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Figure 1: Geographic location of the sampling stations
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Table 3: Trend change in the amounts of Cu, Zn, Fe

and Se in the muscle, liver and gill tissues of
Pomadasys kaakan in Bushehr port
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Table 1: Biometric results of Pomadasys kaakan in
Bushehr port (N=40)
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Table 2: Average (mean+SD) concentrations of Cu,

Zn, Fe and Se in the muscle, liver and gill
tissues of Pomadasys kaakan in Bushehr port
(mg/kg dry weight)
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Table 4: Comparing the concentration of Cu, Zn, Fe and Se in the muscle of Pomadasys kaakan with the standards
(mg/kg dry weight)
&L pod ool $9) oo o ,lusbiwl

WHO, 1995 - - Voo y. WHO
Sciortino & Ravikumar, 1999 Y _ D Y. FAO
Darmono & Denton, 1990 - - V0. \. NHMRC
MAFF, 1995 _ _ D Y. UK (MAFF)
FDA, 2011 _ D £. _ FDA

ol aslllas VN YIEY e YO VBT b o) Jyene puSiw ool

Olis ol en (P> 0) olw lid | (g ls sxe
ol g i ol alac ;o (g9, (S 38 cldale a5 ol
e o> 5l g YL (FAO) okl e o>
UK (MAFF) s NHMRC) (WHO) slas,lailesl
Ol (Y4V0) o) Kea 3 Moghdani .o 5wl
Brachirus ) eas als alac jo 1y pouile 56 clale
iy A aslee 0 g ,ebe ,ou o (Orientalis
S S5 s oSS s o5 ke YIVY 5 FITA
PAYL adlais 90,0 40 poile (18 clale )l a5 Woges
oL, 5 Ghanbari .54 (FAO) s lastiwl jlre o>
ol dlac o 1) sl B8 chale e (Y4)0)
g be yon Lo (Otolithes ruber) ous,gi
PRAS o p S kes YA 5 YN -8 oy 4 ayglee
5% ek 1 Clale flie a5 Wnged 5,155 S
2y (FAO) s luilinl jlxe o> 51 5YL ddlaie g0 ,0
QG @B olagod (o S SlHE xess ST cle
obey wilwl pw die maw sladss s, G
Sl Ghomis (g 5 ol (S 5 (alerd Sl S
(Marijic and Raspor, 2007) s ls Sy Ko
chale e as ol las aass ool mbs oLL o
Fomly adllas 590 oale ;5 pailes 5 (59, (e IS
oo lastiwl jlre ailiwl 51 5L ool 56 cdale e g
u.m] G‘}.;.o 009 YU 4 4 b 1 .\...ul.au;o GLLon.u
30 495 cpl 5l ool gu> b as <d )8 ass ol oo

S ol el e OYAA) oLSen 5 5ye0
ad ale il 5 S walae lacil o1, ool 5 e
zl> Jks J>lsw Johnius belangerii) ouy s
ols ol b wsls 13 aslllas 8,90 (pho jow) )18
S g a8 28l o el g e Clile (it o5
e 38l g 0t oumlie alac <l o oyl cdale
(NHMRC) (WHO) (slas Jaibiasl 5o o 51 o501
YY) oLas 5 golayd o 25 UK (MAFF)
g 05 walae glacdl o | el 5 (655 (o ol
,o Saurida tumbil) 5,5 xS ale sl
2l wisls 13 aallas 3ye0 (Goylh gls) lmais
4 baye oy @ e Ol YL &S sl i
Gl ,o poz (i eSile 5 051 1> (55, e
il gl gme S sl g aS alac
2025 Slyee YL oS 28 &S g5k 4 (P</40)
Oeizme S0 s |y gz (e (5 0mly abae S8L
Foml 215 S5y iome ShlE (i 4T ol i b
(FAO) (WHO, 1995) _clas,luilicl jlme o> |
5 1d e UK (MAFF, 1995) s (NHMRC)
oS g0 alac cdb o 1y (g9, olie (WWAD) o, e
sLé 5 (Scomberomorus commerson) ,.: sl
3,90 sbg o o (Scomberomorus guttatus)
Sy wdale Sl a5 sl las by aisls )8 aslllas
FAA g YOI o5y 4 old g ;0 oolo alac cdl o
B g ol e SS9 0,5 0kS 50 p S ke

YY¥



Ol oM gale lae

Olpl s (oole almo ()b gl Jod Jolg
A-A(T)Y

(S Eluo g o al cp (LS i
5 P55 o oS Sl gead o ITAY
ol o M JUS ale slaplal o s,
DY Olal O (ole almo )35 5L s (o92
FO-YA

Sy 9 ) sl Ry IVA Lo (SBole
by s ol &) olpl e olele alis
Ao FYY e s o Lasl (les

e SlaRe 9 B (68 )y dpdy ey g
g S S Ol cdale e e YAS
e (e oS g alas glecdl o pgedls
Sy o o (Pomadasys kaakan) | Jgesxe
DO-FO (V) Y8 o)l ol sale alora

olls AYAY (e woljeaYy g W (sylws Sns
aly ool ol3T olBls wljlaasl .y bpl jo S
azas YA lsal

e bl Gl 9 9 (il ol (ool
sl o S ol S cdale gAY
,o (Saurida tumbil) &5 xS ale calize
9 pole (oole aelidad ()l mli-plnsis jun
YV-Ae (V)Y ol ygid

) (GImE 9 o oSl )€ dpdy S S
5 (Cd) pomesls (Kiw ol3ls clale _w)p IYAD
Brachirus ) Suss el alac o (ZN) (9,
-y Al rglue § b yolo o (Orientalis
AY-A0 (P A Lo ol

American  Public Health  Association

(APHA), American Water Works

Association (AWWA), Water

Environment Federation (WEF), 1992.

Standard methods for the examination of

water and wastewater. 18th end. American

Public Health Association. Washington

D.C, USA.

YV

Coedl g A 4 axgi b g o3 SUyks 3ble ()
UL aa)fso slppiinn sludl 4dss ;o ole dlac
355 Syye ooVl wlie S e 50 5 9 e
S mte e 5 (SO plaie 4 a5 bl pBS L
gl oVl Jalge 51 b (6 eSS Slas o ol
sole (ol o 58 ea VT s S8l @ ax g b ouinen
St S 5 Gloj )l paiges a5 00 5 oo Slpiing
Ol dlol> bt al » g o)l gl o U o

235 s (Jgere puSin (plo (Kibo Bran jlne

1oy g Sl

Jlo Soler Cou ptagh ik ) 485, dlie o)l
el ST olBisls K56 g Gl o) Kkagy olKal
550 @3 55 sl alws (pay &S all e pdgr 0>y
OB 5 plsz ol SKimgsy oSl prme culyy (S
G, en s 4 jpds axly oDl ol3T o8l
80,5 oo 10,08 5 Sis Gaios ol plxil (o dilosens

&l
axly ol of5T oisls ol jlasl iy e
Amao VYO zass

ooljoles g I cgilw e ol eraml
Ol mw dahie ple 455 cuin alac (o pgolily
APV () Y8 ooyl

AYad od “5).5.;5 9 A s&)é‘_ssp ‘.).& 4‘).?';\9:
abae C8l )0 69y 9w ) B Awlie
DL.Q 9 (Scombel’omorus commerson) J.A.AJJ ‘5@[&
4.17.:@ J'Q”"?" g o (Scombel’omorus guttatUS)

.9 “5)5[? 6.6 ‘)94&_133 ‘.&f 50.5.;”95 6.‘ ¢‘;§)5°
'u.‘!l; g u,b—‘ 9 o ‘ia%uoolf éa?u IYAA s.é.P
,» (Johnius belangerii) oo ,55 4 ol o



(DOI): 10.22092/1SFJ.2018.116022

Ol 2l gale e

Darmono, D. and Denton, G.R.W., 1990.
Heavy metals concentration in the banana
prawn Penaeus merguiensis and leader
prawn Penaeus monodon in the Towns vile
region of  Australia.  Bulletin  of
Environmental Contamination and
Toxicology, 44:479-486.
D0i:10.1007/BF01701233

Food and Drug Administration (FDA),
2011. Fish and Fishery Products Hazards
and Controls Guidance. Department of
health and human service public health
food and drug administration center for
food safety and applied nutrition of food
safety. Fourth Edition, 476 p.

Ghaedi, M., Shokrollahi, A., Kianfar, A.H.,
Pourfarokhi, A., Khanjari, N.,
Mirsadeghi, A.S. and Soylak, M., 2009.
Pre concentration and separation of trace
amount of heavy metal ions on bis (2-
hydroxyl acetophenone) ethylendiimine
loaded on activated carbon. Journal of
Hazardous Materials, 162:1408-1414.
D0i:10.1016/j.jhazmat. 2008.06.057

Ghanbari, F., Moghdani, S., Nasrinnezhad,
N.A., Khajeheian, M.R., Obeidi, R. and
Farashbandi, M., 2015. Accumulation of
trace metals in the muscle tissues of tiger
tooth croaker in Persian Gulf. International
journal of Biosciences, 6(5):170-177.

Gupta, A., Rai, D.K., Pandey, R.S. and
Sharma, B., 2009. Analysis of some heavy
metals in the riverine water, sediments and
fish from river Ganges at Allahabad.
Environmental Monitoring Assessment,

157:449-458.
0547-4

Kalay, G. and Kalay, C.R., 2003. Structure
and physical property relationships in
processed polybutene. Journal of Applied
Polymer Science, 88:814-824.
Do0i:10.1002/a pp.11639

Karadede, H. and Unlu, E. 2000.
Concentration of heavy metals in water,
sediment and fish species from the Ataturk
Dam Lake Turkey. Chemosphere, 41:1371-
1376. Do0i:10.1016/S0045-6535(99)00563-
9

Krogh, M. and Scanes, P., 1996.
Organochlorine compound and trace metal

Doi:10.1007/s10661-008-

contaminants in fish near Sydney’s Ocean
outfalls. Marine Pollution Bulletin, 33(7-
12):213-225. D0i:10.1016/S0025-
326X(96)00171-3

Manual of Oceanographic Observation and
Pollution Analysis Methods (MOOPAM),
1999. Regional organization for the
protection of marine environmental
(ROPME, Kuwait), 220 p.

Marijic, V.F. and Raspor, B., 2007. Metal
exposure assessment in native fish,
Mullusbarbatus L., from the Eastern
Adriatic Sea. Journal of Toxicology Letters,
168(3):292-301.
D0i:10.1016/j.toxlet.2006.10.026

Ministry of Agriculture Fisheries and Food
(MAFF), 1995,
surveillance of

Monitoring and

non-radioactive
contaminants in the aquatic environment
and activities regulating the disposal of
wastes at sea, 1993, Directorate of Fisheries
342


https://doi.org/10.1007/BF01701233
https://doi.org/10.1016/j.jhazmat.2008.06.057
https://doi.org/10.1016/j.jhazmat.2008.06.057
https://doi.org/10.1007/s10661-008-0547-4
https://doi.org/10.1007/s10661-008-0547-4
https://doi.org/10.1002/app.11639
https://doi.org/10.1002/app.11639
https://doi.org/10.1016/S0045-6535(99)00563-9
https://doi.org/10.1016/S0045-6535(99)00563-9
https://doi.org/10.1016/S0025-326X%2896%2900171-3
https://doi.org/10.1016/S0025-326X%2896%2900171-3
https://doi.org/10.1016/j.toxlet.2006.10.026
https://doi.org/10.1016/j.toxlet.2006.10.026

Ol oM gale lae

Research, Lowest oft, Aquatic Environment
Monitoring Report, No. 44.

Moghdani, S., Ghanbari, F., Fazeli, F.,
Nezamzadeh, F., lrani, M., Jamei, M.
and Dashtianeh, M., 2015. Distribution of
metals (lead, vanadium, nickel, selenium)
in the tissues of benthic fish, oriental sole,
from two sites of Persian Gulf. Journal of
Scientific Research and Development,
2(5):61-65.

Netteleton, J.A., 1987. Sea Food and Health.
75-76 pp.

Newman, M.C. and Unger, M.A., 2003.
Fundamentals of ecotoxicology. CRC
Press, 458 p.

Sciortino, J.A. and Ravikumar, R., 1999.
Fishery Harbour Manual on the Prevention
of Pollution - Bay of Bengal Programme,
Published by FAO, 123 p.

Stoskopf, M.K., 1993. Fish medicine. WB.
Saunders Co. London, England. 882 p.

Turkmen, M. and Ciminli, C., 2007.
Determination of metals in fish and mussel

\RAY%

species by inductively coupled plasma-
atomic  emission  spectrometry. Food
Chemistry, 103:670-675.
Doi:10.1016/j.foodchem.2006.07.054

Turkmen, A., Tepe, Y., Turkmen, M. and
Cekic, M., 2010. Metals in tissues of fish
from Yelkoma Lagoon, Northeastern
Mediterranean. Environ Moint Assess,
168:223-230. D0i:10.1007/s10661-009-
1106-3

Vicente-Martorell, J.J., Galindo-Riafo,
M.D., Garcia-Vargas, M. and Granado-
Castro, M.D., 2009. Bioavailability of
heavy metals monitoring water, sediments
and fish species from a polluted estuary.
Journal of Hazardous Materials, 162:823—
836. Do0i:10.1016/j.jhazmat.2008.05.106

World Health Organization (WHO), 1995.
Health risks from marine pollution in the
Mediterranean. Part (1) Implications for
Policy Markers, 25 p.


https://doi.org/10.1016/j.foodchem.2006.07.054
https://doi.org/10.1016/j.foodchem.2006.07.054
https://doi.org/10.1007/s10661-009-1106-3
https://doi.org/10.1007/s10661-009-1106-3
https://doi.org/10.1016/j.jhazmat.2008.05.106




