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Trace Metal Contents in Vegetables and Their Safety Evaluations
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Abstract

This study was conducted to estimate the contents of trace metals in vegetables which were produced in
Korea. The levels of trace metals were determined using a mercury analyzer, an ICP (inductively coupled plasma
spectrometer) and an AAS (atomic absorption spectrophotometer) after wet digestion. The values of trace
metals [minimum ~maximum (mean), mg/kg] in vegetables were as follows; Hg: 0.0001~0.019 (0.002), Pb: 0.001
~0.28 (0.02), Cd: 0.001 ~0.078 (0.016), As: 0.001~0.06 (0.02), Cu: 0.06~24.81 (0.77), Mn: 0.17~15.12 (2.32), Zn:
0.13~28.70 (2.51). These results showed that metal contents in vegetables on domestic markets were similar
to those reported in other countries. The weekly average intakes of lead, cadmium and mercury from vegetables
take 2~7% of PTWI (Provisional Tolerable Weekly Intakes) that the FAO/WHO Joint Food Additive and
Contaminants Committee has set to evaluate their safeties.
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Table 1. The operating conditions of ICP and AAS
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ICP AAS
Classification Condition Classification Condition
Wavelength (nm) Pb :220.353 Wavelength (nm)
Cd :214.438
As :193.696 As:193.7
Cu :324.754
Mn : 257.610
Zn :213.856
Sample gas flow (L/min) 0.50 Lamp current (mA) 10
Plasma gas flow (L/min) 11.00 Slit width (nm) 0.7
Auxiliary gas flow (L/min) 0.55
Table 2. Operating condition of mercury analyzer
Classification Heating condition Standard solution (10 ng/mL) Samples
Sample amount 50, 100, 200 nL 50~100 mg
Mode selector 1 3
1st step 1 min 10 min
2nd step 4 min 6 min
Additive Unnecessary M+S+M+B+M or B+S+B+M"

Washing liquid

Distilled deionized water

Measuring range 20 ng
Combustion gas flow 0.5 (L/min)
Carrier gas flow 5 (L/min)

M : Sodium carbonate (anhydrous) : Calcium hydroxide=1:1 (w/w); B: Aluminium oxide; S: sample.

Solid sample: M+S+M+B+M, Liquid sample: B+S+B+M
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Table 3. Recovery of trace metals in vegetables

Elements Recovery (%)

Hg 948

Pb 945

Cd 949

As 92.1

Cu 977

Mn 96.3

Zn 974
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Table 4. Contents of trace metals in vegetables
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(unit : mg/kg)

Foods No. Hg Pb Cd As Cu Mn Zn

. 58 0.001" 0.012 0.011 0.013 0.39 400 2.33
Chinese cabbage (0.0001 ~0.0097) (0.001~0.051) (0.004~0.042) (0.001~0.034) (0.13~169) (0.89~1447) (0.83~551)

Lettuce 58 0.002 0.022 0.028 0.017 2.06 409 5.02
(0.0004~0.0057) (0.002~0.234) (0.004~0.074) (0.001~0.051) (0.11~2481) (0.27~15.12) (0.68~28.70)

Green omion 38 0.003 0.017 0.017 0.017 0.39 3.79 241
(0.0002~0.0094) (0.001~0.078) (0.006~0.036) (0.004~0.051) (0.12~096) (0.54~1484) (0.83~5.87)

Radish 58 0.001 0.009 0.012 0015 0.20 148 1.39
(0.0001~0.0029) (0.001~0.023) (0.003~0.032) (0.001~0.04) (0.06~056) (0.17~378) (0.66~352)

Carrot 40 0.001 0.015 0.016 0.012 0.37 0.79 1.85
(0.0003~0.0067) (0.001~0.054) (0.001~0.041) (0.001~0.028) (0.13~0.82) (0.25~2.63) (0.53~4.47)

Cucumber 58 0.001 0.023 0.010 0.012 045 142 151
(0.0001~0.0031) (0.001~0.184) (0.001~0.024) (0.001~0.036) (0.12~1.35) (0.39~555) (0.13~3.09)

Angelica keiskei 20 0.004 0.018 0.022 0.021 1.92 2.88 361
(0.0015~0.0082) (0.006~0.042) (0.008~0.048) (0.003~0.041) (1.02~391) (0.31~583) (0.81~6.37)

Pumpkin 58 0.001 0.036 0.008 0011 0.77 127 2.09
(0.0001 ~0.0022) (0.002~0.276) (0.001~0.015) (0.001~0.038) (0.18~594) (0.36~463) (0.57~5.26)

Tomat 40 0.001 0.021 0.012 0.007 051 092 095
° (0.0001~0.006) (0.002~0.077) (0.001~0.034) (0.001~0018) (0.19~112) (0.32~268) (0.45~158)

Green Peoper 33 0.001 0.015 0.016 0.016 0.83 2.32 2.74
D (0.0001 ~0.0026) (0.004~0.072) (0.003~0.041) (0.003~0.037) (0.18~192) (0.38~531) (1.48~4.54)

Soinach 38 0.002 0.013 0.028 0.019 1.41 498 5.74
P (0.0007~0.0038) (0.003~0.039) (0.006~0.078) (0.004~0.063) (026~364) (0.78~1387) (1.19~18.13)

Onio 38 0.001 0.014 0.018 0.021 031 198 2.02
n (0.0003~0.0032) (0.001~0.046) (0.003~0.043) (0.006~0.053) (0.09~087) (0.25~542) (0.73~5.01)

Carli 38 0.002 0.013 0.023 0.025 1.19 152 278
arie (0.0001~0.0078) (0.002~0.062) (0.004~0.053) (0.008~0.045) (058~3.05) (0.43~413) (1.04~551)

Strawbe 20 0.005 0.017 0.014 0.010 0.36 3.03 119
rawberry (0.0002~0.0186) (0.001~0.028) (0.004~0.035) (0.001~0.017) (0.15~097) (0.91~9.16) (0.55~2.89)

Chinese melon 20 0.001 0.022 0.013 0.013 0.48 054 158
nese meion (0.0001~0.002) (0.001~0.055) (0.008~0.023) (0.003~0.053) (0.27~110) (0.18~098) (0.74~2.28)

Total 620 0.002 0.019 0016 0015 077 232 251
(0.0001~0.0186) (0.001~0.276) (0.001~0.078) (0.001~0.063) (0.06~2481) (0.17~15.12) (0.13~28.70)

UThe values are means (min~max).
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