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Fig. 1- Map of research stations of Southern Caspian Sea.
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Table 1. Mean (+ SD) and the test results of morphometric characteristics of golden gray mullet.

Station Weight (g) Total length (cm)
Astara 709+313.77%¢ 44.95b+5.90
Talesh 787.33a+106.63" 47.43ab+0.96
Anzali 1112.16+122.692 52.30a+2.94
Roudsar 906.50+163.24%¢ 50.96a+2.63
Tonekabon 1037+335.70% 51.86a+5.38
Nowshahr 824.66+327.79%¢ 49.80ab+6.15
Fereydunkenar 816+85.40%¢ 47.86ab+1.96
Behshahr 1070.33+416.46° 52.93a+5.17
Bandar-e Torkaman 9244222 552 50.11ab+5.03
Khajeh Nafas 591.33+61.05°¢ 44.61b3.09

Sig. falad faled

The different letters show the significance of the difference between the means.
NS) Not significant p>0.05;  **) Significant is 0.01 level;  *) Significant is 0.05 level
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Table 2. The mean (+ SD) and test results accumulate heavy metals (ug/g) of the three tissues.

Tissue Station pb Cd Hg Cr As
1 1.42¢%10,27 0.515°+0.24 0.25%+0.04 0.429"+0.07 0.11%°+0.2
2 1.49¢10.2 0.67%£0.27 0.09%£0.02 0.55¢7+0.03 0.06%+0.03
3 1.18°40.18 0.43°£0.25 0.18%%0.05 0.70%+0.03 0.03%40.01
4 1.66%9+0.33 0.65%+0.27 0.30%£0.07 0.59%+0.03 0.05%+0.03
3 5 1.64%94+0.19 0.63+0.24 0.20%4+0.03 0.40"0.1 0.11%+0.02
§ 6 1.38%9+0.27 0.54%°+0.23 0.22°¢+0.06 0.792+0.06 0.13%+0.03
7 1.78abc%+0,02 0.58%°+0.27 0.13%+0.02 0.73%+0.04 0.06%+0.02
8 1.82%¢+0.43 0.79%°+0,36 0.23%°+0.04 0.429"+0.07 0.14%+0.03
9 2%+0,36 0.87%+0.41 0.15%+0.03 0.49%+0.04 0.09%¢+0.03
10 2.12°40.5 1.120+0.26 0.25%¢+0.07 0.65¢°+0.05 0.15a+0.03
Slg ** ** ** ** **x
1 2.18%+0.29 1.11°¢+0.29 0.81a+0.07 1.43*+0.15 0.30°+0.03
2 1.99%+0.14 1.26%°+0.28 0.53%+0.07 1.46+0.16 0.15%+0.03
3 2.04%+0.14 0.90°+0.42 0.68°+0.09 1.632+0.21 0.118+0.02
4 2.48%°+0.42 1.24%°+0.29 0.76%0+0.07 1.65%+0.09 0.16%+0.03
§ 5 2.26"4+0.36 1.12¢+0.26 0.518+0.03 1.47°+0.08 0.28>+0.03
i 6 2.07%4+0.27 1.13%¢+0.23 0.75%¢+0.08 1.54%+0.11 0.24°+0.04
7 2.10%+0.41 1.1730¢+0.25 0.69+0.03 1.36%+0.09 0.179+0.06
8 2.46"9+0.54 1.2130¢+0.53 0.71+0.04 1.20°£0.05 0.31°+0.06
9 2.7%+0.48 1.43%+0.59 0.55%+0.03 1.23%+0.04 0.24¢+0.05
10 3.028+0.24 1.68%+0.36 0.42"+0.03 1.41%+0.04 0.502+0.05
Slg ** ** ** ** **
1 1.47°+0.13 0.64°+0.21 0.62%+0.12 0.77x0.33 0.22°+0.04
2 1.38°¢0.19 1.06%°+0.17 0.44%+0.09 1.06°+0.07 0.10%+0.03
3 1.33°£0.15 0.943¢+0.22 0.49>+0.07 1.17°+0.12 0.07¢£0.01
4 1.53°¢0.45 1.04%°+0.33 0.55%+014 1.14°+0.04 0.09¢+0.04
2 5 1.59%+0.16 1.10ab+0.19 0.29°+0.03 0.96%+0.03 0.19%°+0.04
o 6 1.46°+0.16 0.83%+0.06 0.57%+0.1 1.32%+0.04 0.16%9+0.03
7 1.67%°+0.23 0.97+0.25 0.46+0.04 1.16°+0.08 0.12%+0.04
8 1.9320+0.29 1.0720°+0.42 0.602+0.03 0.55%+0.04 0.19+0.04
9 2.24%+0.47 1.25%0+0.33 0.34%+0.04 0.80°+0.03 0.16%+0.03
10 1.89°+0.24 1.192+0.29 0.39%¢+0.03 0.89%+0.05 0.292+0.05
Slg ** *% *%* **% *%

The different letters show the significance of the difference between the means.
*) Significant is 0.05 level

NS) Not significant p>0.05;  **) Significant is 0.01 level,
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Fig. 2- The mean concentration of lead in tissues and stations were studied and compared with WHO standard.
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Fig. 3- The mean concentration of cadmium in tissues and stations were studied and compared with WHO standard.
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Fig. 5- The mean concentration of chromium in tissues and stations were studied and compared with WHO standard.
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Fig. 6- The mean concentration of arsenic in tissues and stations were studied and compared with WHO standard.
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Table 3. Pearson correlation test between the absorption and the total length and Weight of golden gray mullet in three tissues.

Weight Toutal pb Cd Hg Cr As
Weight 1
Total length 0.924** 1
® pb -0.267* -0.238 1
§ Cd -0.290* -0.232 0.878** 1
= Hg -0.189 -0.141 0.407** 0.458** 1
Cr -0.205 -0.131 0.035 0.114 0.057 1
As -0.271* -0.222 0.615** 0.689** 0.511** 0.034 1
Weight 1
Total length 0.924** 1
pb -0.282* 0.220 1
_% Cd -0.307* 0.252 0.837** 1
Hg 0.028 0.067 -0.064 -0.010 1
Cr 0.025 0.037 0.066 0.184 0.433** 1
As -0.310* -0.288* 0.678** 0.562** -0.217 -0.202 1
Weight 1
Total length 0.924** 1
pb -0.119 -0.093 1
3 cd -0.042 -0.008 0.783%* 1
Hg -0.064 -0.037 0.072 -0.002 1
Cr 0.009 0.073 -0.317 0.026 0.100 1
As -0.332** -0.340** 0.548** 0.371** 0.093 -0.358** 1

NS) Not significant p>0.05;  **) Significant is 0.01 level;
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Introduction: Heavy metal pollution of water is one of the most serious environmental problems in the world and the
Caspian Sea, the largest lake in the world, is exposed to high levels of industrial, agricultural and oil pollutants. Fish
species are the ultimate consumer in the food pyramid in aquatic ecosystems. Since the fish form a large part of the
human diet, heavy metals enter the human body through contaminated fish. This study was conducted to measure the
concentration of five heavy metals, including lead, cadmium, mercury, arsenic, and chrome in the edible tissues
(muscle) and non-edible tissue (liver and gill) of the gray mullet, Liza aurata and its seasons and living environment
in the southern coast of the Caspian Sea. and also to compare their amounts with World Health Organization,
Australian National Health and Medical Research Council, Food and Drug Administration standards.

Materials and methods: A total of 100 adult golden gray mullet were caught from 10 sites (Including Astara, Talesh,
Anzali, Rudsar, Tonekabon, Nowshahr, Fereydunkenar, Behshahr, Bandar-e Torkaman and Hojanepes) in various
coastal areas near inflows of urban, agricultural and industrial waste water and along the waterfront and fishing areas.
After biometry, metals were extracted from the tissue using a mixture of acid digestion and determination was
conducted by graphite furnace atomic absorption system.

Results and discussion: The results showed that the metal accumulation in tissue was different and significant, the
concentration of the metals in the three tissues was as follows: liver>gill>muscle. Heavy metals choose their target
organ based on its metabolic activity and this explains the reason why more metals accumulate in tissues such as the
liver and gills compared to muscle tissue (with low metabolic activity). Liver tissue tends to be high in accumulation
of heavy metals. The high concentration of metals in the context of the gills, is the first sign of contamination in the
water. Mixing elements with gill mucus, full transposition of the lamella gill elements when preparing tissue for testing
impossible to screw???. Metal concentrations in muscle are lower than those in liver because muscle is not the first
storage place for these metals; heavy metals are first stored in the liver and then transferred to the muscle. Metal
accumulation was as Pb> Cd> Cr> Hg> As. The study of heavy metals between stations, in muscle tissue was
significantly different. This may be due to differences in pollutant sources in sampling areas. The accumulation of
heavy metals increases from the southwest to the southeast coast. According to the Pearson test, there was the
significant negative linear relationship between the Pb, Cd and As accumulation tissues by weight. Except for arsenic,
there was no significant correlation between the metals with any total length. Moreover, there was a positive
relationship (p<0.01) between the Pb, cd, Hg and As concentrations, with the exception of Cr.

Conclusion: comparison of the data obtained for muscle tissue with the global standard level (WHO /NHMRC)
showed that the concentration of the heavy metals Pb, Cr, Cd, Hg was higher than the global standard level, except
for As. The least metal absorption and accumulation is in the muscle of mullet that is a source of human nutrition,
followed by aquatic to the above elements. Since the concentration of the heavy metals tested above was higher than
the global standard, this reflects the increasing water pollution of the Caspian Sea

Keywords: Living environment, Toxic Heavy Metals, Edible and non-Edible Tissues, Caspian Sea, Liza aurata.

* Corresponding Author. E-mail Address: mnoroozi@toniau.ac.ir






