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A Study on the Crops Pollution with Heavy Metal
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Medical College, Korea University

Certain heavy metals which may lead peoples to poisonous status are widely used in in-
dustry and their uses have been increasing along with rapid industrialization of this co-
untry.

Such an increasement of metal uses aggravates the status of environmental pollution.
affecting foodstuffs which are the most impdrtant life supporting factor of animal and.
humanbeing. ' ’

Concerning the safety measures to minimize food-borne transmission of such hazardous.
metals, surveillénce is the backbone of them and probably more so with a potential pro-
blem such as intoxication. Theoretically, this surveillance should include the determina-
tion of levels of heavy metal toxicants in foods, the determination of food consumption
patterns and typical total diet, and the estimation of total load of the metal contaminant.
from all sources of exposure including air, water, and occupational sources.

In recent year, actually, such estimates on the total daily intake of some heavy meta-
1s from foods have been made in several developed countries and a wide variation of date-
by season, locality, and research method was recognized.

Also in this country, this kind of research data is vitally needed to make up for the-
serious shortage or lack of references to estimate the total amount of heavy metal inta-
ke of the people.

In this study, a modification model for estimation of the total daily intake of cadmium
copper, nickel, zinc, and lead through foods was applied and concentrations of the above
metals in crops cultivated in this country were measured with atomic absorption spectro
photometer to get the following results.

1. Level of heavy metal concentration in crops

Generally, the levels of such metals in essential crops such as rice, cucumber, radish,
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chinese cabbage, apple, pear, grape, and crange are similar or lower than those in
Japan and other developed countries. By the way, a striking result on cadmium conc-
entration was increasement of its concentration in rice from 0~0.035ppm in 1970 to
0.1l1ppm in this study. However, the value is still far below the Japanese Permissible
Lebel of 1.0ppm. '

2. Estimation of total daily intake per capita from foods
A new model for estimation was devised utilizing levels of metal concentration in fo-
ods, amount of food consumed, and other food factors. Based on the above method,
the daily intake of cadmium was estimated to be 70.53xg/man/day in average which
was as high as the Limit Value of ILO/WHO(up to 71.4gg/man/day). Also,3.8Img of
Zinc, 1.65mg of cuppor, 0.32mg of lead were given as the total daily intake per capita
by this research.

3. Efficacy of washing or skinning to decrease the amount of metals in crops
After washing the crops sufficiently with commercial linear alkylate sulfonate, the
concentration of heavy metals could be reduced to 50~80% showing decreasement rate
of 20~50%. Also, after skinning the fruits, decreasement rate of the heavy metal

concentration showed 0~50%.
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Table 1. Heavy metal content in sampled raw crops
mean®S.D.(ppm)
Cd Cu Ni Zn Pb

Rice 0.114-0.02 1.4640.53 2.33+1.14 5.86+3.02 0.85+0.47
Cucumber 0.024-0.01 1.304£1.26 0.2240.07 1.3040. 99 0.124-0. 26
Chinese cabbage 0.04+40.03 2.6912.82 0.2920.16 2.44+1.92 0.14+40.10
Raddish 0.04+0.04 2.54-+2.75 0.2640.24 1.38+1.01 0.08+0.11
Apple 0.0240.01 0.664-0.25 0.14+0.13 0.6740.52 0.091:0. 13
Pear 0.03+0.01 1.83+1.55 0.2110.14 0.7240.51 0.040. 06.
Grape 0.0340.01 1.23+0.37 0.2540. 16 0.9740.72 0.2240.32
Orange 0.0440.01 0.43+0.15 0.243-0.06 0.9740.29 0.31+40.27
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Fig. 1. Average concentration of Cd in crops on log. scale.
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Table 2, Expected amount of heavy metal intake through crops consumption (washed)

Cd Cu Ni Zn Pb
Food grain 674. 96 6,197.36 7,485.92 12,762.88 2,018.74
Fruit vegetable 10.51 635.77 105.08 525.34 63.84
Leafy vegetable 147.27 9,904.15 1,067.73 8,247.32 520. 90
Root vegetable 93.16 4,151.66 512.40 4,052.69 293.47
Fruit 15.02 435. 35 105.62 464.82 76.01
Total(kg/ year) 940. 92 21,324.29 9,276.75 26,053.05 2,909.12
mg/man/day 0. 06856 1.55379 0.67595 1. 89836 0.21197

Table 3. Expceted amount of heavy metal intake through food(animal products) consumption

per man

Cd Cu Zn Pb

Beef 162 90 198000 480
Pork 96 18990 103800 5280
Fish 432 15360 397440 35520
Cow’s milk 29.7 891 30195 - 495
Total(ug/vear) 719.9 35331 720435 41775
mg/man/day 0.00197 0.09679 1.99845 0.11445

Table 4. Expected total daily intake of heavy metals per man through food consumption of

crops and animal products (mg/man/day)
Cd Cu Zn Pb
Crops 0. 06856 1.55379 1.89836 0.21197
Animal products 0.00197 0.09679 1.99845 0.11445
Total 0.07053 1. 65058 3.89681 0.32642
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Table 5. Percent decreasement rate of heavy metals in crops after wash (%)
Cd Cu Ni Zn Pb
Food grain 17.65 30.83 47.64 64.51 61.29
Fruit vegetable N.A. 24.42 8.34 25.29 17.69
Leafy vegetable 42.86 28.46 29.27 31.50 58.40
Root vegetable N.A. N.A. 21.21 27.37 37.78
Fruit 33.81 19.03 11.71 33.81 43.13
Total* 37.24 21.98 ' 44,80 54.63 58.85
% weighted by total consumed amount of each category.
Table 6. Percent decreasement rate of heavy metals in fruits after skinning
Cd Cu Ni Zn Pb
Apple N.A. 15.28 7.14 N.A. 100. 00
Pear 33.50 29.50 14.28 N.A. 100.00
Grape N.A. 34.13 36.07 44.33 65.94
Orange N.A. N.A. N.A. N.A. N.A.
Total* 7.40 19.72 2.10 N.A. 59.10
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