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Abstract
This study conducted to determine the

The mean amount of Cd (0.16+ 0.002 ) and

amount of the heavy metals such as Cd, Ni,

Ni( 0.56+ 0.03 ) in benthic Hoof was

and Pb in the muscle tissue of Hoof benthic

significantly greater than that in the Urban

fish (Psettodes erumei) and urban pelagic

pelagic fish while the concentration of

fish () in Qeshm Island in the north of the

(29.64+ 3.72) in urban pelagic fish was

Persian Gulf. Overall, the heavy metal

higher than that in the Hoof tissue samples

content Lethrinus nebulosus of 30 tissue

(P<0.05). Our results showed that the

samples was randomly measured by atomic

concentration of the three measured heavy

absorption spectrometer.

metals in the fishes studied was less than the
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standard levels proposed by WHO and FAO.
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Introduction

can reach a harmful level in the upper trophic

Fish as a valuable source of nutritional

levels (Agah, Leermakers, Elskens, Fatemi &

requirement constitutes one of the main feeding

Baeyens 2009). However, biomagnification of

items for many people around the world. It is

metals along aquatic trophic food chains has not

also highly recommended for pregnant women

been proved for many metals (Gerhardt 1992).

thanks to its Omega-3 rich content necessary for

For example, toxicity of some heavy metals such

embryo’s brain development. In spite of such a

as Cd, Fe, Zn, and Pb is related to water pH

valuable source of micro- and macro-nutrients,

(Gerhardt 1992). Comparing the amount of

anthropogenic water pollution around the world

heavy metals accumulated in muscle tissue of

has raised new concerns about the consumption

different

of fish. The amount of heavy metals is

accumulation of heavy metals in pelagic species

continuously increasing in different ecosystems

is lower than that in carnivorous benthic species

through

(Romeo, Siau, Sidoumou & Gnassiabarelli

anthropogenic

agricultural

activities

practices,

such

urbanization,

as
and

1999;

fish

Agusa,

species

Kunito,

showed

that

Yasunaga,

the

Iwata,

industrialization (Giguere, Campbell, Hare,

Subramanian Ismail & Tanabe 2005; Cogun

McDonald & Rasmussen 2004; Gupta, Rai,

Yuzereroglu, Kargin & Firat 2005). L. nebulosus

Pandey & Sharma 2009) especially in aquatic

as an urban pelagic fish and P. erumei as a

ecosystem.

and

benthic species are two valuable commercial

biomagnification of especially toxic metals is a

species in Southern Iran. The main objective of

growing concern for scientists and is turning to

the present study was to determine and compare

an

(Malik,

the concentration of Pb, Cd, and Ni in two

Biswas, Qureeshi, Borana & Virha 2010). Many

commercial fish species in Qeshm Island in

investigations have proved that some dangerous

north of Persia Gulf with global accepted

heavy metals and toxins can be magnified along

standards.

important

Bioaccumulation

worldwide

problem

the food chains and reach high levels in top
predators such as big fishes and carnivore birds

Material and Methods

(Nehring, Nisson & Minasian 1979; Marquenie

Sampling and Analysis

1985; Babel & Kurniawan, 2004; Sahebi &

Specimens were sampled from the area near the

Emtyazjoo 2011). Other investigations have also

Hormoz Canyon in the Persian Gulf (N 26o, 30´

proved that these metals can be deposited and

and E 56o, 16´). Over the 7 days of sampling in

magnified in sedimentary and aquatic biomass

May 2014, totally 30 samples of studied fishes

(Linnik & Zubenko 2000). Some of these metals

were sampled which were then weighed and
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transferred to laboratory in a cool box on the

analysis.

same day and frozen at (-20 C°) before

determined

dissection (Tepe & Turkmenand 2008). After

Serebryakova, Ladygina, Rogova, Zgoda &

defrosting in the laboratory, each sample was

Korzhenevskyi 2009) as:

Bioaccumulation

weighed to the nearest 0. 1 g, put onto petri

C (µ g/kg) =

◦

dishes and placed in the dryer at 105 C. After
obtaining the stable weight, the samples were
ashed at 450◦C, then they were digested in 2 mL
of 65% nitric acid and the entire solution was
diluted to 10 mL with deionized water. The
samples thus prepared were analyzed with the
flame atomic absorption spectrometer. The
results were presented as concentrations in μg g1

of dry weight. The normal distribution of data

was checked with Kolmogorov-Smirnov test. In

according

In

this

equation

factor
to

was

(Demina,

GS × V
W

C is

referred

to

the

concentration obtained from the device (mg kg-1
or µg kg-1), GS is the metal concentration in the
solution gained from digestion process, V is
equal to the final solution volume (50 mL) and
finally W is the dried sample weight. Statistical
variation analysis and correlation coefficient (r)
were also obtained.

case of non-normal data distribution, we used

Results

Mann-Whitney U and Kruskall-Wallis H tests to

In

investigate the significant differences in the

morphometric characteristics of the studied fish

concentration of the heavy metals (Cd, Pb and

species are presented. Mean concentration of the

Ni) between the two species studied. SPSS

Pb, Cd, and Ni are summarized in Table 2.

the

following

table

software package v. 20 was used for statistical

Table 1 Mean weight and body length of the studied species

P. erumei

L. nebulosus

27

Variable

Mean

SD

Min

Max

Total Length (cm)

41.53

1.19

35

50

Weight (gr)

959.33

59.88

620

1420

Total Length (cm)

42.33

0.54

38

45

Weight (gr)

1054.67

52.75

740

1400

(Table

1),

the
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Table 2 Mean concentration of Pb, Ni and Cd in P. erumei (n=15) and L. nebulosus (n=15)

L. nebulosus
variable

P. erumei

L. nebulosus

Cd

P. erumei.

L. nebulosus

Ni

P. erumei

Pb

Mean

0.06

0.16

0.29

0.56

29.64

3.23

Max

0.20

0.19

0.52

0.80

61

4.65

Min

0.02

0.15

0.10

0.35

4.55

1.40

SD

0.01

0.002

0.03

0.03

3.72

0.24

Comparing the mean value of the measured

no

considerable

relationship

heavy metals between two species by t-student

concentration and the weight of the two species.

analysis indicated that the mean concentration of

The same results were obtained for Pb

Cd and Ni is significantly higher in P. erumei

concentration and L. nebulosus (R2=0.33).

than that in L. nebulosus (P<0.001), while the

Comparing our results with those of the globally

concentration of Pb shows reverse situation

accepted standards showed that the amount of

(P<0.001) (Table 3). Linear Regression Analysis

Pb, Ni, and Cd was below the standards and

showed that there was a significant relationship

fortunately, these species were safe feeding

between Cd content and P. erumei weight (t=

items regarding the three heavy metals (Table

3.48, R2=0.48). Low regression coefficient

4). The mean concentrations of the metals

(R2=0.11 and 0.04 for P. erumei and L.

followed the sequence of Pb<Ni<Cd for the soft

nebulosus, respectively) indicated that there was

tissues of the two fish species under study.

Table 3 T-student analysis results in comparing measured heavy metal content
between two fish species

Variables

28

Mean ±SE

Mean ±SE

P

(P. erumei)

(L. nebulosus)

Weight/g

5424.67± 52.75

959.33 ± 59.88

0.10

Length/cm

42.33 ±0.54

41.53 ± 1.19

0.54

Cd/ µg

0.16 ±0.002

0.06± 0.01

< 0.001

between

Ni
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Ni/ µg

0.56 ±0.03

0.29 ±0.03

< 0.001

Pb/ µg

3.23±0.24

29.64±3.72

< 0.001

Table 4 Comparing mean concentration of three measured heavy metals by globally accepted standard levels (µg/g wet weight)

Organizations

Cd

Ni

Pb

References

Food and Agriculture Organization (FAO)

0.5

-

0.5

Collete & Nauen (1983)

World Health Organization (WHO)

0.2

0.4

1.5-0.5

Biney & Ameyibor
(1992)

EC

0.50

-

0.2

European Commission (2005)

Food and Drug Administration (FDA)

1

-

5

Chen et al (2001)

National Health and Medical Research Council

0.05

-

1.5

Darmono & Denton (1990)

UKMAFF

0.2

-

2

MAFF,( 1995)

New Zealand

1

-

2

Nauen,( 1983)

Hong Kong

2

-

6

Nauen,( 1983)

Switzerland

0.1

-

1

Nauen,( 1983)

Denmark

-

-

2

Huss,( 1994)

P. erumei

0.16

0.56

3.23

Current study, (2014)

L. nebulosus

0.06

0.29

29.64

Current study, (2014)

(NHMRC)3

Discussion

species can also be related to the sediments of

The metal concentrations measured reflect a

the heavy metal contents. Investigations showed

clear influence of anthropogenic activities;

that heavy metal concentration increased in the

additionally, the effective exposure of organisms

particulate phase of the sediments due to an

to different metals may be influenced by either

increase in the level of the matter suspended by

changes in metal speciation or the relative

erosive process or soil drift from near land and

distribution of metals between particles of

rise of continental slop (Rainbow 2007), as well

different

&

as the tendency of heavy metals to adsorption on

Turkmen2006). The observed difference of

particulate matter surface in water column

heavy metal concentration between the two

(Demina et al. 2009). Investigations performed

fishes studied is due to the feeding behavior of

on the sediment of the content of heavy metals

these

Higher

by different researchers showed that the amount

amount of Cd and Ni in P. erumei as a benthic

of heavy metals of (Cd, Ni, and Pb) made the

29

sizes

organisms

and

densities

(Madkour

(Tepe

2012).
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sediments a potential source for heavy metal

The authors would like to acknowledge the

pollution and transportation of these metals to
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aquatic system through food chain (Ardalan,
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Khoshkhoo, Rabbani & Moini 2004). Higher

Sayadani who helped us in the laboratory

concentration of heavy metals in sediments

analysis.

rather than in water was observed in different
studies and the major deposits of metals in some
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از ﻣﺎﻫﯿﺎن ﭘﺮﻣﺼﺮف ﺟﺰﯾﺮه ﻗﺸﻢ )ﺧﻠﯿﺞ ﻓﺎرس(
ﺳﻤﯿﻪ ﻏﻼﻣﯽ ،ã1ﺷﯿﺮﯾﻦ آﻗﺎﻧﺠﻔﯽ زاده ،2ﻣﺮﺗﻀﯽ ﻧﺎدري

3

-1

ﺑﺨﺶ ﻣﺤﯿﻂ زﯾﺴﺖ ،داﻧﺸﮕﺎه آزاد اﺳﻼﻣﯽ ﺑﻨﺪر ﻋﺒﺎس ،ﺑﻨﺪر ﻋﺒﺎس ،اﯾﺮان

-2

ﺑﺨﺶ ﻣﺤﯿﻂ زﯾﺴﺖ ،داﻧﺸﮕﺎه آزاد اﺳﻼﻣﯽ ﻣﯿﺒﺪ ،ﻣﯿﺒﺪ ،اﯾﺮان

-3

ﺑﺨﺶ ﻋﻠﻮم زﯾﺴﺘﯽ ،داﻧﺸﮑﺪه ﮐﺸﺎورزي و ﻣﻨﺎﺑﻊ ﻃﺒﯿﻌﯽ ،داﻧﺸﮕﺎه اراك ،اراك ،اﯾﺮان

در اﯾﻦ ﭘﮋوﻫﺶ ﻣﯿﺰان ﻓﻠﺰات ﺳﻨﮕﯿﻨﯽ ﻣﺜﻞ ﮐﺎدﻣﯿﻮم ،ﻧﯿﮑﻞ و ﺳﺮب در ﺑﺎﻓﺖ ﻋﻀﻠﻪ ﮐﻔﺸﮏ ﻣـﺎﻫﯽ ) (Psettodes erumeiو ﻣـﺎﻫﯽ
ﺷﻬﺮي ﭘﻼژﯾﮏ ) (Lethrinus nebulosusﺟﺰﯾﺮه ﻗﺸﻢ ،واﻗﻊ در ﺷﻤﺎل ﺧﻠﯿﺞ ﻓﺎرس ﻣﻮرد ﺑﺮرﺳﯽ ﻗﺮار ﮔﺮﻓﺖ .ﻣﯿﺰان ﻓﻠﺰات ﺳﻨﮕﯿﻦ
ﺳﯽ ﺑﺎﻓﺖ ﻋﻀﻠﻪ ﮐﻪ ﺑﻪ ﻃﻮر ﺗﺼﺎدﻓﯽ ﺟﻤﻊ آوري ﺷﺪه ﺑﻮد ﺑﺎ دﺳﺘﮕﺎه ﺟﺬب اﺗﻤﯽ اﻧﺪازه ﮔﯿﺮي ﺷﺪ .ﻧﺘﺎﯾﺞ ﺣﺎﮐﯽ از آن ﺑـﻮد ﮐـﻪ ﻣﯿـﺰان
ﮐﺎدﻣﯿﻮم ) (0.16 ±0.002و ﻧﯿﮑﻞ ) (0.56±0.03درﮐﻔﺸﮏ ﻣﺎﻫﯽ ﺑﻪ ﻃﻮر ﻣﻌﻨﺎداري ﺑﯿﺸﺘﺮ از ﻣﺎﻫﯽ ﺷﻬﺮي ﭘﻼژﯾﮏ ﺑـﻮد در ﺣـﺎﻟﯽ
ﮐﻪ ﻏﻠﻀﺖ ﺳﺮب ) (29.64±3.72در ﻣﺎﻫﯽ ﺷﻬﺮي ﺑﺎﻻﺗﺮ از ﮐﻔﺸﮏ ﻣﺎﻫﯽ ﺛﺒﺖ ﮔﺮدﯾﺪ ) .(P>0.05ﻧﺘﺎﯾﺞ اﯾﻦ ﭘـﮋوﻫﺶ ﺣـﺎﮐﯽ از آن
اﺳﺖ ﮐﻪ ﺳﻪ ﻓﻠﺰ ﺳﻨﮕﯿﻦ ﺑﺮرﺳﯽ ﺷﺪه در ﻫﺮ ﺳﻪ ﮔﻮﻧﻪ ﻣﺎﻫﯽ ﻣﻄﺎﻟﻌﻪ ﺷﺪه ﮐﻤﺘﺮ از اﺳﺘﺎﻧﺪاردﻫﺎي اراﺋﻪ ﺷﺪه از ﺳـﻮي  WHOو FAO
ﻣﯽ ﺑﺎﺷﺪ.
ﮐﻠﻤﺎت ﮐﻠﯿﺪي :اﺳﺘﺎﻧﺪاردﻫﺎي ﺑﻬﺪاﺷﺘﯽ ،آﻟﻮدﮔﯽ آب ،ﺧﻠﯿﺞ ﻓﺎرس ،ﺟﺰﯾﺮه ﻗﺸﻢ ،اﯾﺮان
*ﻧﻮﯾﺴﻨﺪه ﻣﺴﺌﻮلm-naderi@araku.ac.ir :
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