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Culture of bacteria (Salmonella typhimurium TA1535/pSK1002)
Overnight culture of bacteria strain was diluted 50-fold into TGA medium

“FU“OHEE —RTFH—

and incubated at 37°C until the bacteria density reached at 0.25-0.30 in A600.

Sample © 50 pL
0.1M-P-buffer : 300 pL
mutagen : 50l Measurement amount of bacteria
Bacteria ;2.1 mL Measured the absorbance at 600nm(A600)
. X 1000 (A420 - 1.75 X A550)
B-galactosidase unit =
Incubation 1.5 X A600
—_—
37°C, 2hr

S9(+)

Sample : 50pL Bacteria soln. :250 pL

S9mix :300 pL Z-buffer :2.25mL 3

mutagen : 50 pL 0.1%-SDS soln. : 50 pL 4lgg {Dgﬂ“ 250 pL N 1%03 1.25mL

Bacteria : 2.1 mL CHCI3 210 pl

Mixture Incubatlon Measured the absorbance at
Bsec — ™ 420nm and 550nm
: 28°C, 15min (A420, A550)
Enzyme Activity Assay l
1 UmuF Ak
MWHOENT VL DARTH L, <+>' Normal cell

Limonene (1) (3O RN F X
Bl L CHIBI, EMEH R AEICB W
TR)OBEEERL TS, PR
P L T umu 7 AN IZBWT
0.7umol/mL & i & T8.2% D il %) e %

RL720 (=) 4K (2) ITR BRI
UM, YhaA T EFET LD
AT, PLERFIEIFED LN TV,

Limonene® £ K TH S (1R) - (+) -
trans-Isolimonene (3) TlZ4.1%D #l %)
RAEIRL7zo y-Terpinene (5) BLU (+) -
p-Menth-1-ene (7) (&, FeAbKFZFHD R

TR IPHIRIREZRL . €hE
14.6%. 20.2% T -7z, a-Terpinene
( 4) , Terpinolene( 6) B X ¥ a-
Phellandrene (8) |25\ Tld#5 T 0]
BREFROTZ,

E/TIVAR YTV I =)V TiE1.0umol/mL
DIEFEIZBWT, (+)-Menthol (9), (-)-
Menthol (10) . (+) -Isomenthol (11) BX
UN (-)-Dihydrocarveol (15) IZE /7~

recA lexA SOS legion
' ' l_rl (HOH H F——
L LexA protein J
Repressor
RecA protein

\. J

DNA damege

. ) . Accumulation of lexA repressor
inducing signal

recA protease activated Drop in the level of RecA protease

lexA repressor cleaved Repair of DNA

l Condition of induced SOS response
SOS legion

recA lexA umuD, C ruvA, B uvrA uvrB
{ T %H:H:H F—
induction of SOS function
Slgnal f

RecA protem¥ @ protease

Signal: oligo nucleoside

X2 SOSKE
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77.2%, 79.5%, 70.0%BL67.1% ThH -7, F72 (+) -
Terpinen-4-ol (13), (-)-Terpinen-4-o0l(14), BX
Cuminyl alcohol (16) 2BV T LAY 9. 10, 11, 152
HARETRNMEZRL TS,

BTN T Oumol/mLOD JE FEIZ BT
(+) -Pulegone (17) . (-)-Menthone (20). (-)-
Isomenthone (21) 3 XU Piperitenone (23) (372270 5\ )
MR RE R, ZOMHEIZ67.4%. 61.1%. 61.3%BL
79.6%CdH -7z, F72 (+)-Carvone (18) .
(19). (+)-Piperitone (22) 2BV THiR\ IR F AL
bz,

E)TNRITIVTERNTHA (-) -Perilla aldehyde (24)
B XU Cuminaldehyde (25) I2BWTlE, /TR Tb
VB TNRTI AR RSO R IR %
FAITHWEL TV, I bp-menthan'F 1% H 7 1L
A (143) OREEE AR O W OIS, /7
NN BIRE TR T I—VTIEA BBRAO
FL74> DA BRI RO B B2 52 THY,
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TERIEDPIIHIR) RO FEH K FThrLE LN L,

(-) -Carvone

O

O
O
O

PSS
(+)-Limonene(1) (1R)-(+)-trans-

Isolimonene(3)

()-Limonene(2) a-Terpinene (4)

“OH OH "OH “OH

O

(+)-Menthol (9) (- (10) (+)-Isomenthol (11)

_O
O -
>/.
>.

(+)-Carvone (18)
CHO

(+)-Pulegone (17) (9)-Carvone (19) (-)-Menthone (20)

-

(-)-Perilla aldchyde (24) Cuminaldehyde(25)
X3 p-MenthanB1&&ET2E/TFILR/AK
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y-Terpinene (5)

(-)-Isomenthone (21)

1. E/FIARIAROREREEHS

suppressive effect ID50¢
compound (0.1pmol/mL) (umol/mL)

1 (+)-Limonene 8.2 -
2 (-)-Limonene 0 -
3 1R-(+)-trans-Isolimonene 4.1 -
4  o-Terpinene 2.8 -
5 y-Terpinene 14.6 -
6 Terpinolene 2.5 -
7  (+)-p-Menth-1-ene 20.2 -
8 «-Phellandrene 6.3 -
9 (+)-Menthol 77.2 0.52
10  (-)-Menthol 79.5 0.65
11  (+)-Isomenthol 70.0 0.60
12 Isopulegol 55.9 0.80
13 (+)-Terpinen-4-ol 41.2 -
14 (-)-Terpinen-4-ol 57.3 0.92
15 (-)-Dihydrocarveol 61.5 0.85
16 Cuminyl alcohol 29.3 -
17 (+)-Pulegone 67.4 0.52
18 (+)-Carvone 51.8 0.90
19 (-)-Carvone 44.6 -
20 (-)-Menthone 61.1 0.79
21 (-)-Isomenthone 61.3 0.80
22 (+)-Piperitone 21.7 -
23 Piperitenone 79.6 0.52
24 (-)-Perilla aldehyde 70.3 0.60
25 Cuminaldehyde 75.4 0.52

aFurylfuramide was added at 0.05 mg. Positive control was added
at furylfuramide without terpenoids. ° Hydrocarbons were added at
¢ Dose for 50% inhibition

2

(+)-p-Menth-1-ene (7)  a-Phellandrene (8

)

a concentration of 0.07mmol/mL.

==
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Terpinolene (6)

q

H

><:>—

>';';

Isoplegol (12)  (+)-Terpinen-4-ol (13) (-)-Terpinen-4-ol (14) (-)-Dihydrocarveol (15) Cuminyl alcohol (16)

e
s

(+)-Piperitone (22) Piperitenone (23)
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B TR VEEFIRRICZE RIEY E T % Furylfur-
amidelZxF § AIPHIBI R OWT, 7THDO L ZAF TV X
VEHERAN, TORPEERATRT o ZORERDS,
TR SR BRI R B2 R L 72 b &, (<) -Aristolene
(30). (-)-0-Copaene (32) THV, 0.1pmol/mLD T,
50%Lh EoEHIR)RE R 72,

(-)-Isolongifolene(26)  (-)-8(15)-Cedrene-9-01(27)  (-}-Caryophylleneoxide(28)

A

()-Aristolene(30)

%

(-)-Isoledene(29) (+)-Calarene(31)

()-a-Copaene(32)

X4 MERFEEMERLZEZXTIVAR/AN

2. B AXFIVN/AFORZEREEM
suppressive effect ID50°

compound (0.1pmol/mL) (pmol/mL)
26 (-)-Isolongifolene 50.9 0.10
27 (-)-8(15)-Cedrene-9-ol 534 0.08
28 (-)-Caryophyllene oxide 58.1 0.08
29 (-)-Isoledene 51.9 0.10
30 (-)-Aristolene 66.6 0.07
31 (+)-Calarene 57.5 0.08
32 (-)-o-Copaene 60.0 0.07

Furylfuramide was added at 0.05 mg. Positive control was added
at furylfuramide without terpenoids. *Dose for 50% inhibition.
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FOHL > TR VOV HIRTH S,
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SN/ ZEEYE THATrp-P-1(3-amino-1,4-
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T80%. 48% DR REIRL 72 ([X6) o E72ALE 33
& Salmonella typhimurium TA100% V372 Ames 7 A
2BV TOMZE R BTG L Tom\HA RIF G M E
WAL 7o AEDOFELRWTIZEEINLINSDOHA R
R, Sk, EHBEAOF)DFET > FHizb7zb
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H “OH

f-Eudesmol (33)

H5 WE,SEBESN-RERFEEZAXTILN/AR

100

50

B-Galactosidase Activity (%)

0 0.06 0.12 0.18
Dose (pmol/mL)

X6 p-EudesmDImEREEM O : Furylfuramide [J: Trp-P-1
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Vanilic acid (34) Protocatechuic acid (35)

7 BXROH\AS BB Sh - MERFEEYE

Furylfuramide

100

50

B-Galactosidase Activity (%)

0

0 03 06 09 12
Dose (pmol/mL)

Trp-P-1
100

B-Galactosidase Activity (%)

0

0 03 06 09 12
Dose (pmol/mL)

Activated Trp-P-1

“’“%:

50

0

B-Galactosidase Activity (%)

0 0.3

06 09 1.2
Dose (pmol/mlL)

[XI8 Vanilic acid# & U*Protocatechuic acidDIZE R R &M
O * Vanilic acid [ : Protocatechuic acid
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