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

[ DOR: 20.1001.1.24763594.1385.10.4.40.1 ]

AYAD Olwsy / (&) r)l.qe o)L«J/rA; Jb/wfb@hﬁ}‘_;b}w dﬁ;r}\ﬁ

LA ha A (5580 g, S e B 5 (5508 S el 4 Cwglie o p

C obis 5 (DHA, EPA)pLil o o sladal L odd b sla sy 51 ok

- .Y . T e N )
Y&ﬁ.ﬂ e 5 W86 (6 3 L3 0 e L0

e A~

AN eslial sy Fsm b 53 (PL) Lag,Y g CdS oL, g 55 slags omn 55 Jsome Jsb 4 o il glaces
G Al s s, ¢ (Wald Hled) Led )l eds SLiS (55 030 hU b ghn dd K by Gl pl s kS
A ) Oamed gal bodd 22 lajad ) 5 (VL) 55 ol AST 525, Osmd ol b o (28 sla i, ((V [led) YIS Sl
o by (O 7255 ot Yo ) 0)(55 9 o sl (§laamd 53 PLIA> 103 45 (55 5b 4 . K3 5 40k (F [lad) € ool g 5 515 oL
L S adls 5 (duoys VE/PPV 5 FY/FYY) Y [les OT5) dmy . i odalive (dnoys Qo/00 9 OF/PFV i 5 4) ¥ ke o W Ol e
Coond 1 00) cpdlo B oy 390 I3 ims 35 Al 5 ) slasless b less 53 cpl NI L cils (P < 0/00) 05 ime gl ¥ les
sdalin Wisls QLS 1) W Ol cp SV a8 (Ao j5 Ae/o0)Y 5 (Ao js AP/PPVIY Jlad 93 cpm (sla s gl a0 ol 3 (O gdes o
ool GBS 53 55 PL5 al e 3. 390 s me (o3 OY/FFY) dalis 5 (daoys Fo/o0) ) glajled b LT Ml Lol s K
Fo/oo) ¥ jlaas OF 5 dms 5 dms )3 sdalive (dao )3 A¥/YYY 5 OF/FFV) ¥ jlawd 53 W Olgee o 5L (58,53 Caomdd Yo g Vo) (g5
L (o3 AS/FFY g F0/00) aald jlad 53 W Oljee o o cplys . 5 (P <o/00) ,ls gns gl Soglis 45 axils LI 5 (Ao s Vo/ooy
OF/FEV YF/8PV) N jlad 53 W Ol e cp eSS 390 (P <0/00) Lls gme g5 lyls Yo ) (slajlas b g 31 Sls gme Sogls ¥ las
Yoo aals slasles 3 oo 4 W Oljee o ity a0 o153 (O s0kae 55 Conndl 0 0) il 3 sl G 53 S sdaline (Ao )3
L slosd aw ool ST 45 5500055« i 0 LT o Lo (6l Lime gl 45 s B edalie (Auo 3 Vo/oo g VI/YYY ( VE/SFY)

39 ls gme (Aep 5 OY/YYY) N e

C ool ¢ pldl b 0 ademl (s3T5 «5Ken ($95Y Ty sl oS 15 lS (5L0 351

0L (i 5 o she Ay oDl 31T olils (D (6,55 (g il )
Ol oKy (S pls 0aS2Sls 0Ll slagsslon 5 ol Olsland Y

(AR


https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.4.40.1
https://iutjournals.iut.ac.ir/jstnar/article-1-641-fa.html

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

[ DOR: 20.1001.1.24763594.1385.10.4.40.1 ]

\YAD ‘)l:.w.dj/(u) r)l.e ﬂju/rhb JL«/M@\QA}‘_;}J}US dﬁ}r}-\ﬁ

Ol o by il 55 593 5o Joho lalis O sladn
_)—‘Q‘_)—:‘:":u—i“ﬁjj—“"cm—‘p‘ Lﬁ‘uduoﬁ h_.w}:
53 LY Sull ol 5o 5 el @i slapslSs
(e L 5,8 1 e s Wile i el sl
g oS Jsdos O5mS1 5 by o5 5 Los Sl S 5
.(Y’C‘ j\\”’“\ cf)JU}.Ldawﬁ)Gmd))Yw&lf
0Lzl Se5sd s lacdled 5l ol 5 55 C ool
Dol VA Jle s (FF) 5505555 (YANY) 5505 e L35G
_)-f‘_)i)" Q,_»jUiA J',i\)_e\ u}}ﬂc wALZi‘jASCM»‘ 55;
bl 3158 o Jasms (gla e il 5 1350k slags L
Ao 3HCAA ) Sy Sl ol 3 a6 Sl g yo ST oS
o.X_Jeru‘QLJUaﬁuwl_w‘J_sLA\ ;..L\_&LTA&;J))S)K
T B0 e Koo e 5l Ol gy S 4 03 S et
Fzm 0l S e 8 Sl 052 055N 5SS
Wlie 3 by ool plsd ao gl (opl b o(F) dil o
5L 5550 € el el shate 4y ol oy dien 4l
3l andas g 055 48 o sl Ko slas)Y
3l ol g o dnled eslizad ol slalis
(Yo )4 ) Wil o Wl (S50 U3 6552 sladl 3
o Dl oY Al e 53 Kin iy oS bl
we@)d}fﬁ‘)Jé‘eMQw%b‘jeJﬁﬁﬁ)
sy 0l 5s 35 Ll S K le Y Sulest
Glalie alex 31 ,ass, il s Wl wdis 5 58 e
B)#ﬁuééﬂu}'«)}ﬁ @‘fp.l&«‘))d.sw‘ e.)u.‘}
3C by U iss, ole i 558 o I3 eslinal 55
o Ll 5 e (DHA , EPA ) L3l ;8 o glade
o Ly i, . (0) 355 Kon glasssY Jases sl i
S — ng_gij.a Slos s Cal 5l 3)ls 4 S Slw s =

4o dlo

LY G CuiS L5 S sl b ) 5 (S
J=b Lag men 5 50 Sl 4 aS el esl Sl s K
J"j:-"‘" 4_LA.> )‘ er.:?u) k;l_hu»f_w\ )‘ ealaisl ol fl}u\
BE (/\) le_{.«.ﬁjc)‘)_AJ (Yt\) YA NO gY) ..L.Iv\;da LSJ}‘:’
Dl SO Ol w1y e mal glacas 5 eslaxal V44Y JL
JL@..J«_:: Qt‘_wﬁ widwu_g)‘yg';—:ﬁ.:s‘-fl_i))‘);
aS Jx_“e.)Jj J:’)bj QKM}}_: )‘ d‘oJ& w};ﬁ .Jd‘o;),q.?
Ll e g oS gl a0l Sy &
Q‘J_:.n L' &\J& duaf JAL& MJUG.& u'.’.‘)"’}w (Y’° 9 YA L\\)
Sl S oy b gLl b O x gladend DIl
(_;j)\fwa_bfyuﬂj:_wl LSLACMM_}'JJ LA))YJSYL
Y5 YA NP OF) sl o sl 5 J5u15S

Sav oy b gL a2 o gladad Dl ST e s
ol a8 o)l 1 il e (el b (_gl.avm:j&n
;_,_Q.;C,_)bw eﬁjudw‘wdum&a}) CWL“
Lo dFY) aisb e Laiiol 53 54> 5 Na'/K' - ATPase
Sl o )3 35 e 0 i Ll Ll O ladd
O idis ol o sladel S5 55y 2 oM
Gl ol 3 Ol 6,1 e Sl il e sa
ol fLl oy et Lo iy Ay Pl o
b o 1, Na'/K" -ATPase oy clad o J b slalie
3T O ladanl &S il o 5,155, (YO) das o Ll 3
25,10 Sl Artemia salina s VISP RGO (PY RPN LH P\ p
Legiins 5155 n ko slalie (ied oS 5 o sdews ()
Y AA N IS8 51 s L el 6 pdlded g,
..X_U:fu_,a‘)\)_e LS)_}‘:’ UAJMJJASL;LA‘)JYCM& ‘U'i‘J’L“

S5 Al Pl g 358 1Al sl el sl Ol e

OYe


https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.4.40.1
https://iutjournals.iut.ac.ir/jstnar/article-1-641-fa.html

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

[ DOR: 20.1001.1.24763594.1385.10.4.40.1 ]

s (550 (a9, Gy 53 b By (5558 S el 4 sl o)

s s O gmt gl ol (A 555 o3lel o me LB O g 50l
S dal gt g1 LB Jlessy > i S

33 Caed Y00 =100 by O geed ol (6 S S Ol e
e 3 sde Yoo =Yoo ) s iy, 0S| 5w ar 5 b Ol
(Slw b Colw VY Sl e Lo iy s S s (2
a5 S LS an La g,V 4l S 5 odd pinad 5 Sdls
L

Cowlay L laids) Gilw = S oo
3 Sl Sl a5 L bl s Sl
oy A eslimal sl s opl oS Olgie a0 OT 0550 s
Slaally s Sl Sleslial b (63 5503 55 O o g0l Lais
YY) b e i) ol o$ 0o b Sss o e 3l S
o3 Yo b g pol a3 o iy ol ol
oS Vol O gt ol g gl 3 S laally fo s S
55U Al S s v o 00y Slially s S
bylsus (5 Oyman Loy 5 3Ll p s O e o 00
s Sl G e e O = Y 2 s 40 S
Sl s 63 S LT 033en 4 pll T 5 3Ll b shss 0
o3liial 1B 0 g ol () g 33,5 1SS 05 520
ofF s5d 33 O g gal ol b (g5l o8 Olos 5 Olsee s S
aSosba op Celu VY Sle a5 Ol 8 Gl 4 e S
oo elpen a4 Dl s Sl sl S ol ulg o
S8 S 3 e, sl jsalS el us

Y Sosn Y
SLaes (e S0058 D25 o Sh JB 8 Do 0
S 5S o 3 ilie e Y51 o3l 6,0 g 5L 30
s S eslinal 5 el NS 0Ll HLss s3laile
Gl ddn (5550 0 JLES (55 036 sla b S(ssbe
5 s Yoo 3be Olan 53 (1) Ty5 4k o 4 04w, &
ladlw 53 (1) Ta3 dhom s 5l s 5 0 (1585 505
Sosd L Lys s ,old O 3 5l &S 6 2 Yo [ Sdly

OV

(O, S YT L Ve) S 58 o3l gl sl ealadls 2
OS5 035 BLS 03 Sl o5y dle b oS -
A0l e S 5 5ed oLl Ll W5 0o g (golal 5 plde
Sl a5 b opl b 3L LT 6l e S
23 el G iS5l 4S s S aw e cpl )3 edd SB
= 5 ol oslinl s b 65500 g50Y Shospn S

35 oy Lead T b aglie 3 0

LTSNS
ASe il s Fosn )
ol g 3L 5, 50 (Brachionus plicatilis) s\ 45 5,
Yo e 5 10 Cp b s nl (sds ik (55 s50Y
O35 a0l W5 g ol 5o 5 el el iS5 1)
5o osls Jlaml sl gliad 53 5 ¥ s g aI Yoo LS L
RS g LS AR el 55 VIS (sle S L
Voo =Yoo ssdoay dysp Ss,b o la il shis
5 osls JLasl 6,23V 0 Gy b a1 Wl o e o3 i)
L clite 5035 G5l (28 (V) s B el
cdad S 15 eslanad 54 s les

palde sl sla STl Sl e i s, ol o S
O 3ol 5 VIS Sl e (505,50 < 2 gladesd VL
Sladul 31 LS 4S8 e S 85, Sl edd g (5,
5 el il e (HUFA) o5 s Lt b o
53 sk 0 x Vo7 s s (g3l o g VIS Sl ST
Slmt of) Osemd ol 4 g A3 48 S 0 0 5 s
LS i Jguams S0 2l US (85, 5l bajis sy (ole o8
deol O g gl A o3lial AL e 010l Seven Seas
Ao S s Al e Voo) Los O 51 b sl Lol
e 30352 (o 8V § 0 o5 03,55 (1) Jue 0) 58
N0 ssdm 3 s s B gl s 5 gl s (e
Sl & ey ok BLSN (855 blos e b 035 Ao

Q)HQUMLM&PQQNLJS@JY


https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.4.40.1
https://iutjournals.iut.ac.ir/jstnar/article-1-641-fa.html

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

[ DOR: 20.1001.1.24763594.1385.10.4.40.1 ]

\YAD ‘)l:.w.dj/(u) r)l.e ﬂju/rhb JL«/M@\QA}‘_;}J}US dﬁ}r}-\ﬁ

ol s b Al e e el A gla 55
Sl JUT Ol b sl Cils r slads gad. du3 5 (5,13 1 & ges
S RPN I8 ol amys =Y glos 53 dbgs e
Aol 5 (W) a3l s am o ladesd il Jta
e 3 G137 OLen 5 el iy & S sl
o ol asl s a5 esls Jlasl oK iules] 4 | shate e
}lje\i@;gwj%&ﬁf&;ﬂ sladal sl
FID 0y L 8A — Shimadzu ¢ 5 31 (GC ) IS gl 5
s 1 5 Sy sSalind Ol s sl 5 3 8 G5
A sl d (HPLC ) YUy LS Uy mle 31,8 5les S

(T )V )

Sobl st 0
3550 Al glalie S Sl dnl 5 o gladend Ol
23 Las ¥ U Aoy s 5ok das glas,Y 5 Sl
o bl T o (e b 5 (6558 e il slazs
A O3l Loy e 5 45 S,1 3 ( ANOVA ) 4 b
s (000 ) b 53 gl s> D STl (glanels
¢ EXCEL (slaaal 5l osleul L La yJUT acan as S

NGRS flar.l\ SPSS s STATGRAPH

@l:s
(EPA ) S5 5yl 5 5801 oo sl (Sl e )
n-¥/n-# 5 DHA/EPA slac.s (DHA) 5l 5%l 83
o5y N=Fan =Y olils o, gladad o)
sdos o Sladel oS ol plsnal O sladend Jds 2
el S5kl 580 AY (0= 1) Sl s el s Jols O
YYP( - Y) e S5l S5 ¢ Youd (n— )
(n-%) SCdgd dul 5 Yoif (n— ) dul Sosasl)]
LI Jyds s il glalde 4 by o (Sl 0 VAN

el 03 S

o5 55 0l ys 55 asles &S e 3 CanB YY - Yo
FEARTT PN AR Q,.?M_}Q.,\;Jﬁe.x.idﬁijj;:l\a Ol e 4
(_;Lag.,bjuﬁ.;)))l LA))Y U;-ja ui‘)‘ TR LSJL'”_}':"J
e des bl s | b slales el o LSl
o oy ) e 3 300 Yo =0 0815 55 (g 3lmeslal
PLS el 50 B Gay 53 Sus 7) DLt ola Sl 5 6009
Yolas o sl 5 slbess slgr 03 S b opl s S 4
sdos aslal i3 =i e okl Sl b S B sl S5
.Jl.k&e)‘:&)_gﬁ:#)))ﬁ&‘kdu)k.;l{}

= o3l sla AL Sl el 4 dss clag ¥ — aals ks )
(S s mmn ol i) Ladyl sl ,LiS
Glr,id, 5leded andis las,V— Jalasl ) jlas Y
VIS Sl g5, a8l Sosn

b e s 5l edid wdns glag,Y — bl Yoles ¥
JS&AL‘:J.SJPJJ d‘):.«»j}/“l.}ﬁv\-s;

e gla i, 5leded wlis glas, Y — byl Y les ¥

Sleadl Loy sSKul 558 ale AS o5 O ged ol Lol

ol glacs Y
PLS 5 PLIa L o 55 5dla b 5 (65t oyl (sl
sl e e lasles beds 4 das slagyY iy
i by e SIS el N Y e p s S
Yoo bbdmey S oS la Cis js 5oy Sy 5 jlad
S 0 a3 Yo s Ve Glagysd (o me 3 SEYe LIS
Az Sl 5 aids Fo e 4 Ogabes 55 Cen3 Voo b b g
s oobemd Lag,¥ ol > o a OLL s (YF 517 N0)

A3 S dloes Ly Ao s ol &S

&Wﬁ‘sh})lﬂ.f
o ) o Skl ey sy O asiie g
S I [ PRVPY QSIS P N S
et slales 5> (Kot 03505/ 055 S0 )

oYY


https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.4.40.1
https://iutjournals.iut.ac.ir/jstnar/article-1-641-fa.html

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

[ DOR: 20.1001.1.24763594.1385.10.4.40.1 ]

s (550 (a9, Gy 53 b By (5558 S el 4 sl o)

Ssliss plds 55 (mg/gDW) 6,20 dids pludl sb 0 lademl :Kils .V Jgur

n-3/n-6

DHA / EPA DHA

EPA il slalis

¥/YVo £ \Voo 2 o/oo + o/oo ©

V/A¥o £ o/¥Yo? o/oo 4+ o/oob
V/§Vo £ o/\ o C o/$00 & o/oVo @

V/¥¥o + 0/0q0 € o/VYo £ o/0Qqo?

o/VYoo £ o/oo®
o/foo + o/oo €
Y/Aeo £ o/foo @

Y/V4o £ o/YAo®

Aloe £ o/0Yo ® (aale) Las,l

ANeoo £ /Yool (V) Sl + 5409,
F¥oo sk o/o¥e? (Y) oo+ 455

Y/oYo £ o/\(o © (Y) Heolus + et a5,

((P<o/o0) Lmus Sls sme OVl lols osline Gy b 02 G o aliel L sl Gl il £ Sl )

.gm.u@\;wa;w(&:}ojjfjf/pfdpa/\/)
s gme Sl gls Loles s 55 DHA Ol i o
o;”,_fqrfv_gﬁ\/ow)u::)aoi;m:,:_wwﬁ
oS/ esS oo o/oF ) dals 5l s A sdalie (i
G 35 (< Po/o0) Sl cae sl gyl (K 09
s o3y s me sl ghyls byl o 5 50 DHA/ EPA
S A3 S edaline (/0P ¥ Ll 3 s O Olgs o 2o
(P < o/e0) g ls mmn slis slyls (o/0)) dals Hles L
g s Gl 0 8 placad S (S
33 5 Gl ASb an =Y /D= C a3 S I3
Sosb 4 esgp SOaSG b ols e sl hls bl oy
A edalice (F/FA) Ve 53 G ol Ol o i &S
(P < o/00) gls me oslis (F/VA) dals s L S

sl
shls calises glajlas o 53 BEPA §l50 505 PLS dd> 0 s
i 4 S G Ail e (P < 0/00) 15 e oyl
S oo (S 035085/ 5 e ¥ e L3 0F Ol
Sl glls (i 0550 5/ 05 e ¥ ala Sl b
slasles s 5350 DHA Ol Ot 3 Sl e
)JQTQ\HQU:;_:;.)e.a}_gjbv_;uc;j\_éjdbbqib'u
d%;ﬁeML&o(&i}'—ngrﬁ/fﬁégW())Y)LQ.:J
Glls (S 855 0,57 0,5 A o/oV) dals Jlas
352 DHA / EPA o 555 (P < 0/20) Hls pan oo slis

ovYy

(.L.ib_dan: Y aj;ﬁ)éu‘ﬁ}a_;é‘.bd‘)

033 I3 e oW glls Sosline gWliE - 55 EPA Ol
0SS e MY sl @ bg e 0T e o i
D_f/rj_f&t,a/\/e),uuéuﬂfsmp&(&;;ob
b 3 (P <e/ed ) (gl pme oyl (i 035
s gme sl glls osline glaldée w3 50 DHA luds
Yoled gliban by ol Ol o 2i o 5034
Mudlugdaﬁ(&u@”;/@jww/w
(P<o/00) Jls me BNl (St 0355 /p 5 s o))
by Cidss glalde oo 53 59 DHA / EPA Cs .coils
G 53 G sl e o s s ed g Jls e DolE
(e/e) ) dals glds LaS s S sdalice (o/VY )Y o e
S et 25 (P <o/00 ) Sls me sl (6l)1
Sl gl wlae glalie oy s 5 in—Y/n— ¢
CETY )l glie 55 O Ol cp mis 5 034 Lls oms
SOBVY COFD) Y lalie U Of Gdlstl a5 s saline

35 (P<0/00) I3 _sme (VAY) )
CEPA) S pleyl5585) @ sladeal (Sl Y
sDHA / EPA L ac ( DHA) S5 5158l 5 S5
PL5 s PLI J>l,0 ;5,80 sbag,N cilysn-Y/n-¢
Sy o odalin a5 5 bolan 35S oedalin ¥ Jsds o
sl cidsses slajles o 3 EPA Ol PLIL a> s s
Voles 53 0 Olsse oo 2 30 (P <e/00) Jls sme &oslis
ald Jlas L aS ey (St 05505/ 05 e O/A)


https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.4.40.1
https://iutjournals.iut.ac.ir/jstnar/article-1-641-fa.html

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

[ DOR: 20.1001.1.24763594.1385.10.4.40.1 ]

AYAD Olwsy / (&) r)l.qe o)L«J/rA; Jb/”@bﬁ}dbjw dﬁ;r}\ﬁ

PLS 5 PL1 Jo1 50,3 5s (slag,¥ il,a(mg /g DW) ooy didy Ll b o 2 laskomsl 5:Kke Y ok

n-3/n-6 DHA / EPA DHA EPA Loyl
PLI s> s

F/VA £ oppy ? ofo) E ojoo © ofof F ofo) © ONE o/ ? aals les
YA L o0 ° ofo¥ E ofo) © N0 E /o) © OAE N Vs
YA £ ooy © o/fOE ofe) ° VO£ o/e0 Y/¥ £ ofo) D P
YA E ofoY © o/OF £ o/0) VEE e D AE AN ¥ ol
PL5 > .

Y/EE £ ory ofo & ofo) © ofoy & /oy LoD sl
AT/ E=RVA I ofohk ofo) © o/¥§ Eojoy € eV Ve
VAS £ 010 P VA4 ooy P Yo en ERN Y s
YAAE oMy P VEE e e VA BT Yol

(P <o/od )tz Sls ims D] (ghyls ogline oy o b Ot SO o aliel L jlae Gl sl £, KL )

(..,Lﬁrl.ggfdn=‘~aj‘)§}h):u4$}o$ b..,\:.?)

sl sl s (ng/ g DW) Koy sl ol o Kilo L ¥ J gt

Mean + SD

Cales glalds

OYo/oo £ Yojoo
VAeo/oo \o/oob
¥Do/oo £ \o/ood

YASo/o0 & Yo/oo ?

(dals i) Lyl
(@ Lgl.i.b)gi,_.l;.-+f'z§j)
(Y sle) s+ A5,

(Y gl ) sl + 80, + a5,

(P <o/o0) dien s gas D] (glyls ogline o, L O gnn s sldel L jlae Col il & ¢,:_<1L:a)

835 051 0S5 8 o 1) Sy Sl O n ¥
o33 SLES ¥ Ui 53 Jislesl 5 5e e glalie (i
SWILe 48 315 Ol (FUsis) b Kils avglie ol sl
Ly S Sl dmal Olgn a3 51 (1 e sl 2l
SH Lo O Ulsee iy S0 sbay nidls S
GHE Ly eag (it 055 05/ 55 50 W) T ol

(J‘AL& n=\~aJJ§jA):LAAJ}A.'sJ1M)

d_i‘ d‘j_.:ﬂ Q‘ij:“‘j"—':‘.)°3}’.‘)bg;.‘*‘° C)ju; éb‘-’ LA)LQ.:J“J:J
(o/07) dals 5o L &S L sdalive (V/F ) ¥ Sles 55 G

N =Y /= f s Sl (S P o/e0) s pae ool

5035 I e ol ghhls Lajles s 5o e ol 5o
)LAWJ‘LAS%J;QMW(Y‘//\O)\ )LA;:;)JQ“}:AJ‘M

S0 b pme sl glyls (VYY) sl

OvY


https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.4.40.1
https://iutjournals.iut.ac.ir/jstnar/article-1-641-fa.html

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

[ DOR: 20.1001.1.24763594.1385.10.4.40.1 ]

s (550 (a9, Gy 53 b By (5558 S el 4 sl o)

PLS 5 PL1 ol a5 &glite sl b ot 435 5K slag,¥ <3l (ng/ g DW) Ko s8el dwl Kke . ¥ J g

PL5 a>

FAYTY £ o/vvr €
$Vo/ooo  Yo/ooo b

YormrY + ovvy ¢

V0§ o/oo00 & Yo/ooo 2

PL1 4~ . bales
¥Qo/ooo & Yojooo © dals les
Y)ojooo & Yojooa P Ve
FAT/FRY £ ovvy Y sl
\EY'S/8Ve £ O/VVY ? Y les

((P< 0/00) tzus I3 ore Sl gyl slie Gy o b Oy SO s ldsl L lae Gl il 2 Sl )

Voled oo W ol a5 (oo 4y b odis s pae D50
07/77V ) dalli jles L aS ar ils 555 (Ao y3de/00)
S 3 35 (P < 0/00) Sls e sl slyls (A s
ot 03 o Sl 5 ad e ol 5 ppdle b e 2
SR W IR A wj:_w\c,ij|);.v\.pjf sdalis ba,les
OY/FYY ) ol Jlas L 45 s allis (Ao s AS/SSV ) Y Lo

LSl (P <e/00) Sl pae Dol (Lo s
So3s s 53 PLS b o 3 Lag,Y sl do)s (:SSlks 2
Ol 53 oo Voo b 53 5 58 53 Cand Yo g ) o
03 Sl 003 S a0 ojled Jyld 53 aids £o Oley s
2308 03 Cend Ve (G5 il Ll s 5l e
35 Ll iy 45 3,5 sdalie Jlsins sl Wajles oy
¥ i3l slas L oS anils 5o (Aoys #0) dals jles
Sl S Jbm s .l s iee Sl (Ao s OS/55V)
(As5¥0/00) Y 5 (Ao, sYS/55V) ) gl less b b Sles
Cond Yo (G555 il e 53 55 (P <0/00) Hls cas
aS el Hly e Sl Ll s 53 50 Sl o
sdalics (Uewo)s AF/EEY) dallls Jlas 5o L Ol o i
Sl e sl glyls (s 3 AVTYY) VL L oS s S
Y5 (o, D859V limsles L dalid Slas Lol 350
G 53 .l (P <0/00) Sl Las & yles (AsysVo/o0)

Lasbed o 53 58 Ohs 53 Cnn B Voo - Jle b 2l

ovo

(_,\..Zl.vda HZY‘aJﬁﬁ)éL&‘ﬁ}ajﬂM)

Sl ghls (e 035 0,5/ 55 50 OYe) Aol
5 (P < 0/00) s sna

P (Saxr 05505705 55550 ) oy sl dl Ol e ¥
Jle 5o cilee glalde b el vl S slay,Y il
PLI > o 53 ool 03 S &l ¥ Jss 53 PLS 5 PLI
L Sl e ol ol Laslas o 53 Sy Sl Al 050
VYPIPVO)Y Sl iy b o Dl o i 5 0350 500
Y0o ) dals Jlasd L aS os (S U550 5/ ¢ 55 S
(P < o/20) Jls me oslis (Sast 05505/ p 55,5
om0 Sy Sl Al Ol e 3 S PLS ads o 3 cils
i 5 e A L ool e e sls Lajles
(Sa 035 0,51 055,50 1080 )Y Jlass 3 Ol
Qj”ﬁ/fjsfjjsf\‘w/rw)ﬁujuﬁsl{«suaﬁm
S5 (KP o/e0) Sls pae osles gl (K
Gos—i s 3 PLL alo s 3 Lag ¥ gl do s 0L O
05 O 53 Can B Voo L 59 jlim 5 Cal3 Yo oo
Gl Sl ol 003 S €10 Il 3 aids o Ole
e 03 Ll 53 G Vo (g d il el s Lag Y
OF i 5 035 USG5l e sl sl Lajles
liles LS s S sdalin (Ao s 0F/27Y) YL 5o
05 35 (P <o/ed) Hls me gl glyls (Ao s YY/YYY)

DJWW)JH)‘)AJJMYOLSJ}‘;QAP‘M


https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.4.40.1
https://iutjournals.iut.ac.ir/jstnar/article-1-641-fa.html

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

[ DOR: 20.1001.1.24763594.1385.10.4.40.1 ]

\YAD ‘)l:.w.dj/(u) r)l.e ﬂju/rhb JL«/M@\QA}‘_;}J}US dﬁ}r}-\ﬁ

PL5 d

(Mean+SD)

PL1 o>, tajles

(Mean=+SD)

Sojooo t Yojoool
Y$/85V £ o/vVY©
fo/ooo & o/ooob

OF/85V £ OV

ASISSV £ O/vvY?
O5/85V £ O/VVYC
Vo/ooo & o/ooob

AV/FYY £ /vy ?

VeS8V £ O/vvY
OF/FTY £ 11 /0Fv °
Vo/ooo & Yojooo?

VFARTY £ OV ?

Dl 5 L3 Ve (6,50

YYPY £ Oy © Lald sl
Yo/ooo  ofocs’ Y ol
AT £ 0V ® Y oles
08/55V £ o/vVY ¥ oles

a5 Cand Yo (5,55

05/55V + O/NVVY© dals les
SY/TYY £ O/VVY© Vol
Ve85V £ ovvr® Y ol
Qoj/ooo £ Yo/ooo ¥ ol

OFTYY £ /vy ® aals sles
$ofoeo £ \ojoeo Y b
Aojooo t ofooo? Y ol
AS/SEV £ OV Y les

((P<e/o0) Lo Hl3 pan D] lyls glate g - L O gt &G 53 sliel L jlas Gl ke )

Sogline e sla o b s lasSr glas,Y
S 2 lae s Jsane s5b 4 (YV) Lipd e a0 S B
ol e Lpd o oY g 5o VLR 5 S e
TP N Vo) s S e s el e 4 Ll e slis
a5 48 WLl Ol (V) oL 5 8L (631 .07% 5 YA
Sladeal Ly edd 2 slaisl b s A (sl Ko ey

(-3HUFA) o LSl 315 5l o i3 il b

(JJL{JH=V¢}J§JA)>)\J£>\J¢J)

ML.ZJLA?;)JLE{&MASJ_.Z@J_&JJ‘JM Q)u.:
(Ao s VFITY) Y L L oS W0 S sdaline (Ao s VE/25V)
Sl S Jb s il Sl pae sl (Ao jsVe/ee) Y

3 (P <o/00) Lls gms (o sOY/TYYN Slas L O

GS a5 Eou

CetS ol os dpeme ssb g il glacs

oys


https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.4.40.1
https://iutjournals.iut.ac.ir/jstnar/article-1-641-fa.html

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

[ DOR: 20.1001.1.24763594.1385.10.4.40.1 ]

s (550 (a9, Gy 53 b By (5558 S el 4 sl o)

Aol Olje S 035 Sy Jop ST LY e 5l 8
035 (St 035 0,8/ 055,80 VYRV e) 0T Sy ST
oS o8 58 YAYIIYY) O Olsn ¥ Sled 53 oS 350 13
Gl a5 L pl ol ol as S el (S 035
Loy 4S8 35,5 e edalie C sl 5 (Synergestic) (s loes
il e ¥ sled Bl e ol sk 4 Y les 5o ke
=S O 5 lw s pde e w55 dals ) Glasles
Ao oy eS S,ls DHA/EPA Ci s DHA o A
23 (ol 5 Cand Yo ) (5o5d o il Gl o s g
Ay (Ao Qe/ee) Volas 5o Wy o iy 53 PLI al> e
o 4 4S5 3 S s, (o a VE/PV) Y Jlas o
PYNTINN lasles o sl op 2eS il oo Lol (g3l ié
o) G s s S (Ue )5 0F/5FY) dalls 5 (Ao s
slasles o el op i 50 (Ll jo S Voo ) e 3
sa il sg =g (UwsydAe/ee) Y 5 (U 3 AP/FEV )Y
OF/FYY) dals 5 (dewys #o/e0) ) glajles s O (o S
Y}\‘du)l.q.;(PLl)4_l>fw|)>.v\i>J§oMLi.»(w);
C owlus s gl o oo sl L 3l 8 2o
LAJLA.:Sdlw;gvﬁ.M;wQLi;J}}}\dJ}YLdu{My
T S )RR TR VN UG- WP | N SO (O S OV | W I = |
AL
Sos— el e 55 W&y o iy 55 PLS e o
s (s s Poroo) dals lajles 55 (e s Cwd Vo)
Sias 35 el o 5 4 S sdaline (dw s OF/SFV) Y
o Sl b 5 ¥l L els (6l e sl
53l ol (5l 28 C sl g g 0y Ay gLl 8
9 A Sl o3l e 4 dald [l > e o
2 el Slacad 5o 4D 3 &S eld by Y YL L
o a Vb Sle s 3l e e 0L VL W s s
L1 5 (Ao ys YF/EPV) N s(dsys Fo/oo) ¥ olasles
Glls (P <e/o0) ma ;YL Slew 55 L 5 S L oS

Silbw = g 4 Vol gl sl e Jls e SV

ovv

G L il G5 0o 6T Zslin (Rl o e
Sl Koo oy G (] 3 S (Sosbar 5 e st
033 05 2 p Sk TYIA (sl (sblagl Lad )T Lo s
Lol w0 dis sla Koo 4oy 44 e n-3HUFA Las T S
n- Lol i 035 08 2 080k YA =¥ e L (slad
Ao dhan dls g i Cwglie (695 25l 52 BHUFA
e ed el 0351 (P <o/0 1) Sl e T sl 4 (5 g
Vol slas,Y Gy (YA) OLLSKon 5 oy axlllas s
- LT L ol . dis (Pomonodon) ol &y (555
o Sl 031 gt 3l o3 ey Ll o ot L o
03 ekis 8 ool L sl s la 5K oy 4 o
S slie (et ST L lpa05 © (5558) (Symml ol 2l
3= s plis s (P <e/o0) Wb anils g 2l
Vo ads o sla g,V c Cuglan Lol 55 (FO) O, K6
L odd a5 (Litopenaeus vannamei) g & ddiw S sSue
Lk gLl o bl 51 VL b (55l (sLad ]
s S S5 Bk Sl b 55158 6 e
Litopenaeus vannamei s\s 3,¥ Cy 45 ol odws; DU
o5 e Yoo Jolaa) C sl 51 VU Oljee b o i
EE DU (I YRR TSNS Y J
(Celw S ae 535l5m 53 Cand ©) (655 o sl
o=l s s S s 4 Wlesls QLA 545l (6 iy S lin
Al Ll i o 534S a5 S Ll ed g doys Vo 05 S
2l S o Ao s PV Ol Olje SIS 5 s s S sS]
sl
Ol Cand Vo) (6H5d wpinl s &S aalllas o) s
OS/FPV) Y lass 55 Lk o i ks S || PLT al o s
4SS s sdalice (U s YY/TYY) Y Las o do 5 (Lo
ol T (3l 2 e a1 e 55 ol 3 L 13
S s DHA Olge o it aS 6o sbas 035 Ll e >
(YJsd)Ask oY Y slales o bgi e 55 DHA / EPA

4—."b)‘.f(P<°/°O)Cb"‘)J)L‘“:3JJ w‘)hw&_}w


https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.4.40.1
https://iutjournals.iut.ac.ir/jstnar/article-1-641-fa.html

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

[ DOR: 20.1001.1.24763594.1385.10.4.40.1 ]

\YAD ‘)l:.w.dj/(u) r)l.e ﬂju/rhb JL«/M@\QA}‘_;}J}US dﬁ}r}-\ﬁ

Gosba Lk o |y S8, 5 cbalis Wl 5 ey 5 Sk
s ola € 50 o Gla kb Oles oS dals L oS
J_}'gf‘;_).: O‘)‘v\.l‘ C,.P “ oJﬁ (ij.i.:ﬂ Y’/\"J\_;gf)f) L:A.}'JT
(05,50 YY1 58 ) W ,ad sy oS iolesl slasles 5

6J‘J'§-“r"
Gl Las S OLGT o Sl sl p
3 o s IS el sy Slides Dl (6520 0
o 3 S Oslae s da dige Oles 53
Al el IS 15T peaie et O 50 M O ]
A3 sl 5 S5 S e Jr S 5 08 5o L
A3 500 ol 1y Le G ool (gl 55 a5 IS 0L ]

J\JJ;L;G Ls:b).)\ﬁ

Volad 31 VL, o e pLdl b o sl
23 Gl )5 G 83 Yo) (ghsd il Gl s 3L
dald glasles o g o i Sl e
o b S S (o3 ATFTY) Y 5 (A3 AZ/FFV)
Vooles lu s el oo ol s sl G101
ot Lol 3 Uy Gl a s dald Slass Swlis o3100 5
s (AwysVe/oo) Y clals L gl 5l aw .ol
el I3 e LT OBlast] a8 azils 13 (Ao ,3 OF/P5Y) )
Vol sls ols pame DslE 5o S b 9o b s
QMM_?JJ.JlJQl,:_}bL.E{&{J_:ASd}LNJ&erd;A{
03 W Ao o i (lsa 5o s Voo ) 0l 5
L 6ols e coslis o5 U3 S edalie Y5 ¥ cdald slalos
Ao eSS Sl Ll el Ll sl s
Silw 8 5l 2 W PLS s e jscnl I pme a5l |
P O O R P R PP A F AT A VH S NG NP,

H&ﬁéuu_éd_gw)dﬁwz ‘-;..Z)_D_‘i duj)‘y o)'UJ‘

el 34 CL.A

a_gqc,_,,,u»ugw)m@aﬁjxggﬁéu.@ngt.w\f.L;T.o,@ﬁ;.wd@.u.g‘@su@ﬂ )

CEPF Y00 1 (1) OA Ol b mbie L (g ramd Sl p 53 (s i gla S
2. Abi —ayad, S.-M.E.-A., C. Melard and P. Kestemont. 1997. Effects of n-3 fatty acids in Eurasian Perch broodstock
diet on egg fatty acid composition and larvae stress resistance. Aquaculture. Int. 5: 161 — 168.
3. Alvarez, A. L., I. S. Racotta, O. Arjona and E. Palacios. 2004. Salinity stress test as a predictor of survival during
growout in pacific white shrimp ( Litopenaeus vannamei ). Aquaculture 237: 237 — 249 .
4. Bligh, E. G. and W. J. Dyer. 1959. A rapid method of total lipid extraction and purification. Can. J. Biochem.

Physiol. 37: 911 —917.

5. Cliford , H. C. 1992 . Marine shrimp pond management : a review . PP. 110 — 137. In : J . Wyban (Ed.), Proceeding
of the special sessin on shrimp farming. The World Aquaculture Society, Baton Rouge , Belgium.
6. Coutteau, P. and P. Sorgeloos. 1997. Manipulation of dietary lipids , fatty acids and vitamins in zooplankton culture.

Freshwater Biol. 38: 501 — 512.

7. Dabrowski, K. and J. H. Blom. 1994. Ascorbic acid deposition in rainbow trout (Oncorhynchus mykiss) eggs and
survival of embryos. Comp. Biochem. Physiol. 108A: 129 — 135.

8. Dhert P. 1996. Rotifers. PP. 49 — 78. In : P. Sorgeloos and P. Lavens (Eds.) , Manual on the Production and Use of
Live Food for aquaculture . Fisheries technical paper No. 361. Food and Aqriculture Organization of the United

Nations, Rome.

9. Dhert P., P. Lavens and P. Sorgeloos. 1992. Stress evaluation a tool for quality control of hatchery produced shrimp

and fish fry. Aquaculture. Europ. 17: 6 — 10.

10.Fegan, D. F. 1992 . Recent developments and issues in the penaeid shrimp hatchery industry . PP. 55 — 70. In : J.
Wyban (Ed.) , Proceeding of the Special Session on Shrimp Farming . The World Aquaculture Society, Baton

Rouge, Belgium.

OYA


https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.4.40.1
https://iutjournals.iut.ac.ir/jstnar/article-1-641-fa.html

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

[ DOR: 20.1001.1.24763594.1385.10.4.40.1 ]

s (550 (a9, Gy 53 b By (5558 S el 4 sl o)

11. Gallardo, P. P., E. Alfonso, G . Gaxiola, L . A. Soto and C. Rosas. 1995. Feeding schedule for Penaeus setiferus
larvae based on diatoms (Chaetoceros ceratosporum) , flagellates (Tetraselmis chuii) and Artemia nauplii.
Aquaculture 131: 239 — 252.

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

13. Halver, E. J. 1989. Fish Nutrition. 2™ ed., Academic Press Inc. , San Diego, New York Boston, London , Sydney ,
Tokyo , Toronto , PP. 798.

14.Iberra, A. M. , E. Palacios, C. I. Perez - Rostro, J. L. Ramirez, R. Hernandez - Herrera and 1. S. Racotta. 1998. Effect
of family variance for resistance to low oxigen and low salinity of pacific white shrimp, Penaeus vannamei,
postlarvae. World Aquaculture Society, Las Vegas, USA.

15.Kontara, E . K . M . 1997 . Nutritional requirements of penaeid shrimp postlarvae for essential fatty acids ,
phospholipids and vitamin C . PhD thesis , University of Ghent , Belgium.

16. Kontara, E., P. Lavens and P. Sorgeloos. 1997. Dietary effects of DHA/EPA on culture performance and fatty acid
composition of Penaeus monodon postlarvae . PP. 204 — 208. In: P. Lavens, E. Jaspers and 1. Roeland (Eds.),
Larvi 95 Fish and Shellfish Larviculture Symposium . European Aquaculture Society , Ghent , Belgium.

17.Kumlu, M. and D. A. Jones. 1995. Salinity tolerance of hatchery — reared postlarvae of Penaeus indicus.
Aquaculture 130: 287 —296.

18.Lavens, P. and P. Sorgeloos. 2000. Experiences on importance of diet for shrimp postlarval quality. Aquaculture
191: 169 — 176.

19. Lepage, G. and C. C. Roy. 1984. Improved recovery of fatty acid through direct transesterification without prior
extraction or purification. J. Lipid Res. 25: 1391 — 1396.

20. Mantel, L. H. 1985. Neurohormonal integration of osmotic and ionic regulation . Amer. Zool 25: 253—263.

21.Merchie, G. , E. Kontara , P. Lavens , R. Robles , K. Kurmaly and P. Sorgeloos. 1998. Effect of vitamin C and
astaxanthin on stress and disease resistance of postlarval tiger shrimp penaeus monodon (Fabricius), Aquaculture
Res. 29: 579 — 585.

22.Merchie, G., P. Lavens and P. Sorgeloos. 1997. Optimization of dietary vitamin C in fish and crustacean larvae : A
review. Aquaculture 155: 165 — 181.

23. Morohashi, M., K. Tsuchiya, T. Mita and M. Kawamura. 1991. Identification of ( Na ,K ) ATPase inhibitor in brine
shrimp, Artemia salina, as long — chain fatty acids. Comp. Biochem. Physiol. 161B: 69 — 72.

24. Mourente, G. and A. Rodriguez. 1997. Effects of salinity and dietary DHA ( 22:6n-3 ) content on lipid composition
and performance of Penaeus kerathurus postlarvae. Mar. Biol. 128: 289 — 298.

25.Nelis, H., G. Merchie, P. Lavens, P. Sorgeloos and A. De Leenheer. 1997. Liquid chromatographic determination of
vitamin C in aquatic organisms. J. Chromatographic Sci. 35: 337 — 341.

26.Palacios, E., A. Bonilla, A. Perez, 1. S. Racotta and R. Civera. 2004. Influence of highly nusaturated fatty acids on
the responses of white shrimp ( Litopenaeus vannamei ) postlarvae to low salinity. J. Experimental Marine Biol.
and Ecol. 299: 201 — 215.

27.Poon , R., J. M. Richards and W. R. Clark. 1981. The relationship between plasma membrane lipid composition and
physical — chemical properties : I . Effect of phospholipid fatty acid modulation on plasma membrane physical
properties and enzymatic activities . Biochim. Biophys. Acta 649: 58 — 66.

28.Racotta, I. S., E. Palacios, R. Hernandez-Herrera, A. Bonilla, C. I. Perez -Rostro and J. L. Ramirez. 2004. Criteria
for assessing larval and postlarval quality of pacific white shrimp (Litopenaeus vannamei Boone). Aquaculture
233: 181 —195.

29.Racotta, I. S., E. Palacios and A. M. Ibarra. 2003. Shrimp larval quality in relation to broodstock condition.
Aquaculture 227: 107 — 130.

30.Rees, J. F., K. Cure, S. Piyatiratitivorakul, P. Sorgeloos and P. Menasveta. 1994. Highly unsaturated fatty acid
requirements of Penaeus monodon postlarvae : an experimental approach based on Artemia enrichment.
Aquaculture 122: 193 — 207.

31.Ruff, N., P. Lavens, J. Z. Huo, P. Sorgeloos, H. J. Nelis and A. De Leenheer. 2001. Antioxidant effect of dietary
tocopherol and ascorbic acid on growth and survival of Litopenaeus vannamei postlarvae. Aquaculture Intern.
9: 115 - 126.

32.Samocha, T. M., H. Guajardo, A. L. Lawrence, F. L. Castille, M. Speed, D. A. Mckee and K. 1. Page. 1998 . A
simple stress test for penaeus vannamei postlarvae. Aquaculture 165: 233 — 242

33. Tackaert, W., P. Abelin, P. Leger and P. Sorgeloos. 1992. Stress resistance as a criterium to evaluate quality of
postlarval shrimp reared under different feeding procedures. PP. 393 — 403. In: J. Pessoa ( Ed. ), proc. III
simposio Brasileiro sobre cultivo de camarao, MCR Aquaculture, Brasil,

ova


https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.4.40.1
https://iutjournals.iut.ac.ir/jstnar/article-1-641-fa.html

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

[ DOR: 20.1001.1.24763594.1385.10.4.40.1 ]

\YAD ‘)l:.w.dj/(u) PL"- e)b»ﬁ/rhb Jb/”@bﬁ}de}w dﬁ;r}-\ﬁ

34.Tocher, D. R., J. D. Castell, J. R. Dick and J. R. Sargent. 1995. Effects of salinity on the fatty acid composition of
total lipid and individual glycerophospholipid classes of Atlantic salmon (Salmo salar ) and turbot (Scophtalmus
maximus) cells in culture. Fish Phisiol. Biochem. 14: 125 — 137.

35. Towle, D. W. 1981. Role of Na" + K" - ATPase in ionic regulation by marine and estuarine animals. Mar. Biol. Lett.
2: 107 - 122.

36. Woodward, B. 1994. Dietary vitamin requirements of cultured young fish , with emphasis on quantitative estimates
for salmonids. Aquaculture 124: 133 — 168.

37. Wouters, R., A. V.Hauwaert, E. Naessens, X. Ramos, A. Pedrazzoli and P. Lavens. 1997. The effect of dietary n-3
HUFA and 22:6 n-3 / 20:5 n-3 ratio on white shrimp larvae and postlarvae. Aquaculture Intern. 5: 113 — 126.

OYe


https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.4.40.1
https://iutjournals.iut.ac.ir/jstnar/article-1-641-fa.html
http://www.tcpdf.org

