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Safety Assessment of Heavy Metals in Agricultural Products of Korea
Min-Kyeong Kim, Won-Il Kim, Goo-Bok Jung and Sun-Gang Yun (National Institute of Agricultural Science and Technology, RDA,

Suwon 441-707, Korea)

Abstract : This study was conducted to compare and evaluate the heavy metal contents of agricultural products in Korea
and to compare with relevant international criteria such as the Average Daily Intake(ADI) and the Provisional Tolerable
Weekly Intake(PTWI) proposed by the joint FAO/WHO Codex Committee on additives and contaminant. Contents of
heavy metal in cereals, pulses, potatoes, vegetables and fruits were in the range of 0.010~0.073 for Cd, 0.40~6.45 for
Cu, 0.083~0.698 for Pb, 2.45~1630 for Zn, 0.171~1378 for Ni, 0.023~0.233 for Cr and 0.026~0.070 mg/kg(F.W.)
for As. Heavy metal contents of cereals, pulses, potatoes, vegetables and fruits were with natural content levels proposed
by FAO/WHO and were similar to value monitored in other countries. Also, average intake of heavy metal from
agricultural products was lower than the ADI and PTWI by the joint FAO/WHO Codex Committee on Additives and
Contaminants. Therefore, none of the cereals, pulses, potatoes, vegetables and fruits evaluated showed accumulation of such
heavy metal high enough to cause health problems to human.

Key words : agricultural products, heavy metal, average daily intake(ADI), provisional tolerable weekly intake(PTWI)
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Table 1. Crop samples used in this study

. Total
Agricultural number Crops and No. of samples

products of samples
Brown rice 1,066, Polish rice
Cereals 1882 437 Barley 128, Com 51
Pulses 76  Soybean 76
Potatoes Potato 91, Sweet potato 111
Root vegetables 9 i(ladlsh 52, Carrot 29, Ginger

Cabbage 57, Spinach 33, Lettuce
19, Crown daisy 14, Leaf

Leaf vegetables Y ustard 9, Welsh onion 54,

Dropwort 13

Red pepper 45, Eggplant 23,
Fruit vegetables 167 Tomato 6, Cucumber 36,

Amber 57

Apple 85, Pear 71, Peach 55,
Persimmon 57, Jujube 52
Grape 20,  Strawberry 30,
Tangerine 73

Fruits 43

Total 2,861
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Table 2. Total consumption of cereals, pulses, common
vegetables, and fruits by Koreans from 1991 to

1995

(Unit : g/day/person)

Aiiifﬁ i Supply ~ Intake  Adjusted consumption’
Cereals 380.8 2919 323.8
Pulses 3.0 190 190
Potatoes 3.9 199 56
Vegetables 2880 221 255.9
Fruits 6.1 87.0 1018
Total 7887 6399 7261

" : Recommend by Lee.



Table 3. Heavy metal contents from cereals, pulses, potatoes, vegetables, and fruits grown in Korea
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Heavy Agricultural No. of Mean values Minimum values Maximum values
metal products samples (mg/kg EW)
Cereals 1,682 0.032 fr* 0.460
Pulses 76 0.073 0.007 0.197
Cd Potatoes 202 0.015 tr 0315
Vegetables 458 0.022 tr 0.180
Fruits 43 0.010 tr 0138
Cereals 1,682 2670 0.200 59.470
Pulses 76 6.450 1.930 11.530
Cu Potatoes 202 1.140 0.220 2720
Vegetables 458 0410 fr 6.200
Fruits 43 0.400 tr 1.340
Cereals 1,682 0337 tr 3193
Pulses 76 0.698 tr 1.092
Pb Potatoes 202 0.204 tr 1.243
Vegetables 458 0201 r 1420
Fruits 43 0.083 tr 0.590
Cereals 1,631 15.870 3.100 46470
Pulses 76 16.300 9.890 26.350
Zn Potatoes 202 2640 0.400 21.990
Vegetables 458 3.700 0.380 23500
Fruits 443 2450 0.080 18.400
Cereals 1,631 0272 tr 5.270
Pulses 76 1.378 0.328 4.909
Ni Potatoes 20 0171 tr 0739
Vegetables 458 0201 r 1702
Fruits 43 0.245 tr 2358
Cereals 1,631 0.233 tr 1.563
Pulses 76 0.023 0.001 0131
Cr Potatoes 202 0147 tr 2756
Vegetables 458 0.077 tr 1.029
Fruits 43 0.230 tr 3.783
Cereals 1,631 0.070 tfr 1.180
Pulses 76 0.067 tr 0.139
As Potatoes 202 0.041 tr 0437
Vegetables 177 0.028 tr 0130
Fruits 249 0.030 tr 0.080

* Trace
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Table 4. Criteria level in agricultural products proposed by
domestic and foreign agencies

FAO/WHO" EU™ Lee”
Heavy metal
mg/kg mg/kg mg/kg
cd 0.06 01 0.1(04;rice)
Hg 0.04
Pb 041 05 20
As 012 3.0
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ZAE & 286100 T8, 5§, MF ALF, FAFA o
Cd, Cu, Pb, Zn, Ni, Cr, As9) B35 H4 2 Hugge
E 33 2T, FUY FAEF 334 34 JIZNE B 4004
Eliraa (=

2ezo FTF YEIFL 0032 mg/kg PoE tr~0460
mg/kgolQlEdl o] FAO/WHO(Codex)'” g¥tdE A1)
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e r~1092 mg/kgolAom RN ¥ AgolAt. FF
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e R IEA )
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Table 5. Average intake of heavy metal from cereals, pulses,
vegetables and fruits grown in Korea

Table 6. Comparison of ADI estimated between in Korea and
by the Codex Alimentarius Commission

Heavy Agricultural _ Daily intake’  Weekly intake”
metal products 1g/kg BW.

Cereals 018 122

Pulses 0.02 016

cd Potatoes 0.01 0.04
Vegetables 010 0.69

Fruits 001 0.09

Total 0.30 220
Cereals 16.75 117.23

Pulses 204 1430

Cu Potatoes 048 339
Vegetables 1.34 9.35

Fruits 049 344

Total 21.10 147.70
Cereals 205 14.36

Pulses 022 155
Potatoes omn 0.79

Fo Vegetables 0.67 4.66
Fruits 0.08 057

Total 310 2200

Cereals 78.19 547.35

Pulses 516 36.13
Potatoes 125 8.76

n Vegetables 15.65 109.56
Fruits 3.07 21.52

Total 103.30 723.30
Cereals 1.33 934

Pulses 044 3.06

i Potatoes 0.08 0.56
N Vegetables 069 482
Fruits ‘ 033 228

Total 290 20.00
Cereals 114 79

Pulses 0.08 0.05
Potatoes 0.09 ) 061

o Vegetables 0.21 147
Fruits 025 1.76

Total 1.70 11.90
Cereals 0.34 234

Pulses 0.02 015
Potatoes 0.02 01

As Vegetables 0.07 048
Fruit 0.03 023

Total 0.50 3.30

: heavy metal contents(mg/kg) of each product X intake of
each food amount(kg) + 60 kg.
: Daily intake X 7.

FAO/WHO"®
Korea . .
Heavy (WHO Technical report services™)
metals ADI ADI PTWI
(ug/person, 60 kg)  (ug/person, 60 kg)  (ug/kg bw.)

d 32 57 ~ 7 7.0

Cu 2,101 350 ~ 3,500

Pb 312 430 50,0

Zn 10,291 2100 ~ 7,000

Ni 285

Cr 169

As 47 15.0

: Cu and Zn were expressed ADI X 7.
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