[ Downloaded from isfj.ir on 2025-10-28 ]

[ DOR: 20.1001.1.10261354.1389.19.2.9.9 ]

[ DOI: 10.22092/1SFJ.2017.109943 ]

woD " urIThRW

iy 33 shlo 3999 S 4 o 21 05 0 e 3399 G 3L ©glido T glaw 1
(Oncorhynchus mykiss) WS (353 y 3T olo g o 3 9 s
€ ol piae g g uals Lrnans s 5393 sy (8 wala @ pullaa aiaie £ g, 5S (80
Matin.shakoori@yahoo.com
VIY & iy Guinn dipdla o oDl o131 ol€3la (ol g (1St 5y oL gude -0y ¥
VEV00-TVNL gy Guuins (15 Ol oMt oliaiaS dwwga - ¥
VIVt iy Gatien GlasaY (oDl olyT o€ Glsa 1S 5y oL gude - ¢
VAR 0l 5o 1 5l oS WWAA LTt yo fa,ls
oS
U paina Ky Ol ging 4 031 Ob T 9 63 St Dbl g )0 dglokt e (g 4 i S e ) p S 00 3
Gredod )3 ¢ g g g 1) 3 it 03Ul ) glite dy T o0 Camnty Al 31 ooty o Sty 038 Mz 31 g (88
P 3 S 1 (2l g3 g Sl o ol il 0S80 )3 g1 )3 VD 9 Ve B o 1 gla S1yls SlRo e ST S
L s gy 3 5+ 3lad 5 plite ol 49,08 )8 55 Ly 1 3390 B3kl el b S 55 B8 S5 VT3
Se Cn s ale dgg 3e Tr 18T 0 03 9 ST 5 L B 3 0,8 BORTIRY iy (3 Ml 31l ) (Silee
303 Ul 8508 OT aleasd 3 (S5 500 Sl 486 Oldle omiecm ) ¢ 2ala3T 0) 95 I gb 33 ik 0y 2 59)
33 8537 2TILS G 3 0305 Ay o s (b 1ok i (L 033 kS ol LSS 595 V0 2 (PHE
DYt 3 gy puts 1 (S 53T Sl gy 51 (P>0.05) 5106 0L 1) 13 pns gl bl Lo b wiebeyT slayles
i 3 1 S g AN B g o yd p 2te (P>0.05) Wil e W jled o sl o yd 9 JS U5k 53 5 e
s U (ale 15 Slr 4 oy ol p )5 0,0 3393 51 OV o8 ¢ ol uld 4 g7 b3 9 B lad 4 Glate i 43Y

.b}do:um\&h!ﬁ;&y[dﬂ@b@j&\hq)‘huﬁh\{,M)Qﬁ&‘y‘hﬁ)}'c&nmﬁqw):\b

oS 55y VI w0per gy B o 2l3E a5 cupd i SGolS SRS



http://dx.doi.org/10.22092/ISFJ.2017.109943
https://dor.isc.ac/dor/20.1001.1.10261354.1389.19.2.9.9
https://isfj.ir/article-1-1699-en.html

[ Downloaded from isfj.ir on 2025-10-28 ]

[ DOR: 20.1001.1.10261354.1389.19.2.9.9 ]

[ DOI: 10.22092/1SFJ.2017.109943 ]

woD " urIThRW

o sale 5ogg sl 4 pdis sl 0S8kl Hu gy Sl @ lie £ sl 3

OlSen 4 (soSS

fetal., 1999
ot e e ae ool 5l eslizd G ) cya
opids 3 calidea zalan jload paw Gudod ol 0 Glels
0S5y GNP (alid 8y po (0le 00 lr @ oyl 05
£ .a)ﬂ Gy oilyyl &t g YU CodaS L glio > laS
oled )l 392y (o229 g ol Djge 90 4 s 0 ey
a5 039; Bombyx mori g8 & Glaie ol olo pt o5 glyil
Fetapl o) (S5 o) g Wil JlSS gi9,8l O p9a
035 (g0 JoS25 &l g 0ypid gV 035 plete al>ye oz
ay pge Coomd pilspt p S o.an (Yang et al., 2008)
I ol a5 o35 90,0 00 g aby o3l (39 S0 Ar oS coul
She> S oleins 9 (Whilloughby, 1999) 598 e ol
Sl Bl o 5 (Fed Rl g Johitapd (g
P Jpare S plasn a5 col L3l g 55Kt Slilse>
Wl Consy dly 5 eyl Gladid; G35 W 5l e
2 e ol s sluldcan; 5 (Joachim, 2002)
Col Se gDl (gly 45 W0gad plulid iy ol 0 )57 0,000
SisoleSle 8 slacttad yudifne opomen (Ding ef al., 2001)
Wl e 45 o s |y oo pl 05 0,080 S (g0 Su3elyid o
A odlinud 3)90 (oME Gl faSe Djgar (o) dasly oy

(Timmons et al., 2001) s .8

SLRCITY UL

pll 55 gl S leale Slihns Sya 0 e o
%) SYIU5P (ole ey 06 YP olasi pelaia (ol gl 23,8
Yoo olil G ST 5 08 BOEYIFY iy S b S
GeioS 3,5 (6 M g, P e e ay e T S pa 0 g 55
5 oy wals Jlas Vg (el flod T dels ) 90
gy ol 0 plovl S5 ¥ L ald Jlass y ptulafl slajles
5 saolan b ohyad Li5 o aids 5 7 oD o b (sMatr
ign S 8 My la cemy 31 )b

p g )1 oy )1 ot ookl 3,90 2l 4yl olge
@ @l Alliee -9 Lo Ofy) qedepl )5 0pid o o ole
Toh St 0ad BUI YV yax 0 Fpae adyl lge o)
9 VoD he (ale 0 sl 4 pdol 05 050kl g 130>
.(Joachim, 2002) (¥ Jga>) o a:d 8 L 0 aw 010

400

L (Oncorhynchus mykiss) slS (%5, Y1 J53 ple
S et slel 55T 0 wmlie 5l CeblB oo Ll
gl o il s 4g8 pl wdy g cstis Lo sl
ol kS g ole (5138 059500 (VTAD (gollye (smed)
Jopp3p SedgS LSy (le w3 slodlallGed Corenl
doyd FooSgax i 4y bgipe gloan e a5 il g cul
OBy R e (nede (Bl o9 ikl 0 oo oy adije
L o (Mukhopadhyay et al., 1991) cul o5l hé o Slga>
2 $ole g Bras Sl g yonsrl Sy Al 4 ary
Ot Chad &5 g0 S 4 el Py wiile > pls
Ppad s> ()l SN Ao Sl Al ann 03yl 3
P2 ool o slr 4 ey gesli nle cuSile
o) £ i yogy ol plal Jlo 55 el i 0z
Cuaio (ol DYgaze 5| (K Oy g HB oo 4 VL
By )l 0o Ll Blody 9 09 g0 g5 5925 0 e
hié sole ol 1S cad Jlw i (woya 0 G 00) ot W
b GloaneSs Sl 4355 Sz bl $lo)985 5l (5 lomm 0
(Ravindran & Blair, 1993) e e oslitel oSus et
0 ghw b ole oy sl & woyd o5 0yehd 5l 2ol
0)3° Ok 0 9 w05 oolitul Joana yo5 i bp y3 wo)
A a3 o gime A e a8 0y (g rw o tules]
p)S 0yl e aten b3, g (Nandeesha et al., 2000)
ool 95 (@hié 0pr 0 (le ;o9 b oad (niRla ot
208 layySU g S35 Coge otlejl (Thai sharpunti)
Ot (SNl e, YA (ol 02 L osd 4305 (ol
Ol ooy (golazdl 5,50, a9 ol Glis 1, Jlaie
P Ry ate Olyim |y pdapl 05 0p0hd 509 51 oolicl
Mahata ) sl ;L5 46,0 4 o9 jhe hole ;95 S 5y
prasw SO 40 (Jeess H0.5 ol3E 0 o (et al., 1994
e ol 05 0,0hd Sl 51 ooliiad (sligS wiz by
09,5 4 Comd (stalal (slajlas 50 a2 (lo)giSB 2l 4
5} eolizw! .(Rangacharyulu et al., 2003) .o, sals
Oshia Sl (429 9590 Eadse i i pl 0,5 0 pehd (i,
39 el Ofg) 5 e pl 05 0pid 5y S 5 al 009
ot O)9e (Jyere 595 M 0pa 0 (G5 g lgim
w55 bl L pleale 0 Galesl oy by jo .28 8 1,8
Nandeesha ) cal 2uljil (w0 A gehaws b) o550 (slgiés,

YA


http://dx.doi.org/10.22092/ISFJ.2017.109943
https://dor.isc.ac/dor/20.1001.1.10261354.1389.19.2.9.9
https://isfj.ir/article-1-1699-en.html

[ Downloaded from isfj.ir on 2025-10-28 ]

[ DOR: 20.1001.1.10261354.1389.19.2.9.9 ]

[ DOI: 10.22092/1SFJ.2017.109943 ]

woD " urIThRW

(4o 33 mm ) (2138 0o 3 (s ad gl 3l ga 51 (B g A5 o 1N g

by 3, <5 3, A 0S5 S 50 Al w55
(J2 33) (A 33) (Aw,) (A 3)
Yo/NY ABA or/ 18700 (b S n
Y/VE \7Al Y4/A . 4/AY P
\B ARVA 0 AEL Caigb,
6/\A /Y i VLA FuSt
0/6 Al M o0 b
£1/4% \ArAN YV £\ (NFE) o3t 5t )l o5las

AP P PP RUNY SR P RN g ) A PNES

Lo Ly Yo (aale) V o ayl shge
(2 55) (A0 ;3) (0 ,3) (Ao ;2)
1R ) VWit A <3 oyl
TV/o \3 \ Y. U g 350
T/ £Y/0 £v/o oY/0 AT
Vo AR [ 0 . r:.:ﬁu,s.ﬁu,;x
9 Ve an vy Uy B0
i Y Y ¥ oSt s
7 V/o V/e \/o e
V/o v/o 1/ \/o Yoos 53 pl
Voo Yos Voo Voo (de)3) JS por

(ol B gas K25 03be 43 B gs o WIGT ol Sugb) jm) (alio sae ez 5UT gl W g

£ b Yool AL (ald) ¥l (M 33) 4 pr oS 5
YAAY van YA/ Y YaNe ¢ ofan
Yoo 14Ny Y. Y4 ¢
1e/q a/08 ave /vy Cusb)
V¢4 1V VA vor Sl
WA Vied VY YV o
AR/ 44/4 4./v0 Q4 VA Sis sk
WY Vi/e ¥V Vy/or (NFE) ojt 3t g5l eskeas

\A


http://dx.doi.org/10.22092/ISFJ.2017.109943
https://dor.isc.ac/dor/20.1001.1.10261354.1389.19.2.9.9
https://isfj.ir/article-1-1699-en.html

[ Downloaded from isfj.ir on 2025-10-28 ]

[ DOR: 20.1001.1.10261354.1389.19.2.9.9 ]

[ DOI: 10.22092/1SFJ.2017.109943 ]

woD " urIThRW

b ohle Hasy sl 0 pdi il a0 e akd Hu gy uiSala @ lie £ shau 8!

OblSas y (s 0S8

alie 235 5 oy aj oy holad SIS
(P<1+0) 8 plonil s y3 40 ek 3 baeSiles
by oad al)l gldse pluly Sisdse slpasls
&5 alxl (144Y) Bromage 4 Shepherd
M8 Jass cu b = (p)5) 0 00,95 SNE ()9 159 LI
oeSsn S i = [0 9) s 039 -y e gt 0is 11
(f;) LS“L‘ 4 oad eolo oeSie g
o5y by pd = [(05) s 039 sterbe 020, -
()5 sl 33 srenlo 5 SI] 1 Goy) g 0y90 Jsbo
oley 5t cel FA clnd8 5l Ly 03, £
gelar (oale az 002 ¥ ol o ,00 SUU o 5l apdis adad
aiges o) JB Ll oX8 Shgime il see holas
IRP 3§ (Sen boslie 4 5l g WS 22
a4y olond 4550 Sy 50 byl 00,8 sexis
Sl srerk ailie 5 559l Sligiod 5 50 405 olR2la]

o3 okl o

Shealial b 5 ool we,0) Cush; e Al sslin)d
(JdS g, b St aole o )0) yutig g (M L eilSs
2oy0) Sl g (daSgw By, b SiS 0ole w2d) (02
SrSolul azy (Kis 50,8 S by, b Sis eske

S

RS Vv

26
5 (F Jso>) at) slaasls anlin Jols alol> gl
wotlasl 0,95 Bl 55ty o (O Jguz) olodle as¥ U
90529 08y v e YL T g) (sl e o loale aoy
25590 b jlass o vy o 1) (oI hias o pd i yaeS
S (P>0.05) ctlss 5525 o ime BN o jles plo b
b loss polos b oS sls LA 1, (g o 2Dl s 00 205
oo s 3 (F Jgos) (P>0.05) cslas S e Doglis
o0 Bjlas 0 (5l sine Dglis sliy woys 9 S5 Jsb (e
g Y HulSg,m 0o e (§ Jg0n) (P>0.05) o5
¥ Jga2) 392 00l Jlowi @ 3lais 42V ()2 w00 (2 5eS

adgl olge lal 5l 3,90 (38 (Tp2 o yd (ymend 5l g
5 2l ool e g Ses 00 S5 Slewl 55 559
o )5 L) SB b Jleams g5l ) esliel b s
oS boglue olSud Sy JBIs 53 eud (49 adyl dlge NS
IRV VR Kl B K JES ERERG-IP LE TIPS gL SR N
Aoy Vo gl ay G g 0l 085 ob Sl O jga 4280 Ve
b g, ol Kl azpo 7o slad b O i S5 5
i) bglie G u0,T ailal b iog3dl e 5 i
olBws jlestaiul b g 05ad 00) o 488 VO Do a4 o olié
aaly fmeloa VIO bamogin b L locdy &y sl
b ool o f) lid Glacdy (ol Ki5 5 gy kit
R (st9z Slxio G5y p Sl 4z 0 Frodgu (gles
R

25 gt 2oy B i & alliy) (salejl SlSL
e pll JUSG 595 V0 ,e o plble (e slajg,
WA, aieal dusys Ve ol ) SSE O

i S Sae 4 Glolest gl jo lale a4y Rolie
i o 5l an g S8 © e 55l 0 g 5o cuz
) 59y 0 o8y ¥ by phlejl slaoyr b plale
Cadly dabol (o 39 a0

099 J5 0 Wl eSiles g S (gl (ygn 0090 s 5
P psSekee PNYELY O 0 gl yameS] Consd 00 (6 505l
o Sl a3 VOIPYEN A Ol glad g VI-FEVE UTpH (o)
e

10 5 Ved io gohw o3l (Bl ) S
Oflee p (Ble y35r Slr a4 e pl p)5 0yl o5 G
plnt @ pladl LSy 55, Ve e YIP plele am a)
25 le vas Ve Jsb g 05y 5ol 0008 s
2 slesle Gjy oSl 28,5 18 (55 Fosll 050 1S
el a8 L8 bras glid anlxe gl 15 1SS
o3 As: V8 talyzg b SPSS il 5l oslizal L Jol
ST 25 5 Sls anals i uSilen 5 48y Ll fy 50T


http://dx.doi.org/10.22092/ISFJ.2017.109943
https://dor.isc.ac/dor/20.1001.1.10261354.1389.19.2.9.9
https://isfj.ir/article-1-1699-en.html

[ Downloaded from isfj.ir on 2025-10-28 ]

[ DOR: 20.1001.1.10261354.1389.19.2.9.9 ]

[ DOI: 10.22092/1SFJ.2017.109943 ]

woD " urIThRW

WAL GGl / Y o lad / aba)ss Sl

Ot @Ml cale das

UPCH VS I EEU R P PO SR A USSR S YT B A 8 PR T

£ les AL A (ale) V les a2 2090 A4
Yk vY? TYAE /YR YYAVE./pR Yr/ovE /LA (fasita) Jgb
vgo/avEy/ot® VEA/AREFAY? Vor/ YRy AN Ve8/avEVAL? (+,5) e O3
tr) s
YIEIY S A /0 g AOYE« /2P VAY /oY e b o
NILF VR Yk AV SO NE oy Ay o
YA VAAE /42 Y/eekoyy? VAAE /Y ? SSan 2
4470 /8V A/ qE/ey? 44/, 50 /80" aA/ovE/AY? (A y3) oliy

*
(P<0.05) diin ls_inn N (slhs glite By o b dns; Ky s sltel

WLy bl cibsu gbagles o Gl ey LTy J Dbl Y G s 10 Jyu

£k ¥oles Y les (L) e AT bl bl
LAVEAYY Naakarat ek Vet g® Ve (K2 el do ) Sl
vokye? WA ek A AGIEI . VENEY/4 (5 o3t 1 33) Cupgh)
vamakiA® vaseads/ve? VYA Y AsN o /AN TUYEE LY (Kl ool des3) (S 0
FUASEVE®  wexEYY vV evEVA? Y4/ArEY/E* VYT (K25 esle das ) o pr

»
(P<0.05) szl giae SN 51yt Sglie Gy b gy S o alis!

2 g m e 4 0ole Sy (59,0 aisal sland Sy
sl o Yo gt o jo RS0 IO BN RGN P
st Silg aol apul SO AT o) 392y Jlezxl cnt g all
(Cowey, 1979) 5.5 1,8 ala yupws o

A S 08LS )l )3 0309 MWD ) wmpd $eB25 nl 50
Moggmine Coglis Lal 39y ey (a2 3590 SLo)less pils
Sl Gl 1L (Y- £) ol Ken y Yoshitomi .ausil
oS 55, SYIUB @l o> o ale ;05 s> 4 Krill
Aidges osalie |) 050 Al ) po oS

P ol on sl 4 plapl 05 0kl o 0Slr
el lpanle oliy doy0 o Salagl 0 iU 2136 5,
g7y pae Cde i ovalie (B9 0090 gk 0 UL Lz
Pl gl gz @ ol by s o) Job o Uil
Saan 090 ok 8 ol clie CuidS (D Slaanos>
S ooliiul davly (rae Sy el ST aizven
s Nandeesha .ols cows L5195 a0 cunlio adyl olge

AN

-

olal 9 9 4zl splie (g Wajless (Ralejl g5, 50

s Nandeesha .o alie b ple ol 039 5o Shalesl 090
s Soalite zobw i3Sl L (1338 4 Yoo r) ol iKen
255 @ 0 3 (Ble 09 x4 pdopl 05 0yed
s 09 olesl bl 5o 5o (Cyprinus carpio) Jyess
g sanlie anld og,8 5 dubejl slajles o |y At
Pl 2UlF b)) Sz a3 lE plyia (@08 Jias eyl
5 ol aalllae ColyS any sud 03,95 ol £ Olge o
Ly g o ooalivn 90l Jle )3 (aldé JidsS o pd (n5eS
SRt B i pl )5 050hd p3g By Sl
152050 Ly L lass o (55led Blod 51 88 ol asily 2l
(VaAD) Jackson 4 Tacon .co2hss sgzg o oae S5
by bl cmlie S Ly oolo j04s a5 aszils bl
Pl bt Lol aels Cogr cmlio ainel (sloa
oo 03,13 nl by (258l BB (lid Slga plo 5 02l
A 3g1aS )20 0lo (Sl (5975 el sl g5 S 3


http://dx.doi.org/10.22092/ISFJ.2017.109943
https://dor.isc.ac/dor/20.1001.1.10261354.1389.19.2.9.9
https://isfj.ir/article-1-1699-en.html

[ Downloaded from isfj.ir on 2025-10-28 ]

[ DOR: 20.1001.1.10261354.1389.19.2.9.9 ]

[ DOI: 10.22092/1SFJ.2017.109943 ]

woD " urIThRW

w03 ohle sugy sla 4 il S ekl Hu gy LISls bt £yl B

OhlSar § 5,088

.

G 3 355 hes slasal, IFAB wp o5obly (g
O 5ep olRasls ahlasl s ., Y JB ale
dxae YAY
Cowey C.B.,, 1979. Protein and
requirements of finfish. Finfish Nutrition and
Fish Feed Technology, 1:3-16.
Ding H., Zhang X.M., Wei X.B., Zhu Q.F., Deng
S.H. and Wu B.J., 2001. The effect of PUFAS

in silkworm pupae oil on serum lipids, EPA and

&bw

aminoacid

DHA levels in rats. Academiae Medicinae
Shandong, 39(5):455-459.

Joachim H.W,, 2002. Silkworm pupae meal: A non-
conventional feedstuff. Feed Tech, 6(7):36-37.

Mahata S.C., Bhuiyan A K.M.A., Zaher M.,
Hossain M.A. and Hasan M.R., 1994,
Evaluation of silkworm pupae meal as a dietary
protein source for Thai sharpunti, Puntius
gonionotus (Bleeker). Journal of Aquaculture in
the Tropics, 9(1):77-85.

Mukhopadhyay P.K., Mohanty S.N., Das K.M.,
Sarkar S., and Patra B.S., 1991. Growth and
changes in carcass composition in young of
Labeo rohita and Cirrhinus mrigala during
feeding and starvation. In: S.S. Desilva (Ed),
Fish Nutrition Research in Asia, Proceedings of
the IV Asian Fish Nutrition Workshop, Asian
Fisheries Society’s Special Publication, Vol. 5.
Asian Fisheries Society, Manila, Philippines,
pp.87-91.

Nandeesha, M.C., Gangadhara, B., and Manissery,
J.K., 1999. Silkworm pupae oil and Sardine oil as
an additional energy source in the diet of common
carp (Cyprinus carpio). Asian Fisheries Science 12;
207-215.

PP opid dm GiSle by (V838 5 Vo) liSen
Sglis oleple (505 (2l 002 @ ple 3g sl> 4 ptu
PRVAR ‘5-:.._{‘»}] ‘SLQ)LA‘_'; O o8 J)a L 6)'062.:.9
200,55

Y (o7 2o)d (nfaS g 4t (s n Seyd (il
Mogire DB g Ll Ll 5 Ll ol sanlie sals s o
wald s s Yol o ods sanlie bjles a5 o
sl ) @2 Ol 5§l eeddplie Sl 5P el e
{(Cowey, 1979) 30,5 oo Haal (O sty sl bt
ol Ll it )2 lodenl 5l (8 w2 pl )5 0 it (124
ul.:ﬁLﬁ t}'!-“:\‘ Oy 40 b.;,iha 63;;' é'l"" a5 ol °)':’.°.5
s Takeuchi .(Nandeesha et al., 1999) 592 0 wgumme
Bl Y g e a5 WS A BS (VAYA) o Sea
9 Mabhata .é)b o> )2 8 S5 e]a...: U i bLS))
aeie Glain pd P oyl jom 3} (VA4F) ol Sen
Hm g 00,8 oolinul ploale ;95 a3 0y 0 ety p
Hdgel

P25 Rl Gl Gin ol @l 4 axg L
2 20y V0 mhao U ple o9 sl 4 plupl o5 0 pid
Seatld p agllaels 236 (S (055, Y D13 0
3590 syl o 1) alie o) o)Sdes 4 ol i 1) as)
9 oialeyl opl b aarg bsb gl wald jlas b yoles]
o 935 Jled Sl o il o it e
Shl & Shes eud plas cad falS 0 Sy o0 00l
G g ol o m VI pale 0, 55lS e ady
LI OVERY S e PR S [ BRNET SR PP XA sl
Spdiee Wl 523 08 5 (6,85l 5 (55,9laS Slasls

1503 9 S

Slidos Sy prme Sy, Gl sl Y UL o
OLS 5 heja,d 550 BT Gl ol o 5, bl
piled 885 liile pleal, 5 6 )Ken Cu> 4 5,0 o
etdlele (65,088 ghantils piime Coly; 5l aizen
ilorao )Sen Cuz 6000 39l e BT Ll
ol |y 525 g (6 Kl Cules

AY


http://dx.doi.org/10.22092/ISFJ.2017.109943
https://dor.isc.ac/dor/20.1001.1.10261354.1389.19.2.9.9
https://isfj.ir/article-1-1699-en.html

[ Downloaded from isfj.ir on 2025-10-28 ]

[ DOR: 20.1001.1.10261354.1389.19.2.9.9 ]

[ DOI: 10.22092/1SFJ.2017.109943 ]

woD " urIThRW

Ol @l pale dlae

Nandeesha M.C., Gangadhara B., Varghese T.J. and
Keshavanath P., 2000. Growth response and flesh
quality of common carp (Cyprinus carpio) fed with
high levels of nondefatted silkworm pupae. Asian
Fisheries Science, 13:235-242.

Rangacharyulu P.V,, Giri S.S,, Paul B.N,, Yashoda
KP., Jagannatha Rao R., Mahendrakar N.S,,
Mohanty S.N., and Mukhopadhyay P.K., 2003.
Utilization of fermented silkworm pupae silage in
feed for carps. Bioresource Technology, 86:29-32.

Ravindran V. and Blair R., 1993. Feed resources
for poultry production in Asia and the Pacific.
Animal protein sources. World’s Pollution
Science, 49:219-231.

Shepherd J. and Bromage N., 1992. Intensive fish
farming. Oxford Blackwell Scientific Publications.
404P.

Tacon A.G.J. and Jackson A. J., 1985. Utilization
of conventional and unconventional protein
sources in practical fish feeds. Nutrition and
feeding in fish, Acadmic Press, London, UK.
pp.119-145.

AY

Takeuchi T., Yokoyama M., Watanabe T. and Ogino
C., 1978. Studies on nutritive value of dietary lipids
in fish: Optimum ratio dietary energy to protein for
rainbow trout (Oncorhynchus mykiss). Bulletin of
Japanese Society for Scientific Fisheries, 44:729-
732.

Timmons M.B., Ebeling J.M., Wheaton F.W,
Summerfelt S.T. and Vinci B.J., 2001. Recircula-
ting aquaculture systems. NRAC. 975P.

Whilloughby S., 1999. Salmonid farming. Fishing
News Books. 329P.

Yang Y., Tang L., Tong L. and Liu H., 2008.
Silkworms culture as a source of protein for
humans in space. Advances in Space Research.
Elsevier, 43(8):1236-1242.

Yoshitomi B., Aoki M., Oshima S. and Hata K.,
2006. Evaluation of krill (Euphausia superba)
meal as a partial replacement for fish meal in
rainbow trout (Oncorhynchus mykiss) diets.
Aquaculture, 261:440—446.


http://dx.doi.org/10.22092/ISFJ.2017.109943
https://dor.isc.ac/dor/20.1001.1.10261354.1389.19.2.9.9
https://isfj.ir/article-1-1699-en.html

[ Downloaded from isfj.ir on 2025-10-28 ]

[ DOR: 20.1001.1.10261354.1389.19.2.9.9 ]

[ DOI: 10.22092/1SFJ.2017.109943 ]

woD " urIThRW

Iranian Scientific Fisheries Journal Vol. 19, No. 2, Summer 2010

Effects of fish meal replacement by silkworm pupae on growth,
survival and body chemical composition of rainbow trout
(Oncorhynchus mykiss)

Shakoori M.(l)'; Motallebi A.A.(z); Gholipoor Nozari H.(3); Naseri S.) and
Tavoli M.®

Matin.shakoori@yahoo.com
1,3 & 5- Young Researcher Club, Islamic Azad University, P.O.Box: 163 Ghaemshahr, Iran
2 - Iranian Fisheries Research Organization, P.O.Box: 14155-6116 Tehran, Iran
4 - Young Researcher Club, Islamic Azad University, P.O.Box: 1616 Lahijan, Iran
Received: December 2009 Accepted: August 2010

Keywords: Nutrition, Feed conversion ratio, Protein, Growth, Rainbow trout

Abstract

Silkworm pupae meal is a non-conventional animal protein feedstuff. It is the by-product
after the silk thread has been wound off from the cocoon. To investigate the effects of animal
protein on growth and survival of rainbow trout (Oncorhynchus mykiss), a sixty-day feeding
experiment was conducted. Four replacement levels (0, 5, 10 and 15 percent) of silkworm
pupae meal were compared using a completely random design. We used 360 juvenile rainbow
trout (average weight 55+3.42g) divided into 4 groups and 3 replications, each containing 30
trout for 60 days. Sampling for nutritional effects was carried out every 10 days and at the end
of the experiment, weight gain, feed conversion ratio, specific growth rate, protein and
efficiency ratio were compared which showed no significant differences (P>0.05) among the
treatments. Total length and survival rate were not significantly affected in the treatment
groups. The highest percentage of carcass protein and the lowest percentage of carcass fat
belonged to the control treatment. Our findings showed that silkworm pupae meal could
replace 15% of fish meal diet in rainbow trout culture.
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