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(1) Ay TZEMeRRE ). TEBEBT LU DAL, TREFRES LY DLA], TER
BN YDA RO TEQERERET YL ORZ
ERbBA LA, RIFEN AR (2R, 2) [ZESER, #EEE]

(2) #FHmy TBREKET7TVEZDLK] ORER
TIEBIAA], PRATEN BR(LBh A (ZH3)
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[ fRfbmisg ), THERRARD- b U A TREEREER T b U & Ay TE o diRiER
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LMEIT, X1DLEBY THD,

x1 &, LEXRUVIFE

s [#=2=2v o Z M
4 - R SO; 2 64.06 (ZM4)
¥4, . Sulfur Dioxide [69]
o - AR T N U D A Na2S0s - nH20 | 252.15 (7 KFn#) (ZM5)
(Bl4n = HERRER Y —27) (n=7Xi%0) 3| 126.04 (LK) [i& 44]
#4, . Sodium Sulfite
o RHEEREEE T R U D A Na2S204 * 174.11 (M b)
(BI% N K774 R) (8 44]
Hi4, - Sodium Hydrosulfite
4 - ErHEGiEE T B YU U L Na2S205 5 190.11 (M b)
(B4« A 2 EERET U UL BB [iE 44]
PR Y — &)
#4, : Sodium Metabisulfite
(J<511%4, : Sodium Pyrosulfite)
i - E eI U v L K28205 6 222.33 (M b)
(a4« A 2 EAERET U D L) [iE 44]
#4, : Potassium Metabisulfite

o o kR W

CAS &%= : 7446-09-5 (Sulfur dioxide)

CAS Z§k7% 75 : 7757-83-7 (Sodium sulfite), CAS &5 : 10102-15-5 (Sodium sulfite heptahydrate)
CAS 4% 5 : 7775-14-6 (Sodium dithionite)

CAS B &% : 7681-57-4 (Sodium disulfite)

CAS B§%% 5 : 16731-55-8 (Potassium disulfite)
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X, B9 MRESIIIAEE [18 17] T. Sodium Metabisulfite & 72> TWETDOTER
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B, B | EEMTELORELL B, V| REEMNTELORELL
= AR il gV = I - v B X E v ey SR
fe 7 UV | Lizboxno,), 5 fe 7 UV | LizboxEWD,), 5
7oA K| EULEICAR L CEOR voA MG EICARR LT
W e | cftd s RKRFEH., = W E o | 12t REEH, =
dioE 8| = 7k, HEEL qioft B | = 7k, Ml B
b U | EEECEEK (B E DD F rUV|TF, T4V a
v Al BT La—LEKEEL v L| AL — K, FEEAZ Y
(UL Tl EbokOonlcs s (L F | A TASA, FEE,
MR i | 5 Rt (BfESsE S5 R [ AR | B E. KD DKW
e M HExEt, MFZ0H fe M| ENIC
g L IZBWTHELE,) &
Wo,) LbDIZRL, AT Z VW9 ,)
DEIZBWTA L, ). (%) (%) (%)
1B EACEK I 2 5 5
EOBRHW., BFF 0,
T4V a A —
K. B Z E4Hh T
NS, PEE,. BE.
K& D J N TRAE DT
(%) (%) (%)
[HfiERE S o A ]

Ot B~ W DN+~

(FRIT, T2 fbhicg] OFEMEERERTH D, THEET MY v o [kl
Bifgs U oA, TE v Y v LAy RO TE el t U o L) OFEH
FAEROERIT, R TR bmieiX, | Z2 THGERR T~ U O A0, 1. TRERELER 7
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MU DA, ), TEefmEE T Y oA, ) KO T fifiig s v o A%, &

HIEAZ D)

WIER

AT

TEAMbARERIE, TF, SHEAKOEKICHEHL
TIE b7, bhisgIL, “EbhizE s L
T, DAL ITH > TUEZED 1kglZDE 5.0g
b, BBEETLEE I ZBRL, WH-T
IXZFD 1kg 122X 2.0g L E, FLEEIITH
STIEZED 1kg IZ2F 1.56g UL, =7
BT > TITF D 1kg 125X 0.90g LA |, #iM
LN, BEZ3F VKRR T 4V a v A —
RIZ& > TIEF D 1kg 12O % 0.50g BL |, F3E
WHORFHEORLEICH VDR 1 RES—F
VMU EEEET D RERET KO NE R L
e OEERLS, ), HEEIBHEIEIK (589 H
MNHT N A= ERELEZELOEPINIZSE
IR (BiESE SR E ST, UTFZOHIC
BWTHL,) Z2Mx72bDIZBR5, UFZD
BIZBWTHE L, ) MOVEEABIKIZMZ 5 5
EYRHICH - TUIZFD 1kg I2oF 0.35g DL
b, Fv Ty R F2 ) —RELEZESL<S DA
FEEHHEIZ L2 O T Z ICHPBEOfE i &
fFFrzboFE LT haEz ey FEILED
DxEWI, UTFZOBEIZBWTRHLUE, )&OFE
B> TIEF D 1kg 120X 0.30g LA L, HEL
HE A TASIMZH > TEED 1kglZHOX
0.25g LL L, KbDIZH-> TITZED 1kg ITDOX
0.20g LLE, 5 fFLL RICAIR L CaOHICHET 5
KRB 12> TEE D 1kg 29X 0.15g LA
b, HE R OEGICH > TUIFD kgl o
0.10g LAk, 2R EAENIIZH > TiEE
DL EH O 1kg 22X 0.10g LA E, ZOoR
m(Fr Ty RFz ) —0REEICHWD &<
HAE, E—LOREEIZHWS R v TN R
FEORGEIZTH WD R, BERD 1 FE—E
VMU EEEET D RERET KO NE R L
=HOxRERL, NThoTIEZED 1kg IT0X
0.030g(Zf 2 WM O F 4 HEEAETS I — ik
DO RO RIS OB 2556 Th > T,
o, [FEROE 3 MicEFsR8M(ar=x7
whr<, ) 1kg FICFAIZEOZE 1 BT 25M
Wps, “EbAiEE L LC, 0.030g DL BT
L%AE, TOERGFEUEEFLEVWE SIS
EA L iudze b0,

TEAMEAR L, TF, SHEAOEKICHEHL
TIER b7, bhisgiL, —EbhizE L L
T, DAL IIZH> TUELFED 1kg 2D E 5.0g
PLb, BBEETLEE I ZBRL, NH-oT
IXZFD 1kg 122X 20g Lk, FLEEIITH
STIEZED 1kg IZ2F 1.56g U b, av=%7
BT > TITF D 1kg 125X 0.90g VA I, #if
LN, BEZ3F VRO T 4V ar~vASY—
RIZ& > TIZ#F D 1kg 12X 0.50g LL |, F3
WHORFHEORLEICH WDy 1 RES—F
N EEEAET D RERET KON E R L
=bDERS ) ROHEICH > TEZE D 1kg
IZo% 0.35g LLE, ¥v> T v FF=U—(Fk
LS LAEEMHHEIC LI OXIEI N
ICWBEORE S 2T b 0B LTI hE v R
B LI DE WS, LFZOHIZENT
T, )MOBEEICH > TIEFD 1kg IO X
0.30g LIk, B{LAZ A TASRAIZH ST
ITF D 1kg (22X 0.25g UL L, KHDIZH-T
IZZ D 1kg 125 0.20g LA L, 5 %20 EIZHR
LTI 2 RRFIHICH - TIXZ D 1kg
IZ2& 0.16g Lk, HE A OEBIZH > T
Z? 1kg lZ2% 0.10g LAk, 2 O R EAED
WZIZh > TEZE DT X H O 1kg 122X 0.10g LA
+, ZooM(Fry Ty RF= U —0fl
BN S HAE, E—LofEICHNWD
Ry FW N RIFHOREIZ WD i, 1Bk
N1IFEN— 2 MU EEEHT S RIERET K
NINEREMELIZLDOERLS, NTH-> TEZE
? 1kg IZ2 % 0.030g(5H 2 IR O F 4 &
YERIN)— % D37 O R R & OB 5 5
ATH-T, 1o, FHROF 3HMITHET 5
(mr=%7 %K<, ) lkg TICFEFEDHE 1 HHIC
B 2imns, kA & LT, 0.030g
U EERETDHAE, TORGFER)L EEFL
NI IITER LTI b0,
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x6 [EHREKZEZUVEZDLK] OERE#E

UNIIEZES il i v

e AE T | WREBEKET VT 2KIE, REHIPOREIZHNELEE IR
YEZT LK ROSE STHLSAORSITER LTI 6720,

i KFET = LKOMEHEIL, EBEKkET E=U L
LT, SEINELILICOE, 0.2g A FTRITNERLZR, -
7L, SEIEOREICHWD S E D BRI T 2 HAiRKET
VEZTULKIE, SENBIMEHT LD L BT,

AR KFT = LKIT, Wb E LT, SEIHE (5
EYHOREICH O DIERE D 1 REWU L2 EGT 558 2 #HH &
Ozl LcbDzfR<,) 1kg IZo& 0.35g ML EERFLARN
LR LT ide b7,

[ 187 [MIFHA S 12 THERR WA A
PR T HMEE

AR BITHEEEOLED 72D, B BEICATILR WO CHEMEEITIFFICA YD £
A, FeHE K OEEEE OFMHIZ O\ T H [EETT,

7272, 8. FHMERE ORKE L ORIMEEOBEIC, 2 T v a— LT A DN TOMH
FEHEIZONWT, ZOMORIDGRIEHE, HHOHMICKET 25425 L72I1E 9 BV EEN
F9, ROEWERICENTEH Y £T2, B E2EZDLEALTICHHT_RENLEEZET,

FHREY
8. AX~DBREZ JHEB IZE W,

ZHBHEMER :
Gy A ZERICFAIE L, FERELEZRICARELET,

H=ERLY
8. AL~DBE I TEMbiiEE LT ZMFALELIZOT, THERLITIFEN,

[ 188 MR T CHERRWE 7]

F=ERLY

% 187 S TCOMmmER E £, 8. AU, JHEAEIKIZ [(SEIENLTLa—L
ERELEZLORCTZINICSE S B (BHSE I RH2ET, UTHEILC,) 2Mzx=boiz
[R5, ATFEC,)] ZBitLE L,
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1

I. ZREMITERIMEDHE

(%5 189 [HIF A 2> Ry o> Rl
HEERLD

EFSA 1%, A4 (2022 /) 11 A 24 B ZELATE & QAR EEESE O TR A 5L 2 B0
BRELLTAFLELRL [12 85] (V. 2. (3) IZbiBRLTCWET,), RHERLEOLT
DBEBEZBWTHIERARPRENTEY 7, BEFHONEDOATHHZER~ DO ES
[ZOWT Thif 2 BV L £,

RO BER 2T DI S 72V MERFEN D D20 H O T IR ZBEV L E7,
4.5.2.1. ADME

4.5.2.2. General toxicity

4.5.2.3. Reproductive and developmental toxicity

4.5.2.4. Neurotoxicity

4.5.2.5. Genotoxicity

4.5.2.6. Hypersensitivity and intolerance

4.5.2.7. In vitro studies

RILEEfEE

EFSA off, —f#EMEICETF 5N TS 3 1 (Dalefield and Mueller(2016). Ercan et
al.(2015) & 8 Mahmoud et al.(2015)) X, W& bit# T 2L L THSEGE L L EE X
i—d—o

EAHMER

EFSA FHBEICBWTBM S N7z KB G HEERBRIC O W THER L E Lz, 3 2ORRNKE
BWEBIERBRNH Y F L=, EFSA OF#IC LD L., 2 DlF=y RABRA o MR —f) 72 35k
A& B2 3BT, BV O—2E RO (v—F7 v B AT L) WINEESRmE &
LCRENITONTEBY, FiMas 32572005k E L CIXfE#EEICRITL EBbRLEL
77 ZOMIZEFSA LML CWET, ZbDE00 —REMICE L X2 2B
THMBEMEIERWE S I B bRuET,

G ZEE -

EFSA B#A0E RE B 35] A5 Adrtici+ 2iH (35-36 H ; 84-90 H ; 123-125
H) #ieR L., AfAE b Pt B, fims LTX, EFSA REMERETHAE
TSI B 2 RS B OOR SN R A RO E R A~ O FHEII M o8 7 b R
EWVWH ZETHRHENMELNE LT,

HHEMZEE

EFSA 7 [#HEOAREM Z PR T Zavy) BEDO, AFRARME L IX5 220X ) eilBiic
LR RBEEOFREEZ ICB O 2RI HAE LB X FT 0T, LEE4dD TEFSA B
HOE R T OB AR T 5 Fabli# TR S Bz 72 ORI E R~ Fh# 1 X
NWOFL S AE | \ZERWZ LET,

)
3536 HOIHH 4.523.TlE, BROKEIZLDIRABOBREIILL BT FORIMN H

V. NOAEL ZH|Wrd 2 5mbLidfimonenwe EbhE Lz, (i)

EOEEICLD2RBROMEITE W FORHAH V. NOAEL 2 ¥4 2 i

BonnwtEBEbhE Lz, ] ICELTTT, ZHAICELELT, ZRICFEBEWZLET,

(FHH)

Wiz, R 3R (4#) (ZRIL T,
1. [Zhang et al.(2006a,b)] (25U T
HEZ > Mk U CTHHE TRAZE L CREMEMRE HWTH o X7 SRS ZHE LT
FEERT LA, AMBAFEICET 2 RN RERIIMLEONVWO T, 25ER L
LCHiMiERICEHRIIAE L BbivE Lz, (k%)
7.1 mg/kg #H &% 8 M inhalation #£12, FEO X L \7E (§EFE) OWEEZ L TWE
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TR, AAOLEETREEZ L TWDDIFTHRWTT, AEBEEEORREE XS
NHHDOTIEWEBNET, 6o T, MERRAETMEICET 2 BRI s 55
WO T, ZEERE L THRMEERICEHIIAE L EbND] L) BERICEKT
T, (HH)

2. [Murray et al.(1979)] (22T

RBMERR ST~ 7 23 L OME D - 1o%t U CURIRWIM (BB R (CHL & Tl
AT L, RN H EOIB LTI IR 2 Fi L 7= 38 AR c L7223, #4EE
PEICAR D ESH E L CITFFM A CTMRO TZ LWHNETOHDLI 2B ETo L. 25&R
ELTHRMIERICREHEIIAE L EbhvE Lz, (ug)

RETEAH] inhalation HEZHFZO CS BIEMRA T, WM TELEIL)S, v~ T ADHT
HREZBEAEERTLARD OGN TWET, BILBIEOFE RO, RBT VA o 0ff
MR NDG, FERICREEZBEOLTHERELTATHLREVONE LILEF AN,
TR THLHY F9 L. [1B 35] 36 HD [In summary,] NHhaFE DHEEFIZ, TR
~OHEBSZEP B OB ERDICE D bONAH] LoRENSH LD T, HEEG
AT H BRI 72 B AT OBRMITEON S ZE H T, o T, kAt 154
FEIRAEHR E LTI A THD TZ LWARTH D) B2EEREE L THEHMEE
RICFHEEIAZE L EbNs) L) TERICER T, (HP)

3. [Gunnison et al.(1987)] 22>\ T

R R RV E R B ORET » N & AW TR ARERHE D52 B2 1~ 7= B¢, bk
MRV 2 IO K DB R REMEN S A S TWE Liny, diAERE o 28 213 A
ThY ., AHEEEICETLAERICONVTHEMAHTHBO CZ LLWHNETHLZ L E2H
3oL, 2BERE L THIMEERICEEITAZEE BbihvE Lz, (BF)

Zang et al. (2006a, b) OFER[FEE, 4 A DD inhalation T, WK O HATEEEE DO
BERLTWNLOTL X 92, ZAUFEMBAEFERBR TITen e BunET FEREEN
FRONTHRE L T 2RVERIT, &9 b ARLNRWTT), 72, FiEOSFED
RELBREL L7ZXL 212, ZOXRBETALEHYORBROMEN L L2 FHAL, THIZ
BILE LTCiE, THMMBEOZRBZEEZIIRAAETH Y, AEEEICET A2 ERICOVTHEE
AMAHTMOTZ LVARTHDLIZEEZETLH L, ZEER L LTHIMEERICFH
IARE] ICEAICREW - LET, (H)

MRS
4.5.2.1. ADME {225\ T, WL Ol AHEHc BT 288083 H 5,

- b MR 2 RS O N 15 4y

- Gibson et al.,, (2021) ZZH L, ROEEINT-HMEED 7T3% 0 H]EHEEZhF TR,
27% N EHIMICBATT D E LTS, 5| HOMG S ME

« B147 Tl S-sulfonates Xt OFLIR 23U

s HAM/SOX {HHENEWEEIC, ¥ o7 EAM % & ® S-sulfonates DBTERK S5,
((2016). (2022)) <—wCiRns B

- EFSA (2022) Tix DSH Oit#iZe L

[55 200 [E13 A 23 12 TR 7]

FHERLD

(AR T = Ak THEROTRE SR L,

FBEHS T (P28~) o, WHEEKET 2 E =T A/ U B TREKHEA e T
b EERERS & AR LR O THARIEIC 5 5 = & 2585

- BEH ST (P4l1~) & LT, #HBKET VE=TLANLAELDZT VBT A F 0D
W, THRRREE KT =7 Aok FRAME O T & B

THREERLTVET, CHREBECLET,

HITEMZEE
B LET,
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© 00 3 & Ot =~ W D =~

e S e e O S = S
W 3 & Ot = W DN = O

19

20
21
22
23
24
25

T O EER EEREE RO ESEEHEOMHERE 25 &, i,
e FU A, Eediiigy Uy s Eefiiiigs U UL KOS
FU DLW RNCHMBEAKET T LIZOWT, LFOEEBD THD, (=R
3. 2) [#zsE]

TR L. KRIET TIER 1 o LB TR LR, HRERKSE A T K
OHRREE A A > OFHRRAE (pKa; = 1.8, pKas = 7.2) & V. fFfEHITKIATK
O pHITKAET %, BEREET b U U LA U diRiEe A A4 =0, HhiieKET
VRS U A DfREE LT KE A A bR TH D, (B3R 32, 3. 22)

[, 66 (HifisKkFET > E=" LK 31)]

T, 2E L LT, S pH G U T b, dRiERKFE A A4 v K O ARz

AT NCBTHHEEREEZK 1ITRT,

= 1
SOs + HeO = S0Os ‘HsO s HSOs3 + H+*s SO32 + 2H*

1 BpHIZK UL E., BRBKEA AV RVEREBA A O OEFELEEE
(B5HE23) [#E2 & 14])

100 —
80/
60

% of Total H,SO;4

201

B r AR L, AR KSR O TH Y . X2 D LB Y IKEIERT T
R RA A 2T D, (B 22) [66 (HEAIERKET =7 LK 31)]

2
S2052° + H20 s 2HSO3

28



© W 3 O Ol W M

e e S o S = Sy
S O b~ W N = O

17
18
19
20
21

|22

wHEE T~ U o s, X3 D& B0 KT WKEISME T TF A hiiR T
U D LAROEMEEKRET U DA, o, KIS T CThiligkFET R Y
YN AON: R ¥ ol DRV /\ﬁﬁ“é”’ (ZM24) [192]

= 3
2Na2S204 + HoO — NasS203 + 2NaHSOs (BEKHISEHET)
NasS204 + O + HoO — NaHSO4 + NaHSOs (IS T)

FAWEET R U AL, K4 0L BIEEReH CHFiEE T b U U A KO
IR L (BRE25) [# 2 WS 08]. ﬁﬁ)luﬁ&'ﬂ— NU D NFHEEEA 4 &R D1,

=X 4
H+
NasS:03 5 NasSOsz + S
OH

AR EA
Wil A A 3, OHERRE O bAEHZ L > TAEL D] O “HERERE"
L. LAz b RIERD Z L VF 22 D TIHRVN,

EERLD
*ﬁ#%ﬁ'ﬂ%‘ﬁ@ THERAEE 2. DB, R LA S & FAREE ORIz
WORTBRIC, “ B LA 8E R VAR ERIE” CEIETHZ LT TL X D

% jﬁﬁntu\%j%)ﬁﬁb\ LET,

Wils/AKFET U U DIREEA A D (BR26) [194]), WilsA A1k, —
R A o5 ) O O HERRERHEEE N & LT Lo TAE T 518, (2R 22) [66 (i
Wilis/KFZT =7 Lk 31)]

F 7o, HAREEKSE T N U U NTHRBBKSRA A L s (R 2) [BEE]

ek, FTAWET MY U AU GEN DB S D LD Al

15 MRS ELUEIE BRI, RS TEMENIT LA L RWIEA L L, WHRET NV 7 ADRREEREVS
EROEGE THNEO X5 BRI H D EE2THY . FROFET2BERNDLL2GALE L, BROD
LHEELEFHALCWD, (B2, 24) [EEEE, 192]

16 IR HLUECIE WEEF I, BAMEAIIZIZIBIR (pH:1~2), UA v (pH:2.8~4.0) ZENEFhdbDEEZ LN
LZEBMALTCWD, (B 27) [#i2]

17 JECFA (1978) X, FAHiEET MU 7 AIZ2OWT, BRMERIET Tt L, b L il 25 & L
TRBY (B 29) LE2)., ZiUIF AT MU O A0 B4 U=t A 4o 230 VIR TIEHRRAE L 72 10 |
ZRMERICE T Ao e EZ OND,

18 EFSA (2016) 1%, #ifiESHEEITRING ., #HREAF 2 —F (SOX) 12X BEEERIRIGIT K - THilg A +
TR BHE LTS (B 22) [66],
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© 00 3 & Ot =~ W N =

DO DN DN DN DN DN DN N DN = H o e e e e
W I & O b= W N H O © 0 3106 U = W N+~ O

R o T ungy, BE S e B b s 2 O i i Fg M EE o — 1315 N A
B L v ETRHEZTIREAKREICR Y i S bR FE L2 RS S
D EAR TS & 0 BIRORE N AR SN D Z £ D, FENAERN TIEE
THREREMENRD D, (BIR27) [# 2]

LbErn, Buliifgr ) vA, Eueilififgh Uy ALK Y
U A%, R AR & FEROR 1 OFERRIEIMREE A A L b, Thb b,
TERLRR R, BRRERK A A B OVHERRER A A O SEHRIRRE & e D T o 3
WREEHESE & [FIRRIC iR A A 2 E L D,

T, BRI E L CREREET NV U AZDO L OOEBEHEBE%ICBIT D
FHEITRERE CE R VWL OO, WHEREE T N Y U AXETOREEEND . Bk
kBT o FERERY Th 2 HimEE/KFE T MY 7 A (NaHSO3) . #ilifg 7 k
U2 (NagSOs), FAHilET FU w4 (NagS:03) . —Me{bhizE (SOz) & v
e ffififg 7 b U A (NagSe0s) OFEHIIC L VITH> 2N TELHEINTND
(M2, 28) [#EZEE, 192), FAmEET NV 7 A (NagSe0s) 1%, BAVEAIK
hCHIEE T N Y U A LRREICHE L, EEMIC L o THEET Y U A
ve g Y oA ErdiiiiE oy U v AEOHEEEESE &R U fEAE Y
REKRTDHZENTHREIND O, TAHEET bV U AL, JECFA (1978) 12
BWT, b, WA MY oA, Eafkiigs b Y oA KO 2 ik
B oL EBIZZN—TL LTSN TS, (] 2, 29) [BZE,
iE 2]

AHMFHESIL, R EESROEEREH LR EHEHEH O 2B E 2|
AR G50 BIZOWTIE, ZE A s, difmie s N U o A Wi b
U a, Eriifiigr Ny v A Erdigs U r AR OERBKES N D
A NCHRREEAKET =0 AOEEMEIR DR EZ I, Fv—T7L LT
M T DMET 2R EMI TY 2 L& LT,

[ 187 [MIFHA & 12 TR A
FHRED

TR RS, dAREE T R Y U A WREERIERT N U U A EriEsiEES Y U AR OE 1 ik
WBh Vo Le7N—7 LTI T5Z&ETEALNTL X 90,

ek, FEANEICRBWTIER, 1.7, (2) ok, MRBEEE L TTERHS L TWhWD 500
FPAIIAETRRY 928, KHMET R U L2 7 V=71 AN T DI RS 720 £8
ATLTz, BiC, Wl RV a2 7 L—7 L LGHEL TEA LW, TR % BREW
LE9,

MAFEMER
KIS TIRHERLEE T F U U DSR2 F ARl A A oW T, BRI I 2RHOT
BafEEfsh TwEd JECFA (1978)) [E& 2], BEMEE P CHOM L, “RR{LRiE & ik %
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WS D L7 o TOWET N, Z ORI (BIRICHYTDHEEZE26ND00), £7-
VL. FARREEA 4 DAKSIKE T EENTE L I2WEICE LT, EHEEICHRAND 50 %
WS b T F &N,

AIEEMZEE -

AFIEAED ZTE RIZERTT, KEERT CREREET Y 7 A0 64 LD F A HilEA 4 1%
HELD pH T _ERLAiEE & Wi 20T 2 Bz oW T, EEEE ICRIWE bR HF L
ERWET,

Flo. FAREET U U AMIEEAE L CHESE TSN TWETR, 4 v F Ea—Fk—
LD ADME OIETIE, [FA4mET MY 7 AMIEHEN WIS, AN TRILEZ T, JRH
WZEE LTERE SO2E LTHtENS, ) EHVET, (F FX Y —L@FFFEIK 2¢ 14 E
= —7—2 [3B 20])

SHEHMZE AN

ANEAED ZHREOF ARiliET ) VLD A o Z Ea—R—L& R LELL, 7Y FTO
ARGOFERO L S TTR, FHMEEFER CRB SN TRETESTVWLOT, THRICK-
THifET N A Er#ifiiEs Y v AR n #REE Y Y U L EO AR & R
R AT D Z e TPRENT) 2L ORIWEHAT 5 L O ICEFEE RS L7278 &
WEREWET,

[ 188 [nIFRE =M o Fl k]

FERELY

FHISTRHESTO Z@EmE B E 2. TAWEBA 412250 T, BIMOEBEEIO#RH 2RO T
b\ij—o

[55 195 [AIFAA T THEZE W A
HHERLL

F18THIAES TO Zigima s £ 2. WHREET U U AR L CTAEL DT AMEEA 4
IZ2WT, fIEERORHEEZRD TV E 2 A, BHH L VRS 520 5~ RIEE [#i 2]
OEENH Y F L1z,

R ENEEE (Mi2] OMSFE 1 ORFEKMEE SN oMEE [(EE] MEEP22
WHREEET N U AORISK L OEOMRE) Z#HiE 2, 0. ZaMITfR 5 m O S 515 5
DT #EIE LT, TR zEBEWVLET,

T/, BIELR#EAERE 2. FRC, RIERBRT MU U A EZBEREBRES S LT/ L — 73 i
LTRW, ZHEtEBECLET,

AR ZR A

FwEEHE LV oREE 4 2], KON, ZeMiR5mAOMEEET SO 7 2R LE L
7oo WHAREE T NV U A ZHABES & L T/ A—75HMI L CTRWE BnET,

BT OMEE (2024 42 A 13 1) TiE, IHEEEE 22 X— 5~10 1T H B EFEHIZ L &
EENTWEZ END, FMEEOLSIHMEE LTI NV E BnET, MEEOTEHZ T
THOTRODTIETZ2WNWTL X 9 ?

BRI, LT s T,

[E£7-. BN E LT (P30) MHihE HBKIZHOWVWT,

-T2 b OOEBEMBESICE T 2FHIILmE CE b oo, JECFA (1978) 12k W

T) Z [Z20b0DEEEEE%EICK T 2FMIEMRTE RV 00, KRS N ¥
PTEDOAREEMEND, FERMERICK T 2 EE AR TH L HAEEAKET FY U LA
(NaHSO3) . #ifiifig+ ~ VU oA (NaSOs) . FAHilET U 7 A (NaxS203) . &
{bifidE (SO2) & v odififE) b U 72 (NaeS205) OFHMiC L VITH> ZENRTEDH EX
TN D, | IR,
- [JECFA (1978) ({ZBW T, FAMiEET NV ¥ A%, BV Cof L. B bhisE
EWEZEREL ., ) 1220 T, X4 s, FARMEET N U U AFEREET R Y U A LR
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T B, [FARET Y Ak, @i Y oA LREICOMEL, ) 2B
1IE, TJECFA (1978) 1B\ T, ) DOR#HfrEELE,
cTEHRICEL > CHREEST Y v A, vafififg)h FY vA iy Vv LAED
MAREREE & B U AR 2 AT 2 Z E DR FPHREINDTZO. ] 1TFHLD S EVWRET
T, HRE 5205 (Ff 449 H 156 A) ~OREEND, [FE oAy &id,
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M. ZEMIRI2HMAOMED Y| OFRFMICFHAELET, VORREHOFNIAEMIZEET 5L
SN EITLEIDN?
FLHE

[F7-. HUEHMEREEZEE L, BRTova—2 T 2V BOKE (AT — NEZE) 12
X 2RI R 2 N L 2B O USRI Y 3-T A F 2 4-A)VEAF Y An—A
(DSH) THdHEHIIL TS, DSHIZDOWTIE, » + - |

MAEMER
wIE Y O%EAETIE DSH OIS 27HllIBnEZLnwe D TERTTO T, ERo
% (V) THRRELEVET,

HERLD -
THEW=ZERZEFE 2. DSH OARICET 5% 0. 2R 5 57 o3 o 5 )
o (P38) O 1EREHBEIZIBRLE Lz, ZHEERBEONWEZLET,

PITEREMEA
FAEHOMBERBLOCBRAEDO LS IZERmEH Y T A,

HHEMZE

0. ZeEMHIRZA2HROMEBEOEEEH S VIZONT, ZOX#EH TRHEH Y £ A, DSH
DONWTIERHMEETERTHILEILSH S EEWE TN, FIEICOWTORHME &K N FUTEE S BhfE
IZONWT, RELEEZET,

MR ZE A
DSH OFHli D MEMEIT 2V EBWET, E-> T, AMEREOE TOREMITAE &L HuvE
‘a_o

ZHBHEMSEZ N () :

DSH OO ESLFICHOWTTT A, 1. 5. LEMETIIRER LV & E DL EMIZONT
FEAMCFHHEH L T D EBbh s Z &0, SRIZEMOHTTOZTEREZHRLT S L DSH 13GF
flixtge & snzenWmiZt BbhbZ &b, DTRETHEVIFEFTHLNBTL L I D, 7
B, 1. 5 (2) BAPCTOFMExGME OZEHEIZB W TR L TV D, TR ER IEE
AT, ICHRRESE I IR ARSI S D LRk 2 ik sy & S L, RAREREE 23R & X
I 5 B BRI HEREE A A4 (SO0s2) ORBEMEICED EFMPALTND, ] LWVWHILFIE, I
DR VK L, BATOFIEHS U O [HKEESOEEFEFIL, BP0~ O]
ICRHT D2 E TR TL X 9,

M HMEE (HH) -
ZHEAED ZBRBICRELE T, IR AOMEICBE L T a0,

FHERLY ()
TEREEE A T5. LEM] 0 (P16) 1FERD LBV LM BIZ OV TDHD
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ol E L. HEERE OB S & ORISR DSH OARGICHOWTIE TTT. ZaticfZ b5 A
O] OFEESy Y (P38) [Cit#i LE L,

A ZA
B LE L, FriZa A MIHY FHA,

T RINRHEE THERERKSET =7 Ak (2020 4F 12 A B ZEEZE SR
E) IZBWT, TUE=U AL T OREMIZONTIL, UUTDEED &1L T
W5,

[T U= T LA F T HOWNTIE, WIRHEE [T F=0U L1 Y L L
— b (& 2 ) (2014) KON (W7 VI =U AT V=T L, FET VI =
UAAY A (2017) IZBWT, BEMIFRLIMAE LT, ™ T7oE=
TAA YNV L—F| T BT AI=ULAT VE=U A 2ERTH L
THENICIRDVIAEND TV E=TOEX, £ MIBWTEFENOEAINDT
VEST OROEFOGHFHNLEEZ LN, £, B MR TEASINTET VE
=T LRI SN L EZEZ2 N EENTWELZ L, B2 EOBRAIT
RWNEZR T, ZDHB, FTEBRMAITRD N TN &b, KeHhiE T
X, T UE=T7 OFRNEEEOEEORGHI TR L L Lz, (BIAKD
D)1 (ZH3)

(5 200 [FIFRA 2 12 THERRTA A
FERED

DB ORNENERLE M. B NAIROTHEHICHOW T, EAMICIE THRBKET v E=7 A
Kl OFHIETEY EIF CWAHAZREITMER SN TETZ b, RO A ) v 7 131F
FHEEE X, BFEICBTANESEOL [HHBRAET =T K] OFTEORE 25
BLTWET, o, BEXCET D “AEMFAESOBZ X 2RI L TV DHEIE, ki
et s K OHRRIE K E T VBT AZHOWNWTIE~" HL BRI 5 HCEELTWET, T
REBBEWLET,

1. (ANENE

(57 187 [AlFAA& SR Rl
FERED

R [HREEKE T =7 Lk (2020) [E 7] CIHMBiSh TV DRI T
i, BECREL O ET, FFHEICREO RV LN EICOWVWT, FFCTERLLEL
776

[%5 195 [AIFHE S CHERE A
F=ERLY
AIEFAES £ TIC TRV W EFE T oI o0 Tid, Bl LE L,

(5 195 [AIFAA S CTRERRE 2]

FERED
HROFLHDNEFIZOWNWT, AL E TORMEEICMH, FEICEm TCOMRLELTE L, 0%
It hTCOMAEZRIWTHILIEELE L-, £/, R LEWREOLAIX, AR ENS D)
HiEtdk LE L7,
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(1) R
@ IR (FA5R) (EFSA (2016))

EFSA (2016) (%, BT 2 fEEKE A 4 > kO Rbhi s o V-
WX pH TR U TESR) L, MRS /KE A A4 3R L OMERRE C. Wb AisE
X H B R DR MESRME CENENERT e 503, BB K W RFIC (i
WeA A4 LW KZA A 0%, ITETNVEEOREME L THEETDH L
LTW5,

el N O EE ORI S RN BRSNS & T EERiE O
HANHEHES NS Z LR RESNTWS, LML, “E(EEOH 2 1TKIC
WIFRLT VW, EFSA (2016) 1, ZOH A 13H CILHEREEKE A 412
H4 P 3G E N pH O B SIS PEW R A A AR SN D & LT
%, (BH22) [66 (HHiEEKFET E=U LK 31)]

(%5 187 [HIFH A 23 12 CHERRWE 7]
EERL
BEEECId, HAERHE OWINIZBI L T, EFSA (2016) [66] 5 Loy ki sn
TWE 9, EFSA (2016) [66] %, TiC Lester (1995) & OF Ough and Were (2005) % 73|
ALTHET,
+ Lester MR, 1995. Sulphite sensitivity: significance in human health. The Journal of the
American College of Nutrition 14, 229-32
* Ough CS and Were L, 2005. Sulfur dioxide and sulfites. In: Antimicrobials in Food.
Third edition. edited by: Davidson PM, Sofos JN and Branen AL. CRC Taylor & Francis.

143-67
ZS Quﬁ0>n¥ﬁﬁﬂif\0>n6$k0)§§7”~_’Db\7f R T2 S,
o, EEEEIC LR 2 RFEORHEZRD ZBETHY FFTTL X S0,
MAFEMZER
D2 ODHIK, i/\[]0>;¥ﬁﬁd>fkﬁf7fﬂiég2:2351Ey%bziﬁﬁﬁﬁﬁk AR O LE PR L7z
e Gt L BWET, BEEEIC LR 2 SDOFFOREZ RO, AFAREROITNE L MR L

T-HMNBWTL X 9, ﬁﬁ@TTiWaﬁ%fﬁ

AR LS .
Ak (Frcidk L=y 13, Z#E Lo v nne Bk,
FR2FFEORHEZRDIZIZI NIV E BN ET,

SHERMZE AN
e, mIEAEOERICEFLET,

[45 188 [MIFHE SR Rl #k]
F=ERLY
FISTHAES CTO Tma s+ 2. BMoEk (%) ofttizRoTnET,

(56 195 [BIFH A I THERE A
FERED
% 187 FES TOTEMmA s E 2, MEERE L TR®7- Lester © (2011) [ 2 iR
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13] %O Ough & (2005) [#f 2 W& 14] OSCERARH SN E Lz, NWEZ JHE8W 272 & |
IO RO ER OO ERIZHONT TR BBV LET,
723, EFSA (2016) [66] (1251 H SN TWDWNEIZiE YT D& HE OFLHEG I L T o &
BYTT,
- Lester & (1995) [#fi 2 ¥ 13] : 51 M2 P231  TMECHANISMS OF SULFITE
SENSITIVITY] @ 1 B:¥% B ) U} Fig.1
- Ough & (2005) [#H2 #s14] : 51H#4y P144-145 [FORM AND SOLUBILITY| &
X Table5.2

A IEEAZEE

Lester & (1995) &, &UO@h%(%%)@ W& M ERICRE T D MBI R, &
BuvET, Lester © (1995) Oi@sCiE., EFSA (2016) @ rﬁ@mﬁkﬁiﬁ®%bﬂéﬂflﬁtﬁ]7b§
BEREIND L BILREON ANTEHSND Z N MESNTWD, ) K& TVnET
2, JFEICH EFSA (2016) EREED Z ERFEHEH SN TWDH DA TT, Ough 5 (2005) D
Zix. EFSA (2016) @ [ —ER{LHiE D H A 3KITEETRT W IZ3IHENTEY 110 g SO
/L water Z#Ei3 L¥ L7z,

MFHHRAZEE

Lester & (1995) } O Ough & (2005) (ZI3AH Cridli & &AL & Bk 4,
FHlER TRl STV D pH (KFRY e I bais . difiReKFE A A o R OHRREE A 4 D
EHRIREEIZR L C. = OIS (Figh-1) 23 Ough & (2005) (259 £9, R R E
ICHRENTWET, ZOREFMETIEH Y TN, BfEnETen T I, 2R3 58
FHOME ] OFIHOBET H50dRD L ZAICAND ERWEFWET,

HEERLY -

THEW-=ZERABE 2, Lester 5 (1995) [#fi 2 ¥ 13] LU Ough & (2005) [#f 2 ¥’
14] oA, BEH LT $HA, THEREBEWNELET,

F£7-. Ough & (2005) [#fi 2 #s 14] @ Figs-1 & 1. ZEVEIBRLIMAOWME ] ©OF
O TICRE L E L,

AIEEMEE
ERLEL, Frlcax s MIb £HA,

[ 188 [AIFHAE T CHERRWE 7]

WIFEMEE

[e o o HMERAKTRA A U ITH R OVIEERMERFIC, « « « ) o TEERVERRIC ) (3, TR
JEAF (in achlorhydria) 231E LW & EWET,
FERED

MMEFRTERFIZ | [TIEIET A2 E TWHWTL X 9D,
HFMEE

[ERRGE | (TR T 0T TERRSE | FFCHECTX 2 LITBEWETR, K[iTiTen £9,
AIEEMEE

FadpeE ERIBE R T, BWITES & BWETR, HEERLA RO T, (R 212 DOI5ER
BARHY £4, ERIET] LT2501300NRTLE I? ZOHRE, TBMIEREORIZ] b
MAMESE T IBEIE L= ARV E BnE T,

FERED
TERMEZ T, BEELE L,
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[ 189 IR 2T CHERWE 7]

HHERLD

% 188 MHES CTO TEmm el E 2. [ B b ITmrRuc . - - ) &2 [ TR
HER WO T « ) ITEELE LT,
MHFHMER :

R LE L,

@ IR, HEtt (XX, v bk, HIL) (Gibson BT Strong (1973) ; JECFA

(1987) TsIA)

HEMEE

ENOIRRERIZBE T 2 E IOV TS lsulfite] FFERLINTNDZ &M
ZNTT N, MR EGRT 2 S 3@ L WA n e BnET, E7ERE IR
BT,

10 pH EFEEOBUROR NS 1X, pH 23 7 Z LRSIk TidigE AL
NHRREE A A 72 D 2 E PR TEET, (REHmEZ P.28)

EFSA (2016) Tid. HIf@i@RIIGEN pH O _EFICHEOIGEA 412
FHEEHBIND Lo TWET, (KihiE P.42)

Gunnison & (1977) ZTlE, AXTIE sulfite 7 V7T A Lo TWVE
THRETIE SO3TLENTWET (P52), BFH L sulfite & iR A 4 1%
XBILTWR2WnDTL X 9,

WREBE DR (INEEGE  BiEe Y v A 2013 ) TiX, RO
sulfate ZHilE A 4> LR L TWET,

ENICE T 5 (sulfite] X Tsulfate] WRMEESEZ dMERE A A4 2 OMmEEA 4 1T
M—THZLERELET,

FERED

MIFEMRZEE OO ZHEMEZ R E 2. DR, MR OmMBRE ORIz T
HEESE 2RI BRI, “HREEA 47, “BilgA 47 LRiHEid 5 Lo icfE
ELE L, JHEREZBEWLET,

T Ty~ GRE - MBI, FEE 3 L), TE v R GRE -
BIAE, &#E6~8 L) KONT 79w (BE1VC, M5 PL) 1, [3BS]HmkEE T
N U AEGHBEREBKET MU U LAEKEZ 50 mgkg (ZEE{EAEE LT O
HAETRORGTH2RBEIAEwmINTWD, TO/KE. 7y A~ T R(IT
BT, 85 L7 35S O 70%7 24 FEREILINIZIRHFICHEfF S LT b 2 &
5. Gibson KO Strong (1973) (. WfileA A4 S HITHAE B FE R K
Wb ELTWD, ek, LTI, &5 L2 35S OF) 90%23 24 FE AN
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CIRPICHR S TV 5, (BIR37) [78 (IiERAKR T =7 LIk 33) ]

@ IR, HEtt (5w k) (Bhaghat R U Lockett (1960) ; JECFA (1987) T35l
)

Wistar 7 » b (M, 4UC) (2, {KE 5% 4 ED 3.46% " v il NV ¥
AR il &G Ll 2 A, 4 BTG L2 O 55.1+£6.24% (OF
Y] EREHERRAE) MR A A & U CRFICHRE S 7z, (ZHR38) [HiAiEEK
7 E= Ak 34]

Bhaghat & T Lockett (1960) (ZIZBAfE72 N EITAR D FLIRIE/R NS, A
HAFRESE LTI, KA, 7y Mo el MY v oz kb L
e, D &b 4 BEFLINIC 55.1%0L EARIRE NS & & % 7=,

(5 187 [MIFHA & 12 THERRWA A
AIEMZEE -

(ABRPFHES L LTI, ~] OXEIMETL X 92 MoOmCaIAECE, AHEMH
BLEOERIZ, HETOHARWERWET,

FERED

ZHRMoHEIE, THEMEBKET =T LK) 2%FELTE 177 BEISIYEMAFHESIZR
W, THIEE NS ORI DT — 2 3D 70Tz, RO R BRI OFRREEIZ OV TR L72IE
IMEVEDTERARD Y, ZnEBE A, FMHEROERL L LTERRSAELOTT (8
177 Rl [EB 21)).

AL S
AILE LT,

[45 188 [MIFHE S CHERE A
F=ERLY
FI8TFFAESTCOTEmAE 2, 2BREEEEELE L,

WA ER
s Lk Lz,

(2) 2
D S, K£# (Y5 F) (Gunnison BT Farruggella (1979) ; JECFA (1987)
T5|R)

—a—U—7 v FAUHX (K, 8 PL) (&, HiffifstE GEMAH) Bikz
0.9 mmol/kg AH/IH D & THFFIKIZ 0.6~6.0 FpfHFfkeix 5425 Z L TH
BN RIMAE FH O BERREEA 4 OHEIRE A 400~650 pmol/L ZHERF L. i e OVK
BARICHKIT D SANKUBEZFHRLEBRNEm SN TWD,

Gunnison K 8 Farruggella (1979) 13, S ALK UREEOfREEHA T
OWHTMEIL, BV TR 900 & OVKEIRIZIS U THY 9,000 nmol/g Fg: &
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(SAVKRUEEELT) 5L, ZNHOMMkICBITA2HEE 2 KOV 4 H
BIZBIT 28 m LD S AVIR CERIRAARND | 4 S AV PR TR
BN U, L 2~8 B/ b EB8 L TW5b, Fiz, LIREIOFERIC
BT, N, B, DN, . AR, B ONEL KR, iR,
FOMR (B & AR ABR<,) IZBWT, MIHTFRERED S ALK BITERD
Siemol=E LTWnW5, (BM39) [HiERKFET =7 LK 35]

@ 5. Ht (4 X) (Yokoyama 5 (1971))

MEFE A X (MERIARB, 9 IB) OAARAEEZ L EXGEIC, 2212 XX
50ppm D [358] “ER{khii 2 30~60 R AL < S Tlig? 7L a2
B L., @M R OFEEAT O G O RE N E S iz, ZEORER. EtED
35S OFIE L, M 35S REEORFPHIZ D7z o THEARMIZ—E THY 64.4+
23% Tdhol=, £72. 2 IEDOIMEY > 7N OIEBERE Sy 2 BLkE L, 35S
DR 2 A, MESNTZBS DI H 41% KN 38% N a-Z a7 Y
Mi5y. 18% KL TN 20% 237 V7 2 BT LTz, (2R40) [HEFTEEK
T =T hK B 1]

Q@ BEEH

[ZF 200 [AIFAA S TR 2]

FERED

SEERE T HHEEBICOWVT, Wb RINEINIREE L QX @b Th o0 E B,
FLlABEIEL CWES, TR BBV LET,

LLFDa. KOb. 1, Wb OWAEGORE AR LML TH D05,
BmIZEH I TWS THMERESE ] KO THEBKET =7 LK),
BHURE L OB I — 0 b & U ClEREL . BB A S, Mid
SN SN AREMNH D Z Lvh, BEEEE LT,

(5 187 [MIFHA & 12 TR A

FHRED

UTDa. Kb, 25EFE&EE L CRHMEZIZFLET 2B HICOWT TR % B
WLET, BIEOREIX., WM iEmE (e kRER7 oE=7 AK]) (2020) [B
71 LEEETT A, @ TPVA] Z2FEW -2V -8 186 RIFHHAESRICRB W T, &
EERtE LI-B R 2 LV AMICREH T OIRESEOTEANROV E LT, dTZ
RERBEWNT5HDOTY,

AINEEMZE -

EFSA (2016) [66] 12Xk % &, [Sulfites used in foods may be partially liberated
as sulfur dioxide both during and after ingestion and the sulfur dioxide can be
inhaled and absorbed through the lungs as sulfite] ¢ ®HV 3T DT, 2EEEE L
ThEWVERNETR, BERBPFHKRLROT, Z3BERL LRI TRV LA
FtA, MOEEORATOTERE D IBNTZNTT,

46



L 3 & O W N

10
11
12
13
14
15
16
17
18
19
20
21

HFHERLD

PUF®Da. KOb. X, [HHEEKET T LK) 2EELFE 177 BV E
FIFAERICBWT, 258k ETrZ e anE L GF 177 mlgssk [E 21)).
SEGEETHHAOHA L HOE, HOERIZOVWTIRFZ BBV L ET,

MHAHEMZEES

KERD S- AR A EDOTERLERR CTT VS RV EOE.D RIS TOES
DT, ZEERE LTOREPEVWEERNET, @ MR#H (& b)) (Gunnison KO
Palmes (1974)) LM AI<BEORBR CINILH I TWET, 2 BER LT HHEH
L THREEY TRWEBWET,

HHERLD
TEREMFEZ, 2EGR LT AHEBABEIELELIEDOT, JTHERIEIV,

SHAHPIRE N
SEGETRWERWET, THEHTHIHBE LI NATRWERNE TN, Hind ok
ANFEEORE -+« ] L LTITWDRTL X 9D

FERED
TEREHEEZ, BEELE L,

a. 9. ¥ (T v k) (Gause KU Barker (1978) ; JECFA (1987) T35IHA)
SD 7 v b (., KHFESPL) |2, £ 7TITRIINTWVDIRED[35S] bk
WA T HMBAXSESE, IZ<KEE TS0, 96, 144 V192 KefE o [A]
BWIM®ZIZZENEI 2 TLT D L% L, Sk OB 2 B X KENI 2T T
PAS YetalZ Lo T, WEX L XV EDOEMEEZ TR LR Ef ST b,

&1 FAERE

[35S] “RRALAi R E (ppm) |0 CaHMEEE) |5 20

ZDOFER. bppm KON 20ppm HE TILpKENEREE DRV ERTE ] /3 25 FREE T
IZR BNV RRED LIV,

F7-. SD 7> b (M, 4 PE) |2 5ppm D[35S] —EefbhizE 4 30 4y, 1 B
M. 2 FFE &L O 4 eI NI S 88 S8, 35S D40 & i~ 2 iR 73 Ei S
TW5,

Z DGR, 1L < #E 30 LIRS, A S 4Tz 358 DF) 90% 0% BAHRIZ . F
7289 10% 23 AR ST MG ISR BTz, 1X< 88 1~4 K[ O Sk b &
MygH o 35S JREDFIL, K81 ThoT,

Gause M O Barker (1978) 1%, TR LMiBEIZ L 0 & /X7 531D B84
SINTZRERBEAEEEZEERT D2 EF, B MTBWT, “B{EHEOWA
LD RO B OREE TIC SR b2 X LEAL LTS,
F7m. KR OAETRMEREICIZ, BEX U BOS TRIBBRAVLELE X R
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LN, FORIL, BREM»OHIE S NZbD7EE LTS, (H0E41)
[ KET = LK 37]

(55 187 [BIFR A 2 T ChERR B 7]
AR Z S -

[Gause & T Barker (1978) 1%, ~) OEZ, FETIH RO LB T, Tk MIE
WT &V LEPLETIIZRNTL X 9 D%

In summary, formation of large aggregates of cross-linked glycoprotein molecules by
inhaled SOz could explain both the decrease in nasal mucus flow rate which has been
observed upon SOz inhalation by humans

e MZBWT ZBEMEORAIL LY Ao SR OREKR TZHMAL > 2L LT
%o

HERLD -
TEREREZ. BIELE LT,

b. 9% (HX) (Gunnison 5 (1981) ; JECFA (1987) T35IA)

Za—U—J  RAUYX (I, £FE6~110L) (2, 3ppm ® _EE{LHizE
EteZeR A 0. 3 MO 24 BRI XX 10ppm O _{bhisE & & e 2K % 0,
1. 3. 10, 24, 48 } O 72 K AIX B, KJERE, Mk OKERD
S AVIR VR A PN D RER N FEE STV D,

ZFOFER. 3ppm BEICBITARERED S ALK UEBEE L, 1E<#E 3 K
N 24 BRI ICF 23 45 K161 nmol/g WlpBEEZ R L, WEDOBICH
BT Tz (B 53 nmoll/g HolER), 10ppm HEIZEIT D5 ERED
S AV IR, X< B2 3 L 12 ) 107 nmol/g FEREE L 72 |
3~24 BEH# £ TIFIT —EMAE /R L7223, 48 KON 72 BE#& 11T =2
¥J 152 ¥ 163 nmol/g FzE & IZHMN L=, 10ppm #EIZF 1T 51X < & 3K
W% OMEE S AVR CFERREE L, F¥ 9 nmol/mI20TH Y | 24 KfE% D1
IS 2L UEREE T, £ 30 nmol/mL THo7-, F7-. KENRTILAA
PED S AR CEEDFRO BT & HHE DR R iEE T IR BME BE O H 53
e,

Gunnison (1981) 5L, ZiuoDOFEEIT “ELAESICRE SN D Z
EHRREL TR, L DB O FREME N B B N, ALY B 3 R
FARR I TEAEAR S NS S LD IRILT RN E LTV D, (BHR42) [HREER
KET E=17 LK 36]

| 55 187 [Nl & 2R o lifk]

20 JREFEICHESE 70 mg MAEF 37 BAamME 1 mLAHYS & L7,
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HEREL

HASRELOE A 1T, Aoy & dmER S & OIS OREFRAE U 5 BOSAERY) 3-deoxy-4-
sulphohexosulose (DSH) 22\ T Walker & (1983) [84] #5[H L CHBIL kT, Z
DI DRI FE~ DD EG 2 THET 7230,

AHIEICRER T 245 AL, Z2ERME LTRIT 22 &L LTRWA, iz, Z5RFIL
L TR 2B W T TR 2 BEV L ET,

MAEMER

DSH 13 A A 7 — FSERIGIZ K 5 TE & TiRiER & OFRISICEV ET 2METH S, ()
BEH) ] LRoTRY ., AEOTNMHRY~OFMARFHITE T W EBNET, oAz HEE
FIHERT DM ERH Y T3, MERNTERE, RIIAETL X 9,

A%
H L DSH 23/ v 7 /b a—A U A CEEND AR B 5 O ThiUE, BEER L L TR
HLTBV TV ERNET,

SREHMSE AN

TR & LTY DSH IZEB L7TDO), MERTLHAMNENRD D &EBWET, dmEEHZIR
MTBENCAA T — REOGHFRRE ST 5 L9 eBlE TR S 2500, MERTHHLERDH D
EEWNET,

[ 188 [nIFRAE =IOl
HERLD
0187 MBS TO JiEim e E 2. BB ORHAERD TET,

(55 189 [mIFH A 2Ry D L]

MIFFMZES

1) FHBFICRET 2R ESTVEREANR, A PLTEEET,

[ZOfEHE, #5 L7 DSH 120\ T, ) MHIAE DK T, #EPHHRNRIA T E

T Eo. FFRHICHRE SR oo 2 E bR S TWE T, [Wistar 7 v b (H#f
HE) ROy oinE BT O TR ZHIBRL, &5 TSRS hRpo7 2
EHLERLIZHFPRRNERNET,

2) &7z, Wistar 7 v b (#kE) (2] oA EDBEICUCIZ AN SRRV & BnET,

AN RS .
EE DDA EERREHEN LSO 2 EBWET N, FMiEIcE# T2 &
WU EDEEICREN-ZLET,

(5% 195 [AlFAA R0 Rl

FERED

%187 BIFHAES TO ZEm A E 2. DSH 2o\ T, LR HKEN A Tl E & B o
HERO TN L 2 A, HHEEH L VIFRE 520 5~0RIZEE [#2] oHEAH F Lz,

HEEEIC DSH (TR DA B2 EICE L RS2 Mg e LTROE-EZA, R
# 520 B~OEIEE [ 2] T. DSH oW THEBMICRIEEHSEZ b > TRV EF-b0 T
Wb oo, EFSA (2016) [66] © DSH #HY EiIF CnWab7zbE LTWEd, /-, U
ANET RO (Frva—x) 70y (T BNEENTWALZ LD, HififEE
HOWIMZ LY DSH DNERSNASLIITE > TWA DD, FEoMHBIzL Y DSH 0%4s
PEIZBET 2 Ml O BRI T2 EF L CunvE T,

1. DSH Oz&VECBET 2 87- 72 m R, Walker & (1983) [#fi 2 %% 26] &Mz

B « Ames RERICEAT DA OATHD Z &,

2. Ames B CIIBMEERDT, T2, BMEEERBRICBWLTHAETHIN 2 <, HE— DR
TERE T4 I E 2 — @t ofEenz TRl Thsr 2 & (42 % 26].

3. EFSA (2022) [;& 35] Tix. EFSA (2016) [ 2 #& 06] &3 /2 0 DSH (2
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DRl 72 AL TWRWN T &

FiaME 2. Walker 5 (1983) [84] DOFHMHER~DFREHDOESIZOWT ZHET 2 BFE
WLET, F72, 2EBERE LTRET I HEICE. 2888 E LTCRETHHBIZHOVWTTD
Bata BV L ET,

EILE A=

M. ZEMIBRMAOMED TS ] T [DSH DIENEIRE R OEMEDOBFHIITH
NZ b E LT ETHOTHIL, EYEREICAR X ERE T MBIV E B E
T, BERMIIR DM AOMEDO TN U ORILE LU Tl 25681%, 28GR TIVWE R
WET, ZSEEROBBIL, [U A AITHMEREH ORI LV DSH 234K S 41 5 G138
S TWBHT=D, ] mEBWET,

FERELY -

TEW-ZEREEE 2, . 2R A 0OMEO TS 7 ¢, DSH ORNERE R
OMEDORFNIAT DRV & Lo 2 5E13. Walker & (1983) [84] %0 fLIFFHAREZE~
LW E TRV THEREBEVLET,

MFHHFMEE -

P38 Tix DSH OANENRE & O E DR FHIATH RV E e > TV E T,

DSH O #FHMICB T 2 B2 M BN GRHEH S b, BIlEDSEEETH TR &
DO E (Walker & (1983) ; EFSA (2016) (2 THIH) | 2ot MBIV E BunEd,
B, bLINEZZEGR LT, HBHEOMALL BARNRBEGR L LTS 20BN
HTL B EBWET,

A& S
MR LE LI, FICa A MIHY FHA,

[ 196 PR S 12 THERRE A

HERLD -

F195 RIS TO Timama B E 2. DSH OFR# I ThR2nWZ & LiroT=72H, Walker &
(1983) DHIEOFHEITHIBRL £ L7z,

A&
MR LE LI, FICa A MIHY FHA,

(3)
@ K#HEEER (Gunnison (1981). Gunnison KU\ Palmes (1978))

FLFAIC 351 D b it i )2 OV AR e M 0 F= 70 AREHAR IR 1. Wi ~ DB SR
gt Ch b, T OKIGE MBS 2 g4 ¥4 —8 (SOX) X, WFLE
DOIFIEICEIRE T, £72. ZOMDZ < OMEMKIC HIKEE THEL TEB Y,
R har R TOREMAR—=RICRETHEINTWD,

bR K ORI A e G T H & MOKIETREND L HIT,
CANT 4 REEGOUIWNC X IsE S ALK CEREEY (R-S-S05) MK
INDHEEZLNTWD,

R-S-S-R + SO032 2 R-S-SOs + RS

SOX{EM:% 1n vitro THER L7=HER. 7 v D TIX U &bl L TR 3 1%,
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P LB L TR 5 [FDEMTHo722 L, 2. 7 MFETIZe h &t
L THR 10~20 [ DOIEMEDN RSN E S TWab, 2, vk lbig L To
v N T SOX TEMENRE WS, 7 v hTIE—E L Tl IR E D S A LR
VRS S — 05T, YL TIISNRIMED S AV gD R S e o
T INTn5D, (M43, 44) [79 (BEREEKFET »E=7U LK 38), Hifi
FeAkET =17 L7k 48]

@ {t#EiEEER (EFSA (2016)) (B4 (1) @)

EFSA (2016) (. HERRER A A4 L HEITWRIN S /=1, BRlE A A4 L HEic 25 fa
SINDHN, ZORIGERBES 5 01F SOX TH Y., KiimEIFIZEIT 5 SOX d
FIEKL O ORFIRIZ 3T DIEMEN S | BiAiEE A A4 HE23 072 0 o] a]@iE %)
REZTDZENRBINTZND, TN EORETHLINIIARHATSHL E L
TW5b, (M 22) [66 (HfiEEKET =7 LK 31)]

T, BRI R HATEE Y 2 5 Lo S L ) R R E O — I,
NBA N ORRIBHE CEIC L W b KFICRBT SN S (3 22) [EFSA (2016)
A Rey & (2013) #5IH]). 7277L. EFSA (2016) 1. MBE N TORBHRRE
N A % O O 2RI EORRERH L TV A NIERHTH
HELTWD, (BH22) [66 (HEEKET »E="7 LK 31)]

[55 187 [EIFH AT TR 7]
FHERLY

EFSA (2016) [66 (HiffiE/kHET >E=72,/K 31)] I, Fit Rey 5 (2013) #35/H LT
FRXEZFTLEH L CWVET, EEFICREORNZRDAIMLEITH Y T TL X DD,

+ Rey FE, Gonzalez MD, Cheng J, Wu M, Ahern PP and Gordon JI, 2013. Metabolic niche

of a prominent sulfate-reducing human gut bacterium. Proceedings of the National
Academy of the United States of America 110, 13582—7

IHHHMEE

~ D A2k MBFERNMAEYEERE L. IBEN CTOERBREED SRtk E~DORGEHRRE O
FEERLUIZHMATTN, HRBEORB SR EOREFRE L TV INIAH LT E
T, HARERE OWIUEH72 0 BWTT O T, RERIROIMEEE S (FEHEE) NED
WHH D E L ThZEoEIID VW ERWET, vV RAFEBABELTEBY, B MK
DB A T DT, b bA~OIMFITITEEDLETT, AELEEENET,

[%5 189 [MIFHE S CHERE A
MIFHMEE

(7= ) MOEEDEED, HEENORBRYEETEIZE Y ) L LER )3 W\nT
Lxo,

AIEMZEE -

s sC (66 (REHiEA/KSFET & =" 2/ 31)] TiE. Another route of sulfite metabolism
is by the gut microflora. & & ¥ £3°, WEAHEETCHDIEE (quZIRET 2500, Zive HiF
{b% (gastrointestinal tract) (ZIAL AT HDNNEL DD FTHEAN, FGHE IZRT D
OThIE, HENORBEETH LTy blinEti, ZTEREZLEIZLAL
<BREWVHL EFET,
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HEHEMSE AN
JRSCTIE &) Lo Tnb DT, P24, 354THIT TIHEND] BRRVWEBWET,

FHRED
CREAREEEZ, REmXOEBY T BENO) #BFELE L, THRIZIW,

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

T5IR)
(55 195 Bl CHERRWE 7]
HERLD

5189 HIFESTO T a £ 2. EFSA (2022) [ 35] @ 4.5.2.1. ADME, 4.5.2.4.
Neurotoxicity & " 4.5.2.6. Hypersensitivity and intolerance M4 T S LTV 5 LD R
Fh MREEE L CIRETAL IR TV E Z A, EHEE LY Gunnison AF & [#fi4
01] &U* Gibson CR [#fi 4 ¥k 02] OJREFEORHAH Y £ Liz, REONEZ ZHEB 72
&, KHEREA~DOFLHOERIZHOWNWT IR BBV L E T,

4.5.2.1. ADME
AIEEFZR A
Gunnison AF & [ 4 ¥ 01] OfaiE, WiiEs 7~ & v, bILEFIkN&E S Li-
B o U7 7R L EE ek (P, B, OBR) 12815 SOX {E:% in vitro THHM L
TWham 2 L BuvwEd, EFSA (2022) [B 35] Tix. Gunnison AF [#f 4 ¥k 01] &0
X & FRED Gibson CR [#fi 4 s 02] & O CORFIMFEE S, #& O 5 S - i o 72
< &Y T3%MPEIEME DR TERDIL. 27% £ THRIRTEERICAD L REL > TW\EJ, EFSA
(2022) [:& 35] DRIz H 5 L 9 IZE IR LIRS ORF LA OliggIZ & SOX BRBLL TEY
B OMRH, 7 V772G LT EExLNET L, 7y hTOEHTTOT, &
N AOMFIIFEBE D LI LBV ET A, FHIE~FEH L T LOAREERnET,

RS -

AIGEED ZERICFREWE LET,

Gunnison etal (1977) [#i4 ¥w01] 1. 7 v MZBT HHMMEBEOMET 27 VT 7 A %R
THRTHY , RE) L LTHEBTRETLE Y, Ty MOMoOEWREIC 1T 2 RO [
W7 VT 70 AR HRITT TICWD L O DM ERZICFLE STV E 328, RO
RSN TWER A,

T2, 20X, in vitro SOXIEVEIC X 20 & g 7 U 7 F 2 A O BEE O Fl ] Heifi
WRENTWET, ZONRLEETLL D,

Gibson et al (2021) [#fi 4 ¥& 02] (X EFSA (2022) [:8 35] 2NHEffiEEA A4 > OENIH %
BT 2 72 DI AW~ tEZ s L2 AL TH D . diAiEEA 4 F 0BT o
TR TT, FFlEA~MGEEHEE FEOE L SR TE E LA, iME~ORZHIISLET
ESA ARGt

EFSA (2022) [;E 35)] % Gunnisonetal (1977) [#i4 ¥ 01] ©OF —% 2\ CHEITR

SNTWRWLTOEZREZ L TWET, LTFDELE (1) [TFFICEZETY, Gunnison et al
(1977) [#i4 w01l DL AT (1) ZR#ETHELNVT VNS LLER A,

(1) ITZy MZBWTEIRNE S LcimiiEo 7 V7 7 2% 76.3 £ 13.4 ml/min/kg

bw (FZFIEBMEDORRH L 2. BF 5 < EFSA OFE) THY . Flg ~iifi & 104.3

+ 17.1 mL/min/kg (Gibson et al, 2021) %4 Tt 5 &, AFI&RIZI T D HY A AKX

0.73 L 72V | FIALEEANR T T8% 0 HET D, LIch > THRG LICHRERD 27% 23 E

BRIMIZET D, |
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EFSA (2016) [iE 35] 1% KMGEIEGICIHIT D SOX DOIFHE K ONE O FFIRIC BT DI TEN
O, HAREREE D D372 0 OFIELEE R Z 52T D 2 & D3RR ST, %mzw:@&f“f%é#
IAHTHHE LTS, ELTHETH, SREITFHIRES TH Y, HLE D SOX IZ L A1%
WEBETERVWERWET, 220, HREMICROREOLEIL., PIEEEZFIC L HIEK
D 13%IIIRADDORAFEEL Y THY ., < TH 2T%MEERIMICEITT DL LT0ET,

(2) e Zy holiEz V7 7 ARREDOHIL 4.1 (RE T, BIE 5 RSh
TW2) THY, b MBI DZ7 VT 70 A%FECERE L., FEESKAIEIE R
Tt w4 &L U7, FEREEEAERE A e SR I WIMIE 2 (& 153 2 LT/

Gunnison et al. (1977) [#fi 4 ¥ 01] 127 v Mtk FOFERFEOBWET L TERWE

LTEY, EFSA (2022) [B 35] (FHEH H kO ARMEIMREIT 102.5X4) L LT»D LB
F9, YLEbe MBI A2Z7 V77 AZRELCERET S0, Vvl NOFEREEZEET S
MIFRDDHDE A LNVER A,

FHEHARE AN

Gunnison et al (1977) [fi4 #01)] 1o\ Tk, BERFH L EEANVETOT, FHHEE~D
FUEUI L EE L VNV E T, Gibson et al (2021) [# 4 % 02] (FAFMEEICET 25 A T, Hifi
A A NFHE LT D TROWO T, Filc AL ClitdliI A E &V ET,

IS AEDN THE L TS EFSADOEZED (1) 1220 T, —fRICY IV TIT - I B RERBR S
R VT T RA)WmEMTe M ER%SE R LFZFITm Y £ A, in vitro IEMES T
i e FTCTRBEOIEEN L ONTZEDOT — 2 BNHIVUTHITT RN, SEITZED L 5 78T —F )
O T, BBICE LT L EE FEOREIZIT - EDBENMLELZ X TWET,

AR EMER

ADME BJ# 2 #9> 9 % Gunnison et al (1977) [#fi 4 ¥k 01] OAEZFHEFICFTLH T 2 =
RS EEWZLET,

MIEAEDELE (2) T2 ELTUL, 7V T 7V A0MAEL —HOBMETHET S (b5
WIERIC &9 2) Z &R GEMENAH Y | BHEOBLATRICHNEE L WD T ERRITEE
WL THEVEIITEVETAS, W TL X I,

FHRED
TERAESE X EFHEIVEEINZFEED 9B Gunnison b (1977) [#f 4 & 01] @
MR OAHFFMEFRICGEEHE T L E TRV THEREZBEWANLET, 72, Gunnison 5
(1977) [ 4 W 01] OFEBEER L E LD T, THERL I,

A EMZEE

Gunnison et al (1977) OAFHIEICFLHK TS LTIV EBWnET,

FLHRIZOWT, UTOBLETEE - 22 MLE L,
- ERia A v FORASEADTEEH SN TS LE (EFSA (2022) TOZ > FCOYIELHLE
MERORFEL ) 2N ER N EEnE T,

c Ty MIBWTEIRNES L7-HlifiEED 7 V) 7 7 AOBIEIZIREF ITIZ 2 WMER DO T,
I, TEFSA WEENOHEH LZEHME (n=5)) il L TBWa v & En
7,

- THEAREESEIR BE DR ) — THERERIREE L] TR BnET,

WE%&R%@%¢®&M@FJHF¢ RIZ BT 5 HiERE DB LIEE | ITEIE,

MARRIZI T D MR ERE O bEE ) | owf\MM£\Fﬁ%M®£E&ﬁ%m%
X, R, B, DT EMRELTHEI L, L TR X EEnET,
Z RO SOX IEHOBHFIEX, (O, B, Figo SOX 1GME% . IHtH: & ik
HiE & AEEOSCOEHL, Tz LabETnd efEaInEd, (AL, Az
AR E R o AELIIFEH S TOERA (FUWEME 2 AWz & oit#EdH D ),
iz Hi7 1U=0.10D/min
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HiEME=1U/mg protein
168U=1 umol SO32” oxidized/min
FEOEFNCFEHED D O, FEICEH L T XWhhrb LLEE A,

IxHEMEE
- TS R OVR P O iR ERE A ET 2 RN EmI N TWD] EhHd—F, KR
THOLNYRET —% (T > Fo241?) FTRICHHINTVWERFA, ZhHDT—X
HRTWENRH Y T,
- T 36T 5 dRREAEIREE DA T, 3FlL & 2 SOOI TRENDL 2D, 2
— A R—= R A NORHROPEMET N TH D Z &R LIZE LTWA, ] LAl TRtk
L7eHRBWTL & 9, TSR RE ORI 2 >OfREEAEOMmTRITY
T2DT2aL /= AU MA—=T UV AT AET ML > THIT L., TORE, ~] TR
WD T,
<JRFEOFHE >
assuming a two-compartmental, open-system distribution model

k. O (7YX, ¥1) (Gunnison X Palmes (1976)) Tl 2 =2 3— |
AV NE—=T VAT AET ] Lo TW0ET, —LEFABWTL X 9,
- TEEHERY 72 in vitro 7 v B A HAMIZ L > Ty IZIAETL X 9,
R 8 DTFDIE 1IZHONT, TFEFIZBWT, EERIIEEDOEALIIFEH S TWRUV, | O
LEIFHIFR, UFIRESNTWD X ICHERRAL L IERITER SN TVET, ZhR
[Ge#l) [ZHYS T2 L BWET, 72, 24 (enzyme unit) & (specific activity)
DOFLHEL S HIBR,
- [FEREBHERR T OB R | OBALO kg IZAETL X 5, [ 25 FERAEHEMET
DOHIGEHN OHEF LR ESH 70 OBLIEE ] SEEL TUXWDRTL X 220,

FHERED

TEREEEZ, AMROEEREREEELE L,

ARBRTHEONTZ, 7> D 2 Bl ORFYEHT — & 1%, [IRP~OHfEEERIEIZ SV
Tid ) OO (2 BIKH) CR#EiLE Lz, F/-, TEERMHERERE T OB 13,
AIEMEE, MAEMRZEO ZER 26w, [ EE BT O I v S HEF L 72K
DRI DM O EE | LEIELTEBY £7°,

TR A BREWLET,

HHEEMER
IENDEH T =2 =V =T FAUTFIIR>TWVWETOT, Hi—LTUIWLMLABTL LD
M

HER LD
TEREEEZC NIW U X oo —V—F 0 AL LE L,

AR E S
MR LELL, BHIZaA IV £HA,

(55 196 [FIFH AL 23 12 CHERB W ]

A ZEE
PIRTORESDOFRLD 2 A > T, THIEME=1U/mg protein] &it#i L CTL EWFE L7225,
[EEIEME D HAL X U/mg protein] OFRY T3, HLiRH Y A,

Fm SR H @ [One Unit of enzyme is defined as the amount required to produce a change

of 0.1 OD unit per minute, and specific activity as unit per milligram of protein (Coheen and
Fridovich, 1971).
TRUIEIELRTT,
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(EER)
H1) BFEEA1U=0.10D/min, EEZEIIEMEIF Umg protein EFEFRL TED . ARERIC
BT % iR O EE X 168 U = 1 umol SO32- oxidized/min (ZFH%9 5 & LTV
%y

HHERLD
THRMEEEZ, RS TOE1IORWELBEELE L, ZHREBEVLET,

RAFEMER
B LE L7,

© 0 3 O O W M

DO DO DO DD DD DD DD e e e e e e
SO W N O ©W 0030 Ot W H+H O

Wistar 7 v b (., 58), ==2—Y—F FEHUYX (HE, 4 8) KOT
YL (M, 8PC) ICH==o lb—3 g VALEEZITV., £EWEICENFE R
Wit GEMAB) % 0.50~1.18 mmol/kg, 0.14~0.61 mmol/kg & ¥ 0.13~
0.42 mmol/kg O HETREFIRNE G L, MAEH R ORFOHENEEA A4 D
FEe B 2 [ E 3 2 alBR A 3 S v T A2l

R ~OHMREEA 4 OHHRIC OV TIX, 2 JTED T v Mt LENLER
0.57 mmol/kg & T* 0.97 mmol/kg OHFFRIEZ TR L= 2 A, TN
H 80 8.3% & N 8.5% DN AECEDHMEEA A4 Ml U TRPICHRIE S vz,

MAEF OHEFREEA 4 OEIEEE T 2 SOBEBOM TRENTNZT20 2
AUR—=RMAVNF—T VAT AET K S THRIT L, ZORER, Wkt
WA A Ofr V7 7 A%, FEETENEIN 49~110 mL/min/kg, 12
~44 mL/min/kg & " 11~23 mL/min/kg THVY . T v ~, ¥ X, 77
VDA K& <, FERFEEERIZ 1.00 : 0.34 : 0.20 THh - 7=,

7 v MZBWTHIRNE G LIZiiiiig A A o7 V7 J A% 76.3 £
13.4 ml/min/kg AEH22TH Y | IFlE~DImiE 104.3 £ 17.1 mL/min/kg &
H (BHE45) [# 4 5 02] 24 Cliod &, IFICK T 2E0 AALEIT 0.73
720 PIENEE R T E Y 3% HEKT D, LB TRAOKES L
T BRI D 2T% MEERINICEET D, (B1R46) [GE 35]

Gunnison & (1977) 1%, VY X KOT W 7P IVOHERREEA 42 O 7 U
7T AE, WA A HEAS~ORHIC Lo TEZ D, FEEDK 10%LL
TRREMAEE LTRFICHEE S, 7> MZBWTH RIS, &5 L0
W OV ENEELRE LCTH SN2 Z L2 2R ETICHEL TV 5,

Fo. 2o OEMFED TR, B OV O T SOX bhiE M 2 1l E 3
5RO I S, 2 8 DRERBE LT,

20 THFEALO 1 FERRE . WIS R ERIC BEEREREE C 8 [BILL_E o BE R RS O SR IR B 53 DN af
B R ORI ORI A A DY ERE 24T - 1=,
22 EFSA (2022) WNEENSHML-FEHE (n=5), (W 46) [i& 35]
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10
11
12
13
14
15
16
17
18
19
20

& 8 i SOX L&

B TE S LT P

i ik Ll
5y pE2) 5.45 + 0.6 3.50 + 0.42 1.38 + 0.24
T H AR 1.42 + 0.61 0.55 + 0.18 0.09 + 0.03
9 e 0.36 = 0.05 0.13 + 0.04 0.24 + 0.05
PHUE

1) BFEHEAL 1 U =0.1 OD/min, E#3EHIGMEIL U/mg protein & EF L TRV . AKERIZEIT 5 ik

UHEOERLEEE X 168 U = 1 pmol SOs? oxidized/min IZHH%EF 5 & LT 5,

E2) T L2l EE T v b C 10 e, TPV T 8~18las. VY X T 11~12EECTH o7,

WA A

v b, UBX, THSFALO, EEREHGR T O IR S HERH L7
RRRIZ T DM A A MO E2X, £ £i 140 £ 31 pmol
SOs2/min/kg, 6.6 = 1.0 pmol SOs2/min/kg & 16.4 = 3.3 pmol SOs2
/min/kg TH VY, SOX {FMHIX, 7> b, THFH L, UFFOIEICKE L,
FEXFHERIZZ N4 1.00 : 0.12 : 0.05 & 72 o7, ORI, #n vivo iABR
DA A DI 7 VT T ADOFREREE LT, THTF L ETHED

NERZE D3R g D R & 7o Tz,

Gunnison & (1977) 1%, in vivo REROHEREEA 4 D7 V77 A L
Invitrof#FIEVEIZ BT D X &7 AL DIEF OWELIL, SOX DOiaxt &
LIS DR 38 OMRBIC B o R B2 Rl T2 2345 LT D

(ZHR47) [# 4 ¥s01]

@ R#H (v b, YIL) (Gunnison KT Palmes (1978) ; JECFA (1987) T3l

A) (i)

FERLD

AP ZER
4 Beg A oo THReGET & e 5-BA4G 3. 6, 9 M TY 11 HZ O I fErh o ity

4 R BE O THREFNIFNZE 3 nmol/L (i HBRFE) Riili & O 0
nmol/L ’C“&v’)of:?ﬁi‘ ] oW T, TERHBRBAERGG & T0) AT
ENTWVDZEIZEFELRDH > T-OTT N, JREORICBIT Db Rk
TL7z, FERORLE & LTREROD, THERBW 2T IUEEN T,

L

il M
W SFANVKUBEE A2~ © [k % [HRERE ] RBEICETIE L 22
STHEIT, BIERTEN SOz A A2 (HETIERW) MBTL L HIMN?

RNETREDER /31X, BB XIS A A L ok iRt (Z k95 358

23 SEfE ARVER S, AR O TR REHIRIE, IR, BEEX OO TH S EREL TRIHEL TV,
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DOHSREZHE L T, N O LA MRBERE L LTWnD & ENnET,

EEEITIT TR O FERREE A A PR Y S A VIR A A PR %
ETHRBRPEMINTND, ] IZRDDO0H LAVEEAR, ZOHS bl
MBEREICEELTH LWL I BWES, hokdlo TERZ 5 )
DINTZNTT,

Fz. FBED TERGENTIZNZEI 3 nmol/L (B HRE) K LN 0
nmol/LL TH 72251 122\ T, JREZMHER L E LA, method IZFEM7R
RREEIH Y EHATLE, MFEFO SO32ZIZ 5>V TIE BREEME (3
nmol/L) DA H VY £ L7722, S-ANE R S-SO3ZDREIZHOWT
X, BMEBAOTZE R H Y FHEATLE, MHEBRBAEZHEL CBHT, H
IZRH S 2o lolo®, 0 EFLE L TWDH D LILER A,

WMHAEMEE (—HHE) -

EKNIZEB T 5 Tsulfite] X° lsulfate] JEEZEZ WHEEA 4 o Wi A 4
N —T D EERELET,

M 5-HNEZ 4 3 nmol/L. (B FRFYE) AR & OV 0 nmol/LL Th - 7=
D AZOWT, BHRITHDHIZORRL0E L TWEREESH D,

5B H O [[BSIMRIEA 4 GaEE) O “AF L7 1%, RELEBY OFL
HTHDHD, RETITRND,

FEREY

BRIC, RIHFFEMEEO THEfM AR E 2, THREEA 4 RE] [TEE
THEREBRLLTWVET,

Fz, RERNXZNZET 3 nmol/L (B HIFRSAME) A & OV 0 nmol/L ©
bHoleh | OFREBITEDOEE L LTVET,

THER A BBV LET,

F7o. 5EEH O T[BSIMRiEE A 4 &) DEEFEE ZHat 72

Uy,

SD 7> & (FE, 11 P8) (o, WAREEE GEMAEA) A F%) 2.8 mmol/kg &
H/AHOMET 10 HEREHHESG L, &EAE TIIET O SZVR CBRIRE %
HIET 2N ER S TWD, ZORME. BEATO S AV I
¥ 8 nmol/mL Th 7275, H5#%IT ) 183 nmol/mL & 72~ 7=,

kx> SD T b (HE, 11 PT) (o, #EhelEHR GEREARBT) % 3.2 KUY 9.9
mmol/kg AHE/HOHETZENZEN 5 HEMEEANERSG L, mEFO SR VR
MRIEEZHET BN ER S TWND, ZORE, 3.2 mmolkg KE/H %
5T A5 ERTIX, BE5R1IEEY 10 nmol/mL THh o723, &EZIT Y 24
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nmol/mL Z/~ L7z, £7-. 9.9 mmol/kg AHE/H % & 59 5 FEE CTlx, &KEA]
13 ¥) 4 nmol/mL Th > 7203, B 5% 1LY 34 nmol/mL & 72~ 7=,

Bl SD 7w b (M. 3 IE) (2. [5SIMimiEetE GEMARRA) KiBikE 9.9
mmol/kg AHE/HOHE TS HEEENKEG L, 05 L0 2LoiffEs /X
I SANVKUEET VT T AT A, FENE 3.9 X35 HTH-
776

Elo. TSP (M, 5U0) (T, EARERME GEMHAE) A 1.64~2.74
mmol/kg KE/HOHET 11 HEREOEE L, &5R1L 584 3. 6. 9 &
W11 B OIMEEFH O HREEA 42 R Y S A V7R VR FE 2 I E T 5 iR A3 52
fE S CTnWD, TORE, BE5RNTFNE 3 nmol/L (MHIRAE) A &
N0 nmol/L THho7=M, H5-B4E 11 HZIZIZZNZ1 3 nmol/L (K HIBR S
i) AR ~32 nmol/L & Y 30~86 nmol/L &7~ L 7=,

kDT AP (M, B PL) O SAVKRUEEI VT T RER LD
A, FEEOEEIIXENZEI 6, 8, 13, 36 XN 83 HTH-T=, 7=, Hl
DT 7 (M, 1 PC) (Z[3SIHRiEEA A G A A, ¥ 1.31 mmol/kg
{RE/HT5 HIE. H VW TFH 1.93 mmol/kg KE/H T 6 HE DA 11 HIEE
B, SAVKAEI VT 7 AP 2 A, YL 6~13 HTH
77,

Gunnison % O Palmes (1978) X, 7 7Y NLD SANVK BT VT T
AZDHPHAD 5 B, 36 K ON83 HIZHOWTIL, oo 3JEDfE (6~13 H) &K
XL BB, EFREOT—F 777 b THDHELTEY, o 3 L
O (6~13 H) 1%, [BSIHFEE A A Z2 T3 BR O #E 58 L a8 — &4
HELTWD, (B 44) [HHBEKET =17 LK 43]

® K& (v k) (Wever (1985) ; JECFA (1987) T3IM)

SD 7 & (H, 2 PC) (&, #HAEETST NV U AR (RS Y A8 L
T 100 mg/kg {AHE, LAk & L ChH0mgkg AE) &+ IRIGN&ES L,
AL =2 — )b PRI SOE R FRIR L2 £ 0 LT i o oo iz ifER o
AL e Y S A VIR R DOIRFE ZJET DR N T ST\ 5,

F O MARMAE T OWREEE A 4 o diE T, B LIRS L .
10 43712 10~15 nmol/mL. ®TEfEZ /~ L T, £ D% L=, F7-. Pk
RO SFANVKR UBRIREEIE, 10 DRICHmMEEA 4 S HIRED 20~25% & 72
D, 120 DEETIRIE - EDOREZR-> Tz, —F ., KEIRIMAEF TIX,
e A A BRI ST, S A LR CERE A L. PAURMIAED L v R g
DO 10 53% F THIML T, 60 0% £ TIRIER CIREZRD, £ O®%RBAD
L7z,

F72. SD 7 v & (MM, &FE 3P0 (o, #EMERT N U U AR (AT
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w
3

U DAL LT 100 mgkg RE, ki & LT 50 mg/kg AHE) #+ -
RGN E G- L, 10, 20 &Y 30 23 t& I PRI M VKRN 2 [F] U B o &
B, MiEROWREEA 4 2 kN & A V7R e 2 R E T 5 3B AS i £
nTWna,

ZOFER, PIARIMLAE Th O HRREE A A i X R R F RN L 7223,
KEFARMAE R CIZZ D X 5 REINTRD e hoTz, £, S ALK U
T, KERIAE S X FMRES CHREICE - T2,

Wever (1985) (%, FIRILAEF Theth S vz dibiifig 1 A4 1%, fFlgiz BT
LALLM SN D Z & KON S AR R 38\ T — R
ENDHEHPLTND, T2, Ty NMCERENOERINIHKEU O
WiEeti 2+ NG LicGa . MARIMAE R diaiie A 4 s miit S
L3, HWRODNT SANK R E R Db I D LTI T\ D, (H48)
[HREEEKET =17 LK 44]

® #& (S5v k) (Sun & (1989) : JECFA (1999) TEIR)

SD 7w & (K, VCECAEH) 2o OHGH U 72 IFIE M O 2 FH v €, diRi
HORF 2N RN T ST\ b,

ZDOfEF, 108 FfE/mL O HEEFIZIZ 1 mmol/L OHAREEA 4> 2 UL
72856, WEREEA A4 1% 35~40 umol/L/43/106 FiE D S GE & T, EARAYIC
WileA A A SN, ZORSOPIEE X, 200 pmol/L~2 mmol/L D
RO A A ZRM LT GEICBWTHLRETh - 72, £, fiHTFEZ 1
mmol/L DHAREE A A4 THEEW Lz & Z A, 37 OREN THI 98% O ki kA
A DRI E D A E AL, FRER O FRERIC L U . B LIl Ee 1 A4 1
60 73tk F CTREFINCID LTz, 2SI NTRilE A A > O ITHER 5 701k
830 pmol/L, 30 43412 930 pmol/L & 72 57=7%, =0 = L IZHEF 30 43LLA
(IFIERTOMMERA 4 > BWERA A BRI Z 2R LTS, (B
H849) [HHEEEKFET E=D LK 45]

@ @ (Y9, YIL) (Gunnison BT Palmes (1976))

Za—U—J REyYX (B, 2P0 (1, BBSIHMEET Y v A%K) 0.6
mmol/kg (HAEEEHE & L C) OME CHEIRNES L, Mg 4
WREZFRAFICEI OO LIz 2 A, ZORRIMHERIL 2 22 /83— A
NA—=T VAT AETNVCAET D RSN, £12. TAHFVF L

(M, 1P5) 2B\ TH, FEORRERNEG LN,

—a—U—Z  RAYYX (B, 3P8) (2, [BSlHAEET MU U A%K0.15,
0.30 2 * 0.60 mmol/kg (HifigtE s L) OHETHHIRNKEEL, 2 2
NR=RMAV N —T VAT AET VIS S, M HERREEA 4 SR
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DRFEFHEB Z ST LI 2A, HREEERLNZ VT T A FHREGE&IZ
WHBI L, 7 U7 7 ARG EO B L U5 & OMBIIXIZIXFEE
FETHoT,

Gunnison X" Palmes (1976) (%, fiif2lc LV SOX AHEFESNDH Z &2
HMONTNWDLOT, ZOWMHEBRERIE, AR XD SOX ORFENFRK 6
LivZgneE LTnag,

Za—Y—Jr FAUHX (F, 3 L) (2, [BSIHEMET ) v LA%K 0.6
mmol/kg (HAifEE & L) OMETHEIRNE G L, & 5% O sk i
A A HREZPE L, HEICBITS 0 RESITERIKEIZK T 5 IRE%
T EEEIRE LC, HMEEA A D VT T v R a R D B 5
STV D,

Flo, =a—U—J FAYYX (B, 10 (&, BSlHEmEST ) v La%x
0.61 mmol/kg (HEfiEgHE & LC) OHETHHIRNESG L, 20 12 5%01 5
23 3BT TSRS N U 7 A% 837.1 umol/min O CHERRNIC
FreiE A L, EFIRRBICB T 2 g imiie A 4 R ENs, 20T T
A PET HRBENEm STV D,

ZNO ORI OGO MEE LR U R, A 4 0 VT 7
v ADOHEFHE & HEME & ORI KR E RZITRO o,

INSORBEAE L, TAHSYL 1 R AW TR FEBROER NS
Gunnison & Y Palmes (1976) (%, #ilifeA 4 DA EHRKD /N F —
T AL E TS TEHEU L TR, el ENRER D Z LR S
NTWbE L, HifiiEA A e L TCOPMIRIZ V7 70 A0 T —E T
HY ., WA A O RIS A 4~ Th D Z b,
WilgA A D7 V7 7 2 AT O SOX ITHEBKF T2 L BELZ L T\ D,

Za—Y—=J7FAVHF (B, 1K) (&, BBSIEmT ) v Az 0.6
mmol/kg (B & LC) OMHECEHFIRNZ G L., mMEEPMEEA 4 RE
ERAEBCIOON LI 2 A, ZORRIMHERIL 4 a2 = AV FET
MZEB LT,

F2, Fl—ovyFic, [BSIHEREET VU ¥ A% 0.6 mmol/kg (HifiEEHE &
LTC) OHBECHEHIRNES L, RO LIE 2 A, g ) oo
Bl &g U<, #ipiig T NV U AR BRI, HAEEERMET L,

m=a—U—=Jr FavYE (H 308 &, [BESliEET FY v A% 0.3, 0.6
J V1.2 mmol/kg (RiifgHE & LC) OETHEIRNEKEEG L, 4 2 /3—F A
Y NETFTAMCHESE | MERAREEA AV IRE ORI Z ST LTc e 2 A,
HEEBICHEIRAEIT R oo T,

Gunnison & O Palmes (1976) 1%, HiliEgA A4 ) B S V- ilE A
FoE, WEENSIMET RN ENSD LRI, B T ar8—k
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24

AU RMIBATTHE LTS, o, MFETOMEEA 4 OARIL, &5 S
T R O E FIRBEL DO MARIE A 4 U HEDOHE A L VY ENL WA Z &
N5, HERRERE R 5T X0 AR Uil 14 4 3, BIRpIC e 138 L
WE LTS, (BIRE0) [HAEEKET E= LK 42]

K& (B k) (Gunnison BT Palmes (1974) ; JECFA (1987) T3IF)
R AN B EZ x5 e LT, IEE R EE O FERIEE (12 425) 23R 9 O
RO "R bW &2 3 o RRUT 120 FFfE], ~B—RXE— 0 —26 (T4, ¥y 34
%) AR T 96 FFIE < BT 2R Thh T 5, Fo, 1B 72 iifkte
DIEWRERE (3 4) % 3.0 X1 6.0ppm DIEE T 48 K], ~E—RAE—h—
(244) % 4.2ppm OPEETIEL BT 2RI THOIL TN D

*9 H=ERTE
TR EEIRE (ppm) 0 (kfHEHEE) 0.3 1.0 3.0

Z ORGSR, FERERE L U B fR A <L AR S AV U EIR FE I
SEENO BEWEEEICAERMEMENH 0 | B L IS 07— 4
EAEDETELBIREROMBEE D, KHPO B L EREN 1ppm BN
T 5 2l S 2R LA EEEAY 1.1+0.16 nmol/mL H#EN95 S HEHI S
7=, (Z=B51) [HHiEE/KFET =7 LK 39]

(55 187 [Al A2 12 CTHERB v 4]
AIREZ S -

Fl AT 2 & AU, FREEICRIEIZ 18 £ TL X 90 FlEi# L2V o ThiLid,
ZORBRT 124 TIT 72D T, 124 TRV EENET,

Group 1 consisted of 13 nonsmokers with normal pulmonary function and a mean age of
22.

%f%)% AU
ERABEZ, WEICEBRZLELI-OT, ZHERITEE N,

A& S
s Lk Lz,

@ 4{t# (B k) (Constantin & (1994) : EFSA (2016) [ZT3IH)

t MR MEKICHREE T P DA IRINLIZE 2 A, AEICHEFEDI
VIAGDIEIN LT, F£7-. IEHEL TV e N2 ALK R T -

2 JFEEIZRW T, TR O & BRSPS =T D4k EERIN TV,

25 ER e AR OFEMUEE BT 18 4 (F¥) 225%) TSN TV, 14 %25R< 124833 < ERBRICSM
L7,

26 Gunnison M (X Palmes (1974) 2B\ T, 1 H¥Y720 20~60 KD X RNazlfkH AL STV D,
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1 U LNERMUTZEEHZ W T, =@ EE T P ADRRO TN, R
2 A=V RAT— 7k 7T—F (PMA) THEMAL L7 bEER A MERICHE
3 e+ b O AZREMUEREHIB W T, Z8B{biieE 7 v icinz <
4 56- Y AFN-1-vr ) -1-FF T F (DMPO) t R U ngto &
5 iz,

6 Constantin & (1994) 1%, b NEEEBAMERICITHBIEEA 4 2 HE) 5 Bl
7 A A ~OERACREBENFAE L, SOX 292 TR 01T h, FEREHEM
8 \Z =R 7 2 VORI A > TSN DR N H D Z & 03R
9 I LTWb, (BH52) [HiiEEKET »E=17 27K 40]

10

11 £ (£ k) (Constantin 5 (1996) ; EFSA (2016) I=T3IF)

12 MR E CF 25 %, MERIR NAZARHT) . Sl omFEE CF¥) 64 1%,
13 PERI R OAECARH]) . 100 bl Eofdi s (MERIARE, 8 £4) MOW¥ U U EfE
14 PR (EI L OWERIRIE, 34) MOEELEZEEAMERICHE W T, i
15 FRYE 2 VT, HRRER A A4 U HEDOBRILHEE 2 TR 2R Thbh T b, £
16 DFER. IR E L OE O FH BV Tid, SOX iEMEIE = ibist 7
17 T IV DGR FE K ORER~DO (LR S FHEA LT\, —J7, 100 kLl k
18 D E RO 7 AEGREBE BT, MR ~OBLHENELS . =/
19 {bHisE 7 2 ORI LTz,
20 Constantin (1996) 51X, FiEEA 4> DAL, SOX KAFVERRREE & H ]
21 KL T=WIbLIET VI NERT DT VI NIEHECRBRE D GFET H & L
22 TW5, (BH53) [HfEAKET E=7 LK 41]
23
24 (4) Bt
25 D et (FHR. Sy k. HIL) (Gibson BT Strong (1973) ; JECFA (1987)
26 T5A) (B (1) @)
27 TNAE Ty b GRE - HRIRB, {3 L), Tve v X Rt - M
28 IR, &8 6~8 L) M7 YL (1 VT, M5 PC) (1, [35SIHEmiRE
29 NU O AEAHBEREKFET MY U ARIKRE, EBbhiE & LT 50 mgkg OH
30 BECRABETARBNEMINTWES, FORE. R, BEKONBEF O
31 358 DEILREIL, 10D LB THoTz,

32

33 £10 R, ZEERUVEHKPO *S BURE

g% e (H) | JRTE (%) #Ep (%) | EAET (%)
7 vk 1 74~79 4~117 9~21

2 75~84 13~18 4~ 7
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© 00 3 O Ot = W N+

[ T N T S e T e S o W = S S G S G St
= O © 00 3 & Ot b W N += O

! S H S H 2
14 1

~ A 1 78.7 15.6 3.1
2 80.8 14.8 1.8
! R R 0.83
14 0.36

Ul 1 94.9 1.8
2 98.1 4.0
3 99.2 4.4 R I
4 99.8 4.6
5 100.5 4.7

I FETIE, YLOERORBETIIARL 1 BZEOEIREI REN TS, £ 10 TIEEBOEIIRET

RLTWND,
Flo. TR Ty b GR#E - PERI - PEECREY) 12 0. 50 Xi% 200 mg/kg

O b a 5 A, 7 Ty b CREEA, HERE, SEE6 D) |
50 XI% 200 mg/kg ® "R LA 30 HREIAL O\ v e 7 v b Gkt - é%lJ
A, 2 PB) 1T 400 mg/kg O e bhisa & HEl, #iREEEKE T Y U ARHK
ELTRA®EE L, JRFPOEmEEA ﬁ‘/iﬁr%{ﬂﬂmﬁ‘éaﬁ%#%ﬁméﬂ“(b\
ZOFRER., WTHNORBRIZE N T, REKROBMmEE A A4 2 HEOHEIXER
OB T,

B DORERNS, Gibson MY Strong (1973) 1. &5 Iz i
P OV ERIE 2 e b3 DR IX AR L7eh oo & LT 5, (B 37) [l
Wil /Ak#ET =" 1K 33]

@ #Ett (E k) (Savic B (1987))
#MmLﬁ%ﬁﬁbfwélﬁb%%T\:@M%ﬁﬁﬁ¥iﬁ<§bf
WAHEIBE (T @R, MERIARI) 564 (&) kU384 (H#) Wonoid
<E§L‘@\iﬁb\%ﬂ S RIREE, MERIAREA) 39 £ A& MZRIC LT, RO ORI

P P K OV RERRIR IR FE 2 TR DB AN S5 S, & 11 OFEERB G LT,
F 11 RAPBRUVERRERRE
28 O | PR KRR R PR A F I I I
b Wi 35 O B Bk BROGE B | W E RS R WE BROE B | OE R R
(mg/m3) (4) (umol/L) (4) (umol/L)
pogiciza — 39 16.7+5.3 39 1.8+1.5
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11
12
13
14
15
16
17
18

X < B& BE|45.7+124 | 56 21.2+7.9 47 4.1+3.8
(&4

X < B #F | 0.2+0 38 19.3+7.5 36 3.7+1.8
(D)

SEH) A U 2

22 D TR U AR R I, A2 17.1~149.4 mg/m3, EHITIE 0~
0.75 mg/m3 ThH o7, F7z, 1< BEHEDO R PHAMEERLLIR B & OVR A it i
HEIREE I, W bt IR & ik LA RICE o T2,

Savic b (1987) 1, ZE5H O ZRRAUHIEIR AN R & IR PRI EE S 5
K7pBHE L TWD, (BHb64) [HREEKET E=7 LK 46]

(5) KRNBEDF LH

(55 195 17 A 21 TR 7]
FHERLD

(3) @™ Gunnison 5 (1977) [#i 4 ¥ 01] ORAZEE 2 T, KNEEEDOE L DD
WEABEELE L, ZHERLBEVLET,

AR E R
B LELL, FIZaA MIdHY £EA,

MHHEMZEES

BNV pH TEZZ O T BLME T2 TL X 92, (1) OWIL (i) (EFSA
(2016) 1ZBWT, TR BRSO H A TKITEE TSV T, EFSA (2016) X, ZOH R
IXE TIRHAIE K E A A 2 ) o TWET D, THRREEKE A 4 TR I & OV IR E
T, LRI B O WRF ORISR CENETNERIC/ D EbRENTVET,

FERED
THEW-ZERZESE 2, THERNOKRY pH TIZTBEMENMES THY .| EALAEELE
Lz, ZHeERZBREWLET,

AIEEMEE
ERLEL, Flcax s MIb £HA,

AREMMAERIT. KOXIITHRT,
(HAiERES ) KO THAEBKET E=0 LK) ORISR & B
T 5L TIRAURRE O AR EHES DAY ZERAEELEE O T A TIEAIRIZ S TR
TV, PR bR, ARAREEKSE A A M OVHRRR IR A A i dadRe L 7 ERIR RIS
HY . HROEW pH T TRAFEAES TH Y | WP @@z I E PN pH O
EFIEONERRRR A A DB L T2 D, WIS TS HRER A A HEE L TR O
SOX 72 BT & o THleA A ICFb SN D 2. =IAURLE T ¥ T v DAL % i
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0 3 O Ot B~ W N =

U CHifEA A OFERICE LRI LB SN D, 7y FTlE, vHF X
P &bl UC SOX TG m <. B b &R LT 10~20 %50 SOX JEMEN T
ECRENTWD, v FTiE, U X UIEBLEE )0 b il U CHi iR i
DI VT T UARKEL . K 3~5 (GOHRRIEA 4 D7 VT I ANREN
TW5, T, HEREOEEZ ISR S S AR EEOPREIIEE < |
SRRV, &5, BOLG S e L OB L. TR
ISHREEA A & U Tl R 03 i gk S 4 5,

[ 187 FIFR &SRO R
FHRED

BIEOZHEIT, WIWamE THEmAkET o E= 2K (2020) [ 7] & REETT A,
Pl an-mASEEREZ, (5) KNBIREDO E L DKV IADLREFIHERH L0 T
B < T2 &0,

MHHFAEE -

AElBRrLO O WIL (iR (EFSA (2016)) ] [66] 1cix. B To _Ebids & sk
KBA I OFEELES, B COREEA 4o ~DREBRRINTWET, MEEN O
FRE S DM S FTREZR IRV e L= M EWVWTL X 9,

FERED
TERAEREZ. ORI (Bi) (EFSA (2016)) OFRLZiBFELE Lz,

AIEMAZER -
BEE (P22) o 1. (AWNEHEERER (1) HBEFEORINOE /> IE, BBUAATH XD
MmEBWE LT,

FERLD
Mg 1. (1) WRREBHEEOWINICE#E T 58y L LT, A MhER L. (1) ORI (g
#i) (EFSA (2016)) OHRZEBILW-ZLELEOT, ZHERLIFEE W,

IHHEMEE
MHNTIE, pH 1T U CHIRRER KSR A A 2 13 B IR S OV MR (2. ER i o5 I X Ee 55

DR ZTNZ BT/ D

MM ORM SN E BT 5 & b0 T AN ERE S 203, b
T AFIARITEETROT <, BN TITHAEEKRE A T2, HAEZLIN 5, |

B EBICITYREE MR 70 5 O C b S EEMC 2 2 LRV E T, Lo EN
MIZ T,

sulfur dioxide, bisulfite and sulfite ions existed in a series of equilibria and that these

would favour bisulfite ions at the pH of the stomach and sulfite ions at physiological pHs.
(EFSA (2016))

[HERBREE ORI S N7 B M 2 BIT 5 & "B O T AN WS D Ay, R bif s
DI ATEAIRIIE TRV, E LA ss, MRtRE KA A2 HREE A A o i dodfe L 7o -l
KEBIZHY . BADOIK pH TIXHERREEKE A A NMEETH Y | W@l % IIGE N pH ©
FRICHEOERREEA A BNMER L 72D, ) TRWERWET, 29595 L TRIL S L7z difiEg
3. 05NV R ET,

7B, AR LE LA, EFSA (2016) THIH & TW5 Lester (1995) & U Ough and
Were (2005) DOFEIRIC L o> CIHEERLE S FILER A,

65



AIEEMEE
R LEL,

HERED
TEREREEZ, BIELE LT,

MIFEMEE :
MR LE LT,

1
2 2. 54

(5% 187 A& SR Rl
HFHERLD

IRl THREERKE T - E=7 Ak (2020) THRETESNTWHHIRD 5 5 HifiiE
KEF N T LE2HEBRHE L L TWAMIZOW T, AFEEICIIETEHEZ L TBY %A,

RAFEMER

AENT LR EENOHMIEAKE T M U LAORBZERWZE DO LT, B iR
FIAKREEE P TIEHERBRKFZ A A 2B L ETOT, BORWERRWEENET, D
HL G FERTY,

PR T HME S

MRiEEKFE ST B o A0HTTN, T ERHMEET MY U AREERHETHY . ZnK
HCIKGIRET 2 L 2 S FOlliffiEkFEF MU v ALY £ (MEE p12), MAiERKET
N U ADERIIANZETHDH DT, HMmEEKFET MU U ATEKE LTIFELE T, BER
Y Co 2 HiRiEEAKFE T N U U AR THFREBAKSET N UARK] Lo TWADIZZEDTDHT
7

TR K FE T o E=0 LK) FHMIEOHM A TR bTWD THAERAKFE ST R U A
X, WRREEKFE T MU U AR ERG LR B ET, £TIE THEMBBKEST FY 74
EREH L TWETA, AT BlxiEp2l F205 347H) TIXHAMEEKET MU v ABIK
Lo TWETF,

fEwmE LT, Wi LCcov i) MU v A (IH4 @ fifiERKET U 7 L) Lk
Fek#EF b U O ARIZHICT, L Ll bV o M3KERIC e 5 &, Wik SE T
MU OLAERIRERY £7, TTMLOLMBEBAKET N U A FEBEME L EL T E BT
T, L LEBRWE L L ULRLEZH L 0T THREBRAET FY v AR £7203 THERBRKSE
TRV TAERKR] L LEIE> NI E BnES,

ZHEMEE

BN OFEERTH S T adifiis U v A (R EAEEITHAOBZRE — T, 5l
% WRRERAKFE T U A A X EERERT BV UL IEEMEEEE Y —Z L ST, =
OEMPH ORANARY T2 THHEERKET N U 7 L] IZOWTHBNTER DR ED 5T
WHEEZTBVET, 72, BFHERF A TERICHLH Y £ L-EIC, Bl Y
U LIAKITET D &L EEREEAKE T N VAR E e £, 207D, HiEEEAKE T R U
LEMHHRYE LT 5OV T HRLEW =T R EEVnE T,

B, FRBOTLEICBN I, WBRME L L TEDOERRZ L—RoWE Lo ) IRETH
W DR D Ko ICBR Ll s BunEd,

(TR AKZFE T b U ¥ A BIRICA DB & LT LzakBr7e HI1E, 1) 2 cREwn
727272 k,)

FERED
W EhE THRERAKET =7 K] (2020) ([ZFROHEMEEKET MY v LAOHA
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Ot

ERETCEFLE Lz, (BE2AnE. 2. oo b, (1) BEHEEED (2) 2tk
K23, BEMZBIFR2EMAEDI B, (1) T LT M)

Fo, ol U U AR OERMEEKET Y U AEYERDE L L CTWDEIROWT,
Wik e LTSN Z ER IR ECHERCEA2GAIFEDOE BRI LE LT,

[55 195 [AIFHA S CTHERE A
FERLD
AIEIFAAE S F T TR WD oz o>n T, B LE L,

[ 188 A& T CHERRE 2]
F=ERLY
18T A S TOHEMEEIE A, WRYWENRKR THLEORTOTH AR LE LT,

[ 189 [AIFHAE &1 CHERRE A
REFRLFIZ R -

MR ORI ER 2 B2 P DICFER LE Lz, BIMOBERIZIZISWERA, ARICE
Fl S TWEEEET,

[ 200 [AIFHA S CHERHE A
FERELY (F4) -

VB DORNENRESCTME, B MIROGEHIC YW T, AT THMBKET =0 A
Kl OFHHETIY EF W2 HAEZRKRIERSNTELZ &b, HROT A Uy 7IHF
FdEE B2, FEICB T AEEEEOL THREKSET =7 bk OFHMEEDGTH 2
BLTWET, /o, BEXCET S “AEMFAESOBZ X 2RI L TV DHEIE, ki
Pt 45 M QiR KB T VB =T AZHOWTE~” LB T A2 FHTEEL TWET, T
BEBREWLET,

FOEHEMES -
FEHCERIT TS W ER AL

(1) Eizsk

(55 195 IR AR 12 THERRE 2]
FEHERELY

FEEHE D DSH @ Ames iBRICEIT 2 M AIZ DWW T, LD Walker & (1983) [#fi 2 &
26] DIFRFEORMENRH Y F LT,

- Walker R, Mendoza-Garcia MA, Ioannides C: Acute toxicity of 3-deoxy-4-

sulphohexosulose in rats and mice, and in vitro mutagenicity in the ames test. Fd Chem
Toxci, 1983; 299-303

ARA DT HE~ORMO LSOV T RME B LET, £, S5 E LTR
BT 3H610E, BEWEE LCRET 2B o0 T SRita BE LET

WAMEMZE (F)

BEmIEICE LT, Ames iREROEM#E (Walker & (1983)) 1%, DA KT 4 1Z
o TRWIREMZRFERTIIH D 308, 4EK (£89) THEMHE 1000 1 g/plate £ THEIF
FERap=—HINIRONATHWETA, MED O [HRSTHRANTIRE, BIEFER SRS
PEIRADHAPEONTEY, ZNOOHAD S LRI EZAE L IE S L5 IR
HDOENTWRW) EOFBEREBITZYEE LT T, TARFHMETIL, ANENE K OO BE
Thnz b Uiz, | COFRBRBICRAELET,

a1 O RWE, EinwEtE S— (P.67) I Walker & (1983) [# 2 & 26] DfF#%
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L 3 O Ot B~ W N

HETAMEIT W EE T T,

FHEEMZE AN
HARAE ZERICOWTHERE LE L2y, BUTOREICHEWZ LET,

[55 196 [MIFHA S THERE A
FERELY
¥ 195 M S TCoO T#Em A E 2. DSH oft#idfthinwz ey kL=,

HERELD
B OREICB W T, “WMBESZE” 2P OMHEOERICEVIELE L&
IZOWNWT, BERINEDSTLESTWND E ANV ZHERZBREWL £9,

NI REnE: THAREEKE T o E=7 LK) (2020 4 12 A BRMEEZE SR
E) IZBWT, Mg b Y v A, TEbhis, B o iRy Y v A, B o
il b U U LSt e O KR T B Y U AR HBRME L LB s
PERABRIZAR D LT OMA S HET S Tngd (ZH3) [B 7], FFHlELARE O
AR ES /e RV S A QAYASAN

[ 187 [ 2T CHERRWE 7]

HHERLD
WnarmE THREBRAKET =T K] (2020) 255 H L TWETR, TitOit#HsE
fHx2IT-> CTWET,

FERDEEIEDG S BB ROMICITREAELZY ., BEOSEEIE, MR LIZETOH
B2
A RDEPEDGE L. BB & o T B 005 & 9 ICREHEL

HMEMZER

BAEME S— NI BINWEHnE THMERKSE T =7 LK) (2020) TORHMEiZ5IH L
ZbOT, FIRMRAITEMESN TELFRTOEHIEEMICE EF 0 £9, FHEO—HIEOHE
R D ARFME TOHEIZFE L ET,

AERAE B DNEFIZDONWT, vivo 2 A v FRRAINTH TS 2 DITEFERH Y £7, AJET
HIVILLFDNEZFICIW R TILE S TL & 9D
# 11 18I 7R BB O ik
# 12 BETFEARLERABROBGE < (nvitro ZEBL LTI
# 13 YR REHEBEOMME (in vitro)
# 14 YR REHBROMKE (in vivo)
#£ 17 IERBROME (in vitro)
18 /IMERBR O RS (in vivo)
#19 EMEBUERBROE (in vivo)
#1565  mfigkYe Az #aiBi (SCE 3Bk) OpkiE (in vitro)
F 16 Mgk R iR (SCE #BR) OpkiE (in vivo)
F10 oAy "N T vtEAORGE (in vivo)

F720E. invitro L invivolZ53 T CHRD DG —R T, (in vitro TIIBHENRZ WA in vivo
T REE, EWIHFEROEE. ZHLOFPNERNICHNY LT VWTT,)

In vitro R RER
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R 11 IR IEIRIE R O i

# 12 B FRAREEABROMME < (nvitro) ZiEfLL T ZEWN
# 13 QR FEHBROBKE (in vitro)

#£ 17 IERABRORAKE (in vitro)

15  filik et R HE SR (SCE #8R) DOk (in vitro)
In vivo ik

14 PR RERBROBE (n vivo)

# 18 /IERBRORGE (in vivo)

16 kgLt R ac e (SCE 3BR) O RidE (in vivo)
# 19 EMEBsERBROE (n vivo)

F10 oAy "7 vtEAORE (in vivo)

Kb LESINRHIE TGRSR T e =7 Ak (2020) SRiEEO/L—/LEGDELNE W
5 ZETHIE, ROIEFIFZTOEETHHAETT,

FBEMEER
BRI D Z B RIS TRERIWE- LET,

(55 188 [BIFHE I THERRHE 2]
HERLD -
%187 FIAES CORmE £ ..
- Invitro & in vivo 2573 T, BEIAOW~FE 2 2 LE L7,
- BIRZEIRE BB O s & R TR ERRABR O (in vitro) #—D2DORICELHE
L7,
Fm, Ay T vbEAORKE (in vive) ©FEIZ, DNA $8UIERER (in vitro) O
(Doniger 5 (1982)) #&HTCW=DT, ZNEYIV 5 CHREEICEBEIL £ LT,

FEHBHEMER
FKHORBRFEEO A T LN, in vitro, in vivo DEFLITIMHETL X I M2 ZNENDOERDEE
\Z(n vitro), in vivo) £ &5 DT, RERLNBLET,

FHERLY

F, TR W [ Un vitro) ], T (n vivo) | ZHIBRLE L7,

D HBHE-—EERESES

F 12 DNA $HUIBRSERORAE (in vitro)

fEiE | R/ SIES PERE | 5 RPN Z Uk
DNA |DNA 5817 |2 U 7 >~ b A & |HRREEK | B H & 50 [fa: Doniger &
HE [HER — G R AR FF VU |{mM, 15% (1982) (=M
v L AL B 55) [HEAIEK
BT UE=T A
K 47]
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# 13 BEREARZEABRRVEGCTFERZEABOBIE (in vitro)
g St R | EULT N
| 18w | ME (Escherichia coli |HilfiEA7/K |3 M/plate Bttt (90 53#% 1L |Hayatsu O}
5228 |K12 A 77— N14-4 |#F F VU | (pH5.6) ™ |[%) Miura (1970)
TR ICXD e BIGTAR v (| (H56) [93
22 | AR | K) fifig k& |60, 90, 180 (HERREE KR T
S > U | A VR LK
= VARRN = 49)]
S i e -
UL
=3:1)
ME (F coli K12, Wik /K |1 M/plate Btk (IEHEME | Mukai &
15) #£F~U | (pH5.2) * [{LRIEFET : | (1970) (B
7 v 15 kk) 2 57) [94 (HEfk
Ptk (fREHEME |BRKET U E=
LRIEFET © |V LK 5B0)]
K12 #%)
#iE (Salmonella HififE 7 |0.028%/plat |faft (FREHEME | Litton
typhimurium KU A e (pH7.4) |20 M 2> |Bionetics, Inc.
TA1535, TA1537. 1 b5 (1975) (M
TA1538) 58) [HEfiEK
BT ET=T7 A
K 51]
HME (S typhimurium |HRIFEK | e & faiE ((EHEE | SRI
TA98. TA100. F7F bV |10 mg/plate |{LRDFAHEEZ)> |International
TA1535, TA1537, 7 (PH7.0)  [2b5F) (1978a) (B
TA1538, E.coli WP2 59) [HEATEE/K
uvrA) =N el y AN
K 52]
W (S typhimurium B0 ik | e HE Pzt (REHEME | SRI
TA98, TA100, f7 ~ U |10 mg/plate |{t2DAHHEIZ)> |International
TA1535, TA1537, 7N (pH7.0) N 57 (1978b) (&
TA1538, E. coli WP2 60) [HRiERK
uvrA) BT =T A
7k 53]
HE (B coli WP2, HAiE/K 0.1 M/plate | fat: ((REEME | Mallon and
WP2s uvrA., WP5 FF Ry Y It RIEFET) |Rossman
lexA. WP6 polA. 7N (1981) ; EFSA
WP10 recA) (2016) 1z THl
M (M6l
22) [118 (HiAR
feKkFET v E=
7 LK 54). 66
(HRREEKFE T
VE= LK
31)]
e (S typhimurium |HEKHAT | & fapt ((REHEME  |Ishidate
s [0 | TA92, TA94, TA98, |87 VU |5mg/plate ({LROAMI) | (1984) ; EFSA
(= | %2% | TA100, TA1535, A M5 (2016) (ZTHl
TA1537) M (=62,
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kiR

i | Fm PSS HERE | H &5 SRS 2 IR SCHR
T ER 22) [173 (diki
7 | st BoKRT =% =
2 7 LK B55). 66
% (KRBT
L VE=T LK
31)]
M (S typhimurium B0 iR | e HE Rt (fCEHEME | Ishidate &
TA92, TA94, TA98., |E&H VU 7 |3 mg/plate |{LZOHMEEIZH | (1984) ; EFSA
TA100. TA1535, I 2o 5HF) (2016) = CHl
TA1537) H (& 62,
22) [173 (Hfk
ekFET L E=
7 LK 55). 66
(HEhiERKE T
VE= LK
31)]
HE (S typhimurium MK | fe & fapE ((REHEME | Ishidate ©
TA92, TA94, TA98. |fe/k#E T |50 mg/plate [{LZDOAFEEITH | (1984) (B
TA100, TA1535. [NV N5 62) [173 (Hifk
TA1537) FeKZET L E=
7 LK 55) ]
M (S typhimurium |HAREE/K |1 M/plate pEiE (RS | DeGiovanni-
hisG46, TA92, #5 VU | (pH5.2) ¥ |{LRIEAFET : |Donnelly
TA1950. TA2410, v (| Y GW19) (1985) ; EFSA
TS24 K% O GW19) Tl K BpE (fRanste | (2016) (2Tl
FhRU Y (LRIHEET . | (BHE63,
N hisG46. 22) [171 (HHk
AR TA92, BkHET =
VRSN TA1950. v LK 56). 66
DIRE TA2410, (AR KT T
) TS24) &3 YE=T LK
31)]
ME (S typhimurium|¥ v 8| e & P (fREHE M | Pagano XY
hisG46  Z& ¥ BK | (BB~ V|33.3 {ERIEFFIET)  |Zeiger
hisD6610 2 R kB | |7 A mg/plate (1987) ; EFSA
hisD3052 7% & Bk | (hisD3052 (2016) 1= TH
hisC3076 75 FLi%) B, M (BHE64,
hisC3076 75 22) [172 (Hifk
FLE) faKET v E=
(pH5.0~ v LK 5T). 66
8.0) (HEEE KR E T
0.02, 0.04, |Gt (FRRENEME | E'=7 LK
0.06, 0.08, [{LRIEFIET : |31)]
0.10, 0.20, |AisG46:0.1
0.30 M/plate | M/plate.
(hisG46 % | hisD6610 : 0.3
e FEER, M/plate TH K
i | B hisD6610 25 | 2= FLppipk) i
(| R L) 4)
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" gj’ﬁ R B | s KBS 5 5 WSk
7~ KR
+F | A5 (pH4.0~
7% | Bk 5.0)
P2 ME (S typhimurium |FRREE T | e & fept (fREHEME | BASF (1989a)
% TA98. TA100, NV L |5 mg/plate  |[fLROFMEIZH | (FE LB E)
# TA1535, TA1537) M 5HF) EFSA (2016)
T (R
22) [66 (HLHR
fkFET v E=
7 7K 31)]
M (S typhimurium ¥ v i | e & Pt (RS | BASF (1989c)
TA98, TA100. fe7 U v |5 mg/plate  |{LROFEICH) | GEARK) ;
TA1535, TA1537) VA M 5HF) EFSA (2016)
WZCHIAE (R
22) [66 (Hifk
feKkFET =
7 47K 31)]
W (S typhimurium | Y0 HEHR | fem & Pt (fR#NEYE | BASF (1989b)
TA98, TA100, fe h VU |5 mg/plate |{LROFEEIZ) | GEAFK) ;
TA1535, TA1537) 7N M 5T EFSA (2016)
WZTHIH (ZH
29) [66 (iffifi
WKFZET =
7 2k 31) ]
ME (S typhimurium |© v il | foe & faiE ((CEHEME | Prival ©
TA98., TA100, feJ b VU |10 mg/plate |{LRDOAEEIC) | (1991) (B
TA1535, TA1537, 7N (pH7.0) Db 59 65) [HhEfEK
TA1538. E. coli WP2) ETLUEZT A
7k 58]
HE (S typhimurium |HRFEK | e HE Ptk (FREHEME | Prival &
TA98, TA100, #FF MV |10 mg/plate [{LROFEIZH | (1991) (B
TA1535, TA1537, 7N (pH7.0) N 57 65) [HHEREK
TA1538. E. coli ETUEZT A
WP2) 7k 58]
s | ME (Z coli: Wiz | 1 M/plate Fa Kunz and
. | NR3835, KAT797, A#EF | (pH5.2~ Glickman
T | NR3956 (ung). rU 6.0 E 30 (1983) (M
K72 | NR5040 (dem-). UA oo 66) [HfilEK
e NR3883 (recA)) ZETUE=TU N
- 7K 59]
B KRt (Saccharomyces | Wil | e = Pt (RSN | Litton
cerevisiae D4) F KU 5.0% bR DA EIZ7)> | Bionetics, Inc.
AN 2o 5F) (1975) (=M
58) [HERREE/K
BT UE=T A
i /K 51]
= F XY A =—ANLAL | R | ke s =3 Mallon and
—HliE (VT9EE) K#FEF |20 mM, 15 Rossman
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L 3O O~ W N -

B | #UR

5 | B 5 HERE | H &5 SRS 2 PRSCHR
+ N s % Y (1981) ;
7 UA mM., 48 iF EFSA (2016)
R M ALER ) IZTHIH (&M
x| Bis 61, 22) [118
L) v (HRREA KR T
i VB AK
SRIE 54). 66 (il
HER feKET E=
" 7 Lk 31)]
VI T UNDLAK =B | WikiEE | 20 mM. 15 | &k Tsutsui and
Hifn (SHEHM®) KFT | AE, 5 Barrett
U | mM, 24 K (1990) ;
VA R ALFRE D) EFSA (2016)

IZTHIH (W
67. 22) [174

(HEiERKE T
VB AK
60). 66 (HHE
fe/KFET o E=
7 7K 31) ]
F ¥ A =— AL AHK | HiliEE |5, 10 B (RSN | Meng KO
— PNy (CHO #i | AKFEF | mM, 48 | RIEFIETF. 5 | Zhang
) (AS52 ) U | AR mM UL, (1999) ;
L (HE (pH7.0) BRI 221 EFSA (2016)
fifg hiny ) IZTHIH (R
NV 22. 68) [66
RN (HEmiEE /KR T
MiLfE 7K VE=T LK
FF b 31)., HifREEK
RV ETUE=TA
=3: 7Kk 61]
1)
~URAY T F—<fl | Badl | kEHE ek ((REEE | EFSA (2016)
fa (L5178Y ££) iz | 1,902 L DOAEEEIZD | (Covance
YD | pg/mL Nhb 6T (2010) %5
L H) ([ 22)

[66 (HEiHilz
KET L E=D
L7k 31)]

E1) EhiShizRBRITHARETH D,

TE2) A L7- BRI /I B RS (OECD) 7 2 R A FT A > 471 OHEREKTIZAR W,

1 3) EFSA (2016) (M 22) [66 (HHiM/AKET »E=7 27K 31) ] 1%, HEREKTIZRWZ &R
DFFMRARATH D Z LHEDHTOECD 7 A MA RI A4 4T ICHEC TWRWIFETH D EFRfiiL T
W5,

E4) EFSA (2016) (M 22) [66 (HFiERKET =240k 31) 1 1E. SN EHES KO TIX
RN T & RMGER R ASRE STV RN AR, FEOGEHMEIIREN TH L LIEH L T\ 5,

E£5) Meng %O Zhang (1999) (%, RAZEMNEMLL TNV DL, HAEERKSZEEO SR TOMEE
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I O

PEIZE VAT DNABENBEES L T 5 b0 LHEELTRBY ., EFSA (2016) (£/E22) [66 (Hifftfkk
RT7E=ULAKSD ] bINUCRELTNWD,
£14 FEEREHBOBME Un vitro)
- giﬁ Rt B P B B B
Yol o | T YA =—ANL B olliliigy U | & & 0 & 1B Abe K U* Sasaki
e P bk N DR mM, 26 B (1977) (M
“5| (Don Huf) ALBR 69) [ HAfkEA KR
(NI T rE=T ALK
s 62]
» Fx A =— AL\ CalEREY ) | e HE Pz (fUE S | Ishidate 5
i A 4 — Bl 2R | 7 60 ng/mL, 24|t bR IEMFTE| (1984) ; EFSA
Jral i ok £5 2% M A J O 48 IEfEAL | F) (2016 (2 T 5l
(CHL #ifa) i M) (ZH 62,
F X A =— AL | KBRS N | REHE Fafk (FRaETg|22) [HEREERKSE
A& — iR | U D A 500 pg/mL ., [MALRIEFE|T v E=T LK
Jral i ok £5 2% M A 24 KO 48 Wi | F) 55, 66 (HfifilE
(CHL @) e ALER KET L E=T A
7k 31)]
F v A =— AN | KRR SE | M & 125 (2 (R 15 | Ishidate 5
AL —HELERE | R U T A ng/mL, 24 K [P LR IEAFE| (1984) (& M
fral ok K5 28 i V48 B | F) 62) [173 (HEAk
(CHL #hiz) iiil BekHBET =D
27K 55) ]
VU T UNLARY WK ET N | A E 40 |2 Popescu and
— i VA A URVVN mM, 6 KO DiPaolo
24 REHEALER (1988) ; EFSA
D (2016) (ZTHl
M (& K70,
22) [ HmiEs K5
T UE = AK
63, 66 (AR
KET L EF=T A
7k 31)]
VUT UNLKAL | HiiEKE T N | EHES S Tsutsui and
— M (SHE|V v A mM, 24 ¥ Barrett
) 48 R ALEE (1990) ; EFSA
(2016) (2 TH|
M (R e,
22) [174 (HEHR
BeKFET BT
27K 60), 66 (Hf
MifERKFET v E=
7 L7k 31)]
b R ORASI Y N | BRRER KT B (0.4 mM F2) | B Bechman and
B (EEE24, |V UL 48 IRFfH LB Nordenson
PERIABR) (1986) (=&

71) [HAREE K
T UE =T AK

4




< O Ot bk~ W

10
11
12

13
14

t;gﬁ R R A R KBRS 5 5 Wik
64]
b R Y o) | BRREEKSE S RO . 0.05 | |B M ( 0.50|Meng K} Zhang
R (W& 44, Vs (HimEE|0.10, 050, |[mMELE) (1992) (=M
B4 (W #FE AT MY L H|1.00 mM, 48 72) [98 (HEAfHER
B)) fiilg/KE T U | R[] ALE] KET =7 A
v A=3:1) & /K 65)]
3 (pH1.0)
1) EFSA (2016) (&M 22) [66 (FfiEE/KET E=7 LK 31) ] 1%, AFFPHER 10 mM @2

HHETEM SR TH 5 LIERH L TV 5,
2) FINABRITEAETH 2,

ES) Meng © (2004)

(BHRT73)

[WifEEEAkET v E=7 5K 66] |

v WA ST TEAEAR A KIS 4L

KO CHERRRR 2 Ak L7z f%. dimile /K Rt & dipeiet (1:3M/M) 2T 25L& LTnD

%= 15 IMNEERBRORIE (in vitro)
| e 5 e MR | B
W |y | B MEEEARREIM Y | ZE&k |0, 0.1, 0.5, Bt (0.5ppm |Uren & (2014) ;
@ sty | 7K GB2d e A ]1.0ppm Py D EFSA (2016) (2T
T 2 4) 72 IRfHALER SIA (BET74, 22)
(0 [HAiEEKE T
# =7 LK T2, 66
. (TR AT T
& = Ak 31)]
MESEORRYIM . | ¥ edl |0, 25. 50. BEPE (24 Y | Yavuz-Kocaman &
U o8Bk (R | BRfE7 | 100, 200 48 R (2008) ; EFSA
#Has, K24 |UUL |pg/mL 25 ug/mL LA | (2016) (= THIH
&K 24) 24 J O 48 WFf | ) 2) (W75, 22) [176
JLHE (AR K& T v E
= 15/K73). 66
(HAEEERE T
=75k 31)]

1) Bt BB CAENE ML LB R A TH D 7 a R AT 7 I FEEH L TV DI BEHD 6T, F5R

ZBFERFHEMEAL R DT DR & L CE R chdr EEZOND, Fio.
PR ENTEHT,
7 2) EFSA (2016)

PERAE R3E
(B 22)

T 4 b TIVF = ORIFFALER & U 5 5l

[66 (HHi

Pt R D BT — #

We MU U RERIEE TR ONDHHOL ONRIHATH 5,
kBT E=U LK 31) ] X, #BHE, b1 b T2 B,

HHORWHETHRRMTOL TS LI LTV,

xR 16 kB OARRHRAE (SCE RER) OFE (in vitro)
é;gﬁ REkG | mwE e REEE | BB
Yo ke | F v A =—  |Eoiiiifgn Vo | &eHE 1 [EYES Abe K O Sasaki
& |t sy ik RN AK | TN mM., (1977) (%M 69)
—fiia (Don 26 R ALER [ AR KE T o E
IR | A HER | ) =17 LK 62]
F v A =— |dEEKETF |0 . 0.03 . |BME (0.09 |MacRae and Stich
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<O Ol WO DN

=1

= B4 RS FH =% SER S 5 Wk
|5 ANDAL | YA 0.09. 0.27. mMZZLE, A| (1979) ; EFSA
. — PP LA A 0.81, 2.4, 7.3|EMN UKL | (2016) (ZTHIH
| (SCE mM. 2 %0 24 |FROZHN) | (ZIR76, 22) [
ABR) I ] AL L WilEKFET =T
2K 71, 66 (HfHEE
KET =7 LK
Y fifif Y 31))
& | A | B EEEROR | HMiERKET 0.4 mM Y HE2ENM  |Bechman and
o |tk MY > 28 | U4 48 RF[RTALER Nordenson (1986)
R (24, (BHE71) [HHRE
BB RN KET E=T LK
# | (SCE 64]
o U TN | HRREEAKZET B |00 10, 20, B (10 Popescu and DiPaolo
R | axx—pm (v 40 mM, mM LLE) | (1988) ; EFSA
LR e 15 sy iLpt 2) (2016) 2 THIMH
(70, 22) [HE
MBKET =
L7k 63, 66 (HiffiEE
KET EB=7 Ak
31)]
UT N | HEREEAKET N | kEHE e Tsutsui and Barrett
DAL =R | VTN 20 mM, (1990) ; EFSA
Afe (SHE 15 7 ALEg (2016) (ZTHIH
i) 0. 0.5, 2.0, [ (0.5 (67, 22) [174
5.0 mM, 24 |mM UL, f| (HERRERAKET F
AL B EIRIFH 728 | =7 LK 60), 66
m (HERifR /KRBT - E
= Ak 31)]
b MEEEOR  |HmiEEKFE T~ |0, 0.05, Bt (0.05 |Meng } O\ Zhang
I Y > % | U (HEREER |0.10, 0.50, 1 (mM UL E. H| (1992) (B 72)
B 44, B|F R L8 | mM, 48 B | ERIFER 8 | [98 (HERRER/KET
e EANER) filg/kEF N U | JLER i) VE= ALK 65)]
7 A=3:1)
(pH7.0) %)
b ORARREIML | bR 0. 0.1, 0.5, [B5M™*) (0.5 |Uren & (2014) ;
U L RER 1.0ppm L k) EFSA (2016) 12T
(B2 - 72 IR ALER S5IH (W 74, 22)
w24) [MHiEEKET > E

=7 ALK 72, 66 (H
MEEKET =
L7k 31)]

PE1) SRR R Th B,

7 2) EFSA (2016)

(B 22)

DZHETHEBENTZHBRTH D LML T 5,
7£3) Meng » (2004)
FOE CHiRE & AR LTt HERREE/KSEIE & HiARERYE (1: 3 M/M) ZT 5 & LT3,
E4) B BELCAEHEMAL AL E R EAITH DY 7 m A7 7 2 REFEH L TVWADICHBEDL ST, £
FRPBIERFHEEAL RO T ORI E L I REY ch s L EXbND, Tz, BHESEHOE /T —#

(ZM 73)
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< O Ot

8

BERRENTELT,

£17 ArY b7yt ADRESE (in vivo)

RERFE R EF E Y KR TRONDHADO DN AHTH D,

Fetm | BRBRAEAE | BR o 52 W | &S ERTERES 2 IR SR
DNA|Z A > b= 7 2 (CF1, #&|Ewiiff |0, 0.5, 1. |[BHE™ (1~2|Carvalho &
il T oA |BEME 5 DT, M 5| MU |2g/kg & |glkg {AE : (2011) ; EFSA
~ L) A L, O1EFR(ERARILER, | (2016) (2 THIH
(AR f Bk, AT HlRE e PR - B BERE | (RRT7, 22) [
ik - B BERmAL) 24 FEM%: (W) WigAKET =T
Lk 48, 66 (HifiE
KET =7 LK
31)]

) HEIEREZERH (3~6 i) OF —Z BT Lo bk 5% 24 R DNA 3R L T\ 5
TLEMERETERNWEEZDND,

= 18 FBHKREEHBOBE (in vivo)
oo st WERWE | RS b | B
yulyug |7 v b CGREARI, |#RIREK | & & 150 mg/kg |2tk | Litton Bionetic,
& | VCECARE) FHHNY |KE, HEEILXU S H Inc. (1972) (&
- (B fAm ) AN S efE O 2 5 78) [HiHilE/KET
IR VE=T LK 67]
5| 7 v b GRHEAY, |Erfiii |&K&EHZ 1200 mg/kg |2 | Stanford Research
B VAL A H) B b U [KE, RO, & Institute (1972)
(i (B BEmI) N 5% 6. 24, 48 I (BHAT9) R
TR AR KRBT =7 LK
68]
~ 7 A (NMRI, % |t e |&&HHE 660 mgkg |FZM |Renner & TF Wever
BEMES DT, MESPT) | RU [IRET. 2 [EFRHIR (1983) (£M#80)
(E i Am ) A Ny s (B 5/ 5.5 [99 (HEfiiERAKET
F ¥ A =—ANLA i35)) SME | T = K 69) ]
Z— (HERE 3 I, B 5 30 4314 4=
1 3 VC)  (EffiAm ) AAER
~ U A (Swiss, #&5 | wdifii |fmHE 400 mg/kg |fafE |Pal & Of Bhunya
B4 D8, XHHEEE 6 e hU |RE, 1ERRO#E (1992) ; EFSA
[USYRNG= g vih o)) A 5o 24 FER# (2016) (2 THIH

(2HE81, 22) [
MBKET VB
LK 70, 66 (HifRE
FEKFET E=T A
7k 31)]

) JFFEICBWT, TEMLMERE L EHE STV,

7




© 00 3O Ot i W N

10
11
12

% 19

INGEERDBAE (in vivo)

1A

| e i S RS | &% Y SEES Z Rk
gl /g |7 A (NMRIL 45| B i | o & 660 Pt Renner } Y Wever
St HEME 3 L, M 3 27~V |mg/kg (KE™ (1983) (&M 80)
B o) crasmr) |ma |0, 2 IR (99 (HRiHEKET
(4N F X A =— AN DN mEPECR fapE VE= LK 69)]
7 25— (4 REkE 3 6 WM (ke
" UL, M3 PL) (HbE B 5.5 Il
L Al ) %)
~v A (CF1, & |v'm#fifi|0, 0.5, 1, 2 BhipEE2) Carvalho &
TEME 5 D, 5 B~V |glkg (RE, 18] | (2gkg 1K (2011) ; EFSA
VL) (GRfRZRMmER, |74 SRR % 5 B, MR | (2016) (2 THIA
B A ) 24 K[ t4 ER. ‘B RERE (M 77, 22) [
Jie) WMEEKET o E=D
LK 48, 66 (HEAf
KRBT L E=7 A
Kk 31)]

H1) FEICRBWT, TRMbERE L EH I TV 5,

E2) EFSA (2016)

(2 22)

[66 (Hifififa/Kk#ET =LK 31) ]| 1%, 2 ghkg IRED A TORGMERR

ThHY, AREKFEERLZONTELT, FaVREaEs Az &b YtRmek (PCE) & Byt

RifLEk (NCE) o5 EEE T,

IZE LTV LTnWa,

& 20 WHREBDAZMGEER (SCERER) OBIE (in vivo)

ERiCOMRtREED PCE/NCE Offi (1.67£0.67) MNEVME GéE
X 1438) 2RLTWAZE, ARBHOERT —F BRI TN EEZ R L.

Z ORERITFEAM

T | | stmrs WEME | R e e
Yu | ffibkYeta |~ A (NMRI, &80 2 | oiffiig ) |&eHE 660 |[EME |Renner K&
| fRASH | DT, 2 PT)  (CERERAR) U DA mg/kg K " Wever
& | B F Y { = RN A S — W1 R | parE | (1983)
# | (SCE (B BERE 2 DT, M 2 L) mE SR (ZH 80)
W[ ER) (6 f) 2 P& [99 (HEAf
eKFET
E=17 LK
69) ]
W) FEICE T, TEMERERE L s h T,
K21 EBUHBRERBOBE (in vivo)
e st R | R b | s
Yo [EpE [SD 7 v b (B | Mgk | fes & 150 mgrkg  |[2PE | Litton Bionetics, Inc.
) FFTRMY |KE, HEIKLKOD 5 HIH (1972) (MR 78)
|8t Y MG 1 5 [FEHE AR T e
NI = ALK 67]
w 7y b GRfEA v o it | e A& 1,200 mg/kg |EPE | Stanford Research
B B, PEECRPA) fe Y |[AE, HEROKRS Institute (1972) (&
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Ot = W N+~

©

e v L A & 1,200 mg/kg |FatE | FR79) [HEARERKFE T
R, KERDRE vE=17 LK 68]
SD 7 v b (H, |Eodfifi |&K&HE 1,250 mg/kg |2 | Stanford Research
KERERE200C, | RY [AE/B. 10 BEMREH Institute (1979) (&
%f FRRE 40 JC) TN a2 #R82) [HffEE/KE T
E= LK 74])
@ BEER

2‘% 22 OFRERIZHOWTIE, SR A~DEHE O 72 W EEBRSFZMTORBRTH S b
L BHEOREERRO NN, BEGEE L CEHET S,

(55 187 Ml 21T CTHERRWE 2]

HER LD -

#£ 22 25EEEE U GHEEIZGEEH T 2HBICOW T IR EZBREWV L E T, BEOTHE
X, IR HREEKET = Ak (2020) (B 7] LREETT,

WA RS
F# 22 HNE 23 2GR L EEHT ABEBICHOWVWT, TR TIWEEZFT, BEBENN
ECLEDS., BEEREORBRZ NS LWV S DXL SOBHIZR S L EWET,

FHEEMEE (HE)
kA D ZERICETERWEZ LET,

[45 188 [EIFHAE ST THERRWE 7+
FHRED
B 18T MFAES TOEmE R E X, Z2EERE L CRi#HT 2B HAEELE LT,

(%5 187 [EIFHAE &I CHesR# 4]
FHERLY

# 22 ® Yavus-Kocaman & (2008) [WiHifE/KFET =" LK 73] 12OV T, 48 B4
HoOLAS, 25 pg/mL LLETHREBREE L CTHERBINAEO LN TEY 30T, #bk
FERABIELE Lz, THERITZIV,

#x22 REKEEHRRUMKIESEIMAR (SCEFRER) DOIE (invitro)

i E A s S BB N
Y| | B RRIEMY | B w0, 75, 150, it (24 2T 48 |Rencuzogullari &
| UoNEK (44 |BRlET | 300 pg/mL REEALER : 75 (2001) ; EFSA (2016)
Sl (B24 | MUY |24 KU 48 BERH | pg/mL L L) IZTHIH (383, 22)
| w2 4)) A L (175 (HFiEAET »E
5 B = 2k 75). 66 (Hf
" BEKFEZT =17 LK
g 31)]
b FRFSIMY | udh |0, 25, 50, Bt (24 048 |Yavus-Kocaman ©
L oREk (44 |WEEEH | 100, 200 RERTALEE : 25 (2008) ; EFSA (2016)
(B, & |V VA | pg/mL ng/mL 2L ) I TBIH (B 75, 22)
24)) 24 KO 48 KF[H] [176 (HERiMEKET
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ok [pwre | EPY s SRR N
ALEE =7 ALK 73), 66 (Hifi
WeKET o E=7 LK
31)]
ik | B PORFEIMY | E'm il |0, 75, 150,  |E5PE (24 &0 48 |Rencuzogullari &
" VoRER (B2 (i) [300 pg/mL. | EEEIALEE ;75 (2001) ; EFSA (2016)
NENL e 24) | MU |24 KON 48 R | pg/mL BL 1) IZCHIH (B 83, 22)
BARES VA ALEE (175 (HRREEKET
A5 =LK T5), 66 (Hifi
B BRKET E= T LK
R 31)]
b RRMEMY | EadE |0, 25, 50, Bt (24 (48 |Yavuz-Kocaman &
o8Bk (552 |WiEgH |100. 200 REMALER © 25~ | (2008) ; EFSA (2016)
4ot 24) |V UL |pg/mL 200 ug/mL LI E) [\ZTHIH (B 75, 22)
24 J TN 48 B[ (176 (HEWiEEKFET »E
JLERE = ALK T3), 66 (Hfii
BEKFEZT = LK
31)]

[ I O R

# 23 D in vivoilBRIZHOWTIL, RAEGLUANADORGREIZLIDZ b,
HEGE L LCEHET 5,

FERED

FENRIFE R (FHB)

[55 187 [MIFRAE =T CHERRWE 7]

K23 BEEE L L CGRHMEF SRR T 2B HIC W T TR 2 BV L E T, BIED
REET. USIIEEAGE THEARERKE T v E=v Ak (2020) [GB 7] E[REEETT,

% 22 RO 23 BEGR LT AHBICHONWT, TR TLWEE X £, HibA
ERMETLES, BHRERORBRZNE WV DO E SOBEIZ/ZR 5 EBVWET,

FHEEMEE (HE)
BRI D Z B RICAETERIWE- LET,

[45 188 [MIFHE S CHERE A
F=ERLY
B 18T MAESTOEmERE X, 2E5ERE LTl 2BBAEELE LT,
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& 23 AAYvbET7yvta, XEBAREEHER., MEHER, mEKEE I ERTHGER
(SCE :HER) RUEMBREABOBE (in vivo)

;;jfm R W | R RBET (2
D|ZAY |~v A (B, &8 @S |0, 125, 250, 500 (5% (125 Meng &
N N7 |6 PT, 6 L) NU ' |mgkg RE. MEFEN \mg/kg (K| (2004) ; EFSA
A (B4« B« GOk - T | & - #E6E (%5 1R/B, 7THRE(LLER) (2016) (= THl
A figk + B - L - B Be/K T | 24 BERE L H (&R 73,
8 i - BhgOME, & | FY U A 22) [HRiERKFE
n HfiAmAe) IRE W T =T LK
£ (3:1) 66. 66 (M
KZET E=
27k 31)]
~ A (BB, &# | BMbhi |0, 14, 28, 56, 112 |51 (/M [Meng 6
I 6 DT, K 6 L) 7 mg/m3, W AIE< LAt 14 (2005) ; EFSA
CRASI Y > 7RER, & . 6HEE/B. 7TH \mg/m3LL | (2016) (2 THI
Jibd « A - JHEhe - fe i ) M (ZHE84,
figk « Bk - /NG - kS AT BRIE Bt O (22) [179 (dhi
BOH) 5% . 28 BRKFRT U E=
mg/m3LL |V ALK T76), 66
) (HEfiEE KRBT
VE=T ALK
31)]
yu (Jetlk |~ U 2 (Swiss, &5 B =i |0, 200, 300, 400 |BHPE (300 |Pal % Uf Bhunya
@ FEHL | HES 4 V8, TR 10 B2 U |mg/kg (AE, 1[FIIE  |mg/kg & | (1992) ; EFSA
LT V) (B RAmAm) AN FENPEH-. 24 Fefite |[ELLE) (2016) (ZTH|
(L ~ 1A (Swiss, &5 0. 400 mg/kg /K&, [ (5 M (S8 81,
BEA 4 DL, xHRREE 10 1 EEHENER L. 6, |24 K148 |22) [HikifkFE
. Vo) CHBlA) 24, 48 T BEfER) |7 =T LK
RO (3 (Swiss, B 0. 80 mg/kg IR, 5 |k 70, 66 (LR
TR B4 U, %PEEE 10 EIERE B S (24 1 KETvE=D
i JT)  CRr M) FRIRR) . 120 BER#E 27k 31)]
~ 7 A (Swiss, &5 0. 400 mg/kg K&, [Pk
HE4PC, xPHEEE 6 1B F#h, 24 FF
o) (CEBEA) ke
~U A (BB, &8 | ZEMbhi |0, 7. 14, 28, 56 [BGtE (14 |Meng KO
ME 4P, HE4DD) (B |3 mg/m3, 4 KH/H. 7 |mg/m3LL |Zhang (2002) ;
HfiAmAa) H R A ) EFSA (2016)
24 WRefil 1% WZCHIH (R
85, 22) [178
(FERiEEKET
VE=T ALK
77). 66 (Al
KEBET E=
27k 31)]
vk (FAE /. 4|Eaiiff |0, 150, 300, 600 | (300 |Yavus-Kocaman
T (B2 P8, M2 W7 U7 |mglkg (AE, HEE mgkg KE(S (2008) (&M
o) (EBEfA) A e 5- PLE) 75) [176 (HEfR
12 M Of 24 FR[Et4 BRKFRT =
7 4K 73) ]
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=
H

= |y N SoEd R E | &S RERFE R | SOk
Fxf =— AR fe
Z— (FHERE 2 PT,
M 2 V8 CERfknAe)
IR |~ A (Swiss, #5- |E kG |0, 200, 300, 400 | (300 [Pal X% O} Bhynya
Bk B 40, xtREE S |BE) MY |mg/kg (AE, 2[MIE |mgkg (AHE| (1992) (MR
o) CE k) 7N Fen#e s (24 B |[DLLE) 81) [HiffEmEK R
k) T U= LK
Ik - 6 Wi 70]
~v A (B, &8 | (b |0, 14, 28, 56, 84 | (14 |Meng b
M5 PC, HESPL) (F |3 mg/m3, 4 BE/H. 7|mgm3LL | (2002) ; EFSA
H A Aw) H R AN IE < 82 ) (2016) (=2 THl
24 WEfEIt% i (5HE86.
22) [177 (HEfi
fE/kKTET =
7 LK 78). 66
(HERiEE KB T
VE= ALK
31)]
~ A (NMRI, HifiiEE+ |0, 250, 500, 1,000 |pzfE: BASF (2008)
- K, BRESVD) (EBE | MY 7 A |mgkg (RE, 1[I GEAF) ;
-~ ) TG EFSA (2016)
& 24 W% () . IZTHIH (R
1k 48 K52 (0, 1000 22) [66 (AL
w mg/kg ) KET v E=D
#% 27K 31)]
i1 ~ A (NMRI, # |“FAbhi |&EHE 30ppm (K9 |Fak: Ziemann 5
HARME 6 DT, M6 |35 80 mg/m3) . 4 W/ (2010) ; EFSA
UC. xfREREME 5 [T, H. 7 BB AIEL (2016) = THl
15 IT) (B e 7 i (HE87,
24 FEfE# 22) [180 (HEHR
fp/KET =
7 LK T79). 66
(AERiER KT
VB AK
31)]
filikYe |~v A2 (NMRI, % | =il |fmHE 50 mgkg |f2M4 Renner KO
oy | BERE2 DT, M2 P0)  |ER R U |{AEY, 12 Wever (1983)
ek | CEREmAD) 7N T (20 43 (ZH 80) [99
Bk Fx A =—ANHA =) axpr: (HffimE KT T
(SCE | % — (#-B¢HE 2 JT, AL T 1% VE=T ALK
AR |28 (BB 691
B | ~o 2 ((101X TR EE T | B FH & 400 mg/kg  |Pafk Generoso &
JEikBR |C3H) Fi. HfE) FU oA KE/H, 20 EIREFEN (1978) (=M

5 (26 HIFET)

s F & 300 mg/kg
{RE/H . 38 [FIEIEN
B (54 HIEH)

et

88) [MiHifs/kFE
T U= LK
80]
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N DN N DN DN DD DNDNDNIDLDD = - = =2 = 2 = =2 =
© 0 3 O O = W N HH O © 0 30 Ot = W h ~= O

A R

g N PO HERYVE | &% ARG | OOk
~ A ((101X e & 550 mglkg (2P
C3H) Fi. iff) RE/A ., HEEEN
5

[ 188 [T CHERWE 7]

FERED
HART R B BRAZW-7EE . SCE #BR (in vivo) Z/MERER (in vivo) DB AT
BEHLFE LT,

bbET, ROFA MAEEELE L,
CHER BV LET,

@ EEEEMOFELEDH

In vitro R RERIZH VT, FREEKSET N Y U AOME % 721872802
HEER, BRI A o 220 AR AR . Qu R 5B & Y SCE iR oD —
T Th-7e, £, B rdiiife )T MY v AOMEEZ W2 E IR 5RRE
R, Yol U v L0 Z N2 in vitro /MERER T TH
ST, ZEEREEICEE L CIE, in vitro /MERER KON SCE 5REBR TR Dk &R
BEFEHITND

g K BT in vitro \IZBW T DNA DY by v ~DFEEZ N LTHT 2
JAbEFEL, UTUNANERTAEREAET 52 &Wﬁiéhfwéﬂ
ZORGSIE pH RS T TIIARLE TH Y | BIRZRAEERAER T 2kl
HEDOWMEND D, WERKEEIZFESELE T THRET S - ﬁk7/ﬁW@
TERIZ i@DNA%%@%#é;&%%%éhfwé F7o. dEEEKFEE
BAAEMEICIL, RIS Z 2L A F L RIZKDEERE X LD,
Lﬁb@ﬁ% I 2 WD T2 18 IR 22K BB O [ PERE Bl v b A= e
BT WER L OVRBRSEE AW TR, (FEEIIREN EEB L bR, E
TR B E AW EBIRERERARII e TREThH - 7o, BEMEZ H
BB FRARERAROGHFERIEHETOMETHY . MO EMEIC
b EZ BN, 7B, EFSA (2016) 1. EIREARE ERB OB
FERICBE LT, fEH SR — KA TIE R W 2 & O D B E S
NTWRNWZ EEA2FER L TR Y., in vitro 25K Sl Yuto (K58 53R D
BHPEIZBE L CTh ., BRI O R b O SRR AN W U) TR WA REME & 1R
%waé

— ). ARG TCEBINT In vivoi ER TlX, B olifiizg)+ U v LIRS
L“C/J‘*ﬁait%ﬁ 1R LN Ay MR 1B THIETH o728, WIihvh &
& (1~2 glkg 1AH) TORETH-o7Z, 0B, 2 A > MBI OECD 7
xhﬁ%P?%ykﬁﬁéﬁ%%#f%otoMBA(mw) ESVANYS 0
IZOWT, HEIERFEMEN A DITRHEICE L T s LT o,
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10

11

12
13

ABEMPFHESE UL, Wl ~U v A, b, EodiiiEE s v
A, Boilifiigt by UL ROEEEKSE T N U LA EZHERYE L LR
EEMERBRD 5 b | dikleEiE-in vitro R TR i%ﬂfﬁ‘ﬁ%?ﬁ)*ﬁ‘ﬁﬁ
ET26D0, bR IRERFRMEITRE I T, WUREMET

TR STz In vivo #2100 #& 53R (e R B H R, /IR, @@ﬁ%ﬁ
R OY SCE #lR) TRMORRENGOLNTWD Z Enn, THMEEES ] &
W THWMEEAKET U E=7 LK) 28BN & L CEFERT 25468128
W, BRI E o TR & 72 B RF T 2V &l LT,

(55 187 [FIFHAE ST CTHERRWE ]
FERED

WINREmE THAERKET =7 LK) (2020) [B 7] X, SEHEOBEEIZH W
LZRAKLOSE I CERENKET LIb0ERL ) ZMHMREME L, FEEBIRA], R
PR, BAEBh Al E LT S D THiREEKSET V= LK) ZFHMEL7ZH DT,

Z OFHBLAREOF 7= 72 RIS SN TR Y 8 A,

AP EIC BT A ABHFHE S OHIWIZHOWT R, THREEFBEVCLET,

AR RE
BLREEOE EOIZHOWNT, MO —EMHOE RO AT HETOHBICFEE L £,

FIEEARE () :
kA D ZERICAETERWEZ LET,

(5 188 [MIFHA & 12 THERR WA A
HEATE RS

9/8 M 187 [FIS MW EMRE S DFm a2 % T, BEEFEOF EOREEXLELE,
FHBEAICHHER L TW=EEE Lz, THRE<7ZEn,

[ 189 [IFHA 21T CHERR W 7]
FHRLY
%188@nﬂ§:&f®%§ ’E@‘ix L{Kﬂi%@ik@@nﬂ%ﬁ%ﬂkﬂzbibﬁ_o

MR E S -
WHRRE S OFMMERICHOWVWT, Bl = MOEBELEZHRLE Lz, B3 Xk
EH 0 EH A,

ﬁ%ﬁﬁ%ﬁ:
BLEEMEICET AT A FTSWEY A, EERRICERW-LET,

( 2 ) lh\llﬂiﬂllﬂi

(55 195 [EIFAA 23 2 CHERBE ]
FEHERL
FhEE 25 DSH ORPERIEICB T 28I 20T, BUFO Walker & (1983) [ 2 ¥
26] ODFEFEORHNH Y E LT,
- Walker R, Mendoza-Garcia MA, Ioannides C: Acute toxicity of 3-deoxy-4-
sulphohexosulose in rats and mice, and in vitro mutagenicity in the ames test. Fd Chem
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Toxci, 1983; 299-303

AA RO HE OO LI OV T R B LET, £, S5 E LTR
BT 3HE10E, BEWEE L TRl 2 B> T SRite BE LET

RREREFIE R -

DSH (ZB84 5, . ZEMICEIMAOMEDFHK S (V) ORENEOEEEDL 2
5. AMEEtETo Walker ©(1983) [# 2 ¥k 26] oit#idA~rZE L2V £9, L L. DSH ®
F RN A2 RIS REE T D &V D iR & e o 7oA. Walker ©(1983) [ 2 ¥s 26] 12>
WTIER#H T R&E L RWET, BERGICH b LT, BEED bglkg LW )17 ) KET
by, AMREEICOVWTORER (14 HEEFTOFMET FRAN A ONT-DOHR) I[ZdEtEXLFE
7T,

FLEEMER
FOEREAOEBERO®EY . Lo, ZeMEictas RO EOFERS (V) L oEEED
SN RETIMNERDH Y A, BT I2D, U OBENLEIIRY 9, HHRO
BOENLIE, ZHHEOEEAENEHERO X 21, A TRETILEN RN EL DB WE
7

FHEMER

WFRICLTH . ZEMITBELMAOBMED TS 7 D& 2 AT, ke AL D L2
HHLDOTIFLE-TEY £4, BRo 7] GilodY THIE, FFMOFIHIER< TH, @
Xadke LTWRNOT, MERWEEXE T, BHETRY P 50BN EEXET,

HEAT P 2B N (FH48) -
DSH DOFMli D BT 2 EBnWE T, - T, BMEEoE TOREITIAZE & B E
-aqo

[55 196 [IFHA 22 CTHERE A
FERLD
195 FESTO J#in s E 2. DSH 0@ #H I fThenwo e L,

W REnE: THAREEKE T o E=7 LK) (2020 4 12 A R EEZE SR
E) WZRWT, Hififk> rY v A, Coiimigh ) v A, Co iR by v
D HE R N ORI KSR T N Y 7 LA EBRE & L etk m BRI R 5

# 24 OFAPHEI S TWS (B 3) [1B 7], [FRHME AR OB 72 7050 7
R I THAR,

*® 24 BAMESMEHAROMKE

ERE | R | LDso (mg/kg {AHER) S SR
(PERI) b &

L CTOfE®
7w b |HREE R | 3,160 1,610 |EFSA (2016) (=M22) [66 (HifiiEekFE
(ERE) |V o A 7 rE=T K31 ]
UHX | HRREET b — 600~700 |[JECFA (1987) KU EFSA (2016) (Rost &
(RBH) [V o A N Franz (1913) ##5lH) (=889, 22)
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[116 (HFEEEKET »E=7 LK 24). 66
(HREEKFET »E=7 Ak 31)]
Z v b |dENIERKSE | M - 1,160 | ME: 714 |BASF (1982b., ¢) (3EAZ) ; EFSA (2016)
(MERE) [ B YU oA | M : 1,540 ME . 948 I CHIH (BHR22) [66 (HfffEKkET T
=27k 31)]
Z v b |Eofifiig| 3,200 2,160 |BASF (1973a) (FE%) ; EFSA (2016) (Z
(RH) |FFY DA THIH (M 22) [66 (HAEEKET E=
v Ak 31) ]
Z v |Eudfifiig| 2,300 1,330 BASF (1973b) (3EAF) ; EFSA (2016) (2
RH) |A VDL THIH (B 22) [66 (HEASET v E=
7 7k 31)]

E) AEMPFAESICENT, 7 v MIOWTIEE 10 BEMIFIMAEENNE FTrEEs b &I B{biiE
L LTOEICHE L,

(3) REXESEMN

(25 195 [EIFH A S IFOFEH]

HHERLD

% 189 [MiAA TO T A £ 2. EFSA (2022) [iEB 35] @ 4.5.2.4. Neurotoxicity ¢
HCREINTWDLHADOFEEEZMEERE LTIRHT D L IR TVt 2 A, HIRENELE
BEEE L VBRI £ LTz, FHEONEZ ZHRWTTEE, RFEMER~ORHOELIZD
WT IR Z BBV L ET,

FEEMZA
O FZIZHDNT

Ozturk & (2011) [:&8 37] o MEEFREN (VEP) OFERFOIER | (TEMETR LI Z D
REXThHDH LK U ET, Noorafshan & (2015) [#i 4 #s 11] Tix. [ v b (SD) Rtz A ¥
EAREEET MY 7 A (25 mg/kg/H)% 8 WM EEHIFE O£ 5 L, WHIRTEEATEARE, == —
mr. U T BIREEDORE S, KUMANRS V=2 —a HonThu b L)
EHY, ZHUTEMTREEZET,

O (FMEEE) ORERRELD

Kucukatay & (2006) [#i4 #03] OHAIZ TZ > Mid, SOX IEME LU e T2
D, B NTRONAMIGEEM LRV, ] BORELHY . HHIT XA LE T TN,
SOX KT v b3t b & EITHET 20OV TEEE TIE R <, SOX KE T v FOERIZ
OWNWTITHEERD —2 & LTEETRETIE R0 ERNWET, MieERZRET D L.
Kucukatay © (2005) [#fi 4 #& 07] AT, 7 v F (Wistar) HEIZHRERHE 2 &K T 25
mg/kg/ H @ 6 F R 5 CTHROZL N HBLL CThEd (R/hatEf), Nadel & (1965) [
4 ¥ 19] oA T, xae hOWARERIZ XV | HARERE O WA TN D Z &
D0 ETH, b R, BROBRT28MHEFENDBRTET DRI E D & il
DB AE KITIITE R W AR (dppm) BDHLETHH, BETX L0 TRV EKL F
7

ORI & L TORFRLOTEOER

Ozturk & (2011) [B37] LT, w/EHEEORILE 725 25 mg/kg/ H O 6 1 58] $¢
HOEETH D Kucukatay & (2005) [#i 4 ¥ 07] ok, 8 HEOEE TIEH 525,
ATEEATEF AR, == —r 8, 7V 78 BREEOR S, RUMANRS v l=a—u ¥
DOWNTNHID Lz &) HEMOFEMA FEHE S 1172 Noorafshan & (2015) [#i4 #11] @
HREERE LTI E I EBnET, Z< OMREEICONTOEMERIDNHTE 2720,
INEREEEEL L TUEHE TERVED T,
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272U, MmO R, T b bREFAFEEN (VEP) DOIEFRFOIERSCMOZ L ML LT
Hr S e WO RmICEDL R D, ZhbDOEBHIT N TIHlERICALH TV EHnE
o BIRFR TIIRIEMET R TH OHRE K-> TR, £, ARIOXEZS ADI &EIC
FET2LEXATVET, €9 THLHUL, FHMEERICEE L 2THE, ADI OBEHHE D
MHRL 72> TLE ) LRWET,

EREMZE A
Ozturk & (2011) [i& 37] @ MEEFIEEN (VEP) OBRFOMER | 3R E OfHRE
THLHHINTTOT, BEEBRLT200%Y L EbhET,

ERFFIZE A -

B D o 2 > FTHRY EiFCund TKucukatay & (2005) [#fi 4 ¥R 07]) 12>\ T, 2
OWE TR IXHE AR (26mg/kg/ B I BAAEBIE T2V BbivEd) THKE
HEINTWDHEEETT, 0L TYi%ER CI3BKE L AETRE SN TW WO T, iR
BoOERE (BRER) IRHAETCER2VWNEEBbET, 6o T, Hi%lbiix NOAEL % Hkr
THRBRE L UIAEY TIIavnnt BbhE Lz,

—J. BMDL %3R5 DIZHEY EiF Wb [0zturk & (2011) [E 37)]) TH&E STV
ZLakBiE, 3 HECOMEARAO#KEEG CEEIIN TR, NOAEL ZHWri 255 & L Cid®y
P E L,

BRERFIZ R -
GERAENLDZERZNEZEWTWETR, THEHEEBY LRV ET,
Kucukatay & (2005) [#fi 4 ¥ 07] ZFEid UE L7223, FEBRITIEE]E N&E G- Cide ., &
K ETEREOTHIZH Y FHATLE, ZHEHEBY . NOAEL IZIZB B2 £H A,
—J5C, Noorafshan & (2015) [#fi 4 ¥ 11] <Tix, A ¥ EHlfiffiEE) NV 7 A (25 mg/kg/
H)%Z 8 WM KEMERE Q&5 SRR FIHEFHANGELNTHEY . 2R/ EEREE
2D TIEZ M EBnET,

PILEEMER
FAEFOEERIZHZH WD DL BWET, ZORELTEMNMOa XA MIHY £ A,

MERTEEF 25 N
A BIOFRERT BTN L B R D& ERVWET,

HHEEMZEEA

WEIZH, BMEEEBESTIIAD VEP IEEZEMELE LTHRY LIF T 30T, VEP
FERAEEMEL LD 2 LICERITH Y FH A, Ozturk (2011) [iB 37] ORBRIZS MG & &
EZ2ET, —H T, OECD TG (ZiF7ev, LFWEIZKTT D Zkk etk m sl BT o Wis
DEEL BHHHPT, EEFTRBRESI AT RE N, LW fudsisE» B4, AW R
Bttt (REORME, Dok, #5515, &5MEORE, 130) ICOWTUIRBENLE N &
BEd, 1 21X Kucukatay & (2005) [# 4 ¥ 07] ORERIZEM OAREN AR TRREL & &
D EIN, flx DEY D> TWEH A, Noorafshan & (2015) [#fi 4 ¥ 11] ORBRIT.
1 I —T®70 O8N 6 ILT, 7y hoMEHEMERRE L TUIPLRVWESITELET,
72, NOAEL BHTIIR< HEEA D =X L 0HFEO-OD5|/HE LTIt BnEdo
T, 2L L COSIAICERBIITIVERA,

[ 196 [FIFRESFFOFLH]
FHERELY -
%195 FFHES TO Ji#im Clid. EFSA (2022) THlIHENTWA,
- Ozturk » (2011) [:E 37]
- BRSO IR T A & m A ([ 47 03], [#li 4 7R 07). [4H 4 ¥ 11])
[ZOWT, TEHMFTREIZD ZENAETH D] LOTEREZTEEE LT,
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PREFEIEDFT R LR Z D T ENFRETH 2B FAIZHOW T, LT O RIZE L ZHERE & BHE
]\/ij—o

<Ogzturk & (2011) (ZD2WT>

EFSA (2022) <Ti. Ozturk & (2011) @ VEP OEOERICESE, RuF~v—7

RF—XDOEHEXE O FRME (BMDL) % 38 mg/kg {AH/BH (T bk LC) LHEEL

TWET,

1) YA TS, Ozturk 5 (2011) ZFHlioxt5 & L, BMDL Xix NOAEL %
KRODHZEEMmFITRETL X 9D

2) FHMiOXGRE LanGE, TORMW (ZEEEE U CGHEZIZERET 20050 1X
EDOXITTRETLE I N, BBEERETHHAIE. ZOHEHBIZONWTY ZTHEtE B
FEWL £,

EEkt NZF JEF B B 5. &R E P 5%
T i lii
B B O | 2011 | 7> b 5 |10, 100, 260 | ZREEKIZEA
37 FHIEN D (Wistar) | M mg/kg/day fige, RIS 0
9 (Na2S:205 & 5
L)

< FOMOHE I HONT >
EFSA (2022) <Tix, 7 v h~OMBEZOMKOKLGIZL D | PR R~ O EEE
(MoK, FEEKOGERES, URFREMOILRSE) 2R LA ANERD -
2l EHRELTCWET, bl Ozturk 5 (2011) OF — X 2 X FFT A THDL LT
H—1T, RBEFHICBWTEEAZEORENH Y. BMD S vlie2 G0 H 57—
1% Ozturk 5 (2011) DA THD EFHL TWET,
1) ZOMOFMBZEZNZENICHOWNT, FHlORHRETRETLE I N, B, 2 CHHE
TORBRIEN & 72> TWET,
2) FHMhOXSRE L WHIERH 556, TORM (BZEBEERE L CGRHMEZEICREKT S
DED) FEDEICTRETL LI, BEERET25AIE. TOHEBIZONTH
Tkt R BV LET,

[43 N FER CULZEE S & R E B gen t i
r i 5.
% Hj
ko2 5l
S HAREEEE O | 2006 | 7 > B 518 | 25 mg/kg/day | BRAKIZERIN
03 R RN~ (Wistar) | ] (Na2S20s5 & (oK ER
DEEE—EH P L) B
7 v k& SOX
RET > M
[
W | EmERE R | 2005 | 7 v b Gk | 618 | 25 mg/kg/day | BR/KIZHSIN
07 | AtRE~D MABRT V| [ (Na2S:205 & (BRK EAS
B—EHT > B ) % L) B
k& SOX K#8
7 v bk
w s 7 Il 2015 v b 83 | 25 mg/kg/day | Z&EE/KIZIE
11 X 2 dinia e (SD) ] (Na2S205 & i, SRR O
NI RTER L) 5
FIE g3y (e
DRk

X SOX KIBET VI,

KEV TF B+ 7T AT ROKEG I CTHEST
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B, FHEXIR E T H0ELOEEIR, BEEEE L TORH « ZOBMEIZONT THE
WP BRIE. LR O8NS T TR W R hiER T, £, (R) #REE ZEHMO
BEHFLOPEERMER 1 ~30EBYaX L FETENWTEBY E4T0OT, bbb TCImEE
X,

- ARBRERG
« B b~OAMEESCE AR O B
- Rk O EEE O Rl

FEEMZA

<Ozturk & (2011) ([ZHOWT>

1) ZhETOFEREBY ., Ozturk 5 (2011) 1FFHlOXRIZTEZ H 23T E BV E T,
7272 L. BMDL X NOAEL % & 9% E T 20 Xikimmn L2 & BuvE4, B2 Ry
REEN BT D LM SN D BICRESINDIRETHY, D EHIEAE (256mg) &
D2 WHENR/NEMERICR D X ) RHIR T,

< DD ERIZHOWT >

1) HHEEGOCETFHh O ZRIZ Ly GAF O HICERE Lewy) HrTRWEEVE
7

2) ZBEXEE LTORE LD, HIBRT 20 EEm e TT2, SELEIC 1% &3 HaD
AT EBNET,

kMR S U QIERT A VR4

k HEL L7 BIc W T, afitE AR EN ORI N R, O FFb h~SMFTE B8
PLIZZ LW

Bl SN =N

<Ozturk & (2011) ([ZHOWT>

1) Ozturk & (2011) OiBRIZ. NOAEL %K 25 Z L ICR Y2 B CHEES N TV D
DT, FHEixgE LThnEBnEd,
INETOERSHAREZ DL, TAE DT v hTO VEP 8% b MIxt1 25T
BL L THMETDICITEEND D AREMER D EEbNE L, £72. IRBIOEKRETSH
LD a A v Mz ki, T v FToO VEP Z{kix. 260 mg/kg #f Tl ICHERE
B A B S 0N R R T H H Y, 100 mg/kg BETITBWRE Tt TH D LD &
T, IhbHEEEZD L, Ozturk H (2011) ORERICEVT, 100 mgkg O H EITHER
WEHRGORBEBETIHLLOO, WEME (NOAEL) LHE§25Z &%y nt Bbh
F L,

< FOMOFERIZ DN T >

1) W03, 07, IR111E, HMBEOMKREEEEL RL VLI H00, R THHETOR
BIEM L 72> T Y, NOAEL &Il 2 (I3 REE AR Th D 2 L h, BEERE T
HONEA LW E B NET,

FERED
W ERZEE 2, LTFORIZOWTHEMTEBEAWEE TV IULEN T,
<Ozturk & (2011) lZ2>W\WT>
3) TAEFRT Y MIEBITSH VEP OFREOIEEL, B MO BTG5 Z LIXARET
L X 9D
4) b hOAMFORHBEHWET 5 Z L1ICL D, RARORIRFEIZOWTIILL FO/RHF — 3
EZoNBNERWVET, WTNOMRAZ YD, £z, ZOMITZY LB 2 DD IRN
DD, THRETEEN,
Ot b ~OAENRRRETH D HE
—AKHENS, NOAEL E42 L FOWTNNOMEE LTRD 5, A EOBH L, 2
R DEEL
- NOAEL 10 mg/kg A#H/H (Na2S205 & LTC) : #fEe L TAHERZ LD H W&

89




- NOAEL 100 mg/kg AHE/H (Na2S:05 & LTC) : 7/LE /R T v MIBWTHIT
gL b sEtot s &
- BMDL 38mg/kg AH/H (SO2& LT) : EFSA (2022) #X BMD %2 X 0 B L=

=

I=EN
Ot h~DAENRARE TR WV or RIATH HHE
SARHLOBHNNX, B &L,
5) #iiEEES D ADI 24 ET LA, FORMIUTOWFROMA LT RETL L)
D3
« Ozturk 5 (2011) (& h~OAFERARETH D LM SN EEICE TS, LT
NOAEL %% BMDL O W3O f#)
- 74 A8 WRMRE N HBR (71 mg/kg (AE/H (SO2 & L))
k. BEICEH L THEREEKET V= AK] T, 74 48 BEMR O #5350
NOAEL Z RO TWE T, RMEFEENTIX, LT L0, ADLIIREIICITRE
LTEBYEHEA,

GHEE [HERBRKET o= bk (Bf24F 12 H) IV, 2. (3) TERMIZEBIT S
FEAM ) PR

L= T, AZEESIT., RS NOAEL 355N TWnb b0, NOAEL
ORI E LB ITRE OB K OBEOFT R TH Y . BB EE iRV L
ZEE L, WiRKET CE=U AOMWE, FHFE, EBEOBRE, HHEERE)
5. Wy THREBEAKET v E=U K] Bl E L TENICHEH SN DB, 48
PEICIR ARV E EZ b, ADI 28 E T 2 MBI &Il L7,

< FOMOHE I HONT >
W ERERE 2, 2othomilid, BERBRE L QOIERT VA VB AR 0 Th 5%
OELEMN D, Ozturk & (2011) LYV HFKMAOBFNO LU TFIF5 5, AMLELE,
Ozturk & (2011) OFERSCEHRWIEE W IRE, £ OMOH OB OV T S THRE
7P Ko BEWNLET,

MEFTREFI 2B N

MRRFED BT ONAEF O ZERIT, AROT v MBI 2R FHREBEMNOERFOLERILT »
MIBTDEMERELEZLNDN, b b~OIMEEIZIZTE < OEEMNED & ORI, %
OB E LT, ERICEHINEZT Y NITAE )  THAZLLEH T, HERTIIE F T
v MCRERFEEND D Z &, RFTAOEEFMRIIC TSR E N 2B EEOHRNLETH D
&, ENARE LTRECIEIARFT ROR AW OF T A2 HErc& 3, ZEBEOR HNRAfE
THLHZEEFTONTVWET, ZNOOEREZET L L. Aiklra b M eMEREm 6
THZEEIAEYITHD EEXET, o T, ARBII EBRONEZBHIZET T2BER L
LTHEEHEL, 72RO OLREBEH BT L ZBELET, ADIOFHED A HFIZONT
I, MR EMEO T REM 2 B RICHETE RN LD, RETHLEND D & OHErN Y &
EZET,

TR -
MREASZZEAD AL MIEELET,

FAFEHEMEE -

HAZO T ERABEZET L,  F~®D NOAEL OAMFIZEE LWL E Lz, —F
T, TOHBAZEHL T, LREEHET 2008 IVWERNE L, TOEE. 2%k Tliz<
THEWhbE LILEREAN, POD XD RWVERBRATEEEXETOTSE LM ETHZ
CICERITIH Y FEA,

[55 197 [MIFHE SR O L #]
F=ERLY
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A~ W b

© 00 3 O O

10
11
12
13
14
15

50196 AR TO Z@mma i E 2, 1(6) mfkErE] oWz L, Ozturk & (2011)
&L MREBIEOFT R A D ENARETHLZOMDIMAD 5 LFER G ENHMETH 55 A
([# 4 s 04), [#i 4% 05), (44 7R 08, [Hi4 ¥ 10] RO (M4 11)) 2. 2B &k L
LCERLELE, Z2BERETHHALEEDE T, SBHZED TR LEBENNZLET,

(25 187 HIFH A = IFOFEH]

HHERLD

WIS THEEKE T =7 LK) (2020) [B 7] TRHMEZ LTV D EIRIZOWT
. BEcR#LcnET, REEEICREHO LV STHRSCHNAEICOWVWT, HFFTEBEIILEL
776

@ T4 48 EMREOFRSHE (Til 5 (1972) ; JECFA (1987) KU EFSA (2016)

[ZT5IA)

IHEMES

1 B EHO THMMBEOHEEEZZE LI-HAEE LT O “HhiBEOE K"
I, “Erdifiig s U v ADOHEK” XL “‘Yiéiﬁ%” EFTRE TRV,

Frz. £ 26 To Tl b (1972) 1%, #ififEED NOEL % 0.35%#% 5-# &
LTW5b] O “GiifgtE” 12>V T, NOEL %KL TH Y, “vuidimifig )
N DA DEROVWOTIZ?EAMELZE iz N VAE®ETL X 9,

JRZ : due to loss of SO2 the actual levels were 0.0, 0.06, 0.16, 0.35, 0.83

and 1.72 % Na2S205

FHERED
BEIEWZLE L, JHRZBENLET,

T RU—RfET X (MR, #8E2080) (&, ©rifiigr M) v LAER25
DEFRYOAERET, 15 M X 48 IR 54 2 R BR324 hE S T

5o g, iR [A u: LcRfE7 % (MErE, &8 156 8H) (2. 0 CRHFRED)
KN 2.0% (BEodiffifg) bV v AEOEEEZRBLI-HEE LT 1.72%) @
v o iz N Y v A% 18 HENRAE G T HRBmAEm I TV D, ::h%

ORERIL, ErdifiiET b U U ATINCBWTAEL D, AR TONRRIC
LFT IV RZOMENE BRI, SOk L CHEREREHZ T T R /%{mﬂ L
TW5,

x25 FHAE%RT

AEHRE (%) 0 (XfPFEEE) 10.125 |0.25 |0.5 1.0 2.0

o difiig ) b U U AHEOIEK|0 0.06 |0.16 |0.35 |0.83 |1.72

EEE LR (%) U

EodifiEg ) R U o AHEOHEK|0 12 32 71 170 [350
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0 3 & Ot b WD

10
11
12
13
14
15
16
17
18
19
20
21
22

ZERELIEHE (%) % mgkg
REE/H IR (TR ki s L

T) (mg/kg {K&H/H) *?

H1) Til & (1972) XV, FEHTEEZO o difiiE ) b ) U AR RsLRE Sz, (BR90)
Tla/KFZT v E=17 LK 84]

@i

HE2) AEMRESICBWT, 7 ¥R E 100 kg, FWEEE 3 kg/B & LT, #F 10 BRMIFIIMAEE

ik JRFERZ S &I RMERTE L L TOMEICHE L,

FHREHETHRO N EEFTRIIER 26 DL TH D,

& 26 HMR

- JHEONE A& 7 v S — s N

B Gt T AL

M IE
2.0% REBMOAREZ2ME] (72720, BE&EmO 18 IR 575k
(1.72%) TITERICEZER L

(0.83%) AHIRZEA L, BRIE D ek,

RS A JE - Bk R R E R~ 7 n T 7 — VI

1.0% < H O(HHPFER. MEPRER) THEIE b A OFA K OERSY B FLEER I

ULk RREEAVICIE, H (MRS, TEPTHER)  OREEIR M OFRE RO
A, BB O _E R /INERE M OAF BRI 2 O BROEITERL, BB

T DIWED, LT OFTRREED bii,

cJRE O OF 7 2 o END BRI L, F7 2 BRI H
W2 G 2 T2 (BIEBR) LHATFT7 I UENMEL-7201F 2.0% %5

HOLTHoT-,
BB~ 77— R 0.5%HED 1B b,

+ 1.0%LL LD GRAZ IV T, i, BN O O F8 5t B &0 A2 03800 L

77,
2.0% B GHEIZRB N, IO EEDO AN L7,

¥, BRI TR O ME AR A K OMER MR EIZ W T, &EHE & FREFD

FC G EIZEER T 2 AT B 7R 21T o 7,

Til & (1972) 1%, B odiffig) U v 4450 NOEL % 0.35% & 5827 L

TW5, (BIR90) [WRiEE/KET =1 LK 84]

2T faRlEL O Y r BT R ) v AR O E SN, o #EiREE S R ) v Aok R EE L

el
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© 00 3 O Ot =~ W N =

S o T = S S G S G Tt
S O =~ W N = O

17
18
19
20
21

EFSA (2016) (%, JECFA (1987) 28% 5|/l L, NOAEL % 0.35%%%¢ 51
BITH 72 mglkg ARE/H (TR ERiE S LT) 292 LTS, (B 22)
[%(ﬁmwm 37 =7 Ak 31) ]
AREMFES L LTEL, 1.0%LL O GHECTREE DO 'F M OVEE OFT AT
Doz Enn, Euififiifg) b U v A0 NOAEL % 0.5%8 5806 H
L7271 mg/kg RE/H (CEEMEE LT CHIBr L,

@ Sy Ir2ERREREEE-4EEM - BHPAAMHEHE (Til 5

(1972) ; JECFA (1987) R TUFEFSA (2016) [ZTHIRA)

Wistar 7 v N (MERE, 58 20 PU) 1C, B uiififg ) hY O LA%2R 27T DL
BYOHERE T, 3RO 244/ (104 M) REEKRGT 558135
S TWD, ZoREBEL, Erlififg) M) U ARINCBWTAEL S, fil
BIP CONRIZ K 2F 7 I U RZOMi 2 BRIIZ, BRI L C AR
FTIVERMLTNS,

*27 BAEXRTE
HERE (%) 0 CxFHEEE) 0.125 (0.25 0.5 1.0 2.0

mg/kg ARHE/BICHE (ZREEHE0 37 75  |150 (300 |600
# & L) (mgkg {Kk&E/H) ¥

E) Til 5 (1972) I L DHEM (20891) [HAMEEKET =7 LK 85]

FHREGHTROONTEHETRIIE 28D EBY TH 5,

*x 28 MR

e HaE VAT R,

e | i

2.0% - fEPEM (100%) (fHA)

- JREECREEOBRRMERE (M) ROV BEOREOHE (1)

« Bii'E M ONR'E OB AT RIEMEZEA (2 tHAR)
cANETBEY N MUy MEK
ORIMEREL DEE 728 (Fo HAT)

1.0% - fEEM (13~60%) (AtAL)
c JREEEEORFIEIRE (i) MOV EORACHE (&%)
- BiIE M ONRE OB UTRIEMEZE (2 HAR)

0.5% - Bi'E O LRI\ (Fe tHAR)

28  JECFA (1987) 1%, ARBRICIBT D 0 difiiitF MY 7 AD NOEL % 0.25%# 54 L LTV 5 (28 89)
[116 (HEREEEKEZET F=17 2K 24) ],

29 JECFA (1987) 12XV, v o) MU 7 A 54 U5 bt s 67.89%., 7 % E¥KEE 100 kg, F
PHEEER 3kg/A & LTHEENI-L LTS, (BIR22) [66 (HiliEEAKET E=7 2k 31)]
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© 00 3 O Ot b=~ W N =
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24
25
26
27
28
29
30

31
32
33

T DIEN>, LLTF O ALERO Havic,

+ 0.125% L EOFERE KR Y 0.25%LL LD ERECBIT 5. ENENIR L O
& oF7 I o BEO &K,

- 0.126% & 5/ (HE) \2BiFD, 79=T7I/ v 7 A7 =7—E (ALT)
SIEMED A ERIK T,

- 0.25% % G-HE (M) MOV0.5%HKEGHE () 2B\ Th, &E32HAIZR-
T, 10%DOFHIE THEE MNAFED bz,

ek, BEEICEGOFEITR D bR ol,

Til & (1972) X, ARBRICB T A ek F Y 7 A0 NOAEL %
0.25%HHHEE L, Euififg) U v AHOEKEZE L T 72 mgkg KHE
/A (CEfbRizE e LT) & LTW5b, (B9 [89 (HifEKET =1
27k 85)]

EFSA (2016) 1%, Til & (1972) ®#%iE L7~ NOAEL Z XL T35,
(&R 22) [66 (FHHiEEKET o E="U LK 31)]

JECFA (1987) X, ARBRICEITS NOEL % 0.25% &% 5HEE LT\ 5,
(B 89) [116 (HiRiEEKFET »E="7 LK 24)]

AEMFHES E LTE, 0.5%LL EOFEREZIWTH OREERT B OV
MOFTEANEO NI &b, KBICKIT A RERGHEMEICRI e
M&f%)?b®lwmmw%0%%%5ﬁﬁ%%ﬁbt72mﬁg¢Em
(TERbRiE L LC) LT L7=,

Q@ BEEH

UFDa. MOb. ORI, HBEORAEHENTRHTHD Z L., Met®
FUALBR N 72 ST W WNW T L b | MR K Ol Kk FET v E=0
L0 NOAEL Zz2 4+ 4B E L@ 2nWboo, v aififiifig)
U LML L > THERINTZHREIRLAERNGONL D, &
ERR L LCRHET S,

[ 188 [AIFHE ST THERRE 2]
HERLD

KT HFHES COEMAEE L. L Tma. KOb. I5EEEE LTRELE L,

a. vk 8BEREV 12 EBMEAKREHER (Beems 5 (1982) ; JECFA (1987).
EFSA (2016) [ZT5IA)

30 R IR TIE, “glutamic-pyruvic-transaminase” & FE# STV D,
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© 00 3 O Ot =~ W N =

e
N = O

13
14
15

16
17
18
19
20
21
22
23
24
25
26
27
28

Wistar 7 v & (Cpb: WU, PERIKONVEEARH) 12, £ 29 oLy, v
2 fiAREE ST R U 7 A% 0, 4 XX 6% IR L% 8 i XL 12 Mz -
THEELTHB L, BHOEEICHOWTREHZ L2 3 h 4 5 3B
STV D

F72. Wistar 7 > & (Cpb: WU, MBI OVEECAB) 12, BiliEk, ek
WilsT bV o L% 0 XL 6% L% 4, 7. 14, 21 X% 28 HREEE
LT, BE ORGSR 2 R8T ol i Tn g

ST T 7 Gl b= SN s = R ] 73 il U AV N E /) 1] uiofébéﬁﬂﬂqjﬁ"
T IO K D RZEBRE LT, SR L CEEMEETEHZ 50 mg/kg @
EIETF T I EHRMLTWS,

#29 HERE

%%&ﬁ(%)m> 0 (cFFRFE) 4 72) 6

RN MAERHADOZD, FEYSZY OFRGEHRRITL TR,
4. 7. 14, 21 X 28 HR#EE L= B TIX 2 OBEOREIT /20N,

1)

2)
ZDORER., 6%RED 12 5-TlE, BRI E MR OB RS AR
IZRRO b, ZofEsIziX, B, 7V a2 =7 U RO E R R
)= BRI R 2 TR L EMIEN Aoz, BREER 2822 0Rs R
DG BEAFO BB EEIEEE 2 & SIE ML L7 EHilicZ b L Tnw 2 &
ﬁ%%émtoik\ RIEALIZIIRE OPRIR RO bivTe, TV B IR
TR, (R PNREIR & & te st 7 ERICREE BT,
B%ms%(w&)@\%%%éﬁwﬁﬁﬁﬁM$ﬁUK%?@%ﬁKi
HIRAEOFER, WA OB G2 X0 . FEMiaOTEEMETCEZ (4 5 B IR
DTS O E MR D R o34k % 1 5 BRE OJEBR 2 35T 2 FIRetEn o 5 &
fham L7z, 7272 L, HMEBEN N0 EFHE R T H A =X LIEFAH
ThdELTWD, (B 22, 92, 89) [66 (HAiE/KFET »E=17 LK
31), 86, 116 (HififE/KkFET > E=1U LK 24)]

(55 187 [ 2 CTHERWE A

HHERLD

AR, EHE (6%8) TIHEGOEERS D L) TR, 4A%E»LRENRH TN D
DONARHTH Y | FEHLE S SN TEBY F8 A, AMROBHR (ZEEEE L GHEEICR
HT 205D IZOWTTHRFTZBEVLET,

RO S -

AL DOFRER DA I =X LTI AL LTWETR, 2K DR G ERIZONTHAR
7SR TT, U EDOZAL TRER DG LIZ DM B E 9 IR T, —F T, %
EERHRTE RO T, 6%IFHmENREILEFBRT I EENRH D E L TILWVOTIEARND
MEBNET,
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FEHERIAL D T4%HENSEENHTODLONRATH Y | MEHLEE L SN TEY £8
Mol R LTEETEEGHLE LTUIEINERWET, KEHZY (KT v hOFLE%
ZHWD) OHEEERELE TS Mo E I LT 0 EBWET28, 2 E TORMN
WRMEETIREL TV AR L Z0FETHEVEERA CLFLEEEFEHSE W20 Tn
TR, BRSO FETHEOEEA),

FERED

REY 72D OHEBIES~OMEIZOWN T, ZE TORMPFAMNE ClL., NOAEL % it
THEIT, OB THERESNTVWEHEAETH, FAIE LT mgkg RE/HICHRE L7-H
EARHTHILOICLTEELL,

BELUI-HEZTE L TV AR E LT Ik#EFRREAK (5K ) (2018) [ 15] 236
V. JECFA THWHN TWA#EE (IPCS:EHC240) ZHWCTEREZAE L T\ ET,
728, NOAEL Oit#in7e < M A FEH L T 7aWnaifl & LTl THiEee) (2022) [E
11] BH v 9,

EHEMZEE

KN T HERRBE R BIREDOREA N = AL EHENCTH 2 L2 HIC, BIRE2E
LHNHRNT L2 BT O T, HREOFEMARMATII R/ SN T\ ET 28, BAEHESHET
DHBIIITHONTWRNE D TT, > T, NOAEL ZRH 2B E L TS 2V EeE X £
T, Ll RAEMFICET 2R L LTESEERE LCRET2BEWRIS D EE2FT,
REHZ Y OHEEBIREOMFIZE L TiX, Sk E O W H B TIXbNh) LT e
EZZFTHN, EAMICIFFEREEY OB TIA LWL EFLET,

EERMZE A

ARER AT L 7B, WA ORI T, SEFERLHE S S TWHRWR EARER
RNE L IREREOIENET S ARPTT, NOAEL REITTEEEAN, BREDOMMZENL
THEHIRENICRER SN TV D RT, 2E XM E LTREHT 28R ITH 2 L 0B VvET,

FEEEMER
ZEGR L LTH#E L TRWEBWE T2, MRS LS R TY, BEazd~7/z9 2T,
FAAE & L ToO NOAEL OFRFLIIAE ) & v E 7,

(%5 188 [HIFH A 2 T CHERR s 7]
HEREL

[+ « - the feeding of Sulfite may induce both hyperplastic fundic glands, exclusively
lined by hyperactive chief cells and dilated glands lined by dedifferentiated chief cells.] @

(Friz, BHEMHRED) REEZBREWLET,

BRERMZES -

*the feeding of Sulfite may induce both hyperplastic fundic glands, exclusively lined by
hyperactive chief cells and dilated glands lined by dedifferentiated chief cells.

>R OB G2 L . HIEROBF A, EHIOIEEM: TR X O SE/E O Bk £
O WRE DR ZFERT D Al RetENn & 5,

* hyperactive chief cells

> Lo Y | T EMfaoiEEhME i) 232U ET,

HERLD -
FOEEMER ZEREZE FEF 2. AXEELELE L,

HHREMZES
BOPERAED ZTIREZECHMRRIEWEZ LET, L LTUITREOXEEZD LANERAIE I N
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EV DN TVNEZZELE,
MHEREHE DR G2 X0 . MM OTEEMMETHEZ M 5 BIEROBIZ A, K OEMId O sy
bzt 5 & DILRZFHERT 5 rIREER H 5, |

FHREY
HAEMERE BRI E A ALEBEELELE,

b. Zv b8EREKIEEEER (Hui (1989) ; JECFA (2000). EFSA (2016) I=
T5IH)
IR ZA
“HR IR LEER” ([2OWT, A & IgEE Y A hTIX “HmEE A v &
—t (SO0X)” Lo TWET,

FHERLO
{I%CIE LF Lf:o jﬁﬁmu %‘fﬂ‘bﬁéb\bi'ﬁ—

ER SD 7y NEQRZ 7 AT VS Y U ATHbEA T X —F

(SOX) Hifrfiafpfeftded REALE L= SD 7 v b (SOX Hihkliefsifzss
KREZ > b)) (HE, 8 PL/BE) 12, £ 30 LBy, vuififiifgr ) vAa%x
TP bhiEE S LT O, 7. 70 X% 350+ 175 mg/kg KE/BUSI LK%, 8
R (350 + 175 mg/kg IR/ A BEIZH > TlE, 350 mg/kg KHE/H % 3 H[H
5 L%, 175 mg/kg KHE/H % 5 &KL (b > THUKEE L=,
L, FEEETI T 2RBAEmI N TND, ZORBRTIE, i
e MU O ARINCE > THEUDEEIT T T IV ORfRIZLDRZ EHE
LT, Erilfififgs b U v AEGRHCx U CHREERENT 50 mg/kg DEIA T
FTIUERML TV,

# 30 Fﬁaﬂ“”ﬂ

FIERGE (mglkg KHE/H) 0 |0 GHBRE) |7 70 350 - 175 "2

=1
1) “EbiiEL L&
2) 350 mg/kg AHE/H % 3 MG L%, 175 mg/kg KE/H % 5 HEHKYS

FORER, ERT v NEO SOX W@ﬁ%&@%ﬁ%ﬂéﬁ v ~ho 350+ 175
mg/kg BETORFTE KOS IZ WO LNz, ERWEX, AlbiE
(ATH) . IREOIEETH Y | %@’ﬁﬂ:i SOX kel {bBER/RIB T
N T, FHEOIERKOHEAE (BRE) 21Ev., LV THho7, U E
OFEE G, Hui (1989) X, v od#iffiits) b U v A0 NOAEL % I1EFH 7
> MR SOX difraiedb B2 2 /R T v b & B 70 mg/kg RE/H (ML
WL LT) L LTW5, (H93) [87]
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EFSA (2016) IZ. 70 mg/kg K&E/H (bR L LC) #ARBO
NOAEL & iHliL T\ 5, (R 22) [66 (WiHifg/kFET »E=7 LK 31)]

[ 187 MRS 2 THERRE A
HER LD -

Hui (1989) [87] X, E# 7 v N R OHEER(LEER KB T »~ MIBIT 2 e ilifiig T b
U LB GEORBEL LTS ZE2AMNE LD T, KEROBHK (BZEEEE L CEE
TGRS 20080 ICOWT ISt EBEWVWL £, 2B, EFE T v b M ORI LEE
FRET v FOWTH L REHETIIRGEOHERBED SN TWET,

FOEEMEE
HOBLZBRBA L TWA A MBI EE 2T, 2EERE LTI E S TL X 90,
ASCHER> S NOAEL OF% & 1L R #E L & U £,

EHEEMEE

AHN L CIX AR IR O B IS BT~ 2 AR IR ER L EE R OZ B 2 G L TV E T, Ao B
FHTNA D NOAEL Of%E I S 72 WViklk & B 2 £,

—J7. BIREORAMFEICET A EE L CEERLD S EEXET, Lo [@F v k 8
HEEEO 12 HEE O EERE ) &bt T, MikREoO NOAEL E 2l 25k & LTk
WX 7eWnb oo, HBEFHEE WAL T2 LA HE LR ThHH Z L2
HICBEEE T H5DITWV DD TL X 9D

HERMZE A

Beems & D@ &[RRI, 1IEH SD 7 v MBI HIWAERAME IR THREFRILE S S
N TE ST, NOAEL O3 T3, HMNAOWEHMRFANZLIC OV TR S TR
D, ZEGEE L TRET S0P RWEBVET,

FEEMER
NOAEL OftfiiI FE L BNE TR, BEXMETIEIHK L SR THRIWERBVE L,

(57 187 [AIFAA ST CTHEFR W 2]
EHEMZEE

COEBRTIIY VT AT UWEF N U LAENET D Z LI L WA LR 2 K2 SH -
Ty bR LTWET, BHARRTHDLZ LD LEHEZMA TNV EBNET,

(B 72T ) Y U ATl LEESE 2 KIBALE L7- SD 7 v & (fiieEe ki S
KET v )] ETDH2DEFNDLNTL X 9D,

LD
TERAEREZ, BIELE LT,

(4) ELAMK

[ 187 HIFH A SR D Rl
HHRXY

RN REmE THAERKET =7 LK) (2020) [E 7] Tl STV D ERIZDNT
X, BETEHBELCOET, FRFEEICREEO 2V MCARICONT, FFETERLEL
bl

[ 195 [AIFHA S 1 CTHERR T 2]
FERXY
AIEFAE S F CICHER W WEF T i o0 T, BFicLE L,
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D TYR2EMMEMNAMREE (Tanaka S (1979) ; JECFA (1983 K Tr 1987) ifi
UNIZ EFSA (2016) (ZTBIA)
ICR ~ 7 A (MR, 48 50 J8) (o, B rflififigh ) v Lh%E2#£ 31 OLED
BHRZRE LT, 2HEMHPKEGT 23RN EmINATND

# 31 HAE:

HEFRE (%) 0 (XPREEE) |1 2
mg/kg RE/HICHE™Y (mg/kg KE/H) 0 1,500 3,000
mg/kg RE/HICHE (T@BemEE L T) |0 432 864
(mg/kg KE/H) "2

1) FAO/WHO &I EMFESE (JECFA) [k 28 (BR94) [HMEAKET E=7 LK 86]
A2) AFEMPFHESICE T, 6 10 eNRIMAEEMNE FHrE88R%2 R B s L COfEICHiE
L7z,

ZTORER, BT L ORERE OSEEORARIL, RERE S SREEDRH

WCHEBEZEII o T,

2B, %51 180 H OAFRITE G DEEIIRD Lo Tz,

Tanaka ©» (1979) X, Vo dififg b ) 7 AN~ T RZEBWTENAMZ
RSP ENRHEE IS E LTS, (BH95) [88 (HiiaKFET E=
7 17K 87) ]

JECFA (1983 KU 1987) 1%, MEEFARITOWVWT, HERHE L FHREFIZZE
FR LN NoT2E LTS, (B 94, 89) [115 (THiBAKFET v =
LK 86), 116 (Hiffifit/kET »E="7 LK 24)]

AEMHAESE LT, ARBRICBT 254 T rlififg ) v A0~
T AT DFED AMEITFRD B &R L7z,

@ Sy r2ERMRERESHE - £ESH - ENAMHERE (Tl 5
(1972) ; JECFA (1987) K UFEFSA (2016) (ZTSIFH) (B#H (3) @)
Wistar 7 v ~ (WERE, 258 20 8H) (2, iz R v A2 &RK 32D L

B oMERET, 3HMRICHZD 24/ (104 #HE]) REER G 5RERHHE
I TWD, ZoREBEL, vrdifiigl N v ARINCEBWTAEL S, fil
B CONRIZ L D F 7 I U RZOIM 2 BRIZ, BRI L C AR
FT7IVERML TS,

HAEHRE (%) 0 (kHHEEE) | 0.125 | 0.25 |0.5 1.0 2.0
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© 0 3 O O b W N

N DN N DN DN DD DNDNDNDDH - = =2 = 2 = =2 = -4
© 00 9 O Otk W N KHEH O O© 00390 Otk W~ O

mg/kg KE/HIZHE |0 37 75 150 300 600
(R i & L0O)
(mg/kg {K&E/H) ™

) Til & (1972) X A#EME (B 91) [WFiEEASET v T=7 Lk 85]

Z DR, BLTOFTRARD bl
* HEZIRWNT, B U 2 SENRIEEE O3 AR AR RIS LT,
< SSHIREEIC IV T, LIRS M OV T SR ARHESE O F8 A= DMK o Tz,

k. FOIENOlEEs. MR D IEEOE. oA, FEERIZE O THER
VBB RET H BIR O b o T,

Til & (1972) 1%, FRERIEE X OV BAEEE O R LI O N T, AL
YFEICB W TEFAONLIEEFAETHL L L, KRBIZB VT, HiE
IR KR T 2R BAMEDOREBII R ool LTn5o, (8 91) [89
(HRilEKET o E=7 LK 85)]

JECFA (1987) 1%, ARBRICEBW T, EOENICEBWTH IEER AR ITHY
MUZnolzb LTS, (ZH89) [116 (Hifife/KkET E=7 LK 24)]
EFSA (2016) (X, v ridififig) ~ U v AOFED AMOFLEIT R I L)
S LTW5, (B 22) [66 (HififAk#HET =7 A 7K 31)]
AHEMFAESE LI, ARRICBI 254 T e lliiiigr Y 740
Z v MZBTDFENDAMEITZRO S il LTz,

Q@ sEEH
a. v F2FEEELAMRER (Feron U Wensvoort (1972) ; EFSA (2016)
[ZT5IA)
AFNRIX, B L ORBER D REHT 3T DAL TN T 8 B e 5 e OVl
WMEEKZET E=U DORNBAMEFHIICHND Z & iXTERnbon, H
IFE A e Y U AAREREE OB HIER T 5 T & KA R 6 i
Fl (3) @a. AUb. o wdififE) Y U AdEREHRIC L > THH S
AT BIRE DRI B I ER T 2 ATaE IRV & W S FMAE L5
ZEMmb, ZEERE LTRLHET D,

[ 188 [FIFHA S 12 THERRA A
HER LD -
187 MIHAE S TOiEm 2 £ 2. Feron &Y Wensvoort (1972) 1355 &EE LT
e LE L.
P ES

31 JHZEB\W T, Lung ®IH|Z’Malignant lymphoreticular tumour” & Fo# ST 5,
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SEERE L CEE LIZBBICOWTHEREWZLET,

HHRMZEA
BATORHEANA THEBEWIZ LET,

Wistar 7 > & (ME#RE, SHEOULEAR) (2, Y odfifiig)r ) v AxR
33E3LDLBYHREHAERTE LT, 2EMIRERE L CHDOREE LA R
i RN FE SN WD, ZORBRTIE, Eolifiigl Y oA

WX THELCLEEFRTFT I VORI DRZEFZE LT, BEICXL
f%%@ﬂ_an@&g®%éf%7\/%%Mwaéo

*33 AEHTEY

HAERE (%) 0 (XHHEEE) 10.1256 |0.25 0.5 1 2

%) 7w MEE, HEERHO O R RE A

ZORER, BIFICBNTIEL, 0.5%LL EOEGHET, IRE G OMEE &
OIEE (A LTTE R R ZAER) 2335 W TR T 8 I IR0 B 18 M R AE
R ATRD bz, BEICBOTIL, 1%L FoOBREHET, HIEROE
TR QN KGR A T ~ K5I T 8 D8 B oD 184 J8 i 1 IR T 2338 80 B
720 2% GHED 30%I21%, T < BEOFEMHEE RNRO IV, = OZEMEME
BRCTIIRIENEN LY DHIEOFERENHE TH O . 6] CIidHfn 2 4
IRSIRWIROREBE P B ~DOEIDREAE LR O, k. 5O %
BEL TS Z L E2RTRELT R o 72,

Feron &' Wensvoort (1972) X, ZEEEBERE 2 L= T7 v OB T
M@%Mt%@h (ZHEAR LT IR ORI T~ D AT DWW T, FEEES

BT DR TH Y BERO S A2 R H O Tk
&LT Z B O Y BRAH AR ARG R DR E N B OEE R A kR T
DAL A B o Tz b LT b, (2HE96) [151]

EFSA (2016) X, BMEBEREOKEREN D, HITHE SR S A7z Gkl

ozl LTW5, (B 22) [66 (HRifEAk#ET E=7 217K 31)],

(55 187 [EFHE S CHERE 2]
FHERLD

ol T b U U A ERE & LIRS AMERBRIC O W TR, RN R E TR
KET7TE=T LK) ITBWNT, 7 v b 2EMRERGENE - AiEErE « B0 AR RER
(Til & (1972)) [ KZET o E="7 LKk 85] Mili & TWET,

FOFREERE -

HMAOEINMNZONWT, BFICERIZIZSWERA, FEROEMERICER L1,

Flo, EHED 2% #é%ﬁ%t@@ﬁﬁi%%%¢5&M@ﬁﬁk@w&ﬂﬁm
LTV EENET,
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0 3 O O =~ W D

HERELY () :

RE N 720 OHEEEBRE~OMEICHOW T, 2 E TOTRMWHEETIZ. NOAEL Zi
HT OB, OB CTHEHREIN TWAEAETYH, KAlE LT mekg (RE/HICHRE L
FHEATZ®HT A LOICLTCEE L,

B L7 HEZEEH L CWODREIBIE LT IREERFEREAK k) ) (2018) [E 15] A3
»Hv. JECFA THWOHNTWAHKEE (IPCS:EHC240) Z AW THEREAH#TEL T\ E
S

72%. NOAEL DR 7 < B 2708 L TV 2RV & LTk ThiEREH) (2022) [&
11] BHv £,

HHFMZEE

Z OFEBRTIEE LSOO BT O TWERAD T, KNS Er flifitiz ) Y
U LDFER AT T 20T L WEE X ET, —FH, BITHERBRIEOFEHENTH L Z
b, BOENAMENRLDVE VI ERIZEETHDLLFZZXETOT, ZFER LT LD
WRISTL X 9%

EHEHEMESE A

2 FEME LR TS b0 L-8EIIRHTHY . EEEE gL Lz
RIS TnERA, BICBITHFTAOLNTEEH I N TOE TN, JHE DR ELEE I IARY]
TY, BHONDIEWNHD TIRERTT 2. Beems, Hui HAEE L TV D BIREINEERY
WIFNES ISR T 5 ATREMEI RV, WO HFRBBONL A TIEERLH L L E B X 5
. BEEEE LTRET L 0N RNEBVWET,

FOEEHMES -
BEEEETHZ LICFEBEWEZ LET, e, HE [151] BV T, T—2 B/ AREL
TWB EEWET,

AHEHEMEER
ICENARADT- 0, Z 2 TIEHES O HEH L Thb Iy L E BunE L
72 EFSA THEAH I TWA D, CHOFEHE B IKIZRE R W E B ET,

b. vk 32 BREMNAMSEE (Takahashi 5 (1986) ; JECFA (2000) (=T
S51F)

KEFIT, ZEMRENAET LV EAWEZRER TH 5 7= HT IR % & O
KR T =T AOFEPNAEFHHICHND Z LIXTERWNH DD,
R ) T ADOEEN LT aET— g U NEAERETHHMATH D
e, BEEEE LTRET 5,

[55 188 [MIFHE S CHERE ]

HEERLY

% 187 MIFHES TCOHRAEE 2. Takahashi & (1986) (Z&&&ERI L LTHHEHLEL
7=,

ZEGEE LB OFR#E Z 45— TR Z &0,

FOEEMES -
SEERLE LG LZFERICOWTHEREWZ LET,
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HHBMER
FATORHEANAE CRBEWVWIZLET,

Wistar 7 > b (K, &8 10~30[C) 2, £34 DLBY, f=vx—
gL LT N-AFNU-N - =be-N-=ta 7 7=>" (MNNG :
100 mg/L) KO 10%HEfbFT MU DA FrE—T g U E LT 1%E R

e V) U L x L E RIS E D BRI AMERRBR DY i S v T

60

* 34 FA=ERTE
1=

ica VC3K Tr— g B FaEe—3 g B
(8 M) (32 M)
1 BE 30 |MNNG (100 mg/L) Z ¥ 7= |4
7K
10%tE k- b U v A& LTZ
P EfR
2 Bt 19 |MNNG (100 mg/L) #%IMU7- (1% adiffifgh V7 A& R L
7K 7= K
10%H kT b U o A ZIRIN L 72 | EAEL R
P Ef )
3HEE (xf|10 | QLR 1% o difif2 U o Azl
HEEE) 7=k
AR R}

1) MNNG #IRM DK K OFEEER B2 7,

FORER. 1 BEEEN2EETIE., WS ORI & O 15151 IR 2328
OO, BRE OWMPIMRER O MREE L. 1R S bl LT 2 BETIXRAERN
BEICHEIMUTZ, 3EE HHEEE) TIXEEORAITRD b hho iz,

ZOIEN, 2ROV EE (RFHREE) Tk, HEMBROSGHSGHE (FIHR)
OB S DB Z £ 5 OV E AMEDTRVE /NSRS ST,

Takahashi & (1986) 13, AREAERZEE X, UM o Y 7 L0
BN TaEe—2a MNERAZAETLARBERHDHE L TWDHR, TD AT
=X LITHOWTIEE ORI O FEE 2 X 0 MEERITEE S 2 20 3ER
HTHL L LTEBY (Z2HI7) [129], JECFA (1999) X, ME#ERE <
OFEEFIHL TS, (B8 [117 (HHFEEERAKET E=7 LK 26)]

[55 187 [ 22 CHERE A
ETHRELD
Takahashi & (1986) [129] 1X. —EERNAO T nE— a MEHEZRF LR TY,
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AHRAOTH N (BZHFERE L GHEEICRET 20850 (2o TITRFE 2BV LET,

FOFEHZE S -

A=y —a VB SN FERE DT, TOMENEEEMEICKMRIND DO TIEHY
FHAN, TIRE OWPREKONREIL, 1R E i U C 2B CIIRERNFRICM L) &
W FERIZONWT, BB L ARNAT T — a MNEHORREMENGH Y . EEARME &
BNFETOTEEGRELTEEITL X I,

Fio, MOMRE L LT WL D IZ, 1%DOWNKOERELHZ D ERELZME L CXEH T
L X927

FEERELY () :

(REY 720 OHEEEBRE~OHEICHSOWT, 2 E TORMWEEE TIX., NOAEL % it#
THEEIE. %NOHEA THERESNTWAHATYH, FHIE L Cmgkg RE/HICHE L -HE
FEHET AL LCEE L,

PR L7 HEAFH L ORI E LTk IRl RFERAK (BB )1 (2018) [B 15] &
V. JECFA THWOHA TWAHE E (IPCS:EHC240) # AW THERELZHE L TV ET,

723, NOAEL OE#in7e < #aBH 2508 L CW 2R WATE & LTix ThiEed) (2022) [B
11] "0 £,

HEEMEE

AEIE, RN AOTaE— g VERERFILIZERTH D Z L DEDAMEOR
ZHWD Z EddEY ThRnWeELET, LrLaens, Ealifiiel Vo ANFIZRB W T
Nhi7ae—va  EHZAEL TS HREMLEZ R LTS Z EnD, FHMEEIIZISEERE L
TREHT200 WY B2 £,

SEGRNE T HBHE & LT, TARMIZ CEBENAETT VE WG Th 5 7= O ki
HWOFNAMIMICHNA Z EIFTERNLE OO, EadififEh ) v AOHRNA S BE—
a VERERBI LR TH D20, BNAMEOBEGRE L TEHET D, &9 DTV R
TL X 9D,

HBEEMZE A
FENAERER E1X R0 F908, —EOMANGELNDLZ G, 2EEEE L TREH#T 2
DM FUNE N ET,

ABEEMES
BECToE—a MNEHOXEIZIFOL Y ICHT L THEHF L W2 EEEBLTWET, 2
BN A ORER T LI L T & nET,

(56) £EHRLESFM

(57 188 [AlFA A 1T TR 2]
FERED

R [HREEKE T =7 k) (2020) [E 7] CIHMBish T DRI T
i, BECTRELCVET, FFHEICREO RV RSN EFICOWVWT, FFCERLLEL
77

[%5 195 [AIFHE S CHERE A
F=ERLY
HIEFAES £ CIC TR W2 W0 T, FFHSIEREFICLE LS,

[ 189 [MIFRAE =K Ol
HERLD
188 MFE S TOHERAME R, T OMALZHIRLE L,
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« T v b4 TEEM B (Jaulmes (1964)) [116]
« T v b T RAEFEVERBR (Cluzan & (1965)) [85]

(55 188 [HIFAA 2 CHERR ¥ 7]

FHERLY

Jaulmes (1964) X, JECFA (1987) [116] It W T, FHE#H O F.{§ (Personal
communication) & L CHIHEINTWET, KHALOBHRVY (ZEEEE U CiHMmEICFL#E T
DEDN) AZDONTZ *ﬁﬁ’%kﬁ’ﬁb\biﬁ‘ B, JREFERL (Jaulmes (1964)) (XEH SN
TEY EHEADOT, BEOFERIL, JECFA (1987) Oz IEIC/ER L THY 1,

TeleEmEE -
MEEHLIZ DT, T A ARED 2 FIRRECIE Y A VB OB G5 5 B 04 s R
e TR B DORBREE L U CII AR LM SN D, ZOfE . REEEL L CIEKERERD
1 RO H57 5 0T, NOAEL OHIBIECX A2 £ 2 5, £f-, AFREIC BT 5 BLIkH
RT3 BN DT, BEGEE L LT b IMERRIC IR E L Bb s,

HHPEMEE

personal communication T V| 2O T 512137 —F BAR+4r (F1z, HBREHHE
NEMRAETERAFERBROE ) DL HF T EHA) TTOT, T LTV EEn
ijao

HFEHMARE
FME] TH, JECFA TEHHINTWAELEEZ: ElTid, MoRES TIEsCEkie LTHEHE L
TWVWAHESHLL H 9, —FITELTOTIERL . EmSLENE BV ET,

HHHEMEE -

FLE LTIRMEZZ D HERR & W o D Tld72 <, JECFA 2" LT BEH TE 5 & 2O R
BTIE72 <, Z® Personal communication & [3{afDZ & TEZ ETHRLIUTHTZD D)D)
WrTERW\DTT,

BERDNET SN TEZREZIL, CD O EDE & RAUX I WD T 5o 63, NP
ED LT 116)D pp.8-9/23 DALV PEDEZTEE VD Z & THEE TN E W=D T,
Z Dtk D5 ['The only effect observed was a slight diminution in the rate of tissue
respiration by liver slices in vitro (Personal communication of work in progress from P.
Jaulmes, 1964).] ZIXMAD Z LB DML T BHICRLRVEHM S ETWZ0n TN
HIRF T,

2F V., JECFA 73 1964 (Z Jaulmes 7> 5 "slight diminution in the rate of tissue respiration
by liver slices in vitro"OFME Z 137D 7H>, 1964 |2 Jaulmes 235D B RME 21572 & G ST ¥
RLEODPETAATHLLO, ZOLIRLOEEMTESEME L TH I NS RDONBK
WIZEER T, 72, 20 [FME1 ORNEMN in vitro TO slight diminution in the rate of
tissue respiration by liver slices T9°, ZIDAEFEBEFBEDOMOSEIZ/DDMNEND T L
<.

(%5 188 [mIFR A 2 THERR B ]
FHERLY

Cluzan ©» (1965) (Z>W\W T, EFSA (2016) [66 (HfifE/KET =7 ALK 31)] IZ
BN 1OETTHY . MMEOMEBREN THoT L L TV E T,

AEMEOTH D (ZEEEE L TEHIEICEE T 2 0E0) IO T IR 2BV L E
7

EEFEMZEA -
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10
11
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13
14
15

WS EIZOWT, BREREEE LTIT 1 HEMHOAT, NOAEL OHrI T Wt EX 5,
F7-. AEREICET AERIZFENE IR MO IZRONTEY . AR 1HERE LT
IO TZ LVWNETHL I EE2EBETHE, 2EEEE L CHLIMIERICTEEITAZE L b
na,

HPEMEE

SIRSCHL 85-2) D*1~*19 DFENDL RO T, FHIERIZH 2 NENZEEIZIEMHERL O
EOMMDYIATEEE A, HIEEROTHPEHTH L ETHIE, 1 HEOHOEERET,
Loy ARG A T S 0 i B S SN TV D S I3E 2 W72, B EA~OZHEHIIA
gL EWET,

SIH 3Cik 85 Cluzan B (1965) OWZIL, B A TMERBREIM ORI, E#&
HOWTHEGITOR TR E LD LOTIERWNTL L 90?2 TThD, BIERED
N7 & O il SRR A S 0 MR EE N 72 & Oy i AR BB & L CoRER L
EEZXRVOTIERWTLE 9D, ZOZEHHEX T, AHMIELHAZEOHW ITL DY £+
Ao

D Sy hFEESHREE (Itami S (1989) ; JECFA (1999) K IXEFSA (2016) (=
T5IAD)

IEH% Wistar 7 > M2, HRREET B Y UL 7T KR AEE 35 O LB FHERE
BRRE L CHER 8~20 H & CIREFZ S L, IR 20 HOMBIERE (R IERER,
BRE10~128) KRONMHAR 4 il E ToOFEREE Gl RBR, & 40)
AN LEBRNEm I N TV D,

*& 35 H=ERTE GAE&1)

HAEHRE (%)
fig V2 ek BR (cHHEEE) 1 0.32 | 0.63 1.25 2.5 5

0

AV a R 0 (xtFERE) 1032 | ERL | RERL | RERL |5
mg/kg KRE/H |0 300 1100 Fo#Ze L | 2100 3300
[Z#H (mg/kg
{Z'—(E/E” 1)

TR eRiE E L | O 80 280 FoEZe L | 530 840
THEA (mg/kg
(KE/H) *2)

W 1) Ttami & (1989) 2L 2#aFE (BH99) [FEHiEEKFET »E=17 LK 88]
#2) JECFA (1999) |2 Xk 2#5MH (B8 98) [HREE/KFET »E =17 LK 26]

FHREHETHOONIZEEFTRIIE 36 D LB TH D,

& 36 HMER

e 5t FEAT A
KENW) UREDILY)
5.0% - REEE IO (B 5 IR - 4R 8~20 H) - JEIRARE O T
- BRI (B 5WIR : 4EHE 8~20 H)
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10.32%L) E [ 7 L |

ZDIENNT, L FOFTRNERD b=,

- 0.32% & TN 0.63% % 5-HEICHBWT, HEWOBEENAEICIK T LR, A
BT TlL 2o 7=,

- 1.25% 8 & bR < B EHIC B W T, DR OV LB IS OB 28 B N B &
SO E O IER DO NIBRE D FER O D=0, BAERICHFEEITRD LN
2o,

B AR, AR, FERRE R TRKOERIZ oW T, X
HEREHOMICAEEREZTRO N oTz, 2. WTOBRGHIZE
WTHIRIEDOANRETE, BT L ONIBET LR D HitienoT-,

BrARRERCIX, BEHEICHR T 5% 3 BE COREMMIERES, Bt
DOHAESR 1% 4 WE TOREREFERLOAESE 3 BOFARKRIZIE, 5t
FREE & LEE L CHEZEIIRD Do 7z,

Itami & (1986) 1%, ARBRICEH T DT MU TN 7 K OREY
iZxt3 5 NOEL % 2.56%& L. 2.56% & GREOMArE, £ TORLEETHIE
DIRENABEIE D 728, IRIR O AL ISR 2 BT e o 72 &
LTW5b, 72, 0.32%F 5B W TIHRIBERENEZICED L2 &b,
FEFIZk3 % NOEL IIARBRICB T ARIEHEL T THLELTND, S5
12, ARBREM FICBW TRFBEZ RS 20 AT TV 5, (R 99)
[92 (HififE/KZET o E=7 LK 88)]

JECFA (1999) (%, ﬁ@%fiaﬁﬁéwsm%ﬁ’@ﬁﬁﬁ%% SH
NTWEHR, BERTIIETORGHICEFERBIENA LN E LT, KlBro
MEL%&M@&gm@H(#&mMEka)kawaJ@%9&(@
WREEKET =17 LK 26]

EFSA (2016) 1%, Itami o (1986) O#EZ5IH L CHE L, FEIC
%19 %MD NOAEL 1% 2.5% (ZE&{bhizE & LT 560 mg/kg A&H/H) Th
v, BBIRICET 53D NOAEL 1% 0.32% (—FfbhisE & LT 81 mgkg A&
HEH/H) K& LTWb, 72, FIAERICHTIIHEERRIIAONR N2

EL 1 BRSO EMWE SR IR ERET 2R BREE (R VEEER) T 10~12
@@# PAERZBRET 2R AR T 4 IEoATHD Z

WCHAE RO E RGN 2 HE LR ESINTWRWNWT L A2 FEH
L(W%n(5%2%[%(%%%%%7/%%?Am3nl

AREMFHES & L TE, ARBRICBWT 5.0%8% 58 0 R8T 53 i o
(AR EHS N H] B B N A BT 2 & LY 0.32%LL EOBEGRRIZ BV

THREEEOERMENRD b= End, Mg NV v LA 7 Kok
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14
15
16
17
18

19
20
21
22

Wo—fkEMI %5 NOAEL % 2.5%#& 58/ bR L7= 530 mg/kg K/ H
(CRefbhise & LC) L., RBAEFMEICE S LOAEL % 0.32%8 570>
SHEM LT 80 mg/kg AE/H (TEMEAME & LC) L¥Wr L7z, BT

ROBNRNEE R T,

@ SvbHREFMEHAER Emad (1985) ; JECFA (1999) R UEFSA (2016) =T

51F)

iR Wistar 7 v M2,

vodiiig Vv LRk 37T O LB ERGHEZRE

L. IFE 7~14 H £ CIREEHR G L. @R 20 H OB IERE (BRIEHABR., S8
12~13 JB) K O\HA% 15 #linE TOHAERREE AR, &8 6~7 L)

Z AR DR STV D,

& 37 HEXRE

HEHE (%)

JiE V5B 0 CRHFEEE) (0.1 1 10
A AR 0 CRIFEEE) (0.1 BERL |10
vodimiig s U v LAERE LR L 0.13+0.02 |1.32+0.22 |2.86+0.76
(g)

mg/kg AE/HIZHE (mg/kg|0 65 660 1,430
(KE/H) T

TEibMEE L LT #E|O 37.5 380.5 825.0
(mg/kg (K&E/H) *V

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

“EibmiEE L LT H#E 75 760 1,700
(mg/kg RE/H) *2)

mg/kg KRE/HIZHHE (mg/kg|0 130 1,320 2,860
(KEE/H) =2

T Eib R & LT #E|o 75 761 1,650
(mg/kg {KE/H) *3

SR R 7

1) AEMFRAERIC L DG, T v MEE 0.25 kg & LT mg/kg RE/HIZHE LT,

WnEEMNE RTEEREZ2D LI RMLEE LTofIciE L,

E2) JECFA (1999) |2k A2#5E (HR 98)
£ 3) EFSA (2016) |2k A2#EME (K 22)

[HEFREEAKE T =1 LK 26]
[66 (HigEaAKET v E=7 2.7k 31) ]

FHREHETHROONIEEFTRIIR 38D LB TH D,

& 38 EHMMR

%510 iR E SIS

HHRE

wEMEAT L

R

108




© 00 3 & Ot B~ W D =~

W W W W W N DN DNDNDDNDDNDDNDDNDDNDIDNREH =2 = = H = =2 =
B W N H O © 0000 O x W N H O © 0030 O W = O

10%

- B (BEHIM B 7T~14 H) | -4
s —IEMEDOIRERD LD IREHEIMOE L
W (eI ;- AR 7T~14 H)

oy

\—
o

REDOKT

ZDIENT, LLFOFTRRRO b7,

1% HFGHEICB W THBEEEDSAEITE T L2, HEEKFEN TR R o7,

- ETORGEICEWT, FERREIETERNDMENITHEIN U723, XTI L

bt U CHEZIT 2o T2,

s FTAER D 4A~12 FHE COMREN, SR & i L TR EIIRD > 72,

-w%&ﬁﬁ ZRWT, AR, HAER CRAERBERE) KUA#%
[ZBIT DA RAFRITELS . SEEREBNZ - 7203, RHIREEE ik L

Tﬁ RS AG IR Y e

- ATOHEGHEITBW T, 4 BEELIE O B O A7 TIT —E CxF e &

VAR D> T2, RPRERE & b L CHEZIT R o T2,

B AR, AR, TS, MR ONT IR W oS R T AL,
FEPT AL O T ZAZ DWW T, st EE & B GO ICH B 21T < %&Sﬁ%
BB GAZBE T 5 BT LSRR D DL o 7z,

Ema & (1985) I&, m%&ﬁﬁ B D HAEROBDEOFT RIL, R
W OREORBRFCLDHEBEL LTEBY ., AR T T8 o ik
VRN &N N 1‘Tﬁ/$%ﬁﬂ§@b‘iﬁ afHFTns, (Z#100) [91

(HRREEKFE T =7 LK 89)]

JECFA (1999) L. 10%#&% 58BN T, REEMY) K OR W O (R B 3 3R
ok L, K;&t% B1F5 NOEL % 760 mg/kg A#H/H (—E{bAiHAE &
LTC) &L, EHEETRD LR NE LTS, (B 98) [HiffiliskET
VE=T LK 26]

EFSA (2016) (%, 1,320 mg/kg AHE/H (b & LT 759 mg/kg K
#H/H) % NOAEL & LTW5, F£7=, 1 #Y4 0 oREMEI B EZRET S
AEREE (WBIEEEBRY) Tk 12~13 IEo A, FAEREZRAET 258 FrElRR
BR) TiX 6~7 ILOATHLZ L E2ERLTW5, (B 22) [66 (K
FT7E=7 K31

AHMFHES L LCiE, RKRBRICB T 5 WIS D — BT N g
A7 MEICH% D5 NOAEL %, %%‘%5%75%%& L7- 380.5 mg/kg A& /H (—
Fefbhiize & LC) EHllr L7z, EAEHEITRO bW EE 2T,

@ Svbk 2 ERRERESM -LEEN - FVARGERR (Til 5

(1972) ; JECFA (1987) K UFEFSA (2016) [ZT5IMA) (B (3) @)
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Wistar 7~ ~ (HEME, £8E 20 P0) (2, v adifmig - U O A%2K 39 D&
B OMEKET, 244MH (104 8H) BEEERGT 28BN ER N TND,
ZORERIE., ot U v ARICEBWTEL D, S E TO SR
EXB5F7 I U RZOMEIZ BT, SRR U CTEBEEHZ T T I 23RN
LTW3, Foltfo2Th T v MooW TS 21 BIC[F— &R0 M2 28
Bl XH. ZONOFED Fo T v MIOWTITHRS 34 BTt [F—HEREOHE
A FEAR Sz, FotfRo 5 21 8 TOAR CAE N2 FIE IR 2> S B
WRRICAHECHMEMES 10 IE (Fia) Z 8k L. SHEREOfEEZ 104 3R
H L7z, Fio RO 7 v MIEG 12 LS 30 BICKRE S, 2D
REL BRI (Foa XN Fap) 21572, Foa [FE HITEBETHE 10 VT (Faa)
KOME 15 VB (Foa) Zidk L. SHEREO&HEZ 30 BREREESG L-, Fo
DT > MIFEG 14 BROEE 22 HICAZE S8, Fs &5 2@ BRNE
i STV D,

& 39 HAERTE

HEFRE (%) 0 (xfHEHE) |0.125 (025 (0.5 |1.0 |20
mg/kg RE/HIZHRE (|0 37 ®|175 150 | 300 |600
FR{bAiizg & LO) 2)

(mg/kg {KE/H) *V

H1) Til 5 (1972) (2 X 2HEE (B8 91) [HERBEKFET »E=17 LK 85]
1£2) EFSA (2016) IZit#io# s (M 22) [66 (WHifE/KHET =K 31) ]

BEHTHROLONIEEITRIIR 40 DLBY TH D,

Fz40 HMHMR

P b B TR

Fo A% Fq AL Fo AR

2.0%

VBT 25078 . | BEWIC T R . BB T D

CHE R AEOMEM | - BEY (M) oFE| - HEhd (M) o E
[f1] HE N FE

REMW S DR . | REMWMICR T 2R

- R VAR E ORI | - A A E OGN

ZDIENy, LT O LR bl

- LO%LL FOHERICHB W TIL, HE 8 H AN 21 HOWE R OIKE I HIEH
WIZHEIIET LR, HEKRGFHTIE o7,

- 0.5, 1.0 X 2.0%FGHEZIBN T, Fou D 1 HH ORI BB
FAERBDREBICED Uiz, AEMEEMETR <, 2B HOREN B 51
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7= A BB TER D S o 7=,
« 2.0% B HHEECIBUNT, Fo, AR O M TR AR 5 B & D A DA B 72 BN
Hivlz,

728, Fo HRTITBEM O RELICHKEGEORBIIRO bNehoTe, F
7o MEOGENRER, FNEYE HAERHARE KO E VL I i & 57
ORI TEITRD LR o7,

ZDIEMZ, LLFOFTRBERD bz,

« BHHARD 1.0% L EORGREZIB W TEEMNAFE O Hiv, FBAEMEEIL1.0%%
HRET 13~60%. 2.0%#&5-HET 100% TH - 7=, [EFTRIE 0.25% & 5-1
(M) M O0.5%HKE/E () TH 10%I2#H%5-3238 B IZ[R-> TiRD H iz,

CJREREIRA T, SR O 1L.0%LL EOEGEECI VLT, IRE OX5IRE I
RS L 7= 2R L OV EORKEOEBROMENR R O, BiE K ORE
DI NI RIEME AL RS BT, 0.5%EED Fo fibf (HERE) oRiHIC
B[RO AL IR O BT,

Til & (1972) 1%, KRR TIE 2.0%8E 58 CH L IREW ORE DL E:
B OIEMMI, AEEERBR e fimiiE T Y U AOREEZIH LT
otz LT D, (BIR91) [89 (HilifE/KFET »E=7 LK 85)]

EFSA (2016) X, FHOMEmICHE L, Erfifigr Y v AD
NOAEL # 1.0%4% 58 b5 H L7- 262 mg/kg (AF/H & LTW5, (B 22)
[66 (FHilEKET > E=7 27K 31)]

AREMFHES & LTE, 2.0% %5V THREMW K& OB o (K B 5N
MHEIN RSN L0, ARRICEIT 2 0 diffiigr U 7 AOHBWIC
KI B — ik VR ENM X9 % EMEICAR D NOAEL % 1.0%8 5 H 0 B HE
M L7- 262 mg/kg (RE/H (Tbhisa s L) &¥HIWT L7, £7-. eHE
IZBW T HAEFMEIIR O bvnEE 27,

@ BEEH

UTOmMAEZ, BT SRS U v A, Vodifiifig) b v L%
AR O BENAAHETH Y . HEMRENAO NOAEL Z k¥ 5
BRE LTI ARES TH L b OO, MRS K O HRERKET V=T L0
FAEFBHEICRDLERPEOND Z LD, ZFEERE LTRHET 5,

Sy b ERESMHHAER (Dulak & (1984) ; JECFA (1987) K UAEFSA (2016) [Z
T5I8)
E% Wistar 7 v ~ (M, 1 B 14~29 ) OxfBEEL . X T AT R
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T RU U ATHMEA T X — PEkpE 2 REEAE L-RIET » & (.,
18 16~28 L) (THifET RY U A, i) U U LAELERRSET
AR DB A a9 2 AR 1E < Rt A 5% L. 22hd 3 RIS
IR 20 H $ CHEIREE7-%ICIE 21 H CHEUIRT 2R B0N FEiE ST
W5,

ZORER, WREE L < B CIIBEBMOZIHER, ERTIRE, ERA
TH LR R ORI IR B R DIX S FBIC K DA L R BB R o7
MmoTo, Fio, HERMEBEE < BERORIZOW T, BT EE L O R
HICHMBEOIX BICL DRI 62T,

FDIEH, A, NIELOBEREEICB VT, SREET 1 IBRIC, B
FRYE L < BRE T 2 BRI IR ERAE 2330 D BT,

Dulak & (1984) (%, #ifRfeEIL < BHEO IR TR b2 MARERSE 1
DOWNWT, ®BHETHR CAFENBEI N2, HBEOIE EICLD
HEETITRWEHEB LTS, o, RIFEORERZEEE X, M7 >~ F~
O HFRBBE O < FIFER 2 AHEE 2 R 35T v & fEEm i T b,
(#0E101) [90]

EFSA (2016) 1%, Zo#BM&ER L5 L, Dulak & (1984) @ Lo
FEHWICAEE LTS, (BB 22) [66 (HilkiisKkET v E="7 24k 31)]

HER LD -

FEWL E£97,

BE 3HE; 4BEl & U, AERRERRE SIS ME KRR 2 AL ERES B ; 6 FF o 7 HEl & L7c 2 BERILEL(2 BE
vs 5 HE ; 3HE vs 6 HE ; 4 BE vs THEIOFBR A 3 EBRIEME (HEALE G AREELL #E] & L Tl 2Bk
MEEHE G bRE) Licbo L Bbhd,

#t - NP #EOfE2Y 1,083 nmol (ZxF L CALERE - NP/W BEOME2Y 6,415 nmol] DB, (%}
B - NP/W/Mo/SO@B)EEDEAY 1,268 nmol (2% L THLERE - NP/W/SO@B)EEDfEA 10,524
nmol | ® EB . [x BEE - NP/W/Mo/SO(50) B D fif A3 948 nmol (2 %f L T L& & -
NP/W/SOGBO)EEDEA 16,532 nmol | DEBR, L xttbiZnle & b, ZOHEOKERIZE

deficient rats, sulphite generated endogenously from the normal catabolism of sulphur-
containing amino acids is much more persistent than in normal rats and accumulates to

relatively high concentrations.| & WEMEFREEA 4 HEAINDEORLIWNH D Z &

RZZAFEIETE | 2R E R0 -7 & T2 EOREIT. BAEFEICRD [2EER] L LT

[45 188 [MIFHE ST CHERE A
AERIT, TR EEE E R BN OORIBEC BT AR50 EL T A2 LA HIE L
ZHOTY, AAAOBH (BEEEE U CGHEEBICREH T 20060 IO TIRaaEs

EfREMEA -
LR TSN T, RBRERGH K ORBR A & B 5 & d el 58 5 M 1 5 1 2 5 JRAE(2

A —BBR M F Tl i % 7L & BT 5 (Cik [90], Table 3) 6. [T

D ALEREDS T ERFICHEY L, HEMBERRHIE TE 2n s Ebin s 5. NOAEL Of|Wr
ETERNEEZZ D,
T, MET > NMCxT S HAiEAE O Z&#& &1, Introduction T [In these sulphite oxidase-

5, HREDTHEROATIEIA T THY . FRAHETSH D,
Lol MLARE & U O IREEDK) 6~17 (5 O MR I C B N B S haTh [H
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AHMEEFICRET ZETH RO LA ER A,
BEGR LT LM OXE
LT o RIL, BB st 2 a0 < BEAAHMETH O . HEMBIMEL )
NOAEL % W4 2Bk & L CIIREYI CTH L b 0D, HiiEEE O AEFEMEITHR D1
BREONDLZ LD, BEERE LGEHT 2,
MEHREDORD SRMEEIEA 4 OVHEBIRE] OB 7 L1213, RV ICHEEFED
Table3 [Aortic S-sulphonate concentrations| DO¥fE (R-EMIZ %3 2 i ERYE O 25 &
R d 5fH) Zitd L2 TRV LILER A,

HPEMEE

Dulak et al.(1984) DERICHOWTIL, REBROTFH A & L THEMBEREARLES 2D
DOTIERL AEAFRERBROBR LIS 22V E ) b0 bt s cE 428, ekt
DE-L2b@Y, [RAEFBEICHET2HEE GECWINIREL, EFREE. BIEEE) CKRIE
DN/ BAE DB T AR DS TN SO\ T THRRERYE 0 B iR 13 8K 7 A Jl 2 2 R 473
Wix7ev ) EWV o ERAFBHEIRDEHR] ISZBERDICRVHFLEEZELTWNWEZATTO
T, A TERICERK (1358 E LTRET5)) WeLET,

FERED

IGEEMEE ZERZE E 2. HEREDEIC, TKEIROIEMEEA A BE] fZ2BmL
F L7z, HOET, BRIIIBOV DD/, 2 ER LELE Lz, THEREZBEWVL
i‘a‘o

[55 189 [AIFHA S 2 CTHERE A
FERLD
#5188 HFAE S TOEMmAESE 2. Dulak » (1984) 1Z&EERIE LTHHEHLE LT,

[ 189 [AIFHA &1 CHERRE A

LEHMZEE

% 188 Mg X CAMBEABREDOSEEGRE L 17y MaAFEERE (Dulak o
(1984)) | DOFE LR ZAER L E Lz, LHESCRITFANCHPEMZBICEMERWE X,
NEICOWTRIEBEWZZWTEY £97,

[ 189 [MIFRA 2T CHERRWE 7]
MR EMAEE

[HEfRERE S ) OFMAER IR I T CWEEEE L2, AL OEEOa X MIZTE&NW
FH A,

(6) MizEH

(55 197 [BIRAAE S CThERE 2]

EERLY ()

%196 MR CTO Z@FEma i E 2. 1(6) MikmEtt] oEAHHR L, Ozturk & (2011)
EL MR OFT R I A D I ENARETHILIZDOMDHAD 5> L& ENHETH DA
([# 4 s 04), [#i 4% 05), (44 7R 08, [Hi4 ¥ 10] RO (M4 11)) 2. B &Ek L
LCERLELE, Z2BERETHHALEEDE T, SBH#HZED TR E BN LET,

MPEEREMZER
ZEGRORTMOBENINR LT ELRNLETH, RERMETIIRVOT, ZOFEET
HHEWVER A,
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THERMZE AN
RAICBE LTI, FROEMKITH Y S-ATL,

ALIFEEFI 235 N
[Te /) 38R (fFERZ) ZRLTEBY, KAEOERBIX F607 v b EERLE
T, ZHICHEL D E, [TArE /Ty b EERRTDHOMREY T,

RKEHMBE AN
[TILE VFET v b TEIE SN HMAREEOFT a2 . SRR OMECHRES N R 5 k
~HMET A ENHEEETH D LD ITOWT, BT A ERE B~ L, R
I LTI MBEET D HEARRY 7o iiE K ORI X LRI @ L TV 2 O T, EOiae s 2 < £
BRoTNHEVWIHIRE G ZAFRITPCEVBE L EZONET, THE RO K OFEHE
IZZ L DREENRH Y, b bA~OIMEITIIRER H D Z Enb ] L SNTIIWDNRTL X 9,
Es, AAREAEDOTVE ) Ty M D TR, BRLRK T,

HICEREMEA
BEGEE T HLHBIZONT, UTFTOBIERZRELET,
(EIEZ)

LT OO0, EFSA 28 2022 F I HAiEs S & Rkl L 72BRlc R F~—27 F
—ZOEFEXMEO FRfE (BMDL) OBEMRME LTS (IV. 2. (3) BINZBIT D
P ) b OTHDH, AEMAHRAES I, ERMBESDSEED in vivo S T TR
BREBMARTEWVW) HARELEZ DN, T Ty N THE SN HMREMEOFT
R, HRROBECHIESENRER2Z hAMFT L LRRETHD Z LD, Hihf
eG5> NOAEL 424 2B E L Tl S W E T L2720, 28&RE LTEE
#HT 5,

F72. UFO@~®i%. EFSA OO AEZMET TR E LTIY EIF Wb A
Db, KEMRES L L THREEOFTALTH L LT 2MATHEL OO, WT
NORBLHEAREIZEID2 O THL2, HfiifEESO NOAEL #Hli TEinid, &
YR L LCEHET S, )

(TFEE D in vivo ZfF F CHAFREMEZ ~T ) 1X IHRICxd 50— REF>) T
HERWHL LILEREAL)

FHERLY

HWEZERZEFE 2, 288 ET2HBZBEELTEBY £4, FLEMEZENL, TV
THORBRLHEHEICLD O THL D, HiEESO NOAEL Z B CE e L g
TORTHIRZENTWVET N, WMEOHMEFLMABLIZEZA, THHAREIZLZ2HDOTH
Y. NOAEL #Hlrcx ez CEETRE I N TW =2 E0nn, 20X ICHERED
BIELTEY 9, THREBEVL £,

(57 198 [AlFf A 2R o Rl
FERED

%197 FIRAES CO ZFEm A E 2. ADI BREDOEG A 198 RIgHASIC T Jiim 772
< FPETT, ADI REDFHHMEIZE - T, FMREEOM A O (BB &R - KEED
XL, FOHBEEETLAREEND D T3, (2078, BIRES TR, AREOE KO 55
D ZHERIIARETY,)

[ 199 [FIFRA S RO R
FHRED

MRS | OFMIIZIHB W T ADI 2% ET 2fbm & T 2512, fmic e b TEET
LAREMENHHIM. 2. (6) MfkEtE, (7) BHEOE L O, KOV, &aEFEEGO 3
EETNZDWT, BIERE/ER L T £,
V. BifREEEN N (P183~) OEERNE1L, . 2. (6) (P113~), (7) (P124
~) DEENE~. SODIXDHETIMRBNTZTET 5 LENTT,
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(5 199 [AIFAA SR R

HHERLD

A, BEEEHE LV TRAEFREAETNICR LM EERORMIZOWT) [# 5] KOVRZE
[# 5 ¥ 01] ~ [#f 5 ¥ 22] 7= ICiBHE SN E LTz, BHEONRZ TR\ 272 &, ARFF
MERA~DOTHOESIZHONT T2 BV L ET,

IEEMBE A

[#fi 5 ¥ 14]
CEAERE (S) BElICHOWTIE, HAE (25 mg/kg/H (SO2 & LT 8.4 mgkg/H) %K
whn; 8 & E) OMmRER G OB THY . CHELHE LT VEP @ N1 8L P3
BN AHEBEICIERE LR RNGLEH STV 5,

o T, HRSTHITMRFEDOSEZEEENIMZ TH L VO T2V E BbhvET,

[ 5 i 18]
REEOSEGRQL L CEHMmERIC R
[#H 5 ¥ 19])

AR AP (S)BEIC DWW TIE, HHE (25 me/ke/ H % 8 W RMHIR 0¥ 5.) O HhtlEE
BHEORBTHY . 7y FOBEHBME, WOERE (K I OBk z2ER<) . B — 27 MR
KN EH L72fER (T » MBI 2R ER PN EH STV 5,

o T MUk TR A (FE MR EE o ABR[Auditory Brainstem ResponseliZ, & #illi(c
B UCA U A1 s O M R MR\ B k3~ 2 AR E XIS DS BEE RN A TH &
WD T2V E BbhvEd,

T/, YU E D EMREBREIIRREOAL R LT, BRICHLEEL RIETHREND DD T,
(B iR ESE ) @ P197 & P198 OFt#lE [HER~DHE] & ERHE~DOHE] &
L7 FR X o Tidznnt BbhE Lz,

[#6 5 ¥ 22]

D AR B 5 (REIZ W TIE, HAHE (520 mg/kg/H (SO2 & LT 350 mg/kg/H) % 21

H E58HRE 05 OB G ORBRCTH Y . CREL il LT VEP O A BT

ELEENRTE#H I TWD,

o T, BTN EEOZZBEERNIINZ TH TV o Tidunnt Bbh 1,

IR ZEE

[# 5 ¥s 02] TITEMEBEHEARAHIEE CH 2 IR LEERE (SO) KABJEESE ORER
& LT, R ~OHmEE PO A R IR, IE, FEeEENEN 72 & OB ORI 23 28
FHNTWET, Zbld, HEMBEREEREEPLIERTEEEZEZTHLRVLMD LILEY
o Bl & TUV= Pediatric Neurology 51 (2014) 181-182 2k L 9. THHFI< 72 &0,
b RO ERHH L5 TT, 2B SO ITE® FFUEEHET, £ 7T U RZ TiEMEE %k
WETN, TV T T URZHOBLIIMOETY 7T UVEERLH LD T, HE VBB LN
TLX 9,

FHERLY

AGFFISZ A BTAW ZHEMICE L, [ 5 1R 18] 2o\ TH, T CICAERICTIH
MW XM ERICERH L TWDEATLE, RILWELELE, ZH0IERWT IR E
BFEWWZLET,

(#f 5 ¥ 14), [#li 5 ¥ 19]. RO [#i 5 1K 22] 25FEEE L CEMNMTH2RICOVT IR
MEBEWLET, £, TOMICFTHEZRITENTRE AN W), THERE BV L E
7
Fo. MHAEMZENOGTAWZLICE L, NEZ THERW & RFHhERIEM T~
TNETHDLD, MO FMMEEZEZ DMEOH HNEThH D 0EITHO W T TRHET 2 BREV L
9,
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RSB N

WAL, HHICETRE b0 EBbhES, UL, [HEEES% 2 B RAER
Ll b, THMBEONHEER O KBEFEIC L > TEWNICHERBEAS KBICERT 2 &) 1
PN D LR D X HICB A ET,

BETIE, BERRWEDICERLZLODETEBINLTOVEET, 20X ) 2R mR
REEZTRTZ & T, BREIRBEEZHEIODENDH D X HITE T F7,
COXIBAREGEEWVIIIET & RIS TSRS 2 BRI 5 &, MENR A S
NHZZENH5H] ERELYVLTLEIADHTIARAWNWTL X 9D,

MIFEZEE

[#5 5 ¥ 02] I3 %:8M= 2> hTT,

HACTHY . HEROFTR E OBEBMIT SN FEAR, LFDOT v hOMA T, 272
DIRWNHETT v MRICEERELLZ 0D, Efa A FCRMEELZe MIAEROM A
(Pediatric Neurology 51 (2014) 181-182) & ¥ CTHFIT 2 LERH L1 E LILEH A,

- ZEERG® (P123) 7 v FO/NMEERSEMEEZICT 2707 I o R (Karmifar
5 (2014) ; EFSA (2022) (2 THIH)

25 mg/kg AHE/H » Na28205 #45- (Ozturk ©» (2011) OHFHED 25%FLE) TT v b
DVEL MU OMBBFER O = = — 1 U 8uE, SREE L Bl L ¢, 2R Ei 20% & 16%%
2%

& RO (P123)  Z v FoWNMATEmFMEELEICHT L2707 IO R
(Noorafshan & (2015)

25 mg/kg K/ H O Na28205 $:5-CT7 » F® mPFC OFFERAD (~8%), —=a—nm ¥k

O (~15%) . KT VT OEOWD (~14%)

(%5 200 [AIFRA T CHERR W 7]

FERLY

F 199 FIAEESTO T@Em e E 2. (M5 19] THIESNZT v MBI AHEREIED
HEIZOWT, HLERMEEI 2D LBV HEMAZNS ZBEREZWEEEE L, 26065 8E
Z. [## 5 ¥ 19] OFAOTLHEHDOELRLCHEA (BE - 2B EED) 12O TITHRFhn7272< &
IBREWVWLET, ST, [Wi5iR14). [#i5122] KOMHHEMEENSTEW-ZMREDRT
FHOBELEIZONTH TRF 72 &0,

FROEREPIE R -

LI ED ZERZH VN E H TS WVET,

CEREERNT DL
[FBR 775D ABR (XMW OBESFHIICH WS D 08, ABFEIZZ U v 7 5O THIE L,
AN OB Al (0~5dB) s L7z, —J T, Sulfite % 5 & 0 ¥ H i £
(1.8msec) IFAHERT, MROESMHICEMNH 5, EERFEOXKMLAREY) 2k Tk
MEAE LTHETOND, RaltEic oW TOHB L AARETH S, b MBI LR E
PEDIMFPEIZOWNWT, 2O THRHMENTWVABEN TR — I > T\ & LTHER
LCTREVWLLTHD, )

EWVWH Z L EWET,

PLENS BB,
[RBFRICBNTC, FERT —Z OR+5 SRBAEEO SN DR ~DEBORERIC SN T
SE R RS0 52 82000, ZOMX TREINTVWIBEENEFRETHDLELT
H, B h~OFEHRTIER L CREWVWLLTHDEEEZT, )

E LT, ARICHRZMIR L, DB RIS BT 222 MIBEH Y $H A,

HPITEMES
LA SE A DOEE RACHE 20X, A SUEMEN 2T X 50T, fHMiEICTHEH L2V OB 72
ERWET,

T2 O THIT, TABIEIZFERGIEST — X OLHICHEN & 5 B2, 7 —F OFHh
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ICHRBELH D720, R LOREREZFMICHND Z S T@EchnweEx7-, LonLazn
O, BRBEEICET2MmMCBIENITRNWED, 2BERE L TCRIETHIHLOTH D] 0D
koL ANEBENET,

Z DM ORI Ui, BUOPAERBE, DB I X2 MNIdH A,

(26 199 [BIFH A I THERRE A
HHERLD
V. BNEEEEImMOEEICEDE T, XSEEEZ{T-> TR £7,
T, BEOFMEZLRZ T, Ozturk LOMBEZZEEEE LTEY 9, milEIE 198 (A5
BRFETO @M T, AMAEZBZEEE - KEEOWTNNETHNTHONTIE, UTDEEs
TEREEVWVTEBDE L, WIhET &, TREEBEVCLET,
<BEEEETDHTEROEN>
BRI ROLOMETHY . NOAEL &4 HWrd 288 E LThblES RN E X
LHZlnh, ZEERLT D,
<AEEET D TEROES >
NOAEL ZTHIBr L2V E DD, [b h~DOFMEZEDORSITEETEX /2] 2 & DRl
ELTADI OFBREDOBICEETL2MATHL Z Lo, KERET S,

TR R -
INETORRESDNL—IL « L—T 4 VPN, ZEBR T RE B D LEE T T,

HAPEEE
Ozturk OFIIL, ZEBEEHITHIERNEWEE X E T,

MHHEPES
AEE, ADI OREITIHED RV, ADI ORTEOBICEETHLERMATHY . Btk
REAEE L BONES, B Y LA ST O B RICEWE T,

AIEEMZEA
wBETHEORELTOTER (BEER) ICBRLET,

(26 199 [BIFH A I THERRE A
HFILEMZES -

MR ENMEICER D NOAEL %) IZ2W T, ZOFEFETHENWTT A, ZoaBRiRIc
AL TWEMIZ ZETORMTHARDO T, AT MR EEICRS ] LT
DRI NEEWET, LRSI SO, ZZETOEMICHETONTENLL Lok
WTLEIM?

WOBHEDOQ~OIZEHT 2 XET MMREMEICERD ] LI XEE AT RN &
(FNTONERNWET) EDBEEEDEND BNV E BunES,

7277, HLIRB Y FHEALD, KFAESOD I NETOL—T 4 BEI THoTZDOMN
(NOAEL S 2 HIWr9- 23R & LGl S 72 WRRIZ, XX BHEICR D) & o iz Twn
T2 EID) BlESOTVRZTHWEREADT, £ LI —T 4 U EERL TW=ETH
EH 0 BN BnES,

IRMLEEI 2B N

(6) MRFIEICEH SN TV ARMRIMEICHOW T, BR/EFZMATRIC X R S
NHFTRTHLZ AR THZEICLY, LVMEIZRD XV E L,

[TIE /Ty b CTBEINZHEREEOFTR] ofh%z [7re /)7y baEHnT-
BRABZHF R CHEINT-HMREEZRET TR LTI, WhARTLED
Do PHMEEOHNEL LTHEMI AL TLEL, HEOFFEFTHLELI ALY FHA,
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HFHERLD
WEOFHNZMR LT Z A, TEAF ) (2014 /£ 1 H) OFHiiET, Z3EER LTS
HHEELTCUTORENID £ LT,
et (2014461 A)  W. 2. (5) AsEAHEME
DBz O T, BN REUIEENHEGICL 250 THS Z &b, RN
W TetFr | OEMBEFBEOFMERORFTERZIT b R2NbEOTH LN, &£
BEFEAE T EIZ OV TIE NOAEL 2 HIWrd~ 2 O 22 A3 G 5 Tz 2 &
5, 2EEEE LCRR#ET D,
Alal, THARERHESS | OB SRR BV Cid, FiH4 25 ADI OfEns, it
DAY — FEERTHZDDOLDTIIRWI L2 RERT 5720, THMRENRICED
NOAEL 35T Z & 2 b9 2 B CTRl# 2 BT 2 R 2 ElWz LEL
oo TD7, (6) fREESC (7) BEOFE LEDICBWTHRE AR Z TBY 9285,
AR IR D | OFEHOERIZHONWT IR 2 BEVLET,
F/o, FRMEFAZEANSTEVWZBRECOWVWTH, #fOBERICOWVWT IHRat % B
WLET,

RS

FITHEMEEO TEREY . AR EEICRD ) Litd L THHEM T 928, U0
FLIFECFEHAT L, BHEREOHFPER LT WEBNET,

FRMEZEZEAND ZERICHOWT, BRI TEHE SN WD) £k o T
FEMRESEEBETLHZLIZRDDOTLE Y, £o7201F TBEXRERENNTE 5k
FWBEWEBWET, 2720, HEMREEZRBT IR 2o TWETN, AT Cik
AR M LW ER 25l & 72 o TWE T, ZORIEEmE L L IXEWE TR, EXARE
FHIF L CBIE SN TWAEND =S [IRBET 5] L LNEARVWRLIE, ZORL E
WAt T 2 L &bz R THAHAZ AT CHLHRT AV ENAE L E T,

HILEMZES -

AR EMEICR D] 12OV T, IS TIIHEmEZEL TR0, HAASOER
FhimnwEBnEd,

(7 e /7y bW ERAEBRFRIIE CBIEE ST R a2 R 3 5 T AL
IZDOWTIE, FRMEAEOEBERICER LET, £o, YRBUTA L TEHMhEN OREAEME
D Z LI HOWTIR, RHEAEOEERICER L 7,

A IEAZEE

AIEOSFEICHE L TWiRnd, b0 AR, [HMRFENEICFR D NOAEL
i~ TRV E BV ET,

RS E TREBOBEERICOWVWTIE, BERNEMTRVOT, b R x4, i
HAZE O ZERICERTT,

RIS E A

< ETHMEICEREBFIINIEIC B o o H 2H5EE L L TOFANZRER
T, BRAEBLHINIIEOFT ITEIRE S IR EE S 2 038 s (AL 23 A w] 3
D) THERTHZ LA TE R, SHIT, WHEET RSCITEIAT A & g % L BFJEE O R
BRI L FREROEGNAELD 2 ENEN (FRISERMEOR) ZREDHB T, #HiE
i e UTIERE (suggest) DO#HIPHIZE 0D RELEZXE T, 22, ZESL L TRE
FUHIB S D Z & ITREN S LLEE A,

(5 200 [FIFRA 2 12 THERRHA A

FERED

%199 S CTO TEm A E A RMEMSZE AN TR (I7ve 7y T
B SN HMAREBEOFTR] — (7T Fy FERAWEERERSIIE TS SN
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AR E A RIE T AR ITEE) I2oW T, AXHTORMW=LE L7, F7-. &
B9 5] OXFICONWTEAEEZEND LS, BHETLIEEbRSEHEHDETEEL
TWET, ZHEREBEVLET,

F7-. (M5 % 19] THESHET v MCBT 2R FEOREICHOWT, HLERATE R
2OLBVHEHMZE NS ZEREZWEEEE L, 2bbaBFE 2. [#i 5K 19] oA
HOBELLEL (B - BEERD) I2OoOWTIHRFAWEE X, 228 L T584121F
ZOEHIZHONTHHHOETIRFTEE N,

MUPEEMZA
SEXMANBRZHR L E L, DRRT D] LFET D L0 REBIITENHIRTT,

HITEREMEA
Fﬂﬁ%fcﬁb\ & ;%b\iﬁo

EEMSZ A

vediiifgr N AR (B4 AZEWMBTI NI ULA) EDZ LD
T, LTFoZBERO-@To [AZEHIWMET N A 2 T2 liiiig) b
VUL ICEELEFRBRWERNET,

MIEMES
iRy b U U AR AT AR WOTIEZRNTL X 9Dy

FHERLY

THRfEEE L2, (6) MREEOHEODO~O®DHFIZHOWNWT, A X B
e N UL Oftiixr Teedfiigr M) vA) IEELE L, TR
BREWLET,

UToOOmEIL, EFSA 73 2022 42 dfifiig a2 2 Bkl L 7-BRic <7
~—7 F=XOE#EXBE O FIRE (BMDL) O ERILE LT (IV. 2.
(3) BRMICBIT 25 2R) bOThob, AEMFES TIL, B o ik
J b U U AERRRERE SRR E O in vivo SR T TR R A RIET S L0 ) AL
FEBEEEZ LN, URBOMEROHEREICZ OEERHY, TE ) Ty
N & AW B AEREINE TR SN R EE 2 RIB T 5T 2 & b~
SMFTHZENHETH D Z &b, HAPREENICHRD NOAEL E2¥Er4 5
RERE LTS EEB 2, 2EERE LCREHET 5,

E72. UTFTDO@~®1%., EFSA OO R ZMET 5T R & LTHEY BiFT
WHHIED S B, AEMFHAES L L THRBEEOFTRLTH S LW 2 mET
b5, WTHORBRLEARICLZ2H0THY ., NOAEL 2HK TR\ =9,

32 Wifiife - RV oA HifiERKE ST Y A Boliiigs U oA Volifiigs Vo s, difiiRhs Lo
2N ORI KSR 1 )V T A

119



© 00 3 O Ot =~ W N =

e
w N = O

14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

ZEER L L CRHT 5,

SEEH
D v rOREFREMICKRIZTZE (0zturk 5 (2011) ; EFSA (2022) 2T
51A)

Wistar 7 > b (B, 8 1300) (2, Yoz ) VU LA L Ediie
pUz 2 (NagS:05) 23R 41 O E TAEKIZEM LT-b D% 35 HIH5dil
FAEs L, fREFHEREM (VEP) ZHET BN EmINATND, 20D
AR TIX, FIRFICI L OB o F 4 30 B — Vg OGS E

(TBARS) &N 4-t Fr¥i-2-/ ) —/L (4-HNE) O {vIEE % flE
L., PIEMELZFHMEL TV 5,

F41 RAEHFTE
AERE (mgkg K&E/H) 0 CkEEREE) (10 100 260
TR LR (SOg) & L T A 0 - - 175
(mg/kg KE/H)

Z DOt R. NagS205 D 100 K& TX 260 mg/kg FEIZB W CHREFH IR EN (VEP)
DT DS (Pry N1, Pay Noy P3) Oy xFHEEE (LY 10 mg/kg
B LHERLTAHEBICER L7z, VEP OEOREICIIREF TEIZA LR
o T,

Fo. LR (SO2) X< BEOIBETH 5 MPE-S- ALK IR, F
ERER L OREECH DT O TBARS & U 4-HNE D L~ULs, SRR E %
SRECHEKRFMIZEM LUz, IEXY ., 7 v F~®D NasS:05 %512, H&E
KAFAICAEEaRR b & VEP OBRBER 25| S E 25 2 L3RS,

INHORREL Y EFFIZ. IBEOBBLAHAIRE OB ICB W CEE
IREE R R L QWD ATREMER H D & LT 5, (B102) [1E 37]

@ Sy rDBESFHREMICHT S a-UREOME (Derin 5 (2009) ; EFSA

(2022) IZTEIMA)

Wistar 7 v b (M, SR 13E) 2K 42 O L O EGREYE L., B o ilifi
b U U s xR b dEdigEes b 2 (NagSe0s5) &R /KICIRMELIZH O
Z 35 HEFRHARE DG LIS oV A (LA) Z20EARO&RE LIRS
W, IR EN (VEP) ZHIEkRET BN EfiInTnsg, ZoR
BTl RIS OB A T O F 4L v — LRSS (TBARS)
BT NEF A~ F X 4 —8 (GPx) FEMESZHEE LT, ML MR
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11
12
13
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17
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20
21
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23
24
25

26
27

BIFLWAEA NV AZFHIT 5 Z L2 XY LA OREMFEHZFN L TV 5,

K42 WREBRE

B G ERBOE 0 CefRHE) | Na2S:20s5#%

Na2S205+ LA #f

Na2S205 (mg/kg K&/ H)

(—EebE (800 W) | 260 (175.21)  |260 (175.21)
- R E1
a- VR (LA) (mg/kg N 0 0 100

H/H)

1 03— A VT ERAE U CmiiliE 55

Z DGR, NagS:05 #E Tl VEP O RS X RERE L il L THEIZIER LT
23, NagSeOs+ LA B TIELAHREE L 1ZIZREOETH -T2,

F 72, NagS:05 BETIHMEE & D TBARS fENAEICHE . GPx IEMED K
EARMK T 25 & Z L7223, NagS:0s5+LA BETIX, WIhoE bk EiEE A
BRI NPT,

FHOIL, LA 23, eI T o MimfRiEE R o VEP 24k & Efb A b
LADS OH#ERZAT 5L LTW5, (BHE103) [#i 4 1k 04]

@ FyvIrDEREUBREFTREMEZFICHTEIXFTI U DOHME (Kencebay 5

(2013) ; EFSA (2022) [ZTHEIA)

Wistar 7 v b (., &8 10 VL) #F£ 43 O L H I GRGERE L., B o i
) bV U A AL EdgEES o 2 (NagSe0s) A KICEMLIZH 0
Z 5 MR O &G Lc L . IFRERENEE 2 it D BER Th 5 iR
ARV R—F A2 (sPLA2) OMERITHDLIF T2V (8Q) % [RIFEIIERE
NG LTEBEIC DWW T, RHEGEER BN (SEP) 2 & g3~ 2 3By 5=
S TW5, ZOREBRTIL. R MEZGET o TBARS jEMEARE L. £
72 B A= 3 KO TUNEL 4012 k- T, ORISR REICBIT 57

N h—=Y Az LTV D,

K43 WREBRE

%t B B oK BH
BH R E j;:) B(RH Na2S20s5 #f Na2S205+SQ #f
Na2S205 (mg/kg K&/ H)
(LT (SO HED) 0 100 (67.3) 100 (67.3)
X+ 27 Ur (8Q) *' (mgkg
IKTE/R) 0 0 10

1 AEREHKICEE L CERENR S
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23
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26
27
28
29
30

ZOfER, SEP OWEFT NagSeOs B TxHBAE & el L CTHEICER L7228,
NaS205+SQ HTIT It L AEERSFAFEDO LV Th o7, THHHAEF
TBARS L ~LiE, NaoS:0s #E TlIxflEE TRl sz L~ L D b A EICE
Mo T2, NagSe0s5+SQ BETITMIBEE L AEERL FED L L Tho T,
F 72, NagS:05 #f Tik, MOEMEF R EIZT R b — 3 A ZEES 5 7 A X
— 3 Ptk == —m > % TUNEL BEIass@sg Shiz 23, NagS:05+5Q
BECIIEE SN2 o1z,

LEDZ Lt FH LT, miBIEIC L > THEF INDH SEP £k, Wb
ARV ARKOT KR b= 22 sPLA2 G L TWS AR H D L LTV 5D,

(Z#104) [#i 4 7 05]

@ Sy hOFEREBELEICHTEIL9 2T oD%hE (Noorafshan 5 (2013) ;

EFSA (2022) IZT5IA)

SD 7 v b (. HFRE100E) 2#F 44 O L HICHKGRHHE L, o iz
b U U AR LR b oz 2 (NagSe0s) 8 KICHEE LI D% 8
RGO G L e . RMREERA DD E SN 7 VT I 2K
HUIZHIZHOWT, 7y FOFEEKRORREICHT L7 VT I O RZ A
LTWo, EMRKE TR, S0 E2 T 72 8 FFmikakE 2 Hv
Ty FE2RBL, fEOOWNWET — LI —FETRHELZLEZDOLEEME L.
PR IEMESR 80%I2 72D £ CTICHE L= A5 B 5 2 31l L 7=,

7+ 44 B EEBRE

vt wEEE (kY . 72NN
Wb SHIREE (7R Na1sSs0s £ Na28205+7/ 7w
7K) jisa
1%7.258)205 (mg/kg (LN 0 95 95
I
(mg/ke KE/H)  |° 0 100

E1 AV =T A MR L TR O &5

ZDOREFR,. NagS:0s FEiL, BGICE T 5 BRI iR L THRIZE
< BERETR M OMERREFES T O E UWERIR SRR & i L TR E LD 72 <
SHEET — KM OMEETLB 7 — BB LB L AR T2

(p<0.001) 2%, Z V7 I UPFRRECIIRIRRE E AR AR ZE T e o T2,

PLEXY, ZEOITHERBELS~DIZENT v FOFE K ORISR

BGLTWs e L, 77 I U FAEGE ImBERS 7 v FoFH &

)

Iz

,qun
IS8

o
(g}

3 FEEE CEEME 80%I274 0 £ TICE L) @ 10 A&, 7 v h ORIERR 27 L 72,
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ICBWTIREN BB 2 ReT=d L BE LTV D, (BR105) [#fi 4 %5 08]

® Sy rDOINKNERBBESLIZHTEIILYZOOME (Karmifar 5

(2014) ; EFSA (2022) [ZTHIA)

SD 7 v b~ (., £EE6 VL) 2K 45 O X IR GHRE L, B o illiiii)
U U AL AR b 2 (NagS20s) % 2K L= 6 D% 81
MR &G LIciEe, 707 I 020G LW T, 7y ho
INHDOREEZLIZKT T D 7 v 2 v ORGEMEEIORREME 2 A Lz, 8EH
DG THIT, A/MHFEEREZRE L, U Ic7 LM F Ly T
et LTEEEARIZOWT, TREV/IMEEZ DKL M=o —r v E, #nE
U Cavalieri 15 & J5 5k 2 FIWTHERE L. SEIRSAICEHE L 7=,

& 45 WREBHRE

o o \ T3
R SHRRE GRRA) [NasSiOsBe  [No0st 77
NasS205 (mg/kg {z’g

EILS 0 925 25

YA

(mgfkg kE/H)  |° 0 100

EL AV —T A A VIR L Ol 05

ZDOFEFR., NagS:05 BT » N OVEEH/ MM OB L O = 2 — 1 5T,
RRREL LI LT, 22 20% & 16% 8 LTz (P<0.04), —JH,
NagSe0s5+ 27 V7 I UHET v M Tl EE/ N ORKEEN,N V= a2 —n8a
DOWTAIUZIBN T HxHEE L ORICAERZLITBE SN R o T,

UbEXY ., EFHOITHARBEOIXEN T v N OB/ M8 I E L L%
FRL, 207 I AT EGICL > TIN L OBELR(LEZSZ ENTE S
it LT\ 5, (2HR106) [# 4 i 10]

® Zv rORBFEMFBEELICHTEIIILI T DR (Noorafshan i

(2015) ; EFSA (2022) [ZTHIAH)

SD 7 v b (., &HE6VL) 2% 46 O X O TG E L, B o dililik )
bV U s g b L (NagSe0s) 22 KICHEM LT b D% 81
MegflE &G Lzt e, 77 I 2 0fAKRG LRIV, v hD
WARIETEERTES (mPFC) OREGEZELIZRT D7 v 7 I v ORERBEI D A EE
Pt Lo, 8B OKRERTHRIZ, AMFERELRmE L, Hoticr Ly
JWRA F Ly FTCTYREALTEARIZONT, mPFC OREEE =2 —nr ¥,
7V 7 Ml E . EiZE i Cavalier i & FMEENEZ I WTHEE L, SRS
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BNCEHME L7=, F72. T XU OERICE > TEIREEORE S Z2HE L
7=,

& 46 REBFRTE

. B e . + L7 32
WY R E RHBRE GEEIK) | NasSs0s Bt %““5205 INT R
NasS:05 (mg/kg &
w=/H) 0 25 25
Ty I EL
(mg/kg IKEH/H) 0 0 100

10 AV =T A A JAZERE L CoRiileg A5

ZDFER, NagSe0s 8 Tld, xHEAE & ik L T mPFC OEF A (~8%) .
Za—ua OB (~15%). KT VT OEOWBLY (~14%) BPAEIZR
btz (P<0.005), 61T, FAHEETIE, ==2—vrH7c OBREEDOR S
DD (K 10%) M R=a—1rHi- 0 O AL VOB (K 25%) 73
BEICRD LN (P<0.005), —J7, 77 I Ui AKRGHTEI AL OE
{BITA BN TR oTe, U bLLV, FHEOITHMBEOIZISEN T v D
mPFC OWEZbEZFHER L., 27 I UPERBEENR NS OREZIZRT L
TIRERREE Z R Lo s L TW5D, (BR107) [H# 4 % 11])

(7)) sHEDFEED

[ 197 FIFRES RO FLHE]
FHERLY
FLEODOERHIENESEDNAIZ /2D L 9. BBRAMEICONWTOREONMNELZEELE LT,
Fo, MREEOFTRERZ OND2EBHEOMAE (6) MREMEOEIGERL LE LR, =
NHIIBEBEEE L TORRNTHLZ D, F196HFAES TOTHEmEEEAARAE LD
WZIREREE L TRy A, EREF#HTE LWL, THREBEVLET,

ﬁﬁ%ﬁéé:
KEFIZFE L E T,
BEOF DI, REHEICETLIEAR DT FRENVEBNnEToT, Loz &
MHL ] ORNZ, LFEMA5ZETWHDNRTL X 9D,
(Lﬁﬁ)
MR EIEIC OV T, AEMFHES TIX. 7 v P THEIN AR EEOFT R %
t b AMFT D EREECTHD Z LD, HAEEES O NOAEL 2 2 Yk 2% 55k &
LCiddi S0l Lz, £z, RaWip) e iRm0 sz, SRomEo
EH L L THHT D NOAEL LV D CTEWHENRVLETH D EHEH <7, )

PLEMZEE -

MR ZE B DR 2 \TEARMICER T, XESHAONME GHFEHEMEZF LFE L TR, 4
LIEINEZRELET,

(Lﬁk)

PRI DWW TR, 7TvE )/ Iy b TEIZE IR EER S —EoNY¥—FK
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DIFAENRENTDN, B h~OHFERNETH D Z & D, il %s o NAOEL
SEEDYIWHIT WD Z E N TE RN LT, |

FHERLY

W ZERAEE 2, S0 FE & olc, MREEICET 2 BIEE2ER L E L (R :
HILEEMZER, %Y BFEMEEO ZEREZEDLELI TEEER L TWET), THERE
BREWLET,

B, AR OZBEEE T HHBIZBW T, HEHMZEND TRV W TR
72 R T E OB RIIE, ARIOFEEOE L L L TERT 2 NOAEL X Y H 86 T A
BRMETHDL EHH SN, ) EWOAFITFHLEHL TR, ZEERETHHEBICH
RLET R ENE, TR BEVLET,

MPEEREMZER
PRRE TR OF T I B D RAD LRI LA IMEN -2 & | FHREEZ W2V & A
WET, SHICFHEMPOTLEL LTHESLRHTHY, RERS o T D ERWET, H
TRIZELTT,

(57 198 [AlFf A & R o Rl
FERED

%197 RIgAES TO ZiEm e B E 2. TR EME S OFLEIC oW T, TE, RAalfny7s
~] O—3FHIRL B £3, £72. INOAEL ZDH|WricHWd Z X TRy —
INOAEL ZDHWrHICHWA Z L3 T SEELTWET, LEDEEIZSONT, &
R E BV L £7,

72k, ADI REOERZF 198 MFHESICTCIH WSS TFETHY . ADI RED M
PEIZ &> T, MRy Oft#E A S DIEET D AEEERH Y £3, (ZDi=d, HEES
TlE, AEO EFREENELDINO ZHERITAETY)

[ 199 [AIFHAE S CHERHE A
TS

[t F~DOFMEEBEOBRSITIEETE RV IZOWT, ABESDERT. ZARFE->THE-
CEVHIILANEWNS Z Lo b D EFELTWET, EHEHETHLZTO L) ICREHIh
TWET,

LRoEmE IO DE ML LICUS<K VIRTDITEIA LI 2N EENET,

2, TBERDHD) ELTEE, ZOLET, ffoTRIVZWEWSHEBERROIE, &
Wik 20N E B WET,

F7-. (PR ENEICIE A NOAEL 2| 2oV T, B0 2> MR U T, [Hinhia:
IR D] E VI LEFAET, ZZOXETIHHAAENC S5 7-T—4% 5 NOAEL % %
W92 Z LIL#EYI TRV E0nIH K RFELCTL X 9D

2B, AIEI AL N THL EF7ZE 510, ARESORIFIZHER L T EI 0,

HER LD

AR S TO Tz Tk RS Z ENTETELT, BNnAL £, EHick 5
MEand 5] & BENHETERN] OD=a 7 YV ADEWIZOWT ZHREIWEZE X, W
NORBLE T RENTHEMV L TIEFENTT,

WHHEMER
RaNdD] & BAENEETERW] ICF =2 T VADEWRH D EBENETA, [
ANTETERV] TiER MEERH D) TN, AEETmEBWET,

HPITEMES

TESTHER LEEREBTICEZ D DN —VENTT,

LEIZHOWT, FIRIOFHESDOEBENENLIBFICEZ DD TR, ML BETERMIC
STVWHHIBIOGEILEST ERH D] &) LEICRE LTIV, B dn 2R
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DORREE, FHLUOSGFTbIRETT,
SOBRDEMELODTIT) Z EICERBIH Y TN, ThIE, LESEHASAEICHE S
FHLDICRERLTHLDZ T, FRNKEHETT,

HI

FHRED
(7) BHEOFE LD, BAEEEENMIZBIT2ALOTHIZOWT, EaRnH D) L&
EW=LE L,

GRS~

BIEOEFITHE LW ARWn=D, FEHRN DD TN, TS
WET, e h~OBHEEEOBRE) 1T, Fxr o ERE) 72T, [E
9,

>

[ﬁ EJ

BNHDH] Tk ol
DD TRunEEn

[ 199 [FIFRAE S 2 THERE A
MAHEMZEES

MR EEICOWTIX, TE /) Ty N TR SRR EE e & —ED Y — KOHFTE
DWREI, B h~OBEEEOBEIIEE TERVA, ] T2V T, 1(6) ffkeErkl TiX
AR FEME LA ORI R FF R BN (SEP) A b0 8 R OGLIERSE & BT L Ch 5 &
LTWEd, Z 2Tk MR @@&J&%@éhfk@ﬁwﬁ ML O EMED B b
TEETOIVLEND DEMEREL I NTOWET, RERTS u(ﬁw)ﬁm%%ﬂﬁoﬁ
BEEIIRE R EDOZO TR, ﬁ%%ﬁ%tot@f%% LY, ERo
BTIE, RN DR EEOGFENRHRE /e>TLE D @T b EMEERIR L
T2HNRBRBWTL X9,

HHERLD

P124 PEPHANICELHEO B0 | BEITEAEF AW EE L . RXOFEHE AT T
BYET, TAREEDAOMREEICONTH, t%~®ﬂr%@%%m?é%®f%é
(ADI OFFENHEY THDH L P SN D ERTH D) O, THRLITEEW, £ ThHHRH
X, TR R ) OfFT & 2 A% BRMICHIET 2RHFFEMZE O ZIREICO VT, =
@ﬁ%k%wbi?

(5 200 [AIFHA S 1 CHERH A
FHERLY

F1Y9FAESTOTEmErEE 2, FEHEOFELOOFEHBEEEZIT->TEY £7°,

- (6) MRFEHEOIHIZEBIT 2 RMEEMAZREZ AN L O THEfEEHE 2, RIB] OXFITEE
-Ftbmmﬂr%m®%AJ®Eli\ﬁ@% @%abt%&mrémfﬁékwjﬁ

P E 2, XEEY)LEOELE
c (6) MREEFEHEOEOSEGEETHHBO Y5, Ozturk LU OMFIZAD R (HAHE

@77:_ ’\“) %)Lna

TR E BV LET,

E7o. [Hi57 19] THE SN T v MIBT DR EEOREIZONT, HLERATEE 2
DEBYEHMAFENG Z Mﬁ%wtt%ibto_%6%Miz\wﬁm%wl®ﬂﬁ®ﬁﬁ@
EELE (BEE - 2B EE) ICOWTIRFTWEE &, A2 AR EFICFEET 25612
I, BHEOFE LDICBWTHREHFEMEICELTRENICONTHHLETIHRFI<ZI W,

BRI S

BRI D F L DIZHOWT, THREMEIC OV T, ~) OBREOTHARICRFILH
D EH A, MR TEIL e AR ORTT A, R&&HIZ NOAEL % 7Tlmgkg & L7z
LEOPIVTEW & BNET,

HITERMEA
Fﬂﬁ%fcﬁb\ &A%b\i—a‘o
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© 00 3 & Ot B~ W D =~

W W W W W DN DN DN DN DD DDDNDDNDNDDN = = H =2 ===
s W N H O © 0010 Ot W O O 00 0 Ot Bk W= O

ETcaxr Lz, EEED a2 2 MIESITHIE Y% IR EICRRH T o 0 E
Nipl, Lizho T, ié:&b WCBWTHLERTDZMEN RN EBNET,

RIZE L eHER L LTCRETHIEVNI Z IR o72E LThH, DT ELT I
N E BV ET,

o At P SR S5 :&%%%—%%ﬁ+k”ﬁ’\*FHW+THW’\PmEﬁ
By o7 bl IRl e b1 o7 20N NI KR T B =T AT
ARIT & o TREBRE & 70 38 mm I 22 &Il L=,

KEEGEMEIZOWTIE, 7 48 R N &5 (Til 5 (1972)) IZHB W
T, BEOHLKUOBEOFHANRBO N2 b, ARBRICKIT 5 o ik
27 U A0 NOAEL % 71 mg/kg fR&E/H (T bRz L LC) HWrL7z,
T, Ty 2FEMKERGENE - BB - B FARR (T 5
(1972)) IZBWT, BHOWMEPT AL MEE MO AR bl Z &b, K
AT T2 e e iimiEET MU v A NOAEL # 72 mg/kg RE/H (R bt
wmELTC) LWLz,

ENANEIZONTIE, v~ 7 A 2FEMBENAMERER (Tanaka & (1979)) &KW
Z v b 2 ERIE RGN - AN - BOBAMEIFARER (TIL 5 (1972)) (2
BWT, ERAMEITRD ey &l L7,

AFEFEMEICOWTIX, T v b 2 ERRIER GBS - ATEEE - BOAMED S
ﬁ%(ﬁl%(wnw [ZBWT, BEW K OB O RTINS 2 7 o i
e, REBRICB T D riiER T Y U AOBEWICKT T D — &

MR E) | uﬂ“@‘éf&f IZ#% 5 NOAEL % 262 mg/kg (AE/H (T E{bAiEE L
T) CHET L, EAREICBWLTHAHEFEEITRD bW EE X T,

WEBMHEICOWTIZ, 7y MEAFERER (Ttami & (1989) ; Ema &
(1985)) DOFERMNDL ., HEMWIKT 5 — 7 MEIZF%: 5 NOAEL % 380.5 mg/kg
RE/B (CEMEREE LCO) LML, BAEFMEICHFE S LOAEL % 80 mg/kg
RE/H (CRRfiE s LC) S Le, EAREIIRO RN EE 2T,

fpRREMEIC S W T, T E ) Ty b TTELER éﬂt?ﬁ/’fﬂﬁ“ Mg E—TE DN
F— FOGFENREIN, b F/\O)ﬂri%ﬁiFOD%,ﬁﬂ%éo D955, Ozturk
5 (2011) OFEAICELTIX, H1E @%L&U% I OEERHY,

R~ONERREETHD Z LD, ﬁ%ﬁ \f% % NOAEL %4 {42 =
&i@@f&w&%zﬁo—ﬁ\OmmkE(%H)Mﬂ@ﬂﬁu%bfﬁ\%
THORBROEHAREIZLDIHLDOTH Y, NOAEL 2 ¥ T o7z,

Utz b, KEMFAES L L CiL, ARG S it ke

k1] o7 2 Yo ipe s 1) o7 ) o AR AR h 1] 7 ) M TR mﬂ?ﬁtﬂﬁﬁﬁ— K] 7

T RAETY ) A

2 DO Hi K T =7 AR/ NOAEL 13, 71 mg/kg (KE/H
(CEbAidE & LC) LT Lz,
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(55 188 [AIFRA T CHERR W 7]

FERLY

WINREtE THERERKET =7 LK (2020) [B 7] ZHic, @tz oaidiL
TWET, (3) EREFEM, (4) BRAME, (5) AilsErE, BAEFBMEICOWT, FHEE
IR T DD E D ERTI VI ETEWHARRH D720, THRFTWETEWERICEBEEEL £
7,

<UD SE THMEEKRET v E=v bk M. 2. (7) BEOE L OHK>

BARTEMEIZ DWW T, ARIC & o TREERTE & 72 2B m 1T 7o ol L7,

KRG FEMEIZOWTIEL, 74 48 RO & ERER (Til & (1972)) 1B\ T, BEDOH
EOBEOFANRBO LN D, ARBRICE T 2 v u it NV 7 A0 NOAEL %
71 mg/kg RE/H (TEMEAME S L) LRI Lz, 72, T v b 2ERER 53 - £
Tl - BRAAMEFFERER (Tl & (1972)) I2BWT, B OFFHET K& OMEE ML T 7235380
b=z &b, KRBRICEB 5 Ea it U 7 A0 NOAEL % 72 mg/kg K#E/H (.
W bhizd & LC) EHIBT L7z,

EFEFMEIZOWTIE, T v b 2EMKEE G B - A EE - BRAMEIFEEBER (Tl &
(1972)) IZBWT, HEW LK NEE) OEEBINIMHEH LR o2 b, ARBRIZBIT S
o fifiig s U U AOBEIK T D —REME LR OB 2 E ISR S NOAEL %
262 mg/kg RE/H (ZEbhi L LTC) &HIWL, REHEICBWTHAEHEEITFRD b
RN EE 2T,

WAEBMEICOW L, 7y MRAEFMERER (Itami & (1989) ; Ema & (1985)) OfEF )
5. B9 5 kMR D NOAEL % 380.5 mg/kg RE/H (TEfbhfiss s L) &
WL, #AEEMEICIR D LOAEL % 80 mg/kg RE/H (ERfbhiizg & LC) LHIbrL7-, f&ar
RO NN EE X T,

BERAMEICOWNTIE, w7 R 2ERE D AMERER (Tanaka 5 (1979)) KOVT v b 2 4
g G-« A - BB AEFEEER (Til & (1972)) 128V T, ERAMEITED L
e Yl L7z,

E MIBTHAIZOWTIL, 7 LA —REBRE S 2 xR & U iRt B3 580
A HERREICB N T, 7T UAXF—RICOWENINTND, RitHZx4 L LizliEix
7o, HMEBEIZET 27 LA —KG E LTk, EICHEXITT LV — S B U 72 5E
R E R HE ST,

Dbz Ent, REESE L TUL, WERBRKET = LKHE RO "L & QAT
Fe O o NOAEL 1%, 71 mg/kg (K#E/H (Zffbhizg s LC) &MLz,

FOEEMESR -
BAEOREANRICFEEZ W LET,

AR
BT ORMAE CHEV I LET,

1
2 8. EFCEITHIHR

(57 189 [alFf A 2 RF o Lkl

FHRED

188 M S TOEmAM E 2, & MBI 28 AICEE L THEE R OFH 2 kT
BOFELEEZA, HARTHEMBELS ZR2MEH LGS OB ~DERIZOWNTIEEE
[#1] NFEVD F LR, HBEZEO 7 LU —KISIC BT A2 @I RIEH T T, &
FLIEORES THOE T IR EBEWL E7,

FEHEMER
RIS OERHIOWTHR LE L, BMoaX s MEEETHY FHEA,
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(5 195 [FIFRA S 12 THERRTE A

FHRED

%188 FfE R TO Tilmma £ 2, fEERORHZ RO TN LA, EFEE LV R
%5 584 H~DEIZEE [# 3] KOMIEEE [ 3 W 01~4fi 3 Kk 36] DR_HLAH Y £ LT,
Al BEH N OB H - TFRE 584 B ~DEIEE [#i 3] POMAEHEE 1 OMEDH
H, FIEL L CTRESNTEUTOMAEZMHREL, BRI E L COEFHRETHDIEED
(2018) [ 3 ¥R 01] K OHEAiEAHEIBEIE A B 9 5 & R OV B EBE ORAESEE O
WETHD Gunnison (1987) [#f 3 ¥R 21] MR ZFHMEERPICHHEH L £ L1,

< HFEFTRME R >

ORFBRIZBIT AT LIAX—IEOWHERRT VL —nOFAEREICET 25 & LT
H &7 3k
- EIED (2018) [#3 I®01] . &+ (2016) [ 3 ¥’ 02]

OF7 L — i BB E ST 31T DRk OB Z B4 234 & L CHEH S 7= STk
- PGS (2003) [## 3 ¥ 06]

OHARLANZ BT 2 WS X 5 7 LV X — RSO AT 5 8Me & LTI &S
Fu7= ik
- Garcia-Gavin (2012) [#fi3 ¥ 20] . Gunnison (1987) [#i 3 ¥ 21]

HEES (2018) [#H 3 ¥ 01] MO Gunnison 5 (1987) [#i 3 ¥k 21] OEROELHE L %
nEN3. (2) @ (P146) KU (P.148) Bk L7272, ZTHERZBEWV L E T,

£7-. EEDS (2018) [#f 3 ¥ 01] KT Gunnison & (1987) [# 3 ¥ 21] D% LIS
W, EEEE LR SN MEEE M3 W01~ 3 ¥ 36] O Tl E~DFHEH S LI
TN 2N THER 2 BREWWZ LE 9, Bl SE 2 DI oW ik, MAOEHRV (25
EELE UCGHEEICREHE T 200G 0) 1220 ThH, THRita BB LET,

M EE
FHIZ3 (1), 3 (2) ~BIMWETZWEZREHIZHOWT, A V=X A, ARREOTHEHN
BEIMENTBYARSE LCIBICE G S W ER A,

HAEEMEE
[ 8] ICOWTHER LI 2 A, T LAX—OHFRICEETLERDH - 7~ CHEIZLLT
DY TLT,

<[4 3 R O01] (Fi®) : JEGIYE (VA CoBREBOTF T 4 FF%—), 2018 FEDH

M. ZOWE TN/ T, EREBENRN S ESN=T 7 40 7% —I3H
AKRTHH, WA TIOHETRH Y,

<[#h 8 W 02] (1) BB EROREE LT, TREFRRERETLIT LLX—DHE
BEEEIE 0.01-0.23% (BFH) . 7 FE—MRRKREZHT H4EMT 2-7% (K7 %) Litikd
D,

<[4 3 ¥R 04] () IEGERE URFTREET O T 7 4 7% v—), 1988 DL
M. WO SR Z S LT, TERMEMERREAIEIC KX 2 7 LV — Kt I BIE £ T 32 filsss &
nTns) £H5s,

<[4 3 W 07] CPEF) : JEFIHRE (EMEBREZ S FEalc k2774 7% —), [
WREAH B BUE O IEMER A TR RIT A TH 505, W B HEE TG RIS £ 5 ARG IC
BAET AENZ N2, TOAFRRIT 3~10% THHLEHRESNTVDH, | LDORERdD
D,

- [# 3 ¥ 08] (HUM) : JEFIHRE RFTMEMEIC L DT 7 4 7% —), 2013 FFO#HE
72, Tl b Y 7 ARRIIREERE T LLX =0T LV L SRR TOH
X, WL 2 -8 CIIARBIZRE 45l ChoTz, ) LOFERH Y,

- [# 3 ¥s14] (Tsevat) : Allergy to sulfate preservatives is common among asthmatics-
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as many as 5% to 11% are sulfate-sensitive. & Ftilkd ¥,

- [# 3 ¥s 16 (Cifuentes) : Sulfates have been reported to precipitate attacks in 3-10%
of subjects with bronchial athma. & Feik & v ,

- [# 3 % 18] (Robert) : 203 4 OXVE i BAEH ICE 0 HifiiR Y U 7 LD 7V ZifE
A#hH L. & D% DNt AR R O 2 sl L7EE, 3.9% M3 RIME ~ D m sz M
FLHEINTZL LTS, 2L, AT a4 FMEEERE mMEDFE ORIG B2V EE
HThoTelod, —RRE B OEM 2R E Lcgaid, AWKV rTREME
NHHELTNS,

[# 3 ¥ 18] (Robert) (ZoWTik, AfFBROFER TN, MEEFICBIT 5 v o fif
et ) o DMK D EEs B OBEEEHEELTEY, 3. (2) IZEDTRVO TR
LEZET,

BHEMAZEE

BML7, LE=2—Gunnison & (1987) [#i3 i 21] 12, AXDOFLRHH 2 L 2R L
F L7, EFSA CHIHENTWAD T, ZONETHHENTWADOTHIUEL, ZDh T
WNDNE LRV TT A, JGOFENFTEH SN TRV T, BT 2008 @Y TL X 9
D

F-. WIREAED AR FOATFROFTRICMZ T, LLFICEHRERH Y £ L1, AFROR
WRAMETHIVUE, JLOLHRD, Willis (1984), Simon (1982) Z #Ei8 L TAILD DN E
B4, (Vally 2009 [ 3 #s16] 1. Vally 2012 [iE 40] &#fE23 R U TLZD T, B
IIARENE B WE Lz, )

Riggs & [#fi 3 ¥R 12] ([CLAF D 2 22 Ffoitak 23 Y £ L7z, Simon RA, 1982:69:118 1,
Schwartz & (1984) [#i 3 ¥ 19] & Gunnison & (1987) [#i 3 ¥ 21] THEIHA,

<Riggs b [#li 3 ¥ 12] DOFLMFLHE >
- Although the exact incidence of MBS hypersensitivity is not known, it is believed that

5% of the 9 million asthmatics in the US may be sulfite-sensitive.
(15. Willis FDA Drug Bulletin 1984;14:24)

+ Another study suggests that even asthmatics without a food history suggestive of MBS
sensitivity might be at risk, of 61 patients given an oral challenge with MBS capsules,
five (8,2%) reacted with a decrease in FEV1 of 25 % or more.

(16. Simon RA, J Allergy Clin Immunol 1982;69:118)

Vally 2009 [ 3 ¥K 16] ICLL F oA H v £ L7,

<Vally 2009 [#fi 3 ¥ 16] Di%4ic# >
- Sulfites have been reported to precipitate attacks in 3—10% of subjects with bronchial

asthma.
(9. Vally Clin Exp Allergy 2009;39:1643-51.)

HHERLD

BHEMEZEEN LW WE ZERFO [SOFENTEH S TWRNOT, BINT 50
DY TL X205 ) IO\, [ISOMEE] &k, SRERERBUEIC X > T Z 2RO
¥ (rziE, EFVIOKTAREY) 2if#fid &L 0 TERATL L 95,

F7-. EFSA (2022) #&® ChEsd Li=& Z A, Gunnison & (1987) [#fi 3 ¥ 21] O&RA
FBIHENTELT, [A—FEDHDO LR TH 7272, Gunnison H (1987) [#i 3 ¥ 21]
DOFEIRAY, EFSA (2022) THIHINTWS EORHEITAIRL E LT,

TR ER
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LEa2—%2FZFTHE I, TTR, AT TORICESL Z EnTEIE, BEE L ClRKEE
flil72nZ BT DD, LE2—Z 0B FIZRET OLENRNEL I RN L TWE
7T

ZDl=, A, Gunnison H (1987) [#f3 #21] A5 EFSA (2022) THIH S
TV EDREEZHIRT 258 TH 5725, Gunnison H (1987) [#3 W 21] o Aix, #
HOHMELROVKN L TWET, ZNETOFMEIZ L E 2 —FR2THETWZOTHIX, 2
NETOHFET LN WET,

LB a—Zl T 25810, B2 2EROFEEZ Ll Lz nnn & BnE428, AR
Gunnison 5 (1987) [#fi3 #21] DL E 2—nblIZ NN ENIT Y- 50508, 4 EATICS|
HCHR S 7272 b 8 A,

ZDH, TICHLRENRWERZTER 2T 550 b, HIRTREVWOTIE WD, EWVnHd
23, EAR 2B R T,

HER LD -
TEREMFEFZC, UTOLEBVEELE L, JTHREBEWVLET,
1) Robert & [#fi 3 ¥ 18] A% 3. (2) GITBRRLE Lz, SHZED JHERE B
WL ET,
2) Riggs b [#3 ¥ 12] THIHIN T2 Willis (1984) K ¥ Simon (1982) [#fi 3 ¥
26] OmAAE3. (2) [BRRLE L,
- Willis (1984) [iE 42] omAic>W\WT, 3. (2) QOICEEHELIER LD T, THE
BaEBREWVLET,
- Simon (1982) [# 3 s 26] 1XAERMER TH Y . abstract DA LVER T 4
ho REROFTME~DOTZHEOFEIZSONWTIHRMN S ZE WV, iHMiE~TZHT 55
A, 3. (2) DICHEHEEER LT=DOT, THREZBEWVLET,
3) Gunnison & (1987) [#i3 #s21] (3. (2) @) OFRIX, KEAOFMED G HIER
THZETREWLWOLIHRFSTEEN,

HIARMEA

1) 3. (2) ®Robert » [#3 K 18] oA (P.147) Ok, U TFO XS LA
BuvE BunET,

4&%5 B EBFIC BT D —h B ERE 2RI

X% H Hj“%zhé—n‘* w7

2)3 (2) OWillis (1984) [iE 42] @i (P.148) Oitibix, ATFO XS LR
BwnwEEnwET,

- K[E 900 5 AD 5 H—=KED 900 HADRE LuEEDOED 5 L

3. (2) @Simon (1982) [#fi 3 ¥ 26] DE (P.147) 1%, BZ O FEEK LA
biEd, HIFRCTRWEEbhE T,
3) BEEADLOIREEINTZERNIFAIFE S, oo R0V E 5 THIUE, HIBR
TRWEEWET,

[55 196 [MIFHE S CHERE A

F=ERLY
ﬁ§w5E%E%T®:%%%%ii\E%%#Eﬁﬁéﬂfwt<XiEH%(%m)f
SIHASH TWHMBIESEIC L2 7 VA —EOREFEDOMAD S 6, R LN & &7

7. 3. (2) @Simon (1982) L 3. (2) (Gunnison » (1987) ZHIBRLE L7,

HIAEHMEA
MERBLELL, BOERVET,

FEHEMER
MERBLELL, BOEBVET,
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(25 195 [BIFHA I THERE 2]

HHERLD

189 S TO TR A B E 2. EFSA (2022) [& 35] 5L TWD 4.5.2.6.
Hypersensitivity and intolerance @t MII T D EOEEHZOWTIRRIHZ RO TV L =
5. BEEE L 0IFRE 714 5~0REE [4 4] ofREAH Y £ Lz, AR, EiHEE R
N> RS 114 5 ~DEIZEE [ 4] o6 >0k MekiTF5% A (Fine & (1987) [##
4 7% 16]. Andersson 5 (2006) [#fi 4 ¥ 17]. Wuthrich (2018) [ 4 #s 18], Nadel ©
(1965) [#i4 #19]. Van Schoor ©» (2000) [#fi4 #20]. Skypala (2015) [f#i4 ¥#21])
22N T, FHliESOFLEHOFLH DO ELRIZOWNT T BV L E T,

PAEHMZEE
<Fine & (1987) [#f4 ¥ 16] >

95% HEAREAHE pH 9 AR, 80% HEMiEAHE pH6.6 Ak, 99% HE et pH4 1A% 10 4
Ol BEBF IR A S TRE XSO RE RI-FeTh b, e L TORBITIIA
<, WRZEHEKEIER S L EOEE R TEY | FHliE~OFEH O LB &
EZ D,

<Andersson & (2006) [#fi4 ¥ 17] >

TR (SO2) 0% DM O FIFLNEH A ~DOREEMRTE D, KA I BIIE~ DA
7= retrospective cohort Hf7ETH 5, X< FEITWATH V| FHHE~DOFLEH O LB TRV &
%250

<Wuthrich (2018) [#i4 ¥ 18] >

T A ANAZKTDRMPERLT L F—I1ZOWNWTE &7, #EEEHEIC X 558 3G T
VLRSIV T HIHZ R GRRTW D, BRI RIEREE 72 EOFHITE N,
CHETHIUIBI AT IRETREWEE X DD, WARFEIC X 258 ML, B CHEAES
N5 “ELRENKE ORI SZ HRRICERT 57201 25 2 £33 %<, BEOMMEBET 1L
X =T/ L0 dH v,

<Nadel & (1965) [#fi4 i 19] >

TADE NEXRIC, ZEALRRE 2 WAL < B SR, 1965 H-AF O S TRGE DT
HOREEZRENARETHDLZ &, MAIZKETHHZ L L0, FHIEE~OFLHK O LT
FEFITRNEEZ D,

<Van Schoor & (2000) [#4 ¥ 20] >

M B O ZE W EE I RIS DL D AT & LT, Ealififgs F Y v A8 IO @BbiiElc
DNTHIN TS, T 6 OWEICREIERINCIE K 88 L7 RFO A B 72 28 -0/ E B e 23 SR
ICFLR SN TEY, 2OV o tilidAMETHIISIHTHIRETREWEEZ 2 NS,

<Skypala (2015) [#f4 #21] >

& O L 7= SRR O fEEE BRI BT 2 fiim S0, [EIMEBRED O H 3-10%73, il
R ~OR NI T L - T (HHE) ERERERT 2 L0k nH 5~ T, VA V&K
ETDREIMB AR TRED DL, UA R OERMBERINIC S L TR A = 38
X 16% ThHoTEDFERRH Y, ZOHFIELETHIVUTFHMEEFICEI AT 5 Z & biReEt
TX %, Skypala (2015) [ffi 4 ¥ 21] THIHINTWDHICHER 5, SCHK 29 I3RAZ R L.
A ERICHI HCE D AN D D,

EHEMER
<Fine & (1987) [#i4 ¥ 16] >
189 FEIFAE SO MESR (WIS 02 3 =12, [+ « « 1%, ool ARs
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DR Z R LT TH D2, B ST S e da 1, R L OB (2 —#1
WP b & UCHREL . SR S, HEARERNE & LTS IRA SIS RIREMED B D
ZEinb, BEERL L] LHVETOT, ZBERTHLLNS LIVER A,

<Andersson & (2006) [#H4 #H17] >
Fine & (1987) [#fi 4 s 16] L1372, WADRE TH->TH, BEMRELROT, &
[ D FEAfEA~DFLHEH O LB IFL B IRV E B 2 T,

<Wuthrich (2018) [#i4 % 18] >
FIAEAD B RICER T, MBAICKLETONISRIE LTIIHTIRETOHWE B
‘a—‘o

<Nadel & (1965) [#fi4 i 19] >

HIREAD ZERICER T, MA T, ZEbE EMAIES BEIE2H & ORE INHEIC
ST LT Su B ORBEOMEOTD, TRMIZEH S TV 2 lfmEEE L, BEREL
BRI — 5 b & U ClEBE L. s A S, fiEetE & L TN bmlASh
HAREMENRH D | OFIPFHZBEZ TWDH EEZXETOT, BT SLE 2V & BnET,

<Van Schoor & (2000) [#f4 ¥ 20] >
FlRAD ZERICER T, St nETHIUTHRGE LTEIHTARETRWE B
‘@_O

<Skypala (2015) [#fi4 % 21] >

FlEeEoa Ay M, IMTaylor H1d, A X EAMEED U v L% 07 20AL LTk
B O I K - CHBRERHERZ AR STV 2 8 ADOWEBRE & kf5ic, MR % % <
Gz ENMbENTWAREN (LA, Yy A€, =, L7 7Vay h, A7 Ry
Va—RA) EHWCEERT T ERMBALT v LY (DBPCFC) #%EfiL7z, 4 ADOHA
FIZEOBMCH OGS, 4 NTHFMERE L & 26 L, ORI 5 KIS OFEE T
SEIFETholo, | BIFEA Ref28 8 L., SIHTE 2 EEMES 200 & BUWE L7y, x4
23, THRERE RS DR STV 8 ADOBBRE Zx14:] ThoHld, ZEFETHLNLDN G
LNEREAL, BRAODT 7A T 7 "R AR0, UTFTOXS T (FEARIIRLZENTE T
FHA) [HERBERZEDNHER SN TV 8 ADOWBRE 2RI L fTo7= —EHEM T T
ARG T ¥ LY (DBPCFC) OSIZ—E L TE LT, I OWFE Tl il 125
e BRERE N EABERS M A B CO M T LLIST D EIFRO v Efmaini, ) &
WIH XY BRABFEOSETHLWVLDE LILER A,

FHRED

CEREME X, FHMEEICIE Fine © (1987) [#f 4 ¥ 16]. Wuthrich (2018) [#f 4 &
18] K% Y Van Schoor & (2000) [#fi 4 ¥ 20] oA zZznEh (1) (P144), (2)
(P.149) KO (2) (P148) ZRt# L F L,

Fo. TERAEEE %, Skypala (2015) [# 4 #& 21] [25W T, SIHESL TS Vally
5 (2012) (&M 141) [iB 40] KUY Taylor (1988) (&M 130) [iE 41] oMz Zh
(2) (P148) KO® (1) (P.145) Zft# L F L7z, 728, Skypala (2015) [#fi4 ¥ 21] <
ik 29 & LTHIHEN TV Vally 5 (2001) OxibLIE, 7 47 TREICE#Z L T\ 5 Vally
K O Thompson (2001) [HiFiEEKZET F= LK 106] & FE—DHR TY,

HrEn i ([ 4 W& 16] ~ [ 4 & 21). [3B 40]. [iB 41])) OFHEEFE~ORLHOEL K%
OEH (ZEEEE U TRHIEIZRRE T 20060 1820 T, AXHOFHO LB TR
NITHERE BN\ LET, £, BB oW T bbbt TIMRE BB LET,

FHEMEER (FE) -
FEIZ3 (1), 8 (2) ~BIWEEWIZRHIZOWT, A =X A5, AFREOTTEHN
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BEIMENTBYANRE L UIBICE G IS WER A,

HARMEA

LN « D DI BRWEE S o T, 3. (2) EFHREE OHOO~ODNESEH
NIRRT (SFZERFOBLBIREL 2 TWND) THMDIZWTT, EFRE ZEEIRGR
B BTN L E 2 —DIEE T, L2 RBEORLEE LD TUIWVMANTL
E9M £72. 1 DHOBF:RAICKHLEMEZ ZRE L M4 3 W 18] (Robert) | 22\ T
WX, BIEMIEREWT ST/ AR E L CEME L THLREWERWE T, T4 3 K 18]
(Robert) | 1£3. (1) OROAMRRD L ZAITEBINTE2RENEINKS L ZATTRE
WIER IR 2R T 2 DO TlE7e <, BREOHEEZIToTWAHADT, 3. (2) IZMzxIED
DEWEHRTLE LT,

EHEMZEE

HAEEADE L DO FEHCEimdH Y A,
Robert & [#fi3 # 18] 2o\ ThH, 3 (1) i@t nE LR, BHREAEDOTERD
3 (2) lTmzasZ tTRmDY THA,

HER LD -
TEREEEZ T, 3. (2) OHMAAIEFRE. ZEEIGER, BIEME/ETIE, LY
2 —DIAFETRLEHTDH LI WELiLtoitAR@at%[ﬁ3ﬂ%m]®ﬁﬁ;ow1
WX, BEWIURENE e/ AR E L7 BT, 3. (2) GITBRLE Lz, THEREBEWNL
EJc

HIAEMEE

ERHRDEZ A, FHHEZRED 130 X—VIZ2WTTY,

@ BIEAFTRMEMAITEARTRBER (Simon & (1982)) (FZERMEZR))
© BIEAFTE/EEMTFZE/ Ak (Robert & (1986))

DE AT

C)ﬁﬁﬁ%(&mm1%(w&»(E%$%E»

® At (Robert © (1986))

ELTLEEN,

A A=V L LTE, VBT AR oFic@O~OREEND LB Tnizo
TI A, ﬁf@io&i%ﬁ L CIELS FRGET A NCOWTIRD < BT 5 & A
WET, TTOT, @, ®IZONTH, TOWROT YA 2 RA Y FTERLROL I ITR
LCWaZ T & BnET,

FERELD
TERAEESE 2. Simon & (1982) [ 3 ¥k 26] U Robert & (1986) [# 3 ¥ 18] 4 ™
HMAORHELEZEELE LT,

[ 188 [FIFHAE S 2 THERRE A
FERED

TR [HREEKE T =7 Lk (2020) [E 7] CIHMBish T D H RN T
X, BETREBELTCWET, FRFMEECREHEO 2V CESCARIZOWVWT, FFTERLEL
77

F7-. BINWEHGE THREEAKET v E= K] (2020) CHREFSATWS R OREEE|C
FLEl SN TWAHIRD 9 6 HRiEEKFE T N U A ZHERYE & L TV D ERIZ DWW TIE, K
FHMIEICITREHEAE LT 8 A,

BAEMEE (HHE2.) :
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AENE FERHEENSHREEKETF N U AOHRERWEEOZ TR,V a il
TR CIXARER KT A A 2R L ETO T, B WENRBWEBWET, EHMED
FL G FIEE T,

PR HEMEE (FH2.) :

W KFZ ST N O 20M4 T, FTEafEMEEST M) v AIZEEHRETHD . ZihK
FCKGHET D L 2 S FOlfiffife/kFEF MU U ALY £9 (MEE p12), MAiRKET
NY U ADOERIIARLE TH DO T, HiEKETST Y U AIRIKRE UTFEELE T, BER
W Coo 2 MiRiEEKFE T MU U AR THREBAKSET N UARK] Lo TWADIXZEDTDT
7T

MR KFE T o E=0 LK) FHMEEOM A TR 5TWD THifiEEKFE T R 7 LA
WX, HEREEKE T NV U ARERG LIRS EBVET, RTIE THMREBAKEST Y L)
EREH L TWETA, AT BlxiEp2l F205 347H) TIXHAMEEKET MU v ABIK
Lo TWET,

fEmE LT, Wi LCcov i MU v A (IH4 @ fifiEEKET Y 7 L) Lk
Fek#EF b U U AHRIZHICY, L L udlifffit b Y o M3IKERIC e 5 & Wik SE T
MU OLARRERY £9, TTMLOLMBEBAKET N U AFEBEME L EL T EBNE
T, L LEBRWE L L ULRLEZH L 0T THRERAET FY v AR £7203 THERBRKSE
TRV TAERKR] L LEIE >N L E BnET,

ZHHEMZEE (HB#B2.) :

BB OFEERTH S T difiig U v A (XRmEAEEITHIOBIRE — T, 5l
% WRERAKFE T U v A A X EEREET BV UL IEEMEEME Y -4 L STy, =
OEMPH ORANARY T2 THREERKET N U 7 L] 1ZOWTHBNCER DA ED 5T
WHEEZTBVET, 77, IR F A TERICHLH Y £ L-EIC, Bl Y
U LIAKITET D &, HEREEAKSE T MY VAR E e £, 207D, HiiEEAKSE T R U
LEHRYE LT 5OV T HREEW =D TR E W E T,

B, FRBOTLEICBN T, WBRME L L TEDOER L—RomE Lo ) RETH
W= DINENRGIND X HICRBR LW TR & B ET,

(TR AKE T b U ¥ A BIRRICA DB & UCEA LB B, 1) 2 TEitwn
7277 e )

FERLY (FHl2.) :

W EEE THRERKE T o E = Ak (2020) ([CE#OfifEAET MY 7 ADH R,
AT TBRELE L, GBEAFNL. 2. #tos b, (1) WEEERD (2) Al
W23, B MBI HRDY B, (1) T LI )

F7o, ozt by v AR OHEREKET B Y U AEBEBRWE L LTV MRSV T,
WL LTI ST 2 L SO B IR T AR AIIE DR R L E L,

[ 195 MR 2T CHERRWE 7]
FERELY
FIEFES E TIC RV W0 T, B« ST BTIcLE LA,

(55 196 [R13H A RE oG]
ARHERMES

E MBI AHOENTIZOWNWT, (1) TULAF UM (2) FEFERSESE LW 5T
I EFEADH D FT, EMEEERS BIZET LA OWE TH D EEbE T,
F72. (1) oFICAmRBAHY ., (2) 1I2b, OZEEBIRR, OAMRBRHY, 26
BHLEDIIRGIEET, ZOXHIH A MABIOGHE (EFEMESE) (22> TWDHDHRAR
HHC9,

BETTN, £F. (1) 7LAaroHopre, OfnAan iR (HMEKET - E=7 4
KOTMFMEZELDHD) (F40DH0) — (2) @OAMRR (Eafififth Vv
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L) — (2) @bAMABRTONTIINZHE D, TDH L., BIENIE, MEIZE, JEFIHRE
MENRE, BRIV Ea2—, TLT, Z3BERETLORRNNEBVET,

(2) @&, TVAT MR FEROFEETIIRZNEZEZ bR D THNIE, (1) TV
T E (2) TOMOIER (ORRE), 2L LW OB THAEIEEELET,

772 BEMREAGIE, (1) TLAZ % (2) B MaROEEDELTH X0,
ERbRELL,

PAHMER

(2) JEFIHREZEDOAR AR (Roberth) IZHOWTIE, F40ICEEHTLEY L. AR
FO(HEE) OFRPAHEATLENET, IR L TBWEARRWEBNET,

T2, AR TUAX—OHBEREZHER LV EWV I BN > THBZ BN L TW 2720
FRELDH Y, HBREZ B LT WA I REBEHOFNENE I IZEWET,

EWHZ LT, ADEFEDIAFFTRVWE S IR NE LT,

(LrL. F40DHEIZ, R40IZIIMZ 2 WVETEDOE ERBE L CTHMHED FEO—E L9
RTEBMLIEHY FHA, )

EHEMZEE

FTRGUOERE LT, UTFEERNE L,

(1) 7 LAb o MORFE O A il

—>ZH56IE, TUAXF—HEREEEZG L LR 0 AnrER

(2) JEBIHREZE

—>IZHHIE, EEEEENRD E0E. HERD BV TR O A alER
EWVHIRGTROMNERNE LT,

FOEETHE, FiD (2) JEFIHRES, 2B 1T 5. GRobert’Z I NRETHLHE W) B

FLIZRY £,
OJEHIHRE (Tsevatn) . QJEFIHRE (HiED)
DOIE. BMEOARAT e A FMKEEmEEE WO FEEENRHY . (1) ITAVESTE

N, AVA CERATRERIZIT> 7 (BOARRBR IV JEIE
OlE, BEFEERHDLOT, (1) IZADZ 0, BOARRE TILRW O TERHE
@ EEEGRER (Rost & OY-++)
OIEE AN T (1) ALY GRkIXE->TW0ETN?)
@7 L HIBRENTWDHIDOT, FE0DRHE LLE)
B &SR (Robert )
M EERE~OHENRESNTEROAMRBO L 2IZ2Y EF0T, (1) TWHInon
HLnEtA, EBX. FRELED THERMICRD EEBNET,

PR EAAED IR D | AT C LSO KX RS Y £, 0D,
DFRETT.

rEZO1. |
S AN
(1) 7vromORDAarRRIC, @AafRE (Roberth) &t
b/ dieR
(2) EFIHREZOHH (FEEIZ) . LTFO S EBR. (F7E, WINREnEici

HIhTnad, (1) TLaAduot, (2) ERERESE, OHOERZRLE L TTED

TLXI2D, )

B WINRENE [HERRERKE T =T LK) IZBWT, ARE QLR BN T4
V., Fd, RO ARRER Cidla, RIS A BRI L L T E B B 2 B
LEAPBERI SN TEY -

0 kT,
(2) JEFIHESIC, @ARRER (Robertd) 1I&4, ., L35,
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RZEZzo2. (FUOIEFRELERLTY) |
ESC AN
(1) 7Aoo OO AamRERIC, @AamRER (Robertn) & &ie,

Iz,

(2) JEFEREZOHY (FHEIZ) | LFO T 2B, (720, WINakEnEIcsE

WINTWD, (1) TraroM (2) EFRESE, OFHOERETLELTUIED

TLXID, )

Bl - INRHEE THEIEKE T =T LK) IZBWT, X838 OISR E NI T
WV, FE, RO ARRER Cidiy, MARERE S 2 B & LTRSS B ISR
DHEEBKRFI SN TED -

(T ZZFTREZDO1 LFHL)

E L., OIERIHRE (Tsevath) . QEMIHRE (HES) | OZEEEGEE (Rost KLON-)

DOIHDFLIR ET 5,

WIZ, UTFTELTRZTZH 9 —2AELDI1FE S TL X 9D
(3) AWE (HER) oRESEE L, £ZIC@Robert 1%, HHE L Ciddk, GOLIE
X, BRRODEOD, TOF I

FEOHELTUL, FAELEDORITHEBL TWET,

(5 197 [l A =1 CTHERE 7]
FHRED
F 196 MBS TO T@Em e E A, LT =IOV T IR, TR 7280,
- O AfnEER (Robert & (1986)) DB IZOWT
THEWZZERZEE 2, BOAntik (Robert 5 (1986)) % (1) DOHEICBEISEDLE
ZERLTRBY 7, TOBIC, O0FE 47 I ANALETIERL, QL LTHEHEZHHL
(P143). Q@& FICET52#BHZEL DT (1) ORHLOE FISERZ L TWET,
Robert & (1986) DOFE#NEBINIIRDIEIEIZOWT, IR WD THER L 7280y,
- (1) ORHLIZONT
(1) oRAHE LI, ATENICEHOMBICOW T EMICRAT2HIT, [7Lrx—
RBFESEZNRE LEROARMRAER] LEELTWET, JHEREZBEVLET,
- 1(2) JEFIESE] ORM Lo (P.145) 122\ T
HEHBEMEENGTHAW - ZERL (P12~ &) F22B L, AGUIGELEZITWEL
7= B, ERortEBY (1) 7LAZF U MDOIHEIZ Robert 5 (1986) #BEISHTEY .,
(2) JEBIHREZEIZBWNTHEEOLERND L), THREEBEVLE T,

HBHEMZES

—HHE SBIZOWT, @RV ERNET,

=SBV T, Q@I NANMRBR TITARV, @ITdEwm AL#ishTtng, BN
FTOT, TRREFEOEBEHEEDIME TRV, XX ) L0k, MEFHA, XX ) OFBOWLHM
HLINnFERA, £, @OLUKIZILE2—720 T, [5&H-I20, @, ®. @, ®, @, kV®
@QOFMARNREIN TS, ) &, [5H7ZI2O, O, ®. @, ®, ©, XU0ODL E=—%
BOLHMADNRESNTWD, | ET DTN TL X DD,

HHERLD
BEHHEMAEENSO ZTHEMEEE 2. (2) EfREEORKLOBMAZEEN-ZLEL
77

HIARMEA
B EWET, Robert 5 (1986) OFBICOWTIL, JUEDEEITIE TN 90O
TARELBWET,
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© 00 3 O Ot B

10
11
12

PR EE
L, BEIE HICR Y £ A, Robert & (1986) OFEOLE LA L CHEL E
bé_o

(5 198 [FIFRA 2 12 THRERRIA A
FERED
197 FRESTO ZEma s EL, (1) ORHLICEIT S Botey H (1987) DO#iiH %8B
MU, FR OGN E TR 4T NORBE L THEEZITVE L, JHEREZBENLET,
Fo, b NMAAZHYOMAEREMER - BHEMERICR 47 O LA FBEWE X,
FLHOBEENRMNEE L TERWEEWEEFIZEEL TCWETOT, bbbt TIMEE BN
LEd,

[ 200 [AIFHA S CHERHE A
FERLY (F4) -

VB DORWNENRESCTME, B MIROEHIC YW T, AT THMBBKET =0 A
K] OFHMETERY BT COWAHAZEIERENTE I b, HADT A T v 7 IXZ
FIEEE X, FEICB T AIFEESEDL THRBRAKET VE=T LK) OFMEORLE L2
BLTWET, /o, HEEXIZBT D “AHEMHESOEZZ” 2RI LTV DHE5E, THf
PRt B OHERIR KR T VBT = U MTHOWTIE~] &L THEBRKET V=T LK ODXE
FBEETAHFHTEELTCVET, JHEREBEVNLET,

HERELD

b MZBTDMAOEIZEBWT, “WMBEE REFOHBOERICEVELEL
FETICHOWNWT, BRIREDS>TLESTWAE E AN W TR A2 BEAV L
E

A EMAER
TR NEOHERLE LT, BIELTWEEW=E TRWE BWET,

EHEMZES
W, EEBPER T LI AFHOELT EHFE L E LT, BERWEKD
L7,

(1) PLILXF—M4EEEEF MR E LEBOARRR
TR E TR E T = LK) (2020 4 12 A B ZeFE SR
E) IZBWT, TUAXF—WEBRESEZMNG L Loty U v LK)
Vo dififg ) bV U LA ST o il e R B N QN KON i R K )
FU D AICET AR 0 ARTREBROFE R, JERERHE STV HREBRERITO
DRATOERBY THD (BHR108) [1B7), 7=72L. 2D 955, Botey b (1987)
. REEEZSS L LERRE L CARIT-IClmE ShizmRch 5,
T2, ARFTEICHRESNZQOMA TIE, WMEBREEZIR L LZ Y ol
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WV U LB D D AMREBR ORI R, JERE L ARRRRESNATND

@ HBRER-E

(57 188 [AlFHA S 1T CHERRH A

FHERLY

1) WRHnE THAREEKET v E=v 4K (2020) [ 7] TiE, FHMxSE B 23MEH <
NOZEFIISEIWTEDOHRTHD Z D, 20 L EE R L2k O #% 5-A kbR s et
SNTEY ET,

— 7, AEFHExtSm BT, ZF, GEEPHEEDAORBICER IS Z 26,

Freedman (1977) OXBREDEHREELE L E Lz, THERIZIW,

2) HMERAKFT MY 7 AR LHA E L THICRE Sz Botey & (1987) (ZOWTHE
mmLlLFE Lz,

[ 188 [FIFHAE S 2 THERRE A

ZHEMER
K ATIZHOWT, [BIRES] I[CREOERIT, RPWEE L TORTLE I, HDHWNIE S
ffbifids & LCTOETL L I0y ZOEBPZND LW Ed & =TT,

HEREL
Freedman (1977) [WRiEEKFET =7 LK 91] 1ZIX. 25 mg @ sulphur dioxide %
HBLEZLORENHYELLOT, ZOFE HERES) MICBELLE L,
ZO—WERRE, FHERETET HWERWE) MICEiEoEBRmE D& T,

£ 47T BROBEAROER

*f G4 (kR R BmE (BIEE FEAR 5 Z SR

%)

50 AP (HAREE % |8 A B2 7K 58|10 mg (Hi[A])  [FLBE, A, O, |Prenner K& O
RN O3 & all NURVIN B, %z, Mz HaE|Stevens (1976)
EHEOT LR & JECFA (1987) I
— ) THlH (2109,

89) [106 (ififififz
KET =T LK
90) . 116 (Hf fi 2
KET =T LK

24)]
13~64 KB 3 A, |& = f i #2256 mg (H[E]) [~ & (FEV1) O{X|Freedman
5 AN (B F U A | (CEERE & T (12%80 1) (1977) ; JECFA
L) (1987) 2 THlH

(%M 110. 89)
[100 (HEAREE KB
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g (R BBy |[BREE FEIR S 2 BRSCHR
)
TR = U A K
91). 116 (i fifi fig
KRBT E=T7 LK
24)]
67 it (Fi ) [l = Rl 7 RN S SR A Baker © (1981) ;
vl VRN JECFA (1987) (&
23 ittt (Mg v w ffi B #2500 mg (LA KPR & oK N T (B2,
F U T A |E]) (440 L/min 725 100|89) [HHAREE K FE T
L/min) VE=T7 LK 92,
116 (Hfife/KFET
E=TAK24)]
27~65 I AN 4|8 o @ AT R, 5. 10, 25/hmEERER, FEV: ©|Stevenson & W
A (hi f2) VRV K O'50 mg (30|IX T (34~49%) Simon (1981 ) ;
sailicEcEsD) JECFA (1987) IZ
<THlH (ZR112,
89) [HEAitEEAKFE T
VE=T ALK 93,
116 (HfifgKFET
vE=TAK24)]
24 GEAME GFEIMEY|E v 6T E210 mg . 25{HILERE . b {|Schwartz (1983)
L —PEESR) i mg. 50 mg. |HA, MEMKT (M 113) [HHE
34 Mt (BRI GRE) H &%, THL LBKRT E=TU L
HEN, HERED B TR, D F K 94]
BYT LX) W, T
25~59 W HME 12 ANE w21 . 5. 10 . |FEHr 5 AY 722 B EUE 1K Sonin Y/ O)
(B METF 7 40 MY A |25, 50, 100 K| & BHRIER Patterson (1985)
X i) W 200 mg (15 (M 114) [ H i
Sy TR 5-) fRKFET E=T L
7k 95]
22~55 ittt 3 Al o BAiEE1. 5. 10. |[FEVI KT (38%~|Yang & (1986) (&
(g 2.) VRRTN 25, KU 50 mg|656%) . MEK& OB | M 115) [ i A e K

(20 77 ] i #5¢
5)

M S SRR |
FER B, R,

%@Z\

>

BT UF= MK
96]
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x5 E (KR R (gBRmE [BEEE FEIR S 2 BRSCHR
%)
S fE B
38 it (Wi k2 L= A N L RN ERERy = Acosta © (1989) ;
T rU DL EFSA (2016) (ZC
5IH (R 116,
22) [HHEEEKFET
VE=T ALK 97,
66 (HifiEaKHET
=47k 31)]
27~46 B 6 A, (o dpiigl., 5. 10, |[FEVI O F (20%LL|Sprenger 5
THET N (HERRERE S ) O A 25, 50, 100 }| ) (1989 ) (& M
W HEUE) % 200 mg (20 117) [ i AR Ak 35
kg 5) T U E = A K
98]
34 a—h VA Rl a1, 5, 10, &9 oM, S, |Sokol & ' Hydick
P (7L AX — & MU A (25, 50, 100 M |E. ERERORE A (1990 ) (& MK
K, BRV—TIE, ¥ 200 mg MRONENR, FEHRZ 118) [ Hf ff {2 Kk 55
FEFE PRI S PE ) T U= U A K
99]
22 e (GREITES| Y o 8 AT #2256 mg (B[R] |FRE . SO A |Belchi-Hernandez
D) VRN S, R IR 5 (1993) ; EFSA
(2016) 1 THlH
(119, 22)
[HAEEEKET o E
=7 Ak 100, 66
(HEMiEEKRET v
= 2k 31)]
36 mtE (MBS o 0 AR ER|25 mg (HE]) |FEVIOK T (24%) (Wuthrich
%) FTRU DA (1993a) ; EFSA
37 B (FHXMEO|E o #f bk #(50 mg (H[E) |ZEH5 (2016) (= THIH
AVEBRE . MEYET R A (2120, 22)
THIE, W DRI [HAEEEKET o E
=17 A/ 101, 66
(HEMiEEKET
= 2k 31)]
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g (R BBy |[BREE EAR 2 BRSCHR
)
47 HEME (RO Y v il 5 5250 mg (Ha)  |[SFE Wuthrich 5
AMEFEKE ., LEET N A (1993b) (& M
TN, K PRI 121) [ 6% fe ok &
T E =7 ALK
102]
12-23 B M 10 A, B e W AEE1. 10, 25, [FEVIiOK T (20%) |Gastaminza )
P8 N (Wi 2) FrU DA |50, 75, 100 K (1995 ) ; EFSA
W 150 mg (10 (2016) 2 THIH
saiilicEc D) (122, 22)
[HAEEEKET o E
=7 Ak 103, 66
(HEMiEEKRET v
=24k 31)]
25 i EHABME (VA o 82|10 mg (B [BAmICESR 2 9 ALGall & (1996) ;
VEOEBIZICALBET MY T A BEMER S K OVERR |EFSA (2016) 12C
VERIB S DJER) 5IH (& #123,
22) [HHEEEKFET
vE= LK 104,
66 (HifiEaKHET
=47k 31)]
53 kit (RARFEIC (MR i 2 K $2(200 mg  ( H|ERFEBHOALBEMERE |Park and Nahm
XD IRJE P OFLBEMEF R Y v A |[\]) (1996 ) (& W
) 124) [ HH AR B8 /K 35
T e = 7 A K
105])
24~31 L tE 4 AN|¥ v # i BE|45 mg (H[a]) |[FEV: 0K F (15%LLVally X [0}
(i L) FhRU DA | ) Thompson
(2001 ) ; EFSA
(2016) 1 THlH
(125, 22)
[HEEEKFET o E
=7 Ak 106, 66
(HEMiEEKRET v
=2k 31)]
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10
11
12
13
14
15
16
17
18

*f g3 (kR R R E RS RN 2 Bk
/\"v‘)
56 % BHPE (6 20 A|E & i fi B2|10 mg (H[E)  [fR#r, Bk & OV8E D|Asero (2005 )

M. K, EREER O RY oA FRFE I EFSA (2016) (2T
SHDOREFERL) 51 (126,

22) [HEHilEKFET
VE=T ALK 107,
66 (HAiFEEKET

F=17 L7k 31)]
2~6 /N (o 6| fifi g K £E|5 mg &5, JE|MEFEDH -7 14l|Botey & (1987) ;
A BF2N) FTRU DA MREZRTE P4, 2fTEREZ | JECFA (1999) (2
(WA T L L IRFfEI 1% 25 mg ¢ THIA (127, 98)
F— DO BETE X i35 5, [101, 117 (HEfR
) feKFET =D L

K 26)]

) JFEIZBWT, UA > 150 mL i 300ppm O HEEREAN G TN A E0vh, E1 & L THRRELZ,

@ #O&HHER (Robert 5 (1986))

AT v A FKAMEREBE 120 4 XA T 1A FMKFMEREBHE 83 412,
EuiliiiigE s VU LAORAOT 7N ER 48 D LBV EREEZRE L, JERD
72 AR 30 3[R CHERICEIT 2 —EEHRA 7 U —= 7 Kk GUR
[) REINTWD

*x 48 HFE:S
B ER Y E B
v diiiiE Sy U v A (mg) 1, 5. 10, 25, 50, 100, 200

T2, BB O BBMEKIEN A O NT-IERT v A NMEEENERE 5 4
LORAT A MK ERE 7T 4255 L LT, 778K XIEEER 1 OF
BRoGIECEYn#iREE S VU AR BT 5 _EHERAR GBI 2%k
LTS 34,

BRI OFRER, FEAT a4 NMEEMWERE 5 4 (4.2%) MOATuA KN
IRIFPES BB 164 (19.8%) T. Y oiifiEeh U v AEEEL 30 25 ELNIC
FEV, DIX T S i,

34 WESHREIL, LEIHICAY Ju—A I oty v v A2 E & LU CERE, D73<TH 3 B
22 CTon, 2EIBIZ 1 EE &R0 ERYE 2 EE L 72,
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11
12
|13
14
15
16
17
18
19

Fo, RBRIOER, FEAT v MEFEMEREESE 14 (20.0%) KORT
v NKGFEREEE 34 (42.9%) TFEVIBME T L7Z,

B TGE L 7p o T BRE 2RI BT 2 MR FR MR BUE O F 7 EIL 3.9% T
HY . TOEMICITIAT v A NMEAEREREN L G EN TV,

Robert © (1986) (. Wi B B 2T 2 Hiff B ML HUE O 7 £ 1%
BINLLTFTHY, AT A NMEFEMEEREIIRbEWI A7 26T 25 L
Wi, (3MR128) [## 3 #s 18]

Q@ BEEH
a. WAARHER (Fine 5 (1987) ; EFSA (2022) [ZTEIM)

[ZF 200 [AIFAA S TR 2]

BEERLY (FHE)

SEERE T HHEBICONT, Wb RINEINIREE L QX @b Th o0 E B,
LA BEIEL CWET, ZHREBEVWLET,

EHEMEER
THBIZOWNWT, BEREL. BEERa AL NMIHY AL

HARMER
fERB LE Lc, RV E BnEd,

EHEMEE

A RS L Les, TROMREEKET U UL IZARETIT RV &L
F L7z, £ 49 OFERIL, sodium bisulfite BNEEH SN TWDHEI N AT B E
HATL,

FERLY

EHEMEZEE ZHEMOEBY . Fine © (1987) O#SRYE I THAGEET R U ¥ A
DHTLI=OT, TROHRERAEZEFT N UL ZHIFBELTCWET, THEERZBHE
WL EJ,

UUFOMEIT, FnsOWMARGORBEZR LIZMETHL 03, B
RSN TWD TGRS KO THRBAZT =T oK) 1%, &
B} OME R 12— 3B bt & L ClFfE L. Sl A S, filide
SBMASND RN H D Z &t 2EEEE Lz,

TUAX—MRABRES S E LZiiE) b U » A At e o
Hpif At I LA BT WA AR RER ORE R, IEIRENHRE ST
WHRBRFERIZE 49D LBV TH D,
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DO DN DN DN DN DN DN DN DN = o e e e e e
W I & O b= W N HFHF O O© 0 306 Ut & W N+~ O

& 49 WABFEAROIER

x5 E (R B R R (gBRmE [BEEE FEIR 2 Bk

%)

22~30 Mk 5 A, [HEfiEET ~ 0.03, 0.1, KB SR, HERGE|Fine © (1984)

s N (W) U oA (0.3, 1.0, Pt (SRaw) O |EFSA (2022) 12T
(pH9, 3.0, 10.0 5l (ZH129)
pH6.6 X' mg/ml (WA [ 4 & 16]
pH4 © 3 i [TAKIRE L L
» pH O |C) (1 4[HE
wEER)  |[#&5)

b. #O&MHE (Taylor 5

(1988) =& RHER)

LT o AIE, MARERE ~ O\ S iR STV o BEE 2 k5 &

L72H R Th DN,

B E FIL TV 5 ARER IR %3 5 i e 5O & e

WT L2 THDLZ LMD, ZEEEL LT,

iR BUE Th B EE 8 AR, HMEEZ S HREMICE
TR MR T S EEMR YT B RERREBRONEE STV D
BLTEHT, Taylor & (1988) (XHEAkHALE
B E AT 5 Hﬁuﬁzm\;m%ﬁ)ﬁ@mﬁ&“ikiﬁ iR MAERLTCHLTLLX
g5 EIFRL N E

< DR,

(2) EMHRESF

ENEHnE THAERKET =7 LK) (2020 £ 12 AR EZ B =R

WEE RO T —

FEEROT TV A

%, (8130) [E 41)

E) ACRWT, R XE, R AARER Ty, R sl ONE i
) bV v LAROEafififgs) U UL e hiRESE 2 R E & LTE

PR EFICB T DR ET SN TR Y
®. @. ®, ©, XKCODV E2—2FLHMARRESNTND

D EHIFRE (Tsevat o (1987))
MEEIE 92ppm Z 5 TeH Y A U A ORATEIBIED X7 1 A REAFH:E B

BE (B

(zPR131) B 7). AH7-12@. O,

V33 k) DT T 4 T —InEE I LT LTIER O
1IThhTns

ZOREL, WA OB L 58O BREEOBIERERH Y | ik
VAT T I X2/ LIEERICODENOEL, FFRRNELEZ L2

EMHoT, (BZH132) [HikifE/KFET =7 LK 108]
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@ EFImE (2ES (2018))

TR bR AR S A U ERIRATSBE (B, 6%)“ BRIP4 Sk 7 4
E®§@@ﬁ%%mﬁ%%%@@ﬁm%ﬁz R 2 TR N SR D T2 728
BRAE SNTIERIOME NI ThIL TV 5

_@%%i\@£_74/%%ht%_?+74?%VHE%%%LK%
wRdH-o7-, (BM133) [#i3 ¥ 01]

Q@ ZEHEWFER (Rost B Franz (1913) : JECFA (1983, 1987) K T* EFSA

(2016) [ZT3IMA)

fats N 7 ZICHAREE T N U AEROEBERSELIHEBRAEHEINTEY,
Z50D LB DERPFESNTND, (22, 134, 89, 94) [66 (Hfifi
MAKFET o E=U LK 31), 104, 116 (HEEEKZT E=7 LK 24) 115
(HFREEKET v F=17 17K 86)]

& 50 JEGIFREHER

wEE | KR EERASTERVN
A 5.8 g/ATY X2 H () 2 HHOEG%, EIEOD X VKO
BIE (DFEV, B, WX, HmEA
S VAT o))
A 4.0 g/ B™Y (KRR 0 5 (72 L)
A 4.0 g/H™? X9 H () (72 1)
A 2.0g/H X5 H (k) (72 1)
A 1.0~3.0g/H™ X3 H (##) |2 HEOEEHK, BOBEK
RO a— b — B 3 HHOEERS, BWBR LD ki
fii &5 DOk
A 2.0g/H X2 H (H#E) (72 1)
A 1.0 g/H X3 A G (72 1)
B 2.0g/H X6 H (k) (72 1)
C 4.0 g/ B™Y (B[R 05 BMLWHGBORE, 77/ —8
CiiNENESS
C 1.0g/H X3 B (H#fe) 1 HEHORE5#%, W
RO 3 — b —{E e RIS, RO
D 1.0 g/H X3 H (i) (72 1)
E 2.0g/H X3 H (H#fr) (72 L)
E 1.0g/H X3 B (HfE) (72 L)
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F

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

G

1.0~2.0g/H*Y X2 H GHf:) |2 HAOEE%, HiF

H1) TEMERiEE LT 1.3g/H
E2) “REREE L LT 0.96 g/H
A#3) 1HH 1.0g/H, 2HH 20g/H, 3HH3.0g/H

#H4) 1HH20g/H, 2HH 1.0g/H

@ HEHE (Tollefson 5 (1988))

KEBMZE - ICHREE X —ORERICER S AT JoHfiE Sh il
WERE I L A HECOZHT OfER., BnBEEAENSE K Z T MmBIX, #
FED@EWIEIZ Y T Z3—42k i 280 1, ¥ T X /X —LISN T OB R 5 M Oy
¥143 1, UA 1111, WEM IS HETh T, Fo, HEICHEINT
WD IR BT T VL — ORI B U 7k (PR R 314 7F, Wi
50 {4, We T IN#EE 64 1. F=HRZ 64 1. A 61 1. RPTEAR 58 1) K TNHEAL
B (TR 112 . EH R O & 4 112 1, BEE R K OVess 88 1) T -
oo W ESNIZBREDEL (T4%) FLMETHY ., Ffr2 RS L W DHIEE
FDIH, 66%70 20~59 KT, 27%H 60 MLl EThHo7z, EHIT, WES
NTZEE R OSEH D 23.2% 2 PR N EE 2 e S, BERITDOT N TH-
e, WX BR O T EFORE b H o7, (ZM135) [HhifEkE
7 =17 ALK 109])

® &R (Linneberg 5 (2008) ; EFSA (2016) IZT3IMA)

AR N TERSNET A — LV FERIND F5E. FauE
KO OWBUEERICE T 2 B A IC L 2 A (18~69 D MEL Y
7V (n=6,000)) ZBWT, Shrxtges L7 4,091 A (B 1,871 A, %tk
2,220 N) ®55H, Ta— L EBEREOERE LT, EXE 7.6%, FXoE
3.2% M O E 7.2%I23 1T DIERFAEDHERH O | F5R5HE K O EORERIX
BHEX D b LMEICHEEICZ L Ab, EKEOER TIX, 40~60 moOMAY
— 7 Tholz, £, WITNOIERS T L —MHERR AL & A EICH
HNH o7,

Linneberg © (2008) %, #HAERELOTINEL., VA L VFHER I D00
BIISIZBER LTV D & STV DA, RS T CHARESHL O & faf sk Bk 12
FIST 5V A A2l EAEF IO TH Y . KIGHE Z DIZIIMK -+ X
IS DA N LEN R D Z L 2R L TWH E LTW5S, (BR136, 22) [#
WiEAKFET =0 LK 111, 66 (HfiEEKFET =7 LK 31)]
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L Ea— (Lafontaine B Ur Goblet (1955) ; JECFA (1983, 1987) K U EFSA
(2016) IZTsIA)

Lafontaine & U8 Goblet (1955) (%, WS OEBEUZ LD B b OIEMH:
X TR EAREE & L C 250 mg AHY (3.5 mg /kg (AEE) LA R C—HRIC3AT D2
EERHEL, HREBEIZL D e POAMREERRD LN TV 20D, 20
ARSI XD b0 THD E LTS, (B 22, 137, 89, 94) [66
(iR KFET E=T LK 31), 105, 116 (HFEEEKRT E=1 LK 24),
115 (HifiEaKET »E=17 4K 86)]

@ LEzx— Willis i (1984)))

FDA X IEMEZ B e fifilig ) Y o ZBBUE DB HRIIRHTH 50, KEH
D 900 H NDORETMGEEDF D H B 5%H MG IRBUE D ATREMENH 5 & L
TW5, (R138) [iE 42]

Y

L Ea2— (Van Schoor (2000) : EFSA (2022) [ZT3EIHA)

Van Schoor (2000) (%, —EbAisE Mk O o fififg ) MU U AIZBIT 5%
EIREEICOWT, MR S o T = 7 X — i, RIEVEAT 4 =—X
— (mAablxy, FuRE 7T %) ZEEAT DMRA~ORERE
ZL DAH=ALNREAGE L TODAREERH D E LTS, (BHE139, 46)
[ 4 %20, 3B 35]

@ LEa— (Nair 5 (2003) ; EFSA (2016) [ZT5IA)

FDA 7% 1986 4 10 A & CICHiAERIEAEE L 7= B mBEUCRR A H 5 & S
72 767 BIOFERINI DO WTHHTLIZE Z A, IFEAEDKIGITAT A R
KR BB ICRAE L TR Y, 2 IXMERREER L < IZFER A2 0L 7T F
T4 X% —nEE W, o, dmgEERE EET S & INTET 22
Blanir Lzl 2 A, EEREREOKT 9 Bl GEME - MR KOs
BREORT 5 il (Fn - MR IXdmEEREIUC X RS 5 &
L7, (ZRE140, 22) [HfEEEKET =7 LK 110, 66 (HEEEAKET
=72,k 31)]

LEax— (Vally 5 (2012) ; EFSA (2022) IZT3EIRA)

Vally (2012) 1%, EAREREBEOIZEIZ. 260N EETR
OB LA D THAHE LTS, Fo, EBREIIBITAEROH
TR EUE D F IR RIZOWTCAFEEMEIZIH D L OO, ZOHIFHRIL 3~10%
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E—BELEHRER eI N TV, —FH, TNNOOEEEIT, SEIETHD,
AT aA RIRFEREBE, PR SOERBUED & 5 B3 Kk OB MR 720 B
DODHH/PMNERTEOENWY A7 R3H Y| HEMEBEREIEICET 5 % < OBEN
RATNZALPREINTNDEIHDOD, R AT =ALNIAATHL L L
TW5, (BH141, 46) [iE 40, iE 35]

@ L Ea— (Wuthrich (2018) ; EFSA (2022) IZTEIH)

Wuthrich (2018) 1%, $FICH Y A > CILHEMEEEIC L 5 7 L v —REAit
JERJEMNBIE R T L TWn5D, Fio, WMEBEIC X258 I, 5T
AR S D R b A KE ORI A ERIER T2 2 L ic kgl &
N5 ENEL, EBICHMBHE T LLX—THDr[REMIIN 2V TH D
ELTW5, (2142, 46) [ 4 %518, iB 35])

(3) EMIETHIHEDE LD

(57 196 [AIFAA 2RI CHERB T 7]

FERED

F195 FIRES TO ZmIc T, EIC (2) EFREZEOHEICEROMAZBMLE L,
TNEEEZ, B MBI HMAOE EDITERTREHHIIH D TL L I, THRitE B
WLET,

PAEMAESE

HIRROE T2 ANDRENEIDFRMNLEZTRBWEBWET, #l2iE, LT X 57k
FLIRIEATEE/NE D Dy, WD Z & T, fHMEEICAND RE2D0, Z LD FEWLE T T
IREBRONLERFTT N, WURTROMEHZHERT INELHD EENET,

(Frik %)

(7 LV —ERABRESE LR E LM E L O HmgAKE T Y 7 AT &0
ARMESERBRFEICIBWVT, B MIBIATUAX KGO ENINTEBY ., TONEIX
FTHEE ST T L X —OGIZ BHE U 72 SERSCTHEE A T 5, FriC. &8 3 B A
IZBWTIE~10%REDOF DN MR EIREUE Ch D & T 2 MEN L | HihiEEESE O
HIZOWCGHE R T SNV ERET IR EDOKEDB L EZ HND, |

HHEMES

HREEAD ZERO THMERESOFERIC OV Tl R 7 SV ERELT D 72 EORIR A S
EEZBND, | IERTT, AHRRIZOVTORBIZONTIE, [Z0v ] OREEREHEL VO
T, EHEHHY . BRENDNODE LILEE A,

(FR#lZ)

MRz, &R SO B RE BN I~ 10% R E OF NI MEBEREE CH 5 &7 585
NSV HFRBRESEOFHIZOWCGEb R 7 ~IVERELIT O 72 EORENHE L& 2
Hivh, ]

HAEEMARE
EBHEADENEWE BnET,

FEREY
TEREMEZ. FLOORBICAREROBRE BRI LE LD,
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MREHEMAES
E NTENRYDOEHETT VAT —RAONDE N T E1F, UAZFHEE L CEERT
HTTOT, BIMERPEENMOE S CEANMLERLLEZFT, KEIZ. (5T WE
DEEHL, ] = [HDETIHEBORENRDH D] DBSIFUNIWE I IZBEVWET,

HHERLL
CEREMEZ, 1HHETIHIEBORENH D) IEELE LT,

[55 197 [MIFHE S RO Fe k]

FHRED
E%A(mm)h_%] i FRTHEEN WA LY MR ICEI L. EFSA
(2016) 12HBWT [HFREEESIC X AWBEDOR EIZEO T LAAX—KIs Tl < @EuE

DA T = XAiT%T%@\@A@ﬁ%%%%tﬁbf%ﬁﬁé%?%ﬁﬁﬁﬁ@?%éﬁ%

PERmWV ] EERSN, ERlichThET, 262U, AELOIZBWNTL, Wi

B T VR =RORICBE LI ER, HILEARHEL L L O TRET LRI LE LT, [T Lb
F—ERMUG ] LEBEETOIREFERLTWET, THRZBBOLET,

FHEHEMER
FrZHGmm <, ROEBWET,

HARMER
BunEBuvnEd,

F A ZE
MERWIZLE L, EimdV XA,

[ 198 [HIFHE ST THERRWE 2]

F=ERLY

19T AL JHEmAeM E A, b MR ZCHYOMAEMEE - BAEMEEICEIC
(1) OROAMABRIZOWVWTHEBEAEW-ZEE, FLOOLEEUTOLEBVIELETLIELTE
xF L7,

BIMOEEZERSENHD LS, BEWLET,

[ 200 [AIFHA S CTHERHE 2]
MIFEZEE

RE, 2 TCREIUTHREEAKET CE= T LAKICET AN RN & BT AN E RN B D
DTLEID2IN—TFHTHLHY, ZOL ) RERBIIAEL L BWES, EBRKET
Fo v LAFHEETIZ, (2 3 HRBAKET VBT A HBRWE L U RBREE IR &
TRV LTV ET, SRS EEMAESERTHEETL X 9,

FHRED

MPIHEAEZEO ZHEMA2EF 2. ANEIRESCHESCE MaRICBW T, THREBKET T
= A EWEBRYE & URBRAES V) 2 E AR T ALEIT RV, TREEBEWVWL E
—a—‘o

TUAX—PREBRES LG L Lo difiiig s U v A RO o ik
Y U AEETE o A iR R A LI N A O AR EE KSR N Y U AIZES
THRAOAMBEGHRBRE BT, B MIBIT D84 27 LV X —8E S H B
DW|ENPSNTEY ., TOARITWE, BN, T2, HILERRHZR 2RI
b=, ¥, [8 X EREITB W T~ 10%EE O F MBS HARR RS 25
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BUCIGE LT & T 288 omERH D, B, 22 TED [T LF—HRKIG)
FFEET LT —MREBREEICB O THILT 2IERTH D08, G0 2H
TEULDEMETET TWARWERLEATWS, F-, BRENDVETHAK
JIERBIER SN/ L DHE S H DD, REJSDE U TR o Mk e O
BIIREICI > TRERERDY, HIKFEHAEZEOT-ENRERE T D2
CIIREETH D EEZ BN,

[ 188 [FIFHAE S RO R
FHRXD

V. 1. 7oOEE - RfEEESENEESRSENE - AR SWmE (2003) [E
12] IZREHE D [ZDOREMIZHOWTHEM THi-axting & ANETRNEBZZHND | OF
SDOEIE, KD ERY T,

6. ZRMIZET A

1980 FRE D, Wi BBF ITH T 2 MBUENHE SN TWDH DY, Bl RCRITHTT-
EmiTEmE SR TR b, v—F v bRy R HFRIC X D FEME RSN
D1 BEREORHAR S, wMBEEIC O W TR, ZBEREE LT TFRoRmn G
LRI TWRNnZ & I E L TORREIBEBFTTONTNDZ D, £
DEEVEC DWW THEME TR /= 7e kit g & DB RN EBEZLND, |

W E THMERKET = a0k (2020) [B 7] 12iE, RO LBV EEH#H I LT
ijao
(@ b MBI HAOELD
T LR — MR BB S  R & LIRS T B A R 0 AR 5 R BRI B
T, E MIBITFAT LA —InOIEN I TWENR, RLHZx5E LG
fcil/\o
F7-, ERREREICET 27 LR =K E LT, EICkEXIET LV — KRz
B L 72 RO L E AR DS STV 5, |
(V. A0 (R R B AT

ATFLE MIBT2MAENGIE, WiBEKET v E=U AT MZEBIT S
T UV MEOHET NS OO, I THREEKET =0 LK) HEKO R
b8 R ORI L2 7 LAV O AR IR R E CE e B 2 7z, 7272 L.
FEHGEN TEEITHOREIZHWO R LS E S BENPKT LD %R
<o) UAMZHERA LTIz bevny) EE3nTEY, SE»HoREICOARFA NGNS =
EERBETRELE X,

ASWFHIICRIT 5 MZB T 2RO E LD &L LTORBIZHOWT ITHF 2 BBV L ET,

Znds, THRIRAKRET =0 LK) OF#EMHR (B) THLT, & MBI 2HAITHED
B - BRAEERE SN T ET (BLERAMAER 728,

Fio, EEHERESICB T 2FMOMEIZLL O LB T,
OJECFA (1986) [Hifiifi/k#E T =7 A/K 23, 116]
CBEBUE OB E AL T DI 7 T RV E R AT A,
- B AR B E OB BRI OW TG EZRAT 5,
- M E ) A ORI R B DA O A HEE T 5,

OJECFA (1999) [i& 5. Wil /AkET =1 LK 26-2]
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- JECFA (1976) D%z HEMmR LT,
CHRER BN T X OEA I E DN AT A A E T X O REWERICHE O 2k
NHDHDT, ZOXHBRGEIC iﬁ@@7~W%TﬂM%T%é

OEFSA (2016) [66 (Hifiifie/kFzT o E=7 LK 31)]

‘IgE (s me7 Yy B) 7A MIBEERETHY ., ZHEKERT LLFX—2E 1T LD
LAHUEME CTIIR o2 L 2 B%RT 5,

- ARERE AN BRI & U TR Sz & SISl E SRR E, 1EE A ED AR
MRS TH o7,

- AR A~O NI T P E—EOE REFO AL (FITHEAZLEBE) TLOMAZERZ
%o THULBZ L FFEDEBIIE FIC L D L O T~ Zflliik-Clgs (Wi, 8 (ER%
b2 AREMED B D,

- FRRERIEHE~DIE BIXT LXK — 08T L8 AL < BFICB W GRBUEDH, JEIR
K OVEESEJE 2 HE N S 2 AlREMENR B 5,

- JE AR EE R AUE (2 B9 2 MUABAEA LBESE KARE O ENTFEAE S LTV,

OF—AFFUT « =a—I—F 0 MR (ANZFA) (2000) [68])

- FERRERTEIEIC KT L CHUERR A2 I L CTIE Y A7 R0 HAEEILRORFESEICL Y, )
I N A ~DT Z— FORBENEYNCHRF SN T RWO T, Iy T RS RO HliliiRigE
BEOMERIZOWTIE, EIFICIES LSz,

PAEHMEE

1) HififEKET v E=U AKTEHZOMEIZEL DT LAX—EO®ERLLEINTWD
R, ARSI TWAEE TIEER 47T ITEF LD LN THND LI IZEHDOT LA —KHD
WERDH D, MAOKEE (TLAF—ZEILLTWNE I I8 mnby ., H£H4
RIZBWTHRASND O TIEARWA, BEICIEEIN TS LI REEREIILELE 2
Hid, B, UTFORIGIINEEZEZ HND,

JECFA (1986)

 WBEUEDOVHEF 5T 512D 72 7~V FEREHELET 5,
- FE TR EBEEO BRI O W TREERITT 5,
M E G R VRIETIEN S D H B 1EF O HEHELE T 5,

2) B MCBITDHAOELOOLEFEIT, WBIBKET VE= T LKICBIT DI XLEEZHELT
EBILTDHLE UTOL IRDEEZLND,

(7 LA F—MREBBEEL R L LR E I %%é@mﬁﬁﬁﬁﬁ%%mﬁwf\
ERMZBTFAT LA —KIGOHENINTEY, TONRFITEITHE XTI T LLF—K
T B L 72 SER OV E AR CTh D, |

3) BRIZBIAT VA —nOBELIH LN E D), FT7 VAT —KISRAEDOHEE (B
Ku%@lf% TR XX 72 L) ICEAT2MENRH D00 E 9 IR LTZ0,

4) BREHHIEENAEHSITRDEND, VA 2 EICEBERTAEIEOH 2EOBIEICE
THTF =2 NbhIE, %n%%wTFmﬁT%ﬁ&ﬁm& HEE OB OFRFEIZOW TR
LTHRWVOTIEZRWD, & 50 IZH D K5 il /e BRI AEERICH YD 9 5D E 5 )
DBEIIRDEEZEZLND,

EHHEMER

EMIBITHAHAOE LD, 2O T, HMAHEMERED2) OXFIZEKTT,

Fo, FEARBRCEME LTHERSND RS, REUFELEIRT A2 ENBEIN DS
By NTBIDMANRZ LN R0, T U —MHREBRESE LR E LIZMETT L —
FISOEENRENTNDZ LD, EEMEIVNELEZET, SIAHEMERED 1) OIF
IZERTT,

FERED
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TEREBMEZ, FLO0REAEBELE L,
0. 3. (1) BEHORTHOELELHbLE, [T LA —MWREBBREFESE LR E U dEEE
%&@ﬁ%@ﬁ%%bU?Aﬁ%?éNjk%ELTBDi?O

m. —BREREOHHFHF

(55 189 [HIFHA 21T CTHEFR W 2]

HHERLD

%188 MIHASTO Jima i E 2. KR ERDO Af VALY (« /0T a—LuAg
YO L) OBEIZONT, FMEEEORHERDTEBY ELZEZA, [# 1, i 1K 01~
1 10] EHESNFE L, IRB RIS THY 04T 2 i Dm0 2 & Pl E
BERMBFLUE L, THERE BV LET,

(28 200 [AIFH A 21 TR 7]
HER LD -
THMBEAKRT VE=T LK) E—D2OfMEEICE L HDICHT-Y, BREHFHILL T L
BYOOFEETHREEHRLTEY £7°,
ﬁf@ﬁWELOWT
}IL@kiE:'\—]SJ L THREKET V=T LK O FAEFEED @k’ﬂﬁ fiigg ((1) |
T)\Fﬁ&ﬁx ) oHrbo Teadififgh Vs koA VLA 4 ((2) 1
“O\&Ufﬁmmm$7y%:?AmJm%®7y%:ﬁb4ﬁy(w)mf)%%%
< 2. RN IER (THERERES ] O/ v T a—L U A o ~DFHEIR) ZBE 27
EBRE|IZSWT
[HERfEeE ] & THMBRAZET v E= v LK) OFGHRO Z@BbHiE ((2) O&
LTC) O THmMBRESE o>b0 veffiy Vs HROLZY LA L
((2) @& LT) ZHH
R A BV L ET,

0. LV, WEHERES L OHEMEBRKET =T A0, BN TE BRI &
LTHETDEZEZOND 2D, AMEFHli S B OB IREOHEEHI Y -5
L. ZRIERSEIC O W THEH 21T o7, 7o, Erilliiigy Vv AnbAEL D
HV T EAF R OHRBKET VE= T LANLAELDT VE=T LA L IO
WTHHEE 2 T o T,

[55 199 [AIFHA S THERFE A

ZHEASE AN

KIERT LAAXF—MRBRESEICBIT AT LA —ERSH RO ARG ETE RN E &
hé%@f%éﬁ%ﬁiziﬁk Lawﬁm%MW®E%i< (EE) BEOHRIOH TR
<, BEHNE<E;E (BHR) &IV THREHE LA TRV oO, KU £ LN, Wn
Tbi5ﬁ%

JEAEGTEA I L0 FEliE SRS SN R FLHEAEEREND, FlIX, BEOSE 9 HE
BEIZE LT ThIE, EAOHRHES OB EEZ RS, BEEEOEOFRE/R 2R T
HOTIEIRWNEDL LB X FE L, 72720, fHRCHEZDOHEFHZ OV TORII AT
T, Flo. TUATUMEIZE LT AEHRHME SN T A RSN 2o, TSkt
T HHERHMEIT RO 2V e E OFEfiET LA LT, BEENOML AN EE A,

FHRED
ZHEMSE NSO ZERZEEZ, b NMRIZBIT DT LA —EBUGTHER O A HErE Iz
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BRI LC, THEfifEE S OBIE< BEHFTOLBHEIZONWT IR SV, 228, B R
BT DI OWTIL, LLTOEBY OfEimER->TEY £,
0. 3. (3) & MNIBUDHAEDOE LD (P.149)  Hk
ERENDBETHLAONBI TR &N EOWEL H DN, ARISAAE UZERo i
WMMESEOBREIIMEICL > TRERELRH Y, RIKFRARZ SO BN w2 T
HZ IR THD EEZ LN, |

1. REOER=S
(1) ZBEmE

(55 199 FIFRA 2T CTHERRH 7]

FHERLY

AN 6 LR 2 BlR AR EE RS NS I ARSI, BMEFEEDO~Y—7 v b
/N A va > I Vil = = Hx = il g D i S
( https://www.caa.go.jp/policies/council/fssc/meeting materials/review_meeting 002/04019
Lhtml) Z#E 2, 1. BEOERE (1) ZhE] OHBEZKBIZEELTEY £
7

<05 MB &G RIC OV T >

A2 P MB JAEOXSRYE HAERER OWERD THAMERES ORI <550
H) ] ORI ST=OIZxt L, F0 5 A5 MB A& Cix THAESESE ) 12, 5% 3 FFIZEN
Wl L TIESNE THRBAZRT VE=TLK] bEENBEZLERVELT,

< 1. BfEOERE (1) bl OEHEOBEIEN#E, THBWIZE X TZOWNE>

O TOAEFAM M B HROBEE] 1[2oWT, A LA TS B RO g

KET =D LK) HEROBEE ) FIEEL, 505 4E O MB AR RO TITEE,

— 455 AEFE MB &R R T, IBAEREHIBW THR SN Z EAVREN TV E T,
lEfeE ., IRAHE 0.03 mg/ N/H Tid7e < £o-BE 0.28 mg/ N/ H OfEZ HW T, 20 m L LDk
BEEEOHLZEDEREZRETSZE TRV, THREEEN,

O @ [HRiEEAKFET = LK) BHEROEIRE ] OBEBIZOWTIX, iz 2HIbk,

— [HREBEKET v E=T LK OFMEEICB O TR L TWD, THRERKET VE=T A
KE RO L =58 5O FHRFERE (48.2 mL/A/H) XFMELE (0.2 g/L) ) &
WO HEFFNEIZOWTIE, BIE#RO TREFHI G5 B KO [HiEEKET =0 LK]
HOROBRE ) OHORZIZHEH T OEZLFER LBV £3, 3. BREHFOE LD
IZBWT 482 mI/AN/B OB FAEPIEICTHEHE L TVWDHZ &b E 2, BHOESSLHNEICD
W ZTHFT 2 BBV LET,

HAEMEE

Wi LT, ERICT o0 LTEM T ERBNET,

HERER 3 3> €, BIREIC 72 0 £ L7z, diARERAKE T = LKICEET 2 LLRT ORI,
TEXHRETFO LT HFMTRWERVNET,

ZHBEMAZZ AN .

FHEEATIZOWT, FIALAED ZTERICER L £,

Fo, 1 AR F L,

ca. vy M2y M FRERENEICESSERED 2 BEFEAH

[FRRHE D & O —>F B Z & D587 )
ZLXZRTE, BERIZOEZ THRETF I,

HER LD -
ZHEASE N ZHEROEIEIC SN T, AT THMWZ LE L,
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HMAEMEE
[OAEFAM 2L B SR DBEE ] OEEICHSWT, BWEENET, —#, SVELD
BNV NWEZARDHY | BEIERERELET,
(E1EZ) P.159
BRSFEED~— v b2y P FRICE 2EREREORICL D &, WS
KON THRiEEKFET =0 LK) OIRAGHEOHEE— B EEEIL 0.03mg/ A/H TH D, —
FF. FoRBEOHEE — HEREIX 0.28 mg/ AM/H TH Y | /N2 RS VD ZhET 5 7= O For it
OHE—HERELZHEMAT 22 L & L, #iE—HEREIT,. 2FkmE (1 &k T
%, R & LT 0.24 mg/ A/H, 20 B B TR, (kAR & LT 0.28 mg/ A/H T
H5b,
F7o, (@ [HfmEEAKFET =0 K] HROEIE] OHHOHIBRIZOWT, BWEE
WET,

HER LD -
FlEHEMER ZHRMHOBIEIZOWT, AT\ =L L,

AIEEFZR A

e W2 LE Lz, BRHOEEHVSZETIWERWET,

TR KFET B =7 LK) OFHEIETEMA L W R FEto#E o @t 23, DL
ENETETHRACS VIS E 5 T Lz, Tt [HRBBAKET V- E=0 LK) HRO K
LS OB REHEEHME L . ZOHE H#tE 2 O XZICOIF CEHT A2 VA TL &9
N2 TR, XEEE-THE LT,

(E1EZ) P.160

ks, THREREKET V=0 LK) X, SMSEICHHEBE IR THY . BN
YRt E: THRRER K E T =7 20k (2020412 H) I2BW T, Z OME—f %4
BRTHHESEH>HELLO THEBKET v E=v bk HEO ZBLEEOERES .
0.113 mg/kg (AH/H EH#EEFL TV 5, Z OHEEHTIE, [HHEEKE T E=7 LK) Off
FAHERTRENZREKRE (0.2 g/L) NAETORE I WPOREIMHEH I, 2 THREED
WG LT SE LTEE . B e e LTHEESWH 1 L Y720 129 mg EL S
E L, ZOEICEE o EERE (482 mI/A/H) LTS, 7L, SEIHHE
DRGERHC TS IRENED T2 L EZ6ND Z %0, EREOEBREIT, Y%t
E—HERELV D hneEBEx L& (#54) [B 7],

L)L, & 5 FEEO~—r7 v b2y bR X 2 BEERHE T, SR
(B KE T =T K] bEEND IO, ARFHAERE R O BUED AL % 5 5 B
KON THiREEKE T =7 LK) HEO ZBEME E L COBREOEE L. Bk
O THfEEKET =7 LK) B3RO ZFILHRE OHEE — B EREOHEFHE T 22 n
NP DY

ZHEMSZ AN

20 LA EOINEIEDO H 5 E BT 2 BIEHEHELS LT, P1600 () NIZHELH Y
ET, RS FEEOY—F v AR v b FREREREOHKEICEIT D 20 MLl EoFR
BEOHEE — AR TH 5 0.28 mg/ A/ A OEA S, FHABRTOMZ LD TIC, K470
OHEFEZFEH L, UTOHICEF LTIV 2ANEEZE T, £/, UKD &EFT
(P.174, P.194) IZH KB THRFI< 2S00,

2.4X102 mg/kg {AK#HE/H—2.3X102 mg/kg RHE/H
FLZOEEEITOEE. P174 KON P194 OLUTFOREHOEF 25 L B0ET, Thit
AN

2.49~2.99 X102 mg/kg AKHE/H—2.39~2.89 X 10-2 mg/kg {AKHE/H

FERED
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AIEEFIRE N D THWTEERIZOWT, THRetZ2 BV L ET,
Fo. ZHEMSE AN ZEMOEEIZOWT, AT TRBWELE LT,
20 UL BIZB T 2EEEOH 5 FHOBIE (FEHRE) 2RO LBEOFFEXIILLTO X
T B=, 4412 11.36--=1.4) SBRRLELE,
0.28 mg/ A\/H +0.205 = 0.1365---mg/ A\/H
0.1365---mg/ \/H +58.8 kg = 0.02322---mg/kg {AKHE/H

(5 200 [AIFAA S TR 2]
FERED

5199 A SO T A I E 2. AIEMEE D GTEV 2 P.160 OEIESR %2 A T b
LE L7,

F7o, THMBKET VE=U LK) fHMEEE =272, 1. 7. (1) 128N T
[HREEKET v E=U LK) & THRBES) 20T IR SmE ] EER LT
B, BIEFHESRFIEE L2 A LIS DWW T, EROFLE O TR x4 50 B H Rk O H
B WCRLTRBYET, 2oy, —2OFMEELTHICHTVBIELTHWETOT, TR
RV LET,

HEEMEER
MR LE LT,

ZHEMASE AN

la. ~—7%7 v h2 7y P HREREFTICESEBRE] (220 T, BiR#oi, LI
O THREEKFET E=T LK) FHMEEICBW THRESEEHHEOMHIC O W TREHELTWDHIN
KO-, HEEMESEEEE OUHOZAICEE LTIV TL X 920

[b. EFEEFHHARICHESEBERE] 2OV TH, B IE. BT [HEHiEEKET v
F= LK) FHEEICB W TR ESEEFEAE OOV TR L TWDAINED D, Bk
BUEEFEH O D% AIZBE LTIV A TL X 9 2,

Eo. HE 41 12, (BROCEENSROMAE) . LEFL L, HMEEKET v E =T AKIEER]
ERBLLERETHL ZEE2ME L TEBWTIIWDATL X 90,

FHERLY
ZHEMBEANNLDOEEZTERZEE 2, FEEGREZE (THRBRES ) oFi—
FEEFEFEE (THMEBKET =0 LK) OA-EHOFERER, OIRICFEZ AR
ZTCEBYET, £, WE 41 OV THEEZEREZKM W LE Lz, THEREZBFEWVL
ES

AR R E HEDERE
EaAEICBW T, Al RE BT, i e L THREShL 05, (1.
7. (1))

a. ¥—=4vy bRy FAREREREICEDCERE
HASHELOEEREF 1T, P2 HEEO~—Fr >y "2y MHFRUTE S

BEIEEO#KR (3M143) [183] a5l U, AR % | A

G FHZ DWW T, IBEHEEUE 2 & O TldH S oo L&l L

B ==y MRSy GRERERHANM T EREEZ L2, BE LR L2
36 TEMbitE L L CTREETIE
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37, Fio. ForRERES T L oo TiE. FOEEE (200 E) 1%, TR
bREEE L LT 0.236 mg/ N/H TH o= LHBHLTW5, (B 2) [#EE]

N R E (MR KE T =7 LK) (2020 4F 12 HBMEZEEE
BRTE) IZBWTIE, UUTOLBOH#E LTS,

FEEHEEWHE L, TR 28 FE~—F7 v bRy M FRIC L 2B HE
FERERAMEA2SIH L, WM OHEE — FEREIT. —MbEs L
T 0.164 mg/ A/H T, %t JECFA ADI (0—0.7 mg/kg {K&E/H) tTiX
0.40% Th o= LA LTS, (BIHKDY)] (B 3)

AR5 AR ICE SN FEEOREOR R CIX, THEMBES) L. &
SEICH I & LTHRE SN THMEBKET v E=T LK ITD
W, TOMED MRS S L CoOERE (20 ML) 1%, BAREEE
T EDOHHITIX0.03 mg/ AN/ HTH Y, ForfEalkl Z & 07 Tl 0.28 mg/
NBTHoTzEENTWS, (BH145) [i8 45])

b. SEEMHAEICEOCERE
(195 [EIFHA 22 CTRERE 2]
ZHBEMAZZ AN .

m, 1. (1) @, b.OAEEEFKFFHEICHESEREOEIICOWT, HOWME (6F
13 i) (M543 A) bARSNTRBY £9, HBETLEDL, BitZ ZHRif F S
WV, HEEEIE 12.07 mg/ AN/H 7o TEY 7, (b DEIZEDHEALTHRHAL TWEFAD
T, M OERSy DL E TV L HbET)

FERED
CEREEE X, B 13 EREREOMEMEEZBRELE Lz, JHEREBEVLET,

ZHBEMAZE AN

BRET e MR LE L, BmdH A,

o2 L, BB HSCEIZ O W TIISCHR O TRE L S RN TS WET O T, ] 41 OR%E
IR 1R BOREH EFFOEZLSD L L, LTFORICLTIIW DN TL X 95,

[ SIS O FRERIE O R e OB RIS < ZRMEMERIC T 720198 (B 4 4=
AR E MBI EE) 2B 5 AEEENGEHRE L &I LN EIEOHEEIC
Bbamtse o1 fHERMSE GF 18 lRi&®E) ) (Gfs4 3 H)

F7-. CHRFLHEOEFT T, 145 & 146 O SCHRE CAT MBI L E 2 £,

HERLD
TEREMEZ, BIELE L, THERAEBEVNLET,

BB SEMEOEZRE B 1L, [RAEINY O VRO T2 OMFFE] (5 F

3T JRABEREI T L O CIIRIE SR o2 LIC oW T, MRS IE RS, B EN IR R e
THELBRRICRBWTHMET 270 LR LTEBY (R 2, 143) [MEE, 183). £7-. FEERIZBVLTHANRE
WHERFHRINDG -0 ELEZbND, (B 144) [i8 34, FERFEK]

38 BEALZRLDOI B, HEMSLE LIERNRIMMOFERNS HRMIZHONT, BT &I L=

39 HEfREES NV v A, KEAEET N Y v A, CRbiiE,. ErlifiEs ) v AR O el by v A (2
bR & L TR EZ2HIE)
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2 R BRI A R A B FE) IR D TEEEREELEICL
TR BESINERECE OHERHIZ D 258 (55 12 EliEHE) (BFf124F 3
H) #5IHL. TOMEMEENS, THMEBES ) Bk @i s LT
OEIEOKRFNL, 13.04 mg/ N/H EHEEL TS (R 2, 146) [BEEE,
iE 8],

TN R E THERREEKET - E=7 LK) (2020 4 12 HRWEZEEE
DRTE) IZBWTIE, UTOLBOH#E LTS,

FEESEFEE L. BiLOLEMAHEN R (Pt 28 FEEAS @
B2 BB &) [RLTINY OLEMHERDIZ D OTE] I2BT5
[EPEEFFHRAE 2 I Lo BMIIBERE R ICEb 2458 (56 11
Bl &) (B 29 42 3 H) Z5IHL., i e LTHRESILTWVWD
PR Lmi o M VBB ERHE RO O ERE RO IS kd ki & LT
OFEEOKRFNIE, 12.3 mg/ /A EHEEL TS, BIAKDY) ] (B 3)
B 4 FEICHE SN RO RIS T AR TiE, THARERIE
RO TEREAE L L COBREORTIL, 12.07 mg/ /B EHEE LT
W5, (ZMR147) [& 43])

c. BMRX—HBERE
R EEREE RS IX, R 5 OBV, “BLiEE L COERGFENE

FAREETRESNTWVEETORICHOWNT, [FHEME - REFHEOE M
HER— HEREICE 2 ORMICHT HRREAELZFE L T, BEimmkRK—
H#ERE (TMDI) ZH#EH L7z R, —HEERE (CEbmixas LT X
Fpk 28 4, Rk 30 AFE K VEFIICAED 3 M OFE)2T 1 bl EOGA

381.99 mg/ N/H . 20 U L5, 403.66 mg/ N/H THDH EFHHAL, £
72, kita. KUO'b. OHFE R TEREN S S H SN FEKIZOW
T, ERMEEF - REFEICBITOIEREMBEICE EN DL REMHOP CTRAHEH
ERARLEWVEMORMEHEL YZEMHEEROBEBREICE L TWDH T
DWTHDH, Trbb, Bl AL ) ORKEREILZS gke THD
e, INAREY ] PEENIRLHETHD [ZOMOREEIE] 04
112 SHEIC—IZ 5 ghkg BNMERA I LD L LTOREEZRD | KR HE
FTHHEBMHALTND, (B 2, 148, 149, 150) [#FEEE 113, B 9,
i 10]

40
41

42

Wi U o A, RHlifEET U v A, Rt b Y v AR O aflififgh U v A

[ LN OFRBRVE DR R M OB IR 5 < L MR RIS 720198 (50 4 4EREIE AL B Rl 2 iF 5 2
BN IR D [EEBRFHFEEZZIC LERSHFNYEREOHTEICBE DL LML O 1 8RN B
(3B 13 [ElFies) ) (A543 A) (BFmEEROFE)

U FSMELOE BAEE 1T, SRR 29 F 00 [E BARERE - BRI 1Ll Eo& filEsl— B BIREOBHE S e h o
Teled, 28O T —FAHHA LT3 EMOEHEE LI EFHHLTW5, (B 2) [EE]
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(55 200 [EIFH A I THERE ]
ZHEMEE AN
IEfE7LFR D720, SEOEBRRCHIRAMES L bk 3, AHMEERICRHEH LIEEL
FTOTIMERL TZ S0,
(BIE%)
BRSEED~—4 v bRy b FRICE 2BIERAEOR FICL D &, HAl
FEta S5 % QMRS KSE T =T ZKDIRAFED 20 5L O NOHEE — HEIEIX
0.03 mg/N/HTH D, —FH, FaED 20 kL O NOHEE— HEBEEIT 0.28 mg/
NETHY, /N RED D 2R 2T OFRRHEOHTE A EREE2HRATHZ &
LT, Fo, B2 L oME— BEREIL, &FHmE (1l h) Tk, @b
Wil LT0.24 mg/ N/HTH 5,

FERLL
ZHEFASEZANLSTEWAEEREZ ARSI TN LE Lz, JHRAE2BEWVLE
j‘o
FHRLD

% 200 EFAESICTCTEHEMBEANDS THREOH 7=, 5 5 FEEFEDO~—7r
v bRy bR IEREICIE S < EBIREOBNNTIZ OV T, 4Rl 201
FFESICTCIHE RV LS TETHY . BHEEOREENH Y £1,

AREFFHA S & Uik, BB E S L R S B E O & 1
£ %, TMDI TiiEKAaHEF &b EE 2, £, BINS N2 ARUEGEM x5
fn H O—0E I bR & U CHEEB L CHHAT D 2 e d . AEENERE
ICESSKERELIY b~—F v bR 7y P FREIEFAEICES < B
DI INEREITEWEE X D,

BMSEED~—7 v bRy FHRICL2BREFRAEOKRICLD &,
[HERRERIE S ) KON THRREEKE T =T LK) OIRAEED 20 Ll Lo A
OHEE— HELREIT 0.03 mg/ A/HTHD, —FH., FrREED 20 UL EOAD
HeE— HEREIL 0.28 mg/ A/HTHY | /N2 RAES 28T 5 7O
OHeE—HIEREZRAT L & Lz, F72. EREEND OHEE — HIEH
BEiL, 2FkEkE (UL TiE, ZEbhis s L T0.24 mg/ A/EBTH 5,
(B8 145) [iB 45]

W, REMARESICBWT, S 24E 5 - TINS5 RS e B
THRBRES BORNY— AEREFEEMEREELMR LA,
ForBER Bt ORIt X du, o, THAREEES | ORI EBEEND, I[N
MHBRDEBRA~DODEFEENEZ LN-DIE, FIZUVA L ThoT- (B 144)
[(B 34, FERK], VA L, FEOEHICEF I TERIND LEEZ BN

48320 FREL LD NOBRE BN LR LB ORREZEICHBERITHRRH LSBT -2 Thb 5,
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Licd, HBEEEOHLH (ERMERE - REFEICISWT, 23 AL E,
BRIEH 1 BY7- 0 ERRRE C1 AU ERET S EEE LS, UFRIL, 4
oo E BAREERE - SREFHEICB VT 20 mLL EOFED 20.5% (2R 150) [E
10]) OHRIZE > TEOETHRERIND EMET D &, RIS HH
SeoEEEIL, bR E LT 14mg/ AN EREB S D4,

VL EX Y BUEOAREFEAMR S B ERO —Bbhivh & L ToEEs,
SRR (1l k) TiX0.24 mg/ A/H (4.4X103 mg/kg KE/H), £/,
20 Ll EOBKIEEIEDOH 5E Tlx 1.4mg/ N/ H (2.3X102mg/kg A/ H45)
EHERF L7,

7ok, THRERKET v E=U LK) X, SF 3 HEICHHIEE SNy
ThU ., WINWEHMEE THEEKET o E= 4K (2020 4F 12 A &SR EAE
FEARE) TBWTIE, Z0OM AR THIEEIBENLD
[HREE KR T o E=0 LK) HORO R biiss O IE L, 0.113 mg/kg K
H/H EHEFF L TWD, ZOHEREFTIX, THREEKET o E=7 LK) O
WERTRENTZHRAKE (0.2 g/lL) RETOSE I FEORLGEICHEH S, 27T
NS E S IEELCEAE LT SE LS. i S L TR E I 1LY
720 129mg AL D E L, ZOMEICSE I FHOHEEREE (48.2 mL/A/H %)
ERLTCNWD, 72720, SEBEORERNZ BB EN LT 5 L5
ZAONDHZEENDL, EEOEBIEIL, Y E - HERELY b
EZxrrrEnl- BE3) BT, LrL, SMBEED~—/7y hARR Yy
FHRIZ X 2BBREFHETIE, dREMIC THRBKET VE=T LK b
EENDID, KERNOHAAED THRBRES) KO THEBRKET VE=
U LK) HRO R bR & L COBREOEEZHEE L, Lk THEREEK
RT UE=T LK) HERO EEHEOHEE — HEREOHEFHEIZ AW ek
NP DY e

[ 196 [BIFHA =12 CHERR A 7]
ZHEMAZE A

W7 RBLE LWL 2D, UTOROEELY TR 7230,
Folta oLt S, F2, HBESE S R S n-0iX, FliTvA o Thot

(P 140) [3E 34, FERNFE]

M FRMSEED~—r v 32Ty N FREREFHEOR RHOMIE (20 Ll E) 123 TEgbhif e LT
DOEREIL, 0.28 mg/ \/HTH->T (B 145) [iB 45]. ZOfEIL. £2TD 20 HBU LOFOFHOERE L
EZbNnD, UL, Frletomilictisn, 72, THMBES) AR Shzoi, Ecvs o Th
%5 (B 144) [B 84, ERAR] OT, VA VBRI 2HICH-> Tk, FoOEBEEIZ, Tl neEX
bNbd, €I T, 0.28mg/ A/B ZHIEEEOH HEOHEE (20.5%) TERL T, £OEIE% 1.36-=1.4 mg/
NBEREHB L,
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TR KFET =0 LK) © MERERE] T MEHT 2R KRE] & FEAETLHRK
& D 2 RNTC, THRRERESE ) o MEHERE] TiX RETL2RKE] ORI RINTND
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- MHFEMEENLRENZE W, TOWEMBERES 1k & QMM KET =7 LKH
KOEFHE LTo @by, [EREEEXSE DO EERE] OFHE CHEiE
51 EWo FEHI. BIE 42 2k LiBsd. L L7end s, MB FGAERSE RN RO 51
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FERED

(IAEMAESIZ. ZOHHEZUL TZOEEHWEIN~] O e, T EDZ &G,
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)., THHBEZS) 0> b0 [Euffififgh ) v A HEOI I LA AY ((2) 12
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(ARt | & THAREAKE T =T Lk O GFHKkO s ((2) O&
LC) KO THfBES o250 TEolifiiBh ) via) RO UL, 4
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Zole o EBRENDILOEFELT, s » - | IEELE L,

RRGEASEI=

48

49

[w—lrT 47 VLAR—=1) (201242 A8) 12kpL, [Tha—n% 1%RMICIMZ 22T, @FOTA
VEBEL THL T NIV ERET DL HESC, TAa— U EARETICRESED HiERERH Y KA
MBEOEM T/ T ha—L UL Z2HELTWS, | t#iah s (BB 151) [4 1% 04],

AFMETIE, /o7 Nha—nLUA OHGEZ, BHFOTA 2 HEL THhET NV a— L ERET D HES.
T — AR TICRBE S S HER LY, BRI O TRTO/ U7 a— LU A L OfFRE LTHW,
ZFOMITIZ, TA T A AROCNAR—ILT A A NERGEND, (BR152) [Hi17%02 ([134])]
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2026 FO THIEOM AIZEET 2 EimI Ik F ok CTHERE L E Lz, SRIOEROTE FIE
THICEGZG TS WEH A,

ZHBFMASHZ AN

FLAUCRI L, MRV LE L,

JEA S (BB ET) X, 2o T Aa—L UL 0E 20 mkliEnHE THIE
RLED OO, @E., O 20 A EOFIZL - TERENG LD EEZ LI
LEBMHALTWS (1) [ZESER], AEMHFHEESIL, REFTEDOEEDL
PE 2 (BIR154) [B 29). /o T a—LUA 0% 20 Ll EoFIC k- CE
MENDHDEREL T, FOEMELHZTHZ &L L,

BREICBITS v T7ha—L UL o OEBREOHIICHWNS Z ENTE D
FRIFREON TS, £Z2 T, Eit2. 126 2B ERESRIEEREHIZ X HEM
IR FeE B OHEE (2020 4T 1,158.5 kKL/4) #HW., ZhzEFR4ED 20 Ll Lo
AH (105,407 T A) (#155) [1E 25] THL/ZME (11.0 mL/A/4E) 21 H
M-V ICHRET D & ZTOEEEIL 3.01 X102 mI/A/H & 725,

WIZ, 7T Nha—nTA 0 20 ikl EOFIZIA S SEHNTEBEES LD D),
DO, FFEDEMIZE > TERINDIONIZONWTHELIEEZ A, flx
DEREIZIILOEDRHDH EEZ NN, ZORIZEET 2 722 KE
MBS TR Z N TERD ST, L Lan s, HMEEERIEEEE N
MEEEmMOEmE VIS T 5720 12, SROFBEHEOLELEFHETHIZ
BoltFEdH LTS (% 2) [MEE] o328, EEEOCOH D
FaPLIIE S TERS L, SIBEEOH 5E5 LS DOFE (20 Ll ) & T
IFEREICENE LD AREERSH D L E X, T2 T, RKEHEOH DH DI
IZEoTRTo /T va—nUA U REREND EFEL, E0EE (G
TOAE[E| U - R IC BT 20.6%) (2 150) [i8 10] % k52 20 %Ll 1
DONDIZE U THE LEGA, TOBEEIL 0.147 mL/A/HO & HEFH S v,

[195 [FIFAA ST CHERR I 7]
FERLD
F 1 FFAESTO TEmAEE 2, T BV EIES Z#EIELE LT,
1) 2026 FWFSD ) T va— T4 o OfGesE (12,600 kKL/A) OB H HEICHER 5 i
o]
2) WEARFEHE (12,600 KLAE) %/ v T ha—L U A v OEREOHEEHI A Wnwo & b

L7=FH 2B

50 R EYEL ETEEEE 1T, SO A AR EM TN 54, 2026 FEO ) T Va—L T A v OIRGEE
1T 12,600 KLAEIZ72 5 L OFEZ LTS (B 2) [BEEE] LArLARn o, MEReHEIT, 2026 £0
JUT A=A R () TAa—nIA4 RV A OBREREORFHIEDD ) T va—LyU A
CORGEHBEOEIEE N ,) & 365%EHELE ETHRESNEZLOTHS, (BB 156) [ 1], AHMH
ERIE, Y%/ VTN a— T A CHENEBEEG EEGEEO TN LD E ZARKENT & KD 2026 4
B ) T a— T A v OBRERIARD WL MR ONR -T2 Enh, YR HEE ) T
Na—nIA OBREOHFHIHW AW L& LT,
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3) YR HE (12,600 kKL/AFE) #HWCHE SN 2 > T va—v U A v OB EEZ IR
Z DOHIBRIZFE,
2. (2) © JvTNra—nIArmntboERE
3. BREHHEOE LD

WA L T B O IE 47, 50 ZH DO THIBRL £ L7,

HIAHMEA
B LE LT,

FHEEEE () -
2026 FEO T HIEOMEHIZE T 5 iamLiE FEI THEREL L £ L7z, A RIOFEROGEHE 5L
TEHIZEB TS ER A

ZHEMAEE A
FLEICEA L., #ERR W LE Lz, o, MEEE 47, 50 #HIBRT 22 &2k, LIBROM

HES (KXPbED) OEENRSLEL RV EFTOT, BELBBVLET,

(55 189 [MIFH#A 21T THERRW 2]

ZHEMEE

1) TE7 ) DOIEDBEIET . R 1T FE~ R 19 5 R B BUEE - EIREHRAIC SV
T, MEZAMF L, “FAAEMERIEL, Tk 22 FERMEBRUEE - BIEHEORIEF EERE
£ LEOO] Iz o Tnd,” FE L, PR 22FEORMEZEDSIHS LTI T
L X 97D

2) M s521%, [[E33] LV, 20.02—228¢g L7320 £,

HER LD -
1) ZERZHEFEZ, WEZEBMLELE,
2) TEREBELZ, WES2 ZEIELE LT,

FTo, FRK 1T A~ 19 FE R METUEE - BIRERENND ) T V3
— T A L DOEBRE DEGEGED Z ENTEX RN, REMFHESICB O T
RBLIZEZA, 20 TERMA WM/ oThva—noAgy (HDHWIE, UA Y
TAANKE MTVa— LT A TRa—LT7 ) =0 5% )T )La
—NVIA U EFLTWDEEZLNLIREM) FBETFoTEHT, FHHEND
ST Na—nNUA L OEBEDOEEER/RD I ENTERN>T2bDD, K
FAERIT, SEHI A ML — bV a—2 (RREH)., SEIRMEELY =2 — X,
SED T0%RATADEE LIS E D 10%FH A0 EOEBRE N ) T v a—
NITAHERLTWDEHEL, 2O ORMOEBERFOEIGEZ RO L Z
AL 20 WLl ET 3.28%52 THh-7- (BH158) [ 33), £Z T, Zh oM

DERFICL>TETO ) o TAa— LI R EBRENS LIREL, EBRE

51 AR RIL. PRk 22 EE AN EEAEE - BIERE ORNIEHELEREE (B3R 157 [B36]l icExLHb
T3,

52 PR 1THEE A~V 19 FERNERMEE - EREREIZBNT, BEIA ML= Pa—2 (RAEH) ., &
EIOWRMBRTLY 2—A, 5D T0%RTAVEHE RS E S 10% R+ A0 8Bl 20 mll b SR EEIX
0.737 g/ N/H ., F72, 20l LTI O DOREMEEBIT 285 O FHEBIEIL 22.8 g/ A/HTH D, (M 158)
[i& 33]
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DEEE L 20 A EO NOIWZER L CEHE LGS, /o Ta—vUuA iz
ST AELOEBEREICBITS T a—LU A OEET. 20 5L ET
0.932 mIL/ AN/H & HEEF STz,

Pl REMEESIT. /T AI—LTA 0N 20 B oS ToHIC
Lo TERINAMEMITIEZEZIZS WD, /0T ha—1LUuA OfREs
0.147~0.932 mI/A/A & L7,

[195 [FIFAA 2 12 TR A
FERED

% 189 MIHAS TO THEmAM E 2., UL LXKV ) »olhFEABE B L. 20 Ll Lo
ANATERLZEGAOERE (3.01X102mIl/A/H) ZHWRNWZ L ETHALN Tz
—VUA L OEBREZAT L E LT,

HAEEMEE ()
R LE L,

FHEMEER () -
2026 O TR EOM B 2 im Tk F ik THERE L £ L7, ARIOERORE ST IE
TRIZE R S SV EH Ao

ZMEMZEAN (5
USRI L, MRV LE L,

(2) Jo7NLa—LoA4 ohsDERE
® ZEIERR
AHMPFAERIT, £ 5 OFHAEERERICEIT 2 THRERES ) © (b
it & L CoOmRKESFE (035 glkg) BN/ T a—LU A KLz
GaaREL, ZCkF (1) THEF L, o7 va— U A OERE
(0.147~0.932 mL/AN/H) #F L., /o TAha—nLUA rnbo [HRRE
M OFEREZ CEbE S LT, 5.1X102~0.33 mg/ A/H5 (9.3X 104~
5.9X103 mg/kg RE/H) &HEFHL 7,

(55 189 [MIFA A =1 CRERRWE 7]

ZMHMEE -

JEIE 88 12D\

1) MiE 36 OfEEX Y, 827 g—22.8 g, 2.9 mg—8.0 mg, 5.3X102—1.4X101 &7V F
7

2) 1.60 mI/A/H Of BICHITER S 34 2. 22.8 g/ \/H O LICHIEE S 36 24 L TH< )
NEWLOEEBbhET,

FERED

88 )T Na— VUL OEE 1 ELTHRE LR,
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1) 386 228 g/ N/HIZ, (/o Ta—LUArTlERT,) SEIAXA ML — P a—
A (RERF) . SEIYBMRTY 2— A, 5E D T0%RH A HER S E D 10%EH A
DECEE (LA, &b T T484])) © 20 mkll EoBEE OFHERE T,

JEE 38 TIiE/ v T —nUA b OEBREICEET A5#HZ L TWHD T, Hi%22.8 g/
NBITHE3SS THEEALTEY FHA,

728, 8.27 g/ NHIZ, 20 LD 4 B OBEE (975 /3—k> XA L) THUHIFRL
FONTW=OTHIBRLE L,

2) M 38 f1. 1.60 mL/ A/ BICIXMESE S 34 2 LE LT,

@ HUGLAAY

(5 200 [AIFAA S TR 2]
FERED

TR KT T =0 LK) OFHMEEICBWNT, TV E=U AL 450 TIE, BE,
LEASNIESTIMMNSERTIETHDLZ L0, e L CTERT 2513 EE TX
HEHBLTHWET, BV DTLAALANTONTE, FREOHMZTH5MBENHLTL X DD,
UTFTOEIIEBREBRTIEEFER L TWETOT, THitzBENLET,

PIAEMEE
BRLOANFIL, FNTEBOWTRWEEWES, F2EE 1 HIZ 2000—3000 mg < HWERT
LHZH0TTOT, EalifiiEh U v AHKON U T AL 4 OEREZT IS /NENVEESTHR
e W ET,

AEMFAERIL, R 5 OFAEERERICHKITS el Vv A
O bl & L CORREFE (0.35 glkg) 2N/ T a—LU A iz
BAELEBAEREL, /v Tha—LTIA fERLE T alliiiiah v
U] ROV T LA F U OBEEIE, 8.1X102~0.20 mg/ A/H (5.7X
104~3.6 X103 mg/kg KEH/H) 4L HEF LT,

AHMFHASE LTEL, 1. (3) ZEEX, /T Aha—nLUA 0 inbE
maEnz el v a) BERODY AL A BRET, B FBA
FEOOEIRT & LR L CEE TS LW LT,

3. EMEHMHFDNFTLD

[ 189 [FIFHA 2 12 TR A

ZHEMAEE

JEIVE 41 (22T,

1) #5945 L 0.144 mg—0.143 mg TIERWTL & 9 7,

2) HE36 DIEELY, 8.27g—-22.8g, 0.185mg—0.277mg 720 £9, 1.60 mL/A/H D
F EICHEES 34 %, 22.8 g/l N/HDOA BITHEES 36 Zff L TEFNRRVWLO L ED
nET,

4 1., 2RO LY, Valifilgh Vv aAnLAELDZ U UALF U RO ZBLREOWEEOLIZF U TH
DM, UTOEBYEH LT,
el ) v HROT Y U LA 4 OEBEE
=R bRiE L L TCoRKREFR (gke) X/ o7 Aa—L U4 ro—HERE ml/A/H) XBU 7L
F v OXE ZBbHRE O 1 &
=0.35X% (0.147~0.932) X39.0983/64.06=3.1x102~0.20 mg/ \/H
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FHRXD
1) TEREZBFEZ, BELE L,
2) M50 F1. 1.60 mL/ A/ HIZIEMIER S 50 24+ L E Lz,
FORD ZERIZOWTIE, ITE 38 Oit#EioMmEHE R 2 F 2 EBIEW= L E T,

EHEREY (754) :
B 189 MFHEASTO TiEmA s E A, Tred LBV 0 #EELE LT,
1) 2026 KD/ 73— LU A v ORGEHE (12,600 kL/A) OFEH FIEICHR D FL#
% B
2) YR E (12,600 KL/A4E) 2/ o7 va—L U A o OEREOHEHZH WD L &
L7-# %2850
3) Yz HE (12,600 kL/AF) ZHWTHERHIND 2 T ha—yU A v OEBIEZH IR
Z OHIBRIZAE,
2. (2) D JvTAa—LTArnbOERE
3. BHREHIHEDOE LD
WA LT =B O I 47, 50 = HHOETHIBRL £ L7-,

[ 195 [RIFRA 22 CTHERWE 2]
HERLD
% 195 FIFAE S TO ik %‘:E’kix KELOD MAx NZH- T, YZEREL LR D
BERT2EZNNDLLEEZD] OEHSITHESe 261, 1. (1) QOHEFHIBWTEE SR
OEREE LTHEL 482 mIU/AN/RE, /o Ta—L T AL LTERT S EIREL-
BRI TN a— LA OHENLERT D BIMEOEmRE BT 2R E2ERLEL
7o THERRAZ BV E9,

HAHEMES

BuwEBEWET,

eE L, EERICE, 482 L W IHOKTF L EHNR U A L OBIRETH - T, LEEHILEY
2L DUIAVEBRLTHWDILTTT, TNETXTC /Uo7 Nha— VUL CEIBLTE
By EVOTEHEELMLELZONL LNEEAD, ©LAZ IV STy RmOANN ) T a—)L
TA ST (VA ZBMLT) BT L1EBXIZKWOT, U ESHEVIRELE
NTHETEBEMTL2OEFEL v E g4,

AHFMZEE
ZORTERZVNAL Z LIZRmDY A, HER_2HDHDT, HERTLHLEL, @
HEIZ TSbIZ) REMTRETLEIVDL LOLERA,

FHRE
TEW-TERZEFE 2, T&8612) 2Bt LFE L, JHEREZBEWVLET,

AREEMER
BEREOHFHIEAT SRR, I TRt & BV ET,

[ 199 [ 2T CHERRWE 7]

FERELY

S0 6 HFEE 2 MR A/ REERERS T S I TAE SN, M EED~—/7 v |k
N2y NEREBIREFAEOEEABE 2. (1. BEOERE (1) ik omEE%
KIBIZIEIEL, ZHUCHADLEIECTEREHHOFT LD HEELTEY £,

HAEMEE
Buye HunES,
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ZHEMZE N (1548) :

20 ik LA EOFGEEIE O & HHFH 2B B IERFHEE LT, P160 D () NIZRHENH Y
FITN, B b FEO~Y—r v ATy M HFREBREFREORKRICEIT S5 20 sl EOXRR
HOHE - HERETH S 0.28 mg/ N/HOMENG, FHHEBRTOMHEZ IO TIC, (KEYHZY
OHEFFEZFEH L, UTOHBIZEF LTIV 2RI nEEZET, £, B &EFT
(P174, P194) IZH KM THF < ZE 0,

2.4X102 mg/kg {AH/H—2.3X102 mg/kg KH/H
FLZOEEEITHISHE, P174 XN P194 QLI FORE G ET L7ed EBWET, Tt
T,

2.49~2.99x102 mg/kg AKH/H—2.39~2.89X10-2 mg/kg {KEH/H

EFHEREY ()
ZMEMEEZ A TR OBEICOWT, KIS TRBWELE L,

(57 200 [AIFH A 21 CTRERRWE 7]
HEERELY (F8) -

THERREE K T B =7 LK) OFHMBEEICBNT, TYyE=T AL F O TIE, BFEN
SIEASNDIESTRNMYNSERTHETHDH LN, BRTEH LML THES, B
T LA FNZONT Y, FRROHMEZ T H2MLERHHTL L I, LFTO LI ITELEZERLT
DREREERLTVETOT, THREBENLET,

HREMZEE (54) -

BROAFIT, EOVTBWTRWEBEWE T, FEEE 1 HIZ 2000—3000 mg < 5 WIS
HZHO0TTOT, Colifiigh U v AHKEOH U T AL A OEREZT IS /NENVEESTR
WERBWET,

ABMFHAERIL, AE0O THRRES ) O ARG ER L2 E 2 72 B
¥ & L COEBREIL,

<205l ETCIx, ERE 1. (1) OHAEOEEE (2.3X102mg/keg KE/H) KO

2. (2) OO oTnHa—nLTArnbOEE (9.3X104~5.9X103 mg/kg
KE/H) #4831, 2.39X102~2.89 X102 mg/kg {A 5/ H 55
AR W || B s

2B, 20 UL EOHEEHT, SESWHMET T a— U A U HVREEDEMIT
A SN TERSNATEEZEZEEB LZLOTIED DM, Yk E 0L DI
ETHLDOT, flx NiTho Tk, UZEBEREL LRI BEERT2EF1/ VL L%
Z %58,

5 T a— UL 0%, BT, £D 1kglZoX “EMbHIEE S LTO0.03 g UL EFEG LW H i TR

W) ZEH LTI 6w EoERAERE (& 5) OT, BUIEBIRES., Y%ERSNEZ T ra—u
TA DD "B bR S LCOERER, 1. (1) Tiro#iElcEEFh s tEx oD, T7hbb,
2. (2) O T ToT-HEI L EELEDRH D EEZHNDHDT, BEEEDILRBREILHEE L 72> TV 5D,

56 flziX, 1. (1) OHEFHIZBW TS EIEOERELE L THEEL T\ 2482 ml/N/HZE, /T va—

UA e LTRIT 2 L REL, &6IC, THRMBRIESE) 13, T OMAEER T/REN TR E LTo
WRFEAFR (0.35 glkg) DETH/ » T Na—LTA GRS D LRE LTI SE, ZhbaRRLET,
482 mL/NIAD ) TN == T A DHp G THREEES ) B3RO LR 0.306 mg/kg K/ A 2 I
TLHAREMSH D LHESND,
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-1 Ll E 20 EARmOETIE, EfRl. (1) OBEOCEREND 4.4X103
mg/kg fRE/H
D &M LT,

Fo. Ao THRRES) OFHEBSIEREZHER D) U LA F 0 DE
BE, b PARFENOERT &L I L THEH TX 5 &l L7,
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V. EAERVEREREEFICE T LM

(55 200 [E1F8 A 2312 CHERR ¥ 7]

FHERLD

BOEICR T DM, EEHERISIC R DR & b IS, THRBAKET =17 K] FH
BOLREIE LIBT3 A8 CEEDTOVET, THREBEVLET,

1. BEAEIZH T 5L

7 Rk 15 47 A DRAEF#EE GO THEET FU T A TRERREE T KV
U, TR e ), TEafifiie T Y oA KO T affififg iy v i)
OFEMAIEESRIE CGIREME LTHEEREDT Y AT FEOFLEE D ZiBIN3
120, T~y aRT b & HBUeA VG ICEET S (LA
e L CORKFEMFREIT 0.50 gkg Kii) &bz, TLEEIITH- TIEE
D1kglZOX 15 gl EEGFLARVWEIICT2EZEBMTS,) IR DR ME
SERHIOKE (Z3H159) [B 12] T LT, BMEeLZ eSS, FFE9

HICBLFo X icmmLTnb, (2HE160) [181]
MBI DWW TR - AR SRS BN EAE SR SEME - Iy
BIRESICBN T T [ZFOREMEICHOWTEEM THT-exticgd & 5
VETRWEEZBND | EOFMBEORERIT, YERESLE L TENULEEZD, |

A B2 2 ADEAEBE SO THEREEKET V=7 LK OFHE
TE M OB FLHER T L2 AR D R i R RS B O IC kT L T, BB E2ER
%, R bR K OVE AR 2 g E & LI RN E e, B R, Atk
miE, KBRS, B AME, ERSAEEME, B MBI A2 A% ICET
% b O &GV BT, FE 12 A THEREBKET > F =7 LKBEN
e L TCEUNCHERAINIGE. BeMEIBREN R neEE Lo, FF—H
BREZHETH2HLET R, ) EEMLTWS, (2R3 [B17]

U USINRHMEE THAREEKET =T LK) (2020 4 12 A BN EEEES
W) IZBWT, TV =T LA A NZOWTILL T LBV FE L T\ 5,

[TV E=TU LA F IOV TIR, BEICGFHISNTEBY, £20%, i
RAFIIERD G TWARNT & n, ENENE LK OEHEMEICE T 2 EHI To
o T, WY THEREEKET VE=U LK HEREOT V=0T AA A
VEREIE, B MNIBWTERENGEAINIELHR L TEA TS Z &
NH, W E LCHEOICERA SN GE. By THMEBKET v E=0
LK) WCHET DT BT A T AT Z MRS 20 E BT L=, (5]
&b v) ) (B 3)
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GO W NN N DN DNNNDNNDDDLR R R R &2 ok e s
N O © ® O TR W RO ®©®-1® TR WD RO

2. ERHEEFICE T HEHE
(1) JECFA 231+ B 5T

JECFA 1B\ T, bR & ORI R T 232 e S TR 0 |
INENIROE DI FEOHLNTVWD,

1973 D 17 AR EITBW T, LA & O AR RS 2 51 L 725 R
TRRERRE R OERERERE L — T L LT ADI &, “Ebhif & LT 0~0.7
mg/kg RE/H L% E L7z, (2161, 162) [63, HHEEEKET =7 LK
21]

Z D%, 1976 FIZHMBEAKEI LT T A 1978 FIZTFT AWl MU o L
1983 E|CHiMilEAKFE S U v AN —7 ADI I[Nz bz, (B/163, 29,
164) [iE1, B2, B3]

1986 “E D 30 [AIS ATV T, E AT & OVHRRERIEES 2 A L 7 & 5.
DIRTICERE L7 e i s e OVl sa 7 — 7" LT ADI (- f{bhiiss
& LTO0~0.7Tmgkg (KE/H) DHEFFS Nz, Fio, dmEEEIRICBUR 2 NIk}
T HHBEIZOWTRE 2T o 7R, OWMBUEDHEE 25T 5 - DIZ#i e T
NNUFRERHELET D @FE TR R EH OB BRI W TR S E RH T
%, OMIZHEE e BRRGF T ENR S 2 GE8IXTOEAEZHRT L Lz, (B
89) [116 (RHAiEA/KFET =1 LK 24)]

1998 4E D 51 [AIES ATV T, E AT & OV RTRERIEIE 2 R L 72 /5 5.
DIRTZEEE LT B LA 8 K VR H 7 v — 7" LT ADI (ZER{bhfi sl
ELTO0~0.7Tmgkg AE/H) NHEFRFESNTZ, 2. T o OBIEHEG M TH
NIfER, £EZ Lo AEEO RS REZ AV 2B IERERCIX. ADI % FE
S 72 h, GSFA ERE O & o R Mt O FiPH 2 H\V 2 B ECEHE TiX, ADI
Z bBlAlo7z, ZORIZOWTIL, GSFA HRICINFH I NN O N [H
L2 BEORMBEOHHEN —BNICHEOREHEHELY GV D L
SEhTwb, (B 98, 165, 166) [117 (HHEEKET E=7 LK 26). 64
(FRERKFE T U E= LK 25), HiliBKET E=7 LK 27]

2008 FEDH; 69 [ AIZIV T, ER ki o M OV HREAE R0 D 1 X < BZREAMm A3
TS, —EMTIL ADI OfFEANTH 223, mEEE TlL ADI % il
LTWa &Sz, ZORIZOWVWTIE, WL D0 OHEF 2 — B OB OB EEH
BERERICESNTEY . FNCEBIT 2 8MICOV TR RIS & 725 2 L3

v riifiifg ) Y v A B riifiniEy ) v A RS U U LR OMEREEKE T U T A

8 v riififg) Y v A B rilfmiEl ) v s, EREET Y UL iERKET Y U A SRRk E T
UL, HRRAKED ) U LR OTF AREET B T A

5 EHHiER I VYT A ERHERERY Y U A, RIS b Y U A HRRA VST L BRRD Y U
L, HERRER T B U U A HERRBRAKFE VT T L BRERKE S U U A HRERKFE T R Y U AR OT AR T
A7

60 TEfRFRAKSE AT Y A IR SE D Y U A TEREKE T Y DA gl U v A, B o g
MU DA HEREES ) U A RS Y U AROTF A GEET N Y T A
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LbILTWbsrZ e, EILICRERM~DERFIENRRD Z 2L >D2, ADI
ZoEE L7220 KO AR ORAE T IEIT 3T 2 A28 D HELEO R it~ D B £ %
O O HEOBADEEBETN&E LTV D, (ZR167) (e
KET E=1 Lk 28]

WINEmE THEEKET o E=7 4K (2020 4F 12 A BREZLTE SR
) ICBWT, THREAKET =7 LK) O JECFA (28T 25FHEIZ DN T
. SIHD ERBY ELTn5,

(HAREEKE T VB =T LAKOLZEMFMITMR TE ooz, (BIAKD
D)1 (ZH3)

[ 200 [FIFRA S 12 THERE A

MAHHEAZES
[FASEB| 1% KEEBRAEMZSES ] b LEFA, HERLTIZEN,
F72. HE 61 DR, OBANEYNTWET,

HER LD -
DREEBRAEMFSES] DELWHAGERTZOLY TLZOT, BIELE Lz, #HE 61
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L O R e st 2
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L, HMBRKRET =0 AOMWE, ML, EEOBRE, MHAERENL, I
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(5 197 [MlFA A = RE o Rkl
FERED

FHEOFEEOEME 2, FEREEER L0, JHEREBEVL £, £, R
B9 2 & SR ST 1 6 D 31T S U, AMHFEHlI SR B D U 27 OHEIZD
WT, ZERZBHEWVWLET (FEEREREZETIE, TADI 28 ET 20T LW IHIARE
sl CwEd).
<FEMEIZoONWT >
THEEMSE N (HH)

WA LT, FRISEMKILIH Y FEATL,

FOEEMEE
FLHANBFICOWTERIZI TS VWER A,

EEsEMZHE AN (5H8) -

(Tre /) AR (B#ERZ) 2L TEY, RAFEORIUT THE7 v b ERLELE
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20 %Ll ETix, 0.184~0.139 mg/kg (AE/H L7225 EHERE Lo, 7ol 20 Ll Lo
. /N RAEY ZRET 570, SEIEBLOY ) T a— T A U REEEDE
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20 %Ll ETlE, 0.184~0.139 mg/kg (AE/H L7225 EHERE L7z, 7ol 20 Ll Lot
FHEX, W/ R ZRET 572012, SEIRBLO ) T a— LT A U REEEDE
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ELT.

FERLY

ZHBEMASZENPLTEWERZREAIIKM L TEY £9, JHEREZBEVLET,
ZHEASE AN

AR OCEICRE L, LTOHEY HrEERERENT-LET,

(5 % (EIESR)
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< BI#E - BEFF>

A PR

ALT Alanine aminotransferase : 77 =73/ 7 A7 =7 —F

ANZFA | Australia New Zealand Food Authority : 77— A 7 U7 « =a——
7y REMR

BMDL | Benchmark Dose Lower Confidence Limit : X F~—727 F—XD{5#H
X[ DT FRAE

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

CHO Chinese Hamster Ovary : &% f =— AL A X —JIH

DMPO | 5,5-dimethyl-1-pyrroline-1-oxide : 5,5-3 A F/L-1-'0 U > -1-4F T K

EFSA European Food Safety Authority : BN & 522 21 RS

EU European Union : BRMEH &

FASEB | Federation of American Societies for Experimental Biology : K[/ 3Zk
Gy liNey

FEV; Forced expiratory volume in one second : —f) &

FSANZ | Food Standards Australia New Zealand : 74— A N Z U7 « =2 —T—
7 v R R an A ERE RS

GMP Good Manufacturing Practice : i 1F 558 i %0

GRAS | Generally Recognized as Safe : —fiXIZZ 4L 72 LD

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

JECFA | Joint FAO/WHO Expert Committee on Food Additives : FAO/WHO &
A £ n TN B P

MNNG | 1-Methyl-3-nitro-1-nitrosoguanidine : N- £ 5/L-N’ -= f2-N-= f &
SITT =T

MOE Margin of Exposure : [Z<{ #E~—

NCE Normochromatic erythrocytes : 1F 4R f £k

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

OECD | Organization for Economic Co-operation and Development : #&# 14 /7
[ & B

PCE Polychromatic erythrocyte : 25 %44 7R ifi ER

PMA Phorbol myristate acetate : ="R/LAR—/LI Y A7 — K7 &T— |k

SCE Sister Chromatid Exchange : fififhk4u a3 K25 #a

SCF Scientific Committee for Food : BN & LA FE B S

SOX Sulfite oxidase : Hifiifig 4% > ¥ —&

TMDI | Theoretical Maximum Daily Intake : Pl K — HEEE
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