[ Downloaded from isfj.ir on 2025-11-06 ]

[ DOR: 20.1001.1.10261354.1401.31.2.8.2 ]

(DOI): 10.22092/ISFJ.2022.127149 YY) V-0 Oloal et gale alas

@ © Hgidog i - ol i

900 yow (Blo Cuvgd g WS (Alas CEL 8 PgrodlS g JSW (o gw (i ) Qo
S 3O > 335

s Wosde Fimpis ded
*Ahmadkhoshbin1373@gmail.com

U‘Jfl (i 5 (A yu AR ‘C,u.n.t;s:)jnfM 9 u).:.s]c C.sl_u. I R ‘CAA.u:l)L:_AM bJJg

Ve lana Bndy sl ALARR WO FERE AgIv

oS>

ol ol tl K ols bug T lalow ST gl s Sl sdes b 5 S
Olusl 87 gMb o 25 VL zshan 3 ol s g g (el 53 5 oS b 515038 03501 1) T slagics ST
3 053l 5 USG5 e K Sl Bl o e b G sy st e Bl s Bl S O e | T
3k > (Sphyraena forsteri) <., w2o 5,8 5 (Otolithes ruber) ox,, 55 als 55 35 Gy 5 AS el il
3 e 43S So3T o o 5 SIS ol 5l 3L SlST g a4 _ale £ 5a3 ¥E 3l il £y 5 S o3lo
COoNtr- ol oder o&as abwsis p350n3lS” 5 IS5 b K Sl3h Sl (il it g5 4 dbsised (5luoslsT
o D 25t Splisn ailate 53 Glad gl o (S D3 et Dl caslllon gl bl Ly ad (g oSl AA- 700
5 [VENS S Sw r}:m{ chle g f00E /Y 5 OAENY (e S i 55 5ok eh Olale dlae s
Gdisel 5l xS Sl iy 55 Al o G 5 o Ol mmen T sy pfﬁlf B r;éﬁ NAERYA
okl Sl Sl 28T Cdss a8 5 ey ed Olale diae C3L 5o p sl 5 e Sl Ol g 0y 53
(FAO) c5,5128 513z Slex Olosle ((FDA) K aT (sl 5 138 Olojle ((MAFF) 0SSl c5,5La8 5 o3 &5
ilig Objlu 5 Ikl Slose o b aws s 55 o7 G5 56 wlale 50 359 (USEPA) I aT s jlaes wbila> 5157

] Cwsay iy (WHO) sl

cad s iz oS ale 0298 ale (JS5 cpaeadls’ o S GV GRS

I s


mailto:Ahmadkhoshbin1373@gmail.com*
https://dor.isc.ac/dor/20.1001.1.10261354.1401.31.2.8.2
https://isfj.ir/article-1-2594-fa.html

[ Downloaded from isfj.ir on 2025-11-06 ]

[ DOR: 20.1001.1.10261354.1401.31.2.8.2 ]

e 09 ppedlS 5 S5 e Fw g

Sbass v Omubs

9 ,USED b el sbys lase (Sodll L bl
el Sirs bl e 4y S Sl (1 FAY ] San
wlae slocdl )3 s pibass 5 phgess b
bl g eiia bl Jolie 5 (o2 daglgl
5l o yolie (Yousefinejad et al., 2018) ws 5 -
oo e 51 e g s cpgranls St oge Jord
ON 8 Wy sledar aseen s glaoanYl
Wgd oo bags Lo £l 590 Sl 9 9310 (coms DI ST L]
Sy 9o mé polic 5l o, (Shahri et al., 2017)
mas e (JLuS )5 o3 50 (95 Lad alpdl ool
adgl Wde 5l (0eS o as OV ol g
Sy D Grized ilge oy 3L Congens
($5:lS Sl (G53eS wlig o)y (rirlaiie
9kl (e gl b hrd Gho g (e plus o]
8 als g s lad Gl el ol 5 05
Sousa Viana et al., ) ssi o G505 ;0 (5,500
5O Casgamme Sul b a0 paresls 8 xexs (2011
Ll & oS 5w, w@ld e el o s Hlacél
Sl 33005 5 ol T cloas e a5 Wil oo g
5 Ot ey ELE (535 10 (s s &1 ]
Paniagua-Castro et al., ) ool DNA Jli>! ol
g S 8 a5 wlools oLt wlallas « 5 iy (2008
el az 50 5 4S5l gl (sleslsT 50 G 0
937 S8 0gdes 9> e sladelS slass g3
el A =095 15 5 99800 Cgeine | Gy jolic
Soe Sl (raatiie (el Sl Slge Gk
AL & g0 & 05,5 ol 45 o)l 1,5 (ACGHI) I, el
ol & S S “A2 o Sludl sad 9l &l ol
AL s s 0ns anl 6l b -A3 Ll s 2
4 SoSie “AD 5 L Sl Ty by Slge g9
03l3LS)) 9 oo (gl s Ll o 2l b e
H Dol o Slge gty 10 (VYA (g 5 53
5 A2 055 1o ol Jslme SlS 5 AS 055 5o IS
plodil 5o 3 A 055 o o] Jelel SlS 5
Yol 5 0o omn sy Sy il U3 (slapsad
3 sl ls ;o (Shahri et al., 2017) 54 o als

dodio
Sabys (Sl ppazar ol lakame (Sogll 059,
Cool azlge 5T L Gl a5 el (loaniSagags else
S oles gL, (Barbieri and Elisangela, 2009)
L a5 05500 slodiay dilate o ol Glopiuss] |
2 Olore 4o S5 £95 5l (S8 5)ple g LS plS
0397 33 (St 95 5 G b e jlanore oo gl |
Lys ol bl 5l 43T 55 058 oo wgmmms Lol o6
@Yl Glds Byl «ud)s wiar 55 g o ed Juld
5 90 plzrgl 5 Gl Ll J2lgw 350 oo 5
ol il ples by plale (nildib s 55
4295 )90 b pd sl (2365 (o Lls e @ plale
L S,LS oylw e (Shahri et al., 2017) slosgy o
B Ca3S e 4 g qoeyteshS WNOPY b (ol
C s 09 lkely Ol el o8 0 a8 Cwl SIS
Bl 5l el atily il obiazsh 5 gl ol
Slods 2,6 4383 TY gax 0 Y0 jo oldl e Slaiss
ol 43,5 )5 (b Jsb akds YF 5 ez £e
Ve o yieshS VA Jsb b sy m=d5 (Baluch, 2018)
Slatie ool axd olly Jolr gl o (s5ieskS
542,07 L aiBo IV gaz 0 7 pp mls oSl
4,5 YO b aids VA 5 a>,0 YO 4 3,5 Job aids 14
Einali and Chegini, ) cul Jli oy 4ids YY 4
w503l 55 olpe 4 (el e e 5l 5 ke (2017
S dlge syl |5 S oo oolaiul 595 wilyy, olde
locrmoling YU CoinS b (atiy o diile (gdie lge scilises
5l.Bosch et al., 2016) coul Y-Kal & > sloosnl 4
3939 390! Qe )3 (owlel DM 51 (o s g
@ b polie (pl el 2byo slalas 4y 5315 ,ole
sl j ol 5l Salil 5 Coans il cle
SladisT g5 g piumamsST p Sl w)l0 )95 5 b
FE LSS e il Sl el
(5ol aax 5l alizes glaais; yo gludl glacJles
5 S la S daelSy s BnS aio
5 LM hy P53 56 9 ool sl
00 o b5 ol sST s Ll odlad 51 06 slaclay

Y


https://dor.isc.ac/dor/20.1001.1.10261354.1401.31.2.8.2
https://isfj.ir/article-1-2594-fa.html

[ Downloaded from isfj.ir on 2025-11-06 ]

[ DOR: 20.1001.1.10261354.1401.31.2.8.2 ]

SLRCITEE LS
oy G Olls cdale homiw Cqz G opl o
od.:)ﬁ.u.v uLJbLo wy 9 J.»S alac uﬁl.v )‘ ‘ba...m)ls 9 Ji..t
Bgad V7 olawd oy 9 S,LS ol jo cljo pii 555 5
Jad jo (55,0 5l S 5T ol A oKl jo ) oale
Sy dusS JBlo ailSlaz ol 4 g s pslaex b
uu.lﬁ.:y 6&34...0 PSS KR d)ldfds 9 ool )‘)S
S Oloj (S 39 65K 0k 35 Lol e
L LT o359 s yiogm 5l i ools sl olKile ;] @
pS +l++Y cds L A&D CO. LD Jtzws 95l
S ele Rl a5l eolainl b e 0l (g S0 lu]
5 oadlax ale ;o sly lais 00 AL s 4 Sool
SIS (Fogll g5 o 5l sl (Semdly slaady 5,0
liee & yg0 o oddlas lacdl als o ol 5l a ainds
ax,0 -V loo ;0 5 IUT gg,0 loy U g oads (5,13508
laiges (5jlwoslel gz s 5 (6 eSS ol 5 il
£S5V lake lanl ¢ sedl i oiws sy 81,3 (gl
Al job 4 l) ol Cavgs 5 oS lac slacdl |
0 ple () 09ys 9 00l (59 Jluzms (595l 5 b cdoay
Sl i e FI0 e il ool I3 g0 L
Job 50 ldiges .au0,5 adls] diges o & (LFO) S s
Syl ) oliules] o Sledkie pin Joe g b
QA jgy Ngh mad Kbl 4 B ool eols 13 (0l
baiges 51 SO o @ (YY) SOLIS 5 ol 2 e VIO
VO Gl yo i plaz jo brdiged (e 2090 ,5 a8lS
Pl b asad eols JI 8 cels £ Do 4y ol 5 il az o
Slas Jolone 5 00 ool IS o 4y s Jae &>
S8 e Slep 10 bdiges quan 3l 00,5 Jol>
diges Cydumy 9 e O yuo 3l g gl 0 s B ol ools
W 1y lddiges oo 03uged ol 5l eoliiwl b lae (glos @
> 4 o sl G g onile; il (oo B0 o>
iad (ag Ko +[F0) pasly (Blo RIS L oo oausl,
Jole 5158 5a o lastiwl Jglxe (FAO, 1993) wiuss
Glils cdale g uSoslasl o ags 38 T elo o Voo

v

3O e Sl e ale) 0 (gousie Sl
Jie @lp cal oad pll olale e slaplas]
Sl clale (. Sls 235 4 (V1Y) S 5 SO
5 sole a5 s slacdl o ol 5 (55, (e (S
23895 5 om0 Ol SRy (rl )0 Sl Jeomie
5 Vimba persa Auratus Carassius  slaa;ss alac
e 0> L awlis o Luciobarbus capito
Oes 5 45550 &)1 090 Fimb Sl slas il
Ol 5 Sligesy 53 HeSis S5l oz gy n L OTAD)
S8l g ogusy 50 1y poeaols 5 Sl 5 (1105
dges 3,135 EPA g FAO slas lasbiw! 5 i alae
clale oz o, aldog, 4o (Y4Y0) o Kea s Meng
haematocheila _als 4555 g0 alae jo 1) 5w I3l
s Wssed o, Lateolabrax japonicas 4 Liza

Cars il g 05 C8b 30 Sl3ls mazs lyae wols oyl
Sl gz Foml Grizen Sg yiie LSSl Lo 4
oL g Khanom .o soslise alae il o K
30 e Ol cdale pwy 4 glasdlas o (YY)
Eutropiichthys 4 Gudusia chapra sle als =il
!y sy (oML o Lol ailsog, o Vacha
e >l S 5 Ol aesd liae addlas
as s>yl 5105 USEPA gFAO WHO (slas sl
@5z Gble poye (l3é dew ;5 (Slogg ol (ole
Se ol 4 208 0 YLzl jo g 0l HeiS
oSaie Glasl lp 1) sdlage oLt (ol ae
G5 Sy el ol cdle cuxss oMbl (S o
Slalllas 95t .l ol GBS S e sl wlle
ool ;o (X jolie clale o Guaa L Sl
Lewl ool ﬁL?u‘ 3" C"‘l} 9 S,LS ol uLQ-C sbye
o polie clale bl Gua b ol adlae dd
uLJbLo wyswsdla.c qu)oJiusﬁwoLg‘u)ﬂ:
Cuby k> 555 ¢ (Otolithes ruber) osus e
plxl o5 5 S,LS yoly 4o (Sphyraena forsteri)

ROty


https://dor.isc.ac/dor/20.1001.1.10261354.1401.31.2.8.2
https://isfj.ir/article-1-2594-fa.html

[ Downloaded from isfj.ir on 2025-11-06 ]

[ DOR: 20.1001.1.10261354.1401.31.2.8.2 ]

e 09 ppedlS 5 S5 e Fw g

Sbass v Omubs

wt

™)
5 peedlS 5 S5 o (S Sl clale (S0l
andlaes 50 (lodisT Cawg 5 WS e il slbdiges
el mls caloads GlIE JIY Jolas o o ja
St s S Sl o o ol ey o
ooy sd (b jo a8 g alae ZBL s Sy e
WS Moy 3gr iy wiir isS enle 5 yidas oSS
Bl 4 by je sladigel ;0 pgrasls I clale (Sils
del Cusoay onyyeh (ole 5l iy Clps pia sS
O oS D3 ez e Gaizmen (F JIY Jolaz)
30 S SllE Sl g Oiglatie adlaie g0 (sladigel
< oy <SS Syge a4 o ed ele alas cdl,
Sype A Sy pia FsS (el 0 5 peedls
S Jglas 4 azgi b ol cavody pgaeslS< JSO<0
Clale (52 Sle (5 i aslllae 590 4555 95 o )3 (¥
b 0 a5 cwl (C) pgaasls 36wy bgs o S 36
eSS 30 25 e VIOV & SLUS juns 555 cale uS
5 e e Ol cble (Sl Grizen e,
Sy i F95 g odyed olele alas s psesls
3 FAO MAFF FDA lojle cslas uilin] 4 arus
Slre 0 b anlie )0 U liee 5 omly USEPA
Ll 00 aS1,10 Jga ;0 aS sl Cawsds 5 i WHO

slagoe Jsb b oo i pomadls § JS5 v (S
L (VFAY oo San 5 USoD) yiegil YYA 5 YFY VY
plxl Contr-AA- 700 Jow 0,68 oil i oKt
Wged y2 )3 poradlS o IS o 2l e e 0l
deiloe Voalaly &yl 5l e S9kS 50 05 (e i
90,5

M =CVIW (V) akl,
dges ol oz = V il jlosslews 4 clale =C
CLl = M (p,5) e oke ke = W (i) Lee)
(PSS 5o 0,5 (o) wiges Mo
plxil Bolay &jge 4 MlS b iolesl (gaios pl o
Sl 5] ol (slaools (g el Jaloxs 5 4o ok
S oslii b S 5 o5eadlS oy cuSies I3l il
a5l 5l s plxl Yoo aseus SPSS g Ll l38le
cbile 1 Sle awlio lp (ib,les5) ANCOVA
oy Slp izmen 00,5 colaiul bbdiges jo I8
s oslital ST 153005 51 sl

(p 5 oS 50 55 o) IHLS jutu o0y jad Blo Cawgy g aliae WS b Ho axdlland jgo (s Wipd cdale ) Jguo
Table 1: Concentration of studied heavy metals in the liver, muscle and skin tissue of Otolithes ruber of Konarak
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Table 2: Concentration of studied heavy metals in the liver, muscle and skin tissue of Sphyraena forsteri of Konarak
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Table 3: Concentration of studied heavy metals in the liver, muscle and skin tissue of Otolithes ruber of Pozm Bay
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Table 4: Concentration of studied heavy metals in the liver, muscle and skin tissue of Sphyraena forsteri of Pozm Bay
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Table 5: Comparison of heavy metal concentrations in muscle tissue of studied fish with international standards
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Abstract

One of the major global concerns about the environment is the pollution of aquatic ecosystems
by heavy metals. These elements contaminate aquatic environments and accumulate and
concentrate at through bioaccumulation in the tissues of living organisms at higher levels of the
food chain consumed by humans. The aim of this study was to investigate the concentrations
of three heavy metals, lead, nickel and cadmium, in the muscle tissue of two species of fish
Otolithes ruber and Sphyraena forsteri in the fishing ports of Konarak and Pozm were
investigated. 36 fish samples were collected from Konarak and Pazm ports. After preparation
of the samples, the concentrations of lead, nickel and cadmium were measured by acid digestion
by Contr-AA-700 atomic absorption spectrometer. Based on the results of the study, the amount
of hravy metal accumulation was different between the samples of the two regions. The amount
of lead in the muscle of Otolithes ruber and Sphyraena forsteri was 0/59+0/12 and 0/55+0/2
respectively, and the cadmium concentration was 0/07+0/15 and 0/09+0/1 mg/kg, respectively.
Also, the amount of lead and nickel in Sphyraena forsteri was less than Otolithes ruber.
Concentrations of lead and cadmium in the muscle tissue of Otolithes ruber and Sphyraena
forsteri less than the standards of the UK Department of Fisheries and Agriculture (MAFF), the
US Food and Drug Administration (FDA), the Food and Agriculture Organization (FAQ) and
the US Environmental Protection Agency (USEPA). Except for the concentration of nickel,
which was higher than the WHO standard.
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