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 The purpose of this study was to compare the accumulation of heavy metals in Black 

sole fish muscle. In this study, 50 samples were taken from fish from the Abadan 
fishing port. Samples were prepared by wet digestion method. Measuring the 

concentration of elements was carried out by atomic absorption. The result showed that 

standard deviation of mercury and lead in the Black sole fish muscles were 
0.043±0.001, 0.663±0.053 mg/kg wet weight respectively. Both the amount of mercury 

and lead in Black sole fish muscle was lower than the standards WHO, MAFF, 

NHMRC 
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INTRODUCTION 

 

 Population growth and industrial development has caused a high volume of pollutants into the aquatic 

environment. Entering the agricultural and industrial wastewaters containing various pollutants can cause lot of 

damage to the aquatic environment. Among the heavy metal pollutants entering aquatic ecosystems have the 

most harmful effects. The heavy metal concentrations exceed the standard level and aquatic ecosystems and 

human health is endangered [1]. Fish as one of the final links of the food chain are considered to be good 

bioindicators of water environment contamination by these elements. Almost 60% of flat fish are caught from 

Khuzestan. Black sole fish has been captured in Abadan in which is the most important port of Khuzestan and 

this study has done in this harbor [2]. 

 

MATERIALS AND METHODS 

 

 A total of 50 Black sole fish, B orientalis, were obtained from Abadan ports, during February 2011 to 

January 2012. Both commercial and non commercial sized fish (18-40cm) were examined; collected fish kept 

on ice and were brought to the laboratory of Aquatic Department, Faculty of Veterinary Shoushtar University. 

Identification of fish was carried out by an Iranian Ichthyologist in accordance with [3].The fish were killed, 

weighed and the total length (l.t.) of each fish was measured. Muscles from the dorsal part were mixed and 

samples were frozen in plastic bags at (-18°C) until analysis. From Lead determination about 10 g samples of 

muscle tissue were dry-digested at (450°C). The white ash was dissolved in 1 mol/L HNO (Suprapur-Merck) 

and each of samples was the quantitatively transferred to a 25 mL volumetric flask [4]. 

 Lead was measured using flameless atomic absorption spectrometry. For the determination of total mercury 

the samples were wet-digested in nitric and sulphuric acid mixture HNO3:H2SO4 (2:1) at 100–110°C. Organic 

compounds were ultimately oxidized by the addition of 6% solution of KMnO4. The concentration of total 

mercury was determined using UNICAM 939 SOLAR flame- less atomic absorption spectrometry [5]. 

 

Results: 

 The average concentrations of heavy metals in muscle tissues of Black sole fish are presented in Table 1. 

None of the examined samples of Black sole fish muscle tissue exceeded the limits for toxic metals (Pb, Hg) 

acceptable in the European Union (3 mg/kg for Pb and 0.50 mg/kg for Hg [6]. 

 The accumulation of heavy metals mercury and lead in fish muscle showed no significant difference 

(P>0.05). Standard deviation of metals mercury and lead in Black sole fish muscles were 0.043±0.001, 

0.663±0.053 mg/kg wet weight respectively.  
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Fig. 1: Brachirus orientalis-Black sole (4). 

 
Table 1: Comparing the heavy metals mercury and lead in Black sole fish muscle in the present study with international standards mg/kg 

wet weight. 

References Hg Pb Scientific name Region 

Agah et al.,2009 0.7 9 Pomadasys sp Persian gulf 

Agah et al.,2009 0.2 7 Platycephalus Persian gulf 

Agah et al.,2009 - 4 Otolithes rubber Persian gulf 

Agah et al.,2009 - 8 Pampus argenteus Persian gulf 

Agah et al.,2009 - 5 Epinephelus tauvina Persian gulf 

(present study) 0.8 30 Brachirus orientalis Abadan port 

 

Table 2: Comparing the heavy metals mercury and lead in Black sole fish muscle in the present study with international standards mg/kg 

wet weight. 

Reports Hg Pb 

WHO(1996) 0.1 0.5 

FDA(2001) 0.5 5 

NHMRC(2001) 1 1/5 

UKMAFF(2001) - 2 

Abadan port(present study) 0.8 30 

 

Discussion: 

       Many factors such as diet, habitat and Type of tissue for distribution of metals in the tissue organs are 

important [7].Studies has shown that target tissues for heavy metals are organs that have high metabolic activity 

[8]. Mercury levels in muscle of two fish species were observed in two regions of fishing by askari sari that 

Mercury rates in both species in both areas was higher than the permissible limit [9]. In another study by Naseri 

2008 the amount of mercury and lead in non-edible tissues was higher than in the edible tissues [10]. The 

amount of lead in Sciaena umbrae fish liver was higher than in the muscle [11]. In another study the amount of 

lead in the liver and gills of the Liza auratus fish had higher than tissue. Generally the gills and kidney and liver 

are the most common route of absorption of these metals [12]. Heavy metals in fish muscle are usually at least 

in comparison another organ such as gill or liver [13]. In another study was conducted on Euryglossa orientalis  

and Psettodes erumei fish Concentrations of mercury and lead in fish muscles in the Persian Gulf region is 

higher than international standards [14]. In present study, concentration of mercury and lead compared to 

international standards such as World Health Organization(WHO), National Health and Medical Research 

Council(NHMRC Australia) and Ministry of Agriculture, Fisheries and Food(MAFF UK). According to Tables 

1 and 2, the concentration of metallic mercury and lead in Brachirus orientalis fish muscles was lower than the 

International standards. 
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