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ABSTRACT 
 
 Environmental pollution is a worldwide problem, heavy metals belonging to the most important pollutants. 
The progress of industries has led to increased emission of pollutants into ecosystems. Southern Caspian Sea 
coast is one of the most important aqua systems at the eastern south of Caspian Sea, which receives effluents 
discharges from heavily industrialized and highly populated settlements. Metals tend to accumulate in water and 
move up through the food chain. So, studies to ascertain the level of heavy metals in environment and determine 
potentially hazardous levels for human are necessary hence This study is focused on four trace elements (Zn, 
Cu, Pb and Cd) accumulation in muscle of golden mullet (Liza aurata) from the southern part of the Caspian 
Sea (2 stations in Kiashahr port south eastern of the Sea). More over nutritive value of this fish (protein, total 
fat, ash and moisture). The samples (32 specimens) were collected from Kiashahr port located in the Iranian part 
of the Sea in 2010 autumn. Concentrations of the elements were determined using Atomic Absorption 
Spectrophotometry (AA280FS VARIAN) in the case of Zn and Cu, and Graphite Tube Atomizer (GTA120, 
VARIAN) in the case of Cd and Pb. Concentrations of the tested elements followed the sequence 
Zn>Cu>Pb>Cd in both stations. And total results were 3.425, 1.242, 0.03 and 0.022 (ppm, as fed). No lesions 
deformations were detected. For nutritive value factors (moisture, ash, Protein and total fat) results were 75.43, 
1.8, 20.16 and 2.75 (%) which showed this fish contain a high quality source of Protein and fat. Patterns of 
elements accumulation were assessed by statistical methods and compared to the other researches. There were 
no significant difference between two stations and In all the cases, the amount of toxic trace elements were 
markedly below the international guidelines for human consumption. 
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Introduction 
 
 During the past forty years, especially in the last 
decade, the levels of pollutants (Including heavy 
metals, pesticides, and petroleum hydrocarbons and 
...) in the Caspian Sea have increased, subsequently 
the anthropogenic pressures on the coastal and 
marine ecosystems have grown progressively. Since 
the Caspian Sea is a closed basin, residence time for 
contaminants is relatively long and this may be one 
of the reasons for increasing amounts of pollutants. 
On the other hand as the Caspian Sea is a shared 
water body, activities in one riparian country have 
potential to affect the environment in the other 
countries. The major part of the Caspian’s southern 
section, with an area of 155,512 square kilometers 
belongs to Iran (figure 1), which is 36% of the whole 
area of the Caspian Sea [9]. 
 Caspian Sea supplies food, water, industrial 
opportunities, and oil and gas to its surrounding 

nations. Considering the vital role of the Caspian in 
the lives of millions of people, its increasing 
pollution is now one of the major concerns of 
environmentalists worldwide and in particular in the 
Caspian basin countries. 
 Pollution of the Caspian Sea is a serious issue 
and one that was raised during the Soviet regime 
[12]. Untreated wastes and pollution from industrial 
and oil field activities have been reported in a 
number of journals and reports [13,8,3,4]. 
 The main sources of pollution of the Caspian 
Sea can be divided into two major sources including 
land-based and offshore sources. The major land-
based sources of pollution to the Caspian Sea enter 
the sea via industrial and domestic wastewater.  
 Heavy metals are important for the ecology of 
the Caspian because they do not decompose, only 
change chemical bonds. Metals thus gradually 
accumulate in the sea, in sediment, and in living 
marine organisms [6]. 
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 Among these, chemical contamination seems to 
be one of the most significant factors influencing the 
on the fishes in the Caspian Sea. 
 Fish is an excellent source of protein, low fat 
and essential minerals since the consumption of fish 
and fishery products are highly increased all over the 
world. Fish lipids are rich in polyunsaturated fatty 
acids, particularly 3 fatty acids, which have an 
important impact in disease prevention and health 
promotion.  
 Golden mullet (Liza aurata) is one of the bony 
fish in the south basin of Caspian Sea which is a 
coastal migratory fish and important for food and 
roe. It is a principal economic fish of Caspian Sea 
and consumers prefer it for nutrition. It's primary 

foods are zooplanktons, mollusks larvae, detritus, 
algae, prephyton and some small aquatics [5]. 
 There is a little information about the 
accumulation of trace and toxic elements in fish of 
the Caspian Sea. In addition, fish has an important 
role as a source of protein in the diet of people in 
northern states of Iran. Therefore, the aim of this 
study was to determine the levels of Zn, Cu, Pb and 
Cd in edible muscle of  Liza aurata from Kiashahr 
port of Iranian coastal waters of Caspian Sea. The 
other main purpose of this investigation was to 
provide reliable data, which can be compared with 
previous or future results from other parts of the 
world. Before conducting the present study,  no 
relatively comprehensive research on trace elements 
accumulation in gray mullet from southern part of 
the Caspian Sea has been done. 

 

 
 

Fig. 1: Map of the Caspian Sea showing area of sample collection. ∗ Kiashahr catch area. 
 
Material and methods 
 
Study Area: 
 
 The area of sample collection was in 
southeastern part of the Caspian Sea, Kiashahr port 
in Gilan province during October and November 
2010. this zones were selected because its an 
important estuarine for Sefid Rud. 
 One of the stations were close to Sefid Rud 
Estuarine and the other was in the east of Kiashahr 
near the Chmakhale village. 
  
Sampleing, Dissection And Transportion: 
 
 The total number of collected samples was 32. 
The specimens were caught using gill net with 
standardized mesh and dimensions set by Iran 
Fisheries Research Organization. Muscles were 
separated and put in clean dry polyethylene bags and 

frozen at approximately -20  C as soon as possible 

and then shipped to the Laboratory (Agri-Jahad of 
Arak). 
 
 
Analytical Methods: 
 
 The general procedure used for measurement of 
the trace elements level were according to the 
methods recommended by Yasunaga et al. [20], 
Anan et al. [2]. Deionized water was used throughout 
the study. All glass ware was carefully cleaned with 
nitric acid followed by rinsing with distilled water. 
About 2-3 g of muscle samples was digested in 
microwave suprapure nitric acid (4ml) in glass tubes. 
Concentrations of 2 trace elements (Zn and Cu) were 
measured by AA280FS (VARIAN) and other ones 
(Cd and Pb) with GTA120 (VARIAN).  

 Remain samples were dried at 105  C for 18 hr 
for measuring the moisture. Pulverization and 
homogenization were achieved by grinding in a 
Teflon mortar. Powder samples were examined for 
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measuring total fat and protein. Total fat extracted 
from about 300 g of powdered sample by the 
standard methods using petroleum ether for 4 hr in 
Soxhelet extraction apparatus.  
 Protein measured by kjeldahl applications with 
vapodest water steam rapid distillation system. And 
for determine ash, samples stayed at furnace for 2 hr 
till White-grey ash appeared.  
Data Analyses: 
 
 All data were statistically analyzed using two 
sample T-Test procedure of the SPSS software for 
windows version 16.0 and mean values ±S.D were 

reported. The differences among means at p<0.05 
were considered significant.  
 
Results: 
 
 The concentrations of Zn, Cu, Pb and Cd in 
golden mullet from the Iranian coastal waters of the 
Caspian Sea in Kiashahr port are presented in Table 
1.  
The nutritive value factors are presented in table 2.  
Metals concentrations between 2 stations of Kiashahr 
port showed no significant difference (P>0.05).  
Nutritive value factors in both stations were observed 
(2 samples from each station for surety).  

 
Table 1: Metal concentrations in golden gray from Iranian coastal waters of Caspian Sea (ppm). 

Elements 
Stations 

t df p-Value 
1 2 

Zn 3.400±0.819 3.446±0.837 0.15 28 0.879 
Cu 1.259±0.476 1.226±0.505 0.18 29 0.851 
Pb 0.035±0.011 0.034±0.009 0.07 29 0.939 
Cd 0.020±0.007 0.023±0.008 1.25 28 0.218 

 
Table 2: Nutritive values factors of golden gray catched in Kiashahr port (%). 

Station Factor Mean 
1 Moisture 73.9950 

Ash 1.7750 
Protein 20.9150 
Total fat 2.7900 

2 Moisture 75.4300 
Ash 1.8000 
Protein 20.1650 
Total fat 2.7500 

 
Discussion: 
 
 When fish are exposed to elevated metal levels 
in an aquatic environment, they tend to take these 
metals up from their direct environment. The metals 
enter the body of the fish via the gills and skin, or 
through the intake of contaminated food or drinking 
water. All the metals taken up are not accumulated 
because fish can regulate metal concentration to a 
certain extent, where after bioaccumulation will 
occur. There fore, the amount of a metal 
bioaccumulated is influenced by various 
environmental, biological and genetic factors, 
leading to differences in metal bioaccumulation 
between different individuals, species tissues, 
seasons and sites. 
 In addition trace metals as Zn and Cu are 
classified as essential elements because of their 
important role in biological systems. These elements 
could be toxic when ingestion of them dramatically 
increased [17,18]. Trace elements would have useful 
or destructive effects on living organisms according 
to their concentration level. On this basis many 
plants or animal species are used as bioindicators for 
monitoring of some pollutants i.e. fish is used as 
bioindicator for determination of pollutant level in 
aquatic ecosystems [11,16]. 
 Amini ranjbar [1] measured various trace 
elements in golden mullet from the Caspian Sea. 

Results of that study for Zn, Cu, Pb and Cd in this 
fish from Iranian Coastal area were 14.327, 0.996, 
2.337 and 0.321 (ppm, dry weight), respectively.  
 Filazi et al. [7] reported that the concentration of 
Cu, Pb and Cd in Liza aurata from the Black Sea at 
Sinop Icliman, Turkey 0.30, 1.12 and 0.40 
respectively.  
 The results of this study are in agreement with 
aforementioned previous studies. As considered this 
values were in the range of fresh water fish because 
like fresh waters, the water of the Caspian sea 
contains less cholor compounds and high sulfate and 
carbonate compounds [10].  
 Considering the Zn and Pb, the result of Sabagh 
kashani [14] and Sharif fazeli  [15] was higher than 
this study.  
 Usero et al [19] found that the mean 
concentration of these elements in Liza aurata from 
southern Atlantic coast of Spain for Cu and Cd were 
0.40 and 0.01 which are lower than the result of this 
study.  
 
Conclusion: 
 
 Apart from some variation in Zn, Cu, Pb and Cd 
concentrations in golden gray between the 2 sites, 
regarding to the present standards of values of 
measured elements in the present study is in 
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acceptable range and the fish are suitable for human 
consumption.  
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