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Tablel: Descriptive statistics of total length (cm) and weight (g) of Vanamei shrimp (Litopenaeus vannamei) in two
culture ponds in three time periods in Gwater cultured shrimp farms 2018
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Figure 1: Comparison of mean changes (standard deviation) in heavy metal concentrations of copper (Cu), zinc (Zn),
cadmium (Cd), nickel (Ni), lead (Pb) in the muscle tissue of Litopenaeus vannamei shrimp in three time period and the
whole period 2018. The letters of the same name indicate no significant difference in metal concentration between the

&

S
Jol a5, bl (ebly 465 wn @ Yoo ¥ Jlo
258 Olpl po g Sl oo Bl 5o (Shy9n slaaiss
Syge sron kel 455 Olye 4 &S ool pol> >
oS obsl 5LOYAY (Gleg, 5 Sl o)ls 1,8 ang
9 )P rzaen 4SS gladas gl ml Ll S
ple 5l G oanVl 0o S o Cgwe  lgmaS



OLSen 5 (sugdio

5 8 slbo 5 Ay bols (55,5 (s xNele
5 Sl o5 Glee 650leS 5 st slacley
Sl e oe YU s LY 5 LOWYWAY (), Ken
3 Bl slaygliss (YL codld 4 (5 o0 (59, 9 e
oM by g Sl e K Ghen slacale SLbI
Gk 5l oas o)ly Ll W o Kidgd v b,
a0l 609y5 alie Guyb ) a5 jhenail 5 (b gl
S 4335 s 4 bagRes & Lol 5wl ol gl
31 sasme eolatuwl 0 sew I b oo JLl (s)le>
Isazee 5 A5 oo ey (79y5 e 50 o1 5l s &S
Syl el (i 3 T 5 iy a5 e Sosl
.(Amareaneni, 2006) 55,5 o o 5l § ¢l 50

aS oyl yolie plo 4 Cod (555 i paesls 316
Ml 5 Sz ol ploord Jelse e @ wilgi e
.\.wL: U] O 9 o)'L.\.S‘ 9 LS""\'C o).».>u) o o\.\i)’ S9>g0
&S Sope  Js OV waly Vs 5 5l 5 ,%e)
09,5 b ol cuS 5 do 4 wsb YU lame jo )] polie
5 Sl dpbor Dix @y b (eisdsle SH
,» [(Amoozadeh et al., 2013;\vaf . Kea
> )‘ W) «5):‘5")"‘-\5‘ raj.:.oolf )‘..\.5.4 ).ol.> daxlllas
alls b a5 (V Jgoz) ol o3gr ol o it
G S (S50 3590 4,0 (VYAT) ]S 4 u>_>L.,...>‘
G55 (V1) cpallodad o (5 0len «olS o dilais
Sty 5 Sl (o lbmls oy el o s
sl Gleje> Sion obly ke o (OVAT)
@l 4 5 nl 699)9 (ol lie ol ciillas s )5
PVC slacoudly polae «s,5leS slacley o
a5 aBlie 5 Sl o bl 5 (s Glac g
oz 5l OB nis o 0)ly ST 5 132 Bk 5l 5l !
3 sied GleaSy o a5 hdod )0 005 e $5e
Wl el e lbjaile o &dly > LS o wilew
4 g5 azmale ;0 ool 5 iy gy pamedls clale
Gy VIY=FAD (55, VYT p5edlSt &9
Gl 0391 0,5 5 p 59, 50e O-FA0 al 5 YY/A-FY/)
(Guhatkurta and Kaviraj, 2000)

Oliee Oy s1)1s (59, 518 457 5,5 0,Lil s g 090>
Pk 1)) oy 585 (G0 G5 yo VHI0)
OhlSes 5 oloy (155 50 5wl eog (p55kS
P95 5 2 yolie g (nyidey 59) B ole (VYAY)
Shogy g Sles! dalllas (o W0gs Jlade (S o
Adg 5 om0 (lly (LB)5m 5% ;0 (1TAY)
SS9y & bgye OB polie g eS g o i
2 Ohadime (pl 500 addllae [ rizres g preslSy
9 e b (55 eSes Ol mes (e 950

(Litopenaeus vannamei) ,¢ oawl (55
Sype 4 o STy S ()bl el
Sbosy 9 whel) Canl 00y (59, o™ s poaeslS
Clle 50 OYAY) L Kes 5 eoble,> (1YY,
Ol (sB)55 El30 (US55 (59, come) S 38
SISy Soge ) STy 6N e
Ol i 5yl adlae o isged (4155
035 e 9 S5, & baye alas il o DLl aexs
ON o Sl g mesd 09 YU LY 5l o]

=

Srsre i Aoz s 5 53y 8 el o e
5 009 55ee Saislnaid 5 Sdplie slaanTs )0 Lso
J8 ele plye 4 uilowgen LSl ;0 e 3929 5
25l e (Leon et al,, 2017) (58T Jlsl

Syse Slose alac 5 Cevg )5 (59, B S e
5 S35 Slempldle sgg Jds @ wlgoo adllas
oS el sleail o8 22L 207 1s s (slage ]
Ol e po s 0 JSid 1) olae 2l bz
] Sl ] (G 2o Ol 4 S (g9, 880
Ollwes 5 il OTAY (Gles; 5 SleaD) wiliee
£ 69y A Gliee Hog Yo BYs 51 (So (VYAA)
oS olxil jlg aniils (g9, 58 L sladss slacds yos
! 40 J YL polde cvsmslis (g9, 38 og YU
o2 ol aslllas o g e llioo I8 L g,
cadls liE lacdy 1, e

Sl e Ty ol Glie 5 o lol lis
(S5, sbazly (Shysn glpe yo eslitul 550
slaBlb 5 o 2as oolital 8)90 Cgm), 22 (la S,

AY



053 p59,5wm0) WHOg FAO FDA Mollerm b lasbiw! b olily o5m0 aliae il v olpld cllé dmglio 1Y Jgaz

(¥ 039

Table 2: Comparison of heavy metal concentrations of vanamei shrimp muscle tissue with international standards of

FDA, FAO and WHO (ug/g ww)
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FAO: Food and Agriculture Organization; WHO: World Health Organization; FDA: Food and Drug Administration
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Abstract

We studied the accumulation of heavy metals (Zn, Cd, Ni and Pb) in muscle tissue of
Whiteleg shrimp (Litopenaeus vannamei) sampled from shrimp farms in the Sistan
Baluchistan, Iran. Sampling were conducted in April to June 2018 at three-time points of 35,
65 and 95 days after stocking in ponds randomly with three replications from two farms and
two pools. After biometry, muscle tissue was isolated and the amount of metal accumulation
was measured using flame atomic absorption apparatus. Results showed that the mean length
(cm) and weight (g) were 6.15+0.65 and 4+0.8 in 35 days after stocking,10.63+0.73 and
9.61+1.63 in 65 days after stocking and 12.33 + 0.51 and 16.04+1.33 in 95 days after
stocking. The results showed a significant difference between the concentrations of zinc,
cadmium, nickel and lead in sampling pools (p<0.05).The results did not show a significant
difference between the pools at each time interval (p>0.05).The trend in heavy metal
accumulation muscle tissue was increasing after stocking. The mean concentration of metals
was 11.52+0.42 for copper, 82.95+6.65 for zinc, 3.54+0.47 for cadmium, 2.18+0.31 for nickel
and 1.85+0.19 for lead (ug/g dry weight). With the exception of nickel, which was near the
WHO standard, other metals were lower than the standard values reported by International
Food and Drug Administration (FDA) and the World Health Organization (WHO).
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