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2,4=V—tert—=T7F N7 = ) —VOBETRAZEFREUEOBBEREAT 5720,
BEIRERE AR 152 E & LT Salmonella typhimurium TA100, TA1535, TA98,
TA1537 % & O Escherichia coli WP2uvrA %M\, S9 mix FEHFAE (EHEEK) &
OFHE (REBE®LE) FTTPUA U FaX—va Vikick DT 7,

AEE, AEREAR (FHEB ORI, SHOAFHENRD oNs HREES
HEE L, EEEICBWTIE, TAL00, TAIS35 HXLU TAI537 T 0.781~25ug/ 7L —
h, TA98 T 1.56~50ug/7 L — bk, WP2uurd T 3.13~100ug/ 7L — b D&
(A 2), F/, REEMHMIEICEVTIE, TALB3S BXU TAIS3T T T7.81~
250 pg/7FL— b, TALOO LT TA98 T 15.6~500u g/ 7 L — bk, WP2uvrd T
3.91~125 g/ 7V — r D& (AH2) THEEL,

BRI 2 MEM L, TORER 2TOEKICEV TREBE(LOFERII I ND ST,
ERER IO —BOBINERD SN -1, BOEBEEICS>VWTE, EEEDES,
TA98 Tid 25ue/7 L — bRIE, TAL00, TA1535 F & TAIS3T Tid 12.5ug/7V
— MRLE, WP2uvrA TiX 50ug/ 7L — FRLETRD oM, £7z, RBENEEED
WA, WP2uvrdA T 62.5u8/7 LV —MEIE, TAIS35 FKLU TAIG3T T 125u8/7L— 1
Pk, TAI00 3L TA98 Tid 250ug/ 7L — P ETRD 5172,

P EOB#EN S, RERFHT TR, 24—V —tert—7F 7 =/ — )LOMEIS
T 5BEETRAZEFRERIET S HE L7
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HAERER

ZORERL, 24—V —tert—TFNT = /) —ILOMEIINT BB TFREAREEFRME
DEEAZHSMIT B7DICERK LI,

1. #EBME

LR (IES)

CAS®ES:
Oy FES

il i

MEE K OHEN Y

2,4—T—tert—7FINT = /=)L (2, 4TBP)

A% Phenol, 2,4-di-tert-butyl; 2,4-Di-tert-butylhydroxybenzene;
2, 4-Bis(1, 1-dimethylethyl)phenol; 2, 4-Bis(tert-butyl)phenol;
Antioxidant no. 33

96-76-4

99.67 % CERZI0£E11A 9 B4
A4 p-tert-Butylphenol :0.07 %
2,6-Di-tert-butylphenol  :0.04 %
2,4,6-Tri-tert-butylphenol : 0.03 %
ZOfhd Alkylphenol 38 :0.19 %

AF5e (@&

A F B:

A F
/I
b =
® &

I
B X

il

4

ERI0EILA1LH
250 g

2, 4-Di-tert-butylphenol

OH
C(CHg)s

C(CHas)s
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7 F A CiHz:0

5 FE 20632
CHIRER) REBREE

. S 56°C

®H = 263°C

RRE 3 Pa (25°C)
N K:0.1%; PAFNLRILEFL N (DMSQ), 7EbhY, TLha—
o Bis
%O P BT (ERETER BAMBRWEL b

WA CERIEE 6 H28H) L7ckER, #EI99. 7% T, EEREAME Pk
BB IIRETH > EEHER LI, )
RELMHE: BEFR (4°0), &2 (BER7RE

2. TetRmtk
YeERmRE, EAREERSLOAF (FHK6EIZAI9H) LcLIT o5 @EEA

726
(GEEXE#RD)
Salmonella typhimurium TA100, TA1535

Escherichia coli WP2uvrA
(ZU—Lv7 MED
Salmonella typhimurium TA98, TA1537

3. IEEEkRORE ‘
RISRTIEERERO BRI KU Z OMOEEEICET 2EEIC>DVLWTREL,
ARROFMHEEFT S I MR LI
1) S. typhimurium I2HBFBERF Y UBIOEAF VERE
E. coli izki35 MY 777 VERME
2) SRIMVRRESZEME(uvrd, wvrB )
3) S. typhimurium iZFBF BTV RI NN, A Ly FEZMEC rfa )
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4) 5. typhimurium TAL00 XU TAS ICHBIF 5T v EL Y Uitk ( pkMI01 )
5) BARRARERMAI
6) BBl IRYIE I3 B RIGH:

4. TEIEERORELFIEE
B 0.8 mL 1TV AFILRIAFY K (DMSO, FIeMETEKRRN2HE, oy NES
TPK7807, 99.9%) % 0.07 nL OEE&TMAT—80°CELTFTHRE L2, ZDORFH
B 25 ul Z=a—bY x> b7 X (Bacto nutrient broth dehydrated, Difco
Laboratories, v M&ES 44077JK) #kikEt 15 nl <R L, 37°CT 12 KRk
B T, EEROBBERICOVWTIE, S RE TREE (0ssonn ) ZHIE
L, BB EAEEHROBRERLD 1ol »720 1X10° UEOERHENEONTHWAS I L
=R L7,
AepE%L (X 10°/ml)
tetREkk TAI00  TA1535  WPZ2uwrA TA98 TA1537

HEREAR (1E5H8) 1.70 1.81 1.52 1.48 1.28

HERERAR (201H) 1.54 1. 67 1.34 1.41 1.21

AHE (1EE) 1. 46 1. 67 1.30 1. 41 1.21

AHE (201D 1. 62 1.76 1.25 1.33 1.28
5. S9 mix

KRBFFHALEICAWZ 89 nix &, T v MFBOFRE Y X — b OEYRBHEER 2 HH
(S9) a7 77 —%MACEEINLTREEF vy I—< VRSO SEA
L, R L7 (HEHRERR : oy NES FSM-399 - 19994 3 H19HSLE - 19995 4 A
O HiEA, ARER: Ov MBS FOM-405 » 19994 5 A21HELE - 19994 5 A25HEA) -
L 99 mix I3—80CRUTFTHREL, FERRNIHKRTHREL TRV, ALK 89
DElEEB LU 89 nix © 1 oL B2 O, ROLBEDTH %,
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89 &gk

A. EHEMW)
a) 1 -R¥E: Sprague-DawleyRS v b (AR X)L Y —HHEH)

b) M- EEh: - T8E
¢) &  FE: 198~231g(FSM-399), 184 ~243g(FSM-405)
B. #FEk
a) HEYE . phenobarbital (PB) , 5, 6-benzoflavone (BF)
b) HERRE . EENERS
o) #EE (BEHBEHEER
1HE—-PB 30 mg/kg, 2, 3, 4HHE-PB 60 mg/ke
3 HHE —BF 80 mg/kg
BRSO BRICHERE Y 2 — bR O0S8 (0,000xe) L, Z0DHEEHRE

S9 mix 1 mL 47z D DR

MgCl. 8 wumol
KC1 33 wumol
G-6-P 5 wumol
NADH 4 wumol
NADPH 4 pmol
U UEEF MY o LB (pH T.4) 100 wmol
S9 0.1 mL

6. WREAMIE DRI DR

WRERMVE (JUKICHEA T, DMSOICBIAETH B7-%, BT DMSO (FOye#hisE T3 /R
4, Oy MES ACHTISE, 99.9%) AR\, WEMEOHREOELI, EROE
BICiT - 70 BIEERVCRBAROMRE (Rl 2HEBL, >\T, ORRER
HECIERFIR L CHTE O RORBRIE S £ 788 L 7,

7. BEHERED ZUBTER

PRI (AR 103, BERMEOREETH S IMS0 ZAW . BiERE LT
& UTORRZERREEMEZB W,
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1 RER Bk AR LE

(ug/7L—="1) (ug/FTL—1H)
TA100 AF-2 (0.01) 2-AA (D
TA1535 SA (0.5) 2-AA (D)
WP2uvrA AF-2 (0. 04) 2-AA (10)
TA98 AF-2 (0.1 2-AA (D
TA1537 9-AA (80) 2-AA (2)

AF-2: 2-(2-79))-3-(6-=ba-2-7Y )77 YILT I N G IR
&t 98%, oy FES PTQ1296)

2-AA &7;/7ybaty(m%%%1¥%ﬁéﬁ,>%%,Dvb§%Km
2259

SA : TULF PY UL GDEEERIERASH 90% Bv bES KO65232)

9-AA: 9-7 3/ 727 VUYy (Aldrich Chemical Company, 98%, o v h&ES
07721MZ)

AF-2 B XU 2-AA (3 DMSO (FobfhiZ TEpkXe%t, v MES ACHTI8S, 99.9
%) 12, SA BLU 9-AA BEREK BERSHKREEETE, oy &S KBS i
‘:{;“ﬁ"ﬁg Lf:o

8. 7 I/ BRIRIMERERIE DTS

0.6%EX®HA (Difco laboratories, @ v F&ES 42101J6) BBX U 0.5% %1k
F U HL FOIesETEKRRESH, oy bES 6314, 7001) OMBOKEXR%EH
7, WBRLERERIZS, S, typhimuriun B3 0.5 oM D-E4 F » (Sigma
Chemical Company, @ v %S 126H0568) HXU 0.5 mM L-t XF U (ROjeslise
T¥mAer, oy bES DLIKATY KB, E. coli AICiZ 0.5 mM L-p YU 7k
77y UEHETEMRSH, 0y MES KK3898) Kisikz 1/10 B, 73/
BRANIERER T & L7,

0. FRRTRE (FHHE

KEERI B B RAME OB AR ANET 57010, EEEOEAR, TA,
TA100, TA1535 LT TA1537 Tl 1.56, 3.13, 6.25, 12.5, 25 HXU 50ug/
“FL— D6 HE, WP2uvrd TiZ 50, 100, 200, 500, 1000, 2000 ¥ X T 5000
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vg/Fv—r0THE%:, £/, REBEMLEDHERE WINOEEZEREKE D 50,
100, 200, 500, 1000, 2000 H&XT* 5000ug/FL—rDTHEZHAWT, RKBKE
IR DEBR A ETHERZEIT - 7co HBRIIBHE IO T L — M TiT- 7,

ZDFER, BEEEDOEAIZ, TAIS TR 50ug/7L— 1, TAL00 XU TALI537
T 25ug/FL—bRLE, TAIS35 Tid 12.5pg/7 L — hRLE, WP2uvrd TE
100ug/ 7V — MUALETHOAEBHEENRD SN, HL, TAIBS BT S 12.5
pg/ 7= OEBHEBERIRETH - 70, RBTERLEDBE A, TAIS TIiE 500
weg/ 7L — bELE, TAL0O, TA1535 ¥&TF TAIS3T Tid 200ug/7 b — bULE,
WP2uord Tid 100ug/ 7L — bR ETRD SN, {HL, TAL0 BT 5 200
ug/7V—rOEBHEIBRETH -7,

10. AEHER
1) HE%E
FARETFRROERN S, WRMEORRIL, BEHEEOBE, TAL00, TAIS35 &
L O TA1537 <% 0.781, 1.56, 3.13, 6.25, 12.5 BXV 25ug/FL—h (&
H.2), TA98 <% 1.56, 3.13, 6.25, 12.5, 25 BXUG0ug/FL—F (At2),
WP2uvrA Ti% 3.13, 6.25, 12.5, 25, 50 BHBLU 100pg/FL—1 (ARh2) DEN
ZThite HEs Lz, KEE®ILEDBZ S, WP2uurd T 3.91, 7.81, 15.6,
31.3, 62.5 BL 125ug/FL—h (AL 2), TAIS35 BB XU TAIB3T T
7.81, 15.6, 31.3, 62.5, 125 BXU 250ug/FL— b (AH2), TAIO0O BLO
TA98 Ti% 15.6, 31.3, 62.5, 125, 250 HKT 500ug/TL—F (AH2) OZ
NENFOHEE L7
2) EBAIE
(1) A vFaN—varik (R
BE/NARECHIEE L/RBER 0.1 oL, HBEHEOMHEK 0.1 oL BXU
0.1 MY UEEFbY Y LEEIR O 7.4 0.5 nL (FEMETREXSH U VBUK
FKTF MY L +TkE oy NES CAH30TS, Y VERTKFRS MY UL - ZIKIE
: 0y MBS CAJ2T23) 24iEL, 3TCTAHMIRELEERE, SCIRELAT I/
BRIRIMERER B4 2 ol 2MMA, &7V 3 — RERERIEH BB e, &DTILV
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I —RABERERIEM (7R AT 4 TANEEM, 4V 207 VEBERTEKKSH, oy b
%5 ANOSOBO - 19994F 2 B 4 H&U%E - 19994 3 B19HEA) 1, Vogel-Bonner B
Hetth (0.2% 7 = UBE - —IKE 1%V VBT AY T L, 0.192%Y VBE—T Y EZY
L, 0.066%7KEEALT MY 7L, 0.02%HEE~ 7 R v L4 - £kiE) 1T LE%ER
MRBLO 2% 7NVa—2%EMA, 30 nl T20E LD TH 5, 3T°CTL8EHEHS
#2%, BERERIuo=_—%HHL, ENIHEERKROEBHEOT L EAREMEE
FAWTEHE Uiz, BHEXRS X CEHHENREICE VTR, LEOKRBRYME OAHK
0.1 mL <A b, BEHE (DMSO) B XUBERYERER 0.1 nL ZH W TRKIC
Ei L, SRIBZHABRIRDOT L — FTiT-72
2 FUArFarR—va vk (REEELE
BE/NABREICHEE LBBEER 0.1 oL, HEBEWEOHEKE 0.1 ol XU
S9 mix 0.5 ml Z47EL, 3TCTHMRERER, AOCIRE LT I/ BRIFINER
FERIEM 2 ul ZMNA, FD 73— AERFRIEH FICIRS 7, 3T°CTL8R R E
%, ERERI0=_—ZFHHL, FERICEBEEKOEFHEOF R EKERMEZ
WTER L, BitdRs X CBEREICEVW TR, LEEOEBREOHEK 0.1
oL iZhbb, BEE OMS0) B XUBEBMERR 0.1 oL =AW TERICER
L7co RBRBEABINOT L — FTiTo7,

11, fEESER
FERERBRS L OARBRICEVT, AVWEE, S9 nix BLORESHEOHRY
BOHRKITHO>WT, TNFN 0.1 nl i< 0.6%EEX 2 nl ZMZ, &DI/NI—X
FER T EER, STCTLHHEEL, BOEBFTORBERAN . &7 Va—
RERFHFEMIT, ZhTh 3T oA L7

12. REBOHMHE
PIT0 3 R TR, RELENNAHTCEESN, RRAEHEHEL
720
1) HENCACER B ERMEOMRIKS LT 59 nix ICKEOEANI,
2) EISERMOIEIMRICST 3 ERERT U= —$, UHEFICB SR —
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s DEEANDEEZ RS (BREREREFED
3) HEBEAROBIENRICE T 5EFRER I 0= —§D, SPFAHOERT — 5 O
BH20WidZz Dl DEEZRT,

13. HEROME
EROUEL, SABICBYETL— CORRBERI 0 —KOTEERC, B
IR DI T O 3 e i 7- T 1BAEBIEE Lz,
1) BEAMEAEENC 5\ CRRIEHTRIED 2 L EOERERE 1 0= —HAHET 3,
2) WEAMERBORNE & bICERERD 0= —¥HHINT 5 (RERIKEH.
3) 2@l 3 ARBROBEN >, ERERD 0= —HOMMHRENRY 5h b,
[BL, BRESFBIAEEARD SNIVBAICBWT S, BHEE R HRERICH
HEDBD H NUT I & HIE Ui,

m R

HEEA 2[EEMLUER (F 1-1, 1-2, 2-1, 2-2 BXUH 1-1, 1-2, 1-3 1-4
1-5, 2-1, 2-2, 2-3, 2-4, 2-5), BEEEBLURBEHIEOVWTNOHED, #
ALELTRTOBEHRICBOWTERER 0= -3, BESRED 2 FZ2EI5IL
B oTeo BOEBHBICOWTIE, EREOES, TA8 TR 25ueg/7FL—1H
2Lk, TA100, TA1535 B & O TALS37T Tid 12.5ug/7 L — hELE, WP2uwrd T
2 50 pg/FL— U ETRDON, o, REE®IEDOEEEF, WP2uurd T
62.5ug/7L— bPLE, TAIS35 H&X U TAIS3T T 125ug/7L—hEIE, TAIOO &
KU TA98 T 250 g/ 7L — MR ETRD SN,

1k, BHENEHETR 27— (REER) OHENOERER IO —HNER
BHoh, BHENBEICEWTIE, ThEhERET -5 (RMIERD) OHEENOBEEZR
TERER IO —HOEINRY Shic, i, HRICAWER B SEBR0E
OHEREB L 89 mix LTI, MEORAZRD SN -7, ZOf, KR,
WERME OIS, BT NEE(LRBOHSNLEN -7,
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fEme L VSEEIH

24—V —tert =T FNT 2/ = VORKEFHICEET 2 MEBRIA 50N, 20
B LAMITo>WT, 2,6— Y —tert—7FI7 =/ —)Lid, Salmonella typhimurium ¥
K T Escherichia coli ZRWIEREAZRAR, v Mz HW I RERERER
BbLUOBBERWVERTREAERAZBTCOINOREREY, 2,46— Y —tert—7
FNT =/ —IWiE, S. typhimuriun ZRWIERERZRARTEEY, 4-tert—7
FIVT = ) =i, S.typhimuriun BXY E.coli ZRWIERERERARR >, T v
bR A O P R R R B L OB A VWCBEFRAZERRY ToInb
Fettk, CHL MifaZzHWc A RERBRTIBHEY tREIN TV, £/, 4 —sec
~ 7 FINT = /=)L, S.typhimuriun B E.coli ZRWIEREARLEAR TR
" B L CHL Ml W R EARERBR THREREHR K LEBEORR® 1
HLxh, 2—sec—7FINT7 =/ —IUid, S. typhimuriun ZFHWEIREARLZEAER TR
#® S, typhimurium B L E.coli ZHWIERFERERABR TRERMY LU CHL 1
faxk W REERERBRTRE Y LRESIN TV,

ZIT, AE 24—V —tert—T7FIN7T =/ — I OBRIGFRAZERFRIEOH M
1%, MEERWAERERERABREER L/, TORER, RBEEH(LOFEIIN D
b oY, TNTORERK TEFRZRE I 0= —HOBMEERD o i -1,

RKERDBEEICOWTI, 2B 2R E BITEMTH 5 2 MR INT,

L ->T, AEBEBT TR, 2,4-Y—tert—=7F N7 =/ = LVOBLEFERE
T IEME & HIE L7,

SE TR

1) Maron, D.M. and Ames, B.N. (1983). Revised methods for the Salmonella

mutagenicity test. Mutation Research, 113, 173-215.

2) Green, M. H. (1984). “ Handbook of Mutagenicity Test Procedures " 1, Vol.3,

eds, by Kilbey, B.J., Legator, M., Nichols, W. and Ramel, C., Elsevier,

10 Study No. 98-100




Amsterdam, New York, Oxford, pp.161-187.
3) Dean, B.J., Brooks, T.M., Hodson-Walker, G. and Hutson, D.H. (1985). Genetic
toxicology testing of 41 industrial chemicals. Mutation Research, 153, 57
4) FmfE B BB CWENERVIEERMEHRT-SE LT A - V-, B
1991, pp. 560-561.

5) EAHAFEEERCERERELLNRE BHE (LEMESHERRE Vol 4
LY E SRtk S, B, 1996, pp. 295-299.

6) BEAAEEHERCEREFFELLMRE HE (FEVESHHBRRE Vol 4
{LFYE SRR RS, BREL 1996, pp. 301-304.

) BEBEEEHEBOERAREZSIRE HE tFHEBEHRESE Vol. 2
{LEYE RRIEERBR, B, 1995 pp. 343-346.

8) EAEEEEHEERCERERERLIMRE BE (tFHEBEARRE Vol. 2
{LFWERBRHEERE S, A, 1995, pp. 347-351.

9) Mortelmans, K., Haworth, S., Lawlor,T., Speck, W., Tainer, B. and Zeiger, B.
(1986). Salmonella mutagenicity tests : II. Results from the testing of 270
chemicals. Environmental Mutagenesis, 8(Supplement 7), 1-119.

10) EAELEREEARAERERBLFLLIMRE EE LFYESEABRE Vol T

{LEME SRIEERBS, B 1999, pp. 227-231.
1D EASEEREARCERESCFZENRE BE (LEMESHESRERE Vol T
{LEYE SRIEERES, AL, 1999, pp. 232-236.
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* 1-1

DIEIFRAERSAER (F55 | HE -E#EE)

S9 mix FEEETICBITS 24—V —tert—T7FIN 72/ —)

ERERIO=—8/TL—}

B =
EEERR AV YN AN
(ug/7TL—H)
TA100 TA1535 WP2uwvrA TA98 TA1537
e W B 116 11 21 15 6
(DAFIZIERFUR) 11T 8 20 21 6
113 8 16 30 T
(115%£2) (9%2) (19%3) (22£8) (6D
84 12 - - 9
0. 781 121 7 - - 7
101 7 -- -- 9
(102£19) (9£3) -- -- (8£D
103 10 -- 22 12
1.56 116 8 - 30 7
124 8 - 23 T
A14=11) (9% -~ (25+4) (9£3)
118 13 17 27 7
3.13 137 14 17 21 13
104 6 15 18 5
(12017 (11+4) (16x1) (224£5) ( 8=x4)
105 11 18 21 8
6.25 109 10 15 29 5
125 12 24 25 11
(113*=1D 11D (19£5) (25=%4) (8£3)
101* 6* 17 13 2F
12.5 73* 5* 13 21 h*
82* T 14 15 6*
( 85+14) (6xD (15£2) (16%4) (4£2)
102* T 10 20* 3*
25 T4* 6* 18 19* 2%
92> 4* 24 18* 2*
( 89%14) (6x2) A7+7) 19=1) (2+D
- - 19* 11* -
50 - - 15* 19* —
- - 11* 13° -
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