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I. &=

B EEFEEE TR, VA7 BB ORISR 2 21 TR AR AR 217
IUED, H O OHWr CRAMEFRETM AT O EEEZA L TN D

Z OB HEHl OB RIEIZ OV T, IE@@%A@%@@k%wk%z%M5%
O, fEFEEREOHIEOLEENE NS O, FHli=— AR FRHIEmW B S D D
OFNG, BIEEMETMOBEERFEHNEBZLND SO E EEEEMFHES N
BEL, EENSOER - EWROSEEREE{To1- LT, BRALEEEENRELT
W5,

BB AET AT 7 VAT 2 R oW TIE, 2011 4E 3 H 31 HOH 376 [Hl1&
MMZEREBEZIIBWT, HOoBMEBREEZENOAZIT) Z L2 RE L, [HFRINELAZIT-
7ot%. 2011412 A 22 B 413 BIRMEEZERITBW T, {LFEWHE - (F4WE S
FIAESICBWTHEERE T I LS NTELDTH D,

I. FHENRPEOHE

1. &R - A&
T UNT I RE, TANRNGXUREGEEEE T NI A I btk
e i A L - pﬁfﬁﬁ“é Hﬁfiﬁkémzamza HoE=Ax 2 *7~1|:/\¢%T HH—

@*de’/\tk%;’\‘?*z; = BE,— Em

SHH

Flo, FLUATF I REH ANapfii|ic %aizhé D
7 1) .7 2 k‘l*%»;’\ (JECFA 2011&)

T IONTIREBERESEDLLEERI T Z VAT I RBREL., DFEECHED K
U727 VN7 RELCOTEMARE LT, Rl ekl Z gl
FLEHER- AL R RA], REREEEA, S AL X AR R R VSRR D

S N L R o SR 7 5 N oy & SN (51 - SN 1] (1)1 SR o)
LR Tns (NRENREMEEZES 2005, REEE 2011, EHMOKES
2011c) .

ﬁr
Li/
H
CP‘-/
Nl
)

2. &% -2 FX - HFE - BERX
— 4 T IUATIR 4L T UAERT I F)
IUPAC o <4 >2- a7 IR
< JL4, > 2-propenamide
CAS &%k No : 79-06-1

A 2V : CsHs;NO
AR : 71.08
FE1EZC . 0

\)LNH 6
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3. PE{LZrER

- PRIR - BRORE R

- Rl 84.5°C

- Wbt 0 87°C (0.267 kPa) | 103°C (0.667 kPa) . 125°C (3.33 kPa)

- ZKSJE 1 Pa (20C)

- FERPAREE (ZBR=1) : 245

- gk 138°C (R

- FEKIREE © 424°C

< LLE**: 1.122 (307C)

- BFE : 1.13 g/lem3

« IK~DVRFRE** 1 215.5 /100 mL (30°C)

- F 72— IR GEUREL (log Pow) @ - 1.65~ - 0.67

< AR RO (MRS TR AR S 1L, BRIISE TG B R

INbEHEESIND)

s BRI EA~DOVRMRE*™ (g/100mL, 30°C) : A% J—/L 155, =X /—/L 86.2,
Tt hr63.1, BiE=F /L 12.6, 7 mukL A 2.66, NP 0.346

- T L 85 CEM A DB ST NCAHN DO EIZ L VML EAT D

(ICSC 2000, *IPCS 1999, **The Merck Index 2013, ***CERI2002)

4. HWAHE

(1) KK

Wik~ 777 4 —EGEHH (LC/IMS) HEIZ X2 0WERMBNTWVD,
KRB ZEET— Y o PIC@RLTT Z VAT 2 REE L, BRKKR A Z
J —/LCHIH L CEHRAE FCEM L, K TER L%, LC-MS/MS (R 7
47Ty AT L—A 41t (ESI-positive) . EIRLHHE (SRM) ) T
T 5L Z & T, B TER 6.7 ng/m3 x OVEE TR 17 ng/m3 TREGEFOT
JIUNLT I ROERSITVAETH S, BERAKIC30ng/ m3D7 7 LT I R
WIN U 72 3MEIGRER OFERIT 91% TH 0 | BIE, BEfREE IR THo T
(BRIR4 2011) .

%72, Zangrando © (2012) %, —#IUBEME &N F % H0E L7288 & E iR
sua~< 777 — (UHPLC) 2 L7727 VL7 I ROoH (ESI, &
2 mlz 72.00/54.90) ZFEfii L T\ 5, BARKOKR=T ey L7 7Y
AT 2 ROBEIE T, BMHEAR (30) 1%0.4 pg/m3 (GEAR 173 pg) . HHMT
8% (77 UNT I NEEHERNA 7 OVFEA JHHE 7 ¢ V2 —I1ZBT 2 5 [Ehdfeil
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20
21

22

EDOARMEERZE) | [\IRIT 5244% ThHh o 7=, ANEOREE (FEAFAZE) 13 - 2%
ThoT,

(2) Bm

BULH SN -RICBIT 57 7 VLT 2 ROERIIE, RNRAREZ AV
sva~< 77 =207 NEESHT (LC-MS/MS) RN A7 a~ w797 —EHi&
ST (GC-MS (/MS) ) iEDN e b IAEUZEH S Tuvd (Wenzl  and Anklam. 2003,
Zhang et al. 2005, 2009, Wenzl et al. 2006, 2007, 2009, Karasek et al. 2008) ,
LC & _R— A2 LA ZGEET 7 VLT I FEBERETE 558, GC &2
— 2T LT AT Tl — 0GB AT ORI T 7 VLT X ROFEMR(L %
LIZ\% & Téo ﬁﬁﬁi?ﬁ)ﬂ/ﬂi LC-MS/MS /ﬁk_'%’”' oA j‘/?fl]ﬁ%ﬂ (ion suppressjon)
AMIET 5720, XiE GC-MS (/MS) EIZBIT 2B EMMUNROLEE ZMIET 5 7=
DI —MRANC B L S, WEBEEYEME & L CIRMLIRERR T 7 U LT 2 ROV bR
%, (JECFA 2011b)

TIRESR DI Z BE & L7z HIETIE, BAATE 50 g OB L LT 2303 %
EThoren GEHD 2002) . o7V o ZICRIENR D72 < GC-MS DIEJE N4

THiuE, 5gUTETHEZES L THAIENTFOND KD IZmoTz, SHED
W2 X 2-1 17 (RMOKEE 2008)

2-1 ZRETV VLT S FRtiE (BMKESR 2008)
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@DGC-MS (/MS) %

GC =T LTemiriE TR, —RICRALKEERR & fafn R R/ K 2 AT T 7
JILT 2 RDE ’%’?Wﬂ:ﬁ)ﬁbﬂé Castle and Eriksson (2005) {&BWTif, 7
JYALT I ROFERILE L aE, RO LAVEE DsES GC-MS iz
WT, R L E 2 — L TSRTWN D, fiali Tl FEARE, Bt <
RFBBHI VO LERNMN) T LEFHT LI LICHB SN TEY (Zhang et al.

2006) . 2O DZDFESRBGEMEORMILE Y ofriEffEcL b0 Lo
s, £o, 30 I EIRERFETHZ & T, RISOBBMENRR D2 N
wEINTND

‘%%%ﬂﬂimﬁ%éf%\GOMsoMQ:é%mfﬁwﬁﬂéﬁﬁmhé7vwnv
7 X ROGHBAREIL AR > TV DN TS Lirbels GCHEADIZHBT DM
BICED T 7 UNT I RBBRSIND DERET D120, I T AT F o b
PEZRET D Z EICHERITEENSLETH S (Dunovska et al. 20068)

F. T77INTI RERIUDFEEZH D3 RueXx Yo 4= kUL LFEE
CBRH SN D REMERH Y . -k Fad v Tuabd= b, 3 RKpfkrp
i T e e e Ao AR I =t L /A P B M N PRV N 1]
HE2ERLIY LELSTIHIERKE ZN TS (Biedermann and Grob 2008) , L2»
L. ZORMEIXL Y BEOEWA Z 4 (Carbowax 1000) ZHWAHZ LIk, fi#
WTEDHAREMEDR DD & SNTWD, £/, mmFEAINVARY v 7 2 (high
molecular weight Carbowax) % T, JBESIF 2@ UICiH%E, At bEs 2
ICE-oT 77 UAT I ROBTIZ3 e Rexrv o t= M) LEFEHEES
ZENHRETHD LHESN TS, (JECFA 2011b)

LC-MS/MS ;%

LC-MS/MS #:i%. FIZ Rosén and Hellends (2002) 12K » THRFE I NTZHEIZ
HEONWTEY, £IbIZ, K2 RBRBEPHRE SN TS (Zhang and Zhang
2005, Wenzl and Gékmen 2007) .

WENL LT D D2 <0, EST 2V TV 52, ~Marin & (2006) 1%, ESI
DRV IZ, Ion Sabre K&JE(LZFA 4 {k (Ion Sabre atmospheric pressure
chemical ionization) ZHHEL TS, ZOHEICEY, 727U L7 I OIS
RS A B RS (LOD) %-0.03 pg/L i L, ESI & ik L CTHRE O
B LORETHETHZ LTI LTWD

Iux NI T4 —DAT T EHRTLHOIC, MS/MS LR LUV T
IN—=T f—< AR v~ 777 4— (UPLC) MBSz (Zhang et al.
2007) , B O LC-MS/MS & thig4 % &, UPLC-MS/MS 5i%, /EUEH#FI?@?’)?‘—
M8 L BT 7 VAT I ROEEDIZEIF 2 @b A 4 42 4E AT I Lfmé
S HicEDE UPLC I 7 KZHWHN TV D EERF (hybrid partlcles)

9
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itk HPLC Fetafl & i d 5 & HF A PR RERME 2R L w5

(Churchwell et al. 2005) , =% 7=, BRPLEH#ZL0-1.7 pm ¥ XDki§ % UPLC
777A€’)EHU\5 ETHE,. mWEAE XY BVvWEETO e~ NI T 0 —0hrE
ATREIZ L. WIERNZ (run efficiency) K UVrfERE (resolution) (ZHW THEL A=
VD B L EfH LB (JECFA 2011D)

®@RY ==k

WHRA T V== 7 @l KELI R MR X N2 #ERT D720, BERE
HEH  (enzyme-linked immunosorbent assay, ELISA) <o/ A 4k o H—7p &
DEYFHITENRG SN TE T,

Quan Ying » (2011) 3. M7 7 UV VA F T AT A4 I F

(N-acryloxysuccinimide) Z 77 L U TR LTI EA DV TTANET T =0

(keyhole limpet hemocyanin ; KLH) £O@ESEEHACT, U FL20E LT
BFonlzrsadar I Rog4 4K 7a—FAriitlkz T 27 UV T7 I &
v das s IRAY u”jTé%l‘«rly—f’c@rgﬁ—é—ﬁ%fcf lﬁ%%bj‘n (chemﬂummescent—E@L) ELISA k%
*ﬁlﬂLbf_o AT an——= 6 e8! 3 >
%E‘% ﬂﬁé?ﬂf_ ECL ELISA % T, IC501 ¥ 60.6 ng/mL, f?ﬁ/ﬁﬁfﬁ)ﬂ

#iPH % 26.3~221.1 ng/mL TH YV | BRI 18.6 ng/mL ThH o7z, AA 7 S
NIRRT T AD D OEGEOHFHIL 74.4~98.1% CTh -T2, £, T HDHE
RiX, HPLCEZEH L TEONIRE R E . BRiFMBERE% L2~ L7 (Quan Ying
et al. 2011) .

mfE S (2010, 2012) (%, 3-[(2-carbamoylethyl)thio] benzoic acid  (3-CTBA) %/~
TTUELTHAELEAT T HA TV T =0 TR LTy X &k
LG o 7e-3-CTBA DIt T 2R ) 7 n—F gk a T, 5 -2b<
At o7 7 VLT I R%& 3-MBA (3-mercaptobenzoic acid) & SOt &, T3-CFBA
AL RO b e HRa T & ELISA VM 2 HiEZBs L, =
DIFEZ L DT 7 VT I ROIHRER & LC-MS £ GC-MS £ TO o HrifE R & D
FHEHIZ R?=0.98~0.99 & B4F T, 180~12000 pg/kg DESHTT 7 VAT 2 RERIE
T&ElS, ZOFBECESNET 7 VAT I ROMEF v M3, 2011 F£ X0 ik S
NTWD (BKAEREAIFERT 2011)

Flo, R EM, Bl KA, 2t —, P MY a—ARKTAR—YK
BHI B ENDBEFET 7 IUNLT I ROAT Y ~:‘/7§7\$ﬁ@7‘:&>c:\ NAFE oY
— (MJCUO017) MBIF SN TW5, Hasegawa b (2007) 1X. Z D X 5 7eakBrik
DFEFEERLCEEE T O W I RE DO MENR H Y | 2 b & V72 o Hrid Rid o
ML LT NEIC R - T, HERSNDHNETHDHE L TWD, (JECFA 2011b)
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@D WTEDZE SRR

R—J V=85 (7 ) A7 71w K (crispbreads) . X7 v ) KT ¥
AF®Y (AT FF o7 R) o727V 07 I RomicBL T, GCMS KD
LC-MS/MS 3 #rFiE (2 1 FET D) 1220 T, BRIN CHFFEE L FRIFER
2 & DY I E S iz, JIEMGICEB T 7T 7 VAT I ROREFHFHIL,
9 20~9,000 pg’kg THo7-, LC-MS/MS L%, GC-MS LItz L CTL v #EN
ToMEREZ R L. A BN S D & A7e &7z (Wenzl et al. 2006) , Wenzl & (2009)
X, 612, 2O LC-MS/MS {EOWBIEDO Y MERE, Wolca—e—DT7 7
U7 X RO OFFSEEMILFERR CIT o 72, ZOFIEICBIT HMHENRT A —F
. EERAICER O b A 2w 7 L 2%, (JECFA 2011b)

GRTALIE

BT 7 VAT X Rt d 528120d, kb B3RP ER S 283,
RS VSN S Z E0vd 5 (Karasek et al. 2008) . &L DR 45723,
FEIRFH SUTMERIR ClEoi e B AR e el L 0 5 2 L 03 H LA =5

(Petersson et al. 2006) , F£7=. HHRIETOT 7 VLT 2 ROERSLT 7 Vv
72 ROBNEY . OWEICRE= A2 AU D RIA E 72 % (Hoenicke et al. 2004,
Fohgelberg et al. 2005) .

BT, 77 VT X RigKE-HTE D Z &R S 7z (RufidAn-Henares and
Morales 2006, Chu and Metcalfe 2007) . F7-. &-pH fiHIZ L 0 B RE I
T L7 7 VT X RR&lH S 5<L i S eAik=h <% (Eriksson
and Karlsson 2006) 725, Z ®OEpH ODEAZBRIZEBE L A A T — FROSHREE
MHEDT 7 VLT I RERIZEDZ DD TH7-Z EREN TS (Goldmann et
al. 2006, Perez et al. 2008) , (JECFA 2011b)

Mastovska and Lehotay (2006) (%, £ 2
MBNELBRR U T AWl D& FREY R — M EL, ~F 2 K, TEM=HFY
N ONCHREE~ 731> 7 A RO AET U O AOIRE R CThllth -2 {8 2o A i
HE B RULVE A B Uiz, KIZT 7 VLT 2 ROHMEZREL, ~FH
FRREEZ NG L, F5—F 72, g~ 7 32 UL ROHEIT U U LAORGHKIE.
KETE b= b U LEOSEEAARE LT, KESOT 7 YT I FRETE b= b
VIVBICBATE S5, £22C, ot PO~V U EEREFELSR, Tk b
= b U LR D 8 & 447 1 SPE (dispersive SPE) (2 X - TR L, i
= ORAHE & 4% LC-MSMS X GC-MS 12 £ ) >/t ai %, (JECFA
2011b)

11
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36

®% DD H 7

Kim & (2011) {&. GC-%#5% - U U Z Wiz T 7 VLT I R OGBS
SR FIECOWVTHRE LT\ D, REZBWTL, 727 VAT I Raehid
BI O DR E L CTHEB =T AR NN TS, 77 VAT 2 RREDEKR
#iPH1X 0.6~100 ppm (pg/mL) T, MR 0.999 TH -7, EERF (LOQ)
K ONENHRL, 24 0.5 ppm TN 106£8% ThH - 7=,

Chen » (2011) %, 77 UAT I FEEET DD, ANVHT M7 o VR
TEWE LKMo T v VE D K o A8EF Ky b (quantum dots) B/ L —
P —FH @ R gs (laser induced fluorescence (LIF) detection method) %
i L7F v 7 U —EBRKENEIZOWTIRE LT\ 5, fil Dfe=H7=lllE 5+
T 2+, 30 mmol/L SDS, 0.1 mmol/L &+ K k40 mmol/L U > Wk fEik (pH
8.0) . 18 kV ykEhEE, 473 nm JihiE & ¥ 568 nm I TO L — W —FiE & i
HEHAWD L, Thote 77 VAT I NOBEREEHIMAIT 1.0~100 mg/kg T&
ode—F= BHRA (SIN=2) 1X0.1mgkg ThHo7-, £i2, RT FF o7 AD
P76 OEIERL, AR ERZ2E (RSD) <5.7% T, 90~95% (n=3) T
HoT,

33§ N |y pN=—yy

(3) RBBT7HUJIILT 2 FREMMDAIE

Latzin & (2012) 1%, & MRPIAFET D7 7 VAT I RO—REBRLAREY T
D7 V)Y RT I ROEZEOINKSREDD 2,3-P Rado ot 7 IR

(2,3-dihydroxy-propionamide, OH-PA) %, GC-MS THliE L T\ 5, JkRH D OH-PA
EIEREICERT D720, GC-MS SHromiic, EHEBE LELToOA N v s

(stripping) . HAERZEE, U ALK OVEHIH N 5 72 5 Z B MM RET S iz, A
EORHRF T 1 pg/L TH Y, — e hORY 70 OH-PA ZE&ET 512+
DIREE A LTz, ZOHFET—RARE o 30 FEO R Y 72 HE LT,
TRTOH T WITBNT, OH-PA REIL, BUER K OIERRIEE ORI AT <,

37|6&4MMp%;(¢%@49ﬂ@D‘T%oko:@:%+OHPA%EH\7UV

12
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K7 RERBETLHT7 7 U107 I FREOOHESNIBEBELIV L, BXZ 10 55
ETHo7-, 2D, EFH LI, BRI TIXOH-PAZ7 7 VLT I RUHORR{L
IR DRF R NA A~ — 1 — T 52 LIXTZ T, OH-PA OFKICEALT, 7V
VRT R FEHEFSRMT 57 7 VLT 2 NUSNDORRZ et 2 LB NS 5
ELTWD,

Motwani and Toerngvist (2011) I, 727 U AT I ROZHRF MWD TV
VETI RENET DD, a5 I (1) (cobalamin (I) :Cbl (I) ) k5
v 7 EE BV LC-MSIMS 285 L b, 7 UV K7 S RIFRIBEREWTZD
INIMREECH D720, ZVVRT7 I RoOFEIceEZ 2 B12 oo THDH Chl
(D AHWHRTZ, Cbl (D IF, FEEMZACREAELIYD S 105 fFHE< =AhF Y
ROX O BRBE TR TREEKET S, Cbl (D IZX-> T U RT7 I RIS
NDHETNALXNINTIVPERSNDEDT, ZOIEWE ESIA A ALIC L DAY
T4 TAF L EF—FOLC-MSMS Lo THMTAHZ L TCoARIZTY FOEENTE
5, ACbl (D) #HEiF, B bEOYT v LD S WO Y v K7 I RHEIE~
O ANPBREES L, ZTORFEIZZ YV F7 X FAETHAEAW LI TV D ok L It
B9 5L 10~100FCTHY . LV Thom bt HESIN D

(4) NAMAT—Hh—¢ L TORLUNFZE B MAEDRIE

Garaba,cnu S and Mihailescu G (2011) X, "B o R (7 )T 2

K ZHET DO S b EREEREE (Hb-Au-nanoparticles-ITO glass)
@?%4V%%£Lko7&9»7\Fi\m%ﬁmt/HWW%ﬁmﬁéég%%
STWHR, ZOHEE (~EZuv e 2 HEMER) CTiE, KEEOT 7Y
N7 X FORINC LY Hb-EfiEMmRE A8l 2 2 L2FA LT 27 YT I B
%*ﬁﬁj L Wb, REEOT 7 ) AT I RICkT2EIIEE T 0.1uM Tholz,

DELKACFRI 72 VRERIE, BENNCBIT AT 7 VAT I FOBRHICE L TW\Wb L
f%z bz,
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Feng and Lu (2011) %, WWEMRITRFE (Q-TOF) MS &EilAEbE et /K
Trn< 777 —%MEHALT, M4 &yﬂﬁg’ﬁAbk7ﬁ)w7*F&@7
UL R I RIMEZFRIEL TWD, RIETIE, o "V EOEMEZTRDHT20H
Zp b MIEIZ DO T2 10 L ThoTo, EEOIX, REEZHNTT 7 U LT T\&U\
7V N7 I ROMREREOMBANHIGFE IS & LTS (Feng and Lu 2011)

5. BRMPTOLER

(1) BRALDOERORE

AT = —F URAT (NFA) [JEBWT, 727 VAT R RICX HBREEEYOME
il L THhE, BT 7 U7 I R %Téﬁn%#—w%ﬁﬁ)ﬁgﬁﬁ%Lt#
=H, FOFE. BEORMIEBEEDOT 7 VLT I RREGENTWNAHZ ENbho
77o AT z—T VEBUFIZ, A by 7RIV ARFEEILF TITo2FEOFE RS LT, R
MW % % < G0 % @R TIMEL L7282 mg/kg SO T 7 VLT I RBERK
IhnZEadit L Tn5s (NFA 2009, BARKEE 2011, &aLEZES 2011),

(2) AR

BFOT 7 VLT I R, BRBDFEMBHIZENTWEL T I/ BO—FETHLT
ANRTEXUN, BT D, B, DR ED 120°CUL LBz L . RBkE,. 7 RofE
REOBRITHEE T X ) INKRENVEE (AL T— RG) EMEER LG 2 2
TR CERT DN ML, IR TERERBRETHLILEEZLN TS, ¥
THZETHET 7 U AT 2 RIIMEICAEKRS LD D, 120C T2 Ll Eo SR T
HLARWE, ELWEOTZ VLT I RidERShRY, 727 U407 I R
BEWNTZ 050720 T 2B O TR TR A L, HHEROEEN LR Z kf*
Bahb,

77 VT I ROERIT, FHBLSUIR G OEBMLEE 217 9 K§H S IREITIKFT 5, [F
CHIGECH T T NIk, F2RCT7 I RTChry RARRRNIZTZ7 U AT IR
DAERICRKE2ENPEL, FEOREBIZBNTHREREVRHD L INTWNDS
ﬁu?‘n@%ﬁiﬁi/ FRICHEBET AN T X R ONETHEO S/ &ZITT 7 VLT 2 T\O)iﬁk

ICEE KT TIRENLRERNTSH D, £7-, pHOKDED KRS EET L, X—
ﬁ)~@ VO SN ARERNC R KE T VU AT 52 LT AEBICT
7 UNT I RAERBENT 2LV REDLRD D,

BIMEMENZ S I TWNAD T AT X OB ITCHELSN OB DR RYE & 7
STWDHAREMERC, 7 X ) INVR =NV KISUSN ORISR T 7 VL7 I RVE
KT D AREMERH D Z L IS =T D, FlZiE, BhCEENDIEEN
SIRELUTCTHERT AT 7 a LA ORI K DRSS, TART XU AR LT
T UNENT =T ERIGLTAERT DR, B VR0V AT A nalzT 2
B/ DR LI BEN T =T L RUG L CART DR, 7 A7 X ORERENIN
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IREEFOGC XD AR LT 8- 7 2/ 7 m 47 2 K(3-aminopropionamide, 3-APA)
WIT 2 ST AR ENHEESN TS, LrL, BB TTZ U AT I RR
TE LM ATTERCHA SN TELT, BT 7 U7 I FORBAZM L7290
(2 BRI ORI BB AR L e > TS, (JECFA 2006 b, A c/KEE 2011)

D7 ARGV EBTHEDAAS5— FRIGIZEZERK

MBS BITDT7T 7 VLT I FERO EERE CHDH AA T — NI TIE, 7
S BEIRL UCIHEET DT AT X U 0NINBAO BRI & ol XX ofthod 7 LR
=UEEMERIS LT, Yy ZBEERER L, 727 VLT REAKT D (K 2-2)
(BAOKFED 2013 75H-2004)

2-2 BREHPDT I VLT I FOELERZE (FH-2004EMKIEA 2013)

QHD D EEYD 5 DER

NEWGEERAAR & 77 27 U v T I RAERICEhEIIA STV Ry (Mestdagh et al.
2005) . JEE O OB 72 AR AL T D ATREtE b R S LTV D (Gertz
and Klostermann 2002, Becalski et al., 2003, Gertz and Kochhar 2003,
Yasuhara et al. 2003, Riidiger 2004, Ehling et al. 2005) ,

M OMFETIX, 727 VAT I RIZT U E=TFE F TOMBDERIZ, 77 U
WEENLETDHZ ENRENTWEA (Yasuhara et al. 2003) | ZDFHREE
Mestdagh & (2005) ©IXZ DR AR T H I ENTE ) o I[Y/ANIEa gV
INEEERE] 2 170°C T 30 0D VIZ T B TiioTeld eEZ LN TS,

Mestdagh & (2005) (2 X > TEEDOMDO B MEED PSS BT0N, TANRTF
e EbiITIom LA EENTWDLMEET VROBIN, T 27 VAT I RAERIT
BILCHEREMAZR LIz, ZORENS BILHEORDVIZT 70 LA LidT X
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NIXFU AL T RS ERITZ LI T 27U 0T I RBRERKR SIS ATHE
PENBZ NN, 727 INALT I RERERIZBIT AT 7alb A4 D% 51%, &
PEOFET CTIIEHATEZ LB 2N EMD, BBV TE, 77Rr LA v
M OEDOMOMDGIREY O BEMHRITIERNZ ENTRBINTWVWDS, (JECFA
2011b)

@3-7I/7AEFX2UT I K (3-APA) ML DERK

O—bt—, AaT KONy Ta—r DX ) RFIEMICBIT LT ANT T bz
THENS DT 7 VLT I RAERR T, BN EWED 3-APA 28— Mo ik
ELTHEEINTWDS (Zyzak et al. 2002, Granvogl et al. 2007) .

3-APAIE, DV ¥ A BIZBWT b A HHS T A3 T F 0 OFEFR IR R
FOGSZ L0 495 (Granvogl et al. 2004) , £7-, MMELHEDORIC 3-APA 3T 7
YAT I RICEMT 25E, TAATRLDLDT 7 VAT I ROARED
12 & 2 T\ 5 (Granvogl and Schieberle 2006) ., L22L7223 5, "7 FTF v
TATIL 3-APA BHRE T 7 VLT I RAREOBEIIERD Hivigholc & s
XN T35 (Amrein et al. 2007) ., ZOfEENLG . JECFA (2011) 1E. 3-APA
DT 7 YT I NEIEME S U TOBEEZEEDREINDD, S 6R 50580
EThHELTWNAS,

BAITOIFZETIE, 727 VAT 2 RO ZoODHEME (N (D-glucos-1-yl)
-3’-aminopropionamide X |3 N-(1-deoxy-D-fructos-1-yl)-3’-aminopropionamide)

DO, EHENIL3APA R TT 7 VAT I RBREERINDFS T L3l

S, FEREEONEE TOWTILTH,. N (D-glucos-1-yl) -3-aminopropionamide
NH, bEWT 7 VLT 2 RIRINREN TS (Perez Locas and Yaylayan,
2008) ., JECFA (2011) 1. ZORKICEBWTIL, HESKDEEDOREN KX
WZ b, EEORGM TOFELZEMNTOLERHH L LTS, (JECFA
2011Db)

@DINETILT oD DDER

T X RVERT 28 7Bk KX/ It (electrocyclic domino reaction)
AN LT T2V EREREOBSMICL DT 7 VLT I ROAERDRE I LT
W5, ZORKKIE, TANRTX U LB ITHENDOER E T D &, L0 EVIRE
MLETH D, FEROT AT X URNEENLRWI VT &2 BaEl (dough
samples) (ZIIM L7256, 7 7 VL7 2 RAKD 20%H 013 % 23+= (Claus et al.
2006) , m— AL OFERIL, 7T v =T NT U ERIMLUTZERCT 7 U AT
Ra &N LTI OB 5ERE R & xR TH 5D (Levine and Smith 2005) . /]
RITNT b OT 7 VT I FARERICE L TiE, 2006 220 K5 725k
D B AT LR, S ORI 2B IO ZEIE S S v Ty, JECFA (2011)
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E. ORI OV TEET, Bl RRIZBIT 27 AT FF—B O
BREWEDT ARG XU REIZL Yo, EAFEDRMTT 7 VAT I RO
MEERKTE D00 ERPZEHIECTEZ DFSAREMENRH D720, S HIR DML

ThdrELTWD, (JECFA 2011b)

OBRFDT Y VJIILT I FhFEER U RIGERY

Perez Locas and Yaylayan (2008) L. ET/VRICEITHHFENS . RELEK
JEANZ X o Th HROBIERE (Fl 21X, BiEREE Amadori ZER%#) (decarboxylated
Amadori product) ) PNEMFUIZERE L, ZHUOBPRAFFICT RUMEERIGL, %
D%, WHEMEORE T TR 7~ BIEE S (base-catalysed Hofmann-type
elimination) (|Z XV HRMEINCT 7 VLT I REARTHAREERSH D Z 2R L
Too =DF2U AT I RS = 2003 b DO/ TS =<, ®7 vl
UM (pH 12) STt d 2 &, K pH SfFE I L TED0ITEZ< DT 7 UL
TIRBPBRHEEINDZERHY, ZORRNZDOT 7 UNLVT I RERAD=ALT
HHAREM N H 5 (Eriksson and Karlsson 2006, Goldmann et al. 2006) , 72
B, ZOTABVHHICE>TAELDZ 727 V7 2 Rk, BMRICERIRENLE T 7Y
T X RIZIEFEY LanZ &3, B ERICBWTURSTWS  (Vikstrom et al.
2008) ., (JECFA 2011b)

Rydberg & (2003) 1%, 7 I VERAISHE OS5 7 27 VL7 2 ROBBER L %
BRLTWVDR, REDET VERTIE, M7 7 UV T7 I FET I {bahx
BAELETZ VAT 2 Rid, REFIC3SCULETIERET 2 7{beeE s, ~
ATNAIIEZ AT D 2 ERRENTND, ZHIUTHIV T 180°C T 20 4 fEIMELS
HE, RIGEWRIETE D) OT 7 VLT I Reti Lzt S Tnd (Zamora
etal. 2010) , (JECFA 2011b)

(8) ZOULT I FERBDIER
AR R
2009 PR S 725 32 [MIEFR A Bk Z B4 (the Codex Alimentarius
Commission) FEIZEBWT, BFOT 7 VL7 I ROAKIZ BT 2 S &)
NRINT, ZOFEmBED BT, ELROHSOBUFKREE, fEE kK OZE oMo
BEIREERAIC, U TA X OBFAORLIG T OT 7 VU vT I ROARERLIE, 3
LD FHEERMTHZ L THLHEHHLE LTS, ZARSIT, TR
Bl ziXda—e—) [CBLTHLT 7 V7 I RAERDIKIIZEE T 28 LW ET A O
T DRFHMREIC R o7 & X2, F#izr T ~EThor L LTS
(Codex 2009) .
ABEPHIZBNTIE, 77 U7 X RAERBERYE CTHLT ANT X 2T ANT
X —BIZ L TREMIZOIET D2 ENT 7 VAT I FREOFFEO—> & L
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TEF LTS (Codex 2009) , Bl TIX, TANT XS —EOFHNRT 7
UNLVT I RERET DR RIALOH D HEO—2L LTROLNATEY, 727
VT X RAERROFE L 72 DRIBRET ART X ABIRIRET DL, 727U AT 2
NAERZIZEALHETE DABEENRH D, L, EEOBMEEIZBITHT A
INT X T —BORERICAMEZ T 5121, S 6 R5RE O 1 ZFHFEN
WL EhD (JECFA 2011b) .

PRPN AR 3 FLE ] (Confederation of the Food and Drink Industries of the
European Union : CIAA) %, 727 VL7 2 K Toolbox Z1ER L, L2\ &0
Thn, N« B2y ME, fIBEAC YTV, a—e—FDT7 7 U )LT I RIZOWN
T, HEETYH FET ARk A ARG B A SR fREL AR L, £
D%, 2011 FIZkET S, [Food Drink Europe Acrylamide Toolbox 2011 &
L CAFKREIN TS (Food Drink Europe 2011)

LB ENC VTR, BMOKEE D, 2013 4 11 H 27 B, {HEH OfEFEl
EOTOICREMBEFEELE DN TEIAT O BRMFOT 7 VA7 I NMEJE OB %
FHET D, T 7 UAT R RICE LTI E TIE LIZERSCHEME TE LN
TR ZEL, RnBEEEERTIC TBAFOT7 7 I AT I REKET 57290
DIFEH KV Q&A Z A — L —=TICHE L T\ D (RMOKES 2013) o F7z,
Aspergillus niger ASP-72 k% W THEE I N T AT X —EBORLIFINY &
L COFEICHIT T, 20124F 9 A 27 BIZBEATBHREN S BMELETZERITK L
TEMEEMEIN M OEE N 23, 20144 1 H 27 HIZ TR & L Gl fE
HEhah6, BEMEIBEPRVWEZEZ B, ADI Z255E3 2 BIE R0 &)

Wrii-, | CEPENT-20034F 11 H 20 FHo X w7 o 2o RIUK T L TN
Emlsbbi‘\g é .

QB RDIBEEIIT HHE

KA R R AN A STBVL)IE, 20104 11 AOEhE 255 8
ST IUNT I REEVTFIIMEIENAF LT, 20024FED V7 FIIVE (R T R T v
7' A 1,000 uglkg  RHERHE A7 T4 RART b 770 uglkg, 23> - 15 X 155 800 ng/kg)
206 2010 FFICIFAT bF v AR 790 pglkg, FHEEE A7 74 RAT b 530 pglkg,
N BEE R FRE 260 pg/kg & FEABBERAIIKFL WS EBMELH DS, BHE
REEA AR AVERELSH DS E LTS (BVL 2011, B EE2FEHE 2010)

VG VE BB T 2 UL T S REAEOBRERELZEF L, O AL 10%D FRD

xS T FAfEE 35, ZOMED 1000 pgkg 282 23551F, 1000 pgkg IZERET D, 77

BN, B (2008 FELIBRIZ 2~3 2 L) HHSn i, sl& biFonsd Z vy, v 77
JUAE 2 L Q0D AT EA 28 1000 pglkg &8 2 2 8 W, BUER o UTIREGR 248
Y5,
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HARDTHIRAT FF v 7 A2V T, 2006 4 8 A5 2010 4F 6 A oHifIcEH
BT IVNANT I RBEOE=X Y U TOERREIN TS, =X 7B
WBYENE, AT hF o T AFOT 7 VLT 2 R LYW FEHAE N B Sz,
2009 FELIET 7 U V7 X RORENE L 725 2~6 H OFE £ O SRS, FHiZ
NI TIZAR L 20 TORE Y TT 7 VLT I ROEEITH 1,000 pgkg
L7 o TW%, Tsukakoshi HiE, ZAUIKRT b F v 7 R A—H—DHL- T KT
ROMRBBNT 2D THA IS L LTS (Tsukakoshi et al. 2012) .

JECFA I, 727 UAT 2 RL-ULIELOINKRENZ &6, KO RIC
DWTREBHEOE VI LTS Z L3, FEFICHETH L L LTWD, iz, K
ﬂﬁﬁ@@ﬁ%%(%iﬁ%%%#wié)Kib\ﬁ%¢@77Uw7iFvN

VICHEZENET DRSNSV | BEEOERIZL > TT 7 VAT I ROKEE
%EJZLK_}:WEEE SNDHETIZ, BFEMPLDAEEEZREZ L TS (JECFA
2011b) .

6. BITRHEIF

EHAEIZHEITHESTDRHESE

A E PR PR - B E b E

- B BPE SO B 2 A

‘ﬁ%%ﬁn%.%%

- B ERTED: - R L E

- R RECTFYEESR _EWE., AEL R T TREAEFY. AW
HEAIBMTREFEY, FHERE 0.3 ppm

- WEPEIHYBG IR AEWREWE D O (BAEN 50 EEXLLTOHL0)
- iRzl wmE ORI, BHA)

- fZEk Y ORISR, [EE)

- KIEVE ERGTEE BAEE (mg/L) @ 0.0005

(NITE 2007, EA 5874 2003a, 2003b)

M. ERMzZBITIRE
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1. FREIRE

(1) RiR

HEDSwiss-Webster~ 7 2 (SW~ 1 R) [ZU4C- 77 U7 I K (116~120 mg/kg
R A R RS O i G U 72 5lBR Ci, BOTETE S & 5200 % 128 TR S iz a3,
BOAOIISRFRIClZE A St S /e < 72572 (Marlowe et al. 1986) .

Fischer3447 » | (F3447 » ) (MERE, A4 5-#E308) (27 7 Vv 7 < R (0.1 mg/kg
KE) ZHEFREROES LRI\ T, 727 VAT 2 ROWRIN O3 <
0.63MF[H, HET0.34K5[H] Tdh > 7= (Doerge et al. 2005b) .

CO W W W W W DN DN DN DD DNDDNDDDNDIDNDDDDN - = e el e e
U i W DN H O © 00 3 0 U x W N HE O OWOW==O U kx Wi = O

b T, ARBRFTO60H BT L TN e o TR T IE DR AN BMHER T T 4

7184 (26~68i%) (Z18C-7 7 U7 I K (0.5, 1.0, 3.0 mg/kglkiE, #%E64) %
HERRORG Lz & A, 24K F TG ED40~50%0 W S i17- (Fennell et
al. 2005, 2006) , £7-, @EFRART 7T 1764 (B34, L34, FHFHR26.6
+5.65%) 120.94mgDT 7 VLT I RREGENT-RBFLERSEZE A, 7205 E
TIZEEE-EDOKI60% 03I S 417z (Fuhr et al. 2006)

(2) 7
OEHE~DOH T

HEDSW~ 7 2 K O ENR1I3.5H K ONT.5H D~ AZUC-7 7 VLT 2 K (116~
120 mg/kgh®H) ZMBIHER ARG L, 24— T VF 7T 7 4 —THHF LT
FER. AL, AP, PEDR. RSEL. M. THEANAEY. OFE, BEKORE X0 ERE
AT 5 Z DR b, MEOATG T OBSENEIL, &5 1IRFMZ IR RS
FHAR T ORERIRR I IR A L S B: EIROBEE TAH L= 23, QR IR LR
DR ORI LR OREDORICHA LT, F53X V24K #% OMIR13.5H
DO~ 7 A DRI HEGHEMEDR 2 B, RE & [k, KR < Abhiz, Fiz,
FREOIIRE L0 L IRVEMENR A BTz, fEIR17.5 8 DR IZIZIR A & RO
DI BAIVTZDS, FRIH AL OVEEER R ISIRVEMEDS A BTz (Marlowe et al.
1986) .

HEDF3447 » MZ1C-7 7 U7 X F (0.05, 30 mg/kgiRHE/H) #13HM#EN
B Lo ci, ikt o 7 2 Vv 7 2 RIBEE, 727 VAT 2 RAEIMA 37
Uy R7 2 RAIMRIC L 0SB E ISR > R ER 2 fR & . fRkE CRIRE CTH -7,
BB G B COYRREE (14C-7 7 VLT 2 R Y &/g k) 13, /RIMERT383.7 uglg .
JFlECT87.74 nglg, BN TT70.43 pgl/g, K5 LA T70.60 ng/g. FiHE T67.14 pglg.
AL P#% C54.00 pglg, M TH3.52 nglg, FZfET39.11 ugl/g, MmAEH C16.45 ug/lg T
b ole, — I ARG EHE TOARMER OB EIE1.26 pg/g GRENE DK 61%)
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THY., oMk TOREIX 0.07~0.13 ng/lg TH-7- (Ramsey et al. 1984;
ATSDR 2012X VW 51 H) .

F344% v b (M, £ 58E300) (2727 VL7 2 K (0.1 mg/kglAiE) % HiHE]
SRR OB Lz 2 A, BRI ICIE R o7 7 VL7 I RREIIRK (1
TO45u ML OMET1.2 uM) & 72 b | HET2.7M5E M > 7= (Doerge et al. 2005b)

Sprague DawleyZ > ~ (SDZ v k) (#, 100%) (214C-7 7 Y L7 < K (50 mg/kg
RER) 2 i) B 1 e U 72 R Tl BOE R & 5-553 % 12 1f. T TRl B,
385314 I R IMLAE TR E  (46.56 pg/mL) (CHE LT-, #%5-2805[1#% Dk, Rk
B, RER. RIER. WERE. JFREL BENE. CoE OVME T OB U RRIR E N R 5B
0.05~0.10%., FJE. ‘B8, HEOWTIE, £NZ£h0.18, 0.19, 0.15%7%0.18%
ThoTon, BREWTIHLIT% TH -7, HH144B50% TId, SRk 0% E
BORBEIREE X, . Bk Oz bRE . BEOENEME B O —FRICKLS &5
#D0.01~0.05%Th o7, KE, ERLOMTOREX, £ E40.06, 0.08%
1N0.19% & % 528051 L W (K T L= iy@ o7z, FEHELIX, 2o 0k R
MH, T 7 VT X RIIAERMERIC M T 208, FEREIEILVWI &R &
LTW5 (Kadry et al. 1999) .

ERCTEHEANSLTZIAT I FRBRHINTEY, BERAT hF v 7R
(77 VA7 2 REFEL000 pug) ZEEL-R/BL (835%) LOREHART vy~
A2 (77 IUNT I RERAES ng) ZEELHBL (245%) (28T, 4RFf#£IC
ZNZEN18.8K% 14.86 ng/mlDT 7 VLT I R S 7z (Sérgel et al. 2002) .

Qs E @

HHR18.5H L TON7.5HDSW~ 7 AZ14C-7 7 VL7 2 K (116~121 mg/kg{KE)
Z SR AR O 5 L7 3RBR ISV L IEIR18.5 H DI IR Tk, I To 3 h 7k
TN Z BN T — (B EHEE A D3 A B VT2, 1R 17.5 B ORGYE O/ o f s 1
AR, BFBIZE LWEBREN AL Z & & FIE L CREM O ORI & 8
LU TWWe, 7o, m&&&ELG 024 FERZITHRED B BHTEE R S TER Y |
77 UNT I REOZEORFMDBRES ez mEmim L, lBIRICBITT 5 EHE S
TW5% (Marlowe et al. 1986, NITE 2007) .

F344 7 v b (M, %8E 48~58 L) (27 7 U /L7 2 K (0, 0.1, 0.3, 1.0, 5.0 mg/kg
RE/H) 2R 6 H B2 b E Tk n &5 LicikiRicksnwT, 727 U7
T REZ YUY RY 2 FOMEPREIIRGEIEKGF L TCEALTEBY, & 20
H B OR &) &G IR O ImiEHiEE LR CTh - 7= (Ferguson et al. 2010) .

N TOMRLE LTI, 114 OMRLME (23~365%, RS 1aE, BER 14,
FEMEF1044) DR & Z OB B AN FER OB mF DT 7 VLT I RO
NEZ B EAIMARIRE 2R IE LTS, 2 TORBE &R T~E 7 1 v A0
ERRHE SN TS, BEL TWAREELE O DA F NI A R O IR
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IXENEN104% V43 pmol/lg 7B TH Y, FHEREOREL L ZOBNHAEFH
T3 A VR DA IR FE O h Jufl (21} 080 pmol/gZ 1 ) L B L CEd - 72,
AR L 0D 2 B A3 REER 0 ML i TR FE D FI50% Tdb W | B L2 WEEEL & 2 0B A IR
D~E T v B AIMERREICIZRWEBE (r=0.859) NALNT-Z b, 77U
VT X REEBL BT AERICAT T 5 2 & D3RR S 1u7z (Schettgen et al. 2004) ,
F7-. OB O FEEE W in vitroRBRIZ BT, RHRRI ORI T 2
VLT I RBEBEN ugmLE2b L5727 VW7 I RENMZTZEZ A, BHEAOR
JE (483~897 ng/mL) ZxFd 2 IEIEAIOMEE (27.3~187 ng/mL) 735.5~23.2%
TholoZ b, 77 IUAT I RBREAZERT 22 ERRBINTND
(Sorgel et al. 2002) .

(3)
77 UNT I RO ZX4- 11277,

4-1 72 )ILT I FOKBERE
GSH= B 7 v F 4, Hb=~F7 vt N-AcCys = N-acetylcysteine
Sources: Calleman 1996, Fennell et al. 2006, TARC 1994, Sumner et al. 1992,
1999
(ATSDR 2012 X Y 5|H)

t RERNT -lEEICBITAT7T 27 VT I RORBRREIX, 77U AVT I RRF b2
17— 24P450 (CYP) 2E1LIC & » CRUGHEDEWREM TH D 7V v RT7 2 R~ &
NHREE., 727 VLT 2 PRI NVETF A -S T A7 =F—F (GST)
WZE 0, IETFEAREERNERS L, B NTEFAS 3T -3 AF YT
ZEN) VATA L (AAMA) XiES (3- 73 /-3FxF/7rbEN) VAT A K
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HENOREDO —OBEZONTWD, ZIUV KT I R VETF A4 e Kz E
LU NT BT NS (3T /-2 FrF 34X/ ab ) VA7 A (GAMA)
NIENTE'ETF NS (1-INNRNEAN-2-E RaF T )h) VAT A AR5

(Kopp and Dekant 2009) , £7=. 7 U T K7 I Rk, =ARF T MK IZ
LMK EZT, 2,3V Redo a4 I FED 2,3-VE kedxv 7o
F a5 (Calleman 1996, IARC 1994, Sumner et al. 1992, 1999) ., 7
JIUNT I REOZ7 Y RT7 I RiE, Wb ~EZ v B IDNAR EDE s F
DREEERNL &~ A AN OM IS 2R Z 3 Z ERM BN T % (Bergmark et al.
1991, 1993, Segerbick et al. 1995, Solomon et al. 1985) ., (ATSDR 2012, EPA
2010)

F72. B FTIE, FoHETIIAONZWNT BT -G (2- D NAREA LT )L)
VATAUS-ANEFY RS TWS (EPA 2010) .

DTV ET7 I FOER

77 U7 2K (50 mglkg{RHE) & EMENKRYS LMo B AR~ o 2 (5% 58E
3~5L) KOCYP2EIX{E~ T X (K& GHE3~5IL) TlL, #EH%EKH DT 7V
AT I REROZ7 VY 7 2 RO IRET, AR~ 7 2 TIEENE10.84,
33.0 M, CYP2E1R#E~ U A TIXZENEN115, 1.TuyMTh o7z, Fi7z, M
<~ AL LT, CYP2EIRE~TVATOT 7 U LT I RO~NEZ 1 E UMK
BEEIIFUETHY . 702 F7 I FODNARMIMAREZ52~66FH% )~ T, B
DIZZINODORERNS, 77 IUAT I RN YT KT I RO R X AL L O
IR RRICCYP2EIMNEE @& 2 L TWDH I EWRENTZE LTV

(Ghanayem et al. 2005a) .

SDZ v k (. £#ERE3PC) (2727 U7 2 R (0, 0.5, 1.0, 5.0, 10.0, 50.0.
100 mg/kg AEH) ZMEMERNEE L7-L 2 A, bmgks KEOKHARTIZ., 727V
T 2 RDO51% N7 U K7 X NI &4, 100 mg/kg REO & HAETIE, 13%
DHEPRH ENTZZ EMANET v U IMERRENDHEE SN, ZDOZ &b,
TI7IUNLTIROTY Y RT I R~ sHEREG TafL, KHETIZY
U R7 X FHEEDORFPREDOEIE NN 5 2 &N RSNz (Bergmark et
al. 1991) .

b hTOMRELTIE, BERRT T 07164 (BE84. LiE84 . EHFH
29.8%5.95%) IZ7Z7UNAT IR (I1mg) GART NF vl AEERS %I
CYP2E1BEEAI (500 mgD ¥ A7 ¢ F A, HiE) X(ICYP2E1FHE Al (48 g/H
DTz ) —/ LK) &5 LICERPRES TS, RPOT7 27 U7 IR
KRB, AAMAK, RGAMAIL, 727 VAT 2 ROLOHEETIZEFNEFNHEGED
2.9%. 65% & U1.7%% 7=, CYP2EIPHEMRICHE S NZT 7 VLT I KR
FALR K PAAMAIR T 7 U L7 I REME GRS THM L, 212 4101.3445,
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1.15f% & 22 o 72725, GAMAIZ0.4445 T - 7=, CYP2ELFHEWIM TI3AE LRI
BRI, £, WMREDOCYP2ELID &L, GSTO B DE T X
L2727 VNT I RO IXRT 47 ATENNIA LN -T2, FEEDHIX

cm&m@%ﬂmx&77u»7iF@L#/:#z74ﬁxmﬁmi\mmﬂn
MWE FOERNIZBNWCT Z U LT I RL 7YY RT 2 RO RF AL

WD EHERBERTELIN, ME—DLOTIIRNWI L AR LTS ELTND
(Doroshyenko et al. 2009) .

t N OAFEO CYP2E1FEBUZ DWW T, B Lo sfEDR RS Tn b, RIE
(7361, 8~37#) KONMHAEK (16561, 1H~185%) OAFEI 7 v Y —AHd
CYP2E1&AZHIE LT & Z A, HIRELI = (WIR92H B £ T) OIBREMSIE
CYP2ELIFMi i Sg o 7o py, FE2="EH ok (HEIk93~186H H) >18/49f)
(F9fE : 0.35 pmol/mg 7 v YV — AEAE) KOHES= ORI (Mik187H
HLIRE) 012/156] (P Jufl : 6.7 pmol/mg I 7 v V¥ —LNEAE) 7O ATRE
CYP2E123:8 b7, #AEROCYP2EL (FRfE : 8.8 pmol/mg 7 1V — LK
FE) 13HAE%31~90H OFLEDCYP2EL (FFJufi : 23.8 pmol/mg 7 7 YV — A
EEE) LK<, HAEK3LI~90H O EOCYP2ELIE, HAKILIH ~185% D
CYP2E1 (Hfl : 41.4 pmol/mg 7 v Y —AEHE) L0k oTz, HEHLIX
B ORERNG, HAEBIOH ULaTOHIE TIXERIE., /NI & g LT\
CYP2E1RE D/ VT TV AMETFLTWD LHEEL T2 (Johnsrud et al.
2003) .

QT NAFF s

F3447 v & (M, &PHHRESPL) (2H4C-7 27 VL7 2 F (1.0, 10, 100 mg/kgik
H) ZHERO&EG LZRBR T, RPoFERFFME L TN T EF LS 3T
3 FF T uEN) VATA URREEDA8% T HHTE Y . BULEMIT2%
ol &b, FEELIXT 7 VLT 2 FORBHIIEICHIET TO V2 F4 48
HFlzksrsansEEx2on=E LT5S (Miller at al. 1982)

HENE F-E CTRBROB167> A RNTE L T T2 A B 244 (26~685%) %
®HELT, BC-7 27U A7 IR (0.5, 1.0, 3.0 mg/kgiAE) Z/KEHEE L CHIA
AL (FfE64) Lol ik, RPRE OKI86%A 7 /v 2 F 7 A IRIC
HEL, N7E2FN-§ (3T /-3AFTab ) VAT A KOZEDSEL
¥ (S-oxide) & L CHEHI &Nz, FEHOIX, & b TOEERERRESEEN
TNEFH AECELDINT BT NS (3T /-3AF/TFr ) VAT AV
M OZEDOS A DO ZRET AR THLZ NI E LTS
(Fennell et al. 2005) .

MR | CUNR W63 DIERE 22 BE14 IS, K1 mgDEKRFEF#ET 7 VLT I R
(ds-AA) <Buw@¢EW%)@%@%ﬁ&ﬁ%ﬁw\&ﬁwﬁoﬁﬁﬁﬁﬁ%
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DN RBET O, dsAAMA KO ds-GAMA %58 L7z, SRR DORAIDOHE
JNFE (phase) 73, AAMA TIEX8~18WFRIIZIAN T T b —Z 7R L C 18I £ L
GAMA TIZ 2205 F56¢ L7z, AAMANK O'GAMA® JR HFHEE L, Wb 18
~ 26 ] TR 72l 378 80 B AV A TITAIS.6E ], & D1£26~46 FRFf] TR
RMRD DT B AT 20 TIL10RFH L | & HEE Sz, AAMAD R H R
DAGHRERICIZT 7 UV T 2 REGED2% % 5= Z & h, AAMARE R TO

FERRHYTHY ., 5%EEN->T-CGAMAILX, ~A T —REHmEEZ b,
F7-. GAMA/AAMA®DJRF E3(30.1TH Y . Sumner® (1992) THDZ » b (0.2)
KO~ 2 (0.5) &gl TKA > 7~ (Boettcher et al. 2006a) .

R DAAMA & GAMAD R JE 2 1IE L7238k Tk, MEE 134 (B34,
#1044 16~67#J:2\ HOLE355%) & IEMEE 164 (BEs4 . iE114. 20~
625%. FHRAE35) 2BV T, AAMAD FRAENZ 4127, 29 ng/l. . GAMA
@Elj%fﬁﬁ)%ﬂ%ﬂl& 5 ug/LCTdHh->7-, GAMA/AAMAITHEE C0.15, FEZ
JHEC0.22Tdh ->7- (Boettcher et al. 2005b)

o 7o JERRE R 34 (24, 144, 27~32i%) (Z48HEfHE R 3 5 illk 217
272 & T A RFOAAMA K NGAMA D & 303 B % b oD 72 R 13 C O RIR IR
CESIE203 pg/L) X0 RigIZEAD L CESELL pg/L) . Boettcher > (2005b)
D IEMEZE D gL (34 pg/L) LA FD L~ Toh - 7= (Boettcher et al. 2006b) .
RA Y CEERICHH SN 726~6i% D+ £ 51104 (F1634. K14T74) (I
BEE L O @B ORI 2 T L SR DAAMA K UNGAMA % JIlE L 72 3R IC 3
VT AAMAD HRff % 1895/ — & o & A I, 2 Z136.0% U52.7 pg /L.
GAMATIZIZNEN13.4K 559 ug ILCTH 7=, 774 KRT h, AT F v~
AR Ok % 285 1o AR 7 M oSBT WE R O E A7y MZHOW T, J#I23[H]
PLEICERT 286 & AIC1EERR LER LW 8 H OAAMA K "GAMA
DRFIREZLIE L2 Z A, . 774 RAT bOGEICHABEENA LI, #HIZ3
PLEICEIT 2 7 EbOENRE -7 (P<0.001) , SEIRE D B2 T 2 %ﬂiﬁ#

STee iz, 7V =L, Yy S — AT qu—a R losr 7 8o
WTHIRFDOAAMAN, OGAMAEE & OBENA SN Z ERNREn-, & ?6
DOGAMA/AAMALLIF0.42T&H Y . Boettcher> (2005b) TOJE N THIE XL/~ {E

GEMEEE DO JE : 0.22) KV 2fEmE<, FEBITBWTT 7 U AT I ROk
BB BN EARIBE S LTV 5 (Heudorfet al. 2009) . 7233, Heudorf
5 (2009) OfERIL, CYP2ELIC LA 7 U v F7 X R~ORFHZHOWTHIIBD
Johnsrud® (2003) DOfEF & #2573, Neafseyn (2009) (Zi%, CYP2E1IZ/34
~20f5 DEIRZEN H D Lt STV D

25



© 00 3 & Ot b W N

L W W W W W W W DN DN DN DN DDNDDDNDDDDDDNDDNDDDND H = o e e e
< O Ot x W N H O O© 00 30 Ot WNhHOOOW-NO Umtx WwWwh = O

oAz B

a. NESOE UMK

Wistar7 v b (., K& 586P0) (2727 V7 I K (25, 100 mg/kgiKH)
E RN OB 25/ L7 v X —%THRIREE 5 Wistar 7 » b (Hf
M, BEHRE6IT) 1727 U T IR (25, 100 mg/kgfAE) A KK E LT
I HERE DS, £ HEOR D Wistar7 v b (M, K& GH6L) (2727 Y
L7 2K (100 mg/kglR ) Z/KEKRE L CllEEREO&RE L, ~E7 e
FIMERE 2R/, 7 vXx—¢& L THEIT5HE. BnbORWHE BT O
HEII~NET o B MIMRREICRE L)~ To, KERE LTRGTH L, ~
B0 B UTIMAREIIHET v M &L THET v N THRICEELZ S LTZ (25
mg/kglRKHE 5 T3.53(%. 100 mg/kglRHEH &% 5-T2.55(%) . £7=. 140HlimwD 7
v MR L TLADHED T v N OMIMAREN30.1% o7z, EHEOIX, Z
O DFER N GKESETOT 7 VvT I RO ZFRIRREDME R M O FEERIZ
AT 5 2 LRS- L LTWD (Sanchez et al. 2008)

SDZ > ~ (M, F#E4PC) (727 V7 I K (3.72, 7.89, 14.56 mg/kg{KE/
H) Z4EiE6H B b0i%21 H H £ CTHUKERG L& 2 A, HEm Lk O EE
DOIIE, FRHFEOIHLITFIZT 7 VLT I R S higo-7223, 7.89
mg/kgRE/H UL L GO REMY Lk ONREW O fF T 7 VLT I NIRER T
JUNT I RONEZ B E AIAREEILT.89 me/kgREH/A UL E&RGHTHE
WM ER- Uiz, IBEMWIO~E 7 o v U AIREE I RE D105 D1 X3 %+
NLLTFToh o7z (Takahashi et al. 2009) .

25VCD D Italian Large White 7 #1127 7 VL7 2 K (0.8, 8 pg/kgiRK&E/H)
ZRT NTF v TRALE LTEAEREXNIZIRHAEOT 7 VLT 2 FAKRERKRE LT
96 F MM S, #E1420 FTAEZ B U UAIMKBRELZTHN-L 24, AF
& LTOERLE KR E L TOEBBICHEZAITR < (63~142H T ORIEIE D
Y, 0.8 pg/kgRE/H 65 : 514 pmol/g globin, /KA 18 pmol/g globin,
8 ug/kgfAHE/H : &% 126 pmol/g globin, 7K{A#Z113 pmol/g globin) . Wi 577
ETRIUSEWT A BRI o To, Ele, ~NET B EAPIMKREL T 27 VLT
I FEREICIZEELFIER N H > 7= (Aureli F et al. 2007) .

b TR E LTI A B MEL184 (26~685%) 1213C-7 7 U LT X R (0.5,
1.0, 3.0 mg/kglRiE, #5HE64) ZHERAKREGLIZEZA 727 IUAT IR
OZ7 U R7 I RONEZ B EAIMEEREIR, SRGELGDET

(Combined) ‘¥ CTEIZE4174.7 % 128.9 nmol/g globin /mmol 7 7 U /L7
NkgTholz, £, 77 INAT I REKOZ VY RTI RONEZ v B0
RIEARICERA S HERICHENBIE I N2 b | FE 5130.5~3 mg/kglAE
DOEFPFHTIIT 7 U AT I b7 U ¥ R7 I ROEiglIfafik gz 72 5 720
ZENRIEEINT-E LTS (Fennell et al. 2005)
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Vikstrom & (2011) (X, BWEKRBETLHT7 27 U7 I FIRFEIZKIDHENRAY
AY il 57202, B OB OT 7 UNNT I RERETZ U ALT IR
R D7) > F7 I ROAEEN L~V (R E-RE R TiEfE (AUC) )
DERIZOWVWTHRFN LTS, 727 VLT I ROEBEREWEIEREEZ 11 g
T2 UNT 2 Rkg(KE/H & 725 X5 4 BIEE 2 - @8 EEE, ST 2.5 ugl kg 1A
H/H 70D KO — ARG 2 2R REBEEREED & | REE ORiE TR S 7 ikt
YT OWNWT, TZIUAT I REORT YV RT I RONETa e IR L~
JVISHIE &fz, & LT, in vitro THIE S AT IMATE Bk oD SOk FE & 45 %
WTC, 77U AT ROEKRNL~L (AUC-AA) K7 Y ¥ KT 2 ROAERKN
L~UL (AUC-GA) MEHR SN, TORE, SERFEOT 7 VAT I KLY
U R7 2 AR L ~ui3, 898 U2 B 0% Clidk L% 2 Il L 7=,
L O RHEREED AUC X, 727 U7 2 RIZB L CTiE 212 % OY 120 nM B[]
lug 77 VAT I Rl kg K&, 7 )3 F7 X RIZBI LTl 49 0t 21 nM FEftl/pg
727 UNT I RkgKETH-7-,

b. DNA {hn{&

(C3HX101) F1 }&O" (C3HXBL10) F1olft~ 7 & (4JL) (Z14C-7 27 VU )v
7 IR (46 mg/kglh®E) ZHEIEENEEG LIz 2 A, FBELOHBICDNAST
AR S AuTe, KR Tl G-4~6RFfIfZ 12, IR Clax 51~ 2% I i R
BEICE LD BRI THIBODNAGM AR E XM E o T2, FH B,
ZORERNST 7 VAT I RIZHETYZ U v R7 2 Rt s o, 2o
WD < BIFIEODNAIKES T 2 & B 2 b, MEBEOAFEHIIODNA L &G
HEITDIN DRI ENT-E LTS (Sega et al. 1990)

uC-7 7 Y7 3 R&Balble~w 7 2 (. 30C) 1253 mg/kglk K SDT » h
(K, 3PC) (246 mg/kgREHFEIGFRENEZ LG LRI\ T, Z U RT7 IR
HRD 7T = AIMERTEE SN, v~ T AKDNT > MZEBWT, ZOfEo
il C DI EE 137 N E 126 pmol/mgDNA K 1827 pmol/mgDNAT#H - 7=
(Segerback et al. 1995) .

B6C3F1~ v & (MERE, A&GH3L) 12727 VAT 2 K (0.1 mgkglhHE) &
OFENEDOZ Y 2 7 X R BT D5 LR BRI\ T, 727 U7
I REZ Y RTY 2 RNTORGIZEWTH FICDNAM IR K S 4
T2, ZUTRT I ROERT 7 U7 I REVK40%Z < AR Z KT 5 2
EME SN TS (Doerge et al. 2005a) , £7=, F3447 » b~ (M, K&5
RFEBIL) (ICRBRDRBRZAT o7& 2 A, v TR ERBRIZT 7 U7 I REOT Y
¥ R7 X NI &L o THEIBIZDNAR A R S dv, HEICERBWTIEZ U > R7 2
ROMIMED RIS S TR E N0, METIEETA LN -T2, FFET
ODNAFMIEEKRIZZ U v K7 2 FOAUC L IR E R LTz, FEHIE. 7
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JIUNT I REEHAEICLZZET, ZU Y RT7I R~OREERENLEZ &
MW, BN DOT 7 U7 I FIR@EEMEL 2512500 TC, 727 U7 I RO
TV RT I R~ORED L VDR D ENRBINzE LTn5D
(Doerge et al. 2005b)

B6C3F1~ 7 A (M, #BeHRES~4PL) K OF3447 » b (MERE, A& 583
~4JC) 121 mg/kgAE/ B DT 7 VAT I REREBOKEL LR T, AT
27V KT X RHEED T T = U AHIMERTERL S v, Z ORI B X e~ o
AR OMEZ ~ P TIE14H BICEFREBIZE L42HHE TR LIS HET » N T
FI4HHZE—27 L LTERLERED Li-, 757 = ODNAMINAR, ~ 7 A
T42H BIZHE—RR N SN2 D & BRO TR S 72 02> 72 (Doerge et al. 2005¢)

@FE=

A 5D 5 7 ) ¥ R7 2 RHEKRORPIEH O LR EpfEic K - TR
20 T INT I RRNB T YU RT I RAORRICITEERNH D Z LIRS
nNTWn5,

F344< > ~ (. 4PJC) K OB6C3F1~ ™ 2 (ff. 4PC) (218C-7 27 VL7 I R (50
mg/kgRE) Z o BERE 0 &G U7 BRIC W T, JRPERIE S e E R O
YB, T VAT I NHEOEEM R I NETFH U REERIIT v b TlET1%, ~ v
ATIH41%THY, 7V RT7 2 FHEO I VEZF A A/ KT T v FT20%, ~
T AT33% Tholz, REMREWNG, 7V R7 2 RERONREY () > KT
SR, ZUYRT R FEEDINVEFF U AEEKLOT V> BT 2 ROMKE
W) #Gbdse, vUATE%, 7y hT28%ThHV, 7V 7 I RO
RII~T ADOHFNEW EHEE S V72 (Sumner et al. 2003)

EMZT 7 VT 2R (3 mglkgRE) 2% 05 L7 BEO R PR % AT L,

BT D7V R7 I RERBRT 5 REMWIRMEHY D18.5% TH v

(Fennell et al. 2005) . Sumner® (2003) TD 7 v b (28%) KU~ T7 A (59%)
L TR ot LR LTV D,

Flo.NET 0 EUIMEERIZOW T HEZENHE STV 5, EikdFennell
5<mm®ci\ﬁAﬁﬂémz.@ew&ﬁ@L:BCJ%7UAA?iF(30ngmy¢E\
ARE64) ZHEROKE LZRERE ., HOF3447 v MZBC-7 7 VLT 2 K (8.
mg/kg{AH) ZMEIHEEREOKREG L-iRE 2 LT, & MZ ié?ﬁ)w?
I REOZ U RT I IR EIZ. T v X0 2.7 .45 50
ERTHoTmE LTS, T2, ZIUTVKRTIREORTZ U AT I RONESTBE
AR EEIZ T v R 00.841Z%F LTl FTIF0.44TH o2 LTWD,
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(4) et

MEEDBBC3F1~ 7 A (R, #BGHE3IC) (27 7 VA7 X R (0.1 mg/kg/REH)
ZeaRiHRE O G5 OTIRER 5 L =R B W T, 727 U7 3 Ko, s
HilRE O & G- ClIkEL.6, ME1.3IRFH ., TRERI G- TIIMEL.2, HE3.0FfH], U R I R
O HERE L, SREIRR OB ST IR & b IS 1L 5IERT, TREEEE G TIRE2.6, ES.T
Kl Cdho7-, F3447 v b (MEME, A EGHEBIL) IZRBRORREZIT o702 A, 7
7 U7 X RO L, a0 &5 Clramk2.2, #1605, 1REFB G ClImk
3.1, ME3.9WE[E], 77V o R X RoodfH =i, Rl 0 &5 ClrimE2.6, ME2.50kF
. (REEHR G CTIIMES.0. MES.9FFR TH - 7= (Doerge et al. 2005a, 2005b) .

B6C3F1~ 7 A (M, K4 5/E40C) 12727 VAT 2 R (0.1 mgkgiKHE) % il
& &G TR G- L 24FFE IR T oFU LG & ARG OFIE 2 RE L7 RICE
WT, EGEEICHT DT 27 IAT I REREORHY (7 F7 I R, AAMAK
GAMA) O Rt EOE G X REIRR OB HIZB W T, 727 VLT 2 RARE0.6~0.7%.
M0.1~1%, 77U ¥ R7 X RAHE16~18%., ME12~28%, AAMADMES~9%, HE5~
7%. GAMADEI~22%, Mi6~12%, {REEZ G TT 7 U7 I ROSMERE L ©120%,
7V RT I RAHE19~49%, 1E13~21%, AAMADNE20~31%. H6~10%, GAMA
DIE20~21%, HE3~8%TH V., EHLHLDEGHIETH 7Y ¥ K7 I FHERMAHY O
RIPGENE -T2, BWEROHREGTIE, 2SR O R PRI 358D S
W=, B GICB W It CE» o 7=, F7=. F3447 v b (HEHE, %4%
HRE2L) THERORBR AT & 2 A, Ml AREGIZBWT, 727U AT IR
THE2%, ME1~2%., 7'V & K7 X R TlE6%., ME4~T7%., AAMATHE31%, HE28~30%.
GAMA THE27~29%. Hf20~22% JREE#5-CT7 7 U LT I R3IE0.4~1.3%. 1£0.4%.
7V R7 X RPHE0.8~4.3%, MES. 7%, AAMANE4~9%, 4%, GAMADS 4~
14%., 8% TH Y . EH L DL HIETHAAMADRRFHEIEN L, 2 HMH
WD R PEE B HERED 22 13X B i 7enr o 72 (Doerge et al. 2007)

F3447 v b (i, #£&E5HE3PT) (24C-7 27 U7 2 K (1.0, 10, 100 mg/kg &
) ZRRO#%E LZRBRICBW T, 24 LINICH&R 5 8:0D53~67%. 7 HLINIZ
65~82% M HEt XA, Pt S AV RBETEEDI0%LL LSRN DR S dvTe, FEE
PRI, G240 L VT HIZEB W T, 2N ZENHEEGED4.8L 6% Th 7=, £z,
FERR D> & O G O VE I L 23 5 R AN L N8 H AN D AP E A 7R L7223, Bl
{EEB O I —FME T R L L TR R T h o 72, JRAPICHEI S 7= R 2 bk
TG ED2% AT Ch o7, £72, HIRNE S (10 mg/kgfh®E) K OREOES (1.0,
10, 100 mg/kgiRE) (2B W T, BEHHEMEN LA LD RPEEIEOT A M ORREEE
B OR P HEEIXRSE CTH 5 Z L avrEn7- (Miller at al. 1982)

Sprague Dawley”Z » k (SDZ » ) (K, 5~7PC) |214C-7 7 U LT X K (50 mg/kg
RE) ZEIHEER ARG L2E 2 A, &G 12FF /M T41% B8R b HE =, 24
RFC & HIC10% PRt S ufz, £72, ME TOWEIEEINT6RFH Th - 7223, 1
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TIEATHE O A 237, 93] YH AR OB A 374 CTH 0 | I I KR
F 5 LB S (Kadry et al. 1999)

R =2 — LV AMALZF3447 >~ & (I, 3PC) (2H¥C-7Z7 U L7 I K (10
mg/kgRE) & HREIFIRNZE S LR CiE, 85 S E M D R15%23 fHH-
(ZRIBIRFFRI AP FEE S v, MRV O BETEHEO 1% A B &M Th o7, 2D Z &)
HLEHEDOIXZ, 7TZ7INAVTIREIT7y bCIHEHRER T EEZONTLE LTINS

(Miller at al. 1982) .

b FTOHMRE LTI, BH184 (26~685%) 1213C-7 27 VAT 2 K (0.5, 1.0,
3.0 mg/kghE, #Kif64) ZHEROKG LA, 727U AT I ROKROEKGIC
BT 2 IR PR R 133.1~3.5IKF[#] & #EiE 47z (Fennell et al. 2006) .

fEERRT T 4T 64 (BYE3 4., bt 34, EH4EH: 26.6 5.6 %) 1Z 0.94 mg
DT 7 INT I RRGENEFLZERIE-EZ2A, RPIZZ Y U RT I RidmH
ENTeino Ty, REMKROT 7 VLT I K, AAMA LT GAMA (2 B R
D 4.4%+1.5%, 50.0£9.4%, 5.91.2%% L7z, £7=. TNZNDIRFPEIEEI
1£2.4+0.4, 17.4%3.9, 25.1+6.4 FFff] TH - 7=, HEit 372 GAMA/AAMA O [E3
1%0.12+0.02 TH-7= (Fuhr et al. 2006) .

(5) PBPK ETIL

t NMZBFATZ7INT I RERNT YU RTY I ROKNBRZELAHESTSH>Z L4 H
& Lz, 727 V7 2 ROWIL, RH&E ORI T 2 850 A F 03y Eh et
7V (PBPKE7 /1) (Kirman et al. 2003, Walker et al. 2007, Young et al. 2007,
Sweeney et al. 2010) BHESNTED, TNOLDOETIZELS>TTZ U AT I KD
PR EE M OV S AEICEE T2 U 2 7 G35 1) B (RN ER S 0D LLEZ S AT BE & 72 -
7= (JECFA 2011b) .

Kirman® (2003) OEF /WL, 7 v bOFRIRN., BEEAN IR O®&RG BT 57
JINT I KERZ UL KT I ROENENEZ T3 5 72 OIZBR% S 47, 19804F/K
K O9904ERDF3447 v b OFT—ZBNHNWSHI, TZUAT I RERT YV RT7 2
ROFSOXE (BhfRin, FR, g, ik O Omo3 <X TOMI) ~D0HAan
T UEENTWS (K4-2) ., 727 VAT 2 RoMREE, FigciEzy, 7V R
7 REAKRTHCYP2ELIZ L5 =ARF U1t KON T EF -8 (3-7 X/
BAF YT uEN) VAT A U EAKRT HGSTEI LIz V7 VE F 4 U h D% %
T2 (K4-1228) , 727 VL7 2 RICBET 2 oERENT, BEFo7 v
U X LT E DAL FRRFEIC RS S HEE SN2, 77U & K7 X RO EARENT,
77 UNT I FOEICHEEEEE (77 )V e= ) VEDRZOTRY Y MUY TH
HYT ) 2FLUAFYR)ICHKT D HAIEH3. 2% %2 F U CHE SN TZ, (ATSDR
2012, JECFA 2011b)
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B4-2 7OIVILTIRRUTYSRT7 I FOAEBFEHPBPKET L
EH = =R ¥ MUK iEEESE . 1.p. = BEENE S, 1v. = §rIRES
(Kirman et al. 2003, ATSDR 2012)

Walker & (2007) 1%, Kirman® (2003) OFET/L/XT A —HF DL DINDAFE
FEEE, Ty PO hONEZ v B IEDT —4 (Fennell et al. 2003) | E
r DOfEIMERT — % 2 -T2l AN ~D M (Fennell et al. 2004, 2005) (2O Xk
L7z, Walker & (2007) OFETIEITA T AT —VORREMEZRT A= L L, +
EHLOEERENLOT 7 U T I RoR#HE (CYP2EL, 7 Vv FF o fua, =ARF
¥ IR REIESR) (2B L TR ATRe R G R A A AN TV D, T v B KTE M
BT DHDETNANT A—ERNHREIN, & MET VI, 727U AT REROELES
Nick hO~NEZ v B IR ERFREOT — & Ll L TRIE Sz, ZDE
TIVIZ2010EDEPAD T 7 U L7 X RO U A7 FHITHWHL TS, F-,
CYP2E1B LN NV Z T A Aa G OEZRRE I E S 8 & H AMEB OFEEIZ S
THLETADERINZ, ZnbDEy Ty I alb—rarynb, FEBEKR
NZTZIUAT I REORTZ Y RT I ROBRNREEDENND D Z & PRE I,
ZOBENIAICB NIV RTIREO T 7 U AT I RICLVBHETHD
EEZLNTZE LTS, (ATSDR 2012, JECFA 2011b)

Young® (2007) OET /L, T A, Ty FEOe MIBITFAT7 27U LTI Rk
V7 UL 72 R, BT ENEND IV EFF L ABEROBIREE EF LT %725
PostNatal & ’Fi341 2 PBPK/PD (pharmacodynamic) €7 /WLY 7 v =77/
Z7 5 E L TCFDAONCTRICE » TR SN (X4-3) . 4FEOPBPK~=» F—>
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22
23
24
25

DIEBIEIE D T I
L= M

28@!]

Hs

e
%ﬁbfﬁ%éhfwéo%?w%%%ﬁét@
T7IUNLTIREORTY L RTI R, DNAMIIA KR OANE 7 1 B AR L
)L, JRPYPEE T 0 7 A NS AT — X G5

BEPNLTRBY ., EOAN LTI OF T arnbb, ENEo
AR, RO XRWN G720 ML Lz = b XU
2, 7 v FOIMmFL-~b, fiEf o

S DIERT —Z i ST

W%, (ATSDR 2012, JECFA 2011b)
Input [nput
‘\'\ f’
'y Py
PBPK-1 | order PBPK-2
Acrylamide metabolism Glycidamide
(AA) (GA)
J ?/ Y
utine o Kr ‘{ uringe
/*Iemuglubm DNA
1# order Adducts Adducls ". 19 order
metabolism |I Ka ) K / metaholism
! { repalr
\tu rn aver
\-H““m__ FD - T
PBPK-3 PBPK-4
Acrvlamide metabolite |Glycidamide metabolites
(AA-GS) N, (GA-GS)

-
urine uring

K4-3 7OVILT I RERUY YL K72 FOPBPK/PDETIL
(Young et L. 2007, JECFA 2011b)

dXdt= K X Y (organj, chem;) — K5 X X
X IMEIREE, YV s O ORE, K : FRGHE
D ER (K KOK 130T s —iEE)
(Young et al. 2007)

EEK

Sweeney © (2010) |2, E "EO Ty FOT 7 U NALT I REOZ VY K7 I RIZ
B+ 2PBPKET /L Z#& L7z, Kirman 5 (2003) (2L 2 FET /N85 A —% % JRfH
L. XRELTt MZIERLTZ, ZOETEIZIZ, Youngh (2007) & Walker &
(2007) 12 & - TG SN oERE. Mg & ARk, ~F 27 1 v AL OYR 1R
W T HIEF3447 v FOT R TO—@#HOT— X BMEH I TW»5b, (JECFA
2011b)

JECFA (2011b) 1. 77 VLT I ROFHHIZYS7-Y . SweeneyH (2010) DFE
7, Young® (2007) OFEF /L, Walker® (2007) ODETMZL DT v M EDE
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cOTZ7INTIREORTZU Y RT7 I ROKARERIZETHHDT—Z %2 L
TWb, Young b N FPRIL7ZET 7 U LT I REOZ U RT7 I ROAUCIHE2.4) 1.1
pumol/L X K] T 0 . Doerge® (2005b) D 5fifl#% 1 #5585k THIE S 1 7-AUC 2.4
J} 0.3 pmol/L X B§fi] & FIER CTH - 7243, Walker 23 FHI L 72 E126.7 & 185.0
pmol/L X ] CHIEME L Y 2~3f&mhn-> T2, TXTD o — A TWalker 5 O TR E
<. Sweeney 5D FHNIIEL 72V . Young b D FHNITFHTH o7z, WTFhDET IV
ICBWTHHABEOEREDREINTND Z NG, FHNRT 7 VLT I RORHER
NHb NONEGEEEEZ THT 52 ENAEETH S L LTS, Doerge & (2008)
1%, Young 5 OPBPKEFAZ VTS v hd 7 U F7 3 R sEODNAR AT
BEAZHEEL, B NOMIMARE L4252 LT, & MC 75@%#%@77)
VT X FBREOWFIFEN AU A7 ZHHE L TnD, 72, Tardiff 5 (2010) |
&mm@%(%m)@%?W%%MTW@@@@@@%ﬁhﬁ%@%N%NV?VH
7 F—=ZXEE FIRfE (BMDL1wo) ZEHE L, BFENOLOT 7 VAT I NEEE & g
L TAAR DGAZNENDOIgEFE~— (margin of exposure, MOE) ZZHH LT\
% (JECFA 2011b) .

(6) KNEIEDE L ®

T UNAT R RE, v ASNORGERBRICE Y L5 D200%ICE TR S
NS TIEE TIIFE A R SN o7, B MBI 2 ERGEEBRICBWLT Y,
2405 F T2 /e < L b EGBED40% RIS T,

T UNT IR, U ATE, HEE, PR B, B, M, IBEARY. O
L BEKEORE XD BRI T D2 EnBO LI, Ty MW TIE, RinEk%
br& MBI CRIRE CH Y | JAHEMICOm T2 0ERIILR2NE LTS, B |
TIPS T 7 U AT X R STz,

itxvﬁX%tb’ﬁwT 77 VT X REROE ORI 35 5 a8 % i

Jie L %ﬁfékéﬂfw

I:I\&UTO WZBFL5T 7 )11/7 ROARHHEIE 1L, 727 VAT I RO
@ﬁwﬁﬂ%Tﬁéﬁ)/FY\Fmﬁﬂéﬂéﬁ%&\7»&?%/%7/%71
T—RBICKOV IV ETFF ARG S, BIZRH SNDORED 2 OB8FZX 6N TED
JRPWZEEt S D, 72, 77 IV AT I RERZ U RT7 I RiE, Wiilb~EJ o
B XIIDNA & IR Z AR T 5,

BB, TIZ7INTI NG RT I RAOHRIZITEEZLHD, Ty b, <
U A, b MOIRIZE ST,

2. REBMEIZEITIEE
(1) 2HESEHE
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(2) BRMSEEHAER

(3) EHEERBRRUENAMEHER
(4) 2= EEER

(5) ®mE=EMEHER

(6) 4%E - HEFMEHER

(7) REMESMEAR

(8) Ein=MHER

3. EMCBITZERE

V. EFR#EIF DT

1. FAO/NHOEREBRFAMMEMREES Joint FAO/WHO Expert Committee on Food

Additives (JECFA)

JECFA 13 2005 FE D 64 [MIEEIZEBWT, 727 U7 I RO & OB L 2
iT>o T35,

IREFHIC DWW T, 727 VT X FoHE—HEREZ, SEICBT 2HEME L
OHIBRBRIEE =2 U 7V AT h-RGERE=F ) 771 7T L (GEMS/Food)
(S E | SPHEIGE T 1 ngkg KE/H, SR T4 ugkeg KE/H & LTW5D,

REISFHEIZ W T, 7 v o 90 H MK 5588k (Burek et al. 1980) T
DT AR DI L (B BMEE Citl) OME/EHE (no observed effect
level : NOEL) % 0.2 mg/kg (R8/H ., AHEIAE~DEE N NE OM O FEFEZM: DI
5% E[E L7 NOEL % 2 A - AR (Tyl et al. 2000a) X X7 v b
2 FERIEROK B 53R (Johnson et al. 1986) (235X 2.0 mg/kg {AH/H & LT\ 5%,
Fo, T UNAT I ROV AT FHEICET »EEREELBLEFEERNBAMEE L, %
N AN D 10%e — e 2 BMDL1o)-% 7 v b ® 2 FEKE G-
#ABR (Johnson et al. 1986) (Z351T 5 ANRARKERIE DT AU EED & 0.30 mg/kg (ARH/
HE&LTWD,

Wk i AT S OV H B S sl O 0 & S - MOE}
ERHHLZLE Z A, MROBIEZEIICE T S MOE 1, B T 200, EEH
FHTHO Tholo, £z, A5 - FAEFEM, TOMOIEMBEMERZEIZI T 5 MOE I,

=
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SR ELE T 2,000, EIEECGE T 500 TH-o7z, JECFA X, Zh b0
THEERN S, FHLRBRE TITAFTRETRWEB X 6N LD, —HomERE
TIFMRICERERFIZEMDNE L D ARt R TE v fEim L T\ 5,

F 72 BN AMED MOE (3 EHREBE R T 300, S EGE T 75 & 720 (JECFA 11,
BIGEMERNAMEEHETHWE L LTI MOE 2V &< BE~DEEE 525D
ThodE&LTWDS, (JECFA2006a. b)

F 72, JECFA |3 2010 D% 72 BIZAIZEB VT, 5 64 [ A LRI AT RHE
ol T — 2 B E 2 CTHHE 21T > T\ 5,

BREEREI I DV TIE, 2003 LA, BEFOT 7 VLT I RO HE X T
BY., —HOEATHREENARIIKLS otz B 2 bz, JECFAIZTXTO
[E DO — AR EH OB S OIRFTITITIE L A CRBIIA NN THASI E L, T
7 U7 I ROHEE—HEIE CEHMEBIUE 1 ngke KH/H, &EIUE 4 ng/kg &
H/H) %5 64 BIZEMNLAET L TR,

R ESISTHIIZ W T, FERBABE TR OEZEDOE W RRA Vb &2 T
k OO REFEIZ (LD NOAEL Th 5 0.2 mg/kg (KEH/H & LTW5, HEBAM
[ZOWTIE, MET > b 2 4EMIKEE 53 BR  (Beland et al. 2010) (2351 2 FLARHR
HEMRIE |2 355 < BMDLio % 0.31 mg/kg IRE/H ., K~ 7 A D 2 4EMEK #5505k

(Beland et al. 2010) (Z31F 5/ —F —RORIED BMDL1o % 0.18 mg/kg {AH/H
ELTW5A,

F B SR O 5 & OB IUE Rl OfE RIS E B &z MOE X, 7 v M2
B AR OEEEIZIB VT, FHREEE K OEERIEE TELEI 200 KO
50 L7potz, Flo, BNRAMEICOWTIE, 7 v b OARRRHERIEIZ 1T 5 MOE 1%,
SEERHERCE N OVE RS TENERN 310 LTV T8, ~ 7 AD N—F — R HE-S<
MOE I%, £ £41 180 k45 L7p o7, JECFA I35 64 M= & & FERIC, MPts
B2 B DWW TCIE, SRR ERE TITAEREIT WL EX DS, BRED
Z WA TIEMROREFIIER L UL TRtk 2 R T& e LT 5, Fo, 5§
DAMEIZOWNTIE, BEHBELXOENAEEEFETHILEME LTiE, 20 MOE
I BERICRT 225250 THLE LTS, £7-. 2150 MOE OfEl,
FeA B TOREELFBETHY, 7 v LR T ZADIRILENETT2 72880 AR
B, ARk dhae e 5l (PBPK 7 L)—I2 X D Miat, S8 D e K O -
72RO OWEEFIIXLARTORE 2 3T 56O THDH, L LTW5D,

JECFA X, BE MZBWTTZ VAT I ROBRHPLOHEEEREET 7 VLT
RERFEDIREE (77 VAT 2 FEOZ VY RT7 2 RO~EZ v EUAINKR) & O
DIFWNT & FEE 2R L UToEFEE T T 7 VT < RIRER &80 AR O
SRS NN Enb, BN DT 7 UNAT X RIREICLD U A7 2 &
D IEMEIZRHN T D 72 O2iE, FMEANOEENOT 7 I LT I KKV R7 I RO
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NEZ B EUAIURDRE & RIRESOR LD ORGFEE & OREIZ YW TO R
- A2 s L Cnd (JECFA 2011a. b) .

2. HRFEFBE (WHO) 8RB KKEHASL F54 o RUVIRAXE

WHO 1. 1996 FDOEEVKKE T A K74 V8 2 RIZBWT, 727 U7 I RiZ
BLEEERDPAMETHY ., MENRETERWVWI &6, Johnson & (1986) D
MEZ > D 2 FRIEOKE 5RBRIZ 1T 2 FR, BRI O O K IEEE A DRSS
WIE~ VT AT =T VA L, AAERRIFER A Y A7 105 O ERICHE T 54
A RTAMEELTEHEIKRKFOTZ7 VAT I REEELZ 05 ng/b ERELTVD

(WHO 1996) .

2011 D 4 PRLOMRISCE TIX, BRFMERBRICBNT, 727 VL7 2 Rl
B & O TR B CIRZARE BII 2 Th 5 23, in vitro KON in vivo DFRER TIIMFLED
YRR D IBARF-Z2 R H e N R B 23508 S, RAIFE DS AR I W THLMR.
IR O ORI =53 S8 5 2 & (Johnson et al. 1986) . IARC 37 7 U
WNT I RETN—T 2012 LT05HZ & (TARC 1994) . JECFA 2 #hfRaEM:Ic B9
LS AR L, BMZiE L CORELEINAICERTERR VKL (as low as
reasonably achievable, ALARA) T XX Th b &ifEimftiF7=2 & (JECFA 2011a,
2011b) M5, HA N7 A ME 0.5pug/L 1% [BREFE 2 H A0S ER AT RE R IR 0 K < 3%
ETHhHD) EWIH R LESEMATHR SN TWD (WHO 2011)

3. EENABFZEHES International Agency for Research on Cancer (IARC)

TIARC 1% 1994 FFOFHMIZIHBWT, 727 U AT I KO b~ORBPAMEEZ, B F~
DFELII AR+ TH D NERBRICB W I+ R S D5 Z v, Zv—7
2A (B MZXLTBZELFENAMENSH D : Probably carcinogenic to humans) (2
DL TWD,

IARC DV —F% > 7 VN —FIFFHIIC 4720, Q7 27 VLT I REOZEORHY T
HH7 VY RT 2 RN~ AT v 2BV T DNA & HAFREAMINAEZ KT 5
Tl @WTZIUNATIREORT Y RT I RRE FEOT v MZBWTANEZ R E
v EHHEREAMIMEZENRT S Z &, Gil) invivo T, 727 UAT X R~ AE5EH
FlC B R T 2R B YR B 2. 7 NMASRHIIIC e kR 2o 2 23 2
&L U REEMA T e 2 X v L IERANIMEE RS 5 Z &, (v) in vivo TT
7 UNNT I R o WEOEMBCRaRREE 25 EE 2528, Winvitro T7 7
U7 I OGRS ER FREARER L O AR RE 2R3, W72
UNAT X RR~ U Ak Gl EEfRZ S ST 2B ELIELELTVD
(IARC 1994) .
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1 4. kH
2 (1) XKEIREZERZEZT United States Environmental Protection Agency (EPA)
3 HEYRVIERS AT L (Integrated Risk Information System : IRIS)
4 EPA/IRIS TliX, ALFWEOFAM A, TDI ICHY T 2Kz AHE RID) &L
5 TTEMIERDAMOFEREZREEL TS, F2, 95— T, %%ﬁ WAEIZOWT,
6 | FentAtEs ﬁ_owf@%ﬁ%k1 L. S4BT R IEEIC L D Y 227100
7T ToOFREEML TVD,
8
9 DEMEOSEAE (Chronic Oral RfD) (EPA/IRIS 2010)
10 EPA |%. Johnson » (1986) . Friedman & (1995) (215 F344 7 v &M
11 Wiz 2 R OBKEGRBR TSI N BRITHEOMBRE(LZE AR L L
12 (NOAEL : 0.5 mg/kg {K#/H . LOAEL : 2 mg/ke {k&/H) . RfD #3KH 5 7=
13 OHFE S (POD) X F~w—27 K—X (BMD) {EICELDRDTWD, Johnson
14 5 (1986) DT~ FOT—Fnbura v AT 4 v 7 ET A EHANTRO LN
15 BMD DfE & HIKLS . XRoF~—27 L AR A (BMR) % 5% & LT, BMDs %
16 0.58 mg/kg {K&/H. BMDLs % 0.27 me/kg {k&/H & LT\ %, BMDLs % POD
17 EL. ZORBICHT DTy bOT 7 VAT I RONEERER (1 4 5 - R dh
18 BT RS : AUC) % 7.39 mg/kg (KE/H EHEH L, ZOEICHKSZ B MIBWTH
19 HNREE AR S & 72 D B EE (HEDBMpL) % 0.053 mg/kg fAE/H & LT\ 5,
20 COMEERHEFERE30 B: Ty b bE hA~D T XA F I ADENESH
21 T 2R HEEME, 10 : MNO LB A2 BET 5 RiEFEM) Tl L7z 0.002 mg/kg (AEH
22 /H%Z RfD & LTW5, 723, EPA I%, AUC k5 Z & T, flEo hFakx
23 XT AT AEPFELTND LD, b axxT ¢ 7 ADORHEEREZ BEEE
24 D3ORDLVIZ1LETDHIET, BhdEe h~DORFEFEMEEL 10 DbV IZ3 &
25 LTWb,
26
hify L5 7R HIFE A 2 N EZE 12 RfD
IBAT PRI ZE A, HEDsgupL: 0.053 30b 0.002 mg/kg AEH
vk mg/kg {KE/H /H
Pt O R
(Johnson et al.1986)
27 a HEDpupr, (Human equivalent dose) : B CoOMEN S, b h CHHIRERNFERE L 725
28 BREICHE L= b D, T v FToO BMDLs 0.27 mg/kg (A#/H % b MI#E,
29 b3 (FiZE : MO D X a7 AOENEIMET D ARHEFEME) x10 (EAF)
30
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Q@FA AME (EPA/IRIS 2010)

a. EHLAMERSE
2005 FEDFHNAY ZATFHHEDO T A X2 AW, T7 U AT I RE 825
<k RENAMEME CTH D (likely to be carcinogenic to humans) | & Z&72 LT
Wb, ZOFHEE., Q727 VAT I REHKESG Lz F344 7 v MZBWT,
TN FUR AR O VRN b B ARNE 2 OV A3, R F25E P R RE RS, HELC FLARARAERE O
BERBEREOWEMBAONT-Z L, W7 27 VA7 I FEROKRE, BN
5 IG5 L7 ICR v~ 7 A KON SENCAR v~ 7 AIZ TPA T rnt—3 3
vENTREEEEHRTLHIE, DT VAT I ROBEERNKRSTAJ <Y
AITHiREZ S XL 232 & F344 7 v hDOAA I T v A 1BV THIR AR
RIEBEN A ONT-Z L W7 27 VT 2 RAHHIEMIIZ B W TR 4 7B nE
P& Bl & 2¢O+ RN H 5 Z LISV TV 5,

b. ¥OMEEIC KD RV

EPA /%, Johnson & (1986) (ZX % F344 7 v b ® 2 ARIHOK &G RAERIZ R
T OREZ > b OFAR PR & O BRI EIE (tunica vaginalis
mesothelioma) D FEASEFE DA H-S & . BMD £ T BMDL1o 1.50x101 mg/kg
KE/HZKkD, POD & L7-, Z® BMDLio»5» AUC %k, HEDpmpL &
1.94x10 mg/kg RE/H ERHH L7-, b FOVEEICO Y YWE 1mg 2 KE
1kg M7V EHABRAERT 2 & EOWmFEFNALY X7 @EAOEFMRE) % 0.51

(mg/kg (KHE/H) 1EHH LT,

EPA X7 7 VAT X RICRDEPADIERBTITRRER LD L L, IR
IR T DR E W EB 2 D0, ShIROMREE %2 517 TR %
T2 IIA T TH Y | BROERMREUIR A DRENOFR INZZ LD, 16
LT OFEBITT DU A7 FMICEE L Tik, % 4MR% (age dependent
adjustment factors, ADAFs) Zi#EH 352 & & L, ADAFs & LT 2 @ARim D%
Al 10 %, 20D 16 AME CTIL 3 ZHATRETHL L LT D,

5. B

(1) FRMBREFEEES Scientific Committee for Food (SCF)

SCF X, M2 B a2 BTV BENZ 0T 52 L CTRIBEDT 7 UV T 2 RAVE
D ENI AT =—FT D 2002 4 4 HOREEZITF, 20024FET7TH, 77 IUNLT
I FoRMTOEEE, B0 OHEEEBRE, BHELOY X7 FHMHICET 2B F 0
WMEEZLEa2—LTW5A, 199142, SCF X7 7 VAT 2 Rin@EmmtEs 0 AmeE
Th b Efmfti TV a0, ZO%RMEIEZ HH LWlEIT7z <, BREEER A
METHDLLEWVWIFliZRIZEZ Y ELTNDZ LD, 2002 FEORHEIZIBVT, B
B TR STOT7T 7 VLT 2 BRI L D2 EBEO U 27 Z2HET5H 2 L ITRAEE
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ThHELTWA SCFIZEMNTOT 7 VLT I REAEL A < R AT iE 7 &
TTELFHELS T RETHL LBELTWS (EC2002) .

(2) MMNEBEREZELHE European Food Safety Agency (EFSA)

EFSA ©7 — RF = — BT HI58EMEICEET 5857/ 3% /L (Scientific Panel
on Contaminants in the Food Chain : CONTAM /%) X, 2005 4EiZ JECFA
DF 64 MIREOY~ U —LAR— bk (JECFA 2005) ([Z2OWTHREZ1T> T %,
CONTAM X uiE, JECFA 7 7 U7 2 ROFHGIIZ MOE Z@MH L, BH S
72 MOE MME< | b ORI EA =~ T Effm L TH Y, SCF ORMFE —F L T
% Z &, JECFA BRINSEDOT — 2 Z WV IAATMOE 77 —F 2 H L T\ 5
ZLIZE kL, JECFA o E8 2kt K OB ICFAE L, EFSA 12 X 2805
B CIIARETH D Eikim L T\ 5 (EFSA 2005) .

2008 4=, EFSA 1%, BEH%E, & FOARAS F~—T—, BPAMEA =X LKD)
BRI D> 6 DOBREE | \—OU\VC@*ﬁf_iﬁrﬁi&-@l L. BEfFoRStoTr 7 YT 2
ROFAMAAEIET BHAAEF SR ENE I MOV THEMEIT> TV D, TORER. B
UUWESRIIAHESEZ S L, 7HMliZ LV EEICT 250 TIEH L00, BLEME CILRE
oD BB L A1T 9 MBI AR W S i LT\ 5 (EFSA 2008) . £7-., ASHIRSE L BN
A DR FT —ZICHES& | R, IV, e NI, B e . ROV T
TI7UVNLT I ROBENSOERERENALY A7 & ORIZHMERBEME XA b7
WE LT3 (EFSA 2008¢. g) .

2011 4£, EFSA 1%, EU JI¥EN EC @ 2007 4£ 5 H 0 (EC 2007) (2HEV,
2007, 2008 KX 2009 fEIAT- =BT DOT 7 VLT I REFREOET=X ) » JiH
BEORROIMD FLDEITH-TND, T7 UNAT I ROREFOER & L EHB] MO
bR OHEERZE B NCRMHEZ EOFGENDL, BINCBT 27 7 VL7 I R
PgE R A AN (18 kLA ) T0.831~1.1 pg/kg KE/A ., HHEH (11~17m%) T
0.43~1.4 ug/kg (KE/H, /MR (3~10%) T 0.70~2.05 ng/kg KE/H, $hlE (1~3
%) T 1.2~2.4pgkg A&HE/H EHEEL TW5 (EFSA 2011)

(3) 25 VREBRBEERET L Agence frangaise de sécurité sanitaire des

aliments (AFSSA)

AFSSA 1%, 2005 4, &N THIZERINDT 7 VAT I ROBIER U R 7 DFF
M MBI B A FRA R T — Z ICOWTRIEL TWD, 7T ZAAICBITA A
mNSDT 7 VAT I RGN D, 2004 4EO7 7 VLT I RHEEEIEIL, T
Ed (8~145%) DOFHEDS 1.25 pglkg (KHE/H ., 95 /N—& X A JUED 2.54 nglkg
RE/H, A (15 LA L) OSFEBMEMN 0.50 pglkg KE/H, 95 /R—1 o & A JLEMN
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0.98ug/kg K/ H & 720 | 2002 FORIE (7 &b TENLH 14pglkg (RE/H, 2.9
ng/kg RE/H . A TENZERN 0.50 nglkg K5/ H . 1.1 pg/kg AE/H) & Hlg L TK
SREFAHONRDSTZE LTV D, 2ok, miERHEIZ OV Tik, JECFA K 64 A1
B0V ) —LR— ML DI ERENT 212 L, AFSSA Mt E OFFIEFF - T
WAV, AFSSA (3, HIEDOR R I3 & S OFHESUTERUC >V TR 2 B 2
T2 LI TERVA, IS NS OEGHRPM T -2 O LT, B
HELZ<MY AN ART o 2ADENTRELZLDITHZ 2O TS (AFSSA
2005) .

(4) 25 VREBREBEEFEHEELZET L Agence nationale de sécurité
sanitaire de |’ alimentation, de I’ environnement et du travail (ANSES)
ANSESIF20114, 2006~2010F 1230 L7 KB h— X v H A =y NAXT 4
—DREREHELTZ, 77V ANDHRAKRFELDT 7 VT I ROHEEEEEE
B L 240.43 % 100.69 pglkglk &/ H . 95 /S—t v % A MEIZZNEN1.02 KO
1.80 pg/kglh®E/H CTh o7, = DEIZ2005FEDfH L V&< . JECFA (2011a) A4
E LTI NOBIED1/2~1/4THh -7, ANSESIE, Zi b DOffi & JECFA
(2011a) 7377% L 7=BMDLiof# (0.18 mg/kg A/ H &% 0%0.31mg/kgiA&/H) 7 HMOE
EEE L, RAOFHRRTE T419K% D21, 95/3—t% v & A JUET176 21304, T
&b DOIHIIRTE T261 1449, 95/ 3—F X A ETI00/ 81724 LTW5S, &
DEIZJECFA (2011a) A& L CTWAHMOE (95/3—tk v ¥ A UETENE 45K
W78) X0 b mdo7eny, EBREY TH 61 7-BMDL1ol -5 < MOEA310,000 X ¥
KWz e, ANSESIFEMNE DT 7 VLT I RIgE 2R3 583 77 &k L.
T2 UNT I RIREORBIIET ODEANIEZED D Z ERMETHD Eiffam LT
W5 (ANSES 2011)

(5) HERY) XY FHEMZEFRT Bundesinstitut fur Risikobewertung (BfR)

BfR 1% 2011 £, &7 7 VA7 I RICHET2ERELZAEK LT, 7y FEW
~ A HAWEEMEBRICBWNTT 7 VAT 2 NITHLNRRBRAERRD B, A
FTEXLXMPOBMEITENT 2 Z LR TE D122 L0, BR IZIKARETOS
T L_XVOEBZONWTITHERA 0 THHE L, 77 VAT I RO ~DEE
KRBT ANEHOFREHEICOWTHTBIOFIENRLETH D & LD, £/, BfR
X, 727 U7 I FOBREEHELXRBAUIZOWTORELZH~ 13 OEFEL
FHI LTV AR, —B LRGN TR, WS ODDOFETIEZT 7 VU vT
REBUZ LD IBNAMED Y 27 OHEENNNFHIVTWND DS, BIE O B 530 TV R WIS
LD, LIEDN->T . 77 IUAT I FOEBREE BN AMEOEEITH L ETLHI L,
LN ETHZIEHLTET, BBAMEDY R NFERICHD ELTH, HIEDERR
ECIHEHTE 2V THAS L LT D,
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BfR i%, NTP (2011) @ F344 7 v s OFLARERAERRIE N VgD B6C3F1 ~ 7 A D
=B —RIEO T — Z 255 &, BMDL1o 2214 0.30, 0.16 mg/kg (K&EH/H & L
TWo, RAYANZBTL7 7 VT I RigEOHEIZ EFSA (2011) OHfeEfE (F
YIME 0.34 ng/kg K8/ H .95 /N\—1& > % A /LE 0.83 pg/kg (A E/H) X X Hartmann &

(2008) @D 6~80 ik D/ /NU T OIEBUEH 91 A D M ~F 7 1 v fPIE L~ L))
O OHEEM (T IE 0.43 pglkg RE/ A, HmfE 1.04 pg/kg KHE/H) % AT MOE
ZEH LI EZA, BEREICBWT 154~361 L 72 - 7=, MOE 7% 10,000 X 9 fKu»
ZEnH, BIRIZTZ U AT I FEROERLHEFALETHLE L TWD, £
2DV TIE, 2011 42 EFSA Mo EINTWA T 7 VLT I RHEERIEITRA
D3~ fELm<, "M A~Y—H—00HE LT EHDEBREIZRAD 1.3~1.5 1%
Tholzl LTWaDN, BRIZTFEHICXT S MOE XHEHET, b7 27U

TIRNREWRTZ VY RT I RRBEOHEN T — 252 B 510D ERHMENLETH
HELTWD, o, WNERTFELTIIHRALY MOE MELS 725 Z Linh, Be D
77 IUNT I FEREOKBNLETHS & LTWD (BR2011)

(6) S U AENAREEIREMER Rijksinstituut voor Volksgezondheid en
Milieu (RIVM)

RIVM (% 2009 £, 2~6 D EBICBITHT7 7 VLT I FEREY, FEH0R
g B &7 — # (Dutch National Food Consumption Survey-Young Children
2005/2006) K OAZ o XIZB T HRMFOT 7 VAT I REAEEDT —4 (Dutch
Food and Consumer Product Safety Authority 2006/2007) 75RO T\ 5, Kijg
FIZL D 2~6 o7 7 V7 I REREIL, FRMED 0.7 ng/kg (KHE/H, 99 /X—
L H A MER 1.5 pglkg KB/ Tl o7, 99 /8—F& o % A LEE . JECFA (2006
a,b) THEINTZEFHME TR INTZT v FoROFEFIZE{LD NOAEL
0.2 mg/kg {AH/H (Burek et al. 1980) &7 v ~ OFLERFRHMERED BMDLio 0.30
mg/kg {AHE/H (Johnson et al. 1986) 75, MOE % Zi£41 133, 200 EHH L7z,
FEFD AT DN TIE, NOAEL Z {85 L 0 ARV AR ofE R 2w L.,
OB EL R EOEMLE D, MOE 28 100 UL ETHIVIH E /2 fdEm s
BilET& % LvvH EFSA (2005) & x o, 727U AT I RiZ 99 x—kr & A
JED MOE THEZ L < MR EMEICR < EZ KIS RWIEA ) LimT&E oL L
TW5b, —FH. BOBAMEIZOWTIE MOE 28 10,000 LY HEW =D, 727 U AT
RFED AT 28 ER L LT TR NS E LTS, Ll Bl
TEDFE LI DOFERIZ BN A LR END | FERAMEORREIZ OV ULk
ELTEfEmA S ZEIFTERNVELTVD, RIVMIZA Z XD EHDT 7 UL
T NIBRRBICLAEE) R 2EBLT A0, 77 VAT I ROFBEMEZEIZHOWT
WICHEZ1S5 X o8 LT sd (RIVM 2009) .
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6. hF5EHE4LE Health Canada

B F FRAEE T 2012 4, BAFOT 7 VLT I REREMEEZ EH LT\ 5, 2009
ENDIESTT 7 INT I RE=Z Y 7 7nr I 5aTHon-ghmthor s
VT S REHENRO 2004 IS L= 7 il FERE CoRMERET — (2
HoSx AT HFANCBITDTZ VLT I ROBMND ORI LIEZREZHEE L TV
%, HEE F-YINREE #1E 1~18 1% T 0.356~0.609 ug/kg AE/H, 19wl ET0.157~
0.288 ng/kg IAHE/H |, BEFEED 90 X—% % A /UL 1~18 1% T 0.910~1.516, 19
Ll E T 0.307~0.740 THHo7=, ZDfE & JECFA (2011a) 73/~ L72= NOAEL (200
ug/kg (AH/H) KO BMDLio (180 pg/kg (K8H/H) 7205 MOE 25 425 & FHHY
WREE CZ LI 328~1,274 Jo TN 296~1,146, 90 /X—& ¥ A WETEILEIL 132
~651 MY 119~586 L 72oT-, W T X TOREBMMNLOT 7 VT I Nigik &l
JECFA (2011) O#fELIVIEWEHESNS =D, BT % TH MOE i3 JECFA

(2011a) THRHEH SN/ MOE XV @EWHERE R DD, I F A REEITBELNODT
7 U7 X RIgERIT e MEEICEREEZ 525 L) JECFA OFERICFEE L TW5,
T, BT AREE T, FECBW GREOBRICT 7 VLT 2 ROAEREIZ 5 )5k
EEREL, W FTXERTA R T2 BREMEZERT L OB8EFL TS

(Health Canada 2012) .

7. BX

TN ETIE, EASEE A 2002 4FI2KEIEHED BE L@l?f%b:%ﬂ?fﬂﬁ%ﬁoﬂ\éo

JEA BT, B ERORE NS (727 VLT I RBEIENIENAMERE
DLW LA RLTEY ., iMIfEOR I, %ﬁ@ﬁw$@@77u~%
ERDHZEN, Y ThHDHEBZOND] &L, fREKEZ AWM (Johnson et al.
1986) THET v MBI S IHLIR, FIRBL O 5 OEE T — 2 b~ /v F A
T=UETNEMEHA L CEB &2 104, 105, 106 NA U A7 LYY T 5
EEA . ZHFh 0.005, 0.0005, 0.00005mg/L & LTW5, (EAE5E4E 2003)

U

VI. BREEEETH
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<Pl - BEZE>

N-7tF -8 (37 /-3AFY S at’)N) VA7 A

AAMA B4 N-T TS (2 HAAEA VLT Los ZF A

3-APA 3-aminopropionamide : 3-7 X /7 r A4 T I R

ADAFs age dependent adjustment factors : FHEAREL

AFSSA L'Agence f:rang:aise de sécurité sanitaire des aliments : 7 7
VAR AEZ )T
L’ Agence nationale de sécurité sanitaire de 1’ alimentation,

ANSES del’ environnement et du travail : 7 7 o A 5L EREE S5 @) i
BT

AUC area under the blood concentration-time curve : IfIL H -
IRF [ AR T T A

BMD benchmark dose : X>F~v—27 K—X

BMDL b:enchmark dose lower confidence limit: X F~<—27 F—X
(B FIRAE

BMR benchmark response : "X F~v—7 L AR A

BR Bundesinstitut fiir Risikobewertung : JH# £ U A 7 FEMAFSE
At

Cbl (I) cobalamin (I) : =27 I (I)

CMYK YT e mBUE A0 — T T TN T—ETIV

o Scientific Panel on Contaminants in the Food Chain : 7 —

CONTAM 7SN | g 1) B IR B BT B B L

CYP cytochrome P450 : & ~ 7 v — A P450

EC European Commission : B [ {4

ECL chemiluminescent : {L5%=%

EFSA European Food Safety Authority : B £ 22 4% B

EH epoxide hydrolase : TR 3 RIN/K oy g

ELISA enzyme-linked immunosorbent assay : F#3% 60 % 1l &%
United States Environmental Protection Agency : K[EER 5

EPA -
IRt T

ESI electrospray ionization : =L 7 hua A7 L —A F Ak

EU European Union : BN H &

F344 7 v & Fischer344 7 » h

FDA U.S. Food and Drug Administration : 7 X U & 5 EH 55
N-7&F /-8 (37 /-2 RuFx-3-4F/ 7 n L) &
ATA

GAMA B4 N-7TE2F -8 (2-H L RFEA)L-2-E RaFx T )l)
L RAT A

GC gas chromatography : ¥ A7 v~ h77 7 (—
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Global Environmental Monitoring System : HERER € = %

GEMS Vo 7o AT A
GSH glutathione : 7 /V % 54
glutathione S-transferase : 7V Z F A4 -F T A7 =7
GST e
Hb hemoglobin : ~E /7 1 b
HED human equivalent dose : & MZAHYS 9 5 H#AH FH &
high performance liquid chromatography : &k 7 1~
HPLC .o
NTTT 4 —
ICs0 50% inhibitory concentration : 50%H. 2 & &£
International Agency for Research on Cancer : [EI7)3 AAF4E
TIARC "
BB
Integrated Risk Information System : #t5 U A 7 [T AT
IRIS N
JECFA Joint FAO/WHO Expert Committee_on Food Additives
FAO/WHO & [RI& MM E s
L*a*b* B - (A - RERAR
LC liquid chromatography : &k v~ s 75 7 ¢ —
LIF laser induced fluorescence : L —% —@Fill ik
LOAEL lowest observed adverse effect level : &/t &=
LOD limit of detection : f& HHFR S
LOQ limit of quantitation : & =R
LS-SVM least squares support vector machines : /N X~
MOE margin of exposure : BgiE~—
MS mass spectrometry : & &HT
National Center for Toxicological Research : [E 37 2050 &
NCTR s
NFA National Food Administration : A7 =—7 V& 5H)T
NOAEL no observed adverse effect level : #EF &
NOEL no observed effect level : /&
OEL occupational exposure limit : Fi3E 2R R AR L
OH-PA %};3;dﬁlydroxy-propionamide :2,3-Vk Koot
PBPK £ 1 gljrl/siologically based pharmacokinetic : 4= =25 Bh e £
PCA principal component analysis : =577 HT
POD point of departure : H%& .
Q-TOF quadrupole time-of-flight : USRS T 5 fH]H
R2 RERE R2
RfD reference doce : &
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RGB kBN 7 —FET IV

RIVM Rijksinsj:ituut voor Yolksgezondheid en Milieu : 7 %
SENRAE AR SRR A SR T

RMSE root mean squared error : _ I AR FEE

RSD relative standard deviation : FH % #E(R 7=

SCF Scientific Committee for Food : KN & MBI FEEES

SD 7 v k Sprague-Dawley 7 » bk

SW ~ 7 2 Swiss-Webster <~ 7 A

TDI tolerable daily intake : & — H{EHE

TPA 12-O-tetra\decanoyl phorbol-13-acetate : 12-O-7 s 5 4 /
A NVIERIVR—1-13-T T — k

UHPLC ultra high performance liquid chromatography Y17 N AN

— 73—~ VRERE I e NI T T 4 —
WHO World Health Organization : SR A4 RS
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d'information N3, Afssa — Saisine n 2002-SA-0300

Amrein TM, Andres L, Escher F, et al. 2007: Occurrence of acrylamide in selected foods
and mitigation options. Food Addit Contam ; 24: 13-25

ANSES (National Social Security Administration) Etude de I'alimentation totale
francaise 2 (EAT 2), June 2011;
http://www.anses.fr/Documents/PASER2006sa0361Ra2.pdf

Becalski A, et al. 2003: Acrylamide in foods: occurrence, sources, and modeling. Journal of
Agricultural and Food Chemistry ; 51: 802—808

Beland FA 2010: Technical report for experiment No. 2150.05 and 2150.07. Genotoxicity
and carcinogenicity of acrylamide and its metabolite, glycidamide, in rodents: two year
chronic study of acrylamide in B6C3F1 mice and F334 rats. Submitted to FAO/WHO
by the United States National Center for Toxicological Research, Jefferson, AK

(unpublished data)

BfR (The Federal Institute for Risk Assessment, Germany) 2011a: Acrylamid in
Lebensmitteln Stellungnahme Nr. 043/2011, Stellungnahme Nr. 043/2011 des BfR

Biedermann M, Grob K 2008: In GC-MS, acrylamide from heated foods may be coeluted
with 3-hydroxy propionitrile. European Food Research and Technology; 227: 945-948

Burek JD, Albee RR, Beyer JE, Bell TJ, Carreon RM, Morden DC, Wade CE, Hermann
EA, Gorzinski SJ 1980: Subchronic toxicity of acrylamide administered to rats in the
drinking water followed by up to 144 days of recovery. J Environ Pathol Toxicol Oncol ;
4:157-182

Castle L, Eriksson S 2005: Analytical methods used to measure acrylamide
concentrations in foods. J AOAC; Int 88: 274-284

CCCF (Codex Committee on Contaminants in Foods): Report of the Thirty-second Session
of the Codex Alimentarius Commission, Rome, Italy, 29 June — 4 July, 2009. Rome,
Food and Agriculture Organization of the United Nations and World Health
Organization (ALINORM 09/32/41),
http://www.codexalimentarius.net/download/report/722/al32_41e.pdf

CERI (bW ERHALAT 7E8A%) 20020 BEAAL P Z V(N — RIS — s
http://gsar.cerij.or.jp/SHEET/F96_32.pdf

Chen Q, Zhao W, Fung Y 2011: Determination of acrylamide in potato crisps by capillary
electrophoresis with quantum dot-mediated LIF detection. Electrophoresis; 32: 1252-7

46



© 00 3 & Ot = W DN

G W W W W W W W DN DN DNDDDDDDDDNDDNDIDNRHERFE = 2 2 = 2 = = =
< O O = W N H O O©W 00 0 Ut Wh HH O O 00 Ot W h ~= O

Chu SG, Metcalfe CD 2007: Analysis of acrylamide in water using a coevaporation
preparative step and isotope dilution liquid chromatography tandem mass
spectrometry. Anal Chem; 79: 5093-5096

Chuda Y, Ono H, Yada H, Ohara-Takada A, Matsuura-Endo C, Mori M 2003: Effects of
Physiological Changes in Potato Tubers (Solanum tuberosum L.) after Low
Temperature Storage on the Level of Acrylamide Formed in Potato Chips. Bioscence,
Biotechnology, and Biochemistry; 67: 1188-1190

Churchwell MI et al. 2005: Improving LC-MS sensitivity through increases in
chromatographic performance: comparisons of UPLC-ES/MS/MS to HPLC-ES/MS/MS.
Journal of Chromatography B; 825: 134-143

Claus A, et al. 2006: Pyrolytic acrylamide formation from purified wheat gluten and
glutensupplemented wheat bread rolls. Molecular Nutrition and Food Research: 50:
87-93

Dunovska L, et al. 2006: Direct determination of acrylamide in food by gas
chromatography—high-resolution time-of-flight mass spectrometry. Analytica Chimica
Acta ; 578: 234-240

EC (European Commission) 2002: Opinion of the Scientific Committee on Food (SCF)on
new findings regarding the presence of acrylamide in food. Available at
http://europa.eu.int/comm/food/fs/sc/scf/out131_en.pdf"

EFSA (European Food Safety Authority), 2005: Draft Opinion of the Scientific
Committee on a harmonised approach for risk assessment of compounds which are
both genotoxic and carcinogenic (in consultation process). Available at
http://www.efsa.eu.int/science/sc_commitee/sc_consultations/882_en.html

EFSA: Summary Report EFSA Scientific Colloquium No. 11 Acrylamide Carcinogenicity
New Evidence in Relation to Dietary Exposure 22-23 May 2008, Tabiano (PR), Italy
2008c¢; http://www.efsa.europa.eu/en/supporting/doc/colloquiaacrylamide.pdf

EFSA 2008g: Dietary exposure to acrylamide and cancer risk: a summary of recent
epidemiological evidence ;
http://www.efsa.europa.eu/en/events/documents/colloque080522-p3.pdf

EFSA 2011: Scientific Report of EFSA Results on acrylamide levels in food from
monitoring years 2007-2009 and exposure assessment,
http://www.efsa.europa.eu/en/efsajournal/doc/2133.pdf

Ehling S, Hengel M, Shibamoto T 2005: Formation of acrylamide from lipids. Advances in
Experimental Medicine and Biology ; 561:223-233

EPA (United States Environmental Protection Agency) 2010: Toxicological review of
acrylamide (CAS No. 79-06-1) In support of summary information on the integrated
risk information system (IRIS), http://www.epa.gov/iris/toxreviews/0286tr.pdf

47



© 00 3 & Ot = W DN

O W W O W W DD DN DN DN DNDNDNDNDN H 2o e e
AR DO R O © W06 Uk WKN PO © =100 T A~ WK H O

Eriksson S, Karlsson P 2006: Alternative extraction techniques for analysis of acrylamide
in food: influence of pH and digestive enzymes. LWT — Food Science and Technology:;
39: 393-399

Feng CH, Lu CY 2011: Modification of major plasma proteins by acrylamide and
glycidamide: Preliminary screening by nano liquid chromatography with tandem mass
spectrometry, Analytica chimica acta ; 684: 80-6

Fohgelberg P, et al. 2005: The acrylamide intake via some common baby food for children
in Sweden during their first year of life—an improved method for analysis of
acrylamide. Food and Chemical Toxicology ; 43: 951-959

Friedman M, Dulak L, Stedham M 1995:, A lifetime oncogenicity study in rats with
acrylamide. Fundam. Appl. Toxicol. 27, 95-105

Gertz C, Klostermann S 2002: Analysis of acrylamide and mechanisms of its formation in
deep-fried products. Eur. J. Lipid Sci. Technol. 104: 762—-771

Gertz K, Kochhar 2003: Deep frying: the role of water from food being fried and
acrylamide formation. Oléagineux, Corps Gras, Lipides ; 10: 297-303

Goldmann T, et al. 2006: Impact of extraction conditions on the content of acrylamide in
model systems and food. Food Additives and Contaminants ; 23: 437—445

Granvogl M, Schieberle P 2006: Thermally generated 3-aminopropionamide as a
transient intermediate in the formation of acrylamide. Journal of Agricultural and
Food Chemistry 54: 5933-5938

Granvogl M, Wieser H,Koehler P, Tocher von S, Schieberle P 2007: Influence of Sulfur
Fertilization on the Amounts of Free Amino Acids in Wheat. Correlation with Baking
Properties as well as with 3-Aminopropionamide and Acrylamide Generation during
Baking. J. Agric. Food Chem. 55, 4271-4277

Granvogl M, et al. 2004: Quantitation of 3-aminopropionamide in potatoes—a minor but
potent precursor in acrylamide formation. Journal of Agricultural and Food Chemistry
52: 4751-4757

Hartmann EC, Boettcher MI, Schettgen T, Fromme H, Drexler H, Angerer J 2008:
Hemoglobin adducts and mercapturic acid excretion of acrylamide and glycidamide in
one study population. J Agric Food Chem ; 56: 6061-6068

Hasegawa K, Miwa S, Tajima T, et al. 2007: A rapid and inexpensive method to screen for
common foods that reduce the action of acrylamide, a harmful substance in food.
Toxicol Lett ; 175: 82-88

Health Canada 2012: Health Canada’s Revised Exposure Assessment of Acrylamide in

Food, Health Canada’s Revised Exposure Assessment of Acrylamide in Food.

48



© 00 3 & O & W N

GO W W W W W W N DNDDNDDNDDDDDIDDDNDDNDDNHEH = =2 2 H = = =2 =
Ol WNH O O© 0 30 Uk W hH O O©OWwW=NO0O Otk Whh = O

Hoenicke K, et al. 2004: Analysis of acrylamide in different foodstuffs using liquid
chromatography—-tandem mass spectrometry and gas chromatography-tandem mass
spectrometry. Analytica Chimica Acta 520: 207-215

IARC (International Agency for Research on Cancer) 1994: IARC Monographs on the
Evaluation of the Carcinogenic Risk of Chemicals to Humans. Volume 60 Some
Industrial Chemicals ACRYLAMIDE, IARC Monographs on the Evaluation of the
Carcinogenic Risk of Chemicals to Humans. Vol. 60:
389-433.http://monographs.iarc.fr/ENG/Monographs/vol60/mono60-16.pdf

IPCS INCHEM Acrylamide(PIM 652 : 1999)
http://www.inchem.org/documents/pims/chemical/pim652.htm

IPCS 2000: ICSC, International Chemical Safety Cards, Geneva.
http://www.ilo.org/public/english/protection/safework/cis/products/icsc/dtasht/index.ht
m

JECFA (Joint FAO/WHO Expert Committee on Food Additives)2005 : JECFA 64th
meeting(JECFA/64/SC) Summary and Conclusions

http://www.who.int/ipcs/food/jecfa/summaries/summary_report_64_final.pdf

JECFA 2006a; Evaluation of certain food contaminants (Sixty-fourth report of the Joint
FAO/ WHO Expert Committee on Food Additives, WHO Technical Report Series 930

JECFA 2006b: Acrylamide. Monograph prepared for the 64th JECFA meeting. WHO
Food Additives Series 55
http://whqlibdoc.who.int/publications/2006/9241660554_ACR_eng.pdf

JECFA 2011a: Evaluation of certain contaminants in food Seventy-second report of the
Joint FAO/ WHO Expert Committee on Food Additives, WHO Technical Report Series
959

JECFA 2011b: WHO Food Additives Series: 63 FAO JECFA Monographs 8 Safety
evaluation of certain contaminants in food Prepared by the Seventy-second meeting of
the Joint FAO/WHO Expert Committee on Food Additives, Safety evaluation of certain
contaminants in food. WHO Food Additives Series: 63 (FAO JECFA Monographs 8);
1-152

Johnson KA, Gorzinski SJ, Bodner KM,.Campbell RA,Wolf CH,Friedman MA Mast RW
1986: Chronic toxicity and oncogenicity study on acrylamide incorporated in the
drinking water of Fischer 344 rats , Toxicol. appl. Pharmacol; 85: 154-168

Karasek L, Szilaguy S, Wenzl T 2008: Proficiency test on the determination of acrylamide
in potato crisps. Final report. Luxembourg, Office for Official Publications of the
European Communities JRC Scientific and Technical Reports, EUR 23276 EN-2008,;
http://irmm.jrc.ec.europa.eu/html/activities/acrylamide/EUR23276 EN.pdf

49



© O I A W N~

GO W W W W W W N DNDDNDDDDDIDDDNDDNDDNHEFH R =2 2 H = = = =
SOl W N H O O© 0 30 Uk W hH O © OO0 O Wb ++= O

Kim SH, Hwang JH, Lee KG 2011: Analysis of acrylamide using gas
chromatography-nitrogen phosphorus detector (GC-NPD), Food Science and
Biotechnology; 20: 835-839

Latzin JM, Schindler Birgit K, Weiss Tobias, Angerer Jurgen, Koch Holger M 2012:
Determination of 2,3-dihydroxypropionamide, an oxidative metabolite of acrylamide,
in human urine by gas chromatography coupled with mass spectrometry. Analytical
and bioanalytical chemistry; 402: 2431-8

Levine RA, Smith RE 2005: Sources of variability of acrylamide levels in a cracker model.
Journal of Agricultural and Food Chemistry 53: 4410-4416

Lu H, Zheng H 2012: Fractal colour: A new approach for evaluation of acrylamide
contents in biscuits, Food Chemistry; 134: 2521-2525

Marin JM et al. 2006: Study of different atmospheric-pressure interfaces for LC-MS/MS
determination of acrylamide in water at sub-ppb levels. Journal of Mass Spectrometry;
41:1041-1048

Mastovska K, Lehotay SJ 2006: Rapid sample preparation method for LC-MS/MS or
GC-MS analysis of acrylamide in various food matrices. Journal of Agricultural and
Food Chemistry; 54: 7001-7008

Merck: The Merck Index fifteen edition, Merck & Co. Inc. Whitehouse Station, NdJ. 2013

Mestdagh FJ et al. 2005: Influence of oil type on the amounts of acrylamide generated in
a model system and in french fries. Journal of Agricultural and Food Chemistry; 53:
61706174

Motwani HV, Toernqvist M 2011: Quantitative analysis by liquid
chromatography-tandem mass spectrometry of glycidamide using the cob (I) alamin
trapping method: Validation and application to in vitro metabolism of acrylamide.
Journal of Chromatography 1218: 4389-4394

NFA(Z ¥ = —F &5 7) 2009

NTP 2011: Report of Carcinogens, Twelfth Edition :Acrylamide.
http://ntp.niehs.nih.gov/ntp/roc/twelfth/profiles/Acrylamide.pdf

Perez L.C, Yaylayan V 2008: Further insight into thermally and pH-induced generation of
acrylamide from glucose/asparagine model systems. Journal of Agricultural and Food
Chemistry; 56: 6069—-6074.

Petersson EV et al. 2006: Critical factors and pitfalls affecting the extraction of
acrylamide from foods: an optimisation study. Analytica Chimica Acta; 557:287—-295

Quan Y, Chen M, Zhan Y, Zhang G 2011: Development of an enhanced
chemiluminescence ELISA for the rapid detection of acrylamide in food products.

Journal of agricultural and food chemistry; 59: 6895-9

50



© 00 3 & Ot = W DN

GO W W W W W W N DNDDNDDDNDDDDDDDDNDDNDDNHEFH R =2 2 H = = = =
Ol WNH O O© 0 30 Uk W hH O O©OWwWSOoO Ok Whh = O

RIVM (The National Institute for Public Health and the Environment, Netherlands)
2009: Risk assessment of the dietary exposure to contaminants and pesticide residues
in young children in the Netherlands. RIVM report

Rosén, J. Hellendas KE 2002: Analysis of acrylamide in cooked foods by liquid
chromatography tandem mass spectrometry. 127: 880-882

Ridiger W 2004: Acrylamide in heated potato products—analytics and formation routes.
European Journal of Lipid Science and Technology; 106:786—792

Rufian -Henares JA, Morales FJ 2006: Determination of acrylamide in potato chips by a
reverse-phase LLC-MS method based on a stable isotope dilution assay. Food
Chemistry; 97: 555-562

Rydberg P, Eriksson S,Tareke E, Karlsson P, Ehrenberg L, Rnqvist MT 2003 :
Investigations of Factors That Influence the Acrylamide Content of Heated Foodstuffs:
J. Agric. Food Chem. 51, 7012-7018

SCF (European Commission Scientific Committee on Food) 2002a: Opinion of the
Scientific Committee on Food on new findings regarding the presence of acrylamide in
food, Scientific Committee on Food, European Commission Health & Consumer
Protection Directorate-General

Tsukakoshi Y, Ono H, Kibune N, Isagawa S, Yamazaki K, Watai M, Yoshida M 2012:
Monitoring of acrylamide concentrations in potato chips in Japan between 2006 and
2010. Food additives & contaminants. Part A, Chemistry, analysis, control, exposure &
risk assessment; 29: 1212-8

Tyl RW, Friedman MA, Losco PE, Fisher LC, Johnson KA, Strother DE, Wolf CH2000a:
Rat two-generation reproduction and dominant lethal study of acrylamide in drinking
water. Reprod Toxicol, 14: 385-401

Vikstroem A, Eriksson S, Paulsson B, Karlsson P, Athanassiadis I, Tornqvist M 2008:
Internal doses of acrylamide and glycidamide in mice fed diets with low acrylamide
contents: Mol. Nutr. Food Res. 52, 974 — 980

Wenzl T, de la Calle MB, Anklam E 2003: Analytical methods for the determination of
acrylamide in food products: a review. Food Additives and Contaminants; 20:885-902

Wenzl T et al. 2006: Collaborative trial validation study of two methods, one based on
high performance liquid chromatography—tandem mass spectrometry and on gas
chromatography—mass spectrometry for the determination of acrylamide in bakery
and potato products. Journal of Chromatography 1132: 211-218

Wenzl T, Lachenmeier DW, Gokmen V 2007: Analysis of heat-induced contaminants
(acrylamide, chloropropanols and furan) in carbohydrate-rich food. Analytical and
Bioanalytical Chemistry 389:119-137

51



© 00 3 & Ot = W DN

COo W W W DN DN DN DNDDDNDDDNDDDDNDND DN DN M e e e e e
W N H O ©W 0030 Ut WNHO O OWNO Utk W N H+= O

34
35

Wenzl T et al. 2009: Validation by collaborative trial of an isotope dilution liquid
chromatographic tandem mass spectrometric method to determine the content of
acrylamide in roasted coffee. Food Additives and Contaminants 26:1146—-1152

WHO (Word Health Organization): Acrylamide 1996:
PIM652http://www.inchem.org/documents/pims/chemical/pim652.htm

WHO 2011: Acrylamide in Drinking-water. Background document for development of
WHO Guidelines for Drinking-water Quality. WHO/SDE/WSH/03.04/71/Rev/1

Yasuhara A et al. 2003: Gas chromatographic investigation of acrylamide formation in
browning model systems. Journal of Agricultural and Food Chemistry; 51:3999-4003

Zamora R, Delgado RM, Hidalgo FJ 2010: Model reactions of acrylamide with selected
amino compounds. Journal of Agricultural and Food Chemistry; 58:1708-1713

Zangrando R, Gambaro A, De Pieri S, Gabrieli J, Barbaro E, Barbante C, Cescon P 2012:
Acrylamide determination in atmospheric particulate matter by high-performance
liquid chromatography/electrospray ionization tandem mass spectrometry.
International Journal of Environmental Analytical Chemistry; 92: 1150-1160

Zhang Y et al. 2006: Rapid determination of acrylamide contaminant in conventional
fried foods by gas chromatography with electron capture detector. Journal of
Chromatography A; 1116:209-216

Zhang Y, Zhang GY, Zhang Y 2005: Occurrence and analytical methods of acrylamide in
heat-treated foods: review and recent developments. Journal of Chromatography A,
1075 1-21

Zyzak DV, Sanders RA, Stojanovics M, Tallmadge DH, Eberharte BL, Ewald DK,
Gruber DC, Morsch TR, Strothers MA, Rizzi GP, Villagran MD 2003: Acrylamide
Formation Mechanism in Heated Foods: J. Agric. Food Chem. 51, 4782-4787

Zyzak DV, Robert AS, Marko S, Daniel HT, B. Loye E, Deborah KE, David CG, Thomas
RM, Melissa A, George PR, Maria DV 2003: Acrylamide Formation Mechanism in
Heated Foods. J. Agric. Food Chem. 51: 4782-4787

BRI 2011 M EBREECOR AR RMEM R L b P E & 8RR, Pk 22 EE L E
SIMTIRBAFE A S 289-303

JEAE T 2003a: KIEKEEHEIZOWT

JEAT5 @& 2008b: £2 05: 77 Y7 2K, KEFEHEDFLE LIZR T 2 e e Pk 15 4
4 1)

EiEEE T, MERE, WASZ, NEEER, AEM, 2ZR%E, SEBHE BIUEAE, B
TR 2010 ¢ BT 7 VAT X ROGEHIERORSE, HARRMEA S FEE S
HEEH, 99: 32

52



© 0 3 O Ot i W N+~

L W W W W W W W DN DNDDDDDDDDDDDDNDIDDN H e e e e
< O Ot W N H O O© 00 30 0t W HO OW WO Ut = wWwbh = O

G, BORER, MEREMR, AR, BN, HESE, BILUEAE, BUER 2012 B
a7 7 T I ROSRERNEROIE B, AARMEEFS GRS HEE S
4, 103: 84

NITE ORSZATEOE N RS EHM B FARHERE) 2007 MSZATBOE N B A AT AR A,
BN A e ST Fersns, Z55tot MNAATBOEN B foL X — « PEEHIR G B
etk (P E O Y 2 7 5HEE 77 VAT IR, AL E R B A
e 1-2,

WHERFERZEZEES 2009 M LESTOT 7 VAT I RIZHOWT, 7727 ki —Fh

NN ERZeZ B 2011 727 V7 X NICET HfFHIEs s — &

JEMOKEER 2008 FRMOKPEBAN S 975 . Rdn DM R OBERENEIZ BT~ 2 At JE,
445 45, % 2 MR B OZEMEICET 2 U X 7 SHTHESLO 72D OBFFERHFE; 164-174,
http://agriknowledge.affrc.go.jp/RN/2039014628.pdf

JEMOKFES 20112 SO T 7 VLT I RPN TE LA, o7 7 Vr7 I RICBET
DN FEAHR
http://www.maff.go.jp/j/syouan/seisaku/acryl_amide/a_syosai/about/sikumi.html

JEMOKPER 2011c: 727 DVT X R &3 d, RBEHOT 7 VT I RICBET S fFE, iR
http://www.maff.go.jp/j/syouan/seisaku/acryl amide/a kiso/about.html

JEMOKFES 20130 BAHFOT 7 VT I REEET 2720 0E# (5 1K)
http://www.maff.go.jp/j/syouan/seisaku/acryl_amide/a_gl/pdf/131127_acrylamide_full.p
df

BRARAEREITET 2011 : €A77 VLT I REIA ¥ v b
http://www.miobs.com/product/tokutei/acrylamide/

M 20040 REERSTOT 7 VAT IR

53


http://www.maff.go.jp/j/syouan/seisaku/acryl_amide/a_kiso/about.html
http://www.miobs.com/product/tokutei/acrylamide/

© 0 3 O Ot b W N

O W W O W W DD DN DN DN DNDNDNDNDN H 2o e e
AR DO R O © W06 Uk WKN PO © =100 T A~ WK H O

[IV ZE&MEICH 22 ROME (FNEIE, BHERER) ]

Abernethy DdJ, Boreiko CJ. 1987 Acrylonitrile and acrylamide fail to transform
C3H/10T1/2 cells. Environ Mutagen 9: 2

Adler I, Ingwersen I, Kliesch U, El-Tarras A. 1988 Clastogenic effects of acrylamide in
mouse bone marrow cells. Mutat. Res 206: 379-385

Adler ID. 1990 Clastogenic effects of acrylamide in different germ-cell stages of male mice.
In: Allen B, Bridges B, Lyon M, eds. Biology of mammalian germ cell mutagenesis.
Cold Spring Harbor, NY: Cold Spring Harbor Laboratory Press 115-131

Adler LD, Zouh R, Schmid E. 1993 Perturbation of cell division by acrylamide in vitro and
in vivo. Mutat Res 301: 249-254

Adler ID, Reitmeir P, Schmoller R, Schriever-Schwemmer G. 1994 Dose response for
heritable translocations induced by acrylamide in spermatids of mice. Mutat Res 309:
285-291

Adler ID, Baumgartner A, Gonda H, Friedman MA, Skerhut M. 2000.
1-Aminobenzotriazole inhibits acrylamide-induced dominant lethal effects in
spermatids of male mice. Mutagenesis15: 133-136

Adler ID, Gonda H, Hrabé de Angelis M, Jentsch I, Otten IS, Speicher MR. 2004
Heritable translocations induced by dermal exposure of male mice to acrylamide.
Cytogenetic and Genome Research 104: 271-276

Agency for Toxic Substances and Disease Registry (ATSDR) 2012 Toxicological profile for
acrylamide.

Allam A, El-Ghareeb AA, Abdul-Hamid M, Baikry A, Sabri MI. 2011 Prenatal and
perinatal acrylamide disrupts the development of cerebellum in rat: Biochemical and
morphological studies, Toxicology and industrial health 27: 291-306

Ao L, Liu SX, Yang MS, Fong C-C, An H, Cao J. 2008 Acrylamide-induced molecular
mutation spectra at HPRT locus in human promyelocytic leukaemia HL-60 and NB4
cell lines. Mutagenesis 23: 309-315

Aureli F, Di Pasquale M, Lucchetti D, Aureli P, Coni E. 2007 An absorption study of
dietary administered acrylamide in swine. Food and Chemical Toxicology 45: 1202—
1209.

Backer LC, Dearfield KL, Erexson GL, Campbell JA, Westbrook-Collins B, Allen JW.
1989 The effects of acrylamide on mouse germ-line and somatic cell chromosomes.
Environ Mol Mutagen 13: 218-226

Banerjee S, Segal A. 1986 In vitro transformation of C3H/10T'1/2 and NIH/3T3 cells by
acrylonitrile and acrylamide. Cancer Lett. 32: 293-304

54



© O I A W N~

O o WO O WO W DD DN DN DN DN DN DNDN H o e e
AR DO RO © 00 Uk WKN PO © W=100T h WKk H O

Batiste-Alentorn M, Xamena N, Creus A, Marcos R. 1991 Genotoxicity studies with the
unstable zeste-white (UZ) system of Drosophila melanogaster: results with ten
carcinogenic compounds. Environ. mol. Mutag 18: 120-125

Bergmark E, Calleman CdJ, Costa LG. 1991 Formation of hemoglobin adducts of
acrylamide and its epoxide metabolite glycidamide in the rat. Toxicol Appl Pharmacol
111: 352-363

Bergmark E, Calleman CdJ, He E, Costa LG. 1993 Determination of hemoglobin adducts
in humans occupationally exposed to acrylamide. Toxicol. appl Pharmacol 120: 45-54

Besaratinia A, Pfeifer GP. 2004 Genotoxicity of acrylamide and glycidamide. J. Natl.
Cancer Inst 96: 1023-1029

Boettcher MI, Schettgen T, Kutting B, Pischetsrieder Jurgen Angerer J. 2005
Mercapturic acids of acrylamide and glycidamide as biomarkers of the internal
exposure to acrylamide in the general population. Mutation Research 580: 167—176

Boettcher MI, Bolt HM, Drexler H, Angerer J. 2006a Excretion of mercapturic acids of
acrylamide and glycidamide in human urine after single oral administration of
deuterium-labelled acrylamide. Arch. Toxicol 80: 55-61

Boettcher MI, Bolt HM, Angerer J. 2006b Acrylamide exposure via the diet: influence of
fasting on urinary mercapturic acid metabolite excretion in humans. Arch Toxicol 80:
817-819

Bull RJ, Robinson M, Laurie RD, Stoner GD, Greisiger E, Meier JR, Stober J. 1984a
Carcinogenic effects of acrylamide in Sencar and A/J mice. Cancer Res. 44: 107-111

Burek JD, Albee RR, Beyer JE, Bell TJ, Carreon RM, Morden DC, Wade CE, Hermann
EA, Gorzinski SJ.1980 Subchronic toxicity of acrylamide administered to rats in the
drinking water followed by up to 144 days of recovery. J Environ Pathol Toxicol Oncol.
4:157-182

Butterworth BE, Eldridge SR, Sprankle CS, Working PK, Bentley KS, Hurtt ME. 1992
Tissue-specific genotoxic effects of acrylamide and acrylonitrile. Environ Mol Mutagen
20: 148-155

Calleman CJ. 1996 The metabolism and pharmacokinetics of acrylamide: implications for
mechanisms of toxicity and human risk estimation.Drug Metabolism Reviews, 28(4):
527—590

Camacho L, Latendresse JR, Muskhelishvili L, Patton R, Bowyer JF, Thomas M, Doerge
DR. 2012 Effects of acrylamide exposure on serum hormones, gene expression, cell
proliferation, and histopathology in male reproductive tissues of Fischer 344 rats,
Toxicol Lett. 211: 135-143

55



© 00 3 & Ot = W DN

G W W W W W W W DN DN DNDDDDDDDDNDDNDIDNRHERFE = 2 2 = 2 = = =
< O O = W N H O O©W 00 0 Ut Wh HH O O 00 Ot W h ~= O

Chapin RE, Fail PA, George JD, Grizzle TB, Heindel JJ, Harry GdJ, Collins Bd, Teague J.
1995 The reproductive and neuronal toxicities of acrylamide and three analogues in
Swiss mice, evaluated using the continuous breeding protocol. Toxicol Sci 27: 9-24

Cho YM, Imai T, Hasumura M, Watanabe N, Ushijima T, Hirose M, Nishikawa A. 2009
Increased H-ras mutation frequency in mammary tumors of rats initiated with
N-methyl-N-nitrosourea (MNU) and treated with acrylamide, Journal of Toxicological
Sciences 34: 407-412

Cihak R, Vontorkova M. 1988 Cytogenetic effects of acrylamide in the bone marrow of
mice. Mutat. Res. 209: 91-94

Cihak R, Vontorkova M. 1990 Activity of acrylamide in single-, double-, and triple-dose
mouse bone marrow micronucleus assays. Mutat Res 234: 125-127

Collins BW, Howard DR, Allen JW. 1992 Kinetochore-staining of spermatid micronuclei:
studies of mice treated with X-radiation or acrylamide. Mutat. Res 281: 287-294

Dobrzynska MM. 2007 Assessment of DNA damage in multiple organs from mice exposed
to x-rays or acrylamide or a combination of both using the comet assay. In Vivo 21:
657-662

Doerge DR, Young JF, McDaniel LP, Twaddle NC, Churchwell MI. 2005a Toxicokinetics
of acrylamide and glycidamide in B6C3F1 mice. Toxicol Appl Pharmacol. 202: 258-267

Doerge DR, Young, JF, McDaniel LLP, Twaddle NC, Churchwell MI. 2005b Toxicokinetics
of acrylamide and glycidamide in Fischer 344 rats. Toxicol Appl Pharmacol. 208:
199-209

Doerge DR, Gamboa da CG, McDaniel LP, Churchwell MI, Twaddle NC, Beland FA.
2005¢ DNA adducts derived from administration of acrylamide and glycidamide to
mice and rats. Mutat. Res. 580: 131-141

Doerge DR, Twaddle NC, Boettcher MI, McDaniel LP, Angerer J. 2007 Urinary excretion
of acrylamide and metabolites in Fischer 344 rats and B6C3F1 mice administered a
single dose of acrylamide. Toxicology Letters 169: 34—42

Doerge DR, Young JF, Chen JdJ. 2008 Using dietary exposure and physiologically based
pharmacokinetic/pharmacodynamic modeling in human risk extrapolations for
acrylamide toxicity. J Agric Food Chem. 56: 6031-6038

Doroshyenko O, Fuhr U, Kunz D, et al. 2009 In vivo role of cytochrome P450 2E1 and
glutathione-S-transferase activity for acrylamide toxicokinetics in humans. Cancer
Epidemiology, Biomarkers & Prevention 18:433—443

Ehling UH, Neuh&user-Klaus A. 1992 Reevaluation of the induction of specific-locus
mutations in spermatogonia of the mouse by acrylamide. Mutat. Res. 283: 185-191

El-Sayyad HI, Abou-Egla MH, El-Sayyad FI, El-Ghawet HA, Gaur RL, Fernando A, Raj
Madhwa HG, Ouhtit A. 2011a Effects of fried potato chip supplementation on mouse

56



© 00 3 & Ot = W DN

G W W W W W W W DN DN DNDDDDDDDDNDDNDIDNRHERFE = 2 2 = 2 = = =
< O O = W N H O O©W 00 0 Ut Wh HH O O 00 Ot W h ~= O

pregnancy and fetal development. Nutrition (Burbank, Los Angeles County, Calif.)
217: 343-350

El-Sayyad HI, El-Gammal Hekmat L, Habak Lotfy A, Abdel-Galil Heba M, Fernando
Augusta, Gaur Rajiv L,Ouhtit Allal. 2011b Structural and ultrastructural evidence of
neurotoxic effects of fried potato chips on rat postnatal development. Nutrition
(Burbank, Los Angeles County, Calif.) 27(10): 1066-1075

Fennell TR, Snyder RW, Krol WL, Sumner SCdJ. 2003 Comparison of the Hemoglobin
Adducts Formed by Administration of N-Methylolacrylamide and Acrylamide to Rats.
Toxicological Sciences 71: 164-175

Fennell T, Snyder R, Burgess JP, Friedman MA. 2004 Metabolism and hemoglobin
adducts of [1,2,3-13C3] acrylamide in humans. Toxicologist 78(1-S): 173-174.

Fennell TR, Sumner SCdJ, Snyder RW, Burgess J, Spicer R, Bridson WE, Friedman MA.
2005 Metabolism and hemoglobin adduct formation of acrylamide in humans. Toxicol.
Sci. 85: 447-459

Fennell TR, Sumner SC, Snyder RW, Burgess J, Friedman MA. 2006 Kinetics of
elimination of urinary metabolites of acrylamide in humans. Toxicological Sciences 93:
256267

Ferguson, SA, Garey J, Smith ME, Twaddle NC, Doerge DR, Paule MG. 2010 Preweaning
behaviors, developmental landmarks, and acrylamide and glycidamide levels after pre-
and postnatal acrylamide treatment in rats, Neurotoxicology and Teratology 32:
373-382

Field EA, Priee C1, Sleet RB, Marr MC, Schwetz BA, Morrissey RE. 1990 Developmental
toxicity evaluation of acrylamide in rats and mice. Fundam. appl. Toxicol. 14: 502-512

Friedman M, Dulak L, Stedham M. 1995 A lifetime oncogenicity study in rats with
acrylamide. Fundam.Appl. Toxicol. 27: 95-105

Fuhr U, Boettcher MI, Kinzig Schippers M, Weyer A, Jetter A, Lazar A, Taubert D,
Tomalik Scharte D, Pournara P, Jakob V, Harlfinger S, Klaassen T, Berkessel A,
Angerer J, Sorgel F, Schomig E. 2006 Toxicokinetics of acrylamide in humans after
ingestion of a defined dose in a test meal to improve risk assessment for acrylamide
carcinogenicity. Cancer Epidemiology, Biomarkers & Prevention 15: 266271

Fullerton PM, Barnes JM. 1966 Peripheral neuropathy in rats produced by acrylamide.
Br J Ind Med 23: 210-221

Gamboa da Costa G, Churchwell MI, Hamilton LP, Von Tungeln LS, Beland FA, Marques
MM, Doerge DR. 2003 DNA adduct formation from acrylamide via conversion to
glycidamide in adult and neonatal mice. Chem. Res. Toxicol. 16: 1328-1337

Garey J, Ferguson SA, Paule MG. 2005 Effect of low-dose acrylamide exposure on
preweaning behavior of Fisher 344 rats. Neurotoxicol Teratol 27: 379-380

57



© 00 3 & Ot B W N

W W W W W W W W N DNDDNDDNDDDDDIDDDNDDNDDNHH K =2 =2 H = = = =
< OOt &~ WNKHF O O© 0 OO0 U W hH O © OO0 O Wb += O

Garey J, Paule MG. 2007 Effects of chronic low-dose acrylamide exposure on progressive
ratio performance in adolescent rats. Neurotoxicology 28: 998-1002

Garey J, Paule MG. 2010 Effects of chronic oral acrylamide exposure on incremental
repeated acquisition (learning) task performance in Fischer 344 rats. Neurotoxicology
and teratology 32: 220-225

Ghanayem BI, McDaniel LP, Churchwell MI, Twaddle NC, Snyder R, Fennell TR, Doerge
DR. 2005a Role of CYP2E1 in the epoxidation of acrylamide to glycidamide and
formation of DNA and hemoglobin adducts. Toxicological Sciences 88(2): 311-318

Ghanayem BI, Witt KL, Kissling GE, Tice RR, Recio L. 2005b Absence of
acrylamide-induced genotoxicity in CYP2E1-null mice: evidence consistent with a
glycidamide-mediated effect. Mutation Res. 578: 284-297

Ghanayem BI, Bai RK, Grace E, Travlos G, Hoffler U. 2010 Diet-induced obesity in male
mice is associated with reduced fertility and potentiation of acrylamide-induced
reproductive toxicity. Biology of Reproduction 82: 96-104

Guo L, Shelton S, Moore M, Manjanatha M. 2009 Acrylamide and glycidamide induce cII
mutations in lung tissue of Big Blue mice. Environ. Mol. Mutagen 50: 570

Gutierrez-Espeleta GA, Hughes LA, Piegorsch WW, Shelby MD, GenerosoWM. 1992
Acrylamide: dermal exposure produces genetic damage in male mouse germ cells.
Fundam. appl. Toxicol. 18: 189-192

Hansen SH, Olsen AK, Soderlund EdJ, Brunborg G. 2010 In vitro investigations of
glycidamide-induced DNA lesions in mouse male germ cells and in mouse and human
lymphocytes. Mutation research 696: 55-61

Hashimoto K, Sakamoto I, Tanii H. 1981 Neurotoxicity of acrylamide and related
compounds and their effects on male gonads in mice. Archives of Toxicology 47: 179—
189

Hashimoto K, Tanii K. 1985 Mutagenicity of acrylamide and its analogues in Salmonella
typhimurium. Mutat. Res. 158: 129-133

Heudorf U, Hartmann E, Angerer J. 2009 Acrylamide in children - exposure assessment
via urinary acrylamide metabolites as biomarkers. Int J Hyg Environ Health 212:
135-141

Hoorn AJW, Custer LL, Myhr BC, Brusick D, Gossen J, Vijg J. 1993 Detection of
chemical mutagens using Muta® Mouse: a transgenic mouse model. Mutagenesis 8:
7-10

Imai T, Kitahashi T. 2012 A 13-week toxicity study of acrylamide administered in
drinking water to hamsters. J Appl Toxicol. 6: doi: 10.1002/jat.2831

Jiang L, Cao J, An'Y, Geng C, Qu S, Jiang L, Zhong L. 2007 Genotoxicity of acrylamide in
human hepatoma G2 (HepG2) cells. Toxicol In Vitro 21: 1486-1492

58



© O I A W N~

GO W W W W W W N DNDDNDDDNDDDDDDDDNDDNDDNHEFH R =2 2 H = = = =
Ol WNH O O© 0 30 Uk W hH O O©OWwWSOoO Ok Whh = O

Johansson F, Terry L, Per R, Klaus E, Dag J. 2005 Mutagenicity and DNA repair of
glycidamide-induced adducts in mammalian cells. Mutation Research 580:81-89

Johnson KA, Gorzinski SJ, Bodner KM,.Campbell RA,Wolf CH,Friedman MA,Mast RW.
1986 Chronic toxicity and oncogenicity study on acrylamide incorporated in the
drinking water of Fischer 344 rats , Toxicol. appl. Pharmacol. 85: 154-168

Johnsrud EK, Koukouritaki SB, Divakaran K, Brunengraber LL, Hines RN,p McCarver
DG. 2003 Human hepatic CYP2E1 expression during development. J Pharmacol Exp
Ther 307: 402-407

Jung R, Engelhart G, Herbolt B, Jiackh R, Miiller W. 1992 Collaborative study of
mutagenicity with Salmonella typhimurium TA102. Mutat Res 278: 265-270

Kadry AM, Friedman MA, Abdel-Rahman MS. 1999 Pharmacokinetics of acrylamide
after oral administration in male rats. Environ Toxicol Pharmacol 7: 127-133

Kermani-Alghoraishi M, Anvari M, Talebi AR, Amini-Rad O, Ghahramani R,
Miresmaili SM. 2010 The effects of acrylamide on sperm parameters and membrane
integrity of epididymal spermatozoa in mice. European journal of obstetrics,
gynecology, and reproductive biology 153: 52-55

Kirman CR, Gargas ML, Deskin R, Tonner-Navarro L., Andersen ME. 2003 A
physiologically based pharmacokinetic model for acrylamide and its metabolite,
glycidamide, in the rat. J Toxicol Environ Health A Curr Iss 66: 253-274

Kligerman AD, Atwater AL, Bryant MF, Erexson GL, Kwanyuen P, Dearfield KL. 1991
Cytogenetic studies of ethyl acrylate using C57BL/6 mice. Mutagenesis 6: 137-141

Knaap A, Kramers P, Voogd C, Bergkamp W, Groot M, Langebroek P, Mout H, van der
Stel J, Verharen H. 1988 Mutagenic activity of acrylamide in eukaryotic systems but
not in bacteria. Mutagenesis 3: 263-268

Kopp EK, Dekant W. 2009 Toxicokinetics of acrylamide in rats and humans following
single oral administration of low doses. Toxicology and Applied Pharmacology 235:
135-142

Koyama N, Yasui M, Kimura A, Takami S, Suzuki T, Masumura K, Nohmi T, Masuda S,
Kinae N, Matsuda T, Imai T, Honma M. 2011a Acrylamide genotoxicity in young
versus adult gpt delta male rats. Mutagenesis 26: 545-549

Koyama N, Yasui M, Oda Y, Suzuki S, Satoh T, Suzuki T, Matsuda T, Masuda S, Kinae N,
Honma M. 2011b Genotoxicity of acrylamide in vitro: Acrylamide is not metabolically
activated in standard in vitro systems, Environmental and Molecular Mutagenesis 52:
12-19

Krebs O, Favor J. 1997 Somatic and germ cell mutagenesis in lambda lacZ transgenic

mice treated with acrylamide or ethylnitrosourea. Mutat. Res. 388: 239-248

59



© 00 3 & Ot = W DN

G W W W W W W W DN DN DNDDDDDDDDNDDNDIDNRHERFE = 2 2 = 2 = = =
< O O = W N H O O©W 00 0 Ut Wh HH O O 00 Ot W h ~= O

Krishna G, Theiss JC 1995 Concurrent analysis of cytogenetic damage in vivo: a multiple
endpoint-multiple tissue approach. Environ Mol Mutagen 25: 314-320

Lahdetie J, Suutari A, Sjoblom T. 1994 The spermatid micronucleus test with the
dissection technique detects the germ cell mutagenicity of acrylamide in rat meiotic
cells. Mutat Res 309: 255-262

Lijinsky W, Andrews AW. 1980 Mutagenicity of vinyl compounds in Salmonella
typhimurium. Birth Defects Res B Dev Reprod Toxicol 1: 259-267

Ma Y, ShidJ, Zheng M, Liu J, Tian S, He X, Zhang D, Li G, Zhu J. 2011 Toxicological
effects of acrylamide on the reproductive system of weaning male rats. Toxicology and
industrial health 27: 617-627

Manjanatha MG, Aidoo A, Shelton SD, Bishop ME, McDaniel LP, Lyn-Cook LE, Doerge
DR. 2006 Genotoxicity of acrylamide and its metabolite glycidamide administered in
drinking water to male and female Big Blue mice. Environ. Mol. Mutagen. 47: 6-17

Marchetti F, Lowe X, Bishop J, Wyrobek Ad. 1997 Induction of chromosomal aberrations
in mouse zygotes by acrylamide treatment of male germ cells and their correlation with
dominant lethality and heritable translocations. Environmental and Molecular
Mutagenesis 30: 410-417

Marlowe C, Clark MdJ, Mast RW, Friedman MA, Waddell WdJ. 1986 The distribution of
(140) acrylamide in male and pregnant Swiss-Webster mice studied by whole-body
autoradiography. Toxieol. appl. Pharmaeol 86: 457-465

Martins C, Oliveira NG, Pingarilho M, Gamboa da Costa G, Martins V, Marques MM,
Beland FA, Churchwell MI, Doerge DR, Rueff J, Gaspar JF. 2007 Cytogenic damage
induced by acrylamide and glycidamide in mammalian cells: Correlation with specific
glycidamide-DNA adducts. Toxicol Sci  95: 383-390

McCollister DD, Oyen F, Rowe VK. 1964 Toxicology of acrylamide. Toxicology and
Applied Pharmacology 6:172—181

Mei N, Hu J, Churchwell MI, Guo L, Moore MM, Doerge DR, Chen T. 2008 Genotoxic
effects of acrylamide and glycidamide in mouse lymphoma cells. Food Chem. Toxicol.
46: 628-636

Mei N, McDaniel LP, Dobrovolsky VN, Guo XQ, Shaddock JG, Mittelstaedt RA, Azuma M,
Shelton SD, McGarrity Ld, Doerge DR, Heflich RH. 2010 The genotoxicity of
acrylamide and glycidamide in Big Blue rats. Toxicol. Sci. 115: 412-421

Miller Md, Carter DE, Sipes IG. 1982 Pharmacokinetics of acrylamide in Fischer-334 rats.
Toxicol Appl Pharmacol 63: 36-44

Moore MM, Amtower A, Doerr C, Brock KH, Dearfield KL. 1987 Mutagenicity and
clastogenicity of acrylamide in LL5178Y mouse lymphoma cells. Environ Mutagen 9:
261-267

60



© 00 3 & O & W N

L W W W W W W N DN DN DN DDNDDDNDDNDDDDDDNDIDNN = =l e
S U i W N HH O ©W 0 3O Ut i W HO W W IO O W = O

Miller W, Engelhart G, Herbold B, Jackh R, Jung R. 1993 Evaluation of mutagenicity
testing with Salmonella typhimurium TA102 in three different laboratories. Environ
Health Perspect 101: 33-36

Neafsey P, Ginberg G, Hattis D, Johns DO, Guyton KZ, Sonawane B. 2009. Genetic
polymorphism in CYP2E1: population distribution of CYP2E1 activity. Journal of
Toxicology and Environmental Health. Part B 12: 362—388

Neuhiuser-Klaus A, Schmahl W. 1989 Mutagenic and teratogenic effects of acrylamide in
the mammalian spot test. Mutat. Res. 226: 157-162

NITE ORSZATERE N RS EHM B FARERE) 2007 JRSZATEOE N RS SFAM T B RS,
WEVEN AL E R e, ZREo0 NI ATBOE N B 1L 3 — « PEEHINR A BHSE
Berk, (P E O Y 2 7 5HEE 72 VAT IR, AL E R B A
T 1 1-2

Ogawa B, Ohishi T, Wang L, Takahashi M, Taniai E, Hayashi H, Mitsumori K, Shibutani
M. 2011 Disruptive neuronal development by acrylamide in the hippocampal dentate
hilus after developmental exposure in rats. Archives of toxicology 85: 987-994

Ogawa B, Wang L, Ohishi T, Taniai E, Akane H, Suzuki K, Mitsumori K, Shibutani M.
2012 Reversible aberration of neurogenesis targeting late-stage progenitor cells in the
hippocampal dentate gyrus of rat offspring after maternal exposure to acrylamide.
Arch Toxicol. 86: 779-790

Oliveira NG, Pingarilho M, Martins C, Fernandes AS, Vaz S, Martins V, Rueff J, Gaspar
JF. 2009 Cytotoxicity and chromosomal aberrations induced by acrylamide in V79
cells: Role of glutathione modulators. Mutation Resrarch 676: 87-92

Pacchierotti F, Tiveron CD, Archivio M, Bassani B, Cordelli E, Leter G, Spano M. 1994
Acrylamide-induced chromosomal damage in male mouse germ cells detected by
cytogenetic analysis of one-cell zygotes. Mutat. Res. 309: 273-284

Park J, Kamendulis LM, Friedman MA, Klaunig JE. 2002 Acrylamide-induced cellular
transformation. Toxicol. Sci. 65: 177-183

Paulsson B, Grawé J, Torngvist M. 2002 Hemoglobin adducts and micronucleus
frequencies in mouse and rat after acrylamide or N-methylolacrylamide treatment.
Mutat Res. 516: 101-111

Recio L, Hobbs C, Caspary W, Witt KL. 2010 Dose-response assessment of four genotoxic
chemicals in a combined mouse and rat micronucleus (MN) and comet assay protocol.
The Journal of Toxicological Science 35(2): 149-162

Russell L, Hunsicker P, Cacheiro N, Generoso W. 1991 Induction of specific-locus
mutations in male germ cells of the mouse by acrylamide monomer. Mutat. Res. 262:
101-107

61



© O I A W N~

O W W O W W DD DN DN DN DNDNDNDNDN H 2o e e
AR DO R O © W06 Uk WKN PO © =100 T A~ WK H O

36

Russo A, Gabbani G, Simoncini B. 1994 Weak genotoxicity of acrylamide on premeiotic
and somatic cells of the mouse. Mutat Res 309: 263-272

Sakamoto J, Hashimoto K. 1986 Reproductive toxicity of acrylamide and related
compounds in miceeffects on fertility and sperm morphology. Arch Toxicol 59:
201-205

Sanchez J, Cabrer JM, Rossello CA, Palou A, Pico C. 2008 Formation of hemoglobin
adducts of acrylamide after its ingestion in rats is dependent on age and sex. Journal of
Agricultural and Food Chemistry 56: 50965101

Schettgen T, Kutting B, Hornig M, Beckmann MW, Weiss T, Drexler H, Angerer J. 2004
Trans-placental exposure of neonates to acrylamide-a pilot study. Int Arch Occup
Environ Health 77: 213-216

Seale SM, Feng Q, Agarwal AK, El-Alfy Abir T. 2012 Eurobehavioral and transcriptional
effects of acrylamide in juvenile rats. Pharmacology, biochemistry and behavior 101:
77-84

Sega GA, Generoso EE, Brimer PA. 1990a Acrylamide exposure induces a delayed
unscheduled DNA synthesis in germ cells of male mice that is correlated with the
temporal pattern of adduct formation in testis DNA. Environ Mol Mutagen 16: 137-142

Sega GA, Generoso EE. 1990b Measurement of DNA breakage in specific germ-cell stages
of male mice exposed to acrylamide, using an alkaline-elution procedure. Mutat Res
242: 79-87

Segerback D, Faustman E, Costa L, Calleman, CJ. 1995 Formation of N-7-
(2-carbamonyl-2-hydroxyethyl) guanine in DNA of the mouse and the rat following
intraperitoneal administration of [14C] acrylamide. Carcinogenesis 16: 1161-1165

Shelby M, Cain K, Cornett C, Generoso W. 1987 Acrylamide: induction of heritable
translocations in male mice. Environ. Mutagen 9: 363-368

Shiraishi Y. 1978 Chromosome aberrations induced by monomeric acrylamide in bone
marrow and germ cells of mice. Mutation Research 57:313—-324

Smith MK, Zenick H, Preston Rl, George EL, Long RE. 1986 Dominant lethal effects of
subchronic acrylamide administration in the male Long-Evans rat. Mutat. Res. 173:
273-277

Solomon JdJ, Fedyk J, Muka F, Segal A. 1985 Direct alkylation of 2'-deoxynucleosides and
DNA following in vitro reaction with acrylamide. Cancer Res. 45: 3465-3470

Sorgel F, Weissenbacher R, Kinzig-Schippers M, Hofmann A, Illauer M, Skott A,
Landersdorfer C. 2002 Acrylamide: Increased concentrations in homemade food and
first evidence of its variable absorption from food, variable metabolism and placental
and milk transfer in humans. Chemotherapy 48: 267-274

62



© O I A W N~

O W W O W W DD DN DN DN DNDNDNDNDN H 2o e e
AR DO R O © W06 Uk WKN PO © =100 T A~ WK H O

Sublet VH, Zenick H, Smith MK. 1989 Factors associated with reduced fertility and
implantation rates in females mated to acrylamide-treated rats. Toxicology 55: 53-67

Sumner SC, MacNeela JP, Fennell TR. 1992 Characterization and quantitation of
urinary metabolites of [1,2,3-13Clacrylamide in rats and mice using 13C nuclear
magnetic resonance spectroscopy. Chemical Research in Toxicology 5:81-89

Sumner SCJ, Fennell TR, Moore TA, Chanas B, Gonzalez F, Ghanayem BI. 1999 Role of
cytochrome P450 2E1 in the metabolism of acrylamide and acrylonitrile in mice. Chem.
Res. Toxicol. 12: 1110-1116

Sumner SCJ, Williams CC, Snyder RW, Krol WL, Asgharian B, Fennell TR. 2003
Acrylamide: a comparison of metabolism and hemoglobin adducts in rodents following
dermal, intraperitoneal, oral, or inhalation exposure. Toxicol. Sci. 75: 260-270

Sweeney LM, Kirman CR, Gargas ML, Carson ML, Tardiff RG. 2010 Development of a
physiologically-based toxicokinetic model of acrylamide and glycidamide in rats and
humans. Food and Chemical Toxicology 48: 668-685

Takahashi M, Shibutani M, Inoue K, Fujimoto H, Hirose M, Nishikawa A. 2008
Pathological assessment of the nervous and male reproductive systems of rat offspring
exposed maternally to acrylamide during the gestation and lactation periods-a
preliminary study. J Toxicol Sci 33: 11-24

Takahashi M, Shibutani M, Nakahigashi J, Sakaguchi N, Inoue K, Morikawa T, Yoshida
M, Nishikawa A. 2009 Limited lactational transfer of acrylamide to rat offspring on
maternal oral administration during the gestation and lactation periods. Archives of
Toxicology 83:785-793

Takahashi M, Inoue K, Koyama N, Yoshida M, Irie K, Morikawa T, Shibutani M, Honma
M, Nishikawa A. 2011 Life stage-related differences in susceptibility to
acrylamide-induced neural and testicular toxicity. Archives of toxicology 85: 1109-1120

Takami S, Imai T, Cho YM, Ogawa K, Hirose M, Nishikawa A. 2012 Juvenile rats do not
exhibit elevated sensitivity to acrylamide toxicity after oral administration for 12
weeks. J Appl Toxicol. 32: 959-967

Tardiff RG, Gargas ML, Kirman CR, Carson ML, Sweeney LM. 2010 Estimation of safe
dietary intake levels of acrylamide for humans. Food and Chemical Toxicology 48: 658—
667

Tilson HA, Cabe PA. 1979 The effects of acrylamide given acutely or in repeated doses on
fore- and hindlimb function of rats. Toxicology and applied pharmacology 47: 253-260

Tripathy NK, Patnaik KK, Nabi MdJ. 1991 Acrylamide is genotoxic to the somatic and
germ cells of Drosophila melanogaster. Mutat. Res. 259: 21-27

63



© 00 3 & Ot = W DN

O W W O W W DD DN DN DN DNDNDNDNDN H 2o e e
AR DO R O © W06 Uk WKN PO © =100 T A~ WK H O

Tsuda H, Shimizu C, Taketomi M, Hasegawa M, Hamada A, Kawata K, Inui N. 1993
Acrylamide: induction of DNA damage, chromosome aberrations and cell
transformation without gene mutations. Mutagenesis 8: 23-29

Tyl RW, Friedman MA, Losco PE, Fisher LC, Johnson KA, Strother DE, Wolf CH. 2000a
Rat two-generation reproduction and dominant lethal study of acrylamide in drinking
water. Reprod Toxicol 14: 385-401

Tyl RW, Marr MC, Myers CB, Ross WP, Friedman MA. 2000b Relationship between
acrylamide reproductive and neurotoxicity in male rats. Reprod Toxicol 14: 147-157

Vikstrom AC, Abramsson-Zetterberg L, Naruszewicz M, Athanassiadis I, Granath FN,
Tornqvist MA. 2011 In Vivo Doses of Acrylamide and Glycidamide in Humans after
Intake of Acrylamide-Rich Food. Toxicological Science 119(1): 41—49

Von Tungeln LS, Churchwell MI, Doerge DR, Shaddock JG, McGarrity LdJ, Heflich RH,
Gamboa da CG. Marques MM, Beland FA. 2009 DNA adduct formation and induction
of micronuclei and mutations in B6C3F1/Tk mice treated neonatally with acrylamide
or glycidamide. Int. J. Cancer 124: 2006-2015

Walker K, Hattis D, Russ A, Sonawane B, Ginsberg G. 2007 Approaches to acrylamide
physiologically based toxicokinetic modeling for exploring child-adult dosimetry
differences. J. Toxicol. Environ. Health, Part A. 70: 2033-2055

Wang H, Huang P, Lie T, Li J, Hutz RJ, Li K, Shi F. 2010 Reproductive toxicity of
acrylamide-treated male rats. Reproductive toxicology (Elmsford, N.Y.) 29: 225-230

Wang, RS. McDaniel LP, Manjanatha MG, Shelton SD, Doerge DR, Mei N. 2010
Mutagenicity of acrylamide and glycidamide in the testes of Big Blue mice. Toxicol. Sci.
117: 72-80

Warr TdJ, Parry IM, Callander RD, Ashby J. 1990 Methyl vinyl sulphone: a new class of
Michael-type genotoxin. Mutal. Res. 245: 191-199

Wise LD, Gordon LR, Soper KA, Duchai DM, Morrissey RE. 1995 Developmental
neurotoxicity evaluation of acrylamide in sprague-dawley rats. Neurotoxicology and
Reratology. 17(2): 189-198.

Working PK, Bentley KS, Hurtt ME, Hurtt ME, Mohr KL. 1987 Dominant lethal assay of
acrylonitrile and acrylamide in the male rat. Environ Mutagen 9: 115

Xiao Y, Tates AD. 1994 Increased frequencies of micronuclei in early spermatids of rats
following exposure of young primary spermatocytes to acrylamide. Mutat Res 309:
245-254

Yener Y, Dikmenli M. 2009 Increased micronucleus frequency in rat bone marrow after

acrylamide treatment. Food and Chemical Toxicology 47:2120-2123

64



© O I A W N~

= =
— O

Young JF, Luecke RH, Doerge DR. 2007 Physiologically based
pharmacokinetic/pharmaco-dynamic model for acrylamide and its metabolites in mice,
rats, and humans. Chem. Res. Toxicol. 20: 388-399

Zeiger E, Anderson B, Haworth S, Lawlor T, Mortelmans K, Speck W. 1987 Salmonella
mutagenicity tests III: Results from the testing of 255 chemicals. Environ Mol
Mutagen 9: 61-109

Zeiger E, Recio L, Fennell TR, Haseman JK, Snyder RW, Friedman M. 2009 Investigation
of the low-dose response in the in vivo induction of micronuclei and adducts by
acrylamide. Toxicol. Sci. 107: 247-257

Zenick H, Hope E, Smith MK. 1986 Reproductive toxicity associated with acrylamide

treatment in male and female rats. J Toxicol. environ. Health 17: 457-472

65



	＜食品安全委員会委員名簿＞
	＜食品安全委員会化学物質・汚染物質専門調査会専門委員名簿＞
	Ⅰ．背景
	Ⅱ．評価対象物質の概要
	１．起源・用途
	２．名称・分子式・分子量・構造式
	３．物理化学的性状
	４．分析方法
	（１）大気
	（２）食品
	①GC-MS（/MS）法
	②LC-MS/MS法
	③スクリーニング法
	④分析法の妥当性確認
	⑤前処理
	⑥その他の技術

	（３）尿中のアクリルアミド代謝物の測定
	（４）バイオマーカーとしてのアクリルアミド代謝物付加体の測定

	５．食品中での生成
	（１）食品からの発見の経緯
	（２）生成経路
	①アスパラギンと還元糖のメイラード反応による生成
	②油の分解産物からの生成
	③3-アミノプロピオンアミド（3-APA）からの生成
	④小麦グルテンからの生成
	⑤食品中のアクリルアミド中間体及び反応生成物

	（３）アクリルアミド生成の低減
	①低減対策
	②低減対策の曝露に対する効果


	６．現行規制等
	我が国における法令の規制値等


	Ⅲ．ヒトにおける曝露
	Ⅳ．安全性にかかる知見の概要
	１．体内動態
	（１）吸収
	（２）分布
	①全身への分布
	②胎盤通過

	（３）代謝
	①グリシドアミドの生成
	②グルタチオン抱合
	③付加体形成
	a．ヘモグロビン付加体
	b．DNA付加体

	④種差

	（４）排泄
	（５）PBPKモデル
	（６）体内動態のまとめ

	２．実験動物等における影響
	（１）急性毒性
	（２）亜急性毒性試験
	（３）慢性毒性試験及び発がん性試験
	（４）神経毒性試験
	（５）免疫毒性試験
	（６）生殖・発生毒性試験
	（７）発達神経毒性試験
	（８）遺伝毒性試験

	３．ヒトにおける影響

	Ⅴ．国際機関等の評価
	１．FAO/WHO合同食品添加物専門家会合　Joint FAO/WHO Expert Committee on Food Additives（JECFA）
	２．世界保健機関（WHO）飲料水水質ガイドライン及び根拠文書
	３．国際がん研究機関　International Agency for Research on Cancer （IARC）
	４．米国
	（１）米国環境保護庁　United States Environmental Protection Agency（EPA）
	①慢性経口参照用量（Chronic Oral RfD）（EPA/IRIS 2010）
	②発がん性（EPA/IRIS 2010）
	a.発がん性分類
	b.経口曝露によるリスク評価



	５．欧州
	（１）欧州食品科学委員会　Scientific Committee for Food（SCF）
	（２）欧州食品安全機関　European Food Safety Agency（EFSA）
	（３）フランス食品衛生安全庁　L'Agence française de sécurité sanitaire des aliments（AFSSA）
	（４）フランス食品環境労働衛生安全庁　L’Agence nationale de sécurité sanitaire de l’alimentation, de l’environnement et du travail（ANSES）
	（５）独連邦リスク評価研究所　Bundesinstitut für Risikobewertung (BfR)
	（６）オランダ国立公衆衛生環境研究所　Rijksinstituut voor Volksgezondheid en Milieu（RIVM）

	６．カナダ保健省　Health Canada
	７．日本

	Ⅵ．食品健康影響評価
	＜別紙：略号等＞
	＜参考＞

