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D 0.5% % GHENDFEM L7z 71 mglkg (KE/H (ZE{ERiE E LT) &L=,
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FR LA LA, RAFE EEAl (R 2, 3)

(2) &Y THREKRTY VEZV LK ORZ
FEREINRA, RAFE BRALBTIER] (2R 4)

2. &W, EZXRUVDFE
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1. 5)
i) Y v | g #iER T B U U A | Na2SOs - 125215 (7T k| (& W
(B4« HifEEE Y — &) nH20 Fi#y) 126.04 | 1. 6)
G4, . Sodium Sulfite (n =7 X% | (fEKk)
0) 3
WHERRIE T DU U A | Fidh o REERLAR T R U 7 | NagS:04 4 174.11 (& W
N 1. 6)
(Bl A Fud >z
74 B)
x4 : Sodium
Hydrosulfite
EodfiiEs ) v s | 4 s Ea#liiiE s U v | KeS:05 6 222.33 (& W
5 U 1, 6)
(4 A 2 EHA il
U L)
N :  Potassium
Metabisulfite
( % 5] 4 : Potassium
Pyrosulfite)
M4 . #EAEEKFELY U | — — (Zz W
DR T 1. 6)
(W4« EWmEES Y U
LR, BEVERRRER D U U
L)
O :  Potassium
Hydrogen Sulfite Solution
vodiigt Y v | 4 s B e #EREE T MY | NasS205 9 190.11 (&
7 L 1, 6)

CAS %43% 5 : 7446-09-5 (Sulfur dioxide)
CAS %675 : 7757-83-7 (Sodium sulfite), CAS &% 5 : 10102-15-5 (Sodium sulfite heptahydrate)
CAS B§FE 5 : 7775-14-6 (Sodium dithionite)

el Vs (B8R IS T58MMIsHKE LT, TEeflfiEy ) val & T
KFEHYV 7N B2, THHREAKRZELY U LK) I admiiiEy Vo AOKKKRTH Y, MiEAKREA 4
v (HSOs3) L HVUAALAYy (K IZfFHELTWD, (BIRT)
CAS 4% % : 16731-55-8 (Potassium disulfite)
Mihife/K#E S VU v 4 (KHSOs =120.17, Potassium hydrogen sulfite, CAS B$k%& 5 7773-03-7) 25.0%L4 L
zate, (B3, 6)
CAS %4#%% 5 : 7681-57-4 (Sodium disulfite)
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8 Tewdifiis Y Us) (B ICEYTIRMIIIMESEE S LT, TErlififgr hY vl & Tl
WEAKRFET MU U AR b5, [HEEAET MY U MR T @RS Y U AOKERTHY , Hkt
FekEA A (HSOz) & F MU DAALAY (Nat) ICfREEL TW5, (BT

10 fifig/kFEF b U v A (NaHSOs= 104.06, Sodium hydrogen sulfite, CAS %% 5 7631-90-5) 34.0%LL
Lagt, (B3RS, 6)

1 RREAKRFE T v E=7 A (NH4HSOs =99.11, Ammonium hydrogen sulfite, CAS ###3%& 5 : 10192-30-0)
13.0%LL Lx&te, (B4, 6)
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bR TERNTIIR R IRy GESEE, EEFLe L) 2B, EloaiEi

DEIZEOND, (B 8)

HRiEET RV 7 | REET N U v ADOFIRIRIC B bR A @ U, EAEEAET R 7 AD

U WIRZAEY . ZHICYEDORET M) U AZMATHIL, HhEREERN

BHI LR E LTED, BB

WHRREET R | (1) #SpRZAKICBRE S, ZHIC B EME 2 U, RAEE i EnTA

7 WENED, ZOWRITREET N U w7 AR % N2 CHFEME R R HEh &
WS, WHAEET N Y U LK EZSS, Ui ) — L&l
Do, XIEEEICEXVEN L CKREMRBET N U A KY
(Na2S204 *+ 2H20) ZHriSE 5, ZOKFMMIIRLZETHDHND,
IR ST 2 ) — W72 EOFEIZ Z D K L TR 28T 5,

(2) WHREET bV 7L L RIS X D HE

(3) HEfREEAKFE T NV U LOEMETCIERE VDD, (BRT)

vrdhiiE s V| o dmiiE s U v s KER(EA Y U L OREFIEIRIRER U7 bR O

AN HAZBE, HHEEKED VU LAOWKRENED, THEREE L7220 O RAE

T2 e R HREE s ) U AOBMR RS STE T S, ZhE B L CIRIR
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TH T 5, (BT
AR AKE D U U DR ERAERRE L RIR I Y U LA DRISIZ XV iF5,

(W)
e iR b | B e g U v A RERT N U U AORREIERIC IR BT 5 TR
VoL WU R i 2@ . e ARE T M U LAORIEEED, ZOHRIC

BIZREET MU U AEZBINL, BOBMELE L5 & fas T
Do TNESEEL TIRIECRERET 5, (BT

R KT T N Y U AWK REET N U U A ORIRUKERIC R U7 b
i ZziE L TED, (BRT)

IR KT T | 7 B =T KEEHRICRAE D LR 2R XA THRIET 5, (B 4)
E=7 LK

5. BEMH
HAE BEQEERFFEF I NNy THmMEEAKET =0 LK OFHEEREC,
JEAE AT THREEKET =T LK ORI E L TOREE KO
OREZEGE LFH (CUT HEEFERE] LWo,) 1T, Tnth TimgeEE)
KON THREEKRET =T LK) OLEMIZOWNT, £ 4 OEEBY ELTWND,
(B2, 4)

x4 TEM

MR E I | REME
rEN D
EW Iy &
L COL4FR
TReesizs | ER bR (SO2) 1. AKREBERICESIME D LAk R kAT (SOz2-
H20) ., Hililig/KkEA 4 (HSOs) MUHEHEEA 4> (S0s2) 12725,

SO2 + H20 5 SO2-H20 5 HSOs + H* <= SOs2- + 2H*

TR R O 2 DA ORI, KR pH KT 5,
pKi=1.81, pK2=6.91 ThH Vv, —fixi7e5 L 9D pH3~4 TiL, HSOs» &
Ll TH L, (B 9)

i e N | AEERPIIINR T D EAEERKICIRT Tt Bk L e D, KEHRIZT VR D
VRN HRT D, EXPTRAICBIbS I, T N vLE D, BLREINZ D
U A RAET 5, (BT
WOH AR R | ALET, WA, 2ERUC X0 RIS R & O ERE C B e 5, E72,
INUAZEA 80°CLL LIzET % L B iR LT 5, (BT
B # AR | ARSIIKIZEET RO WA, =X ) — VIR e, F ERHE TR AT
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VRN ibEnsd, Eadififgl Vo S3KERR TR L., 2 5O diE
KFEADV U ACEL (B 7)), HEREEKSEA 4 (HSOs) KOH Y U A
A A (K [ZfRBET 5, KERIZBIEEZ 232 (1%%iE O pH 1% 3.5~
4.5), (ZH 10)
K2S205 + H2O — 2KHSOs
B a0 AR | ARAIEOKICR BT, BBICEIFEICLLBEMT 5, =¥ ) —VIIZEETH
FTRU DA Do ORI H Y | HAEEAKFE T FY oA (NaHSO0s) &78h ., Ziud
it U U ALY bAREET, 2R ORI UERE I 21k
Lod v, Rt dH 5, (B 10)
B dfififE) b U v DK KSR L, 2 S OfERAKFET R Y
U AIEAL L, #iliRRAKEA A (HSOs) KO Y o A1 A2 (Nat)
IZfRBES 5, (B8R 7)) KIBRIZHBEEZ 2325 (1 %O pH X 4.0~
5.5), (M 10)

Na2S:205 + H20 = 2NaHSOs3
0B iR K 38 | OES (EUL2) foddmoEma s A L, DRI ORETREN S 2 4/
TrE=U | MEAMRES D) EFPIL, Eo, HEBAKET =T A OREEE LT
LK FHEEKEA TR RT VBT LA F D H b, BERBKTEA A%, K
HC R AR &P EREBIC H V) | BEMESIE TR O T ER b AR B O
WCRELBENTND E LTS, (B 4)

6. BEXIIRROBRES

HR SR E IE A2 13, RERE M ON B LR 1T Sk X 0 B Al & LT
SNTHEY (B 7)., o—~RIIISE D RIHFRT A V&2 ANDTOKE T
EH A (W) DAL T2 (BR 11) KOS EORWT A v
DOREE ZHMERIZ R Wb O T, kD ED B A INHIEH & OR ki ik
ERARTHEA SN TEBY EVWELEZESLOTHLZ L (BR 12) Z#HHLT
Wb, (ZH3)

WINRHnE THAEE KR T E=T LK) IZBWT, THMBKET v E=U
LK) OB I ROBEEIZSONTIE, LT LB LT,

FEEFEEFL L. Rl eE LTEEZ FU - U A 8% (OIV) I E
MCHERA SN TEEA, 2017 FEICA—A RS U T THUA L ORIEICHEHTX 5
INTEFNCER RIS, EHTE S L)o@l LTV,

FTo, HHRAKET V=T NI UA U OJEEE 72 B R EERT B D VIR O
BHSC~A S BIINZ22Z &ET, P CTORBILIRER O T V=0 A A A &

12 AR THO O NTZBEFRIZ OV TIE, BIRRICA TSR,
13 RESEGEE L. HEBOERE LT, A M I7 FUERE - L Cc& e, Bt K, a0
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U, TVE=ULAL AU TERET I VEEEFEO—FE L TP EEELLTX S
FKEWEZRY MERRTOREERET S, —F, ZBEE TR omRlb s
B BN 2 BI-4, S50, B Tldk e /S L, R URREE & MR K 35 A
T DORE L DD, BT B E S R ORBEEIAFE L < WA FEMAEY D%
AR OB 2 M+ 2 B2 H-> L LTnb, BIHKEDY)] (B 4)

7. BPAERVENEFICESTHERKR

(1) EAEIZE T HERKR
BNEICBWT, TGS L THRBAKZET V= K] (LT
(ARHRHE SR H ) &V ),) X, e L TIRESL TS, (B 13)

(2) BNEZIZBIT2ERAKRT
® a—TYIVREELR
TRRfbRi R, WEEEE S N U v A HiEREEAKFE TS Y U A Eadififgh Vv
A, BrdiiigrT NY v A RV U AR OFAREET U T A,
e EE S LT, BRI+ 5 a2 —7 v 7 28k (GSFA) @V
A MCERAEBA LA, L] 14, N U RA5eE BEOSRA 4 &
A 8L LCE STV D, D DR REAEMERICONT, [5E i)
(B8 14283, /T va—Lo A rEaEEte,) 16 LTk 350 mg/ke
(72720, BFEDHY A »DOEE1X, 400 mgkg) (TmbHizE & L COFERAT
&) CHESNTWS, (B3, 14, 15)
WINEHnE THAEEKET o e=T LK) IZBWT, THEBKET E
=LK DaA—T v I A—EHBIZONTIEL, LT LB ELTWnD,
[HEfERKFET =0 LKIE, BRERNIICET 2 —F v 7 2A—Hl
¥ (GSFA) VU A MZNEE SN TRy, BIAKDY) ] (1 4)

@ REIZHITHHEAKR
TR bhiEE, BmEE T MY v A #iEERAKET N U A Erliiigs b
U Lh, HlEEKSZES Y LA ROl U o AL, msgEEE LT,
—RizZ et A7 END (GRAS) WEO Y A MIE S TW5DH, KW,
B4 22 Bl OiFAEIR OVEDO RY LB E~OM A 2R E, eGSR

FEMRNEA LD TT Aa—ARKER KT LTWARNLDEIET, TAa—AS0FEIMbRv, ] & LT
Wb,

U EE R OVNERLERF & LTI SN TW A O, E{biis, WA N va, Eadiiit sy v
LR O a it s U o AOZRTH D,

1B REEFE LTI STV D o0k, M, HMERT N Y v A, HEREEKE T U U A, o liiEg)
UYL, EaERE Y AR OERED ) T ADHTHD,

16 SRATUEEHIE LTSS TWADE., FARBF R Y ADLTHS,
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(GMP) O FTHERAPRDLNATWS (B3, 16), ik, 7/a—/ il
(JoTna—nUA &z, (T oMHIC O W TIEBha#HE S, —
Felbhfi 28 M OVH AR AR XA 2 350ppm (. FRfbffise & L CokfFE) 247
WIZENHESNTWD (3, 17, 18),

WM E THARERKE T =7 LK) IZBW T, THRBRKET o E
= Ak OKENZB T HERRIZONTIE, LFo LB & LTWnD,

(AR AKFET v E=T LKL, —RICERE ARSI D (GRAS) ¥E
DY A MINE STV,

—FT, FBEHEEFEE L. 12006 £L 0 BEOBERAZMEZ LU A v
DOyt 2 A FE AR D 5 k'@—%) 2 EMWHEN EU &7 XU B THEIZh Tinb
72, EUNDS DA T A N OW TR AEZE T = L% EU D
BEE R 28T L CTHEHLZY A b 7 A Y IERNTHRETELZ L Lo
TWo, ) EFBLTWD, (BIHKEDY)] (BH4)

Q@ BXMES (EU) (ZH1T2ERKR

TR b, MREEE T R U U A WimEEAKE S NY v A Eeilifiigs b
VoA, Voiififgh ) vs, g s vy y N miRERAKR LT LK
OHRER K FZE A Y 7 A3, #ARMEE S L RO R NED 5T 5
THB DR KREREREMEICOWT, ST a— U A 4w LCE, 200
mg/L XX mg/kg (CE LR L COEFE) EHRESNTWS, (043,
19)

WIRH I THAEEKET o E=T LK) IZBWT, THEEEAKET F
=7 LK) O EUIZBTAHEARBIICONTIEZ, LFoEsh ELTWD,

[EU 2B W T, BiMEKRT =0 LKITRMRI E L THRESINT

1/\7‘031/\ 17

— 5T, EURNTHEH S 28ERAICB W T, WhiigEKkET o E=T A
X, T a— AR EEO HIIZR > TT7 RURRBEF ORI LA K 1B1ZD

02 ¢gLUT (EELT) OECHHATE SN TWS, (BIHKDD) ]
(B 4)

@ FA—RFSUTFRUVZ2—C—5 2 FIZEIT2ERKR
F—=ZARF VT RO a——F 2 KT, bR, g~y o
L, HERiEEAKET Y U A, ERllifiiET MU v A, EoiliiiEs v v L,
R 7 U 7 b M ONERREE KB U w7 b D F R SRVl (TR bR & L
TOERFE) IZOVWT, YAy, Bav A o Kb T 1 s LTix, b

17 EU BN TGRS LTV ARSI A ERE S 7B S - BB ES ] 1333/2008 SUIERRNZE
BEEHAI 1129/2011 ITIFZEE N TV, 2ok, RHLANIMTBIFNC 36 H S,
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% 35 g/L UL L& T84 T 400 mglkg, ZAUAT DA T 250 mgkg & HUE S
nNTng (BHE 3, 20), /o Tha—LUA kL TIL, BEETHLUA
VNCHBBERAZEA L Ty U —F— =D Z LTGRO LTV DA,
TN a— Ny EBREZRICERT2 2 SRR Ty, (B 3, 20, 21)

Flo, A=A T UTERATREEND U1 oxt LTiE, BIbRisE,
Vo dikiig s Vo A, HAREE S U v A K OHAREEKE T Y 7 A O AN
LNTWD, ZA6DOHKEHEERE (CREMEE L TOERAER) 12O
T, UA v, BIWUA U ROGIET A 06 LCiE, B% 35 g/L LLEE T
AT 300 mg/L, TIRIMEDOHAT 250 mg/L LIESH TS (BIR 3, 22),

W E THAEEKE T = LK) IZBW T, THRRAKET > E
=LK ODFA—A T VTR OR=a—T—F 2 RIZBIT RIS 0
TiE, LFo LB L LTnD,

(=2 FTZ VT RPN =a—Y—F 2 Tk, HRBRKET = A%,
TA v, BT A RO T A v OSSR DEROREL 5 AT,
wIEREHE (GMP) FCTORANRD HITWD,

Flo, A=A NZ V7T, EREEIKET CE=7 A0, 2017 2N TE)
e LTBEmEShz, BIHKDY)] (ZR4)

. FHMEEEOBRBRUARMMIEEDHE

A, THRREEHE S (2O T, BATEE (BUHER)T) ICHSEEGIEDE
EAREN, BBREENARY ORI ENnD, BINELEEAE (R 15 F
LS 48 75) B 24 SR 1 HEH 1 SOHEICKE ST, RMEEEZERITH LT,
RAERE AT OEFE N 2 SN b DO TH D,

HELT (2024 4 3 ARE CEATHE) 3. BRMEZEZESDOR MRS
RIS RO & 2 T Ttk THERRERHESS | ORI OV T, £ 5 DX H|
WETLHZ LEHRFTToHELTND,

BB, BEREEIK (SEENPNLTNLNa—NERERELZHDOEDRZNICSE D
it (BfESsEI>RHE2ET, LFFRL,) ZMx 7 bDIZRD, ZOHIZHBWNT
[ U,) RONEHRECEIKIZINZ 258 5 Fiid, BATTIL, 2ofhoRshm & LT,
ZFD1kg 2o " bhizg & LTO0.03 gL EFRAF L2 L 5 I L g7
LRVWEINTNDEZA, WERTIE, RERFLFRLSZD1 kglZox 0.35
g PRI LAVWE YD IHEALRTNER 6720 ETH5H0THD, (B 2)

[HRRERKFE T E=T LK) 1220 TIE, 2020 4E 2 A, [EASEE (HiEE
FIT) \ZRI & L CORRE R OB EEOR EDEFE N 72 i, BREEI
DNELOLNTZZ &N, BRNEZEIEAES 24 555 1 HE 1 5OREICHESE,
B ZEZERITX LT, BmEREEENTOE N S, 2020 4 12 A, &
e BRI AN B SN b D TH D, 2021 4F 1 A 15 H, BAEZEE (BLH

il

i

g

(@
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FHT) 3. L L TOREKRDE 6 D &30 B HEDRE 21T -

x5 [BRRKEF OERAEERER
[ —fx D A ]

WIER

AT

Wy — i

1. (%)

2. WOEDOFE 1T 2N 2 &5 2
Wz T D Rdh 2, 5 3MIcE 2 &Moo
M T oBRCcHERT 258121, £
ZIE 1IRICHET 2U % 5 SIS
BWIERT LD & Bied,

Wy — i

1. (%)

2. WOEDOFE 1T 2 MY 2 &5 2
Wz T D Rdh 2, 2 3MIcE 2 &Moo
PN Lo CcHERT 258121, £
ZIE 1TSS 20 % 5 ST 5
BWIERT L0 & Hied,

1M | 5 2Al CGELLNIERS IERL 55 3 1l
A EMmeE, 200, BRE|F2M||EMB NS, xO0, RE|FE2M
F b U |, EERREE (LS| ICET ||| U |, BEEE (TLS 2B
oA | EOERS), B[RS T A, | EDERLS,), BHRL | DA W
WHHR|2P™Wh, DACTX | UAD|I|| KRS NE, DAREL |4 D
fe - |5, Fx>rT7 v FF= | & fe - |5, Fx>r7 v FF= | &b
J Tl UV— (BRELESLB J vl UV— (BRELIESLB
L, I ATEBREECLED L, AT EBREECLED
fe Ak i | O SUE Z IS b BE o fe Ak i | O SUE Z IS b BE o
. V|l mEMTEboRELL ., V| WmEMTELORELL
=30 e i Wl = A el =30 = Gl Wl = A - el
fe 7 V| LzbDoxEWI,), 5 e V| LizboxEn)d,), 5
U oA | S EICAIR L CAH U K| AEUL EICAIR LT
O E v | Ik d 2 RAKEH, = O E v | It d 2 RAREH, =
I B | = 78, HEE. 3 fioft e | =y 7, HEE, €
F U | EECEK (585D Fr V| TF, T 4Varw
v LAl BT NVa—LEBREL v | A — R, H{EH# Y
(U Tl EbokOIniIsSE (UL T | A TASA, HEE,
[l fi | DR GBS E 5 F [ AR | BE. KHD KOG
e W | HE&EL, UFTZ0H fe M| ENC
S L | IZBWTHEL,) Mz % &
VWI,) HbDIZEL, UTZ VW9 ,)
DIEIZBVTFEL,) . (%) (%) (%)
1HEACE KIS %2 % 5
EORH., B7F
F 4TV a v AN —
R, B LA Z E4 b T
&S, PEE. BE.
K& D K O AN
(%) (%) (%)
[HfiERE S o A ]
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(FFRIT, T2Efbhig) OFAEERIERTH D, M MY v o), [
BT b U v A Te el b Y v A RO Teadiifg s U v L) O
BAYEYOEZRIE, R T RbiisdE, | & THfele ) b U o a0, 1. TRERER
U DA, L TEe#EERRET MY DA, ] KO (el y U oA, | &

HIER D)

WIER

AT

TR, %, SHEEOHFRICHEHL
TiFe b2, R ehisgid, —ehizg e L
T, DAL IZH> TUIZD 1kglZoX 5.0g
Plb, BBREETLELE I ZRS, NZHH- T
ILZD 1kg IZ2%F 2.0g LLE, FLEESICH
STIFED 1kg I22F 1.56g UL, av=%7
T - TEZF D 1kg 120X 0.90g PL L, #ife
LRy, BIFUVREONT 4V ar~vAH—
Rz » TIEZF D 1kg 120X 0.50g UL |, FE
BECRFEHORIEICH W DERES 1 FE/—t
Y ML EEEAET DRI LT A G L
b OEER<, ), HEEIFEIEIK (REHE
MHETIIVa—LEZRELELORRI NS E
ORI (BiESE S B E G, UTFZOHIZ
BWTRHL,) ZMx72bDIZBE5, UFZD
HIZBWTH U, ) KOVEHRAEIKIZNZ 5 5
EYRIHFICH - TEZD 1kg 12oF 0.35g LL
b, ¥ Ty R T2 —BELEZESLSBA
EEFEEIC L2 b O T Z SO L %
7t oFE LTI Es ey FEIZLED
DEWI, UFZOHIZBWTRHU, )&U%E
BT o TUTZF D 1kg 120X 0.30g LA L, HE{b
HAE AT TASAZH > TIZED 1kglZOX
0.25g LLE, KbDIZH-> TIIZED 1kg 120X
0.20g LLE, 5 fFLLEICAHIR L CEHICHET 2
KRBT H > TEFD 1kg 1ITo % 0.15g LL
b, HE R OEGIZH > TUIZFD 1kgllo&
0.10g BLE, ZOKOWEHAENIIZH > TETE
DFeEH D 1kg IZo& 0.10g L E, ZOfhof
m(Fr 7y RFo ) —08EIZHND &<
SAE, BE— L ofEICH WS Ry A ONT R
FHEOREIT AN DR, WS 1 R —F
Y ML EEEAET DRI LT A G L
b DERS, N> TIEED 1kg ITHOX
0.030g(Ef 2 IR O F 4 HELMEGR I — ik
DOFROHMBESOEIZBT 556 TH - T,
o, FIEROF 3 MicETs»EM =YD
Zhr<, ) 1kg FUCFRIZEOF 1 MIZHET D80
s, TEMbhiEE & LT, 0.030g LA EFETET

TRRAbRR Y, OF, SXEEOERICHERL
TiF b2, R eiisgid, —ehtizg e L
T, DAL ITH»> TUIZD 1kglZoX 5.0g
Plb, BBREETLELE I ZRS, NZHH- T
ILZD 1kg IZ2F 2.0g LLE, FLEESICH
STIFED 1kg I22F 1.56g UL, av=%7
BT - TIEZF D 1kg 120X 0.90g PL L, #ife
LR, BI9FUVREONT 4V a v AH—
RIZd - TixZE D 1kg l2o X 0.50g LA b, $3=
EOREEORIE AW DR 1 BREsi—k
Y ML EEEAET DRI LT A MG L
b OEERS, VD EOHEEIZH > TiEZE D 1kg
IZo& 0.35g LLEk, ¥y 7y FF=U—r
BLEL BAUEEBIHEIC L2 0L 2
B OSSR T -boF Lxohae v e
B LT bDE WS, LFZORIZEBNT
R T, VEAOHEEIZH > TEZED 1kg ITOX
0.30g LI Lk, BELHZ €A TASAIZH > T
T2 D 1kg 122X 0.25g LL E, KHDHIZH-T
IXZ D 1kg IZ2o& 0.20g LA L, 5FLL EICHR
L CERAICHE T 2 R I H > TEZE D 1kg
IZo& 0.16g UL b, HE X DEEIZH > TiE
ZD1kg 22X 0.10g L E, 2 OKR O EHAD
WZIZH > TUFXZEDOTZH D 1kg 122X 0.10g LA
k, oo H(F YTy KF=2 ) —0Hl
WIZHWS L BT, E—LoflE WS
Ay AN RIGE OBEEIZ VD R,
D1RENR— L ML EEEAT D RERET L
VZINEBEHLEZLOERLS, b Tikx
? 1kg (22 % 0.030g(5E 2 IR DE F 4 2
YERIN) — % DT O HRRIRIG % OB T 5 55
BTH->T, 2o, REOFE 3BT HEM
(=% 7 %K<, ) 1kg PICREDOFH 1 IC
BT WMy, ki & LT, 0.030g
PLEBRGET DAL, TORGFEE)L EEREFEL
RV DR LT IR B,
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LA0E, TORGFE) EEGF LRI DI
R LT id e 6720,

x6 [EBHEKETZUVEZOLK] OFEHRAEE

UNIIEZ/E2 filf FH L 7E
ERTIRAKET | HERIRAKET =0 LKIE, SEIFEOEEITH LS EH R
YEZT LK I ROSE DELSORICHET L TiER 620,

i K FE T =0 DKOMAEIT, HERAKRT =0 L
WELT, SESW1ILIZOE, 02g L FTRITNIER L2, T2
ZL., SEIWEDOIIEIZHND S E D RTINS 5 il /K57
YEZULKIE, SEIEICHEMT LD LRI,

K E T B =0 LKiE, bz LT, SESHE (5
EDHDRIEIZHN DR 1 BEWULZERT 5L DI
CINzRiELIEbOZERRS,) 1kg (2o 0.35g L ERfF L7aW»
F O LR E e b7,
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I. REMICRINEOHE
T OB EVEREERE MO EFEFE OB E x5 &, HAERESE LKW
R KET v E=TU LZONT, LT LBy Thsd, (B4, 3)
TEMERR IR, KIEIETTTIER L o LB Y TEbR . WERERKEA 4K
OHERiERA A > OfERRRE (pKar = 1.8, pKas =17.2) IZH V| IFEITAKIEIK
O pH IEAFT 5, HMEET N U U7 A0 BAE UT-MifiER A 4 <0, dhile/KET
YESU LD G LT EREBKE A A bR TH D, (B3, 4, 23)
F7o. 2E L LT, & pH I Uz bAisE. MRiEEKFE A 4 o O RS
AFNZBIT DGR 1ITRT,

1
SO2 + H20 5 SO2 ‘H20 5 HSOs + H*s SOs32 + 2H*

1 FHpHITIE CE-ZBIERE. BERMEBKRA T O RUEREA - OFEZEE
(B8 24)

100 —

)} [00]
o o

% of Total H,SO,
iy
<

201

v o fiRRERE (X, WEAER KB TH Y . X2 0 LBV AKEERF Tk
W KFZA A AT 5, (B 23)

= 2
S2052 + H20 s 2HSO3

WHmEE T b U o AE, 3 D E BV IKEIERT . RIS T TF AWl
FU D LR OHMIRKSAT MU U LIS, £l HFRBISRMET Thitlik/KFET kY
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U LR OERIRAK R T b U U DTS S 18, (B 25)

= 3
2NasS204 + HoO — NagS:0s3 + 2NaHSOs (A& T)
Na2S204 + O2 + HoO — NaHSO4 + NaHSOs3 (= HISRMT)

FAREET U ok, X4 O LBV ERMEER 19 TR F Y LKD)
WislZ oL (B 26), WilcT b U U NGRS 4 L7 D 20,

X4
H+
Na2S203 = NasSOs + S
OH-

Wls/AKFET N U U DIRRERA A2 D (BIR27), WiEsA Ak, bkt
M O O FERRRE 21226 bR L > THEL S 22, (B 23)

T, HmEEKRSE T N U U NTHEREBKSE A A k7D (B 3),

B, FAREET NV U AUSAOMMBRE N DRENDEESNDS £ 0D AR
LTV WA, BE X FL7- SRRERHE O — I35 N A 5 1 L 0 E o
ZUTHALAKEICR Y . TR & bk 2 RS S D L bR TG &
DEBARORENERIND Z b, MENEERNTIHIET D AREEDRH 5,

(ZHE 28)

b, vrditife s Vv A e rdifiife) Y v AR ORERERT b
U LE TR & RO T OFERRESUIRRIRA A LD, TRDL,
TR, RERRER KSR A A K OVRERREE A A D SEHRIRAE & e D 33 O RE
et & FERICRRER 1 A 2 £ L 5,

Fo. BRI E L TREREET Y U LAZ Db ODERREE%IZBIT 5

18 IR EVERIEE S 1L, BRI T 2MREMTI LA RV L L, WEERERT b U &7 LD N
AR OBIFE FEHNEO L 5 2lKEECh 2 L& THY, HRNAETE2BENRLIHAL L. BROD
HexLBMPALTNE, (B3, 25)

19 MR ILYEL E RS, MRMERIRIZIIEIR (pHI1~2), UA v (pH:2.8~4.0) ENEFhd LD LEEZ LN
HLEBMALTWD, (B 28)

20 JECFA (1978) 1%, FAHiEET U U AICOW T, BMEERF CoM L., bt L iz o L L
TEY (HM30), ZIUITAHiEETFT b U LA LA CT-HEEEA 4o 3 VIR ERREE L 72 . TRk
MEIZETDHI-DEEZLLND,

21 RFHMMEFICI VT, BB OEZ — R T A0, EEICB W T Tsulfite], Tsulfites]. [sulphite] &
O Tsulphites] Z L EIN TV BILADRIHE LTHW-,

22 EFSA (2016) 1. FEHRFEHDEIIRINGG ., FiEA 2 #—F (SOX) 1T &k 2BEZEMNRIGIC X - THREEA 4
NTRBELTWS (B 23),
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PR TE b o0, WHAEEET U U AT DORLEMEND . IR
MlcB T 2 FHE AR Ch L HMEEKSET MY U A, #iiET N UL F
THilEF RV oA, LA E e diiiEE T Y U AOFMMIC L VITH Z b
MTEDLEINTWD (B 3, 29), TR MU DAL, BRI Tl
M N U A EMEICOMRL, FTEBICL > THMET Y U A v ridl
Wi VoA, Ealififigs U v N EOMEERE &[5 Uo ek % £
HZENTREINDT-O, FARET NV U AT, JECFA (1978) 2B\ T,
TERMERE SR, AR N U U A, el Y v A KO v lliffifg Y v
LELblzrz—T7L LTIHMisnTws, (B3, 30)

ALZERIT, FLHMS SRR E N O EEEEHE O 2 E 2. K
PEREM T G2 ih B2 DWW ik, i bhis, MR MU v A REEmEES R Y
UA, Euliiiig s ) A Eadiiiig) MY v A dEEBRKFET M U LK
R AKET E=T LAOLEMEITR DA EZ I, T v—T7 L LTtk
BT DRFH AR AN TS 2 & L L,

A4 Eu@iEs ) v LANGELD Y UL, T ATON TR, ISR E
[DL—EAEED U v L] (2020 4F 9 HBWMEZEZERIE) ITBWT, KNEH)
RN OVEHMEICR D AP HREI SN TR Y, ZORR, ZeticBEzEr g
58D RAITERD bILTW W (BIR31), 2, INIWRHhnE (7o
AeH Y UL (2022 2 A RMEZELZESRE) T, IDL—EAaEs Y v
L] D%, Brie2HRIERO LN TWRNE SR TS (Bf32), 612, £
D, F-RHmAIIRD LN TWiRW, AFHliE CTlX, (KNEIE K OFME
DORRFHIITHR Wz & & LT,

U B EMELOEEGE X, —ICHMBE I RIS D LRk x 2R Rk
EROS L (BRR 33) . #ERERHE 2N B4 & OGS D F 7 BERN L AR i i A A
(S80s2) ORKMEIZE D EFHHL TS (B 34), HAKIEUESIEEZEH 1L,
BmFOINVa—2ET I VBOKIE (AT — FBE) IZX2FHEDOEZE
KL U CHRRERIE 2N L2 B O RISA RS A 3-deoxy-4-sulfohexosulose
(DSH) THDHEFH LTS 28 (B 28), DSH IZoW Tk, BRI TR
e, BEHEELOEMEEICRIAANE LN TEY, ZaEIBREEAET
SHEL LI BRIMAITRD SN TR (BH 36, 37), £Dlcd, AHiliFE T
. ERNEIRE K S OMRFHI TRV & & LT,

28 BKRAEWEEFEERIL, 2220, VA QT Rl (Ura—2) 270y (T8 BNEERT
WAHZ LD (B 35), TS THEREES] ORIMZEY DSH MERSNDEMITE->TWDE EH
L TW5, (B 28)
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T IR E THBRKET V=T LK) IZBWC, TUE=U LA F
DEPEVEIZONTIE, UTDEBD & LTS,

[T EBE=T LA TN ONTE, IRINRHMnE (7= Y L L
—bh (& 2 )1 (2014) KO THBET VI =T AT U E=U A, BT VI =
UAAY A (2017) IZBWTC, BEMIFRDI ML LT, ™y 7 €=
LA YR L —h] X BT AVI=ULT VBT L] 2EITSHZ &
THENIZIRVIAZND TV E=T OEIE, & MNCBWTESENOEEAIND T
VEST OBEOEBOFEENEEZE XL LN, £, B MENTEAINTZT U E
=7 LRBRICRBEI S BN D 2: ENTWVWDHZ D, Ze EOBREIT
RNWEBZ T, FO®%, FlARITERO LN TWRWnWZ s RFEHET
m\7y%:7@¢ﬁ%%&@%ﬁ®&ﬂiﬁb@w:kkLﬁ@(%%%b
D)1 (M 4)

1. (KRFHEE
(1) iR
@ WRIR (¥8ER) (EFSA (2016))
EFSA (2016) %, BT 2 iR AKFE A 4 v & O B ki s o Vi
X pH I U CEB L, MARERKEA A I3 AR L OV ERE C©, B LAiE
=1 wﬁ®&ﬁ*#T%M%Mﬁ% TR 5D, I K ORI IR L Z X Hf AR
feA o LK EA T L, FTEENVREEORAME L THFEET D &
LTWb,
:M&%%&@ﬁ%%ﬁwﬁméﬂtﬁ&ﬁﬁméﬂék*%k%%@ﬁ
ANFERESND Z ENME SN TS, LaL., “BbRiEE O T 213K
Voo ¢, EFSA (2016) | \_@wxiﬁfiﬁm&m$4ﬁ/_
4 P 2 I E N pH O _E RV TIRREE A A I AEEBR SIS E LT
%, (M 23)

@ WRUIN. HEtt (R, Sy k. YIL) (Gibson BT Strong (1973) ; JECFA

(1987) T5IA)

TNAE Ty b GRIE - HRIRB, FRE 3 L), Tve v X Rt - M
BIREA, &8 6~8 L) KO7 B AP (1 PC, M 5P8) (o, [3BSIaRGRET
MU D AEFEWEKFET N U AREE 50 mgkg (CELREE LT O
AR TROKETIRBNEINTND, TOME, 7v NI R
BT, #E5 L7358 O 70%705 24 KR LAPIZ IR FIZHE STV 5 2 &
5. Gibson XU Strong (1973) (%, HEfREEA A4 L ITTHLE 2> 6 FF I
SNHELTWD, 7ok, L TlE, &5 L7z 35S OF) 90%70° 24 FEILINIC
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RIPICHEE S LTV 5, (2 38)

@ IR, HEitt (5w k) (Bhaghat B Uf Lockett (1960) ; JECFA (1987) T3l
F)

Wistar 7~ & (., 4PC) 2, {KE 5%FMHY ED 3.46% " kg kU ¥
LIRREERIR e G- Lic & 2 5 4 FEECHRE L7-RisE D 55.1+6.24% (F
B AEAERRSE) WIERA A L L CRTICHEIN S iz, (B IR 39)

Bhaghat & " Lockett (1960) (ZiZBAME/ZR WL EITFR D FRIR TRV, A
FEHESLLTAUL, KNG, Ty Mo efififg )T N v A2 &5 L2
AL D &b 4 FFEILAINIC 55.1% 0L ENIRIR & D & &z T,

(2) 2
® . KB (DHYF) (Gunnison R Farruggella (1979) ; JECFA (1987)
T5IA)

a—Y—J FAYYF (K, 8 PL) (2, HitiieE GEEA) Bkt
09mm01/kg IR E /R O & CHERIC OGNGOH#FaﬁﬁﬁJQ’%—Lfé L TH
R ML O BERRES A AL DIRFE % 400~650 pmol/L (ZHERF L. il je OVKES
ARICHFIT D S AR g2 i~ DB E i ST\ 5

Gunnison K 8 Farruggella (1979) (X, S ALK UREEOfREEHA T
OWHEMEIX, 2BV TR 900 & USREIARIZF VTR 9,000 nmol/g {8 &
(SANVKRUEEELT) bl L, ZNOOMBICB T 28E 2 KT 4 H
BIZBIT 28w LD S AIVIR VERIRAFRND . & S AV MR TR
B U, FRENE 2~3 HIC/ 5 EBE LD, £z, DAToFEERIC
BT, AT, B, GO, . ERsa. B IRE. KR . M
MOMR (R & AIEZ RS ) IZBWT, MR ED S ALK CERITE O
SemolzE LTn5, (2 40)

@ . Bt (4 X) (Yokoyama 5 (1971))
MERE A X (PEBIARE, 9 IB) OARALEZ L7z EXGEIC, 2222 XX
50ppm D [35S] “EE{LAiEE %2 30~60 WAL < 8 S TRt v 7L &£
BL ., @M & OFEEAT O G B RE N RIE STz, EORER., BETtED
35S OFNE L, MiEH 35S REORHFPHIZ D7z o> TERMIZ—E THH) 64.4+
2.3% ThoTo, £7o. 2 VEOIKY 7V OIEFEHT M 43 % Bk E) L .
®%ﬁ%%&kk:5\@Eéﬂt%S@OBﬂ%&US%MNw7m7)/
5y, 18% M TN 20% 87 /L7 2 VAT A LTV, (B 41)

Q@ BEEH
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PLFdDa. Ob. X, Mo O AFRGOREZ R LICHRTH D5,

BRICHEAINLTWD THFREBRESE] KO THMEEKET =0 LK) 1.
TR e OB I — 82 B bafisg & U ClEBEL . Z U A S, Bfide

5

a.

WIS D AR D Z &b ZEEEE LT,

. B (5v b)) (Gause KU Barker (1978) ; JECFA (1987) TEIRA)
SD 7 v & (M, #EE8IL) 1T, R TITRIN TV DIRED[35S] (b
WA T HRBAZSBESE, IT<KEEK TS0, 96, 144 TV 192 KefE] o [A]
BHIRZICENZEN 2 BT D& L, SRR ORE 2 EKIKENZ 2T T
PAS Yol K » T, BEX LRI B OEMZ TR DR BRI Eht ST b,

x7 HAERTE
[35S] P bisiie . (ppm) | O CRFFREE) 5 20

b.

ZORER. bppm MY 20ppm Ff TIEykEhEE B 0D 1V ERME ] 45 (2% B C
RSN RRFRD BT,

F72, SD T & (K, 4 ) 2 5ppm D[35S] "EE{bHizE A 30 47, 1 FF
M. 2 B R OY 4 BRI AR S 88 &8, 358 DA & fli 2 3B Ik S
TW5,

ZOREFR, X< # 30 2LANIZ, WA Zdu7z 35S D) 90% S EbGiRIZ . &
7289 10% 23 AR ST MG IR D BTz, 1X< 88 1~4 Kl O Sk &
MFF D 35BS IREDRIT, #9311 ThoT,

Gause XU Barker (1978) 1%, “EA(LMiTIC LV & X7 oD 4EHG
SNTEREBREEEREZEKRTHZ L1, B MZBWT, Z@bAiEOWA
2L RN BEEOFREE IO NAZ L2 XELEL L LTINS,
F o, KRR OAEBREREIZIX, BEX X HO TRV E L E X2 B
L0, ORI, RERPOHIEI SN DIEE LTS, (B 42)

2% (DHX) (Gunnison 5 (1981) ; JECFA (1987) T3EIFH)
—a—U—F RHUHX (E, #£BE6~1105) (2, 3ppm O LA
EEieZeR A 0, 3 KON 24 BE XiE 10ppm & LA # & & TeZE 5% 0,
1. 3. 10, 24, 48 KO 72 KRR AR FE S, KERE, ML OKEIARD
S AV g R D BRI FEE S TV D,

ZOFER 3ppm FEICBITARERED S AVR CEREE L, 1E<#E 3 &
N 24 B ICENZE I 45 T 61 nmol/g HrfpEEE2/R L., W& DOMIZH
BT o7z (B 53 nmol/g Wzl ER), 10ppm HEIZEIT D5 ERED
S ANV CBIREE L, 1X< 8 3 WERI I 107 nmol/g FAIREE L 720 |
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3~24 Bif# £ TIRIE —EME s L2, 48 TN 72 BRI I N F
#) 152 } ¥ 163 nmol/g FrEEEIZHM L=, 10ppm #HICB T HI1E< # 3 W
W% OMEE S ALK CEEREIL, ) 9 nmol/mL24TH Y, 24 Kifftk D1
IS 2 VAR UEREE L. £ 30 nmol/mL THo7-, F7-. KENWRTILAA
PED S AVIR DGR LAY, & IHE DR IR iEE T IR MR BE O H 03
=7z,

Gunnison (1981) HiE. Zi#Lo OfERIT B LRENICTRET S ND Z
EHRRELTERY ., & OBIIEIN O R REME S & D D5 BAEAL) B RE
FEARIC R LR S s S VDRI & LT D, (SR 43)

(3)
@D HRBEEER (Gunnison (1981). Gunnison BT Palmes (1978))

FLIRIC 31T D R i o8 e OV RR R oD = 72 AR BK 1. DR~ DR%EFR
Pt ThH D, ZORISE MBS HiEA v 4 —E8 (SOX) 1%, MiFLE
DI mIRE T, £z, ZOMDZL < ORI HIRIRE THAEL TR Y |
T ha RYTOFEMAR—RICRET D E STV,

TR e R N A 2 T &L ROKISETREND L 91T,
DANT 4 REESOUIRHZ X0 i S AVE VIR LAY (R-S-SO0s5) 23K
SNLHEZZHNTND,

R-S-S-R + SO32 2 R-S-SO3 + RS

SOX JEMEZ LI L-FER. 7 P TIXU XL L TR 3 5, il
L TR 5 DR TH o722k, T, T MFETIXE b &L TH
10~20 fEOIEENRENTZLEENTWS, £/2, VL EHEBELTT v Tl
SOX JEMEMN BV, 7 v P TIE—E L TIEPITIKEE D S ALK B R
HEnz—FT, VL TIINERED SRR UVBBBE SN o7 &
TW5, (44, 45)

@ MHRHEEER (EFSA (2016)) (B (1) @)

EFSA (2016) (X, HHRiEEA A XM S L7, Bl A 4 U ICEH S
L8, ZORGEEMEET 201X SOX TH Y . RiEIGIZHIT D SOX DIFE
KO OIFIgIZER T DIEMEN G IR A A 2 230372 0 O ) [El@iE ) 5 2 5%
TDZEMRBINTED, TN EORETHLINIAHTHL E LTS,

(ZHE 23)
T, BRSNS 2 & B b o — 5L, BENO

2 JFE|IZHESX 70 mg MEX R E a2 1 mLAEYS & L=,
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MR T HE I X 0 B KB ICRE SN D (2R 23), 7272L. EFSA (2016)
I, BBE N TORBHREE S WA 25 Kk R R O 2RI £ DR ES
HELTWANIARHATHLE LTS, (BE 23)

@ B, Bt (X, Y. Sy k) (Gunnison 5 (1977) ; EFSA (2022)

T5I/A)

Wistar 7> b (f, 58), ==2—Y—F FAUYX (HE, 4 8) KT
BN (M, 3PE) ICh=alb—va VALEEZIT., FEMWREICE N E
Wileth GEMIARBH) % 0.50~1.18 mmol/kg, 0.14~0.61 mmol/kg } ¥ 0.13~
0.42 mmol/kg O H & TREEFFIRNES- L. MAEF LK OYRF O HIEE A 4> O
TR 2T RN EE ST\ 5D 25,

JRASDOHERRERA A2 O DN TIX, 20ED T v MIXF LENEI0.57
mmol/kg & Y 0.97 mmol/kg DHifiEEZEH L& 2 A, TNENHKEGED
8.3% M N 8.56% N AREALIKD MRl A 4 & L CRHFICHRE S 7=,

MAEF OHARELA 4> DIEEIL 2 >OIREEEOFI TRENLTW7mdh 2 o
YN NA U N =T VAT AET Lo TRIT L, £ ORER, g
AFL D7 VT T RE, KEYFETENLI 49~110 mL/min/kg, 12~44
mL/min/kg % ¥ 11~23 mL/min/kg THYH, Tv b, UHFX, THF5HF LD
JIEIC K& <, FA%FEEER1X 1.00 : 0.34 : 0.20 TH o7z,

7 v MZBWTEHIRN&E S LB 407 V77 A% 76.3 £
13.4 ml/min/kg KE 26 CTH Y . Mg~ Mt 104.3 = 17.1 mL/min/kg &
(B 46) 24 TTH D L. HFECHIT AV IALERIZ0.73 720 . HIE
AR THR LD T3%BHKT H, Lo TROKEG Lz iz o
2T%EERIICIET 5, (B8 47)

Gunnison & (1977) %, U X EKOT WA NLVOHERIBA AL O7 VT
Z A, EITHIBA A ~ORBHZ L - TEZD, #EEDOHN 10%LL T2
REARE LTRPICHEES L, 7 > MIZBW T HRERIC, &5 L7 ik
WOV ENKREARE LTSNS Z L2 I NE TITHE L TV 5,

F2. IO OEMFEO T, Bl OVOEORRE T SOX G2 e 5
LR S 4L, K 8 DFERBE LI,

& 8 ##iH SOX &M

EUbZ/iE fi R LIS e

Mk fiex JColiek

I

25

THTENLD 1 ERE . WIS A — @RI RN EE T 8 BILL o fAREE R 02U E RN B G300 N i
B K ORI O BERREE A A DRERIE 1T 272,

26 EFSA (2022) BEENSEHLIZTFHME (n=5), (B 47)
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Z v pED 5.45 + 0.6 3.50 = 0.42 1.38 + 0.24

7 33 A L) 1.42 + 0.61 0.55 = 0.18 0.09 £ 0.03
o 0.36 - 0.05 0.13 = 0.04 0.24 * 0.05
SR fE AR R A

HE1) BEEEAL1U=0.10D/min, E#ELIENEIX U/mg protein & €3 L TRV . KRERIZIIT D IR A A4
> OERLEE X 168 U = 1 pmol SOs? oxidized/min (ZH%4d 5 L LT\ 5,
H2) St LIIgesdkitZ v ST 10 lE#R. 74 7P C 8~18 iR, VHF T ll~12[Ea CTh o7,

Ty b, X, TS O, EERAHHLE T O WIEMED GHER L -
REEIZRT D HEAEEA 4 OBLEEE 27X, 24 140 = 31 umol
S0s%/min/kg, 6.6 = 1.0 umol SOs2/min/kg & X 16.4 = 3.3 umol SOs2
/min/kg TH V., SOX {HFMIX., Z > b, THF P, UHFOIEIZKE <,
FEXFFERIZZNZE 4 1.00 : 0.12 : 0.05 £ 727, ZOFERIL, in vivoikBRD
A A D7 V7 T ADFER LK LT, TH TP E U FDIEDE
MRS D5 R & 7o 7,

Gunnison & (1977) 1%, in vivo EBROHEA 4 D27 VT Z7 A& In
vitro BESETETEIZ BT 5 U X &7 A S P ONEE OWERIE, SOX DOHxf &L
SO ER D EER OBERBICHER T 2 R -T2 2775 LT0n5, (B
& 48)

@ R#H (v b, YIL) (Gunnison KU Palmes (1978) ; JECFA (1987) T35l
) (D)

SD 7> b (K, 11 P8) (2, dfifEgds GEMABE]) %°FEX 2.8 mmol/kg &
H/AOMET 10 AR AEEL L, &EGATE TS O S 2 VR U RIRE %
HETDRBNEM SN TCND, ZORE, FERTD S ANVKR BRI
¥J 8 nmol/mL TH o775, FH#ZITFE) 18 nmol/mL & 7257,

bl SD Z v b (K, 11 PB) (o, dhmifgdE GEREAE) %2 3.2 &Y 9.9
mmol/kg KE/HOHETENZN 5 HREENERS L, miETho S ALK
RS 2 1 E T DN EfE S TWVW5D, ZORE, 3.2 mmol/kg KE/H %
Be 59 2 FR T, BEHRINTEY 10 nmol/mL TH 7208, HH#ZIT Y 24
nmol/mL # R L7=, F72. 9.9 mmol/kg IKE/H 253 2R CTliL. &K5Hi
138) 4 nmol/mL THh - 7225, & 5% 1L 34 nmol/mL & 72 -7,

Bl SD 7 v b (k. 3 PB) (2, [BS]HfiEE GEMARA) Kigik % 9.9
mmol/kg (KE/HOHE TS HEEEARKEG L, £0 5 L0 2 Lo s
7 SANKABET VT T U RAERRE A, HEEIENL 3.9 K85 HTH-
7

21 OSEIME AR S, AERLRATE OO BRI, ITIE, BRI TH 2 L UE L TRIHL TV,
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Flo, TR (M 5I0) (2, dEfEEHE GERIARET) &85 1.64~2.74
mmol/kg RE/HDOHET 11 HEZEOEES L, B5A1& 501G 3. 6, 9 &
W11 A% OIMAEF OWEREEA 42 KON & ALK R FE 2 [ E T 2 BN 3
i SN TWD, TORER, H5HHTZNZTI 3 nmol/L (B HFRIME) A5 &
N0 nmol/L TH o722, #5-B4E 11 HZIZIZZFNZ1L 3 nmol/L (B HIFR S
i) A ~32 nmol/L T} 30~86 nmol/LL /< L7,

kDT AL (M, B PE) O SANKRUET VT T AR E D
A, BEEOEEEIEZENZE 6, 8, 13, 36 XN 83 HThHoTz, £7=. 5l
OT A7V (M, 108) (C[BSIHmEEE S A4, %) 1.31 mmol/kg (KH/
H-T5 HM., #H\W T 1.93 mmol/kg {KE/H T 6 HEIOAF 11 HFER S
., SANVKURI VT T AERRZE A, FEHIE 6~13 HThH-o T,

Gunnison % O Palmes (1978) 1%, 7AHF YLD SANVK Ry )T T
2D D 5B, 36 LN83 HIZHOWTIL, oo 3PLoflE (6~13 H) &K
XL BB S, EREDOT—FT7 77 b THDHELTEY, i 3 T
OfE (6~13 H) L. [BSIHHIEEA 4 > & FA W= iRBR OFE R & MmN —E
HELTWD, (B 45)

® ft# (5w k) (Wever (1985) ; JECFA (1987) TEIF)

SD 7> b~ (M, 2 JC) (&, dHEEEST N U U AWK (T Y o A8 L
T 100 mg/kg (A, b & L CH50 mg/keg KE) 2+ _fHANEE L.
AL =2 — L6 MR SR ER R I 2 BB LT, i o iR o
FRHREE M N S AL TR R DR 2 I E T 5 R s S LTV 5,

ZOFEFR, PAARMAE P O AR A A L BREIL, RGBS LINICHEML,
10 43212 10~15 nmol/mL DTAEfEZ R LT, ZO%D Lz, £7=, Mk
HER D S A VAR UERIREE IR, 10 R ICHRIEE A 4 IRED 20~25% & 72D |
120 % E TIRIE—EDEEAF > T\, —F ., KEIROER I, i
A A3 En T, SRR UBRREER, PIRMEST XV ENS o0&k
H105#% ETEINL T, 6050#% % TIRIER CBEAED, TO®%ED L,

F72. SD 7 v & (MEME, &8E 3P0 &, HEMEET MU U ARK (AT
MU AL LT 100 mgkg RE, ki L LT 50 mgkg AH) %+
BREANEE L, 10, 20 KO8 30 %I PRI & QUK ER RN % [7) U B hs &£
L. MAEHOMRREEA 4o KO S AR R % 9 5 3B F6E X
nTnb,

Z DGR PR MLAE T oD BRI A A L P B IR RUR AE RIS L7228, K
FRARMAE T CIIZ D X 5 REEINIERO Lo Tz, £, SANVKUBERE
FEIE, REFIRMIAEH L0 FIRIMAE CHEICE - T,

Wever (1985) 1%, PIIRMLAEH TR S 7z difilg 1 4 1%, HFigic kg
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HELRRIC LR END Z & KON S AR RIS 38\ T —ER R
EINHEEHRL TS, T, ’7 v MZBEENGEISN D xR KED
O iR 7+ NS L25a . PARMAE IS e 1 4> B S
LD, RN waf/&k@éﬂ%mém5kﬁ AT TWS, (B
49)

® k@t (59 k) (Sun > (1989) ; JECFA (1999) TEIMA)

SD 7 v b (K, VEECARE) 2O HfaH L7 ATl OFRiiE 2 v, dlifig
OB 2 THRDRBRANEf SN TWD

%ODF% 106 i fi/mL ®$%’éﬂﬂlﬂﬂﬁ 1 mmol/L OHEfiEE A A Z UL
7=85A . WHiERA A1 35~40 pmol/L/43/108 FiE D S GEE T, ELARAYIC
m&4ﬁ/ W@éhto_®ﬁm@m%L %, 200 pmol/L~2 mmol/L ¢
A A4 ZHRM LB AICBOWTCHLRETH 7=, 2. FHFEE 1
mmol/L @ df i fig A 7\]“/?{%{% Ll T A, 357 OFERE THI 98% D Hfkfi e A
ﬁ/ﬁﬁm_ﬁbkiﬂ\ﬁ@M@ﬁ@m_i@\E%Ltﬁ%&4ﬁ/

0 /3t & TR Lo, BRI NT-WEEA 42 OWREEIIHE 5 0k
&mpnmUL 30 43#12 930 pmol/L & 72 57273, Z D Z & IFREW% 30 2y LA
WIRIERTOWMEEA 4 DA AN BB IN=Z E 2R LTS, (B
& 50)

@ &#H (YHF. HIL) (Gunnison BV Palmes (1976))

—U—Z RAUHX (., 2 L) |, [BSlHAiE;T MU v A% 0.6
mmol/kg (HHifE & L) OHETHHIRKNKS L, mEFHEARER A 4
BEEZBRZBCLIOSW LIZE 2 A, ZORMOHERIT 2 20— kA b
F =T VAT AETNVICERT LI N RBR I N, £, TSP

(M, 1P0) IZHBWTH, [FAERORERIE LT,

—U—FJ  RAUYF (K, 3P0) (2, BbSIHAEET NV 7 A%50.15,
0.30 %X 0.60 mmol/kg (FfilstE L LC) OHABRTHHIRNKSES L, 2 2
NR— " AV A= VAT AETNCHSX | MR IEREEA 4 BED
RIS ST Lo 2A, HERBREEHL O VT 7 o A 3E 5 &I
FEBI L. 7 U7 7 U ARG EOBEMR L OFEEBEE & OMEBIXIFIZRFRE
Th-oT,

Gunnison & Palmes (1976) 1%, fiif#lZ XLV SOX NRHEFEINDH Z &7
HONTWDLOT, ZOWHBEBERIT, A X5 SOX OLENRK NG
Livzewne LT 5,

—U—Z  FAUHX (., 3 IL) (&, [BSlHmigE;T MU U A% 0.6
mmol/kg (HAREEEHE & L C) OHECTHEIRNE G L, &5:% O M4 i
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A AU REEZRIEL, 5128025 0 WKSITERIREBIZE T 5 IREE R
T L ERIEE LT, WA A D7 VT T AR BRI ElE S
nTW5H,

Flo, =a—Y—=J 0 FaUYX (HE, 100 1, [BSlHMEET N v a%
0.61 mmol/kg (gl L) OHETHHIRNES L, £D 12 5% 0156
23 % CIBSIHEREE T b U 7 A% 37.1 pmol/min O E THEHRMNIZ
FRiE A L, EFIREICR T 2 MAEP g A 4B ENL, 77 T A
ERIEST RN EE ST\ 5,

ZNODORBRNOGONTEE R LR, A 40707 F v
A DHEFHE & HEM & ORMICKZ 2ZEITRBO R o7,

INHLOREBREAEE . TSV 1 EERAWE PR EZBROFE RN S |
Gunnison X Of Palmes (1976) (%, #ilifeA 4> OoAR EIERDO/RF — 0%
THTFNLE X TEEUL TWD, et OMENRRD Z LR RBI N
TWan e L, g A 4 & LTOHRMIIHRZ VT 70 A0 T —HTHD |
HREE A A2 O B REHIMEEA 4~ TH D Z L n, WilEA 4
DY VT T AR O SOX ICEBEKGFT H EEBLE L TWVWAD,

—a—Y—=J s FaUuHX (K, 1E) i, BSIRETNY v A% 0.6
mmol/kg (WifgkE & LT) OMETH#HIRNE LG L, T e 4 o iRE
REAERICIOSIT LIZE 2 A, TORMMHERIL 4 oL/ X— XA b ET
JVIZHEE LTz,

Fz, Fl—ovyFic, [BSIHEmEET U 7 A% 0.6 mmol/kg (HiffiEAHE &
LTC) OHETHEIRNELS L, FERICO LIoE 2 A, il Y v Ak
HREE B L C, HiRRER T B U U AR GRRCIE, HAHEESRNMET L,

—a—v—Jr Rau¥X (B, 3P0 2, [BSlEE;T NV v A% 0.3, 0.6
J V1.2 mmol/kg (FRFgHEE LC) OMETHERHIRNZES L, 4 228K A
v METF IS E  MIETREEA 4 L IRE ORI 2o L2 25,
U ESU BRI T R D e o 72,

Gunnison & " Palmes (1976) (%, il A 4 > O S NVTZWilEA 4
AL EEESSMERA~RIREIND O EREEIZ, B hTbars— kR
YN BIBITTDHE LTS, £, T OREEA 42 OARIT, 5 S
AT MR ERYE OO B H IR BB O HAT IR A A DEKR L VY ENTWD Z &M
O, BRI R G X 0 B LImilE A A, BIRFIC i IXEBE L v
ELTWb, (B 51)

® ## (E k) (Gunnison U Palmes (1974) : JECFA (1987) <TZ&|A)

28 IRV T, TSR O & BRI Tl E DAk SERS LTS,
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TEEER A A2 x5 & LT, IEW 7 iifgRE OIERER (12 4 29) 2K 9 O
RO TR 2 & e KAUZ 120 B[], ~E—RAE—B7—380 (74, ¥ 34
%) Z[FEIPREE T 96 KX < BT 23BN T TW\W5, F7o, ER R fitkeE
DOIEWRIEE (3 4) % 3.0 KT 6.0ppm DIEE T 48 K], ~E—RAF—h—
(24) % 4.2ppm OEE TIEL BT H5R-BMNTON TN 5,

x99 FAEXRE
TR bm R (ppm) | 0 GIHEEE) 0.3 1.0 3.0

ZOFRER, FEMEERE & BEE TR < IER S A VKR R, I
SEENO ZBCMEREICAERMEENG D | B & IEMEE DT — 4
EHDE THRIEBIREROMEE G, KEAF O BERIRED 1ppm H0
95 2 LomEY S A LR UEEEDS 1.110.16 nmol/mL AN 5 & HEH S
7z, (ZH 52)

@ ft# (B k) (Constantin 5 (1994) ; EFSA (2016) IZT3IMA)

t NEEEAMERKICHEMRE T N DLAZIRMLIEE Z A, ARICEFR DO
DIAZEIM LT, £, EHEE L TW ARV E M A MERIC TR T -
U LEFIMUEZRENCB W T, ZBEE T UL RRD LR, R
AR—NIVYATF—Fr7tE7T—bF (PMA) TiEMHL L7t hZIEEZAMERIZ R
Bl F U O A EZRM LB B W TR, ZBEE S Pz T
5,5-CAFL-1-'m U L-1-FF K (DMPO) t Ru kLM imanEsd o
iz,

Constantin © (1994) X, b NEELAMEKIZIIHFERA 42 D> O HiERA
I ~OWALRRBESAAE L, SOX M4 2 F R DIE D, FEREEIIC
—WALRRE T ANV ORI E > TRIL SN DORENH 5 Z & BoRg
Enid LTWb, (B 53)

£3# (B k) (Constantin & (1996) ; EFSA (2016) IZT3IA)

FMEEE (CF 25 5%, MERIR OABARH) . ElorsEE CF% 64 %,
PRI VAR E]) . 100 mbh Lo (HERIAB., 3 4) KOX T ViERE
FEESE (I L OMERIR, 34) OEIL-ZEZAMmEKIC VT, Hifk
e 2 AV C, HiRREEA 4> OLEE 2 2R R TThbhvTnb, 0
FERL AUMEEE K OVE i O E H 2BV TE, SOX EMIT = bl 7 &

29 ER e HERE OFEMUEE L 13 4 (22 5%) THER S LTV A, 1 4 ZBR< 12 48X < ERBRICSMm
L7,
30 Gunnison MU' Palmes (1974) ([ZBW T, 1 HY720 20~60 KD X N2z H NE STV D,
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T3V DA RER FE K O EE ~ O ER (LR L AHBI L T2, —J5, 100 &bl B
B R OH T AEEREEF BT, B ~OB LR E N ELS . =1k
Wigk 7 2 B IVOERMNBEER LTz,

Constantin (1996) &%, WilEA 4o OFRIE. SOX KIEMEREE & . FH
e L TCEBbMis 7 SN EKT 5 7 O IEH RS FET H & L
TW5, (B 54)

(4) Bttt
@ HEtt (R, Sy k. YIL) (Gibson BU Strong (1973) ; JECFA (1987)

T5IA) (BB (1) @)

TN Ty~ GRS - PERIARET, BEE 3L, T v A GRE - M
BIARH, #KBE6~8 L) M7 A7/ (1 VC, ME5PC) (2, [35S]MikRRE )
Y U AERBBEEKSET MY U AR EZ, iR & LT 50 mg/kg D H
ECRAKG T RN Em I TND, TORER, R, EZELXOERF O
358 DEIHRIT, 10D LBV TH-oT-,

#*10 R, BEERUVEEKPOD *S @IRE

BE%EE (H) | RYP (%) #EF (%) | BIEFT (%)

7 v k 1 T4~179 4~17 9~21

2 75~84 13~18 4~ 7

7 2

e I I

14 1
<A 1 78.7 15.6 3.1

2 80.8 14.8 1.8

! e H e H 0.83

14 0.36
YL 1 94.9 1.8

2 98.1 4.0

3 99.2 4.4 KRN

4 99.8 4.6

5 100.5 4.7

) FETIE, YLVOBROALBE TR 1 HIEOEIENRREN TSR, F 10 TIZRBEOREINRET
ALTWA,

Flo, TAe Ty b GRS - MR - TEECRB) 12 0, 50 XU 200 mg/kg
O LA 5 A, 7/ Ty~ CREEARB, MERE, #8E 600 (20,
50 XIi% 200 mg/kg @ LA 30 HREI L ONT Ve 7 v b GRkk - PRI
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AR, 2 PB) (T 400 mg/kg O R bhiE 2 HlEl, dmEgKRETST MY U ARK
ELTRAERE L, RF O A ﬁy%?ﬁﬂﬁﬁéﬁﬁ%ﬁiiﬁﬁéﬂfm
ZORER, WTNORRIZIBWN TS, RE(MKDREEE A F > ORI
LR o T,

B OFERNG . Gibson TN Strong (1973) 1%, &5 S /- bk
o ORI & e b T DAERE 1T BRI L 22 o 7o b LT D, (B 38)

@ HEtt (B k) (Savic 5 (1987))
:%k%ﬁ%ﬁ%bfwélﬁ’ﬁwf TR bR I FIX<EL T
WAHEEE (X< B, MRIARH) 564 (X8 K384 (Eﬂ;ﬁ) DRGNS
<E§L’Cb\f£b\¥ﬂ S CoPRREE, MERIARBH) 39 42Xt LT, R DK
B A A PR OV B A ﬁ//}ﬁf;%a)ﬁl\éafb%ﬂ)s@ﬁméh\ # 11 OfE R
NF: BT,

& 11 FRPBEREA T VRERORPAEREA 4 ViRE

ZER M O | RIS A A IR PR IR A A R
b B o TR BE B BR O B M E RS B MR BR O W B R R
(mg/m?3) (4) (umol/L) (4) (umol/L)
poiicbic — 39 16.7+5.3 39 1.8+1.5
X < & BE|45.7£12.4 | 56 21.247.9 47 4.1+3.8
(&H)
X < #& B |0.2+0 38 19.3+7.5 36 3.7+1.8
()
) A e 2

ZERZ O LR 1L, AWITIE 17.1~149.4 mg/m3, HEHIZIX 0~
0.75 mg/m3 Th-o7z, £z, 1T BREOIRPRRBEEEA A 2 PR L DR P A1
WA A A IREIT, Wb IREE & ik LA EISm Do T,

Savic b (1987) 1%, 2B O ZERLI IR m & JRPIEEA 4 IR
ERFEL D E LTS, (B 55)

(5) AREFEDF LD
AREEDIT, RO IHIITEZT-,
[HiREERtE S | KON THARERKSE T =0 LK) ORIME -840 2 ER
T 5 & I b O ABNERES D A, ERBERE O T A TIHGIRIZ TR
TV, ER bR, HAREEKSE A A K ORI A A i L 7 SRR BT
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HY . HHNOKW pH TIX LmENEZETH Y | WP @B IIBEN pH ©
ERICEWTRREEA A BB L 22 D, WIS T HARER A A X, B
SOX 72 B2 Lo Thille A A2 b S50y, = ER(biIE 7 ¥ v DR % 8
U CHiEA A ORICELREIC L VBT ESND, 7y FbTiE, ¥
oLk s L C SOX IEMEAE <. B b & B L TR 10~20 5D SOX IE AT
[ECRENTWD, £, 7y FTIEL, UHFIH VL g U Tl ERHE o
IIVT T ANRKEL, K 3~5 FOHMEEA F D7 VT 7 ANRRIFAT
%, WERREEHE OB IR S S AR CERO NI < . BREME I
WV, BT, ARG S RO E R O ERE . & ORI A A
v & LTHRNITIRPRFEME RPN D,

2. 5%
(1) E=EH
IR THMERKSET =T LK) ITBWT, AT Y 7 A,
T bR, o ) oA, Culiiiigs Y v ALK ORISR T R
Vo LAZWEBRYE & LB EEERBRIRDAUL TOMENHR SN TWDS (&
MR 4), [RIFHmELAE OB 72 22 m IR ST,

@ HRER-E

F 12 DNA SHUIBEAERDOBAE (in vitro)

fats |RABRREIA N esE WeERE | % R TERES Z HR TR

DNA |DNA St |2 U 7 b 2 X (| ERREEK | fm & 50 [t Doniger ©

A R — R e FF MY |mM, 15% (1982) (&
A Eapd: 56)

& 13 EREALESBRERVEGCTFRALESBROME (in vitro)

. gjﬁ Rt BRI | PR i 2 ISk
| 18)F |ME (Escherichia coli |MRiEE/K |3 M/plate Btk (90 3% 1L |Hayatsu KT
%2885 |K12 A 77— N14-4 |#F U | (pH5.6) ™ |[%) Miura (1970)
F AR |[ICLD e BIGTFER v 4 (# | (B B7)
72 3B KR Wik |60, 90, 180
S F U |
7 VAN =
T GiRii Con
NS
=3:1)
HE (E coli K12, A7k |1 M/plate Bt ((REHEME | Mukai &
15) #7 U | (pH5.2) ™ [{LRIEHFAET @ | (1970) (BR
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==}
H

alR

1 | R B S wERE | H B YRS Z: RSk
o A v 15 k) 2 58)
Pt (FREHTEE
LRIEFAET
K12 ¥)
#E  (Salmonella HififEF |0.028%/plat |fat: (fR#NEME | Litton
typhimurium FU e (pH7.4) % {kRDA 42 |Bionetics, Inc.
TA1535, TA1537, v 23 59 (1975) (B
TA1538) 59)
W (S typhimurium |HEREEK |fE & Pk (fREHEME | SRI
TA98. TA100. #7F VU |10 mg/plate |{t2 DA ) |International
TA1535, TA1537, A (pH7.0)  |[Hmb ) (1978a) (&M
TA1538. E. coli WP2 60)
uvrA)
W (S typhimurium |0 AR | ke & fett (fRENEME | SRI
TA98. TA100, iz~ U |10 mg/plate |{LRDOAMEZ)> |International
TA1535, TA1537, 7 2 (pH7.0) N 59 (1978b) (&M
TA1538, E. coli WP2 61)
uvrA)
W (E coli WP2, |diFife/k |0.1 M/plate |fath: (fREHEME |Mallon and
WP2s uvrd, WP5 #ZF Ry |EY v ZIHA7ETF) |Rossman
lexA. WP6 polA, A (1981) ; EFSA
WP10 recA) (2016) ZTHI
H (zHe62,
23)
WE (S typhimurium |BEKIERT | & HE Rt (fCEHEME | Ishidate &
TA92. TA94, TA98., |t~V |5 mg/plate [{LZDOHEEIZH | (1984) ; EFSA
TA100, TA1535, AN M 5T (2016) (=2 THl
TA1537) H (&M 63,
23)
W (S typhimurium | &0 B | 5w i & etk (fR#HEYE |Ishidate &
TA92, TA94, TA98. |EEh Y 7 |3 mglplate [{LZOHFEEZH | (1984) ; EFSA
TA100, TA1535, UA b 5T (2016) (ZTHl
TA1537) M (M 63,
23)
R |ME (S typhimurium |FEKEERT | & fett (fRENEME | Ishidate &
(% |z2sk  |TA92, TA94, TA98, |(WE/KFET |50 mg/plate [{LROHEZH | (1984) (B
7 |z |TA100. TA1535, VAR Yol s 63)
e |zkmp | TA1537)
R ME (S typhimurium |WiHiEE/K |1 M/plate fapt (FUtEM: | DeGiovanni-
75 hisG46, TA92, #5 +U | (pH5.2) * |[{LRIEAFAET : | Donnelly
B TA1950, TA2410, v (Y GW19) (1985) ; EFSA
TS24 % O* GW19) NS B (feafsrt | (2016) (2THI
FrUD W RIEGEET - | (B 64,
RS- hisG46. 23)
BRI en TA92,
VAR TA1950,
DIRA TA2410,
) TS24) *3)
M (S typhimurium|€ v difi| BedmfE [ (R#TE M| Pagano BT
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T
i e WL | PR B 5 Wik
hisG46 % F B . BB V(333 LRIEFET) | Zeiger
hisD6610 2 # Bk | [T A mg/plate (1987) ; EFSA
hisD3052 25 H % | (A1sD3052 (2016) (= THl
hisC3076 Z5FLkE) ZEFLER, A (B 65,
hisC3076 25 23)
FLRR)
(pH5.0~
8.0)
0.02, 0.04, |FGME (FREHEME
0.06, 0.08, |[{LRIFFET :
0.10. 0.20, |AisG46: 0.1
0.30 M/plate | M/plate.
(hisG46 % | hisD6610 : 0.3
FLRR, M/plate T K
hisD6610 & | D28 FJFvE)
FLRR) 4)
(pH4.0~
5.0)
HE (S typhimurium |HREEET | & H & fErE (R3S | BASF (1989a)
TA98. TA100, NYU A |5 mglplate  |[fLROAME) | (I A F)
TA1535, TA1537) M 5H7) EFSA (2016)
W2 THIH (M
23)
W (S typhimurium ¥ v AR | fE & FErE (R3S | BASF (1989c)
TA98, TA100, a7 U v |5 mg/plate |[{LROEFIEIZH) | GEAFE) ;
TA1535, TA1537) U M 5T EFSA (2016)
WZCTEIH (R
23)
WE (S typhimurium B0 AR | e & pepk (fC#EEYE | BASF (1989b)
TA98. TA100, a2+ VU |5 mg/plate |[{LROEMEIZH) | GEAE) ;
TA1535, TA1537) A i 57 EFSA (2016)
W2 CHIH (R
23)
WE (S typhimurium B0 AR | e & Pz (FREEME | Prival &
i | | TA98, TA100, fe kU |10 mg/plate |{LRDOAFEEIZ) | (1991) (B
i |7es | TA1535, TA1537, o A (pH7.0) i 57 66)
Eap Yt TA1538. E. coli WP2)
S
Zjé
L e (S typhimurium |HEREEK |FE & Pt (fRENEME | Prival 5
TA98. TA100, #7F + VU |10 mg/plate |{LZDOAEEZH | (1991) (B
TA1535, TA1537, 7N (pH7.0) i 57 66)
TA1538, E. coli
WP2)
s | e (E coli : Hiffiife | 1 M/plate | fafk Kunz and
. | NR3835, KA797, KkF#EF | (pH52~ Glickman
TR | NR3956 (ung”. U | 6.0) ED 30 (1983) (B
NR5040 (dem) . UA 4y 67)
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= | FEm BN TSI PERVE | S VTR S 2 BROSCHR
sk | NR3883 (recd))
st iR (Saccharomyces | Hiliifig | & & a2t ((RENEME | Litton
S0 cerevisiae D4) F U | 5.0% b7 DAz | Bionetics, Inc.
B AN b &) (1975) (&M
59)
F XA =—ANLAZ | i | kR (£33 Mallon and
—fe (V798%) KF#EF | 20mM, 15 Rossman
N | AL 5 (1981) ;
VA mM, 48 I EFSA (2016)
[ ALERED) IZCHIH (R
62, 23)
U T UNLAE—R | #FEE | 20 mM, 15 | & Tsutsui and
fhn (SHEAAD) KEF | HOHE, 5 Barrett
Bis U7 | mM, 24 Ff (1990) ;
L A R AL ) EFSA (2016)
IZCHIH (R
A 68, 23)
Bk | Ty A =—ANARH | HiliEE |5, 10 Btk (FRENEYE | Meng 2 OY
5 — UM (CHO #B | KET | mM, 48 | RIEHFFET. 5 | Zhang
) (AS52 #£) rNUDo | REALER mM 2L, H (1999) ;
A (R (pH7.0) BikFH o8 | EFSA (2016)
il ) S WZTHIH &R
VR 23, 69)
VAR 1}
Ttz 7K
b
RN
=3:
1)
~URY T 4—<il | ol | kEHE Gt (fCENEME | EFSA (2016)
g (L5178Y #%) e | 1,902 {ER2OAF M) | (Covance
FUD | pg/mL Mo HT) (2010) %5|
VA ) (&M 23)

R OE O NI

\
Y

W) SRR TS,

H2) A LRk R BN (OECD) 7 X M A RT A v 471 OHEREE TIZ 220,

1 3) EFSA (2016)

FARTA RTA L ATLICHEL TWRVIZE TH L LML TV 5,

H4) EFSA (2016)
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(B 23) 1%, HEREERTIZARWZ ECRBROFEMARHTH D Z L% 08T OECD

(B 23) 1. BEHSNZEEN IR TIZ R W 2 & OB IREEDRRE S LTV 2R
W2 L EE R, MHEOEEMIIRENTH D LML T\ 5,




E5) Meng MU' Zhang (1999) 1%, KREZENEIML CWA DL, HifiER/KERE O EHE TOMamE:Iz
EIVAEUZDNABEGREE L TWD LD LHEELTEY, EFSA (2016) (BIE23) L ZhICFEELTH
%,
* 14 ZBHREEHABROBE (in vitro)
i ;gf; Rt WRWE o KBS 2 ISl
Yol (o | T v A == AL B dliiEs V| R 1R Abe } T Sasaki
otk R AL — B EM ] VA mM. 26 B (1977) (M
S (Don #fifa) JLER 70)
KW R | F v ==L | Coliliigh ) | & Rz (fR 35 | Ishidate 5
A A =2 60 ng/mL, 24|t R IE(FIE] (1984) ; EFSA
" el P ok 1 7 i e KM 48 RFIAL | ) (2016 (Z T 5
i (CHL #Ji) e M) (&M 63,
F ¥ A =— AN A | K ARREE T b | fem & Beie (fR s |23)
AL — PR | U ™ A 500 pg/mL . |[M:Ab R IEHFTE
Fal i ok £5 28 M A 24 F Y 48 | T)
(CHL #jia) R ALEE
F ¥ A =— AN I | KRS | m A 125 | (fU#E | Ishidate 5
AL — e SRR | R U T A ug/mL, 24 X (AL RIEMFAE| (1984) (& B
Fal i ok £5 28 A V48 FEfAL | T) 63)
(CHL #Hfw) o3
T UNLKAY | HRREEKSET b | em & 40 | &M Popescu and
— g A A DRVN mM, 6 KON DiPaolo
24 FEfHLLERT (1988) ; EFSA
D (2016) (ZTHl
M (8 71,
23)
U T UNAAL | HRiEEKET N |k HES o Tsutsui and
— MM (SHE|VU 7 A mM, 24 KZOr Barrett
HHA) 48 IR ALER (1990) ; EFSA
(2016) (2 THI
H (ZHE 68,
23)
b hRAEIM Y % | HiRRERKZE T F 0.4 mM F2) | BRE Bechman and
BR (EEHE24, |V UL 48 ML Nordenson
PERIAER) (1986) (=M
72)
b MMM Y o] | EAREEKFE T RO . 0.05 . |B M ( 0.50|Meng &' Zhang
Bk (EwE a4, |V vs (HFEEE[0.10, 0.50, |mM LLE) (1992) (=M
B (AT RY A |1.00 mM, 48 73)
#)) filg/KE S b U | FRREALER
7 Ah=3:1) *
3) (pH7.0)

A1) EFSA (2016)

l/\%)o
H2) FEisn-R BRIIHEMETH D,

7£3) Meng & (2004)

Fa/K SR & HAREEE (1:3M/M) ZkT 5L LTn5,
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(M 23) 13, AEPHRA 10 mM 2B 5B THEESNIZHRBRTH L L L T

(W 74) 13, WA STz TRRAERR DN KD S AVKGE THUACIR & ERR L 72, Hiht




% 15

INGZESRERDBAE (1n vitro)

fa [ | HEBR . = ren \

1 | AR Gt 5 W & EM T RT S 2 HE SR

Yk | B MEEEARMIMmY | "Bk |0, 0.1, 0.5, Bt (0.5ppm |Uren & (2014) ;
e |V 7NER (B 244 - |FiE | 1.0ppm Py #D EFSA (2016) (2T

Elle APy 72 BSREILH 3R (B 75,

(G 23)

B b MEERMIM T |Eodi |0, 25, 50, Bt (24 XY | Yavuz-Kocaman ©

" U vosER (REF | ARV | 100, 200 48 RFflALEE - | (2008) ; EFSA

g Has, B4 |UA |pg/mL 25 pg/mL LA (2016) (ZTHIH

1 2 4) 24 JON 48 WREfE] | ) 2) (R 76, 23)
AILEER

1) BRI RENE SR ERER TH L 7R X7 7 I R L TH 20t b Bo b7, F6k
RPIERINEMALR D= DOBHERRE L TIRNEY TH L L EXABND, $lo. BESRECE 7 — 4
PRSI TELT, BB RPEHE e M) U RER TRON2E DO L DNAHTH S,

#E2) EFSA (2016)

D EH AN WFIE TR Tbh TV D LI L T 5,

(B 23) 13, HBRWE. VY1 " T2 B, 74 b F = ORIBRLEE & W

& 16 ke SARTIRAE (SCERER) OE (in vitro)
i gifg Kete | RwE A R KRBT | BmR
Yo ik | T A =— |y ) | EkeiE 1 (33 Abe } U Sasaki
AINKAHK |7 L mM, (1977) (M 70)
8| i (Don 26 1AL
IR |2 )
w5 F v A =— |HEHMEEKESF [0 . 0.03 . [ (0.09 |[MacRae and Stich
‘ ANBALZ YT L 0.09. 027, [mM 2Lk, f| (1979) ; EFSA
| (SCE| gy 0.81. 2.4, 7.3/ R UWHK| (2016) 12 THIH
ZHER) mM, 2 &N 24 |fEig7esgn) | (B T7, 23)
R F] AL B
b MR |HERIEEAKET |04 mM FY AEEEM | Bechman and
G [WHERYE W1y > o8 | U & A 48 MR LE Nordenson (1986)
@ |k | B (24, (&P 72)
SR LERD)
(eSS U T o | HEEEKSET N[0, 10, 20, e (10 Popescu and DiPaolo
T |k AAZ—f |V UL 40 mM, mM LA ) % | (1988) ; EFSA
. Jariyi 15 4y AuE 2) (2016) (ZTHIH
| (SCE (B 71, 23)
W) (LT oo [WRRAKET N | B R (=45 Tsutsui and Barrett
BAL = | 20 mM., (1990) ; EFSA
Al (SHE 15 Sy ALEE (2016) (ZTHIH
) 0. 0.5, 2.0, [B: (0.5 (ZHi 68, 23)
50 mM, 24 EfmM UL E,. H
] AL EE AR 72 1Y
i)
b MEEER  |HERERAKSE T K [0, 0.05, e (0.05 |Meng M OY Zhang
I Y > % | U s (HREER |0.10, 0.50. 1 |mM LB, H| (1992) (R 73)
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e giﬁ KEe | i REEER | SR
B 44, B MU LA 0 |mM, 48 BRR | EEIEA oY
2 HEAREH) ils/KFEFT MY L )
7 Ah=3:1)
(pH7.0) %
b MR | ER s 0. 0.1, 0.5, [|BBM** (0.5 |Uren & (2014) ;
U v oRER 1.0ppm 2L k) EFSA (2016) (2T
(B 24 - 72 By ALE 5IH (M 75, 23)
% 24)

1) FESNZRBRITHEAETH D,

7 2) EFSA (2016)
W5,
#3) Meng & (2004)

fe/ksE & WfEeE (1:3MM) 2T 5 & LTW5,
HE4) BB RENEH LN BERER TH LY 7 a R A7 7 I REEA L TWLIDICHEL 5T, E
ZERFEEHEMEL RO - OB E L CUIR@EY Th i EE2 NS, Tz, BB T —#

BERENTELT,

K17 ArAY T yvtEADOREE (in vivo)

(BHR23) 1%, AFFHRR 10 mM 282 2 HETEM SRR TH D LML T

(B 74) 13, WA STz ZEERR AN KA S AUR0E CHERREE & ARk L7 te ., AR

RBRAE R BT & MY R TRONDHHO L DR TH D,

faty [P A | BB 5 PeERE | B AR R ZIROCHR
DNA|Z A > b= 7 A2 (CF1, |t wdifif |0, 0.5, 1, [BPE™® (1~2|Carvalho &
W T A|REHE 5 DL, B 5T RV |2gkg K |g/kg A : (2011) ; EFSA
e po) A H, 1[EGR|[f@RARmEk, | (2016) 12 THIH
(REARAR MLER, AT hilfes OG- (AP - REA | (B 78, 23)
gk - - HEA) 24 FfEIER |h9)

) HEEGZERTE (3~6 FFH) OF —Z B30\ 2 & bR 5% 24 FFHIIC DNA BIEX R L T\ 2
CLEMERETERNWEEZDND,

#* 18 ZBAEEHROBME (in vivo)
i b E ST R | R b | B
Yo lyefe |7 v b GREARB, |HfREAK | & & 150 mg/kg |21 | Litton Bionetic,
o | s PEECAI) %7 hY AE, HEKROS5 H Inc. (1972) (BZH
- (HHEA) A [FhEReRe 0 & 5 79)
WIER |7y b GREEAW, |Ea it | &Hm & 1200 mg/kg |2t | Stanford Research
| VEECAET) e hU |[RE, BRAKES, & Institute (1972)
" (BB ) A 5% 6, 24, 48 FfH] (ZH 80)
i HAEEAER
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TP | T | R e e
~©7 A (NMRI, & |v e |fKEHHE660mgkg |FEME |Renner 2 O Wever
BEMES DT, MES D) BT RV [IRET. 2[RI (1983) (& 81)

Gag ) /N s (50 5.5
F XA =—ANLA IREfE) =3
X — (% BERE 3 IC, Bk 5 30 43 lhE
HE 3 PC) (E#EAmAa) AAERY
~ 7 A (Swiss, #&45- |l |HEHE 400 mgkg | [ |Pal & O Bhunya
B4 DL, xIHEE 6 e hU o [RE, 1RO (1992) ; EFSA
VC) (B HEHE ) AN 5. | 24 W[ (2016) (ZTHIH
(M 82, 23)
W) FRFIZRBWT, bR RE LR s T b,
=19 /IEERBROBEE (in vivo)

il St WL | WERRR | BESOR

|z |~ 7 A (NMRIL 45| &' e i | o & 660 Fexft Renner } O* Wever

@ | stm RERE 3 VL, It 3 fz) Y |mg/kg RE™ (1983) (=PH 81)

SR (B e ) AN D2 [a] g R

(L F A4 =— AN A M5 Fex

w| | RE— G s 6 Wil ekt

» VT, W 3PC) (E#E 5 5.5 KFH]

i i) %)
~ A (CF1, & |¥wdifi|o, 0.5, 1. 2 R E2) Carvalho &
FEME 5 DT, 5 e bV |gkg AE, 118 | (2g/kg 1K (2011) ; EFSA
VD) (HERaRimER, | oA s R O $2 5- B, MR | (2016) (2 THIH
B ) 24 W§ff % R, B R (P 78, 23)

fied)

H1) FEICBWT, CEBERERE LRI TS,

#2) EFSA (2016) (&R 23) 1%, 2 glkg REDOHTORMEMRETHY . HEETFERAZON TR LT,
FLAYPYtatkE 2 Z &b ZERNER (PCE) & EGMERIMER (NCE) OYIBIAKE T, HHET
Okt ERED PCE/NCE Off (1.67+0.67) MA&EVME GRFIZ1IT0) 2R LTCWEZ &, *BEEOY
BT PRR SN TN EEZRH L. ZORBITFMIZE L ThiznE LTnd,

& 20 MREESERZMEAER (SCERER) DREAE (in vivo)

I; SR | R4 WEBRWE | R ﬁﬁ B
e [EhERGeE |~ % 2 (NMRL &HeME2 | © o iieT |Jer /i 660 |kl |Renner &
| RASHL (DL, 2 P0) (EBERAD) NP mg/kg K " Wever
i | F¥ A =—ANLAZ— w1 [EBRERE (arE | (1983)

5| (SCE | (REkE2 po. 2 o) or (%1 81)
¥ s | (ebtmm) o WER %

) JFEICBWT, TR EERRE L EHESA TV,
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21 BUEBRAROBIE (invivo)

fa

1

Al BR
HENH

T PIE S

B

A

AR
it AR

Z M SCHR

y’%
=)
{ZS

i

B
28]

SD 7 v ~ (Pu¥k
ENED

SR
FT b
N

fe i & 150 mg/kg
RE, HEIRONS A H
e 1 % G-

33

Litton Bionetics, Inc.
(1972) (=M 79)

7 v b GRER
B, DCECANER)

s =g
fie kY
Ly AVN

B JH & 1,200 mg/kg
(KE, HERORE

s & 1,200 mg/kg
RE, ERDERS

Stanford Research
Institute (1972) (&
& 80)

SD 7 v b+ (.
AP 58E 20 T,
st BRAE 40 JC)

sQ=qi
fe kY

Her B 1,250 mg/kg
(RE/ B, 10 HE R

Stanford Research
Institute (1979) (=

720N

&5

i 83)

@

5 22

SERH

7% 22 ORERIZHONWTIL, KRIA~DOBHE O 2N FEEBRRIMETORBRTH L b
DD, BIEDFERNE DO LNI-Z LD, BEERE LTRET S,

F2EAEBEHBRRUMKEESATIRAR (SCERER) DORIE (invitro)

fa

1

AR
HEKH

[T PIE S ﬁ%%

=

=

RS

Z M SCHR

;j%
=)
(EN

H E

PO
(L2
R

b ARAEIm Y
VREK (44
(B24 -«
24))

==}
tic e 7
NP
N

0. 75. 150,
300 pg/mL

24 F TN 48 K]
RLF

Btk (24 KON 48
P AL « 75
pg/mL Ll 1)

Rencuzogullari &
(2001) ; EFSA (2016)
IZTHIH (B 84, 23)

b ARAEIm Y
VREK (444
(B, &
24))

|l a0}
Tl 71
URyA

0. 25, 50,
100, 200
ug/mL

24 O 48 B[]
AILEER

Btk (24 KON 48
P ALER « 25
pg/mL Ll 1)

Yavus-Kocaman o
(2008) ; EFSA (2016)
IZTHIH (R 76, 23)

t hRFHMm Y
RER (B2

4 L 24)

=g =i}
fiic e -
NP
N

0. 75, 150,
300 pg/mlL,
24 O 48 B
QLB

Bt (24 KO~ 48
FERETLEE : 75
ug/mL L 1)

Rencuzogullari &
(2001) ; EFSA (2016)
[ZTHIH (M 84, 23)

t hRAH Y
VB (B2

4 - L 24)

|l i)
filg 71
DRyA

0. 25, 50,
100, 200
pg/mL

24 K TN 48 FEfH]
SLE

Bt (24 KO~ 48
FEREJALEE © 25~
200 pg/mL VL )

Yavuz-Kocaman ©
(2008) ; EFSA (2016)
IZTHIH (R 76, 23)

# 23 D in vivoilBRIZHOWTIL, ARG LA DR GREIZL D Z b,
ZEERE L CR#HET 5,
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£ 23 AV b7y ta. REAEEHKR, MEEER. MIKEE S AR
(SCE 88 RUBUHBIRABDOME (in vivo)

g;‘fﬁ@ e T R | s REEE | B
D |ZAY |~U A (BW., &#|#AETST |0, 125, 250, 500 |5 (125 |Meng ©
N k7> | 6 DT, Mt 6 L) FU v Imgkg AE., EFEN mgkg (KE| (2004) ; EFSA
A (b« Jif o« ool « BT |2 - BR[| B 5. 1B/B, 7B |ELE) (2016) = TH|
A figk « H - Mol - B gk | 24 R4 A (R 74,
iR i - BIROMA, T | Y T A 23)
- A AE) BA
& (3:1)
~ v x (B, &8 | FMbAE |0, 14, 28, 56, 112 | (M5 |Meng &
I 6 P, X 6 PC) B mg/m3, P AL < LISk 214 | (2005) : EFSA
CRAE I Y > 7 EK % . 6HEE/H. TH \mg/m3LLl | (2016) 2 THI
fibd - it - il - ) +) A (R 85,
figh « MK - A5 - K BAIE< BEE BbE (N |23)
H o) W : 28
mg/m3 UL
)
yo |[REIR |~ 7 2 (Swiss, 5| o difit (0. 200, 300, 400 |F5tE (300 |Pal 2 Uf Bhunya
@ S | BEA 4 D8, RHHREE 10 (B2 R U |mg/kg AE, 1[MIE |mgke & | (1992) ; EFSA
L VC)  (E#bRmAe) 7 I e G-, 24 BEfij#% |ELLE) (2016) ZTH|
(LS ~ 1 A (Swiss, %5 0. 400 mg/kg {KHE, |t (B5 |1 (B 82,
7 BEA 4 VL, P HEEE 10 1 BIfERENRE S, 6, |24 K TN48 |23)
s V) (B BEAmA) 24. 48 Wyl FEfI1%)
IR [ (Swiss, 5 0. 80 mg/kg . 5 Btk
TR g 4 U, %HHEEE 10 EIIEE S (24 B
L JT)  CRE BN FIRIRE) . 120 FERT#
~ 7 A (Swiss, %5 0. 400 mg/kg (K&, |BMk
BE4 VT, xfHEEE 6 1R TS, 24 K
V) (B BEAmA) 1%
~vU A (BB, &8 | Fbhi |0, 7. 14, 28, 56 | (14 |Meng KO
W4T, HE4ADT) (B |35 mg/m3, 4 BfE/H. 7 |mg/m3LL |Zhang (2002) ;
HfiAmAe) ENELLPN ) EFSA (2016)
24 FFfE% WIZTHIH (&
86, 23)
Zv h (TE/, v o #AfE |0, 150, 300, 600 ([t (300 |Yavus-Kocaman
% 4V8 (ME2VC, W |Beh U ¥ |mgkeg {AHE, HEE mgkg k&S (2008) (&M
208) (EREAIA) A e 5- LI E) 76)
12 }ON 24 BRRE#%
F X A =— AL A =343
& — (FHERE 2 JC,
2 P8) (B BEAA)
IMZE |~ 7 A (Swiss, #&5- | uHifE |0, 200, 300, 400 |51 (300 |Pal }2Of Bhynya
R BEA- 4T, xtHREES B8 RV |mgkg {KE. 28 |mg/kg (RE| (1992) (M
VT) (B RERmA) 7 I PENEeE (24 BERE (DA E) 82)
EillE))
&5 6 Itk
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=
H

AR A

w i SO wERE | HE% BRSSO
~vx (B, &8 | FMbhE |0, 14, 28, 56, 84 | (14 |Meng &
M5 VL, HESPL) (F |35 mg/m3, 4 /B, 7 mgm3LL | (2002) ; EFSA
) ERLYNEEE ) (2016) 1z TH|
24 WrfiI# A (M 817,
23)
~ 7 A (NMRI, fififE ) |0, 250, 500, 1,000 |Ff BASF (2008)
W, FEESVE) CEBE | MY ¥ A |mgkg (KE, 1R FEARK) ;
il TG EFSA (2016)
24 Wifiltt (8 . IZTHIA (R
48 K% (0. 1000 23)
mg/kg #f)
~ A (NMRI, # |_“Fthii |fE A& 30ppm (K |Fk: Ziemann ©
HABMEG6 VT, 6 |3 80 mg/m3) . 4 ¢fH/ (2010) ; EFSA
VT, xfREFEME 5 T, H. 7 BHREW®AEL (2016) = THl
15 P0)  (E R 24 A (=M 88,
24 W4 23)
o JliERGe |~ A2 (NMRI, 4 (B R dlf | e S 50 mgkg  [FE1E Renner K&t
W \eoytk |BEME2 DG, MEQDD) (AR N Y | FRED, 120 Wever (1983)
o |Z3HER | CEREMIR) 7N B P 5 (20 43R (& 81)
K Bx F ¥ f =— RN A b) M
(SCE | & — (#-#HE 2 PT, AT %
FRBR) (M2 VD) (B RERERD)
we MR |~ 2 ((101X MR T | & 400 mg/kg |2 Generoso ©
kB |C3H) Fi. lf) NU oA [{KE/B, 20 [EEEN (1978) (&M
¥h5 (26 BH) 89)
= F & 300 mg/kg  |fat
{KEE/H ., 38 [FIfEIEN
5. (54 HEH)
~U A ((101X B B 550 mg/kg |k

C3H) Fi. i)

(REE/R ., H[RIEEN
&5

Q@ EEHFEMDNFLD

In vitro# BRIZE W T, HERIRKSET U O ADOME &2 W72 8 w9882

FEERER, BREMIG 2 VT2 SRR SRR . Qe (R R R & Y SCE iR D —
HCHtETHoTe, Elo, U Rl MU v AOMIEZ V728 IR 2R
FEER, Yo EEEE s U U LA OEEMIN 2 N in vitro /NMZERER T T H
STz, TERERTEICEE LTI,
PFFHITWND,

In vitro /NMZRER & (Y SCE

PR TEHTE DR R

iR /K EE T in vitro lCBW T DNA DY by o ~DOfiEZ2 N LTHT 2

JALEFEBL, VI INAEWRT R EZAT 52 LEPHE STV DA,
ZORSE pH SR FCIIRRETH Y, BIRFERERRABRTHLIEMEIC 2
D EDOREND D, WK BEIZF ST Tl 2% - S0 7V o
EFIZ LY DNASHZUIN9 5 Z LG ST 5d, iz, MifEKREED
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(2)

BmIsEIEICIE, IR Z 2BEA R L AIZ XD REREZ HLD,

LL7223 6, MEZ W28 w28 R BB O G MR R IT W0 iR 7
B CRWER L ORBRSEEE AW, FEEIIREN EEZ 2N,
YRR R O T IR SR A AR BRI 2 TRt th - 70, Bz v
T BIETREARERRBROGHAERITEHETCO/RBRETH Y . MOHIEEMIC
EorboEEZONT, 70k, EFSA (2016) 1%, HImZEARE BB OBGME
FERICBE LT, EH SN EHRD — XA TR R W 2 & M RSB E S
NTWARWEZ CEAZERM L TEBY ., in vitro 259K FAER . Yeto R 5RO
BEPEICR L CTh ., BRHLE O L 0 2 B0RIBR T IED M U) TRV AT RetE & F5
L Tn5,

—J7, BOEGCEM SN in vivo iR TIX, B ififiiss U v A2
L C/MERBR 1B AL N2 Ay FRBR 1B CTHMETH 7228, wWinb &
A& (1~2 glkg AHE) TORRTHH-T-, B, 24 v FlBRIZ OECD T
ANTA RTA4 v ERELEBREMETH-T2, EFSA (2016) 1%, /MZiklk
IZOWT, HEKAER DIV RHMIIZE L TV gneE LTnD,

AZFBHE L LTI, @B MY U A TRERGE, CodigEs ) v,
e Y U AR OHMEEAKET Y U LA EHBRYE & LB st
RERD 9B, In vitro i B CEEFEEEZ R TRENS —HFET 200, L
INIRIBARF IR RFFRMEIT R ST, WO TS in vivo
R O HaRER (Ye R B, /MR, BB L Y SCE k) <
EEORERBZEONTND Z s, THAEBESE] KO THRBAKET F
=LK ZREMTIYE L CERFEERT 255128V T, ERICE > T
B[ & 72 2 BAR TR 220y &HIWT L7z,

=EET
IR E TR KSR T o E =0 LK) IZRBWT, T Y 7 A

Vo dimiEe s v v A, Eudiiie ) U U ALK OEEREEKZE T U U LB YR
WE L L=t E BRI R D E 24 OMARKRBIENTWD (B 4), [FHE
LI -2 I ST,

x® 24 BESMESAROMKE

EFE | R | LDso (mg/kg {AKHER) 2 Ha Sk
(PER) TR b &
Lf@fﬁm
7w b |HEREET R 3,160 1,610 |EFSA (2016) (& 23)
(HERE) |V o A
U AR b — 600~700 |JECFA (1987) K& U'EFSA (2016) (Rost &
(RE3) |V oA W Franz (1913) #5IH) (=& 90, 23)
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Z v b |HEMIEEKSE | M 1,160 ME: 714 |BASF (1982b. ¢) (3EA#) ; EFSA (2016)
(MERE) |- b YU o 4| ;1,540 ME - 948 [ITTHIH (R 23)

Z v b |EoidlfiifE| 3,200 2,160  |BASF (1973a) (FEA#) ; EFSA (2016) (Z
(‘REH) [ hYU DL THIH (ZH23)

Z v b |EoillfifE| 2,300 1,330 BASF (1973b) (GEAF) ; EFSA (2016) (2
(RBH) (B U 7L THIH (B8 23)

A ARERICBWT, 7 v MZOWTIESE 10 A RRIMAEEME FHTERE2b ST L
TOMEICHE LT,

(8) REHRGEHMN
® T4 48 EMEO’SHR (Til o (1972) ; JECFA (1987) KU EFSA (2016)

IZT5IA)

T RL—2RFET7 % (HERE, ABE2080) 12, Erdifiiig) U U AEE25
DERYORERE T, 15 X 48 IR 54 5 BR324 hE S T
%o B, HBEEEAZR CIC LR & (M, AR 156 §8) (2, 0 CeHIREE)
Y 2.0% (BErdifiifig) h) v A0 EERLIZHESE LT 1.72%) OF
o iffififg s Y UL Ek 18 MR G T A BMaER SN TS, Zhbo
ABRL, ERdEET R U ARINCBWTEL S, MR TONRIZ LD
F7 IV RZOMENE BEYIZ, ERICK L CERBEREEHC T T I 2L T
W5,

& 256 RERE

HERE (%) 0 (RFFEEE) 10.125 [0.25 (0.5 [1.0 |2.0
ve il Y U LADEKRE |0 0.06 [0.16 |0.35 |0.83 |1.72
EELEEARE (%) "V

vrdifiigr U v LADOHEKE|0 12 32 71 170 [350

ZELT-HAE (%) % mgkg &
H/BICHE (CEBbiE e L

T) (mg/kg {KHE/H) *?
H1) Til 5 (1972) 12k v, SMEHTREO BT N U ABREENOHE I, (K 91)
HE2) AZERIZBWT, 7 XK E 100 kg, FWEEE 3 kg/H & LT, % 10 MU MR A E (%

FrBEEEZ L &I B s L COEICHIE L,

KRG TR LN RITER 260D B0 Th D,
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*x26 HBHEAR

SR it FIERT A
M e
2.0% RERMOAREZ2ME (72720, BhREkO 18 MR 535k
(1.72%) TIERERICEER L
- ORI & ﬁﬂ/ﬂ~ﬁ%%m
1.0% - B (AP, MEPER) ORI b & DR AE KON 43 BN FLERLIR 33K
(0.83%) AIRZEAL, Eﬂ%hﬁﬁaﬁﬁﬁﬂh
Pk CHHRRTTROIIR, H O (BEPTES, MEPER) ORGSR K VR E R DT
B, Bl O RN/ K O R ERIRIE A £ O ERGETERL,. B O
FERRE A B I BRI AR~ v 7 7y — U

ZDIED, LLFOFTANED b,
s REOWFIgT OF 7 L U EN R Ly, F7 I RO R
WEfE 2 5 2 78 (BIEER) LR TTF T I UENMEN -0 2.0%%5-
HOLTH-T,
B0~ v 77— R 0.5%EED 1 FlIZ HERD H vz,
* 0% EOFERITIN T, O, BB O O FH % B D A 030 L
7=

2.0% % 5HIZ BT, IFIEROFEXTEEO AN LT,

7pd, B T RO MR AR A L OV AR A I3V T L, B G-HE & P REED
WG EIHEIN S 2 U D R T 72 o 72,

Til & (1972) 1%, v adfififEs b Y 7 A0 NOEL % 0.35% % 5-8f 31& L
TW5, (H91)

EFSA (2016) (%, JECFA (1987) 32%5|H L. NOAEL % 0.35%#¢5-#F
28T 5 72 mglkg RE/H (MR E LT) 38 LTW5, (&M 23)
K%E%&Lfi 1.0% L F P BRETEEEE O K OVEE O FT R85
N s, CalififigF FY v A0 NOAEL % 0.5% % 58 b EH LT
71 mg/kg RE/H (TG E LTC) LIl L7-,

@ SYvIr2ERHREBREESNE - £ - BAAEHESHRE (Til 5
(1972) ; JECFA (1987) R TFEFSA (2016) IZT5IMA)
Wistar 7 > ~ (MEKE, £HE2008) (2, v ez U O L%2HK 27T D&

31 flBlRyE % O v ndiREE T R Y U ABEEN OB SN, U uliiiiE Y U AOMEEEE L E
32 JECFA (1987) I%. ARBRICH T D ol MY 7 A0 NOEL % 0.25% % 58L& LT 5 (BHR 90),

33 JECFA (1987) (kv . vroiifilet MY 7 a6 A L5 Wit 4 67.39%. 7 % FH¥KAE 100 kg, F
BEME 3kg/H L LTHE IR E LTS, (B 23)
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B OMERET, 3HRITHZY 24H (104 HH) BEFR L5 25835
MEENTWAD, ZoRBIE, Eadfiiiig) Y v ARINCBWTAEL S, fild
Bt CONMRIZE 2T 7 I U RZ O 2 BRIIZ, BFEI L CEREREHT
FT7IVERML TS,

*®27 AERT

HAERE (%) 0 GtEEE)  10.125 (0.25 |05 [1.0 (2.0
mg/kg R/ HICHE (ZELHEO 37 75  |150 [300 |600
#E L) (mgkg KE/H) P

W) Til & (1972) 1T kK AHEE (R 92)

FHREHETHOONIZEEFTRIIER 28D LB TH D,

x28 HHFR
S aR it T AL
i | i
2.0% - fEEIM (100%) (4tHAR)
- JRE KRR ORI MRS (M) ROV E&ORBEHE (SHR)
- BIEH K OWR'E OB SUIRIEMEZL (21HR)
cANETobr, N 27Uy MEK
ORMEREL DED 728D (Fo AL
1.0% < FEML (13~60%) (AH:AR)
- PRE R ORRMIEE (FEE) ROV EORFEWE (SHR)
- {TE L OWRE O SUIRIEEZE (L (1R
0.5% - BiEH O EREER (Fo L)

T DIED, LT OFTRBREED bz,

« 0.125%LL F O ERER N 0.25%LL FOBERIZRBIT A, FIRLEIURLORTF

ﬁ$®%7iyé®%%%ﬁ%ﬁﬁyo

- 0.125% & 58 (k) cBiTD, 7I9=v7 /) F 7 A7 =27 —F (ALT)

M%ﬁ®ﬁﬁ@ﬁTo

- 0.25% 8 5/ (M) MO 0.5%HGHE () 2B WTh, &5 32 HHEIZIE-

T, 10%DOEG T MAFE D Hiiz,

ek, BEBEICRGOZEIIRO LN o T,
Til ©» (1972) 1. ARBRICBITA ol MY v 240 NOAEL #

0.25% &% 5REE L, B oififiiie)r Y v ADHKEEE L T 72 mgkg (AHE/

34 JFEEIZRBWVTCIL, “glutamic-pyruvic-transaminase” & FLE S LTV B,
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A (TEMEAiEEE LT) LTV, (B 92)

EFSA (2016) %, Til & (1972) O#&E L7 NOAEL ZX#L T35,
(ZH& 23)

JECFA (1987) %, ARBRICE T D NOEL % 0.25%#%5HEE LT\ 5,
(217 90)

AEZEEE L TR, 0.5%L EOFEGEIZIWTH O BT L& OEE o
FTANEO NI Z b KEBRICEK T 5 R G #HEICMR 5 v o dii e
7 h VU 7 40 NOAEL % 0.25%H 5 HHH L7z 72 mg/kg KE/H (&
fERizE & LT) &Hkr L7,

Q@ ZEEH
UTFDa. MOb. OMEIZ, WEORABENSAHATHL Z &, alF
FIRLE S 72 SIVTWIRWN T & S| IR % K O e K ET o E =T
L0 NOAEL %z Hlrd 55 e LTS eWnb oo, v rdififir ~ YU
AL o THESNEHRERDERNFTOND Z &b, ZEEE L
L CRisid %,

a. v F8EMRY 12 BEEORSEHER (Beems 5 (1982) ; JECFA (1987).
EFSA (2016) (ZT3IA)

Wistar 7 > ~ (Cpb: WU, PRI OVCEAH) 12, £ 29 0&BYH, E
il N U U A% 0, 4 XX 6% IS L7z % 8 i i 12 Hichiz -
TEESELTHB L, HHMoOEEIZOWTRIMEBE LA hT 2B N E
STV D

F72. Wistar 7 > & (Cpb: WU, MBI & OWEELAR]) (2, Bk, v ril
Wil F U A% 0 XL 6% L8 % 4, 7. 14, 21 X% 28 HHHKE
LT, BSOS LA REEICBIE T 23RN i S T D

ﬂﬁﬁ%fi\tmﬁh%f&)?A@ﬁm_iofébéﬁﬂﬁ%
T I VDRI KX D RZ HZEBRE LT, BFIR L THEBEEHT 50 mg/kg D
BIHETFT I ETMLTWS,

#29 HERTE

%i&ﬁ<%)m> 0 CeFRREE) 4 12) 6

1) EEEEOMKRERHDEZD, KEYSZY OB EHRFEIIL T,
&2) 4. 7. 14, 21 X3 28 HR#EE L= B TIX Z OBEOREIT RV,

T ORER. 6%HED 125 TiE, HIEAAEIC H IR OIS e
(R b, ZOEEISIE, BV, 7Y 3 =7 ROEIRE R RT Y
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J =7 Rk % < GTER LI EMia s A o7, BEFRY 2R BIE Ok R
b BEFO TN HIEREZ b OIE ML L7z EMRICA (b L TS 2 &
PHEZR SN, £, FRMLIIEIIE OHLR B0 bz, T O I3
TR, EIUSHIRIPURER 2 & e 305 ERAZHRI D LTz,

Beems 5 (1982) &, HFrfkB(a K O kb =20l ONS B+ BRI K
DA DR R, HMBREORE (LY | Bl OIEEETE 2 £ 5 F KR
DTS LML DBl o3 (b % £ 5 BRE DOYRIRZFH T D TR H 5 &
fiam L7ce 7272 L. BRI 2N 6 OB EFHRET D A I = X LT AH
ThodLLTWnD, (23, 93, 90)

b. Zv b8EMBKIEEEER (Hui (1989) ; JECFA (2000). EFSA (2016) I=

# 30

T5IH)

4 SD 7 v FRUE VT AT UEEF b U ATHERERA ¥ > —8
(SOX) #XKHALEL7-SD T > b (SOXXKEZ v 1) (M, 8IL/H) 1T,
# 30 DBV, ot MU v AE UL LTO, 7. 70 U
350 + 175 mg/kg RH/HRM L7k %, 8 (350 - 175 mg/kg A/ HHE
(28~ TiE, 350 mg/kg (KH/A % 3 BMAIHS L=, 175 mgkg {KH/H
Z 5 WAIEG) bz o THOKRG L2tk S L. #lk% a4 % 3
MERSNTND, ZORBRTIHE, Eodifiis Y v AR > T
COEEITHFT I ORfRIC Lo RZEZBE LT, Eriiik); F) oA
B EREC X U RN 50 mg/kg DEIETTF T I U Z2RML TV 5D,

M ERRE

i

E (mglkg KE/H) =V |0 (HHBED) |7 70 350 » 175 2

1) M S LToE
£ 2) 350 mg/kg AE/H % 3 EB&KRS L7=#%. 175 mgkg (A8E/H % 5 #E&RE5

ZOREFR, EF T v AR SOX KT »~ hd 350 - 175 mg/kg #ETD A
ATE L OMRBITRENRO bz, ERWEE, bt (i), RED
JERETH Y . 20X SOX X7 v F T, FHEOIERCHA (IR
B) Zffn, TN TH-o7-, U EOR RIS, Hui (1989) 1. ¥
a g U v AO NOAEL #1EHE 7 v M R ONSOX KT v k& HI270
mg/kg AE/H (CTEMbRizEE LT) & LTW5, (B 94)

EFSA (2016) i%. 70 mg/kg K&E/H (CELHE L LT) Z2ARBRO
NOAEL & §Hfi LT\ 5, (B 23)

(4) EALAMK
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O ZIR2FMEMNAMMRER (Tanaka 5 (1979) ; JECFA (1983 R Ux 1987) if
UIZ EFSA (2016) IZT5IA)
ICR w7 A (MR, 458 50 PT) (2, B R difiiigh Vv Az 31 DEEBY
RO ZRE LT, 2EMPKKRG T8RN FEmM STV D

*31 H=EXRTE

REE (%) 0 CHiesr) |1 :
mg/kg PRE/HICHSE"" (mg/kg fEE/H) |0 1,500 | 3,000
mg/kg FE/HICHE (CRREE LT) |0 432 864
(mg/kg {K&FE/H) =2

# 1) FAO/WHO &M HfAES# (JECFA) ICL 25 E (28 95)
2) ARERIZBWVWT, B 10 JREMFMYAEEMF RTERE2 R TBREMEE L COEICHERE L,

ORGSR, R 2L ORAERE KR OREE O AR, &5 & 5RO R

WCHEZIT R -T2,

7B, WH#% 180 H DAELFRICE G ORBITZFRD biLieirol,

Tanaka ©» (1979) X, Vol U 7 AN~ T RIZEBWTHEN AN
IRSTRNWT ERHEE SN E LTS, (B 96)

JECFA (1983 KT 1987) (%, MEEFAERITONT, &G L FRREFIZAE
TR LN LTS, (B 95, 90)

AZESLE LTL, AERICBIT DKM T CErEMET Y U LAD~ T R
2B DI ANMEITRD S &I L=,

@ Sy br2ERMREBRSEEE -EWBENE - RPAAMHEHAER (Til 5
(1972) ; JECFA (1987) R TN EFSA (2016) IZTSIA) (B8 (3) @)
Wistar 7~ ~ (MEME, £HE2088) (2, v rdifiig ) N U A%k 32 D&

BYORERET, 3RO 240 (104 8H) EEER G T 55005
fisnTnbd, ZoORBRIZ, Eodifiigs b ) v ARINCE N TEL S, fl
B CORIZ L DT 7 I RZOME A2 BRI, ST L TR EHD
FT7TIVERMLTWD,

*32 HE:
HAEHRE (%) 0 GeFEEE) 10.125 025 |0.5 1.0 2.0
mg/kg RE/HIZHE |0 37 75 150 300 600

(ZEB{bRiE & L)
(mg/kg KE/H) ¥

) Til & (1972) 1T X AHUEE (MR 92)
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Z DR, BLTOFTRARD 6T,
* HEIZIRWNT, WD U oSN RIES 35D I AR I BARAF RIS L7z,
< SSHIREEIC IV T, LIRS M OV T SRRSO J8 A =R AME M o Tz,

B, TOFEMONERE. MR DEBEOH, A, FEICB W TR
WVE 5B T 2 TR O b o T,

Til & (1972) 1%, FRARMEDE K OV \AREERE O A OV X, A LT
FYFEICB N CTEF RONDIEEFAETHDL E L, RRBRICBW T, HiHiiE
BRI T 2P AMEOZEBIIR N eroTol LTS, (B 92)

JECFA (1987) %, ARBRICB W T, EOENIZR T BSR4 I3
MUZeoo=E LT3, (IR 90)

EFSA (2016) (%, Yaffifiifé) h U 7 LADORNAMEO BT R I L7 )
S LTV, (B 23)

AEESL LTI, ARRICBIT &M T ol FY v ADT
MZEBIT DFED AMEITFRD Bvzeun & fEr L7z,

Q@ BEEH

a. v F2EMBMENAMRER (Feron B U Wensvoort (1972) ; EFSA (2016)
[ZT5IA)

AR, H LSO O EHT 23T 30 TN 72\ 7o o) JA Fe b 25 ) OVl
WMEEKET VE=0 LORNBAMEFHMIICHNS Z 2T TERnboD, H
IEE R RS Y U AOFBHEENTH D L LOARIM AN SRR (3)
@a. MOb. ovwiliifE) MU U AIZL > THIHE SN HERENIER
BICIEG ISR 5 ATREME IRV E WO IERA S O N Z &nb, BEE
B UCRLdT 5,

Wistar 7 v & (MERE, SHEOPLEAB) 1T, v aliiigr hY v A% R
33 DBV ERGHARE LT, 2 FHEERES L TH OREZE( 2 7Hh7
LN EMINTND, ZORBRTIX, Bz b U 7 AN X
STHEULEEFFT I VORI EDRZE2EE LT, &I LT
EREHZ 50 mg/kg DEIGTTF T I U ZRML TV 5,

# 33 ASHTEY

' E (%) |0 GHHREE) 1 0.125 | 0.25 0.5 1 2

) 7 v MEHE, BEHREAR O 7 ORI AR

35

JRZE BT, Lung OIH|Z"Malignant lymphoreticular tumour” & fo# ST\ 5,
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ZORER, AIFICBWTIX, 0.5%L EoBGET, BREEMERORERE &
OIEE (A TR VR EALE) 7338 B CHREIR T 8 12 138 B D 18 RS M
HIRE AR Sz, IREICBW T, 1% Lo 5T, HIEROIE
T IR OV IR [ 45 g ~ R I T g D B B D 12 M S8 iE MR R IR T 23 58 D B Tz,
2% EHED 30%I121E, T BEDOZEHMEMER RPBO biL, T OFEMEMEE K
TIFRIEMZL LV bAEOZERENBEE TH Y . BB TIEin A 2R S
IRVBRORENE T g~ DERRIE AR bz, k. H O 2815
LTWDZ & ZRTREIUL R > T,

Feron } " Wensvoort (1972) 1%, ZMEMBERXEZE LT v NOFHF|IT
D B AVIZ FENDIRIZ LR L7 RO BEE T g ~ D AT DN TiE, ZEfEtEH
RICBIT DA RFTRTH O | MEROEEMEE A Z R3O TIEZRWn
E LT, IS OFEFMRRARE B S WEBRWE 2N E OISR 2 %1
LRI R b2 ho Tz LiEiw L T\ 5, (BHR 97)

EFSA (2016) (%, BAMBIMAEORER O, HITHEE RSB S 7R
I oTz LTS, (B 23),

b. Zwv bk 32 ERFEMNAMER (Takahashi 5 (1986) ; JECFA (2000) (2T

51 F)

ARMAIT, ZBEEENATT VE WA TH 5 7= O IR 2% & O
KR T =T DO AMETNZH NS Z LI TE 20 s DD,
ol ) v ADOEBENAT e E— g UERERBTAMATH D
7o, ZEERE L CRET 5,

Wistar 7 > b (K, &#£ 10~30[C) (2, £34 DLEBH, f = x2—
a EELE LT N-AF N -=he-N=trnrVr7=r (MNNG :
100 mg/L) KO 10%%EbFT MY v A, FrE—Ta VU E LT 1%E R
HRREE 71 ) U L& Z AR S 5 B A AMERBR 23 30 < v T
5o

* 34 FH=EXRTE

iEa VL | = =— g Bl . TaE—3 g U
(8 1HHD) (32 1D
18 30 |MNNG (100 mg/L) Z ¥ L 7= | LT
7K
10%¥E b b Y U AERMLT
FEEHEfR A}
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2 #E 19 |MNNG (100 mg/L) Z@WML7= 1% o fifiiEl U v LZ2RmL
7K 7= 7K
10% b7 R U 7 A Z I L 7o | e R
BEAERR B}
3HE (P10 | L™ 1% o dfifififigh Vo AERML
FERE) 7= 7K
FEE AE fir )

E) MNNG HEAIND K K OFEAERR L 2 HE 1L,

T ORR, 1THELRO2HETIE, BB OBIPSEIEKL O HE G I I 2338
DO, MEE OHFTRSEE O B, 1 RS el U C 2 BE T AERN
ARSI L7z, 3HE ColREE) TG ORAITRD SR T,

ZDWEN, 2L ON3HE GHiREE) Tix, BIEBROSR ML (B i)
BB & e B8N aE 5 OV FE AMEDOTRERWE /NENRRD LT,

Takahashi © (1986) 1X. ARBERZEEE 2, B lififg s U o L0
N7 mE—Ta MNEREZATLBERHDE L TWDLR, ZD AT
=X LTHOWTIEE ORF-CH IR OB EFIZ X 0 MEERITRE S D 0 EA
BHTHHELTEBY (R 98), JECFA (1999) 1%, YR A2sZOEF
SIAHLTWS, (ZH99)

(5) £EHLESMH
D v bHREEMRER (Itami 5 (1989) ; JECFA (1999) K UFEFSA (2016) (<
T5IA)
iR Wistar 7 v MZ, HiFiEET N U UL 7 K% R 35 D L0 KHHE
R E L CIER 8~20 H £ CTIREEHR G- L., 4R 20 HOMRERE (R ek,
BEE10~128) RONHAR% 4 Bl E COFAERKEE AR B, £ 40)
EHARDEBRNFEm STV D,

*& 35 F=ENRE GAE&1)

HEFHE (%)
i R ek 0
A AR 0
mglkg KT/ | 0
IZHLE (mglkg
{ZIKE/EI) 1)
TEfeRizE E L | O
THUE (mglkg
{KE/H) *2

A1) Itami » (1989) 2k A#EfE (R 100)

Cer HRAE)
(s HEAE)

0.32
0.32
300

0.63
BRIETR L
1100

1.25
BRIETR L
oL L

2.5 5
RERL |5
2100 3300

80 280 FL#Ze L | 530 840
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2

) JECFA (1999) T L A#u 1 (1 99)

KRG TR LN RIZER 36D LY Th b,

*x 36 HMEAMR
BhGRE AT A

REEIY) REW
5.0% AREHEINOME] (G - ER 8~20 H) | - BIRAEOKT

AR (G-I ;R 8~20 H)

0.32%LL I |FT 722 L

FDIEMZ, LT O RO i,

- 0.32% K N 0.63% B G HEIC W T, BEWOBEENGEICIKRT Ln, A
ERFH)TlE 2o T,

- 1.25% M2 B < G T, &R OVBALIEIESE OB A& 22 23 ONZ B i
SUIAAR ZE DPLFE O NFEIRZE D388 B AL )3, %ﬁéﬁﬁ CAEEITRDLN
o T,

B, BRE. AR, FEAMIERIE TR L OMEIZ OV T, xR
MEEEHOMICAEEREZTRO N1z, Fio, WTHOREREHICE
WTHIRE ORI, BETE L OB EILRO b o T,

FAERREBRTIX, BGHICBIT 20M% 3 HE TORNEMEKRES, HiEll
OHARE, E% 4 BETOHE) $ﬁ4&0$%3 O ARIREITIL, Xt
FRRE L Ll L CHEZEITRRD Do Tz,

Itami & (1986) 1%, ARBRICBIT 2 HEREET Y v A 7 KO REEM
IZ%3 %5 NOEL % 2.5%& L, 25%HFGHOMxRE, 2 ToORLEHTHIE
DIRENAEIK D o 728, IRR O ATk 2 BT e o 72 &
LTW5, £72. 0.32% B EFICBWTHRIBARENAEICHD L2 Lhb,
FEVIZR9 % NOEL IARBRICBI ARIEAEL FTHLELTND, S5
12, RS FICB W TETBEZ R S v Efsimf i Tnd, (28 100)

JECFA (1999) 1%, BEWTClImEHED 5.0%HEC DA ERLEN A6
NTWDED, BETERETORGIICERBEERLENALNTE LT, KlRo
LOEL % 80 mg/kg fA&/H (@bt LT) &L TW5, (2 99)

EFSA (2016) (X, Itami & (1986) OW&EZ5H L CHE L, REWIC
%9 %MD NOAEL 1% 2.5% (ZE&{bAizs & LT 560 mg/kg fAHE/H) Th
D, BBIRICET DM NOAEL 1% 0.32% (— e biiiE s LT 81 mgkg &
H/H) Kl LTWb, £/, FIAERICH T HEELEIAON M- 2
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EL 1 BRYT0 OB IR A RET 2REREE (IBIEEER) Tk 10~12
ED A, FAEREZRET 2RBEE GENRER) Tk 4 IEoATHLZ K
O A RRBR OW BRI E RGN 2 B LR E SN TN 2N L2 FERL
TW5, (M 23)

AZEELE L TE, ARBRICB VT 5.0%% 580 BB TR G-I i 4
EHIINHCBAT R N A b2 2 & KN 0.32%LL EoOEGRICB WA
IWAEEORENBD b Z Mt M N U v A 7 KO REM) O
—xFEMEICFR D NOAEL % 2.5% 4% 5-# b B H L7z 530 mg/kg K#E/H (=
Fefbhids & LC) CHIlrL, RAEFMEICIRS LOAEL % 0.32%B5HEn b HE
L7 80 mg/kg (AHE/H (ZEfbhiizg & LC) LW L7z, AR
SipntEx T,

@ Jv hFEAESMHHER (Eman (1985) ; JECFA (1999) KR UFEFSA (2016) (=T
51F)

IR Wistar 7 v MZ, Bl h ) v LAxkK 37T O LB REHELRE
LT, MR 7~14 A £ TREHKRG L, MR 20 HORIEET (RILRER, A5
12~13 JB) KROMHIAER 15 Ml TOFAERREE CorERRER, S8 6~7 L)
TR D RN FE M STV D,

& 37 HENRE

HEFHE (%)
Ji6 ek 0 Cxfie#e) |0.1 1 10
B ek bR 0 CRHFERE) [0.1 HERL |10
vedifiigg sy oy AERE | EEHER L 0.1340.02 |1.32+0.22 |2.86+0.76
(g)

mg/kg RE/HIZHHE (mg/kg|0 65 660 1,430
{KeE/H) =V

Tk aidE LT #E| 37.5 380.5 825.0
(mg/kg fRF/H) ™V

mg/kg RE/HIZHHE (mg/kg|0 130 1,300 2,900
{KEE/H) =2

Tk LT HE| 75 760 1,700
(mg/kg {AHE/A) T2

mg/kg RE/HIZHHE (mg/kg|0 130 1,320 2,860
MKE/EI) E3)

T b LT HE| 75 761 1,650
(mg/kg {AHE/A) T2

B {5

1) KEESICLAHEME, v MKHE 0.25 kg & LT mgkg KE/HFICHE L7, 5 10 A SN
EEAMEE R ERY S &I MRS L COEICHE L,
7 2) JECFA (1999) Tk 2#EE (B 99)
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7 3) EFSA (2016) |2k A#EME (B 23)

% 38

FHREHETHOONIZEEFTRIIER 38 D LB TH D,

BsMHEARR

B R

mPEET A

REEN REh

10%

JEEE R (REHIN R 7~14 ) | - RIBEREOKT
« —IEPEDIRERD B D IREHEIMOFE L
VW (R GHIRT - IR 7T~14 H)

oy

\—
o

ZDIEMT, LT OFTRARED b,
1%H GO TIRBEEENAEICET L, HEIKFN TR o7,

- ETORERIZENT, FEAREETRPENTHIN U203, SRS

e L CHEZEIZ o T,

cHEIRD 4~12 BETOREN ., RS il L THEITED) > T2,
-10%&“5%&‘ IEBWT, EFEHAERE, HAER GhERBUERE) ROA%

(BT D AERAFRITES . SERERBD L0 o 72hs SHREEL ik L
Tﬁ ifiﬁ)")ﬁ—o

c A TOREEICBWT, 4 BELIEO IREM OEFERNITIE —E THHIREE X

DKo T2y, RIREE L I L CHEZEIT ) o T,

kB, AR, AR, FECR R, MR ITHRIROARFT R, &

FEFT R K OB ET RAZ DWW T, IR & G ORICHEEIT R < HBRY
E GBS LR RITRRD s e o T,

Ema 5 (1985) I, 10%1&“5# B2 HAEROADEFEDOFT RIL, IR

HERFSY L I0E<E 35 5[he L L TR, AR TY e diEE
H U T AT v MEREL i%rétﬁb\ fEATIT TV B, (BE 101)

JECFA (1999) %, 10%&E5-HECH T, REM K OB IR OKREBAD 7337R

ol L, AilBriZEIT 5 NOEL % 760 mg/kg RE/H (ki &
LT) &L, EGEETROLNRNE LTS, (ZH99)

EFSA (2016) 1%, 1,320 mg/kg KHE/H (2 {bAiE & LT 759 mg/kg A

H/H) % NOAEL L LTW5a, £/, 1 B4 Y OREMWHRPRIRZHRET S
AEREE (BEIEEER) TiX 12~13 JE &, FHERZmET 28 AR
BR) TIZ6~TIEOATHDAHZ EEERML TS, (B 23)

AZERE LTI, ARRIZEBT 2 BEMICHT 5 ikt R O AN

12625 NOAEL %, 1%& 585 L7z 380.5 mg/kg KE /H (. F&AbHt
e LT) LYWLz, BHEEIRD NN EEZ X T,
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@ Fvh 2 FHRERSSME - £EEEM - FLAAUHEER (Til 5

(1972) ; JECFA (1987) KR UFEFSA (2016) IZTSIMA) (B8 (3) @)

Wistar 7 > ~ (HERE, £HE2008) (2, v ez N U A%k 39 D&
BYOHERET, 244M (104 8HE]) R T 5 RN FEhE STV,
ZORERT, ot U U AR WTEL D, S E TOSEIC
EBFT I URZOMEE BRIC, EFEIKR U CHEBEHFEEHZT 7 I U283
LT3, Fottf{oeTH T v MooWTE L 21 IR —F &REOHERE % 22
BlESH., ZORNOEED Fo T v MTOWTIEZHE 34 BIZE F—HERE O
W2 P EAR S 72, Foltfto#h 21 1 TORR THE = FE 2 SEETL
RFIZ S HE CHEMER 10 T (Fra) Z&HE L., FHAEREOREZ 104 H MR
H L7z, Fia RO 7 v MIEEG 12 L UES 30 BICKRE I, 20
REL B RIENE (Foa X N Fap) Z4572, Foa [FE HIXEHETHE 10 VT (Faa)
KOME 15 VT (Foa) Zi%Ek L. SHBEHEOME AL 30 HEFRE L7z, Foa
DT v MIES 14 BEOEE 22 IR &, Fs &5 25 Brn %
i STV D,

x39 HAERE

aRE (%) 0 CRHFERE) | 0.125 [0.25 |05 |1.0 |2.0
mg/kg RE/HIZHE (7|0 37 *|175 150 | 300 |600
Eefbiizg & L0O) 2)

(mg/kg {K&E/H) *V

1)
*2)

Til & (1972) Ik 25 E (B 92)
EFSA (2016) |[ZFE#ofaHE (B 23)

BRERTHROLONTEEITRIIR 40 DLEBY TH D,

=40 HMHAFR
G- = MEPT A
Fo AR Fp AR Fo 4K
2.0%

IREIICRT S D8 . BT o . HEIC T o

- HE AR EOEME | - BB (MERE) ofkE| - B () oFE
7] &Nl FE N4

BT D5 | REMIC KT 5 R

- W E VA E ORI | - WA VA E O AR

ZDIEN, L FOAT AR v,
* LO%LL FOHRGEICEB W T, WE 8 HX W21 HOWE R DORE NN EREM
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ICA BT L, HEIEFTiEE o7,

- 0.5, 1.0 X 2.0%#EGHEZBNT, Fou RO 1 BIH ORI BHE LT
FAERBDREBICED Uiz, AEMEEMETR <, 2B HORENHE 51
T B A VBT TR B o T2,

2.0%H% GHECIB N T, Foo AR O I CRE ket B B D A O F B 72 N 23788
Sy AW

728, Fo R TITHEMOIEELICER G ORBIIRO b holz, F
7o, MEDOIENRER, RINEEE, HAERMAE LK O E T TR IR & & 53
DRI TEITRD LR -T2,

ZOEMT, LFOFTRNERD b=,

« BHHAARD 1.0% L EOFRGREZIB W TEE MO D Hiv, AT 1.0%5
HRET 13~60%., 2.0%&% 5T 100% TH > 7=, FFTFRIT 0.25%#% 5-5F
(HE) M O0.5%HKERE () TH 10%I2%5-3238 HIZ[R > TERD Hivi=,

BRI CIE. RO 1.0%2L EOBERICH W T, IRE ORRE I
JEE L7228k OV B O IRK O EFIROME DR LS, %%&@%%
DI NI RIETEZEAL DGR BT, 0.5%H8ED Fo X (HERE) DrilH
H RO LR FE 27 BTz,

Til & (1972) 1%, ARBRTIE 2.0% % 58 TH S IREMW) OB E O RLE
BHOIENCIE., AEERBR CY e difiiET N 7 ADEBEI S NCT
XpholzE LT3, (BIR 92)

EFSA (2016) &, FHOMmICREL, @i Y v A0
NOAEL % 1.0%#% 5B 5 RH L7- 262 mg/kg (KHE/H & LTW\W5, (B 23)

AEFEEEE LT, 2.0%F5H W THEMW) & ONE BN O R0
ﬁﬁ%ht_&ﬂ% ARERIZER T D B adfifiifigs) U v A0 EMIC KT

— kTN E L ONREMW I 5 m IR D NOAEL % 1.0% % 5-H b B L
tz&mggﬁmaa<gmmMﬁkbf)k%%btoit\ﬁ%%%mk
WTHANERMEIIEO bhan e &z 7=,

@ sEEH
Lo BIL, BEicxr 3 oig U v A, BErilifiifg)r R v L%
DIXS BEDPAHAETH L . HEMBM LT NOAEL 23 23l E LT
FAREY)TH 2SO0, HAEES K OHREEKSRET T =7 LOFRERFME
IZRDERDBEONLZ b, ZEERE L TRi#iT 5,

v FRESMHER (Dulak 5 (1984) ; JECFA (1987) K UFEFSA (2016) [=
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T5IA)

1B Wistar 7 v & (M, 1 #f 14~29 lB) OXBEEL ., ¥ T RAT VR
T hU U LATHiEA XY — B2 REBLELZFET v b (M, 1 B 16
~28 L) (ZWmifE) F VU A 1:"1:@3?@@727” MU U AEZER S E CHlbiEE
OB Z G DM X < BREZRE L, 22/ 3 BRI B4R 20
A TS 7% ﬁ%zlafﬁfmﬁféﬁﬁﬁiméhfmé

FORER, WAL < BEETIIRE OZIRE, EIRTIKE, AR
T IR K ORI RS BRRER R D 1< BIC KX 2 S R BB R b /s
Mmoo, Fiz, HABEIL BREORIZOWT, ETHEIEE L ORI
HICHRBEOII BICL D20 REEBITIR 6o T,

ZOIED, HE. NIERE OVEERAEICBW T, #REET 1 BBIEI, Hit
FRtE I < BRET 2 MR IR ERAE VR B T2,

Dulak & (1984) %, HRREEHEIX < BHEOMR K THRO 6%7‘:,41@1?&3?{“ e
DWT, XEEHETHRICEHENEE NS, BBEOIX<EICL D
AT WEHK LTS, $7-. AFEOR R 2B E x| ﬁkﬁ7~/ R~
OO < FBIXE R AEFHEE 2 R 3 5ELUT eV EfmfT i T b

(MR 102)

EFSA (2016) 1X. Z OB RAZSIH L, Dulak & (1984) @ Lo
famIcEE LTV, (B 23)

(6) HEEM

UFoODFRIL, EFSA 73 2022 F-Z difitERESE 364 FRall L 72BRIc~ T
<v—7 R—=XDOEHEXMO FRE (BMDL) ORERLLE LTS (V. 2.
(3) BRMICBIT 25 ZH) L0 ThHD, AZXBAS TR, Yoz k
U7 ARFEED in vivo So{F T CHRMAREFEMEZRIBT 5 &0\ ) e EHE L %Zé

N, FRROMEE L OEICZ S OZERHY, TAE Ty hEHWEEE
B RIBT T CBLES éhtﬁ%ﬁ P2 RET DT RZ e h~AFT 5 2 kﬂ
WEECchHDZ Lnn, HikEMEICfE D NOAEL 284 W4 256k & L Cliim
IRNEE R, BEEEE LTRET 5,

E7-. UTFTO@~®1Z. EFSA QR &2ME T 5 H & LTHRY RIFT
WHHRD I, KEESE L THREMEOFTATHD LT 2HMATH S,
WTNORBLHEARIZEI2HDOTHY, NOAEL Wi CXR2n iz, &5
EELE L CRET S,

SEEH

36 e bV v A, HifiERAKFEFT MY v A, Eolifiigs U oA, Eudififgl bY oA gL ey
LR OHRRER K TE L T A
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® Ty rOREFREMICKRITTESE (0zturk 5 (2011) ; EFSA (2022) 12T
51F)

Wistar 7 > b (K, &8 1300) (&, ©rififiiE)r U U LAER 41 Of&E
THREAKIIER L0 % 35 AMmMKREA#KELG L, HREFHREN (VEP) %
HET DR NEM I TS, ZORER T, [RIRFICRN & OSEIEER o
F AN = VB RSESE (TBARS) MY 4-b R Fo-2-7 2 —)L

(4-HNE) O@E(LIRE ZME L, Bt 2340 L T\ 5,

F41 RHELRTE
HERE (mgkg KHE/A) 0 (XFREEE) |10 100 260
“ it RiEE & L C ?ﬁ&%ﬁo . 67 175
(mg/kg K=/ H)

ZFORER, Eriifiit) F Y v AD 100 L 260 mg/kg BECBW TR
&N (VEP) OO (P, Ni, P2, Naoo Ps) OIEREDS, xf AL

(&Y 10 mg/kg #f) &L L THEICIEER Lz, VEP O OREIZIXHE
I CEIIA LN ST,

Fo. TR IE BORECTH D IMHE-S- A LR UERESC, IEE BRI
DIFIECTH DT D TBARS KON 4-HNE O L~ BRERME % 5-1E T
BRI L7z, LEXY . vy b~ allififg) MU U LB,
M ERAERNCIEE (L & VEP OBRHER 40| 2 23 2 LRSIz,

INOLORERLY, FHFIX, IBE OB EERE ORIV CEE
IRENE R L QWD AR H D L LTS, (BHE 103)

@ FYLrOREFTREMIIHT D a-)REDZHE (Derin 5 (2009) ; EFSA

(2022) IZTsIA)

Wistar 7 v b (M, &8 13 8) 2% 42 O X ) ICHEHRE L, v okt
e b U D LZREKICEM LIS D% 35 AMMHEIROKG LML o- ) R
fe (LA) Z0PRRO#%E5 LERHCHOWT, SWEFHREN (VEP) % 3 g
TOHRBNEm SN TND, ZORBRTIE, RN & OB o 74
N EY — VBRI SYEME (TBARS) KOV NVH FF v~ v g H v —+F

(GPx) 1EMHZEEZWE L T, MEMBEIZB T 28R N LU RAZFET5 2 &
2LV LA ORGEFERZFHMEG L T\ 5,
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& 42 REBHRE

- . o s M o daiEES Y
U= FHE

B G5 REERRE 0 CXFREFE) U AR " 1L LA BE

v difiig ~Y v A (mgkg

KEE/H) 0 260 (175.21) 260 (175.21)

(R LS
a- UV REE (LA) *' (mgkg &
=/H) 0 0 100

A1 = A VAR LRI

ZTORER, B rHifiiE S U U ARETIX VEP OERES S IREE & i LT
BICHER L7zAs, R iifiies) kU v A +LA BECIEx EE & I 2IERZ D T

HoT,

F7-. oz U U ARETIIEE S Ko TBARS fENAEIZE <.
GPxIETEDO KIE/ME T A5 X Z L=, v'udiiifgr U v A+LABETIT

A #5

W OME S X REE & A EEIT o T,

FEHOIEL, LA 25, ML MEIC I T 2 ik sE o VEP 214k &Rk 2 k

VAN DIREEREZRETHE LTS, (BR 104)

@ FvIDHKUEMREFREEMFICHT STV D3R (Kencebay i

(2013) ; EFSA (2022) [ZT5IH)

Wistar 7 v b (., FFE1008) 2K 43 DX H I EHRE L., okt

A

WET b U DR AERKICER LT- b0k 5 MRS G LR b

RENGEA Z it 3 D B%58 Td D WA AR Y X—8 A2 (sPLA2) DOHFEHIT
boHxFT 7 U (SQ) ZRIFFHZIEENE G LT DWW T, PRI
fiz. (SEP) Z Wi+ 25BN FEm SN TWD, ZORERTIL, R
#f%k T > TBARS iEMAMIE L, £72, B A/3—EF 3 LT TUNEL 4412 K

ST, MOBEMHERTREIZBITAT R M= 223l LT\ 5,

K43 WREBHRE

i e *PRERE (AR vodmigS ol hY oA
K) U o LRE +8Q #
v o daiEs s Y U A (mglkg
RKE/A) 0 100 (67.3) 100 (67.3)
(R L hi )
X7 Vv (8Q) "' (mgkg
{KEE/H) 0 0 10

1 AEEREKICEM U CERENE S
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ZOfER, SEP ORI afififg MU U ARECXBREE S B L THE
(IER L7y, Eu e U v A +8Q #ETIIA It L AEER S FAFED
L)L TH o7, BfAE TBARS U~ UL, B dififg b U o AR Cldkt
R CTHREINTZ LV b FEEICES T, Erdiiifer MY v A+
SQ HETIIRIEH EAEERLFEHFEDO LV ThoTz, £72. NagS:05 FETIE,
M DRMER BT AR h— AZH#ET 2 0 ANN—8 3 Btt=a—r Kk
UNTUNEL a2 Sau-23, B a e MU v A +SQ BTl
Xl noi-,

Uboz e, EH DI, HEIRREIC L > TE¥ &5 SEP &1k, i1k
ARNVAKLOT A F—RAZ sPLA2 3B H L TWAHAREEMERH D & LTW5D,

(%P8 105)

@ Sy rORFRELZILICHTDEIILY I 0DO%E (Noorafshan 5 (2013) ;
EFSA (2022) [ZTSIRA)
SD 7 v b (s, £EE100E) %% 44 O L O I GRERE L, v o llifife
NU D LEREKICIEMRLUIZ b 0% 8 BRI OB G LR L, ik irE
ERR LD SN 7 V7 I 2R LIEREIZOWT, 7y FOFEK
VRBICHT D707 I VOB EREL T D, BEMBKTHRIZ, 9
IR ZAH 1T 72 8 Ak A AW TT v hE2BR L, gD DW= T —
AZ—JETRIFELZEEOREEME L, EHIEMESRE 80%I2725 E TICHE L
AR A EE AN LT,

=44 BREMRTE

oL <PRERE (kY o dhiig Y o | o fisiig st U A
B RERUE 7K) N 2 WA -
o dfiig b oA
(mg/kg {KE/H) 0 25 25
VA
(mgfkg E/A)  |° 0 100

E1 AV =T A MR L CfR O &5

ZORER, ol N U v ARRT, BHEICET D HEDSRIREE & i
LTHEICEL, BERELORFHBRE 3THOIE LW SRS R IREE & bhig L
THEILDZRL, ZREBT 7 —kOFERE 7 - L ik L TF
ElZZ o7 (p<0.001) 25, 77 I U PFHBECITRIREE & A E 221370

ST,

3 BFiFERE CEIEME 80%I272 0 £ TICE L) @ 10 B, 7 v b OfiEkfr 250l L7z,
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LEL D FE SITIMRE~OITZ BN 7 v b OFE L OGRS (CH
HELTWwWnE L, 7v7 I UGN ERERERS T v hOFE LRI
BOTHRENREZE ZRIZTEELZL TS, (B 106)

|

® Ty rONMKNEREBEERIIHTDIIILI S DOME (Karmifar 5
(2014) ; EFSA (2022) IZTsIA)
SD 7w b (e, BEE6IL) 2% 45 O L HICHEGHERE L, B o lifiigT
MU D LEREKICIEM LI 0% 8 BEFsEHROBE L s, 7407 2
VERFRES LIERICOWT, Ty hO/MEOREE(LICHTH I 0T v
DIRFERIR B ORI REMEZ A LT, S MO 5K T%IC, A/NIEk 2 i H
L., BUYRIZZ LIRS F Ly N TYRE LTERIZOWT, BEINME
DOEFER =2 —nr 8%, Zh 21 Cavalieri 1k & i 1E %2 FVW T
HEE L. NARFRIIZEHN L7z,

K456 WREBHRE

- N N | S S Y7 il NI My 2 B ol s Y 0 I NI MR AN
S A % 5
B E simre CRBA) | A A
v o e Y T A
(mg/kg {KE/H) 0 25 25
VA
(mg/kg kE/A)  |° 0 100

E1 AV =T A MR L TR O &5

ZORER, Eoilimiigr U v LAEET v N ORISR OB ATE & O =
a—a U, BB I LT, TNE 20% & 16% A LTz

(P<0.04), —F, vrilifile N oA+ 7 07 I T > M TR EE/L
MEZDOMEFER =2 —r VHOWT BN T H RS OfICAERZE
fLiddlgt s ninoiz,

ULbEXY, EFHEGITHBBREOIXEN T v N O/ MM I EE L%
FRL, ZL7 I UHRHBRGICE T IN D OBET(LEZS ZENTE S
Etam LTV b, (B 107)

® Zv FORBIRTEERTEFEELILIZNT DL 2 DR (Noorafshan 5
(2015) ; EFSA (2022) (ZTEIMA)

SD 7 v b (., K#E 6L 2K 46 O X H I EHRE L., Yo llifilg)

N U LNERFKIZEM LT b0% 8 HERKIR OG- LIz L, 717 2

CEGERABEE LRI OWT, 7 v FONMIETEERTE (mPFC) D&/

kT B 7T I ORERIRRIORTREMEZ A L, SO EHKTHIC,
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ERCEER 2 L, SOORIc 7 Ly S 4 Ly b THRE LRI O
T, mPFCORKEELE =a2—m 8, 7V 7Hilak% . £ Cavalieri ik
ENFMRNEEHWTHEE L, MEFICEHMI L7z, 72, Z U028 /50
TERIZ Ko THEIRZZE DR S 2 HEE LT,

x® 46 REBFRE

N N N el S L0 il N M 7 W il B 20 i N MR AVN
=A== ~+-HE I jsys)
T s GERAR) | P
o dfiiig b oA
(mgfkg kE/A)  |° 25 25
7y 3 L
(mg/kg kE/A)  |° 0 100

1 AV —T A VITEEMR L ChEmlik o5

ZOfR, CrliiiET b U v ARETIE, SREEE Hl LT mPFC O
Wb (~8%). =a—u O (~16%). KO U T OEOWD (~14%)
NEBICRD bz (P<0.005), X512, FFETIEH, =a—ardHiz O
WREOE SORDY (1 10%) RO=2—10 -0 O A A DT
(% 25%) DA RICED b (P<0.005), —JF., 77 I VA& GRET
HZNBOZBLEMA BN Tnote, BERY, FH bIXHHRREOE < &
M7 b® mPFC OMIEZLEFHFE L, 707 I U HFAEEGR 2R b O
AT U TR el 2 B Li- L LT 5, (B 108)

(7) SHEDFELD

AR R S5 K ONHERRBA KR 7 B =7 AT, ARICE > THERIEE 72 D
BAREEME L2 &I LT,

KERGFEMEIZOWTIL, 74 48 BN & 535 (Til 5 (1972)) 12BN
T, BEOHKOBEOFANRD LNZZ LD, ARBRICEBIT 5 ¥ e il
fer NV 740 NOAEL # 71 mglkg RE/H (ki s LT) &Hlr L7z,
T/, T F2EBKE®RGENE - BN - BN AMEFEERR (T &

(1972)) 1B WT, HORHEFT L MERMOFFAPRO b &b, K
AEBRICB T D e dfEEES R Y 7 A0 NOAEL % 72 mg/kg (AHE/A  (ZE{LHT
mELT) CHMrL,

FNRAEIZONTIE, w7 2 2HEMBENAMERER (Tanaka 5 (1979)) KW
Z v b 2EME RGN - EEENE - BORAMEERER (Ti & (1972)) I
BWT, BEBAMITRD Sz &l L7,

AFEEMEICOWTIZ, T v b 2ERRIER G BN - AHErE - B AMEDS
A (Til & (1972)) 1ZBWT, HEh K OB O R E I ININE 23 7 S iz
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ZEnD, AKRBRICB T nlimEE ST N U LAOBEMWICKT D —EE K
WREMI KT 5 8MEICF2 D NOAEL % 262 mg/kg (RE/H (T ELAiE L L
T) LR L, EAREICBWTOHAHEFEEITRD bW EE X T,
FABHEIZOWTIEX, 7 v MEABEERB (Itami & (1989) ; Ema &
(1985)) DOFEFNL ., HEMWICKT 2 —i%EMEIC4%2 D NOAEL % 380.5 mg/kg
RE/H (CEhigi e LTC) L., RBEHMEICIRS LOAEL % 80 mg/kg
RE/H (CEMAiE S LCO) CHE L=, a2 nEE 27z,
MR BFIEIZOW TR, TV E S Ty b TR ST RS & —E D
P— FOFENTRE I, B h~OBFEREDOBRENH D, £D 55, Ozturk
5 (2011) OFEFIZE L TIX, HREROHIEKR OHEBIZZ OFERHD | b
F~DIEDRREETH D Z LD, HREMEICR S NOAEL %4 Wi 5 2
SITHEYIThRWEE X, —J7, Ozturk H (2011) LIS OERIZE LTI, W
THORBRLEHEICLDLOTHY, NOAEL 2| T& 2o 7,

Dbz b, KREESE LTI, HRESE LR OHRBRKET v E=Y
A DF/hO NOAEL 1%, 71 mg/kg RE/H (CEbhizg s LC) EHWr L7,

3. EMZBITAHR
(1) PUILF—MEBEESZXRELE-BOSHAER

MRS (IR KET =T LK IZBWT, 7 L — MR AR
FELEMGRE L nlilifgy ) v AL ediiiE s N v AEEh o
WRERHE N N HE KR T N U 7 LSBT o 0 AmRER O R, ERED H®
HEINTWEREBE/BERIIODE 47T OLBV THD (B 4, =7EL. Z0H
5. Botey & (1987) X, REFEEEZRE LIzl E L TARITZICHE S
NI Th 5,

T, ABHTICRE SN QO MA TR, MEAFE AL L LY o difi
e ) o LB 2R AAR RO R, JERE & GRENRE SN TN,

O HER#EFER—E
& 47 ROBMEGABROER
xR FE (R LR E |[BRES FEAR S Z HR TR
%)
50 miAME (HAEEE % [dE A 12 7K 38(10 mg (Hi[E])  [RLEE, FEA . &b, |Prenner K& O
RN SO 3Tl NURY A B, %, Mz DFiE|Stevens (1976) ;

aegEo 7 Ly
— I it~)

J%

TN

JECFA (1987)
THIA (8 109,

Iz
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g (G EE R BEBRmE | BIRES RN 2 HRCik
%)
90)
13~64 B 3 A, |E 7 B A 225 mg (%@) —#& (FEV1) ®fX|Freedman
s N (W) TRV DA baizg & | T (12%L0 ) (1977) ; JECFA
LT) (1987) 12 THIH
(M 110, 90)
67 ittt (WiE) == IR Tl N SRUE ST A Baker © (1981) ;
FTrU T A JECFA (1987) I
23 ket (Wi 2. B o ff i 2500 mg  ( HL|R KPR O B oA R THIUE (B111
FHrU DA |E]D (440 L/min 7>% 100(90)
L/min)
27~65 WH AN 4|8 v A1, 5. 10, 25MGEARJER. FEVI @|Stevenson & O
A (Wi ) VRN K50 mg (30[f& T (34~49%) Simon ( 1981 )
saniillCE D) JECFA (1987) IZ
THIH (112,
90)
24 AN (FEHEIMEY | B v AT E210 mg . 25[VHILE RE . 5 <|Schwartz (1983)
LV F—MEE ) i) mg. 50 mg. |, MEET (M 113)
34 ettt (AEIRHR T (F+ 3110 X%, v5H5< b
HEV, HEERED B B O F
BT LLE—) VI EE T
25~59 At 12 AN\E m MG 21 . 5. 10 . |[FE%r 5 AY 722 I EUE K| Sonin /SO
(BT 57 4 F|F FU DA |25, 50, 100 K| & HHEAER Patterson (1985)
Fi—) O 200 mg (15 (&1 114)
53 bR 5-)
22~55 itk 3 AN m #iREEEL . 5. 10 . [FEVI oK T (38%~|Yang & (1986) (=
(Wi 5L VRN 25, KU 50 mg|65%) . M K O | H 115)
(20 75 [ b | T, % IR 8
) MR NES . ZEN% . EUE .
AR, B, TR,
BREIRER
38wt (Wi k2 == R TN RN RUBRRAE Acosta & (1989) ;
T rIDA EFSA (2016) 12T

SIH (2 116,
23)
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g (G EE R BEBRmE | BIRES ER S 2 HRCik
%)
27~46 W BEME 6 A, | o H L. 5. 10 . |[FEVI & T (20%L4|Sprenger 5
T N (RS 7 Y oA |25, 50, 100 K| ) (1989) (= W
WS HOE) % 200 mg (20 117)
SybE 5
34 a— VA R e fliERL, 5. 10, [& 9 - 1. &I . |Sokol } O Hydick
PE (7 L X — P& R A (25, 50, 100 K&|EE. B L OIREBHA (1990 ) (& W
K, BRIV —TIE, ¥ 200 mg AR ONENR, FHE 118)
R MR SR ZE )
22 et (GREME & E o il A F2|25 mg (Hi[E])  |ZERRZ . & OFEZA, |Belchi-Hernandez
i 55) VRN i, FE 7 IR EE 5 (1993) ; EFSA
(2016) 1 THlH
(B 119, 23)
36 it (ME. & E o fl b EE25 mg (H[E) |[FEVIOMKT (24%) |Wuthrich
%) FTRU DA (1993a) ; EFSA
37 WA ME (FRMEO|E v 8t #2(50 mg (H[R])  (ZERZ (2016) 2 THlH
DR, MEMT MY A (M 120, 23)
VI, R R )
47 B (FRMEO|E v 8t #8250 mg (H[E]) (22 Wuthrich 5
AVERERS . A R Y A (1993b) (= M
VAR, P IR ) 121)
12-23 HM 10 A, [P o A EEL. 10, 25, [FEVIi DI T (20%) |Gastaminza )
e 8 N (W) F rU DA |50, 75, 100 K (1995 ) ; EFSA
O 150 mg (10 (2016) 2 THlH
Sy TEIRE 2 5-) (B 122, 23)
25 WA ASGYE (588 o B 1210 mg (B[ B ICFEA 2 9 #LGall & (1996) ;
DS OERAZITAL| T R U oA BEMERZ R OVERR  |EFSA (2016) 12C
BEE S5 55 DIEIR) 5IH (ZH 123,
23)
53 it CRERFEIZ|HE A 2 /K $2(200 mg  ( H|IRFEPHOALBEIMEEE |Park and Nahm
K 2R JE P OFLBEMEF R Y oA (5] (1996 ) (= K
T HE) 124)
24~31 it 4 NV v 8 6f #2145 mg (H[R]) |[FEV: DK T (15%LA|Vally & [0
(s L) FrU DL | ) Thompson
(2001) ; EFSA
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kg F (R B BERmE (B NS 2 B 3CHR

%)

il
47

(2016) (ZTHlH
(B 125, 23)
56 % HME (6 20 A|E = i A 210 mg (B[E)  [Ker, BB & NBHD|Asero  ( 2005 )

M. ., EEEOT R DA REPEIRK EFSA (2016) (2T
FH D REFEIK) 5IH (2 126,
23)
2~6 /R (Zc7 6|HE Wit Fe K #|6 mg &5, JE|MEFEDH - 7= 16|Botey > (1987) ;
A BF2N) FTRU DA PREZRTUE B4, 2flTERZ | JECFA (1999) (2
(FAiEEE I 7 L L IRF[EI 1% 25 mg % THIA (127, 99)
¥ — 0 BEAE X B 5,

)

W) FEZEICBWT, 5SE 9 150 mL 12 300ppm OEMEEN S END Z Lnb, HEL & LTHE LT,

@ #OARHE (Robert > (1986))
AT v A NRAFIENGEBRE 120 4 KA T v o1 RIS EE 83 4,
R HEREES U 7 ADORO N T EE 48 D LBV EERELRE L, ERR
720 X 30 4y RIRE CHIEAICIERT 2 ~EER A7 U —=2 7 & Bk G
1) REMShTND,

& 48 HEHRE

BERE R
E R iy U 7 A (ng) 1, 5, 10, 25, 50, 100, 200

T, RER T O LGRS R ONTIEAT a4 NMEFEEGEERE 5 4
MOATaA REGFEEEE 7 A28l LT, 77 8RNI 1 OfF
ROFETE r gD VU AEZEBERT 52 _EERAR GRBRI) 2%
T35 38,

ARBR T OFER., IEAT v A MR EREE 5 4 (4.2%) KOAT e A R
AN S EHE 164 (19.3%) T, B rififfifgh vV v AER% 30 /rFLINIC
FEV: DK T8 s N,

Flo, RBRIOFER, FEAT v MEFEMEREESE 14 (20.0%) KR T

38 REARIEE X, 1RBEICAYZ T —A I dliiiiE s U o A2 5mE & U CEI%, D7< T 3 HIE
2 Chb, 2B 1A &IOS E 2B E L 7=,
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74 NMEFMEREEE 34 (42.9%) TFEVI KT L7z,
ARERXTR & 72 o o BB 2RI 1T D iR M EEUE O AR HEIL 3.9% T
bY., FOEHIZ izw:w’ Hz‘iﬁiﬂ BEENZEEN TV,
Robert & (1986) I%, BRI I T 2 il ER YR FUE O A 21X
B9%NLLTFTHY, ATHuA Fﬁkfiﬂﬁ%%%% TR bEWY 27 2H3 5 Lk
a7z, (B 128)

@ SEEH
a. MAETRERER (Fine 5 (1987) ; EFSA (2022) (ZT5IA)
T BIL, MindOWAFREORMEZ R LIZMRTH D0, B
RS TWD THERES) KO THERBBKET =7 LK) 1%, &
B o OB AR (2 — 800 "R sE & U ClFifE L, s A 4, Jilin
5%@7@“5?%@75%5 b, BEERE LT,
TULFX—ERBEEELENSRE LoHmEE T Y U AIZET AR AR
ﬁﬁ%@%%\fﬁ ERHE SN TWDHRBRG RITEK 49D LB TH S,

& 49 WABRAROER

X5 F (KRR BRERYE  |[BRES N 2 PR STk

%)

22~30 WA 5 AN, |#fiEET b 0.03, 0.1, KB ZAE . tE&GE|Fine & (1984) ;

s N (hikEh) U LW (0.3, 1.0, K5t (SRaw) OHEIN|EFSA (2022) 12T
(pHY, 3.0, 10.0 51 (B 129)

pH6.6 X' |mg/ml (WA
pH4 ® 3H [BHLIE & L
O pH O [T (1 571HkR
wam) (&5

b. #O&%HHE (Taylor 5 (1988) REXRHEDR)
DL O AIL, HARERE ~DmBUIENHER STV D B 2 x5 &
L7 TH DM, BIMICE LTV D iARERIE I X7 2 @B SO & i
BT ThDLZ b, BEERE L,

AR EUE CTh M EEE 8 A& xIgIc, fHMEEEZ SRz
T DM AR T S EHEMR T T B AR AR Ef ST D

Z OFE R, RS T Lfk%#‘TwmrE(w%)iEMMﬁ
_Lﬂi%ﬁ#é%@@%ﬂEMMﬁ%a@ﬁm%ﬁﬁLf%zﬁb%ﬁ
JET D EIFRL RV E RO TWD, (ZH130)
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(2) EHHEF
WP R E THAREE KSR T =0 LK) IZBWT, /A, XiE, #1
BB Tl e, TR ek E NS HAREE S Y v AR O e e N Y
U LA MERE 2 R E & LTRSS EICE T 2 M AP RF SN TR
n R4, AT, @ ®. @, ®, O, XCOD L E=x—2EieH
ABHESNTVD,

D fEFIFRE (Tsevat & (1987))
ﬁ%%ﬁ9%mn%ﬁaaggéﬂéﬁmﬁhﬁ@ﬁ@x%m4Pwﬁﬁ%
BE (B, 833 W) BT T 7 47X —ILERZ LI LIZEF ORE
ﬁwa%VCw
ZDBREIL, %h*%@ﬁﬁ LA BERIEOREERERSH Y | BE
LA NG THIX AR LTFEZICDENHEL, FERREEAE - L2
ERDHoT-, (B 131)

@ fEfIFHRE (BEFES (2018))
TEREEE ST SO HERATRE (B, 66 5%) A, BKIEZ SR
éﬁ@ﬁ@ﬁﬂ%%mﬁ%%ﬁ@ﬁﬁ@%%z R 2 \TIEIR RT3 G 38 6D 7o 72
%Léﬂtf%@ﬁiﬁﬁbhfw
_@$% WEICESE WL RATIRZIZ 7%74?%&—%%%%Lt
%Eﬁ%oﬁm(ﬁﬁlw)

® ZEEEEE (Rost XU Franz (1913) : JECFA (1983,1987) K U* EFSA
(2016) IZTHIA)
s N 7 AICHRE T N U AEZROEBRSE SR BRAEmINTED
F 50 D EBY OIERPHE SN TS, (23, 133, 90, 95)

*& 50 JERBIEREHER

s | RAGE ESAS TN

A 5.8 g/H*Y X2 H (i) 2 HEO&E%., EIEDO D XNV KO
BIE (ODF VW, BHR. BX), EEAE
M. RUES%)

A 4.0 g/ H®? (HERO#KE) (72 L)
A 40gam”x95<@%> (72 L)
A 2.0g/H X5 H (i) (72 L)
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A 1.0~3.0g/A™ X3 A (#fE) |2 AHOHELGHZ, BOEK

RO a— b —{EHE 3 HAOEER, BWBER LD
fi g Dk

A 2.0g/H X2 H (k) (72 L)

A 1.0 g/H X3 B (H#f) (72 1)

B 2.0g/AX6H (k) (72L)

C 4.0 g/ A (H[EIFE O 5 WMLWEBORG, 77 7 —E
RN

C 1.0 g/H X3 H (i) 1 HHO#E#%, W
IR0 3 — b — B HUR M RTIER, RO

D 1.0 g/H X3 B (Hf) (72 1)

E 2.0g/HX3H (k) (72L)

E 1.0 g/H X3 B Gifi) (72 L)

F 2.0g/H X2 H (k) (72 L)

G 1.0~2.0g/H"™ X2 H (#fE) |2 HEOEEHZ, BHiF

A1) TEMbRiEE LT 1.3g/H
H2) “FMbhigE s LT 0.96 g/H
#3) 1HH 1.0g/H, 2HH2.0g/H., 3 HH 3.0g/H

7#4) 1HE2.0g/H, 2HHE 1.0g/H

@ #IZ=ME (Tollefson 5 (1988))

KERMZE - ICHEREBE VX — O ERICER Y AT MG S
MR L DA ERICO ST OfRER. BMmBEEAERICZ R Z M BIX, 5
FEORWIRIZY 7 23— {0 280 ., ¥ 7 X /3 —LISN T OFHER 5 K OV
¥ 143, SO 1114, WEM S EThH -7, T, HEIZHE SN
TV DRI ESUX T LV — S B U7k (RER IR 314 {1, "
NES 50 1, WETIREE 64 1, FFIZ 64 1, FEA 61 1F, JHTIER 58 14) K UVH
EEARFE CFF 112 £, R O X5 112 14, IEERIRE ) OV 88 1) T
ST, MEINTEEREEDEL (74%) FLETHY ., FlzHE L 05D
BEDIH, 66%70 20~59 T, 27%0 60 Ll EThH 7=, S HiT, Wl
SNV HEHE R SOSEF D 23.2%IZFER N EED e S, BERITOTNTH
ST, WAL BEOLETCEFORE L H -T2, (B 134)

® &R (Linneberg 5 (2008) ; EFSA (2016) IZT5IMA)

IR N—F U TCEBINTET AV a— ML VERSNS FRE. TRE
K OVR J& OB BEUESEIR IR 5 B E I L A (18~69 MmO ME/EL D

76



7V (n=6,000)) IZBWT, Srxtg e L2 4,091 A (BHE 1,871 A, %tk
2,220 N) ®5 5, TaAa— LEBRKEOERE LT, EXIE 7.6%, F&iE
3.2% K N 7.2% B DIERFEAEOHENH VY . FRE KR ORIEDIERIT.
BHELID L LHICAEICZ Ao, ERIEDIEIRTIX, 40~60 mOMNE
— 7 Thole, o, WTHNOIERS 7 LA X —PEER KON E & A EICH
HNH o7,

Linneberg & (2008) %, #HififEOWMIL, SESBICLVFEBRIND
M ESOSZBER LTV D & STV DAY, BB T CHMERE O AT il BR
IR T 55 E ) I\ B RF XD THY . KISHE 2 D3R
FXAIMMD R BT 72D Z EHRB L TVWDHE LTS, (B 135, 23)

® L Ea— (Lafontaine B U Goblet (1955) ; JECFA (1983,1987) K U* EFSA
(2016) IZT5IA)
Lafontaine & U8 Goblet (1955) 1%, #AfifEMEOEBIUZ L5 & F ORI RCH
X EREAEEE & LT 250 mg AHY (3.5 mg /kg REE) DL C—ARICHAT S 2
EERWAE L, HMBEICL D FOAMERMENED O TWRVDIX, 20
R R EZ LD b D THD E LTS, (223, 136, 90, 95)

@ LEzx— Willis s (1984)))
FDA [ iEfER o dfifiig ) NV U ZBBUEOHFREIXI AR TH L 08, KE
? 900 5 NDEE X B.DFE D 5 b 5% AN IR IBBUE D ATREMERN H D & L
TW5, (/] 137)

L Ea2— (Van Schoor (2000) : EFSA (2022) [ZT3EIMA)

Van Schoor (2000) 1%, —EbAiEN O o dlifiiEsT N U v AICBIT 5%
EIBBEEICHOWT, R o7 2 7 2 —fl, RIEMEAT 4 =—X
— (v a by, TaRFTTV0%) BEATDIMBA~ORK R L
Z DAN=ALNEGE L TWDLAREENRH D E LTS, (#1838, 47)

@ LEa— (Nair 5 (2003) ; EFSA (2016) [ZTEIMA)
FDA 73 1986 4 10 A F CICHifFRE IR L 7= R W EBRUCRER A H 5 & S
7= 767 BlIOFERINIOWTHHT LIz EZ A, FEAEDKIGIFAT A R
IR BB ICRA L TRV, £ IXMERIREER U < IXMERA 2L 7T+
T4 T7F T —NEE W, o, ABEERIE BEET 5 & ST 22
Bla T Lok 2 A, EHERMWMEBEZTOET 9 # (Fln - MEBIAH) KON
BREORLT 5 i (F - AR (XHMEBIERBUC X 2 TR H 5 &
L7, (ZM139, 23)
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LEx— (Vally 5 (2012) ; EFSA (2022) (ZT3IH)

Vally (2012) 1%, ERFEMEBEEOIXSTILZ, 50BN E G/
A OEREHC X2 b D THDH E LTS, 72, WEBRFIZBIT 2 EBEOIHE
W HIRBEUE DB RRIZ OV T ARHEIEMEIIH S DD, ZOHHEIX 3~10%
E—HLEREDR 2SN TS, —FH, TNUNHOEEEIT, SEIETHD .,
AT A REAEMER B, BEE R KGERBUE O & 2 BF & OMEME 720 B,
DHLH/NMNETEYENI 271350 | HHEBEERBUEICEET 5% < OETEN
RANZALPREINTND DD, WER A=A LFIAHTHL L L
TW5, (140, 47)

@ L Eax— (Wuthrich (2018) ; EFSA (2022) IZT35IA)

Wuthrich (2018) (%, FFlcE S E S CIIlEmiREIZ L 57 L —FRAR
MHESE BB &R END L LTW5D, £/, MWHEEEIC X 258 IGEI.
B CAER S D DL E A KOE ORISR EIHER T2 Z Lic kv &
ZENDZENEL ERRICHRBRE T LLX—Th L AREMIZN R VT
bHELTND, (ZH 141, 47)

(3) EFICHITHMREADFTED

II.

T UL —MRBRES LR L Lo dliiiiEy U oL RO a fiiER
MU D AEETE o fAEREN NS HAREE KR T N Y U AT AR 0 A
HBRBREIZEBWT, b NMIBIT kA 27 LV X —RR S BLO A 23 ST
BY., TOAFETME., BiF, ZHE, HILE R EL2IEIChz 5, FFT,
B B RBFEICB W I~ 10% 2 E O N i (S mEuc On Lz &
HEBORENDH D, 2B, ZTITED [TUAXF—KKIG] ITFEIITLAF
— MR EBEZEICBWTHET 2IERTH 223, GEFMIRFCEL D LHE
TETWRWERbEATWD, £z, BRENVETHOARIGHSEEZ S
Nz OHRELH DD, ARISMHE U B EMERE OBEEIT#RE I L - T
REZERSHY, HIKFEHAEZ GO -ENE R T LIIR#ETCHD &
EZ T,

—BEMEDH#EF
0. X0, WHEEESELOHERBEAKRT =0 L%, BATIE Bt &

UCHET B L 52 b5 = &b, A4S H OBBEOHZHI Y7 -

X, CRRERREIC O W THERF 2 T o7, o, EREEEL Y U ANGAEL D

HYTEA T R OHERBKET V= LN BAE DT =T LA F D
WTHHERHEIT o T2,
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1. BEOER=E
(1) ZE&1EmR
AR BEHEDERE

7.

a.

BAEICH T, ARG T, e LTRESh TV, (1.
(1))

I—=4y rN\RTy FAREREREICEOCER=E

HAS HEGOE RS 1T, DM 2EEO~—Fry bRy FHFRUTE D
BREREOMKE (B 142) #5IH L, THREBES 1250 T, BAHR
B 9T L DN OTITRH SN o T ERH L 4 F7m. FoREE
2T LTI, FoEIE (20 L) 1T, e s LT 0.236
mg/ N/H Th o7 L L Tn5, (B 3)

W REE TR KET V=T LK) IZBWTIE, UTFToEED
HFFL T D,

FEEHEHEHEHIL, ER 28 FE~—F v bRy M FRIC L 2 BEE
EREFEME L2 A L, WMEE sofie— FEIEL, i s
LT 0.164 mg/A\/H T, % JECFA ADI (0—0.7 mg/kg AHE/H) tLTIX
0.40% Th o= LFHHALTWD, BIHKDY)] (B 4)

A0SR E G SN RO O R CIX, THMBRES] &, 2021
ETHT IR L L CiRE SN THRERKSZET =7 LK) 12O
T, TOREDO “RLAiE L L CoEIE (20 L) X, IREHREZ
EDHHTTIZ0.03 mg/ A/HTH Y, FaiEalklZ & O454H Tld 0.28 mg/ A
IHCTHh-oT= @ snTnsd, (B 144)

b. £EEMEHARICESERE

HIRS VB EEREE X, [RAARIY OLEMMERO 2D OMF5E] (4Fn
2 RGBT RE M FER) (BT 5 TAEEREREL EICL
TR EREOHEFHIE DL 20198 (5 12 BlE&lmeE) (Bf 24 3
H) Z5IH L. ZOWEERNG, THRBBRES ) Bk “EbMiE s LT
OEREOBFNL, 13.04 mg/ N/H EHEE L TV 5 (BHR 3, 145),

39
40

~—7 v bRy NG EMEINERETA R A EE Z S, R LI L 72RUE
ZEehisg & L TiRE A TE

4 RAFRE S L OSHTTCIIME SR o 7o Z B ONW T, BUSEEIETEFEF L, WAERE N R A FEE

LRI

BWIHMT 570 LBMALTEY (B 3, 142), 72, RBRICBW CTHRBENFRIN D 72

HELEZBND, (B 143)
2 BEALEZERD L, HELRE LEERTRIYOFRTAHLERICHONT, BHIT LI L -3s
8B HBREME LC MBS U oA, DREREET MY oA, TR, TEaliffiigy Vv s &
O T dliEET ) 7o) (CEEMEE L CREZIIE) . ATMEEICRIT 5 iliisES & R,
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W REEE THRERKET v E=T LK IZBWTIE, UTFToEEY
HFF LTV D,

FEESEFHEE L. BN OZEMRHEEMEFIE (CEk 28 4R E A= 5718
B se g bh 2 2) BRI 07 RO 72D OF5E] 1285
[ PE BRI A 2 251 Lo RN B B E O HEGHZ B 2098 (58 11
[ElEAEHE) CERK 29 42 3 H) Z5lHL, e LThRESN TS =
Fe b it 28 M OV RREASE I “OFMER RO, IR Hko @i & L
T@ﬁﬁ%@%ﬁﬁ\mﬁmyNEk%ELTwa>@ﬁ%b@ﬂ(%%
4)

B4 R ICHRE SNFEROFRE BI2I1T SRR CI, [HAtERE
S5 RO TEEAE L L COBREORTIL, 12.07 mg/ AN/H EHEE LT
Wb, (ZH 146)

c.ﬁﬁm%x—aﬁm%

RS EERIEEREE L, R 5 OBV, L E L COERGFENE
FHHUE TR ﬁéﬂfb\éif@ﬁuu IZHOWT, [FE R - SREFEO RN
BER— AR EICS 2 OB MICHT DR KEHEEZFEL T, @nmﬁﬁ*
HiERE (TMDI) ZH#EHL7ofER, —HERE (TR e L0 |
¥&28$\ﬁ&so%&@%ﬁﬁﬁ@Sﬁﬁ@ﬁwﬁflﬁuh@%é\
381.99 mg/ A/H. 20 Ll EDOHA, 403.66 mg/ \/HTHD EFHHAL, £
72, Eita. KO'b. OHFFE RN TEREN S S HFH SN FEKIZOW
T, EERMER - REREICBIT 2580 HICE EN D 85O H TR
BENRLDEVWEMORKRMEHEL YEZEMHEREEROBREIZR L TWDHT
DTHDH, Tbb, Bz, [hAKE 5] OFRKEMREILS gks THD
o, IPAREY ] DEENIRLEETHD [ZOMOREEFE] D4
112 A EIC—fIZ 5 glkg MERHIND LD L LTORE LD | WK HE
FrChHHLFHIL TS, (M3, 147, 148, 149)

AZLEH= L LTI, BUSEEGIEEGSE L O EFEFE OUAZ B £ &,
TMDI TiIi KRG E e d L& X, £7o, RMS AT G5 B O
—HEBIE TRRMERR & LTI L TR T D 2 e, AEREMEIRAIZ D
KERELYV b~—F vy MR Ty FHAEREFAICHES EIRED T2

44 ﬁﬁ%fbuvA\&ﬁmﬁbe¢A\Emﬁ%@ﬁ)ﬁA&UtuﬁM&f%JﬁA

B[RRI ORBRIEO KRG R O R EICIE-DS < R AT 720F98) (B0 4 554 55 @R i se e
ﬁ%$%)t%ﬁéfé%%%%%ﬁ%%tbkﬁ&%M%ﬁ@%@%m CRIb ARG E D 1 FEEEINY S H
(3 13 [ ME) ) (B 54E3H) (BRCEENROTIE)

16 BUKSLESOEEES 1X, Ak 29 RO [E RAREE - RBFEICIT 1Ll EORSER— A BINEDBIH N e h o
27, 28 DT —H EHA LT3 EMOTEMEL LI EFHHL TS, (B 3)
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SRS EED~—7 v bRy FHFRICLHZEREREORERICILD &,
[HEREetE S ) KON THREEKET V=7 k] OIREFEEINS D 20 %
Vb NoHeE— B ERE, @i s LT 0.03 mg N/HTHD, iz,
FoRHERE N B O 20 Ll o NOHEE — HEIEIT ZE ki & LT 0.28
mg/ N/H THY, /N ARG D 28T D 72O R RS OHEE — BB
WMEEBEHAT e L, —FH, Rl L OHE - HEREIX, &
FhnE (1 bl lb) Tk, ZEERi¥E S LT 0.24 mg/N/H TThHDH, (B
144) WIT, KREESIZBWT, S5 FE i - IS B LU B9
HRBRAS KAIFNY— HERERESICHREE (UUT [R5 E
EVND,) EHERLIZEZ A, THREBES ) KO THREBKET v E=0 A
K1 EXGEHMY L U ERBEREHC BT D B LR L L COm & &
BREND, RINPDHKROBRA~OFENEZ bNT=DX, EIZUVA L Tho
7= (B 143), FRMEEOEREFEICB T 5 U A AL R o FoR B,
DEIED 50% Th-o72Z &b, WARMPORFIEEIEN 2 (FO5E%
FET D & FmE (1 mPl k) Tk, B S LT 0.48 mg/ A/H .
20 Ll ECix, CEfbhiE E LT 057 mg/ N/HTHD EHH L (1R
143),

IHIT, SEIEITFEDOEMICE L SN TEREIND EBXLNDLT-0D,
HEEEOH 278 (ERMERE - RERHAEICBWT, BIZ3HU R, 8B HE 1
HY7= 0 EEBE C1 AU BT 2 L RIE L&, LFRC, SFocEE
o - SRBEFHEICRB VT 20 ML EDOED 20.5% (B 149)) ORI L -
TEOETHEIRIND ERET D & AREFEmxE 5 B Bk OB EET,
TR bhiEE S LT 2.8 mg/ A H EREEND 48,

PLEX Y, BUEOARMFHME XS H Bk Z R bfiE s L TORINES,
AAERE (1l E) TiX0.48 mg/ A A/H (8.7X1038 mgkg KE/H)., F7-.
20 LA EOEKIEEIE D B 5 E TIE 2.8 mg/ AM/H (4.7X102mg/kg {KE/H 49)
EHERF L7,

4720 LA LD NOBE B LI L2 B O R A RICHEBEETNEHR L2BET 2 Th b,

B FRSFEEDO~—r v 32Ty N FREREHEORRHOME (20 mLLE) 1283 TERbhif L LT
OFBIUEIX, 0.28 mg/ A/H TH->T (B 144), ZOfEiE, £2TO 20 %L EOFOFHOBRELEEZ 2 L
%, LU, THfERESS ) RO THEBAZE T o= Ak 28RN L L-FriRhcBnc, —
BRLiEE & L COMTERE~OTERFTHIL, BICAEIFETHS (BB 143) OT, SEHIWEERTH
WZh-oTix, ZOEIEIT, i eEIoND, 22T, BERTH258E5ERETERYLTH LY
BEEE LT 20 mLh EOHERHE 0.57 mg/ A/A % & HIZHGEBIBOH 5FH 0EIE (20.5%) THRLT, T0
B4 2.78-=2.8 mg/ N/H LB L=,

19 20 L LK EIL 58.8 kg & L CHI (BR 144)
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¥, THAEKFET =7 LK) X, 2021 FITEHIEE SN2y
ThY . WINEGE THREKET VB K] ITBWTIE, FOME—
DOFAREESRTHASEESWNLD THEKET v E=T K] HED
TR bR OB RES . 0.113 mg/kg RHE/H EHEFFLTWD, 2 OHEEFTIL,
(HEfEEKE T v E=7 LK) OFHEERCTRINZRKE (0.2 g/L) H
ETOSREIHOETEIHEHIN, B2 THSEIERILEFE L EIREL
oA, CEMEE L TCEEIE 1L Y720 129mgAEL D E L, ZOfEl
SEIBHOHEEERE (48.2 mI/A/H 50) ZFL TS, 2L, SEHHE
OFTERFZ R ERENBD T EE20N5 2 EENDL, EEOER
L, YT -HEBIRELI D D nWeEX LS (B 4), L,
S5 FEEDO~—4y bRy FEFRIC L 2 BREFE TIE. AREMIC
(HEEKET v E=v LK bEEINDHZD, KERNOBAED THEKRE
e RO THRREE/KE T E= 7 LK) B3RO “bhiss & L CoOEIE
OEEHEE L. Bk THEEBEAKET vE= K] HED BRLH S OHE
E— HEIEOHFHEIIAW WD & & LT,

(2) AYDLAFY
(5% 5 AR E R - RERAE) XX, P v2ao—HEREIL, 1%
VL EDF L TIE 2,224 mg/ AH ., 20 A EOF 2 TIE 2,275 mg/ AN H T %,
(217 149)

(3) PYEZDLAFY

WM REE (IR KET E= T LK IZBWT, LFO LB HERHL
TW5,

FEESEFHE L., WNINWHEE (7= a4 YV L— ] (B 2/)
(2014) Z5IHL, B FBAEMEZERTLHZLICED ., HIEENICBWNT, 1
HY7-0+ 4T 10mg. FIB TR 3gDT7T =T NELASN, EASHTZ
TrEZTOIEEAEPRINENTE, PIRTERICAD E SN TWD LRI L
TWb, £, fF e FTIET VE= U LA L UIEFIR THESONTIRBITE
e, JRAPICHEIES NS EFH LD, (BIAKDY) ) (R 4)

F7o, FFHMEEICBWT, EHERE (R6) KREZOEBIELE LT, UTDk
BOHEEF LTS,

FEEHFEEHE X, Ny THMEBKRET =0 LK) BMEHEER TR
LR RENETOLEE I BHOREITHEH I, 2 THR-GSE SEITEAFL

50 [ERLT IR 30 FEEEIENGE (H%) HESEORME GEEFRN) (2R &7z F500E K OVH MR 558 D I
78 (HE) HEOAFTH D 362,001 KLAE K UVERL 30 4FF FAERE - Seaa s 2 Ko, B0 bhsH
DOEIE (19.8%) ZAAAALD (104,013 TA) ICEUCEHEL, 1 AN 0ERENSH#HET SN TND,
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TEIRE LSS, ToE=U LA A2 LT 36.4 mg/LaanNEL D LT
W5,

AEBESL LTI, (1) TEHLE 1 AYZVoRE ) EHTE - IERE
(482 mI/AN/B) ZEFE 2. SEIWTEMNLDOT VE=U LA L OHTE— HE
BElE, 1.75 mg/ N/H & HEFH LT,

AFEERELTL, 1. (2) 2HEx, SEBEILERIND MY M
WMEEAKET v E=7 LK) HROT B2 AL F U BIREIZ, B MBWT
BENOEESNDIELKR L TEE T LW Lz, GIHKDY) ) (B
4) |

2. [HHRBKEE) OFEREEREEZRFA-ENRE

SRR (K 5) ICXiuE, A%, b & L COERFEOLED K
IR, BHERIEIK (SEIENPLT LV a— L ERELEZLORRIN
IS ES R (BiESESRHEE2ET.) ZMAT-bDIZRS, LUT THRERER
ERSEMN LW )) KOG ERSGRE MM 25 E IRt Ths, 2
DI L, HEEERENSSEEMIINZDSE I RBHIE., 2z FEE ANEI
THZEIT RV, £Z T, ALZESIT. SOERAEEGEIC > THEINT 5 2
Mm%ﬁkbf®ﬁ@$&0ﬁ)?A%ﬁ/@%@g%*béhT\ﬁ%%ﬁ&
EXRAEHOBREZHFT20ERNHD EE X T, ok, THMEBAET E=
ULAK XS EIHICOARMEAT IR TH Y, T =T EREILS O
R IEIC B2 Z TN &b, 1. (3) &PV, RINWHnE [Hk
BEKFET VE=U LK) OF =T HEIEICHET 252 BEOEREOHIZ
BWTEI AT BIZE DT,

HIMS B E AR 1L, FUS R ES SR MOBREIZOW T L TE
LI, ST Na—LTA Ly RORFBHEIZOWTIL, 2022 FRM~Y—T T 1V
R No.2 [CRLE SN 7 L—"—380D 5 b, ZOM 530D 2020 FDOHRFERH
(950 B M) (R 151) #XIC, FFED /) o Tra—LUA OIRFEREIT
1,158 5 KL/AFE L HEE L TV 5, (B3, 152)

AZESE LT, LRRoMBHZEE 2, B EERIE S SRS O AR T2 <,
MG E B Eir ) T ha— UL oS (T2 (1)) KO/

5

—

(18.04/99.11) X 200 mg/L = 36.40 mg/L

2 [=—=bT7 47 VAR—1] (20124 2 A5) [Z&kd L. 7 a—ni 1%REICHA 2CIE, @EOT A
VEBELTHLT A=V ERET DA HIES, TV EARETICREBEESE S LR ERH Y Kt
MAOHFEMW T/ T ha—LIAfrERIEL WD, EREiEhTnd (B 150),

AFHMETI, /T Nha—nLTUA OfGEE, BFOSEIBEEREL T T Vv a— L ERET HHIE

R, TNV EERETICRE ST L HERE, BIECLLTETO /T va— LT A U ORERE LTH
AV

58 ZOMIZIE, VAT A AN R—NT A A NEREEND, (B 151)
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YT A= AT A b OERE (TRE (2)) 2OV THRRTHZ L L L,

(1) JoF7La—)LI74 vDERE

A9 8E (BB LT 1X. /o T Aa—L UL 0% 20 mAEOHFE THIE
BLESDbOD, HE., 56 20 MU LELOFICLI->TERENIbDEEZ BN
HEHALTVD (B 2), AZEAIZ, WGt HEOFEERLEEE X (B3 153),
TN a— T A 0% 20 LA EOFIZ L > THEIREND LD EEL T, £
OERELHE T2 L & LTz,

BREICBTD T ha—nTA  rOBREOHFHICHWNS Z LN TE S
HRIIEONTWS, 2T, Fi2. I2h 2 HBIREERIEEREE 12 X HERM
BRFeE B OHEE (2020 45T 1,158.5 kL/4) #HW, T ZEFE4HED 20 %Ll Lo
ANH (105,407 T N) (B3 154) TERL7-ME (11.0 mL/A/AF) %21 HY7-0 2
ST 5 L. ZOEEEIL 3.01X102 ml/A/H &7 %,

WIZ, 2T ha—nTA i 20w EOFIZIA  SERRNTEINE LD D,
HHWE, FFEOERIZEL > TEREIND2DONZONWTHRF L EZ A, fHx
DERNEIZIILDENH D EEZ NN, ZORICET 5 Y 2 mi 2 AL
BETIIBLZENTERNoT, LOLARERS, HEEHEGIEEFEEN [
FREMOEE VIS T 5720 12, SOFEEEORELEF T HICE-
EEEHHALTWS (BE3) b dToE, FEEIEOS HE % FLICELT
SN THERIN., SKEEEOHHELUNOE (20 KL E) & TIHEBREICEN
ALDARERH D EERT, 2T, HBEEEOHL2EDHRIZEL>TETOD
ST Na—= LT P EIREND EIREL, FOEIE (BFIILEE RAREE -
KEREIZIBNT 20.6%) (B 149) % EBi 20 ML EO ANDIZERCTEHEAEL
723A. FOEET 0.147 mL/A/H 54 HEEF ST,

F7o. R 1T FEA~ER 19 FERMEBIUEE - BEEHRHE 5 E 2 7L
O— VUL OEREDEEEGD ZENTEX RV, ARESITEB W TR
LizeZAh, 20 B4 i/ o Tra—Ludgy (BHWE, VAT
A AMKE, BT Aa—LTOA TAa— LT —U 5% )T )a—
NIA L EFLTWS EBXONL2E8M) FRToNTEBLT, F#AENDL /

5 JERERIETEREE 1T, SO AEERENMTONTGA, 2026 FERERO ) TV a—L T A v ORTEER
Wi 12,600 kKLAFEIC72 5 L OFBAZ LTWD (Bl 3), LL2nn, YiRFEEIL, 2026 F0/ T L
I— VUL UHE (VT Aa— UL RS E I BEORFEREOARFHCED D ) T a— LT A DR
FHEDOEIAREND,) & 3.66%EREL ETHAESNEZLOTHD, (BR155), AZESIT, Y%/ V7T
W= A VRN EEGEEFEE DO THNICL D L ZARKE NI L LD 2026 FF GO 7 v a—
NI A OBRERIR DML R ARG NN Enh, BTG kEE ) T va—LUA o
WEOHEFHTHWRWZ & & LT,

5 FHATAE R, PRk 22 FEAMEBIUEE - BIEREOREREGHREE (B 166) IZEH T
D
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YTNA—= NI A DEREDOEIEGE/DL I ENTERP2TCbDD, KER
DE, BEHIAPL— IV a—R (REREHF), SEIRMEELY2—RA, K&
9 TO%RFAT AV B R OS5 E D 10% KAV ECEIOEIRE S, T /va—y
AVHERLTWLEHEL, ZNOLORMDEBEBREOEIGZRDTZLEZA,
20 LA LT 3.23%56 Th 7= (B 157), £ 2T, ZNHOBHOERFIC L

STETDO/) T hra—nLUALrPERIND EREL, BIEOHIE % LD
20 LA EDO NOIWZFEUTHELESGE., /T a— U4 VYT 58
OEREZEICBITS /) o7 ra—Ly A OB &L, 20 m%2L ET 0.932 mL/A/
HEHERF STz,

PLEXD, AEESIZ, /o TNAa—LUAL i 20 @l EoeToHiz
TEIESNAAREMEITE 21T Wi, 2T hva— U4 o OEE% 0.147
~0.932 mI/A/H & LT,

(2) Jo7NLa—LoA4 ohsDERE

® ZEIERE
AREERIT, £ 5 OFEHAREELERICBIT S ARG O B
LT KREFRE (0.35 glkg) 2N/ T a— LA PEFE LTSS
EREL, ZHNICEFE (1) THFHLE, T va—L TS v OEIE
(0.147~0.932 mIL/AN/H) #F L., /o TAha—nLUArnbo [HREEE
) OEREZ s LT, 5.1X102~0.33 mg/ A/H 57 (9.3X 104~
5.9X103 mg/kg AHE/H) EHEFH LT,

Q@ HhUDLAFY
AEESIT, £ 5 OEMAEELERICEITS Yoy va) o
fefbhfiss & L CORRIEFERE (0.35 glkg) 25/ T /va—)LU A o fIZFAF
LB EaEIREL, /o Tha—LUA AR L T okt ) v b
HkD AV v AhA A OFEEIL, 3.1X102~0.20 mg/ A/H (5.7X104~3.6
X103 mg/kg {AEE/H) 58 & HEF L7z,
AEFERELTUL, 1. (3) ZEX., /7o Tha— UL rnbERS

56 SR 17 AEE~RL 19 FE RSB EUEE - BIREREICBVN T, SEI AL —FVa—R (RARREH)., &
EORRRILY 2 — A, 5EI T0%RHADKEL TS E D 10%HEH A D EREO 20 Rl Lo FEEEEREIT
0.737g/IN/H, F7-, 20U LTINS OB EZEBET 238 O EREIL 228 g/ A/HTH D, (B 157)

5T )T Na—AUAL DB 1 E L THE L,

588 1. 2KON&EY, E0llifilg sV v anbEUE2 ) LA A KO BLREOWE EDLIXFE U TH
BInb, UToLEBYEHLE,

ol ) U o) HROB Y T AL 4 OEBRE

="t L L CORKERRE (gke) X/ v TAa—LTU 40— HEBRE (mL/A/H) XB U 7LA
v O E AR O 5 &

=0.35X (0.147~0.932) X 39.0983/64.06=3.1x102~0.20 mg/ \/H
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o TEalmfEs VoL HROH Y U LAFABEREIT, & FBRZED
HEMNT 2 /E L i U TR TE 2 &l L,

ENMEHIHZEDOFT LD
ALZEEIT, AR THREEES ] Ol HEERERZEE 2 72 B bhis &
LT HYE
- 20 %A BT :t\ i1, (1) OBEOERE (4.7X102mg/kg (KH#H/H) KW
2. (2) QO oT7ha—nLTArnbOERE (9.3X104~5.9X103 mg/kg
KE/H) #4837 L. 4.8X102~5.3X102 mg/kg {AKHE/H 59
AR W || B sl
728, 20 LA EOHERH X, SESHERN TV — LT A VR FEEDEFRIC
EF SN TSN AREMEEZZEB L O TIEH 52, Yt E 0L DY)
ETHLDOT, fx NiZho T, Y%EREL LR BERT 271/ 0D L5
2% 60,
-1 b 20 AR OFETIX, kg1, (1) OBHAEOERE)D 8.7X103
mg/kg AH/H
LD LI LT,

iz, AEO THRBRES ) OFHEESIEREEE XY v LA F 2 OE
BET, b FOARFNLERT OB LB L TEHETE D Ll L,

39 )T a— VU A AT, BAT. £ D 1kg 4:0—3*&{5@.&& LTO0.03g Ll EFEF LWL 5T TRk
B/ 2ERLRTNER OV OfAERE (R 5) OF, BUERSH, YEERESNZ, v T ra—u
T A GO B bR & L COBREZ, 1. (1) TTTOL?Euﬂﬁ’aihfb‘ékféi%ﬂéo Thbb,
2. (2) OTH o= HiFH EEHE L7200 H D EEZONDHDOT, YZEES ITREI 2R & o T D,

60 fxixX, 1. (1) OD?E%LC%M'C/S%‘EO@ODTEHXEE LTHEELTWE 482 ml/N/A%E, /T /ha—L

JA e LTERTDEEEL, X5, ERMBRES 13, %@fiﬁﬁ%ﬁ TARENZ BEREE L TO
BAREFRE (0.35 glkg) DETH /T/m—/w4 VHRLENCHERAFT B LAE LTca. TNHERERLT T,
482 mI/N/BD ) T A a—LT A DR il J sk oo “ iR bRfE 0.306 mg/kg R/ H % {81

THABEMENH D LHEESND,
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V. BEXERUVEREEEICE T ST
1. BAEIZH T 5
72003 7 HOREFEHENLO THEET Y v A, RERBRT Y o
Ay, TEeRiss), Teedmigs Vo L) KO Tee i Y oL
O L IE GHERRMmE L THED v FAT FEOT LA E D 28T
iz, W~y v afRlT b &2 THRUeR’ 0G| ICEET D (CERL
# e L CORKEFREIT 0.50 glkg Kiii) & &b, FLEEIIZTH- TEE
D1kglZOX 15 g EEGFLARVWEIICT2EZEBMTS,) 122D B M
FEEAIMOMKIE (B 158) IZX LT, BMEEEE ST, [F44E 9 HITU
TokowcmamL T, (B 159)

[HEAREAE A 6L HOWTHEE - gifirEREas B n eSSBS =N - I
ARSI W TITh [Z2D0REMEIZ OV THEM CTH 22Xtz &
HMBEIRNEEBEZ NS EOFIORERIT, YERES L L TRYLEEX
Dol

A 2020 E2 HOEAFZEE DO THREEKET VE=7 LK) OFHRIEE
B OIS FEHERR T2 12 AR D B R BRI O R HIC KT L T, B Z 2L RS
X, TEALAR R K OVIRRERYE 2 ke & LT RINEN R, ERENE. SMEE
P, KIE&E G, BN, B AEREE, & MBI 2% 2700 L.
[FI4E 12 A THEREERKE T VE= T 2K EI & LGl SN 58
B, BEMEIIEEN 2 NEZE X O, IR HERELFFET 2 HE TRV, |
CHEMLTWD, (BR4)

U IR E THBEKE T =T ALK ITBWT, TUVE=U AL
NZOWTIEBL TFO LBV EHMEL TV 5,

[T U= LA F T ONTIE, BEICGHMISNTEBY, 20%, #i-
RENFITRRO BTV RWNWZ G | RNETRE K O EIZBE T 2 MEHI To
o=, W THREERKET =T K] HEOT V=T LA S
VEIEIE, B MIBWTEENGEEAINDIELKR L TEHATXHZ &
NH, W E L CEUNCER SN S%E. i THEKET =0
LK ATHET DT =T A FATZEEITIREDN W L=, (5]
Hikon)] (R 4)

2. EFEHEFICE T
(1) JECFA 231+ B 5T

61 HERERT B YU U A WRHEEREET U U A TRRERE, e EERRT B Y Y AR n #REBRY Y U L, K
PR 5 1) 2 MR % & R 2%,

87



JECFA |28\ T, fbhisd &k OB I BT 25 2 STl 0 |
EFNENRDOEHICHY FEHLNTND,

1973 FOF 17 BISEITBW T, R biites X ORI 624 31l L 7= &
B CERLRRIEE N ORI SE L — 7L LT ADI . “EMbREE S LT 0
~0.7 mg/kg KH/H LR E LT, (ZH 160, 161)

F D%, 1976 FIZHMBRAKE I VT T A 1978 FITT AHET F U T A
1983 HEICHEMRIEAKFE L Y v AN L—7 ADL IZnz 6=, (B 162, 30.
163)

1986 D 30 FEIZAIZBWT, e bhiiss & NI hRRE A 634 31l L 7 &
By DANZEE Lz bR L O iiistEsE 7 v — 7 & LCo ADI (—fgik
figh & LT 0~0.7mg/kg (KEH/H) MRSz, £/, HAMEREIHICHBUEZR A
IZHRT DB OV TR 21T o 7 . ORBUEDHE R 25T 2 722w Y]
I NNVRREHERT S OFE TR mBEROBIUZ DWW TEREEZ R
H9 %, OMICE R RBERGFEFEND GG XEOERAEHERT L & LT,
(1 90)

1998 D 51 FIZAHIZHBW T, e bhiiss & ONIEhRAE A 642 31l L 7 &
. DARMZEEE U7z e fuhii g e OV RIS 7 v — 7L LT ADI (Zgfk
figh & LT 0~0.7mgkg (KEH/H) NHFr Sz, £, 0 OBEREHEE N
TN fR, #EIEOAEEO RS EZ AW 2 EBIREHEF TIX, ADI %
THElo 7223, GSFA ERE D&M H &R MO 2 H v 2 B EEHEET T,
ADI % E[Rlo7z, Z OS5V TCiE, GSFA FERI(ZINE S 72 & B O i 3
FEEVZL, FFEORLBEOFEHEN ROICEEOKEMFHE LY EW-
HEINTND, (ZH99, 164, 165)

2008 fFEDE 69 [MIEHITHBWT, E bl ik O MR R 650X < @27
PATONTRER, —XEHITIX ADI OHIFAN TH 528, = HE Tid ADI 28
WL TWD ESNTE, ZORIZOWNTIL, WL ODOHEFHR — H O L OFEEE:
FERRICESNTED , FNICEIRT 28MICOVWTHE R &2 2 &0
HoNTWHZ &, EIELICRM~DERAGENRRRLZ Z L 2L oo,
ADI i L7 X 9 (RBROBRATF A T 2 R O HEREC & T~ R LR
PR OB O ROV EEZZFTXE L3N TWD, (B 166)

BINFHnE THARERKE T v E=T LK) IZBWT, THEBKEY =

Eu iRy Y v A il b Y v A RS b Y U AR OHERERKFE T B Y T A
v rifiEEE s ) v A, Crifgigd MY A R MY U A HARERKET U U A HARERKSE U

VUL, WEEEKSES U U AR OTFAREET RV T A

64 v oiifiis by v A, YOl s Y v A, EailifEis s N v A, RSOV T A, RS Y v
A, TREET P U v A, BREBRAKZED LS Y A HRIEKZED Y A BREBEKET Y W AR OF AR
[NV

BRI N T b HEOKED Y U L BARERKSET P Y UL ErilliiiiEs Y va, v e iz

MU DA BB Y T A HEEET Y U AROTFAHEET B Y T A
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v LK) O JECFA ICHIT ZFHEIZ DWW TIE, SO LB & LTS,
TAERERE KK T v F = 7 AKOZRMHILMR TE Ao, GIAKD
D)) (B 4)

(2) REIZH TS

1976 4RI K E EBR AW 24 (FASEB) 1T L A Ee{bht i i O\ i Fe R
6DFEAMA TN TR, BIEOHEHESHEAFIET, AR~ORFERELZRT
AEBILIZ2NE LTS, (B 167)

1985 4212 FASEB (T &L % Ee b o} OVdi AR ERIEEE 66 DRFM M T oL 7= fit 5.
KBy OEMIZK LT, BIEOHEHAECHERFTIET, AR~OFFEXELZ R
TEBMRIILZ 20D, HEEOENDEELEL RF TR cXx v g
LTW5, F7o, ihiEEEFICEUR BRI LT, BIEOHEHESME
BT, PRITERWEIEE O ERELZREXIIR I ERPHDH & LTND,
(2P 168)

WINREmE THEBKRT =0 LK) IZBWT, THEBKRERT v E=
LK) OKRENZBIT HEHIHIZOWTIX, BIHDEBY L LTWA,

(HAREE KB T B =7 LKOLZEMFMITMHR X o7z, BIHKD
) (R 4)

(3) FRMIZ$H 1+ BT

RN &SR B4 (SCF) 13, 1994 4E1C b i M ONERR RS 36 DT
iZ17vy, bR K O RRER D S — 7L LTo ADI %, R {biii
& LT0~0.7mgkg {KE/H & L7, (&M 169)

F7o. BINEML 2R (EFSA) B Sxuid, 2016 FI2 b s &
OHRRERYESE 36 OFFEl 21TV, BT " ks L OMifiEREE - Lo/
L—7 ADI (ZFfbiiiE L LT 0~0.7mgkg RE/H) Z#472 60 & U THER
TEN, T—AR—ANUEINDIETOEENRLDELRTIENEEL
WS, OB ESZ V—7 ADI AFHMET S 2 L ARG L, (R 23)

X 5|2, EFSA FZ 3 01d, 2022 4512 "R LA K OV R A AR 36 O
S ATV, R ATRE R FE T — Z X— 2% ADI #EHT 5 I2IIAR+9ThH 5D
Bz, BUTOEEZ V—7 ADI Z#E L7, ZhoORMEIMMD Y 2 75
ik, E<@\E~—Y > (MOE) #ERX@EUTHD EFE %, Ozturk 5 (2011)

(M 103) OBRFHFIEMOEREFOILRIZESE, BMDL Z kO FEAEE T
H5 70 mgkg AE/H (CEEREEE LT) L0 HEVMETH S 38 mg/kg REH
/B (CEMbRiEE E LC) LHEE L., £72. MOE DMl i Mif%%k 80 73k

66 HifRERAKFEA Y v CrliiERy U v A HEEEKE T R U A CrliiEigs b Y v AR OHRRET b
VA
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I 67, ki O RFIISBEELROBNRET L2 B2 0050 FT VA2 H
We5E, 95 RX—t X A VOO ERKIMETO MOE (X, 10~17 O£ %
Br< M 68128V T, 80 AR ThoT-, M KHABRMENOHELT-BFIZLD
< BEL WG G, FEEOFHHO R KMETO MOE IZ2EMIZBWT, %
7oy 95 N—t U Z ANV OFIPH O/ IME K D KETD MOE 131% & A & D
IZBWT, WL 80 LLFThHh-o7z, ZNHDZEnDL, WTINORFIZLE
TV AFICEBNTYH, BEMEICEERH D Eibmtt T, 70, FIEREAGREE
i ST —ZIcHiox, b N NIRRT ERE SR 36 ICFET D F
FEIRFEOY A VI ATV, BFE, i, KD EU #MEO EREO S| = T,
71 RITLDLEREZEATRETHD Ll iz, (8 47)

W EE: THERREEAKE T B LK I2BWTC, THBRAKET =
7 LK ORRMIZE T HFHIIZ W T, IO ERY E LTS

F@M%K%Y/%ﬁ?Am@ﬁé'ﬁﬁiﬁmf%ﬁﬁmtﬂ(%%%b
D)1 (M 4)

(4) A—RAFFUTRUVZa—D—F 2 FIZHEIT 50

F—ARNTZ VT« =a2a—T—F v NREMF (ANZFA) 1%, 2000 #1121t
WD > N T RH R~OFHIZE U TRl 21T > 72 55 5. @%Mﬁﬁ@%@
BAORBIDRNE LT OO, BERNCHT DV A7 ZFE L, HEE
HFLTWS, (R 170)

F—=ALT VT « =2a—U—J v NEMEHERRE (FSANZ) 1. 2014 I
T U EOEREORIEIZRT HRARE T N Y v 2O IR L CRHMEE1T o 7,
7 U EOEREOREIRFE T, WHAEEA 42 (S2042) 130 E I, fthoFE T
SN AR 60 L [ UAL SRR ARk S, EICHERA 4 (S0s2) O

’C%U HmiEE K F A 4> (HSOs) k L’C@il XhT N ThbH, FDT-
w\ BRI CIX. Bl 7p 5 5 . FRRE T D RIEREE A A 1R
éﬂﬁw EnD, T U EEREOREIC ﬁﬁ%%f&)?A%@%bf% E2l)
TR B SEIN ~DRBFIL BLOIMPBEEH~ORBFIX ENHINT 5 2 &1

67 EFSA (2022) 1. #M4R%E 80 (2o T, MOE 7% 80 LA LA, MO AITELRWT & 2 EkT
5ELTND, E72, EFSA (2022) 1%, A§HMtR%Ek 80 ORHLE . ML FOARFHEFEMGEOELFHIAL T D,
< FEEI Al AR % >
M b a7 ARMIESRE (710 8) 25
FEF N> axRT 4 7 ARHERE (TR 4
<TEN e SR 5 >
N hF>aX ()3 v 7 ARMIAEE (T 711 h) 3.16
FERN R X a2 T 4 7 AREFAEE 1.23 (& SO VEP 540D 0.3/99.7 73—t o &2 A JUAE) & ELH)
<BINARHESELRER >2 (MEMRER (35 H) Oz®)

68 125 11 AN, 12~35 2H W, 3~9 7%, 18~64 k& N 65 Ll b

69 TER{bAiiE. HERiEET MU U A HRiERAKSE S U DA Vudififgt FY v A, ErudfiEgs Y v A, il
uL@sz DRy VA Q0NN uLﬁ;ﬂk%‘EjJ DR
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RNELTWD, F2, AP — REHME T, 1973 4EI2 JECFA 23iRE L7z g
bR K ONHERRER YRS 62 o 7' /v —7 ADI (—g{bhidE & LT 0~0.7 mgkg 1K
H/H) ZEETEL L2 LWVEY 2G0T 0 E LTS, v ZikE
Z. T EOEGHEOMEICB T 2T N v A0, BECT U B
FASOEHDFED DAL TV 2 iR A B 2 D AR A & LV DB %k
ET D2 EILTE RV WM T2, o, HMBERICBURREEE (5
O BBEE) ORJEICHNT 5720, Bl 10 mgkg DL EDORETIRIME L
A HREEERIIFEMELY) 2 hO T UZFR L iEe s, ZoFk
AL, R ICEUR R HEE I, IO ORMERET D OICHE e
ERAEMT 5, ZOFREMIL., 7Y EOEEICHE N SN D RERET R
vACbEHIND, (R 171, 172)

F7o. 2017 FI2SE ) ERLEIZET 2 RO T & L CHififgAKET v
F=U LD EIToTe, ZORER, BlITD JECFA O R bfiis & O M e
HELTOZN—7 ADI Zt) 0Ll L Tnd, Eiz, SEIEIEIZRIT
HMTEhEI L L COMMEERKET =0 AHEEOEERE DX BEOEA
FEMATE D THISND 2D, IE<EHITATO R o7, ThvbZBE 2.,
SEIHRIEICBIT A MTEAIE L COMBRAKET =0 2DOFHIZON
Tid, ARBEROLZEMIRLBETBO Do - LRI 7=, (B
173)

0 FSANZ (2017) (. 84T JECFA 0 "R bfin s K OHifRERtE & L TD 7 —7 ADLIZOWTiE, &T
EHFRMERH D & LTND,
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V. BREREZETE

(HE R AR | 1%, Tk, BAICERLBL Al RAFE EAAIOHETHEAS
NTWD, SO MERZENMOEKIEIT, SEENL TV a—LafREL
TABEEEIK (Vo Tha—noA4y) ZBWTHLSEEIHELERBRED IR
HE) 2FEHTEL X TH-0DOHKEEOL IR LD TH D,

AR 1%, AR T R bhisE, MHiEEKEA 4 v KRR A 4> D
HRRHEICH U . FIZ LA L FE O R 2>, £7=, FHEET
AR & L COBRGFENTED LN TS, THRERES ) O/ L2 2
FEhidHICHT=0 ., Z@bhig s LTO ADI O EEZRRIT 52 L &l otz

Wy THRRKZET =T LK) IZOVWTIHEH, BHLEEEZESIZBWT
2020 4 12 AICEMERFEESMAZIRY £ L i, BmHBKET E=0 AL,
AKHNZIT B R REC, LA ENTEEARRTH 5 = &N MmifRE S & @
Thv., -, THBAET v EB= T LK) 1T bR E L COREEEN D
52 EIZBWT THRiEsES ) B THDH LSS, THEmMEEES & T
KT =T LK BTN —T L UCRHMliZIT D 2 & 25 & L=,

[HERRERHEAE | KON THERRERKE T B =7 LK ICOWTI, dERERHE % K&
OHEEKE T =0 A%, Ebhiss, dmiEeKE A 42 K O A 4
DYEMRREE & 70D IR A A 24U D Z L2 E 2. W baiss, Wifg
U DA, WHiFEES N A, EolifiiEs U vs, Eoilifiigl by oL
AR AKFE T b U U LR OHEREEKET T =0 DDOLEMEITR D MR 2 HEIC,
TN—7& LTEEMEIZET 2R 2 REmIcIT 28 & L,

o ffifiifg ) U AL ETD DU T LA T ATONTIE, IINRHEE (DL
—EAEE ) U A (2020 4 9 HEMEZEZESRE) ITBWT, KNEIREL D
BRI SN TEY ., TR, ZeticBasdrsesLo7%k
HRIFERD I TWRW, Eo, IIEHhE 7 =n 7 bl ) v A (2022
FE2ARNLEEZEERE) T, 'DL—EAEET Y v A D%, Hil-/2miix
WOLNTNRWNEINTND, SbHIZ, £O%, FleMmIFRED 6TV
Wiz, RFHIEE TR, BRAEIRR K OEEORGHI TR VW & & L, £,
JUT A= LI rnbEREND TEalifififgh Vo] HEOB Y U LAA
FUEBREX, B MR FENOEINT &L i L T TE 5 Lk LT,

NINEHnE THAIEKE T =T LK) IZBWT, THmEgKkET v E=D
LK INBAELDT VE=T LA FATHOWNTIE, LFO LBV FHEL TV 5,

(TR LA T ONTL, BEICFHMESNTEY . 0%, Hil/em
FITFEO N TWRWnZ b BANEIE R OEEICET 2N Th o7
D3 WY THRREEKZET =T LK) BHROT U E= U A A F oEEIET,
EMIBWTESENOGHEEINDIELHKR L TEA T Z 00, I E L
THONCEHA SN, BN THREBKET E=0 LK) ICHETET
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BT LA FUTEEMEITIREN RN E I LT, BIAKDY) | (Bl 4)

RNENEEIZ DWW Cid, THEREEIE S ) KON THRRERKE T = LK DU
ENT-BREZEIRT S E @ bREO T AN ERES ., R bR O AT Ak
RIS <, ZE bise, dmiEeKE A 42 K OHAREE A A4 > e L 7=
ke L 72 %, HHNOMKW pH TIX LR ENEZTH 0 | WP EiEE TG E N
pH O EFACPENTRRER A A > DNMEB L 70 D, WIS NI A A4 1%, HFlED
SOX 72 Bl L » Thille A A ICER b SN D 0, =BbAiss 7 ¥ VDR Z 8 T
THilEA 4 ORI ELARKIC LV R#SNnD, 7y bTHE, I
&g LT SOXTEMEAE <. B B &l LTH 10~20 1% SOX IEMED TR T/
SNTWD, ZOkd, 7y FTiE, XTI v Lt U Tl A 4o o
I VT FZUANRRKREL, K 3~5 [FOHMEBEA AL D7 VT T U ABRINTND,
F7-. WHEEE OBIRZ IR She S ALR U EEO RN < . BRI
V. S HIT, BAKE I DR E L ORI L. EORENHEEE LT
BRI IR PRI HE S D LB 2T,

BEwMECHOWTIE, THRBES] KO THRBEAKRT =T LK) 28]
A & L CEEERT 5588\ T, R % K OB KET =
T LI, RIS E o TR & 72 DB w7 &I L7z,

Akt MERGENE, EERAEEESEORBEREZ RS LR, 74 48
RO 5B (Til & (1972)) ITBWT, EadiiEEr U A0 1.0%8L 1
OFREHTREOHLOBREOHANRD LN &b, NOAEL 12 o
D 0.5% & GHENDFEM L7z 71 mglkg (KE/H (ZE{ERiE E LT) &k L7,

RN ANMEIZONTIL, 7 &2 2EMRENDAERER (Tanaka & (1979)) KON T
v b 2ERBIKER S EM - AN - BOAAMFERE (Tl 5 (1972)) 128w
T, ERAMEITERD S &l L7,

PRI OV TR, EFSA 28 2022 4512 —ER LA 25 K OVl A R M EE o0 P AT &
1TV, Ozturk & (2011) OHERFHIEN OBRFOIERICH-SE, BMDL A 1Ek
DIEMEETH S 70 mgkg KE/H (ZEMiE s LT IV HIEVWMETH D 38
mg/kg RE/H (CREREE LT) EHEEL TS, LLRRL, HREROME
EROMEREIC S OFEZENH D . TIAE ) T v b TRE S - AR EEIE D AT A
b b SMET 2 RN TH D Z LD, HAAREEMEICIR S NOAEL % %
Wrd 25 Z LIFEE ThnweEE Z T,
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bz s, REES L L CIL, WMEBELZE N OEREBEAKET V=0 A
DO/ NOAEL 1%, 71 mg/kg AE/H (ZEbhids s L) CHIWrL7-,

bt MIBITHHRICONWTIE, 7 LAX—MREBEBRES BT 5 % K&
DA E T VE= U AL AT LA —BERIGHER O M RN G E TX 21
EEZLNDN, KIEFRABZEOZBNREGE T EIIRETH - 72,
L L, &4 B BE IR TIEE~ 10% 5 O & S iR BRHE (@I RUs L
T T HEEOBENRH Y ZRLA K ORI X 2 @Bk RO O TR
BT D8 A OB A T & LB R T,

BED THEERES ) RO THRBKRT V=7 LK) BHEO ZBLHE L
LCOEMREIL, SM5FEEDO~—4 v b2y MR EBREREICE S,
20 LA EOBGEEE D& HHE TIiX 4.7X102 mg/kg IAE/H EHEEF L=, S EIOfE
AR EREEZ - 7T ha— LT b0 @Bbiidke LToEiE
F. BEEEOHLAZERVPSEE I AN L — M a—2E0BRENSEH L/
YT Na— U A OHEE— BERE (0.147~0.932 mIL/A/H) &, Y T
WiERtESSE | O RIEER DK KR (0.35 glkg) ICHESE, TANETERIFELZYE
AEEL, 9.3X104~5.9X103 mgkg (KHE/H EHftFH L7z, Eiko — SO
BEAF L, ARIOFEHAEELERLZE I E 2 - "B s L TOEREIX, 20
Pl E Tl 4.8X102~5.3X102mg/kg (KE/H & 725 EHEEF L=, 72, 2D
HeEHEIZ, BNEERN T a— LT A U RNEEOEMICET S TR S
NHAREMEZEBE L CEH LMETIEH 8, /2R 28T 57201, =
DOHEFHEZ 20 UL EOBRE SRELT-bDOTH D, —J7. 1Ll E 20 R
B 2BAEO THMAEES) KO THRBKET E=0 LK) BHEO b
WELTOEMEIL, ~—Fy "2 Fry P FRBREHREICESE, 8.7X103
mg/kg RE/H & HEFF L7z,

AZBEST, WMEBESE L OCHREKRET =0 MMITEBREEN 2 <,
ADI ZRETHZ LILFEETH DL WL, £/, TAE ) Ty N TREBIN
AR R A~OREBIZE LT, HMREMICf225 NOAEL 244 2 Z & 1d3iEy)
TRWEEZDLLOD, MRFEMEICOWVWTE h~DEEDRENDH Y | EHTX
NS D ThHLHEZEZT, O, THMBBKET VE=7 LK) IZONT,
PN EE TRVWEOH AN S ADI 8 E T 5 MBI/ I Lz Eo
MM (2020 4 12 HEMZEZESRE) LI38RR Y | diEeHE S & O mEE K
BT =T MIOWTIEL ADI OFFEN Y TH D LHIWr LT,

AFEHE L LTIE, MAREERES K OMREEKE T =7 LD/ NOAEL
71 mg/kg (AE/A (ki & LTC) ZMBRMLE LT, Z28R%E 100 THRL
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0.71 mg/kg AE/H (CZEbRiEE LC) 2Ry THRERES ] KOY [HAREEK
BT UE=TLK] OTNV—TFL L TOADI & LT,

7' )—=7 ADI 0.71 mg/kg RE/A (bR & L0
(ADI 3 EMRIE K 48 1 [ 8 e G-k

(BhHE) 7B

(Be5-J55%) IRENH 5

(NOAEL D ARHLAT L) H &K OVEIE O RS
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< BIHE : BEFR>

&R HPRE

ALT Alanine aminotransferase : 77 =73/ h 7 A7 =7 —8

ANZFA | Australia New Zealand Food Authority : #—A K7 U7 « =2 ——
7 N

BMDL | Benchmark Dose Lower Confidence Limit : X F~—727 F—XD{54H
X D T FRAE

CHL Chinese Hamster Lung : ¥ 1 =— AL R KX —[ffi

CHO Chinese Hamster Ovary : v A =— A/ A A X —JiH

DMPO | 5,5-dimethyl-1-pyrroline-1-oxide : 5,5-2 A F/L-1-'a J > -1-FF T

EFSA European Food Safety Authority : BRI & 522 21 RS

EU European Union : BRMEH &

FASEB | Federation of American Societies for Experimental Biology : K[E 5k
GRSty

FEV, Forced expiratory volume in one second : —Ff &

FSANZ | Food Standards Australia New Zealand : #— A FZ7 U7 « =2 —T—
7 v R R Ah A EREES

GMP Good Manufacturing Practice : j# 1F 55 B &

GRAS | Generally Recognized as Safe : —fiXIZE L 72 D

GSFA | Codex General Standard for Food Additives : & UM EET 25 22—
T 7 A&

JECFA | Joint FAO/WHO Expert Committee on Food Additives : FAO/WHO &
[Al & SN B P 22 5

MNNG | 1-Methyl-3-nitro-1-nitrosoguanidine : N- £ 5/L-N’ -= h2-N-= f =
IITT =T

MOE Margin of Exposure : [Z< @E~—

NCE Normochromatic erythrocytes : 1E4eM:7R If ER

NOEL | No-Observed-Effect Level : #E/EH &

OECD | Organization for Economic Co-operation and Development : #%# 1% /1
BAJE AR

PCE Polychromatic erythrocyte : 26 4R I BR

PMA Phorbol myristate acetate : R/LAR—/LI Y A7 — k7T — K

SCE Sister Chromatid Exchange : fififk4e a3 AR5 #a

SCF Scientific Committee for Food : FRIN & MEIFRE S

SOX Sulfite oxidase : Hifiifig 4 ¥ > % —

TMDI | Theoretical Maximum Daily Intake : FRamAIHR K — HERE
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