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wny GEEHD 1-AF L7212 (CAS BE:EHE 5 : 90-12-0) I2HOWT., %%
FHEABR BAE S 2 O CR AL i B s BR 5T & S26E L 7=,

P W R B AOR 1X. Bttt KERGEME. BOAMEICETALO T
H5,

AREMRHAES E LClE, Bamtt, KERGFEHRICBONTIE, Dl bFe e
LTHWOLNAIEKHETIX, ARICE > TEERBEE 258720V E 0 LB 2
77

FEDAMEIZHOWTIR, 81 B MR, R AMEIFERBRICEB W T, 1-AF 1T
TH VAT NER AN S Db OO, MBI b BEEEICO VT, F T AY
=y I RAERAWEELR T EARAERRBR CHZRE LIHER, BEThboTzZ en
O, 1" AT NF T2 LU CRO BT F WD AL, BamEA N =ALITL5D
HOTIT <, BEOREN AR THL LWLz, =618, ARBRICBWNT, «
U AMHICERD DTN A~ T R R b D TH D Z LR E T,

81 M & MEFE M, AMEDFERBR TS b /7 LOAEL (T 71.6 mg/kg {RH/
H. T 75.1 mg/kg KE/H) & 90 HFKE B G FHERBR TR S5 7z NOAEL 2
mg/kg RE/HZHIEE L, e~ — T OHWNT Y 7= > Tix, 90 HMKEER 5
RER T D7 NOAEL 2 mg/kg (RE/H 2 W25 2 L 3% LIl L7,

MEBRANCULE STV A FEIO LRGN O FIEIZ OV T CERk 156 411 A 4
H) | IZESE, 1-AFNFT7H LR, #iE7 7 AMCHhESh, Be~v—Y v
(110,000~1,660,000) % 90 HRIXERGEERBROBEUIRELE~—Y LS
% 1,000 % ERY . hofE SIS HEEEIE (0.06~0.9 pg/ NMH) BHEES 7
AMOEEFRM (90 ug/ AMH) % Fllb Z & /i L,

PLEXDY ., REMARAESE LTX, i (&R T1-AF0F72 100 13,
BMOESFTOHWTHEMAT 225G, ZEMIBENTWEB X T,



I. xR MmEOBE
1. g
FEE (1)

2. ERHTDBW
M 1 AFNFTH L
#:4, : 1-Methylnaphthalene
CAS %i%%& = : 90-12-0 (2. 3)

3. 5FHX
CuHio (&2, 3)

4. BFE
142.20 (B 2)

5. #EERX

6. ER#EEZFICH TS
(1) JECFA [ZH I+ 1
2004 £, FAO/WHO & RIEMIFINMEMFESHE (JECFAW) X, Y
(B T1-AFNF T2 V) I B/BERACKFEDO 7V —T7& LT L.
HEEBIREIL, #E 7 7 AMOBEREFAE (90 pg/ N/ H) Z TFES7D, B
iy GEED T1-AF 072 L) id, BUROEBR L ~LZB W TE LI
BERE LT HOTIERVWE LTS, (BH4)

(2) BRIz 1T 2R
2011 4. BRINE S Z 2R (EFSA) Xy (k) M1-2F 174

VA THW SN OV TR, B 2 1248 FFE 2T,



L2 oW T, AYENEFEEYEICRBH SN D EiEmfTT onend L
T, INOAEL ##%E T2 mMET — % | B’EON D E TiHMEIIMRE T 5 & L
TW5, (ZH5)

728, EFSA TiIgk (p10) o Ill. 2. OREHEEGFHREROMFIZIS
FEL TUhZaun,

(3) XKEIZHITHE
2005 -, T AU Bt E RS EEE] (ATSDR) 11X, 154mE & LT
DERERBLED 1-AFLFTEZL OB TR 77 ANV EFE DTS,
ATSDR 1. %R (p10) D~ & 81 WMEMFNE RN AMEHERBRIZE
WTHEIZER O BT i 72 A X FEOHENIC AR 5 LOAEL 0.075% (71.6
mg/kg KRHE/H) ZIRIIZ, AHEFESRE 1,0009%2@H L, fODOH&R/NY 27
L~ (MRL) ®& L 7TO0.07mgkg (AE/BEZIREL TV 5, (BH6)

7. FHBEFEOER
IAFAFTELL T, AV =T, E—vr, NyvarI—YEDR
ICET 5130, S OMBAGHEIC L ERT DR Th D, KT,
WERACKL, AL, ATRILILRIE, ¥ 7 R L TS O A A TR
BWTED 2EH L, AR ESEL-DICRMSA TG, (BF2)

JEA G 1L, 2002 4 7 HOFKE - BRREAFRSELEESRETOT
AR, OJECFA TEHEEMICZEMEFHIAE T L, —EOHIFHN TL
EMERHRINTEY ., 2o, OXKELORINES (EU) &6 ES THEMHBIA
RO LN T TEHEMICKLEENEWE E 2 BN DB MINmIZ W T,
CEENPLOREEFZHF O L2, ERMICTHREICMIT ZmE 2 Hmd 5
F#tERL TV 5D,

Sf. BAETEE I TR (FED T1-AF 7210 IZOWTEE
&N FEHLNTE D, BRMEEEARER 24 F£F1HE 1 5O
HEICHKSE, BNELEEESICTH LT, B EEEEMOEEN R S
HDThHD,

BB, HEHIOWTIL, BEFBHEICBW T, TRERNYOFEE KO
MRS EICBT DFREHT OV T (P 8 4 3 ] 22 AL 29 BIRAR A

2 fEEIC LD 10, EAEEICL S 10, LOAELICXL S 10 L & TW5,

B HERMNAMED Y X7 IZBI L, WIHFHEICBIT A2 A7) —= JHEEE LTRESNDIMETH D,
FrEOMM, BARBE LA TH, FRCMEE R oA E (1  BORAMIIHES) BRARWTH
A BERT, MBIL 7227 —2ITE U, BB E L TRONWA, TS (1~14 ), B (14~364
AR H»50i3EM (365 ALLE) THRESND,



EEE AR 3L 59 TEEAIICILE S Wb FE o Z2 a3t o J7
EIZHOWT (ks - BRTiERR) (R 154E 11 A 4 H) | 12Kk, BF o0
PN IThON TS, (BRT7)

I. REMITHRIMEDHE

1. Bizstt

whnd (FED T-AFF 72 L0 ) ICET 2 BEHEEORBREEL, K10 L
B THD,



K1 R (LAFAF T2 Lo BT B RHE RO MBS
Bzl R R EYSSES HE% ARG A Z M
BinT | EIRZEIRAR | A e & (=38 Florin & (1
GRS | WRBR (Salmonella | 4,270 (FREHEMEALR D | 980)
L (in vitro) typhimurium | pg/plate HEZ)LDD G (M 8)
TA98 K ED,
TA100)
A (S 5 = & (=38 Florin »
typhimurium | 427 pg/plate (REHTEMEAE RO | (1980)
TA1535 J O EoE I NWIEVIEY SR (ZH8)
TA1537) 7)
A (S 5 = & (=38 National
typhimurium | 100 pg/plate (REHEMELR D | Toxicology
TA97. TA9S, VEE S habiRViRY o) Program
TA100 KX 7) Database
TA1535) (1990)
(ZH9)
A (S e & (=38 Onodera ©
typhimurium | 200 pg/plate (RETEMHEA R | (1980)
TA98 K 1ET) (zH10)
TA100) RENEME LR IELT
£ F T, 50,
100, 200 pg/plate
TEMENRA LN
72
HIEE (S e & P Kubo &
typhimurium | 142.2 pg/mL (REEMHE LR | (2002) (=
TA98 J T HIZ DS FE11)
TA100) )
ATEZEIRZE S | T (S, 0. 99, 498, | 5V EHMEW Kaden &
R typhimurium 992 pg/mL (REAEMALRF | (1979) (&
(in vitro) TM677) (0. 0.7, BT, #BmeElc | 1 2)
3.5, TmM) | 2 Fpfil&eE @ i3
TE6mM UL ET
AEICHBETH S
&I < AT
B ) ®
BETERE | P20 | HE: 0. 120, | & Jin 5
BB (in =v /7~ A | 220 mgkg & (2012) (&
vIvo) (B6C3F1 % | H/H, M1 3)
gptdelta, &HE | # : 0, 170,
MERE 10 VT, Aifi) | 280 mg/kg 1A
H#H/H
(13 R
5 (Fakh R
EL LT, 0,
0.075,
0.15%) )
4L, ZoBE. MREENHREE TV AR TROONEZLOTHY , BEThoTh, ZOM&

CEBHENSEZ D LIEFITHVBIETHD EHEHIEIND,
5 MRS EMSNIZRBRICBWNT, TOBREIZIRVYELLYD 10050 1 Thol-t ShTn5,




Qetafk | ahik Gty ik
H AL HGAIR

(in vitro)

B b U RER

(FREHE AL

RIEGFLET)
B i 284

ug/mL

(RS MEA L

RAFTET)
B i 284
ug/mL

Fax

(RBHETEER D
HEEZ Db D
+) ®

Kulka &
(1998) (=
1 4)

PERLN O
R

(in vitro)

b kU RER

(FREHEMEA L
RIEFAET)
B B 284

ug/mL

(REHENE(L

RIFET)
I A 284
ug/mL

2

Kulka &
(1998) (=
fE14)

Yt R B
(in vitro.
GLP)

TxA=—

K e INHDAH
— . WA ER R
fa (CHL/IU 5
ied)

(TS AL
RIFEIE T, 6
IRF fRTALEE)

I e

0.067

mg/mL

1

(ARETE ML
RIFIE T, 6
fif fRTALEE)

0. 0.010,

0.016. 0.023
mg/mL

Qe R ORGSR

DYEN ;
0.023 mg/mL

(RAEIET
FHAEET.
24 W5 ALED)
it 1 it

0.044 mg/mL

JEA 55 4 2

e B
(2006) (=

f15)

IINEZRRBR
(in vivo,

GLP)

~ U A (BDF1,
FHE6 UL H i)

0. 250, 500,
1,000

mg/kg K/
H7% 2 HHM
% 11 % 5-

FER B
(2007) (=
16)

1-AFNF 72 L0, N7 T VT W 18IRRE BRRBR CIXfattbh

ST, ATERALERRBR TIIBETH o7, Lo LR s, ZoOBME, M
Wilila N E T D HETRDO LN LD THY . SHIZ, TOHEILE
FOEEBENDZEZD &, HFFITHWEETH L LHER SN D,

Pt R BERBRIT, Fr A =—X « ~NARZ —H % T2 % TIEAETE M
LRI N DR RLEL D IGA M T - 7223, [FIEER O &K R LB Cldfa

6 RHHEMERAFAE T T, MliskYe@ Ryt (SCE) MR ICHIMARY bz, Kulka S, Bl & HE+
DI O 7 &b 2 OMEEMNME L § 25 United Kingdom Environmental Mutagen Society
(UKEMS) DH A R T A ANZHEDE RFERZ RN LHE LT %, EFSA T, ¥ i /1 B JE 4% (OECD)
L National Toxicology Program (NTP) DX#ea & LA REZBRMEE LT3,



HTholz, BT, B MU RERE AWTZGE TIRREHEHE LR OF B2
N LTREMETH T,

T, BRABGIZE D invivo/MNERBRIZEETH VD . BT 2 BEEHNE
IZOWT R AY 2=y 7~ 2% W in vivo &6 22 5K728 BB TR
RLTRR, BETH T,

PIEXDY, AEMFHESE LTX, I (B T1-AF10F72 100
[ZIE, AERICE > TRERIE L 2 5 8 amEId R n e & 2T,

2. RERSSMH
(1) 5w b 90 BRREROBSEMHR (FEFBESERAREE (2013).
GLP)
SD 7 v b GEREMERES 10 VD) 12 1-AFAFTH LU ER 2D LD Ik
FEARE LC, 90 A TR A &G4 2R £t ST\ D,

2 M
R E

BEEE
0

(xFHREE) . 0.02. 0.2, 2 mg/kg (KE/H®

FORER, UTFTOFTRANBD LN E SN TWAN, WTih HEMEEME
7L FIST DR BRI R D RN Enn . BmiE S L
o l, (1 7)

e 0.02 mg/kg KB/ AFGHET, IRPDTZAIE S KOHEOEE,
PR D RAE

D 0.02 mg/kg R/ H B GHET, 4F PERER DK

HED 0.2 mg/kg RE/AFEGH T, PO AX < ORE

D 0.2 mg/kg (KE/HRGRET, MHPOT AV DY T4 AT 7 2 —ED
fE A

ABFMAPFHESE LCiE, ARBRIZE 1T % NOAEL #HmHETH S 2
mg/kg RE/H &l L7,

3. EHLAM
(1) ¥R 81EMEMSHE  FENAMEHFHAHKE (Murata > (1993))
B6C3F1 &~ A2 (MERER 50 PL) IZ 1-AFILFT7X L A2HK 31 DLEH
REGEAERE LT, 81 EMIREERG T R BN EmINLTWD,

THEFICEINE, I-AFAF T Z L ORHEEERE O 1,000, 10,000, 100,000 ZI2EY T 55 & (0. 0.02.
0.2, 2mg/kg AE/H) THERENZEINTND,

10



x31 REHRE

HERE 0 CkIFERE). 0.075. 0.15%
(mg/kg AHE/H & L CH# |0, 71.6. 140 mg/kg (AHE/H ()
") ® 0. 75.1. 144 mg/kg K&/ (i)

ZORER FBRGHETROONTEETRIZR32DLEEY THD, 28,
MED 0.075%LL B3 GRET, FIERRIOBMMNZED il & STV DA,
MERE L B 0.15% G RETIREICOW THREEDNRBDOLNWZ & HD
0.15%HHRECB N THHERRICOWTHREERRBDO LN NI b,
MM L v T2, (B 8)

*32 BHMR
B FMEAT A
1 i
0.15% U RRE O

S S e i REE o> 1 0
EEROHBIN, a7 AL < SE O8N
0.075% AU i e e e oD 14
HEROEMN, a7z A X < SEDHE N

AHMFHAES & LTid, ARzl 1T % LOAEL 38T 71.6 mg/kg {KHE/
H., T 75.1 mgkg (KE/HTHV ., 1-AF /T 7 X L Iz B N THN
FENAMEZTRT B D LW LTz,

Flo, REMFHESE LTE, Bk (p8) DLk b .| MilckiT 2 8=
IZOWT, "7V AV 2=y 7~ AW in vivo Bin 229K Bk
THRLIHER, BETHZ b, 1 AF LT 77X L UICRD B
FIWIENAEIR, BEEEA T =ALCE 25O TIERL ., BEOKEN T
HEThH D EHEr L,

I 5T, ik (p12) @ gpt delta ~ v A 13 W KE B G wHmIERBROICE
WTC, ekt U CHIGER I AZ PR (PCNA) &g ta 217 > 7o i 4. HALm
FEY 720 O PCNA FEPEMII S, MERE & ISR IR & I G5-8E E OfIICAE R
EXAONR Dol EINTNEZ D, AEMFHESELTE, 1-2AF
N T Z VU UPCRT RN AT e E— g VERERS L IFEE I W

8
(56

2k, RBEIM T OEREHTZD O 1-AFNVF 72 L RERESTH I TV D, RENEL 81 @M

7 H) TERL. 1 BY720 OFEH - EIREICHRE LT,

11



EoHIT U7,

7245, Shultz & (2001) OW|EIC LT, ~ 7 AKGE TlE CYP2F2 A
FEHLTHY, F7 4 LR REE N < AKEE L ok
R &EnNTn5b, (1 9) Hukkanen (2000) O &I LAviE,
b FTiE CYP2F2 HEEEL T ian bt EnTlkvan, (B 20) £7-.
Forkert (2010) O #H &I LiviX, CYP2F subfamily %, fEiZxf LT 1 ff%A
LB LTELT. B MI2F1, v T RIZ2F2 ARBLLTWA L INTH
%, (ZH21)

E 512, Lanza 6 (1999) OHEIC LiUE, CYP2F2 Off) =12 L - THRKL
SN A HERIZ, CYP2F1 O X2 X » THR S5 F KR & 13 SL AR E
Bieb L& Tn5b, (B2 2) Z®Lanza & (1999) O#HES%2 2RI
L7z ATSDR (2005) O#&IC ZiuiX, CYP2F1 & CYP2F2 & ORI D
ZRIT AT 2T 77V EHORZMEOMELBEEN DS H L SN TWD,
~ 7 ATIX 1R 25naphthalene oxide (2, 7 v Tid 1S5,2R-naphthalene
oxide IZRFH S, ZDO XD RHFRIEDOENS, Ty FEKVb~v U ATF T
U UCHEOMBEEMENRSEREIND Z EDORILE /72> TWD, B FTIET
v b L EIERIZ 1S, 2R-naphthalene oxide |2 SN D Z BN TV D,

(zH6)

AHEPFHES L LTE, B MZIBWTIET v kERBEICT 7 # L USRIk
THMMEEENMEN D D EHEE I, ARBRIZA LN~ T AR 3555
WRBAMEIZ, v AR LD THAZ LR RBINE EE T,

(2) SEEH
PIBE DI RAZ DWW TIX, BBAMEDO A T =X L2 BRT HT-ODORBTH
LMD, I AFNTTHELORNAMOERERFT2ERE L TIT
WY TRV, 3FEEE LTRET 5,

a. gptdelta ¥R 13 BRREHESEEHRER Jin 5 (2012)) (F#E)
B6C3F1 % gptdelta v 7 A (MEMES 10 L) (2 1-AFNFT7 X L&k
40X EERAEZFREL T, 90 HREEE G T2 BAEE I N TV D,

I HIBED [FF v AV x =y~ T A% MV in vivo BIG T ERERRABR] LRLRBRTH 2,

10 =72 L, AXWTIE, 77X LVUEOI B, 1= haF T X L 22AFAF 75 L ATk HRERIENEIC
DNTHRFINTEDY, 1-AF LT T7LZ LA ONTIERFT STV,

W RS CId, B MZBW T, CYP2F subfamily 0 9 &, HHETS 2 FTHEMEA D 5 O1F CYP2F1 04 Th 5 &
WEINTWD,

12



x4 AERE
&R E 0 CRIFREE). 0.075. 0.15%
(mg/kg AE/H |0, 120, 220 mg/kg KE/H (Kf)
ELTHE) 2 10, 170, 280 mg/kg RE/H (M)

FOFRER., UTOFANRD L E IR TWAN, Jin Hi%, HEFMES
PERIRNZ EENSBEFRNEROHDIITATIZRWVWE LTS, (1 3)

HED 0.075% 4% 5-#E T, /Coligt K O oD st sk 2 8 & ik oD 4 s B R oD
WD LR TR v T R EE DN

HED 0.075% 8 5-HE T, I IEEREL OGN

0.15% ¢ 5-HE T, Lol e UMk ot st B 12 & Ll oD A skt B & D Jiki o) |
MR 710> T NRFEOEI, g Y CIREME O, 7 AT F
fe 7 X FEERBEEFRE (AST) K ON7 7 =7 2 HEB R E (ALT)
DN

KD 0.16% % 5T, DIROFEXTEE O 4F R TEEK L O
AN i oD B e 38 58 4 B oD H 00

MED 0.15% P 5-RE T, ATl & DO B OB . iR IEER I D1
m. Vg ka L AT a—LoEd . Cl o

4. HEFRLESH
<sEEH>
PIBEDO I AIZOWTIE, BHIEOMENRHTH L Z L, HELOR G
MO E DB A+43 T%é EEFEROFEMNARHTHLZ b, 1-AF
FTHE VL OFEEERBTAEENCII AR LN D TH DI, BEEELE L
THRe# 7 %,

a. 7y FRESHHE (FES (1982))

Wistar 7 v b (FHEAEURME 22~24 J0) [ZAFNALF T XL ERS DX D
R HREAERE LT, HAERORE RIRITER T EAMFBRIRSE) 2%
HUEYRME (14~16 L) [ 34E8R 0 H 22 B 4L 19 H £ T, AR OMRE F4ix
BrAERAE) & Eh T 2RI (8~9 L) (TAEAR 0 H 2O MEET 2 £ T, il
N5 BN EfI N TND

x5 HES

12 Jin & O A 20 H L7,
13 @t i@ C B 2 3 L,

13



E 0 CxfHEEE). 0.016, 0.063, 0.25 mL/kg A/ H

H

i
i

ZOFER . BEMWICRT 2B R O AR b oz ST
%, (ZH23)

5. £Dfth
(1) REwh <EHE

SMBEF R IL, 1-AF LT T2 L ATONT, WO < SLMEICEI T % s
IZROMB ol LTS, (BIR2)

(2) YOREEKEENEESSHHAER (Rasmussen 5 (1986))
PBEDH I DN TIX, 1-AFNANTFT 72 L o aERENERIEL LR R TH
L2286, 1-AFAFTT7EZLVORARGIZ L D RERGHEEEZRFT &
B LTI Y ClIe Ry, 2omERHE LTRidEiT 5, (/2 4)

Swiss-Webstar ¥ 7 A2 1-AFINF T EZ LU E2FKE6DEL I BT HREAZHETE L
T, MEFENHERER G 3 53R EEm STV b,

=6 HERTE
FHERRE 0 CRHEREE). 1. 2 mmol/kg K

(mg/kg RE/H & LTHE) |0, 142, 284 mg/kg {AHE/H

ZORK, UTOFANRD LRIZE STV,
-+ EITHIRE S Clara M, RV THRTE LB~ i b 35 1

6. ERMEDHTE
whnty (FEH T1-AFvFo72Lr ] OFLE L TOFREHED S ES
ANED10%HHE LT\ 5 E{RET 5 JECFA @ Per Capita intake Times Ten
(PCTT) ¥EIZ & D 1995 FOKEWWE RINZIE T H— A—H Y720 OHEE
BIEIL, ZZE0.06 ug X009 ug TH5, (B2, 25)

EREICITIREROBMHEIC L 2RIV ELEZ 5D D., BEICIRE S
TWAEEEDOINE EBKOHEEEEENRRE & DOFRNHDH Z &0
5. BBRETOWMY (FEH T1-2FLrF7x L0 OfEEEREIXZ. BX

-

14 1995 4F [ TF 2005 4 DK ENC I 1T DEMEE EI1X. NF104kg R 0.06kg THDHLEENTEY, =
NoEEIZPCTTETA—HB Y- OHEEERELH T 5 L. 0.06 ug X 00.007 ug L7225, AT
X, ThoDIBbORKIETHD 1995 FED— A —HY =0 OfEEREEZSRT I L L L,

14



% 0.06 pg 775 0.9 pg L TOHFPHIC R L LHfEESN D, (BH26)

B, KEIZBWT, BRI bLEDLEFET IR ELTD 1-AF )7
2L rOEREIX, BERMICEMENTZHED 545 ETHDH L OHRENDH D,
(B2 7)

7. REY—PUVDEH

81 WHMEMERM, N AMIFARER CTE b7 LOAEL (T 71.6 mg/kg
RE/H, MET 75.1 mg/kg KE/H) & 90 HMXEHRGHERBR TH LN
NOAEL 2 mg/kg K8E/A & i L, X 0 805 ORBR 5562 E
TIEHDHLDOD, B ROEIZLRT, +oEWEEZOND D, &
B — U DM Y 7= o TiL, 90 A BINE RS HIERER T4 51172 NOAEL
2 mglkg IKE/H 2 W25 Z &2 &k L7,

90 H M E &5 BT 2 Mt NOAEL 2 mg/kg R&E/H &, #8E
SNHHEEEIE (0.06~0.9 ug/ N/H) Z{KHE 55.1kg THIHZ Z L TR S
L EERE (0.0000012~0.000018 mg/kg AHE/H) & ZHERL., Z“e~—
> 110,000~1,660,000 3G 55, (B 2)

8. #iEy S RIZEDEHME
MEBRENZILE STV A FRIOZ MG O FIEIZ DOV T 12HES%, 1

AF )T T 2L IEE s T Ao EESNS, (BR25, 28)

1-AFNFTE VAT, BEBRRCKZBIZGEI L, BREHPICHFET DA
ThHD, EERATIEIATFAVENBILINZ%, SI&HWTT U A, 7
7w UG L TNV E A A T DRk L S ERD KBS ok,
TNy v oA IIMEBRE 22T 5B BEINTED ., WThofE
PEW) & B HNZIZIR P OUTERIcHt s s & ShvTn g, (B5, 25,
29, 30)

Sapota » (1996) OHEIZ LA, S H TEFHR LZ 1-AF L)+ 7 % L (10
mg/kg) % Wistar 7 v I H[A[fEJHE WTQ@ LizE A, 72 BifkiIcx 5 &0
65% L EN R, 5% N FEEH I I Nz LI TWD, RENBIE, 1-
AFNFTHELEZORBMEMTHD 1-FT7F NV INVRVERDY 1-8 R
X2 AFNFTH LR INTZEINTNWD, (ZR31)

Im. ﬁﬂFAL% = I:I:I:1ﬁ
ABFMFRAS & LT, Bismlt, HERSGHEECBOL T, DL bEEL
LTHOWO DR EBTIR, ERICE O“CfF%EExF'nEJE'E& LHEMET RN D EE X
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77,

FED AT DN TIL, 81 MR =M, RN AMIFERBRICB W T, 1-AF T
THEVAATTHNREBAMER S LSOO, MBI 2R EEIZONT, FTURY
o 7w U RAEHWEBLRTEAREERBR TR LR, BEThoT2Z &
O, 1" AFNF T2V NCRO BATET WD AT, BlomEA =L LD
HLOTIERL, BEORENFARETH D EHBI L, 512, ARBRICBWT, =
U AT LTI VIEDR AT~ T AR RN R b D TH D Z LRI,

81 MM METME RN AMEIFA R T b7 LOAEL (T 71.6 mg/kg R/
A, T 75.1 mg/kg RE/A) & 90 AMKER G- HMHAER TH 617z NOAEL 2
mg/kg KE/AZHE L, Zoa~— OIS 72> Tk, 90 HMKE®R G- &=
AR T 5472 NOAEL 2 mg/kg (KE/H &2 W5 Z & 20322 &l L 72,

MEBSAICILE STV D FERI O L 2 FHE O FiEIC ST (B2 2, 25)

WZHEASZ 1 ATFNVFTZ VAL EE 7 7 A S L, ZZ4e~— 2 (110,000
NL%Q%@iQOH%ﬁ@%?ﬂfﬁ%@@@ﬁfé?~V/kéﬂéL%0%
EEY . o REE SN D HEEEIE (0.06~0.9 ng/ N/H) 257 T A ML OE B
NE (90 pg/ NTH) ZTEID Z & iR LT,

EXD, REMFEESE LCE, i (FEH T1-AFArF72 100 &,
BMOEFOHBTHEHNT 256, ZRMEICBRENRNEZR T,
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21. methoxy ZFr< 3FEFELILED
ERDEREZTEDH

thioester, allyl amine
e. acrolein, methacrolein X% ® acetal

mercaptan, sulphide, methyl
ethers, JKEEE, ChoDEHR
HEUNOEMEZE LB
—MiR(hetero X aryl)

<BI#E1 : BHEEISRHE - AFLFTELY) > --> :No
START
L1 Emas, S ZORZERIA TSI r'P 2 LITOERERZE >N
1 MERAREE 2487 3 2 £ 2O, cyano, N-nitroso, —> I
I oo*" Ldiazo triazeno, 54 B=% (BIAHY)
“
LIS CHON. 2D S u?*- > 4, APEQERITY A FSNEN > =DIEUTORINNTHSHH
DERAH I a. carboxylic acid @ Na,K,Mg,NH4 1& “> I
. b. amine DFEIE X (SIEEE
; c. Na-.K-.Ca-sulphonate.sulphamate or sulphate
5 WAL PR | | - —
Bt b KSRD RIKA I ‘VIM*MWI 8. lactone M cyclic diester TéHdH
; ““ A2 \l'
6. ALY UBOUTOBMEENEN 16. HEND 9. HhOBEITAE LTS, 5 X
a RALKFFZIZZ D 1-hydroxy: or terpene-hydrocarbon. - -alcohol, 1% 6 BIRD0B-FE2F] lactone A N
hydroxy ester & D -aldehyde . 1= (& carboxylic lcore DAIEE PO+ SBE L TR, .
b. —DXIFHEHD alkoxy EAHY. & acid (not a ketone) T&HHM odc_dester DFAISENERDEIERL LTRY,
D25 —2I3 a DEALKRDAF ¥ Pexm VR WRER
v 17. B0 terpene. ‘-alcohol. - v Q20 Q23
19, open chain A |( . I | -aldehyde R i-carboxylc acid | | 103 50 heterocycic (5 UA |5 I
; ] S EEEEEEEEEEEEEDN (:@%‘:hu7kﬁﬁgénéb\
. T U WhEHEBIRIZEITS
= | 20 ROVWTIADEREEZSCER | [ 15 LT ORI TEH B hetero RFZEEL T, &EH
v | RISEAEoi U= R L & a. diketone ASELE ; KIEO vinyl Ei RIIUTOEBRELUSN DOER
= | a. alcohol, aldehyde, carboxylic acid or ketone ketal A %E%’Dh\
: ester fJK 4 ’JU-F b. Xﬁﬁd)vmyl%[: 2 %&7”/:'_}[/7’3\%0) %ﬂ@ﬁﬁ?}@f (%*E&U%i%
5| b UFOBREN—DUET—DFD | | 1= e ayl or akyl 2&8) . akyl I
" | acetal, ketone or ketal, mercaptan, M alcohol JL[i | ketal (% alcohol . aldehyde . acetal .
. sulphide, thioester, polyethylene(n<4), ;»a»éy FACOnO IS acetal etal X ester ketone, ketal. acid., _ester(?
. 1 #X [ 3 #& amine s ! 7 FIERDIRTN).
. d. allyl mercaptan, allyl sulphide, allyl

23 HEMLAh |

f. acrylic or methacrylic acid

g. acetylenic compound

h. acyclic B§ B #& ketone, ketal,
ketoalcohol MDA ZEERERE L, 4 DLIE

V2 || opxticoRouThiomigs | AICOTEREERD
. cyclopropane, cyclobutane e o :
i 0); % pﬁ 1711(y P i. EHEA sterically hmderedE 13. BREEETHD ) I
monocarbocyclic L &M TERS | : I \; ;
NTOEVLHEWNILUTOERE | v \ﬁ 14, Z2EDOFEE
% 1 DECREIIIEIRREE 2. BRO—BRHERAS XIEZDORD & DIREHT HH
M, (alcohol, aldehyde, fEIgM | | BENISR CRHILTL\SA J
ketone, acid, ester, X[ Na, K, Ca, \% ~ \ 15. =2 ODERIZHE “> I
sulphonate, sulphamate, —acyclic i} ZITIKAESh HH
acetal or ketal) :
26. LITOLThhm

17

: v
|-!2’7 gaEgson | | uroveen | p| & 24[CURFLILBIOERERESEAL
Pow v a. 24 TR {=BHENHD cyclopropane b. IR ketone D FEICEH L T
EN I < e ] 6 0) X[ cyclobutane monocycloalkanone A bicyclic 1L &)
I FERRE RN b. mono- or bicyclic sulphide or \\
N . Q11 32. Q30 DEREREDA., X
‘e 2 minmEgT | | 20 5O hydrowy, methoxy £EMAL T, Q31 DFHEELUTOfA
Dz pmmdpE ek ] 5 | TOBELUTISRT AR 1-5 ORRRAE | | 31. Q30 O, acyclic WXL TEH O
2 3 E TIN—TDBEREERE O, _Iy| acetal, ketal or | 4| a BMALEEFEFK
: ®| THbHERIEKFZESDH S LE alcohol, || -ester Dfahsh carboxylic ring
£ | Ketone, aldehyde, carboxyl, E#f estersk b. IRERE5 EHEA DEMH
KEf ester AR RS (hKDIEERITTRERE 5 LTDRE |,....... > QI8 c. HEEERE - (SARIAEA
L&, FERUNME | AL 1d) 28 IRPREEHE, $81< polyoxvethylene $5
Q19 SCEfl ester AN 7
KAfREND & I Q22
& 5EREQ18



<HlfK2 : BBFE>

s R AN

ALT alanine aminotransferase: 7 7 =7 3 / B R EH

AST aspartic aminotransferase : 7 A/XT7 X U T X/ HiiA
B R

ATSDR Agency for Toxic Substances and Disease Registry : 7
AU Jg E M PR 6 Sk B

EFSA European Food Safety Authority : BN £ 522 4% BE

EU European Union : KN E &

JECFA Joint FAO/WHO Expert Committee on Food
Additives : FAO/WHO & R & Sl I 5 5 =i

MRL minimal risk level : f/NU A7 L~L

NTP National Toxicology Program : KEH[EZFwmET 2 77 A

OECD Organisation for Economic Co-operation and
Development : %% W /1 BH 8 H A%

PCNA proliferating cell nuclear antigen : HE5F fa &% HT R

PCTT Per Capita intake Times Ten

SCE sister chromatid exchange : #ifk s o (K55 (RS 2

UKEMS United Kingdom Environmental Mutagen Society
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