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INTRODUCTION

,%-.' !/B/%S/<' %&B!/#-/<' #F/&$%"&' #-' #' U"$/&$%#*'
-")!B/'"+'#&%>#*'U!"$/%&'#&<'/--/&$%#*'&)$!%/&$-'+"!'
.)>#&' <%/$-' Z@HU/&="&D' #&<' MG"H0' 1231]9' M&' #<6
<%$%"&' $"' %$-' &)$!%$%"&#*' S#*)/0' I-.'U*#=' %>U"!$#&$'
!"*/' %&'U!"S%<%&D' %&B">/-'#&<'U"S/!$='#**/S%#$%"&'
%&'G"$.'!)!#*'#&<')!G#&'#!/#-'"+'>#&='</S/*"U%&D'
B")&$!%/-9':)/'$"'$./'-)-B/U$%G%*%$='"+'I-.'$"'B./>%6
B#*0' >%B!"G%#*' #&<' U.=-%B#*' </$/!%"!#$%"&0' S#!%")-'
U!/-/!S#$%"&' $/B.&%E)/-' #!/' U)$' %&' U*#B/' $"' B./BH'
-U"%*#D/' Z@="0' 3VV1]9' ,%-.' -U"%*#D/' %-' #' >/$#G"*%B'
U!"B/--' $.#$' B#)-/-' I-.' $"' G/' )&</-%!#G*/' +"!' .)6
>#&' B"&-)>U$%"&'<)/' $"' B.#&D/-' %&' -/&-"!=' #&<'
&)$!%$%"&#*' B.#!#B$/!%-$%B-9' W.)-0' U!"B/--%&D' #&<'
U!/-/!S#$%"&' "+' +!/-.' I-.' [/!/' "+' )$>"-$' %>U"!6
$#&B/'$"'>#%&$#%&'U!"<)B$'E)#*%$=0'!/<)B/'[#-$#D/'
#&<' U!/S/&$' /B"&">%B' *"--/-' ZJ**/=' /$' #*90' 1222]9'
C/$."<-' "+' I-.' U!/-/!S#$%"&' %&B*)</' +!//d%&D0'
->"H%&D0' B#&&%&D0' -)&6<!=%&D' /$B9' Z@="0' 3VV1]9'
P>"H%&D' %-' $./' "*</-$' #&<'>"-$' B">>"&'>/$."<'
"+'I-.'U!/-/!S#$%"&' %&'>#&='</S/*"U%&D'B")&$!%/-'
Z8)>"*)6(".&-"&'/$'#*90'1232]9'P>"H/6<!%/<'I-.'%-'
#'$!#<%$%"&#*'U#!$'"+'$./'<%/$'"+'#'*#!D/'-/B$%"&'"+'$./'
["!*<e-'U"U)*#$%"&'#&<' %$' %-' !/*%-./<' +"!' %$-' #UU/6
$%d%&D'b#S"!'#&<'$#-$/' Z8%%&68#G%!%'/$'#*90'1233]9' M&'
-U%$/'"+'&)>/!")-'G/&/I$-'</!%S/<'+!">'I-.'->"H6
%&D0'->"H/6<!%/<'I-.'%-'-$%**'-)-B/U$%G*/'$"'"X%<#$%S/'
#&<'>%B!"G%#*'-U"%*#D/9'W!#<%$%"&#**='U!/U#!/<'."$'
->"H/6<!%/<'I-.'U!"<)B$-'-)A/!'./#S='%&-/B$'%&+/-6
$#$%"&0' .%D.'>"%-$)!/' B"&$/&$0' G#B$/!%#' #&<' +)&D#*'
#F#BH0'[.%B.'B#)-/'!/<)B/<'-./*+'*%+/'ZW"G"!0'3V7T]9'
_"$'->"H/'<!%/<'I-.' %-' *%#G*/' $"'U!"$/%&'</D!#<#6
$%"&'<)/'$"'C%**#!<'G!"[&%&D'ZO%*G/!$'#&<'8&")*/0'
3V5^]9' M&' #<<%$%"&0' ->"H/' </U"-%$/<' "&' I-.' <)!6
%&D' ->"H%&D' %-' B">U"-/<' "+' B#!G"X=*' #&<' -">/'
U"*=6&)B*/#!' #!">#$%B' .=<!"B#!G"&-0' [.%B.' .#S/'
G//&' %>U*%B#$/<' %&' </D/&/!#$%S/' <%-/#-/-' -)B.' #-'
B#&B/!' Z@="0'1223]9' M&'S%/['"+' $./'#+"!/>/&$%"&/<'
U!"G*/>-0'%$'%-'&/B/--#!='$"'/&.#&B/'$./'E)#*%$='#$6
$!%G)$/-'#&<'-./*+'*%+/'"+'->"H/6<!%/<'I-.'#-'[/**'#-'
!/<)B/' $./'.#d#!<")-'/A/B$'"+'->"H/'"&'B"&-)>6
/!-0'./&B/'$./')-/'"+' !"#$%&'!()#*)"&'>#!%&#</9';**'
U#!$-'"+' !"#$%&'!()#*)"&'U"--/--'&)$!%$%"&#*'#&<'>/6
<%B%&#*'S#*)/-'Zf#*%[#*'/$'#*90'1233#]9'W./'*/#S/-'B"&6
$#%&' /--/&$%#*' #>%&"' #B%<-0' S%$#>%&-' #&<'>%&/!#*-'
Z,#./=0'122^g'O!)GG/&'#&<':/&$"&0'122T]9' !"#$%&'
!()#*)"&' /X.%G%$-' U"$/&$' U.#!>#B"*"D%B#*' #B$%S%$%/-0'
*"[' $"X%B%$=' #&<' /B"&">%B' S%#G%*%$=' [./&' B">6
U#!/<'[%$.' -=&$./$%B' <!)D-' Zf#*%[#*' /$' #*90' 1233#]'
#&<'B")*<'-/!S/'#-'#'+)&B$%"&#*'+""<'Zf#*%[#*'/$'#*90'
1233G]9'C=!%#<'U.=$"B./>%B#*-'U!/-/&$'%&'C"!%&D#'
#!/'!/-U"&-%G*/' +"!' %$-'U.#!>#B"*"D%B#*'U!"U/!$%/-9'
;&'/X#>%&#$%"&'"+'$./'U.=$"B./>%B#*-'"+'>"!%&D#'
-U/B%/-'#A"!<-'$./'"UU"!$)&%$='$"'/X#>%&/'#'!#&D/'

"+' )&%E)/' B">U")&<-' Z,#./=' /$' #*90' 1223g' N/&&/F'
/$' #*90' 1224]9' h#!%")-' B">U")&<-' .#S/' G//&' %-"6
*#$/<'+!">'>"!%&D#'U!/U#!#$%"&-'#&<'#!/'!/U"!$/<'
$"' .#S/' .=U"$/&-%S/0' #&$%B#&B/!' #&<' #&$%G#B$/!%#*'
U!"U/!$%/-'Z:#X/&G%B.*/!'/$'#*90'3VV3g'N/&&/F'/$'#*90'
1224g'C/H"&&/&' #&<':!iD/!0' 1224]9' W./' "Gc/B$%S/'
"+'$.%-'-$)<='[#-'$"'</$/!>%&/'$./'/A/B$'"+' !"#$%&'
!()#*)"&'>#!%&#</'"&'B./>%B#*'B">U"-%$%"&'#&<'-/&6
-"!='B.#!#B$/!%-$%B-'"+' ->"H/6<!%/<';+!%B#&'B#$I-.'
Z,(&"#&-'%&"#).#$/-]'-$"!/<'+"!'$["'>"&$.-9

MATERIALS AND METHODS

Preparation of Marinade

,!/-.'>"!%&D#' */#S/-'[/!/'"G$#%&/<' +!">' $./'j&%6
S/!-%$='"+'M*"!%&0'M*"!%&0'K%D/!%#9'W./'*/#S/-'[/!/'#%!'
<!%/<'+"!'T'<#=-'#$'#>G%/&$'$/>U/!#$)!/'Z45`1'a ]'#&<'
D!")&<' %&$"'U"[</!')-%&D'#' +""<'G*/&</!' ZP$#!*%$/0'
C"</*'K"?Pk6VVV' _MK;]9' !"#$%&'!()#*)"&'>#!%&#</'
ZCJC]'[#-'U!/U#!/<'G='#<<%&D'-/U#!#$/*='-U/B%IB'
E)#&$%$=' Z32'D0'12'D'"!'42'D]'"+' !"#$%&'!()#*)"&' */#+'
U"[</!'$"'3222'>*'"+'[#$/!'$"'+"!>'30'1'"!'4Y'CJC'
!/-U/B$%S/*=9'^2'D'"+'-#*$'"!'1'D'"+'N_;'[#-'#<</<'
-/U#!#$/*=' $"'3222'>*'"+'[#$/!' $"' +"!>'^Y'G!%&/'"!'
291Y'N_;' -"*)$%"&9'K"' #<<%$%S/'[#-' #<</<' $"' $./'
B"&$!"*'$!/#$>/&$9

Fish preparation

K%&/$=' B#$I-.' -#>U*/-' [/!/' U)!B.#-/<' +!">'
J-#DG/>%',#!>-'%&'M*"!%&'>/$!"U"*%-9'W./'U!"B/--6
%&D'#&<'->"H%&D'"+' $./'I-./-'[/!/' B#!!%/<'")$'#$'
O"<G/$'_">/-$/#<' ,%-.' ,#!>0' N#-%&' !"#<0' M*"!%&0'
K%D/!%#9'W./'#S/!#D/'[/%D.$'"+'$./'I-./-'[#-'142`7'
D'[.%*/'$./'$"$#*'[/%D.$'[#-'12'HD9'W./'I-./-'[/!/'
D)F/<')-%&D'#'-.#!U'H&%+/'G='B)F%&D'*#$/!#**='+!">'
$./'/&<'"+'$./'D%**'B"S/!'$.!")D.'$./'G/**='U"!$%"&'$"'
$./'#&)-9'W./!/#+$/!0'$./='[/!/'$."!")D.*='[#-./<'
#&<'!%&-/<9'W./'$"$#*'[/%D.$'"+'$./'I-.'#+$/!'D)F%&D'
[#-'379^'HD'[%$.'$./'#S/!#D/'[/%D.$'"+'112`Q'D9'W./'
I-./-' [/!/' !#&<">*=' #--%D&/<' $"' -%X' /XU/!%>/&6
$#*' $!/#$>/&$-?'  "&$!"*0' 3Y'CJC0' 1Y'CJC0' 4Y'
CJC0'^Y'-#*$'#&<'291Y'N_;9'@#B.'$!/#$>/&$'[#-'
!/U*%B#$/<'$.!%B/'[%$.'^'I-./-\!/U*%B#$/9'W./'I-./-'
[/!/'-"#H/<'%&'$./'>#!%&#</'+"!'1'.")!-9'W./!/#+$/!0'
$./'I-./-'[/!/' -/$' %&' $./' ->"H%&D'H%*&' B"&-%-$%&D'
"+'IS/6$[%&'$%/!-'#&<'-)Gc/B$/<'$"'."$'->"H%&D'+"!'
31'.")!-'[%$.'B.#!B"#*'#-'$./'./#$'-")!B/9'W./'$%/!-'
[/!/'%&$/!B.#&D/<'/S/!='4'.")!-'$"'/&-)!/')&%+"!>'
./#$'<%-$!%G)$%"&'#&<'<!=%&D9'W./'->"H/6<!%/<'I-.6
/-'[/!/'U*#B/<' %&' #%!6+!//'&/F/<'G"X/-' $"'U!/S/&$'
b%/-' %&+/-$#$%"&' #&<' -$"!/<' #$' !"">' $/>U/!#$)!/'
Z45`1'a ]'+"!'7'[//H-9
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Determination of proximate composition

f!"X%>#$/' B">U"-%$%"&-' "+' -#>U*/-' [/!/' </6
$/!>%&/<' %&' #BB"!<#&B/' $"' $./' >/$."<' "+' $./'
;--"B%#$%"&'"+'JlB%#*';&#*=$%B#*' ./>%-$-'Z;J; 0'
3VVT]9' W./' U!"X%>#$/' B">U"&/&$' </$/!>%&/<' #!/'
>"%-$)!/'B"&$/&$0'B!)</'U!"$/%&0'B!)</'+#$'Z/$./!'/X6
$!#B$]'#&<'#-.9'C"%-$)!/'B"&$/&$'[#-'>/#-)!/<'G='
[/%D.%&D'$./'<%A/!/&B/-'G/+"!/'#&<'#+$/!'<!=%&D'$./'
I-.'#&<'$.%-'[#-'<"&/'#$'322632^'a '+"!'3Q'.9'f!"$/%&'
B"&$/&$'ZY'K'X'Q^]'[#-'</$/!>%&/<'G='$./'8c/*<#.*'
>/$."<9' ;-.' B"&$/&$' [#-' </$/!>%&/<' )-%&D' <!='
#-.%&D' U!"B/<)!/-9' ,#$' B"&$/&$' [#-' >/#-)!/<' G='
<!=%&D'$./'-#>U*/-'#$'322'a '%&'#&'"S/&'#&<'$./&'
/X$!#B$%&D' $./'B!)</' +#$'[%$.'U/$!"*/)>'/$./!' %&'#'
P"X.*/$'/X$!#B$"!'+"!'T'.")!-9

Sensory analysis

;'-%X$=6>/>G/!'U#&/*'B"&<)B$/<'$./'-/&-"!='#&#*=6
-%-9'W./'$#-$/'U#&/*%-$-'Z#--/--"!-]'[/!/'<!#[&'+!">'
-$#A' #&<' -$)</&$-' "+' $./' ,#B)*$=' "+' ;D!%B)*$)!/0'
j&%S/!-%$='"+'M*"!%&9'W./='[/!/'%&-$!)B$/<'"&'$./'U#6
!#>/$/!-'$"'#<c)<D/')-%&D'#'V6U"%&$'./<"&%B'-B#*/9'
W./'./<"&%B' -B#*/' %-'</*%&/#$/<'#-' +"**"[-?'Vmk%H/'
/X$!/>/*=0' 7mk%H/' S/!='>)B.0' 5mk%H/'>"</!#$/*=0'
Qmk%H/'P*%D.$*=0'̂ mK/%$./!'*%H/'&"!'<%-*%H/0'Tm:%-*%H/'
-*%D.$*=0' 4m:%-*%H/' >"</!#$/*=0' 1m:%-*%H/' S/!='
>)B.0'3m:%-*%H/'/X$!/>/*=9'n#$/!'[#-'U!"S%</<'+"!'
$./'U#&/*%-$-'$"'!%&-/'$./%!'>")$.'#+$/!'/#B.'G%$/'$"'
/*%>%&#$/'$./'$#-$/'"+'$./'U!/S%")-'I-.'-#>U*/9'

Statistical analysis

W./' /XU/!%>/&$' +"**"[/<' #' QX7' +#B$"!%#*' #!!#&D/6
>/&$'%&'#'B">U*/$/*='!#&<">%d/<'</-%D&9'W./'<#$#'
"G$#%&/<'[/!/'#&#*=d/<')-%&D'#&#*=-%-'"+'$./'S#!%6
#&B/'Z;KJh;]'>"</*'-)%$#G*/'+"!'$./'</-%D&'[%$.'
$./' #%<' "+' #' O/&-$#$' <%-B"S/!=' U!"D!#>' U#BH#D/'
Z+")!$.'/<%$%"&]9'W./';KJh;'>"</*'%-'#-'+"**"[-?
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s
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qZr%'X'sc]'q'/
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%c'
</&"$/-' $./' %c$.' "G-/!S#$%"&' #!%-%&D'

+!">'*/S/*'%'"+'#<<%$%S/'#&<'*/S/*'c'"+'-$"!#D/'$%>/
p'm'"S/!#**'>/#&
r
%
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s
c
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RESULTS AND DISCUSSION

W./!/' [/!/' -%D&%IB#&$' <%A/!/&B/-' Zft2923]' %&' $./'
>"%-$)!/'B"&$/&$'"+'$./'$!/#$>/&$-'#$'S#!%")-'[//H-'
"+' -$"!#D/' ZW#G*/'3]9'W./!/'[#-'#'D/&/!#*'</B!/#-/'

%&'>"%-$)!/'B"&$/&$'+!">'$./'I!-$'$"'/%D.$'[//H'"+'
-$"!#D/9'W.%-'B")*<'G/'#F!%G)$/<'$"'U!/S#%*%&D'#>G%6
/&$'$/>U/!#$)!/'#&<'!/*#$%S/'.)>%<%$='#!")&<'$./'
I-.'-#>U*/-9',%-.'-#>U*/-'$!/#$/<'[%$.'4Y' !"#$%&'
!()#*)"&'>#!%&#</' ZCJC]'.#<' $./' *"[/-$'>"%-$)!/'
B"&$/&$'[.%B.'[#-'-%D&%IB#&$*='<%A/!/&$'+!">'$.#$'
"+'"$./!'$!/#$>/&$-'$.!")D.")$'$./'-$"!#D/'U/!%"<9'
W.%-'[#-'B*"-/*='+"**"[/<'G='1Y'CJC0'3Y'CJC'
#&<' -#*$' $!/#$/<' -#>U*/-' %&' $.#$' "!</!9' W./!/'[#-'
&"'-%D&%IB#&$'<%A/!/&B/' Zfu2923]'#>"&D'I-.'-#>6
U*/-'$!/#$/<'[%$.'-#*$0'3Y'#&<'1Y'CJC9'W./'B"&6
$!"*' -#>U*/-' .#<' $./' .%D./-$' >"%-$)!/' B"&$/&$0'
[.%B.'[#-' +"**"[/<' G=' N_;' $!/#$/<' -#>U*/-9';$'
$./'/&<'"+'$./'/%D.$'[//H0'$./'>"%-$)!/'B"&$/&$'"+'
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Table 1: E!ect of additives and storage time on proximate composition of smoke-dried cat"sh
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Table 2: E!ect of additives and storage time on sensory properties of smoke-dried cat"sh
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Sažetak

UČINAK MARINADE MORINGA OLEIFERA 
NA NEPOSREDAN SASTAV I SENZORNA 
SVOJSTVA DIMLJENOG AFRIČKOG SOMA 
(CLARIAS GARIEPINUS)
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U/!'"=-$/!9',&--!-0)"&'#")5&()#9'M&?'(9'k'C#B*/#&0'k9'
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