷ODUÕQ�LoHULVLQGH�WK\PRO�
YH� FDUYDFURO� GD� WDúÕGÕ÷Õ� ELOGLULOPHNWHGLU�� 8oXFX� \D÷ÕQGD�
WKXMDQ�RUDQÕ���������FLQHRO�RUDQÕ������ERUQHRO�RUDQÕ�����
RODUDN�EHOLUWLOPHNWHGLU������

,Iɦ�tIaÜ
Lamiacea IDPLO\DVÕQÕQ Sideritis� W�UOHULQH� DLW� ELWNLOHU� �ONH��
PL]GH�GD÷�oD\Õ�(Sideritis stricta) RODUDN�ELOLQPHNWH�ROXS��EX�
W�UH�DLW����¶GHQ�ID]OD�FLQVLQ�ROGX÷X�ELOLQPHNWHGLU��%X�W�UOHU��
WHUSHQOHU��VWHUROOHU��NXPDULQOHU��IODYRQRLGOHU�YH�OLJQDQODU�JLEL�
EL\RDNWLI� |]HOOLNOHUH� VDKLS� LNLQFLO� PHWDEROLWOHU� DoÕVÕQGDQ�
]HQJLQGLU�������
'D÷�oD\ÕQGD�EXOXQDQ�IHQROLN�PDGGHOHULQ�VD÷OÕN��]HULQH�RODQ�
HWNLOHUL� LQFHOHQGL÷LQGH�� ODYDQGXOLIROLRVLGH¶LQ� LOWLKDSODQPD\Õ�
|QOH\LFL�� SHURNVLOLSLW� ROXúXPXQX� |QOH\LFL� YH� DQWLRNVLGDQ�
HWNLVLQLQ� ROGX÷X�� YHUEDVFRVLGH¶LQ� NÕUPÕ]Õ� NDQ� K�FUHOHULQL�
VHUEHVW�UDGLNDO�KDVDUÕQGDQ�NRUXPD��WLUR]LQD]�YH�YH\D�PHODQLQ�
�UHWLPLQL� LQKLEH� HWWL÷L�� � DSLJHQLQ� YH� OXWHROLQ¶LQ� DQNVL\HWH\L�
|QOH\LFL�� VLQLU� VLVWHPLQL� UDKDWODWÕFÕ� YH� XQXWNDQOÕ÷Õ� |QOH\LFL�
HWNLVLQLQ� ROGX÷X�� K\SRODHWLQ¶LQ� JDVWULW� ROXúXPXQX� YH� �OVHUL�
HQJHOOHGL÷L�� FDIIHR\OTXLQLF� DVLGLQ� NDQ� EDVÕQFÕQÕ� D]DOWÕFÕ�
|]HOOL÷H�VDKLS�ROGX÷X�YH�IHUXOR\OTXLQLF�DVLWLQ�LVH�KLSHUWDQVL��
\RQX�|QOH\LFL�HWNLVLQLQ�ROGX÷X�ELOGLULOPLúWLU�������
%�W�Q�EX�QHGHQOHUOH�\�]\ÕOODUGDQ�EHUL�JHOHQ�N�OW�U�DNWDUÕPÕ�
LOH� �ONHPL]� LQVDQÕ� WDUDIÕQGDQ� |]HOOLNOH� NÕú� D\ODUÕQGD� oRNoD�
W�NHWLOHQ�GD÷�oD\Õ��]HULQGH�DUDúWÕUPDODU�GD�DUWPDNWDGÕU������
<XNDUÕGD� EDKVHGLOHQ� ELWNL� oD\ODUÕQGDQ� QDQH� YH� DGDoD\ÕQÕQ�
\DSUDNODUÕ�� GD÷� oD\ÕQÕQ� VDS� YH� \DSUDNODUÕ�� ÕKODPXU� YH�
SDSDW\DQÕQ�oLoHNOHUL��UH]HQHQLQ�WRKXP�YH�oLoHNOHUL�ELWNL�oD\Õ�
KD]ÕUODPDGD� NXOODQÕOPDNWDGÕU�� �<LQH� GL÷HU� SHN� oRN� ELWNLQLQ�
oD\� DPDoOÕ� N|NOHUL� �PH\DQ� ELWNLVL��� PH\YHVL� �HOPD�� D\YD���
VDSODUÕ��NLUD]���NDEXNODUÕ��SRUWDNDO��OLPRQ��JLEL�IDUNOÕ�NÕVÕP-
ODUÕ�NXOODQÕOPDNWDGÕU���

$\UÕFD��QDQH�OLPRQ�oD\ÕQGD�ROGX÷X�JLEL���\D�GD�GDKD� ID]OD�
ELWNL� NDUÕúÕPÕ� GD� ELWNL� oD\Õ� RODUDN� KD]ÕUODQDELOPHNWHGLU��%X�
DúDPDGD�XQXWXOPDPDVÕ�JHUHNHQ�KXVXV�ELWNLOHULQ�IDUNOÕ�NÕVÕP-
ODUÕQGD� HWNHQ�PDGGHOHULQL� IDUNOÕ� RUDQODUGD� EXOXQGXUPDVÕ� YH�
EXQD�ED÷OÕ�RODUDN�GD�ELWNLQLQ�LVWHQHQ�HWNL\L�J|VWHUPHVL�GR÷UX�
NÕVÕPODUÕQÕQ�NXOODQÕOPDVÕ�YH�X\JXQ�úDUWODUGD�HNVWUDNWH��GHP-
OHQPHVL�� HGLOPHVL\OH� LOJLOLGLU�� 6RQ� \ÕOODUGD� WHNQRORMLQLQ�
JHOLúPHVLQH�ED÷OÕ�RODUDN�o|]�Q�U�IRUPGD��UHWLOPH\H�EDúODQVD�
GD�ELWNL�oD\ODUÕQÕQ�W�NHWLPL�JHQHOOLNOH�ELWNLQLQ�\D�NHQGLVLQLQ�
\D�GD�V�]HQ�SRúHW�oD\�IRUPXQXQ��������&¶GHNL�VXGD�����GN�
V�UH\OH� HNVWUDNWH� HGLOLS�� HOGH� HGLOHQ� HNVWUDNWÕQ� LoLOPHVL�
úHNOLQGH�ROPDNWDGÕU�������%XUDGD�VX\XQ�VÕFDNOÕ÷Õ�YH�EHNOHPH�
V�UHVL�ROGXNoD�|QHPOL�SDUDPHWUHOHUGLU��d�QN��G�ú�N�VÕFDNOÕN�
\D�GD�GDKD�D]�V�UHOHUGH�\DSÕODQ�HNVWUDNVL\RQ�VÕUDVÕQGD�HWNHQ�
PDGGHOHULQ� VX\D� JHoLúL� \HWHUOL� PLNWDUGD� ROPDPDNWDGÕU��
%XQXQOD�ELUOLNWH�JHUH÷LQGHQ�ID]OD�VÕFDN�VXGD�EHNOHWLOHQ�ELWNL�
oD\ODUÕQGD�GD�LVWHQPH\HQ�ED]Õ�DFÕ�WDW�YHUHQ�PDGGHOHULQ�VX\D�
JHoLúL\OH�EHUDEHU�OH]]HW�ROXPVX]�HWNLOHQPHNWH��D\UÕFD�VD÷OÕN�
�]HULQH� HWNLOL� ELOHúHQOHULQ� ÕVÕ\D� KDVVDV� ROPDODUÕQGDQ� GROD\Õ�
X]XQ� V�UH� \�NVHN� VÕFDNOÕNWD� EHNOHWLOPHOHUL� GXUXPXQGD� EX�
ELOHúHQOHULQ�GHJUDGDV\RQX�\D�GD�G|Q�ú�POHUL�EDúODPDNWD�YH�
HNVWUDNWÕQ�VD÷OÕN��]HULQH�ROXPOX�HWNLOHUL�D]DOPDNWDGÕU��$\UÕFD��
J�QO�N� GL\HW� LoHULVLQGH� ELWNL� oD\ODUÕQÕQ� JHUH÷LQGHQ� ID]OD�

%DOFÕ�7RUXQ�)��YH�DUN� $NG�'Lú�+HN�'�����������
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W�NHWLOPHVL�GXUXPXQGD�VD÷OÕN�DoÕVÕQGDQ�ED]Õ�SUREOHPOHUH�\RO�
DoDELOHFH÷L�LOH�LOJLOL�GH�ED]Õ�ELOLPVHO�oDOÕúPDODU�PHYFXWWXU��%X�
ROXPVX]� HWNLOHU� DUDVÕQGD� DQQH� V�W�Q�Q� D]DOPDVÕ�� NÕVÕUOÕN��
X\NXVX]OXN�� NDQ� EDVÕQFÕQÕQ� \�NVHOPHVL� YH� NDOS� oDUSÕQWÕODUÕ�
JHOPHNWHGLU�������

*Q\SQTMZQV�,Q̫�0MSQUTQɦQ�=aO]TIUI�)TIVTIZÜ
(VNL�oD÷ODUGDQ�EHUL�D÷Õ]�YH�GLú�VD÷OÕ÷ÕQÕQ�NRUXQPDVÕ�DPDFÕ�LOH�
ELUoRN� ELWNLVHO� �U�Q� NXOODQÕOPÕúWÕU�� *�Q�P�]GH� ELWNL� |]OHUL�
GLú�PDFXQODUÕQGDQ��D÷Õ]�oDONDODPD�VRO�V\RQODUÕQD��VLPDQODU-
GDQ�NDYLWH�GH]HQIHNWDQODUÕQD�NDGDU�ELUoRN��U�Q�Q�LoHUL÷LQGH�
\HU�DOPDNWDGÕU�
$÷Õ]�YH�GLú�VD÷OÕ÷Õ�LoLQ�NULWLN�|QHPH�VDKLS�RODQ�GLú�IÕUoDODPD�
DOÕúNDQOÕ÷ÕQÕQ� V�UG�U�OPHVLQGH� ELWNLVHO� LoHULNOHU� LOH�
WDWODQGÕUÕOPÕú� GLú� PDFXQODUÕ� VÕNoD� NXOODQÕOPDNWDGÕU�� 7DWOÕ�
QDQH�� DFÕ� QDQH�� WDUoÕQ� YH� oHúLWOL� ELWNLVHO� DURPDODU� GLú�
PDFXQXQD� KRú� YH� IHUDKODWÕFÕ� ELU� WDW� NDWPDNWDGÕU�� 7LPRO��
PHQWRO� YE� \D÷ODU� LVH� D÷Õ]� KLM\HQ� �U�QOHULQH� LODYH� HGLOHUHN�
DQWLEDNWHUL\HO� HWNLOHULQ� HOGH� HGLOPHVL� KHGHIOHQPHNWHGLU�
��������
M. piperita L.� HOGH� HGLOHQ� QDQH� \D÷ÕQÕQ�� DQWLRNVLGDQ��
DQWLW�P|U�� DQWLDOHUMLN�� DQWLYLUDO� YH� DQWLEDNWHUL\HO� |]HOOLNOHUL�
EXOXQPDNWDGÕU��%X�QHGHQOH�oHúLWOL�IDUPDV|WLN�YH�HQG�VWUL\HO�
�U�QOHUGH�\D\JÕQ�RODUDN�NXOODQÕOPDNWDGÕU��'RV�6DQWRV�YH�DUN��
�����M. piperita� YH� Tagetes minuta
GDQ� HOGH� HGLOHQ� XoXFX�
\D÷ODUÕQ� YH Bixa orellana
QÕQ� WHQW�U�Q�Q� Streptococcus 
mutans (S. Mutans)� Enterococcus faecalis� YH� Candida 
albicans
D�NDUúÕ�DQWLPLNUREL\DO�DNWLYLWHVLQL�GH÷HUOHQGLUGLNOHUL�
oDOÕúPDODUÕQGD�� EX� ELOHúHQOHUL� GHQH\VHO� N|N� NDQDO� SDWODUÕQD�
LODYH� HWPLúOHU� YH� W�P� PDWHU\DOOHULQ� DQWLEDNWHUL\HO� DNWLYLWH�
VHUJLOHGL÷LQL�EXOPXúODUGÕU��'Lú�o�U�÷�QGH�HWNLOL�WHPHO�NDU\R-
MHQLN� PLNURRUJDQL]PDODU� S. mutans YH� ODNWREDVLOOHUGLU�� %X�
EDNÕPGDQ�GLú�o�U�NOHULQLQ�|QOHQPHVLQH�\|QHOLN�WHGDYLOHU�EX�
PLNUREL\DWDQÕQ�SODQNWRQLN�YH\D�EL\RILOP�úHNOLQGH�ELULNLPLQL�
D]DOWDPD\D�RGDNODQPDNWDGÕU��)HVOH÷HQ�(Ocimum basilicum)��
WDUoÕQ� NDEX÷X (Cinnamomum zeylanicum),� WDWOÕ� UH]HQH�
(Foeniculum vulgare)�� NDUDELEHU (Piper nigrum),� QDQH¶GHQ�
(M. piperita)�HOGH�HGLOHQ�XoXFX�\D÷ODUÕQ�NDU\RMHQLN�EDNWHUL��
OHUH� NDUúÕ� DQWLPLNUREL\DO� YH� SODN� |QOH\LFL� HWNLOHULQLQ�
LQFHOHQGL÷L�ELU�oDOÕúPDGD��WHVW�HGLOHQ�W�P�XoXFX�\D÷ODUÕQ��KHU�
�� NDU\RMHQLN� EDNWHULQLQ� SODQNWRQLN� IRUPXQD� NDUúÕ� IDUNOÕ�
GHUHFHOHUGH� DQWLPLNUREL\DO� DNWLYLWH� J|VWHUGL÷L� WHVSLW� HGLO��
PLúWLU�������Fusobacterium nucleatum�WDUDIÕQGDQ��UHWLOHQ�YH�
KDOLWRVLVH�QHGHQ�RODQ�XoXFX�V�OI�U�ELOHúHQOHUL��]HULQH�/DEUD-
GRU�dD\Õ�(Rhododendron groenlandicum)��QDQH�(M. x piperita 
L.)�YH�JH\LN�RWXQGDQ (Satureja montana L.)�HOGH�HGLOHQ�XoXFX�
\D÷ODUÕQ�HWNLVLQLQ�GH÷HUOHQGLULOGL÷L�ELU�oDOÕúPDGD�EX�\D÷ODUÕQ�
D÷Õ]� NRNXVXQX� �KDOLWR]LV�� NRQWURO� HWPHN� YH� D÷Õ]� VD÷OÕ÷ÕQÕ�
L\LOHúWLUPHGH�XPXW�YHULFL�DMDQODU�ROGX÷X�RUWD\D�NRQXOPXúWXU�
������$UDS�NDKYHVL�YH�VL\DK�oD\��������NORUKHNVLGLQ��������
VHWLOSLULGLQ\XP�NORU�U�YH�������oLQNR�ODNWDW��&+;�&3&�=Q��
LoHUHQ�JDUJDUD�YH�LoPH�VX\XQXQ�KDOLWR]LV��]HULQH�NÕVD�V�UHOL�
HWNLVLQLQ�GH÷HUOHQGLULOGL÷L�EDúND�ELU�oDOÕúPDGD�LVH�WHVW�HGLOHQ�
VRO�V\RQODU�LOH�D÷]ÕQ�oDONDODQPDVÕQGDQ����YH�����GN�VRQUDNL�
QHIHV�|UQHNOHUL�ND\GHGLOPLúWLU��6L\DK�oD\�YH�$UDS�NDKYHVLQLQ�
KDOLWR]LV��]HULQGH�LQKLELW|U�HWNL\H�VDKLS�ROGX÷X�J|U�OP�úW�U��
øQKLELV\RQ� LON� VDDWWH� GDKD� EHOLUJLQGLU� YH� X]XQ� V�UH� GHYDP�
HWPHPHNWHGLU��%X�HWNLQLQ�$UDS�NDKYHVLQGH�VL\DK�oD\D�NÕ\DVOD�

GDKD�ID]OD�ROGX÷X�RUWD\D�oÕNDUÕOPÕúWÕU������
$VLGLN� \DSÕGDNL� ELWNLVHO� �U�QOHULQ� GHQWDO� LúOHPOHUGHQ� |QFH�
VÕNoD� W�NHWLOPHVL� GLú� GRNXODUÕQD� ED÷ODQPD\Õ� ]RUODúWÕUDELOLU�
������ 2UWRGRQWLN� EUDNHWOHULQ� PLQH� \�]H\LQGHNL� PDNDVODPD�
ED÷ODQWÕ�GLUHQoOHULQLQ�GH÷HUOHQGLULOGL÷L�ELU�oDOÕúPDGD��EUDNHW�
\DSÕúWÕUÕODQ�GLúOHU�VL\DK�oD\��QDQH�OLPRQ�YH�NXúEXUQX�LoHUHQ�
PH\YH�oD\Õ�oHúLWOHUL�LOH�&RFD�&ROD�YH�GLVWLOH�VXGD�J�Q�ER\XQ-
FD�HúLW�DUDOÕNODUOD���GN¶OÕN���VHDQV�úHNOLQGH�EHNOHWLOPLú�YH�KHU�
VHDQVWDQ�VRQUD�NXOODQÕODQ�VRO�V\RQ�\HQLOHQPLú�YH�JHUL�NDODQ�
V�UH�ER\XQFD�GLúOHU�GLVWLOH�VXGD�EHNOHWLOPLúWLU��øúOHP����J�Q�
ER\XQFD� GHYDP� HWWLULOPLúWLU�� (OGH� HGLOHQ� YHULOHU� ÕúÕ÷ÕQGD�
&RFD�&ROD� YH� NXúEXUQX� LoHUHQ� PH\YH� oD\ÕQÕQ� EUDNHW�PLQH�
ED÷ODQWÕVÕQGD�EDúDUÕVÕ]OÕ÷ÕQD�QHGHQ�RODQ�ELU�IDNW|U�RODELOHFH÷L�
VRQXFXQD� XODúÕOPÕúWÕU� ������ <D]DUODU� ED÷ODQPDGDNL� EX�
EDúDUÕVÕ]OÕ÷ÕQ� QHGHQLQLQ� LoHFHNOHULQ� G�ú�N� S+¶WD� ROPDODUÕQ-
GDQ�ND\QDNODQGÕ÷ÕQÕ�EHOLUWPLúOHUGLU�
3DSDW\D� ELWNLVLQLQ� oLoH÷L� LoHUL÷LQGHNL� oHúLWOL� DNWLI� NLP\DVDO�
ELOHúHQOHU� QHGHQL\OH� WÕEEÕ� X\JXODPDODUGD� VÕNOÕNOD� NXOODQÕO-
PDNWDGÕU��3DSDW\D�HNVWUDWÕQÕQ��0DWULFDULD�UHFXWLWD��DQWLPLNUR-
EL\DO�� DQWL�LQIODPDWXDU�DQWL�RNVLGDQ�HWNLOHUL�YH�EL\RX\XPOX-
OXNODUÕ��]HULQH�oHúLWOL�oDOÕúPDODU�\DSÕOPÕúWÕU����������
$\UÕFD��SDSDW\DQÕQ�DIW|]�OH]\RQODU��JLQJLYLWLV�YH�PLQRU�HQIHN-
VL\RQODUÕ�WHGDYL�HWPHN�LoLQ�JDUJDUD�RODUDN�NXOODQÕOGÕ÷ÕQGD�GD�
HWNLOL� ROGX÷XQX� RUWD\D� NR\DQ� oDOÕúPDODU� GD� PHYFXWWXU�
��������
.|N� NDQDO� SUHSDUDV\RQX� VÕUDVÕQGD� ROXúDQ� VPHDU� WDEDNDVÕ�
�]HULQH�SDSDW\D� HNVWUDWÕ�� WHWUDVLNOLQ� L]RPHU�� DVLW� YH�GHWHUMDQ�
NDUÕúÕPÕ��07$'��YH�VRG\XP�KLSRNORULWLQ��1D2&O��HWNLQOL÷L-
QLQ� GH÷HUOHQGLULOGL÷L� ELU� oDOÕúPDGD� LVH�� SDSDW\D� HNVWUDWÕQÕQ�
HWNLQOL÷L��WHN�EDúÕQD������1D2&O¶GHQ�GDKD�ID]OD�EXOXQXUNHQ��
07$'�NDUÕúÕPÕQGDQ�GDKD�D]�HWNLOL�EXOXQPXúWXU������
(WNLQ�PDGGH�RODUDN�HWDQROLN�HNVWUDNW�LoHUHQ�YH�SDSDW\D� (Mat-
ricaria recutita L.)�� PHúH� NDEX÷X� (Quercus spp.)�� DGDoD\Õ�
\DSUD÷Õ�(Salvia officinalis L.)��DUQLND�RWX�(Arnica spp.)��+LQW�
NDPÕúÕ�(Acorus calamus L)��QDQH�RWX�(M. piperita L. )��NHNLN�
RWXQGDQ� (Thymus spp.)� HOGH� HGLOHQ� WÕEEL� �U�QOHU� �]HULQGH�
\DSÕODQ� ELU� GHUOHPHGH�� DQDOL]� HGLOHQ� |]�� LoHUHQ� LODoODUÕQ�
JLQJLYLWLV� YH� SHULRGRQWLWLVLQ� |QOHQPHVLQGH� YH� NDUPDúÕN�
WHGDYLVLQGH� WHGDYL� V�UHVLQL� NÕVDOWWÕ÷Õ� YH� KDVWDODUÕQ� \DúDP�
NDOLWHVLQL� DUWWÕUGÕ÷Õ�� GHQWDO� FHUUDKL� X\JXODPDODUÕQGD� GRNX�
UHMHQHUDV\RQXQXQ�GDKD�KÕ]OÕ�ROGX÷X��FHUUDKL�VRQUDVÕ�D÷UÕ�YH�
úLúOL÷LQ�GDKD�oDEXN�JLGHULOPHVLQH�NDWNÕGD�EXOXQGX÷X�GR÷UX-
ODQPÕúWÕU������
Camellia sinensis
WHQ�HOGH�HGLOHQ�\HúLO�oD\��G�Q\D�JHQHOLQGH�
W�NHWLPL�VXGDQ�VRQUD�LNLQFL�VÕUDGD�\HU�DODQ�YH�\D\JÕQ�RODUDN�
LoLOHQ� ELU� oD\GÕU� ������ <HúLO� oD\� HNVWUDWODUÕ�� \HúLO� oD\ÕQ�
SROLIHQROOHULQGHQ�ELUL� RODQ�NDWHúLQ� LoHULU��<HúLO� oD\ÕQ�ELOHúL-
PLQGH�NDWHúLQLQ�SHN�oRN�IRUPX�\HU�DOPDNWDGÕU�DQFDN�HQ�oRN�
EXOXQDQ�HSLJDOORFDWHFKLQ���JDOODWH��(*&*��IRUPXGXU��GL÷HU-
OHUL�� HSLNDWHúLQ�� HSLNDWHúLQJDOODW�� HSLJDOORNDWHúLQJDOODW��
HSLJDOORNDWHúLQ�� NDWHúLQ�� JDOORNDWHúLQ�� ������ 'Lú� KHNLPOL÷L�
DODQÕQGD��\HúLO�oD\�HNVWUDWODUÕQÕQ�NXOODQÕPÕ�KDOD�DUDúWÕUÕOPDN-
WDGÕU��(*&*
QLQ�RVWHREODVWODUGD�PDWULV�PHWDOORSURWHLQD]��
XQ�
�003���� HNVSUHV\RQXQX� YH� RVWHRNODVW� IRUPDV\RQXQX�
HQJHOOH\HUHN� DOYHRODU� NHPLN� UH]RUSVL\RQXQX� |QOHGL÷L� YH�
E|\OHFH� SHULRGRQWDO� KDVWDOÕNODUGDQ� NRUXGX÷X� ELOLQPHNWHGLU�
������ ����� \ÕOÕQGD� \DSÕODQ� ELU� oDOÕúPDGD�� \HúLO� oD\ÕQ� N|N�
NDQDO�LUULJDV\RQX�RODUDN�DQWLPLNUREL\DO�HWNL\H�VDKLS�ROGX÷X�

GD�J|VWHULOPLúWLU������
<HúLO� oD\� HNVWUDWÕQÕQ� DY�OVH� ROPXú� GLúOHU� LoLQ� ELU� VDNODPD�
RUWDPÕ� RODUDN� HWNLQOL÷LQLQ� in vitro RODUDN� DUDúWÕUÕOGÕ÷Õ� ELU�
oDOÕúPDGD�� LQVDQ� SHULRGRQWDO� OLJDPHQW� �3'/�� K�FUHOHUL�
N�OW�UH� HGLOLS��+DQNV�GHQJHOL� WX]� o|]HOWLVL� �+%66���PXVOXN�
VX\X�� V�W�� \HúLO� oD\� HNVWUDWÕ� YH� WLFDUL� \HúLO� oD\� LoHULVLQGH�
VDNODQPÕúWÕU�� ��� ��� ��� ��� YH� ��� VDDW� VRQUD�� RSWLN�PLNURVNRS�
DOWÕQGD�IDUNOÕ�RUWDPODUGDNL�K�FUHOHU�LQFHOHQPLú�YH�FDQOÕOÕNODUÕ�
DQDOL]� HGLOPLúWLU�� %X� oDOÕúPDQÕQ� VRQXoODUÕQD� J|UH� \HúLO� oD\�
HNVWUDWÕ�YH�+%66�RUWDPÕ�DUDVÕQGD�K�FUH�FDQOÕOÕ÷Õ�DoÕVÕQGDQ�ELU�
IDUN� ROPDGÕ÷Õ�� \HúLO� oD\� HNVWUDWÕQÕQ� GL÷HU� RUWDPODUGDQ� GDKD�
\�NVHN� K�FUH� FDQOÕOÕ÷Õ� J|VWHUGL÷L� RUWD\D� NRQPXúWXU� ������
hONHPL]�ELUoRN� IDUNOÕ� IORUD\D� HY� VDKLSOL÷L� \DSPDNWDGÕU��%X�
�U�QOHULQ� IDUPDNRORMLN� YH� EL\RORMLN� HWNLQOLNOHULQLQ� GHWD\-
ODQGÕUÕOPDVÕ�� D÷Õ]� GLú� VD÷OÕ÷Õ� DoÕVÕQGDQ� GD� \HQL� NXOODQÕP�
DODQODUÕQÕQ�JHOLúWLULOPHVLQH�|QF�O�N�HGHFHNWLU�

;76=i
%LWNLVHO� �U�Q� NXOODQÕPÕ� G�Q\DGD� |]HOOLNOH� VRQ� ��� \ÕO�
LoHULVLQGH� |QHPOL� G�]H\GH� DUWÕú� J|VWHUPLú� ROXS�� EX� DUWÕúWD�
W�NHWLFLOHULQ�NLúLVHO�WHGDYLOHULQGH�V|]�VDKLEL�ROPDN�LVWHPHOHUL�
YH�LODoODUÕQ�\DQ�HWNLOHUL�NRQXVXQGDNL�NXúNXODUÕ�HWNHQ�IDNW|UOHU�
ROPXúWXU�� øQVDQODU�ELWNLVHO�PDWHU\DOOHUGHQ�HOGH�HGLOHQ�HWNHQ�
PDGGHOHUL�JÕGD�WDNYL\HVL�RODUDN�NXOODQPD�\ROXQD�JLWVHOHU�GH�
W�NHWLFLOHULQ� ELWNLOHUGHQ� LVWHGLNOHUL� HWNLOHUL� VD÷ODPDN� LoLQ�
NXOODQGÕNODUÕ� HQ� \D\JÕQ� \|QWHPLQ� LVH� oD\� úHNOLQGH� ROGX÷X�
J|U�OP�úW�U��%X�ED÷ODPGD�W�P�G�Q\DGD�ROGX÷X�JLEL��ONHP-
L]GH� GH� \D\JÕQ� RODUDN� NXOODQÕODQ� QDQH�� DGDoD\Õ�� GD÷� oD\Õ��
ÕKODPXU��SDSDW\D�YH� UH]HQH�oD\ODUÕQÕQ� VD÷OÕN��]HULQH�ELUoRN�
ROXPOX�HWNLOHULQLQ�ROGX÷XQX��KHU�ELWNL�oD\ÕQÕQ�VSHVLILN�HWNLOH-
ULQH�LODYH�RODUDN�DQWLPLNUREL\DO��DQWLRNVLGDQ��NDQVHU�K�FUHVL�
ROXúXPXQX� D]DOWPD�� PLGH\L� NRUX\XFX� YH� UDKDWODWÕFÕ�
|]HOOLNOHULQLQ��DUDúWÕUÕODQ�W�P�ELWNL�oD\ODUÕQGD�RUWDN�ROGX÷XQX�
V|\OHPHN� P�PN�QG�U�� %LWNL� oD\ODUÕQÕQ� VD÷OÕN� �]HULQGHNL�
HWNLOHUL�ELOHúLPOHULQGH�EXOXQDQ�VHNRQGHU�PHWDEROLWOHUGHQ�YH�
|]HOOLNOH�GH�IHQROLN�PDGGHOHU�JUXEXQGDQ�IODYDQRLGOHUGHQ�LOHUL�
JHOGL÷L� J|U�OP�úW�U�� %LWNL� oD\ODUÕQGDQ� LVWHQLOHQ� HWNL\L�
VD÷ODPDGD� YH� HOGH� HGLOHQ� HWNLQLQ� NRUXQPDVÕ� DoÕVÕQGDQ�
GHPOHPH�NRúXOODUÕQÕQ�ROGXNoD�HWNLOL�ROGX÷X��ELWNL� oD\ODUÕQD�
KDVDW�VRQUDVÕ�X\JXODQDQ�NXUXWPD�JLEL�LúOHPOHULQ�KHP�KLM\HQLN�
DoÕGDQ�KHP�GH�ELWNLOHULQ�VD÷OÕN��]HULQH�ROXPOX�HWNL�J|VWHUHQ�
ELOHúHQOHULQLQ�NRUXQPDVÕ�DoÕVÕQGDQ�|QHPOL�ROGX÷X�VRQXFXQD�
XODúÕOPÕúWÕU��
$\UÕFD�� �ONHPL]GH� \HWLúHQ� ELWNL� oD\ODUÕQÕQ� JHQHO� VD÷OÕN� YH�
D÷Õ]�GLú�VD÷OÕ÷Õ��]HULQH�HWNLOHULQL�NRQX�DODQ�DUDúWÕUPDODUÕQ�YH�
NRQX� LOH� LOJLOL� PDNDOHOHULQ� VÕQÕUOÕ� VD\ÕGD� ROGX÷X�� HQGHPLN�
W�UOHULPL]LQ� WDQÕWÕPÕ� DoÕVÕQGDQ� EX� NRQXGDNL� oDOÕúPDODUÕQ�
DUWWÕUÕOPDVÕ�JHUHNWL÷L�GH�J|U�OP�úW�U�

<D]DUODUÕQ�.DWNÕODUÕ�
0DNDOHQLQ�ND\QDN� WDUDPD��\D]PD��G�]HQOHPH�DúDPDODUÕQGD�
\D]DUODU� RUWDN� NDWNÕGD� EXOXQPXúODUGÕU�� <D]DUODU� PDNDOHQLQ�
VRQ�KDOLQL�RNXPXú�YH�RQD\ODPÕúWÕU�

dÕNDU�dDWÕúPDVÕ�
%X�PDNDOHGH�\HU�DODQ�\D]DUODUÕQ�DUDVÕQGD�KHUKDQJL�ELU�oÕNDU�
oDWÕúPDVÕQÕQ�ROPDGÕ÷ÕQÕ�EH\DQ�HGHUL]��

)LQDQVDO�'HVWHN�
+HUKDQJL�ELU�ILQDQVDO�GHVWHN�ELOGLULOPHPLúWLU�



$FÕEXFD�9��%XGDN�'%�'�Q\D¶GD�YH�7�UNL\H¶GH�
WÕEEL� YH� DURPDWLN� ELWNLOHULQ� \HUL� YH� |QHPL��
dXNXURYD�7DUÕP�*ÕGD�%LO�'HUJ����������������

%D\GDU�+��7ÕEEL�YH�$URPDWLN�%LWNLOHU�%LOLPL�YH�
7HNQRORMLVL� �*HQLúOHWLOPLú� ��� %DVNÕ��� 6'h�
<D\ÕQODUÕ���������������

%DOFL�)��g]GHPÕU�)��,QIOXHQFH�RI�VKRRWLQJ�SHULRG�
DQG� H[WUDFWLRQ� FRQGLWLRQV� RQ� ELRDFWLYH�
FRPSRXQGV�LQ�7XUNLVK�JUHHQ�WHD��)RRG�6FL��7HFK-
QRO������������������

2]GHPLU� )�� 7RQWXO� ,�� %DOFL‐7RUXQ� )�� 7RSX]�$��
(IIHFW�RI�UROOLQJ�PHWKRGV�DQG�VWRUDJH�RQ�YRODWLOH�
FRQVWLWXHQWV�RI�7XUNLVK�EODFN�WHD��)ODYRXU�)UDJU��
-�����������������

)LOLSSLQL�7��0DODYROWL�0�� %RUUHOOL� )�� ,]]R�$$��
)DLUZHDWKHU�7DLW� 6-�� +RUQHEHU� 0�� *UHHQ� WHD�
(Camellia sinensis)�IRU�WKH�SUHYHQWLRQ�RI�FDQFHU��
&RFKUDQH� 'DWDEDVH� 6\VW� 5HY��
�������&'�������

&KDQGUDVHNDUD� $�� 6KDKLGL� )�� %LRDFFHVVLELOLW\�
DQG�DQWLR[LGDQW�SRWHQWLDO�RI�PLOOHW�JUDLQ�SKHQR-
OLFV� DV� DIIHFWHG� E\� VLPXODWHG� in vitro� GLJHVWLRQ�
DQG� PLFURELDO� IHUPHQWDWLRQ�� -� )XQFW� )RRGV��
��������������

1DLWKDQL�9��1DLU�6��.DNNDU�3��'HFOLQH�LQ�DQWLR[L-
GDQW� FDSDFLW\� RI� ,QGLDQ� KHUEDO� WHDV� GXULQJ�
VWRUDJH�DQG� LWV� UHODWLRQ� WR�SKHQROLF�FRQWHQW�� ,QW��
)RRG�5HV��-����������������

%Dú\L÷LW� %�� dDP�0�� 3�VN�UWPHOL� NXUXFXWX� LOH�
PLNURHQNDSV�OH� HGLOPLú� QDQH� �PHQWKD� SÕSHUÕWD�
YH� PHQWKD� VSÕFDWD�� HVDQVL\HO� \D÷ÕQÕQ� VDOÕQÕP�
SURILOL��*ÕGD�����������������

)DUQDG� 1�� +HLGDUL� 5��$VODQLSRXU� %�� 3KHQROLF�
FRPSRVLWLRQ� DQG� FRPSDULVRQ� RI� DQWLR[LGDQW�
DFWLYLW\� RI� DOFRKROLF� H[WUDFWV� RI� 3HSSHUPLQW�
(Mentha piperita)�� -� )RRG� 0HDV� &KDUDFW��
��������������

=LYNRYLF�6��6DYRYLF�-��.X]PDQRYLF�0��3HWURYLF�
-��0RPFLORYLF�0��$OWHUQDWLYH�DQDO\WLFDO�PHWKRG�
IRU�GLUHFW�GHWHUPLQDWLRQ�RI�0Q�DQG�%D�LQ�SHSSHU-
PLQW� WHD� EDVHG� RQ� ODVHU� LQGXFHG� EUHDNGRZQ�
VSHFWURVFRS\��0LFURFKHP�-������������������

'XEDQG�)��&DUQDW�$��&DUQDW�$��3HWLWMHDQ�)UH\WHW�
&��&ODLU�*�� /DPDLVRQ� -�� HGLWRUV��$URPDWLF� DQG�
SRO\SKHQROLF� FRPSRVLWLRQ� RI� LQIXVHG� SHSSHU-
PLQW��Mentha x piperita L��$QQ�3KDUP�)U������
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&OHYHUGRQ� 5�� (OKDODE\� <�� 0F$OSLQH� 0'��
*LWWLQJV�:��:DUG�:(��7RWDO�SRO\SKHQRO�FRQWHQW�
DQG�DQWLR[LGDQW�FDSDFLW\�RI�WHD�EDJV��FRPSDULVRQ�
RI� EODFN�� JUHHQ�� UHG� URRLERV�� FKDPRPLOH� DQG�
SHSSHUPLQW�RYHU�GLIIHUHQW�VWHHS�WLPHV��%HYHUDJ-
HV������������

.DSS�.��+DNDOD�(��2UDY�$��3RKMDOD�/��9XRUHOD�3��
3�VVD� 7�� &RPPHUFLDO� SHSSHUPLQW� (Mentha× 
piperita L.) WHDV�� $QWLFKODP\GLDO� HIIHFW� DQG�
SRO\SKHQROLF� FRPSRVLWLRQ�� ,QW� )RRG� 5HV� -��
���������������

.DUDGD÷�$��7�UNL\H¶GHNL�ED]Õ�WÕEEL�YH�DURPDWLN�
ELWNLOHULQ� DQWLRNVLGDQ� SRWDQVL\DOOHUL� YH� IHQROLN�
NRPSR]LV\RQODUÕ�� $YUXSD� %LOLP� 7HNQRO� 'HUJ��
�����������

*KDUDNKDQL�%DKDU�7��2VKYDQGL�.��=DKUD�0DVRX-
PL�6��0RKDPPDGL�<��0RUDGNKDQL�6��)LUR]LDQ�)��
$� FRPSDUDWLYH� VWXG\�RI� WKH� HIIHFWV� RI�PLQW� WHD�
EDJ�� PLQW� FUHDP�� DQG� EUHDVW� PLON� RQ� WKH�
WUHDWPHQW� RI� FUDFNHG� QLSSOH� LQ� WKH� ODFWDWLRQ�
SHULRG��$�UDQGRPL]HG�FOLQLFDO�WULDO�VWXG\��,UDQ�-�
1HRQDWRO��������������

%HJDV�(��7VLRXWVLRXOLWL�$��.RXYDUDV�(��+DURXW-
RXQLDQ�6$��.DVLRWLV�.0��.RXUHWDV�'��(IIHFWV�RI�
SHSSHUPLQW�WHD�FRQVXPSWLRQ�RQ�WKH�DFWLYLWLHV�RI�
&<3�$���&<3�$���;DQWKLQH�2[LGDVH��1�DFHW-
\OWUDQIHUDVH���DQG�8'3�JOXFXURQRV\OWUDQVIHUDV-
HV��$���$�� LQ�KHDOWK\�YROXQWHHUV��)RRG�&KHP�
7R[LFRO�����������������

$NGRJDQ� 0�� 2]JXQHU� 0�� .RFDN�$�� 2QFX� 0��
&LFHN�(��(IIHFWV�RI�SHSSHUPLQW� WHDV�RQ�SODVPD�
WHVWRVWHURQH�� IROOLFOH�VWLPXODWLQJ� KRUPRQH�� DQG�
OXWHLQL]LQJ�KRUPRQH� OHYHOV�DQG� WHVWLFXODU� WLVVXH�
LQ�UDWV��8URORJ\����������������

$OED\UDN� 6��$NVR\�$�� 6DJGLF� 2��$OED\UDN� 6��
$QWLR[LGDQW� DQG� DQWLPLFURELDO� DFWLYLWLHV� RI�
GLIIHUHQW� H[WUDFWV� RI� VRPH� PHGLFLQDO� KHUEV�
FRQVXPHG� DV� WHD� DQG� VSLFHV� LQ�7XUNH\�� -� )RRG�
%LRFKHP�����������������

øQFHGD\Õ� %�� *D]OÕ� ÕKODPXU� oD\Õ� LoHFH÷LQLQ� ED]Õ�
|]HOOLNOHULQLQ�DUDúWÕUÕOPDVÕ��*ÕGD�����������������

øQDQo� $/�� <�NVH/� '�� ,KODPXU� ELWNLVLQLQ� �7LOLD�
FRUGDWD��NDWÕ�VÕYÕ�HNVWUDNVL\RQXQGD�WRSODP�IHQROLN�
PDGGH� NLQHWL÷LQLQ� PDWHPDWLNVHO� PRGHOOHQPHVL��
+DUUDQ�7DUÕP�*ÕGD�%LO�'HUJ����������������

.DVDSR÷OX� &�� 3�VN�UWPHOL� NXUXWXFX� LOH� o|]�Q�U�
ÕKODPXU� oD\Õ� �UHWLPL�� øVWDQEXO�$\GÕQ�hQLYHUVLWHVL��
)HQ�%LOLPOHUL�(QVWLW�V���<�NVHN�/LVDQV�7H]L�������
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.DULRWL�$�� &KLDUDELQL� /��$ODFKNDU�$�� &KHKQD�
0)�� 9LQFLHUL� )�� %LOLD� $�� +3/&±'$'� DQG�
+3/&±(6,�06� DQDO\VHV� RI� 7LOLDH� IORV� DQG� LWV�
SUHSDUDWLRQV�� -� 3KDUP� %LRPHG� $QDO�� ������
�����������

3DYORYLü� 7�� 'LPNLü� ,�� $QGULü� 6�� 0LORMNRY-
Lü�2SVHQLFD� '�� 6WDQNRYLü� 6�� -DQDüNRYLü� 3��
/LQGHQ� WHD� IURP� 6HUELD±DQ� LQVLJKW� LQWR� WKH�
SKHQROLF�SURILOH��UDGLFDO�VFDYHQJLQJ�DQG�DQWLPL-
FURELDO� DFWLYLWLHV�� ,QG� &URSV� 3URG� ������
�����������

7RNHU�*��.�SHOL�(��0HPLVR÷OX�0��<HVLODGD�(��
)ODYRQRLGV� ZLWK� DQWLQRFLFHSWLYH� DQG� DQWL�LQ-
IODPPDWRU\� DFWLYLWLHV� IURP� WKH� OHDYHV� RI� Tilia 
argentea �VLOYHU� OLQGHQ��� -� (WKQRSKDUPDFRO��
��������������

.DPLORJOX� 6�� 7R\GHPLU� *�� %R\DFLRJOX� '��
&DSDQRJOX�(��+HDOWK�SHUVSHFWLYHV�RQ�KHUEDO�WHD�
LQIXVLRQV��3K\WRWHUDSHXWLFV������������������

*�URO�$��7DSODN�$ù��3RODW�6��+HUEDO�VXSSOHPHQW�
SURGXFWV� XVHG� E\� PRWKHUV� WR� FRSH� ZLWK� WKH�
FRPPRQ�KHDOWK�SUREOHPV�LQ�FKLOGKRRG��&RPSOH-
PHQW�7KHU�0HG�����������������

*�UHO�'%��dD÷ÕQGÕ�g��(IIHFWV�RI�DGGLQJ�KRQH\�DW�
GLIIHUHQW� WHPSHUDWXUHV� WR� OLQGHQ� WHD�RQ�DQWLR[L-
GDQW� SURSHUWLHV� DQG� K\GUR[\PHWK\OIXUIXUDO�
IRUPDWLRQ�� 4XDO� $VVXU� 6DI� &URSV� )RRGV��
��������������

*HGLN�2��8VOX�g6��.ÕOOÕ�)��.D\D�$5��$GHP�(��
.DUDWD\OÕ� .�� $OWÕ� )DUNOÕ� UH]HQH� (Foeniculum 
vulgare Miller)�SRS�ODV\RQX��]HULQH�NDU\RORMLN�
DUDúWÕUPDODU��$.h�)(0h%ø'�����������������

9DQ� GHQ� %HUJ� 6-�� $OKXVDLQ\� :�� 5HVWDQL� 3��
5LHWMHQV� ,0��&KHPLFDO� DQDO\VLV� RI� HVWUDJROH� LQ�
IHQQHO� EDVHG� WHDV� DQG� DVVRFLDWHG� VDIHW\� DVVHVV-
PHQW� XVLQJ� WKH� 0DUJLQ� RI� ([SRVXUH� �02(��
DSSURDFK��)RRG�&KHP�7R[LFR������������������

$ILIL� 60�� (O�0DKLV�$�� +HLVV�$*�� )DUDJ� 0$��
*DV� FKURPDWRJUDSK\±PDVV� VSHFWURPHWU\�EDVHG�
FODVVLILFDWLRQ�RI����IHQQHO�(Foeniculum vulgare 
Miller) YDULHWLHV� EDVHG� RQ� WKHLU� DURPD� SURILOHV�
DQG�HVWUDJROH�OHYHOV�DV�DQDO\]HG�XVLQJ�FKHPRP-
HWULF�WRROV��$&6�2PHJD�����������������

.DUDGR÷DQ� 7�� ùDQOÕ�$��$UPD÷DQ� ù�� 'HSRODPD�
VÕFDNOÕ÷Õ� YH� DPEDODM� PDWHU\DOOHULQLQ� $QDVRQ�
(Pimpinella anisum L.) YH�5H]HQH�(Foeniculum 
vulgare Mill.) PH\YHOHULQGH�XoXFX�\D÷�RUDQÕ�YH�
ELOHúHQOHUL��]HULQH�HWNLOHULQLQ�EHOLUOHQPHVL��.6h�
'R÷D�%LO�'HUJ������������������
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'D÷R÷OX�*��g]EHN�+��.DWÕ�ø��7HNLQ�0� Foenicu-
lum vulgare �UH]HQH�� PH\YHVL� HWHULN� \D÷�
HNVWUHVLQLQ�DQDOMH]LN�HWNLVLQLQ�DUDúWÕUÕOPDVÕ��9DQ�
9HW�-���������������

5DWKRUH�6��6D[HQD�6��6LQJK�%��3RWHQWLDO�KHDOWK�
EHQHILWV�RI�PDMRU�VHHG�VSLFHV��,QW�-�6HHG�6SLFHV��
������������

%DONDQ� &�� 5H]HQH� (Foeniculum dulce Miller) 
XoXFX� \D÷ÕQÕQ� YHULPLQH� YH� ELOHúLPLQH� SDUWLN�O�
ER\XWXQXQ� HWNLVL�� $QNDUD� hQLYHUVLWHVL� )HQ�
%LOLPOHUL�(QVWLW�V���<�NVHN�/LVDQV�7H]L�������

.DUD\HO� +%�� .�WDK\D�*HGL]� NRúXOODUÕQGD�
\HWLúWLULOHQ� UH]HQH� (Foeniculum vulgare Mill.) 
ELWNLVLQLQ�XoXFX�\D÷�ELOHúHQOHULQLQ�EHOLUOHQPHVL��
$YUXSD�%LO�7HNQRO�'HUJ�������������

-DYHG� 5�� +DQLI� 0$�� $\XE� 0$�� 5HKPDQ� 5��
)HQQHO���0HGLFLQDO�3ODQWV�RI�6RXWK�$VLD��(OVHYL-
HU��������S��������

$NEDU�6��+DQGERRN�RI�����0HGLFLQDO�3ODQWV��$�
&RPSUHKHQVLYH� 5HYLHZ� RI� 7KHLU� 7UDGLWLRQDO�
0HGLFDO�8VHV�DQG�6FLHQWLILF�-XVWLILFDWLRQV��������
S�����

'HPLUWDú� $�� ,VÕUJDQ� RWX� (Urtica dioica L.)��
SDSDW\D� (Matricaria chamomilla L.)� YH� KD\ÕW�
PH\YHVL (Vitex agnus-castus L.)� HNVWUDNWODUÕQÕQ�
QRUPDO�NRúXOODUGD�YH�DVLGR]�NRúXOODUÕQGD�UXPHQ�
PLNUREL\DO� IHUPHQWDV\RQXQD� in vitro� HWNLOHUL��
$QNDUD� hQLYHUVLWHVL� 6D÷OÕN� %LOLPOHUL� (QVWLW�V��
�����

3UDVDQQD�5��$VKUDI�($��(VVDP�0$��&KDPRPLOH�
DQG� RUHJDQR� H[WUDFWV� V\QHUJLVWLFDOO\� H[KLELW�
DQWLK\SHUJO\FHPLF�� DQWLK\SHUOLSLGHPLF�� DQG�
UHQDO� SURWHFWLYH� HIIHFWV� LQ� DOOR[DQ�LQGXFHG�
GLDEHWLF� UDWV�� &DQ� -� 3K\VLRO� 3KDUPDFRO��
��������������

*DUGLQHU� 3�� &KDPRPLOH� (Matricaria recutita, 
Anthemis nobilis)��7KH�/RQJZRRG�+HUEDO�7DVN�
)RUFH������������

dHOLN� 0<�� 6XQJXU� 0�� .DUDVX� )�� dRFXNODUGD�
X\JXODQDQ� WDPDPOD\ÕFÕ� WHGDYL� \|QWHPOHUL� YH�
FRYLG�����<%+�'HUJ�����������������

*�QHU�$��g]KDWD\�1��(NLP�7��%DúHU�.��)ORUD�RI�
7XUNH\� DQG� WKH� HDVW�$HJHDQ� ,VODQGV�� (GLQEXUJ�
8QLYHUVLW\�3UHVV��������S�����
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7RUXQ�0��5iF]�*��)RJDUDVV\�(��9DWDL�*��'LQoHU�
&�� 7RSX]� $�� &RQFHQWUDWLRQ� RI� VDJH� (Salvia 
fruticosa Miller)� H[WUDFW� E\� XVLQJ� LQWHJUDWHG�
PHPEUDQH� SURFHVV�� 6HS� 3XULI� � 7HFKQRO�� ������
�����������

8OXEHOHQ� $�� &DUGLRDFWLYH� DQG� DQWLEDFWHULDO�
WHUSHQRLGV� IURP� VRPH� Salvia� VSHFLHV�� 3K\WR-
FKHPLVWU\����������������

%D\WRS�7��7�UNL\H
GH�%LWNLOHU�LOH�7HGDYL��*HoPLúWH�
YH�%XJ�Q��1REHO�7ÕS�.LWDEHYOHUL������

)UDJD�&*��*DOOHDQR�0��9HUVWUDHWHQ�69��2WHL]D�
3,�� %DVLF� ELRFKHPLFDO� PHFKDQLVPV� EHKLQG� WKH�
KHDOWK� EHQHILWV� RI� SRO\SKHQROV�� 0RO� $VSHFWV�
0HG�����������������

$[LRWLV�(��3HWUDNLV�($��+DODEDODNL�0��0LWDNRX�
6��3K\WRFKHPLFDO�SURILOH�DQG�ELRORJLFDO�DFWLYLW\�
RI� HQGHPLF� Sideritis sipylea Boiss�� ,Q� 1RUWK�
$HJHDQ� *UHHN� LVODQGV�� 0ROHFXOHV��
�������������

1DGHHP�+ù��7RUXQ�0��g]GHPLU�)��6SUD\�GU\LQJ�
RI� WKH� PRXQWDLQ� WHD� (Sideritis stricta)� ZDWHU�
H[WUDFW�E\�XVLQJ�GLIIHUHQW�K\GURFROORLG�FDUULHUV���
)RRG�6FL�7HFKQRO������������������

ĩ\ĪHOHZLF]� '�� .XOEDW�:DU\FKD� .�� 2UDF]� -��
ĩ\ĪHOHZLF]�.��3RO\SKHQROV�DQG�RWKHU�ELRDFWLYH�
FRPSRXQGV�RI�VLGHULWLV�SODQWV�DQG�WKHLU�SRWHQWLDO�
ELRORJLFDO�DFWLYLW\��0ROHFXOHV���������������

)LVFKPDQ�6��<DQNHOO�6��'HQWLIULFHV��PRXWKULQV-
HV�� DQG� FKHZLQJ� JXPV�� 3ULPDUL� 3UHYHQWLYH�
'HQWLVWU\� �WK� HG� 8SSHU� 6DGGOH� 5LYHU�1-��
3HDUVRQ�3UHQULFH�+DOO��������������

g]DOS�ù��.LWRVDQ�YH�SURSROLV�LoHUHQ�\HQL�JHOLúWL��
ULOPLú� GLú� PDFXQODUÕQÕQ� GLú� GRNXODUÕ� �]HULQH�
HWNLOHULQLQ�YH�EL\RPHNDQLN�|]HOOLNOHULQLQ�GH÷HU-
OHQGLULOPHVL��$QNDUD��*D]L�hQLYHUVLWHVL�������

$NVR\�0��)DUNOÕ�LNL�GLú�PDFXQXQXQ�SODN�|QOH\L-
FL�HWNLOHULQLQ�GLMLWDO�SODN�J|U�QW�OHPH�DQDOL]L�LOH�
NDUúÕODúWÕUÕOPDVÕ�� <HGLWHSH� hQLYHUVLWHVL�6D÷OÕN�
%LOLPOHUL�(QVWLW�V��������

'RV�6DQWRV�'&�GD�6LOYD�%DUER]D�$��6FKQHLGHU�
/5��&XHYDV�6XiUH]�&(��5LEHLUR�-6��'DPLDQ�0)��
$QWLPLFURELDO�DQG�SK\VLFDO�SURSHUWLHV�RI�H[SHUL-
PHQWDO�HQGRGRQWLF�VHDOHUV�FRQWDLQLQJ�YHJHWDEOH�
H[WUDFWV��6FL�5HS���������������

:LZDWWDQDUDWWDQDEXW� .�� &KRRQKDUXDQJGHM� 6��
6ULWKDYDM� 7�� In vitro� DQWL�FDULRJHQLF� SODTXH�
HIIHFWV�RI�HVVHQWLDO�RLOV�H[WUDFWHG�IURP�FXOLQDU\�
KHUEV��-�&OLQ�'LDJQRV�5HV�����������'&���
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%HQ�/DJKD�$��9DLOODQFRXUW�.��0DTXHUD�+XDFKR�
3�� *UHQLHU� '�� (IIHFWV� RI� ODEUDGRU� WHD�� SHSSHU-
PLQW��DQG�ZLQWHU�VDYRU\�HVVHQWLDO�RLOV�RQ�)XVR-
EDFWHULXP�QXFOHDWXP��$QWLELRWLFV�������������

$O]RPDQ�+��$O]DKUDQL�$��$OZHKDLE\�.��$ODQD]L�
:�� $O6DUKDQ� 0�� HGLWRUV�� (IILFDF\� RI� $UDELF�
FRIIHH� DQG� EODFN� WHD� LQ� UHGXFLQJ� KDOLWRVLV�� D�
UDQGRPL]HG��GRXEOH�EOLQG��FRQWUROOHG��FURVVRYHU�
FOLQLFDO�WULDO��+HDOWKFDUH�������

'LQoHU�%��+D]DU�6��6HQ�%+��6FDQQLQJ�HOHFWURQ�
PLFURVFRSH�VWXG\�RI�WKH�HIIHFWV�RI�VRIW�GULQNV�RQ�
HWFKHG�DQG�VHDOHG�HQDPHO��$P�-�2UWKRG�'HQWR-
IDF�2UWKRS������������������

8OXVR\�d��0�MGHFL�$��*|ND\�2��7KH� HIIHFW� RI�
KHUEDO�WHDV�RQ�WKH�VKHDU�ERQG�VWUHQJWK�RI�RUWKR-
GRQWLF�EUDFNHWV��(XU�-�2UWKRG����������������

6DID\KL� +�� 6DELHUDM� -�� 6DLOHU� (�5��$PPRQ� +��
&KDPD]XOHQH�� DQ� DQWLR[LGDQW�W\SH� LQKLELWRU� RI�
OHXNRWULHQH� %�� IRUPDWLRQ�� 3ODQWD� 0HG��
��������������

0DUWLQV�+Q0��0DUWLQV�0/J��'LDV�0,��%HUQDUGR�
)�� (YDOXDWLRQ� RI� PLFURELRORJLFDO� TXDOLW\� RI�
PHGLFLQDO�SODQWV�XVHG�LQ�QDWXUDO�LQIXVLRQV��,QW�-��
)RRG�0LFURELRO�����������������

)LGOHU�3��/RSULQ]L�&/��2
)DOORQ�-5��/HLWFK�-0��
/HH�-.��+D\HV�'/��3URVSHFWLYH�HYDOXDWLRQ�RI�D�
FKDPRPLOH� PRXWKZDVK� IRU� SUHYHQWLRQ� RI�
�‐)8‐LQGXFHG�RUDO�PXFRVLWLV��&DQFHU��,QWHUGLVFL-
SOLQDU\� ,QWHUQDWLRQDO� -� $P� &DQFHU� 6RF��
��������������

6H\\HGL�6�$��6DQDWNKDQL�0��3DNIHWUDW�$��2O\DHH�
3��7KH�WKHUDSHXWLF�HIIHFWV�RI�chamomilla tincture 
PRXWKZDVK� RQ� RUDO� DSKWKDH�� D� UDQGRPL]HG�
FOLQLFDO�WULDO��-�&OLQ�([S�'HQW���������H����

*RHV� 3�� 'XWUD� &6�� /LVERD� 05�� *RQGLP� '9��
/HLWmR�5��%ULWR�*$��&OLQLFDO� HIILFDF\� RI� D� ���
Matricaria chamomile L.�PRXWKZDVK�DQG�������
FKORUKH[LGLQH� IRU� JLQJLYLWLV� FRQWURO� LQ� SDWLHQWV�
XQGHUJRLQJ� RUWKRGRQWLF� WUHDWPHQW� ZLWK� IL[HG�
DSSOLDQFHV��-�2UDO�6FL�����������������

9HQNDWDUDP�9��*RNKDOH�6��.HQFKDSSD�0��1DJD-
UDMDSSD�5��(IIHFWLYHQHVV�RI� FKDPRPLOH� (Matri-
caria recutita L.)��07$'�DQG�VRGLXP�K\SRFKOR-
ULWH� LUULJDQWV�RQ�VPHDU� OD\HU��(XU�$UFK�3DHGLDWU�
'HQW�����������������

6FK|QNQHFKW� .�� 6XUGDFND� $�� 5XGHQNR� /��
(IIHFWÕYHQHVV�RI�FRPSRVHG�KHUEDO�H[WUDFW�ÕQ�WKH�
WUHDWPHQW�RI�JÕQJÕYÕWÕV�DQG�RUDO�DQG�SKDU\QJHDO�
PXFRVD±UHYÕHZ� RI� VWXGÕHV�� :LDG� /HN��
����������������

��



<DQJ� &6�� 0DOLDNDO� 3�� 0HQJ� ;�� ,QKLELWLRQ� RI�
FDUFLQRJHQHVLV� E\� WHD�� $QQX� 5HY� 3KDUPDFRO�
7R[LFRO����������������

<DQJ� )�� 'H� 9LOOLHUV�:-�� 0F&ODLQ� &-�� 9DULOHN�
*:��*UHHQ�WHD�SRO\SKHQROV�EORFN�HQGRWR[LQ�LQ-
GXFHG� WXPRU� QHFURVLV� IDFWRU�SURGXFWLRQ� DQG�
OHWKDOLW\� LQ� D� PXULQH� PRGHO�� -� � 1XWU��
�����������������

<XQ��-+��3DQJ�(.��.LP�&6��<RR�<-��&KR�.6��
&KDL�-.��,QKLELWRU\�HIIHFWV�RI�JUHHQ�WHD�SRO\SKH-
QRO� �±�� ‐HSLJDOORFDWHFKLQ�JDOODWH�RQ� WKH�H[SUHV-
VLRQ� RI� PDWUL[� PHWDOORSURWHLQDVH‐�� DQG� RQ� WKH�
IRUPDWLRQ� RI� RVWHRFODVWV�� -� 3HULRGRQWDO� 5HV��
��������������

3UDEKDNDU�-��6HQWKLONXPDU�0��3UL\D�0��0DKDO-
DNVKPL�.��6HKJDO�3��6XNXPDUDQ�9��(YDOXDWLRQ�RI�
DQWLPLFURELDO� HIILFDF\� RI� KHUEDO� DOWHUQDWLYHV�
(Triphala and green tea polyphenols)��07$'��
DQG����VRGLXP�K\SRFKORULWH�DJDLQVW�Enterococ-
cus faecalis�ELRILOP�IRUPHG�RQ� WRRWK�VXEVWUDWH��
DQ in vitro�VWXG\��-�(QGRG���������������

+ZDQJ�-<��&KRL�6&��3DUN�-+��.DQJ�6:��7KH�XVH�
RI�JUHHQ�WHD�H[WUDFW�DV�D�VWRUDJH�PHGLXP�IRU�WKH�
DYXOVHG�WRRWK��-�(QGRG����������������

$NGXPDQ� *�� .RUNPD]� ,2�� 3URGXFWLRQ� VWDJHV��
PLFURELRORJLFDO� ULVN� DQG� EHQHILWV� RQ� KHDOWK� RI�
KHUEDO�WHDV��+HUED�3RO����������������

%DH�-��.LP�-��&KRXH�5��/LP�+��)HQQHO�(foenicu-
lum vulgare)� DQG� IHQXJUHHN� (trigonella 
foenum-graecum)� WHD� GULQNLQJ� VXSSUHVVHV�
VXEMHFWLYH� VKRUW�WHUP� DSSHWLWH� LQ� RYHUZHLJKW�
ZRPHQ��&OLQ�1XWU�5HV����������������

(OKXVVHLQ� ($$�� .XUWXOEDú� (�� %LOJLQ� 0��
%LUWHNV|]�7DQ�$6��+DFÕR÷OX�0��ùDKLQ�6��6FUHHQ-
LQJ�RI�WKH�PRVW�FRQVXPHG�EHYHUDJHV�DQG�VSLFHV�
IRU�WKHLU�ELRDFWLYH�QRQ�QXWULHQW�FRQWHQWV��-�)RRG�
0HDV�&KDUDFW�������������������

6\HG�)4��0LU]D�0%��(ONDG\�$,��+DNHHP�.5��
$ONDULP� 6�� $Q� ,QVLJKW� RI� 0XOWLWXGLQRXV� DQG�
,QYHWHUDWH� 3KDUPDFRORJLFDO� $SSOLFDWLRQV� RI�
)RHQLFXOXP�YXOJDUH��)HQQHO����3ODQW�DQG�+XPDQ�
+HDOWK��9ROXPH����6SULQJHU�������S��������

6ULYDVWDYD� -.�� *XSWD� 6�� +HDOWK� SURPRWLQJ�
EHQHILWV�RI�FKDPRPLOH�LQ�WKH�HOGHUO\�SRSXODWLRQ���
&RPSOHPHQWDU\� DQG�$OWHUQDWLYH�7KHUDSLHV� DQG�
WKH�$JLQJ�3RSXODWLRQ��(OVHYLHU��������S���������

=HPHVWDQL�0��5DIUDI�0��$VJKDUL�-DIDUDEDGL�0��
&KDPRPLOH� WHD� LPSURYHV�JO\FHPLF� LQGLFHV�DQG�
DQWLR[LGDQWV�VWDWXV�LQ�SDWLHQWV�ZLWK�W\SH���GLDEH-
WHV�PHOOLWXV��1XWULWLRQ����������������
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3V\OLQDNLV� (�� .RXNRXODQDNL� 0�� 0DUNDNL� $��
6S\ULGDNL� $�� ǹQWLR[LGDQW� DFWLYLW\� RI� &UHWDQ�
KHUEV�DQG�KHUEDO�FRPELQDWLRQV��1XWU�)RRG�6FL��
��������������

3HGUR� ')�� 5DPRV�$$�� /LPD� &)�� %DOWD]DU� )��
3HUHLUD‐:LOVRQ� &�� &RORQ� FDQFHU� FKHPRSUHYHQ-
WLRQ� E\� VDJH� WHD� GULQNLQJ�� GHFUHDVHG� '1$�
GDPDJH� DQG� FHOO� SUROLIHUDWLRQ�� 3K\WRWKHU� 5HV�
����������������

%RZHU�$��0DUTXH]�6��GH�0HMLD�(*��7KH�KHDOWK�
EHQHILWV� RI� VHOHFWHG� FXOLQDU\� KHUEV� DQG� VSLFHV�
IRXQG�LQ�WKH�WUDGLWLRQDO�0HGLWHUUDQHDQ�GLHW��&ULW�
5HY�)RRG�6FL�1XWU������������������

'HYHFL�(��7HO�dD\DQ�*��'XUX�0(��(VVHQWLDO�RLO�
FRPSRVLWLRQ��DQWLR[LGDQW��DQWLFKROLQHVWHUDVH�DQG�
DQWL�W\URVLQDVH� DFWLYLWLHV� RI� WZR� 7XUNLVK� SODQW�
VSHFLHV�� Ferula elaeochytris� DQG� Sideritis 
stricta�����������������;�����������

.ÕOÕo� 7�� 7RSoX� *�� *|UHQ� $&�� $\GRۜPXú� =��

.DUDJ|]� $�� <ÕOGÕ]� <.�� HW� DO�� (QW�NDXUHQH�
GLWHUSHQRLGV� IURP� VLGHULWLV� O\FLD� ZLWK� DQWLYLUDO�
DQG� F\WRWR[LF� DFWLYLWLHV�� 5HF� 1DW� 3URG��
���������������
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ÖZ
'Lú�HWL�E�\�PHVL��HQIODPDV\RQ��QHRSOD]PODU��VLVWHPLN�KDVWDOÕNODU�YH�LODoODU�JLEL�ELUoRN�IDNW|UOH�
LOLúNLOL�RODQ�GLú�HWLQGHNL�KDFLPVHO�ELU�DUWÕúWÕU��øODFD�ED÷OÕ�GLú�HWL�E�\�PHOHULQLQ�PHNDQL]PDVÕ�WDP�
RODUDN� DQODúÕODPDPÕúWÕU�� IDNDW�PXOWLIDNW|UL\HO� HWNHQOHUH�ED÷OÕ� ROGX÷X�ELOLQPHNWHGLU��1LIHGLSLQ��
KLSHUWDQVL\RQ�WHGDYLVLQGH�VÕNOÕNOD�NXOODQÕODQ�YH�GLú�HWL�E�\�PHVLQH�QHGHQ�RODELOHQ�ELU�NDOVL\XP�
NDQDO� EORN|U�G�U�� 'Lú� HWL� E�\�PHVL��PHGLNDO� YH� GHQWDO� WHGDYLQLQ� NRPELQDV\RQX� LOH� ORNDO� YH�
VLVWHPLN�RODUDN�\|QHWLOHELOLU��+DVWD��KDVWDQÕQ�GRNWRUX�YH�GLú�KHNLPL�DUDVÕQGD�Lú�ELUOL÷LQH�GD\DOÕ�
HNLS�oDOÕúPDVÕ�YH�L\L�ELU�LOHWLúLPLQ�ROPDVÕ�WHGDYL�DoÕVÕQGDQ�ROGXNoD�|QHPOLGLU��ø\L�ELU�D÷Õ]�KLM\HQL��
DOWHUQDWLI�LODFD�JHoLú��GLú�\�]H\�WHPL]OL÷L�YH�N|N�\�]H\�G�]OHúWLUPHVL�YH�JHUHNWL÷LQGH�E�\�P�ú�
GLú�HWL�GRNXVXQXQ�FHUUDKL�RODUDN�oÕNDUÕOPDVÕ�EX�LODoODUÕQ�LVWHQPH\HQ�HWNLOHULQLQ��VWHVLQGHQ�JHOP-
H\H�\DUGÕPFÕ�RODELOLU��6XQPXú�ROGX÷XPX]�EX�ROJXGD��KLSHUWDQVL\RQ�QHGHQL� LOH�QLIHGLSLQ�HWNHQ�
PDGGHOL�LODo�NXOODQDQ�YH�GLú�HWL�E�\�PHVL�úLND\HWL�LOH�NOLQL÷LPL]H�EDúYXUDQ�NDGÕQ�KDVWDQÕQ��ID]���
SHULRGRQWDO� WHGDYL� X\JXODQDUDN�� QLIHGLSLQ� GH÷LúWLULOHUHN� YH� D÷Õ]� KLM\HQL� L\LOHúWLULOHUHN� FHUUDKL�
LúOHP�KHQ�]�\DSÕOPDGDQ�QH�NDGDU�L\LOHúPH�VD÷ODQGÕ÷Õ�J|VWHULOPLúWLU��

Anahtar Sözcükler:
'Lú�HWL�E�\�PHVL��+LSHUWDQVL\RQ��.DOVL\XP�NDQDO�EORN|U���1LIHGLSLQ
�
ABSTRACT 
*LQJLYDO�HQODUJHPHQW�LV�D�YROXPHWULF�LQFUHDVH�LQ�WKH�JLQJLYD�DVVRFLDWHG�ZLWK�PDQ\�IDFWRUV�VXFK�
DV� LQIODPPDWLRQ��QHRSODVPV�� V\VWHPLF�GLVHDVHV�DQG�GUXJV��$OWKRXJK� WKH�ELRORJLF�PHFKDQLVPV�
UHVSRQVLEOH�IRU�GUXJ�PHGLDWHG�JLQJLYDO�HQODUJHPHQW�UHPDLQ�XQFOHDU��D�PXOWLIDFWRULDO�HWLRORJ\�LV�
FRQVLGHUHG�WR�EH�UHVSRQVLEOH��1LIHGLSLQH�LV�D�FDOFLXP�FKDQQHO�EORFNHU�WKDW�LV�IUHTXHQWO\�XVHG�LQ�
WKH�WUHDWPHQW�RI�K\SHUWHQVLRQ�DQG�FDQ�FDXVH�JLQJLYDO�HQODUJHPHQW��*LQJLYDO�HQODUJHPHQW�FDQ�EH�
PDQDJHG�ORFDOO\�DQG�V\VWHPLFDOO\�ZLWK�D�FRPELQDWLRQ�RI�PHGLFDO�DQG�GHQWDO�WUHDWPHQW��&R�RSHUD-
WLYH�WHDPZRUN�DQG�JRRG�FRPPXQLFDWLRQ�EHWZHHQ�WKH�SDWLHQW��WKHLU�GRFWRU�DQG�WKHLU�GHQWLVW�DUH�
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FHUUDKL� WHGDYL� VRQUDVÕ� UHN�UUHQV� RUDQODUÕ� \�NVHNWLU�� %X�
ROJXGD�� QLIHGLSLQ� NXOODQÕPÕQD� ED÷OÕ� RUWD\D� oÕNDQ� GLú� HWL�
E�\�PHVLQGH��LODFÕQ�GH÷LúWLULOPHVL�YH�ORNDO�IDNW|UOHULQ�HOLPL-
QDV\RQX� LOH� |QHPOL� |Oo�GH� G�]HOPH� VD÷ODGÕ÷Õ� J|U�OP�úW�U��
8]XQ�G|QHP�NOLQLN�VRQXoODU�GLNNDWH�DOÕQGÕ÷ÕQGD��LODFD�ED÷OÕ�
GLú� HWL� E�\�PHOHULQGH�� LODFÕQ� \DQÕ� VÕUD� EDNWHUL� SOD÷ÕQÕQ� GD�
|QHPOL�ELU�IDNW|U�ROGX÷X�YH�Q�NV�Q�J|]OHQPHPHVLQGH�LGDPH�
ID]ÕQÕQ�|QHPOL�ELU�URO�R\QDGÕ÷Õ�ELOLQPHNWHGLU��+DVWDPÕ]ÕQ�GLú�
HWL� NRQWXUODUÕ� ���� D\GD� WHNUDU� GH÷HUOHQGLULOHFHN�� JHUHNWL÷L�
WDNGLUGH�FHUUDKL� LúOHP�SODQODQDFDNWÕU��%X�YDNDGD� LODFD�ED÷OÕ�
GLú�HWL�E�\�PHOHULQLQ�GR÷UX�ELU�WHGDYL�SODQODPDVÕ�LOH�FHUUDKL�
ID]D�JHoLOPHGHQ�|QHPOL�|Oo�GH�NRQWURO� DOWÕQD�DOÕQDELOHFH÷L��
SHN�oRN�YDNDGD�FHUUDKL�LúOHPH�JHUHN�NDOPDGDQ�\D�GD�GDKD�D]�
LQYD]LY�FHUUDKL�LúOHPOHUOH�WHGDYL�V�UHFLQLQ�WDPDPODQDELOHFH÷L�
J|VWHULOPLúWLU��

<D]DU�.DWNÕODUÕ�
2OJXQXQ�WHúKLV��WHGDYL�YH�WDNLS�DúDPDODUÕQGD�=�9�6��YH�.�h���
2OJX� UDSRUXQXQ�\D]ÕOPDVÕ�YH�G�]HQOHQPHVLQGH�=�9�6���6RQ�
NRQWUROOHU�.�h��WDUDIÕQGDQ�\DSÕOPÕúWÕU�

+DVWD�2QDPÕ�
+DVWDQÕQ� LP]DODPÕú� ROGX÷X� D\GÕQODWÕOPÕú� RQDP� IRUPX�
PHYFXWWXU�

dÕNDU�dDWÕúPDVÕ�
+HUKDQJL�ELU�oÕNDU�oDWÕúPDVÕ�\RNWXU�

)LQDQVDO�'HVWHN�
)LQDQVDO�GHVWHN�ELOGLUPHPHNWHGLU�
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'Lú�HWL�E�\�PHVL��HQIODPDV\RQ��QHRSOD]PODU��VLVWHPLN�KDVWDOÕNODU�YH�LODoODU�JLEL�ELUoRN�IDNW|UOH�
LOLúNLOL�RODQ�GLú�HWLQGHNL�KDFLPVHO�ELU�DUWÕúWÕU��øODFD�ED÷OÕ�GLú�HWL�E�\�PHOHULQLQ�PHNDQL]PDVÕ�WDP�
RODUDN� DQODúÕODPDPÕúWÕU�� IDNDW�PXOWLIDNW|UL\HO� HWNHQOHUH�ED÷OÕ� ROGX÷X�ELOLQPHNWHGLU��1LIHGLSLQ��
KLSHUWDQVL\RQ�WHGDYLVLQGH�VÕNOÕNOD�NXOODQÕODQ�YH�GLú�HWL�E�\�PHVLQH�QHGHQ�RODELOHQ�ELU�NDOVL\XP�
NDQDO� EORN|U�G�U�� 'Lú� HWL� E�\�PHVL��PHGLNDO� YH� GHQWDO� WHGDYLQLQ� NRPELQDV\RQX� LOH� ORNDO� YH�
VLVWHPLN�RODUDN�\|QHWLOHELOLU��+DVWD��KDVWDQÕQ�GRNWRUX�YH�GLú�KHNLPL�DUDVÕQGD�Lú�ELUOL÷LQH�GD\DOÕ�
HNLS�oDOÕúPDVÕ�YH�L\L�ELU�LOHWLúLPLQ�ROPDVÕ�WHGDYL�DoÕVÕQGDQ�ROGXNoD�|QHPOLGLU��ø\L�ELU�D÷Õ]�KLM\HQL��
DOWHUQDWLI�LODFD�JHoLú��GLú�\�]H\�WHPL]OL÷L�YH�N|N�\�]H\�G�]OHúWLUPHVL�YH�JHUHNWL÷LQGH�E�\�P�ú�
GLú�HWL�GRNXVXQXQ�FHUUDKL�RODUDN�oÕNDUÕOPDVÕ�EX�LODoODUÕQ�LVWHQPH\HQ�HWNLOHULQLQ��VWHVLQGHQ�JHOP-
H\H�\DUGÕPFÕ�RODELOLU��6XQPXú�ROGX÷XPX]�EX�ROJXGD��KLSHUWDQVL\RQ�QHGHQL� LOH�QLIHGLSLQ�HWNHQ�
PDGGHOL�LODo�NXOODQDQ�YH�GLú�HWL�E�\�PHVL�úLND\HWL�LOH�NOLQL÷LPL]H�EDúYXUDQ�NDGÕQ�KDVWDQÕQ��ID]���
SHULRGRQWDO� WHGDYL� X\JXODQDUDN�� QLIHGLSLQ� GH÷LúWLULOHUHN� YH� D÷Õ]� KLM\HQL� L\LOHúWLULOHUHN� FHUUDKL�
LúOHP�KHQ�]�\DSÕOPDGDQ�QH�NDGDU�L\LOHúPH�VD÷ODQGÕ÷Õ�J|VWHULOPLúWLU��
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/ʈ:ʈ̪
'Lú� HWL� E�\�PHVL�� HQIODPDV\RQ�� QHRSOD]PODU�� VLVWHPLN�
KDVWDOÕNODU� YH� LODoODU� JLEL� ELUoRN� IDNW|UOH� LOLúNLOL� RODQ� GLú�
HWLQGHNL�KDFLPVHO�ELU�DUWÕúWÕU��'Lú�HWL�E�\�PHVLQH�QHGHQ�RODQ�
IDNW|UOHUGHQ� HQ� |QHPOLVL� LODoODUGÕU� ����� øODFD� ED÷OÕ� GLú� HWL�
E�\�PHOHULQLQ� PHNDQL]PDVÕ� WDP� RODUDN� DQODúÕODPDPÕúWÕU��
IDNDW�PXOWLIDNW|UL\HO�HWNHQOHUH�ED÷OÕ�ROGX÷X�GD�ELOLQPHNWHGLU��
*HQHO�RODUDN�LODFD�ED÷OÕ�GLú�HWL�E�\�PHVLQH�QHGHQ�RODQ�LODoODU�
�� JUXS� DOWÕQGD� WRSODQPDNWDGÕU�� DQWLNRQY�OVDQODU� �IHQLWRLQ��
IHQREDUELWDO��YLJDEDWULQ��VRG\XP�YDOSURDW���LPP�QV�SUHVDQ-
ODU� YH� NDOVL\XP� NDQDO� EORN|UOHUL� �QLIHGLSLQ�� GLOWLD]HP��
YHUDSDPLO�� ������� +HU� QH� NDGDU� IDUNOÕ� IDUPDNRORMLN� HWNLOHUH�
VDKLS� ROVDODU� GD�� EX� LODoODUÕQ� �o�� GH� LQWUDVHOO�OHU� NDOVL\XP�
L\RQ� DNÕúÕQÕ� LQKLEH� HGHUOHU� YH� K�FUHVHO� G�]H\GH� EHQ]HU�
PHNDQL]PD\D�VDKLSWLUOHU��øODFD�ED÷OÕ�JHOLúHQ�GLú�HWL�E�\�PH��
OHULQGHQ�HQ�VÕN�J|U�OHQOHULQGHQ�ELUL�NDOVL\XP�NDQDO�EORN|U��
RODQ�QLIHGLSLQH�ED÷OÕ�PH\GDQD�JHOHQ�GLú�HWL�E�\�PHVLGLU������
%X� LODo�GLú�HWL�ED÷�GRNXVXQXQ�HNVWUDVHO�OHU�PDWULNVLQGH�ELU�
DUWÕú� ROXúWXUDFDN� úHNLOGH� ILEUREODVWODUÕQ� IRQNVL\RQODUÕQÕ�
HWNLOHPHNWHGLU������

øODFD� ED÷OÕ� GLú� HWL� E�\�PHOHULQLQ� oR÷X� NOLQLN� RODUDN� D\ÕUW�
HGLOHPH]OHU�� %�\�PH� LOJLOL� LODoODUÕQ� NXOODQÕPÕQÕ� WDNLEHQ�
RUWDODPD�����D\�VRQUD�RUWD\D�oÕNDU�YH�JHQHOOLNOH� LQWHUGHQWDO�
SDSLOGHQ� EDúODU� YH� GLúOHULQ� ODELDO� \�]H\OHULQH� GR÷UX� \D\ÕOÕU�
�����%�\�P�ú�GLú�HWLQLQ�J|U�Q�P��VÕNÕ�NÕYDPOÕ�YH�ILEURWLNWLU��
DQFDN� ROD\D� HQIODPDV\RQ� HúOLN� HGHUVH� GLú� HWL� VÕNÕ� NÕYDPOÕ��
ILEURWLN�J|U�QW�V�Q��ND\EHGHU�YH�GDKD�NÕUPÕ]Õ��NDQDPDOÕ�ELU�
KDO� DOÕU�� %�\�PHOHU� JHQHOOLNOH� \DSÕúÕN� GLú� HWL� LOH� VÕQÕUOÕGÕU��
DQFDN� NRURQDO� \|QGH� E�\�PH� J|VWHUHUHN� oL÷QHPH� YH\D�
NRQXúPD\Õ�HWNLOH\HELOLUOHU������øODFD�ED÷OÕ�GLú�HWL�E�\�PHOHUL��
ORNDO�HWNHQOHU�RUWDGDQ�NDOGÕUÕODUDN��PHNDQLN�YH�NLP\DVDO�SODN�
NRQWURO�� X\JXODQDUDN�� L\L� ELU� RUDO� KLM\HQ� VD÷ODQDUDN�� LODo�
NHVLOHUHN� YH\D� EDúND� ELU� LODoOD� GH÷LúWLULOHUHN� YH� JHUHNOL�
YDNDODUGD� FHUUDKL� P�GDKDOH� X\JXODQDUDN� NRQWURO� DOWÕQD�
DOÕQDELOLU����

6XQPXú� ROGX÷XPX]� EX� ROJXGD�� KLSHUWDQVL\RQ� QHGHQL� LOH�
QLIHGLSLQ� HWNHQ� PDGGHOL� LODo� NXOODQDQ� YH� GLú� HWL� E�\�PHVL�
úLND\HWL� LOH� NOLQL÷LPL]H� EDúYXUDQ� NDGÕQ� KDVWDQÕQ�� ID]� ��
SHULRGRQWDO� WHGDYL� X\JXODQDUDN�� QLIHGLSLQ� GH÷LúWLULOHUHN� YH�
D÷Õ]�KLM\HQL�L\LOHúWLULOHUHN�FHUUDKL�LúOHP�KHQ�]�\DSÕOPDGDQ�QH�
NDGDU�L\LOHúPH�VD÷ODQGÕ÷Õ�J|VWHULOPLúWLU��

OLGU
+LSHUWDQVL\RQ�WDQÕVÕ\OD���\ÕOGÕU�J�QO�N����PJ�QLIHGLSLQ�NXOOD-
QDQ� ��� \DúÕQGDNL� NDGÕQ� KDVWD� �� \ÕOGÕU� PHYFXW� RODQ� GLú� HWL�
E�\�PHVL�úLND\HWL\OH�NOLQL÷LPL]H�EDúYXUGX��$OÕQDQ�DQDPQH��
]LQGH�KDVWDQÕQ�KLSHUWDQVL\RQ�KDVWDVÕ�ROGX÷X�YH���\ÕOGÕU�QLIH��
GLSLQ��$GDODW����PJ��NXOODQGÕ÷Õ����\ÕOGÕU�GD�GLú�HWL�E�\�PHVL�
VRUXQX�ROGX÷X�|÷UHQLOGL��+DVWDQÕQ�D÷Õ]�LoL�PXD\HQHVLQGH�VD÷�
�VW�YH�VD÷�DOW�oHQHGH�VDQWDO�NHVLFL�GLúWHQ�ELULQFL�E�\�N�D]Õ�GLúH�
NDGDU� LQWHUGHQWDO� GLú� HWL� E|OJHVLQGH�� ORE�OHU� WDU]GD�� NROD\�
NDQD\DQ��GLúOHULQ�NURQODUÕQÕQ�\DUÕVÕQD�NDGDU�LOHUOHPLú�GLú�HWL�
E�\�PHVL�WHVSLW�HGLOGL��5HVLPOHU���YH�����

Resim 1��+DVWDQÕQ�LON�VHDQV�D÷Õ]�LoL�J|U�QW�V������

Resim 2. +DVWDQÕQ�LON�VHDQV�D÷Õ]�LoL�J|U�QW�V������

7HGDYL�|QFHVLQGH�KDVWDGD�KDOLWR]LV��D÷Õ]GD�N|W��WDW�YH�HVWHWLN�
VRUXQODU� PHYFXWWX�� � <DSÕODQ� LQWUDRUDO� PXD\HQHGH� KDVWDQÕQ�
RUDO�KLM\HQLQLQ�ROGXNoD�N|W��ROGX÷X��\D\JÕQ�VXSUD�YH�VXEJLQ-
JLYDO�GLú�WDúODUÕ�ROGX÷X�J|U�OG���
'Lú�HWL�E�\�PHVLQLQ�J|U�OG�÷��E|OJHOHUGH�RUWDODPD���PP¶OLN�
PLNV��JHUoHN�YH�\DODQFÕ��FHSOHU�EXOXQPDNWD�YH�DOÕQDQ�RUWRS-
DQWRPRJUDILN� UDG\RJUDID� J|UH� KRUL]RQWDO� DOYHROHU� NHPLN�
ND\ÕSODUÕ�J|U�OPHNWH\GL��5HVLP�����

Resim 3. +DVWDQÕQ�UDG\RJUDILN�J|U�QW�V����

$\UÕFD�� KDVWD\D� GLú� HWL� E�\�PHVL� YH� JLQJLYDO� LQGHNV� �*ø��
|Oo�POHUL�\DSÕOPÕúWÕU��'Lú�HWL�LOWLKDEÕQÕQ�GHUHFHVLQLQ�|Oo�OPH-
VL� LoLQ� /|H� YH� 6LOQHVV� ���� WDUDIÕQGDQ� JHOLúWLULOHQ� JLQJLYDO�
LQGHNV��*ø��VLVWHPL��GLú�HWL�E�\�PHVLQLQ�ER\XWXQXQ�EHOLUOHQ-
PHVLQGH�LVH�$QJHOHSRXORV�YH�*RD]�����WDUDIÕQGDQ�JHOLúWLULOHQ�
0LOOHU� YH� 'DPP¶D� ����� J|UH� PRGLIL\H� HGLOPLú� *LQJLYDO�
+LSHUSOD]L�øQGHNVL��*+ø��NXOODQÕOPÕúWÕU��0: QRUPDO�GLúHWL��1:���
PP¶GHQ�D]�PLQLPDO�GLú�HWL�E�\�PHVL��DQDWRPLN�NURQXQ�VHUYL-
NDO��oO�V�QH�NDGDU�YH\D�GDKD�D]�ELU�E�\�PH��2:�����PP��RUWD�

��

GHUHFHOL�GLú�HWL�E�\�PHVL��RUWD��oO�\H�X]DQDQ�E�\�PH��3:���
PP¶GHQ�ID]OD��úLGGHWOL�E�\�PH��NURQXQ��oWH�LNLVLQGHQ�ID]OD�
RODQ�E�\�PH\L�LIDGH�HWPHNWHGLU��
+DVWDGDNL�PHYFXW� GLú� HWL� E�\�PHVLQLQ� NXOODQGÕ÷Õ� NDOVL\XP�
NDQDO�EORN|U�QH� �1LIHGLSLQ��ED÷OÕ�RODELOHFH÷L�G�ú�Q�OG��YH�
LODo� UHMLPL� GH÷LúLNOL÷L� LoLQ� KDVWD� NDUGL\ROR÷X� LOH� NRQV�OWH�
HGLOGL� YH� QLIHGLSLQ� �$GDODW�� NDQGHVDUWDQ� �$WDNDQG�3OXV�� LOH�
GH÷LúWLULOGL�� +DVWD\D� GLú� IÕUoDODPD� YH� DUD� \�]� WHPL]OL÷LQL�
LoHUHQ�RUDO�KLM\HQ�H÷LWLPL�X\JXODPDOÕ�úHNLOGH�DQODWÕOGÕ��$UGÕQ-
GDQ� KDVWD\D� �� VHDQV� GLú� \�]H\� WHPL]OL÷L� \DSÕOÕS� WDNLS� HGHQ�
VHDQVODUGD� N|N� \�]H\� G�]OHúWLUPHVL� LúOHPOHUL� X\JXODQGÕ��
+DVWD\D�KHU�VHDQVWD�RUDO�KLM\HQ�PRWLYDV\RQX�YHULOGL��%LULQFL�
D\GD�\DSÕODQ�NRQWUROGH�GLú�HWL�E�\�PHVLQGH�JHULOHPH�ROGX÷X�
J|]OHPOHQGL�� ho�QF�� D\� NRQWURO�QGH� E�\�PHQLQ� |QHPOL�
|Oo�GH�G�]HOGL÷L�J|U�OG���5HVLP�����

          Resim 4. ho�QF��D\�NRQWURO�VHDQVÕQGD�KDVWDQÕQ�D÷Õ]�LoL�J|U�QW�V���

$OWÕQFÕ� D\� NRQWURO�QGH� E�\�PH� |QHPOL� |Oo�GH� JHULOHPLúWL�
�5HVLPOHU���YH�����+DVWD\D�KHQ�]�KHUKDQJL�ELU�FHUUDKL�LúOHP�
X\JXODQPDGÕ��

�������
          Resim 5.  $OWÕQFÕ�D\�NRQWURO�VHDQVÕQGD�KDVWDQÕQ�D÷Õ]�LoL�J|U�QW�V���

          

         Resim 6.  +DVWDQÕQ����D\�D÷Õ]�LoL�NRQWURO�J|U�QW�V��

<):<1̪5)
'LKLGURSLULGLQ�W�UHYL�ELU�NDOVL\XP�NDQDO�EORN|U��RODQ�QLIHG-
LSLQ� KLSHUWDQVL\RQ� WHGDYLVLQGH� VÕNOÕNOD� NXOODQÕOPDNWDGÕU��
øODoODUÕQ� GLú� HWL� E�\�PHVLQL� KDQJL� \ROODUOD� LQG�NOHGL÷L� WDP�
RODUDN� DQODúÕOPDPDVÕQD� UD÷PHQ��ED]Õ� DUDúWÕUÕFÕODU�\Dú�� LODYH�
PHGLNDV\RQODU�� SHULRGRQWDO� GH÷LúNHQOHU� YH� JHQHWLN� JLEL�
IDNW|UOHULQ�DOÕQDQ�LODoODU�LOH�GLú�HWL�GRNXVX�ELOHúHQOHUL�DUDVÕQ-
GDNL�LOLúNL\H�HWNL�HWWLNOHULQL�EHOLUWPLúOHUGLU�������%D]Õ�oDOÕúPD-
ODUGD�LODFÕQ�HúLN�NRQVDQWUDV\RQXQXQ�GLúHWLQGHNL�GH÷LúLPOHULQ�
EDúODPDVÕQD�HWNL�HWWL÷LQL�YH�EX�HúLN�GH÷HULQLQ�ELUH\GHQ�ELUH\H�
GH÷LúHFH÷L� ELOGLULOPLúNHQ�� ED]Õ� oDOÕúPDODUGD� LVH� LODFÕQ� GR]X�
YH�W�N�U�N�VHUXP�NRQVDQWUDV\RQX�LOH�GLú�HWL�E�\�PH�úLGGHWL�
DUDVÕQGD� SR]LWLI� ELU� NRUHODV\RQ� ROGX÷X� ELOGLULOPLúWLU� ������
.DOVL\XP�NDQDO�EORN|UOHUL�LOH�WHGDYL�HGLOHQ�KDVWDODUÕQ�VDGHFH�
ELU� NÕVPÕQGD� GLú� HWL� E�\�PHVL� ROGX÷XQGDQ�� EX� ELUH\OHULQ�
ILEUREODVWODUÕQÕQ� LODFD� DQRUPDO� ELU� GX\DUOÕOÕ÷Õ� ROGX÷X�
G�ú�Q�OPHNWHGLU�� D\UÕFD� DúÕUÕ� E�\�P�ú� GLú� HWLQGHNL� ILEUR-
EODVWODUÕQ� oR÷X� NRODMHQ� ROPDNOD� EHUDEHU�� \�NVHN� SURWHLQ�
VHQWH]L� \DSDQ� K�FUHOHU� ROGX÷X� J|U�OPHNWHGLU� ����� <DSÕODQ�
oDOÕúPDODUGD�� LOWLKDSOÕ� GLú� HWLQGH� \�NVHN� VHYL\HGH� EXOXQDQ�
LQWHUO|NLQ��ȕ¶QÕQ� �,/��ȕ�� ILEUREODVWODU��]HULQH�HWNLVL�ROGX÷X�
YH�ILEUREODVWODUÕQ�NRODMHQ�VHQWH]LQL�LQG�NOHGL÷L�EHOLUWLOPLúWLU������
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'LKLGURSLULGLQ�W�UHYL�ELU�NDOVL\XP�NDQDO�EORN|U��RODQ�QLIHG-
LSLQ� KLSHUWDQVL\RQ� WHGDYLVLQGH� VÕNOÕNOD� NXOODQÕOPDNWDGÕU��
øODoODUÕQ� GLú� HWL� E�\�PHVLQL� KDQJL� \ROODUOD� LQG�NOHGL÷L� WDP�
RODUDN� DQODúÕOPDPDVÕQD� UD÷PHQ��ED]Õ� DUDúWÕUÕFÕODU�\Dú�� LODYH�
PHGLNDV\RQODU�� SHULRGRQWDO� GH÷LúNHQOHU� YH� JHQHWLN� JLEL�
IDNW|UOHULQ�DOÕQDQ�LODoODU�LOH�GLú�HWL�GRNXVX�ELOHúHQOHUL�DUDVÕQ-
GDNL�LOLúNL\H�HWNL�HWWLNOHULQL�EHOLUWPLúOHUGLU�������%D]Õ�oDOÕúPD-
ODUGD�LODFÕQ�HúLN�NRQVDQWUDV\RQXQXQ�GLúHWLQGHNL�GH÷LúLPOHULQ�
EDúODPDVÕQD�HWNL�HWWL÷LQL�YH�EX�HúLN�GH÷HULQLQ�ELUH\GHQ�ELUH\H�
GH÷LúHFH÷L� ELOGLULOPLúNHQ�� ED]Õ� oDOÕúPDODUGD� LVH� LODFÕQ� GR]X�
YH�W�N�U�N�VHUXP�NRQVDQWUDV\RQX�LOH�GLú�HWL�E�\�PH�úLGGHWL�
DUDVÕQGD� SR]LWLI� ELU� NRUHODV\RQ� ROGX÷X� ELOGLULOPLúWLU� ������
.DOVL\XP�NDQDO�EORN|UOHUL�LOH�WHGDYL�HGLOHQ�KDVWDODUÕQ�VDGHFH�
ELU� NÕVPÕQGD� GLú� HWL� E�\�PHVL� ROGX÷XQGDQ�� EX� ELUH\OHULQ�
ILEUREODVWODUÕQÕQ� LODFD� DQRUPDO� ELU� GX\DUOÕOÕ÷Õ� ROGX÷X�
G�ú�Q�OPHNWHGLU�� D\UÕFD� DúÕUÕ� E�\�P�ú� GLú� HWLQGHNL� ILEUR-
EODVWODUÕQ� oR÷X� NRODMHQ� ROPDNOD� EHUDEHU�� \�NVHN� SURWHLQ�
VHQWH]L� \DSDQ� K�FUHOHU� ROGX÷X� J|U�OPHNWHGLU� ����� <DSÕODQ�
oDOÕúPDODUGD�� LOWLKDSOÕ� GLú� HWLQGH� \�NVHN� VHYL\HGH� EXOXQDQ�
LQWHUO|NLQ��ȕ¶QÕQ� �,/��ȕ�� ILEUREODVWODU��]HULQH�HWNLVL�ROGX÷X�
YH�ILEUREODVWODUÕQ�NRODMHQ�VHQWH]LQL�LQG�NOHGL÷L�EHOLUWLOPLúWLU������
'Lú� HWL� E�\�PHOHULQLQ� ROXúXPX� YH� E�\�NO�÷�QGH� QLIHGLSLQ�
WHGDYLVLQLQ�V�UHVL�YH�GR]XQXQ�|QHPOL�ROGX÷X�YXUJXODQPÕúWÕU��
øODo� NXOODQÕPÕQD� ED÷OÕ� JHOLúHQ� GLú� HWL� E�\�PHVL� LOH� LOJLOL�
\DSÕODQ�oDOÕúPDODUGD�JLQJLYDO�HQIODPDV\RQXQ�GLú�HWL�E�\�PH-
VLQLQ�JHOLúLPL�LoLQ�|QHPOL�ELU�ULVN�IDNW|U��ROGX÷X�UDSRU�HGLOP-
LúWLU�������+HLMO�YH�6XQGLQ������WDUDIÕQGDQ�\DSÕODQ�ELU�oDOÕúPD-
GD�QLIHGLSLQ�YHULOHQ�N|SHNOHUGH�� KLSHUSODVWLN�GH÷LúLNOLNOHULQ�
VDGHFH�HQIODPDV\RQ�EHOLUWLOHUL�J|VWHUHQ�DODQODUGD�J|U�OG�÷���
VD÷OÕNOÕ�E|OJHOHUGH�LOH�J|U�OPHGL÷L�J|VWHULOPLúWLU�
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RODUDN� EDúODU� YH� IDVLDO� YH� OLQJXDO� JLQJLYDO� PDUMLQH� GR÷UX�
\D\ÕOÕU�� .OLQLN� WDEOR� LOHUOHGLNoH� GLú� HWL� E�\�PHVL�� NURQXQ�
|QHPOL� ELU� NÕVPÕQÕ� NDSOD\DUDN� RNO�]\RQGD� NDUúÕW� GLúOHUOH�
WHPDVD� JHoHU�� %L]LP� ROJXPX]� GD� OLWHUDW�UOH� X\XPOX� RODUDN�
EHQ]HU�ELU�E�\�PH�YH�NOLQLN�WDEOR�J|VWHUPHNWHGLU��
%X� YDNDGD� KDVWD\D� LON� RODUDN� RUDO� KLM\HQ� H÷LWLPL� YHULOLS�
KDVWDQÕQ� GLú� \�]H\L� WHPL]OL÷L� YH� N|N� \�]H\L� G�]OHúWLUPHVL�
LúOHPOHUL� X\JXODQPÕúWÕU�� 'DKD� VRQUD� KDVWD� NDUGL\ROR÷X� LOH�
NRQV�OWH�HGLOPLú�YH�QLIHGLSLQ�HWNHQ�PDGGHOL�LODFÕ�NDQGHVDUWDQ�
HWNHQ�PDGGHOL� LODo� LOH�GH÷LúWLULOPLúWLU�� øODFÕQ�NHVLOPHVL�YH\D�
GH÷LúWLULOPHVL�VRQUDVÕ�GLú�HWL�E�\�PHVLQGH�JHULOHPH�LoLQ������
D\� EHNOHQPHVL� JHUHNWL÷L� ELOLQPHNWHGLU� ����������� <XNDUÕGD�
EHOLUWLOHQ�LúOHPOHULQ�X\JXODQPDVÕQGDQ�VRQUD�GLú�HWL�E�\�PH-
VLQGH� D\ODU� LoLQGH� JHULOHPH� J|]OHQGL÷L� J|U�OG��� +DVWD\D�
KHQ�]� KHUKDQJL� FHUUDKL� LúOHP� X\JXODQPDPÕúWÕU�� ho� D\OÕN�
DUDOÕNODUOD�\DSÕODQ���D\OÕN�NRQWURO�V�UHVLQFH�KDVWDQÕQ�GLú�HWL�
E�\�PHVLQLQ� |QHPOL� |Oo�GH� JHULOHGL÷L� J|U�OP�úW�U�� +HQ�]�
LGHDO� GLú� HWL� NRQWXUODUÕQD� XODúÕOPDPÕú� ROPDVÕQD� UD÷PHQ�
|QHPOL�|Oo�GH�L\LOHúPH�ND\GHGLOHQ�KDVWDPÕ]GD�WHGDYLQLQ�����
D\ÕQGDQ� VRQUD� LGHDO� NRQWXUODUÕQ� VD÷ODQDPDPDVÕ� GXUXPXQGD�
FHUUDKL� WHGDYL� SODQODQDFDNWÕU�� øODFD� ED÷OÕ� GLú� HWL� E�\�PHVL�
RODQ� KDVWDODUGD�� �� D\� DUD\OD� SHULRGRQWDO� LGDPH� WHGDYLVL�
|QHULOPHNWHGLU�� KHU� NRQWURO� GHWD\OÕ� RUDO� KLM\HQ� H÷LWLPLQL��
JHUHNWL÷LQGH� VXSUD� YH� VXEJLQJLYDO� GLú� \�]H\� WHPL]OL÷LQL�
LoHUPHOLGLU�������
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'Lú� HWL� E�\�PHVL�� HQIODPDV\RQ�� QHRSOD]PODU�� VLVWHPLN�
KDVWDOÕNODU� YH� LODoODU� JLEL� ELUoRN� IDNW|UOH� LOLúNLOL� RODQ� GLú�
HWLQGHNL�KDFLPVHO�ELU�DUWÕúWÕU��'Lú�HWL�E�\�PHVLQH�QHGHQ�RODQ�
IDNW|UOHUGHQ� HQ� |QHPOLVL� LODoODUGÕU� ����� øODFD� ED÷OÕ� GLú� HWL�
E�\�PHOHULQLQ� PHNDQL]PDVÕ� WDP� RODUDN� DQODúÕODPDPÕúWÕU��
IDNDW�PXOWLIDNW|UL\HO�HWNHQOHUH�ED÷OÕ�ROGX÷X�GD�ELOLQPHNWHGLU��
*HQHO�RODUDN�LODFD�ED÷OÕ�GLú�HWL�E�\�PHVLQH�QHGHQ�RODQ�LODoODU�
�� JUXS� DOWÕQGD� WRSODQPDNWDGÕU�� DQWLNRQY�OVDQODU� �IHQLWRLQ��
IHQREDUELWDO��YLJDEDWULQ��VRG\XP�YDOSURDW���LPP�QV�SUHVDQ-
ODU� YH� NDOVL\XP� NDQDO� EORN|UOHUL� �QLIHGLSLQ�� GLOWLD]HP��
YHUDSDPLO�� ������� +HU� QH� NDGDU� IDUNOÕ� IDUPDNRORMLN� HWNLOHUH�
VDKLS� ROVDODU� GD�� EX� LODoODUÕQ� �o�� GH� LQWUDVHOO�OHU� NDOVL\XP�
L\RQ� DNÕúÕQÕ� LQKLEH� HGHUOHU� YH� K�FUHVHO� G�]H\GH� EHQ]HU�
PHNDQL]PD\D�VDKLSWLUOHU��øODFD�ED÷OÕ�JHOLúHQ�GLú�HWL�E�\�PH��
OHULQGHQ�HQ�VÕN�J|U�OHQOHULQGHQ�ELUL�NDOVL\XP�NDQDO�EORN|U��
RODQ�QLIHGLSLQH�ED÷OÕ�PH\GDQD�JHOHQ�GLú�HWL�E�\�PHVLGLU������
%X� LODo�GLú�HWL�ED÷�GRNXVXQXQ�HNVWUDVHO�OHU�PDWULNVLQGH�ELU�
DUWÕú� ROXúWXUDFDN� úHNLOGH� ILEUREODVWODUÕQ� IRQNVL\RQODUÕQÕ�
HWNLOHPHNWHGLU������

øODFD� ED÷OÕ� GLú� HWL� E�\�PHOHULQLQ� oR÷X� NOLQLN� RODUDN� D\ÕUW�
HGLOHPH]OHU�� %�\�PH� LOJLOL� LODoODUÕQ� NXOODQÕPÕQÕ� WDNLEHQ�
RUWDODPD�����D\�VRQUD�RUWD\D�oÕNDU�YH�JHQHOOLNOH� LQWHUGHQWDO�
SDSLOGHQ� EDúODU� YH� GLúOHULQ� ODELDO� \�]H\OHULQH� GR÷UX� \D\ÕOÕU�
�����%�\�P�ú�GLú�HWLQLQ�J|U�Q�P��VÕNÕ�NÕYDPOÕ�YH�ILEURWLNWLU��
DQFDN� ROD\D� HQIODPDV\RQ� HúOLN� HGHUVH� GLú� HWL� VÕNÕ� NÕYDPOÕ��
ILEURWLN�J|U�QW�V�Q��ND\EHGHU�YH�GDKD�NÕUPÕ]Õ��NDQDPDOÕ�ELU�
KDO� DOÕU�� %�\�PHOHU� JHQHOOLNOH� \DSÕúÕN� GLú� HWL� LOH� VÕQÕUOÕGÕU��
DQFDN� NRURQDO� \|QGH� E�\�PH� J|VWHUHUHN� oL÷QHPH� YH\D�
NRQXúPD\Õ�HWNLOH\HELOLUOHU������øODFD�ED÷OÕ�GLú�HWL�E�\�PHOHUL��
ORNDO�HWNHQOHU�RUWDGDQ�NDOGÕUÕODUDN��PHNDQLN�YH�NLP\DVDO�SODN�
NRQWURO�� X\JXODQDUDN�� L\L� ELU� RUDO� KLM\HQ� VD÷ODQDUDN�� LODo�
NHVLOHUHN� YH\D� EDúND� ELU� LODoOD� GH÷LúWLULOHUHN� YH� JHUHNOL�
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]LQGH�KDVWDQÕQ�KLSHUWDQVL\RQ�KDVWDVÕ�ROGX÷X�YH���\ÕOGÕU�QLIH��
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0LOOHU� YH� 'DPP¶D� ����� J|UH� PRGLIL\H� HGLOPLú� *LQJLYDO�
+LSHUSOD]L�øQGHNVL��*+ø��NXOODQÕOPÕúWÕU��0: QRUPDO�GLúHWL��1:���
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LSLQ� KLSHUWDQVL\RQ� WHGDYLVLQGH� VÕNOÕNOD� NXOODQÕOPDNWDGÕU��
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ODUGD�LODFÕQ�HúLN�NRQVDQWUDV\RQXQXQ�GLúHWLQGHNL�GH÷LúLPOHULQ�
EDúODPDVÕQD�HWNL�HWWL÷LQL�YH�EX�HúLN�GH÷HULQLQ�ELUH\GHQ�ELUH\H�
GH÷LúHFH÷L� ELOGLULOPLúNHQ�� ED]Õ� oDOÕúPDODUGD� LVH� LODFÕQ� GR]X�
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|QHPOL� ELU� NÕVPÕQÕ� NDSOD\DUDN� RNO�]\RQGD� NDUúÕW� GLúOHUOH�
WHPDVD� JHoHU�� %L]LP� ROJXPX]� GD� OLWHUDW�UOH� X\XPOX� RODUDN�
EHQ]HU�ELU�E�\�PH�YH�NOLQLN�WDEOR�J|VWHUPHNWHGLU��
%X� YDNDGD� KDVWD\D� LON� RODUDN� RUDO� KLM\HQ� H÷LWLPL� YHULOLS�
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LúOHPOHUL� X\JXODQPÕúWÕU�� 'DKD� VRQUD� KDVWD� NDUGL\ROR÷X� LOH�
NRQV�OWH�HGLOPLú�YH�QLIHGLSLQ�HWNHQ�PDGGHOL�LODFÕ�NDQGHVDUWDQ�
HWNHQ�PDGGHOL� LODo� LOH�GH÷LúWLULOPLúWLU�� øODFÕQ�NHVLOPHVL�YH\D�
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EHOLUWLOHQ�LúOHPOHULQ�X\JXODQPDVÕQGDQ�VRQUD�GLú�HWL�E�\�PH-
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RODQ� KDVWDODUGD�� �� D\� DUD\OD� SHULRGRQWDO� LGDPH� WHGDYLVL�
|QHULOPHNWHGLU�� KHU� NRQWURO� GHWD\OÕ� RUDO� KLM\HQ� H÷LWLPLQL��
JHUHNWL÷LQGH� VXSUD� YH� VXEJLQJLYDO� GLú� \�]H\� WHPL]OL÷LQL�
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8]XQ�G|QHP�NOLQLN�VRQXoODU�GLNNDWH�DOÕQGÕ÷ÕQGD��LODFD�ED÷OÕ�
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GLú�HWL�E�\�PHOHULQLQ�GR÷UX�ELU�WHGDYL�SODQODPDVÕ�LOH�FHUUDKL�
ID]D�JHoLOPHGHQ�|QHPOL�|Oo�GH�NRQWURO� DOWÕQD�DOÕQDELOHFH÷L��
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J|VWHULOPLúWLU��

<D]DU�.DWNÕODUÕ�
2OJXQXQ�WHúKLV��WHGDYL�YH�WDNLS�DúDPDODUÕQGD�=�9�6��YH�.�h���
2OJX� UDSRUXQXQ�\D]ÕOPDVÕ�YH�G�]HQOHQPHVLQGH�=�9�6���6RQ�
NRQWUROOHU�.�h��WDUDIÕQGDQ�\DSÕOPÕúWÕU�

+DVWD�2QDPÕ�
+DVWDQÕQ� LP]DODPÕú� ROGX÷X� D\GÕQODWÕOPÕú� RQDP� IRUPX�
PHYFXWWXU�

dÕNDU�dDWÕúPDVÕ�
+HUKDQJL�ELU�oÕNDU�oDWÕúPDVÕ�\RNWXU�

)LQDQVDO�'HVWHN�
)LQDQVDO�GHVWHN�ELOGLUPHPHNWHGLU�



.D]DQFÕR÷OX�+��(ULúHQ�0��'HPLUWDú�1��7�UNPHQ�
$��*�OV�P�$��'Lú�HWL�E�\�PHVL�PH\GDQD�JHWLUHQ�
LODoODU�YH� WHGDYLOHUL�� -� ,VWDQEXO�8QLY�)DF�'HQW��
��������������

1HVOLúDK� 7DQ� 0��<ÕOGÕUÕP� (�� 1LIHGLSLQH� ED÷OÕ�
GLúHWL�E�\�PHVL��ROJX�VXQXPX��7�UNL\H�$LOH�+HN�
'HUJ����������������

0LUDQGD�-��%UXQHW�/��5RVHW�3��%HULQL�/��)DUUp�0��
0HQGLHWD� &�� 3UHYDOHQFH� DQG� ULVN� RI� JLQJLYDO�
HQODUJHPHQW�LQ�SDWLHQWV�WUHDWHG�ZLWK�QLIHGLSLQH��-�
3HULRGRQWRO�����������������

.XUJDQ� ù�� gQGHU� &�� 7D\PDQ� $�� $UGLWD� .��
%RVWDQFL�+��.DOVL\XP�NDQDO�EORN|U���DPORGLS-
LQ�� NXOODQLPLQD� ED÷OL� GLúHWL� E�\�PHVL�� �� \LO�
WDNLSOL�YDND�UDSRUX��$WDW�UN�hQLY�'Lú�+HN��)DN�
'HUJ�����������������

%UXQHW�/��0LUDQGD�-��)DUUp�0��%HULQL�/��0HQGLH-
WD� &�� *LQJLYDO� HQODUJHPHQW� LQGXFHG� E\� GUXJV��
'UXJ�6DI�����������������

*URYHU� 9�� .DSRRU� $�� 0DU\D� &�� $PORGLSLQH�
LQGXFHG� JLQJLYDO� K\SHUSODVLD�� -� 2UDO� +HDOWK�
&RPP�'HQW���������������

'HYHFL� .&�� dDOÕúÕU� 0�� 7DQÕN�$�� (UGHP� 0%��
$QWLK\SHUWHQVLYH� GUXJ�LQGXFHG� JLQJLYDO� K\SHU-
SODVLD�� D� FDVH� UHSRUW�� $\GÕQ� 'HQW� -��
�������������

/|H�+��7KH�JLQJLYDO�LQGH[��WKH�SODTXH�LQGH[�DQG�
WKH� UHWHQWLRQ� LQGH[� V\VWHPV�� -� 3HULRGRQWRO��
��������6XSSO�������

��

��

��

��

��

��

��

��

��

���

���

���

���

���

���
�

$QJHORSRXORV� $3�� *RD]� 3:�� ,QFLGHQFH� RI�
GLSKHQ\OK\GDQWRLQ� JLQJLYDO� K\SHUSODVLD�� 2UDO�
6XUJ�2UDO�0HG�2UDO�3DWKRO������������������

0LOOHU� &6��'DPP�''�� ,QFLGHQFH� RI� YHUDSDP-
LO�LQGXFHG�JLQJLYDO�K\SHUSODVLD�LQ�D�GHQWDO�SRSX-
ODWLRQ��-�3HULRGRQWRO����������������

6H\PRXU� 5$�� (OOLV� -6�� 7KRPDVRQ� -0�� 5LVN�
IDFWRUV�IRU�GUXJ�LQGXFHG�JLQJLYDO�RYHUJURZWK��-�
&OLQ�3HULRGRQWRO�����������������

7DYDVVROL�6��<DPDOLN�1��dDۜOD\DQ�)��dDۜOD\DQ�
*��(UDWDOD\�.��7KH�FOLQLFDO�HIIHFWV�RI�QLIHGLSLQH�
RQ�SHULRGRQWDO�VWDWXV��-RXUQDO�RI�SHULRGRQWRORJ\��
���������������

+HLMO�/��6XQGLQ�<��1LWUHQGLSLQH���LQGXFHG�JLQJL-
YDO� RYHUJURZWK� LQ� GRJV�� -� 3HULRGRQWRO��
���������������

%KDUWL� 9�� %DQVDO� &�� 'UXJ�LQGXFHG� JLQJLYDO�
RYHUJURZWK��7KH�QHPHVLV�RI�JLQJLYD�XQUDYHOOHG��
-�,QGLDQ�6RF�3HULRGRQWRO����������������

'H�&DUYDOKR�)DULDV�%��&DEUDO�3$��*XVPmR�(6��
-DPHOOL� 65�� &LP}HV� 5��1RQ‐VXUJLFDO� WUHDWPHQW�
RI�JLQJLYDO�RYHUJURZWK�LQGXFHG�E\�QLIHGLSLQH��D�
FDVH�UHSRUW�RQ�DQ�HOGHUO\�SDWLHQW��*HURGRQWRORJ\��
��������������

9D
WD
QN
KD
�6
DL
Q�
=�
�Y
H�
h
VW
�Q
�.
�
$
NG
�'
Lú
�+
HN
�'
��
��
��
��
��
�

��



ÖZ
7UDYPDWLN� GHQWDO� \DUDODQPDODU�� JHQHO� SRSXODV\RQGD� W�P� VD÷OÕN� \DUDODQPDODUÕQÕQ� ��
LQL��
SHGLDWULN�SRSXODV\RQGD�LVH����
VLQL�ROXúWXUXU��.URQ�N|N�NÕUÕNOÕ�GLúOHULQ�UHVWRUDV\RQ�DúDPDVÕQGD�
ELUoRN�IDUNOÕ�VRUXQOD�NDUúÕODúÕOÕU��.URQ�N|N�NÕUÕNOÕ�GLúOHUGH�NÕUÕ÷ÕQ�GXUXPXQD�ED÷OÕ�RODUDN�NURQ�
ER\X�X]DWPD��RUWRGRQWLN�YH\D�FHUUDKL�HNVWU�]\RQ�JLEL�ELUoRN� IDUNOÕ� WHGDYL� VHoHQH÷L�ROPDVÕQD�
NDUúÕQ�� NÕUÕN� KDWWÕQÕQ� PDUMLQDO� NHPLN� VÕQÕUÕQD� XODúWÕ÷Õ� ELUoRN� YDNDGD� GLúLQ� oHNLPLQH� NDUDU�
YHULOPHVL� VÕN� NDUúÕODúÕODQ� ELU� GXUXPGXU�� %X� ROJX� �VW� oHQH� VD÷� RUWD� NHVHU� GLúLQGH� NRPSOLNH�
NURQ�N|N� NÕUÕ÷Õ� EXOXQDQ�� ��� \DúÕQGDNL� ELU� KDVWDQÕQ� GLúLQH� X\JXODQDQ� FHUUDKL� HNVWU�]\RQ� YH�
���ÛOLN�URWDV\RQOD�ELUOLNWH�JHUoHNOHúWLULOHQ�DOYHRO�LoL� “intra-alveolar” transplantasyon tedavile�
ULQL� LoHUPHNWHGLU�� øNL� \ÕOOÕN� WDNLS� VRQXFXQGD� UDG\RJUDILN� RODUDN� KHUKDQJL� ELU� UH]RUSVL\RQ� YH�
SHULDSLNDO�OH]\RQ�JHOLúLPL�L]OHQPHPLú�ROXS�NOLQLN�RODUDN�KDVWDQÕQ�KHUKDQJL�ELU�úLND\HWL�EXOXQ�
PDPDNWDGÕU��6RQXo�RODUDN��ROJXPX]XQ���\ÕOOÕN�EDúDUÕOÕ�VRQXoODUÕ�J|]�|Q�QGH�EXOXQGXUXODUDN��
NURQ�N|N�NÕUÕ÷Õ�EXOXQDQ�GLúOHUGH�RUWRGRQWLN�LúOHPOHULQ�NRQWUHQGLNH�ROGX÷X�GXUXPODUGD��DOWHUQD��
WLI� ELU� WHGDYL� \DNODúÕPÕ� RODUDN� FHUUDKL� HNVWU�]\RQ� YH� DOYHRO� LoL� WUDQVSODQWDV\RQ� WHGDYLOHULQLQ�
PXWODND�GH÷HUOHQGLULOPHVL�|QHULOPHNWHGLU�

Anahtar Sözcükler: 
$OYHRO�LoL�WUDQVSODQWDV\RQ��'HQWDO�WUDYPD��.RPSOLNH�NURQ�N|N�NÕUÕ÷Õ�����o rotasyon

ABSTRACT
7UDXPDWLF�GHQWDO�LQMXULHV�FRQVWLWXWH����RI�DOO�KHDOWK�LQMXULHV�LQ�WKH�JHQHUDO�SRSXODWLRQ�DQG�����
LQ�WKH�SHGLDWULF�SRSXODWLRQ��0DQ\�GLIIHUHQW�SUREOHPV�DUH�HQFRXQWHUHG�GXULQJ�WKH�UHVWRUDWLRQ�RI�
FURZQ�URRW�IUDFWXUHG�WHHWK��$OWKRXJK�WKHUH�DUH�PDQ\�GLIIHUHQW�WUHDWPHQW�RSWLRQV�VXFK�DV�FURZQ�
lengthening, orthodontic extrusion, surgical extrusion depending on the condition of the fracture 
LQ�WHHWK�ZLWK�FURZQ�URRW�IUDFWXUH��LW�LV�D�FRPPRQ�VLWXDWLRQ�WR�GHFLGH�WR�H[WUDFW�WKH�WRRWK�LQ�PDQ\�
FDVHV�ZKHUH�WKH�IUDFWXUH�OLQH�UHDFKHV�WKH�PDUJLQDO�ERQH�OLPLW��7KLV�FDVH�LQFOXGHV�VXUJLFDO�H[WUX�
sion and “intra-alveolar”�WUDQVSODQWDWLRQ�WUHDWPHQWV�SHUIRUPHG�ZLWK������URWDWLRQ�RI�WKH�WRRWK�
RI�DQ����\HDU�ROG�SDWLHQW�ZLWK�D�FRPSOLFDWHG�FURZQ�URRW�IUDFWXUH�LQ�WKH�PD[LOODU\�ULJKW�PLGGOH�
LQFLVRU��$V�D� UHVXOW�RI� WKH���\HDU� IROORZ�XS��QR� UHVRUSWLRQ�DQG�SHULDSLFDO� OHVLRQ�GHYHORSPHQW�
ZHUH� REVHUYHG� UDGLRJUDSKLFDOO\�� DQG� WKH� SDWLHQW� GLG� QRW� KDYH� DQ\� FOLQLFDO� FRPSODLQWV��$V� D�
FRQFOXVLRQ��FRQVLGHULQJ�WKH���\HDU�VXFFHVVIXO�UHVXOWV�RI�RXU�FDVH��VXUJLFDO�H[WUXVLRQ�DQG�LQWUD�DO�
veolar transplantation should be evaluated as an alternative treatment approach in cases where 
RUWKRGRQWLF�SURFHGXUHV�DUH�FRQWUDLQGLFDWHG�LQ�WHHWK�ZLWK�FURZQ�URRW�IUDFWXUH�

Key Words: 
&RPSOLFDWHG�FURZQ�URRW�IUDFWXUH��'HQWDO�WUDXPD��,QWUD�DOYHRODU�WUDQVSODQWDWLRQ�����o  Rotation

/ʈ:ʈ̪
7UDYPDWLN�GHQWDO�\DUDODQPDODU��7'<��G�Q\D�JHQHOLQGH�HQ�VÕN�
NDUúÕODúÕODQ� \DUDODQPD� oHúLWOHUL� DUDVÕQGDGÕU�� $÷Õ]� ERúOX÷X�
LQVDQ� Y�FXGXQXQ� N�o�N� ELU� E|O�P�Q�� WHPVLO� HWVH� GH��
7'<¶OHU�W�P�VD÷OÕN�\DUDODQPDODUÕQÕQ���
LQL��SHGLDWULN�KDVWD�
ODUGD� LVH����
VLQL� ROXúWXUXU� ����� 6�W� GLúOHULQGH� SHULRGRQWDO�
\DUDODQPDODUD�YH�O�NVDV\RQODUD�GDKD�VÕN�UDVWODQÕUNHQ��GDLPL�
GLúOHUGH�HQ� VÕN�J|U�OHQ� WUDYPD� W�UOHUL� VHUW�GRNX�\DUDODQPD�
ODUÕGÕU� ����� 6HUW� GRNX� \DUDODQPDODUÕQGDQ� NURQ�N|N� NÕUÕNODUÕ�
PLQH��GHQWLQ�YH�SXOSD\Õ�LoHUHQ�NÕUÕNODU�ROXS��NRPSOLNH�\D�GD�
NRPSOLNH� ROPD\DQ� NÕUÕNODU� RODUDN� �� úHNLOGH� VÕQÕIODQGÕUÕOÕU��
'DUEHQLQ� NXYYHWLQH� YH� \|Q�QH� J|UH� NÕUÕN� KDWWÕ� NURQGDQ�
EDúOD\ÕS�� X]XQODPDVÕQD�“longitudinal”� SXOSD\Õ� LoHUHQ� \DGD�
LoHUPH\HQ�úHNLOGH��VXEJLQJLYDO�DODQD�YH�KDWWD�DOYHRO�NUHWLQH�
NDGDU�X]DQDELOLU�������

.URQ�N|N� NÕUÕNOÕ� GLúOHULQ� UHVWRUDV\RQ� DúDPDVÕQGD� ELUoRN�
IDUNOÕ� VRUXQOD� NDUúÕODúÕOÕU�� %X� VHEHSOH� WHGDYL� \DNODúÕPÕ�
VHoLOLUNHQ�DúD÷ÕGDNL�GXUXPODU�J|]�|Q�QGH�EXOXQGXUXOPDOÕGÕU�
����
� ��%L\RORMLN�JHQLúOL÷LQ�ORNDOL]DV\RQX�YH�HWNLOHQPH�GHUHFHVL�
� ��3XOSD�WXWXOXPX�
� ��.|N�JHOLúLP�DúDPDVÕ�
� ��'LúLQ�V�UPH�DúDPDVÕ�
� ��5HVWRUH�HGLOHFHN�GLúLQ�NÕUÕN�KDWWÕQD�DGDSWH�RODELOHQ�NÕUÕN
�������SDUoD�YDUOÕ÷Õ�
.URQ�N|N�NÕUÕNOÕ�GLúOHUGH�NÕUÕ÷ÕQ�GXUXPXQD�ED÷OÕ�RODUDN�NURQ�
boyu uzatma, ortodontik ekstrüzyon, cerrahi ekstrüzyon gibi 
ELUoRN� IDUNOÕ� WHGDYL� VHoHQH÷L�ROPDVÕQD�NDUúÕQ��NÕUÕN�KDWWÕQÕQ�
PDUMLQDO�NHPLN�VÕQÕUÕQD�XODúWÕ÷Õ�ELUoRN�YDNDGD�GLúLQ�oHNLPLQH�
NDUDU�YHULOPHVL�VÕN�NDUÕúÕODQ�ELU�GXUXPGXU����������
%X� ROJX� UDSRUXQXQ� DPDFÕ�� �VW� oHQH� VD÷� RUWD� NHVHU� GLúLQGH�
NRPSOLNH�NURQ�N|N�NÕUÕ÷Õ�EXOXQDQ�����\DúÕQGDNL�ELU�KDVWDQÕQ�
GLúLQH� X\JXODQDQ� FHUUDKL� HNVWU�]\RQ�YH� ���o’lik rotasyonla 
ELUOLNWH�JHUoHNOHúWLULOHQ�DOYHRO�LoL�“intra-alveolar” transplan�
WDV\RQ�WHGDYLOHULQLQ���\ÕOOÕN�WDNLS�VRQXoODUÕQÕQ�VXQXOPDVÕGÕU�

OLGU
2Q� ELU� \DúÕQGDNL� VD÷OÕNOÕ� ELU� HUNHN� KDVWD��$UDOÕN� ����¶GD��
EDEDVÕ�WDUDIÕQGDQ��7'<�JHoLUPHVL�QHGHQL\OH�$NGHQL]�hQLYHU�
VLWHVL�� 'Lú� +HNLPOL÷L� )DN�OWHVL�� dRFXN� 'Lú� +HNLPOL÷L�
$QDELOLP� 'DOÕ� .OLQL÷L¶QH� JHWLULOPLúWLU��$OÕQDQ� DQDPQH]GH��
RNXO�WDNÕPÕQGD�EDVNHWERO�R\XQFXVX�RODQ�KDVWDQÕQ��D\QÕ�J�Q��
EDVNHWERO�R\QDUNHQ�G�úW�÷��YH��VW�oHQHVLQL�oDUSPDVÕ�VRQXFX�
VD÷�RUWD�NHVHU�GLúLQGH�NÕUÕOPDODU�ROGX÷X�YH�EDúYXUGXNODUÕ�D÷Õ]�
GLú� VD÷OÕ÷Õ� NOLQL÷LQGH� LON� P�GDKDOHVLQLQ� \DSÕOGÕ÷Õ� |÷UHQLO��
PLúWLU��5HVLP��D�YH��E����

<DSÕODQ�NOLQLN�YH�UDG\RORMLN�LQFHOHPHOHU�VRQXFXQGD��KDVWDQÕQ�
�VW�oHQH�VD÷�RUWD�NHVHU�GLúLQLQ�NXURQXQXQ�YHVWLE�O�\�]�QGHQ�
EDúOD\DUDN� SDODWLQDO� \|QGH� X]XQODPDVÕQD� RODFDN� úHNLOGH�
DOYHRO� NUHWLQH� NDGDU� X]DQDQ� YH� SXOSD\Õ� GD� LoLQH� DODQ�� ELU�
NRPSOLNH�NXURQ�N|N�NÕUÕ÷Õ�WHVSLW�HGLOPLúWLU��5HVLP��F���7'<�
JHoLULOHQ�E|OJHGH�\XPXúDN�GRNXODUGD�YH�SHULRGRQWDO�GRNXODU�
GD� EHOLUJLQ� ELU� KDVDU� VDSWDQPD]NHQ�� KDVWDQÕQ� ��� QXPDUDOÕ�
GLúLQLQ�N|N�JHOLúLPLQLQ�WDPDPODQGÕ÷Õ�EHOLUOHQPLúWLU��

Resim 1. (a), (b) hVW�oHQH�VD÷�RUWD�NHVHU�GLúLQ�WHGDYL�|QFHVL�NOLQLN�J|U�QW�V�� 
                (c)�LOJLOL�GLúLQ�UDG\RJUDILN�J|U�QW�V���.ÕUÕN�KDWWÕQÕQ�VHYL\HVL�OK 
����������������LúDUHWL\OH�J|VWHULOPLúWLU��

'LúLQGH� PH\GDQD� JHOHQ� NÕUÕN� QHGHQL\OH� ROXúDQ� J|U�QW�GHQ�
HVWHWLN�RODUDN�KRúQXW�ROPD\DQ�KDVWDQÕQ��EDEDVÕ�LOH�W�P�WHGDYL�
VHoHQHNOHUL� J|]� |Q�QGH� EXOXQGXUXODUDN�� NÕUÕN� KDWWÕQÕQ�
PDQLS�ODV\RQ� ]RUOX÷X� QHGHQL\OH� LOHULGH� JHUoHNOHúWLULOHFHN�
RODQ� UHVWRUDWLI� WHGDYL� GH� J|]� |Q�QGH� EXOXQGXUXODUDN�� ���
QXPDUDOÕ�GLúLQ�FHUUDKL�RODUDN�HNVWU�]\RQXQD��SDODWLQDO�\�]�Q�
EXNNDO�\�]H����o�URWDV\RQX�LOH�ELUOLNWH�DOYHRO�LoL�WUDQVSODQ��
WDV\RQXQD�YH�N|N�XFX�NDSDOÕ�RODQ�GLúLQ�N|N�NDQDO�WHGDYLVLQLQ�
WDPDPODQPDVÕQÕ� WDNLEHQ� UHVWRUDWLI� WHGDYLVLQLQ� JHUoHNOHúWL��
ULOPHVLQH� NDUDU� YHULOPLúWLU�� +DVWDQÕQ� EDEDVÕQGDQ� SODQODQDQ�
WHGDYLOHU�LOH�LOJLOL�RODUDN�RQDP�DOÕQPÕúWÕU���
.ÕUÕN� RODQ� NRURQDO� SDUoDQÕQ� X]DNODúWÕUÕOPDVÕQÕQ� DUGÕQGDQ��
NDODQ�GLú�SDUoDVÕ�ELU�GDY\H�\DUGÕPÕ\OD�oHYUH�VHUW�YH�\XPXúDN�
GRNXODUD� ]DUDU� YHULOPHGHQ�� DWUDYPDWLN� ELU� úHNLOGH�� QD]LNoH�
VRNHWWH� VHUEHVWOHúWLULOGLNWHQ� VRQUD�� GLúLQ� NÕUÕN� KDWWÕ� NOLQLN�
RODUDN�RUWD\D�oÕNÕQFD\D�NDGDU��FHUUDKL�RODUDN���PP�HNWU�]H�
HGLOPLú�YH�GLúLQ�SDODWLQDO�\�]��EXNNDOH�JHOHFHN�úHNLOGH����o 
URWDV\RQX�VD÷ODQPÕúWÕU��5HVLP��D�YH��E���%X�WHGDYL�VÕUDVÕQGD�
GLúLQ� N|N�Q�Q� VRNHWL� WHUN� HWPHPHVLQH� |]HOOLNOH� GLNNDW� HGLO��
PLúWLU��$OYHRO�LoL�WUDQVSODQWDV\RQ�VRQUDVÕ�����PP¶OLN�WHO�YH�NRPSR]LW�
UH]LQ�LOH�\DUÕ�HVQHN�VSOLQW�\DSÕOPÕúWÕU��5HVLP��F�YH��G����

Resim 2. (a)���hVW�oHQH�VD÷�RUWD�NHVHU�GLúLQ�VRNHWLQGHQ�VHUEHVWOHúWLULOPHVL�YH�
cerrahi ekstrüzyonu,  (b) �LOJLOL�GLúLQ����o rotasyonu, (c)�LOJLOL�GLúLQ�VSOLQWOHQ�
PLú�J|U�QW�V���(d)�LOJLOL�GLúLQ���KDIWD�VRQUDVÕ�NRQWURO�J|U�QW�V���

$\QÕ�VHDQVWD����QXPDUDOÕ�GLúLQ�N|N�NDQDO�WHGDYLVLQH�EDúODQ�
PÕú�YH�NDQDOD�NDOVL\XP�KLGURNVLW�J|QGHULOPLúWLU��+DVWDQÕQ�ELU�
hafta sonraki kontrolünde tel kompozit splintte meydana 

gelen deformasyonlar nedeniyle splint ve kanaldaki kalsiyum 
KLGURNVLW� \HQLOHQPLúWLU��7'<¶GDQ����J�Q� VRQUD�JHUoHNOHúWL��
rilen kontrolde, klinik ve radyografik olarak herhangi bir 
NRPSOLNDV\RQ� WHVSLW� HGLOPHPLúWLU��$QFDN�� LOJLOL� GLúWH� KDOHQ�
PRELOLWH�PHYFXGL\HWL� WHVSLW� HGLOGL÷L� LoLQ�N|N�NDQDO� WHGDYLVL�
WDPDPODQÕQFD\D� NDGDU� VSOLQWLQ� NDOPDVÕQD� NDUDU� YHULOPLú�
ROXS�� NDOVL\XP� KLGURNVLW� \HQLOHQPLúWLU�� 7'<¶GDQ� �� D\�
VRQUDVÕQGD� N|N� NDQDO� WHGDYLVL� WDPDPODQDQ� GLúLQ� VSOLQWL�
oÕNDUWÕOPÕú�YH�NRPSR]LW�UH]LQ�LOH�HVWHWLN�UHVWRUDV\RQX�WDPDP�
ODQPÕúWÕU��5HVLP��D�YH��E���

Resim 3. (a)� .|N� NDQDO� WHGDYLVLQLQ� WDPDODQPDVÕ�� (b)� \DSÕODQ� WHGDYLQLQ�
UDG\RJUDILN�J|U�QW�V��

+DOHQ� RNXO� WDNÕPÕQGD� EDVNHWERO� R\QDPD\D� GHYDP� HGHQ�
KDVWD\D� EDVNHWERO� R\QDUNHQ� WDNPDVÕ� LoLQ� ELUH\VHO� D÷Õ]�
NRUX\XFX�KD]ÕUODQPÕúWÕU��
+DVWDQÕQ����D\�NRQWURO�QGH�NOLQLN�RODUDN�KHUKDQJL�ELU�NRPS�
OLNDV\RQ�WHVSLW�HGLOPHPHVLQLQ�\DQÕ�VÕUD�UDG\RJUDILN�RODUDN�GD�
GLúLQ�SHULDSLNDO�GRNXODUÕQÕQ� VD÷OÕNOÕ�ROGX÷X�YH�KHUKDQJL�ELU�
N|N�UH]RUEVL\RQXQXQ�EXOXQPDGÕ÷Õ�EHOLUOHQPLúWLU��+DVWDQÕQ���
\ÕOOÕN�WDNLEL�VRQXFXQGD�NOLQLN�YH�UDG\RORMLN�RODUDN�VHPSWRP�
EXOXQPD\DQ� GLúLQ� HVWHWLN� YH� IRQNVL\RQHO� DoÕGDQ� EDúDUÕOÕ�
VRQXoODUÕQÕQ�KDVWDGD�YH�HEHYH\QLQGH�HPRV\RQHO�RODUDN�ROXPOX�
HWNLOHULQLQ�ROGX÷X�DoÕNoD�J|U�OP�úW�U��5HVLPOHU���YH�����

Resim 4. +DVWDQÕQ����D\�VRQUDNL�NOLQLN�J|U�QW�V��

Resim 5. +DVWDQÕQ����D\�VRQUDNL�UDG\RJUDILN�J|U�QW�V��

<):<1̪5)
.URQ�N|N�NÕUÕNODUÕ�JHQHOOLNOH�GLUHNW�ELU�GDUEH�VRQXFX�RUWD\D�
oÕNDU� YH� oRFXNODUGD� PDNVLOOHU� �VW� NHVHU� GLúOHU� NURQ�N|N�
NÕUÕNODUÕQGDQ�HQ�oRN�HWNLOHQHQ�GLúOHUGLU��.ÕUÕN�KDWWÕQÕQ�VHYL\H�
VL��SR]LV\RQX�YH�NDODQ�N|N�PLNWDUÕ�WHGDYLQLQ�JLGLúDWÕQÕ�EHOLU��
OHU� ������� $WDoPDQ� YH� DOYHRODU� NHPLN� VHYL\HVLQLQ� DOWÕQD�
LOHUOH\HQ� NURQ�N|N� NÕUÕNODUÕQÕQ� WHGDYLVL� YH� NRURQDO� UHVWR��
UDV\RQXQXQ� WDPDPODQPDVÕ�ELUoRN�DoÕGDQ�]RUOD\ÕFÕGÕU�YH�EX�
]RUOXNODU� QHGHQL\OH� GDKD� |QFH� ELUoRN� YDNDGD� oHNLP� WHUFLK�
HGLOPLúWLU��$QFDN�� oRFXNODUGD� GL÷HU� WHGDYL� \|QWHPOHUL� J|]�
|Q�QGH� EXOXQGXUXOPDOÕ�� LON� WHGDYL� VHoHQH÷L� RODUDN� oHNLP�
G�ú�Q�OPHPHOLGLU��'HULQ�NURQ�N|N�NÕUÕNODUÕQÕQ�\|QHWLPLQGH�
RUWRGRQWLN� YH\D� FHUUDKL� HNVWU�]\RQ� |QHULOHQ� WHGDYL�
VHoHQHNOHUL� DUDVÕQGDGÕU� ���������� 2UWRGRQWLN� HNVWU�]\RQXQ�
EL\RORMLN�DoÕGDQ�GDKD�VD÷OÕNOÕ�ELU�LúOHP�ROGX÷X�|QH�V�U�OVH�GH��
SURVHG�U� LoLQ� KDVWDQÕQ� KHNLPOH� LúELUOL÷L� LoLQGH� ROPDVÕ� YH�
LúOHP� LoLQ� ELUGHQ� ID]OD� VHDQV� JHUHNLU�� R\VD� NL� FHUUDKL�
HNVWU�]\RQ� GDKD� D]� ]DPDQ� DOÕU� YH� X\JXODPDVÕ� NROD\� ELU�
\|QWHPGLU� �������������� .ÕUÕN� KDWWÕQÕQ� HQ� GHULQ� QRNWDVÕQÕQ�
NHPLN�VHYL\HVLQGHQ�!��PP�GDKD�DSLNDOGH�ROGX÷X�GXUXPODUGD�
SHULRGRQWDO� FHUUDKL� WHGDYLOHUGHQ� ]L\DGH� GLúLQ� HNVWU�]\RQX�
WHUFLK� HGLOPHOLGLU��.ÕUÕN� KDWWÕQÕQ� HQ� GHULQ� QRNWDVÕQÕQ� NHPLN�
VHYL\HVLQGHQ� ���PP� GDKD� DSLNDOGH� ROGX÷X� GXUXPODUGD� LVH�
SHULRGRQWDO�FHUUDKL�WHUFLK�HGLOHELOLU��$QFDN��DQWHULRU�E|OJHGH�
estetik nedenlerle osteotomi, osteoplasti ve gingivektomi 
NRQWUHQGLNHGLU� ������� .URQ�N|N� NÕUÕNODUÕQÕQ� WHGDYLVLQGH�
EXQXQ� \DQÕ� VÕUD� DOYHRO� LoL� WUDQVSODQWDV\RQ� GD� ELU� EDúND�
\|QWHPGLU� �������� YH� OLWHUDW�UGH� ��� \ÕO� EDúDUÕ\OD� WDNLS�
HGLOGL÷LQL� ELOGLUHQ� ROJX� UDSRUODUÕ� EXOXQPDNWDGÕU� ���������
$\UÕFD�����o derece rotasyon ile alveol içi transplantasyon, 
NURQ�N|N�NÕUÕNODUÕ��VHUYLNDO�o�U�NOHU��N|N�UH]RUSVL\RQODUÕ�YH�
SHUIRUDV\RQODU� LoLQ� |QHULOHQ� ELU� WHGDYL� VHoHQH÷LGLU� ������
*DQDSDWK\�YHU�DUN������������\ÕOÕQGD�\D\ÕQODGÕNODUÕ�ELU�YDND�
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KHUKDQJL�ELU�NRPSOLNDV\RQOD�NDUúÕODúPDPÕúODUGÕU�

%X�ROJXGD�GD�NÕUÕN�KDWWÕQÕQ�NXURQXQ�YHVWLE�O�\�]�QGHQ�EDúOD�
\DUDN�� X]XQODPDVÕQD� SDODWLQDO� \|QGH� LOHUOHPHVL�� SXOSD\Õ� GD�
LoLQH�DOPDVÕ�YH�DOYHRO�NUHWLQH�NDGDU�X]DQDUDN�|]HOOLNOH�GLúLQ�
SDODWLQDO�E|OJHVLQGH�KDVDUD�VHEHS�ROPDVÕ�YH�oDOÕúPD�]RUOX÷X�
QHGHQL\OH�� FHUUDKL� HNVWU�]\RQ� LOH� ELUOLNWH� ���o rotasyon ile 
DOYHRO� LoL� WUDQVSODQWDV\RQ� WHUFLK� HGLOGL��+DVWDPÕ]ÕQ� �� \ÕOOÕN�
WDNLEL� V�UHVLQFH� WHGDYLQLQ� HVWHWLN� YH� IRQNVL\RQHO� DoÕGDQ�
WDWPLQ�HGLFL�ROGX÷X�J|U�OG���

5HSODQWH�HGLOHQ�GLúOHULQ�SURJQR]X�SHULRGRQWDO� OLJDPHQWOHULQ�
�3'/�� VD÷OÕ÷ÕQD� YH� SHULRGRQWDO� L\LOHúPH\H� ED÷OÕGÕU�� +HP�
N|N�NDQDO� NRPSOHNVLQGH� EDNWHUL� YDUOÕ÷Õ� KHP� GH� VHPHQWH�
JHOHQ� KDVDU� HNVWHUQDO� LQIODPDWXDU� N|N� UH]RUELV\RQX\OD�
VRQXoODQDELOLU� ������3'/�YH�VHPHQWLQ�]DUDU�J|UPHPHVL� LoLQ�
GLúLQ�GÕúDUGD�NDOPD�V�UHVL�PLQLPXP�G�]H\GH�WXWXOPDOÕGÕU��%X�
ROJXGD� HNVWU�]\RQ� SURVHG�U�QGH� N|N� DOYHROGHQ� DVOD�
D\UÕOPDGÕ÷ÕQGDQ�� JHUoHNOHúWLULOHQ� FHUUDKL� HNVWU�]\RQ��
$QGUHDVHQ
H� J|UH� YDNDODUÕQ� VDGHFH� ��
VLQGH� N|N� UH]RUSVL��
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Case Report

\RQX�PH\GDQD�JHOHQ�YH�DY�OVL\RQD�NÕ\DVOD�GDKD�ROXPOX�ELU�
SURJQR]D� VDKLS� RODQ� HNVWU�]LY� O�NVDV\RQ� LOH� NÕ\DVODQDELOLU�
������&HUUDKL�HNVWU�]\RQGD�HNVWHUQDO�LQIODPDWXDU�N|N�UH]RUS�
VL\RQX�7HJVMR�YH�DUN�������WDUDIÕQGDQ���\ÕOOÕN�WDNLSOHUGH������
dDOÕúNDQ�YH�DUN�������WDUDIÕQGDQ���\ÕOOÕN�WDNLSOHUGH����RODUDN�
UDSRU�HGLOPLúWLU��%L]LP�ROJXPX]XQ�LNL�\ÕOOÕN�WDNLS�VRQXFXQGD�
SURJUHVLI� N|N� UH]RUEVL\RQX� WHVSLW� HGLOPHPLú� ROXS� NOLQLN�
olarak perküsyon sesi ve mobilite derecesinin normal 
VÕQÕUODUGD�ROGX÷X�WHVSLW�HGLOPLúWLU�

2UWRGRQWLN� HNVWU�]\RQ� IL]\RORMLN� ELU� \DNODúÕPGÕU� YH�
SHULRGRQWDO� DWDúPDQÕ� YH� DOYHRO� NHPL÷LQL� NRUXU�� %XQXQOD�
ELUOLNWH�SURVHG�U�]DPDQ�DOÕFÕGÕU�YH�KDVWDQÕQ�NRRSHUDV\RQXQX�
ER]DELOHFHN� X]XQ� ELU� V�UHo� JHUHNLU�� &HUUDKL� HNVWU�]\RQ� LVH�
oRN� GDKD� KÕ]OÕ� ELU� SURVHG�UG�U� YH� KDVWD�HEHYH\Q� LúELUOL÷L�
LKWL\DFÕ� LúOHP�NÕVD�V�UHOL�ROGX÷X�LoLQ�PLQLPXP�VHYL\HGHGLU��
%X�SURVHG�U�D\QÕ�]DPDQGD�DOYHROHU�WUDQVSODQWDV\RQ�RODUDN�GD�
WDQÕPODQDELOLU��
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7UDYPDWLN� GHQWDO� \DUDODQPDODU�� JHQHO� SRSXODV\RQGD� W�P� VD÷OÕN� \DUDODQPDODUÕQÕQ� ��
LQL��
SHGLDWULN�SRSXODV\RQGD�LVH����
VLQL�ROXúWXUXU��.URQ�N|N�NÕUÕNOÕ�GLúOHULQ�UHVWRUDV\RQ�DúDPDVÕQGD�
ELUoRN�IDUNOÕ�VRUXQOD�NDUúÕODúÕOÕU��.URQ�N|N�NÕUÕNOÕ�GLúOHUGH�NÕUÕ÷ÕQ�GXUXPXQD�ED÷OÕ�RODUDN�NURQ�
ER\X�X]DWPD��RUWRGRQWLN�YH\D�FHUUDKL�HNVWU�]\RQ�JLEL�ELUoRN� IDUNOÕ� WHGDYL� VHoHQH÷L�ROPDVÕQD�
NDUúÕQ�� NÕUÕN� KDWWÕQÕQ� PDUMLQDO� NHPLN� VÕQÕUÕQD� XODúWÕ÷Õ� ELUoRN� YDNDGD� GLúLQ� oHNLPLQH� NDUDU�
YHULOPHVL� VÕN� NDUúÕODúÕODQ� ELU� GXUXPGXU�� %X� ROJX� �VW� oHQH� VD÷� RUWD� NHVHU� GLúLQGH� NRPSOLNH�
NURQ�N|N� NÕUÕ÷Õ� EXOXQDQ�� ��� \DúÕQGDNL� ELU� KDVWDQÕQ� GLúLQH� X\JXODQDQ� FHUUDKL� HNVWU�]\RQ� YH�
���ÛOLN�URWDV\RQOD�ELUOLNWH�JHUoHNOHúWLULOHQ�DOYHRO�LoL� “intra-alveolar” transplantasyon tedavile�
ULQL� LoHUPHNWHGLU�� øNL� \ÕOOÕN� WDNLS� VRQXFXQGD� UDG\RJUDILN� RODUDN� KHUKDQJL� ELU� UH]RUSVL\RQ� YH�
SHULDSLNDO�OH]\RQ�JHOLúLPL�L]OHQPHPLú�ROXS�NOLQLN�RODUDN�KDVWDQÕQ�KHUKDQJL�ELU�úLND\HWL�EXOXQ�
PDPDNWDGÕU��6RQXo�RODUDN��ROJXPX]XQ���\ÕOOÕN�EDúDUÕOÕ�VRQXoODUÕ�J|]�|Q�QGH�EXOXQGXUXODUDN��
NURQ�N|N�NÕUÕ÷Õ�EXOXQDQ�GLúOHUGH�RUWRGRQWLN�LúOHPOHULQ�NRQWUHQGLNH�ROGX÷X�GXUXPODUGD��DOWHUQD��
WLI� ELU� WHGDYL� \DNODúÕPÕ� RODUDN� FHUUDKL� HNVWU�]\RQ� YH� DOYHRO� LoL� WUDQVSODQWDV\RQ� WHGDYLOHULQLQ�
PXWODND�GH÷HUOHQGLULOPHVL�|QHULOPHNWHGLU�
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$OYHRO�LoL�WUDQVSODQWDV\RQ��'HQWDO�WUDYPD��.RPSOLNH�NURQ�N|N�NÕUÕ÷Õ�����o rotasyon

ABSTRACT
7UDXPDWLF�GHQWDO�LQMXULHV�FRQVWLWXWH����RI�DOO�KHDOWK�LQMXULHV�LQ�WKH�JHQHUDO�SRSXODWLRQ�DQG�����
LQ�WKH�SHGLDWULF�SRSXODWLRQ��0DQ\�GLIIHUHQW�SUREOHPV�DUH�HQFRXQWHUHG�GXULQJ�WKH�UHVWRUDWLRQ�RI�
FURZQ�URRW�IUDFWXUHG�WHHWK��$OWKRXJK�WKHUH�DUH�PDQ\�GLIIHUHQW�WUHDWPHQW�RSWLRQV�VXFK�DV�FURZQ�
lengthening, orthodontic extrusion, surgical extrusion depending on the condition of the fracture 
LQ�WHHWK�ZLWK�FURZQ�URRW�IUDFWXUH��LW�LV�D�FRPPRQ�VLWXDWLRQ�WR�GHFLGH�WR�H[WUDFW�WKH�WRRWK�LQ�PDQ\�
FDVHV�ZKHUH�WKH�IUDFWXUH�OLQH�UHDFKHV�WKH�PDUJLQDO�ERQH�OLPLW��7KLV�FDVH�LQFOXGHV�VXUJLFDO�H[WUX�
sion and “intra-alveolar”�WUDQVSODQWDWLRQ�WUHDWPHQWV�SHUIRUPHG�ZLWK������URWDWLRQ�RI�WKH�WRRWK�
RI�DQ����\HDU�ROG�SDWLHQW�ZLWK�D�FRPSOLFDWHG�FURZQ�URRW�IUDFWXUH�LQ�WKH�PD[LOODU\�ULJKW�PLGGOH�
LQFLVRU��$V�D� UHVXOW�RI� WKH���\HDU� IROORZ�XS��QR� UHVRUSWLRQ�DQG�SHULDSLFDO� OHVLRQ�GHYHORSPHQW�
ZHUH� REVHUYHG� UDGLRJUDSKLFDOO\�� DQG� WKH� SDWLHQW� GLG� QRW� KDYH� DQ\� FOLQLFDO� FRPSODLQWV��$V� D�
FRQFOXVLRQ��FRQVLGHULQJ�WKH���\HDU�VXFFHVVIXO�UHVXOWV�RI�RXU�FDVH��VXUJLFDO�H[WUXVLRQ�DQG�LQWUD�DO�
veolar transplantation should be evaluated as an alternative treatment approach in cases where 
RUWKRGRQWLF�SURFHGXUHV�DUH�FRQWUDLQGLFDWHG�LQ�WHHWK�ZLWK�FURZQ�URRW�IUDFWXUH�

Key Words: 
&RPSOLFDWHG�FURZQ�URRW�IUDFWXUH��'HQWDO�WUDXPD��,QWUD�DOYHRODU�WUDQVSODQWDWLRQ�����o  Rotation

/ʈ:ʈ̪
7UDYPDWLN�GHQWDO�\DUDODQPDODU��7'<��G�Q\D�JHQHOLQGH�HQ�VÕN�
NDUúÕODúÕODQ� \DUDODQPD� oHúLWOHUL� DUDVÕQGDGÕU�� $÷Õ]� ERúOX÷X�
LQVDQ� Y�FXGXQXQ� N�o�N� ELU� E|O�P�Q�� WHPVLO� HWVH� GH��
7'<¶OHU�W�P�VD÷OÕN�\DUDODQPDODUÕQÕQ���
LQL��SHGLDWULN�KDVWD�
ODUGD� LVH����
VLQL� ROXúWXUXU� ����� 6�W� GLúOHULQGH� SHULRGRQWDO�
\DUDODQPDODUD�YH�O�NVDV\RQODUD�GDKD�VÕN�UDVWODQÕUNHQ��GDLPL�
GLúOHUGH�HQ� VÕN�J|U�OHQ� WUDYPD� W�UOHUL� VHUW�GRNX�\DUDODQPD�
ODUÕGÕU� ����� 6HUW� GRNX� \DUDODQPDODUÕQGDQ� NURQ�N|N� NÕUÕNODUÕ�
PLQH��GHQWLQ�YH�SXOSD\Õ�LoHUHQ�NÕUÕNODU�ROXS��NRPSOLNH�\D�GD�
NRPSOLNH� ROPD\DQ� NÕUÕNODU� RODUDN� �� úHNLOGH� VÕQÕIODQGÕUÕOÕU��
'DUEHQLQ� NXYYHWLQH� YH� \|Q�QH� J|UH� NÕUÕN� KDWWÕ� NURQGDQ�
EDúOD\ÕS�� X]XQODPDVÕQD�“longitudinal”� SXOSD\Õ� LoHUHQ� \DGD�
LoHUPH\HQ�úHNLOGH��VXEJLQJLYDO�DODQD�YH�KDWWD�DOYHRO�NUHWLQH�
NDGDU�X]DQDELOLU�������

.URQ�N|N� NÕUÕNOÕ� GLúOHULQ� UHVWRUDV\RQ� DúDPDVÕQGD� ELUoRN�
IDUNOÕ� VRUXQOD� NDUúÕODúÕOÕU�� %X� VHEHSOH� WHGDYL� \DNODúÕPÕ�
VHoLOLUNHQ�DúD÷ÕGDNL�GXUXPODU�J|]�|Q�QGH�EXOXQGXUXOPDOÕGÕU�
����
� ��%L\RORMLN�JHQLúOL÷LQ�ORNDOL]DV\RQX�YH�HWNLOHQPH�GHUHFHVL�
� ��3XOSD�WXWXOXPX�
� ��.|N�JHOLúLP�DúDPDVÕ�
� ��'LúLQ�V�UPH�DúDPDVÕ�
� ��5HVWRUH�HGLOHFHN�GLúLQ�NÕUÕN�KDWWÕQD�DGDSWH�RODELOHQ�NÕUÕN
�������SDUoD�YDUOÕ÷Õ�
.URQ�N|N�NÕUÕNOÕ�GLúOHUGH�NÕUÕ÷ÕQ�GXUXPXQD�ED÷OÕ�RODUDN�NURQ�
boyu uzatma, ortodontik ekstrüzyon, cerrahi ekstrüzyon gibi 
ELUoRN� IDUNOÕ� WHGDYL� VHoHQH÷L�ROPDVÕQD�NDUúÕQ��NÕUÕN�KDWWÕQÕQ�
PDUMLQDO�NHPLN�VÕQÕUÕQD�XODúWÕ÷Õ�ELUoRN�YDNDGD�GLúLQ�oHNLPLQH�
NDUDU�YHULOPHVL�VÕN�NDUÕúÕODQ�ELU�GXUXPGXU����������
%X� ROJX� UDSRUXQXQ� DPDFÕ�� �VW� oHQH� VD÷� RUWD� NHVHU� GLúLQGH�
NRPSOLNH�NURQ�N|N�NÕUÕ÷Õ�EXOXQDQ�����\DúÕQGDNL�ELU�KDVWDQÕQ�
GLúLQH� X\JXODQDQ� FHUUDKL� HNVWU�]\RQ�YH� ���o’lik rotasyonla 
ELUOLNWH�JHUoHNOHúWLULOHQ�DOYHRO�LoL�“intra-alveolar” transplan�
WDV\RQ�WHGDYLOHULQLQ���\ÕOOÕN�WDNLS�VRQXoODUÕQÕQ�VXQXOPDVÕGÕU�

OLGU
2Q� ELU� \DúÕQGDNL� VD÷OÕNOÕ� ELU� HUNHN� KDVWD��$UDOÕN� ����¶GD��
EDEDVÕ�WDUDIÕQGDQ��7'<�JHoLUPHVL�QHGHQL\OH�$NGHQL]�hQLYHU�
VLWHVL�� 'Lú� +HNLPOL÷L� )DN�OWHVL�� dRFXN� 'Lú� +HNLPOL÷L�
$QDELOLP� 'DOÕ� .OLQL÷L¶QH� JHWLULOPLúWLU��$OÕQDQ� DQDPQH]GH��
RNXO�WDNÕPÕQGD�EDVNHWERO�R\XQFXVX�RODQ�KDVWDQÕQ��D\QÕ�J�Q��
EDVNHWERO�R\QDUNHQ�G�úW�÷��YH��VW�oHQHVLQL�oDUSPDVÕ�VRQXFX�
VD÷�RUWD�NHVHU�GLúLQGH�NÕUÕOPDODU�ROGX÷X�YH�EDúYXUGXNODUÕ�D÷Õ]�
GLú� VD÷OÕ÷Õ� NOLQL÷LQGH� LON� P�GDKDOHVLQLQ� \DSÕOGÕ÷Õ� |÷UHQLO��
PLúWLU��5HVLP��D�YH��E����

<DSÕODQ�NOLQLN�YH�UDG\RORMLN�LQFHOHPHOHU�VRQXFXQGD��KDVWDQÕQ�
�VW�oHQH�VD÷�RUWD�NHVHU�GLúLQLQ�NXURQXQXQ�YHVWLE�O�\�]�QGHQ�
EDúOD\DUDN� SDODWLQDO� \|QGH� X]XQODPDVÕQD� RODFDN� úHNLOGH�
DOYHRO� NUHWLQH� NDGDU� X]DQDQ� YH� SXOSD\Õ� GD� LoLQH� DODQ�� ELU�
NRPSOLNH�NXURQ�N|N�NÕUÕ÷Õ�WHVSLW�HGLOPLúWLU��5HVLP��F���7'<�
JHoLULOHQ�E|OJHGH�\XPXúDN�GRNXODUGD�YH�SHULRGRQWDO�GRNXODU�
GD� EHOLUJLQ� ELU� KDVDU� VDSWDQPD]NHQ�� KDVWDQÕQ� ��� QXPDUDOÕ�
GLúLQLQ�N|N�JHOLúLPLQLQ�WDPDPODQGÕ÷Õ�EHOLUOHQPLúWLU��

Resim 1. (a), (b) hVW�oHQH�VD÷�RUWD�NHVHU�GLúLQ�WHGDYL�|QFHVL�NOLQLN�J|U�QW�V�� 
                (c)�LOJLOL�GLúLQ�UDG\RJUDILN�J|U�QW�V���.ÕUÕN�KDWWÕQÕQ�VHYL\HVL�OK 
����������������LúDUHWL\OH�J|VWHULOPLúWLU��

'LúLQGH� PH\GDQD� JHOHQ� NÕUÕN� QHGHQL\OH� ROXúDQ� J|U�QW�GHQ�
HVWHWLN�RODUDN�KRúQXW�ROPD\DQ�KDVWDQÕQ��EDEDVÕ�LOH�W�P�WHGDYL�
VHoHQHNOHUL� J|]� |Q�QGH� EXOXQGXUXODUDN�� NÕUÕN� KDWWÕQÕQ�
PDQLS�ODV\RQ� ]RUOX÷X� QHGHQL\OH� LOHULGH� JHUoHNOHúWLULOHFHN�
RODQ� UHVWRUDWLI� WHGDYL� GH� J|]� |Q�QGH� EXOXQGXUXODUDN�� ���
QXPDUDOÕ�GLúLQ�FHUUDKL�RODUDN�HNVWU�]\RQXQD��SDODWLQDO�\�]�Q�
EXNNDO�\�]H����o�URWDV\RQX�LOH�ELUOLNWH�DOYHRO�LoL�WUDQVSODQ��
WDV\RQXQD�YH�N|N�XFX�NDSDOÕ�RODQ�GLúLQ�N|N�NDQDO�WHGDYLVLQLQ�
WDPDPODQPDVÕQÕ� WDNLEHQ� UHVWRUDWLI� WHGDYLVLQLQ� JHUoHNOHúWL��
ULOPHVLQH� NDUDU� YHULOPLúWLU�� +DVWDQÕQ� EDEDVÕQGDQ� SODQODQDQ�
WHGDYLOHU�LOH�LOJLOL�RODUDN�RQDP�DOÕQPÕúWÕU���
.ÕUÕN� RODQ� NRURQDO� SDUoDQÕQ� X]DNODúWÕUÕOPDVÕQÕQ� DUGÕQGDQ��
NDODQ�GLú�SDUoDVÕ�ELU�GDY\H�\DUGÕPÕ\OD�oHYUH�VHUW�YH�\XPXúDN�
GRNXODUD� ]DUDU� YHULOPHGHQ�� DWUDYPDWLN� ELU� úHNLOGH�� QD]LNoH�
VRNHWWH� VHUEHVWOHúWLULOGLNWHQ� VRQUD�� GLúLQ� NÕUÕN� KDWWÕ� NOLQLN�
RODUDN�RUWD\D�oÕNÕQFD\D�NDGDU��FHUUDKL�RODUDN���PP�HNWU�]H�
HGLOPLú�YH�GLúLQ�SDODWLQDO�\�]��EXNNDOH�JHOHFHN�úHNLOGH����o 
URWDV\RQX�VD÷ODQPÕúWÕU��5HVLP��D�YH��E���%X�WHGDYL�VÕUDVÕQGD�
GLúLQ� N|N�Q�Q� VRNHWL� WHUN� HWPHPHVLQH� |]HOOLNOH� GLNNDW� HGLO��
PLúWLU��$OYHRO�LoL�WUDQVSODQWDV\RQ�VRQUDVÕ�����PP¶OLN�WHO�YH�NRPSR]LW�
UH]LQ�LOH�\DUÕ�HVQHN�VSOLQW�\DSÕOPÕúWÕU��5HVLP��F�YH��G����

Resim 2. (a)���hVW�oHQH�VD÷�RUWD�NHVHU�GLúLQ�VRNHWLQGHQ�VHUEHVWOHúWLULOPHVL�YH�
cerrahi ekstrüzyonu,  (b) �LOJLOL�GLúLQ����o rotasyonu, (c)�LOJLOL�GLúLQ�VSOLQWOHQ�
PLú�J|U�QW�V���(d)�LOJLOL�GLúLQ���KDIWD�VRQUDVÕ�NRQWURO�J|U�QW�V���

$\QÕ�VHDQVWD����QXPDUDOÕ�GLúLQ�N|N�NDQDO�WHGDYLVLQH�EDúODQ�
PÕú�YH�NDQDOD�NDOVL\XP�KLGURNVLW�J|QGHULOPLúWLU��+DVWDQÕQ�ELU�
hafta sonraki kontrolünde tel kompozit splintte meydana 

gelen deformasyonlar nedeniyle splint ve kanaldaki kalsiyum 
KLGURNVLW� \HQLOHQPLúWLU��7'<¶GDQ����J�Q� VRQUD�JHUoHNOHúWL��
rilen kontrolde, klinik ve radyografik olarak herhangi bir 
NRPSOLNDV\RQ� WHVSLW� HGLOPHPLúWLU��$QFDN�� LOJLOL� GLúWH� KDOHQ�
PRELOLWH�PHYFXGL\HWL� WHVSLW� HGLOGL÷L� LoLQ�N|N�NDQDO� WHGDYLVL�
WDPDPODQÕQFD\D� NDGDU� VSOLQWLQ� NDOPDVÕQD� NDUDU� YHULOPLú�
ROXS�� NDOVL\XP� KLGURNVLW� \HQLOHQPLúWLU�� 7'<¶GDQ� �� D\�
VRQUDVÕQGD� N|N� NDQDO� WHGDYLVL� WDPDPODQDQ� GLúLQ� VSOLQWL�
oÕNDUWÕOPÕú�YH�NRPSR]LW�UH]LQ�LOH�HVWHWLN�UHVWRUDV\RQX�WDPDP�
ODQPÕúWÕU��5HVLP��D�YH��E���

Resim 3. (a)� .|N� NDQDO� WHGDYLVLQLQ� WDPDODQPDVÕ�� (b)� \DSÕODQ� WHGDYLQLQ�
UDG\RJUDILN�J|U�QW�V��

+DOHQ� RNXO� WDNÕPÕQGD� EDVNHWERO� R\QDPD\D� GHYDP� HGHQ�
KDVWD\D� EDVNHWERO� R\QDUNHQ� WDNPDVÕ� LoLQ� ELUH\VHO� D÷Õ]�
NRUX\XFX�KD]ÕUODQPÕúWÕU��
+DVWDQÕQ����D\�NRQWURO�QGH�NOLQLN�RODUDN�KHUKDQJL�ELU�NRPS�
OLNDV\RQ�WHVSLW�HGLOPHPHVLQLQ�\DQÕ�VÕUD�UDG\RJUDILN�RODUDN�GD�
GLúLQ�SHULDSLNDO�GRNXODUÕQÕQ� VD÷OÕNOÕ�ROGX÷X�YH�KHUKDQJL�ELU�
N|N�UH]RUEVL\RQXQXQ�EXOXQPDGÕ÷Õ�EHOLUOHQPLúWLU��+DVWDQÕQ���
\ÕOOÕN�WDNLEL�VRQXFXQGD�NOLQLN�YH�UDG\RORMLN�RODUDN�VHPSWRP�
EXOXQPD\DQ� GLúLQ� HVWHWLN� YH� IRQNVL\RQHO� DoÕGDQ� EDúDUÕOÕ�
VRQXoODUÕQÕQ�KDVWDGD�YH�HEHYH\QLQGH�HPRV\RQHO�RODUDN�ROXPOX�
HWNLOHULQLQ�ROGX÷X�DoÕNoD�J|U�OP�úW�U��5HVLPOHU���YH�����

Resim 4. +DVWDQÕQ����D\�VRQUDNL�NOLQLN�J|U�QW�V��

Resim 5. +DVWDQÕQ����D\�VRQUDNL�UDG\RJUDILN�J|U�QW�V��

<):<1̪5)
.URQ�N|N�NÕUÕNODUÕ�JHQHOOLNOH�GLUHNW�ELU�GDUEH�VRQXFX�RUWD\D�
oÕNDU� YH� oRFXNODUGD� PDNVLOOHU� �VW� NHVHU� GLúOHU� NURQ�N|N�
NÕUÕNODUÕQGDQ�HQ�oRN�HWNLOHQHQ�GLúOHUGLU��.ÕUÕN�KDWWÕQÕQ�VHYL\H�
VL��SR]LV\RQX�YH�NDODQ�N|N�PLNWDUÕ�WHGDYLQLQ�JLGLúDWÕQÕ�EHOLU��
OHU� ������� $WDoPDQ� YH� DOYHRODU� NHPLN� VHYL\HVLQLQ� DOWÕQD�
LOHUOH\HQ� NURQ�N|N� NÕUÕNODUÕQÕQ� WHGDYLVL� YH� NRURQDO� UHVWR��
UDV\RQXQXQ� WDPDPODQPDVÕ�ELUoRN�DoÕGDQ�]RUOD\ÕFÕGÕU�YH�EX�
]RUOXNODU� QHGHQL\OH� GDKD� |QFH� ELUoRN� YDNDGD� oHNLP� WHUFLK�
HGLOPLúWLU��$QFDN�� oRFXNODUGD� GL÷HU� WHGDYL� \|QWHPOHUL� J|]�
|Q�QGH� EXOXQGXUXOPDOÕ�� LON� WHGDYL� VHoHQH÷L� RODUDN� oHNLP�
G�ú�Q�OPHPHOLGLU��'HULQ�NURQ�N|N�NÕUÕNODUÕQÕQ�\|QHWLPLQGH�
RUWRGRQWLN� YH\D� FHUUDKL� HNVWU�]\RQ� |QHULOHQ� WHGDYL�
VHoHQHNOHUL� DUDVÕQGDGÕU� ���������� 2UWRGRQWLN� HNVWU�]\RQXQ�
EL\RORMLN�DoÕGDQ�GDKD�VD÷OÕNOÕ�ELU�LúOHP�ROGX÷X�|QH�V�U�OVH�GH��
SURVHG�U� LoLQ� KDVWDQÕQ� KHNLPOH� LúELUOL÷L� LoLQGH� ROPDVÕ� YH�
LúOHP� LoLQ� ELUGHQ� ID]OD� VHDQV� JHUHNLU�� R\VD� NL� FHUUDKL�
HNVWU�]\RQ� GDKD� D]� ]DPDQ� DOÕU� YH� X\JXODPDVÕ� NROD\� ELU�
\|QWHPGLU� �������������� .ÕUÕN� KDWWÕQÕQ� HQ� GHULQ� QRNWDVÕQÕQ�
NHPLN�VHYL\HVLQGHQ�!��PP�GDKD�DSLNDOGH�ROGX÷X�GXUXPODUGD�
SHULRGRQWDO� FHUUDKL� WHGDYLOHUGHQ� ]L\DGH� GLúLQ� HNVWU�]\RQX�
WHUFLK� HGLOPHOLGLU��.ÕUÕN� KDWWÕQÕQ� HQ� GHULQ� QRNWDVÕQÕQ� NHPLN�
VHYL\HVLQGHQ� ���PP� GDKD� DSLNDOGH� ROGX÷X� GXUXPODUGD� LVH�
SHULRGRQWDO�FHUUDKL�WHUFLK�HGLOHELOLU��$QFDN��DQWHULRU�E|OJHGH�
estetik nedenlerle osteotomi, osteoplasti ve gingivektomi 
NRQWUHQGLNHGLU� ������� .URQ�N|N� NÕUÕNODUÕQÕQ� WHGDYLVLQGH�
EXQXQ� \DQÕ� VÕUD� DOYHRO� LoL� WUDQVSODQWDV\RQ� GD� ELU� EDúND�
\|QWHPGLU� �������� YH� OLWHUDW�UGH� ��� \ÕO� EDúDUÕ\OD� WDNLS�
HGLOGL÷LQL� ELOGLUHQ� ROJX� UDSRUODUÕ� EXOXQPDNWDGÕU� ���������
$\UÕFD�����o derece rotasyon ile alveol içi transplantasyon, 
NURQ�N|N�NÕUÕNODUÕ��VHUYLNDO�o�U�NOHU��N|N�UH]RUSVL\RQODUÕ�YH�
SHUIRUDV\RQODU� LoLQ� |QHULOHQ� ELU� WHGDYL� VHoHQH÷LGLU� ������
*DQDSDWK\�YHU�DUN������������\ÕOÕQGD�\D\ÕQODGÕNODUÕ�ELU�YDND�
UDSRUXQGD�NÕUÕN�KDWWÕQÕQ�SDODWLQDO�E|OJHGH���PP�VXEJLQJYDO�
GHULQOL÷H�XODúWÕ÷Õ����QXPDUDVÕ�NRPSOLNH�NXURQ�N|N�NÕUÕNOÕ�ELU�
vakDGD�� NÕUÕN� KDWWÕQGD� RSHUDV\RQX� NROD\ODúWÕUPDN� LoLQ� ���
QXPDUD\Õ�ELOLQoOL� RODUDN� VRNHWWH� VHUEHVWOHúWLUGLNWHQ� VRQUD����o 
G|QG�UHUHN� UHLPSODQWH� HWPLúOHUGLU�� �� \ÕOOÕN� WDNLS� V�UHoOHULQGH�
KHUKDQJL�ELU�NRPSOLNDV\RQOD�NDUúÕODúPDPÕúODUGÕU�

%X�ROJXGD�GD�NÕUÕN�KDWWÕQÕQ�NXURQXQ�YHVWLE�O�\�]�QGHQ�EDúOD�
\DUDN�� X]XQODPDVÕQD� SDODWLQDO� \|QGH� LOHUOHPHVL�� SXOSD\Õ� GD�
LoLQH�DOPDVÕ�YH�DOYHRO�NUHWLQH�NDGDU�X]DQDUDN�|]HOOLNOH�GLúLQ�
SDODWLQDO�E|OJHVLQGH�KDVDUD�VHEHS�ROPDVÕ�YH�oDOÕúPD�]RUOX÷X�
QHGHQL\OH�� FHUUDKL� HNVWU�]\RQ� LOH� ELUOLNWH� ���o rotasyon ile 
DOYHRO� LoL� WUDQVSODQWDV\RQ� WHUFLK� HGLOGL��+DVWDPÕ]ÕQ� �� \ÕOOÕN�
WDNLEL� V�UHVLQFH� WHGDYLQLQ� HVWHWLN� YH� IRQNVL\RQHO� DoÕGDQ�
WDWPLQ�HGLFL�ROGX÷X�J|U�OG���

5HSODQWH�HGLOHQ�GLúOHULQ�SURJQR]X�SHULRGRQWDO� OLJDPHQWOHULQ�
�3'/�� VD÷OÕ÷ÕQD� YH� SHULRGRQWDO� L\LOHúPH\H� ED÷OÕGÕU�� +HP�
N|N�NDQDO� NRPSOHNVLQGH� EDNWHUL� YDUOÕ÷Õ� KHP� GH� VHPHQWH�
JHOHQ� KDVDU� HNVWHUQDO� LQIODPDWXDU� N|N� UH]RUELV\RQX\OD�
VRQXoODQDELOLU� ������3'/�YH�VHPHQWLQ�]DUDU�J|UPHPHVL� LoLQ�
GLúLQ�GÕúDUGD�NDOPD�V�UHVL�PLQLPXP�G�]H\GH�WXWXOPDOÕGÕU��%X�
ROJXGD� HNVWU�]\RQ� SURVHG�U�QGH� N|N� DOYHROGHQ� DVOD�
D\UÕOPDGÕ÷ÕQGDQ�� JHUoHNOHúWLULOHQ� FHUUDKL� HNVWU�]\RQ��
$QGUHDVHQ
H� J|UH� YDNDODUÕQ� VDGHFH� ��
VLQGH� N|N� UH]RUSVL��

��

\RQX�PH\GDQD�JHOHQ�YH�DY�OVL\RQD�NÕ\DVOD�GDKD�ROXPOX�ELU�
SURJQR]D� VDKLS� RODQ� HNVWU�]LY� O�NVDV\RQ� LOH� NÕ\DVODQDELOLU�
������&HUUDKL�HNVWU�]\RQGD�HNVWHUQDO�LQIODPDWXDU�N|N�UH]RUS�
VL\RQX�7HJVMR�YH�DUN�������WDUDIÕQGDQ���\ÕOOÕN�WDNLSOHUGH������
dDOÕúNDQ�YH�DUN�������WDUDIÕQGDQ���\ÕOOÕN�WDNLSOHUGH����RODUDN�
UDSRU�HGLOPLúWLU��%L]LP�ROJXPX]XQ�LNL�\ÕOOÕN�WDNLS�VRQXFXQGD�
SURJUHVLI� N|N� UH]RUEVL\RQX� WHVSLW� HGLOPHPLú� ROXS� NOLQLN�
olarak perküsyon sesi ve mobilite derecesinin normal 
VÕQÕUODUGD�ROGX÷X�WHVSLW�HGLOPLúWLU�

2UWRGRQWLN� HNVWU�]\RQ� IL]\RORMLN� ELU� \DNODúÕPGÕU� YH�
SHULRGRQWDO� DWDúPDQÕ� YH� DOYHRO� NHPL÷LQL� NRUXU�� %XQXQOD�
ELUOLNWH�SURVHG�U�]DPDQ�DOÕFÕGÕU�YH�KDVWDQÕQ�NRRSHUDV\RQXQX�
ER]DELOHFHN� X]XQ� ELU� V�UHo� JHUHNLU�� &HUUDKL� HNVWU�]\RQ� LVH�
oRN� GDKD� KÕ]OÕ� ELU� SURVHG�UG�U� YH� KDVWD�HEHYH\Q� LúELUOL÷L�
LKWL\DFÕ� LúOHP�NÕVD�V�UHOL�ROGX÷X�LoLQ�PLQLPXP�VHYL\HGHGLU��
%X�SURVHG�U�D\QÕ�]DPDQGD�DOYHROHU�WUDQVSODQWDV\RQ�RODUDN�GD�
WDQÕPODQDELOLU��
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ÖZ
7UDYPDWLN� GHQWDO� \DUDODQPDODU�� JHQHO� SRSXODV\RQGD� W�P� VD÷OÕN� \DUDODQPDODUÕQÕQ� ��
LQL��
SHGLDWULN�SRSXODV\RQGD�LVH����
VLQL�ROXúWXUXU��.URQ�N|N�NÕUÕNOÕ�GLúOHULQ�UHVWRUDV\RQ�DúDPDVÕQGD�
ELUoRN�IDUNOÕ�VRUXQOD�NDUúÕODúÕOÕU��.URQ�N|N�NÕUÕNOÕ�GLúOHUGH�NÕUÕ÷ÕQ�GXUXPXQD�ED÷OÕ�RODUDN�NURQ�
ER\X�X]DWPD��RUWRGRQWLN�YH\D�FHUUDKL�HNVWU�]\RQ�JLEL�ELUoRN� IDUNOÕ� WHGDYL� VHoHQH÷L�ROPDVÕQD�
NDUúÕQ�� NÕUÕN� KDWWÕQÕQ� PDUMLQDO� NHPLN� VÕQÕUÕQD� XODúWÕ÷Õ� ELUoRN� YDNDGD� GLúLQ� oHNLPLQH� NDUDU�
YHULOPHVL� VÕN� NDUúÕODúÕODQ� ELU� GXUXPGXU�� %X� ROJX� �VW� oHQH� VD÷� RUWD� NHVHU� GLúLQGH� NRPSOLNH�
NURQ�N|N� NÕUÕ÷Õ� EXOXQDQ�� ��� \DúÕQGDNL� ELU� KDVWDQÕQ� GLúLQH� X\JXODQDQ� FHUUDKL� HNVWU�]\RQ� YH�
���ÛOLN�URWDV\RQOD�ELUOLNWH�JHUoHNOHúWLULOHQ�DOYHRO�LoL� “intra-alveolar” transplantasyon tedavile�
ULQL� LoHUPHNWHGLU�� øNL� \ÕOOÕN� WDNLS� VRQXFXQGD� UDG\RJUDILN� RODUDN� KHUKDQJL� ELU� UH]RUSVL\RQ� YH�
SHULDSLNDO�OH]\RQ�JHOLúLPL�L]OHQPHPLú�ROXS�NOLQLN�RODUDN�KDVWDQÕQ�KHUKDQJL�ELU�úLND\HWL�EXOXQ�
PDPDNWDGÕU��6RQXo�RODUDN��ROJXPX]XQ���\ÕOOÕN�EDúDUÕOÕ�VRQXoODUÕ�J|]�|Q�QGH�EXOXQGXUXODUDN��
NURQ�N|N�NÕUÕ÷Õ�EXOXQDQ�GLúOHUGH�RUWRGRQWLN�LúOHPOHULQ�NRQWUHQGLNH�ROGX÷X�GXUXPODUGD��DOWHUQD��
WLI� ELU� WHGDYL� \DNODúÕPÕ� RODUDN� FHUUDKL� HNVWU�]\RQ� YH� DOYHRO� LoL� WUDQVSODQWDV\RQ� WHGDYLOHULQLQ�
PXWODND�GH÷HUOHQGLULOPHVL�|QHULOPHNWHGLU�

Anahtar Sözcükler: 
$OYHRO�LoL�WUDQVSODQWDV\RQ��'HQWDO�WUDYPD��.RPSOLNH�NURQ�N|N�NÕUÕ÷Õ�����o rotasyon

ABSTRACT
7UDXPDWLF�GHQWDO�LQMXULHV�FRQVWLWXWH����RI�DOO�KHDOWK�LQMXULHV�LQ�WKH�JHQHUDO�SRSXODWLRQ�DQG�����
LQ�WKH�SHGLDWULF�SRSXODWLRQ��0DQ\�GLIIHUHQW�SUREOHPV�DUH�HQFRXQWHUHG�GXULQJ�WKH�UHVWRUDWLRQ�RI�
FURZQ�URRW�IUDFWXUHG�WHHWK��$OWKRXJK�WKHUH�DUH�PDQ\�GLIIHUHQW�WUHDWPHQW�RSWLRQV�VXFK�DV�FURZQ�
lengthening, orthodontic extrusion, surgical extrusion depending on the condition of the fracture 
LQ�WHHWK�ZLWK�FURZQ�URRW�IUDFWXUH��LW�LV�D�FRPPRQ�VLWXDWLRQ�WR�GHFLGH�WR�H[WUDFW�WKH�WRRWK�LQ�PDQ\�
FDVHV�ZKHUH�WKH�IUDFWXUH�OLQH�UHDFKHV�WKH�PDUJLQDO�ERQH�OLPLW��7KLV�FDVH�LQFOXGHV�VXUJLFDO�H[WUX�
sion and “intra-alveolar”�WUDQVSODQWDWLRQ�WUHDWPHQWV�SHUIRUPHG�ZLWK������URWDWLRQ�RI�WKH�WRRWK�
RI�DQ����\HDU�ROG�SDWLHQW�ZLWK�D�FRPSOLFDWHG�FURZQ�URRW�IUDFWXUH�LQ�WKH�PD[LOODU\�ULJKW�PLGGOH�
LQFLVRU��$V�D� UHVXOW�RI� WKH���\HDU� IROORZ�XS��QR� UHVRUSWLRQ�DQG�SHULDSLFDO� OHVLRQ�GHYHORSPHQW�
ZHUH� REVHUYHG� UDGLRJUDSKLFDOO\�� DQG� WKH� SDWLHQW� GLG� QRW� KDYH� DQ\� FOLQLFDO� FRPSODLQWV��$V� D�
FRQFOXVLRQ��FRQVLGHULQJ�WKH���\HDU�VXFFHVVIXO�UHVXOWV�RI�RXU�FDVH��VXUJLFDO�H[WUXVLRQ�DQG�LQWUD�DO�
veolar transplantation should be evaluated as an alternative treatment approach in cases where 
RUWKRGRQWLF�SURFHGXUHV�DUH�FRQWUDLQGLFDWHG�LQ�WHHWK�ZLWK�FURZQ�URRW�IUDFWXUH�

Key Words: 
&RPSOLFDWHG�FURZQ�URRW�IUDFWXUH��'HQWDO�WUDXPD��,QWUD�DOYHRODU�WUDQVSODQWDWLRQ�����o  Rotation
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7UDYPDWLN�GHQWDO�\DUDODQPDODU��7'<��G�Q\D�JHQHOLQGH�HQ�VÕN�
NDUúÕODúÕODQ� \DUDODQPD� oHúLWOHUL� DUDVÕQGDGÕU�� $÷Õ]� ERúOX÷X�
LQVDQ� Y�FXGXQXQ� N�o�N� ELU� E|O�P�Q�� WHPVLO� HWVH� GH��
7'<¶OHU�W�P�VD÷OÕN�\DUDODQPDODUÕQÕQ���
LQL��SHGLDWULN�KDVWD�
ODUGD� LVH����
VLQL� ROXúWXUXU� ����� 6�W� GLúOHULQGH� SHULRGRQWDO�
\DUDODQPDODUD�YH�O�NVDV\RQODUD�GDKD�VÕN�UDVWODQÕUNHQ��GDLPL�
GLúOHUGH�HQ� VÕN�J|U�OHQ� WUDYPD� W�UOHUL� VHUW�GRNX�\DUDODQPD�
ODUÕGÕU� ����� 6HUW� GRNX� \DUDODQPDODUÕQGDQ� NURQ�N|N� NÕUÕNODUÕ�
PLQH��GHQWLQ�YH�SXOSD\Õ�LoHUHQ�NÕUÕNODU�ROXS��NRPSOLNH�\D�GD�
NRPSOLNH� ROPD\DQ� NÕUÕNODU� RODUDN� �� úHNLOGH� VÕQÕIODQGÕUÕOÕU��
'DUEHQLQ� NXYYHWLQH� YH� \|Q�QH� J|UH� NÕUÕN� KDWWÕ� NURQGDQ�
EDúOD\ÕS�� X]XQODPDVÕQD�“longitudinal”� SXOSD\Õ� LoHUHQ� \DGD�
LoHUPH\HQ�úHNLOGH��VXEJLQJLYDO�DODQD�YH�KDWWD�DOYHRO�NUHWLQH�
NDGDU�X]DQDELOLU�������

.URQ�N|N� NÕUÕNOÕ� GLúOHULQ� UHVWRUDV\RQ� DúDPDVÕQGD� ELUoRN�
IDUNOÕ� VRUXQOD� NDUúÕODúÕOÕU�� %X� VHEHSOH� WHGDYL� \DNODúÕPÕ�
VHoLOLUNHQ�DúD÷ÕGDNL�GXUXPODU�J|]�|Q�QGH�EXOXQGXUXOPDOÕGÕU�
����
� ��%L\RORMLN�JHQLúOL÷LQ�ORNDOL]DV\RQX�YH�HWNLOHQPH�GHUHFHVL�
� ��3XOSD�WXWXOXPX�
� ��.|N�JHOLúLP�DúDPDVÕ�
� ��'LúLQ�V�UPH�DúDPDVÕ�
� ��5HVWRUH�HGLOHFHN�GLúLQ�NÕUÕN�KDWWÕQD�DGDSWH�RODELOHQ�NÕUÕN
�������SDUoD�YDUOÕ÷Õ�
.URQ�N|N�NÕUÕNOÕ�GLúOHUGH�NÕUÕ÷ÕQ�GXUXPXQD�ED÷OÕ�RODUDN�NURQ�
boyu uzatma, ortodontik ekstrüzyon, cerrahi ekstrüzyon gibi 
ELUoRN� IDUNOÕ� WHGDYL� VHoHQH÷L�ROPDVÕQD�NDUúÕQ��NÕUÕN�KDWWÕQÕQ�
PDUMLQDO�NHPLN�VÕQÕUÕQD�XODúWÕ÷Õ�ELUoRN�YDNDGD�GLúLQ�oHNLPLQH�
NDUDU�YHULOPHVL�VÕN�NDUÕúÕODQ�ELU�GXUXPGXU����������
%X� ROJX� UDSRUXQXQ� DPDFÕ�� �VW� oHQH� VD÷� RUWD� NHVHU� GLúLQGH�
NRPSOLNH�NURQ�N|N�NÕUÕ÷Õ�EXOXQDQ�����\DúÕQGDNL�ELU�KDVWDQÕQ�
GLúLQH� X\JXODQDQ� FHUUDKL� HNVWU�]\RQ�YH� ���o’lik rotasyonla 
ELUOLNWH�JHUoHNOHúWLULOHQ�DOYHRO�LoL�“intra-alveolar” transplan�
WDV\RQ�WHGDYLOHULQLQ���\ÕOOÕN�WDNLS�VRQXoODUÕQÕQ�VXQXOPDVÕGÕU�

OLGU
2Q� ELU� \DúÕQGDNL� VD÷OÕNOÕ� ELU� HUNHN� KDVWD��$UDOÕN� ����¶GD��
EDEDVÕ�WDUDIÕQGDQ��7'<�JHoLUPHVL�QHGHQL\OH�$NGHQL]�hQLYHU�
VLWHVL�� 'Lú� +HNLPOL÷L� )DN�OWHVL�� dRFXN� 'Lú� +HNLPOL÷L�
$QDELOLP� 'DOÕ� .OLQL÷L¶QH� JHWLULOPLúWLU��$OÕQDQ� DQDPQH]GH��
RNXO�WDNÕPÕQGD�EDVNHWERO�R\XQFXVX�RODQ�KDVWDQÕQ��D\QÕ�J�Q��
EDVNHWERO�R\QDUNHQ�G�úW�÷��YH��VW�oHQHVLQL�oDUSPDVÕ�VRQXFX�
VD÷�RUWD�NHVHU�GLúLQGH�NÕUÕOPDODU�ROGX÷X�YH�EDúYXUGXNODUÕ�D÷Õ]�
GLú� VD÷OÕ÷Õ� NOLQL÷LQGH� LON� P�GDKDOHVLQLQ� \DSÕOGÕ÷Õ� |÷UHQLO��
PLúWLU��5HVLP��D�YH��E����

<DSÕODQ�NOLQLN�YH�UDG\RORMLN�LQFHOHPHOHU�VRQXFXQGD��KDVWDQÕQ�
�VW�oHQH�VD÷�RUWD�NHVHU�GLúLQLQ�NXURQXQXQ�YHVWLE�O�\�]�QGHQ�
EDúOD\DUDN� SDODWLQDO� \|QGH� X]XQODPDVÕQD� RODFDN� úHNLOGH�
DOYHRO� NUHWLQH� NDGDU� X]DQDQ� YH� SXOSD\Õ� GD� LoLQH� DODQ�� ELU�
NRPSOLNH�NXURQ�N|N�NÕUÕ÷Õ�WHVSLW�HGLOPLúWLU��5HVLP��F���7'<�
JHoLULOHQ�E|OJHGH�\XPXúDN�GRNXODUGD�YH�SHULRGRQWDO�GRNXODU�
GD� EHOLUJLQ� ELU� KDVDU� VDSWDQPD]NHQ�� KDVWDQÕQ� ��� QXPDUDOÕ�
GLúLQLQ�N|N�JHOLúLPLQLQ�WDPDPODQGÕ÷Õ�EHOLUOHQPLúWLU��

Resim 1. (a), (b) hVW�oHQH�VD÷�RUWD�NHVHU�GLúLQ�WHGDYL�|QFHVL�NOLQLN�J|U�QW�V�� 
                (c)�LOJLOL�GLúLQ�UDG\RJUDILN�J|U�QW�V���.ÕUÕN�KDWWÕQÕQ�VHYL\HVL�OK 
����������������LúDUHWL\OH�J|VWHULOPLúWLU��

'LúLQGH� PH\GDQD� JHOHQ� NÕUÕN� QHGHQL\OH� ROXúDQ� J|U�QW�GHQ�
HVWHWLN�RODUDN�KRúQXW�ROPD\DQ�KDVWDQÕQ��EDEDVÕ�LOH�W�P�WHGDYL�
VHoHQHNOHUL� J|]� |Q�QGH� EXOXQGXUXODUDN�� NÕUÕN� KDWWÕQÕQ�
PDQLS�ODV\RQ� ]RUOX÷X� QHGHQL\OH� LOHULGH� JHUoHNOHúWLULOHFHN�
RODQ� UHVWRUDWLI� WHGDYL� GH� J|]� |Q�QGH� EXOXQGXUXODUDN�� ���
QXPDUDOÕ�GLúLQ�FHUUDKL�RODUDN�HNVWU�]\RQXQD��SDODWLQDO�\�]�Q�
EXNNDO�\�]H����o�URWDV\RQX�LOH�ELUOLNWH�DOYHRO�LoL�WUDQVSODQ��
WDV\RQXQD�YH�N|N�XFX�NDSDOÕ�RODQ�GLúLQ�N|N�NDQDO�WHGDYLVLQLQ�
WDPDPODQPDVÕQÕ� WDNLEHQ� UHVWRUDWLI� WHGDYLVLQLQ� JHUoHNOHúWL��
ULOPHVLQH� NDUDU� YHULOPLúWLU�� +DVWDQÕQ� EDEDVÕQGDQ� SODQODQDQ�
WHGDYLOHU�LOH�LOJLOL�RODUDN�RQDP�DOÕQPÕúWÕU���
.ÕUÕN� RODQ� NRURQDO� SDUoDQÕQ� X]DNODúWÕUÕOPDVÕQÕQ� DUGÕQGDQ��
NDODQ�GLú�SDUoDVÕ�ELU�GDY\H�\DUGÕPÕ\OD�oHYUH�VHUW�YH�\XPXúDN�
GRNXODUD� ]DUDU� YHULOPHGHQ�� DWUDYPDWLN� ELU� úHNLOGH�� QD]LNoH�
VRNHWWH� VHUEHVWOHúWLULOGLNWHQ� VRQUD�� GLúLQ� NÕUÕN� KDWWÕ� NOLQLN�
RODUDN�RUWD\D�oÕNÕQFD\D�NDGDU��FHUUDKL�RODUDN���PP�HNWU�]H�
HGLOPLú�YH�GLúLQ�SDODWLQDO�\�]��EXNNDOH�JHOHFHN�úHNLOGH����o 
URWDV\RQX�VD÷ODQPÕúWÕU��5HVLP��D�YH��E���%X�WHGDYL�VÕUDVÕQGD�
GLúLQ� N|N�Q�Q� VRNHWL� WHUN� HWPHPHVLQH� |]HOOLNOH� GLNNDW� HGLO��
PLúWLU��$OYHRO�LoL�WUDQVSODQWDV\RQ�VRQUDVÕ�����PP¶OLN�WHO�YH�NRPSR]LW�
UH]LQ�LOH�\DUÕ�HVQHN�VSOLQW�\DSÕOPÕúWÕU��5HVLP��F�YH��G����

Resim 2. (a)���hVW�oHQH�VD÷�RUWD�NHVHU�GLúLQ�VRNHWLQGHQ�VHUEHVWOHúWLULOPHVL�YH�
cerrahi ekstrüzyonu,  (b) �LOJLOL�GLúLQ����o rotasyonu, (c)�LOJLOL�GLúLQ�VSOLQWOHQ�
PLú�J|U�QW�V���(d)�LOJLOL�GLúLQ���KDIWD�VRQUDVÕ�NRQWURO�J|U�QW�V���

$\QÕ�VHDQVWD����QXPDUDOÕ�GLúLQ�N|N�NDQDO�WHGDYLVLQH�EDúODQ�
PÕú�YH�NDQDOD�NDOVL\XP�KLGURNVLW�J|QGHULOPLúWLU��+DVWDQÕQ�ELU�
hafta sonraki kontrolünde tel kompozit splintte meydana 

gelen deformasyonlar nedeniyle splint ve kanaldaki kalsiyum 
KLGURNVLW� \HQLOHQPLúWLU��7'<¶GDQ����J�Q� VRQUD�JHUoHNOHúWL��
rilen kontrolde, klinik ve radyografik olarak herhangi bir 
NRPSOLNDV\RQ� WHVSLW� HGLOPHPLúWLU��$QFDN�� LOJLOL� GLúWH� KDOHQ�
PRELOLWH�PHYFXGL\HWL� WHVSLW� HGLOGL÷L� LoLQ�N|N�NDQDO� WHGDYLVL�
WDPDPODQÕQFD\D� NDGDU� VSOLQWLQ� NDOPDVÕQD� NDUDU� YHULOPLú�
ROXS�� NDOVL\XP� KLGURNVLW� \HQLOHQPLúWLU�� 7'<¶GDQ� �� D\�
VRQUDVÕQGD� N|N� NDQDO� WHGDYLVL� WDPDPODQDQ� GLúLQ� VSOLQWL�
oÕNDUWÕOPÕú�YH�NRPSR]LW�UH]LQ�LOH�HVWHWLN�UHVWRUDV\RQX�WDPDP�
ODQPÕúWÕU��5HVLP��D�YH��E���

Resim 3. (a)� .|N� NDQDO� WHGDYLVLQLQ� WDPDODQPDVÕ�� (b)� \DSÕODQ� WHGDYLQLQ�
UDG\RJUDILN�J|U�QW�V��

+DOHQ� RNXO� WDNÕPÕQGD� EDVNHWERO� R\QDPD\D� GHYDP� HGHQ�
KDVWD\D� EDVNHWERO� R\QDUNHQ� WDNPDVÕ� LoLQ� ELUH\VHO� D÷Õ]�
NRUX\XFX�KD]ÕUODQPÕúWÕU��
+DVWDQÕQ����D\�NRQWURO�QGH�NOLQLN�RODUDN�KHUKDQJL�ELU�NRPS�
OLNDV\RQ�WHVSLW�HGLOPHPHVLQLQ�\DQÕ�VÕUD�UDG\RJUDILN�RODUDN�GD�
GLúLQ�SHULDSLNDO�GRNXODUÕQÕQ� VD÷OÕNOÕ�ROGX÷X�YH�KHUKDQJL�ELU�
N|N�UH]RUEVL\RQXQXQ�EXOXQPDGÕ÷Õ�EHOLUOHQPLúWLU��+DVWDQÕQ���
\ÕOOÕN�WDNLEL�VRQXFXQGD�NOLQLN�YH�UDG\RORMLN�RODUDN�VHPSWRP�
EXOXQPD\DQ� GLúLQ� HVWHWLN� YH� IRQNVL\RQHO� DoÕGDQ� EDúDUÕOÕ�
VRQXoODUÕQÕQ�KDVWDGD�YH�HEHYH\QLQGH�HPRV\RQHO�RODUDN�ROXPOX�
HWNLOHULQLQ�ROGX÷X�DoÕNoD�J|U�OP�úW�U��5HVLPOHU���YH�����

Resim 4. +DVWDQÕQ����D\�VRQUDNL�NOLQLN�J|U�QW�V��

Resim 5. +DVWDQÕQ����D\�VRQUDNL�UDG\RJUDILN�J|U�QW�V��

<):<1̪5)
.URQ�N|N�NÕUÕNODUÕ�JHQHOOLNOH�GLUHNW�ELU�GDUEH�VRQXFX�RUWD\D�
oÕNDU� YH� oRFXNODUGD� PDNVLOOHU� �VW� NHVHU� GLúOHU� NURQ�N|N�
NÕUÕNODUÕQGDQ�HQ�oRN�HWNLOHQHQ�GLúOHUGLU��.ÕUÕN�KDWWÕQÕQ�VHYL\H�
VL��SR]LV\RQX�YH�NDODQ�N|N�PLNWDUÕ�WHGDYLQLQ�JLGLúDWÕQÕ�EHOLU��
OHU� ������� $WDoPDQ� YH� DOYHRODU� NHPLN� VHYL\HVLQLQ� DOWÕQD�
LOHUOH\HQ� NURQ�N|N� NÕUÕNODUÕQÕQ� WHGDYLVL� YH� NRURQDO� UHVWR��
UDV\RQXQXQ� WDPDPODQPDVÕ�ELUoRN�DoÕGDQ�]RUOD\ÕFÕGÕU�YH�EX�
]RUOXNODU� QHGHQL\OH� GDKD� |QFH� ELUoRN� YDNDGD� oHNLP� WHUFLK�
HGLOPLúWLU��$QFDN�� oRFXNODUGD� GL÷HU� WHGDYL� \|QWHPOHUL� J|]�
|Q�QGH� EXOXQGXUXOPDOÕ�� LON� WHGDYL� VHoHQH÷L� RODUDN� oHNLP�
G�ú�Q�OPHPHOLGLU��'HULQ�NURQ�N|N�NÕUÕNODUÕQÕQ�\|QHWLPLQGH�
RUWRGRQWLN� YH\D� FHUUDKL� HNVWU�]\RQ� |QHULOHQ� WHGDYL�
VHoHQHNOHUL� DUDVÕQGDGÕU� ���������� 2UWRGRQWLN� HNVWU�]\RQXQ�
EL\RORMLN�DoÕGDQ�GDKD�VD÷OÕNOÕ�ELU�LúOHP�ROGX÷X�|QH�V�U�OVH�GH��
SURVHG�U� LoLQ� KDVWDQÕQ� KHNLPOH� LúELUOL÷L� LoLQGH� ROPDVÕ� YH�
LúOHP� LoLQ� ELUGHQ� ID]OD� VHDQV� JHUHNLU�� R\VD� NL� FHUUDKL�
HNVWU�]\RQ� GDKD� D]� ]DPDQ� DOÕU� YH� X\JXODPDVÕ� NROD\� ELU�
\|QWHPGLU� �������������� .ÕUÕN� KDWWÕQÕQ� HQ� GHULQ� QRNWDVÕQÕQ�
NHPLN�VHYL\HVLQGHQ�!��PP�GDKD�DSLNDOGH�ROGX÷X�GXUXPODUGD�
SHULRGRQWDO� FHUUDKL� WHGDYLOHUGHQ� ]L\DGH� GLúLQ� HNVWU�]\RQX�
WHUFLK� HGLOPHOLGLU��.ÕUÕN� KDWWÕQÕQ� HQ� GHULQ� QRNWDVÕQÕQ� NHPLN�
VHYL\HVLQGHQ� ���PP� GDKD� DSLNDOGH� ROGX÷X� GXUXPODUGD� LVH�
SHULRGRQWDO�FHUUDKL�WHUFLK�HGLOHELOLU��$QFDN��DQWHULRU�E|OJHGH�
estetik nedenlerle osteotomi, osteoplasti ve gingivektomi 
NRQWUHQGLNHGLU� ������� .URQ�N|N� NÕUÕNODUÕQÕQ� WHGDYLVLQGH�
EXQXQ� \DQÕ� VÕUD� DOYHRO� LoL� WUDQVSODQWDV\RQ� GD� ELU� EDúND�
\|QWHPGLU� �������� YH� OLWHUDW�UGH� ��� \ÕO� EDúDUÕ\OD� WDNLS�
HGLOGL÷LQL� ELOGLUHQ� ROJX� UDSRUODUÕ� EXOXQPDNWDGÕU� ���������
$\UÕFD�����o derece rotasyon ile alveol içi transplantasyon, 
NURQ�N|N�NÕUÕNODUÕ��VHUYLNDO�o�U�NOHU��N|N�UH]RUSVL\RQODUÕ�YH�
SHUIRUDV\RQODU� LoLQ� |QHULOHQ� ELU� WHGDYL� VHoHQH÷LGLU� ������
*DQDSDWK\�YHU�DUN������������\ÕOÕQGD�\D\ÕQODGÕNODUÕ�ELU�YDND�
UDSRUXQGD�NÕUÕN�KDWWÕQÕQ�SDODWLQDO�E|OJHGH���PP�VXEJLQJYDO�
GHULQOL÷H�XODúWÕ÷Õ����QXPDUDVÕ�NRPSOLNH�NXURQ�N|N�NÕUÕNOÕ�ELU�
vakDGD�� NÕUÕN� KDWWÕQGD� RSHUDV\RQX� NROD\ODúWÕUPDN� LoLQ� ���
QXPDUD\Õ�ELOLQoOL� RODUDN� VRNHWWH� VHUEHVWOHúWLUGLNWHQ� VRQUD����o 
G|QG�UHUHN� UHLPSODQWH� HWPLúOHUGLU�� �� \ÕOOÕN� WDNLS� V�UHoOHULQGH�
KHUKDQJL�ELU�NRPSOLNDV\RQOD�NDUúÕODúPDPÕúODUGÕU�

%X�ROJXGD�GD�NÕUÕN�KDWWÕQÕQ�NXURQXQ�YHVWLE�O�\�]�QGHQ�EDúOD�
\DUDN�� X]XQODPDVÕQD� SDODWLQDO� \|QGH� LOHUOHPHVL�� SXOSD\Õ� GD�
LoLQH�DOPDVÕ�YH�DOYHRO�NUHWLQH�NDGDU�X]DQDUDN�|]HOOLNOH�GLúLQ�
SDODWLQDO�E|OJHVLQGH�KDVDUD�VHEHS�ROPDVÕ�YH�oDOÕúPD�]RUOX÷X�
QHGHQL\OH�� FHUUDKL� HNVWU�]\RQ� LOH� ELUOLNWH� ���o rotasyon ile 
DOYHRO� LoL� WUDQVSODQWDV\RQ� WHUFLK� HGLOGL��+DVWDPÕ]ÕQ� �� \ÕOOÕN�
WDNLEL� V�UHVLQFH� WHGDYLQLQ� HVWHWLN� YH� IRQNVL\RQHO� DoÕGDQ�
WDWPLQ�HGLFL�ROGX÷X�J|U�OG���

5HSODQWH�HGLOHQ�GLúOHULQ�SURJQR]X�SHULRGRQWDO� OLJDPHQWOHULQ�
�3'/�� VD÷OÕ÷ÕQD� YH� SHULRGRQWDO� L\LOHúPH\H� ED÷OÕGÕU�� +HP�
N|N�NDQDO� NRPSOHNVLQGH� EDNWHUL� YDUOÕ÷Õ� KHP� GH� VHPHQWH�
JHOHQ� KDVDU� HNVWHUQDO� LQIODPDWXDU� N|N� UH]RUELV\RQX\OD�
VRQXoODQDELOLU� ������3'/�YH�VHPHQWLQ�]DUDU�J|UPHPHVL� LoLQ�
GLúLQ�GÕúDUGD�NDOPD�V�UHVL�PLQLPXP�G�]H\GH�WXWXOPDOÕGÕU��%X�
ROJXGD� HNVWU�]\RQ� SURVHG�U�QGH� N|N� DOYHROGHQ� DVOD�
D\UÕOPDGÕ÷ÕQGDQ�� JHUoHNOHúWLULOHQ� FHUUDKL� HNVWU�]\RQ��
$QGUHDVHQ
H� J|UH� YDNDODUÕQ� VDGHFH� ��
VLQGH� N|N� UH]RUSVL��

&HQJL]�$��YH�DUN� $NG�'Lú�+HN�'�����������

��

\RQX�PH\GDQD�JHOHQ�YH�DY�OVL\RQD�NÕ\DVOD�GDKD�ROXPOX�ELU�
SURJQR]D� VDKLS� RODQ� HNVWU�]LY� O�NVDV\RQ� LOH� NÕ\DVODQDELOLU�
������&HUUDKL�HNVWU�]\RQGD�HNVWHUQDO�LQIODPDWXDU�N|N�UH]RUS�
VL\RQX�7HJVMR�YH�DUN�������WDUDIÕQGDQ���\ÕOOÕN�WDNLSOHUGH������
dDOÕúNDQ�YH�DUN�������WDUDIÕQGDQ���\ÕOOÕN�WDNLSOHUGH����RODUDN�
UDSRU�HGLOPLúWLU��%L]LP�ROJXPX]XQ�LNL�\ÕOOÕN�WDNLS�VRQXFXQGD�
SURJUHVLI� N|N� UH]RUEVL\RQX� WHVSLW� HGLOPHPLú� ROXS� NOLQLN�
olarak perküsyon sesi ve mobilite derecesinin normal 
VÕQÕUODUGD�ROGX÷X�WHVSLW�HGLOPLúWLU�

2UWRGRQWLN� HNVWU�]\RQ� IL]\RORMLN� ELU� \DNODúÕPGÕU� YH�
SHULRGRQWDO� DWDúPDQÕ� YH� DOYHRO� NHPL÷LQL� NRUXU�� %XQXQOD�
ELUOLNWH�SURVHG�U�]DPDQ�DOÕFÕGÕU�YH�KDVWDQÕQ�NRRSHUDV\RQXQX�
ER]DELOHFHN� X]XQ� ELU� V�UHo� JHUHNLU�� &HUUDKL� HNVWU�]\RQ� LVH�
oRN� GDKD� KÕ]OÕ� ELU� SURVHG�UG�U� YH� KDVWD�HEHYH\Q� LúELUOL÷L�
LKWL\DFÕ� LúOHP�NÕVD�V�UHOL�ROGX÷X�LoLQ�PLQLPXP�VHYL\HGHGLU��
%X�SURVHG�U�D\QÕ�]DPDQGD�DOYHROHU�WUDQVSODQWDV\RQ�RODUDN�GD�
WDQÕPODQDELOLU��

SONUÇ
2OJXPX]XQ���\ÕOOÕN�EDúDUÕOÕ�VRQXoODUÕ�J|]�|Q�QGH�EXOXQGX��
UXODUDN��NURQ�N|N�NÕUÕ÷Õ�EXOXQDQ�GLúOHUGH�RUWRGRQWLN�LúOHPOH��
ULQ� NRQWUHQGLNH� ROGX÷X� GXUXPODUGD�� DOWHUQDWLI� ELU� WHGDYL�
\DNODúÕPÕ� RODUDN� FHUUDKL� HNVWU�]\RQ� YH� DOYHRO� LoL� WUDQVSODQ��
WDV\RQ�WHGDYLOHULQLQ�PXWODND�GH÷HUOHQGLULOPHVL�|QHULOPHNWHGLU�

<D]DU�.DWNÕODUÕ��
2OJXQXQ�HVWHWLN�UHVWRUDV\RQX��WDNLEL��ROJX�UDSRUXQXQ�\D]ÕOÕS�
G�]HQOHQPHVL� �� $�&��� 2OJXQXQ� 7'<� WHGDYLOHULQLQ� YH�
HQGRGRQWLN� WHGDYLVLQLQ� JHUoHNOHúWLULOPHVL�� ROJXQXQ� WDNLEL� ��
g�g��� 2OJXQXQ� WHúKLV� YH� WHGDYL� SODQODPDVÕQÕQ� JHUoHNOHúWL��
ULOPHVL��WDNLEL��ROJX�UDSRUXQXQ�\D]ÕOPDVÕ�YH�G�]HQOHQPHVL���
.�+���
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7�P� NDWÕOÕPFÕODUÕQ� KDNODUÕ� NRUXQPXú� YH� +HOVLQNL� 'HNOH��
UDV\RQXQD� J|UH� SURVHG�UOHUGHQ� |QFH� \D]ÕOÕ� ELOJLOHQGLULOPLú�
RQDP� DOÕQPÕúWÕU�� (WLN� .XUXO� 2QD\� %HOJHVLQH� JHUHN� GX\XO�
PDPÕúWÕU��

dÕNDU�dDWÕúPDVÕ��
%X�ROJX�UDSRUXQGD�LVPL�JHoHQ�\D]DUODUÕQ�KHUKDQJL�ELU�NLúL�\D�
GD�NXUXOXú�LOH�oÕNDU�oDWÕúPDVÕ�EXOXQPDPDNWDGÕU�

)LQDQVDO�'HVWHN
<D]DUODU�EX�oDOÕúPD�LoLQ�ILQDQVDO�GHVWHN�DOPDGÕNODUÕQÕ�EH\DQ�
HWPLúOHUGLU�
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7UDYPDWLN� GHQWDO� \DUDODQPDODU�� JHQHO� SRSXODV\RQGD� W�P� VD÷OÕN� \DUDODQPDODUÕQÕQ� ��
LQL��
SHGLDWULN�SRSXODV\RQGD�LVH����
VLQL�ROXúWXUXU��.URQ�N|N�NÕUÕNOÕ�GLúOHULQ�UHVWRUDV\RQ�DúDPDVÕQGD�
ELUoRN�IDUNOÕ�VRUXQOD�NDUúÕODúÕOÕU��.URQ�N|N�NÕUÕNOÕ�GLúOHUGH�NÕUÕ÷ÕQ�GXUXPXQD�ED÷OÕ�RODUDN�NURQ�
ER\X�X]DWPD��RUWRGRQWLN�YH\D�FHUUDKL�HNVWU�]\RQ�JLEL�ELUoRN� IDUNOÕ� WHGDYL� VHoHQH÷L�ROPDVÕQD�
NDUúÕQ�� NÕUÕN� KDWWÕQÕQ� PDUMLQDO� NHPLN� VÕQÕUÕQD� XODúWÕ÷Õ� ELUoRN� YDNDGD� GLúLQ� oHNLPLQH� NDUDU�
YHULOPHVL� VÕN� NDUúÕODúÕODQ� ELU� GXUXPGXU�� %X� ROJX� �VW� oHQH� VD÷� RUWD� NHVHU� GLúLQGH� NRPSOLNH�
NURQ�N|N� NÕUÕ÷Õ� EXOXQDQ�� ��� \DúÕQGDNL� ELU� KDVWDQÕQ� GLúLQH� X\JXODQDQ� FHUUDKL� HNVWU�]\RQ� YH�
���ÛOLN�URWDV\RQOD�ELUOLNWH�JHUoHNOHúWLULOHQ�DOYHRO�LoL� “intra-alveolar” transplantasyon tedavile�
ULQL� LoHUPHNWHGLU�� øNL� \ÕOOÕN� WDNLS� VRQXFXQGD� UDG\RJUDILN� RODUDN� KHUKDQJL� ELU� UH]RUSVL\RQ� YH�
SHULDSLNDO�OH]\RQ�JHOLúLPL�L]OHQPHPLú�ROXS�NOLQLN�RODUDN�KDVWDQÕQ�KHUKDQJL�ELU�úLND\HWL�EXOXQ�
PDPDNWDGÕU��6RQXo�RODUDN��ROJXPX]XQ���\ÕOOÕN�EDúDUÕOÕ�VRQXoODUÕ�J|]�|Q�QGH�EXOXQGXUXODUDN��
NURQ�N|N�NÕUÕ÷Õ�EXOXQDQ�GLúOHUGH�RUWRGRQWLN�LúOHPOHULQ�NRQWUHQGLNH�ROGX÷X�GXUXPODUGD��DOWHUQD��
WLI� ELU� WHGDYL� \DNODúÕPÕ� RODUDN� FHUUDKL� HNVWU�]\RQ� YH� DOYHRO� LoL� WUDQVSODQWDV\RQ� WHGDYLOHULQLQ�
PXWODND�GH÷HUOHQGLULOPHVL�|QHULOPHNWHGLU�
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$OYHRO�LoL�WUDQVSODQWDV\RQ��'HQWDO�WUDYPD��.RPSOLNH�NURQ�N|N�NÕUÕ÷Õ�����o rotasyon

ABSTRACT
7UDXPDWLF�GHQWDO�LQMXULHV�FRQVWLWXWH����RI�DOO�KHDOWK�LQMXULHV�LQ�WKH�JHQHUDO�SRSXODWLRQ�DQG�����
LQ�WKH�SHGLDWULF�SRSXODWLRQ��0DQ\�GLIIHUHQW�SUREOHPV�DUH�HQFRXQWHUHG�GXULQJ�WKH�UHVWRUDWLRQ�RI�
FURZQ�URRW�IUDFWXUHG�WHHWK��$OWKRXJK�WKHUH�DUH�PDQ\�GLIIHUHQW�WUHDWPHQW�RSWLRQV�VXFK�DV�FURZQ�
lengthening, orthodontic extrusion, surgical extrusion depending on the condition of the fracture 
LQ�WHHWK�ZLWK�FURZQ�URRW�IUDFWXUH��LW�LV�D�FRPPRQ�VLWXDWLRQ�WR�GHFLGH�WR�H[WUDFW�WKH�WRRWK�LQ�PDQ\�
FDVHV�ZKHUH�WKH�IUDFWXUH�OLQH�UHDFKHV�WKH�PDUJLQDO�ERQH�OLPLW��7KLV�FDVH�LQFOXGHV�VXUJLFDO�H[WUX�
sion and “intra-alveolar”�WUDQVSODQWDWLRQ�WUHDWPHQWV�SHUIRUPHG�ZLWK������URWDWLRQ�RI�WKH�WRRWK�
RI�DQ����\HDU�ROG�SDWLHQW�ZLWK�D�FRPSOLFDWHG�FURZQ�URRW�IUDFWXUH�LQ�WKH�PD[LOODU\�ULJKW�PLGGOH�
LQFLVRU��$V�D� UHVXOW�RI� WKH���\HDU� IROORZ�XS��QR� UHVRUSWLRQ�DQG�SHULDSLFDO� OHVLRQ�GHYHORSPHQW�
ZHUH� REVHUYHG� UDGLRJUDSKLFDOO\�� DQG� WKH� SDWLHQW� GLG� QRW� KDYH� DQ\� FOLQLFDO� FRPSODLQWV��$V� D�
FRQFOXVLRQ��FRQVLGHULQJ�WKH���\HDU�VXFFHVVIXO�UHVXOWV�RI�RXU�FDVH��VXUJLFDO�H[WUXVLRQ�DQG�LQWUD�DO�
veolar transplantation should be evaluated as an alternative treatment approach in cases where 
RUWKRGRQWLF�SURFHGXUHV�DUH�FRQWUDLQGLFDWHG�LQ�WHHWK�ZLWK�FURZQ�URRW�IUDFWXUH�

Key Words: 
&RPSOLFDWHG�FURZQ�URRW�IUDFWXUH��'HQWDO�WUDXPD��,QWUD�DOYHRODU�WUDQVSODQWDWLRQ�����o  Rotation

/ʈ:ʈ̪
7UDYPDWLN�GHQWDO�\DUDODQPDODU��7'<��G�Q\D�JHQHOLQGH�HQ�VÕN�
NDUúÕODúÕODQ� \DUDODQPD� oHúLWOHUL� DUDVÕQGDGÕU�� $÷Õ]� ERúOX÷X�
LQVDQ� Y�FXGXQXQ� N�o�N� ELU� E|O�P�Q�� WHPVLO� HWVH� GH��
7'<¶OHU�W�P�VD÷OÕN�\DUDODQPDODUÕQÕQ���
LQL��SHGLDWULN�KDVWD�
ODUGD� LVH����
VLQL� ROXúWXUXU� ����� 6�W� GLúOHULQGH� SHULRGRQWDO�
\DUDODQPDODUD�YH�O�NVDV\RQODUD�GDKD�VÕN�UDVWODQÕUNHQ��GDLPL�
GLúOHUGH�HQ� VÕN�J|U�OHQ� WUDYPD� W�UOHUL� VHUW�GRNX�\DUDODQPD�
ODUÕGÕU� ����� 6HUW� GRNX� \DUDODQPDODUÕQGDQ� NURQ�N|N� NÕUÕNODUÕ�
PLQH��GHQWLQ�YH�SXOSD\Õ�LoHUHQ�NÕUÕNODU�ROXS��NRPSOLNH�\D�GD�
NRPSOLNH� ROPD\DQ� NÕUÕNODU� RODUDN� �� úHNLOGH� VÕQÕIODQGÕUÕOÕU��
'DUEHQLQ� NXYYHWLQH� YH� \|Q�QH� J|UH� NÕUÕN� KDWWÕ� NURQGDQ�
EDúOD\ÕS�� X]XQODPDVÕQD�“longitudinal”� SXOSD\Õ� LoHUHQ� \DGD�
LoHUPH\HQ�úHNLOGH��VXEJLQJLYDO�DODQD�YH�KDWWD�DOYHRO�NUHWLQH�
NDGDU�X]DQDELOLU�������

.URQ�N|N� NÕUÕNOÕ� GLúOHULQ� UHVWRUDV\RQ� DúDPDVÕQGD� ELUoRN�
IDUNOÕ� VRUXQOD� NDUúÕODúÕOÕU�� %X� VHEHSOH� WHGDYL� \DNODúÕPÕ�
VHoLOLUNHQ�DúD÷ÕGDNL�GXUXPODU�J|]�|Q�QGH�EXOXQGXUXOPDOÕGÕU�
����
� ��%L\RORMLN�JHQLúOL÷LQ�ORNDOL]DV\RQX�YH�HWNLOHQPH�GHUHFHVL�
� ��3XOSD�WXWXOXPX�
� ��.|N�JHOLúLP�DúDPDVÕ�
� ��'LúLQ�V�UPH�DúDPDVÕ�
� ��5HVWRUH�HGLOHFHN�GLúLQ�NÕUÕN�KDWWÕQD�DGDSWH�RODELOHQ�NÕUÕN
�������SDUoD�YDUOÕ÷Õ�
.URQ�N|N�NÕUÕNOÕ�GLúOHUGH�NÕUÕ÷ÕQ�GXUXPXQD�ED÷OÕ�RODUDN�NURQ�
boyu uzatma, ortodontik ekstrüzyon, cerrahi ekstrüzyon gibi 
ELUoRN� IDUNOÕ� WHGDYL� VHoHQH÷L�ROPDVÕQD�NDUúÕQ��NÕUÕN�KDWWÕQÕQ�
PDUMLQDO�NHPLN�VÕQÕUÕQD�XODúWÕ÷Õ�ELUoRN�YDNDGD�GLúLQ�oHNLPLQH�
NDUDU�YHULOPHVL�VÕN�NDUÕúÕODQ�ELU�GXUXPGXU����������
%X� ROJX� UDSRUXQXQ� DPDFÕ�� �VW� oHQH� VD÷� RUWD� NHVHU� GLúLQGH�
NRPSOLNH�NURQ�N|N�NÕUÕ÷Õ�EXOXQDQ�����\DúÕQGDNL�ELU�KDVWDQÕQ�
GLúLQH� X\JXODQDQ� FHUUDKL� HNVWU�]\RQ�YH� ���o’lik rotasyonla 
ELUOLNWH�JHUoHNOHúWLULOHQ�DOYHRO�LoL�“intra-alveolar” transplan�
WDV\RQ�WHGDYLOHULQLQ���\ÕOOÕN�WDNLS�VRQXoODUÕQÕQ�VXQXOPDVÕGÕU�

OLGU
2Q� ELU� \DúÕQGDNL� VD÷OÕNOÕ� ELU� HUNHN� KDVWD��$UDOÕN� ����¶GD��
EDEDVÕ�WDUDIÕQGDQ��7'<�JHoLUPHVL�QHGHQL\OH�$NGHQL]�hQLYHU�
VLWHVL�� 'Lú� +HNLPOL÷L� )DN�OWHVL�� dRFXN� 'Lú� +HNLPOL÷L�
$QDELOLP� 'DOÕ� .OLQL÷L¶QH� JHWLULOPLúWLU��$OÕQDQ� DQDPQH]GH��
RNXO�WDNÕPÕQGD�EDVNHWERO�R\XQFXVX�RODQ�KDVWDQÕQ��D\QÕ�J�Q��
EDVNHWERO�R\QDUNHQ�G�úW�÷��YH��VW�oHQHVLQL�oDUSPDVÕ�VRQXFX�
VD÷�RUWD�NHVHU�GLúLQGH�NÕUÕOPDODU�ROGX÷X�YH�EDúYXUGXNODUÕ�D÷Õ]�
GLú� VD÷OÕ÷Õ� NOLQL÷LQGH� LON� P�GDKDOHVLQLQ� \DSÕOGÕ÷Õ� |÷UHQLO��
PLúWLU��5HVLP��D�YH��E����

<DSÕODQ�NOLQLN�YH�UDG\RORMLN�LQFHOHPHOHU�VRQXFXQGD��KDVWDQÕQ�
�VW�oHQH�VD÷�RUWD�NHVHU�GLúLQLQ�NXURQXQXQ�YHVWLE�O�\�]�QGHQ�
EDúOD\DUDN� SDODWLQDO� \|QGH� X]XQODPDVÕQD� RODFDN� úHNLOGH�
DOYHRO� NUHWLQH� NDGDU� X]DQDQ� YH� SXOSD\Õ� GD� LoLQH� DODQ�� ELU�
NRPSOLNH�NXURQ�N|N�NÕUÕ÷Õ�WHVSLW�HGLOPLúWLU��5HVLP��F���7'<�
JHoLULOHQ�E|OJHGH�\XPXúDN�GRNXODUGD�YH�SHULRGRQWDO�GRNXODU�
GD� EHOLUJLQ� ELU� KDVDU� VDSWDQPD]NHQ�� KDVWDQÕQ� ��� QXPDUDOÕ�
GLúLQLQ�N|N�JHOLúLPLQLQ�WDPDPODQGÕ÷Õ�EHOLUOHQPLúWLU��

Resim 1. (a), (b) hVW�oHQH�VD÷�RUWD�NHVHU�GLúLQ�WHGDYL�|QFHVL�NOLQLN�J|U�QW�V�� 
                (c)�LOJLOL�GLúLQ�UDG\RJUDILN�J|U�QW�V���.ÕUÕN�KDWWÕQÕQ�VHYL\HVL�OK 
����������������LúDUHWL\OH�J|VWHULOPLúWLU��

'LúLQGH� PH\GDQD� JHOHQ� NÕUÕN� QHGHQL\OH� ROXúDQ� J|U�QW�GHQ�
HVWHWLN�RODUDN�KRúQXW�ROPD\DQ�KDVWDQÕQ��EDEDVÕ�LOH�W�P�WHGDYL�
VHoHQHNOHUL� J|]� |Q�QGH� EXOXQGXUXODUDN�� NÕUÕN� KDWWÕQÕQ�
PDQLS�ODV\RQ� ]RUOX÷X� QHGHQL\OH� LOHULGH� JHUoHNOHúWLULOHFHN�
RODQ� UHVWRUDWLI� WHGDYL� GH� J|]� |Q�QGH� EXOXQGXUXODUDN�� ���
QXPDUDOÕ�GLúLQ�FHUUDKL�RODUDN�HNVWU�]\RQXQD��SDODWLQDO�\�]�Q�
EXNNDO�\�]H����o�URWDV\RQX�LOH�ELUOLNWH�DOYHRO�LoL�WUDQVSODQ��
WDV\RQXQD�YH�N|N�XFX�NDSDOÕ�RODQ�GLúLQ�N|N�NDQDO�WHGDYLVLQLQ�
WDPDPODQPDVÕQÕ� WDNLEHQ� UHVWRUDWLI� WHGDYLVLQLQ� JHUoHNOHúWL��
ULOPHVLQH� NDUDU� YHULOPLúWLU�� +DVWDQÕQ� EDEDVÕQGDQ� SODQODQDQ�
WHGDYLOHU�LOH�LOJLOL�RODUDN�RQDP�DOÕQPÕúWÕU���
.ÕUÕN� RODQ� NRURQDO� SDUoDQÕQ� X]DNODúWÕUÕOPDVÕQÕQ� DUGÕQGDQ��
NDODQ�GLú�SDUoDVÕ�ELU�GDY\H�\DUGÕPÕ\OD�oHYUH�VHUW�YH�\XPXúDN�
GRNXODUD� ]DUDU� YHULOPHGHQ�� DWUDYPDWLN� ELU� úHNLOGH�� QD]LNoH�
VRNHWWH� VHUEHVWOHúWLULOGLNWHQ� VRQUD�� GLúLQ� NÕUÕN� KDWWÕ� NOLQLN�
RODUDN�RUWD\D�oÕNÕQFD\D�NDGDU��FHUUDKL�RODUDN���PP�HNWU�]H�
HGLOPLú�YH�GLúLQ�SDODWLQDO�\�]��EXNNDOH�JHOHFHN�úHNLOGH����o 
URWDV\RQX�VD÷ODQPÕúWÕU��5HVLP��D�YH��E���%X�WHGDYL�VÕUDVÕQGD�
GLúLQ� N|N�Q�Q� VRNHWL� WHUN� HWPHPHVLQH� |]HOOLNOH� GLNNDW� HGLO��
PLúWLU��$OYHRO�LoL�WUDQVSODQWDV\RQ�VRQUDVÕ�����PP¶OLN�WHO�YH�NRPSR]LW�
UH]LQ�LOH�\DUÕ�HVQHN�VSOLQW�\DSÕOPÕúWÕU��5HVLP��F�YH��G����

Resim 2. (a)���hVW�oHQH�VD÷�RUWD�NHVHU�GLúLQ�VRNHWLQGHQ�VHUEHVWOHúWLULOPHVL�YH�
cerrahi ekstrüzyonu,  (b) �LOJLOL�GLúLQ����o rotasyonu, (c)�LOJLOL�GLúLQ�VSOLQWOHQ�
PLú�J|U�QW�V���(d)�LOJLOL�GLúLQ���KDIWD�VRQUDVÕ�NRQWURO�J|U�QW�V���

$\QÕ�VHDQVWD����QXPDUDOÕ�GLúLQ�N|N�NDQDO�WHGDYLVLQH�EDúODQ�
PÕú�YH�NDQDOD�NDOVL\XP�KLGURNVLW�J|QGHULOPLúWLU��+DVWDQÕQ�ELU�
hafta sonraki kontrolünde tel kompozit splintte meydana 

gelen deformasyonlar nedeniyle splint ve kanaldaki kalsiyum 
KLGURNVLW� \HQLOHQPLúWLU��7'<¶GDQ����J�Q� VRQUD�JHUoHNOHúWL��
rilen kontrolde, klinik ve radyografik olarak herhangi bir 
NRPSOLNDV\RQ� WHVSLW� HGLOPHPLúWLU��$QFDN�� LOJLOL� GLúWH� KDOHQ�
PRELOLWH�PHYFXGL\HWL� WHVSLW� HGLOGL÷L� LoLQ�N|N�NDQDO� WHGDYLVL�
WDPDPODQÕQFD\D� NDGDU� VSOLQWLQ� NDOPDVÕQD� NDUDU� YHULOPLú�
ROXS�� NDOVL\XP� KLGURNVLW� \HQLOHQPLúWLU�� 7'<¶GDQ� �� D\�
VRQUDVÕQGD� N|N� NDQDO� WHGDYLVL� WDPDPODQDQ� GLúLQ� VSOLQWL�
oÕNDUWÕOPÕú�YH�NRPSR]LW�UH]LQ�LOH�HVWHWLN�UHVWRUDV\RQX�WDPDP�
ODQPÕúWÕU��5HVLP��D�YH��E���

Resim 3. (a)� .|N� NDQDO� WHGDYLVLQLQ� WDPDODQPDVÕ�� (b)� \DSÕODQ� WHGDYLQLQ�
UDG\RJUDILN�J|U�QW�V��

+DOHQ� RNXO� WDNÕPÕQGD� EDVNHWERO� R\QDPD\D� GHYDP� HGHQ�
KDVWD\D� EDVNHWERO� R\QDUNHQ� WDNPDVÕ� LoLQ� ELUH\VHO� D÷Õ]�
NRUX\XFX�KD]ÕUODQPÕúWÕU��
+DVWDQÕQ����D\�NRQWURO�QGH�NOLQLN�RODUDN�KHUKDQJL�ELU�NRPS�
OLNDV\RQ�WHVSLW�HGLOPHPHVLQLQ�\DQÕ�VÕUD�UDG\RJUDILN�RODUDN�GD�
GLúLQ�SHULDSLNDO�GRNXODUÕQÕQ� VD÷OÕNOÕ�ROGX÷X�YH�KHUKDQJL�ELU�
N|N�UH]RUEVL\RQXQXQ�EXOXQPDGÕ÷Õ�EHOLUOHQPLúWLU��+DVWDQÕQ���
\ÕOOÕN�WDNLEL�VRQXFXQGD�NOLQLN�YH�UDG\RORMLN�RODUDN�VHPSWRP�
EXOXQPD\DQ� GLúLQ� HVWHWLN� YH� IRQNVL\RQHO� DoÕGDQ� EDúDUÕOÕ�
VRQXoODUÕQÕQ�KDVWDGD�YH�HEHYH\QLQGH�HPRV\RQHO�RODUDN�ROXPOX�
HWNLOHULQLQ�ROGX÷X�DoÕNoD�J|U�OP�úW�U��5HVLPOHU���YH�����

Resim 4. +DVWDQÕQ����D\�VRQUDNL�NOLQLN�J|U�QW�V��

Resim 5. +DVWDQÕQ����D\�VRQUDNL�UDG\RJUDILN�J|U�QW�V��

<):<1̪5)
.URQ�N|N�NÕUÕNODUÕ�JHQHOOLNOH�GLUHNW�ELU�GDUEH�VRQXFX�RUWD\D�
oÕNDU� YH� oRFXNODUGD� PDNVLOOHU� �VW� NHVHU� GLúOHU� NURQ�N|N�
NÕUÕNODUÕQGDQ�HQ�oRN�HWNLOHQHQ�GLúOHUGLU��.ÕUÕN�KDWWÕQÕQ�VHYL\H�
VL��SR]LV\RQX�YH�NDODQ�N|N�PLNWDUÕ�WHGDYLQLQ�JLGLúDWÕQÕ�EHOLU��
OHU� ������� $WDoPDQ� YH� DOYHRODU� NHPLN� VHYL\HVLQLQ� DOWÕQD�
LOHUOH\HQ� NURQ�N|N� NÕUÕNODUÕQÕQ� WHGDYLVL� YH� NRURQDO� UHVWR��
UDV\RQXQXQ� WDPDPODQPDVÕ�ELUoRN�DoÕGDQ�]RUOD\ÕFÕGÕU�YH�EX�
]RUOXNODU� QHGHQL\OH� GDKD� |QFH� ELUoRN� YDNDGD� oHNLP� WHUFLK�
HGLOPLúWLU��$QFDN�� oRFXNODUGD� GL÷HU� WHGDYL� \|QWHPOHUL� J|]�
|Q�QGH� EXOXQGXUXOPDOÕ�� LON� WHGDYL� VHoHQH÷L� RODUDN� oHNLP�
G�ú�Q�OPHPHOLGLU��'HULQ�NURQ�N|N�NÕUÕNODUÕQÕQ�\|QHWLPLQGH�
RUWRGRQWLN� YH\D� FHUUDKL� HNVWU�]\RQ� |QHULOHQ� WHGDYL�
VHoHQHNOHUL� DUDVÕQGDGÕU� ���������� 2UWRGRQWLN� HNVWU�]\RQXQ�
EL\RORMLN�DoÕGDQ�GDKD�VD÷OÕNOÕ�ELU�LúOHP�ROGX÷X�|QH�V�U�OVH�GH��
SURVHG�U� LoLQ� KDVWDQÕQ� KHNLPOH� LúELUOL÷L� LoLQGH� ROPDVÕ� YH�
LúOHP� LoLQ� ELUGHQ� ID]OD� VHDQV� JHUHNLU�� R\VD� NL� FHUUDKL�
HNVWU�]\RQ� GDKD� D]� ]DPDQ� DOÕU� YH� X\JXODPDVÕ� NROD\� ELU�
\|QWHPGLU� �������������� .ÕUÕN� KDWWÕQÕQ� HQ� GHULQ� QRNWDVÕQÕQ�
NHPLN�VHYL\HVLQGHQ�!��PP�GDKD�DSLNDOGH�ROGX÷X�GXUXPODUGD�
SHULRGRQWDO� FHUUDKL� WHGDYLOHUGHQ� ]L\DGH� GLúLQ� HNVWU�]\RQX�
WHUFLK� HGLOPHOLGLU��.ÕUÕN� KDWWÕQÕQ� HQ� GHULQ� QRNWDVÕQÕQ� NHPLN�
VHYL\HVLQGHQ� ���PP� GDKD� DSLNDOGH� ROGX÷X� GXUXPODUGD� LVH�
SHULRGRQWDO�FHUUDKL�WHUFLK�HGLOHELOLU��$QFDN��DQWHULRU�E|OJHGH�
estetik nedenlerle osteotomi, osteoplasti ve gingivektomi 
NRQWUHQGLNHGLU� ������� .URQ�N|N� NÕUÕNODUÕQÕQ� WHGDYLVLQGH�
EXQXQ� \DQÕ� VÕUD� DOYHRO� LoL� WUDQVSODQWDV\RQ� GD� ELU� EDúND�
\|QWHPGLU� �������� YH� OLWHUDW�UGH� ��� \ÕO� EDúDUÕ\OD� WDNLS�
HGLOGL÷LQL� ELOGLUHQ� ROJX� UDSRUODUÕ� EXOXQPDNWDGÕU� ���������
$\UÕFD�����o derece rotasyon ile alveol içi transplantasyon, 
NURQ�N|N�NÕUÕNODUÕ��VHUYLNDO�o�U�NOHU��N|N�UH]RUSVL\RQODUÕ�YH�
SHUIRUDV\RQODU� LoLQ� |QHULOHQ� ELU� WHGDYL� VHoHQH÷LGLU� ������
*DQDSDWK\�YHU�DUN������������\ÕOÕQGD�\D\ÕQODGÕNODUÕ�ELU�YDND�
UDSRUXQGD�NÕUÕN�KDWWÕQÕQ�SDODWLQDO�E|OJHGH���PP�VXEJLQJYDO�
GHULQOL÷H�XODúWÕ÷Õ����QXPDUDVÕ�NRPSOLNH�NXURQ�N|N�NÕUÕNOÕ�ELU�
vakDGD�� NÕUÕN� KDWWÕQGD� RSHUDV\RQX� NROD\ODúWÕUPDN� LoLQ� ���
QXPDUD\Õ�ELOLQoOL� RODUDN� VRNHWWH� VHUEHVWOHúWLUGLNWHQ� VRQUD����o 
G|QG�UHUHN� UHLPSODQWH� HWPLúOHUGLU�� �� \ÕOOÕN� WDNLS� V�UHoOHULQGH�
KHUKDQJL�ELU�NRPSOLNDV\RQOD�NDUúÕODúPDPÕúODUGÕU�

%X�ROJXGD�GD�NÕUÕN�KDWWÕQÕQ�NXURQXQ�YHVWLE�O�\�]�QGHQ�EDúOD�
\DUDN�� X]XQODPDVÕQD� SDODWLQDO� \|QGH� LOHUOHPHVL�� SXOSD\Õ� GD�
LoLQH�DOPDVÕ�YH�DOYHRO�NUHWLQH�NDGDU�X]DQDUDN�|]HOOLNOH�GLúLQ�
SDODWLQDO�E|OJHVLQGH�KDVDUD�VHEHS�ROPDVÕ�YH�oDOÕúPD�]RUOX÷X�
QHGHQL\OH�� FHUUDKL� HNVWU�]\RQ� LOH� ELUOLNWH� ���o rotasyon ile 
DOYHRO� LoL� WUDQVSODQWDV\RQ� WHUFLK� HGLOGL��+DVWDPÕ]ÕQ� �� \ÕOOÕN�
WDNLEL� V�UHVLQFH� WHGDYLQLQ� HVWHWLN� YH� IRQNVL\RQHO� DoÕGDQ�
WDWPLQ�HGLFL�ROGX÷X�J|U�OG���

5HSODQWH�HGLOHQ�GLúOHULQ�SURJQR]X�SHULRGRQWDO� OLJDPHQWOHULQ�
�3'/�� VD÷OÕ÷ÕQD� YH� SHULRGRQWDO� L\LOHúPH\H� ED÷OÕGÕU�� +HP�
N|N�NDQDO� NRPSOHNVLQGH� EDNWHUL� YDUOÕ÷Õ� KHP� GH� VHPHQWH�
JHOHQ� KDVDU� HNVWHUQDO� LQIODPDWXDU� N|N� UH]RUELV\RQX\OD�
VRQXoODQDELOLU� ������3'/�YH�VHPHQWLQ�]DUDU�J|UPHPHVL� LoLQ�
GLúLQ�GÕúDUGD�NDOPD�V�UHVL�PLQLPXP�G�]H\GH�WXWXOPDOÕGÕU��%X�
ROJXGD� HNVWU�]\RQ� SURVHG�U�QGH� N|N� DOYHROGHQ� DVOD�
D\UÕOPDGÕ÷ÕQGDQ�� JHUoHNOHúWLULOHQ� FHUUDKL� HNVWU�]\RQ��
$QGUHDVHQ
H� J|UH� YDNDODUÕQ� VDGHFH� ��
VLQGH� N|N� UH]RUSVL��

&HQJL]�$��YH�DUN�$NG�'Lú�+HN�'�����������

\RQX�PH\GDQD�JHOHQ�YH�DY�OVL\RQD�NÕ\DVOD�GDKD�ROXPOX�ELU�
SURJQR]D� VDKLS� RODQ� HNVWU�]LY� O�NVDV\RQ� LOH� NÕ\DVODQDELOLU�
������&HUUDKL�HNVWU�]\RQGD�HNVWHUQDO�LQIODPDWXDU�N|N�UH]RUS�
VL\RQX�7HJVMR�YH�DUN�������WDUDIÕQGDQ���\ÕOOÕN�WDNLSOHUGH������
dDOÕúNDQ�YH�DUN�������WDUDIÕQGDQ���\ÕOOÕN�WDNLSOHUGH����RODUDN�
UDSRU�HGLOPLúWLU��%L]LP�ROJXPX]XQ�LNL�\ÕOOÕN�WDNLS�VRQXFXQGD�
SURJUHVLI� N|N� UH]RUEVL\RQX� WHVSLW� HGLOPHPLú� ROXS� NOLQLN�
olarak perküsyon sesi ve mobilite derecesinin normal 
VÕQÕUODUGD�ROGX÷X�WHVSLW�HGLOPLúWLU�

2UWRGRQWLN� HNVWU�]\RQ� IL]\RORMLN� ELU� \DNODúÕPGÕU� YH�
SHULRGRQWDO� DWDúPDQÕ� YH� DOYHRO� NHPL÷LQL� NRUXU�� %XQXQOD�
ELUOLNWH�SURVHG�U�]DPDQ�DOÕFÕGÕU�YH�KDVWDQÕQ�NRRSHUDV\RQXQX�
ER]DELOHFHN� X]XQ� ELU� V�UHo� JHUHNLU�� &HUUDKL� HNVWU�]\RQ� LVH�
oRN� GDKD� KÕ]OÕ� ELU� SURVHG�UG�U� YH� KDVWD�HEHYH\Q� LúELUOL÷L�
LKWL\DFÕ� LúOHP�NÕVD�V�UHOL�ROGX÷X�LoLQ�PLQLPXP�VHYL\HGHGLU��
%X�SURVHG�U�D\QÕ�]DPDQGD�DOYHROHU�WUDQVSODQWDV\RQ�RODUDN�GD�
WDQÕPODQDELOLU��

SONUÇ
2OJXPX]XQ���\ÕOOÕN�EDúDUÕOÕ�VRQXoODUÕ�J|]�|Q�QGH�EXOXQGX��
UXODUDN��NURQ�N|N�NÕUÕ÷Õ�EXOXQDQ�GLúOHUGH�RUWRGRQWLN�LúOHPOH��
ULQ� NRQWUHQGLNH� ROGX÷X� GXUXPODUGD�� DOWHUQDWLI� ELU� WHGDYL�
\DNODúÕPÕ� RODUDN� FHUUDKL� HNVWU�]\RQ� YH� DOYHRO� LoL� WUDQVSODQ��
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3HWWL�6��*OHQGRU�8��$QGHUVVRQ�/��:RUOG�WUDXPDW�
LF� GHQWDO� LQMXU\� SUHYDOHQFH� DQG� LQFLGHQFH�� D�
PHWD�DQDO\VLV�2QH� ELOOLRQ� OLYLQJ� SHRSOH� KDYH�
KDG� WUDXPDWLF� GHQWDO� LQMXULHV�� 'HQW�7UDXPDWRO��
���������������

'D\�3)��)ORUHV�07��2
&RQQHOO�$&��,QWHUQDWLRQDO�
Association of Dental Traumatology guidelines 
IRU�WKH�PDQDJHPHQW�RI�WUDXPDWLF�GHQWDO�LQMXULHV��
��� ,QMXULHV� LQ� WKH� SULPDU\� GHQWLWLRQ�� 'HQW�
7UDXPDWRO������������������

$QGUHDVHQ� -2�� $QGUHDVHQ� )0�� &URZQ�URRW�
IUDFWXUHV�� ,Q�� $QGUHDVHQ� -2�� $QGUHDVHQ� )0��
HGLWRUV��7H[WERRN�DQG�&RORU�$WODV�RI�7UDXPDWLF�
,QMXULHV� WR� WKH� 7HHWK�� �UG� HGQ�� &RSHQKDJHQ��
0XQNVJDDUG��������S��������

$QGUHDVHQ� -2��$QGUHDVHQ� )0�� &ODVVLILFDWLRQ��
HWLRORJ\� DQG� HSLGHPLRORJ\�� ,Q��$QGUHDVHQ� -2��
$QGUHDVHQ� )0�� HGLWRUV�� 7H[WERRN� DQG� &RORU�
$WODV�RI�7UDXPDWLF�,QMXULHV�WR�WKH�7HHWK���UG�HGQ��
&RSHQKDJHQ��0XQNVJDDUG��������S��������

%DUDWLHUL�/1��0RQWHLUR�6�-U��&DOGHLUD�GH�$QGUD�
GD�0$��7RRWK� IUDJPHQW� UHDWWDFKPHQW� �&KDSWHU�
����,Q��%DUDWLHUL�/1��0RQWHLUR�6�-U��&DOGHLUD�GH�
$QGUDGD� 0$�� HGLWRUV�� 'LUHFW� DGKHVLYH� UHVWR�
UDWLRQV� RQ� IUDFWXUHG� DQWHULRU� WHHWK�� 7UDQVODWHG�
IURP�WKH��QG�%UD]LOLDQ�HGQ��6DR�3DXOR��4XLQWHV�
VHQFH�%RRNV��������S��������

)RXQWDLQ�%6��&DPS�-+��7UDXPDWLF� LQMXULHV�� ,Q��
&RKHQ�6��%XUQV�5&��HGLWRUV���WK�HGQ��3DWKZD\V�
RI�WKH�3XOS��&KLFDJR��0RVE\��������S�������

0DOPJUHQ�2��0DOPJUHQ�%��*ROGVRQ�/��2UWKR�
GRQWLF�PDQDJHPHQW�RI�WKH�WUDXPDWL]HG�GHQWLWLRQ��
,Q�� $QGUHDVHQ� -2�� $QGUHDVHQ� )0�� (GLWRUV��
7H[WERRN�DQG�&RORU�$WODV�RI�7UDXPDWLF�,QMXULHV�
WR�WKH�7HHWK���UG�HGQ��&RSHQKDJHQ��0XQNVJDDUG��
������S�������

.DKQEHUJ�.(�� ,QWUD�DOYHRODU� WUDQVSODQWDWLRQ� RI�
WHHWK�ZLWK�FURZQ�URRW�IUDFWXUHV��-�2UDO�0D[LOOR�
IDF�6XUJ�����������������

.DKQEHUJ� .(�� 6XUJLFDO� H[WUXVLRQ� RI� URRW�IUDF�
WXUHG� WHHWK� D� IROORZ�XS� VWXG\� RI� WZR� VXUJLFDO�
PHWKRGV��(QGRG�'HQW�7UDXPDWRO��������������

dDOÕúNDQ� 0.�� 7�UN�Q� 0�� *RPHO� 0�� 6XUJLFDO�
H[WUXVLRQ� RI� FURZQ�URRW�IUDFWXUHG� WHHWK�� D�
FOLQLFDO�UHYLHZ��,QW�(QGRG�-������������������
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.R\XWXUN�$(��0DONRF�6��2UWKRGRQWLF�H[WUXVLRQ�
of subgingivally fractured incisor before resto�
UDWLRQ�� D� FDVH� UHSRUW�� ��\HDUV� IROORZ�XS�� 'HQW�
7UDXPDWRO����������������

5RHWHUV� -�� %UHVVHUV� 3�� 7KH� FRPELQDWLRQ� RI� D�
surgical and adhesive restorative approach to 
WUHDW� D�GHHS�FURZQ� URRW� IUDFWXUH�� D�FDVH� UHSRUW��
4XLQWHVVHQFH�,QW����������������

dDOÕúNDQ�0.��6XUJLFDO�H[WUXVLRQ�RI�D�FRPSOHWH�
O\� LQWUXGHG� SHUPDQHQW� LQFLVRU�� -� (QGRG��
��������������

:DQJ� =�� +HIIHUQDQ� 0�� :LOOLDP� )� 9DQQ� -U��
0DQDJHPHQW� RI� D� FRPSOLFDWHG� FURZQ�URRW�
fracture in a young permanent incisor using 
LQWHQWLRQDO� UHSODQWDWLRQ�� 'HQW� 7UDXPDWRO��
��������������

)DULQLXN� /)�� )HUUHLUD� (/�� 6RUHVLQL�*&�� &DYDOL�
$(�� %DUDWWR� )LOKR� )�� ,QWHQWLRQDO� UHSODQWDWLRQ�
ZLWK� ���� GHJUHHV� URWDWLRQ� RI� D� FURZQ�URRW�
IUDFWXUH�� D� FDVH� UHSRUW�� 'HQW� 7UDXPDWRO��
�������������

.DKQEHUJ� .(�� ,QWUD�DOYHRODU� WUDQVSODQWDWLRQ��
���\HDU� IROORZ�XS� RI� D� PHWKRG� IRU� VXUJLFDO�
H[WUXVLRQ�RI� URRW� IUDFWXUHG� WHHWK��6ZHG�'HQW� -��
���������������

&KDQLRWLV�$��.RXLPW]LV�7+��,QWHQWLRQDO�UHSODQ�
WDWLRQ�DQG�%LRGHQWLQH�URRW�UHFRQVWUXFWLRQ��&DVH�
UHSRUW� ZLWK� ���\HDU� IROORZ�XS�� ,QW� (QGRG� -��
������������������

*DQDSDWK\� 6�� 9HGDP� 9�� 5DMHHY� 9�� 1DLU� 69��
,QWHQWLRQDO� UHSODQWDWLRQ�ZLWK������ URWDWLRQ�RI�D�
FRPSOLFDWHG� FURZQ�URRW� IUDFWXUH�� FDVH� UHSRUW��
7UDXPD�&DVH�5HS�����������������

7URQVWDG� /�� 5RRW� UHVRUSWLRQ� HWLRORJ\�� WHUPLQR��
ORJ\� DQG� FOLQLFDO� PDQLIHVWDWLRQV�� (QGR� 'HQW�
7UDXPDWRO����������������

$QGUHDVHQ� -2��7UDXPDWLF� LQMXULHV� RI� WKH� WHHWK��
&RSHQKDJHQ��0XQNVJDDUG��������S�������

7HJVMR� 8�� 9DOHULXV�2OVVRQ� +�� )U\NKROP� $��
2OJDUW�.��&OLQLFDO�HYDOXDWLRQ�RI�WKH�RI�LQWUD�DO�
veolar transplantation of teeth with cervical root 
IUDFWXUHV��6ZHG�'HQW�-�����������������
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ÖZ
3HULIHUDO� GHY� K�FUHOL� JUDQ�ORPD� �3'+*��� JHQHOOLNOH� PLNUREL\DO� EL\RILOP�� GLú� WDúÕ�� X\XPVX]�
GROJX�YH�SURWH]OHU�JLEL�NURQLN�ORNDO�LUULWDQ�IDNW|UOHUOH�JHQHOOLNOH�PDQGLEXODGD�DQWHULRU�GLúHWL�YH�
DOYHROHU� NUHW� �]HULQGH� RUWD\D� oÕNDQ� YH� NDGÕQODUÕ� GDKD� oRN� HWNLOH\HQ� HN]RILWLN� ELU� OH]\RQGXU��
%HQLJQ�ELU�OH]\RQ�ROPDNOD�ELUOLNWH�ORNDO�NHPLN�ND\EÕQD�\RO�DoDELOLU�YH�Q�NV�ULVNL�oRN�\�NVHNWLU��
%X�ROJX� UDSRUXQGD����\DúÕQGD�ELU�NDGÕQ�KDVWDGD�J|]OHQHQ�3'+*¶XQ�NOLQLN�|]HOOLNOHUL�� WHGDYL�
DúDPDODUÕ��FHUUDKL�HNVL]\RQ�\|QWHPL��KLVWRSDWRORMLN�D\ÕUÕFÕ� WDQÕVÕ�YH����D\OÕN� WDNLEL�VXQXOPDN-
WDGÕU��$JUHVLI�\DSÕVÕ�YH�\�NVHN�UHN�UUHQV�RUDQÕ�RODQ�3'+*¶XQ�GR÷UX�WHúKLV�YH�HWNLOL�WHGDYLVL�LOH�
oHYUH�NHPL÷H�YH�GLúOHUH�]DUDU�YHUPHVL�HQJHOOHQPHVL�NOLQLV\HQOHU�LoLQ�|QHPOLGLU��3'+*�HW\RSDWR-
JHQH]L�YH�PROHN�OHU�V�UHFLQLQ�DQODúÕOPDVÕ�LoLQ�GDKD�LOHUL�oDOÕúPDODUD�LKWL\Do�YDUGÕU��

Anahtar Sözcükler: 
3HULIHUDO�GHY�K�FUHOL�JUDQXORPD��'HY�K�FUHOL�HSXOLV��øPPXQRKLVWRNLP\D��&HUUDKL�

ABSTRACT
3HULSKHUDO� JLDQW� FHOO� JUDQXORPD� �3*&*�� LV� DQ� H[RSK\WLF� OHVLRQ�ZKLFK� XVXDOO\� RFFXUV� RQ� WKH�
DQWHULRU�JLQJLYD�DQG�DOYHRODU�FUHVW�RI�PDQGLEOH�GXH�WR�FKURQLF�ORFDO� WUDXPD�VXFK�DV�PLFURELDO�
ELRILOP��FDOFXOXV��RYHUKDQJLQJ�ILOOLQJV�DQG�SURVWKHVLV�JHQHUDOO\�DIIHFWLQJ�IHPDOHV��$OWKRXJK�WKH�
OHVLRQ�LV�EHQLJQ��LW�KDV�WKH�SRWHQWLDO�WR�FDXVH�ORFDO�ERQH�ORVV�DQG��WKH�UDWH�RI�UHFXUUHQFH�LV�YHU\�
KLJK��7KH�FOLQLFDO�FKDUDFWHULVWLFV��WUHDWPHQW�SKDVHV��VXUJLFDO�H[FLVLRQ�PHWKRG��KLVWRSDWKRORJLFDO�
GLIIHUHQWLDO�GLDJQRVLV�DQG����PRQWKV�RI�IROORZ�XS�LV�SUHVHQWHG��,W�LV�FUXFLDO�IRU�WKH�FOLQLFLDQV�WR�
FRUUHFWO\�GLDJQRVH�DQG�HIIHFWLYHO\�WUHDW�3*&*�GXH�WR�LWV�DJJUHVVLYH�FKDUDFWHU�DQG�KLJK�UHFXUUHQFH�
UDWH�LQ�RUGHU�WR�SUHYHQW�KDUP�WR�VXUURXQGLQJ�ERQH�DQG�WHHWK��)XUWKHU�VWXGLHV�DUH�QHHGHG�WR�UHYHDO�
RXW�WKH�HWLRSDWKRJHQHVLV�DQG�PROHFXODU�SURFHVV�RI�3*&*�
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3HULSKHUDO�JLDQW�FHOO�JUDQXORPD�*LDQW�FHOO�HSXOLV��,PPXQRKLVWRFKHPLVWU\��6XUJHU\

/ʈ:ʈ̪
'HY�K�FUHOL�JUDQ�ORPODU�� D÷Õ]�NDYLWHVL� LoHULVLQGH�SHULIHUDO�SROLSRLG�NLWOH�KDOLQGH�JHOLúHQ�YH\D�
VDQWUDO�\HUOHúLPOL�RODELOHQ� OH]\RQODUGÕU� ����YH� LON�GHID������\ÕOÕQGD�-DIIH� WDUDIÕQGDQ� WDQÕPODQ-
PÕúWÕU� ����� 6DQWUDO� \HUOHúLPOL� OH]\RQODU�� KLSHUSDUDWLURLGL]PGH� “brown tümör’’ olarak, benign 
ILEURRVVH|]�OH]\RQODUGD��NDOÕWVDO�FKHUXELVPGH�YH\D�QHRSOD]P�RODUDN�GHY�K�FUHOL�W�P|U�úHNOLQGH�
RUWD\D�oÕNPDNWDGÕU������3HULIHUDO�GHY�K�FUHOL�JUDQ�ORP��3'+*��LVH�SHULRGRQWDO�PHPEUDQ�YH\D�
SHULRVWXQ�ED÷�GRNXVXQGDQ�ND\QDNODQDQ��GLú�HWL�YH�DOYHRODU�PXNR]DGD�J|U�OHQ�UHDNWLI���HN]RILWLN�

ELU� OH]\RQGXU� ����� 3'+*�� VDQWUDO� GHY� K�FUHOL� JUDQ�ORPD�
PLNURVNRELN�RODUDN�EHQ]HU�|]HOOLNOHU�WDúÕU�YH�ED]Õ�DUDúWÕUPD-
ODUGD� 3'+*¶XQ� LQWUDRVVH|]� OH]\RQXQ� \XPXúDN� GRNX�
NDUúÕOÕ÷ÕQÕ�WHPVLO�HGHELOHFH÷L�G�ú�Q�OP�úW�U�����
3'+*��GHY�K�FUHOL�HSXOLV��RVWHRNODVWRPD��GHY�K�FUHOL�UHSHUD-
WLI� JUDQ�ORPD� RODUDN� GD� WDQÕPODQPDNWDGÕU� ����� *HoPLúWH�
JHQHOOLNOH� SHULIHUDO� GHY� K�FUHOL� UHSHUDWLI� JUDQ�ORP� RODUDN�
DGODQGÕUÕOPDNWD\NHQ�OH]\RQODUÕQ�RQDUÕFÕ�NDUDNWHUL�ú�SKHOLGLU��
%D]Õ� DUDúWÕUPDFÕODU� GHY� K�FUHOHULQ� RVWHRNODVWODUÕQ� LPP�QR-
KLVWRNLP\DVDO� |]HOOLNOHULQL� J|VWHUGL÷LQH� LQDQÕUNHQ�� GL÷HU�
\D]DUODU�OH]\RQXQ�PRQRQ�NOHHU�IDJRVLW�VLVWHPLQGHNL�K�FUHOHU�
WDUDIÕQGDQ�ROXúWXUXOGX÷XQX�|QH�V�UP�úOHUGLU�����
(W\RORMLVL� WDP� RODUDN� ELOLQPHPHNOH� ELUOLNWH� NURQLN� ORNDO�
LUULWDV\RQ� YH� WUDYPDQÕQ� VHEHS� ROGX÷X� G�ú�Q�OPHNWHGLU��
3HULRGRQWDO� FHSOHU�� SHULRGRQWDO� FHUUDKL�� GLú� WDúÕ��PLNUREL\DO�
EL\RILOP�� PDOSR]H� GLúOHU�� KDWDOÕ� SURWH]OHU�� WUDYPDWLN� GLú�
oHNLPOHUL�� RNOX]DO� WUDYPD�� JÕGD� ELULNLPL�� RUWRGRQWLN� WHGDYL��
KRUPRQDO� GH÷LúLPOHU� YH� KLSHUSDUDWLURLGL]P� JLEL� VLVWHPLN�
IDNW|UOHU� EX� LUULWDV\RQD� VHEHS� RODQ� IDNW|UOHU� RODUDN� ELOGLULO��
PLúWLU�������
3'+*�� W�P�\DúODUGD�J|U�OHELOPHNOH�ELUOLNWH��oR÷XQOXNOD����
YH����GHNDGODUGD�J|]OHQPHNWH�YH�NDGÕQODU�LVH�HUNHNOHUH�J|UH�
GDKD� VÕN� HWNLOHQPHNWHGLU� ����� dRFXNODUGD� J|]OHQHQ� 3'+*�
GDKD� DJUHVLI� VH\UHWPHNWH� YH� V�W� GLúOHUL� DUDVÕQGD� DoÕOPDODUD�
VHEHS�RODELOPHNWHGLU�����
.OLQLN� RODUDN� 3'+*� \DOQÕ]FD� GLúHWL� YH\D� GLúVL]� DOYHRODU�
NUHWWH��NÕUPÕ]Õ�YH\D�GDKD�VÕNOÕNOD�PDYL�PRU�ELU�QRG�OHU�NLWOH�
RODUDN�RUWD\D�oÕNPDNWDGÕU������
+LVWRSDWRORMLN� RODUDN� 3'+*�� YDVN�OHU� ELU� DUND� SODQGD�
RVWHRNODVW� WLSL� oRN� oHNLUGHNOL� GHY� K�FUHOHUH� VDKLS�
PRQRQ�NOHHU�VSLQGO��L÷VL��YH�SROLJRQDO�K�FUHOHULQ�NDSV�OV�]�
SUROLIHUDV\RQX�LOH�NDUDNWHUL]HGLU������
3'+*¶XQ�WHPHO�WHGDYLVL�HW\RORMLN�IDNW|UOHULQ�HOLPLQH�HGLOLS�
OH]\RQXQ� DOWWDNL� NHPL÷H� NDGDU� ORNDO� FHUUDKL� HNVL]\RQXQGDQ�
ROXúXU�����
%X� YDND� UDSRUXQGD�� NOLQL÷LPL]H� EDúYXUDQ� KDVWDGD� WHúKLV�
HGLOHQ� SHULIHUDO� GHY� K�FUHOL� JUDQ�ORPXQ� NOLQLN� EHOLUWLOHUL��
SDWRORMLN� WDQÕVÕ�� KLVWRSDWRORMLN� J|U�QW�OHUL�� WHGDYLVL� YH� ���
D\OÕN�WDNLEL�VXQXOPXúWXU�

OLGU
7DUDIÕPÕ]D�GL÷HU�NXUXPODUGDQ�\|QOHQGLULOHQ����\DúÕQGD�NDGÕQ�
KDVWD�� PDQGLEXOD� DQWHULRU� GLúOHULQ� OLQJXDO� E|OJHVLQGH� �� D\�
|QFHVLQGH� EDúOD\DQ� D÷UÕVÕ]� úLúOL÷LQ� E�\�PHVL� YH� NDQDPD\D�
EDúODPDVÕ� úLND\HWL� LOH�$NGHQL]� hQLYHUVLWHVL� 'Lú� +HNLPOL÷L�
)DN�OWHVL� 3HULRGRQWRORML� .OLQL÷L¶QH� EDúYXUGX�� +DVWDQÕQ�
DQDPQH]LQGH� NRQWURO� DOWÕQGD� KLSHUWDQVL\RQ� EXOXQGX÷X� YH�
$PORGLSLQ� ��� PJ� � HWNHQ� PDGGH\H� VDKLS� NDOVL\XP� NDQDO�
EORN|U�LODFÕ���\ÕOGÕU�J�QGH�ELU�WDEOHW�DOGÕ÷Õ�|÷UHQLOGL�������
<DSÕODQ�D÷Õ]�LoL�PXD\HQHGH��SODN�LQGHNV��6LOQHVV�YH�/|H��YH�
JLQJLYDO� LQGHNV� �/|H� YH� 6LOQHVV�� |Oo�POHUL\OH� EHUDEHU��
PDQGLEXOD� DQWHULRU� OLQJXDO� E|OJHGH� VDSOÕ�� |GHPOL��
NÕUPÕ]Õ�PRU� UHQNOL�� VHUEHVW� YH� NHUDWLQL]H� GLúHWLQL� NDSVD\DQ�
GLúHWL� KLSHUSOD]LVL� LOH� KLSHUHPL�� |GHP�� HQIODPDV\RQ�� ����
VRQGDODPDGD�NDQDPD�YH�LOJLOL�E|OJHGH�GLú�WDúÕ�YH�SODN�WHVSLW�
HGLOGL��5HVLP�����7HGDYLQLQ�EDúÕQGDNL�UDG\RJUDILN�PXD\HQHGH�
OH]\RQ� E|OJHVLQH� NRPúX� GLúOHUGH� ���� NHPLN� ND\EÕ� YH�
SHULRGRQWDO�OLJDPHQW�DUDOÕ÷ÕQGD�JHQLúOHPH��VDSWDQGÕ��5HVLP�����

Resim 1.�øON�VHDQVWD�OH]\RQXQ�D÷Õ]�LoL�J|U�QW�V�

Resim 2. +DVWDQÕQ�SDQRUDPLN�UDG\RJUDI�J|U�QW�V�

%DúYXUGX÷X�VHDQVWD�KDVWD\D�GLú�\�]H\�WHPL]OL÷L��N|N�\�]H\�
G�]OHúWLUPHVL� X\JXODQÕS� RUDO� KLM\HQ� PRWLYDV\RQX� VD÷ODQGÕ��
øNL�KDIWD�VRQUD�\DSÕODQ�NRQWURO�VHDQVÕQGD�KLSHUHPL��NDQDPD�
YH�|GHPLQ�D]DODUDN�OH]\RQXQ�GDKD�ILEURWLN�KDOH�JHOGL÷L�WHVSLW�
HGLOHUHN��5HVLP����HNVL]\RQHO�EL\RSVL\H�NDUDU�YHULOGL��

Resim 3.�.RQWURO�VHDQVÕQGD�OH]\RQXQ�D÷Õ]�LoL�D\QD�J|U�QW�V�
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SUNUMU

Case Report

/RNDO�DQHVWH]L�DOWÕQGD��[�FP�ER\XWODUÕQGDNL�OH]\RQ�WDPDPHQ�
HNVL]H� HGLOGL� �5HVLP� ���� LOJLOL� E|OJH\H� WHNUDU� N|N� \�]H\�
G�]OHúWLUPHVL� X\JXODQGÕ� YH� E|OJH� VHNRQGHU� L\LOHúPH\H�
EÕUDNÕOGÕ��5HVLP�����+DVWD\D�16$,,�YH�&+;�JDUJDUD�UHoHWH�
HGLOGL�

Resim 4.��[��FP�ER\XWODUÕQGD�HNVL]H�HGLOHQ�OH]\RQ

 

 

Resim 5. &HUUDKL�HNVL]\RQ�VRQUDVÕ�

(NVL]\RQHO�EL\RSVL�GRNXVX�KLVWRSDWRORMLN�LQFHOHPH�DPDFÕ\OD�
3'+*�YH\D��S\RMHQLN�JUDQ�ORP�|Q�WDQÕVÕ�LOH�$NGHQL]�hQLYHU-
VLWHVL�7ÕS�)DN�OWHVL�7ÕEEL�3DWRORML�$QDELOLP�'DOÕ¶QD�J|QGHULO-
GL��+LVWRSDWRORMLN�DQDOL]�VRQXFXQGD��HSLWHO�DOWÕQGD�NDSV�OV�]��
G�]J�Q� VÕQÕUOÕ� OH]\RQ� �5HVLP� ��� YH� YDVN�ODUL]H� VWURPDGD�
PRQRQ�NOHHU�VSLQGO�K�FUHOHU�LOH�SROLJRQDO�RVWHRNODVW�WLSL�GHY�
K�FUHOHULQ� J|U�OG�÷�� UDSRUODQGÕ� �5HVLP� �� YH� ��� YH� EXQXQ�
VRQXFXQGD�3'+*�WDQÕVÕ�NR\XOGX�

Resim 6. (SLWHO�DOWÕQGD�NDSV�OV�]��G�]J�Q�VÕQÕUOÕ�OH]\RQ�L]OHQGL���+([���

Resim 7. 9DVN�ODUL]H�VWURPDGD�PRQRQ�NOHHU�VSLQGO�K�FUHOHU��EH\D]�RN��LOH����
����������������SROLJRQDO�RVWHRNODVW�WLSL�GHY�K�FUHOHU��VL\DK�RN��L]OHQGL���+([�����

Resim 8. 9DVN�ODUL]H�VWURPDGD�PRQRQ�NOHHU�VSLQGO�K�FUHOHU�LOH�SROLJRQDO�
����������������RVWHRNODVW�WLSL�GHY�K�FUHOHU�L]OHQGL��+([����

3RVW� RSHUDWLI� G|QHPGH� KHUKDQJL� ELU� NRPSOLNDV\RQ� \DúDQ-
PDGÕ�� +DVWDQÕQ� RSHUDV\RQ� VRQUDVÕ� ELULQFL� �5HVLP� ��� YH�
�o�QF�� D\GD� �5HVLP� ���� \DSÕODQ� WDNLSOHUL� VRQXFXQGD� LOJLOL�
E|OJHGH�L\LOHúPH�J|U�OG���

Resim 9.��3RVW�RSHUDWLI��ELULQFL�D\�D÷Õ]�LoL�J|U�QW�V��

Resim 10.�3RVW�RSHUDWLI���o�QF��D\GD�OH]\RQ�E|OJHVL

'RNX]�D\OÕN��5HVLP�����YH����D\OÕN�WDNLS�VRQXFXQGD��5HVLP�
����KHUKDQJL�ELU�Q�NV�J|U�OPHPHNOH�ELUOLNWH�NHUDWLQL]H�GLú�HWL�
ND]DQÕPÕQÕQ���PP�ROGX÷X�|Oo�OG���

Resim 11.�3RVW�RSHUDWLI��GRNX]XQFX�D\GD�OH]\RQ�E|OJHVL

Resim 12. 3RVW�RS�RQ�LNLQFL�D\GD�OH]\RQ�E|OJHVL�

%X� V�UHFLQ� VRQXQGD� KDVWDQÕQ� RNOX]DO� LOLúNLOHUL� GH� NRQWURO�
HGLOHUHN�SUHPDW�U�WHPDVODUÕQ�HQJHOOHQPHVL�DPDFÕ\OD�RNOX]DO�
G�]HQOHPHOHU� \DSÕOGÕ�� WDNLS� G|QHPLQLQ� VRQXQGD� ���� D\��
\HQLGHQ� PXD\HQH� VÕUDVÕQGD� DOÕQDQ� SDQRUDPLN� U|QWJHQGH�
�5HVLP�����3'/�DUDOÕ÷ÕQÕQ�oR÷XQOXNOD�QRUPDO�VÕQÕUODUD�NDGDU�
GDUDOPÕú�ROGX÷X�J|]OHQGL�YH�KDVWD�LGDPH�ID]ÕQD�DOÕQGÕ���

Resim 13. 3RVW�RSHUDWLI�RQ�LNLQFL�D\�UDG\RJUDILN�J|U�QW�V�

<):<1̪5)
3'+*��QDGLU�J|]OHQHQ�GHY�K�FUHOL�OH]\RQODUGDQGÕU�YH�GLú�HWL�
ED÷�GRNXVX��SHULRGRQWDO�OLJDPHQW�YH�GDKD�D]�RODUDN�DOYHRODU�
NHPLN� SHULRVWHXPXQGDQ� ND\QDNODQÕU�� 7HUPLQRORMLN� RODUDN�
3'*+� WDQÕPÕ� W�P� G�Q\DFD� NDEXO� HGLOPHVLQH� UD÷PHQ� EX�
OH]\RQODUÕQ�HW\RORMLVL��Q�NV�SRWDQVL\HOL��SUROLIHUDWLI�\DSÕVÕ�YH�
oRN� K�FUHOL� GHY� K�FUHOHULQ� YDUOÕ÷Õ� QHGHQL\OH� HW\RSDWRJHQH��
]LQGH�KDOD�EHOLUOHQHPH\HQ�PHNDQL]PDODU�PHYFXWWXU�����
7DULKVHO� RODUDN� 3'*+� HW\RORMLVLQGH� WDúNÕQ� PDUMLQOL� UHVWR��
UDV\RQODU�� \R÷XQ� SODN� ELULNLPL� YH� GLúWDúÕ� YDUOÕ÷Õ� JLEL� ORNDO�
NURQLN� LUULWDV\RQODU� ELOGLULOPLúWLU� ����� %L]LP� ROJXPX]GD� GD�
HW\RORMLN� IDNW|U� RODUDN� SHULRGRQWLWLV� YH� RUDO� KLM\HQ� \HWHU��
VL]OL÷LQH�ED÷OÕ�GLú�WDúÕ�YH�PLNUREL\DO�GHQWDO�SODN�PHYFXWWX���
6RQ� \ÕOODUGD� GHQWDO� LPSODQWODU� oHYUHVLQGH� J|]OHQHQ� 3'+*�
YDND� UDSRUODUÕ� GD� DUWPDNWDGÕU� ������ %X� YDNDODUGD�� LPSODQW�
DoÕVÕQGDNL�VRUXQODU��\HWHUVL]�NHUDWLQL]H�GRNX�PLNWDUÕ��X\XP-
VX]�SURWH]OHU�YH�N|W��D÷Õ]�KLM\HQLQLQ�3'+*�ROXúXPXQD�VHEHS�
RODELOHFH÷L� �������� YH� NURQLN� ORNDO� LUULWDV\RQ� LOH� ELUOLNWH�
DOYHRODU� SHULRVW� \�]H\LQGHNL� RVWHRNODVWODUÕQ� oRN� oHNLUGHNOL�
GHY�K�FUHOHUH�G|Q�úHELOHFH÷L�ELOGLULOPLúWLU� ������/LWHUDW�UGH�
GHQWDO� LPSODQWODUOD� LOLúNLOL� UHDNWLI� OH]\RQODUÕQ� SUHYDODQVÕQD�
LOLúNLQ� oRN� D]� YHUL� EXOXQPDVÕQD� UD÷PHQ� EX� W�U� OH]\RQODUÕQ�
RUWD\D� oÕNPDVÕ� GHQWDO� LPSODQWODUÕQ� SURJQR]X� LoLQ� |QHPOL�
RODELOLU�YH�RVVHRLQWHJUDV\RQ�EDúDUÕVÕ]OÕ÷ÕQD�\RO�DoDELOLU�������
3'+*� W�P� \DúODUGD� J|]OHQPHNOH� ELUOLNWH� YDNDODUÕQ� VDGHFH�
������
X����YH����GHNDGGD�J|U�OPHNWHGLU�������JHQHOOLNOH����
\Dú� �]HUL� KDVWDODUGD� GDKD� VÕNWÕU� ������ %X� GXUXP� KDVWDODUÕQ�
JHQHO�SHULRGRQWLWLV� WDEORVX�YH�\HWHUVL]�RUDO�KLM\HQL�YH� DUWDQ�
VLVWHPLN� KDVWDOÕNODUÕ� LOH� LOLúNLOHQGLULOPHNWHGLU�� %L]LP�
ROJXPX]GD� KDVWD� ��� \DúÕQGD\GÕ� YH� ORNDOL]H� SHULRGRQWLWLV�
WDEORVX�PHYFXWWX��dRFXNODUGD�J|]OHQHQ�3'+*�GDKD�DJUHVLI�
VH\UHGHUHN�NHPLN�UH]RUEVL\RQXQD�\RO�DoDELOPHNWH�YH�HU�SVL-
\RQ�VRUXQODUÕ�\DUDWDELOPHNWHGLU��3'+*¶XQ�HUNHQ� WHúKLVL�GLú�
YH�NHPLN�ND\EÕ�LoLQ�GDKD�D]�ULVN�YH�GDKD�NRQVHUYDWLI�FHUUDKL�
LOH�VRQXoODQÕU�������
(SLGHPL\RORMLN� GHUOHPHOHUGH� NDGÕQODUGD� 3'+*� J|U�OPH�
VÕNOÕ÷ÕQÕQ�HUNHNOHUGHQ�GDKD� ID]OD�ROGX÷X�ELOGLULOPLú�ROVD�GD�
�����KHU���FLQVL\HWWH�HúLW�RUDQGD�J|U�OG�÷�Q��ELOGLUHQ�oDOÕúPD-
ODU� GD� PHYFXWWXU� ������ %L]LP� ROJXPX]� GD� JHQHO� OLWHUDW�U�
ELOJLVL\OH�X\XPOX�RODUDN�ELU�NDGÕQGÕ��*HQHO�RODUDN�|VWURMHQ�YH�
SURJHVWHURQXQ� LUULWDQODUD� NDUúÕ� YHULOHQ� GRNX� FHYDEÕQÕ� DUWWÕ��
UDUDN� � EX� OH]\RQODUÕQ� ROXúPDVÕQGD� URO� R\QDGÕ÷Õ� NDEXO� HGLO��
PHNWHGLU�����������gVWURMHQ�YH�SURJHVWHURQ�GDKLO�ROPDN��]HUH�
VWHURLG� KRUPRQODUÕ�� VLWRSOD]PD� YH� Q�NOHHU�PHPEUDQ� LoLQGH�

ORNDOL]H�RODQ�K�FUH�LoL�UHVHSW|U�SURWHLQOHULQH�ED÷ODQDQ�KLGUR-
IRELN� PROHN�OOHUGLU�� %X� KRUPRQODU�� K�FUHQLQ� PHWDEROLN�
GXUXPXQD� ED÷OÕ� RODUDN� VSHVLILN� JHQOHULQ� WUDQVNULSVL\RQXQX�
G�]HQOHU��DNWLYH�HGHU�YH\D�EDVNÕODU���%X�KRUPRQODU�GLúHWL�ED÷�
GRNXVX� YH� HSLWHOLQLQ� SUROLIHUDV\RQXQX� YH� ROJXQODúPDVÕQÕ�
X\DUDELOLU� ������ 3'+*� D\ÕUÕFÕ� WDQÕVÕQGD� \HU� DODQ� S\RMHQLN�
JUDQ�ORPXQ� GD� VÕNOÕNOD� KDPLOH� NDGÕQODUGD� J|]OHQPHVL� EX�
KRUPRQODUÕQ� UHDNWLI� OH]\RQ� ROXúXP� PHNDQL]PDVÕQGD� URO�
R\QDGÕ÷ÕQÕ�J|VWHUPHNWHGLU���
.OLQLN� RODUDN� 3'+*� \DOQÕ]FD� GLú� HWL� YH\D� GLúVL]� DOYHRODU�
NUHWWH�� NHVHU� YH� PRODU� GLú� E|OJHOHUL� DUDVÕQGD� ROXúPDNWD� YH�
NÕUPÕ]Õ�YH\D�GDKD�VÕNOÕNOD�PDYL�PRU�ELU�QRG�OHU�NLWOH�RODUDN�
RUWD\D�oÕNPDNWDGÕU������/H]\RQODUÕQ�oR÷X���FP
GHQ�N�o�NW�U��
DQFDN����[����PP¶\H�YDUDQ� �GDKD�E�\�N�OH]\RQODU������GD�
ELOGLULOPLúWLU��/H]\RQ�JHQLú�WDEDQOÕ�YH\D�VDSOÕ��\XPXúDN�\D�GD�
VHUW�RODELOLU�YH�WUDYPD\D�ED÷OÕ�RODUDN��OVHUDV\RQ�J|U�OHELOLU�
�����%L]LP�ROJXPX]GD� GD� OLWHUDW�U� LOH� X\XPOX� RODUDN� NHVLFL�
E|OJHVLQGH��PDYL�PRU���[���FP�ER\XWODUÕQGD�QRG�OHU�OH]\RQ�
WHVSLW�HGLOGL���$\ÕUÕFÕ�WDQÕVÕQGD�LVH�3'+*��WLSLN�ELU�S\RMHQLN�
JUDQ�ORPXQ� SDUODN� NÕUPÕ]Õ� UHQJL� LOH� NDUúÕODúWÕUÕOGÕ÷ÕQGD�
JHQHOOLNOH�GDKD�PDYL�PRU�ROPDVÕQD�UD÷PHQ��NOLQLN�J|U�Q�P�
WHúKLV� NR\PDGD� JHQHOOLNOH� \HWHUOL� ROPD]� ����� 3'+*� D\ÕUÕFÕ�
WDQÕVÕQGD� S\RMHQLN� JUDQ�ORPXQ� \DQÕ� VÕUD� JLQJLYDO� YH�
SHULRGRQWDO� DEVH�� KHPDQMLRPODU�� |]HOOLNOH� SHULIHUDO� LOHUOHPH�
J|VWHUHQ� VDQWUDO� GHY� K�FUHOL� JUDQ�ORPD�� SHULIHUDO� RVVLI\LQJ�
ILEURPD�� SHULIHUDO� \HUOHúLPOL� RGRQWRMHQLN� W�P|UOHU� YH�
NDUVLQRPDODU�\HU�DOPDNWDGÕU��������%LUGHQ�ID]OD�OH]\RQ�YDUVD�
YH\D�FHUUDKL�RODUDN�oÕNDUÕOGÕNWDQ�VRQUD�D\QÕ�E|OJHGH�OH]\RQ-
ODU� WHNUDUOÕ\RUVD�� KLSHUSDUDWLURLGL]PLQ� “brown tümör’’ü, 
FKHUXELVP�YH�DQHYUL]PDO�NHPLN�NLVWL�JLEL�GL÷HU�GXUXPODU�GD�
D\ÕUÕFÕ�WDQÕGD�G�ú�Q�OPHOLGLU�������7�P�EX�OH]\RQODU�DUDVÕQGD�
NOLQLN�YH�UDG\RORMLN�IDUNOÕOÕNODU�ROVD�GD�NHVLQ�WDQÕ�LoLQ�KLVWRSD-
WRORMLN�LQFHOHPH�úDUWWÕU��%L]LP�ROJXPX]GD�GD�OH]\RQXQ�S\RMH-
QLN�JUDQ�ORPD�J|UH�GDKD�PDYL�PRU�ROPDVÕ�NOLQLN�|Q� WDQÕGD�
3'+*¶X�|QFHOLNOL�RODUDN�G�ú�QG�UG���
/H]\RQ�LoHULVLQGH�\R÷XQ�ILEUREODVWLN�SUROLIHUDV\RQ��ED÷�GRNX�
LoHULVLQGH�\HQL�NDSLOOHUOHU�LOH�YDVN�ODUL]DV\RQ�YH�YDVN�OHU�ELU�
DUND�SODQGD�RVWHRNODVW�WLSL�oRN�oHNLUGHNOL�GHY�K�FUHOHUH�VDKLS�
PRQRQ�NOHHU�VSLQGO�YH�SROLJRQDO�K�FUHOHULQ�NDSV�OV�]�SUROL��
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VRQXFXQGD�3'+*�WDQÕVÕ�NR\XOGX�

Resim 6. (SLWHO�DOWÕQGD�NDSV�OV�]��G�]J�Q�VÕQÕUOÕ�OH]\RQ�L]OHQGL���+([���

Resim 7. 9DVN�ODUL]H�VWURPDGD�PRQRQ�NOHHU�VSLQGO�K�FUHOHU��EH\D]�RN��LOH����
����������������SROLJRQDO�RVWHRNODVW�WLSL�GHY�K�FUHOHU��VL\DK�RN��L]OHQGL���+([�����

Resim 8. 9DVN�ODUL]H�VWURPDGD�PRQRQ�NOHHU�VSLQGO�K�FUHOHU�LOH�SROLJRQDO�
����������������RVWHRNODVW�WLSL�GHY�K�FUHOHU�L]OHQGL��+([����

3RVW� RSHUDWLI� G|QHPGH� KHUKDQJL� ELU� NRPSOLNDV\RQ� \DúDQ-
PDGÕ�� +DVWDQÕQ� RSHUDV\RQ� VRQUDVÕ� ELULQFL� �5HVLP� ��� YH�
�o�QF�� D\GD� �5HVLP� ���� \DSÕODQ� WDNLSOHUL� VRQXFXQGD� LOJLOL�
E|OJHGH�L\LOHúPH�J|U�OG���

Resim 9.��3RVW�RSHUDWLI��ELULQFL�D\�D÷Õ]�LoL�J|U�QW�V��

Resim 10.�3RVW�RSHUDWLI���o�QF��D\GD�OH]\RQ�E|OJHVL

'RNX]�D\OÕN��5HVLP�����YH����D\OÕN�WDNLS�VRQXFXQGD��5HVLP�
����KHUKDQJL�ELU�Q�NV�J|U�OPHPHNOH�ELUOLNWH�NHUDWLQL]H�GLú�HWL�
ND]DQÕPÕQÕQ���PP�ROGX÷X�|Oo�OG���

Resim 11.�3RVW�RSHUDWLI��GRNX]XQFX�D\GD�OH]\RQ�E|OJHVL

Resim 12. 3RVW�RS�RQ�LNLQFL�D\GD�OH]\RQ�E|OJHVL�

%X� V�UHFLQ� VRQXQGD� KDVWDQÕQ� RNOX]DO� LOLúNLOHUL� GH� NRQWURO�
HGLOHUHN�SUHPDW�U�WHPDVODUÕQ�HQJHOOHQPHVL�DPDFÕ\OD�RNOX]DO�
G�]HQOHPHOHU� \DSÕOGÕ�� WDNLS� G|QHPLQLQ� VRQXQGD� ���� D\��
\HQLGHQ� PXD\HQH� VÕUDVÕQGD� DOÕQDQ� SDQRUDPLN� U|QWJHQGH�
�5HVLP�����3'/�DUDOÕ÷ÕQÕQ�oR÷XQOXNOD�QRUPDO�VÕQÕUODUD�NDGDU�
GDUDOPÕú�ROGX÷X�J|]OHQGL�YH�KDVWD�LGDPH�ID]ÕQD�DOÕQGÕ���

Resim 13. 3RVW�RSHUDWLI�RQ�LNLQFL�D\�UDG\RJUDILN�J|U�QW�V�

<):<1̪5)
3'+*��QDGLU�J|]OHQHQ�GHY�K�FUHOL�OH]\RQODUGDQGÕU�YH�GLú�HWL�
ED÷�GRNXVX��SHULRGRQWDO�OLJDPHQW�YH�GDKD�D]�RODUDN�DOYHRODU�
NHPLN� SHULRVWHXPXQGDQ� ND\QDNODQÕU�� 7HUPLQRORMLN� RODUDN�
3'*+� WDQÕPÕ� W�P� G�Q\DFD� NDEXO� HGLOPHVLQH� UD÷PHQ� EX�
OH]\RQODUÕQ�HW\RORMLVL��Q�NV�SRWDQVL\HOL��SUROLIHUDWLI�\DSÕVÕ�YH�
oRN� K�FUHOL� GHY� K�FUHOHULQ� YDUOÕ÷Õ� QHGHQL\OH� HW\RSDWRJHQH��
]LQGH�KDOD�EHOLUOHQHPH\HQ�PHNDQL]PDODU�PHYFXWWXU�����
7DULKVHO� RODUDN� 3'*+� HW\RORMLVLQGH� WDúNÕQ� PDUMLQOL� UHVWR��
UDV\RQODU�� \R÷XQ� SODN� ELULNLPL� YH� GLúWDúÕ� YDUOÕ÷Õ� JLEL� ORNDO�
NURQLN� LUULWDV\RQODU� ELOGLULOPLúWLU� ����� %L]LP� ROJXPX]GD� GD�
HW\RORMLN� IDNW|U� RODUDN� SHULRGRQWLWLV� YH� RUDO� KLM\HQ� \HWHU��
VL]OL÷LQH�ED÷OÕ�GLú�WDúÕ�YH�PLNUREL\DO�GHQWDO�SODN�PHYFXWWX���
6RQ� \ÕOODUGD� GHQWDO� LPSODQWODU� oHYUHVLQGH� J|]OHQHQ� 3'+*�
YDND� UDSRUODUÕ� GD� DUWPDNWDGÕU� ������ %X� YDNDODUGD�� LPSODQW�
DoÕVÕQGDNL�VRUXQODU��\HWHUVL]�NHUDWLQL]H�GRNX�PLNWDUÕ��X\XP-
VX]�SURWH]OHU�YH�N|W��D÷Õ]�KLM\HQLQLQ�3'+*�ROXúXPXQD�VHEHS�
RODELOHFH÷L� �������� YH� NURQLN� ORNDO� LUULWDV\RQ� LOH� ELUOLNWH�
DOYHRODU� SHULRVW� \�]H\LQGHNL� RVWHRNODVWODUÕQ� oRN� oHNLUGHNOL�
GHY�K�FUHOHUH�G|Q�úHELOHFH÷L�ELOGLULOPLúWLU� ������/LWHUDW�UGH�
GHQWDO� LPSODQWODUOD� LOLúNLOL� UHDNWLI� OH]\RQODUÕQ� SUHYDODQVÕQD�
LOLúNLQ� oRN� D]� YHUL� EXOXQPDVÕQD� UD÷PHQ� EX� W�U� OH]\RQODUÕQ�
RUWD\D� oÕNPDVÕ� GHQWDO� LPSODQWODUÕQ� SURJQR]X� LoLQ� |QHPOL�
RODELOLU�YH�RVVHRLQWHJUDV\RQ�EDúDUÕVÕ]OÕ÷ÕQD�\RO�DoDELOLU�������
3'+*� W�P� \DúODUGD� J|]OHQPHNOH� ELUOLNWH� YDNDODUÕQ� VDGHFH�
������
X����YH����GHNDGGD�J|U�OPHNWHGLU�������JHQHOOLNOH����
\Dú� �]HUL� KDVWDODUGD� GDKD� VÕNWÕU� ������ %X� GXUXP� KDVWDODUÕQ�
JHQHO�SHULRGRQWLWLV� WDEORVX�YH�\HWHUVL]�RUDO�KLM\HQL�YH� DUWDQ�
VLVWHPLN� KDVWDOÕNODUÕ� LOH� LOLúNLOHQGLULOPHNWHGLU�� %L]LP�
ROJXPX]GD� KDVWD� ��� \DúÕQGD\GÕ� YH� ORNDOL]H� SHULRGRQWLWLV�
WDEORVX�PHYFXWWX��dRFXNODUGD�J|]OHQHQ�3'+*�GDKD�DJUHVLI�
VH\UHGHUHN�NHPLN�UH]RUEVL\RQXQD�\RO�DoDELOPHNWH�YH�HU�SVL-
\RQ�VRUXQODUÕ�\DUDWDELOPHNWHGLU��3'+*¶XQ�HUNHQ� WHúKLVL�GLú�
YH�NHPLN�ND\EÕ�LoLQ�GDKD�D]�ULVN�YH�GDKD�NRQVHUYDWLI�FHUUDKL�
LOH�VRQXoODQÕU�������
(SLGHPL\RORMLN� GHUOHPHOHUGH� NDGÕQODUGD� 3'+*� J|U�OPH�
VÕNOÕ÷ÕQÕQ�HUNHNOHUGHQ�GDKD� ID]OD�ROGX÷X�ELOGLULOPLú�ROVD�GD�
�����KHU���FLQVL\HWWH�HúLW�RUDQGD�J|U�OG�÷�Q��ELOGLUHQ�oDOÕúPD-
ODU� GD� PHYFXWWXU� ������ %L]LP� ROJXPX]� GD� JHQHO� OLWHUDW�U�
ELOJLVL\OH�X\XPOX�RODUDN�ELU�NDGÕQGÕ��*HQHO�RODUDN�|VWURMHQ�YH�
SURJHVWHURQXQ� LUULWDQODUD� NDUúÕ� YHULOHQ� GRNX� FHYDEÕQÕ� DUWWÕ��
UDUDN� � EX� OH]\RQODUÕQ� ROXúPDVÕQGD� URO� R\QDGÕ÷Õ� NDEXO� HGLO��
PHNWHGLU�����������gVWURMHQ�YH�SURJHVWHURQ�GDKLO�ROPDN��]HUH�
VWHURLG� KRUPRQODUÕ�� VLWRSOD]PD� YH� Q�NOHHU�PHPEUDQ� LoLQGH�

ORNDOL]H�RODQ�K�FUH�LoL�UHVHSW|U�SURWHLQOHULQH�ED÷ODQDQ�KLGUR-
IRELN� PROHN�OOHUGLU�� %X� KRUPRQODU�� K�FUHQLQ� PHWDEROLN�
GXUXPXQD� ED÷OÕ� RODUDN� VSHVLILN� JHQOHULQ� WUDQVNULSVL\RQXQX�
G�]HQOHU��DNWLYH�HGHU�YH\D�EDVNÕODU���%X�KRUPRQODU�GLúHWL�ED÷�
GRNXVX� YH� HSLWHOLQLQ� SUROLIHUDV\RQXQX� YH� ROJXQODúPDVÕQÕ�
X\DUDELOLU� ������ 3'+*� D\ÕUÕFÕ� WDQÕVÕQGD� \HU� DODQ� S\RMHQLN�
JUDQ�ORPXQ� GD� VÕNOÕNOD� KDPLOH� NDGÕQODUGD� J|]OHQPHVL� EX�
KRUPRQODUÕQ� UHDNWLI� OH]\RQ� ROXúXP� PHNDQL]PDVÕQGD� URO�
R\QDGÕ÷ÕQÕ�J|VWHUPHNWHGLU���
.OLQLN� RODUDN� 3'+*� \DOQÕ]FD� GLú� HWL� YH\D� GLúVL]� DOYHRODU�
NUHWWH�� NHVHU� YH� PRODU� GLú� E|OJHOHUL� DUDVÕQGD� ROXúPDNWD� YH�
NÕUPÕ]Õ�YH\D�GDKD�VÕNOÕNOD�PDYL�PRU�ELU�QRG�OHU�NLWOH�RODUDN�
RUWD\D�oÕNPDNWDGÕU������/H]\RQODUÕQ�oR÷X���FP
GHQ�N�o�NW�U��
DQFDN����[����PP¶\H�YDUDQ� �GDKD�E�\�N�OH]\RQODU������GD�
ELOGLULOPLúWLU��/H]\RQ�JHQLú�WDEDQOÕ�YH\D�VDSOÕ��\XPXúDN�\D�GD�
VHUW�RODELOLU�YH�WUDYPD\D�ED÷OÕ�RODUDN��OVHUDV\RQ�J|U�OHELOLU�
�����%L]LP�ROJXPX]GD� GD� OLWHUDW�U� LOH� X\XPOX� RODUDN� NHVLFL�
E|OJHVLQGH��PDYL�PRU���[���FP�ER\XWODUÕQGD�QRG�OHU�OH]\RQ�
WHVSLW�HGLOGL���$\ÕUÕFÕ�WDQÕVÕQGD�LVH�3'+*��WLSLN�ELU�S\RMHQLN�
JUDQ�ORPXQ� SDUODN� NÕUPÕ]Õ� UHQJL� LOH� NDUúÕODúWÕUÕOGÕ÷ÕQGD�
JHQHOOLNOH�GDKD�PDYL�PRU�ROPDVÕQD�UD÷PHQ��NOLQLN�J|U�Q�P�
WHúKLV� NR\PDGD� JHQHOOLNOH� \HWHUOL� ROPD]� ����� 3'+*� D\ÕUÕFÕ�
WDQÕVÕQGD� S\RMHQLN� JUDQ�ORPXQ� \DQÕ� VÕUD� JLQJLYDO� YH�
SHULRGRQWDO� DEVH�� KHPDQMLRPODU�� |]HOOLNOH� SHULIHUDO� LOHUOHPH�
J|VWHUHQ� VDQWUDO� GHY� K�FUHOL� JUDQ�ORPD�� SHULIHUDO� RVVLI\LQJ�
ILEURPD�� SHULIHUDO� \HUOHúLPOL� RGRQWRMHQLN� W�P|UOHU� YH�
NDUVLQRPDODU�\HU�DOPDNWDGÕU��������%LUGHQ�ID]OD�OH]\RQ�YDUVD�
YH\D�FHUUDKL�RODUDN�oÕNDUÕOGÕNWDQ�VRQUD�D\QÕ�E|OJHGH�OH]\RQ-
ODU� WHNUDUOÕ\RUVD�� KLSHUSDUDWLURLGL]PLQ� “brown tümör’’ü, 
FKHUXELVP�YH�DQHYUL]PDO�NHPLN�NLVWL�JLEL�GL÷HU�GXUXPODU�GD�
D\ÕUÕFÕ�WDQÕGD�G�ú�Q�OPHOLGLU�������7�P�EX�OH]\RQODU�DUDVÕQGD�
NOLQLN�YH�UDG\RORMLN�IDUNOÕOÕNODU�ROVD�GD�NHVLQ�WDQÕ�LoLQ�KLVWRSD-
WRORMLN�LQFHOHPH�úDUWWÕU��%L]LP�ROJXPX]GD�GD�OH]\RQXQ�S\RMH-
QLN�JUDQ�ORPD�J|UH�GDKD�PDYL�PRU�ROPDVÕ�NOLQLN�|Q� WDQÕGD�
3'+*¶X�|QFHOLNOL�RODUDN�G�ú�QG�UG���
/H]\RQ�LoHULVLQGH�\R÷XQ�ILEUREODVWLN�SUROLIHUDV\RQ��ED÷�GRNX�
LoHULVLQGH�\HQL�NDSLOOHUOHU�LOH�YDVN�ODUL]DV\RQ�YH�YDVN�OHU�ELU�
DUND�SODQGD�RVWHRNODVW�WLSL�oRN�oHNLUGHNOL�GHY�K�FUHOHUH�VDKLS�
PRQRQ�NOHHU�VSLQGO�YH�SROLJRQDO�K�FUHOHULQ�NDSV�OV�]�SUROL��
IHUDV\RQX� 3'+*¶XQ� EDúOÕFD� KLVWRORMLN� EXOJXODUÕQGDQGÕU� ����
YH� EL]LP� ROJXPX]GD� GD� EX� KLVWRORMLN� EXOJXODU� L]OHQPLúWL��
$\UÕFD�� oR÷X� OH]\RQGD� KHPRVLGHULQ� DUWÕNODUÕ�� HQIODPDV\RQ�
K�FUHOHUL� YH� RVVHR]� NDUDNWHU� J|VWHUHQ� NDOVLIL\H� DODQODU� GD�
L]OHQPLúWLU� ����� /LWHUDW�UH� J|UH� GHY� K�FUHOL� JUDQ�ORPODU��
PDQGLEXOD\Õ�PDNVLOOD\D�J|UH�GDKD�VÕN�HWNLOHPHNWHGLU����������
$QFDN�� \DSÕODQ� oDOÕúPDODUÕQ� oRN� D]Õ� VDQWUDO� GHY� K�FUHOL�
JUDQ�ORPXQ� PDNVLOODGD� GDKD� VÕN� J|U�OG�÷�Q�� ELOGLUPLúWLU�
������%L]LP�ROJXPX]GD�GD�OH]\RQ��JHQHO�OLWHUDW�U�LOH�X\XPOX�
RODUDN� PDQGLEXOD� DQWHULRU� E|OJHGH� LGL�� 3'+*�� VLVWHPLN�
KDVWDOÕNODUGDQ� VDGHFH� SULPHU� KLSHUSDUDWLURLGL]P� LOH�
LOLúNLOHQGLULOPLúWLU� YH� VÕNOÕNOD� KHQ�]� WHúKLV� HGLOPHPLú� ELU�
KLSHUSDUDWLURLGL]PLQ� HUNHQ� HYUHVLQGH� RUWD\D� oÕNPDNWDGÕU�
������%L]LP�ROJXPX]GD�ELOLQHQ�ELU�KLSHUSDUDWLURGL]P�PHYFXW�
GH÷LOGL�DQFDN�VLVWHPLN�KDVWDOÕN�RODUDN�NDOVL\XP�NDQDO�EORN|U�
LOH� WHGDYL� HGLOHQ� NRQWURO� DOWÕQGD� KLSHUWDQVL\RQ� PHYFXWWX��
/LWHUDW�UGH� OH]\RQXQ� KLSHUSDUDWLURGL]P� LOH� LOLúNLOHQGLULOPH-
VLQGHQ� GROD\Õ� KDVWDPÕ]� HQGRNULQRORML\H� NRQV�OWH� HGLOGL� YH�
KLSHUSDUDWLURLG� LOH� LOJLOL� SDWRORML� VDSWDQPDGÕ÷Õ� UDSRU� HGLOGL��

$\UÕFD��VHUXP�37+��NDOVL\XP��IRVIRU�YH�'�YLWDPLQL�QRUPDO�
G�]H\GH\GL��*�Q�P�]GH� NDOVL\XP�NDQDO� EORN|UOHULQH� ED÷OÕ�
GLú�HWL�E�\�PHVL�PH\GDQD�JHOGL÷L�ELOLQ��PHNWHGLU�������/LWHU-
DW�UGH� 3'+*¶XQ� HW\RORMLN� IDNW|UOHUL� DUDVÕQGD� LODFD� ED÷OÕ�
GXUXPODU�ELOGLULOPHVH�GH�EX�ROJXGD� DQWLKLSHUWDQVLI� LODoODUÕQ�
OH]\RQXQ�E�\�PHVLQL�WHWLNOHGL÷L�G�ú�Q�OHELOLU��
3HULIHUDO�GHY�K�FUHOL�JUDQ�ORPXQ�WHGDYLVL�� OH]\RQXQ�FHUUDKL�
HNVL]\RQX� LOH� ELUOLNWH� DOWWDNL� NHPL÷H� NDGDU� JHUoHNOHúWLULOHQ�
\XPXúDN� GRNX� N�UHWDMÕQGDQ� ROXúXU� ���������� /H]\RQXQ�
HNVL]\RQX�LoLQ�J�Q�P�]H�NDGDU�EDúWD�NRQYDQVL\RQHO�ELVW�UL�
ROPDN��]HUH��OD]HU�VLVWHPOHUL���������YH\D�HOHNWUR�FHUUDKL������
NXOODQÕOPÕúWÕU��g]HOOLNOH�DJUHVLI�YDNDODUGD�OD]HU�VLVWHPOHULQLQ�
YDSRUL]DV\RQ�LOH�KHPRVWD]�VD÷ODPDVÕ�RSHUDV\RQX�NROD\ODúWÕU-
PDNWD�� WHPL]� ELU� DODQ� YH� GDKD� L\L� ELU� J|U�ú� VD÷ODPDNWDGÕU��
%|\OHFH� WDP� HNVL]\RQ� VD÷ODQÕU� YH� Q�NV� RODVÕOÕ÷ÕQÕQ� |Q�QH�
JHoLOLU�������$\UÕFD��SRVW�RSHUDWLI�G|QHPGH�KDVWD�NRQIRUX�YH�
L\LOHúPHQLQ� GDKD� L\L� ROGX÷X� G�ú�Q�OHELOLU�� 7�P� LUULWDV\RQ�
ND\QDNODUÕQÕ� RUWDGDQ� NDOGÕUPDN� YH� UHN�UUHQV� ULVNLQL� HQ� D]D�
LQGLUPHN�LoLQ�OH]\RQOD�LOLúNLOL�GLúOHUH�GLNNDWOL�ELU�úHNLOGH�GLú�
\�]H\� WHPL]OL÷L�� N|N� \�]H\� G�]OHúWLUPHVL� X\JXODQPDOÕ��
OH]\RQ� E|OJHVLQLQ� WDEDQÕ� N�UHWH� HGLOPHOL� ����� KDVWDGD� RUDO�
KLM\HQ�PRWLYDV\RQX�VD÷ODQPDOÕGÕU���(SLGHPL\RORMLN�oDOÕúPD-
ODUGD� 3'+*� LoLQ� ��� LOH� ���¶H� YDUDQ� RUDQODUGD� UHN�UUHQV�
ELOGLULOPLúWLU��������YH�EX�GXUXP�JHQHOOLNOH�OH]\RQXQ�\HWHUVL]�
HNVL]H�HGLOPHVLQH�YH\D�LUULWDQ�IDNW|UOHULQ�WDP�RODUDN�HOLPLQH�
HGLOHPHPHVLQH� ED÷ODQPÕúWÕU��$\QÕ� E|OJHGH� UHN�UUHQV� JHOLúL��
\RUVD�KLSHUSDUDWLURLGL]PLQ�³brown tümör”�� �� FKHUXELVP�YH�
DQHYUL]PDO�NHPLN�NLVWL�JLEL�GL÷HU�GXUXPODU�GD�G�ú�Q�OPHOLGLU�
������ 5HN�UUHQV� GXUXPXQGD� HW\RORMLN� IDNW|U� WHVSLW� HGLOHUHN�
\HQLGHQ� YH� GDKD� LQYD]LY� HNVL]\RQ� \DSÕOPDOÕGÕU� ����� %L]LP�
ROJXPX]GD�OH]\RQ�N|N�\�]H\L�YH�SHULRVWD�NDGDU�HNVL]H�HGLO��
PLú��HQIHNWH�VHPHQW�GRNXVX�NDOGÕUÕOÕS�JUDQ�ODV\RQ�GRNXODUÕ�
X]DNODúWÕUÕOPÕúWÕU�����D\OÕN�WDNLS�V�UHVLQGH�KHUKDQJL�ELU�Q�NV�
\DúDQPDPÕúWÕU�

SONUÇ
$JUHVLI� \DSÕVÕ� YH� \�NVHN� UHN�UUHQV� RUDQÕ� RODQ� 3'+*¶XQ�
GR÷UX�YH�HUNHQ�WHúKLVL�LOH�D÷Õ]�LoHULVLQGH�J|U�OHQ�PDOLJQLWHOH-
UGHQ�D\ÕUÕPÕ�\DSÕOPDOÕGÕU��(UNHQ�WHGDYL�LOH�GDKD�E�\�N�ER\XW-
ODUD�XODúÕS�oHYUH�SHULRGRQWDO�GRNXODUD�YH�GLúOHUH�]DUDU�YHUPH-
VL� HQJHOOHQHFHNWLU��1�NV� LKWLPDOLQH� NDUúÕ� HW\RORMLN� IDNW|UOHU�
HOLPLQH�HGLOGLNWHQ�VRQUD�EX�LKWLPDO�ELOJLVL�KDVWD\D�YHULOPHOL�
YH�KDVWD�SHUL\RGLN�NRQWUROOHUH�oD÷ÕUÕOPDOÕGÕU��3'+*�HW\RSD-
WRJHQH]L� YH�PROHN�OHU� V�UHFLQLQ� DQODúÕOPDVÕ� LoLQ� GDKD� LOHUL�
oDOÕúPDODUD�LKWL\Do�YDUGÕU��

+DVWD�2QDPÕ��
7�P� NDWÕOÕPFÕODUÕQ� KDNODUÕ� NRUXQPXú� YH� +HOVLQNL� 'HNODUD-
V\RQXQD� J|UH� SURVHG�UOHUGHQ� |QFH� \D]ÕOÕ� ELOJLOHQGLULOPLú�
RQDP� DOÕQPÕúWÕU�� (WLN� NXUXO� RQD\� EHOJHVLQH� JHUHN� GX\XO-
PDPÕúWÕU�

dÕNDU�dDWÕúPDVÕ��
<D]DUODUÕQ�EH\DQ�HGHFHN�oÕNDU�oDWÕúPDVÕ�\RNWXU��

)LQDQVDO�'HVWHN��
<D]DUODU�EX�oDOÕúPD�LoLQ�ILQDQVDO�GHVWHN�DOPDGÕNODUÕQÕ�EH\DQ�
HWPLúOHUGLU�



ÖZ
3HULIHUDO� GHY� K�FUHOL� JUDQ�ORPD� �3'+*��� JHQHOOLNOH� PLNUREL\DO� EL\RILOP�� GLú� WDúÕ�� X\XPVX]�
GROJX�YH�SURWH]OHU�JLEL�NURQLN�ORNDO�LUULWDQ�IDNW|UOHUOH�JHQHOOLNOH�PDQGLEXODGD�DQWHULRU�GLúHWL�YH�
DOYHROHU� NUHW� �]HULQGH� RUWD\D� oÕNDQ� YH� NDGÕQODUÕ� GDKD� oRN� HWNLOH\HQ� HN]RILWLN� ELU� OH]\RQGXU��
%HQLJQ�ELU�OH]\RQ�ROPDNOD�ELUOLNWH�ORNDO�NHPLN�ND\EÕQD�\RO�DoDELOLU�YH�Q�NV�ULVNL�oRN�\�NVHNWLU��
%X�ROJX� UDSRUXQGD����\DúÕQGD�ELU�NDGÕQ�KDVWDGD�J|]OHQHQ�3'+*¶XQ�NOLQLN�|]HOOLNOHUL�� WHGDYL�
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'HY�K�FUHOL�JUDQ�ORPODU�� D÷Õ]�NDYLWHVL� LoHULVLQGH�SHULIHUDO�SROLSRLG�NLWOH�KDOLQGH�JHOLúHQ�YH\D�
VDQWUDO�\HUOHúLPOL�RODELOHQ� OH]\RQODUGÕU� ����YH� LON�GHID������\ÕOÕQGD�-DIIH� WDUDIÕQGDQ� WDQÕPODQ-
PÕúWÕU� ����� 6DQWUDO� \HUOHúLPOL� OH]\RQODU�� KLSHUSDUDWLURLGL]PGH� “brown tümör’’ olarak, benign 
ILEURRVVH|]�OH]\RQODUGD��NDOÕWVDO�FKHUXELVPGH�YH\D�QHRSOD]P�RODUDN�GHY�K�FUHOL�W�P|U�úHNOLQGH�
RUWD\D�oÕNPDNWDGÕU������3HULIHUDO�GHY�K�FUHOL�JUDQ�ORP��3'+*��LVH�SHULRGRQWDO�PHPEUDQ�YH\D�
SHULRVWXQ�ED÷�GRNXVXQGDQ�ND\QDNODQDQ��GLú�HWL�YH�DOYHRODU�PXNR]DGD�J|U�OHQ�UHDNWLI���HN]RILWLN�

ELU� OH]\RQGXU� ����� 3'+*�� VDQWUDO� GHY� K�FUHOL� JUDQ�ORPD�
PLNURVNRELN�RODUDN�EHQ]HU�|]HOOLNOHU�WDúÕU�YH�ED]Õ�DUDúWÕUPD-
ODUGD� 3'+*¶XQ� LQWUDRVVH|]� OH]\RQXQ� \XPXúDN� GRNX�
NDUúÕOÕ÷ÕQÕ�WHPVLO�HGHELOHFH÷L�G�ú�Q�OP�úW�U�����
3'+*��GHY�K�FUHOL�HSXOLV��RVWHRNODVWRPD��GHY�K�FUHOL�UHSHUD-
WLI� JUDQ�ORPD� RODUDN� GD� WDQÕPODQPDNWDGÕU� ����� *HoPLúWH�
JHQHOOLNOH� SHULIHUDO� GHY� K�FUHOL� UHSHUDWLI� JUDQ�ORP� RODUDN�
DGODQGÕUÕOPDNWD\NHQ�OH]\RQODUÕQ�RQDUÕFÕ�NDUDNWHUL�ú�SKHOLGLU��
%D]Õ� DUDúWÕUPDFÕODU� GHY� K�FUHOHULQ� RVWHRNODVWODUÕQ� LPP�QR-
KLVWRNLP\DVDO� |]HOOLNOHULQL� J|VWHUGL÷LQH� LQDQÕUNHQ�� GL÷HU�
\D]DUODU�OH]\RQXQ�PRQRQ�NOHHU�IDJRVLW�VLVWHPLQGHNL�K�FUHOHU�
WDUDIÕQGDQ�ROXúWXUXOGX÷XQX�|QH�V�UP�úOHUGLU�����
(W\RORMLVL� WDP� RODUDN� ELOLQPHPHNOH� ELUOLNWH� NURQLN� ORNDO�
LUULWDV\RQ� YH� WUDYPDQÕQ� VHEHS� ROGX÷X� G�ú�Q�OPHNWHGLU��
3HULRGRQWDO� FHSOHU�� SHULRGRQWDO� FHUUDKL�� GLú� WDúÕ��PLNUREL\DO�
EL\RILOP�� PDOSR]H� GLúOHU�� KDWDOÕ� SURWH]OHU�� WUDYPDWLN� GLú�
oHNLPOHUL�� RNOX]DO� WUDYPD�� JÕGD� ELULNLPL�� RUWRGRQWLN� WHGDYL��
KRUPRQDO� GH÷LúLPOHU� YH� KLSHUSDUDWLURLGL]P� JLEL� VLVWHPLN�
IDNW|UOHU� EX� LUULWDV\RQD� VHEHS� RODQ� IDNW|UOHU� RODUDN� ELOGLULO��
PLúWLU�������
3'+*�� W�P�\DúODUGD�J|U�OHELOPHNOH�ELUOLNWH��oR÷XQOXNOD����
YH����GHNDGODUGD�J|]OHQPHNWH�YH�NDGÕQODU�LVH�HUNHNOHUH�J|UH�
GDKD� VÕN� HWNLOHQPHNWHGLU� ����� dRFXNODUGD� J|]OHQHQ� 3'+*�
GDKD� DJUHVLI� VH\UHWPHNWH� YH� V�W� GLúOHUL� DUDVÕQGD� DoÕOPDODUD�
VHEHS�RODELOPHNWHGLU�����
.OLQLN� RODUDN� 3'+*� \DOQÕ]FD� GLúHWL� YH\D� GLúVL]� DOYHRODU�
NUHWWH��NÕUPÕ]Õ�YH\D�GDKD�VÕNOÕNOD�PDYL�PRU�ELU�QRG�OHU�NLWOH�
RODUDN�RUWD\D�oÕNPDNWDGÕU������
+LVWRSDWRORMLN� RODUDN� 3'+*�� YDVN�OHU� ELU� DUND� SODQGD�
RVWHRNODVW� WLSL� oRN� oHNLUGHNOL� GHY� K�FUHOHUH� VDKLS�
PRQRQ�NOHHU�VSLQGO��L÷VL��YH�SROLJRQDO�K�FUHOHULQ�NDSV�OV�]�
SUROLIHUDV\RQX�LOH�NDUDNWHUL]HGLU������
3'+*¶XQ�WHPHO�WHGDYLVL�HW\RORMLN�IDNW|UOHULQ�HOLPLQH�HGLOLS�
OH]\RQXQ� DOWWDNL� NHPL÷H� NDGDU� ORNDO� FHUUDKL� HNVL]\RQXQGDQ�
ROXúXU�����
%X� YDND� UDSRUXQGD�� NOLQL÷LPL]H� EDúYXUDQ� KDVWDGD� WHúKLV�
HGLOHQ� SHULIHUDO� GHY� K�FUHOL� JUDQ�ORPXQ� NOLQLN� EHOLUWLOHUL��
SDWRORMLN� WDQÕVÕ�� KLVWRSDWRORMLN� J|U�QW�OHUL�� WHGDYLVL� YH� ���
D\OÕN�WDNLEL�VXQXOPXúWXU�

OLGU
7DUDIÕPÕ]D�GL÷HU�NXUXPODUGDQ�\|QOHQGLULOHQ����\DúÕQGD�NDGÕQ�
KDVWD�� PDQGLEXOD� DQWHULRU� GLúOHULQ� OLQJXDO� E|OJHVLQGH� �� D\�
|QFHVLQGH� EDúOD\DQ� D÷UÕVÕ]� úLúOL÷LQ� E�\�PHVL� YH� NDQDPD\D�
EDúODPDVÕ� úLND\HWL� LOH�$NGHQL]� hQLYHUVLWHVL� 'Lú� +HNLPOL÷L�
)DN�OWHVL� 3HULRGRQWRORML� .OLQL÷L¶QH� EDúYXUGX�� +DVWDQÕQ�
DQDPQH]LQGH� NRQWURO� DOWÕQGD� KLSHUWDQVL\RQ� EXOXQGX÷X� YH�
$PORGLSLQ� ��� PJ� � HWNHQ� PDGGH\H� VDKLS� NDOVL\XP� NDQDO�
EORN|U�LODFÕ���\ÕOGÕU�J�QGH�ELU�WDEOHW�DOGÕ÷Õ�|÷UHQLOGL�������
<DSÕODQ�D÷Õ]�LoL�PXD\HQHGH��SODN�LQGHNV��6LOQHVV�YH�/|H��YH�
JLQJLYDO� LQGHNV� �/|H� YH� 6LOQHVV�� |Oo�POHUL\OH� EHUDEHU��
PDQGLEXOD� DQWHULRU� OLQJXDO� E|OJHGH� VDSOÕ�� |GHPOL��
NÕUPÕ]Õ�PRU� UHQNOL�� VHUEHVW� YH� NHUDWLQL]H� GLúHWLQL� NDSVD\DQ�
GLúHWL� KLSHUSOD]LVL� LOH� KLSHUHPL�� |GHP�� HQIODPDV\RQ�� ����
VRQGDODPDGD�NDQDPD�YH�LOJLOL�E|OJHGH�GLú�WDúÕ�YH�SODN�WHVSLW�
HGLOGL��5HVLP�����7HGDYLQLQ�EDúÕQGDNL�UDG\RJUDILN�PXD\HQHGH�
OH]\RQ� E|OJHVLQH� NRPúX� GLúOHUGH� ���� NHPLN� ND\EÕ� YH�
SHULRGRQWDO�OLJDPHQW�DUDOÕ÷ÕQGD�JHQLúOHPH��VDSWDQGÕ��5HVLP�����
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HGLOHUHN�SUHPDW�U�WHPDVODUÕQ�HQJHOOHQPHVL�DPDFÕ\OD�RNOX]DO�
G�]HQOHPHOHU� \DSÕOGÕ�� WDNLS� G|QHPLQLQ� VRQXQGD� ���� D\��
\HQLGHQ� PXD\HQH� VÕUDVÕQGD� DOÕQDQ� SDQRUDPLN� U|QWJHQGH�
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3'+*��QDGLU�J|]OHQHQ�GHY�K�FUHOL�OH]\RQODUGDQGÕU�YH�GLú�HWL�
ED÷�GRNXVX��SHULRGRQWDO�OLJDPHQW�YH�GDKD�D]�RODUDN�DOYHRODU�
NHPLN� SHULRVWHXPXQGDQ� ND\QDNODQÕU�� 7HUPLQRORMLN� RODUDN�
3'*+� WDQÕPÕ� W�P� G�Q\DFD� NDEXO� HGLOPHVLQH� UD÷PHQ� EX�
OH]\RQODUÕQ�HW\RORMLVL��Q�NV�SRWDQVL\HOL��SUROLIHUDWLI�\DSÕVÕ�YH�
oRN� K�FUHOL� GHY� K�FUHOHULQ� YDUOÕ÷Õ� QHGHQL\OH� HW\RSDWRJHQH��
]LQGH�KDOD�EHOLUOHQHPH\HQ�PHNDQL]PDODU�PHYFXWWXU�����
7DULKVHO� RODUDN� 3'*+� HW\RORMLVLQGH� WDúNÕQ� PDUMLQOL� UHVWR��
UDV\RQODU�� \R÷XQ� SODN� ELULNLPL� YH� GLúWDúÕ� YDUOÕ÷Õ� JLEL� ORNDO�
NURQLN� LUULWDV\RQODU� ELOGLULOPLúWLU� ����� %L]LP� ROJXPX]GD� GD�
HW\RORMLN� IDNW|U� RODUDN� SHULRGRQWLWLV� YH� RUDO� KLM\HQ� \HWHU��
VL]OL÷LQH�ED÷OÕ�GLú�WDúÕ�YH�PLNUREL\DO�GHQWDO�SODN�PHYFXWWX���
6RQ� \ÕOODUGD� GHQWDO� LPSODQWODU� oHYUHVLQGH� J|]OHQHQ� 3'+*�
YDND� UDSRUODUÕ� GD� DUWPDNWDGÕU� ������ %X� YDNDODUGD�� LPSODQW�
DoÕVÕQGDNL�VRUXQODU��\HWHUVL]�NHUDWLQL]H�GRNX�PLNWDUÕ��X\XP-
VX]�SURWH]OHU�YH�N|W��D÷Õ]�KLM\HQLQLQ�3'+*�ROXúXPXQD�VHEHS�
RODELOHFH÷L� �������� YH� NURQLN� ORNDO� LUULWDV\RQ� LOH� ELUOLNWH�
DOYHRODU� SHULRVW� \�]H\LQGHNL� RVWHRNODVWODUÕQ� oRN� oHNLUGHNOL�
GHY�K�FUHOHUH�G|Q�úHELOHFH÷L�ELOGLULOPLúWLU� ������/LWHUDW�UGH�
GHQWDO� LPSODQWODUOD� LOLúNLOL� UHDNWLI� OH]\RQODUÕQ� SUHYDODQVÕQD�
LOLúNLQ� oRN� D]� YHUL� EXOXQPDVÕQD� UD÷PHQ� EX� W�U� OH]\RQODUÕQ�
RUWD\D� oÕNPDVÕ� GHQWDO� LPSODQWODUÕQ� SURJQR]X� LoLQ� |QHPOL�
RODELOLU�YH�RVVHRLQWHJUDV\RQ�EDúDUÕVÕ]OÕ÷ÕQD�\RO�DoDELOLU�������
3'+*� W�P� \DúODUGD� J|]OHQPHNOH� ELUOLNWH� YDNDODUÕQ� VDGHFH�
������
X����YH����GHNDGGD�J|U�OPHNWHGLU�������JHQHOOLNOH����
\Dú� �]HUL� KDVWDODUGD� GDKD� VÕNWÕU� ������ %X� GXUXP� KDVWDODUÕQ�
JHQHO�SHULRGRQWLWLV� WDEORVX�YH�\HWHUVL]�RUDO�KLM\HQL�YH� DUWDQ�
VLVWHPLN� KDVWDOÕNODUÕ� LOH� LOLúNLOHQGLULOPHNWHGLU�� %L]LP�
ROJXPX]GD� KDVWD� ��� \DúÕQGD\GÕ� YH� ORNDOL]H� SHULRGRQWLWLV�
WDEORVX�PHYFXWWX��dRFXNODUGD�J|]OHQHQ�3'+*�GDKD�DJUHVLI�
VH\UHGHUHN�NHPLN�UH]RUEVL\RQXQD�\RO�DoDELOPHNWH�YH�HU�SVL-
\RQ�VRUXQODUÕ�\DUDWDELOPHNWHGLU��3'+*¶XQ�HUNHQ� WHúKLVL�GLú�
YH�NHPLN�ND\EÕ�LoLQ�GDKD�D]�ULVN�YH�GDKD�NRQVHUYDWLI�FHUUDKL�
LOH�VRQXoODQÕU�������
(SLGHPL\RORMLN� GHUOHPHOHUGH� NDGÕQODUGD� 3'+*� J|U�OPH�
VÕNOÕ÷ÕQÕQ�HUNHNOHUGHQ�GDKD� ID]OD�ROGX÷X�ELOGLULOPLú�ROVD�GD�
�����KHU���FLQVL\HWWH�HúLW�RUDQGD�J|U�OG�÷�Q��ELOGLUHQ�oDOÕúPD-
ODU� GD� PHYFXWWXU� ������ %L]LP� ROJXPX]� GD� JHQHO� OLWHUDW�U�
ELOJLVL\OH�X\XPOX�RODUDN�ELU�NDGÕQGÕ��*HQHO�RODUDN�|VWURMHQ�YH�
SURJHVWHURQXQ� LUULWDQODUD� NDUúÕ� YHULOHQ� GRNX� FHYDEÕQÕ� DUWWÕ��
UDUDN� � EX� OH]\RQODUÕQ� ROXúPDVÕQGD� URO� R\QDGÕ÷Õ� NDEXO� HGLO��
PHNWHGLU�����������gVWURMHQ�YH�SURJHVWHURQ�GDKLO�ROPDN��]HUH�
VWHURLG� KRUPRQODUÕ�� VLWRSOD]PD� YH� Q�NOHHU�PHPEUDQ� LoLQGH�

ORNDOL]H�RODQ�K�FUH�LoL�UHVHSW|U�SURWHLQOHULQH�ED÷ODQDQ�KLGUR-
IRELN� PROHN�OOHUGLU�� %X� KRUPRQODU�� K�FUHQLQ� PHWDEROLN�
GXUXPXQD� ED÷OÕ� RODUDN� VSHVLILN� JHQOHULQ� WUDQVNULSVL\RQXQX�
G�]HQOHU��DNWLYH�HGHU�YH\D�EDVNÕODU���%X�KRUPRQODU�GLúHWL�ED÷�
GRNXVX� YH� HSLWHOLQLQ� SUROLIHUDV\RQXQX� YH� ROJXQODúPDVÕQÕ�
X\DUDELOLU� ������ 3'+*� D\ÕUÕFÕ� WDQÕVÕQGD� \HU� DODQ� S\RMHQLN�
JUDQ�ORPXQ� GD� VÕNOÕNOD� KDPLOH� NDGÕQODUGD� J|]OHQPHVL� EX�
KRUPRQODUÕQ� UHDNWLI� OH]\RQ� ROXúXP� PHNDQL]PDVÕQGD� URO�
R\QDGÕ÷ÕQÕ�J|VWHUPHNWHGLU���
.OLQLN� RODUDN� 3'+*� \DOQÕ]FD� GLú� HWL� YH\D� GLúVL]� DOYHRODU�
NUHWWH�� NHVHU� YH� PRODU� GLú� E|OJHOHUL� DUDVÕQGD� ROXúPDNWD� YH�
NÕUPÕ]Õ�YH\D�GDKD�VÕNOÕNOD�PDYL�PRU�ELU�QRG�OHU�NLWOH�RODUDN�
RUWD\D�oÕNPDNWDGÕU������/H]\RQODUÕQ�oR÷X���FP
GHQ�N�o�NW�U��
DQFDN����[����PP¶\H�YDUDQ� �GDKD�E�\�N�OH]\RQODU������GD�
ELOGLULOPLúWLU��/H]\RQ�JHQLú�WDEDQOÕ�YH\D�VDSOÕ��\XPXúDN�\D�GD�
VHUW�RODELOLU�YH�WUDYPD\D�ED÷OÕ�RODUDN��OVHUDV\RQ�J|U�OHELOLU�
�����%L]LP�ROJXPX]GD� GD� OLWHUDW�U� LOH� X\XPOX� RODUDN� NHVLFL�
E|OJHVLQGH��PDYL�PRU���[���FP�ER\XWODUÕQGD�QRG�OHU�OH]\RQ�
WHVSLW�HGLOGL���$\ÕUÕFÕ�WDQÕVÕQGD�LVH�3'+*��WLSLN�ELU�S\RMHQLN�
JUDQ�ORPXQ� SDUODN� NÕUPÕ]Õ� UHQJL� LOH� NDUúÕODúWÕUÕOGÕ÷ÕQGD�
JHQHOOLNOH�GDKD�PDYL�PRU�ROPDVÕQD�UD÷PHQ��NOLQLN�J|U�Q�P�
WHúKLV� NR\PDGD� JHQHOOLNOH� \HWHUOL� ROPD]� ����� 3'+*� D\ÕUÕFÕ�
WDQÕVÕQGD� S\RMHQLN� JUDQ�ORPXQ� \DQÕ� VÕUD� JLQJLYDO� YH�
SHULRGRQWDO� DEVH�� KHPDQMLRPODU�� |]HOOLNOH� SHULIHUDO� LOHUOHPH�
J|VWHUHQ� VDQWUDO� GHY� K�FUHOL� JUDQ�ORPD�� SHULIHUDO� RVVLI\LQJ�
ILEURPD�� SHULIHUDO� \HUOHúLPOL� RGRQWRMHQLN� W�P|UOHU� YH�
NDUVLQRPDODU�\HU�DOPDNWDGÕU��������%LUGHQ�ID]OD�OH]\RQ�YDUVD�
YH\D�FHUUDKL�RODUDN�oÕNDUÕOGÕNWDQ�VRQUD�D\QÕ�E|OJHGH�OH]\RQ-
ODU� WHNUDUOÕ\RUVD�� KLSHUSDUDWLURLGL]PLQ� “brown tümör’’ü, 
FKHUXELVP�YH�DQHYUL]PDO�NHPLN�NLVWL�JLEL�GL÷HU�GXUXPODU�GD�
D\ÕUÕFÕ�WDQÕGD�G�ú�Q�OPHOLGLU�������7�P�EX�OH]\RQODU�DUDVÕQGD�
NOLQLN�YH�UDG\RORMLN�IDUNOÕOÕNODU�ROVD�GD�NHVLQ�WDQÕ�LoLQ�KLVWRSD-
WRORMLN�LQFHOHPH�úDUWWÕU��%L]LP�ROJXPX]GD�GD�OH]\RQXQ�S\RMH-
QLN�JUDQ�ORPD�J|UH�GDKD�PDYL�PRU�ROPDVÕ�NOLQLN�|Q� WDQÕGD�
3'+*¶X�|QFHOLNOL�RODUDN�G�ú�QG�UG���
/H]\RQ�LoHULVLQGH�\R÷XQ�ILEUREODVWLN�SUROLIHUDV\RQ��ED÷�GRNX�
LoHULVLQGH�\HQL�NDSLOOHUOHU�LOH�YDVN�ODUL]DV\RQ�YH�YDVN�OHU�ELU�
DUND�SODQGD�RVWHRNODVW�WLSL�oRN�oHNLUGHNOL�GHY�K�FUHOHUH�VDKLS�
PRQRQ�NOHHU�VSLQGO�YH�SROLJRQDO�K�FUHOHULQ�NDSV�OV�]�SUROL��
IHUDV\RQX� 3'+*¶XQ� EDúOÕFD� KLVWRORMLN� EXOJXODUÕQGDQGÕU� ����
YH� EL]LP� ROJXPX]GD� GD� EX� KLVWRORMLN� EXOJXODU� L]OHQPLúWL��
$\UÕFD�� oR÷X� OH]\RQGD� KHPRVLGHULQ� DUWÕNODUÕ�� HQIODPDV\RQ�
K�FUHOHUL� YH� RVVHR]� NDUDNWHU� J|VWHUHQ� NDOVLIL\H� DODQODU� GD�
L]OHQPLúWLU� ����� /LWHUDW�UH� J|UH� GHY� K�FUHOL� JUDQ�ORPODU��
PDQGLEXOD\Õ�PDNVLOOD\D�J|UH�GDKD�VÕN�HWNLOHPHNWHGLU����������
$QFDN�� \DSÕODQ� oDOÕúPDODUÕQ� oRN� D]Õ� VDQWUDO� GHY� K�FUHOL�
JUDQ�ORPXQ� PDNVLOODGD� GDKD� VÕN� J|U�OG�÷�Q�� ELOGLUPLúWLU�
������%L]LP�ROJXPX]GD�GD�OH]\RQ��JHQHO�OLWHUDW�U�LOH�X\XPOX�
RODUDN� PDQGLEXOD� DQWHULRU� E|OJHGH� LGL�� 3'+*�� VLVWHPLN�
KDVWDOÕNODUGDQ� VDGHFH� SULPHU� KLSHUSDUDWLURLGL]P� LOH�
LOLúNLOHQGLULOPLúWLU� YH� VÕNOÕNOD� KHQ�]� WHúKLV� HGLOPHPLú� ELU�
KLSHUSDUDWLURLGL]PLQ� HUNHQ� HYUHVLQGH� RUWD\D� oÕNPDNWDGÕU�
������%L]LP�ROJXPX]GD�ELOLQHQ�ELU�KLSHUSDUDWLURGL]P�PHYFXW�
GH÷LOGL�DQFDN�VLVWHPLN�KDVWDOÕN�RODUDN�NDOVL\XP�NDQDO�EORN|U�
LOH� WHGDYL� HGLOHQ� NRQWURO� DOWÕQGD� KLSHUWDQVL\RQ� PHYFXWWX��
/LWHUDW�UGH� OH]\RQXQ� KLSHUSDUDWLURGL]P� LOH� LOLúNLOHQGLULOPH-
VLQGHQ� GROD\Õ� KDVWDPÕ]� HQGRNULQRORML\H� NRQV�OWH� HGLOGL� YH�
KLSHUSDUDWLURLG� LOH� LOJLOL� SDWRORML� VDSWDQPDGÕ÷Õ� UDSRU� HGLOGL��

$\UÕFD��VHUXP�37+��NDOVL\XP��IRVIRU�YH�'�YLWDPLQL�QRUPDO�
G�]H\GH\GL��*�Q�P�]GH� NDOVL\XP�NDQDO� EORN|UOHULQH� ED÷OÕ�
GLú�HWL�E�\�PHVL�PH\GDQD�JHOGL÷L�ELOLQ��PHNWHGLU�������/LWHU-
DW�UGH� 3'+*¶XQ� HW\RORMLN� IDNW|UOHUL� DUDVÕQGD� LODFD� ED÷OÕ�
GXUXPODU�ELOGLULOPHVH�GH�EX�ROJXGD� DQWLKLSHUWDQVLI� LODoODUÕQ�
OH]\RQXQ�E�\�PHVLQL�WHWLNOHGL÷L�G�ú�Q�OHELOLU��
3HULIHUDO�GHY�K�FUHOL�JUDQ�ORPXQ�WHGDYLVL�� OH]\RQXQ�FHUUDKL�
HNVL]\RQX� LOH� ELUOLNWH� DOWWDNL� NHPL÷H� NDGDU� JHUoHNOHúWLULOHQ�
\XPXúDN� GRNX� N�UHWDMÕQGDQ� ROXúXU� ���������� /H]\RQXQ�
HNVL]\RQX�LoLQ�J�Q�P�]H�NDGDU�EDúWD�NRQYDQVL\RQHO�ELVW�UL�
ROPDN��]HUH��OD]HU�VLVWHPOHUL���������YH\D�HOHNWUR�FHUUDKL������
NXOODQÕOPÕúWÕU��g]HOOLNOH�DJUHVLI�YDNDODUGD�OD]HU�VLVWHPOHULQLQ�
YDSRUL]DV\RQ�LOH�KHPRVWD]�VD÷ODPDVÕ�RSHUDV\RQX�NROD\ODúWÕU-
PDNWD�� WHPL]� ELU� DODQ� YH� GDKD� L\L� ELU� J|U�ú� VD÷ODPDNWDGÕU��
%|\OHFH� WDP� HNVL]\RQ� VD÷ODQÕU� YH� Q�NV� RODVÕOÕ÷ÕQÕQ� |Q�QH�
JHoLOLU�������$\UÕFD��SRVW�RSHUDWLI�G|QHPGH�KDVWD�NRQIRUX�YH�
L\LOHúPHQLQ� GDKD� L\L� ROGX÷X� G�ú�Q�OHELOLU�� 7�P� LUULWDV\RQ�
ND\QDNODUÕQÕ� RUWDGDQ� NDOGÕUPDN� YH� UHN�UUHQV� ULVNLQL� HQ� D]D�
LQGLUPHN�LoLQ�OH]\RQOD�LOLúNLOL�GLúOHUH�GLNNDWOL�ELU�úHNLOGH�GLú�
\�]H\� WHPL]OL÷L�� N|N� \�]H\� G�]OHúWLUPHVL� X\JXODQPDOÕ��
OH]\RQ� E|OJHVLQLQ� WDEDQÕ� N�UHWH� HGLOPHOL� ����� KDVWDGD� RUDO�
KLM\HQ�PRWLYDV\RQX�VD÷ODQPDOÕGÕU���(SLGHPL\RORMLN�oDOÕúPD-
ODUGD� 3'+*� LoLQ� ��� LOH� ���¶H� YDUDQ� RUDQODUGD� UHN�UUHQV�
ELOGLULOPLúWLU��������YH�EX�GXUXP�JHQHOOLNOH�OH]\RQXQ�\HWHUVL]�
HNVL]H�HGLOPHVLQH�YH\D�LUULWDQ�IDNW|UOHULQ�WDP�RODUDN�HOLPLQH�
HGLOHPHPHVLQH� ED÷ODQPÕúWÕU��$\QÕ� E|OJHGH� UHN�UUHQV� JHOLúL��
\RUVD�KLSHUSDUDWLURLGL]PLQ�³brown tümör”�� �� FKHUXELVP�YH�
DQHYUL]PDO�NHPLN�NLVWL�JLEL�GL÷HU�GXUXPODU�GD�G�ú�Q�OPHOLGLU�
������ 5HN�UUHQV� GXUXPXQGD� HW\RORMLN� IDNW|U� WHVSLW� HGLOHUHN�
\HQLGHQ� YH� GDKD� LQYD]LY� HNVL]\RQ� \DSÕOPDOÕGÕU� ����� %L]LP�
ROJXPX]GD�OH]\RQ�N|N�\�]H\L�YH�SHULRVWD�NDGDU�HNVL]H�HGLO��
PLú��HQIHNWH�VHPHQW�GRNXVX�NDOGÕUÕOÕS�JUDQ�ODV\RQ�GRNXODUÕ�
X]DNODúWÕUÕOPÕúWÕU�����D\OÕN�WDNLS�V�UHVLQGH�KHUKDQJL�ELU�Q�NV�
\DúDQPDPÕúWÕU�
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$JUHVLI� \DSÕVÕ� YH� \�NVHN� UHN�UUHQV� RUDQÕ� RODQ� 3'+*¶XQ�
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UGHQ�D\ÕUÕPÕ�\DSÕOPDOÕGÕU��(UNHQ�WHGDYL�LOH�GDKD�E�\�N�ER\XW-
ODUD�XODúÕS�oHYUH�SHULRGRQWDO�GRNXODUD�YH�GLúOHUH�]DUDU�YHUPH-
VL� HQJHOOHQHFHNWLU��1�NV� LKWLPDOLQH� NDUúÕ� HW\RORMLN� IDNW|UOHU�
HOLPLQH�HGLOGLNWHQ�VRQUD�EX�LKWLPDO�ELOJLVL�KDVWD\D�YHULOPHOL�
YH�KDVWD�SHUL\RGLN�NRQWUROOHUH�oD÷ÕUÕOPDOÕGÕU��3'+*�HW\RSD-
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+DVWD�2QDPÕ��
7�P� NDWÕOÕPFÕODUÕQ� KDNODUÕ� NRUXQPXú� YH� +HOVLQNL� 'HNODUD-
V\RQXQD� J|UH� SURVHG�UOHUGHQ� |QFH� \D]ÕOÕ� ELOJLOHQGLULOPLú�
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3HULIHUDO� GHY� K�FUHOL� JUDQ�ORPD� �3'+*��� JHQHOOLNOH� PLNUREL\DO� EL\RILOP�� GLú� WDúÕ�� X\XPVX]�
GROJX�YH�SURWH]OHU�JLEL�NURQLN�ORNDO�LUULWDQ�IDNW|UOHUOH�JHQHOOLNOH�PDQGLEXODGD�DQWHULRU�GLúHWL�YH�
DOYHROHU� NUHW� �]HULQGH� RUWD\D� oÕNDQ� YH� NDGÕQODUÕ� GDKD� oRN� HWNLOH\HQ� HN]RILWLN� ELU� OH]\RQGXU��
%HQLJQ�ELU�OH]\RQ�ROPDNOD�ELUOLNWH�ORNDO�NHPLN�ND\EÕQD�\RO�DoDELOLU�YH�Q�NV�ULVNL�oRN�\�NVHNWLU��
%X�ROJX� UDSRUXQGD����\DúÕQGD�ELU�NDGÕQ�KDVWDGD�J|]OHQHQ�3'+*¶XQ�NOLQLN�|]HOOLNOHUL�� WHGDYL�
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WDGÕU��$JUHVLI�\DSÕVÕ�YH�\�NVHN�UHN�UUHQV�RUDQÕ�RODQ�3'+*¶XQ�GR÷UX�WHúKLV�YH�HWNLOL�WHGDYLVL�LOH�
oHYUH�NHPL÷H�YH�GLúOHUH�]DUDU�YHUPHVL�HQJHOOHQPHVL�NOLQLV\HQOHU�LoLQ�|QHPOLGLU��3'+*�HW\RSDWR-
JHQH]L�YH�PROHN�OHU�V�UHFLQLQ�DQODúÕOPDVÕ�LoLQ�GDKD�LOHUL�oDOÕúPDODUD�LKWL\Do�YDUGÕU��
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/ʈ:ʈ̪
'HY�K�FUHOL�JUDQ�ORPODU�� D÷Õ]�NDYLWHVL� LoHULVLQGH�SHULIHUDO�SROLSRLG�NLWOH�KDOLQGH�JHOLúHQ�YH\D�
VDQWUDO�\HUOHúLPOL�RODELOHQ� OH]\RQODUGÕU� ����YH� LON�GHID������\ÕOÕQGD�-DIIH� WDUDIÕQGDQ� WDQÕPODQ-
PÕúWÕU� ����� 6DQWUDO� \HUOHúLPOL� OH]\RQODU�� KLSHUSDUDWLURLGL]PGH� “brown tümör’’ olarak, benign 
ILEURRVVH|]�OH]\RQODUGD��NDOÕWVDO�FKHUXELVPGH�YH\D�QHRSOD]P�RODUDN�GHY�K�FUHOL�W�P|U�úHNOLQGH�
RUWD\D�oÕNPDNWDGÕU������3HULIHUDO�GHY�K�FUHOL�JUDQ�ORP��3'+*��LVH�SHULRGRQWDO�PHPEUDQ�YH\D�
SHULRVWXQ�ED÷�GRNXVXQGDQ�ND\QDNODQDQ��GLú�HWL�YH�DOYHRODU�PXNR]DGD�J|U�OHQ�UHDNWLI���HN]RILWLN�

ELU� OH]\RQGXU� ����� 3'+*�� VDQWUDO� GHY� K�FUHOL� JUDQ�ORPD�
PLNURVNRELN�RODUDN�EHQ]HU�|]HOOLNOHU�WDúÕU�YH�ED]Õ�DUDúWÕUPD-
ODUGD� 3'+*¶XQ� LQWUDRVVH|]� OH]\RQXQ� \XPXúDN� GRNX�
NDUúÕOÕ÷ÕQÕ�WHPVLO�HGHELOHFH÷L�G�ú�Q�OP�úW�U�����
3'+*��GHY�K�FUHOL�HSXOLV��RVWHRNODVWRPD��GHY�K�FUHOL�UHSHUD-
WLI� JUDQ�ORPD� RODUDN� GD� WDQÕPODQPDNWDGÕU� ����� *HoPLúWH�
JHQHOOLNOH� SHULIHUDO� GHY� K�FUHOL� UHSHUDWLI� JUDQ�ORP� RODUDN�
DGODQGÕUÕOPDNWD\NHQ�OH]\RQODUÕQ�RQDUÕFÕ�NDUDNWHUL�ú�SKHOLGLU��
%D]Õ� DUDúWÕUPDFÕODU� GHY� K�FUHOHULQ� RVWHRNODVWODUÕQ� LPP�QR-
KLVWRNLP\DVDO� |]HOOLNOHULQL� J|VWHUGL÷LQH� LQDQÕUNHQ�� GL÷HU�
\D]DUODU�OH]\RQXQ�PRQRQ�NOHHU�IDJRVLW�VLVWHPLQGHNL�K�FUHOHU�
WDUDIÕQGDQ�ROXúWXUXOGX÷XQX�|QH�V�UP�úOHUGLU�����
(W\RORMLVL� WDP� RODUDN� ELOLQPHPHNOH� ELUOLNWH� NURQLN� ORNDO�
LUULWDV\RQ� YH� WUDYPDQÕQ� VHEHS� ROGX÷X� G�ú�Q�OPHNWHGLU��
3HULRGRQWDO� FHSOHU�� SHULRGRQWDO� FHUUDKL�� GLú� WDúÕ��PLNUREL\DO�
EL\RILOP�� PDOSR]H� GLúOHU�� KDWDOÕ� SURWH]OHU�� WUDYPDWLN� GLú�
oHNLPOHUL�� RNOX]DO� WUDYPD�� JÕGD� ELULNLPL�� RUWRGRQWLN� WHGDYL��
KRUPRQDO� GH÷LúLPOHU� YH� KLSHUSDUDWLURLGL]P� JLEL� VLVWHPLN�
IDNW|UOHU� EX� LUULWDV\RQD� VHEHS� RODQ� IDNW|UOHU� RODUDN� ELOGLULO��
PLúWLU�������
3'+*�� W�P�\DúODUGD�J|U�OHELOPHNOH�ELUOLNWH��oR÷XQOXNOD����
YH����GHNDGODUGD�J|]OHQPHNWH�YH�NDGÕQODU�LVH�HUNHNOHUH�J|UH�
GDKD� VÕN� HWNLOHQPHNWHGLU� ����� dRFXNODUGD� J|]OHQHQ� 3'+*�
GDKD� DJUHVLI� VH\UHWPHNWH� YH� V�W� GLúOHUL� DUDVÕQGD� DoÕOPDODUD�
VHEHS�RODELOPHNWHGLU�����
.OLQLN� RODUDN� 3'+*� \DOQÕ]FD� GLúHWL� YH\D� GLúVL]� DOYHRODU�
NUHWWH��NÕUPÕ]Õ�YH\D�GDKD�VÕNOÕNOD�PDYL�PRU�ELU�QRG�OHU�NLWOH�
RODUDN�RUWD\D�oÕNPDNWDGÕU������
+LVWRSDWRORMLN� RODUDN� 3'+*�� YDVN�OHU� ELU� DUND� SODQGD�
RVWHRNODVW� WLSL� oRN� oHNLUGHNOL� GHY� K�FUHOHUH� VDKLS�
PRQRQ�NOHHU�VSLQGO��L÷VL��YH�SROLJRQDO�K�FUHOHULQ�NDSV�OV�]�
SUROLIHUDV\RQX�LOH�NDUDNWHUL]HGLU������
3'+*¶XQ�WHPHO�WHGDYLVL�HW\RORMLN�IDNW|UOHULQ�HOLPLQH�HGLOLS�
OH]\RQXQ� DOWWDNL� NHPL÷H� NDGDU� ORNDO� FHUUDKL� HNVL]\RQXQGDQ�
ROXúXU�����
%X� YDND� UDSRUXQGD�� NOLQL÷LPL]H� EDúYXUDQ� KDVWDGD� WHúKLV�
HGLOHQ� SHULIHUDO� GHY� K�FUHOL� JUDQ�ORPXQ� NOLQLN� EHOLUWLOHUL��
SDWRORMLN� WDQÕVÕ�� KLVWRSDWRORMLN� J|U�QW�OHUL�� WHGDYLVL� YH� ���
D\OÕN�WDNLEL�VXQXOPXúWXU�

OLGU
7DUDIÕPÕ]D�GL÷HU�NXUXPODUGDQ�\|QOHQGLULOHQ����\DúÕQGD�NDGÕQ�
KDVWD�� PDQGLEXOD� DQWHULRU� GLúOHULQ� OLQJXDO� E|OJHVLQGH� �� D\�
|QFHVLQGH� EDúOD\DQ� D÷UÕVÕ]� úLúOL÷LQ� E�\�PHVL� YH� NDQDPD\D�
EDúODPDVÕ� úLND\HWL� LOH�$NGHQL]� hQLYHUVLWHVL� 'Lú� +HNLPOL÷L�
)DN�OWHVL� 3HULRGRQWRORML� .OLQL÷L¶QH� EDúYXUGX�� +DVWDQÕQ�
DQDPQH]LQGH� NRQWURO� DOWÕQGD� KLSHUWDQVL\RQ� EXOXQGX÷X� YH�
$PORGLSLQ� ��� PJ� � HWNHQ� PDGGH\H� VDKLS� NDOVL\XP� NDQDO�
EORN|U�LODFÕ���\ÕOGÕU�J�QGH�ELU�WDEOHW�DOGÕ÷Õ�|÷UHQLOGL�������
<DSÕODQ�D÷Õ]�LoL�PXD\HQHGH��SODN�LQGHNV��6LOQHVV�YH�/|H��YH�
JLQJLYDO� LQGHNV� �/|H� YH� 6LOQHVV�� |Oo�POHUL\OH� EHUDEHU��
PDQGLEXOD� DQWHULRU� OLQJXDO� E|OJHGH� VDSOÕ�� |GHPOL��
NÕUPÕ]Õ�PRU� UHQNOL�� VHUEHVW� YH� NHUDWLQL]H� GLúHWLQL� NDSVD\DQ�
GLúHWL� KLSHUSOD]LVL� LOH� KLSHUHPL�� |GHP�� HQIODPDV\RQ�� ����
VRQGDODPDGD�NDQDPD�YH�LOJLOL�E|OJHGH�GLú�WDúÕ�YH�SODN�WHVSLW�
HGLOGL��5HVLP�����7HGDYLQLQ�EDúÕQGDNL�UDG\RJUDILN�PXD\HQHGH�
OH]\RQ� E|OJHVLQH� NRPúX� GLúOHUGH� ���� NHPLN� ND\EÕ� YH�
SHULRGRQWDO�OLJDPHQW�DUDOÕ÷ÕQGD�JHQLúOHPH��VDSWDQGÕ��5HVLP�����

Resim 1.�øON�VHDQVWD�OH]\RQXQ�D÷Õ]�LoL�J|U�QW�V�

Resim 2. +DVWDQÕQ�SDQRUDPLN�UDG\RJUDI�J|U�QW�V�

%DúYXUGX÷X�VHDQVWD�KDVWD\D�GLú�\�]H\�WHPL]OL÷L��N|N�\�]H\�
G�]OHúWLUPHVL� X\JXODQÕS� RUDO� KLM\HQ� PRWLYDV\RQX� VD÷ODQGÕ��
øNL�KDIWD�VRQUD�\DSÕODQ�NRQWURO�VHDQVÕQGD�KLSHUHPL��NDQDPD�
YH�|GHPLQ�D]DODUDN�OH]\RQXQ�GDKD�ILEURWLN�KDOH�JHOGL÷L�WHVSLW�
HGLOHUHN��5HVLP����HNVL]\RQHO�EL\RSVL\H�NDUDU�YHULOGL��

Resim 3.�.RQWURO�VHDQVÕQGD�OH]\RQXQ�D÷Õ]�LoL�D\QD�J|U�QW�V�

��

/RNDO�DQHVWH]L�DOWÕQGD��[�FP�ER\XWODUÕQGDNL�OH]\RQ�WDPDPHQ�
HNVL]H� HGLOGL� �5HVLP� ���� LOJLOL� E|OJH\H� WHNUDU� N|N� \�]H\�
G�]OHúWLUPHVL� X\JXODQGÕ� YH� E|OJH� VHNRQGHU� L\LOHúPH\H�
EÕUDNÕOGÕ��5HVLP�����+DVWD\D�16$,,�YH�&+;�JDUJDUD�UHoHWH�
HGLOGL�

Resim 4.��[��FP�ER\XWODUÕQGD�HNVL]H�HGLOHQ�OH]\RQ

 

 

Resim 5. &HUUDKL�HNVL]\RQ�VRQUDVÕ�

(NVL]\RQHO�EL\RSVL�GRNXVX�KLVWRSDWRORMLN�LQFHOHPH�DPDFÕ\OD�
3'+*�YH\D��S\RMHQLN�JUDQ�ORP�|Q�WDQÕVÕ�LOH�$NGHQL]�hQLYHU-
VLWHVL�7ÕS�)DN�OWHVL�7ÕEEL�3DWRORML�$QDELOLP�'DOÕ¶QD�J|QGHULO-
GL��+LVWRSDWRORMLN�DQDOL]�VRQXFXQGD��HSLWHO�DOWÕQGD�NDSV�OV�]��
G�]J�Q� VÕQÕUOÕ� OH]\RQ� �5HVLP� ��� YH� YDVN�ODUL]H� VWURPDGD�
PRQRQ�NOHHU�VSLQGO�K�FUHOHU�LOH�SROLJRQDO�RVWHRNODVW�WLSL�GHY�
K�FUHOHULQ� J|U�OG�÷�� UDSRUODQGÕ� �5HVLP� �� YH� ��� YH� EXQXQ�
VRQXFXQGD�3'+*�WDQÕVÕ�NR\XOGX�

Resim 6. (SLWHO�DOWÕQGD�NDSV�OV�]��G�]J�Q�VÕQÕUOÕ�OH]\RQ�L]OHQGL���+([���

Resim 7. 9DVN�ODUL]H�VWURPDGD�PRQRQ�NOHHU�VSLQGO�K�FUHOHU��EH\D]�RN��LOH����
����������������SROLJRQDO�RVWHRNODVW�WLSL�GHY�K�FUHOHU��VL\DK�RN��L]OHQGL���+([�����

Resim 8. 9DVN�ODUL]H�VWURPDGD�PRQRQ�NOHHU�VSLQGO�K�FUHOHU�LOH�SROLJRQDO�
����������������RVWHRNODVW�WLSL�GHY�K�FUHOHU�L]OHQGL��+([����

3RVW� RSHUDWLI� G|QHPGH� KHUKDQJL� ELU� NRPSOLNDV\RQ� \DúDQ-
PDGÕ�� +DVWDQÕQ� RSHUDV\RQ� VRQUDVÕ� ELULQFL� �5HVLP� ��� YH�
�o�QF�� D\GD� �5HVLP� ���� \DSÕODQ� WDNLSOHUL� VRQXFXQGD� LOJLOL�
E|OJHGH�L\LOHúPH�J|U�OG���

Resim 9.��3RVW�RSHUDWLI��ELULQFL�D\�D÷Õ]�LoL�J|U�QW�V��

Resim 10.�3RVW�RSHUDWLI���o�QF��D\GD�OH]\RQ�E|OJHVL

'RNX]�D\OÕN��5HVLP�����YH����D\OÕN�WDNLS�VRQXFXQGD��5HVLP�
����KHUKDQJL�ELU�Q�NV�J|U�OPHPHNOH�ELUOLNWH�NHUDWLQL]H�GLú�HWL�
ND]DQÕPÕQÕQ���PP�ROGX÷X�|Oo�OG���

Resim 11.�3RVW�RSHUDWLI��GRNX]XQFX�D\GD�OH]\RQ�E|OJHVL

Resim 12. 3RVW�RS�RQ�LNLQFL�D\GD�OH]\RQ�E|OJHVL�

%X� V�UHFLQ� VRQXQGD� KDVWDQÕQ� RNOX]DO� LOLúNLOHUL� GH� NRQWURO�
HGLOHUHN�SUHPDW�U�WHPDVODUÕQ�HQJHOOHQPHVL�DPDFÕ\OD�RNOX]DO�
G�]HQOHPHOHU� \DSÕOGÕ�� WDNLS� G|QHPLQLQ� VRQXQGD� ���� D\��
\HQLGHQ� PXD\HQH� VÕUDVÕQGD� DOÕQDQ� SDQRUDPLN� U|QWJHQGH�
�5HVLP�����3'/�DUDOÕ÷ÕQÕQ�oR÷XQOXNOD�QRUPDO�VÕQÕUODUD�NDGDU�
GDUDOPÕú�ROGX÷X�J|]OHQGL�YH�KDVWD�LGDPH�ID]ÕQD�DOÕQGÕ���

Resim 13. 3RVW�RSHUDWLI�RQ�LNLQFL�D\�UDG\RJUDILN�J|U�QW�V�

<):<1̪5)
3'+*��QDGLU�J|]OHQHQ�GHY�K�FUHOL�OH]\RQODUGDQGÕU�YH�GLú�HWL�
ED÷�GRNXVX��SHULRGRQWDO�OLJDPHQW�YH�GDKD�D]�RODUDN�DOYHRODU�
NHPLN� SHULRVWHXPXQGDQ� ND\QDNODQÕU�� 7HUPLQRORMLN� RODUDN�
3'*+� WDQÕPÕ� W�P� G�Q\DFD� NDEXO� HGLOPHVLQH� UD÷PHQ� EX�
OH]\RQODUÕQ�HW\RORMLVL��Q�NV�SRWDQVL\HOL��SUROLIHUDWLI�\DSÕVÕ�YH�
oRN� K�FUHOL� GHY� K�FUHOHULQ� YDUOÕ÷Õ� QHGHQL\OH� HW\RSDWRJHQH��
]LQGH�KDOD�EHOLUOHQHPH\HQ�PHNDQL]PDODU�PHYFXWWXU�����
7DULKVHO� RODUDN� 3'*+� HW\RORMLVLQGH� WDúNÕQ� PDUMLQOL� UHVWR��
UDV\RQODU�� \R÷XQ� SODN� ELULNLPL� YH� GLúWDúÕ� YDUOÕ÷Õ� JLEL� ORNDO�
NURQLN� LUULWDV\RQODU� ELOGLULOPLúWLU� ����� %L]LP� ROJXPX]GD� GD�
HW\RORMLN� IDNW|U� RODUDN� SHULRGRQWLWLV� YH� RUDO� KLM\HQ� \HWHU��
VL]OL÷LQH�ED÷OÕ�GLú�WDúÕ�YH�PLNUREL\DO�GHQWDO�SODN�PHYFXWWX���
6RQ� \ÕOODUGD� GHQWDO� LPSODQWODU� oHYUHVLQGH� J|]OHQHQ� 3'+*�
YDND� UDSRUODUÕ� GD� DUWPDNWDGÕU� ������ %X� YDNDODUGD�� LPSODQW�
DoÕVÕQGDNL�VRUXQODU��\HWHUVL]�NHUDWLQL]H�GRNX�PLNWDUÕ��X\XP-
VX]�SURWH]OHU�YH�N|W��D÷Õ]�KLM\HQLQLQ�3'+*�ROXúXPXQD�VHEHS�
RODELOHFH÷L� �������� YH� NURQLN� ORNDO� LUULWDV\RQ� LOH� ELUOLNWH�
DOYHRODU� SHULRVW� \�]H\LQGHNL� RVWHRNODVWODUÕQ� oRN� oHNLUGHNOL�
GHY�K�FUHOHUH�G|Q�úHELOHFH÷L�ELOGLULOPLúWLU� ������/LWHUDW�UGH�
GHQWDO� LPSODQWODUOD� LOLúNLOL� UHDNWLI� OH]\RQODUÕQ� SUHYDODQVÕQD�
LOLúNLQ� oRN� D]� YHUL� EXOXQPDVÕQD� UD÷PHQ� EX� W�U� OH]\RQODUÕQ�
RUWD\D� oÕNPDVÕ� GHQWDO� LPSODQWODUÕQ� SURJQR]X� LoLQ� |QHPOL�
RODELOLU�YH�RVVHRLQWHJUDV\RQ�EDúDUÕVÕ]OÕ÷ÕQD�\RO�DoDELOLU�������
3'+*� W�P� \DúODUGD� J|]OHQPHNOH� ELUOLNWH� YDNDODUÕQ� VDGHFH�
������
X����YH����GHNDGGD�J|U�OPHNWHGLU�������JHQHOOLNOH����
\Dú� �]HUL� KDVWDODUGD� GDKD� VÕNWÕU� ������ %X� GXUXP� KDVWDODUÕQ�
JHQHO�SHULRGRQWLWLV� WDEORVX�YH�\HWHUVL]�RUDO�KLM\HQL�YH� DUWDQ�
VLVWHPLN� KDVWDOÕNODUÕ� LOH� LOLúNLOHQGLULOPHNWHGLU�� %L]LP�
ROJXPX]GD� KDVWD� ��� \DúÕQGD\GÕ� YH� ORNDOL]H� SHULRGRQWLWLV�
WDEORVX�PHYFXWWX��dRFXNODUGD�J|]OHQHQ�3'+*�GDKD�DJUHVLI�
VH\UHGHUHN�NHPLN�UH]RUEVL\RQXQD�\RO�DoDELOPHNWH�YH�HU�SVL-
\RQ�VRUXQODUÕ�\DUDWDELOPHNWHGLU��3'+*¶XQ�HUNHQ� WHúKLVL�GLú�
YH�NHPLN�ND\EÕ�LoLQ�GDKD�D]�ULVN�YH�GDKD�NRQVHUYDWLI�FHUUDKL�
LOH�VRQXoODQÕU�������
(SLGHPL\RORMLN� GHUOHPHOHUGH� NDGÕQODUGD� 3'+*� J|U�OPH�
VÕNOÕ÷ÕQÕQ�HUNHNOHUGHQ�GDKD� ID]OD�ROGX÷X�ELOGLULOPLú�ROVD�GD�
�����KHU���FLQVL\HWWH�HúLW�RUDQGD�J|U�OG�÷�Q��ELOGLUHQ�oDOÕúPD-
ODU� GD� PHYFXWWXU� ������ %L]LP� ROJXPX]� GD� JHQHO� OLWHUDW�U�
ELOJLVL\OH�X\XPOX�RODUDN�ELU�NDGÕQGÕ��*HQHO�RODUDN�|VWURMHQ�YH�
SURJHVWHURQXQ� LUULWDQODUD� NDUúÕ� YHULOHQ� GRNX� FHYDEÕQÕ� DUWWÕ��
UDUDN� � EX� OH]\RQODUÕQ� ROXúPDVÕQGD� URO� R\QDGÕ÷Õ� NDEXO� HGLO��
PHNWHGLU�����������gVWURMHQ�YH�SURJHVWHURQ�GDKLO�ROPDN��]HUH�
VWHURLG� KRUPRQODUÕ�� VLWRSOD]PD� YH� Q�NOHHU�PHPEUDQ� LoLQGH�

ORNDOL]H�RODQ�K�FUH�LoL�UHVHSW|U�SURWHLQOHULQH�ED÷ODQDQ�KLGUR-
IRELN� PROHN�OOHUGLU�� %X� KRUPRQODU�� K�FUHQLQ� PHWDEROLN�
GXUXPXQD� ED÷OÕ� RODUDN� VSHVLILN� JHQOHULQ� WUDQVNULSVL\RQXQX�
G�]HQOHU��DNWLYH�HGHU�YH\D�EDVNÕODU���%X�KRUPRQODU�GLúHWL�ED÷�
GRNXVX� YH� HSLWHOLQLQ� SUROLIHUDV\RQXQX� YH� ROJXQODúPDVÕQÕ�
X\DUDELOLU� ������ 3'+*� D\ÕUÕFÕ� WDQÕVÕQGD� \HU� DODQ� S\RMHQLN�
JUDQ�ORPXQ� GD� VÕNOÕNOD� KDPLOH� NDGÕQODUGD� J|]OHQPHVL� EX�
KRUPRQODUÕQ� UHDNWLI� OH]\RQ� ROXúXP� PHNDQL]PDVÕQGD� URO�
R\QDGÕ÷ÕQÕ�J|VWHUPHNWHGLU���
.OLQLN� RODUDN� 3'+*� \DOQÕ]FD� GLú� HWL� YH\D� GLúVL]� DOYHRODU�
NUHWWH�� NHVHU� YH� PRODU� GLú� E|OJHOHUL� DUDVÕQGD� ROXúPDNWD� YH�
NÕUPÕ]Õ�YH\D�GDKD�VÕNOÕNOD�PDYL�PRU�ELU�QRG�OHU�NLWOH�RODUDN�
RUWD\D�oÕNPDNWDGÕU������/H]\RQODUÕQ�oR÷X���FP
GHQ�N�o�NW�U��
DQFDN����[����PP¶\H�YDUDQ� �GDKD�E�\�N�OH]\RQODU������GD�
ELOGLULOPLúWLU��/H]\RQ�JHQLú�WDEDQOÕ�YH\D�VDSOÕ��\XPXúDN�\D�GD�
VHUW�RODELOLU�YH�WUDYPD\D�ED÷OÕ�RODUDN��OVHUDV\RQ�J|U�OHELOLU�
�����%L]LP�ROJXPX]GD� GD� OLWHUDW�U� LOH� X\XPOX� RODUDN� NHVLFL�
E|OJHVLQGH��PDYL�PRU���[���FP�ER\XWODUÕQGD�QRG�OHU�OH]\RQ�
WHVSLW�HGLOGL���$\ÕUÕFÕ�WDQÕVÕQGD�LVH�3'+*��WLSLN�ELU�S\RMHQLN�
JUDQ�ORPXQ� SDUODN� NÕUPÕ]Õ� UHQJL� LOH� NDUúÕODúWÕUÕOGÕ÷ÕQGD�
JHQHOOLNOH�GDKD�PDYL�PRU�ROPDVÕQD�UD÷PHQ��NOLQLN�J|U�Q�P�
WHúKLV� NR\PDGD� JHQHOOLNOH� \HWHUOL� ROPD]� ����� 3'+*� D\ÕUÕFÕ�
WDQÕVÕQGD� S\RMHQLN� JUDQ�ORPXQ� \DQÕ� VÕUD� JLQJLYDO� YH�
SHULRGRQWDO� DEVH�� KHPDQMLRPODU�� |]HOOLNOH� SHULIHUDO� LOHUOHPH�
J|VWHUHQ� VDQWUDO� GHY� K�FUHOL� JUDQ�ORPD�� SHULIHUDO� RVVLI\LQJ�
ILEURPD�� SHULIHUDO� \HUOHúLPOL� RGRQWRMHQLN� W�P|UOHU� YH�
NDUVLQRPDODU�\HU�DOPDNWDGÕU��������%LUGHQ�ID]OD�OH]\RQ�YDUVD�
YH\D�FHUUDKL�RODUDN�oÕNDUÕOGÕNWDQ�VRQUD�D\QÕ�E|OJHGH�OH]\RQ-
ODU� WHNUDUOÕ\RUVD�� KLSHUSDUDWLURLGL]PLQ� “brown tümör’’ü, 
FKHUXELVP�YH�DQHYUL]PDO�NHPLN�NLVWL�JLEL�GL÷HU�GXUXPODU�GD�
D\ÕUÕFÕ�WDQÕGD�G�ú�Q�OPHOLGLU�������7�P�EX�OH]\RQODU�DUDVÕQGD�
NOLQLN�YH�UDG\RORMLN�IDUNOÕOÕNODU�ROVD�GD�NHVLQ�WDQÕ�LoLQ�KLVWRSD-
WRORMLN�LQFHOHPH�úDUWWÕU��%L]LP�ROJXPX]GD�GD�OH]\RQXQ�S\RMH-
QLN�JUDQ�ORPD�J|UH�GDKD�PDYL�PRU�ROPDVÕ�NOLQLN�|Q� WDQÕGD�
3'+*¶X�|QFHOLNOL�RODUDN�G�ú�QG�UG���
/H]\RQ�LoHULVLQGH�\R÷XQ�ILEUREODVWLN�SUROLIHUDV\RQ��ED÷�GRNX�
LoHULVLQGH�\HQL�NDSLOOHUOHU�LOH�YDVN�ODUL]DV\RQ�YH�YDVN�OHU�ELU�
DUND�SODQGD�RVWHRNODVW�WLSL�oRN�oHNLUGHNOL�GHY�K�FUHOHUH�VDKLS�
PRQRQ�NOHHU�VSLQGO�YH�SROLJRQDO�K�FUHOHULQ�NDSV�OV�]�SUROL��
IHUDV\RQX� 3'+*¶XQ� EDúOÕFD� KLVWRORMLN� EXOJXODUÕQGDQGÕU� ����
YH� EL]LP� ROJXPX]GD� GD� EX� KLVWRORMLN� EXOJXODU� L]OHQPLúWL��
$\UÕFD�� oR÷X� OH]\RQGD� KHPRVLGHULQ� DUWÕNODUÕ�� HQIODPDV\RQ�
K�FUHOHUL� YH� RVVHR]� NDUDNWHU� J|VWHUHQ� NDOVLIL\H� DODQODU� GD�
L]OHQPLúWLU� ����� /LWHUDW�UH� J|UH� GHY� K�FUHOL� JUDQ�ORPODU��
PDQGLEXOD\Õ�PDNVLOOD\D�J|UH�GDKD�VÕN�HWNLOHPHNWHGLU����������
$QFDN�� \DSÕODQ� oDOÕúPDODUÕQ� oRN� D]Õ� VDQWUDO� GHY� K�FUHOL�
JUDQ�ORPXQ� PDNVLOODGD� GDKD� VÕN� J|U�OG�÷�Q�� ELOGLUPLúWLU�
������%L]LP�ROJXPX]GD�GD�OH]\RQ��JHQHO�OLWHUDW�U�LOH�X\XPOX�
RODUDN� PDQGLEXOD� DQWHULRU� E|OJHGH� LGL�� 3'+*�� VLVWHPLN�
KDVWDOÕNODUGDQ� VDGHFH� SULPHU� KLSHUSDUDWLURLGL]P� LOH�
LOLúNLOHQGLULOPLúWLU� YH� VÕNOÕNOD� KHQ�]� WHúKLV� HGLOPHPLú� ELU�
KLSHUSDUDWLURLGL]PLQ� HUNHQ� HYUHVLQGH� RUWD\D� oÕNPDNWDGÕU�
������%L]LP�ROJXPX]GD�ELOLQHQ�ELU�KLSHUSDUDWLURGL]P�PHYFXW�
GH÷LOGL�DQFDN�VLVWHPLN�KDVWDOÕN�RODUDN�NDOVL\XP�NDQDO�EORN|U�
LOH� WHGDYL� HGLOHQ� NRQWURO� DOWÕQGD� KLSHUWDQVL\RQ� PHYFXWWX��
/LWHUDW�UGH� OH]\RQXQ� KLSHUSDUDWLURGL]P� LOH� LOLúNLOHQGLULOPH-
VLQGHQ� GROD\Õ� KDVWDPÕ]� HQGRNULQRORML\H� NRQV�OWH� HGLOGL� YH�
KLSHUSDUDWLURLG� LOH� LOJLOL� SDWRORML� VDSWDQPDGÕ÷Õ� UDSRU� HGLOGL��

$\UÕFD��VHUXP�37+��NDOVL\XP��IRVIRU�YH�'�YLWDPLQL�QRUPDO�
G�]H\GH\GL��*�Q�P�]GH� NDOVL\XP�NDQDO� EORN|UOHULQH� ED÷OÕ�
GLú�HWL�E�\�PHVL�PH\GDQD�JHOGL÷L�ELOLQ��PHNWHGLU�������/LWHU-
DW�UGH� 3'+*¶XQ� HW\RORMLN� IDNW|UOHUL� DUDVÕQGD� LODFD� ED÷OÕ�
GXUXPODU�ELOGLULOPHVH�GH�EX�ROJXGD� DQWLKLSHUWDQVLI� LODoODUÕQ�
OH]\RQXQ�E�\�PHVLQL�WHWLNOHGL÷L�G�ú�Q�OHELOLU��
3HULIHUDO�GHY�K�FUHOL�JUDQ�ORPXQ�WHGDYLVL�� OH]\RQXQ�FHUUDKL�
HNVL]\RQX� LOH� ELUOLNWH� DOWWDNL� NHPL÷H� NDGDU� JHUoHNOHúWLULOHQ�
\XPXúDN� GRNX� N�UHWDMÕQGDQ� ROXúXU� ���������� /H]\RQXQ�
HNVL]\RQX�LoLQ�J�Q�P�]H�NDGDU�EDúWD�NRQYDQVL\RQHO�ELVW�UL�
ROPDN��]HUH��OD]HU�VLVWHPOHUL���������YH\D�HOHNWUR�FHUUDKL������
NXOODQÕOPÕúWÕU��g]HOOLNOH�DJUHVLI�YDNDODUGD�OD]HU�VLVWHPOHULQLQ�
YDSRUL]DV\RQ�LOH�KHPRVWD]�VD÷ODPDVÕ�RSHUDV\RQX�NROD\ODúWÕU-
PDNWD�� WHPL]� ELU� DODQ� YH� GDKD� L\L� ELU� J|U�ú� VD÷ODPDNWDGÕU��
%|\OHFH� WDP� HNVL]\RQ� VD÷ODQÕU� YH� Q�NV� RODVÕOÕ÷ÕQÕQ� |Q�QH�
JHoLOLU�������$\UÕFD��SRVW�RSHUDWLI�G|QHPGH�KDVWD�NRQIRUX�YH�
L\LOHúPHQLQ� GDKD� L\L� ROGX÷X� G�ú�Q�OHELOLU�� 7�P� LUULWDV\RQ�
ND\QDNODUÕQÕ� RUWDGDQ� NDOGÕUPDN� YH� UHN�UUHQV� ULVNLQL� HQ� D]D�
LQGLUPHN�LoLQ�OH]\RQOD�LOLúNLOL�GLúOHUH�GLNNDWOL�ELU�úHNLOGH�GLú�
\�]H\� WHPL]OL÷L�� N|N� \�]H\� G�]OHúWLUPHVL� X\JXODQPDOÕ��
OH]\RQ� E|OJHVLQLQ� WDEDQÕ� N�UHWH� HGLOPHOL� ����� KDVWDGD� RUDO�
KLM\HQ�PRWLYDV\RQX�VD÷ODQPDOÕGÕU���(SLGHPL\RORMLN�oDOÕúPD-
ODUGD� 3'+*� LoLQ� ��� LOH� ���¶H� YDUDQ� RUDQODUGD� UHN�UUHQV�
ELOGLULOPLúWLU��������YH�EX�GXUXP�JHQHOOLNOH�OH]\RQXQ�\HWHUVL]�
HNVL]H�HGLOPHVLQH�YH\D�LUULWDQ�IDNW|UOHULQ�WDP�RODUDN�HOLPLQH�
HGLOHPHPHVLQH� ED÷ODQPÕúWÕU��$\QÕ� E|OJHGH� UHN�UUHQV� JHOLúL��
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RUWD\D� oÕNPDVÕ� GHQWDO� LPSODQWODUÕQ� SURJQR]X� LoLQ� |QHPOL�
RODELOLU�YH�RVVHRLQWHJUDV\RQ�EDúDUÕVÕ]OÕ÷ÕQD�\RO�DoDELOLU�������
3'+*� W�P� \DúODUGD� J|]OHQPHNOH� ELUOLNWH� YDNDODUÕQ� VDGHFH�
������
X����YH����GHNDGGD�J|U�OPHNWHGLU�������JHQHOOLNOH����
\Dú� �]HUL� KDVWDODUGD� GDKD� VÕNWÕU� ������ %X� GXUXP� KDVWDODUÕQ�
JHQHO�SHULRGRQWLWLV� WDEORVX�YH�\HWHUVL]�RUDO�KLM\HQL�YH� DUWDQ�
VLVWHPLN� KDVWDOÕNODUÕ� LOH� LOLúNLOHQGLULOPHNWHGLU�� %L]LP�
ROJXPX]GD� KDVWD� ��� \DúÕQGD\GÕ� YH� ORNDOL]H� SHULRGRQWLWLV�
WDEORVX�PHYFXWWX��dRFXNODUGD�J|]OHQHQ�3'+*�GDKD�DJUHVLI�
VH\UHGHUHN�NHPLN�UH]RUEVL\RQXQD�\RO�DoDELOPHNWH�YH�HU�SVL-
\RQ�VRUXQODUÕ�\DUDWDELOPHNWHGLU��3'+*¶XQ�HUNHQ� WHúKLVL�GLú�
YH�NHPLN�ND\EÕ�LoLQ�GDKD�D]�ULVN�YH�GDKD�NRQVHUYDWLI�FHUUDKL�
LOH�VRQXoODQÕU�������
(SLGHPL\RORMLN� GHUOHPHOHUGH� NDGÕQODUGD� 3'+*� J|U�OPH�
VÕNOÕ÷ÕQÕQ�HUNHNOHUGHQ�GDKD� ID]OD�ROGX÷X�ELOGLULOPLú�ROVD�GD�
�����KHU���FLQVL\HWWH�HúLW�RUDQGD�J|U�OG�÷�Q��ELOGLUHQ�oDOÕúPD-
ODU� GD� PHYFXWWXU� ������ %L]LP� ROJXPX]� GD� JHQHO� OLWHUDW�U�
ELOJLVL\OH�X\XPOX�RODUDN�ELU�NDGÕQGÕ��*HQHO�RODUDN�|VWURMHQ�YH�
SURJHVWHURQXQ� LUULWDQODUD� NDUúÕ� YHULOHQ� GRNX� FHYDEÕQÕ� DUWWÕ��
UDUDN� � EX� OH]\RQODUÕQ� ROXúPDVÕQGD� URO� R\QDGÕ÷Õ� NDEXO� HGLO��
PHNWHGLU�����������gVWURMHQ�YH�SURJHVWHURQ�GDKLO�ROPDN��]HUH�
VWHURLG� KRUPRQODUÕ�� VLWRSOD]PD� YH� Q�NOHHU�PHPEUDQ� LoLQGH�

g]J��ø��YH�DUN� $NG�'Lú�+HN�'�����������

��

ORNDOL]H�RODQ�K�FUH�LoL�UHVHSW|U�SURWHLQOHULQH�ED÷ODQDQ�KLGUR-
IRELN� PROHN�OOHUGLU�� %X� KRUPRQODU�� K�FUHQLQ� PHWDEROLN�
GXUXPXQD� ED÷OÕ� RODUDN� VSHVLILN� JHQOHULQ� WUDQVNULSVL\RQXQX�
G�]HQOHU��DNWLYH�HGHU�YH\D�EDVNÕODU���%X�KRUPRQODU�GLúHWL�ED÷�
GRNXVX� YH� HSLWHOLQLQ� SUROLIHUDV\RQXQX� YH� ROJXQODúPDVÕQÕ�
X\DUDELOLU� ������ 3'+*� D\ÕUÕFÕ� WDQÕVÕQGD� \HU� DODQ� S\RMHQLN�
JUDQ�ORPXQ� GD� VÕNOÕNOD� KDPLOH� NDGÕQODUGD� J|]OHQPHVL� EX�
KRUPRQODUÕQ� UHDNWLI� OH]\RQ� ROXúXP� PHNDQL]PDVÕQGD� URO�
R\QDGÕ÷ÕQÕ�J|VWHUPHNWHGLU���
.OLQLN� RODUDN� 3'+*� \DOQÕ]FD� GLú� HWL� YH\D� GLúVL]� DOYHRODU�
NUHWWH�� NHVHU� YH� PRODU� GLú� E|OJHOHUL� DUDVÕQGD� ROXúPDNWD� YH�
NÕUPÕ]Õ�YH\D�GDKD�VÕNOÕNOD�PDYL�PRU�ELU�QRG�OHU�NLWOH�RODUDN�
RUWD\D�oÕNPDNWDGÕU������/H]\RQODUÕQ�oR÷X���FP
GHQ�N�o�NW�U��
DQFDN����[����PP¶\H�YDUDQ� �GDKD�E�\�N�OH]\RQODU������GD�
ELOGLULOPLúWLU��/H]\RQ�JHQLú�WDEDQOÕ�YH\D�VDSOÕ��\XPXúDN�\D�GD�
VHUW�RODELOLU�YH�WUDYPD\D�ED÷OÕ�RODUDN��OVHUDV\RQ�J|U�OHELOLU�
�����%L]LP�ROJXPX]GD� GD� OLWHUDW�U� LOH� X\XPOX� RODUDN� NHVLFL�
E|OJHVLQGH��PDYL�PRU���[���FP�ER\XWODUÕQGD�QRG�OHU�OH]\RQ�
WHVSLW�HGLOGL���$\ÕUÕFÕ�WDQÕVÕQGD�LVH�3'+*��WLSLN�ELU�S\RMHQLN�
JUDQ�ORPXQ� SDUODN� NÕUPÕ]Õ� UHQJL� LOH� NDUúÕODúWÕUÕOGÕ÷ÕQGD�
JHQHOOLNOH�GDKD�PDYL�PRU�ROPDVÕQD�UD÷PHQ��NOLQLN�J|U�Q�P�
WHúKLV� NR\PDGD� JHQHOOLNOH� \HWHUOL� ROPD]� ����� 3'+*� D\ÕUÕFÕ�
WDQÕVÕQGD� S\RMHQLN� JUDQ�ORPXQ� \DQÕ� VÕUD� JLQJLYDO� YH�
SHULRGRQWDO� DEVH�� KHPDQMLRPODU�� |]HOOLNOH� SHULIHUDO� LOHUOHPH�
J|VWHUHQ� VDQWUDO� GHY� K�FUHOL� JUDQ�ORPD�� SHULIHUDO� RVVLI\LQJ�
ILEURPD�� SHULIHUDO� \HUOHúLPOL� RGRQWRMHQLN� W�P|UOHU� YH�
NDUVLQRPDODU�\HU�DOPDNWDGÕU��������%LUGHQ�ID]OD�OH]\RQ�YDUVD�
YH\D�FHUUDKL�RODUDN�oÕNDUÕOGÕNWDQ�VRQUD�D\QÕ�E|OJHGH�OH]\RQ-
ODU� WHNUDUOÕ\RUVD�� KLSHUSDUDWLURLGL]PLQ� “brown tümör’’ü, 
FKHUXELVP�YH�DQHYUL]PDO�NHPLN�NLVWL�JLEL�GL÷HU�GXUXPODU�GD�
D\ÕUÕFÕ�WDQÕGD�G�ú�Q�OPHOLGLU�������7�P�EX�OH]\RQODU�DUDVÕQGD�
NOLQLN�YH�UDG\RORMLN�IDUNOÕOÕNODU�ROVD�GD�NHVLQ�WDQÕ�LoLQ�KLVWRSD-
WRORMLN�LQFHOHPH�úDUWWÕU��%L]LP�ROJXPX]GD�GD�OH]\RQXQ�S\RMH-
QLN�JUDQ�ORPD�J|UH�GDKD�PDYL�PRU�ROPDVÕ�NOLQLN�|Q� WDQÕGD�
3'+*¶X�|QFHOLNOL�RODUDN�G�ú�QG�UG���
/H]\RQ�LoHULVLQGH�\R÷XQ�ILEUREODVWLN�SUROLIHUDV\RQ��ED÷�GRNX�
LoHULVLQGH�\HQL�NDSLOOHUOHU�LOH�YDVN�ODUL]DV\RQ�YH�YDVN�OHU�ELU�
DUND�SODQGD�RVWHRNODVW�WLSL�oRN�oHNLUGHNOL�GHY�K�FUHOHUH�VDKLS�
PRQRQ�NOHHU�VSLQGO�YH�SROLJRQDO�K�FUHOHULQ�NDSV�OV�]�SUROL��
IHUDV\RQX� 3'+*¶XQ� EDúOÕFD� KLVWRORMLN� EXOJXODUÕQGDQGÕU� ����
YH� EL]LP� ROJXPX]GD� GD� EX� KLVWRORMLN� EXOJXODU� L]OHQPLúWL��
$\UÕFD�� oR÷X� OH]\RQGD� KHPRVLGHULQ� DUWÕNODUÕ�� HQIODPDV\RQ�
K�FUHOHUL� YH� RVVHR]� NDUDNWHU� J|VWHUHQ� NDOVLIL\H� DODQODU� GD�
L]OHQPLúWLU� ����� /LWHUDW�UH� J|UH� GHY� K�FUHOL� JUDQ�ORPODU��
PDQGLEXOD\Õ�PDNVLOOD\D�J|UH�GDKD�VÕN�HWNLOHPHNWHGLU����������
$QFDN�� \DSÕODQ� oDOÕúPDODUÕQ� oRN� D]Õ� VDQWUDO� GHY� K�FUHOL�
JUDQ�ORPXQ� PDNVLOODGD� GDKD� VÕN� J|U�OG�÷�Q�� ELOGLUPLúWLU�
������%L]LP�ROJXPX]GD�GD�OH]\RQ��JHQHO�OLWHUDW�U�LOH�X\XPOX�
RODUDN� PDQGLEXOD� DQWHULRU� E|OJHGH� LGL�� 3'+*�� VLVWHPLN�
KDVWDOÕNODUGDQ� VDGHFH� SULPHU� KLSHUSDUDWLURLGL]P� LOH�
LOLúNLOHQGLULOPLúWLU� YH� VÕNOÕNOD� KHQ�]� WHúKLV� HGLOPHPLú� ELU�
KLSHUSDUDWLURLGL]PLQ� HUNHQ� HYUHVLQGH� RUWD\D� oÕNPDNWDGÕU�
������%L]LP�ROJXPX]GD�ELOLQHQ�ELU�KLSHUSDUDWLURGL]P�PHYFXW�
GH÷LOGL�DQFDN�VLVWHPLN�KDVWDOÕN�RODUDN�NDOVL\XP�NDQDO�EORN|U�
LOH� WHGDYL� HGLOHQ� NRQWURO� DOWÕQGD� KLSHUWDQVL\RQ� PHYFXWWX��
/LWHUDW�UGH� OH]\RQXQ� KLSHUSDUDWLURGL]P� LOH� LOLúNLOHQGLULOPH-
VLQGHQ� GROD\Õ� KDVWDPÕ]� HQGRNULQRORML\H� NRQV�OWH� HGLOGL� YH�
KLSHUSDUDWLURLG� LOH� LOJLOL� SDWRORML� VDSWDQPDGÕ÷Õ� UDSRU� HGLOGL��

$\UÕFD��VHUXP�37+��NDOVL\XP��IRVIRU�YH�'�YLWDPLQL�QRUPDO�
G�]H\GH\GL��*�Q�P�]GH� NDOVL\XP�NDQDO� EORN|UOHULQH� ED÷OÕ�
GLú�HWL�E�\�PHVL�PH\GDQD�JHOGL÷L�ELOLQ��PHNWHGLU�������/LWHU-
DW�UGH� 3'+*¶XQ� HW\RORMLN� IDNW|UOHUL� DUDVÕQGD� LODFD� ED÷OÕ�
GXUXPODU�ELOGLULOPHVH�GH�EX�ROJXGD� DQWLKLSHUWDQVLI� LODoODUÕQ�
OH]\RQXQ�E�\�PHVLQL�WHWLNOHGL÷L�G�ú�Q�OHELOLU��
3HULIHUDO�GHY�K�FUHOL�JUDQ�ORPXQ�WHGDYLVL�� OH]\RQXQ�FHUUDKL�
HNVL]\RQX� LOH� ELUOLNWH� DOWWDNL� NHPL÷H� NDGDU� JHUoHNOHúWLULOHQ�
\XPXúDN� GRNX� N�UHWDMÕQGDQ� ROXúXU� ���������� /H]\RQXQ�
HNVL]\RQX�LoLQ�J�Q�P�]H�NDGDU�EDúWD�NRQYDQVL\RQHO�ELVW�UL�
ROPDN��]HUH��OD]HU�VLVWHPOHUL���������YH\D�HOHNWUR�FHUUDKL������
NXOODQÕOPÕúWÕU��g]HOOLNOH�DJUHVLI�YDNDODUGD�OD]HU�VLVWHPOHULQLQ�
YDSRUL]DV\RQ�LOH�KHPRVWD]�VD÷ODPDVÕ�RSHUDV\RQX�NROD\ODúWÕU-
PDNWD�� WHPL]� ELU� DODQ� YH� GDKD� L\L� ELU� J|U�ú� VD÷ODPDNWDGÕU��
%|\OHFH� WDP� HNVL]\RQ� VD÷ODQÕU� YH� Q�NV� RODVÕOÕ÷ÕQÕQ� |Q�QH�
JHoLOLU�������$\UÕFD��SRVW�RSHUDWLI�G|QHPGH�KDVWD�NRQIRUX�YH�
L\LOHúPHQLQ� GDKD� L\L� ROGX÷X� G�ú�Q�OHELOLU�� 7�P� LUULWDV\RQ�
ND\QDNODUÕQÕ� RUWDGDQ� NDOGÕUPDN� YH� UHN�UUHQV� ULVNLQL� HQ� D]D�
LQGLUPHN�LoLQ�OH]\RQOD�LOLúNLOL�GLúOHUH�GLNNDWOL�ELU�úHNLOGH�GLú�
\�]H\� WHPL]OL÷L�� N|N� \�]H\� G�]OHúWLUPHVL� X\JXODQPDOÕ��
OH]\RQ� E|OJHVLQLQ� WDEDQÕ� N�UHWH� HGLOPHOL� ����� KDVWDGD� RUDO�
KLM\HQ�PRWLYDV\RQX�VD÷ODQPDOÕGÕU���(SLGHPL\RORMLN�oDOÕúPD-
ODUGD� 3'+*� LoLQ� ��� LOH� ���¶H� YDUDQ� RUDQODUGD� UHN�UUHQV�
ELOGLULOPLúWLU��������YH�EX�GXUXP�JHQHOOLNOH�OH]\RQXQ�\HWHUVL]�
HNVL]H�HGLOPHVLQH�YH\D�LUULWDQ�IDNW|UOHULQ�WDP�RODUDN�HOLPLQH�
HGLOHPHPHVLQH� ED÷ODQPÕúWÕU��$\QÕ� E|OJHGH� UHN�UUHQV� JHOLúL��
\RUVD�KLSHUSDUDWLURLGL]PLQ�³brown tümör”�� �� FKHUXELVP�YH�
DQHYUL]PDO�NHPLN�NLVWL�JLEL�GL÷HU�GXUXPODU�GD�G�ú�Q�OPHOLGLU�
������ 5HN�UUHQV� GXUXPXQGD� HW\RORMLN� IDNW|U� WHVSLW� HGLOHUHN�
\HQLGHQ� YH� GDKD� LQYD]LY� HNVL]\RQ� \DSÕOPDOÕGÕU� ����� %L]LP�
ROJXPX]GD�OH]\RQ�N|N�\�]H\L�YH�SHULRVWD�NDGDU�HNVL]H�HGLO��
PLú��HQIHNWH�VHPHQW�GRNXVX�NDOGÕUÕOÕS�JUDQ�ODV\RQ�GRNXODUÕ�
X]DNODúWÕUÕOPÕúWÕU�����D\OÕN�WDNLS�V�UHVLQGH�KHUKDQJL�ELU�Q�NV�
\DúDQPDPÕúWÕU�

SONUÇ
$JUHVLI� \DSÕVÕ� YH� \�NVHN� UHN�UUHQV� RUDQÕ� RODQ� 3'+*¶XQ�
GR÷UX�YH�HUNHQ�WHúKLVL�LOH�D÷Õ]�LoHULVLQGH�J|U�OHQ�PDOLJQLWHOH-
UGHQ�D\ÕUÕPÕ�\DSÕOPDOÕGÕU��(UNHQ�WHGDYL�LOH�GDKD�E�\�N�ER\XW-
ODUD�XODúÕS�oHYUH�SHULRGRQWDO�GRNXODUD�YH�GLúOHUH�]DUDU�YHUPH-
VL� HQJHOOHQHFHNWLU��1�NV� LKWLPDOLQH� NDUúÕ� HW\RORMLN� IDNW|UOHU�
HOLPLQH�HGLOGLNWHQ�VRQUD�EX�LKWLPDO�ELOJLVL�KDVWD\D�YHULOPHOL�
YH�KDVWD�SHUL\RGLN�NRQWUROOHUH�oD÷ÕUÕOPDOÕGÕU��3'+*�HW\RSD-
WRJHQH]L� YH�PROHN�OHU� V�UHFLQLQ� DQODúÕOPDVÕ� LoLQ� GDKD� LOHUL�
oDOÕúPDODUD�LKWL\Do�YDUGÕU��

+DVWD�2QDPÕ��
7�P� NDWÕOÕPFÕODUÕQ� KDNODUÕ� NRUXQPXú� YH� +HOVLQNL� 'HNODUD-
V\RQXQD� J|UH� SURVHG�UOHUGHQ� |QFH� \D]ÕOÕ� ELOJLOHQGLULOPLú�
RQDP� DOÕQPÕúWÕU�� (WLN� NXUXO� RQD\� EHOJHVLQH� JHUHN� GX\XO-
PDPÕúWÕU�

dÕNDU�dDWÕúPDVÕ��
<D]DUODUÕQ�EH\DQ�HGHFHN�oÕNDU�oDWÕúPDVÕ�\RNWXU��

)LQDQVDO�'HVWHN��
<D]DUODU�EX�oDOÕúPD�LoLQ�ILQDQVDO�GHVWHN�DOPDGÕNODUÕQÕ�EH\DQ�
HWPLúOHUGLU�



ùHNHU�d��*HGXN�*��0XUDW�ø��3HULSKHUDO�JLDQW�FHOO�JUDQXOR-
PD�LQ�PDQGLEOH��FDVH�UHSRUW��-�,QW�'HQW�6FL��������������

-DIIH�+/��*LDQW�FHOO�UHSDUDWLYH�JUDQXORPD��WUDXPDWLF�ERQH�
F\VW��DQG�ILEURXV��ILEUR�RVHRXV��G\VSODVLD�RI�WKH�MDZERQHV��
2UDO�6XUJ�2UDO�0HG�2UDO�3DWKRO����������������

/HVWHU�65��&RUGHOO�.*��5RVHEXVK�06��3DODLRORJRX�$$��
0DQH\�3��3HULSKHUDO�JLDQW�FHOO�JUDQXORPDV��D�VHULHV�RI�����
FDVHV�� 2UDO� 6XUJ� 2UDO� 0HG� 2UDO� 3DWKRO� 2UDO� 5DGLRO��
����������������

%UDG�1HYLOOH�'''��&DUO�$OOHQ��$QJHOD�&KL��2UDO� DQG�
0D[LOORIDFLDO�3DWKRORJ\���WK�HG������������S�

'HPLUNRO�0��$UDV�0+��.DUD�0,��<DQLN�6��$\�6��dHQHOH-
UGH�J|U�OHQ�SHULIHUDO�GHY�K�FUHOL�JUDQ�ORPDODU�����ROJX�
VHULVL�SHULSKHUDO�JLDQW�FHOO�JUDQXORPD�LQ�WKH�-DZV�����&DVH�
6HULHV��7XUNL\H�.OLQ�'LVKHN�%LOLP�'HUJ�����������������

%RGQHU�/��3HLVW�0��*DWRW�$��)OLVV�'0��*URZWK�SRWHQWLDO�
RI�SHULSKHUDO�JLDQW�FHOO�JUDQXORPD��2UDO�6XUJ�2UDO�0HG�
2UDO�3DWKRO�2UDO�5DGLRO�(QGRG�����������������

3DWLO�.3��.DOHOH�.3��.DQDNGDQGH�9'��3HULSKHUDO�JLDQW�
FHOO�JUDQXORPD��D�FRPSUHKHQVLYH�UHYLHZ�RI�DQ�DPELJXRXV�
OHVLRQ��-�,QW�&OLQ�'HQW�5HV�2UJ�������������

.DWVLNHULV�1��.DNDUDQW]D�$QJHORSRXORX�(��$QJHORSRX-
ORV�$3��3HULSKHUDO�JLDQW�FHOO�JUDQXORPD��&OLQLFRSDWKRORJLF�
VWXG\�RI�����QHZ�FDVHV�DQG�UHYLHZ�RI�����UHSRUWHG�FDVHV��
,QW�-�2UDO�0D[LOORIDF�6XUJ���������������

&KUFDQRYLF�%5��*RPHV�&&��*RPH]�56��3HULSKHUDO�JLDQW�
FHOO� JUDQXORPD�� DQ� XSGDWHG� DQDO\VLV� RI� ����� FDVHV�
UHSRUWHG� LQ� WKH� OLWHUDWXUH�� -� 2UDO� 3DWKRO� 0HG��
��������������

&KUFDQRYLF�%5��*RPHV�&&��*RPH]�56��3HULSKHUDO�JLDQW�
FHOO�JUDQXORPD�DVVRFLDWHG�ZLWK�GHQWDO�LPSODQWV��D�V\VWHP-
DWLF� UHYLHZ�� -� 6WRPDWRO� 2UDO� 0D[LOORIDF� 6XUJ��
����������������

%DHVVR�5&3��GH�/LPD�-DF\�0RQWHLUR�%DUNL�0&��GH�6RX]D�
$]HYHGR�5��GD�&RVWD�)RQWHV�.%)��3HUHLUD�'/��7XFFL�5��
3HULSKHUDO�JLDQW�FHOO�JUDQXORPD�DVVRFLDWHG�ZLWK�D�GHQWDO�
LPSODQW��%0&�2UDO�+HDOWK��������������

6FDUDQR�$�� /RUXVVR� &�� 0RUWHOODUR� &�� /LPRQJHOOL� /��
7HPSHVWD�$��)DYLD�*��3HULSKHUDO� JLDQW� FHOO� JUDQXORPD�
DVVRFLDWHG� ZLWK� GHQWDO� LPSODQWV�� -� &UDQLRIDF� 6XUJ��
��������H������

&RúJXQ�$��$OWDQ� +$��$OWDQ�$�� 3HULSKHUDO� JLDQW� FHOO�
JUDQXORPD� DW� DQ� HDUO\� DJH�� �� \HDU� FDVH� IROORZ�XS��
&XPKXUL\HW�'HQW�-����������������

%XFKQHU�$��6KQDLGHUPDQ�6KDSLUR�$��9HUHG�0��5HODWLYH�
IUHTXHQF\�RI�ORFDOL]HG�UHDFWLYH�K\SHUSODVWLF�OHVLRQV�RI�WKH�
JLQJLYD��D�UHWURVSHFWLYH�VWXG\�RI������FDVHV�IURP�,VUDHO��-�
2UDO�3DWKRO�0HG����������������
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0LU]D�++��=DODQ�$.��0D[RRG�$��*XO�$��0HPRQ�=��
6XODLPDQ�0��3HULSKHUDO�JLDQW�FHOO�JUDQXORPD�RI�SRVWHULRU�
PD[LOOD� LQ� D� ��\HDU� FKLOG�� -� &ROO� 3K\VLF� 6XUJHRQ��
��������������

.ILU�<��%XFKQHU�$��+DQVHQ�/6��5HDFWLYH�OHVLRQV�RI�WKH�
JLQJLYD�� D� FOLQLFRSDWKRORJLFDO� VWXG\� RI� ���� FDVHV�� -�
3HULRGRQWRO�����������������

6KLUDQL�*��$UVKDG�0��5HODWLRQVKLS�EHWZHHQ�FLUFXODWLQJ�
OHYHOV�RI�VH[�KRUPRQHV�DQG�SHULSKHUDO�JLDQW�FHOO�JUDQXOR-
PD��$FWD�0HG�,UDQ�����������������

*�QKDQ�0��*�QKDQ�g��&HODVXQ�%��0XWOX�0��%RVWDQFL�+��
(VWURJHQ� DQG� SURJHVWHURQH� UHFHSWRUV� LQ� WKH� SHULSKHUDO�
JLDQW� FHOO� JUDQXORPDV� RI� WKH� RUDO� FDYLW\�� -� 2UDO� 6FL��
��������������

.D\D�*ù��<DOoÕQ�(��7R]R÷OX�h��ùLSDO�6��'HPLUFL�(��+XJH�
SHULSKHUDO�JLDQW�FHOO�JUDQXORPD�OHDGLQJ�WR�ERQH�UHVRUS-
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