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WEEBZXLND | LOFORETIZ, HEERLE L TRYLEEZD,
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2 ) ) OFHEE (2014) IZBWT, B RARERMREZERT 52 LIk, HILE
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BRICAD L ENTWD, @ b TIET =0 A A I THECITR
FRIZEH I, Rt S D & S Tno,
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FoT ORI, B MCBWTEBENOEAEAIND T VBT OBEOEEBOFFHN
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SNTEH, ZNTNROI I ELEDEN TS,
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B, TEALRREE KN OHEREREE v — 7 L Lo ADI &, b LCO
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1986 FE D% 30 FIS ATV T, ER bt i M OVMAR e R0 2 FFAl L 728G
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1998 FED 5 51 FIZ AT T, e ki g & O AR e A 102 FFAlh L 724G
Fe. DIANZRRE U7z e bhise K OVfiRi s E 7 v — 7" L LT ADI (—ffk
fiizg & LC0—0.7mg/kg (KE/H) DR ST, £70, b OEBIEHEG
PITONTFER, KEZ L o RO R EEE FV 5B REHEECIX. ADI
% FlEl > 7223, GSFA BEREO i & il ECR AL O 2 v 2 B EEHESE C
IZ. ADI % LR - 72, Z ORIV T, GSFA BEZEIZIHE S - B0
FARKEL D 2L FEORMEEOEHED —KICEEOREHFERELD &
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BRI SV THY . ENICERT 3 BRIV TBAMI L 25 = &
PELHTNG 2 & [EHZ LR ~OE LSRR D = & & Lo,
ADI %7l L7200 & 5 AR IRA7 7 1T 3 2 TF9E O HERERo £ iy~ 0 i
HOM A ROR DL BET & L SN TV, (B2, 28)
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FREAHEAI2IZ DUV T, 1976 FIKREAY ERAIFEE (FASEB) (2 X 25
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e, HMEEKET E= T LKICEET AME L LT, B bk E &k OVl
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AT E L TCOMERIBAEZET = AOfEHIZHOWNTIE, A%MEE L
DL EMEIRDERITRB D b= Lm0 7=, (R 3)

11, FHEZFORBRVFNYIEEDHE

Ao, I THRRREEKFET o E= 7 LK) 1I2OWT, BASBEE TN e L
TOER OB IEEOREOEE N2 i, BREENPID L0 &0
5., BREHARE CEK 154E5 H 23 HIEHH 48 5) H 224 5LE 1HFE 1 5D
HEICESE, AW EEZESICH LT, RMEEZEFMOEGE N SN D
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NZENBTMY & L TORE RO EIEDO R ED A HEIZOWTHREFT 5 & LT
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I. REMICRINEOHE

FREFEEFEICLD &, KPP CTHEEEKET F =7 L0 DAREE L 7= SRR SE
ATV ROT VBT LA F DD G, WREEKFEA A4 0L, B b & E#nk
REIZ&H Y | pH2~5 OFIFH CIXHMEE KT A A 23 2/3 LA EZ HD D8, L0 ohfg
PESME T I RSO ENEL 725, T2, I E L TERS LV @Rk
W IZAERNOK &G L, WRRERKEA A4 WA 4 245K T 5, b
OALFFEITWAL B ITBAT L. pH MEEVED BN TIE EICHRERKE A 4o O
fERfizE & LTI EN D, S HICBICE TBATLIZ b Ol3h o pHEREEIC L D |
FACHRRREA A L HRERAKEA A L L TRIREND EFHHL TV, (B 2,
31)

INHEDZ NG, T U= A A A AN BRI & O ARERYE O+ 2
NOREMITIRD MR A IR, U THRRERKET Vo E= T LK) ORZEMEICE
T OB ERAIIIT) Z L& LT,

TR LA T ATOWTUL, IR E 7 =0 A A YN L— | (BF
20K 1 (2014) F N WEET VR =D LT VE= UL BTV I = L h ) 7 4]
(2017) IZBWT, ZeMIBEDHAE LT, W (7 o= b VL L—
M XX BT AI=0LT7 =0 Lh) 28T 252 & THRRNICERVIAEND
TUE=TOREF, B MCBWTEBENSEAINDT VE=T OBOEEOHPH
WEEBZBIL, £72. B MERNTELEINLET V=7 LEBRICREFT SN D & & 2
HILDHESNTNDZEND, B2 EOBRRITIRWEE T, TDKk, B2
RO LN TNRWNWZ &0 D RFHHZETIL, 7 =7 OENENE R OFMEOMK
I bzt &Lz, (B2, 20, 32)

1. KREIRE

HREEKZET =T DA WBRWE & LI ANEERBEGE IR ST
Wiz, Fiko L0 TER b K O R ERE A BRI & L7 R B EGRE A D
T, BREMIZHRMNZITYZ L & LT,

(1) RIR
D WU (¥R, Tv bk, YJ) (Gibson and Strong (1973) ; JECFA (1987)
T5I/A)

TNAE Ty b GREL - HERIAE, ABE3IL), 7L e 2~ R GRfE - PR
A, &BE6~8L) KOT B Hv (BE1DL, M5 P8 (2, [3BS]HAiEET k
VU AEHIEREBEKET N U AEKE, 50 mglkg (“RbiEE LT O
BETROBET RN EwBINTCND, TORR, ~7AKRT v MZBW
TG L7z 35S OF) 70%25 24 RefEILAPNIZIRFUCHRE S U TWD Z 2006
Gibson and Strong (1973) 1%, #MEIFHLE N ORRIRINEND E LT
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W5, BB, AT, &5 L7 35S O 90%70° 24 B LAPNIZ R Iz Hit &
ncTwns, (BH33)

@ RN, HEM (S k) (Bhaghat and Lockett (1960) ; JECFA (1987) TEIH)
Wistar 7 > b (. 12 JC) (2, K 5%FHY4 E D 3.46% ° a fiffiiz )+ KV
AR AR R L2 2 A, 4 R CRE L72Ri s D 55.1£6.24% 23N it
fig & L CRPICHREIE S =, (Z21E34)
AHMIHAS L LTI, 7y MY e lliffiigr ) v Az &5 LzGe, b
7o & 4 FERBANIC 55.1% L ERRIR E NS &35 % 7,

(2) 9
@ 9. KB (DY X) (Gunnison and Farruggella (1979) ; JECFA (1987) T
S51F)

—a—Y—Jr RAUHF (F, 8P (&, HAEE GEIA) iK% 0.9
mmol/kg KE/FH O H& THHIRIC 0.6~6.0 FrfiEwi 545 = & CHE)
AR L4 o oD BT ER R B A& 400~650 pmol/L (ZHERF L. fili e ONKEIHRIC I 5
S AR R A PR D RER F i STV D,

Gunnison and Farruggella (1979) 1%, S A /LR U FRIEE OFREEIFTO
FDEAE, FC 38V TR 900 K OVKRENRIZ IV T 9,000 nmol/g FofREH F (&
ANEKRVEEELT) LB E L, ZROLOMBRICBIT 285 2 KN4 HEIZE
TR ED SRR UEBBEGTEND, & S AR UERRE IR ST
P UL FPNE 2~83 HIC/e D EBE L TWD, £, LRETOFERIZIHB W T,
IR, e, OB, AN, ERE. ARAL B DRER. REEL. ARG, B OVR
IZBWT, BRHATEERED SANLVKRUBITRO LN oTcE LTS, (&
fE35)

@ 4H. et (4 X) (Yokoyama 5 (1971))

MR A X (MERIASER, 9 L) OAVEHIALE 2 L7z EXGEIZ, 20 X 50ppm
D[358] " LR & 30~60 /MM AL S CTliEY > 7 VAL, B
Bt e OFEFEHTIE O ME B RESIE S iz, 2 OfER. BENTIED 35S DEIA
. IS 358 JEEE DT DT o CHAMIC T TEY 64.4+2.3%Th
ST, Fio. 2 VEDIMHEY > 7V OIFGEHT I 7y & B XIKE) L, 358 D 4340 & i
Rz ZAH, HIESNTZBS DI H 41% KN 38% N -7 a7 U Higy, 18%
KON 20% N T VT 2 SIS 54T LT,

14



@ SEEH
UUTOERHZOWTIE, MARGOREEZ R LIEHATHLZ b, 5
GebE Lz,
a. 91 (9H9F) (Gunnison 5 (1981) ; JECFA (1987) T35IA)

Za—U—J  RAUYX (., £FE6~11) 12, 3ppm © _EE{LHizE
BEteZekia 0, 3 O 24 FEM S 10ppm & " LARE & & T2k % 0,
1. 3, 10, 24, 48 KON 72 FE AT < @& S, KEEE, i OKENRD S
A VIR R A IR D BRI E ST D,

ZFOFER. 3ppm FEIZBIT AKAERED S A LR UTBERE T, X< # 3 KLY
24 BiM#IZZZEN 45 LT 61 nmol/lg ¥ipEEZ /R L, W& OMIZHE
ZX o7z (F¥) 53 nmol/g #2/EE &), 10ppm HEICBIT HKEEED &
ZIVA CRETREE 1L, 1E< 5 3 BRI IS 107 nmol/g #IREE L 2D . 3
~24 R E TIRIT —EEEZ R L7, 48 KON 72 R IZIX 2 £
¥J 152 & X 163 nmol/g #2E &2 HE N L7, 10ppm BEIZI 1T 51X < #& 3 Iy
W% O MmEE ALK VIR, 9 nmol/mL15TH Y, 24 KR DI
HE S A LR CERIEE 1L, ) 30 nmol/mL THh o 72, F7-. KENR CIIAEME
D S AV CERHNER D S AT $4 I EE D 1 [ HEI T IR IR O Nk H &
i,

Gunnison (1981) 5., T OfEFIT “FLHESICRB SN D 2
EaRELTEY . i & OIS O RTREMED & D D3 AL & i fEfE
R TR LRI 23S S AR/ E LT D, (21E36)

b. o%. ft# (5w k) (Gause and Barker (1978) ; JECFA (1987) T3IH)
SD 7 v b (H, #FESID) 12, & 21T IIN TV DIRED[35S] Rk
& T AN TS, XKEETND 0, 96, 144 KTV 192 FFfE D [H]
EHIRZRIZENE 2 83D L3 L bR Ok 2 B KUIKEN 2> F T PAS
Pl Lo T, WX RV EOEEERRLHBEPFEMEI TN D,

x 2 HEXT
[35S] " LHisEiRE (ppm) | O CifHEEE) 5 20

ZORER 5ppm KT 20ppm HE TIIykdEhEE E oD 1V ERM: 40 |2 % FREE C
TR BN RO BT,

F72.8D 7 v b (., 47C) |2 5ppm D[35S] “ER{LHiFE % 30 47, 1 KffH,
2 B} OY 4 BERIR AL < 8 S, 35S D/3Af % Ji -~ % skl 23 it X AT u

15 Fac 5% 70 mg X 2 /7 B A MSE 1 mLFHYS & Lz,
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%o

ZOREFR, 1X<#E 30 LI, WA STz 35S DF) 90% 03 BpEiRIC, £
7oK 10% 23 ML SUTIMIE FICFEO BT, (X< 8 1~4 FEE % O SRR &
MyEH O BSIWEDOLLEIE, 311 ThoTz,

Gause and Barker (1978) 1%. —BbWREEIC L 0 Z X0 552G
SNTEREREEEREIEAT HZ Lid, S EREOWAIZL Y oz &
MR DOTEHEIK FIZORNB D E2XFLIDHELTWD, £, MDA
BERBICIX, BEZ NV E O FRIZEERMLE LB X D0, Z ORI,
[REMDORI SN DEE LTS, (ZH37)

(3) K#
O KBEXR

LB 3817 2 HiERlE O 2 R KL, MR~ DOBENRILTh D, ZD
B % fil e 2 dini e 4 =% o & — Bk, WHABHOMBICEIRE T, £, 20
D% < DM HIKBETHFELTEY, 2 hay R 7T OB A=
FETHEIN TS,

i 25K 5T 5L, WOMKIETREND LI, VALVT 4 REEED
Bl X v Mg S ALK U LAY (R-S-S0s5) RSN D EEZ BT
a3

R-S-S-R + SO32 2 R-S-S03" + RS

M A % o X —BiEM % Invitro CTHEG LTZFER., 7> FTlRU Ltk
L CRISfE, PIL S L CRSHBOIEETH 722 &, £, 7 v MK
TiXk B & L TR 10~20 5 DIEEN RSN & S TnWb, £, b
i L CT v P TTIREMEEA U X —BIEERE W, Ty R TIE—ELT
MG FIARIRE D SR VR VR S — T, P TIEANRED S
NRVEBBPIRE SN/ oTmE ERTW5D, (RR38, 43)

@ HH (E k) (Gunnison and Palmes (1974) ; JECFA (1987) T5IMA)
RN B Z RS & LT, IEF 2 MEEEOIEYES (12 4) 2R 3 DR
FE D R bR A B e KAUT 120 K], ~B—RE—0—16 (74) Z[FRE
T 96 I BT BRI ThN T\ D, F2. EFERMHEREDIEREE (3
4) % 8.0 X 6.0ppm DJRE T 48 Fffi], ~E—ZXE—H— (24) % 42ppm
DIRETIES ET 2 BB THOIL TV 5,

6 TENICEBWT, 1 HY7ZD 20~60 AD X RNaZz k) NE S T3,
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x 3 HEXT
TERLRRE IR (ppm) | 0 GeFRREE) | 0.3 1.0 3.0

T ORGSR, FEMUEE L WU I BR R <L AR S AV AR UERIREE L, 1X<
BENO LM PEIREICAERMEAN SV | BUEE L IEE DT — 2 5
O TEHZEIFEAROE X 205 K5 O LA EIEE D 1ppm BN+ 2 2
SlzinEd S A LR CEEEDY 1.1£0.16 nmol/mL B4 % L HEH S iz, (=
fH39)

@ ## (B k) (Constantin 5 (1994) ; EFSA (2016) IZT3IM)
bt NS EMERICHGE ST ) O AEZRINLIZE 2 A, AEICERZEDEDY
AL U=, F72. IEME LTV MR A ERIC RS T R U
ANEPIMUTRBHZ B W T, @RS 7 O D580 bz, RLR—L
RV AT— 77— b (PMA) TIEM E L7z N EEEAMERIZHERE T N
U AZRMLTEEEHC W TIE, =B b 7 P Uiz T 5,5-2 A F /L
-1-ve Y -1-AF 2 R (DMPO) b Ru S A Inmnzie b,
Constantin & (1994) 1%, b N ZJEEL A MERICIZHERRER A O filE~ DL
RREAIELE L, RER A % > & — B 3 5 B AR OIE ), FEREFRRIIC
SERLRE T U N DR REERI R £ CTER L SN D RRIE N H D 2 L AR
Ehi-E LTW5, (E40)

@ ## (B k) (Constantin 5 (1996) ; EFSA (2016) IZT3IM)

BT (CF) 25 5%, R O, ElimorEE (Y 64 5%,
PERI R ONAECARHT) . 100 sk Lh Eoofdd s (HERIAR, 34) MOV v e
B (L OWERIAR, 340) 7oL AMmMEKIZI W T, dhfimg
WA VT, FiRREE O L 2 FH R DR ThIL TV D, ZORER,
f s L OE O E BT WL, iR A% v ¥ — BRI =B e 7
T AN DAERGEE & Ol ~O R GIEE LB LTz, —J7, 100 &Lk Eo
B RO 7 AERREHEE 1B WO L, W ~OBLEE D EL . = bt
WU HIIVOERPER L T,

Constantin (1996) &%, Wi DL IL., HARER A4 % o X — B IKFIERREE & |
FRARE U C b 7 OV R T 5 7 ¥ D VIR ST ET 5
ELTWD, (BE41)

® {£#H (YHE. HJL) (Gunnison and Palmes (1976))
—a—U—J FATYX (FE., 2 P8) (&, [BSIHREET U 7 A% 0.6
mmol/kg (HEAREEHE & L C) OHAETHEIRNE G L, Mm%+ di il i % 5%
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EEIZX O GH LTcE 2 A, ZORMMHERIZ2 20 "= AV =T v
AT LET VAT 22 PRI, £z, 7h7 ¥ (i, 118 (2
BWTH, FROREENGONT,

Za—U—Jr RAYYX (F, 30L) (2, BSIHEmEET Y ¥ A% 0.15,
0.30 &£ 0.6 mmol /kg (HEREEAHE & LC) OB TEFIRNEZESLS L, 2 22X
— hMAU NF =TV RT LETT SIS E | M BRI O R EREIHER
EONTLIZE 2 A, HRRHEERL N VT 7 0 ATEG ML, 7V
T T v A RO G- EOEM K ORI & OMBITIZIERBE Th o7,

Gunnison and Palmes (1976) 1%, fil2IZ X 0 HifiEEA F o 4 — B2 HE S
NDHZENMBENTNDLOT, ZOWABEBEMRIL, ERIC X 5 HmERA
X —EOHENRRES LR E LTS,

Za—U—J  RAYYX (B, 3P0 (&, BBSIHEmEET Y v A% 0.6
mmol /kg (HEREEEHE & L C) OHE CTHEIRNE S L, 5% O i 5 di g
EEZRE L, #5128 % 0 REJSITEFIREIZBIT DIRELZ R Z & 4R
el LC, WD s V7 T A e et T 2R BN I ST\ 5,

Flo, =a—U—J RAYYX (B, 100 o, BSlHEmET ) v ax
0.61 mmol /kg (HffiEEHL & L) OHETHFIRNE G L, 20 12 5% 6
23 3R TSRS N U 7 A% 87.1 umol/min O E CHERRNIC
FrciE A L, EFIREBICK T 2 MR EEMERIRE NS, 2 V7 7 A2 [ET
LHRBRMBFEm STV D,

ZNHORERN B DT E el U2 fE 58, diffife 2 V7 7 o A OHEFHE
EREE & DICRERZEITHO bV n o7,

INSORBEAE L, TSV 1 R AW TR FEBROER NS
Gunnison and Palmes (1976) %, #HiERD)AG EVHIRD /N — 3T B 7
N THRTHEL TWDN, PRt EN R D Z EPRB I TS &L,
el L COHMIIRZ V7 T 2D T —ETh v, diliEED E203T
WEE~DOILTH D Z e D, WD 7 V7 7 v AT O fHififE 4% v &
—BICEEERFT D EBLEL TV D,

Za—y—7 2 FAYYX (I, 1002, [BSIFEET Y 7 A% 0.6 mmol/kg

(g & LC) OHETHHEHIRNE S L, IR mEeR g 2 52k L0 4
Frited 2A, ZORMBHERIZ4L a2 = A MET VAR LT,

F72. Fl—ovHxic, BSlHfiE> U v A% 0.6 mmolkg (HifiifslE &
L) OHETHEFIRNKESL L, FERIZOIT LIz 2A, Wi MY U LAES
RE & bbie UC, #ifife T N U U ARG, HEHEEESRONME T L,

—a—U—=J 0 FAYYX (M 308 (. Bl U v A% 0.3, 0.6
MY 1.2mmol kg (WfEE L LT) OHETHRIRNE G L, 4 22 73— K X
v NETMZES T P RREERE ORKIHR Z ofr Lo 2 A, HEE
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B ERGHETR O 2o T2,

Gunnison and Palmes (1976) (%, #ifiiifE) b S V-2, HLE 2>
ML~ S % O & FREIC. £y b T3S kA v MBI 5
ELTW5B, o, mMAEFORBEARKIL, B5 Sz fiiig o E 5 RE% ol
MEDOER L VY ENL TS Z b, HAREEE 512 L0 A L7ZHiERIL,
IR IC MBI EE L2 E LTV 5, (BH42)

® #H (v k. H¥IL) (Gunnison and Palmes (1978) ; JECFA (1987) T3IH)

SD 7> b (K, 11P8) (T, dimifetE GEMAE) A ) 2.8 mmol/kg A
[HOMET 10 H R A%&E L, &5-AiE T O S AV R 2 7E
FTOMBRD IS SN TN D, TOME, KEFTD S ANVR U BRIZET ) 8
nmol/mL Th - 722, 5% 1T 183 nmol/mL & 72~ 7=,

ko SD 7w b (B, 11 P8) (2, dEAiERHE GEREARET) % 3.2 KOY 9.9
mmol/kg KRE/HOHETENZEN 5 HEMEEANERS L, mEFO SALVER
MR EZET H2RBRAFEmLINTWVD, ZO/E. 3.2 mmol/kg {KE/H %
BHT HFEBRTII, BEFNEFEY 10 nmol/mL TH - 7=205, BEHZIT T 24
nmol/mL Z/~ L7z, £7-. 9.9 mmol/kg A HE/H % & 59 5 FEE CTlx, &KEA]
12 4 nmol/mL Th o723, #54%13°FH) 34 nmol/mL & 72572,

B> SD 7w b (M, 3 VL) |2, [B5SIHAREAE GEAAREH) KIEK Z 9.9 mmol/kg
KE/AOMHET S AMERENEL L, 205 b0 2 LoMfEs 7 S
WM VT T A T ZA FREINE 3.9 K35 A TH T,

Flo. THSYL (M, 5U0) 2, WA GERAE) A7) 1.64~2.74
mmol/kg AAE/H OH&ET 11 HE&ZEO S L, 5a1L & 5016 3, 6, 9 LT
11 H#&OIMBES O MR & O S A VIR R 2 1 &3 5 B3 30 S 1T
W5, EORER, BEHGENEZE NI 3 nmol/L (F HFRAME) A & Y 0 nmol/L
Tholon, 5 11 BZIZIZZENEI 3nmol/L (i HIFRFME) Kl ~32
nmol/L } O* 30~86 nmol/LL 7~ L7,

iR T B Y (M 5 VE) D SANVK T VT T AEFHRIZE A,
PRI ZENZN 6, 8, 13, 36 KW 83 HTH -7z, £z, BlOT I 7FHF L

(M, 1P0) (c[sSlHmiEE A 4 & A4, ¥ 1.31 mmol/kg fAH/H T 5 H
[#l, eV T4 1.93 mmol/kg (AH/H T 6 MO EEN 11 HEERS ., S*
WK VT 7 AR 2 A, L 6~13 HThHo Tz,

Gunnison and Palmes (1978) 1%, 77 NLD SANLVK PRI VT T
A D 5 B, 36 K83 HIZHOWTIE, oo 3PEHfE (6~13 H) &K
EL B0, FREOT—F 777 b THDHELTEY, o 3D

7RISRV T, TSR OVl & i | -2 58k SERSh TV D,
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i (6~13 H) 1%, [BSIHMEEA F o 2 W= OFE R L2 —BT 5 &
LTW3, (£HE43)

@ H# (5w k) (Wever (1985) ; JECFA (1987) T3IMA)
SD 7 v K (M, 205) (2, HiftheT) ~ U v LM (BT MU oA LT
100 mg/kg RE, “MfbffiEE L LT 50 mg/kg (KE) &+ IEBAEZE L, iF
AUTe Tl = 2 — b & PRI SR R L 2 BRI U C L i 4 oD iR o Hii
B e 8 S AV A L BR DY 2 JITE 2 alBR DN F2ht ST B,

Z DR MIRIE S O HEREERR L 13, 3 5% 55 APNICHIIN L, 10 7311
10~15nmol/mL DTEfEZ /R L T, D% L=, £7-. MIRMAEF D S =2
JVIR VRIS IE, 10 SR HRREEIRE D 20~256% & 72V | 120 3% E TIEE
—IEDREZ RS Tz, —J7, KEIRMAEH TIE, MRS H S, &
AVIR CERIEEE L, PIRIMSE T X 0 IRV OO 10 0% E THINL T, 60
% ETIZIER CIREZ RS, ZO®RED LT,

£/, SD 7w b (iR, ARESIC ) I, HREEET YU U AVEIR GHRERE )
MU AL LT 100 mgke R, bR & LT 50 mgrkg (AHE) &+ 45
L L. 10,20 KO8 30 4314 12 PRI 2 OKFIR M % [7] U Eh s SEREL |
1 85 D AR Mo Y S AL VBRI 2 FIAE S 2 BRIt ST D

Z OFEF . R P oD TR R B 1R R AP RIS BN U 728 KRR I35
PCIXED LS RO Db otz, £, FALK U BRILEIE, K
ARi e &0 MARILAE P CAE RIS R T,

Wever (1985) I3, FANRMAE Tt S au7- MBI, AP o0 2 Befbit
BICE 0 RHESND Z LR SRR VBB W T —EREsn s &
R LTS, 72, 7y MIEENLERIN D RKEL EOHEGTEEZ +
BN G L2 5E . PIRIMAE I R RR 25 H S 2 23, AT S ALIR
RE DR END EREROIT TN D, (BR44)

K# (v k) (Sun s (1989) ; JECFA (1999) T3IMA)

SD 7 v b (. VSBR]) 7 DA L7 s ORI & A C L e
DR & A<D RRDFE S STV D,

ZORER. 108 Ff/mL O HEEITFAIC 1 mmol/L ORI A A > Z i L
T35 RREEE A A 13 35~40 pmol/L/53/106 HR o> S IEEE T EARAI B
WA A ANEB S e, ZORISOMIHEIL, 200 pmol/L~2 mmol/L Hifif
OAZF L Z2RMULEGEICBWTCHLRETH- T, £72, fHHEEZ 1
mmol/L DHiliEA A > TG L7c & 2 A, 3 M OREGE THI 98% D i i A
2 AR B Y A F AV, R O FRRETEIC K 0 | FREE LT HATE 1 4 1% 60
Gyt ECRRRFANICIND Uiz, M SAVT BRI A A > DR IHER 5 /3141 830
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umol/L, 30 731212 930 pmol/Ly & 7257223, 2D Z &1 E#E W% 30 43 LANIC
IR TOMHREEA 4V DA A BB INT -2 2R L TW5, (7}3,‘3.'7345)

(4) Het
@ it (¥R, Tv b, HJL) (Gibson and Strong (1973) ; JECFA (1987)
T5IA) (F#8)

THAE Ty~ GRft - HERIAB, BEE3 L), TAE S~ A (Rt - PRI
R, BHE6~8IL) KOT 7 (fE1 VL, 5 P8) (2, [B5SIHmET b
Vo LEAMWREBAKEST N U ARKE, ZF{bhiE & LT 50 mgkg O &
TROBGT 28 BRDFEm SN TND, TOME, R, EELOEEF O 353
DOEYRIT, R 4DLEEBY ThoT,

% 4 . EERUBEKDO S EIRE

W5 % AR (%) | EET (%) |EET (%)
(H)
7 v b T4~79 4~17 9~21
T5~84 13~18 4~17
R R :
14 1
~ 1A 1 78.7 15.6 3.1
2 80.8 14.8 1.8
! KR KR 0.85
14 0.36
% 1 94.9 1.8
2 98.1 4.0
3 99.2 4.4 PN
4 99.8 4.6
5 100.5 4.7

) FEETIE, YVORROARETIIARL 1 BZEOEREIEINRINTNDN, £ 4 TIERBEORINE TR
LTW3,

Elo, Tae Ty b GhRfe - MR- PEECRE) 12 0, 50 XX 200 mg/kg @
TEbhidie 5 HREl, TAE T v b GREEAREH, MERE, KRE6PL) (20, 50
1% 200 mg/kg O " bR A 30 HREIL T Ve > b GRFE - MERIANE
2 J8) 1T 400 mg/kg O PRk ss & HiEl, dfEEAKE T MU U LK & LT
A#eh- L, RPOfmiE 2 ET 58BN FE i I TWD, ZORER, Wi
ORBUZBN TS, REEKRO TR OPEHIIFED e o7z,
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ZNHORERNS, Gibson and Strong (1973) 134&%5 S 7= Wik & R 1L,

T ORI Loz LTS, (2R 33)

@ et (E k) (Savic B (1987))

TR 2 LW D TS W T, IR LIE<EL T
L (X ERE, MERIARE) 56 4 (&) K384 (BH)) IrONziE<
F2 LTV W EDESE CofRREE, PERIIRE) 89 44 2542 LT, IR OFRAER IR
JE R O RERRER IR S 2 R D RN E i S, £ 5 OFERMNME LT,

& 5 RIPBRUVAEMEEREE

7225 O | R ER IR PR A I A U
P b it 5 I
& (mg/m3) | #% B & B | W E A R A B 5|l oE R R
(%) (pmol/L) (4) (umol/L)
xR — 39 16.7+5.3 39 1.8+1.5
B BE| 45.7£12.4 | 56 21.2+7.9 47 4.1+3.8
(&)
X < 8 | 0.2£0 38 19.3+7.5 36 3.7+1.8
(5D
B AR A
28R D AV EE R AR 1L, AT 17.1~149.4 mg/m3, BEHI21E 0~0.75

mg/m3 Tholo, £7o, 1E< %ﬁ@ﬁéEF'H%@ILE&/E&&U\W':F'ﬁ*&ﬁnu@k/}ﬁ}gﬂi
WL B XTIREE & I LA B Em o7z,

Savic H (1987) 1. ZE5H DO U E N @V E R PRI ENE L 725
ELTW5, (=M46)

(5) KNEIEDFE L ®

AREMAFHES L LT, M & U TERES N B U & O AR (X
FIZ R eE, AR A A UL E A A4 & LTI S 4, I E
7o HRRR X, AFIRO RS A % v X —E R EIc L > Tk S b0, —R{bhish
T HNOFEE B U CTHRBEOFERICEL R v REans, 7y b TR
R TV & bl U CHREE A S v —BIEEAE < B b &I L TR 10
~20 fFDOHRREA x> X —BIEES B TR I TV 5, £70, fifiiEE OB %
IR S e S AV OIS . FEEITRWEE -, S5, &
085 S RIRIL, £ ORI & L TSR0 T Iz PRt <
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D%t ANGNIE 3=y iDI e Fhg

HEE 2T,

. =it

iR R T =0 A2 @BRWE & U BRI TR S T angs, 1.
ZEMITR DI BOMED LB 0 | "I bt b OHERIRYE 2 #BRE & L 7alER

(1)
@

BinEk

L= 2 =

1792

TEREMERUVEREKE
TR P e O R RRYE 2 BRI E & LT s EIC BT D

6~K 15DLBY THD,

L& L7,

AUBR AR 133

& 6 DNARUIMEHEBROME (in vitro) RUYA Ay b7 ytA DEE (in vivo)

FEr BB RS ES WeERE | B ARG 2 BTk
DNA [DNA 84817 |2V 7 oAz & [#ifEEEK (0. 20, 50 |fatk Doniger 5
5 [R5 (n — iR Ve FF Y |mM, 154y (1982) (M
vitro) AN FE] AL BR 47)
aAy b7 v |~vA (CF1, 4 |E0d#ff |0, 0.5, 1, [BBM™ (1~2|Carvalho &
A (in BEMES DT, HES5 R RV |2g/kg K |g/kg fRE, @ | (2011) ; EFSA
VIvo) ) A H,O1EGR([#@RAREk, | (2016) (ZTH
(RERARMER, FF Hilfg e G | - B BERE | (2 1R48,
ik - B BEAm ) 24 MR |Iw) 31)

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

T L EMERETE R

WEZLND,

K 1T BEREARALEABOMIE

i | AABR | ARERE SR PERE | &% ERURES 2SR
1 | FEAH
B |1@)w |ME (Escherichia coli |HiRiliE/K |3 M/plate Bt (90 73#% 1L |Hayatsu and
=288k |K12 A 77 —Y N14-4 |FF hU | (pH5.6) ™ |[) Miura (1970)
T | AR |12k D cBETER oA (| Y (Z/49)
7 | Bk | BR) fithe k3% |60, 90, 180
R (in TV |
2 | vitro U =
5 ) R

NS

=3:1)

23




g (ol | R 5 PERYE | &5 ERERES Z SR

| TR

B |ER (R (E coli K12, HififE /K | 1 M/plate Bt ((REHEME | Mukai &

15| 289% | 15) FFT MY | (pH5.2) F [{LRIEFET © | (1970) (B
F | 255 A b 15 #k) *2) 50)

78 | iR Rt (FRENEME

ARl (n ERIEFAET

2% | vitro K12 ¥k)

#1) M (Salmonella HiffilE 7 | 0.028%/plat | F&fE ((REWEME | Litton

typhimurium KU DA e (pH7.4) " |{b5R) OAFMEIZ | Bionetics, Inc.

TA1535, TA1537, v b BT (1975) (M

TA1538) 51)

HE (S typhimurium |FERREEK | e & Pt (fRENEYE | SRI

TA98, TA100, F7 R~ VU |10 mg/plate |{LRD AT/ |International

TA1535. TA1537, A (pH7.0) b5 (1978a) (M

TA1538. E.coli WP2 52)

uvrA)

HE (S typhimurium |¥ v ikt | e H® fatt (fRENEYE | SRI

TA98, TA100, 27 RV |10 mg/plate |{LRDOAMEIZ)> |International

TA1535. TA1537, A (pH7.0) b5 (1978b) (ZH

TA1538, E. coli WP2 53)

uvrA)

A (E coli WP2,  [HiffiiF&7K |0.1 M/plate |F&fE ({CEHHEME |Mallon and

WP2s uvrd, WP5 FF U [ED {t%RFEFTET)  |Rossman

lexA, WP6 polA. AN (1981) ; EFSA

WP10 recA) (2016) (ZTHl
M (&M 381,
54)

ME (S typhimurium |TE/KR | fe & Pzt (FREHEME  |Ishidate ©

TA92, TA94, TA98. |7 VU |5 mg/plate [{LROFMIZH) | (1984) ; EFSA

TA100. TA1535, A mbbd) (2016 THIH)

TA1537) (M 31, 55)

M (S typhimurium B0 ik | e HE FepE (fREHEME | Ishidate &

TA92, TA94, TA98, |27V 7 |3 mg/plate |[{LZROFMIZH | (1984) ; EFSA

TA100, TA1535, U b5 (2016 THIH)

TA1537)

(M 31, 55)

24




g (ol | R 5 PERYE | &5 ERERES Z SR
| TR
| ER ME (S typhimurium MK | &m & Pt ((CEHEME | Ishidate &
fr | 228K | TA92, TA94, TA98, |B&/K3ET |50 mg/plate |[{LARDH ) | (1984) (B
| % |TA100, TA1535, VAR aY e o 55)
Z¢ | 7B | TA1537)
ARl (n |[#E (S typhimurium |BEREEE/K |1 M/plate fEirE (S | DeGiovanni-
2 | vitro | hisG46, TA92, #F+ U | (pH5.2) * LRIEFET © |Donnelly
1) TA1950, TA2410, oo (| GW19) (1985) ; EFSA
TS24 KU GW19) Tt Kk & e (FREHENE | (2016) (2THl
TR IERIEFIET M (31,
LEtn % : hisG46, 56)
o i e - TA92,
NN TA1950,
DIRE TA2410,
) TS24) *3)
ME (S typhimurium|¥ o HAR| e & et (FREHE (L | Pagano and
hisG46 % F Bk | | VU |[33.3 RIFFFIET) Zeiger
hisD6610 2 H k| UL mg/plate (1987) ; EFSA
hisD3052 7% 5 Bk | (hisD3052 (2016) (2 T3l
hisC3076 72 5ikk) JEFER, (&M 381,

hisC3076 2
HLRR)
(pH5.0~8.0)

0.02, 0.04,
0.06, 0.08,
0.10. 0.20,
0.30 M/plate
(hisG46 &
FR,

hisD6610 %
L)

(pH4.0~5.0)

Bt (RS
TERIAFAET
hisG46 : 0.1
M/plate,
hisD6610 : 0.3
M/plate T K
DEFFME) *

4)

57)

25




BB | RBRxig weERE | R ERTERES 2 HE Uk
| R
B |ER |ME (S typhimurium |HAREET | & HE patt (fREEME | BASF (1989a)
s | 2485 | TA98. TA100, NV A |5 mg/plate  |[fLROFEIZ) | (FFE A F) ;
| &% |TA1535, TA1537) bbb EFSA(2016) (2
72 | Bk THIH (ZR031)
SN Un  |HE (S typhimurium |¥ v difi | fs & ek (S | BASF (1989c¢)
7% | vitro |TA98. TA100. 7 VU v |5 mg/plate |{LROFMEIZ) | GEAK) ;
1) TA1535, TA1537) U b 5T EFSA(2016)1Z
THIH (R
31)
ME (S typhimurium | v il | foe & fatt (FREHEM: | BASF (1989b)
TA98, TA100, ) U |5 mg/plate |{LROBFEIIH | GEAK) ;
TA1535, TA1537) A b5 EFSA(2016)1Z
THIH (R
31)
HE (S typhimurium ¥ il | e & et (RENEME | Prival &
TA98. TA100, 27 U |10 mg/plate [{LROAFEEIZA | (1991) (B
TA1535, TA1537, A (pH7.0) b b 58)
TA1538, E. coli
WP2)
ME (S typhimurium |WERREEK | e & et (RENEME | Prival &
TA98. TA100, F7 MV |10 mg/plate |[{LROFEEZ) | (1991) (B
TA1535, TA1537, A (pH7.0) b b 58)
TA1538, E. coli
WP2)

1) FEiSNZRBRITEAETH D,

E2) LB R /1B RS (OECD) T A A A KT A > 471 OHEREKK Tl
E3) EFSA (2016) (ZMR31) 1T, #HEREETIZAWZ ERXRBOFEMARATH S Z L %D ,5 T 0OECD 7
ARHA RTA 2 4TLIZHEL TWARVIETH D LIERH L T\ 5,

E4) EFSA (2016)

LR LT, MIEOEEMRIIIREN TH S LML T\ D,
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£ 8 HIFRALELABORE

fa |8 | AR5 R E i AR R ZIROCHR
1 | FEAH
BB |ME (F coli : |HififE/KET ~ |1 M/plate | f&fE Kunz and
| 1% |NR3835 RN (pH5.2~ Glickman (1983)
+|#8Z | KAT97, NR3956 6.0) " 30 (ZM#159)
281 5l | ( ung- ) ool
A8 NR5040 (dem-)
7% | (in |NR3883 (recA))
P\ vitro |F¥Bt (Saccharo |HWilET NV U |xEHE fzME ({3 | Litton Bionetics,
) myces cerevisia | 2 5.0% EMALRD  |Ine. (1975) (R
e D4) FHEZD |51)
6T
T ¥ A =— A | HiEAKET b [ REHE Pt Mallon and
AKX — MY oA 20 mM, 15 Rossman
(V79 #) GYHLER. 5 (1981) ; EFSA
mM, 48 [Ff (2016) (2 THIMH
[ LB 1) (B 31, 54)
U T oS A | HREEAKSE T N |20 mM, 15 |2 Tsutsui and
Ho— BB A BRI U DA SYALER, 5 Barrett (1990) ;
(SHE @) mM., 24 ¥ EFSA (2016) IZ
[ ALERTE D) TH5IH (331,
60)
T v A =— X | HifiEEKET K |5, 10 Btk ({83 |Meng and Zhang
LA —PREHE | Y v (RS |mM, 48 [ IEMERIESF (1999) ; EFSA
f (CHO #fifa) |F- b U w A i | ATALER fEF, & (2016) (ZTHIM
(AS52 1) Wik~ U | (pH7.0) [KfFAYeH | (31, 61)
v LA=3:1) ) 2
~UAY Ty | Eailifiiks b REARE (BEE (G | EFSA (2016)
— Al VRN 1,902 IEHEER D (Covance
(L5178Y k) ng/mL HEIZD | (2010) &251H)
bHT) (/L 31)

PE1) SRR R Th B,

¥ 2) Meng and Zhang (1999) (X, RAZEENIEML TWDDIL,
VAU DNABRENEE LTS L0 LHELTEY ., EFSA (2016)

%o
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& 9 FEBEAKEBHROME (in vitro)

BB | BB SR E ik ERTERES 2 HRSCHR
| R
BelYe | F v A =— AL | Vol y V) | & & 8 & 1@ Abe and Sasaki
|k B\ 2 —EEME DL mM, 26 FEfH (1977) (ZH62)
i % 3| (Don #Mifd) ALER
BB (jn| T ¥ A =— AL | Bk D U | e & i (RAHEME | Ishidate )
i | o | 7 T MAEHE S | 7 2 60 ng/mL, 24 |{LRFIEAFAET) | (1984) ; EFSA
) fiel H >k 55 2% 1 e Jo ON 48 R AL (2016 (= THIH)
(CHL #fifi) i (B 55, 31)
F v A =— AL | BOKHRRER T b | Fem & Rpk (RO
A5 —ffkME A | Y D A 500 pg/mL, 24 [{LARIEFIET)
Jiel R Ok B 2% 5 i Fo TR 48 e[ AL
(CHL #fifi) B
T v A =— AN A | KA RTRER K 3 | Fem & Btk (fRHHEME | Ishidate )
A2 — A | T U D A 125 pg/mL, 24 |{LRIFFFET) | (1984) (M 55)
fiel H ok 15 2= Al e Jo N 48 I AL
(CHL #fifie) it
U T UNLAZ | HiEEKET N Ao H &40 | FEE Popescu and
— i e URVN mM, 6 } O 24 DiPaolo (1988) ;
PP LR L) EFSA (2016) (2T

510 (63, 31)

UT UL AR | HiEAKET N om & 5| kEtE Tsutsui and
—nfiAE (SHE # | U ™7 2 mM, 24 KO Barrett (1990) ;
Jfe) 48 IRpfH]ALEE EFSA(2016) iz T

5IH (131, 60)
b bR Y oS | HiARER KSR T B 0.4 mM E2 | B Bechman  and
B (EWHE 24, |V UL 48 IRFfH LB Nordenson

PERIA)

(1986) (&#r64)

b hORFHIL Y o8
R (EWH 44,
Fie (FaAH))

Hififi k=57 b
UL (il
T RUDL R
ilgAKE T~ U
v A5=3:1) 3)
(pH7.0)

0. 0.05, 0.10,
0.50 . 1.00
mM, 48 FFf
JLER

Bt (0.50 ~
1.00 mM)

Meng and Zhang
(1992) (=H65)

1) EFSA (2016)

W5,
2) FESNZRABRITHEMETH D,

£ 3) Meng 5 (2004)

IKER LR (1:3M/M) ZERTLHELTWS,
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% 10

TEAREETHBOME (in vivo)

B | RS wEE | HEE R | 2 MOk
12 | iR (RS
e\ ets |7 v b GREEARDI, UL | HERifRK |0, 1.5, 15, 150 f2% |Litton Bionetic,
ERREE e NI FF MU |mgkg KE, HA& Inc. (1972) (&
| ER | CERE#I) A [ONGRENRUE T 2 Y 67)
5| R 5
W (n |Z7v b GRHEARB, B Eadiff [0, 30, 700, 1200 |[&% |Stanford Research
vivo |EARH) )+ U |mgkg (AE, RO Institute (1972)
) (- A ) A b 5% 6, 24, (ZH68)
48 IR I AR ERY
~ 7 A ( NMRI, e difi |0, 660 mg/kg AHE  |F2M: | Renner and Wever
HRERES DT, ME3 | RU |0 2 [EISRHIRE O (1983) (&HH69)
o) (CHHEHmA) A 5. (B 5-1#lR 5.5 k¥
F X A =—ANLA i) S
Z— (FHFEHE 3 T, Bk 30 73 2 ICHE
M 3 PT)  (E hEAAa) ENRD
~ A (Swiss, &5 | uH#ifif |0, 400 mg/kg A, |F2ME |Pal and Bhunya
4V, XIHE 6 7 bV |1EREAERE | 24 K (1992) ; EFSA
o) (CHHEHmA) N fH# (2016) (ZTHIH

(70, 31)

) FEEICRWT, TR LR s T D,

® 11 WRRES AR (SCERER) DRAE (in vitro)

BB | R g PebR'E &% BT EES Z IRk
o FEE
Yelfifike | F ¥ A =— | ofiiiiEy ) |[&keHAE1 Fex Abe and Sasaki
| | AN AE | T A mM, (1977) (M 62)
I |22k | —fllE (Don 26 IRE[ETALER
J |BR )
W | (SCE|F v A =— |diffife/k=EF |0, 0.03, Bt (0.09  |MacRae and Stich
RER) | RANAzH U 0.09, 0.27, |~17.3 (1979) ; EFSA
(in | —BINELHHAE 0.81, 2.4, 7.3 \mM, H&EMK | (2016) (ZT5IH
vitro) mM, 2 &Y |OWFfEKRAFR | (Z2IR71, 31)
24 WEALER |72 H80)

29




SN T Y PO W &% [ERTTES Z ISR
Ye [WigkYe | b hREEROR | KFE T b [0.4 mM EY AER¥EM | Bechman and
& | o (MY X | U DA 48 IRFfE AL Nordenson (1986)
I |zeHak | Bk (246, M ()
2 BR BIAEA)
w1 (SCE|> VU7 v~ |Hififg/Ak#ET ~ |0, 10, 20, Bt (10~ | Popescu and DiPaolo
AR | AAZ—R UL 40 mM, 40 mM) %2 | (1988) ; EFSA
(in | RHHAD 15 4y ALzt (2016) 2 THIA
vitro) (Z/ 63, 31)
YT o |HmEBEAKET N | REHE £3n Tsutsui and Barrett
DA —E |V T A 20 mM, (1990) ; EFSA
i (SHE 15 53 ALEt (2016) (I THIH
A 0. 0.5, 2.0, [Pt (0.5~ | (M 31, 60)
5.0 mM, 5.0 mM.,
24 WFHIALBE | EAKAFRD 721
i)
b MEEER  |[HMBAKET N | REeHE it (H &K |Meng and Zhang
MY >ox | U oA (HifiEEE |1 mM, TR 78 | (1992) (SR 65)
B 44, BT UL# |48 LR
e ANH) e Kk#ET Y
7 A=3:1)
(pH7.0) ™3
b hRRSIM | R 0. 0.1, 0.5, [B&ME™* (0.5|Uren » (2014) ;
U 2 RER 1.0ppm rq6) EFSA (2016) (2T
(B2 - 72 WEEALEE |1.0ppm) 5IM (ZWT72, 31)
& 24)

1) EShZRABRIIHEAETH D,

E2) EFSA (2016)
W5,

#3) Meng 5 (2004)
KB L HARERYE (1:3M/M) 2T 5L LTVD,
E4) BB RENEA LN BELRERTH LY 7Rl A7 7 2 REEHALTOHIDICHLEL ST, B
FORIEREHEELRO - DR E L QI R#E Th s B2 b5, Fio, BESEIEOERT —4
R RN ETEE MU ORI TRONAHEO L ONRATH S,

PIRRSINTELT,
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& 12 MWRFEIEBHER (SCEHER) OMIRE (in vivo)

fi | PR eV PO HERE &= AR | ROk

B | AR (EES

Ye | ffifkYets |~ A (NMRI, KA 2 | ©rdfififg7) |0, 660 mg/kg |F2P: |Renner

| IRsEH |, M 2 D8)  CERE D) FU DA Ok [BRED, 1[E5H and

A | R Fr A =—ANLAF— | TIHK) il 1 b 2t |Wever

| (SCER | (&HEKE2 DT, HE 2 J0) 2 IpfHl#% (1983)

W |5 (n (B HEAmA) (R
Vivo) 69)

) FEICRBWT, TRERERE LB S hTv D,

= 13 IWBEABOBKE (in vitro)

5 | AR | Bk webR | RS BT EES 2 BRSOk

| A WE

Yel/bEE | b REEEARMMY | Mk |0, 0.1, 0.5, Bt (0.5~ |Uren & (2014) ;

o | H B | ek (B2 e | 1.0ppm 1.0ppm) *! |EFSA (2016) (Z

| (n | 24) 72 RFfE] AL B THIH (R 72,

B\ vitro 31)

) b MEERMIM T |Ewdi |25, 50, 100, et (24 X% | Yavus-Kocaman o
U o8Bk (B |[Filfg | 200 pg/mL 48 REEALEE (2008) ; EFSA
Fas, Boas- |UTL (24 KO 48 HEE | 25~200 (2016) 1= CHIH
% 24) JLER ug/mlL) 2 (W73, 31)

E1) BB IR ARBTEM DS BN EREA TH LI 7 a R 277 2 FEFEA L TWAOICLBEb LT,
FRRIERINEACRO T OB E L TEAHEI TH S B DD, £o, BIGREOERT —4
DIRINTEL T, MBERPEFE MY VKB TAGNIHHADO L DNFRHTH D,

#2) EFSA (2016) (& 31) 1%, #BWE, 14 MU T2 B, 74 b I AT = ORIFLE LN S
WH AWV FIETREN T TV D LR L T 5,
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x& 14 IEEBROBKE (in vivo)
SR TS PSR E | R ESTES Z MR
/g |~v A2 (NMRI, 4| ofifi |0, 660 mgkg |2 Renner and
fo (3B | BERE 3 DT, M 3 Be) N U |RETD. 2 [ER Wever (1983)
| (n |8 (CHSEH) v A Ok |G (Z/ 69)
Hlvivo |Fx A =—ZX L |[BIR) 6 Pt (& |patk
w1 AL — (BHEHE3 5 5.5 IEfH]
V. M3 P5) (EHE %)
A
~7 % (CF1, 4 |t =@k [0, 0.5, 1, 2 BEs e 2) Carvalho &
FEME 5 PT, K5 W bV |glkg fKE, 1A (2 glkg 1K (2011) ; EFSA
VT) HERAR ek A R R 25 ., HERAR I (2016) (ZTHIH
B eI ) 24 WE[H % R, CEBEMIRR) | (B 48, 31)

E1) JFEICBWT, “EBEERE L RH I ATV D,

7 2) EFSA (2016)

(ZW31) 1F. 2g/kg REHDOATOBMAMERTHY . MEEFELRALNTELS, F
LYY EE RV 2 L b YR IER (PCE) & ERERMER (NEC) DB FEE T,

BFRHTOR

PExtFREED PCE/NEC Of (1.67%+0.67) 2AEVME GREIL 1:150) 2R LTW5H Z &, REHEOYERT
— A PERINTWRNZ EELZFRM L, ZORBRITFHMmICE L TWhene LTns,

& 16 BUBEEHEBROME (n vivo)
Bak B B & WERE | HEE AR | ROk
1 | FRAH (EES
Ge g |SD 7 > b (T |HEREAZK |0, 1.5, 15, 150 2 | Litton Bionetics,
@ | B8 | ARHH) F5 MU |mglkg (AE, HEK Inc. (1972) (=R
A | akiR A O 5 H AR A& 5 67)
Bl (n |7y b GBRHER o sk |0, 30, 700. 1,200 2 | Stanford Research
| vivo |B, DEECRHA) fe Y |mg/kg {KE, B[RO Institute (1972)
) A &5 (= 68)
0. 30, 700, 1,200 |B&tk
mg/kg (AE, FAERA
5
SD v ~ (M. o difi 0. 125, 416.7. 1,250|F&1: | Stanford Research
HE5EE200C,  |FBF Y |mgkg (KE/H., 108 Institute (1979)
X HEHE 40 L) A R R 5 (ZHi74)
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@ BEEH

# 16 OFERIZHOWTIL, B ~DHE O 72 W RS To

L, ZEGER L LTRET 5,

BT S =

& 16 ZEKREBERBROME (invitro) RUMKRE D ARIRHER (SCE HER)

DEFE (in vitro)
i | B | RBer 5 PR | 2% TR S 2 HRSCHR
| FEE 21
ulguts | b FSRMEMY | EwedE |0, 75, 150,  |BAtE Rencuzogullari
&R | "Bk (44 | FifET | 300 pg/mL (2001) ;
IR | (B2 k| MU D |24 KT 48 FFf#H] EFSA(2016)12C5|H
B 24)) A sl (B/75, 31)
W (n |b FRMIMY | e |0, 25, 50, Btk (24 BERTAL | Yavus-Kocaman 5
vitro | 73BR (4 |FilgS |100. 200 B : 25~200 (2008) ; EFSA
) 4 (B, % |V UL |pg/mL pg/mL, 48 IKffiH (2016) IZTHIH (=
B24)) 24 KON 48 B[] | AUEE : 50~200  |[F® 73, 31)
ALE pg/mL)
Mgk | b RARMIMY | B odh |0, 75, 150, | (24 % 1Y 48 |Rencuzogullari &
Yutt, | 8Bk (BB 2 |#fifET) (300 pg/mL. | BEFEALER - 75~ (2001) ;
IR 4 24) | MU D |24 KON 48 B (300 pg/mL) EFSA(2016)\2 T3l H
A A AVER (&M 75, 31)
B | b FRMIMY | e |0, 25, 50, Bt (24 Y48 | Yavuz-Kocaman ©
(in |> 38k (B 2 |HiFEH {100, 200 BEROALER © 25~ | (2008) ; EFSA
vitro |4+ % 24) | U VA |pg/mL 200 pg/mL) (2016) IZTHIM (&
) 24 KON 48 IRffE] 73, 31)
us:l

= 17 ®© In vivo RERIZHOWTIL, BRABGLUADOEGREIZL DD TH
HTEND, ZEEEE LTRLHET 5,
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R17T ArAYET7IvEADOFE (invivo). 2BEBAEEHBROBE (nvivo). B
IR ERDIIE (/n vivo)

BB | B S PeBRE | R BRSO
= [
D |22 Ay |~vA (B, &M | fEAEEET (0. 125, 250, 500 |5t (125 [Meng &
N |7 > |6PC, K6/ FNU” o |mgkg RE. EFEN|~500 (2004) ; EFSA
A |tA (Mg« Aili » OVl - P | - JBEGR (% 5-. 1E/H. 7 B |jmg/kg & (2016) (ZTHl
B (o M- H - RN - B |BRKSE T |24 REEE ) A (66,
& lvivo) |3 - Bl&oOMIE, & |FU A 31)
AN AD) RA
(3:1)
~ U A (B, AR | ZERBAE |0, 14, 28, 56, 112 |BtE (/5 | Meng &
I 6 DT, K 6 L) T mg/m3, W AIE< LIk - 14~ (2005) ;
(CRRY I Y > 73ER, # . 6MR/H. TH |112 EFSA(2016)12 T
Ji6 - Jifi - JFPAE - fER [} mg/m?)  |5IH (Z76,
[ AN R BT < BB IE Btk (v |31)
B OHN) 5 : 28~
112
mg/m3)
Ye e k|~ A (Swiss, 5 B m A |0, 200, 300, 400 |t (300 |Pal and Bhunya
o | BE R | BEA 4 DT, XMBEE 10 B2 b Y |mg/kg KE, 1[HHE |mg/kg /K | (1992) ; EFSA
K8 (n |5 CEHEHI) A ENEES., 24 IR |H) (2016) (= THl
B \vivo) |~ 2 (Swiss, &5 0. 400 mg/kg AT, |t (5 [H (B8 70,
it FEAS 4 DT, S BREE 10 1 EIfEENEE S, 6, |24 K148 |31)
T)  (H ffe) 24, 48 Witk IRFfH )
~ 7 A (Swiss, #5 0. 80 mg/kg /K, 5 |5k
HEA DT, KFREEE 10 IR B G- (24 FF
T) (B fffe) MIREIRE) . 120 B4
~ 7 A (Swiss, &5 0. 400 mg/kg IR, |k
FEAPT, KHHRHE 6 1B F#E, 24 IFF
T) (B BEHEA) 1%
~o A (BB, &8 | ZELAT |0, 7. 14, 28, 56 | (14~|Meng and Zhang
M4V, HEADE) (B |3 mg/m3, 4 FEfE/H, 7|56 (2002) ; EFSA
HfiAm ) EREILIPN mg/m3) (2016) = TH|
24 FFfE#% M (ZHT7,
31)
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B PR | SRS PR E | &% BN S iGN

= HE

Yo \Qetofk |2 b (Ve /., 4 |Eaififi |0, 150, 300, 600 |5 (300 [Yavus-Kocaman

| R | (K 2 P8, 2 W71 ) 7 |mglkg {KH, HEIE KO600 (& (2008) (&

K8 (n |8 (CEHEHIAR) U NG mg/kg & |73)

| vivo) 12 KON 24 FEf# )

Wik |~ A2 (NMRI, % |vaiifii |0, 50 mg/kg (K (=33 Renner and
oy | BEE2 DE, ME2PC) (BB U | 12 Wever (1983)
A | (B RE) 7 B F#eh (20 43 (£ 69)

Bh F A =—ANHA F) £
(SCE | #— (#%HEME 2 T, R T
ARER) M2 PT) (EBEAERD)
(in
VIvo)
MZR | w7 A (Swiss, #&45- | u i |0, 200, 300, 400 |5t (300 [Pal and Bhynya
Bk (in |BE4 4DC, XJMBEE3 |8 bV |mgkg RE, 2[EE |mgke ik | (1992) (B
vivo) |I5) (E#EHID) A ENPE G (24 RS ) 70)
f1R)
A& Pl 6 Rt
~o A (B, BB | bR |0, 14, 28, 56, 84 Bt (14~|Meng 5
W 5 VT, HES5PC) (B |3 mg/m3, 4 K§fE)/H, 7|84 (2002) ; EFSA
A AD) EREL/INEEY - mg/m3) (2016) 1= TH|
24 W§R% M (78,
31)
~ 7 A (NMRI, fifiifz - |0, 250, 500, 1,000 |F24 BASF (2008)
HE, AEESVL) (BH#E| MY VA |mgkg (AHE, 1R GERAE) ;
e T&E EFSA (2016)
24 WMt (FF) . TR (B3R
48 I¢H#% (0, 1000 31)
mg/kg B¥)
~ 7 Z (NMRI, # |Zfefbhit |0, 1. 3, 10, i Ziemann 5
HAREME 6 T, M6 |3 30ppm (0, #92.7, (2010) ; EFSA

VT, SRR 5 P,
e 5 PT) (HREAIR)

8. 27. 80 mg/m3) .
4 R/ H . 7 BRI
ANIFL #&

24 FFfE#

(2016) ZTHI
H (879,
31)
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b |RBREE | B % PeERYE | &% BRI (B IR

Ye fBEMEE |[~v 2 ((101X MifiEE 7 |0, 400 mg/kg K&/ |[&P Generoso ©
& |5EiER |C3H) Fi, ) FNU DA H, 20 BIREENES (1978) (M
| (n (26 H[#H) 80)

£ |vivo) 0. 300 mg/kg IR/ |faik

H H. 38 [IERENH G-

(54 HREH)
~ A ((101X 0. 550 mg/kg K&/ (et
C3H) Fi. M) A, HEERENE S

R EEEMOELED

HiEE KT N U D AR LT, M 2 W 7218 I 2208 28 BLEABR I N 5%
BRI A FWNT In vitro J25K78 BBk, Qe (R L 5B ) OY SCE 7k TIEk5
PEDRE R DIF E%L“CI/ V5, HREEEK B O Ames BUBRIGIEIZ, 2 RVIZE Z 5
AL A N L RIC K DEENB X oD, HhEEKFEES DNA O~ v
~DFEE ZIT L“CHEET JMbEFE L, VI UNANEBRT HIER AT H &
MEME SN TND Z D, BIRFREHEABROGIEIIZ OB L2000
BENDNTE R, L) L/7ZE75> 5. Z OIS pH RS T TIIARZLETH Y |
EIRBERERABR CTHEMEIC2 5 L OWERH D, (B 52, 54, 55, 81)

In vitro Z2RAE B ER . Yea R EREROBMEICE L Cid, EFSA @ Rf#ET
W, M AKFET N U A D MEOBELIC I 2D L SN TWD N,
ﬁ@ﬁﬁﬁﬂ%ﬁ@i@ﬁ%#?’@ﬁimﬁ‘é + SO03 7 Y ANVOIEMIZ LY DNA 8%
O+ bmEINTEY, ZORELLRETE 2RV, (2] 31, 81)

ik\Hu@ﬁ@%%ﬂ&Am%Lfi\ﬂﬁ%%mt@m%%ﬁiﬁ%f
B DRERDZGFON T WD, BROBG TITbiLz invivo 2 A v R R OVMNER
B CHMEORERNEONTWD, B afilife s N U w7 N 3INK i 2 52 1 di
MKFEFT RV ULEZAELDZ LD, 2O OB RIT EIRD A T =X LI
FobnEEZXBNS, EFSA (2016) (3. EIRFERARABRICEL T, M
ST ERDS — KA TR RN Z & RGBSR E SN TV RNWZ & 5%
BT oL &b, nvivo a Ay N R OVPMERBRICE L T, FEFEITE W IERE A
BOHBTHMEL o TWND Z ERMBRENEY TRV LR E 2L T
Do (7%5@ 31)

— 7. YRR T CTRER ST Iin vivo 1% O RGO /MG RER M O (0 (R B
AR CIXRMEOR RN GO TS, (B 67, 68, 69)

INHOREREE XD & In vitro ﬁ%ﬁ“ﬂ‘ﬁﬁj SN BB LN T
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BT D e E < . AR TIEHMEICR LRV EE bz,

EHIT, W THRRERKFET = LK) 1T, BEERTH D WDITFEEET O
B~ A b 2iIZifNEn, RGBS AE U B bmEIE, KES L Tl
Wik % 4 U, A EMAEY O85BS 1k K OBRALBS 1k D Zh B A %648 L > o K&
FEHCUIMILIC Z W iRA ICERT D Z N EESNS, (B2, 82, 83)

L7z T, AEEMHRES E LCE, fiEEAKFET Y U ALKOY o ki
F 8 U U AT in vitro R T BREFEEZ R TRRENS —HGFET S OO,
G725 T CRBR S U7z in vivo £ O 5O/ M ERER K OV o fR B 5k T i
EPEDRERNDE SN TND Z EnD, ERICE > TR L 722 Dl fn e tEix

IR EHIT LT,
(2) 2a4E%
T bR R OV AR R A BRI & L 7= A I I B9 A R B R 13 R
18O LB THD,
= 18 “HELMERVERMBIEREZHEMEL LE-2HEHABROBE
I | HERE LDso (mg/kg 1AH) 2 PR ik
(MER) T RA R L
L COfE®
Z v b |HREET N 3,160 1,610 |EFSA (2016) (= 31)
(HfERE) |V o A
7YX |HEARER T b — 600~700 |Rost and Franz (1913) ; EFSA (2016) & ®
(RE) |V oA JECFA (1987) 12 TaI/H (M 24, 31)
Z v b (EERREEKE | ME - 1,160| HE: 714  |BASF (1982b. ¢) (GEAF) ; EFSA (2016)
(MEfE) [ b U o | M 1,540 |  ME: 948 |ICCHBIH (M 31)
Fv h |EoiifiEe| 3,200 2,160 BASF (1973a) (GEAFE) ; EFSA (2016) 2
(RE) | FY oA THIA (M 31)
Z v b |EodikEEE| 2,300 1,330 BASF (1973b) (FE/AZR) ; EFSA (2016) 2
(REH) |[H VoL THIH (21 31)

) KHEMHARICENT, 7y MIOWTIEE 9 MEMIRIN N EE G JHFERE b &I R

ELTOMEICHE LT,

(8) REHRGEHMN
® T4 48 EMEOKREHEE (Til o (1972) ; JECFA (1987) R UF EFSA (2016)

[ZT5IA)

Zv N —2f 7% (MR, #8 2050 (2, Eudifiig) ) v La%xk 19
D LB OFERET, 15 ME % 48 MR EEE 54 25 3B Efs ST
5. BE, B EAFE CIC LR 2 (M, S8E 15 580) 12, 0 CofFRRE)
KON 2.0% (HAEBEOEREZE L-HELE LT 1.712%) O oifiiifgr ~ Y
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U L7 18 BERER 5T 5B FE i STV d, ZhboBRiT, v el
il b U O LEIMCBNWTEL L, SR TORBIZ L 5T 7 I o RZOM
il % BB, AR U THMBEEHC T 7 I 2L T %,

& 19 AERE

HERE (%) 0 (kHFERE) [0.125 |0.25  |0.5 1.0 2.0
AR DIH K2 ZJE L 72|0 0.06 |0.16 |0.35 |0.83 [1.72

Jﬂi (%> 1)

i OE R EZER LTZ|0 12 32 71 170 350

A& (%) % mg/kg {K&E/H
|2 A
T) (mg/kg {KHE/H) *2

(CHRfbhis & L

1) Til 5 (1972) 12k Y, fAEHFE%ZO o liifEEEE» BRI N, (2H84)
E2) REMEESICBWT, 77X EHKE 100 kg, FHEEE 3kg/H & LT, 5 9 MMM EER
B FFEELEL I TEMEFE S L TOEICHERE L,

%&g‘ﬁfnm&)%hﬁ_ﬁil\i)ﬁ% idjl:? 20 @kk D T&)é

x 20 BEMEAR
B Gt AT A
HE I
2.0% AREEEMOFE 72806 (7272 L., BRSO 18 MR AT 535k C
(1.72%) TR IR L
- IO BRI E R 7~ /X —Hi s N
1.0% B O(HAPER, MEFES) CREME b & DR A K OV 43 B LA X33

Uk

(0.83%) FHIRZA L, BIRIED Rk,

HRREEAVCIE, H O (HIPTES, PEPTER) DRG0 LR DT
A, BE O BRI M ORI 2 A S BRORERL., BB
AR E A IR AR N AR~ 7y — U HE

T DIE, LT OFTRDEED i,

c JRE OIS O F 7 2 BN ERFIZEAD LT, F7 2 BRI O Hg

B2 52 -8 (BIEBR) LHRXTFT7IENMEN-T-DIT 2.0%% 51
@%"Tﬁ)’)ﬁ-o

BB~ 707y — R 05%EED 1 I bR BT,
* 1.0% LA EOFEGREZ I T, i, B it M Ok O B o B S D A 038N L 72,
« 2.0% B GHICHB W T, RO EEO AL 72,

38



7pde. ARBRKE T RF O Mk iR Ak OMEIE AR A 1T I\ T L & G-HE & et RO [
(ZFE W E R IR T D T S e BT 7e o7z,

Til 5 (1972) %, HkEEE D NOEL % 0.35%#&% 5-#F18L LT\ 5, (B/H 84)

EFSA (2016) 1%, JECFA (1987) 9% 5|H L., NOAEL % 0.35%#x% 5-#f 18
28T 5 72 mglkg KE/B (CEEAMiEE LT) 20 LTW5, (ZH31)

AREMFAES & LT, 1.0%EL Eo# 58 TR O'H & OVEHE O T LN
Sz &b, ol R A0 NOAEL % 0.5%% 5-HE) D EH L
72 71 mg/kg RE/H (LR E L) &L=,

@ Zvr2HKHREESSHE - £BESHE - ROAMHEHER (Til 5 (1972) ;
JECFA (1987) R TFEFSA (2016) IZTEIR)
Wistar 7 > b (EHE, S8 2008) (C, Vo M) v A2k 21 D&
B OMEKET, 3RO 240 (104 HMH) REEHR 5T 53RN 5E
STV D, ZoRBIL, EudifiizsT M) v ARSI W TAEL S, Wk
HCOHIRIZ L DT 7 I RZOM %2 BRIZ, 2RIk U TR T T
TUERML TNV,

x® 21 HEERT
HAERE (%) 0 (GHHEEE) 10.125 1025 |0.5 [1.0 |20

mg/kg RE/HICHRE (CERLAE | 0 37 75 150 |300 |600
#L L) (mgkg K&E/A) P
E) Til & (1972) (T L A (ZHE85)

FREF TR ONIZHEEATRIEIER 220880 TH D,

18 ekl ITER % O B o BT R b S ny-, HoMEEAE L ZE LT E
19 JECFA (1987) 1%, ARBRICH T 2 o#ifilitr U 7 40 NOEL % 0.25%# 5L LT\ 5 (B
24),

20 JECFA (1987) 12k Y. vo@lfiEs U v anbAd U @{biidis 67.89%., 7 % LHKRE 100 kg, F
VHEEEE 3kg/H & L TR SN LTS, (B 31)
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* 22 EMMR

SR it T AL

I | i

2.0% WM (100%) (A1)

- PRESRSEORRFMHEE (F&il) RO EORKSEmE (i)

- BIE M OWRE OB SUTRIENEZR L (21ER)

-~NEZrbEY A~ 7 Uy MEK
ORIMEREE DAE D2 (Fo %)

1.0% - fHPEM (183~60%) (£1HAR)

- IREEAEEORBIEINE (F&E) KOV EoOREEawE ()
- BIEH K OWR'E OB SUIRIEMEZ L (2HER)

0.5% - BIH O ERGEERK (Fo i)

ZDIEN, LT O AR b,

+ 0.125% LA EOFEERER T 0.25%LL O GRECHIT 5, FNER KL O
g OF7 U BEOREKG 2D,

- 0.125% %5/ () BT D, 79=0T73I /7 hT 2725 —F (ALT)
EMEO R ERIET,

- 0.25% & G-RE (M) KO 0.56%& 58 () I\ Th, &5 32 AR
T, 10%DHE|IE THEEIMFE D b,

B, BHEEIIRGORBIIRO bR oT,

Til & (1972) 1%, ARERICE T 5 e udifmiig ) b U 7 40 NOAEL % 0.25%
BHEREE L, WAEEOEEAEZEE L T 72 mgkg KE/H (CEEMEE LT)
LTV, (B 85)

EFSA (2016) (%, Til & (1972) ®Oi%E L7z NOAEL # X ffL T\ 5%, (&
i 24)

JECFA 1%, ARBRIZHIT D NOEL % 0.25% % 58 L LT\ 5, (B 31)

AHMFHAE S & LTI, 0.5% L, EOFREREIZIS W TH OJELRT LK OMEE i
DOEFTRANBRBO NI D, KRERICH T 5 KERGFMEICMR S v o fiiEg
7 h U 7 450 NOAEL % 0.25% & 5 H5HH L7z 72 mg/kg (KE/H (T
bRz & LT) LWL,

(4) LA
D <TIOR2EMEILAMRER (Tanaka 5 (1979) ; JECFA (1983 KR Ur 1987) if
U'IZ EFSA (2016) [ZTEIMA)
ICR v v & (i, &HE B0 L) (2, B riifiifgh VU LAEEK 23 D&Y

21 JFEEIZRBVTCUL, “glutamic-pyruvic-transaminase” & FLE STV B,
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RO ZRE LT, 2EMPKKRGT RN EmMS TN D

& 23 FAERE

HExE (%) 0 CkfFEHE) 1 2
mg/kg R/ HIZHE®Y (mg/kg | 0 1500 3000
{KEE/H)

mg/kg RE/HIZHE (CELRE | 0 432 864
#E L0 (mgkg {K&E/H) F2)

1) JECFAZ L L HEfE (ZHH86)

H2) AFMFESICBWT, FIMELNINYAEEME RTER%2 L SIS B e L TOfEICHiRA
L7,

ZDOREFR. LT OFT AR b7,
cJEGE T L OISR ONVEEGOFR AL, R REEOMICAEZEIT 2
MNoT-,

723, BH% 180 H DAAFRICTE G OFEITFRD b oTz,

Tanaka » (1979) X, Eadfififig ) 7 AN~ 7 RZBWTEDAMEZ R
SN ENHEREIND E LTS, (BIR8T)

JECFA (1983 TN 1987) 13X, MHEFAEFITONWT, & 5HE & FRRBRIZEIT
Roniholz LTWn5, (B 24, 86)

AHEMAFHES L LTI, ARBRICBIT A5 FeErififiiigr ) v A0~

ZRIT DR ANEITRD S &I Lz,

@ Ty r2EHREERSSNE - £BESHE - ROVAMHEHER (Til 5 (1972) ;
JECFA (1987) R U EFSA (2016) IZT5IA) (B1\8)

Wistar 7 v & (HERE, #£#£ 2080 (&, Erilifiiz ) NV ULAER 24Dk
BYOHERET, 3RO 244/ (104 EH) R GT 558135
ST W5D, ZORERIE, il hy v AN W TAL S, ﬁﬂ*ﬂr
FCOHMRIZ LD F 7 I RZ O 2 BEIZ, BRIk U CHEBEETRHT
JUERML TV,

=x 24 FHAEERTE

HERE (%) 0 (xIFEEE) | 0.125 |0.25 0.5 1.0 2.0

mg/kg RE/HIZHE |0 37 75 150 300 600
(ZE{bRisE & L)
(mg/kg AE/A) ™

E) Til & (1972) I X 5#sE (B 85)
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Z DR, LT O R0 b,
C HEZRBWN T, il Y SN SRR T2 0D 3 A K BEAR ARSI LTz,
- STHREEIZ IV T, RRIRIE TS M OV RS D A SR MK o 7z,

A SRR QAIEIA) - NI Ek i A STDRAY b A i
BEEGICEET A EEITRD b o7z,

Til & (1972) 1%, Eﬁﬂ(ﬂ%ﬂi%&(ﬁ?ﬁﬁiﬂ%%@%éczob\“C&i\ L7
REICB DGR RO ERETHD & L, ARBRICBW T, R
BITERT 2P AMEORBIIR 6N hoTc bt LTS, (B 85)

JECFA 1%, RRBRIZHBWT, EOENITINT S IEEEFEAESR I L7225
SlE LTS, (B 24)

EFSA (2016) 1%, ©riififg) U 7 LADHB
7L LTWb, (Z031)

AREFFHAS & Uik, ABRIC
v MIBIT DHD AL

G, FERIC IV THERY

PED BTN S 727 -

BITLERMAETCE BT R T LADT
D BT &I LT

(5) £BEHRESH
D Sy hERESH
T5IA)
R Wistar 7 > MZ

RE® (Itami & (1989)

; JECFA (1999) R U EFSA (2016) [<

L HREE T R U oA T KT EFR 26 D LB RERE

Z ke L CIHE 8~20 E F CIREER G L, E0E 20 HORIERE (R IRHER.
BBE10~128) F O 4 8l E ToHAERRE Gl RRER . &1 4 D)
TR LR E ST\ b,

*x 25 FH=%TE GiE1)

Hﬂi’“ﬁ? (%)

b I aER 0 (xFHERE) | 0.32 0.63 1.25 2.5 5
%ﬁ@%éﬁsﬁ 0 (xFPEHEE) | 0.32 RERL | RERL | RERL |5
mg/kg {KE/H |0 300 1100 72 L | 2100 3300
(B (mg/kg
{KE/H) TV
bR S L | O 80 280 SCHE2 L | 530 840
THHE (mg/kg
fReE/H) "

1) :Itami b (1989) IC Xk A#aFE, (XHE88)
H2) :JECFA (1999) = k 2#iEE, (ZH 26)

22 3T, Lung OIEIC”Malignant lymphoreticular tumour” & SE# STV 5,
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BREGHETROONTZEHEITRIEER 26 DBV TH S,

& 26 BMEAR

BHRE w=IEATA

B REh

co

- (KRB MOMG] (B G5-HEAR - iEik 8~ | - )i 1@@1&?
20 A)
B (RG] AR 8~20 H)

oy
\—

0.32%LL | [FTL7Ze L

EDIEMNZ, LT O RGO i,

+ 0.32% K TR 0.63% X GRHEICIHWT, REWOEBENAGEIIKR T LR, A
ERFH)TIE 2o T,

- 1L.26%HEZ PR <\ GHEZ W T, BN R OVB AL IE % D B A8 28 B DN B s
SAZAUANER OFERE D NIRIRZ 3586 HALTZ M, BARICHEEITRD bR
o T,

¥, ERE, BRI, FEARBIECE L OPEIC DWW T, xR
EREREOMICH B RZTIRBD N hoT=, 2, WITHOBEEREZBWT
R DA ERAE, ”E"*%%%&U‘Wﬂ@%%i%w) SRR ho T,

BB CIx, BEGHECR T 2 00% 3 8 E TOREMERES, FrAao
AR A% 4l E oL @?ﬂ&&@@ﬁé 3 DA VAREIZIL, e
i L CTHEZEITRD b o T,

Itami & (1986) %, ARERIZIH T HHMEET U 7 A 7 KFW) OEEIC
%195 NOEL % 2.5% & L., 2.5% 85O Z RS | 2 TORGEETHRIEOK
HERA B 7223, IRIE OGS T 28 T 7o 7= & LT
%o FTo. 0.32%FGHEAICB W TIRIAENARICHD L2 &6, BRI
%195 NOEL IIARBRICB T2 RIEAEU T THDL E L T0D, IHiT, K
RS FICB W TERTEME 2 RS RV iSRS T b, (B 88)

JECFA (1999) 1%, RHEW TldmmHAED 5.0%HEC OB B0 7 H i
TWD B, RIRTIEAETORGBICHRBEEIEN AN E LT, ARO
LOEL % 80 mg/kg fAHE/H (ZE{LAiEE LT) &L TW5, (K 26)

EFSA (2016) 1%, Itami » (1986) O#Ri5a 5| L CHE L, REMWICKT
T 53D NOAEL 1% 2.5% (ZE&{biiE & LT 560 mg/kg {AH/H) THY |
JRIR %9 2 D NOAEL 1% 0.32% ( fg{bAi & L C 81 mg/kg AKHE/H)
K LCWb, Fo, BrAaRICHT268EFEZBIIA LN RN 8 18
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720 OREED R IR

ZiRA T HREE (IRIEAER) Tid 10~12 LoD 7,

AN A 2R CorAERREER) TIX4ILOATH D Z LA TITHAENR

ABR ORI E B 5D 2 & L)

(%0 31)

=u

AX B

INTWVWARWNWZ EEERHLTWS,

AHMPES L LT, ARRICB VT 5.0% % 580 R8T G- IR b
(AR IO B D N A D T2 2 & DY 0.32% L EOFE 5 W
THRBREEOMENRD =2 s, MiliEE) U 7 A 7 K ORE
DO —fFEMEICfR D NOAEL % 2.5% 8 5805 H M L7- 530 mg/kg RH/H (—
FRlbhids & LC) LIl L, BAFMICHR D LOAEL % 0.32%% 580> 5 H H
L7 80mg/kg RE/H (TEMLARE L LC) LW L7, IO bh

PN EZ T

@ Jv hFEAESMHHER (Ema 5 (1985) ; JECFA (1999) KUY EFSA (2016) =T

51H)

iR Wistar 7 » M.
LT, IR 7~14 H £ CIREEHR G L. T4z 20 H O

Vo ) v LEER 27T OB BREHARIE

nisEE

VB, 5 HE

12~13 L) KO 15 @il £ ToOFAENRIET Cord ek, 48 6~7 L)
EAARLEBRNEm STV D,

x 27T FAERE

HEHE (%)

Jif V2 R 0 (xfHE#E) (0.1 1 10
B bR 0 CRIFERE) [0.1 FERL |10
Yoy Vo AEEE (o) |[iE#E2 L ]0.13+0.02 [1.32+0.22 [2.86+0.76
mg/kg AE/HIZHE (mg/kg|0 65 660 1,430
ﬁ:ﬁ/a) 1)

TRk E LT HE 37.5 380.5 825.0
(mg/kg K=E/H) *V

mg/kg AE/HIZHE (mg/kg|0 130 1,300 2,900
(KE/H) F2)

ik mEE L LT #E 75 760 1,700
(mg/kg AE/H) 2

mg/kg AE/HIZHE (mg/kg|0 130 1,320 2,860
(KE/H) F2)

“EibmiEE L LT H#E 75 761 1,650

(mg/kg KHE/H) *3)

A + Y 5

1) KEMFAESICLAHEM, v MEKE 025 kg & LT mgkg KFE/HICHE Lz, 559 ALY

NEEMEE FFREERLE D S Mg S LToEIciE L,
#2) JECFA (1999) (X2 EE (B 26)
#3) EFSA (2016) 2 X D5 fE (MR 31)
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BREGHETRDOONTZEHEITRIEER 28080 TH S,

& 28 BMAR

HHRE w=IEATA

REE REh

10%

[l

SEEHERVD (R GHIM R 7T~14 H) | - § ﬁ@@ﬂi?
—IEMEDRERD Z L O REE IO
£ LW (e 5401 AR 7~14 H)

o
&—

TDIEMZ, LT O RO i,

. %&Efﬁi BOWTHBERNAEICET LS, AREFENTIZ o7,

s BTOBERICB T, FENIBIRIETRIMENTHIIN U722, <TFREEL b

L CAHBEZEIL o T,

R D 4~12 Bl TOMREN, XFHREE & g L CTH B> 72,

o10%1&“'€uﬁi IZBWT, AfEFAE R, HAESR CrAREBAERE) KUV 4
BT AR AFRITRS | SEENRBD Lo 7oy, HIRRE L i LT

ﬁ LR o T,

« ETOHRGEECB W T, 4 BELIEO IREMW O A FRNTIE —E T REE X

VAR T2, RHRRE & bl L CHEZEIT R o T2,

I, ERE EARRIEE, ETHREE. MR ONTIR R OSNERT R, g
FIT 5L K ONIRT RS DT P RRBE & BB RE O MICA B =T < #BwmE &
HAZBRE# 5 AT ISR D b L o 7z,

Ema & (1985) I3, 10%&“5% BT L HAEROBAEORHT RIX, EiRH
MW OREMORBIGHC L DB L L TEY , ARBREM T T8 o difiig
VRN =SV uﬁﬁrﬁ/@%mé@b\k%ﬁﬁ‘%dﬁfb\ . (ZH89)

JECFA (1999) 1%, 10%#&5-HECB W\ T, REEM M OBE IR OIRE VD 33860
iz & L, ﬂs‘ft%ﬁ 28T 5 NOEL % 760 mg/kg KE/H (ki e L
T) &L, BT LN E LTINS, (B 26)

EFSA (2016) aj 1,320 mg/kg AH/H (ZER{LAiE & LT 759 mg/kg K
#H/H) % NOAEL & LCW5, 7=, 1 B4 0 OREELIRIRZRET 53R
BRiE O EEER) Tl 12~13 VCD A, A A a3 25U Cor 28 )
TIH6~TIEOATHDH I E&EEHL TS, (B 31)

ARMFHAS & LT, ARBRICE T 2 BEMWIC T 5 — el QN384

#FMIC4% 5 NOAEL %, %&Efﬁiz’p%%ﬁm L7-380.5 mg/kg A®E /H (T
{fefize & LC) &fllr L7z, BaEMEIIERD onien & 27,
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® Ty hr2HKHREERSSN - £HEHEM - ROVAMHEEER (Til 5 (1972) ;
JECFA (1987) R UFEFSA (2016) IZTEIH) (B#H)

Wistar 7 » & (MR, S8 20 P0) (2, Erillififgr U U LAZ2R 21 DL
B OMEKET, 244H (104 8H) BEERGT 28BN ERSINATND
ZOREBRIT, EulififEt N U U ARINCBWTAEL D, AR TONRIC
HFT I URZ O A B, AFECxE U CHRBEFREHC T T I U EIRINL T
W5, FotfRo2TDZ v MZHOWTEE 21 BIZ[FE—H &R OMEREZ 22/ S
B, ZONOEHD Fo7 v MIHOWTTERE 34 812 b [/ — HAEREOMERE % 7
JEASRL STz, Fo DG 21 38 TOAR TH N FIIE IR 2 S BEFLI 4
FECHERES 10 T (Fra) ZE L, SHEHEOHEIE 104 HREREEER G LT,
Fio D7 v MIEG 12 #HEX OB S 30 HICREL S, ZNENOREN G
[FIREVE (Foa XN Fop) %1570, Foo RV O IXEHETHE 10 1T (Foa) K OME
15 V8 (Fou) A8tk L. S HEREOEEZ 30 HENREEE G L1z, Fou XD 7
v MIEG 14 B E OB 22 BICREL S, Fs R 21523 B0 FE0 ST
W5,

x® 29 HEET

HAERE (%) 0 CGHHEEE) | 0.125 | 0.25 | 0.5 1.0 2.0

mg/kg RE/HIZHE (T |0 3742 | 75 150 | 300 |600
Eefbiizg & L O)
(mg/kg {A&E/H) *V

1) Til b (1972) (2 X AHEE (B 85)
E2) EFSA (2016) |ZE#o#El (R 31)

BHBE TR ONTmME IR 30 DB Th D,

& 30 BMAR

BT BT
Fo AR Fi AR Fo A

2.0% |REWNTT o508 0 |BEWICET 028 0 | BEWITET 5

WA RAEOMEE | - BB (MR ORE| BB (L) DR
[ FE BN

IREWIxt T 5% | IR o

- W E AR E OARAE A | - WA Ve A E O (R fE

ZDIE, LLTOFTERBREO bz,
* 1.0%LA FTOEEREAZBWTCIL, HHE 8 HAD 21 HOWE R OKE N EEM
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ICABEIRT Lens, AEERE TR o7,

+ 0.5, 1.0 XN 2.0%HE HGHEITIBN T, Foo HARD 1 BB OB 15 DAV HT
AREDAEICHED Licy, HEMEBEMEITR <, 2FEH O OE LT
AR ITERD e o1z,

2.0% % GHEIZ BT, Foo AR O M TR B 3 EE B D A OF BB AFR
b,

728 Fo R CITHBW DR EEICE G ORBITRD b h o Tz, £z,
MEDIEIRER, [FIMEEE, HARMAE & O E VAL TRk R & GO T
TR D NI T,

ZOEMNT, UUTFORFRNZED bz,

« ZHARD 1.0% 2L O GREZ B WO THEEMAFRD HAv, FAEMEIL 1.0%4%

HRET 183~60%. 2.0% 5% 5-F£ T 100% T&H - 7=, [T R 0.25%#% 5-15¢ ()

KR 0.5%H 58 () T 10%I1CE 5 32 @B ICR-> TR T,
JRELEMRA TIE. S RO 1L.0%LL EOE SRRV T, IRE ORR)E I

AEJE U 7 22k 58 VD D RA D ERIROWE D LS4, BiE L OWRE O

WA ST RIEMEZEAL RO HivTe, 0.5%FED Fo AR (MERE) ORITEIZE

[FREDZAL R 2R BT,

Til & (1972) 13, AR TIL 2.0% 5 5-HE TH O AV W@ O FE DR R E
MOIEMIL, AilwmtaBcr e dimig s N v AORBEELIH LN TE 2
Motz LTW5, (B 85)

EFSA (2016) 13F& OfimICFE L, e rfifiiE) U v A0 NOAEL #
1.0% & 5REHEH L7z 262 meg/kg (AH/H & LTW5, (B 31)

ARRPFHA S & L CiE, 2.0% 5 52 BV CERENM L ONE B ) O (R E HEndn
%Uiﬁﬁ b= s, RKRBRICB T2 e ilififig U v A0 EWIZ %3

— kT L OVREMW I 5 m IR D NOAEL % 1.0% &% 5-HEn 6B L
71 262 mg/kg KE/H (CEbhizeE LTC) S L, £7-. kmHEICE
WTHAEFRMEIIED b e &z 7=,

(6) ERFIZBITHHR
RKEBHORRGEHNSEIETH D Z ENnDH, RAZ GO RERBREICD
WTE &,

D 7 I/)l/’r“w_{
T U MR BBE S L S & L ERERE I BT A R 0 AT G ER
@%%\E% DG SN TV HRERERIZIE 31D TH D,
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% 31 BOARESHEBROHER

X GEMERESE) (timE [BHEE RN 2 BTk
50 7k 5 Mk (BEAR IR 2 5 | A 98 7K 5810 mg (HA[E])  [FLBE, $EA, Hols, #\Prenner and
LY 7L OBREZIZ|T Y UL B, %, MEOEAEE  |Stevens (1976)
EHMHOT L L F — (ZH90)
B)
21~64 WA 2 AN, | 2 3L #2125 mg (HE]) | —F& (FEV1) O/K T |Freedman (1977)
3 N (W) Rl VRV (12%L4 1) (£1#91)
67 et (MR [l = L RN RUE XA Baker © (1981)
TR T A (Z2H92)
23 ket (Wi 2. v m R A 2500 mg (HAIED) | KPP i & DR T
FTrU T LA (440 L/min 7>% 100
L/min)
27~65 kM 4 N (Wi | ©° = 8GR B2(1, 5, 10, 25 K (Wi EARIEIR, FEV1 @|Stevenson and
A VBRI U'50mg (30 7 |IE T (34~49%) Simon (1981) (&
[HIRRE ¢ 5-) R93)
24 B (FEEIMET V| v il B E2|10 mg, 25 mg. [JHLE RE . 25 < 5 |Schwartz(1983)
X —PEER) i) 50 mg, (FF3[E]) |7+, IMJEET (BZH94)
34 kit (iR 6 HEX&, LB B&,
F, EER[EFOEY B, D FE V., I
T LILFE—) KT
25~59 kHME 12 A|Y o §i A fE|1. 5. 10, 25, |FEFF Y 72 41 UE IR |Sonin and
(BT 7 4 F|F MU mA (50, 100 & OY L AEAER Patterson (1985)
Fi—) 200 mg (15 47 f#] (ZPR95)
bR 5-)
22~55 i M3 N (M| & v di AR B&|1. 5. 10, 25, |[FEVI K F (38%~|Yang © (1986)
) VRPN K50 mg (20(65%) . K& UM ES | (Z1196)
SBR[, PR REE,
MR, 290, HHIE. JEAR.
BW. TR, SRR
38kt (Wi B [ 7 P N S| KB MeAE Acosta © (1989)
TR T A (ZH97)
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g GERERBSE) (imE |[BIE%s IR 2 HR SRk
27~40 B 2 A, |E v #f i 21, 5. 10, 25, [FEV1 KT (20%LL|Sprenger &
T4 N (BMERE) () DA 50, 100 % OYE) (1989) (ZH98)
200 mg (20 43 fH
b 4% 5-)
34k et (7 LVX —| v o i G 2|1, 5, 10, 25, |59 oifil, &iE. ZA. |Sokol and Hydick
HREE, &R Y —7|F MU TA |50, 100 K V& & OVHRJE FHARLAE | (1990) (ZFR99)
iE, FRIEPERISIPESR) 200 mg AR, FEHE
22 k2o (GEEPE S | B 1 i AR B2|25 mg (Hi[E])  |ERRE, SOFEA, 5| Belchi-Hernandez
i5%) VRPN T, 87 A 5 (1993) (&M
100)
36 sk Mk (g 2 5 2%) | 7 ol A 12(25 mg (Hi[E])  [FEVIOfKT (24%) |Wuthrich (1993a)
Rl VRV (£HE101)
37k B (FRMEOA|E o i #2150 mg (H[E])  |[ZHE
PEZERRZE . MR T Y U A
JEE, IR [ )
A7 B E (FREOZ|E v i 6 1250 mg (H[a])  |[ZFE Wuthrich (1993b)
PEZERRZ . MM R U A (ZH102)
JE, I PRI )
23 ik B (W E) v o i AR B211. 10, 25, 50.|FEVI DK T (20%) |Gastaminza &
FhrU DA |75, 100 KO (1995) (M
150 mg (10 43 [# 103)
b4 5-)
EVE(DU A FEO|E o # AT FE10 mg (BE)  |BHEIZEA 2 £ 9 #L|Gall & (1996) (£
BRI BT h Y T A B R 2 K OERR f£104)
FEDREWR)
53 ik 2 ME ORUAR LT i At 18 7K 32(200 mg (B[] (HRJEIPH OALBEMET#IE  |Park and Nahm
ZHIRE P ORLBEMEE| T N Y T A (1996) (M
JiE9) 105)
24~31 Pl 4 A (Wi | B v i i 2|45 mg (Hi[A) P |FEVL OK T (15%L4|Vally and
B) [NURIN ) Thompson (2001)
(£H106)
56 m HME (6 22 H ., |&° = BH A 12|10 mg (B[E)  [fRep, BB OEHDHE|Asero (2005) (Z
g R OEHORE| T N U T A e HE107)

E) FFEIZBWT, YA 2 150 mL FiC
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iE 53R &5 55
a. JEBIERE (Tsevat 5 (1987))

HiffiEls 92ppm & G0 H T AV EFOARATBIED AT a0 A RS
BE (BYE, 8358 BT T 7 4 T X —EER 2 LT LTIER OHE M
{ThihvT\nbd,

ZOBFENT, RS T OB X 22O ERIEOERRH Y | mEk
LA RT U TH I EZRE L ERICDENCEDL, RN EAE L2
LB oTz, (ZH108)

b. BEHE (Tollefson 5 (1988))

KERMEZAE SRR X — O ERISER Y AT JMIHE S sl
WRRIZ KX 5B ERICO ST ORER, BamBEEA ERISEE Z 35 B, JE
DEWNIRIZ Y Z 23—k dh 280 1, T & /S —LIAC O FfER S o OV 3
143 1, U A > 111 {4, e 98 ¥ Th -7, £, HBEITHREINT
N DRI B U T LV — RS B Lk (R R 5 314 ., g
50 {f, WE N IKEE 64 1, =R 64 11, FEA 61 1, RPTIER 58 1F) K&K TNWH
EERT CFF 112 4, WEHE R OV X450 112 {4, IR & OV 88 ) T
bol-, WEINTEEEDEL (74%) FLETHY, FEmzHELTWD
HEED S B, 66%0° 20~59 1% T, 27%72 60 Ll ETH-o7=, 51T, #
5 XN EE RS EH D 23.2% 2 RN K EERS S S v, BBIRIT DTN T
Hol=2, WML BROKXCEFHORE L H -T2, (BHR109)

c. LEa— (Nair 5 (2003))

FDA 73 1986 4= 10 A & TIZHfELLE L 72 &M EBRICRRNNA H D L &
72 167 BIOBERINCDONTHN LT E A NFEAEDKNIZAT oA R
RAFHE B ABFITHAE L TE Y | 2 IR R EER U IXMER R4 LT )
T4 T7F DR ETWe, £o, MM EREREET S & ST 22
Bzt Uiz & 2 A, EERWEBEOXT 96 (- HRIARE) KU
BEEEOE 5 6] (EEE - MEBIARE) 1TMARRRERUC LD ReERnH 5 & L
7=, (ZPE110)

d. 1M (Linneberg & (2008))
RN TEEINETVa— X VERINS FRE. TAHE
K OFEJE O BUEFERICE T2 B HAIC L oA (18~69 D HE/EZ Y
> 7V (n=6,000)) (ZFBW\T, Siretge s L2 4,091 A (B 1,871 A, %
P 2,220 N) ©9 5, 7a— L EHEEOERE LT, EXUE 7.6%. T

50



1 3.2% K OVZ & 7.2% 28 DIERFAEOHENRH Y | EXGE K O JEOIE
Wik, BHELY b EICE < A b i, EXGEDER T, 40~60 %D
%ﬁ8~7?%okoit\w#h@fﬁ%7vw% PSR K ONGE & A
BICEER D o T,

Linneberg & (2008) 1%, FM ORI, VA XV FERIN L0 E
FOSIZBEAR LT\ D & STV D08, FEBRSME T CHfiEE O A sl 12 SUG
¢6U4V"@ﬁ%%%%@&ﬁ?%b\ﬁﬁﬁﬁ:éﬂ@ﬁﬁ%l@%
DR MENZ IR D Z e amB LTS E LTS, (ZHE111)

@ ERZBHTRIHMEDELED
T LIV X — R RS b G b U - A ERYE I B 9 2 R O A e B 5k R
FHIZBWT, B MIBITLT LA —IEOWMED SN TWDHD, AKdbH Zxf
G L LA T,
Fo, MRBEIZET 527 LAX—n & LT, FEICHmEIIT L —
BT B L 72 R OVH L E AR s ST b,

(7) SHEDFELD

BARFEPEIZ DWW TIE, ARIZ L - TREERIE & 72 2 BB FME T 720 &Il L s,

KERGEMEIZOWTIL, 7 48 B D& 53R (Til 5 (1972)) 2B
T, BEOHMOEEOFTAPRO LTI D, ARBRICET 5 v r dhifiEE
7~ U U0 NOAEL # 71 mg/kg KE/H (ZEfbhizg & LT) Efllr L7z,
F72. T v b 2R G - AN - B AMEDFE SR (Til E)(1972))
IZBWT, HOWREFT AL OMEFREMOFTANRD b2 &b, ABRIZE

Ly o fififgs) U v A0 NOAEL % 72 mg/kg KE/H (T ELAIE & L“C)
&HIWr L7z,

ARAEMEICOWTIX, T v b 2FERIEER G- - AT - B AR
B (Til & (1972)) 2B\ T, BlEM K NEEMW) OREEMIHIN R Sl 2 &
D, ARRBRICEIT 5 Erillifiig ) ~ U v AOBBEMWIC T D ikt L OVEE)
WNZ kI 5342 D NOAEL % 262 mg/kg AH/H (kg & LT) &
WrL., mEmHREICBODTHAHEEEITREO DN e B X T,

AEFMEIZOWTIR, Ty b%&é%@%ﬁ;ﬁ (Itami & (1989) ; Ema ©(1985))

DFEFR S R TT 5 — i E M I26% 5 NOAEL % 380.5 mg/kg {AH/H (—
Fefbhisi & LC) LI, %$ﬂ¢:%5meL%8m%kg¢$m(:M
{fbfize & LC) &fllr L7z, BaEMEIIERD v & 27,

TN A @_wai\V?XZE%%ﬁhﬁﬁﬁCMMhﬁbuw%)&@ﬁ
v b 2 EME B G - AT - RO AMEGFERER (Til 5 (1972)) 2B
T BNANEITRRO v E il L7,
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b MZBITFAHAIZOWTIE, 7 LV —PERERE S 2 5 & U it
BT AR N AMBEGRBREICBN T, 7T LA —ILOWMED I TNDH,
A HZXSRE L3z <, BMBEICET 27 LAY —Kh & LTiE, F
(2 S ST LV X — OGS B U 72 RS0 LS R S STz,

UbDzZ Lot KEMEES L L L, HfEKkET v T=0 LAKHEED
FRL R BE K ONLRRERHE D Be /> NOAEL 1%, 71 mg/kg RE/H (bR E L
T) CHlr L7,
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I. —AEREDHIE

I, RPAicH G H OBEE K 0 | HRRKSE T L = v g, T LR
W U= LA G HELLZ e, W THRBEAKET E=U K] O
— HEREOHH S LRI T DI 72> T, BMIEMER T =7 A 4
IZOW TR 21T 2 7,

1. BEDEESEZFICEDCER=E

(1) ZEIEEICHR DS

O EEEHHARICEOS(ERE
REHEEFT X, BRNOLLMAMEENIEE (K 28 FEREA ST EE
e g B & =3E) [N OLEVERROT-O OISR 1[5 TR
WA 2 B LB B OHEEHI B b 28158 (55 11 Bl ®E)
CFik 2943 A) Z5IH L. e L THRE STV D R bhfE & OV
WREAYEHE 7 OFAERE TS IS Sk O b & L COEEEORTIL,
12.3 mg/ \/H EHEEL TW5D, (B2, 112)

@ <=4y bRy FRAEICEDCERE

FREHEEFT X, FK 28 FE~—F v AR T v MR K 2 BEEFRE
FRAEAE R A oI H L, diiEaE o E — BB, ZEbiE & LT 0.164
mg/ \/H T, xf JECFA ADI (0—0.7 mg/kg {KHE/H) K TIi% 0.40% TH -7z
EHBLTVWD, (R 2, 113)

BEHEEFL X, AEERFARICESHE (O) b~v~—F vy b2 Ty
Ml (@) ICESHEEIZ iR L, #EEEIEITK 70 fFOZERH 5 DI,
HR AR Bt oD 5 M 70 B B S O I T TFE T OR b e bhid: & L CHEf L Tl
St B LNERE SN, ~—F7 v bR MR L B ERETED T8,
ERNSEIT 2 EEIZLWVWEEZEZ LN EFHHA LTS (B2, 83)

AFMGAS L UL, IS A7 dimitiE O — &I i b & L CHREB L
THKRT D2 L0, AEERGTFHEICESSERELIV b~—F v XS
v MREICESSERED T NERIGEVE DR ESEEFEONAZZY &
EZ. =7y M2y MNEEIZESERE (0.164 mg/ A/H) ZBUED
Rt OERE LS Lz, (B 2)

(2) PURZILAXTVICRSHSET
FRESEEE X N RMEEI 7 =T A Y 3L L— b (5 2 ki) (2014)

2 AR b Y U A WRHERREET U v A TR, o diigy Y v AR O niifiigs by v s (T
FRfbhisg & LT & JE)
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ZBIAL, & PABRRAERT S LICED, MEBERNICBNT, 1 A%+
THRIBT10me, B TR 3g DT UESTREASH., EEESNET VEST
DITE A ERBIL ST, FIIRTEBRICA D & SN TWD LB L TN D, £,
e B THET VB S Y A A VIR CEO NSRBI S L, RIS
ez EBMPHLTND, (B2, 19, 114)

. FHEEXRTEROERE
(1) HARBHDIER=

Wy TR KE T E=0 LK) OFEMIX, & 1 OFEAEERICEY, 5
EOHDIELEIZHWD R KRS E I CBRENKE T LIZb0%EER,) ] IZRL
NDHZ s, I THREEAET = AK] OXEELOBRET, 5
EOFHDOEBREICES X MF 21T o712,

MEBLT R 30 4R FEAmldikoe (THE) BEEOWRNER EREMFEND ] 12X
FUE, 2018 FE R IEE L O H R RIZEORE (M) #EIX. T2 352,046
kL/AERK Y 9,955 KLIAETH Y . A7tiE 362,001 KLIFETH D & &b, (BR115)

FRESEFEE L. REEIT FY0ENY oI, TR EORERFR LT
2H08H5b00, T RUEFEEE LELONRTETHDLE L, BRARRRELY
(2172208, REFELOCHHRREERORTE (HE) BEZFRV/EIZBITL5E9
@@E%%@%&ﬁﬁbfwéo&wm>

BEHEFEOMHZEEZ D L, BBEICE T 5.5 L 918 OFHAE &
QQQMkuﬁ)%WAAD(m&m3$k)f%btﬁ%&klkétb@&
EOMDERPGERE L EL, 1 BY-0ICHBETH L AL ALYV ORE
OEHETE — HEREIX, 9.54 mI/A/H &H#EEH L=, (B 115)

XHIZ, SEIWENRFEOEMNNCELY SN TERLS L, BREICENEL DA
REMEZ R L, Pk 30 EE MR - REFEICHNT, SEEEOH LH (H
Z3HU L, EH 1 HY7- 0 IEEHRAE T 1AL EEET 2 L RE LEH) OF
A (19.8%) ZHRAANDICEUTCEHAE LSS, YSARE L2 THRSELE HIHEE
BUIZEMRELT 1 ANS720 058 S lHE— HEIEIT, 48.2 mI/A/H & H#E
L7, (ZHi116)

ZD, AFEMPFES L LT, SEIENREOEMICEF SN TERE
NHAREMEAZBE L, SEEEOH 2EZENLEH L 48.2 mI/AN/H%EZ 1 NY7-
DOSE S EHE - HEREL T 5,

(2) RESHIMLDERE

REHEHEFET X, BEERTD D WVITREET O R0~ A B 21N S 7z dhfii g
KFT =T bKiE, BRILELOT =T LA 4240, TR b
KT bR & U CIAET 51EDs, K E RS LT pH O 252 1 T Hilk
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WeKFEA A L O A A NELD EFH L TWD, Fz, FEERIZEHML
TR EE N BRI C 35 2 60T V= U AL T UDNBEROERF L LT
ELEIND 2 EEEE 2, BEBEOHELT & T BRILME LR O T V=T LA A
BEIRELIBOTHZ 00, EBREITERICIT K 2D EHHL TS,

(M 2, 3, 82)

AREMFHES L LR, BESEHEOMHERE 2, BREICHO>VWTUL, £
NEN_BILMEL T V=AU ELTHREITT A2 E LT, £720 IR
ey THRREEKET E=7 LK) OERN, £ 1 OFEHEERICLY, [58E
IWEDRLGEIZH DRI RS E S GEEENK T LIz b D& RS JIZIR B AL,
SEDFEOBIERC IR E R OT V= T A T UBEENRBOT S EE X
H525HZ LMD, EROEBREIL, BRoHE - FERELY HEVVETH D &
EZ2 7T

O ZEIEWmEICR DM

FRESEFEE X, Y THMEEKET =0 LK) MEAKERTRL
i KE (02g/L) NETOSE HIFEORGEIZHEH I, 2 THSE DR,
AT LT SARGE LTea, —bhivi & LT 129 mg/LHnAE L 5 EaiB L
TW5, (Bl 2)

AEMFHESE L QL. (1) THEHELZ 1 ANZVoSE S e —E
B (48.2mlI/AN/H) ZESE 2. SEDHENDL O ER{LHiE OHEE— HERE
I, 0.113 mg/kg KE/H LHEFH Lz, iz, 1. (1) @Q~—4 v bR
> NREIZE S S BITED b OB EA G5 L, HEERER O
AR EE OHEE — AR, 0.116 mg/kg KE/H & #HEF L7,

Q@ TFUEZOLAAVICIRDHEE
@O & FERIC, FBESEFFE X, Y THEBEKRET =0 LK) MER
EERTRLULIEREREDRETOSE I FHOREITEH I, 2 THR-MLSE D
BEICEG LT ERE LSS, Ty E=U AL A4 & LT 36.4 mg/L25H 4T
LEHHALTWDS, (B 2)
AHMFHAESE L L, (1) TEHELE 1 AN oRE S E#HE—HE
I (48.2mI/AN/H) ZE 2. SEIBENLDOT =0 LA T OHEE—
HIEEEIX, 1.75 mg/ A \/H & izt L7,
AHFEMFHAESE LT, 1. (2) ZESE X, SEIBEIL BRI
(TR KET V=T LK) HRDOT =7 bA 4 BREIZ, B MIB

24 (64.06/99.11) X 200 mg/L = 129.27 mg/L
25 (18.04/99.11) X 200 mg/L = 36.40 mg/L
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WTEENDEEISND B L I L THEH TE 5 &l L7,

3. EMEHHZFDELD

ARBMIHAS L LT, fHBEEEOH 2E5 N LEH L5 E HEHE — HEBIE
(48.2 mI/AN/H) KOV THRERKFET - E=T LK) OFEAEERORKE
(0.2g/L) IZHESX, ZNRETEFELEGAEZBE L, 5 E 5L O _FRLh
WEROT VBT LA T OHEE—HEIEEZHEE LT,

SE MDD B OEREIL, 0.113 mg/kg KE/H LR S, 2
~—7y "Ry NREICESCBUEOERELAFI L, Y THAREEKFET
=T ALK OFFAIEENRE SN HE O T BRALEOHE — B EIREIT,
0.116 mg/kg KE/H & 705 L HIEr L7,

F-. W THREEEKRET v EB= LK) OFAEEREEINEZRBED, &
EVEN O ENDT T LA A UEREE, £ MCBWTEENDEAS
NHEE L THEA T &M LTz,

7ek, REOBECR I, i IR KET V=0 AOWESZEE 2|
BEHLHE-REBIELY bIRWEE 2D 25 272,
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V. BEREEZETm

Wiy THRRERKET =7 LK) OERNEIER OFIEIZ W TR, RO&S
SINTEBBIENTHEL L EFHIESNDT U T= T A A T A ONE R AR 2 K O
R O E D BVEITAR D F L2 JE, iy THfigAKFET =T A
Kl OLREMIZET 2MFZRERIZIT) 2L & L,

T RS LA FTATONTL, IBEICFHMESNTEY . 0%, FHiz/emiix
BOLILTNRNT E D, KRNEIEER OFMEICET 2 REHIITh R0 o 723, IR
ey THEEKET o E=T LK) HROT =0 L4 F U EBREX, B MNIB
WCRFENPOEAINIELHR L TEHEATE L2 0006, I E LTt f
FAENAEE. I THREBKET T K] ICHET AT V= AA F
XL EVEITIR SN T2 & LT,

TR K OV RR A O RINENEE IS S\ TR, I EMERR . MR A
SOTHERREE KA A & U TR S 4L, W S 7z dhmiiel L, Pl o dhniis 4% o
H =B EIC Lo Tk SN D0y, ZBbiss T ¥ VO A 18 U CHilE DK
WCEARBICE VRSN, 7y N TlE, U 30UTH v & bl U CHiiig 4 %
VE—BIEENE L, B R &L TR 10~20 5D HEREE A v X — IR T
B CRINTWD, 7z, Ml OB IR S vz S ALK CEEO RN LA
<, BREMEITENEE -, 512, BORESNHEMERIL, = OKE TS &
L CHRMITRPRFEME RIS S D & B 2 T,

BARFMEIZ DWW TIE, ARIC L > TRESRE & 70 28T 70 &I L7z,

SEEE, E R G, B A TS ORBRAGE 2 R LR, 7 & 48
MR O EG5RE (Til & (1972)) ([ZBWT, ErEEET U v AD 1.0%LL Lo
BERECTREDOH L ORIEOFT ANEBO b2 Enh, NOAEL (X2 o#ED
0.5% &% 5N OHEH L2 71 mgkg RE/H (ZEbME E LT) Sl L7-,

FENAMEZHONTIE, ~ 7 R 24EMBN AR (Tanaka 5 (1979)) KOV v
k2 FEM B G - ATETENE - RO AMEGFERBR (Til & (1972)) 2B\ T,
FEN AR Bz &l L7,

AFLIEE MZBIF AN, HERAKET E=U AT 5 MZEBT
LT LT AEORE TRV OO, IR THERBEKSET E=0 LK) HED
CERAURRE R ONERREREIC L A T LV D AT REM I R E TE R WS E X T, T2
72U, HERHEN TREIEOREICHND BT R OSE I GEREIKT LD
DEFRLS ) PAMER L TiE b 3Ty, SEHBEOELEIZO B
LNDHZLEBETNELEEXT,

LEDZ &nt, KEMFHAES & LT, fMEEKET =0 2KHERO K
LR EE M ONERERHE O NOAEL (%, 71 mg/kg (AHE/H (ZELARE L LC) &Mk
L7z,

BREHEICOWTT, SEEEOH 2EF5 N LEI Lic5 8 9 EHEE — B
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< BlEE - BRFR>

& PR

ALT Alanine aminotransferase : 77 =73/ 7 A7 =7 —F

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

CHO Chinese Hamster Ovary : ¥ A =— A/ AL A X —JIH

DMPO | 5,5-dimethyl-1-pyrroline-1-oxide : 5,5-% A F/L-1-'a U > -1-FF T N

EFSA European Food Safety Authority : BRI & 522 1R

EU European Union : BKME &

FASEB | Federation of American Societies for Experimental Biology : K[EA4#)
TR TG

FEV; Forced expiratory volume in one second : —f) &

FSANZ | Food Standards Australia New Zealand : #— A ~FZ U7 « =2 —T—
7 v N R A EREET

GMP Good Manufacturing Practice : i 1F B & B 40

GRAS | Generally Recognized as Safe : —f¥fIZ LRI END

GSFA | Codex General Standard for Food Additives : &R 2 22—
T 7 A&

JECFA | Joint FAO/WHO Expert Committee on Food Additives : FAO/'WHO &
A £ n NI B P

NCE Normochromatic erythrocyte : [E4uMh R I EK

OECD | Organization for Economic Co-operation and Development : #%# 1% /7
A FE Ak

OIv Organisation international de la vigne et du vin : [EfE7 KV -« U A
Bk

PCE Polychromatic erythrocyte : 25 %44 R ifi ER

PMA Phorbol myristate acetate : /LA —/L I U AT —~T k7T — K

SCE Sister Chromatid Exchange : fififhk4u a3 K25 #a

SCF Scientific Committee for Food : FRIN & MAEIFEE S

SHE Syrian Hamster Embryo : U 7 /LA X —Ii
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