VYAY/FY.e s o g b

WAYEINY i da b

WYY o
..\m»b‘sgfaoamc-_xsb)éu&»ul)lshublcw))o

(Litopenaeus vannamei)

Ol e R ol ¢ ans olie BASUED o ;oo 09,5 i)l (i IS (ggmmitily 3 Fluwd )8 (ghosn] By 5
Al oy ol (b mlio 8BS (any ) Lazes 05,5 jloliwl 2 4l dwos s paol

Oyl iyt oKy ol qlie 51Kl Mus 09,5 Jbdliusl 1w (Jg w5

Ol eyt oRKsly  oambs polie SIS camns j Lasmo 09,5 bkl 2 8 gl Ol s 5

5 2o 295 slaplul g Ll o 1, uj sS4 00id)ly 1S Sl lojen Lol bl ylusl olie mlio oy Sets ;I ub).:\
Gy b oS Wl She ol ) e agSie iS o Jitie pludl Calig)d 5 5Vl (6 oo & (s e 2 bz
WS upodl8 pSi il cdale pols g 13 o) cpl S oo by O 5l S polie (65l ol Lisdg o588
S Gl )ikl (Bolal g0 4 badiged 9o (o) (LitOPENARUS VANNAMEI) Sdwl (5550 &5 13 (595 5 e

A o gl S g 039 Jsb 1l 3 05 jadsr 5 ol slaplinl g 13 ()5 (sla sl do adige (ul 3
2ol el Cawd 4y ool Gl ol I oolitul b cljls clale 4 bgyyo (claodly g As pudd )5 mudd 59, & cdhiae Cdl e
Coiz 93 (it 210 292y (Sted K0S b ized (B lojite b SIjle Clle (o ol L ool (glol U]
Ly s e gy (03 03,8 o Wmodls 1 i oy 5 ouadlS 318 5,00, 1S0) Ml (g fobins M) 3l cdile L ]
<9y o y2j Eypo s 3 3l gans 595 (95 sloline M 1yl (g9 35 5Ly0) b samlite (g laline M 408,
ol 51 e (g5 5 e oSS 3l e oS ol Lt 3l ol by 3l calé duylis oradlS < S < _mo
g5 o3l lul 1 e cale 4eedlS 315 5,0, Lol «isl MAFF 3 NHMRC WHO FDA

(Litopenaeus vannamei) suawly (soSue ¢ pims i3l (ol (Sagll )bl @ lulinl 1 gaudS” 15519

Email: a.hamidian@ut.ac.ir Jofums Bl gi *



yyvay UL“*‘A) & B)Lo.«ﬁ sY 3)9.) ‘U‘)’l L;v.u.lo é:L.a 4l>u Mo

&

Khoshnood, 2006; Kheirvar & ) =S .« sl 2
.(Dadolahi Sohrab, 2010

ks Slan Ol 0556 s s
S T B PR C R S
Los il ol glademe 55 5l Sl s 50 5
S U155 e o 35 b ol L lesls ol
S Dl e sl S Ol
Lioly S e 5l K s i o
elasil Ol =l 55 o5 54 (Litopenaeus vannamei)
slab > Olocecas 3 Ole 3l Ol L) sl
S e e 5 it sl Sl
shyls La K Sl il (Kurun et al., 2010)
Sl o380 el ladenl Vb S U s
SE D € Brp Bg A slapslos TSl s,
(s oty o e e (S O (5 s
Smith&)c,_wl(..“;.l_wu_zi;“w‘wﬂjamé
ia L .(Guentzel, 2010; Movahed et al., 2013
LUl 5 0358558 s 0 e S cdidie ol 2
93 s Al 35 S e b 4SSOk
SUR{ - CHIVC PO U DO B It SN
Cogun et al., 2005; Shahab Moghadam et al., )
el My Oliadss 5 d) e pl 5L (2010
Brms 511 oK polie 5l 5ok Ol ST (51
O PR PER PP INCUE PRI JUHIE
omllan a5 L, nl Sy med ST
5 Sl gl il S Sl3ls 0533055,
et e ol Slalasee 4 OT 0 5
o35 lnst 5 Ol s Ladl sy ol 3L
05SGas S o,y o sasay iy Sla s 2

J}QJG UNLAA';-‘ @jf w‘ DL v\J‘O-)v:oJ L;’L'.’.))‘

ol .\

S dems e 1S 1 0Ll ol b 51 S 0L 5]

Sya 503 plaesysl b opl plie g5 glubisl

3 ee 03958 Lall O ome o 55500555 55
Naseri et al., 2005, Askary Sari & )
N Sl s (J- e 53 (Velayatzadeh, 2010
s Lacail s 1 (ol Lot ST 4 sdiis
Ol s Slaas o Ol 53 5 e 355 Glapldl
e Ol g 5 VL ol sl | 5l e
.(Kheirvar & Dadolahi Sohrab, 2010) .S
Gl S Wl gl glaodo VT (K ol 5l
otd iS5 Sl Gl G s s a0
s s Ladl e il bl a5 5 il
il T 3 LaoT Jliis ol g cpder B ol
.(Parvaneh, 1992; Askary Sary, 2010) . .
ot ol Gl ST 55 Lol VT ol 5
el Sl glac e 5 ab glaal
—= .(Askary Sari & Velayatzadeh, 2010)
5P peedlS Al S cpl 5l e
glackle js o> 5 Col olis astlil om0 s
oS o o bl o 03 Dls g 50 S 5 Gl
r_<ﬁ>uﬂ)>&1,@)cwvuu ol 5l &
3 on i 5 5555 Ol e pilie (51
Canli & Atli, 2002; Askary ) .= ls old! sus
Ol asil> Lal (Sari & Velayatzadeh, 2010
5 5 sme 35 5l SSUSS LY 4 o
i s g e 0Ll Ol O3l bleay e,
Sy Fldep Dol 02,5500 e e

L (e 5SS 2520 Ol 5o



@

(Litopenaeus vannamei) Juawl (5o5ue e bl jd S olild clale )y

Cr s el sl Gl g s ol (slo )l
cdmip 090l (S S s Y LS
Sl b w bl 655 0 5 o5 G 0l
el sl JLasl Olgr bl e 4y - 55 LB
& Sweeney, 1994; Wyban et al., Wyban)
B 5l Lasd sl .(1995; Nosratpur et al., 2012
(S S Ol i 5 Al S Bl 4 dis
5o Ll e S8 1, 0L 5 0L, b
o33 s glie Laol an i, laass o>
B 5y (e slge S 5 s i e sl
Sl s oS S al (e s, e
b as e sl Sl sl (I s
«(N.R.C., 1993; Wu & Yang, 2011) sl . ,»
ol e ol sl blss Sl ledbl L
Cheng et al., 2005; Wang) <ol oz 53 550
J 5 ol sl «(etal., 2006; Wu & Yang, 2011
ol il Ss Gdme sl byl 5L
S Bl 5L el 5 oS ols s AL
e 5 bl S e 55 s Sl
2n TGl e Gl glacal 53 5 Aisa
o SV dipd o 081y Sl b Ol 4 s
Gl S bl el S b ls3l sl s
Wu & Yang, ) Lol ails s oldl bl

s e 0L 1y 4 pl 5l gl ) JSs (2011

Mol oo Y JSu

Litopenaeus vannamei (Ictioterm.es)

G A g5 e e opl s Sl
4 4S 5,5 6,51 (Y44Y) Srivastavac 3 Joseph
(Dt 03 7S (ot 835) S SIS L s
>SL. Penaeus indicus (s ;5 s (o385 JSS
(e Azts , Madras s Ennore 5>
—=le (1440) Ruiz-Fernfindez ; Paez-Osuna
(edlS S US e JSG S 8] DlaS
Penaeus ) ;S 550 3 15 (s 5 oS
Ly 5 aslbssg,y aslas glaleo > 3l (vannamei
Tron-Mayen , Pagz-Osuna .o——s S ., »
28 oAl K S s s ke (1445)
Lo Koo 2l 3 1) (s 5 peodlS e« JST
J>1sw 3l (Penaeus vannamei) &5, 5 o>
Yang s WU 005 S s S8 o, Jled
(o3l (IS o ) S s Bl (YY)
slacasl s 1y (s 5 28 (ol s oS
Litopenaeus ) s ¢ s5e LS 5 atw g calias
Gs b 5l x5l 53100 s (vanname
50 0 Olpl 02 S el (s 5 03,08
(o) i Ol clale (VYY) s
Ss Sl o  (ogmzr 5 e (S0 puedlS
Litopenaeus i5,8) i, 5 2lios b
ol GlasT 51 sdis s 4 503 ((vannamei
L3S eend (ol ) Sedis Ol
S lS i Sl S s, s
Litopenaeus ) di b 550 $55 55 G5 5 o
NP PP-C LU PSS & S o3l Ll (vannamei
Aol (65K s o LSS 1 Ol Al 1
bl 0Ly Bl Sl Sl (6588 5 S8 () Sl
Sl L 5 0,5 Sl plas S 510 S


http://www.abebooks.com/author/James+A.+Wyban/10322127/?cm_sp=det-_-plp-_-author
http://www.ictioterm.es1/

yyvay L)L""“A) & Z)Lo.«ﬁ sY 5)9.) ‘U‘)’l L;v.u.lo é:L.a 4l>u Mo

&

53 1S e e LAl S ey 2
Sl Sl 0SS e 3 e 85 20y el
e C3l 5l e S0 Y Slade OF 5l a5 deas
O35 5 Mo (St (8 L bl 51 S5 oo
0553 OF 3l domy 5 A5 dpalome S350y 450 2 333
s Sl gl e O I slags
Sl e S el 2 e T s S e
J=ds amaae Gl Sl Jsans H5 b 4 S
OB AES G e Ml 3 30 5 034 S|y
S Sl S sl 285 Sk e
Eisler, ) 5530 o guime 4l pans I3 Lals
sAd Ay gean Lag ey s e (2006
Sl S Do & Sm e en slie 4 baad sl
b 855 s 8 ol i pn 100 gles o gl s
L s esls o3l 0l 51 Laass ga zo= 3 o
dons Ak e 55 558 s e GUT sl 53 Ll o
Sl e 5l aslital b sddsbo! Sl gl e
5 <L (Whatman, England) ¥V & la_i paily
Froao hai Jlss OF 05558 Ly Jpdos oo
Lags oy 53 (s =Seslsl Ol g oy 2 s
cble (oo lg s (AOAC, 2000) 1i o,
oS 5l eslial Ly Lo god 31 S5 o ys olie
(Perkin Elmer, USA) a3l o e 535 5 Sl
i yes e (ool sladiped b Olojan . 2513
A eslal (Uas o)l sk 40) J xS L aals
el 51 3 G, b 5 s den (o oa
So 5 el el plo 3 el A s zabesl
b 5Lss ST L e (23,5515 () ) Le
Sobhanardakani et al., ) J_& i 5 g s

(2011

o bs, 5 3150 .Y

ool i S e 5l sl g 4 ksl g
a3 Y 5 500 pll Ol SO Y peas
o Ladssad ol (ol 2 (65050 Ol 5o
wlaole J}‘H)Jjj.:ﬂ D= S Sl
OB 5l ags 5l e L ged 39 el e 5 Oliw o>
(23 513 503 SIS (50 AS i 1 3
(o AL el 3 ol ke L oS (6550 o
Sslm S gim Sbaanr 53 e b 4 s i L
si= = sl Sl WSS Lo v s 0y
53 Tasi Sae b 5wl il Ko glad yal
2l Jlesl oKl sl & el
SN Gles 55 55 b s ek sl des OF 51w
As e b alesT plowil Ol B 518 5l i 5
el o33l9s e (Sagi-Dehkordi et al., 2010)
Il o8 5l b sad o ilasl 5,05 51 )3
A 3 s O ol sl agl B b sl JLal
et e ST gt e sad peles OF
SOl ot DS 5 ) i B A el
SR U P [ R WP 22 0 a5l Sl
L) 55 5 oaliianl Ly s sad S b s
St al U LS pad IS 055 5 o oo ) 235
A e (5 ) 233 L) Sl 69315
slal zme 0o 5l)ls 4 a5 L Laad god Ccr
Ol L gl Jsl slaly i 51 iy p !
.(Wickins & O’C. Lee, 2002) J& asis O]
S glawend 05,5 5 5 gilald Sl e
S L s esls s o aie Of L bads gel

‘J_>- c.bj_: ﬁ.’\:—c—nﬂ%‘ OTPJ\SJJ}J)JASc@-JB-



(Litopenaeus vannamei) Juawl (5o5ue e bl jd S olild clale )y

G
S 055 5 IS dsb dulms) (i w0
35 S S CBle 5 ) Jsdr 3 (e gas
Y dsdr s il (55K Alae 3L s anlllas
sl 0 0351

Soger Sl o8 2l LS addllae ol s
S dsb s S 055 s slasane L 15 )
et osbieen (P>/00) 5l s s (Saen
25 S S L ol 5l S
el b lesle 5 5 Ca 53 53 (P>0/00)
ol (Golslme BV (G55 5 e (S5 D
SN il aslS 513 55055 Ll (P>4/00) wis
Sl 5l S ke (P</00) 55 sl
Sl 3y s sl OVl 55 LS L
g alae Sl s Dl measd Ay, (P>+/:0)

'@AJL§<L}§3‘;<W<6JJ ZJ}{;_{)'CJ)M

<ol D3l 5l Laesls o s 55 61
sy Gl 4558 8 53 A e3lized SPSS 19
ol e ble L oss L b o Bl s s
Slds cble Ole BLi1 s i o ¢S
RS CN Y PIS| [ I COR SV W
Cale U i bl sl A eslizl
coble Ll Lassls 5 la s o LT 4ol ool 5l
Oga3l (3,05 34y Slalme Coat| K il5ls
o=l A s S8, S 4 i S
o o3 Sl Clle St el sl 6 LS
sl O] QS &y go 5 LA eslinul 4 5S
LS i slacsdast (8L (sl oSSls 0 e
o oBl Al gl 65 8 s sk es 25,
S 4 lged S 5 O3l yileal pslie b 5l
~ 3 S 5l S O5asl G b 3D Bl i,
Ol G b 3D Laesls 035 Ko 5 (G o
gl At s G5 slal s3] 5l e (05
A an § b s Aoy 0 addlas pl s (g bslias

(e St 5 g U5 ) J g

Sl Sl oSl S5l Jrety
JEAY VE/VY Y/ (o) IS Jsb
Y/¥YV 14/140 YY/¥00 Yo/YYA ((,;) JS 05

(55 0139 @5 33 £159500) ey LS s By 5 axlllan 390 (i O Clilé S Y oo

Some Sl oS Al Bl e 54
VAV ARS V/EY - 15OF 38
- IYAY FIV-Y YIAAY ol ff IS
V/Ya0 ek V- /0AF OIOAY e
V/AYD VIV .Y Va/0FF Y¥/Yay S




yyvay UL“*‘A) & B)Lo.«ﬁ sY 3)9.) ‘U‘)’l L;v.u.lo é:L.a 4l>u Mo

(035 53 558) aianly 9500 Bas L ;3 aalllo 3,90 (uSiow 1318 CILE (oo g A lln T Sy
B3, ailw! 5 Olaille bl b

S3s o S o 3o3S e &
\YE/0 g0 V/VA VYV Joseph & Srivastavac, 1992"
Fe/SEVNAL YY/vEO/A AVARCECVA CORRYIN LA u g Paez-Osuna & Ruiz-Fernfindez, 1995
OO/+ £/ VA/AOEN /o + ND ND™ Paez-Osuna & Tron-Mayen, 1996"
WAOSEVANE Y/ YPEA/NS - ND Wu & Yang, 2011
V/YOE /oY JYSE /Y - Q/AL /Y Movahed et al., 2013"
Yoo K - /Y WHO (Pourang et al., 2004)
VO \e - /0 NHMRC (Pourang et al., 2004)
O Y. - /Y MAFF (Pourang et al., 2004)
¥ ¥ V¥ \ FDA (Movahed et al., 2013)
O Yo - A (Movahed et al., 2013) 0l .l Lo 5 luleal des 50
\/PYEY /A VISYEV /Y S/EVEOVA VNN (Aialy (5550) ol dnlllas
FY/VOEV/YY YAINYEX/AS  YS/AQEY/AA  F/8AL/V) Qu.ﬂt, Ss5ae) ol dalllas

el JJ 3% u,an‘ » aoals J..o_l.w E) S 3% U"L"" 2 aoals u.«v\ S
Non detected s
3ddodes i (Sosed e b S5 O U

i e b oo 5 (S s SRS 2

et 3y s olllial slas b ol dallas @L:J Y Jad> s

)m;u;l,:,:,gbﬁatsu)«s;\;ou;w

el 0l aolie wline Ol la Cuu
N PR U S CR Y ST
ol g 635 oo o3I G 1 Sl L 5 Paez-Osuna @l_:; L s ] CLJ (B
05 o3l Sl s skan (1440) Ruiz-Fernfindez
e ey S L 5 e Aaly a5 b o3I L]
o S S S L gl S 5 il
il Sl VL glac Bl La 585

Ruiz- ; Paez-Osuna slaassl Ly Ly &5 mls
5 e OF 53 540 sees (1440) Fernfindez
ol ds sl fuj@_aq,_lé.lb#)\wj;w
Paez-Osuna i s ol b bl s sl (S
Lol 53 .cmils s (144%) Tron-Mayen L sle S 5550 oS g5 50l bl s S e
als g me |y (6 ke S5 SIS 5 85I
S VK VR WRCH U E IR
(1440) Ruiz-Fernfindez , Paez-Osuna s 35—

S 5 JSS Slm i 53 53 (5 )lslae S
s 55l i 1y S5l s9s 8 Waesle 31y 552
by bt wds a Yoo ool o disls o mans

.(Paez-Osuna & Tron-Mayen, 1996) .. G5 53 25— (1447) Srivastavac ; Joseph



\

(Litopenaeus vannamei) Juawl (5o5ue e bl jd S olild clale )y

Wb 5 sy Olw gyl (2 53 Ay
el 31 i Oy IS 3 s il T s
I e e 53 e pd 53 Jsles e mees
S slmesls cadl .(Phuc Cam Tu et al., 2008)
S g el Lol s W e
25 03l> 7 b p2eS DB 4y Cad e
slacble gl> o glalasms 5008 S b
S lasdis 38 ol 5 il s 5 555 VY
a5 S Ul aon gle o055 5 Sl o
(Canli & Atli, 2003; Wu & Yang, 2011) leas

ls Lsdig m Seplul ol e bl Lyl
S 28 eeslS bl oS 5l Ol Slii b
S i 5 (YY) 0L, s Movahed  4aJlas
Al s 5 5 IS chle s b ey b
o 3 s el s 4 VL Sl Sladlas
Movahed axdlas 3 i Sl oddis Sojlul clale
Gz 5l VL Hy b 5 (YY) 0L
39d> 55 Ll «(144%) Tron-Mayen , Paez-Osuna
Slallae 5l 50 ga, B chle s b tags Ll
Yang s Wu  ()44Y) Srivastavac 5 Joseph
0L s Movahed 5> 5l 5 i (Y0)Y)
sy latass sle s 53 5 %S (Y01Y)

53 03 el slas bl b ol3h Bl dlie
5 e LS ole Clile oS sl Ol Y s
ol opl sy somal sllead slie 51 zaS (g5,
O Sl S G A e S
Sl s il b e DEAS G s
Ol 55 o e QIS bz 83155 1) macnd 5
S e hle asls 56505 Ll Sl el
LA 65 28 55,5 055 bas Ikl _ales

Cidue Sl Chle o lsles G 5
Ruiz- 5 Paez-Osuna i s ml— sl
s Lol ) 53 25 (1440) Fernfindez
53 A B Sl 5 e il S
el O] i b a4 dae b

plie dede il s Sl pess (555
sMovahed ialles 5o 4 o la fags
i e (553N Lol 3 3 (YY) O, San
Yozt O JraS sy e < 6})<V.:AJLS O g2
am SHoalaS 5 s 6t LS 5,5
by s g sl ol Sl ol s
—ole Olagss e ;s .(Movahed et al., 2013)
o o ol a4 s VL slie s (g
g 4l

S s 5 s b S Al @ a5 L
Ll pbs Ol sy idens kS (55032 508 53 Sos 02
Balkas et al., 1982; Joseph & Srivastavac, )
S5t I35 5 i oS ol Jazme (1992
e 3 S Kh cda el S 5 SO b
N.R.C., 1993; ) 0L 5l A gl 5 gl dss slasls
Al 2 VM:JJ{L:» sl s Wu & Yang, 2011
o OLLes (sl ediS e il (5l A eay s
o= SV sk ls e 55 1 et s
A5 3 51 ol bl 2 4 b e el e
0 5 el S iy 48 AEL il pen

Tahon ) »5d e Joate O35St 4 OLSe 5 5 OLLAY
et al., 1988; Brouwer et al.,, 2002; Lee &
Shiau, 2002; Mackeviciene, 2002; Phuc Cam
L 4 (Tu et al., 2008; Kurun et al., 2010

1. Haemocyanin



yyvay L)L""“A) & 5)Lo~.«:3 sY 5)9.) ‘U‘)’l L;v.u.lo é:L.a 4l>u Mo

&

2008; Mokhtar et al., 2009; Movahed et al.,
35 Slgiin Sl Gaed (g Sem 5 (2013

el d 55 Cand s B 5o e S s &S
ot DUl bend 1 5e) il b

S LA iS55 e 5 55 5 20 sla Sa
S5 Carnd s ek e 5 ol sla ziS
5355 bl (LOT a3 S35 alss Glasld
5 Gt a3 ol 5 ol L s ST i
S5 a8 Sl Lol (i sl
bl Slesss Do wadkie s s gl |2
.(Movahed et al., 2013) s ;.

3 gl Al el ) s sams) (x5 4
JF1e 4 siuslis laclay 5 (8 Sllas A 5
e3lS Olgee a5l ool LoV 51 el S 5o
sMovahed idlas ;s il 3K 4558 ol s
3k ) sl S 58 el 53 (Y2AY) O Kes
03> el Olgee (2131 cnl 2l 25 5L WHO
res LaSal; b 5 el S S S
Movahed et) s, <151 OF sl 2alS (511 il
pls s LS b (al., 2013
Wl b el sladle j3 aS sla iass
P O I

Mohammadi Ashnani et al., ) <ol a4, ¢L>,u'\



@ (Litopenaeus vannamei) Juawl (5o5ue e bl jd S olild clale )y

References

[1].
2]

[3].
[4].
[5].

[6].

[71.

[8].

[9].
[10].

[11].

[12].

[13].

[14].

[15].

AOAC (Association of Official Analytical Chemistry), 1995. Official methods of analysis, 16th
ed. Arlington, VA, USA.

Askary Sari, A. and Velayatzadeh, M., 2000. Lead and zinc concentrations in liver and muscle
tissues of two fish species, rainbow trout (Oncorhynchus mykiss) and common carp (Cyprinus
carpio) Journal of Iran Veterinary, 7, 1, 30-35 (in Persian).

Askary Sari, A., 2010. The study of heavy metals (Pb, Hg and Cd ) in (Barbus grypus) and (Liza
abu) in Karoon and Karkheh rivers. Journal of Marine, 1, 4, 95-107 (in Persian).

Balkas, T.I., Tugrul, S. and Salibogh, 1., 1982. Trace metal levels in fish and crustacea from
north-eastern Meditenanean coastal waters. Marine Environmental Research, 6, 4, 281-289.

Brouwer, M., Syring, R. and Brouwer, T.H., 2002. Role of a copper-specific metallothionein of
the blue crab, Callinectes sapidus, in copper metabolism associated with degradation and
synthesis of hemocyanin. Journal of Inorganic Biochemistry, 88, 228-239.

Canli, M. and Atli, G., 2002. The relationship between heavy metals (Cd, Cr, Cu, Fe, Pb, Zn)
levels and the size of six Mediterranean fish species. Journal of Environmental Pollution, 121,
129-136.

Cheng, K.M., H.u., C.Q., Liu, Y.N., Zheng, S.X., Qi, X.J., 2005. Dietary magnesium
requirement and physiological responses of marine shrimp Litopenaeus vannamei reared in low
salinity water. Aquaculture Nutrition, 11, 385-393.

Cogun, H.Y., Yuzereroglu, T.A., Firat, O., Gok, G. and Kargin, F., 2006. Metal concentrations
in fish species from the northeast Mediterranean sea. Journal of Environmental Monitoring and
Assessment, 121, 431-438.

Eisler, R., 2006. Mercury hazards to living organism. CRC Press, 312 p.

Joseph, K. and Srivastava, J.P., 1992. Heavy metal load in prawn, Penaeus indicus (H. Milne
Edwards) inhibiting ennore estuary in Madras. Journal of the Inland Fisheries Society of India,
24,1, 30-33.

Kheirvar, N. and Dadolahi Sohrab, A.., 2010. Heavy metal concentrations in sediments and Large
Scaled Barb (Barbus grypus) from Arvand river. Environmental Science and Technology, 12, 2, 123-
131 (in Persian).

Khoshnood, R., 2006. Accumulation of heavy metals (V, Pb, Ni, Hg, Cd) in two species of
Garangidae from Bandar abbas and Bandar Lengeh. M. Sc. thesis, azad university of Ahwaz, 73p (in
Persian).

Kurun, A., Balkis, N., Erkan, M., Balkis, H., Aksu , A. and Ersan, M. S., 2010. Total metal
levels in crayfish Astacus leptodactylus (Eschscholtz, 1823), and surface sediments in lake
Terkos, Turkey. Environmental Monitoring and Assessment, 169, 385-395.

Lee, M.H. and Shiau, S.Y., 2002. Dietary copper requirement of juvenile grass shrimp, Penaeus
monodon, and effects on non-specific immune responses. Fish and Shellfish Immunology. 13,
259-270.

Mackeviciene, E.G., 2002. Bioaccumulation of heavy metals in noble crayfish (Astacus astacus
L.) tissues under aquaculture conditions. Ekologija (Vilnius), 2, 79-82.



yyvay uLu.uA) & B)Lo.«ﬁ sY 3)9.) ‘U‘)"l rvw.lo é:Lm 4l>u ‘uMﬁ.«u @

[16].

[17].

[18].

[19].

[20].

[21].

[22].

[23].

[24].

[25].

[26].

[27]

[28].

[29].

Mohammadi Ashnani, M.H., Nafisi Bahabadi, M., Movahed, A., Hasani , E., Mohammadi
M.M., 2008. The effect of using different concentrations of flaxseed oil instead of fish oil in the
diet of rainbow trout for increasing n-3 fat in their tissue. Iranian South Medical Journal, 10,
128-35 (in Persian).

Mokhtar, M.B., Zaharin Aris, A., Munusamy, V., and Mangala Praveena, S., 2009. Assessment
level of heavy metals in Penaeus Monodon and Oreochromis SPP. in selected aquaculture
ponds of high densities development area. European Journal of Scientific Research, 30, 3, 348-
360.

Movahed, A., Dehghan, A., Haji Hosseini, R., Akbarzadeh, S., Zendehboudi, A. A., Nafisi
Behabadi, M., Mohammadi, M. M., Hajian, N., Pakdel, F., Hefzulla, A., Iranpour, D., 2013.
Evaluation of heavy metals in the tissues of different species of shrimps collected from coastal
waters of Bushehr, Persian Gulf. Iranian South Medical Journal, 16, 2, 100-109 (in Persian).

N.R.C. (National Research Council), 1993. Nutrient requirements of fish. National academy.
Press, New York, USA.

Naseri, M., Rezai, M., Abedi, O. and Afshar Naderi, A., 2005. Determination of some heavy
metals (Fe, Cu, Zn, Mg, Mn, Hg, Pb, Cd) in edible and non-edible tissues of Greenback mullet
(Liza dussumieri) from Bushehr coastal areas. Iranian Journal of Marine Sciences, 4, 3&4, 59-67 (in
Persian).

Nosratpur, A., Kamali, A. and Akrami, R., 2012. Effects of Immunogen Supplementation on
Growth Index, Survival and Body Composition of the Pacific white Shrimp (Litopenaeus
Vannamei). Journal of Renewable Natural Resources Research,, 2 (4), 65-72 (in Persian).

Paez-Osuna, F. and Ruiz-Fernandez, C., 1995. Tracce metals in the Mexican shrimp Penaeus
vannamei from estuarine and marine environments. Environmental Pollution, 87, 243-247.

Paez-Osuna, F. and Tron-Mayen, L., 1996. Concentration and distribution of heavy metals in
tissues of wild and farmed shrimp Penaeus vannamei from northwest coast of Mexicao.
Environment International, 22, 4, 443-450.

Parvaneh, V., 1992. Quality control and chemical tests of foods. University of Tehran publication.
322 p (in Persian).

Phuc Cam Tu, N., Ha, N.N., Ikemoto, T., Tanabe, B.C.S.T. and Takeuchi, I., 2008. Regional
variations in trace element concentrations in tissues of black tiger shrimp Penaeus monodon
(Decapoda: Penaeidae) from South Vietnam. Marine Pollution Bulletin, 57: 858-866.

Pourang, N., Dennis J.H. and Ghourchian H., 2004. Tissue Distribution and redistribution of
trace elements in shrimp species with the Emphasis on the roles of metallothionein.
Ecotoxicology, 13, 519-533.

Saei-Dehkordi, S.S., Fallah, A. and Nematollahi, A., 2010. Arsenic and mercury in
commercially valuable fish species from the Persian Gulf: Influence of season and habitat. Food
and Chemical Toxicology. 48, 2945-2950.

Shahab Moghadam, F., Esmaeili Sari, A., Valinassab, T. and Karimabad,i M., 2010.
Comparison of muscular tissue concentration of heavy metals in sharpnose stinger (Himantura
gerrardi) and bigeye scade (Selar crumenophthalmus) of the Persian Gulf. Iranian Journal of
Fisheries Sciences, 19, 2, 85-95 (in Persian).

Smith, K.L., Guentzel, J.L., 2010. Mercury concentrations and omega-3 fatty acids in fish and
shrimp: preferential consumption for maximum health benefits. Marine Pollution Bulletin, 60,
1615-1618.



@ (Litopenaeus vannamei) Juawl (5o5ue e bl jd S olild clale )y

[30].

[31].

[32].

[33].

[34].

[35].
[36].

[37].

Sobhanardakani, S., Tayebi, L., Farmany, A, and Cheraghi, M., 2012. Analysis of trace
elements (Cu, Cd, and Zn) in the muscle, gill, and liver tissues of some fish species using anodic
stripping voltammetry. Environmental Monitoring and Assessment, 184, 6607-6611.

Tahon, J.P., Van Hoof, D., Vinckier, C., Witters, R., De Ley, M., and Lontie, R., 1988. The
reaction of nitrite with the haemocyanin of Astacus leptodactylus. Biochemical Journal, 249:
891-896.

Wang, W.N, Wang, A.L., Zhang, Y.J., 2006. Effect of dietary higher level of selenium and
nitrite concentration on the cellular defense response of Penaeus vannamei. Aquacultre, 256,
558-563.

Wickins, J.F. and O’C. Lee, D., 2002. Crustacean Farming Ranching and Culture. Blackwell
Science, Oxford . Second edition, 446 p.

Wu, X.Y. and Yang, Y.F., 2011. Heavy metal (Pb, Co, Cd, Cr, Cu, Fe, Mn and Zn)
concentrations in harvest-size white shrimp Litopenaeus vannamei tissues from aquaculture and
wild source. Journal of Food Composition and Analysis, 24, 62-65.

Wyban, J. and Sweeney, J.,1994. Intensive Shrimp Production Technology. Argent Chemical
Laboratories. 158 p.

Wyban, J., Walash, W.A. and Godin D.M., 1995. Temperature effect on growth, feeding rate
and feed conversion of the pacific white shrimp. Aquaculture. 138, 267-279.

Zodape, G.V., Dhawan, V.L., Wagh, R.R., Sawant, A.S., 2011. Contamination of heavy metals
in seafood marketed from Vile parle and Dadar markets of suburban areas of Mumbai (west
coast of) India. International journal of environmental sciences, 1, 6, 1177-1185.


http://www.abebooks.com/author/James+A.+Wyban/10322127/?cm_sp=det-_-plp-_-author
http://www.abebooks.com/author/James+N.+Sweeney/10322128/?cm_sp=det-_-plp-_-author

