-

View metadata, citation and similar papers at core.ac.uk brought to you by ;{ CORE

provided by Aquatic Commons

29 Pl 339 Sl (2 L (g ) o S g 4 O3 LI I,
(growth up ) wiiy 1599 40 ( Huso huso) dlokd 4ais

QLL))_{J Jjwwjg;l.ojﬁ L;)JW ‘L;?‘.}L,u dlsﬁ‘_;t.omcw Jjwuj;e&a-.).rﬂ.lﬁb-ﬂ

* mirhamedhassani@yahoo.com

[ DOI: 10.22092/1SFJ.2014.103699 ]

055 sk plalenls el G 885 e 5o

odS>

. K4

I s s dhs Olss s alld o1k e 53 Al Loy Sl send K Ol 0 o3 K LS

55 (CBM) &5 58 58 s ol 3,3 1.8 15 U3 S WA 5 g UFe e (T o Ller 23S
o b ALl 515V Y slas 4§ alesgy oKl (CGMgg 5 CGMag CGMyg CGMo) 75+ 5§+ oY+ oo sl
Ve g 3Ll wrs YeE Y (#SD) &k b ol ars s 8 0B Ol VY s o S (SY/FES/ATSD) 05
3 O% U5y SRl doss gl 05s) ab, Gleatls aleT 0,95 0Ll L5 bad ol S G gl o | auin
Olale s s g YL dals Sl 51 ol wn sk CGMegg 5 CGMag o o b o 085 Olale (o315 Ad) o o
e | s gy Sls s wald Sl 4 Cons (gomaly e LS g b SICGMgps CGMyg (sl o o |y ol s
ol 4dx Olabe ad¥ > bl cads sdalin Wyles Jo @Y 05 5 s 030b s (Bl oo o bl s
S5 5 (ALT) SLasdl g ynl VT (AST) SLauil jyal Slolal g il 2al5dl ols oan sk CGMgo )l
o Sl ol A5 Olale o Ly Ul oS5 gm0 b 3 LU 23 5K Kl Tk Sl ety g S
O3 ol S e a0l T ol 25 s S ols s sl aals Sl b anglia 13 CGMgg 5 CGMyo (sla
O3S b B 05, Olygs 3 (alad o, 3 OT o Rl Ol 5 s ls alesy b oKl S s ol

203 55y olandisy e li 5 S Glaas 5T s i,y LK e S

Downloaded from isfj.ir at 10:25 +0330 on Thursday December 28th 2017

tlondgn loeasls 5 43Y G ) e (asls )3 (IS (ale)ds (oLl lguls O

Jﬁfu.u.nédl.‘...nf‘,l%

A%


https://core.ac.uk/display/154346233?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://isfj.ir/article-1-1238-fa.html
http://dx.doi.org/10.22092/ISFJ.2014.103699

[ DOI: 10.22092/1SFJ.2014.103699 ]

Downloaded from isfj.ir at 10:25 +0330 on Thursday December 28th 2017

e (ISl (g gse S (lgas o Oyd (RS s

CiSn sl po 4 e (ploysg el egas o
Sy adler Jlawp |y Cass (pl sanl g 25,5 wales
Slae el S (89, slo by ciS W) 5585 5o
5 o3 S 4 gy Al e g9l g (Sl
FB (85, sla bl ee, ads mls (SoS
J8 e ol Cews @ AluS g 89, Sl Axgs
2 Bl s 9 Oy SRl Sax Ol g G
b oo led 4 plalensl g (Ll (2138 0y
b (B s ol B yae o oitas St 4
oV e n Ol o Omb IS Glele
! a0 6layeiSl 352y o demloinel oS 5 (093
Frame &3 o5el5(Krogdahl et al., 2003) <o
Loy ool dugd &yd opndg dlwlis Slyls 5l as el
sl o A, G ol anly 5 sl g a4y
o sbeda (LA-B FY) (g 5l (8 (omie gl 5]
L awslis ,o Jeaxs opl (Menghe et al., 2012) o1
5 Selyiel by Ll 5l (olS sy mlie le
e oo )y sruglhae Cundy oy slaves]
(Barely et al., 1971; NRC, (/\/#-\/0) pbgine
5 (Selsrdos) eledlnd iz sloaesl « 1994)
(Parkhurst 55,5 oo gume (loldsisl i) laosss IS
Lls 5 sy, ks 4 9 « & Mounteney, 1987)

ol Jo ¢l wissas Glo)gSt (Jpame (nl )3 (w9

.(Parson, 1998) ail o 5zl b 5 oS
Oy S uRlr epas 0 gousie Oldlas
Gomes et ) S S5, Y 58 o oleyog sl
(Shimeno et al., 1993b) s,; eo 2l (al., 1995
(Ballestazzi et al., 1994) _Ls)l b v 2l
Regost ) 4,55 ale (Kikuchi, 1999 _l5 ,ads
Pereira & Oliva —Teles, ) L) «et al., 1999
(Robainaetal., . oo 6b,s eew 2l 5(2003
S el oo, plxil 4 1997 :Ebiary, 2005)

A Shye S5y ool 5l Gs as el o] 5l S

o

A0
(105 FO) cpiigy 00uS el odes auio (2loyos
LYigitetal ., coil oLyl 213 o> 0 50,5,
P Gosn Gl @ a3, 4 a2y L 2006)
o)lgen ooloyogs 5l oolaiul aigy Yool VA9 slodlo
Jls 32 Gran il Coie ¢ sl ooy Gl 4
cls 5l olea 4o oad dds aleyss/FY 4 1444
o 5ol (New & Wijkstom , 2002)
5 (Tacon et al., 2011) o, 7YY 4 ¥V - Lo
2l j09 LY YND Jlujo a5 098 o0 00 (pedd
(New & 50,5 byl Glaé sl B yo oo anys
ol 5 69 sl Ad; 4 g, g, Wijkstom, 2002)
A ezge Gl UL plsle eo Glie uile
Sy o sl g 00 o Jlo o 0 ol o5 o
8o a5 polae Wl cod Doe sy Wiy, ol aS
Oy 9 9, 5l eslaul Falaw casnl jo sy 4 il
2ol ool g il als oLl 2lié oz o ol
gl S i Slolasl el slite oS o
09958l g 0D walys ad)S IS 4y 0y olyge 5o aied )l
@ pamie olié o 4 (105 ¥0) 1 51 oYL zolaw
(Jackson, o4 saly: iledlge 5 cpilel J>lye
sshier Gyn ! olaase wlel cplp 2007).
oW san ] drd 90,0 Cas (pl Ml g BlS s
@ 0y g ona o ale o)l als cg o ol;
5 B odigd (Rl eiign mle b Sd ;)]
(Owen, 2011) cusls walgs 5,9l
© 9y 9 by Saie 9aS 3 )bgls lale Byepn
OO sS4 ikl plele Lol )
aS Wyl 5l i A0 Feoay Callae wly Cys
Sgd oo el Blo )1 1 (AL 0) ol cdes Ceond
obole ciisS adgr anie (VWAL (), SKen § (cwo)
(JLo FEY) (5y9m )99 0392 SYsb Juds 4 ks>
A5 el YL 528 B0 Gl plo b alis )
Szl DM b g mlie (SisenS L o asgs

YA


http://isfj.ir/article-1-1238-fa.html
http://dx.doi.org/10.22092/ISFJ.2014.103699

[ DOI: 10.22092/1SFJ.2014.103699 ]

Downloaded from isfj.ir at 10:25 +0330 on Thursday December 28th 2017

Ol oMl gale ddas

.@l., 2012

Cugh du )3 (9)3 55l g S 109 (aleyog dige
o YO 5o Sase dlge g el olge il Glewl
alol olié olge bglse a4 g oo oS5 Ol w
Se by (238 Slge JSTis89, (0938 5l G w3)S
e Lgla 350 Lgloa 0 L SIS 50 05 o
w1 oud ag sle 4lh, 5 ead CusS £yz o)
(Soee) WD QIS (e 9> B 595 50 )b 4w (Lo
plxl 039, VO Jolsd jo (5 yesm (VYAD o,Sen 5
5o b S allysy ol azye s PH 5T 28,5
Jless o 5l lale Comax LY g, atan Ve lp]
SxSg5 5l o D astd (9> wised sl Sl g el
Wsas ool o0 Eyz ABY ops oid 45 oLl
S g (e Ol et Ca 0dd )l
565 09> b iged 38 Jloyl ollislesl 4 cush,
oRinlejl & g5 5 (S Sleatls (555 ojluil e

st bosds 30T oz
5 einlesl slooys ( olde adgl Slge olewds 5JUT
AOAC o lastisl slodg, ;5 eolazwl L lale aiy
sbo o cimbeyl sl wges i sl (1990)
039 SS9 A G, U cels Py of Sl az o) -0
L gy ol Sis Cagb,y 6,.505lal gl ol
o&ws 3l eolazwl b (Nx £IYB) S y58,50 (5550l
L pgyde,dS Pl sl eolaiul b oy ol s JlalxS
LY Coe w ol Kl axy0 £0 b 00 hg> alais
O jgm b S g 2l sl aliS g olKws jo cel
Cel 1 Oae 4 o Kile a0 00 (S SIlo,65 4o
b 2l opz g il JS 6550 w85 )18 Jromin 550
JormdS Gl 08 (6525 03100l oy JI oo 51 ooliciu
by G5 dged (b Wisie Sl w5 65
Joe) e yle 4 Jsl g ople olasl as cole
vAa

aie ol ilr Vb ok (chygn bl cbsS
Menghe et ) sl (o pd ! oloyog b iy p
Sy il Rl egarys (gogase Dllas
Syge Skl olebe ol oz o aloyog slx
G5 uiege oleld &5 b ol g cl Wb S
Cyme 59iS 50 lplewl b9 n Cato )0 (Jbgp
Ol (losie gy pslaier ol alojl 03,5 (o
2l o 0 aloyog gl )8 (5l LSl
5 605 loou sl lY oS 5l Wy p o] S0
9 b by o9 ;0 aleld oledn slpasls
IRV JEs

L gy 9190

3T JURT CONUURIPIEN DY PP S| IV PY W 1 |
EYITERIAY) o359 (ESD) Sl L leald sae VY-
&b pbale Ml Glidion gl )5 oS 68
Sl Wogs ouds B8 le o leaS lae a4 lesls 3So
ol PO Gee) (s yd0 W0l Oly 2 4 g
aads o -0 ol ol ol b (ud FA.
sae Vo (WlBog, g Gees des o> Ol I bglsa)
2 ohen Sb g 2ldy) 0j90 WS (B 2le

O el Jead 5o 59y wlid b S ol

Wi 092 (A& b o pur CSLw g (2yb o

P95 9
e 1¥ ) s ngnl s SRl 0pa Sz
23S a5 (b (655 eSS R JosRe VA 5
DeSen kel ae Olym ployog Sl asls L
2Nl Ol Gledde (o) gz g 0D eolil
V¥ slaylesd jo mloyog sln )5 (5l 5l pas
Rl 18y T Voslis 4 )5 565 ¥
CGMap CGMyp <COMy) () Jgoz) 10,5 oalejoss
alxs) lae Lol slizl lie cole cyz (CGMg


http://isfj.ir/article-1-1238-fa.html
http://dx.doi.org/10.22092/ISFJ.2014.103699

[ DOI: 10.22092/1SFJ.2014.103699 ]

Downloaded from isfj.ir at 10:25 +0330 on Thursday December 28th 2017

So e IS g ygey] sl oS 8 sl 5l ol L (o,WJT Heraeus sepatch s, <L Labofuge

L 95 pyw g dadBo Voo 4y agdo o Yoo (oo

(N=3) 213& 5o 0, (ol cuS g I321:) Jgua

18s b Lo
1o sl
CGMg CGMyo CGMy, CGM,
Y- Y. £ X "ol g
Y. Y. Ve . T os ils
) ) vid Ve " lg 5]
\. \. Ve Ve 'S os
A N N N poS sl
\# V0/0 VO VE " ole oés,
v v v v T ey Sa s
\ \ \ \ T e oSeo
10 10 10 10 "C ol
10 -0 -0 -0 "E el
\ VO 15 MR
¥ YIVO \ \ oo
Yoo Yoo Yoo Yoo JS o
Y av/e av/s avs (L) Sz oole
FV/A £/ Y/ 1A (LYo
YA Varfo yaiya Vaig 1) e
V-/A VoY VV/F VY8 (1) puuS\>
/Ay \/fa \IPY \IYY (L) b
Ufo VFIVD VOIY VYA (1) &lyasng S
Wias AN VAI-¥ (P59 Jg35e) JS (555!

VAL

LS =55 (ployoy S5 Sload agd (plo () 5 Legn LT iCisS Jog (eSgn 18 iale 31

(23R 0l CS 2L 5l e s g VY 1) gl Y

Wgeien =0y y 5 Adg> S 5l ool angd LFA g o, 1Y

338 il S50 jlends agd (Y 9 B Conalg + (ome imaling oSony oF

ol g2 61 Yoot g phandSIsS — -0 i sl Fo ol Jp 3985 Wl - Jl=0 (0,558 50 05 oo LIU o) ouSn g (omlizg
£ 5hS 53 oSk o100 BL2 felg i SolS )0 o) Skee 10 eSS kS 50 pKukee T p Mg, ¢ S5kS 50 05 (e N0
A


http://isfj.ir/article-1-1238-fa.html
http://dx.doi.org/10.22092/ISFJ.2014.103699

[ DOI: 10.22092/1SFJ.2014.103699 ]

Downloaded from isfj.ir at 10:25 +0330 on Thursday December 28th 2017

- Sl (aii g e S glgie da 0yd (i s

Voo Jomgal 0 SokS 30 08 (e B0 SpsSulinl @ S5lS 50 055 (oo O SsBaral (p SokS )0 08 (e VVO S S SS
PSS 0 e Voo WIS e 0 SolST )0 Sukes B0 Slgiy mendS 0 SoLST ) ,Sken VB (pgm p SokS )3 ke

@SS 52 05 WYY poiiio 0T @, 55kS 50 0,8 YNO V¥ e dS SlipS (o 55kS p0 o5 b oS oo o ) (ne Sey
P S IV e Slg o SekS 53 5 (oo 1T gy Slilgu 0 TS 0 05 (hee /Y el oy ) SekS )3 5 IV S0 Sl
¥ e Sth 0 SlS 00 0 Ko ¥ LS Sllg iS5k 10 )5 0 ()b 50 Dl oS 0 SolS )5 05 Y e Dligas o SolS
5P 005 Y o 0I5 e Sl 0 0 IR el IS i SokST s 0 Ko

HSI= (Liver weight / bodyweight) x100
body weight =(p 50 Liver weight =¢s $)as 59
VSI = (Visceral weight / bodyweight) x100
Visceral weight =(e $)lax! 5 Ll 5
body weight =(e 5)¢,0: ¢33

ba)1,S5 5 W 0g,5 )3 o odls Jloyb @398 (o) sskare @
Kolmogorov- se51 5l lo,les  LSis cqs
sla ools (ool anslin Hahaie a0 coliwl SMirnov
Slearls 5 4t LS5 ws, sleasls 5l Jobs
oy 3T oga3T bojlass 53 1 09,8 (s (aloondin
Sl g ab axd 3 I (OneWay Anova) as,ks,
«Test of Homogeneity of Variances (g3 sl
oslizal (S5 se3l 51 SRS b g, anlie g
SPSS 53l g 5l sslitul b (g Lol (slosdUT ads .o

FUCI IV | S

el

P ol o pd g Wby lepas Ll |
a5 4l oy ooy 4 Yol o
G oo Ol sad 4 glale G O)s Ul
Ob Ade )b e sk 4 CGMB0s CGM20
Glal e ale i 48 30 CGM, Ules lale
(F= 2.8 df=3 &, (o Jledy oo (s
Juasi cu e (F= 3.125 ,df=3 P<0.05) P<0.05)
CGMgos CGMy «CGM,yy s o 0 lae
daai (i L) s an b gl e gl
5 CGMy slalaii L ead 4 glale sl
Vet Ol (Aleyds s Ol Ll 52 4S CGMgg

A

UVIVIS = Jow) jregidg il oliws ;5 solizwl b
zse Job (LSl el Jenway oS ,.s 6505
OBl aimmen b 605 ojlul jegl OF-
ALT) ;hawsl gl o¥T 5 (AST) lausl Sgiel
AUtO ) VUl olftws l eolitwl L g5 pym
5l eolawl L 5 (Analyzer Technicon R.A.1000

28,5 18 e 9,90 905l o)l <80 sleS
@Az bg 5k o 5o, V0 e plele (i G
Sleasls slabe oyi5 5 Job 5l sowl Cavs 4 Sledlol
0 drule 5 ledgep plol o a5 5 0l
(1) Candy ol
K = (BWF/ TL®) x100
BWF =(¢,5 )aled 039 Lawsne
TL=(raslo) S Jsbo
039 ol
%BWI =100 x (BWf - BWi)/BWi
BWI =(e,8 )adsl 035 basgie
BWF =(rosibe ) ales 039 Lo
039 Wby o pb

S.G.R =(InWt -InW0 )/t x100
WO=(p 5 ) adgl sologes (eSilee
WI=(e 5 ) atls oloser oSiles
T=Gsy)sile; oy90
N9 083k Lo
(Bwf-Bwi)/protein intake PER
BWI =(e,8 )adsl 035 basgie
BWF =(e $)aled 035 Lo
I Protein intake:(s,3) ol ;o 8ras usigy JS
188 Jood o po
F.C.R = F/(Wt-W0)

F=als lawg oo G s glié jlae
Wi=(e 5 )l (wlog oniles
SHlogmgils oLl


http://isfj.ir/article-1-1238-fa.html
http://dx.doi.org/10.22092/ISFJ.2014.103699

[ DOI: 10.22092/1SFJ.2014.103699 ]

Downloaded from isfj.ir at 10:25 +0330 on Thursday December 28th 2017

Ol 2 gale dlas

O iyl odslive Filad | cad 448 lale
C(F=) s naline dilizee sloylesd G s5le] o e
1.47 ,df=3 P>0.05

&S sl 3 3 F95 Sleas i g
55U ployos slm )3 el Gl polaw Sl
s ALT) jhasl gl (V1 lempl 5 @)y (one
F=0.038 ,df=3 cuslas (AST) 3l ausl Sgiel &b L]
Jade oy i . (F=0.86 ,df=3 P>0.05), P>0.05)
PSP VOSR R ZYRRY: - TR KV ISP ORI IV YW I FEUON R 3 W
oY1 Jlade o s 5 (CGMygo) Y Lo jo il (w5
JUURR IRV S OSSR VA = R R WA KV VS S e N FE 00N
JoraedS liee 00,5 Cad (ol o) ) jlans jo 2]
e il 285 Sile oo il L ool
189 Focusyn il 0 a5 ¥ 5 Yol o Jgymds
s G sk oad palejog 3Rl S5 (S
LL(F= 2.18 ,df=3 P<0.05) sg ;aS sals e
6 sl sl ozl leple i pdS 65 Ol

(F= 3.59 ,df=3 P>0.05)cs iy

sk ag ead Ll Sila @ iR anulS o
F=0.58 ,df=3 ) 25 S ald jlad 5l )l Hxa
G 5 (Bl o 50 51 (e D) (P<0.05
saaliie (28 jladi ¥ 5l ead 430as laale (i 5y 03l
Cua o 3 ) (iR sl G5 L el cads
F=3.3 ) bl (il Al oy el G 5 (s

(F= 2.065 ,df=3 P>0.05) (,df=3 P>0.05

i 5 S logusiled (5LE by S 5 10
Sl e b (2l 0z 0 03 (ol polan 2l
(F= 3.76  P>0.05) cuzlas olole 4y pgp
i CGMgp o 5l oo adss QL;.@Lo,df:3
.(F: 1.076 ,df=3 P<0.05) Qog o 1y asy o>
M e SRl e o 0 D)8 (S Sl

23,5 olale o glaxl s Seilegugila a3lo

(F= 1.47 df=3 ) , (F= 1.43 ,df=3 P>0.05)
ohale 5 Solgwglbe asls o ie P>0.05
5 o odalie (&3 3el5 5l 18+) CGMego
) Sslogwgile jasls ny2es COMagles (lale

N Lg,l..,.>| arls o min alie gais, o aiog Lo

(Mean £ SD) (g axan Y+ 0590 SO 50 yd 7 olS oo b ool aydai alold ul) slowasli ) Jous

Bl g sl 958 35l Rl sk [otleil sl o >

CGMg, CGMyo CGM,, CGM, s L
FANOEV/D) SYIVOENAY & IVYEY S SAAE YNY s o3

FAN FEYV/BY FYEN ARV TN Y FAV/YYEY VY FYFVSEVYT (W2) 456 554
YA/FEE/5F AT I YAFTEVNY ARTATZ NN adyl Jsb
¥RV /T FAIBYEY /-4 £515VEY/FO FYPTEY/) Y a5l Jsb
NiAE e NIAE CIFAE- /- IFeEfe VA (CF) bl> oo s

Yo FVEYY/ SOMBIEFEN Y £A0/ YTV /SY° OYY/FYETY /TS BWI) ¢35 il ao s

FYVIVYEIS/30 FYARSEVANY FYF/A0EY /AT FAY/AYEVAIAN sl ologes

LRAATERETSYIV FYTYTEY - ey FrVO/FOEAY/FY YAAV/TTEAAN 45l ologas
VY3 VIEAE- /- §° VYY) ¥ \OYE/ oY (SGR) o319 03, gy
\YoE. [+ R VYEE- 0% VOV« /) (FCR) 12 Lo e,
V/AdE- [+ ¥ VA [+ VY- VIOFE- - ¥ (PER) (5555 035k S

(PS0.05) ks glelyls s S0t (glyls &osline oy L sluel

AY


http://isfj.ir/article-1-1238-fa.html
http://dx.doi.org/10.22092/ISFJ.2014.103699

[ DOI: 10.22092/1SFJ.2014.103699 ]

Downloaded from isfj.ir at 10:25 +0330 on Thursday December 28th 2017

- Rl (g e S (lgas d 0,3 g

L oud 4 iy ul...bl.o.l.d @Lm:b g&gl.og.wyb.b ua:Lu cduiy @Luo.a.w wf).‘ "Jg»
(Mean £SD) w3 i o5 Caliizko zglaws

bl sl o px

CGMg, CGMa CGMy CGM, lpas s
VWIFYEL/R) \EIYE- VY VSV IAY VI AR/ () s
FINE- Y e DIYE-[FA° FIADE- [OF° 0
yy/aat. vy’ VOIEE M VEIVE- oY VATV AR (1) Casb,
VsVEe Y VAo (V8 Voot VYooY () S
R Y/A0E- /Y YIADE- /) Y/ E ¥ () Sologuwsls asls
VAFAEY/) ) VO/YFEF/Y \EIYE- 50 YYSER; () wlin! jasls

(P0.05) stizes (g el Jls me Ml (ghyls osline Loy > L slae!

(Mean £5D) (slo;T (slo o yuar 59 o575k cilizko g sl b odh 4355 yledloked S slaor 3T 5 i (sl Ll ¥ Jgaz

u.ml.p 0% &Sl"" &:)5 045.15 LS"')il} C?‘IQ“‘ /GMQLA)T &SL‘I’ 0

CGMeo CGMyo CGMy, CGM, sl
\FOIVES(S ) Voo e VEAL o5 - YatlZ=" 0 (AST ) 5yl 5 el b L]
VIEYE- /) VIBVE« [+ AY V/ESE [0 VIVEE- ) (ALT ) 5l 5 9ol i1

SAIFFEY/ELC SAINFEEIAT® YY/- - £5100%° VER £ TY (TC) Jgyuds

FYN/PEEY /Y FOANTEIVA/AY FYONEVAIBA 5+ ¥EY/OF (TG)oy joulS 55

ol 53wl 955 (LS sl By
ol o ) G 58 el &S sl (6900 4SS
g 5l e &5 og Gefien IVYGhle iles]
OLen g Yigit lawg ool eolatuwl &) 5elS

aS oy (Y++Y) Oliva-Teles s Pereira 5 (Y- -#)
2 b g cdlo pb usign LEFIT 5 FO s
b pew 5 Psetta maeotica U, Sass adss
@ slae Lo co o oe ais, LI Sparus aurata L
a5 ad 5,155 VOV B VYO adlas ol o oael s
O 5o 0l Cud 6ld had o b anslie LB
OYAD o)) 5ed 5 (cwms) alols olié Slolas]
OYAA () Ken 5 wn) Slnl lowls g (V/FO)
S9 (VIFA)

AY

(P 0.05)kcun sl Sls oo ODsl slls cogline Gy > L sl

a8 Glalald ;o G bjg Il we e 5 26 09

5l i 6yl sxe y9ky CGMB0s CGM20 5l ous
L ol asdllae ;o odel Caws 4 mls 0y vals o>
G Nl sl v pgas o Slllae Koo
o5, Y U3 2l o 0 L YE VY e &3
( Alexis et al., 1985; Moyano et al., 1992) L5
(Dicentrurchus oLl wb (o 2le jo 2oy Voo
sml3 e s /. F - Alliot et al., 1979) labrax)
/Y« (Kikuchi, 1999) Paralichthys olivaceus
(Regost et al ., Psetta maxima _als iS5l
Sparus aurata L ob,s eew ,o 7£+4 1999)

g ausls Jlyen (Pereira & Oliva —Teles, 2003)

a0 oY ks 1 pleld a5 wes o ylid


http://isfj.ir/article-1-1238-fa.html
http://dx.doi.org/10.22092/ISFJ.2014.103699

[ DOI: 10.22092/1SFJ.2014.103699 ]

Downloaded from isfj.ir at 10:25 +0330 on Thursday December 28th 2017

Ol 2 gale dlas

Oliva- Teles 4 Perieira .(NRC, 1993) ai ls YU
1 OFIY Q)S u.;5lf aS 1) &‘ 0y el coblB (Y- - Y)
5 i a5 W8y cess LAVIY sl o hSas 1 o

YY) L5°L°)°5-3. 4.’[.5 » ol J.«S.w; 0 > M ;M.L:LQ
ot egas 5o (Vo)) o)) Sen g cwsne Slalllas
o eleld a5 ob sl el Sl olelosl
8 Cewl GlUsT Gy g e plewl b awlis

A% 0,50 Bl oS (Y slaas o L) o (s o
Dgds dlogl IS T o,y gy 40 4 ol cygas ols 18
2 2L Sleitgn jl (bslie i ol (pizes
(Liu et al., 2008) o 5,515 ZAYIY (6 yow Blonls
#lekd ony w4 bgls plale Yl calnly
15 Gy llss (Y1 J33) gl odne S5 lenle DS,
oy 3 D58 FelS sl (il ol adlae o

@bl 5 SSlgugla a3ls n )l gme U
Al G GRlP Sgnm e sl
b osalie &5 iglS Zolaw (il b SSlegugila
ol b as we s 5,055 (1499) )l Kes  Regest
el gell e o Oy 5elS zehw
Ay Wy, b gme ualS oles 4 Sibogugile
SaiS Sl LUl 1, o] Js a5 00,5 e alisdle
5 eSn & Olpie & 8,5 (5elS leslil o ale
ouiiS 05 bl 5l 5yl e s3lwsliT g 55
SFlS Gl b ol iolesl jo wiiidls oS g oy
055 el By, ol sleatly oy jo o8
S olS 51 aigs eolaiwl sasaaslis Yleiz! yol cpl aS 04
ol by 655 9 (egn e SU Gl 4 03
6 opr <S5l (e ek alY (5

opz 5 D0 HiglS GBI L alY oy Jy cdnds
oads wdw bole as¥ o ol e g cél lsél
#loydg sbm oad (3Kl &5 (kS TP o)
2o e weld s 1ol e ok

S el Cadbge L3l o s Jlexml il
gobe oRlBl Gl cal e alejsg sl )3
Ll 51 )d 568 0gs o o 40 00l 00938l Y
3,15 35008 (355, 5 (e pY) 00S dgazme duwlgiiol 4o
5 Perieira a5 _zlo;l ,o .(Amerio et al., 1998)
zobw ol egas o (Y--Y) Oliva-Teles
Gow ([Verg Ave Fou Fou ) &5 plS Galisee
zho ;o a5 woged camlice wisly elel alejog
Gl 5,1y (g sk I8 L) 5wl SA (5l
Lalsial GVl pis 5 39008 15T Lo o5 aiily
5 sl gl wisged pledl 65yl 5 Y egas
J5 50 waleyg sl 7500 b &) g8 usKl
4 /Y0 5 (Morales et al., 1994) LS .5, &Y
< (Ballestrazzi et al., 1994) _Ls)l Wb o
ool s @y (i 5 5 (Yol sledeSo b o
oY 09938 pleS oSy YT U3 o eizmen o
5 2o ab) Sleatld dp carge paS 55 4
5ol 1y ez iSgn 10+ S isl5 oS b sl

.(Davies et al., 1997) ol
O0938l a5 cldly azgr 4SSl a4 Wl Ko (sgu )
s Gal33l 53 oalad 5 oS rones ol S (Y
s a5l a3 Olipl oy )0 )3 HiglS Sle
2%l (Cyprinus carpio) Jsess ;5.5 ;o Jlo
ab, sleasls it 56 O3 el LYY us b
o ppY aS ol g LUFras b 0Kl g cab
Wo 8w, sl coge o ol adlsl o,
a0 umes « (POngmaneerat et al ., 1993)
2, sleasls fry ad> . ;o (Chanus chanus) el
S50 il a b apslsiel I (bsle 0,8 aslal L
x> ,» (Seneriches & Chiu, 1988) sgeis s
S oy 0 0,8 (5lS pan clll ol bl
IS oldlas mls Jg s e oldé i
(Regost et ) LS slotigp plo OIS 5 aS o
e bl 08 (35lS g Jgens sl al., 1999

A¢


http://isfj.ir/article-1-1238-fa.html
http://dx.doi.org/10.22092/ISFJ.2014.103699

[ DOI: 10.22092/1SFJ.2014.103699 ]

Downloaded from isfj.ir at 10:25 +0330 on Thursday December 28th 2017

- Sl (aii g e S glgie da 0yd (i s

Lewdly wpmelS 65 Ol 9 43Y (o2 0 o
bisS ST Sy lsins pym el 555 23 il
(BUCOIO & 55, 0,0 4ds5 Candg 3,90 0 S
Sy oyl olyege S o> Limlsé David, 1973).
gobe 5ok @i plele )5S slawdly oy s
YL obls easmailis |, Jatropha curcas YU
P OeFen e (pl Qdz g eolaul o b
ol 5o ede] Caws @ @l L Siales a5 auuils
30 a8 8ges Hledl ST ) 4wl andl cwl ol
Lld 5l ol o> VU JJo (CGMgo) ¥ Lo
Ll ogr aals jles 5l w1110 oale (29, (e 6351
S0 (e joh AV S5 &S o) ool 4
, . Kumar et al, 2010) asb ooy Ja5,50
YO oy (1499) ), 5 Regost alie i
S5 el g als o o1, ke g LN g Vo
[ARREI SIS LR SRS L)
L ole 89, 1Y10 wals jlod b avlie o (030l
o ek Jled ol jo AlY oy Ll wols ulial
G 3 og wals s lale aBY o> 5l eS 6l
Tobw 5o Gl Gae IS ol Gded 0 s
Sl Feel VT g (AST) jlhawil s gl @b ,Lw]
553 ol Gilte b 3l eah 435 plals (ALT)
50 Semlgival mud Bl Los 5T ) ailsg 0is samlive
2 oplsteal W51 algiel slomg S Jaxl 5 a8
AST 5 ALT (loo 3T ialzal sl oo baslyss W

Sl OS50 oy o slgslas] Jol> 9> 50
o, %ea ¢ Kumar .(Racicotic et al., 1975)
Jtropha curcas s,1 b Jyere j5.5 4355 j0 (Y+ V)
Wgad saslive (55 3o 1) lay T b s (e tal38!
5 J39% sl sl awgi oS il oy |y T &5

e 0ol e 93,0 ALT s ASTowas
JLs ;o Sanden 5 Y--0 Jlo o oK 3 Hemre
ALT sloas 3l Linlidl jogas 1o ol mls Yo #

S 90 Olple alY oS5 (2LS sltisn
5 (124%) ), g NENQgas aslil> o il &glaze
2 Gl g B (1AVF) K sDavies
Looad il yw Coew ol e 2lo Y Sy
bgw Y game) (2LS Glttisn o] 0 &5 olo oy
WS 3g ool ale jog (nlr (P05 5SS
gy ole a5 axdl 0 (124Y) Ko g RObIaNa
SkiwSion ol 5 &5 5l Gl e sk 27
556 ooz 5o i) IS (s 0] 5 Lige AIS) (LS
e S (Y- F) ,Ken 5 Kissil 0,0 o
o S (2byd e 4V GeEen Gl 0 )b
) LS 5efsn Vb gob 55l e o pdis
&S (Giye 3 Wl (Ygls oulasS sy g Lgw
By 4l als plale alY s 550 5 2 Ol
JUe Sl pegas o (Sul Slided Geizes
wiz bl bl esm 5 Sjglnnd sleasls
Ll s 57 ojge csn obabe )0 (2L Sleassn
Tohe 35 » AL Gletisn & Sl oal b
wten S50 oale (sudg S Sledgeen 5 JoilS
1440) o, Ken 4 Kaushik .( Regost et al., 1999)
Y U5 5 (JoymdS spuds (225) Luog S sl
odalio 1) bgw (nfgn 5l ead 435 (LS (5,
S50 Lewdly JgyindS cuale S0 (gom l eainges
31 AeS 85 FolS Vb ok Sl sl adi plabe
a5 (Regost et al., 1999) us 3,155 sals s
Lol pol> adllas o oel Caws 4 b b Gills
GRIBN L Ledy s S 65 0 el e
Sy p Bl 3OS Gl Rkl ek
(Regost et ) .ale Szis 4 (Shimino et al., 1993)
O Ay o GelS el sul cunlin al., 1999
S &8 o g J) ey el (55 2008 ol e
2y b &S cwl Gl slajls g 68l el cux
Kaushik et al., ) aas o jlis 1) 055 oylale cams
O3 sl rshaw 2l Lyl asllhae s Ll ¢(1995


http://isfj.ir/article-1-1238-fa.html
http://dx.doi.org/10.22092/ISFJ.2014.103699

[ DOI: 10.22092/1SFJ.2014.103699 ]

Downloaded from isfj.ir at 10:25 +0330 on Thursday December 28th 2017

Ol 2 gale dlas

végétales et des levures cultivées sur
alcanes pour I’alimentation du bar
(Dicentrurchus labrax), Vol. 1l. Proc.
World Symposium. on Fin-fish Nutrition
and Fish Feed Technology, Hamburg, 20-
23 June, 1978, pp. 229-238.

Alexis M.N., Papaparaskeva-Papoutsoglou
E.,and Theochari V., 1985. Formulation
of practical diets for rainbow trout
(Salmo gairdneri) made by partial or
complete substitution of fish meal by
poultry by-products and certain plant by-
products. Aquaculture, 50: 61-73.

Amerio M., Vignali C., Castelli L.,
Fiorentini L..and Tibaldi E., 1998.

Vegetable protein  sources, protein
Vegetable protein  sources, protein
evaluation indexes and ‘ideal protein’ of
sea bream (Sparus aurata). Rivista
Italiana di Acquacoltura, 33: 135-145.

Ballestrazzi R., Lanari D., D’Agaro E., and
Mion A., 1994. The effect of dietary

protein level and source on growth, body
composition, total ammonia and reactive
phosphate excretion of growing sea bass
(Dicentrarchus labrax). Aguaculture,
127:197-206.

Barley H. S., Summers J. D., and Slinger S.
J., 1971. A nutritional evaluation of
corn wheat milling by-products with
growing chicks, turkey poultry, adult
roosters, turkeys, rats and swine. Cereal
Chem, 48: 27-33.

Bucolo G. , David H., 1973. Quantitative

Salmo salar oMt ale ol3T o s AST 5

aivgas ()15 Lgw o)1 sgl gl 0z L ooy 4,35
Oy oo Gialesl cpl 50 sael s & s 4y axgi L
Car rlie Jomilly D58 slS o 5gai el
op 4 ol Gl el g anals ol yoe b ol
P OB Feplgl 0wy eye0 yo el olae

(18505 g S
BB e demme xS 5l S LS B
Sl Rlw il cpizmen wi)ls gl c8y il
domsge Syop Sl G OKen S I, e
Oyl g sldge o g K Siige uarge logas
o 1y obele 4 @l Byen &5 ileed

&Qbw

LT owsteom b o e By tp g
Sl S35 AYAD e wolide o, (oblS
i Pk lid olalosl i ojgy
gl 5k 4 ad e alo 5o B (59,Y alo o
dmwgo (5 L gl5 lbdle (Modlip ol
YYP olp) oded higel g ol
. dAxluo

g o wdlile vz (eyn tp B gely e (e
2l Ollos! s ATAL L 3 els
5> (Acipenser persicus)  glp! olowl
Ay ol g (Fingerling) w8 eSSl Jo ! wo
“te Tobww omeni sl 31) (grow-out)
olidnd  giwdl (5P 9 (w9
Sligdizd dmge -55lt9l lale (Mol
cdziio VoV Lyl pl S higel g

Alliot E., Pastoreaud A., Pelaez J. and

Métailler R., 1979. Utilization des farinea

AT


http://isfj.ir/article-1-1238-fa.html
http://dx.doi.org/10.22092/ISFJ.2014.103699

[ DOI: 10.22092/1SFJ.2014.103699 ]

Downloaded from isfj.ir at 10:25 +0330 on Thursday December 28th 2017

v OpRla (g e S (e o 03 (P plS 1S

determination of serum triglycerides by
the Use of enzymes. Clininical-
Chemistry, 19:476-482.

Davies S.J., Morris P.C. and Baker R.T.M.,

1997. Partial substitution of fishmeal
and full fat soyabean meal with maize
gluten and influence of lysine
supplementation in diets for the rainbow
trout Oncorhynchus mykiss (Walbaum) .
Aguaculture Research, 28: 317-328.

Gomes E.F., Rema P. and Kaushik S.J.,

1995. Replacement of fish meal by plant
proteins in the diet of rainbow trout
(Oncorhynchus  mykiss): Digestibility
and growth performance. Aquaculture,
130: 177-186.

Hemre G.l., Sanden M., Bakke-Mckellep

A.M., Sagstad A.,and Krogdahl, A,
2005. Growth, feed utilization and
health of Atlantic salmon (Salmo salar
L). fed genetically modified compared
to nonmodified commercial hybrid
soybeans.  Aquaculture  .Nutrition.
11:157-167.

Jackson A.J., in press. Global production of

fishmeal and fish oil. Review presented
at the FAO Expert Workshop on the use
of wild fish and/or other aquatic species
of feed cultured fish and its importance,
its implications to food security and
poverty alleviation, Kochi (India, 16-18
November, 2007.

Kaushik S.J., Cravedi J.P., Lalles J.P.,

Sumpter J., Fauconneau B.,and

Laroche M., 1995. Partial or total
replacement of fish meal by soya protein
on growth, protein utilization, potential
estrogenic  or  antigenic  effects,
cholesterolemia and flesh quality in
rainbow trout. Aquaculture, 133: 257—
274.

Kikuchi K., 1999. Partial replacement of

fishmeal with corn gluten meal in diets
for Japanese flounder (Paralichthys
olivaceus). Journal of World
Agquaculture Society, 30(3):357-363.

Kissil W.M., and Lupatsch G.W., 2004.

Successful replacement of fish meal by
plant proteins in diets for the Gilthead
sea bream Sparus aurata, The Israeli
Journal of Aquaculture— Bamidgeh, 56:
188-199.

Jackson A.J., in press. Global production of

fishmeal and fish oil. Review presented
at the FAO Export Workshop on the use
of wild fish and/or other aquatic
specifies of feed cultured fish and its
important its implications to food
security and poverty alleviation, Kochi
(India, 16-18 November, 2007.

Krogdahl A., Bakke-McKellep A.M., and

BaeverFjord G., 2003. Effects of
graded levels of standard soybean meal
on intestinal struc-ture, mucosal enzyme
activities, and pancreatic response in
Atlantic salmon (Salmo salar L.).
Agquaculture Nutrition, 9: 361-371.


http://isfj.ir/article-1-1238-fa.html
http://dx.doi.org/10.22092/ISFJ.2014.103699

[ DOI: 10.22092/1SFJ.2014.103699 ]

Downloaded from isfj.ir at 10:25 +0330 on Thursday December 28th 2017

Ol 2 gale dlas

Kumar V. P.S., Makkar H.P.S,,
Amselgruber W., and Klaus Becker
K., 2010. Physiological, hematological
and histopathological responses in
common carp Cyprinus carpio L.
fingerlings fed  with  differently
detoxified Jatropha curcas kernel meal.
Food and Chemical Toxicology, 48:
2063-2072.

Liu H., Wu X., Zhao W., Xue M., Guo L.,
Zheng X., and Xu Y., 2008. Nutrient
apparent digestibility of selected protein
source for juvenile Siberian Sturgeon
Acipenser baerii, Brandt, compared by
two chromic oxide analysis.
Aguaculture nutrition, 15: 650-656.

Menghe H., Edwin H., Robinson R., Daniel
F., and Penelope M., 2012. Evaluation
of corn gluten feed and cottonseed meal
as partial replacements for soybean meal
and corn in Diets for pond-raised hybrid
catfish, Ictalurus punctatus x I. furcatus.
Journal of the World Aquaculture
Society, 43:107-113.

Mohseni M., Sayed Hassani M.H., Pourali
H.R., Pourkazemim M.,and Bai S.C.,
2011.The optimum dietary carbohydrate
/ lipid ratio can spare protein in growing
beluga (Huso huso). Applied
Ichthyology, 27: 775-780.

Morales A. E., Cardenete G., De la Higuera
M., and Sanz, A., 1994. Effect of
dietary protein source on growth, feed
conversion and energy utilization in

rainbow trout (Oncorhynchus mykiss).
Agquaculture, 124: 1 17-1 26.

Moyano F.J., Cardenete G., and De la
Higuera M., 1992. Nutritive value of
diets containing high percentage of
vegetable proteins for trout
(Oncorhynchus mykiss).Aquatic Living
Resources , 5: 23-29.

Nengas 1., Alexis M.N., and Davies S.J.,
1996. Partial substitution of fishmeal with
soybean meal products and derivatives in
diets for the gilthead sea bream (Sparus
aurata). Aquaculture Research, 27: 147—
156.

New M.B., Wijkstom U.N., 2002. Use of
fishmeal and fish oil in aquafeeds:
further thoughts on the fishmeal trap.
FAO Fisher-ies Circular, No. 975
FIPP/C975. Food and Agriculture
Organization of the United Nations,
Rome.

N.R.C. (National Research Council), 1993.
Nutrient Requirements of Poultry. 9th
revised edition. National Academy
Press, Washington, D.C.

Owen M.AF., 2011. The effect of dietary
inclusion of category 3 animal by-
product meals on rainbow trout (O.
mykiss Walbaum) mineralized tissues
and immune function. Thesis of Doctor
of Philosophy. University of Plymouth,
173P.

AA


http://isfj.ir/article-1-1238-fa.html
http://dx.doi.org/10.22092/ISFJ.2014.103699

[ DOI: 10.22092/1SFJ.2014.103699 ]

Downloaded from isfj.ir at 10:25 +0330 on Thursday December 28th 2017

v OpRla (g e S (e o 03 (P plS 1S

Parkhurst C. R., and Mountney G. J., 1987.
Poultry meat and egg production. Van
Nostrand Reinhold, New York.

Parson C.M., 1998. Variation in proteins quality
of soybean meal for poultry. In:
Proceeding: Arkansas Nutrition
Conferences, Sept 15-17, Fayetterille,
Arkansas, USA.

Pereira T.G., and Oliva-Teles, A., 2003.
Evaluation of corn gluten meal as a
protein source in diets for gilthead sea
bream Sparus aurata L. juveniles.
Agquaculture Research, 34: 1111-1117.

Robaina L., Moyano F.J., lzquierdo M.S.,
Socorro J., Vergara J.M., and Montero,
D., 1997. Corn gluten and meat and bone
meals in diets for gilthead seabream
(Sparus  aurata):  Nutritional  and
histological implications. Aquaculture,
157:347-359.

Regost C., Arzel J., and Kaushik, S.J., 1999.
Partial or total replacement of fish meal by
corn gluten meal in diet for turbot (Psetta
maxima). Aquaculture, 180: 99-117.

Racicot J.G., Gaudet M. and Leray C., 1975.
Blood and liver enzymes in rainbow trout
(Salmo gairdneri Rich.) with emphasis on
their diagnostic use: Study of toxicity and
a case of Aeromonas infection. Journal of
Fish Biology, 7: 825-835.

Sanden M., Krogdahl A., Bakke-McKellup
A.M., Buddington R.K., and Hemre,
G.l.,, 2006. Growth performance and

organ development in Atlantic salmon

A4

(Salmo salar L.) Parr fed genetically
modified (GM) soybean and maize.
Agquaculture Nutrition ,740 (12): 1-14.

Seneriches M. L. M., Chiu, and Y. N. 1988.
Effect of fishmeal on the growth, survival
and feed efficiency of milkfish (Chanos
ehanos) fry. Aquaculture, 71 :61-69.,

Shimeno S.,, Mima T., Imanaga T., and
Tomaru, K., 1993b. Inclusion of
combination of defat-ted soybean meal,
meat meal, and corn glu-ten meal to
yellowtail diets. Nippon Suisan Gakkaishi,
59: 1889-1895.

Soltan M.A., 2009. Effect of dietary fish meal
replacement by poultry by-product meal
with different grain source and enzyme
supplementation on performance, feces
recovery, body composition and nutrient
balance of Nile Tilapia. Pakistan Journal
of Nutrition, 8 (4):395-407.

Tacon A.G.J., Hasan M.R., and Metian M.,
2011. Demand and supply of feed
ingredients for farmed fish and
crustaceans FAO Fisheries and
Aquaculture Technical Paper. Press by:
Food and Agriculture Organization Of
The United Nations Rome, 2011, 87 P.

Yigit M., Erdem M., Koshio S., Ergiin S., Tiir-ker
A., and Karaali B., 2006. Substituting fish
meal with poultry by-product meal in
diets for Black Sea turbot Psetta
maeotica, Aquaculture Nutrition 12: 340-
347.


http://isfj.ir/article-1-1238-fa.html
http://dx.doi.org/10.22092/ISFJ.2014.103699

[ DOI: 10.22092/1SFJ.2014.103699 ]

Downloaded from isfj.ir at 10:25 +0330 on Thursday December 28th 2017

Utilization of corn gluten meal as a protein source in great

sturgeon( Huso huso) diets in growth up stage

Sayed Hassani M.H*; Mohseni M; Yazdani Sadati M.A; Pourali H.M; Shakorian, M.
* mirhamedhassani@yahoo.com

Caspian Sea International Sturgeon Research Institute

Key words: Huso huso, Fish meal, Corn Gluten, Growth index, Body composition, Biochemical

index.
Abstract

The utilization of corn gluten meal (CGM) was evaluated as a replacement for fish meal (FM) in
practical diets for beluga Huso huso in growth up stage. Four experimental diets (isonitrogenus and
isocaloric , 40 % protein and 18 kj/ g diet) were formulated. Fish meal was replaced by CGM at 0%,
20%, 40% and 60% being named as CGM,;, CGM20, CGM,4, and CGMy, respectively. Fingerlings
great sturgeon with an initial body weight of + 7¥,YV6.94gr (mean +SD) were reared in 12 fiberglass
tanks and fed with diets forl0 weeks at 20.00+ 2 °°. At the end of experiment, growth performance
(final weight, body increase weight, specific growth rate) of fish fed CGM20 and CGM40 were
significantly higher than fish fed control diet, While feed conversion ratio were lower than fish fed
CGMy and CGMg, compared with control diet. There were not significant difference in condition
factor, protein efficiency ratio and body protein in different experimental groups , but body lipid
increased as dietary gluten meal increased (P<0.05). Different levels of corn gluten meal did no
significantly affect Aspartat amino transferas (AST), Alanin amino transferas (ALT) and Triglyceride,
but amount of cholesterol in fish fed diets CGMy, and CGM ¢, were significantly lower than control
diet (P<0.05). The present study revealed that CGM is a suitable source as replacement with fish meal
and might be included in great sturgeon commercial diet up to 60 % with no adverse effect on

nutrition efficiency, liver enzymes and biochemical parameters.
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