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Table 1: Formulation of experimental diet with fish silage selected of rainbow trout
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Table 2: Changes of moisture (%) of Anchovy Kilka during fermentation for 14 days

S. carlesbergensis  S. cerevisiae ~ A. awamorri A. niger B. subtilis L. plantarum (9y) ok

VI AEN I FyrfrL./a FeryvEovy  Ewyveny Cvvysgys RLENN L

Cefe v+ el PYvy L. £A? FrigL. e PriavEein-® Fyjars. ve RAREA AL Y
FeIAVE. rE? Beavt./-52 Eevat.of®  Cepfom® EBeppad.y® Pf/vL./. 5P f
Earsat. /- 0° Doy P Deat.vye  Pevat./ovd  Patoyy© YR ETYS §
Doy oteg..? Dojas-/1 -2 Copyone®  Bapkoxa® o Cepsxony? Bereyt. ) AR A
CY/NEE- /AR Coihetefo P Bepyake 6% Bglyxo i Bgoyd.gb Bevrt.na° y
BAIYAE Y\ Bypye.vs®  BCpymat.-na®  Basvionr®  Beave.n.© Bgyak.n.® Y
ANVAE- - §2 ANFAEIYA®  ANsfa gy AerE g ® AsvEano®  AariEny? VE

0,90 b o s Dol saims las Sglae S5 By (P<00) wblice byles o g Dol caims (lis Gglate S>gS g >

P b e i S.CETEVISIAE (s Ca>
el aBly (6,00055 0,90 slol jo 1, (a0 AT )

rad SobB g b el Ol il 4 by po gl
S 055 5 b ool 49535 YT J38 alo (5 0l
Sl ysiSl s 6 e ale jog sl glaos,s 3l
0533 395 PO 51 e 08 (S5, YT B ele ad,
oy (S ol 0 ools lid £ Jgaz 40 (e
il (5 pmed ol jo5s Ao 0 YO (gol> plde o
sanlie S. cerevicie 4 A .niger B. subtilis L s
oz 2ldé bas oo b g)lopime Dglas a5 al
2l joe i sy 0K Lol las wals
o8l 6)‘0‘5;_:.0 ] @lx b0 o po (6 eSS
P @ had oo e ptie a0 gk
SrodS (plo o9 w03 Ve Sgime (2l Sl
3Gt 2l j0e doye (Bl L ays S snalin
e oo aan o o Ve 4 wsy YO
Ol 255, @Y 3B obs oy 03 s (stalsj]
o pe e i 8 el sl yob @
@l Gl oy 5 vald S8 o 4 bgyye ofyg o,
B. L osd il gpueds 2o 05 aops YO L
Jade op yieS g 040 S, CErevicie 4 A. niger subtilis
Bl jog doyd Ve L plid o, 4 bgse

392 (§ e

19

P L00) wslion Jlerd 5o 40 5SS

iz slojlod Gefign Ol Sl T Jga o
poiS 051 5 97T (mle (eSig (i 09 o0 oualine
W B, VIVYE /) g as s OF/FAE /Y s
L il sloylas jo asls ol ol el cass
3PS 0) 8 Gl eSS pley csds
5o ol zali Bosubtillis 4 L.plantarum sla s xsL
Oan Olie Sey i (S Bl oy
oanlin oo 5 z,B8 b anglin ;o (ao)s £O s50>)

(P<1+0) w5
b ,les don 5o 6, loy ceddS b xS e
3ol Ol 450 sk (F Jgaz) P<+/-0) cdl il
VIVE VIS 4 pass 3l b sls diges 10 doys F/9)
ey VE e, 50 oy AMVE g NIYS D+ « AIAY &
B. L. plantarum L coi ;58 slaaiges o
S. 4 S. cerevisiae A. awamori A. niger subtilis

S Gl i .2l ials8l carlesbergensis
5 yetee 9 7B L osds il (6 e sladiges jo pl>
335 oanlie (5l 0,99 sl

Pl pad (yg03l 4 bgryo polio
2oy ¥ osgas peds S sladises )0 a5 8 (e

oly slas 1y simldl gy § 59, U Jl Oliee &S 04

Gl el b Gl O 5 G 9 (O Jguz) (P</+ )
osliiul 3,50 alize (slapelE s Koo Hlos 45 2l


http://dx.doi.org/10.22092/ISFJ.2019.118889
https://dor.isc.ac/dor/20.1001.1.10261354.1398.28.1.17.8
https://isfj.ir/article-1-2128-fa.html

[ Downloaded from isfj.ir on 2025-07-20 ]

[ DOR: 20.1001.1.10261354.1398.28.1.17.8 ]

[ DOI: 10.22092/1SFJ.2019.118889 ]

595 VP Soe dy unsti aiylyd (b (59281 LS (Blo Dl (1) (g Ol puad ¥ Jour
Table 3: Changes of protein (%) of Anchovy Kilka during fermentation for 14 days

S. carlesbergensis S. cerevisiae  A. awamorri A. niger B. subtilis L. plantarum  (39,) olo;
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Table 4: Changes of ash (%) of Anchovy Kilka during fermentation for 14 days
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Table 5: Changes of crude fiber (%) of Anchovy Kilka during fermentation for 14 days
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Table 6: Determination of growth performances of rainbow trout with experimental diets with different percent of

fermented fish meal

s b le

Oy

(9652) snans ‘g

(9609) stnans ‘g

(96G2) snans ‘g

(9600T) stngns 'g

(%Ge) 18b1U v

(9609) 861U v

(9652) 48b1u v

(9600T) 4361U "y

(9652) seISINSI S

(9606) deIsInIB 'S

(9%G1) eIsin® 'S

(9600T) deISIID 'S

N
&

adsl 039

o3P FAA -\

gt FIAA

oA TFAY/ A

WAFYAL- A

ot \PFAA A

AVFA L

VAR EVARY

A FAL

gb [P FSAA

eV FAM L

m>.\.H.x<.,

e3P FA

e VT

N
&

=l 08

o A FUB/AA
n>>\.ﬂm>:>
uc.\.ﬂ»t.‘(
v_.m.\.ﬂyt.m
r_mot.ﬂ,z;c

ng.‘:.H.S;

SSA - FB0/ 4

h.»\.ﬂzc\rq

z>k.ﬂ<q\mc
Q.L\.ﬂ,c\;
S0 FAN04

SYAI-FSNS

g8/ FAAVQ

039 oRIP
(5 o

o/ FV/AS
n.mZ.ﬂ»x(K
umt.ﬂcm\»q
hu, <[+ FOY/od
cm\{:.ﬂr»;w

n<a\ *Fod/\4

AVFOUNQ

h>x<.ﬂ.x,>3,

s<l:.ﬂy\:mu,

Q»u:.ﬂu,.:m

SAVFIVAQ

AN TN

GAQ/ - FAL/AL

[ 02-20-5202 uo Jr[s1 wo.j pepeojumoq ]

) o

3

09 oRIF

3
S
4

Y

SYBFAVIO-4 Ll FASN
SYVAFOIAYD  UL-FY8I
WYIALFOANVGA o[- FO
opUOFAN VA L[ T
P VATAUASL A1 FAUA
GMIOANTFONSLY oA/ FASI

poAVOFAL VA U FAM

apo  AATFA 1AV A FEIA

hu,\:mﬁ?:mu; et [P FAAA
VUAFULAYO, gl FVSIN
n.:aﬂfc‘fa h/.\.HoE:
SAVOFBA/A-Q wu/ <[+ Fob/\

h%«<\.H>:<mof nf.\.ﬂaiy

y o= 9z
o\ FVIIA PAVAF LA
m»;.ﬂu{:» gu(:.ﬂ,\:;r,
uu,;.ﬂr:» umc\fn»x:»rm,
apo\ T/ FANA PASNFAMA -4\
I FY A Yo AT AT
IRRIRE EZVAY qeéNYVFATISALL
po UL SPSIOFANIISN
%u».\.ﬂtt h;:,ﬂcs»é,
ﬁ,.\.ﬂ».t :i:,ﬁzai,
oA T ZCASRUE
gt TFRAL SASFIAILIAL
INRVAE SPYAY S0 \FAL 08
ap” T FA FAVALF /4400

[8°2T°T'82'86ET ¥SETIZOT T'TO0T 02 -HOA |

an Colild
Al

(1) 89

[(AXF TRV

nmm.\.uﬂm\:nz AAATF44/4%

g‘mc\.ﬂ»ﬁu? AAATF44/4%

_u<x<.ﬂ<<\ °Y AAATF44/4%

_u>u<.ﬂ<u< °y 44I4FANAb

w.>>ﬂc\<>> ANQF=+/+%

n»ﬁ.ﬂ.<\u’< ANQF4414%

n>a\.ﬂ>>\ -y 44/4F44/4Y

uc.\.ﬂwté AN AF4414%

S FYUVA ey

YV FAASY 4414F45/4Y

SVV-FOAAY AAAF44/4%

SAVFAMAY AAAF44/4%

oA FYSIAA AN AF44/4%

[6888TT'6T02T4S1/26022°0T 10d ]


http://dx.doi.org/10.22092/ISFJ.2019.118889
https://dor.isc.ac/dor/20.1001.1.10261354.1398.28.1.17.8
https://isfj.ir/article-1-2128-fa.html

[ Downloaded from isfj.ir on 2025-07-20 ]

[ DOR: 20.1001.1.10261354.1398.28.1.17.8 ]

[ DOI: 10.22092/1SFJ.2019.118889 ]

o (503 3 Al slania o b ale Husy Su3Sola

OlKaa 5 gokilaa

Sglis ol kGl ke Glapenils s S
P>+ ) 050,55 cdvlive (5,10 Jxe

Lomes Pl ofgn Ol Sl ¥ Joox
O ez anlp (b Iy Gl Glagenils s Se
L o Dl oeBsn Ol e
b 4 SIS o) b il (lapanlS s Koo
G oS D gy e 28l iol58l (gl e
g3 4 e 5 B L awlis o St Jol>
waseie Glallas (o (P<-/-0) cewl jiin (5 lo Sxe
Jlade adgs 4,0l Bacillus subtilis s xSL a5 w5
cde (Shrestha et al., 2010) <ol 55, oL
@ Ol |y oS (2l og (Ben Ol RIF
sohoes,S has 50 beedl)ly S Uy
Vijayan et al., 2009; ) ;.55 4 posS 8,1 Jol=a
o133 «(Rajesh et al., 2010; Joseph et al., 2008
s (Antai and Obong, 1992) 5,5 Jsbw o045
P S 0 el S lUly iares
Oseni and ) (s Jobw zB slae ;!
Ly, Joseph et al., 2008 ; Akindahunsi, 2011
sedse sleain g gsite lam Pl rizes Ll
i )3 5 Geen P A e Wigie Shil end
Bhatnagar et al.,, ) wo 5 nfgn ol il
el 5 V5l i Wl e Al niger g, (2010
Joseph ) &l ool (uiigp il 4o a5 wles adgs
s 5 4,06 Bacillus subtilis s (et al., 2008
Shrestha et al., ) ail o iS5 oob; ,lake
e gy Ol (V44 2) 0,5 4 Vijayan (2010
il 0 ol Sluls 5l Jol> 6 ess (2l j00 50
Vf b oas,s #V/AY 1) L. plantarum s zst b sas
5 Yamamoto aSJl> j0 .a08) (eSS pesS g,
0% U’"bsf’ u‘).A.A as ..\3&; IRV (Y’ ’&) u‘)m
Aawamorri b oas mdl (g cpojle ol
ol Hlis (6 s

SLreilS)ls S b et Pl S (e
GRIF ol jsb a6yl 0yes (b alise
5 bgB 5l Jeol e Phew (P Jouz) 28l

Ay oo 00,5 oo cdplin £ gz jo 45 jshiles
5 slde Gl b oS (555, YT 38 ale 5>
B. L oo mili sl Sios 51 Sy 2 50 (6 ped ole
&lo e Lials S, cerevicie 4 A. niger subtilis
555y YT U3 plabe )l ady e ol i
doy YO Glade 4 olie sleo o b ond adss LS
S. s A niger B. subtilis ,s s, ol o4
VAPY/V e 9 VAVE/OY NAVVYY s o cerevicie
L 2lié sloox b awslin 0 a5 (0>+/+0) 35 wo,o
oo Hlae cp i Gl wsye Ve 5 VO D lake
el Jlade a5 ols les asdllas ol gl (P</+0)
Shss g ol ol opz )3 (eBgn 6ol wan
B. 30 G odlo iy do 0 YO (sgiome G....:LA)T
Jgaz) ole olas 1) Jlade o yiies AL Niger, subtilis
Sloop> 0 Gufgn sl wan Sl oy
mo).i) oaslive LQ;T O Lg)|06;xA Sgldl o6 puases
2 Oefisy 6ol man Coll oy e (e
GQLA 90 oy Voo Gogiowm G“"’l“’)] b.>|..\.c 0 >
S. cerevicie 5 A. niger B. subtilis o s ,3s
5 YAIVA YYIYO sy a5 (P>+/+0) wo,5 ovnliv

Dgs duo o YVIEA

-
Ol el 0als ool Hlas ¥ Jaao 0 a5 jshailen
T8 s SL L od il (g e ale yo 40 Cusb,
Ol )l sine Gl Bl s 090 L yin b jetee
ol b | Cugbs, olime il (<414 0) Ceul ool
el )lg e Seitdsiiony Cudld 4 (g oo e
Gob 5l ol glule, 4 e &5 cudls by
Anihouvi et al., 2012; ) 55,5 oo oy 5dsyous
o515 S0 iz (Hammoumi et al., 1998
Ol g S ST (68 4 axte S glie cullad slylo
Vijayan .(Chutmanop et al., 2008) oS o oJgs
Coody 1) pol G aline (2l (V00 ) ) Sen
L oads angd Ty Pl 30 Cusby Gliee o il


http://dx.doi.org/10.22092/ISFJ.2019.118889
https://dor.isc.ac/dor/20.1001.1.10261354.1398.28.1.17.8
https://isfj.ir/article-1-2128-fa.html

[ Downloaded from isfj.ir on 2025-07-20 ]

[ DOR: 20.1001.1.10261354.1398.28.1.17.8 ]

[ DOI: 10.22092/1SFJ.2019.118889 ]

N oplad /o 5 cuus Jla

Ol M gale oo

QS o olm] (i Blge Cudgase Sllgs (gly casjls
& o3, (Fagbenro and Bello-Olusoji, 1997)
iz 4 bl Uy g ol ik CoS 4 Sy
Soltan and El-Laithy, ) sl  Ktws sdre olge
oy 30 iign gl e coll luie (2008
2oy YO ggime ciulej]l Shgs 5 sals olie
A. nigery B. subtilis o a5 ole uiisp
Some ciolesl 13 o ol lis | Jlake o piien
A. B. subtilis ;o a3 ple o5 doys Voo
CoblB uyo ol o yeS S.ocerevicie 4 niger
ol Jlaie mals cde ols ol iy 6ol pan
YL Olme 5o Sl Sew 9 n sl e
Gl (6t (ale g 50 BTl slavn]
CAF S P 9 S 6 g & el S
IS5 gy 5l (Sl o 4l 5 0085 o0
Fagbenro et al., ) wis,5 oo wdz of;1 sl slaoul
Slp i Codgame hyls of5T anwl slaanw! (1997
5 Faghenro .(\YAY « o8 5 5 cungl) diied Sllg>
7 Oiars Vb e oSt a0 (VAAF) (S
a0 a8 (lois ofl ansl gleonwl) uiSep
ae Cobl 1als 4 jmie 005 o0 wlgi p5eSy
26 58 Gefign S p g 235 s etign el
JBlde ggime S oo e 905 s
il ael Glovesl) (s mf Gisr labde
Cod (i n S5l Bl om (s wdlbie (laaiy
sleey,s (Fagbenro et al., 1997) ol o 00,550
e 0l judgyaud glacniign alwl oLl
a5 b o Lol juueg S aadll sla 05,5 L 25Ty
S Sly 5l Jol> SVsame w4 e
223 o iolS 1) aisl Glo sl wyiws 5 90,5 o
sl Swl owywss (Fagbenro et al., 1997)
e Sl g Swl g Bras 4 e ol ail
Ay el Cel a0 &5 005 o0 o5 eFgn

Sgdss sole
4 s gl B oy GLOE 4 axgi b
Y 4 Gl S 5 Vb cukS L ele o

Iy S Gl iYL b s job 4 s 2SL
b ojeods anld b oS e Giolpsl ol olas
oliél g (Vijayan et al., 2009) Sis sole zals
, (Antai and Obong, 1992) uaxe slse e

G oS Sriges LS e sial3al ol oo bLS)|
388 o0 ;8 (288 0pz )0 STheS (ceab (B9
s Fagbenro 4 (Y--V) l,Kea 5 Arruda < plplo
G oS Bl jog a5 Wi S slpaiy (V44Y) ),
Lgw AlbuS L &)3 00 (57 sorb G095 dlge L il
53,5 bgliee Sllge> STyss 5o

Do hlsl )5 65 Sladigad s b (e SRl
Lug asl> ool (sdan lge Bpan 4y g o 1) il )8
Cendls lag e sl 108 Jlade (iol58l g bpendlSlg S
5 (Rajesh et al., 2010; Joseph et al., 2008)
@ ol 7 1) 59y B oS sl b Gl a5
Oien 4 glaelas e slaa Slo Ly cass s
Rajesh et ) couils el g, So Lamgs Joko S
B pancslS )1y Ko Jawgs o s pimen .al., 2010
Srae Jobo slocdld plo 5 655l e e
o=z alie (Yamamoto et al., 2004) a5
YV ) o Ken g Rajesh Lawgs als 5 (iol5dl o,
NOW PRI [t 4

2 S Bl yog Dolite slans,s 67 oo
PO 5 o oleS 0S5, YT B oo 0 slay sl
Olies 2ol el oa osls LA (Byan 0598 o)
835 pleS 1555, YT 38 plale ;o 0 sla,gess
g doyd Ver o YO YO g9l ST e 5l ouds
aio] gloanwl YU polie 1o iy oo 1) (6 ueds ool
(Sa0, 2005) cuuls STyg3 abawwl pismen ¢ ol
sials 1) abe sleril el (Ko ol3T ael slaul
ey Shies answl el 4o (Sao, 2005) was
Sdlad p izmen g aa0 oo A8 (oale g |, 122
256 pleS 5655, YT 38 (alo oame o 55y 35!
P e syl gl (S pae Sl o)l o
Fagbenro and Bello-) aib o S1ys5 gV ge,
oS war ool a5 lasSls (Olusoji, 1997


http://dx.doi.org/10.22092/ISFJ.2019.118889
https://dor.isc.ac/dor/20.1001.1.10261354.1398.28.1.17.8
https://isfj.ir/article-1-2128-fa.html

[ Downloaded from isfj.ir on 2025-07-20 ]

[ DOR: 20.1001.1.10261354.1398.28.1.17.8 ]

[ DOI: 10.22092/1SFJ.2019.118889 ]

o (503 3 Al slania o b ale Husy Su3Sola

OlKaa 5 gokilaa

Antai, S.P. and Obong, U.S., 1992. The effect
of fermentation on the nutrient status and
on some toxic components of (lcacinia
manni). Plant Foods for Human Nutrition,
42: 219-224. DOI: 10.1007/BF02193929

Arruda, L.F., Borghesi, R. and Oetterer, M.,
2007. Use of fish waste as silage- a review.
Brazilian  Archives of Biology and
Technology, 50: 897-886. DOI:
10.1590/S1516-89132007000500016

AOAC (Association of Official Analytical
Chemists), 1990. Official Methods of
Analysis, 13th edn. Washington DC, USA,
1094P.

Bailey, J. and Aianara, A., 2006. Effects of
feed portion size on growth of rainbow
trout, Oncorhynchus mykiss (Walbaum),
reared at  different  temperatures.
Aquaculture, 253: 728-730. DOI:
10.1016/j.aquaculture.2005.09.026

Bhatnagar, D., Joseph, I. and Raul Raj, R.,
2010. Amylase and acid protease
production by solid state fermentation using
(Aspergillus niger) from mangrove swamp.
Indian Journal of Fisheries, 57: 45-51.

Bligh, E.G. and Dyer, W.J., 1959. A rapid
method for total lipid extraction and
purification. Canadian Journal
Biochemistry and Physiology, 37: 911-917.
DOI: 10.1139/059-099

Chutmanop, J., Chuichulcherm, S., Chisti,
Y. and Srinophakun P., 2008. Protease
production by (Aspergillus oryzae) in solid-
state fermentation wusing agroindustrial
substrate. Journal of Chemical Technology
and Biotechnology, 83: 1012-1018. DOI:
10.1002/jctb.1907.

JREPRPRCIL I PP P YV PN S B FRLR) YL W)
s ool Dluls AU e Coy Gl S
2 EpeiS ple j0g 0oy YO L end i lale
Iy e p ol pan cobld g ol jeS1 op i i
Qilgd co (6 pmes 2lo yog I (P</0) wisly ol
Gl CotS L ole o5 4 pBaes b5, Lol
S mess anld gynl Gl b el 1) YL
So plgre 4 Wl a5 S oo Sl 1) (5595

A5 e lale STyez 5o canlie (955

&bw

2 S35SSe WAV 50 (05 950 3 (g
olyl oRisle wljlacsl . obys slo oo )gl,8 ades
Az VAV (S5 axly

305 2§20 ey 03llaz ul i Byl v S
odd jilgyane (g n dmlie IVAY (0 (S
Sbys  ale o 5 lLisl g el
5l eslazsl b (Hypophthalmichthys molitrix)
ole e 28l B gl w3l g YT 5
BO-FY XY o)l ol

sl 03,513 S3eSs IYAS ez il s92,
SHLasl () sl dee 5 @)l Jgol (2o

Ao YYO (s 5 ok

9 1ol wgp Lokl cp Ol p cp (M
o35 (oS alyed 36 IR 7 o2 g, @80
5 (p5 ) B) i (ale (B9 50 ilsn (o 0
e pgaye 4385 L L g 0D, gla,eiSl anlis
FOVE XY ol oS seke

Anihouvi, V.B, Kpoclou, E.Y. and

Hounhouigan, J.D., 2012. Use of starter

cultures of Bacillus and Staphylococcus in

the controlled fermentation of Lanhouin, a

traditional fish-based condiment from West

African. African Journal of Microbiology

Research, 6: 4767-4774. DOI:

10.5897/AJMR12.413


http://dx.doi.org/10.1016%2Fj.aquaculture.2005.09.026
https://doi.org/10.1139/o59-099
https://doi.org/10.1002/jctb.1907
http://dx.doi.org/10.22092/ISFJ.2019.118889
https://dor.isc.ac/dor/20.1001.1.10261354.1398.28.1.17.8
https://isfj.ir/article-1-2128-fa.html

[ Downloaded from isfj.ir on 2025-07-20 ]

[ DOR: 20.1001.1.10261354.1398.28.1.17.8 ]

[ DOI: 10.22092/1SFJ.2019.118889 ]

o (503 3aen Al slania o b ale Husy Su3Sola

OloKea 5 gobilas

Fagbenro, O., Jauncey, K. and Haylor, G.,
1994. Nutritive value of diet containing
dried lactic acid fermented fish silage and
soybean meal for juvenile (Oreochromis
niloticus) and (Clarias gariepinus). Aquatic
Living Resources, 7: 79-85. DOI:
10.1051/alr: 1994010

Fagbenro, O., Jauncey, K. and Krueger, R.,
1997. Nutritive value of dried; actic acid
fermented fish silage and soybean meal in
dry diets for juvenile catfish, Clarias
gariepinus (Burchell, 1822). Journal of
Applied Ichthyology, 13: 27-30. DOI:
10.1111/j.1439-0426.1997.tb00094.x

Fagbenro, O.A. and Bello-Olusoji, O.A.,
1997. Preparation, nutrient composition and
digestibility of fermented shrimp head
silage. Food Chemistry, 60: 489-493. DOI:
10.1016/S0308-8146(96)00314-7

Faid, M., Zouiten, A., ElImarrakchi, A. and
Achkari-Begdouri, A, 1997.
Biotransformation of fish waste into a
stable feed ingredient. Food Chemistry, 60:
13-18. DOL: 10.1016/S0308-
8146(96)00291-9

FAO., 1950. Food and Agriculture
Organization of the United Nations.
Washington, D.C., U.S.A.

Hammoumi, A., Faid, M., El yachioui, M.
and Amarouch, H., 1998. Characterization
of fermented fish waste used in feeding
trials with broilers. Process Biochemistry,
33:  423-427. DOI: 10.1016/S0032-
9592(97)00092-7

Joseph, 1., Paul Raj, R. and Bhatnagar, D.,
2008. Effect of solid state fermentation on

nutrient composition of selected feed
ingredients. Indian Journal of Fisheries,
55: 327- 332.

Lopez, L.M., Torres, A.L., Durazo, E.,
Drawbridge, M. and Bureau, D.P., 2006.
Effects of lipid on growth and feed
utilization of white seabass (Atractoscion
nobilis) fingerlings. Aquaculture, 253: 557-
263. DOI:
10.1016/j.aquaculture.2005.08.007

NRC (National Research Council), 1993.
Nutrient requirements of fish. National
Academy Press, Washington D.C., U.S.A.

Ochoa-Solano, J.L. and OIlmos-Soto, J.,
2006. The functional property of Bacillus
for shrimp feeds. Food Microbiology, 23:
519- 525. DOI: 10.1016/j.fm.2005.10.004

Oseni, O.A. and Akindahunsi, A.A., 2011.
Some phytochemical properties and effect
of fermentation on the seed of (Jatropha
curcas L). American Journal of Food
Technology, 6: 158-165. DOL:
10.3923/ajft.2011.158.165

Rahmi, M., Faid, M., ElYachioui, M.,
Berny, E.H., Fakir, M. and Ouhssine, M.,
2008. Protein rich ingredients from fish
waste for sheep feeding. African Journal of
Microbiology Research, 2: 73-77.

Rajesh, N., Joseph, I. and Paul Raj, R,
2010. Value addition of vegetable wastes
by  solid-state  fermentation using
(Aspergillus niger) for use in aquafeed
industry. Waste Management, 30: 2223-
2227. DOI: 10.1016/j.wasman.2009.12.017

Sao, K., 2005. Study on substitution of
fermented fish for fish meal in hybrid


https://doi.org/10.1051/alr:1994010
https://doi.org/10.1111/j.1439-0426.1997.tb00094.x
https://doi.org/10.1016/S0308-8146\(96\)00314-7
https://doi.org/10.1016/S0308-8146\(96\)00291-9
https://doi.org/10.1016/S0308-8146\(96\)00291-9
https://doi.org/10.1016/S0032-9592\(97\)00092-7
https://doi.org/10.1016/S0032-9592\(97\)00092-7
https://doi.org/10.1016/j.aquaculture.2005.08.007
https://doi.org/10.1016/j.fm.2005.10.004
http://dx.doi.org/10.3923/ajft.2011.158.165
https://doi.org/10.1016/j.wasman.2009.12.017
http://dx.doi.org/10.22092/ISFJ.2019.118889
https://dor.isc.ac/dor/20.1001.1.10261354.1398.28.1.17.8
https://isfj.ir/article-1-2128-fa.html

[ Downloaded from isfj.ir on 2025-07-20 ]

[ DOR: 20.1001.1.10261354.1398.28.1.17.8 ]

[ DOI: 10.22092/1SFJ.2019.118889 ]

catfish (Clarias macrocephalus x Clarias Science Journal, 41. 275-280. DOI:

gariepinus) diet. A thesis. Kasetsart 10.2141/jpsa.41.275

University. Yamamoto, M., Saleh, F., Ohtsuka, A. and
Shrestha, A.K., Dahal, N.R. and Ndungutse, Hayashi, K., 2005. New fermentation

V., 2010. Bacillus fermentation of soybean: technique to process fish waste. Animal

a review. Journal of Food Science and Science Journal, 76: 245-248. DOI:

Technology Nepal, 6: 1-9. 10.1111/j.1740-0929.2005.00262.x

Soltan, M.A. and EI- Laithy, S.M., 2008.
Evaluation of fermented silage mae from
fish, tomato and potato by- products as a
feed ingredient for  Nil  Tilapia,
Oreochromis niloticus. Egyption Journal of
Aquatic Biology and Fisheries, 12: 25- 41.
DOI: 10.21608/ejabf.2008.1969

Tibbetts, S.m., Milley, J.E. and Lall, S. P,
2006. Apparent protein and energy
digestibility of common and alternative
feed ingrediends by Atlantic Cod, Gadus
morhua (Linnaeus, 1758). Adquaculture,
261: 1314- 137. DOL:
10.1016/j.aquaculture.2006.08.052

Vijayan, H., Joseph, I. and Paul Raj, R.,
2009. Biotransformation of tuna waste by
co-fermentation  into an  aquafeed
ingredient. Aquaculture Research, 40:
1047-1053. DOI: 10.1111/.1365-
2109.2009.02197.x

Williams, C.H., David, D.J. and Lismaa, O.,
1962. Determination of chromic oxide in
faeces samples by atomic absorption
spectrophotometry. Journal of Agricultural
Science, 59: 281-285.

Yamamoto, M., Saleh, F. and Hayashi, K.
2004. A fermentation method of dry and
convert shochu distillery by-product to a
source of protein and enzymes. Animal

\oF


https://dx.doi.org/10.21608/ejabf.2008.1969
https://doi.org/10.1016/j.aquaculture.2006.08.052
https://doi.org/10.1111/j.1365-2109.2009.02197.x
https://doi.org/10.1111/j.1365-2109.2009.02197.x
https://doi.org/10.2141/jpsa.41.275
http://dx.doi.org/10.22092/ISFJ.2019.118889
https://dor.isc.ac/dor/20.1001.1.10261354.1398.28.1.17.8
https://isfj.ir/article-1-2128-fa.html

[ Downloaded from isfj.ir on 2025-07-20 ]

[ DOR: 20.1001.1.10261354.1398.28.1.17.8 ]

[ DOI: 10.22092/1SFJ.2019.118889 ]

Iranian Scientific Fisheries Journal Vol. 28, No.1

Replacement of fish meal with different content of fermented silage from Kilka
(Clupeonella engrauliformis Svetovidov, 1941) meal on growth performance and
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Abstract

The aim of this study was to investigate the effect of fermented silage on growth performance
and apparent digestibility of protein at feed of rainbow trout. In this study, Anchoy Kilka meal
were mixed with 25% wheat flour and inoculated with microorganisms (10° cell/ml) and kept
in an incubator for 14 days at 37 °C. Fermentation of Anchoy Kilka has resulted in a
significant increase in moisture, protein and pH values at the end of the period. Ash content of
the fermented product was almost twice as that of the unfermented fish meal in all of the
samples. Fiber and crude fat contents of the fermented product was respectively reduced and
increased (p<0.05) in comparison with the initial product. Replacement of fish meal with
fermented silage (0, 25, 50, 75 and 100%) showed that there was significant difference in
growth performance and apparent digestibility protein (p<0.05). Fish fed with 25 percent
fermented silage had the best of growth performance and apparent digestibility of protein
(p<0.05). In conclusion, the results of this study suggest that fish meal produced with
fermentation manner can be used as good alternative for feedstuff of rainbow trout.

Keywords: Fermented silage, Rainbow trout, Quality characteristic, Growth factor, Apparent
digestibility of protein.
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