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I

ek (BRAEm) & LTHEHIN I TR EFE#E/K ] (CAS No. 13517-11-
8 (KHiE &R (HOBr) & L0)) T2\ T, BHEABRAGESZ W TR M dH R
FFA 2 SEHE L 7=,

S W7o BRBR SRR 1, BN TR R R K ) OJFREFCH S 1,3-27 v E-5,5-
CAFNLeH A (DBDMH) OGEHTHD 5,5V AF X AV

(DMH) ., RAWSE2 w5 E & LB e, )KEBRG#ME, BN, A%
EEMEFICEATHIHLOTH D,

Wty TR R FEE/K ) X DBDMH % /KIZEEfE L TR O D, IR FR %2 TA%
TETDHRKEBEERTH D, WY RIEEFRAK] FIZIX, D TH 5 IR R
DIEN. DMH BN EEN 5,

BAZRMNY RERERBK TS5 &, BRAREOFEYOFEIZLY
WHRFRITHECIC BRI E B I D Z 20 b, RREmIZIE, 2P E ]
DMH 738+ 2 FEMENH 5, £72. FAO/WHO (2008) (2B W T hU A X
>~ (BDCM. DBCM kO 7 mERILL) FORBRRIZOWVWTHBRFT SN TN

IEL D AEMRHES S LTE WY TRIERZRRAK) Oeltz2 e+ 5
[2¥% 72> Tix, DMH kOB F%*ﬂ“éuit%ﬁﬁkrfa%ﬁdb ARSI TR
RAMK] OZEMICET LM 21T 2 & & L,

B, FU e X% (BDCM, DBCM KON 7 mER/LA) MOREZERRIZOWNT
%, B ZEZBER TENEI 2009 4F KON 2008 HHZFHE A THON TRV, fEE%
FEEFICLAUE, 2L, ZRMICBREELECIELHTRAAITRD AT
Nk InTVD

1. DMH
DMH DORNEIREIZ AR S F0 R 2 et L 72 #s R, DMH 130/ I S, 1 F
EAERBEZT T, REMEOEEEITIRFICHRtEN D L& 2 b,

ARMFHAS & L TiE, DMH IZOWTAKRIZ & - THRERIE & 72 2 857
PRIZZ2n o &Il L7z,

ARELFFHA S & L Cld, DMH o2 mEM:, EE 5w VB AT O
PR AR 2 MR ET L 7o s SR, v R A TRk 2> 5 . 100 mg/kg (RE/H 2 DMH
® NOAEL E¥Wr L7z, F72. BNRAEITED v Il L7,



AHEMFAES & L CE.DMH OB EIZB T HHEE — HEEEE (0.014 mg/kg
KE/H) #8%E 325 L, DMH © ADI 245E 325 Z &AM E LI L7z, AR
IR & LTk, v 345350 NOAEL 100 mg/kg K#/H % ADI
REDRILE U, 224235 100 THL7- 1 mg/kg (AH/H %4 DMH @ ADI & L
77

2. Bict
FALY DOERNENIEIZAR D H AL 2 e LIz R, B, mick< & 8%
D —EB X PR R K OSBRI SRS AT L7228, AR N IR B 1t HR R B L 0 K)o
STz, BALMIIIEE AR L, BEO DR F~EBIT LT, £, Hth o
BEMEWIE E B o mAEFRERE < 720, Ebn R O ez 2
ERIFTEEZ LN,

ARMRAES L LTL, BEMICOWTERIC & > TRERIBE L 72 2 BI85
PEIE 7220 0 Ll L7z,

AHEMFRES L L. B tmoattmit, E®R S, AR A E R
e MBI 2 RORER G Z RS LR, B M AR5, 9mg/kg (K
H/H (BAbA 4 & L) 28D NOAEL ¥ L=, £7o. RN
WZDOWTHE, BB AMERER TR ONTZFTRIZOWTOFEMIZIAITH Y | Kl
ITHARORBR THL7-0, BALWORNANMELZ W52 LIZRETH D &
I L7,

AEMFAES E LTI, 2o nEIcs T 2H#E — BERE (0.018
mg/kg KEH/H (B A2 L)) Z2WET 5L, B ADI ZRES
HZENME LA L, AEMFHASLE LTE, B M AREBO NOAEL 9
mg/kg KE/H (RAbMA 4> & LT) 2 ADI BHEDORME L, 25k 10 T
FrL7- 0.9 mgkg (KE/H (BALMA A4 L L) 28D ADI & L7z,

3. PUNAAZURURERE
AREMFHAESLE LTIE, P a2 oD 955 BDCM AT DBCM (22T
I, BB O R, RHEBAU T ThHo72Z 06, P g A X 225N T
17 2 ERILLDIRITONTHE LT,

Wiy Tk Rk ORI LD 7 aehR/LAOHE — HEHREIL 0.214
ug/ A/H (0.0039 pg/kg KE/H) EHrL. 2009 FFORNLEZE2EEHSD TDI
17.9 nglkg (RAE/H % TS Z L 2R LT,



N

AREPFHAS & UL, Y TR R FEREK ) OFEHIZ L2 REHBOHEE—
AR % 0.037 pg/ A/ (0.00067 pngkg RE/H) &HrL7-, 2008 £
mEZREB SO RB O LUL, BRALY A7 L1 104, 105, 106(Z
FRY 4 AEEEIL, T, 3.57, 0.357, 0.0357 ug’kg RE/H & SH T3
ZE0n, Y TREERSEREK ) OFHIC X 5 RFEBOHEE — HEREIL, 7
WAU AT LyL 106 IZFY T 28 EEE RS 2 & 2l L,

. Y TrBEEREEK]
Pl bEzaEE 2, REMFHES S LCiE, I TRIERZEREK] 2OV T,
W & U CHEYNICER SN D56, ZaEICREIT iy &l L7,



I. FHMEXEEEOBE

A, BAEGEEIC TWRILRFEREK ] OUIY E L COHRE KOS IELED R
ExEE L (UUT HRESERES] LW o,) X0 TR R FEE
K] OB ETIE, EFE LT IRME, 1,3-078E55VAF L X
N ENKGIETHZ EICEVBEOND, RRFEREZ LT & T 2 KEKRT
b, AL, WHRERAKD, RERERKL, REREBRKILH D5,
LInTnW5b,

FRESEFFT I, Y TR FZREK] ORI THD 1,377 1 E-
5,5~ AF /e X A (DBDMH) WIIKIIMA =86, MAKSfEL, Wil
BEWE 257 L 55V AF X bAoA (DMH) (CAS BEF&E 5 77-71-4)
B 19 FMERENS EENTWS, K 1ICEROEREZRT, (B
2. 3. 4)

1 REKFEBKDERK

CHs /o) 2 CHs
CH3

Hzo O
— 3 2HOBr + CH3—|—(
Br—N\n/N—Br HN\n/NH

O

(@)
DBDMH DMH
1. A&

BEEr (RAZFKm) (ZH2, 5)

2. £%4
4« kil R FEEK
524, Hypobromous Acid Water
CAS %gk# 57 13517-11-8 (KRR, L7 A%m & L) (B2,
6)

3. 7F=H
HOBr (KRi&R&Ele, E/Z2A2srE LT (BR3)

4. BFE
96.91 (ZfR2)

5. MHIRE
FRESEFEICL 20 TIREEFZEREK] ORSHRKEE T, E8L LT

L At THO SRR OWTIE, BIEE 1 Ic4 B 25T,

8



RERFWK TIZOWT, IR, A RFE 756~125mglkg & ie, |, KRR
TR T OWT IR, AR 350~450mg/kg & & ie, |, Rl R FEEEK
MiZHOWT TARSIE, B2R#E 730~900mg/kg #&te, |, Mk LT, [ME~
RHEEE DR T, IZBWORRWND IO T NIFERRIZBWWRH D, | & ST
W5, (BH2)

6. BEM
(1) RERFRBOLEM
RESHEGFEICLINT, RERBROZEERBRDERMINATEY .,
DBDMH 7> & ARk U 7o Yk i R 38 1 D A 2 R FR IR FE ORI 2 b 23] E S
TW5, ZOREE, =R T 38 K% THL AR FIREICE(IT /<D, IR
& Uk RFWAKE O D55 OREMEIZOW IR RN & S
nTnd, (2, 4)

(2) BRAMERORERZHROZENM
FEE SIS LAUE, LR FE K O EEITRRILEIIIC L 2 b D
ThHY, BRNZRIERZRK TAHT S5 & BRREOAEYDOFEIC X
D WHRFIRIT, BN RO E SN D LS TWD, LIzhi»o
T, WA TH 2 RBARMENIIITEED RAC DTRE I 5 /TR & 5
LahTnsd, BH2, 3. 4)

7. BEYESE
(1) DBDMH
@® DBDMH
2008 4F, [EE#H A AR SR (FAO) M OMEAREHMEE (WHO) &
[FE %43 (FAO/WHO) (2008) (23 C, DBDMH®W4 & (A4
WA OFHMEA R SN TEH Y . DBDMH IE K UIBNTHIRE SN D T8,
BRI CBOWTERNREICFEELRWNEESNTWDS, (B2, 3)

@ RitF UL
BESFEEHE LT, WHEFEBKOFEECTHSH DBDMH (21X, R~
i LT, KT 2% (20,000 ppm) FREDRALT U 7 ANEEN
HABEMERH D LI TS, (BHE4)

2 ANRFBREIZOWT, PIHIE 439 ppm, 18 KFfE# 439 ppm, 38 Kff##% 432 ppm & SN TV 5,

3 ORFHMETIL, LAF, B WRY | BMEES-1 THEEFEOAMOEKRE LTHWD,

41 EAETE RERFERAK] & LTHRIMTHEESND RIARTH S0, FAO/WHO (2008) TIEFED
DBDMH (c>WTE &N TV 5,



(2) DMH
REFEFE LT, Bk (p8) o Lkv | MY TIRHER K
21, ERS THDORIRFERROIZ), DMH NEEnsd & ShTnb,
DMH {3k HL R RIK I BN TUS 2R ST, 7o, KR mTh L&A
KRIEIRE T DARERHD L SNTVD, (B2, 3. 4)

(3) FYnNOr*2>, BRERE
@ +rYNBAZY
FAO/WHO (2008) (Z XX, DBDMH % & REEEIZHWZHED b
Dona AR DIEAIZOWNT, 7 afR/bAIKEKFLL EICEET S
i hnEEnTnwWa, JrEevsuua ALy (BDCM) KO 7 m
Fr7nunr A% (DBCM) IZ22WTix, FDA OB EHI S | REEIX
BMHBARAL T THL E SN, 7RERLACOVWTITAEDOFE AKNT
0.005 pg/g. 4T 0.00006 pgl/g NI D LTSN TWS, (BR
3)

@ R%BEk
FAO/WHO (2008) 2 XX, & AW%, DBDMH % HV CTALEE 9
iR T, BIEMICIE, DERORBBNERT DARERH DL DD,
BEFITEARBRIAITH Y . FHEERE CRL T Z ENTHEND -
. BERIIEE LN STV, (B 3)

8. RAXHENDEEE~NDZE
FRESFEGEA IS LT, REERBEMROBREEHITRIEERIC L 2 b 0T
HY ., WHRAMPNBRAREIEMT 52 LT, TORNEKmONFE 2R
I~ v 7 AT HAREMER B D & ST D,

D XRERFREELE (FCN792)

FCN7926)\Z X, kiR ZE L 300 ppm T 30 BHELFE L 7=4A K
KA ONWTF AL EY — VR CE (TBARS) fl® & Vg
g~ v 7 7 4 VRAIE STV 5D,

ZOFEF, TBARS TNV T OB S bR ST, B v~ 7
AT, U LA UEED 4.5 %05 1.4 %I LT=s, LMW
ThE, AEEEE & REREHIIZIERIZEThH -7 STV d, A FCN
DOJEHE T, YLD OWTIIREB OB 2 o T2 b OO Hal 4T
D=, BREOHIR THLAREMELEZOND E LTW5, FDA i1,

KETIE, —EBOEImEIZ S\, EHREEEIC FDA ~O g « Sz 87~ ECHANEO D
(Food Contact Notification (FCN)) #2330 . DBDMH ([C>WCIEE%® FCN A3 Eh T\ 5,
HEH O TBAIZKIST 2B O % B L, o (&) BLRECHIETH D,

10



ZNET, BRXIIFEE VRICHW DB OREAIOFEAh O T, RENIE
Ta7 7y ANVOFEREUIRO LN TELT, INLOFTERNG, il
RERTHRD LN RIEMEREO L O T, BT a7 7 A4 L ~DF
BliIenwbolflrans & LTS, (BH7)

Q@ BERUEHNSDHEA (FCN334)
a. BERAERDERIE
FCN334 |2 L ED, FAP (Food Additive Petition) 4A4433 235

WT, FXAORER ORI 2 #iEFEmE (150~1,200 ppm)
L OMEFE (BBHEK L OMEFERT 25 ppm, XM EIKF 50 ppm)
JERIZ K DR LD DWW T, FABLORIHE TO TBARS fEAHIE X
NTW5D, ZORRE, ZEADKRER ORI 2 8EITHRELIC X
HEEAL DB R RE W EfEEm L TV D,

F72. FEAOPEHNEEE TOHZE 50 ppm O CIIRE I
7~ F % D TBARS fHIZZE LN 72 & STV 5,

FCN334 (Z XX, R H#ERE & kIR FZ R OBRLETTEMIIZEN
i, 149V, 159V LIFER—THDHZ LD, WHRFEREF X
ASLBEG DB HIKIZHE R L1256 OFifiEFE < AWRFICA U 5 AlRetED
o HIRE R LY O BITHEFB U AT o 1256 L IRIERERE B 2 b,
FHELREONNENC L 0 B U 2B bR & e, RE 2R B 320 &Il
EhTW5D,

b. lgiE&D /DS 1k

FCN334 (2 L3, FAP4A4433 128\ T, BIER 7 vt 7 7 A L DFiEd
OfER, HHERBE-SCHBOLEICLD LEXONLLMITITE A LR
ARV (NGAYR

FCN334 |2 L 11X, FAP4A4433 2B W T, HMBUH AT - F X AW
MOREE 2 Lot LR R. BHRAE (HEE) 16 ppb (28T,
YA OFEIIMHER TE o2 L STV 5,

FCN334 |z LU, H#E (F1835.5) & R2#FEF (A& 79.9 OHT
BEOBEWG, RIERER 100 ppm (AIRBEEL L) O HEE

7 FCN334 /%, DBDMH 2 %R FZRE 100 ppm TREAROF 7 —KIEHAT 2 B TRERH -7 b
®, FCN334 (2 ki, JEii#E 25 DBDMH =0t 0D TBA L IGHEE T v 7 7 A VDT — 2 O A2
Mo 7273, FDA X FAP4A4433 (Use of acidified aqueous solution of sodium chlorite in poultry
processing) OEFWNHIZ L DT —F 2B LIz ST 5,

11



IKEEBE (USDA) TES L AREZRE 50 ppm L0 HENC
K<, IR RER L IR R FZEFROKGEITHEE L TWA Z &b, ~na s
A DAERRIZONWTHRBETHD &EINTWVD, (BHES)

9. BLERESE
FREEERER U, i NRILRFERE/K) 1. DBDMH O —E &% /K
Wi L ClRES NS L LTW5E, (BH4)

10. AERUVHENEICE T HEAKR
(1) ZEMVEIZETHERAKR
WAETIE, #mY TRIEREMK ] IRIEETH D,

(2) #NEIZH T 2ERIKRR
D XEIZHITZERKRR
KETIX, DBDMH (oW ik, BROMTEAIE LT, FCN flE D
T, £1OXHEHARRBDLN TS, (BFER9, 10, 11, 12,
13,14, 15, 16)

# 1 XKEIZH1T5 DBDMH DFEAEE
Eb=S &

oK. DAFERCIEDOR, FHER. | &R 900 ppm Al
SR RO, WIS OTFICH WD | (ahm e
IKA~DAE
(st Z IR DPEE K ~D1FE ] B KIEE 500 ppm AT
(A RFIREE)
RIS I Z BV T L RIHTE, A0 | BRI 450 ppm ARl
g DIHEE . KBRS DR ~DfEH (i %h A 3 )

Q@ HFFIZBTFBERKR

J1 & ¢k, DBDMH X, BRAOMIEAIE LT, FRORED &K~
DOFEANEO LILTWD, ITEHIE LT, FERORSLEGZ TORR
LB FRIZ B 1 DR E OFLILIZHOWTEBINZ, 22 DL BV NS
ncTns, (17, 18, 19)

X2 HFHICHE+5DBDMH OFEHEE
& fifi &
A LR, BETD, A2, EBAy AL OME | 300 ppm LA (A Rh R FRREE)
FR~DfE
RS BELHESEH DT 7 —K, EK | 100 ppm LA T (HREFERE)

12



DARZZT & D P, kil
1. F MO T —f%
fif H

Q@ FA—RFFUFRU=Z21—C—F U RIZEITHFERARRT

F—A RV T7 R R=2—Y—F 2 FTiE. DBDMH 25>\ T, &5
24 H%) (Food Standard Code) (233X, MTBIAIE LT, £2TOR
m~DOFEANRE SO LI IZRO LN TS, (BF20)

X3 A—RAFFVTFRU=Z2—P—F 2 FIZHEIT5H DBDMH O fFE AE
XA R R IRE
2 TORN DMH : 2.0 mg/kg LATF. BAb#) : 2.0 mg/kg LLT

@ BFERMIZEIT2ERRR
RPN i, Wil R3EFR/K & O DBDMH O£ S ~DFE XS 5T
ATAN

11. EFEEEZEFICHSIT 55
Wiy [k i 534 &7k ). DBDMH, 24k, DMH, kU e 2 %> (BDCM,
DBCM K OY7 v Eh/V L) L OREROEBHEEEEICB T DA A2 £ &
7,

(1) EAEIZHIT S
FETIE, Y kR FEREK] . DBDMH, 24b#) K O DMH OFF
AT TR,

@ BDCM
2009 4F 8 H. AWM EZEZESIT. BDCM I2oWT, BB KD

IbEWE L LCEME L. TDI % 6.1 pglkg RE/A LHEL W5, (B
H21)

@ DBCM
2009 /£ 8 H . BN LE2ZESIT. DBCM I2OWT, EHECE KD
b5 & UCEEli L, TDI % 21.4 pgkg (AHE/H LBREL TV 5, (B
2 2)

13



® JaEHRILL
2009 4 8 A, BMEZEZERIT., 7 BERNLAICONT, HERGEK
FOfbFE & U CEMi L. TDI % 17.9 ug/kg KE/H EREL TV 5D,
(ZH 2 3)

@ R%Bk
2008 4£ 11 H, BMEEEZERIE, RIERITONT, HEEEDKF O
fbsE & L TR L, IERD A LIRS L6 o TDI & 11
ngkg RE/H, BOBAMEZEREE LIESGAEORBALZ=y N AT %
2.8X102/ (mgkg FRE/H) EREL, BHAY AT UL 104, 103,
106 IS 3 2 lE a2, 24, 3.57, 0.357, 0.0357 ng/kg 1A/ H
ERELTCVD, (ZH24)

(2) ERFHEEAIZE T 5
Wy Tk RZREEAK] & L TOREIF ITOI TV,

@ FAO/WHO

2008 4=, FAO/WHO & [RI#MZE&#1Z. DBDMH % &ie, &iuAERE
KOS LTI HW LB FHRZAEREANEIZOW T AT > TV 5,
DBDMH 3K CofR L, B L7222 &5, DBDMH & LTo
M2 ST, i TH S DMH., Ak SN s A fEOH S F U Na
A%y (BDCM., DBCM KOV 7 a2 EHR /L) ROREFZEEIC OV CEEMN
RENTWD, 2B, B OV T ORI Thh Ty, (B 3)
a. DMH

FAO/WHO (2008) (= L+uiE. DMH 2o\ T, KFEatEitbiro 5

Hix HIEV NOAEL T % 100 mg/kg AE/H & DMH OH#EE e K5

T 0.013 pg/kg KE/H £ ORNZIFAEY O~— > (8,000) NIFHET

L2 LB, B FORFEEOBREITVWE LTINS, (BR3)

b. BDCM
FAO/WHO (2008) (2 XX, BDCM 2o\ T, 7 v b 2 RO
Fe 5B (NTP (1987)) 2B W TRNAMENTERD Hi7z 50 mg/kg 1K
#/H & BDCM OHEE i KT 0.001 pe/kg RE/H & OBICITAHY
D~—r (50,000,000) BFEETDHZE, ~UAKDT v k2 4F[H
Bo&5RER (NTP (2006)) 2B\ CThmHED 25 O 36 mg/kg
KE/HETEERBDO LN TN 205, BDCM Ot ~
DFEFE EDOREIT 72 A Al EethlIfimed TIRW ERE SN D E L TW5,
(M 3)

14



c. DBCM
FAO/WHO (2008) |= L #11%. DBCM O#E 7 i K 2B & 0.001 pg/ke
KE/HIX, ~7 X 13 AMKOEG5HE (WHO (2005b)) # X2 LT
SN 7- TDI 21.4 pg/kg IKE/ A 22 FE% = L 425, DBCM @
FeEIN e b O EORBSIZ /R DXV E SN TWD, (B 3)

d. 7AEHRILL
FAO/WHO (2008) (2 LT, 7 aEhR/L A0 ERKEFER 0.013
ng/kg KE/HIL, 7 v b 13 MR O EG5HE (WHO (2005b)) % 3
IZLUCEE SN2 TDI 17.9 pglkg RE/H ZHY TRIZ Z L, 7
2ER/VLADEENE N ORFE EOBRSIZR S AREMIL W E SN T

W5, (ZH3)

e. REEE

FAO/WHO (2008) 1 ki, kb (p10) o E BV, BRERICIIAERN
W L2 hh . B PO FoOBRSITRnE SR Tnb, (1
3)

@ JMPR
1967 /£, FAO/WHO & [ EHEMFEaH (JMPR) 13, B
4> (Br) ® ADI & LT 0~1 mgkg (KE/HOZE)E L, 1988 412 H
gL Tns, (BZH25, 26)

(3) XKEIZHI+SHEE
I TR FEREAK] & L TCOFMEIIITHI TV AR,
KEBRE#T (EPA) (X, ~obe X2 o %8 (DBDMH., DMH %44
D ET 5 114 DibEMEGTe) ICHOWT, Tl v, Afhm R 217 -
TWa,

ORRAY =1 =5 7 2 %2 |
2004 ., EPA (. nm b X2 bAoA VHEIZHOWTEHME L. cPAD®
(chronic Population Adjusted Dose) % 0~3 mg/kg (RE/H . AFEKFHA
(28 D P L 0~1 mg/kg RH/A EREL TWD, (B2 7)
2007 4, EPA X, e X2 M VHHIZOWT, 2004 4EO R % 2
BLTWD, (BHE28)

8 =

FEMRELELRVWEL LT, v 240 ppm (12 mgkg (AE/H (RAbMA A L LT)). & b 9mgkg
RE/H (B A A e LT0) EENTWADR, ZRBHITTRH
O B EDHEMITH T D ADIITHYS 4 5 $5HE

15



(4) A=A +SU7 - Za—2—5 2 FITH T S5
@ DMH
2000 5, A=A R T VT « =a—U—F 2 FAIF (ANZFA) 007%,
DMH (2 5WTRMii 2170, ADI % 0~0.025 mg/kg {KE/H WD L5 E L
s, (ZH29)

20124F, A=A T VT » =2 —T—F » RAMEYEKR (FSANZ)
I%. 2004 -0 EPA IZ351F 57l % &7 L. DMH @ ADI % 0~3 mg/kg
{REE/H AEFRRENIC S 2 &ZEICR L 0~1mg/kg (KE/H LEE L TV 5,
(27, 30)

(5) ERMIZH 1+ 5L
EFSA iZ. DMH K QR DWT T OWT & FHiIEAT > TR
B, B HOWTIRIEOFEEICET 22 RiE—&
(pesticidetoxicological reference values) (2, JMPR IZ XY B E S 4L
7= RBAe A 4> @ ADI 0~1 mg/kg (K&E/H BSE ST\ 5, (B8
31)

1 2. FHMBEEFOZERE
Ay W TREERZEREK ] 12OWT, BEAREE ICELEINY & LT
DR TR OB IEMEDOR T OEFEN 2 S, BREEI IR Do
EPOREEIEAES 24 £FH 1 HE 1 5OHEICEKSE, RALEZEE
X LT, BiEFEETHMOKER e SN DTH D,

13. HAMYPIEEDHE

JEATHEE 1T, RivZETEDORMERZETANR R OB EZ = T 1214
2, N TIRELRSEEEK ) I OWT, TREERFRKIL, BRRORE&AREO
HEOLSMZEER L CidZe 6700, RERFEBAKOMEHEIZ, REL LT, &
W (BERZERS,) Z& > TULRIER SUIEFERK 1kg (22 0.90g LT,
BERIZH > THRIER UIMEER 1kg I2OX 0.45g LR TRITHIEZR S 72
W, ) BOMERAEEEZZRE L, I E L TORED G R OB EEDOR T
ERETLLOTHDLHELTND, (B2, 5)

0 A=A T VT « =2—U—F 0 FEGE (ANZFA) (% FSANZ ORiH OB TH Y . 2002 £ FSANZ
AT LT,

U RESEFHEICLINE, REROFEERBOERBE LN TV 27o, Zefffi s LT 2,000 258 A i,
ADI NEEHERVMEE L TERESINZEEIN TN D,
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I REMIZHRLIMNEOBE

REFEFEE DI, BNy Tkl RFEWEK ) TR R FERRIZ OV T OHG
TR S e o Tz,

ARAFAE S & U TiE, Bib (p9) O ENE K OBEEME S IR DM RE LY |
Wy TR FZREK ) OZEMEREFT 512472 > Tk, DMH KOEEMIC
BT 2aiEz2 2T 52 & & LT,

F72. b - m X% (BDCM, DBCM ;U7 mEHR/NL L) KOEFZERRIZ OV
T, BREWEEZE S TENZEN 2009 4 K O 2008 4FIZFHI M TN TER Y | &

EEEFEICIE, ENLBEOH - 2m AT T RnE SR Tn5,

1. KRAERE
(1) DMH
@ FvHMIHBFIZRIR, 2. KERUHH (HPVIS12 (2013)
(Resnis and Craine (1983) (R2%). GLP))
CD 7 v b (FHMEREA 5P8) (2 [14C] DMH %2, £4 DX 9 72 h
FEAsE L, HERRGIR DG T 28BN E i S T\ 5,

&4 RHEHTE
| R E 20, 100 mg/kg |

ZORER, BH% 6 HETDT v MDOHEY R OEMERICK T 5
PR Z A3 Lz 14C OEINEIT 95% TH Y . DMH 120 S 1
TlEEAEMRHINT, FICRFICHRE Sz, MG TEN
EhREICMEEITRD Do Tz,

JRAPPEIESRIT 91% TH 0 . F 5% 24 FERILINIC 88% 2 it v, JR
HCIIB S DMH B EERJitm CTh 7=, Z O 1 FEOME
R INFRD v, RPN EED 2.56%% Tz,

20 mg/kg EHHEICEIT D UC DM 2T & 2 A, 2 TH
REDO R HETX 20 ppb AR TH ¥ . 100 mg/kg F&5-FF Tld. ME D EE
DN M OVE R CRE O DITe Dy, AEREMETIX o Te, BEOF N
M & LT, RO BT BE DY VMR A3 L S AT AN B AR P L
ML LRBRECTH-T-, (B3 2)

12 peip s gish f s JuE, EPA OB pE B b W B AEAfi 5 #: 2 2 7 2\ (The High Production Volume
Information System(HPVIS) % AV TR R 21TV, BBROERNAEZAF LI E LTS, Lk, RV AT
LNHDOBMRIZHOWT, THPVIS (2013)) &it#id 5,

13 FEMIE AR BA
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Q@ FvhzZBETFTZRIR, 5. RERUHE# (Selim (1991) (R2
). GLP)
CD 7 v & (FHMERES 5P8) (2 [14C] DMH 2% 5 O L 5 e 58
ZRRE LC, BRI O SUIFRIRN IR 592 4 SORBPERE ST\ 5,

x5 BEHERE

A1 | RO E 100 mg/kg (A

AER2 | HEREOEHE 1,000 mgkg (KHE

FAER DR & : 100 mg/kg {AHE/H

Ak 3 14 AR OIEEH DMH O 5409, HE|OFE
ik DMH Of% 0 # 5

bR 4 | HEFEFIRNISAH 2 © 100 mg/kg (K&

ZOFER, F5- 7 B ETO 1UC OPEHERITR T T 90~96%., HF |
T 14%LLFTHY, &5 7 BRRICEIT D8 0 14C 7R &1 0.2%LA
T Thoto, MERETWRIL, 54 K ORI ZE DI A DL o T2,

Fo. REBBERED 97%LL HiZE A% DMH TH Y . s
2D 0% ETH o7, RYPHE T v 7 7 A iz onT, Bk 1~4 K&
OMERERT COEWIRD e o T, (B3 3)

Q@FELH
LLEX D DMH F0ELCHICHIL S, 13 E A R 2209, RE1L
EoEEFICRTICHES WD LB 2 bR,

(2) Bie#
D IORIZETBZRIN. 2RV (Séremark and Ullberg
(1960) (JMPR (1988) T3IH))
SR 2 BRTOMR~ 7 A2 [82Br] BALT V€ =17 A% BRI ARN
B L. 553tk ~48 WM& 21T D BEMW) M OSRGOSk~ D 5547 % A
—hTVHTTT 4=k DD RN FE N ST 505,

ZORER, 82Br OFMITIE < | R 2BEITENTH o 7o, R
FEITREDERE L. 2 < OOk TIRE %2 ERl- 72, 82Br 13tk 412
AR RACBAT LTz, HURIRIC I 2 IR B X el Ay o 7228, I
BEZHEDZ Eldholz, 82Br 3 AZEE L. Z2< D RHFOFH
RS L2238, Z ORI REW OCE TIRE L VKo7, (B2

14 1~7 Hi 100 mg/kg KE/H, 8~14 HiX 80 mg/kg {A&E/H
15 R, BEmEIIARE20g TR 1mg EORHERHDHZ Lnn, K50 mgke REEEEIND,
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6. 34)

@ FvhIHBITIRIR. FHREKH
a. v MIHITHRIN, KB (EREEF M)V LEIZELDSES)
(Rauws and van Logten (1975)) (JMPR (1988) T5IH))
Wistar 7 b (#f 30 PB) (Z&8ALT N U 7 A (2,000 ppm) AL
Btz 3 BRI G%., REFLUEKIZ L D/E/IT Y T A8 H
%4 10, 28, 55, 91 XN 144 mg/ BICZfb & T, 14 A E TR
) D i R FE 0 2 [ E 9~ 2 3R AN Tl S LT B

ZORER, B ORI LT R U v A 144 mg/ A1BREET
2.5 H, {7 FY 7 A 10mg/ HEBEEET 25 HTH V| H LB
BIZLY 10fF0E#HNEBDO Nz, (26, 35)

b. v MIBITHIREYDIBEFEEME (van Leeuwen 5 (1983a)
(JMPR (1988) T5IR))
iR v b (MESHE T UE, SRR IR 6 DX 5 R GHEZ R
ELT, BT MU ULz 77 ARRERE L, &4k 20 H O R
W OWRFZ2 VT, Bk R Y U ADREE RN e 25
MFERI TN D,

x6 FA=EEXRT
FERRE | 75. 300, 1,200. 4,800 mg/kg &EH

FORER . B0 B E T REY) L B CIRIERISETH Y .
FHIEFDORFIZB W TR BEBEMIZFEL TV RN E STy
%5, (BHE26, 36)

c. 7y MIHBTHRIN, KBH EREBIEFT D LEIZKSEE) (van
Logten » (1976). Rauws (1983) (JMPR (1988) T3IA))

Z v b (BBEMERER 10 VT, RAEARH) 12, EEEC) BT (8
g/kg BEH) KOMEHE LY B I0E (1 g/ke &Ef) ZRE L2 LT,
Bk MY oA GEFEEAEEREE 0. 75, 300, 1,200, 4,800
KO 19,200 ppm., (B L B TEE 0, 8, 31, 125, 500 & T 2,000
ppm) % 90 HRREEEG L, BALW O M i i 2 01E 3 5 3B
FEhi KTV B,

16 BApF N 7 LB GBIAARE D M P EE X 0.55+20.46 mmol/L. 3 #fi# Ti% 8.57+0.57 mmol/L ThH -7~
LENTWA,
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Z ORGSR, AT ORAWIRE L, EEE BRI TR E
3 W £ TIZ, Bt G TIIER G 8 Wit L TIZ7 T F—IZ
EL7z, ¥, 77 b= oMb o R eREZ, Rt U v
LOEG BB L TN L7223, IR L B3 5 0 77 3 @ H 1
L BB LY 10 f5RE S > T2,

£, B OB O RAEIRIEICOWTHRIRTH 72, (M

26,

@ F&o

37. 38)

UEXy, BiREnzRAemiE, mPick< & EED, —FITPHRH
P8R M O HR RIS RBAT Lo 2y, MRR IR EE T PR EE L D Ko T2, B
Wi hefiz 2w L, BE»OIRF~EBIT Lz, £, It &
BRI E R O MAE T IRED = < 720 0 HAEY s RALY O P
(B RETLEALNT,

2. 5%
(1) DMH

@ EfLEh

DMH (283 2 8@t ORBREEILZ, BRTOLEEV TH S,

& 7 DMH 2B D EEHIEDHARME

faiE AR A ARk 5 % AR RS | B
DNAH | FEHDNA | F ¥ A =—X - | Kk m H & | 2% Thilagar (1982) (4
1% B RGRBR (in |/~ A A X2 —JREL | 15,000 /A7) (EPA (2004)
vitro, GLP) | (CHO) il ng/mL < 51 . HPVIS
(RS (2013) ) (M2
bt % 17 1£ 7. 39)
)
& & | R
20,000
pug/mL
(RS
bR IEAFAE
)
B A | IR ZERE | M & | ek HPVIS ( 2013 )
722 R A | B ( Salmonella | 500 (FREHTEMEAE | ( Jagannath
L (in vitro) typhimurium | pg/plate FZOABE )| (1978) (RAFE))
TA98, TA100, mbHT) (B4 0)
TA1535
TA1537
TA1538,
Saccharomyces
cerevisiae D4)
10T 22 IR | MBS & A& | Rk Haworth (1982)
B ( S. {10,000 pg/ | (FRENEMEL | CRa®k) (EPA
(in vitro. | typhimurium plate SROFMITH | (2004) THIH) (&
GLP) TA98. TA100, nb 6 27, 41)
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TA1535
TA1537
TA1538)
~ AU | TKH-~7 XV | i & H & | & HPVIS ( 2013 )
T x—=~T | v N JE M K| 1,000 (&M L | (Farrow (1982b)
vk 4| (L5178Y) pg/mL FOFEICH) | CRAEK) ) SR
(MLA) M5 42)
(in vitro,
GLP)
MLA L5178Y & = & | RN Kirby (1982) (R
(in vitro. 10,000 (feEHE AL | 2422) (EPA (2004)
GLP) ng/plate FROFEIZ) | TEH) &2 7,
N 5HF) 4 3)
e K | e kB | Fry A =—X - |k @ H & | Bk HPVIS ( 2013 )
Eivey K Br NI A S —fififl | 5,000 (fC#EE M1 | (Suzuki (1995)
(in vitro, | ka (CHL/IU) ng/mL FROFE®EIINH | CRAK) ) &M
GLP) N 59 44)
CHO iz & = & | RN Thilagar (1982) (=
15,000 (fR#ETE 1L | 23%) (EPA (2004)
ng/mL (ft | ZOF I | TEIH) (B2 7,
BHEEALR | BT 45)
F1ET)
&M H &
20,000
pg/mL (1%
HHE MR
FEHFET)
Yeta (K ¥ 5 | CD 7 » b (%8E | 200, 660, | =04 HPVIS ( 2013 )
R HERER- 15 PE, 5 | 2,000 (Farrow (1982a)
(in vivo. | %f) mg/kg (A HE CRAF) ) (W
GLP) SR IR 11 % 46)
5. Hi[A|
AREMFHAES & LU ClL, invitro ® DNA 1815, &8s 1 25R28 5 O
FAREL 5 12 DOV C OB S N 1n vivo O Yt R g 5lBR O ff 03
Wb EMETH 72 06 DMH IZ2OWTIE, ARIC L - THRE:RY
B E 7R BBV O &I LT,
Q@ AMsEM

DMH % #BaE & U- 2t m i cB+ a3 B s LTRS8O L)
IREREND D,

&8 DMH HREEOKRSHERIZHEITS LDso

BFd - ] LDso Z M
(mg/kg {AH)
Fo kb (HERE) >5,000 28, 47 (HPVIS (2013))

(Mayhew (1980) (RAAFK)).
EPA (2007) T3IF)
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Q@ RELESSH
a. BAMEMHHER
(a) ¥R 28 BEZOKEGHE (HPVIS (2013) (Naas (1991)

(R2%F). EPA (2004) TB|A). GLP)
CD ~ 7 A (KEEMEES 58) (2 DMH 2, %9 0 Xk 95 x5

2 BOE LT, 28 HFRARG LIz £ s h T2,

FEFE [0 GeHRED. 1,000, 5,000, 10,000, 50,000 ppm

(mg/kg &
H/HE LT
o)

HE 0. 177, 945, 1,612, 10,057 mg/kg AHE/H
ME - 0, 289, 1,231, 2,866, 14,972 mg/kg (AHE/H

ZORER, LTO LI RFTADNGRD NI SN TS,
50,000 ppm & 5-EEDOMEIZ BT, M ALP &Moo E&

ek, AR, —RiE, (KB, BEE, MIKFEIMRE., lRerE
. AR B A N QYR B AR R A IC W T, & 5B
LI-EB I b holzt &N TW5b, (B4 8)

Naas |2 KAviE, A ALP I&MED EFHN, H5ICBEHE T 5 ME—
DL L TEZLNDESINTND,

EPA (2004) 1 LiuE, ARBRIZH 1T D NOAEL (34 R O
B HETH 5 50,000 ppm X% 50,000 ppm LL_E (7 10,057 mg/kg.
e 14,972 mg/kg /AE/H) & L. LOAEL % 50,000 ppm LA | &
HWrLTnWon, (ZH27)

AFMFHAS & LT, ff ALP 3O EFICOW T, R
HED ALP OEIZ AW O AW FZ R BN b D 2 & 7
B D72 T e L OB R R B DD LR b,
e & IREIWTE 9, ARBRICK IS NOAEL #xkEmHETH D
50,000 ppm (#: 10,057 mg/kg, Mf: 14,972 mg/kg (K&H/H) & ]
Wr 7=,

17 EPA OFt#Z 2]
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(b) ¥ X 28 HREIE O KX E5#HER (Hermansky and Benson (1995)
(R%k). GLP)
CD v v A (KRR 10 PE) |2 DMH %, % 10 ® X 9 72%
G4 LT, 28 HMIREEHR G L7 BRI s T\ 5,

X E 0 CkFFEHE). 1,000, 3,500, 7,000 ppm
(mg/kg KE/H | # : 0, 182, 628, 1,247 mg/kg {AKHEH/H
S LCH#E) 9 | . 0. 218. 755. 1,676 mg/kg {AH/H

T ORR, R BRRAER, REHN, RAE, s ERE,
R OV BRAR AR PO A I W T G BEE L 7252 3RR 0 &
Nigholol EnTn5,

Hermansky and Benson (Z Z#UIE, 7,000 ppm LA E (B : 1,247
mg/kg KE/H. M : 1,676 mg/kg KHE/H) T, &5 ICBE#T 5 %
IR ORIl Lnh . KBRIZE T 5 NOEL 1% 7,000
ppm L ETHD EINTWD, (B4 9)

AEMFHAES & LT, ARBRICEBIT 5 NOAEL % AR D
EHAETH S 7,000 ppm (HE : 1,247 mg/kg KE/A, Hff: 1,676
mg/kg AE/H) &EHIBF L,

(c) ¥WR 90 HEEOXZEGHE (HPVIS (2013) (Naas (1991)
(RAFK)). GLP)
CD v A (#FEMEMES 20 P8) |2 DMH %, % 11 © X 9 7p
HRE2sE LT, 90 ARG 23BN 3 S T\ 2,

x11 HEExRTE

&% E 0 (xfEEEE). 5,000, 20,000, 50,000 ppm

7“ : N ~ N ~ N ~
( mg/kg (& ff: 0. 686~1,033, 2,799~4,324, 7,178~11,426 mg/kg

ENiVAE
/
g) EI(ICQE) LT E: 0, 917~1,213, 3,565~5,109, 9,254~14,348 mg/kg

{RE/H

ZORER, UTOLIRFANRO LN ESNTND,
50,000 ppm = 5REDOMETIH SR BIB OGS, 2B,

18 B\ HHH
19 HPVIS Oi#iz &M
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Z DIREEA 1T 2R G THRBROHE TR O 61
ThY., =2, M~ T 22BN TIEIZFEOGRD B D AT HL
ThHhoHrLEInNTWD,

72k, RBRHIME T 20,000 ppm &G HEOME 1 BB L7228,
FETTRNZE S R BRSO b ive o 7o,

AR, —felRiE, R, AR, FRR, IRBHOR A, Neds B &
18 AR A K LR A F IR B W T, RKGITREE L7248
,ﬂ:&i& %j’biﬁﬁ)’) f:o

Naas (2 L 41T, 50,000 ppm & 5-FEORIE ONFE LA OFREIX
L TRy, HEWEICEBEL WAL HEEN T\ D,

Naas (2 LiuX, ARBRICE 1T 5 NOEL % 20,000 ppm T&H -
XN TWwWb, (BE50)

AEHFHA S & L TiE 50,000 ppm & G-FEDOMETERD ST
SRRIB OIREILAEIZOW T, IREILE SRR 5T
LRBROBE TRO LN EINTNDEHDD, JHEDRRESR
AEBENHER TE 2V &n . KRBrICE T 5 NOAEL 1356
L7 & LTz,

(d) v bk 4@8MBEO®RSHAER (HPVIS (2013) (Mayhew (1982)
(R%k)). GLP)
SD 7 v b (BBEMEES 58) [ DMH %2, £ 12 0 X ) k5
FEABRE LT, 4 BMEBRERE 0553 2 BRSNSkt X iz,

x12 HAEXRTE
i 0 CefHE#EE) . 2,500, 5,000, 9,000, 12,500 mg/kg
RE/ A

E

g
s

ZORER, LTO LI RFTANGRO NI SN TS,
12,500 mg/kg R E/ H OMECTHE L SUTBAIE D 72 D LERIE (45
100), W@ E LR, BIZH L RilEE, (KE & B
(Z—EtE DR (556 2 HH)
9,000 mg/kg AH/H UL EOMETHERYE Bk OIE & ikt
(DEEAR) . = NIRRT
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Mayhew (Z XU, AaBricI 175 NOEL i 5,000 mg/kg {&
HATHDLLEEINTWD, (BH51)

AEFPFHAES & Uik, ARBRIL 9,000 &Y 12,500mg/kg (A
JTHIZBWT, TENRERITEEDORENBDO LN TNDHEDOD,
ZOFRERENAITHY | MR FORAESCH G PR 2RI 23T
DILTWRNZ L ARERIZE T 5 NOAEL 1356720 &
L7,

(e) T v k90 BEZOKEGHE (HPVIS (2013) (Mayhew (1982)
(RA%K)). GLP)
SD 7 v b (4HflERESS 20 IB) (2 DMH %z, % 13 O X 5 722
HREZRE LT, 90 AHMMEIFRE D& 5T 25N FEm T\ 5,

*HHREE) . 2,000, 5,000, 10,000 mg/kg (AEE/H |

ZOFER, LTFO LI RFTANRO LIz E STV D,

10,000 mg/kg RE/ B B 58T, BRI AE S AL - A25H
ZRJEDE O [ ABRDIK ) 2 OPREECO | ALP il 2 OVR 37 %8 iR
EOER, TARTXUBT I ) b T AT7 27 —BEOH
I, HET, SEHREOE) P GRUER 7 W) . HMAEN
KK EBZ DN BT RBR (1L BT DKL) |
= V2T v —) LEOHEN, #T, FEEEEOHN G
B 5 LIR) . M/ IMRE O T T X RO

5,000 mg/kg AH/H UL B GHET, BIRZIZE D JRP O
B X ROGRILER O RO 22BN, T, f/ Mk
DI,

5,000 mg/kg ARE/ B EREOMET, HEKGEHLBEED
M £E S REGREAE (B S A E (1 V5 $ESED 72 D22 %85E) )

2,000 mg/kg K/ H L B GHEORET, HEKFNRE E
O OB VERE MR K 2 M 5 B dufb A IE DR RO
n

7ok, PRERMIRI ., FRREEOME 1 41K Y 10,000 mg/kg (AE/H
BHFEOME 1 PINEEGREOMEIC L VT L TRASNZE SN

20 WERMERERETH D Z LR LEaNTVD,
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TnD,

Mayhew (2 LAUE, ARERIZHI1T 5 NOAEL 1% 2,000mg/kg &
H/HTholzL I TW5b, (B52)

ARRMFHAES & LTI, ARER TR & AU TZ JRIEHE A IE 135 B
BN OB IR L 2 E D b DO TH D2, ZOFTANE
PETHLE S DT DI2H T - TE, ARBRIZBITDHED
A, FEROHEERAE, JROMIRE T pH (2B 2 fF#H
MRETHDEBEZT, LinL, TRHOFFMIIAHTHL Z L
N6, ARERIZE T 5 NOAEL 1315 Hav7au &k L7,

(f)Zv k90 BEROKGHAER (HPVIS (2013) (Laveglia (1985)

(RA%FK)). GLP)
CD 7 v b (%BEMERES 20 P8) (2 DMH %, # 14 © X 9 7o
HREARE LT, 90 B OB 5T ARBNEMmMI L TWD,

x14 HEXRT

e - 0 (xfHEEE). 250, 500, 1,000, 2,000 mg/kg (AT
/

o
e

H

ZOMBE U TOL D RFTABEBO LN L ST D, b,
RE, BATE, R, IRFHRORRA, Sk, D B & OB
i FHIRA NS G B L 72 ZEdRB 0 b T & ST
Do

2,000 mg/kg K/ H BEREGRET, BRI O BT OFAEFR K O8]
£ A DM

500 mg/kg (AH/ H UL EORER GHE T, RIRKOIE DI LR K
OB B3 D)2 880

72%, Laveglia IZLAUX, ZNHOFTRIZHOWTIEX, AZ v b
FRCTHREANCZ OFTRNRBRO LN Z D, Ry E o5
WCERKRT AR ETAZENTE RN ERRHINTWD,

KEALF T WS (ACC) @iz L, ARERIZEHIT 5 NOEL
1% 2,000 mg/kg AFE/H ThHhol-L ENTW5, (BH5 3)

21 ACC %, EPA ® [HPV Challenge ProgramGH[f8klE 7' 2 7' F L)) I25ILTE Y, HPVIS D7 DI

HINEZAT>TVD,
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ABEMHAES & LT, ARBRICEHIT S5 NOAEL % AR D
mMETH % 2,000 mg/kg AE/H &AW L7z,

(g) 2w k9 BEIZOZEGSHER (Federici (1991) (R4AFK) . GLP)
SD 7 v & (KHEHERER- 15 ) |2 DMH %2, & 156 O X 9 7o
HREZFRE LT, 90 HIEFRHIRE 057 2580 FhE S 1TV 5,

*& 16 HERTE
| FAEZGE |0 CRHREE). 100, 300, 1,000 mglkg (AE/H |

TORER, DTOE I BRFTARBO LRI L STV D,

1,000 mg/kg RE/H B 5-BEORECIRER @D BEERE O,
B, BHLEOBEMIIIA LR S Rholz &R TV S,
1,000 mg/kg ARE/ H 58 Dl THF O #aser K OVFH % B O J
2
1,000 mg/kg {KH/H & 5-# O CAREOHEMMER, EEHEO
HEAME R B EEOHEN

JFEE DD K OHIMZ W TIE, &5 L OBREZ R~RE T 5K
IRIREE K QYR B AR 20 2 B IR b e o= ST b,
g B O KON DWW T, REORD () KON
() NHHFREXEL VD HLDEENTWD,

ek, RMEBIRT, REEOLE 1 612 AW OBRED -0, L3
LS, 300 mg/kg (RE/H & GREDOME 1 BT, H&ERFOIMEIZ X
DI L TCHERINIZE SN TS,

—RIREE ARFHARIRRAL | R M OV B R AT IS BV T
RGAZEE LI BIiBd biino e L STV D,

Federici {2 X AuiX, 1,000 mg/kg (RE/H £ CTOHE TEMILZ
W, B LIHENTH D EENTND, (25 4)

AHEFHAES L LTid, KXRBRIZE T 5 NOAEL % A5k 0 i
EHETH S 1,000 mgkg (AE/H &HIBT LT,

2 FEOAIHB 63 A TIk 8%ICiEL, AMENE L,
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(h) 4 X 28 BHREIEO&KSEE (HPVIS (2013) (Naas (1991) (X
%)) . GLP)
E— 7 VR (BB 2 J0) 12 DMH %, 3 16-1 O X 5 728
HREAEZFREL T, 28 RO (W7 E2L) &5 LIRS 52 S
nTnab,

* 161 HA=RTE
[ AERE [0 GFFERED. 250, 500, 1,000, 2,000 mg/kg AT/ H |

HHREGHTROONTHmEFTRIIR 1612 D LB ThH S,

= 16-2 =MRR

BB IR (k)
2,000 mg/kg | MIRIIRIG T & OSESAF (1 V5
A/ H HEH R O AP R R O F@

. AFER, MK, KA., R L O
FICBW TR EICEE L EEBIIRO b holz SN TS,

Naas (T LAUE, ARERIZHI1T 5 NOEL [T 1,000 mg/kg &
H/H T 2,000 mg/kg KE/H THo7- L ENTW5, (BR55)

AREMFES E L CE. KBz 5 NOAEL %7 T 1,000
mg/kg (AH/H | METIIARBOKREHETH 5 2,000 mg/kg KREH
/R &l LTz,

(i) 14X 8BEFEOZEHER (Goldenthal (1994) (R4AFK). GLP)
v — 7 VR (B REMERES 2 V8) (2 DMH %, # 17 O X 9 72§ 5
BEAZRYE LT, SHEMIREEREG LN EmInTund,

FHERRE 0 (RFFR#EE). 1,200, 4000, 12,000, 40,000 ppm

E,(I;gék%gii;/ M ¥ 0, 32, 170, 509, 1,598 mg/kg (AE/H
7| - P 0, 41, 179, 558, 1,650 mgfkg (R H

(18)

T ORER, EFR BRIEIR, (RHE, mEFRmRE, BRI

2 AR 7R BT RLITRR D DR p o T,
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Mitr. lEesEE. WIRA KR OYRHE AR IC B W TR 52 B4
HEEZONHRITRD LN ENTNWAD

Goldenthal (2 L iuiE, KERERICE 1T 55444 T Ti. 40,000 ppm

(I : 1,598 mg/kg A=/ H ., M : 1,650 mg/kg IKE/H) DOikEHY

TRIREER G2 U CH g R BmEn A bz & STV s, (B
56)

AREPFHES & Lk, ARBRIZE T 5 NOAEL % ARBR DO
FHETH S 40,000 ppm (1,598 mg/kg (AE/H ., M : 1,650
mg/kg (RE/H) &M L7,

(j) 4 X 13 EMBOKREHER (HPVIS (2013) (Naas (1992) (*
%)) . GLP)
E— 7 VR (SREMERESR- 6 L) (2 DMH %, & 18 O L 5 a b
HARE LT, 13RO RE (7' L) L, 5K TH%, 48
[ D IaE MR 2 3 1 2 5 BR S i S T B

& 18 HERTE
[AfE [0 GefBAEE) . 250, 500, 1,000 mgkg fAE/H |

k. AR, BRRRE, (REEN, BETE, MM, Mkt
b, IR, lfes B &, IRBHIORE., 7 K OV BRAR R 520
BREICEBWT, BGICEET B IA LN N7 ST
éo

ACC Iz XX, A#BrizEB 15 NOEL 1% 1,000 mg/kg KE/H
Thol-LTW5, (BWER57)

AREMFHAES L LTk, KBRS NOAEL % AR D i
mMAETH 5 1,000 mg/kg KRE/H &M LT,

b. 12M4HEMHER
(a) ¥9R 18 MhAROBRE/ENAMHEHAE (Hermansky and
Loughran (1994) (R4A%) (EPA (2004)., FAO/WHO (2008)
e)T5|H). GLP)
CD v v % (HHEMERES 60 PT) (2 DMH %, # 19-1 DX 572

24 FAO/WHO (2008) (2 LiuE., BHCHENE (TOXNET,2008) & SiLTWA s, BEHE, M., A&, &
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Fehf i LT, 18 A MIRER G LI BB E STV 5,

x19-1 HEET

FH S 0 (RFPEEE). 400, 1,850, 8,500 ppm

;Tiﬁé%ﬁ%ﬁ 0. 100, 300, 1,000 mg/kg fAEE/H

FREGHTROONICHEITRIIER 192080 TH D,

#19-2 HHFR

X FEERT

1,000 mglkg & | - fEAe (R IR K OMAE BN (k)

®/H CDIEROSIEIC B AT I a A K=Y 2D
FEAEROHMNED ()

Hermansky and Loughran (Z XU, 7 I v A F—T X%, Z
DRHDO~ T ZNZBWTHETHHDOTHDLHELTEBY, 1,000
mg/kg R/ A ORETIRERAD RO b Z &b AlBRICk
¥ % NOEL % 300 mg/kg /K&/H Ciro7- & LT5, (BIR5 8)

EPA (2004) (2 X4uiE, 1,000 mg/kg AE/B & G5REOBEC T
R EE D K OMA BRSNS &2 Hl2 . AReBRIZH 1 5 NOAEL %
300 mg/kg AH/A LWL TWD, (B2 7)

FAO/WHO (2008) = k#iE. 1,000 mg/kg A/ H 5RO
IZBITDEEORD R OMICBITAT I a A K=Y ZAD3ERD
#NZki2, NOEL % 300 mg/kg AH/H &L T35, (BH
3)

ARHEMFHAES & LTk, ARBRIZE T 5 NOAEL % 300 mg/kg
{RE/R &l LT,

(b) ¥OR 1SHARABRE/EINAMRE (HPVIS (2013). (Naas

(1996) (R242%)) (EPA (2004) . FAO/WHO (2008) @Y T5|H).
GLP)

CD v A (#REMEMES 80 PC) (2 DMH %, 3£ 20 ® X 9 7p
HBHEZHELT, 18 2»2AMROEET 23BN Ef I T b,

REIVARBREZZAOND 2 L0, KBRZGIALEbDEERT,
25 R HRRE & B G REO AR L DIIZ & D,

30



#20 AERTE
| EFE |0 GoFEREE) . 100, 320, 1,000 mg/kg {AE/H |

ZORER, LLTFO XD R RBRD bz ST 5,
1,000 mg/kg R/ H & 58T, EEFEOHM K OB CIRE
DAL T2/ 20

o, EFRERO—RREICIW T, H5ICE L7832
bhiginolzb snTng,

Naas (T LAUE, AERIZH1T 5 NOAEL 1 1,000 mg/kg (A
IHCHhHoTsnTWn5b, (BH59)

EPA (2004) {Z LiuE, AaBriZ k1T 5 NOAEL % 1,000 mg/kg
RE/H EHBL TS, (BE26)

FAO/WHO (2008) (2 X#uiE, 1,000 mg/kg A/ H & 5HED
(23T DIREOHED R K OMEREZ 35 1T D BEF RO KT,
AFRBRIZE 1T 5 NOEL % 320 mg/kg ARHE/H LK LTV 5, (B
FR3)

AHEMPFHES L LTE, KEOBITENTH D Z LD, K
ABRICH 1T 2 NOAEL 2 AR O s & Tdh 5 1,000 mg/kg 1
H/H &R L7,

(c) v bk 104 ERBOKRE/ENAMEHEHEE (Hermansky and

Benson (1994) (R2AXK) (EPA (2004)., FAO/WHO (2008) @9
T5IA). GLP)

CD 7 v b (HEMERER 60 L) 12 DMH %, £ 21-1 DX H 7
G ROE LT, 104 BREER G328 Eii ST\ 5,

*®21-1 HESXRT

i 0 CRFPEEE 1), 0 GeFBREE 2) @7 100, 300, 1,000 mg/kg

O Nt

i
5

KREETRD LN FEITRITR 2120280 Th 5,

% HPVIS (2013) |ZH#%PTLOF#HITZ211 23, FAO/WHO (2008) (ZFl#inid -7z,
2 2 HEOXHE (FIZfF) BRESH TN D,
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x21-2 HBMUMR

KGR mIEET R ()

1,000 mg/kg | « BHF U > REnEE AL O FE RO BN
{KEE/H

Fo. UTOX D RFANRO N E SN TWNDS
1,000 mg/kg A/ A GREOME T, 5K TR 2~3 2°H
(ZAEE > T AR EE el Je OV EE HE Dl
1,000 mg/kg K E/ B ¥ G5EEOHMET, AR OFRLD

Hermansky and Benson (Z J#UE, JECHNCARERBD 3780 5
NDHOIEF—ITHY | 8D DILTZRE DR ITFE 1 RO IR
DEBIHELTRY ., KREORAIE, EFEHENED Licimdn
WAL D RIREMERN B 5 & STV 5, L75>L 1,000 mg/kg &
B/ HBEGREO A MRS MR IR T 2 RT — % Ofi
FHNTH Y _®+ﬁ®7/F®$f@Wi WEBFIZDTY
B LigeF TRV, 1,000 mg/kg K&/ HEGRETROLNIZIAED
Wb & A OB N, BHIZBEET 5008 5 2 EH 50Tl
Pt ENTWS, £72, 1,000 mg/kg (KE/H &% 5HEORETFRD
HITZFA T Y o NERI R DR AR O EFIZOW TR, &HET
<, MENRBEDOEINTND

ks, fRAEE, WRIRPT AL, Beies A, FIRR M OV B AR A R A
(BT, &5 Fa'gﬁbf_w i&%ﬂ?ﬁﬁi))oﬁ&éﬂf%

Hermansky and Benson (& ZAUIE, A7 I M OMARE D % 2
12, AR NOEL 1% 300 mg/kg A5/ H i 1,000 mg/kg AR HE
IHTH-T2E LTS, (/6 0)

EPA (2004) (2 X, 1,000 mg/kg AE/H & G5REOMEIZ B0
TIREOWRD EARERMIHINRD -2 &, BB W TR E
24 PABRIZEAT Y BRI OF ARG LT Z & 25
Kﬁ%@NmmL%amm@gmém\meL%1ﬂmmwg
(KE/H LML WD, (B2 7)

FAO/WHO (2008) (Z X#uiZ. 1,000 mg/kg K/ H & 5-F Dt
(ZB W TR EE A K OBEZ 35\ O TR E SN A358 54, 1,000
mg/kg (AH/ A & G5-HE T, FRICHEIZ B W CTHEIZAEFHIF A A L
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722 L a2 R, ARBRICHIT S NOEL % 300 mg/kg A5/ A & ¥
WrL<Tunsd, (BE3)

AEMFHES & L CE. ARBRICEBIT S NOAEL 2o\ T, M
1,000 mg/kg A H/H ., # 300 mg/kg A/ H & Hkr L7-,

(d)Z v b 52 BEIXIE 104 BREREOREG/FELNA MG EHER (HPVIS
(2013) (Naas (1996) (R2v%F). EPA (2004). FAO/WHO
(2008) @9 T5|AH). GLP)

CD 7 v b (KBHERES 100 8) (2 DMH %, % 22 O X 9 72
BREAZRE LT, £ 20 PLIZoWTIE 52 . 4 80 PLiZH>U\T
1% 104 HMRAE G T 2R B A Efm SN TN D

0 CRHEREE). 100, 320, 1,000 mg/kg (KE/H |

ZORER, UTOLIRFANRO LN ESNTND
320 mg/kg KHE/H LU EEGHIZBW T, SEHOEAE D
D A B AFH K OSEIRE S 72 BE I ONZAEEH & oD BN

Naas (Z XUiE, 320 &0 1,000 mg/kg AE/H & 5/HETH LU

= RPEER O A OO B ARIFH L OFERE 22 B8N D T,

TR B IR o 12 2 E B EMET A Tl & &
NTW5D, BEFEOHEIZOWTIE, #BRmE ORENEML .
BEFORBMOIKTRRKNTH L EEZHNTND

ks, RN, REHN, MiESERORA, MR A LSRR
PRIA, IRFHRORRA., SR QYR BERLAR AR A S 3 G- (2B L
IRBII A bNIRroTo s SN TN D

Naas {2 LHUE, 320 & O 1,000 mg/kg A/ H & GHETRO 5
NS O E A CIZOWT, MICEMEFRIRT AR b/
WZ D BT R T2 & LT NOAEL # 1,000 mg/kg {AHE
/JHE LTS, (ZH61)

EPA (2004) |2 X+uiE. NOAEL % 320 mg/kg AK=E/H & 4k
LTW5, 1,000 mg/kg A/ HEGHOIH (52~79 ) DT
I HONT O, MEREIZI T A FERIROIER, M2 50
DIET RO, MEREIZIS 1T 2 AIE O L OHEZ BT DR 7
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47V A REMZILIZ, LOAEL % 1,000 mg/kg A®E/H &K
LCWb, (BH27)

FAO/WHO (2008) 1= LUz, 320 mglkg R/ H 5 5HEMEC 5
T AEREORAECOBREROEMZIKIZ, ABRICEIT 5
NOEL # 100 mg/kg {K#/H L HIIF LT\ 5, (BHE3)

AEMFHAS & LTI 320 mg/kg (AE/ AL ERERHETED S
NIZEBEEOEOEOIZOVWTIE, RICEZEQOTRENESLH D
DN, BEDHERR T X o T, EPA 2NHIBroAR#LE L 72T RLIZ o
WL, 104 BTIERD 5N TWRWAREM & & 508, FEIDHE
WBT&E otz PEX Y, AHBRIZE T 5 NOAEL 11557
v & L7,

(e) 41X 1 EBROETESHEE (Goldenthal (1995) (R4AK). EPA
(2004) THEIA. GLP)

B — VR (B REMEES 4 V8) 12 DMH %, 3£ 23-1 O X 5 728
HREAFRTE LT, 1EMRBEKGT 2R BN I TV 5,

%231 RHEXRT

ISEuN=-3

Bk iE 0 (RFPFEEE). 4,000, 12,000, 40,000 ppm

(mg/kg KE/H | I : 0, 119, 341.6, 1,506.2 mg/kg {KHE/H
& LTHLE) 9 Mt . 0. 120, 413.6. 1,352.1 mg/kg {AHE/H

HREGHTHRO OB RIIR23-20 LB TH D,

%232 HEMMR

PRt R A (1)

40,000 ppm | Bl Ok & M UMK, K & b U 72 A B &
DN Ko OV B D B R BT B K

2. UTOX DB Ao b= STV 5,
40,000 ppm #EREC I T, (72 (R EMAC

nds, HAHE, IRPHRORMRA, MR FRMRA, AR, IR
B OFIRICHERGICEES L LB N EIH LRI,

28 W FEN AR L
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Goldenthal (Z K#LiE. 40,000 ppm £ 5-HETRRO HLTZATRIC
HEox AHBRIZEIT S NOEL % 12,000 ppm Tdh o7& LT
b, (M6 2)

EPA (2004) (2 X#uiX., 40,000 ppm #5-FEO1ETIED HILT=E]
BRI OIER L ORIBREERKICESE, ARBRICKIT 5 NOAEL
1% 12,000 ppm (342 mg/kg (KE/H) Tho7mE LTW5, (B
27)

AEMPHAES & LT, ARBRICHBIT S NOAEL %4 12,000
ppm (341.6 mg/kg AH/H) . M 40,000 ppm (1,352.1 mg/kg &
H/H) LU=,

(f) 4 X1 EMBEOKRESFEE (HPVIS (2013) (Chengelis (1995)
(RNFE). EPA (2004) T5IH). GLP)
= VR (S REMEES 4 D) (2 DMH %, 3% 24 © X 5 kb
MEARE LT, 1ERROES (D7 '0) 75BN ST
W5,

&24 FHERE
[iEaE [0 GOMRED. 250, 500. 1,000 mglkg KA/ |

T ORR, —BCRE, (R, HERE, mEkRA, MR 7Rk
A R, IRFHEORRA., MR, Beids B K QYR B RO A
(Z. BEICHET S LB ONLHBIIH ORI ENT
l/\ZDo

ACC Z XX, AiRBrIZB1T 5 NOEL IE 1,000 mg/kg K5/ H
Thol-LE&N T3, (6 3)

EPA (2004) 1%, A&RBRIZH1T 5 NOAEL % 1,000 mg/kg (A EH
/A EFHL TS, (B2 7)

AHEMAFHES L LT, EPA (2004) OFEifERA2ER L., &

RERIZEB 1T 5 NOAEL Z s H & T 5 1000 mg/kg K/ H é:#lJ
Wr 7=,
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@ FEMNAMHE
a. ¥R 1I8NAROKRE/EMNAMEHEHER (Hermansky and Loughran
(1994) (EPA (2004) T5IA). GLP) (HB48)
iR (p29) OFRBROKER, IEEIE AR K OWEGF A F TORFRIZD
WTHEGICHET 22T N o T,

Hermansky and Loughran (2 JiuX, IEE#EICEIT 5 NOAEL
1% 1,000 mg/kg RE/H (¥ 973 mg/kg (AHEH/H) THo7=mE LT
%, (BM58)

EPA (2004) 2 XiUE, ARBRCTRNAMITRD S SHk L
TW5, B2 7)

AEMFES L LT, EPA (2004) OElifs 4 238 L. AikER
IZBWTID ANMEITZRD DA & LT,

b. v bk 104 BFEOERE/ENAMHEEE (HPVIS (2013) (Naas
(1996) (R245R). EPA (2004) . FAO/WHO (2008) 9 TB|H). GLP)

(FB18)
itk (p33) DOFERDOFE R, R AERICHEGIZEE L2 2bixA b
2o 7=,

Naas (2 KiuE, EERAERIZEST %5 NOAEL (% 1,000 mg/kg AR/
HCholmtEnTnb, (6 1)

EPA (2004) (2 XX, AaBr <3ttt o i e A & 1,000 mg/kg
(RE/H CTH ISR AEROEMNRD LN T=Z Enh, BN A
X EhTWnWb, B2 7)

AHEMAFHES L LT, EPA (2004) OZEfifsEZ2 238 L. B
IZEBWTENAMITR D v Sl L7,

c. v h104BMROKRE/ENAMGHEIRER (Hermansky and Benson
(1994)) (EPA (2004) T5IA). GLP) (FE#8)
iR (p31) OFRBROAER ., EEHARICHEK GIZEE L1223 AH o
nigmo iz,

Hermansky and Benson (2 J#UiE, B AERICEIT 5 NOAEL
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1,000 mg/kg (AHEH/H THomE EINTW5, (BH60)

EPA (2004) 12 LhuiE, ARBR CRNPAMITED SR S L
TW5, (BFE27)

AHEMAFIAS L LTS, EPA (2004) OFHMlR R 228 L, AsER
(CRBWTENAMETRRD D &l L7z,

® HEHESMH
a. 7y FZHHREEFMEAEE (Neeper-Bradley and Kubena (1994) |
(RAK)) (EPA (2004) THIH). GLP)

SD 7 v & (Fo: S HMERESR 28 VL, Fr : A FEHEMES 28 PL) |2 DMH
T, FK25 DX RFGREARTE LT, IRERGT BN FEm SN T
W5,

Fo AR Tk, ZALAT 10 8%, =0kt Fi REM 2Bl L7-% D
BAETIRRRE E TG LTz, FoltfI3XARhd, ARk, soift. "B OZ5E B
ZELTELG I, FiREMWEBERL L% ISR Lis, Fr RO
WX Fo R ERIERE L, BEALZRIC Tl e L CGEiahic & &
2> 5 ZZECAT 10 L OV O#%1T Fo WRENMW) & BiEFL U 7% O BT ks
FETHE L, Fo R 2Bl U2 CEWRBR 208 T L7z, B
Wk L OEEMIZOWT, BRI H O 2 50 L7z,

FH &R E 0 CkFFERE). 2,000, 6,000, 20,000 ppm
(B AT HA)

(mg/kg AH/ | Folft : 0, 136, 408, 1,396 mg/kg {AKHH/H
H& LTHk) | Folf : 0. 176, 516, 1,775 mg/kg {AHE/H
an Fi M - 0, 127, 379, 1,322 mg/kg KT/ H
F i : 0, 158, 475, 1,602 mg/kg {AH/H

ZOREF, LFO XS Rt An@EO b STV s,

20,000 ppm #5HED Fo BEMWy <, MikECIE RO, 1
TR, ALREAR P O CHEEE & OE )22 HE N

20,000 ppm #5HED Fy HlE T, i CREATEOME N 22BN,
REHRIGI H O CHEEE S D7) T HE N

20,000 ppm # 58D Fy WEWCIX, WEH (FE% 7~21 H)
R OBERL# 1 W8 (1% 21~28 H) OEFERD K OV BB

20,000 ppm # 58D Fo WEMW ClX, WMEH (FE% 7~21 H)
D PRED K O E IS (RE~OFET Fy B X 0 )
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7235, 20,000 ppm H 5D Fo BlEi) kO FrBlEIIC BT B
Mo @12 T OMOFRE IR E R G O BITRO b irino T,

Neeper-Bradley and Kubena (Z X 3uiE, AeBRSM: Tz CHlE)
Nt T D — N QNG M o VTR X3 5 B BT O &
T, AFEEMICR 5 NOEL (% 20,000 ppm VL EEHEF S LTS,
F7-. 20,000 ppm FHHETED LAV BB COMRE & B RO
. REh) T OREHINIEH 2 RS, HEMW K ONEEIZ % D NOEL
1% 6,000 ppm EHETS TS, (26 4)

EPA (2004) (2 XAUiE. 20,000 ppm #57ED Fo HER BN O (4 B 1Y
IMFBEHEOINCED2HDTHY . Fo XY Fr1 MEBEBEMW I 21K
B EREINEICIE, BRmE RS OFETRO o T, mE M
OMEREN OREI NI FEERE L IE 2 o2V E SR TWD, £
72, 20,000 ppm % 5-F£ D VB O (R E D K O EFEININGENIL, B
WISEREL 2 R B L iR D IS Y 7= 5 2 (A% 7 B ~BERL+ 54
% 21 H) TOLRBD LTI, PR EIRG NI 3 5 — R 72
BHSTHDHEEZLND 20D, WEMEY (4% 7~21 H)
DREEACITFMERE L L TR EFRene shTns, Dl EaIkic,
BEW KT 2 — M NE, AR RT3 5 BmIEICER D
NOAEL X, ARBOKEHETH S 20,000 ppm LI ETHD LS
TW5, (BH27)

AEMFAES L LTH., ARBRICBITAHEW I T 5 a3k,
T N ONEEM IR D ISR D NOAEL 134G ER O i i FH &2
T&H 5 20,000 ppm & W L 7=,

b. v FZHKEESMAE (HPVIS (2013), Nemec (1992) (R4

%)). GLP)

SD 7 v ~ (Fo: S HEMEMES 30 DT, Fy: A FFHERESS 30 IT) (2 DMH
. 3261 DX ) B ERAFRE L C, MR D &3 235 Kl
TV 5,

Fo A CIE, AHEAT 71 HE AR OZ OB ITHIMEIT O RIH £ TOH
M. &5 Lic, KRB, REEOHEEL 1% 1 CRBSE70, KR
TS AV T o0 S E  BERL (Uit 21 B) £ CIREMWZHE S,
Fi AR ORBRIER X Fo R E RS L, Fu B8 O3 Sz Fy
BEWIZIX, %22 DR ETOL2< L 70 AL OZE D%
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(THFIRZAT O Al H £ TOHM, &5 L, B L CIREMIZ OV T,
FAEIE H O 2 i L7z,

*&26-1 FASRE
[FiiszE [0 CREFREE). 250, 500, 1,000 mg/kg IR/ H |

HRGHTHRO DN mET RITHR 2612 D LB TH D,

& 262 HMHMR

B 5-Rf AT R
1,000 mg/kg | Fy 2 | « EFERDIKT
{KE/H 1)

500 mg/kg | Fy 1| - HEM~BEALE (4% 4~28 H) OFED

Fo, & nﬁﬁ HAKEDOET
Gy | - HERBORRIFHAE O T

ZORER, LTFO X BRFAPRBO NI E SN TND

1,000 mg/kg R/ H & 58D Fo & ON Fy HEBIEM IV CL B
lGEE ((KEH) O, Nemec |2 XiUE, FOEEENNIIED

(6~7%) Th O, BRI E G & BE U 7k B 7
BE DD BN & R OE G- O MER BN TIRIER D2
4m> &5 HILRWTZ L A2BFE LT, MEBENW T OB sE & O
ITAEBPEERTHD ESNTND

500 mg/kg K/ H L E&RERED FL BEWOEIc B W TR E 1
~4 8 (ZBECATHIRH) OEREOR T L OEEEDIK T

B, Fo MO FrlEMZ oW T, Afes, —fiiRig, (RE, HE
K OVBEGEVEDFERE (S2ha=s, IR R O PESR) (2B L T, B E
BEICEET D L EZAONLBIIH NIRRT L ézh‘(b\éo F1
RN HOWT, EFEIEV . B YRR O fRIRRE I IR
WERGIZEES L LB DNLHBIIH bRl L ézh‘fb\ Do
Fo WEEMIZ DN T, AA7 [FINE Ve 5 M OV SIS BRI B B - D S 7B
HONRMoTE IR TVD

Nemec (T LAUE, BlEMWICXTT 25—k #MEICF% S NOAEL 1% 500
mg/kg (KE/H, AJE7EMEI2H%2 5 NOAEL (% 1,000 mg/kg K&E/H, &
k4 5 #MEICFR DS NOAEL 1% 250 mg/kg (RE/H & HIEr <41 C
W5, (M6 5)
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ARPFHAS & LCiE, Fr BEEIC W CABLRT 10 S8R o B
DR 4 WEICBIZE SN ERE O T R O EOK FIZ 2V T,
WEMICK T2 EE LB 2, BEWIcted NOAEL ORHL & 13 L7 h
STz, LTeio> T, ARBRICEB T 28I+ 2 —EMEICRD
NOAEL /% 1,000 mg/kg &H/H, A= MEIZHE S NOAEL % 1,000
mg/kg RH/H, WEMMICxTT 2 @I D NOAEL 1% 250 mg/kg &
H/H &AWL,

c. v FEREFMHER (Driscoll and Neeper-Bradley (1992) (RAF)
(EPA (2004) T5|FH). GLP)
SD 7 v b (BFHEURIE 25 PC : RENSHERINTCH =0 ) I
DMH %% 27 O X 9 2% GRE450E LT, ik 6~15 H £ THldil#t o
FHEFTRBRFEm SN TN D,

| R [0 CeHBEEE). 100, 300, 1,000 mg/kg AF/H |

ZTORER, BT, WRE, FREKOE & AR R L 7= £
RO b0 T, IR 21 H O & FFRICIT, £8ET 23~
25 fG0 G AAFRR L DME B v, BRIRAT AL, (RE, (REIINE ., B &,
Btk LR E, IR e EE, MERE (R & BRRHEAED b IR
TEBEEZW UM, fEREENEL OFES (&K OFHxT
HE) ICE, HEOEBEITFEO NN oT,

ERE, A, SECIRER OWERIZIE, #mE B G- O 8T
RO BIIRoT,

fEfE DR IRIRE, WONIHER, WL OVE R O SUIE B o L
BEREICIX, BB G- ORI D b o T,

Driscoll and Neeper-Bradley (Z X AUiX, BEMWIZ kT 5 — i &
O AFREMEICFE D NOEL (3 1,000 mg/kg KHE/HLLEE ST\,
(26 6)

EPA (2004) X+, 1,000 mg/kg KE/H E&GREOREMIC I T
% —imtE (EHE 9~12 H) OREMINEORD #ZE L T, SEwic
%D —fRENMEICHR D NOAEL 1X 300 mg/kg R/ H . LOAEL % 1,000
mg/kg (KE/H & S TW5b, (B2 7)

AEMRAR L UL, HEWOREHEE LG, —#EtEoRE
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téﬂﬁnﬁnﬁ%ﬂ IR E R G L BT W EE 2 BEICT 5
g ME K ONF Rk Ja% NOAEL I ARBOKESHETH D
1,000 mg/kg KEE/H & W L7,

d. 5w bRESHRE (HPVIS (2013), Rodwell (1983) (RAXK).
GLP)
SD 7 v b (813 M2 RV, S HECREV MR S -
Mt 25 PC) | DMH %, 3 281 X 5 % 5EA R/ E L T, IFE 6~
19 AR O & 5T 2B Ei s T

*281 HAEHRTE
[AEZE [0 GBS . 500, 2,000, 4,500 mg/kg K/ H |

BB THRO LN RITFR 282D L) THh D,

*x 282 EMFR

BeHRE VT A,
4,500 mg/kg | fBIR - e OB K OVGEA 7R U E AR O
{KE/H HERAE S D B N

2,000 me/kg | REEWY) | - (REE D]

E/ALLE | jRIE - RERCD

- B (EITHRAA OB LRIE T
REAL) OIS OB

Rodwell |2 L AUiZ. 2,000 K OF 4,500 mg/kg A/ HEGREDIRIRIC
BALDIRIE X, MBI ORERADICEE L, B ORERDIC

PES IR L E SNTWD, F72. 4,500 mg/kg IKE/HZEHREOM

s Téﬂbﬁf’*@%ﬂ%&h&zﬁ*“rwﬂb”ﬁ’ﬁ:ﬁiz@ HIERAEE DBINIL, AT
FEHEIZ X2 b0 TIEAR <, RMEEEICERT 22 L s T b
500 & O 2,000 mg/kg AHE/H & GHETIL, A EICL D EE X %;h
L HEERF IO MBI R O MBI OEINTERD biverol b &
nTuna

Rodwell (Z XiuiE, BEEMWICxTd 5 —fixEElcf% 5 NOEL % 500
mg/kg RE/A ., FAEFIEICIE D NOAEL 1%, 2,000 mg/kg {AHE/H LA
TEENTW5, (BHE67)

AFMEAES S LT, 2,000 mg/kg K5/ HLL FOBGHEOIRIEIC
B AEREORD R OSFEE R (FIEHES OB CERIE T RE)
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O HELSHEE DN ’Ob\“C RIS 2w e B e, Lo
N>, REEMWICHT 5 — f%&()\%%if&f J;ﬁ%fv NOAEL /% 500
mg/kg ARE/H & T L/to

e. DHXERASMHRAER HPVIS (2013) (Nemec (1992) (RAR).
EPA (2004) . EPA(2007) . FAO/WHO (2008) @9 T5|H). GLP)
New Zealand White 7 % (FHEIZ A THAE L 72 20 PT) (2 DMH
. #R 291 DX 7B G ARE L C, MIE 6~18 H £ TRl 0§
B3 23 BnEisinTnd

IR 29 BIC R A2 22830 S8 TR EUIBR 2 it L 7=, 5 & IR
ZRRA L, RIEE, R R O BRI IR 5 IR 5, s Fdk L,
iR e EE e EYOMERELZRE N Lz, BIRIX, KEZED .,
PERZ RS L. AR, PR OV RS D AT e OV BUZ DV TRl 72,

*291 HAEHRTE
| A&EZE [0 GHREE). 100, 500, 1,000 mglkg (A H/H |

KRG TRDO N m AT LITR 29-2 02 B Th 5,

%= 29-2 EMEMR

PGB AT A
1,000 mg/kg | REEWMY | - IKEOIKT (B5-BHE% O 6 AHM)
{RH/H B RO T (%5-BE% O 6 H R XU
5 THRET)
fif R - AR O 1 8 O MFAE K OVEFRIE ([FIfE
I3 4 JC)
500 mg/kg | !k (UHERTHE S 25 27 (B R) O MBUHE O
{KE/H L E A

REICHOWNT, BETOREGHET, ’FEZ%%%’TTQ@G:%@ L 72 BEW)
DT A LT, RMERGICL DR E LB N BB O
IRFT TR b otz b éh’(b Do FEio, WEBRWEKRE DRE
EEZ DN REYOTIRATRITEEO bheholol S TnD

JRVZoWNT, &% 5T, FENBEE K OEFIEICHRY E & 5
IZ X DEEBIIZRO N7 & STV 5, Nemece (Z LU, 1,000
mg/kg A/ A EGRIZIT 2 mAIFEIR O 1 5 O ERE &K OFIEE
%, AEBMEOHEREARTHBEINTND Z LD ERME
BHICRE L= I STV b, £, IIHERTHEE 3% 27 2389

42



TR R oo HBABREE 25 500 & O 1,000 me/kg R/ A i G-RETHIML | 3§
AR L STV D

Nemec (Z LA, KBz 5, HEWIcxrd 2 —xEthicfz s
NOAEL i% 500 mg/kg K/ H | &4 #1112 4% 5 NOAEL 4:1 100 mg/kg
KE/H &g, (BR6 8)

EPA (2004) %, ARBRIZE T 5, BEMWICKT 5 —ixE@IEIcR D
NOAEL /% 500 mg/kg 1K/ H . AR D NOAEL !i 100 mg/kg
RE/B EFHMEL TV, (B2 7)

EPA (2007) 1%, ARBRICE T 5, HAEFEMEIZES NOAEL X 100
mg/kg RE/H EFHI LT\ 5, (B2 8)

FAO/WHO (2008) Z X#uiX. 500 mg/kg &8/ H LA E#EGEEORE IR
TR OIVTAUMERTHEE 20 27 (EHSZER) O BB O 2 &I
AFRBRIZF 1T 5 NOAEL % 100 mg/kg KE/H &I LTV 5, (B
3)

AR A2 & L‘f% EPA (2004) OFHfiZ &8 L, ARBRIZ
D REEMWI R D — ik IR S NOAEL 1% 500 mg/kg (A H/ EI\
TR D NOAEL I% 100 mg/kg AE/H &l L7z,

if: 1,000 mg/kg{irﬁ/aiﬁ%i@ff*%ﬁ% THFIZBWT, FE

ZEmWHEZRG LG E I a2 R T A rd 5 L& 2T,

® ERNZBTFBIHR
DMH % #5E & Uizt MZET 2l IS b Tuneny,

@ TFLLFUHE
a. YIORABREE") VG REEHER (Michael 5 (1988))

C57 v~ AR BALB/c ¥ U A (ZNENARMES 5 VC) |2 DMH
EHEOE TFICER L, BEm) v A _EN s E T8RN EE ST
W5,

FOREE., T LAY U MEOFRED—>TH % popliteal lymph node

(PLN) FUSMEIX C57 ~ 7 AIZBWT, RTHREEE it LT, 2 kA7
WNFADENZEEN L, BALB/c ~ 7 A2V T, EZHIH S iz
LENTW5, (&6 9)

43



(2) RitH
@ EfEEHE
RALIZ B4 2 BT IEORMERRRR L, K 30D LB THD,

&30 RILMICEAT HECEMEOHEBBIR (n vitro)

bt B | B & R E % G S
BAR T | 18 I 22 9% | il B AL F bk Eimﬁﬁi Pz JMPR
GEIRAE | 22 BB (S typhimurium | V 7 A K | 10 (fRHIE ML | (1988) T
L TA98, TA100) W &AL 7 | mg/plate | 52 O AH (2 ) | 5IH (Voogd
yE =Y Nb 6T (1988) (R
N NnFE) ) (&
fR26)
18 )7 22 9% | IS BAb+ b | REHE | BE Bowles
7 B (S. typhimurium | V) 7 A 5,000 (RHEME | (2009) (&
(GLP) TA1535, TA1537, ug/plate | 2 O A 2 | BT 0)
TA98, TA100 K& ® bbb
FEscherichia  coli
WP2 uvrA)

AREAFAS & LTI, 1n vitro ORIE %2 FW 7018 7 229828 Bkl T
BORMEERD O D Z b, BT OV TEEN R BF ML 20
é:%zto Mz T, BAEMIZHONT, IS EEEERBRICEE T 2SN

SN TELT, JMPR (1988) 131E RN HABRE DA 2 L
“Cl/\éo

UEXY KEMFHES L LT, BIAEMITHOWTIE, AFRICE ST
KB & 72 DB R MEIL R VS O LIl LT,

@ 2MsEMN
%m%%%%% ELT-AMEMIcET 2RBE S L TE 31 DL
IIREND D,

x31 RibFrUDL BEEROKSHERICEF S LDso

ghfE - MR LDso 2 PR
(mg/kg KH)
~ A () 5,020 26,71 (Voss 5 (1961) (JMPR
(1988) THIH))
~ U A (RH) 7,000 2 6.7 2 (Gross » (1955) (JMPR
(1988) THIMH))
Fw b (HERE) 3,500 26, 73 (Smith » (1935).

(JMPR (1988) THIMH))

® REHRSSMH
BEMEMRER
(a) Zv k4 BREOREHER (van Logten (1973) . JMPR (1988)
T5IR)
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Wistar 7 > b (BHEMES 4 I0) (CRAET MU L%k, K320
K9 e 5B LT 4 ERRAHR G- 50 BRDN £ S v Tu
50

* 32 HAEHRTE
[A&EzE [0 GHERED. 300, 1,200, 4,800, 19,200 ppm |

ZOREF, LFO XS Rt Ao b STV b,
300, 1,200 & T* 4,800 ppm & G-HEICIBWT, HEKAFH
HAL DAL~ [E i
19,200 ppm & GHEICIBVNT, M, B4, Bl QT 3
T 5. HAL DRIy D BAL A~ D E R, T oo o e B S
KT — X 7 DR K OB g o> F et 8 & O H#E 0

R, BEE, fUKE., RERINEOYFEER 2By
T, REICHEETDHEEZONDEEBIIA LN -T2 ENT
W5, (26, 74)

ARMFAS L U CiE, ARBRTIE, AR, T RER OV 2 i B
MR EDON G L LTE Y ARG NRONTZLEOTHL Z
&R ORI W e8RS Dl 2 72 £ NOAEL O]
i3 T & 2 LT LT,

(b) 5w k90 BREEOHKXSERER (van Logten 5 (1974, 1976)).
JMPR (1988) T5IH)

Wistar 7 v b (ZEEMERES 10 VT) ([2BA kT U o A% 3 33
DX D B EREZFRE LT, 90 HFREEH 59 2R Br 0N Ehi S
W5, (BH26, 38, 75)

x 331 HA=EXRFE
| FAEZE [0 GIREE. 75. 300, 1,200, 4,800, 19,200 ppm |

FHREGHETRO O NIEEFT R, 3320880 TH D,

% 33-2 mMEETA

BEGRE | M e
19,200 | - REOWFREEN R | - BALO WIHEE LR
ppm S ANVDORED AN 2
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- PREEE IS GRBR | - AREHIN] (9] 6

AT ) HH)

- GEREROEEN - GFHER DN

- FURBR O E T BB | - WIRERET

il - VB O B AR DD
+ B O AR E B oD Y

i

S AN

- B ORRE BT
% ZE A D) 29)
4,800 | - BURIROTEMEAL - FRRIROIEMEAL
ppm - FEH % OVRI ST R O FH
Lk PONEERTR

« FIIAL R D 53 WATE P D
KT (MRS A

VA DD
1,200 o LR HR OO H % B EHE N
ppm
ULk

AHMFHES L L L, BIBORIREICBIT 2 220Dz
WL, CHRIZ L VRO B NTEHER R 72> TWD 00D, 19,200
ppm & GHED A CRIE OF X EREOEIMNNBFERO LIV TWD T &
5. ZERIDIFANTHONT S 19,200 ppm ¥ GHED B & FEEAT R &
T L7

AFMHAES L LT, ABRIZE TS NOAEL %I 1,200
ppm. M 300 ppm & T L 7=,

(c) EEH
DB IO\ T, fICEE el 2 vl h . Bk
TRV U AEBROEL T TR BB OER L EE L7 L
TR B0 D, ROl aEEE 2 RErT 28RN 5
NS DTHDLN, ZEEEE LTEHET 5,

O Zvhk48EEOHKSHER (Kroes (1974) (JMPR (1988)
T5IRA))
Wistar 7 v & (FHEMERES 5 V8) IZR{ETFT MU DA% & 34
DX D 7e B GREZRRE LT, 4 IR G35 3B i S 4

29 yan Logten & (1976) (ZLiUX, 19,200ppm #GHEDO A THO 7z & STV 523, van Logten H
(1974) X, 2SR E SN TWD, /2, JMPR (1988) 1EAHT RIZ 2>\ CHARKSF
PRI SN TRWE LTS,
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TWb, 2B, BbF MY o TEEAT U 7 AFRHCOIZ I
ML THE LT,

&34 FMAERE

& 0 GFRREE) . 75. 300, 1,200. 4,800. 19,200
ppm

E

HEI
s

ZOREF, LFTO XS iAo bl ShTnd,
19,200 ppm $EGHEIZIBWNTC, 2 TOEHMMN 12 HEHE T
IZFELE, FBEEE ORI CD K O E I I
4,800 ppm & GHEIZIBWNT, 561 (K2 i, 13 6] 7
22 HH £ TS, BEFEOJD G K UMK EHE AN
4,800 ppm BEGFEDOREIZ IS\ T, BEOFIRTEE O,
1,200 ppm & GHEICIH VT, MO FE X E & OB kO
1,200 ppm #HG-EEOHEIC I T, AP E & OB,
75 ppm HEGRELL EOREIZ IS T, B OFIRTEE O,

7235, 300ppm B EEEIZB W T HE 1 Fl &G 7T HBIZAELT &
SILTWD N, JFEFICEEM it < L T R CTh 5 A
ThbH, (26, 76)

O Zv b9 BE#EAEESHER (van Logten 5 (1976) . JMPR
(1988) T5IA) (HB#)
Wistar 7 v ~ (BBEMERHES 10 )8 ICRAL T RY T 0%, F
35 DX 5 a5 A E LT, 90 HFIRETR: 59 2 ik 23 I i
INTWD, ok, BibT MY ¥ AMRE L EEICDIZHIN L
THE LTz,

&35 FHERE
[ifka%E |0 GITERE). 8. 31, 125, 500, 2,000 ppm |

ZOREF, LT DO X 9 72t i o bivl,

2,000 ppm BGHEZBWT, HERES 3 BlOFEL, H-5<
AVDAD | % AR OEBICH, REINEG, L e
EROEIA K ORREL, ¥ B i BRE D HENNMEI R 0 53 WATE PE AR

30 b Y T AROHEA LI Y v AEREL, 1%0ES U U A2 LR, S E 20 3 g/kg
(— 2Bt oL & BT 11 gke).

31 HIRATHE R ILEN D 72 | BEERIEEZTAZ LN TEX Rzt ENTW5D,

32 1 kg H7= AL A A 2(0.4~0.7 Q e N 1%HEER D U 7 A% Gte
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T, CMiE R UMM oD AR st B B D HE
2,000 ppm £ 5-FEOHEZ I T, WK, B, FARIR LY
Il N EAR O EHE O, BN RO EEORD | KT

i
2,000 ppm £ G-HEDOMEIZ IS T, K T IR OV OFE %}
HEOREA, HIEORAD, F 5 ORI

500 ppm VL EEGREHZBWT, M aLvFazxsa o
KT, FARIROIEMEAL, B ORI 2 ZE a0,
N BT B F = — 7 RO

500 ppm Pl EFGREOHEIZIBNT, BAKILDOHEK (&
26, 38)

b. BRMSHRE (FRIERUVZOMORNDBR)
(a) v k4R 12 BMBOREHER (Loeber 5 (1983). JMPR
(1988) TH5IA)
Wistar 7 » b (BHELES 10 08) ICRILT MU DA% 3K 36-
1OX D 7B EHEFRE L, 4 KOV 12 HEREE G LT, FRIR
FERE K NN MR /R T A —F ~DRALT + U 7 LD A~
DN SN TN D

#*36-1

EEEE=

AEEE
[0 CRHBREE). 20, 75, 300, 1,200, 19,200 ppm |

KRG TRDO N mEFT ITR 36-2 DB Th 5,

% 36-2

BsMHERR
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BeGRE | R

19,200 | - pEIFRIE (5 4 KON 12 HE%)

ppm - RIS EE OB (%5 4 L OV 12 #RE%)

- FRROTEH L (%5 4 LV 12 BHRETZ)

cTFrFrr (Ty) EOKT (BE5H 4 K12 #H
%)

« FURIRHL A VT BEE A AT o EOEN
(F5 4 KON 12 HE%)

cFA AT R BRRRALF AT o BEOKT
(5 4 F O 12 HEE)

- IR OTEMAL (5 4 BRE%)

CRERLVECEOIRT (&5 4 BERET%)

1,200 | - HFARAROMXEEOEM (B 5 4 BH%)

ppm T, EDIRT (&5 4 8E%)

Loeber HIZXiUE, ZNHDORERNE, BT MY 7 ATH
W, BB, BEREOREDOHNDZWEREI/EHAL, 74—y
JHEBICL DM T RAEAOE(LEZFERT H BN E LT
b, (BZR26, 77)

JMPR (%, FIRRICE TS, ARBRO NOAEL % 300 ppm
(12mg /kg AE/H (BAbA A & L7C)) LHWBLTW5, (B
E26)

ARMFHES & U CiE, RRBRIXHIRIEEE X QN UWR /N7
A—=L~DRAT M) T LADOKEEZH LR THL OO, Lk
it (p45) OEAMEMERBRICIH VT, B O BT H R TR
DHNDEEZLNTZZ LG, JMPR OHIWi 2 278 L, ARBxR
\Z81F 5 NOAEL % 300 ppm (12mg/kg KE/H (BALWA 4
ELTQ)) L=,

c. EBHSMHHER
(a)Tv b 2EMBORE/FENAMEHEEER (Mitsumori 5 (1990))
F344 7 v I (B HEMERES 60 L) (CEALD Y U L%, R 3T D
KO EHAZE LT, 2 FREERS LBy I ST
W5,

x37 HEXRTE
FH &R 0 CxfHe#¥) . 500 ppm
(mg/kg RE/H & LCTHE) ® |0, H#E: 16.5, M : 20.0

49




ZORMR, UTOXL S RETANBO b L SN TS,

500 ppm # G REDOREZ IS\ T, 52 MEFCIRILEOH B /21
m, R e vl =5 U EE RO A BN, RS
BREOFE WD, 7238, Mitsumori H 1%, 2415 OFT R 104
BHTRONRNoTEZ e BRT — XD THDL Z EEND
HEFNERII2VWE LTV D,

500 ppm & GHEOHEITISN T, FINLIRKR OFIER] DA B 72
HIN, 723, Mitsumori &%, AT L O EE EE S FREE & [R5
ThaHZENDLEMEFIERN RO WL TS,

500 ppm #GREDOMEIZ I\ T, BLRZERYE [ 95 O3 IE B

BRI, k. FFEIL AFTRIIEENZ2LOTHY . B
BV T LZEDEDTIERNEHE LT\,

2B, ARRBRTIE RO ROIENICW L O EEAREA Lz
L ENTWAMN, Mitsumori HIZ LUX, ZOZRMDT » b TH
FEHNIHIEL TWVND Z ENH BN TS & L, MR L L
TW5, Fio, EGEICIW THEZERME A s LLA O JEEER A4 52
DEER EFIIRD N7 ENTWS, (BIR7 8)

AREMFHES E LTI, KR TR O BB RIZSNT
DFEMIITAATH 5 Z & AOKRRBRITHEMHEORBR TH 5 Z &)
5. NOAEL Z13biu/av &l L7z,

@ HEHILAM
a. v b2 EFEMBOKRE/ENAMEHFHFEHER (Mitsumori 5 (1990))
(B18)

ik (p49) OFRBROFER, Bk Vv Lz E LT v FTIE, W
SPRFEDEITRO BN hoTc S Tnd, (BT 8)

REMFER L L TR, ARRTR SN EROFT IOV T O

MIARATH D Z & RUOARBRITEAEOHBRTHL Z L2 b, Bk
MIDFENS AT W T 5 Z S IXREETH D &Il L7,
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©® HERLESMH
a.Jv F=tHREESMRER (van Leeuwen 5 (1983b) (JMPR (1988)
T5IH) (B#8)

T v b GRERH, SBEMERES 7~12 VT ; 4 2> ALl L Tehd ;
237 b 2RISR SET) ITRILT R U L%, £381DKD
fxd&%ﬁifz XELT, 2HO Fs B2 155 & CIREEER 57 5235
MEMEINTND

* 381 HA=HES

&R E 0 CetHE#EE). 75, 300. 1,200, 4,800. 19,200 ppm
0. 3.75. 15, 60. 240, 960 mg/kg A&E/H (RAkT
(mg/kg KE/| FU T ALELT) 6

H& LUTHRE) |0, 3, 12, 48, 192, 768 mg/kg KE/H (Rb¥A
FrLLTC) 6

KRG TRD LN FEATRITER 382D EEY Th 5,

%382 E=MUmMR

BeGRE AT A
Fo 19,200 c ZHRER 0% (3R L =Mk oo 25
BlEY) | ppm AT - HAERBELGEoNRho70)
< M fE TAREOIKT
4,800 ZHREOZFE LVMET (25%) , B 04
ppm FROET (LPEH. 32% ;2% H. 61%)
- M MYE T4 RO
1200 kg TREOIKT
ppm LA b | i B EE O RED

F72. UTOX BT ANEO N E SN TWVnD
300 NN 75 ppm B GEEDOHEIZ IV T, MLy Tu;ar“@ﬁ?rb:m
D HITEN, BRI R T2E SR TV 5,

1,200 ppm & GHE L OZ LT OHEOR SR T, IR
(Zha=) . WO E IR OAFR, BEFLR K OBEALRREREIIT, #5R

33 4,800, 19,200 ppm TEZAREDRA DGR Lz Z b, Fi kO Fe ibftiE 1,200 ppm £ TOHETOA
B X,
3¢ JECFA THWHH TWAH#EfE (IPCS: EHC240) Z MW THERELHETE

i B E B & Ei Iy
(kg) (g/Eh%/ ) (g/kg RHEH/H)
Z vk (#) 0.4 20 50

B NFEIFEFE (BT MY A 102.89, BFE79.9) oA
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WERGIZEHE LT B XA LN oot STV 5
EBHMPICEENTZHBEROFRICEBW T, BFEITALNLR -
eI Tnb

(2. WG X D RED R BHERED WNFIICHKT 5 b Drg
AT 272012 19,200 ppm & 5-FEOMERE 2 HELALE OMERE & A8 7EAZRL
W7, ZORR, BLEOHE L 2R LT 19,200 ppm &5 FEOHET
IFZ RN 20%TH Y . 19,200 ppm & HHEORE & 22 L 7 EALE D
METITZIRER 0% Th o7, L7z o T, #5512 X 2 AEEO IR X
DM FIZHR LI STV

F 7o BHEVEICKRT 2 B Wi A R 5 EE’T( 19,200 ppm
DYRYEIR AR A 7 A BB L =881, (2%t R R R} 2
3 ) H B S B 712 12 A2h0 L 7= Al A ﬁ%‘ﬁ@iﬁ—% (61%) ES SR
L VIR ToM, R (62%) L HEFLF (90%) 1IXHIRE [F% Th -
e D, BI85 ORBII M TH D Z EBH B
Tholzt SN TWnW5b, (BH36)

AREMFES E L TX, BEWIckT 25—kt ’1%5 NOAEL /%
300 ppm. EFEFEMI12425 NOAEL 1% 1,200 ppm. REMWIC%d 2% 5
PEIZF%2 D NOAEL (% 1,200 ppm & W L7,

® ERFZBITZ2HER
a. T ARERD (Sangster ©» (1982a) (JMPR (1988) T3If))
E b (BB 106 2R FY A (1 mgkg RE/B (RAE
WA Ak L/C)) . 8 M (ko 2 B HRREM) Eokh L,
FRIZNMWRITRTT 2 B A T BN Em ST\ b

ZORER, BEICEE LZEIIZRO NS TV 5
(26, 79)

AREMFAS L LT, AKRBRIZHEHEOATEBMINLTEY
NOAEL |45 S v 72 vy & L7z,

b. ﬁ)\%ft%ﬁ@ (Sangster © (1982b, 1983) (JMPR (1988) T3IH))
N (BB L TH) IR N D AE, RI9D LD REGEEE
ﬁ::LT 12 R (ZMEIL 3 o ARRER) Bokh L, FrRe
@%E’J&UW PR IR B B MRIE TR BRER D M S
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0 CRHFREE). 4. 9mgke (AHE/A (RAk
WA AL 1L 0)

ZOREFR, LFO XS iAo bl ShTns,

4 mglkg (KE/A (RAbA F 2 & LTC) U EOEERET, Bt
DI, 723 ARRBRTIE T ORFHRIC L 2BEUERE L 138720 |
—EICRE L TCWAEOAELTE STV,

9mg/kg (AHE/H (BALMA A & LTC) BERET, MG Ty K
M) a—RFr=r (Ts) O, 728, £ OIREITER OFHN
TholztahTWab,

9mg/kg IAHE/H (RAbMA 4 & L) #5558, I (EEG)
Je OB FH I SOG % & e iR AR B2 T — 2 D0 B KRk & IR O R
i N ONER)JE S 02 AL, 72k, IEFHEHHNOEH Tho71- & &h
TWa,

O, BRI B R G IZREE L7 RIIFRO Lol ST
W5, (W26, 80, 81)

AFMFAES & LTE, 4 mgkg (KE/H (R A A& LT) U
FEOFHGRETR LN BEEMED LTI OV T, Sangster H DB % &
L. FBNRPTR TN L TEET L& ARABRICEIT D
NOAEL AR OxmHETH S Imgkg KEH/H (BAb¥A 4 &
L) &HlrL7e,

c. T AHER® (Sangster » (1986) (JMPR (1988) T3IA))

B (BB 15 6)) TR LT Y T A&, £ 40 O LD e HEE
ZHRELT, 3 BIOAREMOMBEOEL L, otk 3 [0 HREM
[Tz > TSR E1T O BRI N Ef S T\ 5,

=40 RHEXRT
0 GRIPERE). 4. 9 mg/kg (AHE/A (R
kA 4 & L)

MERRE

ZOFER, 9mgkg KE/B (BAtMA 4 L L) &EBOKMEIC
ST, EEG OEENSHT T, ENRERRED LN E SN TV 5D,
(W26, 82)
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ARRMFAE S & L TiE, ARBRIZIIT 2 NOAEL % AR O & &
BETHD 9Img kg FE/H (RIEMA A& LT) LHWTL,

d. TARBRELD

Sangster 5. L EORERNS, NOEL % 4 mg/kg (K&E/H (&AL
MA AL LT) ¥ L T D,

JMPR (%, Bl EOFERIC IS TR AE B M O\ 3 IR 72 224 E
DIRD HLINIRP2T T &b 2N HERICEK T 2 NOAEL % 9 mg/kg
KE/H (Bt A A L LTC) LHEBL WD,

AHEMAFHES L LTH, B hOMAIZE T 5 NOAEL % 9 mg/kg &
HH (R A 2 LTC) LMWL,

(3) DBDMH<ZZ&$ >
LUBE D FN FAZ DWW T, IRAEL R FZ K O JF R T d 2 DBDMH % #5k )
BLLEbDOTHY, HE~DBHICED LD THLHZ LD, BEE
BEE L CRiHi7 5,

D TFLLF UMK
a. DYXEE—RMHHERER (Moore (1999a) (RARK))
New Zealand White 7= (3 Jt) (Z DBDMH OHNE L7=fK% 4
RF R L. RSO B LB £ S b, #5Ww
BIZiE HEBEENEESNTWA T, £9 1 BB %2 506 L,
ZF D% 2 il ORER % Draize H D FEICESE, EfiEh TW\W5,

ZORER. B 1 FINCONWT, EREEINIZBWTHMERALEE, %
JE & AN ERD BV A, BeH1% 48 Bl ~10 HZLIZH) T TRERIK
PEOBEBENJHAD LIz SNTWD, &9 1 FICIXEEDORHE, FLBE
PESIEZ . JEARENBIZR S, b ) 1B CRBER 1 REMZICROEZED
HBUER TS, 2R 24 R E THTALIZRO b ol b &
VTN D, B & — AR G01L 4.3 EEESIN TV, (B8 3)

b. EILEY FREREMESER (Moore (1999b) (RAFR))
Hartley 7L/ E/1E > b (5845 10 [T, MERELCARET G FEEE 1
e, ERE 2 BF) 12 0.75%DBDMH Bk 2 3 1 18], 3 @ MEAm (1

36 Health Effects Test Guidelines, OPPTS 870.2500(1998)(Z -3 < [ & — ks Fa 45 S CRFfli, 4.3
TR ORI S ST 5,
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HEEF 20 JT) (RAEHEE) L. mAIOBA 5 27 Hi%12, 0.5%DBDMH
KA % BEEIURAT (B2 TR) 1% 24~48 WRERIZHE 3 S D ALEE 2 3t
U7 RS EME R B N B ST\ 5, s, kHRREE (10 D) (213
ERFEOHIToTZE LTINS,

T ORER BHGREL ORI IRRE & b BFR 24~48 KFIORLBEA 27 RN
0.5 LA EZ R EAEILERD 549, Moore (2 LiLiX, DBDMH (135§
BAEMEWBE L 1ZEB 22V EHBrEN TS, (BHE8 4)

. —AEREDHFH
ik (p9) OEEMLOBEWEIR LA, B TRERFFEK] O
— HEREOHEF S LR 21087 - T, kiR FERE, DMH, 2%, Y
i A Xy (BDCM. DBCM KON Bk L) K OEZEREIZ SV CRE 51T

77,

1. ERER~NDRE
(1) RERKRE
D&RAFDFEEE (Mesrobian 5 (2010) (RAFK))
JRE AL A (R 140.5 cm?2: AL A 24 72 D OFRHEE 1.07 mL/ cm?)
S OB A (FRmifE 102.3 em?2: AL RS Y 72V O & 0.98 mL/cm?2)
., WHEFZRK (F2hRFBEE 900 ppm) [TIRIE L, MEEFIZIRIE
7 2 FEIFAIC BRI U T, A R BRI 2 IE U723 BR DS i S v T
Do

FOFEE. M2DmY TholmL L TWn5D,

M2 BRICRERFRMKVEZITOLEEDRERTDEDNRRRED

A, RE A DIZIFK B. BN ORI #R
1000 Fy Py
fa\ 900
§ 800 l
M 700 '
T 600
#E s00 -y
I a0 %
'ﬁ 300 | <
T 200 | L
100 7 o
0+ o — & - ’ ! s S
0 20 40 60 80 100 120 O 25 50 75 100 125 150 175
MERA BRI (47) SLER R IR ] (47)
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IRE R ORIFRIZOWTIE, ARRADYIIRRED 968 ppm T
bHoT=b DN 15314121% 666 ppm, 120 537£121% 1.13 ppm & 23
WLz s TWad, e, B ORERIZOW T, ARhR#
DOHIHRE DS 968 ppm TH o 72 H DN 1 43 121% 837 ppm. 50 4314
12 200 ppm, 180 731213 5.63 ppm & ZGEIZEEE LT- & L‘fb\é

F 7o TR B/ A RE R O YREE D H AR B A e, RF AR 2 A
v ML A. BERERO TH-72E LTND,

LibE D, FEEFEFA L, WIRRRIT, TR AL OB 07
£ R THHITA HETEE)‘O\ Z I EORKESRY OREH) OfF
ETT“%ELZ?@Z%LE&%&L’ELT%@

F 7o, TR L OWEIGHAR & b IR BRREE X2 ET
HZ M, MEENEBIRT S FE TOMICEE N MET 5 2 Lidn
ELTWB, (B8 5)

(2) DMH RUR1tH
D FAHIZEITBHEEBE (Gutierrezb (2013) (RAR))

DBDMH {5 FALERfi#% 12 33 C DBDMH (%) R 32 RB) THLs
L7o4E A (59 450 g®7 | 5 ffk) (FKEfE 200 cm2) i1 A4 27K (200
ml) T 60 B (2 [F1%HE) #EOEEWZMM L, i+ o DMH
RE R OB A F AREZRET H2RCINE I N TND

ZOFER, MHET O DMH EEIX, WTHOBRKETHRERATH
51 ppm Rl THY . AL A 4 EEIL5~8 ppm Thol=& ST
W5, (ZH86)

S, T O DMH #E K ONRAL A A 3R, Bt EEIT O
(R E ) DB O DMH R K OB A A R EZHEE LT
FER. WIToOREHZI W TH DMH LT 0.7 melkg K. i
fET 0.9 mg/kg Kl TH Y, RALWA A IR FY) 4.4 mglkg, FH
fECT5.4mgkg ThHolmLENTWV5D

F7-. Wil R FEEEKOFEEO DBDMH 1Z. DMH45%. EAbt¥A 4>
55% D EEFK TH L Z LN H6) . Z DS a%E L C DMH O &)

3 REHREFEE L DA,
38 DMH (3@#igiks v~ 777 04—, B4 43447 a~< 777 =12 L0 HIE,
39 DBDMH ® /%y ¥-#& 285.9, DMH 0%+ 128.1, RFED 412 159.8 Lk,
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O R A A mEHEE LT R . AR OB A A 5% E1E<0.7~
<1l.1mgkg Tholzb LTS, (BH86)

FREHEEFEH LU, DMH OH¥KIEDBDMH THH & I TWD

N, BAL A A Az o TR, BlE, AR ORI A A RN 4
ppm EOHELH Y, b E 2R, WE SR A A DH
FKDIFEAEN DBDMH AN L Db D EESINTZE LTS, (&
86, 87)

Q@ HAHICETIEREBE (REKLFRE/KERLERES R UREHALERES
HESFAIZEITA2EE=DHLE) (Gutierrez (2012) (RAFRK))
DBDMH fif HALERfRE (RFIREA) K ORME HLEE a2 515 5
N4 (K 450 g, FIEFER 200 cm2, 5 #i{A) & i 4> 7k (200 mL)
T 60 BMRmOERE Y 2t L, #iHiEIC W T, BbA F R E &
" DMH 2% HE T AR 23 30 S T 5,

ZOFER, T o DMH (I2oWCldk, DBDMH QLER K OSRALER 414
& HRHEA (DBDMH LFEA : 0.26 mg/kg BILL R, ARALFREY : 0.39
mg/kg WL TF) COLLFTH Y . BALMA 412> Tld, DBDMH AL#E
K ORI OFRBEIZ Z TR O b o 7= JLEEHA @ 0.05~0.08
mg/kg P, ARAFEA : 0.04~0.09 mg/kg ) & SN TW5, (B8 8)

FEEFEFREICIE, PLEX Y R RZRAKOMENZ L0 &
% DMH &U%ﬂ:% (338 H OB LB R O D% O BRI IERRIZ B
ThHRrhdEEZDNDLDE LTINS

@ HRAZEWELIE-FYyTHRIOERFE
a. FAZMNELE FY v THRPOEEF= (Liimatta (2007) (RAK) )
WHERZFERK (A2 RFIEE300 ppm) T30RMIMEELE L7-FRA
MHEO R > 7 (BRI IZHOWNT, BALW A A IR E R ODMHJR
ZRET LA FE R I N TS, BHELKOEERRE LT, 2%
MKIEKE OB A 4> (300 ppm) WINEWR 2 W= & ST
2o

Z OfE R DMHIZ DWW TlE, 98~134 ppm TH ¥ | FLFHEAD120 ppm

40 IR OMER A 1 ppm

41 DBDMH 0%y £ 286 & fm“ 99.4%. ANRF T 319.6 7>5. DBDMH (Cx4 A2 A% RFEEOEE
111% 11D %R, A%hEFERE<1.11 T DBDMH &% K& 7=, DBDMH 41 & DMH 0451 128.1
EORFEDS {5 159.8 75%\ DBDMH (Z%I4 % DMH O#14(128.1+286=45%) K O EALW A > DEIE

57



L0 em . Bt A 4 13101~138 ppm TH V. HFHE@V150
ppm LD HLORMEVMETH -T2 STV D, (B2, 89, 90)

b. #AZME Lz FY) v TRFPDEFRE (Liimatta (2008) (RAFK))
ik (p57) LR URBRIEMEE 1S L - T, [AEEORBRNEM ST
Do
Z OFEF, DMHIZSWTIE, 92~111 ppm TH ¥ | FLiAHE4D120 ppm
(ZFERZUTVME T BAEA 4 13103~125 ppm TH 0 | FLEHED150
ppm LD HRORIEVMETH - EENTWD, (2, 90, 91)

@ HFRAICETIEREBE (REKRFRHUEBRITKERIEKERER)
(Liimatta (2010) (RAK) )

WHL R FEiRK (B2 RFEEE600, 1,000 ppm) % K450 g, 100
ecm2ll E¥%7- 0200 mLLL ECHEZE L, B OKEE (9600 mL, 15
FORREE) & S U7 XUFKEERFEBDO R % A 427K (200
mL) ZHWTe0MH., RmOEEYZHMmH L, Z o+ ODMH
RN OB A A REEZPET 28BN EwBI N TNV D, £ Ok
RiZFR41D LBV THoT LI TWV 5D,

%= 41 DMH RURIEYMA A ViEE

Fh R AR K¥E# | DMH (ppm) | RAE¥)A A4 (ppm)
xR OKIEK) — <0.5 2

600 ppm — 9.7 11.1

600 ppm + 3.3 7.0

1,000 ppm — 6.3 14.3

1,000 ppm + 4.3 7.7

ZOWEMNLHE TS & AT ODMHEEIX1.4~4.0 ppm, &
bW A A PEEIZ2.9~T7.6 ppm EHEFFENTWS, (B9 2)

® HAICHIT2EEE (Limatta (2014) (RAR))

FRR (K450 go 8 MA) (FmifE 100 cm2) %, WlliREREK (F
ZhRFRE 900 ppm, 4 ffK) ROKEAK (4 FiK) T 1 KREFEQAEE (150
mL/53, 71 60psi) L. 1430 BiER, BiA A 7K (200 mL) T 60
FOMZRE ORRE Y 2 L, ik DMH BE R OEAbY A 4Rk
ZHET DR X TV D,

(159.8+286=>55%) % K7, FMEANCHNRFIRE +1.11X55% IL 45%I2 & 0 HFRMEE R 7=,
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ZOFER, MERTODMHIX13 ppmTH YV . BALMA 4 1349
ppm ThHolz & STV 5D,

EHz, iR EE R EENS, PR O DMH BEE K ORAL
WA F U EEIX. TN 4.2~7.9 ppm. 17.0~31.1 ppm EHEEHE N
W5, (ZH9 3)

(3) kyYnNOARY
D HAICHTZ2EZEE (Limatta (2014) (RAR)) (FiE)
ik (p58) DEBRICHE W T, FkOMIHEEHNT R " XA &
(BDCM, DBCM K QY7 2 EHR /L) 2H1E LI-dBAEmI T\ b,

Z D% BDCM KO DBCM (ZWF ORIV T & H R A
WP TR TH-oTz, 7 TRV OWNTIIHBHIRA (250 ppb) A FT
bHololInTn5b,

X5, MHERELOFRAREENL, FATOT 0 TRV LARE
1%, BHRALLT (<99~<138ppb) LHfist ST 5, (B9 3)

Q@ HHELELE-KF)YTERPOEE=E
a. FRZWELZFY) vy THEBDEF=E (Liimatta (2007) (RAFK))
(F548)
bk (p57) ORBRICENT, FEED B U v T2 B LA 24T -
72tk. FU ,m A% (BDCM, DBCM Kk OX7 mER/L L) ZHIET
LRBRNERM STV D,

Z DS, BDCM K UDBCMIZW T I OMRRIZIB VT H R HRA (5
ppb) U FTHY ., 7aEHR/NLAZONTIE, U v 7D H H1BAE
736.4 ppb T X 47223 2R T RS (5 ppb) LA F CTH - 7=,

(28 9)

b. #AZWEL F) v THRHIBDEFRE (Liimatta (2008) (RARK))
(FB#5)
iR (p58) DFABRIZIHWT, FERD NV » T RLEILFE 21T > 72
#%. MU e xH > (BDCM, DBCM Kk O*7 vEhR/LL) ZHET D
REBRPITOIL TV D,

42 FEEITIFEMRA IR OFHE 2 L, FEEIZIX, RAKD Albemarle tOTF—4 35, MU g A&y
DIHIL, TRERLVLAORBHIN EREH I TND,
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ZOfE%., BDCM KT DBCM 1ZW - F RO MRIZ BT b Fa R AR

(5ppb) LAFTHYH, 7aEHRLAIONTIX, FUvTIKDIH 3
FRIK T 17.56~36.6 ppb D& TR SA7228, 1K TIIM IR (5
ppb) LR TH -7z, (B9 1)

® 4AICHTIEEE (RESRMOIEEIZKEXIEKERER)
(Liimatta (2010) (RAE) ) (Fi®)
Lk (p58) DERBRICHNT, W UKD ~ Va2 % (BD
CM. DBCM K U8 12 /b 1) DI %M 5 R N FE i S T
5,

ZOfEF, BDCM & UDBCMIZW T I ORRIKIZI W T H R S 472
Mol=, 7aEARNLLCE L TIE, RHREFZERE/KL000 ppmfETE. /K
DO TRIRIZB W TR ITD5.1 ppbTh - 72238, TSN OR
ETIIRHEER (5 ppb) LR THo/zE STV A,

ZOREMNS, RATOT 0 TRV LREEIX<2~<3 ppb & #Ei
SNTW5, (29 2)

@ BEUBZEOSEKPDRE Levyn (2002) (RARK) )
W R FEREK ()R 0, 34, 56, 7T8ppm) ZHIL. BERA
ZIRIE LTt OMEAIKE IBEE THRICEILL, N Y e 2 % > (BDCM,
DBCM KO a7k L) ZRET BN E STV 5D,

ZDfER . BDCM & U DBCM WM OBEICHB DT H B HRAR (5
ppb) LA FTH Y, 7 mER/LLIL, ARRFRE 34, 56, 78 ppm DK
BRI E I LT mHEIK T, 2NN 16.5, 44.4, 45.3 ppb«d)
TRt Ehiz, (ZR94)

(4) R%B&
@ HAICEITA2%E=E
a. HMEULEAER (Liimatta (2007) (RaXK) ) (FE#H)
ik (p57) OFBRIZEBNT, RILT RV » PP ORFEENEST D
BRI THOIL TV D,

B \MEEEEEICINL, 6 EMDOEHDEE SN TWD, SN T 2 TRV AREORKE
62.1ppb TH %,
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Z DOfER RABRITHHIRALLT (10ppb) THolzLl STV D,
(ZH89)

b. #ARMEUEER (Liimatta (2008) (RAXK) ) (HB)
Eak (p58) DRABRIZIBWNT, [RIL RV v 7P DOREREZHET D
RERDM THhILTWD,

FOREER . BERIIMHEIERQ0 ppb) LT Thomb ENTW5D,
(9 1)

c. FAHIZHFSEEE (Liimatta (2011) (RAR))

R (K 400~600 g, #5akBk 3 W) (FiffE 100 ecm?2) 12, &
MRERK (BZhRFEE 1,000 ppm) 200 mL ZMEFE L, 45 B~
2 SFREERE% . AGEAK (K7 400 mL) CAKEE S IAERE T, a4
7K (200 mL) T 60 MREmEOEEY A L, fhiliik o R 3Emg
REZNET RN FEHRIN TN D,

ZORER, FRERIORFMREOREE L., KIEOHFEZ»ND
57 3~4 ppb K TH Y . U W2 KEKF O RFEREE (5
ppb KJifi) L EMNRNEINTWD, (B9 5)

d. BREREZOGEKPDRE (Shelton (2002) (RAXK))

W R FEER K (AR RFMEFE 34 ppm) ZIRINLIZGEIKZ ., HH
FETHRICEIL, BRREBZIET 2 BN EmMINATND, £ O
R WHLRZBREAKZ RN L= H KOG R FEIREIL 130 ppb TH
0. RFEBEIIHRHRA (B ppb) LT Tho7z & TV 5, (R
96)

2. —HEREDOHE
(1) EFEEZEICH T SHET
@ FAO/WHO IZH 1T 5 #Et
a. DMH QiERE

FAO/WHO (2008) = L #uiE, DBDMH % 4= %t L 270 mg/kg (B
BhEFREES00 meg/kg) THA L7=HE D4R T ODMHIEEX0.001
mg/g. B &MU OB AIKIZ90 mgkg (AR FEIEE100 me/kg)
THH L7=5A0RBRTOREEIX0.006 mg/lgt HE ST\, 4
W OBBHDION—1 > & A )V ERERETH 5150 g/ A/ H | LR
PINCRFED D728, BSHFOHEEIRFEIEE0.005 mg/gz HWTHEA
7% &, DMHOEE!X0.8 mg/ N/H, KE60kgs L T0.013 mg/kg
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RE/A LI TS, (BH3)

b. RILMDERE

FAO/WHO (2008) (2 X#uiE. DBDMH.» & kil R BN 34T 5
WRET, ETOREBENAMICE B I N EIRET D L, BIAWA 4
Y OREIX, FHFIX0.002 mg/g, BEATIEL0.006 mg/g & HEE S
TW%, FAO/WHO (2008) (Z L4UE, 246 OEfEZ AW - EBEE
FEI Y TRV, EOEEEN Bk (p61) ODMHOH#EE K
BELFEKETHD D, IZEFRBEORBREL 25 EATEINTH
%, (B3, 8)

c. Fynor*42rniERE

FAO/WHO (2008) |2 k#iZ. DBCM& O'BDCMIZ>WTiE, 4HA
RLPRIK R DR FEDS pglkg (BRHITRSY) KT D Z &b, FRFD
DBCM & "BDCM % #2 2 £ 120.00005 pg/g Kiiti T 5 L HEE SN T
W5,

Fo. BB RE O ALK IR EE SRR RS ug/LLLFCh o7z
ZEMD, BERFOEREIEE20.0004 pg/ghiii L ST D,

70 R LI OWTIE, FALELK RO REAE.5 ng/kg TH
5, RO T EERLLAFEREIEEIL0.00006 pg/g ThH S &
HEE SN TWD, FERIC, BERATO T o580 LREITH0.005 pg/g
CHEESNTWD, (B3, 7)

UEDZ b, BRERTOEREEEZHWT, MV g X 0—
AEREAZ LT O X ) ICHEF LTV 5D, Aok, KEITL, KEADFEYL
KE60 kg VBN TV 5D,

(a) BDCM
USDA (1998) 2 LiuE, FRLTEBHD 90 /X—E 2 F 1 )L
EIRERE L 150 g/ A/H & SN TW5, BDCM OEREIL, R/5F
PN RAE S 2720 &SR TOHEER IR 0.0004 pg/g 2 AW T,
0.06 pg/ A/H (0.001 pg/kg RE/H) EHEEINTWD, (B3,
97)

(b) DBCM

USDA (1998) 2L, FARKOREAHD 90 N—E & A )L
ERRFEREIX 150 g/ A/H & ENTW5S, DBCM OfEEEIX, R5F
PICRFE D D720 BISA TOHEERFEIRE 0.0004 ng/g % H\ T,
0.06 ng/ A\/H (0.001 pgkg AE/H) RSN TS, (BR3.
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97)

(c) FAEHRILL
USDA (1998) (2L, FAKOBRFBAHD 90 /N\—E L F AL
IR 150 g/ N/H & ENTW5, 7R/l oAOBERET, &
WH T OHEEFR IR 0.005 pg/g % AV T 0.8 ng/ A/H (0.013 pg/kg
RE/A) LEEBSNTWS, (B3, 97)

(d) REREBOERE
FAO/WHO (2008) iz XhuiX, EiR (p10) oLk, BARC
ITRFBRRIIFERE LW SN TWS, (BH3)

@ FSANZIZHIT5HE
a. DMH RUR{EYMDER=Z
FSANZ (2012) {&, #— A F TV T K DP=a—Y—F » FOERD
BINEREICEEILYEM (DMH 2 mg/kg, #2b#2 mg/kg) %% LT
—HERELHEF L W5,

ZOfER, EEREOFEHEIZ, DMHT0.05~0.18 mg/kgik&H/H |
AL T0.13~0.88 mg/kg AEH/H (BfbA A & LT) THY,
90/3—%& % A )\ fEIZ. DMH T0.08~0.25 mg/kg AHE/H ., BT
0.23~1.46 mg/kg KEH/H (B A 4 L L) TholtlIn<T
W5,

B, 2=V =7 NIZBT 5B OBIREICHOWVTHEHED
FEFL, F¥0.23~0.36 mg/kg RE/H (RAbA A4 & LT) . 903
— X A fH0.42~0.64 mg/kg KE/H (B4 L T) T
Hol-LInTnWb, (BfR30)

® XEIZHITHERE

BESEHE X, FDAOFHMEi CHWOLNZEE 25E2, KED
DMH, &it¥, 7 e RNV AR NREBO— HEIEICHOWT, BLT
DEBYHEFTL TS, RERFFK CTLEE LIZEORRA T ~DK
Sy E: (a) LIRHERFBEAKTOREEE (b) b, BEAKOE
SRR ORRFRERE (c) ZHRMHL, (c) TERO—HERE%L
# U CDMH., B4t®. 7 uThLV AL OEERO - HERE (d) %
HeEtL T b, (BHE2, 98)
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a. FARVERAPADKSRINE
(a) A
18 BN 2R L 72 BRI B W T, FRERIIKOBARIZE VK
0.7% M L, Wi R FEEK (AR FIRE 300 ppm) OEAIZL Y
0.4%EM L7z & &N TWV5D,
UL ENG, EATREe e KE (A2 RFEIREE 900 ppm) DKL R
TR ZBAA LIS EORRKRINEZY Y BT T, 1%& LTn5,
(Z2#9 9)

(b) BEBHA

USDA (2001) = k#uiE, USDA 1385 H F i@ & k5355
ELT8~12%& LTWD,

VLEMNS, ARhRFEEE 450 ppm ORI R FZREK 246 L2 &
A TOKRSWINDORKEE L TI2%E LTW5, (B#E100)

B

b. REEXRMKIDEERE
(a) Rit4(4 4> (J&R¥ DBDMH O F4ti)

ik (p9) D EBY | EEFEFHFIC L, WHRFEBKOR
EtC¢&% % DBDMH (21, RffimeE LT, &K T2% (20,000 ppm)
BEOCRT NI U AREGEENDAREMERH D EINTND,

WHiL RSB K2 LB RN HFICRITT 2 A o 82k
NU T LEROBALY A A DIRFEIZONWT, RILRFRIEAKZFH
ICA RN RFIEFEIEE 900 ppm (DBDMH & LT 810 ppm) M UVE
BRICHEZRFEEEE 450 ppm (DBDMH & L T 405 ppm) T
FHTDEMEL T, £42DLEBVHFISNTWD, B, FEMlIX
B3 DBy ThHD, (BHIS8)

x42 RitMA4 4 VRE (R#¥ DBDMH OA#4)

AW A A 2 I FE (ppm)
FRA 12.6
=y =10 6.3

(b) DMH RURIEMA 4> (REEFREE/KEFE)

WL R TR 2 A RICA DR FIRE 900 ppm (DBDMH & LT
810 ppm) BESAIZAZNRFERE 450 ppm (DBDMH & LT 405
ppm) THEH L7254 OEG 72 DMH L OEALY A A O E
FEIIR 43 D LBV ThDH, b, MK 3 DB THD,

(/9 0)
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& 43 HERH%T DMH RURLEYA #+ ViEE (REKRFREI/KH

%)
DMH (ppm) BAA 4> (ppm)
B 363 453
pEd =1 181 226

(c) FUNBOARY (TAERILL)

FREFEREE I, ERBROMEER (pb9) FENLHEMIL T, F U
02X ANIONWTIE, T EERLLAOBRED LU L TWNE, (B
101, 102, 103)

FREHEEFE I, AR ERE 300~1,000 ppm DR HE
FRKICOWNWT, ANRFBIREL T 0B R/LVLAREITR 4 O LB
DTH., FHERRO b hoT-E SNTW5S, BB, 7Tk
WV ADOPREITRILRFZR K ZFRICEZT 2N lE SN, (B
B101)

FR44 RBEEFRBAKIOITOERILLEE

AR | WP ORBRE | TuERLVARE 2
(ppm) (ppb)

1 300 27.3 91

2 300 16.1 89

3 900 <10 93

4 1,000 13.1 92

fREEEFHE L. R ShZ7 oeRL AT, RERZERKD
R WTEZKBEKBEEDO LD THD EHEL TWAHN, 7Tt
L A OBEEHEGH IR, FRICB W TR ERE D27.3 ppb %
HW\WTW5,

BERNICBW TR, Bk (p60) ORBRICB W THIE SR
BAVEIRTOBHAKF O T 0 ERLVLAEED YL, R KRIETH D
62.1 ppbZ HWTW5, (BRI 4)

(d) R%Ek
R gzEg Ic LT, BHORBREEE (p60) D, RHERE
(22T, MRS (10 ppb) LA EOFRREITERO e o 77
b, RBEMOEEEEZ10ppbs LTS, (B89, 91,
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95, 96)

. BRARUBEBHRTORKEZEE

RESEEFE I, BREOEEATORKEFREIZOWNT
%, Bk (p64) oI, 2. (1) @a. FHREOEBHSDKIRINE
KO Lk (p64) O b. WHEBEKPORFIRENDRISDO LB HE
FEancns, (2, 98)

®45 BARVBERAFORAREBERE

XTGE WL R R | KW | BRAKTEBH
DRI =R W DFR AR
£~ | DMH (ppm) 363 0.01 3.63
W | BAt¥A 4 (ppm) | 465.6449 0.01 4.66
7 uER/NVA (ppb) | 27.3 0.01 0.273
& (ppb) 10 0.01 0.1
£ | DMH (ppm) 181 0.12 21.72
5| Ak A 4 (ppm) | 232.345)6) 0.12 27.88
W | 7 ekl (ppb) | 62.1 0.12 7.5
& (ppb) 10 0.12 1.2
d. E—RHERE
EPA (1997) 2 XA, kENZEBIT HKEG0 kgD ADOFA KL OEE

W O— HEIED ERIO/ N—t & A WiZZEZEh., 108 g/ A/H. 90
g/ \/H & éhﬂ\éo (M 104)
foge g kX, —REREICHOWTIE, FiR (p66) DK

5 E S
PRI tFWX iﬁ%?ﬁf\@mjvk SIS (1% X1EX12%) K OHE

@%%%L\%%@&%@%#éhfbéo(5%2)
F46 HE—BHERE
X GE BAKOCREA | BIE | #E—-HEIE
DR IR (g/ N/
H)
4 | DMH 3.63 (ppm) 108 | 0.39 (mg/A/H)
A | Bk 4.66 (ppm) (& | 108 |0.50 (mg/A/H) (&
kA A &L kA A4 L L0)

44 YRl B SRR K R + FUEE DBDMH o ASflid i >k=453 + 12.6 = 465.6 ppm
45 Yl R AR B ok + JFUEF DBDMH o i) i 5k=226 + 6.3= 232.3 ppm
46 29 8 TIXFHDE (465.6) VTV AN, IESEFHEEITRBSADM (232.3) Z#H\ T35,
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<)
ZuER/LL | 0.273 (ppb) 108 [0.029 (ug/ A/H)
B3R 0.1 (ppb) 108 |0.011 (ug/A/H)
£ | DMH 21.72 (ppm) 90 |1.95 (mg/A/H)
5| BAbw 27.88 (ppm) (& | 90 |2.51 (mg/A\/H) (&
A e A A &L e A & L)
<)
xR/ | 7.5 (ppb) 90 0.68 (ug/AN/H)
e 173 1.2 (ppb) 90 0.108 (ug/A\/H)

(2) BAEHIZEITHER=Z

AEFFHAES & L Cid, By R R FEREK ) O HIZf%5 DMH, &
e, 7RV AR OREBO—HEREICOWT, HESEFE OH
Fte—EELEZLDEZEEIC, LTOX ) ICHE Lz, BRAOEBIREITF
i 24 HE[E PR - SREREZH VW2, (21 05)

FREIRE L, 4 BEOZFOMoERIZH LTk, BRI 2. (1) O
c. (p66) DIFRNOERBIREDHEZ, BERW, EOMODSA, KW (W)
KO OMORFEIZR L TIE, Rk (p66) DR SHOFRERE OfEZ Hu
2o BEMMIRIE S D LB TH D,

Fo. BEHROBAMOBREIZOWTIL, ~—4F v hRXZA 7w by
RIZEDHEORER., —ANU7-0 0RO — BEREIZF 10 mg/ A/H
(BAbA A L) L& TWb, (E106)

AEMAFRES E LTI, W TREERK ] OFHICERS — BB
(2O, DMH 1% 0.759 mg/ A/H (0.014 mg/kg {KE/H) ., ZAL®iE
0.974 mg/ N\/H (AL A A4 & L) (0.018 mg/kg KE/H (RALWA A
e L)), 7 uEHRNLALIT0.214 ug/ A H (0.0039 ng/kg KE/H), BFE
213 0.037 ng/ A/H (0.00067 pg/kg RE/H) &l L7=67,

Flo RFMAS L LTI, &dnBkO R o — HIEERE (1) 10 mg/
NH (B A A& L7C)) Ly NkaERFAZRRK] OERICHKT S
BAeA A4 o—HERE (0.974mg/ N/H (B{bAF & L70)) %t
L, WY TRIERZRERAK] OFMICHES 2 e L VL2 VWEA
BHERHA THICERL TV LB R,

4T BE (IR K ONF oo REEIC S 5 BAL A 40 OFRREIREICOWT, IBESERFH L. FRAOETH
% 4.66 ppm & MW7, AFMFRAR L LTL, ARBRDIETH 5 27.88 ppm Z Az, 7 rERL LK
CRZRRIZOW TR EEEFEOR B L — ALY OBEREICHOWT, HAADVKE 55.1 kg %
W, kg KEHT-Y OBMELHFE L, AOET% 2 H1ITEELEZ,
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V. Ba@RE b
whny) Tk FEEE/K ) (X DBDMH Z/KIZHEME L TRELND, IRILE G Z
TRy T HKBEETH D, BN TIRIERFEEEK ] FIiE, TR Th DR
REMDIFH), DMH RN EEND,

ﬁlﬁ?‘z?fﬁbﬂ% (WRHL SR FEEAK | TUEET 2 &, BRRRIEOFHY OFEIZ X

. WHRFRRITHECHICREICE R I ND Z &0, BRREFmIZIE, 219
E’(U\DMH DI T HREME R H D, F£7=. FAO/WHO (2008) (ZHBWT KV
A% (BDCM, DBCM K OX7 mEh/LL) KORFZBRICOWVT LR S
nTW5

UIEXY . KEM#ASL LTI, ™Y NRIERRZRERK] OZ ez i3
(272> Tidk, DMH KO RACIZ B4 5 5lBREGE 2 et L. A RICHIINY
TRHER SRR ] OEMEICET 5HiZ1T> Z & & LT,

¥, FUsm A%y (BDCM, DBCM KON 7 aEdk/LA) K ONEERRICO
WL, BN EEEEE TENLN 2009 4 K% 1) 2008 £ THhL TR
D, HEEFEFBHFICLEL, 2L, ZEMEICBREEE L ST HHTC MR
BOLNLTWARNWEENATND

1. DMH
DMH DARNEIREIZ LR 5 50 7 2 et L7zfs &, DMH 3@/ (IR S 4, 13
EAERBEZ T T, REMEOEEEITIRFICHRtEN D L& 2 b,

ABMFHES L L TiE, DMH (ZOWTAKRIZ E o THRERTE L 72 2 855
PRIZZ2nE o &l L7z,

AREFFRAZ & L Cid, DMH ottt ME&R Gk O A5 At o
ABRRIAE R L7 R, ¥ A ERER ) 5 100 mg/kg {AE/H 2 DMH
® NOAEL &Il L7z, £7o. ERAMETE D S i Lz,

AREMAFHES E L TE.DMH OFENEIZE T 2HE— HERE (0.014 mg/kg
KE/H) Z##ZE35 L, DMH O ADI 245 E 35 Z E N E R L7z, A
PFEAES & LCit, ¥ 5/E%MRRO NOAEL 100 mg/kg {K%/H % ADI
BEOMME L, 22485 100 T L7 1 me/ke (KF/H % DMH ® ADI & L
7.
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ADI 1 mg/kg ARHEH/H
(ADI B EtRIVE R 7 X5 E MR

(B fE) AV

(5 H51%) Bo&s

(NOAEL % ERHLAT i) AUMERTHES 2 27 (A R) o BB O
i

(NOAEL) 100 mg/kg A/ H

(24550 100

2. Bict
FALY) OIRNENREIZAR D F L 2 ET L7/ R, e, mick< & &%
D —EB X PR R R OSBRI SRS A T L7228, Rk NI B 1t FP R B L 0 K)o
STz, BALMIIEE AR L, BEO DR F~EBIT LT, £, Hth o
BEMEWE E B o mBEFREN &< 720 Bk Bl O kit 2
ERIFTEEZ LN,

AR & LT, BT O TAERIZ L > TRERIE L 72 2855
PEIZZ2 NS D &l L7z,

AREMHFHES L L X, BMtoattirt, EREEME, At Eit R
Ot MZBIT 2L OREBR G 2 e L7fE R, B RO ARERD S 9mg/kg 1K
H/R (BAA A & LC) 252 d NOAEL LW L7, £z, AN
IZOWTIE, BRAMRBR TR LN IOV TOFEMIZ A TH Y | AR
FHAEORBR TH D720, BALMORBAMEEZ M5 Z LIxRE#ETH D &
e L7,

AEMBAES E LTI, 2o nEIcs T 2 E — BERE (0.018
mg/kg KEH/H (BAbA A L L0)) Z2WET 5L, Bk ADI ZRES
HZENME LA L, REMFHASE LTL, B M ARBO NOAEL 9
mg/kg KE/H (RAbWA 4> & LT) 2 ADI HEDRME L, 25k 10 T
FRL72 0.9 mgkg (KE/H (BALMA A4 L L) 28D ADI & L7z,

ADI 0.9 mg/kg (KE/H (RALWA 4> & LTC)
(ADI BRERMWE L) b M AR
(EhFE) RN

(&G5J7ik)  ®&H
(NOAEL @t ERLAT ) s H

il
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(NOAEL) 9 mg/kg (KE/H (B 4> & LTQ)
(L2t %) 10

3. FUNOAEURUVERER

4.

AREMFHESE L TCX, U e xZ D955 BDCM & DBCM (22U C
TR ORE R, B LU T Tho7eZ b, R A A X L AZDON T,
T ERILLEDIHIIODON TS LT,

VI TV LK) O FIC & 57 0 AL A O — B R 0.214
ug/ N/H (0.0039 pg/kg RE/H) WL, 2009 FORMLEZEFESD TDI
17.9 pglkg KT/ % FE% = & 2R L,

ARFA S & LTI, i Tkl RFEmEK ) O HIZ & 5 REFEOHEE —
HEH X 0.037 pg/ A/H (0.00067 pngkg RE/H) &HrL7-, 2008 4EDA
BB R ORFBOFMIZ LiuX, BHAAY 27 L~y 104, 105, 106(Z
FIY 9 B EEEIL, 2, 3.57, 0.357, 0.0357 ug/kg KE/H & S TW5
ZE0D, Y TREERSEREK ) O HIC X 5 RFEBROHEE— HEBIEIL, 7
MAY AT LUL 106 IS T 5 BIEZ TS Z & 2R LT,

Y TRERFEK ]

U bZiE 2 REMFRAS E LI, i TRERFEREK ] 12OV T,
e L CEUNCHE S D56, ZeMEICRREITRV &l Lz,
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<BlFK 1 : BRFF>

HEFR 4 TR

ACC American Chemistry Council; K[ELF TR

ANZFA Australian New Zealand Food Authority; —A K7 U7 « ==
—V =T RRLE

BDCM TaEvrana AR

CHO Chinese Hamster Ovary; ¥ A =— X « NA R X —JH

cPAD chronic Population Adjusted Dose

DBCM vZakwsun AL

DBDMH 1,3- 7 0E®-55VAFN KL A

DMH 55V AT N X hA

EEG electroencephalogram; AX

EPA Environmental Protection Agency; K [EEzEE )T

FAO Food and Agriculture Organization of the United Nations; [E[%
A AR R AR RS

FAP Food Additive Petition

FCN Food Contact Notification; & 442k &0

FSANZ Food Standards Australia New Zealand; 4—A +Z7 U7 «» ==
— V=T v RREMIERKRS

HPVIS The High Production Volume Information System

JECFA Joint FAO/WHO Expert Committee on Food Additives;
FAO/WHO & [Fl i B P E =ik

JMPR Joint FAO/WHO Meeting on Pesticide Residues; FAO/WHO &[]
At AR S

MLA mouse lymphoma assay; v~V AU T 4 —~<7 vEA

NTP National Toxicology Program; KEEF#HMET" 17 7 T A

PLN popliteal lymph node; & U >/ i

T3 F)a—FH o=

T4 Furx v

TBARS thiobarbituric acid reactive substance; F 4 /3L B — Vg
WE

USDA United States Department of Agriculture; K [E E#4E

WHO World Health Organization; 5 OrAEEEE RS
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<hl#k2 . FEFHBRAE>

AERTEH BRI B AR Bk BERRE PR B b PRBRS A K ORI S ol S
REREGEE | 28 HR#iA | v TR 28 H M IRAH & BRI DMH 0. 1,000, 5,000, BEIEIT L L HPVIS (2013)
(DMH) MR & 5L 10,000, 50,000 ppm (Naas (1991) CR
(fE - 0, 177, 945, f e NOAEL 10,057 mg/kg K8/ | /A4%). EPA
1,612, 10,057 mg/kg | H (&), 14,972 mg/kg (RE/H (M) (2004) (M2
{KE/R 7. 48)
I . 0, 289, 1,231,
2,866, 14,972 mg/kg
{KE/R)
28 HEHEA | =7 & 28 HIH TEEH A B DMH 0. 1,000, 3,500, BMEAT R L Hermansky and
PR % 10 T 7,000 ppm Benson (1995) (R
(1 : 0, 182, 628, R NOAEL 1,247 mg/kg K&/ | &%) (B4 9)
1,247 mg/kg {K#&E/H H (k). 1,676 mgkg AF/H ()
I : 0, 218, 755,
1676 mg/kg {AH/H)
90 A& | 7>k 90 H R R P BRI DMH 0. 250, 500, AT L HPVIS (2013)
PEFEPER R % 20 Pt 1,000, 2,000 mg/kg (Laveglia (1985)
IRE/R B & NOAEL 2,000 mg/kg (KE/H Razk) (B35
3)
90 A& | 7>k 90 H M TR O 2 T DMH 0. 100, 300, 1,000 BMEAT AL L Federici (1991)
PEFPERR SR % 15T mg/kg {KE/H (Rak) (35
f e NOAEL 1,000 mg/kg (K&E/H | 4)
28 HHHR | A X 28 HH wo (s 2 T DMH 0. 250, 500, 2,000 mg/kg AR/ H SO HPVIS (2013)
PR TEN) % 2t 1,000, 2,000 mg/kg T, W AIHR g T A A ONE DA (1 PT) (Naas (1991)

RH/ A

A NSRS B O B BRSO T

NOAEL 2,000mg/kg &K=F/H (#f) .
1,000 mg/kg {KE/H ()

(RAFR)
5)

(ZH 5
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R TS BRI Bk BERRE PR B b PRBRS R K ORI S o3k S
8 T [ H A X 8 A IRAH - BE M DMH 0. 1,200, 4000, BMEAT LR L Goldenthal
TR BR % 2t 12,000, 40,000 ppm (1994) (CRAE)
(i - 0. 32, 170, fm A NOAEL 1,598 mg/kg K/ (25 6)
509, 1,598 mg/kg & H (). 1,650 mgkg &F/H (M)
/A
M 2 0, 41, 179,
558, 1,650 mg/kg &
#/H)
13 EMHER | A X 13 A wo (s & BEMERE DMH 0. 250, 500, 1,000 mEAT R L HPVIS (2013)
PR “EI) % 6t mg/kg RE/H (Naas (1992)
& A& NOAEL 1,000 mg/kg i/ CRa®k) &Ms5
H 7)
18 AME | ~T R 18 722 A I | IREE & T DMH 0. 400, 1,850, 1,000 ppm & 5BV T, #2372 {KE | Hermansky and
PEEEFE N % 60 [t 8,500 ppm WD B OMREREININE], D&% OPREIZ | Loughran (1994)
PAEDFER (0, 100, 300, BILH7 IuA F— ZDRAEROHEM (Ra#) (EPA
B 1,000 mg/kg A&/ () (2004) .
A) FAO/WHO (2008)
NOAEL 300 mg/kg {AZ/H (B3, 27, 5
8
18 HE | vU R 187 HM | &1 2 T DMH 0. 100, 320, 1,000 e R L HPVIS (2013),
PR £ 80 Pt mg/kg KHE/H (Naas (1996) (R
AR ER fe fE NOAEL 1,000 mg/kg A/ n#)) (EPA
A (2004) ,
FAO/WHO (2008)
(W3, 27, 5
9)
104 H[E 12 7 vk 104 #HfH 1RER B TEME R DMH 0. 100, 300, 1,000 1,000 mg/kg RE/H & GREOREIZEB W Hermansky and
PEFRVEFE D 4% 60 T mg/kg AT/ H T, BT U v HiEB sk 0% AEROB | Benson (1994)
AMERER (k%) (EPA
NOAEL 1,000 mgrkg AE/H (). (2004) .
300 mg/kg RTE/H (M) FAO/WHO
(2008) (3.
27, 59)
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R E BRI TS BRI Bk BERRE PR B b PRBRS R K ORI S o3k S
1 A A X 1 fH] TREH B BEMEE DMH 0. 4,000, 12,000, 40,000 ppm B GHEOREIZIBVNT, FEIE Goldenthal
U % 4T 40,000 ppm Ot B R L ORE, & i L7oMx | (1995) (CRAE).
(K : 0, 119, R OB & OV FE 0 &I'E R AE R EPA (2004) (%W
341.6. 1,506.2 mg/kg 27, 62)
{KE/R NOAEL 341.6 mg/kg K /H) ().
i : 0, 120, 413.6, 1,352.1 mg/kg RE/H  (#ff)
1,352.1 mg/kg {55/
A)
1 4E 18 AR 14EMH wo (s & TEMERE DMH 0. 250, 500, 1,000 AT AL L HPVIS (2013)
T ERER “EI) % 4t mg/kg KT/ H (Chengelis
NOAEL 1,000 mg/kg #AE/H (1995) CRAE).
EPA (2004) (R
27, 63)
FED ANE 18 HRHE | w7 A 18 72 A [ 1REE KRR DMH 0, 400, 1,850, TN AR L Hermansky and
(DMH) PEEPEFE D 4% 60 It 8,500 ppm Loughran (1994)
AMEDFE R (0. 100, 300, (Razk) (EPA
B 1,000 mg/kg A/ (2004) .
A) FAO/WHO (2008)
(B3, 27, 5
8)
18 M AME | ~T R 182 AM | &A 2 T DMH 0. 100, 320, 1,000 HIN TR L HPVIS (2013).
PEEPEFE N & 80 J. mg/kg {KE/H (Naas (1996) (R
ANERER n#)) (EPA
(2004) ,
FAO/WHO (2008)
(M3, 27, 5
9)
104 H[E 12 7 vk 104 #HfH 1REE BT DMH 0. 100, 300, 1,000 RN AT L Hermansky and
PEEPEFE N & 60 T mg/kg KT/ H Benson (1994)
AMERER (k%) (EPA
(2004) .
FAO/WHO
(2008) (H&3.
27, 59)
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HEREHR AR TS BRI #5551k RERRE DR 55 FRERAE SR M OV P A 0l S
AL BH S AR T R ARTE 7 vk AR TREH Fo : &Rf DMH 0. 2,000, 6,000, FEFT R L, Neeper-Bradley
(DMH) R HERER 28 20,000 ppm and Kubena
VL, Fi: (Fold : 0, 136, e A NOAEL 20,000 ppm  (Bi#Eh (1994), CGRA
2 T 408, 1,396 mg/kg & | Tkl 5 —WeFEME R OVEFRTNE) | #)) (EPA
% 28t &/H 20,000 ppm (VREMIZ KT 2 BEME) (2004) (M2
Folft : 0, 176, 516, 7. 64)
1,775 mg/kg (K &/ H
FilgE : 0, 127, 379,
1,322 mg/kg K5/ H
FiifE : 0. 158, 475,
1,602 mg/kg A=/ H)
AR AR 7 vk AR SRR O Fo : &Rf DMH 0. 250, 500, 1,000 1,000 mg/kg K/ H & 510 Fo REH HPVIS (2013).
R HEHES 30 mg/kg RE/H WCBWTAFEROKT Nemec (1992) CR
[°R 500 mg/kg (KE/HLL EOEEREO F1 IR | AFK) (316 5)
Fi: &0 BT E I~ % (A% 4~
HERESS 30 28 H) OEEMKT, FREMIZH
U THBEHREOIRT (MERE) M OFIRRE
REOKT (1)
NOAEL :
1,000 mg/kg AH/H CREMWIIHT S
— A K OV A R )
250 mg/kg E/A (REMWICRIT 5 8
%)
HEFE AR T AR AN IR 6~15 | SRR D KPR DMH 0, 100, 300, 1,000 AT RZ L Driscoll and
(DMH) R H 1 25 PC mg/kg AR/ H Neeper-Bradley

5 il E NOAEL 1,000 mg/kg {4/
H (BEWoxbd 2 — ik K O A4 5
)

(1992) CRARK).
EPA (2004) (MR
27, 66)
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B AR B TR b & PR AT K OV P AR 2 07 P
FEAE TR Iz 6~ BRI 0. 500, 2,000, 4,500 mg/kg RE/H &S REORIEIZE Y | HPVIS (2013).
iy 19 H I 25 pT 4,500 mg/kg A HE/H T, WEOBH L OER22H U ER | Rodwell (1983)
RO HBUBEEE O 0 CRAZk) (BH6
2,000 mg/kg RE/A L E&RGREOREMY | 7)
WZRWTRES I, BRIZB TR
B R OEFEER (FICEHBETOF
{LIRAE I AREAL) O HBUHE OB
NOAEL 500 mgrkg A#/H (Rr#hy
WZxF D — i e OV AL F )
JeAETMER KR 6~ % SR 0. 100, 500, 1,000 | 1,000 mg/kg {KT/H £ 5RO RBYICE | HPVIS (2013)
B 18 H It 20 Pt mg/kg KT/ H WTHREDOIKT (5% O 6 HIF) (Nemec (1992)

K OBEEROIR T (BE5BE%D 6 HH

BLOEGKRTRE ), BIRICEBNT

WHAIFTEE O F 1 H8 0> MEFRAE M OIHEIE
([FIRE R 4 pT)

500 mg/kg (KE/H & HREORIRIZRB W

TAUHMERTHES 2 27 (BHEER) OB

BEEE DN

NOAEL 500 mg/kg {AE/A (REMW
(o9 5 —fk M) . 100 mg/kg (KE/A
(&M

72, 1,000 mgrkg R/ B 5HEOFER
NH, UHXICBWT, EFICEVAE
LB LTS A I e A B & an 3 A RE T
AL 2LA)

(RAF) .
EPA(2004).,
EPA(2007),
FAO/WHO (2008)

(B3, 27, 2
8., 68)




AR H

W FES

AR ]

#5071k

FERE

P

B b7

PRI A ZE e ORI A 2 ol

Z

K (R
%)

90 H i
MR

7 vk

90 HH

AT

& BEMERE
£ 10t

LT b
Vv L

0. 75, 300, 1,200,
4,800, 19,200 ppm

19,200 ppm FHEHZBWT, HZEOW
FHEBVRH, HO< AV ORD, IKER
il GRERIIFE ) . A ko R,
FORIR O E &SN, FI O ExE &
DM, FEFERIERT., #IEOIRHIZ
BT 2ZEROBD (HE) ., Bk G EE
BRI, FI3<AHVORA, REH I
il (R 6 W) . AFHhEROEM, i
JRERE T, UMD KR OB (1)
4,800 ppm #EHHHIZR VT, FARIROIS
AL, B ORI AR O B e R BRD
HINEIRO AN INETE DR T (HER I R L
EUEADRED) (H) . HRBOTEMEL
()

1,200 ppm & HEBEOMEIZ ISV T, HURR
DFHExHE BN

NOAEL 1,200 ppm (%), 300 ppm
()

van Logten &
(1974, 1976)
(JMPR (1988))
(26, 38,
75)

4 KON 12
EEIMEY

PEERER (H

BN A0 d

DOy

W)

7 vk

4 12
T

IRE

AR 10
n

BT b
Vv L

0. 20, 75, 300,
1,200, 19,200 ppm

19,200 ppm #HGHEICHBWT, REELT
(Feh 4 OV 12 #8E#%) . HFUIRIRE X E
BoBEM (85 4 LOV12 M%) . R
BROWEMEAL (b5 4 KO 12 BEE) . 7
nx iy (Ty) EOKT (L5 4 KD 12
L) . FARBRREE A LT B RO
AU RO (BG4 XV 12 8% |
TARATRUVERPRaLFaxTa s
BOKT (54 L 12EM%) . R
BROTEVEAL (5 4 B%) . RS LVE
VEROKT (%5 48M%)
1,200 ppm #HEHZIB T, FARIROMHE
SIEEOM (5 4 8%, Frd
v (Ty) ®EOIRTF (5 4HM#%)

NOAEL 300 mg/kg fA&E/H (12
mg/kg KE/A (BfeA AL L0O)

Loeber & (1983).
JMPR (1988) (=
m26, 77)
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AR A AR TS BRI #5551k RERRE DR 55 FRERAE SR M OV P A 0l S
AgRE AR | S HHRAESA 7 vk =HEAR 1R B TEMERE BibF b 0. 75. 300, 1,200, 19,200 ppm # 5D Fo BlEMAIZIV | van Leeuwen H
(BAtw) PR % T~12 DRyVN 4,800, 19,200 ppm T, ZIRE 0% (R Lo o4f | (1983b) (JMPR
U (0. 3.75. 15, 60, DAGE - HAERZR AR L), g Taie | (1988) (M3
240, 960 mgkg KE | EOET () 6)
/A (Bt hU DA 4,800 ppm £ 5-#ED FoBEIc W
ELT0) T, ZHEOHELWET (25%). WHHE
0. 3. 12, 48, 192, WOAEFROKT (1ER, 32% ; 2 &
768 mg/kg {KEH/H H. 61%). & TaRENKT ()
(Rt A A e L 1,200ppm ¥ 5-BE D Fo BEMIZ I
<)) T, IiE TOREOIRT (), &IEFEXF
HEORD ()
NOAEL 300 ppm (HlEM#icxtd 25—
I EEE) . 1,200 ppm  (ZEFE#E L OVE
3 58 E)
b NMIBITS I AR =3 12 & KRB BAbT b 0. 4. 9mgkg KR/ | BMEFTRZL Sangster ©
i (R1k %74 RN A (Rt rtr L (1982b, 1983)
) ) B B NOAEL 9 mg/kg (KE/H (JMPR (1988)
(Bt A A & L70) (26, 80,
81)
I NiBR =B 3EOAR | &H KB Lo BAbT b 0. 4. 9mgkg fRE/ | FHEFTRZL Sangster 5
JE 1 154 VRPN H (R4 &L (1986) (JMPR

<)

fe B NOAEL 9 mg/kg {AH/H
(B A & L0)

(1988) (BHR 2
6. 82)
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<RIFE3 : AmmMY TRELKRFEK] OEE—BERE>
(1) KEIZHITHERE
DO XREREFBKPOEKIGEE
a. Rita4 4> (¥ DBDMH O F#4)
(a) A

B A 4 R (ppm) = B E/ZALT R Y U L5 EX
B b U v A fKEE X DBDMH /1,000,000 =
79.90/102.9 X 20,000 X 810/1,000,000 = 12.6 ppm

(b) BEA
RAvA A PR E (ppm) = BALWXE/BLT R U U LG TEX
BAbF U 7 AR X DBDMH #/%/1,000,000 =
79.90/102.9 X 20,000 X 405/1,000,000 = 6.3 ppm

b. DMH RURIEYMA 4> (REEREEKHK)
(a) &7
DMH 7 7 (ppm)= DBDMH i X DMH 4+ &/DBDMH 45+
£ =810x(128.1/286) = 363 ppm
RAbMiR E (ppm)= DBDMH 2 X 2 X 244z &)/DBDMH 47
1 =810X(159.8/286) = 453 ppm

(b) BEBA
DMH 7 (ppm)= DBDMH i X DMH 451 #/DBDMH 45+
B =405x(128.1/286) = 181 ppm
BALWA A P (ppm)= DBDMH 2 X 2 X B M &
/DBDMH 45 F £ =405 X (159.8/286) = 226 ppm

(2) HEAEIZEITHERE

=& 47 DMH RURIEYA A > D—BERE

DMH BAvwA A
i FREE | ARl | - PERE | AEE | ARER | PERE

(mg/kg) | #(g/H) (mg/A/H) | (mg/kg) | &E(g/H) | (mg/A/H)
A 3.63 14.2 0.052 4.66 14.2 0.066
KAl 3.63 34.2 0.124 4.66 34.2 0.159
ZDDEN 3.63 0.3 0.001 4.66 0.3 0.001
BEN 21.72 25.3 0.550 27.88 25.3 0.705
Z DD K 21.72 0.1 0.002 27.88 0.1 0.003
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PEE (PIfiE) 21.72 1.4 0.030 217.88 1.4 0.039
Z DD KA 21.72 0 0.000 217.88 0 0.000
1 A #EHE(mg/ A/H) 0.759 0.974
& 48 JOERILLRUVRZREO—BHERE
AL iV PN R
i FRHH BAEE | -RERE | AEE | aRER | -AERE
(ng/kg) #(g/H) (ug/ N/TH) (ngrkg) | &(g/RH) (ug/ N/H)
ERY 0.273 14.2 0.004 0.1 14.2 0.001
JE A 0.273 34.2 0.009 0.1 34.2 0.003
ZDfOZFEN 0.273 0.3 0.000 0.1 0.3 0.000
TER 7.5 25.3 0.190 1.2 25.3 0.030
Z Do BH 7.5 0.1 0.001 1.2 0.1 0.000
P (POl 7.5 1.4 0.011 1.2 1.4 0.002
Z DO PIKE 7.5 0 0.000 1.2 0 0.000
1 HEEE(Qg) 0.214 0.037
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