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Bz e B RGE  AGUEHMFEERIE BEAGBE ) OIS S
Ry xFLrF 74—k (PEN) ZE0 & T 56 IEROGE - Adelds
IZOXHTATHMEHRET H Z LI o0 T, B iR BN 2 556 L 7=,

PEN % Epk/0 &7 2 Ao B I BssuEofEHIc L B E i L
THRREENETCDAREME L L TR, Y B IR UEN O OEHME N &
ICBITL., ThaRihe EbITERLESARNEZLND, AEMFARSIL,
M B IR AR IEN IR T 2[R0 b 2B 2 FrET D172, JEAEFH)
B BRAED S o 72 PEN O 8L FURHOC RS J7 15 (3 2 il iE-0 Al 2 & de,)
BT A EH, IWHRBE RO T — X R OEWNAOREI IR D EHRE B L,
INHLOERZEHAWNT, "= RER0 5 DWEERT LT,

61, BHEICET 2 ERICONTIL, EAETTEHE D DRALD & - 7RI
Z. AEMAFEESICEBWTENAOKEIC LM EEZINEL, Znb0EE
HHWT, NP—=RER0IWE T LI, THICET D EMEE R L OHEE —
HENEOREMEZEIC, TMBEICBITOE h~DOREFEEZELRG LTz, #E—
HEEIZOW T, BHERBEELIRRHOSAE. & RO RBRFOBRICERT 5
Banz B2 TCPEN#EREBEL, 7o, b F2RERT 52 TORM) PEN &
FRIZHEE L. £ PEN a0 G FIREAE Y O YW E PR T 5 L IRE
L CIRSFRRRBE 21T o 7=, £72. BT BRIV T, EWNS o
WX DEHETE 25HIEL EICSR L, F—o@mERBRE O/ R0 b R 7e 555
Ik o TR EEMEE (NOAEL) 23HIBr S TV D568 13K BIRVVEZ v
776

2B, BERE L TW\W5 PEN #5513, PEN OADOAKEIEN S 2 585 TH
%, £7-. BHIEDO PEN ofliElcix, £/ ~—& L TE2,6-F 7% L PH R
VY AF L (DMNDC) kO =F L o7 ) a—L (EG) OANBNHWLILTWD,
LER-T, AFRTEME - Aoty — 213, & L THAERN
[E TPl L TwWb PEN ®Hlofigaza il LT —4 Th o7,

FERIILLTOEEBY TH D,

OHIE, BHH®EO PEN OfEICEHEINTWAIWETHY ., & b2 PEN
WOMBHRNOLEMEN L TERTHAEEOHLIZMEDH> L, £/ ~—T
&% DMNDC, EG X O'PEN 0GR TELLEAL FrdF T L v
-2,6-F 7% 1L —F (BHEN) . EAMECTH D7 v F € REEILAWIL )
ICHINFN T D BILTF X N HOWTIHE = L IR A at Uk 3,
B ~OEHICL Y b NOREICEELZ 5 2 5[tk ldEi cx 5,
@PEN #pO8 B IR T, BRICEMNMCBWTHERA SR TEY ., &
A LTI X DR EIT A STy,

QEAMEBLTH DT NV~ =0 L REELEWIZ OV TIX, B HBRBRAE RT3
MTH-o7n, B FRMELE T2 8RBT — & 1< BRI
HIEWMR ENANE LTS,



@PEN OBLERFRIZIB W TAERR T 2WE 518 1,000 UL T OREE D FE S
TR WE OEENENITRO LTV DN, WHWE oS, Zak
BT A EH, 1< BEEBOMMICHERRHRERT — & 2 & FEhIC 45
T AR ARRELTND,

LED X512, PEN 2547 &4 2 Gl R o8 B3I A asadE o i
BEEL A — &R I DMERTICONTHSRBFHNT —Z2 2552 LILTE
ooy, PEN & ko &9 5 G iBHE RO &G B SUIRG DI >V TIE, &
s AR E I D < EBIHS TR E STV R WBLRZ I E 2 2 & TR D DOff
MI7iEDE TR DHINFER 72ROV IZIBW T, R Z B 72 ICRE LT
REPELDL VA BEED EIIBZ DRV EHIE Lz, U X7 & PSR I,
Bk ZRET DI LI IV EFEEENELL ) X7 DRBERD & & HIZ, Hik
ZRE LIZBRICITEC IR R EZBRICHRE SN, T2, Fricemian
B S U BRIITH SRRl 2R D 5 2 & A METT & THh 5,



1. FEEFORBRVFMOEZH

(1) FHEBBOER

RVxzFLrrF7%1L—hk (PEN) (X, 2,677 XLV U HNVRUPEY ATV
(DMNDC) &xF L7V a—L (EG) % HEFER & LT 62 BT irE o
RY AT IHETH D,

PEN 2oV TRENIZBOTIA SN S RIAZDH 572, Rl (1
il 22 4RV 283 43) 125 & | PEN % Ehk4y & 2 A RBIE o8 A 3 A
SEIEIC O X F IS A RET D 2 L ICoW T, EAGHE O & i
A 23 BRE ST,

(2) FHEDEZA
PEN % i & 3 5 A IE R O B X AHROEOMHERHIC LY ( gihE L
THREFRFEZENAE U S 0aEME L L TIE, Y% B IR b 0 HmEN &
ICBAITL, TNERMLE EDICERLEGERNEZ DD, BMEEEES
B« RantEEMPHESIT, YA IR EN N ot H 59
BEYET DD, EEFEHEN RO H > 7= PEN O RGEFUERCRLIE 71k (ff
3 5 fiECusnAl 2 & e, ) (I2BT 2105, IWHRBRER 0T — & K OEWNAA O
ISR REBE L, CNOOEREZHNT, "F—F&RV 5> 5WEL
U A S Nl D it
S Iz, BHEICET DIHFRIZOWTIX, BAFEHE RO H - 7o FHRIZM
2. REMFAESICBOTENIOKEIC L2 HEEEZNE L., ZNbD0EER
HHWT, "F—FRERD S DWET LI, ZNOIZET 2B HEERLE OHEE —
AENEOREMEZEIC, TPEICBITOE h~OEFEEELRFTDH L
775

I. RUZFLUFTEL—FOBE
1. &% - 2FHX - BEXHF

B RIVxzFLrF72Lb—F RIZFL2—26—FT7XL2Th
JLIRF ¥ L — b, Poly(ethylene-2,6-naphthalenedicarboxylate) .
PEN

AN =V (C14H1004)n

1)
SV ‘< {%C—O—CHE—CHE
S n (B 1)

CAS No. : 24968-11-4, 25853-85-4

2. YELFERREE



TR THE SN TW5 PEN O EESE 2R T-1 1ITRT,

K IO-1 PEN OWIEAE - PoefE (FibH)

PEN
fls [C] 268(225~337) (M 2)
T AEBIRE [C] 120(95~156) (&M 2)
% [glems] 1.35(1.32~1.41) (&M 2)
HEEYS & #770,000 (MR 1)
57 E 1,000 L F oA Y I~ —t | 1% (SR 1)

PEN IRV =FL o7 L7 L—F (PET) oflEEE OS> B, 7L 7 X LR
267X VLUV HNRUBBICEESBRATMIECH S, PET & A THEWE,
MR S e e ORI K 5 P E IS L B, £ 7=, PET & [FARIC A A&k & Ok 5%
WHEE S L B OFELMR T OWE DR, S HIZ, 383nm LT DS
WEEEREZ BT 570, NEMEERIMNORET DI ENTES, (BR 1)

PEN O %y 1 &Kk OV EOAAIZHOW T, BIFEENIMCTE L TR Y . & H®
I SN TS PEN Z2&R®EH L LA VBB e~ 757 4— (GPC) O
n~v 77 LEKI-1ICRT,

Z OFUEFCITARFRRERIKY 12 43705 19 312 0F T, RFEFRER] 15.2 9 (T &
Ke~T W) xE—7 by 7L Lo &EK 100 5725 5,000 D PEN AR U ~—7»n
SN, ZoRY v —OEBE VLS8 Mw) 1% 78,103, 2045 7 & (Mn)
1% 31,300 TH - 7=,

PREFIFR 19.6 20 (40 &5 1,000) IZUhE—27 RS, 2o — 7 g
IEEEROE— 7 mHREICH L T0.076% THh o7z, B, 2O —7 DORITITRS
TV, (B 48)

g mER N /f | omerssn 6
xz ] | SN " L¥:
—~ 1 . i \ . : _43 B
E : SRR \ 5 - -
4 ro f a3 . -
2 A |
P . _T,.;_,_,._.[,T-/_,f_.; - .
0 3 w0 s
a , 15
minutes
H RN
<y Mrdeft>
FE2% - Shodex HIERFE  40°C
% 2 : ShodexLF-804 FEAESAEL - R Y AF Lo~
BEH : 7 ma gL i VSTRERIE © 7 v a iR L b ~FH 7L

FuaA Y TFanR ) —VIREK



E : 1 mL/min

KI-1GPCHrOT TS LA

3. BEFREH
(1) BERK (£/ <)

PEN 12 = 12@ODMNDC, QEG O ZNOHDONMETHH@E AL Fu
vEF L U267 %L — K (BHEN) ZHEEE ) ~— L5, ZOIENIC
(ODMNDC @ 50 mol% Kiii = @7 L 7 Z gy A F /v (DMT). @EG @ 50
mol% Kz By =F L7 U a—) (DEG) KX IZ®1,4-> 7 a~FH
VAL ) —) (CHDM) ([CEZ#Hz CHELZbDE PEN E&hTnb
(z# 1), ¥7-. EUZXEBSHH] (EU) No 10/2011 izBWTH, QK@

DIFHO~OIZ >N T HREMHAZO GBS OREIFEHTELE /<
— L LTHEARRED LN TS (B 44),

=77 L fﬁﬂl—@k 5.WTﬁuuﬁHE§% @%L 1§ﬁﬁé2}/b5%/'\7‘—0i\
(mMDmC&UCEG@ﬁT%6(§%4&O

FELGEES

O 26-FTT7XLVANREEY AF L (DMNDC)

CAS No. : 840-65-3 KA~DEMENE © 0.15 mg/L (25°C)

713 0 C1aH1204 D 244.25 I & —NK G ElAR %L log Pow : 3.5
S 192.2°C WS 2 >300°C (1 3)

FELGOA—ILER
@ =FLo7Ya—i (EGQ)

CAS No. : 107-21-1 IK~DVRFRENE - IR %
452 1 C2HeOq DT 62.1 I & ) — KRG EiAREL log Pow : —1.93
Bl —13C Whs 0 198°C ([ 5)

D& =L DiEE
® rvAbEFRepXF =FLo-26-F77%L—F (BHEN)
DMNDC & EG " 1: 2 /1L THiA L7~ BHEN (X, PEN i cBir 2= 25

VARG TREIBFRICBWTAERT S (B 1),

1R CieH1606 771 : 304.3 (ZH 6)
TOMDEER

@ TUL7HNLEEY AT (DMT)

CAS No. : 120-61-6 KA~OEfRME © IEHIC Z< W (13C)
5773 CioH1004 TR 194.2 F 7B ) =K ﬁﬂﬂ*i& log Pow : 2.35
Al 140°C Wha : 288°C (ZH 8)




® vzFLo7VU=a—, (DEG)

CAS No. : 111-46-6 IKDOVEIEM B4 5
312 1 CaH1003 D& 106.1 A7 2 ) =Ko BiARE log Pow ¢ —1.47
Bls . —6.5C W 245°C (MR 10)

® 14>~ IAH ) —/)L (CHDM) cistk & trans KOREWM TH 5
(] 11),

CAS No. : 105-08-8 IK~DEEfREME + 920,000 mg/L(20°C)

4312 0 CsH1602 i 144.2 I & 7 — K BlAREL log Pow : 1.49
Fh s 43°C (cis 1K) . 67°C (trans 1K)

il 286°C (cis k) . 283°C (trans 1) (ZH11)

(2) iR R AHMA
® fisE

BAED L ZAENORMHGEGOREIZHEH SN2 EAMEL, 7 FE
VREEACEM I TN = ARERIEEMTH Y F b Offi ] &1X PEN
BIE 1kg 47208+ mg THDH (8 1, 48),

@ HmA

BIED & Z AENO R G GRS O BOE TR S 2 s v F 2
(IV) (F/MEEHEHSATORY,) OBTHD (B 48), Z0 “@{kF
22 (V) ITFICHBIZERT 25 IEH S, ZoRINER PEN #5F 100
gMim Vg ThD, LnL, BIMEEZENLEZABRNELL ., Zh bz
TRMAIAEA STy (B 1, 12, 48),

4. BERE

PEN (. DMNDC & EG 2= A7 VRHK)E ST BHEN 24571, Eif
ARIGEEDZ k> TAEET D, ERIIEMESKSETERS L, £
BUEIS U TCHEIBEASNESNS, (BH 1)

REGDOE /~— (DMNDC K TEG) 1., @ik« BEZ2 FOBEMES TRIC
BWTHREInNd LHEINL TS (B 48),

10




IR

2,6-F 7 H LT HNR Y AF L (DMNDC)

COOCHs
CHsO0C

TF L7 Y a—n (EG)
HOCH>CH>0H

4
TRATILRBRIGTTE

Ak ke F L 26741 —k (BHEN)

—COOCH2CH20H
HOCH2CH200C-

A 4
BRESTIE

RYJx=FLorF7%L— (PEN)

—COOCH2CHz2—
—O00C-

n

HAMBLT vV~ =0 LRERIEAY SUIT o F
TUREACEMDOHFET, BRETDIATFAT IV
=L R OKZRELRDOESISZIT O,

CERES - AR EomIR, mEZE T THEEMR
HELC CHIRF [ B

- EFRES - AURLL T OmIRIC T, ERAT T X
(T 22 TS CHR ] ~$ - B ] B

5. A&

PEN X 1945 12 A XY R ICIHEIC Z o TR EINTE-ELS B STV A1
fETH D, L 7 4 L AR EBREMKGLERT — T _X—A T 4 )V A, BT 4

11



AT VARRER 7 4 VAR T o= SICHN STV D IED,
ML LTHAYa— RIS TS (B 1),

AEEREREE LCiR, fRBFH O Y Z—F 7 LR R v (AL . FREREE AR v (H
WL, Wb . epEsAg (BN, 50 ZRECEHAShTWS (2R 1),

AARENICBWTCREMARDEHAEREND 5 DIT, FEAERICBIT2HERA
R FRBERICB T D EBH AR, ARIEEICKTDHAKGHO 2 v 7RO HBEIRK
A OKE 7 TH D, Barl L TOMAICEBWTHEMT 2 R-MIZZIEIC DT
0. FEHINDIRELROERRZ, BRERRESLREND, BHEARERIC O
TIX 60°CT 30 fEfE, FHEERICHW LN EBHALRIZ OV TIE 50~60CT
60 HIRFEL XN TWVWA, 7. BT LU UEHAWENMEUCHER SN = L i38E
S TWewy, (M 48)

ek, BIFERTIX, BREBAGBUS (BPERA v, EIEMAR FL, FERMLO
i, MR T — 7, MTREEHESE) I S Tuw b PEN 2, B HRICAWS
NA5FEIZR (B 48),

(1) BERAZEOFERAEE : EA

HENETIE, 2001 FEN L FICFERGROFHREMAEO RS E LTHERA I
TV, BIETIZ 1,000 YL EoFEKREREEy ¥ —THHAIN TS, Wbt d
TITRIEREIE L T40 Iy FUERERAINTWS, B, JGRRHFAIC
L DASLD /N PR T OME R ZR ORI 3 2 A U2 XX, 2006
FIZBWTPEN Z2#H L TWAEROELI1L 16.8% Th-o7- (B 1), Ak
LR OB (B ARUAA L ETe,) @ PEN OENEGERE (2005 4E) 1% 335
t TH O, WAEOR N AEEME O AR (5,902,000 t, 2/ 42) (2%t
THESITEEN—RT0.0057% TH5 (R 1),

<BE>
FAE O R 5h OB B2 R -2 1R,

xKI-2 HZEHAEOERASLEOMMAERE (B4 : 1,000 t)

TEER L
PVC
+ PE PP PS PET PA G EVOH | PVDC PVA
B 7| & o G| Ry @) | )Fy (Fvve™ | RV | (F° ) -
GES o Ofn | 3 b ) ) &t
A B | FV | 7 et | AFV | vFVTRY \ o) =Wiva- | Akt 20 | ey
v [y 7
N ) V) /) =F) ) 7)) Jpa—i)
i
J | 38,874 | 741 | 2 | 287 | 187 203 110 457 15 13 8 3 2 5,902
"

(BR 42)

VAR RIS T o A - s B AR UL A (CFRk 18 42 5 H 1 HEE) )
http://www.mext.go.jp/b_menu/toukei/001/kyusyoku/08011517/001.htm
12




(2) BMAZEOERERE : B85

KESRCENNE S (EU) CTlERMEMAEE L THEHANRE O TV 5,

WA TITETEE LTHYIRLER SRS (U Z—F7 ) SR b e LTl
HAINTW5D, 1996 00 THEOEIA — I —FHIZLY IXTNVT F—F—,
Va—ANIIE—LR ML (BE0.838~15L) LT, UALTT A, KA,
Fow—0, IV x—, TIVNLKRRNT o —BICBWWTEAINTE,
FEATR RVARENTK S EALHEESIND (B 1),

6. SEDEH & AHKARER

(1) BN

Dl
PEN % Fhi4 & 4 % ARSI R o0 28 B3 A A 1013, B EAES 18
FITHS TR, RISk IERE (W 34 R ARERE 370 5) |
CHEShS T3 BARUEROE, D BAH L 3AREEIINL
DIFEMEOMERIHAE ] Foo (2 ARBIERO S B UIAZRALE | [CHESH
5 1) — g DEHShD, YEBKEZRICRT (R 43, 51),

<MEHER>
HOH B IE HirsAE
BRI UL | TR EE X TFH SRS 7T X~ 3R E 1k 100 pg/g LLF
) JE AW BETE ATFRER G 7 7 A~ 3R I E 1k 100 pg/g UL F
<7AHEER>
HOH = K B H AR R AR Bk A
(2 mL/cm?2) | iR A )

HER 4% eI 60°C 304y | 1pg/mL LT

(95°C) * (n e L)
WI/hT /RN VAR R | K 60°C 304y | 10 pg/mL LLF

(95C) *

* OPNIZEE IR 100C 2B 2 DB « BEFHEDOLE

<BE>’
PEN & & 5o E N 8P T2 RV =F Lo T L7 X Lb— &2 &
T HE MR O BT RS0 <k, @R#gE LT, EiRo 1) —
BRIz <, ImHERBRE LT v F £ (Sb, HAEMHE : 0.05 ug/mL) .,
<=0 A (Ge, HIME : 0.1 pg/mL) K OZEREEY (HHE : 30 ug/mL)
DHREIEIERNREINLTWVD (B 51),

QEHARGER

2 B EAE RO PET OB THET-D5E &L L,
13



BB EEOR M NN ORSILYEIC T 5 & s IE R o4 B

OB TRESNLIEGRBL OB~ T i) U LR ERR, O

R ZF LT 72— e TRy &35 aREROZRR -

¥ ORI

AR HAE THRIE S D 7858558, Sb KT Ge B OfER 2R N -3 12”7 (&
M 48), 2 b omBr i, ke L CHERENTHRE L T\ A7 PEN
AN ONZDFEHENE (N> ) N 5 FRIEH L7/ LN 110C
T 2,500 BERIMAA L - o B2 A Tn g EEREEHIE T, PEN OLD
BREBIENDRY, £/ ~—& L TIZDMNDC XX EG O &8 AV ST

%0)o

5 AR L 72 85 K T 110°C T 2,500 BRI INEGE oo Bl 5 & A S i AR 1 oo

—fRBIRE (RO~ Tl ) v LEEE) 2l LTV,

RI-3 TR.ZRERBYRUVBIUAVEHN)VLEEEDRHERER (S

& 48)
AR " o VA H ) ‘
o W LA W A oy HriE) M TR JR Al
R 5k -
WA (0.05 pg/mL LA | _ 0.05
Sb . R e L
) [k 9) i ug/mLY
BtiE (L v b 95°Cx30 4y WE (0.1 pg/mL L |
4% 4 G . FodEiZe L 0.1 pg/mL¥
o) o WRRE 1 Ge | L) H hg/m
s . 1 pg/mL L
LiRas L .
2 mL/cm?, 2% Eem |, (1 ng/mbL 2 ) L T (Pb &L
[Dm/f] <
"C) 5)
95°Cx30 4y | /K
95Cx30 4y | 4% ik AP | WA (5 ug/mL R | R#Eie L 30 pg/mL%
60°Cx30 %y | 20% =)V | BE¥ [ 7RE]
25°CX60 4y | ~F X
vy
VEENY | A (0.8 pg/mL) .
95°Cx%30 4y | - . AN 10 pg/mL>
e W% | [ RiE] W Herm
i1
A (0.05 pg/mL 0.05
Sb BIT) [3 7{e#¥%sk | 0.05 pg/mL '/mm
HeHELE] He
BiE (L v b 95Cx30 %y | 4% Mele A (0.05 pg/mL
. 0.1 pg/mL?Y
@) Ge LTF) [Z==17/ |0.05 pg/mL
v W]
2 mL/cm?, & N . 1 pg/mL LA
& (1 pg/mL L .
wipm | o0 THmLIT gl | F L
[l:l/T\‘(f] -
*’C) 5)
95°Cx30 %y | /K
95°Cx30 4y | 4% WiEg #K%5% | 5ug/mL LT FhdkZe L 30 pug/mL4
60°Cx30 4y | 20% z4/)-v | B [E&E]
25°Cx60 %y | ~F KX
Eevn
vEEN)Y | @A (0.5 pg/mL BL |
95°Cx30 %y | /K o FCHR L 10 pg/mL?
7 W | ) [l e hg/m
%
0.05 pg/mL LA F ([ 0.05
Sb N 0.05 pg/mL
RIED) HEIML | /L
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(T 60°Cx30 4y | 4% WEME 0.1 pg/mL Ll F 55
s (Brin) 77 3173 Ge o ug/m DLF [ 7= 0.1 pg/mL 01 ug/mL‘”
2 mL/cm?2, 2{& N 1 pg/mL LA
& (1pg/mL L PbrtLT1
EoR fbifﬂ”gm AT L F(PbiL
=SR2 ug/m <) 9
60°Cx30 %3 | /K
60Cx30 %y | 4% FEifE IEFE | 2.5 pg/mL 2.5 pg/mL
o B R . 30 pg/mLY
60°Cx30 43 | 20% z4/)-v | BB DU [#57r3E]
25°Cx60 4y | ~F 2
Eevn
VN | 0.2 pg/mL
60°Cx30 %y | 7k . L 0.2 pg/mL | 10 pg/mL»
7 M| BT E] neim neim
%
0.05 pug/mL LR | _ 0.05
Sb o L
] R ug/mLY
bR CTx30 4y | 4% Ml 1 pg/mL L RIS |
feds (BAEMH) | 60°Cx30 %7 | 4% HEME | ?ﬁ] ug/mL LT[R s L 0.1 g/l
2 mL/cm?2, 2{& . 1 pg/mL LA
#4 (1 pg/mL L 3
wpgn |00 LuemLIT )l [ F BbeL
) 5)
60°Cx30 %y | /K
60°Cx30 4y | 4% Wik 7% | 2.5 pg/mL G A 30 pg/mL¥
60°Cx30 4y | 20% =4/)-v | B LUF R iE]
25°Cx60 4y | ~F 2
vy
VEENY | A (10 pg/mL o
60°Cx30 %y | /K . e G A 10 pg/mL>
7 MEE | BUF) [l neim
i1
0.05 pug/mL A F[E | _ 0.05
Sb = e L
g 5 il R ug/mlL
(110°CV, 60°Cx30 43 | 4% MERE 0.1 pg/mL LA F &R | _ .
G ; E L 0.1 pg/mL®
2,500 FE [ 2) ¢ ] s nerm
2 mL/cm?2, =& . . 1 pg/mL LA
#4 (1 pg/mL L 3
wphn |00 LuemLIT )l [ F bl
) 5)
60°Cx30 4y | /K
60°Cx30 4y | 4% Wik 7% | 2.5 pg/mL AR L 30 pg/mL¥
60°Cx30 %y | 20% =)V | BE¥ LT [ RiE]
25°Cx60 4y | ~7 X
vy
VEENY | A (10 pg/mL o
60°Cx30 %y | 7k . i AR L 10 pg/mL>
7 WET | ) Rk neim
i1
0.05 pg/mL LA R 0.05
b o . /mL
5 RiE] 0-05 pg/m pg/mLY
52 3) 0.1 pg/mL B F 457
RERE 60°CX30 4y | 4% HEMe | Ge " ng/mL RIS | ) mE | 0.1 g/l
2 mL/cm?, RI&F . . 1 pg/mL LA
#4 (1 pg/mL L PbrtLT1
wippgy |00 (1uemDL AT F (PbeL
[#5 77 3E] pg/mL ,
<) 9
60°Cx30 %y | /K
60°Cx30 %y | 4% Hife #IREFE | 2.5 pg/mL 2.5 pg/mL
> Ty 30 pg/mLY
60°Cx30 %y | 20% =)V | BE¥ LT [ RiE]
25°Cx60 4y | ~T X

15




W
vEENY | WA (0.2 pg/mL
L ¢ PIF) [ERiE]

B

60°Cx30 43 | /K 0.2 ug/mL | 10 ug/mL>

1) HEEE X, PEN O 7 ZBIEEN 120C THH 720, TXHRY @ERLMHE L TRE
ENTIREE,

2) MARMELTIHE®Y 1R, W5 AHT2E LA, 1AM T200RMERD,
2,500 WX 10 LA EOEHRERICHY (B2 O BREEEOEHZBE LD LEE XL
nd.).

3) "Mt F AU EMHLTERLELD, EALXREGY LI & RSDRLE,

4) BAFEAEEORS, RSO RKEREICEBSIT D PET 2 £k &2 A RBIEROZRE - &
SRELEE DB BB,

5) BEMETAEEDO RN, IS ORKEEICK T 5 ARBIER DO E « RSO — %
6) R AEEOR S, WIS OBk LIS Rk 2 SRkl L i L,

T2, BREELBEORE IR HESM N R 53, PEN (PEN O & O A [l
JEDH720, £/ ~—¢L LTIEIDMNDC KO EG OHABNHNLNTWNS,) KD
PET-N50 (PET ®O2ik%y (DMT) @ 50 mol% % PEN g%y (DMNDC) T
EH) OV — N EREE Lo RRBEYRABRNER SN, ZOBEEEIL 41
w7 (O 16),

AEHI W TH L TMBIZFEHA L TRV EDTHD Z D, BIRBEYMDOKR
WAy da~v—LEZOND, v— MATARBEEMEICET R Do Z &
O, BAEESHBE LTHEHAEN TOWARITIZFEELRWVWR, T/ ~v—D0
DMNDC ®—ii% DMT (ZiE#: L THLE S 72 PENIZOW T, U d~v—%
DIEHEIFRELSBL LW EEZ BN D,

xI-4 PENRUPET-NSODL— hFDRAHEDHRER (S8 16)

AR et | s AOE K ORI & (ug/mL) *
VT IR - PEN PET-N 50
R R IK 1.3 1.6
0.6 % == x| 4% WERE 2.9 2.3
2 mL/em 90 4y 20%34 )~ 2.4 41
RIE ’ ’
NTH 0.7 1.0
R R IK 1.9 2.0
giﬂiﬁ " 40 Tx | 4% AR 2.1 2.2
o 10 A 20%34 )~ 1.0 0.6
AR
- NFH 0.4 0.6

* R 2 IR -l L. R L TRBEZMZ RO 2,

(2) EU

Ol

EU TixZBSH#HI (EU) No 10/2011 12 & 0 | & & ik o & ot i 5 b oo il i
WA TE L/ ~—, MIFAIEZGIRL TS, ZAENOWEITITEMSF~
? specific migration limit (FrEBATIREME : SML, %7E OWHE O & 5 LM
FELURBEA~DRBATE DO IR KFFA &) DBUE STV D 1E0 k& im0 b B 5L R~
DT BT overall migration limit (ABITHREE : OML *V) | RHEEFEMHEME
DEMBELAE~OBITROR KITFAR) IS 2RO bND (R 44),
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PEN ®%€ / ~v—T& % DMNDC, EG, DMT, DEG AT CHDM (Z 2\ Tl,

U\‘a—ﬂ%}ﬁiﬁﬁﬁ)mu&bgﬂ‘(b\é if\_
<, WO TWAHEYE

o %@ﬂﬁ\ éﬁk*ﬂﬂﬂ@ﬂﬂiﬁx W%t LT,

VFo A, <2 HY (Mn).

NY oA, 2Nk

EIMANZ DWW T A BAsHIE O MR 2 BFR
HThhiE, TN OHIBRMIZ I TR 23 AT RE

<b

(Co). 4., &%,

Hn K O FHEF kT I 2 OWT S BATIREA

DREINTND (B 44), IT. 3. BEFREHI R LT ~—, filllE (7
TV REHILEY LT NV~ =T AREREAEWTY) K OVRINA] (@b~
V) WZETLOHEIZONT, RI-5ITF LT,

xI-5 ZESFHAIEU) No 10/2011 ANNEX I (S RkEHIEMBE R UEEIZCERMIC
FRTLHZENRBOHOLNTULSIME®D Union list) &KUYk

e SML (mg/kg) e SML (mg/kg)

DMNDC 0.05 T FEY 0.04(Sb & L 0)

DMT 60(generic SML 3 )

EG & ' DEG 30(EG & L) BT E 60(generic SML *3)

CHDM 60(generic SML *2))

* JN—THIR : AT T vz F L) a— Lz X7 )V ETNEG, DEG (B0 44)

¥ 1) OML : 10 mg/dm? (77 AF v 7 B R OGO & EMME O X HmFE 1 dm2H72 D)
LR, 60 mg/kg (&Mm#ELEAEE 1kgH72V) LLT

H2) v~ =v AREEEA YT Union list IZFE#E STV 720

7£ 3) generic SML : SML

QB HREREER
EU &4

90/128/EEC3 (96/11/EC i IF)
2o~ d (2R 16), 26 ORERIE

RER L, OML & [A#£IZ 60 mg/kg LL R

(CHEC T HARBR DR R 2K 11-6
. #EtE LTPEN oK R (PEN D7

DEBE G720, £/ ~—& L TIEZDMNDC kT EG OHB WS T

W5,) 2 MW,

3%l e (N 15% =& J — )L 2Rt s L,
&~f7W)%ﬂ%ﬁ%wkbfwﬁ%%ﬁmbt4mnoH%T%méﬂ\

N G AT

R B Eﬁ‘fﬁﬁﬁn&@?ﬁ*ﬁﬂ)ﬁ%%{ﬁﬁﬁ%f% D 7RBK,

LEMsns (Y

/) ~—"Tobs DMNDC., EG ;T DEG OiEH =, 4/&ETHD Sb., Ge., Co
MO Mn O E, WICRBITEZHE L TW5D, sBRERITWVT s Ak
HThoT,
®I-6 E/7v—. ERRUKLBITEDALARER (S8 15)
. . W RO | wmE (RS SIHTIE RR BE i
&7k
A (0.001
IR BRIk DMNDC | mg/6dm2 LA HPLC | 0.05 mg/kg
)
A (0.001
3% MHEMA DMNDC HPLC
mg/6dm? LA 0.05 mg/kg

3 HEDOZEAHIA] (EU) No 10/2011 T,

T )= MIENENHIES N TV D,
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1,500 mL R kL

Befih i fE 6.7 dm?2

FEIH

40 Cx10 A

1)

15%z4 ) -V

DMNDC

AHi (0.001
mg/6dm?2 LA
)

HPLC

0.05 mg/kg

4
5
o

EG

A (2.5
mg/6dm?2 LA
T)

GC

30 mg/kg

3% MERE

EG

A (2.5
mg/6dm?2 LA
T)

GC

30 mg/kg

15%z4 ) -V

EG

A (2.5
mg/6dm?2 LA
)

GC

30 mg/kg

i
BY
‘\AX

3% MERE

15%z ) -

&
R

N
<l
fein

AR (1
mg/dm?2 L T)

AR (1
mg/dm2 L)

A (1
mg/dm2 L T)

10 mg/dm?

1,500 mL A~ FLb—1

BefihifE 6.7 dm2,

FeIH

40 Cx10 H

3% MEmE

DMNDC

A (0.01
mg/kg LLF)

HPLC

0.05 mg/kg

15%z} ) -

EG

A (3.1
mg/kg LLF)

GC

30 mg/kg

15%z4 ) -V

DEG

A (3.1
mg/kg L F)

GC

30 mg/kg

3% MHElE

Sb

AR (0.001
mg/kg LLF)

ICP-M

0.04 mg/kg

et (0.001
mg/kg L F)

I1CP-M

2L

T (0.001
mg/kg LLF)

I1CP-M

0.05 mg/kg

AHi (0.001
mg/kg L F)

ICP-M

0.6 mg/kg

3% MEmE

15%z ) -

A (1
mg/dm2 L T)

AR (1
mg/dm2 L)

10 mg/dm?

1,500 mL A~ kL —2

BefihifE 6.7 dm2,

FEIH

40 Cx10 H

3% MHElE

DMNDC

et (0.01
mg/kg L F)

HPLC

0.05 mg/kg

15%z4 -V

EG

A (3.1
mg/kg LLF)

GC

30 mg/kg

15%z4 ) -V

DEG

AR (8.1
mg/kg L F)

GC

30 mg/kg

Sb

A (0.001

ICP-M

0.04 mg/kg
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mg/kg LLT) S

A (0.001 | ICP-M
3% [EfR Ge L
mg/kg LLF) S

A (0.001 | ICP-M
Co 0.05 mg/kg
mg/kg LLF) S

ket (0.001 | ICP-M

Mn 0.6 mg/kg
mg/kg LLF) S
AR (1
3% WNEfE WRAT & 10 mg/dm?
mg/dm2 L )
A (1
15%z4 /-
mg/dm2 L )

AEHZ 1,300mL O#F AR Z T L, 40 ‘Cx10 A O HERE L2 B LVAER 2 AN 2 T 3 (]
MUK L=, T 3EEOEHE,

6 dm2 /% 134 10cm O HFEONERE, ORI 1IL = 1kg THHo,

mg/6dm2 = mg/kg

(3) XE
D3 il
PEN [ Z# A AI4ESS 21 % (21 CFR)  §177.1637 (2B T,
poly (oxy-1,2-ethandiyloxycarbonyl-2,6-naphthalenedicarbonyl) resins : 7~ U
(AF 1,222 X A NTX U HIVR=N-26-F T XL T AN T IVR=)L)
iR & U CHBEEMTEIY 4fESIT o TnW5D, Yixt 7 v a Ol
b DIE, B & B L AT LA TR OS E L TERIHEHAT 5 2
ENRTEDLLEEINTWVD, UTIZZEOMELZRT (B 45),
(a) [AJE (Identity) : PEN (CAS No0.24968-11-4) |, DMNDC & EG & O fik
e 27 VR M EES LR ~—Th b,
(b) Hik% (Specifications)
(1) b : 1.33~1.40 g/cm3
(2) BEAMES:055d/glhh Wi p-runrx/)—V /7 T/ mn
X,/ T ) —): HEL 25,/40,35)
(¢) fiHEMIFE (Extraction limitations) 6 : ANERMEME 2.0 pg/in2 LT
(d) A% (Conditions of use)
(1) B E#EMT 2RE&RLIT. BMBIEICRI-TIZRTEHASZEN
THEHINZRTNIE 6 R (B]46),
(2) &b &3 2 R MIT, SIEEZRSIZT D0, oRY =
—HHELE I N L XTS5 X OB S e T T B2,

4RI, BARORE, BEFSITAEO - LT, BCEMTIRBTRMMTH LN, &
PRSNEERINT A2, ZOESERD L, FRIF R REAEZER L TV,
(http//www.fda.gov/food/ingredientspackaginglabeling/definitions/default.htm k£ ¥ $iF)

5 WBRIX TR Y = 27 L O A RIS FE O I E % (Eastman Chemical Co., ECD-A-AC-G-V-1-5,
1988 4E 5 H 31 H)J IZHE D,

6 0.5 mm (0.02inch) EDOHIES — k2K T 121°C (250°F) X 2 B[ H U 7= B o REE R MM E
D,
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&IO-7 21CFR§177.1637 ICEH 1= PEN DREE S OERSE

¥ (B 46)

Bin oA RS | SRS
(§176.170(c) tablel) A-H | C-H | (§176.170(c) table2)
I. FE@EME. AKPERLE ; L OIWbEE A 2 &1 (pH o A, EIRINBGRE (1]
5.0 #H 2 5) 100°C (212°F) LI )
I1. Fept. AKPESBLEL ; 6 SN & A o M OVK A i i o B. #BHEAK Ik
mivw/axmﬁNm%%aﬁ% hE T C.66°C (150°F ) ##z %
II1. KPR, BRME SR FERS ME RS, CulERE M 70 SRS N TR AR R
ate MERMEOMP ARV g v O | D.66°C (150°F) ¥ > #EA
DIR~m el &AL 2 5 ] R ORI
IV. BEERLE | A Pk LY g @k o E. iR gHE, (RE (BEHEN
K OV L 5 KRG RhTE TEVLERE )
B. AhiliEH<Ly gy mED F. wEk (BFZRWN CEULE &
I b © +)
V. AR R G M OV O | G. W (FaaN TR
VI. 8k} A. 8% E TT L3 — L& S e ok O +)
B. JE7 L o — LR O H. %3 em e R
C.8%% = 2 5T Na— L&tk BErh CORME L E
B O X L 7= R B 2
VIL <=4 U | A MR X % & s L L AR AR =
— g S LIEN—H Y — O v va v, EXIEE
(VITL IX Bk | B. #if (o oM S % & & 72 R s
<) WLo & LER— ) — 5, O 2. KM, E UK EBERE
VILL 20 BEHENRNS % /- Gl & 2 R IR | Wi X AR
it
IX. R ICHFRERR G £ 72 1300 2 & Te[E R Rz e O

F 7o, TN
T, WEZEICHERAFIRESHESNTED,
MWTE D,

T O, R Sn AR E e R
KER L EELT (FDA) |

2>\ TiE, 21CFR §178, §181, §182, §184 K (1§186

2B

ZOFPANTOHNITHEMT 52 &

(Food Contact Notification : FCN) |Z
ZFCN o xfH L=z >\ Tix, mHoHf

THESNT-REENEHANEORLNE o+ 2 TG SN - WE O 8 R 58 T

x5, -2l fEENELDGAECHE T 7k X

FCN O N LETH 5,

QB HHBRIER
PEN 0 FDA ~Of G i 35 0 72

7RG &R LY
ATIXZ OIRHEIS 72 0 BB R 17 =55,
FEfH > — RO H T I A R OYRETH B,
2L Db EnMbEN TV,

20

WZEENE Y

B lEdesd T

L BT ST ERL R 70 PEN 225 £
P PRI AT D R E uOb\T@/ﬁum_unft%# 1988 A2 FEfiti < 7=
(08 1, 13), ZORBRTIXAEHSMLE LT, 21CFR§176.170ICHE SN D

L Uil (BOIks ) L72dREEZ R L, AR e~ 4 v
— . R Ty IS LT AR,
WH B R A L7l

h D MR A B o0 5 28




RS A SIEMBYRE (B ; 212°F (100°C) ZH 2z 5 5:b) o+ 5 &4
KON 120°F (49°C) /30 HEFE A ME LI-KRENHAWS N, REBRER A2 -8
W2,

RS &R U HETEE SN — FIZHOWT 21CFR §177.1637 (26t -» THE
M ST AR E ORBRER A RT-9 12T (R 17),

KL B0%TF /) — /L TIE AR E OE M ENRZL Do 7oy, KORER
TIXEHIRE N T T AEBIEE (120C) SIZIEFE U CTH Y B o _FIRIEE
IobEmnizd EEZLI., £, 50% T X ) — LORBR TIERY ~—D
TH )=V EDT AT VRS LD T 70 EZ N5, sEHIEN
HREHOEDOTHY, £/ ~v—ITRBROBE TR LHERTHEZI61D
NG, BONTEAREBHEYEITEERFORIAERY ThH A A Y I~ —5A & HEES
b,

RI-8 AEEMVEORHABKER (B8 1, 13)

(OWNIX 1in=254cm & L CiFtHH,
2) IR : AR eik
3)SEC: A XPEbrrm~ v 777 4 —

RI-9 AEEMYEORHGARER (B8 1)
s g Vet St HRE ALl A I R R R
0.5 mm /g — k., | 121°Cx 1.4 pgl/in2 (K .
Eilifas] 2 WrRE x 0.22 pg/cm?) Fii 05 pg/in®

7. TOMDBELHY
(1) E/X—KRUAYITI—FKR
FHHEMENT-BmE2REE L THWEE ) v~ — K OF ) I~ — 0 H R

o FIEESTS BB ITRE (ppb) Y

B . . : L

. ) =R TRLIEE R ) 120°F (49°C) 4% )

W TR WIS 7k
X120 4y 15 H#% 30 A%

HL— b | K 250 (121°C) 73(110 ng/cm?2)* IR?
€13:m)) 3%HEmE 212 (100°C) 7(10 ng/em?2)* )
10 mL/in2 50%z4 )=l 170 (77°C) 34(50 ng/cm?2)* SEC?®

12985 ~NT R 150 (66°C) 2(3 ng/cm?)*

R LR EE 7K 250(121°C) 11 12 12(19 ng/cm?2)*

GEEN 3% FEmE 212(100°C) 2 2 3(5 ng/cm?2)* E4S
2 mL/in2 50 %1y )V 170(77°C) 6 7 6(9 ng/cm?2)* W 'tk
1298 ~T R 150(66°C) 1 0 1(2 ng/cm?2)*

1) ALEHEAE 1in224 720 10g (10 mL) OBMICHEMT 2 ERESN TS,

NESN TS, FIATELZHRT-10-1 ER 1, 14). B LAY Ok —&
ERI-10-2 127, ZORBRTIE, KU X7 /0T L TR R &
HITDHxTH ) —)//K=50/50 ZHIEAEE & L CTHW R HSMAII R M EAEICER
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WTEBROEHEMEE LTHESNTWASEME a (60°C30 20f) . R OVERS O
FIRIM 2 ZE L7 b GRFRIEE £ TMEVL 722 L=%., =1 T 30
SREE,) . bbb, BICNALEZELEZ A\NEFE2T 562 E L L
EZONDEMID 2 KM THEHENPHIE SN TWD, FiFc GBI 120 43) 22
WTHEINTWDD, ZIULERM a K O'b THRHE Sl nEl Bl Rk TH
HZ L EERTDHIEDOOLEDEEZZ LIV, EEORGEOFERSM & ITRE A
5o E BB T TIEERY~—D— 8N H ) — )L T AT VAW G2 L,
TSR T D, TDTeD, G c OBHEIZITWEHFOSRIZ L VA LTy
i OELEHEEND,

BEENTZE—2709 5, WS ONERENRKHETH Y, ZOHBETIARHTH
ST, REHITMAIZHEH L TR DTHDLZ ENnD, TNHITE /) ~v—
HORKY), RNY ~—EHERFORIERY ., FHEHRFICE ) ~—F ) I~ —7
KELLIEZ X )=V ERISLTAERLEWE EEZ 5D RHEIZ OV T,
2,67 X LU HNARCER (NDCA) XL 2,67 X L U HIVRVERE ) (2-
bt e oFi) (MHEN) OBRERICLI2ERMECHI-OMEMTIEIH S
N, FEDbIZBWT, B/ ~—T»% BHEN ORHEIX 1 ppb LT, Do
B EHESNDOIWEOEHEITR KT 2ppb, VI~ —LH#HEESNLY
HOBWHEIZ 1ppb L FTHY By DOAFHEIZSME a L Db & 12 20 ppb
Aty EHEE S D,

RI-10-1 B/ I—RUAVIT—HHOBFHHARKRER (S8 1. 14)

AEREUEL PN WHEHEEREED (ppb)
T, A7) 12 H B 5y a. 60°C b. EHiEi— c. B
B L ” X304y | HiX304r2 | X120 43 ¥
NDCA <1 <1 8
E/ ~—Hi(m/z 228)Y <1 2 17
SR R R BHEN® <1 <1 8
B/ (R, unknown® <1 <1
;; ;\Z\;r MMNDC? <1 <1 3
2 mL/cm?2 Py unknown? <1 2
R, (HPLC- unknown? 3
uv) unknown? <1 <1 2
18 )=M7K unknown? <1 <1 1
=50/50 unknown? <1 1
DMNDC?
MHEN
AERFUEL PN WHEHEEREED (ppb)
T, 72 1 H B 5y a. 60°C b. EHiEi— c. B
B L ” X304y | HiX304r2 | X120 43 ¥
unknown® <1
- unknown® 1
ISR unknown? <1 <1 10
Rix (BT, ZFV =< | MHEN zf)2274(m/z 288)% <1 1 15
2 mL/cm? —Hoy 9
o UIESGE EG/NDCA=3/2(m/z 546) © <1 <1 4
(HPLC- | DEG/NDCA=1/1(m/z 304) <1
14 )=k o) 0
=50/50 MHEN
unknown® <1
unknown® <1
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£ /) ~—¥(m/z 288) ® <1 1
EG/DEG/NDCA=1/1/2 =W 2
127 W(m/z 574)9 ©

4V < —$(m/z 468) © <1 1
BRIk 2 Bk(m/z 484) © <1 <1 4
AV I —$(m/z 424) © <1 <1 3
AV I~ —H(m/z 572) ® 5
EG/NDCA=2/2 1F V27l <1 1 11
(m/z 530)4 ©

Bk EG/NDCA=3/2(m/z <1 <1
528) 6

unknown® <1
unknown® <1
. <1
AV T~ 49 3
B EG/NDCA=4/3(m/z <1
771) 6

EG/NDCA=4/4(m/z 987) © <1 <1 13
B 3 Bk 0 <1
B 4 Bk <1
unknown® <1

D B FRREIE 1 ppb & L7z, ZEMITM S hieholc 2 & 2R T,

2) fifi i 92HE

CHS W,

3) sRAH &, BMHES O —EBIZ= X ) — L & DT AT VARG X D
PENHEH K THDL Z L 2R T IHEOOFMEEBZZOND,
4) BRIA T O 2 ) — L E S L, TF LT ZT MEEMBER LT- b D L HEE,
5) i &L NDCA OWIEE N HAER L 7o M E&MIC L 0 & & L - BERE A,
6) it E T MHEN OWROGE A S AR L 72 B 812 & 0 @ & L 72 B A
) MRy ORI E S O FLEIZHE - T2,
m/z : BEONF (MS) X v B &=k 05T &,

unknown : [FE 2NN TH - 725y

N
73

XiE, MS JE T S e 7ok sy,

fEW, BRI 23

#I-10-2 BRHIEEYDORE—FE
W& o5 =Y 1 )T
NDCA 2,6-FT 7 XL HIVIR R C12Hs04 216
DMNDC 2,6-F T X VLTIV R AT L C14H1204 244
MMNDC | 2,6-F 7% LI HIVRUEEE ) ATF L C13H1004 230
BHEN At FexizFL o F7%Lb—Fh C16H1606 304
MHEN 2,6-F 72 VUV ANRUEE ) (2-8B RaXx =T L) C14H 1205 260

0 I UEATL 2 BIK (BRIR) C28H200s 484

MV UHAL 3 &R (BRIR) Cs2H30012 | 726

M0 3R U BT 4 SR (BRIR) Cs6H10016 | 968

MHEN IF)IATW
Q C—OCH,CH,OH
CHyCH,0—C O O

o —_

23




DEG/NDCA=1:1

O O—OC HgCHzOCHgCHgOH
o O
Il
C

EG/NDCA=2:2 IFNIATI

O C—O0CH,CH,0 Q - OeHahoH
e —*C

CHaCH,0— i T Q ©

reCt 7 Q 0 0

EG/DEG/NDCA=1:1:2 IFNIATI

CHaCH,0 O IC[:“OCHchQO—]CI (I:[) ANaP} LCHy

<BED>S
(2) RILLTFILTERFRUTZ7EFTZITEFR

PET IZB W T, EAROKIGEIERI E L THRLVLAT VT E REQRTE T
NT B RWAEREI, PET R VAN S X TNT 4 —F —F~OBITHRHMHILT
WDHN, ISR H D LTIV ERE SN TS (B3R 49), EU %
E24#H] (EU) No 10/2011 Tlit. "L ATILTE REOXTE 75t Rico
WTBITREMEZTEOTBY, ALVATATE NiZ15mgkg LR, 7® R TV
Tt KX 6mgkg AT & LTWa, PEN IZEEN O —&R, il & OVEA J71E5 PET
DOHEE LHHUT 272D N OMENERT D AREMENEZEZ bR b,
WTHE L TWARENZ PEN IR 2REE LT, ALV AT AT E REOYT
T R T7T e ROBHREBRAE S vz, MBEREZRI-11 12777 (BMR 48),
60C30 I DIEHSEHTIIANV LT AT E RKEOT® T AT FEBITHE
o7z (0.01 pg/mL LAF),

KRI-11 RILLFILTERRUZ7EF7ILTE FOBHEARER (S 48)

R R aIES LI I WimE WHE SMTIE
R 60Cx30 4%y | /& FAVLT VT | R GC/MS
=N (0.01
pg/mL L
)
(B i) 60°Cx30 4y | /K T bTAT | A GC/MS
=N (0.01
pg/mL L
)

8 PEN O#UEFEE LTSN TV DOME TIZRWeHSE L L,
24



M NY—Fo%KYSrMEDKR:

1. /37—

B, BN CTRMHEZEO PEN 8 o8& Il <5/ ~—Ii%, DMNDC
KOEG OHTH%, £7-. EU TiZ. PEN ®% / v— & LT DMNDC ;O EG
?D1EH, DMT, DEG O CHDM OfEA HRBHLNTE Y, T HIZ20W T,
B ~OBATIREMEARE L TWD, Yo, TAEICBNTIE, £/ v—IC
SWT.DMNDC.EG ; O'BHEN S £/ W — R L 5 5WELEEZ LN,
—7J7. DMT. DEG & CHDM I 2WTIL, B S TIIEREEN 2V, 4
BEHESNDAREENREETERNWIENLEBEYEHEL LTHI Z L& LT,

PEN #lf&48 137K Fv2ys DMNDC, EG KO DEG i3t Shie - 7= (HE
LRI K O H Z51F - DMNDC &N EG O34, /K. 3%HEE XX 15% =4 ) —
JLTC 40°C X 10 HIEl, DEG DA, 15% T4 /—/L T 40°C X 10 HE, #H TR
fEIZZnZ40.01, 3.1 L 3.1mg/kg) . £7-. PEN #4375 BHEN x4
BLHESNHWEORENRD 5, BHEN OEHEIZAR KT 1 ppb FRET
b, TOME )~ —LHEINIWEDOBEHEDR KEIX 2 ppb THho7-
LRI R R Sk« =& 7 — L7k =50/50, i1 IR X 30 4) .

DMT & U8 CHDM OEH T — Z X7 E L 72 ino 7=,

2. EAfhE

BUE, N TR HEO PEN #4540 f&E X E A A & L T Sh R EHILA Y
XX Ge REHLAEMBPHERH SN D, £z, EU TIZEMA E Lo = L7 v
FEOMEAK L TEM~SOBITIREELZREL TWD, LLEND B
IZ2WTIE, Shb RIEHILED KON Ge REILEMN N —RE720 5 oE &
EZ b,

EWNTHEH SN TV AIRERNZ PEN ®gaR 2508 & U CSEIE L 72 BRI
BT, Sb D&M &I 0.05 pg/mL LLF, Ge ¥ H &L 0.1 pg/mL LI T, EHe
BOVEHEIL 1 pg/mL LU Th o7z BTSN OV S - 4%FEEE. 60°C X
30 43) .

3. &m#l

e, BN CTRMSHAEO PEN 85 o8& 2 S 2 INANL b F % >~
DHThHDH, £io, BKOHHITIX, ZBbTF ¥ LS OTIMFIOME 235880 6
NTW5b, UENG, IWIANZOWTIEL, 5%, BT & > LA ORINFIHME
HAENDREMEIIEE TE RV, BEOHHAFEEEZEE L, —BtT ¥ DHh
EAYP—RE20 9 5WELE L=,

BT E DM T — ZIIFE LR T2,

4. R)y<—
PEN K U ~—D% 7 8I3K 5,000~100 7, * O EEVE)5 78134 70,000
Th b, KEOHBSITIXEFREIC L DBIEDGFIET DD, 5 FELEDHAIC

9 NP — K (EEER) Lix. ADOEFRICE
FIIELOREZ NS,

&

B RIETIRIN & 2 5 ARt D & 5 & ih F OWE

25



B9 2 HIRIZ 72, PEN AR U ~ — i3 ME, TR EEICENLS 2D, B
E DI L VR Y ~—DOBITRoN RN Z B ATREME I3 TRV, 72, OF
BN 1,000 2 5 AR Y v~ =Tl FEAERNICRN SR WeH, R ~v—HED
M) 271 3R/NBTHD EENTWD (] 44)

PLEDS PEN OFR U = —I2OWTid b N OWREFEICEE L 5 2 2 ARk 3R
EEZLND,

5. 0Ot

B AR AR TE I B IR 2338 S 7o B st iE 12kt LT IS WS Ok EHLH|
&L TARKBREYHBRPHE SN TR Y (BKIZBW T HEALIOBEI N FET 5,
BAEENTHRE L TWHEHHBEO PEN ®5 X2 n b & R0 RS 715 T
L7z — Rk e U CEIE SN - ARRE YRR E O H 2135k ng/mL LA
TThHolz, REBEYRBREIIBNTIE, TOXNRLELRDIWEIIREFETH D
D, FEh S RIS W RN TR b T ¥ R BREIRIAINER ST e
WHLDTHDHZ END, ZbOREBRIZE T 2 O K75 13 HAERE D Bl A ik
MThiHrA ) I~v—FHEMEIND,

PEN Oy F & AAICEB W T, #ENTIEH D23, 7018 1,000 12 O¥E n3Hd
ICFEEL TWD Z ENHERIN TS, F7-, £-10-1 127 L HRER
FERIT, METIEIH DN, T/ ~— DRI A Y I~ —Z 0 RER O B E k)
EEZOND 8 1,000 L FOMEDOWHNERENATWD, LML, Zib
ETOYMEDORIEIZI TN,

6. NF—FLHYSIME

P EFE X, PEN 2 540 & 9 2 AR o4 B IR AREE T &S Hoic
Higa2RETHZETHD, BIEFREL TS PEN &L 1X, PEN O 404 ks
HEN G AR THY FHEINAE/,~—IZDMNDC & EG OL EHINS
WINANL LT X > DR TH D, ANFTE - E IR T O H R F
WEEAEDOFELZREE L2 DB TH -T2, ZOOAREMFHES & LT,
BERE L TWD PEN I OWTAF—RE R 5 Z2WE OB EIT- 7,
PEN 0 $E 51k 4 [E O HLfi] & OFRERRS RIS E | PEN ® GO HIZER L .
BMEMNLTE M L CRELDOBGEL 52 D EMEOH 2 W 2 it LIz
BN —=FRL7R0 5 5WEIX, £/ ~—ThHs DMNDC, EG &' BHEN, fi
BLZH 33 5 Sh RIEMAL AW K O Ge RIEMAL S, BIERINAI & LCEHA S
TWD b F & N A ) I~ —%DRUERORIARY & & 2 17—, BETE
LTWD PEN NSO —RERD ) DHWELE L THRE LIZYWEZRIT-1
W2,

RI-1 NY—F&ERY S5 5ME

¥ AF=F
® /) ~— DMNDC. EG. BHEN
LTS T TR VRERICEY. T~ =0 ARERIEEY
I 3| Al g
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RS IE O Bl A R PEN OfLUERBRICISWTAEKRT LI EEZEXNLIWE () =
~—%%Eite,)

Fo EKO-10-1 1R LIRS RICB W CUME TIEd 528, 70 & 1,000
MTM‘%L#HEéﬂ“@\fM\% IR INTEY, " —KERv 5 o8
ATHETHZ LT TE R T,

SHICET HEH
%Lﬁiﬂ%ﬁ IZOWT, EASEE S OFRBER K OERNI OB X 2 FFb
DFEFIZFEDE, FE L TROBEICB T 2BMEFROMEL E L DT,

1. 2,6-F 2L hILARUEED AF)L (DMNDC)

JEA G D DR HE R (B 19~28) K ONRE W B #E R (OECD)
mAEEYE (HPV) Sf7 w77 JIBWT, 1999 0% 9 [1] SIDS #)HiFF
ﬁﬂt/x\ (SIAM) Tn¥’ﬁﬁéh i@%ﬂﬂﬁﬁt’ﬁﬁi QEE (X 7 —= /7JEHT v
+ v~ b : SIDS. SIDS #J#iFkHih#S : SIAR. SIDS #JH#iFHE 7" = 7 7 1 /L : SIAP
M Y SIDS Dossie) (M 3) #&H LT,

(1) ARNEEE
SEOFEHMIZIBWNT, Bh#ET A2 AIIATTE o T,

(2) EBRFBMICHTLIEE
FEREN & O TE R ARG L 2 mMERIRIZ O W T, RIV-1 SRR R Ol
g%ﬁ_\“a—o

FIV—1 DMNDC & NOAEL %

AR 7k (RS NOAEL % H R
(mg/kg KHE/H)
S0 | B0 LDso: 7 > b 2,000 mg/kg (RELL Z M 19
P
# 0 LDso : 7 v b 5,000 mg/kg R # 2 20
REH | SD 7 v | (MRS 12 P/ | —felRiE REHS BiEE M | RKIER S FEME ZW 21

b5 ) s ARE 08 5 (0., 30, %ﬁz%ﬁ*ﬁﬁ\ Mg b4, | NOEL : 1,000 [

P 100,300.1,000 mg/kg & | #E HIRRAT R, RELAARE | MR 21]
B | BIA) %E’J*ﬁﬁ TOWTHGICRERT
QR | MEREE B ASELRT 14 A | D8 AR L
& Me:49 HFE L ME(HE 4 HO | A5 K O AR 2 b, HE T - R A
A £ C):41~53 AR Bl NOEL : 1,000 [&
e 21]

g | SD 7 v | (MERES 20 T/ | F#FME, (REHN, BAERE, | NOEL: 3,032.3 | &/ 22
HatE | B JREIHR S 0,0.2, 1.0, | BARKREE, RFROMAE, MK | (&) .3,599.6 (1)
5.0% (i 0.113.4.580.9, | AL, RRE, BRfE, | [BR 22]

3,032.3 mg/kg ARE/H M | FIRRPT R, s, 0 PR
0.138.6,711.8.3,599.6 IR IZ OV TR G B
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mg/kg (KE/H)
13 A

LRI L

NOAEL %1%, [ IWNIZR LIS BRCERICHE - 72,

(s)ﬁﬁﬁﬁﬁ%
BatERBR o RO E L2 RIV-2 ITRT,

&IV —2 DMNDC mi&{nE 4 EREER

R i | RIS R Hi s
in vitro
"iIm2esk | Salmonella typhimurium | 0, 667, 1,000, 3,333, 6,667, 10,000 nug | f&E 2 23
75 B TA98, TA100, TA1535, |/ 7L — bk, (+/-S9)
TA1537, TA1538
S.typhimurium 0. 313, 625, 1,250, 2,500, 5,000 ug/ | &t[x | &K 24
TA98, TA100, TA1535, | 'L — bk (+/-S9) B 3. 24]
TA1537, Escherichia coli
WP2 uvrA
Bin T3 F ¥ == ANDAL— 0. 62.5, 125, 250, 500, 1,000 pg/mL, | k&M S 25
RS PNEAI (CHO-K1-BH4) | 5 HfALEL (+/-S9)
etk | Fx A =—XNARXZ— |0, 600, 1,200, 2,400 pg/mL, 6 B | 2 Z MR 26
H fitif A (CHL/TU) B (+/-S9) . Xi% 0, 300, 600, 1,200, | [=H 3
2,400 pg/mL., 24 F 0N 48 BRRGALER (-S9) | 26]
F ¥ == ANDAL— 0. 313, 625, 1,250, 2,500 ug/mL, 2 K¢ | &k S 27
YRELH AR (CHO-K1) M ALEE (+89) I 10 MiRTALEE (-S9)
in vivo
IEBE | ICR~ 7 A i) 0. 1,250, 2,500, 5,000 mg /kg {K&E, B | &tk 2 28
BIEEN I 5-1% 24, 48 KON 72 REEICE
BEER AN

BAREMERBR ORERIT, H O 2 HOCE O FEHN
[ IR L7 S Ok

(4) ERIZEITF
/\HX@ nq:ﬁﬂj

o7,

B2 488

e

THeoTm, £ EROKIC

BWT, BEETL2MAIIATTE o7,

(5) ERSOHEEICL HFTHmF

DMNDC 22w\, OECD SIDS Ti%, 7 v hiZ

[ 12 L=b i

B 5810 LDso X 2,000

mg/kg KEZ#HEZ DL LTS, OECD 7 A M HA FT A4 D KB G5

PEIAE R A T DR S

BB C I B

TH NS ERGEEROEEEA

T%@ NOAEL %1 000 mg/kg {ZIKE/EI k LTW5, if_\ in vitro 0)@) H”?L’i‘
ﬂﬁiﬁ“kbf“éo(§%3)
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2. TFLVFJa—) (EG)
WEYE N AL R SeRAE - IRSTATEE AN S 5L B4 B ff L as ek
(CERI-NITE) (2005) O EHEFEALE (2 4) . OECD ®% 18 [a] STAM (2004)
TEHl S 7 IR SCE (B 29) . KEBMEYE RS Ek%R (ATSDR)
(2010) OFMEFMT a7 744 (B 30), KEEFFHMEFE-& Y R
7 3fit % — (NTP-CERHR 2004) OF 7 757 (B 31) %425 LT,

(1) KRR

HDZ v M EG ZHERO#&E (10 mg/kg KE) +25 &, MPEET&
5.1 0.8 FF[f] TR FEICE L. 12 FRERICIXIE & A EEKT 5 (Frantz et al.
1996¢) .

EGIZ7 Vva— A BKFEHRZICID 7Y a—AT T e NIZE#IND, 7
Ua— L7 AT e ROEFHIZELS ., 77 FBKEEZLRT LT b Nig
EEZIZ LY, N7 Y a— A BEONLVDbED T ) X —ulEne
NE#HSND, 7V a—Lfgitr U a— VERR LIS T ILEEN K EREE T
VAUV~ EIN5D, 7T, 7V o it~ A Ui
AR TSR O R bR E T, XL = DRI o SR R8RS
HEEZ5N5 (Slikker et al. 2004; /8 30 LV 5IH),

MElED SD 7 v M UCHEFE L7 EG Z H[ER O &5 (10 mg/kg (AE) 45
&L 96 BRF LI I g bk F & L CRG-ED 42~48% M HEE S 4,
PRI 25~26% , #HIZIEL 2~4% D3 HE S 415 (Frantz et al. 1989, 1996b,
c; 2 30 X V5IH), =, RFEIEHICONTIE, Mo SD 7 v R 18C 2
ik L7- EG Z HERHIRE OB G- 925 &, 10 mgkg (KER GO & T3 12 K
DINIZBE G- 8D 16% M EIZ EG £ LT, 2,500 mg/kg (KEH G- D & & Tlid 24
R LANICR G- ED 70%NFIEEHEEDEG & 7V a—Lfigt L CTRPHEES R
7= (Potteger et al 2001; =& 29 L v 5| H),

(2) EBRFBMICHTLIEE

TR 2 T 05X 2@ RO 5 5| ARV NOAEL OfE
RGO TVDRBRICOWN T, RIV-3 ISHBRF RO EZ R,

#FIV-3 EG ® NOAEL =

BN ik PR S NOAEL % H i
(mg/kg AHE/H)

2t | 1 LDsotv 7 218,350 mg/kg, 7 » 1:4,000~10,020 mg/kg, E/LE v :6,610 S 4

JK8 mg/kg. 1 X:7,350 mg/kg. * =:1,650 mg/kg

K#E# | B6C3F1 ~ v A (MERES 10 | 2.5% LA BB g 7 v —+E, NOEL:1.25%[% | &/ 65
LMt | PU/RE) JREHIZE (0,0.32. | Pl /NE L o 280 (i) M 65 (mg/kg &

0.63.1.25.2.5.5.0%) /A HEAL~OH
13 FEORE 2
L) 1. NOAEL :
1.25% (1,900
mg/kg KE/H
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) [ 4],
3,230 (1.25% % #
) [ZH 30]

B6C3F1 < v & (RS 60 | 12,500 ppm LA L : fF#IAEAE 7 | NOAEL : 1,500 US NTP
VE/RE) REEE G (JE - 0, BRZEME (BE) RTBIARF B > | (E) (R 4] | 1993 (&R
6,250, 12,500, 25,000 W Tk (HEE) LOAEL : 3,000 4 X v3IH)
ppm : 0, 1,500, 3,000, | 25,000 ppm : jRAIE SRIE. EHE | () [BB 4]
6,000 mg/kg ARE/AFRY, | Iovayig & b . fn
i 2 0, 12,500, 25,500, (1)
50,000 ppm : 0. 3,000, 50,000 ppm : JIFHER Y TR ZE M
6,000, 12,000 mg/kg RE | (M)
/B FEY)
103 ¥ i
SD 7 v b (MERES 10 T/ (k) NOAEL : 554 2 66
B BOKEES (#:0,0.25, | 1.0% LA L BlgE RO, & | (K).1,108 (i)
0.5, 1.0, 2.0% : 0, 227, | ®RME OILIE JRME DM, | [BR 4]
554, 1,108, 2,216 mg/kg | JRHIE K OV da~DVa0fghiyih
IKE/A, #:0,0.5.1.0, DA RIE
2.0, 4.0% : 0.554,1,108, | 2.0% : B 1=, Fc AR E{KAE
2,216, 4,432 mg/kg K E/ (1)
Aok &% 100 mL/kg (K | 2.0% 8L E : B IR A D HEE
/R E LB JRABAE DZEME SRS K OV
90 H f# ~DVLEIVYIADILAE . RIE
4.0% : JEC
F344 ¥ X Wistar 7 v b 150 mg/kg K&/ A LI L : fE IR | NOAEL : 150 (i | Cruzan et
(M % %E 10 PL/REE) . 1R | 500 mg/kg R/ H LL E(Wistar) | &#) [Z#E 30] D | al. 2004 (&
EH 4% 5-(0,50,150, 500, K O* 1,000 mg/kg (K #/H M 30 LV
1,000 mg/kg {K&E/H) (F344) : "B\ R M, KR F1H)
16 [ BN, REEM, REEEEKT
500 mg/kg A&/ A LL_E(Wistar)
DR D SRIE vy
VA SR
500 mg/kg IR/ A (F344) : JRH
B ORE AT H
500 mg/kg (RE/H LA E
(F344) : fi§ HEBHE
Wistar Han 7 » b (7 10 | 300 mg/kg {KE/H LL L : 461/ | NOAEL : 150 [& | Dow
~15 Pu/#f) JREE& 5 (0, PESE ., IEHEE . 7 — PN D IR i 29] Chemical
50,150,300, 400 mg/kg | FRtafR. O JEFHK OV FIEE D5 Co. 2005 (&
RE/H) AU RTERAD REBE NI E 29 &b
1 4F[H] ik 0> FH 6t Fe OV s 2 &8 oD 00 51 H)
Jifi 0> Z YR AT L% £ 5 Bk s b
o A AR A7 BT B B E
F344 7 v b (MEHES 180 | 200mg/kg RE/H LI E @ FidbJR | NOAEL: 40 [% | De Pass et
B) JREEFE 5 (0,40,200, | (ERE) T o A ZPE () o4 (R & al. 1986a
1000 mg/kg RE/H) 1,000mg/kg A E/H : BREE (v | B 30 ()] (B 4,30,
2 M BUL 38 =D N AR - o NOAEL : 200(% | 32 L v 5|
(M) | Wt o e n () | B3k | AR 32] )

DRERIRZE G, RAE OILIE,
PRINE LR O@BIERR, A8 E
(HE) . Bl vyt kA5 ()
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2 | BEC3F1 = 7 2 (MRS 60 | B ICBIE LIS O AT A | fidik L US NTP
P VE/RE) REEE G (JE - 0, 5T, 1993 (&
6,250, 12,500, 25,000 o4 X3l
ppm : 0, 1,500, 3,000, M)
6,000 mg/kg (RE/HFHY
it - 0. 12,500, 25,500,
50,000 ppm : 0, 3,000,
6,000, 12,000 mg/kg A E
/A AEY)
103 3 5
ICR~ v A (MERESR SOUE/ | # 5 \CBHE Uz @ R AT A | edliZe L De Pass et
) JRAEHE S (0.40.200, | BT, al. 1986a
1000 mg/kg RE/H) (B 4L b
2 [ F1H)
F344 7 v b (MERES 130 | B GICREE L2 B O AT A | ol L De Pass et
VC/EE) JREEH 5 (0,40, YO al. 1986a
200,1000 mg/kg KE/H) | 1,000 mg/kg A/ B EEIC (B 4d&Y
2 4E [ X0 2% T () 51 )
gl . | CD-1 ~ w7 A (MERES 20T | 1.0% : ZZEE~27 %729 @ F1 4 | NOAEL : 840 [ | Lamb et al.
FAERE | ) UK 5 (0,0.25, REED | R AR R | B4 (05 w/v% | 1985 (&
fic 0.5.1.0 w/iv%) PRI S H B A R D) WA ] M4k v 5
14 F (F1 Z#E¥) )
CD-1~ 7 & (M 20 IT/#F) . | 750 mg/kg {A&E/H LI E : K& | NOAEL : 750 (B: | M 67
R #% 1 #% 5- (0. 750, P BAEAETZEIN (R ) #hiy) (B 30]
1,500, 3,000 mg/kg A&/ | 1,500 mg/kg K&E/B LL E : {KE | LOAEL : 750 (%
A) HNE TR S R ONTRE | AEE) [ B8R
iR 6~15 A IR 17 A | E8E (RE4) 301
R 3,000 mg/kg RE/H : Y7V
O AETFIR IR I
CD-1~v 2 (M 22~27 | 500mg/kg K/ H @EME (B | NOAEL : 1503 | & 68
VC/BE) . s a0, | ) L) [BIR 4,
50,150,500, 1,500 mg/kg | 1,500 mg/kgiAE/H : (A EKME, | 2R 30 2]
{RE/R) HES WA B A GREE NOEL : 150 (3&/E
TR 6~15 B, 4R 18 B | (BIR) AREKE (RE) - #ME) (B 68,
IR 1,500 (B-Eh4)
[z 68]
F344 7 » b (Mt 20~21 DL/ | REMEIEIL A DIVT NOAEL: 200 (% | &M 69

#) IREF#E 5 (0,40, 200,
1,000 mg/kg {KE/H)

IR 6~15 A A4 21 A I
R

1,000 mg/kgiRE/H : BB IR OF
LB 3

M) (B 4],
1,000 (RkEh# K
O AN (B R
31]

NOAEL %1%, [
* HREESRL

IMICR L= B BT - 7=,

1) 2 30 T/X NOAEL % 150mg/kg A E/H & L TWAH MR, AHMFAES L LTk, 150 mg/kg
RE/H L EOFRGERETHAONTZRRERIZON T, BHBIOREFNEILIEA Lo T2 03,
FIEATR &I L, Z o RICE S & NOAEL % 50 mg/kg (R#/H & HIWr L7,

2) BMDL10=76 mg/kg/H . £## 1 MRL (minimal risk level) =0.8 mg/kg/H (ZH 30),

3) EHEITMABIESCHFEEZ/ RL TWD LML TWNDE (2R 69),
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(3) EinEHEHER

EiaEERBROMEOMELZRIV-4 ITRT,

KIV-4 EGDEESMHHR

wmr | 5t | AL R Hisi
in vitro
#IF2e8% | Salmonella typhi- (+/-89) Fatt | McCann et al. 1975,
AR murium TA97, Clark et al. 1979,
TA98.TA100, Pfeiffer and
TA1535.TA1537, Dunkelberg 1980,
TA1538 Zeiger et al. 1987, |
Kubo et al. 2002 (£
30 L v BIH)
FIRCEZE/S S.typhimurium (+/-S9) (=T Miller et al. 2005(%
75 TA100 (5-FU #HikE) B2 30 L v B
DNA & | E.Coli (+/-89) (= McCarroll et al.
1981 (ZM 30 &Y
51 )
SOS#BR | £ Coli PQ37T 10 pL (+S9) 2 | von der Hude et al.
1988(z /it 29 LV 4]
)
AL Neurospora crassa (-S9) @t | Griffiths 1979,
" 1981(ZH 30 L v 5l
)
BiaT2E Schizosaccharomyce | (+/-S9) fat: | Abbondandolo et
A s pombe al.1980(& & 30 LV
51 )
ATEEZESR | =7 2 U N ERIRE | ~5,000 pg/mL (+/-S9) &M | McGregor et al.
2 5 L5178Y 1991(ZH 29 L v 5]
)
(Fod#i7e L) Bitt1) | Brown et al. 1980(2
o4 X3l
DNA 8l | 7 v Ml (-89) Fat: | Storer et al. 1996(%
30 L vBIH)
DNA## | & + TK6 #iji (-S9) [zt | Hastwell et al.
2006(% M 30 L v 5l
)
etk | CHO flfia (+/-89) @k | US NTP 1993(% R
i 4 X0 5IH)
ke ta | CHO flfia (+/-89) fed: | US NTP 1993(% 1R
RZE 4 X0 5IH)
in vivo
PEMEESE HEF344 7 v b TREE# 5 (~1,000 mg/kg KE/H) . [z | De Pass et al.
155 HH 1986b(Z M 29 L b
51 )
HeZ > b B T R O & 5 Bt 2 | Barilyak and
(120, 1,200 mg/kg & &) Kozachuk 1985(%
4 X vl
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Yuth R 5 vavyva ynx (Fe#k7z L) [zt | Bhattacharya
W 1949 4 kv 5l
)
It Swiss v U7 A EHE | EIENE S (638 mg/kg fAKE/H, 2 H (=35 Conan et al. 1979(%
0 e fi) o4 X v5IH)
HeZ > b EREMIE | HERERHE D # 5 (1,200 mg/kg 7K B ¥ | Barilyak and
&) Kozachuk 1985(% F#
4 X0 5IH)
N4 it Swiss C.FL.P~ | & O# 5 (2,772, 3,465, 6,930, Btk ® | Conan et al. 1979(%
U AR AR MER, | 13,860 mg/kg 1 H) SUTAEIEN 5 HE 29 kv 51 H)
i A (1,386, 2,772, 6,930 mg/kg &K ) |
24 Rl B X 1T 2 [R5

BRBEERBR O RIT, HOSRSOROERKITHE -T2,

1) MiFEMEICEE L0 L ERTWVnS (B 1),

2) CERI * NITE (X, Z ®#RBRIZSW T USNTP(1993) (2 TEG OHEIZ OV TORHEHN RN
ELRBOENET XVIENZ & £, —RT— X OFREN 2 WVEOHB TREBEENSZ L)
LRH N TWBEZEEZSIHLTWS (B 4),

3) HEKEMHIIBO NN oTz (B 29),

(4) EFIZBITDHE
BOEBIUIEB W T, EG & EN TS HENHEO REIE DOFREKSCECE K~
BACEDHEHNRESN TS, B FhTOEMRMEITEREY L KiEE
THIE L., BIEEIT 1,660 mg/kg FEH (KAT 111 g/AN) EHEEI L, JERIZ
XA RS SR OIS RE A B NE EfEE & ST % (Amdur et al. 1991,
Cavender and Sowinski 1994, Gosselin et al. 1984 ; 2 4 X v 5| H),

(5) BRSO & 5 FTHEF

EG [Z2>W\W T, CERI- NITE 1%, KiE&E G R (B O&5) O5/ho NOAEL
7w MBI 5 2 FHIREER 5 X A fEOBFIEEE KSRy ay
fRtE OFEROPEH 2 EE L L7 40 mg/kg (AHE/H & L TW5, ENAMICEET
LR TIE, HGICRE L2 EEORE T e hoTcl LTS, AIHENED
NOAEL (%, v~ 7 A=Wk 5RERICE T 5 F1 B, AFREED
WD M VR 25 B 2 FERE & L 7= 840 mg/kg IRE/H | 3 EFMED /N NOAEL
3.~ U AZBW TR 6~15 H BHIZ5#Ed#E A5 LRIk T D HES KO
i o RE 2 fREE & Lz 160 mg/kg AH/A &L LTV 5, BAREMEIZ OV T,
EG [TBHEERH S 2WEHBT Lz, (R 4)

KEBRER# T (EPA) / Integrated Risk Information System (IRIS) Tl,
7w MMV 2 FEMR R GRERICE S X, BiEEELEE L L7 NOAEL
200 mg/kg RE/H ICAMESELRE 100 2@ H L, EG @10 RfD % 2 mg/kg 1K
H/HELTWD, 2B, BERAMEICOW TR L Ty (B 32),

ATSDR % Neeper-Bradley © (1995) OB CTAHA L NTZIRIEORETE L O
BB OFAF (GHEAD) O IMAE FEIZ, EPAOXRF~—7 F—=X Y7 Ly
=7 (Version 2.1.1) ZHW\W T, BMDjy & L CENZ4i 113.84 TN 99.35
me/kg K/ H . BMDLio & LTI b 76 melke K/ H #3800 72, = s
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FHeFEAREL 100 (FEZ= 10, EAZ 10) =@M L. EG OfR 0 oM 0 IX< &
Dt f/N) A7 L)L (MRL) # 0.8 mg/kg {iRE/H L% E L TW5H (M 30),

<BE>

3. TLIZARIEEDAFIL (DNT)

CERI - NITE OFEMEFMZE (B8 7) KO OECD ©%F 11 [#] SIAM (2001)
TRl S 7 IR SCEE (B2 33) 2 LT,

(1) KA

7 v MZ UC G L7 DMT Z HE#E 0 &5 (20 X% 40 mg/PE) 25 & 48
REI AN 5- 8D T5~81% N IRHIZ, 3.8~8.4% N FHIZHE X7, £7-.
1B EEAOKEGT L, HEW/MF 10 BRIUANICE S &ED T7~79%
DIRAFNT, 14~16% DB FFITHRM S 4L, EREBE ~DFEEIL 0.1% KM TH >
7= (Moffitt et al. 1975 ; =/ 770 65I1H), £/, 1D F344 7 » b K
B6C3F1 v 7 A "C #3#% L 7= DMT % H [k O &5 (%58 ARH) L7okER.
Z v FTITRFOBREIT V72 A THY, ~ 7 A TIIRPREIZIT L
TENVERE ) ATFIN 0%, T L7 ZIVEE 30% K OVEME D DTM THh - 7=
(Heck 1980; ZH& 33 LV 5(IH),

(2) REBREBMICHEITOEE
KEBREW 2 AT DR GICE 23RO O b KV NOAEL Ofi
FEFPFONTOLRBRICON T, RIV-5 (SRR ROBEEZ T,

#FIV-5 DMT @ NOAEL %

Bk ik fRE S NOAEL % HH
(mg/kg (KE/H)
AP | B0 LDso: v~V A KT v b T 3,200 mg/kg B ST
P
KAEH | F344 T v b (BEFLIE#, 10,000 ppm Ll _E{AEKE (M | NOEL : 660 (1), | Chin et al.
HoEbE | MERER 13~ 18 VL/RE) (JRER | HE[ZIR 7). KE[B R 33]) 1,277 [ 2R | 1981 (B
# 5 (0, 5,000, 10,000, 15,000 ppm LA I : AREGAE (1 | 33] 7. 33X V5|
15,000, 20,000, 30,000 (B 33]) BERths A () )

ppm : 4 : 0, 660, 1,320, | 20,000 ppm LA E: fERERS A ()
1,890, 2,260, 2,590 mg/kg
{REE/A M 0,638, 1,277,
1,790, 2,290, 3,020 mg/kg

NGEVAED)

2 #M

Long-Evans 7 v b (#E¥%L | 10,000 ppm : 44 8554 040 ) NOAEL : 263~ Krasavage
Bt . HE 30 VC/EE) JREH I 368 [BHR 7 et al. 1973
4.(0., 2,500, 5,000, 10,000 (5,000 ppm % #2 | (B8 7, 33
ppm : 0, 152, 313, 636 51 L vsIH)
mg/kg (RE/H) NOEL : 313[5 1

10 BifE, DMT 38 MiEO PEN OGS I S TninizosE L L,
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96 H[H

33]

F344 7 » b (MERESS 50 L/
) IREFE 5 (0,2,500,
5,000 ppm)
103 8

(mg/kg K/ H HAL~D
BEEOFEHE e L)

2,500 ppm PL I 18P 5 (M
M, MEEEZERLIBR 1)
5,000 ppm : LG A (M, 1 61

FLEZe L

US NCI
1979 (%M
77X 08I

FEM A

F344 7 v ~ XX B6C3F1
~ 7 A (HEHE 50 PL/E) IR
£ 5 (0, 2,500, 5,000
ppm)
103 #fwH

(mg/kg (AE/H BEAL~D
PR O L)

B G B U7 g o3 1T
Sy

FLE7e L

US NCI
1979 (=M
77X 08I

Long-Evans 7 v b~ (Hf#k

20 VL/#E) RAT 5 (0,

2,500, 5,000, 10,000

ppm)

HE . ZZELAT 115 H A M

ZZBLAT 6 H M~ 3L
(mg/kg KT/ H HLAL~D

BEEOFHE e L)

5,000 ppm LA L : BEFLIFAE O
IRME (R BV AT B L B
ENCCEILY)

NOEL : 636 (&)
). 152 (&%)

[P 33

(10,000. 2,500
ppm % #5) ]

Z P75

NOAEL %1%, [

(3) E=EMHHR
EiEMERBROMEEOWMELZRIV-6 1T R,

FIV-6 DNMT &

nE LR

IS L 72 BHRSCRKIC 3 = 72

| it |

AR

| #x

gt

in vitro

IR IR

Salmonella.typhi-
murium TA98,
TA100, TA1537,
TA1538

3.3~333 pg/plate. (+/-S9)

(=353

Zeiger et al.,
1982(% 7 L v 5]
)

S.typhimurium
TA98., TA100.
TA1537. TA1538

5~5,000 pg/plate, (+/-S9)

M

Lerda, 1996;
Monarca et al.,
1991 (%M 7LV 5
M)

S.typhimurium
TA98. TA100.
TA1535, TA1537,
TA1538

FLArvFaX—g 9k, 20~
5,000 pg/plate, (+/-S9)

i

FE 1996 (B 7
X351

~ AU o EHAN
L5178Y

100 pg/mL, (+/-S9)

(=355

Myhr and Caspary
1991 (8 7 L v 5l
H)
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Y k¥ | CHO Hifa 0. 1. 3. 10 mg/mL. (+/-S9) [zt | Loveday et al.
W 1990(ZM 7 kv 5]
)
CHL i f 2,000 mg/mL. (-S9) fatt | Ishidate et al. 1988;
FHE 1996 (ZH 7
KV EIH)
N3 b RRMgMm Y 8k | 72 K§fE, 50, 100, 250, 500 pg/mL, fatt: | Monarca et al.
(-89) 1991(ZM 7 L v 5l
)
0.5.5.50,500 pg/mL, (+/-S9) R Lerda 1996 (%M 7
LV 5IHD
Tkt | CHO i 0.1.3.10 mg/mL, (+/-S9) [zt | Loveday et al.
Gy R T 1990(ZH 7 L v 5l
)
REH t - HeLa i 1 #[#.0.5.5.50,500, 5,000 ng/mL, | F&t: | Lerda, 1996,
DNA & (+/-89) Monarca et al.
J& 1991 (M 7LV 5]
)
FEEEES | ~NA A X —E 62~1,000 pg/mL, (-S9) [z | Heidelberger et al.
SA7/SHE 1983 (%M 7 L v 5l
)
in vivo
PEESME | vavvausx EYREEe2 B | Goncharova et al.
BEZER 1984 (2 7L v 5]
o )
o5 (3 HiF). 1,000 ppm [zt | Foureman et al.
MEEN$E S 400 ppm (33 1994 (%R 7 L v 5]
)
INEZ B6C3F I~ v 2 & MEEN$E 5 (BA]) . 89~194 mg/kg Bt D | Goncharova et al.
i1 e IRE (7R . DMSO.5 H£).24.48, 1988 (&M 7 L0 5l
72 IR [ ALER )
REIEN $e - (HilRT) L 0,438,875, Fzt: | Shelby et al.

1,750 mg/kg IREE (AL © =2— ) |

24 Iy AL et

1993(ZM 7 L v 5l
ithi

AR ORI, H O S RETE O RN

1) CERI - NITE (/& 7) |

Tl R ATTRBLE D B

£ %R

(4) t"'s&[fé?la
SEOFEHMIZIBWT, Bh#ET A2 AIIATTE o7,

Zik. 24 BERJALERERIC

’ﬁéo 7o

(5) ERSNDOHEIZ &k 55THEE

DMT (22T, CERI - NITE 3/ # 53k NOAEL Z#iZ » Ml
% 96 HFREEFHRER) S 5,000 ppm (263 mg/kg (AHEH/H) L LTW5, 3
DAMEIZDONWTIE, B6C3F1 ~ 7 AKX ONF344 7 v @ 103 M MR 55

B CHe G-I B U 72 I e AR SR o N

BIRAE Lo IR R B Te 28, Btk
ﬁ?ﬁ)ébé&@Shelby% (1993) O&EZELZFIHL TW5,

O LN TNRWNWE LTWD, AdHE -

BAEFECOWTE, 7y P2 HWREAREICL S 1 A - AR
BT, 5,000 ppm ($ZERWE OFEEAN) LI EERGEEO BV IZBERLR O (K
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ﬁ'ﬂi1 75)|:11L4 9) %ﬂt L 7Tw }Z) L'fﬁﬂi

5. DMT I3 EEmEEZRERVWEHBL TWDS, (R 7)

DMT 22>\ T, 0OECD SIDS TlZ. 7 v ~iZ
KEND 6,690 mg/kg KEME L TWDH, 7 MZ

'éﬁ

FE D

BT A AREEINERA

IZHOWTIE, BonTWDE T —# )

BT 580 LDso 1% 4,390 mg/kg
BiF 5 96 HREREE# 5

Z#-5% NOEL % 313 meg/kg (KF/H & LT3,

IPEIZ DWW TIE, (TomBEIZE N AT e L, B>V TiL,

DMT&iﬁE%%%ﬁéiﬁb\k LTCWb, HJEEMEICOWTIE, 7y P2 HW

T AR IS BT 2B O NOEL % 636 mg/kg A5/ H & ONEEMW D
NOEL % 152 mg/kg (AHE/H & L TW5b, BAEFMHIZOWTOIMLIZ/RWE L
TW5, (%R 33)

<BE>S
4. STFL2YJYa—)L (DEG)
CERI OB E 22 4xt
(2004) TaMlh S N7 ATHIEHESCEIH (B 29) KO EU @ International
Uniform ChemicaL Information Database (IUCLID) 75— 4t v k (/R 34)
B LT,

(1) KAFHEE
K> F344 7 v M 14C 155k L7~ DEG ZH[ER Oo#& 5 (50 mg/kg AE) 4
Heé, BEHIHETITRTDLEESEED 85%., FHFNDH 0.7%.

bk L LT 6%, Ak (N,

(2) ERBYICHTEEE

EQ L /R IRVt * N SN NN E=-

PEREG S — & (2 9).

OECD »% 18 [5] SIAM

RO

g, e, AT, RJE. R ROV
235 3%23NEIN S 7=, DEG (50 mg/kg (AH) 2/ 0 L IRN &K 5% 6 B
& TIZRFIZ DEG L&D 61~65% K OR#HTH S 2-(k FuFv =
k2 D)EERE DS 33~37%HEi & 71u7= (Mathews et al. 1991; 2 29 LV 5| H),

EDFON TV DHRERIZOWT, RIV-7T IZHEBRA R 2T,

#FIV-7 DEG ® NOAEL %

MERER D 9 B | Fi ARV NOAEL O fE

AR 7k (RS NOAEL % ML
(mg/kg KEHE/H)

AMdE | &0 LDso : ~ 7 A:13,300~23,700 mg/kg, 7 v b:12,565~15,600mg/kg, v | &M 9

P X : 4,400~26,900mg/kg, E/LE v b 7,800~14,000mg/kg, A X: 9,000
mg/kg, * =2 : 3,300 mg/kg

iE# | Sherman 7 > b (MEREX 5 | 1.0% : B E & O NOAEL:150[£ & | Weil 1949

BN | I/ VR E (0, 29] (ZH 29 X
0.015,0.062,0.25,1.0% : VB
0. 11, 46, 150, 850 mg/kg
R/ H)

1 HifE, DEG iZ&MMED PEN OfE I s Tniancowss & L,
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32 HIH

Wistar 7 » b+ (MEHES 10
VC/RE) IRAEEE 5 (REEH 0,
0.085, 0.17, 0.4, 2.0% :
ME:0, 51, 105, 234, 1,194
mg/kg RE/A | HE: 0, 64,
126, 292, 1,462 mg/kg &
#/H)

225 H [

0.17%LA & o () vayFeif ok

o IR 1)
0.4%LL |« (HE) BHEEZE L (R
)

NOAEL:105 [ &
g 29]

Gaunt et al.
1976 (% B
29 L vl H)

HeZ > b IREER S (R
F1, 2. 4%)
2 4R

(mg/kg R/ H BAL~D
PR O L)

2%LA b : ARSI (5 b A
BEEEINT B el A DT R & B
LCWDAREMEDN ® B & Fifl &
nTuna)

ERLRE BB RIE, BESa
DN, APl R OB g o 28 G
FASER)

FLEZR L

Fitzhugh and
Nelson 1946;
(B 834 L0
51

atzilbre

REIA, SHTAENE M9 B A
DEALELE (B

Carworth Farms Nelson | 4% : BEMefE A (e, 2 %%) . % | NOEL : %9 1,200 | Union
Z v b (BEALEA. 2 20 A fn, | gafE (e, 1 61) [ 29(2%% ¥t | Carbide Co.
1 mklin, MEAES 15~20 PT )] 1965 (&1
1EE) | IRERHEE G (0, 2., 4%) 29 £ v 51 H)
90 H~2 4-[H
RN | F344 7w b (Ml 50 IE | lgds o EERAHEEICHEEE | i@ L Hiasa et al.
% 1B fok#EE (okt o, | BT, 1990 (&R
1.25, 2.5%) 29 L v 3|
2 [ )
(mg/kg R E/ B HAL~H
HE iy —4 08 A+
oy R A QAYY)
E5E - Swiss CD-1 ~ 7 & (1 3.5% RENY OIRE, AFlRE K | AN Williams
AT | 440 VT/kERREE MERER 20 | T RAEEOJHD  ZBLXT | NOAEL : 3,060 | etal 1990
P Vo857  BOK S (0, M- O REED . FEAE | [BR 29] (B 29 X
0.35.1.75.3.5% : 0. 610, | Y4 | H A RF DR EARAR, URGIDE:D)
3,060, 6,130 mg/kg K&/ | R E A, NEHER
H)
T ASEORT T B, M AR
A7 A~[F/EHIM 98 A~
WERESY Bl 3 )
CD 7 v~ b (M, 25 PT/#F). | 4.0 mL/kg fRE/B LA L : k& | NOAEL : 1,118 | &4 72,
sl 0L (00 1.0, N (REEhd) . 5 10 MEsaEHE | (REEhdp g8 4 Union
4.0, 8.0 mL/kg/H : 0, Sy (B2 )[R 29] Carbide Co.
1,118, 4,472, 8,944 mg/kg | 8.0 mL/kg {K&E/H : 361, AfE | NOEL: 1,118 (£ | 1992 (2
RE/A) B R E D BEERN, | B, AR 29 X v 51H)
MR 6~15 A, 4EHR 21 A | KEBENME (B@h) [z 72]

NOAEL %1%, [

1D 2 2913, MRz EEEE

7=

INIZR L= BRIz iE - 7=,
L9550 DEGO—EAH a2 tarnd~——L L
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(3) EinEHEER

HEEERBOMEREOMELRIV-8 ITRT,
#=IV-8 DEGDE=HEIHHER
e | 4 | ALl IETH Hi sty

in vitro

(LTRSS Salmonella typhi- 0. 5~300 umol/ 'L — k., (-S9) | fadt Pfeiffer and

AL murium TA98, Dunkelberg 1980(%

TA100. TA1535, M 29 L v 51
TA1537 Tl UFax— a9k 0 0K) | B S 35

100, 333. 1,000, 3,333, 10,000 ng

| FL—1F, (+-89)
S.typhimurium 1.0, 3.0, 10, 30, 111.8mg/ 7 | &M Union Carbide Co
TA98, TA100, Lv— k., (+-89) 1984 (Reports
TA1535, TA1537, 47-20) (2 29 X
TA1538 VELNiED)

SOS#lk | E. coli PQ37 10 uL L Von der Hude et al.
1988 (M 29 &V
51H)

iR T CHO #llt HGPRT X | 30~50 mg/mL, (+/-fUEiiEMEAR) | Btk Union Carbide Co

JEIRIE Ei=U7N 1984 (Reports
47-94) (ZM 34 &
VELN::))

Tali gk Ye £2 CHO #ifa 30~50 mg/mL, (+/-S9) =L Union Carbide Co

I RAZ 1984 (Reports
47-94) (B 34 &
VELN::))

PREREN CHO #fz 0. 30, 35, 40, 45, 50 mg/mL, 2 | &Mk Union Carbide Co

HE FERE] (+89) 1%, 8 L TF 12 KefH] (-S9) 1984 (Reports

b U 47-95) (B 29 &
VELNED)
BAREMERBR ORI, ML OS kORI - T2,
(4) |: F‘»?DH’%‘?/E
FMOEE L LT DEG v, £ OMM TERBMEXK DT H L T-F2

%’Eiﬁ%&% ShTkY,

KT HE B HALNTND

Dol AL
(ZH 9),

NN, AR, TR & ORAAREE K OVEF
NA FITEWT, DEG 2R A Lf:

7?%7 J 7 xriay 7TEBRLUE 18RO+ E AR RA|C

DIETNFA LBl E L7isE Tld, DEG OHEE

toxic dose) @ HHAE L 1.34 mL/kg (#

mE (estlmated
i 0.22~4.42 mL/kg) TH -7, DEG

DRBALETE NI ) 7o uay 752 BEL., o, BHERORWTE
HIZBWTIL, DEG OFREO® 1 #1% 0.67 mL/kg (0.05~2.48 mI/kg) T
HoT- (B 73),
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(5) BN DOHEIC & 5 5FHEE
DEG (22T, OECD SIDS Tidif - B2 7= f% O )8 #% 55 3R R
B W T REMEZFRT D 2 E0nSiu, NOAEL % 105 mg/kg/H & LT\
%, HEE K OE LBV ML A2 VN2 In vitro 28 BFEMERRER (+S9 TEME(L) . Y
EARELE K Ol R G e AR AS GBS SR ITfRE CTh o 72, IBREUIR ST
D05 B IT DIENAMEDOFERIT 2V E LTS, DEG O~ X% v
72 2 HAGRBR I BT 6,130 mg/kg (2B W TRT7 72 0 o HpERIE N OE 24 7=
D OAELFRENEAD Uiz, ~ 7 AKROT v b &2 AWERAERERBRICBWT
1,000 mg/kg # A2 2 & TR OEERB D, BAEE R EnBlEE sz,
(MR 29)

<BE>"
5. YoAanxtHooAa /7 —)L (CHDM)

OECD ™% 26 [f] STAM (2008) Tal S AL 7o FIHIRHIL SCEIH (R 11)
CICKE G EERCFWE (HPV) Fy L7 n s T AIEBWTKE EPA
OPPT (Office of Pollution Prevention and Toxics) 2KV L Ea—Zh7z
screening-level hazard characterization (2007). 7 A k77 - (test plan) &z O}
2 /N A hH < U — (robust summary) (& 36) 2=/ L7,

(1) KAERE

MEfED SD 7 v T 14C 15k L 7= CHDM (cis:trans=3:7) O H[R[5&EHIFE O
5 (40 (1) . 400 (MEHE) mg/kg RE) 35 & HALE D HEC0NMTRIN S 4L,
48 KFI LANIZ 95% D3RI, 2.5% 3 FEHR IRt S 7o, IRIPREIIZT 7 1
ANFY U INVR RN G- FeF T AF)) 7 a~F Y VR g
Thol-, MiEFICTIEZ CHDM K UN(4-E RaFs AF L) 7 a~FHh bl
RUBESHE S, A 500 CHDM O iE 13 0 Th - 7=

(Divincenzo and Zieler 1980 ; &/ 11 LV 5lH),

(2) EBRIYI_HITILEE
EBEYE AW OB ICL5BERBRO 5> B, KV NOAEL OfE
ENEONTWDHRERICOWNWT, HIV-9 IR ROME 2 R~

FIV-9 CHDM o NOAEL %

M ik P S NOAEL % H i
(mg/kg (KE/H)
2MFE | Ty PAOIE HEIEX #10 LDso : 8,200 | Eastman
% IERED . REIEE AR 6,400 mg/kg KT : #5- 1 R[] | ~6,400 [BHR Kodak Co.
(400~6,400mg/kg {K&E) . | BINIC 1 PLAELT, BIEETHOR | 11, 36] 1965 (B
H[A] WL 11, 36 &Y
51 HD)

12 HE, CHDM I &M H®EO PEN OfLGEIZIZEH SN TWaWnWzwsE L LT,
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K | SD 7 v b, (K12 DT, i 12.5 mg/mL : 3E1C (2/22) . ik | NOAEL: Eastman
HE#ME | 10 DC/RE) (HOKEEE (UK | SUTIERER R K OV UTE | 479 () L 754 Kodak Co.
#0.4.0.8.0.12.5 OWY ARER OMEEMOW | mg/kg KE/H 2000 (&M
mg/mL : #E: 0, 256, 479, | D FBEHEAR T RZ o7 8 | () [BH 11, 11, 36 LY
861 mg/kg IH/H | Hf: 0, 36] FIH)
440, 754, 1,754 mg/kg {&
#/H)
13 HfH
E5E - SD 7 v b (MHES 12 P8/ [ A5 - s AEFEME] NOAEL Eastman
FAER | B BUKE S (@okd 0. | 12.5 mg/mL: - OEBMERT | A£EEME 1,360 | Kodak Co.
% 4.0.8.0.12.5 mg/mL: # : | * (HEBEM) . AFRRIC A b7 | F&4EENE 854 1996 (&R
0. 256, 479, 861 mg/kg | L (Bl#h#) L% 0~4 HOFEE | %M 11, 36 &Y
RE/H ., #f: 0, 385, 854, | KUMKEEME DA, A% 0 479 (fk) 51H)
1,360 mg/kg K&/ H) ~4 HOAEFFRIKT (REi) 854 (iff)
ZHl 56 HRET~WHE 4 H, (&5 wtE] [z 36]
13 EM 12.5 mg/mL : i jR XI3A/RZE | NOEL : 854 (fk
IR, REEORESMEOH | B &k O EE
b BRI (OB EY) | ) [ 11]
NOAEL %1%, [ 1HIZ/R L= RCERICHE- 1=,
ORI AE AR L
(3) BxEMHHER
BinE RO REOMEZKIV-10 (27T,
£IV-10 CHDM ;& iz E e
AR | w4 | AL IETH Hi gy
in vitro
Bim2esk | S.typhimurium 0 (DMSO) . 0.1, 1.0, 10, 100, Kt | Litton Bionetics.
gL TA98, TA100, 500, 1,000 (+8S9 D &) pg/ 7L — b, Inc. 1977 (2 11 &
TA1535, TA1537, (+/-89) v 51D
TA1538,
S. cerevisiae D4
S.typhimurium Tl rFaX— g 00K, =Mt | NIER 2003c (&
TA98, TA100, 33.3, 100, 300, 1,000, 3,000, 5,000 11 £ 9 51HH)
TA1535, TA1537, pg/ 71—k, (+-89)
E.coli WP2 uvrA
iR ® | CHL/IU i 0 (k) . 1,000, 2,000, 5,000 pg/mL, Fad: | NIER 2003d (3 H4
H 6 M (+/-S9) i 24 WsfE (-S9) 11 X v 51H)
ALBR
in vivo
petafk® | SD 7 v b (MEREK 5 | 0 (k) . 500, 1,000, 2,000 mg/kg | [t | Covance
H VC/RE) . B BEMEI PREE, H[EFRERE Q&% 5, 18 KT 42 Laboratories Inc.
R i AL B 2000 (&M 11 LY 5]
)

BAREMERBR ORERIT, I OSHICEROEHIE - T2,
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(4) EMIZBITREE
AW DFHIIZB T, BETAHAIIATTE 2o Tz,

(5) BRSO & 5 ETHEF

CHDM 2>\ T, OECD SIDS Tid, b FhOfEFE~DOEEIZE L TUTDO L
INZFE EDTND,

O REREFEEICHOWT, OECD TG408 12> THEmSN7=T v &
V7= CHDM @ 13 B MARK #5388k Tid, s AERGREOBEM & o, 5t
T, ROREARR . AR IO B OREJRD 23 A3 S A, JETIEkt REEIC
AROEBRENFAD LTz, ZOREICES%, NOAEL 1%, #T 479 mg/kg A
/B K O 754 mg/kg (REE/H &Il L 7=,

FEFEFEPEIZ DWW T, OECD TG421 (29t » THEE S 27 » b & AW T A5/
AT RA 7 ) —= 0 ZHABRICEBW T, CHDM % 13 BEI#OKESG L& 25,
B BB G RECR EEMEORUMEM 23 B S Te 03, AFHAE~D BT 2 )
o7, A ERGHE THALNTEREARICESE, NOAEL (X, KT 479
mg/kg KE/H ., T 854 mg/kg (KE/H L HIKF L7-, 1,360 mg/kg KEIEGHf
DOWEW D HE% 0 H OFIIERE K OVER 0~4 HOAFRIT R X 0 IK)» o
2o WTNOHBRHICEBWTHMKRFM, R A0 TR E R
BB SN e o To, HEFEEMEOJD & B O A 7RIS X ATEIE A
#1:D LOAEL & NOAEL (X211 1,360 &1 854 mg/kg A & HIk L 7=,

BamEIc oW T, BonmcEtiBRoF#RIL. in vitrolin vivo IZEB
T, CHDM T EEFEMETIE RN L 2R L TWD, 72, BNAMEICET S
BTSN o2 LTS, (BR 11)

6. ZFE> (Sb)
(1) BRTEEESDEEE

BN e BEDTERICEK O EESR IR bW E & LT 2012 4
AT o T2 B S BE R G Clk. AR OV TR, KT v F DR
NERUZ X 2R P AN E R THRIIAE LTV ey, BBV TIE, &
RIZE > TR L 2@ EEEII VW EBEZ BN D, BAKERD, EiHE
P S EE BN K O RHERE 2 D TR O 2 B AL DN B DT IE AR T
FE=AHBYTLOT v b 90 HEHEAMBEERBROT —%2 5, NOAEL (&
TrFELELT6.0mgkg KE/HTHY ., RHEFEMHEEL 1,000 (FEZE 10, A
K75 10, BEAMETMEAT RS 04T 10) TR L7 6.0 ng/kg KE/H AT v F
EUDOMA— BEEE (TDI) ¢&FELE, (B 39)

(2) BRSO & 55T E
ERHER TIZLL T O TDI AR ES N TV D,
TSR IERERS (WHO) BREHKAKE A KT A4 %8 4k (2011) (/0 40)
KEHTA RTA A : 0.02 mg/L (TDI: 6 pg Sb/kg {AHE/H)
EIRRS AMFERERS (TARC)  (1989) OFHM (ZH 41)
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SEMLT Y FEY S —T7 2B (b MK L CRBANEE T TR S 5)
SRET v FE L A—T 3 (k MIHT 2R AMEC OV THETE 1)

7. TILI =L (Ge)

(1) ARBEE

7 v MZ10.0 mg ® "L T v~ =7 LKIERR 13(6.94 mg 7L~ =7 LFEHY)
IR O &G LR, 5% 4 RFRUNICER 52D 73.6%, 5% 8 KFfEILL
WIT 96.4% N RIS Tz, Be5% SKFRHILINIZIZE A LD Vv~ =7 AR S
N, 7 v~=0 AEEIL 4ug/mL 282 5 2 L3z, &5 4 BRI
BT, 5.11lmg DT NA~=0 ABRRINSINT=HEIC, MPDOTv~w=7 LDFE|
BIIBEEED 0.5 URETH T2y ZDOZ NG, BINENZF IV~ =17 MTH
RPTHL TN HWHET D ENRBRENT, (BB 74)

7w MZ 100 mg/kg DA X 7~ = AR b U 7 AEEPENE G L7 fE R,
Fh-1% 24 FERILINICHE G- ED 70% 038k S (RFIZ 64.8%., FEHIT 4.7%) .
B5% 5 HELINIZR G &ED 91.8% (JRHIC 78.8%., #HIZ 13.0%) 2R 4
7o, (B 74)

ERZBWT, B ofEREINT _Bbrv~= 0 MEOEK S L~ =T A
EEWIZ., AN TRIRENT <, BFITIALS 0 L, IR S mE i E IS fFAE
T5, EHET L~ = MIEICBES PR S L, X 1~4 B TH D LW
HEN T3 (Casarett & Doull’s Toxicology 6th ed. ; 2 61 LV 3|H),

(2) ZERYIEITIHEE
EREW A AW ROBEICL2FERRO - b, HEBREWRERE TITb
NTWBHRERICHOWT, RIV-11 ITHRERFE R 2R,

#IV-11 Ge ® NOAEL %

B ik AER NOAEL % H i
(mg/kg fRE/H)

AMEFE | B0 LDso (b L~=U L) ~7 A 6,300 mgkg., 7 v k : 3,700 mg/kg | B 70

KE#E | Wistar 7 > b (. 5 | (REED (12 BLK), AIGME | szl v 2 76
M | B 20 VT, xIPREE 16 8) . | K OYRIETE (20 8) ., ET (23
REFRE (TR v~= | B, @ERMIE, 108, ~~ b
7 A IREEF 0, 75mekg | 7V v MEKT (128, 324,

KE/A) 36 ), MmHRFEEFHM (28
24 B G B 5Bk 24, | ., 4038), M7 v 7 F=v
26, 40 AEIZH R BT (16, 20, 28,

328), JVvTF=IIUT T
VART (248), FRY DA
PEME > X R & /X7 K720
DON-7TEFN-B-D-Z =3
F—EEEE (24 8), M=

1B FHAN b v~ =0 D EKR{ET R U LRSI L2 Oz pH 7.3 ([2%F0,
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VAT a— V& fE, AST &

fE, ALT mfE (Wb 24 38) |
Mgy ke (40 ), &
EEWN, FEERD (WTh
b 24 8) JRANEAME LR (24
., 263, 403#)

Long-Evans 7 » b (MR,

A1 52~56 L) | kK5
(Fr=rigrr Vo

UNEN ety VNG~

T 5 pg/mL (0.3692 mg/kg

RE/HFEYS))

BEFLIRE 2> & B ARFE £ T

5

IREARAE (R - 540 B v, M -
360 Hi#h, 540 Aii) ., AEFEREK
T (- 9~27 7> H the*, M : 33
P H ) . FF R e () |
FFAn A 2% () | g = 1A
T — VAKAE (8) . SEHZE R
Mg 7 v o — A BREmmE () |
Z T ROVEESEM (2+~

4+, MERERBER) 9, IEEREA R
Wb (MEREABR) . e < D RE N
IR DR ARSI (MEHEAB)

e LY

S 77

CD~ 7R (H: 71T, M :
6518) ., #Ukis (S~
S SN EE
v Am#EE LT 5 pg/mL?
(0.3692 mg/kg K=/
A))
BEFLBE 05 HARSEE T
5.

IREARE (i : 360, 540 Affin.,
I - 540 H ) . AETFRIKT (F
18 72 A i) . FF iy Hh B AETAE
FFAn LA 5 ** (M)

MIEB A ROBMA L

oL Y

SR 78

Lewis 7 » b (., 6 @fin,
AFE S T, HHEBE 9 IT) B
iR (B r~=v
2 : 150 mg/kg AHE/H :
D13 #5132 @4 8
f$E G-t 9 I [t FREE
LI UAR) . 13 #Hf#

O EEEERDT (8HELK) |
RERD 12BLUKE) | R
TR R OS KT (10 @ L
M) . s L7 F=
. SR FEE R,
HERY Ry BART, M
TNT I UEIKRT, AST
H. ALT b5 MY v
WER., 7v7F=227
T 7 AL (WFib 18
) | AR RO
Fay RU 7 OBER* BE
B, DIREERD . I
HERD

®@ :®19 (1/58), MiHs L
TF =M (138), =mALR
MELEFEOI hary Ny 7TOE
j(*

Lk LD

279

TAe /Ty b (., AR
10 PB) | JREHE 5 & OOk
BE (T v~=v L
7. REE 0.9, 8.4, 89.8
mg/kg RE/H ., 8K : 1.4,
17, 169 mg/kg A&E/H)
13 34

REY :
89.8 mg/kg {AH/H : JELC 9,
TR EEH N B b

oK -
17 mg/kg AE/ALLE :3ETS 9,
R BN & 10

FLEZR L

Z M 80
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169 mg/kg RE/H : IR M ERE K

A

* HFEEORTER L

O FAE AR L

1) B—-HAEORBRTH D720, NOAEL L& E TE 20,

2) HDRE S EAL 10%DFH ST A i

3) EIEEDE T L— R 3+~4+ TR > TN T 5 & . EHROILEIZ DWW TR G-8E & xf liEE &
DENZHEER L,

4) ETOBOEFICT V~v=7 2% 032 ng/lg (RER) B, RO V~=0U LA —HH#fE
EHUEIE 19.2 pg/kg RE/H  (RHIREE)

5) FH DR S EAL 10%DEH T H b

6) FERITERE S HERl =D (13 i),

7 BE5HNC Zb L~ =0 AR Z pH 7.3 120

8) 89.8 mg/kg KRE/H B G 50, 8.4 mg/kg RE/HEHRE 108 (Wb & 5845 4 B L
W)L XRREE 1T (GBI 7THEA)

9) 17 mg/kg {KHE/H £ 58 5 PL, 169 mg/kg AHE/H & LHHE S VL (Wb B 5-Bth 4 B LIN)

10) 17 mg/kg K/ B #HREICOW T, £ 5B4A 3 B LLN TIEE LWMKREBINE OB/ 2373
S, BT DT BN, BB 4BBEURE CEFLEZT v MOV TR, A
L AAEMEINE DO IMNRERD b v,

169 mg/kg RE/AHE LGRSOV T, LGB S HMUAN T, 1ZIZEREEMBRD ST,

BAFLTZT v MZOWTRO 5B TIEAREE & AR EEEMENRO b, T0%, KE
HIMIFRO Lo Tz,

(3) EinEHEHER
AMROFIZBNT, BETLHMAITAFTE o7,

(4) ERMIZBITHEE

TNh~v=0 LEEBRLEZE MIBAE, KERD, B, BBEEE. g,
KT MRS BRifEE, IFEEENA LN &V ) REDEEEER D 573,
ThHEOWEDH L, B L= AR AV~=7 AD LOAEL X%
NEI 0.9~6.7 mg/kg KE/H LW 0.7~23 mg/kg KEH/H L XN TWD (B
81),

t MBI AR OBIREEO " R{trr~=7 250 TDLo (/b hiEE) X8k
T 1,614 mg/kg AE/22 ., M TIiE 1,660 mg/kg AE/17TH TH Y . BIEOIE
WEUTITEMRAIR, B, EH X ORMEOZEME (BB A, SRR 5
) BEEINTWD (/] 61),

EREIZBWT, 36 mg/H (0.58 mg/kg AHE/H 14) OEE S L ~=7 LDEE
HlaetvnVv 7 AT 4 r—vard UTH6EMBALELMEIZENT, BERIE,
SHR . MR, RMERR RS, BN, TR, BEEENE L, 20%,
FEERORHAZFIELZb OO, 25 DIEROKETED ST, ik &k O
MAELPFELET LI WO I HmERH D (B 70, 71),

1 EE (SR 7)) ICEUAOREILZ2ke LERENTWNDE I b,
36 mg/H + 62 kg {AH =0.58 mg/kg (AE/H & HH Lz,
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(5) EIRSO#HEEIC & %M
AW DOFHIIZBWT, BETAHMAIIATTE 2o Tz,

8. ZEtFA2 Y

EWN ORI H®EO PEN #8530 8EIZRMAI E U THER SN D “BbT ¥ i
T E TR W s Gl SR AT ) WE TRV LT X ZBRE Lz,
BRIEES bW E ORE Y 2 7 5l (2010) (B 55) K OVEAEE 1Y =
7 HimE (2011) (B 56) 2R LT,

(1) ARNEIRE

TE LT X % 0.25% DIRETEICIRML CTT v MIEE (KRG EOFHEH R
L) LSRR, 7THRCTREED 2% n#EPIcHitt s, 201 A EMR 2 BHE
NOHEM TH -7 (B 82) , 7 v M _E{bkF % (Ki+£0.5um) % 10
H R H#E 085 (12.5 mg/kg RE/H) LR, KNOF & > k71305 RIE
DY R TR 2 < A DAL, IRWTRIGOIER, FFIgIC D & 0 | /NG i,
ili CHETH BTN, DIESCBEIRICIT o T, BN A~OEY A TR G &
D 11.9% & WAES bien, BROREHEOMEZ RS L TH 6.5% BRI S 17z
EHEIR TS, (B 83)

(2) EBRFBMICHTLIEE
TR 2 O ToR ARG X 2 mERBRIC W T, RIV-12 (SRR R O
Tﬁ% %ﬁ_\“é—o

£&IV-12 ZE1iEF 42 > ®D NOAEL &
AR 7k (RS NOAEL % HH B
(mg/kg AHE/H)

2ME | O LDso: 7y MERU=DU A L HIZ 10,000 mg/kg (FH 2 56

Pk

KiEH | BEC3F1 v A (MEME%A | 3B/ L, REBIN~0%7% | NOAEL: 13,000 | NCI 1979

H3EME | 50 IT/#E) . IREF#E G- (0, L. #fkicese L mg/kg RE/H R (2 55
0.625, 1.25, 2.5, 5, 10%) E (10%%#5E) | X 3lH)
13 ¥ [ Ll k(&1 55]
Fischer 344 7 » b (M | B 722 L, (KEIEIN~D# %72 | NOAEL: 5,000 NCI 1979
% 50 JL/RE) . IREHE 5 (0, | L. f#klcssie L mg/kg (KE/H 2 (B 55
0.625, 1.25, 2.5, 5, 10%) B (10%%#E) | LvilMH)
13 3 ] L k[ 55]
Fischer 344 7 v © (MR | A= fF3E. (KE, MHfk~DEE7: | NOAEL:2,500 NCI 1979
% 50 VL/EE) IREHEE S (0, | L mg/kg/ A F&FE (=M 55
2.5, 5%) (6% %) LU | XvslH)
103 E[& 55]
Ficher 344 7 v b (MK < ARfFEER RE, M. EIKAE | NOAEL:2,500 Bernard et
% 50 PL/HE) . REEE G bR Gy ~ D L mg/kg/ H &% al. 1990 (&
(TiO2 THFBE LT=ER: (5%BEOMECRIBHERFR | (5% EHE) LI | B 55 kb
(TiOz 28%. FEFE72%) | BAH Bz (26/50 PL, FAER | L[ 55] 1)
%0, 1. 2, 5%) WHERILEN-T2),
130 M IO, 1, 2%RETRBREET
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HoT MR b E O THRA
L7c& ZA B%HETORIBHE
WK OFARITEKKRE LTH
BlCENo o3, B L 0%
R L. EE S S 7RI
B COWIEMER A O R A I

5%BEE MBBETIZIEIR U TH
0, BG5BT
o7z LT ENTE,)

EAEY N (208, BA | RS ICERE L L, M | kel Lehman
5 (0.6g/H) ~DREI L and Herget
390 H M 1927 (&M
(mg/kg A/ H BN ~D 55 X v 5l
BEMEOFTHE A L) JiiD)
UHE (200), BOh | RRESICEREL L, MM | Rl Y Lehman
(3g/H) ~DREI L and Herget
390 A 1927 (B
(mg/kg A/ H BAL~D 55 X v 5l
BEEOTHE A L) )
Fa (200), ®OFEG (3| —oRiESICER SR L, Mk | il LV Lehman
g/H) DB L and Herget
390 HH 1927 (B
(mg/kg KT/ H HAL~D 55 kv 5l
BRAE O R L) )
AX (1PL), HOHFE (9 | —BRESICERELR L, A | il L Lehman
g/H) ~DOFER L and Herget
390 H M 1927 (&M
(mg/kg K/ H HAL~D 55 kv 5l
R O L) A)
B A | BBC3F1 v v A (HfMEA | MECIXARROERMIEIRED | i L NCI 1979
P 50 IL/#) . REHEE S (0. | BARICHERBAEM A5 (8 55 &
2.5, 5%) N=n, BAERICHEEERL V5l
103 # [
(mg/kg AT/ H BAL~D
PR O L)
Fischer 344 7 v ~ (MR | M CHR RO ABGIIIEIE, M | Fodi/e L NCI 1979
% 50 VL/BE) | IREEF: 5 (0, | THURIRD C AR IRIE SUTE O (M| 55 &
2.5, 5%) FARICHZ R BIMEN, HET V5l
103 M I fL9% OF A 2R IS & T i) i
(mg/kg (RE/H BAL~D | AIRH LN, WTRLbLAR
P fEOTRHE R L) D BEATIE o Tz,
Fischer 344 7 v b (Mt | 130 W% HAELFE L TV =lED Fe#EiZe L Bernard et
% 60 IL/fE) . IRAEFK G- 10/17, 10/16, 13/16, 22/25 [E, al. 1990 (M
(Ti02 THEL-ER% | Mo 16/23, 7/12, 7/16, 17/20 55 X v 51 H)

0. 1. 2, 5%)
130 M

(mg/kg KT/ H BAL~D
BEMEOFHE e L)

VG2 B M e 9 L5 203 - 5 AL
ZDRERIIHED 5% FHETHE
W@ otz, Lo, iRBRIAR
FICHT LTy haEdi-se
BTHhDHE, AEBRIBERDH
&R LTSI o 72,

NOAEL %1%,

[ NI LSS RE - 72,
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1) B OB TH % 7=, NOAEL [3F7ETE 200,

(3) EfnEHEER

BIRFEVERBR O R O E 2 RIV-13 12T,
FIV-13 ZEIEF2ODEGHHERR
s | i BRI i Hi s
in vitro
BEFE | XAXITF T RH (+/-89) %t | Dunkel et al. 1985,
IR B Zeiger et al. 1988 (&
M 55 £ v 51 H)
KB (+/-89) fztt | Dunkel et al. 1985
(M 55 LV 5IH)
~ 7AYo [ER (+/-89) Zi: | Myhr and
(L5178Y) Casparyl1991 (&4
55 £ 0 51H)
Z v NI Aiike L5z | (-S9) Fes e Driscoll et al. 1997
#ifa (RLE-6TN) (2 55 LV 5IH)
DNA #%# | Fhsd (-S9) &Pt | Kanematsu et al.
1980 (&M 55 LV
51H)
~ U A MR (-S9) %t | Poole et al. 1986 (&
(C3H10T1/2) M 55 X0V 5lH)
NEH AN i) g E (-S9) [ | Tennant et al. 1987
DNA &5k (MW 55 L v 5l H)
DNA &AL | b ©iRRHE 2 (-S9) [t | Lemaire et al. 1982
DREE (WI-38) (M 55 LW 5IH)
R | Fry A =—ANAR (+/-89) atk | Ivett et al. 1989 (&
(it it [iES M 55 X0 BlIH)
(CHO-WBL)i i
Wk | Ty A =— A NDA (+/-89) ZfE | Ivett et al.1989 (&
GRS | X IR M 55 X0 BlIH)
(CHO-WBL)#l i
FX A =—ANLA (-S9) BtE | Luetal 1998 (M
% —JNE (CHO-K1) 55 & 0 5
0 e
INEZ Fx A =—ANHRA (+/-89) M | Miller et al. 1995 (&
% —JiEL.(CHO-K5) M 55 L0 51 H)
0 e
YUT L AE— | IREEE (-89) Fzt: | Rahman et al. 2002
JVS A e (M 55 LW 5IH)
FX A =—ANLA (-S9) Btk | Luetal 1998 (M
% —JNE (CHO-K1) 55 & 0 5 H)
0 e
in vivo
PEVESME | vaovYaonx YRk EeE N s 2P | Foureman et al.
Bt ek 1994 (2 55 LY
g 51H)
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A A 22 vavyva ynx EYmEEe2 [zt | Tripathy et al. 1990
IR B (M 55 LV EIH)
DNA&E | 7 v b (k) EYmEEe2 [zt | Kitchin and
Brown1989 (&
55 £ v 5IH)
RfkE | v 2 (B HE RN % 5- fzit | Shelby and Witt
(it 1995 (ZM 55 LV
51 H)
mkde | v A (BB HE RN % 5- fzM: | NTP (2 55 L0 5|
53 AT H )
INEZ ~ U A (HFih) fErEN B 5 B | Shelby et al. 1993
(2 55 LV 51H)
N3 ~ U A (Bif) fErEN 5 [t | Karlsson et al. 1991
(2 55 L v 51 H)

BAREMERBRORERIT, M OSHICE O EHIE - T2,

(4) ERIZBITREE

BROFERISNT B(LF X2 I3 FEENICEELEZ SN TS, B M 1L
FH K 450g (1R R) ZROBRLTHEE~OEENIL LN E F 24
RERIDANICHEE S iz s SR e S Tnbd, (B 50, 53, 54)

(5) ERSNDOHEIZ &k 5%

BREEA DT AL FEWE OBRE Y X 7 FHlIC BN T, BRIIX < TEITHO VT,
e BRSO T v FORERHHE Lz ZE(LTF Z > NOAEL 2,500 mg/kg/
H UE (EORP-sTRKHAER) MefEEOH D bIKHEO M &l L,
2,500 mg/kg/H (F %> & LT 1,500 mg/kg/H) ZEFERELICRETHE LT
W5 (M 55)

FAO/WHO & R & i Z ik (JECFA) 1. 1969 I @b F &
DO—AERZAERE (ADD) % T#HIFR L7 (not limited) | EHELTWS (&
M 62) .

9. PEN #i#¥

PEN 75 O O 0 2PEF MR A S ST\ b (B 1,.37.38),
FIV-14 ITHER 2R T,

KIV-14 P ENmHEYOEMHEHER

B FFik AE R #1 LDso H i
M3 | CD(SD)F v I (MEkE 105/ | 5,000 mg/kg (A BHE GHEICIET | 5,000 me/kg AE | 1R 37
4R ). MBI ¥ 5 (2,500, | (k1 PT, M2 PT) B[z 37

5,000 mg/kg RHE), HilF]

CD(SD)Z v b (M 5 PC/ | 5,000 mg/kg R E K HREICIHEL | 5,000 mg/kg {KE | 2/ 38
B . MR A% 5 (5,000 | (k2 PL. M1 PT) B[z 38]
mg/kg KE) . HiA

B LDsolE. [ 1IN LIS RCEICHES 7=,
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V.

NSF—FEGYSOIMEDHTE—BHENELSHEEL DL

NP —= R0 5 WEIZONT, BITEAFTE HAICESE, ENWE
Tl EERBRER NS - HEREAZRE L T HEE & TDI & o5k
ot A bl U7z, BMEICET 2B HMIc oW L, BRSO L AEHETX
LHiHiiEE FIZSR L, R—O@EERBREOR RO B 2B X - TR
% NOAEL 2Vl STV DA 13 b IRWEZ v -,

BEW @ L TWW5b PEN 8513, PEN OLDOERBIIE O 50 TH 5,
F7-. BIED PEN 0#L&E|21,. &/ ~—& L TiZ DMNDC X EG O Z3 A
WHNLTWD, AFTELLRENIIAROEOEHRART — &%, =L LTEH
EFAETHE L TWd PEN HofkEam sl e L7 —2Tho7z 2
Db, REMEAES S LT, PEN  OMBRICHOWTENAEICBIT S
MO EZEZ R LT,

A%, BAENCET S PEN & Ly &3 5 A g R o 25 sRElsE
Ob\“C PEN L4 DRk % & T PEN %Eﬁk/\kﬂ“é/\ﬁkﬁHE%ODaﬁ LI

HErE D, B O HAFI R G LW R, IWHE 50X #\BR
Uﬁ PEICBET 2R A LT AL ERDH D,

. B/ N—

DMNDC }. X EG i2oW T, ~"YP— K& 5 2WETH LN, IEHR
B RIT 2 TR TH o2 b E W H FERMEIZ DMNDC (25 - Ti30.01
mg/kg, EG({Z®H > TiX 3.1mgkg Th-o7=, & F (IAHE 55.1kg) NEFORE
WEHT2R8EBIIE T PEN ISR EEEL, o, B MPERTLI2LETOR
i (Bdh 2 kg/ NH ERGE) 73 PEN 8 E R 8t L, %O PEN 8 E885R0 6 M
H PR D ) ~—NEH T2 E0E L RSP —HEREZRE L
72. = OFEE. DMNDC i 0.00036 mg/kg K& /H ., EG 1% 0.11 mg/ kg A5/
HTohoT,

DMNDC (Z>W T, BiamEiZiBoonTEo 3, AFTEEmMEE®RD
T bV NOAEL 1%, 1,000 mg/kg KE/H (T v kﬁfﬁ&ffﬂ P« A GE T
HEEMHARER) Thoto, EGIZHoWVWT, BRAME OEEEEHITERD bR
TELT, AFTEHEEEHRO P TR LKV NOAEL X, 40 mg/kg {KE/H

(7 v b 2R KERGHERR) ThoTo,

DMNDC K O EG O HRBRE RIZETCABRETH 728, RIZ. Zhb
® NOAEL & f£5FR0 72 — HEREOREM & 2 tid 5 &, DMNDC (2o
Tl%. NOAEL [3&5FH97: — R EREOREIEDOK 280 HiETh o7, F1-.
EGZoWTiE, K360 CTHho7=n, HHRABRERIETArBRETHY . B
HFBRAEAR Y O EG MR T2 EMRE L2 &5, NOAEL & EREo—HE
WMEIZITE VD REREELHD EHEH N, LLEXS, DMNDC X EG @
B ~OEHIZL Y e NORBEICREL G X HAERIIEHATE S B 2
776

BHEN (Z25W T, X< BELOLZEMICET 27 —% 728, fHMliC /3T
— ZNRE LTV,
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DOAFTEEHRRICB W T, EEOME AR E BB LIZE e ik
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