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Summary

Twelve residual pesticides which is applied mainly on the fruits and vege-
tables cultivation were tested for mutagenic activity using Salmonella txphimurium.
The results were as follows.

1) The pesticides tested—Thalonil. Monopho. Tedion., Danoton. Ometon, Pro-
sing. EPN. Phentoate. Parathion. Sappiran and Captan—. except Dicofol, showed
mutagenic activity. Espectially, the pesticides which activated with S—9 mixture
gave strong mutagenic activity.

2) With Salmonella tvphimurium TA100. the pesticides Monopho, Parathion and
Sappiran  showed mutagenic activity at 0.5 x#9/plate: Ometon, 0.10 #¢/plate
Thalonil, 0.20 29 /plate . Prosing, 0.20 #¢ /plate: Tedion. Danoton and Phentoate.
1.0 @ /plate: and Captan. 1.0 ¢ plate.

3) With Salmonella typhimurium TA98. the pesticide Sappiran showed mutagenic
activity at 0.02 n9/plate; Thalonil. 0.05 29 /plate: EPN. 0.05 #¢/plate . Phento-
ate. 0.10#¢ /plate; Danoton. 0.50 # /plate: Prosing. 0.50 z¢/plate: and Tedion
and Monopho, 1.0 #¢/plate.

4) With Salmonella typhimurium TA1535, The pesticides Captan and Danoton
showed mutagenic activity at 0.10 zg/plate and 0.20 # /plate, respectively.

5) With Salmonella  typhimurium TA1538, The pestides Phentoate showed
mutagenic activity at 0.05 g€ ‘plate ; Monopho. 0.10 #£/plate : Thalonil. 0.20 9
plate: and Tedion and EPN. 1026 plate.

6) The pesticides which commonly showed high mutagenic activity were
Thaloml. Phentoate, Parathion and Sappiran. The pesticides Ometon and EPN

showed mutagenic activity at only TA100 and TA98. respectively,
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Table 1. The contents of pesticide residues in fruits and vegetablesippm).

——— - T e ]

Pesticide Corps
Cirtus Apple

Thalonil 1.905C1 .00 0.189¢1.0)
EPN 0.02500.1) 003400 . D
Phantoate N.0280.2) 0.008C0.2)
P arathion 0.063(0.3) ND* (0.3>
Monopho 0.221 (0.2 NAY
Tedion 0.2030C2.0) NA
Danoton 0.133¢1.0 NA
Ometon (h.253C2.m NA
Prosting 0.212¢2.0 NA
Dicofol D078 1. 0047 €1
Sappirin 0,049 (0.8 0.026 70 .8
Captan 0.060¢5.0) 0.238(5.00

*ND . Not detected: % % NA, Not analysed. ( ). Tolerance
From Kim et al. (1983): Baik et al. (1983): Kwon et al (1985 Lee
A Leel 1481



Table 2. The contents of pesticide residues in fruits and vegetables (ppm).

Corps - Pesticide
EPN PAP Parathion
Cucumber noorzca.DY 0024 0D 0.028 (0.7
Unripe red peper 0.033 () (0.006 (0) ND**(0.D
Carrot 0.005C0.1) 9006 CO 0.042 CO.D
Onion H.007C0. D 0.004 €0 ND (0.
Radish Korean 0.005 M 0.010CO.D ND (0.7
Cabbage Korean 0.007¢0.1) n.010C0.22 ND (0.7
Spinach 0.029C0 ND () ND (0.D
Tomato ND (0.2 0.7 C0.2) ND (0.3
Peach (1.208C0. 1) 0.012 (0.2 0.063 (0.3
Pear 0006 (0. D 0.025C0.D 0.036 (0.5
Crape D670 n.063 (0.1) 0.015 (0.5

%( ). Tolerance; * % ND, Not detevted.
From Rhu et al.(1985); Baik et al. (1985):
et al.(1983): Kim et al.(1985).
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Table 3. Chemical name of pesticides.

Common name Chemical name

Thalonil Tetrachloroisophthalonitrile

EPN O-Ethyl O-(4-nitrophenyl ) Phenyl phosphonothioa te

PAP 0,0-Dimethyl -S-(-e thoxycarbony!benzy )-phosphoro-
dithioate

Parathion 0,0-Diethyl-O-4-nitrophenyl phosphothioate

Monopho 0,0-Diethy! O-(2-methylcarbamoyl-1+me thylphospate

Tedion 4-Chlorophenyl-2,4,5-trichoropheneyl sulfonate

Danoton 2-(1-Methyl -2 -propyl )-4,6-dinitrophenyl isopropyl
carbanate

Om:ton Dime thyl -S-(N- me thylcarbamoylime thy!)phosphorothate

Prosing Cyano (3 -phenoxyphenyl Ymethyl -4-phosphore-(1 -me-

thylethyl) benzeneiacetate

Sappiran 4 -Chlorophenyl-4-Chiorobenzene sulfonate
Licefol 2,2,2-Tricloro-1,1-bis~(4-chlorophenv!]-¢thanol
Captan N-Trichloromethylthio-1,2,3,6-tetrahydrophalimide

-7 —



Table 4., The roups of classification and amounts of pesticides per plate.

Group Pesticide Amount per plate

Thalonil (#g) —
Monopht( )

| Tedion (u¢) 0.05, 0.10, 0.20
Danoton(ué) 0.50, 1.0
Ometon (¢ ) J
P rosing (#9)
EPN ()
Phentoate (1t9)

) Parathion (#9) 0.01,0.02, 0.05
Dicofol (ngy 1 0.50, 1.0

Sappiran  (#9) i
Captan (19 —

* Amount of pesticides per plate was followed in residues and tolerance level.
% Dilute with dimethyl sulfoxide(DMSO).

(1) TA1535: ¢| @kk= Salmonella tvphimurium LT —22] histidine auxotroph
% base substitute KB REFRS) hisG 465 fHE S 235k AE gt HEMS
Folzl glal BEe| #Ak AU Ql lipopolysaccharidest #rfnsl deep roughirfaish

repair system¢l wwB deletion& A A7l ko) ol

{(2) TA1538: o] @tk Salmonella typhimurium LT —22} histidine auxotroph-i-
FRo| A EHE (ERkG hisD3052% AEo R a4 TA15359F & fflE B

WRT H A7 kel
(3) TA100: TA1535¢4] plasmidgl pKM101-3 # A 471 kel v}
(4) TA98: TA15384] plasmidel pKM101-3- 8 A8k gkkel ol
A=l Eke] LB A2 Table 59b ok

3. B AE % o

Ames al F e B0 R b colonyi G G BRI 00 <
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Table 5. Genotype of the TA strains used for mutagenesis testing.

Introduced Additional

Histidine mutation

R-factor mutation in in strain
N pKM 101 LPS R ¢pair HisG 46 HisD 3052
- + + hisG46 hisD3152
- rfa AuvrB TAL5335 TA1538
+ rfa AuvrB TA 100 TA 98

Abbreation: LPS, Lipopolysaccharide.
All strains were originally derivated from Salmonella tvphimurium LT-2. Wild—

type genes are indicated by +. The deletion (&) through uwrB also includes the
nitrite reductase and biotin(bio) gene. The rfa mutation eleminate the polysacchar-
ide side chine of the LPS that coats the bacterial surface.

From Ames et al. (1973).

i1} Histidine®} biotin & 4%
Histidines} biotin #EH#S Figlsh 2o [AEFE k.

Spizizen's medium Minimal plate
«— 0.ImM L -histidine and
0.5mM biotin

) 0. 1ml

\
1 \

|
Growth No growth

(positive) (negative)

Fig. 1. Histidine and biotin requinement test procedures of strains.



(2) Deep rough(rfa)
Deep rough(rfa)f- Fig.2el 4rel mESHGch.

Add 0.1ml of a fresh overnight culture to a tube containing 2ml of melten top agar

held at 45°C.

Mix with vortex mixer for 3 sec. at low speed.

|

Pour on a nutrient agar plate

'

Tilt and rotate the plate 1o distribute the top agar evenly. placed 1t on a level surface

and allow several minutes for the agar to become firm.

C——10xe of 1#¢:ml solution of crystal vielet to the center of stenile paper disc.
|

Transfer one disc to each of the seeded plates using sterile forceps

Press the dise lightly with the forceps to embed 1t shghtlv in the overlav, taking care not
to move it laterally,
|
-
Invert the plate and incubate for 12hrs. at 37°C. (A clear zone of inhibition appear around
the disc indicating the presence of the rfa mutation which permits large molecule

such as crystal violet to enter and kill the bactena.).

Fig.2. rfa Mutation test procedure of strains.



(31 wwvrB

wor B~ Fig. 331 (el sl

Nutrient agar

|

Place a piece of cardboard over the uncovered plate so that half on each hacterial

l

Irradiate the plate with a 156W germicidel lamp at a distance of 33em

.

streak 1s covered

N o ¥
R—Factir Non—R—factor
for 8 sec) (for 6 sec.)

l¢, _“ i

Incubate the irradiated plates at 37°C for 12-21 his
Fig.3. uvr mutation test procedures of strains.

1) R-factor
R—factori~ Fig. 4s} zte| [&sgsked o},

Streak the cultures across the surface of an ampicillin plate for confirming the

|

[ncubate for 12-21 hrs. at 57 °C

histidine requirement

|4

-1

R o-fartor Non—R—factor

4—;(:4

crowth along the streak

|

Phie sbsence of zones of inhibition around the disc indicate resistance t ampieillin

No growth along the comtrol streak

Fig. 4. R—factor test procedures of strains.

—11 —
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Recipes for stock solution and medium

1. Vogel-Bonner Medium E(50X)

Use: Minimal agar

ﬁ&oﬂ w}'fl‘ ‘:l»—%—j}_ 7FLO] Eﬁﬂ

B fnrg redient
Warm distilled H.O (45C)
Magnesium sulfate{(MgSO, - 7H.)

Citric acid monohvdrate

Potassium phosphate, dibasic{anhvdrous) (K.HPO,)

Sodium ammonium  phosphate(NaHNH, - PO, - TH.())

2. 05mM histidine/biotin solution

Per plate
670ml
10g
100g

Use: Mutagenicity assay {add 10ml to 100ml of top agar)

Vingredient
D-Biotin (F.W. 247.3)
L-Histidine - HC1 (F.W. 191.7)
Distilled H,0O

3. Top agar

Use: Mutagemcity assay
Ingredient
Agar
Sodium chloride (NaCl)
Distilled H.O

4. Minimal glucose plates

Use: Mutagenicity  assay

—12 —

Per 250ml
30.9mg
24.0mg

250ml

Pet hites
tg
og

1000ml




Ingredient Per liter

Agar 15g
Distilled H.O 930ml
50X VB salts 20ml
40% Glucose 50ml

5. Nutrient agar plates
Use: 1. Tests for genotypes
(a) crystal violet sensitivity (rfa)
(b)y UV sensitivity (uvsB)

2. Tests for viability of bacteria

Ingredient F;er liter
Difco  bacto nutrient broth 8g
NaCl g
Agar 15¢g
Distilled H.O 1000m]

6. Crystal violet solution (0.1%)

Use: Tests for crystal violet sensitivity (to confirm 7fa mutation)

Ingredient Per liter
Crystal violet 0.1g
Distilled H-O 100ml

7. Histidine/biotin plates
Use: Master plates for non—R—factor strains

Tests for histidine requirements

Ingredient Per liter
Agar 15¢g
Distilled H.O 914ml
50X VB salts 20ml
10%  Glucose H0m]
Sterile histidine. HCL - H,O 10ml

( 2gper 400ml H.O)

Stertle 0.5 mM biotin tml




8. IM Glucose—6—phosphate

Use: S-9 mix for mutagenicity assay

Ingredient Per 10 ml
Glucose—6—phosphate (G-6-P) 2.82¢
Sterile distilled H.0 10ml

9. S5-9 Mix (Rat hiver microsomal enzymes+ cofactors)

Use: Mutagenicity assay

Ingredient Per 50m]
SIandarg High

Rat liver S—%:Phenobarbital -induced? 2.0ml(49)5.0 ml(10%)
MgClL—-KCl salts 1.0 mlt 5.0 ml
IM Glucose—6--phosphate 0.25ml 0.25ml
0.1M NADP 2.0 ml 2.0 ml
0.2M phosphate buffer. pH 74 250 ml 25.0 ml
Stenile distitled H.O 19.75ml 16.75ml

10, Ampicillin solution (8mg 'ml)
Use: Tests of ampicillin resistance

Master plates for R—factor strains

Ingredient Per liter
Ampicillin trihydrate 0.8g
Sodium hydroxide (0.02N) 100ml

11. Salt solution (1.65M KCI4+04M MgCl.)

Use: S—9 mix for mutagenicity assay

Ingredient Per 5Hiiiml
Potassium chloride(KCl) Hl 5g
Magnesium chloride(MgCl,- 6H,0) 407¢g

Distilled H-O to final volume of 500m!

12, 0.2M Sodium phosphate bufer. pH7. 4

Use: S—9 mix for mutagenicity assav.

Ingredient Per d00ml



0.2M sodium dihydrogen phosphate(NaH.PO), - H.0) 60ml
(13.8¢°500ml)

0.2M disodium hydrogen phosphate(Na.HPO,) 440ml
(14.2/500ml)

- ——— -

13. IM NADP solution(Nicotine Adenine Dinucleotide Phosphate)

Use: S5—9 mix for mutagenicity assay

Ingredient S P;rw;mi
NADP(FW. 765.4) 383mg
Sml

Sterile distilled H.O

2, 5-9 mixture FHH
BLLER BBl A 19874 2/ 7 Rub-S ratd <hfabwd 4 s 4% 200g 20
male rats $#Esled T4 5AF] 500mg kg Phenobarbital & 1[a] 27 54}

sked Figs, 60k ro] Hdebgic],



Kill the animal by cervical dislocation

l

Place it on its back on an autopsv board
Secure the feet with pins
Swab the skin using sterile pointed scissors or scalpel

FFold bake the skin tiaps and pin then to the autopsy board to avoid getting fur into the

abdominal cavity
Swab the muscle laver with ethanol

Cut through this layer with a fresh pair of sterile scissors or scapel. taking care not to
cut into the esophagus or intestines as this will result in contamination of the liver
homogenate

|
v

Excise the livers

Fig.5. Removal procedures of liver from rats.



Prepare stock sclution of 01M NADP and 1M glucose~6-phosphate

with steile water in sterile tube (store at —20°C)

Autoclave the stock salt solution (0.4M MgCl.. 165M KCl) and

phosphate buffer (0.2M. pH 7 4)

Store in the refrigerator

Freshly prepare S—-9 mix cach day

Keep on ice several hours before use

Fig.6. Preparation procedures of S—9 mix.

Table 6. Chemical name of standard mutagens, and solvents used.
Common Nam: Chemical Name Solvent
MNNG N-Methyl -N-nitro- N-nitrosogu- H,0

anidine
AAF 2~ Aestylaminofluorence DMSO*
Ornidazole @ -(Chloromethv' )-2-methyl - 5- DMSO

nitroimidazole-1-ethanol

* DMSO . Dimethyl

sulfoxide.

—17 -



5. RUBR FHME WTEFHZ

FHRR FEE BES Ames ¥ 1107518 Kol whel TA1535, TA1538, TA9S
% TAL009] Wl f@¥°] dtks st Fig7sl 722 fo e 4aléled Table
6oll vhebd (LG #5 positive control2 fFSGIch.

Add histidine and biotin to the top agar

Distribute 2ml of top agar into capped culture tubes held at 45°C in a heating block
0.1m} of the tester strains
0.1ml or less of the testerchemical

(0.5ml of S-9

Mix the test compound by vortexing the soft agar for 3 sec. at the assay
l
Pour onto a minimal glucose agar plate
Quickly ult and rotate the uncovered' plate
|
Within an hour the should be inverted and placed in a dark. vented. 37°C incubator

After 18 hr. count the revertant colonies on the control plate and on the test plates

Fig.7. The mutagenicity test procedure.

— 18 —
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ol = L& EHRE Fitt Birel ERLaEme e FIESI I ek Ames et
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TA15354) A = Ames5i1973), Byeons} Lee(1979)2] EEER Bl JO SEES
Bdch #EEBEMEEHS TAs TAI38H A+ EHEE FREis et 4
,oolvr McCann$-01975 70 Yus-11984)08] #R&e} 2z oz sheic)

Oridazoles o3 4] TA100xzF TAL359 A (EMES el = ERELEHRM ROF R
olcliByeon et al.. 1976bi. K FEdl 4= S-9% Fmal g 4% TA100sk TA1535
ol 4l - &S Ralos i f%@)&”%?@ﬁiol TA982F TA1538e 4] 1= HUHERE
kALl A el whabeh o) = &S 1976bi ] SRS oAl 2 A shis T ekE
Rk Figg, Lelu S-9& Rt 49 ol 50 #Ro A= Al s} v g 3
28 MGl vl ukele, A Bl A= g k2 KHEEE Nolv HRES drh

AAF = BRI Bt RET o TAIRSF TA153800 4 of oldl HEES M)t
e b Ames e al. 19734 McGregor. 1978, A& ®8ol 4= S—99 minska
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Fig.8. Dose—response of MNNG on TA strains with and without microsomal

enzyme activation.
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Fig.9. Dose—response of Ornidazole on TA strains with and without microsomal

enzyme activation.
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Fig.10. Dose—response of AAF on TA strains with and without microsomal
enzyme activation.
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or% 7%, TAl00o| ) TA1535c>ﬂ A Al &S Jebl A eioko), TA9gH 4
| revertant: 8 ¢ o S—9 4ol &= TAIS352 A9t 2= kel o
RERS 25ivh Figlo,. %, S-9% et 729 TA98s TA1000) 4=
late #hn4 & & 6,5003F 2, 7000 2 vyebyt TA15382- 50 #¢ /plat FHpnA|
T 2% 1,50000 2] revertant colony & vhebl el ebiFig.100,

olzlgh ¥R Amesgi1973brel it} McCannsi1975b1¢] #58el & 3]sk 795
ot TAL100H TAIS38cH] 4 WHES hebulohis slof| 4= o} 2 f£BE wo|p g
=1

2. REH Aapel BEO| RMAPR FHM

DT Thalonil: S-9% sfimmsls ek 749 TAL00o] 4+ 0.5 49 /plate iRAnAl
B Eetansza, TAIS3SH 4 e e 4 48clgdvh. 2eul S—9& A
v o= TA98, TA100 2 TAIS3el 4= & & 1,23700.05 291, 710i0. 2091 4
233002 p91 0 % Fofout TAIS38AIA - S—9-& ifitnehx| oF2 7#enc) o e

1
BT R Gith Table 7. of9bge SFE wol Thalonil® wlid =0 7eser i

Table 7. Dose—response of Thalonil on TA strains with and without microsomal
enzyme activation(number of revertant per plate).

Amount~ s _o Strain
plate NV 4 TA98 TA 1538 TA100 TA 1535
+ 1,237 53 261 0
N.05 p4
- fi 0 241 18
+ 1017 883 560 23
n.1n 19
1134 0 202 20
+ 897 1,233 710 15
0.20 pug
11 0 306 38
+ 653 0 610 9
0.50 #4
19 0 524 48
+ 117 0 361 0
1.0 n§
7 0 39 11

Spontaneous revertants were subtracted.
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= A gloe) EELEBAEY o BT EsEe] Jalckn 4 Zhxich,

@ Monopho: S-9¢ giinsb= orors 749 TA15350) 4 platest 0.24¢ %
Al 90, 1.0#¢  iFhn4l 342 viepdd wbed, S-99% Anel-S 749 TA98, TA100
W TAIS3SA 4 & & 1,73701.0#€ ), 1,26000.050¢ 1 % 1,7830.14¢ 08 57|
vhebE ok TALS38ell 4 4= #é] ES ¥o|x] orotc)iTable g,

o

Table 8. Dose—response of Monopho on TA strains with and without microsomal
enzyme activation(number of revertant per plate)

Amount - s -9 Strain
plate TA 98 TA 1538 TA100 T A 1535
+ 687 523 1,260 0
0.05 pé
. 0 0 36 21
+ 737 1,783 560 0
0.10 uf
0 0 163 22
+ 1,077 733 411 0
N.20 né ,
- 0 . 9 536 34
+ 1,187 586 311 1
.50 g€
- 0 11 562 90
+ 1,737 48] 210 0
1.0 pé
- 0 32 5 6

Spontaneous revertants were subtracted.

ol 2] fERel 4 Manophot @74 8H5g 21 ﬂdol%l_gi hekslof, A 5
FER RS e ERE WRES Acn 4wl

3

3 Tedion: 5-94- hosk= 958 74-% TA9s, TA100, TA1535, TA15389] |
EFkAl A & & 4910.2 pd ‘plate), 3100.2 pg), 295 e H 66001 p6) 0% v
Mok WRES Wl dbel, S-98 Rl & 73T, TA9RzE TAL004 4 & & 2,000
(0.5 g€, 9,90001.0 pf 1 2.2 Abvka] =9k o of TA15359F TA15384 = wv]and uhok
th (Table 91, o] 4-¢] #EHoll 4 Tedion S-90 8 jEtt{k4 RS =} plasmid pKM
1015 A kel 4 52 RES zZtectn aboksicl

‘0 Danoton: S-9 JEififn+], TA100x TA15350l <] & & 43610.5 g plate 7}
14870.2 pg e vhebar ot o] ol f| BRfel] 4= A0 HUEREE we|x] olobif, wb



Table 9, Dose—response of Tedion on TA strains with and without microsomal
enzyme activation(number of revertant per plate).

Amount. . o Strain
plate S-9 TA 98 TA1G% TA 100 TA 1535
+ 677 0 0
0.05 pé 610
0] 32 0 7
+ 1,493 7 0
0.10 pg 710
+ 1,800 23 a 7
0.20 p¢ a10
- 49 0 31 20
+ 2,000 41 3
0.50 pg 4,900 I
. 38 0 26 22
+ 4,937 483 ;
1.0 p¢ 9,990 12
- 0 0 ) 259

Spontaneous revertants were subtracted.

=9 Al TALO0A 4 plate v} 0.5 14 2] fE {34500 a5 2,000, 100 2 of] 4 4,910
o2 WFERREOE St EERell 41 SEREC]  SiAuk Soreh (Table 100, wheb4
Danotond S-9°.2 iEM (k423 o plasmid pKM 101% # AR Fikoll 4 =&
HRAES Ze Ao alcislch

® Ometon: S—9& FMmsba 22 A9, TAL000] 4 7] RS wolx oo

Wb, S-99 Eme S 7%, TA100el 4 490(1.0 pf ‘plate1 © 2 7p2 =0 jE@S

W, TA9Bel A= 0.54¢ (1281014 iEMS 290t 7| efe] Eitkol A of = o

ICk Rty »%EHAEM‘ahle 11, @heps Ometond 972358 #v]& Holgl o 4}

GhEle S-9°0 2 EPEES RS HS oS A MBS AUS o F r)
% Prosing: S-9% ’ﬁf]ué}XI oS A% platest 0.10 9110910 4 FiES vl

ot sleke] kel 4 & S T Wgich wbe, S-99 gk 4%, TAgsst

TA10dl 4 & & 0,5,u‘9‘:s70», 0.2 #2837 Al EES wgd o, TA1S358)
TA15380 4= &l 79 gigich Table 12, whef4] Prosing-2 zuba 0 & ## e
-ty & 4 dodrh

@ EPN: S5-95 sk % 4%, E& Rl A kel AL il
AP EAZAEC S-98 mhneke] EM AT S o TARe 4nulb WEM-S o}



Table 10. Dose—response of Danoton on TA strains with and without microsomal
enzyme activation(number of revertant per plate).

Amount - S train
plante " TA98 TA 1538 TA 100 TA 1535
+ 1,437 0 261 0
005 pué
: - 0 1 0 1
+ 1,500 14 410 0
0.10 u#
1w - 0 0 0 27
+ 1,700 0 500 0
0.20 pé
- 0 7 0 148
+ 2,000 0 500 0
050 ué
#e 0 6 436 12
+ 1,230 0 4,910 42
1.0 ne
ne - 0 0 0 4

Spontaneous revertants were subtracted.

Table 11. Dose—response of Ometon on TA strains with and without microsomal
enzyme activation(number of revertant per plate),

A mount .’ N/ Tl Strain
plate TA 98 TA 1538 TA 100 TA 1535
+ 5 0 1,023 23
0.05 pé
- 0 0 36 34
+ 91 31 4,890 16
010 uf
- 0 1 59 36
+ 112 38 1,910 14
0.20 pnf .
- 0 3 78 16
+ 128 25 1,660 8
0.50 pé
- 0 13 103 10
+ 77 21 490 0
1.0 pé
~ 0 0 47 7

Spontaneous revertants were subtracted.



Table 12. Dose—response of Prosing on TA strains with and without microsomal
enzyme activation(number of revertant per plate).

Amount / S g Strain
plate ’ TA 98 TA 1538 TA 100 TA 1535
p + 7 0 63 0
0.05
“ - 0 ] 18 13
+ 19 31 118 0
0.10 x4
- 1 ] 119 35
+ 424 58 283 11
0.20 u9g )
- 0 0 107 15
+ 670 25 180 17
0.50 ng
- 0 n 102 15
0 a9 + 20 21 131 32
l.
a - 0 0 63 28

Spontaneous revertants were subtracted.

WealehiTable 13, whep4 EPN- it fjto] vloksbi}a shoks] o} 7 2ol s« uio] gl
oowM A AEsb ggkorn 4 7l

® Phentoate: S—98- iitnah= otoks H4-9oli= TA100S # 2 ab B& gkoll
A ERS JebHA @oteh S-90® GEMEAZA S s, TA98, TAI1538 Y
TA1000 4 chd &S 29 ot iTable 14), ERWREBFES o} BE 96}
of WAz & AR sighslicl

@ Parathion: S —9-0- fipnek= orob-e 749 2E @tk iEMES b 2] oot
ovh S5-9% Emdl "é*r. TAG8o A uk -2 EMS 2ol =ul10.0149 plates)] 4
820, 0.50F ‘platec] 4 G101, o] B4 vl T Fo]FA HREES Zlclm A Ak
i Table 15).

10 Dicofol: 5-90.2 jEMfb+7S 79 Zv|st RCHEM 0549 plate % i<
12613 2515 i Table 1601 4} ¥ =uhe} 7o} @B ] ¥ & Ekol 4 5370 o] 6} 4]
Ad frEed ol &) 7b vhrbytchi Table 161, o] &« Dicofol{— 1 29/ plate o]35}s] &
ol 4= EHE RG] gle dow Fiukxich
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Table 13. Dose—response of EPN on TA strains with and without microsomal
enzyme activationnumber of revertant per plate),

Amount.” S - g Strain
plate ‘ TA 95  TA1538 TA 100 TA1535
+ 168 0 12 4
001 e _ 0 0 0 ;
+ 423 49 30 29
0.02 né _ 0 0 0 4
+ 440 69 32 20
0.05pné _ 0 0 0 8
+ 90 99 0 19
0,10 ;€ _ 0 0 0 5
+ 83 130 12 11
0.1 pné _ 0 0 |

Spontaneous revertants were subtracted.

Table 14. Dose—response of Phentoate on TA strains with and without microsom-

al enzyme activation(number

of revertant per piate).

Amount ) gL -
plate F TA98 TA 1538 TA 100 TA 1535
+ 16 7 56 31
-0 pt - 0 0 0 0
+ 175 122 82 27
flA()Z‘u[ 0 | - |
_ 5
+ 199 142 a0 25
.05 /1[ 3 0 3 2% N
+ 540 137 150 15
0.10 ,"lé _ 0 0 19 3
) p + 210 100 494 9
A
L0 g - n 0 152 a7

Spontaneous revertants were subtracted
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Table 15. Dose—response of Parathion on TA strains with and without microsomal
enzyme activation(number of revertant per plate).

Amount g -9 S train
plate TA 98 TA 1538 TA 100 TA153%
+ 820 0 4 0
0.01 14 - . ) ) .
+ 2490 0 130 23
0.02 n& 0 ; . o
+ 910 0 145 24
B - 0 6 16 10
) + ] 0 292 27
0.10 r9 B ; . o) N
+ 0 0 7 80
0.1 ug 3 0 . s ’y

Spontaneous revertants were subtracted.

Table 16. Dose—response of Dicofol on TA strains with and without microsomal
enzyme activation(number of revertant per plate).

Amount ./ S 9 Strain
plate : TA 98 TA 1538 TA 100  TAI1535
+ 7 49 4 24
0.01 (& B 0 0 5 0
+ 19 0 22 17
".02 3 - i 0 5 0
+ 10 0 26 11
0.05 18 - 0 0 15 1
+ 12 0 53 13
0.10 25 - 0 0 52 0
+ 6 0 5 12
PO - 0 13 U

Spontaneous revertants were subtracted.
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AU

TAe]EA Welgol gt Aom abgkslch

1 Captan: TAL00x} TA153500 4] RHFREE B 0 o] MEEEES N of
cb RRMERE L Ab el 4RSS Bgich dbel TA98aE TA153RA A= 7o HeiEMEe]

ol

G

o)z ororiiiTable 181,
ol &4 A BFEO o) z5%S Aulc 4 7hsis McCannS-(1975b18] #£R 9t
4 o alshodel.

o

Table 17. Dose—response of Sappiran on TA strains with and without microsomal
enzyme activation(number of revertant per plate).

Strain
Amount S-9
plute TA 98 TAT1H38 TA 100 TA1535
)01 49 + 890 10 52 20
0.0
2 - 0 U R1 8
+ 1,210 15 195 21
N.02 ng
- 0 0 87 10
+ 840 18 295 18
0.05 ug
X 0 0 94 17
i 790 n 118 15
0.10 18
0 0 94 39
+ 9 0 24 19
1.0 uf ‘
0 10 96 6

Spontaneous revertants were subtracted.
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Table 18. Dose—response of Captan on TA strains with and without microsomal
enzyme activation(number of revertant per plate).

Amount ./ S g Strain
plate o TA 98 TA1538 TA 100 TA 1535
+ 2 1 4 2
vnd - 0 0 52 0
+ 11 ( 250 6
0.02 u
“9 - 0 0 61 0
+ 22 16 490 7
.05 44!
05 g _ | ) 09 |8
+ 21 34 540 17
010 g . ) . .
- 86 0 2,700 168
0w
! i - 0 9 0 0

Spontaneous revertants were subtracted.
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Salmonella typhimurium % ©] 838l= Ames J5i3 197310l whe} P Aujol] o)

ARSE = 12680 Bl dldhel EHABR FBES HED SRS B cron
7re},

1) Bdtt BE 12680 ol REERE FBMS Dicofold 11191 3 11662 B
A vhebsteh 53 37 THFEE S0 mixture) Z FHEAIE S o iRer sk

£OFEES Bdch
2 EPHE FBHE cheat o] Sk 4 gl

O A B R 1260 B EHER FEM-2 Salmonella tvphimurium
TA100el 4 EPN3} Dicofol 3 # 9] g} 10f82] %ol 4 WREMS e on =3
S—9 mixture 2 Fi{t *l?”— Aol = oEE REEMS Bl & B s =
= EREMES el BER) BES vl Thalonile 0.2 #9/platei 710 . Monopho4-
0.05#¢ ‘plateir,2601, Tedion® 1.0#£ /plateio oo, Danotone 1.0#¢ /plate
t1,9101, Ometon-3- 0.10 #¢ /plateia, 980, Prosinge 0. 20 g /plate(283:, Phentoate
= 1049 /platei494), Parathion®: 0,05 ¢ /platei115), Sappiran-& 0, 05 x9 /plate
(2951 % Captan- 1.0 u9/plateiz,70010] ¢l c}.

@ Salmonella typhimurium TA98| 4= Dicofolz} Captang ] 9] 5+ 102 B’
Foll 4 REEMS wolch & BEEO JbA £o REMS el mEy gEe u
@, Thalonil2 0.05 z9 /plate(1,237, Monopho= 1.0 xg/plate(1,7371),  Tedion-&
1.0 #¢ ‘plateir,931;, Danoton-2 0.5 ¢r ‘platei2,000), Ometon& (.10 2 ‘plateil12;,
Prosing>- 0.50 #9 /plate(670), EPNS (.05 /plateia40', Phentoated= 0,01 #
g ‘plate:5401, Parathion® 0.05 ¢4 /platei910: % Sappiran-t- 0.02 2 platei, 210
el ek

@ Salmonella typhimurium TA15359} TA15380]] 4] = TA1005F TA98] v &}ed
ol Hom by HHERES Vb9l =], TA15356 4= Danotone| 0.2 £ /plate
148+, Tedions] 1.0 p¢ /platei295: % Captano] 0.1 p9/plateil70:¢) o) 7., TA1538
ol 40 = Thalonilel 0.2 pg - plateir,233', Monophov} 0.1 ¢4 ‘platenn, 7831, Tedione]



1.0 #¢ /platei483), EPNe| 1.0 p#¢ /plate(1801 % Phentoate7} 0,05 29 /platei 1421
ol et
31 Salmonella tvphimurium TA1007) TA98| 4] HBFROE O WFEMS Bl
BZ2. Thalonil. Monopho, Tedion. Danoton. Prosing. Phentoate. Parathion %
Sappirane|¢lch, Ometon-&- TA10D, EPNg TA9S & Zoll dub jE#S waolc),
4) Dicofol 3 #l o) gt 11162 BFo Eu 2 485k REE Y 45 GLs)
= AL AMEEE MEY Aot dielse) oo oo o st A= o & B

stxlojob qhrbm 4 7bxl o),
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