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Figure 1: The location of stations in study area.
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Table 1: The geographical location of stations.
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Table 2: Campare of heavey metal concentration (ppm) in tissue S. illicifolium pre and post monsoon.
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Table 3:compare of heavey metal concentration (ppm) in tissue S. illicifolium between different stations.
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Table 4: Campare of heavey metal concentration (ppm) in tissue P. homaros pre and post monsoon.
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Table 5: compare of heavey metal concentration (ppm) in tissue P. homaros between different stations.
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Table 6: Compare heavey metal concentration with international standards (ppm) per and post monsoon.

L'o.o . & u| d - !l &
& o s s ylaibow!
o9 poodls e oy
WHO, (1995) - Y- ). 1o WHO
FDA, (2011) VAR ) - 0 FDA
Darmono and Denton (1990) \ [0 ) A NHMRC
O¥AY) o)) SKen g a>ge " - Y. ) Ol le sl
(ol asdllas) (ygmsle Jad 5l LS +/-a +/-a . N o
. Sargassum ilicifolium
(ol asdllac) (ygmile Jad 5l on K K /A¥ /-4
(ol asllhae) (ygusle ot 51 L3 AN AV AN 1%y _
) Panulirus homarus
(ol aslllas) (ygusle b 5l oa AN SYY WS e
PSS p3 05550 ”
g Loz (oo SIS Gllo 1y cailoadanslis (W 7]

Ozden, 2010) swd o0i; Slog>ge G 4o 1ol puw
Syape Sl a5l 55 e (Belitz et al., 2001
O 58 ol g o ALl s3] bpaslS ] 4o glp
L YL glacdale jo Ll ojls pudslio [0 soge Jlons
5 9350 b bl ly (o S5l 5 (S Gl
LS, L I e
Roesijadi, ) s)ls Lioods 3 oyl slacadles
oot Aliuce I3l ol ol (Sorensen, 1991:1994
Sl G jlains g Sy dss pele laasis gl

.(Ozden, 2010)
3O e geS Glpe a5 ol lis ol adlas ol
51V Gloypro ¥ 5 ponlS )l (sloged STl il

W) <l

A Gl (o 5092 YU 51 (B0 WlgT e eSS 5 S
Rl wse 00 (g 5l g bl Slhge; 059 9 Jae o

& Ll sl s pogarn ol Glpias (IS sk
Nighge wgmme (alord laoaVl (il s
5 bl o eaSesgll Slul mlie o odes
by JBsde> (oordarh (i mlio daugldl
Karadede et al., 2004; ) s 5pcp! «s)yles
(&)Sare 5,0 mbe (Ozmene et al., 2004
Di Giulio and ) caul o9pY 5 J>low o5
Sey9 Liie awly oo alie oul  (Hinton, 2008
(ST OS5 B35, polie wile il sla Soqll
23l Lo 4 LS 5 i Sl o3 - JT oS 5
wile oy els> (Fp oo s o @ oS il
s el g JE! el (sl angons Sl
Zauke et al., 1999; Rashed, 2001; Pourang et )
el g oSGk ale> 5l ¢ @l 2005
el S Ol el e aS Ll ca VT slaeg,S
heecun; soai ¥l 23z ogez g pgradls o

e



Ya_)l.mi/‘;_m 5 s Jl

Ol @M ale ddae

s Slogawy )0 9355 bys Ol 8)ly Sils calises
peredlS ozt e (6,5 05ll bl (gemme ;o ayles
3l loyae ywd¥ 5 pols Lo (Sloged Sl 2L s
£S5 9,50 VD) ool sl 58 ol Sl cile Sl
L gnea OVAY 55l (lclonsl) 092 50l ()
poeedls 9 @y Sle (1 Slee (VAR yomi) @l
oy Sloypeo Jolyw ol Sz > cdl o )
SIS 1S 0 S 9kS 0 0 S (ke TIVY 5 0 ol i o3
oy 0guz cdale Sl 55 (VYAY) LK g g0l
Ocypode ) 75, Sz ,5 odb o) poesl S 5
Jobas i 1) ey o 9 552 Jolse ,o (SAFatan
O3S PPM /e Ve[ g« [YOE /oD /NN LN S
30 05 e ol dsllas uli b anglas ;o a5 wisls
Tob— )3 o g poedlS Hladie g SV (b
Sk 53 e g e Sl slls 5 6 St
(Metapenaeus affinis) ;5 ,w o w 5950 alac
29 g ey eeid dilate w3 (6)lo sne SN
5 @95 3 plas sy 5 Gl Jad g3 G Y
(OYAF) ,LSan 5 6,51 aslllae Lo (VY5 (o), San
poeeolS 5 oy Bl Glie ) (5l sme IS 15
Db (als alae cdlb )0 plis) 5 (Ll Joad G

.5 sanlie (Rastrelliger kanagurta)

Clle gy polo adllas b5 Golul p ggomma o
P58l 50 092 9 poadlS (s v p (S S oz
Fod Jolse (250555 Gblis sosr (Ll 5l @isS 5
ody Sop 5l wm g JB Gloy ojk e ples by
s ol 9o 3 ol cpl clale n SVL Gomile
reddl plsie 4 oS wd c ey w5 5 Sl
5w (ol (ol Jole is)S o B yme LnolSi
o39,ha Sol 5 Cd) 4y dzgi b bl (ul 0 e
g Sless Sqx bl ol @ b md y b gas
hol ole (lsie 4 o5 slooan VT 0955 5 (55l ST
Jol> ooV 58l asiyl 4y a9 L pgaeslS 4y Sl

9 O9bes Lgmo b e (i 4l Jleg S
o enl cdale (I BIL bLs)l o 5188550 Jalge 51 So

o)

Sldled alomjl alizee LY @y 0l gy L5 Lo
ol jldom Jame 4y (63959 YL e L LS
YL slacdale jo e o> (Turoczy et al.,2001)
(olimgycorw aiile oLy Dlogzge gl g0l ol s
2 JlgPen, Slograe 5 LSLl> dap s SN g o s
.(Dadolahi-Sohrab et al., 2011) cusls walys o
(s Blge 00 S Cladgr il el geis bl
03 JBE 5 505 Siag 5 J 5 o (@ S5
A0 e saiiSeogll b lsie 4 atilgl o J>ges
3 oS g Gake Sl Sl gt s S
BB jpax 5 Lys a4 95y 5l Cel (S
o Sel (S5 a0 Glbg boead (55l
Wil e a Sl gl 5l R (S e
odsl w5551 (Dadolahi-Sohrab et al., 2011)
5 blaSes sas e plas Shls s pwyp
PICH IR [PV SRRV E BN DCS I CONCOE S
! (Han and Hung, 1990) auS o 053 045
il @l b b oanslie o loso sy dl
O35 YL 5o 5 ol nl 095 09 Sz se e ien
» ohls e e e s lad Dl
S5k a5l 455 Gl b LaslaiSss 5 o lisgyc e
g il boBryan, 1971) cuul b,
Ol JWs a5 Slogzge cnl yo apdss (ualidl e Sesdly
saalin Ghgl sl G ,o Shls ke ol a3l

Oliver et al., 2002) 54
Lo a5 coul sloaisSoogll paasls aSul 4y 495 L
U cess a5 ol slaojy ,o )l Sl
5 YL slecdals sanlie wyls 13 sl ool
Sadige, ) o4 aalgss el 51 590 pgreslS Jaene a>
J>‘9_w Jo}]a} Jj.‘g I cwoojﬂ Gl&é S99 (1992
(s 155y Si asl 5 aile olas slyys Jloes
Algi oo Fame Sy sdgi 5 (63 mlio g pgaiel]
g ol s 53 pamasls a5 glalamdlo hB aulis
&loo 5l Wlg oo poedls sy oo Sl arBl plee ju



j?ﬁ&d&(wﬂ(%ﬂ&ﬁdﬂ&‘}ﬁ&%&ﬁﬂ:\

Ol o HUST (suge

5 pole axly odlul ofyT olKasls i)l wlis IS
1e bl clg (Gl oz by gweS
S G50l g asllhe NYAS (g oy L g
S8l )0 (] g (e w59y oSS o) 531 polie
Metapenaeus ) ;5 ,w Sbw Soee dbac
AVAA()YF LS ele ale (@ffinis
0y STy o G B> 9.8 (RS & > g0
o SObly (owad E-E «$O oW (P
) Bas ooy (JoSb g bl cpp Gooxo
oy clale ow)n IYAY Lo G olpl 9 &
ol (5, paigad slaglie (STyem il jo K
oz ob ddlilad pde bl Jolgw ool ]
NV ()VFP
Delman, O., Demirak, A. and Balci, A.,
2006. Determination of heavy metals (Cd,
Pb) and trace elements (Cu, Zn) in
sediments and fish of the southeastern
Aegean sea (Turkey) by atomic absorption
spectrometry. Food Chemistry, 26: 157-
162. DOL:
10.1016/j.foodchem.2005.02.0009.

Di Giulio, R.T. and Hinton, D.E., 2008. The
toxicology of fishes, Crc Press, 1071 pp.
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, 476p.

Garcia, E.M., Cruz-Motta, J.J., Farina, O.
and Bastidas, C., 2008. Anthropogenic
influences on heavy metals across marine
habitats in the western coast of Venezuela.
Continental Shelf Research, 28: 2757-2766.
DOI: 10.1016/j.csr.2008.09.020.

adlaio cpl jo saxie slo,slis g b 3B 0o 5 les o |,
sl
&b

5 cablags daoan¥T AYAY e oyl slow!

YOV e nis Ol canjlae Ho o laslinl

oo

00 )BT 5 GlpolS cpup golrw o Sz

5 e i s clale e s VAP

Pl ole w5 5 alae kBl 3 peesls

oo bzds sll o (Rastrelliger kanagurta)

AMOYO (VY oMl ale dla
s VAT cp ol 9 .0 5yl ol (y90l

il g amale glacdl ,o puSiw @lils  Sodl

53> J>lsw ,o (Ocypode saratan) z5, K> ,>

=07 (V0 Lo pwlidbany doe Hlppls 0w g

X0
Ol e awslie 5 wyp IVAR o cpuzndy

P OMas 5 Ceugyy ) peedlS 5 Cpe (2K

Al w23 05 slojis Jolpw Al Kz 5

Garrett, R.G., 2000. Natural source of metals
of the environment. Human and Ecological
Risk Assessment, 6: 945-963. DOI:
10.1080/10807030091124383.

Gibson, R.S.,, 1994, Content and
bioavailability of trace elements in
vegetarian diets. The American Journal of
Clinical Nutrition, 59: 1223-1232. DOI:
10.1093/ajcn/59.5.1223S.

Guerzoni, S., Frignani, M., Giordani, P. and
Frasari, F., 1984. Heavy metals in
sediments from different environments of a
Northern  Adriatic Sea area, Italy.
Environmental Geology and  Water
Sciences, 6 (2): 111-119. DOI:
10.1007/BF02509917.

oY



YQJM/MJWJLLH

Ol @M ale ddae

Han, B.C., and Hung, T.C., 1990. Green
oysters caused by copper pollution on the
Taiwan coast. Environmental Pollution, 65:
347-362. DOL: 10.1016/0269-7491
(90)90126-W.

Karadede, H., Oymak, S.A. and Unlu, E.,
2004. Heavy metals in mullet, Liza abu,
and catfish, Silurus triostegus, from the
Ataturk Dam Lake (Euphrates), Turkey.
Environmental International, 30: 183-188.
DOI: 10.1016/S0160-4120(03)00169-7.

Karthikeyan, R., Vijayalakshmi, S. and
Balasubramanian, T., 2007. Monthly
variations of heavy metals and metal
resistant bacteria from the Uppanar estuary
(Southeast coast of India). Research
Journal of Microbiology, 2: 50-57. DOI:
10.3923/jm.2007.50.57.

Komarnicki G.J.K., 2005. Lead and cadmium
in indoor air and the urban environment.
Environmental Pollution, 136: 47-61. DOI:
10.1016/j.envpol.2004.12.006.

Larsen, R., Eilertsen, K.E. and Elvevoal,
E.O., 2011. Health benefits of marine foods
and ingredients. Biotechnology Advances,
29: 508-18. DOL:
10.1016/j.biotechadv.2011.05.017.

Michael, H.C., 2010. Heavy metal. In
Encyclopedia of Earth. Edited by
Monosson Cleveland C. Washington DC:
National Council for Science and the
Environment.

Nee, S. and May, R.M., 1992. Dynamics of
meta-populations: habitat destruction and
competitive coexistence. Journal of Animal
Ecology, 61(1): 37-40. DOI: 10.2307/5506.

N

Oliver, F., Ridd, M. and Klumpp, D., 2002.
The use of transplanted cultured tropical
oysters  (Saccostrea commercialis) to
monitor Cd levels in North Queensland
Coastal waters  (Australia).  Marine
Pollution Bulletin, 44(10): 1051-1062.
DOI: 10.1016/S0025-326 X (02)00157-1.

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: 191-199. DOI:
10.1007/s10661-009-0787-y.

Ozmen, H., Kilahcl, F., Cukurovall, A. and
Dogru, M., 2004. Concentrations of heavy
metal and radioactivity in surface water and
sediment of Hazar Lake (Elazlg, Turkey).
Chemosphere, 55(3): 401-408. DOI:
10.1016/j.chemosphere.2003.11.003.

Pourang, N., Nikouyan, A. and Dennis, J.H.,
2005. Trace Element concentrations in fish,
surficial sediments and water from northern
part of the Persian Gulf. Journal of
Environmental Monitoring and Assessment,
109: 293-316. DOI: 10.1007/s10661-005-
6287-9.

Rashed, M.N.,, 2001. Monitoring of
environmental heavy metals in fish from
Nassar Lake. Environmtal International,
27: 27-33. DOI: 10.1016/S0160-4120
(01)00050-2.

G., 1994

metallothioneinbound metals in a natunal

Roesijadi, Behaviour  of
population of an estuarine mollusc. Marine
Environmental Research, 38(3): 147-168.
DOI: 10.1016/0141-1136(94)90005-1.



j?ﬁ&d&(wﬂ(%ﬂ&ﬁdﬂ&‘}ﬁ&%&ﬁﬂ:\

Ol o HUST (suge

Sadige, M., 1992. Toxic metal chemistry in
marine  environment.  Enviriment in
Ternational, 389P.

Sorensen, E.M.B., 1991. Editor. Metal
Poisoning in Fish. 1st ed. Boca Raton,
Florida: CRC Press, 347P.

Turoczy, N., Bradly, D., Andrew, H. and
Vijaya, S., 2001. Cadmium, copper,
mercury, and zinc concentrations in tissues
of the King Crab (Pseudocarcinus gigas)
from  southeast  Australian  waters.
Environment International, 27(4): 327-334.
DOI: 10.1016/S0160-4120 (01)00064-2.

Ugolini, A., Borghini, F., Calosi, P.,
Bazzicalupo, M., Chelazzi G. and

Focardi S., 2004. Mediterranean Talitrus
saltator (Crustacea, Amphipoda) as a
biomonitor of heavy metals contamination.
Marine Pollution Bulletin, 48: 526-532.
DOI: 10.1016/j.marpolbul.2003.10.002.

WHO, 1995. Health risks from Marin
pollution in the Mediterranean, Part 1
Implications for policy makers. World
Health Organization, Geneva.

Zauke, G.P., Savinov, V.M., Ritterhoff, J.
and Savinova, T., 1999. Heavy metals in
fish from the Barents Sea (summer 1994).
The Science of the Total Environment,
227(2-3): 161-173. DOI: 10.1016/S0048-
9697(99)00014-5.

O¥



Iranian Scientific Fisheries Journal Vol.28, No.3

Determination of heavy metals of Lead, Copper, Cadmium and Mercury concentration in the
soft tissues of brown algae (Sargassum ilicifolium) and spiny lobster (Panulirus homarus)
in per and post monsoon

Mahdi Abkenar A.""; Yahyavi M.%; Bahri A.H. % Bivareh M.R.?

“aliabkenar@gamil.com

1-Department of Fisheries Group, Chabahar Branch, Islamic Azad University, Chabahar, Iran

2- Department of Fisheries Group, Bandarabbas Branch, Islamic Azad University, Bandarabbas, Iran

3-Department of Fisheries and Forestry, Faculty of natural resource, Gonbad Kavous University,
Golestan, Iran

Abstract

The aim of this study was to evaluate the accumulation of Lead, Copper, Cadmium and Mercury in the
soft tissues of brown algae (Sargassum ilicifolium) and muscle of spiny lobster (Panulirus homarus) in
a five different stations along the northern coasts of the Oman Sea during pre and post monsoon
seasons. A number of 50 specimens of each sample were collected from stations of Jask port, Darak
port, Pozm port, Chabahar Golf and Goatre port during spring and autumn 2016. Heavy metals were
extracted from the muscle tissues using a wet digestion method. Concentration of metals was
measured by Atomic Absorption Spectrophotometer. The results showed a significant difference in the
accumulation of heavy metals in the tissues of both species during pre and post condition the monsoon
between different stations (p<0.05). Comparisons of heavy metal accumulation in the pre and post-
monsoon showed a significant difference only in the cadmium accumulation in the muscle of Spiny
lobsters (p<0.05). The accumulation of Cadmium in the post-monsoon was lower than the pre-
monsoon condition (p<0.05). By comparison between the results obtained from this study to the
international standards defined by WHO, FDA, NHMRC and the National Iranian Standards
Organization, it was cleared that the concentrations of heavy metals in brown algae soft muscle were
lower than permitted levels and so not risky for health. Also, the Concentration of lead in the soft
muscle of Spiny lobster is lower than allowable limits. But, the concentration of copper, cadmium and
mercury in the muscle of Spiny lobster was much higher than permitted levels. In conclusion, the
results of this study could show inappropriate environmental conditions of the northern coasts of the
Oman Sea.
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