[ Downloaded from jair.gonbad.ac.ir on 2025-08-23 ]

o9gls ausE ol
"‘56,3)!5 b b &5‘50:““5}&" LYt

AV 5l (Jgl o ylosds peiids 0590
http://jair.gonbad.ac.ir

9357 8L 8 0w bol5 0 jlas AT st 9 1 2> S dwwil Jilg 99 (owiy

G i g o g Oy o ¢ IS Cus gdao g9 (3T ol i
Rutilus caspicus (Yakovlev, 1870) 48 alodx

'S ol T Gl o L yale T 8 o (s 7 1y 41109
Dl plejle o3 Slal 6950 Sl 0aStnghy 9i8 (M psle Dliind dusge (ol 57
Olrl (I3l 55,5L88 g 5 Soieel
9 659 pole olSasls () barzme 5 S 0aSals (] (B9 9 IS 09,8 jLusiilo”
Ol OB S S ok plie
(515 leaT 69, o] oSy 98 S pole Eliio duge ,bolil”
Olnl (I35t 55,088 s 5 hisel «lindos olosl
AOIAI 2y g s ¢ ADIBIYA 2 L)

onSs
Too s y9y LA Eoi Gl ez wax &F Sy pleea R cASPICUS) (5,55 aals
B Ls (510 52 oy )L ojlac iliso Tobw (615,10 OIS (sl polo aslllan Sus aidl o0
FBoy oy 3l dx ey b5 ojlac (abojl ol plail ly ablioo ands aloazy cuoglio g i)
4 o0 30 oliae 43 9 wud bgle (1:005):Y8) Clilé 93 40 yhaiie O b aiol (gldousl 9 0oy o]
W35 (o IS A 50 S0 e J S Lo HUS 50 g 0w (gl (B01AE L a5l S s glas
5 FIY Eo¥ (39 4 ohlo az D Yo .2 ,8 plowil i Ao (65081 2 by (55 Voo GSI o (o]
O A da wds A Ooedy oS gpew v B oacg ¥ dilygy b ol .au0 S gilw oSS il (49,0
0Ll 5o (ared i dwlme 438 Jgl 488310 50 14E Caegubao 2 oylac 73l g (6 uS10E Cos o ol
9 (2E oo o pd (Candg )i wofng wy €5 (o 039 BRIl (2l 0)9) by sl sl 090
boadardni gba ploasy 5o ols (LS gl 0,5 cmnd (i 32 0,5 10) (s)sd 5 il 5o Sibojly
ool 4z 1Bl deme 510 (limo 9wy Loyl (5,10 Sro yebas oy ;L ojlas g9l slvo

roofchaie@gmail.com : s sainss®

19


http://jair.gonbad.ac.ir/article-1-401-en.html

[ Downloaded from jair.gonbad.ac.ir on 2025-08-23 ]

AY 5l (gl o louds ol 095 /(69 31,15 (bl Lo (s g5y 4y i

a5 010 LG (5 g g gl Cyaared O 5l e ody Lol ojlac (1:80 9 1:VO) cdale 9oy BB
aslllnn gy sl 3Bl GR35I shn ypbay Ceslus VY 51 g oyl b oy i ylomloazsy (SFuibojl
9 2% Sl By lo ybliy g (08 Casgubio (Aol L o ;L ojlac 45 Cowl pol (l dge ol

gy i il 50 Cenglio gy 0, Khas (5 STE Sgady oo Wil (o0 colin diono !

S5 S 00 32 Sl el Sl sy 53 oy yLolS 6 Jlas R, CASPICUS : guls sloojly

doddo

A 314 atle 55 Lo el ala sl Jloh (solail 251 b sladisS 51 S
.(Kaivan Shokoh and Kalbasi, 2009) s,ls ale 8 olag 0 )miy 10 cato Lid ¢ 558055
Siml slacamez Sleciloy g b 0y Ol (g dgame (i slajls 938159, Gl
Loy p e 13 3925 (I b iCesl ol 455 (nl (B9 9 535 (Vb Coeal o 555 b0
(Piri etal., 2010) el ool plowl dig3 cpl 5595 el (ogas o Sail L

b 9S8 o el (Lo sl |5 12 g5 Cusgilan (] (85 Sl Sy s 13 el
.(Kasumyan and Nikolaeva, 1997) s ls cage a4 aydss a1 3 o 1) Lol bl slie s
Lol 5 Slas o,is (3o (las jo 45 wian > slaplal b ale slix slaows o5
(Ishimaru et al., 2005) a5 ,ls 55>¢ 45355 Lo S5y 4 axgl s mhaw ;o uizmed 5  cinial
Laygyss Cdlad 00,0 g 4l YU Copsles L yagil dial slaogul 4 Cond 358 sloons o5
ol 4555 e (ol o plonl (slo oy (b laaialiond ol 6 S Sy ) iz
i )L ol Blg o,y 0l g 4dns iul38l L .(Kasumyan and Doving, 2003) .l
e coesdne ioli 8l . oxen (Dabrowski et al., 2001) ool o (iol3-8l 50 0, 5 Sool
wily 9 (g Sladiss )3 (Stws 18E b )5l alEl ih)9 0 4 bgnye anja ol a2
oalS CoBlate O S 5l S e e e 5o 2lié Sluls 2ol wus) slié 4
.(Sudagar et al., 2013; Velez et al., 2007) sgi 0 ol ;0 13¢5 Bl e

Fas ool 55 sbyo bl oy Sldé (o 2sé 5o 51 (AMPRIPOda) (Ll 552U 05, 31 o LIS
ol o yslsl,8 Pontogammarous meoticus aisS g ails 395 135 b, o9 adg> j0 ol aigS
Yavari et al., ) a_sb o l)lo 1, B iolo;l g ais clad 1o 5,005 5 (5,9, Cubld a5 ol
oz Sl 5l 8 5 g 009 e ST T 5 gyl Ly (VL peolie (5l Leey LIS (2010
S @Y ge5 s cpmzmen o)LL ,9>L ) .(Correia et al., 2003) wil o (HUFA) sliil 2
Ol oo )Ll slaaisS g9, a5 sla o, (Koprucu and Ozdemir, 2005) axiws aiwl slaaw!

Yy


http://jair.gonbad.ac.ir/article-1-401-en.html

[ Downloaded from jair.gonbad.ac.ir on 2025-08-23 ]

g 335 5L 30 00y )Ll o lac aiel slauswl 9 2 b duwl JoBgy (w2

ods,LlS oy 5l slaaxde LB ws o gLl 18 Oz slaaul a5 aas o lis 48,5 O jse Hel
(Correia et al., 2003) was o JoSis |,
Sl ool ool ] e oldg o> o calirs ol jo Slogzge o )lac 5l L5l slo Lo o
5 6)sls plale (65138 (l Bl el ouagi d 9)¥ 9 (L85 o)l oo p (nl 5o &S (5 5k
Sudagar et al., 2011; ) ceslools iol38l ], Hlabe Jd (6,513 50 Lad, | 5 (2815 c0ny ,LlS o Lac
0S5 09> = Ly (Darvish Bastami et al., 2008; Velez et al., 2007, Kasumyan, 2002
oo e o> o olid sl oSe 5 atws ! 65,0 Sl oy Lpgas s slasdlas
Jolss sag 00s Ll o lac Sl 31 cyn Ban b yols asdllas g,0nl 5l ol 4385305 & g0 alS
oz g 0y sl el « oldé Cuscgudns » (PONtogammarous meoticus) 55> b, osi>

Ll by Oype 6,55 AelS Joyg 0 50 ame (]

g, 9 olge

Jhed Sl isu 3l Laoay )Ll ooy )LlS o lac 4 (sl i0 b angd 9 body ;oS (rols
Joms (FIZENAY) ] 5 51 bl claiien b S35 o 4l 1o 555 sl s Sl
ese V etz L 5555 lawgs (3l o Jle SIVYAY S5 0l 0 (S50 (FFEYA'DA") 5
L ol 50 9 ainnds capdi oSyl 4y JUES! 51 oy Loy )5 iy Jiis olStglosl 4y 5 colilo
o mld ) oylars oyaily Blo S5 5l eslinul b Lols suy el o las s sogsS Sl o>
sBws ;o g Giolesl ady 1o saal cssas Jodze ] 5 o (Darvish Bastami et al., 2008)
(Cbl pgmw) (mg)y @be Cond 0l oty yiil 4880 Vo Doedy 4880 )0 ;90 B0 v+ b fai il
S-S tlw az o VY slese slos 5,8 50 g ol aiBn ;) Jloye g ¥ (Seidly By, o o
.(Darvish Bastami et al., 2008 ; Velez et al., 2007) wuis 5,lagSS 20 138 )L 2 cqo

(R. CaspiCus) g5 aedS’ ploazy 430s5 cugr 00l 3 g0 (2138 0y 5IUT-) Jgu>

S 0y (52, (oot S5 5
NG Pl e
#Iv e o>
vy Cagb,
Y10 S
4y


http://jair.gonbad.ac.ir/article-1-401-en.html

[ Downloaded from jair.gonbad.ac.ir on 2025-08-23 ]

AY 5l (gl o louds ol 095 /(69 31,15 (bl Lo (s g5y 4y i

Slyes adgs 09 ST 513 5l Gados ol jo oolainl 8,50 old 0 :@QL«»}T o s i
bl b ooy )LlS o las () Jguz) 93,5 axgs EXF 1) olul oS 0d ol ShesS bl joubo 5 pls
00 (6 ol 23138 51 J 8 Slig oy 4 00,0 ¥ lie 4 (V:0+ N :YO) e Ol 4y olac
anld 0y 4 .08 5 o 1,8 colatul 550 5 ool i U1 sles jo el ¥ Dl 4 0 > s
20,5 (6 pumlyhatie Ol wlie lias 4 090 0 lac 03l 4
s 253 S5l 5 2285 350 1 090 tloc g Bl 9 o ohladass (ynols
D005 e (o (o) Gpl oos; lie 5 adss Sladss o] 4y g el 5,5
Fo omSam) G lw o L ()5 1) 1-Lai 050 o3l 4y oy Cg olo 003l laloasy
750 559590 (39 4 e Sl o 9 WD 6)ISS (S HST 2 I LS FO- - (655 5 oo
W b yme widgs 0sd 6yl yd Ae B aS e Voo il o sae Yo (ST L o ale 1S5
Voo OIS ald (55ee 50 00 5l ey 45 351 00 (el et ST 5B y0 5 Sz (Brae o
3 958 Jodoe yiemaST el 28,5 oo 1,8 colatil 550 cael YT Soe 4y 20152 5 (50
a0 ¥ ey (20 (e e plonl o )I5ST Slacay alwsy 0lsn )b 5l Lale
A .Cd,S Oygo aan A b o Cugdw o (Slidg, cell)Y) g, Slidg, Oleln ;o (s 3
a0 sled ;0 g oad (55l mem wdas b e 5l o sailedl (13 euileldl slag ailyg, yeb
(Hoseinifar et al., 2013) 00,5 S olo Lawgs STy95 00l b pas glae 5l g ol Sis oyl
S Gloasls b oo g il STl ol pow 59 5 005 shews 9, 99 8 (ilee
axals b ol il az 0 VY10 &)l az )0 5uSilos «talejl 0,50 Jsb jo 5 0bio0 sy 039, 2
VIVY B SIY - el byl 5o o8 oo VIV sl cyumaT 0uSilis g 0,5 il a0 YE B YY/

(SGR) o519 sy cu o (lime o9 0590 pladl 5l L 1 Fwilojl g wiby so 5Ll dwlxo
25 s Jgeoyd ok 5l (Sailesl as o g dilyg, 0l oy (WG) (p,5) s )5 Ll oo
(Wang et al., 2003 ; Wahli et al., 2003) aioss aeslo
2595 Sl (559 SSle - 0590 slal ()39 eile = (e (39 Gl B) ()le) AW
Sl (59 el (95 (Sl (459 (ruSSles - 0590 Sl (39 eSl]=(( (39 Sl Bl we ) WG

\"X[ 0)5\)

Ve [obey Madsl 039 o ) - (2l 03s 0eSlee sk @3 W) T (o9 935 < 2) SGR
Voo x (0,90 sloal jo oile Bl ylale dzey olasd [ oy50 glaml lale dazy olaws) =Ly ws )0

€


http://jair.gonbad.ac.ir/article-1-401-en.html

[ Downloaded from jair.gonbad.ac.ir on 2025-08-23 ]

g 335 5L 30 00y )Ll o lac aiel slauswl 9 2 b duwl JoBgy (w2

Sl Jdg g oloand 2T (o) Sz 100 Lol O pzragl By g (o2l 3T
Q5 6, S ao ol S Sile a0 YY 5 8 15 6 lac 45ge PONtogammarous meoticus o >
bsgi 350 ol 5o dlbyy 5IUT s Jlo)) 5IUT S aogl bood )T Slaiions 58 50 oSt
J_....A wﬁ) )| oola_ul l_v <= GLQM‘ C‘)DLA—AAJ‘ 9 DNA 1000 JJ_A @‘;yba; Ko

& alsl (AOAC, 1990) o luibiv! 3l 5 boowds 5JUT 5 €8,5 plonil puitans ygunlSiiy 2l
oiws 3l ooliiwl b g, LlS o lac ;8 d92g0 (slaarslopul ns toumwlgiue] JsBgy omwyp
Graney and Giesy, ) s »lS 5 —il,5 (59, ol g HPLC) YL oIS L mle 81, S giles S
59 Taome uel Cwsdn oyl B8, )13 (s S 9 00 Lol 0 las il slaorl (1986
R o 5 SRyl 590 VY e e 50 Al B Ve Doy (5 (le az )0 ) lo b Sek sl

HPLC oo 4 bl g 5l ,odg Ko Ve bady J e (6,550 slocsni S a0 ol
(UV- F-530, Knauer Germany) il ,sld ;L )Li;;ﬂ ¢ C18 . g Lo (Knauer, Germany)

Syes yasils OV+ zge Jobo Ly g sl ST 5l onlinal b aresl gloogul i .o 3,55 Visible
Ol 5o 50 Gl il o Coglie cod plonil gz 59 Gl pl g 5 Coglile o
L doyo g i85 )13 Std i 50 0,5 10 (5,58 (55 (om0 5o (Lo dae Ve 1S5 5o 5l (o)
.(Soleimani et al., 2012) 5,5,5 <3 9 o,z W 31 G sl VY

JSCi ey 9 SPSS-13 1381 5 51 ssliiul b bassls Jdows g 4y 500 :edls (g ylol Judoxs g a3 jox5
Gt SLMb] Guiaoz jl ey 45 O peo oy 2d 5 plonil (Excell, 2007) ST l53le 5 L o
B8 e - NAD gy 0 (SAPITO-WilK) S g-g 0l g0l b Sledbl jogs Jlo 51 lcelsl
One way ) a,b S iyl 56T b3l b eSile s 5 M amlie gl Jlo s slosls
Do SLSEs K085 5 (Duncan) Sils g3l b ey S som a5 40 g 099,5 cw, » (ANOVa

10,555 L alogl 093 Sl o anllan 550 oleabezy s e (sl 55516 syt 5l ot

dead oo QLY Jgaz jo mls o5 jshiles (28,5 18 oS g 455 3550 9 (6 S 0jlusl 5 59
g (p§~/~()) 09_..4 W oo lice qu)Lclf o)La.c )‘ oolaiul Sjy90 ‘_ng)Lo.u B ..\.w) ‘_ng)j.,SlS O gah
L s lo sme ST 0l ) 0o )0 g 0% o,y 55 108 ol pad 00y 5Ll 6 lac 3l oolaiul 8,90 (sl los
Lo )los 10 (g o mmn jaboas 50 oA bawd oo uizen (PS/- Q) olo lis vals [les
iyt S y9mn Sl g0 py a5 (P 0) 0l oo S el 4y Cenid o0y LS o lac g4l

0


http://jair.gonbad.ac.ir/article-1-401-en.html

[ Downloaded from jair.gonbad.ac.ir on 2025-08-23 ]

AY 5l (gl o louds ol 095 /(69 31,15 (bl Lo (s g5y 4y i

9§ Sy oy Job 30 909 do 0 Ve oyl sled jo  Sailesl .ouii cdwlin (g)lo g IS
s oanlive (6 e

Glizio gl b oo 41335 (R, CASPICUS) (5,35 aodS plodzy Suilojl g uliy sloasli -Y Jgux
acan A ‘$b O-X{)l.nlf G)LA.C

8+0) Yor sl 7 ke ol
oy sle,gss
\ANERIAN FYAE )R ARV (5 =l &3
Rzt VoY £ 8P ABY £ +/¥) 2@ ) =% o9
VES/AY £ 1P VEQ/AY £\ /vSP AY/AA & Y/AY? (1) as,
VAA £ oD VYY £ .- qP AN E 08 STERIN Sy
Y/Ya £ -jovP AL RIAR YIPY £ - jv5 R S Jas cuye
Voo Voo Ve (1) Saikejl

AP<-70) il oo b jlag oo lo gime BT oaips (lis Jlaw ;o 0 Gglae Y By > %

V0 o as el ol 5l S ¥ Jgax 50 oadi 00,95 oy slaails slaws yo,lels g gy gls
Clls 392y Ll g ony LS ojlac slelad o (gl sxe OS] 2olde 5l ey gl aads
P> 0) 395 o gae):00 9 VYO jlowd 90 oy OS] (pl a5 (p<+/40)

o las lizo Fabiw Ly oud 43355 (R. CASPICUS) (5,35 aelS plodz ;o olié Causgubio -V Jgu

ouy ;L8
(do,0) o0 I Jb o 0 ldé B pan
Lo
EETERR A 48,385 0
3y + ¥4 B\ % YA oals
batsa bty VYO oy, Ll ojlas
be+ vy bA + 09 Vi o, LelS ojlas

P+ 0) ablioo bylos o pme BN oaims (lis (s ;o )0 Dglaie 3Y By >

5 Susb, etz el Gelign e o0 Lis ¥ o &5 jshailes ouy LS LT g b 5o
el 0 3,515 FIVO YAIFY Y D OIBY o iy S

a1


http://jair.gonbad.ac.ir/article-1-401-en.html

[ Downloaded from jair.gonbad.ac.ir on 2025-08-23 ]

e 335 Sl yS o0y Lol o las wiwl glaol 9 0z b sl Ji By oy 2

S50 skas cus ssliiwl 8,90 PONtogammarous meoticus ;JGT -f Jgu

M oy (30,8) (s, OlS 5
YOIV el et
VY NES
YAISY Casb,

A Sl

0,8 o )lac 3 wms o lis V USE Lo YU Sl b mbe (B, Ssileg S a4 jshilen
YT et (0255585 oY1 e, T e (oD (i (Ot ¢ eoliglS (sloiol
b gloarelal Ll ooy (a5 & jgoas gy (0l )0 055l 428 el o Lasedie (Y g
TV VAN FEOOTNVY 5 s loges ) praw Coobacs b VT 5 Y e e oo Y
ks L 1 loges o p3 Colus i YY1V o8 ATFOYVY YV\VFPO-Y

R
3 = e
3 ) "
" =
T 2% B 5=
B Re 9 I 8
¢ 3T & m

\
|

17 Sby3 ous Lol o jlac (B Fgilog,S (o) diuol glavmwl Jolag 5 —) Ui

él»...w‘ &.J)?M‘ Q‘J“"’“ aS el oo ua:o.wo (a J9J>) e LngM‘ J)L@j)) w2 0

et Nz oy del S e ws o 2 (MUFA) glil 8 SO oy sl s o YT/OF (SFA)

L i Kol 1y T auo 0 OFF g aw Kal 1) T o jo V¢ /84S wenl 0o jo V8 590> (PUFA) glosl
ol fsas ol &,.354,,.;‘:)1 \Vid

v


http://jair.gonbad.ac.ir/article-1-401-en.html

[ Downloaded from jair.gonbad.ac.ir on 2025-08-23 ]

AY 5l (gl o louds ol 095 /(69 31,15 (bl Lo (s g5y 4y i

Pontogammarous Meoticus eus,Ll o Jlas w2 sl J3bg s - & Jgas

Qo bt Jge Sy ot Jge )
AL ¥(n-v):\'AC Y/04 -\ fC
fl.5 Y(n-0):v7\C YOIV -¢C
-IY v(n-s):vyC \ATS -\AC
YIVY ¥(n-¥):'AC - IAY -:ivsC
\ ./ Total (n-3) PUFA AR TN SFATotal
YIY #(n-v):\AC -IvE o(n-y):sC
<Y #(n-v)\AC \AvAYS v(n-1):\sC
< I¥N #(n-vy.y-C veve a(n-1):\AC
\a f(n-#):y-C YV q(n-vyy-C
OIFY Total (n-6) PUFA £s Total MUFA
VYY o(n-y):sC
- IAA v(n-y)sC
-IfY a(n-1):aC

Sar g g wo 3 10 L ol sald jles o aS was e LA 658 Ml B Y S @b

Sl 0395 I gxe wald g 00y LS ojlac L adns by les oo iy ol jo BT el VY

03g: do,0 B0 Fuilesl do o o 5L VYO cdale jlos aS ols las > ol asess (p<e /- 0)
il gl gae B Fuilojl o oFY L VD s b

ad -
b

] b
__i; I
D
.3 e
R
LIS §

'I | -

i T T 1

2aLs V:Yo V-0

w0l o jlas Cilise ok b oud a3dss (R, CASPICUS) (5,55 aols sbd plo dzu sty oyl o —F S

Gag uid b agzlge 5

A


http://jair.gonbad.ac.ir/article-1-401-en.html

[ Downloaded from jair.gonbad.ac.ir on 2025-08-23 ]

g 335 5L 30 00y )Ll o lac aiel slauswl 9 2 b duwl JoBgy (w2

G S Al g Sy
S )3 e Cwlde QB o pli ot 15 e i Baimolis lele jo olis ge5
Lo oS Cwd ol 5l oolitul 5,000 5 g ol rgliie plale cilisee sladis o b g ol
Kasumyan and ) s 30 &,9-0 Ll ol S0 Jisle 5 b oldé wlsle 5l el b sl
.(Prokopova, 2001

Ay sl eiSe (gylo cme iali8lan, oo Hlaiay 0ed e cdalin ¥ Jouz j0 4 jghailes
03ls ()l a8 el iz b ailice gl cpl sl Loial (ildl g S pm 5 sty (6 51 Claie
(Sudagar et al., 2011) 05,5 o 2loJd 0y o, Shae o xe S5y oo 00y )5 0 Lac
9 St 49di 5 (610 Gl Gl ay os Sl 09d oe dalin T Jgu o oS jshiles
Sz L byl s gleale 5 calise slaaisS anglio ,o .ol 03g Si5e 0, (slo, 5516 Sorts
S Ll 5l ol aiel (slaoawl o aseine cigalonnl i slaog 5 L olie slooss .5
9 UL"QHU d_f‘é_m)f B MGJ L.Q.J‘ d.olfsml.a @Lu.} 6[.%0&.:).\? g.i:;?u PR ‘) W u».m
S9) hlises aiel slaowl olde casgllas il g, (Kasumyan and Dovindg, 2003) 5asls
ey oy YT ades 5l aiialowl A4S als aseie ol plxil alises  alo 4565 Y
&)l (Rutilus rutilus) aals” ale  olie <SG, 31 5955 (Boin 5« melials (i 5

2 D90 Dn.\J)LAlf dl.bu\.uw‘ 9.»...9] ‘_}41.95)) i Sl 00 o0lo L)L“) \ Jiw o J)jbl.o.@
aalS ale sliz pinnw SO0 olls a5 Canmlaaislaw! lo 5l ael ol ¥V jga> 51 Sl>
e lo)log 0 138 Bras sy dad o0 (LS Y Joax 10 6,518 mls g, 00! 5l .cwljls |,
S ool diol Sl By ys sl 00gy amls 5l i g ls e jsbas o)lac b ol en
4o e e VT g eliolS s, T g5 y9a> 5l Sl 55 Gammarus pseudolimnaeus
Graney and Giesy, ) aib e Sg250 ) o)lac 1065 5 Joo o (YY) 50V F/Y) l5e
olaale sLeass aen sl il slaanl ol slis G20 ,5b a5 caddl> o ol (1986
.(Kasumyan and Dovindg, 2003) wib o (-¥/7) jlszxale ;.5 (ol

A cpdiize  am |y Al diel slaonwl 4 il sladisS lale slix Ful jo glas
et al., ) ..\_;‘oéﬁ_.o.; UL") uaM M]M‘ sS.: A Comnd G>Lm> G}).w B ‘5‘4495 O ‘_gl.&busl.q_w
loaal ol j5 i Ldls ala sl a5 Canl ool (Las b, 45 5, sboas .(NoUri 2014
les® 98l o )las ;0 d5zge (VT 5 el e sl Sl sl SBSIS 5z 6,500
Gl ol )15 oren (Kasumyan and Dovindg, 2003) ool oals (5 ,.5108 G o0 45 poeie

19


http://jair.gonbad.ac.ir/article-1-401-en.html

[ Downloaded from jair.gonbad.ac.ir on 2025-08-23 ]

AY 5l (gl o louds ol 095 /(69 31,15 (bl Lo (s g5y 4y i

VI3 sl i s 03z 50 58 9Ken 0l 50 39290 slandstlS s 5 anal (slovusl a5
(Mearns et al., 1987) s ls bl ol ol;1 cale 5 LS (55,

S 323 oo G5 (B J992) (o2 3550 00,5 0z slasenl Ly a5 johailen
= Smio DS el wilgd co dliice (pl aS Cnl 00 ¥l iy £ Kl a4y s Kl oy sloa!
A Sl SS9l 38l 650 S ;i 4 00ls Lt Ly o 0Bl (55 09290 Cadlws
3o 1 lale caaglia ial53l Wlgs o (DHAJEPAJARA) dl Sigons | 5 sl SCSgliny]555|
Kovenetal., ) ,LSen 5 555 (Koven et al., 2003) a_ib aiils of ooy ol> sl il ol
Al SS9y T b Leod )T g oy (65lw 8 oliae (il il a5 siols plis hags (o) 5o (2001
e oloele lay o e iol5-8l el (Sparus aurata) olecils g9,Y ol 90 4da ;o
olele 31 (59; amiony Slalllas i b ol b 53 058 g0 (50 5 o515 97 (2o el
VS oz sl Cos a5 Gile> 052 L adss a5 el eols Lis Salmo salar bl gl
Slislon 6L plp 50 @Vl Conglie § it (631895 Lo Cedlad s el ity (] £ Kl o,
Ole O Jooz 3—b ogdleca, (Thompson et al.,, 1996) o4 . Aeromonas salmonicida
CSlo sl i opz sl plaS ol g 0o VP 50 8 el oy slaanl 5 sl SCiganil )l
CheS S5t 9 3=l Snslie (Rl sl welai 53 el eneSTged 5 398 e s
PBLS 85, L oad i ol Glaale (paml (ol oo 2 4S5 psboar (el 5o L (] 00,
Sl sy L oo audis la ol Ly aalin 5o sl gl liee (20l 51 (S50,
.(Gordon Bell and Sargent, 2003) sslausls

5 ol3T aial slaaenl 156 a5 el T 5 Sl i plo lacw, p a5 Cuils Jla o Wb
dls oyiws jo 05l jebay a8 ol o)1 51 sl a0 13 )b o o slo iy wil oy slaasul
Lo lac 35 yol> gwyp 4o 5,0l 51 .(Thompson et al., 1996; Li et al., 2007 & 2008) »,.5 I 3
Aol adlsl o lie 5 L8 el g0

90,5 B0 390 09l o 0n3 ¥ (IS8 j0 a5 jelailen (5,58 25 pl 5o lsle Cueglie @l
5o aile ouy Celw VY 51 ey VY0 @8 L o0yl 05l 0 lac L ouds 4385 jlews o o oals
3ol Wilgi co (55 (AT ply 10 Casglie ]38l 09 duo 0 VO vl Ll (o e cpl &5 Jl>
Salze ) oK ¢ Jlo a5 5 9bas il by ale coodles Cundg Sgups i 5 b ooy s CoaS
MS g silo 5,Y Cenglin T3l 5y 0y LusSl Gble (glagdss LoSe il oo,y o (et al., 2008
Ol 5 oa ST isged ol 335 CodS (I3l JoSe cnl 3l 1) e (08 A5l 5

Yoo


http://jair.gonbad.ac.ir/article-1-401-en.html

[ Downloaded from jair.gonbad.ac.ir on 2025-08-23 ]

g 335 5L 30 00y )Ll o lac aiel slauswl 9 2 b duwl JoBgy (w2

A (65 Sl o |y aals oo Cueglie oyl cslice oy 4o 3.5 (Akrami et al., 2010)

)5 am ol sleygiSB p JoSe cal STl e LSl (ble Sidgm p (Slasdis B pan |
5l 5l ABTL Sb o olysil o las 5l solarul a5 sas oo lis aslllas ol glis ggeme ,o

la, g5l 5 6 251 Bliae (95 2 (othae SIST WIS 0 B9 0 090 45 (lin S0 0 Shee
al 4l (i b b (oladisS by 50 598 oyl plp o Suaglile Sl g 0,

si‘.b)..\.g 9 ,im.v 3y

Sl Gysm sl eaSiagh b lojle Colex 51 G asils co p3Y 053 5 dlie 5,5
Jotme >5, Gudo 5o olix gsloaclhs yuioen Olpl Ol Gliaxd dwwbe dl>’|o
Sisles Gloy08 5 Sas bl el Gla 5 a8 caass oS! &éy

&L

AOAC. 1990. Official Methods of Analyses, 15" edition. Association of Official
Analytical Chemistsinc. Arlington VA. USA. Aquaculture, 181: 115-126.

Akrami R., Barati M., Chitsaz M. 2010. Mannan oligosaccharide prebiotic effect
on growth, body composition and Resistance to salinity stress in Caspian roach
(Rutilus rutilus). Journal of Marine Biology, 11: 12-20. (In Persian).

Correia A.D., Costa M.H., Luis O.J., Livingstone D.R. 2003. Age—related changes
in antioxidant enzyme activites, fatty acid composition and lipid peroxidation in
whole body Gammarus locusta (Crustacean, Amphipoda). Journal of
Experimental Marine Biology and Ecology, 289: 83-101.

Dabrowski K., 2001. Ascorbic acid in aquatic organisms Status and Perspectives.
CRC Press, USA. pp: 33-48.

Darvish Bastami K., Sudagar M., Imanpour M.R., Taheri S.A. 2008. The effects of
different levels of Daphnia and Artemia extract as attractant on feed intake and
growth performance of Beluga (Huso huso Linnaeus 1758). Juvenile Iranian
Scientific Fisheries Journal, 17: 35-45. (In Persian).

Gordon Bell J., Sargent J.R. 2003. Nutrition Arachidonic acid in aquaculture feeds:
current status and future opportunities. Aquaculture, 218: 491-499.

Graney R.L, Giesy J.P. 1986. Effects of long-term exposure to pentachlorophenol
on the free amino acid pool and energy reserves of the freshwater
amphipod Gammarus Pseudolimnaeus bousfield (Crustacea, amphipoda).
Ecotoxicology and Environmental Safety, 12: 233-251.

Hoseinifar S.H., Khalili M., Khoshbavar Rostami H., Esteban A. 20013. Dietary
galactooligosaccharide affects intestinal microbiota, stress resistance, and

ARD)


http://www.sciencedirect.com/science/journal/01476513
http://jair.gonbad.ac.ir/article-1-401-en.html

[ Downloaded from jair.gonbad.ac.ir on 2025-08-23 ]

AY 5l (gl o louds ol 095 /(69 31,15 (bl Lo (s g5y 4y i

performance of Caspian roach (Rutilus rutilus) fry. Fish and Shellfish
Immunology, 35: 1416-1420.

Ishimaru Y., Okada S., Naito H., Toshitada N., Yasuoka A., Matsumoto 1., Abe
Keiko. 2005. Two families of candidate taste receptors in fishes. Mechanisms of
Development, 122: 1310-1321.

Kaivan Shokoh S., Kalbasi M. 2009. Genetic diversity of marine fish Iranian roach
using RAPD markers. Modern Genetics, 4: 41-46.

Kasumyan A.O. 2002. Taste Preference in Fish. Ichthyology, 41: 88-128.

Kasumyan A.O., Doving K. 2003. Taste preferences in fishes. Fish and fisheries,
4:289-347.

Kasumyan A.O., Nikolaeva E.V. 1997. Taste preferences in the Guppy Poecilia
reticulate (Cyprinodontiformes). Journal of Ichthyology, 37: 696-703.

Kasumyan A.O., Prokopova O.M. 2001. Taste preferences and the dynamics of
behavioral taste response in the Tench Tinca tinca (Cyprinidae). Journal of
Ichthyology, 41: 640-653.

Koprucu K., Ozdemir Y. 2005. Apparent digestibility of selected feed ingredients
for Nile tilapia, Oreochromis niliticus. Aquaculture, 250: 308-316.

Koven W., Anholt R.V., Barr Y., Lutzky S., Ben-Atia I.,Nixon O., Ron B.,
Tandler A. 2003. The effect of dietary arachidonic acid (20:4n-6) on growth,
survival and resistance to handling stress in gilthead seabream (Sparus aurata)
larvae. Aquaculture, 228: 307— 320.

Koven W., Barr Y., Lutzky S., Ben-Atia I., Weiss R., Harel M., Behrens P.,
Tandler A. 2001. The effect of dietary arachidonic acid (20:4n-6) on growth,
survival and resistance to handling stress n gilthead seabream (Sparus aurata)
larvae. Aquaculture, 193: 107-122.

Li P., Mai K., Trushenski J., Wu G. 2008. New developments in fish amino acid
nutrition: towards functional and environmentally oriented aquafeed. Amino
Acids, 37: 43-53.

Li P., Yin Y., Li D., Kim W.K., Wu G. 2007. Amino acids and immune function.
British Journal of Nutrition, 98: 237-252.

Mearns K.J., Ellingsen O.F., Doving K.B., Helmer S. 1987. Feeding behaviour in
adult rainbow trout and Atlantic salmon parr, elicited by chemical fractions and
mixture of compounds identified in shrimp extract. Aquaculture, 64: 47-63.

Nouri G., Jafari V., Ghorbani R., Goli S.h. 2014. White fish taste preference and
behavior using different concentrations of free amino acids. Journal of
Fisheries, Iranian Journal of Natural Resources, 67: 123-136. (In Persian).

Piri, H. 2010. Reviews breeding roach (Rutilus rutilus caspicus) in earthen ponds
with fresh and brackish waters. Fisheries Research Project Organization, 120P.
(In Persian).

AR2 1


http://jair.gonbad.ac.ir/article-1-401-en.html

[ Downloaded from jair.gonbad.ac.ir on 2025-08-23 ]

g 335 5L 30 00y )Ll o lac aiel slauswl 9 2 b duwl JoBgy (w2

Salze G., Mclean E., Schwarz M.H. and Craig S.R. 2008. Dietary mannan
oligosaccharide enhances salinity tolerance and gut development of larval cobia.
Agquaculture, 174: 148-152.

Soleimani N, Hoseinifar S.H, Merrifield D.L., Barati M., Abadi Z.H. 2012. Dietary
supplementation of fructooligosaccharide (FOS) improves the innate immune
response, stress resistance, digestive enzyme activities and growth performance
of Caspian roach (Rutilus rutilus) fry. Fish and Shellfish Immunology, 32: 316-
21.

Sudagar M., Salehi M., Keivanloo V.S. 2013. Effects of Goldfish (Carassius
auratus) and Roach (Rutilus rutilus) extracts on the growth indexes and survival
rate of Beluga (Huso huso Linnaeus 1758) fingerlings. Scientific Journal of
Animal Science, 2: 234-241. (In Persian).

Sudagar M., Keivanloo S., Baghaei F. 2011. Effects of gammarus extracts on food
acceptability, growth and survival rate of juvenile Persian sturgeon (Acipenser
percicus). Journal of Animal Environment, 4:13-20. (In Persian).

Thompson K.D., Tantner M.F., Henderson R.J. 1996. Effects of dietary (n-3) and
(n-6) polyunsaturated fatty acid ratio on the immune response of Atlantic
salmon, Salmo salar L. Aquaculture Nutrition, 2: 21-31.

Velez S., Hubbard J., Hardege E. 2007. The contribution of amino acids to the
odour of a prey species in the Senegalese sole (Solea solea). Aquaculture, 265:
336-342.

Wahli T.,verlhae V.,Girling P.,Gabaudan J., Abescher C. 2003. Influence of dietary
vitamin C on the wound healing process in rainbow trout Oncorhynchus mykiss.
Agquaculture, 225: 371-386.

Wang X., kim K.W., Bai S.C., Huh M.D., Cho B.Y. 2003.effect of the different
levels of dietary vitamin C on growth and tissue ascorbic acid changes in parrot
fish Oplegnathus fasciatuse. Aquaculture, 215: 203-211.

Yavari L., Shabanpoor N., Heidari B. 2010. The optimum conditions for
reproduction and growth of the Caspian Sea Gammarus (Pontogammarous
meoticus). Iranian Scientific Fisheries Journal, 19: 141-50. (In Persian).


http://jair.gonbad.ac.ir/article-1-401-en.html

e

31503, (bl plo s igss &

iy 049

AV ke Jsl o leis

AR21

[ £2-80-G20g uo JrJe-pequob e woly pspeojumoq |


http://jair.gonbad.ac.ir/article-1-401-en.html
http://www.tcpdf.org

