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Assessment of Oncogenicity from Pesticide Residues in Korean Foods

Mi-Gyung Lee and Su-Rae Lee
Department of Food and Nutrtion, Ewha Woman's University

Abstract

Dietary intake and oncogenic risk of 12 pesticides used in Korea whose oncogenic potency was
known were assessed from published data. Dietary oncogenic risk (excess tumor incidence for a 70-
year human life span) for Korean population was estimated to be 2.17X10°° on the basis of legal
maximum residue limit, 433X 10 * on the basis of maximum practical residue level and 5.10X107°
on the basis of mean practical residue level of examined pesticides, all of which exceeded the negligible
risk standard 1X10 ¢ of US EPA. A systematic follow-up study on those oncogenic pesticides should
be undertaken in order to mitigate the people’s worry about the cancer risk by the abuse of pesticides

in food production.
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Dietary oncogenic risk
=excess tumor incidence for a 70-year human life
span
=dietary exposure X oncogenic potency
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Dietary exposure
:Z(food factor X pesticide residue data or Korea
MRL)
=mg pesticide/person(55 kg bw)/day
—»mg pesticide/kg bw/day
Oncogenic potency(Q*)
=excess tumor incidence for a 70-year human life
span per unit dose (mg pesticide/kg bw/day)
=number of tumors/mg pesticide/kg bw/day
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Table 1. Theoretical maximum daily intake of oncogenic pesticides by food group in Korea (ug/person/day)’

Pesticide Cereals Potatoes Legumes Nuts Fruits Vegetables TOTAL
Acephate 14.0 144 130 0.6 118.3 819.5 981.0
Azinphos-methyl 51.7 19 34 0.1 78.2 85.1 220.5
Benomyl 39.7 - 34 0.2 68.3 42.9 154.6
Captafol - 7.2 139 0.03 268.1 89.6 3789
Captan 3215 - 425 1.6 386.5 5323 1284.4
Chilorothalonil 872 14 45 0.01 148.3 76.9 3184
Cypermethrin 349.2 12 0.9 0.7 1778 1004.3 1534.2
Folpet - - - - 266.5 204.7 4712
Glyphosate 506.5 4.8 879 1.3 22.7 63.5 687.1
o-Phenylphenol - 1425 - - 14153 2310 1788.8
Parathion 60.6 2.5 23 0.2 284 764 1712
Permethrin 840.6 1.0 11 19.2 206.7 863.4 1934.8
Total 2271.0 176.9 1729 239 31853 4089.6 9925.7

DTOTAL includes pesticide intake by the named food groups and others.
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Table 2. Estimation of dietary
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oncogenic risk from MRL of pesticides used in Korea

Oncogenic potency”

Dietary exposure?

. L icled
Pesticide (tumors/mg/ke/day) (mg/kg/day) Oncogenic risk
Acephate 69%x10 * 1.78X10 * 1.23X10*
Azinphos-methyl 1.5X10° 7 401X10 3 6.02x10°1©
Benomyl 207x10°° 281X107* 5821078
Captafol 25X10 2 6.89x10 * 1.72X107*
Captan 23x10 ¢ 2.34x10 ¢ 538 %10 °
Chlorothalonil 24X10 2 5.79x10* 1.39X10°4
Cypermethrin 19%x10°° 2.79%X10 2 530X107*
Folpet 35%10 * 857x10 3.00x10°5
Glyphosate 59%10 ° 1.25X10 7.38X1077
o-Phenylphenol 157X10°° 3.25X10 ¢ 5.10X10°°
Parathion 1.8x10°° 311x107? 560x10 &
Permethrin 3.0%10 2 3.52X10 ? 106 X103
Total 1.81x10 ! 2.17X10°3

UQ*=tumors/mg pesticide/kg body weight/day

OTheoretical maximum dietary intake calculated from Korea MRLXfood factor as mg pesticide/kg body weight/day
9Excess tumor incidence for a 70-year human life span, calculated from Q*Xdietary exposure

Table 3. Comparison of dietary oncogenic risk estimates from MRL of pesticides in Korea and USA

Pesticide Type of Oncogenic risk Oncogenic risk Wt-of-evidence
pesticide Korea, X107% USA, X106 classification”
Acephate Insecticide 123 373 NA
Azinphos-methyl Insecticide 0.0006 0.0017 D
Benomyl Fungicide 58 113 C
Captafol Fungicide 172 594 B2
Captan Fungicide 53.8 474 B2
Chlorothalonil Fungicide- 139 237 NA
Cypermethrin Insecticide 530 373 C
Folpet Fungicide 30.0 324 B2
Glyphosate Herbicide 0.738 0.273 C
o-Phenylphenol Fungicide 51.0 999 NA
Parathion Insecticide 5.6 14.7 C
Permethrin Insecticide 1060 421 C
Total 2171 2319

DEPA’s classification system for carcinogens; B2 indicates a probable human carcinogen, C indicates a possible human
carcinogen and D indicates not classifiable as to human carcinogenicity. NA indicates that the pesticide has not been

classified by EPA.
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Table 4. Estimated daily intake of oncogenic pesticides by food group in Korea (ug/person/day)”
Pesticide Cereals Potatoes Legumes Nuts Fruits Vegetables  TOTAL
Azinphos-methyl 0 0 0 0.042 0.094 0.249 0.385
Azinphos-methyl 0 0 0 0.0086 0.029 0.110 0.147
Benomyl 4461 0 0.026 0.003 14.049 1.870 20.409
Benomy! 0.826 0 0.0065 0.0005 0.775 0.340 1.948
Captafol 0 0.091 2.469 0 49.217 20.725 72.502
Captafol 0 0.0043 0.047 0 4478 2.250 6.779
Captan 19.934 0.591 3.265 0.057 22.962 9.849 56.658
Captan 3.148 0.151 0.640 0.009 1.782 8.441 14.171
Chlorothalonil 0 0 0 0 11.913 3911 15.824
Chlorothalonil 0 0 0 0 2.710 0.365 3.075
Folpet 0 0 0 0 0.729 0127 0.856
Folpet 0 0 0 0 0.083 0.026 0.109
Parathion 0.028 0.055 1.136 0.003 1.850 1.005 4.077
Parathion 0.0056 0.0043 0.106 0.0002 0.230 0.175 0.521
o-Phenylphenol 0 0 0 0 0 0 0
o-Phenylphenol 0 0 0 0 0 0 0
Total-maximum  24.42 0.74 6.90 0.11 100.81 37.74 170.71
-mean 3.98 0.16 0.80 0.02 10.09 11.71 26.75

YUpper figures are maximum and lower figures are mean dietary intakes for respective pesticides.

Table 5. Estimation of maximum dietary oncogenic risk

from residue data of pesticides used in Korea

Oncogenic potency”

Dietary exposure?

.. M Taled)
Pesticide (tumors/mg/kg/day) (mg/kg/day) Oncogenic risk
Acephate 69X107° - -
Azinphos-methyl 15x1077 7.00X107° 1.05% 10712
Benomyl 2.07X1073 3.71x10°¢ 7.68X1077
Captafol 25X1072 1.32X10°3 3.30x10°°5
Captan 23%107? 1.04x1073 2.39X10° 6
Chlorothalonil 24%X1072 2.88x10* 691X10 ¢
Cypermethrin 1.9X 1072 - -

Folpet 35%X107% 1.56Xx10°° 546X1078
Glyphosate 59X107° - -
o-Phenylphenol 1.57X1073 0 0
Parathion 1.8x10°¢ 741%10°° 1.33x1077
Permethrin 3.0X1072 - -

Total 3.11x1073 433X107°

DQ*=tumors/mg pesticide/kg body weight/day

DEstimated maximum dietary intake calculated from maximum residue dataXfood factor as mg pesticide/kg body wei-

ght/day

YExcess tumor incidence for 70-year human life span, calculated from Q*Xdietary exposure

A sUnReol| o5t SR Ht

i-soke] AolAlE Hp o2 U AFulolele)
Asle Fe) YEASE o] 43 3442 eHestima-
ted daily intake, EDI)o)el= 7o) <ej4d e}®, 2
ATl e AL 23, 712 9@ M3 F EokiAlags
ekt R HAE Q2o A FuloA e ZEY
Heletel TAst yordMeke Hrlstelon 1 Az

£ Table 49} A} Q*gho} Al FHHE F S
Aidlelelzt A e 8Md EHsiden oEe
EDIgte Haitfisde s AL v HANFHFOR
AAF37 TMDIgtECE 84 st o)2{d Az =
Hell A FAHE F Foke AA Fde] WA 347
FRo A S-S BT e Aotk

ot o)l Foial 84 FepdEel diste] Fofied



VFYE F FRY

Table 6. Estimation of mean dietary oncogenic risk from
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residue data of pesticides used in Korea

Oncogenic potency”

Pesticid

esticide (tumors/mg/kg/day)
Acephate 6.9x107*
Azinphos-methyl 15x10 7
Benomyl 2.07X107*
Captafol 25X 10 2
Captan 23x107°
Chiorothaloni} 24X10 2
Cypermethrin 1.9X107*
Folpet 35%10°°
Glyphosate 59x10°°
o-Phenylphenol 1.57%X10°%
Parathion 1.8x10"*
Permethrin 30X10 ?
Total

Dietary exposure” L
y exp Oncogenic risk”

(mg/kg/day)
267X10°¢ 401X10° %
354x10 ° 733X 1074
12310 ¢ 307x107°6
257%10 591x1077
559X 10 134X10°°
1985106 6.93x107°
0 0
9.40x10 ¢ 1.69x10¢
T e 510X 10°°

DOy —

tumors/mg pesticide/kg body weight/day

“Estimated mean dietary intake calculated from mean residue dataXfood factor as mg pesticide/kg body weight/

day

PExcess tumor incidence for 70-year human life span, calculated from Q*Xdietary exposure

Table 7. Comparison of dietary oncogenic risk estimates from residue data of pesticides in Korea and USA

Oncogenic risk for Koreans

Oncogenic risk for

Pesticide from residue data, x10° American males, 14-16 yrs
Maximum Mean from TDS data, X106

Acephate - — 0.0214

Azinphos-methyl 1X10 % 4x10°7 -

Benomyl 0.768 0.073 -

Captafol 33.0 3.07 -

Captan 2.39 0.59 0.0202

Chlorothalonil 6.91 1.34 <0.024

Cypermethrin — -~ -

Folpet 0.055 0.007 0.0102

Glyphosate - -~ -

o-Phenylphenol 0 0 -

Parathion 0.133 0.017 0.0013

Permethrin — — 09

Total risk 43.26 5.10 0.977
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Table 8. Summary of total oncogenic risk by pesticide
residues in Korea and USA

Country Data resource Total oncogenic risk

Korea Maximum residue limit 217X10°3
Maximum residue data 433X10 %
Mean residue data 510%X10 ¢
USA Maximum residue limit 23210 °
Total diet study data 9.77X1077
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