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Table 1: Biometric results of S. guttatus in Bushehr
seaport (n=30).
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Table 2: Average (meantSD) concentrations of Cu, Fe
and Se in the muscle, liver and gill tissues of S.
guttatus in Bushehr seaport (mg/kg dry

weight).
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Table 3: Comparison of the concentration of Cu, Fe and Se in muscle tissues of S. guttatus with standards (mg/kg dry
weight).
&b pode  al e PRy
WHO, 1995 - - Ve (WHO) il coilage olejle
Sciortino and Ravikumar, 1999 Y - Y. (FAOD) 5;,5les 5 13¢ Slaz oylojlw
Darmono and Denton, 1990 - - Ve (NHMRC) Wl ol (S g otilage o 3550
MAFF, 1995 - - Y- UKMAFF) LSl glié 5 odled «55,5LeS &)l
FDA, 2011 - -0 - (FDA) 1S 501 g5l 5 13¢ bl
ol aslllas -/-Af Y-V YIYY Segnyais wld el alac

Socdl 5 ol 5 e i SIS e i oS
cusls gl gime S lale il 5 oS wlac
5 05 S8l s el g e clle iy (P</00)
ol s b osalie dlie <l 4o by ] clalé oy iaS
Sedl e slasjliliwl jlne (e 5l yieS G
cbale e (VWA Ko 5 (55900 VY SRS
e Bl il 5 oS alae glacdl o, e
390 )b mds o Jlas o (Tenualosa ilisha)
30 o 8 Gl a5 ol lis gl adsls )8 aslllas

V7V

e Sintlils a5 ol 2t ge oo 31 IS ssbo 4
ludss oble 4 lg o oole @l slaplail o
NS ERSATRNIRE SR PIS ERRSIP AP
& ey ol 5 Buik Gloy o ol o K
(Canli and Atli, 2003) 5,5 ool ol ass 4
O olld clale e OYAA) o) Kan o (3,90
ach galo intal g oS aliae lacil o ) ol y s
w3 Jks J>lsw (Johnius belangerii) ouy s
ols lisd b wsls 13 aslllas 8,50 (pho jo) ),


http://dx.doi.org/10.22092/ISFJ.2018.116455                 
https://dor.isc.ac/dor/20.1001.1.10261354.1397.27.1.16.0
https://isfj.ir/article-1-2007-fa.html

[ Downloaded from isfj.ir on 2026-01-30 ]

[ DOR: 20.1001.1.10261354.1397.27.1.16.0 ]

]

[ DOI: 10.22092/1SFJ.2018.116455

we (posilas 5 psie oI (us) (o 0s @Il SlE s ) Indy 5 sane

Ol 45 W39l (A5 SaS (59 2,55k 50 05 (s
sbme o 5l YL adlate g0 ja o penile (I8 clale

o5y (FAO) (55,555 5 1é Sl lajlas ol
SHlae ;o sl gl og Yo a4 axg b asdlle opl jo
aS 00,5 slpaiinn Sl o llinl b avnslas jo (2l
oY lacdle b wiliie ol 4o @S cpl ) ealitul
Sl plebl Jga> Cuz pizmen 005 ploxl
oan ¥l poled polie slagialy Wb ol nlo B ya
Syge o)l mls bl g oo, ol o Jarme slo
enlin Sy pae g oan ¥l plie S35 Sz 4 g 0ndy
e 3 S ol 4 45 Szl 53 a5 3Ll
S Sledo s anlge olus 4 L85 wle

S50 g s
oBil (5,500 b Jipgh ik I 48,5, gubsd oy
axly sl ol oBisls K3s 5 ole> ol Kiwgh
PE{ES L U PTIIRTRVERV-T P C A RN INC R W
5 Olsz OLhiegh ol prze culy, (SIS
Tob le Ul o )en s 4 waly (IS0

eilo ) (Gloyad g Sas JloS

&bo
ooljoles 9 I (gHlwg s W eruual
s S ohl wexs IYAF oy (el
O o aihaie ale 4% coin alac o payolls
Ol (oole alme ()8 m ) plmase jon

APAYY (DYF (0]

APAS o o SimodlBT g o e
Coal 5 Ol pSiw Slils 51 0 plale Congons
s ol oS e SLLazil ages cutlagy 4o o]
Ao VWY ()l

«9 529k« RS @ (xS ol (B9
(gollhe ¥l 5.8 cadlio g oo illed

20,5 6,505l S 38 Gaedae H0 Cond O/FD
“omb e 8 cdale flie aS ol las s e
Sk cllag pble glaslabinl e 0 51 3
S UKMAFF) LSl glae 5 oMs g5 5les
oS ale il 5 0 alae glacdly o 1, o8]
(oo, md3) lwass o (Saurida tumbily 5,5,
Ol (Yl as ols las zuls aisls 1,8 axlllae 5,90
oSl 5 0 o8l > e 4 bope iS4 gecs
Ol il 5 oS alae glcdl 0 g e
WS Gl a5 gyeb 4 (P<:/00) clls (shle s
Ol (pomb e Sl g e Gl (YL
Olie a5 0l flas bl uoren g Ll |y aess
slas lailinl lxe o> 5l 5ol ool g e clale
5l Sl sl (WHO) Sk culag bl
Ll (a5 5 calage e 50 (FAO) 55 ,5L08
o (V) K 5 Rezayi .o UKMAFF)
3 OIS 53 SES g o eh lale )0 poile (ow)
aS ols olid mls s, e sbesl Jolgw
AVl abae <l 5l 4 50 50 oS 50 el 5o
90 2 0 poribe gobiw (mm )logiae DS 0o
Sliee (Y410) o, Ke g Moghdani .cusls sg>g 4345
Brachirus ) Lzis’ ale alac jo 1) pouiles 36 clale
o S A dglae o g b o Lo (Orientalis
S S5 s SeS 5 p S s YIVY 5 FITA
YL ddlais g0 2 40 paile (I8 cdale )i 45T Woges
SogkeS 5 168 Sl plojle 3jlibinl slre 0
clale e (Y10) Ko g Ghanbari .se (FAO)
(Otolithes ruber) oo,y ale aliae ;o 1, pguiles 316

VISA 9 Y1V o oo dughue jat g pedgr yon 0

YPA


http://dx.doi.org/10.22092/ISFJ.2018.116455                 
https://dor.isc.ac/dor/20.1001.1.10261354.1397.27.1.16.0
https://isfj.ir/article-1-2007-fa.html

[ Downloaded from isfj.ir on 2026-01-30 ]

[ DOR: 20.1001.1.10261354.1397.27.1.16.0 ]

]

[ DOI: 10.22092/1SFJ.2018.116455

\e_,Lui/C_éAJC_:“e:\JL.u

Ol M gale oo

Scientific Journal, 14(3):1-18.

Belitz, H.D., Grosch, W. and Schieberle, P.,
2001. Fleisch In: Lehrbuch  der
Lebensmittelchemie. Springer-Lehrbuch.
Springer, Berlin, Heidelberg., 551-604 pp.
DOI:10.1007/978-3-662-08302-4_13.

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:10.1016/S0269-
7491(02)00194-X.

Chen, M.H., Chen, c.Y,, 1999.
Bioaccumulation of sediment-bound heavy
metals in grey mullet, Liza macrolepis.
Marine  Pollution Bulletin  39:239-244.
DOI:10.1016/S0025-326X(99)00027-2.

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
Contamination and Toxicology, 44:479-486.

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

Environmental

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)

V74

‘g«.@l.s 3o u“’" 9 w0 ‘lo%.calf c.o?u .“.'AA 5.8 P
,» (Johnius belangerii) oo 50 4 ol slo
olp! OMed ol Aloe . )l s Jlod Jolgw
A=A (V)Y
'CA.‘SL.'.) 9 ‘5.......4) L_SLQst YA “OrQv “;olm
by s b &) Olpl ere plele ubid
Ao
‘529-.\.%0 ¢.| 60\)‘}5‘49’) ‘.‘5 G)%&A} s.e “5).;:5‘55..\..9
Sl AYAR oy (gl g Ly (2lbdse
Jls ,o (Tenualosa ilisha) ;50 olo slacsl
pole aloxo 555 Jsbo b o abaly 5 o)l el )2
SNV (DY byl
(g ] s@‘u\i‘) 9 - ‘(5)'{";'3 ")'é “)‘.’.';\'.!~ “) 4‘5.-\.3-.\5
9 JS..» wi.;.w Ql)'lé cdale Q‘}:.A ) Jyas
e 2l A0S g dlac lzdl jo pgedlS
s o o (Pomadasys kaakan) Jsess
DO-FO (V) YF o ol oML eole alze
4.8.'0 “SOL!“-‘;; ‘S)YL..\: 9 .9 4‘5)3%' ‘.| s‘_go‘.b)é
cbadl o S ol S cdale YAY
,o (Saurida tumbil) )5 ,bus el calize
5 pole oole aolilad ol gls —plmaia
NY-Ae (VDY oD 928
6) 6‘5&)%.‘».9 3 .L’J 4@'&&0 ‘.| .e 6‘)-1;”? 4.&3 “5)-:.;5
2 (ZN) 55, 5 (CA) pgesls clale v,y IYFAD
, ( Brachirus orientalis) :as _ale alac
Seny (oo —(oole dle dghuc g b ol
AY-20 (¥ A Ly owlis
Amini Ranjbar, A. and Sotoodenia, F., 2005.
Accumulation heavy metals in muscle tissue
of Mugil auratus and its relationship with
some biometrical characteristics (standard
length, weight, age and sex). Iranian Fisheries


https://doi.org/10.1007/978-3-662-08302-4_13
https://doi.org/10.1016/S0269-7491%2802%2900194-X
https://doi.org/10.1016/S0269-7491%2802%2900194-X
https://doi.org/10.1016/S0025-326X%2899%2900027-2
https://doi.org/10.1016/S0025-326X%2899%2900027-2
http://dx.doi.org/10.22092/ISFJ.2018.116455                 
https://dor.isc.ac/dor/20.1001.1.10261354.1397.27.1.16.0
https://isfj.ir/article-1-2007-fa.html

[ Downloaded from isfj.ir on 2026-01-30 ]

[ DOR: 20.1001.1.10261354.1397.27.1.16.0 ]

]

[ DOI: 10.22092/1SFJ.2018.116455

e (posilas 5 pssine olT (o) (sogs @Il Gl w5

1503 5 (sane

ethylendiimine loaded on activated carbon.
Journal of Hazardous Materials, 162:1408—
1414,

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.

Hulya, K. and Erhan, U., 2000. Concentration
of heavy metals in water, sediment and fish
species from the Ataturk Dam Lake Turkey.
Chemosphere, 41(9):1371-1376.
DOI:10.1016/S0045-6535(99)00563-9.

Jaffar, M. Ashraf, M. and Rasoal, A., 1998.
Heavy metal contents in some selected local
fresh water fish and relevant waters. Pakistan
Journal of Scientific and Industrial Research,
31(3):189-193.

Krogh, M. and Scanes, P., 1996.
Organochlorine compound and trace metal
contaminants in fish near Sydney Ocean
outfall. Marine Pollution Bulletin, 33(7-
12):213-225. DOI:10.1016/S0025-
326X(96)00171-3.

MAFF, 1995. Monitoring and surveillance of
non-radioactive contaminants in the aquatic
environment and activities regulating the
disposal of wastes at sea, 1993, Directorate of
Fisheries Research, Lowest oft, Aquatic
Environment Monitoring Report, No. 44.

Moghdani, S., Ghanbari, F., Fazeli, F,
Nezamzadeh, F., Irani, 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.

MOOPAM (Manual of Oceanographic
Observations and Pollutant Analyses
Methods), 1999. Regional Organization for
the Protection of Marine Environment:
Kuwait, ROPME, 220 pp.

Ozden, O., 2010. Seasonal differences in the
trace metal and macrominerals in shrimp
(Parapenaus longirostris) from Marmara Sea.
Journal of Environmental Monitoring and
Assessment. 162(1-4):191-199.
DOI:10.1007/s10661-009-0787-y.

Rezayi, M., Esmaeli, A.S. and Valinasab, T.,
2011. Mercury and Selenium Content in
Otolithes ruber and Psettodes erumei from
Khuzestan Shore, Iran. Bull Environ Contam
Toxicol 86(5):511-514.
DOI:10.1007/s00128-011-0237-8.

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. 882p.

Turkmen, M. and Ciminli, C., 2007.
Determination of metals in fish and mussel
species by inductively coupled plasma-atomic
emission spectrometry. Food Chemistry,
103:670-675. DOI:
10.1016/j.foodchem.2006.07.054

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

YV


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/10.1007/s10661-009-0787-y
https://doi.org/10.1007/s10661-009-0787-y
https://doi.org/10.1007/s00128-011-0237-8
https://doi.org/10.1007/s00128-011-0237-8
http://dx.doi.org/10.22092/ISFJ.2018.116455                 
https://dor.isc.ac/dor/20.1001.1.10261354.1397.27.1.16.0
https://isfj.ir/article-1-2007-fa.html

[ Downloaded from isfj.ir on 2026-01-30 ]

[ DOR: 20.1001.1.10261354.1397.27.1.16.0 ]

]

[ DOI: 10.22092/1SFJ.2018.116455

Iranian Scientific Fisheries Journal Vol. 27, No.1

Determination of essential metals (Cu, Fe and Se) levels in muscles, liver and gill tissues of
Scomberomorus guttatus in Bushehr seaport

Obeidi R."; Pazira A.R.?

“Rasagh.Obeidi@gmail.com

1- Young Researchers and Elite Club, Bushehr Branch, Islamic Azad University, Bushehr, Iran.
2- Department of Natural Resources- Reproduction and Culture of Aquatics, Bushehr Branch, Islamic
Azad University, Bushehr, Iran.

Abstract

In this study, the concentrations of heavy metals Cu, Fe and Se in muscle, liver and gill tissues of S.
guttatus were evaluated in Bushehr seaport during autumn 2016. S. guttatus samples were caught at
random from Bushehr seaport (n=30). After biometric measurements the samples were taken from
each tissues (muscles, liver and gills) and chemical digestion of the samples were carried out based on
MOOPAM, then levels of heavy metals in tissues were measured by Graphite furnace atomic
absorption spectrophotometer (Perkin Elmer 3030). Based on the results obtained the mean
concentrations of heavy metals Cu, Fe and Se in muscles tissues of S. guttatus were 7.21, 3.07 and
0.094, in liver were 8.35, 3.02 and 0.107, and in gill were 9.87, 3.59 and 0.119 mg/kg dry weight
respectively. Moreover, this results revealed that the Cu and Se concentration in muscles tissues of S.
guttatus in Bushehr seaport were lower than the levels permitted within the standards of World Health
Organization (WHO), Food and Agricultural Organization (FAQO), National Health and Medical
Research Council (Australia) (NHMRC), Ministry of Agriculture, Forestry and Fisheries UK (MAFF),
But Fe concentration was higher than the level permitted within the standard of Food and Drug
Administration (FDA).

Keywords: Heavy metals, Muscle, Liver, Gill, Scomberomorus guttatus
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