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F1 FEBILENEACIHEE

Tab.1 Cadmium contents in shellfish samples from South China Sea

mg-kg™"; wet weight
sample sampling site average range
Crassostrea gigas Nan’ao 0.38 0.31-0.46
Ruditapes Philippinarum Zhelin Bay 0.12 0.10-0.13
Perna viridis Jiangmen 0.26 0.21-0.30
Meretrix meretrix Hepu 0.15 0.08-0.22
Crassostrea rivularis Yangjiang 1.53 0.92—-1.85
Maoming 1.82 1.69-1.93
Qinzhou 1.86 1.44-2.19
Fangcheng 1.90 1.31-2.39
average 1.80 0.92-2.39

#*2 FMBILENEARCdEENLER
Tab.2 Comparisons of Cd contents in shellfish samples from South China Sea

mgkg™; wet weight
name sampling area Cd Cd contents reference
Perna viridis South China Sea 0.26 this paper
Guang’ao Bay 1.66 [2]
Laiwu Bay 1.38 [2]
Pearl River estuary 0.22 [4]
Mytilus edulis Taohua Island 0.62 [3]
South China Sea 0.12 this paper
Ruditapes Philippinarum Shangchuan island 0.33 [2]
Meretrix meretrix South China Sea 0.15 this paper
Taohua Island 0.51 [3]
Liangcheng 0.54 [3]
Crassostrea gigas South China Sea 0.38 this paper
Baisha Bay 0.28 [2]
Taohua Island 0.47 [3]
Liangcheng 0.49 [3]
Crassostrea rivularis South China Sea 1.80 this paper
Changsha Bay 1.46 [2]
Guangzhou 1.44 [5]
, Cd Cd 2.0
, Cd mg/kg, , Cd
Cd , 91.3%; Cd 4.0
mg/kg"™, Cd
Cd ,
(NY5073-2006) cd
, 2.3 Cd
Cd 65%, Cd Cd ,

98%, Cd
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Tab.3 Data of body weight consumer and daily consump- ’
tion level of shellfish Cd Cd 2
age (1] Cd
item 4-6 7-10  11-14  15-17  >18
ke 20 27 42 56 60
body weight 5
e 16 45 45 45 35 [16] , Cd
consumption level
, Cd Cd
, cd [17].
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Tab.4 The results of weekly exposures of Cd E,, and HQ for humen
mgkg™; wet weight
8¢ Ruditapes Philippinarum Perna viridis Crassostrea rivularis Crassostrea gigas Meretrix meretrix
4-6 E. 0.67(0.56—0.73) 1.46(1.18-1.68) 10.1(5.15-13.4) 2.13(1.74-2.58) 0.84(0.45-1.23)
HQ 0.10(0.08-0.10) 0.21(0.17-0.24) 1.44(0.74-1.91) 0.30(0.25-0.37) 0.12(0.06-0.18)
7-10 E, 1.40(1.17-1.52) 3.03(2.45-3.50) 21.0(10.7-27.9) 4.43(3.62-5.37) 1.75(0.93-2.57)
HQ 0.20(0.17-0.22) 0.43(0.35-0.50) 3.00(1.53-3.98) 0.63(0.52-0.77) 0.25(0.13-0.37)
11-14  E, 0.90(0.75-0.98) 1.95(1.58-2.25) 13.5(6.90-17.9) 2.85(2.33-3.45) 1.13(0.60—1.65)
HQ 0.13(0.11-0.14) 0.28(0.23-0.32) 1.93(0.99-2.56) 0.41(0.33-0.49) 0.16(0.09-0.24)
15-17 E. 0.68(0.56—0.73) 1.46(1.18-1.69) 10.1(5.18-13.4) 2.14(1.74-2.59) 0.84(0.45—1.24)
HQ 0.10(0.08-0.10) 0.21(0.17-0.24) 1.45(0.74-1.92) 0.31(0.25-0.37) 0.12(0.06-0.18)
>18 E, 0.49(0.41-0.53) 1.06(0.86—1.23) 7.35(3.76-9.76) 1.55(1.27-1.88) 0.61(0.33—0.90)

0.07(0.06—0.08)

0.15(0.12-0.18)

1.05(0.54-1.39)

0.22(0.18-0.27)

0.09(0.05-0.13)
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Cadmium content in shellfish from the coast of the South China Sea:
the risk to human health

WANG Zenghuan, LIN Qin, WANG Xunuo
South China Sea Fisheries Institute, Chinese Academy of Fishery Sciences, Guangzhou 510300, China.

Abstract: In many regions, the marine environment is contaminated with cadmium (Cd), a toxic but widely used
industry material. Because shellfish live in the benthos and have a relatively fixed location, their health is largely
dependant on the quality of the surrounding environment. A number of researchers have reported finding heavy
metals in shellfish samples. Given the importance of shellfish in China, we measured levels of Cd contamination
in 5 shellfish species: Crassostrea rivularis, C. gigas, Ruditapes Philippinarum, Perna viridis, and Meretrix
meretrix collected from the coast of the South China Sea in 2007 and 2009. We measured the Cd content and
evaluated the dietary exposure to Cd from shellfish using the point estimate method. We found significant differ-
ences in Cd content among shellfish species. Mean concentrations were 1.80, 0.38, 0.26, 0.15, and 0.12 mg-kg™" in
C. rivularis, C. gigas, P. viridis, M. meretrix, and R. Philippinarum, respectively (range 0.92-2.39 mg-kg ™,
0.31-0.46 mg-kg™', 0.21-0.30 mg-kg™', 0.08—0.22 mg-kg™", and 0.10-0.13 mg-kg™", respectively). The distribution
and seasonal variation in Cd content was correlated with marine environmental factors such as dissolved oxygen,
salinity, and temperature. The Cd concentration was higher than the limit for deleterious material by
non-environmental pollution of aquatic products in C. rivularis. Conversely, Cd levels were below this limit in the
remaining species. In comparison, the levels of Cd were lower than foreign limits for all species. A comparison
with survey data collected from other coastal areas in past years suggests the current levels of Cd are within a
normal range. Based on our risk assessment, dietary exposure to Cd from consumption of C. rivularis exceeds
levels recommended by the Joint Expert Committee on Food Additives (JECFA), suggesting there is a risk to hu-
man health. Conversely, the other 4 shellfish species likely pose no risk as the Cd levels were lower than the val-
ues recommended by JECFA. The ratio of Cd Zn was much lower in C. rivularis than the suggested critical
value of <0.015 proposed by some authors as effectively providing protection from Cd induced health impacts.
Increased intake of bioavailable zinc from C. rivularis reduces excessive cadmium absorption. Therefore, con-
sumption of C. rivularis likely does not pose a risk to human health.
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