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Table 2: The average concentration of nickel and vanadium in the muscle of eight species of fish in the Bahrakan area of
Hendijan (Persian Gulf) (mg / kg dry weight)
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Table 3: Comparison of nickel and vanadium in fish on this study with results of other researchers in different regions of the

Persian Gulf (mg / g)
&b pg2obly S adlllao 990 ailio ke b Blo )b ol
YIY Aol Acanthopagarus latus all o5 Sils
Buo-Olayan and * b -A CasS Ml{g“ ma(?rolepis olo
Subrahmanyam, 1996 g \NA () Sillago sihama oy
v Yy Gastrophysus lunaris wale SaSal
A \iig Solea bleekeri -
VYIYY Y0 Otolithes ruber )
WA (o an g b e FYIAY -V P S Epinephelus coiodes Syere j5ale
Y#/fq I¥ (LENES) Pampus argenteus Sries lgl>
VIAQ YY oobeean Euryglossa orientalis 5,5 SaiS
VIAY ARIAZY I EENES) Psettodes erumei Ol Szas
VWAD wgris V/FA VYIAY A ja Euryglossa orientalis 0,5 Suas
\VIYY YN (o) ) Psettodes erumei Ol Saas
AaYd I8 Solea elongata ) Seaas
Pourang et al., 2005 Y80 \/-q ool s Psettodes erumei sy SiS
Yy VIoF Epinephelus coioides o s9aln
AR T Otolithes ruber V)
ey L evy Epinephelus tauvina el
Agah et al., 2009 s AR o) s Pampus argenteus RVETNES
-l -/ Pomadasys sp. JO W
SRR [\# Platycephalus sp. O o)
WA (ol Sem g o)L e VYA ViSO Pampus argenteus RVINES
VAN (5o g Lsls AR -IvF pelates quidrileneatus &b
VWWAA )5 g b ,e INA /£ ool mds s Lutjanus fulviflammus 45 s
YWAY st /+A AN Siganus javus o zge bl
AN Iyvs Tenualosa ilisha o
AV -[oAY Epinephelus coioides Jsone el
“VEA -I¥YY Pampus argenteus S gl
JAYA JJfea Cynoglossus arel 6ol by Saas
ol Galioss AT -IYY ol s Liza klunzingeri Ao
JAYS L vsY Liza macrolepis ol
AT LJYay Acanthopagrus latus ab o,y Sl
/N -q /Y0 Platycephalus indicus S5 S S e

V7V

ool 0531 Gioms Wt 18 e


http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=4&cad=rja&ved=0CDEQFjAD&url=http%3A%2F%2Fwww.sid.ir%2Ffa%2FViewPaper.asp%3FID%3D77276%26varStr%3D6%3B%25D9%2585%25D9%2588%25D9%2585%25D9%2586%25D9%258A%2520%25D9%2585%25D8%25AD%25D9%2585%25D8%25AF%2C%25D9%2583%25D8%25A7%25D9%2585%25D8%25B1%25D8%25A7%25D9%2586%25D9%258A%2520%25D8%25A7%25D8%25AD%25D8%25B3%25D8%25A7%25D9%2586%3B%25D9%2585%25D8%25AC%25D9%2584%25D9%2587%2520%25D8%25B9%25D9%2584%25D9%2588%25D9%2585%2520%25D9%2588%2520%25D9%2581%25D9%2586%25D9%2588%25D9%2586%2520%25D8%25AF%25D8%25B1%25D9%258A%25D8%25A7%25D9%258A%25D9%258A%2520%25D8%25A7%25D9%258A%25D8%25B1%25D8%25A7%25D9%2586%3B%25D9%25BE%25D8%25A7%25D9%258A%25D9%258A%25D8%25B2%2520%25D9%2588%2520%25D8%25B2%25D9%2585%25D8%25B3%25D8%25AA%25D8%25A7%25D9%2586%25201385%3B5%3B3-4%3B53%3B64&ei=4EXJUbHkGIXtPOaQgegH&usg=AFQjCNGY3hPRHrPwZutjcMT2m4w3S35ODQ
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=4&cad=rja&ved=0CDEQFjAD&url=http%3A%2F%2Fwww.sid.ir%2Ffa%2FViewPaper.asp%3FID%3D77276%26varStr%3D6%3B%25D9%2585%25D9%2588%25D9%2585%25D9%2586%25D9%258A%2520%25D9%2585%25D8%25AD%25D9%2585%25D8%25AF%2C%25D9%2583%25D8%25A7%25D9%2585%25D8%25B1%25D8%25A7%25D9%2586%25D9%258A%2520%25D8%25A7%25D8%25AD%25D8%25B3%25D8%25A7%25D9%2586%3B%25D9%2585%25D8%25AC%25D9%2584%25D9%2587%2520%25D8%25B9%25D9%2584%25D9%2588%25D9%2585%2520%25D9%2588%2520%25D9%2581%25D9%2586%25D9%2588%25D9%2586%2520%25D8%25AF%25D8%25B1%25D9%258A%25D8%25A7%25D9%258A%25D9%258A%2520%25D8%25A7%25D9%258A%25D8%25B1%25D8%25A7%25D9%2586%3B%25D9%25BE%25D8%25A7%25D9%258A%25D9%258A%25D8%25B2%2520%25D9%2588%2520%25D8%25B2%25D9%2585%25D8%25B3%25D8%25AA%25D8%25A7%25D9%2586%25201385%3B5%3B3-4%3B53%3B64&ei=4EXJUbHkGIXtPOaQgegH&usg=AFQjCNGY3hPRHrPwZutjcMT2m4w3S35ODQ
http://dx.doi.org/10.22092/ISFJ.2017.113938
https://dor.isc.ac/dor/20.1001.1.10261354.1396.26.4.1.4
http://isfj.ir/article-1-1560-en.html

[ Downloaded from isfj.ir on 2026-02-22 ]

[ DOR: 20.1001.1.10261354.1396.26.4.1.4 ]

[ DOI: 10.22092/1SFJ.2017.113938 ]

edbie ool S cuiia dline Hu a ga0lily 9 S0 @I pans

OLlSen 5 5 saasel

aolilad . w6 =J> (pelates quidrileneatus) L
(V)\ ‘)151»] u\.‘>‘5 (5‘°>LMJ| 0‘)1 oKisls ‘L;.)o ‘SAAJL-A.A} Sy
YA-YA

g u.afu.w u‘;l.@ é‘“"-’ w2 AYAD ) ‘09.1.&.&
Sias 4.:; 9o ) r‘:yéb‘s 9 ‘JS..; e sf%mbls
a5 el )5 sl Ll e jan g ele i olale
9 ‘n5.1.c »‘5 ‘So)Lu‘ olj oKl Tuwent Jam r:}l.ﬁ
Aazmas VYV ol oo Olaiss

Liy) (;‘)5]—‘ -\‘“AA [ 6&)5 9 .o “5-5.3.89 Oé‘})-é&
i YAY o085 (Jgl ol (old slgl &l Lacs! (ass )

.\Y‘A? @ 6‘51:&-0 00‘}@" 9 < sd)-é”. ‘;MP.
bt sl ol oS le Sl L egas Coblag,

oL b‘fb.le 6)-5‘9? 6.‘ 66)L~J ‘SM ‘.‘;& 60&D G;A.'»’.
0g> S gexs bLIAVAY (e ol co¥g g
9 7 eSen @b Sl 5 b Sl 5 pgesls
<Yb (Liza auratus) oMb JiS el alas s
aly oMol ol5T ol8tils o 13 Slge Cuilagy aloe . J ]

L_fQLA .\VAT "QJ:’ ‘M 9 ) ‘@ML& e “S)t;.w

.‘YAA c.' 6‘5)LM) ‘SM 9 P “5)b|9? ﬁ.d Lﬁ’hﬁﬁ
33 pgeesll g oy S Sl aslie 5 655 ol
oo dibio )lg po S mej (Ble Cowgy g alae
YO-¥7 :(F)) ‘li)é 6)9J9u PIE )MLO

4.‘ “SJL&U él{vﬁ 9 B 5@‘ s.'ﬁ s‘;laélé Lé.i).&
S35 9 S5 sopm i Sl pead i AVAY
Jis ol sl slul (Liza aurata) g J>lge,o
Jlo olpl odls ole e 3> by GJBUQ
VA G 0 Slorio oV ojlad oo,z
FYA ol Jol Sl e s ol el (Glas gLy

Ao

AgS Cude alae o S5 cbale o opl 0 U5 b o
el caws 4 paaslly Gl 51 YL addlas 550 2l
Jyoro yoala alo alae 3 parolly o S cdale o 5L
2 oy a4 pgslly s IS Gl 25 Omly ol
b 655 ol ()lg8 po S e g s gl oale alae
0> 5l 55 ol aslllas 9550 lale alae )5 pauolly ol
g (0SS 05 (oo 10) Sl cetlage plojle sls
o> 5l YL adlhas 5,50 lale alae o S5 e Ll
4 (eSS p e e o ITA) Sloa ctlage plojls sls

Bl Cwd

&b

9 w‘d.e‘.s sLbOJ.J.;}” YA & ¢‘5)|.w ‘5LA-‘LQ-MJ|
Jol ol e i ollasl can ) lase o lailil
Ao YEY o)l 48

)&.a 9 k.AJLS (o0 459y pfl)., LS’L’))‘ dya. o ‘d’l..all
Ao )33 Sbyo e 9 e Glale (SThe> 2l o
NV-NY VWY (5 (S pale olRisls oale

9O og> u‘).uo Oy Avvy s.é ¢ g Gb.o‘
o8 gl ,0 Carcharhinus  dussumieri awss
A=\ ‘Q‘)'i‘ I W Galc alxe

u‘)lﬁ th .“"Aﬂ (8 s‘;sJJ" 9 .C “50.;.9&) 5.é6‘$;‘9.'~3
g akae 3L 50 (G9s 5 P95 el v ) e
Slewl J=lgws (Cyprinus carpioy .5 el oS
A ojleds (@23395 Jlo )]l O sole dlxe .y linlS

@ gV “59*; 9 S L9 tj.a:.; (%) ‘)3)"35 e ‘4.;|5).;
g 05 SuaS by Kl olls cdale YR
ole alme pliwe Ll 5o (pwge 53 Slgw,
NOY-VOA (V)Y - o)l l oLl

LLs,l o pls i Sogll @l il cw,pm SYAY o Ll
5 M_soble 9 r:j_,.m)ls ¢y ‘Jiu u.‘i.w u‘fb o] L
== (Siganus javus) ,lozgse Slo ale dlac il
Aao V- o los saSiisls ‘u‘)'éf olisls ‘u‘)-ér‘

o IWAA o ( B B 9. b gl pe o LU
9 peeedlS w0y (S5 oS Sl e Glie
ol alae cdl o o Gfojﬂ 556 51 sl (pgaolily

YFA


http://dx.doi.org/10.22092/ISFJ.2017.113938
https://dor.isc.ac/dor/20.1001.1.10261354.1396.26.4.1.4
http://isfj.ir/article-1-1560-en.html

[ Downloaded from isfj.ir on 2026-02-22 ]

[ DOR: 20.1001.1.10261354.1396.26.4.1.4 ]

[ DOI: 10.22092/1SFJ.2017.113938 ]

EQJM/&&J@*JL

Ol oM gale alae

wp weoldlas L (gHle gxKe wp eoljeoy

duslio g (5, So5lail NYAY (o Sl g .p lobS

e Cil [y pgedlS § oy g S Ol clale

olewl 30 9 09,8 sle 4oy, (Liza abu) ol b

MNP s o (590555 5 pole alme (s>

OHY-F)

Agah, H., Leermakers, M., Elskens, M.,
Fatemi, S.M.R. and Baeyens, W., 20009.
Accumulation of trace metals in the muscle and
liver tissues of five species from the Persian
Gulf. Journal of Environmental Monitoring and
Assessment, 157: 499-514.

DOI: 10.1007/s10661-008-0551-8.

Ahmad, A.K. and Shuhaimi-Othman, M.,
2010. Heavy metal concentration in sediments
and fishes from Lake Chini, Pahang, Malaysia.
Journal of Biological Sciences, 10(2): 93-100.
DOI: 10.3923/jbs.2010.93.100

Al-Yamani, F.Y., Bishop, J., Ramadhan, E.,
Al-Husaini, M. and Al-Ghadban, A.N., 2004.
Oceanographic ~ Atlas of  Kuwait s
Waters.Kuwait Institue Scientific Research.
ISBN. 99906-41-19-6. 203 p.

Al-Yousuf, M.H., El-Shahawi, M.S. and Al-
Ghais, S.M., 2000. Trace metals in liver, skin
and muscle of Lethrinus lentjan fish species in
relation to body length and sex. Sciences Total
Environment, 256: 87-94.
DOl.org/10.1016/S0048-9697(99)00363-0.

Bohem, P.D., Page, D.S., Gilfillan, E.S., Bence,
A.E., Burns, W.A. and Mankiewicz, P.J.,
1998. Study of effects of the Exxon-Valdez oil
spill on benthic sediments in two bays in prince
William  Sound, Alaska. Study, design,
chemistry  and  source  finger-printing.
Environment Science and Technology, 32: 567-
576. DOI: 10.1021/es9705598.

194

ols Lad Olss JYAR Gp (oo 9 & adlio
S 9,57 Om Sligw) 33 (o g 0y ipgedlS (S
XEEA R e alyd 055 5 pole alme .5 o ol

AYAD o amo (oowld g .z olos o olye
3 2y g poredls eaaolly (S5 (Fimy @ead i
2 (Foere jsald 5 o050l b o> lale slo cdl
MV (2l 098 5 psle slo gl aloms o)l il
A F

SIATAYAN o (GBS g e Ll e ol
G B 3l ol @ls ek ojem g0 (S (Sool]
5 poedl o (SS9 S Sl ped (e
Lutjanus ) 55, ale alac 8L o (pgolly
a>ly oMl oljT o8l wdls alxe (fulviflammus
FA-FA ()Y eiols]

s WAL (G a8 g0 LSl (b Ol e
O 2 ) @l Jlod 035> 5o (5 (Sogll il
5 (poeably 5 poeedls o (JS) (i SIS oo
(Pampus rgenteuss) s.aw lol> ol alac il
SAFA () olids Logilidl aloee

AYAR o gdoxo 9.0 00y CoVg il (5 lw (5 S ws
23 S5 59 3l by SiS 4gS 99 50 050 Gl
alme . pwle jo 5 (o plel jon golo adlais 5o
BDYV-0F (V)Y ¢ jpolyl oty oDl o] olKiils cdLis

Sy o5 AVAY cpcodly CuVg gt g)lw (6 Sms
CYprinus ) ;5.5 alas g o5 53 (55, 5 2 Il
Js 4 Rutilus frisii kuttom) aiw ale (Carpio
Slge cablage alze .yle5 L (Liza auratus) Mo
A=Y Y (DY oy 0ty oDl o] olRils ¢ olae

i Sl3ls AFAY (o 0005 Cu¥ g 9.0 g ylw (5 ySumns
ol Glsal sl oDl o1 oKisls el lacsl byl o
amio YA+ o4l

o« oBBHg 9 & il (2l g grie
S5 peeelS oS Sl e ey ATAY
09 5 Bl e alde gla Bl )5 55, 5 psslls
Lygiye b o] dhas cdl G pas 5l o506 Sy 5 s
SO pole oLy ale 33 Sl (g ads> @
Ae-AV @AY o550k


http://dx.doi.org/10.3923/jbs.2010.93.100
https://doi.org/10.1016/S0048-9697\(99\)00363-0
http://dx.doi.org/10.22092/ISFJ.2017.113938
https://dor.isc.ac/dor/20.1001.1.10261354.1396.26.4.1.4
http://isfj.ir/article-1-1560-en.html

[ Downloaded from isfj.ir on 2026-02-22 ]

[ DOR: 20.1001.1.10261354.1396.26.4.1.4 ]

[ DOI: 10.22092/1SFJ.2017.113938 ]

edbie ool S cuiia dline Hu a ga0lily 9 S0 @I pans

OLlSen 5 5 saasel

Borges, G., Mendona, P., Joaquim, N.,
Coucelo, J. and Aureliano, M., 2003. Acute
effects of vanadate oligomers on heart, kidney,
and liver histology in the Lusitanian toadfish
(Halobatrachus didactylus). Archive
Environment Contamination Toxicology, 45:
415-422. DOI: 10.1007/s00244-003-2155-1.

Buo-Olayan, A.H. and Subrahmanyam,
M.N.V., 1996. Heavy metals in marine algae of
the Kuwait Coast. Bulletin Environment
Contamination  Toxicology, 57: 816-823.
doi/full/10.1080/02757540500151614.

Canli M. and Atli G., 2003. The relationship
between heavy metal (Cd, Cr, Cu, Fe, Pb, Zn)
levels and the size of six Mediterranean fish
species. Journal of Environmental Pollution,
121: 129-136. doi.org/10.1016/S0269-
7491(02)00194-X.

Carpenter, K.F., Krupp, F., Jons, D.A. and
Zajonz, U., 1997. Living Marine Resources of
Kuwait, Estern Sandi Arabia, Bahraine, Qatar
agnd the United Arabia Emarates, FAO, Rome.
ISSN: 1020-1155. DOI:010/v8729e/v8729e00.

Coulibaly, S., Celestin Atse, B., Mathias Koffi,
K., Sylla, S., Justin Konan, K. and Joel
Kouassi, N., 2012. Seasonal accumulations of
some heavy metal in water, sediment and
tissues of black-chinned Tilapia Sarotherodon
melanotheron from Bietri Bay in Ebrie Lagoon,
Ivory Coast. Bulletin Environment
Contamination  Toxicology, 88: 571-576.
doi.org/10.3153/JAEFR17012.

Demirak, A., Yilmaz, F., Tuna, A.L. and
zdemir, N., 2006. Heavy metals in water,
sediment and tissues of Leuciscus cephalus
from a stream in southwestern Turkey. Journal

of Chemosphere, 63: 1451-1458.
doi/abs/10.1177/0748233713475498.

Eboh, L., Mepba, H.D.and Ekp, M.B., 2006.
Heavy metal contaminants and processing
effects on the composition, storage stability and
fatty acid profiles of five common
commercially available fish species in Oron
Local Government, Nigeria. Journal of Food
Chemistry, 97(3): 490-497. doi:10.3906/z00-
0810-6.

El-Safy, M.K. and Al-Ghannam, M.L., 1996.
Studies on some heavy metal pollutants in fish
of El-Manzala Lake. In: Proceedings of the
Conference on Food Borne Contamination and
Egyptians Health, Mansoura November, 26-27:
151-180.

Miramand, P. and Fowler, S.W., 1998.
Bioaccumulation and transfer of vanadium in
marine organisms. In: Nriagu JO (ed.),
Vanadium in the environment. Part 1:
Chemistry and biochemistry. John Wiley &
Sons, Inc., New York, pp: 167-197. DOI: 978-
0-471-17778-4.

MOOPAM. 1999. Manual of oceanographic
observations and pollutant analysis methods.
ROPME. Kuwait, Vol. 20.

Nakao, M., Seoka, M., Tsukamasa, Y.,
Kawasaki, K. and Ando, M., 2007. Possibility
for decreasing of mercury content in bluefin
tuna Thunnus orientalis by fish culture. Journal
of Fisheries Science, 73: 724-731.
DOI:_10.1111/j.1444-2906.2007.01386.x.

Nwani, C.D., Nwachi, D.A., Okogwu, O.I.,
Ude, E.F. and Odoh, G.E., 2010. Heavy
metals in fish species from lotic freshwater
ecosystem at Afikpo, Nigeria. Journal of
Environmental Biology, 31(5): 595-601.

YV


https://doi.org/10.1016/S0269-7491\(02\)00194-X
https://doi.org/10.1016/S0269-7491\(02\)00194-X
http://dx.doi.org/10.22092/ISFJ.2017.113938
https://dor.isc.ac/dor/20.1001.1.10261354.1396.26.4.1.4
http://isfj.ir/article-1-1560-en.html

[ Downloaded from isfj.ir on 2026-02-22 ]

[ DOR: 20.1001.1.10261354.1396.26.4.1.4 ]

[ DOI: 10.22092/1SFJ.2017.113938 ]

EQJM/&&J@*JL

Ol oM gale alae

DOI:_10.1007%2Fs10661-017-6278-7.

Orhan, A., Murat, K., Ozcan, Y. and Rehber,
T., 2010. Calcium, Magnesium, Iron, Zinc,
Cadmium, Lead, Copper and Chromium
Determinations in Brown Meagre (Sciaena
umbra) Bone Stone by Flame and
Electrothermal Atomic Absorption
Spectrometry. Journal of Sciences, 23(1): 41-
48.

Pourang, N., Dennis J.H. and Ghourchian, H.,
2005. Distribution of heavy metals in (Penaeus
Semisulcatus) from Persian Gulf and possible
role of metallothionein in their redistribution
during storage. Environmental Monitoring and
Assessment, 100: 71-88.DOI:10.1007/s10661-
005-7061-8.

Rehder, D., 1992. Structure and function of
vanadium compounds in living organisms. Bio
Metals, 5: 3-12.

ARA

ROPMI. 1999. Manual of oceanographic and
pollutant analysis method. Third Edition.
Kuwait. pp: 1-100.

Rouessac, F. and Rouessac, A., 2007. Chemical
analysis modern instrumentation methods and
techniques, 2nd Edition, John Wiley & Sons
Ltd, London, UK._DOI:/pdf/10.1201/b10320-
15.

Turkmen, A., Turkmen, M., Tepe, Y. and
Cecik, M., 2010. Metals in tissues of fish from
Yelkoma Lagoon, northeastern Mediterranean.
Environmental Monitoring and Assessment,
168: 223-230. DOI:10.1007/s10661-009-1106-
3.

Zychlinski, L., Byczkowski, J.Z. and Kulkarni,
AP. 1991. Toxic effects of long-term
intratracheal  administration of vanadium
pentoxide in rats. Archive Environment
Contamination Toxicology, 20: 295-298.
DOI:_10.1007/BF01064393.


http://dx.doi.org/10.22092/ISFJ.2017.113938
https://dor.isc.ac/dor/20.1001.1.10261354.1396.26.4.1.4
http://isfj.ir/article-1-1560-en.html

[ Downloaded from isfj.ir on 2026-02-22 ]

[ DOR: 20.1001.1.10261354.1396.26.4.1.4 ]

[ DOI: 10.22092/1SFJ.2017.113938 ]

Iranian Scientific Fisheries Journal Vol. 26, No.4

Accumulation of metals, Ni and V in the muscle in eight species of fishes from Bahrekan of Hendijan
port (Persian Gulf)

Omidpour A.}; Askary Sary A.%"; Javadzadeh Pourshalkouhi N.2
*askary _sary@yahoo.com

1-Department of Aquaculture, Ahvaz Branch, Islamic Azad University, Ahvaz, Iran
2-Department of Fisheries, Ahvaz Branch, Islamic Azad University, Ahvaz, Iran

Abstract

This study was carried out to determine and comparison of concentration metals nickel and
vanadium in muscle of eight species of fish, Epinephelus coioides, Platycephalus indicus,
Cynoglossus arel, Acanthopagrus latus, pampus argenteus, Tenualosa ilisha, Liza macrolepis and
Liza klunzingeri from Khuzestan province in 2013. 120 samples of fish collected from Bahrekan in
Khuzestan province. Chemical digest samples of fish by wet method and nickel and vanadium
measured by Perkin EImer 4100 atomic absorption spectrometry. Data were analyzed statistically
using one-way ANOVA and Duncan test. In this study concentrations of nickel and vanadium in
species of fish were significantly different (p<0.05). The highest of concentrations Ni was in
Epinephelus coioides (0.587 mg/kg/ww) and lowest in muscle of Pampus argenteus (0.223
mg/kg/ww), respectively. The highest concentration of V was in Epinephelus coioides (0.184
mg/kg/ww) and lowest in muscle of Platycephalus indicus (0.109 mg/kg/ww), respectively. In this
study concentration of V in muscle of fishes were lower than that limitation of WHO (0.5 mg/kg),
but the concentration of Nickel in the muscle of fishes were higher than WHO standard limits (0.38
mg/kg).
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