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L

PR LA R OE R TR ch 5 (= FF %] (CAS No. 91-53-2) (oW T, JMPR
DFHMESE 2 F TR S R ER Hil & 520 L 72,

P W RBRAGRRI L, SEEE (v A T v b A XKO) | EIENER (7R L),
R R K B FRORE) . BlsmtE, afsEtE (VA 7y REKOT X) | iiafk
B (T v FROA X)) BHEER OSSN AME (T MEOS X)), AFERsARNE (T v B,
THEROA X) FEOFBRBFETH D,

T h R DOBEMRBRTIL. in vitro DIEIRIBRE RIS Tt ThH o720, F
¥ A == AL AL —INE RN L OV e SRR Y Bk W2 e R SRR L O~ T
2 7 g—< TK BBRIZEBW I TH o 72, In vivoidBR Tl 90457 ~ b ORFlgZ W
T/ INERRBR I C BN TH W E A R L2, ~ 7 A B B2 W/ IMERBR N YT » BT A
T=AREH DNA GEGaBR ClIfEtETho7m, TNHOFRERND, = hFd %y CUTEOGH
W) 1%, BEREE AT 503, DNA ICEBHEEL 52 CEIB 8RN EREZE U SE 5 7]
HEMEI IO TR S . YeRE AT, X VX E~OERZN LM BRI L D & &
2 BT,

T hETX0E, T v MRV 30 22 H FHEMEmEME D AMEDFERREROMEZ 3\ TREDE~
DIV INEDRES I, T b OB BP0 AU MABRIZ N T, = hFF D
ARG UT-RET, BEMHC R R S OSFLERR, « RS EEE D 388 BTz,

LU S, ZNSDBEMA~OIERIZA = =—2 a UAERICL D b DO TIH R 7' —
aAMEHIZE DD TH Y, EOFERICITBENFET 20D EEZ b, £, Wk
EVER 2 FFOREM O FRGEHIRRIZ X > CTEOERAMEES N TV D AEE LB X bd = &
NH, T RhXTX AL, BRmtEC LV ENAMEZRITWE LITIBZ 6T, BIEOREILAT
fEChHV ., —HEEFERE (ADD) OREFETHDL EEZ LN,

Flo, HFEGERER D, BEDRICRT 5 BB E A~ P X X U R OE DO &
TGS D L) LR E LT,

B, TRFIFUOREHE LT, STHEORMATIIAHYED “ERDFEERRD b
VI RERDH D, —EEROFMEIZOWNTE LML, 7y hERWE 90 HMHESM:
BHERBRICESS L ODHRTH LN, ZORBROFKLE & (12.5 mgkg (KFE/H) T, —&KD
AR ONT., “EBERRMME L TEEND EEZONABFEOT FX T2 H
W ORE R ZE T L, BED L ZAMBITRON TS, —BIADOFEM TR
AR LV 58O ATREMI RV & Z 2 BTz,

BHEFAERER D S5 SN/ o ERNERE (NOAEL) 1%, A X Z vz 90 H RjdArEzE
HERICEBIT D 2 mglkg KE/H TH o728, ADI OR#LE LTiE, L0HL<., 2oEHMo
BERBRTH DA X &= 2 AR S b i iR (LOAEL) 2.5 mglkg
RE/H AT 52 LN TH D &L, Z 0 LOAEL (2222455 & LT 300 (Fi 10,
EAZE 10 X OVLOAEL 2 V5 Z &2 L 5380 8) #i#H L, = h 3% ADI % 0.0083
mg/kg (AH/H ERTETHZENHEY TH D EEZ LN,
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. fEFA

TUPAC
Hi4, : 6-ethoxy-2,2,4-trimethyl-1 A quinoline
CAS (No. 91-53-2)
Hi4, : 6-ethoxy-1,2-dihydro-2,2,4-trimethylquinoline

. AFR

C1sH1oNO

. HTE

217.31

. fEER

H  CHg

N CHs
he” o Z

CHs

(& 2)

7. ERBMERUERRR
TR AL, PURLA] BRAEPIIEAD T, SO sERERFZ BRI, HIEOIERE E
v (B4 IV ARDES) FEORMTORREZYiIE LLET D720l s h b,
T R AL AN THIR LA L L TR STV,

Bkl S, ZE AR OZOMOBAEEEIC b, 777 LT 7R n
— N—EEDERMERIC BN TI I a T o % 2 0 E OFRMEBLIEAIE LT, FU R 2—R0
/X7 T EOREEIZEE U CIEADIRFF D72 D DI B LA R O T A DOZERRTH A & L
TS D,
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HATIE, PiERLAIOFERII E L TRESIL TV S,

F7o. VAT LOBETIRBGIED 7= B E LT STV 5,
(&3, 4)

¥, RYT 47U A MABEEANISE ) BRI R E STV D, (Bl
F7o. A FEEEA~OIEEERRE DT O OFHMIEREN TN 5,

I. REMRITHRLIMNEDHE

ARFHMEETIZ, JMPR OFMIEES A2 T, = R U ORI 5 /A 288 L
7~
A RS PRI B 1o LT,

. Y EhEaER

AFEFHRERER [II. 1] 1%, = hFIFoDF /7 VUBERE Y DUHo 24 NDKFEE 13C
TR L7 (LT M[2,4-8Cl= h¥F> ) EWD,), BV D UED 2,4 (\LDfRFE% 14C
THEERL7-H 0 (LLF M[2,414Cl hFoFr ) E09,), B U DUERD 3NLDERFEE 14C
TEGER L= (CUF T8-UCl= hxFr) Lnd,), RUBUifia UC TH I L
7=b® (BT lphe-dCl= R ¥ o) &9 ) KON UC Tk (BERAIEAR) Sz
T hFUF CIF MC- hFTF2) LWV D,) ZHAWTERSN, BETRERE KO
AIIIREE ITRRTIB D DS WIGE I3 EeRE (EERSRE) o= o A L7cfE
(mg/kg i pglg) Z~L7-,

(1) EYFEHR (IVRARUSY )

Z v b (Fischer 344 &, #J 8 Hiin, HE3 VLR MO~ A (B6C3F:. #J 8 Miin, 3
DL/AE) 12, [3-uCl= ¥ 2 HEEESRR &G (2.5(7 v hO&H), 25 KN 250 mg/kg
(RE) SUTHEIFEIRNEES- (25 mglkg RHE) L, = b3 2% 0 OIEYBIREIR D FEh S iz,
HBEGHEMIL LSC THIE L., Y 7 VHRORERT h 3% REET HPLC TRIE L7z,

T F X OENEIL, BRORE L EIRNEEG THEELL Tuve, BIUEECH T, 1R
PIPNIZ I A B OSRk H ic ieie EE L S LT, 2.5 KON 25 mg/kg IRE CRE D65 L7-BRIC 1T 24
IRFFILAPNIT 85 % LA sttt S 4L, IRF~OPEITFEF~OPR L 0 HRE < HEED 41
~64 % THo7= (F 1),

7 v FTIE, DTDRETEDH LD, @mAERGOHEEMEAERGOEE X0 HEIEL
Too ZAUZ, BHARDHEHEE OB A, AR~ A EICHIN L7z 2 & AR
KEZpoTNDEHEDEZZ BT,

< U AZBTHHEIEE X, Ty RV b IMNED T, REMAD = R0,
(F L A E DS TIHET ) SR SR o T2120, SRR AR ASRITEHE S
Dotz MR OFEHEM DK 60 %I ZIMAEFIIFAE L, 8 %It L7=ifniE % o7 B R

L SERR 17 A S 499 B2 K- TED LAV FEG HUEE
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bHbOTH-Te, 7 v MIBWT, 25 mgkg (R A AERG K OE D D72 WRE TIE S
%N 250 mglkg (AE/ H 5T, ERRNERENRDH D L OWL ONOFE (F—2RAFEK) 7
ARSIVIZD, FHRICITEREITRED bR o Tz,

FIRN P G-4%, T & BTl 0.25 RFEIA ISR mIREEICEE L72s, ~ U A OfEIHERE T
Be b 2 RFRIRICImiREE L Te o7 (R 2), $IRNFEG-TIE23% (T v b)) k33% (w7
) WNFEPCHEEES N E 1), FBRGED 40 %HE D =2 — LHET » hOfEHIC
OB, AU, MEHHEIEL OWBATIEER S = b % 2 3% o O FRENRR | C BB R 2 T
LTWDZEZRLTND, REEDT b Fo0L, RPNSITMH ST, #E, AT
ik, BB OB DT NAFET D DI Th o1z, KUK F & v ofiEc
B DHEIAINT 23 iy L EHE N, (B 5, 18)

#£ 1 [3-UCl= 3% o DR N K OEIIRNE G- 24 R 301T 2Rk K O 0~24 R
A OPEOEIS (%)

= c
B (mgf ;K o | | RRE| R W | R EZ; Ro| ¥
2.5 (#&r) 0.7 1.4 0.3 0.4 0.3 0.9 57 31
5 | 25 (f&H) 1 1.3 0.2 0.7 0.4 1.7 64 26
250 (F&F) 0.9 1.6 0.2 1.8 1.2 12 41 11
25 (FlikPY) 1 1.5 0.2 1 0.7 6.4 57 23
25 (f&H) 0.4 1.2 0.1 0.4 0.7 0.6 60 42
<A | 250 (F&) 0.3 1 0.2 1.2 1.2 2.2 43 16
25 (BRN) | 0.5 1.1 0.2 0.9 1.2 0.9 58 33

BHE 3~6 JLDIH)E

# 2 [3-UC]= FF T F U OFNRNIRS. (25 mg/ kg REE) 1212381T D 450 S OREE i B

(ug eq/g)
Hhfd R (h) Mg JiRai: ek A R RERARE R
0.25 6 66 51 9 15 29
_ 2 5 27 21 2 10 29
7k
12 2 12 11 <1 3 24
24 3 9 10 <1 1 15
0.25 10 45 40 11 27 40
2 4 27 17 3 16 67
<A
12 2 9 8 <1 3 22
24 2 5 3 <1 2 2
KHE 3 VEDHHE
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(2) EYEREHER (Tv )

Z v M= b U %% 10 HEERS (50 ppm) L7z, FHiEM Og CER R0 5
. FNFHOREEIL 2.1~4.8 K 2.1~2.7 ppm T 7=, NENIM OB TIE 1 ppm &
Wchotz, (BH3)

RS b 3 % o A HOBREER S (50 ppm) L CHIEEL7ZT » FE&HW, [2,4-14C]
T R IFUOAHFERROEE (1.5mg) L7z, 2 B THENEMED 30 %A RHIZ, 34 %A
AP S, 4 BRRIEONT HECIE, 200240 40~60 %K% T 58 %A IRHIZ, 30~
40 %M O 36 % BFEFE PR S iz, FERH O 140 FE5 CO2 1%, BES- 1 B ORI S
N, BEED0T% Th-olz, (BIR3)

Z v hADT R UX U ORAER G- Tl BB O & FRR B I~ DI A G580 H i
770 7 v P T, H&5-&72 14C 0K 1 % 14C 15k CO2 & L TR TIZHEH S ozt
L. BTIX02%ThoT-, (BH3)

R N o % 0 ASOERTREER S (50 ppm) URTLER L7Z6HRE T ~ M, ke k%
TR GEMAR]) AT 9 AMS Lc, FrARoMEEFIZ 0.12~0.21 ppm DT h
VEUNEEN TN END, T hRUFUOBBBITIRENT., T XX A 10
HEEEF S (50 ppm) L7=MEZ ~ k 2 BlOFH 121 0.12 KTV 0.19 ppm DG~ k=
TR UNDEO LN, (B3

(3) EMEhResER (38)

FEAD UC-T 3 % OHAFE GERTlX, 48 BEHILINIC 99 %3 Ell S 7z, = b
T L OEHEAT G (125~137 ppm) RERTIL. K)o 12 WIS, I OHEIITK
0.1 ppm/IHDT |3 2% 2 DR DOERENFH DAL, TR K O£ FAERL T,
SHIRFE A RSN o7, BEHT 6~18 B T, MRRTERE D 79~90 %H3H
KUlz, HEMESIIZWEIL, 16 SR UERDO = hF % T FEVIIN-Z7 v m= Kk
ON-TEFFEREEZ DIz, (B 3)

(4) REFER (IYRARUSY M)

FE (1) EYEReRBRIC BV TI3-UCl R TR a2 (RO 25(5 v FDR), 25
% 250 mglkg (REE, FHIRA ; 25 mglkg (KH) L7277 v RO T ANLELIZIR, #
5} ORIV T T B 3% 2% o ORI Bl < v, {4 HPLC. 1H-
FERER IR ek e OVE Mk 2 O TR L=,

S TN IR TN B S, 4 FEEOANFEE SH- (E3, K1), Rk
R TR AR SN 0T, Ty RO U RICEBT S FEGEHRRKIX, C-6 LT O
i F/ARICE TS (R Q) I vra sl (R F) LofssairtEx
BTz, BIREEE LT, C-8MLTOKRBILLNT vy a gt (REmH) . XX C6
AT O=F AL R O b 215 C-3,4 MO RF* bbb RnaShiz, 7y he~vTAD

10
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FREWNL, v T ADOETNI VT a A OEIE NG -T2 L Th D, 25 mglkg (KET
BE LTy MCBITA2REW 7T 0 7 0 —nd, fRORE EEIRNR S & CTHERZENHZAD
IR oT7,

T U F % 250 mglkg (RE TG L7 H5A13. 25 mglkg (AE TG L72A LY C-6
s AR (R G) ORSHERORIG A @ >7z (£ 3), 25 mglkg KE T 6 [E# 5%
DIRPRH 7 1 7 ¢ — /WL, R 5% & [FIRE T d - 72, 250 mglkg (R H 6 [Al1: 54 Tl
HEFEG% L0, Zv7o= MG F KO H 0BG EL . RE G X OE OIS MK
Motz ZHUL, BREBEEAR U=, X7 V7 a U it bniia sni-2 L 2R LT
W5,

B S O BT, BT G Th -T2, Y 7 Wi AR+ (Bl
F30%LAT) . B TE HERIFE LN o7z, MR bIL, STEEDO I VEF 44
AP S, RELRITBEHER D 5% L T CTh o7z, ZOmA, JHHOKERD D
BEHERITT R F o & UTIFET D & L CWAIMOIITE N — 7 OfE R L %R TH 5
L EN, FUGHEREFPRIE (mRFY R) OFEAZET BT ORGA F— AT
Sl (1), EHb5, 19)

£ 3 Ty bD[3-1Cl bk R A G EONRE T 7 4 — L

(24 BEIRY > 7V HR ORSEGHEE 33 2 515 (%)

(R o TQL‘}E (mg/kg KFE)
1x25 6 X 25 1 x 250 6 x 250

A 6 7 4 9
B 6 5 4 7
C 9 8 5 3
D 7 6 2 <1
E 17 12 10 6
F 5 6 3 15
G 34 42 59 30
H 3 4 4 14

REAAR <1 <1 <1 <1

a HEERIIX 1 B

11
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1 7 v MZBIT DT hF % OHEEHER
G:glutathione, Gluiglucuronide

(5) e (1 X)

A X WTAGERER IR T, = R Uf 03, TR AERITIRPICHRE ST (EER
RLLF) 4 FEEORRENREY (BT L 77 n=R) & LTRSS Z A RENT,
RENERE T b NG F 06502 &0 D REIUERD Vel Tz, PRI TS B
P TITiL, BENLITDOTINTH DL Z RSz, (B 3)

(6) tEYARERRER (L)

D/ L (50 - 2%, 144 18) Z[phe-14Cl= hF 3 K ON2,4-13Cl b F %0
DIRAKENE (20 mg/mL, BT RO 7.5 %) 1 30 BoEERZ ., BE# L, -2+2.0C
T OFEEHEE 95% UL EDOHRKSE T, Ak 33 HEIRTE L €. MIAPIEmRBR ) 32 S h
72

RIAVEIR, FRFE, RRL O OBEREORIHISAIEER 4 (RS TV 5,

TEHRED R th~DOBATEITIFE 0 H D 1.53%TRR 725 24 ##%121% 49.0%TRR (2,
BT 0 B2 D 14.3%TRR 225 24 #H#%121% 40.5%TRR IZHIN L, RIFEFRm O R
W& MR ~DOBA T R STz,

RLFR 33 s DEFFEFIZ, RO FF 2700 0.49%TRR (0.085 mglkg) 78 HiL
-0 e LT, C-NFEAXIEIN-N A L5 “EERNEEHCTH 40%TRR 329 Hiv, 1F
NIV Fex hxvF (CUF IDHEQ) &W9,), AF L= ¥ %> (LLT TMEQJ
EWVH,) KOT e RaTFAF Lz hFoF 2 (LUF IDHMEQ| &V ,) 3EFT 7%TRR

(1.2 mgkg) BDHLNTZ, (B 26, 27)

12
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F* 4 RmEPEEIR, R FRKOEEF OREREORRRH 546
BRE RALOFEL
WUERt: | YRR | DEIRER RS | BRI | VAR RN Vel R
HE | %TRR | %TRR | mg/kg | %TRR | %TRR | mg/kg | %TRR | mg/kg
0 H#% 85.6 14.4 21.3 84.2 1.53 | 0.370 | 14.3 19.7
2 H#% 61.2 38.8 19.5 65.4 7.25 2.33 27.3 45.3
7 H#% 50.5 49.5 24.0 52.1 15.7 4.67 32.2 51.1
14 H# | 50.0 50.0 24.4 54.1 194 4.52 26.6 34.7
28 H%Z | 40.7 59.3 26.4 37.3 30.1 8.92 32.6 51.8
6 H% 26.4 73.6 26.7 35.7 33.8 8.45 30.5 41.0
8 1 194 80.6 19.9 26.9 36.7 9.01 36.4 46.7
10 A 15.8 84.2 23.2 16.7 37.3 11.4 46.0 73.3
12 JA# 14.9 85.1 20.9 20.8 45.5 11.0 33.8 44.1
16 JF 11.1 88.9 18.8 15.8 40.6 9.72 43.6 55.4
20 1 20.7 79.3 16.1 18.1 45.2 12.6 36.7 54.9
f
f
f

24 % 12.5 87.5 25.9 10.5 49.0 14.3 40.5 60.4
28 14.5 85.5 214 16.8 44.1 13.7 39.1 71.3
% 8.22 91.8 17.2 12.6 37.2 9.42 50.2 75.5

(7) TiEEaHER
Ay < o SN /A ARy e

(8) KpiEdnziER
Onnk 7> fEERER

pH5. pH7 & O pH9 DA TR EFEE I [phe-4Cl— F %% 0.0l mg/mL 725 k9
IR LT=#%. 25°C. BT F A % 23— k L THIROiaRBRms il S iz,

T hFUFRATNTIO pH IZBWTHE)NINIK iR E 52 T, EEdix. pH5, pH7
KO pHY9 TENZEIL 3.7, 6.7 k19.3 HTH-T,

EHEATAMEEA BT D FEH E LT bR TR oM Sz, 1E0I2 4 FEO 155y
it (G5t 10%TAR #8) KO 3 HEDODESRY) (651 b%TAR At 23 Sz, 77fiF
Wix, AF b, BiAF LR OB F LD RIS F 2 ) o BT b F 2300 /RO
FONMZE AR LIZEEZ BN, (B 25, 28)

2. REHER
(1) ZBHER GFRUET)
WAL RVAZ A FE, 36~105 A, 3EH/HRE) 1T= Fx 178 28 HRENRATE G-
(50, 150 Xi% 500 ppm) A7z, BeHBRGARNE NGB 4G 1, 3, 7. 14, 21 L F28 H
BOFNT, TG TRONNR, BhE R (SRR LOWEN (BEFIEN) 1o T,
HORR g HPLC (2 & 0 it R OMERE T o= F o F U BENIE S - (EERA
0.01 mg/kg).,

13
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FHZOWTIE, 50 KO 150 ppm DO WFH OB EICB T H T Mo % 3
I hoTz, 500 ppm BERETIX, BB 1 KOVT HEZIZENZ 1 KOV 2 6] (0.01
~0.02 mg/L) ORI Ei, 508G 14 BZURETIZH] (0.02~0.03 mg/L) 7> bk
STz, HHRRIZ DOV TIE, 50 ppm #5FEORTE, B g O R B3R S22 7203,
HEWI2> 513461 (0.04~0.05 mg/kg) TR & 417z, 150 ppm 5T, iR, gL O
AIROZIEI 1] (0.01 mgkg) 2>BRH S, B2 H134261 (0.11~0.18 mg/kg) T
R S 7z, 500 ppm BEGRETIE, RO 2 1 (0.01~0.03 mg/kg) AFONIHE, Bl Of
RERGO2F/ 5, 0.04~0.06, 0.01~0.02 & 0.60~0.82 mg/kg Mt Sz, (BHT7)

(2) ZEHER %)

T (EEE - 2~8 SAME, AKRPEME : 12 5H) & HV 7= 2~8 7> A MHREES G5388Rk (K : 0,
150, 300 X|% 900 ppm, #ff : 150 ppm) M5 Sz, 0 (L LR & ON150 ppm %5
FECI, PTG A S OB N & OO AR LA O rTEEFERR I W T, AERE
FEDT |32 F ATER0 BV To (B GHE TR 0.29, B g 0.48 2 UMK A 0.16 mg/kg,
150 ppm 58 : TN 0.21, 0.10 % 10.27 mgkg), F£7=. 300 KON 900 ppm &5
AFONZ AR FEME 150 ppm 2 GREORFlRP = b2 URET, MEEGRE L i L CHEIC
B2 D HEOTIE o7 (FREFN 04, 053 mgkg M ORHET), UL, 300 KOt
900 ppm F 5/ HEFFRGIRED 2~6 1) DOIEGIE, TN 5.15 &1 10.75 mg/kg
DL fFF DB ENTZ, (B 6)

(3) HZHEBR B

TR (ERELW) . 6 SE/RE) Z2 FV = R 2223 0 6 72 H TEEE5- (10 Z 30 ppm)
BRI TG S ATz, RPRRRE (MERES 2 BAEE) (21X, EERIfREN 2465 LT, $e5-5E06 3 /v A
B ONTEALEES- 0, 1, 3, 5 KONT HRICKAE 1 SHOMIR, Bk, A, TB & OVING)
DR ZERE U7z, RO, 2 Miak Coh Sz,

WERAR B IR LI,

B G REO PRI L Ofé e 5 0 A4 Tl IR OVINIBI I O IR D388 LT3,
ZNPAN T TRIBIEARM Ch -7, (B 6)

14
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# 5 RO IIT D FF X DOFRESNE R (ppm)

T —
whksy | g | s el i
0 A 1H 3 H 5 H 7 H
10 ppm I <0.01 0.02 <0.01 <0.01 <0.01 <0.01
<001 | <001 | <001 | <001 | <001 | <0.01
g <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
<001 | <001 | <001 | <001 | <001 | <0.01
iy <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
s <001 | <001 | <001 | <001 | <001 | <0.01
N 0.01 <0.01 <0.01 <0.01 <0.01 <0.01
0.01 0.04 <001 | <001 | <001 | <001
e <0.03 <0.03 <0.03 <0.03 <0.03 <0.03
<0.03 | <003 | <003 | <003 | <003 | <0.03
B0ppm | 0.03 <001 | <001 | <001 | <0.01 | <0.01
<0.01 | <001 | <001 | <001 | <001 | <0.01
- <001 | <001 | <001 | <001 | <001 | <001
<0.01 | <001 | <001 | <001 | <001 | <0.01
o <001 | <001 | <001 | <001 | <001 | <0.01
e <001 | <001 | <001 | <001 | <001 | <001
Jap | 003 <001 | <001 | <001 | <0.01 | <001
0.56 0.02 <001 | <001 | <001 | <001
_ <0.03 | <003 | <003 | <0.03 | <003 | <0.03
5]

<0.03 <0.03 <0.03 <0.03 <0.03 <0.03

2 MR DINEZ T2 BT 2 Bt Lz,
FREHBREAL : 0.01 ppm  (IFiEe, &gk, AR, /). 0.03 ppm  (JEHA)

(4) %RBHR (F)

TR GHEFR(OWH), It 6 BE/EE) & V= R0 o 9 MRS 5 (10, 30, 60
XX 150 ppm) FRERDESE STz, BEGBHLA 35 HZRIONCEAE&Z G0, 1, 3, 5 XONT H
BICARE 1SRN, Bhgk. . TEVIR VNG DRI ZEEL U7, PRREEE, #E 2 5%
R, FEBRE 14 AR KO- 5 B IR ZER LT,

EREFR 6 IR LT,

T F %2 10 ppm BHHETIE, PEREE Of&ie 5 0~7 B O TOMRB TREIT
FHIRAR A CTH o7, IR TIE 30ppm LA B GEED g M OVINEAE ONZ 150ppm #25-
FEDOIENIIC, Fcféx 5 0 A4 Tld 30ppm LA B GHEDNTIE, 60ppm LA FG-HED /MG MDY
150 ppm & GHEDOARIITIRE D588 BT 23 FR B ORGR I THE)T LU A 5-1 B Tl
ETHRHERARN & 72oT, (B 6)
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10
11
12
13
14
15

# 6 BROFARRCIIT D FF X OFESNE R (ppm)

B G4% A2
BEXSy | Rk i
ey 0H 1H 3 H 5 H 7H
10 ppm JHFfR <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Mk <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
i <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
7N <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
HERS <0.03 <0.03 <0.03 <0.03 <0.03 <0.03

30 ppm ikl 0.01 0.02 <0.01 <0.01 <0.01 <0.01
Rk <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

A <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

/NG 0.05 <0.01 <0.01 <0.01 <0.01 <0.01
iS50 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03
60 ppm liksi:7 0.04 0.03 <0.01 <0.01 <0.01 <0.01

R ik <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
A <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

7N 0.05 0.14 <0.01 <0.01 <0.01 <0.01
HERS <0.03 <0.03 <0.03 <0.03 <0.03 <0.03
150 ppm JHHik 0.12 0.06 <0.01 <0.01 <0.01 <0.01
R ik <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
1% <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
N 0.03 0.24 <0.01 <0.01 <0.01 <0.01
it} 0.04 0.03 <0.03 <0.03 <0.03 <0.03

MRS 0 0.01 ppm (AP, B, A, /M) . 0.03 ppm (HEAH)

(5) %ZBHER (B

WHIES (N S— R, 5 i, MERES 14 PIEE) 2= Mo % 0o 4 lRETES- (10,
25, 55, 75 X% 150 ppm) FRERNFENE <7z, BEGBHEA 14 BT ONTHRFEHKES- 0, 1. 2,
3 KN4 AIRIT, A5HF 3P (MEMEREZSRI) ORTE. g, P ORI HRRIR A B LT,
KIFRREIL, & GBALA 14 B MOS0 BRRIZA 33 (e =R1]) 2 H0E L7-,

ERAERTIORLE,

T FF % 10 ppm HFHEETIE, FRIFOEE (0.02 ppm) N EHEEG-0 LT H
#%OAEN (3241 0.08 &T10.04 ppm) (ZFREEDFEO BTz, 25 ppm HEGHETIIHEIRF
Ofig, g ORI N Bef& e 5- 0 B OB N 0~3 H 2 DOIRIHIZ RN A B,
Z DALOENL K OB s IR AR T > 72, 55 KON 75 ppm FKEEET, 1 XIEFREEDFE
BT, I O g 23V TRk 5- 0 B £ TR A LI, B TIE 4 BEIZDWD
THEREDBA DI, FHRTIE, PRREOIFE-E DA O, K& 0 B RIS IR

16
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ARG TH -7, 150 ppm FHHETIE, g OVENR Ch&EE G- 1 %, i TG G- 0

Hi&. NENIClamc&k b 4 R1& £ TR b,

(% 6)

F£ 7T HBOKFBRCRBIT A= FF % OEEHGITHEER (ppm)

wars | ] wersPe G4% A
53 0 H 1H 2 H 3 H 4 A
10 ppm FFlik <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
ik 0.02 <0.01 <0.01 <0.01 <0.01 <0.01
i <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
HERS <0.03 0.08 0.04 <0.03 <0.03 <0.03
25 ppm JH 0.05 <0.01 <0.01 <0.01 <0.01 <0.01
R 0.09 0.02 <0.01 <0.01 <0.01 <0.01
% <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
e 0.28 0.18 0.14 0.10 0.05 <0.03
55 ppm JHHik 0.15 0.02 <0.01 <0.01 <0.01 <0.01
R ek 0.15 0.03 <0.01 <0.01 <0.01 <0.01
i 0.01 <0.01 <0.01 <0.01 <0.01 <0.01
HE 0.61 0.43 0.31 0.29 0.14 0.07
75 ppm JH 0.18 0.03 <0.01 <0.01 <0.01 <0.01
ik 0.43 0.04 <0.01 <0.01 <0.01 <0.01
i 0.02 <0.01 <0.01 <0.01 <0.01 <0.01
HE 0.87 0.48 0.34 0.23 0.20 0.13
150 ppm JiFfisk 0.59 0.07 0.01 <0.01 <0.01 <0.01
= 0.81 0.09 0.02 <0.01 <0.01 <0.01
G 0.04 0.01 <0.01 <0.01 <0.01 <0.01
& 2.95 1.33 1.53 0.78 0.36 0.30
FRHFRS : 0.01 ppm (TP, B, AL /M) . 0.03 ppm (IEH)

(6) ZEHER (3800

PRUPES (/—1V 101, 10 J/Ef)
60 X% 150 ppm) L. #5-54A 7 TN 14 B ONT A
FRINH DI 2 i~ T,

MERAR IR LI,

PRATIE, BFEHEC
RO bR oT,

PNEECIE, 7.5, 15 X TN 30 ppm HGHEDOETORES TRHIERAN CH O | 7RI
SR T2H3, 60 KON 150 ppm #58E Tld, wi&&R G- 2 Hi: £ TETORS TRENR

ONT, WTNDORESIZEBWTHRHIEAR (0.03 ppm) A TR

Doz (FNZE40.03~0.06 KT 0.09~0.12 ppm) ,

17
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10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

# 8 I DOT bR OFEESHRER (ppm)

Y b B 5-BRIAT: B s G4% B

Ek (ppm) 7H 14 H 0H 1H 2 H
7.5 <0.03 <0.03 <0.03 <0.03 <0.03
15 <0.03 <0.03 <0.03 <0.03 <0.03

JIH 30 <0.03 <0.03 <0.03 <0.03 <0.03
60 <0.03 <0.03 <0.03 <0.03 <0.03
150 <0.03 <0.03 <0.03 <0.03 <0.03
7.5 <0.03 <0.03 <0.03 <0.03 <0.03
15 <0.03 <0.03 <0.03 <0.03 <0.03

iy 30 <0.03 <0.03 <0.03 <0.03 <0.03
60 0.06 0.04 0.04 0.04 0.03
150 0.12 0.11 0.10 0.12 0.09

(7) BBHER 4. BRUF)
A BEOE (BEFLR 1 A DI, 45 2 80) 12 MO A= h - %28 10 HIFRE D& 5
(30 ppm. 0.25~1.92 mg/kg/ HFHY) S, Hi&dx G- 12~16 K]t DR D Gt S vz,
EHRT XU T, WITROEMICEB W T HEA (ATREE) T SR 7288,
R OCEDOHED S 13 Sz (0.14~0.28 ppm. MHIBRES : 0.15 mg/kg), (&R 6)

(8) ZBHER (ANE)
DO DRERR 55ER

bpa Az %0 63 HFEE G (150 XX 450 ppm) #BRZFEH L, &5
BRAAIE, HRIEE, Bfkie s 24, 48 KON 72 K% N 7 HRROFHA K OWgHF O k%
FURENHIE SNz (10 BLL IR, BHRA: 0.05 mgkg) .

150 ppm FEGEETIE, ik 5: 48 B OMIE T M2 U3 (0.07 mgkg) &
TS, IR Z 52 OMMORE Tl S e o7z, FRIZOWTIE, WTHIORER
IZBWTHIR STz,

450 ppm B G5HETIL, Bk G- 24 BRI O R OWIE TR (0.06~0.09 mg/kg) &
T8, RGO OO Tl S o 72,

HPIZT N ARG (0. 200, 400, 800 XiE 1,600 ppm) L. %5 24 K]
B ORI OB O 3% % AREAHE 7z (10 BLA FRE, BHFRS: 0.05
mg/kg) .

A CIL, 800 ppm HHHE T FF 03 (0.08 mgkg) 723, ZDMOFS-
DI SN e h o7z, NIETIE. 400 ppm DL E&RG#E BB Sz (0.11~0.26

mg/kg), (=M 6)

18
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QK 2FAUVDREEREHER

<HFEZD (HE) ZHAVET FF 00 12 HERRS (150 X 450 ppm)
R I L, BEGBHAAIRRE N R fe G- 6, 12 KON 24 il O w135 (&) Ho
T R URPREN HPLC IZ XL VHIE ST (B GBRMAEE 20 JB/MIR, Bkt 6~24 B
[Ff%: 15 BARIR, ERRR 0.01 mgkg).

150 ppm $5-FETlE, ot G- 6 LN 12 FFfiE ORAD 6 E 1274 0.09 K TY0.02 mg/kg
DT FF XU SN, Bk G 24 B OMIK CILERIRRLUT & 22 o7,

450 ppm & GEETIE Refd e 5 6 N 12 Kl OffED 524 0.14 LT 0.07 mg/kg
DT [ F 2 PR S, Bl - 24 R ORRE TITEERALL T & 72 o7z, (B 6)

QL \DEEER 55

W (TR 2RV bR TR0 76 HEREER S (150 X 450 ppm) #7235
M du, FeEBRAARE, TR (B G-BRkG 43 H%) . etk 24, 48 O 72 REHIRIONT 7
A% DR L OIEF DT k& 2% ARBENSHIE Sz (10 BLL AR, MRS 0.05
mg/kg), MHEGHEONIET, Hikie - 48 Fifilt% & T M % U A%H (150 ppm £ 54
I 0.14, Bk S- 48 HEfEI#% 0.20, 450 ppm &5RE: thEF 2.1, HfkiRkh 24
0.19, 48 Ffffit: 0.14 mg/kg) SAV7znd, 72 BRI LIRS S o7z, fATIE, M
BEHREOWTNOREIZB W T H B S ho 7z,

TV (1HFA) I XU 2R G (0, 200, 400, 800 /X 1,600 ppm) L. ¢
5. 24 R OFF L OB O = b % 3 % RENHIE Sz (10 BEAEMRIK, MR
0.05 mg/kg).

A CIE, WITNOREOHZR GRS b b % U 3 S 72, I TIE. 800
ppm } T 1,600 ppm & 5L TR S, £41E41 0.08 11 0.22 mglkg Th o7, (B 6)

@S G EFDEHREHER

IREH N R F 0 2 D HRHEEHR S (150 XU 450 ppm)  5RERA FEh S 41,
FehBRhGiy, ORIy (e G-BHAA 30 HE%) . Hfddk G- 24, 48 MO T2 BRI N 7 HE&D
PR O R 2 REAHIE Sz (10 BARIE, BHRA: 0.05 mgkg) .

150 ppm FEHHETIE, WTNOEFRIZBWTH T bR o o dmt Shvie o7z,

450 ppm 5HE TR, Hfsfe - 72 Wiz £ Tl (PREIRE 0.22, Hféie - 24 Fifil#% 0.65
KON0.45%, 48 Bifil#4 0.22, 72 B§fEI#% 0.15 mg/kg) v, 7 HE CIIMH S 2no7=,

CBIOHEREREID 7 0 2F = v 7ff) (B 6)

V70 E (=R TR, 2454) 2RV bX TR0 4 D HBIREERS (150 XX 750
ppm) ARERNFNE 417z, 750 ppm B HREL, BRI R 720 . BGBMG 24 B
% L0 HIREEREH BN D B 2, 59 H% 6 3 H PR RETE 2 ol LI 53 BRa & T LT,
BeGBRARGRE, B G TRRFONSRA&EE G- 1, 2 KOV 4 %ISR 2R R ONlgEF o= b
XX REAZRIE LR 20~ (RHBRA: 0.05 mg/kg)
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150 ppm FEHETIL, HE5& TREONIE T (0.40 mgkg) AL, mf&fh- 1 HF#LL
BRI SN ho T, FFRIICOW TR, WFRORSICBOTHL B SN h -7,

750 ppm FGEETIE, EETREETO 3 HMIZBIT 2 1 BH7-0 o= %% AEHE
75 3.4mg T, HEK TREOBA DD 0.72 mglkg (0.58. 0.87 mglkg) . PIligA> 54 0.92
mg/kg (0.85, 0.99 mg/kg) DT hF T FL M ST, R E VEBBURT. A
K OABRDOWT NS b S e o7, (B 6)

GIZLFT DEHR SR

WIZCEFTEZHWT F %% 0 27 A RREER G- (150 X% 450 ppm) #RERDS5h S 41,
B G- BRIARE, HRRIRE (Be5-PHLA 30 HR) . Bofdeh- 24, 48 KON T2 Rffli2 I ONC 7 HE&D
AL OIEF O b o NHIE S (10 B/RIA, BitHERA: 0.05 mg/kg)

150 ppm X 5HETIE, Bkt 5- 24 B4 £ TONIETT b3 % 023 H (FPRfEF: 0.31,
Bt - 24 Riflf%: 0.27 mglkg) S, &R G- 48 R LRI Sz o T2,

450 ppm KGRETIL, &G 72 Bt £ CoOWNlE TRt (PR 1.0, ka5 24
W% 1.4, 48 B4 0.35. 72 B§fE1# 0.1 mgkg) i, Hf& G 7 B Tl Shieh o
770

W GREE I, HATIIOTNORERIZEB W THIRH S e o7z,

IZUFETICT U U2 IREER S (0. 200, 400, 800 XX 1,600 ppm, 0, 14, 28,
56 X% 101.1 mg/kg REFEY) L. &5 24 B O A M OWNIET DT b 3 L EEEN
HlE Sz (10 BLL /B, BHBRA: 0.05 mgrkg),

P CIE, 800 ppm & UF 1,600 ppm 58 TRl & 4L, Z424 0.09 &1 0.19 mglkg
Tholz, NIETIE, 5N OHE SN, FEEOIRICZNE10.18, 0.6, 1.4 XM 11
mgkg Th-o7-, (BIR6)

WIZCEFTEHWT %% 0 16 HFEEE G- (150 33 750 ppm) 788k FEhs S 41,
P GBHAARE, HREIRE (B E-BHAA 60 HA%) . e G 24 BRI ONT 1, 2 O 4 H[F#ZIZ
B DR OB O k% U3 HE Sz (10 BLAEARIR, BIHFRAL: 0.05 mg/kg) .,

150 ppm $EGEETIL, & 5 24 BRI OWIEDH = N % U3 (0.19 mg/kg)
SN, ZOMORE T3 S ooz,

750 ppm H5RHETIE, Bk 24 BR% £ CONECRE (PRI 0.37, Hfkiks 24
R4 2.02 XY 2.10 mglkg) 7z, ZOMORES CIERH SN2 -7z,

M GHEE I, HATIIOTNORERIZE W T ORI S e o7z,

IZUETICT %% 7 HRERRARRES: (0, 200, 800, 3,200 XiE 12,800 ppm, FEFE
OIEEFE : 0. 15.56, 62.22, 133.33 XU 258.33 mg/kg) L. Hi&d&k5 24 BifE#E OfH A K&
O O N2 U HE Sz (10 BLL R, BRHIFRA: 0.05 mg/kg) .

BN TIE, 2 TOETT R R 3 SN oTz, (B 6)
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QO QO W W W DN DN DNDNDNDDDDNDDNDNDDNREFHER =2 = 2 = =2 =
B W N R O © 00000 0tk WNhNH O OOWJO Uk wWwbihhhH+H= O

O@F VORI E5HER

F720 (0FMA) AV bR F 00 60 HENREFRS (150 X1 450 ppm) kB2
Fhiti S, BGBRAARE, BofiR G- 24, 48 J N 72 BERIFIIONT 7 HIRIZRIT 5 A K OVl
PO ¥ 2H1E Lz (20 BU AR, BHRA 0.01 mgkg) .

150 ppm #HERETIL, B 24 B ONIE D FF 2 o0 (0.04 mg/kg)
SHUTED, A8 FRIR LARRI I S e o 72,

450 ppm BEGRETIL, Bf&E S 72 BEIE £ CONIR TR GRfadk 5 24 Befflt% : 0.51
mg/kg & O 0.46mg/kg, 48 Fifil# : 0.23 mg/kg, 72 Wi : 0.14 mgkg) i, 7 HE T
IR S e o T,

M GHEE I, HATIIOTNORERIZEBW T ORI S e o7z,

F2W (05F£) 1T MrF 4 7 HREEEES- (0. 200, 400, 800 X% 1,600 ppm)
L. B s 24 BRI OB L OWNIET O b 535 008 HIE Sz (20 BULEMRIA,
HIBRAL: 0.01 mg/kg).

fHICIZ, 800 ppm K TN 1,600 ppm £ 5-#E TR S41, £Z40 0.06 2 TF0.09 mg/kg
Tholz, NIETIL, &GOS, BEREOIRIZENZE10.06, 0.15, 3.01 KT
5.19 mglkg Th-o7, (&M 6)

DS T DEEER 55458

KPEFESIT (Salmo salar L., 155, 15 JB/MS/ER) I Mo ¥ 0% 12 R

(11, 18, 107 Xi% 1,800 ppm) L. FHAFO=T b3 %2 KOO " BASOIRE 2 H|E

L7z, B 544 2 MM ORI 2500 7=, 308 (EMIAHPY) 1%, 18 ppm LA EFEGHET
TR 5B 0, 3. 7. 14, 28 K(R84 H., WONTIAEKBAME 0 (F5BHLE84 H) . 3. 7KW
14 BIZEREL L, HPLC 2LV = bF T F U K OZFOREMOREZRIE Uiz FRHR
T RhFTF2 - 0.02 pg/L, —#IK-0.06 ug/l) . 11 ppm $E5HETIE, H5-B46 0 &0 84
H 7 ONZ ARSI A B3R 2 B L 72,

EHRERET, BUtEWTh L= b o REIRGHIMPREORE & & HIZ BA L,
B G R mIEE 2R LTz, © PR U BEOEFIEEIZ, 1,800 ppm K51 TKRE
kA 28 HNGBIZL ST, 18 TN 107 ppm #5HEIZIT D ST OFAH O BRI
AW AIZIE L7223, 1,800 ppm 58 TIEXLEIZE L 23 72 3o T2,

BB GO R % U R, SR GEECREE 1 R ISR FEICE RIS L,
—J, ZEERREIIRERTED S0 SO 3Ein L,

SIFICBT 25 H (586 84 H) KUMKW H (IR3ERHLE 14 H) DY)
AT bR MO BRBE AR 9 IR L,

2900 BE 15 %7 (1 X2 7%7-0 60 RE) (280 HiF, 8 #2730 CIREREE O Z#5- L, FhESA
2B 5T BRT1EE) R LT,
3 ZFITBITHT FFIF RO _ERILICNFEATHDLZ LEDHERSN TN D, (BHR34)
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RIEHARI IS, = FF o RAEIT 18, 107 & TN 1,800 ppm #G5-8ECENZHITORE
? 10, 2 KN 1%ITIK T L7,

£ 9 KPS FICRIT DRAMEEE B R OMEBIFRA B O b %
KO BRI (ng/kg)

B GRE 11 18 107 1,800
(ppm) A B A B A B A B
T hFTFr | 179 3.0 43 4.5 410 10.0 | 2,249 25
TR 683 545 512 996 560 951 2,503 | 4,432
HeFn 701 548 555 1,004 967 961 4,752 | 4,667

A kG R (GBI 84 H)

B : IREMRIREH (KK 14 H)

B OATREENS, = b3 0 KO BEROWIIR, HettEsk (Ka) KO T,
WNZT b %23 RO REORFNI T 2RI RO iz (& 10) .

WL TG DYREE L 1T L CTedno 7o, & MU OREEE MR E E D
WIS BRI TH L EHE 2 BN, £, BSNTZT X% EOVED EROMR
BEOHRIIEBIE L AOHBEE R LT,

F 10 KEESITICBIT ST X% 84 HMRETR 544 14 H ORI A2 5% 1)
Te8ra D= F 3% o RO TSRO, HEEES& OVHR R
IRARTRIE p— T R TF R
(ppm) IR WA H(%) Ka T Ka T
11 13.6 14.5 - - - -
18 7.7 7.5 0.27 2.6 ~0 >14
107 282 9.6 0.28 2.5 ~0 >14
1,800 0.6 5.2 0.33 2.1 ~0 >14
L R URUOROTREE — BT

T FF U F RO EEROFHT ORmiRE IR O F o % RELHEBIL TR Y.,
F/o, 14 AROT bR 2 RO EEOREREL, IRERHITER S LB oOIRE]
IREE EARERE DS - BT,

T [ L BN R L O BRI OB DT % S
REEICEARR B R L2 2 e D IREERR DT b L% U RO T B R DR AR A XA
B DT h XX AREDNOHEETE 570, AT O o A OFREIREIZE
BREETH L EE XNz, (BB 30) [Food and Chemical Toxicology 46 2008]

CEBAICHITIRE (B3ET—4)
M CREEST, BOL 9, 26 KNCUED) BT, = hxv 2, 20RE
WThsH EER T ZF LT XX (DEQ) DifE4 HPLC/UV IZ L W iHlE LT,
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T F XX OWE INT-ARFEEICBIT AREA R 1112, SEFEATIZBIT HEE
R 12T~ LT-,

#£ 11 AHfGEEICRIT 5= b OVEE (mg/kg)

vl fa FfAg) 2 £y faji ¢
10 32 15
2007
(1.4~32) (<0.003~168) (0.03~9.3)
38 158 13
2006
(1.5~106) (39~329) (<0.01~107)
38 119 5.8
2005
(5.6~116) (10~343) (<0.01~28)
a : 2007(n=22). 2006(n=42). 2005(n=20) b: 2007(n=16). 2006(n=11). 2005(n=11)
¢ 2007m=10). 2006(n=10). 2005(n=10)
# 12 FEHEAPICBT DT F U RO O TEEE (ugke)
T hHRIF K
fafE ool =2 SV 7N DE o N
= Q DA B3
55 730 1.4 780
KPGPES
(18~167) (332~1,450) (<0.04~2.0) (350~1,620)
39 760 1.5 800
I CET
(9.0~65) (180~1,700) (<0.04~1.8) (219~1,760)
16 720 1.3 737
BOE 9
(4.6~25) (110~2,593) (0.35~2.35) (122~2,607)
9.5 1.2 11
=5 <0.21
(5.9~11.9) (0.90~1.6) (6.8~14)

ERIRA (ugkg) : = FFTF2 007, &K 021, DEQ 0.04

T R TR UCOEHBEEIIREES T TR bE L. ZERKOREME S

AFHIICCE

THRbENST, T % OREREIIRAFES T OHAT TH LI, B O
BEXRBO L ) THELNE, KEHEST, CLETERBO LI T, = by Fro" &
ROBEIIT X300 10 fEU ETH 7208, 72O OFBAFN ST STz,

ZHUuZ, 2o OfAEFORRREMENZ LItk EE X b,

FEIERD— Ny OFERE FEIEADRTE A 300 g) NofERSNDHT hFF
O LogE L JMPR 25 E L7z ADLIZxT 2 HAFRELRE M L (& 13),
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W O W W W N DN DNDDDNDDDIDNDDNDDNDDDNDHE H = =2 = = 1
W N = O © 00010 0tk WNhNH O OOW=1O ULk W= O

#* 13 HhEfax 300 g B L =D %% 0B oo ADI A%

fafd Him EoofEEGE (ug/fa 300g) ADT"HA= (%)
KIS 44 15
WZCET 23 7.7
BOL D 9.0 3.0
=5 4.5 1.5

* . 0~5 uglkg AHE/H (JMPR)

KEFESIFIZBIT 5 %0 ADI 563, JMPR 733 E L7= ADI ©FJ 15% ThH

>7-, (&M 31) [Food Additives and Contaminants 27-12 2010]

(9) TIRAEHER

S LT ERHIREHN 2272 T2,

(10) EMiREHER

RO LEHAWT, = b2 00Tkts & U 1Emi RN 326 S iz, fER
IIRIFE 2 IR & TV 5,
T R U ORKRFEREIL., B0 D 2.54 mglkg TH-o7-, (B 26, 29)

3. EinEIEHER

(1) BEEHEER (T2 XY)
T N F L DOEIREEICRT A EFE in vitro O in vivo R OFE R A F 14 |[TR LT,

(M 5, 8. 10, 11)

24



1

<N O Ot &~ W N

#£ 14 T XX OB EEEREE R

AR PIES & (EES
in T IR H AR Salmonella typhimurium 10~1,000 pg/plate fext
vitro TA98. TA100, (=S9)

TA1535, TA1537, TA1538
S. typhimurium ~5,000 pg/plate =X
TA98. TA100, (£89)
TA1535, TA1537, TA1538
FEscherichia coli
WP2 hcr trp
S. typhimurium 10.0~5,000 pg/plate p
TA98, TA100, (+89)
TA1535, TA1537
E. coli 33.3~5,000 pg/plate =
WP2 uvrA (£S9)
DNA &1 Bacillus subtilis H17 ~1 mg/disk EX
rect 2 (0N M45 rec-
~YIRAY T g~ | TR T il 5~25 ug/mL (-S9) BEitH:
TK 55 1.3~4.4 pg/mL (+S9)
o R B UR F ¥ A =—ZANLAZ—PIEH | 6.78~1,000 pg/mL [k
Seffa (CHO ffa) (£S9)
b MARAHILY > NER 0.01~0.5 mmol/L bR
(fi N 3 44)
in IR CD-1~7A (I 6 PL/ff) 375, 750, 1,500 mg/kg | &tk
VIvo B EHIA (LN
FA[RIRE A 45 5
SD (CD) 7> k (HE6V/EE) |50, 100, 200, 400, 800 | F5t:P
JF e mg/kg IAHE
24 REHIHIRE C 2 [RIFE 1 352
5.
NEH DNA Al | SD (CD) 7 v b () AFdild | 0~750 mg/kg {AE 2

14 FRFfAIHIbE C 2 [l 1 #%
5.

a BRI Tl YL BIRUIWTA SIS 2 LT,
b : 400 } 0 800 mglkg (REIGHET, /IMEa A4 D% (MNHEPs) OFBZRBINAA LI,

(MNHEPs : 400mg/kg ISEGHE ; 19 8, 800 mg/kg (AERXGHE ; 33 {E, BHcFREE ; 132 (&)

= %R & VE in vitro DIIEYENE RS 0 DNA RO T Fh b

Bt ChH o7, v A 74—~ TK

25
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W W W W W W W W W WDN DNDNDDDDNDDDIDNDDNDDNDDDNHEFEH =2 2 2 = = =
© 00 90 O W N H O O©OW-NO U ik Wh H O O© IO Utk W+ O

V. CHO MO hARRYIIL Y o7 Bk & U 7o e A BB R BR Of BB W T H B TH
STz, —J7, InvivoikBRTIL, I 7 v N OIHiEZE AW/ MERBRIZIBUW T, 400 mg/kg &
T ERGEET, /MEE AT DR O A BRI G AVGHEDFRER P E B2, ~
0 ZE A O IMEEERITRRETH D . AEW] DNA SRR b2t Th o7,

(2) TrFIFUDEGEEN

T U o OBEEERER T, CHO Mild&k O MR Y > ~EkE VW2 1n vitro
Yett R ERBRIC I W T CTH -7, CHO A TIlIEEaOS T DIED, (IR
NEEINODBEE 72 BEINASERD B, REFEMALORIE T TR VR< BN TV D, v AT
7 =< TKRBRIZBWTYH, FI VT —EBXIE (tk-) Mo HBSEEIC, EHENE
{EDOE )30 BT HEZRENNRD bil, S 51T th-flifad 2 v =—4 A XD H 6
%, B PR R IR S PR B ENFH R SN 2 L RN E STV 5,

YulO (R FLE AR A FRIEIC UT- in vivo RBR Tl S35 7 v F OEE AW -/ MERBRICE
VT, 400, 800 mgkg R (2 [l 5) #EGHET, /IMEE AT DM OA B/ HENN
Hoilc, —F. 1,500 mgkg KHE (1 [F#E) OM&EE TS~y A EHEZ AW
IEREBR IR Th o7z, = R U F AIEREMED E < (og Po/w 3.39, pH7) . MfEH
BERERRENS b2 BRBENMHER SN TS ZEND, ~ U A BRI Z AV =/ Mz B
IZBITOHEEZEET DL, TORENBIETHT-Z LTI RERNILD EEZBN
%o EHERIEIC IV TERME, JHFAIEIC W T WEEORE RS B R & LT, YR
FEFHRIZIIT by (UIZOREW) DNERECHET A Z EBVATHDH Z LN
EZz2 bbb,

T h U X O EEE W5 BT In vivo BB TH D T v MHEE AW ER
DNA ARG Th o 7o Z LITEEREWA RO L E 2 bivd, Ziud DNA #EOE
BIEEZ RN T 23R Th 523, 750 mg/kg (KHE, 2 [FIH5- THHARIZIX DNA 85536
HEnpoote, 2FED, = hxvFy (F2oGE) 13, 7 > Mgz W T DNA
EEBSOG LT IMAZ TR 2 D Tldze < MR EH CYefRRE 255585 L& 2
S5, MEEZRER L1, Z o0 a2N LIZERT. Bl FARA Y A T —BEERICHE
LT DNA BHIAHE, &5\ IIREAR S X7 IVER L CY B RS 2 Tl 5 =
ETCYBRREEFRT DA NZALNILHONTWD, ZOXATDAI=ALILD
Yt KB ITENR 7 — A TH D, DNA & ERERG U TINEEZ AT 5 2 & Th
T2 SND YA L3RR MREEE R UL, X X BREO B E TS 2 DL
TTIHEL WD, EARMICEGZEEDNAAET 5, T b, DNA IIIMEEERT %
H A T OBIRFMEWEIZHOWTHREICRRIE AR E T 2 Z L ITREETH D08, & X7 EE R
& Lic A = XN X 5 Bism B I BIE G ET 5,

T hFIFy (UIZFOREW) 121X DNA & ERRS L CTRIMAZ TR DR 2 5
RN S, MR & AW B RS R BRN ECRETh - 2 e b bR S5,
BIEALILTODEHENGIE, = ey (UIZOREHY) 7 DNA ICEBHEELY 5 %
CEIB IR A AT B ATREM T TR < . B SR RETHRIL. Z o ~0E
~OVERZ L COMBIZRERIC L 5 & Bbhnd,
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(3) EfEMHR (T XX UDEMIZE TS 3 RO KB HEREY)
T NV OIS B 3 FEOEW s fREY) MEQ. DHEQ KU DHMEQ)
OB MBI A 4FE in vitro KON in vivo IREROFE R AR 15 1R LT, (B 8)

# 15 MEQ. DHEQ X% (O DHMEQ Oig{nattakidG &
(a) MEQ
R PIE H= (RES
in IR AR S. typhimurium 3.33~5,000 pg/plate £33
vItro TA98., TA100 (£89)
TA1535, TA1537
E. coli 33.3~5,000 pg/plate e
WP2 uvrA (£89)
PUASERIN CHO i 5.43~800 pg/mL (718
(+S9)
in /IR CD-1~vA (HEGVLEE) | 375, 750, 1,500 mg/kg {A | [tk
VIVo BB H
BA[RIRE e 5
(b) DHEQ
B PIEH & (EES
in 1EIRIENIR Bl S. typhimurium 10.0~5,000 pg/plate X3
vitro TA98. TA100 (£89)
TA1535, TA1537
E. coli 33.3~5,000 pg/plate 2
WP2 uvrA (£89)
Guta R HL AR CHO i 6.78~1,000 pg/mL BotE:
(+89)
in /IR CD-1~v % (HE6VLEE) | 250, 500, 1,000 mg/kg 14 | ek
VIvo Rl H
HARRR 5

27
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() DHMEQ

VY POES M [EES
in 1EIRIENIE B AR S. typhimurium 3.33~2,500 ng/plate X2
vitro TA98, TA100 (+S9)

TA1535, TA1537
E. coli 10.0~3,330 pg/plate 2
WP2 uvrA (£89)
GutafRHL R CHO i 5.43~800 pg/mL BotE:
(+89)
in /IR CD-1~v % (HE6PL/AEE) | 500, 1,000, 2,000 mgkg | Fatk

VIVO

B R

NS
BA[AlRE % 5

TS ORI T DR D fREY) T o 5 MEQ,

4. RMEEMEHER

(1) 2HUFHAR (IVARVI Y M)
YU AKROPT v MBI ST bR UFroattmEiEBRoOM R Z R 16 (TR LT, (B 5.6)

DHEQ % (X DHMEQ |25\ C
Y. In vitro BIFZRNE BEER OFE FIIIEM T, In vitro Y AR F FER CIIGIETH o 72723,
In vivo /)MZRBROFE RITEMTH 72, ()

# 16 ~TANOT v MBI 5T h % o2tk ge g R

. LDso XI% LCso
X
By Bl (mg/kg AHE XIE mg/L 29%)
- 1,693 (1,476~1,951)
g
e - 1,775 (1,590~1,981)
<A JEREN 680
NENEN ~900
FAAIRPN ~180
) K - 1,393 (1,197~1,620)
A
Mt ;1,238 (1,062~1,445)
oo L e H 1,700
7
FAARPN 178
PR (24 BERED) >2 000
WA (45) >2.0

() WOEgEIE, FRFRA (mgkg)
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RO ET DA ZRE, T XU 0TL, 138 A ERMEMNTRD H/eh-o
Too T MF X URFEHOBEL, IR, EBGH, TEEHE T, R DR DR
HEEOTH T, FIHL OB IR Tl MBE ~ORIER 2R3 2 b3 A 5
Nz, (ZH5)

T T F AT IREIC, T v FOfRH (LDso: 1,700 mg/kg (R E) | #2852 (LDso: 2,000 mg/kg
RELLE) LOWA (LCso: 2 mg/L UL E) 3R CatEmtiMEn 2 &G s Tng, (&
M 8)

Z v b, v RAEBITE FF X HRGH% 5~10 53 TIYEDHA B, HEOIIREOEFE
B TR BN, EABEREEHIZBO L, 99 < £ EE KEREDIK FE&ED JiX
MREOINHINA A BTz, FEE LT > MR~ R L, Wb/ NMEMIEO TR, AEE R
JRERZSBRIR M BB 72 2 b TH Y . RO TEBROMEAR, gD IRE, MO F MmN A5
i, (ZH6)

(2) 2EEHER (1 X)

A X (B =7 VR, MERES 6 DTEE) & Voo har o B O#S (50, 100 &
200 mg/kg IREE, 717 2/V) R EN S e, XREEDA XIZIE, ZZEO e a5 27,
5 24 W12 D EANDOFIGUMERES- 4 VTREDA X & VY, 7R OMERES 2 DT/REIZIZ 14 B
MO G EEIM 255 E Uiz, #EREI I CHlkRICHE L7z,

AR 12 1R LT,

EEWIDEIRRIREE T U, RE, B, Ry romd, IR, SIICBT 2R
AT R Wigigs BRI, B L2 EITRO N0 -T2,

MR AR Cld, HE IR 2 3R L= 2R G REOIEF NS 100 K& O 200 mg/kg (K
FEGHEOMEIZ RN T, ALP X OVALT O EFRA LN (72720, Z OiBRE PO HERENY)
Bix, 2L CHoT-), &5 1 HEROMRAETIE, Mg T.Bil N 5RO CE< |
BUN 2328 GHEDOHE TR > 7o, BB IR L CEIR B OB A DR D> 72728,
BUN O M3 FSRER I L D b D LB 2 Bz, T.Bil OHINL, EESRK T £
TIZEFEICR T, £7o, &5 1 BEOSR G TRY Bil X O IRORHBEEDS F5-
L7z,

BANOFRIHZ 1T, ESHEEAORT ROTFIRIC R S, 2EGHEO2EToEm Tt o7
I~ERFEDARY 5 STENERD BTz, N 9 oL, FFANEMIAEAE COREH DO ERIREEFEIC &
0BT B, AR ISR 5 TLBil OINEE OFER AR RIC L 5 b
DEZEZ BT, £z, 200 mgkg (KELKGHEOREMW) T, 1831 5 >INl o 7
Va—5 BB Uiz, BE UFD) Cid, HWIE 23T 5 iERO BN K& Ol o
AR 36T DRI~ LD 2 BT,

[ IRFOHRIGH L, S BIRHAR AT RV TR Z PR & 2 i GHEO RN TNZ 100 & T 200
mg/kg AR GEEOHET Z < T 07t 5 SHidg8o i,
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50 mg/kg #GREZ 1T DIFEA~DRE L R MG LT 3T A —2 O iE, Z< T
~ERE TR PR ERIIRNHThH 72, Z07-0, TNEZFEFICEE b O & M
BT, A XCBIFHT FFTF 0 NOAEL % 50 mgkg K & fifmmS) 7=, (BE8)

(3) 2aMENHR (X, K8 (BET—%)

WEORBRIZEBWNT, £ XN b TF U OFMERICH LTI v PEVBEUIZTH D Z &
DIRENTTo, A XDMEH Sz,

A X (=270, MRS 6 PURE) 1, Fiicisir 5 SO R % G (MEQ.
DHEQ ;U'DHMEQ) % ZiEALHERE QG- (50, 100 XI% 200 mg/kg K&, 77 E/L)
L. 2hitatBrge £ L=, RO X2id, Boh 7 eri 520, 5 24 B
DA OTNRNHERER- 4 VLFED A X % VN, 7% 0 OMERES 2 DU/ERICIE 14 B R OFER5a1E
HIM 250 Lo, a3 Tzt L7z,

fERAE, RITIORLTZ,

A XNV R U2 ROVEOEDAGEHY) (BT OHERRDEGHRTIL, 4 A
DILEW & SIS IR C o o 7o, FoNE#RN D, 4 FEOLEIL, FHEOR
WD BIIERIZ MEQ., = h¥ %, DHEQ. DHMEQ THh-17=,

50 mg/kg REHEGREC ALY, Z<OTHNORER LD THY | HEFIRE

FIIRHATH o 72, W EIRITACEY UTE OFERF ORBIEDOFIEIC ié%@f@oto
JMPR TiE, T HIF@mMEFIICEE R O TIIRWE L, 4 FEOLEMETIZONT
N@ﬂ&ﬁﬁOmM@%@f%ékF w7, (ZH8)

7 17 42 BIF5= ¥ %> MEQ. DHEQ XU DHMEQ Of% #5012 L 520
PR TR
%ﬁ%gﬁ i
T h T F - HREEE TR AT

- RHEE, BEEE, RPN A—Z A L

- IRfRAE, R CRE e L

- e A R L

 REHARR AR Tl g C & < B~ E ORI 5 o (42
B GREDOMERE)

- S Bil (S8 5REOMERE) I ONZ ALP X ONALT (B&5- 2 8
MWt DL EREORE, 100 1200 mgkg (REFGREDME) @
k5

- R Bil EREROMBEIR (5 1 B0 GHEOHERE)

- 50 mg HGHETIRMIGEAE LT T A —F ~OFEIL T T
~EFE (JMPR TlI& G0 L 2322 Cl3n & L, NOAEL
% 50 mg/kg (RHE/H & LT\5,)
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MEQ - Fkly E CREM AT

< AKE, IR, MR NT A= TR L

- IR, HiCEe L

- s IR L

 JRHEARR R A I, TR C 2 < R~ E DR AR DF
B (RRGREOMERE)

- MEH (100 M2 Tf 200 mglkg (RE# 5 4 K4 O 1~2 L)

- Ify5 Bil (4% 5-REOMEME) I ONT ALP, ALT, AST } (X y-GTP

(5 2 W% OB G HEOREIME) o B
< R Bil R LUMBEIR (DGO MERE)

- 50 mg HHHETIRMIEAE LT NT A —F ~OFEIL T T
~EFE (JMPR Tl3f& 52 L 2322 CliZan & L, NOAEL
% 50 mg/kg IRE/H & LT\ 5,)

DHEQ - HREE £ CREW AT

AE, IR, MIKEFR R OMEAALF ST A —F TR L

- IR, HiR, REEAR AR A TR L

- & (100 A2 Of 200 mgrkg IREER 5- 4 BEREHE Ol

- IfiEH Bil BH- (%51 H%D 100 mg/kg REBGHEDME R Y
100 WTNZ 200 mg/kg (R GHEDHEME)

- R Bil EREOMBEIR (SEGREOMERE)

+ 50 mg HHRETIXMIEEILFRT A —F ~OEEIT T T
~EFE (JMPR TlI& G0 L 232 Cldn & L, NOAEL
% 50 mg/kg (RHE/H & LT\5,)

DHMEQ - HREEE CREMW AT

- (REE, BEHE, MR/ RT A—2 T L

- RIS, SRR, TRERRHRR RO TR L

- & (100 X208 200 mg/kg (S E# S-RHEDIMERE)

- BRI (200 mg/kg (RE I G-HEOME (5/6 #1))

- HER (B GREOMELE)

GBS E 1L, WG L 28 ETIERVE L, NOAEL #
50 mg/kg AREH/H & LTV 5,)

0 I O Ot =~ W N

RS MER
(1) 28 BHEIEAMHEMERER (T v b, EHEOKRSE)

7w b (SD %, WEHES 5 DU/fE) 2V s % (FUE: 97.6%) @ 28 H Rj5RiHIRE
A5 (0, 50, 250\ 500 X1% 1,000 mg/kg (RHE/H) FRBRA T ST, B A0
X, 50, 250 & UF 1,000 mgkg (RH/HEGEEONR, I, B, B R OWIRAHHZESIZ
DT HEE L7,
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1,000 mg/kg R/ H B GEETIEL, 2 TOBMN Sldasins 2 & 554G 3 H % £ T2
T L7, 2 BIOFRIL, AiIEMOBIEE NEE &% 2 b,

250 mg/kg (AH/ A LL FFRGEETIE, SR, B L QMR OIS ARSI LT,

{REIZOVWTIE, 500 mg/kg RE/ H 5 5-REOMECTHRG-BRMEHIINC 50 % DB 237 5
i,

RBC. Ht XO'Hb 1%, 250 mg/kg R/ H & GHEOHEK O 500 mglkg AR/ H &% GHEDHE
HETH) 10%30 L7,

AR TlE, MEfEE $122k (TP, T.Bil. Chol, P, K. Ca };Uy-GTP D
ARFEONT Glu D) 3B, 250 KON 500 mglkg R/ HGREOHETE OBEEE D &)
>7,

250 mg/kg RH/ H UL EEGHEOMERE T, SO X OFEXT B RO (> 40%) 7325
iz, Bl EREIT, HEMEREMICHEN (<10%) L7z, 1,000 mgkg &/ HLLF O
BT, AIRAIFREITERD Hived o7z,

JHERFRAR AR A TI, 50 KO 250 mg/kg (RE/ H & GHEORET N 500 mg/kg (RH/ H #
HREOMERET, BhigiZs (MEMIIZRE, JRME EROFA K ORAIELR) 2355880 Hivlz,
500 mg/kg R/ HF 58Tl ifiod Hiin K OB QN AFHIRAE R O ASEEE S 5L
7=, HLEMEAE] (B 5)

KRB I1T D NOAEL 133 E SN o1,

(2) 13 EMEMHEERER (T v b EHEOKRSE)

Z v~ (SD %. 6 B, MER 10 DB (oo bR (W 97.6 %, TR . o—
FA V) & 13 BETRHIRE &G (0, 20, 40, 200 X% 400 mgkg KE/H) L, fiLtEdE
PERRBRDN S HE S A172, 200 mglkg RE/ HEGRETIL, 67 H BIZhT 072 S- (2~14%)
NHST=D, AFBROFEREHE2 5 bOTII R WS-, &ERTE&E 12 #EE%IC
IR A F2h L 7o, B DWW TR OFIRAEIT, Ml I, B OCWIRARZEIZ D
W OB R IR A 21T o 7o, SRR OV BB G BRSOV TS 80 LU EOfARRIZ D
WTHREZIT -T2,

PR AR T HNEERD B IR o T2,

—HIRRETIE, Tl A OFFIENL (FFICSEEER) D7 A, Jitie & OB R DY 200 & 18400 mg/kg
(RE/ BB GREOMEETAH DI, MECHEE R S -T2,

IR E T, &EICLDHEITERD bR o,

(REHIINEIZ OV TIE, 200 & O 400 mg/kg (RE/ H B GREORET 50372 b1,
40 mg/kg A/ BB GRETIL, BITRE (10 %) Thol-, BfRL, &G L S ErET
ZIER U TH T,

MREAH K ONIRAEA AR i, 400 mgrkg R ER/ H &SROt c 2k (RET, T.Bil,
BUN. y-GTP. Chol }x T TSH ®#hiif Nz RBC, WBC, & ko B EEEPT) LY
Glu D) BB, £D H HD% < 1% 200 mgkg (AE/ ARG THHE BN BT,

PRIZOWTIE, 200 K& TF 400 mglkg RE/ H G- TR AL, 400 mg/kg (K5 H 5
FECTIIIREDEI LT, HEEOZBITERD L -T2,
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HIR COERPTRIL. 200 KT 400 mgkg AH/ A &GEEOMEREZ 1T 2 FURIROZR AL
Tdb o 7o, IO X OB &l E, FHEARBENIIC 15~T0% £ CTHAIN L | B>V Tid,
200 }1)400 mglkg E/ H&GREOREMET 4~20%F THIN L7, A OKEHOFEX EE
DOEIE, WEBNCEEY “ k72 b0 EE X B,

FRERARRR ARSI K 0 it & B B RS TH D Z E LT E T,
200 KU 400 mg/kg (AE/ AFEGEEORETIZ, FRAE OAIKAL, B FLEEEESE M USRI E 22 /0
{EDOFABEE RN L, 200 K TN400 mgkg (KE/ H £ GREOMECIIAIK L, B LIRS &
OYBMEDHFEDEEINN LTz, BYEOHEIL, 200 mg/kg A/ B GREOMEIC BT HEN L=,

F7z. 200 KTN400 mgkg RE/AEGHOETI, BIBFOMILENZER b, FBE LD
{EARMERAE, ASZRROIEACIRIESIE, IiDA R LK Ol OFARRERIE DR ASEE N EF- L,
R GHEOMETIE, RIER L OWIRO bR @R OSSN L=, (SH5)

20 K40 mgkg RHE/HFGHETIE, WIRAOWRZ, TR, i OVl 2 2 feds LT
52 EITEETRETHDM, 40 mgkg K5/ B GEEOREZ I\ TREHIIIMNH] A3 A 5L
722 ED . ARBRIZE T D NOAEL 1% 20 mgrkg KE/H &5 2 ST,

(3) 13 EEEIMEUHR (Tv b~ EBEERS)

7w & (SD %, 5ifin, MEHER 10 PU/EE) 2 Ve F o oo 13 RS- (0,
2,000, 3,500, 6,000 X% 10,000 ppm) #RERANFh S A7,

BRI IR TR D BV o T2,

554G 2 #[E#% 25 6,000 ppm (2 i) K TY 10,000 ppm #5-8E (5 41) THEERDOMLE
NISHNT-, BEBMR 9 EM# &H7- 0 735 10,000 ppm &GRETlEer: & & IZRO T EF
w7,

{REI, 2,000 ppm #&5BEOMETIIE 5-BH44 2 8% 5 MECIIR 5806 1 %5,
KIRREC R TH BB B 57, 3,500 ppm LA B GRECIIMERE & HI28%5-5044 1 1
W% B L. 10,000 ppm BE5HETIIBEE 2 CTh - 72,

BRI, BGIRENE L RDITHEWED Lz, fUkES, [REROJIMER 27~ Lz,

MARFAIA T, 2,000 ppm LA F#EGREOME R O 10,000 ppm #Z5-F£0MET, Ht, Hb
S O'RBC O 570 bz, £72. 2,000, 3,500 & T 6,000 ppm £ 5-#£DHET WBC @
O DBBITZ0, HETITERD b7,

MR CFHIRA CliX, RGOS $12 LDH L ONAST 238 L, Chol 23851 L
7o F-. BHAERETHE, BUN OHEIINFONT Alb TN TP O 25580 S,

JREEAE T, 10,000 ppm - GHEDIT & A L ORE T, Bl DR AL A H 41, 6,000 ppm
UFOBRGREEI D oa el ) —F 2 RO R EORIEDEN ST,

HIHCliE, 6,000 K1) 10,000 ppm $-5BEDIFIE 2H]CTHURIRO BAR AN BT,

TEARE R ClX, DG HEOMERE CHIEL OB IROFE X EEOHINNIE Th o7,

JRERFRRR SRR ik, HRARIC R T 2 Ala ERGEERR (a1 R (2,000~10,000
ppm - GHEORE © 4~10 #, 1 : 3~10 f1) , FFH#ROIEKR (6,000~10,000 ppm £ 5-#D
M - 3~10 %, W : 7~10 1) M ONERHZME (10,000 ppm £ 5HEOME : 8 B, M : 7 51) .
BRIOIKIERL (6,000~10,000 ppm BE5FHEDOME : 3 6, M : 3~7 %), gD 5> > 1 (6,000
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~10,000 ppm BE5FEDOME : 3~6 5], 2,000~10,000 ppm B 5FEDME : 9~10 1) K O~FE
U7 kA (6,000 ppm FEHEEORE : 3 4, 2,000~10,000 ppm #GHEDOHE : 5~9 i) |
gD RAEERE  (6,000~10,000 ppm & 5REDME : 4~5 F, M : 2~3 ) E0GF8D 5
7=, (ZH6, 9)

/N 2,000 ppm £ GHETIREIEINOIH 72 & OFEVESIER 2 Dz 7=, AsBiic
BT 5 NOAEL (T2 ETE 2o,

(4) 26 BEEIESEHR (v~ BERE)

Z v b (SD . 5 i, MEHER 15 PU/EE) % V= b %5 0o 26 BERER S (150,
300, 600 X% 1,200 ppm) #RBRAFEh X7,

AP THITR < BHIZL D LB DN —BIRE~OREITFED D)o
77

REE, APBHERGE N OEERIC OV TIE, BGICERT 2235080 bk o7,

MR Tl ERGREOME N T 300 ppm LI EFGHEDOIET WBC D), 258
OIET PLT O ONT 1,200 ppm F5EOMET Ht OV Hb ORI HZ08, W
HIRE CIER#HOLER CTh -7,

MR LSRR ClE, 300 ppm LA B GREORET LDH, AST & OBUN O, HET
AJG EEDIE T R ONTP OEAREONT 300 & O 600 ppm #%-5-C LDH OHIIA I HALTZA3, W
T OB CIEFHIPHOLE CTh o7,

PRI ClIX, BGICERT 2RO o7,

R OMEXT B CIE, 600 &N 1,200 ppm #GHEDOIEDE gl N 1,200 ppm & 5-4£D
HERED g CIEE DOHINNFED H AL, FARTEEIZ OV T B[RO Th o7z,

R OV BB AR RO Cld, EICERT BTG bk oTe, (6, 9)

600 ppm BEGHEORECENRE R (xR OFHXTER) OMMAA LTI Eh, ARER
2317 5 NOAEL 1%, JREFEE 300 ppm (18.175 mg/kg RE/HFAY, 1,200 ppm : /4 72.7
mg/kg RE/HFUMNGHEE) &2 b7,

(5) 28 HHEEAMSMHER (1 X, BOKE) (3FT—%)

A X (B —7)VFE, MERERS 1 DURE) 12, = Fe oy (M 97.6%) AR0#5. (0, 25,
50, 100 Xi% 200 mg/kg (AH/H, B 7&/N) L., 28 HEHAMEERER) i Sl

100 KUY 200 mg/kg R/ A GHEORHNT, N Ees 17 BBEL YT BE £ TITET
NiFF Sz, 50 mglkg RH/ A EGHEOME (1 #)) 1£21 HBICHB I,

HRERBRALGRF OB EL OFE LN D72 T=sh . EEr—B MO & 52 LD AL NG
Do
FETC SUTAEAF UToA X O—fRIRREIT, TREMEDIK T, PHMEDOWD . BifR, HEDEA%
ThH-oT-,

(REHIIIANG] L OMBEE R OWANT, 2R GHTA LN,
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JHHRERSE S A R T BER O MG HFIEMEIX, HIE L7222 ToORE (256 &K1 50 mg/kg (RH/H)
THE 4 BRI LTz, £, &R b e R T 2F U4 (Activated partial
thromboplastin time (APTT)) DA 517,

JITHg M OV R ORI B R &, 25 &Y 50 mg/kg (RER/ H B GRECTHAIN L 7=,

HR TR, TEEAE OFREFE & ONFIRO R b3 358 L TR b,

JREARRR AR A T, RGO THIBICGFRILE D HALZA, RRERZITERD
behot-, (BH5)

BTN Tz e E Rl TE RN 2 L2 NOAEL TR E TE 2o T,

(6) 90 BEEAMSEMAER (1 X, BOKkS)

A X (B—27 )V, MR 5 UL ZRv iz, = hev %y (W 97.6%) @ 90 H Rk
A5G (0, 2, 4. 20 X% 40 mg/kg K&/ H, B 7&/V) 3R FEhE S 7,

40 mglkg AR/ A FGRETIE, BERYPIO 7 BREICIAN 23S (REORD . A&
DA, BER, IRERREOE G, BEEREMEE L ONEE) BN, 2 ORHCITRERE %
D 6 WENZZED N TN i b 2 TEE EOFRGEERBREEE LT,

40 mg/kg R/ H & GHEOME (1 61) 23, #5183 BRZICULEZ STz, ot ISR T
[l CH -T2,

—HEIRRETIE, MEEE M OWARAEFESR L Tk, BtlR, EEOWRD, NEHEDRT R
23,20 KON 40mg/kg (REE/ H P 5RECTIHGE L TA DAL, 4 mglkg R/ H R GRECIIR G- 4 K
WO %2 bz, 2N HOFT R, 40 mg/kg KE/ A5 7~13 38 (E{EHIM)
THALNT,

(REJIL. 40mg/kg (RE/ BB GREOE S 1~7 % AL, #5542 F1Ed 2 LAl
L7z, L L, BB THRAC IS 1T DHEO SR, $tIREEL 0 D725 72 (12 %), 20 mglkg
(RE/ BRI, ARBRIIM TP 28 U CIREBIEHI 232 H vz (60 %) o

fEAHET, 20 mg/kg REE/ HGHET 20 %, 40 mg/kg R/ HRGHETROKN 50 % £ TR
L7,

MR FHIRA T, APTT O H BRI 724G ME— DBEE 72 28E T, 4 mg/kg K/ H LA
R GHEOREK T 40 mg/kg A/ A & G5HEOHEICTRD BT,

MIEAEACFROREE T, FFEREREEOFBIE CH 5 T.Bil, ALP, ALT, AST & Oy-GTP @
BEEE7REEINAS, 20 mg/kg (RE/ B GO 4 L OM12 (UE 13) BEFFZIEONT 40 mg/kg
RE/ H B HEORS- 4 H% TRO LI, £72, ALT XOVALP 13, 4 mg/kg R/ H&
HRECTHDOTORBINAGR0 B, 40 mglkg (NE/ HEGHE (G-I 7 @R, BIEIR
6 W) Tk, #5183 #HE% £ TITmiE P O IR B EICEE L,

g Dfioet X OFEXT R TIE, AEREMITRED bilkeh o7z,

4 RO NIERIMEEERZ B D AR HRRE AN LD 7« 7Y SR S D E CONRMEEERIZ 29
D] 2 SO %
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10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

HRR M OV B AR RO A Ol BEITRET 22T ZBRE STz, 20 KT
40 mg/kg R/ H & GHE CORFRLOPT RIE, WERRRRFIIZIE, AREE ORI, Hiik
Y, AN Ze R b K OB TR & B LT, 4 melkg (A A G5RECIT, e, %
FE~REEOEFERE, I < B TFIEEEN L OVZER RO vz, BFEiE, FEAL
DL, BT 4 VU ROBI T, ~EDF U TR b, (BHE5)

AFRERIZIBWT, 4 mglkg (RE/ H B GHE T BRIEDZA L K OV~ DR BN B b LT
5, NOAEL 1% 2 mglkg (KH/H & 2 b,

(7) e MAMESMSHAR K. RERSD) (5ET—%)

TR (HEFR(LW), MERES 2 BE/BE) Z W= b %20 6 A MRS (0. 150,
300, 500, 800, 1,000 Xi% 1,500 ppm) aklk23FhE X7z,

AR THITR <. —iRiE, RE, BEFEL OERERERIZ OV TR, SRR
E R LT LWEITA LR Do T2,

MIEFAORRE, MR FRORE N OYRRE Tk, A TOEEN LA, 1E
WHEPFANOLETH Y . HEITERT2ETERO e -oT-,

HIRIZIEW TS, BHITERT 2ZRIFFED birinoTz,

g BB Cl. 150 ppm LA E&RGHEOHEN O 300 ppm LA B G-REDOIE TRl O X} B &
K QA B B O NME 237 H 41, 150 ppm LA EBEGHEOMETIX, SRR & OFE*}
EOPMEMDFED iz,

TR B RO Tl TR N R M O IR I ER DI S BRI FED B,
i /NI ORI R S8, WV HIRE CRIEIC D735 b O TlEZe <, xf
FHOEMIZB N THRO LN Z LD, HEICEKT D O &Il S inoTz, (&
6, 9

BN DI T2, e E Rl TE AR Z LD NOAEL [IRE CTE Zehvo T,

(8) e MAMEIMSMHER (K. EEREQ) (3B7—4%)

FIR CZHERE(LW), eSS 2 58 2250 % 7 L2 v 7 AR KL A= h R F
D 6 M H RS- (0, 2,400, 3,800, 6,200 /% 10,000 ppm. 0. 93. 136, 170 i
188 mglkg (AH/ HIZARY) BN SEN STz, 50 %7 L v 7 ADRE E L TRIRT A
WEFENTND T, RHEEEL LT 0 ppm OMIT 1 % RKIR A Bl GHE (MERER 1 88) A%
E STz, MRFHIRRAT, MRA AR e ORI, R AART, #ABRBR4G 13 M
% M OSBRI TR S 2 S 7=,

AR, 6,200 ppm % 5-REOME 2 55 (BB 15 KO0 22 #f##) K& 810,000 ppm
P GREOMERER 2 88 (M - B 5-BA%E 10 O 13 JREI#E. i - B 5BAAG 7 KON 9 M%) 735K
CXIIEFHOT-OHEB SN,

EHIARE L QBRI L, 3,800 ppm LA % GHECxIREE & bl L Ch 7o 7z,

—fRIRRE T, ABRBHLAEE D 6,200 ppm LI E& G REOMEME CREEFEA D CTh 7 < |
A NERENBD LTc, ZAUTEOEIL, A TREES HITESIARRE L 72 0 BT T 280737
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Bz, = hX X REOHINIE, FEHERR O Sl A H ATz, SO P Rl A
DI HEkAE R LT,

M5 AR T, 6,200 ppm UL F#EGHET Ht L OV Hb OIX F2588 b7z,

MRAACFRIRRE T, 6,200 ppm VL EFEGHET AST KON ALT O ONE ALP, TP
SO} Alb DR MR AR BT,

PRI TIX, FEITRD bR -oT2,

EREE A Cl, 3,800 ppm LA EFEGREDIZ & A E DIEZHIIBN T, Mot E & S IREE L L
i U Qi L7223, FERTEE R CIIEMm L7z, LovL, AFigc Wi, 2,400 & 08 3,800 ppm
B GEECREXTE RSN L. 6,200 ppm LA ERBEGHEClatsm/2d b 0378 b vz, FHxTEE
TlE, 2,400 ppm & GHECHMME A2 S 41, 3,800 ppm LA B4 G E CIXBREE 7 A58
bz,

TR O B AR AR AT T, 3,800 ppm LA B GHET, AFlig ONig 351 D ~E Y
T U A, a3 T DKIE, RO BRI R OB P H AL, 6,200 ppm
VL EFEHETIE, B0 MmECRHIIROARTZA. BT ONZ—HE OB TR ORI K Y
NERAZEMEDSTRD BTz, (B 6, 9)

B D72, ) R TE A2V &S NOAEL IR E TE o7z,

(9) 90 HEEMEMHR (ZEK. Sy k)
FIESTICBIT D, = X% L OFEEHW CTh 5 &S50 mMZZ2 M o707 v b
(Fischer 344 &, I, {REHK) 80 g, 8 VL/EE) Z MV /- 90 HRIIEEE#S- (0 X% 12.5 mg/kg
RE/R) (X oMatEEiRRs eI, (RaRiX, OECD A F7 A NTHE->THE
Sz, LoaL7endn, IR FRE: B0 G- 81% 12.5mg I[ZRE I, £z ==
oo g BRI N A il e 22 0 T EEERD SR6AEE L T, T h
X ERGEHTERE SR o T,)

(SHEMZEIAUH)
(1 RIZDOVWTERDBAFEIZERAINGE =80, HIBRLTHLRLVTL & 5%

R OB O—RIETIX, BFEIIA LN -T2, £ TOEMW Tl OREHEN
DH-BI, FEIZ L DZTFRO e o T,

B GREOMRRICIT, BB RENA LT (IR, %ﬂﬁ&(ﬁﬂ?ﬂﬁ ZENEN 53,319
+2,824, 1,483+=219 1 1,096+=135 mg/kg) 73, RREEOFMHFRICITZRD Hvieh o7z,
T h TR NT, BEESREROSRIREEO WIS H D %meoto

5 C-NfEAIC kL 2 &k
6 Replacement ({UEREDFIMH). Reduction (i HEMELOHNK) . Refinement (SEBRFIEOVERE, FEREM)DIE
TRk
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MEAECTFRRAE Tl HlgtEEIZBEi> 5 ALP, ALT, AST. MHitER, Bil, 7 L7 5=
KLKOTPIZRBWT, &E5H R THRRZEITALNT, RO ERICBNTH 2
B BIIR ST,

EBFSREIC DV TR, JRED Alb, 7 L7 F =02l JRFEJ O X7 RIERHIE S,
BGRE MBI CHERZIAONT, BSOS EEIZOWVTHETRRO bR T,

FHlEIZ 36 1T 2 56— A R OV —FRH ORISR 2B 0 2 Bin R BL L OWERTEME]IE S,
BEHETIE. Cyplal mRNA OFEBLSKERED 3 %ATHIIK T L. Cyp2bl X Gstpil @
mRNA OFHUL, EIFIURERRED 192 KT 144 %IZHIIN L7z, Cypla62 Kk Ugtla
DNTIE, WHEE L XIREEDOR] CEITA LN o T, BERIEMETIX, & 58D GST 1514
D3, RIFREE L ol U TR o 7223, fho~—h— (UGT IEONT CYP BEE DOFEMRIE I AV
5172 EROD, MROD, PROD., BROD & U)BFCOD) TiiZlIZA b2 -oTz, LLED
£ olz, BEFETIE., B HORHNTED D Cyplal mRNA OFEHUK T R OE _FRICETD
% Gstpil mRNA O A L0, GST OEERTENEITR T LT,

WEITHE SN b2 CORBNTEIT 2 510 & AR 1T 2 “EARORHEEER
DREEUNTHT DB I LT, “EAROMREIEENZ, F UBRRICHEL KTT VO A
TRULEH DT XX LRIETH D, T, ARBRZIIT 5 12.5 mg/kg (KH/HOf&
TiE, B O IROBERBIC B E 2578 BT, AR T Tl &=AI3 Fischer 344 7 > |k
IZB W CEMERE L RE 2o Tz, (B8R 32) [Journal of Food Protection, Vol.74, 1574-1580, 2011]

AR T IHBEOAEIRER R~ DBV N “EE OB B IZRO b o T,
A R ZE RIE Y

6. EMEMRURENAMERER

(1) 53 BEFEHFSHENAMHERR (TR, BTEE) (8FT7—%)

PR~ A (Swiss ICR/Ha, {CHERE 57 PC, R AERE 53 VL, & HERE 288 #H
WTC, = FFUFURIEE 1, 7. 14 K O21 HIRERZE F#&5 (10, 50 X 100 (1 Hiw
BRFDA) mg/mL) L7, £ 1 HERET 500, 2,500 XiX 5,000 mg/kg RE, 21 Hi
¢ 250 XIE 1,250 mg/kg (RERIZAEY L7,

HEFLT 2 £ Tlo, mHERET 100%, FHER T 74% K MEHERE T 2% D~ 7 AT
L7z, RHREECIZ 15%03E1 Lz,

REHE T GRERBHLS 53 W%) F TORRERT, Lo~ 7 A &2F R L, AR OYRZS
DBRTEFLIZ DN T, BB BE I 2 i 2 520 U 7=, Mg K OV AR O 58 2EAERE 1
BHREEXRECIZIER U Ch o7, 7o, EMEY D SIEOIRABEE T e (A
e ME4 B, TSR 2 6, RRREE 0) DAL, FHE DILZ OREROEFEMEFRN
EEZT,

U EOFERMNG . FrAER~ T ACBSEREIEOT % U X0 % 4 B TG L72HEICE
WTC, 1kl £ CIIEEOR AL ITHBERENDA A bW EAvREhiz, (BHR5)

(2) 18 MAMIBEBIRNSAMHBEHER (S b, BIEES) (BEF—4)
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Z v b~ (Fischer 344 &, 3 s, MEHES 6~19 PU/HE) 2 VW= Fo 5 (WERAA)
7 18 7> H BRI S (0 XUE 5,000 ppm) (2 & HIBMEREF IS AP RER S FE M S L7,

ZDHHO 1 HAITIE, = MU & 24 EMRETE G- L7 1% A2 34 G- % 72,
Z ORBR CIIE MR O T2 T8~ 5 72 OmBRbESA 4, 12 (X3 14), 24, 58 KU 78 i#[H]
BITHIRE LT,

IREHEIHNEIAS, e G RHEDOHE CRRBAMATE 1~5 WREIICA B, METIX 3 HHEZLIFRRIZER
DOV, BEEEIZOWTIE, HBRBALAHE 4 8/ £ CTOMERE TR D B BT,

ENROIRELFHIRR AT Tl MERE TR 2 E VDT Hivle, HETIE, 4 O 14 8%
I 72 B FLEAD R DOENEN - B AL, 24 HH[F% £ CIUEELEOE B R 21 ) B A OV &
DPREE FBOBIERIZET LT, METIE, BHBHOREZLM: (interstitial degeneration) 732
< OTMIT 14 BRRRICHA DTN, EITIEERD BT,

Fischer344 7 » b T—RIZH B LB TIERYEIL, = F % o % R G TIIE S,
Schmorl B2 XV | UART AF U RBEaOERINE & U TEREEE, FRCMEOIEAIRHE
IZERD BT,

24 HFRZIZZED DAVIZIRZEIZOW T, 5l EFeE et s 34 MGG L% oR& T
FIEITERO DI o Te, FH DITRIDAIRE & H7e SIVAHPT R/ Do T Ll L7z,

ARRERIZIBNT, = hF % (REFEFE 5,000 ppm. 250 mg/kg (RE/HFHY) DA HHIE
7 v MTRT 2O EEES RSN, (B3H5)

(3) 2 FREEMHSHREILAMHERER (v b, EEERE)

7 v b (HERERH 10 DURD) &2 vz, = F v oo 2 FERREHR S (0. 62, 125, 250,
500, 1,000, 2,000 X% 4,000 ppm) (2 K D&M FEDS AAMEDFE RN FohE S 47z, #R
ik, #5BALA 200, 400, 600 &N 715 HZIZHIM Sz,

FETHRIT, B GRE L XREEOR CEERZEITRO Lo T,

HERRERIIH S, 2,000 ppm $E5HEOME TR G-B4G 225 H1ZIZ, #METIX 21 HZIZ
R BT,

g OV O FEXRT B A ClE, 250 ppm #5-FHEDREK TY 1,000 ppm $5 5-FEDOHE Tt 55
16 200 HARIZHEINAGRD BT,

Hb (%, 2,000 & T 4,000 ppm Be5HEOMERE & 12, B5-5844 100 H TN 300 HZIZH0
TIEFTH-oT,

RSB DAHRREAOZ LN, 2,000 KT8 4,000 ppm e 5-BEDOMETHG-BH44 200 H#1C
BTN, METITRRD Bl o Tz, MO TOlges %, "EEE 12 200 H# TIZIEHF T
BHolz, 400 HETIE, HEZOAEE (FEE ) . HIL ORI ZE R A BT,

717 B £ TlE, MEECRIBEDIRE N ST, HECHHE Th o7, 700 HZITEFANZ
NEBE DI LN I BT D, FAEBRE I BFEBINEI A BT, SRR RAEN L BT,
62 ppm K 5HECIIAMER AN IA LT, 500 ppm BEGREOME (2 F) CTEEIZHT 0
JRADTRD HATZDS, 700 HLPEIRRA L7-REO T L hilnc K52 b & 2 KR35 Z &1
T&ERNhoT-,

39



© 00 3 O Ot i W N

W W W W W W W W W WDN DNDDNDDDDNDDDIDNDDNDDNDDDNDHFEH =2 3 = 2 =
© 00 9O O W N H O O©WOW-NO Ut ik Wh H O O© IO Ut WK+ O

JMPR IE, ZORBRTIL 1 HEH72 0 OFWE D72 < | R L-VLIMRWEEO X9 72f
I ELOEA R T DITIHEEICIREN S D72, R AT OV TORMII T TV
W, L, BEEOHEFHIAN D & LRI U 7SN TND Z b,
WS SN RIE S AREEOEFEMNNH D LB %2, NOAEL % 125 ppm (6 mg/kg (K8/H)
ELTWb, (=3, 5)

AFRBRIZIB\N T, 250 ppm 2 5-HEOLETHFE & OB RO FEXT EEOEEINN - DA Z &)
5. NOAEL (% 125 ppm (6 mg/kg {R&E/H) B2 bivlz, FENANECOWTIL, Mt
7RinoT,

(4) 30 hAEERESHRELAEHERER (Tv b, EHRS)

7 v b (Fischerd344 &, $e5-8F : WERES: 80 UL/RE, XTHRRT : MERER 130 PT) 2 vz, —
R 00 30 20 H RS- (0, 160, 400, 1,000 i 2,500 ppm( : 0, 7.09. 17.69,
44.98 XX 115.5 mg/kg (AE/H . M : 0, 8.38. 20.58, 52.88 X[ 138.8 mg/kg {KE/H))
(2 K DT R DN AP SRR N I X 7, BRBRENI, & E-BRAG 26, 52, 78 K TN 130
T ISHIR ST,

—RIBICREITRRDO DT, FETRIL, B GHE L SRR L ORI THEZRZITRO bive
Mo,

REIEIHIAY, 1,000 ppm LI B GREORERETRRD HivT-,

PR CIE, BESITERT 2 RFE IO Tz, BGRER ORI HiX VX T )
JEDIF B, BRI & & BICRIEDRL 2R DDA DT LD, Ml X 5
BBz i, £z, B OV R ARDKGL THAENI BTN, B GHE A OSRaRE
OWTIND bR SN2 Ennd, BHEICERT 22 TIER BRI LD EE L L
77

MIRFHIRA T, 1,000 ppm LA FEEGREOMERET 78 8% £ < Ht. Hb XU'RBC O
WP OIR D SUTRAME I S22, 130 % TlEA b -7z,

MAEAALFRIRRA T, 400 ppm LA B GHEOMEKR OF 2,500 ppm £ 5H#EDKET T.Chol @
BEEE DN A BT, £72. 400 ppm VL& GEOMERET ALT, AST X TYALP O X
VS B 78 MR £ THA LA, 130 MR TIEA LR 7,

TR R T, 1,000 ppm BA 35 REOIE T iR M OVE gk i O FERRiRA b S IHE
A3, MECERIZ I D3R EN, WONTHEECRIRIROB A LN ZNENA BTz, iz,
2,500 ppm £ 5REDOMEME TR ZH G A DT,

e B A Cl, 1,000 ppm LA e G-FEOMERE TR #Ect & O HE oo 0 S 3 e
7232 B, 2,500 ppm Be-5HEDMERE TRl K OFE s B DM SO THIME A A,
gk sk K OBk} B B DI SBT3 A H AT,

JRERERRFIOMRAT Ol FRIESMERZE & LC, g ClE 2,500 ppm £ GREOMEREC/NEH
OMENTHEFIE R OBIINAS . 2,500 ppm $5¢-5-BEDHE THTFBIETAIRIRIET A - ST, Bl T
1% 2,500 ppm $E5-FHEDHERE Tt a2 g M OV Fobbli R OB R OB 2 H a7z, i
fige CiE 2,500 ppm % GREDMERE CHFHMEN A DAV, HUIRERCTIE 400 ppm PL_EHEGHEORE MK
2,500 ppm £ GHEOHET Alla_ BRI DA lE B gt aRILE D A DT, B TIE
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400 ppm LA EEGREOHER O 1,000 ppm LA E# GREOME TR ERz @R, 1,000 ppm LA
P GHEOME K TN 2,500 ppm £ G-EEORETRME FRFLIRIEZRGE N 400 ppm LA F#25-
FEOMETHEIRIE  CREIE Nk & OB 8 1231 D ARk OHEFE) O A BTz,
FEEMEIRZAE & Ui, = F o F U BRGICERT % & b 2 BSOSO B T2
HAv, FLEAEA 400 & O 1,000 ppm BE5HETH 1 FFONT 2,500 ppm $E5-8ET 8 4, A1k
GRS 1,000 ppm $E5HET 161, 47 EEEDS 1,000 ppm T 2 i, 2,500 ppm T 4 4]
BT, 2,500 ppm HHEEOBEMIER T 16% (12/77 ) Th-o7=, Ziud, ABRICES
NT=T v FORMICEBIT 2 YEERAROERIER 1% RM~2.5%) &L TaRIC
mw%@f%oto%%@ﬁu% T ETERT 5 & BN DGO RII o1z, F
7o SRS 2RO RABEE L, SRR~ BRI MERm A A b, (B 12)
mmmmuiﬁﬁﬁf gk, FRAR K OV BN A NI Lo, Ao
NOAEL /X 160 ppm (#T 7.09 mg/kg RE/H, T 8.38 mg/kg KE/H) L& X bz,
T R U TSR U TRBAMER S B Z E VRIS T,

(5) 1 FEMIEHSHRER (1 X, BEERE)

AX (B—=2VHE, 6~T7 A, MERES 4 DURD) ZHWe= F3o X 00 1 TR
5. (0, 0.9, 1.8, 2.7 X" 3.6 mglkg RHEH/H) (T Xk D@ EEMERERN T S 47, TREFETE}
X, BEE (HAY) O U8 EIZT bFTF IR BB e L7 a—L) ZRINL
TR L, B MR L2tk RV D23 & (= FX v F U0 2527k, HELETD
EZIEE HITENOREE (= X VIR 2527,

AP R THNIA DT, —IRECIIRGIC L BT A LN T2,

e L IC 2T OREOEM) CRIZEDRERMNN A B, FECIIREGICE 2FETIA LN
Ay o

TR T, MREEZEOEFITRET (= 33 RN ORFE LAHR LN,
B IR L FISNICTH Y . R 28 L CTHEREE I TOREOEMICIWTE 2 -]

EEPERE N,

IRIREE, MEFHIRE., MRACFRE R ORRE ClE, BEICL BT LN
72

HIRR T, MRS HICETOROB CTHIBROE BB A BI, £, MBS E 5
TEFICRAROZ . GEIBE) DAL, W IRE R FIREIC X A & B
waé*&ﬁ?émto%@m:ﬁEmKQM@\:@%%@@%K*&K&%m\it
IBZIIZES bDTH Y, BEICE DB LIIEZ LR -T2, (SIHHEEEY

e ERCIE, 3.6 mgkg R/ HEGHEOMECRIB OMXERE (KERITHT5) OHEN
MNHHITZ, Lol JRERERAIRRE TlE, ZOZ(LIZBhET 2 EEIIA LT, BSIC
EBbDEIFEBEZ NPT, 2.7 mglkg (KEH/HLUL N OREGETS, MOl CHE R
(CHEREDBILI NI, W HEKFEER R Fio, JWEHHEFAIRAIZB W
TRBEMENS SN2 2 EnD, BEICEDbDEITEZ DN -T2, —F., ¥ElE
FINCHE TIEZen o723, 3.6 mglkg (KE/ H & GHEOME CIIRBEEOHEMNAA DT, L
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L. ZAuL, 1 GIOIREICHEEER CRIEHER) DAL THY |, &5 & I3 HERIR
TIEE AR TH o7,

TR AR T, 3.6 mg/kg R/ A 5 HOBEORE (/4 #1) T, DD v
—ififa & ORIl IR e R T ORBNRHOLND, ZOBRDFE L HHE
FHREAIRT AL & ORI A B0 Tz, £, 3.6 mglkg (KE/ HESHEOBEORE (2/4
) T, ZEMEOOTINRERUER LN, FEREL ITE 2 oo T, ML
IZEDMUZH BT, ZORFEOEIN—RXIZH B, ETNEELIZED DO TH
D, BHEICEDHELIIEZ DN oT-, (B 33) Lamgkl

ARBRIZBN T, BGIGERT 2 FMEREIIA O N T2 2 &5, NOAEL (35E A
=D 3.6 mgkg RH/H & &2 BT,

(6) 5 ERIEHESHENAMHERR (1 X, EERE)
A X (MERESS 14 BEE) 1T R o % ARG (0 303 300 ppm) L. 5 FEfIEM R
PEPE D ANVEDFE TR FEh S 7z,
AR, A, R4 P (AST, BUN, BSPiBR) . ffasm &, FHxf®E
B, (RETONCAIRAY M QYRR AR I B TR G L D8 3380 B o T2,
(M 5)
AFBRIZI1T 5 NOAEL 13 300 ppm (7.5 mg/kg (KH/H) &35z b,

(7) 33 BEEFEMLAMRER (Tv b~ BEERE) (3FBT—4%)

MNnitrosoethyl- M-ethanolamine f =3 @——3 3 AYUEIZ L D W&U“Hﬁ%%@ﬁ%‘i@*%ﬁ
ELT, 7y hOXHERED 1> (Fischer 344 &, 8 Wi, M 25 PL) |, alBRi& THE (41
R £ Tx FE IR UNRERS (8,000 ppm) A, i, E e ONRIBRAR 2SR 55 D
SR ERAARR IR A DM T AT,

JHlgClE, y-GTP BRI, @RS M OV AR 588 HALT, ElsRZS 2OV T
X, TR ENTWRY,  (BH5)

Nmnitrosobutyl- Vhydroxybutylamine f =3 T—3 g VAYEZ X D BEREEAFFE D&
L LT, xIH#EZ » b (Fischer 344 &, IE25 JU) (2= N5 N REER G- (8,000 ppm)
SV gl

e 5-BAnG 32 % TOREDEZ 31T 2 BslE ROl ONZ FLERIR - AE S R DI A 21X
TAINVE RGO YV EUERT N U T ARGRELI D b, %ﬁﬁ/ﬁk@%\é‘
$$ % Mnitrosobutyl- -hydroxybutylamine Bl GEE LV & o7z, B G.OXTHERE

RE SN ole, = MR URERETIE, Bt KL QY4401 580 H A7
LEMEEE Y (BB 5)

> 710

B
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(8) 24 BERMIFEMNAMRER (Tv k. RBEERE) (B3FT—4%)
2 (6) OB & FREDRENE OMZe R E i S 41, 5 v ~ (Fischer 344 . 1 15 L/
B 2= b2 24 HHNRATRLE (8,000 ppm, 400 mg/kg (RE/ HARY) Siul,
IEEDFLIEMR - FEEMEEIR & ORI bk oT-, (B 5)

(9) 32 B _EXFERNAMRER (v kb, REERE) (BET—4)

Nbutyl- M(4-hydroxybutyDnitrosamine (BBN) TA =3 T—3 3 JRUE ST BEt —
BEBEFE I ANERRBR NI STz, 7 v b (Fischer344 &, 6 iffn, 1k 25 IL/EE) 12, HHH
U BBN # 4 AH#okE G (500 ppm) L7zfk, = b F % ZREEF S (8,000 ppm)
L. = b U5 32 I%ITIEMt ORI 7RO &M T O,

BBN AUERZICT X oF o 2R 5 LIRECIE, i, FLEARR - fErEEeak,
SRS} O OFEAED GRS DAL, FLERIR - FEEMEEIE R OFLEANEOIE AL X, SRR (BBN
DIHDEGRE) IZHE~F BTN L=,

F72, BBN RALED T b 36352 32 BRI G-IV TH FLERIR - A& O
FAEDNED LT, JEEOREITA NN -oT, (B 13)

(10) 22 BB _EERENAMRER (v~ BEERE) (BET—4)
BBN TA = xm— g ALE ST BN B MR AR i STz, T v B
(Fischer344 . 6 lifin, HE 20 /R (2, H 522U BBN % 2 Bk 5 (500 ppm)
L7z, = b RS (1,250, 2,500 X1E 5,000 ppm) L, = hF & b4
22 AZ T E DO IR B AR IR A DM T,

BBN 4Li#E# 0 5,000 ppm %58 CHLEEERS, 1,250 KO 2,500 ppm £%5HETHLIEIL - b
’éﬁﬁi@%ﬁi&zﬁ%ﬁﬂﬁbm DO, KR (BBN OAOFERE) & ORICRASEEIC
HERZETRO BN o T,

BBN fkk%@:r. FE % (5,000 ppm) 22 3 MBI GHEZ 0V TITaEIZ A O 5
PIRAEDRAEITRD Do tz, (B 14)

(11) TEFIFUDOENAMN

7 v MRz 30 70 H B FE D AMEDFE R IZ IV TEEDEA~DIED AMED IR S
Il

7 v MW 32 R OB B R A AR ERIC VT, = FF % (8,000 ppm)
ZHUNR G UL, BEBRIC L@ A ONFLERIR - AEEIPRERZ D STRD Bz, —J5,
22 1AM DL —BeBERE A AMRER TlE, = FF % 2 (5,000 ppm) OHEAME GAEZISUN T,
ARy 75 R = Bt T e AN ;’cm&) BAVTURLY,

F 72, 32 W DB "B AMERER I35 T BBN ALEZR D= h % U AR GHET,
FLERIR « FEEMERIE R S OFLEEIE O AESFE DS, R THEIZHEM L7223, 22 iR

OFERTIX, FLERIR - FEEIEEZ A OFLEAEO R AAEE 12>V T BBN ALUEZ DT h 3
X FGHE L SRR (BBN OAOFEHE) & ORICTHEAEITRD bivenoT,
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BBN I[Z L5 A = m— 3 UARERE COREBEIC IS 1T 2 BURHEZ A M OSFLERIR - FEHEE
W OFTRIL, e —2 g UAEHZ AT 25(ERITHL L- 7 Aave g ) oA
DFERBRIZBNTHLALNIZE VI WENH D, (B 15, 16)

VLD Z &35 32 TR DI _BEREF05 AMERER TO T | % o F HNR GREIZISIT 5
PO DTN, A === a AL D2 b DO TIFR Frt— 3 AAEHIC K
L2HDTHY, EOEMICIIBENFET 2D EBE X BiILD,

Fio. 7w MW 18 A RN 30 20 H MM AMESFE BRIV TR
FROBIAVIZHR T 5 &L SND U R T AF UIEDREBM TH LI TND Z &b, =
XU OEREREIC L > CTHRE OB (prooxidant) 234 L CTW5 EHEZEREND,

T R UFANIEMRNTT = 7 — VRGBS, S DICHBE O Vo a g
AEZT T, REOERICHERS NS, ZNHOREITITA—FF o X —Bickox ) v
A 2 U ~DRKIZ X o T prooxidant {EFH 2RI AIREMEZ O ONREENTWNWHEEZ L
N5, PiRLIERZ T B4 v EFERSBADRS D, "IRESME T C prooxidant /E
HERTZEDNMBNTEY, = hIF o RETHAONTENCHEO MR A X, Bt
B TIE72 < | prooxidant 1EH ZFr >R OFFGERIRIKIC X > TIRE 41T\ 2 ATREMEDS
Ezbhb, (BRR17, 18, 19, 20, 21)

INBDZ END, T v MM 30 20H BHEM RS AMEFFERBRICB N TA LI
TR D FE D AANEIZ DN TIE, BfEEEIC LD b O TIERL | IR L b0 L
TR SHREDORREITXFIRETH D LB X b,

T hRUFRLUMT, FIEEEHE TSRS AME R ITWE L LT, VST 7T
BHEMIZEA L TCWDT VLA VY F AT F— IOV R L OB LTI & L CREAISE
DORETHHAENTWAANL N T 2= T = ) — RN TS, (B 22, 23)

7. HTEFRAFEAER

(1) SHAERESHHAR (v bO, REERS)

7w MZ, = IF % 40 HRERERR G- (0, 250 303 500 ppm, k=17 = o —/Lgi
FARHEH) U724, 3 [RIAcH: S W HFE S H e,

%1 EH OB X WL ERZHWT, 5 2 a7,

ZHRRE, PERE R OALFHRITNMT 2 K 2 RBIHA~DOEEITRD Lo T,

ARECHTOR GHIMAE S, ML N1 BESHT- 0 OISR TH D Z b, ZOWmE
DOASFEMEIZOREN S, = R 003, 500 ppm (25 mg/kg REE/HAHY) RS- T
IE, BIHAGEICTRE R RIE S R B, (B B)

(2) ZHERERESHAER (v Q. EERE)

Ty~ (M, 8~9PL/EE) AV, R HICT FF R AR E (0. 125, 375 T
1,125 ppm) L7z,

R 2 CORETIZIER U CTh-7223 375 ppm LA EEEGHETHOT MR EROW>
DIOITZ, F72, 1,125 ppm & GHETIFFCRERED NN L, BEALRF E TOEFRNBD Lz,
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£7o, HIR1~10 HIC= bR r2RARG (1,125 ppm £C) L7ZABRTIE, [FE
WS, BEPERR, BRI ARATE R OB LR TP I A B o T, (BHB)

AGBRIZIBVNT, 375 ppm LU EFRGHECRIEREB OB DA L2 &6, NOAEL
L. 125 ppm (6 mgkg (KE/H) &z LTz,

(3) 2 HREBEERR (v~ BOKS)

Z v & (SD . MEMES 20 VU/EE) 12 b o ZagilRt 045 (0. 75, 150 XU 300
mg/kg RE/H) L\ 2 HARAFEFEMERRER AN FEhE S V7o, B 1 EFMERNCEE L, 20k
16 Bt CEFE LR S ¥, 2ol (16 #iE) Hic, HAELZREMIC OV TTAE
#% 1 H (PNDD) (ks L7, 20t% (17 HLARR) A LR (F) (ZREMW)ICEERL (PND21)
FTIEFFIE, BEAL L7727 v MA@ LT PND81+10 F CHERERICAE L7 (F), 24
SO R ZHZ LT HEFRESE Fe 2EH L7, FolIHARICLEESE S BT,

BEN)TII, 300 mg/kg R/ H B GHE T Fo L OV Fr1 OREOIRE D) GREREEL W 7T~20 %
i) L. Fo XV Fy RO R o3 U REGRETIE, s OVE R &3 F AR 1
I (13~56 %HhN) Lz,

Fo D313 300 mglkg (AE/ H & GRECTIK T L, —/%7- 0 ORIERE DR (22 %) |
—HE47- D OHARBOWRD (22 %) K ORI O &0 IE RN A BT,

PERINC & D BE I D128, 85 UM -2 N2 ENE OB & Al S B 5B (7
= xﬁw\wﬁ%ﬁ) INESE ST, T b ARG & BERLE D 6@&&71 DR PR
& AR 20 % fRE SR o 72N, B & BEALEMED 5 A2 F 2 VRIS I S e
>7,

F1 OMEE IO To b5 0 DOREIIH LR,

PLEXY ., = Fxo% 203 756 mg/kg K5/ H LA B & TRl & ORI 5o 28 % KAF L,
300 mg/kg RHE/ H O & CTAEEME R OIER KN 1 24— — BRI 5 EE)
WOIRERD) 35T, 150 mglkg (KE/ H BARRERIZ I 1T 5 5T L ONE @M 259
5520 NOAEL &% 2 biv, BlEMZxT 580 NOAEL 13 E T&E ehote, (B
M 10, 24)

(4) 2 HREBEHHAR (1 X, BEERE)

T RRUF N, BKIC K ABEBHIEDTZOTHIRD Ry 77— RIZIRIENS Z &b,
A XEW-T R R0 2 AT ER A FEhE L7,

BAIOREL (Fo) Tl A4 X (B —27)VHL, IS5 PLEOME 10 PT/REE) Z Ay, 2ZBLAfD
72< & 82 HMD™T & LREERES (0, 100 XX 225 ppm) Z1T-72, RO Fy ZHL
(WD RSN (E S DT O 13 PT) (Zid. BEALEEND 10~30 208 (MECIE 2 [B1H D%
TEEH) O E TOHRNCT ¥ 2IRRE (0. 100 3 225 ppm) L7z,

WZEA LTI, [A—HERNOEREIZD2 Y DIXH DX A BILZH, 225 ppm 5D HE)
¥ (Fo) C. B5BtAE G 17 B F CROMTIRE IR ER D O N 2 BTz, B,
1T & AL OFRBRIIR R CEEEDED L, RS Sz 225 ppm & 5-HEOHE 2 L)
BIFERNME SN0 o T2,
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AZRATE, i, HYEE K OMBEFLICRE 3 D FEHE. ik 3T A —Z I ONT—RRBIZ DUV T,
H%Tﬁiﬁ#i B8O BRI T,

PEVIEL, WEMW) DAL N IREM DR E R O EIL, £ TORETIRIF U Tho7z,

225 ppm iﬁ%ﬁﬂf@ REMCIE, ALMOT= 72 R O%EIR, K, Sl ONZIRIROAER & 7~
T HODMEREE DI L7, St A OVERIZ. 100 ppm B GHETHEMN L=,

100 } T 225 ppm &5 HEDOFEM DOMER OF 225 ppm EGREOBEMWI OIET, HHANH
B2 ALP OINNA BT, F-, M S $12 225 ppm B GRET, IEF#FFHNOE CTH-
7oy, HERER ON oy b v R 77 AF U (PTT) OGNS DIV, JRINT A—H

DEITIRD LRI T2,

DB TR Lo 7ol CRIFERE 3 UL, 225 ppm &5 2 0 13, FRAQHITIIAS
JE2VIAY NSV gW et

Fi#E#CliE, 100 ppm £ 5EEORE (1 41) KLU 225 ppm £HHOME (2 #) 23T T
PRILIRFE CHIfR ST, HET., FREUERD DN T-OEB sz, M1 FIOSETFREE L
TUBERN DI, D 1 BIER O O8I Sz,

—MIRRE T, WEEDWEIR, BAIER, HIE, RROFREN DIV, i E A 3
HEDK BB OGS & I BRI L 7=,

225 ppm FGREOREO TR EIL, RERBIAA% 48 #H F TR - 72,

BETEIL, PUBRBHAAUWITIE, 225 ppm BHGHETHIN L7208, Z20t% GURBHLAT. 8~18
O O 8~30 #HOME) KT L7z,

MIRFHIRRE T, BeGRE L OSHRRE & ISR 218 L TR OEENA BTz,
RBC. Ht &K Hb (ZB5THLR T 2 BN A B, BeGREOMERE GRUERBRAE 10 1Y 23 i
%) CTRHEREZIEAN 11 %E TR Lz, $£72, PTT ~O#E L AL, 225 ppm K51
Ol GRERBALA 23 KON 62 M%) K OMKAEREOME GRERBLA 28 K& O* 36 &I N
HEIHTRER) TR DB A LI,

MIRAEALF RIS ClE, 225 ppm 58 GURBALA 10, 23 KO 36 HH[##%) TiiEH ALP,
y-GTP KON ALT OIS AIG FEDI 37 531, 2 DZEEhiE 100 ppm ?&%ﬁf‘ﬂ\fm)
Sz, TNHOEIE, TFHEREREZ R LTV D, JRRE CIE. BEE 22T B e )
7,

R ZHWT i RTINS ASRATEN, AF4R, HHPE R OMEFLICBE U CRIEE & e 58T
B 728 NERED Do Tz, BR (F1) CTid, B5IREIRT 5 R LaR72 iR o
HTHY, BEGREOBETH LI,

MEFHIRAETIE, B L DEIIBER SN o7, MRAECFRIRAE T, tETH
BHREMEDH 537 A —4 DZAK (Glu, Chol, TP, Alb ¥ (N A/G DK FIFONZ T.Bil, y-GTP,
ALP KON ALT O A3 541, 225 ppm £ G8E TIIHFHICA B Th o 7=, JHETIX ALP,
y"GTP KON ALT |2 A EFEBIR BN A iy, FEZEITRRD bivehoTz,

FIRClE, 225 ppm 5RO 1 m&mt& 2 BT B (BFsRE) BAbil, = b
X BEGREOME 2 B TCIIZE Y LR NI A BT, 2D ORISR CIEA S
NN et EIZEDHEDEE X B,

46



© 00 3 O Ot B W N

O W W W W W W W W DNDNDDNDDDDDIDDDDIDNDDNDIDNRE = RFH 2 = 3 =2 2 = =
0 3O Ot WNH O © W0 Otk WhNhH O O©OWwWO0 Ot wWwhh+—= O

TR UR R EREOMET, PN O SOM B R QWML E OB i, Fxt
F o CIIRR I BRI BT, MECIE, AT (10%) | gk (10%) K& OV (40%)
Difset K OFExT B B OHEMMN A BT, FFHICH B Tl 7z,

JRERAARR AR T, TR, TERAELR OB EERZE Th D Z VRS, $IET
O MEDIER Y L SHIOHIMISHER S o7, 7' FARLV T ¢ U 2 IX T X DEEIR
OB L, FHHRFEL TN 100 ppm H5HEOREDHE CTlEA Hi/e - 7225, 100 ppm
FeGREOME (7/13 1)} O 225 ppm BEGREOMERE (7 : 2/7 B, M : 10/11 B1]) (ZH B,
BFUAE ORI BN Th o 7=, IRORHEL L O OBERE 1, 225 ppm H5-8ED
METHYNL  CRHRERE 0713 BillTkt L 3/11 i) . TE(RZEIaMEE L, 225 ppm #&5HEOMEME
THIN U7 (k- RHHBEE O/8 BTkt L 2/6 i, i « s FREE 2/12 Bl L 4/10 1),

T N R R EBOMEORE) T, IKAG~EHGOWZE, W7 FHE N O
OB BA- U, MO B TIIAKTER OB LTz, AR R OYHIR 6 £ To R
) ClE, RESDT N U (10%A50), MO VRB Tl SRR Bz, 100
ppm EGHEO BN ZIIT A TRO LA, 225 ppm HHHETIEA LT, 100 ppm %
SRECIIREIR NS -T2 Z LI LD b D L EZ Bz, LRI, XRREE 7/62 (11 %) .
100 ppm $E58E 24/91 (26 %) KON 225 ppm $5-8F 10/77 (183 %) TH-o7-,

AR, 100 ppm & GHEOKE 4 451 % OME 1 FINF NS 225 ppm 2 5-FEOME 2 F1] TR
BB DR BT, FIEBITIEL, SR OMGEREE, BN A2 OB & R 2
GER & NSO R EME N 2 DTz, —RIBICEL T 32 D72 0o T [RIE ORI,
RPN I IRE D DR o Tz, WBLZZIT 8L, & TR OEMIZIZ/V A
DREDIRISEEFF OB TH o7z, WENL LT REW O BlEW) 2 IR B 589124kl L7z
e, AR 2R LR OFEBIRIT, 1 RAAT 17 %, oo 1 BAT 25% Th o7z, Zi
O OREFIT, MR E TR 2RI KX VBB LT 2 L 2R LT D,

BRI ERIAR AT L, FHORILTISHIN L7223, T 25 ghkg RE/H & B X5
M, = X O EREIL, 100 ppm T 2.5 mgkg AH/H, 225 ppm TiX 6 mgkg
RE/HIZHY LTz,

PLEOFERN G, = 3220013 225 ppm F TOIREEHR GHETA X DAFHAE M OVEFHAGRE
A RIS TN LAV RENTz, (B 5)

100 ppm $5¢5-HE CHEFIZR G M OWiAKIERE DO—BRRE, kA LRI OTRO &
FRILENHR LN LD, ZORBREIAD NOAEL 13455419, LOAEL 1% 100 ppm (2.5
mg/kg RE/AFEY) B B,

(5) RESHHER (v O, BEHREORSE)

=7 >~ b (SD &, 8 VURE) ZHAWT, = hriF> (WM 97.6%) 24z 6~19 HIC
R &5 (0. 62, 125, 250, 500 XiX 1,000 mg/kg (KE/H, & : =2 —2 41 1) L,
TEATTENE A TR 5 126D O Bk e sk B A Skt S 47,

1,000 mg/kg RE/ H &% GRATIER 9 H £ TIZ2 T X IUhafk S, 500 mglkg (AHEH/
HEGEED 3 BIITIERE 10~11 HIZSEL L7, HIMClE, BiseBiimsnanoT-,
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—BIRAE IR, B GRECHEORY, BEER K OWEOBELIFED b, BRI
FIRIRCTH 7=,

BRIE L OMREORD A, 125 mg/kg K/ H LA ERGREOB GBI A B4, 149 H
DIBECIE, (REEEINT 500 mg/kg (RE/HLL FOETORECRIZE TH -T2, T HLOEMWT
I, AR 20 H £ TIRED I & BT 20 WK T L7,

FRVDOIREIL, 500 mglkg (KH/ H & GHETRD Loy, SNEATE, MR OSRE RIS 3%
HIZ L ABTRD N oTz, (B 5)

(6) RESMHER (v O, BEHIREORSE)

HRZ >~ b (SD %, 25 VE/EE) 2V, © R (B 97.6%) Ol 085 (0,
50. 150 XI% 350 mg/kg K/ H ., B : o— A A V) (2K B RAFEMHBRN T Sz,
B G TIR 6~19 HIZATV, 4HR 20 HISHIR L., &= R OYBROMEEZTT 72,

F7=, BREOWKE, PERRNFONCINR R OWNIBFTEZ OV TR, BRRREEIT-o 7,

AREA P I REM OFE L FITRED SR -o Tz,

E AR (350 mglkg (RHE/H) #GREORIEN) CUWIRAFEIROECR A DI, 2T
DOREDOENM) & Y 150 mglkg RE/ H & GEEOHHITIE, EOMOE S THECNA LI,

350 mg/kg AR/ H & GHETIE, REMOIRE TR 6~7 HIZJD L, AREEINX 6~20
HIZKHBREIC B~ 18 %l L7z, 150 mglkg (RE/ H & GRETIL, REEINOML 6~20
HIZ5 % TH o1z,

BRI, 150 mg/kg (AEH/ A GHET 9 %l L, 350 mg/kg IAH/ H 5 5-8 Tl 13%8
ML,

R CIE, EMICERE T RE PRI R o7, FEERE, B WINIRE. SRR
OB RGBT N R OB R B &Y, 2 COMTHRZE TH 72,

TRVRIZHIT DAL OREIZET 2~ OFTRIX, IEFEHHENTHY | 5 & OBE#IEE
D HIIRD DT, BEOFEAERITREHE TR b E o712y, lx OERIZHOWTIIA R
IS bR T=, (BB, 8)

AFRERIZIBN T, 150 mglkg RE/ H i SR AREI RN b= Z Enb | RE O
NOAEL /X 50 mg/kg K&/ H., MRIEIZx3 % NOAEL (Titk O & CTH 5 350 mg/kg
(RE/H L& 272, BATRIEIERED i h o Tz,

(7) RESHHE (v O, FHlREOKRSE)

HEZ » + (CDICRJ. 20~22 DU/EE) ZAWT, = hF I F o 20ty (0. 45,
130 1% 400 nl/kg R/ H ., EE - AU —7 (10 mI/kg (R8) ) U, F8EmMERD FEhE
ST, BEGIFIR T~17 BHIZATV, 4R 21 BRI AR LT,

BEMW) O—fRIRRE T, 2 EGRECRARS A OFEOPEIN A B, 130 ul/kg (AE/H UL E
FERETIE, A TR IR DR OHEIEA 2 BT,

(REHIINOHIHIAS 400 pli/kg (KH/ B #GHETH O, BEFEOMINE 130 pl/kg (AEH/H
VLR GRETERD BT,
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REEM O Tl Aﬁiﬁ@%hﬁ#otoﬂ%ﬁ&%&ﬁﬁTEWﬁ T IRE OGS IR
RKIE, WEIC XD BITRO Dol BRIFETR, AR, hIfERE, HEE
B, PRI OV T i?&ab%mfmwto

uﬁ®%%ﬁﬂfi ETCTORECRFITRO LNR-oT-, NEBIZ T, H#5HEORIE
(ZAKREE K DN RS B 8 1.83~2.5 % DEIE THEL L=, BHBIETIE, SHERER IR AL,
%%ﬁ%\ﬂ%@m\m%H%%DﬁﬁﬁﬁmiJ&%ﬁﬁiﬂVfOA~L3%\ﬂﬂﬁf(i&6%
HEL L2, SN S ORFIIHBMRIL O L7z SD 7 v S ORI S| BFRA72 25 1 & f)
ESNiz, (6, 9)

A BRIZHB T, 130 pl/kg R/ A & GHE CTREEORD DA LN Z &b, RO
NOAEL I 45 pl/kg (K5/H . JREIZxHT 5 NOAEL (3B O & Th 5 400 pl/kg Ik
H/HEEZ T, ARG b ot

(8) RAEFMHER (VUF BFHRORSE)

fHRT Y (JW-Nibs, 8~9UL/EE) ZHWT, = ¥ 20l n#s (0, 5, 24
% 120 p/kg RE/H, BEARK : 1 %CMC (carboxymethyl cellulose) # (5 mL/kg &
H)) L., eI STz, W5 2R 6~18 HITATV, ik 28 HIZHRL A it
L7,

120 pl/kg RE/ A GREOE] (9 L) T, HLGHHMEZICARE, #HEEK UHOKEORD
BHEBI. 9B 5 BN, 1 FINFE, tho 1 FINERE LT, 24 nL/ke (K5/H &GO 1
FlTpeEE L, 5 ul/kg R/ A GHEO 1 FIITRERIZIET Lc, HRBETIL, 1 B FET
HoT2, 1 %CMC IEDOHEEGAZ L 0 HbEREENEL Z Y | ??FEF&(FEEOD* AV ] I 1= o
DB Z BTz, HEIN, BEREOWREOREITIL, HEHICL2ZEITRD LN oT,

NEWR DS ONEREE IOV T, 5 pl/kg (AH/H &ﬁﬁimﬁﬁ 1 BN/ NRERIE M UK
BIEDAPFFERO i, ﬁ‘ﬁﬁﬁi‘(“ «/MESE, BHERAR, BEEN ONTEAK L OV FEK O
BENENEIURIE 1 FNCERO B iz,

EASEE CIE, 6 MEHEDS 5 nl/kg (RH/ B 5HEDNRIE 1 BllCAH DAL, #eE BHRE & OBR
HEDMEFSTZ AN RDSRHREEDIRIE 1 Bl A BTz, Mg O mams . ML, (UMb O
FEMEE ORI EDS, SHREE R OS5 GHEIRRISGED bz,

B DR ORG OB & e 52l IXBHENGRO v T, RFRMEOZ L & S
7. (&6, 9)

AFBRIZIBV T, 120 Wl/kg R/ A B G5HTHRE, BEFEN OFUKEDORDNA B2
EMG, HEWO NOAEL 1% 24 ul/kg A5/ H ., FEYIZxd % NOAEL 13RO s & T
b5 120 ul/kg RE/H LB 2 70, {EFMEISERO b -7z,

8. XMREMERAL-ZT2MEHER

(1) 55
Ol=ba
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b (B0 PUEE) [T PRS- (0. 125, 250 X% 1,250 ppm) L. 10 #[H
B LTz, (REMINE, GBI, FACE, HEEREEICRGIZL 2 HERZTRRO b
oz, (B 6)

QP

WHFE Q25 PUEH) (2= Mo 2R (0, 125, 150, 250 X% 1,250 ppm) L.
10 BB U7, SRR, REEINE, fEHERE, BE. @RREE RS 2AER
IO LN hoTz, (B 6)

(SHRENEE
PROFFG (10 PU/RE) (2= b v 2R 5 (125 X3 500 ppm) L. 8 MEMBIZ L7,
(R, N, SPRHEIRL OPEINRICERGIC LD A BB b oTz, (Bl 6)

@rEzs

BUE (70 PR OV F (200 PUEE) 12, = R U ZRER G (7.5, 75 X% 750 ppm)
L. 490 Hf@IE LT, BUROEINR, SRR L OSSR & F OAFFR KL ORERRIC
BT, BHHE L BB TEITRD bR - T, MHFIIRE I, Bl (M) KOt
T ORFhE, B, Mg, NI, EIPE K ONRRIMC B W TEFEIGRD b o T, (B
6)

(2) &

B (6 HEEE) 12 R s ARG (1,500 X% 15,000 ppm) L. SEHEIIE, fAsh
FEEE K ORERIERIC O T 8 [BFA~<7=, 15,000 ppm F5HETlL, XTHRREZ L ~EifEHE
B e OMREEHIIN H 3002 AN A HALTZA3, 1,500 ppm B GHETIX, A BRI
o oTz, (B 6)

(3) &

A (2~4 BEEE) 1T MU U AIRETR G (1,500 XX 15,000 ppm) L, 16 ERIEIZL L
72, 15,000 ppm EERETIL, B FTEOEK FNHLNZN, BB K OFEHEREIZIBWCIX
BHIZ L DABRETRO Lo Tz, (B 6)

\\\\\\

7R E (2 M, 400~600 FB/EE) 1T I AIRANRS (0, 150 X% 750 ppm) L.
4 HAMEE L, 750 ppm FEGRETIX, BEIARR &R o723, AR L OB ERIZD
WV TCIIRTRRE & DZETFRD B Zeh o 7=, 150 ppm KGHEOTEIERTIX, *BEEL W BIFT
Hole, (ZH6)
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7 E (28, 100~600 FB/HE) 1T % AIRAES (0. 150 X% 450 ppm) L.
32 HREITE Uiz, BEAER, AEhREE TRV CRIREE & OB ZEITERD LIV o T2, (B
& 6)

@IzLZEd
12U E9 (300 B/ 12— b F AR S (0. 150 XX 750 ppm) L. #4704
WIS LT, fEhR, iR, SEIERE ZRB\ THRIRRE & O/ 7213580 b o7z,
(&R 6)

IZUFET (200 B/AE) 2= FU 2R G (0. 150 XX 450 ppm) L. %2 2°H
WIEE L7, fBhR, pliRR, SR B\ CRHIREE & OAMER 21 TZ80 bZe o 7o,
(&R 6)

QHP

Hp (400 B/AEE) 2= P &REERE (0. 150 X% 450 ppm) L. #92 2>H[HfA
B L7z, 450 ppm #5AETIE, sBRBELAT 10 H tﬁb%%&éﬁﬂﬁw L. falRbsh=R & 5t BREEIC
HARTH o723, 150 ppm & GHETIE, (L OZEITRO LN o7, (BH6)

@ Ly

U (FZV, 200 A I bRk AREERS (0. 150 X% 450 ppm) L. 76 H
WIEE L=, 450 ppm =5-8F Cld, EEFE N OFTERDRIME T L7225, 150 ppm #&5-8ET
I, XHREEL D BIFRRER CTH -T2, (2R 6)

9. —AREEIBHER

(1) KR
Y (W R, ) Ic= FR R UoROKE (500 mgkg (AEH) S/, &5 24 K
?& 0.6~2.1 C@Wmﬁiﬁ D3R B, T2 BRI IZIZENE L7z, 100 mg/kg RELL FO#% 5
TP E 2B IERO b o7z, (B 6)

(2) MR DBEFL
U (GWHE) (2= bR nis (500 mgkg RELLT) Siv, &EICLDE
e 6 RRIBIEE U127, FRCEE R b OITRRO bie-oTz,  (BH6)

(3) ME. [MERUFER
R % (JW-Nibs) ZHWTx bR o0k 085 (500 mg/kg (AELIT) Shviz,
BHIC X DBEREITRO b oTe,  (BHe)

10. FOfORER

(1) BFE (Syb)
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o
oo

?/%<Exmmm4¥ o - 3~8 Wlin, 4~8 UL/RE, M : 8 Win, 8PL) |2, = F¥F %

> (M 90 %) ZiREEFS- (5,000 ppm, K : 20, 26 & OF30 ., Hf: 30 M) L., =

b F AT LY AR U= BB A O L OERI] & OBTEPEDR TR STz,

EHRORERH IR L LT, Y eer 43 v vy BrdU) &%, y-GTP Ok
B2, HE Yetta, 7 U ) > by RYMEIFONSHE 7 1y MEIC K ZRF Alb LY osu
a7l s OREEToT2,

REHINE, 5T 10~15 % L7z, HETIE, Bl EEDS 5~b0%IEM L, #
R UTHXIEENM L, ML, BIROFEXIERED 12 %L,

ERGREORECEEEOZ . (R L RRIEN O G FRE IR N ET AR, PR HL
(lamina)ND X > /7 BERE) DALz, 3 BEERED DG ST, B PLEESET,
B8 Ca Thag L OVE B D RIS ERZ OMBIEE F H ATz,

B GREDOMEO BRI FAIFT R Tl SiRED U AR T ZATF G ZbRE . SRR & FER
ThoT,

HEZF1T 2 BrdU ki X, AHEEMEO FRME 2B L ONEH o HE ettt & b, &5
30 % THIN A LA, 520 HFEEZ TITEINEERO o7z, HETo BrdU
MR OUWTCIXEC#I e oo T2,

R agu 701 7 ) PREEIL, BEREOBETHTNR T L7z2s, Alb B ITAE IS
L7,

PLED LT, BHIDZEBEORFIZ LD, = FF % R G- (5,000 ppm, 250 mg/kg
KE/HARY) 12X 2T v NOBBRED Z— 3L, 3O &FE LA, 8
THER D DFEFE CTH LN REIRE A TR LB R AE LT, (B 5)

(2) HREEN
7 v MO~ 7 202 (RO ROWRA) I8\, mHE (RG0S

R T > 1,500 mg/kg AHE) OG5 EBAT, JAE, MR IAEEE ORI 2 DT,
Fiz. T FF T KO ORI O MIRIKBAF ~DIRA K O AHER A~ DL FED FIHEME
PRSI N2 LD, MBS U I D NSRS FEMNFE L TV D, L
L. HEDSUIKEBE G L D REEEICBRE U 7=sBRIE S5 hE Sy, Lizn->C, =

b 22 L OMRFEME D RTREMEIC DU TR RS ma T 2 S IXTE RN, L LN b,
FBHERBRO T 1 7 7 A VAR OFRHEHE T X 2 BB G388 1 23\ TN O PIRRIT K& OV
IS FHIFT AN D22 & D HER, HEERRESND LB OO HEIC
BWCTURIPELBZ EidhnE b s, ERMEMEEEEIEICE L T, = hFoF o0
ZD XD IR T RREM O & LR (B ALEY) TR S 72V ENnD
MR CTHD EEZOND, (BHE10)

(3) FRERZMERE (VHF)

THE @I ZHWT, = bk (FRALAIT0 %) M @R L, 24
[FITRICERE LT,
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24 FFEIRICIE, BT O THOT RN A b, 48 FFHIE TIE, 1A Z< 30
DIRADFE- T

T RFTF T, FRROFRF FICBWTREDREREMHME Ch 5 L asnl, (&
M 3)

TR TRNT, U REEA~ONPAZERAT (4 FFE) 12X D MO IEE 2 AR
Uiz, MBI o 7208, %5 (desquamation) MNEFHE% 7 HE THONZ, (B 5)

(4) RIEFFHMEHER (DYFXFRUEILEY H)
TR TR ETHXROENEY NOEE (B 2cem) 21 H 1A 2 BEFhEGEA L
7o b T AL INRBE, eV N CRIE RO OISR Hivle, UL, B TR, WX
ReITHA L, 2~3 HERIZEE LTz, (BH6)

(5) ERREHMEER (DY)
T XX U OB S E OB~ R ORIR A ONRIEE A U, 2 s o
ETOEEL, 4 HUNIZERITHK LT, (B 5)

(6) RERAMFIEFER (EILEY B)
BT b (RS 6 I8 2 W BEIRIEMRERICIN T, = b 3RF 288
FEtRZ R LT, (B 5)

11. £ MIBEET 557

20 FEEIDT F 2 2% L Ol K OMEE T, B REHRITHNE S OV 2 s & 1 A DAL s
STz, LML, FEERMN, = FF %2 70 %R CHER SIUBNIIRED Y  FER0 5
TEEFEDORNCE < HE LT,

RT T A TIZE DRy TFHRERENS, 26 O ERNTEEORSIZ L 5 H D Tide<,
BIEDFERTH D Z LAVRENTZ, (B 3)

WS ODDOHET, = X2 E0EW AR 0 (FEEEICZ < AL D EE
DRZERDIFEHD, = FXTF o THARREMESREINT, U o 0.01%FHE DK
JEDT R F L THBEINIANREE T, Ny F T A Mtk &Rtz (BH5)

. BRI ETE

1. EFHEEAEICESITH5HEIZ DT
(1) JMPR [ZF (15 EHi
JMPR 31998 4FIZ, 1 X & vz 2 A FEEMABRIZ I 1T 5 —ieikiE% 0 LOAEL (2.5
me/kg AT/ H) 1222855500 Z#M L, = F3F%F 2 ® ADI % 0.005 mg/kg AR/ H & 3%
ELTVS, ORI, LOAEL 2T\ 5 Z L W NCIHE ML ORI E O
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BT — 2 IR THHZLICL D HOTHD, Z OBk, NOAEL & LT 2 mg/kg (K
B RE 72 90 H ldEEmEMaER L B C, o8 LW Ch -7z,

2005 4£D JMPR TiX, RHImEMHEICE 28GRI >7223, = FF % /&(ﬁ*ﬁ%
(BT D2 D 3FEROREBMW e (MEQ, DHEQ K OXDHMEQ) DOiE{sigtElBEd

HIEWIEEE S, 2B DILEMIT in vivo TEfsathlI 2V E el b=, 2 b
D 3 FEHEOH O 9 B DHEQ XU DHMEQ @%‘Jfﬁ% PEIX, = h o L0 R 13
S, MEQ XM K ) THorz, L, ZORAETIE, Za%550013, =
DEMEDENTR L TRDICTFRTE 5 b O EffamftT b, 1998 4£0 JMPR Tq Eéh
72 ADI O341:75, 3 ORI 3 RED ~DiG % 2 D TR S T\ 5, (BB,
8)

(2) EPA ZHI+5EE @

EPA IZB1) 5 & MR X 525N Tk, 22 A & (Acute Reference Dose : ARfD)
K OvEMZ & (Chronic Reference Dose : CRfD) 23FEH &4, BOAAMICE L TiX
HEN 2RI SALTWRNZ LD DY A7 37 A U g NERID 70 F-7:55 #mfﬁ
(2 EFRHEE AR (Q) 2 U CEHE SN, BOIRAEMERE L L TRINTN S,

ARSD 1F, 7Y FOIAFEEAERIZ IS TR R ED 3 mglkg (KT A TREN DL
ST b, ZAMFE100 (FEZE @ 10, B2 : 10) %M LT 0.03 mg/kg (RH/H &%
EZILTW D, CRID IZOWTIE, A XD 90 H il gtz 51572 NOAEL (2 mg/kg
REE/H) 1222580100 (FEZE : 10, {EARZE : 10) Zi#H LT 0.02 mgrkg (KH/H & 5%E S
NTCWD, ZOERIZIIT 5 LOAEL &, NTFIRIED B & OB AR AT R, R E
Zefaf b e OFHHRaEESE) 76 4 mglkg (KE/H CTh -7z,

T bR AEEMIZITEL L TV D 1,2-dihydro-2,2,4-trimethylquinoline TiZ, 7 » b
Iz 2 R ORER CREIBIEG OB AN H O, © U TIIHEO T v MBI
H O, T FF X ANIFENAAEICE T HHERD VD, RKFFAE MTD) &35
M & ORITIIBIRIER BV E R S AL, & R U T D ORDAMEOERHEENMTHONT, Q
BEFHEEIE L OVMTD % T, _EIRHEEARREL (Q1) 1% 0.04 (mg/kg R/ H)1 &FHA X
., ATEICBU DEERAEDOMHERIT 2X 106 KL HEE SN, (B 4)

(3) EFSA [ZHIT 55 T

EFSA T, 2010 FFIZEFEOET L B a—|ZB1T Hitim (CONCLUSION ON
PESTICIDE PEER REVIEW) ZH#RrL Tno, ZOHEETIL, = FF % /&U\%O)
FFN DT LA~OEH G (GUiREAI R O A (S LT, EIIEALEIIHRT3 D5
R CGHEAM TN, £ T, GGG E P O DL K NI FLE) é‘/ﬂ%b \
7o BRI Z W T, R~ OB HICH 7 0 RIERR 2 2 & 03 Ef ST,

(FFLEW & OB ERABRIC OV TR, HREE D OIR SHcRME M8 Attt
PE, A N O AT M7 & D FHLZp . RARA v ORRERDY, 1959 2 F Tl 2 EHE
BRI DR, i OFFE SN E (RMS) TR S SREIC L 2 b 0T,
HEORRE K BN AR AR IE T DT D DRV FRIRILE 725 S O TR Ll s
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7o ZORER., T—HRX—=ANRE SN TWAT=OfmIMEFHILT, = Fx o F A% LT
FYEE (ADI, ARfD M OVFREEE T L ~VUAOELA) Zi%ETDHZ LIXTE 0o T-
LENTW5, (&R 25)

2. BRERFZEFMmIZ DT

T F XX U OBEEMRERCIL. CHO Mlak 't AR Y >/ Ek% AV Nz in vitro
Yeta (RELERBRIZB W CIEMETH Y . CHO Ml TIIEER B O1E0, Mo
FEMOPEE7INNGEO B, RERNEMALOFRE T L VMBI TND, vTRY 7 F
—~ TK #HER CORGMARERIL, BB 2R R I < PR RENF R INTZ L 2R T
HDOLEFEz BT,

Yt (R 2 FEIEIZ LTz in vivoilBR Cl, 157 ~ N ORFiERZ AW =/ MEaRBRIZ B
W, AR EREC/IMEEA T DI O B /REINA R LT, ~ 7 A Fki% A
T NEGRBR T CIIEtETh o 7o, = bR TR AN R < METPERERER RS b4
HRBEDHERSNTWD Z D, v U AEHEIZ AW MBS EETh -T2 2 LI
IIRDRBERNOD EEZOND, o, ZNHOREFENG, Ytk BEFHBITILT F v
¥ (UIZOREW) DEIRETHET D 2 ENUHATH L EEZ LD,

B2, invivol BRO 7~ MifligE W= AR ER DNA GEGGREBRIFEEChH Y . = h¥v
X UIFOREW) 1%, T~ FIFIEICIW T DNA & E#ERS L CTRIME 2 TER T % D
TIE7R <, MBI TR B E 2585 B2 b,

T hERURL (UTZFOREW) 1213 DNA & ERRG U TRIMEZ TR D 1ER N 5
RN S, MR & AW RIS BRI Th T 2 e b bR SN D,
BIESOINTOWDEIENDIE, = hiFy CUIZOGEY) 2 DNA ICEEHEEZ 5.2
CEIB T ZHRE R A AT D TReM 3D TIR< . PR REFHRIL. ¥ oV E~DIER%E
LU COMBIRERIZL D B X bD,

T R TR DORPANEICONTIE, T v FERWE 30 2> H MR D AMEDFER
BROMEZ IV N T 2,500 ppm £ 5-8F THENCOMEIERAE NG BTN L7225, ZoRBRizs T
5B GRED AR OIS B | TR IR LL A~ - DA A BT,

—J5. 7 v MW T EBRERE S AMERERICI VT, = R DA E 32 B
B U7 RECIE, BN AR A OSFLERR - REERERIERA TR HAvTz s, FLIE & OV
TR LTV, £7-, = bR 00 22 BHFRGRETIL, BEOEER 2 5T el
PEFRZE ITRED B TUVRUY,

F7z, 32 M DOBE "B BRI AMERERICB VT, BBN AVE% T b 2% 5 Lz
BEC, FLEELK - AEEIEREER L OFLEENEO R AESEE DS, SHRBHC TR RIS L7223,
22 O TIFEDEOERIEIHRE OISR TIET b 2% G0 & RaRE
(BBN OADELRE) & ORICABETRD HLivienoT,

BBN %(Z L5 A = m—3 3 UARRLERE COREDECI51T 2 Bk Rk e OSFLERLK - s
MEEERIL, 7 rE'—r g AMEREETL25REAICHL -7 ZAa e g M) U LA
BIZBWTHALNDFRTHY . = b 2% 5 X DB DR O REAIL,
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QO W W W W W W NN DNDNDDDDDDNDNDDNRE = R 2 =2 3
SO WD O © 00 Ok W NhH O O©OWOWwW-NO0 Ot~ wWwhhH+H O

f=vz—ya AERAICE Db TR Tat—y a MERICE D H0THY . TOIER
IZIFBMESFAET D b D EB X B,

5\, BRI BT, BIE~D V) R T AF ALENALNTND Z EnD, =
NI F U DOEIRERFIC XL - THRE OWMELIEENAE U TnD EHEE S, = b %
(2 X D RERCREEE O HESFPERR 1X, BLAM Tii7a< | prooxidant 1EF 2 FF > O FEREEN
TR X » TIRES N CW A ATREMNE 2 Bz,

INHDI END T MR UF R BB L VBB AR R TE L I3E 2 LT
FIEOFREILAEETH Y . ADI OREIIFRETHD L EZ B,

Fio, BEABAER D BEYTIZET b EREHMIGWEE = b XX R OED
EIREERE LT,

2B, T hFUFCOMREE LT, ST ERAWEERERBRICE O T EROERE RO
B, STHEOEMA TIIREAED 10 fELL LD ZRROFRE DGR Hivle L 9 gD
b5, BIUEO L Z A, ZEEOFEMHIZONWTHELNIZARIX, 7> MZ2HWZ 90 HHHE
PEFMERBRIZE S b ODOHRTH LN, ZORBRIZHW SN, 12.56 mg/kg (KE/H OS5
BCIE, BRI b oTe, —FH, 7y MW EEERR A O ey
XTI 55/ NOAEL 1%, 2 BN R 80 AMEDFEHERIZISIT 5 6 mg/kg (AR H/
HTHY., FARIIEROITHDEN, ZEROFENPRELAR L 0 ORI RV E B 2 6
Nz, 7o, = FF U OEERIZIE, FHmE L THRED —EFRNREENTNDHZ EMN
RS TNDH Z Enn8 (BH11, 35, 36), = hF % & HW O EEREE I
Th, BRI ED2EENTHICEENTNDEHDEEZ BND,

BEHMED BIE L &1T ) BORTTHhc BT, SHEoflE @&f) kT, =
FET X ORI TH D —EBEPFEYEIRE T 5 2 EICONWTEET HRNERD D, BikF
BIZBOWTIT R U@ TH L BIRICET 25T — 2R34T L+ Th
LIV IRNT EnD, BlEREE ., RO NSRBI 2 - R A -
TEHE DI N O 21T O ED B D,

-

IYEHNE I FaAN P =~ L AP
< AT T O

KR 15 Do/ o NOAEL 1%, A XZ iz 90 B MdarEsEtatiiRic s
F % 2 mglkg (KE/H Th o723, ADI OFRHLE LTl L0H L, oRHEOEG
BRCd DA X% Wz 2 AR CFF 54172 LOAEL 2.5 mg/kg A5/ H 28 H 3%
O NI TH D LW SiD, LU s, Z@ LOAEL (X NOAEL OurfRDETH 5
EFZEZBILDHZ & LOAEL ORHLE 70 23RV TR B v — ke, g~z 2t
LEOFITRE THL EEZXOND T N0, BIMREE LTI, 32ANWDLZ &N T
55 EHW L=, ADI OFEIZYE 7= > TiL. LOAEL I[ZZ 4455 L L 300 (Fiz= 10, fEAR

8 ¥11.1% (B 11)
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7210 X *LOAEL Z W5 Z Lic X 538N 3) ZiMA L. 0.0083 mg/kg (AH/H & % ET
HIENDHEYTHD EEZ DN,

DLEEYD, = b F D ADI & LT, ROMEEZBRATHIZ EREYE EEZ LD,
T % ¥ 0.0083 mg/kg (K H

ROV TIL, Akl R A £ A E B EO RIE L 21T O BRI o 2 & &
T2,
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# 18 JMPR (ZF T D 4 Fl ek B o 8 35 14 8 5

L &5 & e
) ) R (mg/kg KE/H) NOAEL (mg/kg {KE/H) %
7w b |28 HMWEAME |0, 50, 250, 500 X i | —
77 M R 1,000 50 : B Mg 28
& A
13 @ 2AME | 0. 20, 40, 200 X% 400 | 20
B 1 AR % 0 40 () - (ARSI
2HEMEMERE | 0. 62, 125, 250, 500, | 125ppm (6)
PEE DS AUPEDE | 1,000, 2,000 XX 4,000 | 250 ppm : Bk K& OVE ik o b &
Al ppm 40
gL
Z AR AEREE | 0. 250 XX 500 ppm —
PER B IR £H BHIZ X DB L
LA | 0. 125, 375 X 1,125 | 125 ppm (6)
P B ppm 375 ppm LI E : [FIE R B oW
TR | 0, 62, 125, 250, 500 | —
X% 1,000 62 UL E o BE(E O i OS24 R &
&1 (OXESARY ZRX (4
AR | 0. 50, 150 XX 350 REEh 4 ¢ 50
. 150 : (R EHH i
B ;350
Beh ol L
A L
A4 X 90 HRJH M | 0. 2, 4, 20 XiX 40 2
M RER & 1 4 — R BE DAL K O~ D 5
-
54HE M | 0 X1k 300 ppm 300 ppm (7.5)
PEIFE DS AUPEDE | IR A BehIZ X DB L
A B
2 ARG | 0,100 XX 225 ppm (0. | LOAEL : 100 ppm (2.5)
PR BR 2.5 X% 6) 100 ppm : i Fl 72 3t I K& OV K JiE
IR £ Whe & o—fiRag, ik A LFm
ZALAE QNS PR O (R kA&
ADI 0.005 mg/kg AR H/H

ADI O % E R #L

LOAEL : 2.5 mg/kg A H/H

SF : 500

A X2 AR S B M RRBR T d 1T 2 38 8 7 S TR K OV K E R 5

D —AIRRE

MR AL 2R ZE AL N AT D (58 TS
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(BIHR 1 : REBFRETR

BEFR Eayin
ADI —HEIEAE
A/G Lt TNTITa T ok
Alb TINT I
ALP TIVI NIRRT 7 2—F
ALT TI7=TI ) NI UART 2T —F
[=7n2Ivmenre g s A7 I —8 (GPT) |
TANGX T I ) N T AT 2T —8
AST (= 7015 L LA S B b T AT 3 —E (GOT) |
Bil e
BUN AR ZEFR
BSP ik T T ANIRT H LA RER
Chol LA T7THr—)L
DAT LR H4 (days after treatment)
EPA KIEBRGE R T
Glu Ta—A ()
y-GTP VI NE IV T AT F L=
Hb ~NEZuey (fFEE)
HE %+t N hF VY e mA U Y
Ht ~~ 7 Uy ME
HPLC_(/UV) ERIRIR 7 v~ 7T 7 44— (BEANBOCRR AR
JMPR FAO/WHO &Il IR PR
LCso VAR
LDso PREOE R
LDH FLFE K R
LOAEL e/ N
LSC Ry v FL— g A —
MTD RN &
NOAEL il N
NOEL RKIEEHE
PLT MR
PND % B
RBC IRIMERE
RET AER AR ifn Bl
TAR fepe s (GLBR) fdne
T.Bil weyie
TP (Y AV OAV/A
TRR TR e
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TSH

IR A L

WBC

A M R
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CAlHR 2 : 1ETR B BRAAR)

B fil T h R REME (mglkg)
s * : F5% | DAT s
e i (mg aifl) (I=1) (/) ASHTHE SR
S L NG 4y L
(FatE) b2 7
1.39 1.76 1.58
1 2,400 1
1.69 1.36 1.54
1.96 1.61 1.79
1 2,800 1
1.82 1.51 1.67
2.92 9.94 2.93
1 2,800 1
2.04 9.40 2.92
1.81 1.55 1.68
1 2,900 1
2.12 1.86 1.99
2.38 2.19 2.99
1 2,700 1
2.32 1.89 2.11
Al 1.73 2.19 1.96
Wi | L 2,900 1 9.35 254 9.45
gl 0 1.94 1.86 1.90
2 A . . .
amep | ! 2,800 L
1.33 1.78 1.56
1.74 1.88 1.81
1 2,800 1
1.84 1.76 1.80
2.18 2.33 2.96
1 2,700 1
2.14 2.14 2.14
1.54 1.90 1.72
1 2,800 1
1.45 1.39 1.42
1.48 1.55 1.52
1 2,700 1
1.84 1.60 1.72
2.00 2.05 2.03
1 2,800 1
1.32 1.39 1.36
L 0.37 0.44 0.44
Wi | 1 .
L 2700 ; 0.25 0.38 0.32
(R ’ 0.72 0.61 0.66
T73R) 1 1
(1999 7F) 0.67 0.66 0.66
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=t & T h T A (mg/kg)
s * . F#% | DAT —
| il @ | @) Sy Al
J. w =R HARJE
(i) | % 7
0.898 0.723 0.81
1 1 0
0.759 0.809 0.78
0.621 0.599 0.61
1 1 0
0.990 1.07 1.0
1.12 1.23 1.2
1 1 0
0.865 0.781 0.82
0.752 0.729 0.74
1 1 1
0.702 0.738 0.72
0.488 0.434 0.46
1 1 1
0.522 0.645 0.58
0.513 0.543 0.53
1 1 1
0.542 0.541 0.54
. . : 0.618 0.553 0.59
2L 0.769 0.766 0.77
I HERZ AT
AR 1,700 (ch) + 0.598 0.555 0.58
S 1 ARy 1 7
ESN 1,000 CRFELERIH) 0.368 0.388 0.38
(FLAD
(2001 4F) 1 1 . 0.612 0.581 0.60
0.560 0.522 0.54
1.53 1.19 1.4
1 1 14
1.59 1.40 1.5
1.75 1.46 1.6
1 1 14
1.31 1.21 1.3
1.30 1.03 1.2
1 1 14
0.932 0.936 0.93
0.258 0.256 0.26
1 1 29
0.238 0.296 0.27
0.274 0.173 0.22
1 1 29
0.154 0.136 0.14
0.370 0.430 0.40
1 1 29
0.501 0.445 0.47
7L
IR < A .
jaiy 4 16.2 g ai/1000kg 1 0 <0.3 <0.3
(1997 4F)
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