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C I )

FEEEE LT S 2 i 2 & il NEErmeidAl) i N REANICE A S
nAHWE (Y EEER2 ) (CAS BE&kE 5 @ 79-21-0 (EFEFEE L)), ™ 11-
ERrFsoF YT -1,1-PR AR ] (CAS BERE 5 : 2809-21-4 (1-& Fr
VEFUT LI VRARCEEE LTC)), W T2 2 W) (CAS BEkE
124-07-2 (A7 Z WE L7C)) ., iYW THERE ) (CAS B&xE 5 : 64-19-7 (Wil L
LC)) KON Mgtk sE] (CAS BEkFE 7 : 7722-84-1 (WEE{L/KkFE L L T)))
IZOWT, HFERBRAES 2 V) T SR B2 2 B0 L 7=,

A W R BRI, BEERE. 1t FexioF U F o-1,1-V R AR U
(HEDP) ., 47 % Bk, iz Mk ONBBa b K E 2 g5 mE & UiciEism it s,
IG5, At AR ATFENE, B MBI AMREICET A0 Th 5,

AREMFHAES & LT, IR DR EERR A (2B 5% 2MEICER 5 /23
RNENRE, ML bICRD BN o 7o 2 & KUy Al DEFERRA ) 25, 3
ey DEEEER) W) T1-e Re X oF VT -1, 1-UR AR R | i T
72 W) I TEERR ) R OSII DEfe bkSE) ICXDREGHAITH L Z &
b, TNHOMD D LilnfiEe, HEDP, #7 Z gk QiR bk 3 DLV M%
2 L A& R L7,

F 72, W EE NEEFEREA] OCTBIZBWT, 7 X U BOGAEIZEY ., @&
T B BB ERSINAGERH D, | EEINTWAHI ENnG, w47 & U EICE
T HLEEMIR DRI O W T H e LT,

ek, WY THEEE ) \Z oW TIE, N TEERE D v 7 A ORI Tk
Ny L) OFHEE (2013) IZBWTEHHROZEMHIZR L AP HRET SN TED |
RNEhEE, FMEE IS THEEE ) OZEMEICRBREEECIE2MAITRD 6N
T ZAULARE, (RNEHEE, Mk E LICESINY THEER ] OREMEICBREEELTLIED
HAITRD ATV R, ZD), AFHMEETIX, iy TR OERNEIE &
OFHIR DR OBFHIITHLT. E5I1C, FIRIIAERHE THICERSILTWS
BORHEYZWNZ EOECE X NI TEEEE ) (2o W Tk, i & LG iE A
ENHHE, BEMIZEBEN 2N EEZ B, ADI Z5ET D 0B X720 & L
7=

AHMRES L LTIE, ShbOMREIE L, ROMICRMME TR
) OEAPECET BREEAITO kL,
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1. BEER. 840 % U

(1) BEFEE

EEERE D22 EMIT. JECFA TN FSANZ (2 L AuiE, &AL THecK, B
TN OEERRIZ R S 3L, £ OISy & S Tn b,

M

EFHERE DIRNENREIZ AR 2 H B2 RE L7 R, B O R A 4 U fFE T T,
BT KRS WA LK K ORISR S, MEIEEBR ~DBITH Dt &
X oNle, o, BRERERIZE W T, MWFEERILEICHERE ., @b KFE K ORI
SIS EEBEZ BN, — . IRICESEFmIBEEE SR L, b B EIL
LT, ABNTHMEN., EHITHEENICA-T-L LTH, pH O
BNTIERZETH DN, BENSMIEN CIREMBNICOREINDI EEZ DR
7=

AR E LT, @BEFFRRICOWTAEKRIZE > TREMEEL D Lo 7k
BiwEIRRnweE B R T,

AREMFHES & LT, @ERRIC > W CAME RN RIER 530 R OV R4
B ORBREGE &2 Mt U 7o fs B, @EEES 2 BRI 6 5 13580 HivT
Z v b 13 BMFEERR O &SRRV TR Y 0.25 mgkg KE/H GEFEE
el LTC) TIIBHEENRED NNt E X T, £, BNAMEIZONT
HWrCE L HAITFRO bR ro T,

AREMFRA S & LT, IRy NENER ) kO A7 % OB EICE T %
HE—HEIE%L 0.105 mg/A/H (0.0019 mg/kg AHE/H) &L TWDH
OO, HE—HEREOHEIZFEERARICK T 2MHRELORH LT
HY . BRAROREBAIE, T SUIFHEFIC LV IMATREZ®REDL Z L% B
KLOREIZEBN TS, HHEFICIVINTEREZRL 6D bH D Z LD, HFE
B D2 EVE N CMANENRED A T = X LA BB T, EEROFREIL, R DoHE
E—HERELD Y EVETH D B AT,

L7cio T ARFMFAS & LT, mEe o2 e M, (KNEIRED A 1 = X A
FHEBEERRICBIT O/ RELOEROBINELZEBET L L HIT, MY ThH
HEERRIC OV TIZER RO ERENE< . ADI 2HET 24BN EE X
TWBZEnb, Ty HBEEE) SENME L CEOICEH SN 3HE. &4
PEICIRAN 2V EE 2 B, ADI 24 ET 2 0B\ LRIl Lz, 28, [
U< < b 2B ARFIC DWW T, kT 5.,



(2) BF Y328

WA Z UERIZOWTIE, FDA (2000) 73, ‘M@kLﬁ&&yM@%ﬁ%
WEE L L TRAMIZBE A TWD Z L2l E 2 AFEMHES L LT, mEEEs
%%%Ekbkﬁ%mm%%ﬁﬁé_kf\%M&&U@ﬁﬁ&/&%ﬁﬁt
AR 2N FTRE & T U 7o, Ny A D Eee Al ORI\ T, I+
IR UBEOERIZED B E T X PN ER SN AEEND D, EENTEY,
JECFA (2006) (T JAuid, {ERF oo e S oo g B2 1 i FERE 25 213~220
ppm THDHDIIZxF L, A7 ¥ ERIY 14~25 ppm TH D & éﬂ’(b\é &,
5, TOEITIZ 10 FREOEND Y | A7 ¥ VB OB EEIT FZE I I3 EE
el b7 B 2 b, IR NEFRRRA) 2SRy & LT %@J Zff
M s56., WA 7 2 RIS 222 MEICRREITR W &l L,

2. HEDP

HEDP OENENREICIR 2 AR L7-f R, BROR5 2B 2 WINRNME
wk%z%my#%®&Wéht%®_owfivf¢&0ﬁ$mwﬂéM5&
N, FICOMT D EF b,

AREMFAE S & L CiE, HEDPIZDOWTAERRIZ & - THRERMBE L 725 K 5 7
BRFMEII RN EE 2T,

AHMFGHAES & L TiE, HEDP (T oW Tatkm e, IEHR G2 & OVETRS
AFVEROT L7 o MEDORBREGE 2 BRES L72RER . A X 52 i [HR AR 575k
226, 1.3 mg/kg KHE/H (HEDP & L C) % HEDP @ NOAEL & i L 7=,

AREMFHES L LT, HEDP IZOWTENDAMEOBRSIT AW E O &l L
7=,

Fo. b MNIBITAHMAERG LS. HEDP - 2Na 2 B%Eky &35 %=
W X 2RIWERIZESEMS & LTo ML - AiE (200~1,000 mg/ A/H) (255
XEHLEZGAICRDONLHOTHY . BMERIYE L TV EOEBTUCIE
5B DORREITFRD B BRI L=,

AREMFHES L L CiE., I THEDP) OFNEICE T HH#E — HEIE
(0.0014 mg/kg 1KE/H) Z#)ZR+ % L. HEDP © ADI #4554 % = & 23445
EHIWT LTz, REMFHAESE L TR, 4 X 52 ARRERGREBE NGO
NOAEL 1.3 mg/kg {K#E/H (HEDP & L C) ZRiLE L. Z4f%% 100 TR L
72 0.013 mg/kg {K#/H % HEDP ® ADI & L7,



ek, TAEIZBW T, HEDP « 2Nalc oW ik, ‘BHRIE SoibE42 1
ELTESNE L THEBINTEY, 200~1,000mg/ \N/HOHAETHE ST
W5,

3. ¥V % Uk
A7 2 BROENEBICR D IR 2 R L7CRR, ZE A ERRIREh, —
HITREH SN D08, 7% ORPITEIENIR L L THET S B b, —#Bid
NEWHRE A~V IAEND EF X BT,

AREMFAES L LTIE, A7 X2 UBBICHOWTAERIZE - THERELE 725 &
) IREEEEI VW EE X T,

ARBMPFHAESE LT, & MBI 2HAZMRM LR, A7 % e E
LRI TINT Ve — NV EEBRLESE, —FFRICIES, IR 6
NEbOO, BEEINYE L TOLEOEBIER D ZEMEOBRAITRD SR
VN ECHIBT LT,

AEMFHES L LTIR, 7 Z U BIZHOWT AR, RIEE5 3, A
FAEBMEORBEGE 2 et LIk R 47 ¥ VR E B L2 k) 513 NOAEL
ZHIWT 5 Z EM AR AR O LN Teb OO, A7 7 U WEh 23.2%
G NV TNV — v ERE LT v b 91 HERERGRBRNS, MY
77 UtEr—1® NOAEL IZ2OW T, EMAETH 5 15,000 mgkg KEH/
H (#ET 13,200 mg/kg A&E/H, T 14,600 mg/kg (KE/H (MY T A7
to—Ll L)) LHM Lz, /2. A7 F UEBOREDAEICOWTHIET 5
HRITRO e o7z,

AREMHES L LTI, IWMBEko4 7 2 CBOFRNEICBIT 5HE —H
EEEIL 3.11 mg/ AN/H (0.056 mg/kg RE/H) EHBrL7-, —JF. HESEEHE
FIZE T BORECEB T 2 EBFERDHKO T 7 X2 OB IEIZ M, M
)T 123 mg/ N/A L S T3,

AHMFESE LTE, A7 & U0 BaEs5 LB 613 NOAEL A Hkr4
L2 EMNHRERAANED bR ol b DD, F U X A 23.2%&Te b Y
TN Uka—LE&KE LT v b 91 AMREER GRS, U TS
Utr—L® NOAEL IZ2>W T, &kmH&ETHD 15,000 mgkg AHE/H (KET
13,200 mg/kg {AH/H, MiT 14,600 mg/kg K&E/H (FU TV V7 Uk —L
ELTQ)) BN TNnWDSHZ L, £, BFEMESEROA 7 & U OBREIL,
WY HRKOHE - HEREZ KRE LRS5O0 THD Z LB ETIE. I
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¥ T4 &2 B BRI & L CailiciiH s a56, ZarEIiZBanzn
EEZ BV, ADI ZFFET DB T /20 &I LTz,

4. BEEEKFER
1t % {k%@%ﬁﬁ@cmm%&UW&wm*;hi\ﬁﬁﬁfﬁ%#mm
KOTSRS, TOERIIE S & ST d

WER K FEDRHNENBICMAR D A 2 MG Lo R, 7 7 —BEOMERIC L
DRI S, o, BB RA T A E TE TSNS Z & T, K
LR LD EEZEZ LN, £, BRBRBEIZCBW TS, AIIRD A 1 =X LI
U EBIEKRFRITIRKEREBERICOBEEINDGENEZNEEZZ BT, B, B
27 —BIEMIZOWNW T, FELKOEEEN LN TEY, & MIBIT LD ¥
7 —RBIMAEF OREF b HE SN TWD, — 7 (RICE R ISR KE DR
L., BEFPERLEZELTH, AENTOMIND EE BT,

ARFMRAS & LTI MBREKRIRH 220 TO R W T8 E

2T H OO, EY ﬁﬁﬁﬁ SNy NEigfbks] & LTt PAERT S
(oo T, R, ez T 5720, ERICE > TREMBE L 2D X )7k
BInmlEOBR&ITRVWE BT,

AREMFHAES & LT, @B {LKBIZOWTEMTEM, MERGEEL O
BB A %@nﬁ%ﬁﬁkﬁ‘ﬁ%*ﬁﬁ L2/, 7 v Mk 100 H B O #4575
5. 30 mglkg AT/ H % iBEEKFE D NOAEL & Kl L7-,

AEMPFES & LT, BESLN TV IR X, BE b /kEIZS
WTHENAMEDOFEELZ T2 Z LI TXARNVEDD, T v b 18 2> H Mfkok
BHERBRIZB W THEPAERRD G ho e Z EIT”HET D E L bIC, KDY
27 —BiEME~ U A TO+ ZfamORAEIZONTIER, ¥ 7 —EE ﬁ@ﬂiﬂ?
LTWARWE MIAMET D Z & iF@bI T, A4 7 —BIEEOEK T LTV
WE MZBWTHNBAMEDREITH D benEB 2T,

ARBMFHES & LT, Iy NEmRbKE ) OBNENCI T 2 H#EE — H L
&% 0.106 mg/ A/H (0.0019 mg/kg A&E/H) EHETLTWD DD, HEE—H
HEHREOHEIIERE AR IR ié*ﬁﬁﬁ&ﬁﬁﬁ%%m L72bDTHH, BRRAKD
BEMAZ. NI XITRBREIC L VM TREEZ®RD Z % BELXOTREICE
WTH, RHEREIC K DﬂﬂIL%ﬁ%%%ﬂ:é%@%%é Z b, R bKE DL ENE
M OMERNEIRED A 1 = X A% EE TR, BEOEBREL, LROHEE— BB
BELD HBHEYEWVVETHL BT,
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B, Wi BEELKFE ] 12OV TE, BIED Y 2 7 R E ISV Tl
REERNHESNTEY ., HEBRILKFRIL, BEEHOZERANGEBER L KEE 5
L, IFRELRTNIER LR, ) L3R TWAZ En, @iy XA 7%
PR E DN e SAUE, BRIy NamsibkFE ) DEET 52 T
ExT,

L7zi» T, ARMHAERT, BN S NOAEL 23 G6 1 Tno b
DO WEEACAKFE DL EME, KHNERED A 1 = X L EEOHERE, B/ED U X
7 EEE ZSE L, I NEEREKSE ) BN e L TEYICHEN S5
B BB EDR W EZE 2 b, ADI 2R ET 2 BT Ll L7,

B, B X T —BiEE~ T AZBW T T IRBEORAENED H TS
N, Edlo LB e MBI 2@ EAKFEOEEOEBEEIIEF ITEVETH
DOARICERL7ZE LT, B NOMERFEIHFAET DNV A XX —EE T
27 —BUNDOEERIZL Y EBEAKENMGH SN Z b, B E T —BIEMH
DILFLTWDE MIONWTH, I NHEEE/AKE ] BEm & L CiEblic s
RAEns5a, REMIZBREITRW EHIB LT,

PLEZEE 2, KREMFAES E LTI, wnpaE HEFEEHF ) (2 >W T,

FROFHHICE S E KN & U ClEc il S n 28546, ZeMicBalx
7RUN &I LT,
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I. xR mEOBE

Ak, BAETEE I 2 ZieidE (LU TeonmidAl &vwo, ) HEEER
BIH ) ROFERANCE G SNDWE ORI L L TOFRE KR O EHEDOR E %
TEE L7 (LT MEESEEE) Lo, ) [k ammpils NEEfRERA o
AT HMSE TR, B E LT IRMIE, WEEE. BEER., @I AKFELD 1-t R
X F VT 11, VR AR (HEDP) O &EiEAa /KRR TH D, Fi-.
T B R ELHEAND D, B, A7 X UBOEHEICIY ., WA T X BN
EREND2HERHL, | LS TWD, (R 1)

TR, A DEErRR R NSRRI EE SN DOMED I B,
winty EEEEE ] . I T1-8 FaXxovoF U5 -1, 1-U R AR, Iy
(0 &), Y THERE | R ONVRINY EBRbKE ] O F®, 4, 21
NfE, MIREE2F L=, /o, A7 XU DIZHONT, FrA&EEF LD
7=,

1. AmyEF EEFEREAE
(1) H&F
BEE (W1, 2)

(2) &%
4 o e )
#i4, : Peracetic acid formulation
(514 : Peroxyacetic acid solutions) (=g 1)

(3) MRRE
REHFEFEE I X 2N RA NEFERRA ORSEERE T, aEL
LT IRMIZIEFEEE 12~15%., FEEE 40~50%., R /KHE 4~12%0Dfh, 1-
ERefxvF T o 1,1, URAR IR 1% R G, B, 47 %
3~10%EEieZ En3d D, | PEIRE LT IRMSIX, BEAFEHOIKIK T, FF
BRFEEDIZB WS D, | LS Tnd, (BH2)

(4) &®EH
FAO/WHO & R &M% (JECFA) (2004), ZM » =2 —
— 7 v PR (FSANZ) (2005) 1. @FEERRIAICE EN2HE D
56, EEEE, WA X R ONEBIEKEIC OV TIE, K1 ok

LARTHTHN SN BEERIZ DWW T, B 1 124 %5 R~
2 BRI END bOTIEARL . BAEFBEICL VRN E L TOREROCHBEEEOHRTIITESINT
1,\733(/\0
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L0, B TEHSONIK, BBE, BRI A7 X BB S i, D
FIRHIE S E LTS, (B 3, 4)

1 BEE. 8402 V. BERIEKEOEZEREK
O O O
2H-05
2 2 2
ch)J\OH Hsc)J\O—OH Hsc)J\OH
Acetic acid * *
2H0 2 Ha0 + O
Peroxyacetic acid
O O O
2H-05
2 2 2
C7H1£J\OH C7H15)'LO—OH Cyng\OH
+ +
Octanoic acid 2 HoO

Peroxyoctanoic acid

2H00 —— 2 H2O + Q2

Hydrogen peroxide

2. Yy NEFEER )
(1) ERFTDEH
A o EEERE
Hi4, . Peracetic acid
(B4 : Peroxyacetic acid)
CAS B§%& = : 79-21-0 (B 1)

(2) HF=
CH;COOOH (1)

(3) #¥FE
76.05 (=M 1)
(4) IR
FRESFHEREA IS LAUE, I NEEeEsg ) ovERiE, TG 72 7 T
HIEOHHRE R H D, | LahTnd, (BH1)

3. ZmyY M-eroxoxFYTo-1, 1-ORRAEKVEE] (HEDP)
(1) ERPDEW

13



M4 :1-e faxvzF VT -1, 1-VURAR @R
(B4« =F R )

#4, . 1-Hydroxyethylidene-1, 1-diphosphonic acid
(54 : Etidronic acid, HEDP)

CAS %% 5 : 2809-21-4 (B 1)

(2) ¥, BELX
C2HsO7P>

HoHsC, OH o
. ’
v
,e-Pu _F',H
HO™ "\ // TOH
00 (BHE 1)

(3) #FE
206.03 (/1)

(4) MRE
BESEHEICEA2HENMY M-e Faxo =T U5 i-1, 1-UKR ARV
DG ETIE, &L LT IARI, e FedFvaTF U7 -1,1-VK
A B (CeHsO7P2) 58.0~62.0 %% &de, | . MEIRE LT TARSIZ, ¥
HEODEWARKIKTH L, | LSnTnd, (BH2)

4. AmmMY T 5 Bk
(1) ERITDEH
I/ VY
(B4 - 17V VER)
H:4, : Octanoic Acid
(5114, : Caprylic acid)
CAS B 6% 75 : 124-07-2 (B 1)

(2) #HFHR., #BEKX
CsH1602 (=P 1)

14



(3) H¥=E
144.21 (BPE1)

(4) MRE
BESEFAICL UMY (47 % B ORSGHBE TR, GEE LT
[195.0%LL ) | MR E LT TARMIZ, A THROME T, b iz n
Db, | La3nTW5b, (BR2)

5. iy TEEER
(1) EFES DL
4 EElR
gi4, . Acetic acid
CAS B &% F : 64-19-7 (B 5)

(2) #FR
CH3COOH (M 5)

(3) #¥E
60.05 (M 5)

(4) HK%F
BREICBWTEAEFEANED LILTHWDIRNY THEE D ORISR
WC, EEE LT AR, R (C2H402=60.05) 29.0~31.0%% &ip, | .
Pk & UC IREIT, BAEPFORET, FRARRBEMEDOIZE VR H D, | &
ShTwsd, (2HR5)

6. Hwmy NEfgieKE]
(1) EBPDEH
4 - wmEefbk$E
H:4, : Hydrogen Peroxide
CAS B§k% 75 : 7722-84-1 (B 5)

(2) ¥

15
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H:0: (M 5)

(3) B¥=E
34.01 (=W 5)

(4) MRE
s EIC wf@%ﬂiﬁﬁrﬁ LD LTV AR NEEE(LAKFE ] Oy
BIZBWT, &8E LT IR, ﬁ@dbm%fﬁhoz—34onzwo~360%
BT, | ﬁh&LTFﬁmi LRy A RAN 4 NIGNI b S IRV VAN AV =

f#mmkw@%éojkﬁméhfwéo<§%5)

7. BV R
(1) &FF
W A Z g
#i4, . Peroxyoctanoic acid
(14 : Peroctanoic acid)
CAS %§3%7%& 7= : 33734575 (1., 6)

(2) 5¥F=K
CH3(CH2)sCOOOH

8. EEXIIHRRDIREE

Cords & Dychdala (1993) O35 i, @EFEERIAIT 1902 IR E RN
RPWME S, ZO%, Hx RERASONRMOREEH & O g5t 70 &3
EpsnTElEanTnsg, (8] 7)

9. EAERUENEICEITLHERAKR
(1) BABIZHITHFEAKR
FAETIE, B RE NafreiRA S Ao WE BFEE, 1-& R
BT VT 11, VR ARCE, A7 Z U, B L OWEBEKSE) O
25, WY EEERE | S T1-8 R o=F U T -1, 1- VR AR R
KOy 1427 2 ) 13RIEETH 5,

AN THERR | 13FEE SN TR Y | FHEEIED ATV, (B 5)

Wy i\ bKFE | ITFEE SN TEB Y, T oM AR, B bKkEIX
RO AN B bKFZ 2o L., XIkREL A WL ;tfoc%ritu\
LEDLN TS, (BHES5)
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Wiy T 47 2 B XRIEETH DN, It &ED TisIGEkE) L L
THESNTWAIEENCET DY 2 Mo, A7 ¥ BRI Tcnd, (&
M8) Wwinm (FHb) THERAEESE) o &R, EMBEIZ, E&F0ED
PSMZERA L Cide b, | LEDLNTWD, £, 47 ¥ VBRIT, BT
wny TERRIEEE ) Olcb & ENDHAND D,

Flo, HTAETIEL, @RI, BERGEEOHBROFEMS & L THE R
BHBNTWD, (] 9) HEDP O F N A THD [=F N Ui
T RU UL X BHRIE,. FHRE%. KRBT O P & OHETH]
DO BFHEEL O], B/NY =y MEIRIEREO A & L THERARED 5
nTns, (B 10)

(2) #ENEIZEITHERRKR
FEESF R R IR R DEEeRe A ) 13, KEL VT2 RO
— ATV TICRENT, B3R, B, BRSO ERICH L TRIMER
OEREANTHEA SN T LRI THL LENTWDS, (BR1)

D a—FTvHIREZEESL
I—FT v 7 ARBRIZEWT, IMTBHNCEET 57 — % X— 23 ER &
NTEY ., EEEFRA . EEEE N BB L KEBNEEGE I TS, (S
11, 12)

@ XEIZHITHFERKR
KETIE, WSy DEFERRA (X, BEE, 427 ¥ Uk, B, WPk
KFE, WA 7 Z i, HEDP OREH & BRI, £ 1 OEHEEED T
THANEDO LN TS, (B 13, 14)

x 1 REIZETLHmMY NEEFERRA OFERAREE

3 LRI A IV CL TEES Ve AR SUEME HERE (LS 2 K i L TR ONATZb D2V H | & &
ncnas,

17



R b it JH &

THA EEEES - 220 ppm LA T
i\ bk 75 ppm LA T
FEN WEERE : 220 ppm LT

R KSE : 110 ppm BA T
HEDP : 13 ppm
REXROEE  EFE : 80 ppm UL T
BEE LK © 59 ppm LA T
HEDP : 4.8 ppm UL I

F7o, KETIE, —HOBWMIEZHONT, @R AEIC FDA ~OJE
e n¥1ﬂﬁ%1"iﬁjz“(ﬁﬁﬁ DO B L5 E (Food Contact Notification
(FCN)) 23% V. mEFERRANZ SOV TIE, & 1 IZEE L2WAITH -
TH, FCNHAHED T, BHOMGLOFEHANEDO LN TS, (B 15)

® ERMIZH T BHEAKR
20094, RKJNFEREE X, %R (p20) DOEFSAMD 20084 DT & 5% 17,
IBFERE R O E O F L e M2 25 HANME OGO RTREMEIZEE L
TEORDIERNPVETHLEL, TNHLORMEN RSN DETOM, &
W3 2 EE A O H 258D T 2@, (B 16)

@ F—RFSUTRUEZ2—D—F U FIZHTRERIKER
F—=AFFZ VTR NR=a—U—F 2 RTIE, @EiEE. HEDP X047 ¥
g%, Good Manufacturing Practice (GMP) O F. @ {b/KFEITFLE
wN 5 ppm ¥ COHPATHRELERELE L TEHARREOLNATWS, (]
17)

10. EF#EAFICET S
(1) JECFA [ZH T B EEHE
@ 1965%F. 1974FEDHRMY TEEEL) ODEWﬁ
19655 D FIME A K 1974 D FHITRIESEITHB W T, JECFAIL, iR
ey THEEEE ] (2 HOWCRMIiAZ Sk L, ADI% Vnot limited] & L CW5,
(18, 19)

@ 1980FEDHMY NEEE{E/KHK] O
1980 £ 24 HIEAIZEB W T, JECFA X, V7 ORAIEE M OF% B
ELTHER SN2 N b kE ) Oz Eii L TWb, ZOREER,
TADI [3FFE L2V & SNz, BN I VT ORFFIER 20

4 2014 4£(Z EFSA (2 . IEEEESRIAIO M FIZ X D AR O HBIIE IS W EFMES N TV DA, £
NS EU I izoﬁﬂ%wﬂ BT A HITAE LTV,
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EDOBRERHENLZREL LTS, (W 20)

@ 19995 DHmY (FH) 404228 OFE
19994E D49 A B W T, JECFAIX, Wy (Fk) T4 %
B OFMIiZFEMm L, FEE LTRESNSIFEHRICE O TLEEEITEE
Tt LTns, (BH21)

@ 20040 NBEFEESEF]] O
20044E D63 A ICB W T, JECFAIL, FElE. WFEERR. W@ER{L/K
F. A XU, AT 2 UK OHEDP % & el Fig R (912 o CRE
filiZ 5kt LT\ D

JECFAIZ, W@FmBANC G ENL2WED > L, Wl W47 ¥ %
&Uﬁmmmﬁ_owfi\ﬁm$fﬁ%ﬁ_K\M$\MMXiﬁ&§
VERICOfEES NS L L, B E AT X UERIZOWTIL, BT D BT
ThY, BERIIBEELTELTHLOTIERNE LTS,

HEDP(ZSWTCiL, 7 v MEFERAFEERBREEICESE, NOAELE

(50 mg/kg KH/H) &L, RN¥=zy MERFEEE LT MNIEH SRS
® (5 mg/kg {KE/H) MIBEREEMAIZER L RAOEBRUICLE 2 HEDP
OFERE (0.004 mg/kg (KE/H) D1,000/FU EOBETHD = LTS
T, BERIBEELTELTHLOTIERVWE LTS, (B3, 22)

72, JECFA (2006) I ZiuiX, ff RO FER A O ¥R X
WEfL23213~220 ppm TH D DIZxf L, WA 7 ¥ U BE1L14~25 ppm TH 5
EINTW3B, (BR3)

S biZ, JECFAIL, IR RA N EUNAEHN SN D56, WD)
ﬁc%oh%’féf&@*%}ﬁ% CHEREZ b 2 HAReMEIT A 7 LEHE L T
5, (B2 2)

(2) BRMIZH I+ 55T
@® 2003F 0 NEEFEERAI] O
20034F, Scientific Committee on Veterinary Measures relating to
Public Health (SCVPH) (%, EFEERAG 2 HrEAl & L CHRIZEM L

S a—F o r2FEBE, WIN, A=A TV T HR=2—T—F 2 RICBW T, SBERBRKITRN & LT
HEIENZ2WEEZ NI D, 22 TIEEmy NEErmRAl LiE#E Lo 7,
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T2 DA K OV IOV TR 2 0 L. i\ EERR A o FIC X
VIR L=y OB RITEHE T 5D E LTS,

F 7o, BEEERRK L A E ORISIZ E Y AR LB OW TR ET
=9, BeMiMhiIREE S LTnWs, (|2 3)

@ 200550 NEAFEERHF O

20054, European Food Safety Authority (EFSA) X, 20034®
SCVPHO R & FRARFT L. ZRMEIZEEIZR VW E LT 5,

F 7o, WBEEERRAI OM I X D B ERE ORRIERE OERLIZEED S i/
ELTW5, (BH6)

@ 2008FE®M NEEFELSEAE| D EFFE
20084, EFSAlX, EFEEHIAI DM I X 2 FAIMMERE O BBz >\ T
FEAl A FEhE L. @ EEEE LA o6 T X A EFITER O B> W TR/ T

SOMEIBOONT, SORIERPLETHLLELTND, (B
2 4)

@ 201450 NEEFERRAE] DFFE

20144, EFSAIZ, RS ERZ S LI, @dFFRREA O X2
A MEE O HBUEE 2 1< WE LTWnD, (B3 25)

® sEEH
LT O BIZOWTIL, W] NEmemis) EHGEDRR S
BTV R NOKERLRRS E LTCDOA 7 & VRO TH S 7=, iyl

Al EFEEERA]) OFEA RETT 2@ TIXR VR, 3EERE LT
E‘aﬁ‘j‘ 5 o

a. 2009FE®D (AU ZVBALNIIL]l . O EZVBIRITRIDLA)
Ei
20094, EFSAIZH LT T AR NS TR 0 AEfiaT b0 % 7
JAV KD ELTD [ F 7 Z AN TN KON (752~
XU N OFHlE FER L TV 5,

EFSAIL. BRI N/ AEICESLS A7 Z VIROHEFHEEE)9 g/
H (145 mg/kg KE/H) L& <, #HRER TH S5 W7 NOAEL (1,900
mg/kg KE/H) LWL CTHORENBDO LRV ELEE L., &
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1

BINT=AT H I/ﬂfzﬁﬂ/“/‘?A&(ﬁﬂ‘ﬁ K~ TR AOE &)
LI LFERT AT FEE R A+ E LTS, (BE26)

(3) XBEIZHIT 55
FREEEFHHEICL I, EiR (p18) MFCNIZHIT 5. K& D RLA|
IZDOWTDOFDAOFE MO & SNDLEBELNLTND

W wEIC LU, 20014, FDAIL. red meatlZffi 9 2 K O fEER
AN HOWTCEHME A2 F i L, 2220 &IT e LTnb, £72. 2009
. FDAIZ, ZERIMHER T 55 OmERE AN OV TRl 2 525 L, 55
Tt L Tns, ER27, 28, 29)

(4) A—R +35 U7, :l—ﬁ—inrﬁwéﬂﬁ

20054, FSANZIZ., BEEREAIGOFER L L oM HIC W TR %
%ML\@m&%ﬁ%ﬁ%btﬁm_ﬁ%#éﬁm&\@ﬁ&&/&\@&
EARFBIZOW TR LRI RIT e, A7 X VB W TEBEICEM E L
THEILTWSELENEO LT, HEDPIZ W TR CE R E & @R
BRICH 1T ANOAELK NEHR L L LT HE L ORI R ENRRD SR
HELTWD, LD, FSANZIZ, mERERA o HIZZ 2D ET
BB E LTS, (BE4)

(5) Zhith
European Centre for Ecotoxicology and Toxicology of Chemicals
(ECETOC) (2001) K U'Organisation for Economic Co-operation and
Development (OECD) (2008) »Si@ErEeic >\ CARNENRE, FHM% o
B E £ LD, HwE LTS, £72. EUlXEuropean Union Risk
Assessment Report (2003) & L Ci#EE{L/KFZIZHOWTHRNENE, BHHEED
REBEEEZ LD, MELTCWVWS, (B30, 31, 32)

1. FFEEFOFR. ANMYIEEOBME

A&\ﬁm%%ﬁfﬁm&%ﬁ IZOWTHINY & L TOMKIEED R E

IR NEFER A ) oo 9 b, I NEEEEE . W™ [1-t
Fu%/i%)T/qr/TxT/&J&Uﬁm%Fﬁ&&V@JKowT%
g & U TORER OHMEEDOFEIZOWNWT, FAEFBEICEK 2080 %
NS, BMREEATRD oot BNWEEEARIES 24 &5
1S 1 FOMEICE ST, EAFEHEANORBWEZEZERITH LT, Binfd
AT MO BEFE N 2SI NZHDTH D,
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&
#ER

ek, BN DEFERRRAL Oa O 5 H, B ETHAERHA? RO 5
NTWDEINY THiE ) R OWIY Tam bk (oW TR, BUsIEEDH
EFATbhane STno, 47 ¥ VBBICOW T, BRGNS
bOTIFRL A7 Z B EHBREAKFE L ORISIC LV AR SN OWETSH Y |
BEDREZIHTDIEORBZAL TRV &, 61T, BEMIANICE £
NWOMMA T & U FEORITMD TRWRETH S Z b, mFERRAI O &
T BELOBBEEORE I TbRnEshTng, (BH2)

JEAE GBI X, B e B OB TR AR R O 2 521 7RIS
MR DEFEREA ) R OFERANCEE SNLRIIZoONT, £ 208
BOIRELORKBEEORELRHNTH2bOTHLE LTS, (BR1, 2)

2 AMPHEE NAEFFEREA RURSEAICERESININEDNEERVRIEE

wins 4 FRE K OB R FEYE D 22
WFERR A | fEE FRE LR,
o B | BRIET Do
fE R | BFERR AT, B3R, RE, RRAKOREHOXHE
BHE O BRUAMIE R LTI B 7 v, i FER R
IE. BREMEORFEICH > TE, BIERXIEER 1
kg 2o X, WEFEE L LT 0.080 g LLF/>1 —E
FeXxsazFIUFr—1,1 —VRARUVEEELT
0.0048 g LA T, BRRAKLK B BHIZH - TIL, IR{EIK
TR 1 kg lZo &, @EEEE & LT 0.220 g LA
Thro1l -t FeXxizFIUrr—1,1 VKA
AL LT 0.018 g LFORETRITIERS
7200,
(E1) B3R, REICIIBMA T (G, Hb,
Fiex %) ObLDEETe,
(£2) EBAHAKCEBBRIZIZ, NiEE &L,
1088 P faE TR ET D,
BAT B | BRE L7220,
fE R | EmEERE 1T mEERR R & U T 256 LM AE
AL TiT s,
HEDP e TR ET 5,

SRR | BRIET D,
EAE®E |1 - FeXxrzF VT —1,1 —VHRAR U
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TEEFRR A & LTI 558 UAMTHE T L T

X726,
T2 | fBE HITAZHEET Do
PRI | BRIET Do
fEHEHE | A7 2 I AT O H IR O Frle i & LTl

35 BRLAMZER L TidZe b7,

I. REMITHRIMEOHME
I BGE DEFR A (B 2 eI R D F RIS AENEIRE, FE L b
D BRI T,

I 2T, s NEEEER LA 3, Iy TEEEE) . I T1-e Re
X T VT UL 1-URARCEE W T 2B W TEERE ) &
QUYL E ] ICLDRAEMFTHLZ b, TNHDORTD S Hifd
Fefg., HEDP, 47 % gk ONEmR{b/KFE DL MR D M2 Mt L,

F o, WA HEFREA ] OERITBWT, 72 BOGHIZLD
WA T 2 BN ERESNDEEND D, | EENTWVWDI D, A7 %
BT 2L R DRI O W T bR L7,

Rk, W THERR ) ([CoW T, W TEEBE vy w7 ) K OUSINg Tt
BTN OFEE (2013) @OICBWTHIBROZ MR AR MmET SN T

b, ANENRE, BEE LISy TER) OZEMHICBEEECSELMAR
D LT, TP RNENRE, YL ISR TR OZeVEIZERE

LU SEDHFITED 5TV,
Ko T, ARFHMIETIIHRNY) THEEE ] ORNENE K ONF IS FHR 5 5 RO MEHE
1IThnwz L=, (B 33)

AEMFAS L UL, UEZEE X, Ayl DEFrmeidAl) o
MBS oM 21T ) 2 & & LTz,

1. ARERE
(1) BEFER
D LEBRICII29MBHAR (Kirkd (1994) )

6 Ny THERR IV v L] 12D\ T, 2013 4E 4 HIZEABME I L THI & L COEYICHER SN 58
G, BEMIZEBEN2WEEZ LN, ADI 2R ET 2 X4FE TRV EFHEFEREZ@EM L TV,
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In vitrolZ B\ T, %< OR7g - 1B % H O T\ ERFE O 73 i sl B s 32
fE SN TWD, ZTORE, BEERIT) X—¥, a7 7 —BERTF UL
) AT T —RBIC Ko THERDMEZ T, 3L A EORETHIE
HEE130.05 pmol/53/mLEL T (B E£0.02 mmol/L, B REE0.3
mmol/L, pH8, 25C. 15%53f#]) TH o=, 7 X Flg=A7T 7 —E 2.3
umol/sy/mL, 7k F /Ll o 25 T —F T0.48 pmol/4y/mL & T
Mol-LE&hTns, (BR34)

@ HvmE~ADFMEE (ECETOC (2001) T3IA (Miicke

(1977) ) )

4 COHIMIFIT 0.05% D= FE TumEERz (D2 W04 2 3R 23 I < AT
bo FORER. W% 4 FERIDINICEEREE O S fRPE D btz & S Tn
%o RIMERPEET DM TiX, pMEHEILEF LIS TnDS, (B
FR30)

@ SvhrBR&. E NERIZKDHEHEE (Juhrd (1978) )

5 mL %% 2.5 mL @ 0.0025~0.02% @8I, ZHFH 10%D T » b
HNAEY B Z 1 mL XN 20%0 7 v N ENEYRER %2 0.5 mL 7N
TORBRPEmR SN T WD, ZORER, IWINERE D ITEFEEE D 28~76% 03
FEg B T SN SRTW5b,

A S IZBW T, 5 mL & 2.5 mL @ 0.005~0.02%iEFERE (2, 100 pL
Ot MERZRMTHREBENER SN TN D, ZORRE, IINEZREHIZE
WElR D 2~42% N EERRIE LS & SnTWnWb, (B 3 5)

@ BRAXIZBERIZST39IZDo1T (ECETOC (2001) T2IH

(Miicke (1977) B# (p24) ) )

WEERRIX. BN (pH2) TIXEZETH D0, BEASHMIEA (pH=7) T
TR RSN EZINTWDE, VATAURINVETFF I ED
BIEMWE LT 5 2 IC k0, BERERR I ICHERRICR TS D &
SnTW5, (ZM30)

® LRAAVERUBDEE(ZDLNT (ECETOC (2001) TEIA (Micke
(1977) BH (p24) ) )

T ANENRERER, EERBRIC BV TR E N BRI & O AL SN TV LEAE THEmR ), @, g
LK., BifR%E & DIREME SN TV L 5HEIT NEEIES®] L LTnD,
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EEERRIX. A A 2 IEFAE T Tl pH KFERICHERR & @ Es b K E 12D
ﬁ’iéﬂéz’ﬁ EBA A UAFIE T TIEMESE EHFR IO oSN Ds L STV D

F o, WEEREONMKSROMEE L, BEEXZ EFHZEETEATLEEN
TW5, (BH30)

® MmMEBEBEB~DOFETIZDOLT (ECETOC (2001) )
W HEER T & O KIAPE SRR 2 A L e s n s 2 &b,
M I A8 O R S AL TR O JELA ARk~ O WU TE S | RTEBR ~ D AT

ThhneEEBzohbsEEnNTWVWS, (BHE30)

(2) HEDP
® b +EOERGE (JECFA (2005) M3IA (Caniggia & Gennari
(1977) RERIXKRIER) )
bk (10 #1) (2 HEDP - 2Na (20 mg/kg &) K O[32PJHEDP - 2Na
(40 pCi) ZR OB SE LR BmPEmESNL TS, TORER, &5 6 H
% OFEPHEMHRIL T0~90%Th >7- & S T3,

FREICBWT, B (76]) (2 HEDP « 2Na (100 mg) D#% 08
OB2P]HEDP - 2Na (20 uCi) OFIRNE G217 9 BB L ST\ 5,
ZORER, # 56 H%Z O[B2PIHEDP KL D IR HEM#E T 35~50%, 3
RS II G T X 2 Loyb . IHFR FEHRIL 0.08% A0 Th o7& ST
W5,

JECFA X, b MZBIT AR OER#% O HEDP OWRIVRIF L . iz
TFEAEBITLARNWE LTS, (BH3)

@ E FMEOERAER (Recker & Saville (1973) )
t ~ (B 540 ( HEDP - 2Na (1 H & 30 mg/kg {AE % 3 [I243E])
% 2~3 MR DB S, KKER 1 KREf#%1C 30 mg/kg (KB HEDP -
2Na & & 12 150 pCi @[“CIHEDP - 2Na %% [8 e & H 2 3RBR A 3 i
ENTW5, ZOfE%., [MCIJHEDP @R kiR O bkt RiL, #h
T 3.1% KL DNILE%N ThoTz s TWD

AFmX T, Ao 7a ha—u T, v b (B4 12 5mgkg KE
@ HEDP - 2Na & & 12 150 uCi @ [“CIJHEDP - 2Na Z & Q8RS8 %
B G FEM SN TWD, TOREE, HEDP OWIIZ U T R B
Bon-InTngd, (B 36)
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® E MEOERGKE (Heaney & Savile (1976) )
PR B HLRRE B (S BE &% 5 f51) |2 HEDP - 2Na (20 mg/kg AR/
H) Z 6 0 AMITX 12 02 A MBI ERIEJ BN ERBINTND, £D
F#E. HEDP ORI 10% TH o7& SnTWb, (R 37)

@ Fvb, X, AR, HLEORSHRE (Michael > (1972)

(JECFA (2005) . FSANZ (2005) T3IA) )

SD 7 v b (BEFLHIME 3 T, pEAHIME 4 T) | NZ v %% (BE3 L) | A
X (EEM 11 PC, ZHEW 4 8) KO L (3 PE) (Z[4CI HEDP - 2Na (50
mg/kg &AHE) XiX[32P] HEDP - 2Na (20 mg/kg &) ZiglRkO#&5-4 5%
ARERNFER SN TWD, ZORERE., WIERIT, 7y b, UFFRRI LT
10%LA T, A XTI 10% LA ETHo7=E SN TWD, 7 v B RS XTlE,
BlESLI K OVh B B O B 3 A ) VAR OB & 0 i W IRIR 2ok L
meEENTWD, 7 v RS XZBWT HEDP ofEHIED b s, 7
v MZBWTIBAMER bR LNRNE LTS, COoBREICB T,
N B DK EEDRE(MAE L LTRSS L, RV IXEICafmL, 7
v MZBUT 2 EEIITK 12 H ThoTmt &R Tn 5,

JECFA X, {H{bE 25O HEDP OWIIXIES 7= D TH Y . £721%
HhIEHEcxs L LTS, (B3, 4. 38)

® YIR, Ty bk, A1 XBAOKEHAER OKFS (1989) )
7#E DO ICR ~ 7 A (4 PC) | 7#fo SD 7 v b (MEMES 58) K&
W20~21 MAEO E— 27K (2 PE) (Z[1*CIJHEDP (50 mg/kg) %%
N5+ 5 ERMAERSN TV D,

ZORER, Bh1% 48 KFH DR PP =R 1T 8~16%, FH P RI% 82~
88% Th ol anTWb, 7 v FOMHHHEIERIZ0.2% THoT2 & S
TW5, vUAKRWNT v FTIEEE% 0.5 K, A X TIEE5% 2 KT
REMARECELZEIN TS, v TR, T v RS X THIZHAR
MR B, TOMOPESIITRD bzt ShTWnb, EwIx
BN holz I TWn5,

£z, FHREICBNT, T#EHEO SD 7 > b (MERESS 5 L) (2

[1“CIJHEDP (0. 5. 50. 500 mg/kg {KH) Z & O&KE59 5 EHRNEHE S
TN A,
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ZFOFER . MHUHEED Cmax IZOWT 5, 50 mg/kg ARE % 5-1E % Hois
THEREEOEME S LM (10 %) RO 57, 50, 500
mg/kg KREFEGIEAZ LT 5 &, BEEOEME D &y (20 65) MR
BOLNIZEENTWD, £z, MiEPEEOREADEEIZSWT, 500
mg/kg KETENNROLNIZE SN TWS, (B 39)

® v rEOKRSEHAR (KBAFREES VI E1—T+—L (IF)
(2011) M5IA)
HEHE1SH B & U20H B OSDT v MMC[4CIHEDP (50 mglkg) % Hi[ElRE
N GFT 58BN ER SN TW5D, TORE, BIITIERWBEEDOBITR
RO LI, FICHRNR AR RO N EINTWD,

F7-. it 14H OSDZ v MMZ[CIHEDP (50 mg/kg) % H[Alfk 1 #5-
TORBAKEESN TN D, TOFR, AT ~OBITARD bR L &
nNTwnsd, (BF40)

@D Sy bEBREADFMHER (Gurald (1985) )
7 v MITALZEAGNIEEIZ 14C-HEDP - 2Na Z iind 2 i B 23 320 < v T
%, TOFER, Wi L7z HEDP « 2Na 2 2% 0.08 mmol/L LA T Tl sz #hifi
ENRFRD 5L, 0.08 mmol/L VA ETITWINGEEN FR L= SN TWa,

Gural IZ. HEDP OWIIZ 1352 Ehil 2k DL O IR IS WAFAET D & B4R
LCTWb, L, U UlsA A RN 2 HAEEIINTE L T
WTHAHIELTND, (B 41)

E MMEOERRER (Fogelmand (1986) )

Mol UtE AN (10 #]) 1 HEDP (400 mg/ \) %% OER S, [F
B2 [99mTc|HEDP ZFFIRIN & 53 238 GRBRD) &, Ml L T
W (9 61 ICFEBEDALE 21T 5 R GRERQ) NFEmSN TV 5, RER
DIZ DWW T 4 BN AR OB & O 6 Fllc &Y & HEDP (400 mg/ A\)
ZRIFFICR OB SE 2 BMRBAEHmI N TV D, ZOkESE, HEDP @
SEE R 1T RER DT 3.5% (4 FlOBINFER T 3.9%) . RO T 1.5% T
bHol-EnNTn5, REBEOICHOWTEY & FFHER L7 B8R T,
SEHIRIT 0% ThoT- & EnTW5, (B 4 2)

(3) #9328
@ Sy rEOKBERE (Hyun (1967))
Yo% L PARICHRS U7~ Wistar 7~ b (k4 P8) |2, [UClA 27 # >
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W (150 mg/Eh#) AR ARG TR EmSN TS, ZTOkE
R, BG% 8IERIT, &5 LIZ[MCIA 7 & RO 94~98% D35 (2N
ST ITIIIRGRIC K > Tk S 4v, 96~102% 033 & % F 37, WERENS
Mo EHiEhiz L s Tnd, (B 4 3)

@ Z v bZEBADOHKMEAE (Greenberger (1965))
v~ (M40 OEBERME L, TOMERIZ[MCIA 7 ¥ Vi E TN
THRRDEmRSNTWND, TORER, BN LB EEH D 5 6
1.66%2% CO21Z, 2.09% B KEHEDOHEIMRFH SN TV L Sh T,
BRI T OSHAER 2> & B S T IR A D 5 6, EhZE
99.4% (Z£D 955 99.0% 03 RFH 8) K1 80.6% (LD HH 8.6%70NKFE
10~20) PEMEEMIE CH o7& STV 5D

Greenberger |X, &5 SN/-A4 7 ¥ VO —EIXERICRH S, D
BRICRSENRICIVIAEND L LTS, (B3R 44)

@ E MEOEEREER (Schwabe (1964))
bk (274 1C[1ClA 2 Z P (2~3 uCi) Z % DB ECUT IR
B4 2B EHB SN TWD, TORE, B ~D[14CICO DHEH I
ROBIOEAIE 3~6 %D, FEHIRNESOHEIT 1~2 5 %#
DR LA, BEOEBEE K OEIRNE 5% O 50 43I 31T 2 M0 5 O
EUNCRIL, 2 15.4% 4 DN 15. 7% Th o7 STV 5D

Schwabe (X, A7 % U BiZ. VETHNITEREHZ T ICTEEDNTIN X
N, TO—MNREEZITHE LTS, (BR 45)

@ BEEH
VBED I RAZHOW T, BAIRNEEIZZ D2 b0 THLZ 0, 74
VR D R NENRE O REAM S B 2 METT D I3 Y TR vy BRI oW
TOHRTHDLZ D, ZEEEE L TRET D,

a. 7v FEEIRAXS5HER (Liu & Pollack (1993))

SD 7 v b (&8t 4 JC) (2427 % e (2.43 mmol/kg) % fIRINE
B2 BN EmINTWD, TORER, A7 & oo T, JEVE
P ICHERA 2SR, T EOSmAEREOH &R, 1
BY NI EOMRR S X7 E OREEICRERMNRED b L STy

Do £l RPPEE R CIGIHRRITGEBO S ehrolcl s Tnd, (&
R 46)
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(4) BEIEKFR
LRI b /kFEORNENIEIZBI T % #171X, European Union Risk
Assessment Report (2003) THIHINTWA LD AEHLNZE DT, (B
32)

@ RNEMEOBEEIEKE
a. NRIMEDBEILKFZED D, £k, MIRAERE (JARC (1999) . Chance
5 (1979) )
wE b KRFEIT e MJECHB TR TE S & S TWD, MiuD
oy RUT . AR, L FFs ) — ARLAAMEE I BV TR S
AU BRI L0 oS, MBEPNIREIL 10°~10"7 mol/L. D &iPH CHAH
INTWsHEInTns, (BB 47, 48)

b. BEIEKFDER (Fridovich (1978, 1983) )

MEC bary KU TICRETDHIA—RN—=FF L RV RALF—FD
ERIC X VR 1 0+ OB LV EEEKE 1 o FRERSID & &S
nTnws, (R 49, 50)

(a) A=NN—FF L RKPRLE—FEIZKBBEIEKEDER
205~ + 2H* — H3039 + O9

@ WwiIN. S
a. HREICHTHRIN, FMEKIZH TS5 (Chance 5 (1979) )
WEREAKFE L, ARBEOFEEBIEITE D, WU & RIRFIZEH LA
SH. REIKRS EOREMBIFEERICADL DT RS o Tk X
NTW5D, b2, MmiEF OJRMEITIEELKTE Z 5 #ET 5 E O EHTEE
EHLTVSESNTWS, (BH48)

b. 4 XHLERMIAER (Shawn (1967) )

MEFE A X (34P8) D FYIBRMFICB W ClEEs{bAkFE (~0.75. 1.0,
1.25, 1.5, 3.0%) Z Wik & L CHEG. /DMELX OKRIGIZIRINT 2 3R
MEM SN TND, EOREFE. 1.5%LL EOHERME OB THEED 2
Wr A, PRERIME TP OKIBRENBD BN, 7=, 0.756~1.25%
DOHFRE ORI TIX, BHIFA., ®E T XIEIREZEORMOLGEIC
1.5%LL EOYERME OIRINEE & AR DO ZEL DO btz & ST
%o 0.75% KM OWERYE DRI TIL, K[IBORAEITHA SN h-Tz &
INTWs, (BH51)
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ORNE |
a. BRIZCKDHHRBE (Chance © (1979) . Fridovich (1978, 1983) (&
5 (p29) ) . Rhee  (2001) . Manevich & (2005) )
BRI KZORBEHERZELE LT Y T—B, IAEZTFF N F X
—+t (GPx) . A FL L RFvr (Prx) ERbH5HEINTND,

NET=RIEINA T Y = LA TEKT 2ERIEKFZ 2B L, GPx
T MRER O bary R TIZBWTRRBRILK#EZR#T 2L ShT
W5, (BH48, 49, 50, 52, 53)

(a) GPxIZ&k %t
H20: + 2GSH — 2H:20 + GSSG

(b) W2 5—FXIZKHKH
2H202 — 2H20 +09

(c) Prxlc &k B
PLTOZODKINZE > TR#ESN b E S Tnb,
H209 + i# M TF 4L RE¥ 2 (Trx) — 2H20 + E{bH Trx

H202 + 2GSH — 2H20 + GSSG

(d) E FERFDSEE (Carlsson (1987) )

WER L AKRFEIT, B FEERFICHFET 2V F 4 —BIZL-T, &
DT F AT R — MEEF T, KEOBRFIZHFEMIC ORI, HE
fbansEanctnsd, (W 54)

b. BRUMNMILSIHKH (Kelly 5 (1998) . Salahudeen 5 (1991) .
Witting (2000) )
bk (p30) oA & F—+¥, GPx, Prx LIFhiZ, B4 I E, 2EF%/
—)b, IaT AR, TAILVEUEE, TV T 4 FONE L E R
IZXH o T, @ELKBIZEDATD T U ARSI, BRI ITH
nTnstantngs, (K55, 56)

Fo . IA 7 v MR FEZNHT LN TS, (B 57)

c. EBAADER (Gutteridge (1994) . Vallyathan & Shi (1997) )
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GlEA A (A AY) OfBAERIC X 2B KEOKE (7=
FoRJR) 12k, B Raxi o hAn4dmtsrE STV

WE, MBNOSA A T F R EEREALTEY, 72 UK
i ﬁé/x AL A NV ADRKNZIT R B2, pH O FRF L— |
HINGET DG, XNV ENOEHA LT U ROBEL, B Fefxi g
CHNBERTDHAREER S D ES TS, (B 58, 59)

(a) 2z bR
H209 + Fe2t - OH* + OH + Fe3t

d. EEYFEMSE (EU (2003) )
WER LKL, BERIC L0 AEWRICHM SN DIED, BERL/kFEH
Lo, BBEAR., ALEME OIS T v, B UV
ICEDRINIZ Lo T, FFEWMFCHRT H LS TnW5, (B3 2)

e. £ MHERE~DFMEE (Makino 5 (1994) )
b b EREERAE AL (IMR-90) (Zi@f#{b/kFE (2~500 pmol/L) KT}
T 25— XiE GPx OILERZ TN 2R ERE ST D, £ Ok
. 10 umol/L Ry @b /kFE 2= WM L7854, £ D 80~90%H GPx
ICE - THMBE I, BELAREREN LR+ &, ARMENARY 25
—BOFLGREANRBOLNATEINTND, (BR 60)

f. B FFROERADGZMEHER (Winterbourn & Stern (1987) )
b NARIMERICEER LK K O ¥ 7 —¥ X GPx [HEAIZTINT 5
BN E SN TWVWD, TORER, B KEOSMRIITH X T7—ED

FHEHENE L GPx OFELGIIENTHDLZ ENRBOLN-EENTWD
(= 6 1)

g. 7Yy bMITBEBITEHEFT—EEH (Manohar & Balasubramanian
(1986) )
Z v MELEIZB T D04 7 —BIEHORENEmBINTED, £D
MERIIR 30 EBYVTHD, (B 6 2)

R 3 Sy MHELEEIZBITAHES5—HEEFNR
71 5% 7 —EiEM (U/mg protein)
= + 6 | =
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2.42+0.6 |2.42+0.8 |1.60+0.1
[ i B R
4.95+0.7 |3.98%t1.2 |1.75%0.6

@ RKHFOEERUVEMRKE
a. BE. R#iE
(a) hAS—EHBEDFEE (Calabrese & Canada (1989) )
IRIMERTFT D B 2 F —BIEMIZ DUV T, 1965 4, 1977 4 K TN 1984 4
IZE b, Ty b, RUR, A XFEOEBWYREIZ LD EL K LB,
WEINTEBY, Wbt MNIkbEaWEEZRL, 7y A
U ATHEOEEE R LI SN TWD, (B 6 3)

(b) RORIZEITEZHEZS—EEFMEDZRME (Recheigl 5 (1963))

C3H/He ¥ 7 2, C3Hf/He ¥ 7 A, YBR/He ¥ 7 A, BALB/cDe ~
U A KO C57BL #i%Ht~ U A DIFNg M OBl BT 5 7 % 7 —BiE
PZRMETHRBRNERENTNWD, TORESE, C3H/He ¥ 7 %,
C3Hf/He v 7 A, YBR/He ¥ 7 A &k (} BALB/cDe ~ 7 A 21T % ATl
DA HE T —BIEHRIIRRBE TChOo T INTWS, —FH, IFEAED
C57BL i Zft~ 7 A Tk, O RO~ 7 AN~ JFlgo B % 77—+
TEME N R Td o 7278, C57BL/He MUY C57BL/An Tl % #t
CRIEETHY, HIRFERERNEZ o= mEERH S L ERL T
%, BEhgo B2 7 —BIEMHIL, 2 ToO C5TBL HLAM~ 7 AZHB W TH
BETHY, hoRKEO~ T A TIIBETEN-T-, g, BigE b
R THED s 2 7 —BiEERN & < oo 2 7 —BIEMEMK
VN C57BL #i%RHE~ 7 A TIL, BOARITHENRBO bz E ST
Wb, (M 64)

(c) YORIZEITBEDHES—EEFEDRIFEE (Feinstein 5 (1967))

hy a7 —BMEET L~ A (Csd), KA ¥ 7 —FMIEET L~
7 A (Cse, Csd, Cse, Csf) ROZFDHAM < 2 (Csa) DX T —
BIEPEIZOWT, IR, pH, B & O 2 DAL FE IR 5 s
PEAE LR LR BN EE STV 5D, ZORER, Bh % T —FiETE
TN TA MEHH T —FBMIEET L~ T A K NEDOFER~ T R
B HE 7 —EBEEOBZMEITRE LR I TWD, £, 4
DT 2 7 —BMIEETT N~ TADHEZ 7 —BIEHIZFRRE TH D
D, FDREZMEIT, Csdd CstflAGbEabrE, A8 RN
TWb, 2O ElE, AERENTH X T —EBH+n, TNETh e
LT THLITOEBEINL TS, (B 65)
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(d) ¥YORIZEFTEHE25—EEFHEDZRFEZE (Ganschow & Schimke

(1969))

C3H/B1 ¥ 7 A, Swiss-Webster ¥~ 7 A, DBA/2 w7 X, C57BL/6

~ U A, C57BL/Ha ¥ 7 A L OEFAREL#EY) F1 (C57BL/6 X DBA/2,

C57BL/Ha X DBA/2, C57BL/6 X C57BL/Ha) O Iffig M O gz 1) 5

T2 T —BIEEEZRET A2RBRAEm S TWD, 612, DBA/2 =

7 A, C57BL/6 ~ 7 A} C57BL/Ha ~ 7 A 2O\ Tk, Mg, O

g, MK ONMRIZ T B 2 T —BIEMH 2 &5 2Bk N Fhi S 1T
Wb, TOREIL, LTOR 4 KPEK 5D0LEBD THS,

x4 YOAFE. BRICEITHHE25—HEFE®

BN VEE B2 7 —BiEME (Ulg, B EHERERZE)
Ji ik 5 ek

C3H/Bi 15 104+2 56+1

Swiss-Webster 15 87+2 45+2

DBA/2 8 94+2 60+1

C57BL/6 12 57+2 34+1

C57BL/Ha 10 112+2 33+1

F1 (C57BL/6 XDBA/2) 12 73+1 48+1

F1 (C57BL/HaxXDBA/2) 10 71+2 44+1

F1 (C57BL/6 XC57BL/Ha) |6 51*2 34+1

& 5 DBA/2 ¥R, C57BL/6 ¥R, C57BL/Ha ¥ORIZEITHBHES—

TiEH @

rAk | B | & T —EBTEME (Ulg, EHEHAEERZE)
DBA/2 C57BL/6 C57BL/Ha

g | 6 56,800+900(10 34,400+1,40000 68,000+1,00000

g | 6 36,000+80010 21,000+500010 20,000+600(10

JLliE | 3 630+44 591+16 447423

Ll | 3 500+111 413+36 502+23

Jibd 3 91+1 78+1 89+7

miE |5 2,600£40 (U/mL) |2,600+40 (U/mL) 10 | 2,520+70 (U/mL)
(10 (10

8 Sy R R THRIE

O BEFREMIECTHE, WHENEELVEENR WD, X T —BIGHEMR O IReR C O BE 23 ATHE,
10 2 LS 5720, SIOLEIE TR O AT, B, MK OMEASMEERE THONDMEICHE ST

W5,
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FFiE & OB T % 7 —BIEMERS |\ R DBA/2, C3H/Bi
KON Swiss-Webster TH V. B ¥ 7 —BIEMHEIKWR# 1L C57BL/6
TholmtIhTWb, £7-. C57BL/Ha v~V A TCix, ¥ 7—Xik
HERFIECE <, BT o7& Tna,

Fi1 (C57BL/6 XDBA/2) RALDINEMN O go 71 % 7 —BIEMEIX,
BEW DX RO OMEEZ L, F1 (C57BL/6 X C57TBL/Ha) %t
TIX C57BL/6 R L Rt TH -7 S T\5b, £72.F1 (C57BL/Ha
XDBA/2) B TIL, OB % 7 —BIRMHIZBEM O RFE LD b
BVWMEZ R L, BIRIZIEZHOFHOEZ R LTSN TS,

Ganschow & Schimke (Z XiuiX, C57BL/Ha ~ v A DAFg Tl
C57BL/6 ~ T AR TH X T—EBERLE DX T —EB 0N —
BTHDHD, MW ET—BEEEZRLIZE LTS, 72, %
B2, C57BL Ri#KITH ¥ 7 —BHEMENERNE SN TWNDELDD,
C57BL/Ha ~ 7 ADIFlE TRV A ¥ 7 —BiEtE 2 /n ¢ E b X, BT
BERI\ZE ST E T —BORRNELS ol dThhH EHBLE LT
%, (M 66)

(e) RIRIZEITHNEZS—EEFHEDRHME (Ito 5 (1984) (EU (2003)

T5IA))

C3H/HeN ~ 7 A, B6C3F1~ v A, C57BL/6N ~ 7 A K (X C3H/CsP
<~ T ADEEANCIBIT B I Z T —BIEEORIENERBEINTEBY . %
DOfERITIFE 6 DBV TH S,

® 6 YOATZIER. £, FRBICES1T5H325—€F %

E H 2T —BIEME (104 Hmg protein, FEIfE+IE #EFAFE)
+ —t65 0 A1 JiF Mk

C3H/HeN | 5.3+1.4 7.8+0.4 75.3+3.8

B6C3F; 1.7+0.2 7.7+0.1 62.8+9.8

C57BL/6N | 0.7+0.3 5.1+0.2 40.7+4.0

C3H/Csb 0.4+0.1 0.4+0.2 33.3+2.6

7B, Bk (p89) LBV | FHMEICEBNTIND D~ U R
EAKRFBEIAKE G T H2RBNREREINTEY ., ¥ T7—BIEEDKW
~ U AT, G OHEIEMIRAE DR AERNFE N2 L SN TN D,
(232, 67)
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b. EAE
tE MZBITADZ T —PORHA, GPxIEHIZEHT 57 /La—%-6-1
YT e Ra /s —8 (G6PD) ORIUMEKRENRD LTV D,

(a) HES—EHBEDEAKZ (EU (2003) . Ogata (1991) )

J1 57 —BIZOWNTIE, IEEREE O 36~55%Dt b KV ¥ 7 —
PMiE) . 0~3.2%0Dt s (Hh & Z7 —BliE) "0, ®hx 77—+
MAED E b TIX, HFEMENAR Lzt kKER™ R Enprnz &
W2k A OEENEE (B (Takahara disease) ) WNAHh 5 & &R
TW5,

HARTIX 1989 FHE TSN ¥ 7 —FVIfEDOE F2% 90 ] (B4 43
B, M 476l wEINTWD, £72. HAAN 67,036 flzxfg L L
FHREORERETIE, 0.283%0t "MEA X T —FBIJETH -T2 L i
T35,

Flo, EEANECED T —BSEO L FOA X T —BIEEORIER
T R TOLEBYVTHD, (BH3 2, 68)

£ 7 ErME. RE, BHICETS5H35—€F R

714 7 —E{EM (k/dry weight)

1% U NE 5
AN 89.29 11.30 2.08
W27 —8 | R 0.30 T HH PR S
I JE B LR LI

(b) G6PD HBDE{AZE (Hochstein (1988) . Sodeinde (1992) )
G6PD OXEIZLY, =aF T IRT T2V VX I LAFRY >
2 (NADPH) BEK QT VZ FA L PRENED L, GPx 12X 5iEfE
EARFZDRHADR AT D E STV D,

HARTIX, 1989 4EKF T G6PD RBJEO E MIABLTO0.1%TH
HEINTWE, (B 69, 70)

(5) BV % U
WA Z MR OENENRBIZE T 52 M RITRE O S o iz,

35



(6) KRBEDE LD

WEEER XA OB B A A4V fEE F T, BECICHRE, @B Lk K OBE S
I3RS AL, BRMBEICIBWT S, HilE, @ERLKE R BRI D &
BZOND, £, MERHEER~OBITH D72V EBZZbND, S HIZ, & N
WIZ XV EGICHRICGE TSN, pH DIEWENTIILETH L DD, e
NSO N CTIXFERER I o S D & B2 b D,

HEDP 13#% 0 512810 2 WUICENMRN EB 2 B, —EORIE iz
DIZHOWTIE, R R OFEFICHEE S D 1E0 BT 2 &N,

T2 UBRITIFEE A ERTIN S, IR S D23, Y ORPITilE
BENENIIE & U CIFET D B 2 b, —EITENMEE~IVAEN S B 2
LD,

WEL KT T ¥ T —BHEOBRIC L ESCHICRF S, 72, LY
GEA A U GFETETHMIND I ET, KEOBRELRDEEZLND,
L7zRoT, BRBREIZBWTH, KEOBEIIMINIEEZOND,
2. B FEFETONNLFF VA —PICLoThbHBEnNsLE2615, &
B WET—EBIEMEIZOWTIE, fEE, REELMMERENM LN TEY | E
MZBT DN X T — B IEEDOEMLHRE SN TND

2. 5%
(1) BEEE. B 2 U
FDA (2000) 1%, @fle A7 ¥ OB EZ TG T 2124 7--> T, 1@
el L TRAMICELZ TS, (B 71)
AHMFGHAES LT, BFFR AR E & LR BRGE 2 545 2 &
T, IEEEER K ONE A o ?/E&%ﬁ?ﬁ‘f_/’*\/\ﬁ/}fiﬁﬁﬁﬁﬁf &l Lz,
® Ef=sH
WEFERRIZ B3 2 BInmEORBRAGEIL, & 8D LBV TH D,
* 8 BEERICEY S EGEHDRERBE
oy | ABEE | Bs PR E HE% AR R | SR
DNA | DNA &1 | & MfifRMESE | mERIES | ke fztt (RS | ECETOC
#HE | A i (WI-38 | % 32 ng/mL | EALRIE(FIE (2001) .
(In CCL75) (I e ) OECD
vitro, F 42%. g (2008) @>H|
GLP) bk f (Coppinger
5.5%) 5 (1983))
(ZH3 0,
31)
a Ay b b RREmMY | EEEER 0.1~5 ppm | 0.5~5 ppm Buschini 5
AR (in | 3Bk C DNA %8 (2004) (B
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vitro) FEEOHEK | 72)
1FHY 2R 0
UDS #Br | b Miligg#ESE | ImFERIES | ke HE fztE (GBS | ECETOC
(in Al (WI-38 | % GlEEfE | 32 pg/mL | MALRIEFE | (2001),
vitro, # | CCL75) 31%. (GEEEEE E | ) OECD
GLP) R K L) (2008) D>HF|
4.7%) f (Coppinger
5 (1983))
(B30,
31)
UDS#E | 7 v b 0 R TR A 0. 330, M ECETOC
(in (F344, %8 | % (EFEEEE | 1,000 (2001) ,
vivo, 3 | I 6 L) 5.17%. % | mg/kg 1K OECD
GLP) {bAKFE B (EEEEE (2008)
20%) L L) D51
(Blowers
ARG (1994)) (%
F 5 Gk 30, 3
1)
A WEEERIR S | 52, 104 i OECD
(F344, %8 | % (GEERE | mg/kg K (2008) D7
1t 3 PC) 5.2%, g | B GEEEER Al (Nesslany
b7k 5% L L) (2002)) (=
14.1%., Hele M3 1)
17.6%) R[] e %
M 535
Bfs | ARy b | A WHEERIRA | 6~10 Bt ((REHE | ECETOC
152 | bR (Salmonella | ¥ (GEEEEE | pg/plate MEALRIELFTE (2001) DH|
N (in typhimurium | 35~37%. (EEERE & | T TA1978 | 1 (Agnet &
F vivo, 3 | TA1535, iRk AkFE 8 | LT) (10 (1977).
GLP) TA1536, ~9%. WHE% ug/plate) } | Dorange &
TA1537, 36~38%) O'LT2 (6 (1974)) (&
TA1538, ug/plate) @ |3 0)
TA197801D, )
LT-2(12)
WEW%E | Saccharomyc | WEFRRIES | & &= (=35 ECETOC
HAW%i& | es cerevisiae | ¥ GBFFEE | BEFEE L L (FREHEMEAL (2001) DF|
faf#i# | D4 36%. g | T 40 RIEAFAET) i (Dorange
LR Ny {bksE pg/mL 5 (1974))
SR 2 8.5%. MEz (M3 0)
A (in 37%)
vitro) S. cerevisiae | IBMHER 0.2~15 10 ppm T | Buschini &
D7 ppm M (ZHRT7 2)
15 ppm THfl
ks
PEHE ML B
% (P450) #
AT TIX
(=38
Bz | S WIS | ke HE [ Yamaguchi &
ERAER | typhimurium | ¥ GEEFEEE 9 | 40 pg/mL (TA1978, Yamashita
(in TA9S, ~40%., 1 (TA1978 | fRUEHEMEALR (1980) .
vitro) TA100, ik & DR, Wl | FEFET O ECETOC
TA102, ~25.5%, W | BB L) | &) (2001) D5|

11 TA1978 #ki%, TA1538 #k & 1ZIZM UBIHIE AR D, uvrA*Th %,

2 LT bk, A TH Y, 0 Ames IR RO BIKIC 24 72 5,
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TA1535, fig ~ 4,576 il (Agnet &
TA1537, 37%) ug/plate (1977) .
TA1538. (TA9S % Wallat
TA19780D Br< . 1mEE (1984) .
el L) Zeiger
(1988)) (=
30,
73)
S. cerevisiae | IBFEER 0.2~15 5. 10 ppm T | Buschini &
D7 ppm [ (BT 2)
15 ppm T
Fa s
ﬁﬁﬂ%@ﬂ:@%
# (P450) #%
AT CIX
(=38
gett | KR | v U RER | BERRRIES | 13~259 iR | ECETOC
e | HRER ¥ GEEEE | pe/ /mL LoRSY Wik o= (2001) .
it (in 5.17%., e | GEFEe & | HE CHE OECD
vitro, bk L) 259 pg/mL (2008) D75
GLP) 20%. HEfE (fR#EEYEE | B (Philips
10%) RIEAET) (1994)) (=
78 ug/mL (ft | B3 0, 3
BHEMALRIE | 1)
1F1ET)
PN a7 WEERRIRS | RS | Bk ECETOC
R CRIFEAH Yy (GEEERR | EmEER S L (2001) DH|
(in B FEHERES 15 | 40%, W2 | T 5 mg/kg | ECETOC i (Paldy &
Vivo) B ) {bAKSE 5%, | RE, &K | (2001) 1, (1984)) (=
HElE 45%) NG | ARBROEM | FR30)
FEl & LC | SRRy
50 mg/kg | HTIEIZ DN T
RE VXA TR
WE LT
%,
INERER | v T A BFERRIRA | 0. 200, [EXEH ECETOC
(in (CF21,/ Y (EEEEE | 400, 800 (2001) D5]
vIvo) W68, KHtHE | 4.5%, 1w | mgkg & 1 (Wallat
e TUC, B | fbAKFHE H/A G (1984)) (=
i) 26.7%. HEME | HEfR & L 30)
6.7%) <)
2 ] g il %
05
~ 7 A (CD- | #FFRIES | 8~150 (=3¢ ECETOC
1, AREMERE | (GBEERE | mg/kg 1K (2001) D5]
£ 150E, & | 5.17%. e |  (G&FEE | ECETOC A (Blowers
#) {bAkHE LL0) (2001) 1%, (1994)) (=
20%, FEfE BehL7-iaEE | B3 0)
10%) HLRREIRE | BROIRN AR
M5 DR TH
v, BEMEORE
BT g
HHELTH
%)o
WEERE DA E S A 72 DNA HE &K OB T 2RRE R 2 & L7 Bh
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DGR, ARHNEMHAL RIEGFIE T CTORGEOFT AR D i, REHEMELR
FETTIHEETEETH T2 b, AENTOELGEM 2B &T DR
WX e b vt E X7,

F 7o, BFEEEE O YRR AR & U7 RBR O R in vitro Yo R FLE R
BRCHTEDORF AN b2, 2o AEIFMEBEESRBO bR
DHTHY , MISED IR REELZZ T bDEZEZ LN END,
RN TOBRFEEEZ RS T DRI R O 2N B X T2, Invivo DYEAR
BERBRICBWTH, BHEEHRESINTWDHORBO bR, REROGE
R HTEIZ DWW THIRE TN & S, BIMEICZ LnEE R T,

— ., #EUNCEm SN BN D~ T A% HWTE In vivo /MERRER D
RIZIHEMEOFT R D BT,

PLEXY ., REMHEES E L X, @EFRRICERIZE > TREIBE S D
Yo B EEMEIT R W EE 2T,

@ AansH
a. BEEE (ECETOC (2001) . OECD (2008) ®3|A)
Z v b (HERE) \EFERRIE & CRFERE . mle bk 3 K OFERE = &1, )
RO T 2EEOAMEERBRNRER SN TS, TR, LDso
1% 5.8~314.8 mg/kg AH (WEEEEEL L T) L3N Tnb, (ZH30,
31)

b. &A%Y %2 EEREY (Ecolab Incorporated (2004) (FRAR)
(CALIFORNIA DEPARTMENT OF PESTICIDE REGULATION
(2006) T5IA) )

Z v N A 7 X CERIRAEWY GRA T 2 U 0.94%. BB KFE 7.52%.
T s oWk 2.72%) ARG T LA EERBRAFER S A TWD, £

DFER. WA 27 & VBRIEEYM D LDsolX. 550~2,000 mg/kg KEH Th -
rrEshTngd, (R 74, 75)

® REXRESMH
a. v b, 745, 28HMEAMSHEHR (Krigers (1977) )
T NI T ZIEEFRIEGY) GEEERE 38%. R {bKE 14%. HERE
27%) %R 9D L ) R EREZHRE L T, BREEET 52BN £l S
TW5,
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&9 BRE

AR | Y K | HERE EFEEE LT) 03

@ | Wistar 7 v b |5 HIfH 0. 60, 120, 240, 480, 960 mg/kg
I 10 Pt {REE/H

@ |Wistar 7> ~ |28 HIH] |0, 6, 21, 420 mg/kg {AH/H
I 20 [T

©) Laufer 7 # 5 HH 0. % 1,400 ppm

ZOREFR, LFO XD R ABE O bz ST 5,
BEECEREIZONWT, BROD 480 mg/kg KE/H UL L& 57
TRUMEE A3FERD BTz,
MEAFRREICBWT, RO D 21 mg/kg (AH/HLL R 5
PHECTMIET NIRRT 7 2 =B O RED LT,

ECETOC 1. i BOQ TR b NG T VA VR A7 7 2 —¥ Db
IZOWT, HBRmERE L OBEIZARAE LTS, £7-. ARBricHo
W, mEEE OB COZEMICET 28R I TEBLT., HE
REICERMNH D L LTWW5b, ECETOC 1%, #REOIZf% 5 NOAEL %
%m@&g¢$m HEBR@I2f% 5 NOAEL % 6 mg/kg KE/H ., RO

12455 NOAEL #oivz e LTWnb, (B30, 76)

AFMHAER & LT, FEMARHTH  ARBRIZE T 5 NOAEL %
FFHLZaun &Il LT,

b. Zv FSEMEKEZEESMHHER (Vegers (1977) (SCVPH
(2003) . OECD (2008) . ECETOC (2001) T3IH) . 3k
GLP) )
7y b (BHEES 12 0 ([CEFFEEAR 10 O X5 REGHELZRTE L
8 MK G T HRBMMNFEE SN TV

x 10 AEHRE W
FH&53% € (mg/L) 011 10 50
mg/kg (KE/H & LCTHE |0 [0.13~0.15|1.3~1.5 |6.5~7.6

ZORER, UTOLIRFANREDLNTZEINTWND

18 JHEIR LTI, BN HBEND &S T3,
U RRIZHEE R b OB HRERLZ L STV D,
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ERERETEAKBEOWD DD S, ECHROLBEETH-
7o, AERFENRRO o 710

i&ﬁﬁfm%&mt/i@WMﬁM@%ﬂtﬁ AR DS
RO BRI T,

ERGEET, M EEOHEM, REBEO~T T U L IE DO

MDFRD BT,
10 mg/L UL BiGHET, BMBEDOMIKR, AFlgolEKx, & hgiEE o
Wmlﬁ)nm&b %ﬂfn_o

LLE X v SCVPH,.ECETOC )% OECD 1%, A#EkIZH1T 5 LOAEL
Z MR AR OFE %4 12 1 mg/L(0.13 mg/kg AHE/H) &L LTW5,
/-, Ko GHE 2 4 I E LTWnW5,

SCVPH (%, BEFE2IZ DV TN Sl S iz )8 i 5w il oK
aﬁ%@%fcké&¢MWtiw\éoECETOC E Y ORSY aWialinn | IVAON =Y
~DOEBIER EOT—F 7 77 NTHHRREENRH V. HEENSHLET
H5HEFRML WD,

OECD %, GLP FEXETHH Z &, BOLNTZATHROWNL DI H
HRIFIENFRD b o722 & WEMEERFENIRESHEGSE RO T —
EMBOENTND Z EEND KRBOGBEMEIZLWWE LTS, (&
23, 30, 31, 77)

AREMHAES L LTI, SR RHTH Y . AREBRIZE T 5 NOAEL
I35 DAV &l L7z,

c. v h7TBMEERKESEERE (Juhrs (1978) )

BDIX 7 v I (%KBEHES 10 D) (SEFFERIESY GEBEEEE 40%., EER
fbKE 14%., BEEE 27%) 2% 11 O X 5 &5 2R EL T, 7 AFEK
KBEGTHHRBRNEmEI TN D

& 11 RAERE
AR E 0. 3.1, 6.2, 12,5, 25, 50, 100, 200 ppm
GEfERR L L0

ZORGERUTO LS RETARGHEO bR L SN TWDS, el IR,
AEFERSERE K OV BAHAR RO B I B W TAKITRB D b Tc & S
TW5,
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6.2 ppm Ll B8 HHECHROK & O

ECETOC %, #BME IIARLETHY . timE Wi 1 B
X 50~60%23 L., 4 BZIZIE 75% 0 L= LTub, NOAEL
T BV EHET LTV D,

AREMAPHES L LTH, SN ARHTH D ARBRICEB 1T 5 NOAEL I
BN WEHK L, (30, 35)

d. Sy bk, ¥R, EILEY b, NLRBE— ZAFRXI10H ARMBIARK
BEEMHER (Juhrs (1978) )
BDIX 7 v ~ (i, VECRBH) . NMRI, C3Hf ~ 7 & (M, VCER
BH) . Pirbright €/ & v b (MEHE, VCECA) | Han:AURA ~NALR X
— (MERE. PEBOREH) ROZF R X3 (MERE, PEEORBA) ICBERRIES
Y GEEEEE 40%. WERL/KSE 14%., BFEE 27%) 200 mg/L % 10 7> H [
ROKE G T BN ER I TS, ZORE., HEBRWE O 512
LT BT oozt LTS,

ECETOC 1%, ##BWEIIARLETH Y . g WBWoFHEl 1 A %I
1T 50~60%JH L, 4 BEICIT T5%D L TWD L T\ 5,
NOAEL (I b2V LT\, (B30, 35)

AFEMHRAESRE LTH, FEMATRHTHY . ARBRIZE T 5 NOAEL
355 DAV &l L7z,

e. Jv MI3ERARFEAEZEHER (OECD (2008) TH5IMH (Gaou o

(2003) JRZEim SCARMERR. GLP))

SD 7 v MCBERRIRA %(uﬁﬁ‘ﬁ@z&s% WER{L K 15.3% . FElE 16.6%)
3 12-1 O X 9 7p G RE A RE LC, 13 BREEREIRE 0 BT 5 BN
ER SN TWS, k., BBl oW TIL, RABRFEE 1, 4. 8 K113
B pH JIEIC & 0 BEEOREMRZREZITo T STV 5D,

= 12-1 HEHRTE

B | HE GEERE LO) L%

D | &¥E5HM T 0 mgkg AHE/H FBEMERES 10 PT
@ |#5 1~22 HTO0.75 mg/kg {A#E/H | A REMERES 10 PL

15

TITV D BRI, IR L BRSO DT ATE LTV B0, A TH D,
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Feh 23 ALK, 0.25 mg/kg {KHE/H
(16

@ | #5H 1~22 H T 2.5 mgkg {AE/H HHEMERES 10 PT
e 523 A LA, 0.75 mg/kg {AHE/H 16)
@ | %5 1~10 H T 7.5 mg/kg {KHE/H B HEMERESS 12 T
#5 11~22 H T 5.0 mg/kg {KEH/H
#5523 ALK, 2.5 mg/kg {KEH/H 16

ZORER, FRERETRD N H L OB TR b
MR RLIEER 122 O LBV Th D, 0B, KA WY E &G
B L2 BIEERD b ol L STV B,

x® 12-2 =R

| HE GEFEEE LO). B5HIM TR FE B O
Big)
@ | 0mgkg KE/H (&E5HIRM) L 2L
@ |0.75 mg/kg fK&E/H (&5 1~22H) |72L 7L
0.25 mg/kg AEH/H (&5 23 H~) 2L 2L
® | 2.5 mg/kg KE/AH (5 1~22 H) I 1 P Jiti 5 - if, Ak
JEE A HE N B
il
0.75 mg/kg AHE/H (%5 23 H~) 2L 2L

5.0 mg/kg KE/H (&5 11~22 H) | M4 JC K. MR

2.5 mg/kg KE/H (&5 23 H~) M1 Pt
i 3 PE

@ |7.5mgkeg (AE/H (5 1~10 H) ERESS 2 DT | 85 30 PR KB KX

B UTOLRFTANED LN E SIVTWDH, k& I L
o T,
MARFHIRANZ BN T, S FEEE O L 2 AL 358D B AVTZ08
INBIFERT — X O#ENTH - 7=,
MIEAECFRREIZONWT, @OFFORETHR Y N7 TAT I
MOTNAY) T7H AT 72 —E METIEIY 7LAKLRY O T2
WOLNTE, LML, ZTNODEITERT — X O#HIPHNTH -7,

OECDIZ. GLPIZAHS L2 B TIXENRZ L TlEHH E LoD,

16 S R G CREID DR T b0, HEZEHL TV 5,

43



BGFHDFR T, RV E DR CIERRT < 2 T o ATREME 2 4
L TWD,

Pl bEX v, OECDIZ, A#RBRICEIT S NOAEL%O0.75 mg/kg A/
H. £7. NOEL#%0.25 mg/kg {AE/H L7l L T\5, (3 1)

AFMFHES & LT, AR, RBrogh oG H &2l L
TWa EE B2, OECDDOIERT 5 FHEOMME L & O TE OFEMITAH
ThHDZEND, KRBRIZEIT 2NOAELIZE S L2 &l L7223,
BRI W T, #WE OB GBS 2 BT SRR D v e
STz b, A< L 10.25 mgkg RE/H GEFEELE L) Tk
MBI NPT EEZOND,

f. 2w b7 BRE&KZRERE (OECD (2008) T35|FH (Leuschner®
(2004) [REFRXKMEFE. GLP))

SD 7 v b (MEHE) |\ ZIEEERIEA Y GREERE 15.16% K U@ iR bk $#
14.39% & 5 te) & 13 DX O oG5 A4xRE L T, 7 HHBKEEL
TORBRDEm SN T WD, ok, #FBRWEIZ OV T, RBRBA LG 4~
168 KEfEIZ HPLC HI7E & OWHDEIEIC K 0 B FEfE O R MR 21T 72 &
Y (NGAYS

* 13 HAERT (BFfkE LT

MERE (ppm) 0. 10, 100, 200
K (mg/kg {KE) U7 |0, 1.5, 15, 29
i (mg/kg A=) a7 |0, 1.9, 19, 38

ORGSR, WRWE OB GIZEE LB b koo ST
W5,

OECDIZ. A#HBRICBIT HANOAELAZ MM - bk EmHETH 5200
ppm (HET29 mg/kg AHE/H, MET38 mg/kg KHE/H) L LTW5b, (&
M3 1)

AREMAFHES E L TH, ARBRICE T DNOAELAZ MERE & & (2 hm &
ToH 5200 ppm (HET29 mg/kg (KE/H., MET38 mg/kg AHE/H) GEEE
el LC) LIl L7e, 72720, ARRBRITEGHIRIATH RO A ORER T

17 Jf1z > C 147 mL/kg @ E LT, MEZ oW T 189 mL/kg A & L CTHE XN TV 5,
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HHZEFBETILEND D,

g. REESEMHOFLD
AEMPFHES L LTI, 2o 0RBRERN G585 Z L0 TE 5
FEONOAELIX, 7 v M7HMBKE LR D200 ppm (K T29 mg/kg
RE/H, MET38 mg/kg AE/H) GEEEE LT) THLHB, 7v b
133 R BRI DR GRBRICBW T, KV IRWERE THEERENRRD
NTWLZEICEEL, D7< L $0.25 mg/kg (KAE/H GEEERE & L
T) TIEHEEEENBDLNRN-T2H O & LT,

@ HEHHILAMK
ORI L DIEEERE O N AMEICE T HRBEE IR DO oo
776

a. SEEH
PIBED N RAIZOWTITBMAIZ L 2HATH D Z b, RO
mﬁ%@%?émm@%fﬁm#\ﬁ%ﬁﬂkbfﬁﬁ#éo

ECETOC (2001) |2 kT, ~ 7 R CBFFBIREAGWE A = = — 3
VB, TuEe—Ta VEBTCTERBICEBAT ORBRAEmINTED
B JE RIS OB RE L7203, MEOFEMIIARHTH Y, B bz
AT IR A D FREME L W D L0 ORG-S L &m@%@&%
ZbhbEENTW5, (BHE30)

ABEMPAES L LT, ARBRPABHRIZLDIBOTHY . 7o, R
DFFMANAHATHL Z L0, WNPOFHMIZET 5O TIER<, i
FEEE DR DAL B CX 7o B 272, — 5T, @R OKO& 52
K DFEBAMEIZONTIL, BB TN OWmMENRED NN &
H | BT E 22 &l L7,

©® 4HERLESMH
a. 7y FBHEHKEBHEHAER (Juhrs (1978))

BDIX 7 » F (JLECARFE) (CfEE (200 mg/L) a8t iz - T
FOKBEE T 2RBAER I TWD, TORRE, 1HYwE @&5 Eopust
L7245 (—EO RO KL OHEALRHAE) (253 2 2ITFE O vz
otkéhfwéommﬂmu;ﬁﬁ@#ﬂ_owfﬁ%éhfw@w
EHER LTS, (B30, 35)
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AFMFAER L LTE, FMARHTHY . KERIZH 1T 5 NOAEL
TEF S 70 L L,

b. vy bk, ¥R, BILEY b, NLRZ— RAFRXI10HM AREEK
BEABEEMEHE (Juhrd (1978). B#)

Eak (p42) DOFREBRIZF T, ERME OG5 IZBEE L7240 (B &
ORJE) 1T 2B IO LN ehoTo ST b, ECETOC 1%,
AREROFEIZ OV THRESIN TV W EERHRLTWS, (B30, 35
)

AFEMHRAR & LT, SR RHTHY . ARBRIZE T 5 NOAEL
I35 DAV &l L7z,

c. v hHARMRESESER (OECD (2008) T3IH (Muller
(2005). Weber (2007) FREIHXFKMER) GLP)
IR Wistar 7 v b (%8 20~21 J0) (SEEHERIEA Y GEFERE 32~
38%. M /K 10~14%., HElig 17~21%) 23 14-1 O X 5 &5/
R E LT, AR 5~20 BICHOKE G T 28BN Em LT\ 5,

x 141 HAE®%FT
R E 0. 100, 300, 700 mg/L

(mg/kg KE/H & L CTH# |0, 12.5, 30.4, 48.1 mg/kg KE/H
)

ZORER, FEREH TR bNIHEEITRIIER 142080 TH D,
MRV DT, AEDO R K OMEIC T D EBIIRO b holz & &
nTuns,

* 142 EEMFR

57 AT A

ISTHLY)] fa

48.1 mg/kg REH/HLL b | HUKE, BE &, K | KIEE, BIEEK,
HOEE 2D BB K

30.4 mg/kg AHE/HLLE | BRKEORAD 2L

Flo. UTOHANRBO N E SNTWD R, BUEDEE & il
HIRY . BENE D DOHWHTTE RN EF R,
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12.5 mg/kg AT/ H G RO I CT—iBEOMRERED . oK E
DA, 2B 20 TiEL, OECD IZFEMETIEARWE LTWA D,
AT AR TH D,

LlEX v OECD iZ. RE#® NOAEL (% 12.5 mg/kg A&E/H ., frE
¢ NOAEL /% 30.4 mg/kg K&E/H & LTW5,

AREMFGAS & LT, ARBRIZBIT 5 — ka2 iR 2 NOAELILGF
M2 RIHOIZ YW T &, BAEFMEITIHRDNOAEL%Z 30.4 mg/kg &
H/AELHW LT, (B3 1)

d. £EXESHEDOF LD
AHEMFHAES L LTI, 20D ORBREE RO, WEpgE O3 AEEIC
%% NOAEL (2 oW Tid, 7 v HHAERTEAREMERER) S, 30.4 mg/kg
(RE/H &R LT,

® ERZIBITZ5ER
WEERE O DEEIZ L5 B MBI 2 BITRD bivghho iz,

a. BFEM

VIR RISV TR, BE, IRE OFFR &R ~DIE S ETIZ L 25 AT
HHT ENG RO MIBT DA 2 ET 2121 Y TRV,
ZEGEE L TRHET D,

ECETOC (2001) (Z LiuiE, b F2NBEERIEE D % TOPERAlE LT
L7, BRIZEIN U726 ORI R 13 < 88 2 2 T 7l sy ST
BY., FOWEAE LT, BERROREDN 0.2%LL T, IROEINTIX
0.1%LL T, PFERIE < FBIFZERF OPREED 0.6 mgPAA/m3  (0.16ppm)
T ThHIX, FIEEITRED b holz SN TS, (B3 0)

K%W%Eékbf@\:h%@ﬁ%ﬁﬁmﬁﬁ’iéﬂﬁfﬁw:k

%m%mﬂﬁ’ﬁﬁé%@ﬁﬁ< T, MICROBEIC X DA
%ﬁiéMTwﬁw:k@ BEERE D & NI D H R A2 I T & e
EEZT,

(2) HEDP
@ EfsEh
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HEDP (ZB83 2B iamhEORERKEIL, & 150D TH S,

% 15 HEDP B9 S EnEHDREBRKE
e | stEvEE Mg | mmmE | mEs | Lo B
Bin | EIRZER | ME (S HEDP 0.001~ Fex JECFA
T52 ZRAER | typhimurium (60%7K 10 uL/plate | (fREHEME (2005) 7|
IR (in TA98. TA100. | ¥&WR) N X0X:E: A (Monsant
ik vitro) TA1535, WZBH 5 (1977)) (=
TA1537. ED) fA3)
TA1538) 5 ul/plate
VL EcHim
M
A HEDP - e &= fex INRE D
(S. 2Na 5,000 (RS (1989) (&ha
typhimurium ug/plate bR DA 78)
TA98. TA100. ZBb 5
TA1535. )
TA1537.
E. coli WP2
uvrA)
<~ A | ~w Y 8E | HEDP 0.064~0.6 | &t 19 JECFA
Y7 +— | ke (60%7K | pL/mL (FREHE M (2005) D5|
< TK #& (L5178Y) RIR) (REBHEME | R OH A (Litton
B (in {LIETFLE IZREH 5 Bionetics
vitro) ) ) (1978)) (&
0.125~0.8 | 0.5 uL/mL M 3)
uL/mL, USRS D)
(R | F20E
{EAFET)
Yuth, gutafk B | CHO-K1 HEDP - e & (£33 INRE D
[ T PR 2Na 0.01 mol/LL (RS (1989) (&ha
it (in 24 il }e | fEFR DO F 78)
vitro) N 48 b5
LB 7)
(REHE M
{LIEFAE
)
6 Wi
% 18 F#H
D [A]1E RE ]
(REBHEE
£

EIRRRAEFEABR, Jah B TR R, ~v 2V 74—~ TK

AR & TR

TN in vitro iBRICB W THLEMEORETH D Z b, KEMHES L
L TCiZ. HEDP [ZAMRIZ & o THRERRIBE & 72 5 K O e fmamthlden &5 2

7’»
—o

@ At

%

18 0.8 pL/mL (fRETEMEALRFIET) TRMIR & R 2~25 EORRERPBO LN SN TN D,
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HEDP - 2Na ##8aE & LAt m Il c B+ 28 BkigE & LT, & 16
DEIBRWENRD D,

5 16 HEDP - 2Na ERIFOKREHAERIZH(+5 LDso

g FE - 1] LDso(mg/kg 1K) ZHR
SD 7 v k 1,340 Nixon (1972) (JECFA (2005) ®#5|H)
(B3, 79)
SD 7 v K (itff) 3,095 —IRF s (1989) (M 8 0)
() 3,136
SD 7 v k 2,400 JECFA (2005) ®31H (Z#3)
SD 7 v k 3,130 JECFA (2005) ®5|ffl (M 3)
ICR ~ 7 A (Jf) 1,900 ZIR S (1989) (B8 0)
() 2,250
NZ o= ()  581~1,140 Nixon (1972) (JECFA (2005) ®3|H)
(B3, 79)
A X #9 1,000 Nixon (1972) (JECFA (2005) ®3lH)
(B3, 79)
E— 7 VR (MERE) RS O Bt E AHB (1989) (M 81)
500~1,500

@ KEHRESM
a. v k91 BEEEEHREHER (Nixon 5 (1972) (SCPVH (2003) &
U JECFA (2006) T3IFH) )
SD 7 v b (% REMERES 20 IT) |2 HEDP - 2Na # £ 17-1 ® X 9 724
HBRZRELT, 91 HE G 1D | 1M GRSk 2) RG34 23R
DN STV 5D,

7-1
HE&E (%) (B 1) 0. 0.2, 1.0
(FBr 2) 0, 5.0
mg/kg AHE/H & LCHE | & 1) 0. 100, 500
(HEDP & L T (19) (B 2) 0. 2,500

FEORER, FREGHTROONTFHITRIEER 172080 Th D,
100, 500 mg/kg REE/H $& 5 OB SR RA, MRFREICR
W TR E & G- 1B L 7= BT ooz & ST b,

x® 17-2 =R
& AT A
2,500 mg/kg AHE/H GRER2) | JE1C., HE R (REED

19 JECFA IC L 2%
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FIZBWT, BEOU L A

B, UTOLBREANRO LN E SN TWDN, #ERWE RS
(ZBEEE L7 R LI L2 o T,

500 mg/kg {KEE/H &“%ﬁ@ﬁk&?ﬁx*aﬂﬁémﬁémm&m BT,
AR R A IZ B W TEIBICZLITRE D iR o Tz,

LLE X0, JECFA 1. A#BrICH1T 5 NOEL % 500 mg/ kg A=/ H
LLTWb, (BB3., 79)

AREMFEES L LTiE, ARBRICEHIT 5 NOAEL % 500 mg/ kg {KHE
/8 &l L7z,

b. v k9 BEREERERE (FSANZ (2005) RV JECFA (2006)
T5|A (Industrial Biotest Labs Inc. (1975a) RZEMRIKIER) )
SD 7 v b (&KEEMERES 15 PU) |2 HEDP 2% 18 @ X 5 &5t %

RELT, 90 HFREGT 2R BMMAEmE I N TVD

* 18 HERTE
&R E 0. 3,000, 10,000, 30,000 ppm

mg/kg KE/H & L T |0, 150, 500, 1,500 mg/kg {AEH/H
#1% (HEDP & L Q)

ZOREFR. LTFTOX D RFFAPRO LN E I TS

- 1,500 mg/kg REH/AHFEGRET~EZ v B REDORD . RILEREE
DWW EEHIINGE] (M) | ARinEkE o (#) XK OE ko
W (M)

F£7-. 1,500 mg/kg KE/H EEREDRIFEALR SO MAE & Ehi L7
DN, BEERE e BT BE L7 B IR e o e E ST B, 150,
500 mg/kg REE/H B 5-HETE O MALER Y B & 512 B L 7= 28358
Loz anTng

BB, UTOLORETAGROONIZLE SNTWD A, R ER S
(B L 7o L TR L 2o T
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1,500 mg/kg A =E/H &5%1@%t4@tﬁém75> b BT,
JECFA |3, BRI O FE UM E DI 51 L 5528 Th 5 WHE
PEZfERI L T\ 5,

JECFA 3. A& BrIZ¥ 1T 5 NOEL # 500 mg/kg AHE/H & LTW5,
(ZH3, 4)

AREMFHES & LTI GEFARHATH D Z b KRB NOAEL
UM A Z LT TERWEEZT,

c. 41X 90 BREEEEIR 5B (FSANZ (2005) R JECFA (2006) T
5| (Industrial Biotest Labs Inc. (1975b) REREKESR) )
v — 7 VR (B REMEES 4 J8) (I HEDP 2% 19 O X 5 & 52 3%
LT, 90 HFRER 5T 2R BN FEHE I N TV D

* 19 RAERTE
R IE 0. 1,000, 3,000, 10,000 ppm
mg/kg RE/H & L CHHE |0, 25, 75, 250 mg/kg {KE/H

(HEDP & L 0)

ZORER, UTFTOXLIZRFANED LN EINTND
BEEEIZ O\ T, i&@#@MTﬁwﬁ—w%mto
MR FBIRRA N I T L AR MERE D AN, S i BRZSAE O b 23
MEALFRRAEICB W T, BETmEFT U v AREDOEL, MT
MiE~ 7 32U MREOEHRD Hiviz, JECFA 1%, HEAMEME
WRDH LT, PR E R G LB TR NWE LT 5,
RBEIZBWNT, 2F 5 CHMERLOERENPBD b,
JECFA [ 3JR AR S AUMA (S B W TR B IC AL 3R B 72 h»
ST b, WERWERGICEELICEETIIRWE LTS,
FIRRIZEB VT, 75, 250 mg/kg REE/H B GREOMECRME & O
N, 250 mg/kg R/ H & GEOMETHRE, FUIRREEOHMNNRD
DAVTZ N, Mk, FEXFOBGLIE R STV iRy, JECFA IE, JWERMH
BFOREBICB O TEAREBD LN o722 & DR e &
HACEAHE U2 ClIanE LTWn5h, FSANZ 1. KR B o
FRIGIIZEME, R RO RIEMEMIRENR D bz LTWnD,

kX v, JECFA 1%, ARBRIZCE TS NOEL #&mHETH D 250
mg/ kg & LCW5, —J, FSANZ Z, ARBRIZEIT 5 NOAEL % F5H
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2B BRI A ORE R 2 I 75 mg/kg KE/HE L TW5,
(B3, 4)

AREMFHESE L UL GEFHN R TH D Z &b Al NOAEL
UM+ 5 Z Ll TERNEE X,

d. v bt 3 MNAMEEEKR S (Huntingdon Research Centre Ltd,
(1988a) (RAK) (KAXRFERHEEIF (2011) T5IHA) )
SD 7 MZ HEDP-2Na # % 20-1 D X 5 R GHEEZRE L T, 30
HMREEE 5T 2B Em SN TV 5D,

F
FlE# & (HEDP-2Na & LT) |0. 20, 60, 200. 600 mg/kg (K
/H

TORER, FEGRETRO DN BmMEFTRIEER 202080 TH D,

=& 20-2 =HEMR

&= AT A

200 mg/kg 1K HE/ | BIRME O, FEGEK AR
HLL

60 mg/kg KE/H | HOE

Lk

20 mg/kg REE/H | (RKEHE IS

Lk

PLEXD ., KREARGFEAEE (2011) Tk, ARBRICBIT 5 NOEL %
20 mg/ kg KE/H R TH-o72L LTWD, (BR10, 82, 83)

AREMFHA 2 & LTI, LOAEL % 20 mg/kg AH/H & & X 7=,

e. v bk 12 MAMEEKREHE (HAZLETON LABORATOIES
AMERICA. INC, (1984) (X 2 %) . NORWICH EATON
PHARMACEUTICALS INC, (1989) (k%) (KBAR{FREZE (2011)
IF T35IA) )

Fisher 7 NZ HEDP - 2Na &% 21-1 O L 5 & 5845 E LT,

12 » ARG 23 B A E ST\ 5,
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= 21-1 HEHRTE

% E (HEDP-2Na & LTC) | 0. 2.2, 8.6, 30. 86. 216 mg/kg K
/A

T ORER, FREGHTRO SN EmEFT IR 2120880 TH 5,

x® 21-2 =%rR

& VEPT A

216 mg/kg K&/ | REEHEALIZHE S BT

H B CTHIEE ICB T 21k

30 mg/kg REE/H | IREHEINHHI

ULk R PR AR A IS B W CIBRIIE U o o8B 1T
%24k

8.6 mg/kg {AH/H | BEE OB MmN (k)

Lk

2.2 mg/kg KE/H | BHDOEL

Uk o B R I BV T P IR IC AL

PLEX D, REARFEAREE (2011) X, AKRBRIZEBIT 5 NOEL %45
LV E LTS, (10, 83, 84, 85)

AFMFHAES L LCiE, ARBRICB T2 LOAEL % 2.2 mg/kg A/
HEE 2T,

f. ¥vOR 3 MNAMEEEREHE (Huntingdon Research Centre Ltd,
(1988b) (RAFK) (KAXRFEREEIF (2011) T5IA))
ICR v 7 A2 HEDP - 2Na %, & 22-1 O L5 2EHG# & E L T,
3 A BIREEE G- T 23 BN ERI N TV D,

*® 22-1 FHESRTE
&% (HEDP-2Na & L) | 0. 20. 60. 200, 600 mg/kg {A#HE/H

FEDORER, FHREGHETRO ONTFHIT RIEER 222080 Th b,

= 22-2 =MHMR
& AT A
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200 mg/kg & H/ | BIRME DERIE, HAEBRKOAIKL

HLLE
60 mg/kg AE/H | HDEAL
Lk Bt o B

PLEX Y, KREAREARIK (2011) 13, ARBRICE 1T 5 NOEL % 20
mgkg KHE/HE L TWD, (210, 83, 86)

ARHEPFA S L LTI, ARBRICH T 5 NOAEL % 20 mg/kg AH
/B &Il L7,
14X 3MNAMEEEIRSHEE GkEDS (1989a))

E—7 VK (SREMERESS 4 V8) (2, HEDP - 2Na &, & 23-1 D& )
Gl RE LT, 13 ERERAER G BRI S T %,

g.

F
E (HEDP-2Na & L) | 0, 2.5, 10, 40, 160 mg/kg {AH/H

FEORER, FEGIETRDO ONTEHEFTRIZR 23- 2080 Th 5,
B, KEABRECHETHINRD bz, MRS 2 Licyha & %%

i LT\ b,

& 232 BUAR
G = PERT A
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160 mg/kg K/ | BT (MEMES 1 PO)

H —MCIRAE T, FECHICTRBBENE, M, mE, 8%
EB)ORAD . KO F A, BEEMZ, EERkRE, bla
EFEBICHTHIOIERITIN 2 T, AR Em .,
WR(E, ESZANRE. BEJIRTE. HRER. HIE. JRIE. kS
JEDFREAL KL OMRIR O T 72 &, JETH, A7 &
I =R

IR 2 0 Je OV AL IR A Z B8V T, IRIMER,
~< b7 Uy MEROINE T B B UREDORD .,
GOT. #e U ey, GPT, CPK, 7V UKRRAT
7> X —¥, y-GTP, 8% 37 BUN, 7 L7 F =
> ROREED FR/ AT &
JRERAIZRB W, # o8 7 fR (1 f31)
EEEICOWT, FETHLOYLE & BEN g o
BUET, FETHNIN, TlE R OV gl od 54 00 {EE )
FRRIZ RN T, SRR R OYE & &B Tk, HibE
RIS B OB K O OB FR AL, B o IE R
M. MR OZFENE & 2 VIR ENZ — VIR O BT 72
ENBIE S, B O E G B C B R i oA
HeAb

FRELRE AR IC BV Tl SR AI R OIA & &%
THIRROZERG . Bd U o SBRiEM, SRS N2
PHEWE DOITEE K O B O AR, JETHIClrifiE
K OVEICBRE U 7= RAEEM IR S S 2 - 72185 &
BIED 9 o1, ORI RS, U8 & Bl TIixE
DTG AFHE W, B /NEN OB T MasE
B/NEOYERE, H ORI O A, REEE A O
FRHEAL . RERE NARAR I IS U D IR IE ., S MR

BRI M O
40 mgrkg EE/H | MG
VS AAFEETC, MR, HREE, MfE, FE. HIEEE O

DHDHWNIEZROT YRR LNTZN, Wb EE
HWcEELZE SN TWA,

PLEX D, KHGIX, ARERICEIT 5 NOAEL %# 10 mg/kg A&E/H &
LTWb, (B8 1)
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AREMPIAES & LTH, ARBRICK T 5 NOAEL % 10 mg/kg K&/ H
(HEDP & L T 8.24 mg/kg {K&E/H) LWL 7-,

h. 4 X52EMEEKRSHE CKkEHS (1989b))

E— 7 VR (B HEMERES 4 PT) (2 HEDP - 2Na &, & 24-1 O L 5 7
HGREzBoE LT, b2 MR G L, IR & fmfx G- BRI MRS 2
lEoEW A A, &E/&TH, 13 B OBEIEHERN I S T\ 5,

F
JlE# & (HEDP-2Na & L<C) |0, 1.6, 8.0, 40 mg/kg & &/H

FHRGHE TR ONTHEFTRIIE 242080 TH S,

x® 24-2 =HAR

G wMERT R
40 mg/kg A/ HLL | M MEGE  (ERE)
E B} i o> AH e L B DN

HRICB VT, LB RO R EL, hE OEE
5 B IR A 1T B W T, B ERECE O JE & DB
M. FAAT A A FEBEO B, EMaoBis] o
gLiv

BATIRIED e (G HIMZ 06, BRI
b H AV [EE A, BRI 36 A TiHK)
MEAEFREICB T, HEHFT 40.0 mg/kg
KRE/H#ET, GOT, CPK, vV v JREE, 7
LT F=romfE (EHEBIRE T#I2E11E)

8.0 mg/kg {AE/HLL
E

P M B (o)
LRI A IOV T, BimiE OE S oM, 4
AT XA REWE O HBL, EMEOBS] D ELI

PLEX V., kEB X, ARBRICE TS NOAEL %, ML 12 1.6 mg/ke
KE/HE LTS, (BE 87)

AHMFAES L LT, ARBRIZIH T 5 NOAEL % 1.6 mg/kg {KHE/H
(HEDP & L T 1.3 mg/kg K&EH/H) &HIWr L7,

i. SEEREH

56




IO RIZHOWTIE, R TFEEICLED2bDTHDHZ L5, HEDP
DRERGRFHEEZ BT 2 ERHZIE R 520D TH DI, 2EEE &

L/T%aﬁ‘jﬂéo

(a) 1 X 1~2FRMETHEEHER (Flora (1981))
E— 7 VR (& REME 3~4 ) (2 HEDP - 2Na (0~10 mg/kg 1A/
A) % 1~24E/EZ FTREGT2RBARFE STV 5, £ OfEE, Flora
51X, HEDP BE0 VU ET Y > ZIZHEKRFHE TR i85 5 2

HELTWS, (B 88)

i REESESHEOFED
AHFEMFHAES & LT, 2 b0 R) 5, HEDP @ NOAEL (2
DWTIE, A X 52 MR GRBR) 5. 1.6 mg/kg {AHEH/H (HEDP -
2Na & L0C) . 9725, 1.3mg/kg AH/H (HEDP & L T) &L

7’9
—o

@ HEHLAM
a. ¥R, 7y FEIAMEE (Huntingdon Research Centre Ltd, (1990)

(R/2A%F) . Huntingdon Research Centre Ltd, (1991) (ERAR)

(KEBAREFREEIF (2011) TEIH)
~ U AKRORT v MZHEDP2Na 2% 25 D X 5 &5 2% E L C,

GRS 4G 2 BN E i STV D,

& 25 HRTE
B gHME | A TE
~ A 18 7 H 15, 50(30) mg/kg AR EH/H

0\ 5\
7w b 24 " H 0. 5. 10. 20 mg/kg {AHE/H

i
i

FORER. BRAEITZRD oz EN TS, (BR10.,

83. 89. 90)

b. ENAEDFELED
AREMHAES & LTE, ZORBRMR) G, HEDP ([ZOW T, JER

AMEDRREIT S D & L7z,

® HXEHRLEEMH
Sy FZHRERESMH - HERIRESHHEHER (Nolen & Buehler

(1971) (JECFA (2005) T35IH))

a.
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5 v b (fREERES 22 1T) 1< HEDP - 2Na &, % 26-1 0 % 9 724
A TRE U CIRATEE 5247 5 HARAREAENE - /B AT DA 3

BRONFEf STV B,

= 26-1 HET

B[

5071k

0% 0 mg/kg KE/H AL S S R

H

1
2 10.1% |50 mg/kg K&E/H | BEFLZ S 2 HHRICIE V #EEIRET&K 5
3 10.5% | 250 mg/kg AE/| L 8#M A ICAHE L CIREY (Fia. F1b)

28T, Fral3FIc L, Fo I I3EERL
B[R D& G- & ke AT T 2 )
Yy (Foa) 2155, 7o, MlEIICR G X
iz Fo, FunOREMW L ORI (Fie.
Fop) IZBW AL R T D,

0.1% |50 mg/kg (KE/H | HIE 6~15 H (KR H 2R 0 H

H

5 |0.5% | 250 mg/kg KE /| EHEE) I[TD A FollfEi ~BET 5 L |

WE (Fia, Fin) 245 T, Fral3 &R
fit L., FoMEEVICITATER 6~15 HIZTE
FIRBR OG- 247720 B8 (Fea) %
55, £z, iR 6~15 HIZOAE G X
iz Fo. FunOREMW S DR (Fie.
Fop) IZBW AL R T D,

KR EGRETRD D= F AT I3 262 LB THDH, Fieo Fap
IHERTEIEITRR O Lo Tt STV 5,

= 262 HMHmMR

Bt

wPEAT R

5 B (250 mg/kg K&
/B (WFiR 6~15 A%
5))

PEN (F1a) EOHED
FEPEN (Fu) O
AR (Fap) DR

3 7 (250 mg/kg K&
/B (2 R %5 )

BEFLIRIREIZ DWW T, Fi & el LT Foa Tl
Fu REENVY) T OMEIR IR (BEIR) #5 & & IRE DI
P B EICBIT L EMERE (Fa) BOBD (IR
FETEL D IN)

Fio 84 COERFROIET & Fu REW D5 D RE
W AR RO
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U E XD JECFA IZ, B E e ar ToRITR D o iz & L
AiBRIZE 1T 5 NOEL % 50 mg/kg (AHE/HE L TW5D, (B 91)

ARBEMFHAES & LT, ARBRICEBT 2 A M O AFEEITIR D
NOAEL % 50 mg/kg {KH/H &k L7,

b. DY XHARRESMHE (Nolen & Buehler (1971) (JECFA
(2006) TEIHA). B (pb7))

NZ 74 (KX 25 V8) (2 HEDP - 2Na %, & 27-1 D X 5 7%
HRECMAERE 2% E LT, &G TIITE2~16 B (N T#EFHEH 24T
BR1 B &R IR ORE L, iR 29 BICREWE L& - HmT 5
BRI fE STV D,

=R —

= 27-

7-1 H=EETE
AEBRE | 0. 0 (HEALEIERE) . 100, 500 GRH 25 250 (A H)

mg/kg REE/H

FHREHETHROONEEFTRIIE 2720880 TH S,

*x 272 HMAR

e 5 B PEAT AL

500 mg/kg KHE/H | #5 4~5 H F TICREIY 20 PL3FE T
100 mg/kg RE/H | ZHERORD

Pl Y. 500 me/kg {KE/ A TR B RHAREM . B RO 100
mg/kg KH/H TRO bNTZZHFRBA % 517, Nolen & Buehler 13
BAHHREL, RO LI BRABREHIEERL TW5D,

X (KRS 20 PE) (2 HEDP - 2Na %, £ 27-3 © L 5 x5
PELHAERZRE L COHE2~16 H(ATRERZFIR 1 B & iR)
(ZIREF 5 S F R D& 5 U, 410k 29 RICREMW A & & - ST ok
BNEE SN TN D,

= 27-3 BERT
B 551 HERE
IRER % 5 0. 0 (MEQLESHERE) . 25, 50, 100 mg/kg AHE/H
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sRflRE &S | 0. 100 mg/kg AE/H

HRGHETRO DN HIEIT IR 274 OBV THD, TN
RO ENRPosTLENTND

= 27-4 HMHmMR

BeG5-8 FEMEAT AL
100 mg/kg K&E/H | IRIRAEEOWHD
(BRSO % 5)

%@@ LFO XD RETEANRD b E STV DN, #REBRE &
(ZBEE U 72 522 LI L e o T,

BREFITIZLAERDONT WL WEHEOERN Y
YRR OB TBE SN, TR ﬁmi%ff%éf’ﬁ%’%ﬂi?ﬁ%’fﬂ%
2 X DME H 2 WITHE O R OFEASEI BT O bR

> 7,

PLEX Y JECFA IZ, #BME I EEIXRO b7z & L,
ARERIZF1T 5 NOEL % 50 mg/kg A/ H k LTWb, (B9 1)

AEMHES & LTI ARBRICB T 28 £E5H 112455 NOAEL % 50
mg/kg AE/H &I L7,

c. Tv MIHITHEURAT - FIRDEAREHRER (LHES (1989))

SD 7 v b (K BEMERES 24 PC) (2 HEDP - 2Na %, # 28-1 © Xk 97
BeHREATE LC, BEITAHS 64 BRI AR £ T, MEIEXASH. 15 A
AN GIER 7 B E CHREIROBEE T 2R BN ERIN TV D

= 281 HAEH%FTE
FERE | 0. 100, 300, 50020 1,0002V, 1,500V mg/kg {AEH/H

20 HEDOHZOEE, FHAET2HEZRE, 28, 1 BEOKE 10 611X 1,000 mg/kg K E/B & 5-HEOATFME 10 41
LR E, R0 ORE 14 FlIRRICHE S Ao 7o, F T, MBEORE 24 BT ELE M L TR STV S

2 WEDH OB, ZIOFETE D b, 1,000 meg/kg AE/H £ 58O LM 10 5112 500 mg/kg MKE/EI%E
HGREORE 10 Bl & B STV D
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KB EETRD N T-mIEFTRIIER 282 0BV THSH, 1,500
mg/kg REE/HEGHETIX., M 24 BF 17 FINRET L, D oL i
JER D 7= O 2FE & A SFEE L TV D,

= 282 HMHmMAR

B 5Bt FEMEAT A

i 1,000 mg/kg RE/H | BlEMY) -

LAk RN, ARIRFE R E N ENE] . e EAK
—F

B IEE D PR AR AR, IR T EE, R, BT
(1,000 mg/kg AR/ H 2 5-# T 14/24 T, 1,500

mg/kg ARHE/H & G5#T 17/24 L)

THALE RERE 0 HA 1.

FHHRE O #E TR AL

FEFEAE

500 mg/kg AEE/H & GEEOME & DAEIT, 22

FLEREOMKT

s - R -

FELCHE « RO & AR IRE O T

1t 500 mg/kg {AH/H

BEY)
IREEINE, B EKT
PR AR AR PEASELEN, B S EBh > e, it

IR

FRHR-E O ERAR < FEET - AEETRIE KA. KRB &
USHB DO Magatk 21k

AFERE :

HEALIEME & DB T, SRR - mIRE - AR
BHIREDOET

Kt 300 mg/kg REH/H | BlEMWY -
REE NS, BEHEK T, HRRET
i 300 mg/kg AE/H | BEMW) -

SEOR IR BRI N . ARSI

ZOM, LTOX D RTANRBO 6N L SNTWDA, Ffk s 134

WrL7enoiz,

100 mg/kg AE/H UL &SRO B EY O 1O — 5 A Al
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PEXY ., EELIR, ARBRICK T 288 0 — i3 1246% 5 NOEL
% [T 100 mg/kg REE/H AR, MET 100 mg/kg (KE/H, AFEREICHR D
NOEL #% i< 100 mg/kg fAHE/H ., T 300 mg/kg A&E/H & LTW
%, (B9 2)

AREPFHAES & L CiE, WBRWE IR IR OF BEIHIEF & Oy v
1372 < ARRBRIZEB 1T 5 — i E IR 5 NOAEL % Ml T 100 mg/kg K
#/H., EhEFEMICHE D NOAEL % 100 mg/kg RE/H ., FBAEFRMICERD
NOAEL #% 300 mg/kg &/ H & ¥k L7=,

d. Sy MIBTLHRERBIEEGRER (KFS (1989). Bi#8)

SD IR T » b (%R 36 L) |C HEDP - 2Na %, # 29-1 DX 572
BEHREA R E LC, R 7~17 H £ Tl 0 g5 L, 1,500 mg/kg 1K
H/HBEGRECOW T AR 22 Tillik 20 Bz EUIBA L=, 1,500
mg/kg R/ H R OB GRET, 24 J5IERE 20 HIZH EUIBH - Sl L
Too FRD D 12 LT HAS ST T FLIRZHE S8, itk 21 Al s
et L, FiIRo—#i3A% 21 Hice& - #HL, oo F X
FiBlE & U CTAERL 10 BEICET 5 F TEHRK L /2% I MEkE2 230 S+,
RRAST FolfEI3aEgR 20 HICH FOIB L C BT & IR A BlE43 9 5
ARBR N E M ST B,

FRELME - B R A RBRT D720, KR 27 IEOIEIR T »~ R &2 W,
AR 7T~17 H £ CHRmlR 0BG L, 16 VCi3aRgz 20 B 24 FEIBR - Sk
L7, D O 11 BT ARSI ST FIR 2T S8, A% 21 Hicel2
A% - H LB nEER b it v Tun B,

*® 29-1 HESRTE
H &R E (A&zB) 0. 100. 300. 1,000, 1,500 mg/kg AHE/H
GEEEY) 0. 10. 30, 100, 300. 1,000 mg/kg {AHE/H

AR KB T BECHD DA RIEFTLITR 202 DL BY Th3,

x® 29-2 =HRAR

& GHE =M A

1,000 mg/kg KEH/ | FEY -

HULE IR R O R & B EOK T
B3 EBRAD . FERZER, ViR, PAIR, MEREFRE T,
IR DA & R
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300 mg/kg 1KE/H | IR -
Ll E BRI E (BRI

AFERD 100 KO 300 mg/kg AHE/ A 5-#ETH LRI R O AR
IROFHEOGEILZ, BB TIIRO 5nRhro Tz,

300 mg/kg AR/ H UL EOBERECTHRIBICEIRINE (B RT) KO
B BB OB (BERFE) NEHEECTALNTE, L L, 2RHLOHE
FOFIERE 1L, IR OANFITEEIT /< A% 21 HOROEREIZT
iﬁ%ﬂ&#ot_k#% BEMERH Y . BEILFRFICIXEET 2RED
SRR E 7 b D L BRI TV D

PLEX Y, IfEHIX, ARBRIZE T 5 NOEL % 100 mg/kg A= /H &
LTWb, (B9 2)

AREMAFHAES E LI, ARBRICBIT 2 —RE\BEL OB AR D
NOAEL # 100 mg/kg &/ & HIWF L7-,

e. 7V MIBTLHRAEHRRIBTRESRER (GBS (1989). Big)
SD itiz 7 ~ b (K #EHE 20~23 L) |2 HEDP - 2Na %, % 30-1 ® &
VIR REERE LT, ﬂ%17a#%%ﬁ%205i?%mﬁﬁt\ﬁ
%%_owfi i N OV E oW TIERE - BEEMITAE
HAEMRA 21TV, ﬁﬁﬁ@%ﬁ_owf%ﬁéféﬁ%ﬁiméhfw

C R
@

m\%% MBRT D7, KM 20 ICOITEIRT »~ S &2V, IR 17
S5ipt% 20 H £ CHRBIR OB E L, FiEZHBE S8, 4% 21 A
LR IR LZBMERRLFEEINTWD

AE5&%E
& (AFBR) 0. 100, 300, 600 mg/kg {KEHE/H
GEMnEER) 0. 30, 100, 300, 600 mg/kg A/ H

3
HEI]H 1
R |

FHREHETHRO ONEEFTRITE 3020E80 THD,

63



x 302 HHFR

B 5-HE FEMEPT R

600 mg/kg (KE/H | REEVY) -

REEINEH . BT

SE1C (2/23 JU)

B IEE A . AR AR & ORI T

RS I IR . & OV B S O EN A
300 mg/kg RE/H | F1Ric>\W T, HEMBEMEDH 2B EEDOBMN
PLE (4% 56 H)

B, RO XS RFTRN/ED b SHTW 52, BINRBR T
WD HNARD ST Tm b, FE LT LA o 7,
KB D 100 mg/kg RHE/ A LA O 5RO R B CH Rk 704
DD HILI WA N Wikas =2 (BEFLIRF ; IR & B o

UEXD | B, ARBRICK T 2 E%O NOEL %Z 300 mg/kg
RE/B . WEWIZOWTO NOEL % 100 mg/kg (AEH/H & LT 5,
(9 2)

AEMFEES L LTiE. ARBRICBIT 5 —ix#EMEICf2 5 NOAEL %
300 mg/kg RE/H ., FEBFBIEIZHR D NOAEL % 100 mg/kg K&E/H & ¥
Wr L 7=,

f. EFERESHEOELEDH

AHMHAES L LTIk, 2o ORBREEEN . HEDP 04N &
OB AFMEIHR S NOAEL 12V TlE, T o b bR AR - HIE i
FAEFHEOFE B L O X AR A FEERER2 5. 50 mg/kg K/
HEHBT L7z, 72, — B MEICHE D NOAEL I2-oW\WTid, Eitikikic
BWTITHBI T o7ed, 7 v MBI DIEURRT « IR 538
BT v M T BB ETRE 55 5. 100 mekg (KE/H &
Ay L7z,

® 7T7LLY UM%
a. BEILEY FERESHEBRE (FXES (1989))
Hartly €&~ b (i) © HEDP - 2Na (Zx%t9 5 NG, 25 MET
FT7 4 TXR KIS, ZHEET T 7 4+ 7% v — (PCA) NG KE OV v
WIERESGIC X D a AN EfE STV b, TORE, WTFhoRRICE
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WTHEMETHY, HEDP - 2Na 1352/ LW s SN Tnd, (=
M 93)

@ —heEEE
a. YA . TY . EILEY b oYX 2O —REEHE (E5 (1989))

ICR~v A (H), ddY v & (). SD 7 v ~ (KfE), Wistar 7 » b

(MERE) . Hartley E/LE > & (), NZ U % (Kf) KOVERE® = (k)
(Z HEDP - 2Na # H[E# 0 &5, ##IRN&E G X3+ ZfHBEREE 217 9
in vivo BRI T ZE N S8 D B G L 72 /#%IC HEDP - 2Na %3 H
T % in vitro BRI FEME STV D, £ OREFR., AR, B AR
. M - PEER AR, THALRR REFEICEBWT, £ 31 O L 9D AT ANRD 5
Nz shTnsg,

* 31 FEE/EH

iy fE B 50515 & SEPRAE
~ A B 5 300 mg/kg 1K H LL | hexobarbital BRI oD%
1S i
% H 2 5: 1,000 mg/kg KT | HRER O
7 vk YR ¥ 300 mg/kg & DL | HFIRIZ 31T 2 B O
= b
oS 1,000 mg/kg REH | fiFEL
+ "N | 300 mg/kg A =R Eaprus il
5.
fi§ H KBRS | 104 g/mL UL | KC1 i il
J it
FEME IR K OV | 3X 104 g/mL EES RGBT
W& =7 > b
+E 2
A & 15 300 mg/kg KE B M ORI B i e O
kR O SRR R
= FRIR AN £ 5 3 mg/kg RELL L | IfJE R, £ S0
FRIR N ¢ 5- 10 mg/kg AH CEEE A R AT
TAEY b | A LOER | 104 g/mL UL E CNUHE 4], DA sas b
H
i EGE A | 104 g/mL UL E BaCl [ B il
i H RS 4 i | 3104 g/mL JIVT R L U o HEH
H
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ks, WishAREN . WIEBMEEN ., LT W AR, ERAREC
X OEM. DB M. HEE RSN D /EM. JRET#
BRUEM], IMBEERE R DEM . WmAEM . R W59 2 1
JEE - BEAGHHS T DAEA L ORIEMER TR oo 7c L s T
W5, (B 94)

AREFMFHAS & LT, EREo — MRS RBRIIHGT FRIMIT O H kI
SfINn® 5 B2, WThICE L, BIEINEAEER X, I
10 mg/kg AHE (FHIRNEZG) . 300 mg/kg fAE (ROkE) XX
104 g/mL (in vitro 32%%) U EOEHEITERE TRO LN TN Z
EnD, HEDP 28I E U CTHEHAT ARV IZB W T, ER~D
BTN EE X T,

. Iy FETHEESRE (Dziedzic-Goclawska © (1981))
5k (RS LN 22 Bk (R © Wistar 7 > & (BFEKE 12
%) |2 HEDP - 2Na (12.5 mg/kg {RE/H) % 28 HHKZ T 57 258k
DEME I TWD, EOREFE. 5 WEHEO A TIREIIMIE], F~DHkL
Wk AE O, BB 2 IEME R ORERRBO bl L ShTnd,
(ZH 95)

ERrZHETHHR

. EBEERELTOFERBERIZONT

ko3 Y, HEDP - 2Na A%k & T 2 EEGLPAR ST
%o HAEITIEIZE » TERZ2 DA, 200~1,000 mg/ AN/H & STV 5,
BITERIZE 32, £ 330 LBV LI TWVD,

7. NRIZBWTIX, ZRERHELL TWRWOTRE LN &
ExNTW5D, (BFE10, 96)

% 32 HEDP:2Na 28BN ETHEERDEELEIER

fill7E A BAE

THALVETR TS 0.1% AT
TP RERR T . SUJH B R
DL if Bk el 0.1% AT
SR BRE BH B
SEIRIE, SRR H B
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RBRE Hin T R OWTALRBRE B @ 5 O ERF I | B AW

& 33 HEDP - 2Na ZHMMD ET HEERD T DhDEI1ERA

5%LL 0.1~5% AT 0.1% A B E AN
HALE IS5 AN R J T - RS RS TR, | P
M. BECRIE, HEAR
B (Bbl=hgk, et
&) ER, oK (B
., NR%E), Bk
10 FECRE WIB., £ I E AR Ifn A5 Y i
JF ek AST(GOT) . | yGTP, UL
ALT(GPT) ,ALP.LDH | £ > ® k5
D ER
WA PR 25 BUN.Z v 7F =0 I | $ER. HER K
=1
1 g GRIMERRED . ~ F 1f Bk e
7 a e U E)
FE PR R FHR. DFEWN-5box | RIR, EHE,
FREGE (L
)
5 ARGESR (D3
Fx
Fe %) | FLEH
T
i - BHER BIh. BEERE.
i PR
Z D, MY o EF | 1F T AL, Bugk | FEEN S E2ay
Hs . M,
CETUE  (H)
) . WE

b. EEMDFEARERNE (EEREEHFLREHE (2009))
24~28 ] HEDP - 2Na # 8L T\ 2% (3,523 fil) & HLiz, fE
ABGERENE SN TWD, ZORER, EREMVERIZTWI NG IEEE
FEG], BIEMFEBLRIL 8.83%. & b HE DS WENEMIT TGRS (5.2%)
Thbh, ZoMoERGEZD T MEH EOEE] 226 FHITE SREITEA
TholztahTnsg, (B 97)

c. EEROHEHRTREGKRAR (EXRREREBFLREHE (2009))
B L X O ERSE CRAIRE 95 6, xHHEEE 104 f51]) (Z HEDP - 2Na (200
mg/ N/H) XIIRIRE (7 v 7 7 sy R—)v) & 2 %5 LT 10
WA 253 12 B2 17— & L, 13 77—/ (156 #RE]) £ HOER
SELMEL T HERABRAEE SN TV D, TOMEE, HEDP - 2Na
OFERUCEE U-BWERA OMEE X 28.4% TH V. EELBIERITRD S
T, BBUEFIROEHWEEHEGD 5> H HEDP » 2Na OF 52 L ViR
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LN OIREET (26]) MUK B #]) Tholm &N TWn5b, (B
B9 7)

d. EEHOEERFTEREERIAE (EELEREILEHE (2009))
if@%ﬁbgaf%ﬁl%mw \Z HEDP - 2Na (400 mg/A\/H) %
2 W5 LT 10 @EERIEST 25 12 HE % 17— &L, 13 7—b
(156 M) BOEBIRSELIHRBRPEMINTND, TOFRER. BITEH
DBEIL 45.5% ThH VD | HL R ONEMAPUEN 4 B, &L ONE
RN E 3HIRO BN E SN TWD, ERLERERRAEE L, %
BB ORISR LB MEAITRO D holz b LTS, (B
97)

e. BERAZARE LE-ARMRAR (KBXREREZEIF (2011) T5IA)

fERERE N B (%8 3 #1) |2 HEDP - 2Na (5, 10, 20 mg/kg 1K)

ZHEROBRSE 2 BN EmR SN TEY ., TOME, Fied &
IO bR hol- L TS

F7o. EFEMRAEM (641) (C HEDP - 2Na (10 mg/kg 1A#E) % 1 H
15 HEROEBIRSE2HBAEmINTEBY . TORE., Fid
XRIIRD LN o ENTW5S, (BR10)

f. SEFIERE (Silverman (1994))
SMEMERN PR E T, BRSO = b e —/ L HET HEDP - mh(
mg/kg KE/H) & T AKE L 12O BIR T, < DIFHEIER IR
bl &hTnwg, (B 98)

g. EMIBITHIHMEDELED
AHMFHAE S & LTI, HEDP « 2Na Z A%y &+ 5 EELIC X 5
RIWERIZEIES & LCoME - H& (200~1,000 mg/ A/H) 123D X ff
HALESGARICRBOLND DO THY ., BRI E L ToLEDETUC
%5£éﬁ@ﬁﬁﬁm®%m&wkﬂﬁbto

(8) #U2 UEg
F o B U RBRYE LT D ERSwIE. B AMER ORI AEEMEC
%5+l kiE I IS o ot

BN D NI TN ) —uid, —EREIRT O ) N—F
WZ X0 IKGIREZ ST IRNICRIN S AR A  # ViR A FEAT B EB 2
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bbd,

ZD=D,

KBRS, RS AME R OGRS AT 2 3l D12 % 7= - T,
ATV Ea—LEZRW-RBRE TSR LT,

NUTIAT ) vu— L fBRmE s LRBRICBO T, &
BREhI I A 7 X VBROIZK BEZITAHALDOEEZEZ NSO, 7 X BO

D BEi=EH
7 2 BRI T D EEEEORBREEIL. £ 340lBYTHD,

K 34 FU5UERRICET S EGCEEOREBRKE

YT

BT B ST HES B RS | B
DNA UDS &k | 7 v MR 300 nL/mL (=34 JECFA (1998) T
815 (in 51 (Heck &
vitro) (1989)) (hg 2
1)
BIA T | HIRZRE | MiE (S e & et (RS | Zeiger & (1988)
ZegRAs | BLEABR typhimurium 3,333 AR DA (ZH 99)
F (in TA98., TA97, ug/plate b b
vitro) TA100. TA1535, 7)
TA1537)
T e & [EXEH Litton Bionetics
(S. typhimurium | 0.00025% (FREHEMEA | (1976) (M
TA1535, TA1537, ZOEHIZ) | 100)
TA1538) 7 L— NE, Mo 5T
Suspension
test
QL] 50 mg/plate et (fUE | JECFA (1998) T
(S. typhimurium PR OAE | 5IH] (Heck &
TA98, TA100, Wb b (1989)) (hg 2
TA1535, TA1537, 7) 1)
TA1538)
etk | Yeta iR RE | BERE 5 ppm (LS Zimmermann
L R (S. cerevisiae (1983) (M
D61.M) 101)

PLEX D F7 52 U BBIZOWTIEERZ WS amEsRic sV itk
EARTT—HNHTWDN, A7 ¥ U BE ORI TR D Ry (2B &
HLOREEMEND D20, BBIEOT — 21X TR S DFER TH > CEEN
REBAREETIZZRWVWEBZ X 6D, MEZ HW T8 IR 22 828 BB K OWRTFL
BfiiaE A= UDS R CidEEchomZ &b BB L, AEMHAES
ELTIE, A7 X UBBICAERICE o TREMIBE & 705 K 9 B EFME T 20

EEZT,

69




@ Z2HlEH
FT B R REBRE & LI AMEE I T AR S L TE 35 @
LB ERD D,

x 3 AU UEOAMEN

BrE - R WBRWE LD5o 2
Osborne A 10,080 mg/kg & Jenner 5(1964) (Z# 10 2)
Mendel 7 v H

(HEHEAH])

R KEHRESM
a. T2 BOBEICKDHER
(a) 41X, Zv MESBEHRESHER (Bingham 5 (2001) )
A XNA T 2o (1~5 %) ZiRAEHRYG (BHHMAE) Lz
BRNE SN TWVWD, TOME, TRBBD LN E I TS,

F7o. Ty MIA Y ¥ Bk (3~13 g/lkg (AH/H) ZIBEHKRS (&
HHIBARE) LR EHBIN TS, ZORE., By oS
B L= BIIB b nhol- S Tns, (=R 103)

ARFEMES L LTI, ARBRIZHOWT, FEHATRHTSH Y
NOAELIZ#F b7 &Il L7z,

(b) v b6:AMEEEHR 55 ER (FASEB (1974) T5IH (Renaud

(1969) ) )

F v b () ICA T XU SV T B AT T U R (% 5%)
EotemElEli g% 6 HEREE G T A HBMAEHR SN TND, EOHE
B, MRECFEHIREICBNT, A7 2 vV BRERERECTa L AT —)L
KRRV ZUEY RER SV TFUBBEGREIVKS, A7T U VR
BEHEHLIVE o EENTWS, (B 104)

ARFEMHRAS & LT, ARBRIZOWT, FFMARHTH Y
NOAEL/THF b 7a v &l L7z,

(c) Zv roeBMIREEHRSHER (FASEB (1974) T5IH (King

(1960) [RERXKIERR) )

Ty MZA I 2T N UL (6glkg (KE/H) %56 H RTRATH
B3 28BN ERINTWD, (310 4)Z0REE., ME o
HACBE L7 B IR onenolo L S Tna,
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ARFEMHRAR & LT, ARBRIZOWT, FFMARHTH Y
NOAEL{THF b iu7a vy & W L 72,

b. FUFTILT)EA—ILDKEEIZL BHER
(a) v k91 BHEREEIREGHER (Webb (1993) )
SD 7 v b (KBEMEIER 25 IC) (T T L= (7 & U158 (23.2%) |
T UM (26.6%) KONV U (45.0%) 6 AH RNY T
tr—) B, R 36 DL EGHARELTI1 HHERERST 5
BRI S TV D

x 36 HEERT
HAEFE (%) 0. 5.23, 10.23., 15
(mg/kg AE/HIZHE (22) | 0, % 5,000, # 10,000, #J 15,000

ZOfER, FRGHTERITRD 5o,

B, LFOX S BRATABRO N L S TWDH DS, Fik &l
L7ehyo 7=,
Bgs B EIC OV T, I, #5RE. B e Olg A OMELig o #E %t X%
FHF B B2 3\ TCHR O A B D 7 VO R
MR, R FIREICB VT, SRAEMEICH &
BEMEAY 72 < | JRERFRAR FIRE IS BT B A b & fEb 2 O HE R

PLEXVY ., Webb 5%, KiRBRIZKIT 5D NOAEL #HEmHAED 15 %
() 15,000 mg/kg {AHE/H @2 (T 13,200 mg/kg AE/H 29 T
14,600 mg/kg AH/H @) L LTW5b, (] 105)

AREMAHES E LTH, ARBRIZEBIT 5 NOAEL # & EmHED 15 %
(%7 15,000 mg/kg AHE/H (FET 13,200 mg/kg AE/H ., MT 14,600
mg/kg KE/H (MU T ATV Ea— bt LT) ) EHB LT,

(b) 5 k30 BRI%HIEORSHMHER (Blder (1980) )

22 FSANZ (2005) T J A
23 EFSA (2009) 2 &k 2#a%
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T b (KBRS 10 J8) A7 2o BET U BheRb NI T
v Utvua—)vEk EK 3TOL D R GRAZRRE L T 30 H MR #E
OG5 L BRNEREINTWD,

*® 37 HA=EERTE
B#E |0, 7.6, 21.3mL/kg {KE/A

FORER., UTOX I RFTAPRO N E SN TND,
21.3 mL/kg AE/H 58 CTRERBILE 5~7 BHIZEABHE. A5
BEEROWMEL, TOKHEL (B2 106)

AREMFRES & LT, ARBUIFEMARHTH Y . NOAEL 1315
B & L7z,

(c) 5v b 3MARMEEHRSHER (Elder (1980) )
Z v b (BREHES 2008) (A X U BBET VBB N TV
NTVEa—)L % R 38DL D e EREARE L T 30 H MR
B LB i ST b,

* 38 HEERT
A= E 0. 1. 5%

ZORER, —HIREE, B R, KREENE, BEE, RAE, o
TR K O AR AL S AR A I QN AR R A L o U TR BR ) & ¢
BORBIIRO LN E&NTn5S, (BH106)

AREMFRAE S & LT, ARBULFEMARHTH Y . NOAEL 13715
B & L7z,

(d) Zv k47 BFREEHRERER (Harkins& Sarett (1968) )
Wistar 7 v b (FFBEMERES 16 08) (A7 & W (T6%) &7 1~
fz (25%) MB35 v T AT ) tvr—b (19.6%) % 47 HEEIEEE
BHETHRBRPERSINTND, (B 107) ZORKE, BBWE
DEHICEE L= EBIIRO LN hoTE &N TV 5D,

AFEMHRAR & LT, ARBRIIEHABEOLTHEESN TR,

20 JEREE O L FRIT R T %,
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NOAEL{Z/F bv/avy &Il L7z,

c. REBESEEDFLD
AFMHES L LTI, 2 b 0GRS, 47 % o NOAEL

IZOWTHE CTE 2B Do b DD A7 X UEE 23.2% 5T b
V7onr7 e — Va5 L7y b 91 HEREE&R GRS, b
V737 YUte—®d NOAEL oW T, FmHAETH 5
15,000mg/kg AE/H (T 13,200 mg/kg K=E/H . M T 14,600 mg/kg
KE/H (RT3 A7 Utkr— e LT) ) LHErL-,

@ HEHMLAMH
a. T2 VBEOBREICLDHHER
T Z MRERRE & LT30S APEIZ BT 2 3B EGRITRR D B 7R

N Tz,

b. FUFZIIILTYEO—)ILDEEIZ L DHER
(a) v F2EMEFMBEOKRSSEER (NTP (1994) (EFSA (2009) T

51FA) . GLP)

F3447 v b (BBEHESOVL) (N ATV Y Y (BT F U BEOID
SRANITIANT U wr—, FUEUEEHERIL%) 2%,
2.5, 5. 10 mL/kg O HREZ3E L C24- MR HIRE O &% 59 5 505k
MWEINTND, ZO/RER, UTOLIRFABRO N LI
TW5,

10 mL/kg # 586 T, AFROEK T, FEHAEORD, FiE, &
B, PR AR, AR A A R A =R o HE N

5 mL/kg # G-HEC, FEAREAIGIE R R AE SR OB, 71 E OHY
FEMEIRZS . R T b Rz FLEE N K OV JEC A a8 T2 Al 8 2B SR o HE D
(2 108)

EFSAIINTP (1994) OB Z b &4 7 # RO % K i
L/Tl/\éo

AHMFHESELTUX, NI T U7 o — L2 BmE L LT
KRBRIZIT ATV Y FEORMN L HRTE ~D 2, & (7Y

2% KL LT, PHTV IV UV E2EHEATHZEENTWS, AMEICBWNT, a—ril, 3777 —l, 2—
NG ERV S/ =Rl I A il - e ﬂﬁﬁ%un‘im&‘a‘w“é%ﬁ%ﬁﬁ?%ﬁﬁéhfﬁw\ RIS, RAERNEALDZN MY A
TV U L RERROFTRNRD B, BIFIIERO STV, £, FU B TFY U DWW in vitro 18

JRIRE TN E R SN TR, ﬁﬁﬁ“(%of: LEanTng,
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U EENIEEOYIED) O O ~D AR ORENH D LB 2
oo A7 EVEBERNE L THEIT I T, U7V D %
DA K HETE ~DOFE, BE~D AR IFEBE SN, £,
KRR EPETEBINTZ RN T AT U o — L O@EEERR T
IXGHERRD BN TWD — T, 47 X% U BO@EmmttizErt s Sh
TWAHZ b, YT AT Vv —)LbF 7 2 TR kNE
RAHDIIHENEE 2T,

PbExEsEZ. NV TUAZ U ta—LOEBRICLY 427 X O
ELSELPHDLZ EIFMENTIEIH D DOD, F 7 & EEUSN DRI &
BN X W=, KRBRICHESE 47 X U BOFMAEITH> = &I
W) TIX AR &l L7z,

c. BNAMEDELED

ABEMFHES E LT, A7 X U BEagBRmE & LT RBBNAMEICET
LRI ONT, £/, NI T VAT U a— L 2lBmE
L7eikBRos B I%, 47 X VU O BRI L 2 E R RKRE W=D, 47
B2 UBROFRZIT O Z S XY Tl eI b, AT X UEBROEN A
PEEHEIcE R nEB Z T,

® HERESMH
a. T2 UBOKSIZKHHER
(a) v hEERESMHHER (Narotsky (1994) )
SD 7 v  (%HME16~2008) (2, A7 X U Bea, £ 39D K H 7%
BeHREARE LT, HIE 6~15 HIZRO&E L=, REWIIoh S
HTHAZOHE R ZRET 2 RN FE I TV 5D,

* 39 HAERTE
&R E 0. 1,125, 1,500 mg/kg {&=E/H

ZOREFR. LFTO X RFFAPEO bl ST,
- 1,500 mg/kg NE/H & SRETHELE (B, 7/16 L) | ELFmH
BIREOWBA (A% 6 R)
- 1,125 mg/kg AH/HEGHETHET (FEM, 5/16 L)
- 1,125 mg/kg AE/B UL EEGREOREM CTT v (BEMEY)
T MR IR, AR R o (R EEEE N4
(2 1009)
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AHMAFAS & LT, ARBRITAMBE EmERBRE LI Em o
EENRO N EREAEZGOTAEREN GV &, REmIc
MNTOMEN AT THDLZ b, ARBEGRICES ST 142
Z W) DEFEFE A TEVE DO FARIR IR &R L7z,

b. FUZIILT)EO—ILDEEIZL SRR
(a) v b=HREBEHERLESHHEE (Binghamb (2001) )
Ty NMTHF T B BT RN N T VT ) e —b
@023 40 O X H B EREARE L C, & AR SR RO
I P ET, S RIChe o TRAKR G T 2R BRPER LTV 5,

x40 REHRE

B E N TN T)va—)v (A7 % (7.4mglkg (K&
/H) KOT e (2.5 mgkg KE/H) &FH)

ZORER, LTO LS BRFTANHED OGN EIN TS,
—HRE ORI HONT, EHEHEOBIERI G/ & 3
BTholot I TWng, HALOKEMOIEMICERTL LD
LanTns, (ZW103)

AEMFHES L L X, S3FMARIATHY . NOAELITE L0
ECHIT L7,

(b) v F=HEKEBEHRLESMAER (Harkins & Sarett (1968) )
McCollum-Wisconsin %27 v b (FoftARDOMERE : PLECRB) 12, A
IR BEROT I NS RLPE NI T ) ke — L 2R 41
DX BEHEHELZRE LT, FottROZRLRT 3 2> b AR+ & O
FL &R 7 Fotth RO BEFL 1R £ T, RISz » TREFH 59 % R Bk
IR STV D,

x41 FHEERTE

HERE STHEE, 8 NV T LT Uk —L (7 &
(75%) MO B (26%) &4) 19.6%

FORER, UTOLIBRFANRBD LN ENTWE, O
FMIIERO BTV 7R,
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HE R 7o e — VR ERECRAR N O IEN &
DWW ZHICEE S REM O BT RO B IME R . (A EHE I3 i E
m (B2 110)

ATMAS L LCHE, ARRIZHAEROHR TEIB SN TS 2 L
ROFEMID R T 5 = & 45, NOAELIZAR B LA & M L.

c. EEREEFEDEEDH
AHEMFHAES L LTX, 2N 0RBREENS . 47 % VRO AFE%
HFEMEIZER D NOAEL (I2H5oOW T, M TXx o7,

® ERZBITZHER
a. MTABZE (EFSA (2009) T5IA (Hashim & (1960)))
b~ 8B IZF 7 & (17.7%) FErb7eb NI 77 ) tr—
U (RERA U —0 40%E) Z 10 BEEER S 5 RBRAE ST
Wh, TORER, &5 3 HEEIC IR, BEEImERA RO i
rEEInTns, (BH26)

b. FABFE (EFSA (2009) T5IFA (CTFA (1980)))
th(46]) 2 1B SE, A7 XU (T1%) Zhbeb Y 7Y
N7 Vre—n ()77 )tvr—LE LT 1gkg KE) % HEHE
RS LRBMPEMINTND, ZORER, HEEZEBITRD )
rEEInTns, (BH26)

c. LEa1— (Bingham (2001))
F 7B BRI R OS2 A L, 8RR D &
HZIHEENTWND,

25 BIORZ T4 TIWCA 7 2B (1%) 2V AR CHE Y
F T 48 Hifliz 7= - CTRE ICi f4 % Maximization #RBR 2N F i S v
TWb, TOFRER., FIEMETRO ol &N TW5, (10
3)

d. EMZBITIHMEDE LD
AHEMAFHESE L TUL, A7 X v BEEL NI TV Ve — %
BIL 7256, —RICIRS K OCEESEARBO bbb oo, &
W & L ToLBEBOBEUHR DL EMEOREITIRO b v &
L7z,
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(4) @ERIEKFR

@ EExE
TARC (1999) & TYEU (2003) o5z

k3

BT,

CBET DR ANZEGI STV D, MREL b,

SHAPEL

fefbic X v DNA HE

7)

TIARC %,
7-REBR T DNAEENED LN, MiFH, Tx A/ =—X-

WER KB DB FE
WERA KSR 1%, PNIRIME,
I bhbOLTE Rexi TP hLoRrE, MBICHBIT AEE O

KOHIEDREN &b L TW5S, (32, 4

RO LT AL A RREE L. A R ONFFLEAR A 2 F

c NIA K — AR

MR N O~ D 2V 7 3 — < flilid &2 A 7258 CEAS 28R R RO
i, b N EOZEOMOIZHAIAE BN Z A2 in vitro R CTYL AR5
ERROOLNTZELTWD, —FH., invivo~ U A/NERBRICBWT, Yfa
RS H M&)%ﬂfmxot}: LTWa, (ZH47)

EU 1%, @8 {b/KFEIL in vitro CEIZHEEME TH 508,
ﬂri%mﬁ“%uﬁ e TmE LTS, (B3 2)

in vivo Tigln

AEMFHES & L CX, wER bk
L. DNA %E@Jﬁlkiﬁé W) IARC EU O&F 2258 L, migbK
FIL in vitro REHNEMALRIEFAIE TIZB T 23R CTldE s = Mwh&)%h
HEEZ, — T, W E LT M BBILKELZERL-S Lﬁ
mEINDBIEEMEEFAIT 5 72912, in vitro {REHET iﬂﬁ;ﬁT—T—T W2k
LR KON In vivo iR & DI RRET 2 1T o T2, *ﬁ?ﬂ%:ﬁﬁb\f:?ﬁ@%ﬁ%ﬁci
F 42-1 KR 4220 L B80 TH D,

ke Raxi g oV nRgE

& 42-1 BEALKRDEEEME (in vitroFHER)

Eizyid Bt | AR5 FH 5 RIS ML SR AREHE AL R 2R
FEGIET FET
DNA 182 | DNA {&18 | Escherichia | “RHA (1 it EU (2003)
& Bk coli WP2, D5lH (De
WP67. Flora ©
CMS871 (1984))
(M 3
2)
I A b 7 v MR E| 1~50 umol/LL | H&EKFN e | X2 Z7—E® | EU (2003)
NS FeAmAe, Rz | 1045 DNA EEZE | Himc kv, | o8 H
] SO | DNA#E2 | (Churg
K& L B (1995))
(&P 3
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2)

in vitro Wistar 7 > | 0, 25, 50 FEER L i EU (2003)
UDS #&Bx | & (M) fflg| mg/kg (K DB H
(CEFIC
30 )T CHER (1997b))
RPN 4% 5- (B3 2)
SCE & | v My AR B (PLC). | Bk Mehnert &
(41 ; 2,000 pmol/L | 2 (WBC) (PLC). (1984b) (=
WBC, VU~ (=3 B 111)
B ; PLC) (WBC)
EFLEEER M | e HE B (VT79, 5 (CHO) | Mehnert &
e 40 pmol/L CHO) pEtE (V79) (1984a) (=
(V79, 111)
CHO)
Binf | BIREARE| S A X a_X— | (=i Kensese &
ZesRas | B typhimurium| ¥ 2 1k : &% (TA97. Smith (1989)
L (TA97. mHE 6 TA98, (EU
TA9S, mmol/L TA102. (2003)
TA100. 7 L A v % 2| TA1537) IARC
TA102. NR—3 g 9| Bt (1999) D5|
TA1537. e & 3400 (TA100, )
TA1538) pmol/L TA1538) (zH
Uy KA 112)
Fa_XN—T g
VE L E
& 4.5 umol/L
S. e & Pa [ZYES IARC
typhimurium| 0.9 pg/mL (1999) D7|
(TA98, A Xu b
100) (1984))
(B4 T7)
S. e & Fex Fex Yamaguchi &
typhimurium| 50 pg/plate Yamashita
(TA98. (1980))
100) (B 7 3)
S. R & (kR (ks EU (2003)
typhimurium| 0.67 mg/plate | (TA100) (TA100) D5
(TA98. (fREHEMAE | B2k =3iH (Prival &
TA100, RIEFET) (TA98. (TA98. (1991))
TA1535, 3.3 mg/plate | TA1535, TA1535, (M3 2)
TA1537, (s L | TA1537, TA1537,
TA1538) . | RIFA(ET) TA1538., E. | TA1538. E.
E. coli WP2 coli WP2) coli WP2)
S. R & [ZlEs [ZlEs EU (2003)
typhimurium| 3.3 mg/plate (TA100) (TA100) D514 (SRI
(TA98. e EX international
TA100. (TA98. (TA98. (1980))
TA1535. TA1535. TA1535. (B3 2)
TA1537. TA1537, TA1537,
TA1538) . TA1538, TA1538.
E. coli WP2 E. coli WP2) E. coli
WP2)
VA | TR N e R it [ZYES EU (2003)
74—~ | IEfE 0.1 pg/mL (£t D5
TK R BR (L5178Y) AL R IE (Procter &
FET) Gamble
30 ug/mL (f% (1986))
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HHETEAL R AT (B3 2)
£ T)
Qe | BeRE gy e e | AR ks ks EU (2003)
HE TR 45.0 nL/mL DB H
(GLP) | M2 (CHO) | (@& (Procter &
RIEFIET) Gamble
100 pL/mL (1985))
(FREHEPE L (B3 2)
RIFET)
*x 42-2 BEEIEKFEOEGEM (in vivo RER)
bzt AR B SIE FH 5 AR AEE | R
B T22] 15 ERkmR | S 0.3%/KIEHR JEFERNIZ& G- L | Keck &
oy typhimurium| 0.5mL% 2FFf 3 & (22[F] | 72 TA1530 (Zxf | (1980)
TA1530, g il AR 1 4 - L CHtE (EU
G46 (2003) T
(5 % - S. typhimurium 31 /H)
SwissOF1~ | TA1530. G46% JEEN# (MW
7 A) 5. 113)
et R I | /MZ R SwissOF1~ | 0.3%/Kizik =3Es Keck &
it 7 A 0.5mL% 2[5 X (2 2[H] (1980)
SRR O 5 STk B ()fsﬁﬁ 11
3
KA % Z—+¥ |0, 200, 1,000, 3,000, o EU (2003)
EME~ 7 2 | 6,000ppm OB A (Du
(C57BL/6N | (0, 42.4, 164, 415, pont 5
Cr1BR) ‘&#f| 536 mg/kg {K&E/H (1995))
MO, 48.5, 198, 485, (B3 2)
774 mg/kg AE/H)
218 [t 0 & 5
Swiss OF1~ | 0, 250, 500, 1,000 e EU (2003)
] mg/kg AHE D5l H
(CEFIC &
fEEmN e 5 (1995b))
(B3 2)
/EZ R BR ICR~w % | 250, 500, 1,000 mg/kg | &k JEA= G718 A 2
(GLP) (% BElE25 | {AHE FERRER B
o) (2010) (=
241 [ g < 2[m] SRl R 1 B 114)
5
WERIL KR in vitro iR CBInFMEZ R T OO, In vivo il TIX

RO LN b DI~V AL D E ERBRRE WD LDHTH Y |

~ U AMERBRIZBWTE, BV F T —BiEE~ T RIZLD

<kat<cdh o7,

fid TR

RERIT, ~ 7 ATHOKE G LI BB B 0 AN TR

EM T ke

EIRSY NI

SN COIEERNEE L TEBW AN T 7RIS BESNT/mRET
DRALEF M T 28 B TH Y . KRB RICL D ~ U AKRE~DEIE
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BRI 2 Z LILTERY,

—J7. BTD invivo/MERBR TREPHER SN TRV | &5 Szl
EARFBDLRIN S 3, BREIC M SN D ETICEH - ez, v U AK
RIZH T 2 BemtEldErEs R~ LIcbD LB bNT,

Lo o TARRBMFGA S & L TE, @bk FIIAH 25210 THhnE
FECIIEEEZ T T bOO, WU SRy NafgibkFEl &
LTt AERTDICH - Tk, R, ofax 5720, ARice -
THRBME & 70 % 10 B mEEoBR&ITRnwE B R T,

@ Ansh
WA K FEZWERYE & L= ArEE M Ic BT 2Bk s LT, & 43
DX IBEWEDRD D,

& 43 BEAKROHERBROKRERERIZE TS LDso

EhirE - PR PR LDs (mgkg  HH
)
Z v b () 70% &b /kFE 75 EU (2003) @35|H
(FMC (1979))
(3 2)
Z v b () 70% @Rk kFE 1,026 EU (2003) @35|H
(1) 694 (Du pont (1996))
(3 2)
Wistar 7 v b () 60%EEe{k kK 872 EU (2003) @35|H
() 801 (Mitsubishi
(1981))
(3 2)
SD 7 v k() 35%Efe k3 1,193 EU (2003) ®5|H
(1) 1,270 (FMC (1983))
(B3 2)
SD 7 v b 10%iE e b kE Bt EU (2003) ®5|H
(PR 3 R) >5,000 (FMC (1990))
(B3 2)
Wistar v b ()  9.6%@Ek/k3E 1,518 HiES (1976) (EU
() 1,617 (2003) DFIH)

(B 115)

Q@ REHRSSHMH

a. YR
(a) ¥R 35BEMEBKESHER (FAR. & (1972) (EU (2003) T
51F) )

dd ~ 7 A (FGRFELE 16 DT, XFHBELHE 8 T) (TifRfb/kR AR 44 O
F O GHERE L., 35 HEPUKKG T L2MBRPEmMS TV D, &
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S5 13 LIRE, 1~2 R Z 12 1~4 Jed > & 2%, BT
oY (QAYH

=R 44 FHAEHRTE 20
AR E 0. 0.15%
mg/E/H | 0. 5.9 mg/E¥/ H

ZOfER, UTOX I RFTANRBO AL Sh TS,

0.15%#5¢-5- 1 T 1Tt | 2 W8 7 K IR A M55 . MR B RSO0k IR
GARVEE | MO, ~F 7T U AT, BICOOMIEZENR S LD
NI Y o SHRIER S (32, 116)

AEMAFHAES L LTE, &5 L@ bKkFEOLZEENFTHATH D Z
EMOVHEMBIZEDGABRTH L Z 06, ARBRICHK T 5 NOAEL 1315
B &I L7z,

(b) ¥R 40 BREIg/KZRSHEE (EU (2003) T5IH (Kihlstorm B

(1986) JRZEMIRIERE) )
NMR ~ 7 A (5 HE0E 8 DL, XHHEEELE 8 VL) (Zi@ffb/ksR &R 45 O
£ G2 BOE LT 40 HHBUKEREG 3 2B E ST\ 5,

& 45 BEHETE @0
HEBE (%) |0, 0.5

ZOFER, UTOX I RETAREO LN E SN TWD,
« 0.5% & G- CHROKERAD . (REBINHH]
(B3 2)

AEMFGAS L LT, &S LIEBBILKREOLEEN A TH D Z
EMVCHEHBETORBRTH L Z b, ARRIZE TS NOAEL /3455
MR &I L7,

(c) ¥R 14 BRARKIZ55ER (EU (2003) T3IFA (Du pont (1995)
RERIRIER) )
C57BL ~ 7 A (#BEMERE 10 IT) (TiBIL AR LR 46 DL 5 72kl
BEARRE L, 14 ABEOKEET 2RBAER STV 5,

26 WERME DL EMEICHOWTIL, RHATH B,
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& 46 HE=EHRTF @6

MERE (ppm) 0. 200, 1,000, 3,000, 6,000
1 (mg/kg RE/H & LTHE) |0, 42.4, 164, 415, 536

it (mg/kg RE/H & LCHLUE) |0, 48.5, 198, 485, 774

ZORER, LTFO XD Rt AN b SN TWD

- 3,000 ppm LA % 58 CHEEH & FUKERD ﬁ@%ﬁu%ﬁ%ﬂ&fﬁ%\
+ R AR O A
(3 2)

AFMRAER & LTI, &G LBBIEKROZEENTHTH S Z
LD, REBRIZEIT 5 NOAEL 1345 72 &l L7z,

(d) ¥R 90 HEERKIZREEAER (Weiner 5 (2000) (EU (2003)
TEIA@) ) )
C57BL/6N ~ 7 A (£ REMEMES 15 V8) (Zdfg{bkFE L2 £ 4710
Lo ERAZRE L, 90 HMEKEE L, 6 EHEE I 2% T
5 BRI FEhE ST D

x 471 BERTE @

HERE (ppm) 0. 100, 300, 1,000, 3,000
e (mg/kg RE/H & LTHE) |0, 26, 76, 239, 547

it (mg/kg AEH/H & LCHUE) |0, 37, 103, 328, 785

ZTORER, FBEEHTRERDONI-EHEITRIIE 472 LBV T
H5b,

& 472 BUHFR

H& TR AL

3,000 ppm (RE NN (175 5 TRl
Wz IE, TaT ) rB&oRED
1,000 ppm 2L 1+ FEMEE AR (118 I CEIE)
300 ppm Lk M+ ZFREE AR ([BIE I CEIE)

27 EU (2003) 2B\ T, FMC (1997) O@®ENFIHEINTE Y, Tk Weiner (2000) D & R ES
FEENRFEREO LD TH D, ZDZ L, Weiner (2000) o#dix, FMC (1997) O#E&EE#EHiHCIZ L
7R CRB A IC S mEThH B B 2 T,

28 YrERME DL EMHITHER I N L LTV D,
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ME - FEEE R N O B O
(32, 117)

PLEX D, Weiner 613, AKFRBRIZH1T 5 NOAEL 2+ 55
R EE-S &, 100 ppm ( : 26 mg/kg KE/H ., M : 37 mg/kg K
H/H) LLTWD,

AHMPFAESZE LTI AL ¥ 7 —BiEE~ Y A THH C5TBL ~
UAERWERBRTH Y, Wy NEafgb/kFE] © NOAEL % b
ﬁégﬂ’iﬁ%ﬁw%@f%éﬁ 7152 T—EBIEEOK WV E R
winyy R LKSFE ) 2L 2G50 ICET 2 BRFICITE T
b0 L LT,

b. Zvk
(a)5vhsﬁﬁﬁmiuﬁﬁﬁﬁﬁﬁ(MHmmnfﬂﬁ(&mmo
5 (1960) [REFEHRIXKMHERR)
SD7/b_ﬁ%mm%%%48®i9@&5#% YE LT 8 HHAR
IKIOTIREER 5T 5B N Em I TWVWD

5= 48 ‘BT 26

1% BHERKE | HE (%)

()
Bl | K24 K 0. 0.5, 1.0, 1.5%
B2 | K2 JREE 29 |1, 1.5%

ZOREFR. LTFTO X RFFAPRO NI E I TnD
- 1.5% (BB 1) BGRECHRTEROHIM
- 1.0%LL B GRER 1) & 58T 9 gl M OV JE fEk D i 42
- 1.0%LL B GRER 2) & GBECRESMMEG, 5 8k K& OVl B LR D99
Zjé
- 0.56%LL [ GGRABR 1) £ 58 CAREH IS
(3 2)

AREMFAES & LTiE, RBEABEY TRV & n . ARRERZ F-m
WD & TR &I L7,

2 BhHoOEE, KbIEiE TR HEZBEL TV D,
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(b) v bk 290 HE#KZ5HER (EU (2003) T5/H (Roma-nowski
5 (1960) RZFHRXKIEE) )
7w b (FE, VCECRB) IS bkFELR 49 O X5 ek EREE
L. 290 AHM#AEEG T 25BN FEm STV D

E

B

= 49 HBERHRTE 26

A& (%)
WE 7 v b 0. 0.25, 0.5, 2.5, 5.0. 10%
ElflJ LR T v b 0. 0.25. 0.5, 2.5%

|

i

ZORER, UTO LS RETANRO LTSN TWVWS
25%uL<Lﬁ?/%>&5%?&5435um_£ﬁ%%t
c0.5%LL E GaHE T v b)) BGFECHREEMIEG, MEREM, 8T (8
PL)

- 0.25, 0.5% (®WIEFEHKT v b)) BEERETIER T, A4 B EEmn
(=3 2)

AEMFRAES L LTE, &ELE

B KE DL EEN RN TH S Z
e, ARERICEIT 5 NOAEL 1356

Fu7gu &l L7,

(c)Z v F&xE 100 BREEGIRE D 558 (&S (1969) (EU(2003)
T5IRA) )
Wistar 7 v b (KFEME 9~12 L) (2@ b/kFEELE 50-1 DL 5 e
HBREAZRE L, & 100 HM5EHRE O & 53 53BN 3 S T b,

x® 50-1 FHE%RTE
AEi%E (mg/kg {K&E/H) | 0. 6, 10, 20. 30, 60

Z DR, FRGHETHO bR HmMERTRITER 502 DEBD TH D,

* 50-2 HMHERR

& AT AL

60 mg/kg KE/H | (B HNHNH]

ME AR RBREICRB N T, ~~ b7 U v ME, i
cAE R E DR
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B, LTFO LD T ABED b ST DH A, Bk &l L
TRo T,
30 mg/kg RE/HLLET, MEAE(LFREICES N TmIED % 2
—BIEMEOBA DF8 b7y, A EITD 7R ZoMoOREE
IR B TW2RYy, (B3 2, 118)

AHPFAS L LTIt ARBRICH1T 5 NOAEL % 30 mg/kg (/A
ECHIT L7,

(d) v k90 HREEEER SHER (g5 (1969) (EU (2003) T5l
) )
Wistar 7 v b (KHBERE 9~12 L) [Tl /KFEEFR 51 DX 5 x5
B @ L, 90 HREEEEHR G T 23BN LS T\ b,

* 51 FERTE @0
HE#RE (mg/td 20 g) 0. 0.6, 1, 3. 6
mg/kg AHE/H & L CTHIRE B0 |0, 1.9, 3.2, 9.3, 185

ZORER, WTHOBREGEHTHLAHTRITFED b holz EN TV 5,

EU (2003) %, AalERIX. 59 OWELKFE D DFRIZOWTHH 5T
RN, EREOBREEIIAALE LTS, (32, 118)

AREMFAES & LTE, &G LEEBRBILKROLEENTHATH L Z
LG REBRIZE T 2 NOAEL 1315 b v/ &l Lz,

(e) Tvw bk 12 BFEHFBORSHER (FES (1976) (EU (2003)
T5IRA) )

Wistar 7 v b (KB 12 VL) ([2@ELKFEEZER 52-1 O X9 kb

FEAFE LI 6 18], 12 B R ss s R 0 B G-3 2 s BR s £ S v T b,

x® 52-1 HEET
HA&EHE (mg/kg AE/H) | 0. 56.2, 168.7. 506.0

FORER, FREHTRO ONTFMIT RIEE 522080 Th D,

30 CRHNT R ST R E R O A EH 2 b LI LT,
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x® 52-2 =MHEMR

A& wPEAT R

506.0 mg/kg ARH/H | BEFERED . REHEINHEHI
MIEFHIRRAEIZB VT, RIMERE, ~E 7 v v &,
~v h7 Uy ME, U EROREAD

O, s, B g oD %t B & o)
JEEMRR A I BT, BREORS A Lo
Fe. 58 D/ I Re iR

B, LLFOFTRAICOWTIXENE &I L2 hro 7=,
MK AL IZ BV T, 56.2 mglkg KH/H UL FEGRET GOT @
B (32, 115)

AFMFHAES & L Cid, K BRICK 1T 5 NOAEL % 168.7 mg/kg (A
/B & LTz,

(f) Sv k10 EHEEKIEEHER (Takayama 5 (1980) )

Fisher 7 v b (H#MEMES 10 T, HEmHEHO A 10 @im, £ L5t
X 8 W) (AL KFEAEER 53 O XKD REHGREAFE L, 10 HEFAK
BHTHRBRNFEmINTND,

* 53 2R FE @006

MEHE (%) 0. 0.15, 0.3, 0.6, 1.2, 2.4
mg/kg RE/H & UCTHE (M) |0, 146, 274, 465, 915, 2,652
mg/kg RE/H & L CHE (M) |0, 208, 382, 701, 1,079. 3,622

ZOfER, UTOX I R ANRBO L Sh TS,
* 24%FERETREMM, B TEREOTE ALK NEE ., M 2 B THIR
Zig. 1 LTI D o i, KX OWTIZ I T DMk E &R K OBET
(MERESS 1 08)  7Zpds. WERMARZAIRRIE, 2fI T, K£HE5
ILZEATITON TS, £, BEREREICHOW TS EREDO R
WRENTEY, MaHFIBIT A e S ThRyy, EEEADIZON
T MO RmAERGIEICB O TI A UBEEDOZIT 2R <,
HED T BRGSO T, MEEOZLITHEFICEMTH D,

3R {bKFEDOEBEE (Tabled) %7 > MEAE (WHIAEL 10 H&KE, Table2) TERL., EHLEE L
THE
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- 0.15% 0L L& GHETAREBEINMG], Zeds. WP 2 72 ST
1,\%;:1/\0
(B 119)

AREMAFHES E L L, UEo L) ICRBITECHER DD . fk#
BN 72 STV W2 & nh . ARBRIZE T 5 NOAEL i %%Wiﬁ
VN &N L7

(g) v k56 ElFEﬁﬁk?KTﬁ'ﬁ_-ﬁ%ﬁ (EU (2003) T5IA (Kihlstorm b
(1986) R =X KR HER
Wistar 7 v b Ok FREERE 8 IL':\ B GHERE 8 PL) Tl (b kFE AR 54
DX EHAREL, 56 AMBUKELGTLIHEBRAEmMINATND

® 54 MEHRE
HAEZE (%) |0, 05

ZOFRR, LTFOLD RFRN/BD LN L SR TV,

- 0.5% G- CHOK SR, REIEININGE], B, B, R
FBTNETF X =D L OVERBICBIT 50 ¥
Z —¥ DR

(3 2)

AKEMFHES & LTI, B LWL KFZOZEENRNHATH S Z
EEVDHEAEORBRTHD Z b, ARBRIZEIT 5D NOAEL 1315 541
7euN &R L7,

c. REESEMHEDFLD
AR & LTI, 20 b 0lERA R 5| iEalk{k/KksE 0O NOAEL
(COWTIE, 7 v MRk 100 H ] FRH#E O #5875 30 mg/kg &
H/H &I L7,

@ HEHLAM
a. ¥R
(a) ¥R 100 BREEKIZRSHRER (Ito 5 (1981) (EU (2003) . JECFA
(1980) T5IA) )
C57BL/6J ~ 7 A (£ BEMERESRS ) 49~51 8) |ZiEe{b/kFE %, F 55

DI DGR AR E LT, 100 BHEEKE G 2B % ST
AT
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& 55 HFHEXRTE @0
HEXRE (%) 62 [0, 0.1, 0.4

ZO/REFR. LTFTOX O RFFAPRO NI E I TND
4%&“5%¥T+*?EH%%%%E%@@iﬁﬁﬁu&wﬂ@%ﬂuﬂﬂﬁﬂ
c 0.1%LL ERERETIRE OOD A, + 4R IGE I A =R o HE N0
(20, 32, 120, 121)

JECFA I3, AL KFICIIZERANETH SN TVND I ENEL K
TEA _J:é%?%?f))/uf\@%ff LF'%I?LZD%WHMUZ\EQ: LTW5%,

AREMPFHE=E LTI, AT, B2 7 —BEME~TU A THD
C57BL vV A Wi TH D 2 L 2fiE x5 L. BBAMED
FIBTTTE 22 &l L7,

(b) ¥R 30~740 BEIERKIEEER (Ito 5 (1982) (EU (2003) T
5IA) )

C57BL/6N ~ 7 A, DBA v 7 A &KX BALB ~ 7 A (#ftlf, VEEREH)
W R FE AR 56 O X O R HHEAERE LT 30~740 H POk S
THRBAEmI N WD, &5 30, 60, 90, 120, 150, 180, 210,
300, 360, 420, 490, 560, 630 XX 700 HIZ 2~29 L% L% L. B X
O ZHBIZ W TRBER MR A %2 £ L T\ 5

& 56 RERE Y
ARBE (%) 62 |0, 0.1, 0.4

ZORER, UTOXS AR oNTEIN TS, 7272, &
H-BRtG 1560~210 AIZH KO+ ZHEIBICHE O b4 1X, 10~30 HD
BHARIEICE DT 20, HRLZESR TS

« 0.4%FHEED C57BL/I6N = 7 2 IZB W T, 67%LL ETHEBtE

120 BIZHOUS AL, 80%LL ETHKEBI4E 60 HIZ+ 48
IO, 5% TH 5Btk 420~740 H 2+ R

2 fEKENRESN TN LD, mgkg KRE/BICHET L Z LIZITERN- T2,

33 Jto & (1984) IZHBW T, C57BL/6N O+ _f8RBICHIT 2 4 % T —B iKW & énﬂ\éb) ARICHRT
AN SH TV BHIEHRD C57BL6J (oW Tid, Recheigl (1963) ICBWTHT - BiCkIT 5 H & T — PG
IRV E S Tn 5,

M YEBMEIIE AR S, REEIIMEINTZE LTV,
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-« 0.4% % 58D DBA ~ 7 2B\ T, 30% TH5-BH4E 90~210 H I
HOUSH A, 60-100% TG54 90 - 150 - 210 HiZ+ 5O
TE Rk
« 0.4% ¥ 58D BALB ~ 7 2 2BV T, 10% TR E-BAAE 90~210 H
IZHOOB A, 40~69% TH 5844 90 - 150 - 210 HIZ+ 515D
NEDIAD
+0.1% % 58D C57BL/6N ~ 7 A 2B T, 1% T 5-BAh 420~740
I+ 4615

(32, 122)

AABRIZEBNT, & 7 —BIEENMEV C57BL/6NGY < 7 2 (230N T
X, BERBIEN T e+ R OBENRO L, DBA~ U A K&
U'BALB v U7 2BV TIE, + BB ORBEITFRD ST,

2B, DBA/2 ~T 2D H Z T —EiEMEICOWTIE, Bk (p33) @
Ganschow & Schimke (1969) DiER THFIEAL OB gIZ DWW TR & &
NTHY. F£7-. BALB/cDe ¥~ 7 ADH & F—FBiEMEIZHOWTIL, ik

(p32) @ Rechcigl & (1963) 7k T & OB g2 >\ THIE S 4,
C57BL Hiz#~ 7 A2 (C57BL/He LT C57BL/An #fr<) XV @Ewni
INTNDHZ D, AFEMHFHERZELTUL, ZTNHDYTRADAET
—BIEMIZOWTIE, + BB W THIERS AN HRTX L L& 2
7=

LR o T, AEMHESE LTI, ARBRICBWTH B 0%
HERIZOWTORMEHFHIMT M TN TR WS bk E . X T—
BIEENE L 2= ZTHT 2B AT D N0V EE 2T,

(c) ¥OR6HMAMEKZREHER (TIto 5 (1984) (EU (2003) T5IH)
Hig (p34) )
2T —EiEME~ 72X (C3H/HeN) . K4 ¥ 7 —FiFEH~w *
(C57BL/6N) | H~@EHh & 7 —EBiEME~T7 2 (B6C3F1) M UMEA ¥
7 —EiEME~ 7 2 (C3H/CsP) (45 18~24 JL) (Zimf#{bAkE (0.4%)
20 % 6 M HMAOKEEG T 5RBNEfI N TVD, TOME, + 24
15 DYEFEMEIRZE DR AEZRIZONW T, mAh ¥ 7 —EiEtED~ v 2 (C3H)
T 11.1%., T ~mb &7 —EEE~Y 2 (B6C3F1) T 31.8%. (&4
4T —BiEED~ 7 2 (C57BL, C3H/CsP) T 91.7%. 100% Tdh > 7=
EEINTWD,

35 CHTBL/6N ~ 7 ADJ1 % T —BIEHIZ O TIE, + 8. 2L OB W TERWE ShTnd,
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Tto H1E. + $5 15 OHFEMEIRE DI ERICH X T —BIEMENES- L
TWAHLERBLTWS, (32, 68)

AHMHES L LTI, KRBTV 2 7 —BiEEOBENC LD+
FEIG OHPAMIRE DRAERDOEZ R T2 2 L2 HINE T2 R TH
D AKRBROBR R ORBRGIECHE A0 & BBAEOHBNTTE
I &Il LT,

b. Zvk
(a) 5v b 18 HAMKKIZESHE (Takayama 5 (1980) )
F344 7 v b (&BEMERESS 50 PT) (2 (b kFEEL L 57-1 DL H 72
BGREARRE L, 18 2 HMEUKE G- D%, 6 2> H MEHE IR 25T %
AREBR NI SN TV D,

#* 57-1 HEFHTE 6

MaERE (%) 0. 0.3. 0.6
(mg/kg {AH/H & U CTHAE) | HE: 0, 195, 433
it 0, 306, 677

ZTORER, FRERETE 572 LBV EEFTANRD LN SN
TWHH DD, Takayama 6%, BOAAMEITRDO Loz LT
éo

* 57-2 HMFR

A& = PEAT A

0.6%LL I L

0.3%LL (RN (37
FIH - FLPTIT g H i

EU (2003) %, ARBRITE NI F/E S LTV DN, ENE IR
NHDHZ MG, BRAMEICOWTHEN ISRV E LT
5, (32, 119)

36 grEp I 4 mFAKL, EX L= LTS,
37 (B4 HA PRV R
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ARHEMFIA S & U TR, ARBR TR LK RITEN AR D B
Ro T Z EIZHET D2 AR TIE 6 22 Ao RHEHIH 28T T

WD ZENLBED RPN

PMERBR & 72 D7 TT b T

BO | AR ORE R L - TREILKTE DI AMOF 2 W3 5
TEMTERNWEE 2T,

(b) 5y k MNNG i EREBEINA

(2003) THEIA) )
Wistar 7 v b2 N- A F/1- N-
(MNNG : 100 mg/L) &gtk FEA2FK 58 DL 5 I GREARE L

ORI G+ 2 " BBEREB A

& 58 H’ERKTE 20

ERXER (Takahashi & (1986) (EU

=he-N-=heyr7r=vvr

REBRNEE S LTV D

BERE |l | A=y x—v g VEREE | YaoE— g Bk
(8 1) (32 JEH)
1 30 MNNGS ¥ [ K 5. | L
2-4 % |17~ | MNNGS8 H[Hfkk#& L | =% /—/v, Eoiliifgl ) v A
21 MIXHRNV AT VT B ROKES

5 BE 21 MNNGS ¥ ok S | wigbkE (1%)

6-9#E |10 pi ANy MEAVE T =& ) —L, B o iEfi
et U o 58 L <IEHRNVAT VT
b ROk L:

108 |10 T AL W EKE (1%)

ZOREFR. LTFTOX I RFFAPRO NI E I TND

5#T1ﬁk%®bfﬁfB%@%ﬂ%ﬁ@%iﬁﬁﬁ&@l 10
L el U CRiITE R bR LA R o 38 A48 =80
- 10 #£C 1 HE & kbl U CRiTE R b R FLEEAE O 38 A S8 0

(W3 2,

AEMAHAES & L TiE, ARBRIX
HZEzmat LB Tcho, &5 L2
b, AR

c. BEEHM

123)

L BRSO TTET— g ME
BER LK FZEDOLZTEENPRHTH D Z

BT DI ANEDHIBHIL T E 20N,
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DI RN T, S~ EIZ L DD TH D Z Enb,
WL KFEDREN AMEE G T DERHZIZR WD Th DD, &5
ke U CRET S,

(a) NLRE—ERFMAE (Marshall (1996) (EU (2003) T3IMA) )
Syrian golden /N2 A X — (8~10 i : A HEMELESR 25 JT) (ZiEER
(b3 % B B M IR C O e AT 20 I 720 5 [BI/E B
L72iBRDNFE STV 5, £OREHR., 20 B OAEFBIFFIZ 37 L
IZOWTHIIRE Lo LTW5, TARC (%, ARBRILE T D
BHERE TR, BYEBRTHLIZLEEHLTWS, (B3 2,
124)

(b)) NLARAZ—FERHMAER (Padma (1993) (EU (2003) T5IH) )

Syrian golden /~A A % — (8 Wi : & HEMERES 30-40 PT) 12 30% 1
Fefbk K (WEEAREA : 20 ul) 2412 24 T2V 5 [Bl/0E B A
L. 16 "HE TR T2 BPERMI N TWD, oo 58T,
f=vxT—3 3t LT 4 (nitrosomethylamino)- 1- (3-pyridyl)-1-
butanone % 40 L7, WER{b/KEZ 24 BHEEAT L, 16 HEMER L
TEBRPER SN TWD, TORE, A=Y 2—varDhz{Tol
FHETIZ 15 B 18, S HICEEb/KRFEZBAA LCHETIX 31 L 1T
CHRER AL LTS, (B3 2, 125)

d. ZENPAEDEED
ik (p34) D Ito & (1984) 2L, ~ 7 2ADZRFENTIBWT
T8 7 —EBIEMIZENH S Z EnESTEBY ., C57BL/6N v 7 A
i, FRBRICHW SN ORFE O~ 7 22T+ 8B, &
WIFgIZ B W T & 7 —BIEHENMEWZ RSN TW5, 72, k
i’ (p32) @ Rechcigl & (1963) O#HHFIZIHB T, 1FEAED
C57BL v 7 A D Hli A T, Ehg Mk OCH&D # % Z —EIEMHEME 2
EMRINTWD, 62, kil (p89) oI & 7 —BIEMED R 5
~ U REHWZ 6 2 H Bk R (Tto © (1984)) 128\ T
I, B F T —BIEMEO SR &+ ZHE R O BEFEME 25 O R Az F O AR A3
RS TWND,

7w b 18 7 H IR GABRIC I W T, EBAMEDRTE D LA

Mol Z LICEET 22, 6 0 HOREEHMHAHRIT N TEY | BifE
D—fRAIIRFED APERRBR & LTI S TR0,
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B, B X T —BEE~Y T A THD CHTBL RO~ T A&
k1mnimwwq&5%wﬁ<uo% (1981) ) KU 30~740 H KK
KEHE (Ito H (1982) ) IZBW T+ 46O ENRD il
ﬁ\%~moaﬁﬁm&5ﬁ%_ 7% DBA ~v Z K TXBALB v 7
ZZBWTIE, + o BBEOREFRD LN TWARY, 51, +2
T DR AERIZOWTOME LB bITbN T LT, ¥ 77—
BIEMEME S Ao 7 2T DD ANEITFR D B,

—F., kil (p36) DOIERNEHRED £ & I KL, WERL/AKFE T
X5 —Yhk %ﬁ@@@%ﬁ/%ui@@@buﬁ%éﬂék%i%
N, £72. &7 —BiEEIZHOWTIX, EiR (p32) @ Calabrese &
Canada (1989) ([Z &L, EEPH LN TND LI TS

LEXY, AREMFHESE LTL, BESLN TV HRERFE R
L, WELKRFBIZOWTHEDAMEOFREAL W52 LT TE R0y
OO, 7 b 18 H BIHOKE GRERIZIB W TRED AMENRD b
Mol Z LITHET D E LB, BRI Z 7 —BEE~Y Y A TO+ 2
5988 D 3 A _OWT@\ﬁ&7~€ﬁﬁ@ﬁTLTWEWEFK%ﬁ
T2 LT TR, AFT—BEEOET LTV ARNE MW
THEBAMEDBRIRBD DN EE 2T,

©® HERESMH

a.

ROAETEFMEHER (Waleso (1959) (EU (2003) T3IRA))
<7 A (BBEHE12D0) (0B b KFELE 9D L ) B HERAZRTE L

THOKEG (BGHRITEIC2EZ2H#) L, 0.33& 1% DEREHEIT4>D/)

BE (B/DEEMESPL) 1243 T, ®57H., 21H., HDHWII28H IZ& %
M~ Z2DC & ZRC S A I E21 B4 L 7% L TR FRoks 1

IR T LR FER STV D

x 59 HMHRT

MEHE (%) 0.33, 1, 3

0.33 &£ 1%D&E5 (O | &5 7 A AUHRE 28 BICHAELHE~ ¥ X 2 [t
HECTO/NEERRE EREEED,

Beh-21 HICK KR E~ T X 2 L [RESH 5,

B 21 RIS REZME~ 7 A 2 DL &5 A A4l &

M~ 7 2 ITEER K EZEE L7 W,)

&)
© | T35, (RJEEHC, 5K %Z2KEKIZEDY #2 T
)

h 21 BICHEA L3 L TR LEROB 2K
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YD,

ZOREFR, 3% EEHETIIHKRD B, (KEBDVPBO b DIC, Z
DOEGHEZ®RE 5 B TRRNORA LTSN TS, ZOMOFERET
N 7?2@%6%‘% IR (ETCORE) | FEREL OO
R - JEHE - EENEICHEBRE O 5TBHE L7 BITR O b v o 72
LanTng

B, FMEFIZEBNTYHF (3L ([ZWigbkFEL, ~U R LFREKRD
B HREAZRE L CHkES L, 6 BHIChTz» TEBHIKZ RET 56k
WEME I TND, ZORER, BB KFEEZREINTZ X (3IL) O
TITIEFE CThHhoTeE SN TWAEN, ZOFEMIIAHTH D, EU 13, AR
ICOWNWT, MRBERRESNTWARVWZ LEEHLTWS, (B3 2.,
126)

AFMHAES & LTI, MRENRE SN TWVRN I &M HER T
RN EH . NOAEL 2 T& o7z,

b. 5w h4EESMHE (Hankind (1958) (EU (2003) T35IA))
Osborne-Mendel>2 7 -  OBEFLMESITIC i ER{b/kFE (0.45%) % 57>
ARIEOKEE Lt IEFRET v b &Rl S 253 BR 50 STk
. FORR, ERREEENGONTZEINTND,

KEDFINE R 6VT A 2812 40 1T Cilfig bk 3 (0.45%) SUTAKE K Z 9D
H MK ET RN ER SN TR . T O, BER LK F & GHE

(CAREE BN 23580 DAL, MET ~ N OBREICER BT D b v
Mol EhTWnWs, (BR127)

EU X, RRBRIZHOW T, B D7 < REWTH D LR L TV 5,
(B3 2)

KREMRHAES L LTI, ARBRIIHEARCEBS b0 THY | 3
MEFERTEARNC L2, NOAELZ HIl © & 22 o 7=,

c. 5w hEEEMAE (EU (2003) TBIA (Antonovah (1974)))
Z v b (WERE, VEECRB) (ICimig{k/kE (LD5oD1/10~1/5%/H
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(38) %45 H [FsEH#RE A& G-I 58BN Ef ST\, ZORR, U
TOXORETANEObRIZL SN TWVD,
mHBERGREICRN T, METOMEBOZ(L & HETORFREERIZ
T LORBEE DR VETFBEMEOIRT (2R3 2)

AREMPHES & LTI, 3R TH D Z L6, NOAELZ K
T&Epnole,

d. Sv FEESHHE (EU (2003) T5/H (Antonova® (1974)))
7w N (MERE, PEECRER) (@R kKR Z2 R 600D K 5 7o G RE 2 X
E LT ARG O EE Lek, RETA2RBNEjm I TW\b,

=& 60 BET
ffE#E (mgkeg (AE/H) 0. 0.005. 0.05. 0.5, 5.0, 50

ZORER, LTO LS BRFFANED OGN E SN TV,
50} 1*0.5 mg/kg AE/H & GHEOMETOMEE B 024 (5.0
mg/kg RE/H KGR TIIZRD LR T2)
50 mg/kg KE/HEGREOHETORE HEIMEOKT R EEIC
AT Lo 72)
EAERGHICB T 2 TCOHERDOIKT, EREOK T LU
B O AR E D

EU 1%, ARBRIZHOW T, MENEDR 15 D 7= O BRI 1 X R
TERWEHERMLTWS, (BR32)

AKEMFRES L L, A ARHATHD Z &5, NOAELZ |k
T&Epnole,

e. 7V FRAESMHAR (FWs (1982) (EU (2003) TEIA))
IR Wistar2 7 ~ MZOWTER 610 & 5 il bk F B GHEZ 32
L, RO (BRI AR (C1EMIREER G 25Uk
(RBRA, B) BIFEfEINTWD,

= 61 HEHT
HAERE (%) 0. 0.02. 0.1, 2.0. 10%

38 SR HEN WA ST,
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AR | UCE BlEixts
A BHE A~ UL | -8R 20 HICREM D L7- R IR
B BHEA~B L | BRI S 7- T8 250 4 08 B8 22

TORER, HEERGHETUTOI I RFTABRO N E I TS,

- FEW OB R T, WIBRE O, RIEEORA, 13& A
EDRRIENEESE GRER A 10%)

< SR TKBIE DI & BRE (BRI OB G A 2.0%LL
)

- JBIRONEIC BT S o GRER A 0.1%LL 1)

- WEMW) CTHREIR T & AFERIET (REPAAERZKN 1 BEFORICET)

(B B 10%)

EU 1%, ARBRICHOWT, X< FELCEHORBEFIZH N F V7R
N DT ORBRO Y MHICEaNEC-LEHL WS, (BR3 2,
128)

AREMHES L L, B85 LZ@B{LKEOLREENRIHTH Y
-, KRBROFEMAMR TR o722 &0, NOAELAZ |k © &
o,

f. KERESHEDFEED
AREMAES E LT, 26 0RBRE RS, BWERL/KZE O AR
HFEMEITER D NOAEL (2H5oW T, M TXx o7,

® EFZBITZHE
WE L AKZEORABRICE S MBI RITED SR o1,

a. 5EEH

PARE DRI RIC DN T, S BBREE T OBER LK FE~D1E < BT 5
MRS THD 2 Enh, BEBLKEOL MBI MR ERHT 5103
B TRV, BEGEE LCRET 2,

(a) EHIXEHZE (JARC (1999) T5IA (Siemiatycki (1991)))

293 DIHEREE IR T HILFEME DX TEE DB L & DBERIZON
THENERm STV D,
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FORER. HELEZTEHED S 0.7% (AT — R v¥—, EEE
BB DNEER L KFZEOIZL BEZIT TV EEZ DT,
FEORAERLE ORHEITRD bNehoT-E E3nTnWb, (B4 7)

(b) ZDith
ZOfh, EIELKFELZIRITIES T LHER, BAEOERPEO S
AVTIER, B OEFE B IZEE LK FE L LR R, MIEOFRIR, ¥
REDOIERDBD L NTIEF R ERFESINTWD, (B3 2,
129, 130, 131)

ARREFAS & LT, :ﬂ%@%iﬁ’mﬁ@’iéﬂﬁ?&m’
EMB . W OFHEIZET 2D TR, £, ISR OERIC
MRLHREIN TRV LD, H@db«%@ﬂ:b ié%ﬁ%%#ﬂ
WrcxpunwekEZT,

I. —BEMEOHETH
1. BERERNDEE
(1) BHZHBITHEBHER
® BEEE. B4V 2 . BERIEKE
a. BAHIZHITHEBHER (Ecolab (2000a) (k44%) (SCVPH (2003)
E U FSANZ (2005) T3IRH))
1,164~1,697 g OFHKW (6 1K) (ZmEEE, WA 7 % o R,
‘ﬁﬁﬁyﬁkﬁﬁﬁ%kLTZXH@m)&Uﬁ&k*%(HO
mg/L) Z =R T 15 PHMEER., WEe., w427 % 8 GRFERE,
WA 7 2 kL frEEEE s L C 200 mg/L) K ONEER{L/KZE (100
mg/L) &R (4°C) 1260 liRIE L., 10 RS 9 L, B EZIRIE
W BERER 2, 5, 10 3R ITHA 427K 400 mL (Z{% L 30 #P [
D g, BRI KSE OFRREIRE A HIE T AR I S TV D
%@ﬁ%\%W®9B2¢@@@%@EEi\Lm&1ﬁwgfh
ST INTWD, iAo A KF O EE & OB EE LK SR O¥RE I
WTIUHBRHRA (I mg/l) LFCTholzb ST 5,

SCVPH %, BHEREMME (1 mg/L). BiA 4 KDEE (400 mL)
2D RLERR O e DR ER (LK FE O &L 0.4 mg LT, F£70,
HBROER () 1,600g) 726, HBAIZFRE T 5 &k Otk R
DIEEE 025 mgkg LLFEHEEL TS, (B4, 23, 132)
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b. #RIZH T HEBHER (Ecolab (2000b) (R2AFK) (JECFA (2004) .

FSANZ (2005) T5lH)

RN EEREE GREREE, B4 7 ¥ kL Rl & LT 200 ppm)
AT 2R ER SN TND, TORE. 10 5HITTRICIERR
I 5 BB ORI RHIRAR (0.05 ppm) LA T, @ER{L/AKIEDOEE I
RS (0.003 ppm) LR THHo7mE ENTW5D, (B4, 133,
134)

FRIZET5%BEAEE (JECFA (2004), FSANZ (2005) T5IHR)
ALK O b~ MMCEEEREEA (200 ppm) ZEH T 25080 E
S TWND, EDORER, 4~6 KFZICHEAEAITIRE T 2 miE Ok
FEIX 3.71 ppm, EEEIL/KFEDOREL 3.28 ppm, F~ MNIFEE TS
WWEE DR X 2.49 ppm., WBEEL/KZDREIX 9.18 ppm ThHo7= &
INTWD, Fe, 7—ZiFRE S TRWH D0, LHE 10~12
RFAZICITERE LW e RIS TWnW5, (4, 133)

@ HEDP

a.

BRIZHTHEZBHEE (SCVPH (2003) T3l (Ecolab (2001)

(RAKR)))

A (6 1K) ICAEIKRO GBEEE (200 mg/L) . #@EE{b/AKFE (100
mg/L) . FEfg (655 mg/L) . 47 # [ (52 mg/L) . HEDP (10 mg/L)
Zade) K OMIAIARQ GEEEEE (30 mg/L) | i@f2{k/k 3% (15 mg/L) |
Hels (98 mg/L). 47 % B (8 mg/L). HEDP (1.5 mg/L) =&
te) ZHHTLIHEBENEmSINTND

itk & =RIE.T 15 &%, 3 ﬁié”@{fﬁz (2~4C)., %&b ® 3K
QR (2~4C) IZENEI 30 HIRIE L, A ZIRERNH 5 X
EF72%. 30 BHEECICIEE 5 Lz, D%, HANLEER%E
Gl B | fEERHE (30 mmol/L) < HEDP % AH & B7k i iE & 1
E L7z,

ZTOFER, BRICIEYE TS5 HEDP I, BN 1 kg 4720, @
2T 2 [mIALER L7 3A01E 120~170 pg/kg. 1 EIHOE. 2 B HQk
THLEE L7-3581% 40~50 ug/kg TH Y . HEDP ORHERFIZ TV
ECTHoTz b ézhﬂ\éo (2 3)

. HA, BA. BY. BERICE T 5ERESER (JECFA (2006) TSIA)

SRZNE TN X7 Q0N S Sap gy U ] L1735 i b AT
MWER S TWS, HEDP O &L, FRIZO VT, FRHOHE
N & Lo FrR A T ORENOHEE L, BAIEE 5
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WAL A L TR EAZRE Lic, B, BRIIERmBELPREVHO
(Tavyval—) L/AhZNEO (v ) O2FEREICK LT L,
WA A4 KTHEDPEZEH 87,

TR, EFNENOREMICEBIT S HEDP EE&EITHIK S &
62 DL HIZ 4.2~198 nglkg ThHhom Lt I TWb, MLENDHHE
W)} ONEF SV TRIZIZ2 BT 25 Z e B2 LD DT, JHIE
Ex2fEFLBEb RSN TS, (ZH3)

(2) BARICEIT5%EAE
O BEFEEVBEE{EKSE
a. BEFREAFICTREIN-BRIZETIEEHE (BFHR) (EIE
ELBMEBEEMAERR (2013, 2014))
W EERERIAIANR GREE GERERE L A7 & V) K ONEER bk F
LLTENEN, BHED1.769 mmol/L %X 0.376 mmol/L, &iK®
3.6 mmol/L; & T} 0.751 mmol/L, ##(30.925 mmol/L. T 0.129
mmol/LB9 3 ffifE) #HFFE ALy, Vo), BE (v
(hy hEnizbo), 7ryal— I=hr<h). BAH, KALY
FIT 15 @F’Eﬁx7lx L72%%. BE %A 2~4°CIZIHEE L - EEER LAl
IR 3 LTy TR ZHMERF L7 D 1 FRRIAE L7z, BE R, )
Eﬁunﬂ&ﬁd L 10 @%aaf;«ﬁz%f@ot@f) RY)zF Loz ) —3
— X JIZAIL, 243, 547, 10 3 KON 20 ISR CHRUE L7, H
Bk 50 mLUAOZ Ry 7 | 7\2@ 1 MR E 5 Lictg, @i Lk OuiEEE
IERFZOEHEEZUET 2BV EmI N TND
7y al =KW= b~ MIBELTIE, &, B L%, 7Y
— P — Ry ZITWNEIRRE T, 24 FFHEREICIRIE L2k, FE

BAELTVS,
ZOREE, MEROEEROERRITERBR WRETH-7-L &
NTW5B, . BHEEOT Y h¥ vy, Ty al) KR =k

~ k _i»ob\f W R R SR I T AR L T E L AL, 2.88mL\ 1.75
mL & 1.01 mL IZAEY T 2@ L=, RERE_E
FRBE U 7o im BRI I, B SE R~ L C b RN 2 %iﬁb\}:#u
WrEdv, 26 ORMICFRE Lo Mg Lk ONE B bR SR TR E N R 72 i
ANy 7 CIIRBMNLZETHD LS TWDS, (B 135,
136)

39 % EEFOFIEIRE & O R R SR
I=F~ MF10mL
Jﬁﬁfz&@]ﬁﬁ&{t7f<$@ﬁ%ﬁﬁﬁfi 10 umol/L & STV 5,
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b. BEFFEEAITLESINIE-ER (FXR) IIH8FTREHR (FAO O
HICEOSCHAMR) (BLEEMBRBFLEHREHR (2014))

M5 OB TR - Wk 2/ T, —RIEEE 1B < £ TOER
ZEE L, EEES RREEFEEEE (FAO) OFFEHIESW B RO
FALERE 7 /L RRBRIS 1V AR A oD SR B 1 2 W9 % RBR S S i &
nTnd,

(a) HXEOAHY FEIZHE T 588 RV BRILKED D8RG
FARYOE Toyal) —DEENR= T % 15 mm X 10
mmX2mm OFEMIZEIV L, X774 K77 XA EICTESZ, 20
T R A ik e e O R (kK38 & LT 0.925 mmol/L &
00 0.129 mmol/L) 200 L # ffE L, @E: K& ONEER LK D 55 i
Bt 2 W LT 5 (42

FORER . BFEOEEHIL., XY, =Pk N T ey T
U—TZNZE 3.01 47, 3.61 750K 2.00455ThHY., WK
O F I EN 26.7 45, 26.7T 50K N43.3 5 ThoT- & &h
TW5ah,

(b) FHREOKYY - EZENEBZOEKERE

Ay hFxy_XY Iy b7y al)—kOhy b= (80
~120 g) ZAEERRAIAR GEEE N ONEEEKFEE LT 0.925
mmol/L & ¥ 0.129 mmol/L) 5 L 12 90 ) [EliZ & # . <0/ C Salad
spinner ([ElHEAKG) Y 7 ) (2K D AKREI Y WEFTV KEET -
BAIRCRC 10 pllik@E L7e, 1y N EZFR Y =F L o877 Y —
PRy Z7IZB L, KE0mL ZMZ 7%, 1 0P THLIIEL
oL, IRE DK, Pk E I ML, @k OEBIbKEOEH
BARET 5 BRAFEM SN WD, TORE., EEE &k OEERL
ARFIFEERF WRKH ThoTo &SN TWND,

AREEM A IC L, Fr_XyeT ey a ) —ORMEITHEKR)
RPHY | [EERFL LI LY . REASOIRAC K DR TR D
ThEanbDEEZBNDLEENTWD, iz, By FE T,
R &0 & U 5 bk S8 2 NAEPERESE S5 12 & 0 00T 50 i
KIHLEZALNDE LTS, Ko T, [EERFIRLEZ1TU,

12 BT RMED 720 O FE AR O &L 50 pL/cm2 THh - 7,
BNy RV 1 RINC 1 BHEO@E T 1 43 ElE S w7,
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N lr—2 0 7 ETORBEORIZ, 2y NERITEET S
W EL I NI LK BT E BB GORGIZR > TWDH D L
WXL EINTVWS, (BE136)

(c) F&OH

AR EE IS AUE, Ty ROy MEIZEE T A MED
WP N OB ER LK B I, WAEMERER SR L0 0T e R
HEBEZXONDE LTS,

R, FEERAF ST > NIRRT E O & QR ER LK R
DI LT-GEITlE. 2hboRkg ., BRONTIZIREE T,
BARKMEDH DETZEZDOHFEDIRETIEET 52 &b, KEEWD
WLV RBEGIIRET LI ENAETHLEINTWVD, (1
36)

@ HEDP (EMMEEREBSEEHER (2013))
WEFREHANC L2 BMOBREZFT AT LT LENGEA ST R K
OHF3E (48 BLEL (49) WONTTHIROBAZEA (3 &) . KA (3 &) K&
OFA (2 85 £ 5 gl o\ T, @BEMH L7kl HEDP &/
% IC KON IC-MS/MS IZ LV HIET DN Em I N TWD, ZOfE
. HEDP I3EERA DR TH-o7-&ShTW5b, (BR135)

® #FU2 ik (BLEFELBSBEMER (2013))

ENTHEALLCERE (A, KW, BA, 7 5K) 20 i, AIH
7B 3 9 MR M OV SR 39 BRI >\ T, MBI T 0 o5 Lz
HoFd s 2 e aEEZ GC/MS EIZ X0 ET 2R BN FEh ST
Do TORER, A7 2 BRI TORK)N OB S du, FEIE TR (0
AME) TiE 0.03 mg/kg~0.18 mg/kg, FFEH (HAMIE) TIiX 0.02
mg/kg~1.7 mg/kg, BRI (B{A4{K) TiX 0.05 mg/kg~0.56 mg/kg T&H
D, ZOoh, BEFMBAINERA I NS REREOH LA —A TV T, =
2=V =7 FREOKEZEME T2 HDTIEL 0.12 mg/kg~0.51 mg/kg
DA Z BB EEINTE, (B 135)

T, EFEHA IR, ARBROFINIAT - 72 0 Wi R,
FED Y A5 0.40 K TY0.60 mglkg, FEEDF L2 P55 0.64 KT8 0.71
mgkg DA 7 Z VEENKRH SN ESIN TS, S HIZ, HESFEFHIC

M FGANY = IWEC—TITEVREREE SN TND,
6 ERERLIC T 2 mg/kg, IC-MS/MS #Tlid 0.5 mg/kg & STV D,
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v, EERENE AR 7 X U BOEHEERSWEAE L H -
el RHEOEEFRENRKREWVERTH-TZ & f@%m%ﬁﬁ@ﬁ’ﬁﬁfz
TANHFDDOXBNTE RN L2 EbETEET D & imEEE R H sk
DF 7 Z DT 5 LTI T E T R S e 7 X Ui
KIKHKOFREMENH W ENRBENTZEENTWS, (B8R 137)

X512, Beatriz H (2011) O#EFICLIVE, AXA U THEEALZZY &
:1/:L~—}<EP WX, A7 X N 1.710.1 mglkg EFEN TV ST
. (B 1 3 8) Takahashi » (2008) O¥s5ilc L, 7 —XF
74@@1,71&?%%@;@ X, A7 Z U 0.27 ug/g (0.27 mglkg)
GE, (B 139) Arnaiz 5 (2011) OHEICLINE, 7V —XRFF
AEL7=7ay 3 —ERIZE, 427 ¥ D 0.01~0.02 mg/g (10
~20 mg/kg) BENT-EENTVWD, (B 140)

DEE D AREMHFHER L LTI B ShIA 7 Z UIRITRIRE RO
AREMEDRN RN E T D EFEHBE DB TR U TH D LHWr Lz,

2. —HEREDH#E
(1) BEE. BA 0% V. BEEIEKR
@ BHBTHERE
a. EFH#EICETHIEREOHET
2004 F D 63 M EITIWT, JECFA I3, @b O —ixry 72t
5, YEf. EMESFOWMHE LI-/MIC :t WEEE, EA T & R
K ONERRALAKSRITIRE L e L, 2 B2 oW T ERE O R X
LT, (ZH#3)

b. REIZHEITHERE
FDA CRAIE REEE LTRSS s mEER I RIS &
RO LN LOWE (GRASWHE) Th HEHRM O, KIZESIC
ﬁv‘ﬁtrézh\ bt hOERETIEHEHTELL LTS, £, FHMLER
(Z LAV, FDA 3B L 7o & dn ik 8 o0 BAREHEE — B IR BcE:
(CEDD @ U A MIRWT, wFEie &k Ok b/k: OB REIT 0 &
RSN TWD, (1)

c. BRMIZHEITHERE
SCVPH (2003) 1%, Ekif (p97) o BRAERICE S, AH 65
kg ORE AN, BEFEARIA| T L 728 1 kg 28I L7254 Ol
K OB AKEOHEEEEELZ . 0.25mg/ A/HLLT (0.0038 mg/kg
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RE/HLLTF 48) L HERF L T3, & 52, ECETOC (2001) o
EUIZBITH2HAO— HEIRE 32 g/ AN/H EORENS, ZofEE
X BEAEKRIC B - 72 100 g/ A/ B & VT s EEEE R B sk
DI E K ONE R bR E O — HEEE % 0.38X 103 mg/kg KE/H & H#
FFLTWs, (B2 3)

d. 7—XA 57 - Z2a—C—5 Y FIZBITRERE
FSANZ 1%, kil (p97~98) il RIcEkS & mErie Al %
A L72HBA, R, R RO R~O@EERE, A7 2 K&k O
Felb K FOFREEITRS, K, BBFE, B, 47 % oL 2Ty
s e L, BIREITEHLTHRY, (ZH4)

@ HABEICEITSHERE

TR HEEFEE X, FA 24 [ RAERE - REMAZ I, A EICET
LN (B 2— AL WNETWERRLS ). BFEE (Vv 2 LOER
T BHEEZBRS ). BN (hA Y —E—UHEHEZR) . BREY
WXE (i) OFEREIZZNEFN251.6 g/ A/H, 94.1 g/ N\/H. 48.7 g/ \/
H, 25.4 g/ N/TH KDL 4g/IN/BETHY, ZOEFH%2421.2g/N/HE LT
W5, ZHHORMETITIM G DEFFREF) 248325 & 0E
L. kil (p102) OBRMOFHERL kg 7= ¥ OB EEEE D% #0.25 mg/kg
U6, BAEICET 5 GEFEE Lk A7 2 ) kOt
KFEOHEE — HEELE40.105 mg/ A/HELTED (0.0019 mg/kg AEE/H
UF) EEHLTWS, (141, 142)

B, FEFEREA T, BFFRAANIC LD REFEE I AEMIZBD
T, BEEER L. BER KR ONBEBL KRS oM I, £o. B Bk
KFE ] OFEREAEICIBN T, AR OTERANI M I RE S R T
NIER LRV EHEENTWAZ D, ERICHKBT S 2EMHICBY
T, W@RBILKENFRETH LDV o, SUEEZEOFEHN I NTE
D, INZEESE XL, BFFRBOLEE T A Z SITBAESI VS LTE
v, kit (p99) OIEMNEITIIT 5% R TOREHABE R 2 B EH
FHZHW AT E LTV A,

DlEXy, KEMFHESLE LTE, BESEFEOE 22 E2R L.
iy TiEEEE . w47 2% e, Wi DHafe{tkE] OHEE — H B
(X, 0.105 mg/ A/H (0.0019 mg/kg AHE/H) &HKFLT-,

46 SCVPH IC L % {kH#65 kg & L7-#ib
47.0.25 % 421.2/1000 = 0.105
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(2) HEDP
® @BNCBITEHERE
a. EIRHEICEITEREDH

2004 FE D 63 MIEAIZB W T, JECFA X, EiR (p98) itk
H1Z. GEMS/Food TABH I TWAEINICE T 5 BE A Lo B EE
ZF U C, KINICE T D HEDP OHftE — HERELZ K3  #£ 63 0
EoICBEFELTWS, B3 - BEMICHOWTIT., WERRLEE % 3 B FE
95 EREL, 1 ELEOEIZ 3 %3 U-{E% HEDP O &L LT
—HEREZHEHT L TWD, £70, KEMEDN/NSWH 7L (< 1)
TORBRT — X125 ROOHEE) &, FmENP KN T

(Tryal)—) TORBRT—ZIZESL [HooHE] TEHESN
TW5,

KRR MEROBRELZAF L, KINIZIH T 5 HEDP ©0— HEIE
X KO OHEE | T 0.753 pglkg RE/H, TEDOHEE ) T 3.623 pglkg
KE/HEREEBSN TS, (BRE3)

b. XEIZHITHERE
FDA 1% 2001 4, red meat (T8 FH 4 2 7 7E O FERR RLA 2 DWW TRE
iz 3206 U, 43%55 B ko HEDP #E @B B % 0.08 ug/kg A/ H
(5 ug/ N/H 49) & A~OME % & 7 R E B R E % 17 pg/kg
RE/H (1,025 pg/ A/B @) LRIEL TS, £72, 2009 4F, ZENR
A 5 B O EEER BIANZ SV TR L, Y ek Sh e i & 2 8
53 182 pg/ N H %2 4 FE0 RFEHEEE TR 502 pg/ AHIZHIRE L, 640
wg/ N/HEREL TS, (ZR1, 27, 28, 29)

c. BRMIZHITHERE

SCVPH (2003) 1%, kil (p97) OBt RIcHEK S X, (KHE 65
kg OREAD, BHERE A COLEEL L 7-3 1 kg 2B L7-854 OEE:
feflit sk > HEDP OfEHE % 0.17Tmg/ A\/HLLF (0.0026 mg/kg
RE/BLLT) EHEEL TS, &5, ECETOC (2001) @ EU IZ
B OHEAO—-HEREN 32g/ N/HEOHRENL, ZOfEE LV H
FETWRIZ A~ 7= 100 g/ A/ B &2 FVC, iEmFEEERLIA|H sk o
HEDP ®»— H#BH &% 0.26 X103 mg/kg KH/H L #HZHL TV 5,

(2 3)

8 FDAIZX D, ADKEL 60kg & L7-#HE
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d. #—RArSYF7 - Za—C—5 2 RIZBIT5ERE

FSANZ (2005) 1T LAuiX, @FEERRA 2 H LIcHBN, i, R
W} VB3~ DR IC L D5 HEDP @ — HHEE&EIL, EHHE T 0.11~
0.15mg/H, 95 /X\—t& > ¥ A JLETIE 0.28~0.35 mg/H TH-7= &
INTW5, (BHE4)

@ HAEIZHITIHER=E
feEsEiEa T, Ed (p104) DJECFAIC X 2 i@ FEEE LK A sk
HEDPOEE & (IEDOHEE])) &, FR24FE AR - RBFHEND
HonsEMO—HEBIREA LIS, B3E (B2 —ANWNETY A
Br<o) . BREH (Vr ARORN - BB ZER<) . W (hA, Y
——VHZR,) ., BREKORE (Wi (@R i
A BEHAIND ERELT, B £ 640 L0 IRINY
HEDP] ®— H{EE&#%0.0014 mg/kg AE/HRE LHEL TW5,
(141, 142)

PLELY, REMFES S LTE, IRINY THEDP| OH#tE— HER
X, 0.0014 mg/kg {KE/H & |l L7,

(3) #U 2 &
® BB ITEHERE
a. ER#EICEITHIEREDHE
2004 FE D 63 M AIZBWT, JECFA 1%, BFEEERRLHFIH kD 4
75 UBO—HERELY, 1.9mg/ A/HE LTS, (BH3)

b. XEIZHITHER=E

KETIH, A7 7 U BRITIGRASHE & LTHEY b TEY .,
1972 £, ¥~ ABEREICHE S < GRASYWHE O — HHEEEEE
WED—BE LT, A7 X UBo—HHEEREICOWVWT, 12~23
22 A CIEEY 0.82 mg/ A/H (B K 2.24 mg/ A/H) ., 2~65 5% Tl
W) 2.00 mg/ N/H (BcR 5.26 mg/ N/H) E#ESnTWa, 7272
L., REITRRLEEORRENSH D LS TWD,

T, TOHRERINT-ELTND GG OT-HETIE, 47 % ik
O— HHAEEEREIZ SV T, 1982 41X 7,850 R K (3,533 kg,
0.046 mg/ A/H). 1987 4£1% 7,570 K> K (3,407 kg, 0.044 mg/ N/
H) LafhvTnd, (104, 143)

c. F—RA+J Y7 - Za—I—F U FIZEITHERE
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FSANZ (2005) (2 XX, @FFEEA CUB I NI ~D AV
2 IR X DB EIEL, FET 1.1 mg/H~1.6 mg/H, 95 /%
—t XA WET 2.5 mg/H~3.5mg/H ChH-o7T=, —F., &7 X %
DR ALAST HR OB EEIL, FXIE T 331~399 mg/H, 95 /X—t&
Z AT 696~992 mg/H L ENTW5, (BE4)

@ HIAEIZHETHERE
a. BEBRICERMIATWSE

BRENZBWNTA 7 Z VBRITfRERMY) TR & Tk
. FEE L TOMHANRED LN TWS, BE, BICERSATWS
ENGEAKE] L LTCOF 7 X U BORICHONWT, AAENRINYHES
CERK 22 1) 12 v TN oOFM M ERAIC K-S < —
AR EIEL 1.147 mg/ A/ B, BAREER LS (Fpk 24 45) 12 Xh
E THERGEEE) [CE s D47 & e ERFEHEICE S — AER
13 0.868 mg/ /A, &EN T35,

Fo. BBEICBWTA 7 ¥ VERIZBE RN TEisiR) 12
HENTND, BESEFHEICLIE, BTNy TEkEMEE ©
R EIE 100,000 kg/4F LA S TWD Z L, TEfkIE
) O28MN A7 2 BERELT, A7 % U BOFREHES
20,000 kg/F-& L, 2 XV BEMBERERE 20% D ERE, BADOAD
12,800 7 ATER L., —HHEEEIES 0.342 mg/ N/H E RSN T
W5,

L7el- T, ElffHAEICE S BERmmil ko —HERE
0.868 mg/ N/ B & BEfETRINY) i 3k 0 — A EUE: 0.342 mg/ AN/ B & A&
L., BEOA 7 Z VOB E L TERSA TV — HERE
121 mg/ N/HEBFEH LTS, (B35 144, 145, 146)

Fo. A7 X UBBOKEICK T A EBEEIL 200 mg/ A/ H EHEE S
NTW5, KEAO—HIEMEREIL, KEBHFIC X 2 2 E R %
FHA (NHANES., 2007~2008) (2L Y. BV < 86.7 g/ N/ H
v, —Ji. BARANORIHEEREL, ERERF - REREICLD .,
BLEHEIL 3.3 g/ AMHE SN TWS, b Z Enn, fRE%HE
I, WIEOREIC LD EERELS B AB TR SMREL, BHAA
DERFERDHKDOA T 2 OB IEIT B, LM% T 123 mg/ A
/H @ EHFFL TS, (B3, 147, 148)

49 200%53.3/86.7=123
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b. if-GHREEZBFAERE

FEESEFER X, JECFA I X piaFAIE kO A7 # oD —
HEEE (1.9 mg/A/H) CHSx BRICHIY & LTRSS TH
LED 1.21 mg/ N/ Z NG LT, A DEFme s Bko
Wy (427 2 ) ROBEICHEE SN T A MO RN E kDA 2
2 UMBOHEE— HEREOGF A2/ 3.1l mg/ A/H EHH L TW5,
(M 3) 2B, BEEFHEICLE, Bk (p101) OFEERERIC
BWCAZ X VEBEBBRE SN, RARBKOA 7 # VETH D AlHE
PEREWE LT, MELTWRNWESRTWS, (BF137)

U bEXy, KEMHESE LTI, mIEko4 7 2 CBROHEE —
AHEEEREIL, 3.11 mg/ A/H (0.056 mg/kg ARE/HGO) LML 7=,

(4) EFER
@ BHNZEITSHER=E
a. EF#EAICEITHERE

2004 D H 63 M2 AITB W T, JECFA 1L, EEEHL RLAI WL 14
Peidr - ML &2 RR72Wga, BEERIL. AT NS R sh & Ol X
HEIERY & L TRMPIZIERE T2, B HREEEE L CRHME S
N, BEMIESZ525 D TIERWE LTWD, iEFEE R Ak
OWER OB ET — Z 1320, B (B oEIEiT, B&me LT
FHEINTICHEA SN L OHEKEOENR, X502V EEZILND &
LCTW%, (B3, 19, 22, 133)

@ ELAEIZETIERE

a. BE. BICERINTLWSE

FEESHEEL L, BAERICERSN TV AEIBROBIC oW T, [FH R
FE - e A (2001~2003) 17 & 28 EED— H #EHE (3.32 mg/ A/H)
b LD, BYEEHEROEHR OB RES 0.44 g/ N/H ELTWD, 728,
WEf2 OB BRI LB EE LM R ERE, GEERH Y, b 0B REs
BRT 2L HHROBIEIT 044 g/ N/ A SHITBAD LD EEZBN
HELTWD, (1)

b. H-HEERUVELREICL > CTERAEMNT 58
7o FRESERE L. A BRI (I, B A &
CREOKY 5 A ER TS LRE LT3 Y . JECFA (T X 2 Bk i

50 {KH 55.1kg & L T
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Btk A 7 2 o —HERE (1.9mg/ AN/H) (2SS, i L
el SIA] ) HSROFEE O — B EIRE %K 10 mg/ A/H (1.9 X 5 =10)
ELTWb, (1)

FeESEzEE T, ZOBRE (U 10mg/ A/H) L BARICERINT
WoHE (0.44g/ N/H) ZEE L. WA HEEERRIA] O HIZH
kT HEEEE L VY Z EAEBFKEH CTHICEIRIL TWas ELTWD,

V. BmiRZETM
AREMGAR L LTI, SR NEERRRA ) (B4 2 L eMEICfR 5 m A
RN ENRE, ML BIZRO BN Do 7o 2 & R OUIN R D FeEme 545 25
ey TEEER) . W T1-e R U T oL 1-UR AR B RN
W T4 28] o Y THER] RO Nafgibok#E] 12X 5REGR-AT
HHZENL, TNHOMSI D S Lidlkik, HEDP, #7272 gk Ui bk
DL ENETLR D3 R 2 it Lz,

F 7o, A HEFFEERA ) OERICBWT, 7 X UBOEHIZLY,
WA 72BN ERSNDGERD D, | ESINNTWA I EnD, A7 %
BT B2 LRMIAR DRI O W T H R L7,

B, W THEEE ) [Z oW T, I TEER v A RO TEg{b
I TN OFHE (2013) IZBWTHIROLZ MR ARG ST
D, RRENRE, BEE BIZEHINY THERE ] OLEMIZREEA L S5 RIER
DT, LR, RNENEE, B E LI TEEER ] oRethicBRe s
CEELMAITRD BTV AR, ZD7d, AFHliE T, Y [Elg) o
RNENEE LK O MEICAR 2 F O RFHIITH T, 51T, BRI R FRH CREICE
WMENTWHENHEYBZ N EBEEE X, I THERE ] (2 O\ T, i &
L CHEICERA SN DHE. BEMEICBENRVWEEZ LI, ADI 245 ET 54
L7 &l L7,

AEMFER L LTI, ChbOMBERE 2, RAMICRNDEA B
) OEAMCET BFMEATT) 2k & L,

1. BEER. 849 % U

(1) BEFEE

EEERE D22 EMIT. JECFA TN FSANZ (2 L AuiE, &5 THencK, B
F R OFEBIZ i S v, 2 ORI L ShvTn s,
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EHERE D IRNENEIZER 251 L2 MG L7 fE R, B ORI A 4 {F1E T T,
RN HERE R L KR K ORI S, MIETEER ~DOBITH D72 e 3
bz, £, BAERIZBW T, EEFERIIEICHRE, @8Rk FE M ORI
DEESND EEBEZ BN, — T IRICEMEBEIEFESRE L, & B3 EIRL
7L ThH, OENTOMIN, SHICHIEERIZA-TZELTEH, pH DKW
BNTIIZETH LD, BENSMBAN CIZIERENICOMIND LB 2 b
72

ARMAFA S E LTI, @BEFRRICOWTAEKRIZE > TREMEEL D Lo 7k
i aws e Y e AN A

AREEFFHAE S & LT, dERIC > W CaME RN, KIE R 53 R OVE 4
T ORBREAE 2 MR L7 i R, WERR I BRI S H D L ITRD b T,
7w b 13 EBEEERE O R GRBRICB N TH < &b 0.25 mgkg (KE/H GEFE
fiel LTC) TIXEMERENBED NPT & T, T2, BRAMIZHONT
BT CE D AITRRO 2o T,

AHMFHAES & LT, Iy Nafee) KOEA 7 2 D BoOEPEICBIT 5
HeE — HEEE % 0.105 mg/ A A/H (0.0019 mg/kg KE/H) LI L WD
OO, HE - AEREOEIIEERRICB T 2HMERMENOHEE LD T
HY ., BRALOREHIL, TGRS LV MATREEZRDL Z Eng< | B
HRORFEZBNTH, HHEZEICLVNTEBEEZR2 b 0LH D Z L0 b, B
fe DL ENVE R OMENEIRED 2 7 = X A% FBE UL, EEOBREIL, Bk
E—-HERELYD BHEYRVVETH D LB X T,

L7edo T, AFEMFRES & LT, BER O EN., KNEIHED A 1 = X A
FREEERRICB T 2BRKOEEOBIEZZET 5L L b, DY TH
HEFRICHOWTIIRMHROBIENZ <, ADI 28 ET 2 MLEITRVWEE X
TWAZ D, Y NEEERE) N & L bz SN 56, ©48
PRIZIRE N 72 W E B 2 b0, ADI 2R ET DMLV I L, 7o, (A
UL <o At AkFIzHoNTIE, %k (pl1l) +5,

(2) BA Y32 UL

WA 7 2 IOV TiE, FDA (2000) 725, e & @427 % B OEME%E
WEEE L TRAEMIZEZ TWDL Z E2BFE 2, AEMFAES L LT, Wi %
WS & LR 2 Rl 5 2 & T mEERm L OB A 7 F R A R
AR 72 REMAS AT RE &I U 7=, WS sis) NBEERE A O ERICB W T, [

109



TJHEUBOEHIZID A7 X BN ERENDGERND D] EINTED,
JECFA (2006) (T JZAVIE, o0 TR oD it i i S v O R B2 1, iR 7% 213~220
ppm THDHDIZXI L, @A 7 # U FElE 14~25 ppm THDHEINTWDHZ &0
H, TORIIZI0MBREOEND Y | WA 7 & VEEOBREITIFEEMIZITEEE
Bl b7 nEeE 2 b, IR RA] TEFEE A NI & L g
HEIns56., WA 7 & URICET 2L BMEICREIT RV & L,

2. HEDP

HEDP O (KIBHIEIC A% 5 &1 R A it L7 e, 5 1 5023515 2 WRUL R A3
WEEZ DR OIS AT b OIT T, R R O TR S 5 13
M BT S LB B,

AREFHA S & L CliZ. HEDP IZHOWTAERIZ & - THEEMEL 25 X 95 7
Lo A LA E AN A= g

AHMFGHAES & LTiE, HEDP (T oW Tatkmte, KIEHR G2 & OEFRS
AR OT VL7 M ORBREGE 2 R LT2RER, A X 52 i R AT & 5-alER
25, 1.3 mglkg {A#E/H (HEDP & L C) % HEDP ® NOAEL &l L7z,

AEMEFHES L LClX. HEDP IZOWTHRENAMEDOBRAIL /20 O LT L
7=,

T2, B MIBT2HMAEZKREF LIRS, HEDP - 2Na # G20k &35 %
I X AEMWERIZERS & LTOME - & (200~1,000 mg/ A/H) 1IZHD
XEHLEZLGAICRDONL2HOTHY . BATRINIYE L TV EOEBTUCIA
%2 DR EITRR D B &I L7z,

AEMAFHES S LTX, Y THEDP, o2 EICBITAHE — HER=

(0.0014 mg/kg IKH/H) % #1325 &. HEDP ® ADI #4E$ 5 = & A5
EHIWT L7z, AREMFHAESE L TR, /X 52 ARREARGERBE N ELNTZ
NOAEL 1.3 mg/kg {K&E/H (HEDP & L C) ZRi#LE L., 2245 100 TR L
72 0.013 mg/kg {K#/H % HEDP & ADI & L 7=,

ek, TAEIZBW T, HEDP - 2Nalc oW ik, ‘BHRIE SoibE42 1
ELTEIRNE L THEBINTEY, 200~1,000mg/ \/HOHAETHE ST
W5,

3. ¥V % Uk
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A7 2 UBROENEBICR D IR Z R L7CRER, ZE A ERRIREh, —
AR S LD 03, 7R ORITERENE IR & L TIFET D & B2 b, —#iT
NEWAERE~E D IAEN D LB R BT,

AREAFHES L LTI, 27 X UBBICOWTAERIZE > CHERE L 725 &
S IR EEMEIT RV EE X T,

AHFES L LTI, b MBI AR EZRA LR, £ 2 Vi s
DRYTUATY v — LA EBR LA, RIS, IR0 &
NELOO, BRIEMY E L TODEDERICIE 2 HEMEOIRAITERD bR
V&I LT,

AEMFHES L LTIR, A7 Z U BICHOWTAMEREM, RIEE5FHME, 4
A ORBAGE 2 Rt LT R A7 2 Vg a fe b L7257 513X NOAEL
UG D Z ENFRERFANBD N2 osTob DD, 7 5% Ui%E 23.2%
G NV TNV — v ERE LT v b 91 HERERGRBRNS, MY
77U Er—®O NOAEL IZH2W\W T, KEHETH 5 15,000 mgkg K/
H (i< 13,200 mg/kg AE/H, M<T 14,600 mgkg AE/H (M) T 71
to— bt LC)) LWLz, T, A7 X UBOBNBAMEIZOWTHIET 5
HMRLITRO b olz,

AREMGFHES L L, WIWBEkoF 7 2 U BoINEICB T HHEE —H
T 3.11 mg/ A/H (0.056 mg/kg KRE/H) &Sl L7z, —FH, fEEHFEH
FIZL L, BREICB T 2R ERSHRKRO A7 7 VOB EEIX DM, MY
¥)¢ 123 mg/ N/H & &R T3,

AREFEMHES E LT, A7 & i ith L) 51X NOAEL % Hkr4
L2 ENARERMANRD SNRNoTob DD, A7 X2 Ui%E 23.2%&Te b
TINT Ve — a5 LT v b 91 AMREHRERBRNS, NUT LS
JEa—1® NOAELIZOW T, kEHAETH S 15,000 mgkg KE/H (KT
13,200 mg/kg {AHE/H. WET 14,600 mg/kg KAHE/H (MU T A7 U kr—)L
ELQ)) LR TWAHZ &, Flo, BERDHKROF 7 Z BOEBREIL,
TN EOHTE —~ HIEREZKEL RS20 THDH Z L LB ETIEZ, &’
myy T4 27 & ) S E L ClEblIcER SN 5468, ZEEIBEENR0N
EEZ BV, ADI ZRET 2 MBI &l LTz,

e

4. BEEEEKFER
iR kA FE DL EMIT, JECFA O FSANZ 12 LiuE, & &d Tlenizk

111



B OEEFC RS, ORI & ST b,

W LKBEORNENEBIZR DA LR LR, v &7 —BEHEDORERIC L
DEHCHITRB SN, o, BN OERA AV HFIETE TIN5 Z & T, K
LR LD EEZ BN, £, BREBREICBWTH, AED A 7 =X LI
K0 EBBEKBITZIRKERRBICOMINDGEDN SN EEZ LN, 728,
2T —BIEMHIZOWTIL, FELKMEERZEN NG TEY B MCBIT D #
7 —BIMEFDOES b HME SN TWD, —J7 ARICE MR SRR R D 7R
L., BEFERLZELTYH, AENTOMEIND EE BT,

AEMFHAES S Ui @i bk FIIREH 2210 TR WER TIRE s EE
ERTHLOO, WMUNER IRy HEEEKE] & LTk RBEIT S
(2 7= o Tk, R, DffEZ 5720, AWRICE > TREMBEE D X9 7
BLoEEOBRRII R WEE 2T,

AHEMFES L LTL, B\ bKkFBICO W TAMEME, KER5EE ;O
AT ORBR AR 2 G LR R, 7 > MR 100 H s fil#s O f 5-3008R
26, 30 mglkg AT/ R ZimEE{b/kFE D NOAEL & W L7-,

AREMAFHES L L TE, BIESLN TV S RERRE RN %, @ bkEICH
WCRENAMEORBEZ A5 Z LixTEARVnb o0, T v k18 A Rk
BHRERICBWTHRDAMERRBD Lol LICEBETHE L BT, KD
27 —BIEME~ U A TO+ BB OB EIZOWNTIEL, BF 7 —BIEREOKT
LTWeWne MIAMET D Z i3t ¢, » ¥ 7 —BEMEOER T LTV
WE MZBWTENBAMEDREITH D b nEB 2T,

ARt & LTI, iy Nl ks OB EICK T 2 HEE — FER
% 0.105 mg/ A/H (0.0019 mg/kg K&E/H) LHELTWDbDOD, HE—H
FEREOEIIEREARICE T 2MERYENOFRHELIZLOTHY . BRLD
BRI, TSI FIC L VMR TREZRD 2 LN E < BRADREICE
WTH, HBFEICLVINTEREZR LI Db H D Z &0 M b /KFEOLEN
K OENENRED A T = X L & BT, EEROFREIL, Bl OHEE — HEHE
BLY HBHYERWVETHD EE T,

5T, Wi NEEELAKFE ] ICHOoWTIE, BED U X 7 EFHEE IRV T
REERNHESNTEY ., HEBRILKFRIL, BEEHOZERANEBER L KEE 5
L, IFRELRTNIER LR, ) L3R TWAZ Ehn, @iy XA 7%
HHAE N 22 S, R A ISR B LKE) DNEET 5 2 Lidene
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E27,

LI »> T, ARMFHERIT, AR S NOAEL 2561 T0no b
DO WEEACAKFE DL EME, KNERED A I = X L EEOHERE, B/ED YU X
7 EHEEZSE L, NN DERICKSE ) e L CEIcER s o5
By BEMEIRER 20 EZ 2 b, ADI 2% E 2 0BT Lfllr LTz,

B, A E T —BIEE T A ZEBWTH B EORAENED LTS
m, ElRo B0 e MO 2Bk EOEEOBREITIIEFITEVVETH
DOARICERL7ZE LT, B NOMERFEIHFMAET DN A XX —EE T
X T —BLADEEHRIC L VBB AKENMGH SN Z s, X 7 —BiEk
DK FLTWAHE MZOWTH, Uy HEEL/KFE ] BNEMY & LTt
RAEns5a, REMIZBREITRW EHIB LT,

PLEZEE 2 ARBEMFHES & L i I EsE NaFeme ] | 12T,
AR OB H S X AR SR & L CEENCE R SR A A . LAVEIE
N AR |5 Bt
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<BI#K 1 : BRFA>

UER) 4 TR

CHO F ¥ A =— X « NI RZ —PIE SRR

ECETOC European Centre for Ecotoxicology and Toxicology of
Chemicals : Wb E EEEMEL L OEEE ¥ —

EFSA European Food Safety Authority : BN £ 5722 2% RS

EU European Union : BKN#E A

FASEB Federation of American Societies for Experimental Biology :
KE AW R B A

FCN Food Contact Notification : £ fnf%filid %0

FSANZ Food Standards Australia New Zealand : | « =2 —— 7
v R R ERET

GEMS Global Environmental Monitoring System : HiERER 5B o
AT A

GMP Good Manufacturing Practice : i# 1EAi# i # #

GPx TNEFF XN F X H—EF

GRAS Generally Recognized As Safe : —fixIZZ R E AR IND

HEDP 1-Hydroxyethylidene-1, 1-diphosphonic acid : 1-t a2 &% ¥
TF VT o-1,1- VR AR R

IARC International Agency for Research on Cancer : [E S 201
£

IMR-90 t N AE VR R e 1 B A R

JECFA Joint FAO/WHO Expert Committee on Food Additives :
FAO/WHO & [Fl & iR R H ik

L5178Y ~ 7 AU X fEM

NHANES National Health and Nutrition Examination Survey : 4 [E i
FERE A

OECD Organisation for Economic Co-operation and Development :
TR B /) BR T B

Prx NIVFF UL KX

SCVPH Scientific Committee on Veterinary Measures relating to
Public Health

Trx FAL RExT

WI-38 CCL75 | b b filifphe 2/
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<hl#f 2 . FEFHERRGE>

AR E R AR S B &5 | BHEROE R E 5= PR R R O EMRAES Ok | B3R
558 5 XX 28 H 7 v b 5 H it TREH HE10 DT | BEEEEEA | 0. 60, 120, PR RITTH D RRBRICEB T S Kriiger &

(B FER2) i aR Y (@EERE | 240, 480, 960 NOAEL %5 biu7au &l LT, (1977) (&
38%. it | mg/kg (KE/H H76)
bk GEEE L L0

28 HH 4 20 T 14%., WHEfe 0. 6, 21, 420
27%) mg/kg AR/ H
GEFEE & L70)
7 H 5 HIH 0. # 1,400 ppm
GEFEE & L70)
8 3 [ R 7 v b 8 3 /N K REHE T PR 0. 1, 10, 50 A ARHTH Y ARBRIZE TS Veger &
£ 12T mg/L ; 0. 0.13~ | NOAEL (375 5 72\ ECHIlr L7z, 1977) (&
0.15, 1.3~1.5, M77)
6.5~7.6 mg/kg
K/ A
7 H HRER 7 v b 7HM /N K REHE BEERRIR S | 0. 3.1, 6.2, AR THL Y ARRBRICEK TS | Juhr D
%1008 | 4 GEEE: | 12.5. 25, 50, NOAEL (315 b 7au &l LT, (1978) (&
40%. R 100, 200 ppm fH35)
bk F# GEEEE & LT)
14%. M
27%)
10 7> H MR 7> b 10 2> A [ ok e, VT BEERIE S | 200 mg/L AR THY , ARBRICKIT S | Juhr D
L W Y (EFEm NOAEL (315 b 7au &l L7, (1978) (&
~ 7% A | 40%. EER M35)
ELE Y b RN bk
INDAHS — G| 14%., FEfg
AFF A 27%)
13 1 [HiF R AN 13 JE TR O EegiEdiiid EEEERES | OfKREGHMTOo | &5HO®2.5 mgkg AHEH/H (&5 1~ | OECD
B4 10 | % GBEEE | mg/kg (KEHE/A 22 H) THE1ILIHLT, SELEIC, (2008) TH3|
un 5%, i GEFEE & L0 Jiti 5 oifn, WA, EEENME2EE | H (Gaou b
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ABRIEH AREREE B ARER I e ik | BERE WS 5 ARBRAE AR R R GE S OHW | B8
& BEiE {bk% QL 1~22 H wohiz, (2003) JR#&
4% 10 | 15.3%. EF | T0.75 mg/kg 1k SR TR
un fi% 16.6%) F/H, %523 0 | ®EF@T.5 mgkeg KE/H (&5 1~ | (BH31)
LI, 0.25 10 H) CHERES 2 PE3ETS, 5.0 mg/kg
mg/kg AH/H RE/A (%5 11~22 H) THE 4 BAE
GBEEREE LC) | =, 5.0 mg/kg AFE/A (5 11~22
& BEiE @5 1~22 H H) ~CHE1PC, M3 PLELE, SELCH)
#4510 T 2.5 mg/kg 1K Wz, HEREMRE K, MRAENTR
U H/H, #5230 | oo,
A%, 0.75
mg/kg AH/H ARRBIE, R OBP CR G HE&A
GREEEE LT) | BLTWaE L bz, OECD OiEH
EagiEdiiia @5 1~10 H THREOMELE O TEOFMITA
M 12 T75meke k| ITHDH b, FRBRIZETD
i /I, #2511~ | NOAEL 1345 5 4L 7au & HIr L7238,
22 HT 5.0 BEHOICB W T, #BRpwEo# 52
mg/kg KH/H ., B9~ 2 FEAT LSRR 0 LR o T2
B 23 0 DA, ZEnn, A L 0.25 mglkg IR
2.5 mg/kg R/ | H/H CGEFEE S LT) CHEEMkEREE
H RO LN hoTmEEZLND,
GEEERE & L 0)
7 B R A 7HM /@ WEEERIRA | 0. 10, 100, 200 | HWMEFTRAL OECD
¥ CEEFS: | ppm ; (2008) T3l
15.16% K& #E 0, 1.5, 15, 5 & NOAEL 200 ppm (T | A
OiEEgfb Ak | 29 mg/kg K& 29 mg/kg RHE/H . M T 38 mg/kg & (Leuschner
% 14.39% M0, 1.9, 19, Hi/R) GBEmE S L) 5 (2004) &
) 38 mg/kg {AH i SUA T
GEEEE L LC) | 2720, ARBRITESHMA 7 Bl | 38) (BHE3
HORRTHDZ LITEETHLEN | 1)
b5,
AETE R A TR S AERTE | T b P2 qiiRAv ok AR 200 mg/L A RHTHY . ARBRICEBITD Juhr &
(B FEEE) TR NOAEL X% b av7aw &l L=, (1978) (=
M35)
ATEmERER | 7o b 1022 H | ok e, pT WEERIRA | 200 mg/L A RHTHY . ARBRICEBITD Juhr &
Nl Y GEER% NOAEL (35 b Sl Lz, (1978) (&
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ABRIEH AREREE B FESE BRI e ik | BERE BRI E bR PR R R ORI AES O | SR
~ A B | 40%, R i3 5)
ELEY h PEEAR bk
A i 14%. WEE
27%)
AF R
AR AERE | 7> b IR 5~20 | flok AR 20 | EEEEEES | 0. 100, 300, 48.1 mg/kg RHE/ALL L5 R ORE) | OECD
PEERER A ~21 0% | ¥ GBEEE | 700 mg/L ; 0, WC, BoKkE, B, KEOHEER (2008) THl
32~38%. 12.5, 30.4, 48.1 | W, MIET, AEE, BEEKL. & | A (Muller
Wbk | mgke KE/H IRk (2005) .
10~14%. 30.4 mg/kg RE/A L EEGHEORE) | Weber
BEfE 17~ W CHOK RO (2007) JE#
21%) A SUATERE)
— 4R D NOAEL IXEEMI N AR (M3 1)
O DT & o tz, FAEHRM
1242 %5 NOAEL  30.4 mg/kg {KH/H
S AE B 91 A Bk 7w b @91 HIE | IRAH & e HEDP - 2Na | 0. 0.2, 1.0 %. ©2,500 mg/kg K&/ H & 5HIZHB | Nixon 5
(HEDP) TS 20 ; 0. 100, 500 T, L, EEREEED. HRick | (1972) (&
U mg/kg {AEH/H WT, IREOUL A f79)
(HEDP & L
<) NOAEL 500 mg/ kg {A#/H
(HEDP & L Q)
@1 0. 5.0%; 0.
2,500 mg/kg &
#/H (HEDP &
L70)
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AR E AR B E L 551k | BERGE BRI E b PR R R ORI AES O | SR
90 H [HIFkER A 90 H# TREH AR HEDP 0, 3,000, N ARHTH D Z s, ARBRO | FSANZ
% 15 10,000, 30,000 NOAEL #H|lr5 5 Z LiFT&ERrn e (2005) BRU
un ppm ; 0, 150, Bz, JECFA
500, 1,500 (2006) T35l
mg/kg RE/H A
(Industrial
Biotest Labs
Inc.
(1975a)
T3 T SO
) (R
3. 4)
90 H [HIFRER A X 90 H# TREH AR HEDP 0. 1,000, N ARHTH D Z 0 E, ARBRO | FSANZ
4 3,000, 10,000 NOAEL #¥|li9 25 Z LixT& 7o & (2005) KX
s ppm, 0. 25, EzT, JECFA
75, 250 mg/kg (2006) <5l
R/ A A
(Industrial
Biotest Labs
Inc.
(1975b) JR
Fim SR
) (R
3. 4)
3 A REER 7 v b 3/ AM TREH HEDP - 0. 20, 60, 200 mg/kg ARE/HLL BT, B Huntingdon
2Na 200, 600 mg/kg | RAE OB, FAB K OHIKE, Research
{RTE/H 60 mg/kg RTE/H UL REGEECH O | Centre Ltd,
(HEDP - 2Na | {b. 20 mg/kg KM/H DL LB GBEC, | (1988a)
LL0) RE SIS (M8 2)
CRAR)

LOAEL 20 mg/kg {A®/H
(HEDP - 2Na & L Q)
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AR E AR B FESE L B 571k R BRI E b PR R R ORI AES O | SR
12 7> A M 7 v b 12 722 H1H TREH HEDP - 0, 2.2, 8.6, 216 mg/kg A/ H&5-HEC, JRREME HAZLETON
B 2Na 30, 86, 216 {BIZfES FEL, JECHITIHILE ICHB1T | LABORATOI
mg/kg KE/H 5724k, 30 mg/kg AHE/HLL LGSR | ES
(HEDP - 2Na T, REBEMME], IR A | AMERICA.
LL0) IZBWTIBHIE Y v iz 52 INC,
1k, 8.6 mg/kg AH/ALL L& G5-HED (1984) .
Hc. IO M. 2.2 mgks (K | NORWICH
H/H L ERGRET, ok, L EATON
RO I BV C FTRIKICEE PHARMACE
UTICALS
LOAEL 2.2 mg/kg {KT/H INC,
(HEDP - 2Na & L) (1989) (&
H84, 8
5)
(RAK)
3 7 H REER ~ A 3/ AM TREH HEDP - 0. 20, 60, 200 mg/kg A/ H UL L& G5HEC, B Huntingdon
2Na 200, 600 mg/kg | RAME OB, FAEB K OHIKIE, Research
{RTE/H 60 mg/kg RTEE/HLL RGBT, 5 | Centre Ltd,
(HEDP - 2Na Ak, Yl O RE (1988b)
L0 (8 6)
NOAEL 20 mg/kg {K#E/H (RAK)
(HEDP - 2Na & L)
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3 7~ H [k

e

3/ AM

e

& TEME
M 4

HEDP -
2Na

0. 2.5, 10,
40, 160 mg/kg
K/ A
(HEDP - 2Na
EL0)

160 mg/kg RE/H#GHET, L
(MERES 1 PC)
< —fROIRRE ¢ BT B TCREKBEKE, T
M, ffE, BHREB) O, KD
B, BERML, SEFRIRRE. BlaE b %
FICILEHIORERIIN Z T, EAE
WE R, BRE, ESLAREE. R
RE. PRER, M., JEE. REORE
LR MRIROIE T2 &, SECHl, £
PR S o411
- MR R ONIIR AL R A - R
mEk, ~~hr27 Uy MEEO~ES
0B UREDRD, GOT, ey
ey, GPT., CPK, 7k VR
A7 7B =B, y-GTP, #& 3
7. BUN., 7 L7 F = Kk OREE
ORI mMAe &
R X R (1 6
CBEERE  ECHIEROYNEE & &EN
Mo WM, FECFN M, R
R ORRES i oD 14 Mg )
SV A A ON I BERE - TG =
VELE R, B Bk oD & S OV D I
AR, BB RERGE R, iR o2
i d D VIZBEN Y — VIR O
RENBES ., ETFFOEE S &
T C R Nk i oD FHLAHEA L
 TREALAR AR SE T R O
L BB CHIROZERE, H oY o8
ERIZE, RAE NI E o i
KO EDORIRACH, FELCFITIER
B M ONE S R U 7o 8 R A it
EEoT-85 E AED 5 o, il
DNk, vhia LB TIEE o=
IV U WIR, HANEN O 2o
A AiEsh, BN ORR, 5o
AL O AR, R A T8 o MR

KH b5
(1989a)
(ZH8 1)
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BRI A

ABRAE AR

B iEsE

BRI

#5751k

PR H

&5

ARG R ZE K O R P A 2 o0 iy

b, KSR TR BPRIE, RIE
PRI, BhRYE B USHRAE L

40 mg/kg KH/H L EEGRET,
Mg, AEFBIC, gk, REE, M
i, VR, BREBOWADH D VIEE
RO WG EIE IR TElE

NOAEL 10 mg/kg {A%/H (HEDP
L LT 8.24 mglkg {KH/H)

52 1t [H] 5k

A X

52 1 [

e

S
M 4

HEDP -
2Na

0. 1.6, 8.0, 40
mg/kg R/

(HEDP - 2Na
&L

40 mg/kg KE/H UL LB GRET, (I
MBGPE (HERE) | BB FH T S ¥y
IR AL R DR AR B, I
DZETEIR PR AR - B SRikg o
JEX DM, AT A A REEBE O H
B, #CE AR OBLSIOELIL, AFTIREE
DREE (BGHE%EN G, BIE I
HZEE A R BIEE M, [EIfEHIH 36
HCIHR) MiRAELERE « B 5 0H
o1 40.0 mg/kg {KE/HEET, GOT.

CPK. v UrEr, REE, 7 L7

F=rOEE (FHEHIRKE TZICE

1)

8.0 mg/kg {AHE/H L. EFEGHET, {H
WL (M) . fERFRRAEIC SV
T, BYEE QRS OB, A AT
A FEEWBE OB, 1 fiE oL o
fiLh

NOAEL 1.6 mg/kg {K&/H (HEDP
L LT 1.3 mgkg {K&E/H)

KH S
(1989b)
(B8 7)

FEDS A
(HEDP)

FE DS AAMERBR

<A

18 H

R O

R

HEDP -
2Na

0. 5. 15,
50(30) mg/kg &
/A

FEWSAMETR L

Huntingdon
Research
Centre Ltd,
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AR E AR B E L 551k | BERGE BRI E b PR R R ORI AES O | SR
7 v b 24 /" H 0, 5, 10, 20 (1990) .
mg/kg KRE/H Huntingdon
Research
Centre Ltd,
(1991) (&
B89, 9
0)
(RAK)
AR R A TR “HERAGER | T v b mLERE | 4B | HEDP - 0% ; 0 mg/kg | 3250 mg/kg K/ (fE4E 6~15 H | Nolen &
(HEDP) - AR RTR e 4 22 | 2Na {KTE/H b)) Fehptc, ER (Fu) %o | Buehler
EtEORA R 2 AR 1R AR U ©20.1% ; 50 Do BEENR (Fu) om, EFE (1971) (&
L mg/kg R/ H R (Fan) FoOBD 9 1)
®0.5% ; 250 @250 mg/kg RE/H (2 HAREH B
mg/kg RHE/H ) B5HET, HILRAEEICONT,
TR 6~15 @0.1% : 50 Fi &l UC Foa T, Froo R8N
H mg/kg /A TOMEREA (BEIR) # & B IRE DB
5)0.5% ; 250 A BRECBITAAEFRIE (Fa) %
mglkg /A O (WFETEOHEM) | FuEidy
TOMRBEOKT & Fu BEMWINH D
PERE TR R DR T
A FEFENE e OV AE 1 IS £ 5 NOAEL
50 mg/kg {KE/H
HAEmZAR | v IR 2~16 | RO EagiEdiiia HEDP - 0. 0 (MHEQLE %f 500 mg/kg RE/HEGHT, 54 Nolen &
PR H (NIL# % 255 | 2Na JREE). 100, 500 | ~5 H E CIZREhY 20 PUAZET Buehler
¥ H & 4T R G&H 5 250 100 mg/kg KT/ HEGEET, S (1971) (&
1H&E IZZET)  mg/kg DD Ho1)
&) RE/H
1R AR EegiEdiiid 0. 0 (fEEMLE %) 100 mg/kg {KHE/H (GREIRA) &5
4 20 T WRE) . 25, 50, BT IRIMEE O
100 mg/kg A/
H AR D NOAEL 50 mg/kg
TR O 0. 100 mg/kg & | &HE/H
H/H
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BRI A ABRAE AR B iEsE BRI Bk | BERGE R &5 ARG R R AR A S Ol | B

ULHRAT - AEIR | T v b I - AP iR n | AR HEDP - 0. 100, 300, 1,600 mg/kg (KTE/H#GHET, ME24 | RIS

LIRS SRS 64 HHiH 1% 24 | 2Na 500 (HEDZ) Bl 17 BISFET L, 7Y O 13 (1989) (%
b A2 FRAEAT PE 1,000 (#EDFH), | RO =D 2EIGEE & # 4 i "9 2)
£T 1,500 (D) 1,000 mg/kg AT/ A LA R 5 BE DM
i A mg/kg K/ H B - RERININE], AEURR AR
15 H#fiA BmEm, AR, A S
BAEYR 7 H Do PRI, IRBR TR, RE, 3

= (1,000 mg/kg RE/HEGHET
14/24 Pt 1,500 mg/kg A=/ H £
HEET 17/24 08) | ELE RO H
M, s O RS EiRER AL

- /EHERE : 500 mg/kg 1A/ H B G
DL DRET, RRFLEFERED
KT

< B - BRI FETHR -
R REOIKT

500 mg/kg /A &5 HE Ok

- BBV AR HINPNE], AR
T OMERARAR, PRERCRBIRI, B EE
B, BREE, PRI, POECE O &ER
W AEHT - REEIAR b, KERE K&
OSHE O Megati 21k

- ATRE - AL EME S OZELT, KR
o BIRE EIRE - BERFEORT

300 mg/kg RE/HFGHEOLE

< HEh CARE BN, EAH K
. BERFKT

300 mg/kg AR/ H G OME

- BUENY) CHEARIE R SNl &R
KT

REROEM L

MR D NOAEL 100 mg/kg
RE/B, AEEMEIC MR 5 NOAEL
100 mg/kg {KE/H . FAEFMEITIRD
NOAEL 300 mg/kg {K/H
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HEREE AL B E L 551k | BERGE BRI E 5 PR R R ORI AES O | SR
FWERHE | 7o b IR 7~17 | O Eayiidiiia HEDP - (A3 0. 1,000 mg/kg A/ H LA L #2 5-5 IR B
5 a5 E] 36 [t 2Na 100, 300, - FEEWY) - AR R DK E & B (1989) (&

1,000, 1,500 DIRTF, BISEBRED , FEREER, 9 2)
mg/kg AR/ H IR, BIR, AEIRMIETS, ARARM
&R, HXAMEO M., NEY
ok ik (4
R R RO E OB (s
#) MM L BB OKT (ki
1THE)
2 e GEMEED) 0. 300 mg/kg AT/ H LA LG5
27 Pt 10. 30. 100. <RV EORIE (S RE)
300, 1,000
mg/kg {KE/H AR 100 K O 300 mg/kg A/ H
B G CTH DN R I R O D&
EORMEIL, BINRBRTIERD bk
MmoT,
— R & O A B2 FR 2 NOAEL
100 mg/kg K/ H
JEEME O | 7y b ERR 17 B | SRR D Eayiidiiia HEDP - (A3 0. 600 mg/kg AE/H & 51 JEAE B
FLEB: 53R Nk 20~23 | 2Na 100, 300, 600 - FEEVY - IREEHEINANG], FEAE =K (1989) (&
20 H Pt mg/kg RE/H T, ST (2/28P8) | BIEBNR o9 2)
EagiEdiiia GEmMEER) 0, Do RERARR K OMRMS T, MRE I
20 Pt 30, 100, 300, IR, MG R OB MBI S AENEY
600 mg/kg {K/ | 300 mg/kg (K&E/A LI LBERET, Fy
H RizonWT, FHEMEED S 5B R
o (£ 56 H)
—fx#EMEIC %5 NOAEL 300 mg/kg
RE/A, AR S NOAEL
100 mg/kg K/ H
T L M FWNEEEREE | ELEY b id! i3 HEDP - PURMEEZ G L7220 KEo
(HEDP) 2Na (1989) (&
M9 3)
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REER REEAR B rE % FRBRHR BehIE | BEERE BRI EL 5 ARBRAE AR R R GE S OHW | B8
b MR T LM | EFHRE e b - - - HEDP - 200~1,000 mg/ TEAEPEES (0.1%AR0) | ITkEheRs [ 38 VR A 3T
W (HEDP) (EEFEM &L 2Na NAE! R, YL ERED (0.1%K #£ (2011)
TOf AR W) ETERIERE, BEEHE. WEE | (BR96)
5) Bide. RERE ST T & ONEA KRB &
B OIEEIEI Z OMOFRNER
S SN 24~28 i 3,523 51 | HEDP - FERBWERIZ TG IEEEIEG, 722 | FEIRN e
(EESR i D8 i 2Na B, BIEHZEBLRIT 8.3%., IbAEE | SRR
FA R AR AT OEVEIERIZE BEE (5.2%) T (2009)
b, FOMOIERLEDT FHLE | BRI T7)
DI MO THTE LEIERTH -
LI Tnb,
MEA"HE | B~ (BHLXS | 156HEM s AHIBE HEDP - 200 mg/ A/H HEDP « 2Na OFERUCBIH Lz@IfE | B35 2 i
B (B3 | fERH) (2 AR 95 41 2Na FADHEIL 28.4% TH Y, BEERBIE | WmROHHE
i D B R 5 51LT10 AR onT, BEIEBIEOEmWE (2009) (&
% R ABR) R IES EHLED S H HEDP - 2Na o5l | B9 7)
%k 12 LS RS L 0D S b OB (2
% 12— 10461 | L7700 fl) . W (3f1) ThotlIRT
L, ¥ R—r) W5,
137 —
JL)
NG bt~ (EEOH 156 38 ] iz qu| 55 1 HEDP - 400 mg/ A/H BIVEF OMEE L 45.5%ThH 0 . Bl | B35 E R
ML xR (2 AR 2Na BEATUR S 4 B, TR, ISR | S A rs
#) 5.1L7T10 RS 3HRO LN E I TVD, (2009) (=
WA R IE B9 7)
5HEk 12
17—
e L,
13 7 —
JL)
BRI =N Hifa] A HKHERL HEDP - 5. 10, 20 mg/kg | MR L K HARER R
ABME3 | 2Na LNEES #IF
Gl (2011) <5l
5 HM (1 A RERK 10 mg/kg {KHE H
H 1[&) ANFE 6 (BF10)
Bl
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AR E AR B E L 551k | BERGE BRI E b PR R R ORI AES O | SR
JEBIR A v~ OMEMENN 77 A - 12 % B HEDP - 20 mg/kg K/ H < BIRERIESR Silverman
R QNI 5707 U5 2Na (1994) (&
o= e 9 8)
—/LHI)
A5G- 8 IR GRER | A X 1R AR FrH U | 1~ % PSR TH Y NOAEL 135 61 Bingham 5
(o &2 VX 7 v b 3~13 glkg 1K/ | RV EHIWT LT, (2001)
XhUTINT H (z#10
Utm—) 3)
6 1 [F 5 7 v b 6 3 ] TREH P /e v PR TH Y NOAEL (35 61 FASEB
R g, S RN I LT, (1974) <5l
F U, X H (Renaud
A7 7 Y (1969)
g (% (zH10
5%) EEie 4)
ENEN &
56 H [R5k AN 56 H[H] 1R AR * & | 6gkg (KE/A FEMNAHTH Y NOAEL I35 641 FASEB
TR UL RN E I LT, (1974) <35l
A (King
(1960) )
(M9 9)
91 H fHiRAER Ty b 91 Hf# RE e 7=y |0, 523, 1023, | mHEATRAL Webb
e 25 (A7 %> | 15% ;0. £ (1993)
un Iz (23.2%) . | 5,000, #J E A& NOAEL 15 % (59 15,000 (10
F B v @ | 10,000, ¥ mg/kg KE/H (HET 13,200 mg/kg 5)
(26.6%) X% | 15,000 mg/kg & RE/H, MET 14,600 mg/kg R/ H
WR=aW | EAE (RT3 Ytr—nELT))
i (45.0%)
MH7RD B
VT s
Uyt r —
L)
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ABRIEH AREREE B FESE BRI 551k | BERGE BRI E bR PR R R ORI AES O | SR
30 A [HIER 7wk 30 H# SRR D | ARk FUTLL |0, 7.6, 21.3 FEMATRHTH Y, NOAEL 13A 51 | Elder
£100C | 7V km— mL/kg KE/H AR ] Ty (1980)
v (FoH (10
VERET 6)
VRN D TR
%)
3 2> H R A 3 H TREH K REHE rUTTv |0, 1, 5% ARBPUIIFEMNAARHTH Y, NOAEL | Elder
£200L | ZUtkr— A SRR LT LT, (1980)
v (FoH (10
VERET 6)
VERIND 7R
%)
47 W R 7> b 47 F TREH EagiEdiiia rUTL | 19.6% HAEREOATEMEINTEY, Harkins&
HH 15 | ) kr— NOAEL (X5 5 70720 & fll L 7=, Sarett
un V(T H (1968)
g (10
(75%) & 7)
T
(25%) 7>
5725)
FES AAE FEBAMERR | 7o b 2 ] FRARE O K HEHE NP ) 2.5, 5, 10 M7 T Y — L OEBRICEY | NTP
(FYT AT 50 T yr (47 | mL/kg I B UBOIEL BN DD Z EIiXFEs | (1994) (B
Uer—) X WD T TEHD OO, AU ZUERUSADOE | 10 8)
NHRB b MIZ L 2EENRRKE VD, ARBRIC
VTN HKoSEF I X UBOFMAEITH Z L1
VtEw— TEYITIX A &I L7,
. AT H
RS AR
81%)
AR AR RN | 7o b IR 6~15 | #&0 E R g Fox W |00 1,125, 1,600 | AEFHIEAEFEMEREE L CIREH DI | Narotsky
(7 & B | Rk A 16~20 mg/kg {RE/A EARDOENDI R EREAREEZEDL (1994) (=
ZrU TN un MERESEWZ &, BREmictdd | B1009)
Uto—iL) BMEN R+ THDZ Enb, KRB

BABRIZ SRy T4 2 g ©
AEFH R A I OO R I R & T L
77

127




ABRIEH AREREE B FESE BRI 551k | BERGE BRI E bR PR R R ORI AES O | SR
SRR | 7o b =AY RER - NOToN | A 2B (T4 | AR THY . NOAEL 1315 54 | Bingham &
A= PR R 7V tr— | mgkeg {KE/A) RN I LT, (2001) (&
NV (Fo7H KOT PR H103)
VR ONT (2.5 mg/lkg KE
WS | JR) B
D)
SRR | 7o b AR 1R AR Fofi:AR HEE R U T | xHEREE. 19.6% HREOATEm SN TWS Z & KW | Harkins &
A R DI PN SRR RHTH D Z D, NOAEL Sarett
M, P o—L (F A SRR LT LT, (1968) (&
AW V4 M110)
(75%) K
OT 71
(25%) >
5725)
t MZEIT D5 I N E bk 10 A [ 8 f4il rUTI | BERI Y —0 | 5 3 HREIC—BRRIES. EEE | EFSA
o (Fy a2 ZVtr— | 40%& MEPRD LT SN TWD, (2009) <3l
fi%) v (Ao H H (Hashim
g3 5 (1960) )
(77.7%) (B 26)
DR
3)
G t k - My 4 151 FUTI | 1gkeg RE (B BT R L EFSA
. HilF 7Y kn— V7T kn (2009) <5l
NV (FoH —e L) A (CTFA
Nl (1980) )
(711%) % (zH26)
NH7ie%)
Maximizatio | & b 48 R UtV | 254 Fr 2 | 1% HIPEMEZ L Bingham
n Bk IR U (2001)
(LE=—) By F (zH10
TRIEIC 3)
it
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REER REEAR B ARER I e ik | BERE WS 5 ARBRAE AR R R GE S OHW | B8
ARG #E 35 i M35 <~ 35 [ /€N EitaeR 5 @Rtk | 0. 0.15% ; 0, Bl U2 B LKEOLEENRHT | FA, A
(R LAk R) 1 16 5.9 mg/E#¥/ H HHZEROHEARICL AR THS (1972) (&
PG, %f Z b, RRBRIZEBIT S5 NOAEL fH116)
TRREME 8 TSR &R LT,
Pt
40 H M8 <~ 40 A # /€N EitaeR 5 ek | 0, 0.5% #e 5. L@ bk FE 0L Em N RHT | EU (2003)
8 HHZEROHEARETORKRTHLZ | THIH
PC. %f b, AERBRICEKIT S NOAEL 1% (Kihlstorm
TRREME 8 oA & LT, 5 (1986) J&
un & i SURAE
R (3
2)
14 H 5 <~ 14 H W /€N & BEiE WAk | 0. 200, 1,000, #e 5. L@ bk F 0L ENRHT | EU (2003)
I# 10 T 3,000, 6,000 bHZ N, ARBRIZET D <5l A (Du
ppm ; NOAEL 11§ b av7au &l L7z, pont (1995)
I 20, 42.4, Ji 3 Rl SUA M
164, 415, 536 ) (B3
mg/kg ARE/H 2)
HfE - 0, 48.5,
198, 485, 774
mg/kg AH/H
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REER REEAR B ARER I e ik | BERE WS 5 ARBRAE AR R R GE S OHW | B8
90 H [E#5 <7 90 HH /€N & BEiE i@ER{LAksE | 0. 100, 300, 3,000 ppm # 5T, (REHINAMH] Weiner &
5 15 1,000, 3,000 (FHEHIM CEIE) | HEThRE Ry (2000) (&
un ppm ; B, /a7y o BRoEY BM117)
KE 2 0, 26, 76,
239, 547 mg/kg | 1,000 ppm LI B SEEORET, + f8
{KTE/A IR EL (B4 I CEl1E)
. 0, 37,
103, 328, 785 300 ppm LA B EREOMET, + 45
mg/kg {KH/A MBI (B HIRE CEE) | AR
K ORI & Db
B 5T =gt~ ATHD
C5TBL vV A& Wz R TH D |
Wy Tl {tk#E] © NOAEL %
MW 2 ERHCIZ RO 20D TH D
B, BET—BIEEOKWE 3TN
Y TBRek#E] 2EBRLEGEGOR
BIZET 2RAHTITE T 5 b O &y
L7,
8 1A [ &5k A 8 1 ] /@ ARt 24 | BERLAKSE | DO, 0.5, 1.0, REENHEY TRV &b, KRR | EU (2003)
U 1.5% AW S RE TRV ECHIET L THIHA
IR K12 @1. 1.5% [ (Shapiro &
i (1960)
A SCAR AR
(B3 2)
290 HEFBR | WH 7 > b 290 H 4 /€N K, PT @Rtk | 0. 0.25, 0.5, ¥ 5 L@ bk FE 0L ENRHT | EU (2003)
N 2.5, 5.0, 10% boHZ L, KRBRICBITS <5
NOAEL i3 Hav7a v &l L7, (Roma-
EIEERE T v 0. 0.25, 0.5, nowski &
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i SCAR TR
(B3 2)
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ABRIEH AREREE B ARER I e ik | BERE WS 5 ARBRAE AR R R GE S OHW | B8
KFE 100 HE | 7 vk &£ 100 O | SREKE9 | @B (L/KFE | 0. 6. 10, 20, 60 mg/kg RHE/HESRET, WEEM | IS
AR H ~12 Jt 30. 60 mg/kg & | #ifl (1969) (&
F/H - MIRAELFHRAE c ~~ b 2 Uy b | B118)
. M7= 2oiE < P DD
NOAEL 30 mg/kg {KH/H
90 H [HIFRER A 90 H# TREH AREHE9 | BERLAKSE | 0, 0.6, 1, 3, 6 | &5 L@ER(L/KEOLZEENRT | JIIKED
~12Jt mg/ff 20 g ; 0. bHZEnb, KRBRICEIT S (1969) (&
1.9, 3.2, 9.3, NOAEL (3£ b v 7w &l L7z, H118)
18.5 mglkg T/
A
12 JA AR 7 vk 12 R4 RO | AR EEE kS | 0. 56.2, 168.7. | 506.0 mg/kg KE/HFXGHET, B | FHEDS
(Hiz 6 12T 506.0 mg/kg & | B, (REBMBNE, O, TS, (1976) (&
1)) #H/A R ik oD e Skt T B D I M115)
- MEFAIRA - R EkE, ~T S Rn
vrE, ~v b7 Uy ME, U
RO
PR - BRI O A R
DR, 58 D /N TR R
NOAEL 168.7 mg/kg K&/ H
10 JH IRk iR A 10 58 /@ & e ER{bAksE | 0. 0.15, 0.3, RBOTEICHER DV . M FIFNT | Takayama b
He4 10 0.6, 1.2, 2.4% ; | BRSINTNRNI D, AR (1980) (=
VC. fx HE 2 0, 146, BT 5 NOAEL 134% H vz u & M119)
& 274, 465, 915, L7,
FED 2,652 mglkg &
10 3 /A
i, % I : 0, 208,
sk 382, 701,
13 8@ 1,079, 3,622
i mg/kg RE/H
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un TRV E I LT, 21)
FEBAERR | v TR 30~740 A | fikzk B i k3% | 0, 0.1, 0.4% + THRIBRE OB AERICOVTORHE | Tto &
(C57BL/6N < i PEEAR BRI AT 22 T2 & bk E (1982) (=
v A, DBA~v 3 R AET—BEENELS 2~y R | 12 2)
A, BALB~ v IZHRT D RNBAEITRD RN EE
) Z77,
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(‘A2 77— 24 & DEFEVEINIE DR AR DEE ETT 2 (1984) (=
EME~ o 2 ZLEEMETIRBTHY . AR | IR6 8)
(C3H/HeN) DEMK ORI EERE XD & 5
Kh % 7 —8ik DSAMEDHEHIL T E T &l L7z,
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h~@h 57—
BiEtE~ v 2
(B6C3F1). 1%
hH T —BiEk
~ A
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B HUED — A 7258 03 AU MER R & 7
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ARV LT VT E R
5 B 21t a. = x—3 g R
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b. 32 # b. FuET—3 g R
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6~9 Bif: 10 PG a. f =T —3 g9 VR
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b. 32 # b. FuET—3 3 R
MALE X I /—, Br
G S RN <l DR = e Vi
LT IVTE R
10 B 10 PG a. f =T —3 g VR
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<Ah# 3 : HEDP REE. #EEME>
*® 62 BEFRHNFMERSZPO HEDP REE

A HEDP #%# & (ug/kg, ppb)
zH
kA 58
ol - R 161
ZEW 198
RFE - B (1 [BE)
BT VAV AR N 4.2
REMPKENH D 67.5
RE - B (2 [B0E)
EJIL T VAN AR N 8.4
eI VAV N 135

& 63 EXMIZH TS HEDP O EERE

GEMS KD DFXE =D DFHTE

/FOOD B HEDP %% HEDP 21t & HEDP 58 HEDP {8 H &
a— K (ug/kg, ppb) (ug/kg RE/H) (ug/kg, ppb) (ng/kg RE/H)
VR75 | B3 12.6 0.051 202.4 0.816
VD70 | G 12.6 0.003 202.4 0.041
VD70 | v 12.6 0.006 202.4 0.101
VD70 | E¥ilAE 12.6 0.008 202.4 0.130
HS93 | ¥kt 12.6 0.000 202.4 0.002
HS93 3% 12.6 0.078 202.4 1.254
PE112 | &3 12.6 0.045 202.4 0.716
MO105 | BRI 68 0.014 68 0.014
MO105 | B 68 0.176 68 0.176
PM110 | #&W 198 0.175 198 0.175
PO111 | ZEAWNIE 198 0.001 198 0.001
PF111 | Z&WAE 198 0.017 198 0.017
MF95 | WFLIEAR 68 0.009 68 0.009
At 0.753 3.623
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ENEIZH TS HEDP O EERE

R — EAEICHIT A EIE
g HEDP#% &4 E R - RBRHAE | RAERE HEDP# Bt & HEDP#E Bt &
(uglkg.ppb) | TR (g N/ H) (mg/ A/H) (ng/kg K/ H)

732 202.4 T (HRY 22— 251.6 0.051 0.92
AR ONE T & bR
<o)

BHE 202.4 HE (U AJKON 94.1 0.019 0.35
Bt o BB & BR
<o)

A 68 ZH (A, V—tk 48.7 0.0033 0.060
—UHERL, )

FZEA 198 J=RN) 25.4 0.0050 0.091

FEANNg 198 A (M) 1.4 0.0003 0.005

aR 0.079 1.4
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