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Estimation of the Dietary Intake of Organophosphorus
Pesticides by the Korean Population in 1986-1990

Su-Rae Lee* and Mi-Gyung Lee*

Abstract

Daily dietary intake of 11 organophosphorus pesticides by the Korean population was estimated

to be 31pg per person(0.567pg/kg body weight/day) from known residue data on raw agricultural

products and food factor based on the Korean diet, for the period of 1986-90. Intake ratio of 11

pesticides by food group was 56% from cereals, 23% from vegetables, 14% from fruits and 7%

from legumes and other food materials. The ratio of the dietary intake to the ADI was 6.1% in
diazinon, 5.8% in fenthion, 3.3% in fenitrothion, 1.5% in EPN and 1.7% average for 11 individual

pesticides whereas the cumulative ratio of 11 pesticides was 18.7%. It is, therefore, proposed that

a systematic estimate for the dietary intake of organophosphorus pesticides should be undertaken,

although the present intake level would not give any adverse effect to the health of the Korean

population under the current situation of pesticide usage.
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Table 1. Average residues of organophosphorus pesticides in Korean foods consumed in 1986-90*!

Food group Commodity Chlorpyrifos Diazinon Dichlorvos Dimethoate EPN
ppb basis*? ppb  basis ppb basis ppb basis ppb  basis
Cereals Rice 0 67/1 103  100/3 — - 13 33/2 57 100/3
Barley 0 121 0 9/1 — - 0 91 O 9/1
Wheat - - 0 12/1 0 12/1 0 121 0 12/1
Corn - - 0 91 - - 0 91 0 9/1
Others 0 12/1 0 12/1 19 12/1 0 12/t 0 12/1
Legumes Soybean - - 162 332 - - 61 33/2 104 33/2
Others 0 76/1 100 76/1 0 76/1 0O 76/1 0 76/1
Potatoes Irish - - 0 2572 — - 23 2512 0 25/2
Sweet - - 36 2512 — - 03 25/2 0 25/2
Fruits Apple 04 57/2 367 165/4 04 51 0 113/3 79  165/4
Pear 09 35/2 04 42/2 0 51 0 91 198 422
Persimmon 0 30/1 39 25/2 — - 22 25/2 53 25/2
Grape 0 51 38 43/3 0 51 38 33/2 183 33/2
Peach 07 51 250 123/4 05 51 0 113/3 101  113/3
Orange 03 51/2 0 75/3 0 51 0 292 0 75/3
Muskmelon 0 51 0 91 0 51 0 91 0 91
Watermelon 0.3 21/2 40 16/1 05 21/2 01 16/1 0 16/1
Strawberry 0 51 45 7773 0 51 0 332 95 77/3
Others 0 16/1 10 16/1 10 16/1 0.1 16/1 0 16/1
Vegetables  Chin.cabbage 02 51 82 43/3 0 51 31 33/2 84 33/2
Radish 0 51 05 k3 0 51 35 25/2 12 25/2
Pumpkin 10 16/1 10 16/1 20 16/1 0 16/1 0.1 16/1
Red pepper 98 51 140 166/5 0 5/1 30 113/3 60  156/4
Garlic 102 51 04 91 O 51 01 91 0 9/1
Green onion - - 0 2572 — - 36 25/2 45 25/2
Onion 0.1 51 0 9/1 51 0 91 0 9/1
Cucumber 0.2 51 41 1675 18 51 28 113/3 64  157/4
Lettuce -~ - 37 2512 — — 05 25/2 16 25/2
Spinach 0 51 21 971 0 51 0 91 0 9/1
Carrot - - 0 91 — - 0 9/1 0 91
Cabbage 0 5/1 636 9/1 0 51 0 9%1 11 9/1
Tamato 03 51 29 123/4 0 51 03 113/3 63  113/3
Mushroom 0 16/1 0 16/1 0 16/1 0 16/1 0 16/1
Others 03 77/2 113 122/3 05 77/2 11 122/3 41 122/3
Seasonings  Soy sauce - - (29 3A* - - @D 3 (19 3A
Soy paste - - (49 3B - - (18 3B (B 3B
Hot paste 12) 3C @22 3C - Sl (11)] 3C (10 3C
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Table 1. — continued

Food Fenitrothion Fenthion Malathion Parathion Phenthoate Trichlorfon

Commodity ppb basis ppb basis ppb basis ppb basis ppb basis ppb basis

Rice 144 100/3 82 100/3 51 100/3 0 100/3 04 100/3 — -
Barley 0 9/1 0 9/1 0 9/1 0 9/1 0 9/1 — —
Wheat 6.0 12/1 0 12/1 190 12/1 0 12/1 0 12/1 01 11/1
Corn 0 91 0 9/1 0 9/1 0 9/1 0 9/1 0.2 6/1
Others 0 12/1 35 12/1 46 12/1 0 12/1 0 12/1 1.0 51
Soybean 24.8 33/2 81 33/2 217 33/2 114 33/2 84 332 - -
Others 40 76/1 0 76/1 4.0 76/1 0.2 76/1 01 76/1 07 31/1
Irish potato 0 25/2 0.1 25/2 0 25/2 05 25/2 0 25/2 - —
Sweet potato 0.7 2572 0 25/2 0 25/2 0 25/2 0 25/2 — -
Apple 478 165/4 1.2 165/4 14 165/ 08 165/4 20 165/4 — —
Pear 25 72/3 0 9/1 0 42/2 89 42/2 0.1 42/2 — —
Persimmon 0.8 25/2 16 25/2 0 25/2 0 25/2 22 2/2 - —
Grape 08 43/3 0 3372 02 43/3 95 43/3 34 43/3 - —
Peach 1.0 123/4 11 113/3 19 123/4 227 123/4 32 123/4 - —
Orange 0 75/3 0 29/2 0 75.3 0 753 0 75.3 — —
Muskmelon 0 9/1 0 91 0 91 0 91 0 9/1 — —
Watermelon 0.3 16/1 10 16/1 0 16/1 30 16/1 03 16/1 20 5/1
Strawberry 0.8 77/3 06 33/2 59 77/3 1.0 77/3 15 33/2 - —
Others 0.1 16/1 10 16/1 10 16/1 4.0 16/1 30 16/1 30 35/1
Chin.cabbage 22 43/3 03 33/2 129 43/3 1.7 43/3 34 43/3 - -
Radish 18 35/3 03 25/2 03 35/3 0.9 3H/3 02 35/3 - —
Pumpkin 0.5 16/1 0 16/1 0 16/1 0.2 16/1 0 16/1 0 5/1
Red pepper 33 166/5 08 113/3 116 166/5 15 166/5 19 12344 —  —
Garlic 0 91 0 9/1 0 9/1 0 91 0 9/1 — —
Green onion 0.1 25/2 05 25/2 0 25/2 14 25/2 0 25/2 - —
Onion 51.8 9/1 0 9/1 0 9/1 0 9/1 O 9/1 — —
Cucumber 127 167/5 02 113/3 47 167/5 31 167/5 141 1675 — -
Lettuce 24 25/2 0 25/2 04 25/2 24 25/2 03 25/2 - —
Spinach 0 9/1 0 9/1 0 9/1 0 9/1 0 9/1 - —
Carrot 0 9/1 0 9/1 0] 9/1 14 9/1 0 9/1 — -
Cabbage 0 91 0 91 0 91 0 91 0 91 — -
Tomato 10 123/4 09 113/3 43  123/4 11 123/4 18 123/4 — —
Mushroom 0 16/1 0 16/1 0 16/1 0 16/1 0 16/1 0 5/1
Others 18 122/3 01 122/3 0.1 122/3 1.1 122/3 O 122/3 04 25/1
Soy sauce 4.5) 3A (1.5 3A 39 3A 2.1) 3A (1.5 3A — -
Soy paste 74) 3B 24) 3B 6.5) 3B 3.4) 3B 2.5) 3B — -
Hot paste 1y 3C 0.3) 3C 20 3C 0.5) 3C 0.5 3C - -

* 1. Obtained by averaging means of different analysis group by food commodity and year
% 2. Total number of samples analyzed / number of analysis group
% 3. Values in parentheses were approximated on the following bases:
3A-soy sauce: weighted mean of residues in raw materials consisting of 18% soybean and 19% barley
3B-soy paste: weighted mean of residues in raw materials consisting of 30% soybean and 19% barley
3C-hot soy paste: weighted mean of residues in raw materials consisting of 3% soybean, 40% barley and
12% red pepper
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Table 2. Dietary intake of organophosphorus pesticides by food items (unit: pg/day/person)

Food group Commodity Amount(g) Chlorpyrifos Diazinon Dichlorvos Dimethoate E P N

Cereals Rice 353.7 0 3.643 - 0.460 2.016
Barley 14.1 0 0 - 0 0
Wheat 56.7 - 0 0 0 0
Corn 234 - 0 - 0 0
Others 11 0 0 0.002 0 0
Legumes Soybean 12.7 - 0.206 - 0.077 0.132
Others 9.5 0 0.095 0 0 0
Potatoes Irish 14.5 - 0 - 0.033 0
Sweet 9.9 - 0.036 - 0.003 0
Fruits Apple 39.9 0.016 1.065 0.016 0 0.315
Pear 7.5 0.007 0.003 0 0 0.149
Persimmon 6.7 0 0.026 - 0.015 0.036
Grape 2.8 0 0.011 0 0.011 0.051
Peach 30 0.002 0.075 0.002 0 0.030
Orange 10.7 0.003 0 0 0 0
Muskmelon 3.2 0 0 0 0 0
Watermelon 7.0 0.002 0.028 0.004 0.001 0
Strawberry 2.0 0 0.009 0 0 0.019
Others 34 0 0.003 0.003 0 0
Vegetables Chin. cabbage 106.9 0.021 0.877 0 0.331 0.898
Radish 629 0 0.031 0 0.220 0.075
Pumpkin 85 0.009 0.009 0.017 0 0.001
Red pepper 6.2 0.061 0.087 0 0.019 0.037
Garlic 83 0.085 0.003 0 0.001 0
Green onion 16.0 - 0 - 0.058 0.072
Onion 15.6 0.002 0 0 0 0
Cucumber 5.7 0.001 0.023 0.010 0.016 0.036
Lettuce 4.0 - 0.015 - 0.002 0.006
Spinach 5.6 0 0.012 0 0 0
Carrot 31 — 0 - 0 0
Cabbage 3.1 0 0.197 0 0 0.003
Tomato 24 0.001 0.007 0 0.001 0.015
Mushroom 1.7 0 0 0 0 0
Others 18.6 0.006 0.210 0.009 0.020 0.076
Seasonings Soy sauce 75 - 0.022 - 0.008 0.014
Soy paste 75 - 0.037 - 0.014 0.023

Hot paste 4.0 0.005 0.009 - 0.002 0.004
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Table 2. — continued
Commodity Fenitrothion Fenthion Malathion Parathion Phenthoate  Trichlorfon
Rice 5.093 2,900 1.804 0 0.141 -
Barley 0 0 0 0 0 -
Wheat 0.340 0 1.077 0 0 0.006
Corn 0 0 0 0 0 0.005
Others 0 0.004 0.005 0 0 0.001
Soybean 0.315 0.103 0.276 0.145 0.107 -
Others 0.038 0 0.038 0.002 0.001 0.007
Irish potato 0 0.001 0 0.007 0 -
Sweet potato 0.007 0 0 0 0 -
Apple 1.907 0.048 0.056 0.032 0.080 -
Pear 0.019 0 0 0.067 0.001 -
Persimmon 0.005 0.011 0 0 0.015 -
Grape 0.002 0 0.001 0.027 0.010 -
Peach 0.003 0.003 0.006 0.068 0.010 -
Orange 0 0 0 0 0 —
Muskmelon 0 0 0 0 0 -
Watermelon 0.002 0.007 0 0.021 0.002 0.014
Strawberry 0.002 0.001 0.012 0.002 0.003 -
Others 0 0.003 0.003 0.014 0.010 0.010
Chin. cabbage 0.235 0.032 1379 0.182 0.363 -
Radish 0.113 0.019 0.019 0.057 0.013 -
Pumpkin 0.004 0 0 0.002 0 0
Red pepper 0.020 0.005 0.072 0.009 0.012 -
Garlic 0 0 0 0 0 -
Green onion 0.002 0.008 0 0.022 0 -
Onion 0.808 0 0 0 0 -
Cucumber 0.072 0.001 0.027 0.018 0.080 -
Lettuce 0.010 0 0.002 0.010 0.001 -
Spinach 0 0 0 0 0 -
Carrot 0 0 0 0.004 0 -
Cabbage 0 0 0 0 0 -
Tomato 0.002 0.002 0.010 0.003 0.004 -
Mushroom 0 0 0 0 0 0
Others 0.033 0.002 0.002 0.020 0 0.007
Soy sauce 0.034 0.011 0.029 0.016 0.011 —
Soy paste 0.056 0.018 0.049 0.026 0.019 -

Hot paste 0.004 0.001 0.008 0.002 0.002 -




Fig. 1. Distribution of the dietary intake of
organophosphorus pesticides by the
Korean population in 1986-90.
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Table 3. Estimated dietary intake of organophosphorus pesticides by food group (pg/day/person)

Pesticide Cereals Legumes Potatoes Fruits Vegetables Seasonings Total
Chlorpyrifos 0 0 0 0.030 0.186 0.005 0.22
Diazinon 3.643 0.301 0.036 1.220 1471 0.068 6.74
Dichlorvos 0.002 0 0 0.025 0.036 - 0.06
Dimethoate 0.460 0.077 0.036 0.027 0.668 0.024 1.29
EPN 2.016 0.132 0 0.600 1219 0.041 4.01
Fenitrothion 5433 0.353 0.007 1.940 1.299 0.094 9.13
Fenthion 2.904 0.103 0.001 0.073 0.069 0.030 3.18
Malathion 2.886 0.314 0 0.078 1511 0.086 488
Parathion 0 0.147 0.007 0.231 0.327 0.044 0.76
Phenthoate 0.141 0.108 0 0.131 0473 0.032 0.89
Trichlorfon 0.012 0.007 0 0.024 0.007 -~ 0.05
Total 17.50 1.54 0.09 4.38 727 0.2 31.21
(% Ratio) (56%) (5%) (0.3%) (14%) (23%) (1%) (100%)
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Table 4. Comparison between acceptable daily intake (ADI) and estimated dietary
intake of organophosphorus pesticides by the Korean population in 1986-90

Pesticide Acceptable daily intake Dietary intake Ratio to ADI
(ug/kg bw)  (pg/person) (ug/person/day) (%)
Chlorpyrifos 10 550 0.22 0.04
Diazinon 2 7110 6.74 6.13
Dichlorvos 4 7220 0.06 0.03
Dimethoate 10 550 1.29 0.23
EPN %)) 275 4.01 1.46
Fenitrothion 5 275 9.13 3.32
Fenthion 1 55 3.18 5.78
Malathion 20 1,100 4.88 0.44
Parathion 5 275 0.76 0.28
Phenthoate 3 165 0.89 0.54
Trichlorfon 10 550 0.05 0.01
INDIVIDUAL EFFECT 4,125 31.21 0.8/ 1.7*
CUMULATIVE EFFECT 375 3121 8.3/18.7%*

% Total dietary intake was divided by summed ADI/ratio to ADI for individual pesticide

was averaged.

% % Total dietary intake was divided by average ADI/ratio to ADI for individual pesticide

was summed.
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