
550

Research Article

1 Kahramanmaraş Sütçü İmam Üniversitesi, Fen Bilimleri Enstitüsü, Gıda Mühendisliği Bölümü, Kahramanmaraş 
2 Kahramanmaraş Sütçü İmam Üniversitesi, Gıda Mühendisliği Bölümü, Kahramanmaraş

Corresponding Author: Özlem TURGAY
ozlem@ksu.edu.tr
Phone: +90.505.6971281
Özlem TURGAY Orcid No: 0000-0003-2286-233

Abstract

   Some Properties of
Traditional Afşin Çemen

September Vol 7, No 14 (2024)

Keywords: Afşin çemen, Local product, Kahramanmaras, Çaman, Spice.

 Afşin fenugreek, as a natural food culture in Kahramanmaraş and its surroundings, 
is made in almost every home with traditional methods and is a food that is consumed with 
pleasure. In this study, Afşin fenugreek was prepared by adding 0, 10, 20 and 30% garlic, 
and then the pH value, color, moisture content, dry matter amount, protein, fat and sensory 
analysis, antioxidant effect, mineral content, vitamin C, titratable acidity value, salt content 
and microbiological load were determined. pH value, color, moisture content, dry matter 
amount, protein, fat and sensory analysis, antioxidant effect, mineral substance content, 
vitamin C, titratable acidity value and salt content of the samples were determined. Average 
values were determined as follows; moisture 50.72%, dry matter 49.28%, fat 12.55%, ash 
5.37%, salt 3.20%, protein 7.24%, titratable acidity 2.03%, pH 5.25. Antioxidant activity 
was found between 48.85-62.42%. In the color measurements of the samples, the L* value 
was found in the range of 19.76-30.11, a* value in the range of 7.84-13.56, and b* value in 
the range of 8.68-17.93. The average amount of mineral substances is phosphorus 1015.75 
mg/kg, potassium 9001.5 mg/kg, calcium 1660.5 mg/kg, magnesium 789.5 mg/kg, iron 
79.7 mg/kg, copper 27.13 mg/kg, manganese 13.12 mg/kg, zinc 5.202 mg/kg, sodium is 
9458 mg/kg. As a result of sensory analysis, fenugreek containing 20% garlic was liked the 
most. The amount of vitamin C in fenugreek samples was determined as 2.7 mg/100g in the 
sample without garlic and 5mg/100g in the most popular sample with 20% garlic. Staphy-
lococcus aureus and Escherichia coli O157:H7 could not be detected in the samples.
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*0&+,&+! ('&3,2! /(01! PS4^Qe! +0! QP4SPe! ?EA4!
F#(! .+#2)! (,.#$+.! '$.0! )%,$2,2! -'$#,.! *$0.,! +0!
+7,.,!/%&2%&3.4!
*
7/0*<%"#-"#*

57,!'.7!*0&+,&+!0/!+7,!V,1,&!.'1;$,.!
9'.! *'$*#$'+,2<! )%,$2%&3! -'$#,.! 0/! Q4^Pe<!
Q4QRe<! Q4aEe<! '&2! P4^Re! (,.;,*+%-,$)<! '.!
.709&!%&!5'8$,!E4!57,!7%37,.+!'.7!*0&+,&+!9'.!
/0#&2! %&! .'1;$,!G<! '&2! +7,! $09,.+! %&! .'1;$,!
VE<!9%+7!'!2,*(,'.,!%&!'.7!*0&+,&+!08.,(-,2!'.!
+7,! 3'($%*! *0&+,&+! %&*(,'.,2<! $%6,$)! 2#,! +0! '!
(,2#*+%0&! %&! +7,! '10#&+! 0/! T,1,&4! 57,!
%&*$#.%0&!0/!3'($%*!$,2!+0!.%3&%/%*'&+!2%//,(,&*,.!
%&! '.7! *0&+,&+! U;na4aQW<! 9%+7! -'$#,.! ('&3%&3!
/(01!P4^Re!+0!Q4^Pe4!

!
!!!!!!!!!!!!!C&! '! .+#2)! 0&! ;'.+H(1'! .'1;$,.!
08+'%&,2! /(01! -'(%0#.! ,.+'8$%.71,&+.<! '.7!
*0&+,&+! 9'.! /0#&2! +0! 8,! E4RQerR4^@e! %&! (%8!
;'.+H(1'! '&2! Q4QEer\4BBe! %&! 6#I3q1b!
;'.+H(1'<! &0+%&3! +7'+! .'1;$,.!9%+7! 7%37,(! .'$+!
*0&+,&+! 7'2! 7%37,(! '.7! $,-,$.! ?BEA4! J&0+7,(!
.+#2)<! 0&! ;'.+H(1'! .'1;$,.! ;(,;'(,2!9%+7! Ee!
'&2!Re!.'$+!*0&+,&+<!/0#&2!'-,('3,!'.7!*0&+,&+!
-'$#,.!0/!P4P^e!'&2!S4SRe<!(,.;,*+%-,$)!?BPA4!
C&! '! .+#2)! 0/! Ra! .'#.'3,! .'1;$,.! /(01! +7,!
G'7('1'&1'('I! 1'(6,+<! +7,! '.7! *0&+,&+!
('&3,2! /(01! E4Pe! +0! @B4Ee<!9%+7! '&! '-,('3,!
0/!Q4Bae!?BQA4!C&!'&0+7,(!.+#2)!,O'1%&%&3!+7,!
,//,*+! 0/! +#(1,(%*!0&! +7,!=#'$%+)!0/! /,(1,&+,2!
.'#.'3,.<! '.7! *0&+,&+! ('&3,2! /(01! P4aPe! +0!

\4BQe! ?B@A4! C&! ]$'LHs<! '! .+#2)! 0&! @aa!
/,(1,&+,2!.'#.'3,.!/0#&2!'.7!*0&+,&+!8,+9,,&!
@4Sae! '&2! \4\Qe<! 9%+7! '&! '-,('3,! 0/! Q4E^e!
?BRA4!
57,! '-,('3,! '.7! *0&+,&+! %&! 0#(! .+#2)! 9'.!
/0#&2! +0! 8,! Q4ESe<! '$%3&%&3! 9%+7! .+#2%,.! 0&!
.'#.'3,!.'1;$,.4!57%.!*0#$2!8,!2#,!+0!+7,!80&,!
8(0+7! #.,2<! %+.! /'++)! *01;0.%+%0&<! '&2! +7,!
.;%*,.!'22,2!+0!+7,!T,1,&4!
*
1$%#-)"*<%"#-"#*

[(0+,%&! *0&+,&+!0/! +7,!V,1,&! .'1;$,.!
9'.! S4\Pe<! S4@ae<! R4\@e<! '&2! S4B@e!
U3f@aa3W! (,.;,*+%-,$)<! 9%+7! '&! '-,('3,! 0/!
S4BPe!'.!.709&!%&!5'8$,!E4!57,!7%37,.+!-'$#,!
9'.!%&!+7,!*0&+(0$!3(0#;<!'&2!+7,!$09,.+!%&!VB4!
57,! 2%//,(,&*,.! %&! ;(0+,%&! *0&+,&+! 8,+9,,&!
.'1;$,.!9,(,!.+'+%.+%*'$$)!.%3&%/%*'&+!U;na4aQW4!
C&!'!.+#2)!0&!T,1,&!20#37!#.,2!%&!V,1,&3%$%6!
;(02#*+%0&<!;(0+,%&!*0&+,&+!9'.!(,;0(+,2!+0!8,!
Q4\Be<! '&2! .%1%$'(! .;%*,.! #.,2! *0&+(%8#+,2! +0!
.%1%$'(! (,.#$+.! ?EA4! C&! '&0+7,(! .+#2)! 0&!M'('I!
G,$$,! ['T'! .0#;<! +7,! '-,('3,! ;(0+,%&! *0&+,&+!
9'.!(,;0(+,2!'.!\4aae!?BSA4!57,!;(0O%1%+)!0/!
+7,!;(0+,%&!*0&+,&+!%&!J/I%&!T,1,&!+0!+7%.!-'$#,!
1')!8,!2#,!+0!+7,!%&*$#.%0&!0/!80&,!U1'((09W!
8(0+74!
*
=,#*<%"#-"#*

Z'+!*0&+,&+!'&'$).%.!9'.!*0&2#*+,2!0&!
+7,! *0&+(0$! 3(0#;! '&2! +7,! .'1;$,! *0&+'%&%&3!
Eae! 3'($%*4! 57,! '-,('3,! /'+! *0&+,&+! 9'.!
@P4\Re! %&! +7,! *0&+(0$! .'1;$,<! 97%$,! %+! 9'.!
@a4BEe! %&! VE<! 9%+7! '&! '-,('3,! 0/! @B4QQe!
U5'8$,! E<! ;na4aQW4C&! '! .+#2)<! /'+! *0&+,&+! %&!
1%&*,2! 1,'+! '&2! T,1,&! 20#37! #.,2! %&!
V,1,&3%$%6! 9'.! \4\Re! '&2! B4ERe<!
(,.;,*+%-,$)<! 97%$,! +7,! /'+! *0&+,&+! %&! +01'+0!
;'.+,Y/(,,! '&2!;'.+,Y'22,2!V@YVB!3(0#;.!9'.!
S4REe<!@B4QSe<!'&2!@@4QRe<! (,.;,*+%-,$)! ?EA4!
57,! /'+! *0&+,&+! %&! 0#(! .+#2)! 9'.! .%1%$'(! +0!
+7,.,! -'$#,.4! J&0+7,(! .+#2)! 0&! Ra! .'#.'3,!
.'1;$,.! (,;0(+,2! /'+! *0&+,&+! ('&3%&3! /(01!
Ea4Eae!+0!P^4\ae!?B@A4!C&!'!.+#2)!0&!.'#.'3,.!
*0&+'%&%&3! 2%//,(,&+! '10#&+.! 0/! +#(1,(%*<! /'+!
*0&+,&+! ('&3,2! /(01!ES4ESe!+0!ES4^Be!'+! +7,!
,&2! 0/! 1'+#('+%0&! ?B@A4! F#(! .+#2)! 2%2! &0+!
%&*$#2,! 1,'+t! %&.+,'2<! 80&,! 8(0+7<! T,1,&!
.;%*,.<! '&2! 3'($%*!9,(,! #.,24!57,! -'(%'+%0&! %&!
-'$#,.! 1')! 8,! 2#,! +0! 2%//,(,&*,.! %&! ('9!
1'+,(%'$.!'&2!=#'&+%+%,.!#.,24!
*
*
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%"!

>)#$,#,?.-*7()&)#8*
57,! '-,('3,! +%+('+'8$,! '*%2%+)! '.! *%+(%*!

'*%2! 9'.! B4aEe! %&! +7,! .'1;$,.<! '.! .709&! %&!
5'8$,! E4! C&! '! .+#2)! 0&! +7,! ,//,*+! 0/! 2%//,(,&+!
'10#&+.!0/!0$%-,!$,'/!,O+('*+!0&!+7,!=#'$%+)!0/!
;,;;,(! ;'.+,<! +%+('+'8$,! '*%2%+)! -'$#,.! 9,(,!
8,+9,,&!@4aQe!'&2!@4QBe!%&!5);,!C!%&2#.+(%'$!
;'.+,!'&2!8,+9,,&!@4aQe!'&2!@4E\e!%&!5);,!CC!
*'&&,2! ;'.+,! ?@EA4! F#(! /%&2%&3.! 9,(,! 7%37,(!
+7'&! +70.,! %&! 0+7,(! .+#2%,.<! $%6,$)! 2#,! +0! +7,!
.;%*,.!%&!+7,!T,1,&4!
!
6,.#*<%"#-"#*

57,!'-,('3,!.'$+!*0&+,&+!%&!+7,!.'1;$,.!
9'.! E4@\e<! E4@@e<! E4@Se<! '&2! E4EPe<!
(,.;,*+%-,$)! U5'8$,! EW4! l0! .%3&%/%*'&+!
2%//,(,&*,! 9'.! /0#&2! 8,+9,,&! +7,! 3(0#;.!
U;ua4aQWt!+7,!$09,.+!.'$+!*0&+,&+!9'.!08.,(-,2!
%&!V@!'&2!+7,!7%37,.+!%&!VE<!9%+7!'&!'-,('3,!0/!
E4Bae4!
!!!!!!!!!!!!!C&! '! .+#2)<! .'$+! *0&+,&+!0/!V,1,&3%$%6!
.'1;$,.!U"0&+(0$<!V@<!'&2!VBW!9'.!(,;0(+,2!'.!
@4E^e<! @4SEe<! '&2! @4S\e<! 9%+7! V@! '&2! VB!
7'-%&3!7%37,(!.'$+!*0&+,&+!+7'&!+7,!*0&+(0$!?EA4!
J&0+7,(! .+#2)! 0&! @aa! .'#.'3,.! /0#&2! .'$+!
*0&+,&+! 8,+9,,&! @4REe! '&2! R4P@e<! 9%+7! '&!
'-,('3,! 0/! P4ERe! ?BRA4! J! 2%//,(,&+! .+#2)! 0&!
.'#.'3,.! /0#&2! .'$+! *0&+,&+! 8,+9,,&! B4Eae!
'&2!Q4BEe<!9%+7!'&!'-,('3,!0/!E4a@e!?BQA4!F#(!
-'$#,.!'(,!.%1%$'(!+0!+7,.,!/%&2%&3.4!
*
2@*7",.8/)/**

;g! '&'$).%.! 0/! V,1,&! .'1;$,.! 9'.!
*0&2#*+,2! '+! Bav"! '+! +7,! .+'(+! 0/! ;(02#*+%0&<!
9%+7! (,.#$+.! 0/! Q4BSpa4a@<! Q4Eapa4a@<!
Q4ESpa4a@<! '&2! Q4Papa4a@! %&! G<! V@<! VB<! '&2!
VE<! (,.;,*+%-,$)! U;ua4aQW4!
C&! '! .+#2)! 0&! Ra! .'#.'3,! .'1;$,.<! ;g! -'$#,.!
('&3,2! /(01! P4SR! +0! Q4SQ<!9%+7! '&! '-,('3,! 0/!
Q4Pa! ?BQA4! J&0+7,(! .+#2)! 0&! /,(1,&+,2!
.'#.'3,.! /0#&2! ;g! -'$#,.! 8,+9,,&! P4SQ! '&2!
R4SR<!9%+7!'&!'-,('3,!0/!Q4@\! ?BRA4! C&!'&0+7,(!
.+#2)<! +7,! ;g! -'$#,! 0/! T,1,&! 20#37! UQae!
/,&#3(,,6<! EQe! 3'($%*<! @Qe! (,2! ;,;;,(<! .'$+<!
'&2!9'+,(W!9'.!(,;0(+,2!'.!Q4\R<!97%$,!+7,!;g!
-'$#,!0/!T,1,&3%$%6!.'1;$,.!;(,;'(,2!9%+70#+!
;'.+,<! 9%+7! T,1,&! '&2! 1%&*,2! 1,'+<! ('&3,2!
/(01! Q4^P! +0! P4^P! %&! +7,! /%(.+! 9,,6! ?BA4! C&! '!
.+#2)! 0&! ;'.+H(1'! .'1;$,.! /(01! -'(%0#.!
,.+'8$%.71,&+.<!+7,!'-,('3,!;g!9'.!(,;0(+,2!'.!
Q4^^! %&! 6#I3q1b! ;'.+H(1'! '&2! R4@P! %&! (%8!
;'.+H(1'! ?BEA4! 57,! ;g! -'$#,.! 0/! 0#(! .'1;$,.!
'$%3&!9%+7!.01,!.+#2%,.!?B<!BQ<!BRA!8#+!9,(,!!

$09,(!+7'&!%&!0+7,(.<!97%*7!1')!8,!2#,!+0!+7,!
%&*$#.%0&!0/!80&,!8(0+7<!.'$+<!'&2!.;%*,.!%&!+7,!
T,1,&4!
!
7"#)%A)&,"#*<%"#-"#*

J&+%0O%2'&+! '*+%-%+)! '&'$).%.! 0/! J/I%&!
T,1,&!.'1;$,.!(,-,'$,2!%&7%8%+%0&!;,(*,&+'3,.!
/0(!.'1;$,.!;(,;'(,2!9%+7!-'()%&3!'10#&+.!0/!
3'($%*4!57,!*0&+(0$!UGW!.'1;$,!7'2!'&!'-,('3,!
%&7%8%+%0&! 0/! P\4\Qe<! 97%*7! %&*(,'.,2! +0!
Q\4^Pe!%&!V@<!RB4PBe!%&!VB<!'&2!QPe!%&!VE4!
57,.,! (,.#$+.! %&2%*'+,! +7'+!3'($%*!,&7'&*,.! +7,!
'&+%0O%2'&+!'*+%-%+)!0/!T,1,&<!9%+7!+7,!7%37,.+!
%&7%8%+%0&! 08.,(-,2! %&! +7,! .'1;$,! *0&+'%&%&3!
Bae! 3'($%*! URB4PBeW<! ,1;7'.%L%&3! +7,!
;0+,&+%'$! '&+%0O%2'&+! ;(0;,(+%,.! 0/! 3'($%*4!
K'($%*<! 6&09&! /0(! %+.! .+(0&3! '&+%0O%2'&+!
;(0;,(+%,.<! *'&! %&7%8%+! /(,,! ('2%*'$! /0(1'+%0&<!
+7#.! (,2#*%&3! *,$$#$'(! 2'1'3,! *'#.,2! 8)!
0O%2'+%-,! .+(,..4! 57,! /%&2%&3.! 0/! +7%.! .+#2)!
.#33,.+! +7'+! 3'($%*! *'&! .%3&%/%*'&+$)! ,&7'&*,!
+7,! '&+%0O%2'&+! *';'*%+)! 0/! T,1,&<! .#;;0(+%&3!
+7,!/#&*+%0&'$!/002!;0+,&+%'$!0/!3'($%*Y,&(%*7,2!
T,1,&! ;(02#*+.4! 57,! $09,.+! %&7%8%+%0&! 9'.!
08.,(-,2! %&! +7,! 3'($%*Y/(,,! *0&+(0$! 3(0#;!
UP\4\QeW<! 7%37$%37+%&3! +7,! *0&+(%8#+%0&! 0/!
3'($%*!*01;0#&2.!+0!+7,!'&+%0O%2'&+!'*+%-%+)!0/!
T,1,&4!
C&! '&0+7,(! .+#2)<! +7,! %&7%8%+%0&! ;,(*,&+'3,! 0/!
T,1,&! 20#37!9%+7! 2%//,(,&+! *0&*,&+('+%0&.! 0/!
(,2!*'88'3,!N#%*,!,O+('*+!('&3,2!/(01!Pa4Pae!
+0!QP4a^e!?B^A4!C&!'!.+#2)!0&!+7,!'&+%1%*(08%'$!
'&2! '&+%0O%2'&+! '*+%-%+%,.! 0/! *,(+'%&! .;%*,.<!
*#1%&<! +7)1,<! '&2! (0.,1'()! 9,(,! /0#&2! +0!
7'-,! +7,! 7%37,.+! '&+%0O%2'&+! '*+%-%+)<! 97%$,!
0&%0&!'&2!3'($%*!.709,2!102,('+,!'*+%-%+)<!'&2!
(,2! ;,;;,(<! 8$'*6! ;,;;,(<! '&2! 70+! (,2! ;,;;,(!
7'2! 9,'6,(! '&+%0O%2'&+! ,//,*+.! ?@RA4! 57,!
%&7%8%+%0&! ;,(*,&+'3,! 0/! 0#(! .'1;$,.<!
*0&+'%&%&3! -'(%0#.! .;%*,.! '&2! 3'($%*<! ('&3,2!
/(01!P\4\Qe!+0!RB4PBe4!
!
B)#,5)"*<*,"&*+)"-$,.*<%"#-"#!

57,! -%+'1%&! "! *0&+,&+! 9'.! B4S!
13f@aa3!%&!.'1;$,!G!'&2!Q!13f@aa3!%&!.'1;$,!
VB4! J! .+#2)! 0&! +7,! '.*0(8%*! '*%2! *0&+,&+! 0/!
2(%,2! (,2! ;,;;,(! .+0(,2! /0(! Q! 10&+7.! /0#&2!
$,-,$.! 0/! @R4BEE! 13f@aa! 3! '+! Pv"<! \4BRS!
13f@aa! 3! '+! BQv"<! '&2! R4\EE! 13f@aa! 3! '+!
E\v"<!9%+7!*01;$,+,!0O%2'+%0&!0/!'.*0(8%*!'*%2!
'+! PQv"<! %&2%*'+%&3! '! 2,*(,'.,! %&! -%+'1%&! "!
*0&+,&+! 9%+7! %&*(,'.%&3! +,1;,('+#(,! ?EaA4!
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&"!

57,! 1%&,('$! *0&+,&+! 0/! G! '&2! VB!
T,1,&! .'1;$,.! %.! .709&! %&! 5'8$,! P4! 57,!
1%&,('$!-'$#,.!0/!+7,!3'($%*Y/(,,!T,1,&!UGW!'(,!
$%.+,2! %&! +7,! /%(.+! .'1;$,<! 97%$,! +7,! .,*0&2!
.'1;$,! UVBW! 9%+7! 3'($%*! .709,2! '! $%&,'(!
%&*(,'.,! %&! 1%&,('$! *0&+,&+4! J**0(2%&3! +0!
%&2,;,&2,&+! .'1;$,! +Y+,.+! (,.#$+.<! +7,!

2%//,(,&*,! 8,+9,,&! +7,! +90! 3(0#;.! 9'.!
.+'+%.+%*'$$)! .%3&%/%*'&+! U;na4aQW4! 57,! 7%37,.+!
%&*(,'.,!9'.!08.,(-,2!%&!L%&*!*0&+,&+<!'&2!+7,!
$09,.+! %&! ;70.;70(#.! *0&+,&+<! %&2%*'+%&3! +7'+!
+7,!1%&,('$.!%&!3'($%*!'//,*+,2!+7,!(,.#$+.4!
!

!

!!!!!!!!!!!!o%//,(,&+! $,++,(.!8,+9,,&! (09.! %&2%*'+,!
'! .+'+%.+%*'$$)! .%3&%/%*'&+! 2%//,(,&*,! 8,+9,,&!
+7,!.'1;$,.<!97%$,!+7,!.'1,!$,++,(.!%&2%*'+,!&0!
.+'+%.+%*'$$)! .%3&%/%*'&+! 2%//,(,&*,4! GX! "0&+(0$!
3(0#;! UK'($%*Y/(,,! V,1,&W! VBX! Bae! K'($%*!
V,1,&!
!

!!!!!!!!!!!!C&!'!.+#2)!,O'1%&%&3!*,(+'%&!&#+(%+%0&'$!
'&2! ;7).%*'$! ;(0;,(+%,.! 0/! 3'($%*! /(01! +7,!
G'.+'10&#! 5'I6q;(b! (,3%0&<! +7,! '.7! *0&+,&+!
9'.! (,;0(+,2! +0! 8,! B4Eae<! '&2! +7,! 1%&,('$!
*0&+,&+.! 9,(,! *'$*%#1! ERE4R@! 13f63<!
;0+'..%#1! B@ES\4\P! 13f63<! 1'3&,.%#1!
@aQR4@Q! 13f63<! ;70.;70(#.! Raa^4ES! 13f63<!
.02%#1! QEB4S\! 13f63<! '&2! %(0&! QB4^@! 13f63!
?E@A4! C&! 0#(! .+#2)<! 3'($%*<! 97%*7! %.! (%*7! %&!
1%&,('$.<! %&*(,'.,2! +7,! -'$#,.! %&! +7,! VB!
.'1;$,t! 709,-,(<! *01;'(,2! +0! +7%.! .+#2)<! '!
3(,'+,(! %&*(,'.,! %&! ;0+'..%#1! '&2! ;70.;70(#.!
9'.!,O;,*+,24!
!
<%.%$*7",.8/)/*
!!!!!!!!!!!!57,! Dj! -'$#,! 08+'%&,2! /(01! +7,! *0$0(!
'&'$).%.! %&2%*'+,.! 8(%37+&,..<! +7,! 'j! -'$#,!
(,;(,.,&+.! (,2&,..<! '&2! +7,! 8j! -'$#,! %&2%*'+,.!
),$$09&,..4! J.! .709&! %&! 5'8$,! Q<! +7,! *0$0(!
*7'&3,.!%&!+7,!V,1,&!.'1;$,.!0-,(!'&!\Y9,,6!
;,(%02!'(,!;(,.,&+,24!
!
!!!!!!!!!!!!D09,(*'.,! $,++,(.! %&! +7,! .'1,! (09!
%&2%*'+,! 97,+7,(! .+0('3,! 7'.! '! .%3&%/%*'&+!
,//,*+!0&!*0$0(!-'$#,.4!d;;,(*'.,!$,++,(.!%&!+7,!
.'1,! *0$#1&! %&2%*'+,! 97,+7,(! +7,(,! %.! '!
.+'+%.+%*'$$)! .%3&%/%*'&+! 2%//,(,&*,! 8,+9,,&! +7,!
.'1;$,.4!
!
!!!!!!!!!!!!C&! +7,! /%(.+!9,,6<! '.! +7,! 3'($%*! *0&+,&+!
%&! +7,! .'1;$,.! %&*(,'.,2<! +7,! Dj! -'$#,.! '$.0!
%&*(,'.,2!.,=#,&+%'$$)4! C&! +7,! /0#(+7!9,,6<! /0(!
T,1,&! .'1;$,.! .+0(,2! '+! wPv"<! +7,! Dj! -'$#,!
%&*(,'.,2! %&! +7,! G! '&2! V@! .'1;$,.! 8#+!
2,*(,'.,2! %&! VB! '&2! VE4! C&! +7,! .%O+7! 9,,6<!
.;0%$'3,! 9'.! 08.,(-,2! %&! +7,! *0&+(0$! 3(0#;<!
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BQ4!! ](20s(#$<! {454! -,! ](3b&<! {4<! UBaaQW4!
G'7('1'&1'('I! [%)'.'.H&2'! 5b6,+%$,&!
:#*#6$'(H&! `'LH! Z%L%6.,$<! G%1)'.'$<!
o#)#.'$! -,! M%6(08%)0$0N%6! {L,$$%6$,(%<!
c.+'&8#$! h&%-,(.%+,.%! m,+,(%&,(! Z'6b$+,.%!
o,(3%.%!UE@W4!QQYRQ4!

BR4!! {6.bL+,;,<!K4<!Kb('&<!g4!~4<!c&*%$%<!K4!G4!
-,!Kb$<!:4!`4<!UBa@@W4!]$'LHsz2'!5b6,+%1,!
:#&#$'&! Z,(1,&+,! :#*#6$'(H&!
M%6(08%)0$0N%6! -,! G%1)'.'$! G'$%+,.%<!

ZH('+! h&%-,(.%+,.%<! :'s$H6! `%$%1$,(%!
m,+,(%&,($%6!o,(3%.%<!BQ!UEW<!@aSY!@@P4!

BS4!! yb*,<! J4<! UBaBaW4! M'('I! G,$$,! ['T'!
V0(8'.H&H&! `'LH! {L,$$%6$,(%&%&!
`,$%($,&1,.%<! yb6.,6! D%.'&.! 5,L%<!
G'7('1'&1'('I! :b+Tb! c1'1!
h&%-,(.%+,.%! Z,&! `%$%1$,(%! ]&.+%+b.b<!
G'7('1'&1'('I4!BQ.4!

B\4!! o0s(#,(<!y4<!Kb&,(<!J4<!Kb(8bL4!h4<!dT'(<!
K4<!UBaaEW4!:02)#1!-,![0+'.)#1!l%+('+%&!
h(,+%1! [,(%)02#! :b(,.%&*,! ['.+H(1'&H&!
G'$%+,.%&,! ]+6%.%<! 5#(6%.7! Ä0#(&'$! 0/!
m,+,(%&'()! Å! J&%1'$! :*%,&*,.<! BSUPW4!
\aQY\@@4!

B^4!! J6.#<! M4C4<! 5#('&<! ]4<! Kb&3q(<! C4<!
](2,1%(<! ]4<! FL4! Z4<! Kb(.,.<!M4<! UBaBaW4!
C1;(0-,1,&+! 0/! =#'$%+)! ;(0;,(+%,.! 0/!
*,1,&! ;'.+,! 0/! ;'.+%(1'8)! $)0;7%$%L,2!
(,2! *'88'3,! 9'+,(! ,O+('*+<! Ä0#(&'$! 0/!
Z002! [(0*,..%&3! '&2! [(,.,(-'+%0&<! oFCX!
@a4@@@@fN/;;4@PS@P4!

Ea!! J)2H&<! i4<! UBa@^W4! GH(1HLH8%8,(!
o,;0$'1'2'! gHL$'&2H(H$1HI! i'/! {1(b!
5,.+$,(%<! yb6.,6! D%.'&.! 5,L%<!
G'7('1'&1'('I!:b+Tb!c1'1!h&%-,(.%+,.%!
Z,&! `%$%1$,(%! ]&.+%+b.b<!
G'7('1'&1'('I4BP.4!

E@! ! g'*H.,/,(0s#$$'(H<! g4<! {L*'&4! M4<! o,1%(4!
Z4<! V'$HIH(4! :4<! UBaaQW4! :01,! l#+(%+%0&'$!
'&2! 5,*7&0$03%*'$! [(0;,(+%,.! 0/! K'($%*4!
Ä0#(&'$! 0/! Z002! ]&3%&,,(%&3<! UR\W<! PREY
PR^4!

EB4! :')H&<!]4F4<!UBa@\W4!Z'(6$H!F('&$'(2'!50L!!!!
GH(1HLH! 8%8,(! U0)12#/,-* )&&,,-* ?4W!
cT,(,&! Gb($,1,! ! ! ! ! ! G'(HIH1$'(H&H&!
['.+H(1'&H&! G'$%+'+%/! {L,$$%6$,(%! -,! i'/!
{1(b! hL,(%&,! ]+6%$,(%<! o06+0('! 5,L%<!
J+'+b(6! h&%-,(.%+,.%! Z,&! `%$%1$,(%!
]&.+%+b.b4!](L#(#14!^Y!Sa.4!

EE4! g,$-'*H0s$#<! ~4<! UBaBaW4! Z,(1,&+,!!
:#*#6$'(H&! `'LH! Z%L%606%1)'.'$! -,!
M%6(08%)0$0N%6! G'$%+,!G(%+,($,(%! hL,(%&,!
x,(2,T'$H&! ]+6%.%&%&! `,$%($,&1,.%<!
yb6.,6! D%.'&.! 5,L%<! J/)0&! G0*'+,;,!
h&%-,(.%+,.%! Z,&! `%$%1$,(%! ]&.+%+b.b<!
J/)0&6'('7%.'(4
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