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I. HiEFOBRBRUFSEOERS
1. FEMEFORRE -

RYZFLUFT7HL—b (PEN) i, 26-F 7 Z LY SHARVEEDSAF L
(DMNDC) ¢ =517 Y a— (BG) 2BEFES L LTELNABWEBEED
RYZAFABEBETH B,

PEN i oW TREAIZBWTIE SN RAZR S 570, AREEE (18
i 22 MRS 233 B) IKHE-S% . PEN 2R LT A RBIER0RE LA
%ﬂ%ko%%tkﬁ%%ﬁﬁ?é LN, FE%@émeﬁmﬁﬁ%@
?ﬁﬁsﬁ S,

2. FMEOEZ A

PEN 2 ER7 L TH5RRMIEROBAXIFBRLEOERIZLY . BREAL
TREFBFSECI AL LT, SSBAXRARCE)»LOBRHAE SR
MICBITL, ThERHBE LBITEALEESENELZLNS, ALRLEELE
B - BROEEMHEAESIT., YUSBEIERAENLBENT TR OB
BERETHH, EEFBEN SRMEDOH - 72 PEN B EUE-ChlE ik (F
B 5 MESCHENR L&) BT 5FH, BHRBREROTF — & RUERS D
HESCRIFREZEBERL, Tho0BHREAWT, ~AF—FLAY 3 39E%
BEITaz e L
 EbiT, BERIEETARRICOVTIL., BEASEE D HIREO H o BRI
%, AEMFAERSICBVWTERSOBBEIC X5 MELELINEL, Znb0EE
CBRWT, AP RER2DSEHET LI, FALICETAEHERROEE—
BEREOREMEZEIL, ZABICR T e b~D0REEEIRNTE -2 L
7o

I. RYTFLUFT72L—OHBE
1. &% - 2FX - HEXSE
2 RITZFVLrFT7H#L—h RIZFLr—26—F7FLTh
WVIRFL—1, Poly(ethylene-2,6-naphthalenedicarboxylate) .
. PEN
SFN (C14H1004)n

wE o C—0—CHy—CH,
— ’ n
0

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

(B8 1)

11



2. WL |
CRETHE SN TV S PEN OUEESE LR T-1 17T,

e 0-1 PEN OWIE(E - BhsefE (#EF)

: PEN : _
R [C] | 268(225~337) (B 2)-
A7 AEBRE ['C] 120(95~156) (BE 2)
#E [g/ems] 1.35(1.32~1.41) (B 2)
HREHGTR # 70,000 (B 1)
SrFR1,000 UTFOFY Tw—E | 1%RE SR 1

PENR®) =715 L7 21—t (PET) OMEERO S b, 717 4 LER
% 26TT7IVIVANEBRIIBERZIICMIETH S, PET &~ TlBWE,
TR i P R TR AR IC B S, k72, PET & AR A BB R Bk 5%
WERMES, RERZPBERRTORAE S L2V, EHIZ, 383nm LT DR
EWHEREE AT 20, NEVEZEARIORET L TES, (B3R 1)

PEN OG- FEBER PG FEAHIZOWVT, HEERMCHELTE Y, AR
RERASNTW2 PEN 288 L LVBFE I uw b 57 40— (GPC) o
v N7 LFRI-1ITRT,

_oﬁﬂﬁiﬁ%ﬁﬁﬁlzﬁmelmﬁkmﬁr RG] 15.2 & (BF &
HFE~TH)2E—7 by 7L LESFEN 100 FH 5 5,000 D PEN R Y = —R
BHEEhZ, ZOR)v—DEREHSFE (Mw) v 78,103, HFEH 57 F B (Mn)
IX 31,300 Th o7,

PREERME 19.6 27 (0 FEH 1,000) 28— 27 B3 HEER, Tor— 7 E%
Ak v — 7 TR u?TLTOO76%'C?)o7’LD 2B, TOE— 7@1‘.!%1&‘5
Tz, (B8 48)

' — - A -
il i SORMISL N

1 1 [

g
P |

H

(M) SRESEERS
mv

<
1IN
P25
i
t
1
1
|
6378
1

‘minutes
R
< YTt >
1422 : Shodex - FIFIREE : 40°C
# 9 A : ShodexLF-804 EHERE : RY XLy
BEIE : 7 e ok s BRI . 7 n R AINEF T
9
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WE : 1 mL/min

Fu zr'y Fan)—ViRRiR

BI-1GPC7BRTRTSL

3. BEEH
(1)&%%&%/?—%
PEN iZZxiz@ODMNDC,

@EG RV INbOREETHEAOL R FrF

VEF VL 2,6-F 7 Z L— b (BHEN) #JFEE ) v —L 45, F0IEMC,
ODMNDC ® 50 mol %R #@F L7 ¥ LBV A 51 (DMT), @EG @ 50
mol%RME@V=F L7 Y 2— (DEG) RWXIEE®1,4-¥ 7 m~k¥

YORE - (CHDM) (2@
(BE 1),

EW|ZTRELEZLDOLPEN & ENTWS
£z, EUZEL#HA] (BU) No 10/2011%

EBWTH, ORTQ

DEPO~B 2V THREAEOSRMIERN KOG EHTEZE /<
—¢& L‘Cﬁﬁ?ﬁﬂ%b%h“ﬂ% (B 44),

L BED LD HAENTEGARREOREICERENS T ) v —it,
ODMNDC R UQEG OATH 5 (SR 48),

ARA~OIEFEHE : 0.15 mg/l. (25°C)
F7 F 7 —NIKGFEFE log Pow : 3.5

FELBES

D 26 F7FLIUHAR /@*/7‘ FA (DMNDC) .
CAS No. : 840-65-3

73 C1aH1204 ﬁ?'ﬁ : 24495 -

AU 1 192.9°C WA 1 >800C

(BE 3)

TERSA— LS
@ =FLrrY)a—n (EQ)

CAS No. : 107-21-1
4rF 3 - CaHs0s SFE 621
B - —13C . ¥EA : 198°C

mmoﬁﬁﬁ:&ﬂfé
F7 & ) —NIKGEEE log Pow : —1.93

BRS & D — IV OREY

(B 5)

@ VPAEFeZIIFL- 2,6 + 7% v—p (BHEN) _
DMNDC ¢ EG A 1:2 {—/1/'6‘%?‘::’6‘1,7’1_ BHEN X, PEN#®& BT 53z xTF

NVIEERREUS LRI b\‘t‘iﬁi’é“é (B 1, 48),

CAS No. : 22374-96-5

7rF3 : CisHisOs- 4 F & : 304.3 (BR o)
TOMOBEEF

@ TVIZINEBEYAFNL (DMT)

CAS No. : 120-61-6 R~DEEME . FEFIEIFIZ L (137C)
53 F3 : CroH1004 SFR:194.2 | A7 F VIR ERE log Pow ¢ 2.35

10
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| s : 140 5 : 288°C | (B 8)

® VFroFd)o—i (DEG)

CAS No. : 111-46-6 KA~OVEMREME : BT 5
FR C4Hi008' T8 : 106.1 Z7 B =Nl EER S log Pow : —1.47
A —8.5C A 245°C (BE 10)

® L4-vZua~FP oA F 70— (CHDM) CJS{ZISJ: transﬁSGD?’E’gA%Ta‘bZ)
(BB 11), :

CAS No. : 105-08-8 mmmféﬁ@ﬁ : 920,000 mg/L(20°C)
4¥F3 : CsHi1e02 Gy TE : 144.2 F7 8 J — MK B log Pow : 1.49
FlsR : 483°C(cisK) . 67°C(transik)

PR 286°C (cis tK) . 283°C (¢rans &) ' (BB 11)

(2) R UM
@ g

WMED L ZAEAOR BRGSO E éhéﬁ’&ﬁﬁﬁﬂ T
YREBCEM I TN~ =T AREFREEWTH 0 FnbOEAEIX PEN
BE 1kg B0+ mg THB (B 1. 48), :

@ FmH ' .
REOL ZAENORMAREZORECER SN A RMAIT BT % >
(IV) (F/7HERERBENTVWARY,) OZTHS (BB 48), “OB{LF
Fr (V) RECHRBICEATIRGTERAEH, %@%ﬂuﬁiPENﬁﬂa 100
g ¥ eTHB, Lz, B i%$ﬁ>btmﬁ73>§< Zhboll
ERMAIBRER S h Ty (3] 1, 12, 48), :

4. BEHE
PEN iZ. DMNDC & EG 2 AT AVXHRG S# T BHEN 2 &7 % 5§
EREERBZZ LI L > TEET S, EAH?‘E@EAETE{E'@%BEJ&% D
BHLEISCTEHEESRER SN, (BR 1)
REIGDE/<— (DMNDC RUEG) ik, Bk - HEEToOEREASTRIC
BOWTRESND HESh TS (BR 48),

11
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JE ¥

2,6-F 7 FVVANRUEEY AFA (DMNDC)

COOCHs
CHs:00C

zF LY a—n (EG)
HOCHzCH:OH

h 4
IRATFINZBEGTEE

YRE K%L TzF 26474 L—k (BHEN)

' ~COOCH2CH:0H
HOCH;CH,00C

RY)zF L 75L—F (PEN)
—COOCH;CHz—
—00C
n

BEME N~ AREBESDUIT VT
EREBIEEHOEET. BETHAFAT L
I—NVREUKZBRELRABRLESRGEITS,

- BRES ﬂﬁULwﬁﬁ ﬁEETTﬁﬂ&_
TR RIS

A, 4
EHESTIE

CERES  BAUTOBERIT. BERHTY
B2 e C AR ~ S R RS

5. B ' .
PEN T 1945 24 ¥ Y X ICT#IZ X o THEAShAE S oM b TV 5
BEChd, ZHIERT 4 VARBREBEERKRE T — 7 R—RX 7 4 VA, BT 4

12
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AT VA REBET A VBROTE = F o= ERAV R TV BIEN, B

HELELTEAPa—FREIZBEEATWS (R 1),

BEMEE LTR, OBAO Y #—F 7R by (B, ﬁﬁa"—‘%ﬁﬁﬂ" v (E

. L. EHERERE (BN, B4 REKERERLTWS (R 1),

AAREMICBVWTAERARDEREER LS DX, 2REEICRITIBERAE
= FRELBTS¥EERER. AREECBITIB/ABRAO 2y 7RUBBIK
FHROKE V7 Thb, BBE LTOERCEWTEMTZARIZZEICHE
. ERSNZ2EERVREL. RESREShAIRENS., HEEAERII-oON
TiX60CT IO HEE, FRAEAKAVWLNAEZAERIZ SV TIE 50~60CT
60 FREL ENTWNW5, £, BF LU IRV J;-Eﬁl EhdZ J: A8 E
ShTniy, (B3R 48)

728, BREIATER, BR&ABRMM (LERER b, BEES ﬂ"]*ﬂ/\ RERGD

B, K7 —7. WREHES) ERSHh TV PEN A, BREAREAVD
Na3FEXRN (@F@ 48),

(1) BEREAROEHESR . EII*J
WHAETIE, 2001 FEH» L X ERBECKRERROERL LTER S
THY, BETIE L000 U LOERMRAE T ¥ —TRASA TS, FkARY
TIRERBL LT FTEY FUEBBREERTVA, 28, TER2ER
L BRSO/ PERTOMENEROFERRRIZET 28E U L nif. 2008
FILBWTPEN 2EFA LTV A SR OEIAIL 168% Thote (BE 1), & b
NEUERA (BREARIABETL,) © PEN 0ENERE (2005 4) I 335
tTHY., REEOESALEMEOLEGEAE (5,902,000t, 2B 42) o3t

THHRETERSR—ZAT0.0057%ThH2d (BR 1),

<BE>
BRAEORAASEDOHERIERREZEL-2 XRT,

RI-2 BAEORBAGEOMMAERE (B 1,000 t)

‘DEEAE
PVC
. PE | PP PS | PET pa | aey EVOH | PVDC | PVA
HZ7|& | FVPGRT 0| Gy @& Iy (Fveve” | (B 0 [ (7
35 o (Hiv | 3 b . B8
-3 B | TFV | 7T uET | AFV | vFLTEY ) v oh) =HTha— [ fBt =0 | v o7
v =)
e ) V) ) - » ) pa-p |
i .
| | 8874|741 | 2 287 187 203 110 457 15 13 8 3 - 2 5,902
& )

(B 42)

I IERARITET RE- ABRAMERARRAE (TR 184658 1 BRE)
hitp//www.mext.go.jp/b_menu/toukei/00 Vkyusyoku/08011517/001.htm
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(2) BRAROERAEE : B
RECERMNES (BU) CiRrAESEMME: LTEARED LTS,
BATRELLTRYVELERShS (Y &F—F7A) SKBAR M & LT
RENTVG, 1996 b THOBB A —F—ZITXY, IXTA T+ —F—,
Ta—AREE-AR MY (FR038~15L) LT, UAZTA, FLY,
Fre—0, INUz—, TIVNVRRT=n—HEILH b\fﬁj\éﬂ’bf‘%ft_o
HE~OR M AVARBIIH S EALEES NS (BR 1),

6. FEOHHLEHRBREE
(1) Em

QO
PEN Z X e T2 RBIEROBZAIIFROIE T, RRFHAELSE 18

CERESS TR, FNMECERKREE (I3 34 EEALETE 370 2)
KHRESN? [$3 BERUVARBE, D BEELUEERAEXIIINS
DEMKOM BRG] FO 12 SREEENOBAEIIFREE| HEs
5FU)—&E%J#ﬁﬁéhé W2y ﬁ%%ﬁkr?@ﬂ?@ 51).

<HEHERE> .

H H PERE ] | ARE ]

A RIvA ﬁ%%%%ﬁ&xm?gﬁﬁi\fy'27%;'@&&&%?:& 100 pg/g SLF
IES RFRAEAEEXIBEREL 7T A BEHRBERNEE | 100 pglg DL F

<BHBR> '

H B BHAR | EHRRERE RS

(2 mL/em?) | IREE S0
| EE&R A%ERER 60C . | 804 |1pgmLBTF
. {95°C) * $ELT)
W VBRI AT R E | K 60°C 304y |10 pg/mL BT
(95°C) *

* ORIERBER 100CEBL358RE - ZRALEOES

<BE>?
PEN & &0 ﬁ&%ﬁﬁmﬁU?&Ff)I?V/7V7&v—%%Imﬁ&
T OERSIEROBREIIARELE] Tk, ERRKE LT, kR () —
BB WCMA T, WHRBLE LTTF . (Sh, R : 0.05 pg/mL) .
TNv=17 5 (Ge, HHBME: 0.1 pg/mL) RUEREREY (ﬁ%ﬂ_ﬁ 30 pg/mL)
DHBEEERBRESHL VS (BR 51),

? & BEAE RO PET DB CHBRDBEL Lk,
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OBEHMRABLEE

BRRHEHEORS, MNPEORBEE BT 3 aRBERENRKRA - fRa
EO—BRABRTHRESNIESBRUCB VT VBIY U ABEERR, T
RV TFVrT VI ZL— N2ERDETHIERMIERORE - BBROKD
fEBIRIHE TRESH DARREEEY. Sb R Ge MBOBRERI-3 17T (&
MR 18, 48), Zh bR TR, RE L LTHREEATHE LTV SRR
PEN BERR L OREHE (Xvy b)), ¥ 5 EFRERLE-ARET
110°C T 2,500 BB L =B ORBEAV TS (REBERRIIL T, PEN D
HDEHEMIENLRY, £/ <=—L LTI DMNDC BREG OLHBAWLN
TW3.). |

5 FFRMER L EE R 110°C T 2,500 BRNEE OB S &R E4EE Lo
—RERE (E€BRRUVBE~ T VBI ) v LANER) 2B LT,

£0-3 2B ERBEVRTBEILHUBAY Y LEREORHRBREE (8

BE 18, 48)

. : mH .
a:::i Lo | mma | mEes | gn | emDwnE | RETR | W
WE (0.05pg/mLBL | ., 0.05
o1 mme el RR2L | are
B (~SLs A 3
Wl (v | WORR| mm |G el - T [
o . 1 pg/ml, £A
2 mLiem?, B EOH ’E:'_ ;ﬁf]”g’mL PPl gmgwaL |7 ebeL
=20 'C) 8
95°Cx30 4y | &K
95°Cx304r | 4% EEMR | %% | EE (5ug/mLER) | TR2L 30 pg/mLe
60°Cx30 4> | 20% =h)-y | Hi EREE]
ECX60 5 | ~T o
By
\ -
95Cx30 4y | 7K :ﬁ:y Ji;‘:g-a vl ¥zl 10 pg/mL5
y 3 )
A (0.05 pg/ml 0.05
8b UT) [= 9Bt | 0.05 pg/ml | ©
o pgfmL
BiE (2ot 95°Cx30 4y | 4% Bl A (0.05 pg/mL 0.1 ug/mLd
@) Ge HUF) [7==A7n | 005 pg/mL | - MED
Ao ke B R
2 mLfcm2, 2K N . ‘ 1 pg/mL L
sem |00 LHmLET) | gprt | T @beL
nﬂ*ﬂi‘]
O
| 95TCx30 4y | A& s
95°Cx30 % | 4% Bk | B | 5 ugmL T mE®AL 30 pg/mIP
60°Cx30 4 | 20% xi)-v | B [E ]
5CXB0 4 | ~TH >
‘ By
) by AN M
95°Cx30 4y | & ﬁf;v f)” [(;;;ggmLu ST | 10 pg/mL
2=
Sb 0.05 pg/mL BAF([& | 0.05 pg/mL | 0.05
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REE]) pg/mlA
1 0, N e =
5 (FHE) 60Cx80 5 | 4% B [ . ;il]l kg/mL BUTEER | ugimL | 0.1 pg/mLe
2 ] - N
2 mLem?, K & (1ug/mL BUF) | P & LT | - HemL 2k
BOR | : L F (PbeL
.‘ =275 | hg/m. <) 8
60°Cx30 4 | &
60°Cx30 7 | 4% Eim FEER | 2.5 pg/mL 2.5 pgimL
. — 30 pg/ml®
B0Tx30 4r | 20% =h/-¥ | B4 LT ERE] ‘
25°Cx60 4y | ~F & :
: Bevh®
60Tx30 4> | & :i:y Lz_;}i;n;‘%] 0.2 pg/mL | 10 pg/mL¥
. _
N -2y
sb g_;g;] ng/mL LT | Eg?i Y
[ [ | N e ‘
A5 (5FEMERA) | 60Tx30 4 | 4% Bl Ga soyj pg/ml LT &R BRZL | 0.1 pgmlo
2 mL/em?, K A . 1 pgfol B
EoR 55;'_ ;]”g’ml‘“?’ m=#EL | T (BbeL
: Slo ) 8
60°Cx30 4y | 7k
60°Cx30 4 | 4% B HERX | 2.5 pg/ml | SRR L 30 pgimL®
60°Cx30 4> | 20% x4/ | B LT E7E]
2BTx60 5 | ~FH .
&t -
YRRy | M4 (10 pg/ml
‘ CRF 27 )
60°Cx30 4y | & AERE | D) [ B L 10 pg/mL5
&
0.05 pg/mL LUFI% 0.05
%
MR | o s REEL | e
(110°Co, 60°Cx30 & | 4% B 0.1 pe/mL BIFEER | .
2,500 BRj 2) o Ge i) e R 0.1 pg/mL®
2 mL/em?, B A . 1 pg/mL &L
1
LR E[Ef_ ;E]" LA gl | T (oL
. ) IR ) <) 8
60CTx30 4y | & .
60°Cx30 & | 4% Bl AR | 2.5 pg/ml AL 30 pg/mLe
60°Cx30 43 | 20% z3/)-v | B ELFlE ] '
BTX60 5 | ~F 7 v
ekt
vy | #E& (10 pg/mL
oy (27 )
60°Cx30 4y | & MNER | BUF) (s Fo#2 L 10 pgmeB
= )
0.05 ug/mL Bl Fl& 0.05
Sb =] 0.05 pg/mlL pgloL A
LY N TIER .
SEsS 60Cx30 43 | 4% el | Ge ;‘5 ngfml TSR | pg/mL | 0.1 pg/mEa
2 s, M
2 mLjem?, 8K A (1pg/mL 8F) | Pb 2 LT | - HEmLE
E&R |0 : F(PheL
[ 7] pgfmL o
)
60Cx30 4y | & e o
60°Cx30 & | 4% Felg g p 2.5 pg/mL 2.5 pg/mL | 30 pg/mLD
60°Cx30 & | 20% z3/-i BT &5 Es]
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26°Cx60 53 | ~7T &

W’
vERRTY | WA (0.2 pg/mL
MER | BT [EEE]

.3

L e
60Cx304y | k& 0.2 pg/mL | 10 pg/mi®

1) EEFEEIL, PEN OX T AEBEEN 1200 THB i, TEHRYBEREHL LTEE
ERiBE,

2) REABLLTIESEY 1M, B AEATAL LERE. 1E/T200EE 25,
2,500 R 10 ELL FoERERMIZIRY (BF 6 {EREREOFERFMELEL O LELZE
na.), :

3) —@ikF# ‘/%EH LTHRELELD, %ﬁ%%%iﬁﬁﬁfﬁﬁ&kﬁ%mﬁﬂﬁm :

4 BEFEELEORR, %ﬁﬂu%%@ﬁ%mﬁt:wm PET #Emsa & T 58BN ORE - &
BEEOBERRE,

5) BREEEORS., FIMEoRKEREICR msAﬁmﬁB HoFR - FROBO—BHE

6) RAMEEBEOAER, BMPSORBERCE S RBELS[EFEILE# LT,

L F, BEAEEEOHE L IIBEHAGRRZR B A, PEN (PEN ©H04 R
6720, £ /<=L LTIEDMNDC XKQREG OLBAVHATNS,) Rt
PET-N50 (PET ®EEkS (DMT) @ 50 mol% #% PEN E:E4r (DMNDQ) T
BR) O — R L LERBRREYRARBER SN, ZORBRERI-4 1
w3 (R 16), .
BBV TRLENRIEFERAL TORVWLOTHBE I b, REBEYOKX
oA Y) I —LEBLZBND, V- MATERBEYRITEI o2 2y
L, BERSAEL LTERAESh TV ABEIIFEELRVE, T/ <w—0
DMNDC O —#% DMT icE# L TRES e PEN IZOWTH, 4V dv—&
DBEHEBIIRESE(LLRVEELZBNS,

FI-4 PENRUPET-NSODL— FORBHEORBRER (318 16)

PRERER . Rl E AN E (pg/ml) *
¥ M b mﬂ%ﬁ REBR . PEN PETN 50
. B 1.3 1.6
2‘6 "EE 2/ b Wax | 4% EmE 2.9 2.3
E];E o 90 45 20%4 /=W 2.4 41
AT H 0.7 1.0
. FEK 1.9 - 2.0
2'6 BIJ,D:J; ” b 40 Tx | 4% Wil 2.1 . 2.2
E’;‘ o 10 A 20%:14 J- 1.0 0.6
~NTHY 0.4 0.6

* WHEEBE-ZE L, ﬁiib“fiﬁ%ﬁ%%%ﬂ%&bé

(2) EU

O#FH
EU TIREESARA (EU) No 10/2011 12k ¥, ﬁnuﬂﬁ:ﬁc:o'&ﬁjzﬁﬂagg 2 DRLE
WHERTESE/ v —, BNFEEZHBLTNE, FRAENOHEITIZAR P~
7 specific migration limit (4 EBITREM : SML, HREDCHEOEHLTIEHE
LR~ OBITROBRFER) PRESN TV 5180 BEEE S b AR P~
DR ITREIL overall migration limit (GAFBFTIREEE : OML BV, REZRMME
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DRBECLAEE~OBITEORRHER) TR ZEBRDOLNE (BR 44),
PEN ©% / <—7T%% DMNDC, EG, DMT, DEG RO CHDM [z >W Tk, -
WFRLEARRD LR TNS, Ek, WIFIC 2V Tiid s oRE c B

2. BHOLNTVWBIMETHIE, ThThoOHIBRICEWCEANTETH

5. TOM, ARBERRERITHLT, AU TA, a0V R (Co). 8, 8.
VFUA wrFy (Mn), BERRUEERS KT I VoW ThBTRER
PRESENLTWS (B3R 44), 0. 3. BRI R LT/ ~—, i (7
FE VREBEEY IS N~ =T ARERLSWED) ROENE (ZELF ¥
V) KETAREKRSWT, FO-5ICE LB, ‘

- R I-5 EE2MANED No 10/2011 ANNEX | (S REISHER GRS -EEMIC
FHTRZEHRBOLNTNEHED Union list) & YikE

g SML (mg/kg) W - SML (mg/kg)
DMNDC j 0.05 =BT FE 0.04(Sb & LT)
DMT 60(generic SML %2 ) .
EG LU DEG 30(EG ¢ L) TBkFE 60(generic SML &3))
CHDM 60(generic SML %2 )

¥ OA—THR: ATTYVBEF VT a— L XA FVETREG, DEG (BB 44)

1) OML: 10 mg/dm? (75 RAF v 7 MBRUHEORSEMEORER 1 dm? b7 b)
BT, 60 mgkeg (BMABELBRE 1kedh) DT

& 2) Fe=r ARERESYWIE Union list KRB EHTWizwn

¥ 3) generic SML : SMLERE7 L, OML & R4EIZ 60 mg/kg BLF

QEERRER ‘

EU #54 90/128/KEC? (96/11/EC BIF) T U-EHRROE RS> S 16
i (B8 15, 64), Zhb0EIE. BB S LTPENROE M (PEN
DLHOEHBIENLR2D, £/ ==L LTI DMNDC R EG OLMBEWVS
nNTW3,) 2RV, —BAR, BEALRRNEEOARELUBRR THLEY

K, SUEFBRR N 1% X ) — N EEREE L, BHESRBRVELERENS

(VEF—FTN) BEARMELTOERZEE LR 40°C10 HRITER S
., £/ <¥—T3%5 DMNDC, EG X! DEG DEHE. £BTH 3 Sh. Ge.
Co XU'Mn NEHE, YREBRBITEZHUEL TV S, REBEERIIVFnY
ARHETH -, ' '

FI-6 E/Vv—., BRVEBTROBHEBRESE (B8 15, 64)

RS

% 550 ‘ ; : i
sty b HigfE | WO | WHOR S o | WREE

A (0.001
R DMNDC | mg/6dm? Lk HPLC | 0.05 mg/kg
: ) '

3% BYER DMNDC | F&#i (0.001 | BPLC

? MAEDCERLHRA (EU) No 10/2011 T, FTEAR 1% X 2 —, 1IB%TF J —L5 20%
TH =NV ERLENREZNTWS,
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1,500 mL & kv

B GIK 6.7 dm?

FEH

40 Tx10 A

mg/6dm2 L
)

0.05 mg/kyg

15%3% )-¥

DMNDC

R (0.001
mg/6dm? -Ws
T)

HPLC

0.05 mg/kg

| #eEk

EG

Tt (2.5
mg/6dm? LA
)

GC

30 mg'kg .

3% BERE

EG

R (2.5
mg/6dm? £
)

‘| GC

30 mg'kg

16%25)-1

EG

TR (2.5
mg/6dm? L
T) '

GC

30 mg/kg

HHEA

8% EFRE

16%z4/-p

REBITE

TR (1
mg/dm? ELF)

FEH (1
mg/dm? B TF)

Al (1
mg/dm? $L'F)

10 mg/dm?

1,500 mL & FA—1
ATk 6.7 dm2,

JEK

40 Tx10 B

3% EFl

DMNDC

RHd (0.01
mg/kg ELF)

HPLC

0.05 mg/kg

15%z8 /¥

EG -

i (8.1
mg/kg BLF)

GC

30 mgkg -

16%x8 )—K

DEG

AR (3.1
mglkg ELF)

GC

30 mg/ke

3% EeEk

Sb

AR (0.001

| mglkg LT

ICP-M

0.04 mg/kg

| AR (0.001

mglkg 2L F)

ICP-M

2L

Co

A#H (0.001
mg/kg LLT)

ICP-M

0.05 mg/kg

Mn

A (0.001
mg/kg BLTF)

ICP-M

0.6 mg/kg

3% EEER

15%z4/—¥

RBITE

TR (1
mg/dm? LLF)

| ARE (1

mg/dm? LI F)

| 10 mg/dm?

1,500 mL % h—2

ALK 6.7 dm?,

Fm

40 Cx10 B

3% BEFER

DMNDC

FRH (0.01
mg/kg LLF)

HPLC

0.05 mg/kg

15%:4 /-

EG

T (3.1

meglkg JT)

GC

30 mg/kg

15%13 /-y

DEG

AR (3.1
mg/kg BLTF)

GC

30 mg/kg
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FE (0.001 | ICP-M
Sb . 0.04 mg/ky
mg/keg ELF) 8 .

AR (0.001 | ICP-M
3% EFE Ge . 7l
‘ mg/kg LLF) 8

C FHH (0.001 | ICP-M 0.05 me/k
Q . m:.
mg/kg ELF) 5 : e

#H (0.001 | ICP-M

M 0.6 mg/k,
- mg/kg ELT) 8 e g,
T (1 '
3% 7 10 mg/dm?
(33 REIT mg/dm? BLF) mg/dm
\5%2 ) Tl Q
mg/dm? | TF)

BEHT 1,300mL OREIABEIEH L, 40 Tx10 E mmﬂﬁwﬁ%ﬁumﬁ%)\nﬁxr 3E
BYVELE,. O 3EEBEOEHE,

6 dm? X 131 10cm @ﬁﬁﬁt@ﬁﬁﬂ ZOEKIIL = 1kg '@:bzat
mg/6dm? = mglkg -

(3) *H
DR '
PEN 3B IRBIEE 21%5: (21 CFR)} §177.1637 IzB\\ T,
poly (oxy-1,2-ethandiyloxycarbonyl-2,6-naphthalenedicarbonyl) resins : &Y
(FFL2TF U TANTHRVIANREN26FTF VLI NVINARNL)
BHEL L THIBRARNY 4B SIToh T, YUkt s v v oRmiicit
5% 0k, A& B LTERT SRS IMAORS & L T4l CERTDZ
LRTEZLENTVS, UTIZOBELTT (B3R 45).
(a) A7 (Identity) : PEN (CAS No.24968-11-4) £, DMNDC & EG L @ﬁﬂi.
BT AT NTHR, MEBHALER)~—Th 3,
(b} #%% (Specifications)
(1) HE : 1.33~1.40 g/cms '
(2) EFHEE 5:0.55 dl/g LI L (?&E‘?Ep reuse ) —N /5 P77 mn
TEZy /7> )V BRI 25,/40,/35)
(c} HHBEFIRE (Extraction limitations) § : REESSHEME 2.0 ng/in2 JA"F
- (d) #EH%M (Conditions of use)
(1) BMiEETIRRERT, REOELIZRT-T LH‘?‘{E%%#P&J
THEA énf;h‘zn iR by (B 46),

¢ —fRiC, BRORE, GEILEABEO—RE LT, ARCERTIARRNMITHER, &
mEERNTA2I L., Z0BRLRILE, ERRENNDELZERLTHAN,
(http:/fwww.fda.gov/food/ingredientspackaginglabeling/definitions/default. htm J ¥ #EL)

5 BB TR ) = X7 NV OFREWHFEE ORI EE(Bastman Chemical Co., ECD-A-AC-G-V-1-5,
19884 5 A 31 B)l iZf€5H, -

§ 0.5 mm (0.02inch) EDOH#IES — b &K T 121C (250°F) X 2 R Ltlﬁ%@?éﬁ% EYE
23
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(2) Fodh & BT 2 HKEHA

hik, DRIREEZBRBITID, oRY <=

— b g I N A & EBIY 5 L SEBl &z ihidi s v,

FI-7 21CFR§177. 1637 IZE & & Hu1= PEN U)E‘ngﬂnnﬂ)ﬁﬁﬁ%ﬁ: (B 46)

BonsiE EREN | ERE&M4SE
(§176.170(c) tablel) A-H [ CH| (§176.170(c) table2)
I. JEmpE, KM ; iﬁliﬂi’/ﬁ*‘ﬁﬁ mEET (pH o A, FIRNEBEE (F)
50 %% 5) 100°C (212°F) BL 1)
IT. B, REERA  BEXIRHEESE SR UKD o B. Bk PEE
By s L DE~BENS AN S 4T C.66°C (150°F ) %48 5
IIL 7k, BRtESdFEmek S5 CHEst Mo s \ R FEE IR
PEt  BEARRUMPARR v L g v O | D.66T (150°F) skiffoo#n |-
DE~EEhEs /MRS : TR SRR AE
IV. BBREES |A BFAFRcwLYa v BET 0 E. ZEFH, BT (BB
ROMIE | {ERpe RIS |
B. A HEH vl g v, BRO F. & (BB TRLEY
IR SN +)
V. ks R RS & UMl 0O |G & (&%‘%P*J’C?‘v&&ﬂii‘
V1. fick AS%ETTAI—AESDHE | O )
B. 7 A2 — LA o H. S8 3w ERRT
C.8%E -2 BT LA aaiolk BREFTORMBEE
o | Ol mizmEgas
VIL ~—#) |A RECHEMIEHEHEET L 1 APER A A A
— B S Ll d Y — R © wha v, BXIEH
(VILL.IX B | B. s i RERRAS 12 1% 5 & 72 IRl
<) WLk b L—py—tg | O R
VI RECERIESE M E B R A CEER | iR ikt
il
IX. EmCEE E-idmz2 S 0ERERE R O

E7z, TMMFCOWTIL, 21CFR §178, §181, §182, §184 ZU'§186 T8>

<. BEIL
MTED,

CERARIRESREENTEY, ZOoBEBEATOIIERT 2 L

T DM, BEEMADEBEHEIE (Food Contact Notification : FCN) Xk v

KERMERERT (FDA)

2 FCN OB HZRH LEwEIc >\ Tk, B OS

TRHESNEREERBEHASONE T vt 2 TR S N MR O R RS EE T
&5, LKL, HEERERBREPMET 1 ACEERE Uk BE KD T

FCN QBHAKRETH 5,

@BHEREER
PEN @ FDA ~DOEGHEMPBEFO -

. BRAXEEERR "0 PEN »b &

pﬁ:ﬁ{ﬂi’éﬁﬁlﬁﬁ’?‘é THEEEVHE OV TOBRHBRY 1988 FizEH S his

TRELEERICE Y ATHEABALESL RIS LARBERL, K FASERT A

AT Z ORBIZR D BRABERR T35,
- 21

24

~7, EER TS FHIEN LTy, &




(BR 1, 13), Z0oRBRTCIIEHEHEL LT, 21CFR§176.170(IZHEEN S
ERASHE “A: BIBMBWEE (B ; 212°F (100°C) 282 A5%4k) "lost+ 544
RO 120°F (49°C) /30 BEFRERE LE&GSHAVWb L, RBERLRI-S,
R,

PEm & B U HETHESINZY— MZ2WT 21CFR §177.1637 126t - TE
BENTFEREYEORBRERERI-ICRT (3R 17,

KEVB0%T Y J — L CRIREREDE OBHERRLRED - o, KORER
TIIEHBRER T 7 AGEBEE (1200) LEERCTH Y MR oER FIBRE
IO BBENEDEELEN, £, 0% ¥ ) — AV ORBRTIIRY v —0—1H
T )N EDZATFARBMRISIC L) SET B D L EL bRS, SREHTERMN
AREAOLDTHY, B/ ~—HRBOEBECKESVERTIEELILNDS
Enb, BONEFEREYHIBERORERY CHLIA Y I —HLH#E
ah3, o '

#RI-8 FTEAXEVEOBHABREDR (B8 1. 13)

WGk BT (ppb) V :
T f;?m * o () s
BWHE MR ®R — FE
X 120 4y 15 B 30 B#
FHL— | & 250 (121C) | 73(110 nglem2)* - - IR?
(4= [A) UL 212 (100°C) | 7(10 ng/em?)* - - RU
10 mL/in? 5%/ | 170(77C) | 3460 mglem®* | - - SECY
bR ~TE 150 (66°C) 2(3 ng/em?®)* - -
B+ AAuEE 7K 250(1217C) 11 12 12(19 ng/em?2)*
&) . 3%EEER | 212(100C) 2 ‘g 35 ng/em?* | R4
" 2 mL/in? 50 %x¥ /- 170(77°C) 6 7 6(9 nglem2)* | W&kEs
=31 § ~TH _ 150(66°C) 1 0 1(2 ng/cm)*

1) BEREHE 1in?%7%Y 10g (10 mL) ORKICEMTS LREESATHS,
()Aik lin=254cm & LTEHHE,

2¥ IR : A5y tiE

3) SEC: ¥4 X a~ b5 7 4 —

FI-9 AEXUVHEORHABER (BB 17)
SREARAEE,

N WHAH | SELER W BRIETR
05 mmEL—h, | 121Cx Ao | LAwent G e

HH 2 Rl ' 0.22 pglem?) FKik

R — ORI ERRORE TS5, BHRIERN LS LY BRANIOFR
HEL B ERMBRTWS,
. 22
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7. TOMOBEY

(1) E/R—RUF)Iv—F5H

HHEF SN EERE2REE LTAWEE ) v —R UG ) ST —0iHRER
BREBENL TS, FRHEEZERT-10-1 (BR 1, 14). RE{EHOKRE—%
ZRI-10-2177, ZORBRTHE, NV XFTNVITHE L CHERNRANEHAS
BTHTE ) —N/K=50/60 BELBEL L THAVW. . BHAGFERAMEEEICE
WTRBOBEHESRE LTRESNTVWAEHE a (60C30 4R, RUEROME
RARAZZE L&D (BIREBEE CTMRALLBELICRE L%, RET30
SEEE.), Thbbh, ABRCMALEEREANAERPT3R42EELE L
EBEZONDIGEMED2EFTHEHENBEENL TS, £ikc (BFR1204) Ico
CWTHERENTVBE, ZhidEl a RUD TREENEHRINBEBETH
LT ELEHERTAHEDODDLEZ LN, BREOBMEDERALELITRELER
B E BRETCRAIv—0—8BTF ) A AT ASBEIREES L,
SREMPERT B, TOED, &t c OBRERICIIBHEBOSBIZE D £ TS
myORLEEND, ' .
REEREE—2 D55, WSOMIRESBAETHY , TOEEITHTH
o, BEHIFEMBAZEA L TWR2WNLDOTHR I b, T bikT/ v—
FORHY., R v —EAROEIERY., UIBHERICE ) =—0F4 ) dw—i
AKELLIF=Z ) —VERISUTER LIEHELEZL OB BEBICSWTIL,
2,6-FT7F VPR B (NDCA) XX 2,67 2Ly VAR UBRE ) (2-
EFefixFL) (MHEN) ORBRIZLZERETHIHEEMETRL S
B, bRV T, £/ v—Th% BHEN OBEH &I 1ppb LT, 040
%/7F£ﬁﬁéﬂéwﬁwﬁmﬂﬁ%kfzmm\%Dﬁ?weﬁiéné%
HOBWHEIX 1ppb UTTH D RHRLOEERIIEME a RTUDb & $iZ 20 ppb
K EHEEIND,

o FROI-10-1 B/ R—RUFVIT—EKIOESHABRERE (BE1, 14
Er AHEMEL BHET (ppb)

wams, | PUER s 2 60C |. b B | o BR
gt X304 | HEX304r? | X1204 9
- | NDCA : <1 <1 8
: - | B —H(m/z 228)8 <I. 2 17
R, BHENE <1l <1 8
2N unknown? . <] <1
Ryt MMNDC® <l- <1 3
2 mL/ocm? o munknown® <1 2
Bk, (HPLC- | unknown® 3
, o unknown5 <1 <] 2
z§) “M?k\ unknown® <] <1l 1
=50/50 unknown® . <1 1
DMNDC®
MHEN
RBEE, ey BEHEMLARHED (ppb)
A, (yAR i) sy a. 60C b. EH— c. B
BLER X304 | HEx30452 | x12049
I HIRER, #) =+ | unknown? <1
8 (Boa), | —5% | unknown® 1
e unknown® - <1 <] 10
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2 mL/em?

=2 N

zp)-wik
=50/50

(HPLC-

MHEN xFpxA7m/z 288)4 <1 i 15
6)
EG/NDCA=3/2{m/z 546) ) <1 <l - 4
DEG/NDCA=1/1(m/z 304) <1
3] .

| MHEN
unknowns <1
unknown® <]
F ) = —#(m/z 288) 9 <1 1
EG/DEG/NDCA=1/1/2 x¥ 2
217 {miz 574)9 6
Z U J=—Hi(m/z 468) 9 <1 1
Bk 2 BiR(m/z 484) ® <1 <1 4
# ) T —3F(m/z 424) © <1 <1 3
AV F=—$(m/z 572) 8 5
EG/NDCA=2/2 14571 <} 1 11
(m/z 530)%4 6
Bk EG/NDCA=3/2(m/z <1 <1
528) 8 ’
unknown® <1
unknownt - <1
F) Te—406 <1
AV Tw—i 6 3
B’k EG/NDCA=4/3(m/z <1
70 :
EG/NDCA=4/4(m/z 987) © <1 <1 13
Bk 3 &k <1
Bk 4 B S <1
unknown® <1

D RETRER 1pgb E Lk, ZMOREE Ao T BT

2) ERARBICE S HiHEME. :
3) AR, RIS O— ﬁmilﬁ’/""Jlf&@-i-z?‘ﬂ/fﬁﬁﬁfﬁh-iéﬁﬁ@% Bk sy 23

PENRABHEETHD Z L EERBTIDOEHFLELLNS,

D BWEBBETO=E ) —NERIE L, BFAm R F AR IRER LI b0 L HE,

5) MBI NDCA O REH b IERE L MEAIC X 0 2k L7,
6) AHIBIT MHEN ORIED b fERL LR BRIC & 0 & Lo a1,

) RHBSYOERIZEZORMIZIE- 7=,

m/z : HRSHEH (MS) I v BRShiBHtBsnyT&,

unknown : RERERETH o RS, Xik, MSBIECIIBRH SR R,

#ZI-10-2 E&EAWWﬁE—

[ N FFE SFE
NDCA 2,67 H VL VH AR Ci2HsO4 | 216
DMNDC 2,67 EVIVIANR BRI AF N C14H1204 244
MMNDC |[2,6FZFVyCHARIBE) AFN Ci1sH1004 | 230
BHEN EAE FedFios L2672 0— b - C16H1604 304
MHEN 2,67 7F VL UAARLBE (2 F‘n FrxFA) | CudHae0s | 260
iR UEAL 2 Bk (IR C28Hz2008 484
BOIRLENM 3 EEGER Ca2Hs0012 | 726
R UBAL 4 B4R (BIR) CssH40O15 | 988
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MHEN TF1Xash

CH{OH,0—¢ Q S
0

DEG/NDCA=1:1

EG/NDCA=2:2 IFNIATH
OCHch;,_,OH
C—OCH. —

EG/ DEG/ NDGA=1:1:2 IFMIZTI

—{} H H 0..0 .
C—OCHZCHZO— '{3 C ZC P HZGHzOH
CH3CH20‘C g (l:l’

<BE>"

(2) RILLAFILTE RFRUZE FFLFER
. PETIZRWTIL BUERRIT BT 2 RGBIAERY L LTALAT AT E RRU
TEMTATE FREREN, PET R MAYD S RFA T 4 —F —P~OBITH
MBRTVEH, BECEESHE LV TRANEBRES LTS (BH 48,
49, 52), EUZEES#H| (BU) No 10/2011 Tk, "AAATALFE FRONT & +
FAFE FIZOWTBTREBELEDTBY ., SVATAFE Fid 15 meikg U
T, 7ERTATE FiZ 6 mgkg AT E LTW3, PEN RERO—E, Mk
CEAH DR PET ORI L BET 2700 Th b OWEMSERT 5 THIENS 2
Bhizzehrb, BERNTHELTVWARENZ PENSAELRE L LT, &4
LTATE FRBTE M T7ATE FOBHRBRARB S Wiz, RBHEREZRI-11
WY (B8 48), 60°C30 HMDBHEMHTIIFALTATE FRROT & 7L
FeRFEbIBEHESN2»o% (0.01 ug/mL BLF),

8 PEN QBEE L Lxc{ﬁ)% éhruxb%’ﬁﬂif;mtb%ﬁ%a L=,
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28



KI-11 RLATATE FRUTE FPILTE FOBHRBRER (S8 49)

RERE BHEY | EHEE HEHYR . EHA ST
HEF 60Cx30 4 |2k BNAAT AT | AR GC/MS
' ER {0.01
pgfmXL 2L
F)
(&) . | e0Tx304 |k TERTAFT | REH | GOMS
EF (0.01
pe/mL B4
)

MW, N R FoLizy 3 3MEORKRE
1. £/ 37—

CERAE, @WfﬁmmﬁmPEN%%@ﬁmkﬁﬁéné%/v~ﬁ DMNNJ
&UEG@&T%&:ﬁ;EUTMlme%/vuaLrnwwm&UEG'
?DiEH, DMT, DEG R CHDM OERLRH LN TED ., T bz T,
BR~OBTREEZREL WS, UErL, BBREIZBWNTIX, £ v—I
ST DMNDC.EG RUNBHEN BERAF— KL 729 5 2B LEX bhik,

—J ., DMT, DEG BT CHDM iz 2>\ T ik, BEATIRERZENZVAE, &
BERAShATREREECTERN L bBEYE L LT#HHIZ L e LT,

PEN H&E IR A5 5 DMNDC, EG RO DEG i3t Shizh -7 (48
LB R OB &M - DMNDC R EG O%B4 . K. 3%EEEXIT 16%=F /) —
JV T 40°CX10 BfE, DEG OEA., 15% =¥ ) —/A T 40°CX 10 BRE, #BHTRB
ﬁm%n%nomznﬂﬁ%hmm@ 7z, PEN 8&235 5 BHEN &
HEHESNIPEOBRHIRD b, BHEN-OBEHREIIAKXT Lppb BET
HY, ZTOME) v LHEESNIPEOEHEBOEREIX 2ppb Tholz (5
PER R OEMEE . =& 7 — N HK=50/50, BREZEIR X305 .

DMT R U CHDM Q¥ T — & IFE Lird o,

2. EGME .

HE, ENTRMMAED PEN S 0RE T ESAE L LT Sh Ry
ik Ge REMLEMNER SND, £, EU TREMAL LTO=RELT Y
FEVOERCH L TEH~OBITRE/MEREL TV, UEhb, E4MmE
L:NVCiSb%ﬂﬁmA%&UGe+ﬁ%mA%mhﬁ—bk&boé%gk
Zxzbhi,

EARTEASTTWA RN PEN RISHE25E & L THEE L BHRRIC
FBWVWT, Sb OWEHET 0.05 pg/mL LU, Ge OEHRIL 0.1 pg/mL AT, £
BomEHER 1 p.g/mL UTFThote (ﬁfl?’*ﬁ%&UﬁHﬁ%ﬁ: 4%EEEE, 60°CX
- 3047) .

S AP (REER) L. ACRECENSHRIETREL RS TEED b5 RBFONE
R ERORER NS, |
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3. FHEhmA

EE, @WfﬁmﬁﬁwPmmﬂ%mﬁmkﬁméhéﬁMﬁﬁ_@w?&/
DHTHD, T, BREOHEEI TR, ZBLF # LS OHRMAOEEBRD &
nNTna, Llkdb, mu%lu:owcm. B, TEbLTF ¥ LU OEINE 2
RENBRERTETERVY, BECERAEBZEEL. “BILF& 05
EAP—FERY S5 L, '

TRET X OBMT — FIIEE LD T,

4. Ry=z—

PEN &V = — D4 F&IXH 5,000~100 5, +OERTHSTFEIIHW 70,000
THD, KEORH CTIIEEREIC L3HBREETIHE, HFEDLFOHMmI
BE9 B HIRIZ2VY, PEN R U < — X3Sk, MMASEECENL =D, &5
&@E%K;Dﬁvv—®$ﬁ¢ﬁ%ﬁﬁzéﬂ%ﬁm@bfﬁwaEt‘%%
#8/75 1,000 2B 5N v —i X BEEENKBRRSLRVWED, RY)<>—HED
) 27 BR/MRTHZ LENTHE (BR 44)

utm%IEN@?)7—Lowritb@@%hi@%%zéT%ﬁiﬁm
&%z%hé .

5. it

B AR CIREIEENRE SN ARBIEICH LT, BHYE 0B EES
L TERBEYRBRARESNL TR Y BRIV T LB OBEENEET 5,
REEACTHREL TVWAREARO PEN 8 Z o0 & REORIE 5T
R Lici— haRE e LCER ST ERRBEEUARSOBEHRITH ng/mL 5L
?T&otoﬁﬁﬁ%%ﬁﬁg BOWTI, FORKLR2MEIIRBETHS
R RESNERRICAVWERBIZBEF 7 U 2 BRERMRABER STV
W%@T%é e#B\;ﬂ%@ﬁﬁhkﬁé%&%@k%ﬁi&ﬁﬁ@%é@
HThHBA ) Iv—MF LRSI,

PEN O 5+ B4AMITBVTIE, Emfi%ém ﬁ%ﬁlmmﬁﬁm%ﬁmg
EmPICFEEL TS ERERINTVWS, £, RI-10-1 IR LRSS
RIT, METRHEN, B/ v —ORSEOA ) T —EDRER OB £k
LEZLNDHFE 1,000 UTONEOBEHMER SN TS, LhL, 2hb
ESTOMEOREEILIN TR,

6. NF—RLHY 5348 |

SMEHIL.PEN 2 TRS L T2 ARBIEROR AV IEREE L > X Hir i
HBEPRETAZETHD, BEFRBELTWS PEN & 5T, PEN@&G)Aﬁm&r
ErbR2oBETHY, ERENSE ) ~—iXDMNDC & EG 0&, EHSh 5
BNEEZBIEF Z v ORTHSB, AR TEREANBARSEOHHARESR
RABEORBREZRE L LEbOOLThok, 0O DAEMIELS L LTIk
RIEFE L TV 5 PEN BLBIC OV T Y — bk&@aé%gwﬁ#éﬁotc

PEN NS5k, FEOREIRUCRBERICESE PEN&ROFERICEL,
BREMLTCE MNERH L TRELDRES S X ATREDH 2HE 2B LIk
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R, A A P—FLRY 3383, £/ v—ThHs DMNDC, EG X1 BHEN, fi
T 5 Sh RERILAME UV Ge RESLAM BERMA L LTEE SR

TWAZBEF F VI A ) T —SEOREROBARY & £ 27, BERE
LTW3B PENEENODONTF—FERD S 2HHE L TREL-DEE2E- 1
b7 e N :

zZH-1 NP—FEHY S 398

538 NP

T ) w— DMNDC. EG., BHEN

fhi TUrFECRERNESY. o= ARERILSY

A ZBMbFF

SR ORIERY - PEN OBUISRBICRBWTERTALE2bRIWH (Y 2
| v —&Etr,)

. RI-10-1 IR L BEHRBRRERICBVT, ﬁtﬂﬂi&;ém 4y F £ 1,000
UTOBERRBINTWREVWDERERINTRY, NF—FEhY 5588 -
EE2TEETAZLIXTE o, ‘

N. E%ICEd 51548 _
BREFERFICOVT, EEFBE b ORHEMRCENA OB X 55
-%%@%ﬁm£6%\EaLr&nﬁﬁﬂ%ﬁé%ﬁ%ﬁw&%%iawto

1. 2,6~+ 78 LU SHLBEVES AFIL (DNNDC)

EEBEE L ORISR (B 19~28) ROEFEIEREE (OECD)
&EEE%’E (HPV) SR 7u 2 Z ATBWT, 1999 FE D 9 [H SIDS #IHASE
fiza (SIAM) TRHMESNE—EHOFHFMIER (A7 V—=v A7 —¥
Ty l~ : SIDS, SIDS #M#FE MRS : SIAR, SIDS @Eﬁ“ﬂﬁj’n774’w SIAP
B SIDS D0351e) (2% 3) =251 L/YT_O

(1) FRBEE
- SRROFHEICR T, EQ@‘?‘Z:%EE il$13f£ﬁ>otn

(2) BEBMCETIRE
KRBYEAVICEARFICL DEERRIC OV T, RIV-1 ITRBREROE
BETT,

- &IV—1 DMNDG &) NOAEL %

=5 FHik R NOAEL £ H
' (mp/ke 5F/H)
f2MHE |80 LDs: 7w b 2,000 mg/kg FEY L 128 19
O LDso: 5 v b 5,000 mglkeg (KBS &1 20
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) BE®R | SD Ty (S 1200 | —RRE AEHES . BEOER S | REREEH R 21
BB | B ANBORS (0,30, | HAEMRE, MkEEHRE, | NOEL: 1,000 [
#E-4& | 100.300.1,000 mg/kg 5 | BEER WRFTL, WEAS | B 210
ARE | ®/A) FEHRECOVWTREICERT
G | MEREL DREATI4BAS | BBRL
A | #49FMHMHEF 480 | ERBERCRAREICEL, | AT -BEEMN
BIA % ©):41~53 B BERL NOEL : 1,000 [#
& 21l
RE$L | SD T v (Meeds 20 L/ . | 25 &, KEHMN, HiK. | NOEL: 3,0323 | 8F 22
L% | B).RERS0,02 1.0, | BEHARE, DEEHRE, Lk | G).s,599.6 ()
5.0% (#: 0.113.4.580.9, | £{EFHRE. FRE. BRRE, | [BR 22]
3,032.3 mg/kg AE/B M | FIRFTR., BEEER. REES
0.138.6.711.8, 3,599.6 FRRITIT OV TR SIT
mg/kg KE/B) BEERL
13:8F .
NOAEL &, [ WA LEBRIBRICRE- T,
(3) Jﬁ‘fﬁﬁ:’fﬁ“ﬁﬁ _
ﬁrﬂﬁﬁﬁwﬁﬁwﬁﬁéﬁwz_ﬁﬁ
#FIV—2 DMNDC O BmEHtEA s R
RBE | % I - RBREH R | mm
- in vitro
WIMRH | Salmonella typhimurium | 0, 667, 1,000, 3,333. 6,667, 10,000 ug | E&f& &) 23
1 #ER TA98, TA100, TA1635, |/ FL— b, (+-59)
TA1587.. TA1538
S.typhimurium 0. 313. 625, 1,250, 2,500, 5,000 ng/ | B[ | 218 24
TA98, TA100, TA1535, | 7L — | (+/-59) M 3, 24]
TA1537, Escherichia coli
WP2 uvrA .
WETFR | Fad=—X hAF— |0, 62.5, 125, 250, 500, 1,000 ug/mL, | Btk BH 25
REER SPJLAREE (CHO-K1-BH4) | 5 RefE15028 (+/-S9) :
WEHRRE | FrA=—XARAFZ— |0, 600, 1,200, 2,400 pg/mL. 6 BRI | ik BE 26
® Bi#ke (CHLIU) B (+-89) . Xk o0, 300, 600, 1,200, |[&E 3,
2,400 pg/mL, 24 KU 48 BRRQAE (-S9) | 26]
FrA m—FANBREZ— |0, 813, 625, 1,250, 2,500 pg/mL, 25 | B2 E| 27
FRBeAIRNE (CHO-K1) RIAER (+59) i 10 R4 (-S9) '
In vivo . ‘
A EEE | ICR < ¥ X TR 0. 1,250, 2,500, 5,000 mg /kg 5, B | B &E 28
EIREREANE 5% 24, 48 RO T2 RERIICH :
¥R

ﬁﬁﬁﬁaﬁoﬁﬁm ﬁﬂwiﬁiﬁwiﬁiﬁot,it‘ﬁﬁwﬁm[]%ﬁbt%mu\
[ IR LB EIRICRE S . .

- (4) EREHHT ,
SROFMICBNT, BETIMRIIAFTE I,
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(5) E[m%w%l;at & 5 ELffi '
DMNDC {z2 T, OECD SIDS TiZ, Ty MzBIiF 580 LDso 1% 2,000
megkg FEZE 25 LTWA, 0ECD TR b HA RS54 Tt REHRES
AR ESEFARR THERERRIA LN T, FEREEHR OERESEAE
D NOAEL % 1,000 mg/kg KEH/B & LTW5, £, invitro DERZER
EERBRRUROERTRROERVBETH D &b, DMNDC IZ#/E
=RV ELTVS, (BE 3)

2. IFLYYT)a—-) (E®) ' -
MEEA LR ETGR oA - ISiTEE A LR SR E AT AR A
(CERI-NITE) (2005) 0 F E4EFGE (R 4),0ECD D% 18 B SIAM(2004)

THE SN AHFMEXER (B8 29), REEEHEERBREEE (ATSDR)
(2010) OFEHZEHN T 77440 (BR 30), XEEREZEHE-© MEY 2

- ZFHEE#— (NTP-CERHR 2004) DE/ 757 (B8R 31) £%23RB L,

(1)ﬁmﬁ%

HOZ7 vy MIEG ZEREOHRSE (10 mgke FE) T5L, Jﬁl‘P?%FF E¥;3
544 0.8 B CRBMIERAIZEL.12 H#Fnﬁféé IXIE L A EYSRT B (Frantzet al.
1996¢) . '

EGIRETNa—VHAEBREICLY ) a—ATAF e FicEREhb, 7
Da—nAT7ATe FOEBEIERELS . 7ATE FRARBERGT VT FER
LBERICL 0, BRI TY 2—LBRURL D LROS Y F P — A Eh e
NEMENDG, 7)) a—VEIES ) 2 — VEEBLEER ULk EER ¢
VAFIUNEBE~BILEIND, )R UNEBRIIFER, VLNl A VER
BHEETHRIFOBEREE TOM. EP 2 vBIEARISTWRFIERSh
Hr#EX B3 (Slikker et al. 2004; 28 30 L v 21F),

D SD 7 v MZ UCE#H L EG 2EHEEOHE (10 meke E) 35
&, 96 FFRIBINICFER PIC ZEBEIRF & L TR S BO 42~48% A HHt & 1,
RHNZIE 26~26%., EPITit 2~4% 238k S5 (Frantz et al. 1989, 1996b,
c; B 30 LVEIA), Ee, RFSEcOWTIX, D SD 5 v bz 18C 4Z
#HL EG 2EEBEED®RETS &, 10 mg/kg GERED & % T 12 B
PR ERD 16% MR EIZ EG & LT, 2,500 mgke EERED & % TlL 24
AR SRED T0% RN IZESEROREG L /) a—1#e L'CE'&EPﬂFﬂt“‘éa"b _
7= (Potteger et al 2001; &8 29 X W 3| A).,

(2) EBEMICHETLEE .
KRB AV ERORFC X FERBRO S b, LBHEY NOAEL 0fF
- ERR/LN TV ERERIZONT, RIV-3 CRBREROBEETT,
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FIV-3 EG O NOAEL %

Tea

R Fik NOAEL & Higt
(mg/kg E/B) '
A% | BO LD v 218,350 mg'kg. 7 v +:4,000~10,020 mg/kg, E/E v 116,610 | BE 4
# mglkg, - X:7,350 mg/kg, R =:1,650 mgkg
K##® | B6C3F1 <7 2 (A 10 | 25% L EROX 7w —¥, | NOEL: 1.25%[8 | B8 65
L@ | B BERE (0,082, | FFRO/NEPLEO M E) M 66 (mgke &
0.63.1.25,2.5,5.0%) : BE/ABEfI~n#
138Mm WEOT®A
L) 1. NOAEL:
1.25% (1,800
mg/kg {RE/R 1B
) [BHE 4],
3,230 (1.25% % ¥
. #) [BHR 30]
B6C3F1 = 7 & (HE#E#% 60 | 12,500 ppm LU E : FFHIAAF | NOAEL : 1,500 | US NTP
TC/RE) GRAEERS (B 0. | ARENMEGE . WBIRTBMERO | HIBR 4 . 1993 (&5
6,250, 12,500, 25,000 | GBFSAR (i) LOAEL: 3,000 |[4XY3/)
ppm : 0, 1,500, 3,000, | 25,000 ppm : R, RE. S | (&) BR 4 '
6,000 mg/kg KE/RIEY., | TV L BbhosR&.BR
‘| #: 0, 12,500, 25500, | () . :
50,000 ppm : 0, 3,000, 50,000 ppm : FFAIBARY FIR 281
6,000, 12,000 mg/lke (8 | ()
/EAY)
103 AR
SD 7 v b (S 100/ | (8 | NOAEL : 554 B 66
B}, Bk 5 (HE:0,0.25, | 1.0%EL L : WHE RO, W | (8).1,108(4)
0.5, 1.0, 2.0% : 0, 227, | HERMEF OIE. RME O, | [BR 4
554, 1,108, 2,216 mgkg | RAE R B R~DV0BEI 4
B/, B:0,05 1.0, | OWLH, &KiE
2.0, 4.0% : 0,554,1,108, | 2.0% : FEv-. Btk B {E4E
2,216, 4,432 me/kg K5/ {358
HifkkZ% 100 mL/Akg £ | 2.0%L E  BRERMAE ORE,
B/R & LTHHE) RATOEE . RABTRURE
90 AM ~DVa YRRV IADILHE . HKIE
4.0% : L,
F344 R U Wistar 7 » b | 150 mp/kg /B LA E : #4RIR | NOAEL : 1560( | Cruzan et
(B, &% 10 T/AE) . B | 500 mg/ke KE/B BL E(Wistar) | %#t) [BR 3010 | al. 2004(%
#5425 (0,50, 150, 500, B8 1,000 me/ke thE/R | B 80Xy
1,000 mg/kg £ H/R) (F344) : WIREEMM, HokR 3R
16 @ B, RESN, REBET
: 500 mg/kg &/ A L _E(Wistar)
EERE D RIEE OV
JAORE RILH
500 mg/ky RE/ A (F344) : R
BORBITH
500 mp/kg RE/B L L
(F344) : IFRBE

31.
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300 meg/kg FE/B L : BT/

Wistar Han 5 » b (3 10 NOAEL : 150 [# | Dow
~15 [C/3E) RAER 5 (0. | BAZE.EHHE. r—PRomik, | B 29] Chemical
50,150,300, 400 mg’kg | FAR.AAHERVTETOH - Co. 2005 (&
tE/R) | EERD . RERINH.E B 29Xxb
14ER | B4R R U B D 3 A
B> Z¥ph Rk £ 5 B AL
: ‘ o PR ASREAT B BIE
F344 7 v b (BEEE% 130 | 200mg/kg FE/B L : #&R | NOAEL: 40 [# | De Passet
o) R 5 (0,40,200, | (HEE) . FFoFRRHZ i () R 4(itnt) & | al 1986a
1000 mg/kg = %E/H) 1,000me/ky th2/R : BHEEF @ | H s0(d)] (BR 4,30,
2 £ SHRERE) T LA eNEE NOAEL: 200[& | 32 X v 35|
(3E) B W E R () R | IR 32] )
| DARIRGIERE, RATORE.,
RAPE LR OBHR, BERIE
(#E) . B Ov-IEE T H ()
FENRA | B6C3F1~ 7 R (% 60 | HEICME L EEORERA | T#A2L US NTP
o PL/E) REERE @0, - | BhT 1993 (#
6,250, 12,500, 25,000 -]
ppm : 0, 1,500, 3,000, Fa)
6,000 mg/ke HEE/F Y,
i : 0, 12,500, 25,500,
50,000 ppm : 0, 3,000,
6,000, 12,000 mg/kg (RE
=EEEY
103
ICR=7U A (M5 800/ | 5B L BEORAIRT | BHlL De Pass et
) B 5 (0,40,200, | bhT. al. 1986a
1000 mg/kg fEH/A) : (BE 4LV
241 , 318)
F344 7 » | (R4 130 | RECHELEEORERSR | B2 L De Pass et
Fo/BE) IREEHE (0,40, BhT, al. 1986a
*| 200,1000 mg/kg HE/R) | 1,000 me/kg £E/Q BEEIC (BB 4Xy
2 4 XY 2FFET () 51 H)
AR | CD1 =0 R (S 20T | 1.0% : BT %70 O F15 | NOAEL : 840 [# | Lamb et al.
FAEE | ). HOKRE(0,0.25, RERL AREFRERRY, | B 4 (05wh% | 1985 (&
# 0.5.1.0 wiv%) HEEEE -F@E A XOf/D . | BHRH)] R 4115
1438 (F1 E %) )
CD-1< 7 A (i 20 [C/8), | 750 mg/ke 4RE/FA LLE : 4hER | NOARL : 750 | 38 67
RRAHIE I & E (0,750, A, ERITHEM EIR) B4 (B8] 30] ‘
1,500, 3,000 mg/kg KH/ [ 1,600 mg/kg AE/H L E : K | LOAEL : 750 (3%
B’ M ERTFERVCHRE | £%8) ([ 88
HIR6~15 A EELTB K | RIEE (B8W) 30]
B 3,000 mp/kg RHE/R : YD
DEFREEED .
CD-1<=v R (#f22~27 | 500meg'keg RE/B BRI FE (B8 | NOAEL : 150(% | 8 68
Po/EE) . mEIEREEO. | B . ST BB 4.
50,150,600, 1,500 mg'kg | 1,500 meg/kgfh &/ : FERE. | &R 302]

#E/R) | EEES W EESGARME | NOEL: 150 (34
MR 6~15 B, #HiR 18 B | (B)0) B ERE (B8%) " #i) [BR esl
(ol 3 ' 1,500 (R84}
(B e8]
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F344 7 v | (#f 20~21 L/
#) IR 5 (0, 40,200,

1,000 mg/kg {KHE/H)

iE6~15 A JEE21 Bic

Bl

fL3B3E ©

EMHRERESR LT
1,000 mpg/kghB/R : RROF

NCAEL: 200 (3%
R (8] 4],
1,000 (BB E
UsEERN) [BR

31

S 69

NOAEL &z, [ 1WA LB Imictto .

* HEZERL ' '

1D 30 Tt NOAEL % 150mg/kg R E/B & LT\ 5 3, AEMEAES L LT, 150 mg/kg
FE/AL EOREFHTHONERERRICOVW T, BHEBICHRERNELIIL bR o i,
EMFRLHML. ZOFRICE-S%, NOAEL % 50 mg/kg K8/R L ¥IKF L1,

2) BMDL10=76 mg/kg/H . &#1#E N MRL (minimal risk level) =0.8 mg/kg/R (28 30),

3) FERZHREBECHRRELRLTVWALERLTVS (B8R 69).

(3) BEHEER

BEFERROBROBELRIVAITTT,

| RIV-4 G OBEENERAR

RBFE e HERG | o | W
in vitro -
HEimamEa | Salmonella typhi- (+/-89) Bt | McCann et al. 1975,
ER murium TA97, Clark et al. 1979,
TA98, TA100, Pfeiffer and .
TA1535, TA1537, Dunkelberg 1980,
TA1538 Zeiger et al. 1987, .
Kubo et al. 2002 (&
B 30 X 3R
WiEZRRL | S.typhimurium (+/-89) & | Miller et al. 2005(2
TR TA100 (5-FU k) B 30 X bvEE)
DNAE{#E | EColi (+-89) B | McCarroll et al.
‘ 1981 (B 30 LY
21 )
SOSRE | EColiPQ37 10 pL(+89) & | von der Hude et al,
1988(& M 29 L v 3l
) |
’ RMEE Neurospora crassa (-89) st || Griffiths 1979,
3 ' 1981(&MB 30 LV 3|
B
BIZFZE | Schisvsaccharomyce | (+/-89) et | Abbondandolo et
TR s pombe al.1980(HM 30 Ly
' 31
B | =0 RV oEM | ~5,000 pg/mL(+/-89) Bt | McGregor et al.
ER L5178Y 1991(B R 29 kv 3
)
(GE#AL) BAEL | Brown et al. 1980(2
: R 4X035M
DNA #Il7 | F v TRk {-59) B

33
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B 30 XvE@A)

U 2ERE

DNA#HE | ' TK6 /053 (-89) EfE | Hastwell et al.
2006(&M 30 L v 3|
)
@GR | CHO iR (+/-59) EfE | US NTP 1993(BR -
= 4 X b 3I[A)
Mgk | CHO #ikS {(+/-89) i | USNTP 1993(B R
SR 4 L vElA)
in vivo . -
| EMERIE | HFS44 T v b RAF¥Z 5 (~1,000 mg'kg &£F/B) . ¥t | De Pass et al.
155 B ' 1986b(BR 29 LV
- 518)
#®Z v b B TRRERAMCEARS iBi% ? | Barilyak and
(120, 1,200 mg/kg FE) Kozachuk 1985(5: R
4 XY 318
REER |vayVsosx (R L) B4 | Bhattacharya
% ' ‘1949(BM 4 X v Bl
HE Swiss =V AFH | HEEARS (638 meg/kg F#E/A. 28 | Mt | Conanetal. 1979(5
i ] fel) B4 Xvs /A
ﬁ 7w M EHERAE EHEHRFHENH#E (1,200 meke 5 B Barilyak and
: #H) Kozachuk 1985(& R
~ 4 X B
Nz # Swiss CFLP~ | #1I3#5 (2,772, 3,465, 6,930, ° | B4 ® | Conanetal. 1979(2
AR ARMER, B | 13,860 mgke E) RiTEEARE BB 20 XL vEH)
R (1,386, 2,772, 6,930 mg/ke f£H) .

BEBERROERI., HAOSBXBMORRICEo 7, |

1) MREHITEELEb DL ERTWS (BR 4),

2) CERI - NITE &, ZOREBIZ-OWT USNTP (1993) 1= [EG ORI SV TOEENR A2
&, HEOERBELVENC L, i, —RF—FOERBRVEDOEB CEBEERZ L1
FEMENTWVWAZLEFALTWS (BR 4),

3) AREEHIRBRD bR (B8 29),

(4) EMzBH32E
BOFERICB VT, EG BEEN TV 2 BBIEOFHE QBB A ~n
BAZLBRECHAFRBEENLTVD, B NCOAMEMIIERDN L v IRRE
THEEL, BOEEIT 1,560 mgkg FE (KATI111g/A) L#EESh, BEIX
FIEHRROBEFT 2R UEREE L T3 (Amdur et al. 1991,
Cavender and Sowinski 1994, Gosselin et al. 1984 ; & 4 L v 3|[H),

(5) ERNAORBEICK ZEHSE
EG T2\ T, CERI* NITE {3, KEZERBR (BnikE) OK/® NOAEL
7y MBS 2 FHRRHEREIC L OHBEOBRRESTICE SRRV ay
BEOKGEDOPEHEZRIZEL Uiz 40 me/kg AE/B & LTW5, RBAMICET
LRRTIE, RECEELEEEORER hoTz LTS, £HEEHSD
NOAEL 1X, =V A ZRAWVWEHKFREERIZBITS F1 BRE. &5 EHD
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BARUVEERE 2 EL Uk 840 mg/keg AE/B . AESH O/ O NOAEL
I, U RICBWTHEER 6~15 B BIZHEIRDFS LERRIEBIT 2#E RO
EDEEEHBESL L 150 mg/kg (KE/B & LT3, Jﬁ‘f_ﬁﬂt ZOWT,
EG iTREEMEEZESRVNEY L, (BB 4)

KERERET (EPA) / Integrated Risk Information System (IRIS) Tk, .
v bRk 2EMBERSRRICESE, BEEH2EEL Lz NOAEL
200 mg/kg FE/RICFEERSAIR 100 #BH L, EG O D RM % 2 me/kg &
H/BLLTWS, 28, BRI ONTHEEEMLTWA2Y (BB 32),

ATSDR i Neeper-Bradley 5 (1995) ORBR THONIEROBERED

 BRERORBAER(BEL) OBWMEPEIL, EPA OV Fv—2 F—X Y7 [
=7 (Version 2.1.1) M\ T, BMDy & LTENFN 113.84 Rt 99.35
mg/kg EE/H, BMDLy & LTIV T b 76 me/kg KE/A 28\, Zhic
THEEMREL 100 (FEz= 10, fEAZE 10) ZHEA L., EG 0RO OEHR NI &
DEERNI RS v«\zv(MRL) 08mgkegFE/BLBRELTWVWS (BB 30,

<BES .
3. TLIZILETAFIL (DNT)

CERI * NITE D FEHFME (B8 7 KU OECD 0§ 11IEISIAM (2001)
THE SN - FIHFMECEE (38 33) 2838 L1,

(1) hREHRE
7w M HC EZH L7 DMT %ﬁlﬁln@n&—ﬁ (20 XX 40 mg/[IL) 35 & 48
RELAPHUCIRERD T5~81% B RFIZ, 3.8~84% BERICHM I N, Fi,
1 BRE 5 BEARET S L, HEHMP 10 BRLARRERD 77~79%
BRFIT, 14~16%BEFITHR I, ETRBE~OKREIL0.1%KBTH -
7z (Moffitt et al. 1975 ; & TH»538|H), F£h, BHED F344 5 v PR
B6C3F1 vV A CHZE#R L7~ DMT 2 EEED#RE (BEBERA) LR,
7y P CRERFOBREBDITIT VI ZABRTHY ., ~ VA TREPRB®IZT L
7 VBT J AFN 0%, T LT E N 30%&0;‘“%%@ DTM Th -l
(Heck 1980; R 33 L v 51H),

(2) EBREBMICHETIEE
RBREDEAVEROREIC L ZEUREBRO 5 6, LWBHIEY NOAEL Off
FER/RLNTVIRRICONVT, RIV-5 CRBRBROBEL T,

£IV-5 ' DNT @ NOAEL &

RE Fik R NOAEL &% H st
' {mg/kg {EE/R)
S4E |(EHLDs: ~UVARUT v T 3,200 mp/ks 8 - BE 7
<3
0 HE, DMT iZ&MBERO PEN ORERIIFERAENTW ARV EDEEL L,
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R | F3d44 5y - (BEIHEE. 10,000 ppm LA A E{SIE (4 | NOEL : 660 (#). | Chin et al.
SR | BEHES 13~180/A) R | #[BRE 7], #BR 33D 1,277 [ &8 | 1981 (B
- | #% (0.5,000. 10,000, 15,000 ppm P4 | : REEME # | 33] 7, 33k b 3|
15,000, 20,000, 30,000 (&M 33D BERERE (B B
ppm : ¥ : 0, 660, 1,320, | 20,000 ppm B b BEREER ()
1,890, 2,260, 2,690 mg'kg
E/ A, HE: 0,638, 1,277,
1,790, 2,290, 3,020 mg/kg |
tKE/R)
2 BH
Long-Evans 5« b (83, | 10,000 ppm : fREIHNINH NOAEL : 263~ | Krasavage
B, B 30 FS/RY) ., BAEE 368 [ 7 ot al. 1973
5.0, 2,500, 5,000, 10,000 (6,000 ppm ## | (B 7, 33
ppm : 0, 152, 313, 636 w1 & 931/
mgikg KE/H) NOEL : 313[3 /%
96 B : 33l
F344 5 o b (BEMES 5005/ | 2,500 ppm BA L : B4R A 0 | 282 L US NI
). BERE(0.2,500, | %, HHOHFEZL2LEBR ) 1979 (8%
5,000 ppm) ‘ 5,000 ppm : EHERSE (HE, 1 61) 7L 0B A
103 AR
(me/ke &/ B BAT~D
HWEORLEZ L)
FEHRA | F344 7 v P XL B6CSFL | 5B LBl nRARS | il L US NC1
& = X (R B0 U/ IR | bt 1979 (&H
5325 (0. 2,500, 5,000 7% 0 31)
ppm)
103 MM
(mg/kg FE/ B BEfr~o
HAECREERL) ,
45 - | Long-Evans 7 » b (#EHE | 5,000 ppm 4.1 - BERLERESRD | NOEL: 636 (3% | 28 75
FAE | 20 IL/E) IREERE (0, A (LS  EEELLh . | ). 1528 %)
1 2,500, 5,000, 10,000 3 (Fikhim) [ 33
ppm) (10,000, 2,500
HE : ATARAT 115 B RO HE ppm EHH)]
| ZEEAT 6 B M~ RELAm
(mg/kg - E/B BT ~D
BREOELE2L)
NOAEL iz, [ IARFRLESEXRIZHE- 7,
(3) BizHERAER
BEEERBORREOBELRI-6 LR,
ERNV-6 DNT OBEEESER
HBE | P | HREH | #x | Hif
in vitro
HIREH | Salmonella.typhi- 3.3~333 pg/plate, (+/-59) Bt | Zeigeretal.,
ER muriun TA9SS, 1982(8M 7 L v 3|
TA100, TA1537, )]
TA1538 ‘
S.typhimurium 5~5,000 pglplate, (+/-89) B | Lerda, 1996;
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TA98, TA100,
TA1537, TA1538

Monarca et al.,
1991(B8H 7L 95
i)

F®E 1996 (2B 7

1,750 mg/kg (E3E (B - 23— W),
24 BEEIRE

S.typhimurium Fld wEaA—a L, 20~ B
TA98, TA100, 5,000 pg/plate, (+/-89) L0EIA)
TA1535, TA1537,
TA1538
AR | =X U B4R | 100 pg/mL, (+/-S9) gaft: | Myhr and Caspary
ER L5178Y 1991(2H 7LV 3|
B)
kR | CHO #fR 0. 1, 3. 10 mg/mL. (+/-S9) B¥ | Lovedayet al.
W - 1990(B|! 7 X v 8]
)
CHL #Rja 2,000 mg/mL, (-S9) &t | Ishidate et al. 1988;
¥@E. 1996 (B 7
. LV EIA)
M b hERBM Y 3R | 72 M. 50, 100, 250, 500 pg/mL, Bt | Monarca et al..
‘ (-89) ‘ 1991(BH] 7 L3
. )
0.5.5.50,500 ug/mL. (+/-S9) Bt | Lerda 1996 (BB 7
UE
sk defs | CHO #if2 0.1.3.10 mg/mL., (+/S9) Bt | Loveday et al.
SRR 1990(BRB 7 L v 3|
. H)
T EH t  HeLa #l8 1 %.0.5.5,50,500, 5,000 pg/mL, | 4% | Lerda, 1996,
DNA & (+/-59) Monarea et al.
B 1991(BR 7L 03|
A)
BRER | ~NLRF—FB 62~1,000 pg/mL. (-59) [t | Heidelberger et al.
SA7/SHE 1983 (&R 7 Ly 3|
)
in vive
EEE | vawPa oz gEoirs Bt | Goncharova et al.
| BeFEZESA 1984(&RB 7L 03|
ER )
F#rEE5 (B3 AM., 1,000 ppm ¥ | Foureman et al.
EEREREE 400 ppm TEHE | 1994(BE T X5
: H)
g B6CSF,#i~ 7 25 | EIEARE (BE),39~194 me/kg B D | Goncharova et al,
BEAERR <8 (75 - DMSO.5 &) . 24,48, : 1988(BH 7 LV 3|
72 FrfinE )
PR L (BE) 0,438, 875, Eaff | Shelby et al.

1993 (R 7T LV 3]
)

MEEERBOERIE. HACZBIBRORRIZHE -7,

1) CERI- NITE (B 7) il, 24 FAERCARCKST btl‘ﬁﬁ:ﬁ*%?ﬁﬁ%htbh

74

EREABEORBIC XA HBMNSH S & @ Shelby & (1893) OEHEEIHLTWS,

4
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(4) EFCBH2E |
SRROFMEHEV T, BET 5 MARAFTE BP0k,

(5) BRNOBEIC & HFEMES
DMT 22T, CERI- NITE iZRERZHEBO NOAEL 2#7 v Mo
% 96 B RIEAIH 55805 5,000 ppm (263 me/kg 4KE/H) & LTW5, 3
BAMERDWTIT, B6C3F1 ~U XRRTF344 7 v b 103 BEREEER G,
BRCHREGICEE L EEREROEMEIRO LTV RVE LTWS, £FE .
HEEBRICOVWTIR, 7y PERAWREEREIC LB 1 R4 - AEEHR
" BRC, 5,000 ppm (HBRVEOEREARH) U LBEHOREMICEELEDE
EEIRDOLALL LTS, BEERICSVWTIE, B TWAEF—4 5
b, DMT RBEEEEZRELVEHBFLTNS, (ZE T)
© DMTZ2VWC,0ECD SIDS Tk, 7 v MZEIT 5% 0 LDsp 13 4,390 mg/ke
- EEDSDL 6,590 mgkg BEEL LT3, Ty MBIT5 96 ARIBERER
BICB 3 RERMERICES% NOEL * 313 mg/kg AE/B L LTWVW3,
BRSO T, TR BAERRVE L, BEEEI SV T,
DMT iZBEFEMEZF S RVE LTWS, EWEEIZOVWTE, 7y F2AL
T EMBEERRICE T 288 © NOEL % 636 mg/kg 4AE/R R GIREIM O
NOEL % 152 mg/kg KE/R & LT3, BEABHIZ OV TOIHMITARWE L
TW3, (B 33) '

<BESM
4. PTFLT)a—] (DEG) .
CERI DBEFLEMHZLMEFM— + (B8R 9. OECD 0% 18.H SIAM
(2004) Tl S NI FIHIFHESCES (3R 29) XU EU @ International
Uniform ChemicaL Information Database (IUCLID) @5 —Z ¥ v b (&R 34)
R LU,

(1) HpHEhE ,

HED F344 7 v M UCHRRI L7z DEG 2 EEENH S (50 mg/kg AE) ¥
5. REBIAECTICRTNOREED 85%, EFNS 0.7%., MEEFO—
BRLiRER & LT 6%, #B#k (IRR5. Bk, k. $RN. 8. %) ROMmK
Fh b 3% RE SN, DEG (50 mg/kg (6 E) 20 ITHRNBS5% 6 B
M TIZERPIC DEG BEEED 61~65%EHHTH S 2-(E Frddx
b2 S)ERBRS 33~37 %8k S 117z (Mathews et al. 1991; B8 29 L v B[H),

(2) ERBMIBTIEE
EREVEZAVZRORESICLSFERRO S b, HEBHEY NOAEL DfE
ZRBOLNTVARRIZOVWT, EV-7T LRBRERETT,

1 HFE, DEG BREARO PEN ORMBIIIER ShThinendE e Lk,
: 38 ‘

41



FIV-7 DEG & NOAEL %

BmEB | HE et | NOAEL % High
. (mgfkg {£3/A)
S24E% | B0 LDs : = 7R 13,300~23,700 mgkeg, Ty F:12,565~15,600mgkg. 7 | B8 9
e ¥ : 4,400~26,900mg/kg, EME v h:7,800~14,000mg’ke, A X: 9,000
' mgfeg, = : 3,300 mgikg
K## | Sherman 7 » © (MEEE 5 | 1.0% : WKER O RN NOAEL:150[# M | Weil 1949
E&EE | A BRERE (0, 29] (B8 20 :
0.015.0.062, 0.25,1.0% : v 5A)
0. 11, 46, 150, 850 mg/kg :
&E/R)
328M .
Wistar 7 » b (M 10 | 0.17%ELE : () yuBEoR | NOAEL:105 [ 3 | Gaunt et al.
VC/EE) RS GRAER 0, | SR YD ' @ 29] 1976 (&8
0.085, 0.17, 0.4, 2.0% : | 0.4%El k: (#) Wi E({k (R 29 L B3| R
BE: 0,51, 105, 234, 1,194 | &38m)
mgfkg KE/R ., #E: 0, 64,
126, 292, 1,462 mg/kg
&R
225 A .
7o b, BEREGRE | 200 L BN (EHE | ik L Fitzhugh and|
1,2, 4%) WM LB B DR & W Nelson 1946;
2 £/ LTSRS 5 L it (B 34XV
(mg/kg KF/BEM~D | L TW3) 31 R)
BAEOREBARL) SREH  RERE, BERES
: OB, FRE U RRORE (3%
A
Carworth Farms Nelson | 4% : B#ft&ER (8., %), % | NOEL : # 1,200 | Union
Z v b (BERLHEY. 2 A, | BRAE (BE. 140) [&® 29(2% %% | Carbide Co.
1 B, JEHES 156~20 [T )] 1965 (B
18) ., RS (0, 2, 4%) 29 L b EIA)
90 B~24H
BHA | F344 5 v b (MRS 50 [T | SWBOENBAAEICETEE [®mR2L Hiasa et al.
i ) Hok#s (okdo, | 2bhT., 1990 (B8
1.25, 2.5%) 29 L0 3
2 409 A)
(mg/kg -/ B BEAL~#
HTBIirFy— 2 B8R+
SEEBMEIHRTING)
45K+ | Swise CD-1 vV R (k| 3.5% REHOEER, FHERER | M Williams
AR | F40 T/oHREE MRS 20 | CTEEEROMAD . XE~R7 | NOAEL: 3,060 | etal 1990
% - MR EE) HOKEE (0, | %) ORRERS. AlEE | B8 20] (B8 29 &
0.85.1.75.3.5% : 0. 610, | BM OB HERFOIE BRI, VE:D
3,060, 6,130 mgke (£5H/ | WEFHHEFE, nEH
B)
B ZFECET T A, ME AR
W7 E~REHMS B~
HERESTBES 3 A
CD 7 v K (i, 25 IL/#), | 4.0mL/kg KE/ALLE : HkE | NOAEL : 1,118 | 8/ 72,
BMEEDEE (0. 10, | #m (89, (F5h%. %642 | Union .

10 MimarE
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4.0, 8.0 mL/kg/A : 0, SEE (BRI ) [(#E 29] Carbide Co.
1,118, 4,472, 8,944 mg/kg | 8.0 mL/kg #H/P : FE1-, FFE | NOEL: 1,118 (i | 1992 (&K
*®/a) R ORBEFREZ 4 TERNN, | B, RaEl) 20X 03 A)
iR 6~16 B, @ik 21-B | KAESMDE (S5 [BE 72]
[habilh HEEHE., HERGSRETHEE

OFGEE (BBIR)

NOAEL &%, [ INIZR LS BXRICfE 7.
DER 2913, BRRTPEHEZELTEL0 DEGO—HERBENEILERT=—d—21L
7. s '

(3) REHEHR . |
 REFEERBROBROBELRIV-8 LT,

FIV-8 DEGORIEEEGER

REA | e | RER A | sz | 148
in vitro
HEiRRE% | Salmonella typhi- 0, 5~300 pmol/ L —F, (-89) | faft Pfeiffer and
=R murtum TA98, ’ Dunkelberg 1980(%
TA100, TA1535, B 20 X V3
TA1537 TrArFa—varE 0 (), | B | B 35
100, 333, 1,000, 3,333, 10,000 pg
[ FV—1h, (+/-89)
S typhimurium 1.0, 30, 10, 30, 111.8mg/ 7 | E&fk Union Carbide Co
TA98, TAL00, L=}, (+89) 1984 (Reports
TA1535, TA1537, 47-20) (B8 29 X
TA1538 Y EIA)
SOS#E | E coliPQ3T 10 pL N=3ES Von der Hude et al.
1988 (B 29 & Y
318
WET CHO #182 HGPRT X | 30~50 mg/mL, (+/-REEMILR) | BiE Union Carbide Co
ZERER | H% 1984 (Reports
: 47-94) (BH 34 X
- b5 8)
ol | CHO #iiR 30~50 mg/mL, = (+/-89) &tk Union Carbide Co
SRS 1984 (Reports
47-94) (B8R 34 &
. hEIA)
AT CHO #8z 0. 30, 35, 40, 45, 50 mg/mL, 2 | [ Union Carbide Co
BE B (+59) X i, 8 Bt 12 Fef (-89) 1984 (Reports
3 47-95) (8 29 X
Y 3R

BEEURAROBERILT, HADCSRIXBRORBRICHE -7,

(4) E MZBHBEE | |
EMOWHEE LT DEG AV, TOKAE CREER UL RE &I HIAR
WS SN TRY . DB BT, B, B, B, TR L RAERER O
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BRIz T AEELALNRTNS (BR 9), ~"AFIZBWT, DEG BBALE
7E RS /7://u/7&ﬁmbtisﬁ$ﬁ®%k%;mﬁ%xék
AETBBELEEHAEZRE LW CiX, DEG O#ESEE (estimated
toxic dose) O HREIL 1.34 mL/kg (§EFH 0.22~4.42 mL/kg) Th -7, DEG
BRIBALETE I/ 720 vny 72 BRL, o, ERERORVWEY

- HIZBWTiE, DEG OFREDHAL{EIL 0.67 mL/ke (0.05~2.48 mL/kg) T
&;ot (B 73)

- (5) BASNOHEEIZ & Z8MES . '

DEG 22T, OECD SIDS Titif - HBE* BV BRI RELSEHRER
KRBWTEBBSEEER T Z L RREh, NOAEL # 105 mg/ke/B & LTW
%, MERUYEIE DML BV iz in vitro BREHERES (89 fEtE(b) . T
EBERER LA EZRRRBRIIRE T oz, REKIBRLATY
B0, B kﬁé%ﬁh&@ﬁ%itmabrméoDmamvvx%mm
7o 2 HAERITE VT 6,130 mg/kg IKHBWTAT7 Y74 0 O HEEB KR OEY =
D OEFREREAD Lic, vV ARVT v FERWERESERRICBWT -
1MMmM@%EZéﬁ§TBE®¢EW?<%%%%E&Eﬁﬁ%é%ﬁo
(ZER 29) :

<BE>T
5. Yoankgu §x9/—w(WW)
OECD D% 26 [ SIAM (2008) THH{l & 117 FIHIEFAG C 24 (%F’? 11) I
KESEEREFEWE (HPV) Sy 1 rro7n /S ARBOWTHRE EPA
OPPT (Office of Pollution Prevention and Toxics) i X ¥ L ¥ a—Xh i
screening-level hazard characterization (2007). 72 7% (test plan) B}
2 R b= U — (robust summary) (B 36) 2B L7-,

(1) FAERE ;
- MERED SD T » Mz UC ERE L7- CHDM (cis!trans=3:7) QOB[EHEIE O
&5 (40(HE) . 400 (MERE) me/kg RE) T3 &, HILEDNLEPHICRIN S .
48 RFRILAPIIZ 95% R RHFIZ, 2.5% BNFEHICHE Shi, RPAH#MITI 7 o
~AFHF VANV RUBEUTUW-E FaF Iy AFA) v o~ A RV ER
Thol, MFFIZIZCHDM R (4-E FuFsAF L) a~dd oL
RUBBARE S, mFP»5D CHDM OFEEREIL 13 54 Th otz
(Divincenzo and Zieler 1980 ; M 11 X v 8| H).

(2) RERBMCHTIHE
ERBE RO CROREIC L A EERBRO 5 b, HE/E NOARL g
EBRRONTVLIRRICOVWT, RIV-9 CRBREROBPEE T,

1 g, CHmamﬁmmﬁ@Pﬂwoiﬁkmﬁménrw&wtwa%eLtn’
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F=IV-9 CHDM D NOAEL %

e Fik | HE NOAEL % Hi B
' (mplkg K H/H)
AEE | Fy FQOE FARETEX #0 LDsp : 3,200 | Eastman
& IAAED . BEIEN®RE, | 6,400 mp/ke &E : 5 LR | ~6,400 [BR Kodak Co.
(400~6,400mg/kg HE) . | LLAIC 1ILHEE, BETKROR | 11, 36] 1965 (BB
Bi[A] ' w2 ' 11, 36 LV
31 )
R#E#H |SDF» b, (HE12 [0 | 12,5 mg/mL : FBL(2/22) (MR | NOAEL: Eastman
E&EME | 10 /D BARE Bk | RIKGRER BERCIULE | 479 (#) . 754 Kodak Co.
: #0.4.0.8.0.12.5 DRY BERCEERNOR | mgke FE/8 2000 (&
mg/mL : 8 : 0, 256, 479, | 2> HERET.RZ 78 | () [BR 11, 11, 36 kb
861 mg/kg fRE/H, #E: 0, ' 36) IR
440, 754, 1,754 mg/kg {& :
#/R)
13 AW .
AL - [ SD T b (MEEEE 120 | (45 - RAeSE] NOAEL - Eastman
FBAE | B, KARE®CKT O, | 125 mgml: HTFORBIEET | 4£MEHE 1,360 | Kodak Co.
# 4.0.8.0.125 mg/mL: ¥ : | * (HEHEWY). EMEBICE L | SB4EHM 854 1996 (B8
0, 256, 479, 861mgkyg | L (&%) . £% 0~4 BOKE | &t 11, 36 &V
HE/R, #:0, 385, 854, | RUMEEMIIME OB, &% 0 479 (&) 515
1,360 mg/ke (£5/H) ~4 HOEFRIET (RE%H) 854 (HE)
XF 56 AAf~WE 48, | [LE%E] ' B 36]
#133ER 12.5 mg/mL : MR XiIFK/AFE | NOEL : 854 (F
R, AERCEEENEOR | MR VKEREE
&, HERNEL (HEHEOHEBY) | 1) BR 1]
NOABL &k, [ INIER LRI,
* R ERNERERL
(3) BRizHERR
BLREERBROBROPWEZ2RIV-10 1277,
£IV-10 CHOM OEEFHERE ‘
RBE | % | RRAH | #% | Hi
in vitro ' '
wImRH | Styphimurium 0 (DMSO) . 0.1, 1.0, 10. 100, B&td | Litton Bionetics.
TR TA98, TA100, 500, 1,000 (+89 O &) pg/7Fv— k. Inc. 1977(BR 11 X
TA1535, TA1537, (+/-89) VETD:)
TA1538,
8. cerovisige D4
S.typhimurium T rFa_—va ik, 00k}, | B | NIER 200%: (8
TA98, TA100, 83.3, 100, 300, 1,000, 3,000, 5,000 11 X v 31/
TA1535, TA1537, |pg/ ZL—F, (+/-89)
E.coli WP2 uvrA
4R | CHLIU MR 0 (7k) . 1,000, 2,000, 5,000 pg/mL, | B4 | NIER 2003d(&R
-1 6 F¥R (+/-S9) X it 24 BERR (-S9) 11 kv 5|5
P
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in vivo

RfatkR O |'SDF v b (EEEE S5 | 0 (k) . 500, 1,000, 2,000mg/kg | B4 | Covance
C AR . EEERa FHE, HRBREEORE, 18 RU42 Laborateries Inc.
R AL 2000(&8] 11 L b 3|
: ‘ R)

REZERROER T, HAROBRIXMOTRICHE -,

(4) EFzBHZEE |
SROFEICLSOT, BETDMRRIAF CERDSI,

(S)EWﬂwﬁﬁhxéﬂﬁ% ,

CHDM iZ2W T, OECD SIDS i, tb@%&&@%@ WBEALTUTFTD X

SIZELDTVNS, |

BOREREERMEIZOWVWT, OECD TG408 2> TEBENET v N2 H
V= CHDM o 13 BREIgKBESRBR TIL, RERAEREROB L bz
T, #IFEBR. MEXIIEOCRIECEERLD A A B, ETIBR
AREHERBERRFD L, ZORBICE-SE, NOAEL (X, #T 479 mg/kg (k&
/B ROMET 754 mg/kg (5E/B & B Lz,

AEFEEMIZ VT, OECD TG421 X TERS N T v M AV - AR/
BAEBHRAZ ) —= FRRICBWC, CHDM % 13 EfiAEE L= 25,
ERAEREHIUEFEREOBEIBERMB L LN, AFHEE~DEE L2
o, BRFEARREH THONRIFECRIZEIE, NOAEL I, HT 479
mg/kg FE/H, MET 864 mg/kg FE/A L HNWF L7z, 1,360 mg/kg FEIE SR
DOREHOER 0 HOFHEER VAR 0~4 BOEFTRIIHNBRL D Ed-
7ro WTNOREHIIBWTHMKEEN, BRECEN UIREEABREICE
EIBBRE 2o T, BTEBEORD & REYOAFRICES & AM/RE
=MD LOAEL & NOAEL IZZh 1 1,360 BTt 854 mg/kg (F5 & I L7-,

BHEEEICOWT, BohEBEEERBROBEIL. in vitrdin vive IZE 1
T, CHDM it BEHZETIERAN I L 2R LTS, £, %#h@ Rl I
Fﬁiﬁan&#otabfwé (R 11)

6. PvFE> (Sh) :
(1) EREREEBEOFME
B RELE RS BIERYBIKOBEEEREITE S LEWE & LT 20124

WZiT» R BREREEEMETCIL. BRABIZOYVWTIL, KBET VFE 0
w3 d b J:é%%m}uré%vff%uﬁiéahﬂ\f;w BEEEIZOWTIR, &
R - TREBREL R IBEERIAVEEL NS, BEAEED. BHE
B, BEENIHEROCHFREESOFBORENELS L O EBERRT >~
FE=NH V) TADT v b 90 HEEANEERRBROFT —Z 55, NOAEL i
FrFELELT6.0mgks KE/HTHY ., FRERE 1,000 (210, 8
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{Zi:% 10, ERAMEEFTENLOE 10) TRLE 6.0 pg/kg HE/RET ./5°
EOMAE—BERE (TDD) ¢RELE, (BR 39)

(2) BRSN OIS HFHESF .
EEE TRUTO TDI SRR EEL TN S, ,
SRR (WHO) SRBIKKEN A FT4 U E 4/ (2011) (B 40)
KEHTA FFA 18 : 0.02mg/l. (TDI: 6 pug Sh/kg {6E/H)
EREBAFERE (IARC) (1989) OFME (BR 41)
ZEBET VFEY S A—F 2B (B MoRt L CERAMERT RSN S B)
ERET FE I A—T 3 (B MTHT ARBAMICOWTHETE W)

7. Fle=2L (Ge)
(1) KRgHRE ' | .

Z v MZ 10.0 mg O ZB{bF N+ =7 AKEEIK 12(6.94 mg v = 7 AFEY)
ZEGEEARE LR, BER 4BRUNICRERD 73.6%, 5% 8 BRHILL
P 96.4% 3 RIN EnTe, BEHR SHEUNIZIZEA EFOF V=7 ANKRIN X
N, MFF <=7 ABEL 4 pg/mL 28252 L2, #E5 ABERK
BWT, 5.1lmg DA<= ABRRINZHERIT, FDOF <=7 ADE]

BREBEED 0L URMBTHo7, 2O b, %ﬂmé:}mtﬁ’ﬂzv—-'ﬁla s
%m:m%: BEETAZERTRRENE, (BR 74)

Z v MZ 100 mghkg DA Z FNAv=T AT b U A EERANRE LR,
RE5% 24 REMAICRSED 70%28FE S h (RPIC 64.8%. FEPIZ 4.7%),
BE% 5 AN ERERD 91.8% (RHIC 78.8%, EWHIT 13.0%) Nk
fr. (BB 74)

E MzBWT, ﬁmmaﬁﬁént_@Mﬁ»7~?A%wm%&wvﬂ?A
LE&WiE, BARTRIEhT ., RBWELS S/ L, BRI E b SR EICEE
T 5, BRIV v AIFEICEENSHEES A, XL I~4 B THA L
HFSN T2 (Casarett & Doull’s Toxicology 6th ed. ; & 61 L W 5[/).

(2) RBREBMI-HTHHE | .
ERBIY ARSI L BRI D 5 b, HEEE B EE T D
NTWBRRBRIZONWT, FIV-11 KRBERE2 R,

£IV-11 Ge @ NOAEL &

RE | HE R .| NOAEL & H B
‘ (mg/kg KE/B)

2R | BA LDs (ZEMEFAv=74h) : v 7R :6,300megkg, T k3,700 mgke | BE 70

Ef#® | Wistar 5o b (8, 85 | FERD (1280, FEE | 2L D &R 76
L | B 2000, HEE 6E), | BOEHET (208), - (23
' BERE (CRBEA V<= | A, BEFMOFE. LT, ~<F

1B B ERNC BN =0 A EKERET M) T AKBRCEMRLELO % pH 7.3 o,
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T A BIEF 0, 75 mgke
&®E/H)

24 MBS, R5ME 24,
26, 40 BREICEHE

77Uy FMEEBT (1238, 3238,
3638), MmPRFEEFMWM (28
W, 403R), hiks L7F=
fEET (1638, 2038, 2838,
328), ZVTSF=0I )T
VAET (248), FRU A
HEEARURY vy 8k
DON-FEFN-B-D-F a3
PR (2438), hiF=
VAT R—MEEE, ASTH
. ALT ®f& (3 h b 24 ),
migy - EBEmE (4038). %
EEHEM, FEEBLS (WTh
b 243) RAEEEELR (24
A, 2634, 4058)

Long-Evans 7 v b (HERE,
#8 52~56 L), fokirs
(Fr<s grriy
AN ATEEL
T b pg/mL (0.3692 me/kg
E/AHEY))
BEILRE b BRREE TR
5

REEGE (B 540 B#e. M -
360 B ¥y, 540 A#G)., £FRE

A T (#E:9~27 A, #: 33

B . FarbREERE (8.
FHaniaaE O (), Mk X
Te—NEE (HE) . EHER
kT Ao —ARERME (M),
F Ry ROLEHM (24~
4+, HEHERER) 9, R4
B (MEREZRED) | FFE-CofERs
EHEOREREM (MERR)

e LY

BR T

CD<=UA (B T10G, #:
651C) ., BRA®RE (Fr~
YBTrIUA S
U ATHEE LT 5 pg/mld
(0.3692 mg/kg FRE/
B))
BERLR b BARFEE T
E

EE{EA (BE : 360, 540 A#,
540 B, ATFRET (B
18 A #R), FhPREEE,
FOnsaME O~ (i)
MEEEREEFOHEMAR L

ALY

&R T8

Lewis 7 » b (., 6 3,
HRES L, MBI IIL) B
HEs (S n<=y
A ;150 mglkg KE/R :
Q13 AR EXIT@4 R
M5 0% 9 B RE
LEUHE). 138K

O - ERED (8L |
HERLS (12BLE) . F
EEEURAET (10EE
) | mFs LT7F=H
m, M REEIEM, @
wy A RET, L%
FA7IHEET, AST R
A, ALT L&, Oy B

CEBER, FVvTF=VIY
75 vARY (Wihb 13
A) | BERET RO
FaYRY 7 OEKY EE
w3, LRERERL. F
ERRE

@: 30 (1/50E), fAks L
TF=mM (1338). BuR

w0

SR 79
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HMELEDI FarFYT7TORE
}'t*

FAY/S Ty b (@, &8 | B _ - | Em#kRL #H 80
10 [5) . BAEH SR UK | 89.8 mglke HRE/R : JEL- 9,
BE (TRBRES Nz b | RERINERD*,

7, {B#5 : 0.9, 8.4, 89.8
meg/kg KE/B, k14, | ok

17, 169 mg’kg KE/B) | 17mg/ke KHE/ALLE: LD,
1338 HEEEINEND 0

169 mpfkg /A < FR M EREM;
P

* FEEOTRARL

OEENERERL

1) B—HRORBRTHAH, NOAELIXRETE R,

2) FEROR S AL 10%OFHFELT B '

'3) BEEORWNS L — F3+~4+ICRB-oTHEIT T L, BRROEEICOWTHRESR L HREEL
ORCHEREERL,

1) ETOROEIEF V<=0 5% 032 g/g (RER) S, HEKOFAv=U A—BHE
BERRIT 19.2 ug/kg BE/R GBI,

5) F#aOREE 4L 10%0OFHEE B

6) FRARERE LHERBSLD (1388,

7 BEMIC B L~ =Y AR pH 7.3 1T FH

8) 89.8 mg/kg RE/BIX LR 5L, 8.4mgkg HFE/BEREE 1L (WP bRERK 4 BRI
P). RREE 1IE (REBSTEA)

9) 17-mg/kg FE/AE 55 T, 169 mg'kg KEBE/RHFERE S I (W Th RSB 4 3BRLA)

10) 17 mg/kg HE/BRSHIZ2WT, RERLH 3 BMALATRE LWWEERENEORD 5D
biv, BT DTy AW, REHM4BRUREETETLLS v MTOWTH, B

T HREERIMROEMARD b, ,
169 mg/kg H/BHREFITOVT, REMLH 3 BN TR, ZIZEERMRED ST,

EFELET vy MZOWTKRO 5 BETHRARE L AEOKERNEXBS b, 0%, &E

HINRED bR ok,

(3) RESHERR - |
SROFMICBN T, BETIMRBIAFTERP T,

(4) ERI-ZHBTS2EE

FRN=w=0 AEEBERLZE MNCBERE, BB, AR, BBEE, 20,
BAET. RS, BHEEE, FEEEXRALNTE EWV O BRERNEHERD 5 28,
ThbEOBEDH L, BRSNV ey ARVTELS V=7 5D LOAEL &%
NEN 0.9~6.7 mglkg KE/BRV0.7~23 mgkg HE/A L ShTW5 (B
81), ' :

E MBI AROERED B A<= A0 TDLo (/A PER) 184
“C 1,614 mg/kg K E/22 8. ZETIE 1,660 mg/kg KE/LTHTH Y, BlEDRE
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K& LTRERRER, B, m&&vﬁﬁﬁwgﬁ(%ﬁﬁxé SHERBE R
FE) BHEEINTHW3 (B8 61),

BREIZBWT, 36 mg/A (0.58 me/kg FE/B 1) OEES =7 2D
REENTAT 4 r—va v LTHR 6 ERRA LSBT, 2K,
B, X R, REHREEE, R, STRE, BEESRE LKL, 0%,
FSEROBRBEZFRIELEZLOD, IO DEROKZRIZD LN, HRRUK
MWEZHRLECLEZLWSHRERDHD (BFE 70, T1),

(5) EMSOBBEIC&BEAES ~
SROFMICBNT, BET 5558 ii\i'@%&motu

8. “BEFE L : '

EAOERARD PENBIROSEBCHEMA L LTHERAESNS BT % Vit
FTMETIERNT &1 FMERRE ;T HE TR WIBETF ZF L ICRE L,
REE LEPHOREY X 7EME (2010) (R 55) RUEA Y Fj8Y X
7 5EEE (2011) (BE 56) #BRBLE,

(1) ERBRE :
TEBETFE B 025%DBETHIIEMLTS v MoiRE (BEEOT®A
L) LR, 7T BERTRERD 2% RN ERIcHt s h, Z0ELAYR 2B
OB TH -7 (BB 63) . Ty MZEBLT ¥y (PR 05um) % 10
PREHZEDRE (125 mg/kg FE/R) LR, KROF &2 S B
DY rEBETRDEL AN, RO TREBRERE, Bz b H 0., /N,
T THEMIH LR, LRSI R o, EKNA~OBRD ARITRER
D 11.9% & RFED b, BPLRBEOEBEZIRAL TS 6.5%BNEIN S hi-
LEEINTVWS, (B8 47

(2) EBRRMIcEIT2E
%%%%%%wtﬁm&@kiéﬁ&ﬁ%_owr ZIV-12 CRBRERD
MEERT,

CRN-12 —EEF 2 20 NAEL &

HE | K - NOAEL & Hi g
; . ' ' (me/keg KE/R) _
fiE | BOLDs: 5y FRT~D XL HIT 10,000 mg/kg 4hE | B8 56
1 : .
R#E# | B6C3F1 U X (& | Bril., hEMN~0FE2 | NOAEL 13,000 | NCI 1979
Stk | 50 FL/RE) . EAREY (0, L. dEMiciRaL - | metkg FE/RER (&R 55
0.625, 1.25, 2.5, 5, 10%) B (10%%Z%®HE) | Zv3E)

13380 : L E[B8 55]

“RE (BR 7D CREAEOBRER 62kg EEENTVAZ Eh b,
36mg/A+ 62kgAE =058 me/kg FH/R EAH L7,
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T2, FEHEN~OEER

Fischer 344 ¥ » b+ (Mf&E NOAEL: 5,000 NCI 1979
% 50 ML/E%) . BAEHEE (0, | L, sAfkcBEi L mg'kg (FE/B TR (B8R 55
0.625, 1.25, 2.5,.5, 10%) B (10%z%RHE) | Zv3R)
13 388 Ll L[S 55] :
Fischer 844 7 v b (M | A7, (KEH. AH~OHE2 | NOAEL:2,500 NCI 1979
£ 50 [G/E) BfEE, | L mefke/ HRE (1 55
2.5, 5%) (5% %83 L | Tv3 A
103 R F[BRE 55]

Ficher 344 7o + (MEHE | - &7, £E, n¥E, WKL | NOAEL:2,500 Bernard et
% 50 IE/RE) . RERS bR ~DER2 L mgfkg/ A RE al. 1990 (&
(TiO: THBELE-ER (%MD TRITHKIBTR | G%EHRI) L | Bss5Xy

(TiOz 28%. BE 72%) | B4 bl (26/50 T, S48 | F[&B 55 518
#0, 1, 2, 5%) FREEICE PR,
130 A TofHh, 1, 2%BETERRET
BB bEHTERE
Lick 25 . 5%H TORIFHR
BERORERITHERE LTEHE
BlrWbhoid, HEEr0E
EERL, EELE DRI
ReoMBEEREORESRT
| 5% EE L HBRTIEERT TH
D, BEIZIIE LB
< fe LY Ehit.)
TATy b (2D, B0 | —RRBSCERSRL, B2 { mRLY Lehman
#E (0.6g/R) ~OEER L ’ and Herget
‘| 390 B8 1927 (3R
(mg/kg FE/H B ~0 55 L 9§
REBOERRL) )
U (200), BAKE | RRBSCEREE L, H8 | 28RS LY Lehman
(3g/H) ~DERRL ' and Herget
390 A . : 1927 (BB
(mglkg 18/ B BAT~O 55 k93|
BRMEORH2 L) J::))
F= Q). BRES | —ARBSEBE2 L, Mk | Bl LY Lehman
g/RA) ~OEERL and Herget
390 A . 1927 (BR
(mg/kg £E/A B~ 55 L 93
BEEOREERL) )
4% (1E), oHs 9| —BRESCERSR L, B | oL Lehman
g/H) : o ~OEE2L and Herget
390 B4 : 1927 (B8
(mpfkg £ESA BAr~D 55 kv 8
BAMORBRRL) )
A | BECSFL =02 (S | MTixFRBOMBMBED | S8 L NCI 1979
% 50 /), REHRE (0. | BEREFELESERAERD (&8 55 &
2.5, 5%) hiets, BERBIZFEERL T
| 103 &@Ppa |
(mg/ke 558/B Bfr~o
BRBOREERL)
TFischer 344 7 » b (Mt | HCHBRROAHMIIE, # | mE2L NCI 1979
4% 50 TC/RE) | BAEIRE (0, | THRRBRO CHBRBEEX IO (MR 55 &
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52

2.5, 5%) RAERITFELMIMAR, #ET VTN
103 &R R ORERCER2BSE
(pkg BE/REM~D | ARZDRER, WIRLER
BmEAEORERRZL) EOHLE TRk,
Fischer 344 Z » b (HEEE | 130 BELAFLTHHD L Bernard et
% 60 IL/8). REHSE 10/17, 10/16, 18/16, 22/25 IG, al, 1990 (B
- {Ti02 THEELLESRE | Mo 16/23, 712, T/16, 17/20 55 X b 51R)
0, 1. 2, 6%) UE b BB B i A3 2 B,
130 &R/ TORLERIED SUHTER
(mg/kg KE/R K~ | ICEdofe, LEL, REHRM
BEBEORERL) PIZRECLEZ v FEEhics
KTHD L, HERREEROMN
‘ TR Ui R iR b T,
NOAEL %%, [ IR R LESRIBICfE- T,
D) BE—ARORBRTHHH. NOAEL ZRETE R,
(38) RizHHEFER
HEEERBROBREOBELEIV-13 ITRT,
£NV-13 ZBILF2 o OREEHRE
RER | P I BB | gz HfR
In vitro ‘ .

REFR | FAAXIFTRHE {(+/-89) Bt | Dunkel et al. 1985,
HRER Zeiger et al. 1988 (&
. B 55 X V5l

R (+/-89) B2 | Dunkel ef al. 1985
(BRE 55 I EA)
= A D oY (+-89) et | Myhr and
(L5178Y) " | Caspary1991 (B8
55 £ Y 3|R)
Sy I BEKER | (-89 =313 Driscoll et al. 1997
: #E (RLE-6TN) (BE 55 XV 3IE)
DNAEE | HEE (-89) [ | Kanematsuetal
|- ' 1980 (BB 65 LY
31 /)
- O A A (-89) Bt | Pooleetal 1986 (&
{C3H10T1/2) M 55 X v3IRE)
EHR Z v R R (-89 Eetd | Tennant et al. 1987
DNA &% _ (B8 55 XV 3|8
DNA AR | b hHHREESERE (-89) B4 | Lemaire et al. 1982
DRE (WI-38) ‘ (BHE 55 L v3EI@E)
BEHR | Frd=—XNnBR | (+-59) Bt | Ivettet al.1989 (B
" Z—Hpk B 55 L3518
- .| (cHO-WBL)#ii2
R fs | Frf=—X AR (+/-59) 2t | Ivett ot al.1989 (&
SRR | ¥R B 55 Lv3R)
| (CHO-WBL)#EAR
Fyfo—X LA | (-89) BBiE | Luetal 1998 (&R
& —JiK (CHO-K1) 55 X v Bl )
' _ 49




BT

7N Fpf =R AR (+/-59) Exi | Miller et al. 1995 (&
% —BRBL(CHO-K5) & 55 L1 31/)
baili) .
YIT bR E— | IR (-S9) i&d: | Rahman et al. 2002
BEAEAR : (1 55 L 03IA)
F i f Z— K NBR (-89) Bl | Luetal 1998 (MR
#—JiR (CHO-K1) 55 X b 8| /)
il
in vive
Mtk | auPansx BoREsXirEs BEft | Foureman et al.
EFERA 1994 (#H 55 kY
ER g1 H)
EfRE | varPeonsx go&E Bt | Tripathy et al. 1990
RER (&8 55 L b3 /A)
DNA#EE | 7>+ (FF#R) FAnE RS B4 | Kitchin and
Brownl989 (R
- 58 X ¥ 51 )
BufafkR | vUX (FH) RERER R fefE | Shelby and Witt
w 1995 (&8 65 LY
31 R)
wskiE | v U (BhE) EERRE fatE | NTP(BR 55 X b 3|
Sy EEER )
INEE <X (B i Dl E R B4 | Shelby et al. 1993
(BB 55 X 03IA)
A (BH) RS f&t% | Karlsson et al. 1991

(SR 55 X v3lA)

MESHEHRROBRIT, HAOSRIMORERITHE -,

(4) EblcBTAEE

BOBER BT 7 28/t

CEELEZLATVS, b MR TEME

FHH450g (1R F) 2ROBRLUTCHBE~OEERR LN WVEE 24

REFBNICERE s e REB RS TVD, (B 50, 53, 54)

(5) ERSNAOBBIIC & 5 5HESE
- RBEAMToTAEEVEORE ) X 7 FHREICB VT, BRSBTSV T,

- REEEOCZ v FORBR»LE b ZEETF ¥ 2O NOAEL 2,500 mg/ke/
B Pl (BEBORNoIERAR) BEEEOLIRLERNEOMALHETL,
2,500 mg/kg/H (F# L LT 1,500 mghkg/R) 2 EEHBECRETSLLT
W5 (B8R 55) . .

FAO/WHO & RI&MBINHEMFEEE (JECFA) X, 1969 Fic _MbFZ v
D—REBRFEE (ADD) % (&R L72v (notlimited) | EBELTWS (B
F& 62) ,
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o, PENHE | |
PEN 2 b O OfE N BAUEERBRPIRBEL TV S (B8 1.37.38),
RV-14 TREREZRT,

FEV-14 PENHHEYOEMEER

BB | mm #E 0 LDs st
2EE | CDEDYZ » b (HEkE 10 [T/ | 5,000 mg/ke (REREFICHET | 5,000 mgkg k& | S8 37
|8, BEEDSE (2500, | (LI, H20m) RIS 37)

5,000 mg/kg {&5E), BEE

CD(SD)Z » b (Jfkk 5 G/ | 5,000 mg/kg (REBRERIZFEL | 5,000 meke 5% | $E 38
B, HHEN®RE (5,000 | (ME2PU, BT E[BH 38]
mg/kg KE), BiE '

BOLDwix, [ INIZRLESBIIBICH ST,

V. MP—FERYSpEOHEE—BERELSHRFELOLE
AT RERD SEMEIONWT, BEAFTELIMRIESE, BAWE
TERENHARER O —IRREZRE L EE— P ERE L TDI &0k
R E L, BHECET2HRIOV I, BRNAOBEIC X 3EE T
AHEEZEICBRL,. A—0BEEHRBRECHERENORRIBBITL-TER
5 NOAEL BHMr STV BB IR b EVEZ AV,

REREL TS PEN®RIL, PENOLOSRBIEN L AR THS,
Fir, WED PEN OBIEIZIX, £/ +v—& LTI DMNDC EREG O 45 A
WHENRTWV D, AFTERRAIARLEOEHART —Fi1. £ LTH
EHEPETHREL TS PENEHORERERBRBNE LT —F Thoc T

b, AEFEES L LT PENHOKABICOWTRAECEIT 5
MDREEETRN L, , .

- S, MAEICKITS PEN £/ ¢ TR MIEROBE - FBA%KIKC
DWT, PEN LIAD RS %5t PEN 2R & T3 AR EEORAEIIAE
BEELZETD. BEFOSWHNICHE L2BEHRR, BHYEN L0 ER
CREHEET MR EEETILNERD B, -

1. £/ ¥— .
. DMNDC R EG IZoWTid, A~ —F& 20 2 3B TH D, IHHR
- BRERRETFTRETCh - b EVRHTR{EIXDMNDC i2é - T 0.01
mgkg, EGIZH > TiX 3.1mgkg Thotz, B b (KE55.1kg) BEZOR
CHERTAEBIIETPENBARLEEL, Mo, b BRI 22 TOA
g (Bdh 2kg/ A/B L{RE) P PEN BRI EML, 0O PENSARM LK
HTRERYOE) v —BEHT2 LEELTRTN2—BEEREYRE L
2. = OFER. DMNDC iX 0.00036 mg/kg AE/B, EG iX 0.11 mg/ ke &H/
AThoTo,
DMNDC iZ2W T, EEEEEIRDLATELT, AFTELEEBRO
TR LRV NOAEL i3, 1,000 mgkg KE/B (T v MRER SN - £RHR
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AEMHFEER) Thol, EGIZoWVWT, ERAMEBEUTEEESEIED Bh
TELHT, ARFTELEEFROP TR HEY NOAEL i¥, 40 mg/kg HE/H
(7 v b 2 ERREFREEHAR) Thots,

DMNDC R U EG OBEHRBRERISTRRHTH 2708, Ric, o d
® NOAEL L R5FH%2— A EREOREM & ZHET 5 L, DMNDC izoWn
Tk, NOAEL i3RsFH2—BBREOREIEDK 280 TR Th-o7r, Ei-.
EGIZoWTik, 360 FTHhoRl, BHEBRERIISTFARETHY., &
HTREMAYD EG BAEHTIERELEZ LG, NOAEL L ERBO—RE
BEICIEEVRERBERDS LR SR, U END, DMNDC KU EG @
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