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Abstract

This study was conducted to estimate the contents of trace metals in cereals, pulses and potatoes available
on Korean markets. The samples were digested with acids, then analyzed by an inductively coupled plasma
spectrometer for the contents of lead (Pb), cadmium (Cd), arsenic (As), copper (Cu), manganese (Mn) and
zinc (Zn). The contents of mercury (Hg) were determined using a mercury analyzer. The values of trace
metals [minimum~maximum (mean), mg/kg] in cereals were as follows; Hg : 0.0001~0.051 (0.007 ), Pb

10.01~0.39 (0.13), Cd : 0.001 ~0.098 (0.023), As : 0.01 ~0.38 (0.09), Cu : 0.06~11.85 (1.73), Mn : 0.91 ~39.15
(7.47), Zn : 1.35~24.15 (9.32). Those values in pulses were as follows (mg/kg); Hg : 0.0002~0.031 (0. 005),
Pb:0.01~0.38 (0.12), Cd : 0.005~0.098 (0.030), As : 0.01~0.37 (0.10), Cu : 0.03~6.56 (2.44), Mn : 0.85~22.97
(8.16), Zn : 2.40~40.18 (11.25). Those values in potatoes were as follows (mg/kg); Hg : 0.0002~0.015 (0.004),
Pb : 0.01~0.25 (0.08), Cd : 0.002~0.036 (0.017), As : 0.01~0.20 (0.08), Cu : 0.02~2.91 (0.84), Mn : 0.26~9.48
(2.54), Zn : 0.35~6.11 (2.23). Our data obtained in this study showed that metal contents in cereals, pulses
and potatoes on our markets were similar to those reported in other countries. The weekly average intakes
of lead, cadmium and mercury from cereals, pulses and potatoes takes about 0.2~19% of PTWI (Provisional
Tolerable Weekly Intakes) that 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

%, 5% 9 AF

ICP AAS

Classification Condition Classification Condition

Wavelength (nm) Pb : 220.353 Wavelength (nm) Pb : 2833
Cd : 214.438 Cd: 2288
As @ 193.69% As 1937
Cu @ 324754 Cu: 3247
Mn: 257.610 Mn: 280.5
Zn : 213.856 Zn : 2139

Sample gas flow (L/min) 0.50

Plasma gas flow (I/min) 11.00

Auxilary gas flow (L/min) 0.55
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Table 2. Recovery of the trace metals in the cereals, pulses
and potatoes

Elements Recovery (%)
Hg 94.7
Pb 91.6
Cd 9.0
As 927
Cu 96.0
Mn 95.3
Zn 96.3
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Table 3. The trace metal contents in cereals (unit: mg/kg)
Foods No. Hg Pb Cd As Cu Mn Zn
Rice 78 0.005" 0.12 0.019 0.09 0.92 459 6.59

(0.001~0.015) (0.01~0.29) (0.001~0.048) (0.009~0.17) (0.12~1.89) (1.04~921) (1.49~ 11.63)
Barley 78 0.009 0.10 0.019 0.09 145 7.51 9.19
(0.0001~0.021) (0.01~0.25) (0.003~0.047) (0.02~024) (0.15~408) (2.14~12.25) (143~1877)
Perille seed 40 0.008 0.19 0.048 0.11 516 18.10 16.11
(0.001~0.051) (0.01~0.39) (0.012~0.098) (0.02~0.29) (1.66~11.85) (3.55~26.87) (4.60~24.15)
Sesame 40 0.007 0.10 0.035 0.07 2.96 532 11.32
(0.001~0.013) (0.01~0.19) (0.009~0.084) (0.02~0.17) (1.05~507) (1.73~1L71) (3.63~23.15)
Sorghum 40 0.008 0.17 0.011 0.06 0.89 459 6.49
(0.002~0.020) (0.04~037) (0.004~0.026) (0.04~0.18) (023~196) (1.46~11.42) (2.82~11.38)
Millet 40 0.010 0.13 0.015 0.08 1.25 541 10.74
(0.002~0.034) (0.01~0.26) (0.003~0.039) (0.02~021) (0.28~229) (0.96~8.81) (4.54~22.46)
Com 20 0.007 0.01 0.012 0.07 041 3.05 891
(0.002~0.017) (0.01~0.25) (0.002~0.036) (0.01~0.14) (0.06~086) (0.91 ~583) (1.35~17.07)
Buckwheat 40 0.008 0.17 0.037 0.12 1.88 14.39 850
(0.001~0.017) (0.02~0.39) (0.014~0.090) (0.02~0.38) (0.81~395) (3.1 ~39.15) (1.85~13.87)
Wheat 20 0.002 0.12 0.021 0.12 166 6.57 827
(0.001~0.004) (0.03~0.27) (0.007~0.053) (0.03~0.26) (0.41~4.01) (3.14~11.63) (3.27~16.23)
Total 416 0.007 013 0.023 0.09 173 747 9.32
(0.0001~0.051) (0.01~0.39) (0.001~0.098) (0.01~0.38) (0.06~11.85) (0.91 ~39.15) (1.35~24.15)
"The values are means (min~max).
Table 4. The trace metal contents in pulses and potatoes (unit : mg/kg)
Foods No. Hg Pb Cd As Cu Mn Zn
Soybeans 78 0.004" 0.11 0.031 0.08 2.96 11.29 15.99
(0.001~0.025) (0.01~0.28) (0.006~0.098) (0.01~0.18) (046~656) (4.39~22.97) (3.69~40.18)

Kidney beans 40 0.007 0.17 0.033 0.09 2.26 6.07 10.10
(0.001~0.015) (0.01~0.38) (0.014~0.069) (0.02~0.19) (0.35~6.33) (158~11.38) (2.40~19.48)

Green peas 40 0.008 0.13 0.029 0.08 175 552 13.85
(0.001~0.031) (0.02~0.28) (0.008~0.076) (0.01~0.15) (0.29~4.31) (0.85~1849) (3.12~31.20)

Small red beans 60 0.005 0.13 0.026 0.12 2.09 741 9.62
(0.004~0.019) (0.04~0.31) (0.009~0.050) (0.03~0.29) (0.51~493) (3.17~1324) (4.83~18.15)

Grean beans 78 0.005 0.11 0.031 0.1 2.64 8.03 11.68
(0.0002~0.020) (0.04~0.28) (0.005~0.084) (0.01~0.37) (0.03~567) (2.14~1687) (587~19.71)

Total 296 0.005 0.12 0.030 0.10 2.44 8.16 11.25
(Pulses) (0.,0002~0.031) (0.01~0.38) (0.005~0.098) (0.01~0.37) (0.03~656) (0.85~2297) (2.40~40.18)

Potato 78 0.004 0.09 0.018 0.09 0.83 1.37 317
(0.001~0.015) (0.02~0.25) (0.002~0.036) (0.02~0.16) (0.02~1.78) (0.26~545) (1.29~6.11)

Sweet potato 78 0.004 0.07 0.017 0.08 0.85 3.71 1.29
(0.0002~0.015) (0.01~0.19) (0.004~0.034) (0.01~0.20) (0.11~291) (053~948) (0.35~3.91)

Total 156 0.004 0.08 0.017 0.08 0.84 254 2.23
(Potatoes) (0.0002~0.015) (0.01~0.25) (0.002~0.036) (0.01~0.20) (0.02~291) (0.26~9.48) (0.35~6.11)

1 .
The values are means (min~max).
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Fig. 1. The proportions of weekly metal intakes to provi-
sional tolerable weekly intakes (PTWI).
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