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2011412 A 16 H %102 FERINY R A S
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20124 2 16 H,H 201243 H 16 HE T EERNLOEER - [HFHROZEE
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C

FEL OB S LCER SNLUIN T4 Y 7 a8 —)u ) (CAS BExE 5 -
67-63-0 (Y FusN ) —)LL LT)) ITOWT, KFERERGESZ H CA M
SR % F ke L 7=,

FEAMIC R U2 mRBR AR IR, A Y T a R — L BRI & L. R
B3k, A FEEEICET I O TH S,

AV 7ax =ik hoMp, R, HERH R OFERFICBN TR SIS,
WO LERNED —D>Thb, ORI A Y T —1DiFeE A ElT
VAL CHBRAYEHSC TR S v, Bix 7% - 3BT 5, WSz A1 Y
TR ) —)LDIF E A EITAEENT ADH (2 L - TRk &, b R TOEREIT
RN CH L8, R E LTERT LI 7B M ida Y T — b g L
TELSAKRRNIEE L Z L RENTWD, —FH, A Y7 axX)—aziEE L
& & DO ADH IEMEDOFEZEICHOWTIL, B % 72 B BRI O MU R B D 52
BWaARKITT LI RMAIZESH TR, LER-T, AFES L LTT., Ry
T R AT DEEBIZONWT, 4 YT un) =R EERBREEL O M2k
FoERAE S o TEFEMICEHME AT O 2 L IXARETH 5 &l L 7=,

AEES L LTIE. AR L BESEERBEENS . I T4 Y FasR ) —|
WITAERIZ E > TREBRRTE & 72 5 K 9 Zeigmae i v &5 L 7=,

AT LI EMIKEE G HEERBAGE IR OB EIC L2 R TIEIR VWO TESE T —
2 ThHN, KRBREBICBOWTHET v hTRONTEEESND T4 T ¢ b flifa i
DRAEROEEINZOWNWT, KEES E L TL, MBREECORAME O R FEEMHIC X
L2H50THY, KnBORIMYE L TOFRICENTZEMEIZBEE 6T O
Tl 7Zaw &l L7,

2&%% &L TE, AF LA AFERBRREN O A B B2
&P L7,

AZERLE LTI, AFLEE MTBTLFANDL, AihHOLZEMHITEREEZ S
72 B9 XD PRI BT LT L7z,

AEERE LT, ZBIEICH T 2 NOAEL © 5 bi/METH 727 v
AT AR T RBR AR 12 351 5 NOAEL 100 mg/kg RHE/H & SOk K1



WIEH OAL A OHEE— BERE 2.9~3.3 mg/ A/A L EZ LB L THRLNLILZR~
—Yr (1,500~1,700) L) 7R%4e~— 2 100 & L\5 2 & 2R L7z,

LEXOVARFESE LTI, W T4 Y7/ ) —)b) [ZOoWT, I_iiime L
THUIHER SN 256, ZEeMEIBRENnnEE 2 v, ADI 24 E 4 5 3T
e EREHI L7,



I. iR HEOME
1. A&
TR O RS (2|1, 2)

2. ERSTDAFR
Mg . A 7Tanx)—
424, . Isopropanol, 2-Propanol, Propan-2-ol
CAS k&5 : 67-63-0 (Y 7w/ —& LT)
1, 2, 3. 4, 5, 6)

3. #FRARUBER

CsHsO

OH
(1, 2. 3. 5. 6)

4. BF=E

60.10 (=1, 5. 6)

5. MK
BNEICBWCHEFANRO LN TWDIRNY (FEH T4y 7r ) —
V] DESREBICEWT, 8 E LT IRME, 4 Y7 a3 — (CsHs0)
99.7%LL EExETe, |, PRIRE LT TRMIZ, BEAEHRWEERT, FAFOIZE
WRBH D, | ERIESNTVWD, fHhEFE X D5 DO B USIERIZE
FOEELOHEROBRE T, UL EOBUTHEN AR I T2y, (B]R1,
5. 6)

6. FHIZEFDEE
MM EREFE I LN, 4 Y T aox — ik, RE, B3, A, EEE L
WO TZBmPICRARICEEN TV OIS THL LEESNTWD, i T4V~
28—V 3EER OVESELEN T T 2 B S (extraction solvent)
ELTIRSEKEEZETHEH I TV R ThL I TWnb, (1)

FAO/WHO AR MY EMAFESE (JECFAW) ORISR W TIE,
W 114 7FaX ) —v) OR®EIT THEHEE (extraction solvent). FHIK

1A HTHWSNZIEFRIC DWW TIE., BIHE 1 I8 FR% 2R,
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AA| (carrier solvent) MUVEE THDHEINTWVWD, (BH4)

KETIEH, 47 v/ —ZonT, GlERHE LT ER/NNRED &% i
EfEAHE (GMP) O FTHEMATAZ ENBOLN TS CREHEHHIES

21 (21CFR) §172.515) (1., 7)., TDIED, AXA A, LEViHK
OBy 7EHORLE - fIHICEHRAT 2 ERRDOLNTEY . ZNLENA/NA A
FUF LY rF 50 ppm BL R, LEVIF 6 ppm LU ROV v MY (B
— NVEGERTDUIRE PICEHICIRINT 25D ThHh-> T, TOFDORRNL I
THLDIZRD EINTND,) H20%L FEWVSTERGFRENRED LTS
(21CFR §173.240) (1., 8), £7=. O) 7F b—HH®, 7V 4L
FLIPURORE—RAY w7 F LA LY (21CFR§73.30. §73.345 KX §
73.615) (EFLANA AA VLA LY R ORFERENEHA SN D,) WRIZa—
VIRFLIH (FRAFFEUE 100 ppm LA F) (21CFR § 73.315) &\ o 7Bl Ny 52
EOREMAEOBSE N AT 2GRN (1, 9, 10, 11, 12),
(i) #¥fal- A AEBMEY (FRFERYE 250 ppm LA TF) (21CFR §172.385) Lo
THEERS - BRI (B, 13). Gi) &EFy St GEELE
250 ppm LLF) (21CFR§172.560) & \Wo-FEREEME (BHR1. 14),
(v) V=T HLEREOXH 2 A (FfFE%E 0.075%LL ) (21CFR §
172.665 KX §172.695) LW\ o 7= H LFHF o —A o H LA_— 2FEEYE (&

M1, 15, 16) EORMYOEERFOMMEE S LTHERT5Z E0NRD
LITW5D, 72k, FHEEFEF X, KETA Y Fa X ) — L2 #HEERH & LT
HHT 22 2ROTETIIMRTERNE LTS (Z]1),

RN ES (EU) TiX, 4 Y 7 a8 —LzonT, LT+ S Z
EMBDOLNTWDIED, BMFOEFE 10 mgkg LT & T AEHEAED T
THIHEEE LTERTA2Z BB OLNATHS (R, 17), ZDIED,
AT aN ) — )V EREKEAE LTHERT S 2 L, NoWn < OhoFE X I
BWTHOLNLTWDHEINTWS (1, 18), LiL, BRINAE ML
B8 (EFSA) BlF S /LERZE (2005) (EFSA05) (23Tl %%ﬁ‘ﬁk*% zhn
zééﬂ®ﬁwﬁmkLf%yfmﬂ/~w%ﬁ%¢5:a%mbt i
4meﬂ/~w@%E*H§@%ﬁMm%%ﬁ?éT*@#h%éﬂﬁwg
19), iMEEFEEIL, EU L LTCZO LI REAITRO TV RN E LT
% (1),

BAETIZ, I &R (4 7Fas ) —] [Z2o0nT, 2003 4E 12 H
(ZEAETEE LD RMEEZARIT, B REEARE (CFRk 16 1R 48 7)
IZEEDS < B EF I OKES e S (/2 0), 2004 4 12 A, &b
ZEZEEIT BROEFEORNTHERT 256, aEICBR&RITRVWEE X
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S5, EBMEFEEENMMAZRY LD TVWLH(BM21.22,23,.24,
25, 26), TN&EZITT, 200544 A, EEZBHETHNY T4 V7 v
J =V g hnfEA s (IR 22 FRIETRSE 233 %) 55 10 SO HLEIZE D <N
MELTHREL, TOMEHAEEZ DEEOBRPLAMIEHA LTI o 2, ) &
EO, TAEEAE L THERT 2E0EEFO BN OFERITR O bz
Lol ERELTWD, (B, 27)

JEA T L, 2002 4 7 HO3EE - gRfAEFERSELEESRETOT
AFEHEIZWEV, () JECFA CTEEEMICZ MK T L, —EDRPHNTE
SRR INTEY . o, () KEEKQ EU EEECHEADLSRBD LR
TWTEBEMIZLEERE W EB 2 DN BMIRIMIZONTIE, BEEND
DIEFEFFLHF O L2 ERMIZREICMITZmet 2T 5 h#a2R~ L
TW5,

ZoHEHIEW, BEAEFEHEI BN T, KB OMHEEL B ITO T4V
a2X ) =t EFEOBPLAMCHER LTI b0, | 6 T4y 7asx ) —
T, EEFEO BB LR 23 5 BRLUAMIEA L T3k b2y, &
an Ao DFIZ & - Tl 10 mg/kg () 282 THERAELRWE S ITHER L
RITIIER 720 ICRIET D 2 &, KOO —HE2 % ET 52 12D
WY GEEHE ORI T4 Y 7 a8 —)1 ) 1290 CORHIE RS EL
DELOOLNTZZ NG, BMERERIES 24 575 1 HE 1 5OBEICHKD
. BMEEZERITR LT, BmERZE MO 2 Sk, 2012 4F 3
A, YRR E MO RN EEEESEZBEENOEALTBHRE H
THAMIN TS,

ZO%, BEFBHE ST, FBEEOKEICAT CTHEA - BiFEOFERE
FENMTONIZE A, RKinHOBEREEZ T4V e ) —1E, EHDOH
& OV DRy 2T 2 BRIDAMCER LT b7, &y itz
B - T 20 glkg, FARNEAEMGDIZH > T 0.25 glkg, TOMOEMIZH -
TIX 0.2 glkg #FNENHEZ TEAF LWL D ICHEA LTI 570,
EEF G HMEMNHIA LT, TD=), Sk, BE SN HIERFICOWT,
B EEIEARESE 24 58 1 HE 1 SOREICHESE, BRNEEEZESITH L
T, BERZE MM OKERN 2 SN0 THD, (BR1, 2)

7. BREEOHNEDHE

JEAETEE 1T B EE B OR MR AN OB 22T 7212,
W T4y 7asR ) =) IZO0WT, FIEEOWIELZITTE Y 758D T
HHELTWVD, (1, 2)



I. R&HICEIMREOBE
1. KRENEE

A VTR = E, BEEAOENTHRHSNAMETHDL LS TWn5D,
Ernstgard & (2003) OWMEIC LU, AT = —FT /2B T, BEREN R
<. A8 BFRILL BRI 2 PE 2 St 72 26~49 1% D 17 B (B 1k 8 B L O &k 9 1))
DI H CTherd 1.95 pM (0.12 mg/L) . R Ths 2.5 pM (0.15 mg/L) | HE
Tl s 24.6 pM (1.48 mg/L) KO T 0.06 pM (0.004 mg/L)
DAY TanN) =)Lzl Tng, (ZR238)

(1) I’
D E RIZHBTBRIR
EHC103 (28} 55 Iz XiuiX, Bonte H (1981) O#AEITHB W T, b
k10 BlZA Y 7 asx ) —)v (3.75 mgkg (KHE) MO /—/ (1,200
mg/kg (AH) A LTV a2 —RA L EHICHERROBRSE, B 2 K
MOmMAREZNET H2RBENEHBSINTND, TOME, 47T a)
— VDO E M T EEIL 0.8310.834 mg/L TholmtE&hTWnWb, (BM
29)

Monaghan & (1995) O#&E I LiuiX, KEIZBWT, 1 EHFELL EEIH
ZVEZ . 8 HRRILL e A S8 72 25~45 % DR 722 FEMRHE B 3 1, 7T0%
A Y 7asN/—/ (0.6 mL/kg KHE ; Y 7 usN /) —L & LT 420 mgkg
{RKE®) % 240 mL KK & L CHERE O8RS 2 38R0 i S v T
Bo TORER, MIEFA Y T aR ) — VREIZED AUCo. 1T 106~119
mg-hr-dL1 EHEHSN TS, YL 3FloH> 6 1 FlomiEF A Y 7 e
J — VIR IR 30 o MILLNIC A (K 700 mg/L) I L7z & ST
W5, (H30)

Blanchet & (2007) O#&IZLE, 3 BEIZHITTEREA (1 AK%H720
100 mL : o Y7 m/5) =/ 40 g RO 08y — VB 2T ¢ A1) % 1
6 2 A, G2 BIEH L, AR A R L7z 38 BAMHER] (ABEB) 1
FIAFE ST\, 2 BB OMAO 8 %O Mt v 7 u ) —L
KT ¥ b I 370 mg/L 182,270 mg/L Th 72 & ShTWb, (B
A3 1)

2 [70%] 122V T, BWETIEHRENRTORVLN 70% (wiv) ThHDHEREL THE LT,
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@ EWIZEHIT DU

[E b E 2 R (IPCS) BREERIE Y 7 4 7 U 755 103 %5 (1990)

(EHC103) iZBWTH 5 HEN TS Lehman © (1944) oA LI
X, A X (ERIARFE) (FEE3IL) 24 Y7 ms) )/ —/b (0.93, 1.86, 3.75
mL/kg {A5 ; 730, 1,460, 2,940 mg/kg AHE) ZHEIMHIR AL (HA
) TORBAEMINTND, ZOFRE, BEEMONT Y FRE DD
TREWVWR, oA Y Fras ) —uik, 2,940 me/kg REE GO 1L
THE 2 B2 3,000 mg/L 123 L, REEOLEY TG 24 FrE% E
TIZIFIEWHEEK LIS Tnb, (29, 32)

EHC103 izB W THEIH LT3 Nordmann » (1973) O &
L, R S 7-KHE 150+ 10 g @ Wistar 7 v b (KBEME 10 L) 1T
A4 Y7 a7 — (0, 3,000 mgkg (AE) (50% (w/v) KEHKE L7T)
ZHEBRERE O &G (BNHE) T8RP ERINTND, TOREE,
BHREOM A A Y T a8 — VR RS 8 REfiIt: TR (4,800~6,000
mg/L) IZELZEEINTWS (229, 33) , EHC103 T, A#
H BB OHTH (1985) oL L ZHEIL, 4 Y T a8 —LOHELE
WIS ER GIC L s TIER SN LIS TV (B2 9),

EHC103 IZBWTHEIH SN TWAHFTH (1985) O EIC LiuiX, 18
IRFEME R S 872 10 B Wistar 7 > b (FHEHES D) (24 Y T a ) —
Jb (200, 400 mg/kg (AE)  (20% (wiv) KiEHK L LT) ZHREIREOHKRE
L, #50, 1, 2 X3 KO A Y 7a X — AV REZIET 5
BRNEfE SN TWD, ZOREE, fif A Y 7 a X —VBEEIL, Wiho
HERETHEG 1 FF##%ICRS (400 mg/kg (REEK 54 T 18.83 mmol/kg

(1,132 mg/kg) ) IZEE L, Z DKk 2 12D LT 3 FEfi#% 12 400 mg/kg
{RHE P 5# T 16.74 mmol/kg (1,006 mg/kg) . 200 mg/kg (RHEF 5-#£ T
I% 400 mg/kg KERGRETOMEOK 1/2 127> 7- L ENTW5, (B2
9. 34)

(2) 2
D EFZBITZE9H
EHC103 IZB W T H 5 H STV 5 Natowicz H (1985) oAz ki
X, T3 — UKAFIE OBEEE R 72 < IFHERED IEH 72 A Y 7a X ) — L&A
PEFREEER] 16 (46 A LME) OIiER A Y 7 1% ) — Vi I b
WHREL LWzt EhTnd, (B#29, 35)
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18D Monaghan & (1995) O#EIZ LAUE, KEICKWT, 1HEMELL
A A YE L. 8 BERILL e X7 25~45 O REFE /R FEBRIE B 3 #
W2, 70%A Y 73—/ (0.6 mL/kg (K8 ; 1 V7 m /) —/)L & LT 420
mg/kg (RE) % 240 mL KIEHKR & U CHIEIRE 0B S 8 2 R B0 e S
TW5, ZTORER, MiGFHA Y 7 aX ) — VIREICR D 5N E (Ve) 1%
0.472~0.549 L/kg KE L B SN T»W5b, (BH30)

Gaulier H (2011) OHEIZEIINIL, =T 4 —IZBW T L 0OME
ZELA L., ZO®%ER, ERLX O K[EFREWE S, =7 1 —
26K 1.6 HIZRIZHTE Lz 12 g IEFI SRR STV 5, HfRicisn
TR, BAREY. FELOMF A Y 7 a R —VEEIL 8.3 mg/L, 21.7
mg/L.52.6 mg/kg & N 4.8 mg/kg, 7 & b 2T 631 mg/L, 37.9 mg/L,
13.2 mg/kg X 36.3 mglkg Tho7z& InTW5b, (BH36)

@ EMIzBITE50%

EHC103 iZBWTHEIHEINTWD Wax 5 (1949) O Lk,
ARy RS — )L R U AFRETHEEL 721 XOWELEZ A Y 7 X
J —/b (1.25 mL/kg 1A ; 980 mg/kg RE) (10% & A LB A KRR &
L) T 30 R T 22BN ERINTND, TOME, HEXSSHL
L7ciik, Fhiwk. g, B, WMEOVERHOETICA Y I asn s —u
DAL TR Y, MK ORI IR E OREE oML Tzt &h
TW5, (29, 37)

EHC103 IZBWTHEIHEINTWD Edd =W (1985) o#issiz ki
X, 18 BEfil#e A X7 10 @#s D Wistar 7 v b (FREE S JT) oA V7
/%7 —)L (400 mgkg IAHE) (20% (wiv) KiEkE L) ZHERAO
Feh L, #5450, 1, 2 O3 FE#% o il QNS G- 3 R % O ATk, B
g O Y 7 e X ) — VIREZRET 28 BAERmINLTND, £0
fEd, Bh- 3 i o M H Il QN AP, B O Y 7 e X ) — g
FEEIX, WY 10 mmol/kg (600 mglkg) 002 2REETH Y | AR -
HWEMTREI P TmEINTWS, (BE29, 34)

@ Mmi&xBEM &AM
EHC1031Z8W\WTH 5| 41T % Raichle 5 (1976) DA KX,
T 7OV ER O SEENRIZ[11Cl 4 Y e —b (0.2 mL) . RWT
[150]H20 Z HA[EIEA U #BRY/E o ik b B8 FH e i 25 2 311 4 2 3R BR 3
Fhi S TW5b, TS, 50 mL/100 g fi/min ORKILFIZ BT, [11C]
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AT asX ) —)LIEANED 99% N MEMEM 2@\ L7z I Tns
(29, 38)

@ RREE. BRE. AT ~DOBITH
JECFA £ / 77 7 Food Additives Series & 42 & (1999) (FAS42)
K ONEHC103 128 W THBIH & TW5 Lehman 5 (1945) ORI &
WX, 7 v MaA Y7 e/ — (25% ; 1,870 mL (1,470 mg) /kg (K&
[H) Zfok#FE4 % T HARRBRICB W T, BERLET (20 HE) @ Fi1 O AT,
HEOWN A Y 7T asN ) — A SnizZ E226, Lehman & (32 #)
M EB I 2N LA Y T a ) — VICRESN T2 LTS
MTHLHELTWDS, (BR29, 39, 40)

Wood & (2007) O#&EIC LAUE, KEIZHBWT, FBTZ KTk 1~2
H%%@&U%@Mﬁ%#@% FOHEH (KRAOFEHHREHEICLs ST
%) ZLTBICER N T —V v X — A E TIRE 2,340 g DF AR
(ﬁ)%mﬁbf AR L7z 35 s etE 1 BRI ST b, B i
MOITA Y TN — it ESh, Ao 7 v a— gt S g
Mol ENTWD, FIaEROM P A V7 a ) — LV REIFHA 1.5 K
#% T 1,400 mg/L Toh-o7=72%, H4E 10.5 BEREI#% LI Tl FERIE (20
mg/L) KifiCThHholzEINTWD, LR, 7 b RERH
A 1.5, 10.5, 24 J O 42.5 BERi]#4 C 160, 180, 100 & TF 30 mg/L T -
TSN TW5D, FrAaRMF TOMEMEREZZ T T, REE O FRE 2 #
ELT-E A, HPFE 4.5 B TA V7 a X — V3 H FIREARR TH
SN, T I 310 mg/L TholmtENTn5, (B4 1)

(3) AARRNZEH
@ EFMZHEITHIERAEH
EHC103 TiX, A Y 7 "/ — V& @ESNloe holfhns 7'
PR L7 &7 5B ORENFIHINTWS, (BE29)

EHC103 (2B 55 HIc LiX, ko Bonte » (1981) O#MEIZE
wT\tFmﬁhﬁ/7uﬁ/~w(&Mm%@%i)&ﬁi5/—w
(1,200 mg/kg (Af) # ALV Va—R L L HICHEIROEBRSE, #
But% 2 R o R EZJET 28 AT I TWD, ZORER, 1V
ZTasX ) — )L OEEMLTEEIL 0.8310.834 mg/L THoz& SN TW5D,
B LUMEREHNCOWT T U A AL T 7 X —PERMLTA > F 2 _X—
ML A, A YT axy — VREITER 1 FEE%Z O mEEE T
2.27+1.43 mg/L IZHML7-L &N TnWb, 2oz tins, EHC103 Tl
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AT anR ) — R THRBIEEERE o THnH EHESNLTND, (B
fH29)

AV TR )= VIOV TORRTIIR VD TEET —ZTHDHN,
Frezza 5 (1990) O#EIZ XX, 7T/ a— UKFRE TR WE 28 61 (5
PE 11 B Ot 17 ) Ic= & 2 — A Z2# 0 (300 mg/kg (AH) &
7= 2 oPbBhEEIC XA R E B L TCleig Lz 2 A, B XL
DHIELS, BHED 283% Th oz & S TWb, £, [F UHE O F HFIRKS
BEDONIREE FAERBE OV A N VST T L3 — Uik FER:ZE (ADH)
EHEZRE LS A, B (0.046+£0.005 nmol/mg 7= A H/min) 3%
M (0.025+0.003 nmol/mg 7= A H/min) DO 1.8 @\ EMZ /R LTz &
INTWD (BR42) , —J, =& 7 —LORIGRAIE, BRRBLY
b+ BRGNS ETHY o, BINS =X ) — LD T5~90%1
JFig© B bR R OKICEB S D Z & 2% Agarwal & Goedde (1990)
DUE2—IZBWVWTELHLNTWD (B4 3) Z&hhn, HToO ADH
EEOMZEL, BRO&E SN2 ) — VORISR E B A2 5 2 700
AREED B A D,

18D Monaghan & (1995) D& IZ LAUE, KEICKWT, 1 HEMELL
FEGEAPEX . 8 KDL B S 7z 25~45 O/ FERLEE B M 3
2, 70%A Y 73—/ (0.6 mL/kg (K8 ; 1 V7 m /) —/L k2 LT 420
mg/kg (RE) % 240 mL KIEHKR & U CHIERE 0B E 8 2 R B0 e S
TS, ZORER MEF T & b REIZR S AUCo-.. 1% 1,316~1,486 mg-
hr-dL! tEH STV 5, (B3 0)

AF S (2009) OEEIC LHIE, T — UKTEERE 638 il (BiE
438 51| K Ot 200 1) @ ADH1B O3&n1-H % 7,2 3B 2N £ S v T
5. ZDOfER, ADH1B OBEMNZANZLMETRD bR hoTc & &
nNTW5, (B4 4)

kiR Agarwal & Goedde (1990) O L b =—(ZXiiX, 8 N ADH D
BRI ONWT, T U7 RREE I —1 v/ SRA N E OZEDOFIEN
BRI Tnd (Bf43), Foo A Y7o ) —LE2EE LR T
X2V D THEET—XTH DM, Dohmen 5 (1996) DOALIZ LiiX, H
AN OBEANRRE (% 10 #)) (o= /—/ (300 mg/kg KE) (5%
e LTC) ZHEFFARNE G OB DB R S, glELEEIC L DR 3
LT EZ A, HRANTIAANRERIEICR L THLNITEWEZ R LT
LEInNTns (H45),
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Lee & (2011) oFICLIUE, RIFFEZETE L L TRBLS R L
t hdZZ A1 ADH1A, 1B1, 1B2, 1B3, 1C1 #L <% 1C2, 7 7 &
MADH2 X327 7 AIVADH4 LA Y 7 uxX)— L= x /) —) L%
25°C, pH7.5 U Uy 7 7 —H T NADYOIFETF TA »FaX— 925
in vitro BRIV E S TCWD, FOREHR., MR 2 £ T Vinax/Km 1Z.
TR )= NVEFEEE LIZEEE 100%ETHE, AV Tax) — i fE
tLizé&xmnsZ A2 1ADHIA T 590%., 1B1 T 2.3%, 1B2 T 0.25%. 1B3
T 0.99%, 1C1 T 0.36%. K" 1C2 T 0.58%. 7 7 AN ADH2 T 0.72%.
Iz 7 7 AIVADH4 T 0.36% &, ADH1A #fr&, 4 Y7 a/X/)—1LD
ibiz=% ) — L XD LIEETHL Z ERHLNIEIN TS, (B
46)

Q@ BWIBTHERRLEHR
EHC103 (2 L, RN TA Y 7 e X —undERREN ADH IC X -
TT R M ATEBRENDZEBT v b, A AR I F 2N L < DR
R CHLNZ SN TS, (B2 9)

EHC103 iZBWTHalH S TWwad Kamil & (1953) O KX,
KEK 3kg DUV XA Y7 —/L (5mL; 3,900 mg) % H[a| 5]
OBs (FNHEE) T2RBAERINTND, TOME, BH5% 24
R B EED 10.2%DA Y TS ) — N7 )vr a Ui ais &
LT ENZEERh TS, (BR29, 47)

EHC103 (28F 55 Hic LAiX, Siebert » (1972) O IZEBWT,
Y XA YT —) (750, 1,350 mg/kg AHE) % HEIFHARPNE S
Lz ZA BEED 64~84%D A Y 7 usX ) —inT & b gk En
rEEnTtns, (BHR29)

EHC103 IZEB W TH 5 H & TW% Chen & Plapp (1980) DO#& 12 X
x4y 7a—, [U2HlA V7 asR ) — )L kN ) —)LZD0N
T, v b~OHEBERRO®E (in vivo) XI3KHZ » SF ADH ~O#sn

(in vitro) Z=A1T\N, EILH OERLEE Z g3 23BN FEhi S T\ 5,
ZORER, A4V Ta) =) [U2HIA Y 7 axX)— LTS ) —LD
Felb (X, invivo T1.0:2.4:4.1, invitro T1.0:2.3:9.6 TH-o7-
E X TWb, Chen & Plapp 1. /Y 7/ —E[U-2H]A V7 X
J =)V & OEALIEEFA %N in vivo & OV in vitro TIRIERI U CTH o722 &
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MWe. Ty MEERNTOA Y T aX ) — VbR EIXITIE ADH O A &
STRESND EFERLTWS, (BH29, 48)

EHC103 (B 55 HIc XiiX, Cederbaum & (1981) O#EHIZH W
T, AV Tanx)—=NEI7y MFIZ7n Y —Alg0dFxF X —ElZ Lo
THBibshbsEIhTnsd (B2 9) 23, AERNIZBWTA Y 7 rx
J =IO KERSIE ADH IZ X » Tk & h 5,

EHC103 IZBWTHEIHEINTWD =W (1985) sz ki
(X, 18 Bp#f R <7 10 i Wistar 7~ & (F8EE 5 8) (2, ADH
fHEAICTH D 4-AF 7 —) (0, 300 mg/kg (KE) % H[AIFE O &5
L. #0O 1 WfE#%IcA Y 77— (400 mgkg KEH)  (20% (wiv)
Kisik e LC) ZHEREA&EELG L, &5 0, 1. 2 KO 3 FFfEZ O i af ot
(25 3 K% ORI, BE & O A Y 7 e X — VRE A2 JIE T 53
BRNERE STV D, TORR, 4-2AF LT Y — VIELE R GRETiX
Mo Y 7asx ) — W REIIR G 1 Rl I A (18.83 mmol/kg ; 1,132
mg/kg) IZEL, ZTO®RMKLIEAD LTES 3 Kil&IZ 16.74 mmol/kg
(1,006 mg/kg) IZ7xo7mt SN TWb, —J, 4 AFNLET VS —)LALE
WHERETIT, Mo Y T ax ) — VRERER 5% 3R EA Lstir, &5
3 KEfH1£ 12 27.85 mmol/kg (1,674 mg/kg) ([Z72o7= &L &N TW5H, mH7
Y R URERRG SEFRE CEBRMIZER L, 42X FAE T Y — LIEENLE
$H-H#ET 9.35 mmol/kg (562 mg/kg) (ZHML7-DIZxf L, 4-AF L EZ
V' — VLB GEETTIEE DOF 1/2 @ 4.49 mmol/kg (267 mg/kg) ~D N
Wt EFolmtENTW5D, &E 3 R O A 3l ONT AP, B & OV
A Y7 aR ) —VREIX, WIS 42 F e T Y — LALE & R C
BB GREOR 2 fFICHEM Lz SnTnWb, —F., &5 3% oMmF
A N, B O 7 R R 4- A F LT Y — L ALE B B RE
THEMEREREOR 12 12D LS Tnd, DLEX v HFAmiE, o
VFa R ) — )L OAEENERLLZ ADH "5 L TWD Z LR L &
LTWb, £z, BlEA Y 7T anx ) — Lk % ) — )L REE&RS T 5
BRNEmSNTEBY, Y 7)) — )LOAENERIIH SN2 &
5. FFHIZ ADH OA Y 7 u/ ) — Ukt 2 MER RS X ) —L
IZRT 22T R TRV E LTS, (BE29., 34)

® HEHH@HERNZEHOEE
EHC103 IZBWTHEIHEINTWD Edd =W (1985) o#issiz ki
X, & MBMEEBIEEIOT 18 KRR S 72 10 M O Wistar 7 v b
ELLIT 10 B0 ICR ~ 7 AMHEER LUIZAFEO YA kY LSy
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(60,000 g b3K) LA V7w — A XiZ=¥ /) —/L L % pHI.6 T NAD+*
DIFEFTA v FaX—hrL, 1 5% 7=0 » NADH, 45 & CH ADH
EHZRET D in vitroiRBNERINTWD, TORKER, BN, 7y b
MR~ RZBITDHA Y Ta) — a2 IEE L& XD ADH I,
&)= )VEHEE L L EOREEEZ 100%E T 5 & FENEI 9~10%,
30~40% K% DN 30~45% Th o7 SN TS (B2 9, 34) , AER
S LT, AKRBRIZA Y T e X)) — a2 EE Lz 2O ADH &M
FEBZHE L0 TIEZ2WNW 2 n, KRBEE D> T Y 7Tty
— IVDOERNEBROREZIZOWTHEI 5 Z i TaRrneEzT,

(4) #Eit
D EMZHITEHHE

EHC103 (28 W T H 5 H STV % Daniel 5 (1981) O#4512 KiviE,
KENZBWT, WMERA Y 7 a8 — & KRS 1/4 4 B A TS 38
AN BM GEF 1) LON0.5 354 > b (K240 mL) kA 72 26 mk ot (GE
B 2) B, Tra—LERARBOH DA Y T aR ) — Ltk ABES &
LCHIMTESNTWD, SEF 1 ofmp A Y 7 asx ) — VR EIXARRRE S %
O 9 K% £ T 1,000 mg/L 7> 100 mg/L £ T L., FEF 1 & OYE
Bl 2 DA Y7 asl ) — ) VREONEHNE 155 oM (8 2.6 FFfE]) &KW
187 4y (% 3.1 B§f) CHEH SN TWD, JER 1 I2OWTITARRE 7 FF
M. EF] 2 IZDOWTIEABE% 40 KM F 7 & F ARERHIE S 72203,
ZOWKEEITES VB E2EH TN TE ozt ST 5D,
728, Daniel 5%, WIEFIE b7 Vv a— LELHBERNH AT, BEEOE
NEIXT v a— VRN B A FREME AR L T 5, (B2 9.4 9)

EHC103 (2B 55 HIc LiuE, Eifd Bonte & (1981) O#HiFIZE

WT, B MIOBNIZA Y T X —)b (3.75 mglkg (AE) K= X ) — )b
(1,200 mg/kg (AHE) #A4 Lo VVa—AL L HICHEROER IS, &
Bt 2 R o iR 2 JET 2R BN Em I TW\WD, TORR, 1V
TasR ) =% 2 KERFPPIEERIIRGED 1.9% Tho7z & S
TW5, (ZHR29)

EHC103 iZB W T H I H SN TW5D Eilid Natowicz & (1985) DiR+E
W2 XAUE, KEIZB W T, 73— UARLEE O BEERE 2 722 < IFHEEE O 1IE 5
A Y Tasx ) — Atk R EIER] 161 (46 BN SET STV B,
ABERED MIGH A Y 7 e X — VIREEIL 2,000 mg/L TH Y K fa &
EBIC—RATREA L, 20 6.4 R ThoTo L ST D, —
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J7. ABRFFOMIET 7 b U EBEIX 120 mg/L TH Y . FOI1X 22.4
HBfThol-t &N TW5, (29, 35)

Pappas © (1991) O#EIC XX, KEICEBIT D 35~T3 DA V7
1% ) —VRVERERIER 5 6] (95 2 FIEE— AW 2 [N T 35 42 FIE
L72bD) BN ENTWD, A Y 7 as ) — VREIXHERENS
ABEE TICE LI (0.5 BEf~3 BFRE]) [k VEEx THo =0 E T
165~2,200 mg/L TH V. ZOiIE 2.6~16.2 FFfi] (F¥ 4.2 FEf)
TholzltENTWA, IMP7 & b EEIXEE T 1,250~5,850 mg/LL T
B0 O AR B ALE 72 U C 18.8~26.2 BFfE], FEUL A Bh AL E &
D TT76~T8KlTHh-1-LEnTWb, (BHE50)

1R Monaghan & (1995) O#&EIZ LIAUE, KEICKWT, 1 HEMELL

A A YE L. 8 BERILL e X7 25~45 O REFE AR FERRIE B 3 H
W2, 70%A Y 7' msX 7 —/ (0.6 mL/kg (K8 ; 1 V7 m /) —/)L & LT 420
mg/kg (RE) % 240 mL KIEHKR & U CHIEIRE 0B E 2 3R B0 e S
TWb, TOFREER, MEFA Y 7 a ) — VIR E IR D PEEE & 85U
0.715~0.746 hr! L RSN TW5D, Flo, MEPT7 & b AREICR D HE
T3 B TE R0 0.0365~0.0445 hrt L E X CTW\W5b, (B3 0)

Zuba & (2002) OHHIZLIUEL, A—F > FizBW T, &EFETA
Bt L7z 16~75 kD7 /L = — )VELHER] 169 # (F4: 147 fil k Ot 22
B BT ENTNWD, £ OJEH THEEREENZBO LR, 55
57 FIZ DWW T ABE% 24 BERERIFIC I A Y 7 e X ) — VR E &2 JIE L
L2 A A TT5.6mg/L THY, ZTOHEMIL 4.82.4 K] & HH &
nTns, (BH51)

kiR Blanchet & (2007) OiREICLIX, 3 HEIZREPTHEES (1
AM7=0 100 mL : A Y 71X =140 g KOXT R ) — VIR 27 g &
H) 124K, F2EAL, PR E2RIE Lz 38 M EER (A
BeE) 1 BIBHE STnd, MiEFR 7T bR EF—RATHED L,
ZO¥RIL 2T I ThH -T2 SR TWb, (B3 1)

BHMEYULEVEME, TARTR VBT I ) oo 27=25—F (AST) @&, 79=v73/ 5227 =5—F (ALT)
EfE, y"GTP BE K OT T I AREN TN ZENEIER O 40.83%., 62.1%., 53.1%., 63.2% K% T 32.1%IZFBD b= & &N T
W5,
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@ WICHITEHHE

EHC103 iZB W THalHENTWD Lili®d Lehman & (1944) O#is
W2 RAUE, A X (HERIAREE) (B3 IL) 124 Y e 3/ —)b (0.64, 1.28,
2.56, 3.84 mL/kg {KTE ; 500, 1,000, 2,000, 3,000 mg/kg {KTE) % Hi[A]
RN B G- T 23BN i ST D, £ OFER, 3.84 mL/kg (KE £ 5-1%
T, &5 1, 6 KON TEEBORY A Y 7)) —LRED 3,280, 2,130
KO 2,390 mg/Li T - 7o DIZx L, &5 3 I¢fi] 1R O MIs% iR A 3,110
mg/kg, MEETIEE N HE T 3,660 mg/L TH-o7=Z L5, Lehman &
(34 Y T a X — Vs RUSN OfEREE (BIR & OMERR) 726 bRk s 2
EEERML TS, (BH29, 32)

EHC103 (28T 55| Hiz X#iX. Abshagen & Rietbrock (1969) Dk
BIZBWT, A4 XA Y 73— (1,000 mg/kg KE) % fHIRNES
L7z &M pEEEEIIZ4EF ThHom ENTWnE, (B2 9)

EHC103 (Z28F % 5 HIZ L4iE. Rietbrock & Abshagen (1971) @ L
Ea—IZBWT, 7 MZA Y7 a7 —/ (500, 1,500 mg/kg KH)
ZNEPENT G- LT & & ol HRR BRI 1.6 R R OY 2.5 I T o 72
EINTWD, £, 7y b, A XXV FICRGINTZA Y Tarx)
— NV R OZEORBT & b X, i (FK) 2»HHEiES ., i
R (TG ED 4%LLT) ICbkittans L &hTnd, (B2 9)

EFSA05IZ2BWTH 5[ H T3 Slauter & (1994) D& LiviE,
T~9 D F344 7 » b (FEEHERER 4 VT) 1Z[2-14ClA vV 7R ) — 1D
AR E#E 0% 5 (300, 3,000 mg/kg RE) XX 8 H MK E iR O #%
5. (300 mg/kg KE/H) #1THORBMBEM SN TS, ZORER, BEH%
T2 B O CREME I T R 2 LT) . R (CO & LT) | R
R ORI, 300 mg/kg (RE R GEEORETHE 5 &D 56.6%.
24.6%. 5.9% &% N 0.7%. Mt T 54.7%. 27.4%. 4.8% K% X 0.6%. 3,000 mg/kg
(R HL 4 5RO 1T 68.2%. 15.8%. 8.3% % 1} 0.8% . M T 70.9%. 15.4%,
6.8% K 0.56% ThHolo& S TWbDH, F£7-. 300 mgkg KHE/HKEHRE
FEDOIET 52.8%., 28.6%. 5.4%& T 0.9%. MET 55.3%. 27.3%. 4.5%M
N 1.0% TholztShTnbd, (19, 52)

(5) FRPEDF LD
UEXOARZERE LTI, 4 Y 7 aX) — LORNEIRRIZOW T RO
EOWFHM L7z, Y 7 a7 —)uide bl JR%, HERH &R H
ICBWTHRHIND WD L EENMED > TH L AERE A Y
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2.

T a N )=V DX E A EITTHEE THERESCNIRI S 4 (RIBCRIT M=
IZRBR,) . E DI R 30 /5~2 KR FEE TR ICET 5, WIS
NleA Y T ass ) = i3kkx ik - fa B0 L. B K OHIT ~OBAT
PR ONZ MR BE P @ N B b v s, WIS =AY Trx ) — LDl
ENEFERANTADH IZL o Tlfbsiv, 7T M ZARKT D EEBIT—
BRIV 0 CEBRIA SRS 2T D, B MBI HeEEEIC X ST
2 )= )VORFHZ O W THEEDHFERRE SN TNDEN, 4 VT rs/N ) —)b
BFRE L L e X OMEEZRBTHHMAITE NN -T2, T2, 5%IBED
TH )=V ERAOREG L& X opEEEIC L D REHZ OV TRIEZDFIE
ML S, & N ADH OBERZEMEIZOWT b RIEZDOFIEN RS S
TWAHR, ADH DA Y 7 a8 — UAREHNE M 2 B RR ] C il U 7= Fn 52,
e oTe, A Y T —LDO N TOERFMIX, 2.6~6.4 B[ &
BRI R T H D, RS & LCTAERT D7 b odx 18.8~27
K CTH Y, 4 Y7 aX— it L TRIFRIICDZ > TEKRNICE £ 5
ZENTRENTWS, —H., AV TanN)—LEEEL L XD ADH i
PEDFEZZIZHOW T, 8% 7 B EsRAE ORI R B DR 28 % ] F
TEIRMAIFELN TR, LER->T, REWT & F ok a8
DNT, A YT — VR D EERBRAGE L e MBI 2HAEZ -
THEFEHNCGHEZ4T 5 Z S IXATRETH D &Ml L7z,

=k

(1) EizEMH

@ DNAHEEGZEHEEZELTIAR
a. Invitro MXEBSHEKXM (SCE) HER
EFSA05 }, (R2-T /3 ) — M ZOWNWT DA ) —= 7 R T —#
v~ (SIDS) #IHEHMmEHRE = (1997) (SIDS97) IZBWTHEIHE
T3 von der Hude & (1987) O#EICLVE, 41 Y 7 m )/ — b
(R 99.7%) 12OV T DT ¥ A =— K « /NI A X —[ififiiE 2 B e
ARk (V79) % Bz in vitro SCE ik (F &R 100.0 mM)
NEMBEINTEBY ., REHEHEILROFEIIOPDOOLTRETHH T L S
nTtns, (ZH19, 53, 54)

b. SOS 7 OEHE
EFSA05 [ZB W T H 5 EN T % von der Hude & (1988) D #fs:
WZEE, A Y T e — il HOWT D Escherichia coli PQ37 % FHW
7= SOS 7 mEillr (HEAF) NEMINTEL ., REHEHERDOA
WizohboTBEETh T2 EnTWn5, (BR19, 55)
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@

a.

b.

B FEARLEEZIEE LT 5

MEMERANSEIFREALTEAR

FAS42, EFSA05 & SIDS97 izBWTHa|HILTW5 Florin H
(1980) DHEIZ L IE, A YV T a8 ) —)WZHWC, filliE (Salmonella
typhimurium TA98, TA100, TA1535 & TN TA1537) & H W\ 7-18 )R 225%
AR (3 umol/plate ; 0.18 mg/plate) 2AFEfE SN TEY . RFHENME
BRI b LTEETH T EINTWD, (BE19, 39,
53. 56)

FAS42. EFSA05 Kk SIDS97 IZ2HB8WTHaH I TVW5S Shimizu
5 (1985) OWEIZ LN, 4 Y T a8 —=LIZONTOME (S
typhimurium TA98, TA100, TA1535, TA1537 &Y TA1538 i (N
E. coli WP2uvrA) % AW TZARIRZEARAE AR (b 1 & 5 mg/plate)
DEINTEY, EHEHEIEROAEEIZO DL TREThH T L &
nTtng, (BH19, 39, 53, 57)

FAS42 }; X SIDS97 2B W T HalH I TW\D Zeiger & (1992) O
HECEINE, AT e = oW TOME (S typhimurium
TA97. TA98, TA100, TA1535 &N TA1537) % HV =18 IR 25828 ek
B (e FHE= 10 mg/plate) MEMi I TR, RHENEELSR (T v b
R ONBAE—[FlEHK) OFEICO DL TRETH T SN T
%5, (ZH39, 53, 58)

JETOC (1997) o#WEIZLEL, Y 7 e — (FiE 99.5%)
IZOWCOME (S typhimurium TA98, TA100, TA1535 } O TA1537
WONZ E coli WP2uvrA) %= W18 R L Bl (ke HE 5
mg/plate) AEfMINTEY , RENEEIROFEIZ) DL TREMET
Hol-bEhTnWd, (BM59)

[FEFEEMEZE AL DATERREEAER

FAS42, EFSA05 JU* SIDS97 (IZBW T HEIHEN T2 Kapp b
(1993) DHMEICIAIUL, A Y TR —ZONTOF v A =—X -
DA S —INBEHOREE R IR (CHO-K1-BHY) & Wz 6-F 477 =
> (6-TG) HEHIME & A & 92 HGPRT J&5 2 O AT ISR 28 Sk Bk (I
i 5.0 mg/mL) 23 FEfE S TEY | AEHTEEROFEEIZ» 0D 5
TRETholEnTWs, (19, 39, 53, 60)
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c. avTaINIFRAVECFREALTESR

Palermo & Mudry (2011) O#FHEIZLINIEL, v avPa v x|l A
y7asN ) —n (0, 50, 75%) ZW AZRE I HHIREAR » Ml
FhINTWD, ZOREFR, 100 R4S 720 28R > MO xRS
HEEIMZHEMEBRMEIIRO b oo STV 5,

T2 PR T B R Y 2 7Y g UNRTEICA Y T a X —L (0,
75%) %Wk NZRiR SH, 24 BEfli] Z &L 12 4~6 HEmORAAME (Base) 5
VL& DRl E 5 AR TRV L, 74— K ([FARERER) A~E 215
DML MBIERB N ER SN TS, FORE. WTFho 7 L—RiC
BT H BRI R TS MEBIER O A B 2RHINER O bt/ d o
eI Tnb, (6 1)

@ ZREBAREEZIEELTHIHR
a. invivo 2BAREFEHER

Barilyak & Kozachuk (1988) O#HEFIZ LiviL, HEZ > MIA Y 71
N — (0, LDso® 1/56 FHY H & (2,260~12,800 mg/kg (AH D HipH
NTholzlINTWD,)) ZHEFEHIZEOKRE (FNFEE) L. &5
A8 WEMZIC & & L, RIREEHEMin 25 L, 2O aEZ2 85T 5 in
vivo Y R LR AN EME ST WD, F ORE R, HE R o HEHEE
(T HEET 0% T o 7= DITx LI GHET 1.220.5%. B2 O H Bl
JEII X REE T 0.520.3% CTH - 7= DI LFERET 1.0£0.4% ThH - 7=
EEINTW5D, Ll E LY Barilyak & Kozachuk 1%, KBRS T CTA
TN ) =V B IS R E RN L OB B RS R b
ELTWs, (M6 2)

b. IFTo®W$EZRA 5 in vivo /MERER

EFSA05 & OF SIDS97 2B W T HaH SN T2 Kapp & (1993) @
WA IC L, 8~11 #d ICR w7 A (K BEHERER- 15 IT) (21 V7
a8 —)b (B & 2,600 mg/kg (KE) & HEIEENE S L, &5 24
RF . 48 IFfEITZ XX 72 WAL I S BERERESS 5 VL3 > o F Al o
IEZYEIR EK (MNPCE) O HEBUHE A L5 1n vivo /MERER ) FE i
ENTWD, ZORE, EHETH S 2,500 mgkg REHEGHET, &
5% 72 BERILANIC 6 PENSETE L, 417 L7 I3RE D 23580 5
N, WO ERETH MNPCE o HEBEE 1A E 2R INTERD &
NP, B chotEnNTWnS, (BER19, 53, 60)

c. 2BREBEFZHEELTLHZTDMDHEER
EFSA05 K& O SIDS97 ([Z81F 551 HIZ LiviX, Griffiths & (1980)
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DFHEIZBNT, A V7T asR ) —)ZHOWT D Neurospora crassa % Hl
W Yu o (KRR 5Bt 2 R AR N E i S TR Y . RENEH L RIEFIE T
T Thotct &N TW5, (BHR19. 53)

ik Palermo & Mudry (2011) O KT, 0~2 Feffln, 24
~29 R X 4 BlORRE > 3 7Y a uRZifEic S Y 7 as ) —
(0, 75%) #MARFESE, 24 K Z &2 7 Bimolts . Mg 10
*xf 156 DR TORR L 5 FHEFGE THRV KL, 7v— R I~V EE5ME
Yt KRRy R RIMERBR N Bl ST b, ZOFER, ¥Rl T
LT N— KT OHITEBWT, 24~29 FFE s ZEE CRHREEDOK 50
£ 4 Bl ER TR T BEEDR 6 15 DML AR RSB DO B8N (p<0.00001)
MRH LN E STV,

B, 70— R 1 OHEIZHOWT, () Sk 24 BRI A Y T a8 —
I N TR S CARRED (WAZELRE) XG5k 0~2 REff&iIc A
TR ) — )L ERARTESET 22 BEBICAZR (BESASECRE) 17
W, ENENOREZBET 28 BRA IS TS, TORER, KoY
EOARREERIT, *TREET 0.036% TH - 7=DITk L, W AAERET
1.683% & A EICHI L 72 (p<0.00001) 7%, [EEEAEEETIE 0% CTH
Sl ENTW5E, (6 1)

LEX W ARFES E L TIL, in vivo YR B ERBRIZ I W TR E D %
HBIZE PR EERRONT-E SN TND T Ll oWNTIE, HEZOEM
DHREINTELT, FHMEOMRET LI LILTERVEHBI L, 70,
vavYa Nz AnERBRICE T A2 REERR GBI OV T, AR
ICEROBRWVEREO—HEOATEMINTEHBROBRTHY . HIEHE
BLI LTIV AN hoTot SN TWA, ZEDIED, Iin vitro DR
IZBWTETEETh T2 &, KT > WEE WD In vivo /MERBRIZ
BWTEETHT2Z e, IS T4 Y 7 a ) —)v) I[ZiFAEKICE -
THERIE L 70 5 K O 2B R MEIT 72V &3l L 72,

(2) 2a=EH

R1DODEBY, A7) —=)LIZHONTDT v b, T A, UHXEN
A X AW AMER 0 & G332 B GE S S STV b,
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F1 4v7Aan/—)LIZz2o20WTOEAMROKBSEMHABREE

BT LDso (mg/kg (KE) BlEEHIM SR

Z vk 5,280 3 HH Lehman & Chase (1944) (29, 53, 6 3)
5,840 14 HH Smyth & Carpenter (1948) (2 9,53, 6 4)
4,710 7HM Kimura & (1971) (29, 53)
5,500 14 B Guseinov 5 (1985) (2 9, 5 3)

~ A 4,475 14 B Guseinov 5 (1985) (2 9, 5 3)

At 5,030 3 HIH Lehman & Chase (1944) (2 9. 53, 6 3)
7,990 1 AR Munch (1972) (29, 5 3)

A X 4,830 3 A Lehman & Chase (1944) (29, 53, 6 3)

(3) B iRERSEM
@D Lehman & Chase (1944) ™5 v b 27 BEHER

EHC103 MO SIDS97 IZ2H8WTHEIH I TW5 Lehman & Chase
(1944) O#HEIZIIIL, T v b (BFMHES 5L 1214 Y TNy —)b
(0. 0.5, 2.5, 10.0%. Mt 0, 1.0, 5.0% ; & 0. 600, 2,300, 9,200,
i 0. 1,000, 3,900 mg/kg (RE/HAY) % 27 HEREIHOKE 57 2 B3 5%
M TS, TOREE, 10.0%& 58 () TEREWDPPOKZHREIZ LD
B h T~28 HIZHEL L7zIEh, 0.5% 4% 54 () T 2/5 VT, 2.5% ¢ 5-#f (1)
T 3/5 PEMMBELE L7273, 0.5% K N 2.5% &% 5 RETOEN & fERT 5 Z LI
TERMoTZEENTVWD, KEICHOWTIL, D 1.0%LL EoF TR
BRI M D7 0 EINENH 23 B S du, O G T R I3 IREEIC L
T 1.0% % 5H T 12%.5.0% & G5-HE T 10% (&Koo & ShvTnbd, — 75,
HED 0.5%LL ED P HRECHRGBA6% 13 DT 0 e B 23 7 o -
D, TORBEETRECIZEEENAONTZE I NTWVD, BAKEREIZD
WK, FHEMABMORD N RS-0, 222V T Lehman & Chase
X, BREOIEBEIC L 2 MEERIC L2 b o THDH E LTS, D
I, —CREE, ARSI ONSHIRR K OV B AR oA O, T (R,
Jitio Do, P, B OEIZOWTOLEMINTND,) [ZB W TH
BE DR GICEE LA FER BT N holzl ST D (B
29,53, 6 3), SIDS97 TIIARERIZI I} 5 NOEL 23/ T 600 mg/kg
(RKE/H, #T 1,000 mgkg (RE/H THDHEINTWD (BE5 3), AZE
BaE LTI, ARBICB T 2R ESMEN D2 L EN D, KRS
BT 5 NOAEL OFEli #1772 1=,

@ Pilegaard & Ladefoged (1993) M3 b 12 BERIGER
FAS42, EFSA05 }x X SIDS97 IZH W T Ha|H 4T 5 Pilegaard &
Ladefoged (1993) O#&EIZ AT, 3 72Hlisd Wistar 7 v & (%K
22 J8) 24 Y a7 — (0. 1. 2. 3. 5% (w/v) ®; 0, 870, 1,280,

4+ Lehman & Chase (1944) & U Smyth & Carpenter (1948) #Br¥, 4 C EHC103 X (' SIDS97 IZkiF 55/ Hic Xk 5,
5 5% G HETIL, 5 1 EICEAKENED L7255 2 BIZ 4%HOKEEIZH S L, &55 3 HULKEIZ O 5%k
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1,680, 2,520 mg/kg KE/H) % 12 HMPKES L, %5 90 HIZ L &% T
BRI ENE ST D, TORER, 5% & GHED 1 L3 F 5-BtA#% 1 8
PIRICHAK D= DI T LTIz & SNTWD, —fIREEBIZ DWW TIE, 5% &5
OB BB OBISGRESOG 2 R L7 IEDRE IR btz b
INTWD, FEIZOWTIE, 3% Eo& G TIRME2Y, 1%& 584 Tl
FEHENRO LT & SN TS, BAKEIZOWTIE, 2%H 57 TR G5-0H
120 3% L EO G TR EMRICOT DV IRENRRO b STy
Do B ERICOWTIX, BEHETHE, BHE., Bk ORI OFEx E &
MHAERACHEINL, 209 BIFEL OCBIZ W TIE 2% Eo®&k b
BT, BIBICOWTIE 3% Lo CTHREHFIIICAH EREMNRD 5
Nl ShTnWa, Rk Fra (R, OB, R, KSR, Bk
OEIBFIZOWVWTORE I TWD,) IZBW T, BRI RS 2B 5
Bl - FIAETE 5 S OV 13 o0 ) 2 A BEE D B8 0 K OB IR 2358 8D H L7 1E 0,
REITRO N oToE STV 5, Pilegaard & Ladefoged 1. Tl
Je OVBF g D FH skt B B OGN IHL R E L E ORI 7 & F o OFERFHE
kDb THY, BIEALIRME T T D1 FAEE R O 7% O HE 0
FOBEFRIIIET » MZEEA D o707 ) UBHEICL D LD TH D EHEE
L T35, Pilegaard & Ladefoged (%, g 85t B EHEINAR D B
JEBAMR A S L C NOEL Z: RO 7256, TITB LE 1%L FIT b & ik
WmLTWsd (ZR19, 39, 53, 65), SIDS97 Tik, ARBRIZET
% NOEL 1% 1% (870 mg/kg {K&H/H) THhoH LI TS (5 3),
AEFEESLE LTI, ARBAEMETITODN TS Z &, MixtEEINRI
TWRWNWZ & HEERTIREDNRENTH S Z %06, ARBRIZE
7% NOAEL DOFH 21T 720> 72,

(4) REIREESSEMN
@ Burleigh-Flayer 5 (1997) @5 v bk 104 BRRAZERE (%)

BOREIZL 2R TIIRWVWOTRET — % Th 5038, Burleigh-Flayer
5 (1997) OHEIC LIV, K 7THEED F344 7 » & (K HEMEMES 75 L)
24 Y 7 asx ) —v (B 99.9%) (0, 500, 2,500, 5,000 ppm®) % 1
H 6 WFf], 08 5 H W ANZREE S &, SHEMERES 10 D& (P & &8 1o
T 72 B AZFZERICE R L, FR 0 B BEHERER 65 IT (Rcfk & &8E) 12
DWNTIE 104 BB LI ERABRFBERICERTHRBNEMSINTND, D
FE R, 5,000 ppm ZEFEREOMECHEE 100 £ TIZEEMNIET L, AFH
MOBDPRROONTE SN TWD, —BIREBIZOWTIL, 2,500 ppm &

BHICRLIZE SN TWD,

6 Burleigh-Flayer 1. 9 AW A# S L 7= FiakBRIZI5V T 10,000 ppm THELEEW 378D Hiv, maER AEERBRICE
T 5,000 ppm THMEDRRBD NI EOLARARBRICBIT 24 H EoRkmARES 5,000 ppm & L2 EFB LTS, 72k
EEEOFE G EI1X 0, 504, 2,509, 5,037 ppm ThHho7-& SN TW2D,
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BTREOMETIRAEYL, 5,000 ppm FRFEREOMETESS, PAKNIREY, HT
IROBEFHDIERENED iz & SN TnW5d, REIZSWVWTIE, 2,500 ppm
PLEhEo#BEHECHMPIAEONTLEINTWWD, ZRITDOWVWT
Burleigh-Flayer HIZJREK A TH L E L TWD, REEIZBWTIL,

5,000 ppm £ FERE DI TR £ K& O 72 A 3 O S QN HE & ONR 2 I O
ERBDO LN ESINTWDS, SFEEEIZOWTIE, 2,500 ppm EFEFEO
HERK Y 5,000 ppm i #E O M T O #h ok )OI x E RO IR 5
NizEENTW5, FIMICBW T, 2,500 ppm ZRFEREOMECREHLIE L
O BIROBAEROEENBO DT L SN TWD, FREMASEFHIREIC
BWTIX, 2,500 ppm LA EDOEFEREOMETEIFEDOREE OHETRDRD 5
AU, 2,500 ppm LLEOZFEREOMET H RERICBHRE® DR OB IR TE D
b EEnTW5, Ll EX DY Burleigh-Flayer 5%, ARERICIIT S
NOEL % 500 ppm & L CW5%, (26 6)

@ Burleigh-Flayer 5 (1997) @YX 78 ARRAEZHHE (%)
BROBEICIZHRBRTIIRVWDOTEET -2 Thod0., Liko
Burleigh-Flayer & (1997) ®O#&E I XX, # 7 #HEsO CD-1 ~ 7 A (4%
BEMERES: 75 D8) (24 Y 7 e X —)L (FiEE 99.9%) (0, 500, 2,500, 5,000
ppm) % 1 H 6 FffHl, W 5 HWMARE I, KHEMMES 10 T (FH &2
BE) I OWTIE 54 B A RTZIC L, BIOKREMEMES 10 & (HP R
&R EERE) [ZDOWTIT 54 M IR A F B I R ]I 2 8 C 78 HIZ & &%
L. 750 S HEMERER 55 PT (Fofk & ZHE) 12D\ Tik 78 L. L A 4R
BICERTHIRBRNERMIN TN D, ZOME, —IREIZ O VW T,
5,000 ppm Z&FEHE CHEBEVIEHD TG E TROONTE SN TWD, KEIC
DWTIE, BB CTHEMBEMOSELOHEMTLER R S & STy
%, ZXUZ2OWT Burleigh-Flayer SI3FKAHTH S E LTWD, 25E
FEREIZOWTIX, 5,000 ppm & FE O CRAIE O Haxt - 8% 5 & o H &4
BAME D BN O OAa%E « FERTEBOR TRRD LN E EN TS, #
FRIZHBVWTIE, 5,000 ppm Z&FEREDOME CTHEE RO ERDOEHENED B
Nz e InNTW5, WEMERFMRAIZB VT, 5,000 ppm Z=EEREO I
THEBOIGENROD b & S Tuwb, Burleigh-Flayer &%, Atk
\Z8B1F 5 NOEL % 500 ppm & LCW5, (/6 6)

(5) EMNAMK
ROBEHICEIIPARTEIARAVOTEET X ThHDHN, Lk
Burleigh-Flayer & (1997) O#WEHIZH T 2 W AmEABREMEICBWNT, «

TRVEILAE ., R L, CREREBELAE, MUEMEROE, R, KEUER OBAT B Ch oL STV D,
8 B PRMNGE 72 A FUE . RERISBE(LIE, FECIEEE R ORI ThoTo & sh T,
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U AN DU TR E O i |2 B L 72 JEE O R AE SR OHIINITERO BT
W, L Ty MW TIECHBME O RRICHE LT 4T 1 &
A IR 0D 58 AR SR OBYIMAI L H AT & STV DA, kIR T OIS D
RERFEICLD O TRHRVNLEEREIN TV, (BH66)

E AT 7ERE RS (JARC) £/ 275 7 (1999) TiL. Burleigh-Flayer
(1997) ®Z v I 104 WHWAZEERBR TR ONIZT A 7 ¢ b A fIE D%
AROHEMEEOE N BRI ET, 4 7v 87 —Lid
[Isopropanol is not classifiable as to its carcinogenicity to humans
(Group 3). - & MZKIT BN AMICONWTHEHTE RN (FL—TF3),] &
SNTN5, (BH67)

(6) £BHRESMN
D Lehman 5 (1945) M5 v b _tHAHER
FAS42 KN EHC103 iIZBWTHEIHaNTWAH Eilkd Lehman &
(1945) OWHIZ L E, 38~40 HEDOZ » b (K 3 Pu, M 6 PT) (21
V7uass ) —b (25%9 ; 1,870 mL (1,470 mg) /kg (AHE/HFEY) ZK
AKFeH L, 120 HIB TR L, 4 & on =88 (F1) 44 PUiZ R
Dzl (2.5% ;1,760 mL (1,380 mg) /kg (RHE/HAHY) M OB 21T,
11 ErEONTITEY (Fo) 66 V04 2 B (K HEMEKES 10 DL) |23k -
L A REMERES 5 ICICEER DS (2.5% ; 1,640 mL (1,290 mg) /kg
RE/AARY) 21TV KD B FEMERES 5 LIS A Y T e/ ) — L& KIZE R
THZ BN EINTND, TORE, KEIZOWTIE, Fi TEEY)
N EEIIHIA R o=, &5 13 BE TITIRIEEE L2 2 ER5ED 5
Nzt ENTWD, FodD o bty Fuan) —Lag| &G LR &K
EHZIEREEOMTHEREZIIRD NN TWD, BEFLAT
(20 Hif) @ F1 5 IEDOfFlK,. HE WML LA Y 7 a8 — LBt S
7= Z &5, Lehman & X E A E M PICHLTZ 0 L TA Y X
J—VIZRBISNTZZ EFHLNTHD & L, KBRS T CHBRmE D
THIZ K DB E~DOAFELBEITRO N o EHEEL TS, (B
29, 39, 40)

@ Antonova & Salmina (1978) M5 v MAEERAESHRAER
FAS42 }; T EHC103 IZBW T H 5 H STV % Antonova & Salmina
(1978) OWEICLAVE, T b CHFREELE 28 DL, M 29 DL, #5355k
10~14 U5, # 10~12C) (2, o Y 7,3/ —/L (0, 0.018, 0.18, 1.8,

9 Lehman 5%, 2.5%HOMA®E TP HRABRE E L& ZABKEREZRZZ LAECT 28R B INTE LTS,
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18.0 mg/kg (KE/H) % 6 70 HBIHOKE G L%, *HIRHEMERER] £, xR
BEME & A F - FEME ok FREEME & 25 3% G- B IE S OV B2 G- HEME I [R) = 2 ARt L
BonlzREmoBl 2T >RBRAEI N TS, TORE, 0.18
mg/kg RHE/A UL EORGEEOME TE 2 OB ORIGH IO~
ERR NN, 7 FOFMIT—ELTELT., EHETOEHICHEZE
TRD Lol SN TWD, Fio, BEGREORECH - EEINEI 2
R OWMERDN R O NN A BEZTRO DN -T2t &N Tnd, &
RO CIEIRFEORMEE M A R SN TN HEEITRD LU TV,
18.0 mg/kg KRE/H & G- FEHERER O LRIV T, —E Y720 HAERH)
WA ORI VA R EBREOR FARD LA E SR TWn5, H
AERFIREIIE T RIT OV T, P RRBERE & & & G REME O ZRAIZ I8V T 0.18
KOV 1.8 mg/kg (RE/H & GHE T, XFRREEME & KR GHEEO BB \WNT
18.0 mg/kg IR/ H #% 5-# T, A& G-HEMERER LD ZBIZ BT 1.8 mglkg
REH/A U LORGETHEERBENPRO bl S Tnwa, REmoik
EHIMZOWTIE, 18.0 mg/kg K/ H & 58 CT— R 2 M 0378 H L
T InTWb, WHEWo BENBE, U, BAKOHIRORHIZS
WCIE, XMRBELE BEGREE O CEN -T2 S Tnb, [EE o
SR G (TR R 2D RO 122\ Tk, & G- REERER)
T OREFENL D 0.18 mg/kg (KH/H UL LD GREOHE K O 1.8 mg/kg R/
HU OB GROM TCHEMEANEOH HBIENED b E STV D,

—J7. BIRENR T » & G PRREME 6 DT, REREME 5 DC) (o1 Y ok
—/L (0, 1,800 mg/kg KE/H) Z4EURRTO 3 M HMAOKES L, 4EIE 21
HICHEGRT2RBMAERSNTND, ZORE, BIEFEERO LT H
REENEERETRDOD N EEIN TS, ZHIZ DWW T Antonova &
Salmina (. A Y 7 /X ) — )L O— i3I X 5 MEMW O M I K 3
LZHDTHDHEHELTWD, FOIFH), FIER, —E47-0 kI, %
¥, FEIRRTRSE 3 K OG5 IR 1% IR VA58 1 320 DN IR AR B IC A2 IR
bBNRnol &N TVW5D,

F- BIRERET v b (B REME 10~13 JT8) (214 Y F a3 —)L (0, 252,
1,008 mg/kg K&/ H) ZENR 1~20 BIZoT TEUKEE L, &R 21 HIZ
W EOIB T 2B N Ei ST\, 2B, BB ~DREBIRL T — X
X STy, EORR, AR REOKMED 252 mg/kg KE/H
PLEDORGRET, BRAILFE T HE L ORI T RO EMED 1,008 mg/kg &
F/ABRERETHDONT-E SN TWS, IREEOIBIE 90 JT& TN 1,008
mg/kg RE/BHEGHEOIRIE 70 ICIZoWTHKEITo72& Z A, 1,008
mg/kg/REE/ H 5 5-1E TR, B ONEIL A I B S HOR S 7= 23, xtREE
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TIEHEFTROON LTSN TS, (BR29, 39, 68)

AZARE L TE, ARBEEOBEICOW TR I THLZ L
b RRBRICEK T D5 NOAEL OFHii 21T H 72> 7,

® BIBRA (1987) W3 v FEEEMHHER
SIDS97 & X Faber & (2008) ® L E = — 28T 58| Iz L i3 . BIBRA
(1987) D+ (No.570/2/86) (RAFE) 2B\ T, 4k Wistar 7 v b
(- BEHE 20 PT) (21 Y 7)) — b (M 99.89%) (0. 0.5, 1.25, 2.5% ;
0. 596, 1,242, 1,605 mg/kg fAHE/H) Z4LHz 6~16 HIZ)HT THKEE
T HRAEBERBRAER I N TV D
ZOREFR, HEW~OREL LT, L., WEKDREILRD DI
Mol ENTWD, REIZOWTIE, 2.5%8 5 HE TG F iz s hnm
HIDFRO BT, WHEPET LTEdER 17~20 BIZIZENTERRED &
ni-EEnTtnd 01%%ui@&5ﬁfﬁﬁiﬁwﬁmi@ﬁﬁwm
BN EINTVD HRIZBW TR IR NI TND
%@A@%gkbfiiﬁﬂﬁﬂ%ﬁ%té S SF N &&Uéﬁ%ﬁ
BB E OB GBI L 72 2B IGRD Lo E ST b,
Y)— NG & H &AM & 200 L ORI FARE ORI 23 1.25%LL |
@&ﬁﬁfmb%ht&éhfm ENL A AOND | 7/ E A (e STANEE -
ITRO LN hoTmEENTND %%@E_kwfi\L%%uL@
%5#( LA SE 3 38 @%ht&éﬂfwé(§%53\69%
SIDS97 Tidk, ARBRIZI1T D RHEAENE K I A MEICHR D NOEL (0
TG 0.5%THHEINTND (5 3),

@ BIBRA (1988) M5 v h—HREERESMHALR

SIDS97 K X Faber & (2008) D L t = —IZ81F 53| HIZ L i3 . BIBRA
(1988) D #HE (No.570/3/86) (RAFK) 1B\ T, Wistar 7 v b (4%
REME 10 PT, Mt 30 JT) (2, A ¥ 7 X — b (FiE 99.89%) (0, 0.5, 1.0,
2.0% ; [ 0, 347, 625, 1,030 mg/kg {KH/H ., Hf 0, 456, 835, 1,206 mg/kg
(RKE/H00) Z <70 B, MET 21 BBISOKEE L-%., SEEMERE 3:1
DR EE 15 BTV, HEICHOW TR R OZF D%k b 5%
s U CHEE 126 BT &2 L. HEIC DU TIEASHED M OV HE B R v 2% 5 % ik
fe L CHEMR 19 HIZHBE 10 P25 FUIBH L, 7% 0 OFHE 20 L2 OV Cik
H AR i S E I B I b & G- & fikfe 9 2 — AR R I8 A= B ek 23 32

10 M AECHTT 0, 383, 686, 1,107 mg/kg {AHE/H ., ZhL 3 ARl O 5 126 H £ TTO, 347, 625, 1,030 mg/kg A/
H. MEXZECHTC 0, 456, 835, 1,206 mg/kg (RE/H . (EIEHIFH T 0, 668, 1,330, 1,902 mg/kg KE/H . HFE% T 0,
1,053, 1,948, 2,768 mg/kg (AE/AFZ G- SN/ SN TEBY, ZhbD ) b bIERWHRELTH L -,
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IhTnb,

ZORER, BEM~OREL L TIL, L., MELDVREIIRD bR
Mol ENTWD, KEIZOWTIE, 2.0% &G HEOIE CHERBIM 28 L.
0.5% LA LD F 58 D METASBLHT . 2.0% % 5-FE DO M TR AR % 18 UARfE A
BOLNTZEZNTWND, EAKEIZOWTIE, 1.0%LL EOFEEREOHE L
2.0%FH 5RO CIKENB D bR SR TW5D, EEFEIZOW T,
0.5%LL EOEGHORER Y 2.0%H G H O CRMENFEO bz ST
W5, IMIEFARAEICB O TIE, RIMERED 1.0%LL E o5 RED i & O
2.0%% 5B ORETHEMBEMEZ H > ThHT D Lz, MCV 1% 1.0%
U bEOBEGEROBETHEML, MARLO~Y 7 Uy MIEERDE O E-
B L= BB b nol- &N TW5, sEEEIZOWVW T,
2.0% 4% G-EEORE TR g OMEXE - AR E &, SO F8 % 8 & K OV o F8 %F
EHEOHM, 2.0%&%5-5EDOME TGO « M EE, Blgo#x =& M
OMERROFBRT EEOBMARD Sz & SN TW5D, FIiCB W Tk, M
THERFIIR D LT, ATEEE OB FIIRE I B W T, Mg b
(W E OB G5B L 7= IO Do Tz L ST 5,

AFE~DEL LTk, BEOAFEREN ONZ M O IR =R & ORI R 4%
BRVE O 5 ZBhE L - BB LN ot &N Tnb, A% 1 H
A IREED 2.0% 4% 58 CIRIEME TH o 72 & STV D, FIRATRSE
RO G RAR Y 720 O f s V8 & M OV VAR 5 o B i 1 23
20%HERETRD ORI LE STV D,

FE~OREL LTI, JBROFRIZE W T, 25 FED 2.0% % 5-F0
BB IEDIRIED 40%IZFED Lz & ENTW5D, £ 1 BAGFRITRICA
#% 7 &ON21 AIREMWIKRE OB 2.0% G TRO LN EEIN TS,
BB DB EEIZOWTIE, 0.5%LL L 51 0 ik C ik o> 48 5 51
2.0% P G-HEDOIETHERR DA BB OB INNFED 5 v, 2.0% % G- FEDMERET
i OHat ROV DB D DT E IR TW5D, BEoFKRIcE N T,
BRI E DGR L - BT b ol &R Tnd (BB S5
3. 69),

SIDS97 Tix, ARRBRIZI5 T 5 BB~ FME I ORISR A I AR D
NOEL iZWTh b 1% THDH EINTWD (BRS5 3),

® Tyl (1994) D5y FRESHHER
FAS42 EFSA05 } X SIDS97 (2B W T H B HENTWD Tyl 5 (1994)
O LUX, 10 Bl (WEIE 0 HERER) ORI SD 7 v b (K HEHE 25
VB) 2o Y7 rsR ) —)b (FifE 99.95%) (0. 400, 800, 1,200 mg/kg A&
H/H) ZUER 6~15 HIZH T Tl 0 s (BNHE) L. R 20 H
A OB o AR A E S T\ b,
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ZORER, HEW~OFE L L TiX, 800 mgkg REH/HEGH T 1/25
JE (4E4E 16 H). 1,200 mg/kg RE/H & H/ET 2/25 )L (4E4R 16 L TN 18
H) DT LIEEENTVD, ZNHIZOWNT Tyl 6%, WInh G
THICERO LN Z ENOWRWE OKREICEELI-ZLDTHDH EEEL
TW5, HIRFIIEEET 92.0~100.0% & ZIERERICE < . FREK R
TR NPT N TS, KREICOWTIE, 1,200 mg/kg K/
A £ 58 TR S TR 0~20 B) (ZHEIHIAFRO Sz, 4Tk
FEREELE LI WM EREREOEIMCHE A EEITRD LT,
BB GHOETRFEEENGEICED L TWeZ b, Tyl Hix
MR G ORIBEREORINMHEINZEDO—RNTHL EHELTWD, D
I, BEWO—REE, BilE, wEEE (IFERoA) KOEHRIZE W
THEBRDE O 5B L2 LT b holz STV 5,

FAE~OEEL LTX, 2 EKOZNEIC 1 IELL EOAFFRIENE S
. BEEDW Y 72 0 SRS, WV - FETCRR ISR, AEAERR ISR, BRI
RROEFERZREATRIZAHERA TETRO LN oTc bl STV,
800 mg/kg AT/ H £ 5B CHREM IR EUL OBMMA L S 7= 23, 2 FERE M
72l EMTFHEBIC LA b O EHEE SN TS, 800 mgkg (AE/H L E
OFEGRETEHRIBAEOFERIRMETRO Hiv, xFHEE & iz LT 800
mg/kg IR/ H &% 5 HEORET 94.7% & OME T 94.8% (p<0.05) . 1,200 mg/kg
(REE/HBEGEEOHET 91.9% M OMET 92.0% (p<0.01) TH-o7=& ST
%o MRIRDINER, WlE I OVB & D HE VL B O A RITHBRME O 5
WCBE L =BT b oo & ST 5,

PLEXY Tyl 5%, RRBREM FIcB W TA Y 7 X)) — VICEHF S
FRO LT, RKRBRIZIB T D RHEEME L O AEFEMICIR D5 NOAEL I& &
H1Z 400 mg/kg RE/HTHL LML TWVWA(ZH19,39.53,.70),

SIDS97 Tld, ARBRIZI T 5 RHAEME K O A FH M2 4% D NOEL [
FTb 400 mgkg KE/H THDHLEINTWD (5 3),

AEFEEZE LTI, Tyl 5Oz 2% & L, KRBRIZEB T 5 RHE
M M OV A I 4% 5 NOAEL % 400 mg/kg R H/H & 374 L 7=,

® Tyl (1994) OIS FRESFMHRAER
FAS42  EFSA05 X SIDS97 1B W T H B H STV D Tyl & (1994)
OH|MEIZ LU, 5.5 Al (IEIR 0 B R) OIffr=a2—Y—F 2 K
RUA N (KR 15 PC) 124 Y T el —b (FE 99.95%) (0.
120, 240, 480 mg/kg {KE/H) Z4THE 6~18 HIZ/F CTHflRO& L (H
NIFE) L. ik 30 HIZH EOIBAT 2 A HEMRBN E ST\ D,
ZORER, HEW A~ L L CiX, 480 mgkg KE/HE G T 4/15
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PEASET L, FPEZE SN TV 50D, Z 20T Tyl ik, WIihb
B H W 3R G THRICRO BT 2 B EBRWE 0% 5 1B L
TbDTHDHEELLTWD, HIRFIIKEET 86.7~100.0% & (X [FIER
IZE <, RELRREFRD SN hoTz s SN TS, —RIRREIZOW
TIX. 480 mg/kg AH/ A & 5-HE THBRWE O 512 BE L 7= £k (B
AL OXIEEL CRIFMEILRICE D2 b0 TH Y | IFFHEKEIC R 6N T
JLa— )LHREBERE RET DD THo2E S TW5D,), 7/ —F,
B, PR RN VIR RO LN E STV, £72, 120 LT 480
mg/kg A/ A F5RE T 2/15 IEIC SO FE P OEIL., 240 me/kg A5/ H#%
BRET 1/15 VB (4E4R 13 TN 14 H) ICESTORMEMIME O, 480
mg/kg RE/AEGHET VIS EICADFE Y OERANREZ I TS, Zh

5095 H 240 mglkg (AE/H LT O GHETROLNTIERIZOWT Tyl &
X, TR O TH Y, FEFFRR A N LA BEEEICFR
HHDThHDHI D, BMEORS L OEMEIIAHTHL & LT
%o REIZOWTIE, 480 mg/kg IRE/ B #% 5B CHEBRWE O B 5-Blds 0 &
R D F CIREMR A R S, FRICEG M (MR 6~18 H) HIZiX
BEEEORD &8 5 A BRG] CHEED 45.4%) (p<0.05) 2379
BN EENTWD, R FEEREZZ LW IEREEOHEINZ SO
TH 480 mg/kg ARE/ A KGR THMHIEm A R SN, EERTE DR
YVENRKRE LI AIABEZTRD LN o728 SNTWD, DTN,
REN O g & OV -8 BRI NCHIRIZ B W T E O & 512 B L 7-
AT D 7o lc & STV A,

FAE~DOFEL LTI, EREROZNEIC 1 IELL EOAEFRIES RS
. BEENW Y 72 0 SRS, WV - FETCRR VSR, AEAERR RS, BIRRIIRSET
FOERBIRIRE R, WEEOVELICS BB CRILITRD b ho i
&SN TS, 480 mgrkg RE/ H B G- The VAT O 370 7o R AFEAE ) 23
RONTEN, AEEIRDONEN T2 ENTWS, BIEDISFE, N
e OVEHE D B3 K OVEE B D38 AL 2 W R B D e 512 B L 7= 2 I3 #R
LBNRnoTE &N TVWD,

PLEXY Tyl 5%, RRBREM FICBWTA Y T e — VIEF ST
TR LT AR D RHAEMEICER S NOAEL (3 240 mg/kg (A
/B, 34FMEICHR D NOAEL 1% 480 mg/kg AHE/H TH D Efim LTV 5
(ZH19, 39, 53, 70),

SIDS97 TlE. ARBRIZIT 5 HHAFEMEICE S NOEL (3 240 mg/kg &
/A RAEFNMEICHE D NOEL 13 480 me/kg AE/H THH L SN TW5 (&
5 3),

NOERR 11 BT 1PESETE, 12 HIC 1 PEENER A ON19 HIT 2 EET & SN TS,
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AFEHSE L TUE, Tyl bOfEmmE Y W L, ARBRICE T 2R
#EI24H% D5 NOAEL % 240 mg/kg KH/H, FAEFEMIZHR S NOAEL 2K
AERICBI A EEARETH D 480 me/kg (KHE/B L3 L 72,

@ Bates 5 (1994) M5 v bEAEHAESMHHER

EFSA05 } (F SIDS97 2BV T H A H &4 TV 5 Bates © (1994) O
FIT AT, K9 Bl (UEAR 0 HIFR) DIENR SD 7 v b (%#EfE 31~35
V%) 24 Y 7Fasx )y —v (FiE 99.95%) (0. 200, 700, 1,200 mg/kg &
H/H) R 6 A b ottt 21 B £ MR OES (BNEE) L, &
%%_owfiﬂﬁﬁzzack L. %EMtﬁ%%_omfi$%4

(SRR 72 0 MEE 4 DEICHREE L, () BSEBMRAE, (1) TEEBISX
*Aﬁ\ (ii1) REENAYELEERER (FEREEMA) XEGv) BMEENE - jf‘?ﬁ:fh
PR O (A% 22 H) 2T HORBBRAEmI L TWND

%@%%\E@%A@%ékbfi\L%Omﬂgﬁiﬂ&QﬁTlﬂ
MM 15 HIZELE Lz ST\ 5b, —fiRIRiE, (KE, EEEL U
B OV i) BRI E O 51T B L 72 B KIEEE o b e )
Sl I TWa,

FAE~OFREL Lk, &8 LAEFREMAE LN, Hotkkic
BET R Dol SN TWD, IR, BRECE ONZREM) O H AR
4 AR, 4~21 HFETHR, —ARE, AE, ERO R XK FEA
W E D 5T B L 7= 281k ﬁb%ﬂﬁﬂokkéﬁfbéit
IR B DI BB QN A 22 KON 68 HIZH T 2B A 12
WTCHERME OB GBI L 72T LSRR O b e o7 L ETun g

MR E~OFEL LT, BRESHREIZBWVT, Eﬁiﬁiw&ﬁ
AR A% 18~21 B L0 &A% 47 B EE - CTEEME TR KL 2o
7273, A% B8 HIZITHE RoNHA L~ VETIKRFLZZ 226, Bates
ik, WBWE OREGICHEE LR TIIRholmt LTS, HEEE
FOSRES (e KIENE M ONERE) K OVBEBhI[ERERRER  ([RIRER . R B b
M. ~Z7 A 7B E), JlE & ONEE - BlERFR]) 2B W T HHBRmE O
BHICEE L= BbIZBO oozt ST 5

PLE &Y Bates 5%, 1,200 mg/kg (KfH/HEHGHTORTELHE 2, K
AR D RHAFEEMEICER D5 NOEL 1 700 mg/kg A=/ H . #3843
\Z#% 5 NOEL 1% 1,200 mg/kg (ABH/HE#THDH L LTWD (19, 5
3. 71),

SIDS97 TiL., ARBRICE T 5 RAEMEIZHR D NOEL 1% 700 mg/kg &
H/H ., PR AEEMEICR D NOEL IX 1,200 mg/kg AE/H THH L &N T

% (BH5 3),

AEESLE LTI, ARBRICB T 2 BEKEHEICFE D NOAEL %= 700
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il

mg/kg RE/H, PRI EFMEIIE D NOAEL %2 ARBRIZ BT 5 & e H
T D 1,200 mg/kg KE/H & 7HE L 7=,

Bevan 5 (1995) M T v FZHAREFEHREF AR

EFSA05 K O SIDS97 IZHB W THAIH I TW5 Bevan & (1995) @
WMAEIZ LT, SD 7 v b (Pr: SHEMEES 30 IT) (21 Y P r/x ) — b (f
F£ 99.9%) (0. 100, 500, 1,000 mg/kg (AHE/H) % 10 ¥ [ LA 5@ A
b (BNIRE) L7cte. MEKE 101 ok (7T B 217V, P>
TRl (EET 5 E THRKR 3 BV IRL), RN OWE M 28 LT
RE (F1) OFFALE T, PiEEICOWTIZZEORZO BB O 4 F T
Hafkge L. F10 9 BAR% 21 B (BEALRR) (SREM S 72 0 MEKES 2 L4
TEAVEZIT®RE L, Py (BBEMERES 30 P (1,000 mg/kg RE/H & HREICD
WTITBEAL I OB TIT L 0 26 PEIZi LT ShvTnd,)) &L TP
E RO E K ORE 24TV, S o= 1E3 (Fo) 2o\ TidA% 4 H
\CREEDN) Y 72 0 MEREAS 4 TE 2 7% 33BN il S LTV B,

ZORER, BlEMW~DFE L L TIX, 100 mgkg KHE/ H&EGHO Pa
2/30 PC. 500 mg/kg A/ A % 58D Py M 1/30 VLI ONC 1,000 mg/kg 4
/A GEED Py 2/30 DU TN Py i 2/26 PEDSETE BB O HiLiz & ST
W5, REIZOWTIX, 500 mg/kg (AE/HLL EOBRGEED Py i, 1,000
mg/kg KE/BHFGEEO PLECTHMARD bR SN TNW5D, ZOKRE
HEAINMZ>WT Bevan Hlif. A Y 7Fa X)) —LoOREW T & i X 50
iR ONRY 7YY FORFEIEESRICLD LD TH> T, BRWE OFMt
WEDHDOTIERNWE LTS, s EEEICOWTIL, 500 mg/kg A/
H & 58ED P L TN Py » Poltf TR ORI E &, 1,000 mg/kg RE/H &
HRED Py HECHFIROMXT - FxtE R, Po M CHFR Okt H & O N FR
DHENTZEENTWD, £72, 1,000 mg/ke KE/H &K GEED Po 1 & Y Py
P TR OFEX EEOHMMA RSN & STV 5, HREHERFORE
IZBWTIE, 1,000 mg/kg REH/H 55O Po lET/NEHLMEO TR AL
KPRBDO LN LI TWD, £72, 100 mgkg AKEH/HU EORGHO
Py 7K OV 500 mg/kg (R H/ H UL LB G-RHED P, 1 TR UALIRAME it FRz
AR ORE OB, B IRAE R D2 OB TR D 3 A2 28 ] O FE D
BN O sR . BRI IZB T 5 72 A B HAED I AR o N 0N B R
R O B ARE O R AR OBEMMBRD bz S TWnWb, FFEED
HEMNZDWT Bevan B i3, M TI3 Tl O R BRI 2L 358 8 H 72
Z & ROBETIT/NER DY EDOFAE RN A Sz b DD 1,000 mg/kg
KE/A 5D 6/26 IEOHXTRONTZENTHS Z EnD, REHAfD
HRIZHT B IEF O — @O AR FNZEIC LD O EHE L TV D,
F 72 Bevan HliE. P Po lETH &7 B RAME b B O Al -1 o HE N
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IZDOWT, HET > MIZHAED g7 07 ) ViBRIEREIC L 2B TH D &
LTW5b, ZDIED, —BORIER OSHIRIZ B W THEBRYE O B 512 B L
SRBIIRO LN o STV D

AFE~OREEL LTI, 1,000 mg/kg R/ H & 5HED Po i TxREEL

OEDOYRT — 2 OFiHE TR AZRBEORTRALNTZE SN TND
ZHUZOWT Bevan HlE, (1) Py MER O Py i TR %MTUVZN/‘C
&L () P e B ELIC ﬁﬂi%ﬁ%mm\m\:& e ONGEL) 75 BEAE G
FHIREICB O THERCTHREOZIENFBD LN TN RN b, Y
BORGIZEIDZLTIED DB, EMFNICEROD DL O TR E L
W5,

FE~OEBL L TCL, F10o4% 4 BAGFRTEOIC Fo04#% 1 KON T
A AfERN 500 me/kg RE/ AU EORGHET, FiOHAERKOER% 1A
AFRIEONT Fo DA 4 HAEFRN 1,000 mg/kg (KE/H &S THEIC
KTF L& &N TWS, Bevan Hld, 1,000 mg/kg K&/ HE5FED Fi D
HAEE % O FOHEANZ DWW T, [RRICEAER Y720 o W H#Mm L 7=
500 mg/kg RE/H &GO F1 TIEHAER OAFITEEN Lo o
e, REOHEIMIE ) BAFENHREKE TH DL LIEB I VWEE
BLTWD, 7o, BEALE (E% 21~41 H) O F oW TiE, 100 X
500 mg/kg A/ HFGHETENLI 1 EAIT L, 1,000 mg/kg AH/H
PEHRET 18/70 IE23 30T AT YA Sz, 2D O T EM OHFRIC
BWTRBEOZEILITFRO b hnoTo ENTWAD, 222\ T Bevan
Hix, B<HALEFBAEFBL TP E L TEESNDETOM, B
AL FI B EROESES 2 L EHMZT2 Z ENRKRTH O H
B EORGIZEELZLOTHD EELEL TS, S5HIZ 1,000 mgkg
%E/H&@ﬁ@ F1 ORER O Fo OWERETHER 0~4 BT TREOKAE

RBOLNTZZ IOV T, Bevan 6%, BEXRRBO LN TWHEMME &
Z) ZENLEENRLOTHY, RMEOEGICEE L2 D TiEZR
LTS, LLEXY Bevan b, AFEFAEREMEICHRS NOEL X 500
mgkg KE/HTHHELTWD (BR19, 53, 72),

SIDS97 Ti&., ARBRICI T 5 NOEL X, HAEBAEFROIET 2 5y
HORHIZEE L2k & & DR R T ;t“ 100 mg/kg R/ H .
VK T Z2AEMFENCERN 2N O & AR THAICIE 500 mg/kg K/
HCThdbEINTWD (BHES5 3),

AZES L LTI, 500 mg/kg K/ H L)L@&“Efﬁi‘@ F1 & OV Fo TR
ONT-BEALRIOEGFRIL T A2 E 2. ARBRICEBIT 5 NOAEL % 100
mg/kg IRHEH/A &M L 7=,
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(7) D

BRAOBGICEAPRBTIERWEET XL 50 LDO TH D0, Gentry H

(2002) DA L 4UiE, Burleigh-Flayer & (1997) @ W AZ 7Bk . Nelson
5 (1988) O AFEAEFEMERER, Tyl & (1994) O N AEFEMERER, Bevan
5 (1995) O 0 AFER A M RER & OF Burleigh-Flayer © (1994, 1998)
ORI AEFMERBR O T — X IZHOW\W T, EHZNEYERE (PBPK) €7 /v
ZHWTRITMTER TS, TORE, Tyl 5 (1994) OO FE A wE MR
BRI T DRI EICHRIEELZZ RRA LT, 2R (RD)
X 11 mg/kg (KE/HTHDHEEINTWD, (BT 3)

3. EMZEITEHHMR
(1) EFEHE
FAS42 IZBW T H B HEN T\ 5D Wills 5 (1969) O#FIZ KL, 1966

B, KE=a—a— 22BN T, 24~57 % (CEY 36 %) DORABME (%
BE8 B ITHOWT, T BRBEEEIZA Y 7 —L (2.6 L<1X6.4
mg/kg RE/H02) BEBE~"EHEERIEICEZ D BIEBIZE VAT, 1B 1 [E
BRFIZEST YR vy 7K E LT 6 B RAER N R S 2 #EE2 B AR R
MEMINTND, ZORER, —BOIRIE, MRFAIRAE, MRAEFIORA,
PRIAE, MR ANVKRT aE 7 X LA PR & O TR I 380 THEER
WE O GI\CEE LA BRI N holc L STV 5D, (B3
9., 74)

(2) £t

PHERICE 2MATIERVWDOTEET =2 THLH, KDL (1992) @
WA LR, BAEOREETIHICHBWT, BfRE (1Y 7 rX — R
Al LTSN D,) Z8RICBIESE T D2ERICERERET 2 1161 (F
RPEAROEE) . 220 L THRAEEICEF T 5 11 6] (RREHRVEE) KO A
ZEY o7 10 B (HREE) @ 3 BEIC DWW T, EMIRBZIFCE Sz
E B2 IV T AST, ALT, y-GTP KA NV =F > AN INV R T VAT <
77— (OCT) DRIENEM SN TND, TOFER, FIRRE & & RO
XTI N L O THIEMICABEZITE O b ko lcl STV,

(B 75)

BROBEUZ L D2HATIEIR2WOTEET X THDHMN, IARC £/ 7577
(1999) 2B 58Iz L, Siemiatycki (1991) O#HEFIZB VT, 1E
ERBEIZBIT D 293 WE ~DFERE &R0 A & OBEFRIZ DN T OE il kT 28

12 SRENC R DR A B IRNEY (HEEBIER 45 g/ AR ICETET 54 Y 7 a8 — )L O HEERBUR K K{E 0.001~0.003
mL/kg KE/HZHEX TRELTZEEINTWD,
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MERESNTND, TORER, RAERRE LTIEFIOR 4% 4 Y 7 asR)
—ZRBINTZE QE L, WL, BRL%E) ThY ., YkZRBEHEOM
FERAERWNARD A v AT 1.4 (90%CI=0.8~2.7) Th o= & SN TWD
ZOETRERGE Lok (B, B, S, BN, PEE. #isz
RE ., BERERE ., BIRE, AT ) —~ KON VoRE) BAERIRDA v X
AW OWTHEHEER DI EnNTn5, (BE6 7)

Jammalamadaka & Raissi ® L ¥ =— (2010) (2 XhiE, 4 Y 7R
=K DRMEREIL, A AR TF L) a— L B3R R
W (7 bhy) Z0bAay 7o) —AZOLOOERICELDOEEZD
nTns, (ZR76)

I. —AENREOHITE
1. XKEIZHETHERE
1989 FEDOKEICEBIT HA Y Fa ) —LO—HEBIREIL, W5EEEY 60%&
L T, JECFA @ Per Capita intake Times Ten (PCTT) £I2X Y 9,900 pg/
NHEHEE SN TWD, AHBRILE X372 1989 4E DA Y 7 a8 ) — L DR
&1 52,000 kg TH o724, 1982 41 72,000 kg, 1987 4% 52,000 kg
(FEHE LT 12,000 kg, flHIASAE & LT 40,000kg) THo7zE SR TEY
(B 7 7)., EEHEHEIHHEEE LCoffobatebn iz bN5,
F72. 1995 0 — HEREIL 10,968 pug/ N/ H EHEE SN TWD, 7ok, KE
TIHELTFICLEL EGFET IR ELTOA Y T uX —LoBIET, B
BIEZIIN S NI AWED 0.7 (ERRE L oWRELH D (BT 8),

2. FRMIZHITSER=E

EU Tix. 4 Y7 a8 —1iZonTC, FEELTHEHATIZ EREDOHN
TWBHIEN, BT OKF% 10 mg/kg MT&ﬁéﬁﬂ%ﬁ%E@T’C?ﬁﬂm{ﬁ@;}:
LTHEATAZERROLNTND (1, 1 7)., EUBKNOENEW|Z
WTC T35 8 (quantum satis) | ZHIREAIE LTHERT5 2 kﬁ)mh&')%;}’b“(
BO, A AV =2 —TFT U ROEEICBWTIE, ZREIEERSE 500
ppm, 1,000 ppm & X600 ppm (A F v ¥ 2 (RHHITHBEZ N2 K CTHI > 728k
BE) 122V TIE 200 ppm) AT & T AEHEEIHREO FTHEHATHZ &M
BOOENTNDEINTNDED, A Z VTR RFAVIZEWNTIEHPRED 5
ncnintshtng (1, 18),

13 AIEFIRBAFZEICR T 2EM DS B, A Y T roR ) — LIZREIC T RIEFNT 16 BlORTH o= ST
%o
WA —Z2 R Y7, _RUF— T3 ARPRT T ETHLHEENT VWD,
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FREOIE D F A OCHAREEHIE N2 BRI K D =% ) — AR
ELTOMMAIZERD 1995 FORINICE T DA Y 7TrX ) —o—HERER,
WiEE A 60% L LT, JECFA ® PCTT i£i2 & 0 85,510 ug/ /B LHEE ST
l/\éo

H[E EMAKEREHE (1993) | ié%l T B EPE R — A TORINYE
BuE (1984~1986 4) A& HAIC L, {%‘ébn% (4 Fas)—v) OH
E— BRI IR ORI A & LT 44.5 mg/ N/H & ENTW5D, (&
79)

EFSA05 1B\ TIX, 4 Y 7 /N — /L EFROBMREHR & L CTIERIEHT
600 mg/L i L7234 . Q) JEER A DOHEE — B #EEE T T 76 mg/ A/H |
97.5 /X—t ¥ A NWMET 324 mg/ N/H, (1) EUKHN 54581 (¥ 7V v, 7w
hy ALY rF, RYFXLERr—) O 10 fROFLFEH 948 il (FETHTO
EEJAERT 13~16 k. FHIAE 53~64 kg) O REAACEHER(5 % 18 U 7= HEE —
H A E 063 T 82 mg/ N/ H ., 97.5 /X—t% o ¥ A VEDH KE T 597 mg/
NHTHDLESHTWS, (BR19)

3. BAEIZHEITHER=E

(1) &mmyp (FH) ELTHOFERICZRDER=Z
2004 FEOWIMY T4 Y T a,x ) —)v] OFEE L TOFIIZIB VT, #
HEHRE 60%E LT, PCTTEIC LV EH Sz 1995 0 KEIZI T HHEE
— H{EHE 10,968 pug/ A/H L BENETOHERBIREIIFRRE THL LI
TW5,

Z D% 2009 4F 4 A | JBEAES@AIL, 200841 H1 B 12 A 31 HE
TO1FEROFEHEZRHAE L, FHEN 1,254.27 kg Tho7zZ &b,
EEE 60%E LT, PCTT Lickvasmyy EEH T4y 7ax/)—n) @
— H{ERE % 455 pg/ N/H EHEEL TV D (B8 0), —J7 PCTT kiCix
I OFTIZENREORAD KT 365 HIFETER L., #EE% 60%., BEIEREZ 20%
CRET D LT GFER) T4 Y Fas ) —)u ) ofE— B EEREIT 36 ng/
NHEFEH SN,

(2) HmMPLSE L TOFERICERDIIERE
EBOREIZB T DA Y 7)) — LOEBREOHTEIZEB W T, EELolEh,

B 2H w2l X BEBRITE T TR,
16 14 0 EEABIRGEHFICESEHESNL TV D,
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Q) varBaREORMYORELEIZBNTA VT a X)) — L OFRFIRE
NRESNTWD Z & KOG T o—4 ~ BEE5% 0 RN oE Bk sy
B GHERBR) 0B WTA Y e ) — o FRERRESN TS Z &1
DOWNWTHLEBETOIMERNHD EZEZDLND,

JEA AL TE SRS (2008) (2 K iuiE, BUEEKEIZRBWTA Y T a Ry

— IV OFRAFRRE N E SIVTW DRI (RRERZBRLS ) D 1999, 2002
KN 2005 FEDOAEFEREITR2D LBV THY, HEFEICL S TRELE
B2 R EEERHORELEE X, B/MEGHE DR 2R
ELTiE 3 FIAETCORKEOTEZRD D &K 4,400 hr EEHBEIND
(ZH1.81.,.8 2), ¥HEHETHEL SN TWARVWRIREFRHZ OV T,
BIOME CEWNAPE B+ A& — W HE2Y 1999 4£12 13,599 k2. 2002 4
IZ 15,069 hrr &SN TWNDHZ L, KURARERORLEFIED VD %
MOFHEL GO CEIKIChEsZ 2R L., FHMiEFEE L. EEEL
20,000 b EZOIZAIEY . D 1ED 2,000 b BA Y T rR ) —LDff
IR ETHL EHEL TS (1, 83), 2D THIRIFIREE
ERRME (5O pglg) DA Y TR — v EEH L, REEMICBIT L CHEILS
NEGEERET LS E BNEORANLD L3656 HFETER L., BEIEFELY 20%
ERELT, A Y7 —LOHE—HEREIX 5.6 pg/ AM/H EREH S
o
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F®2 HERECEVTAYITON/ —LOBREFERENEKE SN T SHM
MOEEE (L)

N 1999 2002 2005 I KA
AV 38. 5 307. 7 266. 3 307. 7
AU A Y 0 0 0 0

FL U 0.1 0.1 0 0.1
7 U HiE 21. 6 25. 0 44. 6 44. 6
J1 2 v 165. 7 137. 9 73. 7 165. 7
1Yy RPER 0.8 0.5 0.3 0.8
7 FF 1,638. 6 1,533. 4 1,432. 4 1,638. 6
7 u—7 Y 0.0 0.4 0.4 0.4
R 71. 4 71. 2 187. 3 187. 3
=< AT AL 0.0 0 0 0.0
D LISAL 0.0 2.5 3.3 3.3
v a v Y 0 0.3 0 0.3
WHmRED A X a vHiHY 0 0 0 0

VPN A=Y 0.3 1.2 0.9 1.2
—hhii® 0 0.5 0 0.5
A~ XX 16. 0 3.7 2. 16.0
A~ v R 51. 0 24. 7 131. 6 131. 6
K= () 0. 3 0 0 0.3
N Ak 638. 1 785. 4 1,831. 4 1,831. 4
A S i (s L] 2.1 23. 2 20. 0 23. 2
=77 3 E XY 0.0 0 0 .0
N A= 1. 5 5.3 4.1 5.3
= =7t 0 9.0 0 9.0
~—Hh P 6. 8 23. 2 22. 0 23.2
n— X~ U —fliHy 4. 3.6 20. 4 20. 4
7 e 0 0.0 0.0 0.0
&t 4,410. 9

BRIy HiAg (RIERBR) 1B WA Y Ty — (227 rs/R ) —)u)
O ERMENAREINTWDLIEIY N La—/r~@fE, hua7e—2 0 A,
XY BT, Ty —HAh, T Th, vatElRig= AT v, i
BITXF U, XTFr, I aRET VAT LROT LAY H L) OF% LR
. 1999, 2002 K 1% 2005 4EFE D A FE R DN % 3 [HIRA TO & KE TR
3nLBYVTHD (BR1, 82, 84, 85), ZNHDOETH ERBED
AT —LEEH (BARIIRI3DOEBY) L, BHEELICBITLT
B ENT-HEEHRETH L. TNEORALD KL 365 HIFTERL, FEIER
Z20%EREL T, A4 Y 7)) —LoHE— HEIREIL 1,560.0 pg/ A/H
EHEMEND,
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=3 FARESREIZENTAY IO —)LOLRENZIEINTILNDG
nmYnEEE () %

winy BRAE 1999 2002 2005 e KA GH =
(%) (kg)

T o — 2 ~ B 0. 10% 98.0 5.8 10.0 98.0 98.0
AmTEe—rH A 1.0 1,087.8 1,406. 1 2,033.8 2,033.8 20,338.3
X BT L 0.05 1,077.5 1,947.4 2,655.3 2,655.3 1,328.0
77— A 1.0 2,147.1 3,538.3 2,912.4 3,538.3 35,383.0
DES SN 0.075 90.0 221.0 248.0 248.0 186.0
DEL 0. 035%* 4,200.0 4,000.0 3,500.0 4,200.0 1,470.0
HE R 2 7 L

FEfLh 5 %) 0. 10* 1,267.5 1,405.7 1,437.0 1,437.0 1,437.0
Ry F 1.0* 1,499. 4 2,221.0 2,943.8 2,943.8 29,438.0
~7n 0.50 0.0 0.0 0.0 0.0 0.0
RET AN N

SNV PN 0.10 0.0 0.0 0.0 0.0 0.0
&t 89,678.3

W ¥COWTIEAZ ) =L EDRFHE LT, *ZOWVWTIEMRZF AL T L 7Y a—LEDfitE LTHE
SNTWVDR, /MG E b2t EFELTWTNHA YT — DA ERETEFET 2O EREL
7=

UbEXy, ISLst e LCoficEs 1Y Fas ) —Lo— B ERE
1% 1,565.6 ng/ N/H EHEES LD,

L7z T, BBREIZBT 2BATOMEHAEEO T TOA Y Fas /) —1 (B
ML &L EFET D LDOERLS,) O— BEREX, BNl E LToff
AR5 b0 (1,565.6 ng/ AH) & PCTTRIC K W EH L= (B &
LCOERIZED B D (455 ug/ NH) =85 LI28A121% 2,021 pg/ A/ B L HE
EXhb,

(3) #HmY (HEBEE) ELTOFEAIZRDERE
JEAGHBE 1T, A E O HEREEZ T4 Y 7 a8 —ud, EFDOHNK
OB 2T 2 BIILAMCER L CidZe v, Ry ZHiEmicdh -
TIX 20 glkg, FARIEABEMEYIZH - TIEL 0.25 glkg, TOMOREILIZH > T
12 0.2 glkg #ZNFIHEZTEGALZEWEIEA LR TIT RS0,
ICIET 2 E LTV D BB E A HEE & Loz 0T,
HREHOEFENDMLT LHHA LIS T ZRWA, sMEERE#E 1T 100,000
FDOEICHEASND EBELTWD, dMEEFZFEIZEDSH, OF v

USRS E L, A Y e R — VO ERARE LI AR EM, A AT, Ry TEEFERES (E
FROVERCEH ) . ERLFEM E Vo bOOHIRB X DL, TAREFEMOTGHBIIRETA BT 45 7 b/
ENETNTUTR22H MUE, I ABE TR S T U, BEA TR 6 T b HES, RO EBIE» B
THXATH LS T R AFELHRESNTND I e IMEEA Y 7 e/ —VEFERT 2 /4% 100,000 - & HE L
LT3,
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TR X A ERIEBEREIC DWW T AR &% 2,000 S 09 L FEE L,
RARFEIFRLE L T20gkg MWFEFT5L L T40 b, @QAKWEAREGEDIC X
LAERBEREICOW T, FERFEHES 5,000 F09LHE L, RAEAE
L LT0.25gkg WEFTHELTL25 b, @FDMOENIC X 2 ERE
WREIZHOWTIE, ERROLTVTQOEHETH S 7,000 -2 2B AEEOHEH
& 100,000 FrnBHELGIVZ 93,000 b iHEE LTHEE L, HARE
FRLELTO0.2 gkg WEMFTHL LT 186 hriHiEL TR, O~@0
ARt TH D 60 FEENEOKRAND KL 365 HAETER L, BEEEE 0% L
BE L C, W (st T4 Y 7 aX ) —) o—H ERE% 1,290 pg/
NBEHELTCHND (BR1, 2), 27201, 2ROV I EMIC TSRS
KL EHOERAEIC L DMREPIMLELEZ OND,

PEXOWARZESL LR, SOHFBEELERDA Y 7)) —L (&
b &b EFETDIHEDOEKRL,) O— HEREL 2.9~3.3 mg/ \/HFEE
CHEE LT,

V. EE#EEZHIZH T 55
1. JECFA [ZH I+ %1
(1) FHELT
1998 4£ 6 H D 51 W& AICHB W T, JECFA X, iy (Fkh) T4 V7
mA/~wJ%\@ﬁ%%%#%ﬁ:&7w:~wﬁ\?FV@%@K%@
DOEFN L ORI 27 VEO 7 v—7" L TRl L TWwb, JECFA 1%,
Wty (FEH T4 7aX)—) 2250, &7 7 A TICoES .
1995 H ORIz B 1T 25 HEEZEE: 99,000 pg/ A/ HCROREE 7 Z 2 1 OFER
TP 1,800 ug/ N/H A EES B OD, FOERSITAENICB TN
LORAAE ORI E L TEREIND O THDZ &, KO 25
SNTVDHIHLDTHHZ EnD, KNTA Y T ax ) — VTR S5 &FE
DERZBREL T, EEN LU AEF AP 2 0092 X 9 R fREI
FCERTHZ LTV E LTS, JECFA X, W (FkH) 14 7'm
N =) AZOoNTER, BROBIR L~ VIZEBWTE IR ESE 26T
HOTIE 72 &G LTW\éo(§ﬂ€39\ 86)

18 FEAMBEFE 1L, fr/ﬂﬂaﬂj%@azgfxmﬁb SEEF~DOEROMN 5L EZBND Z LD, EWEHAROBMERIMTH 5
W7 =AY () (32 by) KOVEz—b—E Y (8.7 bY) WONZEBHHROBEFRM® O 5 HAEMEREOK D
ZVATET Y (197.0 b)) ZHEEL, @OARHFERLRNVE D AT ETHMEHORN 10 EOENPEA SN D L H#HEE
L7z LTW5,

19 FEREFEE L, EEAMSOFEMIIBESN TRV, MARMICERAINIHAE2EZE L, ZAHERMTHLIIE
4’/&[’J$ﬂ“@% 5T hy) MEHESNDERELZE LTS,

20 JECFA (23317 2 3 AV & v 7o B i,
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(2) HHBEHEELT

1970 fED % 14 M A/IZB W T, JECFA X, B EEICBWWTHEHA S
DR IEEE (extraction solvents) (2 DOWTCEHMli 21T > T\ b, £DH T,
A VT asR )= HONTIE, Wills & (1969) O HE/E 2 E | g IR e BR TRk
A723%) 350 mg/ N/ H @ 6 il [ A8/ MHBEBUC 2 72 & ORBRAE 235 54T
WB, RENZBWTCEBTOT v NEAWEEMEMRBO/BREELE - T
ADI BREIZOWTHREITTRETH D & Sz, JECFA 1L, 4 V7 aR) —
JZOWTIEYHEFEFICERDO RV REICE EED L 97 GMP O F
TOHHIZRBESINDIRETHDHELTND, (B8 7, 88)

1981 £ D 25 MIEAITBW T, JECFA (. A VY 7 a8 ) — L2 DWW T,
FEHHEBRAEMEINTNDZ ENLZORREEZIRET 2L EHFETHL &8
2. BEfF DR BIEIZ DWW TSET 21TV, BERWE L7z, (B8 9)

2. BRMIZE 1+ B EEM
(1) FHELT
2000 4 7 A2 S V2 BRONZE B =01 No.1565/2000 Tik, JECFA @

% 51 HEBGETIME s [BUROBI L~ IZEB W TEEMEICEREE BT
5T HDOTIEZRV, | & SNEBFERHZOWTIE, OB RICEA T2 KIFT
L T A NS DN EORB O RBEN 2R Y . EU & L CHEH
PIThRnWIZ &R TW5, L7=2»> T, JECFA % 51 HE&AITBWTO
whnyy (&FEH T4y 7Fax/—n) OFMERERIZ. EUICBWTEDOE X
FANLNTWEEDEEZX NS, (B9 0)

(2) HEAERTEABRHIE LT

1981 £ 1 H., BINRMEIFZES (SCF) 1%, fHEEEFE (extraction
solvents) I[COWTOHOEREZRD EFLHTWDL, TOHRT, 4T a/N)—
JZHOWTIE, 7 a2 AW, St thali, otk m s,
AT MR N R BRI R 2 1H A AF L, B ADI 1.5 mg/kg 1K
H/HEHRELTWD, Ik, BARTEEN RO &3 AR D
ARG STV DA, HBRWE OB RSN ENTEL T, Ok
ROMHRIINECH D & LT, 1983 4F F Tl bl 2 — AR F i B plo i
DOk EFETLEL TS, (B9 1)

1991 4E 6 A . SCF 1% IR HEICOW T O 2EEOFEREZERY F &9,
ZOHRTA Y T aNR )= HONT, Ty MW AR A ENE T
kB, — PR TR AR T ek B M OV A TR O i &2 B - I AT L=
2. BEAEDOEWIFMRBR R TN A OV T oM i 24T 95 2 &M
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“C%@‘ BlEEEEZHMI CE X9 T — 2Rz Las, IfullADI) %
RETDHZ LI TERVERRL TS, LrLaens SCF X, s
ZIRE L7efFERHICB O IR OERAF &I E2vs Tfull ADI) %5%

E‘?‘K) Ll zFT AN EDBEZFICRETDHELTWVWS, —FT

SCF 1%, BAHFICE AL TLE D Lo RZoMmo A, Fl x IXHEEH

ELTOFERHERDDICH > TIE, HoU® Mull AD) 2%ETHZ

EMMETHDHELTWD, (BRI 2)

1991 4F 12 H, & - B dn o s A A R B3 2 MO Bl =
88/344/EEC (29 3) O & &IET 2 BINEFE SRS 92/115/EEC (&
B9 4) WA S, B CFREFITFFICRE STV, F ok
Y% 10 mgkg & L7z BT, AV F a8 — VAR S LCHERT5 2
EMBOHLINTWD, T OFRAFHMEMEIT, EATAISTIS ATBEME O BLE D B O 2
DR ’;Eﬁfju\faiz“ﬁémfcﬁemzbé Lantngd (BHE19), vk,
2009 4 4 A, EdROMMEBESESIL, BRINES - BONEFESES
2009/32/EC IZHEH I T\W5D (1 7),

2005 F 2 H, EFSA Bl Vi, A Y 7 /N — a2 &R O EEA]
&L THERECEHZ 600 mg/L O L)L TIRMT 52 L DWW TEREZIY £ &
DTS, EFSA 228 1%, =2 SCF 2 & ADI 2 O 7= RIS R
L7eRBRARICinZ, 7 > M &AW EHRKE R 5 3R (NOAEL=870
mg/kg KE/H), 7 v MR~ T X %Z WK AFEERERIENCT » b
KR X% AT A EERR (7 v MR - 8 4E 3 NOAEL=400
mg/kg KE/H . 7 X RHAFEM: NOAEL=240 mg/kg K&/ H . 7 ¥ X F/EH
T NOAEL=480 mg/kg AHE/H) OFEREZFH TS L TW\W5, EFSA Bl
REVIE, UHXOA Y TR ) — I ~DEZMEDE SICEE LIRS,
WD AN = RT 4w 7R ERITR N D, U XRHAFEM IR D
NOAEL 240 mg/kg {KH/H Z Rk & LT ADI % 2.4 mg/kg {K&E/H & f%‘ﬂi L
TWb, BB, A7) —Lz2FRoMEEA L L TERECEHZ 600
mg/L fEH L7256, ) ZERAOHE — HEBIE 97.5 /X—k& % A VH
324 mg/ N/ H 1323 ADI # #8892 = L. (i) EU N 5 # D 10 X0 F54E
FORBECEHER Z 8 U= e — HEERE 97.5 X—& ¥ A MED KA
597 mg/ N\/H b ADI #4252 LB EMEIN b, (1 9)

. EAEIZH T SR

2004 F 12 A, &HEeZESIT. TEEMICHIH S TW S BRI OZ 2N
SO JTIEIZ DWW ICHES IS N RMEE R A R, 4 Y T a o) —
&7 7 A1 ;‘:Eéhé (BI#E3) & L. i <7"<4<+> [y Tk )—
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IO TQH) AERNICB W TRERBE L R o BEEEIT VW EBS 2 OND 2
&L G HEEERE (10,968 pg/ A/H) 127 7 A 1 OFBEGEFAM (1,800 pg/ N/
H) 2 TWAR, M ie~—20 100 % EEl>Tnsd 2 &, Gil) 1 Y
7R ) = J O ORI TR AR S, £ D L~V 3 AR
FHEILBADZ LTV ETHIENDZ END [AROEEDO B THEHAT
L6, BEEIZBRITIRVWEEZOND, ) ERMMEREEMAZRD £ &9
TWb, (24, 25, 26)

V. Bk EsTh
AV 7N —)Ie holid, R, BERS R OIERFPICBWN TR SIS,
WhWLERAMED —DOTh D, ROBREINTA Y T a X)) —LDiFEALE
IZVEALE T OB P TR S A, AR & Z2Hf% - g BT 5, WISz
AV Tax)—LDlEE A EITAERNT ADH IZ XK - TER{L S, B R TO¥E
Witk ERRICH 2N, REWE LTAEKRT LI T2 Fida Yy Fasx ) —v
EHR L TESARNICEELZ ENRINLTWD, —FH, A 7ax)— L%
BB L LzE =0 ADH EMHOREZEIC W T, B2 7= 3 i BR Al o fig
PRICFRBE DB A2 KT X o RAMmAIIEL A TW Ry, Lo T, ALZES L
LCiE, REMW T & ML BREBIZONWT, A Y a8 — LTtk b EMER R
AR OV MZRIT DHRLE S > TEEIZEHEZIT 5 2 L IXAIHETH 5 & Hlr
L7,

AEZERE LTI AFLEBEREERBRERENS ., @ 1Y Fa ) —
M AZIFAEMRIZ L o TRERRITE & 70 D X 9 7B nas thld v L3 L 72,

AF L EMRERGEERBSR IR OB EIC L3RR TR0 TeET
—ZThHHN, KRBT v FTRONTZEESNDTAT 1 B/l
BRIE DR AEROHMNZONWT, KEAS E L TL, XTHREECORARE O R
EIZX2b0THY, KELEOHWNYE L TCORAICBWTLEEMICRasE b
5T HDOTILZRW &l Lz,

AKEESE LTI, AT LA AEFERBRAEN S, AW B ICETEMER
7R ERHI L 72,

AZERL LTI, AFLLE MIBIFL2HANL, Kt HOREEIEREE
B2 6T XD REEHLIIE STV R &I LTz,

AREER L LT, FRBAEICEH T 5 NOAEL © 2 LiE/METH 72T v
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A A il 8 R B E R BR AR 12 B 17 5 NOAEL 100 mg/kg KE/H &, S DOHLE
EUEGWEHOARM B OHEE — AR 2.9~3.83 mg/ A/ & 2L TELND
e~ —r (1,500~1,700) Mu#Eb L e~— 0 100 & RS Z & 2R L
7=,

UEXOARFESE LTI, I T4 7 a/R ) —)v) 2250, i L

L CHEUIERA SN 256, BEMIBanirnetEZx o, ADI 28 ET 50
X720 & L7,
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<RBIEK 1 : BRFF>

s PR K PRE

ADH Alcohol dehydrogenase : 7 /L 2 — /Ll /K E %R

ALT Alanine aminotransferase: 7 7 =7 I/ b7 U AT =
77—

AST Aspartate aminotransferase: 7 A/XT7 X AT I ) T
VAT =T —F

21 CFR Code of Federal Regulations, Title 21 : K[EEH I AL
521 %

CHL/IU T X A =— R « NI AHX — [l R B2 ik

CHO F v A =— R « NA AL —PUE I RET AR M Rk

CHO-K1-BH, F v A =— K « NA AL —PIEHORET R M Rk

ECB European Chemicals Bureau : BKJN{L22 00 )R

EFSA European Food Safety Authority : BN i 22 4% BE

EFSA05 EFSA #7  x L ERE (2005) (M1 9)

EHC103 IPCS BrEEfRfE Y 74 7 U 7% 103 & (1990) (B2 9)

EPA Environmental Protection Agency : K|E B 57 %) T

EU European Union : FERMHE S

FAS42 JECFA < / 7'Z 7 Food Additives Series &5 42 & (1999)

(23 9)

GMP good manufacturing practice : (& HHELEN TIZBIT 2
I ) e R R &

HGPRT Hypoxanthine-guanine phosphoribosyltransferase : t
REY U F U T TV HRARIRIIVENT VAT =T —
¥

TARC International Agency for Research on Cancer : [E &0
JER

IPCS International Programme on Chemical Safety : [E[&{l
T A

JECFA Joint FAO/WHO Expert Committee on Food
Additives : FAO/WHO & [FlI & & i) 8 M K 4 5%

MNPCE Micronucleated polychromatic erythrocyte : /%26 Yutk:
R ER

NRC National Research Council : K[EHFFEFE#ES

NTP National Toxicology Program : K[E[EZ #7077 L

OCT Ornithine carbamyl transferase : A /L= 71 /L/33I )L

oo AT x2T7—F
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OECD Organisation for Economic Co-operation and
Development : %% ) 71 BH 5 A%

PBPK Physiologically based pharmacokinetic : 4= 852y 34 #)
A&

PCTT Per Capita intake Times Ten

RfD Reference Dose : & f &

SCE Sister Chromatid Exchange : ffilk 4073 (A28 #4

SCF Scientific Committee for Food : B & LR #ZF B &

SIDS Screening Information Data Set : A7 U —=12 7 HI&E#W
Tk

SIDS97 2- 71X ) — IO T O SIDS HIIEEM ]S = (1997)

(Z/H5 3)
6-TG 6-thioguanine : 6-F 4277 =
V179 F v A == R+ DR — [k 2 A0 FR R RS M AR
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<hlff2 . FESEABRBIRE>

HERIEE | B iy FEE ARBWE | 545 FRE | BRWE &5 PRBRAE R SR
5 | In vitroSCE X | V79 In vitro A VT an | kERE REHEHEALROFIZ b b REMETH | EFSA05 & OVSIDSIT IC
R J —/v (ffi | 100.0 mM Sl EN TS, BWTHEIH (21
£ 99.7%) 9. 53)
von der Hude & (1987)
(M5 4)
BRENE | SOS 7 mER | E coli PQ3T In vitro A4 Y7 asN | HERE REBHEHALROF I 030 T2 TH | EFSA05 280 TH 5l
B J =) Sl Tn5, H (1 9)
von der Hude & (1988)
(M5 5)
BEEE | MEMERAWD | S typhimurium TA9S, In vitro A Y7 v X | 3umol/plate ; REBHEHALROF IS 030 T2 TH | FAS42, EFSA05 K Of
1IRseRE EA | TA100, TA1535 K O° J = 0.18 mg/plate ST ENRTND, SIDS97 B\ T H 5 H
5 TA1537 (19,39, 53)
Florin & (1980) (&#&
56)
B | MEMER WS | S typhimurium TA98, In vitro A4 YT ax | kEafiE RMTEMACROFEIZ DO TH | FAS42, EFSA05 KT
IRk B | TA100, TA1535, J =)L 5 mg/plate Sl ENRTVD, SIDS97 Iz W\ T H a5 A
R TA1537 &% Uf TA1538 (z#19.39,.53)
WNC E. coli WP2uvrA Shimizu & (1985) (&
M5 7)
EREE | EMERWVD | S typhimurium TA97, In vitro A v 7uan | keHE REHEMALR (7 v RERONARZ —FlE | FAS42 KO SIDS9T I
BIRZERAE B | TA98, TA100, TA1535 J = 10 mg/plate Bk OFBICHr2bLPERETH- L | BV THEIH (BH3
B KON TA1537 INTW5, 9. 53)
Zeiger & (1992) (HHR
58)
BEEE | MEME WD | S typhimurium TA98, In vitro A YT an | EElE RBNEMAL R OGS 3030 b T2 TH | JETOC (1997) (B35
HIFZesRkE B | TA100, TA1535 K O J—/v (ffi | 5 mg/plate SIS TW5, 9)
L7 TA1537 W N E. coli £ 99.5%)
WP2uvrA
RN | (ZILFETEME | CHO-K1-BH, In vitro AT | EERE REHEHALR ORI b L TR TH | FAS42, EFSA05 KO
Z AWV aiiEZE J =)V 5.0 mg/mL Sl ENTWD, SIDS97 IZEBW T H 5|
IRIE TR (19,39, 53)

Kapp & (1993) (&M
60)
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AEBRIEE | B [OLZEERE BRI | B EHE | BRE | BRWE b RIS A S
BGEN | YavPaun | vayYaunsx W N Z=i% A4 Y7 uasR |0, 50, 75% 100 fEHIR% 720 AR > MO BEECKI T | Palermo & Mudry
S A AP =L J = LI A EBMEBEEERO b holz b (2011) (BfE6 1)
TSRS BB EhTna,
7 Hiw AR 3 vV s 0. 75% WTFNO TV — RIZE W T b 3TREHC A
ST (24 BE Z &0 TS HBEEROA B RHEINITEED b
4~6 H D AR A E ol ENTnD,
(Basc) 5t & OXREL%
5 [ELEfHECHRYIEL, 7
JL—RKA~E #15%,)
Hmmtt | In vivo Y0k | HEZ v HA [A] 57 ] A Y 7nrs8 | 0, LDso® 1/5 fi | H5&ERE o HBUEE 13X R#E T 0% T > | Barilyak & Kozachuk
HHRER [rYEEEcA J =) YR (2,260~ | 72OIZx LIEGRET 1.250.5%, £ 8HE (1988) (M6 2)
('H N HF 12,800 mg/kg & | OHBUEELIIXIREET 0.5620.3% Th -7z
) FEORMEANTD | O LELGHT 1.0£04%Th o7& S
Sl EN TV | L TW»Wb, L&Y Barilyak & Kozachuk
%) 1, ARBREL T A Y T rR ) — LIl
D TR IS B R R R OV e s
NEBNZELTWND,
BEEE | FomEEZ A | 8~11HEIDOICR~ T & HEERE | A BEM | YT ax | kefiE KE AR TH 5 2500 mg/kg (REEG5# T, | EFSA05 X U'SIDS97 I
% In vivo /M% M5 B 15 | /—n 2,500 mg/kg IRE | #5104 72 FEFILANIC 6 LB L AEL | BWTHEIH (21
Bk un TR ER D BNRBO LT, T | 9, 53)
NoOFGETH MNPCE O BB ICHE | Kapp © (1993) (B
REMTFED HNT, BETHo72L S | 60)
TW5s,
EREE | YO IRRE 218 | Neurospora crassa In vitro A=V REHEMALRIEFEE T CRMETH 72 & & | EFSA05 } (8 SIDS97 (2
[ R Rl 7aY i) J =) naTnd, BT 2514 (Griffiths &
OB (1980)) (=19, 5

3)
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AR B R | &EGE FRE | BB KE& ARBRRS A 2R
YR RE 28 | 0~2 KEMlG, 24~29 KF e N5 A4 Y78 |0, 5% HMEIORZF TR/ OLNTZT/V— R 1 OHIZE | Palermo & Mudry
LT 20 | MlsXiE4 B lisDoRIE J = WT, 24~29 REHIBRER CxIBREOK | (2011) (ZK6 1)
PEN: vayvaunzif (24 50 f5. 4 HEERBRECXIREEOR 6 5O

R &2 7T Bl &
MERE=10:15 TOHL %
5 ELEFECHRDIEL, 7
N—RI~V&E5,)

TI— KR 1 DOMIZHWN
T, () 5k 24 BRI

Yutt ARGy BEDO AN (p<0.00001) 237D
LI T3,

R OYAIRR S EER T, 6 BREET 0.036% T
HoT-DITH L, MARELHET 1.6883% & A1

W N i S HASEL (A BEICHIN L7 (p<0.00001) 7%, [EIEH%A
ZRBCRE) LGS 0~ BREETIZ 0% Tho7m L STV 5,

2 IFMRIC A Z R S
T 22 KRR AR (|
BB 21TV, €

NENDIREBEE,
arkEE | ArERRnEEE | 7o b e | EERn A= LDso = 5,280 mg/kg A, Lehman & Chase
Pt 3 AR b J— (1944) (29, 53,
63)
atEEt: | RN EE | 7o b BlgZIng | B IERE N A4 Y7 an LDso = 5,840 mg/kg K, Smyth & Carpenter
‘riﬁit%ﬁ 14 HFIHEJ }-ng_ /»—«/]/ (1948) (2 9\ 5 3\
6 4)
SEEE | ARNREE | 7o b e | HERE D F A=V LDso = 4,710 mg/kg A, Kimura 5 (1971) (2
PR 7HMH 5 J—Jv 9. 53)
ArENE | ArRnEsE | 7o b Bem | EER N EA=P LDso = 5,500 mg/kg (K, Guseinov 5 (1985) (2
PR 14 HH # L5 J =L 9. 53)
arkEt | AR nEkER | v U A B | HER D A4 V7R LDso = 4,475 mg/kg (K, Guseinov ©» (1985) (2
PERBR 14 A # 5 J = 9, 53)
AarkEE | RN SR | vr¥ Beugm | EERn A=V LDso = 5,030 mg/kg A5, Lehman & Chase
Pt 3 AR b J— (1944) (29, 53,
63)
arErE | AarRkn&sE | v Bl | HLEEE N A=V LDso = 7,990 mg/kg {KH, Munch (1972) (2 9.
PERBR 1 HIH &5 J = 53)
atEEN | RN EEE | X Bleim | HER A A4 V7 an LDso = 4,830 mg/kg (A, Lehman & Chase
e 3 AR . J—n (1944) (29, 53,

6 3)
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AERTEE | SRR BT AERHIE | W5 HYE | BERE | e P 5 ARBRRS A SR
HMINE | Ty b 2T M | T b 27 M okEE | A REME | Y T eo] | B0, 0.5, 2.5, SIDS97 TidABRICH T 5 NOEL 234 | EHC103 2 (X SIDS97 (2
B mrt | AR5k HE 5| /—n 10.0%. #f 0. 1.0, | T 600 mg/kg {A=E/A. #T 1,000 mgkg | BV THEIH (B2
UM 5.0% ; /£ 0, 600, | (AFE/ATHHESNTND, 9. 53)
2,300, 9,200, It AFEEESE L TR, ARBRICBIT 53 | Lehman &  Chase
0. 1,000. 3,900 | BN LRV E%E0ns, KlBuck | (1944) (BH6 3)
mg/kg KFE/HFH | 5 NOAEL OFHliZ1TH 72> 7,
B
BEWIKE | 7> b 12 #E | 3 Al Wistar 7 v | 12 # okEE | K REHE | YT e N0, 1, 2, 3, 5% Pilegaard & Ladefoged . &% | FAS42, EFSA05 M OV
B | aRBR k 22 [t J =) (wiv) ; 0, 870, | BEEMHINICLR 2D M &SR Z 4 LT | SIDS97 IZBWTH I
1,280, 1,680. | NOEL #K7-#hE. ik 1%Ll | (19,39, 53)
2,520 mg/kg IKHE | Tz LiEimL T\ 5, Pilegaard & Ladefoged
/H SIDS97 Tid, A#BRIZIT 5 NOEL 1% | (1993) (6 5)
1% (870 mg/kg (RE/H) THDH L SN T
Do
AEESE LT, ARBRASHEMETITD
TS Z &, MERERARIL TR
Z b, HBEMMFRRESIREN TH D Z
NG AREBRICKIT D5 NOAEL O
EATOIRNo T2,
EWKE | 7> b 104#B | 97 HEO F344 7 > & | 104 HRH | MARE | £ 8EM | 1 72,8 0, 500, 2,500, BOBEICL 2B TIZR2VWOTE%ET | Burleigh-Flayer 5
B Gt | WA sk M 75 | 2 — (Fl | 5,000ppmZ 1 H | =X TH D, (1997) (H6 6)
BN A U F£ 99.9%) 6 IffA]l, W5 H Burleigh-Flayer 13, AKRBRICEIT D
[ NOEL % 500 ppm & LT\ 5%,
TR E O RBIBEELZT 4T ¢
EHEIREO R AEROBMA RS- L &
TV DA, S IREEC O3 A O RF K
EIZEDHDOTIERVMEEBERIN T
2o
EWIKE | ~v 2 78 #E | 9 7#HEO CD-1~v A | T8 HMILL | WARTHE | & B M | 17 =3 | 0, 500, 2,500, BOEEICL 2B TIERVWOTE%ET | Burleigh-Flayer 5
PG | AR = W 75 | 2 —sv (fl | 5,000ppmE1H | =¥ Th 5, (1997) (/6 6)
YAV N £ 99.9%) | 6 Wifdl, 5 A% Burleigh-Flayer 5%, ARBRIZE TS
s NZE NOEL % 500 ppm & L TW\W5,

BRIV O FeiZ (2 BAM U 7 IS O F AR =R
DHENTFRD BTN,
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HERTEH | BB RS MBI | BH | BT | e P 5 AR S SR
ERERA | Ty b G | 38~40 HElDO T » b WokFSE | HEW | Ay Ta | HEY 2.5% ; Lehman 532 @8#03mE I Iclit | FAS42 (Y EHC103 12
E s 5 He3pE, | s —v 1,870 mL (1,470 | 2/ LCA Y F a8 ) — M BBSN-Z | BWTHEIH (B2
it 6 [T mg) /kg (KHE/H L LTHBE L, RRBREHETTHE | 9. 39)
F144 T Fi1 2.5% ; 1,760 | BMWE O L IZ X 2 £ AE~OFEKE | Lehman ©H (1945) (&
Fo %7 mL (1,380 mg) TR NIRRT EHEE LTV 5, 40)
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