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C )

FEEEE LT S 2 i 2 & il NEErmeidAl) i N REANICE A S
WAHWE (Y EEER2 ) (CAS BE&kE 5 @ 79-21-0 (EFEEE LT))., ™ 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 LilfiEe, HEDP, #7 Z gk QiR bk 3 DLV MR
2 L A& R L7,

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

7B WY TEERE | (IS O\ T, W TEEfe v o &) ORI Tig{b
Ny L) OFHEE (2013) IZBWTEHHROZEMHIZR L AP HRET SN TED |
RNEhEE, FMEE IS THEEE ) OZEMEICRBREEECIE2MAITRD 6N
T ZAULARE, (RNEHEE, Mk E LICESINY THEER ] OREMEICBREEELTLIED
HAITRO ATV RV, £, AFHMEERTIX, W TR OENERE
FOFMEIR DM AOBRFHIITOT, &5, BilgIx R FRl CBICER ST
LENPFEYUZ N EHEE X I THEER ) [2oW Tk, B & L Cabicfs
HaEnz5a, BEMEICBEN2VWEE XL, ADI Z8E T 2 L E 720 &k
L7,

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 >\ CAME RN RIER 530 R OV R4
B ORBREGE &2 Mt U 7o fs B, BEEES 2 BRI & 5 13580 HivT
Z v b 13 BMFEERR O &SRRV TR Y 0.25 mgkg KE/H GEFEE
el LTC) CTIIBHEENRED 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 . BRANROEBAIE, T SUIFHEFIC LV IMATREZ®REDS 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 AR FIC OV 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
%%%Ekbtﬁ%mm%%ﬁfé_kf\%M&&U@ﬁﬁ&/&%ﬁ@t
BRI 7RI 23 FTRE &Il U7z, N A DEErER A oERICB W T, 4
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 THDHDIZKF L, A7 ¥ UERIT 14~25 ppm THDHEINTWVWDH I &n
5, TOEITIZ 10 FREOEND Y | A7 ¥ VB OB EEIT FZE I I3 EE
el b7 neEx b, Y DEFERERA ) 2y & L CEtic i &
NH56E, WA 7 &2 CRIZET D2 ARSI RV &Rl L7,

2. HEDP

HEDP OENENREICIR 2 AR L2 R, BROR5ICB I 2 WINRNME
wk%z%my#%®&Wéht%®_owfivf¢&0ﬁ$mwﬂéM5&
N, FICOMT D EF b,

AREMFAE S & L CiE, HEDPIZOWTAERRIZ & - THRERMBE L 725 K 5 7
BRFMII 2N EE R T,

AHMFHAES & L TiE, HEDP (T oW Tatkmte, KIEHR G2 & OETRS
AFVEROT L7 o MEDORBREGE 2 AT L7oRER . A X 52 M [HR AR 575k
226, 1.3 mg/kg K#E/H (HEDP & L) % HEDP @ NOAEL & i L 7=,

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

Fo. b MBI HMAERG LS. HEDP « 2Na 2 By & 5=
W X 2RIWERIZESESMS & LTo ML - AiE (200~1,000 mg/ A/H) (255
XEHLEZLAICRDONL2HOTHY, BARIYE L TOLEOEBTUC A
5B DORREITFRD B0 BRI L=,

AREMFHES L L L., I THEDP) OFNEICE T HHE — HEIE
(0.0014 mg/kg 1KE/H) Z#)ZR+ % L. HEDP © ADI #4554 % = & 23445
EHIMT LTz, REMFHAESE L TR, 4 X 52 ARRERGREBE NGO
NOAEL 1.3 mg/kg {K#E/H (HEDP & L C) ZRi#LE L. 2245 100 THRL
72 0.013 mg/kg {K#/H % HEDP ® ADI & L7,



eB . BAENCZEW T, HEDP - 2Na iI25oW L, BHSRELE DGR B L
L7ZES E L TERBINTEY, 200~1,000 mg/ \/HOHAETHHE I TV
50

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 LR 47 7 VR E B L2 k) 513 NOAEL
ZHIWT 5 Z EM AR ADBRO N7 b OO, A7 7 U WE 23.2%
G NV TN T ) — v ERE LT v b 91 HERERGRABRNS, 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 4% 575
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 DEERLKFE ] 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 NOMERFEIHFMAET DN X—EE T
27 —BUNDOEERIZL Y EBEAKENMGH SN Z b, B E T —BIEMH
DILFLTWDE MIONWTH, I NHEEE/AKE ] BEn & L CiEblicfs
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 Zieidm (LU TeommidAl &vwo, ) HEEER
BIH ) ROFERANCE G SNDWE ORI & L TOFRE R O EHEDOHRE %
TEE L7 (LT MEESEEE) Lo, ) X ammipils NEBEfRERA o
OISR TR, B E LT IRMIE, WEEE, BERR., @I AKFELD 1-t R
X F VT 1,1, VR AR (HEDP) OGBS KIRE TH D, £1-.
T B R ELEAND D, B, A7 X UBOEHEICIY ., WA T X N
AR END2HERHL, | LS TWD, (R 1)

TR, A DEErRe R W ONCRIBEAICEE SN DOMED I b,
Wity EEEEE ] . I T1-8 FaXxooF U5 -1, 1-U R AR, Iy
(0 & mR), Ny THERE | R ONRINY EBRLKE ] O FH®, 4, 212
e, MIREAEF LD, £, B4 7 X U BOIZHONWT, o FRELEE LD
7=,

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

(2) &%
4 o e f )
#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-
ERefxvocF U T 1,1, URARCEE 1% EGte, B, A7 X U
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

12



L0, B TEHSCNIK, BBE, R I A7 Z BB Sh, D
FIRHIE S E LTS, (BB 3, 4)

1 BEE. 8402 V. BERIEKEOLEZEREK
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. mmyy NEFEER )
(1) ERFTDEH
A o EEERE
Hi4, . Peracetic acid
(B4 : Peroxyacetic acid)
CAS B§%& = : 79-21-0 (B 1)

(2) #FR
CH;COOOH (%l 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 faXdveF 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
C2HsO7P2

oM )Z}HG
. ’
N #,}Q‘ '
P P
HO™ "\ // TOH
o0 (BHE 1)

(3) #FE
206.03 (/1)

(4) MRF
BESEFEFICLA2MY 1-v FaxooF 501, 1-UR AR R
DRSHBETIE, 8L LT TAMIE. 1-E FeF v oF U o-1,1-Uk
A4 W (CeHgO7P2) 58.0~62.0 % & &de, | . MIRE LT AR, K5
BOBHRKETHD, | LanTnd, (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 (ZHE 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 &&= : 64-19-7 ([ 5)

(2) #FR
CH;COOH (/i 5)

(3) #¥E
60.05 (M 5)

(4) MHIKF
BREICBWTEAEEANED LILTWDIRNY THEE D ORISR
WT, &ie LT DRI, B (C2H402=60.05) 29.0~31.0%% &L, | .
Pk & LT IREIT, BAEPFORET, FRAZRBMEDOIZE VR H D, | &
ENTWD, (BH5)

6. Hnmy NEfgieKE]
(1) EBPDEH
s - mEefbk$E
H:4, : Hydrogen Peroxide
CAS B§k% 75 : 7722-84-1 (BPR5)

(2) ¥

15


http://www.sigmaaldrich.com/catalog/product/sigma/c2875?lang=ja&region=JP

H20: (ZH5)

(3) B¥=E
34.01 (=W 5)

(4) MRE
s EIC wf@%ﬂiﬁﬁrﬁ LD LTV AR NEEE(LAKFE ] Oy
BIZBWT, &8 & LT IR, Fmﬂtm?fﬁhoz &HH)350~360%
BT, | ﬁh&LTFﬁmi LRy A RN 4 NIGNI b S IRV VAN AV =&

f#mmkw@%éojkﬁméhfwéo<£%5)

7. BV R
(1) &FF
W4 A & g
#i4, . Peroxyoctanoic acid
(14 : Peroctanoic acid)
CAS %§3%7%& = : 33734575 (1., 6)

(2) #FHK
CH3(CH2)sCOOOH

8. EEXIIHRRDIREE

Cords & Dychdala (1993) OS2 i, @EFEERIAIT 1902 H- 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 T4 2 B XRIEETH DN, ™It &ED TisIGEkE) & L
THESNTWAIERNCET DY 2 Mo, A7 ¥ BRI cnd, (&
M8) Wwinm (FHb) THERAEESE) o &R, EMBEIZ, E&F0ED
PSMZERA L Cide b, | LEDLNTWD, £, 47 ¥ VBRIT, BT
wny TERRIEMIEE ] OICbEENDHEND 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 &
NTHEY ., EEEFRA . EEEE N BB LKEBNEEGE I TS, (S
11, 12)

@ XEIZHITHFERKR
KETIE, e DEFERRA) (X, BEEE, 427 ¥ Uk, B, Wb
KFE, A2 % B, HEDP OREHI L EFS N,
x 1 OHHEESO FTHEANRD LN TS, (B 13, 14)

x 1 REIZETLHHmMY NEEFEERA OERAREE

3 LRI A IV CL TEES Ve AR SUEME HERE (LS 2 K i L TR ONATZb D2V H | & &
ncnas,
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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, &
I3t 2 EEEE A OE A 258D Tnen@, (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{L/KFK] 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 & Sz, 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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EDOBREHENLZREL 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 iRk OHEDP % & el FEfg U6 2 >\ CRE
filiZ 5k LT\ D

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

HEDPI(ZSWTCiL, 7 v MEFERAFERBREEICESE, NOAELE

(50 mg/kg KHE/H) &L, NPy MERFEEE LT MNIEH IS
® (5 mg/kg {KE/H) MDIBEREEMAIZERH L RAOEBRUICEE 2 HEDP
OEEE (0.004 mg/kg (KE/H) D1,000/EFU EOETHD Z LTS
T, BERIBEELTELTHLOTIERWVWE LTS, (B3, 22)

F72, JECFA (2006) I ZiuiX, £ RO FER A OFRE X
WEfL723213~220 ppm TH H DIZxf L, WA 7 ¥ U BElL14~25 ppm TH 5
EINTW3, (BHR3)

(2) EIZEH I+ 5 EEm
@ 2003F0 NAEFESHE] O
20034F, Scientific Committee on Veterinary Measures relating to
Public Health (SCVPH) %, mFFRRAIG 2 HuEAl & L CTHPIZEM L
o5& DA B K VL BPEIZ DV TRl 2 5506 L, @ FERE R4 o f I X
DIRE LT O EA T 550 LT N5,

Fo, WEFRREA L BAE OIS XD AR LTEWEIZOWTERE T

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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S, walEHhIRESE LTns, (B2 3)

@ 2005FM NAFFERRA] o5
20054, European Food Safety Authority (EFSA) %, 20034®
SCVPHO R % FiFT L. ZatEIiBEidene LTns,

iz, BFERR RS O I K 5B A KR ONRNIR OBRLITERD 617,
I DAY ROFHROAREMEZZRVWE LTS, (BZ6)

® 2008FM NAFFERRA| 05
20084, EFSAIL, mEFERRIAIOME HIZ X 2 KRN O HELIZ ST
FTAN 2 S L, i EEER S o i I X B ERAImHE E o H B S W TRl T
EOLMEITRDOONT, SORLIERNB/MLETHLEL TS, (B
24)

@ 2014%F0 NEEFEESE] DT
20144F, EFSAL., fEH SN 7-&Rt %2 b Lo, BEFmEAOERHICEL S
HANMPERE O HBIIE 2 I WE LTS, (BIR25)

® BEEH
LT OFIRAZOWTIE, Bkl EErmeidsl) R AEDOR S
PTY A FORERRS E LTCOA T Z U BROFHETH D7, iyl
I DEEERERF) OFMA RS A ITITET TRV, BEGE L LT
R Do,

a. 2009F® A9 BVEBALIIL]l . X9 VBIRITRIIL]
e
20094, EFSAIZ N T AR TR AEMHET A0
VAV ELTD [ F 72 AN TN KON T F 7 &2 g~
XU N OFHE FER L TV 5,

EFSAIZ., R ENTEREICHESL F 7 Z U EOHEHEREN9 gf
A (145 mg/kg KE/H) &&m< . BRI TH 5 7-NOAEL (1,900
mg/kg RE/H) L THORENRBDOOLNRNT EHHFE L., 2
REINTEA T X EEIN D DR OA T & U~ 7 3w DO &)
LR LFEMT DITIEFEEERIAR 2L LTWD, (B 26)

(3) KEIZ&F 5
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1

FBEHEEHEICINE, ER (p18) OFCNIZRIT 5. FFE Dbk RIA|
LgowTaWDAwﬁﬁmw%&kéﬂéﬂéﬁ%@%ﬂfb\

WMELSCEIT LAUX, 20014F, FDAIL, red meatiZfE 3 2 R O FEEE
BENZSOWTEMM A LM L, 2o aiTsnE LTns, £7-. 2009
. FDAIZ, ZERIZMHER T 55 OmERERANC SOV TRl 2 525 L, 55
IZ2nELTnws, (BH27, 28, 29)

(4) A—R +35 U7, :1—9—5>Prﬁwéﬂﬁ

20054, FSANZIZ, #EFFEAODOHEAI L L ORI O\ TEME A
%ML\%MM%ﬂ%ﬁﬁbtﬁmpfgﬁéﬁﬂM\%ﬁﬁ&/M\%M
fEARFBIZOWTIEZ MBI, 7 XV BRIZHOWTIEREICEM E L
TERLTWIELENRD BT, HEDPIZOW CIIHEERE & 8
BRICH 1T HNOAELK OVESR L L LTOMAE L OMIC 4R ENED i
5L LTS, YUbkrs, FSANZIZ, mFERERA O I 2t ORGSR
OB ELTWS, (BE4)

(5) 0t
European Centre for Ecotoxicology and Toxicology of Chemicals
(ECETOC) (2001) K U’Organisation for Economic Co-operation and
Development (OECD) (2008) 72M@EFlEIZ DWW CIRNEIRE, FEMES 0k
BlEErE LD, E LTS, £72. EUlZEuropean Union Risk
Assessment Report (2003) & U TRk /KFEICOWTHENENRE, HHEFD
REBEEEE LD, ELTWS, (B30, 31, 32)

1. FFEEFORZR. FNYEEOME
A&\ﬁm%%ﬁfﬁm&%ﬁ IZOWTIHRIM & LT ORI ELUED R E I
(IR RG] TEEERERA ) ORGSO 5 B, BN NEEERE . Wiy [1-t
Mﬂﬁ%/iv’“)T/-l 1T-URAREE ) RO (427 & V] \ZOWTH
& U TCORER OB EEOREIZHOWT, BAEFEEICR 2080 H
RN S, BREESRD 0N b BRNERIEARIESR 24 &5
1% 1 5OHEICESE, BEATEHEN O RN ZREZERIIX LT, S

BT MO BEFE N R SN D TH D,

7B, USBE NEFERRRIA OO 9 B, TETHAEFEANED L
T DIINY TEERE ) L OUSINY) TEEBIEKE ] 12OV TIE, BRSO
EidfrbhnE SN TWb, B4 27 ¥ VIOV L, BRSNS
HDOTIFRL A7 Z L bKFEELEDRISICE VAR SINLIWETHD |
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HEMREHGTHELEOELZAL TWRNWI &, 6T, WEFEERAICE X
NDWA 7 2 EROBEIIHD TRWRETH D Z &b, @FHRRA Oy &
T, BEACHKEEOREIIITORVWESATWD, (BR2)

AT EE T ik 2k B O R aniEHE BRI AR A DM 2 521 721212
BB DEFER A R OFERANCEE SNLRIIZoONT, £ 208
BOREMOCHBEEORELRNT 2O THLEL TS, (BRI, 2)

& 2 AmMY NAFFFEEF ) RURRFICEESNIVEOEERVRBEES

w4 FRE K OVBLRS L O A 3
R A | FEE RE LW,
B HRS | BRIET D,
fE R | IBFERR AT, B3R, RE, RRALOREGEHOEHE
BHE O BRUAMIE R LTI B 7e v, i mER R
X, BELORFEICH > L, BIERCUIMEER 1
kg [IZD X, EEFEE L LT 0.080 mg LR D 1 —
ERefxyaFUFor—1,1 —URARVERE L
T 0.0048 g LT, BRAKOREHWIZH > TiE, &
B XIIEFZER 1 kg (I2o X, @FEfE L LT 0.220
g UFhol -t bFrFrzF)rr—1,1-¥
RARUERE LT 0.013 g LA TFTOEE CRITNIE
AV
(FE1) B3, RSB T (B, HEibI,
Fiex%) ObLDEETe,
(E2) BAKCEERWIZIE, WL &L,
W FERR fBE ol EET 5,
BT HAS | BROE LRV,
fE I EEYE | EmEERE 1T mEERR A & U T 556 LIAMCAE
LT bian,
HEDP e Bl ET 5,
RO RS | BRET D,
A% | 1 - FedFvzFIUTFr—1,1 —VRARCEBE
XEFERRA S L CERT AL ELSMIER LT
72 57200,
Fu B U | fEE ol EET 5,
B RS | BRIET D,
R IEHE | 4 2 UERIE AT O B R ONEEERRRLE & Ll
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35 BRLAMZER L TidZe b7,

I REMICHRIMNEOME
I BGE DEFR A (B 2 Z eI R D F RIS AENERE, FE L b
D BRI T,

2T, IR DEEEERRA ) 2, I DEEERE) . W [1-e Re
X T VT UL 1-URARCEE W T 2B W TEERE ) &
Oy gtk ICE2RERATHLZ b, TNHDOMITD D Hifd
Fefg., HEDP, 47 % gk ONEmR{b/KFEOL MR D M2 Mt L,

F 72, W NEEFEERA ) OERICBWT, A7 X UBOEHICLY .,
WA 72BN ERSNDGERD D, | ESNNTWA I EnD, @A77 % U
(BT 2RI D RO W T HRE L7z,

B, W THEEE ) [Z oW T, I TEER v o A RO TEg{b
T ) OFHEE (2013) OBV TCHEEROZ MR D M AN ST
BO. EKNEIRE, BEE BICEINY THEEE] OLEMIZIREE AL ST D H AT
RWOLNT, LI, (KNEIRE, M S DI THEERR ) 0L IS %
AL ESELRAITED LI TR,

Lo T, KFHHZFR TR THERE ) OIRWNENRE & OB MEITER 2 L ORET
T 7enwz Lz, (B 33)

AEMFHES E LTE, U EE2EE 2. BRAEMIZHM R HEEERRIA] o
ZAEMICET MO EZITY 2 & & LT,

1. AREE
(1) BEFE
@ BEERICLDIH/HEHER (Kirkd (1994) )

In vitrolZ B\ T, %< OHIp o T2 BER & T2l B O 43 fif ekl 73 52
fE STV D, EOREE, @BFERITZ Y N—8, 77T —EROTF UL
a2 XT T =B Lo THERDMZZ T T, 1T& A EDEESETHIE
HEE130.05 pmol/43/mLEL T (IR F£0.02 mmol/L, B%5EJR 0.3
mmol/L, pH8, 25C. 15%7f]) Tho=n, 7 XM A7 7 —8T2.3

6 IR THEEE I LS 7 ] IZ2DWT, 2018 4E 4 HIZEASEEICR L TR e U CilEulicifl h 545
B, BEMIZBEN W EEZ LI, ADI 28 ET A HLE TRV EFMEEREZEM L TS,
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pmol/Z3/mL, 7EF/aly AT T —E T0.48 pmol/53/mL & N2 &
MmolztInTnsd, (BH34)

@ HomEADRMEE (ECETOC (2001) T3IA (Micke
(1977) ) )
4 COHMIFIZ 0.05% DY E THFERED & RN 2 3B S FH S v T
Do TORER, W 4 FEFLINICIEBEE O 0 MNRD bz & ST
%o MRIMERDFET 2 2MF Tlix, fEEEIL EF L anhTnd, (&
fE30)

@ SvbrB&R. £ NERIZKDDHHAR (Juhrd (1978) )

5 mL &' 2.5 mL @ 0.0025~0.02%i&8FERIZ. TN ZEI 10%D F »~ b
BNEDEERZ 1 mL KT 20%0 7 v N ENEYBREK%Z 0.5 mL RN
TORBRDEM SN T WD, ZORE, IINREDITEFERE D 28~T76% 13
FEER 1B T SN & STV b,

[FHREICB W T, 5 mL & 2.5 mL @ 0.005~0.02%i@EFEER(Z, 100 pL
Dt NERERNT 28BN E ST\ D, ZORR, IIN%EHIZHE
WEfE D 2~42% P HEBIZE LS iz ShTnb, (B 3 5)

@ BAXIZBAIZEITZ9MEIZDLT (ECETOC (2001) T3IH

(Micke (1977) B (p24) ) )

WEEER L, BN (pH2) TIXZETH D50, BEASMIEA (pH=T7) T
TR EIND ESNTND, VATAVRITIVATFF LU ED
BB & ST 5 2 LI L0 BEFFRRITEOMNICERRICE TSN D &
INTW5, (BH30)

® EEBAAVEUHROEL(ZDULVT (ECETOC (2001) T3IE (Micke
(1977) B (p24) ) )
WEEER L. BB A A IEEE T TlE pH FERYIC HERE & BER b K124y
RN DD, BIBA A AFME FCIIEHE L HRIC O Ihb L STV a,
F7o, BEFERONMKDROEE L, REEZ ETFHZ L TERTDHEEN
T3, (BR30)

® MEERBADBTIZOLNT (ECETOC (2001) )

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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WEERR X B WV KIETE LIRWARBIEME 2 L, el s ns 2 &k,
B A A SOWR R S AT AR O JE AR AR~ ORI EE S L MIETEER ~DBAT
I ntEZoNHEENTVWS, (ZH30)

(2) HEDP
® b +EOERGE (JECFA (2005) M3IA (Caniggia & Gennari
(1977) RERIXKRHER) )
t k (10#1) |z HEDP - 2Na (20 mg/kg £#) K O[32P]JHEDP - 2Na
(40 nCi) ZRAOBIREI TR RBEPEwB SN TND, TORE, &5 6 H
% OFEPHEM I T0~90% Th >7- & S T3,

FREICBWT, B (76]) (2 HEDP « 2Na (100 mg) D#% 0 EEM
O[32PJHEDP - 2Na (20 pCi) O#EARNEE G- 21T 5 BB A FEhE ST\ 5,
ZORER., 5 6 H% O[B2PIHEDP K&K D R HEM#IE 35~50%, 3
PRSI T 2 Loyb | IHFR FERIL 0.08% A0 Th o7& ST
W5,

JECFA iZ. b MIBIT2EOER% DO HEDP OWIRIFK <, Az
IZIEEAERBITLRVWE LTS, (BR3)

@ E FMEOERAEBR (Recker & Saville (1973) )
t ~ (B 540 ( HEDP - 2Na (1 H & 30 mg/kg {AE % 3 [I247E])
% 2~3 RS DR S, AR 1 R # 12 30 mg/kg (KB HEDP -
2Na & & 412 150 nCi @ [“CIJHEDP - 2Na % # 05 < & 2 3R A it
ERTW5D, TOREE, [MCIHEDP R thiEit R Kk O hPEtt =R 1x, =i
T 3.1% K TN91.5% ThoTm & I TWVW5DH,

A XTI, Ao 7a ha—a 7T, v b (B4 12 5mgkg KE
@ HEDP - 2Na & & 12 150 uCi @O [CIJHEDP - 2Na Z & O8RS & %
B G FE SN TWD, TOREE, HEDP OWIIZ DU T, OfE Fa
Bon-InTngd, (B 36)

® E MEOERKE (Heaney & Savile (1976) )
PARS L B HLRRE B (K BE &% 5 45]) |2 HEDP « 2Na (20 mg/kg {ARE/
H) Z 6 22HXIT 12 22 AR EIRSE 28 A Em I TN DH, £0
fER, HEDP ORI 10% ThHoT-E SnTnb, (R 37)

@ Sybk, 99X, AX, FILEOBEHE (Michael> (1972)
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(JECFA (2005) . FSANZ (2005) T3IFH) )

SD 7w b (BEFLWIKE 3 DT, pRARE4 L) | NZ 4% (BE3PL) | A
X O(EHEM 1108, Z4H 4 8) KO L (3 PE) 1Z[14Cl HEDP - 2Na (50
mg/kg KE) XIZ[32P] HEDP « 2Na (20 mg/kg RE) 5@l &35
RN E SN TWD, ZORE, WIERZ, 7y b, UFEFROY LT
10%LA T, A X TIHE10% LA ETHo7=E STV D, 7 v B RS XTlE,
BlEFL I M OVSh 30 O Bh i 53 il A K VAR OB ) L 0 i W IR 2 7R L
meEENTWD, 7 v RS XIZBWT HEDP of#EHIRD b s, 7
v MZBWTIBAMER bR LR NE LTWE, CoFREICB VT,
WA B DRI D RELR & U TRPICHEE S 4L, RV ITFicafmL, 7
v MZBT 2 ERIITK 12 H ThoTmt &N T 5,

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

® YIAR, Ty b, 1 XFOKEHR OKES (1989) )
7EE DO ICR ~ 7 A (4 PC) | 7#o SD 7 v b (MEMES 58) K&
W 20~21 MAEO E— 27 /vK (2 PE) (Z[4CIJHEDP (50 mg/kg) %%
N5+ 5 EBRMAERSN TV D,

ZORER., Bh1% 48 KFH DR PP =R 1T 8~16%, FH P RIL 82~
88% Th ol anTWb, 7 v FOMHHHEIERIZ0.2% THoT2 & S
TW5, vUAKRWNT v FTIEEE% 0.5 K, A X TIEE5% 2 KT
REMFRECELZEIN TS, v U A, T v b RS X THIZHAR
NRD B, TOMOREEIITRD Nzt ShTWnb, EwIx
BNl I TWn5,

F7-. FEICBWT, 7T#EEO SD 7 v b (MERES 5 T) 12
[14CIHEDP (0. 5. 50, 500 mg/kg AEH) % O& 53 25 IR Fi <
nTn5n,

FORER . BHUTEED Cmax IZ22OWT 5, 50 mg/kg RER 514 Lok
THEEGEORME —F L8N (10 £5) BRD L=, 50, 500
mg/kg REHEGHAZ KT DL, EGEOHMEI D &V (20 F5) BMA
BOLNTZEENTWD, Fio, MIEFRE OB EEIZOW T, 500
mg/kg KETERLARDLNTZESNTNDE, (BR 39)

® SvrREOBSHER (KERERRUES VA E21—T4+—L (IF)
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(2011) D5IA)

YEHR13H H & O20H HDSDZ » MZ[MCIHEDP (50 mg/kg) # Hilal#E
NG9 2 BRPFER SN TWD, TORE, BIITIERW B GED BT
D LA, BICRRNZRMBREO b ST D,

F7-. k148 OSDZ v MMZ[CIHEDP (50 mg/kg) % H[AlFE 1 #5-
TORBOEM ST D, EORR, it T~OBITABO ORI L &
ncTns, (B 40)

@D FvrEBREADORMAE (Gurald (1985) )
Z v NEALZERGNIEIZ 14C-HEDP - 2Na Z imhn4 2 B 23 5k < v T
%, TOFER, Wi L7z HEDP « 2Na 2 2% 0.08 mmol/L LA T Tl sz #hifi
PEAERD B, 0.08 mmol/L PA ETIZWIGHEEN LR L7-E ShTWnb,

Gural |2, HEDP OWRIIZ 1352 Ehi 1k DL O IR IS WAFAET D & B4R
LTWb, LML, U A 4RI BES-3 2 REREIINE L T
WTHAHIEL TS, (B 41)

E FMEOERRKER (Fogelman (1986) )

ol Uk N (10 1) 12 HEDP (400 mg/ \) Z R AOERSE, [
BFIZ[99mTc]HEDP % #f kN 53 23k GRERD) &, #a L T/
wWEA (9B ICFREEOE 21T 5 kb GRERQ) 2NEhE ST\ b, iR
DIZ DWW T 4 B [FIER DB ISR & Y6 il &4 & HEDP (400 mg/\)
ZRIFFICRR DR S H 2B MRS Ef ST\ 5d, ZOfEE, HEDP ©
IR 1RO T 3.56% (4 BlOBEMFAR T 3.9%) . RO T 1.5%T
HolzLENTW5, RBOIZOWTEY & RIFFHER L 72BN T,
SEHIRIT 0% ThoT- & ENTW5, (B 4 2)

(8) #94 UEk
® Sv rEORSHE (Hyun (1967))
U 23ig & MIRICHRE L7z Wistar 7 v b (BE4 08) (2, [UClA 2 & »~
i (150 mg/@h¥)) Z5RHIRENEEGF 2R RN KRS TN D, T ORK
R 5% 8 HFIIT, B LI[UCIA 2 & RO 94~98%78 B 1T I
SHIZBICPIRRIC X o THIE S, 96~102%2MR# %52 1), W
Wilto £ SNz SR TV5, (B 43)

@ Ty hrEB~DFRMEER (Greenberger (1965))
Zv b (ME4UT) OEBERT L, ZOEYFIZ[MUCIA 7 # k% RN
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TORBRPEmR SN T VWD, TORR, BN L7Z B EEHD 5 6
1.66%72% CO21Z, 2.09% D KIEMEOEITRH STV S Tn s,
BRI T OSHAER 2> & B S T IR A D 5 6, EhZE
99.4% (ZD 9 H 99.0% 03 KkFH 8) K1 80.6% (LD HH 8.6%70%KFEE
10~20) WiEEEIEMIEE CH 7= & ST b,

Greenberger |X, #5347 Z U BEO—HIZERICRB SN, £
BRICESHEMRBRICRVIAENDE LTS, (B 44)

@ E FMEOEERGER (Schwabe (1964))

B~ (276 (2[4ClA s Z g (2~3 uCi) % OEBCUIFRIRN &
I 2RBNERINTND, EORER, EXKH~D[14CICO2 DHEHIE,
ROBROEGAIT 3~6 kb, EHIRNE S OHET 1~2 %D
LD HAL, RO EEE L OFIRN & 5% O 50 I BT DR B O
BRI, £ 15.4% % N 15.7% CThol= & ENTWb,

Schwabe 1%, 47 Z VEix., PETHNIERGH T ICEENRIN X
N, TO—MNREEZITHE LTS, (BR 45)

@ BEEHR
VBED I RAZHOW T, BAIRNEEIZZ D2 b0 THDLZ 0, 74
>R DO IRPNENRE O GRS 5 &2 BREHT 212130 Y TRV, BRI oW
TOHRTHHZ D, ZEGEL LTRHT 5,

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

SD 7 v b (45 4 J8) (247 % g (2.43 mmol/kg) % ERARPN %
HE3 28BN ER STV D, TORRR, 47 % UERIZHoOWT, B
kI BRI FR SR, AT LoomEMO HEEERN R,
BE T ERMAkZ NI L OREEIZEIINERD b ST
Do ETo. RPPEIEL GBI RIZE O b holcl ShTnsd, (H
fR 46)

(4) @BFIEKFR
LRI i@ b /kFEORNENIEIZBI T % #1L1X, European Union Risk

Assessment Report (2003) THIHINTWHHDEHFLITE L O, (B
32)

® HNAMEOBEIEKER
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a. NAMDOBERIEKFZDD . £/, HENEE (IARC (1999) . Chance
5 (1979) )

W EKFE T MG TE 5 LS Tns, fMilaio
o RU T MR, L Y — ARTEMEE AT BV TR S
. BERIZ LD R S v, FRENIREEIX 109~107 mol/L D &ilH CHAHi
InTVnsrEInTng, (B 47, 48)

b. @EILKFDERM (Fridovich (1978, 1983) )
MIELC ba vy KU TICRETDHIA—N—=FF L RV RALF—FD
EFAC L VIR 1 2 T OMRBHC L BB bkE 1 ok ans & &
nTtns, (B 49, 50)

(a) A== XL FPORLA—FIZ L BBEIEKEDER
202~ + 2H* — H202 + Oq

@ WIR. 7
a. £FREICH T ZH|IR, FMIKIZEHIT5598 (Chance 5 (1979) )
I L AKFIL, ARBEOFTEM L E D, WIL &[RRI IEC AR
S, REMEDN EOREMEIEERICADDIZ LS s TnZpn g &
NTW5, bz, M OIRMERITEmEE LK Z 5T 5 m W RGE6E
ZHELTWDHEENTWD, (B4 8)

b. 4 XHLERMIAER (Shawin (1967) )

MEFEA X (34P8) O RFEIBRAFICEB W CEm{bAkFE (~0.75, 1.0,
1.25, 1.5, 3.0%) Z¥iEiRE L TRERG. /DB OKRIGIZIRINT 2 35k
MER SN TND, ZORER. 1.5%LL EOBERYE O U TR D 2
Wr Al FRERIME TP OKIBRENBD SN, 7=, 0.756~1.25%
OYERWE OB TIL, BHIF., SE T XUIREZEORMOLGE I
1.5%LL_EDO#EERE DU & FERDOZAL D ZRO btz & ST
%o 0.75% ARl OWERYE DRI TIL, K[IBORAEITA SN h-Tz &
SNTWb, (ZR51)

@ R
a. BRIZCKDHHRB (Chance © (1979) . Fridovich (1978, 1983) (&
B (p29) ) . Rhee 5 (2001) )
WL KFEORBEER L LTI X T—F, INFTFF LG F o F
—+t (GPx) . "~ AFL L RFvr (Prx) ERbHHEINTND,
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NET—=RIENA T Y = LW TERT 2ERILKFEEZNH L, GPx
T, HRER O Far FUTIZBWTERBRkFEZR#T 2L shT
W5, (BH48, 49, 50, 52, 53)

(a) GPxIZ&k 58
H:0: + 2GSH — 2H20 + GSSG

(b) hAS—EIZKkBHHKH
2H2092 — 2H20 +0q

(c) Prxlz &k B {tH
IFD OO Lo TR SN E T b
HoO2 + B TF AL R v (Trx) — 2H20 + b Trx

H20:2 + 2GSH — 2H20 + GSSG

(d) E FERPDSfE (Carlsson (1987) )

WER L AKRFEIT, B FEERFICHFET 2V F 4 —BIZL-T, &
DT TFHTT H— MAET T, KEREERITHRNIC RS I, B
ftanstsnTnsg, (1R 54)

b. BRUMNMZIKLSHHKH (Kelly 5 (1998) . Salahudeen 5 (1991) .
Witting (2000) )
bk (p29) oA & T —+¥, GPx, Prx LA, B4 I E, 2%/
—), v T AR, TAALVE U, TVETFE U LANE Y R
2L - T, B\BBILAKRICEI VAL D T OO ARSI, BELTH
nTnstantngs, (M55, 56)

Fro. A7 v rMiEnibkFzHT L TnD, (R 57)

c. EBA A U DER (Gutteridge (1994) | Vallyathan and Shi (1997) )
GEA A (A A Y) ORBAERIC X D@EBILKBEDO KIS (7 =
MoBOR) W28, B Rax I PhANERTDHEINLTND

W, MRNOEA AT xR BEEAELTRBY, 72 P
JRZHEDS S BE A N L ADREITIER 57200, pH OIRTFRF L— h
HINGET DG, XNV ENOEHA TR OBEL, B Refxi g
CANPERTHIREERH DL ESNTVWS, (B 58, 59)
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(a) Zz 2 bR
H209 + Fe2t - OH+ + OH- + Fest

d. EEYEMSFE (EU (2003) )
WERL KT X, BRI LV AW RO SN D1E0, Rk b/kFEH
Lo, BBARE, AMLEME OISO T U, AL UV
IZEARISIC L o T IFEMFC T HESNTVS, (B3 2)

e. £ MERADFHMEKER (Makino 5 (1994) )

b NEEEGMESME (IMR-90) (ZiEg{bkE (2~500 pmol/L) KX
T4 T —¥E GPx ORLERIZFINT 23BN L ST\ b, £ O
F. 10 pmol/L K Oi@BE LK FE Z U L7284, & D 80~90%7% GPx
X o TR, W {LKFREN EAT 2L, AEMEAML T ZZ
—POHEREENBOONEEEN TS, (BR 60)

f. & FFRIMEBR~DFHMEER (Winterbourn and Stern (1987) )

b FRIMERICIEPRIEAKE L O % 7 —E XX GPx [HEAIZRNT 5
ARBRDNERE STV D, TORR, BBRILKREDOMIZII X T —ED
FHENES .GPx OFEHITENTHDL Z ERED LN EIN TN,

(M 6 1)

g. IV MIIHBTFTBHHAET—EiEH (Manohar and Balasubramanian
(1986) )
7y MEEBEIZB T S22 7 —BIEHORENFE SN TEBD, £D
MRIIER 3LV THL, (B 62)

K3 SYMHEHLEEBIZCBITAHES—HEENR
71 5% 7 —EiEM (U/mg protein)

H 6l | =
2.42+0.6 |2.42+0.8 |1.60+0.1
[ s iz 55
4.95+0.7 |3.98%t1.2 |1.75%0.6

@ RBEOEBEZERUVEARE
a. BE, RiE
(a) hE35—EHIBENDIEE (Calabrese & Canada (1989) )
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IRIMERF O T & Z —BIEHEIZ-DU T, 1965 4, 1977 4 K 1F 1984 4
2 by Ty b YURAR A XFEOEYEIC K DA A R LR
WESNLTBY, WFabe MImbEmWEEZRL, 7> PRD~
U AR OEREZ R LI S TWDS, (B 6 3)

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

C3H/He ¥ 7 2, C3Hf/He ¥ 7 A2, YBR/He ¥ 7 A, BALB/cDe ~
U A KO C57BL #i%Ht~ U A DIFNE M OBl BT 5 0 % 7 —BiE
PZRMETHRBRNERENTNWD, TORESE, C3H/He ~ 7 %,
C3Hf/He v 7 A, YBR/He ¥ 7 A & ()} BALB/cDe ~ 7 A IZE1F % ATl
DA HET—BIEHIIRRBE TCho T INTWS, —FH, 1FEAED
C57BL i Zft~ 7 A TiX, O RO~ 7 AN~ JFlgo B % 7 —F
TEME N R E Td o 7278, C57BL/He MUY C57BL/An Tl %#t
CRIEETHY, HIRFERERNEZ o= iR H 5 L ERL TV
%, BEhgo B2 7 —BIEMIL, 2 TO C5TBL HLAM~ 7 AZHB W TH
BETHY, hoRKEO~ T A TIIBETEN-T-, I, BigE b
IR THED T 2 7 —BiEERN & < oo 2 7 —BIEMENMK
VW C57BL Hi%RHE~ 7 A TIL, BDOARITHENRBO bz E ST
Wb, (M 64)

(c) YRORIZEITZDHEST—EFZHEDFRMFE (Feinstein o (1967))
) %7 —CBMiEET VL~ A (Csb), KW ¥ T —FBIMIEET L~
7 A (Cse, Csd, Cse, Csf) KOZEDEHAR~ T 2 (Csa) DX T —
BIEPEIZOWT, IR, pH, B & O« DAL FE Ik 5 s
Mk LERBRAEf SN T\Wb, ZToE, ®h % 7 —FBmiEE
TR MEAH T —BMIEET LV~ T AR NEDOFAR <7 2|
B2 AX 7 —BIENHEORZMHEITRE D I TWD, 7o, 4 fEH
DR # 7 —EBMIEET N~ T ADHE 7 —EBIERIIFRBRETHD
D, FORGMEIT, Csd & Cst OfLAGDLEEZRE, xR b L3N
TWo, ZOZ LiE, EAEREINTEZ T —BH10, FNENER
HOTRETHLIDEBRINTND, (B 65)

(d) IORIZEFTEHE25—EEFHDRFZE (Ganschow & Schimke
(1969))

C3H/Bi ¥ %, Swiss-Webster ¥ A, DBA/2 v~ 7 %, C57BL/6
~ 7 A, C57BL/Ha v 7 A K O FEAZBLENMY Fi (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 2RBAEmMI N TWD, S5, DBA/2 <
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7 A C57BL/6 ¥ 7 A} N C57BL/Ha ~ 7 A2\ T, Mg, O
. B ORI T A DX T —BiEEEZRET AR N ER ST
Wb, TOFMRERIZ, UTOR AKDPE 5DLEEBYTHD,

% 4 TYRFE. BREICBITA2HE2S5—EFHO®

BN 1% 15— (Ulg, ¥4 YEE)
JiF Mk X ik

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 ¥V A, C57BL/Ha YO RIZHEITEHNhEF—

HIEHO

FHAE | Ve | 2 T —BEME (Ulg, FHEHEHERR )
DBA/2 C57BL/6 C57BL/Ha

g | 6 56,800+900(10 34,400+1,40000 68,000+1,000(0

g | 6 36,000-£800(10) 21,000+50000 20,000+600(10

il | 3 630+44 591+16 447+23

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

il 3 91+1 78+1 89+7

miE |5 2,600£40 (U/mL) |2,600+40 (U/mL) 19 | 2,520+70 (U/mL)
(10) (10)

JFl K OB gz 38Tl & 7 —BIEMED | Ric 13 DBA/2, C3H/BI
KON Swiss-Webster TH V) | % 7 —BIEENMEWRHEIL C57BL/6
TholctanTnWb, 7=, C57BL/Ha v~V A TlX, ¥ 7—1Bi&
PENFECE <, B TR o7z TND

1 (C57BL/6 X DBA/2) Ak D Tl OBl D 71 % 7 —BIEMEI,
HEN DX FZHO T OME A~ L, F1 (C57BL/6 X C57BL/Ha) S&#E T

8 IyOEEEIETHIE

9 MR REMRLE TIE, ’\j‘nj‘nf(iat VIBENRB WD, I ¥ T — t(ﬁf&ﬁ\fﬁ%b‘ﬂﬁ%ﬁf@(ﬁﬂmfﬁﬂ

10 Kl 2 e d 2720 3 EIE TR OV ITIR. IR, M O B EmRE TH b 2 EIC Tﬁ&kﬁéﬂf
W5,
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X C57BL/6 Rt L FETH -T2 ST b, £7-. F1 (C57BL/Ha
XDBA/2) Z#TlX., gD A 2 7 —BiEMWITHEm O ZHE LD b
RUVMEZ T L, BIRIEEREOFMOMEAE R LI E STV 5,

Ganschow & Schimke (Z J4uiE, C57BL/Ha ~ 7 A Dl Tl
C57BL/6 ~ 7 AT Z T —BEEE N Z T —B O R =
BFETHLTEO, MW EZT—EEEEZRLIZE LTS, Fo, —K
2, C57BL RiIIH ¥ 7 —BIHEENMENE IR TNDHL DD,
C57BL/Ha ¥~ 7 ADFlE CHEW A % 7 —BiEME 2 R 3Bl #ia 1
BHRIZES>ThHE T —EBORMEPIELS Rolzlch ThDH EZLEL T
%, (B 66)

(e) ¥XIRIZBITHHAS—EEFHDRME (Tto 5 (1984) (EU (2003)
T5IRA))
C3H/HeN v 7 2 B6C3F; v 7 A, C57BL/6N ~ 7 A X C3H/CsP
YU ADKEAINCB T HHE T —PEEOBENEmSN T,
DFRERITIFR 60DLBYTHD,

£ 6 YOATZIEE. 2. FRBICET5H35—€F %

E H 2T —BIEME (104 Hmg protein, FEIfE+IE HEFAFE)
+ & 4 1fn Jir 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/CsP 0.4+0.1 0.4+0.2 33.3+2.6

ek, %Ik (p89) LBV | FMEHFIIEBWNTIN LD~ Y AITIHEE
EARFEZPOREGT 2R A EHMINTEBY . ¥ 7 —BIFEO/KN
~ 7 AT, G ORIEMIRZE DR AR @A o T L STV D,
(32, 67)

b. {E{&AE
t NZBITALZ T —FD3E, GPx IEMHICEHEET A7 /L a—2-6-V
VET e Ra A —+F (G6PD) OIHUCIHEIENZRD 5TV 5,

(a) B2 5—EHRBROEHFE (EU (2003) . Ogata (1991) )
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18T —BIZOWTIL, EE BT D 36~55%Dt b (Kh &% F—
PMAE) . 0~3.2%0Dt ~ (h & Z7—BliE) "BV, ®hx 77—+
MAED & b TIE, DFEMENAR Lz bk FE M S 2 vz
W2 X5 aENIEE (EEY (Takahara disease) ) BNA6N5 & SN
TWb,

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

Flo, EEANCED Z T —BSEO L FOA 2 T —BIEEORIER
T R TOLEBYVTHD, (B3 2, 68)

£ 7 EbME. RE, BHICETS5H535—€F %

714 7 —E{EM (k/dry weight)

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

(b) G6PD B D{E{FE (Hochstein (1988) . Sodeinde (1992) )
G6PD OXIBIZLY, =aF U T IRT T2V VX I LAFRY >
it (NADPH) BEEL ORI NZF A BENED L, GPx (2 X 5l
LARFORBB A+ D L INTND,

HARTIX, 1989 4EKF T G6PD RIBJEO E MIABLLTO0.1%TH
HEINTWE, (B 69, 70)

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

(6) KRFEDFELD
WEEER LB OB A A U AFE T T, ECMICHR, BRIk E L O
RS, BRBREIZEBW TS, B, @BEB(LKEROBEICORIND &
BRXOND, Flo, MEHEER~OBITH D72V EEZIBND, S HIT, & MHEE
WIZ XV EGICHRICGE TSN, pH DIEWENTIILETH L DD, e
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RO N CTIEIERE RIS RSN D & B X b D,

HEDP 13# A #5123

/A AV d

HENE IR & L CTHET D LB A b,

bb,

W LKE T & 7 —BEDORERIT I HELH
BRA A AFETFTHMRIND Z LT,

L7203 > T, BMmFmEIZ
7o, B MEERFTOSXNVAXF X —BIZLoTHofEsnb EEZOND, 72
RN OEIRZERN B TRBY ., &
MZBT DD 2 7 —BIIESEDER b HE SN TN D

B, W Z T —BEMEIZOWTIL., fliZE,

2. =%

(1) BEFER.

BA Y2 Uk

BNTH,

—iBEA

F AR RN EE 2 B,
DIZHDOWTIE, JRP L OEP P S D 1E0 . B
T & A ENTRIN S,

#EH D0,
—EIZ R IR~ Y A

—EDOWIL S T= b
AT B EBEZX LD,
7D D KRNITE

AEbEEX

RE s, £20 LD
KEOWeR LR DEBEZBND,
KEOR oS DLEZABND, £

FDA (2000) %, @FEEE A2 # VRO B LT 51272 > T, i

gl L TG

AFMFA= L L TR

T, gL O A7 H /ﬁ&%ﬂﬁﬁtm =

ORF- (=~

%

E/‘j \—%Z_‘/Cl/\éo

(W 71)

R A R E & LR 2 Bl 5 2 &

) 72 A 23 7T

EWEERR IC BT D B mtEORERKEIZ, & 8D LBV TH D,

AE &I L7z,

= 8 BEERICET S ECEHEDRBREE
e | B | B R E HES oA EME | R
DNA | DNA {&18 | b MM | MRS | ke HE fziE (fREHE | ECETOC
BE | HER Aif (WI-38 | % 32 pg/mL | MALRIEFE | (2001),
(in vitro | CCL75) (i R ) OECD
7E GLP) 42%, R (2008) D7
bk il (Coppinger
5.5%) 5 (1983))
(230,
31)
I A b b hRRYMY | SRR 0.1~5 ppm | 0.5~5 ppm Buschini 5
B (in | /8B T DNA %8 (2004) (M
vitro) B H &K 72)
Y70
UDS Bk | b MligR#ESE | IBEERIES | e HE fziE (GBS | ECETOC
(in vitro | #ifd (WI-38 | % GEEEEE | 32 pg/mL | HALRIEFLE (2001) .
# GLP) CCL75) 31%. (GBEfEE L | T70) OECD
Rl K L) (2008) D]
4.7%) f (Coppinger
5 (1983))
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(3 0.

31)
UDS ik | 7 v k WEERRIR S | 0. 330, =k ECETOC
(in vivo (F344, &8 | ¥ GHEEEEE | 1,000 (2001) .
3k GLP) | K6 L) 5.17%. % | mg/kg & OECD
bk & & GEEE (2008)
20%) L L) D51
(Blowers
HA A g il % (1994)) (=
BES RN 30, 3
1)
7w b WFERRIES | 52, 104 =3¢s OECD
(F344, %58 | GHEFEE | mg/kg K (2008) D]
1t 3 PC) 5.2%, g | H (EEES Al (Nesslany
bk 3 LLT0) (2002)) (=
14.1%, HFfg 3 1)
17.6%) BA[a] 5 1l AR
M $¢ 53k
s | ARy b | HE WBEERRIE S | 6~10 Bt ((REHE | ECETOC
T2 | Bk (Salmonella | ¥) (EFEEE | ng/plate MALRIEAFTE (2001) D5|
R (in vivo | typhimurium | 35~37%. GEEEE E | T TA1978 | H (Agnet 5
. JE GLP) | TA1535, W bAkFE 8 | LT) (10 (1977) .
TA1536, ~9%., HE% ng/plate) X% | Dorange &
TA1537, 36~38%) LT-2 (6 (1974)) (&
TA1538, ng/plate) @ | B3 0)
TA197801D )
LT-2(12)
WHEW%E | Saccharomyc | WEFRRIES | & &= (=35 ECETOC
HAWBIE | escerevisiae | % GEEE | WEEE S L (RS (2001) D]
a1 | D4 36%. g | T 40 RIEFET i (Dorange
LR Ny {bksE ng/mL <) 5 (1974))
ZUH A % 8.5%. Mk (2 30)
AR (in 37%)
vitro) S. cerevisiae | IBMHER 0.2~15 10 ppm T | Buschini &
D7 ppm s (M7 2)
15 ppm THl
fa
RS M LB
# (P450) ¥
BT TIX
P
wimgesk | S WEERIE S | RemHE 728 Yamaguchi &
ERAER | typhimurium | ¥ GEEEEE 9 | 40 pg/mL (TA1978, Yamashita
(in TA9S, ~40%., i (TA1978 | fREHEME(LR (1980) .
vitro) TA100, IS DI, WEE | FEFET O ECETOC
TA102. ~25.5%, HE |l LT) | &) (2001) D5|
TA1535, fe ~ 4,576 A (Agnet &
TA1537. 37%) ng/plate (1977).
TA1538, (TA98 % Wallat
TA19780D br< . ImEE (1984) .
fel L) Zeiger
(1988)) (=
30,
73)

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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S. cerevisiae | IBFER 0.2~15 5. 10 ppm T | Buschini &
D7 ppm [ (BT 2)
15 ppm Tl
fa E
REHE A LR
# (P450) &%
IR TR T
(=33
Yutt, | AR | v B U L oSER | BERRRIRS | 13~259 AR | ECETOC
KRB | HRER Y GEEEE | pg/ /mL LoNSY Wik o= (2001) .
it (in vitro 5.17%., e | GHERE S | A& T OECD
GLP) bk L) 259 ng/ /mL (2008) D7
20%. FERE (fR#EHEYEE | B (Philips
10%) RFAET) (1994)) (%
78 pg/ /mL B30, 3
(feEhmtEl | 1)
FRIEGFLET)
PN a7 WEERRIRS | RS | Bt ECETOC
R CRIFEAH Y GEEEEE | WEERE L (2001) DH|
(in K REMERES 15 | 40%, ®# | T 5 mg/kg | ECETOC i (Paldy &
Vivo) Ut Bi) {bAKE 5%, | IKH, H’EH% (2001) 1%, (1984)) (=
HElE 45%) N5 ARBROFEM | B3 0)
ez &LT SYLEARD Sy
50 mg/kg | HTIEIZ DN T
RE VXA TR
WweLaTwn
%,
MR | TR WEERRIE S | 0. 200, pax ECETOC
(in (CF21,/ Y (GEEERE | 400, 800 (2001) D]
VIvo) W68, KHtHE | 4.5%., WE2 | mg/kg 1A A (Wallat
B TG, B | fbAkER H/A G (1984)) (=
i) 26.7%. WHElE | BEfR & L M30)
6.7%) <)
PAEIGE R
%5
~ 7 A (CD- | #FRIES | 8~150 (=3¢ ECETOC
1, AREMERE | GBEERE | mg/kg 1K (2001) D5
£ 15E, & | 5.17%. e | & (G&FEE | ECETOC A (Blowers
#) {bAkHE LL0) (2001) 1%, (1994)) (=
20%. FERS BehL7-iaEE | B3 0)
10%) HA[A SRR | B OIRN A
M5 DA TH

0. BEMHEORE
BRI
HHELTY
éo

WEERE DA E S A 72 DNA HE &K OB T 2RRE R 2 & L7 Bh

O . REHTEHACRIFFAE T TORBGHEOFT AR D i, R
FAETTIERTERETH T2 &nnb, ARNTORRHEEE

WX e b ntE X7,

N
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BRCHME O AR e, O AEISHEEENRO b -kEHE
DHTH Y MIISED RN BREZITTZbDEEZXLND T EIND,
RN TOBLEEEZBRST HMINIT SR NWEE 2=, Invivo DYER
LAY b STANGE SN Fﬁﬁkiﬁﬁbéﬁflﬂé%@@ LD HAVTEH, REROGE
flﬂ%’/\i‘ﬁﬂi IOWVWTHETRWE S, BEMEICZ LNEE X T,

— L mYNIE I NTZEBEZHINLDH~Y T AE W2 in vivo /IMERBR Dk
% — j:lgﬂrio)}ﬁﬁzpﬁib&b %ﬂfk_o

PbEXy, AEMFHEES L LTCL, @BERRICARICE > THEMBE L 2 5
X o EEEEIT W EE X T,

@ AansH
a. 1BEEEE (ECETOC (2001) . OECD (2008) ®35|A)
7w b (MERE) [ BFERRIR S CEEERE ., IRtk E R ORI L &, )
R OEET2EBEOAMEEERBRAEmR SN TS, TORE, LDso
1% 5.8~314.8 mg/kg AE (EEEE LT) L& TWwWb, (BE30,
31)

b. B4 52 UEEESAY (Ecolab Incorporated (2004) (FR4AXK)
(CALIFORNIA DEPARTMENT OF PESTICIDE REGULATION
(2006) T3IA) )

Z v MZA 7 ¥ CBRIREY GBA 7 2 VR 0.94%. ER(L/KSE 7.52%.
F U B U 2.72%) EROEGT52MEERBRAEHmI N TWD, £
DFER, WA 27 & VBRIREY D LDso 1%, 550~2,000 mg/kg KEH Th -
rclantngd, (M 74, 75)

® REXREGSMH
a. v b, 745, 28AMHEAMEMEHAER (Krigerd (1977) )
7w NI T ZIEERRIR G Y GEEFNE 38%. EA{L/KE 14%. HElE
27%) %#F 9D L ) R EREZHRE L T, BREEEGT BN £l S
T,

&9 HETE
AR | B K | HEsRE RFE S LT) (3
@ | Wistar 7 v b |5 HIH 0. 60, 120, 240, 480, 960 mg/kg

1B FEFR LTI, #enICofEnstantns,
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I 10 T {REE/H

@ |Wistar 7> ~ |28 HfE] |0, 6, 21, 420 mg/kg {KEH/H
I 20 [T
©) Laufer 7 # 5 HH 0. % 1,400 ppm

ZORER, LTOX I RFTANEO LN SN TWND
BHESCHEIZONT, REBOD 480 mg/kg M:E/Eluj:&“%i
TRUMEE A3 FRD BTz,
MEAFRREICBWNT, RERQ@ D 21 mg/kg (AH/HLL R 5
FECTMIET N AD Y RAT 7 Z—BORADNRO LT,

ECETOC iZ, RBO CTRO LN=MIET VA VR AT 7 X —E O/
IZOWT, #BRERG L OEIIARHE LTS, £70, ARBRICD
W, BEEE O BT TOLEMICET 25EMA RSN TELT ., iE
REICERNH D L LTWnb, ECETOC 1%, #REDOIZf% 5 NOAEL %
960 mg/kg AE/H, RBRO@IZ% 5 NOAEL % 6 mg/kg AHE/H, RO

1242 % NOAEL =5 oivz e LTnd, (B30, 76)

ARFMFER L LTE, FMARHTH W ARERIZIIT 5 NOAEL %
Aoy ARAN AR ]| TR Oyl

b. Sv rSEMEKIREEMHHER (Vegern (1977) (SCVPH
(2003) . OECD (2008) . ECETOC (2001) T35IA) . 3
GLP) )
7w b (BBHES 12100) ([CEEFEEZ R 10-1 O X O e 5HEZREL
8 WK G T DN EfE SN TV D

x 10-1 HA=EHEW
F &3% € (mg/L) 011 10 50
mg/kg AE/H L LCHE |0 | 0.13~0.15|1.3~1.5 |6.5~7.6

ZDRER, uT@;oﬁ%ﬁ#M@%MKkéMTw
i 5RECEKEDODRRD L i, Fﬁﬁfﬂi%ﬂﬁ%’f‘%o
7o, AERFENRREO I Rho 710
é&@ﬁf&%&mt/i@%MﬂM@%ﬂtﬂ M EARAFED
NSV AWAS oY

W b O BATR Lz STV D,
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R GRET, AN EEOHN, RMEEO~T T U kg DO
. Bl E O

MR BT,
10 mg/L UL b GRE<, BMBEORER, o =K

B RED BT,

I kXY SCVPH,ECETOC T OECD 1% ARz k175 LOAEL
% MR FHIRR A OfE B2 £ 1 mg/L(0.13 mg/kg KHE/H) & LTW5,
Fo. AKRBroREHHEZ 4 B L L TnD,

SCVPH 3, @EEERIZ DUV T bz S8k = 7= K & 5 2 B I
REBRDOALTH D ML Tud, ECETOC I3, 38 b A7 i S OV ik
TEBR LOT—F 777 NTOAHAARRENRH D | FEEPHLET

/Y
~D B

H5EHERL TS,
OECD %, GLP X TH DI & BOLNTZAT ROV DN
BIRENGBO bLpo 7o 2 & B AIRAE s BEREO T —
AWROENTND Z EEPL ARROEBHEMEIIZLWVWE LTS, (B

77)

30, 31,

lﬁ,\g\ 2 3 N
AN AHTHY . RRBRICKIT 5 NOAEL

AHEMFRAES & LTI,
I SR &I L7,
v FTBRESKEESEEHER (Juhrs (1978) )
BDIX 7 v I (%KBEHES 10 D) (BFFERIESY (GBEE 40%., EER
bk 14%. BEBE 27%) 23 11 O X 5 & 52 EL T, 7 HIMEK
KT 23BN E ST\ D,

0. 3.1. 6.2, 12.5. 25. 50, 100, 200 ppm

® 11 HERTE

1= =T =g

HEBE

(il & L C)
ZORERUTO LS RETANEO bR L SN TWDS, el IR,

AEFERRRE X O B PO EIC B W TEITER D b v Tc & S

Tb \ 50
6.2 ppm LL 8 5 TROK & O
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ECETOC 1Z. #BWEIIARLETHY . WEWEWBORHEL 1 0%
&:t 50~60%3 A L. 4 HZICIE 75% 08 L7-& LTwb, NOAEL

IELILRW L TV D

AFHESL LTH, SRR TS  KRBRIZE T 5 NOAEL 13155
W EHEr L7, (B30, 35)

d. Sy bk, ¥R, FILEY b, NLRE—, RFRXI10H AREIERK

BE5EMHE (Juhrd (1978) )

BDIX 7 v ~ (i, VECRBH) . NMRI, C3Hf ~ 7 & (M, VCER
B) | Pirbright £/LE v b (MR, TECAH) . HantAURA NAR X
— (MEHE. PEBOREH) MOZR TR X3 (MEME, DEORBA) ICEEFRRIE S
Y GEEEEE 40%. WEEL/KE 14%., BFEE 27%) 200 mg/L % 10 7> H [
KB ET 2RBNEM I TND, ZORER, #HEBRWE O &5 (2B
L7 EBITRD NNl LTWND,

ECETOC 1., #{BMmEI IR ZETH Y . #rmnEBoiHE 1 H#%IZ
I 50~60%JEA L. 4 AL 5% L TWA EiEfHL TV,
NOAEL ¥ o2& L s, (BR300, 35)

AEMHESL LTH, A RHTHY . ARBRIZEIT 5 NOAEL
355 DAV &l L7z,

e. 7v M3EMEHZEOKREHAE (OECD (2008) (Gaou © (20083)
J 2 i%%ﬁ\mmn
SD 7 v MIEEFEEIRA Y GHEFEE 5% . iR (LK & 15.8% . Bz 16.6%)
ZFR 12-1 O X ) R GREARE LT, 13 BRI 0G4 250
ERENTWS, k., BBl oW TIL, RABRFEE 1, 4. 8 K113
I pH JIEIC X0 @EE ORERR 2T STV D

= 12-1 HEHRE
| HE GEEFRE LC) V%L

D | &5 WM< 0 mgkg {KE/H HHEMERES 10 JT
@ | #5 1~22 HTO0.75 mg/kg KE/H | {EEMEKES 10 T
5. 23 H AR, 0.25 mg/kg A/ H (16

15 2 2TV R D EFEE L IEFFRIEREROWTREIR L TSI, ARTH D,
16 HZEHERGHETRANGETARD N, HELZEHL TV
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@ |#5 1~22 0T 2.5 mgkg {K&E/H SRS 10 PT
¥ 523 HLLKE. 0.75 mg/kg {KHE/H 0O

@ |5 1~10 H T 7.5 mg/kg {KH/H F BRI 12 DT
B¢ 5 11~22 H T 5.0 mg/kg {KEH/H
#5523 AL, 2.5 mg/kg {AKE/H06)

FORER, FBEEHTROONT-HTEHE L VT oY TR HNT-F
MR RIEER 122 O LBV ThD, 0B, KA WY E &G
B L= BIFER O e o Tz ST b,

x® 12-2 =R

| HE GEEEEE L), BGHIM FET S e B O F
B
@ | 0 mg/kg KE/H (2 HHH) 2L 2L
@ |0.75 mg/kg A&E/H (&5 1~22H) |72L 2L
0.25 mg/kg AHE/H (%5 23 H~) 2L 2L
@ |2.5mg/kg KE/H (&5 1~22 H) I 1 pC Jiti 5 o i, Ailizk
JEE, A B HE N A
il
0.75 mg/kg AHE/H (%5 23 H~) 2L 2L

@ |7.5mgkeg (AE/H (5 1~10 H) ERESS 2 DT | 852 36 Pk KB KX

5.0 mg/kg KE/H (&5 11~22 H) | M4 T K. FE A4

2.5 mg/kg (K&E/H (5 23 H~) Mt 1 pC
It 3 T

B, LTOLIBRFAADED LN EINTWAD, BmiEEHEr L
o T,
MARFHIRANZ BN T, S FEEE O L 72 AL 358D B AVTZ08
INHIFERT—ZORMNTH -7,
MIRAEACFRIREIZ DN T, OFEDETR A VX7 TAT Iy
KOTNY) T A7 72—, METIEH I TLETY O TR
BOLNTZ, LML, ZNOLOEIFERT — X O#HIFANTH - 7=,

OECDIZ. GLPIZAHS L2 B TIXENRZ L TlEHH E LoD,

PG FHNRK T, B E PR IICERE I B2 etz
L TW5,
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PLbEX v, OECDIZ, A#RBRIZEIT S NOAEL%O0.75 mg/kg A/
H. £7. NOEL#%0.25 mg/kg {AE/H L7l L T\5, (3 1)

AFMFHES & LT, AT, RBrogh oG H &2l L
TWa EE B2, OECDOIERT 5 FHEOMME L & O TE OFEMITAH
ThHDZEND, KRBRIZEIT A2NOAELIZE S L2 &l L7223,
BHBOICBWT, #BRWE OGBS 5 BT RO b L)
S22 EnG, 7 E1H0.25 mgkg KE/H GEEFfRE L C) TidE
MBI Nl EBEZ N5,

f. 2w b7 BRE&KZRERE (OECD (2008) T35|IFH (Leuschner®
(2004) REFHRX KR, GLP))

SD 7 v & (M) \BEFRRIEAY GEERE 15.16% &k OEEE{LkF#E
14.39% &= Zte) K 13 DX 5 RFEEHARE L T, 7 HMHKEE
TORBRDPEm SN T WD, ok, #BRWEIZ OV T, ARG 4~
168 KEfEIZ HPLC HI7E & OWHPDEIEIC K 0 B FEfE O R MR 21T 72 &
Y INGAYS

* 13 HExRT (BEEELT)

HERE (ppm) 0. 10, 100, 200
K (mg/kg {KE) a7 |0, 1.5, 15, 29
i (mg/kg A=) 7 |0, 1.9, 19, 38

ORGSR, WRWE OB GIZEE L BT b koo ST
W5,

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

AEMHESE LTH, ARBRICE T HNOAELA MERE L & 12 fem &
TH 5200 ppm (HET29 mg/kg KE/H, HET38 mg/kg KE/H) GBEEE
fel LT) &Lz, 72720, AREBRIIFEGHIMNATHM O A ORER T
D EIIBETOINEND D,

g. REEBESEHEOFLED

17 Jf1z > C 147 mL/kg @ E LT, MEZ oW T 189 mL/kg A & L CTHE XN TV 5,
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AEMPFHES L LTI, 2o 0BRERN G585 Z LD TE 5
FEDONOAELIX, 7 v M7HMEKEGER D200 ppm (K T29 mg/kg
RE/H, MET38 mg/kg KHE/H) (BEEEE LT) THLH, 7w b
13 MRS OB HRBIZ BN T, KV IRVWRE CERERENED D
NTWAHZEICEEL, D7< £ $0.25 mg/kg (KAE/H GEEERE & L
T) TIEFEMEEENRRD NP7 b O &l Lz,

@ HEHHILAMK
ORI L DIEEERE OB AMEICE T RBEE IR DO oo
776
a. SEER

®

a.

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

ECETOC (2001) IZ kT, ~ 7 R CBEEBIE WA A = = — =
VERE, Tee—va VERETCKRBIZEAT RN ERINTEY .
B JE RIS OB RE L7203, MEOFEMIIARHTH Y, B bz
FT IR A D FREM: &V D L0 REOHBREIZE S RN ELE
ZbhbEENTW5, (BHE30)

AEMPAES L LT, KRBRPABHIZLDIBOTHY . 7o, AR
DFFMANAHATHL Z L0, WNPOFHMIZET 5O TIER<, i
FEEE DR DAL B CX 7o B 2 -, —F T, @R OKO& 5
K DFEBAMEIZONTIL, BB TN OWMENRBD NN &
D BT E 22 &l L7,

HIERAESH

Zy FSHAEESEHHER (Juhrs (1978))

BDIX 7 v b (PLEARE) ICEEEEE (200 mg/L) ZERIZH7z - T
HOKBEE T 2RBAER I TWD, TORE, $BRWE o 512 B
L7245 (—EO RO KL OHEALRFHAE) (253 2 2ITFE O vz
Sl ENTW5, ECETOC 1Z., BROFEAIZ OV T STV
EHER LTS, (B30, 35)

AREMAES L LTI, SR RHTH Y . AREBRIZE T 5 NOAEL
I35 DAV &l L7z,
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b. IV bk, ¥YOR, NLRE—, RFTRXI, E/ILEY F10H ARERK
BEABEEMEHE (Juhrd (1978). B#B)
Eak (p42) DOFRBRIZI N T, ERME OG5 IZBEE L7240 (BR K&
ORJE) 1T 2B RO LN hoTot ST b, ECETOC 1%,
AEROFEIZ OV THRESN TV WV EERHLTWS, (BR30,35)

AFMFER L LT, FMARHTHY . KERIZH 1T 5 NOAEL
TEF S 70 Ll LT,

c. 7y MHAERFEASEHER (OECD (2008) T5IA (Muller
(2005). Weber (2007) [REFRXAKHER) GLP)
IR Wistar 7 » b (458 20~21 JB) (SEEHERIEA Y GEEREE 32~
38%. (kT 10~14%, FEfE 17~21%) 23 14-1 O X 5 &K 58
Zag e LT, AR 5~20 BICEKE G- 53 BR A FEhE ST 5,

x 141 HEXRTE
R IE 0. 100, 300, 700 mg/L

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

B

EORER, FHREGHTROONTFHITRIEER 142080 TH D,
R DI, HFORE R OVEICH T AEEIIR D LN hol- b &
LTV 5D,

* 142 EEMFR

B AT A

ISSHLY) e

48.1 mg/kg AHE/HLL E | HUKE, B &, K | KIEKE, BIEREE.
O (ERIEPIAD

30.4 mg/kg (KE/HLLE | fKEDOHD 2L

Flo. UTOMAENRBO bl &L SNTWDH R, BUEDE B iR
HIRY . BENE D DOHWHTTE RN EF R,

12.5 mg/kg AT/ H G RO I T —iBEOMRERED . oK E

DWW, ZHHIZ 2N TIEL, OECD [Z#EMETIZZRWE LTWD 08,
I AHATH 5,
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PLEX Y. OECD i3, 84 ® NOAEL i 12.5 me/kg (K&E/H. 2
» NOAEL I3 30.4 mg/kg {K&/H & LTW\5,

AREMFRAES & LT, ARBRICE T 2 — a2 DNOAELIT R
SR D 72 T = 97, FEEFEMEITIR D2 NOAEL#A 30.4 mg/kg 1A
H/ACHE L, (B3 1)

d. £EXESHEDOF LD
AEMFAS L LT, b OB RO EHE DR A EMIZ
%% NOAEL (Z>WTiE, 7 v MHAERTREAREERER) S, 30.4 mg/kg
{RE/H &I LT,

® ERzZBHT3%E
TEEFEE O OB L2 MBI A2 RIERD b ihoi-,

a. BEE&H
LI DRI O\ TR, BE, IRE OFFR &R ~DIE S ETIZ L 25 AT
HHZEMbEEFEOE MIBT DR 2 BT D130 Y TRV,
BE G L L“Caﬂ%m“éo

ECETOC (2001) (2 XtiE, & F2siH ﬁ‘ﬁﬂx@ W& FouEH L LT
fiEH U7, BRICEIN L 7261 J ORI 27 i & T Tl HE ST
B, FOWHEHA k LTIz, \H@Tﬂﬁ@fﬁ%ﬁﬁ 0.2%LL T, IROBIMNTIX
0.1%LLF. M gsiE < BIXZER TP OERE N 0.5 mgPAA/m3  (0.16ppm)
LLFChivX, ﬁJ/%ﬁz RO Lol S TWb, (2R3 0)

AHMFHESE LTI, 2No0omERROEIIC X 2MATRnwo &
NN %MW@ﬂﬁ’ﬁﬁé%@f&< Fo, MIZRAOBEIC X 5%
bHEINTWRNZ b, WFEEOE MIBIT 28 A2 1K T& 0
EE 2T,

(2) HEDP
D EE=EH
HEDP (ZB83 2 BinmttEORBEIL, £ 15D LBV ThH D,

#& 156 HEDP [ZBY 2 EEEEDORERIE

EEEES S Y T | e | HR%E AR EM | 2K
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=

Bin | EIRZER | ME (S HEDP 0.001~ Fex JECFA
T2 EHRFAER | typhimurium (60%7K | 10 (FREE M (2005) D]
N (in TA98., TA100. | &) nL/plate fb%ofHE | H (Monsant
L) vitro) TA1535. W5 (1977)) (=
TA1537. 7) MR 3)
TA1538) 5 nL/plate
L E R
Ik
A A HEDP - e & Fa INRE B
(S. 2Na 5,000 (TS (1989) (&h&
typhimurium ug/plate bR O 78)
TA98. TA100, 2B 5
TA1535. )
TA1537.
E. coli WP2
uvrA)
~wAY | =w XU NE | HEDP 0.064~0.6 | [at019 JECFA
74— | fifa (60%7K | pL/mL (AT (2005) D7
~ TK #& (L5178Y) BRI (fCHHEYE | 2o % | A (Litton
B (in {LIEGTE b5 Bionetics
vitro) ) 7) (1978)) (=
0.125~0.8 | 0.5 uL/mL fE3)
pL/mL LR
(fCHHEYE | Bk
{EHFAET)
Quta, | Qefafk® | CHO-K: HEDP - e & Fa INRE B
A 5 kR 2Na 0.01 mol/L (ARG M (1989) (=
=4 (in 24 Wil }e | RO F 78)
vitro) TN 48 HERH Wb B
AL 7)
(fREHEE
{LFEAFTE
)
6 FFfALEE
#% 18 HEfH
D [a] 15 I ]
(fFREHEE
b3%)

EIRZERE B R, AR ERR, ~ U7XV 74—~ TK R & O
TIND in vitro RBRICB W THREREORETHHZ LD, AEMHES L
LCix. HEDP IZAKIZ & o TR & 725 K 9 BB fmmthid s v B 2

7’»
—o

Q@ AnsEH

HEDP - 2Na Z#BWE & L atEmwmEicE 4%

DEDRHEND D,

% 16

HEDP - 2Na ER#Z AR E5HERIZE TS LDso

ARG E LT, #® 16

18 0.8 pL/mL (fRETEMEALRFIET) TRMIR & R 2~25 EORRERPBO LN SN TN D,
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BWHE - LR LDso(mg/kg fA#H) ZSH

SD 7 v k 1,340 Nixon (1972) (JECFA (2005) ®#5|H)
(B3, 79)
SD 7 v & () 3,095 ZIRE S (1989) (B 8 0)
(1) 3,136
SD 7 v b 2,400 JECFA (2005) o5/ (B 3)
SD 7 v b 3,130 JECFA (2005) o5/ (B 3)
ICR ~ 7 A (Jf) 1,900 ZIR S (1989) (B8 0)
(1) 2,250
NZ v %% (MEmE)  581~1,140 Nixon (1972) (JECFA (2005) ®#5|H)
(B3, 79)
A X %7 1,000 Nixon (1972) (JECFA (2005) ®#5|H)
(B3, 79)
E— 7 VR (MERE) RS O Bt E AHB (1989) (M 81)
500~1,500

® REXREGSMH
a. v k91 BEEEEHREHER (Nixon 5 (1972) (SCPVH (2003) &
U JECFA (2006) T5IH) )
SD 7 v b (% FEMERES 20 PT) (& HEDP < 2Na # 3 17-1 © X 9 7 $%
HRZRELT, 91 HE BB 1D | 1M Gk 2) RG34 23R
MERINTND

® 171 BAE%TE

HERE (%) (A% 1) 0, 0.2, 1.0
(7B% 2) 0, 5.0
mg/kg {KHE/H & LCTHE | Bt 1) 0. 100, 500
(HEDP & L C19) (B 2) 0. 2,500

TOFRER, HFREFH TR bNT-EBMEITRIZE 172080 T%é
100, 500 mg/kg AE/H & HHED I iﬂifﬂfﬁ%%lﬁ%’\ﬁ MR R
WCHEBR B 5B L - BT b v o T L ST B

x 172 HHFR

M= FREAT A

2,500 mg/kg AHE/B GRABR2) | JE1C. HERRE WD
FRIZBWNT, IREOVH A

BB, UTFTOL D BRATANRO BILT-E S TWDH N, g &S5
(B U 7= B & I L 22 o T2,

19 JECFA IC L 2%
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WMW&gmﬁﬁﬁﬁ@%TmﬁﬁEE@ﬁmﬁ XONSY 4 W N
BRI R A ICB W TR IBRICEILITR D b v o 7o,

LI, JECFA IX. A#BRic#1F 5 NOEL % 500 mg/ kg & LT
W5, (B3, 79)

AEMFES L LTI, ARBRICH1T 5 NOAEL % 500 mg/ ke (K
/B &l L7,

b. v k9 BEEEEREHER (FSANZ (2005) XU JECFA (2006)
T5|H (Industrial Biotest Labs Inc. (1975a) [REMRXKIHER) )
SD 7 v b (KBS 15 JU) (2 HEDP 2% 18 O X 5 2 & 5t %
E LT, 90 HMEEIR G T 28l FEi ST\ 5,

= 18 H=EH%7TE
&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
#a% (HEDP & L)

ZORER, LTO LS BRFTANED OGN EIN TN,

- 1,500 mg/kg REH/AHGRET~EZ v B REDORD, RILEREE
OWY | EEHIINGE] (K | ARinEkE o (#) & OE ko
W (M)

F£7-. 1,500 mg/kg ARE/H EEREDHIFEALR SO MAE & £he L7
DN, BEERE P 5B LT B IR b oo E ST D, 150,
500 mg/kg R/ H B 5-HETE O MALER Y B & 512 B U 7= 28358
Loz anTng

B, UTOLIBRFTALED LN E SN TWDH N, R E RS
(ZBHE L7222 Ll L 22 o 7,
1,500 mg/kg A =E/H &5%1@%t4@tﬁéﬁu75> O BT,
JECFA |3, BRI O FH 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)
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AFMFHER L LTI GFEMARATSH 5 2 Lo b AR NOAEL
AW o Z EITTERNEB T,

b. 41X 90 BHE/EEE®Z 55 ER (FSANZ (2005) RV JECFA (2006) T
5|/ (Industrial Biotest Labs Inc. (1975b) JRZEHmIKiEE)
E—ﬁ»ﬁ(%ﬁ%%%4@H:Hmm%%19@&9&&5#%%

ELT, 90 HMREEHR G- 3B I I T 5

=R 19 HERTE
BERTE 0. 1,000, 3,000, 10,000 ppm
mg/kg AE/H & L CHRE | 0. 25, 75, 250 mg/kg {&KE/H

(HEDP & L Q)

ZORER, LTFO XD Rt ANREO L SN TWD

EEFRIZ DWW T, i&@ﬁ@Mfﬁwﬁmw%hto

MR IR AN 3T AR MEREL O BN, -2 i Bk A FE Db 73
MEA LFOBREICB VT, BETIEFT Y v AREOE(L, T
My~ 7R MREEDOEAILED b=, JECFA X, H &AMt

WA HIVT, R E K GIZEE LB TIERneE LTnd,

RBREIZBWT, &5 THMERLOFEEPBD D,
JECFA 3R PFEALAR AR A 12 B W) TR E AL 338 6D B L7 oy
Sl b, HWERWERGICEELICEETIIRVWE LTS,

FRIZFBW T, 75, 250 mglkg {AREE/H ¢ 5-8E O CHX E & DBy
. 250 mg/kg A/ HEGHEORE TR, FURREZE O
BIVTZ N, Mk, FEXFOBGLIE R STV Ry, JECFA IE, JWERMH
WMFOREICBOTEERRD LN T2 &b R E B
BB L7 T3 E LTW5, FSANZ 1%, REHR o
BRIFIZENE, MR EEROKIEMEMIIZENRBO bz LTnd,

by, JECFA 1Z. A#BRICE T 5 NOEL 2@ HETH 5 250
mg/ kg & LC\W5, —J, FSANZ |Z, ARBRIZEIT 5 NOAEL % F5H
ZET DR BRR AR A O R A2 LT 75 mg/kg KE/H L LTW5,
(B3, 4)

AREMFHAES E L UL GEHN R TH D Z &b Al NOAEL
UM+ 5 Z T TERNEE X,
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c. v b 3 MNAMEEEHREHR (Huntingdon Research Centre Ltd,
(1988a) (RAK) (KBXERHEEIF (2011) T3IA) )
SD 7 v MZ HEDP-2Na &% 20-1 O L 9 2 & 5HEZREL T, 30
A MHREEE G- 23BN EhE ST b

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

ZOfER, FRGHETHEO bNHEFTRITE 20200 TH D,

=& 20-2 FHMEATA

&= = EAT A

20 mg/kg REE/H | PR B INHNH]

Lk

60 mg/kg KE/H | HOE

Lk

200 mg/kg K EH/ | BIRME DI, FAEG K OAIKAL
HLL

PLEXD ., KREARGFABE (2011) Tk, ARBRICBIT 5 NOEL %
20 mg/ kg KE/H R TH-o72E LTWD, (BR10, 82, 83)

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

d. vy b 12 "AREEHEHAR (HAZLETON LABORATOIES
AMERICA. INC, (1984) (X 2 %) . NORWICH EATON
PHARMACEUTICALS INC, (1989) (R%) (KBA{FREZE (2011)
IF T351A) )

Fisher 7 > FMZ HEDP - 2Na &% 21-1 O L 5 & 5843 E LT,

12 » AR G 2 BmAEmI LTV D

xR 21-1 HESRTE

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

TORER, FREFFTRO NI LIZR 2120280 TH D,
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x® 21-2 EHMEATA

& VET A

2.2 mg/kg (KEH/A | B DOE

ULk SR EHLRE 2R 2 BV T PRI IC AL

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

Lk

30 mg/kg KT/ H | REHEINENH]

ULk SR PR AR A IS B W CIBRIIE U oo Eiic B 1T
%24k

216 mg/kg K&/ | REEEALIZHE S BT

H FECHITHLEICBIT 541

PLEXD ., REARFEAREE (2011) 1. AKRBRIZEBIT 5 NOEL %45
bhnwELTnwWs, (10, 83, 84, 85)

AFMFHAES & LCiE, KRBT 2 LOAEL % 2.2 mg/kg A/
HEE X7,

e. YA 3 MNAMEEEHEEHE (Huntingdon Research Centre Ltd,
(1988b) (RAZFK) (KEAAXRFRHEEIF (2011) T5IA))
ICR v 7 2|2 HEDP - 2Na %, £ 22-1 O L5 2E&H# 4% E L T,
3 A BRI G- T 23 BN ERI N TV D,

A
FiEE (HEDP+2Na & LC) |0, 20, 60, 200, 600 mg/kg K/ H

FEORER, FHREGHETRO ONTFHIT RIEER 222080 Th b,

=& 22-2 mMEATA

& AT A
60 mg/kg AE/H | HDEAL
Lk Bl o B

200 mg/kg & H/ | BIRME DRIE, FAEBRKOAIKL
HLLE

LLEX D REAREAREE (2011) 13, ABRIZI 1T 2 NOEL % 20
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mgkg KHE/HE L TWD, (210, 83, 86)

AREPHES & LT, KRBRIZEBIT 5 NOAEL % 20 mg/kg K&
/R &I L7z,

f. 1 X3MNARMEEERSHER GkES (1989a))
E— 7 VR (SHEMERES 4 PE) (2, HEDP -« 2Na &, 3 23-1 D X 9
e GREAZRRE LT, 13 HFRHR G T 23BN FE I N TV 5,

* 23-1 RA=EEXE
& E (HEDP-2Na & LTC) |0, 2.5, 10, 40, 160 mg/kg {AH/H

T ORER, FRGEETRD ONZHET IR 2320 LB TH D,
ek, fem AR TR THINGRD bz, MRS 2 ITicile &
FEf LT\ D,

= 23-2 =HMR
51 FEMEAT R
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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
&R AR TR B OIEAR TN 2 T, KB
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)
REEEICOWT, FETH KL OYE BRI g o
BUET, FETHNIN, TlE R OV gl od 54 00 {EE )
FIRRIZIB W T, FETHI R O BRI Tix, HbLE
RIS B OB & O OB AR AL, B o IE R
M. MR OZENE & 2 WVITRBENZ — VIR O I 72
ENBIE ST, B O E G B C B R oA
HeAb

FRELRE 2R 2 B\ T SE T R OVA & 2%
THIRROZERG . Bd U o SBRiEM, SRS N2
PHEWE DOITEE K O B O AR, JETHIClrifiE
F OVEAZ R R U 72 2 FEME Al B S % 1 - 7218 5 &
BED D o, FFIRONENEE, UlEEEE TILE
DT 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, ARBRIZK T 5 NOAEL % 10 mg/kg K&/ H
(HEDP & L T 8.24 mg/kg {K&E/H) LWL 7-,

g. A4 X52EMEEKRSHE CKkHS (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
RE/H#ET, GOT, CPK, oV 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,

>
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IO RIZHOWTIE, R TFEEICLED2bDTHDHZ L xE ., HEDP
DIRERGRFHEEZ BT 2ERHIE R b2 W0WE D 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 FEIAMEEE (Huntingdon Research Centre Ltd, (1990)

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

(KEBAREFREEIF (2011) TEIH)
<~ AT v NMCHEDP 23 25 O L 95 725843 % L C. sl

PG 2B Em 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 & (& REERES 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 CREY (Fia. F1v)

245 T, Fra 135S HE U, Fip ITIEBEERL
B[R D& G- & ke AT T 2 )
Yy (Foa) 2155, F7o, MEICRE S
iz Fo. Fuo OREMW S DRRE (Fie.
Fob) IZBWTHEATEMEZ MRS 5,

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

H

5 |0.5% | 250 mg/kg K E /| EHEE) (2D Fo B ~BETH 5 L |

WE (Fia. Fin) 23T, Fia (3HR1Z
fit U, Fau MEEVICITATYR 6~15 HITTE
FIRER OG- 217720 JREY) (Fea) %
55, £z, iR 6~15 HIZOAE G X
iz Fo. Fuio OB DR (Fie.
Fop) 2RV TR TR 2 R8T 5,

KRG THERD LN MEAFTRIZER 262D LD TH D, Fie. Fap (2
ETFTEEIIRD DN ol STV 5,

= 262 HMHmMR

Bt

wPEAT R

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

PENL (F1a) FOPBD
SEPENL (Fin) O HIM
AR (Fa) B

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

BEFLIRIREIZ DWW T, Fr &bl LT Foa Tl
Fu, F-EM T ORI (PEIF) #5& & IRE DI
P b BB EMERE (Fo) BOWD (IR
FETEL D IN)

Fip 1) CTOMEIRROET & Fip RFEN D 5 D RE
W AR RO
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U E XD JECFA IZ. B E M ar ToRITRR 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, 1,500@D mg/kg {AE/H

20 HEDOHBOEE, FHAET2HEZRE, 28Eh, 1 #OKE 10 411 1000 mg/kg A&/ H %550 AL 171 10 41
CREL S, TR OME 14 PNIREICH S Ao Te, £ MBEOHE 24 BT MEALE M & B STV D

2 DB OEE, ZEOFEERED S, 1000 mgkg AKE/H HEEGHEO4FAHE 10 #11% 500 mg/kg M@/H e
HGREORE 10 Bl & B STV D
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KB EETRD N T-mIEFTRIIER 282 0BV THS, 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

61




UbEXY, EELIR, ARBRICE T 288 o — ik #E1246% 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 FROD D 12 LT HERSIESE T FL RE2HE S, 9% 21 Ak
FHed Lz, FiRo—idAE% 21 & - FIM L, %0 o F i
FiBlE & U CTAERL 10 BEICET 5 F TEHRK L 72 % I HERE 2 230 S+,
RRAST Fy MEI AR 20 RIS FOIBA L CrEWNATR L IR IR A Bl53 9 %
AREBR NI SN TV D,

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, 200 11 IEIZEARS ST C F BE2WE S, A% 21 Hicae
e 7% - H LB s Eii ST b,

*® 29-1 HESRTE
HERE (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

62



ST/ O L, NEY) D E B2l

7

B ROCE OB (B E7)
HEALE L DIRT (LB 1T E)

55 IR
\—

= 1@
Ml H

i
T

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 REE/H L EOEGRETIRIZIZEIRNE (BA&RE) KOVF
FE - BBl (BEFE) DEHETHALNLTL, L2L, ZOH60F
BOWRREIX, BIEOAFRITEE T2, A% 21 BOWROBKELET
XRDNTRhoT=Z LD, EBEERD Y | BELFRFCIZEART 2 RRED
FEHIIREE 22 b D L BB XN TW 5D,

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. Iy MIBITHIRAEMRRUVEINAREHE (LFES (1989). B#E)

SD ik~ v b (&#fiME 20~23 ) |2 HEDP - 2Na %,

7 30-1 DX O T EREAREL T, IR 17 B0 0% 20 HE T
AL L. HEMIC O W TITO A O ERRE, BRI OW TR E -
FBHZ RS THEERREZITV, KIROBIRIZ O T H BT 255
DN STV D,

BB MR T D0, KB 20 ICOEIRT » & V., R 17
H2 D00tk 20 H & CoifilfR &5 L, F1 IR E2mE S8, A% 21 HIC
el &R - SR U2 BnERER b £ ST b,

% TE
(A7B) 0. 100, 300, 600 mg/kg (KH/A
GEEER) 0. 30, 100, 300, 600 mg/kg KF/H

o

% 3
H

H
E

| <
Re |~

FHREHETHRO ONEEFTRITE 3020E80 THD,
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x 302 HHFR

e R it AT A

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

RES IS, BEEET

SE1C (2/23 JU)

B I EBRAD . MR IR K ORI T 2

BRE EICH IR, DB R OB GICE AENEY
300 mg/kg KE/H | F1 RIcH>WT, AEMEMNOH 5B EEORN
Lk (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.
i H KBRS | 104 g/mL LA 1 KC1 i il
J it
FEIEHR K OME | 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 LER| 104 g/mL L E CNUHE 4], DA sas b
H
fHEGE A | 104 g/mL LA B Ba Cls S il
i H S 4 i | 31074 g/mL JIVT R L U o HEH
H
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ks, WishAR(EN . WIEBMEEN ., LT W AER, ERAREC
X OMEM. DB M. HEE RIS DM, JRET#
BRUEM], IMBEERE R DEM . WmAEM . R W59 2 1E
JEE - BEAUGHHS ST DAEHA R ORIEMER TR oo 7oL s T
W5, (B 94)

AREFMFHAS & LT, ERLo— MRS RBRITHGT FRIMRIT O F kI
SN ® 5 B2, WThICE L, BIBINEAEER X, Wi
10 mg/kg AHE (FRNEZ5) . 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))
SMETERMPESE T, BREIH O = b e —/LHEY T HEDP (20 mg/kg
KE/H) 2 7P AKBELEZ 12O B IR T, < DWBEERNRD b
LI Tng, (B 98)

g. EMIBITHIHMEDELED
AHMFHAE S & LTI, HEDP « 2Na Z A%y &+ 5 EELIC X 5
RIWERIZEIES & LCo ML - 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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Y (A

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)
H (in TA98, TA97, ng/plate WZhb 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,
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@ Z2HEH
FT B R REBRE & LI AMEE I T AR S L TE 35 @
LB ERD D,

x 3 FUFUEORMEN

BrE - R WBRWE LDso 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—) &, K 361 DL EEGHAHREL T 91 HMEEKREGT
HRBR N HEE STV 5,

= 361 HERT
HAEFE (%) 0. 5.23, 10.23., 15
(mg/kg AE/HIZHE22) | 0, % 5,000, # 10,000, # 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 AKEE/H@2 (T 13,200 mg/kg KE/H, T
14,600 mg/kg AHE/HE@Y) L LTCW\W5, (B 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 BeET U Bhob MU 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,

(¢) v b3 AREREHRER (Elder (1980) )
Z v b (BBEHER 2008) (A ZUBET AV BNERD M) TV
NV tvr— L% £ 38D &) GREARE LT 3HHREEE
BHLIEABRPEERmINATND,

* 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{IfF biv/avy &Il L7z,

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

IZOWTHII CE 2RI o2 b DD A7 X UEkE 23.2% 5T b
V7onrZ e —Viikb5 L7y b 91 HEREE&R GRS, b
V7307 YUte—®d NOAEL oW T, Z@mHAETH 5
15,000mg/kg AE/H (T 13,200 mg/kg K=E/H . T 14,600 mg/kg
KE/H (RU T A7 Utk — 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 YU kr—, FV X UBEEHE’I%) 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 o — L2 WRmE 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 EENEEOYIED) OO ~D AR ORENH D LB 2
oo A7 EVEBERNME L THEIT 2147 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 EREAEZGOTMEREN GV &, REmIc
MNTOMEN AT THDLZ b, ARBEGRIZESSEHMY 142
Z W) DEREFEAETEVE D FARIR IR EE &R L7z,

b. FUZIILT)EO—ILDEEIZL SRR
(a) v b=HREBEHERLESHHE (Binghamb (2001) )
Ty NMTHF T B BT RN N T VT ) e —b
@OZF 40 O X 5 RFEGREARTE LT, i =B ET SRR KO
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 52 7 v b (Fo HARDOMERE « PLECRH) 12, &
IR BROT I NS RDTE NI T ) ke — L 2R 41
DX BFEHERELZRE LT, FottROLRAET 3 2> b AR & O
FL &R 72 Fo RO BEFL% £ T, Iz » 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
-l EnTnb, (BHE26)

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) @EREKFR

@ 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
MIWA%Q@EIkﬁékaMMJEU@%?%%%L P kK
FIL in vitro RENEMALRIEFIE FIZR T 23R TIRBEEEEEDR ab ﬁﬁa
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)

alBRAS AEE
FEtE Bt | AR5 % R TE M AL SR (RETE AL SR 2
FEHFET FIETF
DNA 18 | DNA {&18 | Escherichia | < Bk [ EU (2003)
% R coli WP2, D5IH (De
WP67, Flora &
CMs871 (1984))
(ZH3
2)
Ay k 7 v MR E| 1~50 pmol/LL | HEMKFMZ: | ¥ 7 —ED | EU (2003)
R FEMfE, F R | 1045 ] DNA EE2F | Iwnick v, | ®51H
i SOOI | DNA &0 (Churg &
K& LD (1995))
(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 D5l H
(CEFIC
30 )T CHER (1997b))
RPN 4% 5- (B3 2)
SCE & | v My AR B (PLC). | Bk Mehnert &
(41 ; 2,000 nmol/L. | [z (WBC) (PLC). (1984b) (&
WBC, VU~ (=3 B 111)
B ; PLC) (WBC)
EFLEEER M | e HE B (VT79, 5 (CHO) | Mehnert &
il 40 pmol/L CHO) B (V79) (1984a) (&
(V79, 111)
CHO)
Binf | BIREARE| S A X a_X— | (=i Kensese &
ZesRas | B typhimurium| ¥ 2 1k : &% (TA97. Smith (1989)
L (TA97. mHHE 6 TA9S, (EU
TA9S, mmol/L TA102. (2003)
TA100. 7L A % 2| TA1537) IARC
TA102. NR—3 g 9| Bt (1999) D5|
TA1537. e & 3400 (TA100, )
TA1538) pmol/L TA1538) (ZH
V¥ vy RA v 112)
Fa_XN—T g
VE L E
& 4.5 pmol/L
S. & [2YES [ZYES IARC
typhimurium| 0.9 png/mL (1999) D7|
(TA98, A Xu b
100) (1984))
(B4 T7)
S. e & Pt 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—~ | IEf 0.1 pg/mL ({% D51
TK R BR (L5178Y) AL R IE (Procter &
FET) Gamble
30 pg/mL (% (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))
(FREEPE 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 D5 ST Mok 5 (;/3,%!{% 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 SNzl
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 BEAEKROBERRZOREHERIZE TS LDso

EhirE - PR PR LDs0 (mgkg & K
)
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

x® 44 HRAEHRT20
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 BEHBEE®
HEHE (%) |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 HEHZRTF6

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®D) ) )
C57BL/6N ~ 7 A (£ REMEMES 15 J8) (Cdfgfb/kFE &2 £ 4710
Lo ERAZRE L, 90 HMEKEE L, 6 EHEE I 2% T
BRI FERE STV D

x 471 BAEHRTED

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 DD
(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

& 48 RE5HHTE

1% BHERKE | HE (%)

()
Bl | K24 K 0. 0.5, 1.0, 1.5%
B2 | K2 JREF(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 BREHJTE

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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7B, LTFO LD T ABEO b ST DH A, Bk &l L
TRo T,
30 mg/kg RE/H L ET, MEAE(LFOREICS N TmIED % 2
—BIEMEOBD D F8 b2y, A EITD 7R ZoMoOREE
IR B TW2RYy, (B3 2, 118)

AHPHFAS & LTIt ARBRICH 1T 5 NOAEL % 30 mg/kg (K E/H
ECHIT L7,

(d) v k90 HREEEER SHER (g5 (1969) (EU (2003) T5l
) )
Wistar 7 v b (KHERE 9~12 L) [Tl /KFEEFR 51 DX 5 k5
B @ L, 90 HREEEEHR G T 23BN LT\ b,

* 51 FHERE
HE#RE (mg/td 20 g) 0. 0.6, 1, 3. 6
mg/kg AHE/H & L THEGO |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 =R F 266D

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
DEH T HEREZHEL, 56 ARG T2 BN EBINLTND

& 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 FHAEFHRTF
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 ~ U AGIZ MW TH D Z L 2B ERD & BBAMD
HIWrL T E 220 & L7z,

(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 REREGY
AREBE (%) 9 |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 HKENARESNTWANI LD, mgkg REICHE TS Z LI TERL-TZ,

33 Tto & (1984) (Z2FW\T. CH7BL/EN O+ _#5IcI 1T 54 % 5 —BiEMEIR KV & énﬂ\mx ASCHRT
Ao T 55 ® C57BL/6J (22 Tid, Recheigl (1963) IZBWTH - BicB T 55 % 7 —BiGMt
TEWE STV 5,

M BB ITE RIS, BREEIFIHRSNZE LTV,

B HKBEAHESN TN Enh, mgkg REICHETD Z LT TERo7,
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-« 0.4% % 58D DBA ~ 7 2B WT, 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)

KRBRICBW T, & 7 —BIEENEW C5TBL/I6NGO< 7 2233\ 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 —EiEMEIZOWTIE, Bk (p32) @
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~ 72 (C3H/HeN) | [Kh ¥ 7 —FiFEH~w *
(C57BL/6N) | Wh~@E 2 7 —BiEE~ 7 A (B6C3F1) M UMK A ¥
7 —BiEME~ 7 2 (C3H/CsP) (45 18~24 JL) (Zimfa{k/AkE (0.4%)
20% 6 2> A RISKZE LT 2RBMNEm ST\ D, TORR, + 4
15 DYEIEMEIRZE DFAERIZONWT  mh & 7 —EBiEED~ 7 A (C3H)
T11.1%. F~Emh 2% 5 —FEEE~ 7 2 (B6C3F,) T 31.8%. KA #
Z7—BiEtEo~ 7 2 (C57BL, C3H/CsP) T 91.7%. 100% TH 7= &
EhTnWa,

36 C5TBL/6N ~ 7 ADH1 2 T —BIEHIZ O TIE, + 8. 2L OB OV 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 A=EEHREG?

MEFRE (%) 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 R EE HE NP i) (39
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)

3T WS I 4 AL, EX L2 LTS,
38 (|46 3 PR L Y
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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

x 58 HEFRTE

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 D RN T, S~ EIZ L DD TH D Z Enb,
WL KEDREN A E G T DERHZIZR 6N D Th DL, &5
ZEE UCRET S,

(a) NLRE—ERFMAE (Marshall (1996) (EU (2003) T3I/A) )
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
Felb kR FEK GREEEARBT : 20 pL) A48T 24 D720 5 [BIEEBAR
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,

—JF., kil (p35) DIERNEHRED £ & I KL, WERL/AKFEIT
X5 —Yhk %ﬁ@@@%ﬁ/%ui@@@buﬁ%éﬂék%i%
., £72. B &7 —BiEEIZHOWTIX, EiR (p31) @ 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, AF T —BEEOET LTV ARNE MW
THEBAMEDBRIRBD DN EE 2T,

©® HERESMH

a.

IOREEEMERAER (Walesh (1959) (EU (2003) THIH))
<7 A (BBEHE1200) (0B b KkFELE 9D L ) B ERAZRTE L

THOKEG (BGHERITEIC2E ) 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
)

#hE 21 HICHEAZER L CRE LA +42 M
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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 FEESEMHE (Hankin®d (1958) (EU (2003) THIH))
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. Svw h&EEEMEE (EU (2003) THIH (Antonova® (1974)))
Z v b (WERE, DEECRB) (ICmER{b/kFE (LDso?1/10~1/55/H (39)

39 FEMIZR RSB STV,
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Z 45 H [H R A& 59 5P Ef SN TV D, ZOREK, LT X
IIRFTRBBO ORI E SN TWVWD,
mHBERGREICRN T, METOMEBOZ(L & HETORFREERIZ
T LORBEE DR VETFBEMEOIRT (2R3 2)

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

d. v hEESHEER (EU (2003) TS5/ (Antonova®b (1974)))
7w b (HERE, DEECRB) (CEfRILKFR 2K 600D & 5 7 GRf 2 ik
ELTenH gRARE Q&G Lok, RRld 23BN EiE ST D,

=& 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/HESGHTIERD N2> 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. v hFRESMHER (KL (1982) (EU (2003) THIH))
IR Wistar 27 » M2 OWTEHR 610 L 9 il bk 7 #% G- 2 5%
E L, RO (AR 2R HIER) (2 LEFIRET R 59 5 &5
(FBRA, B) NEHINLTND,

=R 61 HET
HEFRE (%) 0. 0.02. 0.1, 2.0. 10%
AR | UCEk BlEixts
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>

FHRE4~8IE | AR 20 AICREEI A SHH L7k R
B | fHE4~5IL | BRADBS T HEIY 2K 4 LR

ZOREFR, FEEREHETUTO LI RANGRO LN ELEINTND
i%%@ﬁ@iﬁT\&m%ﬁﬁ@%m\%EWEwﬁw\ikm
EDORGIRMNPESE GRER A 10%)

- JRIRTARBIEDIIN & BB E (B O GRER A 2.0%L
L)

IR oOWIgIZ I 5 HiLo#Em GRER A 0.1%LL 1)
- WEMW) CHREIRT & AFRIRT (BRAAE%RK 1 BEEO’IZET)
(7B B 10%)

EU 1%, ARBRIZOWT, ZBELTMEHORBUEF IZH N E NN
HAHTORBROZ LIRSV ECLZEERHLTVNS, (B3 2,
128)

ABEMFIESE L TR, &5 LEBBIEKEOLZREENARHATSHD |
Flo, KRBROFEMEZMR TCE RN b, NOAELZ |l T =
72575)0 71:_0

f. EERESHEDOF LD
AEMFAS L LT, b OB RN B iRk E O LTI
AR D NOAEL I oW Tk, M T 2otz

® ERZIBITZ5ER
WE L KFZOROFBERICE 2 MBI 2 RIZERD N2> 7=,

a. SEEH

uV@ﬂﬁ:owfi %@%Fﬁ@mem%~®i<%’%#é
MRETHLZ b, W b/KFEOE MBI LA ZRET 51
1Y TR, %%%iéfﬂ}: L CRtal ¥ %,

(a) FEHIXERBFZE (TJARC (1999) T5IA (Siemiatycki (1991)))
293 DHHERIEICE T HILFWE DT 8B LD AL DOBIRIZON
THENFEmEINL TS

ZOREFR, MELTZTBHED IS 0.7% (~T— Ly ¥— EAfE
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EH . BEBAN) NEmB b KEZEOIZS BEEZZIT TV EE X LN,
FEDIEERLE OREIIRO LN o7 &N TS, (24 7)

(b) ZDfth
Zfth, IR KFEZIRICIE B LR R, TWAZEOIERNIFRD
AVTIEB], B O RICIRER KRB 2 LRGSR, MO IR, JL,
BEAE DFER D SRR A P RS SN TS, (BBR3 2.
129, 130, 131)

AHMFGHES L LTL, 2o omENROEIU ié%ﬂ%f‘*iﬁu\*
EMD L IR OFHEICE T 2D T, £72, MITROERIC
HMALHMEIN TN L2, B\ bkFEOE MZ ié%ﬂﬁ%#ﬂ
WroxpunwekEZ -,

I. —HENEDHIHE
1. RBRBER~NDEE
(1) BB ITHERERAER
@© B, 8B40 2 V. BRRIEKSR
a. BRIZHITHEBHRER (Ecolab (2000a) (R2AFX) (SCVPH (2003)
E U FSANZ (2005) T3IH))
1164~1697 g DFHKW (6 1K) ITEFEEE, WA 7 & B QEFEE.
WA 7 & mg L iEiEEE & L C 220 mg/L) KOs fgfboks#E (110
mg/L) %= T 15 BHMEERL. mEEE, @47 ¥ U GRFEEE,
WA A /@kkﬁﬁiﬁ@z& LT 200 mg/L) MKUON#EEE{LAKFE (100
mg/L) &K (4C) | SHIREL, 10 PHIRE 5 L, BREIRE
W BERER 2, 5, 10 3R ITHA 427K 400 mL (Zi% L 30 FP [
D, EEE, BEELKE DR IRE A NET 2N Em TN D
ZORER., BADH L 2RO Z OEEIX, 1649, 1616g Th -
e ENTWD, BiA Aok oumms Kk OB b/KFE ORI, V
THABRHER (1mg/l) LT Tholzé TN 5D,

SCVPH %, BHEEMME (1 mg/L). BiA 4 KDEE (400 mL)
D, ALERTR O IR K ONE IR KR DR E A2 0.4 mg LT, E,
HBROERE () 1,600g) 26, BRIZIKE T 2108 & OB LKA
DIRER 025 mglkg AT EHEE L TW5B, (B4, 23, 132)

b. £#RIZH T BEEBRER (Ecolab (2000b) (FRAFK) (JECFA (2004) .
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FSANZ (2005) T35IH)

RN EEE GEERE., |47 Z gL R lEER & LT 200 ppm)
EREATIHRBRAER SN TV D, TORE, 10 5HBICHFRAICER”
T DO EE IR ERA (0.05 ppm) LLF. @ER(LAKEOEEIX
BHRA (0.003 ppm) L F TH o7& SN TW5D, (B4, 13 3,
134)

. BEITB+5%EHER (JECFA (2004). FSANZ (2005) T5IH)
HAEAE KO b~ MoEmFERR A (200 ppm) 2T 28R FE
MESIVTUWN D, EDRER, 4~6 RFZIZIEIEAITIREE 9 2 8k O I
FEIX 3.71 ppm. EEE(L/KFEDOEEIT 3.28 ppm. F~ MNMIEETD
WWEE DR X 2.49 ppm., WBEEL/KZDREIX 9.18 ppm ThHo7- &
SNTWD, £lo, T—FITIEHINTRWE OO, W% 10~12
RFRZICIFRE LRI Tng, (24, 133)

@ HEDP

a.

BRHICEITSEEHE (SCVPH (2003) T5IH (Ecolab (2001)
(RAFK)))

A (6 1K) ICRFIEO EFERE (200 mg/L) | @2 {kAKFE (100
mg/L) . HEfig (655 mg/L) . 47 % i (52 mg/L) . HEDP (10 mg/L)
Zade) M OMIAIARQ GEEEEE (30 mg/L) | i@l2{k/k 3 (15 mg/L) |
Wi (98 mg/L). A7 % B (8 mg/L)., HEDP (1.5 mg/L) % &
te) Z#HEHTLIHEBENEMmINTND

itk 7 =RIE.T 15 BHrEFHE%, 3 ﬁié”@{fﬁz (2~4C)., %&b ® 31K
@R (2~4C) IZZ2NEh 30 oMIRE L, A ZRER» 65| %
EF7%, 30 RS MICIRE O Lz, 20k, AN LEETRWE
P10 EL Y . fHERIE (30 mmol/L) T HEDP %A S B/ B & % 1
E LT,

ZTORER, BAICFERE TS HEDP BEIL., BN 1 kg 4720, O
2T 2 [EALER L7 3A01E 120~170 pg/kg. 1 EIHOE. 2 B HQk
THLER L 7-45A1% 40~50 pg/kg TH Y . HEDP O HERF Iz
ETHolmENTWD, (B2 3)

CHH. BR. BY. BRICBIT5%YPEE (JECFA (2006) T5(A)

R, BAL B LI N E ISR ER LA A 6 3 5 3R
NN S T\W5, HEDP O &L, FRIZHOWTIE, FHOE
BNE A L mErRRA T ORENOHEE Lz, BRITSH
WAL 2 U CEEEAHIE Lic, B, BRIIREEDIRKENHO
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(Zueval—) E/hZNnHO (h~ ) O2FFEITK L TLB L,
fiiA A4 K CHEDPAZEH SH7-,

ZORER, TNETNORMICEBIT S5 HEDP EEEITHIK S *
62 DX 91T 4.2~198 pglkg Thol-L I TWb, MLEND R
W e NP TN TRZIC2 LB 5 2 BB X6 NDH DT, HIE
Ex2fELBEb RSN TS, (ZH3)

(2) ELVEIZE T HEBHR
® BEEECBERKRIEKR

a.

b.

BEBREFITUEIN-RBRRICEITA2ERBER (BEFAR) (EiE

ELBEMEBEBEMER (2013, 2014))

WFEFE AR GREE GRERE LK A 7 % V) L ONERE bk
L LTENTN, BiED1.769 mmol/L %X 0.376 mmol/L, &%®
3.6 mmol/L K T" 0.751 mmol/L, %i#%(@0.925 mmol/L & T" 0.129
mmol/L40m 3 ) #RFE (FLrry, Vura), B (Fr Y

(I hEhzbo), 7ayval— I=Fr< b)), HHE, KALKDQ
BN 15 BPRIA T L — L7t IRE % 2~4CIZFHHEE L 7= Eeme 5 A
W SLIZIR L, IBEAMERF Led & 1 BRI E U=, E %, @
HbEMmEIHL 10 BERERZY 7206, KUY =FLro®7) —3
— Ny ZIWZAIL, 257, 543, 10 0 KON 20 R =IR CHRE L7z, K
BK 50 mL4VAE Ny 71T AL, 1ok E 5 Lictk, gL O, g
fbkFEOEREZRET 23BN E ST\ D,

7uryal—KkOI=rv MIELTIE, s, QL% 7Y
— =Ry ZITWIEHIRE T, 24 FRREIAEEICIRE L%, B
mEHIEL TS,

ZORER, WEAOCRFHOBREIIERERFWRTH THo0 & &
nNTWb, — 5, BREOH vy by XY, 7ayal—KkRI=F|
~ MZBWT, @BFFRRRAISIRICHE L T2, 2.88mL, 1.75
mL %OV 1.01 mL IZHY T 205k Lo, SRS 1T v,
PR U 7ol FERR AR T, B SR M~ L T H DL 2 5 720 &)
Wr v, 2D ORMICEE Ui &k OB b /K R I3 E SR 7-
TNy 7 TIIRHEBNEETHD ESRTWnb, (B 135,
136)

BEFRAFITREINEER (FXR) ITHT%EHR (FAO O

40 S T P O JFUIE R P K ONTRRAE R 7 b 1 5R

41

I=F~ MF10mL

42 R K DN IR LK 3R O E BT 10 pmol/L & ST %,
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HICEOSCHKR) (ELEEMBRBEHER (2014))

i DR LEL THE « fk 2/ T, —RIHEE 1ICm < £ Tl
ZERE L, EERE SRR KR (FAOW) OFFEHIIE DW= B3R D R
T ALER 7 L RABRIC &0 IS EERR R O 7B 1 & e % RAUBR 2N FEhE &
nTnb,

(a) BXROAHy FEIZEITHBERVERILKED S BRI
Fr_XYOE, Tuyal—DXKRP=2TY % 15 mmX 10
mmX2mm OEMBICTLYVHL, AT FT7 T X RICEEZ, 20
RS A iR e M DR kKSR & LT 0.925 mmol/L &
100.129 mmol/L) 200 pL ZE/E L, g &k OBz bk sz O 55 fiE
B % WERd L TN 5 (48)

FOREE . mEBEOFFHIL., ¥y, =Pk T ey a
U—TZNZEN 3.01 457, 3.61 3 &2.00455ThHY., WE{LKFHE
OEPRENTZ NI 26.7 45, 26.7T 5K N43.3 53 Thol-L &
TW5,

(b) BFROKYY - EZIENEBEOERBRAE

Ay bFAXY Dy bT7uyal)—kO0Ty b= (80
~120 g) ZEFERAER GEEg &k OhEEg{bAKFE S LT 0.925
mmol/L & T 0.129 mmol/L) 5L |Z 90 # iR 1E % . #<°/>Z Salad
spinner ([EIE2UKEI D 4 =) 12XV AKREIY FDEfT0 KRAET -
BHACRC 10 ol fikE L7, 1y N EZFR Y =F L o877 ) —
PNy Z7IZB L, K50 mL ZMZ 7%, 1 o FTHLIIEE
S L, e O, TREAKZID ML, @ik OmBIkEOETH
EAHET RN I TV D, EORE, WEE &k OuEER{L
IKFIFERRFODRK CTH oo & STV D,

B FER AL, Sy YT oy al) —OREITEAKR
RNRH Y FHAERAERIZ J 0 | RE~ OV X 2R 1T
T/hEansoeEBZBxondeshTWb, £72, Iy bETIE,
AR LD AU Db /K E S NIEMERESR ST K 0 R R
KTHrEZFEZBNDHELTWVD, Lo T, FIRHIERAEZITUV,
Ny =V TETORBEORIZ, 2y NEFRITERET 5

43 HLRME D 72 D O EFE AR O &L 50 pl/cm2 ThH - 7,
4Ny RV 1 RNC 1 RHEO@E T 1 4 ElE S w7,
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WEEE I N IR LK FITE BRAGIRMIZ 2> T D H O L s
T/l &nTnsd, (HE136)

(c) F£&O

ARERFERE ST, Ty MOy NEIZEE T HMED
e K ONEER b K FE T, NIEMERER ST L D WO o fRTE R
LHEBEZOLNDHELTNWD,

I, BERAFAS A > B RICHE O EE & O R kK
DI LT-SEITlE. 2hboRkg ., BRONTIZIREE T,
BARMEDO B DEXFZEDOMNEFEDIRBTEE T L2 L0, KIEWD
ICEVRZICRETHZENAIRRTHL LEINTVD, (1
36)

@ HEDP (EMEESZBRALEMERM (2013))

WFFRHAIC L 5BMOBEEZTF AL TV D ENOIA SN2 Y K
OHFE (48 BLiL(49) SN IO AR (3 i) . KA (8 #i) &
OFA (2 85) £ 5 gl oW T, BEKMH L7 ko HEDP &6
2% IC LN IC-MS/MS IZL W HIET 2N EmI N TWD, ZFOkE
K. HEDP IZEERAUWRE THo72E ShTW5b, (BR135)

® #FAU2 ik (BLEFELBSBEMER (2013))

ENTHEALLLERE (GFA, KW, BA, 7 L5K) 20 RE, AIHL
7= B SHE 9 B R K VRS2 39 MU RIZ DWW T, I T T o5 LizalE
moA s 2 oEARE GC/MS {EIC &0 ET 2B 5 S Tw
Do TORER, A7 & VBRITATOREKD O S du, FEIE TR E
ARE) Tix 0.03 mg/kg~0.18 mg/kg, FIFFH (i AMMAE) TiL 0.02
mg/kg~1.7 mg/kg, BRI (B{A4{K) TiX 0.05 mg/kg~0.56 mg/kg T&
D, Z0HL, WEFREASEH I NS AIREEOSH 54 —ANZ YT =
22—V = FERUKEZEME TS H DO TIX 0.12 mg/kg~0.51 mg/kg
DA Z BN ERS N, (BR135)

Fo, FREFEHFE IR, RRBROFNIAT > T2 0T iEB R,
PED Y > T 5 0.40 KT 0.60 mglkg, FPED A L > P 0.64 KT0.71
mg/kg DAV Z R SN E SN TWD, S HIZ, IEESEEFHIC
LU, EFERE N ARIEIC LA 7 2 U BOERERERESWSEA L H -

B FANY = IWEC—TITEIVREREEL SN TND,
46 FERRL IC T 2 mg/kg, IC-MS/MS #Tid 0.5 mg/kg & STV D,
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Tl MEEOEERFENRKREWVERTH- 2 & ﬂfsmﬁw@m@
AN RN OXFINR TEX 7N L2 HbETEET S & mErE RSBk
DA B DB 5 L ITHMICHErcE T il S hic A7 # Rl
KR RO FREMERE W ENRB I N E SN TWDS, (B 137)

X512, Beatriz H (2011) O#EFICLIVE, AA U THEEALEZY
:I/:L»—XEF' WX, A7 X UmEN 1.710.1 mglkg G FENTW-E ST
. (= 1 3 8) Takahashi & (2008) OEIZLEX, 7V —XF
74%@Lt&vz%®%¢ X, A7 ¥ D 0.27 pglg (0.27 mg/kg)
GFE, (M 139) Arndiz & (2011) O#FEFICLUE, 7V —XFKFZF
AR L7y a ) —OIERITEX, 427 % D 0.01~0.02 mg/g (10
~20 mg/kg) BENT-EEINTVWD, (B 140)

U bXy AHMFHAERE LTI E SN A 7 2 VRRITRARE KD
AREMEDRN RN E T D EFEHBE DB TR U TH D LHWr L7z,

2. —HEREOH#E
(1) BEEE. BF 0 2 k. BERIEKE
® B#BHZBEITEHERE
a. EEHEICHEITSEREDHE
2004 ﬁ@% 63 A=AV T, JECFA IX @Mlﬁ%@ fix ) 72
L TR, EEEOWNE LY LTI Z]Z EEEEE ., WmA T X T
&U@@&ﬂﬂk% T L2 nE L, 2B O TIIEIEDFE X
LTwirv, (BH3)

b. XKEIZHITHER=E
FDA I JauiX, Bk E L TRMICER S BEEmR I — R ICL
2RO OENLWE (GRASVYWE) ThLHEELOERFE, KIZES
RS, B FOBIEIIERATCE L L LTS, £z, iHMHERE
FIZLUE, FDA DMERR L 7= & sh Bl 8 o SAFEHEE — H B IR
(CEDI®) @V R MIBWT, mEEE & OmEE LK EOEIEIL 0
LEENTWVWS, (BE1)

c. BRMIZHITHERE
SCVPH (2003) 1%, kik (p97) OB RICEKESZX, AH 65
kg ORRADY, EFEERE RS T L7-HA 1 kg 28 E L7256 O mg
K ONERE LK FEOHEEEIEZ ., 0.26mg/ A/HLLT (0.0038 mg/kg
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RE/HLLFWD) LHEFFLTW5, X512, ECETOC (2001) @ EU
BT DBEADO— BEREN 32g/ AN/H EOWENS, ZOfEE LY
BFEMNEKRIZ AR - 7= 100 g/ A/ B & VT iEmEEEERA| H sk o i

fig K ONE BRI K3 D — HEHE % 0.38 X108 mg/kg KE/H & HERF L
W5, (BH23)

d. 74—XA+S Y7 - Z2a—C—5 Y FIZBITBERE
FSANZ (%, kil (p97~98) il RIcEkS & mErie Al %
A L72HBA, R, R RO R~O@EERE, @47 % K&k O
el K FOFREEITRS, K, BEFE, B, 47 % oL 2l
e L, BIREIEHL TR, (ZH4)

@ HALBEICEITSHERE

FREHEEFEE X, EA 4 [ RAERE - REMAZ I, A EICET
LN (B 2— AL WNETWERRLS ). BFEE (Vv 2 RO0ER
o BHEEZBR<S ). BN (hA Y —E—UHEZR) . BREY
WEE () OFEREIZZNFN251.6 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/BHE LT
W5, ZHHORMETITIM G DEFFREEF) 248325 & 0E
L. kil (p102) OBRMOFHERL kg 7= ¥ OB EEEE D% #0.25 mg/kg
U6, BAEICET 2 GEFER LK A7 2 ) kOt
KFEOHEE — HEEE40.105 mg/ A/HELT#® (0.0019 mg/kg (KE/H
UIF) EEHLTWS, (141, 142)

B, FREFEREA T, BFFRAANIC LD REFEE I AERIZBD
T, OBEEER L. BER KR ONBEBL KR oM I, Eo. B Bk
KFE ] OFEREAEICIBN T, AR OTERANI M X RE S R T
NIER LRV EHEENTWAEZ D, ERICHKBT2EMHICBY
T, WBRBILKENFEET A LDV o, BUEEZEOFEHN2INTE
D, INEESE XL, BFFRBOLEE T A Z SITBAESI VS LT
v, kit (p99) OIEMNEITIIT 5% R TORE AR 2 B EH
FHZHAW A BT E LTV A,

DlEXy, KEMFHESE LTE, BESEFEOE X2 2R L.
iy TiEEEE . w47 2% e, Wi DHaf{tkE] OHEE — HEE
(X, 0.105 mg/ A/H (0.0019 mg/kg AE/H) &HIEBFLT-,

47 SCVPH IT L % {KH#65 kg & L7-#ibi
48 0.25%421.2/1000 = 0.105
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(2) HEDP
® @BHCBITEHERE
a. EIRHEICEITEREDH

2004 FE D 63 MIEAIZB W T, JECFA X, EiR (p98) itk
FAZ . GEMS®W/Food TR &N TWAEKINIZ IS 1T 5 B A 5 D 15 B &
ZF U C, KINICE T D HEDP OH#ftE — HERELZ K3  #£ 63 0
EOICBEFELTWS, B3 - BEMICHOWTIT., WERRLEE % 3 B FE
95 EREL, 1 ELEOEIZ 3 %3 U-{EA HEDP O &L LT
—HEREZRET L TWD, £, KEMEDN/NSWH 7L (< 1)
TORBRT —ZI2HES< ROOHEE) &, FmENP KN T

(Trvyal)—) 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/HEREEBSNTWD, (BRE3)

b. XKEIZETHERE
FDA I3 2001 4, red meat (T8 FH 4 2 7 7E O FERR RLA 2 DWW TRHE
iz 320 U, 43%55 koo HEDP #E @B B % 0.08 ug/kg A/ H
(5 ug/ N/H @) | &R A~OME % & 7 R EERE % 17 pg/kg
(RE/H (1,025 ng/ A/HW9) LREL WD, F72, 2009 4, ZENR
A 5 B O EEER BUANZ SV TR L, Y ek Sh i i & 2 8
53 182 pg/ N H %2 4 RE0 RAEHEER IR 502 pg/ A/HIZHIRE L, 640
ng/ AN/HERHELTWS, (1, 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#H &4 0.26 X103 mg/kg KEH/H L #HZHL TV 5,

(2 3)

9 FDAIZX D, ADKEEL 60kg & LA
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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#EAICEITHIEREDHE
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/ AN/H (BcR 5.26 mg/ N/H) E#ESnTnWa, 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 %
FHAE (NHANES® 2007~2008) (2L Y. B FHME T 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
JHGOLHEFFL TS, (B3, 147, 148)

50 200%53.3/86.7=123
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b. if-GHREEZBFEFALERE

FEESEFER X, JECFA I X piaFAIE kO A7 # oD —
HEEE (1.9 mg/A/H) (CHSx BRICHI® & LTRSS TH
LHED 1.21 mg/ N/ ZNE LT, iNEA DEFme s Bko
Wy (47 2 ) ROBEICHE SN T A MO RN E kDA 2
2 UMBOHEE— HEREOGF A2/ 3.1l mg/ A/H EHH L TW5,
(M 3) 2B, BEEFHE ICLE, Bk (p101) OFEERERIC
BWCAZ X VEBEBBRE SN, RARBHKOA 7 ¥ VETH D AlHE
PEREWE LT, MELTWRNWESRTWS, (BF137)

UbEXy, KEMHESE LTI, mNEko4 7 2 A BROHEE —
AHEEREIL, 3.11 mg/ A/H (0.056 mg/kg ARE/HGD) Lflr L7,

(4) BEFER
@ BHNZEITSHERE
a. EF#EAICEITHERE

2004 D H 63 FEAITB W T, JECFA L, EEFEE RLAI WL 14
Vet - ML &2 RR72Wga, BEERIL, AT NS R 4L & Ol X
HEIERD & L TRMPIZIERE T2, B HREEEE L CRHE S
N, BEMIESZ525 b0 TIERWE LTWD, EFEE R Ak
O OB ET — 2 1320, B (FF) oEIEiT, B&me LT
FEINTICHEAEIND L OHEKEOENR, X502V EEXILND &
LCTW%, (B3, 19, 22, 133)

@ ELAEIZETIERE

a. BE. BICERINTLSE

FEESEEE L, BAERICERSN TV AEIBROBIC OV T, [FH R
FE - e i A (2001~2003) 1”& 28 MEED— H B HE (3.32 mg/ A/H)
b LD, BYFEHEROEHR OB REE 0.44 g/ N/H ELTWD, 728,
WEf2 OB BRI LB EE LM R ERE, GEERH Y, b 0B REs
BRI 2L FHROBIEIT044g/ N/HAESHITBAD LD EEZBN
HELTWD, (1)

b. Hi-HEERUELNREICL > TERAEMNT 58
7o FRESERE L. A REERA) (I, B A &
LR 5 A EN TS LRE LT3 Y . JECFA (T X 2 Bk

51 {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. Bmf@EZETb
ARFMFAS & LTI, WA DEErEe s ) (BT 2 L2 MR 5 5 R
DRNENRE, FEME & HICERD LR o 72 2 & KON A T i sl 23,
Wiy LEEEEE ) . W [1-8 FexvoF VT -1, 1-UFR AR UEE] o TN
Wy T4 2 ) . I TEERE ) ROWSIY N bAkFE ] Ik 5RAHAIT
bHZEMD, ENLORSG O D HilaREg, HEDP, 47 # gk Otk R
DL EMEIAR D F R & fEt Lz,

F 7o, A HEFFEERA ) OERICBWT, 7 X UBOEHIZLY,
WA 2P ERSINDGERD D, | ESNNTWA I EnD, w47 %
BT B2 LRMIAR DRI O W T H R L7,

B, Wy THERE) (2 OW T, I THE v o &) KOS TRt
I TN OFHE (2013) IZBWTHIROLZ 2R H ARG SN TE
0. RAENRE, BEE BIZEHINY THERE ] OLEMIZREEZA L S5 mRIER
DT, LR, RNENEE, B E LI TEEER ] oRethicBRe s
CEELMAITRO LN TR, Z07d, AFHMEEZR TIX. Wit [Ez)
DENENIE LK TR 2 IR OBFHIITL T, S 5I2, BT FEREH TR
BEREINTWDIENMEYZ N EHEE X, Y TEERR 1 ([C Wi, iR
ELTHUICHER SN HE., ZeMICBEN2TNEEZ LN, ADI 28T T 5
B 72 B LT,

AEMFER L LTI, ChbOMBERE 2, RAMICRNDEA B
Hl) DAt ET BF AT 2k & L,

1. BEER. 840 % U

(1) BEFEE

EEERE D22 EMIT. JECFA TN FSANZ (2 L AuiE, &4 THencK, B
F L OFEBIZ i S v, 2 ORI L ShTn b,
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EHERE D IRNENIEIZER 251 R 2 MG L7fE R, B O® B A 4 U {F1E T T,
RN HERE R L KR K ORI S, MIETEER ~DOBIT b7 &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 o 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 MATREREEZRDL Z Eng<| B
HRORFECZBNTH, HHZICLVNTEBEEZR2 b0 LH 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, [
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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
Ll b neEx b, I HEEERA Ry & L CGEENICER S
ARG, A7 2 VERICET AR AR ATV O LT,

2. HEDP

HEDP 0 (K BHIEIC (% 5 &1 R & it L7, 9 1 5023515 2 UL R A3
WEEZ DR OIS AT b OIT U T, SR R O TR S 5 13
M BT S LB B,

AREFHAS L L CliZ, HEDP IZHOWTAERIZ & - THEMEL 25 X 5 7
S Lre: A LA E AN A= e

AHMFHAES & L TiE, HEDP (T oW Tatkm e, KIEHR G2 & OVETRS
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,

AEPEFHES L L ClX. HEDP IZOWTHRNAMEDOBRAIL /20 O LK L
7=,

F7o, B MIBT2HAEZRF LIRS, HEDP - 2Na # G20k &35 %
I X AEMWERIZERML E LTOMHE - H&E (200~1,000 mg/ A/H) 1IZHD
XEHLEZLAICRDONL2HOTHY . BMTRINIYE L TOLEOEBTUCIA
52 DORREITRR D B S L7z,

AEMAFESE LTX, Y THEDP, o2 EICBITAHE — HER=

(0.0014 mg/kg KH/H) % #%+ % &, HEDP ® ADI #4E$ 5 = & A5
EHIWT L7z, REMFHAESE LTE, /X 52 ARRERGERBE N ELNTZ
NOAEL 1.3 mg/kg {K&E/H (HEDP & L C) ZRiLE L., 22245 100 THRL
72 0.013 mg/kg {A#/H % HEDP & ADI & L 7=,

eB. BAENCZHEW T, HEDP - 2Na iI25WClE, BHSRELE DGR B L
L7ZES E L TEBINTEY, 200~1,000 mg/ \N/HOHAETHHE I TV
50

3. ¥V 5 Uk
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A7 2 UBROERNEBITAR D IR Z R L7CRER, ZE A ERRIREh, —
AR S LD 03, 7R ORITEHENE IR & L TIET 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 LTIE, A7 F U BIZHOWT AR, RIEE5 3, A6
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 2RERSHRKRO 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
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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,
H T —BIEMHIZONWTIL, 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 5-500R
26, 30 mglkg AT/ H ZimEE{b/kFE D NOAEL & W L7-,

AREMAFHES L LTI, BIESLN TV S RERRE RN 1%, @bkEICHS
WTRENAMEORBEZ A5 Z LixTERVnb o0, T v k18 7 H Rk
BHRERICBWTHRDAMERRBD Lol LICEBETHLE LB, KD
27 —BIEE~ U A TO+ BB OB EIZOWNTIEL, BF 7 —BIEROKT
LTWeWne MIAMET D Z &kt ce, ¥ 7 —BEMEOER T LTV
WE MZBWTENBAMEDREITH D benEB 2T,

ARt & LTI, iy Nl ks OB EICK T 2 HEE — FER
% 0.105 mg/ A/H (0.0019 mg/kg A&E/H) LHELTWDbDOD, HE—H
FEREOEIIREARICE T 2MERYENSFRHELIZLOTHY . BRLD
BRI, T SOTFHEFIC L VMR TREZ®RD 2 L E < BRADREICE
WTH, HBEICLVINTEREZR LI Db H D Z &0, M b /KEOLEN
K OENENRED A T = X L & BT, EEROFREIL, R OHEE — HEH
BLYBHYERWMETHD &R,

5T, Wi NEEELAKFE ] ITHOWTIE, BIED U X 7 EFHEE IRV T
REERNHESNTEY ., HEBRILKFIL, BEENOZERANBER L KEE 5
L., IFBRELRTNIER LR, ) L3N TWAZ Ehn, @iy XA 7%
HHAE N 2 S, R A ISR NEERLKE) BNEE T 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 BEMEIERENR 20 EZ 2 b, ADI 2% E+ 2 0BT Lofllr LTz,

B, A E T —BIEE T A ZBWTH RO RAENED LI TWD
M, ERo B0 e MO 2Bk EOEEOEBREITIIEFITEVVETH
DOARICERL7ZE LT, B NOMERFEICHFET DN XX —EE T
X T —BLADOEEHRIC L VBB AKENMH SN Z L, X 7 —BiEk
DX TFLTWAHE MZOWTH, Uy HEEL/KFE ] BNEMY & LTl
RAEns5a, BEMIZBEITRW EHIB LT,

PLEZEE 2 ARBREMFHES & L i, I EE) NaFeme ] | (2T,
AR OB H S X AR SR & L CEEICE A SR A A, LAV
N AR |5 Bt
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<BIHE 1 : BRFA>

UER) 4 TR

CHO F ¥ A =— X « NI RZ —PIE SRR

ECETOC European Centre for Ecotoxicology and Toxicology of
Chemicals : BKINb P E ERemtERL L OV EEE &2 —

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 : £ 4%l %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 b G VA E e T e 2

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 :
R Wb ) BH FE A A

Prx NIVFF UL KX

SCVPH Scientific Committee on Veterinary Measures relating to
Public Health

Trx FAL RExT

WI-38 CCL75 | b b filifphe 2/

114




<hl#f 2 . FEHERRGE>

AR E R AR S B &5 | BHEROE R E 5= PR R R O EMRAES Ok | B3R
558 5 X 28 H 7 v b 5 BIH 1REH HE10 VT | BEEEEEA | 0. 60, 120, PR RITTH D RRBRICEB T S Kriiger 5
(B FER2) i aR Y (EEEM: | 240, 480, 960 NOAEL %5 biu7au &l LT, (1977) (=
38%. it | mg/kg (KE/H B76)
bk GEEE L L0
28 B f# 4 20 T 14%., WHEfe 0, 6, 21, 420
27%) mg/kg AR/ H
GEFEE & L70)
7 H 5 B 0. # 1,400 ppm
GEFEE & L70)
8 B AR 7 v b 8 & /N K REHE bl 0. 1. 10, 50 FERARHTH Y . RRBRICK T D Veger 5
£ 12T mg/L ; 0, 0.13~ | NOAEL {315 b av72u &l L7z, (1977) (=
0.15, 1.3~1.5, M77)
6.5~7.6 mg/kg
K/ A
7 B fERER 7 v b 7HME /N K REHE BEERRIR S | 0. 3.1, 6.2, AR TH Y ARRBRICEK TS | Juhr B
#1005 | B GEFEEE | 12.5. 25, 50, NOAEL (345 57w &Il L7z, (1978) (&
40%. R 100, 200 ppm fH35)
bk F# (BEEEE LT)
14%. M
27%)
10 72~ A MR A 10 A ok e, VT BEERIE S | 200 mg/L AR THY , ARBRICKIT S | Juhr B
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 | OKREGHMTOo | &£5HO®2.5 mgkg AHEH/H (&5 1~ | OECD
B4 10 | % GBEEE | mg/kg (KEHE/A 22 H) HE1CT, SECEmIC, I (2008)
un 5%. impE Dol FiKHE, REHINEH AR (Gaou ©
EegiEdiiid e @45 1~22 H LTz, (2003) Ji¥
% 10 | 15.3%. BF | T 0.75 mg/kg & A SCA e
Pt % 16.6%) H/A, %5230 | &KEHOT.5 mgkg FE/A (&5 1~ (3 1)

LIRE, 0.25
mg/kg AH/H

10 H) THERES 2 IBAELT, 5.0 mg/kg
REE/H (B 5 11~22 H) Tilff 4 PT3E
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ABRIEH AREREE B BRI e ik | BERE BRI E bR PR R R ORI AES Ol | S
Eayiidiiia @#tL 1~22 H T. 5.0 mg/kg (KH/A (5 11~22
#4510 T 2.5 mglkg & H) ME1PC, M 3PLIELE, SECEW
un E/H, HE 230 | 2, EEMERE XL, FRAENRD
LI, 0.75 SaLiz,
mg/kg {AE/H
EagiEdiiia @5 1~10 B ARRBIE, R OBP CH G H A
M 12 T17.5mgkg & | BLTW5E LB, OECD Of5fi
un F/H, 511~ | T5TFHOMELE D TEOEMITR
22 HT 5.0 HThHDZ &b, ARBRICEIT S
mg/kg RH/ A, NOAEL (I3 541720 & Il L7223,
#1523 H LA, BEHOIZB N T, B EO#K LI
2.5 mg/kg KT/ | BET 2 EMEFTABED Lol
H ZEnn, M L d 0.25 mglkg 1K
/R CEBEEEEE L) TIREIERE
IR LN hoTEEZLND,
7 B R A 7 HM ok WEERRIRA | 0. 10, 100, 200 | #MEFTRA L OECD
Y (GEEE% | ppm ; (2008) T3l
15.16% K& B0, 1.5, 15, NOAEL 200 ppm (/#C 29 mg/kg | F
g kA | 29 mg/kg KE RE/H, MET 38 mg/kg KFE/H) (Leuschner
# 14.39% it 0, 1.9, 19, 5 (2004) &
&) 38 mg/kg 1K TelE L. ARBUIEGHMA 7T MO | ERXKE
HORBTHDEZ LITEBEETHLEDN | RB) (83
b5, 1)
AT A ST | 7o b P qiiRA /N I e 200 mg/L AFE (—IE DR O K OBEFLATE) | Juhr &
(Gl e ) PER R FER L (1978) (&
B35)
FEMBARHATH Y RRBRICET S
NOAEL (35 b e &l L7z,
ArEmERER | 7o b 10 AR | ok e, pT FERRIRGY | 200 mg/L A (ERORRE) #EMERL Juhr &
Nl (€] (1978) (&
~UA i 40%, ESEE FEHIAARHITHY . KRBRIZKIT D M3 5)
ELE R Ve bk R NOAEL (35 & av72 0 &l L7z,
Ty | 14%., FEfz
27%)
AFRAI
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AR E AR B E L 551k | BERGE BRI E b PR R R ORI AES O | SR
HAEmZRAER | 7y b IEHR 5~20 | K ABE 20 B IR A 0, 100, 300, 48.1 mg/kg RE/H L EEGREORE) | OECD
TR H ~210% | % (G#EFE% | 700 mg/L ; 0, e, BoKE, BifE, KEORER (2008) THl
32~38%. 12.5, 30.4, 48.1 | W, JRIE T, IRIEERE, BEEMA, 7 | A (Muller
Bigt/KsE | mg/kg (KE/H IR (2005)
10~14%. 30.4 mg/kg RE/A LI EHZGREORE) | Weber
e 17~ Y CEHOK O, (2007) B
21%) Al SCAERE)
—f%FE AR D NOAEL I33E 23R (3 1)
BHOT- DG b7 & L7,
J M55 NOAEL  30.4 mg/ke
RHEH/H
A 55tk 91 H [HI#ER A @91 HIH TREH AR HEDP < 2Na | 0, 0.2, 1.0 %. ©2,500 mg/kg RE/HEGREHZIB Nixon 5
(HEDP) % 20 ; 0, 100, 500 T, ST, EERAREBD (1972) (=
un mg/kg AR/ H HRIZBNT, MEOVS A, 79)
(HEDP & L
) NOAEL 500 mg/ kg {K&E/H
(HEDP & L Q)
@1 0. 5.0%. O,
2,500 mg/kg &
H/H (HEDP &
L)
90 H f#kBx 7 vk 90 H 4 1R EH & FEE HEDP 0. 3,000, RN ARHATHD Z EnD, KRB | FSANZ
4 15 10,000, 30,000 NOAEL #H|lr3 2 Z &ixTE RN & (2005) BRU
Pt ppm ; 0. 150, ZZT, JECFA
500, 1,500 (2006) T35l
mg/kg AE/A A
(HEDP & L (Industrial
<) Biotest Labs

Inc.
(1975a)

Ji 3 G SO
#R) (R
3. 4)
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AR E AR B E L B 571k TR E BRI E b PR R R ORI AES O | SR
90 H [H#BR A4 X 90 HH TREH Eayiidiiia HEDP 0. 1,000, AR TH L LD, ARBRO | FSANZ
4 3,000, 10,000 NOAEL #¥|i9 25 Z LixTE 7 & (2005) KX
s ppm, 0. 25, EzT, JECFA
75, 250 mg/kg (2006) <5l
{k#E/H (HEDP A
L) (Industrial
Biotest Labs
Inc.
(1975b) JR
Fim SR
) (R
3. 4)
3MAMEER | 7o b 3/ AM TREH HEDP - 0. 20, 60, 20 mg/kg RE/HLL RGBT, (AE | Huntingdon
2Na 200, 600 mg/kg | HEHANE], 60 mg/kg RE/HLL E# S | Research
{RE/H BECHOZIE, 200 mg/kg (KE/H L Centre Ltd,
(HEDP - 2Na FERGRT, BIRME OBE, AL | (1988a)
LL0) KO RAE, (M8 2)
CRAR)
LOAEL 20 mg/kg {K#E/H
(HEDP - 2Na & L)
12 7> H MR A 12 A TREH HEDP - 0. 2.2, 8.6, 2.2 mg/kg {KE/HLL EEGHET, B HAZLETON
L 2Na 30, 86, 216 DOEAL K QYR ELAR Z MR A BV T | LABORATOI
mg/kg KH/H T®EMAKIZE(, 8.6 mg/kg RE/HLL ES
(HEDP - 2Na G HEORET, BREOE B, AMERICA.
L) 30 mg/kg RE/HLL L GHET, (k& | INC,
BN, IR IR DT | (1984)
MY R Eilc BT 5% b, 216 NORWICH
mg/kg KT/ A 5HT, REELIC EATON
FES L, EHITHLEICEIT 5% | PHARMACE
1t UTICALS
INC,
LOAEL 2.2 mg/kg {A#H/H (1989) (%
(HEDP -+ 2Na & L Q) 84, 8
5)
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HEREE AL B AR e b5k | Bk BRI E B b & PR R R ORI AES O | SR
3,AAMRB | ~v 3/AM | R - HEDP - 0. 20. 60. 60 mg/kg (KT/H LA L 5BET, B | Huntingdon
2Na 200. 600 mg/kg | Zfk. Bl DRF ., 200 mg/kg {AH/ | Research
IREE/H HPLE#ERET, BRMEDOEEIE, H | Centre Ltd,
(HEDP - 2Na LG K O A KA, (1988b)
ELQ) (B8 6)
NOAEL 20 mg/kg {K#E/H (RAK)

(HEDP - 2Na & L Q)
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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 {RHE/ P& HRET, T
(MERES 1 PC)

< —fROIRRE ¢ BT B TCREKBEKE, T
M mfE, HEES O, RO
B, BERML, SEFRIRRE. Blaa R
FICILEHIORERIIN Z T, EAE
E R A T SN PRVA N =N AR N
RE. PRER, M., JEE. REORE
LR MRIROIE T2 &, SECHl, £
Tl & I IE R,

- 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
O ER IR &,

R U7 R (LB L
HHERRIZOWT, LA ROYLEE
R B WM, BET B
Jili o FFF A e OV i o> H58 in g 1)

< R FEE B & O R R T,
VAL R, B} is oD T B O oD B
ARl B RERGE R, iR o2
i d D VIZBE N Y — VIR O
RENBIRE S, AEHOEREE
HEC B IR 1 O A

 SREALAR AR SE T R O
R CRIBROFENE, Bho U o8
ERIZE, RAE N E O i
RO EDORIRACH, FELCHITIER
B M ONE S R U 7o 8 R A it
B85 L AED S o, ik
DOREWILAE, YRR CIEH o=
IV U WIR, HANEN O 2o
A AiESh, BN OEE, B ol
AL FF AR, KA A T8 o MR

KH b5
(1989a)
(ZH8 1)

120




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 USHRAEA L,

40 mg/kg KH/H UL E#GRET,
Mg, AEFBIC, gk, KA, M

i, W, BREEBOWDH D WVITE
RO W EIERIRF TR,

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

il

IR LB RO R A, hE
DE

B E AR A - B IRE DR
ORI, A AT A A FEEWE O H
B, EMEOESIOELIL, SHITIR
EORE (FHHMZE»G, B8
HI B B A BB . [B11E
M 36 HTi4%k)

- MR C A - B5 B 40.0
mg/kg (RE/HEET, GOT, CPK.
weyrey, REE, ZVT7F=r
D (R IR T &I mE)
8.0 mg/kg {AHE/HLL EFEGHET, {#

Wb (M) . fERFRAEIC SV
T, BIREREOEIOHEM, AT A
A FERVE OB, 8B Mid iSO
fLAL

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

0. 5. 15,
50(30) mg/kg &
#i/H

FEWSAMETR L

Huntingdon
Research
Centre Ltd,
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HEREE AL B E L 551k | BERGE BRI E Beh& PR R R ORI AES O | SR
FENAERR | v b 24 /" H 0, 5, 10, 20 (1990) .
mg/kg KRE/H Huntingdon
Research
Centre Ltd,
(1991) (&
B89, 9
0)
AR R A TR “HERAGER | T v b mLERE | 4B | HEDP - D0% ; 0 mgkg | ® (250 mg/kg AE/A (WFHE 6~15 | Nolen &
(HEDP) PR - AR RTRS i} #4522 | 2Na {KTE/H A#es) ) #EFET, ER (Fi) % | Buehler
EtEORA R 2 A% 1R AR U @0.1% ; 50 DU, FEER (Fu) o, 4 (1971) (&
LT3 mg/kg {AE/H IR (Fa) OB Mo1)
@0.5% ; 250 @ (250 mg/kg AFH/A (2 HARHKE
mg/kg AE/A #5) ) T, BERLRGEICON
TR 6~15 @0.1% : 50 T, Fi & Bl LT Foa TR
A mg/kg AE/H Fu FFEI) COEIRSEIR (PE9F) &
5)0.5% ; 250 FRBOWD . b BT D EFRRE
mg/kg AE/H (Fa) WY (WFECEDOHY
) . Fu8) TOMRROET &
Fu REEW 7 & O EREL A7 3K
DT
gl ERE R OV A ME IS FR D NOAEL
50 mg/kg {KE/H
HARTRE AR | VX IR 2~16 | s@dlfen EagiEdiiia HEDP - 0. 0 (MHEQLE %f 500 mg/kg AE/HEGHET, %54 | Nolen &
PR H (NIL# % 255 | 2Na FREE) . 100, 500 | ~5 H E CIZRENY 20 PEAIET, Buehler
¥ H & 4T R G&F 25 250 100 mg/kg RE/AEGRET, ZHHE (1971) (&
1H&E IZZET)  mg/kg DWW, Ho1)
&) RE/H
1R AR EegiEdiiid 0. 0 (fEEMLE %) 100 mgrkg RE/A (BREIRED) B5
4% 20 [t WRRE) . 25, 50, BT, BREEDRED,
100 mg/kg A/
H NOAEL 50 mg/kg {K#E/H
i 1 0. 100 mg/kg ik

#/H
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BRI A ABRAE AR B iEsE BRI #5751k R &5 ARG R R AR A S Ol | B

ULHRAT - AEIR | T v b I - AP iR A 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 1,000 (#EDF), | FEIRD 7= D RMI T8 FEF: % FEhi, "9 2)
£T 1,500 (D) 1,000 mg/kg AT/ A LA R 5 BE DM
i A mg/kg &H/H B - RERININE], AEURR AR
15 H#fiA BmEm, AR, A S
BAEYR 7 H Do PRI, IRBR TR, RE, 3

T (1,000 mg/kg AH/AHF T
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

<R BRI FETHR - WO & A&
R REOIKT

500 mg/kg /A &5 HE Ok

- BBV AR HINPNE], AR
T OMERARAR, PRERCRBIRI, B EE
B, BREE, PRI, POECE O &ER
M- FEE - RBEIRRE b, KBRS &
OSHE O Megati 21k

- ATRE - AL EME S OZELT, KR
o BIRE EIRE - BERFEORT

300 mg/kg &8/ H & 51

- e BB ORISR AR
TR, BERFET

< M < BLEDY CHERR I (R EE N
ERFIET

- FEMEICFR D5 NOAEL 100 mgrkg
{RE/H . AEHEEIEICHR D NOAEL
100 mg/kg RE/A ., FEAFEMICRD
NOAEL 300 mg/kg K/H
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BRI A BRI B FEE AR Hh55E | BERE BRI [y ARBRR A R O M S Ol | 28
WEEENE | 7o b BEHR T~17 | RN | AR HEDP - (A#ER) 0, 1,000 mg/kg KT/ H LI E# 5B N Y
Bk H 36 T 2Na 100, 300, - REEVD) AR oK E LA E | (1989) (&
1,000, 1,500 DIRT, BREERA . R, | B9 2)
mg/kg {KH/H WR. FIR. AEIRFESETS . ALARMR)
B, BN, WA
Ry (4
CRIR R RO E OB (B
wIE) MRHALE B OET (ki
1TEE)
2 e GEIMEE) 0. 300 mg/kg AT/ H LA LG5
27 Pt 10, 30, 100, BRI BRI E (B RLE)
300, 1,000
mg/kg {KE/H AR 100 K O 300 mg/kg A/ H
LR TH LN L O AR O K
BEOGMREIL, BINRBECIERD b
mol,
— TN M OV AR FE 124 D5 NOAEL
100 mg/kg KT/ H
JEHERR O | 7o b PEAR 1T R | RN | AR HEDP - (A#ER) 0, 600 mg/kg KE/H K58 N Y
FL B -3 R Yo g bikid 20~23 | 2Na 100, 300, 600 - REEVD) - RESINING], FEATRAR (1989) (%
20 H Pt mg/kg R/ H TLOFEL (2/2318) | HRS S B9 2)
Eapidlils GBS 0. Ao RERARIR K OVIRAS T, i H IS
20 Pt 30. 100, 300, IR, MR VBRI S GENE
600 mg/kg A/ i,
H 300 mg/kg (KFE/ALL EEGHT, T
RicoWT, HEHBEEDH 5 EHE
DN (A% 56 A),
—fx#EMEIC %5 NOAEL 300 mg/kg
IRE/H . F8AEFEMEICHR D NOAEL
100 mg/kg AT/ H
T U M RN GRER | ELE Y B idn Tk HEDP - PURPEE A LRV, KE D
(HEDP) 2Na (1989) (&
19 3)
SR G- RE A X RE Fr 2o | 1~6% FEAEA R Th W NOAEL 1375 61 Bingham ©
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AR E AR B E L 551k | BERGE BRI E Beh& PR R R ORI AES O | SR
(F7 % k) 7> b 3~13 glkg IR/ | 72 LT LT, (2001)
H (zH10
3)
6 1 [H 5 7 v b 6 1 ] TREH P T E SIS REACTH W NOAEL 1561 FASEB
R [/ VAV TR &R LTz, (1974) <THl
F UMW, X J (Renaud
A 77 Y (1969)
Vi (% (zH10
5%) x&ie 4)
EIEN &
56 M [H#BR F vk 56 A4 IRAH Fu 5 | 6glkg KE/R FIEAT R L FASEB
FrU A (1974) <5l
FEAISREACTH W NOAEL 1561 A (King
RN &I LT, (1960) )
(B9 9)
91 H [HRBR Ty b 91 A 1R AR EegiEdiiid 17 L=y | 0, 5.23, 10.23, | mMEATRZRL Webb
e 25 (A7 %> | 15% ;0. K (1993)
un Iz (23.2%) . | 5,000, #J NOAEL mmMED 156 % (K (ZR10
7 v [ | 10,000, 15,000 mg/kg AE/H (HET 13,200 5)
(26.6%) % | 15,000 mg/kg & | mg/kg KE/H. MT 14,600 mg/kg
N K=H v | H/A wWE/B (P T T ko —L L
it (45.0%) L))
ANSRARSI
VT s
Jy & r —
V)
30 H [akBx 7 vk 30 H R A REME rUT L 0, 7.6, 21.3 PN RBHTH Y, NOAEL 1345 54 | Elder
%1005 | ZU+kw— | mLkg {K&E/A 7R EHEE LT, (1980)
N (A7 (ZR10
VlRE T 6)
VRN 7R
%)
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ABRIEH AREREE B FESE BRI 551k | BERGE BRI E bR PR R R ORI AES O | SR
3 0> H [HER A 3 H TREH K REHE U7 |0, 1, 5% FIEAT R L Elder
£200L | VY kRr— (1980)
v (Fo ARRBILFEHA R TH Y . NOAEL (10
VLT A SRR LT LT, 6)
VRN D TR
%)
47 W R 7> b 47 # TREH EagiEdiiia rUT L | 19.6% FIEAT R L Harkins&
% 15 7)o — Sarett
un W (Fo HHAROARCTERINTED (1968)
g NOAEL (3£ b v 7w &l L7z, (2810
(75%) & 7)
VAN
(25%) 7>
5725)
FE A ENAEREE | Ty b 2 R [H] RO | BREKE rUAZY | 2.5, 5, 10 M7 Z Yt —LoBIRICEY | NTP
(VT s 50 [t Vv (7 | mL/kg * o 2 UBRORBINGD D L IXENT (1994) (&
VtEw—) 2RO T bbb 00, 72 EBUNOERK | 10 8)
ALSYAT NN ICEBRENRKEZ WO, RREBRICKE
VT y DSEXY ZUBOFMAEIT O Z &1L
Vtnr— B I &Il Lz,
. FIH
VIBREE R
81%)
AR AR RN | 7o b IR 6~15 | #&0 EyiEd i Fo & Um | 0, 1,125, 1,500 | ARBITAERREAEREMERRE LT3R | Narotsky
(F7 % k) B H 16~20 mg/kg A/ A B DI FRD HI D T E IR = (1994) (&
un EEbr-HERENSW L, B | B109)
IZRT2RENAR 5 THL &M
5. ARBEEICE SR T4
X W) O AFEAE A R O AN A
P 211 O i
=R | T b =R A NOTN | A 2B (T4 | AR THY . NOAEL 135 54 | Bingham &
AR 7 Ytwv— | mgkg KE/H) R LT, (2001) (=
N (7 E | ROT Uk 103)
VR OT (2.5 mg/kg K
BB IH) &8
%5)
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AR E AR B FESE L 551k | BERGE BRI E b PR R R ORI AES O | SR
SRR | 7o b = AR 1R AR Fo A% FEERY T | xPEREE, 19.6% ARBITEABOATEEI N TS | Harkins &
Az B MERER DI DT ZERUFEHMBAHATHL Z 0D, Sarett
e T u—/v (4 NOAEL 115 b av7au &l L=, (1968) (&
R . H110)
(75%) K&
OT 71 8
(25%) >
b725)
A5G- 2 35 JHH Bk ~UA 35 [ /N Rt BRgtAKsE | 0, 0.15% ; 0., B 5 LIciB bk BORZEENRHAT | HA, &
Gl K 8) T 16 5.9 mg/E#¥/ H BHHZERVHEARBIZEIZRBRTHS (1972) (=
PG, %f Z b, RRERIZEBIT S5 NOAEL B116)
PN 8 SN S HIl LT,
Jt
40 H Bk ~UA 40 H# /N B 5HE EEEkk#E | 0. 0.5% B 5 UI-BR b KEOZEENR AT | EU (2003)
8 HHZERVHEHBRTORBRTHLZ | TIH
PG, %f Enn . ARRBRIZEIT 5 NOAEL I (Kihlstorm
N 8 ol L, 5 (1986) i
us E Y BE N
#) (M3
2)
14 H [HIEER ~ U A 14 Hf# oK EegiEdiiid WEEkAKsE | 0. 200, 1,000, 5 LI BRs b AKBOZEER AT | EU (2003)
4 10 T 3,000, 6,000 bBH T ENG, RRRIZBIT S T5IH (Du
ppm ; NOAEL (I3 b i7au Ll L7, pont (1995)
HE .0, 42.4, Ji 2 R SUR e

164, 415, 536
mg/kg RE/A
HE - 0, 48.5,
198, 485, 774
mg/kg AH/H

W) (B3
2)
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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, sa7 ) o BoRD, BM117)
KE 2 0, 26, 76,
239, 547 mg/kg | 1,000 ppm FHGHEOMET, + _I51HE
{KTE/A TRk (B CREIE)
. 0, 37,
103, 328, 785 300 ppm #HREOHET, + “I5 5@
mg/kg KE/H Bk (RIEHIR cE®E) | MEc, B
R OHOKEDORD,
B 5T =g~ ATHD
C5TBL vV A& W= R TH D |
Wy TilmE{tk#E © NOAEL %
MW 2ERHCIZ R 20D TH D
B, BET—EBIEEORKWE R 3EN
Y TERRek#E] 2EBRLEGGOR
BIZET DRAHTIZE T 5 b O LT
L7,
8 1A [ &5k A 8 1 ] /@ ARt 24 | BRRLAKSE | DO, 0.5, 1.0, REENHEY TRV &b, KRR | EU (2003)
1.5% ZAHIIC WD R E TRV EHIITL THIH
IR K12 @1. 1.5% [ (Shapiro &
(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 &
h 2.5% (1960) 5%
i SCAR TR
(B3 2)
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ABRIEH AREREE B ARER I e ik | BERE WS bR ARBRAE AR R R GE S OHW | B8
100 HM&EB | 7> b & 100 R O AREME9 | BERL/AKSE | 0, 6, 10, 20, 60 mg/kg RE/HEGHT, REHEM | IS
H ~12 Jt 30. 60 mg/kg & | #ifl (1969) (&
F/H - MIEAEALEAIRE c ~~ 27U v b | B118)
i, 7 A < R DRI
NOAEL 30 mg/kg {KH/H
90 H [HIFRER A 90 H# TREH KBERE9 | ARk /AKFE | 0. 0.6, 1, 3, 6 | mIEFTAALL JIRE &
~12 Jt mg/fF 20 g ; 0, (1969) (&
1.9, 3.2, 9.3, 5 UI-BM b KEOZEWEN AT | B118)
18.5 mglkg K&/ | HDHZ Lnb, KRBRICTB TS
H NOAEL (35 b 7w &l L7z,
12 i Rk 7wk 12 3 [ RO | AR EEE kS | 0. 56.2, 168.7. | 506.0 mg/kg KE/HFXGHET, B | FHEDS
(Hiz 6 12t 506.0 mg/kg & WD RERINBE U, PR, (1976) (&
=) #H/A R ik oD e Skt T B D I BM115)
- MIEZEAIRR A IZ I\ T, FRIMEREL,
~ESnvrE, ~~v b7 Uy b
. U v SR B
- RERRERR AR - RO O AR
DR, 158 D /N TR
NOAEL 168.7 mg/kg K&/ H
10 JH IRk iR A 10 3 [ /@ & e ER{bAksE | 0. 0.15, 0.3, RS IEICHER S Y | SEHEHEYT | Takayama &
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)
A 274, 465, 915, L7,
FED 2,652 mglkg &
10 3 /A
i, % I : 0, 208,
L4t 382, 701,
13 8@ 1,079, 3,622
i mg/kg RE/H
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ABRIEH AREREE B ARER I e ik | BERE WS 5 ARBRAE AR R R GE S OHW | B8
56 H [H]aEk A 56 H# 1R AR it B BEgtAKE | 0, 0.5% B UI-BRR b KEOZEENRRIT | EU (2003)
8 HHEROCHEARORBRTCHDLZ L | THIHA
JC, & N, RRBRICEIT S NOAEL 1145 (Kihlstorm
GRERE 8 DAV &I LT, 5 (1986) i
un E Y e N
R (3
2)
FEM A FHEBAMERER | ~v A (C57BL | 100 /N AR @b AkE | 0. 0.1, 0.4% KHh &7 —BiEE~T 2 THD Ito &

(R LAk R) ~ 7 R) TEAHY C5TBL~ U A% W= B CThH D 2 (1981) (&
49~51 LEREEZD L, BRAMOHEIIT | B1 20, 1
un X EHIE L7, 21 (

FEBAERR | v TR 30~740 H | K eI EEEkAk#E | 0. 0.1, 0.4% ARBIZBNT, B T7—BIEENE | Tto &
(C57BL/6N < DL W C57BL/BN ~ 7 A 2B TIE, H (1982) (&
7 A, DBA~U© i RIIENEN e+ IR ORANR | 12 2)
Z. BALB <~ v W B, DBA = 7 2 K1 BALB
) v ARV, RO

IERED HILTVZRWY,

PN=N b STAN G a1 AOE | 220 S e
DUNT DFEFHERIIRIT 2317 72 T
RN EBEE 2. A OIS
F o057 —BIEENMEL = T R
W5 D ERAEITRED s & &
Z 7,
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ABRIEH AREREE B FESE BRI 551k | BERGE BRI E bR PR R R ORI AES O | SR
FENAERER | v TR 6 A M /N % 18~ | s fbAkF#E | 0.4% + IR OBIMERE DR AERIL, & | Tto &
(BB 77— 24 [T B 2T —BEED< T 2 (C38H) T (1984) (&
I~ X 11.1%, F~@ W% 7 —EiEkE~v X | B6 8)
(C3H/HeN), (B6C3F1) T 31.8%, KHh ¥ 7—F
KA 27 —¥i% EPED~ A (C57BL, C3H/Csb)
T~ 2 T91.7%. 100%.,
(C57BL/6N) .
R~ 2T — AKHBRII N & T —BFEEOBEWC LS
B~ 7 A + FRIG OB DR AR DR
(B6C3Fy). & Wi+ s 22 LT 2R BRTH
BT —BiEE D, ARBROH R ORI EE R E
~ TR 2B & BENAMEOHBHITE AL
(C3H/Csb)) HIT L7,
FENAMEREE | Ty b 18 AR | fok EagiEdiiia i k3% | 0, 0.3, 0.6% 0.3% ¢ 5-HE T, (REHEININH] Takayama &
1 50 I 20, 195, 433 | #11 - ZLVCIC & i (1980) (&
U mg/kg KE/H N AT L M119)
I : 0, 306, 677
mg/kg {AE/H AR CHBE LK TR A DGR D
LNARNST-Z LICRBET D, AR
BRCIE 6 H A M o EIE MM 251 T
5 Z LD BBHED— I 72 3 08 AERR
BrRE R ETIThL TR Y . AR
BROFEFAZ X - TRBILKFOREN A
PEOFRE AW 2 Z LN TE AN
E 27,
MNNG A 7 v b 1 B ok 30 It a. f=>x—3 g B ARRER I, ZEEBERENADO T 1 E— | Takahashi
CERBEB RN a. 8 1K MNNG (100 mg/L) a VERERS LEZRBRTH Y, &5 (1986) (&
AR b. 32 JH[H] b. 7rE— = ER L7ZB b KRFEOREWNRAHTHS | 12 3)
I AL b, ARBRICBIT BIRENAMED
2~4 ff: 17~21 a. f =T —3 g9 VR HWHETE 2R,
a. 8 M un MNNG (100 mg/L)
b. 32 # b. FuET—3 g R

=X )=, Y asEiiiEs
U AUV LT VT e R
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5 fE: 21 Jt a. f=>x—3 g Bk
a. 8 M [H MNNG (100 mg/L)
b. 32 f b. 7oET— 3 VB
b kFE (1%)
6~9 i 10 T a. f=>x—3 g R
a. 8 M [H AL
b. 32 JH[H] b. FuE—3 g EPE
=H ) —)b, Eodiliig s v
ARV LT AT E R
10 7 10 T a. f = —3 g B
a. 8 M [H MEHL
b. 32 JH[H] b. FuE—3 g P
R kFE (1%)
AR AR RN | v T A B TH, | ok (| SR Ee bk | 0.33. 1. 3% SRRER R E SN TV RN Z L RHEH | Wales 5
G B LK) 21 . & Gz | 121t DHERTE 22 L7225, NOAEL % (1959) (=
DT 28 1z 2 |22 0.33, 1% 51 HWTTE oo, B126)
A #1) TIEEHIZO~®
8L 7 A RO HE (B INHERE 3
28 AIC&KMEZ M~ Pe) 1537z
2 2L & [FJE
O 5 21 HIZ&K1ER
W~ 7 2 2 T & [F]
O 5 21 HIZ&AHE
i~ 2% 2 JC & A
DB
@F 5 21 BICifE% &
#*
ATEEMERER | 7o b 5722 H M oK BEFLIE 3 | B LAKSE | 0.45% HHBCTEBEEINZbOTHY . 55 | EU (2003)
un bR TERNT LB, NOAEL # | THIH
M CX ero Tz, (Hankin &
(1958) )
(12
7)
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ABRIEH AREREE B FESE BRI 551k | BERGE BRI E bR PR R R ORI AES O | SR
AREENRRR | 7> b 45 H# R 0 AN iR k3% | LDso® 1/10~1/5 | N RHCTH L Z & 225, NOAEL | EU (2003)
PEEAR /A ZHW T E Aotz <HlH
3] (Antonova
5 (1974) )
(B3 2)
ArmeEtERE | 7o b 6 2 H M SRR D | MR, i k3% | 0. 0.005, 0.05, | FEMNARHTHLZ L2, NOAEL | EU (2003)
PEEAR 0.5, 5.0, 50 ZHIW T E R0tz <HlH
G2 mg/kg KE/H (Antonova
5 (1974) )
(B3 2)
FAEEERER | Ty b AR OERS | R A AR | EERbAKFE | 0. 0.02, 0.1, B 5 Uiz LK FEOREENRHT | ZRILDS
#1171 T 4~8 |t 2.0, 10% B, Flo, KRBOFEME MR T (1982) (&
(W otz Z &b, NOAEL 20T | lB1 2 8)
20 HiZ XMool
iS0LY]
N
HL7z
fE )
B: &#f
4~5 L
(B
i S
w7 Ig
(LYK
4
8l
%)
b MBI DE | SEFIERE [N HEDP - 200~1,000 mg/ THALEEE (0.1%A0m) | HFFkGeR [ 3 L B A S
i (HEDP) (E3MmE L 2Na A/H £ OFE, RLMmEREL (0.1%F # (2011)
TOfEAR W) . MEEURIERAE, BHE . WEE (9 6)
) i PN = I Sl Y G OSTIR N, ==
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ABRIEH BRI B FESE R ) B55 | BERE R b AERAE R E R OAREMFHAS ORI | S8R
iE 51 v k 24~28 i - 3,523 fl | HEDP - ERFRERIIOT IO IEEBIER], 7o | ISR
(EEIES O 5] 2Na B, BITEARBLEIL 8.8%., b R G A
FA R AR A OEVEIERIZE BEE (5.2%) T (2009)
B, ZOMORERLEDT IMERE (M9 7)
OEE] »oTHTE2EIEATH-
LI Tnb,
MEA"HE | b b CBHRESR | 156 HEH s AHIBE HEDP - 200 mg/ A/H HEDP « 2Na OFERUCBIE Lz@IfE | B 55 2 ik
B (=3 | #) (2 E [ 95 15l 2Na FAOBEEL 28.4% ThH Y, EELENIE | fHA ek
i D B R 5 51LT10 AR onT, BEIEFIEDOEmWNE (2009) (&
1% B R UER) JE HIREE EHELOH D HEDP - 2Na O# 5 B9 7)
%k 123 LS RS L0 S OB (2
% 12— 10461 | 770 fl) . B (3f1) ThotlIRT
L, v R=r) W5,
18 7 —
JL)
I R v~ (BEIEOF 156 i [#] e qn| 55 15l HEDP - 400 mg/ \/H FITER OBEREEL 45.5% TH D . s, [ 38 5 [
HHERIE BT (2 E [ 2Na BIEAPEAA 4 B, TR, JEERE | s A
H51T10 ERE SHFRD LN SN T3, (2009) (=
T HREE B9 7)
5HEt 12 [ 3 0 AR SRR AR 1. etk
Mz 17— FeBe DX G A ML E 72 FE IR O b
e, Mmool LTW5D,
13 7 —v
I NRBR t b HiE] fxqsl KRR HEDP - 5. 10, 20 mg/kg | FMEFTRZ2 L UNEENEY ¢
ANFME 3 | 2Na (NEE 3 IF
Gl (2011) <5l
5H (1 KRERK 10 mg/kg KE H
H 1) ANFHE 6 (M 10)
Gl
SEIH S v (SMEMERN 7 H 12%% | HEDP 20 mg/kg (KHE/ A < B IpkRAER Silverman
PR, B ) (1994) (=
o= e 9 8)
—/)LHEY)
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ABRIEH AREREE B FESE BRI e ik | BERE BRI E bR PR R R ORI AES O | SR
bt MZBTDLE | MAER E bk 10 A [ - 8 f4il rUTIL | BERL Y —0 | #5 3 AREIC—ERRES. EEE | EFSA
R (Fy a2 ZVtr— | 40%& MEPRD LT SN TWAD, (2009) <3l
fi%) v (Ao H H (Hashim
Ve 5 (1960) )
(77.7%) (B 26)
DR
%)
I Nk = — WA 4 1 FUTYL | 1gkg RE (b AT R L EFSA
. Hi[E 7t — D = (2009) THI
v (FT7H —/L& L0) A (CTFA
Nl (1980) )
(7T1%) % (B 26)
NH75)
Maximizatio [N 48 HEfH] 7l N 25 15l T2 UM | 1% HEZ L Bingham
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(LEa—) FXyF (zH10
TRIFIC 3)
it

135




<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 %8 HEDP &1
a— K (ng/kg, ppb) (ug/kg KE/H) (nglkg, 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

T — ¥ EAEICHIT A EIE
g HEDP#% &4 E R - RBHAE | RAERE HEDP# Bt & HEDP#E Bt &
(ng/kg,ppb) AR (g/ N1TH) (mg/ ATH) (ng/kgfkE/H)

L3 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 B Al 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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