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Özet 
AUaúWÕUPada \XPXUWacÕ WaYXk UaV\RQOaUÕQa ekOeQeQ bibeUi\e \aSUa÷ÕQÕQ (Rosmarinus officinalis) performans, 
\XPXUWa kaOiWe kUiWeUOeUi, VeUXP OiSiW SURfiOi Ye ba]Õ aQWiRkVidaQ eQ]iPOeU iOe kaUaci÷eU \a÷ RUaQÕ �]eUiQe ROaQ 
eWkiOeUiQiQ beOiUOeQPeVi aPaoOaQPÕúWÕU. daOÕúPada 70 hafWaOÕk \aúWa WRSOaP 120 adeW LRhPaQ LSL hibUiW \XPXUWacÕ 
WaYXkOaU kXOOaQÕOPÕú ROXS, beú gUXba a\UÕOPÕú (Q=24) Ye heU gUXS aOWÕ WekeUU�UO� ROaUak \�U�W�OP�úW�U. BiUiQci gUXS 
bazal yemle (kontrol), ikinci grup yüksek enerjili yem (3020 kcal kg-1) ile, 3, 4. ve 5. gruplar ise yüksek enerjili 
(YE) \ePe VÕUaVÕ\Oa 5, 10, 15 g kg-1 bibeUi\e \aSUa÷Õ iOaYe ediOeQ \ePOeUOe 8 hafWa V�UeViQce beVOeQPiúWiU.  

DeQePe baúÕ caQOÕ a÷ÕUOÕk (CA), \ePdeQ \aUaUOaQPa RUaQÕ Ye \XPXUWa a÷ÕUOÕ÷Õ bakÕPÕQdaQ gUXSOaU aUaVÕQda 
faUkOÕOÕkOaU |QePVi] bXOXQPXúWXU. DeQePe VRQX CA, kRQWURO gUXbXQda \�kVek di÷eU gUXSOaUda d�ú�k bXOXQPXúWXU. 
BibeUi\e iOaYe ediOPe\eQ \�kVek eQeUjiOi \eP iOe beVOeQeQ gUXSWa \eP W�keWiPi Ye \XPXUWa YeUiPi d�úP�úW�U. 
Muamele grupOaUÕ aUaVÕQda, \XPXUWa ak, VaUÕ ve kabXk RUaQÕ, HaXgh biUiPi, úekiO indeksi Ye kabXk kaOÕQOÕ÷Õ 
de÷eUOeUi bakÕPÕQdaQ istatistiksel olarak önePOi biU faUkOÕOÕk g|U�OPePiúWiU (P>0.05). Bununla birlikte, yXPXUWacÕ 
WaYXk UaV\RQOaUÕQa bibeUi\e iOaYeVi \XPXUWa VaUÕ UeQgiQi Ye kÕUÕOPa PXkaYePeWiQi |QePOi RUaQda aUWtÕUPÕúWÕU. SeUXP 
GP[ de÷eUiQiQ YE+15 g kg-1 biberiye grubunda önemli derecede yükseOdi÷i g|U�OP�úW�U (P<0.001). Yüksek 
enerjili yePOeUe bibeUi\e iOaYeViQiQ SOa]Pa WUigOiVeUiW Ye VLDL RUaQÕQÕ d�ú�Ud�÷� WeVSiW ediOPiúWiU. En yüksek 
kaUaci÷eU a÷ÕUOÕ÷Õ Ye kaUaci÷eU \a÷ RUaQÕ YE+0 g kg-1 gUXbXQda VaSWaQPÕúWÕU (P<0.001). Biberiye \aSUa÷Õ ilave 
ediOeQ b�W�Q gUXSOaUda kaUaci÷eU \a÷ RUaQÕ d�ú�k bXOXQPXúWXU. 

SRQXo ROaUak; \�kVek eQeUjiOi \XPXUWa WaYX÷X UaV\RQOaUÕQa bibeUi\e \aSUa÷Õ iOaYeViQiQ kÕUÕOPa PXkaYePeWi, 
\XPXUWa VaUÕ UeQgi, VeUXP WUigOiVeUiW de÷eUi, VLDL RUaQÕ, kaUaci÷eU a÷ÕUOÕ÷Õ, kaUaci÷eU \a÷ RUaQÕ Ye GP[ eQ]iP 
akWiYiWeViQi ROXPOX \|Qde eWkiOedi÷i WeVSiW ediOPiúWiU. 

Anahtar Kelimeler: Antioksidan enzimler, Biberiye (Rosmarinus officinalis), KaUaci÷eU \a÷OaQPaVÕ, SeUXP OiSiW SURfiOi, 
YXPXUWacÕ WaYXk. 
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Abstract 
In this study, it was aimed to determine the effects of rosemary leaves (Rosmarinus officinalis) added to laying 
hen diets on performance, egg quality, serum lipid profile, some antioxidant enzymes and liver fat ratio. A total of 
120 Lohman LSL hybrid laying hens at the age of 70 weeks was used in the study, divided into five groups (n=24) 
and each group was carried out with six replications. The first group was with basal feed (control), the second 
group was with high energy (3000 kcal kg-1) feed, and the 3rd, 4th and 5th groups were with feeds that added 5, 
10 and 15 g kg-1 rosemary leaves, respectively, to high energy (HE) diet. It was fed for 8 weeks. 

At the beginning of experiment, there was no statistically significant difference between the groups in initial body 
weight, feed conversion ratio and egg weight. At all treatment groups final body weight decreased except control 
group. Feed consumption and egg production decreased in the group that fed with high energy (HE) feed that was 
not added rosemary. There was no statistically significant difference between the groups in albumen, yolk and 
shell weight, Haugh units, shape index and shell thickness (P>0.05). Although, the addition of rosemary to laying 
hen rations significantly increased yolk color and shell breaking strength. Serum GPx value was found to increase 
significantly with the addition of HE+15 g kg-1 rosemary leaf (P<0.001). It has been determined that the addition 
of rosemary to the feed decreases the plasma triglyceride and VLDL ratio. Liver weight was found to be high in 
HE+0 g kg-1 group (P<0.001). The liver fat rate was low in all groups that added rosemary leaves.  

As a result; it might be said that the addition of rosemary leaves to high energy laying hen diets positively affects 
shell breaking strength, yolk color, serum triglyceride value, VLDL ratio, liver weight, liver fat ratio and GPx 
enzyme activity. 

 

Keywords: Antioxidant enzymes, Rosemary (Rosmarinus officinalis), Fatty liver, Serum lipid profile, Laying hen. 
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1. Giriú 

Biberiye (Rosmarinus officinalis L.), Lamiaceae (BaOOÕbabagiOOeU) faPiO\aVÕQa aiW oRk \ÕOOÕk aURPaWik biU biWki 
W�U�d�U. YaSÕVÕQda; eWeUik \a÷OaU, diWeUSeQ feQROOeU (kaUQRVik asit, karnolsol, rosmanol), fenolik asitler (rosmarinik 
aViW) Ye fOaYaQRidOeU (XUVROik aViW, ROeaQROik aViW) gibi biUoRk biOeúik YaUdÕU (EPaQ, 2019). YaSÕOaQ oaOÕúPaOaUda 
biberiyenin, ioeUi÷iQdeki \�kVek feQROik biOeúikOeUdeQ dROa\Õ aQWiPikURbi\aO, aQWiRksidan, antikanserojen, lipit 
oksidasyonunu indükleyici Ye kaUaci÷eU fRQkVi\RQOaUÕQÕ d�]eQOe\ici eWki\e VahiS ROdX÷X biOdiUiOPiúWiU (TRUki Ye 
ark., 2018;YeúiOba÷, 2018).   

BibeUi\e iOe \aSÕOaQ oRk Va\Õda oaOÕúPa ROPaVÕQa Ua÷PeQ, bibeUi\eQiQ heSaWRSURWekWif |]eOOi÷i \|Q�Qde \aSÕOaQ 
oRk a] Va\Õda aUaúWÕUPa YaUdÕU. KaQaWOÕ ha\YaQOaUÕQ kafeVWe \eWeUOi aOaQ bXOaPaPaVÕ Ye yüksek enerjili rasyon ile 
beslenmesi sonucu ³Ya÷OÕ KaUaci÷eU SeQdURPX´ adÕ YeUiOeQ PeWabROik bR]XkOXk g|U�OPekWediU. Ya÷OÕ kaUaci÷eU 
sendromunda, ekRQRPik ka\ÕS fa]Oa ROPakWadÕU. BX ka\bÕ eQ a]a iQdiUebiOPek ioiQ, WaYXkOaUÕQ UaV\RQOaUÕQa 
OiSRWURSik eWkiOi biOeúikOeUiQ kaWÕOPaVÕ geUekPekWediU. 

BibeUi\eQiQ \XPXUWa WaYXkOaUÕ UaV\RQOaUÕQda kXOOaQÕPÕQÕQ, kaUaci÷eU \a÷OaQPaVÕ �]eUiQe etkilerini ortaya 
koyan oRk a] Va\Õda aUaúWÕUPa PeYcXWWXU (Loetscher ve ark., 2013; Mousavi ve ark., 2017). Bu nedenle, oaOÕúPada 
\�kVek eQeUjiOi \eP iOe beVOeQeQ \XPXUWacÕ WaYXk UaV\RQOaUÕQa ekOeQeQ Ye aQWiRkVidaQ, aQWiPikURbi\aO Ye 
hepatoprotektif |]eOOi÷i ROaQ bibeUi\e (Rosmarinus officinalis L.) bitkisinin yem tüketimi, yemden yararlanma 
RUaQÕ, \XPXUWa YeUiPi, \XPXUWa kabXk kaOiWeVi, VeUXP OiSiW SURfiOi, ba]Õ aQWiRkVidaQ eQ]iPOeU iOe kaUaci÷eU \a÷ RUaQÕ 
üzerine olan etkilerinin belirlenmesi amaçlaQPÕúWÕU. 

2. Materyal ve Metot 

2.1. Deneme gruplarÕnÕn oluúturulmasÕ ve deneme planÕ 

daOÕúPa\a baúOaPadaQ |Qce VeWeUiQeU KRQWURO MeUke] AUaúWÕUPa EQVWiW�V� M�d�UO�÷� YeUeO EWik KXUXOXQXQ 
RQa\Õ (OQa\ QXPaUaVÕ: 2020/01) aOÕQdÕ. AUaúWÕUPada 70 hafWaOÕk \aúWa toplam 120 adet Lohmann LSL hibrit yumurta 
WaYX÷X kXOOaQÕOdÕ. AUaúWÕUPa, 6 WekeUU�UO� ROacak úekiOde 5 PXaPeOe gUXbXQa a\UÕOdÕ. ho kaWOÕ kafeVOeUde (59[61[60 
cP) heU biU b|OPede 4 ha\YaQ ROacak úekiOde \eUOeúWiUiOPiúWiU. BiUiQci gUXS kRQWURO gUXbX ROXS ba]al yemle (2726 kcal 
kg-1), (NRC, 1994), ikinci grup yüksek enerjili (3020 kcal kg-1) yem ile, 3, 4. ve 5. gruplar ise yüksek enerjili (YE) 
yeme (Tablo 1) VÕUaVÕ\Oa 5, 10, 15 g kg-1 bibeUi\e hRPRjeQ ROacak úekiOde iOaYe ediOeUek ROXúWXUXOaQ \ePOeUOe 8 hafWa 
V�Ue iOe beVOeQdi. RaV\RQa iOaYe ediOeQ bibeUi\e \aSUa÷Õ WicaUi biU fiUPadaQ WePiQ ediOdi. AUaúWÕUPa V�UeViQce ha\YaQOaUa 
yem ve su ad libitum olarak verildi. 

Tablo 1. Deneme rasyonlarÕnÕn içeri÷i ve kimyasal bileúimi. 

Table 1. Ingredients and chemical composition of the experimental diets.  

Besin Maddeleri Bazal Yem Yüksek Enerjili Yem 
MÕVÕU 63.00 64.17 
Soya Fasülyesi Küspesi 44-46 16.39 12.50 
MÕVÕU GO�WeQi 60 8.48 10.64 
Mermer Tozu 9.68 7.65 
DCP 1.44 1.44 
SR\a Ya÷Õ 0.17 2.68 
Vitamin-MiQeUaO kaUPaVÕ 0.25 0.25 
Tuz 0.22 0.33 
Sodyum Bikarbonat 0.16 0.16 
L-Lizin 0.11 0.10 
DL Metiyonin 0.10 0.08 
Besin Madde Kompozisyonu   
Kuru Madde, % 88.41 88.54 
Ham Protein, % 17.52 17.20 
HaP \a÷, % 2.20 4.84 
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Ham kül, % 11.87 10.35 
Ham selüloz, % 2.78 2.57 

D Metiyonin 0.38 0.38 
Metiyonin, % 0.40 0.41 

Lizin, % 0.76 0.70 
ME, cal kg-1 2726 3020 

Her 2 kg vitamin |Q kaUÕúÕPÕ 12 000 000 IU vitamin A, 2500 000 IU vitamin D3, 14 000 mg vitamin E, 15000 mg vitamin K3, 
1250 mg vitamin B2, 2800 mg vitamin B2, 8000 mg niasin, 4000 mg Ca-Dpantothenate, 2000 mg vitamin B6, 6 mg vitamin B12, 
400 mg folik asid, 18 mg d-biotin, 20 000 mg vitamin C, 50 000 mg kolin klorid içermektedir. 200 mg Lutein, 12,5 mg Zeaksantin, 
26.667 mg Mangan oksit, 20.000 mg Çinko oksit, 20.000 mg Demir sülfat, 1.667 Pg BakÕU V�OfaW, 67 mg Kobalt karbonat, 333 
Pg KaOVi\XP ø\RdaW, 50 mg Sodyum Selenit, 300 mg MeWi\RQiQ HidURkVi aQaOR÷X ioeUPekWediU 

2.2. Performans ve yumurta kalite kriterleri 

øki hafWada biU g�QO�k \eP W�keWiPOeUi (aOW gUXS RUWaOaPaVÕ) Ye \XPXUWa a÷ÕUOÕkOaUÕ WeVSiW ediOdi. T�keWiOeQ \ePiQ, 
�UeWiOeQ \XPXUWa PikWaUÕQa (kg) b|O�QPeVi\Oe \ePdeQ \aUaUOaQPa RUaQOaUÕ beOiUOeQdi. YXPXUWa YeUiPOeUi, g�QO�k 
ROaUak ka\dediOdi Ye aOW gUXSWa bXOXQaQ ha\YaQ Va\ÕVÕQa b|O�Q�S \�]de ROaUak ifade ediOdi. MXaPeOe gUXSOaUÕQdaQ 
iki hafWada biU 12 \XPXUWa aOÕQaUak, \XPXUWa ak, VaUÕ a÷ÕUOÕkOaUÕ, kabuk oranÕ, kabXk kaOÕQOÕ÷Õ Ye HaXgh biUiPi WeVSiW 
edildi. 

2.3. Oksidatif stabilite parametrelerinin tespit edilmesi 

Oksidatif stabilite parametrelerinin analizi için heSaUiQOi W�SOeUe aOÕQaQ kaQOaU; 3000 USP de 10 dk santrifüj 
ediOeUek SOa]PaOaUÕ oÕkaUWÕOdÕ. POa]PaOaUda Malondialdehid (MDA) düzeyi, Süperoksit dismutaz (SOD) aktivitesi, 
Glutatyon (GSH) düzeyi, Glutatyon peroksidaz (GPx) aktivitesi, Katalaz enzim (CAT) aktivitesi, TP düzeyleri ve 
NEFA düzeyleri(Biont ChickeQ NEFA ELISA KiW, CaW NR: YLA0179CH) BiRWek EOiVa ReadeU (BiR Tek ȝQXaQW 
MQX200 EOiVa UeadeU/USA) iOe |Oo�Od�. TP d�]e\OeUi SOD Ye GP[ akWiYiWeViQiQ heVaSOaPaVÕQda kXOOaQÕOdÕ.  

2.4. Serum lipid profilinin belirlenmesi 
 

DeQePe VRQXQda heU gUXSWaQ aOWÕ ha\YaQÕQ kaQaW aOWÕ YeQaVÕQdaQ (vena cutaneus) kaQ |UQekOeUi aOÕQPÕú, aOÕQaQ 
kan örnekleri spektrofotometrik (CRbaV 6000, JaSRQ) \|QWePOe WicaUi kiWOeU (RRche) kXOOaQÕOaUak ALP, ALT, AST, 
TG, total kolesterol, HDL, LDL, VLDL, glikoz ve östrojen hormon düzeyleri belirlendi.  

2.5.Karaci÷er a÷ÕrlÕklarÕ ve karaci÷er dokusunda total lipit tayini 
 

DeQePe VRQXQda heU gUXSWaQ WeVad�fi ROaUak VeoiOeQ 6 ha\YaQ keViOeUek kaUaci÷eU \aú a÷ÕUOÕkOaUÕ aOÕQdÕ. Daha 
sonra 105 °C¶Oik eW�Yde 24 VaaW bekOeWiOiS, kaUaci÷eU kXUX a÷ÕUOÕkOaUÕ WeVSiW ediOdi. KaUaci÷eU a÷ÕUOÕkOaUÕ 100 gU caQOÕ 
a÷ÕUOÕ÷a RUaQOaQaUak, kaUaci÷eU \aú Ye kXUX a÷ÕUOÕk RUaQÕ beOiUOeQdi. A÷ÕUOÕkOaUÕ aOÕQaQ kaUaci÷eUOeUdeQ WRWaO OiSiW 
aQaOi]OeUi, BOigh aQd D\eU (1959) ¶ÕQ X\gXOadÕ÷Õ \|QWePe g|Ue \aSÕOdÕ. 

2.6. østatistik analizler 

DeQePe VRQXQda eOde ediOeQ YeUiOeU YaU\aQV aQaOi]i WaP úaQVa ba÷OÕ deQePe SOaQÕQa g|Ue SPSS  17.0 (1999) 
SakeW SURgUaPÕ kXOOaQÕOaUak \aSÕOPÕúWÕU. MXaPeOe gUXSOaUÕQa aiW RUWaOaPaOaU aUaVÕQdaki faUkOÕOÕ÷ÕQ WeVSiWiQde, 
DXQcaQ oRkOX kaUúÕOaúWÕUPa WeVWi X\gXOaQPÕúWÕU. 

3. AraútÕrma SonuolarÕ ve TartÕúma 

3.1. Performans parametreleri 

Yeme biberiye ilavesinin, \XPXUWa WaYXkOaUÕQÕQ SeUfRUPaQVÕ �]eUiQe eWkiVi Tablo 2¶de g|VWeUiOPiúWiU. DeQePe 
VRQX caQOÕ a÷ÕUOÕk (CA), \eP W�keWiPi Ye \XPXUWa YeUiPi bakÕPÕQdaQ gUXSOaU aUaVÕQda iVWaWiVWikVeO ROaUak |QePOi 
faUkOÕOÕk (P<0.05) g|U�OP�úW�U. Deneme sonu CA de÷eUi, eQ \�kVek kRQWURO gUXbXQda bXOXQPXúWXU. Yüksek enerjili 
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yeme biberiye ilave edilmeyen grupta, yem tükeWiPiQiQ |QePOi deUecede d�úW�÷�, di÷eU gUXSOaUÕQ \eP Wüketim 
de÷eUOeUiQiQ iVe kRQWURO gUXbX\Oa beQ]eU ROdX÷X WeVSiW ediOPiúWiU (P<0.01). Di÷eU gUXSOaUÕQ \eP W�keWiPOeUi, kontrol 
grubuyla benzer bXOXQPXúWXU. Bu bXOgXOaUa g|Ue \�kVek eQeUjiOi \ePiQ \eP W�keWiPiQi d�ú�Ud�÷� WeVSiW ediOPiúWiU. 
SaUÕ|]kaQ Ye aUk., (2009) \XPXUWacÕ WaYXkOaUda \�kVek Ye d�ú�k eQeUjiOi UaV\RQa kaUQiWiQ iOaYeViQiQ, \�kVek eQeUjiOi 
\eP iOe beVOeQeQ gUXSOaUda \eP W�keWiPiQi d�ú�Ud�÷�, \ePdeQ \aUaUOaQPa RUaQÕQÕ iVe aUWÕUdÕ÷ÕQÕ biOdiUPiúOeUdiU. 
YiQe \aSÕOaQ beQ]eU oaOÕúPaOaUda; \�kVek eQeUjiOi \eP W�keWeQ gUXSOaU; d�ú�k eQeUjiOi \eP W�keWeQ gUXSOaUdaQ daha 
a] \eP W�keWPiúWiU (CRUdXk Ye aUk., 2008; Kang ve ark., 2018). YaSÕOaQ bX oaOÕúPaOaU aUaúWÕUPa VRQXcXPX]X 
deVWekOePekWediU. RaV\RQXQ eQeUji d�]e\i aUWÕUÕOdÕ÷Õ ]aPaQ \eP W�keWiPiQiQ d�úW�÷� biUoRk oaOÕúPada 
biOdiUiOPiúWiU.  

DeQePe baúÕ CA, \ePdeQ \aUaUOaQPa RUaQÕ Ye \XPXUWa a÷ÕUOÕ÷Õ bakÕPÕQdaQ gUXSOaU aUaVÕQda faUkOÕOÕkOaU 
|QePVi] bXOXQPXúWXU (P>0.05). Y�kVek eQeUjiOi \eP iOe beVOeQeQ gUXSWa \XPXUWa YeUiPi kRQWURO gUXbXQa g|Ue 
önemli oranda d�úP�úW�U. AQcak \�kVek eQeUjiOi \ePe bibeUi\e iOaYeViQiQ \XPXUWa YeUiPiQi ROXPOX \|Qde 
eWkiOedi÷i WeVSiW ediOPiúWiU. Kang ve ark., (2018) UaV\RQXQ eQeUjiVi aUWWÕkoa \eP W�keWiPiQiQ a]aOdÕ÷Õ Ye bXQa ba÷OÕ 
ROaUak \XPXUWa YeUiPiQiQ d�úece÷iQi biOdiUPiúOeUdiU. MeYcXW oaOÕúPada \�kVek eQeUjiOi UaV\RQa bibeUi\e iOaYe 
ediOeQ gUXSOaUda \XPXUWa a÷ÕUOÕ÷Õ UakaPVaO ROaUak aUWPÕú aQcak aUadaki faUk |QePVi] bXOXQPXúWXU. Çimrin ve 
DePiUeO (2016) oaOÕúPaOaUÕQda, \XPXUWacÕ WaYXk UaV\RQOaUÕQa 200-300 mg kg-1 bibeUi\e iOaYeViQiQ \XPXUWa a÷ÕUOÕ÷Õ 
�]eUiQe ROXPOX eWki eWWi÷i biOdiUiOPiúWiU. BXQXQOa biUOikWe, \ePOeUe bibeUi\e XoXcX \a÷Õ iOaYeViQiQ caQOÕ a÷ÕUOÕk 
(Çiftçi ve ark. 2013; YeúiOba÷ Ye aUk. 2013), \XPXUWa YeUiPi Ye \XPXUWa a÷ÕUOÕ÷Õ (GaUcia Ye aUk., 2019; BehO�O 
SeYiP Ye aUk., 2020) �]eUiQe |QePOi biU eWkiViQiQ ROPadÕ÷ÕQÕ biOdiUeQ oaOÕúPaOaU da PeYcXWWXU. YaSÕOaQ 
oaOÕúPaOaUda faUkOÕ VRQXoOaU aOÕQPaVÕQÕQ QedeQi, kXOOaQÕOaQ biWkiQiQ \eWiúWi÷i b|Oge, haVaW ]aPaQÕ, \aSÕOaUÕQdaki 
eWkeQ PaddeOeUiQ oeúidi Ye ha\YaQ W�U� gibi fakW|UOeUiQ \aQÕ VÕUa UaV\RQXQ eQeUji d�]e\iQiQ faUkOÕ ROPaVÕda ROabiOiU.  

Tablo 2. Yumurta tavuk rasyonlarÕna biberiye ilavesinin performans üzerine etkisi 

Table 2. Effect of Rosemary supplementation to diets on laying hens¶ performance 

Gruplar Deneme  
baúÕ  
CA 

Deneme  
sonu  
CA 

Yem  
tüketimi  

(g) 

Yemden 
yararlanma 
RUaQÕ (g:g) 

Yumurta 
verimi  

(%) 

Yumurta 
a÷ÕUOÕ÷Õ  

(g) 
Kontrol  1644.4 1561.8a 112.91a 2.32 81.55a 60.35 
YE+ 0 g kg-1 biberiye 1662.0 1308.1b 95.01b 2.36 66.40b 60.55 
YE+ 5 g kg-1 biberiye 1673.8 1368.8b 119.03a 2.53 72.70a 64.95 
YE+ 10 g kg-1 biberiye 1643.3 1366.7b 114.02a 2.41 75.86a 62.34 
YE+ 15 g kg-1 biberiye 1651.1 1309.5b 111.17a 2.47 72.97a 62.25 
SHO 4.71 26.68 2.26 0.05 1.60 0.60 
P 0.202 0.007** 0.002** 0.640 0.025* 0.074 

a-d: A\QÕ V�WXQdaki faUkOÕ haUfOeUOe g|VWeUiOeQ RUWaOaPaOaU biUbiUiQdeQ faUkOÕdÕU, *:P <0.05; **:P<0.01; ***:P<0.001, YE: Yüksek enerjili yem, 
CA: CaQOÕ a÷ÕUOÕk, SHO: Standart  haWa RUWaOaPaVÕ 

3.2. Yumurta kalite kriterleri 

YeP eQeUji de÷eUiQiQ \XPXUWa ak, VaUÕ, kabXk RUaQÕ, hRXgh biUiPi, úekiO iQdekVi Ye kabXk kaOÕQOÕ÷Õ �]eUiQe biU 
eWkiViQiQ ROPadÕ÷Õ g|U�OP�úW�U (Tablo 3). Y�kVek eQeUjiOi UaV\RQa bibeUi\e iOaYeVi kÕUÕOPa PXkaYePeWiQi |QePOi 
d�]e\de aUWÕUPÕúWÕU (Tablo 3). KÕUÕOPa PXkaYePeWi, YE+ 10 g kg-1 biberiye ilave edilen grupta en yüksek 
bXOXQPXúWXU. YaSÕOaQ aUaúWÕUPaOaUda ekRQRPik ROaUak eQ |QePOi \XPXUWa kaOiWe kUiWeUiQiQ kabXk kÕUÕOPa 
PXkaYePeWiQiQ ROdX÷X biOdiUiOPiúWiU (OOgXQ, 2011). YXPXUWaQÕQ kÕUÕOPa PXkaYePeWi ne kadar yüksekse nakliye 
Ye Sa]aUOaPa VÕUaVÕQda ekRQRPik ka\ÕS R kadaU a] ROacakWÕU. CXfadaU, (2018), \XPXUWacÕ WaYXk UaV\RQOaUÕQa 250 
mg kg-1 bibeUi\e \a÷Õ iOaYeViQiQ \XPXUWa kÕUÕOPa PXkaYePeWiQi |QePOi RUaQda aUWÕUdÕ÷ÕQÕ biOdiUeUek PeYcXW 
oaOÕúPa\Õ deVWekOePekWediU. BX VRQXoOaUÕQ akViQe UaV\RQa bibeUi\e iOaYeViQiQ \XPXUWa kabXk a÷ÕUOÕ÷Õ, kabXk 
kaOÕQOÕ÷Õ, kabXk kÕUÕOPa PXkaYePeWi, úekiO iQdekVi, VaUÕ iQdekVi, ak iQdekVi Ye HaXgh biUiPi de÷eUOeUi bakÕPÕQdaQ 
iVWaWiVWikv biU faUkOÕOÕk g|U�OPedi÷iQi biOdiUeQ oaOÕúPaOaUda PeYcXWWXU (diPUiQ Ye DePiUeO, 2016, GaUcia Ye aUk., 
2019; Behlül Sevim ve ark., 2020).  
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YXPXUWa VaUÕVÕ UeQk SaUaPeWUeVi PXaPeOeOeUdeQ eWkiOeQPiú ROXS (P<0.05), \�kVek eQeUjiOi \eP iOe beVOeQeQ 
gUXSOaUda VaUÕ UeQk de÷eUiQiQ aUWWÕ÷Õ g|]OeQPiúWir (Tablo 3). Y�kVek eQeUjiOi UaV\RQda VR\aQÕQ a]aOÕS, PÕVÕU Ye PÕVÕU 
gOXWeQ XQXQXQ PikWaUÕQÕQ aUWPaVÕ VRQXcX \XPXUWa VaUÕ UeQgi aUWPÕú ROabiOiU. HeP PÕVÕUÕQ heP de bibeUi\eQiQ 
yaSÕVÕQda bXOXQaQ kaURWeQRidOeUiQ \XPXUWa VaUÕVÕQa geoeUek, \XPXUWa VaUÕVÕ UeQgiQde kR\XOaúPa\a QedeQ 
ROPakWadÕU (YeúiOba÷ Ye aUk., 2013; Garcia ve ark., 2019).  

Tablo 3. Yumurta tavuk rasyonlarÕna biberiye ilavesinin yumurta kalite kriterleri �zerine etkisi 

Table 3. Effect of dietary Rosemary on egg quality criteria of laying hens 

Gruplar Yumurta 
 ak indeksi  

(%) 

Yumurta 
VaUÕ iQdekVi 

 (%) 

Kabuk 
(%) 

SaUÕ ReQgi Haugh 
birimi 

KÕUÕOPa 
mukavemeti 

(kg cm3) 

ùekiO 
indeksi 

Kabuk 
kaOÕQOÕ÷Õ 

(µm) 
Kontrol 59.75 29.72 10.52 9.45b 80.63 2.71c 73.67 0.46 

YE+ 0 g kg-1 
biberiye 

57.92 31.37 10.71 10.78a 83.54 2.88bc 71.72 0.42 

YE+ 5 g kg-1 
biberiye 

56.38 33.10 10.52 11.11a 84.84 3.38ab 72.53 0.46 

YE+ 10 g kg-1 
biberiye 

60.76 30.03 9.21 11.17a 84.18 3.51a 72.45 0.47 

YE+ 15 g kg-1 
biberiye 

56.19 32.79 11.01 11.22a 81.76 3.03abc 73.70 0.44 

SHO 0.71 0.57 0.22 0.15 0.82 0.10 0.28 0.008 

P 0.155 0.214 0.086 0.000*** 0.474 0.033* 0.088 0.469 

a-c: A\QÕ V�WXQdaki faUkOÕ haUfOeUOe g|VWeUiOeQ RUWaOaPaOaU biUbiUiQdeQ faUkOÕdÕU. *:P <0.05; **:P<0.01; ***:P<0.001, YE:yüksek enerjili yem, 
SHO: Standart hata RUWaOaPaVÕ 

3.3. Serum antioksidan parametreleri. 

YXPXUWa WaYXk UaV\RQOaUÕQa iOaYe ediOeQ bibeUi\eQiQ, serum antioksidan özellikler üzerine etkileri Tablo 4¶ te 
YeUiOPiúWiU. LiSid SeURkVidaV\RQXQ VRQ �U�Q� ROaUak MaORQdiaOdehiW (MDA) ROXúXU. MDA¶ QÕQ aUWPaVÕ VRQXcX 
h�cUeOeUiQ \aSÕ Ye fRQkVi\RQOaUÕ VekWe\e X÷UaU. B|\Oece, SOa]Pa PePbUaQÕQda akÕúkaQOÕk a]aOÕU, PePbUaQ 
geoiUgeQOi÷i de÷iúiU Ye PePbUaQa ba÷OÕ eQ]iPOeUiQ akWiYiWeViQde a]aOPa g|]OeQiU (WhiWe Ye aUk., 1993). 
AUaúWÕUPada MDA de÷eUi YE+5 g kg-1 biberiye gUXbXQda eQ \�kVek bXOXQPXúWXU (Tablo 4). Biberiyenin insanlar 
�]eUiQde \aSÕOaQ biU oaOÕúPada VeUXP MDA de÷eUiQi |QePOi RUaQda d�ú�Ud�÷� biOdiUiOPiúWiU. Her gün 2 gr biberiye 
tüketeQ biUe\OeUde VeUXP MDA de÷eUi %13.6 a]aOÕUkeQ, heU g�Q 10 gr biberiye tüketen bireylerde %36.21 RUaQÕQda 
a]aOdÕ÷Õ WeVSiW ediOPiúWiU (LabbaQ Ye aUk., 2014). Batista ve ark. (2017), 200 mg kg-1 bibeUi\e \a÷ÕQÕQ \XPXUWacÕ 
WaYXkOaUda VeUXP MDA RUaQÕQÕ d�ú�Ud�÷ünü biOdiUPiúlerdir. A\dÕQ (2020), daPÕ]OÕk bÕOdÕUcÕQ ioPe VXOaUÕQa; 
içerisinde biberiyenin de ROdX÷X kaUÕúÕk biWki ekVWUakWÕ (MiQWRfaUP) iOaYeViQiQ VeUXP MDA RUaQÕQÕ a]aOWWÕ÷ÕQÕ, 
GSH Ye GP[ de÷eUOeUiQi aUWÕUdÕ÷ÕQÕ biOdiUPiúWiU. HeP iQVaQ heP de ha\YaQOaU �]eUiQde \aSÕOaQ biUoRk oaOÕúPada 
biberiyenin, VeUXP MDA de÷eUiQi a]aOWWÕ÷Õ \|Q�QdediU (LabbaQ Ye aUk., 2014; Batista ve ark., 2017; A\dÕQ, 2020).  

YE+5 g kg-1 biberiye grubunda SOD ve GSH eQ]iP akWiYiWeOeUi d�úP�úW�U (Tablo 4). YaSÕOaQ oaOÕúPaOaUda 
biberi\eQiQ SOD akWiYiWeViQi aUWÕUdÕ÷Õ biOdiUiOPekWediU. BX faUkOÕOÕk; YE+5 g kg-1 biberiye grubundaki MDA 
RUaQÕQÕQ aUWPaVÕ\Oa aoÕkOaQabiOiU. Polat ve ark. (2011), 8,6 g kg-1 biberiye, 100 mg kg-1 bibeUi\e \a÷Õ Ye 200 Pg 
kg-1 E vitamini iOaYeViQiQ SOD akWiYiWeViQi aUWÕUdÕ÷ÕQÕ biOdiUPiúWiU. YaSÕOaQ baúka biU oaOÕúPada UaV\RQa 6 g kg-1 
bibeUi\e iOaYeViQiQ \XPXUWacÕ WaYXkOaUda SOD de÷eUiQi |QePOi RUaQda aUWÕUdÕ÷Õ \|Q�QdediU (AOagaZaQ\ aQd Abd 
El-Hack, 2015). BX faUkOÕOÕ÷Õ UaV\RQa iOaYe ediOeQ bibeUi\eQiQ dR]OaUÕQÕQ faUkOÕ ROPaVÕ iOe aoÕkOa\abiOiUi]. 
daOÕúPada bibeUi\eQiQ d�ú�k dR]Xnun, OiSid SeURkVidaV\RQX iQd�kOedi÷i Ye aQWiRkVidaQ eQ]iPOeUi ise iQhibe eWWi÷i 
söylenebilir. 

AUaúWÕUPada YE+15 g kg-1 grubunda serum GPx enzim aktivitesi en yüksek olarak WeVSiW ediOPiúWiU (Tablo 4). 
YE+15 g kg-1 bibeUi\e W�keWiPi, CAT eQ]iP akWiYiWeViQi UakaPVaO ROaUak aUWÕUdÕ÷Õ Ye h�cUeVeO VaYXQPada 
eQ]iPOeUOe beUabeU UeakWif RkVijeQ W�UOeUiQe kaUúÕ eWkiOi ROdX÷X Ye RkVidaWif VWUeViQ biU göstergesi olan MDA 
VeYi\eViQi a]aOWWÕ÷Õ WeVSiW ediOPiúWiU. BakiUeO Ye aUk. (2008), in vivo úaUWOaUda bibeUi\eQiQ VeUXP MDA RUaQÕQÕ 
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d�ú�Ud�÷�Q�, SOD Ye CAT eQ]iP akWiYiWeOeUiQi ise aUWÕUdÕ÷ÕQÕ biOdiUPiúlerdir. EVWeUOeúPePiú \a÷ aVidi (NEFA) 
de÷eUi YE+5 g kg-1 biberiye grubunda yüksek bXOXQPXúWXU. NEFA kRQVaQWUaV\RQXQXQ aUWPaVÕ sonucu, 
kaUaci÷eUde gOikR] �UeWiPiQiQ aUWPaVÕQa Ye kaV dRkXVXQda gOikR] WXWXOPaVÕQÕQ a]aOPaVÕQa \RO aoPakWadÕU. BXQXQ 
sonucunda kan glikoz konsantrasyonu yükselir ve insülin etkisine ]ÕW biU eWki g|]OePOeQiU (YXUdaeU, 2001).  

Tablo 4. Yumurta tavuk rasyonlarÕna biberiye ilavesinin bazÕ serum antioksidan enzim parametrelerine etkisi 

Table 4. Effect of dietary Rosemary on some blood serum antioxidant enzyme parameters of laying hen 

       Gruplar                 MDA 
                (nmol L-1) 

GSH 
(mmol L-1) 

SOD 
(U L-1) 

CAT 
(KU L-1) 

GPx 
(U L-1) 

NEFA 
(mmol L-1) 

Kontrol  7.79ab 2.30a 58.12a 150.17 1.45b 0.216b 
YE+ 0 g kg-1 biberiye 7.56b 2.43a 58.77a 153.75 1.47b 0.211b 
YE+ 5 g kg-1 biberiye 10.90a 1.75c 52.71c 138.68 1.35c 0.249a 
YE+ 10 g kg-1 biberiye 8.21b 2.14b 54.94bc 151.30 1.46b 0.221b 
YE+ 15 g kg-1 biberiye 7.63b 2.16b 56.45b 156.80 1.53a 0.210b 
SHO 0.34 0.06 0.73 2.13 0.01 0.004 
P 0.000*** 0.000*** 0.034* 0.054 0.000*** 0.044* 

a-c: A\QÕ V�WXQdaki faUkOÕ haUfOeUOe g|VWeUiOeQ RUWaOaPaOaU biUbiUiQdeQ faUkOÕdÕU, *:P <0.05; **:P<0.01; ***:P<0.001, YE:Yüksek enerjili yem, 
SHO:SWaQdaUW haWa RUWaOaPaVÕ 

3.4. Serum lipit parametreleri 

Yüksek enerjili rasyona iOaYe ediOeQ bibeUi\eQiQ VeUXP OiSiW SURfiOi, kaUaci÷eU eQ]iPOeUi Ye |VWURjeQ hRUPRQX 
üzerine etkileri Tablo 5¶ We YeUiOPiúWiU. RaV\RQa bibeUi\e iOaYeViQiQ VeUXP ALP, AST, ALT, kROeVWeURO, LDL, HDL 
Ye |VWURjeQ hRUPRQX �]eUiQe eWkiVi |QePVi] bXOXQPXúWXU (P>0.05).  

Tablo 5. Yumurta tavuk rasyonlarÕna biberiye ilavesinin bazÕ serum metabolitlerine etkisi 

Table 5. Effect  of dietary Rosemary on some blood metabolic profil of laying hen 

Gruplar ALP 
(U L-1) 

AST 
(U L-1) 

ALT 
(U L-1) 

Trigliserit 
 (mg dL-1) 

Glukoz 
(mg dL-1) 

Kolesterol 
  (mg dL-1) 

LDL 
(mg dL-1) 

HDL 
(mg dL-1) 

VLDL 
(mg dL-

1) 

Östrojen 
(pg mL-

1) 
Kontrol  259.3 244.7 2.00 224.3b 260.7c 114.7 62.0 42.7 71.67b 231.0 

YE+0 g kg-1 
biberiye 

253.3 265.7 5.33 613.7a  248.0bc 193.3 158.0 37.7 313.33a 202.3 

YE+5 g kg-1 
biberiye 

629.3 267.3 1.67 403.0ab 281.3abc 112.3 65.7 39.3 112.67b 262.7 

YE+10 g kg-1 
biberiye 

281.0 252.0 2.0 190.3b 294.0ab 104.3 35.3 45.0 38.00b 371.7 

YE+15 g kg-1 
biberiye 

591.0 187.7 3.67 257.0b 307.0a 84.7 69.3 34.0 104.67b 252.3 

SHO 67.12 15.52 0.59 53.55 7.34 16.86 15.77 4.22 29.24 49.77 

P 0.154 0.529 0.238 0.039* 0.036* 0.322 0.109 0.955 0.003** 0.894 

a-c: A\QÕ V�WXQdaki faUkOÕ haUfOeUOe g|VWeUiOeQ RUWaOaPaOaU biUbiUiQdeQ faUkOÕdÕU. *:P <0.05; **:P<0.01; ***:P<0.001, YE:Y�kVek  enerjili yem, 
SHO:SWaQdaUW haWa RUWaOaPaVÕ 

KaQda VeUbeVW \a÷ aViWOeUiQiQ aUWPaVÕ VRQXcX, kaUaci÷eUde WUigOiVeUiW VeQWe]i aUWPakWadÕU. TUigOiVeUiWOeUiQ 
kaUaci÷eUde VeQWe] hÕ]Õ, VLDL VeQWe]Oe\iS dROaúÕPa VaOPa hÕ]ÕQÕ aúaU Ye kaUaci÷eUde \a÷OaQPa baúOaU. daOÕúPada 
yüksek enerjili yem ile beslenen grupta serum trigliseriW RUaQÕ |QePOi RUaQda aUWPÕúWÕU (P<0.05). Yüksek enerjili 
yeme biberiye ilavesi kan trigliserit ve VLDL oraQÕQÕ |QePOi RUaQda d�ú�UP�úW�U (Tablo 5). Cimrin, (2019), 
\XPXUWacÕ WaYXk UaV\RQXQa 1000 Pg kg-1 bibeUi\e Ye kekik iOaYeViQiQ VeUXP WUigOiVeUiW RUaQÕQÕ d�ú�Ud�÷�Q� 
biOdiUeUek aUaúWÕUPa\Õ deVWekOePekWedir. Alagawany and Abd El-Hack, (2015) \XPXUWacÕ WaYXk UaV\RQXQa 3, 6, 9 
g kg-1 bibeUi\e iOaYe eWPiú Ye bibeUi\eQiQ VeUXP WUigOiVeUiW, LDL Ye kROeVWeURO RUaQÕQÕ UakaPVaO ROaUak d�ú�Ud�÷� 
biOdiUiOPiúWiU. MeYcXW oaOÕúPada YE+10 g kg-1 biberiye grubu rakamsaO ROaUak LDL de÷eUiQi d�ú�UP�ú, HDL 
de÷eUiQi iVe aUWÕUPÕúWÕU. KaQdaki |VWURjeQ VeYi\eVi YE+10 g kg-1 biberiye grubunda rakamsal olarak yüksektir. 
Y�kVek |VWURjeQ kRQVaQWUaV\RQX, oRk d�ú�k \R÷XQOXkOX OiSRSURWeiQ (VLDL) úekOiQde kaUaci÷eUdeQ WaúÕQaQ TG 
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sente]iQi WeúYik eWPekWediU (ZhX Ye aUk., 2013). MeYcXW oaOÕúPada |VWURjeQ hRUPRQXQXQ aUWWÕ÷Õ bibeUi\e 
gUXSOaUÕQda VLDL Ye WUigOiVeUiW RUaQÕ d�úP�úW�U. Gha]aOah Ye AOi, (2008) bUR\OeU UaV\RQXQa %0.5 RUaQÕQda 
bibeUi\e iOaYeViQiQ LDL Ye WRSOaP kROeVWeURO� d�ú�Ud�÷�Q� biOdiUPiúWiU.  

3.5. Karaci÷er a÷ÕrlÕklarÕ ve karaci÷er ya÷ oranÕ 

KaUaci÷eU \a÷OaQPaVÕ iVWeQPe\eQ biU dXUXPdXU. KaUaci÷eU a÷ÕUOÕ÷ÕQÕQ aUWPaVÕ, heSaWik OiSiW ioeUi÷iQiQ 
aUWPaVÕ\Oa iOiúkiOeQdiUiOPekWediU. HeSaWik WUigOiVeUiW PikWaUÕQdaki aUWÕú, kaUaci÷eU hacPiQiQ Ye\a a÷ÕUOÕ÷ÕQÕQ >%5 
fa]OaVÕ ROPaVÕ dXUXPXQda geUoekOeúPekWediU (FabbUiQi Ye MagkRV, 2015). RaV\RQa bibeUi\e iOaYeVi kaUaci÷eU \aú 
Ye kXUX a÷ÕUOÕkOaUÕQÕ |QePOi RUaQda eWkiOePiúWiU (Tablo 6). YE+0 g kg-1 bibeUi\e gUXbXQda kaUaci÷eU \aú Ye kXUX 
a÷ÕUOÕk \�kVek di÷eU gUXSOaUda d�ú�k bXOXQPXúWXU. AUaúWÕUPa bXOgXOaUÕQa g|Ue; UaV\RQa bibeUi\e iOaYeVi kaUaci÷eU 
\aú Ye kXUX a÷ÕUOÕkOaUÕQÕ |QePOi RUaQda d�ú�UP�úW�U (P<0.05). Y�kVek \a÷OÕ di\eWOe beVOeQeQ ha\YaQOaUÕQ kaUaci÷eU 
dRkX a÷ÕUOÕkOaUÕQÕQ kRQWURO gUXbXQa g|Ue iVWaWiVWikVeO ROaUak aQOaPOÕ biU faUka VahiS ROdX÷XQX g|VWeUeQ oaOÕúPaOaU 
bXOXQPakWadÕU (deWiQ, 2018; Zhuang ve ark., 2019). Y�kVek eQeUjiOi \eP iOe beVOeQeQ gUXSWa kaUaci÷eU a÷ÕUOÕ÷ÕQÕQ 
aUWPaVÕ WeRUik ROaUak iQWUaheSaWik TG PikWaUÕQÕQ aUWWÕ÷ÕQÕ g|VWeUPekWediU. Y�kVek \a÷OÕ di\eWOeUOe beVOeQeQ 
VÕoaQOaUda kROeVWeURO d�]e\i Ye kaUaci÷eU a÷ÕUOÕ÷Õ kRQWURO gUXbXQa g|Ue aQOaPOÕ deUecede \�kVek bXOXQPXúWXU 
(Çetin, 2018). EQeUji de÷eUi aUWÕUÕOPÕú ROaQ gUXSWa kaUaci÷eU a÷ÕUOÕ÷ÕQÕQ \�kVek ROPaVÕ deWiQ, (2018)¶ iQ \aSWÕ÷Õ 
oaOÕúPa iOe X\XP ioeUiViQdediU. TaYXkOaUda kaUaci÷eU \a÷OaQPaVÕ �]eUiQe oRk a] Va\Õda oaOÕúPa YaUdÕU. FaUeOeU 
�]eUiQde \aSÕOaQ beQ]eU oaOÕúPada bibeUi\eQiQ kaUaci÷eU a÷ÕUOÕ÷ÕQÕ, kaUaci÷eU \a÷ RUaQÕQÕ, SOa]Pa ALT, AST eQ]iP 
de÷eUOeUiQi d�ú�Ud�÷� biOdiUiOPiúWiU (ZhaR Ye aUk., 2015). Mousavi ve ark., (2017) \XPXUWacÕ WaYXk Uasyonuna; 
içinde biberiyenin de ROdX÷X eVaQVi\eO \a÷ kaUÕúÕPÕ iOaYeViQiQ, kaUaci÷eU a÷ÕUOÕ÷ÕQÕ Ye kaUaci÷eU \a÷ RUaQÕQÕ 
d�ú�Ud�÷� WeVSiW ediOPiúWiU. YaSÕOaQ oaOÕúPada UaV\RQa bibeUi\e iOaYeViQiQ, kaUaci÷eU a÷ÕUOÕ÷Õ RUaQÕQÕ a]aOWWÕ÷Õ 
yönündeki literatür bulgXOaUÕ ZhaR Ye aUk., (2015) ve Mousavi ve ark., (2017) ile uyumludur.  

TabOR 6¶ \Õ iQceOedi÷iPi]de kaUaci÷eU \a÷ RUaQÕ bakÕPÕQdaQ \�kVek eQeUjiOi \eP iOe beVOeQeQ gUXSWa \�kVek, 
bibeUi\e gUXSOaUÕQda iVe bX de÷eUOeUiQ kRQWURO gUXbX\Oa beQ]eU ROdX÷X WeVSiW ediOPiúWiU. Rasyona biberiye ilavesi 
kaUaci÷eU \a÷ RUaQÕQÕ |QePOi RUaQda d�ú�UP�úW�U. BX dXUXPX bibeUi\eQiQ heSaWRSURWekWif eWkiVi iOe aoÕkOa\abiOiUi] 
(Kompelly ve ark., 2019).  Zhao ve ark., (2015), \�kVek \a÷OÕ di\eW iOe beVOeQeQ faUeOeUde bibeUi\e iOaYeVinin 
kaUaci÷eU a÷ÕUOÕ÷ÕQÕ Ye kaUaci÷eU \a÷ RUaQÕQÕ d�ú�Ud�÷�Q� biOdiUPiúWiU. LReWVcheU Ye aUk., (2013) broyler rasyonuna 
25 g kg-1 bibeUi\e iOaYeViQiQ kaUaci÷eU a÷ÕUOÕ÷ÕQÕ d�ú�Ud�÷�Q� WeVSiW edeUek aUaúWÕUPa VRQXcXQX deVWekOePekWediU. 

Tablo 6. Karaci÷er yaú a÷ÕrlÕ÷Õ (g), kuru a÷ÕrlÕ÷Õ (g) ve ya÷ oranÕna (%) ait ortalamalar ve varyans analiz 
sonuçlarÕ 

Table 6. Effects of treatment on hepatic variables of laying hens 

Gruplar Yaú a÷ÕUOÕk (g) KXUX a÷ÕUOÕk (g) KaUaci÷eU \a÷ RUaQÕ (%) 
Kontrol  23.39b 6.86b 23.45b 
YE+ 0 g kg-1 biberiye 36.91a 13.74a 46.88a 
YE+ 5 g kg-1 biberiye 29.39ab 10.05b 27.79b 
YE+ 10 g kg-1 biberiye 21.77b 7.29b 16.47b 
YE+ 15 g kg-1  biberiye 25.88b 8.88b 27.93b 
SHO 1.63 0.68 2.72 
P 0.009** 0.003** 0.001** 

a-b: A\QÕ V�WXQdaki faUkOÕ haUfOeUOe g|VWeUiOeQ RUWaOaPaOaU biUbiUiQdeQ faUkOÕdÕU. *:P <0.05; **:P<0.01; ***:P<0.001, YE:Y�kVek  enerjili yem, 
SHO:VWaQdaUW haWa RUWaOaPaVÕ 

4. Sonuç 

Sonuç olarak; yüksek enerjili \XPXUWa WaYX÷X UaV\RQOaUÕQa bibeUi\e \aSUa÷Õ iOaYeViQiQ kÕUÕOPa PXkaYePeWi, 
\XPXUWa VaUÕ UeQgi, VeUXP WUigOiVeUiW de÷eUi, VLDL RUaQÕ, kaUaci÷eU a÷ÕUOÕ÷Õ, kaUaci÷eU \a÷ RUaQÕ Ye GP[ eQ]iP 
aktivitesini olumlu \|Qde eWkiOedi÷i V|\OeQebiOiU.  
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