[ Downloaded from iutjournals.iut.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.24763594.1388.13.47.12.0 ]

\YAA)LQ/(J‘)P':‘&AJJG—?;UM/F&‘JT‘ Jb/ﬁb@b}é};}% uy;f‘,.\.s

5830 3 ookl b o5l Y-l o (sladel b nes 0255 gile s

NS5 b e 0o 5o KIS oo

Tl dl e 5 "ol e desee SIS dosee | bl a3 OLELy e 3gm e

OYAVANYY 1o dy g B S AYAV/EN S il s 5 00)

s AS>

03,5 Y=LKl o lademsl S 5 (53 Shas Dlhs (555 SIS 050 B 0 0 53 LS (2l g, 31 ealitd SI31 g 5 shaieny
Sl aa Y8 pu LW —36 0, 56K ,l.&fr.s,: b e VY Sl b peas 6335 Yol 5 Kl o sl e e brrpss
Sty e Slio s Lol KUS ale by, do)3 ¥ Y o shau ,|.1§‘..4.: O, 0 4 (398 Dliw addllas sl 5 LS
03,5 gLyl Gasls (§ pads Gasli (et 055 5eSobe (SIS B et p S (108 kS pb b ppSY A ey (b s
Pl @z sl palie (P>o/20) w515 bajled b o paas 035 51 (5o s Olgoas 03,5 035 5 03,5 Ky LAl
Al (S gl At ALl o (sl (S eadly ) V-l O sladmsl (Sl 5 Stally (St o sk
PALS (gls an 5 sbay 03,5 Sl gl el deoys (Jo A K15 Al b, b AU o 03,5 K g ol 5 Kl
SRl L 633 53 el S 1580558 03 5 S Sl 50800 dSle o5y gLl b Yol o (sladenl el (P<e/00) 3L
23 VA Slie 3P LK 4 Kl O o gl Cad L(P<e/00) 3L il Ao yn OYF 5 ¥YY 51ty 6, 3 b B, s

3L Jals WS ol ) doa ¥ 5 Y ol glasles 5o S 4 YT YA 4 dald les

YoBal o sl 5§ o0 03,5 IS W30 b e (LS ale by, g lS lao3ly

< R || aj_ﬁe-v—l._in\ < LSLA-/\?_MU\CE—»N PR

S5 glleyl; 55 « (LNA)(Linolenic  acid) S & . o . L
A AL (LNA)Linolenic acid) S 5k o s 0Ll S e i 51 S e

3,303 (LDL) 5y LS U 0555 5 05 54 J g S

Sl Kl S 55 5 (DPA)(Docosapentaenoeic acid) ! b s Slee 6l > Sl 03 Ll se Js s
< = Aol 4 oS (DHA)(Docosahexaenoeic acid) Aol

S sl S 55 « (EPA)(Eicosapentaenoeic  acid) —.|

BE JJ\)J&A CJ‘V}J LDL LS\JL’ C}k—-ﬂ J} 03 g é)j)é O

Al e [l gRus Ladeoel = 5 3 Cloal el e o ,
e dlg e [ st TRl S o Bl e o 6 AP R IR W S WO JO PO TS e

i o o83 (g5 5LES el (ol wl.c Dbsliad 5 A8l Wil le g emiils 5 5 4
Lo Sy p ke o881 (I et g LS Y

ooy o855 o ghe 0dSLils ¢ T oo sl Y

NP4 ‘()'L" oSS (epd LS

Jhosseiniv@yahoo.com : S5 xS0 gy (L3S J gie o ¥

V7Y


https://dor.isc.ac/dor/20.1001.1.24763594.1388.13.47.12.0
https://iutjournals.iut.ac.ir/jstnar/article-1-1042-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.24763594.1388.13.47.12.0 ]

\\“AA;L@/(J\)V;&}JHUM/V.M},‘ db/w.,}:@l;a}djj}us uﬁ}f‘y\ﬁ

sl bt 5 oLl gla Sty 5 O Jp 2edS cla.ﬂ
O sbaaul i Sl caliee Slidss e ()
OASWY) a5 Slay p Ol s s 5l Cmlan o Y- K
siloss LS (M) (ml el L 0Ly LS
735 Ba e Solan 5 3L S el 5 (V) S =
3 e e ek A8 Gl pl g esdle il e IS
OF) dizen (§)5,6 Ol 53 sl s 3 506

Cgr Tl 2L O sl sl s
3y5m0 53 Ll ot iz S 5 e b S
Sldlae ans 5,10 355 L GLSI ladeal opl G35 s
Crm ol LTS 4 K o gl s
o S S il el 5 sl S0 8 S
10 51 a8 Cod ppdlioen oy g Wl Wiz gad 215 1, S
OV YY &) Wil o S gile o8 S

T D e 9 o G ol pladl ) e
Sliw o, = e S Bl U el ey 5l eslinad
TSl o sl (Gl 8 g G5 5 50 s
03,5 V=Ll =Kl o gladnsd o ) 2 5 0355

T

L fss 9 ols

a5l slae g 5 Ul g

i Y8 e LW =36 0, 5650 £ o ankad VY Gaios cnl 3
= Vsl LSS Y Sl Yo delad jsba 5 Ol
hslgnigy ol oy Lo S s o & LY
4J 4,5 (\#) NRC (National Research Council,1994)
Sy 5 anal Sladeal b (55 (853 Bld 515 eis S
3y ) sl 3 Lae e JUD s 5K Sime
Aoy o maw Jald o g8 T Godd (il 3 (e
OFas Ao ¥ 5 b 5 uals s Olpeas ale 85,
aw 5o GRlsTY 5 Y Glasles w5 5 4 (FO)(Fish oil) als

u:._,a:v_ﬁ C,.Jv)f)b_e ut_}‘)Lﬁ:".“)J Jlﬂ o)'j)Y/\ 693

VY Q) bl SaS § e 5o bS5 £ 58 pl SRl
Lb Y-l o gladend 2 ol o g dhox S Ye
2l Sy plw s ale gla s, b oni)
Al 35 Loy 0 03 S wlal L OSea 5 OY g L s
S Gl S alie oS Al s S 055 Ol e 0 4
G5 mms 5sbary a2Y ;s DHA 5 DPA EPA X-LXal
9 A oo C)Jad.e Lol e PR e Vsl ol 58
LSl e 5 S o o 65 a3 ale 3 g Ao Y
S e ol Ol o L3I S U555 Slhss O pems
b 2s Okl (SDS)(Suddenly Dead Syndrome) SLSU
2= s Ly Pl 4 S 055 5 ST
Yol o, sl s DHA EPA jslis o, 5 sl
Sobosd e sl tman (3L LI E e o
c—iS ;3 DHA 5 EPA F-LSal o sladul S islis
Gl ale rbsy 055330 IS sbas sls il 1y 4
53 P LSl sl j2als 5 Yol s sladead il 3l
CINAGH oS slie 05 0 55 (01355 e Laily
@35 polie anl O3 53 &S Jl= 3 555 s Jids DHA
St e 5 Il Gl J sl 5ls s DHA
Lo L 515500 0 5 3 ol o3Y i he 5l
A (oS e dile S5 s 5 st ) (Sl 2
ojlﬁ-r.:]a;: (Sl 03 5 Ly sl Ay S (o
155 S a8 0es 5 Ll O s VLIS e L5t
Jeele ol s Bl A8 o YKol slie iul55l a8
Sl oS L Laf s wdss 5 (VD) led s el) 55 bS58
(AR o 5 eSS Sl Ol 51Oz sbaded
oy s EPADHA (cls zl |51 oo 035531 iy ot
Odge Als 255 A 0350 <lyls gs:—*:‘}f A g Q_U'L&j
3 ol B Lol lad S 55 5,8 Sialie (5ola pna ) sbas
(das oo GalS 1 slenST o il 555 o
Il O gl Y-l sl il O o gladnd

(S5 — B sl S 3l LS S 3 e 2B

\YY


https://dor.isc.ac/dor/20.1001.1.24763594.1388.13.47.12.0
https://iutjournals.iut.ac.ir/jstnar/article-1-1042-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.24763594.1388.13.47.12.0 ]

B3 3 03l b iy Y-l o ladeal b 03 03,5 55\ 58

B ran S g ekias SIS GAa sl g0 5 (S 3 oS 5 N dgdr

Al Y | /o Sy esle

¥o/0V ¥2/¥ o #2/¥Y <
Yo/¥Y Va/vY Yo/Yo b s
Yo/oo Yo/oo \/oo VJS
Y/oo Y/oo Y/oo (FO) ale ;o5
¥/oo Y/oo o/oo ETISCT)
f/00 f/00 f/00 o3
¥/oo ¥/oo e Sal K
o/VY o/VY o/Vo Slind S (5
o /Y'Y °/YY o/¥¥ S
°/Y0 °/YO °/Y0 by oS
2/Y0 2/Y0 2/Y0 A e JoSe
/o). ofef o/oV RO
o/oA o/oA o/oA e

Loy plesd S 5
YAY) YAYY YAY. (Kcal/Kg) pd ke LG (535!
VS VS \£/ Jopl s
ANY §/09 /1) P e
Y/VY YV YV (1) s
AR AR o/7q (1) i
o/AY o/AY o/AY o
Yia% 2% Yia% O+ (0 g

ool s o S VIAY (By sl o S ¥eB) sl o S V/EVW A sl s Mooeoo TU (g5l IS0 § e anelu s JoS p S kS a0
(’; o/YA ‘Kg u,:ﬁtij r;YY gEg‘/,:At'._:'}\\°°°IU gD3 Q,:AL“.JJYO“o“IU ‘BIZ u,:ﬁtij r‘)f o/ gB(, J:ﬂl.:.l) C;Y/\‘;Y gB3

Ju.&bw JJ}.: r; °/\O‘5Q?wy)§

°/Ycwd)w}w(ﬁfL&j).&:«.f\fﬁ??/;voc&f@\rﬁVOc&M‘rﬁVf/?L;jb-d.wwrﬁ%ﬁ*

Ol 30 03 f o o S5 & S5 F s 05 g oo
390 O 055 Ol 5 28 LS ol (B ae ST
Al Jold § e (AS Slio pares <55 15 aalllas
CL_L?)\ «(Shape Index) @_»r;u =5 (Hough Unit) 5la
S5 63,5 S5y w3

IR S

VY

Py LIS S e S Vel s el WS e S

AT J‘:jj; JL‘ 3l u'<"“° 3 Q""‘j‘*-{i dutf s..JL>.=:.3\ VS

A ‘Jp-\ Lan 9 Odeas wu)‘ J:":i 693 404.)\4

WSS kSNl olaw
O3 xSl G M5 doss Pl s Shee Sliw


https://dor.isc.ac/dor/20.1001.1.24763594.1388.13.47.12.0
https://iutjournals.iut.ac.ir/jstnar/article-1-1042-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.24763594.1388.13.47.12.0 ]

\\“A/\;L@/(J\)r;ih}‘}ﬁww/rﬁé}:u JL‘/L,'?,L@L;UJ;,,,L:S ujd}f‘,-\ﬁ

L;_’:‘)J'SJJMjA_q-JJY/\C‘ (Jj—::g;J)JL”")&;'TQJ‘j_}
J_AB-JLSJ\_&.L@-J‘;L;ULM 4"-')"“""_)’."}'.'()}:&”.‘)
e Sl e S YT il O e 5L e sda

[P GRS R S WURION [ ¥ { SOV ) P v N

Sigma Quimica, S.A. Apdo. Correos 161, 28100 )
b o Al 755 5 4w lis ((Alcobendas, Spain
O s S 5 IUTY sl LOY) ds eslizad L= 1s

s e Ol 1 cislesT lse

Y|
gy sleslanal b 5 (V4) SAS 6.12 asl 0 5l eslanal U Laesls
C. b B s (General Linear Model) (GLM) S v.]a;—
ot oslital 5550 olel Jde 5 ad LT sslas Slls

2325

Yij =Hjj +04 + W 04 X W+
@ 5 o Sk gy asdlae 3550 Cdo ¥ Jse 5 ) s
YA slaoys3) lesl glaazia L ojss w5l i
Ay saslesl laesss 5 ol Ll 3 gy xw; 5 (o3,
Oa3l 3 Sl mn O s3] G e alasl slas
A eslaial Ao s 40 cla.ﬂ »> (Duncan test) ,SCls

Cow g @L‘b
o=y il Cjb_,ﬂ &S sls QLS L;*iiL“JT Slaosls oy
Jels o5 Shes liw (55, L;)\%}_;MJ;L“ LUs ol
b 033 Bl slie (0 Jsd)(P <e/e00) il 4l s,
o ol Al s sl slasles s siilasl eyss sk 5o
L dj—?.' (P <°/°O) C.A_‘il.l &.‘Jﬁ‘ éjbw )j.b‘b ML.:: )Lq.;

QJJMJ,J_‘J.?‘ S ol objj'_é\ °JZ‘;-4‘.’L.)'£;-5) MLL)L«.::

035 5 (Y0 ) (Vuilleumier (procedure), 1969) .04 L s
A s 5 (5 S0 eSSl s s Ul 05

Sy Al by ik g S sl
Py 55 5 W sy Cold (f eSS g kS
S o e 035 G S o3l (5l p s (g Sl § e
sl o5 1V e B V/oF o T o pasin 055 oS Jlaw Vo
S5 U e 31 e s Waf et 5 s S sl
RPN R PR UL SN
J13 ST L s O o g 035 45 35 O sns0ls
) ol o b

Fress 0355 @ Skl (e
ol 03,5 55 55250 o S mhans (6 S5l (5l
il ol LSS a5l ol jsbas f e sue T
Wl o355 5 d)}T@-? e S oo S S50 4w )
A s badie oa L )T e laes)) e 5 A
53 5 Pl sl a5l g e e 5 4500 S LIS
@ gla il gars 3l 3 6 sl S il e p3 Yo (slas
Lesys oS o/0 oz S elie g i (510850 oo
= 0o o=l 03 (Vo) A sl s sba A8 o)
o 4 Jilie 5 Jle 5 018 5 03ls 513 b 3 e35 08
oo gl zul Of 51 e as Blol Ll ) @ Y
i Ul ~ VS WS PR [ IS PN VEPI L NS ISP it
s o gladnd il Je s 8 Las dbs e
VEA gisler s J o BIS5L .y S 5L S s
Oy 5 (Gas Chromatography Shimadzu GC-16A)
Jsb L (CPSil 88 Fused silica capillary column) s M8
sl 5 ds sl 2o L /YO Jls b g e Voo
B pf 38 ol a3 WWe glos 53 adds O ey O g
Sl YWY a aids s 518l a3 ¥ e b e
5k azd Weas aads e ¥oe w Lol s

b BUL Ol am s es 53 4d3s YO e

\Y¥


https://dor.isc.ac/dor/20.1001.1.24763594.1388.13.47.12.0
https://iutjournals.iut.ac.ir/jstnar/article-1-1042-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.24763594.1388.13.47.12.0 ]

B3 3 03l b iy Y-l o ladeal b 03 03,5 55\ 58

bl gle e Oz ladenl oS 5 Y sa

L;iiu)'T Slac

< A Ll

7Y FO ¥ FO

o o Skl e ul e IS 5l ds s

Ciao V/°Q
Ciso Yo/\q
Cig1n7 /0¥
Ciso AN
Cis:1n9 /04
Cis2ne6 Yo/\Y
Cis:3n3 o/0q
Ca0:an—6 VYO
Cao:5n3 o/o¥
Caz6na o/o)

Y/vY Y/PV
YY/¥5 AR
Y/rs Y/YY
Vo/s0 /%
YA/ Yo/0
\W/VA \$/AY
°/°4 °/\\
\/0¥ \/av
Y/or ¥/0A
°/AA \/VA

* FO,(Fish oil): (b ¢5),)

J:.—w\ ‘( CISZO) u<ijb.2_w‘ J:._w\ ‘(Cm;] ) ;,Q.:ﬂ)::.qjl.: .l.:_.«.ﬂ' ‘(Cl():O) k_—Qt::aQJL: J:._..u\ (C14;0) %Jz" J?..«:\ . *k
&—:-"}-’L:“:")jg-i] J.._:_..a‘ C(C204>L_4<.:.l‘9.)\:_.;‘)1 -)\-:—AA" c(C]g;g) &_:,Jj‘.:j -l.:w‘ ¢<C13;2> &:ﬂj—\?} _l.:w‘ c(C]&] )&:ﬂj‘

Myristic acid, Palimitic acid, Palimitoleic acid, Stearic acid, Oleic ) (CzQ:s)kS_:j}j‘J'iA\j‘}Sjﬁ el (Copis)
acid, Linoleic acid(LA), Llinolenic acid(LNA), Arashidonic acid(AA), Eicosapentaenoic acid(EPA) and

0355 Ja,edS e 5 o Gladed S 5 Y i

Ol ) LSS ol 255 Lol w5 slajled § e
gl G52 Jodr 5o oo Sledbl e 1 das s
5 ins gl L oS (P <o/o0) il nlS §e0ss s ol
o S oy Lol (Y95 0) cdls Cllas ks
el slajlag s (Gl 5 Sl (ol o) gLl
5 oS ola (F Jsd) (P >0/00) 316 OLES (5515 smn S
53 g ale s Sl eslinad o 55 55 (V) OLSCes
S il o sladad Sl 3 (ol e S o s
Sladeal pslie joid pde 55 Sy ) O pr e S8

\YO

(Docosahexaenoic acid(DHA)

ol B S s ale 2y Gl glasles b3 S
et Al g eess 48 Slio ple il e bapés,
5 S5 et (fmess ol i) s ladsls (f o0
T 05 P yate U5 5 gy Cals o0,y LS
(P >0/00) 550 oy SOl3 e mid (AL o5, il
oo Sl 00l 055 31 Gho s Ol o oot 5 03,3 055
A S 15 aallan 350 b nl s oS sy Glis Ko
Sl e gl S e S 31 0L Waesls (bl LT
3 i |y gl s (P >0/00) S s Ll
Dl 3S Ol als sy ds s Y3 esla <=L_<:.a 33

.(Y?),\J.a)m'


https://dor.isc.ac/dor/20.1001.1.24763594.1388.13.47.12.0
https://iutjournals.iut.ac.ir/jstnar/article-1-1042-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.24763594.1388.13.47.12.0 ]

\\“AA;L@/(J\)@}J@.‘TUM/V.M}?» JL‘/L,'?,L@L;UJ;,,,L:S uﬁ}f‘y\ﬁ

NI 55 0L o a5 5 53 Shes Slio p LS abo oy, o g sk ;3T Yl

L;“':‘-.’.L“)'Y LSLA°J§

7. ¥ FO

/.Y FO

Jali 8> Ses Slas

A/TA £ 1/4A
OV/YY £ /5T
Qo/AY £ Y/AV
4¥/f4 £ \/AQ
AVZSSESRVAR
VEA £ Y8/0 N
AV/oV + \/YY
V#/oF + \/OY
Y4/Ve £ Y/VA

O/VE £ /AN

/Y + 1/AD
OV/$VE o/VA
OY/04 + \/AS
QY/VA £ VY
VVY £ o/\A
YYF £ YAV O
AMNY + Y/45
WARERYAR:
FV/OY £ Y/oA

FIVY £ /AP

V/eAYA £ o/o oYY \/oAFE + o/ooYY

YE/YA £ o/A¥ YO/NY £ 2/40

Y#/de £ o/Ve YV/OY £ 2/4)

V/oAYA £ o/0oYY

qo/VV £ V¥ (1) s M5
(05) g 035 pSSle

(0,5) €35, G5 f e 0 5

OV/VY £ V/oY
OY/Y4 £ 1/¥0
qY/FA £ /AN (¢5) «lis, Sl s
VWY £ o/)¥ e LS e
Qo/oo + Y/0q° (6,5) s O35 Sl
AD/AA £ Y/O¥ sl a1
VE/Yo + \/VY frpss e ld
o/AY £ V/FA 03,3 Cu;,\ ool
O/0F £ o/AQ 03, Ky Latls

P e 055
(o Jue) ais gy Caalseds

tja('pu )‘ 63,3 Ohy Loy

YY/AV £ \/oV

YZ/VO £ o/Q¥

FO,(Fish oil): (_ale -3,)

(P <e/e0) AL o J.':_:l.»ﬂ Ciles ol Sle o (Guls ome M| sl LS Ciusy o s Sosline N Gy > g

ElLb laadl 05 ¥ Joda ) (P >0/00) cilhs dals
5 b (V) Sl 05 e(0) Sl O3 5 A g
e e O Siagn cal 815 cails il (F) OlSen
Pl 3 4 LSl o gl 5 Sl el ol s
3 A GBS e e o ale B D25
Ly SCsl dmal e 3 2alS (V1) 0L LSKan 5 S la
Coillas O Sinsn s Lo ol b oS dissed 1S
Sla sy s sl bl bl ool s Lls sl
Al e sl Slaesr oS5 L8 s il U
L Sl el s JUls gl edle 5o p alie
Sl
s lasles o33 Kl o ladnd sl 5T
ssba S pd Al do s bl DL IS ale 55, L el
Sl 53 VP4 S VTS o dals jles 53V o/YY 5l o Sle

o d O ale By Ao T 0 sed JoSle pRs 3
SUI E e s ol Cilas Lo i b oS (Y9)3 500 55155
Ll slo e SMie S15 2,05 1, gLl o el i
oled O r 5 gl 350aS il 0 o 5 L SRalS

VLSl sl 5l o ol 5 e S ally A
Blsl S s Froopr KIS ol 2y, By il s
05 Ydsr )3 500 (6 et 02,55 53 2 r Aol (ol Aoy A
o il e 53 el (pl Sl oS 655 LS
Al b el b sl oF Jool s 0l o S1y 5
e TRRUITIL SRR
(Y8 5\ $)Lsga

(LSl o ladead (o l) Syl dl ds
LS e 20, Lol wdss slajlad 5o § 05 00,5

s b gi—iuﬂ R{OYSTER RE =0 Solosme (S S

\YF


https://dor.isc.ac/dor/20.1001.1.24763594.1388.13.47.12.0
https://iutjournals.iut.ac.ir/jstnar/article-1-1042-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.24763594.1388.13.47.12.0 ]

B3 3 03l b iy Y-l o ladeal b 03 03,5 55\ 58

LS ale ) ol Glae e b odd 0 0i5 0L o § o0 03,5 2 sladeal oS 5 Yo

ialesl glae S
o el dalis /.Y FO /. ¥ FO
e 0055 o sbadenl Sla sl s JS 51 s
Ciso oINS & o/oV /M £ o/oV Vel & o/\F
Ciso FEAY £ \/SA YEIXS £ YT ¥Y/e0 £ Y/44
Cigtn Y/44 £ o/fo Y/AY & o/4) Y/e) + o/f8
Ciso NAQ £ o /YA AAV £ V/5Y Vo/F) £ Y/QF
Cigino ¥4/45 £ 1/Yq Fo/rq £ o/47 Fo/f\ & o/fe
Cis2ns Vo/TF £ \ /Yol VIYS & o/vaP V/FQ £ o VYD
Cisans o/FV £ o/1) o/O0 + /o4 o/0F + /Yo
Cap:an—s VY £+ 0/80 o/AA £ o/OY VYV £ o/VY
Cao:5n3 S/VEV £ 0/0\$ ¢ o/OVe & o/oAs o/AYY & o/0QY?
Coo6n3 o/o¥) + o/ooY® \/oSo + o/oVo Y/EFS & o/oSYV R
(mg/g) o355 Js udS VY/A0 £0/04 ° VY/Yo £0/FA P VV/Ae +0/50

FO,(Fish oil): (_als :,25,)

(Ci82) S 5 ool ((Cigy NS5l sl ((Cigp) Skl dend o(Crg ) S syt oCr0) Sitnally Aol (Clrag) St oo Aol 1 ¥5

MyrlSth acid, Palimitic acid, ) (szé)&g_,..bﬁbjsjz J\:Ml c(Czo:s) &;)JLL.:'J)Q\ .L:‘...u\ A(C204)k_§:4‘5.’\:v.:")1 J\:...:l c(Cls;}) &:J}..:‘ J\:.w\
Palimitoleic acid, Stearic acid, Oleic acid, Linoleic acid(LA), Llinolenic acid(LNA), Arashidonic acid(AA), Eicosapentaenoic

(acid(EPA) and Docosahexaenoic acid(DHA)

(P <e/o0) Aib oo ialesl Cilises glasles S0l o (613 e ODMt] odiasOlis Ciosy ,a 53 Soslite oY o > 355

Golarn i a5 S s (7)) OLSKes 5 5l sl J5 05
deon il ol el bl oS L 50l 3
el 3o g0 O g 3PSl o sladnl ¢ genms
§ oo Los a8 ol Ol Lajles oo el ol WS w)y
LS ale 25 ul slasles L3 P- Kl O Lol
Sl slad o 5 4l als dalld jlad e S
gdedalie alas o taS KUS ol 25, Ao s ¥ Y
35l e (oLl Bl 51 aals jles s j2alS
o Gl ezt Loy 53 Sls 53 (P <o/20)
Ao y3 4/00 S ANY 4 dals Sl 53 Ao s VYA 51 8-
SoalS ol Vel sl 2alS Y 5 Y lales L3 o5 4

YV

35 sl e (ol BLsd 51 2als ol ol alSY 5 Y
A4S WU ged il dases (ol (F Jsdz) (P <o/00)
o=l 008 5 e Gl abos mbe s S el i
20l aoys ol e SU e 4 (Sh ol
doas o 0L aosls el 3BT riomn (ls Al g5 035
slaslas 53 Slaa 3T o) 53 (ls ime Vs &S
3l s dall 5 LSS Al 5, Lol 4l
Sldie LralS Olan 5 oS sla I (P <o/00) (F Jsa)
05 ke YO sl 55 0 S Jue Vo0 Sl KPR PR
5 gl i en Ll 1S ale e sl e o
s 0/0F 1 Sl Al do s 2815 (0) sl 0

s s bl LU 51 2alS pl &8 s 5as 3158 Y/OY


https://dor.isc.ac/dor/20.1001.1.24763594.1388.13.47.12.0
https://iutjournals.iut.ac.ir/jstnar/article-1-1042-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.24763594.1388.13.47.12.0 ]

\\“AA;L@/(J\)@}J@.‘TUM/V.M}?» JL‘/L,'?,L@L;UJ;,,,L:S uﬁ}f‘y\ﬁ

bodd 4085 (slajless 53 Kol 5 gLl o (ot g gomme 5 02 (bl Cod 5 ke oS 5 050

S al ) ol slao

imlasl slae S

R Voo dals

7.YFO

7. ¥FO

&fvxozj)ujaéu%gléu)@‘dgﬂy)]w))

SFA FE/FA £ /T4
PUFA OF/¥) + 1/5Y
MUFA FY/A0 + V/¥Y
-7 Y/44 + o/fe
®-9 ¥4/45 + 1/Y4
® -6 VV/OA £ \/TV
®-3 o/50 £ o\ Y
PUFA / SFA VYo & o/ofd
SFA/MUFA V/of & ofo¥?
®-6/w-3 VA/o) £ o/AS®

(e3,5 0,5 Voo 53 0.8) A S Sltas YYNY £ o/A8

YO/AY £ V/0)
Of/e% + Y/4A
f¥/Ye £ 1/40
Y/AY £ o/4Y

fo/v £ o/48

\ATAVERILYY
OB/AY £ YT
FYFY £ )0V
¥/o) £ o/$A

Fo/¥\ £ o/Fo

ANY £ o/QA° q/00 + /oA

VAR Y/AY £ o/Fo?
VN4 £ ofoY? V/YS & of0f?
V/o¥ £ o/o(? V/oY £ ofoV?
Y/Ae + o/¥\® AR RIALN

YY/AY £ /QY YY/YY £ o/2V

*SFA; saturated fatty acid, PUFA; polyunsaturated fatty acid, MUFA; monounsaturated fatty acid, o -7; omega-7 fatty acids, and

® -6/ o -3 the ratio of omega-6/omega-3 fatty acids

(P<°/°O) J\.\:/LJLSA &JUJTULM&LAJL&,; wﬁbwéﬂbw M| sasolis ‘—“&-.’.>JJA)3 qu;,e JJY s.éj/;— S

(#) OLLSKen 5 e sl 5 (OIS sl O 5 K peul (laasily
Sy Al o 0351 s Yozl OF s oS 550 Gl 5a
)‘WPJALAU.A})‘L;L&)JCJHJP-‘}GC,...»‘L;ALAU,Q))‘)J
Ly s il o ol L3l Y-l O (slatnd
55 Ol of s oS el cllas [l amis a3l da
ngt;-(_ghaﬂéﬁeju;.d\éjycb‘):&:ﬂ};;v\?n‘)‘v\iﬁ
Tob 5 S deed ol mslae (ol WUS b (25,
0350 oS 5 L3 o5l Y-8l O o sladensd VU
M‘JAO))JMEM‘M}Jﬁ&ﬁ‘UW@Lﬂf})
s Gole lles 4 b e BT laesls LT

il Ll S8 il 40l o s oS sl ol KULS ale
Slasd 4 S Ao 3 OYF S YYY 50 KLS ale s,

(P <e/ed)3l il 3l Y 5 Y slajled 5o C o dals

o3l gl G glaslo yio By AL o Y-l 5 5Kl O o
o3l 5L OF (5 3 sl 5T Ol Al o Gl e 02
Il lie osl gl O o gladenl e 53 5 b o il 58
Pl o ko) glasle i e Ogr 355 0 3l
ol e sl deo s s Sl T Y slasled s
(P <o/o0) CBL IalS 65, 53 5 eal il
o Sl 035 G S T O slad
23 e Sla i d aS daes 85 gy J,;;LCLW;\J”&
3 o) R 5 B 5 ol o 5 Shes 5 Ol
LSS ol ey sl slasleg 55 (YY) ae
Ll 55550 5 b Sl il s ks o sladnd
Gl lasles 5 a8 sls oL Laesls 5JUT Ll sl 2l 58l
e Al ol S Al e LS b 25

L_.: @L_'b u—i‘ (P <e/0d) (f J)Js.)) Sl ebj_{.: 6)‘36:"“

YA


https://dor.isc.ac/dor/20.1001.1.24763594.1388.13.47.12.0
https://iutjournals.iut.ac.ir/jstnar/article-1-1042-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.24763594.1388.13.47.12.0 ]

B3 3 03l b iy Y-l o ladeal b 03 03,5 55\ 58

35 ols e Al Slas L of Gl 5 sl il v
Sl 355 53 elice S 55 (53U (e (P <o/20)
035580 pla 3 § a0 03,3 Y=Kal o sladnl 5l
wlie aS (Y2 51) & 0) Lsged 5158 o, 4 ale 2
D3 ged JoSo nl b (0 5 F Jshn) 3 sl Gaiod bt
O35 Lls Jdsass om0 BUS ale o0 oale slagye s,
D e T e g N T T
Lsdon o Sladenl 055
anllae o gladul a5 4SS disee 0l
S P 4 5Kl o sl e el diuld o
i 00 5 )AL o ;g S e 5o PRI
ol Lot ol olad 2 L ol Jdo 5 4 50 (i
Gadul G 4 bg e (bl LT Jsd ) s e
55 Al ey Ll aS sl Olas YKl @ - Kl O
SYIA ag dalls JLes 53 VA0 5les,) 5s cad (pl o
LS ple s Ao ¥ 5 Y slajles s 5 4 Y/
O3 YU e fals pl e (P <e/00) 3L Jals
Ao sla=ss, 05 il pamisiidy o sladd
VoRal o o s [l GUI5 f e 4 6L s
ol a s e f a0 w ) Wl Jlasl Ul 5l
(e 3 S5 B3 S35 S JBTABL Sl
S e 5 B m ol GaaSe 5y e il dalx S

Sl dal rals 1SS

S S e
@jfc:.a)ﬁ.b wdss 53 ale e, A5 Y Cb.«j\ oslazul
&_sﬁs“l;\_?r_saouf@,_iw@ww)w;l
o ey ¥ deﬂjlesuzd\gjwlsm\ﬁtfﬁa
23,5 o Mg a5 S O5s Sl 4 e KIS sl
Sl il sl ale s il a3l eslind
Lo b ey A O sladenl 0358 3,5 Y-l O

0 P8l o el i 3 g i ed 5 S5 gy

AR

A5 (1)) OS5 S ols b b b slaanly (F Jsd)
05 e YO Sl e s o S o el 1
Sonp 3l SRl a8 (V7)) Sl 05 s 5 s 503 )15
S (7)) ULSen 5 el slaasl b5 p S e V0 4 i
Lsasl bt b s 35 3lge L3 ped 5,155 1, EPA 53l
S S LEPA e 53 (il ede S 0) Sysedl 05
OLE ¥ Y sl 3 S 5 sbolen il Cillas L5 yai
2l 25,5 ;3 DHA GIEPA Hluie a5 JLs s ol osls
ol 5 350 2iw o33 43 EPA SIDHA dsys Js 5 53U
Sz Al ol e U5 KL DHA s 21531
il o e O 3 EPA Lis
Wl o Al e (DHA) sl S5 530550815555
O aLF 5 S YY b ML el gl o
sl slasbas 531y Saalil o mis dul o) AL
3 oSl s s bas DHA luis .oils LSS als e
BERUER IR WSS VA (NIPR VAT A RPVIN VAR IR WS TIL VL) g
Sl il LS el sy o F 5 Y (sl e les
S ol e dals 5 il sla )l e NS 4 S
oS e Vo 5 RO OLKes 5 S ols (P <o/20)
o e il Grmes disped OIS ) p S ke VAe &
allos gl b oS W3 ped (35155 1) alie il (Y7 5 500)
Gladl ¢ gazms 03 e (5L, 5SB 51 SG sl Sdllas
35 el Sl 35S0 el S g D YLKl o
I3 ool (ol 05 A3 e (Al S350 555 5
ouln Sl s 3y en s sl 4S8 s glads sy
e 3 O S5 0L PR sl oo pon
bl slaesls LTl Goue 5 5 s Shas 5
Slasbos 53 ¥LSal Gz sladead £ pama 2l 31 51 S
deoss SRl i il e S Al 85 ol
EPA o ol 53 4 Ly o V-0l o slaitol 50
3 oSlasba Y=l & 5 sladel ¢ saes 5 55 DHA

)Y LsLQJWJJV/qYJY/\fMMu)W‘)J M)J o/#Q


https://dor.isc.ac/dor/20.1001.1.24763594.1388.13.47.12.0
https://iutjournals.iut.ac.ir/jstnar/article-1-1042-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.24763594.1388.13.47.12.0 ]

\\“AA;L@/(J\)V;&}JHUM/V.M},‘ db/w.,}:@l;a}djj}us uﬁ}f‘y\ﬁ

L5J|'< L &_'9))M,:Qljsda‘_;)'bd;bg_é.u@w.;ﬁda\”—@\
G o 45530 e s o5 ontigs SBT Clor 51y By g L Al

Al e Glays 5 i ija Sl s e Jsa

oalaiu! )40 cLA

AV-AVY (Vg U‘J@j NEEHD ‘o’<"':ﬂ§’b 0 IS s “\.L?:A

2. Allen, P. C. and D. D. Harry. 1998. Effects of Dietary Supplementation with n-3 Fatty Acid Ethyl Esters on
Coccidiosis in Chickens. Poult. Sci. 77: 1631-1635.

3. Allen, P. C., H. D. Danforth and O. A. Levander. 1996. Diets high in n-3 fatty acids reduce cecal Lesion scores in
chickens infected with Eimeria tenella. Poult. Sci. 75:179-185.

4. Anderson, G. J. and W. E. Corliss. 1990. Docosa-hexaenoic acid is the preferred dietary n-3 fatty acid for the
development of the brain and retina. Pediatric. Res. 27: 89-97.

5. Aymond, W. M. and M.E. Van Elswyk. 1995. Yolk Thiobarbituric acid reactive substance and n-3 fatty acid in
response to whole and ground flaxseed. Poult. Sci. 74: 1388-1394.

6. Baucells, M. D., N. Crespo, A.C. Barroeta, S. Lopez-Ferrer and M. A. Grashornt. 2000. Incorporation of different
polyun-saturated fatty acid into eggs. Poult. Sci. 79: 51-59.

7. Clandinin, M., J. E. Chapell, L. S. Heim, P. R. Sawyer and G. W. Chance. 1980. Extrauteriane fatty acid accretion in
infant brain: implications for fatty acid requirements. Early Hum. Dev. 4: 131-138.

8. Gonzalez-Esquerra, R. and S. Leeson. 2000. Effect of feeding hen's regular or deodorized menhadan oil on
production parameters, yolk fatty acid profile, and sensory quality of eggs. Poult. Sci. 79:1579-1062.

9. Grobas, S., J. Mendez, L. Lazar, C. De Blas and G. G. Mateos. 2001. Influence of source and percentage of fat
added to diet on performances and fatty acid composition of egg yolks of two strains of laying hens. Poult. Sci.
80:1171-1179.

10. Folch, J., M. Less and G. H. Sloane-stanely. 1957. A simple method for the isolation and purification of total fatty
acids from animal tissues. J. Biol. Chem. 226: 497-507.

11.Hargis, P. S., M. E. Van Elswyk and B.M. Hargis. 1991. Dietary modification of yolk lipid with menhaden oil.
Poult. Sci. 70: 874-883.

12.Hulan, H. W., R. G. Ackman, W. M. N. Ratnayake and F. G. Proudfoot. 1988. omega-3 fatty acid levels and
performance of broiler chicken fed Red Fish Meal or Red Fish Oil. Can. J. Anim. Sci. 68: 543-547.

13. Morrison, W. R. and M.L. Smith. 1964. Preparation of fatty acid methyl esters and dimethylacetates from lipid with
boron trifluoride methanol. J. Lipid. Res. 5: 600-608.

14. Leavander, O. A., A. L. Ager, V. C. Morris, R. Fontela and R.G. May. 1992. Menhaden oil protects against malaria
in mice fed ground chow. FASEB. J. 6: A 1212.

15. Milinsk, M. C., A. E. Murakami, S. T. M. Gomes, M. Matsushita and N.E. de Souza. 2003. Fatty acid profile of egg
yolk lipids from hens fed diets rich in n-3 fatty acids. Food Chem. 83: 287-292.

16. National Reserch Counicle. 1994. Nutrient Requirements of Poultry. 9™ ed., National Academy Press, Washington,
DC.

17. Okuyama, H., T. Kobayashi and S. Watanaba. 1997. Dietary fatty acids- The n-6/n-3 balance and chronic elderly
diseases excess linoleic acid and relative n-3 deficiency syndrome seen in Japan. Prog. Lipid Res. 35:409-457.

18. Pandalai, P. K., M. J. Pilat, K. Yamazaki, H. Naki and K. J. Pienta. 1996. The effects of omega-3 and omega-6 fatty
acids on in vitro prostate cancer growth. Anticancer Res. 16: 815-820.

19. SAS Institute. 1991. SAS ® User,s Guide: Statistics. Version 6.04 Edition. SAS Institute Inc. Cary, NC.

20. Scheideler, S. E. and G. W. Froning. 1996. The combined influence of dictary flaxseed variety, level, form, and
storage conditions on egg production and composition among vitamin E-supplemented hens. Poult. Sci. 75: 1221-
1226.

21. Simopoulos, A. P. 1991. Omega-3 fatty acid in health and disease and in growth and development. Am. J. Clin.
Nutr. 54: 438-463.

22. Simopoulos, A. P. and J. Robinson. 1998. The Omega Plan. Harper Collins Pub., New York.


https://dor.isc.ac/dor/20.1001.1.24763594.1388.13.47.12.0
https://iutjournals.iut.ac.ir/jstnar/article-1-1042-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.24763594.1388.13.47.12.0 ]

B3 3 03l b iy Y-l o ladeal b 03 03,5 55\ 58

23.Shimizu, Y. K., S. Ise Arai and H. Shimasaki. 2001. Dietary fish oil for hens affects the fatty acid composition of
egg yolk phospholipids and gives a valuable food with an ideal balance of n-6 and n-3 essential fatty acids for
human nutrition. J. Oleo Sci. 50: 797-803.

24. Thompson, B. K. and R. M. Hamilton. 1982. Comparison of the precision and accuracy of the flotation and
Archimedes method for measuring the specific gravity of egg. Poult. Sci. 16: 1599

25. Vuilleumier, J. P. 1969. The Roche yolk color fan—an instrument for measuring yolk color. Poult. Sci.
48:767-779.

26. Van Elswyk, M. E. 1992. Composition, functionaly and sensory evaluation of eggs from hens fed dietary menhaden
oil. J. Food Sci. 57(2): 343.

V¥


https://dor.isc.ac/dor/20.1001.1.24763594.1388.13.47.12.0
https://iutjournals.iut.ac.ir/jstnar/article-1-1042-fa.html
http://www.tcpdf.org

