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Abstract

   
COLOR MEASUREMENT
CAPABILITY OF SMARTPHONES:
ANALYSIS OF CHOCOLATE COLOR
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       Color measurement of foods can be made with many techniques, both sensory and 
instrumental. With the developing technology, fast and low-cost innovative techniques are 
getting more attention. In this study, color analysis made through smart phone application 
compared with the colorimetric method. In this context, the color differences of chocolates 
with various cocoa solids ratios were calculated. Taking advantage of the accessibility and user 
friendliness of smartphones, images were taken from the sample surface in a regular illuminat-
ed home/office environment. Photos taken from the phone gallery were measured with the 
Color Grab (Loomatix) application. Correlations of L*a*b* color values obtained in CIE Lab 
space system were calculated. These values were also used to calculate the Total Color Differ-
ence (ΔE) and Whiteness Index (WI). As a result, it has been observed that the color of choco-
late, which is considered as a food sample in the study, can be measured with a smart phone 
application, which is a faster and less costly method. It is predicted that smart phone applica-
tion can be used as a very practical tool in the measurement of food quality due to its update-
ability, ability to storage and shareability of measurement information on smartphones.



Arslan and Baş

Journal of Food Health and Technology Innovations
September Vol 7, No 15 (2024) 634

ISSN 2667-5803

!"#$%&'(#)%"*

!"#"$%2)%(%:'$/':,*(#%:3'+"&'+"+%,3(,%
.':'+.)% "+% ,3'% "0)'$9'$% (+.% ,3'% /"+.2,2"+)%
*+.'$% 132/3% ,3'% /"#"$% 2)% "0)'$9'.7% ?32)%
:3'+"&'+"+%.':'+.)%"+%,3'%:$":'$,2')%"-%#2;3,6%
132/3%/(+%0'%&'()*$'.%2+%,'$&)%"-%2+,'+)2,4%(+.%
1(9'#'+;,37% ?3'% /"+/':,% "-% /"#"$% '&'$;')%
13'+%#2;3,%$'(/3')%,3'%$',2+(%"-%,3'%3*&(+%'4'%
(,% .2--'$'+,% 1(9'#'+;,3)7% ?3'% :'$/':,2"+% "-%
/"#"$%04%,3'%'4'%9($2')%.*'%,"%,3'%#2;3,%),$2@2+;%
"0O'/,)% (+.% :($,2(##4% $'-#'/,2+;% ,3'&7% ?32)%
)2,*(,2"+%2)%.'-2+'.%()%3*'%"$%/"#"$7%?3'%/"#"$%"-%
&(,,'$%0'/"&')%92)20#'%"+#4%13'+%#2;3,%-$"&%(%
0$2;3,% "0O'/,% "$% )"*$/'% 2##*&2+(,')% "$% 32,)% ,3'%
)*$-(/'%DPF7%%

?3'%/"#"$%"-%-"".%2)%(%@'4%2+.2/(,"$%"-%
2,)%5*(#2,46%2+-#*'+/2+;%3"1%1'%())'))%-$')3+'))6%
$2:'+'))6%(+.%)(-',47%Q$2;3,6%920$(+,%/"#"$)%"-,'+%
)2;+(#%-$')3+'))6%"+%,3'%",3'$%3(+.%.*##%"$%-(.'.%
/"#"$)%"$%/3(+;')%2+%/"#"$%&(4%/$'(,'%+';(,29'%
:'$/':,2"+7% Q$2'-#46% /"#"$% 2)% "+'% "-% ,3'% &"),%
2&:"$,(+,%)'+)"$4%():'/,)%"-%-"".%:$".*/,)7%J)%
1'##% ()%2+.2/(,2+;% 2,)% #2@'#4% -$')3+'))% (+.%
-#(9"*$6% 2,%/(+%(#)"% 2+-#*'+/'%/"+)*&'$%/3"2/'%
(+.% '+O"4&'+,% "-% (% :$".*/,7%?3*)6%
&'()*$'&'+,%"-%,3'%/"#"$%"-%-"".%:$".*/,)%:#(4%
(%/$*/2(#%2+%$"#'%-"$%-"".%5*(#2,4%(+.%)(-',47%

!"#"$% .','$&2+(,2"+% /(+% 0'% ."+'% 04%
92)*(#% 2+):'/,2"+% "$% 04% *)2+;% /"#"$%&'()*$2+;%
.'92/')%D/"#"$2&','$)F7%R'):2,'% ,3'%.2--'$'+/')%
2+% #2;3,2+;6% 3*&(+% /"+,$"#% 2)% 5*2,'% )*//'))-*#6%
0*,% 2+% ,32)% /()'6% /"#"$% .','$&2+(,2"+% 2)%
)*0O'/,29'% )2+/'% 2,% 9($2')% -$"&% "0)'$9'$% ,"%
"0)'$9'$7%!"#"$%),(+.($.)%($'%*)'.%()%$'-'$'+/'%
&(,'$2(#)% ,"% &(@'% (% &"$'% "0O'/,29'% /"#"$%
(+(#4)2)7% ?3'2$% *)'% 2+% ,32)% 1(4% 2)% )#"1% (+.%
$'5*2$')% ):'/2(#% ,$(2+2+;%"-%"0)'$9'$)7%M"$% ,32)%
$'()"+6% ,3'% *)'% "-% /"#"$2&','$)% 3()% 0'/"&'%
12.'):$'(.%DSF7%?3*)6%&"$'%(//*$(,'6%'--'/,29'%
(+.%$':'(,(0#'%(+(#4T')%3(9'%0'/"&'%:"))20#'%
DUF7% ?3')'% ,""#)% ($'% '))'+,2(#% -"$% (::#2/(,2"+)%
$'5*2$2+;%/"+)2),'+,%(+.%:$'/2)'%/"#"$%(+(#4)2)7%
V"1'9'$6%-"$%/()*(#%*)'$)6%)&(##%0*)2+'))')6%"$%
+"+</$2,2/(#% ,()@)6% (% /"),<'--'/,29'% (+.%
(//'))20#'%(#,'$+(,29'%&*),%0'%"--'$'.7%%

N&($,:3"+')6% 12,3% ,3'2$% )":32),2/(,'.%
/(&'$()%(+.%:$"/'))2+;%:"1'$6%($'%'&'$;2+;%()%
(% 92(0#'% ":,2"+% -"$% 0()2/% /"#"$% &'()*$'&'+,7%
82,3% ,3'% 3'#:% "-% ):'/2(#2T'.% (::)% (+.%
(//'))"$2')6%)&($,:3"+')%/(+%(::$">2&(,'%/"#"$%
(+(#4)2)%-"$%+"+</$2,2/(#%,()@)7%

!*$$'+,#46% )&($,:3"+')% -*+/,2"+% ()%
:"$,(0#'% &2/$"/"&:*,'$)6% /(:(0#'% "-%
:'$-"$&2+;% /"&:#'>% ,()@)% 132#'% $'&(2+2+;%
#2;3,1'2;3,6%&"02#'6% (+.% )*2,(0#'% -"$% $'(#<,2&'%
&"+2,"$2+;7% J//"$.2+;% ,"% ),(,2),2/)6% ,3'$'% ($'%
/*$$'+,#4% "9'$% W7S% 02##2"+% )&($,:3"+')%
1"$#.12.'%(+.%2,%2)%'),2&(,'.%,"%'>/''.%X%02##2"+%
2+% SYSZ7% ?32)% 32;3% :'+',$(,2"+% $(,'6% /"*:#'.%
12,3% (% 9(),% *)'$% 0()'6% &(@')% )&($,:3"+')%
2+/$'()2+;#4%(//'))20#'%,""#)7%

H5*2::'.% 12,3% (.9(+/'.% ,'/3+2/(#%
-'(,*$')[)*/3%()%32;3<):''.%:$"/'))"$)6%.2;2,(#%
/(&'$()6%0(,,'$2')6%32;3<$')"#*,2"+%.2):#(4)6%(+.%
2+,*2,29'%*)'$%2+,'$-(/')[)&($,:3"+')%($'%1'##<
)*2,'.% -"$% 9($2"*)% ,4:')% "-% &'()*$'&'+,)7%
82$'#'))% .(,(% ,$(+)-'$% ,'/3+"#";2')6% 2+/#*.2+;%
82<M26%Q#*',"",36%(+.%/'##*#($%)'$92/')6%'+(0#'%
$'(#<,2&'%92'12+;%"-%$')*#,)%(+.%)'(&#'))%.(,(%
)3($2+;7%\'/'+,%),*.2')%3(9'%.'&"+),$(,'.%,3(,%
)&($,:3"+')6%13'+%2+,';$(,'.%12,3%(::$":$2(,'%
(//'))"$2')6% /(+% )'$9'% ()% :"$,(0#'% #(0"$(,"$4%
,""#)%-"$%(::#2/(,2"+)%#2@'%-"".%(+(#4)2)%D]<PSF7%%

^"$'"9'$6% 9'$2-2/(,2"+% (+.% 5*(#2,4%
())'))&'+,%"-%-"".%:$".*/,)%/(+%0'%&(.'%-$"&%
:3",";$(:3)%"0,(2+'.%92(%)&($,:3"+')%DPUF7%=+%
"*$% ;$"*:6% )&($,:3"+')% 3(.% 0''+% :$'92"*)#4%
*)'.%-"$%/"#"$2&',$2/%:(:'$<0()'.%)'+)"$)%DP]F6%
(+.% ,3'2$% /(:(02#2,4% "-% 0'2+;% #"1</"),%
):'/,$":3","&','$%(#,'$+(,29'%1'$'%2+9'),2;(,'.%
DP_F7%N&($,:3"+')%1"$@'.%;$'(,%-"$%&'()*$2+;%
/"#"$%"-%)"#*,2"+)%"$%:(:'$%T"+')7%%

?3'% (2&% "-% ,32)% ),*.4% 2)% ,"% .','$&2+'%
13',3'$% -"".% /"#"$% (+(#4)2)% 92(% (% )&($,:3"+'%
(::#2/(,2"+% 2)% (+% (#,'$+(,29'% ,"% /"+9'+,2"+(#%
&',3".)7%%

82,32+% ,3'% )/":'% "-% ,3'% ),*.46% ,3'%
&'()*$(02#2,4%"-%/"#"$6%132/3%2)%(%5*(#2,4%(+.A"$%
)(-',4% /$2,'$2"+% -"$% -"".% :$".*/,)6% 1()%
'>(&2+'.% 12,3% (% )&($,:3"+'7% =+% ,32)% /"+,'>,6%
,3'% /"#"$% "-% /3"/"#(,'% )(&:#')% /"+,(2+2+;%
.2--'$'+,% /"/"(% )"#2.)% 1()% &'()*$'.% 12,3% (%
)&($,:3"+'7% ?3'% $')*#,)% "0,(2+'.% 12,3%
)&($,:3"+'%1'$'%/"&:($'.%12,3%,3'%$')*#,)%"-%
,3'% /"#"$2&','$6% (+.% ,3'2$% :'$-"$&(+/'% 1()%
'9(#*(,'.7%%

+,#-$),.*,"&*/-#0%&1*

+,#-$),.*
!3"/"#(,'% )(&:#')% :$".*/'.%*+.'$% PY%

.2--'$'+,% 0$(+.% +(&')%1'$'% :*$/3()'.% -$"&% (%
#"/(#% &($@',% 2+% J+@($(% (+.% ),"$'.% (,% $""&%
,'&:'$(,*$'7% =+% ,",(#6% U`% /3"/"#(,'% )(&:#')6%



Journal of Food Health and Technology Innovations
September Vol 7, No 15 (2024)

Arslan and Baş ISSN 2667-5803

635

1'2;32+;% 0',1''+% `Y<XY% ;$(&)6% 1'$'% ),*.2'.%
(+.% ,3'% )(&:#')% 1'$'% /".'.% (+.% ;$"*:'.%
(//"$.2+;% ,"% ,3'% 0$(+.7% ?3'% /"&:#','% #2),% "-%
/3"/"#(,'%:$".*/,)%(+.%,3'2$%/"/"(%&())%/"+,'+,%
1'$'%;29'+%2+%?(0#'%P7%?3'%/"/"(%&())%/"+,'+,%
9(#*')%2+%?(0#'%P%$'-'$%,"%,3'%(&"*+,%"-%/"/"(%
&())%.'/#($'.%"+%,3'%#(0'#%04%,3'%&(+*-(/,*$'$7%
%

2%.%$*/-,1'$-/-"#**

B"$,(0#'%!"#"$2&','$L%!"#"$%(+(#4)2)%"-%
/3"/"#(,'% )(&:#')% 1()% :'$-"$&'.% 12,3% (%
/"#"$2&','$% D^".'#% !\]YY6% K"+2/(% ^2+"#,(6%
a(:(+F7%M"$%'(/3%)(&:#'6%/"#"$%&'()*$'.%-$"&%_%
.2--'$'+,% :"2+,)% (+.% '9'$4% &'()*$'&'+,% 1()%
:'$-"$&'.% ,12/'7%!"#"$% 9(#*')% "-% ,3'% )(&:#')%
1'$'%$'/"$.'.%2+%!=H%E(0%/"#"$%)4),'&7%%

N&($,:3"+'L% !"#"$% &'()*$'&'+,% 92(%
)&($,:3"+'% 1()% &(.'% *)2+;% ,3'% !"#"$% C$(0%
DE""&(,2>D!F%SYSP%b'$)2"+%U7Z7SF%(::#2/(,2"+6%
132/3%/(+%$*+%"+%,3'%J+.$"2.%":'$(,2+;%)4),'&%
(+.%2)%(//'))20#'%-$"&%,3'%(::#2/(,2"+%),"$'7%J%
N(&)*+;% N^<J_P% _M%&".'#% )&($,:3"+'%1()%
*)'.% ,"% /(:,*$'% 2&(;')7% ?3'% )(&:#'% 2&(;')%
1'$'% ,(@'+% *+.'$% ),(02#2T'.% /(&'$(% -'(,*$')%
(//"$.2+;%,"%,3'%9($2(0#')%2+%?(0#'%S7%

!/,3-*,(4')1)#)%"*,"&*(,5#'$-*
*

?3'% :3",";$(:32+;% :$"/'.*$'% 1()%
/($$2'.%"*,%0',1''+%PSLYY%(+.%P_LYY%2+%(%/#")'.%
'+92$"+&'+,%12,3%9($2(0#'%.(4#2;3,%,"%&'',%,3'%
/"+.2,2"+)% "-% 0'2+;% )2&:#'6% 9'$)(,2#'% (+.% #"1%
/"),7% ?3'% )(&:#')% 1'$'% :#(/'.% "+% (% /'$,(2+%
0$(+.<&".'#% J]% :(:'$% ,"% '+)*$'% ,3(,% ,3'%
0(/@;$"*+.%/"#"$%1()%),(+.($.%(+.%)*),(2+(0#'7%
?"%:$'9'+,%/"#"$%.2--'$'+/')%,3(,%.2--'$'+,%#2;3,%
(+;#')% /"*#.% /$'(,'% 2+% ,3'% )(&:#')6%
&'()*$'&'+,)%1'$'%/($$2'.%"*,%04%:")2,2"+2+;%
,3'% )(&:#')% .2--'$'+,#4% "+% ,3'%J]% :(:'$7% ?3'%
$')*#,)%1'$'%"0,(2+'.%04%,(@2+;%,3'%(9'$(;'%"-%
,3')'% &'()*$'&'+,)7% B3",";$(:3)% 1'$'% ,(@'+%
-$"&% (% .2),(+/'% "-% UY<_Y% /&6% 2+% ]% .2--'$'+,%
:")2,2"+)6% (+.% 2&(;')% 1'$'% "0,(2+'.% 2+% ]%
.2--'$'+,%:")2,2"+)%-"$%'(/3%)(&:#'%DM2;*$'%PF7%
M"$%/"#"$%(+(#4)2)6%EG6%(G%(+.%0G%9(#*')%1'$'%
"0,(2+'.%92(%!"#"$%C$(0%(::#2/(,2"+%2+%,3'%!=H%
E(0%)4),'&%04%0$"1)2+;%-$"&%,3'%:3"+'c)%:3","%
;(##'$4% (+.% ,(@2+;% &'()*$'&'+,)% -$"&% _%
.2--'$'+,%:"2+,)%"-%,3'%/3"/"#(,'%)(&:#'%2&(;'7!!!

2%.%$*6,.'-*(,.('.,#)%"1*

7%#,.* (%.%$* &)88-$-"(-* 9:;<=% ?3'% ,",(#% /"#"$%
.2--'$'+/'% 2)% ,3'% #2+'($%.2),(+/'% 2+%/"#"$%):(/'%

0',1''+%,3'%,1"%)',%"-%/"<"$.2+(,')%(+.%.'-2+'.%
04%,3'%H5*(,2"+%P7%?",(#%/"#"$%.2--'$'+/'%9(#*'%
"-%,3'%)(&:#')%1()%/(#/*#(,'.%04%,3'%,(@2+;%,3'%
J]%:(:'$%()%"*$%$'-'$'+/'%:"2+,7%=+%'5*(,2"+%P6%
E!G6%(!G%(+.%0!G%9(#*')%$'-'$%,"%,3'%(9'$(;'%EG6%
(G% (+.% 0G% 9(#*')% "-% J]% :(:'$% *+.'$% '(/3%
)(&:#'7%%

TU=!VWTXY"!!WT%Y"!!WTRY"#

TX!Z!X$!I!X%$#

T%!Z!%$!I!%%$#

TR!Z!R$!I!R%$#

WBY!

!

>0)#-"-11*)"&-?*9>!<=%8=%2)%,3'%/"+.2,2"+%2+%
132/3% ,3'%/"#"$%"-% (+%"0O'/,% (::'($)%.2--'$'+,%
.':'+.2+;% "+% ,3'% #2;3,% )"*$/'7% J#,3"*;3%
)*0),(+/')% (::'($% ,"% 0'% ,3'% )(&'% /"#"$%13'+%
92'1'.%*+.'$% ,3'%)(&'%#2;3,%)"*$/'6% ,3'4%&(4%
(::'($% ,"% 0'% .2--'$'+,% /"#"$)% -$"&% '(/3% ",3'$%
*+.'$%.2--'$'+,%#2;3,%)"*$/')7%=+%(..2,2"+%,"%,3'%
!=H% EG(G0G% )4),'&% :$"92.'.% 04% ,3'%
/"#"$2&','$d% 2,% /(+% 0'% *)'.% ,"% .'-2+'% ,3'%
/3($(/,'$% "-% /"#"$% 5*(#2,4% D/3"/"#(,'% )*$-(/'%
/"#"$F7% =,% 2)%(+% 2&:"$,(+,%5*(#2,4%&'()*$'&'+,%
:($(&','$%-"$%&'()*$2+;%,3'%/"#"$%"-%/3"/"#(,'6%
132/3% /3(+;')% .':'+.2+;% "+% ,3'% /3(+;'% 2+%
,'&:'$(,*$'%/"+.2,2"+)%"$%2+(::$":$2(,'%),"$(;'%
/"+.2,2"+)% (-,'$% ,3'% /""#2+;% :3()'% "-% ,3'%
/3"/"#(,'7%=,%2)%/(#/*#(,'.%*)2+;%H5*(,2"+%S%DP`<
PWF7%

[\Z!BDDI!V!WWBDDIXY#"#!]!%!"#!
]!R!"#!Y!

DSF%

\')*#,)%(+.%R2)/*))2"+%%

2%/5,$)1%"*%8*/-,1'$-&*(%.%$*6,.'-1*

?3'%EG6%(G6%0G%.(,(%&'()*$'.%12,3%,3'%
/"#"$2&','$% ($'% ;29'+% 2+% ?(0#'% U7% J&"+;% ,3'%
)(&'%;$"*:%"-%/3"/"#(,'%)(&:#')6%,3'%#"1'),%EG%
9(#*')%1'$'%"0)'$9'.%2+%,3'%/3"/"#(,'%)(&:#')%
/".'.%e`6%f_6%H]6%?S6%bS6%^S6%Q_6%gU6%BS%(+.%
CPd%,3'%32;3'),%EG%9(#*')%1'$'%"0)'$9'.%2+%,3'%
132,'%/3"/"#(,'%)(&:#')%/".'.%eP6%fP6%^P6%QP%
(+.% gP7% EG% 2)% ,3'% 0$2;3,+'))<#2;3,+'))%
/"&:"+'+,%(+.%2,)%9(#*')%9($4%0',1''+%Y<PYY7%

©

Results and Discussion



Journal of Food Health and Technology Innovations
September Vol 7, No 15 (2024)

Arslan and Baş ISSN 2667-5803

636

hYi%;29')%2+-"$&(,2"+%(0"*,%.($@+'))%(+.%hPYYi%
(0"*,% #2;3,+'))7% 82,32+% ,3'% )/":'% "-% ,3'%
"0,(2+'.%.(,(6%2,%1()%"0)'$9'.%,3(,%,3'%EG%9(#*')%
"-% ,3'% /3"/"#(,'% )(&:#')% ):'/2-2'.% ()% h02,,'$%
/3"/"#(,'i% (+.% 12,3% (% /"/"(% .$4% &(,,'$% $(,2"%
32;3'$%,3(+%U_j%1'$'%(,%#"1'$%9(#*')%D/#")'%,"%
YF7% =,% 1()% "0)'$9'.% ,3(,% ,3'% EG% 9(#*')% "-% ,3'%
/3"/"#(,'% )(&:#')% ):'/2-2'.% ()% h132,'%
/3"/"#(,'i%2+%,3'%#(0'#%2+-"$&(,2"+6%(+.%132/3%
.2.% +",% /"+,(2+% (% /"/"(% &())% 1'$'% (,% 32;3'$%
9(#*')%D/#")'%,"%PYYF7%?3'%(9'$(;'%/"#"$%$(+;')%
"-% (##% &'()*$'.% )(&:#')% 1'$'% &'()*$'.%
0',1''+%SU7U_%(+.%XU7WS%-"$%EG%9(#*')7%

=+%,3'%!=H%E(0%)4),'&6%,3'%(G%9(#*'%2)%
,3'% /"&:"+'+,% ,3(,% )3"1)% ,3'% /"#"$% /3(+;'%
-$"&%;$''+%D<(F%,"%$'.%Dk(F%(+.%9($2')%0',1''+%
D<PSYF% (+.% DkPSYF7%J//"$.2+;% ,"% ,3'% "0,(2+'.%
.(,(6%+"%)2&2#($2,4%1()%"0)'$9'.%(&"+;%,3'%(G%
9(#*')%"-%,3'%)(&:#')7%=,%1()%"0)'$9'.%,3(,%,3'%
(9'$(;'% /"#"$% 9(#*')% "-% ,3'% (G% 9(#*')% "-% (##%
&'()*$'.% )(&:#')% 1'$'% 0',1''+% <_7YZ% (+.%
PY7UY7%

=+%,3'%!=H%E(0%)4),'&6%,3'%0G%9(#*'%2)%
,3'% /"&:"+'+,% ,3(,% )3"1)% ,3'% /"#"$% /3(+;'%
-$"&% 0#*'% D<0F% ,"% 4'##"1% Dk0F% (+.% 9($2')%
0',1''+%D<PSYF%(+.%DkPSYF7%83'+%,3'%0G%9(#*')%
1'$'%/"&:($'.%(//"$.2+;%,"%,3'%"0,(2+'.%.(,(6%
2,%1()%)''+%,3(,%(##%"-%,3'&%/"+)2),'.%"-%:")2,29'%
9(#*')6%)3"1'.%(%)2&2#($2,4%,"%,3'%EG%9(#*')%(+.%
1'$'% 2+9'$)'#4%:$":"$,2"+(#% ,"% ,3'%/"/"(%&())%
/"+,'+,%()%'>:'/,'.7%?3'%(9'$(;'%/"#"$%9(#*')%
"-%,3'%0G%9(#*')%"-%(##%&'()*$'.%)(&:#')%1'$'%
&'()*$'.%0',1''+%P7ZP%(+.%SW7XS7%

?3')'%$')*#,)%)3"1%,3(,%EG%9(#*')%3(9'%
(%12.'$%.2),$20*,2"+6%(+.% ,3'%/3"/"#(,'%)(&:#'%
/"#"$)% ($'% ;'+'$(##4% 2+% $'..2)3<4'##"1% /"#"$%
,"+')7% =+% ,3'% 132,'% /3"/"#(,'% )(&:#'% )(&:#')%
DeP6% fP6%^P6% QP% (+.%gPF6% ,3'% (G% 9(#*')% ($'%
+';(,29'%(+.%,3'%0G%9(#*')%($'%:")2,29'6%(+.%,3'%
0G% 9(#*')% ($'%&'()*$'.% 32;3'$% ,3(+% ,3'% ",3'$%
)(&:#'% 9(#*')7% ?3')'% $')*#,)% /"+-2$&% ,3(,% ,3'%
132,'%/3"/"#(,'%)(&:#')%3(9'%;$''+2)3<4'##"1%
/"#"$% ,"+')% D,3'% /3(+;'% "-% ,3'% (G% /"#"$%
:($(&','$% -$"&% +';(,29'% ,"% :")2,29'% 2+.2/(,')%
,3(,%,3'%/"#"$%/3(+;')%-$"&%;$''+%,"%$'.F7%%

EG6% (G6% 0G% .(,(% &'()*$'.% 12,3% (%
)&($,:3"+'%(::#2/(,2"+%($'%;29'+%2+%?(0#'%]7%=+%
(% )2&2#($% &(++'$6% ,3'% #"1'),% EG% 9(#*')% 1'$'%
"0)'$9'.%2+%eW6%f]6%HU6%?S6%bS6%^S6%Q_6%gU6%
BS%(+.%CP%/".'.%/3"/"#(,'%)(&:#')d%,3'%32;3'),%
EG%9(#*')%1'$'%"0)'$9'.%2+%eP6%fP6%̂ P6%QP%(+.%
gP% /".'.% 132,'% /3"/"#(,'% )(&:#')7% =,% 1()%

"0)'$9'.% ,3(,% ,3'% (9'$(;'% /"#"$% $(+;')% "-% (##%
&'()*$'.%)(&:#')%1'$'%0',1''+%S_7S%(+.%XX%-"$%
EG%9(#*')7%

83'+%,3'%(G%9(#*')%"-%,3'%)(&:#')%1'$'%
'>(&2+'.6% 2,% 1()% "0)'$9'.% ,3(,% ,3'$'% 1()% +"%
/#")'+'))%"$%)2&2#($2,4%0',1''+%,3'%)(&:#')%2+%
,'$&)%"-%/"/"(%.$4%&(,,'$6%(+.%2,%1()%)''+%,3(,%
,3'% (9'$(;'% (G% 9(#*')% "-% ,3'% )(&:#')% 1'$'%
&'()*$'.% 0',1''+% <U7U% (+.% PX7P7% 83'+% 0G%
9(#*')% 1'$'% '>(&2+'.6% 2,% 1()% )''+% ,3(,% ,3'4%
1'$'%2+9'$)'#4%:$":"$,2"+(#%,"%/"/"(%.$4%&(,,'$6%
()% 2+%EG%9(#*')7%?3'%0G%9(#*')%"-% ,3'%)(&:#')%
1'$'%&'()*$'.%0',1''+%<_%(+.%US7S7%

7%#,.*(%.%$*&)88-$-"(-**

=+% "$.'$% ,"% /(#/*#(,'% ,3'% ,",(#% /"#"$%
.2--'$'+/'% -"$% '(/3% /3"/"#(,'% )(&:#'6% ,3'% EG6%
(G6%0G%9(#*')%"-%,3'%J]%132,'%:(:'$%&'()*$'.%
12,3% ,3'% /"#"$2&','$% (+.% )&($,:3"+'%
(::#2/(,2"+%1'$'%/(#/*#(,'.%()%E!G6%(!G6%0!G% 2+%
H5*(,2"+%P6%(+.%,3'%9(#*')%;29'+%2+%?(0#'%_%1'$'%
"0,(2+'.7% =+% (+% '--"$,% ,"%&(@'% (% 0',,'$% 92)*(#%
'9(#*(,2"+6% ,3'% .(,(% 2+% ?(0#'% _% 3()% 0''+%
/"+9'$,'.% 2+,"% (% ;$(:3% DM2;*$'% PF7% J)% /(+% 0'%
)''+%-$"&%,3'%-2;*$'6%,3'$'%2)%(%/#")'%)2&2#($2,4%
0',1''+% ,3'% ?",(#% !"#"$%R2--'$'+/'% 9(#*')% "-%
,3'%)(&:#')7%%

%

>0)#-"-11*)"&-?*9>!<*6,.'-1*

!(#/*#(,'.% 832,'+'))% 2+.'>% D8=F%
9(#*')%"-%,3'%)(&:#')%1'$'%#2),'.%2+%?(0#'%]%(+.%
,3'4% 1'$'% 92)*(#2T'.% 2+% M2;*$'% S% -"$% 0',,'$%
/"&:($2)"+7%J)%12,3%,3'%?",(#%!"#"$%R2--'$'+/'%
9(#*')6% ,3'$'% 2)% (% /#")'% )2&2#($2,4% 0',1''+% ,3'%
9(#*')%"-%/"#"$2&','$%(+.%)&($,:3"+'7%%%

E(),%"-%(##6%/"##'/,'.%.(,(%1'$'%(+(#4T'.%
(+.% )&($,:3"+'% .(,(%1'$'% /"&:($'.%12,3% ,3'%
/"#"$2&','$% .(,(7% =+% ,32)% /"+,'>,6% /"#"$2&','$%
.(,(%1()%(//':,'.%"$%$'/";+2)'.%()%),(+.($,7%?3'%
/"'--2/2'+,% "-% .','$&2+(,2"+% D\"F% (+.% (0)"#*,'%
(9'$(;'%.'92(,2"+%DJJRF%1'$'%.','$&2+'.6%(+.%
,3')'%9(#*')%1'$'%*)'.%,"%/"&:($'%)&($,:3"+'%
12,3% /"#"$2&','$7% ?3'% JJR% 2)% /(#/*#(,'.% 04%
H5*(,2"+% U6% 13'$'% 4#$%&'( (+.% 4#$)*&+,( .'+",'% ,3'%
/"#"$2&',$2/%(+.%)&($,:3"+'%.(,(6%$'):'/,29'#46%
(+.%:%2)%,3'%+*&0'$%"-%)(&:#'7%

!

!!" # $%& '!
"#$

()"%&'())"%!*'+,( )"%&'(* +, -./ 0 122!!!!"#!



Journal of Food Health and Technology Innovations
September Vol 7, No 15 (2024)

Arslan and Baş ISSN 2667-5803

637

!

\"% (+.% JJR% 9(#*')% -"$% ?",(#% !"#"$%
R2--'$'+/'% 1'$'% -"*+.% ,"% 0'% ()% Y7ZZ% (+.%
PX7ZXj6%$'):'/,29'#47%M"$%,3'%832,'+'))%=+.'>6%
,3'%\"%1'$'%.','$&2+'.%()%Y7ZZ%(+.% ,3'%JJR%
9(#*'%1()%/(#/*#(,'.%()%PU7`Wj7%J#,3"*;3%,3'%
\"% 9(#*')% -"*+.% 1'$'% (//':,(0#'6% 2,% 1()%
"0)'$9'.%,3(,%,3'%/(#/*#(,'.%JJR%9(#*')%1'$'%
(0"9'%PYj6%132/3%)3"1)% ,3(,% ,3'%&',3".%3()%
$""&%-"$%2&:$"9'&'+,7%

2%"(.'1)%"*

=+% ,32)% ),*.46% )(&:#')% "-% /3"/"#(,'6% (%
12.'#4%/"+)*&'.%-"".%:$".*/,6%1'$'%(+(#4T'.%
,"% &'()*$'% ,3'% *)(02#2,4% "-% )&($,:3"+'%
(::#2/(,2"+)% 2+%.(2#4% #2-'7%?3'%'--'/,29'+'))%"-%
,32)%+'1%&',3".%1()%5*'),2"+'.%04%/"&:($2+;%
,3'% &'()*$'&'+,% .(,(% "0,(2+'.% -$"&% ,3'%
/"#"$2&','$% (+.% )&($,:3"+'% (::#2/(,2"+)% "-%
9($2"*)%/3"/"#(,'%)(&:#')%/"+,(2+2+;%.2--'$'+,%
(&"*+,)%"-%/"/"(%)"#2.)7%

N&($,:3"+')6% 132/3% ($'% '()4<,"<*)'6%
:"$,(0#'% (+.% -(),% .'92/')6% ($'% 2+/$'()2+;#4%
:$'-'$$'.%2+%,3'%-2'#.%0'/(*)'%,3'4%."%+",%$'5*2$'%
'>:'+)29'%'5*2:&'+,%"$%32;3%#'9'#)%"-%'>:'$,2)'7%
M"$% ,32)% :*$:")'6% 2,% 2)% 5*2,'% :$(/,2/(#% ,"% *)'% (%
)&($,:3"+'% 12,3% (% :$"/'))"$% (+.% .','/,"$%
-*+/,2"+7% N&($,:3"+')% ($'% (9(2#(0#'%
'9'$413'$'%(+.%,3'%/(#/*#(,'.%+*&'$2/(#%9(#*')%
/(+%0'%'()2#4%)3($'.%"9'$%#"+;%.2),(+/')%,3(+@)%
,"% 2+,'$+',%(//'))7%N&($,:3"+')6%132/3%."%+",%

$'5*2$'% (+4% /"),% (+.% ($'% "1+'.% 04% (#&"),%
'9'$4"+'% ,".(46% 3(9'% ,3'%:",'+,2(#% ,"% :'$-"$&%
$"*,2+'% ,'),)% :'$-"$&'.% 04% ,$(2+'.% :'$)"++'#%
*)2+;% #(0"$(,"$4% 2+),$*&'+,(,2"+% 5*2/@#4% (+.%
"+<)2,'7%

^(+4% (.9(+/'.% )&($,:3"+'<0()'.%
.'92/')% 3(9'% 0''+% 2.'+,2-2'.6% )3"12+;%
(::#2/(,2"+)%2+%,3'%-"".%)(-',4%)'/,"$6%()%1'##%()%
2+%&'.2/2+'6%,3'%'+92$"+&'+,%(+.%2+.*),$47%?3'%
$'(#% 5*'),2"+% 2)% :'$3(:)% 13'+% ,3')'%
)&($,:3"+')% 12##% ),($,% ,"% 0'% 12.'#4% )''+% "+%
-($&)6% $'),(*$(+,)% (+.% &($@',)7% Q'/(*)'% ,32)%
12##%&'(+%(%;$'(,'$%(1($'+'))%"-%13(,%1'%'(,7%

?32)%),*.4%3()%)3"1+%,3(,%)&($,:3"+')%
/(+% 0'% *)'.% ()% (+% '--'/,29'% ,""#% -"$% /"#"$%
(+(#4)2)% 2+% -"".)% (+.% /(+% ),"$'% 2+-"$&(,2"+%
(0"*,% /"#"$% .2--'$'+/')% 2+% -"".)7% !"+)2.'$2+;%
,3'%:$'9(#'+/'%"-%)&($,:3"+')6%2,%2)%(+%'>/2,2+;%
$')*#,% ,3(,% /"+)*&'$)% /(+% 5*2/@#4% (//'))%
2+-"$&(,2"+% (0"*,% ,3'% (::'($(+/'% "-% -"".)%
$';($.#'))%"-%,2&'%"$%:#(/'7%M*,*$'%$')'($/3%/(+%
0'% .'9",'.% ,"% ,3'% (//'))202#2,4% "-% (::#2/(,2"+)%
,3(,% 12##% :$"92.'% (//'))% ,"% /"#"$% 2+-"$&(,2"+%
(0"*,% -"".)% *)2+;% )&($,:3"+')% (+.% ,3'%
.'9'#":&'+,%"-%,3')'%(::#2/(,2"+)7%

%

J/@+"1#'.;'&'+,%

J*,3"$)%.'/#($'%+"%/"+-#2/,)%"-%2+,'$'),7%%

%

@-8-$-"(-1%

P7! N(32+% N6% N*&+*% NC7% B34)2/(#%
:$":'$,2')%"-%-"".)7%N:$2+;'$%N/2'+/'%l%
Q*)2+'))%^'.2(d%SYY`%^(4%S]7%

S7! E'"+%K6%^'$4%R6%B'.$')/32%M6%E'"+%a7%
!"#"$%&'()*$'&'+,% 2+% E"% ("% 0"% *+2,)%
-$"&% \CQ% .2;2,(#% 2&(;')7% M"".%
$')'($/3% 2+,'$+(,2"+(#7% SYY`% R'/%
PdUZDPYFLPYX]<ZP7%%

U7! K')@2+%^6%N',#'@%B6%R'&2$% N7%e)'% "-%
/"#"$% &'()*$'&'+,% )4),'&)% 2+% -"".%
)/2'+/'%(+.%(;$2/*#,*$'7%=+=+,'$+(,2"+(#%
(.9(+/'.% $')'($/3')% l% '+;2+''$2+;%
/"+;$'))%SYPW%f"9%P`%D::7%P`<PXF7%%

]7! \(,'+2% C6% R($2"% B6% !(9(##"% M7%
N&($,:3"+'<0()'.% -"".% .2(;+"),2/%
,'/3+"#";2')L%J%$'92'17%N'+)"$)7%SYPW%
a*+%SYdPWD`FLP]_U7%

_7! ^(%?6%8(+;%V6%8'2%^6%E(+%?6%8(+;%a6%
Q("% N6% C'% m6% M(+;% n6% N*+% o7%
J::#2/(,2"+%"-%)&($,<:3"+'%*)'%2+%$(:2.%
-"".% .','/,2"+6% -"".% ,$(/'(02#2,4%
)4),'&)6% (+.% :'$)"+(#2T'.% .2',%
;*2.(+/'6%&(@2+;%"*$%.2',%&"$'%3'(#,37%
M"".%\')'($/3%=+,'$+(,2"+(#7%SYSS%M'0%
PdP_SLPPYZPX7%

`7! C":(#%a6%^*,3*%^7%V(+.3'#.%:"$,(0#'%
(+(#4,2/)% -"$% -"".% -$(*.% .','/,2"+6% ,3'%
'9"#*,2"+% "-% +'>,<;'+'$(,2"+%
)&($,:3"+'<0()'.% -"".% )'+)"$)L% ?3'%
O"*$+'46%,3'%&2#'),"+')6%,3'%/3(##'+;')%
.'0($$2+;%,3'%.'),2+(,2"+7%?$J!%?$'+.)%
2+% J+(#4,2/(#% !3'&2),$47% SYSU% R'/%
SWLPPW_Y]7%

W7! f'#2)% aE6% ?)(;@($2)% JN6% R2##"+% ^a6%
V(O)#"9(% a6% H##2",,% !?7% N&($,:3"+'<

Acknowledgement



Journal of Food Health and Technology Innovations
September Vol 7, No 15 (2024)

Arslan and Baş ISSN 2667-5803

638

0()'.%":,2/(#%())(4)%2+%,3'%-"".%)(-',4%
-2'#.7% ?$J!% ?$'+.)% 2+% J+(#4,2/(#%
!3'&2),$47%SYSY%J*;%PdPSZLPP_ZU]7%

X7! n(+;%?6%E*"%p6%Q'1(#%?6%E2%E6%o*%n6%
a(-($2% N^6% E2+% o7% 83'+% )&($,:3"+'%
'+,'$)%-"".%)(-',4L%J%$'92'1%2+%"+<)2,'%
(+(#4)2)%-"$%-"".0"$+'%:(,3";'+)%*)2+;%
)&($,:3"+'<())2),'.% 02")'+)"$)7% M"".%
!3'&2),$47%SYSS%f"9%P_dUZ]LPUU_U]7%

Z7! e:(.34(4%N6%K*&($%J6%N$29(),(9(%^6%
N$29(),(9(% J6% R129'.2% J6% N2+;3% \K6%
N$29(),(9(%NK7%\'/'+,%(.9(+/'&'+,)%"-%
)&($,:3"+'<0()'.% )'+)2+;% ,'/3+"#";4%
-"$%.2(;+")2)6%-"".%)(-',4%(+(#4)2)6%(+.%
'+92$"+&'+,(#% &"+2,"$2+;7% ?(#(+,(7%
SYS]%J:$%PYLPS`YXY7%

PY7!K(#2+"1)@(% K6% 8"O+"1)@2% 86%
?"02)T'1)@2%^7%N&($,:3"+')% ()% ,""#)%
-"$% '5*2,(0#'% -"".% 5*(#2,4% ())'))&'+,7%
?$'+.)%2+%M"".%N/2'+/'%l%?'/3+"#";47%
SYSP%^(4%PdPPPLSWP<Z7%

PP7!M$(+/(% JN6% g#29'2$(% EN7% J::#2/(,2"+)%
"-% )&($,:3"+')% 2+% -"".% (+(#4)2)7%
=+N&($,:3"+'<Q()'.% R','/,2"+%
R'92/')% SYSP% a(+% P% D::7% S]Z<S`XF7%
H#)'92'$7%

%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%

PS7!E*%n6%N32%p6%E2*%m7%N&($,:3"+'<0()'.%
02")'+)"$)%-"$%:"$,(0#'%-"".%'9(#*(,2"+7%
!*$$'+,%g:2+2"+%2+%M"".%N/2'+/'7%SYPZ%
J*;%PdSXLW]<XP7%

PU7!N"+;%86%a2(+;%f6%8(+;%V6%b2+/'+,%a7%
e)'%"-% )&($,:3"+'%92.'")% (+.%:(,,'$+%
$'/";+2,2"+% -"$% -"".% (*,3'+,2/(,2"+7%

N'+)"$)% (+.% J/,*(,"$)% QL% !3'&2/(#7%
SYSY%M'0%PdUY]LPSWS]W7%

P]7!Q(q% R7% N'+)2,29'% (+.% $'#2(0#'% :(:'$<
0()'.% ;#*/")'% )'+)2+;% &'/3(+2)&)%
12,3%)&($,:3"+'% $'(."*,%*)2+;% ,3'%EG%
(G%0G%/"#"$%):(/'7%J+(#4,2/(#%^',3".)7%
SYPWdZD]WFL``ZX<WY]7%

P_7!Q(q% R6% rT;'+% N7% Cs.(% J+(#2T#'$2+.'%
J@s##s% ?'#'-"+% 2#'% \'+@% r#tu&uL%
N:'@,$"-","&',$2@% r#tu&'% K"#(4% 9'%
Ruqu@<^(#24',#2% Q2$% J#,'$+(,2-7%
J+@($(A?*$@'47%SYSS%^(4%WLPPS7%
%

P`7!Q$2"+')% b6% J;*2#'$(% a^6% Q$"1+% !7%
H--'/,% "-% )*$-(/'% ,":";$(:34% "+% /"#"$%
(+.%;#"))%"-%/3"/"#(,'%)(&:#')7%a"*$+(#%
"-% -"".% '+;2+''$2+;7% SYY`% R'/%
PdWWD]FLWW`<XU7%

PW7!R2+t'#% H7%K(@("% n(vs%
H+@(:)u#()4"+*+*+% w2@"#(,(.(% n(v%
K*)&()s+(% H,@2)2+2+%
x+/'#'+&')2%DR"/,"$(#% .2))'$,(,2"+6%
xN?JfQeE%JnR=f%yfxbH\Nx?HNx%
MHf%QxEx^EH\x%HfN?x?yNyF7%

%

0()'.%":,2/(#%())(4)%2+%,3'%-"".%)(-',4%
-2'#.7% ?$J!% ?$'+.)% 2+% J+(#4,2/(#%
!3'&2),$47%SYSY%J*;%PdPSZLPP_ZU]7%

X7! n(+;%?6%E*"%p6%Q'1(#%?6%E2%E6%o*%n6%
a(-($2% N^6% E2+% o7% 83'+% )&($,:3"+'%
'+,'$)%-"".%)(-',4L%J%$'92'1%2+%"+<)2,'%
(+(#4)2)%-"$%-"".0"$+'%:(,3";'+)%*)2+;%
)&($,:3"+'<())2),'.% 02")'+)"$)7% M"".%
!3'&2),$47%SYSS%f"9%P_dUZ]LPUU_U]7%

Z7! e:(.34(4%N6%K*&($%J6%N$29(),(9(%^6%
N$29(),(9(% J6% R129'.2% J6% N2+;3% \K6%
N$29(),(9(%NK7%\'/'+,%(.9(+/'&'+,)%"-%
)&($,:3"+'<0()'.% )'+)2+;% ,'/3+"#";4%
-"$%.2(;+")2)6%-"".%)(-',4%(+(#4)2)6%(+.%
'+92$"+&'+,(#% &"+2,"$2+;7% ?(#(+,(7%
SYS]%J:$%PYLPS`YXY7%

PY7!K(#2+"1)@(% K6% 8"O+"1)@2% 86%
?"02)T'1)@2%^7%N&($,:3"+')% ()% ,""#)%
-"$% '5*2,(0#'% -"".% 5*(#2,4% ())'))&'+,7%
?$'+.)%2+%M"".%N/2'+/'%l%?'/3+"#";47%
SYSP%^(4%PdPPPLSWP<Z7%

PP7!M$(+/(% JN6% g#29'2$(% EN7% J::#2/(,2"+)%
"-% )&($,:3"+')% 2+% -"".% (+(#4)2)7%
=+N&($,:3"+'<Q()'.% R','/,2"+%
R'92/')% SYSP% a(+% P% D::7% S]Z<S`XF7%
H#)'92'$7%

%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%

PS7!E*%n6%N32%p6%E2*%m7%N&($,:3"+'<0()'.%
02")'+)"$)%-"$%:"$,(0#'%-"".%'9(#*(,2"+7%
!*$$'+,%g:2+2"+%2+%M"".%N/2'+/'7%SYPZ%
J*;%PdSXLW]<XP7%

PU7!N"+;%86%a2(+;%f6%8(+;%V6%b2+/'+,%a7%
e)'%"-% )&($,:3"+'%92.'")% (+.%:(,,'$+%
$'/";+2,2"+% -"$% -"".% (*,3'+,2/(,2"+7%

N'+)"$)% (+.% J/,*(,"$)% QL% !3'&2/(#7%
SYSY%M'0%PdUY]LPSWS]W7%

P]7!Q(q% R7% N'+)2,29'% (+.% $'#2(0#'% :(:'$<
0()'.% ;#*/")'% )'+)2+;% &'/3(+2)&)%
12,3%)&($,:3"+'% $'(."*,%*)2+;% ,3'%EG%
(G%0G%/"#"$%):(/'7%J+(#4,2/(#%^',3".)7%
SYPWdZD]WFL``ZX<WY]7%

P_7!Q(q% R6% rT;'+% N7% Cs.(% J+(#2T#'$2+.'%
J@s##s% ?'#'-"+% 2#'% \'+@% r#tu&uL%
N:'@,$"-","&',$2@% r#tu&'% K"#(4% 9'%
Ruqu@<^(#24',#2% Q2$% J#,'$+(,2-7%
J+@($(A?*$@'47%SYSS%^(4%WLPPS7%
%

P`7!Q$2"+')% b6% J;*2#'$(% a^6% Q$"1+% !7%
H--'/,% "-% )*$-(/'% ,":";$(:34% "+% /"#"$%
(+.%;#"))%"-%/3"/"#(,'%)(&:#')7%a"*$+(#%
"-% -"".% '+;2+''$2+;7% SYY`% R'/%
PdWWD]FLWW`<XU7%

PW7!R2+t'#% H7%K(@("% n(vs%
H+@(:)u#()4"+*+*+% w2@"#(,(.(% n(v%
K*)&()s+(% H,@2)2+2+%
x+/'#'+&')2%DR"/,"$(#% .2))'$,(,2"+6%
xN?JfQeE%JnR=f%yfxbH\Nx?HNx%
MHf%QxEx^EH\x%HfN?x?yNyF7%

%0()'.%":,2/(#%())(4)%2+%,3'%-"".%)(-',4%
-2'#.7% ?$J!% ?$'+.)% 2+% J+(#4,2/(#%
!3'&2),$47%SYSY%J*;%PdPSZLPP_ZU]7%

X7! n(+;%?6%E*"%p6%Q'1(#%?6%E2%E6%o*%n6%
a(-($2% N^6% E2+% o7% 83'+% )&($,:3"+'%
'+,'$)%-"".%)(-',4L%J%$'92'1%2+%"+<)2,'%
(+(#4)2)%-"$%-"".0"$+'%:(,3";'+)%*)2+;%
)&($,:3"+'<())2),'.% 02")'+)"$)7% M"".%
!3'&2),$47%SYSS%f"9%P_dUZ]LPUU_U]7%

Z7! e:(.34(4%N6%K*&($%J6%N$29(),(9(%^6%
N$29(),(9(% J6% R129'.2% J6% N2+;3% \K6%
N$29(),(9(%NK7%\'/'+,%(.9(+/'&'+,)%"-%
)&($,:3"+'<0()'.% )'+)2+;% ,'/3+"#";4%
-"$%.2(;+")2)6%-"".%)(-',4%(+(#4)2)6%(+.%
'+92$"+&'+,(#% &"+2,"$2+;7% ?(#(+,(7%
SYS]%J:$%PYLPS`YXY7%

PY7!K(#2+"1)@(% K6% 8"O+"1)@2% 86%
?"02)T'1)@2%^7%N&($,:3"+')% ()% ,""#)%
-"$% '5*2,(0#'% -"".% 5*(#2,4% ())'))&'+,7%
?$'+.)%2+%M"".%N/2'+/'%l%?'/3+"#";47%
SYSP%^(4%PdPPPLSWP<Z7%

PP7!M$(+/(% JN6% g#29'2$(% EN7% J::#2/(,2"+)%
"-% )&($,:3"+')% 2+% -"".% (+(#4)2)7%
=+N&($,:3"+'<Q()'.% R','/,2"+%
R'92/')% SYSP% a(+% P% D::7% S]Z<S`XF7%
H#)'92'$7%

%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%

PS7!E*%n6%N32%p6%E2*%m7%N&($,:3"+'<0()'.%
02")'+)"$)%-"$%:"$,(0#'%-"".%'9(#*(,2"+7%
!*$$'+,%g:2+2"+%2+%M"".%N/2'+/'7%SYPZ%
J*;%PdSXLW]<XP7%

PU7!N"+;%86%a2(+;%f6%8(+;%V6%b2+/'+,%a7%
e)'%"-% )&($,:3"+'%92.'")% (+.%:(,,'$+%
$'/";+2,2"+% -"$% -"".% (*,3'+,2/(,2"+7%

N'+)"$)% (+.% J/,*(,"$)% QL% !3'&2/(#7%
SYSY%M'0%PdUY]LPSWS]W7%

P]7!Q(q% R7% N'+)2,29'% (+.% $'#2(0#'% :(:'$<
0()'.% ;#*/")'% )'+)2+;% &'/3(+2)&)%
12,3%)&($,:3"+'% $'(."*,%*)2+;% ,3'%EG%
(G%0G%/"#"$%):(/'7%J+(#4,2/(#%^',3".)7%
SYPWdZD]WFL``ZX<WY]7%

P_7!Q(q% R6% rT;'+% N7% Cs.(% J+(#2T#'$2+.'%
J@s##s% ?'#'-"+% 2#'% \'+@% r#tu&uL%
N:'@,$"-","&',$2@% r#tu&'% K"#(4% 9'%
Ruqu@<^(#24',#2% Q2$% J#,'$+(,2-7%
J+@($(A?*$@'47%SYSS%^(4%WLPPS7%
%

P`7!Q$2"+')% b6% J;*2#'$(% a^6% Q$"1+% !7%
H--'/,% "-% )*$-(/'% ,":";$(:34% "+% /"#"$%
(+.%;#"))%"-%/3"/"#(,'%)(&:#')7%a"*$+(#%
"-% -"".% '+;2+''$2+;7% SYY`% R'/%
PdWWD]FLWW`<XU7%

PW7!R2+t'#% H7%K(@("% n(vs%
H+@(:)u#()4"+*+*+% w2@"#(,(.(% n(v%
K*)&()s+(% H,@2)2+2+%
x+/'#'+&')2%DR"/,"$(#% .2))'$,(,2"+6%
xN?JfQeE%JnR=f%yfxbH\Nx?HNx%
MHf%QxEx^EH\x%HfN?x?yNyF7%

%

16.



Journal of Food Health and Technology Innovations
September Vol 7, No 15 (2024)

Arslan and Baş ISSN 2667-5803

639



Journal of Food Health and Technology Innovations
September Vol 7, No 15 (2024)

Arslan and Baş ISSN 2667-5803

640



Journal of Food Health and Technology Innovations
September Vol 7, No 15 (2024)

Arslan and Baş ISSN 2667-5803

641



Journal of Food Health and Technology Innovations
September Vol 7, No 15 (2024)

Arslan and Baş ISSN 2667-5803

642



Journal of Food Health and Technology Innovations
September Vol 7, No 15 (2024)

Arslan and Baş ISSN 2667-5803

643


