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Abstract: Objective To investigate the contamination and health risks of heavy metals in edible marine shellfishes from
China. Methods Statistical characteristics of the concentrations of six metals, i. e., Cu, Pb, Cd, Cr, As and Hg, in
the edible shellfishes from China offshore waters were investigated, and their health risks were assessed using the target
hazard quotient model recommended by US EPA, based on the available information regarding the metal concentrations
reported in published literatures. Results The Kolmogorov-Smirnov test indicated that all the six metals had skewed
concentration distributions. The average contents of Ph, Cd, Cr, As and Hg did not exceed the food standards. In this
study, several independent samples tests showed that the concentrations of As, Cu and Cd were significantly different (P >
0.05) among oyster, short necked clam, razor clam and mussel. In these four shellfishes, oyster had the highest levels of
Cu and Cd, and razor clam had the highest level of As. No significant differences were observed for other three metals. In
the Pearl River Estuary, Fujian coastal waters, the Yangtze River estuary-Zhejiang coastal waters, Shandong coastal waters
and Bohai Bay, the non-carcinogenic risk levels from exposure to individual shellfish metal (including Cu, Pb, Cr, and
Hg) were separately acceptable. However, the health risks from exposure to Cd in some shellfishes from Fujian coastal
waters, Shandong coastal waters and Bohai Bay, and from exposure to As in some shellfishes from Fujian coastal waters,
exceeded the acceptable levels. Although the health risk levels from exposure to multiple metals in shellfishes from Fujian
coastal waters, Shandong coastal waters and Bohai Bay were unacceptable for children, the non-carcinogenic risks from six
metals in other waters were within the safe level. The findings suggested that Cd and As were the key contributors to health

risk from exposure to shellfish metals. Conclusion In China coastal waters, the concentrations of Cu, Cd and Cr in some
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shellfishes exceeded the food standard. The health risks from Cd and As were unacceptable in some shellfishes in some

area, respectively. In this study, no serious heavy metal pollutions were found in the edible marine shellfishes, but the risk

of multiple metals exposure in the shellfishes should be of concern.

Key words: Edible marine shellfishes; heavy metal; pollution characteristics; human risks
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Table 1

Summary of heavy metal concentrations, with basic

statistical parameters, for edible marine shellfishes from China
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Cu 507 0.13 1 067 3.23 26.8
Pb 547 0 8.50 0.22 0.49
Cd 551 0 312 0.38 1.69
Cr 291 0 6.93 0.39 0.81
As 274 0 38.7 0. 81 1.45
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Table 2 Concentrations of metals in edible marine shellfishes from China coastal waters and other waters. Values are

presented as range and/or mean
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Figure 1  Concentrations of heavy metals in typical edible

marine shellfishes
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Table 3 Non-carcinogenic risks for adults and children because of exposure to marine shellfish metals in China

oy gt AT 1 - VL i LI AR T 1 i TS e T
I3/ Y LN JL3E A JL# PN L A JL# PN L3
5 0.01 0.01 0.02 0.03 0.02 0.03 0.01 0.01 0. 00 0.01
Cu 50 0.03 0.05 0.11 0.19 0.22 0.38 0.01 0.03 0.08 0.13
95 0. 69 1.22 0. 61 1.08 1.75 3.07 0. 61 1.08 0.36 0.63
5 0. 00 0. 00 0. 00 0.01 0.01 0.02 0. 00 0. 01 0.01 0.02
Pb 50 0.02 0.03 0.01 0.01 0. 04 0.07 0.01 0.02 0.08 0.13
95 0.14 0.24 0.02 0.03 0.14 0.25 0.03 0. 06 0.27 0. 47
5 0.02 0.03 0. 04 0.07 0.02 0.03 0.02 0.03 0.05 0.08
Cd 50 0.08 0.15 0.48 0. 85 0. 06 0.11 0.21 0.37 0.14 0.25
95 0.73 1.28 1.58 2.77 0.53 0.93 1.27 2.23 1.27 2.23
5 0. 00 0. 00 0.01 0.01 0.01 0.02 0.01 0.02 0. 00 0. 00
Cr 50 0.04 0.07 0.02 0.03 0.04 0.07 0.05 0.08 0.03 0. 05
95 0.18 0.32 0. 04 0.08 0.19 0. 34 0.17 0. 30 0.33 0.57
5 0.04 0. 06 0.01 0.02 0.07 0.13 0.04 0.08 0. 00 0. 00
As 50 0.09 0.15 0. 06 0.11 0.14 0.25 0.17 0. 30 0.18 0.32
95 0.14 0.24 0.14 0.25 0.58 1.02 0.29 0.52 2.81 4.93
5 0.02 0.03 0.01 0.02 0. 00 0. 00 0.01 0.02 0. 00 0. 00
Hg 50 0.05 0.08 0. 04 0.08 0.03 0. 06 0.13 0.24 0.01 0.01
95 0.18 0.32 0.08 0.14 0.09 0.16 0. 34 0.59 0.16 0.29
5 0.16 0.27 0.20 0.35 0.26 0.45 0.15 0.26 0.20 0.35
AR 50 0.49 0.85 0.83 1.45 0.53 0.93 0.74 1.30 0. 68 1.19
95 1.92 3.37 2.30 4.03 2.73 4.79 2.22 3.89 4.68 8.21
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