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Mutagenicity of Residual pesticides of
the Fruits and Vegetables

Yong-Gu Ko', Seong-Hong Kim®, Chang-Kyung Oh™,
Myung-Cheol Oh™ and Soo-Hyun Kim™*

ABSTRACT

Twelve residual pesticides which applied on the fruits and vegetables cultivation were tested
for mutagenic activity using Salmonella typhimurium TA strain. Mutagenic activities against
Tedion, Monopho, Danoton, Ometon and Captan of twelve pesticides tested were strong, Thalonil,
Prosing, EPN, Phentoate, Dicopol and Captan were medium, and Dicopol were no. Tedion,
Monopho and Danoton showed strong mutagenic activities on TA98, Thalonil, Prosing, EPN,
Phentoate, Parathion and Sappiran showed medium, and Danoton showed weak, while Dicopol and
Sappiran showed no. At the other hand, Tedion, Danoton, Ometon and Captan showed storng
mutagenic acitivities on TA100, Thalonil and Monopho showed medium and Prosing, Phentoate,
Parathion and Sappiran showed weak, while EPN and Dicopol showed no. Therefore, EPN
identified mutagen which induced only frameshift mutation, Sappiran was only base-substitution,
and nine except these and Dicopol of twelve pesticides tested were mutagens which induced both
frameshift and base-substitution mutation.

Key words : Mutagenicity, Residual pesticides, Salmonella typhimurium, Base- substitution
and frameshift mutation
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Table 1 The contents of pesticide residues in fruits and vegetables and the groups of

classification and amount of pesticides per plate

Redidual amount of pesticide

Amount per plate

Group Pesticide G oo (uginlate)
Thalorul 1.805(1.0) 0.189(1.0)
Tedion 0.203(2.0) NA
Monopho 0.221(0.2) NA _ _
A Prosing 021220 NA 005, 0.1, 02, 05, 1.0
Danoton 0.133(1.0) NA
Ometon 0.253(2.0) NA
EPN 0.025(0.1) 0.034(0.1)
Phentoate 0.028(0.2) 0.008(0.2)
Parathion 0.063(0.3) ND™(0.3) ) )
B Dicofol 0.078(1.0) 0.097(1.0) 001, 002, 005. 01, 05
Sappiran 0.049(0.8) 0.026(5.0)
Captan 0.060(5.0) 0.238(5.0)

‘NA, Not analyed: "ND, Not detected: { }, Tolerance.
All pesticides diluted with dimethyl sulfoxide.

Amount of pesticides per plate was followed in residues and tolerance leve!.

The contents of pesticide residues in fruits and vegetables were adapted from Baik et al.

Lee & Lee®.
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Table 2 Common name and chemical name of various pesticides

Common name

Chemical name

Thalonil Tetrachloroisophthalonitrile

Tedion 4-Chlorophenyl-2,4,5-trichloropheny! sulfonate

Monopho 0, 0-Diethyl-O-(2-methyicarbamoy!)- 1 -methylphosphate
Prosing Cyano(3-phenoxylphenyl)methyl-4-phosphore-(1-methylethyl)bencene acetate
Danoton 2-(1-Methyl-2-propyl)-4,6-dinitropheny] isopropylcarbamate
Ometon Dimethyl-S-(N-methylcarbamoylmethyDphosphrothioate

EPN O-Ethyl-O-(4-nitrophenyl)phenyl phosphorothioate

Pentoate 0,0-Dimethyl-S-(1-ethoxylcarbonylbenzyl)phosphorodithicate
Parathion 0,0-Diethyl-0-4-nitrophenyl phosphothioate

Dicofol 2.2.2-Trichloro-1,1-bis-(4-chlorophenyl)ethanol

Sappiran 4-Chlorophenyl-4-chlorobenzene sulfonate

Captan N-Trichloromethylthio-1,2,3,6-tetrahydrophalimide
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Fig. 1 Dose-response of MNNG on TA 1535

and TA100 with microsomal enzyme
(5-9) activation.
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Fig. 2 Dose-response of AAF on TA strains
with microsomal enzyme(S-9) activation

Table 3 Mutagenicity of Thalonil and Tedion
on Salmonella typhimurium TA strains
with and without microsomal enzyme
activation

Dose per Revertants per plate

Pesticide plate
(wlplate) TA98 TA1538 TA100 TA1535

0.05 1237 53 261 0
0.10 1017 883 560 23

Thalonil 0.20 897 1233 710 15
0.50 653 0 610 0
1.00 117 0 361 0
005 677 32 610 7
0.10 1493 88 710 7

Tedion 020 1800 23 910 20
050 2000 41 2900 22
1.00 937 483 4900 259

Spontaneous revertants were subtracted.
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3.2.1 ThalonilZ} Tedion

Thalonil# Tediond] S9wWo] HeHL

Table 3% 2t} Thalonil® TFZol5A FF

TA98, TA15384 A plateld ZHzt 0.05 2 0.2ug
¥ Al revertant colony 7} Ztz}b 12373
123302 4% Yede v=e b2y 58
Eddo] FEAE YEhR oYY, A7 A8A
59 TAIGA = 02ug A 71002 v
A g Ed€o] {FEASE Jehlgdeu
TA15350 A& d3 Eddo] #2448 ey



REH RWYL AWM XNPR HRN

A gggke}, ol A2 Yo} Thalonild B
3 £ Eddo] 24 AYm o 7]
P4 BRoE pFRo|FA QR fFEA4ol
o 733 Aoz Ao

Tedion2 TA98# TA10091A plated 2z}
05 2 10ug 594 revertant colony +7F Z
Z} 2000 R 490002 H& ETHwo] {HUAdE
veligl oy, TA1538% TAIS354 A= plate
2 1.0ug oA revertant colony 7} ztz}
487 2 2592 vjwA e 4L Jehuic
olAtel AM}ZRE Tedione F7IA#AH =4
o] fAMe] vig AP BE, FXolFA

ddo] FEAHE & Heg B

wh g
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Monopho® Prosing?l &3 o]
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Table 4 Mutagenicity of Monopho and Prosing
on Salmonella  typhimurium TA
strains with and without microsomal
enzyme activation

Dose per Revertants per plate

Pesticide plate
(ugiplate)  TAS8  TA1538 TA100 TA1535

0.05 687 323 1260 21
0.10 731 1783 560 22
Monopho 0.20 1077 733 411 3
050 1187 586 ki 90
1.00 1737 481 210 9

0.05 7 0 63 13
0.10 10 3l 118 H
Prosing 0.20 424 3 283 15
030 670 A 180 15
1.00 20 21 131 32

o] f#UAHE nolx YAt ol AN
Monophot G714 2 FZoled =9
ol Yo Holgdez wadc

Prosing2 TA983 TA10090A Ztz 0.5ul/
plate < A] 670, 0.2ul/plate 5 A 283°]Ath
a2 TA15359 TAIS38AME #4ol A9
ot watM Prosinge g71x@4d 2 72
ol ¥4 EdwWoe] fdAdol Aoy 1 AL 2
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3.2.3 DanotonZ} Ometon

Danoton® Ometon® EdW¥o] {FHAAS
Table 59 #t}. Danoton2 TA983 TA100)
A plate?d Zzt 05 2 1.0u F99A] revertant
colony 7} 2000 2 29100|R 2, E3] TA9R
ME Alg"Y 2EE FXoA revertant colony
7} 1400 o4 ez x& Edwo] {Fudeo] 9l
2 ¢ F ot 7 FFAME W
o] fiol gAY vt welA Danotond
FZol%A 2 GrIXEA Ed¥elder g
Hr.

Ometone TAI1009A 1.0i/plate 59+ revetant
colony &7} 2800282 uj$ & Eduo] {2

Table 5 Mutagenicity of Danoton and Ometon on
Salmonella typhimurium TA strains with
and without microsomal enzyme activation

Dose per

Pesticide plate
(giplate)  TA98 TA1538 TA100 TAI535

0.05 1437 0 261 1

0.10 1500 14 410 17

Danoton 0.20 1700 0 500 148

050 2000 0 900 12

1.00 1230 0 210 4

0.05 5 0 1023 kY|

0.10 91 31 2890 36

Ometon 020 112 38 1910 14

050 128 5 1660 10

1.00 77 21 490 7

Revertants per plate

Spontaneous revertants were subtracted.

Spontaneous revertants were subtracted.
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3.24 EPNZ} Phentoate

EPN®  Phentoated]
Table 63 zt}h. EPNE TA9Bd A= plate®
005t Al revertant colony 7} 440,
TA1538 M & 0.1 FA 18022 njetgr &
Ado] FHAdE Jdehlidey, XXy &
<91 TA100¥} TAISBAAME Edwe] f2Ad
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gawel  fEye

sorol il Az we A
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3.2.5 Parathion} Dicopol

Parathion® Dicopol2] Edw®e] fuAd
Table 73 2t} Parathion2 TA9RAAMTF =
EdWol F2A4E 29(0.01ug/platecl A 820,
0.50ug/platedl A1 910) O FRojFH 4
o] & wAag = Hog o)

Dicopol2 vi-¢- Fu|g Ed®e] f2A4(0.05u
g/Dlate F7HA] 126)& B2 ¥ AANFTY ¥
E AFA 5371 ©13t9 revetant colony T2
YElWE Ao Rol lug/plate ©]8le] FEof
AMe Bd¥o] Aol gl Aoz dodEd,

flo flo
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Table 7 Mutagenicity of Parathion and Dicopol
on Salmonella typhimurium TA strains
with microsomal enzyme activation

oz Wy} FTroleA WHoldozA= A N Dose per Revertants per plate
AEY P87t gle RAeg A#ddEr). Phentoate Pestde (ﬁs:aete) TA98 TA1538 TAI00 TA1535
% TA98 TAI1538 ¥ TAI001AM plated zHzt 001 820 0 4 9
0.1, 0.05 ¥ 104! 5A] revertant colony +7} 0.02 20 0 130
7zt 540, 144, ¥ 443 A4 5dWe] fLAS Pharathion 0.05 910 0 145 24
BH oy EPNH Phentoatet: E@¥olgo] o 0.10 0 Z =
0.0 3 0 7 80
Table 6 Mutagenicity of EPN and Phentoate on 0.01 7 49 4 24
Salmonella - typhimurium  TA  strains 002 19 0 130 17
:iittit;az?): without microsomal enzyme Dicopol 005 10 0 145 4
0.10 12 0 2 13
Dose per Revertants per plate 0.30 6 0 7 12
Pesticide plate
(ug/plate) TA98 TA1538 TA100 TA1535 Spontaneous reverants were subltracted.
01 168 0 2 ! 3.2.6 Sappiranz} Captan
eon ggz :jz ;: Zg i Sappiran®} Captan® EdHo] HUHL
010 % % o 19 Table 8% 7t} Sappiran2 TA980A 0.02ug/
030 B 180 T plate ¥a]A] revertant colony 7} 12100].2
001 16 7 % 31 1}, TAI00 M= SdHHo] StAle] A ¢lgl

0.02 175 122 &2 27
Phentoate 005 199 144 %0 2
0.10 540 137 130 15
050 210 100 494 6

Spontaneous revertants were subtracted.
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Table 8 Mutagenicity of Sappiran and Captan
on Salmonella typhimurium TA strains
with microsomal enzyme activation

Dose per Revertants per plate
Pesticide plate

0.01 890 10 52 20
0.02 1210 15 1% 21

Sappiran 0.05 840 1 295 18
0.10 790 0 118 19
030 9 0 96 19
001 2 0 4 2
0.02 11 0 250 76

Captan 005 22 16 490 148
0.10 21 RE| 540 180
050 86 0 700 168

Spontaneous revertants were subtracted.

Fguoz Bod 2Y 2 A7 o8d b
ok Dicofolg 9@ voix 1132 etolA
o) HE4e Ushlel, HAg 4gsts
Bls 2 AsFl olF ot AgHE AL
HE ga4 247 ddn wedgs, gez
ool WEtdME AsHez AT HEI ofF
ofMot ¥ oz Azdn

_\:_

V. 2 <

Salmonella typhimurium TA @58 o]&3}
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