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Abstract

The use pattern and survey data on the residue levels of organochlorine insecticides in Korea
were summarized. On the basis of available data on food consumption and residue levels, the
daily intake of the pesticide chemicals by average Korean adults were calculated to give 13.77 «g
of total BHC, 2. 45 g of total DDT and 4. 06 g of heptachlor and its epoxide. These intake levels
were compared with the acceptable daily intake proposed by FAO/WHO and values obtained in
other countries. It was then proposed to undertake a total diet study on pesticide chemicals for
the sake of food safety assurrance and reasonable regulation of pesticides for food production in

this country.
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Fig. 1. Trends in the production of food grains

and uses of fertilizers and pesticides in
Korea (3-years moving average)

Table 1. Usage of pesticides in Korea and some
other countries -7
(Unit : kg active ingredient,/ha arable land)

Country Period Toral pesticide

Korea 1956~ 60 1.2% (0-6)
1961~65 2.8% (1-4)
1966~70 2.8% (1.4)
1971~75 6. 9% (3.3)
1976~80 5.5

Japan 1966~70 13.4

Italy 1966~70 11.7

Israel 1967 11.4

USA 1966~70 2.2

West Germany 1966~70 2.1

Canada 1966~70 0.6

* Based on standard formulations for individual
pesticides, half of which i1s assumed to be active
ingredients as shown in parentheses.
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Table 2. Consumption trends of organochlorine insecticides in Korea*

(Unit : active ingredient in metric tons)

Year DDT BHC Heptachlor Drins Endosulfan Toxaphene
1949 44.2 — — — — —
1950 112.7 — — — — —
1951 24.0 — - - — —
1952 1.4 — — — — —
1953 18.5 3.0 — — — —
1954 25.4 8.9 - — — —
1955 61.2 29.4 — — - —
1956 113.9 28.1 — — — _
1957 66.5 30.1 — — — —
1958 4.2 24.9 — — — —
1959 0.9 44.5 — — — —
1960 1.1 27-3 — - — —
1961 — 30.4 — — — —
1962 1.0 56.5 1.7 0.1 0.2 —
1963 70.8 34.6 11.2 1.2 0.03 —
1964 32.8 48.1 21.7 8.9 0.6 -
1965 48.7 30.1 23.3 4.7 — —
1966 45.1 62.7 35.2 15.4 - -
1967 47.9 154.2 40.6 29.6 0.8 —
1968 81.9 43.0 40.2 33.9 0.1 -
1969 80.1 79.3 36.5 28.72 - 3.3
1970 71.8 104. 6 46.7 7.9 2.7 4.7
1971 109. 4 141.9 50.1 12.4 24.2 8.9
1972 — 90. 1 14.5 4.9 136.0 22.2
1973 — 62.9 31.2 - 201.2 8.2
1974 - 122.8 38.4 — 162.5 0.5
1975 — 144.2 38.9 — 190.4 9.8
1976 — 224.8 40.1 — 141.5 11.2
1977 — 111.0 43.9 — 144.5 21.2
1978 - 88.9 40.8 — 126.7 35.1
1979 — 120.0 42.4 — 165.7 55.1
1980 — — — — 197.5 19.5

* Data before 1975 were calculated from Reference 5 and those after 1976 were from Reference 6.

** Drins include aldrin, dieldrin, endrin and telodrin. Endosulfan is synonymous with thiodan,

benzoepin

and thiolix. Toxaphene is synonymous with camphechlor.
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Table 3. Reports on BHC residues in Korean foods
(Unit : ppm)

Year Food commodity No. of samples Range Mean Reference
1967  Vegetables 34 ND~1.020  0.140

1969 Fruits, vegetables ? 0.005~0.041  0.016 9
1970 Fruits, vegetables, rice 36 0.009~0. 030 0.018 10
1970 Fruits 5 0.005~0.013  ©0.009 11
1971 Fruits, rice 20 0.005~0. 043 0.022 12
1972 Ccreals, legumes, potatoes, fruits, vegetables 66 ND~0.027 0. 004 13
1972 Fruits, vegetables 17 TR~0. 388 0.030 14
1973 Cereals, legumes, potatoas, fruits, vegetables 69 ND~¢. 030 0.003 15
1973 Fruits, vegetables 28 0.002~0.048 0.014 16
1974 Fruits, vegetables 56 ND~0.049 0.008 17
1974 Vegetables 125 0.001~0. 082 0.010 18
1974 Human miltk 23 ND~0. 444 0.064 19
1975 Cereals, legumes, potatoes, fruits, vegetables 56 0.001~0.059 0.015 20
1976 Cereals, legumes, vegetables 30 0.001~0.037 0. 009 21
1976 Shellfishes 10 0.007~0.022 0.012 22
1976 Seaweeds 3 0.035~0.083 0.061 22
1977 Brown rice, fruits, vegetables 30 0.010~0.042 0.029 23
1978 Rice 16 0.012~0.706 0.162 24
1978 Brown rice 112 0. 001~0.076 0. 006 25
1980 Vegetable oils 43 0.001~0.075 0.010 26
1980 Cow’s milk 66 0.002~0.031 0.012 27
1981 Meats 80 TR~0.614 0.036 28

Table 4. Reports on DDT residues in Korean foods

(Unit : ppm)
Year Food commodity No. of samples Range Mean Reference
1967 Vegetables 34 ND~0. 380 0.035 8
1969 Fruits, vegetables 30 0.020~0. 170 0.085 29
1970 Fruits 5 0.020~0.700 0.187 11
1972 Cereals, legumes, potatoes, fruits, vegetables 66 ND~0.005 ND 13
1972 Fruits, vegetables 17 0.003~0.073 0.024 14
1973 Cereals, legumes, potatoes, fruits, vegetables 69 ND~2.127 0.032 15
1973 Fruits, vegetables 28 ND~(Q. 029 0.004 16
1974 Fruits, vegetables 56 ND~0.036 0.001 17
1974 Human milk 23 ND~0.283 0. 060 19
1975 Cereals, legumes, potatoes, fruits, vegetables 56 ND~¢. 040 0.003 20
1976 Cereals, legumes, vegetables 50 ND~¢.014 0.001 21
1977 Brown rice, fruits, vegetables 50 ND~qQ. 106 0.003 23
1980 Vegetables oils 43 ND~0.134 0.028 26
1980 Cow’s milk 66 TR~0. 008 0.002 27

1981 Meats 80 ND~0.374 0.011 28
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Table 5. Reports on heptachlor residues* in Korean foods
(Unit : ppm)

Year Food commodity No. of samples Range Mean Reference
1967 Vegetables 34 ND~0.160 0. 005 8
1969 Fruits 20 ND~g. 003 0.001 29
1970 Fruits 5 0.003~0.010 0.006 11
1972 Vegetables 151 0.001~0.119 0.018 30
1972 Cereals, legumes. potatoes, fruits. vegetables 66 ND~0. 006 0.002 13
1973 The same 69 ND~0.017 0.001 15
1973 Fruits, vegetables 28 ND~Q. 080 0.010 16
1974 Fruits, vegetables 56 ND~(.036 0.002 17
1974 Human milk 23 ND~0.552 0.037 19
1975 Cereals, legumes. potatoes, fruits. vegetables 56 ND~0.034 0.002 20
1676 Cereals, legumes. vegetables 50 ND~(. 022 0.002 21
1976 Shellfishes 10 0.002~0.014 0. 006 22
1976 Seaweeds 3 0.003~0.011 0.006 22
1977 Brown rice, {ruits, vegetables 50 ND~Q. 008 0.001 23
1978 Rice 16 ND~0. 024 0.004 24
1980 Vegetable oils 43 ND~0.065  0.012 26
1980 Cow’s milk 66 TR~0.005 0.002 27
1980 Meats 80 ND~0.031 0.003 28

* Summation of heptachlor and its epoxide

Table 6. Reports on drin insecticide residues in Korean foods
(Unit : ppm)

No. of Aldrin Dieldrin Endrin

Year Food commodity samples i:enf:e;
Range Mean Range Mean Range Mean

1967 Vegetables 34 - — — — ND~0.520 0.026 8

1970 Fruits 5 ND ND ND ND ND ND 11

1972 Cereals, legumes, 66 ND~0.004 0.001  ND~0.008 0.001 ND~0.019 0.001 13
potatoes, fruits, vegetables

1972 Fruits, vegetables 17 ND~0.007 0.001 - — — - 14

1973 Cereals, legumes, potatoes, 69 ND ND ND~9.027 ND ND ND 15
fruits, vegetables

1973 Fruits, vegetables 238 ND~0.010 0.002  ND~0.006 0.001 ND ND 16

1974 Fruits, vegetables 56 ND ND ND ND ND ND 17

1975 Cereals, legumes, potatoes, 56 ND ND ND~0.007 ND ND ND 20
fruits, vegetables 7

1976 Cereals, legunes, 50 ND ND XD ND ND NI 21
vegetables

1976 Shellfishes 10 0.001~0.039 0.010 0.001~0.015 0.004 ND~0.002 0.00f 22

1976 Seaweeds 3 0.002~0.017 0.012 0.006~0.009 0.008 ND N 22

1977 Brown rice, fruits, 50 ND ND ND~0. 002 ND Nb ND 23
vegetables

1978 Rice 16 ND~0.061 0.013 — — — - 24

1980 Vegetable oils 3 ND~0.001 0.001 ND~0.057 0.006 ND~0.112 0.008 26

1980 Cow’s milk 66 ND ND ND ND ND ND 27

1981 Meats 80 ND ND ND ND ND ND 28
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Table 7. Estimation of food factors for the
average Korean diet (1973~77)%%

Average food Food factor*

Food Food consumption (g/day/adult)
group item (g/day/person)
Cereals Rice 280. 4 350°
Earley 143.6 180; 610
Others 63°9 80
Legumes Soybean 10.3 13} 18
Others 4.2 5
Potatoes  Irish 46.9 59}, 62
Sweet 2.0 3
Vegetables Cabbage 19.3 24
Radish 6.1 8
Pumpkin 43.8 55
Red pepper 20.2 25
Garlic .1 6 335
Green onicn 17.2 22
Kimchi 90. 4 113
Seaweeds 3.1 4
Others 62.4 78
Fruits Apple 1.5 2
Peach 10. 8 14
Watermelon 9.7 123 60
Muskmelon 16.4 21
Others 8.4 11
Meats Beef 6.5 8.
Pork 3.6 54 29
Chicken 2.2 :
Egg 5.1 :
Fishes Fresh 35.2 44
Processed 9.7 12; 59
Others 2.3 3
Milks — 5.3 T~7
Oils/fats  — 4.1 5~5
Seasonings Soy sauce 14.5 18
Soy paste 1.7 157 46
Others 10.4 13
Total 976.3 1,224

* (0.8 of adult rate was used to convert from the
average food consumption.
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Table 8. Average residue levels of organochlorine insecticides in Korean foods consumed in

1971~79%4
Food group Commodity Total BHC Total DDT ifi:pézg};]i?i:: «
ppm*! Basis*? ppm Basis ppm Basis
Cereals Rice 0.010 136(5) 0. 001 20(3) 0.001 20(3)
Barley 0.003 5(1) 0.001 5(1) 0.001 5(1)
Others 0.014 26(4) ND 26(4) 0. 001 26(4)
Legumes Soybean 0. 004 9(2) ND 9(2) 0.001 9(2)
Others 0.006 28(3) ND 28(3) 0. 003 28(3)
Potatoes Irish 0.004 37(3) ND 8(2) 0.004 38(3)
Sweet 0.008 12(2) ND 8(1) 0.003 12(2)
Vegetables Cabbage 0. 020 57(5) 0.007 32(4) 0.002 50(4)
Radish 0.013 54(5) ND 20(3) 0. 003 71(4)
Pumpkin (0.017) *3A (0.004)  *3F (0. 009) *3A
Red pepper 0.024 14(2) 0.006 10(1) 0.003 14(2)
Garlic (0.017) *3A (0.004) *3F (0. 009) *3A
Green onion 0.017 14(2) ND 10Q1) 0.016 14(2)
Kimchi (0.019) *3B (0.003)  *3B (0. 006) *3B
Seaweed 0.061 3(3) (0.004) *3F 0. 006 3
Others 0.016 96(15) 0. 004 78(11) 0.010 98(13)
Fruits Apple 0.018 24(4) 0. 004 20(3) 0. 009 20(3)
Peach 0.010 7(2) 0. 009 7(2) 0.001 5(1)
Watermelon ND 3(2) ND 8(2) 0.002 8(2)
Muskmelon 0. 001 8(2) ND 8(4) 0.001 8(2)
Others 0.013 104(19) 0.022 88(15) 0.001 90(15)
Meats Beef 0.049 14(1) 0. 005 14(D) 0. 004 14(1)
Pork 0.048 36(1) 0.018 36(1) 0.005 36(1)
Chicken 0.012 20(1) 0. 002 20(1) ND 20(1)
Egg 0.012) *3C (0.002)  *3C (ND) *3C
Fishes — 0.012 10(5) — — 0. 006 10(5)
Milks — 0.012 66(1) 0.002 66(1) 0.002 66(1)
Qils/fats — 0.010 43(5) 0.028 43(5) 0.012 43(5)
Seaconings Soy sauce (0.001) *3D (ND) *3D (ND) *3D
Soy paste (0.002) *3E (ND)  *3E (0.001) *3E
Others 0. 005 10(1) ND 10(1) 0.001 10(1)

*]. Residue levels obtained by averaging means of different analysis group by items, years and analysis.
*2. Total number of samples analyzed and number of analysis group in parentheses.
‘*3. Values by approximation on the following bases;
3A : mean of 12 other vegetables
3B : mean of chinese cabbage, radish, red pepper and green onion
3C : substituted with the level in chicken
3D : weighted mean of raw meterials, 18.3% soybean and 18.8% barley
3E : weighted mean of raw materials, 309, soybean and 18.7% barley
3F : mean of 10 other vegetables
*4, Based on references 12~18, 20~23, 25~28 and 30.
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Table 9. Dietary intake of organochlorine inse-
cticides by Korean adults in 1971~9
(Unit : pg/day/adult)

Food group Total BHC Total DDT Heptachlor &

its epoxide
Cereals 5.16 0.53 0.61
Legumes 0.08 0.00 0.03
Potatoes 0.26 0.00 0.25
Vegetables 6.23 1.23 2.58
Fruits 0.34 0.38 0.08
Meats 0.74 0.16 0.06
Fishes 0.71 - 0.35
Milks 0.08 0.01 0.01
Oils/fats 0.05 0.14 0.06
Seasonings 0.12 0.00 0.03
Total 13.77 2.45 4.06
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Table 10. Comparison between ADI and dictary
intake of organochlorine insecticide
residues in some countries

(Unit : ng/kg BW/day)

Dietary intake

icid
Pesticide  ADL Ty o0 Japan UK USA

(1971~ 9)(1971) (1966~7) (1968)

Total BHC 50* 0.28 1.34 0.24  0.08

7-BHC 12.5  (0-02)** 0.10 .08  0.04
Total DDT 5 0.05  0.46  0.63 0.70
Heptachlor 0-5 0.08 — — 0.03

& epoxide

* Temporary ADI for 5-BHC in Japan(1971)©®
** L'stimated from the relative amounts of isomers
in Japanese data
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Table 11. Residue tolerances of organochlorine
insecticides in foods of some coun-
triesu,qm

(Unit : ppm)

} Hepta- Aldrin ;
Country BHC DDT chior  Dieldrin Endrin
Canada 10.0 7.0 — 0.1 -
Japan*® 0.2 0.2 — ND~0.02 ND
Nether- 0.2~ 0.5~ 0.02~ 0.05~0.1 -—
lands 2.0 1.25 0.2
USA 0.1~ 0.5~ 0.03~ 0.03~0.3 0.03~

0.5 7-0 0.3 0.3

West 0.1~ 0.1~ 0.01 0.01 0

Germany 2.0 1.0

EEC 2.0 1.0 -— 0.1 -

FAOQ/ 0.5~ 1~7 0.1 0.005~ —

WHO 3 0.1

Korea® 0.1 0.1 0.01~ 0. 005 0.01
0.03
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Table 12. Restrictions on the use of organo-
chlorine insecticides in the world(1)

Country BHC DDT gflpm Aldrin Dieldrin Endrin

Algeria — — X — X —
Austria — R R R R R
Belgium  — R R R R -
Bulgaria X X — X X X
Canada — R R R R —
Denmark R R R I R R
Finland R R ~ X X R
France R R R - - X
Germany — X X X X X
West

Greece — X R R R R
Hungary R X X X X X
ltaly R X R R R X
Japan“® ¥ X - X bN X
Korea X X X X X X
{Neher- R R R R R —
antds

Norway - R X R R X
Poland R R R — R R
Portugal R R R R R R
Spain — R — R R R
Sweden R X — X hN —
Switzer- R X X X X X
land

Turkey — R R — — R
U.K. — R R R R R
U.S.A. - X R R R R
USSR R R R R - -

X : Uses banned
R : Uses restricted

benefit analysis) 7} 4175l o] ufelAgt aloc),
ol A o Tal vietel glold 19794 79% sl Hi
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