[ Downloaded from isfj.ir on 2025-08-23 ]

[ DOR: 20.1001.1.10261354.1400.30.1.3.8 ]

(DOI): 10.22092/ISFJ.2021.124042 Y- (V) \Yoor§V sl Yt ale alas

:‘9&532—‘9& Ao
(Salicornia persica) b y oSl cud gl oS (I 931 & ylas ikidko T glaw il

Ol 1 ST s PT g adY JWIGT (i y s oSl 9 1S 0 > 4O
(Litopenaeus vannamei) (o y& il o192 (5 g8no

Yoo oL ) . . AL . L. \
&j}wﬂ“ﬁ)‘ﬂ)uch G\f&u)de‘Lgfoaw
“krtavabe@ut.ac.ir

U‘Jf‘ ‘G)S ‘ub@ s&znly U"T."Jc @L\A suSEaly ‘C::)l:ufb u.a.ué.\.@.n @i}y‘i a\,; -\
g s odsel lidad flojla S (b asle Sldal o oo sl (St Slidas Ko Y
Ol olely sioslas

\Yﬂqguﬁxl\g @Jl:s \YAA c_:.:z.@.s._m\,l CASLi‘)J C'-’Jt;

54y Ol 5 s, sl esls L, (Salicornia persica) L, Sl ol J bl 6 lae SIS o da b G ]
PO (ald) i ekl Ll lT bley s S sl (2 Ldwly Ol R ST 5T sm T
55 sl 00 O o 5 SLSIY Ll e n ol b oS ShS e sl e LSl Sl 6 slas 1 S0
3HE a5 FO e 4 Ok 035 4o 8 Olpos 0 a5 5 LL Y Ol sl sSn b (gilo 3 ok il oSN Ol
a0y Oz b s s S nis mesde GRlesT 655 0Ll U5 5 A8 plawl aron s LUK win 93 a5 LS
ST iy claasli 5 s i) 5 bl olal Syso 4 55 sSs ankd 0 e a5 Sle O34T s
zlbs S o3l T STl 5T el 5 ald 5055 05 (o850 Ao eiper 5 BY J§ S 055 OS5
WY Ok O35 (a3l Olsgn o8 (P /+8) el ST ejlae o5 0 (ol o 43 a2, 5, Shos o g < ol 0L
(A 56 s 5108 |y s o 5T c(080) ald 5 055 s @l ol L Cimeed 2 dald Dl Sl 2ty ao s
s YL aali [l g S & s L S0 LS Sl 85las 0 80 Sl s (1080) Sy 053658 o 5T
SHeS 1T o 5T 5 48Y SLS 5 sy ate Sl LSl ol Sl S eslinal 87 5l L5 aalllas ] s
w5 b il 558 s S 03 138 0SS a5 08 0 Ole Sl olE Sl S eslind 5 5l

:}muﬁ

sl (65 yalle Y CusS e, Cann ejbgonnd dnS] g w51 e lipnST T S GulS SIS

Yo


mailto:*krtavabe@ut.ac.ir
https://dor.isc.ac/dor/20.1001.1.10261354.1400.30.1.3.8
http://isfj.ir/article-1-2231-fa.html

[ Downloaded from isfj.ir on 2025-08-23 ]

[ DOR: 20.1001.1.10261354.1400.30.1.3.8 ]

ol ) jlme it - gy 450

OLKen 5 s 50b

Linetal., ) aiw o) g )lon b agzlse jo (058 aitnsly
Wlbgs Sl slas ;5 eolitwl cawl sas (2011
S 5 g 0, 8,8le 5540 e (Dunaliella salina)
lac s (Y0 (L en 5 6,5 ©yz slooel
Sorty o (Ulva rigida) 1ol Sl> oy SLe L
5 8 oz il (3T slampl o Slee
O T o X RCE SN P
ol oblS i (WYAA (ol, olé s 55D
5w baSh oas g ShaeSt sl Sl gl
b ookl ohds e el ls sl el
ey G 2lz) Sl atils ool 0l 3l sla Lo
30 dgzge Jd gy oluS g (WWAY )L Ken
dinj 5155 Sl Sise i sl L )l plals
by oS (oo ool (2l Ol Dl g man lp )
Fe 4z ol OBl (ers @dr ol I
Gandomi ) wiS’ o et Jsboo 0390 42 1y Loietiy

.etal., 2009
2L5 (Salicornia persica) L,sSle cobdglla ol
o R parmie Sloogas JJo 4 45 s jed Sul
BLS Olsie A 6,50 A Cas ol Cuglie Gooen
Sypo 4 g odd (Brae boyelS (S o Soll
Sl asls o 5 (29l (S Sjlas S
(S e sy o oS oyl (Choi et al., 2014)
@hlo g asS oo 0b) lpl (0)8 Jlod g Jlod cogix
Ghaffari et al.,, ) asb o Slos! l cools
5 ST BT GluS 5 slyls ol ol 5,lac (2006
Sl (BT AT Gl I iz el 5 Conl (Gadgigdl
Oy oemen (Kimetal,, 2011) sl oo Stlged
5 ST 5T slali>Me LB polie slls [sSie aisS
o5 (Choi et al, 2014) ssb o E eluy
iile Sae dlge g S 31 L o 85lae ¢ Ls,eSle
Min et al., ) cul ol § pewly (S o2 o
Leeet) cobs g olbyw as Cosls uzen (2002
oo B3l LSSl ol oL xSL ws 4 (al., 2002

dodio

S ) o8 el 65N Shygn il S 0
L5l g ail oo azg BB jlewy olazdl 5 L3
03 3 3 Sl (659065 Caro o lacallad o 5 b5
Srae $lp Gean Sdsi 50 5K Shyon 41038 Jlu
;.\.Jﬁ.' ! 09y c\.:...uy 99y 9 M‘ Lv )LA-A-MJ svl.....u‘
STYASY Slez 3 VAAY Lo o ) seily (5550
sogm, o FAFEY- a4 T Jade YoVA Jlo 0 g
L 6 bl sl ulul 5 ol nl s 5 (FAO, 2020)
s @l Ghygn 5wy Glie A0 Lo jo ol
Jlo olnl s bl asldls) osg o5 YATY)
b 5l oo el comy pué sl ylel ol 5 (170
Jlo o Slegdas o 958 oMs Glojle lgbus
Moo 51 (S el ody o Ll FO 4 YTAA
wbiord Slge o3l 51 i eslinad (bl Shen
sleel lie 2 3L shte 1 a5 wiloe JT g Sane
Rezaei Tavabe et al., ) o,ls caj boe g (o
2010, 2015; Tavabe et al., 2013; Rafiee et al.,
loSign 6l 5l ag, 0 eolitul umen ¢ (2015
Ssd 55 Siben & palie lagsl sbul e
Kumar et al., 2016; Rezaei Tavabe et al., )
STis GRS b & g arkely (555 (2018
@ ol e has cupd g ol VL S Gomen
Sydse ools hy9p Gl swliyw 3 lanls sl
.(Perez Farfante and Kensley, 1997)

3y st Jdcany ol 5 Glils og)ls GllS
el Sy plsie a4 5yansi] Caio o (LS ol
5 olailpd pel pees b e w5
Hoseinifar ) sgs oo ooliiw! las o ol ;o Coglio
Sgune el lals 3 lac ;I oolaxwl (et al., 2010
s Sl lagSen ;0 dnber 5800 pgyiin (5 Lo
oeen (Ponce-Palafox et al., 2006) ol oo
Gracilaria Sdzg,Sk blac 51 solanu

S5 Slojb g siesl Sge el tenuistipitat

\YF


https://www.sciencedirect.com/science/article/pii/S0044848618308688#bb0075
https://www.sciencedirect.com/science/article/pii/S0044848618308688#bb0075
https://www.sciencedirect.com/science/article/pii/S0044848618308688#bb0075
https://dor.isc.ac/dor/20.1001.1.10261354.1400.30.1.3.8
http://isfj.ir/article-1-2231-fa.html

[ Downloaded from isfj.ir on 2025-08-23 ]

[ DOR: 20.1001.1.10261354.1400.30.1.3.8 ]

Yo (V) Ve Ol ol pale alas

A 00938l o 4y Pl olsie 4y so )0 7 Joibl (o (oo
30 ol ose olge ol o slp el VY Goe g
e ilo G2 5 T 5l amy g W eols 13 sl
ool (g 5g, olSiws aliwg 45 STy D 5 o ool

‘sg'l..‘x.é 3).5..? 6}‘..»06&7
L bsyoSdle 8)las Gl zolaw SIS (gu)p Cu
PENPPIEONE N NIV SN
Dol 136 0,550 o ljl ) a0 5 WLl 58 i,
olas e o glp (W5 Wlsl ojlac il
Sl ke Yo Ol 5l am g ons 8 (5 LSl
20 5 ablal Ls,eSls o)las Fohw 51 SO o 4 jhade
OS5 s)ls Gle gs, alllar Do A e
VWY pls oy o0 YATY (059 0) ede (M990
o, A-VY S s 0 YO-T - Oljoeg S ws o
Sy b g 75 oo Y 2y s waoy 0oV ¢ g,
ailaie 3 &8ly (D)5 &5l50 5l oad and (e VY
(Gudipati, 2017) 13¢ (g9, Gyl Sygo 4 5le5
Syg0 50 ol gile LSy elaie 4 ol colazul
ol i (Lo Vo5 (L3,65 0k o lac 03l) vals jlas
e o SelS o 59, 3 (b,55 0l ojlac w8l) jlaie
)|).9 f°"5"""‘°5‘” J)9$ r AW ochT GLQ‘J.C WY 6)_,..»..:‘
Sz a0 TV sleo jo celu FA 5l aw g ool oolo
sy (28 il (o ST oler lasSe
Qo0 Y0 e YA g VF A locels o Cog ¥

B a4 das sa eolel slde b 39

WA g oy sl aslh (g pSe ]
2 ) e dele VY (S 5751 G w090 LG o
bz 9315 b il (35 5 Ll 550 aabad O (5500
sy Glp S Skl 88 efe) cds L
339 Gl (WG) suwl sy (39 wiile olaasls
i ey 5 GBR) o5i5 wn) 25 (BWD oo

\YY

o> obxil (Manikandan et al., 2009) <.l
@bl (35 b sleaiss ogasn obinl wly cmlis
slaadads op el 5l 08 abuly e alex
Lo ys5llos obS 5589 4 azgi b g ol ot 559
Coonl 35 g ,0iS (S0 Cgiz g o> Gble o
Jbd can; LS 5 5 (2L asS pl 8 lac 5l colazl
31 oolitl Ol 31 paend Ban b ol gadss o] olss
Ol 5w, 5,Shee Lo eSlle Cudglla oLS 8 lac
Jblgg> kglb}i:..a o @‘M\Gui gSL‘”w-.’.}j g aly

08,8 ol (g ksl

SLRCITEEU Y

O Bh9x bl yb 9 650

U"’)s)" 9 J..MS: olf)Lf ) \var UL‘ML’ 3o d,.m &)“‘
plsl 59, FO wae 4 jlelz 550 sl Sliios 355
o5 S Olyz e 6,5l atda 93 jlan 285
5 ol WS 2o 4 lagSe s Ll L
Vgl ¥ 0 i Ve cld b b oWl (5l
50 NAd (G dnlad B¢ Jull 1SS e g 1SS
oo VEID 0T Jslre o5emST uSiles w090 Jsbo
Ole 5 2 00 05 IEY 600 (e i 0 08
g AVE/Y pH

2 ksl (g)ls ol oSl (Joibl o las ags
YO iz o b lede Sl 5l oo olsye Ll
Ly b ey o iz Jsb s Jles 4z
5 5SS oI5 4 5 00T 4 by prlas 5l e Vel
Ol b LoysSlle olS 1ozl jo ot ools Jl iyep
oBisle;l lod j0 L g 0dd gb g Cawds hade
S 00S e lp b had 3 4 e g S
P9 3l sxSestas lp g ead eslitul g &y
53 e libiul sla iy, Gebul ol ool | ygenl yuls
Voo a9 008 0jg bysSdle jogy 085 Ve a

1 Maceration method


https://dor.isc.ac/dor/20.1001.1.10261354.1400.30.1.3.8
http://isfj.ir/article-1-2231-fa.html

[ Downloaded from isfj.ir on 2025-08-23 ]

[ DOR: 20.1001.1.10261354.1400.30.1.3.8 ]

ol ) jlme it - gy 450

OLKen 5 s 50b

(Wangmi et al., 2009)
WG= (0,5 ol 03— (2,5 adsl o35

;.\J.))f oolaiul JJJ L_SLQJ}A)S )‘ (FCR) LS'L'\'C

BWI(%)= [4:56 55 cuSilee — adsl (359 uSilea]/ads) o35 %)« +
SGR=[(2,5) 2l 039 b w8 = (2,5 adsl 55 ok 02,80/ o5 0 slos, X - -

FCR= (f)f) 00l B8 puan Lg|;\.{:/(|n).5‘) 059 Ll 38!

s ooliteal (NS- 15083 jlacecST, 1y5ibisls

00l (g bol ki g 4 5285 (%9
oolisl b ool 5085 Loy pmilyls 5a0UT plocl 51 L3
5 4 glp b w,, Shapiro-Wilk gl 5
&lyp 9 SPSS (V. 17.0) s ! asb, 5l ools Julos

One- way ) «i,b S Luibjly aps 51 5l
sl nSle duslie ol oolansl (ANOVA
oSl eyl b (P<+/+0) ks o e bl
Excel 2013 1580 o 5l lo IS pasy (1 g 28,5 ploxil

0,5 oolazul

Pl

Al slaglie 20lde 55, FO 5law wl, sl asls
Vodser 5o L)l ojlas sl sleo e b (22
Ol38l coad S (39 oled (g el 00l ools &3l
Lol 4,355 glagSn )0 039 0dy cupd £ (% 033
O oRe shls Jsibl (00,5 0 ojlas g5l alis o
g ol byles plo b gylo sme Oglas 5 090 Slade
(P<e1+0) 590 2ol jlos 4y bgs e jlade 1y i0S

slasi 4 35 5 5l Gl glesSes @l SloS 5 U
xS g jlbT G 5 2ol Jaiie olKiulo;] 4y anlad O
olyor) alY JS S (455 )0 S Cush; w2z
503 9 o oS 5l slowd (izren 0l plonil (awgy L
F 039 5 8,0 beFan Oliee 5 Silulie $Kee digy
28,5 18 anslie 5,90 9 5 pSojlal o jles (o 55 alid
K1100, HANON Co., ) JlalS elSius b oputigy
S o3l AluS g hg, 4 oy 5 (SOuth Korea
DZF-) o5l j0 o> slagis oyols)l 3 b cughb, o
Y. sbs ,o (6020, ZENITH LAB Co., China
5 00,5 plxl celn FA-VY Coe @ of 5 cile ax o
ool Slwl 5 Sas diged S e gl
ol 5 ole az g0 Feefee Glos o e sbesSs
(FD20, Shimaz Co., S5 xSlo,sS jo el £ oo
Sz sl (AOAC, 1995) sias sols 41,8 Iran)
Zheng et al., ) Biuret kg, eolizwl b S utigp
céls ELITeCh )by oS 5l oslid L o (2017
5 slaes 3l cudlad (g 1Fo sl cagm o plol il
cuS o) Biorex, UK 5,5 slaceS 1 o Sl
5 9 NS- 15032 bgenns anSlpgw w3l iy

2932 393 FO (b 59 (25 sl (5950 9,Y oy 41085 9wy o2 LD 1 0 e Ly eSdl o )las cilise zabw F10) Jgu
(8 )15l (gUas 11 Kilio)
Table 1. Effect of different levels of Salicornia extract on growth indices of white leg shrimp PL during experimental
period (M+SD)
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Figure 1: The amount of protein in white leg shrimp dry carcass at different treatments. Different letters indicate
significant difference among the treatments.
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Figure 2: The amount of fat in white leg shrimp dry carcass at different treatments. Different letters indicate
significant difference among the treatments.
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Figure 3: The moisture content of white leg shrimp dry carcass at different treatments. Different letters indicate
significant difference among the treatments.
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Figure 4: The amount of ash in white leg shrimp carcass at different treatments. Different letters indicate significant
difference among the treatments.
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Figure 5: Changes in protein content of white leg shrimp muscle at different treatments. Different letters indicate
significant difference among the treatments.
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Figure 6: Changes in glutathione peroxidase content of white leg shrimp muscle at different treatments at the end of
45 days. Different letters indicate significant difference among the treatments.
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Figure 7: Changes in Superoxide dismutase content of white leg shrimp muscle at different treatments. Different
letters indicate significant difference among the treatments.
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Figure 8: Changes in Malondialdehyde content of white leg shrimp muscle at different treatments. Different letters
indicate significant difference among the treatments.
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Abstract

The main objective of the current study was to investigate the effects of ethanolic extract of
the Salicornia plant on growth indices, body composition and immunity of the western white
leg shrimp juveniles. Experimental treatments consisted of O (control), 1, 3 and 5 grams of
ethanolic salicornia extract per kg of base diet. Each treatment consisted of triplicates
containing 50 juveniles at each tank. Shrimp were fed 3 times daily about 5% of body weight
for 45 days experimental period. At the end of the experiment period, 5 shrimp from each
tank were randomly selected and growth parameters, body composition analysis and
immunity indices were measured. The results showed that there was a significant difference in
each of the measured growth indices between the control and other treatments and the best
performance was observed in the diet containing 5 grams of ethanolic extract (p<0.05). Body
compositions and immunity indices results showed that the best performance was related to 5
g ethanol treatment and had a significant difference with other treatments (p<0.05). The
output of the current research revealed that the usage of the Salicornia extract has positive
effects on growth, body composition and immunity of the western white leg shrimp.
Therefore, usage of salicornia extract of 5 g/Kg is recommended in the shrimp farms.

Keywords: Antioxidant, Superoxide dismutase enzyme, Postlarvae, Carcass quality,
Malondialdehyde.
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