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Computation of Theoretical Maximum Daily Intake and Safety Index
of Pesticides by Korean Population
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Abstract

In order to evaluate the acceptability of Korea and Codex maximum residue limits (MRLs), theoreti-
cal maximum daily intake (TMDI) by Korean population was calculated from MRL and food factor
and compared with acceptable daily intake (ADI). The percent ratio of TMDI to ADI for 105 pesticides
whose MRL was established in Korea was mostly below 80% and 13 pesticides exceeded the ADI.
Among 82 pesticides with Codex MRL, 20 items exceeded the ADI. The main causes of exceeding
the ADI according to Korea or Codex MRLs were pointed out for 22 items and it was needed to

set measures to assure a safety margin.
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Table 1. Theoretical maximum daily intake of pesticides by Korean popuiation
(Unit: ug/person(55 kg bw)/day)

o ADI Korea MRL Codex MRL
Pesticide
(ug/55 kg) TMDI % of ADI TMDI % of ADI

Acephate 1,650 981.0 59.5 34.1 2.1
Aldicarb 165 23.6 14.3 15.9 9.6
Aldrin & dieldrin 55 8.52 154.8 20.8 378.2
Aluminum phosphide (237" 43.9 (185.2)* - -
Amitraz 165 35.9 21.7 34.1 20.7
Azinphos-methyl 275 220.5 30.2 296.6 1079
Bendiocarb 220 13.2 6.0 14.9 6.8
Benomyl 6,875 154.6 14.1 - -
Bentazone 5,500 146.7 2.7 - -
BHC 440(y) 1594 36.2 — —
Bitertanol 550 50.4 9.2 106.0 19.3
Captafol [5,500]* 3789 6.9 - -
Captan 5,500 1,284.4 234 1,307.5 23.8
Carbaryl 550 732.5 133.2 3,516.5 639.4
Carbendazim 550 520.0 94.5 128.6 234
Carbofuran 550 184.6 33.6 97.9 17.8
Carbophenothion 275 20.9 76.1 [97.1% 353.1
Chinomethionat 330 208.9 63.3 64.7 19.6
Chlorfenvinphos 275 72.3 262.9 422 153.5
Chlormequat 2,750 640.4 23.2 310.1 113
Chlorobenzilate 1,100 120.9 11.0 [2475] 22,5
Chlorothalonil 1,650 3184 19.3 587.6 35.6
Chilorpropham 5,500(Jap) 92.2 (L7 - -
Chlorpyrifos 550 374.9 68.2 190.8 34.7
Chlorpyrifos-methyl 550 333.0 60.5 460.2 83.7
Clofentezine 1,100 935 8.5 18.4 1.7
Cyfluthrin 1,100 761.2 69.2 — -
Cyhalothrin 1,100 291.0 26.5 104 0.9
Cypermethrin 2,750 1,534.2 55.8 192.9 7.0
2,4-D 16,500 1 905 1.2 904 0.5
Daminozide 27,500 44.3 0.2 — -
DDT 1.100 165.9 15.1 63.2 5.7
Deltamethrin 550 5004 91.0 516.8 94.0
Diazinon 110 112.1 101.9 290.8 264.4
Dichlofluanid 16,500 4,939.7 29.9 401.8 24
Dichlorvos 220 244.3 111.0 1,059.1 481.4
Dicofol 110 332.7 302.5 2,171.3 1,973.9
Diflubenzuron 1,100 105.8 9.6 79.6 7.2
Dimethipin 1,100 1.44 0.1 3.9 0.4
Dimethoate 550 291.2 53.0 109.6 199
Edifenphos 165 65.5 39.7 8.0 4.8
Endosulfan 330 540.0 163.6 785.3 238.0
Endrin 11 8.69 79.1 13.3 120.9
EPN (1,100)" 85.1 (7.7 - -
Ethiofencarb 5,500 1.878.1 34.1 711.1 12.9
Ethion 110 105.5 959 215.2 195.6
Ethoprophos 16.5 5.56 33.7 2.4 145

Ethoxyquin 3.300 139.2 4.2 139.2 4.2
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Table 1. Continued

. ADI Korea MRL Codex MRL
Pesticide
(ug/55 kg) TMDI % of ADI TMDI % of ADI

Ethylene dibromide — 210.7 — - -
Etrimfos 165 102.6 62.1 328.3 199.0
Fenbutatin oxide 1,650 785.7 47.6 3889 23.6
Fenitrothion 275 656.6 238.8 903.8 328.7
Fensulfothion 16.5 126 76.3 6.4 38.8
Fenthion 55 60.7 110.3 1971 358.4
Fenvalerate 1,100 848.2 77.1 935.8 85.1
Flucythrinate 1,100 260.4 23.7 50.8 4.6
Fluvalinate 275 2418 87.9 — -
Folpet 550 471.2 85.7 589.5 107.2
Glufosinate 1,100 407.1 37.0 — -
Glyphosate 16,500 687.1 4.2 334.1 2.1
Heptachlor(+ epoxide) 55 0.38 6.9 28.7 521.8
Imazalil 1,650 458.8 277 413.7 25.1
Isoprocarb 220 98.2 446 - —
Malathion 1,100 895.8 814 3,546.5 3224
Maleic hydrazide 275,000 11,971 44 979.5 04
Metalaxy! 1,650 117.2 7.1 122.5 74
Methamidophos 220 1330 60.5 10.1 4.6
Methidathion 55 338 614 130.0 236.4
Methomyl 1,650 2419 14.7 260.2 15.8
Methoprene 5,500 2,103.8 383 1,951.9 35.5
Methyl bromide 55,000 24,795 455 — -
Metribuzin 1,375 227.1 16.5 - —
Omethoate 16.5 25.1 152.2 72.1 4370
OPP(o-phenyiphenol) 1,100 1,788.8 162.6 1,724.2 157.0
Oxamyl 1,650 490.6 29.7 221.8 134
Parathion 275 171.2 62.3 3.7 1.3
Parathion-methyl 1,100 728.6 66.2 21.8 20
Pendimethalin 2,365 103.1 44 - -
Permethrin 2,750 1,934.8 704 1,513.3 55.0
Phenthoate 165 49.2 29.8 35.2 21.3
Phosalone 330 459.7 1393 288.6 87.5
Phosmet 1,100 975.6 88.7 7332 66.7
Phorate 275 8.67 315 10.7 38.9
Phoxim 55 35.1 63.8 30.0 54.5
Pirimicarb 1,100 525.2 49.0 104.6 95
Pirimiphos-methyl 550 1,175.6 213.7 1,070.1 194.6
Procymidone 5,500 700.1 12.7 - -
Propamocarb 5,500 434.2 79 29.1 0.5
Propargite 8,250 383.9 4.7 4272 5.2
Propiconazole 2,200 132.6 6.0 10.9 0.5
Pyrethrins 2,200 1,656.4 75.3 12713 57.8
Sethoxydim 7,700 3,400.8 44.2 -
Terbufos 11 8.58 78.0 19 17.3
Tetradifon — 239.5 - - -
Thiabendazole 16,500 930.3 5.6 813.7 49

Thiobencarb 495 1378 27.8 - —
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Table 1. Continued

A 27 A Al 4 3 (1995)

) . ADI Korea MRL Codex MRL
Pesticide

(ug/55 kg) TMDI % of ADI TMDI % of ADI
Thiodicarb 1,650 833 50 9.5 06
Thiophanate-methyl 4,400 1,0574 240 406.2 9.2
Tralomethrin 4125 199.7 484 - -
Tradimefon 1,650 731 44 499 30
Tradimenol 2,750 14.2 0.5 - -
Trichlorfon 550 316.3 57.5 150.5 274
Trifltumizole 1,100 593.9 54.0 - -
Triforine 1,100 116.1 10.6 159.0 145
Vamidothion 440 222 1 50.5 879 20.0
YADI postulated from NOEL bv applvmg a safety factor of 100.
ICalculated from ADI other than WHO standards.
YADI or MRL were withdrawn by CAC.”
Table 2. Distribution of the ratio of TMDI to ADI Table 4. Comparison of ADI values showing a great

according to Korean MRL and Codex MRL as applied
Korean food factors

TMDI/ADI ratio Korea MRL Codex MRL

(%) No. of pesticides No. of pesticides

(% ratio) (% ratio)

<10 24 (22.9) 28 (26.7)
11-30 20 (19.0) 20 (19.0)
31-80 37 (35.2) 9 ( 86)
81-100 8 (76) 4 ( 38)
>101 14 (13.3) 21 (20.0)
No ADI or MRL 2 ( 1.9) 23 (219
Total 105 (100%) 105 (100%)

Table 3. Distribution of the ratio of TMDI to ADI
in Japan'?

No. of Y of no. of

TMDI/ADI ratio(%) pestmdes ])estmdes
<10 13 19.1
11- 30 11 16.2
31- 80 39 574
81-100 5 74

>101 0 0

Total 68 100%
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Pesticide WHO, Korea Japan
Acephate 0.03

Aldicarb 0.063 0.001
vy-BHC 0.008

Bitertanol 0.01 0.0015
Chlorpropham — 0.1
Chlofentezine 0.02 0.0086
Cyhalothrin 0.02 0.0085
Dichlorvos 0.004 0.0033
Diflubenzyron 0.02 0.012
Flucythrinate 0.02 0.0125
Glufosinate 0.02 0.01
Glyphosate 0.3 0.15
Metribuzin 0.025 0.0125
Oxamy! 0.03 0.02

Parathion-methyl 0.02

Propiconazole 0.04

0.018

US EPA (RfD)

0.004
0.0002
0.0003

0.2

0.0005

0.00025
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Table 5. List of pesticides with questionable safety margin for Korean population

(Unit: % ratio of TMDI/ADID)

Pesticide Korea MRL ~ Codex MRL Comments on problem sources

Aldrin & dieldrin 154.8 3782 high rice intake in Korea, high cereal grains intake in Codex

Aluminum phosphide (185.2)" - high rice intake in Korea

Azinphos-methyl 80.2 107.9 -

Carbaryl 1332 639.4 high pesticide intake by rice in Korea, by rice, leafy vegetables
in Codex

Carbophenothion 76.1 353.1 no longer to be used

Chlorfenvinphos 262.9 1535 high pesticide intake by fruits & vegetables

Diazinon 1019 264.4 high vegetables intake in Codex

Dichlorvos 111.0 4814 high Korea MRL in wheat, high cereal grains intake in Co-
dex

Dicofol 302.5 1,973.9 high Chinese cabbage intake in Korea, high vegetables intake
in Codex

Endosulfan 163.6 238.0 high Chinese cabbage intake in Korea, high vegetables intake
in Codex

Endrin 79.1 120.9 -

Ethion 959 195.6 high apple intake in Codex

Etrimfos 62.1 199.0 high Codex MRL in corn

Fenitrothion 238.8 328.7 high Korea MRL in wheat, high pesticide intake by cereal grains
in Codex

Fenthion 110.3 3584 high apple intake in Codex

Folpet 85.7 107.2 -

Heptachlor(+ epoxide) 6.9 5218 high vegetables intake in Codex

Malathion 814 3224 high cereal grains intake in Codex

Methidathion 614 2364 high Codex MRL in mandarin

Omethoate 152.2 437.6 high Korea MRL in apple, high Codex MRL in citrus

OPP(o-phenylphenol) 162.6 157.0 high pesticide intake by apple in Korea & Codex

Phosalone 139.3 87.5 high Chinese cabbage intake in Korea

Pirimiphos-methyl 213.7 194.6 high pesticide intake by cereal grains in Korea & Codex

YCalculated from ADI other than WHO standards

nitary measures)E Fraol Hir wWako g Ao
glomg o] FAE Al Al /345}] bk =k
Boodqrel A I rlEel 278 TMDIZF ADLE %
FHahe 1370 Fobd Rl def iz ko R 2gE o
wetsle] ADIE shslgtcls 275 AAE 4 glejor
@ Aotk mal ¥ Asleld LE Codex 71EE
Felvetell Al A g 88 A fole 24%2] Forell M
ADIE z=¥st :r glon g opdulal #Ho gst 7
A ZAE FAFG AFel AFs EE AH Codex
7)E8 opiefo k & 7lelth. ADIE Z#stel Codex

Al
H

o2 ¢ o‘lo]

H el * 11 -
4 ney Te m@ ¢ A FAE] F
e 4Es 3 ke Felee] W oixs)

7y wpebs] A 7154l Codex A9 ool Al

F& 7)8leF 9 Aelch

fo

gr

Felvebl 4 AEE FULF 87189 HP4E



624 gl E 3 ehE =) A 27 W Al 4.3 (1995)

R7}kst 3z Codex 71E9] T4 7I5Ae HAE37] $)8hy
& gr)EA 9} el AEASF g A4q FHAR
2] o)&A HHANTE ALY ohF ADI P v aE)

et
ol 547|F0] ARY 1057 FopAEel ADI
f—HH]%S Rl 80% o8 FFE HA%L ot
12 235k FoFe 137 A¥olginh &8 Codex
7l%°l = 827 FordEolA ADIE 2A3te e
207 A2l olzm Yk FF7|1E E=x Codex 7%
ol 4| ADIE ZFshe 227) Aol s 2 s
AAstd o] obfubrl $ig 943 thale] vhaiz|ofo}
& Aok

LAl 2
 APE AHYSAL 90U dadTals A
Qg 0o £ ATAY L Golv] o] e
ELES

8

Ho

L ofAel : AjF e bl A oistednd] &dF, AM1-3%
(1993)

2. ol N ARG FHREAS Zak Tl daA
FHA kA A7, 92), S7 (1994)

3. WHO: Principles for the Safety Assessment of Food Ad-
ditives and Contaminants in Food, World Health Orga-

nization, Geneva, p.82 (1987)

4. Joint UNEP/FAQ/WHO Food Contamination Monito-
ring Programme: Guidelines for Predicting Dietary In-
take of Pesticide Residues, World Health Organization,
Geneva, p.8 (1989)

5. ol da) : wlke] AlFabA A A, AT 4],
24(3), 91 (1991)

6. Pennington, JAT. and Gunderson, E.L.: History of
the Food and Drug Administration’s total diet study-
1961 to 1987. . AOAC, 70, 772 (1987)

7. oln A, olMel: AEF AFEerel 9% AAHE o
Thell o] EAA. ah=87d5Ea A, 12, 255 (1993)

8. Joint FAO/WHO Food Standards Programme: Codex
Alimentarious Commission Vol. 2, Pesticide Residues in
Food. FAO/WHO, Rome (1993)

9. Joint FAO/WHO Food Standards Programme: Codex
Alimentarious Commission, Residues of Pesticides in
Foods and Animal Feeds, Part A. FAO/WHO, Rome
(1995)

10, EAEATE Bk AFHENE LR, 4=
#e) R Be)E wEAEe] BE EAQAT plT6
(1993)

11 olml7, o] Mz : el FHAMNE A &&3)
(1986-90). &h=r4]E31st3l=], 26, 616 (1994)

12. o) Mel : wlstell o] FokEA 2l A HH(AR). gh=d
25383]%], 10, 178 (1991)

13. FDA: Food and Drug Administration’s Pesticide Prog-
ram-Residues in foods. . AOAC Internat’l, 76, 127A
(1993)

(19959 549 27 A



