M OL’J«».;U ‘@9 b)lwf} (g J

T 96 9 Lgw 35T L ol 8T it 34> 2 il 29T (o0 5T Joo 8 ;Shos
(Oncorhynchus mykiss) ybS % y S¥TJ ¥ Blo Fwilojb g iy 9

A Y . . P S \ “ . o
Slaliu suge 9 ool Aelaidi o Wote gubse o (sulsd LILGE
‘;\\,@Q@;J”}b,\,!jvmuuh&m‘QMU;&M;JL;,:ssﬁ)j>4;,;fiﬁl>‘

\)\jé:’ QL%};J E) (:jl.f« J.>U g&)’w\ J\)T e&iﬁ‘: QM aj; JLL..:‘V cf)lﬂ‘ CJ})\.:J CJUL:E;J w}a Q;J.Ajﬁ )liat.w\ '

oS

VU5 slaale (Saslesl 5 a1 a5l e S Olpes sl 0 UGl ) slatoy ol Jha sy

“;_:zx*O_iuag:._iujéuaﬂ?m_z;;wu.u&glgy;jwu@méu,ﬂgeug;\,uguswfg,
ol A e slize pislie 5l eslinal 5 s 35T 55 b ale 35T e85 Aus Vo 5 V0 00 (YO LS S Sl
e LS Olgea (ol 3,1 sl o ol S5 ap5Y g s g8 ol n Vet 500 ho L;u)-ﬁpﬁ\ﬁj
b s s T Lol iy el s eslind g1 Aabd o Ol s 350 o 31 JoSo BB S 0 s
S S AVEEE Y 05y Sl L 0S80, (VI3 Obals am ol 63 5 5SS T (s e pa gl LSS Y
215 0L Gl 51 ool s A 4 Jis bl sl Latia A Sdeay 555 amd i a3 sde T (SIS
35 b 3,1 5l eslial e Sl 05 ge5 b o3 ke @ oLl 5 UM Gl . gl ﬁ\ﬁj mﬂdd,as
!l 35S e a ale ol Ly 5 A5y (sla et LS s o g OF w5 3003 0SS5, VIU5 ale plie o
Y153 Al ol las o i ml i sl sl gme ol s Vo0 03503 BLSIL Ol e oS 5ls OLES JRasyy
Gl 5 A sl et ls s oS opl Osfesls Rl Ao )3 YA B 015 e 1y o3 g g0 (Shsm 5T 0o LS 0555

Aol adls e Lgﬁju ol

w5l 51 A0 (Oncorhynchius mykiss) oS S5 SVIU3 Ay slaasls  Slosl s 3,1 slS” sloc Sl

;\HLLQ.?)!.J_MJ@JEJ@LQ}JJJALA;)T&&Q dodRo
Lt o das o3l ol KL Ol pisan &5 olie oSl Gao e SIS S5 5l S

Dl ske
Ak Sl )
s b 5 o Sl Y
S sbasls 5 oMe Y

e CodS Slea A kS Sluls Obe pl
s 5 357 Sl S o3 sl S 03 s
53 35 OPAS sy 51 L 3b 4SS Laa L
At Sl a8 pled 4 Al e OLELS

OlaleslT dile et 8 Olale 3550 3 o st es
OT&JJQ@‘&lAJJTQé&F))Y[{W
@) dil e osle ol A5 Olppe 2alS 5 Lol il il
.01
0) s5d> olaalbeslsl 55 s S n e o)
L(Ve) das o olantl s a ) a5 a8 Ao s

S e Sl 8l C el @ e

shgh_science@yahoo.com :435s J stes =*



Sladul o 50 Ol oyl > ilil &S Clils a g
(YN 00) s o il 531 1y aal
o3le ool CkS 3 g (51 b 3 ke Slae BT an
0 L e gl A8 el sl el I
S 53 aS G SO el (YT 5 A) aslazils
33T ale olde o 3 56 s S 5 35, eu ]
330 bsw 5,1 g5l a5 Salmo salar) bl . 5Ll
Q) dal sty (6 el i 4o b Al eslial

OLSGl bl o 53 (Gl g il 4 4 55
1 sl e o 53 mlisl w3l e 5l eslinad
SlaS o S5, VU553 s e dis o3 Ly
3 s 5 3,5 (Oncorhynchus  mykiss)
5 el 5 385 ol sl Hsn wlisl 28
o Olsmeany OF 53 3 sa 555 oS ool UL
ol il S N s Lg\_ﬁv_i)ﬂcbd S
Lo )la3L wosle ol e L dad o a5l 1, VT 53
b 53 3550 50 5 il o S 308 (e
Slap sl 4 dlasl b dnes gl disds sy g5 oS
Asles o ($ S s i s Sl s 0 S 2
(ple 3158 e by SaS L 500 S Jdips )
b b dms e RIS L G e LB
St ol e omlod 35 se el 5]
a3 503 Yo 1 bgw o s 5o alidea 5 S
Sgmad deal 2l sl bl ol 6550 A
4S5 )ls g5 BPLISSRml A5l (g5l g0 L 3 (pizeas
Ll 55y 5 oo lanalis oo a5l 55
alitl alaulpay 35 3lse ol 355 e i nin Sl
wals an O3 5350 G 3 Ll e SOOI 5T Sl
Ly 3,1 (glazwlis il das (il 1) L s
s B 0Tl i 3l S S S
Pyb s e

Ll e st el e [l s i e
g5 3 Lo s e 2lo OIS 53 o JaSs
e et Glds 5 Lo Sluls il aLS
sl 5 Goslemam ol 53 3L e 3z bl
Ol ol 5o sl 3 SSls l VU sl
5SS ot 5 o) slah il O e e
SM 5570 5 s (el (8l e slady S
(V8) sl e 0Ll

o b Ollies Sl (ol (S 31 Ll e o
5 malie el Jslas s (gie 3150 O35 1ls bl
ol slging Sl l Sl AE; 4 55 g3 b yan
Al sl e b 55T a3 (01 5\Y)
Ll e bS] ol 4 e g i oL ol
Colapalaisly s2e slags SL o Loz B 5l ol
.(YV)

sl 1 0l Cohl 0 e a0 ga
2 o s Sl e gl oiS
Vs o Lo Lol oMY 507 Wilos gas Ao 1y SlaaleslT
o s el ol sleslanul Co s il
ol 3y g e 3l Ol 055U Olaalesl]
3> S0 5 e Sl Lo s (siads
2t Olgme o dalS DI 55, ol Wl 5 o | s
3 S SOl X S H b e s 1S
SINL 5 Lo gale ool 3158 ol8ans 3 35 58
Urease | ie 5,55 gdaeds wle oan (1
L3l 5 0 oS Lz g o bgew 3 on L0581 5 S
ATTE XY X0 ) dyled Bl s | s

A3 T sl ssbs o e 3 L )
LS 5 pl S A3k e el LB el s S
ACDINEHN Y -PRCH N PSP IPRN P PO
St oS I IS e 5y sl (YA Y
e ol sl el Sl 6y eln

Jﬁ‘bu‘cw‘mb&)bﬁ&:ﬁ@b‘jémb%



fL" Lgs.‘.l_f« a;:?.-)b ﬁ‘ﬂjiﬁji J“J}" g_J}Ua.dcld.ﬂ
ol 03 NI 3

W sSg, 9 dlge

GYIJ ;5 als aakad Vo r sluas VWAV olo 31 s
A A A S AVBEE 055 Sl L Ol
Jime ol by g ol s 5 5T S0
£ S s8G Oyl b i a el i3 S
xSe e ¥ S s a5 YA s eslit ol 550
Ao a3 Yo (U s lsla S (65 sbay s -y
Ol 585 Lol e 5 Jsl atin b s S (g5l 3
o3lal Jyame (55l I8 5l et o 4 a8l
Sl B s e ss 0 d 5 st (b e S
e el Ao S ol gl Kl les e
O Y0 ho e Sl Gl 2 lae e
5,0 Sl b ale 5,0 S Sl ey Ve VO
il e 3 oline alie Sl eslizul sb s 5 b g
500 lagss Jols LI 5 el Gl sl
S e b ol Gl s e s C‘u‘%dé\'”
sl S o a bt Sl pln
L bl slmo o 51 S a agins! o s S0 e

() Jsdx) L3 sl UFEDA 15l 5 51 esliad

sl Ciliee alie 53 G Jadr slaesls 1S
el A5 (slme gl Al 3T L L 35 s
L) dald o 52 ol S5 4 o3 Lol ol 0L
e 53 sl (oS L bae sl Gl (2 K
Verr 500 Gl lae s sl bl )b oS
IS 55 e el
O5d slre o OLS S lal e cobw
RO 5 s B e IS 2SO0
Jol et gl T 035331 51 g 5 LS bl
b e b B L placdy 4 e S o b s

2 S A -Sa sl eda w4 plie analls
S 5 S 485 I s MBS S S
33 o 31038 L]
slaslh Oy sma — 93 oyl ‘....a.n @ f}lﬁ.« awlid
Skl O S 5 5 Wb 3L Wy S
PR P W QRNERCWIE ISP NG PSP NS S DL
S i ol s Sl sl SV S e
Sty
Aol b e 5 — e 0 led ot 4 pylhs il
Sy smots 4l g 5l g 0ad 2SN 5 (g5lulds
=l e S ey SO L s s
S S Sl 5 L gy S bl V)
ol pslie Sl Dal & o s LS5

e appglie il 2SS 6l G55 nl &
polie analis ansls sl UM A Sl
el S 6l 5 el Bl a5 osled pan o
Sl LSL-“(H)J =SS aw ket ol 4 el
e e ) esliad oS Wb e 5L Dl 55U
s el L s Ly Lae T ol alas lsasf
ol el JSE slan il Gb lone e Ble
S5 5 s ol S b e T A e
5 b Ll oss Jles e cel gdrads oS 5
S L I e T Al Dlsie e
LS e sl b dieds DS 5 oS pladiss
o 53 L i T s piede Sl s
LTl 5 e Ol 50303 S8 35158 lags 5
(V) s sl

A5 3 S s Sl s S s
5 36dm S 5 5LS s glap il ol mlil
QMMJ L;‘YUJ'_B . — Lﬁ“;\_&‘ o —r
ek ol oI5t 5 (Oncorhynchus mykiss)
2 Sl b o)1 cilies slis 51 2t (580 0

o ogbiean 5 VIS Al g8 0 s als



¢L>.=_ll O WY A oleln) Cush aw s 5 s ale O
5 Ad Candy end Gl de sl Jgb s (YY) WS
a5 e S i 5o a s ale 5o s ge 10 Al
DS ol gl s S bl ey Sles
PPM Yer L e Sl oy 5 A slaale
N 3 b s 53315 el () S
S o s 455 oy 55 61 ob 5 K3 o 35 p S
Ladms s a0 S a0 b ale o 0l S S el
Loy DLl Olje fpend 53 LA e o3ls JLi)

Al S g e &5, s

St 31 8 ol am s Vo0 sles s iy ol
LA Ay e
A sy lae o b aolde 5 s 0550 b
bt 5 (S sl sSE sl (b g sy ais
NS IV G EVINCE S5 U By C S Sy e
a3 VOV dalas (555, 0550 b oo baaes o>
Jslns Jslan o 05 S1 i 1, L
CIPH Ol (:KSls 5 1) 2 p S e /80 /YO
Jslas O s puoman .ol 035 A/EVES /10 slas
0395 dyb 3 A0 ¢ Seslusl ) pf&\:,a\"i\’

O A3 ¥ Olpets L1, oo 3AE 25 0

bl e 51 K 2 S 5 5 s elpzln) Jgar

(Las2) L;:“iL‘)'T slre e S 5

Lo i uiulr Ao

B “ve To- Tye s o sl
. Y A 4 oY LS ol 51"
va oA ¥4 \q . L 1%

Y q \ VY W (’”\f syl

" " " ' 1 Al pE

(A A o/ " oA el s le’w\w
A A A ") o e slse L}lﬁuﬁ*ﬁ%é

o/ o/ /o) o oy & oy
v/0 v/0 v/0 /0 /o J:;L;
oY oY AT Y oY e

Ve a/+4 AR VA/+ 4 Ye/eq oS

o3 AVES VA = 2SI s s A/8F0/8Y = o s ps WO N =55 ,F

o3 AFOE N = 2SI s ys /M) = s EV/TOEVAY =5y )5

SN0 = Mo s BIKE /0) =l s gkg v/ 0 =K sl anglkg /Y =By el JUKgVer s =D sl JU/KE £000 =A ule 5
mg/kg 0/0 =3 S mE/kg ¥ =¥ 35 Gr/KE +/+0 = ls GIKE v/ 80 =5 5z GIKE +/0) =S 50 @T/KE

=¢x;,a}ﬂ mg/kg +/0 =l mg/kg Vo = ;S ag/kg Vo =55, mg/kg ¥ = .. mg/kg Y =l ang/kg o+ =t /K Yoo =y 5

keal/kg £V AV =65 51 o ys VE/OAES /YA = s o ey PUAES Y =5,
keal/kg ¢+ v VeV =550 cdoys VWV /0) = o oy PUF /8T = 5,
keal/kg £+ v ATV =65 31 o3 VW01 FE = o o3 YUATRN /0 Y =55, )
keal/kg £+ VUEY ¥/0Y =65 51 oy \W/PAE /89 = o oo ys Yr o /4N =5, ¢

keal/kg £+ VAZAVVY =65 31 o y3 VVE WY = o cdoys YU T /AO =055,

J})d@bﬁ%\@)du‘)&u)‘cgd_b}u

WA ) A S Al

mg/kg Y/0 ==Ls mg/kg +/+ ¥
)
)
)
)

)

O L;\J_.'OJJJ Ql_ll.;)J ZMJ ‘SLAQA?'L:' 4—:-»‘;\'.0
sl 5, Slas anslio s la Al ui) Conbs



Sl Sl L) sl ol Ve 5 L
o 5 S0 Ol ozt ghyls (YA/YYE 0V
Lol OLis (gl e ol —> Loy Lo g sldas
Ly 350 Olsme Sl 52l b JS ) sbay i a (P>1/00)
Sgosbar il fals Sulosb Ol ol o 5o
sl Ol bls Aol jlad b aslan 55 bajled il
et on (SLk Olg ( meS Ailes s (5 %S
1 e o3 V0 sl o bodd 0l Sl
035 348 YAAE /NN Ol et o 5 Ko 05 5 b o
sl
odalice Y olad Jod Lo aSolos 103y Shalsl -
Vo sl Db 03 05 Rl Ol o o 355 0
JoSe bl Vot e b 3T s o
035 p S OA/OVEV/OA Uslas 45 i stalie o 5
Jolas S5 bl as aals L 5 o 5 ol
i G e syl ol ails o S 0V
(P<s/00) ol 03 4

o s 35T e o3 YO (gl sled e
835 Sl 5Siln b a5l JaSa pl g 00 4ol o
syl S Ao 0 gl LS rjf 0/ * A /Y
A S Sy AR PE S P
| el Jlas L p S §4/A0 YA dales 555
L S sabas adl (P>4/00) Wl LES (g)ls s
LS 055 SRl Ol o sbsd 35T Ol ol
Ghls slasles 53 a5 8 0555 i bl (il
oS Olse GBI L s 8] OLSS 550 -l

SIS s a5y O Rl Ol 0 e eu ]

((YR) ¢ 035 Ll -
BWI = ¢ 055 -4dsl 055

(YQ) U5 Sl sdl Ao s —
(el 035 =8 055
(0,5 &Jsl 035
(Y8) (U sb il -
LG =456 J b o Sle —adsl Job Kl
(1) gn g S -

%BWI=

X\"

CF= W/ Lr)x\n
(YQ) cie}i) ..L.i-) g_,..:fp -
Ln (sl 050 —adsl 059)
SGR- LPL O TA0 s D) e

30 s 008

,gu Saci ol anslis gl ilaesls Joos 5 4o
03 (o5 b 5 By shas) Lo ke 51 S
bl s Ol ) i ol ale s
aelis gl ,— 5 (one-way ANOVA) 5 LS,
S 3 (slanals di gl elal b jlas o (Sl
S| S (a.,LG Li S 9 S ealanad u)/\.:b )Lw\.,b-
SPSS ‘)‘ﬁtrﬁ ‘)\ AJL&.@»‘ L> .Lp)) 0 c}a.ﬂ DL )‘AL;'\M
b e Ll gas 5 Al sl (ol 2l 9)

3 S o 5 5k s L 3 Excel Il 5 a5

=W
Gladsdr 55 adlas 3,50 sla, 38U mls Sl
Lledd S3Y 4
Jsdor 3 eded 1S3 s b illae 1 Sailol Oljme -
FAUTUE OV Sleil ke L dals jlas ¥ o)l
03942) Lo 3,51 0555 A3 YO (53l 5las ol oy

QJTL}:S}ﬁ:J_J)Jo' (5)L_>)L_AAJ’)(‘-5_A.’}‘JJTJA§\A

1- Body Weight Increase
2- Length Gain

3- Condition Factor

4- SGR



il sla Lo

BENSEY) uii‘).%‘ Aoy 9 0)y ﬁ‘}i‘ ‘&3 ‘_;Lnua&l.ﬁ. @\23 -y d}-\?

O35 o=l s s

035 ol )

R

09 /Y £+ /A

o) /AAE/ANE

Yq/% 1k /0V¢

o /YNEYAS g1/ svs S Ya/fYEe/ove
ot /Teky/vol 0N/ AEoE YA 0V
TY/T1EY V0 oA/ oY eAT YA eV
$y/ovky/add vt/ oy et AT v
EY/ SRV EX /N sk xeS YA 0V
oV /EE/YYE  g¥/q Y /Aa8 AL 0V
¥YA/ASEYME va/avEy e’ YU oV
Y/ TAEY/ANS Y /) eke/veS YA oV
YE/NAE M ¥ /N VE WS YA eV
/M40 A/ oYENNV? Y/0) Y YT
¥Y/oVEVYAY Y /avEY veS  yvrrde oV
YU/VokV/EYY Y Y/ATE) /oA TRy

2 A Ol oBon AN c‘w o ot
A targees e o 53 Lgw 3]
Ao Ao (dala) )
Ao Aoy YO Y
ﬁ‘ui.u-éo" Aoy YO Y
("o‘éu‘é\"' Aoy YO ¢
Ao Lo s 0 0
r|$&o~~ Loy 00 h\
("Jéu‘é\“. Lo s 00 \
Ao Ao 3 VO A
a0 Lo s VO 4
el Ve Ao sVe Ve
o doys e 1
elisest 00 doys e VY
e BWRSTARN \Y

833 SRl Aeoss mr T oS e SRl L e
WISl 3 g g S Rl

Sslm Sla U3 wp O35 Rl Bl deo s Oljes o S
sdalin oo 5l oo 03 g 3,0 iy 0 Ao yn Ve
el 0337 Aoy AARE AT Jsles 5708
i Vesles ol L Gollas 1oandy 56 -
doloe a5 il odys dald jlad )3 Cand S Ol
Jslas SLor oy Olipe 1,28 5 550)/THE /44
Lo Vo ool oS olg sladins &S o3 )/ YR /NY
ot oS g Ve il 2T 8
0r 5 a5 Y0 sl lajles As S sdalin o5y
o1 JoSe i e b s 351 s Ao
Lol Olas (gl pme ol Jals Sl b uld s -
OS5 Ol G153 IS5 sbas d ja (P47 0)
b Cons LS e Slae i 53 L )
23 558 ol aS g b sls 0L Js 50 Uy o
Lo 2T s g deon 00 Sl iy 250l
(P<e/00) 55 dalis e 5l maS (5513 sme s sba

Voo ol S s - 03 el 33 Olsae o eSS
Uslos 5 a3l oo 050y bson 351 8555 Aoy
A edys o S AOYEVY
st S nl b Gillae ol o 03551 ¥ osled J s
Yoo °‘M4—!L’.’.}—"’JJIL’;§5}J—.’, J._.p)JYO 6}L>-
doss (p i S oS Sl e 5T oSl g o
oo o 5 Lo, WY/ANEY/Y Usles O35 sl 58!
el b 55T b OF s ol o8 aals Lo
04/Ve/AA J.)l_u Lf)} JZ.)'\J_‘)‘ J_o )y 3 g ol
C Sl sl s gl e sl s
i b 351 s A3 00 (55l e (P>1/00)
L):,J“l)_e\ J‘“’Jbbr"”ft’f‘g}"’g‘f\&&\“' olja.h
el Jlas L s ol 51 OV/EYEE/YY Uslas S5
_J'.’.l—"“ LA‘ ‘g_,_;:‘.b v/ 0 ck_w B LS)‘J‘}_'J.A db\
Shls ols mre jsbar dald Hles b avslie 5o byl
(P<4/40) Wlos g (5 268 Oy Lol 3l Ao s

s o by 3T Ol 253l L IS sba
O3 Sosmody L pa S3L S O3 Al Aoy
31 Sl 0SS Ce sbls glaoles 55 a5 5



Mdh)\.ﬂ.j’)b d‘i& J.&M %Jé}a}'} JJJ s.,a",é aw‘})}:su ‘_;Lhu.aa'u @lﬁ—v d}-X’.

RSt T WV
(FCR)

RIS PRSP

(SGR)

Sy 5 pSL

V/X g™
VLTI
WARE TV
WAV TV
WALESV I
VARE T
VARE D
Y/ Vg
Y/ Aok N
Y/ YAyl
o/:ﬂ":ﬁ:'/‘\‘\f
Y/oY4/vVe

y/AYE

Y/ YV
\WARE SV
Y/ oAk grt
VAR D%
c/ANTE /0
WEREIVAL
WARE TR
WAL ETVY
C/YYE
ATV
/XY
< /oYL Y

./oqi./.y

Y/t /9
VAYE O S
VAR
WARETYO
WANESYR L
VAR b
Y /) Yk ey Ped
VARE TN
VARE TS
Y/ Yyl
Y/ aE e

Y/ ok g®

\WAREIVAL S

EERSTHINS S Nl C’M o ot
e o e o 53 L s s
o o (Lald) )
A Loy Yo Y
f'uﬂ&."" Lo yd YO Y
g Ve Loy Yo ¢
Ao Loy 00 0
rl&&_’o-- BWRTN.E q
s Vo Loy 00 v
o Loy Vo A
flu‘éu'—fo.. Lo y3 Vo q
flates Vo Lo s Ve Ve
Ao Loy Ve A
flaes 0 SWESTRTR VY
PIFREER Loy Ve VY

by by M8 RS b AT ol
ol oniy Ly s 550 s A3 YO g5l slas
035 VA /24 Jslae 5 o 3T JaSo gl gy Vot
)LA.:: U_-:-\ )L'S DL (P>'/'°) Jlu\_a QL:.J b 6)\5&.’00
.})Tw:.vjﬁ M).) 0 jJ\aﬁ)JVo L.S}l’- 6&)[.4).:34,.."[*&
L Lol Sl (g ls pme o gliS ML\A’_)LAA;LV.AL.J_‘}M
00 3 e oo il s Ol 515
aemslie 55 GOl pme b e LS o s s
J-..ﬁ)}\"d}l})l_wﬁj).) g;.'.\')'_c Ji.)u; g,q_‘j.o Q‘J;.ﬁ
JJLMASM@LDL;N}TJA;\AQ)&L{)MJ)TU.;I});
mlw a e Gl e s bas 5 es s 0/0TE /49
0353 Syt oo 3Ll (P<e/v0) 55 mig bajles
Sl 03 e arl JoSo Olie 1B L 25 8
bl o g 2 sl DL sk (5>

sdaline ¥ osled Jydor > 4SOl tefny Ad) o 2 -
Sl Sledd & bgrye ohis b o B p e s
el 1t ol men i b 3T 0 1y A3 YO
R P PYIVRVA AE VD) S NPYRPRISNE B e
Qs ) ol e sl dald jlad b b3 s Hles
(P>/v0) sl

i g 35T e A3 00 (ol Ll e
Aty s b e o5 oSl g Ve ol
Sola el Jlad Lo VY0 Jolsa (glos s
53 (P>ev0) csl 5 ess ol L 51 gyl e
o 5 s ) s sl o sl
JoSa Olsen I3 L a5 8 0555 Doyt 21
i A odalis o3y Ay o Rl e 5]
) Ol B o 53 e Ol GBI S, o
23 B ey Ay g S S WLk tals ) pS
oS 05 b 3,0 s A3 Vo ol Sl
sabas 5 enss VYR Uslae S A 0 e 5
Sl o5 ;S Laplad plw g Sl (613 one
(P<:/40)
ot 53 0dd S5 i b pollas 118 bad b -



JoSe el Vet olen (o 035 JS A0 T4
Do L ol sime sl S0 (sla, 556 55 ey 3l
e U LS a8 (P>4/40) Conl 4zl dal
3 Se e Ol 5035 Loy S nl ol S
M o 53 35 e Sl 3T Ol SRl sl O
sl S A8 e a1 0LS 0S5 YVIUB b
5 dd el (1448) oL, 5 Carter wlidss s o
5350 sl il Fse 5l eslinl & s S st
Ly 351 o s YY/A ol slae o 5 SBLaa s S
53 i bl e SLEIT e i 455 4 e
2lo 3l B O 85 plas 45 (gl b o3
.v\izj_f A e u.:,:lj
slasles a8 W sdaline ol fass 53 iomen
S 4oV Jslae) b g 51 (55 5 A3 YO (651>
53 o il S g g 0t el s 4 o 039
dald jles L ol e sl 5 Sde gla, 55U
o3 Y0 hils Jlad = s (P>0/00) ol il
i S el Vet e s b T 5
o3 Al Hlad an Cod (s O3 RIBIG
3 e a5l Kbl oS (P<4/40)
Sl Lo eas sl e 055 el il g el o1
Sl a5 S slajleg aS ol 8 aes salis
L ebles s by 21 85 5 S0l OLSS - sha
by Olimer Mk o 53 on 5T (ee Oln 2138
S s eaaline Koo G 3L g s
31 Sy A ) 5 e VO (sl slasles
055 S o3 V8 gdes 55 0A Jalse o ) s
3 055 Rl slap s js ols e b (o
o s S Glasled 4 Lond (055 SRl s
CS 3 gm0 30 T oK 5 (P<0/40) Ko
Ly et 53 el oS 0 3 35 50 (L5 sl
S sl a5 (1444) O, Ses 5 Burrels
Eel g J)TL?L;QLA 5,1 o3 00 3 G el
Loy e gl s 53,8 o b diy Jrals
SO,y b o 5 (V448) 0L s s Rumsey
Ll oo el ol Cde s el &l (1448) O,

(S 5 4l g oy

Jeasa 5l osliaad S sls 0L a s ol ol
Li Ol 2 e 0 ls IS sbis ol sl e 5T
sl

o 53 b 3,0 Sl esliad A3 Slidew b illae
VM 55 e e 1 e Olale 3T lis
o sale ool ol olKems 53 S35k 5 oS
Sldsdes Jalse 3529 51 S0 syl pl aS 555
Sl 5y sl Ll o 5 Sl o3be il 53 3 9 50
o s eld e s SOk L) 25 8
Jeo s 0 5 Ao yn YO gsls slasles A sdaliv
Loy Y A0 Jsbe S Sa) s 5yl RE=EY
Solsgme Ml il Jlas b el 5o (o 055 IS
S agge S (P>0/00) el Sulsk Ol s
S il sl e 3T JoSe 5l eslinal e
o Sl 30 Ol GRIBI L Ll ple 5o 0o
il o oL 2l & 5 Sl Olsee ( glds
G135 (084Y) OLshs 5 Refstie wliiss 55 s
Ol S8l sdalin oo Je Lol (35058 s Lol s
5SS ol o e by 3T Sl Rl slsla
S rh bbb 55 (855 0503 S pons
oo Ol SRl L e g (055 5 DL
LS a5k oS 3L o plde o 53 e
Shesleal cnlas o35 53 P JoSo ol e 3G
el 0350 b g 3

5 51 Bl B ey el Ses s
LS el gl o 3 bge s Ol il 580
O ol Bl doss als 5 0 055 a8l Ly, oA
00 3l ey b 3T S ok b glasles s
53 sl 0 (o O3 IS o5 YA Uslas) oo
Watanabe ; Pongmaneerat —liiss L, :en
351 deoys Yo Sl i eslinal &S sl 0L oa (144Y)
e OLaS S0 VI ol gl e 3 s
DR b e 45 23 S b pl Al el
R oo aS ol 4 g Aol Ll e sl

Jslae) Uy 351 85 doy3 00 (S5l e ol



Ly fmed 5o 3l rals Cilie glasles o5
5SS wlice 5y ba oa (1840) 0LISes 5 Gomes
Rl 5 b 25T Ole SRl L aS dn gy el
YIS s ol o 2 (ALS slais
el e Al e A3 s Ole DS S,
OLLen s Rumsey wlagss 3 Olys o 1) al oyl
S A Olge HSde Dlidss b s sed e (1448)
VT3 Al olie o 53 Ly syl 5l eslin
oS SLledl 03,551 s pany bl 0SS,
33,5 yowa 035y bloe oy A5 4 A5 e &S 515
o ol adlspd e ohs A S RS ol
Ly e SGR Ol op s ol s 53 &S cils
V4 Jslae) b 350 sy Ao YO (5l e &
JoSeplimm Ve elen (o 055 S Ao
Sl L 8 s slass ol i (Sl 035 o 5
S S P>0700) 515 DL 1 (guls pme osles dals
YA sbeo) L 350 g o o ys 00 (gl les s
JeoSe plmm Vo el g (o O35 S oo
Ay s Sl e sba 4l wds e b o3
351 50 o3 YO (5l Jlesd 4 S (558 o5
Voo ol eman (o O35 JS L5 )4 dslee) b s
St (5Ll 1 el el gl Jasle ol o
s 53 (P>0/00) 5l olis dals Sl b (gyls e
OSe Slr gl sl &S ot s glajlas o
L 28 0a Spgmpan J085 Ly 351 (055
stalics SGR Gials 3l —aul |aSle Ol il
e U SULISUIS 5 305 S, ba s S
Al e e M 0 20 02 sl s
OLLSes 5 Carter Sliis ;3 vs plis el
el 3 eslial cnte SIS e (1448)
ST ale 4y das 55 5B a5 S 5 5L, g5l
ol Sl Ly 5,51 sl lae 51 bl e L3
.Jﬁ
Llp o ol s 03 oM LdS oo 2 s
i 53 sl el e calie LS A5
Al b 35T gl slae e L LS S5 (VI3

et A s e (slaads fel g 3z LSS
LS g a8 Uil Jad e L 350 sy oS
P53 G 3l s 3y b 35T S 0 S p s
Glad v Loy oy e s ol S
&l 48 J5L Ly 3 395 50 (NSPS) (glazulis &
s i 1 e (glodancSS Ol L s Lo ale
Sy S50 5 e Gl L ale 1 (YO 5 1Y)
S el Laclpdn s S 5 b b 511y 5 5L
Od—d B pas glora o (s 0 3 (S5 rlal
22800 55 el B L) g

Sladisas Joolse 55 a8 Cils a5 b ol
Sadgpas S i JE edle Lsw
5 PSS s SLldl 55 Eoboosle cpl (s
> Pt 55,0 i e &S Lpd e03y) o gt
an Al ine sy bas el ol S Al
o o Solg o s Auled e Dl s 1) 5
AYE 510 ) wd dal g A, Jals

(olie Glmo e 53 Lgw 5T 855 5 Olgee il 331
e AT IS5 fass al 53 e 3y
S5y (o ssbas 5586 cpl 5 Sy Cunsy S
Nl s Sl sl )l e ols OLE 55
et o 53 by 35T s 1 SV 5 Aoy Vo
Lol andis glasles 5 (P<o/00) us 8 s s
5,0 s A3 00 5 A3 YO (gl slae
O JS en YA 5 de VA Dol i ) L g
sl olas Jalld Jles U (gl e ol (o
Sl L S b otalie a3 s 31.(P>4/00)
SLSS slie g5l slao o 3 (ou 5] JoSo Ol
Lodd el S350 SIS Comdy 5581 g 055
e 4G LI sl el JaSo il 2l 4 a5
Lol 0185 0S5, VU3 ale Sl oo
RESIW U R TN

laat il ptege Sless A3 s SRl
a5 35 3l s s S GaelELIS s S ol
Sl IS ban ol rass s S el

Ay ot e o 53 s se (L 351 Ol



el A a8 sls 0L sl ragn S sba
5 e S Ml 5 SIS Gl sl l sl
o e 53 by 51 Sl eslinal e Sl 3105 gas O b
QT@: Oy ol OLS S, VI el gl
.::ﬁ&l@jmjéuupusﬁ%y
\"'j}Jj\oJu;'_w\ui.a}j_;o_i‘@uW)J
L.s.}_w b\)ié}b— éuoﬁ)b‘)}siﬂ (".!J"TJ:))'A r‘&&
Al Ll il s (s 2 b s ol slae
3 S 3 g el ey sla ta s 4 b O
O3 55 Lol L Ol g5 o a8 by DL sy wl@l:d
LS{U‘_; Lg\_m_}_;-«_:ﬁ\ﬁﬂr.,ffgyﬂddhn
)J>Ry§QH>)TQ\ﬂgQQS&,<JJL§YTJ).BJAL»
dw‘d)@cbl}&‘ﬂ\d&))*‘\Uu\j;jbejzp-
e AU Al U 5 Ay slaasls )

AL ails

S Swlew
Sy e e BT Ol Slas 5
o At ale s s 2SS S e D3 e e
SUT Gl (s lidemme oy 55 BT Syl
A gezme S QLSS olady Sk e lige
3 ST b gl e Al By 5 S iSS

.»dea JPIEPEE

ST i s Lag 55T e Sl slinad cmto 230
(144¢) ol,LSen 5 Carter Clid>s 35155 55 Olal
Saom 4S5 o8 Dliisd (b ooy add WSais oa
5L, gl MPTJ«J)_AJ osliul LS
3 bl e 31T als 4 dis s SBlda sy S
B s o 5 o plonil b e 3T (sl (slae
ploisl & Ly 3,1 Ao YA sl glae o olds
B s 3 S (ol e s b T s
oS 0353381 05k b s 3,51 Olgzn Olos (55l (slae
Ao sl 5 Les Lgl s a8 olae o o= 5 eu ]
W o3ls jand 5 g edd eslital Sl aie Ol e
23l ] (g 88 ol Lol Shass 5wl
GOS8 b (N s g o a8
o] f‘u‘éd-ﬁ Vovy el 53 aSObs ols RN
YT gale o by 351 Ol3e 015 o e 531 5
o b e S aSST O sl il s 3 YA L
L2 el sl e S edalis o plde LS
G e Dt @ VIU ale iy (s pdylland
) dab bl e sl sl ale 4 o

Slaslas 53 byl T F e e 36 us
o3 VA Jslas) by 5,0 i Ao ys Vv (5l
it 33 S o sbay ol e SIS (o 035 IS
L o LI e T oS d3B e dajles o
Verr g0 b glasled g s VL Sl

Ol elslyl S 5 V00 Y Ll sl 5 e amlS AYAE (0dgn LS ke 65 S -

3.Ai, Q., Mai, K., Tan, B., Xu, W., Duan, Q., Ma, H., Zhang, L., 2006. Replacement of fish meal by
meat and bone meal in diets for large Yellow croaker (Pseudosciaena crocea). Aquaculture 260,

255-263.

4.Ayoleke, E., Ogunkoya, G., Page, 1., Morenike, A., Adewolu, D., Bureau, P., 2006. Dietary
incorporation of soybean meal and exogenous enzyme cocktail can affect physical characteristics
of faecal material egested by rainbow trout (Oncorhynchus mykiss). Aquaculture 254, 466-475.

5.Barrows, F.T., Stone, D.A., Hardy, R.W., 2007. The effects of extrusion conditions on the nutritional
value of soybean meal for rainbow trout (Oncorhynchus mykiss), Aquaculture 265, 244-252,

6.Beaverfjord, G., Korgdhal, A., 1996. Developemet and regression of soybean meal induced enteritis
in salmons distal intestines: a comparison with the intestines of fasted fish. J. Fish Dis. 19, 375-

387.



7.Burrells, C., Williamsa, P.D., Southgateb, P.J., Crampton, V.O., 1999. Immunological, physiological
and pathological responses of rainbow trout (Oncorhynchus mykiss) to increasing dietary
concentrations of soybean proteins. Veterinary Immunology and Immunopathology 72, 277-288.

8.Carter, C.G., Houlihan, D.F., McCarthy, 1.D., 1992. Feed utilization efficiencies of Atlantic salmon
(Salmo salar) parr: effect of a single supplementary enzyme. Comparative Biochemistry and
Physiology 101A. 369-374.

9.Carter, C.G, Houlihan, D.F., Buchanan, B.I., Mitchell., A., 1994. Growth and feed utilizatio
efficiencies of seawater Atlantic salmon, (Salmo salar) L., fed a diet containing supplementary
enzymes. Aquaculture and Fisheries Management 25, 37-46.

10.Forster, 1., 1999. A note on the method of calculating digestibility coefficients of nutrients provided
by single ingredients to feeds of aquatic animals. Aquac. Nutr. 5, 143-145.

11.Gomes, E.F., Rema, P., Kaushik, S.J., 1995. Replacement of fish meal by plant protein in the diets
of rainbow trout (Oncorhynchus mykiss) digestibility and growth performance. Aquaculture 130,
177-186.

12.Grant, G., 1989. Anti-nutritional effects of soyabean: a review. Progress in Foodand Nutritional
Science 13, 317-348.

13.Hardy, R.W., 1982. The use of soybean meal in trout and salmon diets.N.O.A.A. Technical Report,
NMES Circular 477, 15-19.

14.Hardy, R.W., 2000. New developments in aquatic feed ingredients, and potential of enzyme
supplements. Avences en Nutrition Aquicola V.memories V, symposium International de nutriyion
Aquicola. 19-22 Noviember Merdia, Yucatan, Mexico, pp. 216-227.

15.Heikkinen, J., Vielma, J., Kemildinen, O., Tiirola, M., Eskelinen, P., Kiuru, T., Navia-Paldanius,
D., Wright, A., 2006. Effects of soybean meal based diet on growth performance, gut
histopathology and intestinal microbiota of juvenile rainbow trout (Oncorhynchus mykiss).
Aquaculture 261, 259-268.

16.Hendricks, H.G.C.J.M., Van den Ingh, T.S.G.A.M., Krogdahl, A., Olli, J., oninkx J.F.J.G., 1991.
Binding of soybean agglutinin to small brush borde membranes and brush border membrane
enzyme activities in Atlantic salmon (Sa/mo salar). Aquaculture 91, 163-170.

17.0liva-Teles, A., Gouvenia, A.J., Gomes; E., Rema, P., 1994. The effect of different processing
treatments on soybean meal utilization by rainbow trout, (Oncorhynchus mykiss). Aquaculture 124,
343-349.

18.011i, J.J., Krogdahl, A., 1994. Nutritive value of four soybean products as protein sources in diets
for rainbow trout (Oncorhiynchus mykiss, Walbaum) reared in fresh water. Acta Agric. Scand.,
Anim. Sci. 44, 185-192.

19.Pongmaneerat, J., Watanabe, T., 1992. Utilisation of soybean meal as protein source in diets for
rainbow trout. Nippon Suisan Gakkaishi. 58 (9), 1761-1773.

20.Rackis, J.J., 1974. Biological and physiological factors in soybeans.Assoc. Off. Anal. Chem.
(JAOAC) 51, 161TA-174A.

21.Refstie, Si, Helland, €., Stile, J., Storebakken, T., 1997. Adaptation to soybean meal in diets for
rainbowtrout, (Oncorhynchus mykiss). Aquaculture 153, 263-272.

22 Refstie, S., Korsgen, O., Storebakken, T., Baeverfjord, G., Ingrid, L., Roem, A.J., 2000. Differing
nutritional responses to dietary soybean meal in rainbow trout (Oncorhynchus mykiss) and Atlantic
salmon Salmo salar. Aquaculture 190, 49-63.

23.Reinitz, G., 1983. Supplementation of rainbow trout starter diets with proteolytic enzyme formulas.
Feedstuffs, 1983.

24 Rumsey, G.L., Siwicki, A.K., Anderson, D.P., Bowser, P.R., 1994. Effect of soybean protein on
serological response, non-specific defense mechanisms, growth and protein utilization in rainbow
trout.Vet. Immunol. Immunopathol. 41, 323-339.

25.Smith, R.R., 1977. Recent research involving full-fat soybean meal in salmonid diets. Salmonid 18,
8-11.

26.Storebakken, T., Shearer, K.D., Roem, A.J., 2000. Growth, uptake and retention of nitrogen and
phosphorus, and absorption other minerals in Atlantic salmon, Salmo salar fed diets with fish meal
and soy-protein concentrate as the main sources of protein. Aquac. Nutr. 6, 103-108.

27.Swick, R.A., Akiyama, D.M., Boonyaratpalin, M., Creswell, D.C., 1995. Use of soybean meal and
synthetic methionine in shrimp feed. American Soybean Association, Technical Bulletin.



28.Synder, H.E., Kwon, T.W., 1987. Soybean Utilization. Van Nostrand Reinhold, New York, U.S.A.

29.Tacon, A.G.J., 1990. Standard methods for the nutrition and feeding of farmed fish and shrimp.
Argent Laboratories Press, pp. 4-24.

30.Van den Ingh, T.S.G.A.M., Krogdahl, A., Olli, J.J., Hendriks, H.G.C.J.M., Koninkx, J.G.J.F., 1991.
Effects of soybean-containing diets on the proximal and distal intestine in Atlantic salmon (Sa/mo
salar): a morphological study. Aquaculture 94, 297-305.

31.Yamamoto, T., Akiyama, T., 1991. Substitution of soybean meal for white fish meal in a diet for
fingerling rainbow trout (Oncorhynchus mykiss). Bulletin of the National Research Institute for
Aquaculture 20, 25-32.

32.Zaccorate, 1., Gasco, L., Sicuro, B., Palmegiano, G.B., Luzzana, U., 1996. Use of by-product frpm
poultry slaughtering in rainbow trout (Oncorhynchus mykiss). Rivista Italiana diaquacoltura 31,
145-156.



Influence of supplementary enzymes Avizyme on fish meal replacement by
soy bean meal and its effects on growth performance and survival
rate of rainbow trout (Oncorhynchus mykiss)

“Sh. Ghobadil, A. Matin Farz, Sh.A. Nezami’ and M. Soltani’
'Former Ph.D. Student, Dept. of Fisheries, Islamic Azad University, Tehran Sciences and Research Branch,
% Assistant Prof., Iranian Fisheries Research Organization, 3Professor, Dept. of Fisheries, Islamic Azad
University, Tehran Sciences and Research Branch

Abstract

This study was carried out to evaluate the influence of Avizyme multi enzyme and replacement of
fish meal protein by soy bean meal protein on growth performance and survival rate of rainbow trout
(Oncorhynchus mykiss). Experimental diets containing four levels of replacement (25, 50, 75 and
100%) and three levels of Avizyme multi enzyme (0, 500, 1000 units/kg) were formulated and
prepared. By the means a diet with fish meal as the only source of protein was used as the control.
Thirteen treatments and three replicates were used in this study. Specimens in 89.40+4.01gr mean
weight were stocked in aboundance of 30 fish per each tank and fed experimental diets during the 8
weeks period of study. The results showed that supplementary multi enzyme (Avizyme) caused an
increase in growth and survival rate. Effects of enzyme were positive and 1000 ppm showed the best
results with at least 39% replacement of fish meal by soy bean meal as a suitable formula for rainbow
trout.

Keywords: Soybean meal; Survival rate; Growth performance; Rainbow trout (Oncorhynchus mykiss);
Enzyme (Avizyme)
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