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Abstract

The aim of the present study, considering the increasing level of heavy metal pollution
and their impact on the environment, was to evaluate the bioaccumulation of heavy
metals mercury, zinc and nickel in soft tissues (muscle and hepatopancreas) of the blue
swimming crab (Portunus segnis) on the coasts of Makoran (Bris, Pesem and Tis). 18
crab samples and 9 surface sediment samples were collected in the winter of 2019 and
the concentrations of mercury, zinc and nickel in the hepatopancreas and muscle tissues
of the crab and sediments of the sampling areas were measured by atomic absorption
spectrometry. In all three stations, the concentration of zinc in the hepatopancreas was
higher than in the muscle and there was a statistically significant difference between all
stations (p < 0.05). The overall average accumulation of mercury, zinc and nickel metals
in mg/kg in hepatopancreas was 0.85 = 0.7, 240.81 £+ 101.41 and 69.24 £+ 33.58 in
muscle 0.37 + 0.04, 78.45 + 14.02 and 33.01 + 9.12 and in sediment 0.96 + 0.6, 26.4 +
14.45 and 21.49 + 6.21. The pattern of heavy metal accumulation in tissue and sediment
was obtained as mercury < nickel < zinc. Comparison of metal concentrations in the
muscle of the blue-swimming crab of the study area with international standards (UK
MAFF, FDA, NHMRC, WHO and FAO) showed that the mercury concentration was
lower than the NHMRC standard and close to other standards, the zinc concentration
was higher than the permissible limit compared to only some standards, and the nickel
concentration was lower than the permissible limit announced by the FDA. Therefore,
the consumption of the studied crab meat in terms of mercury and especially zinc may
be harmful to health. Comparison of the average concentration of heavy metals in
sediments sampled from the stations with sediment quality standards showed low
concentrations of zinc, nickel and mercury.
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Fig. 1. Geographical location of blue swimming crab sampling stations
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Table 1. Mean + standard deviation of biometric factors of the crab at the sampling stations

Beris

Pozm Tis

Carapace Length (mm)
Carapace Width (mm)

66.32 +12.36
105.45 £23.22

65.32 +12.67
116.33 £23.17

67.17 +9.87
113.21 £18.13

Male

Weight (g) Female

213.41 £65.11
119.13 +17.14

241.30 £50.25
182.65 +77.83

185.59 £55.87
155.17 +48.26

o 50 Sl 53 (S hS/p S Joe) o g Chle Slme Sl £ Sls acslis - s

Table 3. Mean =+ standard deviation of mercury concentration (mg/kg) in the analyzed tissues

Beris Pozm Tis Total Mean
Muscle 0.71+0.45*° 0.055 +0° 0.34+0.08 0.37 £0.04
Hepatopancreas 1.24+£0.73* 0.73 £0.66° 0.57+0.05? 0.85+0.7
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Table 3. Mean =+ standard deviation of zinc concentration (mg/kg) in the analyzed tissues

Beris Pozm Tis Total Mean
Muscle 77.83 +10.09° 70.27 £ 16.58° 87.25+7.93" 78.45 £ 14.02
Hepatopancreas 240.21 £125.13° 217.07 £74.072 265.15 £106.48 ® 240.81 +101.41

o 30 Gl 53 (o S hS/p S Ju) IS Sl Sl Sl ol (Sl —8 Jsr
Table 3. Mean =+ standard deviation of Nikel concentration (mg/kg) in the analyzed tissues

Beris Pozm Tis Total Mean
Muscle 2381+292+4 3723 £9.952 37.98+4.78+% 33.01 +9.12
Hepatopancreas 55.76 £13.75" 64.58 £21.98° 87.38 £49.26° 69.24 +33.58

Gy 3 LBl 3 s sl oy S anglie =0 s

Table 5. Correlation comparison between metal concentrations in tissues and sediment

Hg Zinc Nickel Hg Zinc Nickel Hg Zinc
Hepatopancreas Hepatopancreas Hepatopancreas Muscle Muscle Muscle Sediment Sediment
Correlation
Mercury
Hepatopancreas  Significance
Zinc Correlation 0.223
Hepatopancreas  Significance 0.375
Nickel Correlation 0.226 0.602
Hepatopancreas Significance 0.368 0.008
Mercury Correlation 0.286 0.247 0.025
Muscle Significance 0.250 0.324 0.920
Zinc Correlation 0.107 0.258 0.264 0.268
Muscle Significance 0.672 0.302 0.290 0.282
Nickel Correlation -0.049 0.100 0.392 0438 0.406
Muscle Significance 0.846 0.694 0.107 0.069  0.095
Mercury Correlation 0.095 -0.022 -0.140 0.000 -0.235 -0.092
Sediment Significance 0.807 0.955 0.720 1.000 0543  0.814
Zine Correlation -0.106 0.077 -0.064 0.182  -0.075 -0.674 -0.246
Sediment Significance 0.785 0.845 0.870 0.639 0847 0.046  0.523
Nickel Correlation -0.131 0.503 0.631 0.201 0.308 -0.220 -0.484 0.655
Sediment Significance 0.736 0.168 0.069 0.604 0421 0570 0187  0.045
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Fig. 1. Comparison of mean mercury concentration in muscle and hepatopancreas tissues across sampling stations.
Different letters indicate statistically significant differences, while identical letters indicate no significant difference.
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Fig. 2. Comparison of zinc concentration in muscle and hepatopancreas tissues across sampling stations. Different

letters indicate

statistically significant differences, while identical letters indicate no significant difference.
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Fig. 3. Comparison of nickel concentration in muscle and hepatopancreas tissues across sampling stations. Different
letters indicate statistically significant differences, while identical letters indicate no significant difference.
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Fig. 4. Comparison of mean concentrations of the heavy metals nickel, zinc, and mercury in sediments

from the sampling stations. Different letters denote statistically significant differences, while identical
letters denote no significant differences.
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