The Annual Report of Busan Metropolitan City Institute of HASH AL YR
Health & Environment 20(1) 44~52(2010)

_||I

{0y - olol=

Research on the Harmful Heavy Metals of Seafood in the Busan Area
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Abstract

This research was carried out to survey and evaluate the contents of harmful metals in seafoods collected from fish markets &
large retail stores in the Busan area. A total of 397 samples were analyzed: 224 samples of fish (56% of the total), 90 samples of
shell-fish (23%), 51 samples of mollusca (13%), 16 samples of crustacean (4%), 12 samples of canned food (3%) and 4 samples of
echinoderm (1%). A 300 g edible portion of the seafood samples was homogenized by mixer, and the homogenized samples were used
in all the experiments. The content of Hg was analyzed by gold amalgamation method, using mercury analyzer (NIC, Japan), while the
content of 3 heavy metals (Pb, Cd, As) was determined by ICP. The average content (mg/kg, wet weight) of heavy metals in seafood
samples was as follows; for Pb 0.027(ND~0.351), Cd 0.113(ND~1.934), As 0.269(ND~10.627) and Hg 0.056(ND~0.494). The content of
heavy metals in the fish samples was as follows; for Pb 0.010(ND~0.152), Cd 0.012(ND~0.523), As 0.164(ND~1.789) and Hg
0.072(ND~0.494). In the shell-fish samples, it was; for Pb 0.076(ND~0.351), Cd 0.326(ND~1.934), As 0.590(0.024~10.627) and Hg
0.034(0.002~0.195). In the mollusca samples, it was; for Pb 0.020(ND~0.192), Cd 0.143(ND~1.535), As 0.254(0.002~2.675) and Hg
0.032(0.005~0.1 /). In the crustacean samples, it was; for Pb 0.008(ND~0.056), Cd 0.17F%(ND~1.819), As 0.166(0.012~1.018) and Hg
0.033(0.005~0.175). In the echinoderm samples, it was; for Pb 0.028(0.009~0.042), Cd 0.097(0.008~0.353), As 0.053 (ND~0.112) and
Hg 0.015 (0.001~0.031). In the canned food samples, it was; for Pb 0.020(ND~ 0.154), Cd 0.082(0.003~0.769), As 0.079(ND~0.325)
and Hg 0.055(0.021~0.116). After the average content of heavy metals in seafood was determined, the risk of these heavy metals was
evaluated. Relative hazardous levels compared to PTWI were below the recommended standards of the JECFA for Pb (0.7%), Cd
(10.7%), As (11.9%) and Hg (7.4%).
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Fig, 1, Consist of test samples,
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Table 1, The operating conditions of mercury analyzer
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Classification Heating condition Standard solution Sample
Mode selector Mode 1 Mode 2
1st. Step 1 min 4 min
Analysis time
2nd Step 4 min 6 min
Additive Unnecessary M+S+M+B+M
* M : Sodium carbonate anhydrous : Calcium hydroxide = 1 : 1 (w/w)

S : Solid sample, B : Aluminium oxide anhydrous
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Table 2, Mean content of harmful heavy metals
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Standards (mg/kg)

Heavy Metals Mean Content (mg/kg)
Pb 0.027
Cd 0.113
As 0.269
Hg 0.056

Fish 0.5, Shell—-fish 2.0

Shell—fish & Mollusca 2.0

Fish, Shell—fish & Mollusca 0.5

Table 3, Difference in content of heavy metals between producing area

Producing Area Pb Cd As Hg
Total 0.03 0.11 0.27 0.06
Domestic product 0.03 0.12 0.26 0.05
Imported product 0.03 0.10 0.18 0.05
Unidentified product 0.03 0.11 0.31 0.06

Table 4, Detection result of heavy metals in seafood according to the classification (unit :

mg/kg)
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Pb Cd As Hg
Total average 0.027 0.113 0.269 0.056
ota
detection range ND~0.351 ND~1.934 ND~10.627 ND~0.494
Fish 0.010 0.012 0.164 0.072
is
ND~0.152 ND~0.523 ND~1.789 ND~0.494
0.076 0.326 0.590 0.034
Shell—fish
ND~0.351 ND~1.934 0.024~10.627 0.002~0.195
0.020 0.143 0.254 0.032
Mollusca
ND~0.192 ND~1.535 0.002~2.675 0.005~0.110
0.008 0.244 0.166 0.033
Crustacean
ND~0.056 ND~1.819 0.012~1.018 0.005~0.175
) 0.028 0.097 0.053 0.015
Echinoderm
0.009~0.042 0.008~0.353 ND~0.112 0.001~0.031
0.020 0.082 0.079 0.055
Canned food
ND~0.154 0.003~0.769 ND~0.325 0.021~0.116
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Table 5, Hazardous level of heavy metals in seafood samples
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Pb Cd As Hg
Average contents (mg/kg) 0.027 0.113 0.269 0.056
PTWI (xrg/kg b.w/week) 25 7 15 5
Exposure value (zg/kg b.w/week) 0.179 0.748 1.780 0.371
Hazardous level (%) 0.7 10.7 11.9 7.4
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