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Contents of Toxic Metals in Crustaceans Consumed in Korea
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There are few studies on toxic metals in crustaceans available in Korea, Therefore, this study was conducted to estimate
contents of toxic metals in crustaceans (n=58). Samples were digested with acids and analyzed by inductively coupled
plasma spectrometer (ICP) or atomic absorption spectrometer (AAS) for lead (Pb), cadmium (Cd), and arsenic (As).
Mercury (Hg) contents were determined using mercury analyzer: Toxic metal contents [minimum-maximum (mean),
mg/kg] in crustaceans were as follows; Hg 0.004-0.28 (0.06), Pb ND-0.31 (0.03), Cd 0.003-0.92 (0.14), and As 0.01-35.9
(6.63). Our results demonstrated that metal contents in crustaceans on Korean markets were similar to those reported in
other countries. Our average weekly intakes of Pb, Cd, and Hg from crustaceans were lower than 1% of Provisional
Tolerable Weekly Intakes (PTWI) set by Joint FAO/WHO Expert Committee for food safety evaluation.
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Table 1. Operating condition of mercury analyzer

Classification Heating condition Standard solution Sample
Mode selector 1 2
Ist step 1 min 10 min
2nd step 4 min 6 min
Additive Unnecessary M+S+M+B+M or B+8+B+M"?
PM: sodium carbonate anhydrous : calcium hydroxide=1:1 (w/w).
»B: aluminium oxide anhydrous, S: sample.
Solid sample: M+S+M+B+M, liquid sample: B+S+B+M.
Table 2. Operating conditions of ICP and AAS
ICP AAS
Classification Condition Element Classification Condition
Wavelength (nm) 283.3
Low slit (nm) 0.7
Wavelength (nm) Cd: 214.438 Temperature
pyrolysis (°C) 900
atomization 1600
Wavelength (nm) 193.7
Sample gas flow(L/min) 05
Plasma gas flow(L/min) 11.0 Cell temperature( C) 900
Auxiliary gas flow(L/min) 09 Carrier gas flow(L/min) 50
"Chemical modifier: 0.05 mg NH,H,PO,+0.003 mg Mg(NO,),.
"Reductant: 0.4% NaBH, in 0.05% NaOH.
Carrier solution: 10%(v/v) HCL
TR 0.16
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(ICP; inductively coupled plasma spectrometer, Model MX2,
GBC Co., Australia)® ‘32 Graphite-AAS(graphite -atomic
absorption  spectrophotometer, Model 5100 ZL, Model FIAS
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Fig 1. Mean values of mercury in crustaceans consumed in
Korea.
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Table 3. Range and mean values of As, Pb, and Cd in crustaceans consumed in Korea (unit: mg/kg)
Foods No. of samples Pb Cd As
Blue crab 10 nd"-0.31 (0.02) 0.04-0.92% (0.25) 0.05-14.31 (5.00)
Other crabs 16 nd-0.06 (0.02) 0.01-0.40 (0.12) 0.03-35.90 (8.64)
Rough shrimp 8 nd-0.30 (0.06) 0.01-0.79 (0.17) 0.12-16.65 (4.94)
Other shrimps 12 nd-0.08 (0.04) 0.003-0.13 (0.04) 0.01-24.74 (6.16)
Spiny lobster 5 0.01-0.06 (0.03) 0.02-0.16 (0.08) 1.28-29.01 (9.00)
Squilla 7 0.01-0.06 (0.04) 0.05-0.44 (0.28) 0.08-8.44 (5.48)
Total 58 nd-0.31 (0.03) 0.003-0.92 (0.15) 0.01-35.9 (6.64)

YNot detected (Pb<1 pg/kg, Cd & As=<0.1 pgkeg).
YThe values express minimum-maximum (mean).

Table 4. Comparison of average weekly intakes of heavy metals from crustaceans with PTWI established by FAO/WHO

Elements Mean Conc. (mg/kg)  Food intake" Metal intake®  Total weekly intake® PTWI¥ % PTWI
Hg 0.06 34 0.20 0.024 5 0.48
Pb 0.03 34 0.10 0.012 25 0.05
Cd 0.15 34 0.51 0.060 7 0.85

YDaily intakes of fishes per adult (g/day): Report on 2001 National Health and Nutrition Survey.

“Daily intakes of metals per adult (ug/day/person): heavy metal concentration (mg/kg) of foodsXdaily intakes of foods (g/day/person).
MWeekly intakes of metals (ug/kg b.w./week): [daily intakes of metals per adult (ug/day/person)X]-+60 (body weight per adult).
¥Provisional tolerable weekly intakes (pg/kg b.w./week): source of FAO/WHO.
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