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INTRODUCTION
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A!">)J$%"&9'
O./!/' .#K/' ;//&' -"=/' !/-/#!J./-' "&' K#!%")-'

%&/YA/&-%K/'#?!"7%&>)-$!%#*';N7A!">)J$-'#-' -);-$%7
$)$/-'+"!'=#%T/'%&'U-.'>%/$-'S%$.'K#!N%&?'>/?!//-'"+'
-)JJ/--9'O./-/' %&J*)>/'S#$/!' +/!&'  6'1#")7"5,%,/2*
4"4"-'P,#-#\%&'/$'#*80'1223R0'>)J\S//>' 9:/3")"&(%,"#"-'
PQ;#?S)'/$'#*90'3LL2d'f")--")+'/$'#*8;'1225R0'J"c//'
A)*A'Pg**"#'D"h#-'#&>'i/!!/$.0'1224R'#&>'.")-/jN'
=#??"$'Pg?S)=;#'/$'#*90'1223R9
Q#&?"'P!"#$%&'(")%#+%,"-;)+#=%*N'G&#J#!>%#J/#/0'

%-'.%?.'%&'A!";%"$%J-0'U;!/0'K%$#=%&' 0'A"*NA./&"*-0'



 !"#$%#&'(")!&#*'"+',%-./!%/-0'12340'530'3367314
89':9':;#-#'/$'#*9<',/!=/&$/>'=#&?"'-//>'=/#*'%&'$./'>%/$'"+'@%*/'$%*#A%#

  "
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MATERIALS AND METHODS

Experimental �sh and system

3M2'@%*/'$%*#A%#'U&?/!*%&?-'PV956W2941'?R'S/!/'\/A$'%&'
#'1M2'l'U;!/'$#&\0'+/>'S%$.'#'J"==/!J%#*'+//>'$S%J/'
>#%*N' $"' #JJ*%=#$%T/' +"!' "&/'S//\' #&>' -$#!K/>' +"!'
1V'.';/+"!/'$./'+//>%&?'$!%#*9'O.%-'S#-'+"**"S/>';N'

!#&>"=*N'>%-$!%;)$%&?'$./'U&?/!*%&?-'%&$"'UK/'$!/#$7
=/&$-'"+'$/&'U-.'/#J.'%&'$!%A*%J#$/'#&>'-$"J\/>'%&'&/$'
.#A#'P29M'='Y'29M'='Y'392'=R9'O./'&/$'.#A#'P3MR'S/!/'
-)-A/&>/>'%&'#&'")$>""!'J"&J!/$/'$#&\'P]'='Y'M'='
Y'39M'=R'$"'5MX'"+'$./%!'K"*)=/'S%$.'\)!#*"&'$S%&/'
P@"9'3MR'$%/>'$"';#=;""'A"*/-9'O./'J"&J!/$/'$#&\'S#-'
U**/>'$"'M[6'"+'%$-'K"*)=/'PV2'=4R'#&>'S#-'J"&$%&)7
#**N'-)AA*%/>'S%$.'+!/-.'S#$/!'$"'-)-$#%&'#&'"A$%=#*'
/&K%!"&=/&$'#&>'$"'A!/J*)>/'A!%=#!N'A!">)J$%K%$N9

Feed preparation

O./'=#&?"/-')-/>'J"&-%-$'"+'=%Y/>'K#!%/$%/-'"+'!%A/'
=#&?"/-' ";$#%&/>' *"J#**N' +!"=' #' =#!\/$' %&' @/S'
F)--#0'@%?/!'-$#$/0'@%?/!%#9'@/Y$'S#-' $./'!/="K#*'
"+' -//>-' +!"=' $./' \/!&/*-0' S#-.%&?0' -)&' >!N%&?0'
=%**%&?' $"' A"S>/!' PMLM'm=R' #&>' +/!=/&$#$%"&' +"!'
V]'.'#$'!""='$/=A/!#$)!/9',/!=/&$/>'=#&?"'-//>'
=/#*'S#-'A!/A#!/>';N'=%Y%&?'$./'=#&?"'-//>'=/#*'
P%&'#&'#%!$%?.$'A"*N$./&/';#?R'S%$.'#$%&''#$'#'!#$%"'
"+'3<3' PS$9' [K"*9R9',/!=/&$#$%"&'$""\'A*#J/'#$'!""='
$/=A/!#$)!/'P1]742'n R'+"!'V]'.0'#+$/!'S.%J.'$./'Ak'
>/J!/#-/>' $"' #' -$#;%*%T/>' */K/*' P495R9' O./' $/=A/!#7
$)!/'"+'$./'+/!=/&$/>'=#&?"'-//>'=/#*'S#-'$#\/&'#$'
31'.'%&$/!K#*-')-%&?'=/!J)!N'%&'?*#--'$./!="=/$/!'
=">/*'15M37Z9'Pl"&&/!'/$'#*90'3L]6R9'O./'+/!=/&$/>'
=/#*'S#-'-)&>!%/>0'=%**/>'#&>'-%/K/>')-%&?'#'MLM'
m='-%/K/9'O./'!/-)*$#&$'=/#*'S#-'A#J\/>'%&'#%!'$%?.$'
J"&$#%&/!' #&>' -$"!/>' %&' #' J""*' >!N' A*#J/' #$' !""='
$/=A/!#$)!/9

Table 1. Gross composition of experimental diets 

,112'3456 ,7(8 ,7(9: ,7(8 ,7(;: ,7(<88

f/**"S'=#%T/'PXR' 4M9M] 1M95V 36912 L9L6 2922
3',Q8'PXR 2922 ]91M 36912 149]L 4V91]
,%-.'=/#*'PXR 14915 149M3 1495V 149L5 1V93L
8"N;/#&'=/#*'PXR' 14915 149M3 1495V 149L5 1V93L
H!")&>&)$'J#\/'PXR' 33964 3395M 339]5 339L] 3192L
i/?/$#;*/'"%*'PXR 5922 6922 M922 4922 1922
i%$#=%&'A!/=%Y'PXR 3922 3922 3922 3922 3922
l7Q/$.%"&%&/ 29M 29M 29M 29M 29M
Bl7lN-%&/'PXR 29M 29M 29M 29M 29M
1'B ^'PXR 29M 29M 29M 29M 29M
 .!"=%J'"Y%>/'PXR 29M 29M 29M 29M 29M
8">%)='J.*"!%>/'PXR 29M 29M 29M 29M 29M
4Q/$9'C&/!?N'P\J#*[322?R 432933 432951 4249L] 4329ML 42V96]
C&/!?N[A!"$/%&'!#$%" L96] L9]1 L9]5 L9]5 L9VL

DGBGD'iEO9'^DCQEI'-)AA*%/-'A/!'322'?'>%/$9'^#*=%$#$/'PGR'3222'Egd'J."*/J#J%+/!"*'PBR'3222'Egd'#7'$"J"A./!"*'#J/$#$/'PCR'393'
=?d'Q/&#>%"&/'PZR'291'=?d'O.%#=%&/'PFER'2964'=?d'D%;"j#K%&'PF1R'29M'=?d'A#&$."$./&%J'#J%>0'29L'=?d'^N!%>"Y%&/'PF6R'293M'=?d'
 N#&"J";#*#=%&/'PF31R0'29223'=?<'@%J"$%&%J'#J%>'492'=?d',"*%J'#J%>'293'=?d' ."*%&/'4394'=?d'G-J";%J'#J%>'P R0'19M'=?d',/0'292M'=?d' )'
291M'=?'Q&'692'=?d' "0'29M'=?d'o&'M92'=?d'E0'291'=?d'80'2921'=?9
3',/!=/&$/>'=#&?"'-//>'=/#*
1'B%7J#*J%)='A."-A.#$/
4'Q/$#;"*%T#;*/'/&/!?N0'J#*J)*#$/>')-%&?'G$S#$/!p-'J#*J)*#$%"&'#-'>/-J!%;/>';N',"-$/!'#&>'8=%$.'P3LL5R9S./!/'3?'"+' ^[' !)>/'
^!"$/%&l%A%>[CC'#&>'@,C'P #!;".N>!#$/R'N%/*>-'49M0']9M'#&>'49M'\J#*[?0'!/-A/J$%K/*N9
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,%K/' %-"7&%$!"?/&")-' P4MX' J!)>/' A!"$/%&R' #&>'
#AA!"Y%=#$/*N' %-"7/&/!?/$%J' P4V22' QC' ZJ#*[\?R'
>%/$-' %&' S.%J.' +/!=/&$/>' =#&?"' -//>' =/#*' A!"7
$/%&'!/A*#J/>'N/**"S'=#%T/'#$'K#!N%&?'*/K/*-'"+'2X'
P "&$!"*'>%/$' [,Q82R0' 1MX' P,Q81MR0' M2X' P,Q8M2R0'
5MX'P,Q85MR'#&>'322X'P,Q8322R'S/!/'+"!=)*#$/>'
#&>'A!/A#!/>9'G>>/>'$"' $./'>%/$-'S/!/'Bl7*N-%&/0'
lq=/$.%"&%&/'P29MX'/#J.'#-'+"!$%UJ#$%"&R'#&>'J.!"7
=%)=' EEE'"Y%>/' P !1:4R' #$' 29MX'#-' $./' /Y$/!&#*'>%7
?/-$%;%*%$N' =#!\/!' PO#;*/' 3R9' O./' +//>' %&?!/>%/&$-'
S/!/'=%**/>0'S/%?./>0'=%Y/>0'A/**/$/>0' -)&'>!%/>0'
A#J\/>' %&' *#;/*/>' #%!' $%?.$'A"*N/$.N*/&/';#?-' #&>'
-$"!/>'%&'#'>!N'A*#J/'#$'!""='$/=A/!#$)!/9

Experimental procedure

O./'/YA/!%=/&$#*'U-.'S/!/'+/>'$./'$/-$'>%/$-'$S%J/'
>#%*N'#$'MX'"+'$"$#*';%"=#--'#$'25<22'q'2]<22'#&>'36<22'
q'35<22'+"!']V'>#N-9',%-.'S/!/';#$J.7S/%?.$/>'S//\7
*N' S%$.' #' -/&-%$%K/' /*/J$!"&%J' ;#*#&J/' PQCOOlCD'
O:lCB:0'^F621R9'Q"!$#*%$N'S#-'="&%$"!/>'>#%*N9'
_#$/!'$/=A/!#$)!/'Pn R'S#-'="&%$"!/>'>#%*N')-%&?'
=/!J)!N7%&' ?*#--' $./!="=/$/!d' >%--"*K/>' "YN?/&'
PB:R'S#-'=/#-)!/>')-%&?'(/&S#N'B:'=/$/!'=">/*'
L2530'S.%*/'$./'Ak'S#-'=/#-)!/>')-%&?'?*#--'/*/J7
$!">/'Ak'=/$/!' PCM12R'=/$!"*%&'=">/*9'G=="&%#'
S#-' >/$/!=%&/>' ;N' $./' =/$.">-' >/-J!%;/>' ;N'
O."=#-'#&>'lN&J.'P3L62R0'S.%*/'J"&>)J$%K%$N'S#-'
=/#-)!/>')-%&?'#'=">/*' QB']2'Of^C_^G'J"&7
>)J$%K%$N'=/$!/'P_^G0' #=;!%>?/0'gZR9

Chemical analysis

G$' $./' ;/?%&&%&?' "+' $./' +//>%&?' $!%#*0' J"=A"-%$/'
-#=A*/-'"+'$/&'S."*/'U-.'S/!/'#&#*NT/>'#&>'#'!#&7
>"='-#=A*/'"+'UK/'U-.'A/!'&/$'.#A#'S/!/'#&#*NT/>'
+"!'A!"Y%=#$/'J"=A"-%$%"&'#$'$./'/&>'"+'$./']V7>#N'
+//>%&?'A/!%">9'@%$!"?/&0' +#$0'U;!/0'#-.'#&>'="%-7
$)!/'J"&$/&$'"+'$./'>%/$-'#&>'J"=A"-%$/'U-.'-#=A*/-'
S/!/'#&#*NT/>')-%&?'G9:9G9 9'P3LL2R'=/$.">9
B/$/!=%&#$%"&' "+' #&$%7&)$!%$%"&#*' +#J$"!-' -)J.'

#-' $./' $"$#*' A./&"*%J-' #&>' J"&>/&-/>' $#&&%&-' +"*7
*"S/>'$./'-A/J$!"A."$"=/$!%J'=/$.">-'"+'Q#\\#!'
/$'#*9'P3LL4R0'S.%*/'A.N$%J'#J%>'/-$%=#$%"&'+"**"S/>'
$./'=">%U/>' A."$"=/$!%J' A!"J/>)!/' "+'i#%&$!#);'
#&>'l#A$/K#' P3L]]R9' E&' #>>%$%"&0' $./' #*\#*"%>-' >/7
$/!=%&#$%"&' +"**"S/>' $./' ?!#K%=/$!%J' =/$.">' "+'
k#!;"!&/' P3L54R0' $"$#*' j#K"&"%>' J"&$/&$0' J"*"!%7
=/$!%J' #--#N' PF"&K/.%' /$' #*9;) 1223R0' S.%*/' "Y#*#$/'
+"**"S/>' $./'=/$.">' "+' BN/' P3LM6R9' O./' $"$#*' -#7
A"&%&' J"&$/&$' +"**"S/>' $./'=/$.">-'"+'k%#%' /$' #*9'
P3L56R9' O./' kN>!"*N-%-' "+' +/!=/&$/>' =#&?"' -//>'
A!"$/%&-' $""\' A*#J/' %&' #' -/#*/>' $);/' O/J.&%J"&'
O8Q73'Q">/*'B@G' 212L'S%$.' 6@k *' +"!' 11' .' #$'
332' n 9' O!NA$"A.#&'S#-' >/$/!=%&/>' #-' >/-J!%;/>'

;N'Q#$./-"&' P3L5VR9' O./' /--/&$%#*' #=%&"' #J%>-' "+'
$./' /YA/!%=/&$#*' >%/$-' S/!/' J#*J)*#$/>' +!"=' $./'
#&#*NT/>'K#*)/-'"+'$./'=#&?"'-//>'#&>'@D 'P3LL4R'
K#*)/-'+"!'+//>-$)c-9
H!"S$.'A/!+"!=#&J/'#&>'&)$!%/&$')$%*%T#$%"&'A#7

!#=/$/!-'S/!/'/YA!/--/>'#-' $./'=/#&'S/%?.$'?#%&'
PQ_HR0' A/!J/&$#?/' S/%?.$' ?#%&' PX_HR0' -A/J%UJ'
?!"S$.'!#$/'P8HDR0'+//>'J"&K/!-%"&'!#$%"'P, DR0'A!"7
$/%&'/aJ%/&JN'!#$%"'P^CDR'#&>'#AA#!/&$'&/$'A!"$/%&'
)$%*%T#$%"&'PG@^gR'#&>'S/!/'J#*J)*#$/>'#-'+"**"S-<

Q_H'P?R'r',%&#*'=/#&'S/%?.$'q'E&%$%#*'=/#&'S/%?.$9'

X_H'r',%&#*';">N'S/%?.$'q'E&%$%#*';">N'S/%?.$'Y'
322['E&%$%#*';">N'S/%?.$'

8HD' PX>#N73R' r' 322PE&' P,%&#*' =/#&' S/%?.$' q' l&'
PE&%$%#*'=/#&'S/%?.$9R'Y'322[$%=/''P>#N-R

, D'r'PO"$#*'>!N'+//>'+/>R[P_/$'S/%?.$'?#%&R'

^CD'r'Q/#&'_/%?.$'H#%&[Q/#&' !)>/'^!"$/%&',/>''

G@^g'PXR'r',%&#*'J#!J#--'A!"$/%&'q' E&%$%#*'J#!J#--'
A!"$/%&'Y'322['^!"$/%&'+/>'P?R

S./!/'
^!"$/%&'+/>'P?R'r'X'A!"$/%&'%&'+//>'Y'O"$#*'S/%?.$'

"+'>%/$'J"&-)=/>[322
B%?/-$%;%*%$N' -$)>N' J"==/&J/>' #+$/!' $./' U-.'

.#>'+/>'+"!'+")!'>#N-9',/#J/-'S/!/'J"**/J$/>'S%$.%&'
/#J.'&/$'.#A#';N'.#&>'-$!%AA%&?'$./'U-.'#&>'S/!/'
"K/&7>!%/>'#$'32M'n '$"'#'J"&-$#&$'S/%?.$9'^!"$/%&'
#&>'J#!;".N>!#$/'J"&$/&$-'"+'+/#J/-'S/!/'#&#*NT/>'
)-%&?'G:G 'P3LL2R'=/$.">-9'B/$/!=%&#$%"&'"+'$./'
J.!"=%)=' EEE' "Y%>/' J"&$/&$' "+' $./' +//>' #&>' +/#7
J#*' -#=A*/-' %&' $!%A*%J#$/-' +"**"S/>' $./'=/$.">' "+'
,)!)\#S#'#&>'O-)\#.#!#'P3L66R9'GB -'J#*J)*#$%"&'
+"**"S/>'$./'+"**"S%&?'+"!=)*#<
GB '&)$!%/&$'PXR'r'322P37'PPX' !1:4'%&>%/$RPX'&)$!%7

/&$'"!'/&/!?N'%&'+/#J/-R[PX' !1:4'%&'+/#J/-R'PX'&)$!%7
/&$'"!'/&/!?N'%&'>%/$R

Statistical analyses

8$#$%-$%J#*' J"=A#!%-"&-' "+' ?!"S$.' A/!+"!=#&J/0'
A!"$/%&')$%*%T#$%"&'#&>'&)$!%/&$'>%?/-$%;%*%$N'K#*)/-'
S/!/' =#>/' )-%&?' #&#*N-%-' "+' K#!%#&J/' PG@:iGR'
$/-$' P8G8' 3L]]R9' B%c/!/&J/-' #="&?' =/#&-' S/!/'
#*-"' $/-$/>' +"!' -%?&%UJ#&J/' P^b292MR' )-%&?'B)&J#&'
Q)*$%A*/'D#&?/'O/-$'PBQDOR9'

RESULTS

_#$/!' e)#*%$N' A#!#=/$/!-' >%>' &"$' >%c/!' -%?&%U7
J#&$*N' #="&?' $./' /YA/!%=/&$#*' J"=A#!$=/&$-9'
O/=A/!#$)!/' !#&?/>' ;/$S//&' 1L92' 7' 429M' n 0' Ak0'
596'q']950'>%--"*K/>'"YN?/&0'69M'q']9V'#&>'#=="&%#'
#-'#=="&%#'7'@'P@k47@R'P291M'7'29VM=?'l3R9'
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  )

D/-)*$-' "+' A!"Y%=#$/' #&#*N-%-0' #&$%7&)$!%$%"&#*'
+#J$"!-'#&>'=%&/!#*-'"+' $./',Q8'PO#;*/'1R' -."S/>'
$.#$' $./' &%$!"?/&' +!//' /Y$!#J$' P@,CR' S#-' .%?./-$0'
S.%*/' $./' #-.' J"&$/&$'S#-' *"S/-$9'G*\#*"%>-'S/!/'
.%?./-$'S.%*/'j#K"&"%>-'S/!/' *"S/-$9' O./'=%&/!7
#*-'#--#N'-."S/>'$.#$'J"AA/!'S#-'*"S/-$'#&>'A"$#-7
-%)='.#>'$./'.%?./-$'K#*)/9

Table 3. Essential amino acid pro!le of the experimental feed ingredients 

"=>?12@1=4 %?> A@3 "3B &15 &C3 714 -D1 +D? +?C EFG

sQ#%T/'PXR 29V4 2916 294M 3913 291M 2935 29V] 294M 292] 29VV
s8"N;/#&'=/#*'PXR 494L 393L 1924 49VL 19]M 29M5 1911 395] 296V 1921
s,%-.'=/#*'PXR V9MV 396M 4934 M93L M9M5 192] 1953 19L2 2955 V942
,/!=/&$/>'=#&?"'-//>'=/#*'PXR 495L 3962 1914 M965 196L 296V 492M 39]2 29M1 196V

s@D 'P3LL4R'K#*)/-

Table 4. Proximate composition of experimental diets

-F?FH141? 7(78 7(79: 7(7:8 7(7;: 7(7<88

Q"%-$)!/'PXR 32913W2931 32914W2931 329M4W293V 33931W2936 32962W2914
 !)>/'A!"$/%&'PXR 4M9]MW29]] 4M94MW2913 4V964W293] 4M913W294] 4M9V1W29V5
G-.'PXR 3396MW2962# 329MLW2943; 3393LW292L# 3292LW2926; 3395VW2946#
C$./!'/Y$!#J$'PXR 32943W293V 329]4W2915 329M2W291M 32955W29V2 32926W2945
 !)>/'U;!/'PXR V915W2932; M9]LW2921# M9L4W292V# M9VVW2925# M9L]W292L#
3@,C'PXR 15953W29L6 15933W2912 16951W2962 15945W2961 15912W2913

#'"!';'-)A/!-J!%A$'-."S-'-%?&%UJ#&$'>%c/!/&J/-'PAb292MR'#J!"--'!"S-
i#*)/-'#!/'=/#&-'"+'$.!//'!/A*%J#$/-'S%$.'-$#&>#!>'>/K%#$%"&
3'@%$!"?/&'+!//'/Y$!#J$

Table 2. Proximate composition, anti-nutritional factors 

and mineral content of fermented mango seed meal

$54?@1=4 71F=I32

Q"%-$)!/'J"&$/&$'PXR M935W292]
 !)>/'A!"$/%&'PXR L9M5W2932
G-.'PXR 39L5W292]
 !)>/'+#$'PXR 33932W2934
 !)>/'U;!/'PXR 39LLW2931
@,C'PXR 5293VW29V1
O#&&%&'PXR 39]LW2921
^./&"*-'PXR 29M6W2921
G*\#*"%>-'PXR 1941W2923
,*#K"&"%>-'PXR 29M2W2921
8#A"&%&'PXR 1942W2921
^.N$%J'#J%>'PXR 393VW2922
:Y#*#$/'PXR 29]VW2921
^'P=?[?R 39L3
 #'P=?[?R 295M
@#'P=?[?R 3965
Z'P=?[?R ]9L3
Q?'P=?[?R 293]
o&'P=?[?R 292M
,/'P=?[?R 2925
Q&'P=?[?R 2921
 )'P=?[?R 2923

Fig 1. Growth performance of Oreochromis niloticus fed 

experimental diets

O#;*/'4'A!/-/&$-'$./'/--/&$%#*'#=%&"'#J%>'PCGGR'
A!"U*/-' "+' =#%T/0' -"N;/#&' =/#*0' U-.=/#*' PJ#*J)7
*#$/>' K#*)/-' "+' @D ' 3LL4R' #&>' ,Q8' P#&#*NT/>R9'
l/)J%&/' S#-' .%?./-$' S.%*/' $N!"-%&/' S#-' *"S/-$9'
O#;*/' V' -."S-' $./' A!"Y%=#$/' J"=A"-%$%"&' "+' $./'
/YA/!%=/&$#*' >%/$-9' O./!/' S#-' &"' -%?&%UJ#&$' >%+7
+/!/&J/'PA`292MR'%&'$./'J!)>/'A!"$/%&0'="%-$)!/'#&>'
/$./!' /Y$!#J$9' O./' J#*J)*#$/>' Q/$#;"*%T#;*/' /&7
/!?N'S#-'.%?./-$'%&'>%/$',Q81M'#&>'*"S/-$'%&'>%/$'
,Q8M29'O./'J#*J)*#$/>'CGG'J"=A"-%$%"&'"+'$./'/Y7
A/!%=/&$#*' >%/$-' PO#;*/' MR' %&J!/#-/>' #-' +/!=/&$/>'
=#&?"'-//>'=/#*'%&J!/#-/>'%&'$./'>%/$-9',%?'3'-."S-'
$./'?!"S$.'"+'@%*/'$%*#A%#'+/>'$./'/YA/!%=/&$#*'>%7
/$-9'O./'.%?./-$'%&J!/#-/'$""\'A*#J/';/$S//&'S//\'2'
#&>'39'O./'.%?./-$'%&J!/#-/'%&'?!"S$.'$""\'A*#J/'%&'
U-.'+/>'$./'J"&$!"*'>%/$'P,Q82R9
O#;*/'6'-."S-'?!"S$.0'+//>')$%*%T#$%"&0'&)$!%/&$'

>%?/-$%;%*%$N'#&>'-)!K%K#*'"+'U-.'+/>'$./'/YA/!%=/&7
$#*'>%/$-9'O./'U-.'!/#>%*N'#JJ/A$/>'$./'+//>-'#&>'#**'
U-.'+/>'#J$%K/*N'$.!")?.")$'$./'>)!#$%"&'"+'$./'$!%#*9'
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O./!/'S#-'#'-%?&%UJ#&$'!/>)J$%"&'PAb292MR'%&'=/#&'
S/%?.$'?#%&0'=/#&'+//>'%&$#\/0'-A/J%UJ'?!"S$.'!#$/0'
+//>'J"&K/!-%"&'!#$%"0'#AA#!/&$'&/$'A!"$/%&')$%*%T#7
$%"&0' #AA#!/&$' A!"$/%&' #&>' J#!;".N>!#$/' >%?/-$7
%;%*%$N'%&'U-.'+/>'>%/$-'#;"K/'M2X'%&J*)-%"&'"+',Q89'

8)!K%K#*'S#-'.%?.'%&'#**'$!/#$=/&$-'PL2'q'LMXR'S%$.'
&"'-%?&%UJ#&$'>%c/!/&J/'PA`292MR9
O#;*/' 5' -."S-' $./' J#!J#--' J"=A"-%$%"&' "+'@%*/'

$%*#A%#'#$'$./';/?%&&%&?'#&>'$./'/&>'"+'$./'/YA/!%7
=/&$9'  #!J#--' J"=A"-%$%"&' >%c/!/>' -%?&%UJ#&$*N'

Table 5. Essential amino acid composition of the experimental diets

G=%&"'#J%>- ,Q82 ,Q81M ,Q8M2 ,Q85M ,Q8322 O%*#A%#'!/e)%!/=/&$s
G!?%&%&/'PXR 39L3 1911 19M3 195L 4926 393]
k%-$%>%&/'PXR 3913 3944 39VM 39M6 3965 29V]
E-"*/)J%&/'PXR 3966 39]4 39LL 193M 1942 29]5
l/)J%&/'PXR 1924 19V1 195L 493M 49M2 29LM
lN-%&/'PXR 1963 195M 19L5 493] 494] 39V4
Q/$.%"&%&/'PXR 2955 29]1 29]6 29L3 39LM 29L3
^./&N*#*#&%&/'PXR 39L3 193V 1946 19M5 195] 39M6
O.!/"&%&/'PXR 39ML 3951 39]] 39L] 192L 392M
O!NA$"A.#&'PXR 29V2 29VV 29V] 29M1 29MM 2944
i#*%&/'PXR 39LV 193V 1944 19M3 196L 295]

 #*J)*#$/>'+!"='$./'#&#*NT/>'K#*)/-'+"!'+/!=/&$/>'=#&?"'-//>'=/#*'#&>'P@D 0'3LL4R'K#*)/-'+"!'+//>-$)c-d
sO%*#A%#'!/e)%!/=/&$'P8#&$%#?"'#&>'l"K/**0'3L]]R

Table 6. Growth performance, nutrient utilization, nutrient digestibility and survival of O. niloticus !ngerlings fed 

varying dietary levels of fermented mango meal-based diets (Number of !sh per net hapa = 10; Replicates = 3; 

Total !sh sample/treatment = 30; MWG = Mean weight gain; % WG = Percentage weight gain SGR = Speci!c 

growth rate; FCR = Feed conversion ratio; PER = Protein e"ciency ratio; ANPU = Apparent net protein utilization; 

ADC
Carbohydrate

 = Apparent digestibility coe"cient; ADC
Protein

 = Apparent digestibility coe"cient)

-F?FH141?3
J"*+(

J@14'< J@14'9 J@14'K J@14'L J@14':

E&%$%#*'=/#&'S$9'P?R V95MW2933 V956W291M V956W2916 V956W293] V956W2932
,%&#*'Q/#&'S$9'P?R 1V942W493]# 129M2W49L2#; 3]963W492L; 3M9M3W193]J 3V94VW1922
Q_H'P?R 3L9MMW391V# 3M95VW4396M#; 349]MW4]942#; 3295MW11936J L9M]W15922>

X_H V31913W359L# 442965W6M9L#; 1L29L5W]3943#; 11M9]VWV6952; 123916W1922;

Q/#&'+//>'%&$#\/'P?R 1L951W19M1# 1M96M916W1922# 149]1W49L]# 13921W392V; 12932W1954;

'8HD'PX[>#NR 39LVW2925# 395VW2942# 3961W294M#; 39V3W2913;J 3943W291LJ

, D 39M1W2913J 3964W29M5;J 3951W29M4;J 39LMW29VV# 1932W29V3#

^CD' 39]]W2934# 396MW29]5# 39VLW2913#; 39V6W2962; 3946W2955J

G@^g'PXR 5L963W49VM# 62961W]95V# M19]1WM9L2; 429VLWM912;J 339V6W4923J

GB  #!;".N>!#$/ 6V9LMWM961J 519L3W4944#; 6]922WV915; 52926W4914; 5]9M]W4911#

GB '^!"$/%& 519MMW593V# ML93VWL913#; 62961W]925# MV945W]914; VL9V2WM914J

8)!K%K#*'PXR LM94W59]6 L49MW69V4 LM95W]911 L296WM95M L491W6944

#0';0'#;0';J'"!'J'-)A/!-J!%A$'-."S-'-%?&%UJ#&$'>%c/!/&J/-'PAb292MR'#J!"--'!"S-
i#*)/-'#!/'=/#&-'"+'$.!//'!/A*%J#$/-'S%$.'-$#&>#!>'/!!"!9'

Table 7. Carcass composition of O. niloticus !ngerlings fed experimental diets containing di#erent levels of 

fermented mango seed meal (Number analyzed at initial = 10, while number analyzed at the end of the trial = 

5/net hapa net)

$54?@1=43 "=@4@FG ,7(8 ,7(9: ,7(:8 ,7(;: ,7(<88

Q"%-$)!/'PXR 31911 3396MW3933 319]1W1925 319L5W4931 33922W392] 3393MW1926
 !)>/'A!"$/%&'PXR M59LM 6192MW29L4# 6391LW2931# 62965W2931#; ML9M1W2943; M]92VW2936J

G-.'PXR 31952 34914W19M]#; 349M2W493M#; 3M9L4W4924# 319M3W1916; 319]4WV936;

C$./!'/Y$!#J$'PXR 59]M ]91MW2931# 5923W2926; 5956W292M; ]912W292]# L9M1W291V#

#0';0'#;'"!'J'-)A/!-J!%A$'-."S-'-%?&%UJ#&$'>%c/!/&J/-'PAb292MR'#J!"--'!"S-
i#*)/-'#!/'=/#&-'"+'$.!//'!/A*%J#$/-'S%$.'-$#&>#!>'/!!"!9
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PAb292MR'S%$.%&'$./'$!/#$=/&$-0'/YJ/A$'$./'="%-$)!/'
J"&$/&$' PA`292MR9'  !)>/' A!"$/%&' >/J!/#-/>' -%?&%U7
J#&$*N'PAb292MR'#-',Q8'%&J!/#-/>'%&'>%/$-9

DISCUSSION

O.!")?.")$' $./' +//>%&?' $!%#*0' S#$/!' e)#*%$N' %&' #**'
$!/#$=/&$-' -$#N/>' S%$.%&' $./' +#K"!#;*/' !#&?/' !/7
e)%!/>';N'$%*#A%#'PF#*#!%&'#&>'k#t"&0'3L5Ld'Q#$#\#'
#&>'Z#&?p"=;/0'1225R9'O./'!/-)*$-'"+'$.%-'$!%#*'>/=7
"&-$!#$/>' -%?&%UJ#&$' >%c/!/&J/-' PAb292MR' #="&?'
U-.' +/>' K#!N%&?' */K/*-' "+' +/!=/&$/>' =#&?"' -//>'
=/#*';#-/>'>%/$-9'H!"S$.'#&>' +//>')$%*%T#$%"&'>/7
J!/#-/>'-%?&%UJ#&$*N'PAb292MR'%&'U-.'+/>'>%/$-'#;"K/'
M2X' ,Q8' %&J*)-%"&' */K/*9' G*$.")?.' $./' /--/&$%#*'
#=%&"'#J%>'A!"U*/'"+'>%/$-' %&J!/#-/>'#-'+/!=/&$/>'
=#&?"' -//>' %&J!/#-/>' %&' $./' >%/$0' A!"$/%&' >%?/-$7
%;%*%$N' -%?&%UJ#&$*N' >/J!/#-/>' S.%*/' J#!;".N>!#$/'
>%?/-$%;%*%$N'#--)=/>'#&'%&K/!-/'!/*#$%"&-.%A9'O.%-'
>/J!/#-/'=%?.$';/'>)/'$"'#'&)=;/!'"+'+#J$"!-9'O./-/'
%&J*)>/'$./'A!/-/&J/'"+'#&$%7&)$!%$%"&#*'+#J$"!-'-)J.'
#-' $#&&%&-0' A.N$#$/-' #&>' "Y#*#$/0' S.%J.' =#N' &"$'
.#K/' A!"&")&J/>' %&$/!+/!/&J/' S%$.' J#!;".N>!#$/'
;%"#K#%*#;%*%$N' #-' %&' A!"$/%&9'Q"*/' #&>'_#$/!=#&'
P3L]5R' #&>'C&)h%)?.#'#&>'GN">/*/7:&%' P1224R'";7
-/!K/>' $.#$' $./-/' #&$%7&)$!%/&$-' +"!=' J"=A*/Y/-'
S%$.'A!"$/%&'$./!/;N'!/>)J%&?'$./'>%?/-$%;%*%$N'#&>'
J"&-/e)/&$*N';%"*"?%J#*'#K#%*#;%*%$N'"+'$.%-'&)$!%/&$9'
G*-"0':*#"+/'#&>'8#&&%'P3L]]R'#&>'B/&>")?)%'#&>'
8J.S/>$' P122VR' -$#$/>' $.#$' $./' #&$%7&)$!%$%"&#*' #J7
$%K%$N'"+'"Y#*#$/-'#&>'A.N$%&'*%/-' %&'$./%!'#;%*%$N'$"'
+"!=' J"=A*/Y/-'S%$.'=/$#*-' *%\/' #0'o&0'Q?' #&>'
,/0'S.%*/'A.N$%J'#J%>'#J$-'#-'#'-$!"&?'J./*#$"!0'+"!=7
%&?' A!"$/%&' #&>' =%&/!#*7A.N$%J' #J%>' J"=A*/Y/-'
$./!/;N'!/>)J%&?'A!"$/%&'#&>'=%&/!#*';%"#K#%*#;%*7
%$N9'i#&'C?=)&>'/$'#*9'P3LL2R'#&>',#-#-%)/$'#*8)P1224R'
";-/!K/>' $.#$' $#&&%&-' %&$/!+/!/' S%$.' >%?/-$%"&' ;N'
>%-A*#N%&?' #&$%7$!NA-%&' #&>' #&$%7#=N*#-/' #J$%K%$N0'
+"!=%&?'J"=A*/Y/-'S%$.'K%$#=%&'F31'#&>'%&$/!+/!%&?'
S%$.'$./';%"#K#%*#;%*%$N'"+'A!"$/%&-9'
O./' *"S/!' +//>' %&$#\/' !/J"!>/>' %&' $.%-' -$)>N'

#-',Q8' %&J*)-%"&' %&J!/#-/>'#;"K/'M2X' %&' $./'>%/$'
=%?.$';/'>)/'$"'*"S/!%&?'A#*#$#;%*%$N9'O.%-'J")*>'!/7
-)*$'+!"='$./'A!/-/&J/'"+'$#&&%&'%&'$./',Q89'GT#T#'
/$'#*8'P122LR'!/A"!$/>'$.#$'$./'A!/-/&J/'"+'19VX'$#&7
&%&'%&'+#;#';/#&-'P<%,%")&"="'l9'K#!9'=%&)$#R'=%?.$';/'
!/-A"&-%;*/' +"!' *"S' A#*#$#;%*%$N' #&>' J"&-/e)/&$*N'
*"S'+//>'%&$#\/'%&'@%*/'$%*#A%#9'
O./' */K/*'"+'#&$%7&)$!%$%"&#*' +#J$"!-' %&' $./',Q8'

S#-'!#$./!'.%?.0'J"=A#!/>'$"'$.#$'";$#%&/>'%&'+/!7
=/&$/>'G+!%J#&' ;!/#>+!)%$' -//>'  >(',53%") "&(%,"#"-)
P,#-#-%' /$' #*90' 1224R9' k"S/K/!0' +/!=/&$#$%"&' %=7
A!"K/>'$./'&)$!%$%"&#*'e)#*%$N'J"&-%>/!#;*N9'E$'J"=7
A*/$/*N' !/="K/>' .N>!"JN#&%J' #J%>0' -%?&%UJ#&$*N'
!/>)J/>' $./' A.N$#$/-0' $#&&%&' #&>' "Y#*#$/' #&>' %&7

J!/#-/>' $./'A."-A."!)-' J"&$/&$' "+'G+!%J#&';!/#>7
+!)%$' -//>)  >8) "&(%,"#"-' -%?&%UJ#&$*N' P,#-#-%' /$' #*90'
1224R9':*#"+/'#&>'8#&&%'P3L]]R'#*-"'!/A"!$/>'$.#$'%$'
%=A!"K/-' $./' &)$!%$%"&#*' K#*)/' "+' S/#&%&?' +"">-0'
J"&K/!$-' %&-"*);*/'A!"$/%&-' $"'-"*);*/'J"=A"&/&$-'
#&>'%&J!/#-/-'$./'*/K/*-'"+'*N-%&/'#-'S/**'#-'"+'K%$#7
=%&-'F'#&>' 9'
O./'.%?.'#-.'J"&$/&$-'!/J"!>/>'%&'#**'$./'/YA/!%7

=/&$#*'>%/$-0'%&'-A%$/'"+'$./'*"S'";-/!K/>'%&'=#&?"'
-//>'=/#*0'S/!/'/YA/J$/>9'O.%-' %-'>)/' $"' $./'.%?.'
#-.'J"&$/&$-'"+'-"=/'\/N'%&?!/>%/&$-'*%\/'U-.=/#*'
#&>'?!")&>&)$'J#\/'#-'";-/!K/>';N'8"?;/-#&'#&>'
g?S)=;#'P122]R'#&>'G\%&$#N"'/$'#*9'P122]R0'!/-A/J7
$%K/*N9'''
O./' .%?./!' K#*)/' "+' /--/&$%#*' #=%&"' #J%>' J"=7

A"-%$%"&'"+',Q8'A!"$/%&' %&' $.%-' -$)>N' $.#&' $.#$'"+'
=#%T/0'#&>'J"=A#!#;*/'$"'$.#$'"+'-"N;/#&'=/#*0'S#-'
/YA/J$/>9'G)?)-$%&/'#&>'l%&?'P3L]5R'#&>'G.=/>'/$'
#*9'P1225R'!/A"!$/>'$.#$'=#&?"'-//>'A!"$/%&'J"&$#%&-'
.%?.'K#*)/-'"+'/--/&$%#*'#=%&"'#J%>-9'O./'A!/-/&J/'
"+' >/UJ%/&JN' %&' =/$.%"&%&/' !/e)%!/=/&$' +"!' @%*/'
$%*#A%#'%&'$./'U!-$'$.!//'>%/$-'=%?.$';/'>)/'$"'#'.%?.7
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UPOTREBA SJEMENA FERMENTIRANOG 

MANGA (Mangifera indica) U HRANIDBI 

MLAĐI TILAPIJE (Oreochromis niloticus) 
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