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Coastal waters act as nurseries for various fish species and have been 
recognized as essential fish habitat. In this study, concentrations of PCB 16, 
PCB 44, mercury (Hg) and methyl Mercury (MMHg) were determined in 
commercially valuable fish from Khuzestan Shore, northwest of the Persian 
Gulf. It was also our intention to evaluate potential risks to human health 
associated with seafood consumption. The results indicated that the 
concentration of heavy metals in the fish were different among the tissue 
and species.  Generally, liver and skin showed higher metal concentrations 
than muscle. The results confirmed that the concentration of heavy metal in 
fish strongly affected by habitat and feeding habitats. The results of this 
study showed pollutants concentrations in different food habitats increase 
in the following order benthic omnivorous fish < zooplanktivores fish < 
phytoplanktivores fish < piscivores fish. Also, the comparison indicated that 
benthic species (E. orientalis, O. ruber) were more contaminated than 
pelagic species (L. abu and P. erumei). Therefore, the concentration of 
metals in edible part of fish species did not exceed the permissible limits 
proposed by FAO (1983), WHO (1996) and ROPME (1999) and are suitable 
human health. 
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INTRODUCTION 
 
Fish are used as good indicators of heavy metals in 
aquatic systems. Likewise, fish is the main source of 
trace elements like mercury and selenium in human diet. 
Approximately 90% of human health risk related to fish 
consumption is associated to metal-contaminated fish 
(Demirak et al., 2006). According to neurotoxic effect of 
Toxic metal similar mercury, it is listed as one of the six, 
most dangerous chemical substances by International 
Program of Chemical Safety (IPSC) (Demirak et al., 
2006). Therefore, numerous reports describe metal 
residues in wild fish from marine species (Dalman et al., 
2006; Demirak et al., 2006; Sankar et al., 2006; Tuzen 
2009; Abdolahpur Monikh et al., 2012). These studies are 

largely based on accumulating high levels of trace metals 
in different tissues of the fish, such as liver, gills, and 
muscle. Gills and liver are chosen as target organs for 
assessing metal accumulation. The concentrations of 
metals in gills reflect the concentrations of metals in 
waters where the fish species live, whereas the 
concentrations in liver represent storage of metals. 
Induction of metallothioneins (MTs) in liver is the main 
form of storage and detoxication of metals in fish 
(Turkmen 2005; Sankar et al., 2006). Increased metal 
concentrations in liver may represent storage of 
sequestered products in this organ. It is well known           
that muscle is not an active tissue in  accumulating heavy  
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Figure 1. A map showing the Persian Gulf and Khuzestan Shore 

 
 
metals (Demirak et al., 2006; Sankar et al., 2006; Tuzen 
2009; Abdolahpur Monikh et al., 2012). However, no 
research has been reported on the residues of metals in 
fish skin which is consumed by humans. 

Mercury (Hg) is one of the most hazardous 
environmental pollutants, due to its toxicity and its 
accumulation in aquatic organisms. The relative toxicity 
of mercury depends on its chemical form, methyl mercury 
being one of the most toxic substances existing in the 
environment. The consumption of fish is the main route of 
exposure of humans to methyl mercury (MHg), which 
represent the main form of mercury in fish due to 
biomagnification in the marine food chain (Tuzen 2009). 
Mercury exposure leads to numerous symptoms such as: 
impaired vision and hearing, dizziness, vomiting, 
headache, muscular weakness, allergies, depressed 
immune system, brain damage, but finally can lead to 
death (Hosseini et al., 2013). 

PCBs are chemically stable and their half-life in the 
environment is related to the number of chlorine atoms in 
the biphenyl structure (Abdolahpur Monikh et al., 2013). 
The effects of polychlorinated biphenyls and polycyclic 
aromatic hydrocarbons on an aquatic and terrestrial 
ecosystem have been well documented (Brasher and 
Wolff 2004). They are stable lipophilic compounds that 
can be bioaccumulated and biomagnified through food 
chains. Due to their long persistence in the environment, 
PCBs are among the contaminants of highest concern in 
aquatic ecosystems (Liang et al., 2007). In aquatic 

organisms such as fish, crab, bivalve and sea bird, 
uptake involves adsorption, absorption, and partitioning 
of contaminants in water through gills and epidermis and 
consumption of contaminated food. After entering into the 
organism’s body, polychlorinated biphenyl (PCB) 
compounds become efficiently sequestered in lipid-rich 
tissues of the organisms (Abdolahpur Monikh et al., 
2013). However, beyond physiological factors and 
seasonal fluctuations of lipids, some biological factors 
such as size, sex, habitats and food habitat are also 
important factors influencing PCBs accumulation in the 
organisms (Abdolahpur Monikh et al., 2013). 

Persian Gulf is the main source of fishery in south of 
Iran. There is no evidence regarding natural sources of 
heavy metal in site, while most of heavy metal pollution is 
related to oil industry. The discovery of oil in this sea led 
to a massive increase in anthropogenic activities in the 
area. In general, petrochemical and oil industries are the 
major sources of pollution in this area (Hosseini et al., 
2013). For instance, this sea has about 800 offshore oil 
platforms and tolerates the traffic of about 25,000 oil 
tankers each year. Some areas of Persian Gulf have 
been damaged during the prolonged war that occurred in 
the 1980s, and they may have suffered degradation 
because of acid rain since the 1991 Gulf War (Hosseini et 
al., 2013). The extent of damage to these estuaries, as a 
result of the latest heavy bombardments of southern Iraq,  
is yet to be determined. Known sources of contami- 
nation in this area include agricultural runoff from use  of  
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fertilizers, herbicides, pesticides, and spills of hazardous 
substance from various refineries, Abadan, Darkhoein 
and Bandar Imam Petrochemical Factories. 

The purpose of this work was to evaluate selected 
metal concentrations in different tissues, liver, skin, and 
muscle, in fish from four species collected from 
Khuzestan Coasts, which is situated on the North Persian 
Gulf coast of Iran (Figure 1). This area, in which there are 
large quantities of untreated industrial and domestic 
sewage, has one of the most polluted coastal waters of 
Iran (Abdolahpur Monikh et al., 2012). This bay has also 
an economic importance for fishery. Four of the most 
important fish species by consumers, in Iran, are Liza 
abu, Euryglossa orientalis, Psettodes erumei and 
Otolithes ruber. While L. abu feeds on plankton with a 
wide ecological valence, E. orientalis feeding on benthos 
(crustaceans, molluscs,), P. erumei feeds on nekton 
(bony fish) and O. ruber feeding on zoobenthos 
(shrimps/prawns). 
 
 
MATERIALS AND METHODS 
 
We chose four species that have more consumption rate 
in south of Iran (Liza abu, Euryglossa orientalis, 
Psettodes erumei, Otolithes ruber). The details of species 
characteristics are summarized in Table 1. All fish 
species were collected from supermarkets and fish 
markets in Khuzestan Province in July of 2011. Samples 
were placed on ice and moved to laboratory then 
weighed, and their standard and total lengths were 
measured. For analysis, the body of fish samples were 
cut open and the selected tissues was removed carefully. 
Liver, skin and muscle were removed and placed in 
polyethylene bags, which were then labeled and stored at 
-20 °C (Abdolahpur Monikh et al., 2012). It was then 
drained under folds of filter, weighed, wrapped in 
aluminum foil and then frozen at 10 ºC prior to analysis. 
The tissues were placed in clean watch glasses and were 
oven dried at 105 ºC for 1 hour and later cooled in the 
desiccators. To determine the content of mercury, the 
samples (wet weight) was digested in a mixture of 6 ml 
concentrated HNO3 and 2 ml H2O2 in microwave 
digestion system. Digested samples were subsequently 
diluted in 10 ml deionized water. Mercury was determined 
by the cold vapor technique, using an atomic absorption 
spectrometer (Unicam model 919). Blank samples were 
also processed to avoid possible contamination during 
the analysis. Standard reference material DORM 2 
(National Research Council of Canada: dogfish muscle) 
was used to check the accuracy and precision of 
analytical procedures (Abdolahpur Monikh et al., 2012). 

After opening, each can content was homogenized 
thoroughly in a food blender with stainless steel cutters. A 
sample were then taken and digested promptly as 
follows:  the   homogenized   sample   (2 ± 0.001 g)   was  

 
 
 
 
weighed into a 0.5 l glass digestion tube, and for 
mercury, 10 ml of conc. HNO3 and 5 ml of conc. H2SO4 
were slowly added. The tube was then placed on top of a 
steam bath unit to complete dissolution. It was then 
removed from the steam bath, cooled and the solution 
transferred carefully into a 50 ml volumetric flask; for the 
reduction of mercury 5 ml SnCl2 were used (Abdolahpur 
Monikh et al., 2013). The recovery means for Hg and 
MMHg were 101% and 102%, respectively. 

To determine PCB concentration, the samples were 
freeze-dried for 100 hand powdered by stainless steel 
mortar. Then about 10 g of the powdered samples were 
transferred into a soxhlet apparatus and extracted by 300 
ml of acetone and n-hexane (1:1, V/V) in a water bath for 
36 h. According to the method described by Fu and Wu 
(2005), extracts were reduced on a rotary evaporator to 1 
ml and cleaned by 5ml of concentrated sulfuric acid, 
copper powder and a microflorisil column and then 
passed through a silica gel column to remove lipids and 
interferences compounds (Abdolahpur Monikh et al., 
2013). 

A gas chromatograph (Hewlett–Packard6890 GC-
ECD) equipped with a 

63
Nielectron capture detector was 

applied to determine the concentration of PCBs in the 
samples. The capillary column was a 30 mDB-1 (100% 
dimethysiloxane) (CJ and W Scientific, USA) with an 
internal diameter of 0.25 mm and a stationary phase 
thickness of 0.25 µm. The column oven temperature was 
programmed at 80 ºC hold for 1min then to180 ºC hold 
for 5 min at the rate of 20 ºC per min and to 280 ºC at the 
rate of 5 ºC per min. Injector and detector temperatures 
were set at 300 ºC and nitrogen was applied as the 
make-up and carrier gas. For quantification, only the 
peaks that located within the proper range of the 
retention time (two percent) were counted. OCN, as an 
internal standard, was added to the samples prior to the 
cleanup procedure. The recovery of OCN was 94 % of all 
samples. Blank was analyzed with every five samples to 
check for interfering compounds (Abdolahpur Monikh et 
al., 2013). 

All data were tested for normal distribution with 
Shapiro-wilk normality test. Significant differences 
between pollutants concentration in different tissues and 
species were determined using One-Way analysis of 
variance (ANOVA) followed by Duncan post hoc test. 
Mercury and methyl mercury concentrations were 
calculated in µg/g dry weight and PCBs concentrations 
were calculated in ng/g dry weight. 
 
 
RESULTS 
 
Mercury and Methyl mercury 
 
Levels of mercury in liver tissue varied from 0.22 to 1.61 
µg/g,  with  average  of 0.82 µg/g, while concentrations in  
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Table 1. Feeding habit, ecology and biometry of selected species 
 

Species Diet favorable n Ecology Weight (g) Length (cm) 

Liza abu Phytoplankton 32 Migration 1.442 ± 0.02 52.12 ± 0.02
 

Euryglossa orientalis Benthos 30 Subtidal 870.5 ± 0.6 38.17 ± 0.06
 

Otolithes ruber Zoobenthos 31 Intertidal 1.182 ±7.21 49.18 ± 0.04
 

Psettodes erumei Nekton (fish) 36 Intertidal 889.7 ± 1.08 43.13 ± 0.01
 

 
 

Table 2. Hg and MMHg concentration (µg/g) in liver, skin and muscle fish species 
 

Metal Tissue Euryglossa orientalis Otolithes ruber Liza abu Psettodes erumei 

Hg Liver 1.61 ± 0.04
 

1.06 ± 0.05
 

0.51 ± 0.01
 

0.22 ± 0.06
 

Skin 0.63 ± 0.02 0.23 ± 0.01 0.21 ± 0.07 0.11 ± 0.02 
Muscle 0.45 ± 0.05 0.12 ± 0.04 0.10 ± 0.03 0.08 ± 0.05 

      
MMHg Liver 0.85 ± 0.01 0.64 ± 0.01 0.25 ± 0.06 0.11 ± 0.01 

Skin 0.45 ± 0.06 0.15 ± 0.01 0.11 ± 0.01 0.07 ± 0.01 
Muscle 0.23 ± 0.03 0.07 ± 0.04 0.04 ± 0.03 0.02 ± 0.04 

 
 

Table 3. PCBs concentration (ng/g) in liver, skin and muscle of fish species 
 

Metal Tissue Euryglossa orientalis Otolithes ruber Liza abu Psettodes erumei 

PCB 16 Liver 0.42 ± 0.04
 

0.36 ± 0.05
 

0.27 ± 0.04
 

0.17 ± 0.05
 

Skin 0.17 ± 0.05 0.15 ± 0.06 0.13 ± 0.02 0.08 ± 0.03 
Muscle 0.14 ± 0.01 0.11 ± 0.02 0.09 ± 0.05 0.05 ± 0.02 

      
PCB 44 Liver 0.63 ± 0.01 0.54 ± 0.05 0.41 ± 0.06 0.21 ± 0.02 

Skin 0.28 ± 0.02 0.24 ± 0.03 0.22 ± 0.03 0.12 ± 0.05 
Muscle 0.21 ± 0.03 0.17 ± 0.02 0.11 ± 0.02 0.02 ± 0.03 

 
 
 
the skin varied from 0.11 to 0.61 µg/g, with average of 
0.31 µg/g, while concentrations in the muscle varied from 
0.08 to 0.45 µg/g, with average of 0.17 140 µg/g for all 
fish species. The highest concentration of methyl mercury 
was detected in tissues of E. orientalis, followed by O. 
ruber, L. abu and P. erumei, respectively. 

Levels of methyl mercury in liver tissue varied from 
0.11 to 0.85 µg/g, with average of 0.51 µg/g, while 
concentrations in the skin varied from 0.07 to 0.45 µg/g, 
with average of 0.21 µg/g, while concentrations in the 
muscle varied from 0.02 to 0.23 µg/g, with average of 
0.09 µg/g for all fish species. The highest concentration 
of methyl mercury was detected in tissues of E. orientalis, 
followed by O. ruber, L. abu and P. erumei, respectively. 
 
 
PCBs 
 
Levels of PCB 16 in liver tissue varied from 0.17 to 0.42 
ng/g, with average of 0.31 ng/g, while concentrations in 
the skin varied from 0.08 to 0.17 ng/g, with average of 
0.10 ng/g, while concentrations in the muscle varied from 
0.05 to 0.14 ng/g, with average of 0.09 ng/g for all fish 
species. The highest concentration of PCB 16 was 

detected in tissues of E. orientalis, followed by O. ruber, 
L. abu and P. erumei, respectively. 

Levels of PCB 44 in liver tissue varied from 0.21 to 
0.63 ng/g, with average of 0.46 ng/g, while concent-
rations in the skin varied from 0.12 to 0.28 ng/g, with 
average of 0.16 ng/g, while concentrations in the muscle 
varied from 0.02 to 0.21 ng/g, with average of 0.12.5 ng/g 
for all fish species. The highest concentration of PCB 16 
was detected in tissues of E. orientalis, followed by O. 
ruber, L. abu and P. erumei, respectively. 
 
 
DISCUSSION 
 
Current study examined the levels of PCB 16, PCB 44, 
heavy metals Cd, Co, Ni, Pb, and Hg and MMHg in four 
fish species, along the Khuzestan shore, northwest of the 
Persian Gulf. Khuzestan Shore is surrounded by more 
than 30 petrochemical units such as chlor-alkali plant and 
superphosphate plant. Besides, some main creeks of this 
coasts flow into two crowded and industrialized cities and 
consequently receive huge amounts of domestic effluents 
and urban wastewaters (Hosseini et al., 2013). This 
Shore is formed by the confluence of Shatt al-Arab in Iraq  
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and Arvand river in Iran. In addition to receiving effluents 
of more than seven big and small Iranian and Iraqi cities, 
there are many non-pointed and pointed metals sources 
along its course (Hosseini et al., 2013). For instance, this 
coast has about 800 offshore oil platforms and tolerates 
the traffic of about 25,000 oil tankers each year. Some 
areas of Persian Gulf have been damaged during the 
prolonged war that occurred in the 1980s, and they may 
have suffered degradation because of acid rain since the 
1991 Gulf War (Hosseini et al., 2013). This coast also 
receives considerable foreign traffic. Therefore, 
According to the results that attained by ROPME, some 
areas and organisms of the coasts are at a serious risk of 
heavy metal pollution. 

During current study, pollutant concentrations in tested 
tissues of all the fishes 187 decreased in order liver > 
skin > muscle. Some tissues such as liver are considered 
as target organs for metals accumulation (Yi et al., 2008). 
The very high levels pollutants in the liver fish species in 
comparison to other tissues may be related to the content 
of metallothionein protein in liver. Metallothionein protein 
that plays a significant role in the regulation and 
detoxification of metal is produced in high levels in liver 
tissue (Sankar et al., 2006; Tuzen 2009). This protein 
contains a high percentage of amino group, nitrogen and 
sulphur that sequester metals in stable complexes (Yi et 
al., 2008). The comparison on metals accumulation 
between all tissues fish show that bioaccumulation of 
metals was more in liver than other tissues (Pourang et 
al., 2005; Eastwood  et al., 2006; Hosseini et al., 2013; 
Abdolahpur Monikh et al., 2013). It is generally accepted 
that pollutants uptake occurs mainly from water, food, 
and sediment (bottom feeders and burrowing animals). 
However, the efficiency of pollutant uptake from 
contaminated water and food may differ in relation to 
ecological needs, metabolism, and the contamination 
gradients of water, food, and sediment, as well as other 
factors such as salinity, temperature, and interacting 
agents (Abdolahpur Monikh et al., 2012). It is well known 
that pollutants accumulated in substantially high levels 
can be very toxic for fish, especially for young and eggs 
which are very sensitive to pollution (Yi et al., 2008). 
Target organs, such as the liver, gonads, kidney, and 
gills, are metabolically active tissues and accumulate 
pollutant of higher levels, as was observed in 
experimental (Yi et al., 2008) and field studies (Eastwood 
and Couture 2000; d Mora et al., 2004; Abdolahpur 
Monikh et al., 2012). 

Although skin is a consumed part of the fish, it has not 
been studied in previous works in this area. This study 
indicated that concentrations of heavy metals were higher 
in all of the skin samples than in muscles. The reason for 
high metal concentrations in the skin could be due to the 
metal complexing with the mucus that is impossible to 
remove completely from the tissue before analysis. Some 
researchers found  metal  accumulation  in the tissues of  

 
 
 
 
rainbow trout Salmo gairdneri in the following order: lead 
in the bone, spleen, and kidney, chromium in the spleen, 
muscle, and gills, copper in the kidney, zinc in the gills 
(Romeo et al., 1999). However, they did not study the 
skin, which is expected to accumulate metals. Especially, 
heavy metals concentrations in the skin are higher than in 
the muscle as shown in Table 2. Previous studies also 
indicated that different concentrations of heavy metals in 
different fish species might be a result of different 
ecological needs, metabolism and feeding patterns. 
Romeo et al., (1999) pointed out that cadmium, copper, 
mercury, and zinc concentrations in edible muscles of 
pelagic fish species are lower than for benthic fish 
species. In present study, we considered four groups of 
fish species with different ecological needs and feeding 
patterns. L. abu, is a pelagic species. It migrates 
frequently between saltwater, estuaries, and freshwater. 
This species spawns in spring and mainly feeds upon 
phytoplankton such as diatom, algae and sea grass 
(Abdolahpur Monikh et al., 2013). E. orientalis is a 
species of Sciaenidae, lives in close association with 
sediment, and feeds mainly upon crustaceans, molluscs, 
and shrimp and. This species spawns in spring. O. ruber, 
is a benthic species that feeds on Zoobenthos. P. erumei 
is a pelagic species and feeds mainly on fish and bony 
fish. 

Fish that are high on the trophic level might be 
expected to accumulate higher levels of bioaccumalative 
heavy metals (Dalman et al., 2006; Yi et al., 2008). 
Benthic fishes are close to bottom sediment and receive 
more sediment-associated metals than pelagic fishes. 
Ratkowsky et al., (1975) studied mercury contamination 
of Derwent Estuary in Australia. They found that there is 
a relationship between the frequency of high 
concentrations of mercury in fish tissues and feeding 
habits of the fish. According to Yi et al., (2008), heavy 
metals concentrations in food chain increase in the 
following order: benthic invertivores > zooplanktivores > 
phytoplanktivores > carnivorous fishes. Thus, in terms of 
metals accumulation, the expected ranking for fish 
species in our study is benthic omnivorous fish < 
zooplanktivores fish < phytoplanktivores fish < piscivores 
fish. This finding does mean that the role of feeding habit 
and habitatats on metal accumulation in fish is very high, 
because in current study, benthic species (E. orientalis 
and O. ruber) accumulated more heavy metals than 
pelagic species. It has already been reported that fish 
species living in the benthic region of aquatic habitats in 
association with sediments display higher whole-body 
concentrations due to their close contact with sediment 
particles during their cycle (Ney and van Hassel 1983; 
Abdolahpur Monikh et al., 2012; Hosseini et al., 2013). 
This could be the reason for the higher concentrations 
observed in eels samples in relation to common trout and 
barbel. Feeding habits could also play an important              
role  in  the  accumulation of these elements, but also the  



 

 

 
 
 
 
presence of these pollutants in fish tissues are influenced 
by physiological and biochemical processes within the 
organism, which depend on the specific species (Ney and 
van Hassel 1983; Hosseini et al., 2013). 

The bio-concentration of PCBs in aquatic organisms 
correlates with the degree of chlorination, the 
stereochemistry and lipophilicity (Abdolahpur Monikh et 
al., 2013); congeners with low chlorination grade are 
more readily metabolized and eliminated than highly 
chlorinated congeners 234 (McFarland and Clarke 1989). 
Usually, some species similar P. erumei and L. abu are 
the faster growing sex (Liang et al., 2007) and can be 
expected to contain lower concentrations of 
contaminants. Variation in PCBs accumulation among 
species is often explained by the differences in lipid 
contents and difference in metabolic activities (Everaarts 
et al., 1998). Two factors, lipid and organic carbon, play 
important roles in the partitioning behavior of PCBs in 
tissue (Abdolahpur Monikh et al., 2013). Unlike metals 
and ionizable, organismal factors, including lipid levels 
and the rates of uptake and elimination, are the main 
determinants of total tissue accumulations (Weatherley et 
al., 1997). In invertebrate organisms such as fish, the 
highest concentrations can be found in the internal 
organs, such as the liver, and organ levels appear to 
follow variations in lipid content, spawning cycles, or 
environmental flux (Everaarts et al., 1998). It is well 
known that lipid content of fish is influenced by tissues 
and reproduction statues (Ferreira and Vale 1998; Liang 
et al., 2007). In the present study, all samples were taken 
after spawning season when the benthic fish decreases 
the nourishment to its lowest level, and subsequently, its 
lipid contents are used for reproduction activities. 
Differences between benthic and pelagic with regard to 
behavioral activities and xenobioticmetabolizing capacity 
also play a significant role (Voorspoels et al., 2004). For 
example, eggs may be viewed as a unique form of 
excretion of contaminants from the benthic’s body 
(Everaarts et al., 1998). 

In the present study, the results showed that the 
concentrations of heavy PCB 44 were higher than light 
PCB 15. Depending on chlorine contents and position, 
higher chlorination grade congeners are less readily 
metabolized and eliminated than low-chlorinated 
congeners (Everaarts et al., 1998). In addition, this 
finding can be explained by feeding habit; crabs are 
scavengers that feed partially on sediment-associated 
decaying organic material, which can bear relatively high-
pollutant loads (Everaarts et al., 1998). PCBs are water 
255 insoluble compounds, and their affinity for particulate 
matter, particularly fine matter, strongly favor partitioning 
into sediment phase rather than aqueous phase and this 
is also connected to the number of chlorine atoms in the 
biphenyl structure (Brasher and Wolff 2004). Voorspoels 
et al., (2004) have shown that benthic invertebrates are 
exposed to sediment-associated contaminants more than  
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benthopelagic species and have higher concentration of 
these contaminants in their tissues. Similar results were 
reported by Brasher and Wolff (2004) for the 
concentrations of PCB 153 in crustacean organs. 
 
 
Comparison with standards and literature data 
 
To assess the contamination in the northwest of the 
Persian Gulf, the concentrations noticed in current study 
were compared to those reported for fish in the Persian 
Gulf and different regions of the world. In general, the 
concentrations of Hg in the muscle and liver of all fishes 
in our study were lower than those in Euryglossa 
orientalis from the northwest Persian Gulf (Abdolahpur 
Monikh et al., 2012), whereas the concentration of Hg in 
our study was higher than that in Euryglossa orientalis. 
The concentration of Hg found in this study was higher 
than that reported by Pourang et al., (2005) in 
Epinephelus coioides, Psettodes erumei and Solea 
elongate from the north Persian Gulf. The Hg and MMHg 
concentrations found in our study were higher than those 
reported by Agah et al., (2009) in fish from the north 
Persian Gulf. De Mora et al., (2004) studied heavy metals 
concentration in some fish species from the south of 
Persian Gulf. The concentration of Hg in Al Marfa, 
Dhannah and Quriyat fish, the concentration of MMHg in 
Badaiya and Fasht Al Adham fish and the level of Hg in 
Al Marfa fish were higher than those of the present 
finding. However, the concentrations of Hg and MMHg in 
our study were higher than those reported by de Mora et 
al., (2004). 
 
 
Quality of fish meat and human consumption 
 
In order to assess the safety of studied biota, first, the 
values were transformed 280 to micrograms per gram 
wet weight then the levels of heavy metals in edible part 
of the species were compared with some standards for 
human consumption. The concentrations of Hg and 
MMHg in E. orientalis from were higher than FAO (1983), 
EC (2001) and WHO (1996) standards. Therefore, the 
concentration of heavy metals in edible part of fish 
species did not exceed the permissible limits proposed by 
FAO (1983), WHO (1996) ROPME (1999), FAD (2001) 
and EC (2001) and are suitable human health. The 
concentrations of those elements in muscle of the three 
fish species studied indicate that consumers are not 
facing with contamination problems if consumed. For Hg 
and MMHg there is no Iranian regulation. Finally, studies 
of metal concentrations in coastal areas are              
relevant and useful for monitoring the health of 
environmental compartments, maintenance of 
biodiversity, and for assuring the quality of life, mainly for 
humans. 
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CONCLUSION 
 
The results confirmed that the concentration of 
contaminated in fish strongly affected by habitat and 
feeding habit. The levels of metals were even lower than 
the acceptable values for human consumption 
designated by various health organizations. From the fish 
health point of view, the results of the present study may 
also be considered as an important warning signal., The 
major findings of this study are that contamination 
concentrations in the liver, skin and muscle tissue of L. 
abu, E. orientalis, O. ruber and P. erumei from Khuzestan 
Shore were low and in general displayed significant 
variation from tissue to tissue and species to species. 
From a public health standpoint, metal concentrations 
found in the edible part of some species were relatively 
higher than the tolerance levels for human consumption. 
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