[ Downloaded from jair.gonbad.ac.ir on 2026-04-29 ]

w9l RUSTIA T KY
"‘5.:»).1)15 owld ol ASL“LJ:‘"‘SS‘L" 4yl
QY jul cpgw oyl (Jgl 090
http://jair.gonbad.ac.ir

3958 0bale 595 s 3> SLvw! BB g 3 9 (3liows S 3 aulio

"Gy G 3 (el e ) Gl s |yl
oLl e ol5T amlg o oDl ol5T o8l ¢ ads molie 5 (65,9l saSitils «Dlis 04,5 ,Loliw !
el o3T o8l ¢ gmds molin g (53,9LiS 0aSzils (LT (595 5 uiSS o )| gl 1S a5 gal ils’
ool el alg

AVAUY + i gLl e AYIVNY s L) G b

onS
Obdloygss (Mae cél oy vl Jlgy 9 plondt oSy (i polo axdllas plxil 51 Sun
o1 i Bdignd oy LT 09 (Jgono ygu5 9 oSy y9u5 c(sloyi jguS olgile ygu8 Jolds (oibyg
OboloyesS ot 30 Gyl Smo glii (Cugh) 9 Sl (252 (g p) addllae 390 G RSLS (o yo &S
Aol Sl gl 9 (C16:0) vmnl Sy axfllao 0y90 Blo 4igs ko 2 40 (P>+/+8) Cublai 0929 )95
2504 sl SClgl i Widgr gLl e ST g ladl @z sl (o 21918 i 5 & (C18:1 -cis)
2 5z @z Gawwl (9 5 lgl 3 (P < 08) 392 ypidon 1503 4398 duw & Comd (Jgomo 5925 53 (5,18 S
oS puw 595 33 g ,ylgile yguS 10 9 (C18:2 -6) sl Seilgid  Jgomo y0u5 odlo 4o (PUFA) gLl
Sl (30 (i (3] 0 093 dumel (C20:4 ©-6) Seigauislyl (slo i ygu5 48 9 ((C22:6 -3 DHA
S0y yguS AigFg0 b (5,10 e B! 4 3¢y ol jwo 2y (FFNWVES/YY) lgile youF 10 @-3 0y
Comnd a5 018 LS Cpudomod Gudind guli (P<e/+8) clls A/YFEAIYY) Jgoro jeu5 g (1£/VVE/TA)
2525 30 e F A 0306 S (i S puiin SO 3l (Jaere jauS sz e baisS pled y 0-3/0-6
CIFVEND) Jgore ygu5 g VIFE/IY) Gloyis y9u8 g (VFFEITA) Hlgtile yguS (Y/+TE/TA) 0035 oo
Dy yuin 4035 ylanastin 00l dogi Hlade 31 0-3/0-6 Comwd axlllan 590 sWAisS colod jo .ol cualice
335 CVPYENY) oS pw 5ouS (YITYE/YA) Hlgsile y9u8 50 cud jas PUFAISFA asli oy yidien
Sl 39 3905 495 e (6l Comnd (3] b 0Bl (+/AAEL/TY) Jgoro y9u5 g (VYOE/YY) lo,is

sarahjorjani@yah00.com : Jsius odiws ™

Ao


http://jair.gonbad.ac.ir/
http://jair.gonbad.ac.ir/article-1-162-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-04-29 ]

AV 5l cpam 0 lo o Jol 0593 /(58 )15 (bl plo (b sidg 3y 4y pid

ke 30 0-3/0-6 g PUFA/SFA G 4Gyl & a5 b .Cawl (+/F0) HMSO lawgi 0ol dwogi S 3

@188 g (GMeh qiboo Sl 51 anlllan 0590 (lo)ler 2 cCunl 0092 yilboy dogi polio 5l (lo yguS AigS

ol pilins (gl yguS 9 (Jgoro yguS Ay Coond Sl g0 4y EPATDHA

Oy ol B9y o3 beouls S )5 ((Jgoro j9uS Hlgtile youS ((Slo g jouS OIS pw youS oS ETSg

doddo

(W-3 PUFAS) ¥ Kol glusl ;8 six o> laanul 51 Y0 as o o s cya 4 ool
Sl e 2ldg ools S (DHA) ol Sogil5801565 60 5 (EPA) ol SC3g5li 39501 05594
DHA 5 EPA ©,> sloosl sl lale ol .(Suzuki et al.,1995) ol o jlods a0 L]
A5 0590 4555 Sl 5 ol cudas s Jaore Lol o alo 4365 b a1 e Lol sasils o
obale a5 wilosls lis i (Kris-Etherton et al., 2002) cowl &glae canl b9y b o
lagss (Vlieg and Body, 1988) ui)ls (5568 03 ;e ob,s plale b anslio jo oy i O
0zogul) as,ls 03 & > slaawwl g5 JB polie 15 oy i Ol lale ools (lis yiomon 5]
.et al., 2007

EPA el ooy Oldlay yludl ciodlws 13 0-3 © 2 slvaen! aied g Sl 31 g0l 5 Slallas o
GrS ol S ) jo o3 ol aBd w8 plael b oodli Clal 5 S auscsws I DHA 4
05> L 9 o9 Slady S 65 28l 5 (LDL) (55 o JoyiundS” als cacly (imon 9 035 o0
el eniz o> slaawl cale Sblg Ll o (Millar and Waal-Manning, 1992) wis 5 o
(Alasalvar et al., 2002) oS yuoli cowslio gl 43355 ol 51 il sl o 5 0,0 | ©-3

Jlg=ale ;5.5 (Hipophthalmichthys molitrix) sl & 4.5 «(Cyprinus carpio) Jsese ;9.5
obale 3l nge 4555 Ll (Aristichthys nobilis) ouS . 5.5 9 (Ctenopharyngodon idella)
5 9iloe lod 4 5 olnl 5o (Br05 pie SeasS (st 4 WS ez Gl i Lo 50 B9
Ngdso 8yl e it 2l 2l (Ble G slayil polei o pol> Sl

obale j5u5 sloaiss 5l (S n oz Sladenl Loy 5 bt oS 5 590 50 Slilllas (95T
Khoramgah et al., 2007; Ojagh et al., 2009; Saberi et al., 2011; ) <ol oals sl ooyg
195 wsS 90 L S oy dul blagp e ouls sl wliass ST s (Yeganeh et al., 2012b

A


http://jair.gonbad.ac.ir/article-1-162-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-04-29 ]

395 obple jou5 alae Oy agw! by y 9 (oo oS 5 du o

pled oy el hlgy 9 (lerd oS 5 pogas )0 (el Gadod Lol sl 00l (yp (SDy90
ol 418 55518 ) 2 3550 SHL 09 00 Rsn OleleysS 455 Lk

OBl aizmen g Lo )90 )0 (9 n leale)sS axg JB SBras g adsi 4 areg b nlplo
(s ) (s Sl 5 ST g bl (13 lsieay (ale Cunnl 3,50 )3 (segas (2T
ol o) @bs el b ledion moe oo 0y lansl by y g (Cusb) 9 S o0z
plo DLl Sz po Gl 435 plaasie y ol GBS S rae Gl (ol Jlae (o
(s 7)ot S dalie 5 s (koS (nl S Bae by e Sy lis
Ll 6515k 035 5 $Posn Olole H5S AT Lz iz slaaesl Llign 5 (S 5 o,

B R 90090

ool Jolgyn 5 (Cugh) g S (29 0 2)2) (ol SLaS 5 amlie 6l i plo antd
VWeo dgum aslie Jig (il L (4565 50 5loae ) ol anhad YT olows 3,90 lole .5 © >
@lde Ggn 2y pi) (2be)S pliale (9 n el S5 Aen 0)90 kBl e eSS
5 Sl S8 5l s pleale b A g, o aS et LS bl @l 5 (s
@ () S ) &g SHPn slaasa leslaial b olej (n FelisS o Lial g slasl aldss
Ao Ol lagi s 0,8 Ve ogam 55 b plbald iy all 51 e i Jiite oKl
A Gled) ;38 50 59, ¥ S ‘leub"l.c)'i Eoyi b g ol ol g (o5 il a0 ¥ sloo)
IER VP VA G €Y JE g IWIPE SR

VY slos 5 ecygl o (S S gy 4 Sugly aend 10y el 9 (g2 baond S 5 5 GT
ST et (e 8,8 plxil (AOAC, 2005) ceelu VF-VA Soweday of 5 il aj0 Ve -
Lo SE 416 oo SOXEEC oS 51 yskite ol 4 (AOAC, 2005) us ploxil 4l gus g, 45 JS
5l oslazwl L (AOAC, 2005) JlalS g, 4o (g p Limiw .090,5 soliiwl oLJT Gerhardt s,
Olime o gl B pd &g LT Gerhardt e s csle Vap 40 Jaw Kjeldtherm olSiws
LooysS 5l s yenSE Lromiw (gl o soliiwl £IVD ool eoniign 4 ool Cand 4 (g 5
AOCAC, ) o solaiwl (g, Sy a4y yiwSE yael Caws 4 b 0l,5 il az 0 0+ =00+ gles
z! el e (Bligh and Dyer, 1959) nls 5 o g, 5l ez dl oS 5 (o) 0 512 (2005
sl oS 5 oy 2 Slp (] G895 @z Sladen] (355 Alite S s S eslial o2
G Gl gilkg,S oliws 3l .ol eolaiwl (Metcalf et al., 1996) ), Ken 5 @S g, 31« )
30 mmx0.25) g4 3l ooliinnl 850 g o oolaiwl jgkais cpl g1 FID 52558 b (Unicam-4600)

AY


http://jair.gonbad.ac.ir/article-1-162-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-04-29 ]

AV 5l cpam 0 lo o Jol 0593 /(58 )15 (bl plo (b sidg 3y 4y pid

Dy Gygo pds ()5 BT gleg S slBws sl oles asly 04 Film Tekness-0.22 pl 4 (mm
Slod s il (3L Led ol 40 aiBs £ Doy 4 ooy o5 Bl a0 VFe gl Slanl sles
50 aile (Bl Lo (plis adBo A Soedy g aidly ioli8l aads o ol )5 il 4> 0 Ve S by
ol F silwaz 0 Ve 4y g cdl iulidlasds ool 8 colo a0 Ve ey boslgs (el (slos culys
Oloisds poda 515 .04 0l )T il az 0 YA )5S0 oSws sloo ile (BL Lo ol 1o LG b o,
Cassty gl 5 g5 s ygone gt (slacl S 5ilag,5 (535 olos ol 5 s aslicl ol 5
A olulis ole (g; 39290 0y sladnwl il it 0y slaasl 5 jlastinl Jele 1o ool
sla BT ads (Celik et al., 2005) o Lo JS 51 Ko ) doyo S0 4 oy slaosl polis
ez bole oz slanal Llgp 5 )15 (8 L (Cagh) 5 2S00 «(252) 2l

b plosl wigasyo (sl S5

99 Jloyi s oslicil SPSS 20 Jl38la 5 5l eoylol el g 43320 el rgylol Julows g &g 325
Judos g, 5l eolaul b ol cawdas slaosls 0l gw)p Bgipuonsl B9 5 90dsS o9, b laosls
S8 sslel Judot g0 /00 mlaw 0 SSls 9051 plil g (One-way ANOVA) 48,b S il g

A 35 (Sl £ lre lyil) &y g0 S IUT ol b S

O Sl gae B Jgaz llas sl oad ools Las V Jgu 0 oleond oS 5 },:JUT b

(P> 0) aiis oanlive (b9 Hlole ;05 (ro (w9 p 9 Cogb (o) Sl

(43gad 0,5 Vv 53 p5) )9 50 Olealo ygu8 (e b (o lowd oS ¥ -) Jgu

Fyere )9S Jszile ;5.5 oSy 5555 sl o 555 loord S 5
Ys/50+1 /-9 VEIOYEY/VYa VENFE-/0-a VE/VO)/-Ya (3o )) Cushs,
VASE./) - VIYAZ-/YVa \¥FEe /YA ARETIALY: (2o S s>
YATEINE:Y YISERVIVY: VWAL /VVA WAYEFFR (0o ) JS oSy
AREIARY V/Aat-/¥a \AETIARE:! \ARESTARE: (30)) yuuSls

ol P/ 0 o 1 )lo gime BB 049 pas saimoylis aline Y Gy,

33 995 obdle 555 50 Ll Cad 5 0y lrassl gaeze izen 5 oz slaasnl Ly

Sl 00U 00l uLm.: Y J9~.\>

M


http://jair.gonbad.ac.ir/article-1-162-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-04-29 ]

395 obple jou5 alae Oy agw! by y 9 (oo oS 5 du o

(5% P25 Voo 30 055) ()9 Oldle 5945 30 0y Sl Jsligp -F Jgu

Fyere y55 Jypile )98 XS o )55 sl o, )5S 05 Jgesd
SFA
VYE £./.va IAY 2. /vFQ VYA £-)Y-a YIAY £-/%4b C14:.0
S¥EE.va NAE DALY <IN £-/-¥a VYA £4/¥YD C15:0
\Y/YY £-/-Yb AR \PI9E £ /0vD VEIOF £4/vYa C16:0
NAEDIRYY:] -/#Y £./-9ab -10Y £-/Fa IRERVAN) C17:0
o/+) £-/vvab f/vo £+ /voab #IVY £1/-vb Y/a- £Y/YYa C18:0
IYst./0ab A EIARY:| IYOYA £\ YD -/ya £+/-0ab C20:0
AR VRN {4] -/f4 %-/-AC nd -J-f%./-va C22:0
I¥Y £.\5a -[f. £./.va N AETANT! VA £ /¥ b C24:.0
MUFA
AR TVARY ] -[-Y £-/-9a NARERY RN -IYf £./-0b Cl4:1
S\Y £+/--b o[-\ £-/-Ya -\gt./-vab Y. £4/-FC Ci5:1
O/AA £ /vob Y/f £-/fYa \AEINAL: /¥y £-/AVC Cl6:1 o-7
/A £-/vYA NSER L N EDAT) VY. £.v5b C17:1
Nt ETANE! -IYY £./.4a SYY £.0\b -/ov £-/vvab C18:1 o-9trans
YV/AQ £0/6YC V/fY £Y)a VAIYY £8/YYD va +-/v4a C18:1 ®-9cis
Y/FV £4/-Ya YAY £./YYA \AREIARY:! VAR 41" C18:1 o-7cis
V-9 £+ /¥FC RYNESYARY:| -/#\ £./vab -6+ £+/\\b C20:1 -9
NI ETIAT: NAVNERYAYN ] AREERIAN L IR ERIAINS) C22:1 -9
PUFA
JEY £ va \/YY £.vaab VA. £ veb YI¥Y £./AAC C24:1 ®-9
S¥Y £./-va SAY £./4.2 -jos £-/-va -I0F £+/-Aa C18:2 »-6 trans
410 £1/vfb -\# £Y/-\b o/- ¥ £Y/vva Y/fA £-/V4a Cl18:2 -6 cis
-/#Y £./-fb NYNE=TVARY:| NARE YRR -IYf £./-vb C18:3 w-6
YIFY £3V/- - NEEIY:] YIAY £-/50a \ARIERIARES) C18:3 »-3
YIYA £+/-5Q -/¥Y £-/¥4C R ERIAIN) -/¥f £./v4a C20:2 -6
A1) AR (¢! JJFFE-/NC /YA %-/-fa C20:3 o-6
-[OY £+/-0a Y- £/ fC NAREAA T} AERVAR{!) C20:3 »-3
Y/a4 xy/ava AVE £V/YED INAETARE: 0 V/0F £+/-VC C20:4 v-6(AA)
\AEIAL! NAESTE ) #I¥A £+/avh floY £+/94b C20:5 o-3(EPA)
ARESJALY:! Y/YY£./vvb Y/Y-+./vvab Y/YO £-/EYC C22:5 »-3
Y/AY £1/ava \Ydlaeadiale) \Y/YE £¥/AQD F/¥Y £4/vva C22:6 ®3(DHA)
YOINO £-/Yo A Y/-0£V/fF a AAARE VAT YOIYYY/A-a > SFA

A


http://jair.gonbad.ac.ir/article-1-162-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-04-29 ]

AV 5l cpam 0 lo o Jol 0593 /(58 )15 (bl plo (b sidg 3y 4y pid

FO/5F £O/VA C V4/0- Y/5Y A YA 20155 b YYA- .00 b >MUFA
YEAE £V/¥9a  OVOFEVAYC  YASPxf.YD o vyYy Hyeaab > PUFA
UvE £OH/¥Y A TYAY 2HYYC YO/FY 2F/0Y be VEIYY £-/YAQ Y 0-3
YOIV £-/v¥a Y.¥Y £Y/FY D VYIVY £V/YY a VEFS £V/YY A Y -6
o/+\ YTV A YYNE 2oiov b VAIFY 2F/IAY b MNAR £-\Y a YEPA+DHA
<AA - /¥Y b YIYY /Y4 @ AN VYO £-/¥Y D PUFA/SFA
N AETATY:! \/gp £./¥4 e Y/-Y £4/YAC AYEIAR A o] Y 0-3/Y -6

DBl co P <ol o 5o o pme LS 0529 pae caipolis aline 55 By >

ods 0dld ausis = nd

2l ;o (PUFA) glusleais 5 (MUFA) gLl eSS (SFA) glasl > sloan! ol
2l ;005 Ao YV/YVEV/FQ g YV/A £ /00 FOIVY £Y/A0 5 5y Gadod ) jo (Glo,dl 5.5
5 Yo/AEO/FF NVIYYENV/YO o ia PUFA 3 MUFA SFA slaoul olie 008 55
Jgale 15,5 2le ;0 PUFA g MUFA SFA slaocwl oyl «pizros .Sl duoyo YA/SPEE/ Y
155 3 oy slaawl pl polde g duo )0 OV/OT EY/AY N A/D-EY/FY Y0 £VFF o o
PUFA s MUFA SFA slaa.ul gl YEATEV /YA o FOETEANA JOIVOE VO ol oy Jgorn
(¥ Jgaz) o9

A0S Ol S am s csl 0z slaal 05,5 (0 23ls8 MUFA 0z sl sl 15,57 o
w7 Gl @si o)l 3lad SFA laocul 9 PUFA laosul 095 4 ool jar o,z slaves!
AN 0aiS s 5.8 50 (Y Jguz) A0S oo Cuxs MUFASPUFA> SFA alal) 5l gl ,ai,6.5 5o
Sleole ol > oz sl g8 5 005 PUFA © 2 slaneal 4 glate @y laael 055
195 50 oy ol 09,8 sl (Y Jsaz) wiS oo s PUFASMUFASSFA albal,
Ol 5o g 009wy slaawl IS 51 OYOFEYIAN) L ol Sliee LPUFA G > ol lgcale
&9 lozale 5.5 oale o aiil e letile (S jo oy slaanl o sl MUFA 5 SFA
09,5 prolsld Jeere 155 ;0 (Y Jguz) Cuwl PUFASSFASMUFA abal, ol ls Oy slaa
alaly 5l ol ol o Gy ool g5 9 oo (FO/FTEANA) MUFA >l o 2ol
(Y Jguz) oS oo e MUFA>SFA>PUFA

9 S A5,k ;0 SFA S e ccwl oals sols las Y Jgam jo a4 jebles
O )92 )55 4.395 )LQ.> Y SFA 6‘93-7‘“’ Sl a1 o, YY/YY LYY/ O Lg‘oosdom
P>+ 0) cuilas o goe

Q.


http://jair.gonbad.ac.ir/article-1-162-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-04-29 ]

395 obple jou5 alae Oy agw! by y 9 (oo oS 5 du o

FOFEL VAUBe oy cgloogazme bygn 35S 4355 Lz o MUFA Gz slosul S ol
055 sMUFA (e o a1 (Jgene 5505 o259 195 4355 Jlozr Om 5o Sewl il oo
MUFA 2 (gladl (slsiome 45 ols )Lt 5aios ool gl 00 | MUFA lee o2 e o Jaeile
el 039 I3 gire BWST (SI1s c0aiF o 5555 5 (SlojE 555 12 4 (B9 0 55 Ao slaaisS jo
(P<-/-0)

555 oz 0 PUFA Gz gladsl S olie sl oid aols olis | Jgaz 53 a5 jsblen
065 do s dlio )0 loile [0S el 35 sy OYIOF b YEAT 1y clodgioes s 555
Al Gliae (33 568 090 lo gme (WS cpl a5 asils 1) PUFA > awnl ol o e K0
(P<e1+0) ab osalive (Jgore ;505 )3 (o890 555 455 ez b awalise o PUFA © >

] St yo 5 (C18:0) sl o 5l (C16:0) sl Sectally ¢ g0 555 55 oz 4o
Dt ¥ Jyar) ol 031 3] oz (sladend 05, 31 Sl ooy el 4w i ity (CLA0)
155 9 Jlgile 5oS b (s)lopme BB (g ad ovalive Jgene ;5.5 j3 Seitell sl (e
(Y Jgaz) (P<+1+0) el 003 o _sine N3] glo (o5 1505 b Ty P>+ [+ B) bl 00

ez el Ve (SBiem Olele )9S 58 (MUFA) gLl 12 S5 0 slaael (n 50l
(€161 07) sl Sedgieall (CI8:1 ©-9CiS) sl Syl c0g)S ool o odds lolis
MUFA 05,5 5l 0,2 a0 5 ol sl Sl (V Jg02) el (C18:1 -7) el S35 0LS g
oo 195 )3 )l s Hobas sl Sl (e 392 (o) 2 9590 (SB35 5565 X5 ke ples 5o
(VJgaz) (P<-10) sl 0392 5V (glojiiy0n g 00y )5S ¢ lgsdle ;9.5 b aglie yo (oB)9

Al SCgan il i 5 gl 0,855,550 PURA Gz slaad 05,8 51 lsl3 oy densl as
s 005 s 5525 33 PUFA 03,5 31 2 cslodas] iy 5550516 unsl DHA 5 EPA (C20:4 0-6)
09,5 il 5l oy el nolsl Olyale 558 50 05 apul Sisardll 5 EPA 5 DHA
09,5 5| Ul oz sl ds 05 sl Siguil)T 5 (C18:2 0-6) el Setlsid DHA 5 ey
¥ J33) 35 DHA 5 ] Sl el Solyid o 5 Jyons 35,5 PUFA

30 el -6 5 W0-3 05,5 g0 Jolis ol anlllas o ouils aimliss gLl dnis o2 sl
W-6 05,5 <,z slavenl 1 W-3 © 2 laseal Gliee sl & H5e5 5 005 j )55 o lsdle )5S
Lol 039 i -3 2 Slodewl 1 W0-6 iz ool poe (Jsome 555 5o Lol gy yiiny

e SVEIEE £VIVY g VEIVVE YA o 5 0-6 5 W-3 0> sboaswl e slo,di ;5.5 (o
e F 0dS s 595 30 W6 5 -3 Cpx lasenl Gl Grimes B o7 5 ey
ot lsile 1,5 aliae il 45 sl s3gr yz 0,5 Ao o o SVVVYEVEY o YO/FVEE/OY

Y


http://jair.gonbad.ac.ir/article-1-162-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-04-29 ]

AV 5l cpam 0 lo o Jol 0593 /(58 )15 (bl plo (b sidg 3y 4y pid

155 30 1 Ao yd T /PVEYFY d0-6 oy (slooral mges 5 YN VESYY (-3 > slodond
5 ao 53 S VOITYE Y § AVFEATY (it 06 5 0-3 0z slovp] Glye Jyane
D9 (T

g BB Ko0Ss b slojd 525 9 005 po 5525« Jgome 1525 )0 W-6 oyl (e
a5l YL gylo sxe jabay -6 o jzanl Slgioee Hlasrale 15,5 o aS Jloyo (P >4/-0) el
(P<1+0) cosl 009 K50 digS

o 9 Jlomile oS 50 -3 oy lavenl Ol (i (B9n e 855 Lk w0
el 009y (Jgars 1525 30 ol Blie (eSSl 555 g 00 s 555 50 o iy

Oeizmed a1y Oy slaaww] S 5las 0 #IYA B YNV o slacals EPA gax ol jo
30 EPA i sl 009 oy glaan! IS 51 oo, 0 VEIFF U YAV o dsdllas opl ;o DHA acals
)55 b Jg P>e/00) calas s pne BB S0 L lozeile ;5.5 5 005 5905 cslojds 5505
Sl 009y ;550 disS a3l Syl (Jeene ;55 ;0 EPA (glyiome g aiils Slo sme OB Jgons
(P> [+ 0) il o e NS K308, b lyile 165 g 00iS s 5.5 ;5 DHA lsee (P<-/0)
2525 9 0085 s 595 53 DHA (slgiome 5 Cutls jlo cane ST (lojdi 5005 5 (Jgome 5505 b Iy
(Y Jgaz) P<+/-0) 095 YL ;550 4565 40 db S lgsrale

Fyore 5925 9 SlosE )95 9 0035 o )9S lomile 5.5 30 i T4 EPATDHA (s (0 i
Fyore 5555 O 5 9 0055 o 5905 g JlgPrdle )9S 39T 95 (o EPATDHA (10 355 o0 osaline
(Y Jgaz) (P<+/+0) cuilad o s OS] (glo a5 5.5 4

O-3/06 el (o yidon g yidn SU 5l 0-3/0-6 G Jsers 59,5 1> 4 oaieS pled o
5 VNS VYY) oy 15,5 5 (VESEVA) Jlamile 198 (V)2 Y+ [TA) 008 pos 1555 45 o i
G Jlazeile (5.5 b 00iS pos 525 )0 0-3/06 o s odnline (+/FVE/\B) Jgars )55
(P12 0) 091 o gme BB lyls Jsorn 155 g (slo i 1o.5 b (Jg (P>+/+0) cuilas Jlo sne

05 s 1355 15 e s s g (VYT Y Jlsiile ;55,0 PUFAISFA Lol oy ey
el ah samlie (JAAEIYY) Jsens 1505 5 (VYOEIYY) (glo,is 1,5 ((V/EVE/NY)
S9r FYL syl se sebar (B9n )5S s &S aw & Ced oloile )e.S 5 PUFA/SFA

el Hl 5l Jgene 15,5 5 001 s 5925 g (slosEs 595 e s)lel o gime ST g (P<-/-0)
(P>+1+0) a5 saslie PUFA/SFA

Yy


http://jair.gonbad.ac.ir/article-1-162-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-04-29 ]

395 obple jou5 alae Oy agw! by y 9 (oo oS 5 du o

& 325 Azl g Sy

SN 5 (218 (o))l pleale ;0 wlFg0 Wigm iz b glidlid o2 Gloveul 425 B pa>
cesliie B e a5 083 o )3 53,1 b olals 5l aiws ) 932 1) b T 5 0iS o asein |, LT YL
E5050 (il 03,5 o0 Wil (505ee oz se i (Bgy0 5 (B lacs b Jlzo a5 ol o ag ]
ol @l aes oo Lis ]y (2by0 5 (D90 plale glgl ald 2ol Cpz slosenl oS 5 () 2 po)
Oegn «Sugk) 2 loime J 5l (Lhygn (lale;snS (o (liend S oS 0l (lis B
(P> [+ 0) axila (5 o sime S| K0Sy b 1aS g

a5 odelie (By9p 455 )l IS 7 Ol Aol e IS (Gl o
LANEE VA o slosgaome 28,5, obabe jou8 ity alae oS 5 38 )z oliwe (P >2/40)
L obebs oo A 51 piis i > lale) (Panetsos, 1978) yoguisl (gospmmds (wlul .l
655 sl axllae (nl )0 (U5 (@2 wo)3 T 51 5 102 o5 lale 5 a0 YA thwgie (02
ez el eSS g @ Ol Wgdiss Gk peedl 032 08 Olale 23 ()90 Glale joS
ol 3 o> sleme (Zlatanos and Laskaridis, 2007) cuws oob Hlade o lole ;o 39290
1o pdiged Jone g alde £oi ( S Jolge «ilizie Joad 10 4085 Cundg (e ) 0> oS 5
(Testi et al., 2006; Kandemir and Polat, 2007; Bayir et al., 2006) s,ls 1,8 alac ;s

(P>21-0) caslad o pme B! iy 165 a56S Jlez o SFA S s (b cpl o
Cz sl 098 5l iz sl (30l 2 (C160) sl Sially ()9 555 495 Sl 0
595 b o)l sre OS] Jg 0l onmline  Jgano 19,5 10 Solally anl (le o i g0 gl
dewl Sl (Yeganeh et al, 2012a) ) San g il (P> 2/ 0) cilas ouiS ju 19,5 g ,lgzale
23 5 et gl 3,8 ()15 (o9 595 50 Jgad pled o bt oz sl Cn 5 olgl
Celik et ) laassS 5,5 9 (Kolakowska et al., 2000; Guler et al., 2008) Jsoxo 5.5 2l 3,90
a Sbpl eles o aS eols ylis Sl .ol sawl cuwsas (@l., 2005; Rahnama et al., 1995
oo gLl 02 sladel lee jo 1) e 0 s ©p2 sl cnl lad 5751038 L5510 90 (956
ol s b as (Mukhopadhyay and Ghosh, 2007; Mukhopadhyay et al., 2004) co.l axils

ay


http://jair.gonbad.ac.ir/article-1-162-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-04-29 ]

AV 5l cpam 0 lo o Jol 0593 /(58 )15 (bl plo (b sidg 3y 4y pid

ez sl el wonl Syl a5 ol LS Guizmes Geid (nl I Jel> b
2 Gl jebay sl Syl (e ol Boii 390 (D)9 595 435S ez > MUFA o 5
(P12 0) g0 YL (gloyhi )5S 5 005 ja )25 losile ;5.5 b annlie jo (LD)55 (Jgexe j5e5

(Yeganeh et al., 2012b) ),Sen 5 45, 4 (Kolakowska et al., 2000) 1,Sen 5 KuggSY oS
slaist Ko sl (Haliloglu et al., 2004) ), 5 sl Ll 5 1.8 ol ,o |, glice gl
as” wols les (Gutierrez and Silvia, 1993) Ighew 5 5,555 55,5 (515 i ol oLl
b sl plale ;o ol Gliee g Col (oalo )0 ELbl eSS 0y sl 0 F gl 3 el Sl
olale et la S 5l 0gd o Sinlon G825 (nl @S b a5 cnl (0l plale 5l i
i ST 5 Setlgially o Sealyl o sl ) 2Vl sk 18IS (e slec]

P23 655w b duslie jo PUFA 2 vl (s 0 yiien sl Jloile ;5.8 ol Biioss 5o
Foorn 595 10 ()9 555 asS Hlez b awnlin ;o PUFA G > ol )l (0 yeS (P</+ D) 24
Sgu Hlo gre (sloyd 1o S b anlie jo (Jeene ;5.5 10 PUFA © > ol gl ol cualic
P>-/-0)

OIS s 3145 Sty o3 s PUFA Jae ¢ 5V s y55559 olale Jsano y5b &
aSepl @ axgi b cpl by (Al-Arrayed et al.,1999) o ls |, PUFA jlade oy yieS aisS oo 43335
58 PUFA S 00 5 omb cipd o0 oS5 G5 (8 o0 ) (oo )95 (o0le sl oues (i
i w3, L) olebe Wl jo e jUasl 51 je0 S50 sS aw b aslie o Jgere 455 2L
S o Ojagh etal., 2009) ol 1) o 2 sbdaswl cod duoyo (1 ien Syl s (5,95 595
@ by ye 0z ael 00 5518 dorjani, 2012) (s,ls3 0,555 (2158 023, b (Jyone SIS 0 a5
.ol DHA

@ o 9 Jlile 9.5 50 -3 i Slaael Gl (ntie ((B)9n e 455 ke om0
SBPUFA (50 sl 00y (Jgars 5525 10 (] e (5505 5 (Slosi 555 8 035 oo 155 )0 o 3
5 bad ded 598 (e w43 2 e ol 4 a5 00 gl aliSe SlaaisS o W
.(Inhamuns and Franco, 2008) ¢l &glaie oLl i Cosxdge

S o @57 Sadeal plo JIDHA EPA (0-3 (5 5 0 i oily 2 sloveal (o 0
o dbazale Jolo slic ;0 555,80 oz loasl cpl jleslaul ol ol cle (Sargent, 1995)
(SIS o (§)970 <,z el 355 (Cejasetal., 2004) el gliplail al> o o 4 S

(Gapasin et al., 1998) 548 co 4355 205k (ialS 5 o 9 S o il

A%


http://jair.gonbad.ac.ir/article-1-162-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-04-29 ]

395 obple jou5 alae Oy agw! by y 9 (oo oS 5 du o

Glo i 155 0aiS s 5.5 ¢ lezale 1.8 0 i i EPAYDHA )l o i ol> Gado jo
AW K0S b owiS o j5u5 g Llgale ;9.5 0 EPA+DHA 5 ol caslice Joors 195 4
gliad «adly Ho (P<e/e0) iy jlo g B (Glo )85 15,5 g (Jgame ;9.5 b Jg railas jlo se
awslae o 50 (Ojagh et al,, 2009) |, Ken 5 sl>1.(Ojagh et al., 2009) cowl 135,50 L 4o
(LYOIYY) Jlgale ;5.5 o 1) (6 uien W-3PUFA (I3 Jlomrale 0.5 5 (o890 (Jgone j5e5 4355 90
(P<e/-0) wisgad 3,158
BBlas el ol ladss o5l cwyp Glp 6,590 vt 9 goudS a>Lis PUFA/SFA cos
O iy ol a5 50 (HMSO, 1994) ail o0 /Tl PUFAISFA Coris oo dogi oyl o

COTFVENY) 0035 o 5955 38 o 5 oo 9 (VYYE/YA) Jlgsrile 45,5 s PUFAISFA a5l
95 855 o> (6l sl o odalia(+ [AAE YY) Jgans ;5.5 5 (VYO /YY) (gloii ;5.5
Cond Hlgmale ;5.5 ;0 PUFA/SFA a2 Ls . Caol HMSO lausgs 00l dogd S 1 yidon 95
&lel ls sime S| (P</+0) Cowl 004 YL (5,10 cime yobds (chygp 95 500 4gS dw &
(P>+1+0) wzs oanli PUFAISFA asls Lo 5l Jgons 195 5 005 js 5505 5 (Sl 5505 (s
5 Slo 555 4 S S Slye 4 llyd 5| PUFAISFA (als L I lsile (5.5 4z )51
9 8y 500 ladisS (85,145 Cencd Lime (nl 4 Sl )l3)55 1 (Jgene 5905 9 005 p 55

Pigott and ) cewl oole 485, sladss o))l awslae gl caslin a3le S 0-3/0-6 cous
G Sl 4 Loy sload oS b ldl olaé o3, 50 0-3/0-6 caws iol380 (Tucker, 1990
Kinsellaetal., ) ains oo (a5 1) b s a5 Mol Sy ) (yuizmod 03908 S5 L8 sl g ,les
Valencia et ) <ol V:¥ 51 s 4385 laasie lawg 0-3/0-6 Cud ool aoys lade (1990
laieS plod 10 g Cawl allS Y/ Y U +/8) s (Slodgasme 0-3/00-6 cos  Guios o) o .(@l., 2006
OIS pa 5925 50 ad FA 073/06 S (e o yiien Gl S (ol (Jgene 555 2
395555 855 5k Slp S (nl Sl s svalive Jsere ;9.5 5 Sloji )05 g Jlpile ;5.8
695 ez onl Vb ladss (5))) wie Wl oo 398 o cnlpli Sl oud apogi vl i
35S 4 Cd (5,0 e ysboay jlgSrale 155 g 00iS s 5.8 oo ;0 @-3/0-6 s a5 Ll 5l Lol
055 4 Somd Jlgzile (5.5 g 00iS )9S (Blo ey (P2 0) Sl VL (Jgens 505 g (sloyh
2)l0 Sz )| (Jgons 195 5 (sloyd

Q0


http://jair.gonbad.ac.ir/article-1-162-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-04-29 ]

AV 5l cpam 0 lo o Jol 0593 /(58 )15 (bl plo (b sidg 3y 4y pid

00ga5e 43 (s ol Hlale o 1, @-3/w-6 cos «(Cengiz et al., 2010) ) Ken 5 pSw
03/ Ced asdllae () 55 los,S 3155 VEIF B /Y ongamme 1o b,s oloale yo 5 /5 b /00
S (2l sl 0351 (e O el (sl 5 00l 5155 009050 10 (B9 Oliple ;525 (511 6
rezaed (ol S (Jyens 525 (ole &5 2 el 0 393 0> (0 S omb ) a0 sS ole ln
1S o s 3 0aisS adss lale 0 -3 PUFA Jlads  seS o130,y 40 9 Cewl Llgs
(Al-Arrayed et al., 1999) coul oo )55

Ol 9 2o slasnl oS 5 aS ol plas (o895 Glale 5eS 0o slasenl Ly (o)
Copd aS) 4 azgi b ool (60 gime WS K00S0 by el sloog 5 5 b Jlai 51 kol
S gy yiias 00l deogi polie 5l sy Hhole 155 sloais olei Lo ©-3/0-6 s PUFA/SFA
@ a2y b Jbo Gl bl aiedy)) Jlas (38 5 (S gl Sl 5l adlllas 3550 oale 455 )l
PUFA/SFA EPA+DHA. 0-3/0-6 PUFA Corns 35 i dods coal cawads Sledlbl g gl
S (8 i ol 33, 00 e 0S5 Jlgale )5S Lals DHA/EPA

&bw

Al-Arrayed F.H., Maskati A.L., Abdullah F.J. 1999. n3-polyunsaturated Fatty Acid
Content of Some Edible Fish from Bahrain Waters. Estuarine, Coastal and Shelf
Science, 49: 109-11

Alasalvar C. 2002. Seafoods: quality, technology and nutraceutical application an
overview. In Seafoods-quality, technology and nutraceutical application. ed.
Cesarettin Alasalvar and Tony Taylor, New York: Springer-Verlag Berlin
Heidelberg, P: 1-5.

AOAC. 2005. Official Methods of Analysis. 18th ed. Gaithersburg, MD: Association
of Official Analytical Chemists.

Bayir A.H., Haliloglu I., Sirkecioglu A.N., Aras N.M. 2006. Fatty acid composition
in some selected marine fish species living in Turkish waters. J. Science of Food
and Agriculture, 86: 163-168.

BlighE.G., Dyer W.J. 1959. A rapid method of total lipid extraction and purification.
Canadian Journal of Physiology and Pharmacology, 37: 911-917.

Cejas J.R., Almansa E., Je'rez S., Bolan"os A., Felipe B., Lorenzo A. 2004. Changes
in lipid class and fatty acid composition during development in white seabream
(Diplodussargus) eggs and larvae. Comparative Biochemistry and Physiology,
Part B, 139: 209-216.

Celika M., Diler A., Kucukgtlmeza A. 2005. A comparison of the proximate
compositions and fatty acid profiles of zander (Sander lucioperca) from
twodifferent regions and climatic conditions. 92(4): 637-641

a1


http://www.sciencedirect.com/science/article/pii/S0308814604006685#aff1
http://www.sciencedirect.com/science/article/pii/S0308814604006685#aff1
http://www.sciencedirect.com/science/journal/03088146/92/4
http://jair.gonbad.ac.ir/article-1-162-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-04-29 ]

395 obple jou5 alae Oy agw! by y 9 (oo oS 5 du o

Cengiz E.I., Enlu E., Bashan M. 2010. Fatty acid composition of total lipids in
muscle tissues of nine fresh water fish from the River Tigers (Turkey). Turk J.
Biol., 34: 433-438.

Gapasin R.S.J., Bombeo R., Lavens P., Sorgeloos P., Nelis H. 1998. Enrichment of
live food with essential fatty acids and vitamin C: effects on milkfish”Chanos
chanos” larval performance. Aquaculture, 162: 269-286.

Guler G.O., Kiztanir B., Aktumsek A., Citil O.B., Ozparlak H. 2008.Determination
of the seasonal changes on total fatty acid composition and n-3/n-6 ratios of carp
(Cyprinus carpio) muscle lipids in Beysehir Lake (Turkey). Food Chemistry,
108: 689-694.

Gutierrez L.E., da Silva R.C.M. 1993. Fatty acid composition of commercial fish
from Brazil. Sci. Agric. Piracicaba, 50: 478-483.

Haliloglu H.I., Bayir A., Sirkecioglu A.N., Aras N.M., Atamanalp M. 2004.
Composition of fatty acid composition in some tissues of rainbow trout
(Oncorhynchus mykiss) living in sea-water and fresh water. Food Chein, 86: 55-59.

Inhamuns A.J. Bueno Franco M.R. 2008. EPA and DHA quantification in two species
of freshwater fish from central Amazonia. Food Chemistry, 107: 587-591.

Jorjani S. 2012. Determination of proximate composition, shelf life and fatty acid
profiles of breaded kilka (Clupeonella cultriventris) during frozen storage. Ph.D
thesis, Science and Research Branch, Islamic Azad University.

Kandemir S., Polat N. 2007. Seasonal Variation of Total Lipid and Total Fatty Acid
in Muscle and Liver of Rainbow Trout (Oncorhynchus mykiss W., 1792) Reared
in Derbent Dam Lake.Turkish J. Fisheries Aquatic Sci., 7:27-31.

Khoramgah M., Rezaei M., Ojagh S.M., Babakhani lashkan A. 2007. Comparison
of notional value and omega-3 fatty acids in muscle of wild and farmed common
carp, Cyprinus carpio. J. Marine Sciences and Technology, 6(3-4): 31-37.

Kinsella E., Lokeshn B., Stone R.A. 1990. Dietary n-3 polyunsaturated fatty acids
and amelioration of cardiovascular disease: possible mechanisms. American
Journal of clinical Nutrition, 52(1): 1-28.

Kolakowska A., Szczygielski M., Bienkiewicz G., Zienkowiz L. 2000. Some of fish
species as a source of n-3 polyunsatirated fatty acids. Acta Ichyhyologica
Piscatoria, 30: 59-70.

Kris-Etherton P.M., Harris W.S., Apel L.J. 2002. Fish consumption, fish oil, omega-
3 fatty acids, and cardiovascular disease. Circulation, 106: 2747-2757.

Metcalfe L.D., Schmitz A.A., Pelka J.R. 1966.Rapid preparation of fatty acids esters
from lipids for gas hromatographic analysis. Annuals of Chemistry, 38: 524-535.

Millar J.A., Wall-Manning H.J. 1992, Fish Qil in Treatment of Hypertension.N.
Z.Med. J., 105: 155-163.

Mukhopadhyay T., Ghosh S. 2007. Lipid profile and fatty acid composition of
twosilurid fish eggs. Journal of Oleo Science, 8:399-403.

Mukhopadhyay T., Nandi S., Ghosh S. 2004. Lipid profile and fatty acid
composition in eggs of Indian feather back fish Pholui (Notopterus notopterus)
in comparison with body-tissue lipid. Journal Oleo Science, 7:322-328.

ay


http://jair.gonbad.ac.ir/article-1-162-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-04-29 ]

AY 5l pgu o)lods cJgl 0590/ (60 )5 (ol salo sla g}y 41 2l

Ojagh S.M., Rezaee M., Khoramgah M. 2009.The investigation of nutritional
composition and fatty acids in muscle of common carp (Cyprinus carpio) and
grass carp (Ctenopharyngodon idella). Journal of Food Science and Technology,
6(1): 77-83. (In Persian)

Ozogul Y., Ozogul F., Alagoz S. 2007. Fatty acid profiles and fat contents of
commercially important seawater and freshwater fish species of Turkey: A
comparative study. Food Chem., 103: 217-223.

Panetsos A. 1978. Hygiene of Foods of Animal Origin. D. Gartaganis, Thessaloniki.

Piggot G.M., Tucker B.W. 1990. Effects of Technology on Nutrition. Marcel
Decker, Inc., New York, USA.

Rahnama S.A., Huah T.S., Nassan O., Daud N.M. 1995.Fatty acid composition of
some Malaysian freshwater fish. Food Chem. 54:45-49.

Saberi H., Aliakbar A., Ashournia M. 2011. Determination of unsaturated fatty acids
(EPA, DHA) and omega 6 in three species of aquaculture fish, rainbow trout,
common carp and silver carp. Iranian Journal of Biology, 24(4): 528-538.

Sargent J.R., Tocher D.R., Bell J.G. 2002. The lipids. In Fish Nutrition.3th edition,
Sandiego: Academic Press. p. 181-257.

Suzuki H., Tamura M., Wada S. 1995. Comparison of docosahexaenoic acid with
eicosapentaenoic acid on the lowering effect of endogenous plasma cholesterol
in adult mice. Fisheries Sci., 61: 525-526.

Testi S., Bonaldo A.L., Gatta P., Badiani A. 2006. Nutritional traits of dorsal and
ventral fillets from three armed fish species. Food Chemistry, 98: 104-111.

Ugoala C., Ndukwe G.I., Audu T.O. 2008. Composition of fatty acids profile of some
freshwater and marine fishes. International Journal of Food Safety, 10: 9-17.

Valencia I., Ansorena D., Astiasaran |. 2006. Nutritional and sensory properties of
dry fermented sausages enriched with n-3 PUFAs. Meat Science, 72: 727-733.

Vlieg P., Body D.R., 1988. Lipid contents and fatty-acid composition of some New-
Zealand freshwater finfish and marine finfish, shellfish, and roes. New Zeal J.
Mar Fresh Res., 22: 151-162.

Yeganeh S., Shabanpour B., Hesseini H., Imanpour M.R., Shabani A. 2012a.
Seasonal variation of chemical composition and fatty acid profile of fillet in wild
common carp (Cyprinus carpio) in Caspian Sea. Journal of food Technology,
10(2): 24-31.

Yeganeh S., Shabanpour B., Hosseini H., Imanpour M.R., Shabani A., Abasi M.
2012b. Assessment of seasonal variation of chemical composition and fatty acid
profile of fillet in cultured common carp (Cyprinus carpio). Iranian Journal of
Biology, 25(2): 287-294.

Zlatanos S., Laskaridi K. 2007. Seasonal variation in the fatty acid composition of
three Mediterraneanfish-sardine (Sardina pilchardus), anchovy (Engraulis
encrasicholus) and picarel (Spicara smaris). Food Chemistry, 103: 725-728.

A


http://jair.gonbad.ac.ir/article-1-162-en.html
http://www.tcpdf.org

