N & % 9 4 2 &
ER2T7THE12H022H
A S ERE
B RA R

£ LR IR DR R O BEIZOWT

YR 2 7TH12A 1 0BT EAFBERERL1 21081 52b>TEENDY
ZELICERY RO b BERREA A CRNAICET SR 2WE (GBEEE. 1 -t
FudiozFUFr—1, 1 -UKRAKRCE, 42757 8. B, Wbk oF
HEMBREZERMOBRITROLEY TTO T, RREEEARE (ER1 5EE
BEA8E) B23LE2EOREICEIEEMNLET,

Rk, AdhEERERMOFEMIIBTEO LB TT,

:Lllll_Lll

BER . R E LCEICHER S B . RAMIKEAR RN EEL LR, —
HRRGRRR HET B LER R

1—-eFoFizF)Fr—1, 1 —VRAGFVEER: — BEEFAFES 0.013 mg/ke
HE/B LRETS i

F7 5 VR R e LCHESICEA S 3B, BRMITEAS RV EE LB,
— I ERAAERRET B LET R '

BEER ¢ WEIAD & UGB SN B HEA, HRtIEARZWEEX bR, —H
B RS BET D BB

BRI : RO L L OB S a5a, BeMICARARNEZ X b,
— AR R ET B LA

EFFERA : AR & L CERICHER Sh38E . Batic Bt



Il]\j:"] q:% _:I:ﬁﬁi

AEFIRUVRIEFICEEIND
ﬂﬁﬁsltbﬂ$>I?U
DIRARVEE, O
ﬁ'FTQs W|EEIEKER)
% 2

2015%F12HA

BEmTEEESR



O B B DIRIE oo 4
OB R e R E R R E B E e 5
ORML R ERAMYEMRAEREMZRERE e 6
(@ - Y TR 7
L. B R E DR T e 12
1. ARIMEE] TBEEEERIELL e 12
2. I THBEEEE L oo 13
3. A M-erOx>TF YT, 1-ORAKRUEE] (HEDP) ... 13
4. TR TTED B UBEL oo e 14
5. RN TEEEE L oo 15
6. I TR BBAE KR L oot 15
T BT B B oo 16
8. AR R LT R D R B e, 16
9. BAERUVENEIZEITAERIRIT oo 16
(1) BAEIZE T BEEIRIR oo 16
(2) BESEIZE T BEEIRIR oo 17
10. EREHERAEICE T DM .o 18
(1) BREEREBRITET BT oo 18
(2) JECFAIZE T BRI oo 19

(3) BRMIZE T BEEM oo 20

(4) KEIZE T DI oot 21
(5) A—AFSUT, Za—C =SV RIZETFBEFHE oo 21
11, FHEZFEORER. AMPBEEDBE .. 21
I. BREMITERBDHEDEEE et 23
T ARIEIAE oot 24
(1) ABEEEE e 24
(2) HEDDP ..ottt 25
(B) B UBE e 27
(4) FBEBIETKIR oo 28
(5) I B UBE oo 35
(B) RABFNEEDE E® oo 35

2 BT ettt 35
(1) BEFEE. BT D Z BB oo 35

D TBIEETE oottt ettt ettt 36



D) BB oo, 38
@) IR G M oo, 39
@ FEBNAIME oo, 44
B AT T E oo, 44
©® B RITEITBENR oottt ettt 46
(2) HEDP ..ottt 46
D) BB BRI oot ettt ettt 46
D) BEEETE oottt ettt 47
@) RIEIE G M oot 48
@ FEBNAIME oo, 55
B HEFEFEAETEME oottt ettt 55
@ T LU I ME e, 62
D —HEEEIE et 62
E R IZEB T BENIR oottt 63
(B) T B UBE oo, 66
D BB R oo, 66
D) BEEETE oottt ettt 67
B RIEIE G oo, 67
@ FEBNAIME oo, 70
B HEFEFEAETEME oottt ettt 71
® E RIZEBITBEIR e, 73
(4) BEBIETKTR oo 73
D BB EETE oottt ettt ettt 73
D) BRI oo, 76
B RIEIE G oo, 77
@ FEDVAITE oo 84
B AT T E oo, 89
® E RIZEBITBEIR e, 92
. —H R E DI o 92
T BRI BEADIRE e 92
(1) BB T BTRBBEER e 92
(2) BDEICEIT AR R e 94
2. —HIEEEBDHEET oo 97
(1) BEFEE. BA T2 VB, BEEIEIKE e 97
(2) HEDP ..ottt 99
(B) T B UBE oo 100
CA) BEEE oo 103



FUFE 1 2 BEFR o 109
FIFE 2 - B BRI e 110
A# 3 : HEDP., 0 % V&, Bffgt REBE. #HEENRE ... 131
B B ettt 133



<BEOREE>

% 1hR GRmBDiE

2013411 H 20 A

2013 411 A 25 H
20134 11 A 26 A
2013412 H 25 H

2014 4
2014 4
2014 4
2014 4
2014 4
2014 4
2014 4
2014 4
2014 4

1 H14 H
1 H21H
1 H29H
2113 H
3H13H
3H20H
4 417 H
6 H20H
6 H30H

2014511 H 5 H

2014 411 H 17 H
2014412 H 12 H

2015 4£
2015 4£
2015 4
2015 4£
2015 4£
2015 4
2015 4£
2015 4£
2015 4

ERUVBRBELEDREICHR L EMRBREZETH

JEA G782 © TN DFETE AR B B dh e 5 B A 12
DOWTHEERE (BATEAE L 1120 5 3 5)

%495 M RMLET RS (EFEHEDP)

i R B O HE R fE

% 125 IR MR A S

A e B D HE HH

%126 EUS N EFRE S

i R B DO B H R fE

%127 BRI R A S

%128 EUS I E R A S

i R B O B H K fE

%5129 BRI A S

MEEE (2014 46 1 H 29 BRHKIES) OF%

%131 BRI A S

fEER (2014 4F 1 A 14 H X 1UV2014 4 3 H 20 HEEHIK
oY) D

%5136 [ES N R A S

55 137 R

1H22H fEER (2013 4F 11 A 26 H#2HEKEESY) o5

2H 5H %139 EUS I PR A S

2H19 H A B D R

3 H16 H R ERE (2015 42 A 19 HIEHKIESY) D%
3H23H %140 EVSIN EP R E S

5H 12 H %560 MR EEZES (W)

5H13 HMH6 A 11 HET ERIOOEA - HFROZEE

6 H 24 H %ﬁu%%ﬁ%nﬂﬁ/\rﬁzﬁzﬁ:%ﬁzunﬁé\iéééé%\%&%
6 H30H %567 MR MEETES (W)

([R] B A O A 55 8 R R (2 a4

F2iR (RMYOERBLEDHRIEIZRLBRBEEREZETMICHF S KT
2015412 A 11 H

2015412 H15 H
2015412 H 22 H

A= S K L D B WS O F H e O BB 4% D £ db frE B
EEHIIC DWW T B (BAT@HE AR 1210 5
BfREH O
%588 M MAeZE S (EFFEFHEHH)

%589 MR ML EETRR (Fik

(R B AT A 57l R B i )

1),

4



<BRREZERZRAE>

(2015 46 H 30 H % T)
RE 8 (ZER)
ek o (ZERNAH)
s B (ZERNRH)
= EHE (FAERNE)
A R

Bz Bl

M A

(2015 4E 7 H 1 HM D)

1 ik
IS
AEA
7 H
[
o8 1
A H

¥ (ZAER)

B (ZRERS)
1

i

Sk

T

=i

A



<ERREZERANMYVEFRERFEMZAERE>
(201549 H 30 H % T)
fEry AR (ER)
B IR (ERAUHED)
a1

A FRIE

g HH3E

(A RS

AH m

FER Bk

NS WN 3
AL K

e A

B ik

F& Wing

L R

e =

AR B

i HEE

<BHEAN>

AR ET
AH SEIA
A



C I )

FEEEE LT S 2 i 2 & il NEErmeidAl) i N REANICE A S
nAHWE (Y EEER2 ) (CAS BE&kE 5 @ 79-21-0 (EFEFEE L)), ™ 11-
EReX =F T o-1,1-URAR ] (CAS BEE S : 2809-21-4 (1-& R ¥
VEF VT LI VRARCEEE LC), ™I T 2 Bk (CAS BEkE5
124-07-2 (A7 2 EE LC)), WYy THEEE] (CAS BEkE 5 @ 64-19-7 (FEfE &
L)) kORI Ntk E ] (CAS BEE S : 7722-84-1 (b /KkFE L L))
IZOWT, HFERBRAES 2 V) T SR B2 2 B0 L 7=,

S W RBR A L. BEEEE. 1t Fexs T U F o-1,1-P R AR U
(Hmm)ﬁﬁ&/@zﬂ&&Uﬁ&kmf%%%% & LTcBmmtk, Sk,
A G530 RN A, AR ARME, £ MBI 2HMEAICET LD TH S,

AZBE L LTI, IR NEEeEe ) (2T 2L BMIT6R D AR
%m\mﬁk%_mb%ﬂﬁ#ot_&&UﬁMW%ﬂFﬁﬂ&%ﬂj# winy
EEEEE ) . W T1-e ReX o =F U T -1, 1-URAR ) . g T4
2 UM WS TEERR ) ROV THEER(bKFE) ICK2RAG/MAITHD Z L
b, ENHORSO H HiaEEEE, HEDP, ﬁﬁ&/&&wﬁ%mmfwiér:%
DR AT LT,

F7o, WA DEFERRRA OEZRICEWT, (A7 XV BOGHEICLD ., @
T2 BB ER SN DGEDR DD, | EINTWAZ Eng, @47 % U BIZE
T HLREMITRD LI OWN T HE LTz,

R, WY THERR | (2 oW TR, W) TEERE v o ) K OUSING) Tie{b 7
Ny L] OFHEE (2013) | wfﬂ%wiér’ﬁéﬂﬁﬁ@%éhfﬁb\
WW@w\ﬂﬁk%uﬁm%rﬂ&J@fé@ ISR AL SR LMD B
f\:hu%\WW@%\%ﬁ&%K%m%Fﬂ&J®£éﬁ_@ﬁ%$béﬁé
HAITEO ATV, ZD7, AFHEZETIX, iy THEE) OFRNEEE
OFHIR DR OBFHIITHLT. E5I1C, FIRIIAERH THICERSINLTWS
BNV EOENE X NI THERE ) (2 oW i, i & LA
ENHGE. BEMEIBED 2 WEEZ LV, ADI ZRET LB L 20 &k L
77,

AZESLE LTI, INOOMAEZEE X, REMIZUSINRIA] T FEERRIA)
DOZEMEICET M 21T S 2 & & L,

1. BEEE. B840 2 Uk
(1) BEFEL
WHERE D2 EMIL, JECFA OV FSANZ (2 JaviE, & eIk,
FMOFRRIC RS, ZORHITE T LS T0nD
R D RN ENRE (2 4R 2 0 L & fat L 7ot 2R %??E&U%J%% FUFE T T,
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RN HERE R LK K ORI S, MIETEER ~DOBITH D72 &3
2o, £, BRMFEIZE W T, BFERIT FICHEE, @ERLKHE L OREIC
DEIND EBEZ LN, —FH, IRICEMEBHERIEFESEE L, b B EIRL
7L ThH, ABENTS \ﬁqsézh I HIZHIBENICA-TZE LTH, pH DKW
HANTIXIZETH LN, BENSHMIEN CIIIERIENICOMIND EE 2N
77

AFEHELE LT, @BFFRICOWTHERIZE > TRERMEE 25 X 9 Es

TRV EE X,

AEZEE L LTL, @ERIC O W CatEEtE, KE®R G = E&Uih%ﬁéﬂ
P D FRBR AR & F Ltn’i% WEEERR | B R ERIEAE RN B D & 13RO H T,
> b 13 HEEsEHR D R EREBRICB T2 < & 0.25 mg/kg R/ H (Jﬂﬁ’ﬁ&
LT T ifﬁ:r CEENRO DN ol BT, F2 BB AT OV TH
Wrcx 2 AITRD SN T,

AEZE= kb“(i Wik [EEiR) K OWa 47 # OB NEIICEB T D HE
E—HEIE%S 0.105 mg/ A/H (0.0019 mg/kg K&E/H) EHELTWDHD
O, WE—HEREOMIIFERBRICB T 2RHEMENOEHLELOTH
D, BRKOEBERIZ, ML XIEABEIC LD MR TREEZRS Z %<, B3
FORECEBWTS, HFESICL VNI TEREZRL2 b0 L5 2 b, EEEE
DLZEMER OENENED A 1 = X L& EFETIE, EEOEBRE., b_@?%ni
—HEREXL Y Y EVETH S k%zto

L7eldo T, AEFEESE LTL, WEFRORZEME., (KNEIRED A 1 =X A
HHEEMERARIC Téﬁ*%&@%&r@ﬁﬁii%%ﬁfé bt DMTH
HEEBIZ OV TII RS HSROBIEN L < | ADI Z45ET 2 N E im\&%z
TWAZ END, Iy HEEE) NI E L CEUNICHER SNL56. 748
PR EN W EEB Z B, ADI ZFFET D2 HLEIT RN E W Lz, 7Zeds, [
U < 53y T oo R /KFIZOWTIL, #ikd 5,

(2) @AY 32 Bk

WA 2 UFRIZOWTIE, FDA (2000) 23, i@FEERE &4~ &‘/ﬁfz@%ﬁ%
WEEE L TREMICE A TS Z L 2kE 2 ALAS L LTI, BEHE % #5R
WE & LR 252 2 & T, mEEE Ak O o & /ﬂx%ﬁ‘ﬁf_/’*\/\
A 7252 FTRE &I U7, B NEErie A oI\ T, 47
AUBBRDERICEY, A7 X UBBPERINDGERD D, EENTED,
JECFA (2006) 1T LAviE, 5RO FERe S4B, @mFERE S 213~220
ppm “C“&)%)f/%é;\ WA 2 I 14~25ppm THDH ESNTWDHZ & Fo,
KENZ I D FEREHA O RS R, ﬁlﬂ&@%%lﬁ A ST B R S A
D5 @(}ﬁfh . @EERE A 2,000 ppm LA T, @A 7 ¥ DS 233 ppm LLF T
HHEINTNDLZENDL, WTIOLEIZE W T HIEEE L ONE A 7 &

8



@%ﬂ%h@@f‘j&OP&ﬁ@#@%@ WA 2 OB EITEEIC
TEEE L0 ARV EE S, IR TEEES 85 s U ing & L Cii
tuﬁ%%m&%é\ﬁﬁﬁ&y%m%#éﬁéﬁm%ﬁﬁ@wkﬁﬁbto

2. HEDP

HEDP OENEIREIZ AR D A R 2 Bt Lo R, 051281 2 WIEIME
EEZ LN, ORI SN H DIZOWNTIL R R OFE P IR S 5 1E0,
BIZHMT D EEZ LT,

AZFER L LTE, HEDP IZOWTAKRIZ L o TREMBE & 725 X 5 B nw
ATy

AKZEBE L LTI, HEDP (ZHoW A= ME, IE RS 3 A OVESEFS £ 751k
K OT LT oMEOREREAR Z at Lol R, A X 52 HERREEHK Gl
1.3 mg/kg {KE/H (HEDP & L <T) % HEDP ® NOAEL &}k L7z,

AFEZE LT, HEDP IZOWTEBAMEDREIL /W E O &H LTz,

F7o. B MIBITHFAZMRE LIiER, HEDP - 2Na 2 A3k & 3 5 3K
ol XD BMWERIZESM & LToHE - HE (200~1,000 mg/ AN/H) IZHD &l
HLIEGAIZR OO THY . BMIRIME L TOLEOEBIUCER LA
PEDORREITFED S ECHI LTz,

AFBHEE LT, iM% THEDP) OB EICI T 2 HE— HEEE (0.0024
mg/kg KE/H) Z#1%+ 5 L HEDP ® ADI #4585 2 L 3B &l L 7=,
AEEEE LT, A X 52 HEEEEERGHBR) 55572 NOAEL 1.3 mg/kg
AE/H (HEDP & L C) ZMB#Le L, Z24%% 100 THL7Z 0.013 mg/kg KHE
/H % HEDP @ ADI & L7z,

72E. T’AEITHB VT, HEDP - 2Nalt W T, ‘BHERE SoiaEs2 B &
LM E LTREINTEY, 200~1,000 mg/ A/HOHETHEH S TW
Do

3. ¥Rk
7 B2 EOERNERBIAR D A 2R Lo R, 1Z& A ERBRINE L, —#
IR SN D28, KD ORFITEFHIEVIRE L THEET D B2 b1, —EITHE
Wit~V IAEND EB 2 BTz,
AEESLE LTI, A7 X VBRIZOWTAERIZE > TREME LD K ) 7eE
LTV EE 2T,
ALFAELLTL, B MBI LIHMAEZHRET LIEMER, 72 BEaa Y
TINT U Er— 2B LA, —RRIZIES, EEE G0 btz b
OO, BN E L ToLEOEBRUCIR D 22O EITRD b7 &k
L7,



AFESL LTL, A7 Z VBRIV TaMERM, ERGFEME, LRt dHE
PEORBRAE T RET LTS R. 47 % Va5 L350 51X NOAEL % Jkr
T 52 EMARERHANED bRl b DD, &7 X U ErE 23.2%&Te b Y
TN 7UVka—nz&E LT v b 91 HEREERGERBR S, NI T
Utr—/L®d NOAEL IZ>W T, mmHETH S 15,000 mg/kg (AH/H (HET
13,200 mg/kg AH/H, MiT 14,600 mg/kg (K&E/H (FU T V7 Uk —L b
L)) LTz, Elo, 37 X UBRORENAMEIZ OV THIWTT 2 20 IR
S7einoT,

AEESL LT, WIHEkD A7 2 U BROFNEICB T 2 4#E — B EIE
I% 3.46 mg/ A/H (0.062 mg/kg KE/H) EHIWrL7=, —JF., EFHEIC LR,
BRENCBIT5EERSEROAF 7 & U BOEBREIT B, LMY T 123 mg/
NHEENTWD,

AEERLE LT, 47 ¥ Ve ih Lz 513 NOAEL 24 % = &
INFRERRE AN D GRS b DD, 7 7 ek 23.2% & N U 7L
Vtu— &5 L7107y b 91 HREHREEER GRER)G, N7 A7V Er—
D NOAEL (Z5W T, kmHAETHD 15,000 mgkg KFE/H (HET 13,200
mg/kg KE/H, MET 14,600 mg/kg AEH/H (MU T A7V ku—LELTQ))
DELNTWDZ L, Fo, BREMRSHBEKOA 7 ¥ U EEOBREIL, WY HEK
DHEHEREZ KL ERAZH0THD Z EHEET UL, mInW 47 %
VR NI E LTI SN H %A, EEMEICBRER W EEB X B,
ADI ZFsET D BT 72\ &l L7z,

4. @BfEIEKR

EEE Lk FE D EMIL, JECFA KO FSANZ (2 LT, &5 THeITK K
ORI S, E OISy & ST b,

MR LK E DIERNENRBIMR D MR A G LIk, 12 7 —BEOREEITLY
BN SN, £, BB OERBA 4 U FE TS TSNS Z LT, KKk
VR LD EEZBNT, Fo, BRABERAEIZBWTYH, BIROA =X AT X
D, EBILKEIIKE BB S NDIGENRSZ N EB XN, B, B ¥
7 —BIEMEICOWTIE, FEELOEERZENMONTEY, B MBI 2®|AI X Z
—EBMAEFEORERF & ME SN TWDH, —F RIS MRmITIBEEILKENFEE L,
b RBNERLEELTH, AENTOIND EEZ BT,

AFEHSE LTI BB LK FIIRBHEHE LR IEGFE T CIXERHEEEZ R T H
OO, WEYNZEH S HEgibk®s) LT F2AMERT 124 72-T
E R DR EZ T A0, EERICE o THREREE 25 L 9 R EHEEORK
Al EE 2T,

AEES L LTIE, BBAKEICONTEAMETENE, RIE#RG TR OVER R4
EORBRAE 2 RS L7/ R, 7 v MR 100 H Fs@EsH#e 0 & 53805, 30
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mg/kg AH/H il bk O NOAEL &l L7z,

K%é ELTE, HESON TV RS DIX, WERL/KEIZ OV TH
ANE DA T 2 1K “Té ézif%fm\%@QDt7/F18#HF%%*&5ﬁWﬁ
hkwf%ﬂ PERRO LN o= EICBET D E LI, BV ¥ T —FiE

P~ 2 TO+ Z DR AE _waﬁ\ﬁ§7~k@$@ﬁbewﬁwt

[ZHMFET 2 Z EFEE T, B E T —BIEEOK T LTk MZEWT
RN AMEDBRITRED b nEE 2T,

AZERE LTE, BNy NHERRbkE] oxPNEICBT 2HE— A EREL
0.105 mg/ A/H (0.0019 mg/kg {K&E/H) EHET L TWDHO0, #E— HERE
DOEITFRERBRICB T 2BRHBAMENOREH L2 O TH Y  BALUEBRIX
INTOITAESIC X O IMATREEZRD Z NS, BELOCREZIZBHNTH, #
HECIVNTEEEZRELILOLH D Z Enn, BERLKE DL ENME K QAN E)
%®%ﬁﬁXA%%E¢hi\%%®ﬁﬁﬁi\iﬁ®%m HIERE LY LA
YIKVWMETH D EE 27,

BT, Y LEERLKFE] IOV TIE, BED U A7 FEE IV T
ﬁ%@@ﬁméﬂf%@ﬂ%&kﬁ%ﬁv%%ﬁ%@%ﬁﬁﬁﬁﬁmmi%%%
L, XEBRELZTNIER B0 ) SN TWDH I Enn, MR U X 7R
BN IAUE, BRI HEERbKFE] PEET LI LiTneEx
7=

Lo T, AEESIF, #ERBREE2 S NOAEL AL THnDHHD0D,
R KSE DR EM, %W@ EDA =R AL, FEEOBIE, BIEDOY X7 EH
EEEZZBEL, SNy LHEmRKFE) PN E L CEUICER S 5E. &7
EMEIZIR AN RN EE 2 B, ADI 245 2 LB XA &HIT LT,

RBAKA X T —BIEE~ 7 AZB W T BB OBAERED LTV D03,
ERo LB B MBI DB LKEDEEOBEEIZIEF ITEVVETH Y . K
ICERLZE LT, & FOMERPEIIFET OV XX —BE, ¥ T—
VLN DOEEHEIC L0 BBILKBENRBH S ND Z L0, ﬁ&?—ﬁﬁﬁ@ﬁ?b
TWAHE MZOWTH, i LEfFEAKSE] i eE L CEvlicER S
it TRMIZEREITR W &l LT,

Dl bZaEEz, AZES L LTL, WA DEFEREA ] (conwTid, bk

DFHIICIE D E F A DI & L THEUICHEH S 256 eI BREiTan
&I L7z,
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I. xR mEOBE

PEEFIC X IR & & Al (LR TiRnmsisl Lo, ) EERER Al
DB E T, EFRE LT IRMIL, EFEES, FefE, B LKELXXN1-E R
n¥x L FYF-11,-PRAKRUEE (HEDP) O GHRAKRK TH D, 12,
F BB ELGAND D, B, A7 X UBOEHICLY ., WA T X BN
ERSNDEERH D, | Ea3nTWns, (R 1)

2T IR EEERRRIA ) W NS RBEANCET SISNDIMED O B,
Wiy DEEEe) . Wi T1-v RaxooF U 5 001, 1-UFR AR R, ISy
(o &2 B, WY THERR ) KOSy HEmbkFE ) oF&, 48, o1
e, MMIREEE O, £, WA XU QI HonT, o RAEEFE LD
776

1. AmyEHE EEEREAE ]
(1) H&F
BEE (W1, 2)

(2) &%
4y o R f )
#i4, : Peracetic acid formulation
(514 : Peroxyacetic acid solutions) (=& 1)

(3) MRE
EEEE I X DI A TEEEme Al OO BEE T, &L LT IR
rn X EERE 12~15%. FERE 40~50%., W2 {k/KFE 4~12%0Dffl, 1-& Fe ¥
TF VT 1,1, VRAR R 1% R E e, ok, A7 X UM 3~10%%E 5T
ZERDD, | MERE LT IRMIE, BEFEHORE T, Rl olzis
WRH DL, | EEInTWD, (B2)

(4) &®EH
FAO/WHO & R &MIMmEMxE < (JECFA) (2004), Z » =2 —2—
7 v REAEEREES (FSANZ) (2005) X, iBEREAICEENLIWED S b,
WEEEE, A7 & U R ONE R LK SEIZ DOV TE, 1 OALFRISRIT LD |
BTN K, B, BRI AT Z RIS RS . ORIy
ELTWs, (R 3, 4)

LARTHTHN SN BEERIZ DWW T, B 1 124 %5 R~
2 BRI END bOTIEARL . BAEFBEICL VRN E L TOREROCHBEEEOHRTIITESINT
1,\733(/\0
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o 2H,0 9 o
2 il 2 2
ch)J\OH Hsc)J\O—OH Hsc)J\OH
Acetic acid - *
2iHQ 2 HoO + O3
Peroxyacetic acid
O O O
2H-05
2 2 2
C7H1£J\OH C7H15)'LO—OH Cyng\OH
+ +
Octanoic acid 2 Ho0

Peroxyoctanoic acid

2HQp —— 2 H20 + O2

Hydrogen peroxide

2. &y NEFEER )
(1) ERFTDEH
A o EEERE
Hi4, . Peracetic acid
(5114 : Peroxyacetic acid)
CAS B8 : 79-21-0 (B 1)

(2) ¥
CH;COOOH (1)

(3) #¥FE
76.05 (=M 1)

(4) MK
FEEEH I LV, N EEEEE ] OPERIZ, T I 72 ik R C I O
FRENH D, | EE&NTWDE, (BR1)

3. &MY M- FOXSTFYTFo-1, 1-ShRKVE] (HEDP)
(1) ERDDEFR
4 1B RrFoomF U 71, 1-OR AR U
(B4« =F Fua U ig)
#i4, : 1-Hydroxyethylidene-1, 1-diphosphonic acid

13



(314 : Etidronic acid, HEDP)
CAS B$k% 5 : 2809-21-4 (B 1)

(2) 7K. BEX
Ca2HsO7Ps
oG, oH -
. ’
\ X/
_PT TP
HO™ . /% TOH
00 (BHE1)

(3) B¥=E
206.03 (=M1)

(4) MRE
FEEHICL DN T1-e R =F VT -1, 1-VRAR R O
ETH., a8 LT TAMI. I'E FrX T UT-1,1- VKR AR B
(C2HgO7P2) 58.0~62.0 %x&te, | . MIkE LT IARMIL, WHEADEH
REERTHDH, | EShTWnb, (BR2)

4. AmmMY T 5 Bk
(1) ERFTDEH
IE AN b/ NG
(B« 17V VER)
#4, . Octanoic Acid
(B4 : Caprylic acid)
CAS B 6% 75 : 124-07-2 (B 1)

(2) »FX. BEX
CsH1602 (P 1)

O

(3) H¥=E
144.21 (BPE1)

(ZM 1)
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(4)

i

ey
BEERN LAWY T4 7 2 V) OGHIE TR, &&E& LT 195.0%LL

] MRERE LT IRMIE, BETHROME T, DI rdH 5, | &

ShTnd, (EH2)

5. #Hxmny TEEER )

(1)

(2)

(3)

(4)

FRDDBT

4 - Hele

Hi4, : Acetic acid

CAS B§%% 5 : 64-19-7 (B3 5)

HF
CHsCOOH (M 5)

HTE

60.05 (=M 5)

R
BASEICRV CHAER SRS B TO SR [HERE ORABIZHEL

T, 8L LT IARMIZ. Fif2 (C2H402=60.05) 29.0~31.0%% &de, | . 1
WeE LT IARME, BEEHOWRKT, FFERREEDICEWRH S, | &N
TW5, (BH5)

6. HmY NBERIE/KE]

(1)

(2)

(3)

(4)

FRHADEH

4« R kKSR

#i4, . Hydrogen Peroxide

CAS k&5 : 7722-84-1 (BZHi5)

¥R
H:0: (M 5)

HTE

34.01 (=W 5)

EIRF
FRENZFB W TS EE A RO 5 TW DRI DEERL KSR OB

IZBWT, &8E LT IARMIT, Btk (H202=34.01) 35.0~36.0%% 5
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o, | MERE LT IARMIZ, EEFEHREET, IZBWLR 20N Tb TN

IZBWhAH D, | EHESNTWS, (BES)

7. B
(1) AR

s A s & g
#i4, . Peroxyoctanoic acid
(5114 : Peroctanoic acid)
CAS %#k%& 5 : 33734-57-5 (M1, 6)

(2) o¥K
CH3(CH2)sCOOOH

8. EBREXIRRDZREF

Cords & Dychdala (1993) D& IZ LiuiE, BEFERRLANIE 1902 412 &% H 3h F
RS S, Z 0%, Hx REFE~OR R OFEEA] & O LLBHFZE 72 &3 i
INTEZEINTWS, (B 7)

9. EHMNERUVHENBEIZE T HERARE

(1) EAXBEICHITHERIKR

TS ETIE, B DEFEmERA) 25 A SN2WE (BEE2, 1-& o
X TF VT UL URARCER, AT X B, B Lk ONEER{EKE) DO b,
winey LEEee ., Wit T1-b FedoomF U5 001, 1-VR AR R RO
myy T2 52 ) IIREETH D,

Wy THERR ) IZHRESNTEBY, EHEEIITED G TWRY, (BH5)

win NEfRRbKkE) IHEESNTEY ., TofHAEE T, HEERIKET,
AR S DO SERRATIC BB LK FE Z o L, XIEBREL R TIER 60, | &
EDHRTWS, (BRS5)

Wiy T4 7 2 V) 1IRBETH DN, ™ (& TEIEEE) L LT
BESNTWAEIEENCET DY R NI A7 X U BRBEH I N TS, (B 8)
winty (EED THENERRE ] of FEEYEL, TIEIEREIX. F& O B LS fE A
LTIERLRW, ] EEDLINTWD, £, 47 % UL, BRI [Eifk
NENIfE) GIZbBENDHENH D,

Flo, BAETIEL, WFREIL. ERFEEOHBROEMS & L TN
DHNTWD, (B 9) HEDP O F N UL THL TmF Ru @i Y

3 LRI A IV CL TEES Ve AR SUEME HERE (LS 2 K i L TR ONATZb D2V H | & &
ncnas,
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U AR, CEHERE, BRI ER . B BEIETE AN E O OETT I 0 B e
fEDHIH], BT =y MEIREEOAGT & L THERARRBD LN TWD, (&
M 10)

(2) #NEIZEITHERRKR
FREA IS LAUE, BRG] DEEERR A 13, KE BT RO =R LT
UTIZBWT, B3, R, BRFEOIRISWE IS L TRAMEEOFKE BT
fEHSATW L EMIRIMTHL EShTnD, (BR1)

D a—TFTYvIREES
a—F v 7 ARBRIZEWT, IMTBANCET 27 —Z X—AREk & T
BO | IEBEERERA] WEEEE N ONEBR LK FENBEERSINTWD, (B 11, 1 2)

@ X(kEIZHITZERKRR
KETIE, By s iRl ) BEERE, A7 ¥ R, HERE. mER{LK
#&. A % . HEDP ORAHA| k 72 41, Code of Federal Regulations
(CFR) 173.315 X T*173.370 12 LV, £ 1 OEFEHEREEFD T THHANRD L
nTns, (13, 14)

x 1 RKEIZETLHHRMY NABEFERSA OERARE

eSO il &

= EFEEE © 220 ppm LA T
BEE LK - 75 ppm LA T

ZENW WEWEERS © 220 ppm LR

MR KSE : 110 ppm BA T
HEDP : 13 ppm
REKROE R HEEEE : 80 ppm LU T
R /KE : 59 ppm LT
HEDP : 4.8 ppm LA |

F7o, KETIE, —EHORMDZEIZONT, @585 FDA ~0JEH - 3F
i % #%7 _ECHREAEE O B ol F (Food Contact Notification (FCN)) 2%
Y| EEEEERANC OV T, £ LICHES LAWK ThH o Th, FCNHIED T,
%Eéiﬁt@;ﬁ%%@@ﬁﬁrﬁm@%hﬂ 5, (B 15)

IHIT, EEHICLUL, KEICBT 2EEFREOHER., BRELKUEBAIZ
£ 1) éﬂ“(b‘éﬁﬁ'ﬁ@k%ﬁ'*@%ﬁk TOREIFR 2 DEBY Tholzb I T
W5, B 16, 17)

17



x 2 *IEH Blrcamy NBFERAF] DOFHIOERARORE (BAK

ZA)

ﬁ% RE (ppm)
DL 2,000 LA T
A AV 533 LL'F
HER 6,767 LL'T
Lol ES 1,533 LLF
HEDP 136 LI
WA H R 233 LLF

Q@ EMIZH T ERRR
20094F, BRINFRESIT, %R (p20) DOEFSAMD20084E OiFAf 2521 ), EHE
FRBUH DR DR L OV NI 1T 2 KA O 1815 0 "I REM: _F’%Lfé%iﬁ
LERDMETHLEL, ZNOLOFMIN RIS ETOR, BAIZKT 5
FEfR KO 2380 TWnin@, (2R 1 8)

@ F—RFSYTFRUV=Z21—C—F5 Y KRIZBITAERIKR
F—ARNZ VT K N=a—Y—F > FTIE, @fiEE, HEDP KOV 7 & Uik
IZ. Good Manufacturing Practice (GMP) @ T, &gl /KFE 1374 &2 5 ppm
£ TOHPHTHREEFELE LTHEAZBO A TS, (B 19)

10. ERE#EFICEITL5E
(1) ERMREZERICHE TS
2015 £ 6 A, BmZeZASIL., WA Lk ORMAICEHE SN LSWE
GEfEE, 1 —t Mﬂﬂ%/:m’“)—f/— 1, 1 —VURARUE, 7% g, B
fe, W (bAKIR) ISR DB MEREZEMOMEER, LTOLBOFHMEL TV
W FERE
W& LTI S 56, ZREICBREN VW EEZ XL, —
AERFFAREZRFET 20 EIT2 0N

HEDP :
— HEFAEE% 0.013 mg/kg KE/H ERET D
VA AV
Wi e L CHEuicEf S o5 TEMIZBRED W EZ 2 B,
HEIGFAEZFFET HDHE iiﬁb\
MR

L L TEUNICHER S D56, KERIZBENR W EZ X 60,
HENREFA B2 frEd 2 523730

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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WP KSR -
Wi & U CmbylicfE il S a5 6. BB anineEExoh,
HEIGTFARZRFET A2 LE T 20

R A
BRI E LTI SN 556, ZaicBEaizizun
(ZH 20)
(2) JECFA IZH I+ 551
@ 1965%. 1974EDFMY TEFEE) ODEWE
19654E D EHIMIEE K 19T EDFE1THIEEIZB W T, JECFAIZ, I
HERE | (2 DOW TR A %6 L, ADIZ [not 11m1tedj ELTWs, (=

21, 22)

@ 1980F D FHmY N@EfEKFKR] O
1980 £ D 24 MIEAIZBWT, JECFA X, V7 ORAEE M OF%EH kL&
LTSN NEfRbkE ] OFHiZFEi L Tn5b, 2OREFR, TADI
FRE LR & SN0, ICENT I VT ORITFHFIERR DGR O EH S
NoHZRxLLTW5, (B 23)

@ 1999FDiHmY (FH) 4942 B OF

1999E D H49ER G BV T, JECFAIL, IR (Y T4 7 4 )
DRI ZEN L, R L L CHE SN B RIC BV TR IS AR &
LTnd, (ZH24)

@ 2004FE 0 TAFFEESF] ] D@

2004E D FE63MEAITHB VT, JECFAIL, FHEfg, @EE. Wi b/kFE,. 4
78U, AT 2 K OCHEDP % & Te il FEFE B A G2 DU TRIAM % FE0iE L
TW5,

JECFAIZ, @EEREANCZ ENDIWED S L., EEE, A7 % VA

@Mlﬂk?‘? IOWTIE, B THEONTK, BEFR, BEREXIIA 7 Z VI
fitsns e L, BiiRE 47 X VERICOWTIL, BETI2EIENTHY, e
IS E LT HO TRV E LTS,

HEDPIZ W TIL, 7 v MRS AERERBREE IS X, NOAEL%50
mg/kg FRE/FE L, NPy MERFEEE LT MNZEHA NS & (5 mg/kg
REE/H) 2VEEERRA 2 A LR oB IR 2 HEDPO#EEE (0.004

5 a—F w7 AREE, BN, A=A T U TR P=2——F 0 FIZB WL, @EEREAITRm e LT
HlEnWeE2 DN D70, 22 TEREMY NEFRREA LTE L0 -7,
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mg/kg KE/H) D1,000/FL EOBETHD Z LICHKS&, B4l
THOTIERNWE LTWS, (B3, 25)

F£7-. JECFA (2006) 2 kv, fEHARFOEEERRA b ORE L, WEEE
723213~220 ppm TH D DIZXF L, A7 ¥ VEEIZ14~25 ppm TH D & ST
W5, (HR3)

512, JECFAIX, @EFEEBA N EONHEH S 256, MRS 2R
D it E&U*%fﬁ% _%,%Z’i“%zﬁzéT REPEIZD VW EFHI L TV 5, (B
25)

TN SW )

(3) EMIZEH I+ 55T
@ 2003F0 NEEFEERHF) O
20034F, Scientific Committee on Veterinary Measures relating to Public
Health (SCVPH) (%, EFREAOLZFEA L L CHEBRICHER LG 0A
e ke OV BPEIZ DWW TR 2 5506 LU, @FERR A o IZ X 0 R Loy
DEEMEOREITEHTEZ LD E LTND,
F7o. BEERREE] & B E DORSICE VAR LEWEICOW TR ETE
T, REMFHIIIEEE LT, (BR26)

@ 200550 NBEEFESEA ) O
20054, European Food Safety Authority (EFSA) 1%, 20034 ®»SCVPH
OF I 2 FET L, eI EITRnwE LTnas,
Fo. EEEREA O X 5BAXKEDOIENIROBALITA O bivne L
T3, (ZHe6)

@ 2008F M NEFFEESRIF] DT
20084F, EFSAIL, kiR O I X 2 AL O HBLUZ SV TR
Z 920 L. G FERR SRR O AN K 2 AN R O HEIZ SV Tilian T & 2 Wil
FROOLNT. SORDIERVPLETHLELTND, (BR27)

@ 2014%F 0 NEEEEESF] O
20144, EFSAZ, B IN-EEA2 S &2, mErERRA o A1 L 5 FA
MHEEOHBLITZE 212 WE LTWA, (B2 8)

©® ZEEH
LIT ORI OW TR, BRG] NEERRA ) R 5E0 R 597
U A DOy E LTOA T & IO TH H720, BINRAI T
BB ) ORI Z METT 2 1T TIX vy, ZEERE L CREHT 5,
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a. 200D AV ROV DL . X0 F VBT R 7 L] O

20094, EFSAIZH LY T AR T XL T LEMIET D200 T X
N ELTOD 72N TN KO AT Z B~ R TN O
REAM 2 SE6E LT D

EFSAIL. ESNT-HEREICK S A7 X U ROHEHEREN g/H (145
mg/kg KHEH/H) L&, BHERRTHEOLN7ZNOAEL (1,900 mg/kg A H/
H) CHEEL THORENRRBDOOLNRNI ELEBE L., EBEINT-AT X VR
HIN T E AT 2 g~ T2 LAOFERENOZEEfEiwmT DI iTmt
BB AT L LTS, (BR29)

(4)*@r£#éﬂﬁ
gEEF I E, Bk (p17) OFCNIZEBIT 5., FEOBEEHER ANz >\ T
@HM@J%@&@&éMéi%ﬁ%%ﬁfw
W LEIC I T, 20014, FDAIZL, red meatiZf 7 5 %rE O iR S
FNZDWTEHMIlZ ol L, ZaEORREIERVE LTS, £, 20094,
FDAIZ, BRI 2 B omEEER AN O TRl 2 5 L, Egidawn
ELTW5, (B30, 31, 32)

(5) #4—R +35 U 7, :1—9—5>Prﬁwéﬂﬁ

20054, FSANZIZ, @FERRRAIG OHIE A & Lf@ﬁﬁﬁ (2O TR % 52
ML\@mm%%%ﬁmbtﬁm (CFREE T 2 imEERE, A7 & R, EER LK
FZOWTIL I ARIT <, A7 X VBRIZOWTIHBEIC& L & L CTHER
LTWSELENED LT, HEDPIC W TIIHEEE R E & #imRBRIc kT
5N@ﬂm&@[%mkbf@ﬁm£k@m T RENRRDLND E LT
%o LAbEDG | FSANZIZ, @FERA O I Z 2 OBREITR O bivn s
LTW5b, (BH4)

(6) D
European Centre for Ecotoxicology and Toxicology of Chemicals
(ECETOC) (2001) M U'Organisation for Economic Co-operation and
Development (OECD) (2008) 7MEFEREIC DV TRNENRE, FMES ORI
wrFE Lo, E LTS, F£72. EUlZEuropean Union Risk Assessment
Report (2003) & L Tiliig{b/kF oW TIRNEIRE, FHEORBEEL £ &
O, mELTWD, (B33, 34, 35)

11, FMEZEZORE. ANMYEEOHE
2013 4F 11 A, WInEGE HEEFFEERLA]) IOV TR & L ToORKEED
BN N H N L NEFEFRRA ) OO 9 B, Uiy HEEEEE |, I 11-
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EReXx T VT 1L 1-URAR R ORI T 47 2 U] 12OV TR
& U TOFEER OHRREEDOFR EICHOWT, EAFBE I CEHZ NS, B
BREBEENBMY ELOONTZ D, BRMEEIEARE (CFE 15 R/ 48 75)
24K 1 HE 1 SOREICESE, BETHENOREMEEEZBRITH LT,
BRI OKHEN 2 S, 201645 6 . iR (p18) otk bv ., ALk
TR R BN EZEEZBERZE RN OEATERES TlT@m I i,

A, IR R RA] ) O HEMEDOIEIZOW T, JEAE S EE I3
N IHL, BRERINID Lol LD, BMEAERIESR 24 551
HE 1 5OREICESE, BEESBHENORNELEZESITH LT, B HERY
AL OIKFEAN R SN b D TH D,

B, WK DEFERBEAL O 0 5B, HAETEAELHANED bl
TWAIRMNY THERE ) RO HEEEEKFE] I2OWTIE, BRSO LIEX
T neE EnNTWa, A7 % UBRIZHOWTIEL, BRPICEMENS DT
3, A7 F VBB ERBILKFELE ORI LV AR SNIMETHY . FEDD
REMHFITDIEEOREZAL TN &, 5|2, BEmMEANCE T b4
7B RO BIIED TIRWRETH D Z 0D, BERERAI Oy & 383, 8
TER OB IEEDOR I TORVnE SN T\ 5D,

JEA A 1T, RN ZEZESORMEEREESME R OB EZ T 1%,
N DEFEE R K OEREANCE A SN2 T, £ 30E B
DIREMR OB EEORTEERFTT 20 THHELTVWS, (BR1, 2. 1
6. 36)

£ 3 ANMYEA TAFRREF RORAEFICSASNIDEOHEERVRIZE

R
SR ES & E M O L ME D2
THFERR G | f5E fRE L7220,

B RS | BRIET D,

A | BEER AN, BA, RELX OB EOREREO H
AILIAMZE L Cidze & 72\ il EEEE S| o ff H &
X, EEEEE L LT BERIZH - TIHIRIER X IXHE
F1kgIZHE 20g LT, BA (BREWRZR,)
(28 > TUIXIRIER ITEFHIR 1 kg 120X 1.80 g LA
TOREMOEEICH > THRER SUIEZIT 1 ke
IZHo% 0.080g LA, 1 —E RufooF U5 —
1,1 —UFRAFRVERE LT, BBRICH - TiTR
B XIS FR 1 kg 120X 0.136 g LL . B (&
SR ZEBRS ) I2H > TITIRER XIIEFER 1 kg 12
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D% 0.024 g LT, REXROEHFIZH > TLIRIEK
XIFMEFE 1 kg 12X 0.0048 g LA FTRIT LR
SRR

(1) B ORIEITIL, EET L ORENS
EFNHHLOTHY, £/o, b ZHICHLZ, ft]
LM T2 T2 b0 RNICHEB LI D%
=ie,

(FE2) BRIEE. BEOBEOR K OANEZ VD b
DTHY, £~ ZNHOWICIE, BB, > FA,
ATA AW, OTHWEET,

R R Bl ET 5,
BT BUE | GBRE L 7R,
RV | mEERR 1T mEERR R & U CTEH T 258 DISMTAE
AL IR,
HEDP fBE Bz lZHET 5,
A RIE | BRET D,
A% | 1 - FedFvzF VT —1,1 —VRARCEBE
(XL EEERR A & L CREH T 2 5A DSMTER LT
X7 5720,
T x| EBE Bz lZHET 5,
ARG | FRET Do,
fERZENE | 47 2 URIT EEFO BB LK ONERFEERRIA & LT

A2 BRLUAMIEA L T b 7220,

I ZE2MICRLIMEOME

Wi NEFERRRLA ) (BT 2 2SR D IR NENE, FHiE L I
RO BRI T,

2T, IR DEEEERRA ) 2 I DEEERE) . W [1-e Re
X T VT UL 1-URARCEE W T 2B I TEERE ) &
CUSINy) TEEgEKRE ] ICLDREMFTHLZ D, TNHDORTD S Hifd
Fefg., HEDP, 47 % gk ONEmR{b/KFEOLE2MIT/R D M2 Mt L,

F7o. BN EA NEFFERRA OERICBWT, (A7 2V BOGHIZED .
WA 7 2 BB ERSNAIGERDD, | ESNTWVWAZ Enn, A7 & %
BT DR EMITR D ROV T H R Lz,
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B, W THEEE ) ([Z oW T, I TEER v A O TEgb
ﬁwv?AJ@ﬂﬁi(%m)®mﬁwfﬂﬁ@iA¢’ﬁéﬂﬁﬁ@%éhf
L RNENRE, B BICEINY THERE ) OREMEICREE AL S DA

M@%MT\_muh\wmﬁ%\ﬂ%kﬁmﬁmwfﬂ&J@%é@cﬁﬁ%
AU SELHITRD BTV,

o T, RFHEETIZRINY THERE ) ORNEIRE & OEMEITHR 5 5 2 OEHE
iThirnwz bz, (W 37)

AEFEESLE LTI, U EZESE 2. MEMICEHIMRA NEEFREA 024
PEIZEAT 552 T 2 & & LTz,

1. AREE
(1) BEFEE
@ BEERICLDHHMBHEE Kirkd (1994) )

In vitrolZB\\W T, %< ORI - TSR 7 O T @R KR O 53 i s8R s S =
NTW5, ZORE, BERILY X—8, Yaer7—EBLTF U ral =
2T 7 =R Lo THERGZZ T 1L AL DOREE THRIEEIL0.05
umol/Z3/mLLL T (B2 £0.02 mmol/L, E£F#EJE£0.3 mmol/L, pHS8, 25C,

i) Tholzn, 7HxME=AT 7 —8 2.3 umol/53/mL, 7&F /L=y
Y A7 7 —ET0.48 pmol/Zy/mLE NI Em M oTo L STV, (BH
38)

@ HomEADRMEE (ECETOC (2001) T3IA (Micke (1977) ) )
4 COHIMIEIT 0.05%DIRE Tufee D2 RNT 53RN FZ i I T 5,
ZORER, W% 4 FEREICINICEEEREE O 53R bivic &L ST\ b, JRI

NS A M ik, ofEEIT A LS TWnb, (B3 3)

@ TvhrBHR&. £ NBRICKDDHERE (Juhrd (1978) )

5 mL & 2.5 mL @ 0.0025~0.02%#8FFEIZ, ZZi 10%D 7 v FHN
KYEERZ 1 mL KO 20%D 7 » k %Wﬁ%%ﬁ%ﬁ% 0.5 mL #RIN9 % 5k
MERSNTND, TORE, WINZRE G IZBEERE D 28~76% 0 FHERRIZE T S
nicEIhTng

[FER A28V T, 5 mL & O 2.5 mL @ 0.005~0.02%@FFE2C, 100 uL Ot
N EEIR 2 SN 2 3ABR N /M STV D, ZE DOFRER, BN IE DI HERE O 2~
2% MNEERICE TSN & TnWb, (B 39)

8 Wy THEEE I )V D A IZDUT, 20183 4F 4 AIZEAT @A I L TR E UCGEENCHEH S D
B, BEMIBENWEE 2 b, ADI 28 ET 5043 T & G 5B 2w Lﬂ\é
TRNENRERER, BERBRICBW THEBYE DN BERE & ORI N TV AT RN BERE. B
(bkE, Hife%E & DIRAW & SN TWAIEEIT NEFBRIESY) L LTW5,
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@ BAXIXBARIZETZ2HIZDNT (ECETOC (2001) T3IA (Micke

(1977) B (p24) ) )

WEEER L, B (pH2) TIRZETH L0, BENLHIN (pH=7) T3k
BRSO END EENTNWD, YATA URINEF Al EORTHY
HERIGETHI EWCED, WBHFRITESCHICHRICE TSNS ESNTWVD,
(B3 3)

® EBAAURUVBOEL(ZDLT (ECETOC (2001) T3IA (Miicke
(1977) B (p24) ) )

WEERIL . BB A A2 FEIFE T Tl pH KAFAIIC RS &R b KB ISR S
NON, AT AFE T TR L FFRIC OIS L STV b,

F o, BEEEEONKGMORET, BEZ LF5Z2 L TERETE ST
%5, (ZH33)

® MEBEADOBTIZOWLT (ECETOC (2001) )

WEERR L& WK ME SARWVIREEZ A L, EonIcficans 2 et £
A ONR ER S AL TR O JE AR~ ORI HE < . IETEER ~DOBATIZA 72
WweEZbnsEEnTNS, (B3 3)

(2) HEDP
@ E MEOERSE (JECFA (2005) ®O5|FA (Caniggia & Gennari (1977)
RERXARER) )

t ~ (10 #1) | HEDP : 2Na (20 mg/kg {£&) MK O[32PJHEDP - 2Na (40
nCi) ZRNERSE I BRNEINTWD, TORE, &5 6 HEOFEPHE
MRIL 70~90% ThH 7= & Sh T3,

FHEIZHB T, B (7 #) (& HEDP - 2Na (100 mg) OfkQER &K
[32P]JHEDP - 2Na (20 uCi) O#ARNEE G- 21T 5 RN E ST\ b, Z Ok
. ¥ 5 6 HZDO[B2PIHEDP RZLARD R 31% 35~50%, 3Pk
BRTEX 5 L~UL, MPEFERIT0.03%ARIE THo72E SN TWA5,

JECFA 1Z. b MZBIT AR OER% O HEDP OWRIEHEIFK< | Iz idlE
ENERBITLRVWE LTS, (BIR3)

@ E MEOERRER (Recker & Saville (1973) )
bk (354 |2 HEDP - 2Na (1 H# 30 mg/kg A& % 3 BIC/HE) %
2~3 E MR ORI S8, B 1 BRI #4102 30 mg/kg (A& HEDP - 2Na &
& H1Z 150 pCi O[M4CIHEDP - 2Na Z# MRS 2R BN Ei ST\ 5,
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ZOfEFR. [MCIHEDP @Rt Kk O3 P HEt R 1X, 2 3.1% &KW
91.5% ThH o7& ENTWV5D,

KL TlX, ko7 v ha—T, e b (B 4 ) 12 5 mgkg KED
HEDP:2Na & & (2 150 uCi ®[1“CJHEDP « 2Na Z#% DfER <& 55k b &
fESILTWD, ZOREE, HEDP O SOWTITHELOREN G iz & &
nTnsd, (M 40)

® E FMREOERGKE (Heaney & Savile (1976) )

PARRZ B HIFRIE B (K BE L 5 1) |2 HEDP - 2Na (20 mg/kg {KE/H)
6 AT 12 AR OBIR SR BN FE I TV D, ZORE,
HEDP OWUCRITH 10% TH -7 ShTnb, (B 41)

@ Zvb, 99X, AX, FLEOKSHE (Michael> (1972) (JECFA

(2005) . FSANZ (2005) T35IR) )

SD 7 v b (BEFLBIME 3 VE, pREHIE 4 PC) | NZ 79 % (FE3 L) | A X (35
11 E, EM 48 KL (3PE) (2[4C] HEDP - 2Na (50 mg/kg 1A
#) XIZ[32P] HEDP - 2Na (20 mg/kg fAHE) % Sl 0 & 59 2 3Bk 23 i &
NTW5D, TORER, WINEIX, 7y b, VXL LT I0%LL T, £ XTI
10% L ECTholzt &N TW5D, 7 v b KOS X Tk, BEILI R OSE o H)
WS R R VRAE OB LD BORINRZ R LTSN TWD, 7y M
O A BT HEDP OfRFHIFRO HT, 7 v MTBWTIBFEER LRD 5
NRNELTWS, EOBPREICENTE, WINEOREENRELIK L L TR
HUCHEE S L, RV ITBICHA L, 7y MZBIT 2 HEITHN 12 H Th o7 &
INTWAH,

JECFA i%, WL 25 HEDP OWRIUIR L= D THY . £
mHlcExrE LTS, (B3, 4, 42)

1}

® IUR. Sy b, A XBOKEHE KFS (1989) )

THEDOICR ~7 A (KE4DC) | 7#imo SD 7 v b (MM 5 P8) KO
20~21 Ao e — 27 vk (2 P8) (Z[4CIJHEDP (50 mg/kg) % #% 045
T HERBRNE STV D,

ZDRER, &h-% 48 R O R PRI 8~16%., FEH PR RI% 82~88%
TholzbtInTWs, 7 v FOMEITHEERIZ 0.2% Th o7z STV D,
T UAKRDYT v b TIEEG% 0.5 RFfH, A XTI 5-1% 2 I C i i B2
IZELTZESINTWDS, vUA, Ty MEOA XTHIZOMPRBOBIL, ZO
L OFEERIITFBO Dotz & SN TS, REIIEEO bRihotz b &
nTuns,
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T/, RSBV T, 7T#EERO SD 7~ b (MRS 5 ) (Z[“CIHEDP
(0, 5. 50, 500 mg/kg KHE) ZREOHKETDHERNEMIN TS,
ZORER., BIFHED Cmax (25T 5, 50 mg/kg REHKGHEZ i+ 5
EEGEOEME —F LM (10 %) PO 67zs, 50, 500 mgkg &
HEERGHAERT AL, REBEOHEME D &V (20 %) AR O LN E S
NTW5, £, METEEOEADEEIZOWT, 500 mg/kg (AE TENNR
oz EnTns, (BH 4 3)

® JvhrEORSHER (RKEAERERSA 2 E2—T+—L (IF) (2011)
?D5IA)

HHR13H B X O20H HDSDZ v MI[MCIHEDP (50 mg/kg) % Hil[AI#E O
A 58BN FEm I TWD, ZOREER, RIBIIEROWESREOBATHZE O i,
BICRERMN 2 DMRRD LN E SN TNV D,

£72. %148 OSDT v MMZ[MCIHEDP (50 mg/kg) % HA[EIF 0% 595
AR Ef SN TN D, TOFRER, JITHF~OBITHRRO b E SN TND,

(4 4)

@D v rEBRAEADORMFAE (Gural> (1985) )

Z v ML ZEGWNEIC 14C-HEDP « 2Na #3423 N i STV 5,
ZDOFEF, ¥ L7- HEDP « 2Na 223 0.08 mmol/L LL T T3z Bhfig 5 2358
54U, 0.08 mmol/L LA ETIFMIGHEE S FH L7z ST,

Gural (. HEDP OWIIZ 1352 Bhlik LIS ORISR BN TFET 5 £ B LT
Wb, LU, U UigA A4 WIUZEE G5 T 2 BB IINTEL TWRNTH A D
ELTW5S, (BH 45)

E EOEREE (Fogelmand (1986) )

Ml Lok L (10 1) 12 HEDP (400 mg/ A\) & OHER S E, [FFIC
[99mTc]HEDP % f# kN 59 2 akBk GRERD) &, MR L TR0 EEE R (9
B) IZRIBRDMWE 21T 5 R R GRBRO) DEMIN b, REBEOIZOWTIE4
BN RIEE D BINERER KO8 6 Bz & HEDP (400 mg/ \) % [RIRECRE 0 R S
EHBMEBRAERSINTND, ZOFEE, HEDP OEHRINRIIHRBROT
3.5% (4 FlOENMFERT 3.9%) . RBOT1.5%ThoTcInTn5, RO
[ZOWTRY & RIFFER L 72 B INEER Tld, EHWILRIZ 0% TH 72 & ST
Wb, (ZH46)

(3) #9328
@ v rEAOKESHE (Hyun (1967))
U o L MRICHRE L7- Wistar 7~ b (BE4 PB) (T, [UClA 2 # g
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(150 mg/Eh) Zsfilik 0BG 3 2R BN E I T\ b, ZORE, &5
% 8 EEM T, H5 L72[4ClA 7 ¥ VD 94~98% M /& (2 WX S 7= #4121
ARRIZ K o THE S 4L, 96~102% 03t &2 1797, EBENRIE O £ M &
nizEEnacTnsg, (M 47)

@ FvbZEBADOHMAER (Greenberger (1965))

Zw b (ME4D8) OEGERHE L, TOEERIZ[M4CIA 7 ¥ VIR E TN
LRSI TS, EORR, B L7EBHMAEEH D 5 B, 1.66%75
CO21T, 2.09% M KIEMEOME MBS TV L snTnd, RBREH LD
FEARR 2> & B S TR LA D 5 b, FRE199.4% (£DH L
99.0% 2K FEEL 8) KT 80.6% (FD 9 H 8.6%M0 kHEE 10~20) M IEREAEH
fECholcInTWV5D,

Greenberger |X, &5 I N4 X U EEO—EITERRIAH S v, DI
FRHIEMMICRVAEND E LTS, (B 48)

@ E FMEOEEGER (Schwabe (1964))

B h @76 1I2[4ClA Y Z e (2~3 uCl) A% D BB UL RN 53
HRBNEmR SN TND, EORR, PR ~D[HUCICO DHEHIX, £ HHEH
DGEIL 3~6 3 HEN DL, FTEHIIRNE G OELEIT 1~2 5% NLRO B, #&
OB EU & O RN 5% 0 50 2y RIS BT AR D OEIERIL, FEh
15.4% K N 15. 7% Th-71- & Sh T 5,

Schwabe IX, 47 % VT, DETHNITEREZ T ITEEDNRIN E 1,
ZTO—HPRHEZTDHE LTS, (B 49)

@ BEER

DB FIZOWTIE, FIRNE S ICEL 20 THDZ b, 47 X Uk
DR ENEE O TR R 2 MR Ed 2 121308 XY TRV, BFREENLIZ OV T ORI
ThorZehb, ZEFEERE LTR#EHT 5,

a. v F#IRNTZERAER (Liu & Pollack (1993))

SD 7> b (5HEME 4 D8) (242 % U (2.43 mmol/kg) ZEIRNE G35
AEBRN T I N TWND, TORER, &7 ¥ UBRIZOWT, BRI I A &K AT
72 ERE, BN LS MAERO &AM KR, ME 2 37 B oMbk~
NZEFEDORERICETIINRD b E SN T WD, £z, IRIPPE X ORGIIEER
IRD LN holo &N TS, (B3R 50)

(4) BERIE/KR
LR 3 b /k R ORNENREICBI T 5 &1 7. 1%, European Union Risk
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Assessment Report (2003) THIHINTWALDOEHLIZE DT, (BRS
5)

@ RNEAMEOBERIEKER
a. RERMDOBERILKFDSM. £/, MIREREE (TARC (1999) . Chance b
(1979) )

W EAKFEITe MLECHE TR TE 2 s Tnd, MiaNOI h=aw
RUT /N, ~ vy — AR MBI BV TR S L, BERIZ XD
Oy S, MIFEPNRE L 109~107 mol/L DO#iPH CTHEA SN TV D & ST
%5, (BH 51, 52)

b. BEILKEDERK (Fridovich (1978, 1983) )
HELI by RYUTICRETAZA——FF T RO ZALZ—FEDOIEHIC
KXOVEEE 1 5 FORENCL VIBEELKE 1 G IFREREIND ESNTWD, (&
53, 54)

(a) A=NN—FF L FRFPRLEI—FIZ &L BBEIEKEDER
202+ 2H* — H3039 + O2

@ W, 2
a. EREICHFDRIN, FMIKIZHITSH5H (Chance 5 (1979) )
WER L KT, AERFEOFBBMEILE O, I & RIFFSESC N ICRE S, R
BACRIN & ORE MIRMEERICAD NI LS Do T RntEnTtng, &5
(2, ME T OFRIMER TR K FEEZ DT DmWREREZ AL TnD & ST
W5, (5 2)

b. 4 XHILEARMIAER (Shawn (1967) )

MERE A X (34P5) ORFYIBRIFIC BV CilEs{b/Ak#E (~0.75, 1.0, 1.25,
1.5, 3.0%) ZVEEIKE L THREMG. /INER OKRIGICHEINT 53R i S T
W5, TORE. 1.5%LL EOWBRYE O TREO 2872 B @k, 18 B ik
HOSIRAENRO Sz, £72. 0.75~1.25% DHEBRWE ORI Tix, £
M. BEFXUIKREREOTRMOBEIZ1.5%LL EDOWERYIE O & kD2
ERROH BT E S TWD, 0.75% AR OHRME OB TIX, KD AE
LA BN oTot SN TS, (B 55)

Q@
a. BRIZKDHKH (Chance 5 (1979) . Fridovich (1978, 1983) (F#8 (p29) ) .
Rhee 5 (2001) . Manevich i (2005) )
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WL KFZFORBPIEFZE L THET—F, INVEF L~ Fo A —F
(GPx) . LA FI L REPvr (Prx) b HEEINTWA,
TET—=BIEAINA XY — A THERT 2B EKRFEZRH L. GPx X, #
B KON hay R TICB Wb kFEL2RH T 3T 5, (BHS5
2., 53, 54, 56, 57)

(a) GPxlIZ &k % {tE
H:0: + 2GSH — 2H20 + GSSG

(b) WA Z—FEIZ&LBKH
2H202 — 2H20 +09

(c) Prxl2 & 5KH
UTDOZODRIRIC L > TREEND LTV D,
H:0q2 + ExMF 4L FE¥T v (Trx) — 2H20 + (LA Trx
H:202 + 2GSH — 2H:20 + GSSG

(d) E FERPDSHEE (Carlsson (1987) )
WEREAKFIL, & MERPICHFEET DA F 4 —Bick-T, b
JFFA T X — MFET T, KEOPEBE RIS, Eibshd
LI TW5, (BH 58)

b. BRELUMNMZIKBARH (Kelly 5 (1998) . Salahudeen © (1991) . Witting
(2000) )
kiR (p29) OB % F7—F¥, GPx, Prx LA, EX¥ I E, 8%/ —)b,
as ) A R, TAAVEVEE, TAVETE RO E CRIEIC L - T, g
EARFIZEVAEL LT AP, BEEAITTONTWND & STV D,
(ZH 59, 60)
Flo. IA T el AkERLRH# T LN TS, (B 61)

c. ERAA VDR (Gutteridge (1994) . Vallyathan & Shi (1997) )

GEA A (A A Y) OMBAERIC X 2WBILKEOKE (72> FU K
) WXV, B R LT AR ERTSEINTVWS,

W, N OEA A3 Z X7 BEEREELTEY ., 72 bR
SLEEA PV ADRKIZIT R B WA pH DK FRF L— MNIBEET 55
EVHEUNRTEINOEAFTUNDBEL, B RaXx v LT VR ART D RTREME
WhbHEEIhhTnWs, (62, 63)
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(a) Zz 2V boRIE
H209 + Fe2t - OH* + OH- + Fe3t

d. FEMEMLE (EU (2003) )
WERLAKFE X, BRI L0 AEMFENCOMSND1E0, BRbkFEET LD
Bt BBA R, AALAEY & DORIGENT T P h L, Bk UOEIC L 5 RS &
ST, HFEWENIDRT D EINTND, (B3 5)

e. £ FARB~DHMIAER (Makino 5 (1994) )

bt MR (IMR-90) (Zi@f2{b/ksE (2~500 umol/L) KNI % 7
—¥ X% GPx OILER ZHRINT 2RBRAFEiE S T\ b, D5, 10 pmol/L
e DB K FE Z RN L7256, D 80~90%A GPx (2L » THfR & i, ifa
ML AKRBEN EH T E, AEMEANRD Y 7 —BOFLEREANRRBD LN
rEEnTns, (M 64)

f. B FFRIMBR~NDFMAER (Winterbourn & Stern (1987) )

bt hARIMERIC @ ER LK SR M O # T —F XL GPx LER 2 i+ 2 BN £
S TWD, ZORER, MBI KZEODRIIZHZ T —EOFGENE L,
GPx ODFEHIFENTHDL Z RN EENTWS, (B 65)

g. IV MZIBFEINES—EEHE (Manohar & Balasubramanian (1986) )
Z v MEILEICB T A2 027 —BIEEONENEM I TEBY . O EIX
F40LBYThHD, (B 66)

R4 SYMHEEEBIZCBITAHES—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

@ RKFpOEERVEMRKRE
a. BE. RiE
(a) hAS—EHBEDIEE (Calabrese & Canada (1989) )
ARIMERT DT 2 Z —BIEPEIZOWT, 1965 4, 1977 £ 4T 1984 FFlZ b
F. Ty b TR A XLEOBYFEIC L DL LB LERBENRE I TE
D, WFNLbE MIEbEWEEEZRL, 7y P AR~ T R THEOIEMEZ
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RLlcEanTng, (B8 67)

(b) RORIZCEITENEZ—EEFHEDZR#ME (Recheigl 5 (1963))

C3H/He v 7 2, C3Hf/He ¥ %, YBR/He ¥ %, BALB/cDe ¥ %}
O C57BL #iZft~ 7 A DAL OBz 5 7 % 7 —BiEZ2 R ET 5
AN EfE SN TV 5D, ZOFER . C3H/He v 7 A, C3Hf/He ¥ 7 2, YBR/He
~ U A K ONBALB/cDe ~ 7 A28 DD B % 7 —BIEMHEIZFRIRE CTH -
mEENTWD, — 1L AED CBTBL R~ ATiL, thoRFEDO~
U AN D 1 & T — BIEEDR S RRE ThH o725, C57BL/He KT
C57BL/An TIIfthDRHE L FIRE TH VD | EIFZEIRE R Z - 7= /TREME A
bHBHEERLTWD, Blgoh %7 —BiEMEIT, 2T C57BL iR~ 7 A
IZBWTHBEETHY  fLORMDO~ 7 A TITEFEN» - T, M, Bige b
MEZ X THED TR H 2 T —BiEERNE L, gD b % 7 —BiEEN RN
C57BL Wi%#i~ 1 A TliL, BIBOAIIHENRO LNTZE SN TW5, (B
T 68)

(c) YORIZBEIFTEHZT—EEFHEDRME (Feinstein 5 (1967))
27 —FVMIEETT /L~ A (Csh), (KA Z T —FIlIEET L~ T A
(Cse, Csd, Cse, Csf) KOZDHAR <~ R (Cs2) OB X T —EIEMHIZD
WO, IREE, pHL FGHHR K O 2 DAL BT D s MR % bl U 72 3R
NESNTND, TOFER, BhH Y T —VIMETT LT A KX T—F
MAETT NV~ T AR NEDOBAERM~ T 2B D HF 77— RO
HBppnanTnbd, £ ABBEORD Z 7 —BMIEET NV~ T ADIZ T
—EVEMRILFRE CTH 505, ZORZMIL, Csde CSIOMABTOLELRE,
FrBIDHEEINTVWD, 2OZEIE, EAREINTZHZ T—8H TR, Th
ENRRDLGTHETHLIEDEEBERIN TS, (B 69)

(d) YORIZBEITEHES—EEEDR#ME (Ganschow & Schimke (1969))
C3H/Bi ~ 7 A, Swiss-Webster ¥ 7 2, DBA/2 ~ 7 A, C57BL/6 ~ 7 A
C57BL/Ha ~ 7 A K K HERE EY F1 (C57BL/6 X DBA/2, C57BL/Ha X
DBA/2, C57BL/6 X C57BL/Ha) O iflg &k NE gz 5 1 2 7 —BIEME L H
ETHRBRMBEMINTND, I5HIZ, DBA/2 7 A, C57BL/6 v 7 A K
C57BL/Ha ~ 7 AT DWW TIE, M, Olg, MLk Omigick T o027 —8
EMEEZRET 2D FE I TWD, ZORERIT. LLTOER 5 LTUER 6 D
LBV THDH,
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K5 YOAME. BRICE1TH5HE25—EFHE®

BN VB | a2 7 —8iEME (Ulg, FHEHEHERRE)
Ji ik 5 ek

C3H/Bi 15 |104=*2 56+1

Swiss-Webster 15 87+2 4512

DBA/2 8 94+2 60+1

C57BL/6 12 [57*2 34+1

C57BL/Ha 10 |112+2 33+1

F: (C57BL/6 XDBA/2) 12 | 73*+1 48+1

F; (C57BL/HaxXDBA/2) 10 |71*2 44=+1

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

& 6 DBA/2 ¥R, C57BL/6 ¥ X, C57BL/Ha ¥ORIZEITBHES—

EiEMHE O

FAE | T | v T —BTEME (Ulg, EXEHAEHERRZE)
DBA/2 C57BL/6 C57BL/Ha

Jiths: | 6 56,800+900(10 34,400+1,40010 68,000+1,00000
Ehek | 6 36,000+800110) 21,000+5000 20,000+600(0
Rl | 3 630+44 591+16 447+23
Ll |3 500+111 413+36 502+23
il 3 91+1 78+1 89+7
miE |5 2,600+40 (U/mL) @0 | 2.600+40 (U/mL) 09 | 2,520+70 (U/mL) 00

FFIR M OV IR B W T ol # 7 —BIEE N @O R DBA/2, C3H/BI O
Swiss-Webster TH VD, H ¥ 7 —BIEHEMEWRHMIL C57BL/I6 ThoTo & &
NTnWb, £/, C57BL/Ha ~ 7 A TiX, W ¥ 7 —BIEENHFETE < . Bi&
Tzt STV 5

F1 (C57BL/6><DBA/2) AR DO R O & D B 2 Z—BIEHEIL, BB o
KRFEOT M OfEZR L, F1 (C57BL/6 X C57BL/Ha) ## Cix C57BL/6 %
mEREBETHoTE SN TWAD, 72, F1 (C57BL/HaxXDBA/2) %t Tl
gD 77 2 Z —BIEMHE IR B O %m0 IRV EZ R L, BlEIES RO
HRIOEZ R LTZE STV

Ganschow & Schimke (Z L#UiE, C57BL/Ha ~ v 2D AFlE Ci%. C57BL/6
T AHARTHA T —EERBENZT—BOEFN fETHDHZD, &N

8 IyOEEEIETHIE

9 MR REMRLE TIE, "t;‘nf&i VIBENRB WD, I ¥ T — t(ﬁf&ﬁ\fﬁ%b‘ﬂ@%ﬁf@(ﬁﬂmfﬁﬁf

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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T B T—BIEEERLIEE LTS, £72, —fiXAIIZ, CHTBL R#IE N ¥ 7 —
PIEENMENE SN TWD DD, C57BL/Ha ~ 7 ADFECTEmWh ¥ 7 —F
EEE RTHBT, SR FERICE S THE T—VBORMNIEL 72572729 T
bHLEZLTWS, (BR 70)

(e) YVRIZEITHNEZ T —EFHEDORKKEE (Ito o (1984) (EU (2003) T

51R))

C3H/HeN =7 %, B6C3F:~ 7 A, C57BL/6N ~ 77 A KX C3H/Csb~ 1
ADEENINCRBIT DI Z T —BIEEONENEmINTEY , TORRILE

TOLEEYTHD,

£ 7T XVATZIEE. 2. FRBICET5H35—€F %

BN 714 7 —BiEM (104 Kmg protein, ‘P EAEUELE)
+ 615 A1 Jr ek

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

B6C3F1 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

B, %k (p85) LBV | FHMEITBWNTI LD~ A TRk /KkE
EHOKEST2RBAEmRINLTEY, 1 ¥ 7 —BIEHEOKW~ 7 XTI,

T ARG OYEIEMEIRE DI ERP mhoTeE ST D,

b. E&E

(B35, 71)

E MIBIFDHZ T —E DR, GPxEHICHGFT 57 L a—2-6-1 VT
b Res—E (G6PD) ORBUMEEKENRD LN TN D,

(a) W Z5—EHRBEOEHKZE (EU (2003) . Ogata (1991) )
A BT —=BIZOWTIL IR EHE D 36~55%D b kN (K7 ¥ 7 —E i)
0~32%MD ¢t (M4 T —PME) N0, W47 —PMIEDE kT,
PRI 23 AR U 7@ BR b K B MR S e n 2 &2 Ko AIERNTES (&R

J% (Takahara disease) ) BNALINLHEINTWD,

ATl 1989 4ERE S CHEY ¥ T —PMfED b F 2% 90 5] (B 43 5], &
P47 f) mEINTWD, £, BHAAN 67,036 il 2 x5 & LIZii&OR R
TliE, 0.23%Dt "BMEA ¥ T —FIlIETH 7= & STV D,

Fo AN EELZ T —PIEDOE hOHZ T —PIEEORIEMIT. F

8DLEBYTHD,

(ZH 35, 72)
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& 8 brmME. HE, BEHICETIHZZ—EEH

7157 —BiEME (Kdry weight)
1% A | HER

fa i A 89.29 11.30 | 2.08

N &7 —BlERE | REBRFLLT | 0.30 | BHRALLT

(b) G6PD %IRDE{KZ (Hochstein (1988) . Sodeinde (1992) )

G6PD OXRHEIZED, =aF o TIRTT=IVX 7 LVAF RY U
(NADPH) REK ORI NVEFF PRENEAD L, GPx IZ X DR {k/KFED
RN ARTIchdEInTVnD,

AATIX, 1989 FRFA T G6PD KIBJEDO b MIAHETO0.1%THD & &
nTnws, (R 73, 74)

(5) BV 5 U
WA Z g OENEIRBIZE T 2 A ITRR® o T,

(6) KNEIREDF L O

WEER LG BB A A AP E T T, EONITHIE, W bKHE K ORI
TIREA, BRAMEREIZE TS, B, @b KEL OB I IND B2
BILd, £z, MEMEER~OBIT LR NEB 2 N5, SHIT, B MERIZE
DEBICHIRICE T S, pH DIRWERNTIRHEZETH D OO, HENOMIE
NTIZFEEER RS b &E 2 b b,

HEDP 13 0 & 51281 2IEMEWEEZE X Hiv, — ORI d o
[ZOWTI, JRPLOFEF U SN DT, BICOMT5EE206N0%,

T ZCBITIEE A ERRIN S AL, IR S DN, R ORI lEHE
HEWIEE L U CHFTET B B 2 v, —EITAENMSE~IVIAEN D LB X b
Do

WERLAKF T ¥ 7 —BEOFERIC L ECHITE SN, 2, ALV 4E
BA AT TETHMEND Z LT, AkKEOELRDEEZLND, LTznN
ST, BRMEFEHIZBWNTYH, KERUBEBICOMINDEEZLND, £1-, B b
HEE DNV A X H—FBIC Lo ThofRsns B2 N5, B, 1F¥T7—
BIEMIZOW T, i, BTMELMERZER OGN TEY, & MIBIT LD
2 7 —BIMIE%DORERF b HE SN TWD,

2. 5%
(1) BEEE. BA 0 %2
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FDA (2000) 3. i@FilE & @A 7 X U BOFMELZ M 41072 - T, BEe
kLT%A%’%széoﬁw€7m

AEEBRE LTI, WEREZHBEYE & LR B E LM 52 & T,
FERE e QN A7 & /@z%@fﬂitw S 72 A 23 FTRE & Il L7,
@ E==sH
EEERR IR 2 BamEORBEEILZ, £ 908V TH D,
& 9 BERICET IELEHOHBRE
S it RS SOF R E % B EE | B
DNA | DNA &1 | b MffRMELE | BERIES | ke E feft (fREHS | ECETOC
#HiE | HBr Fmpm (WI-38 | 32 ug/mL | YEALRIESFAE (2001) .
(in CCL75) (it e ) OECD
vitro. # 42%. fz (2008) ™7
GLP) bk f (Coppinger
5.5%) 5 (1983))
(ZM 3 3.
34)
a Ay b t RREmMY | EEEEE 0.1~5 ppm | 0.5~5 ppm Buschini 5
B (in | VU NER < DNA &%) (2004) (&Ha
vitro) HREEDOHER | 76)
1TERY 72288
UDS iR | b MAfiskHEsE | EEERRRE S YRR faft (fREHS | ECETOC
(in i (WI-38 | % GBEErEE | 32 ng/mL | YEALRIESFAE (2001) .
vitro, 3£ | CCL75) 31%. GBEEEE | ) OECD
GLP) EER LK F L) (2008) M5
4.7%) f (Coppinger
5 (1983))
(ZM 3 3.
34)
UDS ik | 7 v k WEERLIR S | 0. 330, =ik ECETOC
(in (F344, £# | % GEEFEE | 1,000 (2001) .
vivo, 3 | I 6 L) 5.17%. % | mg/kg 1K OECD
GLP) {bak 3 &G EEE (2008)
20%) LLT0) DB H
(Blowers
BA [R5 il % (1994)) (=
M 535 33, 3
4)
7wk WEERRIES | 52, 104 2 OECD
(F344, &8¢ | ¥ CGHEEEEE | mg/kg K (2008) D5|
1 3 PC) 5.2%., g | T GEEEEE il (Nesslany
bk L L) (2002)) (=
14.1%., Fefz M3 4)
17.6%) HA (] g il R
0 % 53 5R
s | ARy b | HE WEERRIE S | 6~10 Bt (R3S | ECETOC
152 | bR (Salmonella | ¥ (EEEEE | pg/plate MeALRIETFTE (2001) DH|
N (in typhimurium | 35~37%. (EEERE & | T TA1978 | 1 (Agnet &
H vivo, 3F | TA1535, wEgkkFE 8 | LT) (10 (1977) .
GLP) TA1536, ~9%. WHE% pg/plate) } | Dorange &
TA1537, 36~38%) LT-2 (6 (1974)) (=
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TA1538, ug/plate) » | B3 3)
TA1978011) 7r)
LT-2(12)
WAEM % | Saccharomyc | IBFFRRIES | ke HE (=358 ECETOC
HAWDE | escerevisiae |4 (GEEEE | WEREE L (FREHE AL (2001) @H|
fafHH | D4 36%. 1L T 40 RIEGFIET) A (Dorange
FAEEE Ny bk ng/ml 5 (1974))
A % 8.5%. Mk (M3 3)
AR (in 37%)
vitro) S. cerevisiae | IBFEE 0.2~15 10 ppm T | Buschini &
D7 ppm M (ZH76)
15 ppm T
fa FE
RBHE LB
# (P450) #
AT TIX
(=38
\IwmeER | S WEERIES | e HE [ Yamaguchi &
ERAER | typhimurium | ¥ GBEHE 9 | 40 ng/mL (TA1978. Yamashita
(in TA98, ~40%, i (TA1978 | UM R (1980) .
vitro) TA100, WIS DO, 1\EE | FEFE T D ECETOC
TA102, ~25.5%, BE | B&&ELT) | &) (2001) D7]
TA1535, i~ 4,576 i (Agnet &
TA1537, 37%) ug/plate (1977) .
TA1538. (TA98 % Wallat
TA19780D B <, e (1984) .
fe & LC) Zeiger
(1988)) (=
33,
77)
S. cerevisiae | R 0.2~15 5. 10 ppm T | Buschini &
D7 ppm [ (ZH76)
15 ppm THl
ks
FEHE ML B
% (P450) #
AT CIX
(=38
Yufn, | e R | B R Y UOoRER | IBEEERIES | 13~259 FAEFIENFE | ECETOC
RE | R Yy GEEEEE | ug/ /mL D BT B (2001) .
=4 (in 5.17%., afg | CGHEFEE s | H& Tk OECD
vitro. bk L) 259 pg/mL (2008) DH|
GLP) 20%. MR (e e | A (Philips
10%) RAFAET) (1994)) (=
78 pg/mL (ft | |3 3., 3
BHEMALRIE | 4)
FAET)
Qtofkf | v U A WFERRIRE S | BRE®RE | Btk ECETOC
AR CRFEAH., | # CEFEE | EEEEE S L (2001) D5l
(in SREMERES 15 | 40%. @F: | T 5 mg/kg | ECETOC i (Paldy &
Vivo) PN ) LK b%, | K=, EE | (2001) (3. (1984)) (=
HERE 45%) WG i | ARBROZEM | B3 3)
Wil & LT | RYEERD Sy
50 mg/kg | HTiEIZ DV T

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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(LN =L Al
WE LT
D,
MR | TR BEEERIEA | 0. 200, [E3ER ECETOC
(in (CF21,/ Y GEEERE | 400, 800 (2001) D]
VIvo) W68, KHEHE | 4.5%., WE2 | mgkg 1A A (Wallat
e TG, B | fbAkER HAH G (1984)) (=
i) 26.7%. WEEE | BFEE & L M3 3)
6.7%) <)
2 [F]E ]
% 5
~ A (CD- | iBFERIES | 8~150 R ECETOC
1. HREMERE | % GEEERE | mg/kg K (2001) D8]
£ 15 L, ' 5.17%. s | & (B | ECETOC H (Blowers
i) bk LLO) (2001) 1%, (1994)) (=
20%. [FERE Bh U7-mEE | 3 3)
10%) HA[IGRERE | B DIRN AR
mEECR DR TH
0. BEHEORE
RATITZEER S
HHELTH
%,

WEEERE DA E S 2 ) 72 DNA BIEM OVEBR TEARE R ZEE L L=RABRo

F%’ﬁﬁ@i%ﬁ%fﬁ?f@ﬁ%@@%ﬁﬁmbEm/ﬁﬁ@i%ﬁfﬁ?
ECEEThHoT=Z e, AERNTOBEGELEZBAT AR5

&wk%zto

E e ﬁM%@héWQM%%%kbkﬁ%@F%zhmm%éWQﬁﬁ%
THMEORT RS bz, O A EITMNEENRD b - B0
ThHO ., MRS ED &mﬁ%@%ﬁﬁk%@k%z%hé_k@%\éwmf
DBAFEE RS T DRWITIT RSB 2T, IHVI'VO@%@‘MKEEZMEﬁ%?
BWTH, BELEHRESNTOD HONED LT, REROFEHCHOHTIEIC
WTHRE TR & S, BRMEICZ LnWEE X T,

—H HUICER SN EEZBND~Y T A Z W in vivo /MEAER DGR
IO R3FE D BT,

UbEXy, REESE LTI
BIREMEILRWEE 2T,

R BRI L > TRBMBE LD X 57

@ &AnsEt
. B@EEE (ECETOC (2001) . OECD (2008) ®35|H)

7w b (MERE) (ZEFERRIE S Y GEEEEE, @R KFEROHER L B, ) Tt
M54 5850 e MmN E STV D, Z DR F . LDsold 5.8~314.8
mg/kg RE GAFEEE L T) ta3nT\Wb, (BH33, 34)
b. BAV 2 UEIES

¥ (Ecolab Incorporated (2004) (XR2AFK)
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(CALIFORNIA DEPARTMENT OF PESTICIDE REGULATION (2006)
T5IA) )

T v N A7 X CVERIREY GEA 7 X R 0.94%., EEE{LKE 7.52%. 4
7B W 2.72%) kOG5 T 5aMEEERBRAE I N TWD, ZORR,
* 7 B UBRIRAY D LDsolL, 550~2,000 mg/kg (KEThHo7-& ST\ 5b

(W 78, 79)

Q@ REHSSHMH
a. v b, 745, 28AMEIHEEHR (Krugers (1977) )
7 v PFT ZIIEEFRIE G Y GEEEER 38%. EMR(L/KFE 14%. HFlE 27%)
aFR 10 DX O R GHEARE L T, REKRGT2HBNAIEH I TN D

=& 10 HHTE

AR | B K | HERE (EFEEE LT) 03

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

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

©) Laufer 7 # 5 H 0. % 1,400 ppm

ZOREFR, LFO X D R ARBE O bz IhTnd,

c BAERSCREICHOW T, RBROD 480 mg/kg A/ H LA B 57 TRV E
MDD BT,

- MEAEALZHREICBON T, RBROO 21 mg/kg KE/H LB G#E Tl
TIHVRAT 7 2 —PORDNRD LT,

ECETOC i, 3B@ CHD SN MIET LI YRR T 7 2 —F DR ITHON
T, WBRYERE L OFEIIRIAE LTWD, 72, KRBRIZHOW T, mfEHE O
BEHP TOLZEMEICET 2N TR ENTE LT, AEXRTEIZEREZH D &L
T3, ECETOC Ix. #BDI24%% NOAEL % 960 mg/kg (KH/H. #EADIC
%% NOAEL # 6 mg/kg Kf/H. #E@I24%5 NOAEL #5170 & LT
W5, (B33, 80)

AZE=LE LTL FMARHTH W ARRRICE T 5 NOAEL 215 51720
&I L7z,

13 AT, eI afEns L ahTnd,
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b. v rSAMBMKBRESMHRAER (Vegers (1977) (SCVPH (2003) .
OECD (2008) . ECETOC (2001) T5/A) . JEGLP) )

T b (FHEER 12 00) ([CREREZR 110X 2R EGHEZREL T, 8l
MK G T R AEmI N TN D

* 11 HAEHRTE W
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

ZDFER, MT@;oﬁ%%#M®%Mtkéhfw
£&,—fi‘ﬁifﬁ7j‘(£@{m/}\ﬁ)mu&)%m ﬁﬁifﬂi%ﬂ’ﬁ%f&)ofi7ﬁ\ }EH

EAKIEERRD 2o Tz,

s BFELGETANE 0 EVEOBMMATRD D0, HEERFERED b
ALY

c P ERET, PARKTEEOHN, RMEEO~NE T U LIRS O
b,

- 10 mg/L UL B EGRET, BIMEEOMK, JTlEOME K, BE'E OB M 37
D BT,

Yl EX v, SCVPH, ECETOC } " OECD i, AiBrIcE 1) 5 LOAEL % Ifi
RFEIBREOR A HIZ 1 mg/L (0.13 mg/kg KE/H) & LTW5b, /-, &
ARG WIMEZ 4B E LT D

SCVPH 1%, Hm&_owTL@’£Mémnﬁ@&Qﬂ PEERBR 1T ARG BR D
HThHDHEFHLTWD, ECETOC I%, 7 bV ITlE & O i~ F 28 L5
BEOT—F 7577 N CThHODLARENDY, HEBPMLETHDL EERHL TS,

OECD 1Z, GLP IEXIETH D Z &, BOLNIZFT ROV DI I EIK
MDD T-Z & BB FIRESCEBSEED T —Z DR 6T
HIZEENS KRBROGBHEMEIZZ LWVWE LTS, (BHE26, 33, 34,
81)

Vi

AEZEESE L TL, FFANABHTH L, KRBERICEIT 5 NOAEL 1345 54172
v &R L7

c. v MTBMEKRESEEHER (Juhrs (1978) )

W b O BATR Lz STV D,
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d.

e.

BDIX 7 v & (FBEHES 10 VD) [CIEBEEBIESY) GEEEEE 40%. 1WER{LKE
14%., BElE 27%) =R 12 O L5 G2 E LT, 7 H MoK 53 2735k
DER SN TWVD

& 12 HES
FRERE 0. 3.1, 6.2, 12,5, 25, 50, 100, 200 ppm
GEfEk & L0O)

FEORER, LLFD L9 72t R %ﬁ/bﬁ EINTWD, o, KE, 5k
AE M OV B R I B W T BIFR O bive oo L STV D
* 6.2 ppm LA B8 GHETHUKEDRD

ECETOC %, #{BWEIZARZETH Y, HHEWwE W%l 1 512X 50~
60%2NEA L, 4 IS 5% 03B L& LTwb, NOAEL i35 b e
WL TV B,

AEZESLELTH, FFMARHTH D ARBRIZE T 5 NOAEL 1345 5 u7a 0
CHIWr L7z, (33, 39)

Sy b, YOR, BELEY b, NLAREF—, RFTRXI10MARIERKIRES
HERER (Juhrd (1978) )

BDIX Z v ~ (B, PEcRB]) . NMRI. C3Hf ~w % (MR, PCECRB)
Pirbright €/L &> & (HfERE, PEECARE]) | HantAURA A2 % — (HfERE, D2
R KOAF R A (MR, TCECRI) (ICBERRIR G Y GREERE 40%. iRk
KFE 14%. HElE 27%) 200 mg/L % 10 7 H BIEOk G4 2 BB 0 E i T
%o FDFER, BRI E ORI LB BIIRD bR oz LTS,

ECETOC 1T, #BWEIIARLETH Y . #mE BORH 1 B1%I121X 50~
60%J8 L. 4 HRZIZIE T5% L C\d EfEfii L T\ 5, NOAEL (35 5172
WErL s, (33, 39)

AEZEESELTH, iFHNABHTH L, KRBERICE T 5 NOAEL 1345 5 4172
N &I L T2,

Sv F13AMREFEOERSHE (OECD (2008) THIH (Gaou H
(2003) JFEim SUARMER,. GLP))

15

TITV D BRI, IR L BRSO DT ATE LTV B0, A TH D,
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SD 7 v MOEFHERIESY) GRERE 5%. \ER{b/KE 15.3%. Bk 16.6%) %
# 13-1 O L) RBEREAZFHRE LT, 13 BMRHEIR O & 54 23BN i S
TW5, ok, EBWEIZOWTIE, w1, 4. 8 X 13 12 pH HIE (T
LV IBEERR ORERREIToTo & SR TW5

= 13-1 H=E®%RTE
B | HE GEEER S LO) LT

D | 258 T 0 mg/kg A&E/H HREMERES 10 PT
@ |#5 1~22 HTO0.75 mg/kg {A#E/H | A REMERES 10 PL
B4 23 ALK, 0.25 mg/kg (AHE/H
(16)

@ | #5H 1~22 H T 2.5 mgkg {AHE/H HHEMERES 10 JT
¢ 5.23 H LA, 0.75 mg/kg A/ H 10
@ | %5 1~10 H T 7.5 mg/kg {KHE/H B HEMERESS 12 T
#5 11~22 H T 5.0 mg/kg {KEH/H
#5523 HUKE, 2.5 mg/kg {KE/H 16

FORER, FERGHETRERO DN TH L OSETEY) TRO b w3 T A
I3 13208V TH D, B, HEAEIFEW SR E & 512 B L 7-21k
TR BN ol SN TWS,

= 13-2 =MHmR

| HE GEFEEE L), B5HIM T SE T Eh i O FE AT
A
@ | 0mg/kg KE/H (LEHHM) 7L 2L
@ |0.75 mg/kg {KE/H (B¢H 1~22 H) |72 L 72 L
0.25 mg/kg KEH/H (%523 H~) |72l 7L
® | 2.5 mgkg KHE/H (&5 1~22 H) |#E1PL Jiti 9 o i, i A
(R EE HE 0B
0.75 mg/kg AEH/AH (&5 23 A~) | 7L 7L
@ | 7.5 mg/kg (AE/H (F5 1~10 A) | MEHES 208 | BEAEMGE XK.
5.0 mg/kg AE/H (F5 11~22 H) | Hf 4 T A 4
2.5 mg/kg K&E/H (5 23 H~) I 1 PC
I 3 T

16 S R G CREID DR T b0, HEZEHL TV 5,
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B, UTOL D RFTANRD LN E SN TWDEN, HEE B Lo
7
- MR FRREIZB VT, SEEEORE 2 ZENRBO L=, b
HET—HOFBEANTH- T,
- MR AL R EICOWT, QFEORETIRZ L7 TAT I ROT L
YT AT 7 H—E, MTiﬁ)?A&UJ YO RRO B, L
ML, ZNHOMEITERT —Z OFHNTH > 7,

OECDIZ. GLPIZxIG L= CldEns 2 L Tldb s & LoD, &E5ETH
DIFIR T, YR E NI E I ESE BEZ T -/ REME 2R L T\ 5,

kXY, OECDIZL, ZIKﬁ%‘ﬁ ZB1F %5 NOAEL#%0.75 mg/kg A#E/H. £
7=. NOEL#%0.25 mg/kg KE/H LFHELTW5, (B3 4)

AEEES L LTE, ARBRIX, BRogh TEREHEZEHR L Wb E LY
IZ. OECDOEHT 2 FHOMEL EO CZOMIIARHTHL Z L, K
ABRIZ BT ANOAELIX S DL E I L7223, EHOIZB W T, #HEY
HORGIZE#ET 2 HmEFT BB D LN hoTzZ Enn, D7 £ $0.25
mg/kg (KHE/H GHEEFEEE L) TIEHEEREEIROONRL T EEZI LN
Do

f. v b7 BEKZRS5EE (OECD (2008) T5IA (Leuschneri
(2004) REFHRIXKHEE. GLP))

SD 7 v b (HERE) (CEFFRIEAY GEEE 15.16% & ONEEE(kKk#E 14.39%
EEte) 2R 140X B HERAZREL T, 7 BHBAKE ST 2380 £t <
NTWa, 728, BRWEIZ OV Tix, RERBALE 4~168 K2 HPLC JI7E &
OB LV BEE OREREREZITo 7 & ST 5,

* 14 HERT (BEFEELT)

HERE (ppm) 0. 10, 100, 200
. (mg/kg {KE) 07 |0, 1.5, 15, 29
i (mg/kg A=) a7 |0, 1.9, 19. 38

T OREFR., HRWE O GIZHEE LB ol L ST 5
OECDIZ, ARERICEHITHANOAELZ MEME & & 125 H & TH 5200 ppm
(29 mg/kg AHE/H, MT38 mg/kg KE/H) L LTW5, (BH34)

17 Jf1z > C 147 mL/kg @ E LT, MEZ oW T 189 mL/kg A & L CTHE XN TV 5,
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AZEBLELLTH., ARRICEITANOAELZ Mk E & ICRkEHAETH 5
200 ppm (HET29 mg/kg K&/B . MET38 mg/kg KE/H) GEBEMEE L L)
LRI LTz, 7277 L. ARG HEATHROAORBR TH D = L ITEE
THNLERD D,

g. REESHEHEDOFLYD

AZESE LTI, 2N 0RBRERNOHELZ & DO TE S EEEHED
NOAELIZ. 7 v h7HB#okiE5# kD200 ppm (4 T29 mg/kg (A=H/H ., M
T38 mg/kg KE/H) GEEEEE L) THDHA., 7 H13HEM MG Q&S
AERIZBWNWT, KVERWRE THEEZENEOOLNLTNDL ZEIZEEL, D722
< & $0.25 mg/kg KE/H GHEEFELE LC) TlEEMEEENZED LR T-
H o LTz,

@ FEMNAM
B 5T K 2 EEER D FE NS AR B3 5 BURBEIERB 0 B o 72,

a. SEEH

LBEOBIZOWCTEBAIC L 2MATH D Z Enn, BEBROIRE N A
Bt 213l TRV, BEEE L LCRiT 5.

ECETOC (2001) |2 ki, ~ 7 A TBHRERIE AW 2 A =2 = — 5 VEBRE,
Tt — g VEETREICBRMTIRBRAE/MSNTEBY . KIEEE O8N
PRI SN, WS ORI R TH Y | 3D ST RIEFE A A D T REM: &
W9 LY EEOBBIC S TRINARBLEZ NS L SNTND, (B3
3)

AZBRE LT ARBRPBAIZL 26O TH Y, £z, BBROFEH A
THDHZ DD, WY OFHEICE T 5 S O Tl < mHEEE DI D ANE 2 ] B
TEpWeEEZ T, — T, BEFRROK O G K BN AMEC O TIE, 3R
DTONTZ & DHENRD NN LD, Al TE 22 &I LT,

® 4HERLESMH
a. 7y FBHEHKEBEHEHAER (Juhrs (1978))

BDIX 7 v + (JCEAREE) (ZiBEERE (200 mg/L) Z £ tHARIZ 72 - TR
A 58BRERmINTWD, ZORE, BRME o5 B LA (—E
DR OHK OBEFLFAE) 1T T2 BITRO NPT STV D,
ECETOC (%, #BBROFEMIZ OV THE SN TV RN EREHLTWD, (/M3
3. 39)
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AZFEEE LTI, AR THY . KlBRiZk 1T 5 NOAEL (35617
N E I L T2,

b. vk, YR, EILEY b, WNLREZ—, AFRXI10MARBIRKESE
JEEMAER (Juhrd (1978). BEiB)

iR (pa1) ORI T, R E O 5B L 72 A5 (R & U5 Z)
IR A RBIIRO Lol SN TS, ECETOC X, RBROFEMIZD
WTHEINL TWARNWEEHLTWS, (B33, 39)

AEZEESE L TL, FFANABHTH L, KRBERICE T 5 NOAEL 1345 54172
N &I L T2,

c. Iy FHERRLESMEHE (OECD (2008) T3IH (Muller (2005).
Weber (2007) [RZEIRXKHE) GLP)

1T Wistar 7 » b (£8F 20~21 J0) (ZiBFEEESY GEERE 32~38%. i
FefbkFE 10~14%., WEfE 17~21%) &K 15-1 DX O eG4 &EL T, 4t
Bz 5~20 BIZERKEE LT BB e S LTV 5,

* 151 HA=%%E
MR E 0. 100, 300, 700 mg/L
(mg/kg {KHE/H & L CTHAE) |0, 12.5, 30.4, 48.1 mg/kg {KE/H

ZOfER, HREGHTRO DN BEFTRIIE 152080 TH S, RO
LT, AROEFE K OVEHISH T 2 BITRBO b ool ST g,

* 152 HEMFAR

57 AT A

ISTHLY)] fa

48.1 mg/kg REH/HLUL b | HUKE, BE &, K | KIEE, BIEEK,
O EE A BB K

30.4 mg/kg AHE/HLLE | BKEORAD 2L

FEUTOMARNRED LN EINTWED, BIEOEE 2RI HRD
BENE I OB TERNEE 2T,
- 12.5 mg/kg R/ H BHREOREM) C—iBMEOKRERD ., SRKEOHRD, =
NHIZHOWTIE,OECD IZFHEMETIE W E LTV AR FEMIZABHTH 5,
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UL EX Y OECDIZ. f#i# > NOAEL X 12.5 mg/kg &=/ H J&E D NOAEL
1% 30.4 mg/kg KH/H & LTW5,

AZEZE LTI, ARBUCST 5 AR
P BT E T R

242 2 NOAELITFEHI 2SR BH
1242 5 NOAEL% 30.4 mg/kg {AE/H & HIkr L7,

(ZH 3 4)
d. £ERESHEDFLD
AZEE L LTL, 26 OB R 6 | mFEE OFE A 51 ICFR 5 NOAEL

(COWTIE, 7 v AR EFENRER) 5. 30.4 mg/kg KH/H & L7,

® ERZBTZHMER

WHEE OB DERIC L D MTBIT2ERITRD b holz,
a. EEH

LIRE DRIz DN T, 8.
ED . BEEROE MIE
TRLHi T %,

ECETOC (2001) (2 L4UE, & N EFBIEAY % FOWEAIE LTHEAL
7B IRICHIN U 72 R O 2L < @R &2 2 T T2 IR STl 0 . RO
e LTk, MEREOREN 0.2%LL T, IRORMTIX 0.1%LL T, MR IE< &
IZZE LT DOED 0.5 mgPAA/m3  (0.16 ppm) LA F THIVL, HIEIEITED S
NignolztEn<Tnsg, (B3 3)

IR M ONE g ~DIE FBIZ L DA TH D =
DR A RETT DI Y TRV, BEEEE L

AFREESL LTI, ZNOHLOWMENBROBIRICE2MA TR Enb, IRk

M OFHAMIZE T HH DT/, o, MIRAOBEIC K 20 A WG ST
W EnG, mEfEEOE MIBITAHAZHM TV EE X T,
(2) HEDP
@ EE=EH
HEDP |ZBH3 2 Bam it 0RBRpfEIL, & 16 0L THD,
# 16 HEDP IZB9 5 EEH=MHDOHEME
fetm | B Mg | mmmE | mEs | Lo B
AR BIFsER | MiE (S HEDP 0.001~ (£345 JECFA
T2 EHRFAER | typhimurium (60%7K | 10 uL/plate | ({REHTEME (2005) D]
IR (in TA98. TA100. | ¥&WR) N X0X:E: A (Monsant
A vitro) TA1535. W5 (1977)) (=
TA1537. 1) H3)
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TA1538) 5 uL/plate
LB CHmia
I
A HEDP - T e H & Rex INKRE S
(S. 2Na 5,000 (RS (1989) (&ha
typhimurium ug/plate bR DA 82)
TA98, TA100, W5
TA1535, )
TA1537,
E. coli WP2
uvrA)
~UAY | ~u AU RfE | HEDP 0.064~0.6 | &Pkt (19 JECFA
74— | Al (60%7K | pL/mL (FRETEE (2005) D7
~ TK i (L5178Y) A1) (REHEY | brofF® | A (Litton
B (in {LIETFLE IZREH 5 Bionetics
vitro) ) ) (1978)) (&
0.125~0.8 | 0.5 uL/mL M 3)
pL/mL DL b chta
(RSN |
{EFFAET)
yuf, ek | CHO-K; HEDP - T e H & Rex INKRE S
[ T PR 2Na 0.01 mol/LL (RS (1989) (&ha
it (in 24 il }e | LR DO F 8 2)
vitro) N 48 Wb B
o AL PR 7)
(BTG
{LIEAFTE
)
6 B ALER
#% 18 W
RIEIELEA |
(RHBHE T
{£%)
BIFFERA BB, YRR FHRR, ~v XU 74—~ TK BB LT

D in vitro WEBRIZBWTHEMEORERTHDLZ b, KEES L LTI,
HEDP (2RI E > TR E 725 L 9 BB em i n e & 27,

@ 2HHEH

HEDP -« 2Na Z#8WE & LISt Ic B o3BRag s LT, £ 170
LOMBEND D,

F 17 HEDP - 2Na BEERIEO#HRGHERIZE TS LDso
e - 1) LDso(mg/kg 1K) =R
SD 7 v b 1,340 Nixon (1972) (JECFA (2005) ®3|H)
(B3, 83)
SD 7 v & () 3,095 —IRF s (1989) (M 8 4)
() 3,136
SD 7 v k 2,400 JECFA (2005) ®5|ff (2 3)
SD 7 v k 3,130 JECFA (2005) ®31H (Z#3)

18 0.8 pL/mL (fRETEMEALRFIET) TRMIR & R 2~25 EORRERPBO LN SN TN D,
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ICR = 2 (H#) 1,900 ZIFs (1989) (B8 4)

i3 2,250
NZ v %% (MmE)  581~1,140 Nixon (1972) (JECFA (2005) ®#5|H)
(M3, 83)
A X #J 1,000 Nixon (1972) (JECFA (2005) ®3|H)
(ZH 3, 83)
E— 27 VR (M) RS OBt E AKHEB (1989) (M 85)
500~1,500

R KEHRESM
a. 5w k91 BEEREEHR 5KER (Nixon 5 (1972) (SCPVH (2003) U JECFA
(2006) T5IA) )
SD 7 v b (KHEMERES 20 PC) (2 HEDP - 2Na 2% 181 © X 5 2 &K 5/t %
BRELT, 91 HfE BB 1D . 1#EM B 2) REEREG T 58BN FE ST
W5,

x 181 H=EHT

HERE (%) (A% 1) 0, 0.2, 1.0
(FBr 2) 0, 5.0
mg/kg {KHE/H & LCTHE | Bt 1) 0. 100, 500
(HEDP & L T (19) (FBr 2) 0. 2,500

ZTORER, FREHETRO LN FHMEATRIZE 182 LB TH 5D, 100,
500 mg/kg AREE/H &% 5O PSR A . MIKFRREICB W TRy E
BEICEE LI N ol STV S

* 182 HMFR

M= FREAT A

2,500 mg/kg AE/H GRER 2) | 4E1C, FHEE KT/
FRIZB W T, IREOUL A

2B, UTOX D ZRFTABRED b & STV DR, #ERE & 512 B
U7 g2 B L3I LR o 7,
- 500 mg/kg A/ H & GHEOME CEMEIEEORIMMBTRO L7, HEEHE
RFEIREICB W TEIBICZLIZIRD b o T,

&Y, JECFA X, AiBrIZEK TS5 NOEL % 500 mg/ kg {AH#E/H & LT
W5, (M3, 83)

19 JECFA IC L 2%
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AEESE L TE. ARBRIZEBIT 5 NOAEL % 500 mg/ kg {KE/H & |l L
f\-—o

b. 5w k90 BREEEEHZREGHE (FSANZ (2005) RU JECFA (2006) T3IH
(Industrial Biotest Labs Inc. (1975a) [REHXEKHER) )
SD 7 v b (F%REMEES 15 PT) (2 HEDP 2% 19 O X 5 & 5/EERE L
T, 90 HMREHHZ T 2 BAEm SN TN D,

&R E 0. 3,000, 10,000, 30,000 ppm
mg/kg KE/H & L T |0, 150, 500, 1,500 mg/kg {AEH/H
#1% (HEDP & L Q)

FORER., UTOX I RFTABRO N EEIN TS,
1,500 mg/kg KE/AEERETAEZ 0 VB OB SR IMEREFE DD
(RERININS] (E) | JRifERE o () K OAIMERE O ()

F 72, 1,500 mg/kg KE/H £ 5B O AR B IO A & I L7225, #f
B E G CBE L T EIIRO bR ol L STV S, 150, 500 mg/kg
IRE/H B GRETZE OMBBRYE & 5 ICBE LB EBIIRBO bneholz b &
TW5,

B, LTOXIRFTALBED LN E SN TWDD, RS k512 B
UTo 2 L3I Lo T,

1%0mQ@¢E@E&5ﬁT@%E4@ﬁM% 1O bz, JECFA I3,
BRI O T8 TR E D % 512 WETHLAREMEEZERM L TV D,

JECFA 1%, A#RBRicE1T 5 NOEL % 500 mg/kg (AHE/HE LTW5, (&
B3, 4)

AZERLE LTI, FEMPAARHTH L Z &b, ARERO NOAEL % k4
DT EIETERNVWEERT,

c. 4% 90 BRVELHESRER (FSANZ (2005) RU JECFA (2006) T3IF
(Industrial Biotest Labs Inc. (1975b) [RZERmIKIER
B — 7 VR (B HEMERESS 4 PT) I HEDP 2% 20 D X 5 tc%kffﬁi%f ¥E LT,
90 HMREHE G- 23BN STV 5D
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&R E 0. 1,000, 3,000, 10,000 ppm
mg/kg RE/H & L CHHE |0, 25, 75, 250 mg/kg {KE/H
(HEDP & L)

ZOREFR, LFO X R AR O bl I Tn5,

CEBEHEIZONWT, RGO TR PR bz,

- MEFAREICBW T, RILERE OB, EHMmERER OB A, ikt
LRI EIZBWT, BETIIET MY v AREOE (L, HChiE~ 7 %
7 DR DAL ED HivT-, JECFA X, HEMEMENED Hivd, gk
WEHRGIZEE LTI R NE LTV D,

RBREIZBWT, %5 THMERE RN E D biv/e, JECFA [ 3jpE
R PR EICB WD CIREICERRBD LN o722 L h | Ry
B HIZ F%@Ltﬁﬂiﬁﬂim\k LTW5,

- FIRRIZEB W T, 75, 250 mg/kg (AE/H X GHEOMECINE & O, 250
mg/kg AR/ H &GO CHE, AR E RO GED B Ao hs  Hlxt,
MRt OAZEIE R STy, JECFA 1, SR EHLER M E IC B W T2 1L
BRBD ORI Z &P ORI E G- CBE L7 B Tldene LT
W5, FSANZ 1%, FEHAR R O BRFIIZENE, KR RO 2 E MR 2
wobloE LTS,

PLEX Y, JECFA X, A#ERICHIT 5 NOEL %5 A& TH 5 250 mg/ kg
LLTW5, —J., FSANZ 1. A#BRICH1F 5 NOAEL % FEHL I 51 5 B
E&%E’J*’\EO)F%%% 75 mg/kg AHE/HE L TW5, (B3, 4)

AEESL LTUL, GFNRATH L Z L, Ao NOAEL % |4
HZEFTERWEE 2T,

d. v k3MAMEEERS5HE (Huntingdon Research Centre Ltd, (1988a)
(Ro®R) (KABAREKRHEZFEIF (2011) T5EIA) )
SD 7 v MZ HEDP-2Na #%& 21-1 O XL 5 i 5HZ%E L T, 3 22 A MR
PG BN Ef STV D

R 21-1 HESRTE
JiE%E (HEDP - 2Na & LT) | 0. 20. 60, 200, 600 mg/kg A/ H

FTORER., FREBTHROONT-FHITRIZER 212080 TH D,
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* 212 EHEMFAR

A& FREAT A

200 mg/kg RHE/HLL L | BEIRME OB, FAG K OHIKAL
60 mg/kg KE/ALLE | BOE(L

20 mg/kg RE/HLLE | (RIS INHNH]

PEXD, KREARFEARIE (2011) TiE, ARBRIZEHIT 5 NOEL % 20 mg/
kg AE/A R CTH-oTE LTS, (BH10, 86, 87)

AZE= L LTI, LOAEL # 20 mg/kg {RE/H & & 27z,

e. 7y bt 12 MAMEEEKRERE (HAZLETON LABORATOIES AMERICA.
INC, (1984) (%k2%) . NORWICH EATON PHARMACEUTICALS INC,
(1989) (k%) (KBXRMEKRHE (2011) IF T51R) )
Fisher 7 v MZ HEDP:2Na 2% 22-1 D X 9 & 5 A% EL T, 12 » H
MREE# 57 23RN El S v T b,

= 22-1 HAERT

F &% (HEDP-2Na & L) | 0, 2.2, 8.6, 30. 86. 216 mg/kg {K&/H

TORER, FERGRETRO DN BmMEFTRIEER 222080 TH D,

x® 22-2 =MHMR

& AT A

216 mg/kg R/ | IREE(LIZE S BT

H FETHITHLEICRBIT 541

30 mg/kg A& E/ | AREBINH]

HULE JRELALRR MR A I B W CTHIBRIIE Y o Hiiz s 5 21k
8.6 mg/kg A/ | BEOA MMM (H)

HUL

2.2 mg/kg KE/ | HFOEA

HULE FRELRE AR I BV T PRI IC AL

PLEX Y, KREAREALREE (2011) 13, ARBRICEBIT 5 NOEL #5570
LLTWb, (H10, 87, 88, 89)

AZBEE L LTk, KRBRICE 1T 5 LOAEL % 2.2 mg/kg {K&E/H & & 2 7=,
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f. YR 3IHMAMIEEEIRS5HER (Huntingdon Research Centre Ltd, (1988b)
(RAK) (KEBAERHEEIF (2011) T5IA))
ICR ¥ 7 AIZ HEDP + 2Na %, # 23-1 O X5 2 E G AR EL T, 31 H
MR G- 23BN Ef ST\ 5,

= 23-1 RAERTE

E#% 7% (HEDP-2Na & LC) [ 0. 20. 60, 200. 600 mg/kg {A/H

TORER, FEGRETRO DN BmMEFTRIEER 232080 TH D,

=® 23-2 =HUmMR

& FMERT R
200 mg/kg RHE/HLLE | BIRME OB, FAEG K OAIKE
60 mg/kg KEH/BLLE | BOZL

)l D B

PLEX Y, KREAREAREE (2011) X, ARERICHIT 5 NOEL % 20 mg/kg

ARE/AE LTS, (BF10,

87. 90)

AZE=E LTI ARBRIZE T 5 NOAEL % 20 mg/kg RH/H &I L7z,

g. 1 X 3N ARIEEEIREAER GkEHS (1989a))
E— VR (K REMERES 4 DC) (2, HEDP - 2Na %, % 24-1 ® L 5 ¥ 58

g E LT, 13 HEREHR 595

= 24-1 HERTE

AR R STV D,

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

ZTORER, FREBETRO N IZR 242080 TH D, 728,
e HERE CHTHINFED BT 7= MERES 2 VT2 8)8 &% 2 i L T\ 5,

& 242 BUAR

Bt

mPEAT 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
EFEBICHTHIOIERITIN 2 T, AR Em .,
WR(E, ESZANRE. BEJIRTE. HRER. HIE. JRIE. kS
JEDFREAL KL OMRIR O T 72 &, JETH, A7 &
I =R

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

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

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

DHDHWNIEZROT YRR LNTZN, Wb EE
HWcEELZE SN TWA,

PLEX Y, kEGIZX, ARERIZKIT S NOAEL # 10 mg/kg /AE/H & LT
5, (8 5)
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h.

AZESELTH, ARBRIC

}1} % NOAEL % 10 mg/kg {K#/H (HEDP *

L T 8.24 mg/kg KEH/H) & HIBrL7-,

14 X 52 BREEEEIREAER GkHES (1989b))

E— VR (S BEMEES 4 PT) (2 HEDP « 2Na &, %% 25-1 O X 5 R 58
ZERGE L C, b2 WRHREE&KR G L, XL & | &G-S I TS 2 IEO B
PNz, BG4 TH%. 13 HBORERBRN EM I LTV D

x® 25-1 FHE%RTE

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

KGR TROONTFHEITRIZER 25-20 LB TH S,

x® 252 =R

G wPEAT A
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
@H%_@@@m\@@%%36af@%)
MEAEFREICB T, HEHFT 40.0 mg/kg
KRE/H#ET, GOT, CPK, vV v JREE, 7
LT F=romfE (EHEBIRE T#I2E11E)

8.0 mg/kg {AE/HLL
E

P M B (o)
AR AR OV T, BRI OE I o, 4
AT XA REWE O HBL, EMEOBS] D ELI

XD, KHGIZ, AHERIZEK T 5 NOAEL %, MEHEE & 1T 1.6 mg/kg &

H/HELTWD, (R 91)

AZEELLTH, KRBRIC

7% NOAEL # 1.6 mg/kg {AH/H (HEDP &

LTleQ@ﬁM@E)&#HLKO

SERH
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IO RIZONWTIEL, K TFTHREIZELD2H D THDHZ &6, HEDP O 8
KEBHEEZHRETT2EHNIIT ROV b D TH L0, Z2EZER L L TRHET 5,

(a) 1 X1~2FMETHREHER (Flora (1981))

B — 7 VR (& REME 3~4 ) (< HEDP - 2Na (0~10 mg/kg {AH/H) %
1~2 ML TG T H2RBENER SN TWD, ZOFER, Flora 5%, HEDP
WEDOVET VU ZICHERAE TR REE L 52 5L LTS, (R
92)

i REBESHEOFELD

AZEBEELTL, 2 b0RBER,S . HEDP ® NOAEL (oW T,
S X 52 FRTREE 53575 . 1.6 mg/ke (KE/H (HEDP:2Na & L) . +
725, 1.3 mg/kg KE/H (HEDP & LT) &HIEL7-,

@ HEHLAM
a. YR, v FENAMRAE (Huntingdon Research Centre Ltd, (1990)
(®/AFK) . Huntingdon Research Centre Ltd, (1991) (R4AXK) (KEXE
REZEIF (2011) THIH)
~ AN T v NMZTHEDP « 2Na #% 26 O L 9 & 5REAFRE LT, &l
BORET RN I N TV 5D,

x 26 HMHT

Yl BH5HIM | HERE

~ A 18 7 H 0. 5. 15, 50(30) mg/kg {AHE/H
7 v B 24 M H 0. 5. 10. 20 mg/kg {AHE/H

FORER. BBAMEITED N ot ERTWS, (210, 87,
93, 94)

b. ENAMDE LD
AEFESLE LTI, ZoREBEENS, HEDP (ZHOWTiE, BRAEORE
AR NPRE | TR

H

® HEFRESMH
a. v b _HREBESM - HEMREEFEHFAHEIR (Nolen & Buehler (1971)
(JECFA (2005) T3IR))
7 v b (B BEMERES 22 PC) (2 HEDP - 2Na %, & 27-1 O L 9 R GHEA
E L CIRER G 217 5 AU EEEM: - HAERTEAFEMNFE B T ST
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W5,

R 271 HBET
BE| HERE

b5k

0% 0 mg/kg A=E/H e QLT o R

H

1
2 10.1% |50 mg/kg AE/H | BEFHLZE D 2 HARIZE V HE IR 5
3 10.5% | 250 mg/kg {K&FE/| L 8 EMBICAHK LT REY (Fia.Fn)

28T, Fral3FICH L, Fo I I3EERL
B[R DI G- 2 ke AT 220 R E)
Y (Foa) 2155, 7o, el b-
iz Fo, FunOREMW L ORI (Fie.
Fop) IZBW AL R D,

0.1% |50 mg/kg ARHE/H | 4z 6~15 H Ol B Z24E4= 0 H

H

5 10.5% | 250 mglkg R/ | LK) ([COH FolltE) ~REEK G L.

REN) (Fia. Fin) 215 T, Fral$ERIC
L. FpEEICI3IENR 6~15 HIZ7Z
FREEDE G- 217700 WE) (Fea) %
525, £z, IR 6~15 HIZO AL S
iz Fo. FinOREW 6 OREIE (Fic.
Fop) IZBW AL R T D,

B BERETHRD LN FH R RIEE 272080 TH D, Fie. FalZIEHFTE
PEIFERD ol TV 5,

= 272 HMHmR

B GRE

wEPEAT AL

5 7 (250 mg/kg K&
/A (0 6~15 H#
5))

PEN (F1a) EOHBED
SEPEN (Fin) OHM
AR IR (Fap) BORA

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

BEFLIRIREIZ DWW T, Fi & el LT Foa Tl
Fup RFEI) COMEIRSIR (FEIF) # & &R DI
Do 5 BECEBIT D AEFRIE (Fa) OB (IR
FETEL D IN)

Fu@ CORRROERT & Fu BN ORE
R B IR DR

LLEL Y JECFA X, #BRMEICHETTMEITER O bivmofo e L, AR
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IZ¥1F % NOEL % 50 mg/kg RE/H & L TW5, (B 95)

AZEEE L TUE ARBRICRIT 5 A0 O AR IR D NOAEL %
50 mg/kg ARH/H &l L7,

b. DYUXHAERRELESMHE (Nolen & Buehler (1971) (JECFA (2006) T
51F). B4§ (p55))

NZ vH % (54 25 L) (2 HEDP - 2Na &, & 28-1 DL 5 & GHf L
HAERE 2R E LT R EHETITmR 2~16 B (N LEEH 2R 1 A & ER)
(RIS G U R 29 RIS RN 2 & B - IR 9 D BRSNS S v T D,

I=R=r—)
B

F
10, 0 (BEALESTIREE) . 100, 500 GRHIHE 250 ICAEFH)
mg/kg REE/H

= 2
H

o |5
|

FHREHETHROONTEEFTRITE 2820L80 TH D,

* 282 HMAR

e G B PEAT AL

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

PLEX Y, 500 mg/kg RE/H Tl b RHEENE, &IEHEO 100 mg/kg
RE/H TR T2 BHEBA % 517, Nolen & Buehler [T &% a2 E L,
WD KD il Z BllE I L T\ %,

U Y (FREMES 20 PE) (2 HEDP « 2Na %, 3 28-3 @ K 5 72 & 57 & AL
BERHZREL T, MR 2~16 H (NTHREHZMEE 1 B & RER) ITRERE X
IXTREIRE OB E L AR 29 B IR EMW & L & - HR T 2R BN EE STV b,

=R 28-3 HHT

5 J7 15 FHERE

IREFBE S 0. 0 (MERLESHIREE) . 25, 50, 100 mg/kg {AH/H
BRI OS5 | 0. 100 mg/kg {KE/H

B BERETIRO LN RLIZHR 284 OLBY THDH, EHTEMHEIZHED
Lol ENTWA,
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= 284 HMHEMR

51 FEMEAT R
100 mg/kg AHE/H | BIRIEEOHA
(R 0 5

ZOM, DLTFOX D RETANREO NI E SN TWDHD, R E R G
LT L T L2 o T,
CERREFITIZLAERDONT. WEELWESEROERN T YRR
DFEB THREZE ST, Eﬁﬁﬁﬂfxﬂkﬁﬁéf’ﬁ%’%&?ﬁ%’f’fkﬁ LEDHME®
DM E DR DTS HBITR O b ho Tz,

PLEX Y, JECFA 1L, #ERWEITIEGIMEIIGRO bivieo Tz & L, ARk
IZF1F 5 NOEL % 50 mg/kg {&AH/H & qu\%so (2089 5)

AEFEEEE LTI, ARBRICB T 2 EFEMEICIR S NOAEL % 50 mg/kg &
H/H &AW LT

c. Tv MIHITHERAT - IFIRWDEAARESHER (LFES (1989))
SD 7 v b (KEEMERES 24 PC) (2 HEDP « 2Na %, & 29-1 O X 5 7% 58¢
ZERE LT, HEITAHAL 64 BRI OARRALE T, HEIEAR 16 AR BIEIR 7
H & CHMilRE D& 5T 28BN Em STV D

x® 29-1 HE%RTE
R E | 0. 100, 300, 50020 1,000V, 1,500@V mg/kg {KE/H

BEERETRD b mAr TR 29-2 LBV TH5H, 1,500 mg/kg 1A
B/ AFERECIE, 24 B 17 BINFETE L, 520 O b haiEdk 0 72 D 2 515]
BEREAEFEL TV 5D,

= 29-2 HMHmMAR

e 57 FEMEAT R

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

LA IRE NN, ARIREE R E N ENE] . e RAK
T

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

2 WEDH OB, ZIOFETE D b, 1,000 meg/kg AE/H £ 58O LM 10 5112 500 mg/kg MKE/EI%E
HGREORE 10 Bl & B STV D
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B IEE A PR AR AR, IR T EE, R, BT
(1,000 mg/kg AR/ H 2 5-# T 14/24 T, 1,500

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

THAL B REIE O H 1

FOHRE O #E TR AL

ARl RE

500 mg/kg AEE/H & GEEOME L OAEIT, 2R

FLEREOMKT

s - R -

FELCHR « BRI & AR IR B DIKT

HE 500 mg/kg AE/H | HEMW)

RESINEH . BEEET

RER AR PEMCARERRN, B S EENRD | SR, i

S

Ebik”f"@*\iz‘lﬂk - AEHT - FEETRRRE Kb RERE K
$E OHEss AL

ih e

HEALVIEME & DR T, KB - A - B IREL -

EIRFDOKT

e 300 mg/kg AE/H | BEVW) -
REE NS, BEEK T, FRRET

M 300 mg/kg {RE/H | HEW
SEOR ISR BRI ] . AA R SRIETE

FZoM, UTOLDZRATANEO LN E INTWAA, 3k & Il L 72
N7,
+ 100 mg/kg A=/ H UL L SR O BB O IE O — 5 Al

PLEX Y BEGE, ARBRICEB T 288 O — i3It 5 NOEL # /T
100 mg/kg {AE/H AR, MEC 100 mg/kg (KE/H ., £EHEREICF2 5 NOEL % i
T 100 mg/kg AHE/H ., M T 300 mgkg AHE/H &L LTW5, (B 96)

7'&%5%\ 2: LT :t %&’%ﬁ%’f’f RIROIEEMHIER K OMEFEEIE R, K
AR ICE — I F2 5 NOAEL % 100 mg/kg R/ H ., EfwEME
AN NOAEL % 100 mg/kg RE/H., FEFHMEIHHR D NOAEL % 300 mg/kg
{REE/H &HIl L7z,
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. Iy MIBITSHRERBRBREGHEER (KHES (1989). B#E)

SD ik~ v b (##EME 36 PL) | HEDP « 2Na %, £ 30-1 ® X 9 72 &5 R/f
EERELT, R 7~17 B £ TSR D& 5 L, 1,500 mg/kg KE/A & 5HIC
DWW T BRI 2 2 THAE 20 BICTF EUIBI L7z, 1,500 mg/kg AE/H AR D
B GHEIE, 24 DTI3ARNE 20 B EUIBH - HiM L7z, 780 O 12 LT A ARSI S
FTFREZWE I, 0tk 21 BICE&Z - FR Lz, Fillo—id4% 21 H
(C&F - FBmL, KO FRITFOBE E L TAR 10 HERIZET 5 £ THRK
U 7o 2 e 2 Qe S, AQRAKST FolE I3 AR 20 HICH EUIBA L T NPT
REBREZBET BN E SN TN D,

FHELME - B R MRRT H700, BRI 27 ICOIEIRT >~ &V, IR 7
~17 H £ iR OEE L, 16 PCiX4Eik 20 B2 EUIBE - Sl L7z, 7%V o
N ICIEARS S TR IREHE S, A% 21 HiceRE L& - Him LB
JNERER & FE i TV B,

%E
(A& B 0. 100, 300, 1,000, 1,500 mg/kg 1AHE/H
GBEANEER) 0. 10, 30, 100, 300, 1,000 mg/kg {REE/H

on

=
==8

x 3
H

H
E

o | &
|-

AR OFBERETRO S NI mEAT TR 3020880 TH D,

= 302 HH4ARR

B AT A
1,000 mg/kg KEH/ | FEEI -
HLLE IR R O KR & B EOK T
B3 EBRAD . FERZER, ViR, PAIR, ERFRE T,
IR Y & %
B XN O I, NEY O &G
FE IR -

JEREROEE OB (Bi&ATE)
ML BB DR T (B EITEE)

300 mg/kg AHE/H | JIL -
PLE BORIDE (B R H)

AFERD 100 KO 300 mglkg AH/H &G/ TH BB K OHA R oF
HOMMEIL, BINRR TR bhiknolz,

300 mg/kg E/H L EORERETRIZICEARWE (BRET) KOEPE -
g oEd (FHaT) BNmME THALNT, LirL, ZThbOEEDOIERERE
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TR DA FRIZH BT/ < A% 21 B O OFIEBILE TILA %W‘m:ot_
& 75%\ BEMENH Y | BEFLRFICIIE R T 2 RE OB E 0 b O L FEE S
TW5,
PLEXD ., IR, ARBRICE T 5 NOEL % 100 mg/kg (K&E/H & LTV
%5, (ZH96)

AEEE L LT, ARBRIZE T 2 —EE L O AEME IR S NOAEL %
100 mg/kg RE/H &I L7z,

e. Y MNIBITIRAERRVRIABIRERR (LES (1989). B#B)

SD #TiEZ v b (K#fHE 20~23 L) (2 HEDP - 2Na %, % 31-1 ® X 9 7o
HRZRE LT, IR 17 A6 00% 20 HE TRAKEG L, BEMmIZHO>WT

I K OB AREE, VRIS O W IR E - BB 2N CARERAE 2170, Rkt
ﬁ@%ﬁ_omf%ﬁ ST LR ERE S TVD

WY ERLRET LD, %HMQOE@ﬁ%7/k%%w IR 17 A5
MRt 20 H £ TR OG- L, FiRZ2E I8, A% 21 HiIcel%E &%
HfR L7 B b Efis T g

* 31-1 HA=®%7TE
R E (A#BR) 0. 100, 300, 600 mg/kg {AHE/H
GEMNEER) 0. 30, 100, 300, 600 mg/kg {AEHE/H

BEGH TR ONTEmHEATRIEEER 3120880 TH 5,

x 312 HHFR

G- FEMEPT R

600 mg/kg KE/H | REEVY) -

(REENEH . BT

SE1C (2/23 PU)

B REENRD . RERE R K OVIR B T

JRE I IR . N5 VB IS AENEY)
300 mg/kg RE/H | F1Ric>\W T, HEMBEMEDH 2B EHEEDOHMN
PLE (4% 56 H)

BB, LTOL Y BRFTANRD LN E SN TWAH, BINRER CIZED 5
nWignol-7=, wmIEEL AW Lol
- KB 100 mg/kg KE/ AL EOBEEREO HEY THEBKREMORD 5
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MRV RE R Ol R (BEFLIRE 5 fiTHet & B ) DA

PLE XY | AR S, ARERICK T 2 BE%O NOEL % 300 mg/kg K&/ H |
BB >V T D NOEL % 100 mg/kg ARE/HE LTW5, (BH96)

AZEEE LTI ARRIZEBT 5 —kEM%EICH D NOAEL % 300 mg/kg &
#H/A, FBAEFMIZHR D NOAEL % 100 mg/kg K=/ H & Hkr L7,

f. EERESHEDFE LD

AZER L LTEL, b 0RBRE K26, HEDP O E M M O A M
(ZF8 %5 NOAEL (ZoWTid, 7 v b THRAGERME - HARTE AR IEORE R
KO B AR A EMERER O . 50 mg/kg KE/H &MLz, 7z, —ik
#PEICFR D NOAEL (ZHOWTE, ERLiBRICEB W TR TE R o lzs, 7
v MTET DIEIRAT « ARGV G AR KL VT v MR 5 8B TR b-
BB, 100 merkg RE/H &R L7,

® 7ZLLY UM%
a. EILEY FRAREGRRE (XES (1989))

Hartly €€~ b (H) ® HEDP - 2Na (29 2 KNG, 25T+ 7 4
TR, B ET 7 4 T % — (PCA) Bt K OV VNIERE ST &
HRBDEMINTND, TORER, WTFHLORBRIZEWTHEETHD
HEDP - 2Na 32 H L2V ESnTnbd, (B 97)

@ —hRER
a. YDA, Iy b, BILEY b, DX, 2O—BEEHRR (FE5 (1989))
ICR~ v A (), ddY ~ 7 A (), SD 7 v b (i), Wistar 7 v ~ () |
Hartley E/LE > b (), NZ U4 F (M) KOMEREx =2 () (2 HEDP - 2Na
ZHERREO& G FIRNEG SO+ BN E S %217 5 in vivo R N2 Z
SEM O HHEH L7442 HEDP - 2Na %39 % in vitro iR AN E i T
WD, EOREF, FHARRER, BHEMRR, R - FEERAR ., HEEREIZB W
T, X BRZ2OLIBRFFAANED LN EIN TS,

& 32 ZEEFH

EL7pin F 551k & FEHAEH
~ 7 A 50 5 300 mg/kg 1K E LL | hexobarbital FRIFERF ] D5
E a
o&s 1,000 mg/kg A | BASEB)E OB
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A oy 300 mg/kg & DL | HFIRIZ 31T 2 RO
1S %%
Bo&ksE 1,000 mg/kg REH | fiFEL
+ T HRIEN S | 300 mg/kg A =Rl aRls kil
FH KBRS | 104 g/mL Ll 1 KC1 I3 il
1
FEUTHR K OTEHR | 3X 1074 g/mL EE Upco EE
7y M E
1t FH
AR 05 300 mg/kg KE B M (ORI B & e O
RHEEZR) O SRR AL
x = FIR AN 15 - 3 mg/kg RELLE | B N, B4Rk S N
HIR P I 5 10 mg/kg AH CAEE A R AT
EAEY N | fHAOEEM | 104 g/mL ULk OGRS, Do
FHEG®EH | 104 g/mL 2Lk Ba Cl2 IiE #1 il
Ji H kS & 8 A | 31074 g/mL J VT KLU

mds. htER(EA . WEREEBIEIER . T W AERL IEE IR 51
ML DERIT 2 EM W bE AR 2E M. TR ER . ik e
RICKT HIEM, W /EM, I wicxt 3 2/EM., IBE - BRI 2 1EA
KMOBFIRIEERTRBD blgirolct S Tn%, (Bl 9 8)

AZES L LT, RO — BB B E MR O J7 I B 2 8 5
LEZT DT RUCE & BESNEEEE, Wb 10 me/ke RE (§F
IkRP$e5) . 300 mg/kg AR (FEH4%5) Xid 104 g/mL (in vitro 328k) LI LD
R IRE TR LTS 2 L, HEDP 2 &g e LT
BRBID RV EERT,

FTHMRDIZBNT, FE~D

b. v FRTHEEHE (Dziedzic-Goclawska 5 (1981))

5l (BERW) KO 22 M (M) o Wistar 7 > & (BFEkE 12 J8) 12
HEDP - 2Na (12.5 mg/kg {K&E/H) % 28 HK F# 53 2B 50 ST
Wb, ZORER. 5 BERHEO A TIRENME], B ~OIWILEOIH], BTk
TR EDORENE DO N EEINTWD, (B8 99)

ErZBITAHERE
a. EERELTOFEARERIZCDOWLT
ko v, HEDP « 2Na Z A%k & T A EHLDNEBSNL TS, A
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BIXRREIC L » THERAR 523, 200~1,000 mg/ AM/H & SN TW5, BIFEAIZFE 33,
F3MOEEBYEINTVAS,

F2, DRICBOWTIT, MR L TOWRVOTERE LRV L EEh
TW5, (10, 100)

% 33 HEDP:2Na 28BN ETHEERDEELEIER

RITE B

THALVETR TS 0.1% AT
JTHERERR S . BUH. H B
L. BR 0.1%A i
SR BRE BA R
SUEIRIE, B HER H B
KB E o F R OWTALRBR S F i OIEE R T I | LA

% 34 HEDP:2Na 28BN ETHAEERDZDMDEIER

5%Ll | 0.1~5% A 0. 1% A ]
L [ TR - A, IR R, M| A8
L RACRER, LR R (F
b 7= AU R0 ) | (.
NM% (Fhiv, NRS),
%
3 ) IS 1LV
JH i AST(GOT) . ALT(GPT) . | yyGTP, £ U v
ALP, LDH @ & v oA
WSR2 BUN, 7 L7 F=>0 15 | B JERREE
i A GRmEkEL ., ~€27 | @ik
B A )
AR R B, HEN-SHOX EENETT
HITERGE (L
Uh)
ik BUER (2
Z. FEMAE)
LI
- BHR . B
Ak
Z ot MR Y~ | 12C 0 AR, 2R RE W | 20T
i EONR - B, VEIE,
L M
LTI (B
) . e

b. EEMDFEAMERNE (EELEEMIFILEBE (2009))
24~28 ] HEDP « 2Na Z#f8H L T\ /= H3E (3,523 ) Z Mz, AR
TENEm SN WD, ZTORE, EREWERIIWT L IEEEER., BIERAR
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BT 8.3%, K LEEOEVENEAIZEBIE (5.2%) ThY. ZOMORR
LEDT R EOEE] 1o PHTE 2B Th L ShT W5, (BH
101)

c. EEROEUERFTREBRAR (EXRLEBEMFHLREHKE (2009))

AL X D JEBRE ORFIEE 95 i, XFHE 104 #]) (2 HEDP - 2Na (200 mg/
NB) IIRIE (77 7 vy R—)u) 2 2 #EEES LT 10 BEIREST 5
Ar12MAE 17— &L, 137 —/b (156 M) OB #ES “HE
BRBRAER SN TWD, ZOfEFE, HEDP « 2Na OERIZREE L-gWEH O
FEFEIY 28.4% CThH Y, BEZBIEMRIIRD 5T, BRBUEFIERDO B WA EFRD
9% HEDP-2Na O#5(2 X 038D Sz b OB (2 61) & OEER (3 #1)
TholztE&NnTWn5, (BH101)

d. EXEROUEHRFTRERAR (EELREEKSBLREHE (2009))
HIEOFH L X o EHRE (55 #1) | HEDP - 2Na (400 mg/ A/H) % 2 JA[H
B L C 10 ERRIET 25 12 A2 17— & L, 13 7 —/ (156 #RH) &%
RS23RN Ef ST\ 5, ZORE, BITEHOHEEIL 45.5%TH D |
HLLD K OVE AN 4 B, R OESIEZRmIEA 4 8 flRR bhiz & &
TW5, EIE G EREHE R AT X MR RREE O )R 23 20 B 70 M RE AU ERE
otz LTn5, (BH101)

e. BEBAZXRE LE-BEHRR (KERAMERMEIF (2011) T5IRA)
R A B PE (%8 3 45]) |2 HEDP - 2Na (5. 10. 20 mg/kg AH) % Hi[A|
BRAERS T2 BN EMINTEY . ZORER, Frat T &S AiFER» bk
NolztINnTWnW5b,
£/, tEERAEM (641) (C HEDP - 2Na (10 mg/kg A#E) # 1 H 1[H 5
HEROERSE 2R BRAERIN TR, TOME, Fit T &R 5
Nighoizt ShTnb, (K10)

f. EFIFRE (Silverman (1994))

SMEMERMREE T BRI O = hr—/L BB T HEDP - 2Na (20 mg/kg
RE/H) & 7T 2HAKE5 L 12 OBR T, < 2WRIERPBO LN E SN
TW5, (ZH 102)

g. EMIBFLIMEDFEED
AZH% & LTiX, HEDP - 2Na A%y & T A EE M L 2RITERIXE
Wi E LT ML - A& (200~1,000 mg/ A/H) ([ZESEFEHALEZHAICRD
SBRHbDTHY ., BN E LToOLEOERICIR S 24N DR &ITHRD
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HALZR VN & H

(8) #U52 VE&

FI B REIRIE & L AERGEE. BB

L7,

2 o3 IakBR AR 34T D LR o 72,

T BN N T AT ) Er—id,
TN & U5 R

X v ok 4y fig %
50

2T RIS

Ao R OV TS AR 7 MR AR

— N EERP DY RX—EIZ

ZOH, NIVT AT u— L EEBRYE L LR BRI
WA X o BOIEL BEZITDLDOLEEZLNDTZD, A7 X UBROKIE
P OVAEFER AmE 2 d M+ 212 S 7> T, NU TV L7 &
n—EZ AR TSR LT,

5 EVE. FED A

@ EizE"

KA UBREEETDHEEZ LN

BHTH, W

7 2 BRI D EEEEORBRKEIL. £ 35 0EBYTHD,

# 35 AU 2UEICET HECEHOHEREE
bt B RELE B S FH B4 AR EME | 2
DNA UDS &k | 7 v MR 300 nL/mL (=34 JECFA (1998) T
Ei=ge (in 51 (Heck &
vitro) (1989)) (=hg 2
4)
B | HIREARE | HE (S e & Pt (RS | Zeiger & (1988)
ZesRgs | HaER typhimurium 3,333 MEROFE | (10 3)
i (in TA98., TA97, ug/plate (b 6
vitro) TA100. TA1535, 7)
TA1537)
T i & [EXCH Litton Bionetics
(S. typhimurium | 0.00025% (FREHEMEA | (1976) (M
TA1535, TA1537, ZOEHIZ) | 104)
TA1538) 7 L— MNE. Mo 5T
Suspension
test
QL] 50 mg/plate et (fUahE | JECFA (1998) T
(S. typhimurium PR OAE | 5IH] (Heck &
TA98., TA100, Wb b (1989)) (=hg 2
TA1535, TA1537, 7)) 4)
TA1538)
etk | Yeta iR RE | BERE 5 ppm (L8 Zimmermann
LI ABR (S. cerevisiae (1983) (=M
D61.M) 105)

PLEXY ., 7 2

YT — 20
ATREMED N & % T2

TWD N,

IOWTITEER 2 AV T2 & s
A7 B2 B O RN X E O RS

MERBR (B W\ TR &

WZERZ &>

v BT — 213 TR IR BOS O R T H - TIEHER 2B
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BETIERWEEZ BN D, MEZE O T8 IR 2R BB K OV AL B i
% - UDS SR ClEatE Ch o2 L b ZEE L. AZBA L LUL, 474
VERIZAEIRIC & o THREBERIRE & 72 % L 5 RIEERIEII AV E B 27,

@ SHuHEH
F 0B R EWBRYE & Ul e m I IC BT o B & LT&R 36 D XD
IREWEND D,

& 36 FUZUEORMEGE

WL - MR BRE LDso Z M
Osborne A AN 10,080 mg/kg A& Jenner 5 (1964) (Z# 1 06)
Mendel 7 » b H

(HEREANB)

® REXRESMH
a. ¥ BOKREIZKHHER
(a) 41X, Zv MEBEESHER (Bingham 5 (2001) )
A XA 2o (1~5 %) ZiReEES (REHHARE) L7oilin s
SN TWD, ZORE, FTRHPBEDLNZEINTWND,
F/2. Ty MIA T X R (3~13 glkg (AEH/A) HIREIERE (F5 WM
) LB Ef ST\ D, TOME, WBRE oK 5 CBhE L%
BIIWOLNR oI NTHWS, (BE107)

AREES L LTE, ARBRIZOWT, #MN R TH W NOAELIZE S
ZAREI| TR Oy

(b) T v r6AMREEEREHER (FASEB (1974) T5/A (Renaud
(1969) ) )

T b (W) ITA T HZ B, SV ITFUBIIATT U VR (% 5%) BE
EER%Z 6 HENREHR T 28 BRAEm I TS, TOREE, Mkt
fEFRAEIZBWT, A7 X VB TalATa— L KON 7Yk
RE 7SV F U ER L VRS, AT TV VR EREL VST & &
nTnsd, (8 108)

AEEEE LTI, KRBRIZHOWT, FHARHTSH Y NOAELIZE L
7euN &Il L7,

(c) 5w rr6BARIREEREHE (FASEB (1974) T31A (King (1960) &
EWIXURMESR) )
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Ty MCF s HZ WS Y 7 A (6gkg KE/A) Z56HMIREEHREGT 5
REBENEmINTWD, (BR108)ZFDRER., W E OG5 IZREE L7
IR LN Mmoo IR TS

AEBEE LTE, ARBRICHOWT, FFARATH W NOAELIZE H 1
7euN &Il L7,

b. FUFZIIILT)EO—ILDEEIZLZHER
(a) Tv k91 BHHEEEIRGHER (Webb (1993) )
SD 7 v b (FBEMERES 25 08) I v =2 (A7 % Uk (23.2%) . T
7 UM (26.6%) KON R 2 g (45.0%) 72675 U T 7 U a—)L)
.HR BTOX YR ERAZRE LTIl HERMKEGT 52BN FE ST
W5,

x 37 HAEERT
HAEFE (%) 0. 5.23, 10.23. 15
(mg/kg AE/HIZHE (22) | 0, % 5,000, # 10,000, #J 15,000

ZOREFR., FEREHCHEETRD 6NN T,
B, UTFTOXIRFTANEO BN E SN TSN, 3k & Il L2aen
-7,
- RESE RIS OV T, e, ARG, B, O A OV oD #E sk S 13 ki B
BBV TR T EMHEBEMED 22 0 B
EM%%mE\mwém%%mﬁ_kwf\%@E@K%%ﬁ%ﬁﬁ&
<. IR E ISR T 2B LA D 7 W R

LLEX Y, Webb &%, AiRBRIZE TS NOAEL #imHED 156 % (K
15,000 mg/kg {AE/H @2 (T 13,200 mg/kg AKE/H 29 ifi T 14,600 mg/kg
(KE/H @) L LCTWb, (B 1009)

AFZBEEL L TH, ARBRICEIT 5 NOAEL % & B0 15 % (£ 15,000
rmmgWEm(ﬁfl&mm%mgmﬁm\%f1wmm%mgmﬁm(k
V77 Uk —LbLT) ) LWL,

(b) Zvw bk 30 BREEFIEOKRSE1EHE (Elder (1980) )

22 FSANZ (2005) T J A
23 EFSA (2009) 2 &k 2#a%
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T b (BHHES 100 1A 7 2o BET hUVmheRb M) T r
to—&, F 38DL )G AZFRE L T30 HEHER O &G L2 bR
PHEf SN TVWD

=® 38 HAEHRT
R E 0. 7.6. 21.3 ml/kg AH/H

FORER., UTOX I RFTAPRO N EINTND,
- 21.3 mI/kg (ARHE/H & 58 CREBRBA G 5~7 HIZEAKBOR. RENI1E & O
EL., TO®%HERK W 110)

AEZEE L LTE, ARBRITFEMARHATSH Y. NOAEL 3/ 6nkn s
I L7,

(c¢) Zv k3 AMRBERSHER (Elder (1980) )
T v b (BSHEHER 200C) (27 X UBRET DN BRD NI T U T
tr—L@E R 39DL D REGHAHEL T3 0HMIREERS LR
IR STV D

*x 39 HEET
A= E 0. 1. 5%

FORER, —RRE, BiE, KREENE, BSER. JRRA. mﬂﬁ%#ﬁﬁ
K O R A AL S B 2 I ONC AR RO IS B W TR B % 5 D 2228 %
Do holmtENTWnWS, (BRE110)

AEBESE LTL, ARBRITFEFHINRHATH Y, NOAEL 1356721 E
T

(d) v b 47 8AMEREEREHER (Harkins& Sarett (1968) )

Wistar 7 v b (KHEMERER- 15 P8) (247 & V. (T5%) &7 1 Vi (256%)
MWH7e5 MU T U7 U Er—L (19.6%) % 47 BFREER 59 5B s
fIhTnd, (Bl 111) ZORKR, HRYWEORGICBE L2 28IT
BN oTmEENTWND

AZFES L LT, ARRIZEFAEOATEMINTEY ., NOAELIZG

20 JEREE O L FRIT R T %,
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B & L7,

c. REBREEHDFELD

AFBEE LT, b 0RBERND, 47 ¥ Ui NOAEL 225\ T
PP X HRBRII o2 b DD, AT X R 232%aTe N T VLT )&
a—/LxELLZ7 vy b 91 HRENREEHRGHAERNG, MU T A7) Er—Ld
NOAEL (Z5W T, &kEmHETH S 15,000mg/kg KHE/H (T 13,200 mg/kg
RE/H ., T 14,600 mg/kg (KEH/H (RT3 A7 Vku—n~ELT) ) &
Wr 7=,

@ FEMNAM
a. 7V 3 VBEOREICK HHE
F o BB E R L LT A BT 2 B 13RI o 7z,

b. FUFZIIILT)EO—ILDEEIZLZHER
(a) Tv F2EREFROKRSHE (NTP (1994) (EFSA (2009) TH|
) . GLP)

F3447 v b (FFEHESOUCE) (C hU ATV VY (AT X UBOHRNLIRD
)T AT ) —L, F 7 X UBREARSL%) @&, 2.5, 5, 10
ml/kg OEGHEZRE L C2EMMHRE QKRG T 58 BN ERI L TN D,

ZORER, LTFO XD Rt AN O bz SN Tn5,

- 10 mL/kg % 58T, AFROK T, FHEKREORD, i, HEHIKH,

IR AN A, RS i 5o A e R B 8 A= 2R oD H8 n

-5 mL/kg B G-HET, BERR NG T B8 A 28 O BN, AT H O HEFE IR 22
i V- b B LS R N O 25 JE el 712 B 36 A2 28 D B

(zxH112)

EFSAIINTP (1994) OB Z b &I A 7 Z EROFH 2z K L TV
Do

AFBEE LTI, NI TIAT Y va— L2 imRmE & LEARRICIT
CHTVY) VRO L DRTE ~OEE, G (FV 'Y LR
GIWr) OO ORER~O AR ORENRSH D EE X T, A7 X U BERNY &
LCTEIT DN s T, VTV EORMPI K DaTE ~DORE,

P = 2N

B AL LT, PHTV I UEEATHEEENTWS, RGBT, a—rill, Y757 —H, =—
ViH+Y 7 aa AR R RBRICHERR DS T ARBA LS N TR Y, RIS, BAERNSELRLZNRNY D
TV L RBEOFTRNFED S, BIHIIEERD SN THARWY, £, MU BTV Y AZOWT in vitro
IRERERABBRNEBIN TR, BETH-oT L3N TV D,
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g~DEMITBE SN, o, AR FETERS NN T s
Ut — L OBEHERR CIXGERRBO N TS —FT, A7 % D
BlnmfEEBEtEl S Tnws 2 b, NI T r ) kn—n et s 5
VEECHMEN R DDOIFH L EE X T,

PEEEE X, U TIAZ Yk n— L OERIC LY A2 ¥ U BOIE< &
WD EIIHENTIEDH D DD, F 7 2 U BUNOERIC X 2N KX
W, KRB S &4 ¥ U0 AT 9 2 LX) i A &
L7z,

c. ENAEDELED

AFREELTX, A7 X U BEWEBRWE & U3 AMEICEE T 2 3Bk ig
RO HNT. T, NI TN Ve a— L2 gBmE s L-RBR 613, A4
7B FRUSNDBERNC LD REBERRKRE WD, 77 2 U BOFmEIT Y Z LT
WH T ARNWZ e b, T 7 X UBORENAEZ AR TE W& & 2T,

©® HEFLESMH
a. TV BOBESICZKHHER
(a) v hEEREFMHAER (Narotsky (1994) )
SD 7 v & (M 16~20 %) (T, A7 X o E, £ 40 D L5 &k 5H
ERELT, Mk 6~15 HICROEEG L-%., BEiEothsd CHAEZD
HWERZRET 28BN Em I TVD,

F 40 HA=ERTE
R IE 0. 1,125, 1,500 mg/kg KE/H

ZORER, LTOLIRFAADREDONTEINTND,

- 1,500 mg/kg R/ HEGRETHE (BEW, 716 L) | £HFWE RO
W (HE% 6 H)

- 1,125 mg/kg AH/HEGHTHET (FEM, 5/16 L)

-+ 1,125 mg/kg KE/H UL EERGREOREMW TT v &L (REME) &, M
W AT | A AR AT oD (R B AR N

(R 113)

AZEER L LTI, ARBIIATRE A TR & L TUIRE OIE T2
HHEND R ERBEHREZZOIHEREN SV &, BT T o RAEN
A THDZ LD RRBREGEICES IR T4 7 2 ) OETRFRAE
ML D RFAM A &I LT
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b. FUZINLT)EO—ILDEREIZK DHE
(a) v F=HEKEBERESMHAR (Bingham® (2001) )
Ty NCH I ZVBE T SR NI TV kan—n 2%
41 O X O T GHAHRE LT, KB —EMFTH B AERF &L ALY £ T,
—HRICOle > QR GT 2 BN EmI TV D,

X E N)T T ) ka—)v (A7 % (7.4mgke (K&
/H) KROT B (2.5 mgke RE/H) &FH)

ZORER, UTOXIRFTANED LN E SN TS,
« AR E O REIMICOWN T, FEGREOBIERN M REE & 3G TH -

mEENTWD, BAORBMOEK FICERTLIEDEENTWVD
(ZHE107)

AZER L LTL, FEMAARHTH Y, NOAELITAE LR &l L
2

(b) v h=HAEEREFMHAER (Harkins & Sarett (1968) )
McCollum-Wisconsin %27 v b (FottAROMERE « IBEARH) 12, 27 &~
LT BN SRDTPE NI T T ) Ea—LERK 42 O L9 &5
FEARE LT Fo o 2Bl AT 3 R 2 DATIR R O AL Z#8 7= Fo At o
FEFLIE £ T, RIS T » TREKR G T 5B £ ST D,

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

ZORER, LTFOX I RETANRBO LN E SN TS, ZOfMoENE
R BTN,
N T LT ) e — RS RECRALE N OB E 0N
(A D VB 0 B8 S o s IME ) (R EEE NI R (S 11 4)

AZEEL L TCL, ARBRIZEABEOALA TEBEINTWD Z & L OFEMDN
RATHAHZ Evn ., NOAELIZE G L/ I L7,

c. EERESEDFED
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AZBRE LTI, ZNOORBRM RN, X7 2 o EHEF A w5
% NOAEL (ZoWTiE, flrTEahnolz,

® ERZHBITIHME
a. MTAHE (EFSA (2009) T35/A (Hashim 5 (1960)))
b~ 8 (ZF 72U (T7.7%) FroRH5 )T r7 ) Er—b (F
BRI r Y —0 40%8) % 10 BEFERS T2 BN EHRmINTND, ZOH
K. BE 3 HEEIZ-FHHRIES, BRI RBO NI Tn5, (&
fE29)

b. MABE (EFSA (2009) T35IFA (CTFA (1980)))

v b @f) Z1siaR S, A7 2B (T1%) E06R25 NV T A7l
to— (R T ATUtr—E LT 1lgkg (KE) Z BRI 2% Rk
WEMIINTND, TOFE, BHEEEITRO AR, SN TVD, (B
29)

c. LEa— (Bingham (2001))
7 B BRI E B OV CHRFE 7o M 2 A L, AR AW D LA Z 5
EInTna,
25 BIORZ T 4 TWH 7 Z Uk (1%) 20 %) IR TSNy FT 48
BERIZ 7= » TR 9% Maximization iR Ehi S TW5, £ DfE
FMEHEREO ORI TWwd, (BIR107)

d. EFCBET2HMREDELED
AFERELTUIL, A7 20 BEEL NI T 7 ) Bu— LA EBRLTY
A REICIRS L OMESIEH AR Db 0o, ANy & Lo i
DIBIUNR DL RMEDRRERITFE O B &l Lz,

(4) BEIEKFR
® Ef=EH

IARC (1999) &K UOEU (2003) O#EIZIH T, iEfEbkEOE B MEICE
THMANEHEESIHIN TS, WG &S, mIbKEZX. NERE, SAREC
Mmib LT RaX i LT U oA MIICE T HIEE OEER iz XY
DNA 5E L OWIfEDIRIN E 25 E LTWnb, (B35, 51)

IARC 1%, OO TMAZHRIE L, MAEY LK NEFILEREREMIL 2 et
B2 C DNA ENRED DL, Ml F v A =— AN AR — BRIk &L O
v URAY T p—<ifildE AW CTEE T RARAEENRD L, B P ED
ZF OO HIER M A A= In vitro R CYEERE RO SN &L L
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TWb, —H. In vivo~ 7 A/NERBRICEB W T, O IX
=& L“Cb\Zoo (ZH51)
EU I, & t/Kk$E 1L In vitro TEIzHBEWE CTH DM, in vivo TExEME

aRTHRIIEONR o2 LTS, (B3 5)

mu &) [\Ohfocﬁ)/)

AREESE LTI, BRBILAKZIZEID e Rexo T Uizt L., DNA
1% @ﬁ.kfﬁékb\ﬁ IARC, EU OB L% &R L, WE{t/KFEIX 1n vitro fX
BHEME L RIEAFAE T IR 23R ClE s i?f))mu ?5?') bhvb EEZT, —FHT,
W e LTe RO EBIbKRBLZER L2568 ICRE SN2 8 m M2 53
5702, in vitro RENEMALZRAAAE TIZ ?5%%&0\ in vivo iR % T

a2 AT o T BN W3R A X R 43-1 KO 432080 TH 5D,

= 43-1 BEEALKFRDEREMN (in vitroHER)
Fete Bt | AR5 &% X315 PE AL SR SRR R &R
FEGIET FET
DNA # | DNA {818 | Escherichia | < (1R it EU (2003)
& R BR coli WP2, D5lH (De
WP67. Flora ©
CMS871 (1984))
(MR 3
5)
I A b 7 v MR E| 1~50 umol/LL | H&EKFN e | X2 Z7—E® | EU (2003)
NS FeAfa, w2 104> DNA EE %2 £ | shnick v, | 514
ANl SO | DNA#E2 | (Churg
K& L B (1995))
(&P 3
5)
in vitro Wistar 7 > | 0, 25, 50 FEER L Rk EU (2003)
UDS &% | & (KE) AFigk| mg/kg KE DB H
(CEFIC
0 43/ Tk (1997b))
ARV B 5 (ZBH35)
SCE & | v My AR B (PLC). | Bk Mehnert &
(41 ; 2,000 pmol/L | 2 (WBC) (PLC). (1984b) (=
WBC. U~ (=3 B 115)
EK ; PLC) (WBC)
i?L*EP%fEH AR B (VT79, 5 (CHO) | Mehnert &
e 40 pmol/L CHO) pEtE (V79) (1984a) (=
(V79. 115)
CHO)
Bin T | BIREARE| S A ¥ a— | B R p Kensese &
JeIRA | BB typhimurium| > 2 1 &% (TA97. Smith (1989)
Y (TA97. AR 6 TA98, (EU
TA9S8, mmol/L TA102, (2003) ,
TA100, 7 L A v % 2| TA1537) IARC
TA102. R— g U | etk (1999) DF|
TA1537, & & 340 (TA100, )
TA1538) pmol/L TA1538) (M
V¥ RAY 116)
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Fa2X—T g
Uk EeE A
i 4.5 pmol/L
S. % R & M e IARC
typhimurium| 0.9 pg/mL (1999) DH|
(TA98, A Xu b
100) (1984))
(5 1)
S. % e FH =M =3 Yamaguchi &
typhimurium| 50 ug/plate Yamashita
(TA9S8. (1980))
100) (BT 7)
S. % R & ko ko EU (2003)
typhimurium| 0.67 mg/plate | (TA100) (TA100) D51 H
(TA98, (FEHEME L | B2tk (=3 (Prival &
TA100, RIEFET) (TA98, (TA98, (1991))
TA1535. 3.3 mg/plate | TA1535, TA1535. (23 5)
TA1537, (fREEME(L | TA1537, TA1537.
TA1538) . | RFFAET) TA1538, £ | TA1538, E.
E. coli WP2 coli WP2) coli WP2)
S. e & Btk Btk EU (2003)
typhimurium| 3.3 mg/plate (TA100) (TA100) D514 (SRI
(TA98. fe fe international
TA100, (TA98, (TA98, (1980))
TA1535, TA1535, TA1535, (23 5)
TA1537. TA1537, TA1537,
TA1538) . TA1538, TA1538,
E. coli WP2 E. coliWP2) | E. coli
WP2)
~URAY | TR N g AR Btk [=YiS EU (2003)
74—~ | EH 0.1 pg/mL (% D51 H
TK KR (L5178Y) | #&EMHALRIE (Procter &
fFET) Gamble
30 pg/mL (f% (1986))
HHEMHAL R AT (M3 5)
£ T)
Qetufh | R |z e | REHE B B EU (2003)
B B B 45.0 nL/mL D5 H
(GLp) | iz (CHO) | (fah&EHAL (Procter &
RIEHFIET) Gamble
100 pL/mL (1985))
(TS MEE (M3 5)
RIFAET)
= 43-2 BEALKFRDEREMN (in vivo HER)
b=l BRI S E S HES ARG A Z
IR T28| EERmR | S 0.3% 7KIEE MERENIC G- L | Keck B
RAEHE | B typhimurium| 0.5mL% 235 & 122[A] | 72 TA1530 (2%t | (1980)
TA1530. g il % 1 8% G- L Tk (EU
G46 (2003) T
(5 % - S. typhimurium 51 )
SwissOF1~ | TA1530. G46% fEEN#& (=M
v ) 5 117)

75




He A

&5

fAREL| /N ER SwissOF1~ | 0.3%/KIxK i Keck 5
7 2 0.5mL % 2] 36 X 122[A] (1980)
SRR D 5 ST ok ()/%%Z 11
7
KA #Z—+|0, 200, 1,000, 3,000, =X EU (2003)
EME~v A | 6,000 ppm D51H (Du
(C57BL/6N | (0, 42.4. 164, 415, pont 5
Cr1BR) ‘H#6| 536 mg/kg {AH/H (1995))
MO, 48.5, 198, 485, (ZM35)
774 mg/kg RE/H)
238 [ 0 & 5
Swiss OF1~ | 0, 250, 500, 1,000 =i EU (2003)
= il mg/kg A D7 H
(CEFIC &
fE e 5- (1995b))
(B3 5)
AN ICR~ 7 A | 250, 500, 1,000 mg/kg | &tk JE A 7 A 2=
(GLP) (%25 | AHE FERRER R
) (2010) (=
241 [ [ I C 2= 5 R 1 B 118)

R /K £ 1L In vitro

R CEEEEEZ T O, in vivo

R TGS

RO bDIE~ T AL DEEREHERE —RHLD0HTHY, v~ 7 A/
ERBRICBWTIE, B4 7B~y AL 28250 aTRETH-

7’9
—o

g ERRHEAERIL. ~ U RZHOKE G LB E R AN TR S, 50
COMEERNERG L TEWANTZ T U7 REHICIEL 8B S oms BAE T D204
R T 2R TH Y . KRG RICK Y ~ U AKREA~OB =TV 2 H W
HZEITTERNY,

—J7. B2TO invivo/MZRBR TRENHER SN TR | K5 ik
KNI S, BREC A0 S D ETICRH - o a =, ~ U AREIZHT 5
BlrwtEidEtr R R LicbD B BN,

L7eRo T, AZES L LTE, @B KB IS RIEFIE T CIdE
REMEERTLOO, WYNCHER IR EiskkFE] & LT F23E
BT 2107z - Tk, R, D22 T 5720, ARICE > TREMBEE S
9 B EHEEOREIT RN EE X T,

@ =MHEH

A KR 2 R E & LT SEms R BT o8B L LT, £ 44 O X

IIRMEND D,
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& 44 BEAEKFROEREZORERERIZE TS LDso

BFE - ] PR E LDs0 (mg/kg & M
#)
Z v b (k) 70%Efb/kFE 75 EU (2003) @35|H
(FMC (1979))
(ZH35)
7w~ () T0%iEER b kKE 1,026 EU (2003) ®5|H
(1) 694 (Du pont (1996))
(B3 5)
Wistar 7 v b (#f)  60%iHE{kAk#E 872 EU (2003) ®5|H
() 801 (Mitsubishi
(1981))
(B3 5)
SD 7 v k() 35%imER b /k#E 1,193 EU (2003) ®5|H
(1) 1,270 (FMC (1983))
(B3 5)
SD 7 v k 10%iE b kE  BitaE EU (2003) ®5|H
(PR EEFER) >5,000 (FMC (1990))
(B3 5)
Wistar 7 » b (#ff)  9.6%iEEE{L/KFE 1,518 FiEs (1976) (EU
(i) 1,617 (2003) DE|H)

(B 119)

Q@ REERSSMH
a. YORX
(a) ¥R 35 BREBKESHER (FKRK. & (1972) (EU (2003) T5IA) )
dd =7 A (B GHEME 16 T, cFREELE 8 L) (CiEf{bkFE a2 R 45 DX D
REGREERE L, 35 HHHUKKLET 2 BN Es N T\WD, &5 13
PIBE, 1~2 M Z L1 1~4 I 2 & &% WEHMFRIRAE T bt T
Do

= 45 F=ERE (20
R IE 0. 0.15%
mg/E/H | 0. 5.9 mg/E/ A

ZORER, LTOLIRFAADPRBDONTEINTND,

+0.15% ¥ G- HE TN Z BAZE 72 K BB AR S M L MR B 1 RS o0 K I 28
E. MEOEIM, ~ETT U IEE, BICOCMIRZENS L OVNEIC
U3t ERE (235, 120)

AEFESLE L TR, 5 LEEBBILKEORZEENARHTH S Z & HOH
HARICLA2RBETHDL Z s, KRBRIZEIT D5 NOAEL 1345 540720 &4
Wr L 7=,

26 WERME DL EMEICHOWTIL, RHATH B,
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(b) ¥R 40 BREIERKZERAER (EU (2003) T5/A (Kihlstorm 5 (1986)
[RERXKRIE) )
NMR ~ U % (FGHEHE 8 VL, xIHRBERE 8 PL) (T b/kFE AR 46 O X
O I Rt AR E LT 40 HEEUKE G T 53 B2 e ST\ 5,

= 46 IXE5RERTE @0
AEHTE (%) |0, 0.5

FORER, UTOXI TR LN E SN TS,
« 0.5%#% G- THROK &R . (R BN
(23 5)

AEESLE LTI, &5 LEEBLKSRZOZEEDARHTH D Z & LOH
HAETORBRTHLZ Lt ARERIZEBIT 5 NOAEL 1315 641720 &b
L7,

(c) ¥OXR 14 BEIgEKIRSHER (EU (2003) T5/FA (Dupont (1995) [RE
AR EERR) )
C57BL v 7 A (#HEMERE 10 PT) (2P fbkFE 2R 47T O X9 e 58 %
RE L, 14 ARG T 28BN Em I TW D,

® 47 FHA=EEHRTE @6

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

i (mg/kg RE/H & LTHE) |0, 48.5, 198, 485, 774

ZORER, UFO LS RFFRSRD b L ST 5,

- 3,000 ppm VL REGBECHEET R, EKERD . (KEEINIH LS, +
IR RG2S

(M3 5)

AEEESL LTI, &5 L-lBELKFZOZEENRNFRHATLD Z &b,
RKRERIZF 1T 5 NOAEL 1315 631720 & T L 7=,

(d) TR 90 HREERKIZEERER (Weiner 5 (2000) (EU (2003) TBIFH 27)))

27 EU (2003) 28\ T, FMC (1997) OFHENSIHINTE Y, Ziuid Weiner (2000) O#iss & BEER
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C57BL/6N ~ 7 A (K REMEMES 15 PL) (TR /kFEEZ R 481 D L D Ipfe
HREAZE L, 90 HMAKEES L, 6 MEEE LR 2 35% T 23RN F M <
T3,

x 481 HEHRTE @

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

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

ZORER, FREGHETRO ONTZBETALIEER 482080 Th 5,

x 482 HMUFR

M= FREAT A

3,000 ppm (REHE NS (E11E HIH] CEIE)
Wy RIE, a7 ) o EORED
1,000 ppm 2Lk K+ FEWnmIE Ak (118 5 CEITE)
300 ppm UL M+ R A (BRI CEIE)
M JEEH B N O B e
(B35, 121)

PLEX VY., Weiner 51, ABRIZE17 5 NOAEL %+ G B IZ &
S, 100 ppm (HE : 26 mg/kg AHE/H ., Mt : 37 mg/kg KE/H) & LT\
50

AEERLLTUR B ¥ 7 —BiEE~ T A THS C57TBL v~V Az v
ZRBRTHY . ™ Nk O NOAEL Z 4 2 EEHIIT R 572
b\%@f“ébé# 5T —BIEHOR e MW DEfe k3] 2380
1256 OB T D MEHIITE T 2 b D L HWr LTz,

b. vk
(a)Z v bk 8 EMEBKXILEEEREHER (EU (2003) T5/H (Shapiro & (1960)
[RZE R XRIER) )
SD 7 v Mm@ bKkFEEZR 49 O L5 & HHZEE LT 8 BHHRKX
ITIREER G- 2B A E ST\ D

EERNEREOLDOTHD, ZDZ b, Weiner (2000) O#EIL, FMC (1997) D& & A Fiam LT L
7R UG IS METh D EE X T,
28 WERME OREMIIHER SN E LTV D,
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= 49 BEHETE @0

i (U | BERE | AR (%)

A1 | KB 24 kK 0. 0.5, 1.0, 1.5%
B2 | K2 JRER 29 | 1, 1.5%

ZOREFR, LFO X R AR O bz ST 5,
- 1.5% (BB 1) BGEECTHRTEROHIM
* 1.0%LAE GGRBR 1) & 58T 95 #h OV JE R D 9 48
1.0%LL | (GREBR 2) 58 TIREBEININE] . O 8l & OV JE Rk DO 22
- 0.5%LL | GRBR 1) BeG-HECERE B IS
(23 5)

AFER L LTH, RRESEI TR Eh b, KRBT
AE TR LI L,

(b) 2w k290 BREI&R/KE55ER (EU (2003) T5IA (Roma-nowski & (1960)
[RERXARMERR) )
7w b (M, PEECRI) (iR kR ER 50 O XD ek GRFEEZBE L
290 HMEOKIR G 5382 Eli S LTV %,

= 50 HRERKTE @0

HE (%)
WHE 7 > b 0. 0.25. 0.5, 2.5, 5.0, 10%
mILEFER T v b 0. 0.25. 0.5, 2.5%

ZORER, UTOLIZRFANRBEDLNTZEINTVND
« 2.5%LL F (L”@?? v ) BERETHRS 43 HLUNIZ £®J¢@§Et
0.56%LL E GBS 7 v ) B CAREHMNMMS], mEEm, £ (8 L)

+0.25, 0.5% (RIMEFERET > ~) LG TIEERT, 477 B &N
(ZH35)

AZERE LTI, &5 LIEBILKZEDOLZEENTHATHDL Z LD,
ABRIZB 1T 5 NOAEL 1345 b v v &Il L7z,

(c¢) Zv bk 100 BiE®HZOKRERE (JIFS (1969) (EU (2003) T
51R) )

2 BhHoOEE, KbIEiE TR HEZBEL TV D,
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Wistar 7 v b (KB 9~12 C) ([ZiE{b/KEEFK 51-1 DX 5 7&K 5/E

it E L, k& 100 H[E iR 03G9 23R B S Tun %,

x® 51-1 FHE%RTE

MEXRE (mgkg A=HE/H) |0, 6, 10, 20, 30, 60

TORER, FERGRETRO DN BmEFTRIEER 512080 TH D,

= 51-2 HMHmMR
A& FEMEAT L

60 mg/kg (AE/H | (RIS
MRAEALFIRA BN T, ~~ F 7 U > ME, M

BT AT IREE DD

B, UTOXIREFTANRBO NI E SNTWD, &l L)

-7,

+ 30 mg/kg RE/HLLET, MKALFERIREICBWCTmMEED ¥ 7 —8i%
PEDO DR T2, B EITD < ZOMOBIEMIZZELD T

DHATWRY, (35, 122)
AKEESE LTI, KRBRIZEB 1T 5 NOAEL % 30 mg/kg {KHE/H & fHWr L
7=,

(d) 5w b90 BEEREEHRERE (JIIEFS (1969) (EU (2003) T3IA) )
Wistar 7 v b (&HEHE 9~12 C) ([TiBE{bkFEE K 52 D L 5 ek G5t %

RE L. 90 HEREER 59 25BN 32 S v T %,

= 52 F=ERTE 20
FAEZE (mg/f 20 g) 0. 0.6, 1. 3. 6
mg/kg AHE/H & L THE GO |0, 1.9, 3.2, 9.3, 185

FORER, WTHhoORRERETLETRIZRO N STV 5,
EU (2003) 1%, AKRBrIX, 5 OBER LK FE D DFREIZ DWW T B TR

77, EBEOBESEEIIARHELTWS, (B35, 122)

30 CRHNT R ST R E R O A EH 2 b LI LT,
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AZFEELE LTI, BELEZBBILKEORZEMENRHTHDL Z &b,
RKRERIZF 1T 5 NOAEL 1315 631720 & | L 7=,

(e) v bk 12 8ME®MBOKRERAE (FES (1976) (EU (2003) T5EIA) )
Wistar 7~ b (%#EHE 12 PO) ([2@f{bkFEE2E 531 DL D k5t %
REL, Bz 6E, 12 BEMHEREOEST 2BV EREIN TV,

% 53-1 FHESRTE
HA&EHE (mg/kg AFE/H) | 0. 56.2, 168.7. 506.0

FORER., FHREBTHROONTFHTRIZER 532D LBV Th b,

= 532 HMHEMR

ME wEPERT AL

506.0 mg/kg ARH/H | BEFERED . REHEINHEHI

MIEFHIRRAEIZB VT, RIMERE, ~E 7 v v &,
~~ 7 Uy ME, VRO

O, s, B g oD %t B & o)

JEEMRR RIS B VLT, BRECS A Lo
| ) =Y R A ) b

2B, LLFOFT RIS OUWTITENE &Il Lo 7=,
- ME AL IZ BV T, 56.2 me/kg A/ H UL ER 53T GOT O
(B35, 1109)

AEEESE L TE, ARBRIZEIT 5 NOAEL % 168.7 mg/kg A/ H & ¥
Wr L7,

(f) Sv k10 EHEEKIEEHER (Takayama 5 (1980) )
Fisher 7 > I~ (FHEMEMES 10 1T, s M EREO A 10 #Bis, LS 8
i) (2 bkFE LR 54 O L) G AR E L, 10 BESKELT 5
BN FER STV D,

* b4 HEHRTFE @06
MERE (%) 0. 0.15, 0.3, 0.6, 1.2, 24

3R {bKFEDOEBEE (Tabled) %7 > MEAE (WHIAEL 10 H&KE, Table2) TERL., EHLEE L
THE
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mg/kg RE/H & UCHE () |0, 146, 274, 465, 915, 2,652

mg/kg RE/H & L CHE (M) |0, 208, 382, 701, 1,079. 3,622

ZOREFR, LTFTO XD BRFTAPRO G- E SN Tn5,

2. 4% B ERE TR, H TEREDOOS AL OVES, M 2 VT TR HZ5H,
1 VETH 9 o, BEELOIICE T 2B ERERRD L OB (HERES 1
P, 7o, JWELHEFEORMER L, 2T, SRES LA RA TT
biIlTWb, £7-, BEHEEICOWTITHEGEEDOANRINTEY .,
REHFRIIFRNT 23 72 STV R, HEADICOWTIE, MO R s &
HREZB W T, ik OEEEOEITRL ., okemHERGRIZE
WL, EZEOZILITIEF IR TH 5,

+0.15% L4 8 G- HETIREIINMG], 7236 H Gt RN 2372 S v Tuneuy,
(B 123)

AEZESE L TUE. BLEDO XD IZRBRFIEICHERNH 0 | FHEHFrIfET 3
RENTWRWNWZ Enb  ARKRBRIZEB T D NOAEL 135 HAu72 0 & L7z,

(g) v b 56 BHEgKIZREHE (EU (2003) T5/A (Kihlstorm 5 (1986)
[RERXKRIER) )
Wistar 7 » b (GFPRREME 8 DT, # G-REME 8 JL) (CiEfs b/kFEZEZFK 55 D &
DI GREARE L, 56 HREUKEE T 2REBNFEE ST\ 5,

x® 55 HAEHRTE @
AEHTE (%) |0, 0.5

ZORER, LT LI BRFTADRED NI EINTND,

< 0.5% % G RECHUKERVD . REBMIS], B0, Bk, FicsiT s
TNEFF XNV FXRZ—EORDENERBICBTLZ T —8
DI

(M3 5)

AREEEL L TUL, BE LEZEBILKEOZEENRIATHL S Z & LOH
HEOHRBRTHAHZ Lnd ., AKRBRICEIT 5 NOAEL 14 H 37 &)k L
7=,

c. REESEHEDFED
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AZEELE L UL, NS 0RBRE RS, Btk D NOAEL (22T
L. 7 v MR 100 HE5EEHRR 055355 . 30 mg/kg AE/H LWLz,

@ HEHLAM
a. YR
(a) ¥ X 100 EMERKZREEER (TIto 5 (1981) (EU (2003) . JECFA (1980)
T5IRA) )
C57BL/6J ~ 7 A (K REMEMESFI 49~51 ) |[ZiEf{b/kFE %, £ 56 D X
DB GREAZRE LT, 100 HESKE ST 28 R Em SN TV D,

= 56 F=RTE 20
AEFE (%) 62 [0, 0.1, 0.4

ZORER, LTOLIRFAADRDONTEINTND,

- 0.4%F% 58 T+ R 8 A S O BEIN Je OMAR EH I il
c0.1%LL EEGRECTIRB OUD A + BRI AR o8 M
(23, 35, 124, 125)

JECFA 1T, MFALKRICIFZEANEH SN TN D Z ENEL | ZEAND
LDFBA~DOFHIIET DAl AL LE LT D,

AZEELE L UL, ARBRIX, K% 7 —FBiEE~v A THS C57BL ~
TABEHNWZRBRTHDLZ LR EZD L BB AMEDHWIITE /0
T L 7=,

(b) ¥R 30~740 AffERKIZEERER (Ito 5 (1982) (EU (2003) T5IA) )
C57BL/6N v~ 7 A, DBA ~ 7 AT BALB v 7 & (M, VEHCREH) (12
WEELKFEER 57T O X 9 7o B HBREZFRE LT 30~740 HEMUKE LT 53
BAFEINTWD, &5 30, 60, 90, 120, 150, 180. 210. 300. 360,
420, 490, 560, 630 K (X700 HIZ 2~29tZ& & #% L. H A O+ _fRiEIc>
W TR BRI A & FE R L T D,

= 57 FRA=ERTE Y

2 FOKEPRE SN TRV LD, mgkg KE/PICHET 5 2 LIXTER1o T,

3 Tto 5 (1984) IZFW T, C57BLI6N O "H8IBICKIT B H ¥ 7 —FEMHIIEWE SN TWAD, AXHERT
AN SH TV BHIEHRD C57BL6J (oW Tid, Recheigl (1963) ICBWTHT - BiCkIT 5 H & T — PG
FEWE STV 5,

3 BRI E IR I, REHITHR I LTS,
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MERE (%) 62 |0, 0.1, 0.4

ZDRER, MT®i9ﬁ%E#mb%htkéﬂTbé =72 L, B5-B
15 150~210 HIZHE KO+ ZHEBIZRD DT, 10~30 H D& GARIE
IZE VDT D, HELIZESNTND
« 0.4%F5-#ED C57BL/IBN = 7 Z 2BV T, 67%LL FTHE-BILE 120 H
IZEHDOOS AR, 80%LL LTI G-BiAA 60 HIZ+ 515D IEE
. 5% C#e5-BH4G 420~740 HIZ+ —F&15¥m

0.4% 58D DBA v 7 22T\ T, 30% T G-B4h 90~210 HIZH O
U5 A, 60-100% TH5-B#A 90 + 150 « 210 I+ 615 OB RL
0.4%# 57D BALB ~ 7 A BT, 10% CHK5-B4h 90~210 HIZH
DD A, 40~69% CTH5-B44 90 « 150 - 210 HIZ+ F8A5 DB AL

- 0.1% 58D C57BL/6N ~ 7 22BN T, 1% TGt 420~740 H
(et S =)

(B35, 126)

AKRBRIZIBWT, & 7 —EBiEMEDMEVY CETBL/ENGY ~ 7 2 2B\ T
HARFBIEN EN+ R OBENE O L, DBA ~ 7 X LT BALB
YU AZENWTIEL, FEREBEOREITRO LT,

728 .DBA/2 ~ T AD 1 & T —BIEMHIZ DWW TIL, Ll (p32)  Ganschow
& Schimke (1969) OB THFE L OB IRIC DWW TEWE SN TED, 72,
BALB/cDe ~ U AD A % 7 —BIEMHIZOWTIE, kil (p32) @ Recheigl &

(1963) Ok THFIE M VB IEIZ OV THIE 4, C57BL HiAH~ 7 A
(C57BL/He K * C57BL/An #FR<) LV EWEINTWAHEZ Enb, AE
BEL LT, 2D~ 20N T —PiEHIZOW TR, + 2B
WTHIRLS RN T 5 LB 2T,

Lizi-> T, AZHE= L LTI ARBRICRE W T 4 o R AR
W T ORMEHFEIIEIT T O TN EbIEE R, WX 7~—k(§f$75>1&<
RN T AT RN ANETRRD bR EF 2Tz,

(c) YR 6MAMERKZRERER (Ito > (1984) (EU (2003) T3IH) Hig
(p34) )
AT —YiEM~Y 2 (C3H/HeN) . BV % 7 —¥iEME~ T X
(C57BL/6N) | H~@ % 7 —BiEMH~7 2 (B6C3F1) KWMEA % 7 —+8
G~ A (C3H/CsP) (4% 18~24 L) (Zi@ffb/kFE (0.4%) @0% 6 22H

35 CHTBL/I6N ~ 7 ADJ1 2 T —FBIEHIZOWNTIE, + 8. 20K OB W TERWE ShTund
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MK EGET 2R RN EMmMINTWD, ZOREE, + 1B OHFHEMEHRZE O
WERIZONWT, mAZT—EEEO~T 2 (C38H) T 11.1%, F~mh %
7 — B~ 7 2 (B6C3F1) T 31.8%. &V % 7 —BiED~ v X (C57BL,
C3H/CsP) T91.7%. 100% TH-7=& S TW5D,

Ito H1F. + IO MEIMEIRZE DR ERII A X 7 —BIRENREE LT D
ERIBELTWS, (M35, 72)

AZEEE LTI, ARBRIIN ¥ 7 —BIEMEOEWIC L 5+ o
PEREDFEAEROELBHT LI L2 ANE TR THY . KBROBRH
MOGRBRGIEZE E 2 D & R AMEDHIBIITE 20 Ll LT,

b. vk
(a) v b 18MAMEKEEHER (Takayama 5 (1980) )
F344 7 v b (K BEMERES 50 P0) ([Zifg{b/kFE A2 581 D L 5 ek Git
ZRRE L, 18 HMHOKE 5 D%, 6 7 A REE IR 2 517 2 55N £ S
nTwns,

% 581 FA=HTE 66

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

TORER, FREGHETE 582 O LBV EEMANRO LN LI THY
5H D0, Takayama HiE, ENAMEIZRO bz o72E LTV 5D,

* 582 EHMFR

& AT

0.6%LA E L

0.3%24 (R EE HE N (37
I3+ FLPTIZ g H i

EU (2003) 1%, ARBRITEUIZEE STV DA, MENBFICRER D 5
ZEMND, BRAEIZOWTHEN N EmIZEONnE LTS, (B3
5. 123)

36 grEp I 4 mFAKL, EX L= LTS,
37 (B4 HA PRV R
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AEZEE L LTI, ARBRTEBILKFEICHEDAMERRD biRiroTe Z

EICHET L0, AEBRTIEL 6 22 AR oEEBM 2% Tnd Z <‘:75>fofﬁf
DR 72 FE D ANERBR & 72 5 FETITo TR Y . ARBROR RIZ
TIBBRALIK R DFEN AAMEDF I FIWr§ 5 Z LR TE RN EE R,

(b) 3w b MNNG it A Z R B #EA AR ER (Takahashi © (1986) (EU (2003)

T5IA) )

Wistar 7 v FIZ N- A F)L-N’-

=hrr-N- = hr YV r77=""(MNNG:

100 mg/L) &iafR{bkFEEFELFE 59 DL O R EGEHEREL., BKEET S

TERPE R N AR N T S LT D
= 59 HEHETE @0
RS | ILH (M=o —v g VB | To®e—y g VB
(8 1) (32 JEfH)
17 30 MNNGS ¥ k&5 | S
2-4 % |17~ | MNNGS8 H[Hfkk#& L | =% /—/v, Eoliiifgl ) v A
21 NIEFENV LT VT B RORKES-
5 Bf 21 MNNGS H K& G | mEgbAk#E (1%)
6-9# |10 HEALE MEALE T /) — /v, B ik
W) o L LIEARNVLET VT
b ROk L:
108 |10 AL wEEfbkE (1%)
ZORER, LT L) RETANEO LN SN TWD

<5 HET 1L B U CH AR IE AR T A D FE AN K O 1, 10 #F &
b U CRiiE ¥ BB LB O J8 A S350
+ 10 #E T 1 RF & el U CRll B R LB LERIE o0 38 A= =< 381

(B35, 127)

AZERE LTE, KRBT, ZBEEEPADOT vE—1 g B 2B
Ltﬁ%f%b\&5Lt%&k%%®%ﬁﬁﬁ$%?%é:k#%\Kﬁ
BRI T BIEDBAMEDHIWEII TE 220,

c. BEEH

PIBEDEN RAZ SN TR, HRA~OWRNMBE G550 THDH &b, g

{bKBORD AN BT TH5EENIIE R 620D THDLIN, 2EEER L LT
FLET D,
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(a) NLRA—ERFMAER (Marshall (1996) (EU (2003) T3IA) )
Syrian golden /N2 A H — (8~1O W i S FEMERESS 25 L) (e bk 3R
%R X IR C O ENRLSIC 20 HEIZH 720 5 [BIAEEAR L 72BN E
fESNTWD, TORER. 20 P:]F‘ﬁ@iﬁﬂ;ﬁﬁﬁﬁt{ﬂ 12 87 VLI O\ TR IR L
minolol LTS, TARC I, ABBRITEH OB G588 T < | BT
HHZEEEHLTVWS, (B35, 128)

(b) NLARA—MERFMAER (Padma (1993) (EU (2003) T35IH) )

Syrian golden /~AZ % — (8 Wi : A FEMELES 30-40 VL) 12 30% EfER1L
AKFEK GREARDE : 20 pl) ZHEIIC 24 A@MIChH720 5 FAERA L, 16 7
AFECHERF T ol ER SN WD, FMmoR5HET, /=2 —T 3
> & LT 4- (nitrosomethylamino)- 1- (3-pyridyl)-1-butanone % &4fi L 7274,
Wi b kFE 4 24 HEBAM L, 16 BEEMER Lo BRE I Tnd, 20
fER A== a VOBRETSTRETIL 15 EH 1L, S 5IZiEER kKR
ZEsAn LTCHETIE 31 e 1 PRICER AL LTS, (B35,
129)

d. #ZENAEDEED

bl (p84) D Ito & (1984) IZXE, v T RDORKHEICENTHZ T —
BIEMHIZENH D Z SN TEY , C5TBL/6N v 7 A%, [RIEERICHW
DI D RO~ 7 AT~ TH 8B, i R OIS W T ¥ 7 —8
EEMENZ ERRENTWD, 72, Eik (p32) @ Rechcigl & (1963) @
WAEIZBWTIE, 132 AED CHTBL v 7 2D MR T, Bl &k ORI 5 #
T —BIEENERNZ ERRENT WD, &6, kik (p85) O H % 7 —EiE
WD D~ A% HWT 6 0 HBEOKEGRE (Ito & (1984)) 128\ T
X, B Z T —BIEMEO B L+ IR OBENERZE DA RO RE SN
TW5,

Z v b 18 2 H AR 53 BRICB W TR, BRAMENRED bieno72 2

CICHEET AN, 6 0 HOREHBEINH TN TEY . BIIEO IR B A
PR & L CEE i S LTy,

ek, KA T —BiEE~ T A TH D CHTBL ZHED~ 7 X% Hu 7z 100 ¥
MK 53 8 (Tto & (1981) ) KLU 30~740 H MK E5RER (Ito &
(1982) ) IZBWTH B ORANE D =2y, 30~T740 H MK #% 5
RERICEIT A DBA 7 AL ONBALB ~ 7 A ZBWTIX, +HEEEORAIX
RO BTN, S HIZ, + OB ERIT OV TOMEHFHIMHT H 1T
PNTELT, B¥ 7 —BIEEMES RV~ T RZXT 2B AMETRO b
7200,
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—J. kil (p35) DENEHED F LIz I, @b KkFEEII XY T —F
FEOBRBRLERA A U FEIT L0 ER Jﬁaﬁiéﬂé EEZIDN, FTlo, WET
—PIEMIZ W TIE, Bl (p31) @ Calabrese & Canada (1989) (2 ki
. FEEMMLNL TS EERTVD

UEXy, REESLE LT, BIESLN TV DREBRER O 1T, @K
FRIZOWVWTHEPAMEOFERZHE T X TERVbOD, 7> 18 1A
MK B G RBRICB WD TEBIAMERBD SN ho T LI ETDH L LD
2. BB Z T —BiEE~Y U 2 TO+ RGO EIONWTL, B F T —BE
PEOET L TWRWE MIAMET L Z S i3 cel, B ¥ 7 —BiEHo|KT
LTWARWVWE MZBWTENAMEDBESITRO NN EE 2T,

©® 4HERLESMH
a. YOREEEMEHE (Waless (1959) (EU (2003) T35IH))

~ A (BREHE120D) ([T bKEE R 60D L 5 R GREA R E L TROK
b (FERITAEIC2mEI 23 H) L, 0.33& 1% D& ERET4>D/NEE (/N EEIES
VE) 23T, #5570, 21H., HDWIF28HICHK A M~ 7 A 2PC & A X+
HXIFHEE210 T2 &% L TR HMAORK 2 ma T 288 Eii S Twv
%,

x 60 BMHT

HEHE (%) 0.33, 1, 3

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

521 HIZK R~ X 2L [FESH 5,

B 21 RIS REZME~ 7 A 2 D &5 F A ACHRL &

M~ 7 23R LK EZEE LR V,)

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

h 21 BICHEA L3 L TR LEOB 2K
T4 5,

Z ORI 3% BECHIOKO S, (KRBD AR I EDI, ZOR
SREERS 5 0 TRED LI LIL ShTH 5, Z0loREHETE, <7
XOFIf, FHRIR (R ToBE) | RIHR O ORIE - U -
(BRI EL O B 5\ B LI RS RS T2 & SATND
@% FIAIZ 3BT % (3 10) ICBRHMLARZ, < 7 A & OB Tt
ERE L THOKE S L 6 BRIC T » BRI BT 5 MBS S LT
WD, ZORE, BRCKRERS SREYHE B0 ORFRERTho T
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LENTWAER, ZOEMIARHTH D, EU L. KREBRICOWT, FRREENGR
ESNTWARNWZ LEZERHLTWS, (B35, 130)

AFEESLE L TL, AREREREINTWARNWD EREMAERTE RN
Es . NOAEL # I C& o7z,

b. v b&EEHFMHE (Hankind (1958) (EU (2003) T3IA))

Osborne-Mendel% 7 v ~ OBEFLMESICIZ i EEL KR (0.45%) Z 57 H AR
KEEH LTcte, ERRET v M EREITE RN FERINTEBY . ZOH
R, EFRREEREMEONIZE STV D,

HED [FIRE V6L 2 28E 1243 1T Tl bk 8 (0.45%) UF/KiE K % 97> A K
KEGTHRBNEINTEBY . ZOME, B bk E B G5HE AR E N
HIRFRO LT, HET v FOBFRICEFEBIIRO LN b7 ST
%, (ZHE131)

EU i%, AREBRIZOWT, BBV < RENTH D EERML TS, (&
M35)

AZERL LTEL, ARBRITIEARETEMINTZEDOTH Y, FM bR T
RN LD, NOAELZ W T E 2o,

c. v hEESEHAE (EU (2003) T5/A (Antonova® (1974)))
7w b (MERE, PEBCRB) (B bkE (LDso»1/10~1/55/HG®) 445
HEEHIRORET 2B ER SN TND, TOME, LFDO XL 9 7251 A
ROLNTESINTWVWD,
- EHERGEICEN T, HTOMEMOZ(LEETORBRERIIKT I
A2 WHFBEMEOKRT (23 5)

AREESE LTI, BN RHATSHS Z b, NOAELZ W C& 2o
7=,

d. Sy FEESHHE (EU (2003) T5/H (Antonova® (1974)))
Z v b (WERE, VCECRB) I b kFEEFR 61D K O B 5HEZRE L T6
M HBREIRE O REG Lictk, RELT DR EM STV 5,

= 61 HEHT
FfEZE (mgkg AE/H) 0. 0.005., 0.05. 0.5, 5.0, 50

38 SR HEN WA ST,
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ZORER, LTOLIRFAADRBDONTEINTND,

- 50 % 0.5 mg/kg R/ A &SRO ORI OE (5.0 mg/kg KEH/
HEERETIEEO bz n-o72)

- 50 mg/kg RH/HEGHOBETOR FEBMEOIK T (RBREEICEMITR
D HINIRSTZ)

- EHERGEICB T DM COMEROIKT, ERBOEK T ROEEHY DK

X%

EU (3. KBBRIZHOW T MEWNEDN R +55 O 72 DIZRABRBGREHEAATE T & 22w

EHERIL TV D,

W

(ZH35)

AZBRE LT, FFHlPAHTHL Z L6, NOAELZHIK T & 2o

7’»
—o

e. v FRESMHHER (FWs (1982) (EU (2003) T5IA))
IEIEWistars2ilft 7 » MTOWTHE 620 K 5 it kK ERGHEA2RTE L.,

RO RGH (BARR 22K IR BH) (I AMIREE# 53 23k GRBRA. B)

MFER STV D,

& 62 BHRTE

MHEHE (%)

0. 0.02, 0.1, 2.0, 10%

AR

PL¥K

BT R

A

AHEA~8 L

IR 20 HIC R A L 72 iR IR

B

HHE A~5 .

H 8o it S 72 LBV 24 4 TR B 2%

Z DR

RSHESE (

FRERETUTOL D ZFIRNRD b E STV S,
BB O EATRIE R, ORI OB, IR KEORD . 1E LA LD

KB A 10%)

R TCKBIEORIN & R RE (BEIEE) O8N GRUER A 2.0%LL 1)
- TR ONIEICR T 5 HioEm GRER A 0.1%LL 1)
- WEW CREIRTE & AT (RREAAERK 1 EFORICEL)  GUR

B 10%)

EU 1%, ARBRIZHOW T, IE<BLAOEHOBEEFICHNVEWNW 2 SR3 b DT
DR DY PEICEENEC LML TVD, (B35, 132)
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AZEEE LTE, &5 L@ b KBOZEENAHATHY . £, Ak
BRI & R T X 27572 2 & v, NOAELZ BT Za7n o7z,

f. EEREEEOFELED
AZEESLE LTI, 2o ORISR S @R /KE O AT AT EIR
5 NOAEL [ZoW T, HWrTE o7z,

® ERzZBT3%EB
WL KFEORABERICE A MBI A RIZRD LN o T,

a. EEH

uh®ﬂﬁ_owfi SRS OB KE~DIX L TR T 5 5 A5
ThoHI D, WEELKFEOE NMIEBIT DH A ZMETT 212138 Y TRV,
SEGRE L CREHET D,

(a) EFIXTEZ (TARC (1999) TEIA (Siemiatycki (1991)))
293 DIBBREICE T HILFEWEDIEL B E RN AL DBRICOWTIHRE
DEME S TND
ZOFER, HELEZHBHED I D 0.7% (T — KL v — EAEEES.
EEBN) DBEIEAKROIES BEEZIT TV LB X NN, BORER
EORHEIIRRD N olc I TVWS, (BR51)

(b) ZDih
Z oM, EEBRILKEZIRITIES T LR, WAZEOERNIRD b IVE
B, g BF OE W ER LK A L7 AR, RSO R, BEIRSE OSE R 2338
D ONTIERIZ: ERwE SN TS, (B35, 133, 134, 135)

AEFESE L TL, _M%®ﬁ%ﬁﬁmﬁﬁ’iéﬁ%fﬁw:k@%\
W OFMICET DD TR, 72, MICRAERIC L 28 e S
NTWRWZ e, lwgfb/kFEOE MMZ féﬂﬁ%ﬂﬁf%@wk%x
712_- o

I. —HENEDHHE

1. RRBER~NDEKE

(1) BB ITHEBHER

© @EEE. BA Y 2 VB, BEREKER

a. BRIZE T SEEHER (Ecolab (2000a) (RAFK) (SCVPH (2003) X U FSANZ
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(2005) T3IA))

1,164~1,697 g OFHA (6 1K) (TEEFEE, WA 7 # W GEEREE, W47 & v
g & PR me & LT 220 mg/L) K OuEEE(L/KFE (110 mg/L) % =T 15 #2[H
VSR, WEERE, WA Z e GEEEEE. B4 Z U E O s LT 200
mg/L) K ONEEE LK (100 mg/L) &K (4°C) 12 60 iREL. 10 ORI
&9 L. BRAZRIER HERER 2, 5, 10 0B ICHiA 427K 400 mL 1232 L 30
ORIREY | @i, W bKFEORFRELZMET 2RBEAEmMINTND, £0D
FER. BAOS D 2 KOMLE% OERIT, 1,649, 1,616 g Tho7mL I T
%o WA A2k OEEE Kk OMEBER L KRE OREIL, Wb BRHER (1 mg/L)
PUFCTholzxnT5

SCVPH i, MHEERE (1 mg/L)., BiA A /KOEE (400 mL) 7o, e
#B OBk OERIbKEOREEL 04 mg LT, £7-. BAOEE (19 1,600
g) Mo, BRIZEE T 2l &k OCuEfe bk EOIRE % 0.25 mg/kg UL T & H#HEE
LT\, (B4, 26, 136)

b. £RAIZH T S%EERER (Ecolab (2000b) (RAFXK) (JECFA (2004), FSANZ
(2005) T5IA))
I IEEEE GREERE, @427 ¥ V& OFEEEE & LT 200 ppm) ZEHT
LN FEN SN TWD, TOMRE, 10 DRICERICEE T 2RO RE IZH
HIBRSAL (0.05 ppm) LAF. i@fgfb /K3 OBE T HRAR (0.003 ppm) LA FTH
Sl InTng, (B4, 137, 138)

c. BERIZHTH%FEHRE (JECFA (2004). FSANZ (2005) T5IMH)
WAL KON b~ MCIEFEFER A (200 ppm) Z 63 28BS S LTV
Bo EORER, 4~6 FFRIZ AL IFRE T 2B ORE X 3.71 ppm, @1k
KFOPREEL 3.28 ppm, b~ MIFEET W OIREIL 2.49 ppm., (LK
FZOWREIL9.18ppm THoTm L INTWVWD, F-, 7T —XIFEHINL TRV
OO, W% 10~12 BFZICIFEE LW E R IR TS, (B4, 13
7)

d. FARUVEAICEITLHZEERER (Ecolab (2015) (RAR))

£y (67.42g~102.5g) MOEH (101.4g~143.74g) Zi@mfrEefiA] GEfE
iz 15.2%. @bk 11.2%. Hifg 31.4%. HEDP0.9%% &%) 2,000~2,300
ppm (EFFEEE L T) (=R T 30 MHEIRE - IR& 5%, RIEBEOREL, F
Vﬂfi05 1. 2, 2.75, 4, 8, 16 /3, HWATIL 1. 2, 4, 8, 16, 30 /&

T EWR 205 g 1R L 30~35 IRV . imEERE K ONEER{L K SE O IR IR
%?E'Jﬁﬁ“ééit%ﬁﬁi‘ééﬁ’@émm\éo ZF OFER @IS HOWTIL, T 4~16
Sk, BBNT 30 kI, T WP ORESBRHIRA (0.08 ppm) AKiii TH >
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7ol S, WBILKFIZHOWNTIEL, AT 16 5%, AT 30 i, 5%
R OREENREERES (0.03 ppm) K TholzINnTWNWD, o, Zilh
DR RFUE % 2R R OB RIS T 2R EICHE 325 & @BEFERIC OV T,
FIAITC 0.24 ppm. AT 0.16 ppm, @FR{L/KFRIZOWTIE, 4T 0.09 ppm,
AT 0.06 ppm TholmLINTND G, (16, 139)

@ HEDP
a. BRIZHIT55%ZHER (SCVPH (2003) T5IH (Ecolab (2001) (RAR)))

A (6 1K) ([ZHAEERO (EEFE (200 mg/L) . @b AkFE (100 mg/L) .
Wel2 (655 mg/L) . A2 # v (52mg/L). HEDP (10 mg/L) #&dp) KON
FEH© GEEEEE (30 mg/L) . @fg{k/k#E (15 mg/L). HEfE (98 mg/L), 47
2 P (8 mg/L), HEDP (1.5 mg/L) Z#&te) ZEHT 2582330 S v T
Do

O # =R C 15 MHEFE% ., 3 KZOHK (2~4C)., %0 O 3 KEZ QK (2~
4°C) IZZNZFH 30 pERIE L, BHEZRER» D5 & EiIF 2%, 30 iR
IR E 9 LTz, £0%, BHRANLOLEERNZU Y Y . ek (30 mmol/L) T
HEDP % & H &SR E 2 JE LT,

ZORER., BAIZIRE T 25 HEDP JBEIX, A 1 kg H¥720, O T 2 [
U725 A1EL 120~170 pg/kg, 1 HIHOWK, 2 [FIHOQME TOL L7256 1% 40~
50 uglkg TV, HEDP ORBHBRICITVVETH -7 SNTW5, (B2
6)

b. #A. BA. EY. HFXRIZET5EFHER (JECFA (2006) T5IA)

L. B B Kk OB NS E R R A4 9 2 R BR AN FE M S
TW%, HEDP o &IT. FRICHOWTIE, FAOEERME L FH L8
FERR LA ORENGHEE Lz, BAIXI HICELZ L CER-EEZHIE LT,
B, BRIIRHRELPKREVED (Teyal—) L/t (b= k) ©2
FEFEIC 6 U CALER L, BiA 4> 7Kk C HEDP A A S ¥ 7,

ZOREFR, FTNETNOREMICEIT 2 HEDP R EITHIK S £ 63D LI
4.2~198 uglkg Th o7z & INTW5D, TIN5 RKY K OB ITI THI#IC
2B SH 2 EMBZONLDOT, JIEMZ2ME LZHE L RSN TS, (B
FE3)

(2) ZEMVEIZE T HEEHER
@ BEFER VBRI KR

39 N R OB IRR T 2IEN KR E D LR b 270, A ShRIEON, KIKEEO LD (4
W 67.42 g, B :101.4g) ZAVTHE LT,
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a. BEFREFITUEIN-BRICETLEEHRE (BAR) (BiIEERKRES
BAEMZRA (2013, 2014))

EFEEE RIAIA R QR GREERE LK OB A7 2 ) K ONREEb/KE & L TEN
i, WiD1.769 mmol/L % T 0.376 mmol/L. &% 23.6 mmol/L T 0.751
mmol/L. ¥ #%(@0.925 mmol/L & 0.129 mmol/L“40® 3 ffi¥H) % H3FE (+ 1L
v, raE) B (v Iy hEnkEL0), Teyall— I=h¥
). B, BAEOFRIC 16 BEIA 7L — L%, BEL 2~4CITHE L
WHEE AR 3 LIZIR L, IRELZMER Lo 1 KFMKRE L., E%R., K’
MOREMEIH L 10 PREEREZY-720b, RV =F LT Y —HF— Ny 7
IZAL. 243, 543, 10 57 )T 20 IR CHLE L7, FEEEK 50 mLM4D %
v ZIZAIL, 1R E 9 Loz, ek O bk o5 A &2 JE 3 5 R
INFER STV D,

Tuyval—KOI=rv MIELTIE JI&E LELEEZ, 7)==y
JITWVIVEPAIRAE T, 24 REWRE IR/ L7t R EZHEL TV 5,

ZORER, WEAOCRFHOEE ITERERN WRH ThHoTo LI TV 5D,
— 5. WEEOLy by XY, Tuyall =K = bv MZBWT, mEERE
FNFRICHE L CENZh, 2.88 mL, 1.75 mL & 00 1.01 mL (ZF 43 % it
B i Lo, ABRIEHEF (2 JAuiE, 7 U7 mErme A 1. B SR i ~ 45k L
TOHOMNEZ 2V EHB S, 26 ORMICHEE L7k Oz bk
FRIFBENRIZNTZEAN Yy 7 CTREBRILZETCHDL LI TS, (R
140, 141)

b. BEERANFTREINE-ES (FR) ITHITHEREBEHAR (FAO OfEEHIZED
CRBR) (BNEERBMBLERER (2014))
i DU EANVLBE TR « s 2 T, —fRIHBEH ITE< ETOmRRELZME L,
[E B G R R (FAO) OFR$HIEE DWW B RO B LHE £ 7 ViR &
Y I FEER R DI VE 2 AT o WIBRDS K STV D,

(a) HXEOAHY FEIZHE T 588 RV BEILKED D8RG
T _XRYDE, Toyval) —OEENR=2T % 15mmX10 mm X2 mm
OEMBIZEH YL, AT 4 K77 X LICEE ., £ RIS EEm AR GE
e K DNz bk & LT 0.925 mmol/L 2 T* 0.129 mmol/L) 200 pL % &E/E
L. @Kk O ER (kK38 O o R OS2 st L T D (49),
ZORER, WEBEOFREMIL, FrXY, =P U KT Ry a ) —TER

40 A D JRUR IR B B O IR 3R s D

44 I=h< MZ10mL

12 9@ L ONEER L KE O FE &R 10 pmol/L & ST 5,

3 HIRMED 72 D OBEFE AR O &L 50 pl/cm2 ThH - 7,
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i 3.01457.3.61 3 KX 2.00 73 CTH Y @b /KE DI FNZF 26.7
45, 26.7T 53 Kk (N43.3 5 Thol=mE ST\ 5,

(b) BFXROKYY - EZIENEBEOEKRBRAE

Hy hFXF¥_XY By hTayal—KkOhy h=rTr (80~120g) %
I R A T e (e K VB ER bk FE & LT 0.925 mmol/L & TY 0.129
mmol/L) 5 L |Z 90 FPiZ{E% . <22 Salad spinner ([Bl#Z/KE)10 7
) A2 KV AKRGIY @WERITN RKET « BAKGERT 10 pEKRE LT, > b
BXER)zTF Lo (o7 —F— Ry 72 L, /K50 mL #lx7-%. 1
SEFETHLIIRE D LIRE 5%, Wi /K20 1L, @ik oEEe b kF#E
DEFEZNET RN FE I N TND, TOREE., @g &k BRIk E
ITEERR @R CTho7m & STV 5D,

B EE I LI NE, XYL T ey a ) —OREITHEARKDERDH O |
AR EALERIZ KL VD . REASOIBAIZ L DB IIMO T/hanb D LB 26
nNoEINTWD, £/, By MHEHTIL, B8 LY E U 2Lk EDSNEME
EREIZ LD BN ERT D EE 2N E LTS, Lo T, g
RLJEALE 21TV, Ny —U U 7 ETOREORIZ, 2 bl v NI
B 2 mEelr N m B bk FITE &R WRTEIZZR>TWDHHO &b T
XltInTtnsg, EH141)

(c) E£&EO

REBRFERE L, By FEEOL v FHEICERE T A ME O KOG
R bk FE 1T, WIEMERFIC LV EXNICoMERToEEZbNL L LT
Wb,

BRI, FEERAF SN v MRS E O EE Kk O b K FE D FEE Lo
BEZiX, 2o ORSM, BRONEIZIRET T, BAKMEOH 5 FEIED
FMEDIREETERETL2ZE00, KEWICI VD EDITHRET D Z ENARET
bHEINTWD, (BH141)

@ HEDP (ENMEESREBSEEMER (2013))
WA RIANC X A ARMOBEEZ T LTV D ED LA S R M OB 3%
(48 B St (49) TR OEALRE (3 &) . KA (3 85 ROwHER (2 &
i) BH B g IcoWnWTC, Bt LRk HEDP &% IC KO IC-
MS/MS 12X W IET 2BV EfE STV 5D, TORE, HEDP |1 &[RA
W R ThoTmL EhTns, (B 140)

WU RV 1 BEIC 1 BB T 1 4 HEES S,
B FANY = IWEC—TITEIVREREEL SN TND,
46 FERRL IC T 2 mg/kg, IC-MS/MS #Tlid 0.5 mg/kg & STV D,
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@ #Va HEk (ENMEESBRHEEMEM (2013))

EANTHEALLLERE (FA, KA, BE. 7A4KH) 20 ik, WA I8
S 9 MR S OV 528 39 MRIZ WL T T T v oS Leikkth o4 s #
ViEER®EY GCMSIEIC LV HET H2RBMNEmR SN TN\ D, TORRE, 47
2 UBRII AT ORE DR S, EHE TR EE (I AMRMAK) TiE 0.03
mg/kg~0.18 mg/kg, RFHH (FAMAK) TiL 0.02 mg/kg~1.7 mg/kg, BAHE (&
RAER) Tl 0.05 mg/kg~0.56 mg/kg TH V. ZDHH, WEFFRELF 2 ME X
NDHAREMDOHHA—A NI VT, =a2a—V—FV REDBKEZEMET D
DTIX 0.12 mg/kg~0.51 mg/kg DA 7 X VN ERINTZ, (BH140)

F-. BAESEE I LT, KRBRORNIAT > - oW, EEDOY
AN 0.40 KT 0.60 mglkg, [HFEDOAL P 5 0.64 K TX0.71 mgkg DA
72 UEBEBPRE I SN TWD, &I, BAEFEAIC I, EERER
AR R A7 X O ERED WAL -T2 &, RHEOEER
ENRREWVRERTH 722 & RIRH R @ FERL LA B R DX RBIA T & 720
ZeEAEbYTERET L L, MFFRRAIRROA 7 7 CEENERET D L IXH
(T TE T, RSN AT X UFRITRIRE RO AIREMEN m N 2 L BRI X
niceantnsg, (R 142)

S 5T, Beatriz 5 (2011) OWEFIZEINIE, AXAL U THALZY VTV
— A0, A7 X R 1.710.1 mglkg EEN W= ERTEBY., (R
1 4 3) Takahashi & (2008) O#H&LFIC I, 7V —ARTANWE L= X~
FXOFEPNIX, A7 X U 0.27ug/lg (0.27mglkg) & Fi. (B 144)
Arndiz 5 (2011) O#FHEHFICINIE, VXA RIS LB L7270yl —DE
I, A7 Z BE 0.01~0.02 mg/g (10~20 mg/kg) & EN/-L & T
%, (B 145)

XD, KZEES L LT, SN 7 7 I3 KRR O TREVEN
MW ETHRAETEHEDEZITR LY THD LHW L,

2. —HERMEDHE
(1) BEE. B4 72 . BEIEKER
O BB ITEERSE
a. ER#EICEITHIEREDHE
ﬂm4$@%63EW¢*TBwT JECFA 1%, @Rt O — 72 g0 b
Yotk WESEONEZ LA, IBEEE . ﬁﬁ&/ﬁ&&mﬂwtm% ;tﬁ;%
HLanweE L, 2ol onTIEREOREHIZL Ty, (ZH3)

b. RKEIZETHERE
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FDA iZ L, ZEEE L TRMICEHN SN BERIE I ZRe LD
s E (GRASW'E) ThHERML O R, KICESITHREIL, B FD
EREFEATX L LTS, o, EFEHICL X, FDA 23MEmk L= & dh
PR O BREHEE — A EEEE (CEDI) U & MIBWT, WFEEER & Q&
EAKFOEBEREIZO RSN TWD, (BR1)

c. BMIZCHIFTHERE
SCVPH (2003) 1. Eik (p92) O#ERFE RIS E, KHE 65 kg DK
23, EEEEE LA LB U723 1 kg 2B L 7254 Rl & OB LK SE O
HEEEEREZ, 0.25mg/ A/HLLT (0.0038 mg/kg RHE/HLLT (4D) L H#EEHL
TW3, &5z, ECETOC (2001) ® EU (2B A D — HEEE) 32 g/
N B EDOHRENS, ZOMEE LY BLEMIZEBKRIZAFE -7 100 g/ A/H ZH
T, EEERE R B Sk O g K ONE R LKk E O — HEEE % 0.38 X103 mg/kg
KE/H EHEFHF LTS, (BH26)

d. 7—XArS5 Y7 - Z2a—C—5 Y FIZBITRERE

FSANZ I%, bk (p92~93) OilBufi RICES &, MEFERRA 26 L
WAL B R RO~ OmEEE, A7 # UK ONERER KR O &
TR, K, BB, EERE, AU X VAL R ET S & L, BIEITEH
LTy, (BH4)

@ HEIAEIZHITHIERE
HEEF X, P24 E AR - REFRE L LI, BAEICK T 2853E (%
K a2 — AR NETHERLS ). REH (Vv 2 RORMA - LB 2 Br
<)y B (NhA, V—t—UHZR,) ., BALKORWE (WiE oOFEEIX
ZhZn251.6 g/ N/H, 94.1g/N/H. 48.7g/\/H. 25.4 g/ N/ H } 1.4 g/ N/
HTHO, TOARFHE421.2g/ N/HE LTS, ZhbORMLE TR R
# HEEFEERA) ZERAT 2 EMEL, Eik (p98) ORKINOFHAL kg47- b
D N O ER LK DOFEE E0.25 mg/kgPL T 6, TN ENCE T 288 GE
WEfR e DN A7 & U BR) M ONBER /K OHEE — H B HUE % 0.105 mg/ A/ H LA
48 (0.0019 mg/kg (KE/BLLT) EHEHLTWS, (146, 147)
B, EREEIX. B (p93) OFAKROHBRICK T 2 EERBRICBNT
I, EEERE N O ER LK SE DFRRE BTN E AR T $0.24 ppm X 130.09
ppm TH Y . LFtHEFF THWERE & (0.25 mg/kg) % FEl>TWAZ &)
5. UEAHRBRERZBIREHTHCANIMNE TN E LTS, 2, i

47 SCVPH IT L % {KH#65 kg & L7-#ibi
48 0.25%421.2/1000 = 0.105
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FERRBUANIC L v REAE SN-BMRICBW T, @ERR L. B &k ONEER Lk
oS, Elo, Y NERR{bkE ] OFEREEICE N T, BREREMOTE
AT R AIBREFE SN2 NI R EHESNTWD Z Enh, FEERI
BT HRAMCEBNT, HBILKENERE T L2 00 L 5, BIEEOE M
DI EINTEY, ThzliE X, B LEE T Z LidflES NN
LTHY., bk (p95) OFAEICTEIT 2 HBH R TORE R R4 EIEH
FHZHW D BT 2 e LTV 5,

PEXy, AEESELLTE, EEEHEOEZZER L, I NHEEEER) .
WA 2 W, Iy NEBELKSE] OfEE — HEREIX, 0.105 mg/ A/H
(0.0019 mg/kg K=E/H) &HBTL 7=,

(2) HEDP
@O BHCEITZERE
a. EIRHEICEITEREDH
2004 £ 63 HAEAEICBWT, JECFA X, Eif (p94) OifBRAE R,
GEMS/Food TAB & TWARKINICIS 1T 2 BE & L O R 2 5 U C, BRI
BT % HEDP OfE — HEREZHKS £ 640X HHEHEL WD, -
R HONW T, IWEFERRLER A 3 A FEhE 5 LE L, 1 BALEOEIZ 8 23 U
7-fi% HEDP 0 &L LT HEREZEH L TW\Wa, Fio, ZEEN/NS
WL (b= b)) TORBRT —Z I3 ERDOHEE] &, REBEAKE
WL (Tryal—) TORRT —ZIZES THOOHEE ] THHS
TW5,
KRR EOERELZ A L, KINICH T 5 HEDP o— HERE X KD
OHEE | T0.753 pglkg KE/A, [EOOHEE ] T 38.623 png/kg KE/A & HH
SNTW5, (BH3)

b. KEIZETSHERE
FDA 1% 2001 4, red meat (2 F 9 5 Fr & O HERE B 12DV TR 2 52k
L. Yazslih ko HEDP HEEERE % 0.08 pg/kg (KHE/H (5 pg/ A/H (49)
@~ %2 & 8 7« BREHEE IR % 17 ng/kg KE/H (1,025 pg/ A/ H 49)
ERELTWD, £7o, 2009 4, FEWICHEAT 2B OmEERERANZ SV CRE
i L, 4z Sl IS X 2 84y 132 pg/ N/ B % 2415 oo BASHE E 1 EUE: 502 pg/
MNBIZHIEL, 640 pg/ A/A EHELTWD, (BR1, 30, 31, 32)

c. BRINICHITHERE

9 FDAIZX D, ADKEEL 60kg & LA
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SCVPH (2003) 1%, kil (p92) oikBrfERiciES%, K& 65 kg DA
23, IBEEERRUA CALER L 7-B I 1 kg 2B L 7254 O EEERRIA] ko
HEDP O &% 0.17Tmg/ A/HLLT (0.0026 mg/kg KE/HLLT) EHEE L
TW5, &5(2, ECETOC (2001) @ EU IZBIT HHEH O — HEERE 32 g/
NBEDEENSG, ZOMEA X0 BLEMIZEKIZRFE 72 100 g/ AH Z AW
T, WEEEERAI B kO HEDP ©— H#8H&E % 0.26 X103 mg/kg K#E/H & H#
FFLTns, (ZH26)

d. #7—RAFSYF7 - Za—C—5 2 RIZBIT5ERE
FSANZ (2005) T JAuid, EFEEERA 260 LI2HN, T, R L O
K~OEEIZ X D HEDP o— H#EEIX, FHMHE T 0.11~0.15 mg/H, 95 /N
—¥ XA ETIL 0.28~0.35 mg/H TholzLE&NTW5, (BH4)

@ EAEIZHITHERE
ik (p99) DJECFAIZ & % FEE A Bk OHEDPO — HEERED [EH
OHEE ] 1ITB W T, HEDP% 13 ppm & el FElg 1A %2 72854 OHEDP DO
B, B3R L ORIET202.4 ng/kg, BKWT68 ngkg, FE WK OFEE NN
T198 pglkgs SN TW5%, (BH3) F7o, EiEHIT., —CREOHEDPEZ &
ToimEERE LA 2 W CTRAZ A L%, BRRPICHEFT 2HEDPIRE % 4
Frifz& 2 A, mErEMAITR OHEDPRE & AN OHEDPHR 2 X E IR
NHBHELTWS, (BIR16, 31) LEN-T, EiFHT, MHALERD
ERRTHLHEDPRE (BH (BEWNEZFR,) T24 ppm, BSK T136
ppm) Z & eimEEE A = 256 OHEDPO KRR &%, RN T125.5
ng/kg50  FEN M OFEHNIET2071.4 pg/kg®V EHEFH LT 5, Zhb%
B E x . BERER L. CPR24FEERER - RERENOR/ON D REMO— AR
BAEIC, BEE (BEY AR WNETWERLS,) . RIEHE (Ux 2 LOR
o BHECEIZBRLS ). B (NA, Y—Et—TUHERLS,) . BREORHHE
(WIR) (U sis) DEEeRefAl ) AER S s S{E LT, BIfkS #* 65
DOLEEL., RN THEDP) ©— HERE%0.0024 mg/kg R/ HEEE & HE
LCTW5%, (146, 147)

kX, REESLE LT, ®nY THEDP| OH#iE — HBEUEIL,
0.0024 mg/kg ARH/H & fFr L7,

(8) #U % Uik

50 68 ug/kgX (24 ppm/13 ppm) = 125.5 pg/kg
51 198 pg/kg X (136 ppm/13 ppm) = 2071.4 ug/kg
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D BHIZHITHERE
a. ER#EICEITHIEREDHE

2004 £ D 63 HIEAIZBW T, JECFA 1%, W@FRRFIHE kDA 7 # g
O—HEIEEZ, 1.9mg/AN/HELTWD, (BH3)

b. XEIZHITHER=E

KETIE, 7% U BIXGRASE L LTV FHb T, 1972 4F, {&
A~ HAEFAEICE S GRASWE O — A#fiEcEREREO —BRE LT, 4
7 X RO — BHEERREIZOW T, 12~23 2 H W TIE ) 0.82 mg/ A/ H
(K 2.24 mg/ N/H) . 2~65 5% TIE ) 2.00 mg/ A/ H (B K 5.25 mg/ AN/
H) EMEINTWD, 2720, AMEITRRREEDOAREENH H & ST
Wb,

Flo, ZOBRFEMINTZEMIBIIY b ZOTHETIX, T 7% o Bo—AH#
EEREIC OV T, 1982 1% 7,850 "> K (3,533 kg, 0.046 mg/ A/H) .
1987 41X 7,670 R K (3,407 kg, 0.044 mg/ AN/H) EShTWb, (R 1
08, 148)

c. A—RA LS F7 - Za—C—S5 U FIZBITRERE

FSANZ (2005) T &auid, @FERA TR S NTZRm~DF 7 & Rk
BIC X528 EEX, FHHET1.1mg/H~1.6 mg/H, 95 X—& o ¥ A LA T
25 mg/A~35mg/A ThoTc, —J. A7 2 WOR MM HROFEIE
1%, FEHET 331~399 mg/H., 95 /38—t Z A JLET 696~992 mg/H & X
ncTns, (H4)

@ HEIAEIZHITHIERE
a. BEBRIZERINATWSE

BREICB WA 7 Z VISR ETIY TR IcEFh Tk, &
ELTOERRRO LN TS, BlfE, BRICEIiEhTWD TIEME) &L
TOF I ZUBBOEIZOWT, BARRMBIHS (CFRk 22 F5E) 12
TAERIESE) OFM AT EHAIC K-S < — HERE 1.147T mg/ A/H, BASE
BF T3S PRk 24 4R 1 Xhul THRIAERSE) (ICE b 47 ¥ VRO
fEAEICHES < — HEREIZ 0.868 mg/ \/H, &I TWV5D,

Fo. TBENZBWTA 7 Z VEBRITEEFERNY TEklENiE] I2bamEn T
W5, HEFEEICLIVUEX, BEFEINY TERRAEIIEE ) oA AT &% 100,000
kg/FEHESNTNDE Z &b, TEEEE] O 281347 2 BEREL
T, F 77 BOERENE% 20,000 kg/FE L L, 2 X BALEER 20%%
ZrE, HADOAD 12,800 5 ATERL, #E— HEREIT 0.342 mg/ A/H &
HHEIhTWwa,
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L7e o> T, FEHRICES BERNYE KO — B R 0.868 mg/ A/
H & BRI A ko — HEHRE 0.8342 mg/ N/ A 2 &3 L., BIEOL 7 X R
OBEIZIRIM & L TERSNATWS —HEREZ 1.21 mg/ A/H EHEHL T
5, (2%& 149, 150, 151)

Flo. A7 Z O KEICKT 2 EBEEIL 200 mg/ A/ H EHEEIILTWD,
KEANO— BB B EREIL, KEBFIC L 2 2EEFEHHAE (NHANES,
2007~2008) (ZX V., BLFEHHET86.7g/N/H E S, —Ji. BAADIEN
BT, ERMAERE - REREICELY, BLOEEIL53.3 g/ /B &S TW
5o U bEDZ &6, EHEEEIT, MIEOMEEIC X 2 EEEL S B KR R4 &
BEL., BARNDEBERSEKOF 7 2 OB EREIT B, MY 123
mg/ N/H GDLHEFH LTV DH, (B3, 152, 153)

b. 2015 F 6 ADFFEHFRBMEFOERAREEZHFALIERE

a1, JECFA I X 2 Fre A d ko7 2 o ipo—EEIE (1.9
mg/ N/H) IZESE, BRI E L TERSNTWSHED 1.21 mg/ AN/H %
& LT, Al NEEEERA) mokomny 1427 2 ) KOBEICH
ESNTWAMoOFmmkD 4 7 2 ioOHE — BEREOAFH 2K 3.11
mg/ N/HEFEH LTS, (ZH3) vk, EEHIZLUI, Bk (p97) DIk
BRBRICBW\W A7 Z VB Shi=n, REHko 47 2 VT 5 AlhE
HEREmNE LT, AELTW 2NnESRTWD, (214 2)

c. SEINFEREEREEZHFAER=E
FEEEIL, BRICBWTC, 47 ¥ VERiX HEDP L [RERICERE T 5 &5 .

KETHEHA SN TV D EERRRIAIh O A4 7 2 ERIEE O R KE (533 ppm) &
O kiR (p100) © HEDP O EOHEG 2 5L, @BEERR RS 2 AW 5E 0
F o B BOEEEEY, BN T 2.79 mgkgd, FEANKOFEHNNIET 8.12
mg/kg®d LHERF L T 5, (BE16) O 2B E 2, EiEEIX. Rk 24 4F
ERMERE RERAELOELNIBLO—BERELZ LI, A (A, V—
=V ERS) . BRLURE (Wi ICamy s NagrEesds ) 236 M
ENDHERELT, BIKS £ 660EEYH, —HEERES 0.35 mg/ A/H &
EL., b. THEHLZ 311 mg/ A\/ABEME LT, I8 EFmeiis ) &
ko 147 2 ) ROBEICHEE SN TOWAMORMmE kO 27 2
FeOHE - HEREDSH%Z 3.46 mg/ N/H EHEELTWVD,

bEXY, AZERL LTI I kD A7 & ol OREE — H R IE

52 200%53.3/86.7=123
58 125.5 pglkg X (533 ppm/24 ppm) = 2.79 mg/kg
54 2071.4 pg/kg X (533 ppm/136 ppm) = 8.12 mglkg
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IZ. 3.46 mg/ \/H (0.062 me/kg {KTE/HGD) LHWT L7,

(4) EFf

D BHIZHITHERE

a. EBRE#EICESITSERE

2004 £ DF 63 [MIEAICHWT, JECFA 1%, IEFRERIAILFEE . Yeid - N

T a2 WEE, gL, RARR I ONS A & ORflc L AEIAm & LT
BGHPICEET 0N, TREEERERE L GHish, ZeticBar 525
HOTIERNE LTWD, WFERERH Bk OFERE OB ERET — Z 1372005, BE
e (FF) OEREZ, s LCGHENTICER SN bOHKOERN, 115
M NnEEZLNHELTWND, (B3, 22, 25, 137)

@ EAEIZBITHERE
a. BE. BICERIATWSE
FEEA X, BUEREICHEIR SN TV OO ®IZOWT, [E R - REMRE
(2001~2003) IZ L 2&BWEEO—HERE (8.32mg/AN/H) &b L2, FWNEE
R OFREDEERE%Z 0.44 g/ N/H & LTW5, 7235, HilE O 1E BRI LB,
SMTRERE, BRSO, 2O OEBMEL MR T 5 & FEROE IR 0.44
g NHZESLIZHBZAbDEZEZLNDELTVD, (B1)

b. 2015 % 6 ADFFEERBAMFOEREEZZHEFTXA TERMNENT HE

FEEFT, IR RA NEFERRRLE] ) (X, FERAA 7 X UBROK 5 GRS
FNTND ERELTEY ., JECFA IZ L 5 imEEEIAIH DA 7 % BrD—H
BEE (1.9mg/AN/H) IZESX, IR NEERERRA) BkOFEO— H B
B2 10 mg/ AM/H (1.9X5=10) L LTW%, (BHE1)

TEEF I, ZoEIE (W 10mg/A/H) EBEBRICERSNA TS & (0.44
g/ NIH) ZLbEg U, IR DEFERR A ) OfEAICH R T 2 L v #4 %
WEAZBHERHTRRICERL TS L LTnD,

c. SENFERAEERERZHFATERNENT LE

FEEF T, ARICEBWT, B2 HEDP & REEICEE T & 2, KETHE
ST 2 iR A o O FERR IR B O e KA (6,767 ppm) KO il (p100)
O HEDP OB EOHEFE 2 5T, WA 2 AW G E O OKRE =% |
B KT 35.39 mg/kg50, FE KK OFEEKRNIE T 103.07 mg/kg? & HEFH L T
%, (BH16) ZnbZiiEx, EEEE T, Tk 24 FERERE - REFTAE D

% {KH 55.1kg & L THE
56 125.5 pg/kg X (6,767 ppm/24 ppm) = 35.39 mg/kg
57 2071.4 pg/kg X (6,767 ppm/136 ppm) = 103.07 mg/kg
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LN EMO—HERELZREIC, $HW (NA, V—E—VHEZR, ) . &
A K OIS (i) (2Bl Tl EEER A ) NEERH S b EGE L T, BIRK
3 6ToLBY, ~HERNES 449 mg/ N/H EHEEL TWD,

FEEFEIT. b, e, TEHLZEBREZAHE L2ME (1449 mg/ N/H) &
BAEBEICER SN CTWAE (0.44 g/ N N/H) Z Ll U, Uiy Ris) T s S |
OFEFICHRT 2EE L VY S VWE 2 BFRE CHICERL WS E LT
50

V. EmEEZESTMm

AZBE L LT, IR NEEeEeidA) (2T 2L BMEITIR D AR
W%M\ﬂ@k%;mﬁghﬁ#ot_kﬁwﬁm%%ﬁFﬁ%@%ﬁjﬁ\%
ey TEEEEE | %mwfltkm%/i%)T/ll/TxTVMJ iy
(Fo X om) . Y THERE ) ROWSIY NHEERbkFE] Ik 2RARATH
HTEMNL, ENLORKO D HiaKEE, HEDP, jﬁ&/&&Uﬁ%mm%@
LEMEITRD A BT LT,

FTo, I EE DEFFRRA OERICBWT, 7 X U BOEAICEY
WA 7 2 BB ERSNDOIGERHD, | ESINTWVWAZ Ehn, A7 & %
IZBET 2 Z IR D H RO W T LG Lz,

B, W THEEE ) [Z oW T, I TEER v A O TEg{b
T L) OFHEE (2018) ITBWTHEIEOZRMEIZR L AP R S TE
D, ENENRE, BEE BIZHRINY THERE ] OREMICREEL AT 2 RITR
HHIT, LI, (ANENRE, FEMEE LI TEERR | ORI EE A
CESED2HAITED LN TRV, FO=d, KiHliETIX, ™y TEEE o
RNENRE K OB MEICFR D M R ORFHNIIT LT, & 512, FERIX A SR E CREICHE
WMENTWHED/HEYBSZ N ELEEE 2, MY TEERE ] 2>\ T, i &
LCHENCEA SN A, BREIIBENLRWEEZ XL, ADI ZFET 54
IR & L7z,

AFERLE LTI, INO0MAERE 2 AN RA TR R RA )
DEEMICET M 21T Z & & LTz,

1. BEE. 8402 VB
(1) BEE
WHEEE D2 EMIEL, JECFA N FSANZ IZ L uiE, AL THenITK, R
FROFERRIZ S, ORIy & ST
%m&@mmﬁm_%éﬁﬁ%mﬂbtﬁ%\ﬁ&@@%%ﬁyﬁETf\
BT HERS  IBER LA K QR R iR SHL, MIRTEER ~DBAT b e L&
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b, £o, BmFEIZEBW T, @BFFERIIFICHEE ., @R bKEE L OBEFEIC
DRI ND EBEZ LI, —FH, RICEMERmICHEFFRENEE L, b F2EEL
e LTH, AENTOMS, EHICHEENICA-TZE LTH, pH OEWD
HNTIXZETH D2, BENCHMEN CIZIERENICOIND EE 2B
7=,

AFEHELE LT, BFFRICOWTHERIZE > TRERMEE 25 X 9 Es
FEMIX WS E X,

AEZES L L TCE, BERICHOWCaMEME, IE®R S FME K OVAETER A7
PEOFRERAE 2 FREt U 7o S mEEER I BRI 5 5 & TR T, 7
> b 13 BRI O GRBRICB VT < &b 0.25 mg/kg (KE/H GEFFR
ELT) THEFMEEERNRO N o7 B 2T, o, BN AN DN TH]
WrC& 2HITFD Lo Tz,

AZBRE LTI, iy NEEE) KOwaA 7 2 VOB EICK T 5H#
E— HERE% 0.105 mg/ A/H (0.0019 mg/kg KE/H) CHBILTWDHHD
O, HE - BEREOMEIIFEERRICBI2BHEBAMENSEHLEZLOTH
. BALOESAIE, T UITHESIC XV IMATREEZRL Z EnEL, BE
FORFEZBWTY, HHESICLVINITEREZRL2 b0 LH 5 2 L5, EfEE
DOLZEME L OENEIEED A I = X A& BET T, EEOBREIT, EloHE
—HERE LY HHEHYEVVETH D B 2T,

Lo T, AZER L LTE, BFFRORZEMN., RNEIBD A I =X A
BHEBEABRICB T OERLOEBEOBINELZBETH L L HIC, O TH
HHEE IOV TITRMHCROBIEN L < | ADI 28 ET 2 0B TR\ EZE X
TWDHZ EnD, WY EEEES | N & LGl S n s 568, 7248
PR EN N EE Z B, ADI ZFFET D2 HEIT RN E W Lz, 7Zeds, [
UL 5y <o D bk FEIZHOWTIE, % (pl07) 5,

(2) @AY 32 Bk

WA 7 2 ERIZHOW T, FDA (2000) 723, @FEL &4 7 ¥ RO EME%
WEEE L TRAMIZEZ TWD Z 2 BEx . AEBES L LTI, mErRE %tk
WE L LI AGE 252 2 & T, mErm &k A 7 # Vg E PR TR G
A 72 B AN 25 FTRE & fIT U 7c, ishnap S DEFEie Al oERICBWT, [F7
HFUMBODEFIZELYD, A7 X UBPERSINDIGERHD, ] ESNTEY .,
JECFA (2006) 1T XAviE, 5RO FERR 84 O R B, @mFERE S 213~220
ppm THHHEA A7 Z URIT 14~25ppm THDH EINTWVWDHZ L&, Fi=,
KENZB T 2 EEREOH R, BRLOFEERICMHEH ST 5 FERERA
DA DIEFEX, BEEEE Y 2,000 ppm LL T, 427 # VERA 233 ppm LA T T
HHESNTNDZENDL, WTHOEAIZE W T HIBEE & A 7 & R
DENENOWREIZIZ 10 EREOENDH Y, WA 7 ¥ U EEOBEEITFZEMNIZ
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[TIEFR L D bR L E X B, IR DEEERR R e & L CiE
N s 256, WA 7 2 UBRICET D Z eI eI n LAl L7,

2. HEDP

HEDP ORNENREIZFR 2 1 2T LR, RO B5ICB T 2 WINEEIMEN
k%i&méﬁ@&Wéht%@;owfiﬁ¢&0ﬁ¢;%ﬁéﬂéﬁ@\

BT 5 EEZ BT,

AZES L LTIEL, HEDP IZHOWTARKRIZ L o TRELRIE L 72 5 L 9 i nE
PEIX 2N EE 2T,

AZFER L LT, HEDP (ZOWTatEmEtE, KE® G530 OV Ak
KOT LV AMEORBREGE 2 et L7oiE R, 4 X 52 AR 5355
1.3 mg/kg {KE/H (HEDP & L) % HEDP ® NOAEL &}k L7z,

AEZEE L LTE, HEDP IZOWTHNAMEDOREIT WS O Ll L7z,

F7o. b MIBT A EZRT LIFER., HEDP « 2Na 2 B3k & 3 5 E 3
ol XD BMWERIZESM & LToHE - HE (200~1,000 mg/ AN/H) IZHD &l
HALEGARICHEDOONDI O THY, BRI E L ToLEOERICR D R
PEDORR TR D B2 &I LTz,

AFBHSE LT, INY THEDP) OB EICH T 2 HE— HEEE (0.0024
mg/kg AH/H) Z#ZE+ %5 L HEDP ® ADI Z#45E4 5 2 & 3B Ll L 7=,
AEZESE L TIE, 4 X 52 HEREE5HER) 65 572 NOAEL 1.3 mg/kg
AE/H (HEDP & L) ZMB#Le L, Z24%% 100 THL7Z 0.013 mg/kg KHE
/H% HEDP @ ADI & L 7=,

B, THENZEBWT, HEDP - 2Nall DWW Tl BHERIE SoiakE2 Bl &
L7cEHSE LTERBINTEY, 2m~1m0mgMH@%ETﬁ%zﬁvn\
Do

3. U5 Uk

T B UBOENEBBEITR D MR EZRE LR, A EnRINEn, —H
IIRB S B, R0 ORPITEBEENE & U CHFEET D B2 b, —HI3E
Wit~V IAEND EB 2 BTz,

AEESLLTIE, A7 XU BBICOWTHERICE > TRERBEE 0D L9 i
Mo neE & 2 7-,

ALFAELLTL, B MBI LIHAEZHRET LIEMER, 72 BEaa Y
TN Ve — L EEBIRLGE, —RIICIESR, B SRO b b
OO, B E LoD EOEIU R D ZBMEDOREITFED Hivze v &l
L7,

AKEBRE LTI, A7 X2 BIZHONTaMEME, RERGEME, A4
MDA L RET LT R, A7 # U iga &b Uil 513 NOAEL % | ¥r
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T 52 EMARERHMANED LN T2b DD, &7 X U ErE 23.2%&Te b Y
TINZ Ve — a5 LT v b 91 AMRERGERR S, FU TS
Jtr—/1® NOAEL IZ2W\WT, kmH&ETH D 15,000 mg/kg KHE/H (KT
13,200 mg/kg AH/H, MiT 14,600 mg/kg K&E/H (FU T L7 Uk —L L
LC) ) LMWLz, Fio, A7 X BEOFRENAMEIZ W CHWTT 5 8 IR
SV Do T,

AEES L LT, WIHEkD A7 2 U BEOFNEICEB T 2 #E — B EIE
1% 3.46 mg/ A/H (0.062 mg/kg (AE/H) LYWLz, —FH, EEEEIT L,
BAEICBIT2RFHERSEKDOA 7 # OB EREIT B, LMY T 123 mg/
NHEENTWD,

AEES L LUL, A7 X e b LR B 51X NOAEL 245 Z &
DAREZR AR LN 2T DD, A7 X Uik%E 23.2% gt b U T vr
Vtu— 25 L7007y b 91 HREHREEER GRER)G, N7 A7V —
/L@ NOAEL 2>\ T, KEHETHD 15,000 mgkg (KE/H (HET 13,200
mg/kg KHE/H, #T 14,600 mg/kg AH/H (FUV T A7 U Er—E L))
DELNTWDHZ L, Fo, BRERSHBERKOA 7 ¥ U EEOBREIL, WY H K
DOHEE - HEREZREL ERZ2H0THL ZELEBE TN, W T4 ¥
VR NI E L CHEEICHE R SN A5 E . BEMEICBREDR W EEB X LI,
ADI ZFsET D BT 72\ &l L7z,

4. BEALKER

R LK FEDZEM T, JECFA KT FSANZ IZ LALiE, &5LT TH0MTA K
ORI, 20T L ShTn o,

WAV KFE OENENREITAR D IR 2 ET LIk, 2 7 —BHEDOREHRICLY
BCMIRH S, 2, AR OERBA A VHE TS TofREND Z &£ T, KKk
Wiz LB eEZbN, £, BRMEmICBWVWTH, BIRO AT =X AT L
0. EWEEILKFBIIKEPBREBICOMSINDIGENR SN EBZ N, B, X
T —EBIEMEICOWTIR, BELXMERENT OGN TEY, & MBI L2EL X Z
—BMAEEOREF b ME SN TWD, —F RICE MR EICIEER LB FRE L
ERAERLEZELTH, OPERNTHOMIND EB BT,

AZFEES L LT B KR IRENEE L RIFFE T CIEERHEEZ T D
OO, WYNZFER SN HEafgbkE) & LTk FBERTHICH 75T
. R, DR ZT A0, ARIZE > THBMBELE 725 X 9 REEFEMNEDORK
Al EE 2T,

AEEES L LT, @BBILKEBICHOW AR, RIERG ML O3 4A
BEORBRBAR 2 T L7 fE S, 7 v MR 100 H Fs@#e 0 & 53805, 30
mg/kg KT/ H ZiEfEL/KE O NOAEL & Hlr L7,
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AFESL LT, BESLN TO AR R ST, @b /kFIT oV TIE

IMEDF RIS 5 Z LI TERNLE DD, T v b 18 A ok #5585
WIZBWTHENAMENRBD Nz Z I ET D EE I, KA Z 7 —8IE
P~ o 2 TO+ Z 5 DR AE _owfi\ﬁ&7—ﬁ%ﬁ@ﬁbew&wt

WZAMET D Z ST TR, WX T —BIEHEOK T LTV ene MIBWT
FENAEDBREITRO LRV EE 2T,

AZESE LTI, iy NamibAkFE] oFPEICK T 2 — R #EE%
OﬂwmgAm(Q%HMg&gWEm>&wmbfwé%@@\%m H s
DOEITERERBRICB T DBRHBAMENOREH L2 O TH Y  BALUEBRIX
INTSOIFHAEESIC L O IMATREER D ZEnE<, BELOREZBHNTH,
HAICL D IMTBEZRLI LD LH D 2 &b, BERbKFE DR EN L OIENE)
HED A=A L EBETX, EEOEBIREIT, Lo E—HEIE LY LI
BEVWETHD EE X T,

X5, WY HEEELAKFE] 1OV TIE, BEDO U A7 FHEE ISV T
%%@@ﬁméhf%@J%&Mﬁ%ﬁv%%ﬁ%@%ﬁﬁmﬁ%kmi%%%
L. XEBRELZTNE D20, ] EENTWVWDZ END, @l X7 &
B2 ST, BERERICIEMY TEBIEKE] DEE T Z L3 hneEx
7=

Lo T, AEESIE, #ERBREGED S NOAEL A EoNTnH 00,

R DL EM. %W% EQA T =A L, FEEOEIE, BUTEO U X7 EH

EEEZEE L, iy LERKE) DR eE L TEvIcER SN HE, &

VRSN N EEZ B, ADI 28E T 5 MBI A0 &I LT,

RBVRS T —EBIEEY U RCBW T RS ORAEDRD STV DD,
ERo LB v MBI DR LKEDEEOEREIIEFITEVVETH D . K
WL LT, B NOMERFEIFMAET DN H—EE, DFT—
VLA DOEEFRIC L0 BB L KB NREH END Z &b, ﬁ&?—f%ﬁ@ﬁ?b
TWAE MZOWTH, I HEEE{EKE] BEm e L CGEBICER b
e, MRSV & LT,

lbzikEr, AZESL LTI BMERGH DEFFEREGE) (oW T, kil

DFHIIC IS E KA I & L THEDICHEH S D56 et BREiTan
ST L7z,
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<BI#K 1 : BRFA>

UER) 4 TR

CFR Code of Federal Regulations

CHO T X A =— AN AH — PN SRR A e

ECETOC European Centre for Ecotoxicology and Toxicology of
Chemicals : Wb E EEEME L OEEt o ¥ —

EFSA European Food Safety Authority : FRJN A 5hZ2 &R

EU European Union : BKN#E A

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

FCN Food Contact Notification : £ fn %l %0

FSANZ Food Standards Australia New Zealand : | « =2 —— 7
> RREbh R Y

GEMS Global Environmental Monitoring System : HIERER 510 o
AT A

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

GPx TNEFF o F 2 —F

GRAS Generally Recognized As Safe : — I LR LRI ND

HEDP 1-Hydroxyethylidene-1, 1-diphosphonic acid : 1-t Rz % ¥
=F VYT -1,1-U R AR R

IARC International Agency for Research on Cancer : [E ST 201
[

IMR-90 b R VT H I SR AE 2

JECFA Joint FAO/WHO Expert Committee on Food Additives :
FAO/WHO & [Fl & i iR I 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 T AR A

Prx NIVFF UL RFT

SCVPH Scientific Committee on Veterinary Measures relating to
Public Health

Trx FAL R

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

AR E R AR S B &5 | BHEROE R E 5= ARG R R OAZE B2 O b SR
558 5 XX 28 H 7> b 5 H it TREH HE10 DT | BEEEEEA | 0. 60, 120, PR RITTH D RRBRICEB T S Kriiger &

(B FER2) R Y GEFERE | 240, 480, 960 NOAEL %5 biu7au &l LT, (1977) (&
38%. it | mg/kg (KE/H W8 0)
bk GEEE L L0

28 HH 4 20 T 14%., WHEfe 0. 6, 21, 420
27%) mg/kg AR/ H
GEFEE & L70)
7 H 5 HIH 0. # 1,400 ppm
GEFEE & L70)
8 3 [ R 7> b 8 3 /N K REHE T PR 0. 1, 10, 50 A ARHTH Y ARBRIZE TS Veger o
£ 12T mg/L ; 0. 0.13~ | NOAEL (375 5 72\ ECHIlr L7z, 1977) (&
0.15, 1.3~1.5, 8 1)
6.5~7.6 mg/kg
K/ A
7 H HRER 7> b 7HM /N K REHE BEERRIR S | 0. 3.1, 6.2, AR THL Y ARRBRICE TS | Juhr D
%1008 | 4 GEEE: | 12.5. 25, 50, NOAEL (315 biu7au &l L7z, (1978) (&
40%. R 100, 200 ppm f39)
bk F# GEEEE & LT)
14%. M
27%)
10 7> H MR 7> b 10 7~ H 1 ok e, VT BEERIE S | 200 mg/L AR THY , ARBRICKIT S | Juhr D
L W Y (EFEm NOAEL (315 b 7au &l L7, (1978) (&
~ 7% A | 40%. EER H39)
ELE Y b RN bk
INDAHS — G| 14%., FEfg
AFF A 27%)
13 1 [HiF R 7k 13 JE TR O EegiEdiiid EEEERES | OfKREGHMTOo | &5HO®2.5 mgkg AHEH/H (&5 1~ | OECD
B4 10 | % GBEEE | mg/kg (KEHE/A 22 H) THE1ILET, SECEIC, (2008) TH3|
un 5%, i GEFFEE L) | Mo o, WA, EEHINmE2EE | H (Gaou b
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ABRIEH AREREE B ARER I e ik | BERE WS 5 FARBRAE R K ORZ B 0l Elis
& BEiE {bk% QL 1~22 H wohiz, (2003) JR#&
4% 10 | 15.3%. EF | T0.75 mg/kg 1k SR TR
un fi% 16.6%) F/H, %523 0 | HEF@T.5 mgkeg KE/H (&5 1~ | (BH34)
LI, 0.25 10 H) CHERES 2 PE3ETS, 5.0 mg/kg
mg/kg AH/H RE/A (%5 11~22 H) THE 4 BAE
GBEEREE LC) | =, 5.0 mg/kg AFE/A (5 11~22
& BEiE @5 1~22 H H) ~CHE1PC, M3 PLELE, SELCH)
#4510 T 2.5 mg/kg 1K Wz, HEREMRE K, MRAENTR
U H/H, #5230 | oo,
A%, 0.75
mg/kg AH/H ARRBIE, R OBP CR G HE&A
GREEEE LT) | BLTWaE L bz, OECD OiEH
EagiEdiiia @5 1~10 H THREOMELE O TEOFMITA
A 12 T 7.5 mglkg & HThHdZ b, RBRIZEIT 2
i /I, #2511~ | NOAEL 1345 5 4L 7au & HIr L7238,
22 HT 5.0 BEHOICB W T, #BRpwEo# 52
mg/kg KH/H ., B9~ 2 FEAT LSRR 0 LR o T2
B 23 0 DA, ZEnn, A L 0.25 mglkg IR
2.5 mg/kg R/ | H/H CGEFEE S LT) CHEEMkEREE
H RO LN hoTmEEZLND,
GEEERE & L 0)
7 B R A 7HM /@ WEEERIRA | 0. 10, 100, 200 | HWMEFTRAL OECD
¥ CEEFS: | ppm ; (2008) T3l
15.16% K& #E 0, 1.5, 15, 5 & NOAEL 200 ppm (T | A
OiEEgfb Ak | 29 mg/kg K& 29 mg/kg RHE/H . M T 38 mg/kg & (Leuschner
% 14.39% M0, 1.9, 19, Hi/R) GBEmE S L) 5 (2004) &
) 38 mg/kg {AH i SUA T
GEEEE L LC) | 2720, ARBRITESHMA 7 Bl | 38) (BHE3
HORRTHDZ LITEETHLEN | 4)
b5,
AETE R A TR S AERTE | T b P2 qiiRAv ok AR 200 mg/L A RHTHY . ARBRICEBITD Juhr &
(B FEEE) TR NOAEL X% b av7aw &l L=, (1978) (=
M39)
ATEmERER | 7o b 1022 H | ok e, pT WEERIRA | 200 mg/L A RHTHY . ARBRICEBITD Juhr &
Nl Y GEER% NOAEL (35 b Sl Lz, (1978) (&
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ABRIEH AREREE B FESE BRI e ik | BERE BRI E bR FARBRAE R K ORZ B 0l S
~ A kI 40%, iR H39)
ELEY h PEEAR bk
A i 14%. WEE
27%)
AF R
AR AERE | 7> b IR 5~20 | flok AR 20 | EEEEEES | 0. 100, 300, 48.1 mg/kg RHE/ALL L5 R ORE) | OECD
PR R A ~21 0% | ¥ GBEEE | 700 mg/L ; 0, WC, BoKkE, B, KEOHEER (2008) THl
32~38%. 12.5, 30.4, 48.1 | W, MIET, AEKE, BEEKL. & | A (Muller
Wbk | mgke KE/H IRk (2005) .
10~14%. 30.4 mg/kg RE/A L EEGFEORE) | Weber
BEfE 17~ W CHOK RO (2007) JE#
21%) A SUATERE)
— 4R D NOAEL IXEEMI N AR (M3 4)
O DT E o Tz, FAERME
1242 % NOAEL 30.4 mg/kg {KH/H
S AE B 91 A Bk 7w b @91 HIE | IRAH & e HEDP - 2Na | 0. 0.2, 1.0 %. ©2,500 mg/kg K&/ H & 5HIZHB | Nixon 5
(HEDP) TS 20 ; 0. 100, 500 T, L, EEREEED. HRick | (1972) (&
U mg/kg {AEH/H WT, IREOUL A 8 3)
(HEDP & L
<) NOAEL 500 mg/ kg {A#/H
(HEDP & L Q)
@1 0. 5.0%; 0.
2,500 mg/kg &
#/H (HEDP &
L70)
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AR E AR B E L 551k | BERGE BRI E b PR R K O T A o HIWr SR
90 H [HIFkER A 90 H# TREH AR HEDP 0, 3,000, N ARHTH D Z s, ARBRO | FSANZ
% 15 10,000, 30,000 NOAEL #H|lr5 5 Z LiFT&ERrn e (2005) BRU
un ppm ; 0, 150, Bz, JECFA
500, 1,500 (2006) T35l
mg/kg RE/H A
(Industrial
Biotest Labs
Inc.
(1975a)
T3 T SO
) (R
3. 4)
90 H [HIFRER A X 90 H# TREH AR HEDP 0. 1,000, N ARHTH D Z 0 E, ARBRO | FSANZ
4 3,000, 10,000 NOAEL #¥|li9 25 Z LixT& 7o & (2005) KX
s ppm, 0. 25, EzT, JECFA
75, 250 mg/kg (2006) <5l
R/ A A
(Industrial
Biotest Labs
Inc.
(1975b) JR
Fim SR
) (R
3. 4)
3 A REER 7 v b 3/ AM TREH HEDP - 0. 20, 60, 200 mg/kg AE/HLL BT, B Huntingdon
2Na 200, 600 mg/kg | RAE OB, FAB K OHIKE, Research
{RTE/H 60 mg/kg RTE/H UL REGBECH O | Centre Ltd,
(HEDP - 2Na | {b. 20 mg/kg KM/H LA L H5BEC, | (1988a)
LL0) RE SIS (M8 6)
CRAR)

LOAEL 20 mg/kg {A®/H
(HEDP - 2Na & L Q)
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AR E AR B FESE L B 571k R BRI E b PR R K O T A o HIWr SR
12 7> A M 7 v b 12 722 H1H TREH HEDP - 0, 2.2, 8.6, 216 mg/kg A/ H & 5-HEC, JRREME HAZLETON
B 2Na 30, 86, 216 fBIZfE S FEL, JECHITIHILE IC3B1T | LABORATOI
mg/kg KE/H 5724k, 30 mg/kg AHE/HLL LGSR | ES
(HEDP - 2Na T, REBEMAE], LR A | AMERICA.
LL0) BV TR Y v iz 52 INC,
1k, 8.6 mg/kg 1AH/ALL L& G5-HED (1984) .
HC. BEOA M. 2.2 mgks (K | NORWICH
B|/HU LT, o2k, B EATON
R BV C FTRIKICEE PHARMACE
UTICALS
LOAEL 2.2 mg/kg {K/H INC,
(HEDP - 2Na & L) (1989) (&
H88, 8
9)
(RAK)
3 A RlaER ~ A 3/ AM TREH HEDP - 0. 20, 60, 200 mg/kg A/ H UL L& G5HETC, B Huntingdon
2Na 200, 600 mg/kg | RAME OB, FAEB K OHIKIE, Research
{RTE/H 60 mg/kg RTE/HLL RGBT, 5 | Centre Ltd,
(HEDP - 2Na b, Yl RE (1988b)
L0 (ZH#90)
NOAEL 20 mg/kg {K#E/H (RAK)
(HEDP - 2Na & L)
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3 7~ H [k

e

3/ AM

e

& TEME
M 4

HEDP -
2Na

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

160 mg/kg RE/HHHGHET, L
(MERES 1 PC)
< —fROIRRE BT B TCREKBEME, T
M, ffE, BHREB) O, KD
AL BERML, SEFRIRRE. BlaE b %
FITIEHIORERIIN Z T, EAE
BUER, BRE, ESLAREE. R
RE. PRER, M., JEE. RO RE
(LR OMRIROIK N &, BT, £
FEB & b IR A R
- MR R ONIIR AL R A« R
MmER, ~~ r27 Vv MEKOANES
0B UREDORD, GOT, ey
ey, GPT. CPK, 7k VR
AT 7 A=, y-GTP, ¥z
7. BUN., 7 L7 F = Kk OREE
ORI mMAe &
c R 2 X R (1 B
CMEEE A THROYLE & &G
Mo WM, FECHEN M, R
R OB ik o> H8 A7)
SV A A ON I BERE -G =
THAL B RE RS, B ik o> & i S OV D B
b, B ERMEN, FiRoOZE
i do 2 WIZIGE N & — ViR DR
RENBES N, ETFFOEES &
T C R Nk i oD FHAHEA L
 TREALAR AR BT R O
L RBICHRIROZER G, B0 o8
BRIZIE ., PRANGE PN AT BRI E O TR
KOBHEDOLIRALN, SETHTIER
BN ORI R U 7o e R A it
B85 L AED 5 o,
DNk, vhia LB TIEE o=
TV IR, NN O 2o
Ao AmiEsh, BN OER, H ol
AL FFAR . R A T8 o MR

KH b5
(1989a)
(ZH85)
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BRI A

ABRAE AR

B iEsE

BRI

#5751k

PR H

&5

ARG R EE K O E B2 Ol

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

40 mg/kg KH/H UL EFGHET,
Mg, AEFBIC, gk, REE, M
i, VR, BREBOWADH D VIEE
RO W EIE IR TEE

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

52 1t [H] 5k

A X

52 1 [

e

S
M 4

HEDP -
2Na

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

(HEDP - 2Na
&L

40 mg/kg KE/H UL LB GRET, (I
MBGPE (HERE) | BB FH T S ¥y
IR AL R O R AR B, e
DZETEIR PR AR - B SRikg o
JEX DM, AT A A REEBE O H
B, #CE AR OBLSIOELIL, AFTIREE
DREE (BGHE%EN G, BIE I
HZEE A R BIEE M, [EIfEHIH 36
HCIHR) MiRAELERE « B 50
o1 40.0 mg/kg {KE/HEET, GOT.

CPK. v UrEr, REE, 7 L7

F=rOEE (FHEHIRKE TZICE

1)

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

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

KH S
(1989b)
(B9 1)

FEDS A
(HEDP)

FE DS AAMERBR

<A

18 H

R O

R

HEDP -
2Na

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

FEWSAMETR L

Huntingdon
Research
Centre Ltd,
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AR E AR B E L 551k | BERGE BRI E b PR R K O T A o HIWr SR
7 v b 24 /" H 0, 5, 10, 20 (1990) .
mg/kg KRE/H Huntingdon
Research
Centre Ltd,
(1991) (&
93, 9
4)
(RAK)
AR R A TR — AR | T b mLERE | 4B | HEDP - 0% ; 0 mg/kg | 3250 mg/kg K/ (fE4E 6~15 H | Nolen &
(HEDP) - AR RTR e 4 22 | 2Na {KTE/H b)) Fehptc, ER (Fu) %o | Buehler
EtEORA R 2 AR 1R AR U ©20.1% ; 50 Ao FEER (Fn) Hon, AF0 (1971) (&
L mg/kg R/ H R (Fan) FoOBD 9 5)
@0.5% ; 250 @250 mg/kg (KE/H (2 (Gl FER
mg/kg {AH/H 5) #LHEC, BEILREEICONT,
TR 6~15 @0.1% : 50 Fi &l UC Foa T, Foo R8N
H mg/kg /A TOMEREA (BEIR) # & B IRE DB
5)0.5% ; 250 A BRECBITAAEFRIE (Fa) %
mglkg /A O (WFETEOHEM) | FuEidy
TOMRBEOKT & Fu BEMWINH D
PERE TR R DR T
A gl EE R OV A ME IS FR 5 NOAEL
50 mg/kg {KE/H
HARTRE AR | VX IR 2~16 | RO EagiEdiiia HEDP - 0. 0 (MHEQLE %f 500 mg/kg RE/HEGHT, 54 Nolen &
PR H (NIL# % 255 | 2Na JREE). 100, 500 | ~5 H E CIZREhY 20 PUAZET Buehler
R R (&2 5 250 100 mg/kg IRE/AFGHET, ZIR%E (1971 (&
1H&E IZZET)  mg/kg DD H95)
&) RE/H
1R AR EegiEdiiid 0. 0 (fEEMLE %) 100 mg/kg {KE/H (GREIRA) &5
4 20 T WRE) . 25, 50, BT IRIERMERE OB
100 mg/kg A/
H AR D NOAEL 50 mg/kg
TR O 0. 100 mg/kg & | &HE/H
H/H
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BRI A ABRAE AR B iEsE BRI Bk | BERGE R &5 ARG R EE K O E B2 Ol 2

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

LIRS SRS 64 HHiH 1% 24 | 2Na 500 (HEDZ) Bl 17 BISFET L, 7Y O 13 (1989) (%
b A2 FRAEAT PE 1,000 (#EDFH), | FERO =D REIGIEE & # 4 i 9 6)
£T 1,500 (D) 1,000 mg/kg KT/ A LA R 5 BE DM
i A mg/kg K/ H B - RERININE], AEURR AR
15 H#fiA BmEm, AR, A S
BAEYR 7 H Do PRI, IRBR TR, RE, 3

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, RRELEFERED
KT

< B - BRI FETHR -
R REOIKT

500 mg/kg /A & 5-HE O 1

- BBV AR HINNE], AR
T OMERARAR, FRERCRBIRL. B EE
B GREE, BRI, POECE O &ER
M- FEE - REIRRRE b, KBRS &
OSHE O ffagatk 2 b

- ATRE - AL EME S OZELT, KR
o FIRHEC ERE - BERFEORT

300 mg/kg /A & 5O 1E

< BB CARE BN, EAH K
T, HERFRKT

300 mg/kg ARHE/H &G OME

- BN CHLIRINE AR SN b, &R
KT

REROEM LA

XM ICFR D NOAEL 100 mg/kg
RE/B, a2 5 NOAEL
100 mg/kg AHE/H ., FEAEFIEITIED
NOAEL 300 me/kg A/
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AR E AR B E L 551k | BERGE BRI E Beh& PR R K O T A o HIWr SR
HEERHE | Ty b IR 7~17 | O Eayiidiiia HEDP - (A3 0. 1,000 mg/kg A/ H LA L #2 5-5 JEAE D
5 a5 H 36 [t 2Na 100, 300, - FEEWY) - AR R DK E & B (1989) (&

1,000, 1,500 DIRTF, BISEBRED , FEREER, H96)
mg/kg AR/ H IR, BIR, AEIRMIETS, ARARM
&R, HXAMEO M., NEY
D& EEA
R R RO E OB (s
#) MM L BB OKT (ki
1THE)
EagiEdiiia GEANERE) 0, 300 mg/kg AEE/H LA L #E 51
27 Pt 10. 30. 100. < HRUE  ERE (A RE)
300, 1,000
me/ke R/ H AFRERD 100 & O 300 mg/kg &/ A
B G CTH DN I L O AR DK
EOEMEIL, BIER TR b
MmoT,
— i & O A B2 FR 2 NOAEL
100 mg/kg K/ H
JEEME O | 7y b MR 17T B | RO Eayiidiiia HEDP - (A3 0. 600 mg/kg AE/H & 51 JEAE B
FLEB: 53R Nk 20~23 | 2Na 100, 300, 600 - FEEVY - IREEHEINANG], FEAE =K (1989) (&
20 H Pt mg/kg RE/H T, ST (2/28P8) | BIEBNR H96)
EagiEdiiia GEANEE) 0, Do RERARR K OMRMS T, MRE I
20 Pt 30, 100, 300, HUIE, /NG & VB I G B ENE Y
600 mg/kg {KH/ | 300 mglkg KT/ ALl EEERET, Fy
H RizonWT, FHEMEED S 5B R
DEEN (4% 56 H)
7t I24% 5 NOAEL 300 mg/kg
RE/A, AR S NOAEL
100 mg/kg K/ H
T L M BAEGRE | ELEY B idg| i3 HEDP - PURMEEZ G L7220 Py =Y
(HEDP) 2Na (1989) (&
9 7)
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REER REEAR B ARER I BehIE | BEERE WS 5 R RE R OAZ B A OHI Elis
b MR T LM | EFHRE e b - - - HEDP - 200~1,000 mg/ MALPETEE (0.1%A0m) . AFHEsERE [ 38 VR A 3T
W (HEDP) (EEFEM &L 2Na NAE! EOEE, PLmERED (0.1%K #£ (2011)
TOf AR W) . MEEERIERE, GEEEE, EEE | (B3E10
5) Bide, KEEBET T RO KEREE | 0)
I OIEERGIT T OMORIER
iE (31 E b 24~28 i 3,523 51 | HEDP - FERBWERIZ TG IEEEIEG, 722 | FEIRN e
(= 3Rl i 2Na B, BIEHZEBLRIT 8.3%., IbAEE | SRR
FA R AR AT OEVEIERIZE BEE (5.2%) T (2009)
bV, TofmoiERbED T MERE (10
OEE] »oTHTESEIEATH- | 1)
LI Tnb,
MEA"HE | B~ (BHLXS | 156HEM s AHIBE HEDP - 200 mg/ A/H HEDP - 2Na OEBICELE L 2BIME | E3RLLERFRE
B (=3 | ERE) (2 95 2Na FOBEEIL 284% Th v | EEALRME | S8R EHE
i D B R 5 51LT10 AR onT, BEIEBIEOEmWE (2009) (&
% R ABR) R IES EHLED S H HEDP » 2Na 05l | BB10 1)
%k 12 LS RS L 0D S b OB (2
% 12— 10461 | L7700 fl) . W (3f1) ThotlIRT
L, ¥ R—r) W5,
13 7 —
JL)
M ANHABR vk (EEOHE 156 R 3 qu| 55 il HEDP - 400 mg/ A/H BIVEF OMEE L 45.5%ThH 0 . Bl | B35 E R
ML xR (2 2Na BEATUR S 4 B, TR, ISR | S A rs
#) 5.1L7T10 RS 3HRO LN E I TVD, (2009) (=
WA R IE B101)
5HEk 12
17—
e L,
13 7 —
JL)
BRI =N Hifa] A HKHERL HEDP - 5. 10, 20 mg/kg | MR L K HARER R
AFBM: 3 | 2Na NS #IF
Gl (2011) <5l
5 HM (1 A RERK 10 mg/kg {KHE H
H 1[&) AT 6 (BF10)
Bl
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AR E AR B E L 551k | BERGE BRI E b PR R K O T A o HIWr SR
JEBIR A v~ OMEMENN 77 A - 12 % B HEDP - 20 mg/kg K/ H < BIRERIESR Silverman
R QNI 5707 U5 2Na (1994) (&
o= e H102)
—/LHI)
A5G- 8 IR GRER | A X 1R AR FrH U | 1~ % PSR TH Y NOAEL 135 61 Bingham 5
(o &2 VX 7 v b 3~13 glkg 1K/ | RV EHIWT LT, (2001)
XhUTINT H (z#10
Utm—) 7)
6 1 [F 5 7 v b 6 3 ] TREH P /e v PR TH Y NOAEL (35 61 FASEB
R g, S RN I LT, (1974) <5l
F U, X H (Renaud
A7 7 Y (1969)
g (% (zH10
5%) EEie 8)
ENEN &
56 H [R5k AN 56 H[H] 1R AR * & | 6gkg (KE/A FEMNAHTH Y NOAEL I35 641 FASEB
TR UL RN E I LT, (1974) <35l
A (King
(1960) )
(M9 9)
91 H fHIRAER Ty b 91 Hf# RE e 7=y |0, 523, 1023, | mHEATRAL Webb
e 25 (A7 %> | 15% ;0. £ (1993)
un Iz (23.2%) . | 5,000, #J E A& NOAEL 15 % (59 15,000 (10
F B v @ | 10,000, ¥ mg/kg KE/H (HET 13,200 mg/kg 9)
(26.6%) X% | 15,000 mg/kg & RE/H, MET 14,600 mg/kg R/ H
WR=aW | EAE (RT3 Ytr—nELT))
i (45.0%)
MH7RD B
VT s
Uyt r —
L)
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ABRIEH AREREE B FESE BRI 551k | BERGE BRI E bR FARBRAE R K ORZ B 0l S
30 A [HIER 7wk 30 H# SRR D | ARk FUTLL |0, 7.6, 21.3 FEMATRHTH Y, NOAEL 13A 51 | Elder
£100C | 7V km— mL/kg KE/H AR ] Ty (1980)
v (FoH (11
VERET 0)
VRN D TR
%)
3 2> H R A 3 H TREH K REHE rUTTv |0, 1, 5% ARBPUIIFEMNAARHTH Y, NOAEL | Elder
£200L | ZUtkr— A SRR LT LT, (1980)
v (FoH (11
VERET 0)
VERIND 7R
%)
47 W R 7> b 47 F TREH EagiEdiiia rUTL | 19.6% HAEREOATEMEINTEY, Harkins&
% 15 7)o — NOAEL 1345 5 4u72 0 &l L 7=, Sarett
un v (FTH (1968)
g (11
(75%) & 1)
T
(25%) 7>
5725)
FES AAE FEBAMERR | 7o b 2 ] FRARE O K HEHE NP ) 2.5, 5, 10 M7 T Y — L OEBRICEY | NTP
(FYT AT 50 T yr (47 | mL/kg I B UBOIEL BN DD Z EIiXFEs | (1994) (B
Uer—) X WD T TEHDI OO, AU ZUBRUSAOE | 11 2)
NHRB b MIZ L 2EENRRKE VD, ARBRIC
VTN HKoSEF I X UBOFMAEITH Z L1
VtEw— TEYITIX A &I L7,
. AT H
RS AR
81%)
AR AR RN | 7o b R 6~15 | &0 E R g Fox W |00 1,125, 1,600 | AEFHIEAEFEMEREE L CIREH DI | Narotsky
(7 & B | Rk A 16~20 mg/kg {RE/A EARDOENDI R EREAREEZEDL (1994) (=
ZrU TN un MERESEWZ &, BREmicdd | 11 3)
Uto—iL) BMEN R+ THDZ Enb, KRB
B IS Bmy 147 2 i) o
AEFERE AL TR O T IR & T L
7=
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ABRIEH AREREE B FESE BRI 551k | BERGE BRI E bR FARBRAE R K ORZ B 0l S
SRR | 7o b =AY 1R AR NOToN | A 2B (T4 | AR THY . NOAEL 1315 54 | Bingham &
A= PR R 7V tr— | mgkeg {KE/A) RN I LT, (2001) (&
V(7B | ROT I ik H107)
VR ONT (2.5 mg/lkg KE
U s | IR) B
5)
SRR | 7o b AR 1R AR Fofi:AR HEE R U T | xHEREE. 19.6% HREOATEm SN TWS Z & KW | Harkins &
Az B PERER lii ATk HMMATHTHD Z L5, NOAEL | Sarett
M, P o—L (F A SRR LT LT, (1968) (&
AW V4 M114)
(75%) K
OT 71
(25%) M
5725)
= NAab S Y5 ¥ i I N E bk 10 A [ 8 f4il rUTI | BERI Y —0 | 5 3 HREIC—BRRIES. EEE | EFSA
o (Fy a2 ZVtr— | 40%& MEPRD LT SN TWD, (2009) <3l
fi%) v (Ao H H (Hashim
g3 5 (1960) )
(77.7%) (B2 9)
DR
3)
G t k - My 4 151 FUTIL | 1gkeg BRE (F BT R L EFSA
. HilF 7Y kn— V7YY kn (2009) <5l
NV (FoH —e L) A (CTFA
Nl (1980) )
(711%) % (M 29)
NH7ie%)
Maximizatio | & b 48 R UtV | 254 Fr 2 | 1% HIPEMEZ L Bingham
n Bk IR U (2001)
(LE=—) By F (zH10
TRIEIC 7)
it
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REER REEAR B ARER I e ik | BERE WS 5 R RE R OAZ B A OHI Elis
ARG #E 35 i M35 <~ 35 [ /€N EitaeR 5 @Rtk | 0. 0.15% ; 0, Bl U2 B LKEOLEENRHT | FA, A
(R LAk R) 1 16 5.9 mg/E#¥/ H HHZEROHEARICL AR THS (1972) (&
PG, %f Z b, RRBRIZEBIT S5 NOAEL fE120)
TRREME 8 TSR &R LT,
Pt
40 H M8 <~ 40 A # /€N EitaeR 5 mEpikksE | 0, 0.5% #e 5. L@ bk FE 0L Em N RHT | EU (2003)
8 HHZEROHEARETORKRTHLZ | THIH
PC. %f b, AERBRICEKIT S NOAEL 1% (Kihlstorm
TRREME 8 oA & LT, 5 (1986) J&
un & i SURAE
R (3
5)
14 H 5 <~ 14 H W /€N & BEiE WAk | 0. 200, 1,000, #e 5. L@ bk F 0L ENRHT | EU (2003)
I# 10 T 3,000, 6,000 bHZ N, ARBRIZET D <5l A (Du
ppm ; NOAEL 11§ b av7au &l L7z, pont (1995)
I 20, 42.4, Ji 3 Rl SUA M
164, 415, 536 ) (B3
mg/kg ARE/H 5)
HfE - 0, 48.5,
198, 485, 774
mg/kg AH/H
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REER REEAR B ARER I e ik | BERE WS 5 R RE R OAZ B A OHI Elis
90 H [E#5 <7 90 HH /€N & BEiE i@ER{LAksE | 0. 100, 300, 3,000 ppm # 5T, (REH M Weiner &
5 15 1,000, 3,000 (FHEHIM CEIE) | HEThy s (2000) (&
s ppm ; B, sra7 U o BoED B121)
KE 2 0, 26, 76,
239, 547 mg/kg | 1,000 ppm L EFGRBEOET, + 45
{KTE/A IR EL (B4 I CEl1E)
. 0, 37,
103, 328, 785 300 ppm LA B EREOMET, + 45
mg/kg {KH/A MBI (B CEE) | AR
K ORI & Db
B 5T =gt~ ATHD
C5TBL vV A& Wz R TH D |
Wy Tl {tk#E] © NOAEL %
MW 2 ERHCIZ RO 20D TH D
B, BET—BIEEOKWE 3TN
B TR kR ZERLZGE 0K
BIZET 2RAHTITE T 5 b O &y
L7,
8 1A [ &5k A 8 1 ] /@ ARt 24 | BERLAKSE | DO, 0.5, 1.0, REENHEY TRV &b, KRR | EU (2003)
U 1.5% AW S RE TRV ECHIET L THIH
IR K12 @1. 1.5% [ (Shapiro &
i (1960)
A SCAR AR
(B3 5)
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
(BH35)
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ABRIEH AREREE B BRI e ik | BERE BRI E bR FARBRAE R K ORZ B 0l S
B 100 HIE | v b B 100 RO | ARERE9 | dHAERkAKkFE | 0. 6, 10, 20, 60 mg/kg KE/AEERET, (KEEMN | JIIFS
AR H ~12 Jt 30, 60 mg/kg & | Pl (1969) (&
#H/A - MIEEALEARE c ~~ 27U v b | 1 22)
. 7 A < SR ORI
NOAEL 30 mg/kg {KH/H
90 H [HIFtER 7wk 90 H RER KREHEO | BERLAKSE | 0, 0.6, 1, 3, 6 | 5 L7l b AKFEOREENRHT | JIIKS
~12Jt mg/F 20 g ; O, bHZEnb, KRBRICEIT S (1969) (&
1.9, 3.2, 9.3, NOAEL (3£ b v 7w &l L7z, HB122)
18.5 mg/kg {KH/
A
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) (&
1)) #H/A R ik oD e Skt T B D I M119)
- MEFAIRA - R EkE, ~T S Rn
vrE, ~v b7 Uy ME, U
RO
PR - BRI A R
DR, 58 D /N TR R
NOAEL 168.7 mg/kg K&/ H
10 JH IRk iR 7w b 10 3 [ /@ & e ER{bAksE | 0. 0.15, 0.3, RS IEICHER S Y | SEHEHEYT | Takayama &
He4 10 0.6, 1.2, 2.4% ; | BReEINTNRNI ED, AR (1980) (=
VC. fx HE 2 0, 146, 817 %5 NOAEL 13153 5 iv e\ & | B123)
A 274, 465, 915, L7z,
FED 2,652 mglkg &
10 i /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 FESE BRI 551k | BERGE BRI E bR FARBRAE R K ORZ B 0l S
56 H [H1aR 7wk 56 H M /N poiceia WERkAk#E | 0. 0.5% B 5 Ll bk EOREENRHT | EU (2003)
8 HHZEEROHEBREORBRTHEZ L | THHA
JC, & N, RRBRICEIT S NOAEL 1145 (Kihlstorm
LSRR 8 BV & HIE L7z, 5 (1986) Ji
un E Y e N
) (M3
5)
FE A FENAERER | v TR 100 3 4 ok EagiEdiiia EE k% | 0, 0.1, 0.4% &h 47 —ViFth~r A Th D Ito &
Gl K 8) (C57BL/6J =7 TEAHY C5TBL~ U A% W= B CThH D 2 (1981) (&
) 49~51 LEREEZD L, BRAMOHENIT | 124, 1
un TRV E I LT, 25)
FENAERER | v TR 30~740 A | fikzk B i k3% | 0, 0.1, 0.4% + THRIBRE OB AERICOVTORHE | Tto &
(C57BL/6N < i PEEAR BRI AT 22 T2 & bk E (1982) (&
v A, DBA~v 3 A, HET—BIHEENMELS ey X | 1 26)
A, BALB~ v IZHRT D RNBAEITRD RN EE
) 2T
TR | v TR 6 A /@ % 18~ | EEEbAKFE | 0.4% HE TG —BIEEDOBENMNC LA+ 85 | Tto &
(‘A2 77— 24 & DIHFENEIRE DR DO EE T 5 (1984) (=
Gt~ A ZLEEMETIRBTHY . ARBR | IRT7 2)
(C3H/HeN) DEMK ORI EERE XD & 5
Kh % 7 —8ik DAY T & Ao LI L7,
M~ 2
(C57BL/6N) .
h~@h 57—
BiEtE~ v 2
(B6C3F1). 1%
H B 5 —BIEE
~ A
(C3H/Csb))
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ABRIEH AREREE B FESE BRI e ik | BERE BRI E bR FARBRAE R K ORZ B 0l S
FENAMERER | 7> b 18 " HIH /@ iS5 B ERIb K HE 0. 0.3, 0.6% ; 0.3%LA B ERET, (REBININHE], Takayama &
1 50 I 20, 195, 433 | #11 - ZLVCIC & i (1980) (&
un mg/kg {AE/H 123)
ff : 0, 306, 677 | EERILIKFITRNAMENTED Hiied
mg/kg R/ H ST LICHET AN, KRB TIT6
MAMOEEHIFEZIT D 2 en
5 HUED — A 7258 03 AU ME R & W7
LHETITONTEY . KRBROK R
12 & o TERLKSE D F M ANEDH I
ZUWTDH L NTERNEEZZ T,
MNNG A 7 v b 1 7 ok 30 It a. f=>x—3 g R TEBERENADOTaE—Y 3 VEM% | Takahashi &
T BepEE R a. 8 M MNNG (100 mg/L) BatLcidBrch v, #5 LRt (1986) (&
ARER b. 32 # R b. FuE—3 3 ERE KEOREWNRAHTHS Z L b, W127)
I AL KRBRICB T DENAMEDOHWHEITE
2~4 B 17~21 a. f=vx—3 g VB 200,
a. 8 ] us MNNG (100 mg/L)
b. 32 JH[H] b. FuE—3 g P
=H ) —)b, Eodiliig s V)
ARV LT VT E R
5 B 21t a. = x—3 g R
a. 8 M MNNG (100 mg/L)
b. 32 # b. FuET—3 g R
bk FE (1%)
6~9 Bif: 10 PG a. f =T —3 g9 VR
a. 8 M AL
b. 32 # b. FuET—3 3 R
MALE X I /—, Br
G S RN <l DR = e Vi
LT IVTE R
10 B 10 PG a. f =T —3 g VR
a. 8 M AL
b. 32 # b. FuET— 3 P

HEEKE (1%)
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AR E AR B E L 551k | BERGE BRI E b PR R K O T A o HIWr SR
AR A T TR | v TR BHTH, ok (& | SBEkE BRsftAKE | 0.33, 1. 3% KHBBERFHE SNV TVRINT LM | Wales b
Gtk %) 210, & R AEsL] 12 . PHERTE 722 &5, NOAEL % (1959) (&
HUMT 28 12 2 8122 0.33, 1% 5-8% M c& einoiz, H130)
H #1) TIEEHIZO~®
OF 5 7 H RO S B (B INBERE 3
28 HICH A M~ © VE) (237
2 2L FE
@5 21 AICK IS
i~ 7 A 2 PE & [a) &
@5 21 RICKlEE
g~ A 2 L &4 H
DB
@5 21 HIZHEE &
B LU THE LIEOK
T EMA
AFEEMERER | 7o b 5 7 A i /N HEFLME 3 | AR {b/AKSFE | 0.45% HABCTEINZHLOTHY, M | Hankin &
pC LR TERN LD, NOAEL % | (1958) (&
HIWr & e oiz, M131)
A TE A R 7 vk 45 H R i R K LDso® 1/10~1/5 | FHMARHTHH Z &b, NOAEL EU (2003)
PR /A T CE o oT, <ol
G| (Antonova
5 (1974) )
(M3 5)
AT A M R 7 vk 6 7> HIH R i R K 0. 0.005, 0.05, FERAARBCTH D Z LD NOAEL EU (2003)
PR 0.5, 5.0, 50 ZHWrTE ol THIH
S mg/kg {AH/H (Antonova
5 (1974) )
(23 5)
FAEBERR | 7o b AR OERS | IREE A &8 | mERkAkE | 0. 0.02, 0.1, B 5 LI BB LK FEOREENSRHT | RS
Hlz 1 E/ 4~8 It 2.0, 10% Y, Flo, ARBROFEMEZ R T (1982) (&
((Z373 minotZ D, NOAEL #HWrc | 13 2)
20 HIZ XMool
ISTLY
6 il
HL7
i
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<hl# 3 : HEDP. # ¥ % Uk, BEffk REE. #HEERE>

* 63 BERAFVEESRGTO HEDP B E

A HEDP #%# & (ug/kg, ppb)
zH

kA 58

A - B 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

£ 64 EXMIZH (TS HEDP O EERE

GEMS KD DOHEE & 5D DHETE
/FOOD B HEDP %% HEDP 21t & HEDP 58 HEDP {8 H &
a— K (ug/kg, ppb) (ug/kg RE/H) (ug/kg, ppb) (ng/kg RE/H)
VR75 | B3 12.6 0.051 202.4 0.816
VD70 | G 12.6 0.003 202.4 0.041
VD70 | v 12.6 0.006 202.4 0.101
VD70 | E¥ilAE 12.6 0.008 202.4 0.130
HS93 | ¥kt 12.6 0.000 202.4 0.002
HS93 3% 12.6 0.078 202.4 1.254
PE112 | &3 12.6 0.045 202.4 0.716
MO105 | BRI 68 0.014 68 0.014
MO105 | B 68 0.176 68 0.176
PM110 | #&W 198 0.175 198 0.175
PO111 | ZEAWNIE 198 0.001 198 0.001
PF111 | Z&WAE 198 0.017 198 0.017
MF95 | WFLIEAR 68 0.009 68 0.009
At 0.753 3.623
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ENEIZH TS HEDP O EERE

T — ¥ EAEICHIT A EIE
g HEDP#%:£8 FE R - 2% | RRERE HEDP# Bt & HEDP#E Bt &
(ug/kg, ppb) ENRR (g N/ H) (mg/ A/H) (ng/kg K/ H)
L3 202.4 FRH (B = 251.6 0.051 0.92
— AR WNE T %E
BR<o )
BHE 202.4 BeEE (U AR 94.1 0.019 0.35
QR - R okt
<, )
=4 125.5 LA (A, V— 48.7 0.0061 0.111
-V E R
<o)
FENW 2,071.4 =0 25.4 0.053 0.955
FEANNg 2,071.4 R () 1.4 0.0029 0.053
aR 0.132 2.379
x® 66 BEAEIZCBTAAI2 BOHTEIERE
HEFHE HEAEICH T HERE
B ih F 2 U | ERERE - RER | AREIE F 7 & BRI F 7 & BRI
(mg/kg,ppm) EXRGR (g/N1H) (mg/ A/H) (mg/kgfRE/H)
=4 2.79 LA (NA, V— 48.7 0.136 0.002
T —UHEH A
<o)
FEN 8.12 J=ReS 25.4 0.206 0.004
F & A N g 8.12 WE (M) 1.4 0.0114 0.00021
ARt 0.3535 0.0064
=& 67 EAEICEITHEFREO#HTIENE
HEFHE EAEICHIT A EIE
L k5% 5 EREEE - %0 | KRB0k FE i 45 B A P 45 B A
T (g N/ H) (mg/ A/H) (mg/kglAE/H)
TH 35.39 Ll (A, Y — 48.7 1.723 0.031
= AR
<. )
FZEA 103.07 B Al 25.4 2.618 0.048
ES 1] 103.07 WE (Pl 1.4 0.1443 0.00262
aFt 4.4858 0.0814
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M St e — X0 — F, @EEE R O kg « FEUERR T ONTAE R 4 D S
I EEFE RIS BMEE, 20134 11 H (2015 4E 1 H#=E# %)

2 JEAEGHEAE, EFREREANICLR D UM E K& ORI I DR EIZ BT % e hn f
RO BRI OWT, 495 Mg eZ8a (P25 4 11 H 25 H)

3 Peroxyacid antimicrobial solutions containing 1- hydroxyethylidine- 1,1-
diphosphonic acid. In WHO(ed.), Food Additive Series 20, Safety Evaluation
of Certain Food Additives. Prepared by the Sixty-Third meeting of the Joint
FAO/WHO Expert Committee on Food Additives(JECFA), Geneva, 8-17 June
2004, WHO, Geneva, 2006.

4 Food Standards Australia New Zealand, Final Assessment Report
Application A513, Octanoic Acid as a Processing Aid, 23 March 2005.

o MEME, WERILKSE. JEAETEER, %8 MERMISINMAEE, 2007 ; 275,
358

6  European Food Safety Authority(EFSA): Opinion of the Scientific Panel on
food additives, flavourings, processing aids and materials in contact with food
(AFC) on a request from the Commission related to Treatment of poultry
carcasses with chlorine dioxide, acidified sodium chlorite, trisodium
phosphate and peroxyacids (Question N° EFSA Q-2005-002) Adopted on 6
December 2005. The EFSA Journal 2005; 297, 1-27

7 Cords BR and Dychdala GR: Sanitizers: Halogens, Surface-Active Agents,
and Peroxides. Antimicrobials in foods, 2nd ed. 1993; 469-537

8 JEAGEEEEENRELEEMEERERE, BERESE, B UIFHENR
CELTHESNTWA 1 SHADOEFEEHZET AU X MI2WT, BZEREI 0725
H1E, BLEROI2HE 15, Fk2547H 25 H

O EHIA A2 —Tx—2b BEEFEERA BFEORE - REEEA (EEL
H o« B8 CAEEER) 7Y A RN e%iEEKR, V7 XSt 201241 A
Wl

o EIREA L EEa—Tr—b BRHEER BAERN T Ro e
FhYU DA FA R x/UEE200, K HAEARSERA S, 2011 4511 A

11 Codex Alimentarius Commission. JOINT FAO/WHO FOOD STANDARDS
PROGRAMME CODEX COMMITTEE ON FOOD ADDITIVES (CRD23)

12 TPA Database by CCFA. http://www.ccfa.cc/TPA/
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13 Food and Drug Administration: The Code of Federal Regulations, Title
21(Food and Drugs), Chapter. 1 (4-1-12 Edition) §173.315 Chemicals used in
washing or to assist in the peeling of fruits and vegetables.

14 Food and Drug Administration: The Code of Federal Regulations, Title 21
(Food and Drugs), §173.370 Peroxyacid.

15 Food and Drug Administration: The Code of Federal Regulations, Title 21
(Food and Drugs), §170.100 Submission of a premarket notification for a food
contact Substance(FCN) to the Food and Drug Administration(FDA).

16 CK[EG A E S S, BFEREE R ORRANCES S o WE GEFEEE, 1 —
tRaexyF T —1, 1 —URAKRUR, 47 2 oW, Bk, @Rk
F) O AR EIZRLMEE, 2015 412 A

17 Steptoe & Johnson LLP: Safety Assessment For Use of Peroxyacetic Acid
Antimicrobials on Meat, 2015

18 COUNCIL DECISION of 18 December 2008 rejecting the proposal from the
Commission for a Council Regulation implementing Regulation (EC) No
853/2004 of the European Parliament and of the Council as regards the use of

antimicrobial substances to remove surface contamination from poultry
carcasses. Official Journal of the European Union, 13.2.2009; L.42/13-5

19 Australia New Zealand Food Standards code- Standard 1.3.3- Procesing Aids

20 Wih K EZER  WIRHNE  @EERRRA Lk CRRANCE A S o mE Gl
Fifig, 1— b Re¥vxF VT —1, 1—URAKRVER, 47 % B, EE
2, LK), 201546 H

21 Some Antimicrobials, Antioxidants, Emulsifiers, Stabilizers, Flour-
Treatment Agents, Acids, and Bases. In WHO and FAO (ed.), WHO Technical
Report Series No.339, Ninth Report of the JECFA 1965, Specifications for the
Identity and Purity of Food Additives and their Toxicological Evaluation
1966; 20: 15-6

22 WHO and FAO (ed.), Technical Report Series 539, Toxicological Evaluation
of Certain Food Additives with a Review of General Principles and of
Specifications , Seventeenth Report of the Joint FAO/WHO Expert Committee
on Food Additives, Geneva, 1973; 23-4, 35-8

23 WHO and FAO (ed.), Technical Report Series 653, Evaluation of Certain

Food Additives. Twenty- Fourth Report of he Joint FAO/WHO Expert
Committee on Food Additives, Geneva, 1980; 12-4
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24 Saturated Aliphatic Acyclic Linear Primary Alcohols, Aldehydes, and Acids.
In WHO and FAO (ed.), WHO Food Additives Series 40, Safety Evaluations of
Certain Food Additives and Contaminants. The Joint FAO/WHO Expert
Committee on Food Additives, WHO, Geneva, 1998, IPCS INCHEM

25 Peroxyacid antimicrobial solutions containing 1- hydroxyethylidine- 1,1-
diphosphonic acid(HEDP), In WHO(ed), WHO Technical Report Series No.
928, Evaluation of Certain Food Additives. Sixty- third Report of the Joint
FAO/WHO Expert Committee on Food Additives, Geneva, 8- 17 June 2004,
WHO, Geneva, 2005; 26-33.

26 The Scientific Committee on VeterinaryMeasures Relating to Public Health:
Opinion of The Scientific Committee on VeterinaryMeasures Relating to
Public Health on TheEvaluation of Antimicrobial Treatments for Poultry
Carcassess, adopted on 14-15 April

27 Kuropean Food Safety Authority(EFSA): Assessment of the possible effect of
the four antimicrobial treatment substances on the emergence of
antimicrobial resistance Scientific Opinion of the Panel on Biological Hazards
(Question No EFSA-Q-2007-203) Adopted on 6 March 2008. The EFSA
Journal 2008; 659, 1-26

28 Kuropean Food Safety Authority(EFSA): Scientific Opinion on the
evaluation of the safety and efficacy of peroxyacetic acid solutions for
reduction of pathogens on poultry carcasses and meat (EFSA Panel on
Biological Hazards (BIOHAZ) ) published on 13 June 2014. The EFSA
Journal 2014; 12(3), 3599

29 Kuropean Food Safety Authority (EFSA): SCIENTIFIC OPINION Calcium
caprylate and magnesium caprylate added for nutritional purposes as sources
of calcium and magnesium to food supplements. Scientific Opinion of the
Panel on Food Additives and Nutrient Sources added to Food (Questions No
EFSA-Q-2008-017, EFSA-Q-2008-018) Adopted on 5 June 2009. The EFSA
Journal 2009; 1146, 1-20.

30 Food and Drug Administration: FCN140: Use of Peroxyacetic acid, Acetic
Acid, Hydrogen Peroxide, and 1-Hydroxyethylidene-1,1-diphosphonic Acid As
An Antimicrobial Agent on Red Meat. Final Toxicology Review. June 13, 2001

(RAFE)

31 Food and Drug Administration: FCN00880: Use of an aqueous mixture of
peroxyacetic acid, hydrogen peroxide, acetic acid, and 1-hydroxyethylidene-
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