N f
TERK 18 AR L A

ey

BNy o8 a 2 28I 218 mINEHRE

G EH

Rk 1 94 3 H

st = ERAGUFERT



[FC®HIZ

BEmamyiE, BRELERIZLIEN > TEREUFHHEAMITTHON TS 3D, JE
EEDOREICEBRANMYDREEADRARE LEFRNIBRRFELTNS, B
MEEEARICEDYRIAZIT 27—V a UPBEDREFAVILVEEZBL-E
BENODEROHPIZH, EAOELFNMYDREMFTFEATSIATNSZ LI
BELTLH, BRI 2EMRNYOEELAS . ChoBERORRBFMYDIER
[CKDANEANDEZENBIEESNSZENDETHDEVWSIEALIXLIEEI NS,

Z5 LEEBRAMYDOEEZEIZTOVTORROEMICIHZA DL I3BT—2(&
REFLEALEEFINTELST. LHrIHMYOHEEENEBRICHDI DD,
BREFERELE-REMRBESRTLIEZELTH, BT 52 EIFEEMICH
HTRHETH D,

FAEL. LEDEREEFA. BRREREREHFRBORRICEY. BRH
AIMDEEEZEICHT HIERDAZLEBOFICHFHNLGBERINGIEZ 5L,
BRANYDOEEHZEICEAT IBEDT 2N oRHOMRAREELCARL.
BRAMYOEEHZEITOVWTOERNEZAAZBELLOTHS, REFH
EoTlE, BESFOARFHENCLEIRNZEREHE L. BEIRROREM B
EERTEALERZERRL-. KBREEN. BRFNYDOESEEIIHT HE
BADAFRICIGZA D=HODEREHME L TERASNSZLZEOILDTH D,

TR 19E3 A

(¥k) =Z=HEURAR



[BESRAIMYDEEFZEICET HRER] A v/\—
K 4 CI e T
%A R —K | AALEGFMESESS  REECRIEESR =R
va)l BkEE | ENZEEIRARRARAASEAT  REL R
VAR AL | TR R %
7 ESRVAVSE SR U B i3 S (i R
B HRiE FIAGERE - SRR RS R
ROl s\ HAR RIS 2 figF e
i e FACRFRF G FRIFER %
<ETHP—r3—>
K 4 I G
PRI BB | NEINRRZERASEHR SR AR RAE
B ZEEER - —— :
BE ¥ MR &L EZE R FHR  FHliRR UNJILZIES R
FHRH
K 4 R e T
R B (KR —ZEROATZERT  HIERBRSITFEAED EEHIER
BIBERAITIE S L —7
M BT | B0 SZERANEET JamBlerisit s 2 — i
AR NV —7




ADI
FAO
JECFA
NOAEL
QSAR
WHO

Acceptable Daily Intake

The Food and Agriculture Organization of the United Nations
The FAO/WHO Joint Expert Committee on Food Additives
No—Observed—Adverse Effect Level

Quantitative Structure—Activity Relationship

World Health Organization

FA—HEDRE
ESpERCRJ=E 7
FAO/WHOE R B MmAINMYEMRRS

= B2 488
X NER B

felo

EEMHEEMEAERE
R R



[ #]

1. HAEDER

(BB ORMINIMY 2 TR 5 EEEMEMIC XV IRIZERZEN TS ). TR
WMPETEDLRTHOS LEETRRW] Enole, Bminonbe s TEE
B ~OBFERE LTEARZNREEEORICRBFELTEBY, 2O X9 R AR%E
RIS D Lo~ A a IMBELHR LA,

BRI ERNP D ZEEHEO L ORFIH SN TV DA, Hx ORGHTRNY
Xl 2R ETHEARRO LN TS, BESREFIEICLER-
THEHINDRY , AEREEL KITT AT TRV EHIBr s Tn b
T BEOBRIENDZBIR LGB0 Wb L THAERE | 1250 TH, fHlx
DORBIBMY ORZEEPHER SN TNDIENDL, TNHLEZEAGMICERLTYH
RFE~DEBEITIEZONR Y, LAL, BEHIENDOMAEDENERICH DT
D, BEIENYEESNICERLEFEOT =2 MFEAEHFELRNW Ll
HHICEARBIZOWTALHT 22BN o7,

SEIOFHETIE, ZOXIBRARRIIIEZ D10, BEIENHOBEEEEIZON
THRATOFFHIE R AU - BF L, BRI OEGEENBURED X 5 1TFHF
s, HEEBEOWREMSICOWTEDEIICEZDIRENEEAET S Z L 2R
IrTz

2. AERR

A EIOFE TIX, STIRFAEIC L v ENSMCB T 2 8RR OB A EEIZET
DI HEGIEEREL, BARBICIIEEEDOMREEICOVWTHNEZ, #HE
TER oM & LT, OB T2RMBELOMEER (LERE) & Q%
BORMB B ENICERI N HOMEIER (FRICHEER) 258 L,
DIz >V TR, BARIMDIE L OIS X0 R AWE R LT 2 F A
WL ONPH BN TWD (F]  ERECEIK TR OT 2 a1 g e 2B EWO RIS
Eo_RBUDAERK) bOO BAROEIR L~ n 6 B TRERZED Y X 7133
LLAERWEKREZIZL D LT 20MNEOHBIC LV FiEh TV
@IzoNTH, BIMPOMAEDLEIIEEKICHZ bOD, EEICHEL 2D 9
LHEHNTIFEE A LR T, BRSO EL 52 L WREENETRAICE 2 bR

UREICE T B EAES @S RISV TIE, LFO URL 25 Bo = &,
http://www. mhlw. go. jp/houdou/2006/07/h0728-4. html



DU DRI G DRI DWW TRIl L 72 O T . BLROBERL 55
RCHBEZRNE DR TH - T,

bz &t BRI OBEAEREICLIBEEZEIZIONTL, ZHONR
MR ER SN TN T, EEICEZ Y 5 2 aliethidmd TR <, BLEN 2 S
TR, B2 itEoEIcE EE b0 THD, 22 6ICY A7 5 i %2
ITHOMEDH 2 FF S BRF R TIERL, Hx ORMH E L TRHME S 41TV 2 %8
X TBEEHREENBEFEICH T L EFIT R IR o T,

BUE, BRI ADI OB 2 FEEARE L TEINCZEENRFEEINLTND

L BAEBEONRENERATABRICLIOT e —FIIAERTHY ., HerDR
d N DFE 2+ 312175 2 & T, BRI OBEGREIZ O TS EEM R
LENE TR T O ENARETHIEEZ LN,

3. SRICAITTHORE

SEOEFRENS . BREIRMY OBEE BT, BIEMNRMEL VWS KT,
R REIZE EEo TV D EfimInd, BRI OESEZEIZ OV THR
HEMTONDZ BN, HEREOWRMER&H D &0V 5 FHRIZ OV T,
WESNTEAEEBONK LT — X O, 2L -~0, FEE, #8720 x|z
BROAGME, EMFZICL2EHOATE Vo 28BN D . HRONE & BRI
DFx=y 7 LFHIEIT) ZENBEETH D,

BERBIZOWTOREN MR Z T 2 MOMEHF L. WERESELD=
2= —va B L T, LRROREBEICAN, DI TWVWEET, E4
WBIZOWTONE®RE LV EHICIEZ DI ERLETH D,

T, EERBERREMRIFIT 47 (FEN) THDHZENEL, 2
NoOERIITEOR DT, T —HOEEMRIERDBEIND Z LIT X
D, WEEEDARLZNILH SN VWONERTHD,

MZEF L, ZENEDOREMBINLIG D GIRNE L TR O 22T 2 HE® O
WHET = _X=2{bxtEDDH L L HIT, ITBEHELH L THEHEEORLITHE
IS 2, EEEOHMEZXL L bEETH D,

SBITEHBIMIZONT, ERLEFHIEELRNL, AT = HRLE—
BEREANVEIVAZaIa=r—2ar2#\D5 2 ERIFETH D, ZOBITIT,
HEE, SRS TR, EER, 178, FRE. SnBEROFEME (&
T, BEHEELE) 2L BAVWEOSRMERD TW ULERD D,

H> ///

IT



N

N NN N DN

.12



1. BEmMIIINEEEEZEZH CHERND
B [m]




1.1



1.1-1

364

450

1.2

2007



1.4

1.1-1

1.3

ADI

JECFA
47




1.1-1

ADI

o 1957
< >
- WHO Technical Report Series No.129, General Principles Governing the Use of Food
Additives, WHO, Geneva, 1957
- Environmental Health Criteria 70: Principles for the Safety Assessment
of Food Additives and Contaminants in Food, WHO, Geneva, 1987
O

47

1.4




Absorption, Distribution, Metabolism, Excretion
ADME

toxic equivalent factor

1.5



1+1 3

1.1-2

additive action

ADI

synergistic action

antagonistic action

1.6




drug-drug interaction -

food-drug interaction

- nutrient-drug

interaction

1.7



1.1-3

B
Ca
CYP3A4
CYP3A4
CYP1A2
CYP3A4 CYP1A2 CYP3A4
NMTT
MAO
K
2001

1.8




1.1-2

1.9



1.10



1T°7

in vitro

(

—>

- J

invitro/in vivo

ADME

desmutagen

mutagen




o FAO/WHO JECFA

FAO

WHO FAO/WHO FAO/WHO Joint Expert Committee
on Food Additives  JECFA URL

http://www.who.int/ipcs/food/jecfa/en/

JECFA

ADI
1956 WHO
Technical Report Series WHO

Food Additive Series

FAO/WHO
Codex
Alimentarius

A A4

= » T »
1 1

— »

1.2-1 JECFA

http://www.who.int/ipcs/food/jecfa/en/
o JECFA

JECFA
JECFA

1.12



ADI
1980

1.13



MBS S5 AN

FRRRBHEREEL T WL O ofbEE2 MmNy & L TR L BT
MTH2Lex2EBEZX55AI100F, TNOORBEERELGIRT 572D, £0(kE
Wk (v —7) LLTOAI ZRETL2ONEETHA D, ZOFIENBIEN
BRHLDOTHDLIEDITIE, ZNo0RNMMIE, FMUBRIOBEOFRHEICH DL DT
RINT bRy, =T A ZHAETIRICEDELEEZ VD &Ik
LETIE, FMAEBIAFETRETHAY, bOHBAICIE. O V—7 Al %
HETLDICE, TRTOhEWIRT o2 BEEREOEYELHAWDSZ &6 T
Lo, KORSEWRT o —F 24X, Zv—7 ADL I, &b IRV TR &
DILEMICESWTHRESND, F—7 A R ETHEAICIE. e lbd
WZETHRBICONWT, TORBOMIIV2RBOEOm S ERBHMIzON
TRITRETHD, TRLOIEMOEMEBED > & —OF1F MO L D05
NIz ZAICHDLGEICIE, TRENCHTTROVH I XETh D,

LA IEF B ERBERO D D —#HOEY (B 21X, BV O —>% K
FHTHEETH- T, o, THICOWVTITFMEHFRBBE LN TV HHEITIT.
ZOFEiE, TO—HDOILEWIONWTERESNTND 7L —TF AL IZES T
722 TEEY, 20X R0V FIX, ZOEMHDO S LR EE—D
ICBWTIEREOHBEHERPEONTEY, o, 2O V—T0Ofx DAY
BT 2RO BTN, FICH LN E Ao TV DK L7 #FHIC A > TV 58
BIEOBRITHIZEMTEDL, TOFETE, SMFTIERLS, AFEITH>ZENT
ELHDToH D, JECFA IZX D ZOFEOHEMIT, REASH. LRMEFMICE N
THEOETEMEMBEZ R LB N BERRIL D =22 R L TWLDTH D,

HAHGAICIE, =7 AL X, B, R#oOBFRICESWTHRETDH L
NTEDL, Iz, BREHESFTELE L THWOND AT IVEHOREMIT, T
SRHLENTEERMICMASEEND ZEDBRINTVWLIEAICIE, T b %
T 2B LTV a—VEIZET 2 HEBERICESOCREMMT 2 LN TE
X9,

7 Vv—7 ADI OFREIL. FMR LT DAY BIERITE LR BEEED R WGE
ThoTh, (EHEFTOBLENOIMER R FYEER 249 2 &l s 2 pilic k)
LTIl R fEchHAH, Bl 13EA RSN TIC TR Z 5 &k 231
BRMEDHIRAID X O IR HK L TiX, Zv—7 ADI ZRET 20N HEITH
A9,

(i TR RSB O L 2VEFFE O A IPCS, JECFA AR iEIZ 0 EER

JHEH A& — )




(2) ERSNOBHEERA

A Tk 7z L B0 . WM OBEEGEE (KN TOMEEM) [ZonTix, #F
ZEHH M 70 < VRV O FIEIC OV TORRI R XELIER S L TR0,
LR o>T, ZRETOENAOHIRFEL L., BN TOFEN (BERAMED
ERE) OB R L ER STV D,

2ETCHLLBARDLIN, ZRETICRLBMPOEGEEIZ O N T I
FHHNNZRDO LS b O H D, 722, 1FE A LR ERATOIFEENICET S
LOTHD,

B RN R O AR BAE TS BE 4 % 4 3% SR O AR T

5REEH KRB, &
EEMR. @&
F

Xy, 7=
J =, Hilgfk
H, 70, F
F—

++

++ | ++

v, AU
++ + ++ A N
1%

fie. 70,

R e (R AEEL . OB

EEA A R
PE SN 2 (1[N
wrE., B, 7T
)

JLBD) 4+ XH Y+ Wi SRS Y — - TRk L
Hi) TaRF oMW E O/ FHME A : LV E 2 —] M. J.Scotter 12>, Food Additives and
Contaminants, Vol.12, No.2, p.93, 2004



1.2-2

1.16







PubMed NLM
JOIS

19

combined effect cumulative effect synergistic effect

food additive

interaction

! Scotter, MJ., Castle, L. (2004) Chemical interactions between additives
in foodstuffs: a review. Food Additives and Contaminants 12(2), 93-124.

2

2.1



2.1-1 2.1-2

in vitro

24 31

2.2



#£2.1-1 BRENIYOEESZEICET 5 Cmk (1)

(4

- XHRDFERE
5 25 TD e [ R EE A RS EEEES
| (BFORBOBEIE. Z0EHR) (%) Gx1) E{EF (g.:.n;,;) #=E Y B = |sTl AR
[€2:3:::00) R waE W B o u ®
o = H %
Formation of mutagens by sorbic — LB EE y)LE\‘{tﬁ’ﬁr&iﬁﬁ%Naggﬁﬁl:ﬁgﬁﬁgfggﬁgé.
acid-nitrite reaction: effects of Namiki, M., Udaka S., Osawa, THERIR 1 " rec7vtA T—LARABRTHRAANIER. RICFEDpHA35 _
reaction conditions on biological T., Tsuji K, Kada T. TR VEE %ngg% o (RGO ~420BICRELEREREAE N o=, RIGEMDSE ., 2-2 Mutat Res. 73(1). 21-8. 1980
activities. o FIL-14DZbAEA— LA REB DB ERRMEZRLT,
YAZFHBOEFEFREL T, BRHEETRAILEVEHED R
Initial reaction intermediates in the Fox. JB Jr. Fiddler. RN & (%) B THERIE ST AT it (pH5.5) ## T DL THRETL =, —hOY 7 ROJLE B,
oxidation of ascorbic acid by nitrous WOX' " AIE er FRAE" Eg W VEED R O (RIGHEBOMR) |23-OF b OVENERENAPRAELTERTHILE J. Food. Protect., 44, 28-32. 1981
acid. asserman, AL 4 & KTEEL, NEEEH-7TEROTEEDRIG - D REEBERE
Ll
EREE MY %ﬁﬁﬁﬁNa&U‘/}Hﬁé‘/ﬂ‘iKﬁETf/ \LRZ—HEDVIH
Effects of sodium nitrite and " AR - RUEL LR R (LM FRIA~NDZEER -, & _
potassium sorbate on in vitro Budayova., E. \(j%jéﬁ\%;ﬁ S&%‘%ﬁgﬁé (@] %Tg%m%%@ﬂ HEENaRUmYME DOHEFENRICKYIEV MRS RES Neoplasma, 32(3), 341-50. 1985
cultured mammalian cells. - 25 = = NEA YILVEVEBKERUBAHEOHEETEREREIRIRS
= high o=,
Effects of sorbic acid and sorbic " HBIERY 5 . HEIELYIWEVBEFETTOYHORA MO REHKER
acid-nitrite in vivo on bone marrow [Banerjee, TS., Giri, AK. \(/%/)éﬁ%f' VILEVEED (@] f%%§Z§%T$ ERREANER HENLCHRNS RSN, ThIE, [ Toxicol Lett. 31(2), 101-106. 1986
chromosomes of mice. - -2 4 LHDOHEEMENERNTERLI-HEEZ LN,
HERHERIE LT A2LE VEUR &R Th Otk D BIHEAIE R
Reaction of nitrite with ascorbic acid Lzumi. K. G RG. & () ByEsE EHERIELT EOEICEECEMBIERENS DR EERAI, K
and its significant role in nitrite— érerr;léer.,MEssens, . TXII)l't"JE;; ANEVERD O (RICHBOMZR) |ISEWMDERIZELY . BREERIEIXED T2 MIBMHEIET Meat Sci. 26 141-153. 1989
cured food. e R BERT D, AEDOEEFOERBEDRDIHINLDR
ENEFEELTNS,
Supression of Diethylnitrosamine= HEILMEERARI Y SYMNERRE LTS, AR
initiates Preneoplastic Foci Hasegawa R., Tiwaweck D., = Y Jratrsags S . -
- . . . " BLIESYMMIEWTIE, FEREORD A EMIZ5EIC Jpn. J. Cancer Res. 83 431-
8 |Development in the Rat Liver by |Hirose M, Takaba K. Hoshia |IBHEME | BHENS © ERBED T, CORENS AAAFIOESREARSE 437 1992
ombined Adrmiistraton of Four [T, Shiai T. to N IS KB R A IO Rt 15 MBS T,
WRETRY TAIVE VEREZ DEEEIRTH DT AN VEE-2-Y VB, TRINE
Reaction of nitrite with ascorbic acid Tzumi, K (H) FHER IR EINE S o (RICHHE . BUGE|VEE-2-TREE B RHRRIE LD RICE AR RIGEEE, J. Food. Sci. 57, 1066-1067. 1992
or ascorbic acid-2-derivatives. zumt. £ TR VEE JLESE HOHR) TRIVEVEE> BRI > BESEADIETH o1, FE ’ T ’
FEFMLTH, BERADORBICIEGRI AT,
Effects of Sodium Nitrite and TRES BB LETFILAEEN DRI Ty, ATI-Ib, 3-AhEY
Catechol, 3-Methocatecol, or Hirose M., Tanaka H., e 5| 5 L EBAET SHRAIEIEE (T F (hTI-MEDEEHREICLD EARHILE OMAEIE. LA
8 |Butylated Hydroxyanisole in Takahashi S., Futakuchi M., LR | EROES O WNAEDHERE/H |[EADFEICOVWTHNTz, TOHKER. BREEET NI LK Cancer Res 53 32-37 1993
Combination in a Rat Multiorgan Fukushima S., Ito N. =om = piEES 7z /—)LHEREIERIZ &S LEEEE OB EMNA
Carsinogenesis Model kil DRECIMFICEELTWREEZ DN,
Benzene Production from AN 3 Lﬁﬁq:—e«li’ 77\:“/5:/&&0_){%&?—?%%@@;%%%l:;
Decarboxylation of Benzoic Acid in [Lalita K. Gardner, Glen D. FRXALEY ,%ﬁﬁﬁ: A o %ﬁ{@wgfﬁé gﬁ%ﬁg@%fgfg\é%E‘ij;jzj%li%hﬁ;&éﬁ;ﬁ?\éf J. Agric. Food. Chem. 41, 693— 1993
:cr}?’:nz:ﬁzzire:afllkcs;t;sl:t Acid and a |Lawrence [3 41'2#‘*\—‘/)1/ RUEUDER ,};ﬁ{%l:%“ %Ef%&>ﬁ>'1ﬁ5¢ DYRHEE <1 HATEE 695
WNHdILEria,
Srtta.?i“.t); and i:teractfns i:the d Kroyer, G., Pinger R., TANNT=L  |PANLT—L o _ AIHKHTHEITR/INILT—LETERIIT7LKED R Ernahrung / Nutrition, 17, 1993
e s 1 SPartame % | Washuttl, J. & Steiner, L TEAMITLK |TERLIZAK 1ZBY B30k, 614-617.
cesulfame—K in food.
Int tion bet: dditi in food AME D Campden & Chorleywood Food
" et"“ ‘on between additives In 10001 A dams, JB & Langley, FM.  [{L52B48E - (¢] - BERAMYOEESERIETILEL—, Research Association, R&D 1995
systems. RIS Report No. 20.
Food additive-additive interactions ZEeRE BRANYELTEREIZRRINS ZBIEESE. 723 Food Chemistry. 59(3), 401
involving sulphur dioxide and Adams., JB. TAINEVEE - O - EVE BHBIEICOVT,. 7YRBRVERR. VILELVEE 209 - ! 1997
ascorbic and nitrous acids : a review. (ER) FHERIR EDRIGELEL—,




#2.1-1

£ RN O B

SHT Bk (2)

/e

. BxA E24 iy 01 B IR TLS - E| H st .
o (BFORBOBE E. ZOBEE) (HRA%) N B o
E
_ ) . HERH A SybDIFHERE DNABE7 A RERLVT, SEOHKK
1 :;.“k,jf 'ZNAt ‘.’t?’"ag'”g ’:“'"'ty."fth AM. JEFFERY and G.M. " DNAJETEI _ B (FEYILTF LK, FRISUNTF—L, D9T4A—k, Hvh Food and Chemical Toxicology [ »000
Rt Hoam e ';SN/‘:ERE ey |Williams 5258810 o, Z950—2R) DDNABIZEMHE AR, Chidd 38 335—338
at Hepatooyte epair Assay 21T HERFHIDNARIGE S ISR SH EHER .
LapnE
% HREHE FFEKPICEFNDLEMOEMIME, HEERICETS ) )
14 [Mixtures and Interactions J. P. GROTEN - A #E T - YRAF@BIZONTORER BREVDYRVEHEIZEH LTI, ;goﬁif;]? Chemical Toxicology | - 5949
f‘dfﬁ% YR EREOEEORIANEETHHILEIERH.
An Analysis of the Possibility for J. P. Groten* W. Butler,T V. RO EU. BRi& SRS TS ESRAMYMERRIC, BRI AL
15 Health Implications of Joint Actions |J. Feron* G. Kozianowski,¥ “ZW'W'B(];EE }]U% W%ﬁ’\ _ BESRNYIZLIEAEE EEER) OFTREMIZDNT Regulatory Toxicology and 2000
- |and Interactions between Food A. G. Renwick, § and R. Eli_ L WLz, TORR . BEICRBELGIT—RIFIFLEAERS Pharmacology 31, 77-91
Additives Walker{ it SIENEHERR
) ' KREEPAN, SHDILFEMBEDES RECLDHE LT
1 g”"‘;‘e":."‘”tﬂy ﬁ:“’?"ﬁ;h' . S'Zk éss.“s"‘e": T"r“m R G FR1=bIzEYFEEDT ;:i-r ﬁnu/ﬂuéﬁ;‘ﬁiwﬂﬁté EPA/630/R-00/002 2000
onducting Heal ISl ssessmen .9. Environmental - &t - ~ » 3 n Y
of Chemical Mixtures Protection Agency %Eﬁé\le}igﬁ)@?%%?z%ﬁ%%a’%g;%ﬁlﬁ%étmr August 2000
OECD (ENVIRONMENT
HARMONISED INTEGRATED DIRECTORATE EEMEDAPLREADZE, MELENEIRMEEEH—
CLASSIFICATION SYSTEM FOR  [JOINT MEETING OF THE HIIZHEEL, RoRT BT &)0)1i‘fﬂi+l:)t\ﬂﬁ‘1u—OECD
HUMAN HEALTH AND CHEMICALS COMMITTEE _ - _ XE ﬁunﬁshmli'ﬁtﬁwﬂ%t(:énn\m\q BEYH
17 |ENVIRONMENTAL HAZARDS OF  |AND YADEHE DEADEROEEET—4ND. BE %%ﬁsa)?i;’rﬁﬁ OECD ENV/JM/MONO 6 2001
CHEMICAL SUBSTANCES AND THE WORKING PARTY ON EDESIFHET 2O DERULEEZHEMD LTSEITG
MIXTURES CHEMICALS, PESTICIDES .
AND BIOTECHNOLOGY
. B ] ] =5 = [EREFMEOREMFHEOELHERICOVNT(IRY-T ) .
18 T(?xlcologlcal evaluation of chemical Feron V.dJ., Groten JP. HEEEEY S HITHE ‘fﬁ'fiﬁfﬂﬁ@*ﬁ;‘f AR FINB S (= 5 T2 B SR R 5 A0 2 T B 2 Food aEd Chemical Toxicology 2002
mixtures " y Sppoys 40 825-839
DEHEEE,)
Itermational | ; Victor J. Feron, Flemming R EFNBEORENORLEFEIET 2REDESEEL
19 Qezft"hae'?f”;t:i??xzzsuf o GrotemPetronella W, van - RS - DIfH. MLLGATOT S L OHPETIL QM. B Environmental Health 2002
™ lto Chemical Mixtures Viiet, and Job A. van FRE~NODEEEZRIFEIOMAREORNEREBETHELL Perspectives
e [SUREMORLHFEDER AABRENTNS.
Smith RJ., Adams TB., Cohen
2 Safety evaluation of natural flavour Z,O\A;d?n(;ﬂlj" E!:IOQIYJ” RREH TN _ RKABHESYICEFNIHRLATEEYDREMETMT Toxicology Letters 149 197- 2004
== |complexes Marnett LJ, Portoghese Wd. e FIg 21O 122 T YT Do HFHED A X —LERE,
WagnerBM.
BRAMYOESERICETILEL— BRFMVDE
EMEO BERISOVTOBREDHRBHIEZRKRAL, TEGHRM
21 |Chemical interactions between Scotter. MJ. Gastle. L 1E“B‘];§E _ _ MOIEFRNIZEYFELDH TS, BIRMICIE, BIKRAHIR Food Additives and 2004
additives in foodstuffs : a review. cotter, Md., Lastle, & }i?_lf EHELTIE, 7RALE VB, THELIE - BREESIE. VILEY Contaminants. 12(2), 93-124.
“ B-JIEVEE HE (V). ARER. RABRLENRY
Eifoh TS,
AMMED S _ o 5
2 |RREOFMHMOHLmEER [t W Costle LT lpospigr | — - SEAMMORERRIHT Sl (FRAXXROA TN ARREEIIG | 2004
m I/t:l._ }im ° = /) ~
Synergistic interactions between o FANAT=L AP OEEER|TEB1E5+JIILESVENaIl £/ (T0—+T7 R0
23 |commonly used food additives in a g;;e%"(lmaha’; '{'Z'h'gg)r"'"'c s M\/E‘it’s E?'E’«;’goﬁﬂ IZEBMEMID |T—LIOHEE € THESFHRENB2MROHEREDR Toxicol. Sci. 90(1), 178-187. 2006
developmental neurotoxicity test. - ©- Vyvyan R B iR EMNHEEINS,




#2.1-1

RIS OB A RIS 530 (3)

G¢

WX EEs il s HIlEhTLS Y <
& & # o ) B \ B[ i §
No| (B0 REOBEIR. TOEE) (EE) PRIOER *=7—F | Ehp B = an = " i HiARF
(#EHRAT) o = 4 %
Hinweise auf eine mogliche Bildung < . 5 TN — 2. S1ps S .
P FAYEFIRITLRINARET | REEBRIE | Noto04% S a5 . |REDECHYIERIIRDAUEDEFITHATHY. I _
24 |von Benzo) aus Benzoesaure n | () TAUEEE | © NEDER | WA R AR TS ET BRI DS, © 2006
= S5 BEOA A ERITITE, BIVR, SRAAGEMBDSE
25 |Benzene in Soft Drinks ANAHFH il I I RUAVOER  (ABETHY T WEEH QRIS REDNE - 2006
VIEFEEEBRETES,
FEETRFEIN T DB 230K DIREETo12E25. 1=
26 |Benzene in soft crinks RERAREF(FSA) | SEABl |SYEOE o RUAVOER (AR A RIS ELTHE ThY . ARWE LD - 2006
BREITNEDFERIBRON TN,
TAVTURBRTICEBNV LU MEICET 2 RME. BET
SRERE | oo DI ERHOREE 75000, <o ORHKREAR
27 Benzene in soft drinks TSR BRF kil AN o ANUEUOER | BEIE pg/LISRESN, RKICHZDIMEEENAEEN - 2006
7 TWB, R EUDBRADBRERFZAITHHEDREHN
HEhTWS,
KEREEXBDON. |zpgmn |<voow ETTR LRI b, BHRD o]
Letter Regarding Benzene Levels in o e e |RE g |RUEVD QYIS . 7y (2] ACYNRVANS:E SLTOTNZE PTOY - _
28 |Soft Drinks BEXLERRRCS e % © NEVOER g pima R NEAS Y ERERNRISIZ 15 2006
DBEYLGFEREELDHEDRNTINVS,
A—=RSYT - Za—0—5 -2 5 s
TP A ] CBRIAEREL-ECH, AELI-LBRADIO% L E(E,
29 |Benzene in flavoured beverages /FQR“EEE(FSANZ' §'%§¥tﬁ INGEE (o] RUEVDER  |WHODERE KR DR ELDHARSA42 L)L (10ppb) LA - 2006
Food Standards Australia TAIEVEE |BR TCHot-
New Zealand) =l
s Wi LA ey | BEBEREERRET = S BlEXEICHERREEET 5. WEAERRELLEE
30 Egaggggégaéé/ E=% | (KFDA-Korean Food and ;?ﬁgﬁgf‘ g 0L o RUEVDER  |RLE, KBS OBE TR B A REESALUA, HLLE - 2006
- ” Drug Administration) 4 BEMETLGEDHENRELNT,
= S THERBRAKP DN B ERICE T BEE T EE D RE,
31 [BRRBABOSAANT B il I I RUBVOER  [SIRIISDVTREE I o105 WHORKDKA 1F5 1> - 2006
7 fE(10ppb) EHBX TR phgE Rz,
Computer—based QSARs for
predicting mixture toxicity of Li Zhang a,c, Pei-jiang Zhou,, YRYE@EF RUBVRURUEUFERERANV-LEYWBEERDE
32 benzene Feng Yang , Zhen—dong Wang - p: - - EBHEYRVEHE A EDEE Ghemosphere 67 396-401 2007
and its derivatives
J. O'Brien, A.G. Renwick., A.
Approaches to the risk assessment [Constable, E. Dybing.D.J.G. o - s g N s = p . .
33 |of genotoxic carcinogens in food: A [Miiller, J, Schlatter, W. Slob, - - - EE;E;@T&?;’LJ\ET{EE&#Eét%z'bnémgozkﬁ Zzo%;agi(éggmlcal Toxicology 2006
critical appraisal W. Tueting, J. van Benthem, 2HE Bl- °
G.M. Williams, A. Wolfreys
HERRDRBIER—In Vivo gD EEPROBENROTHEF IOV TOBBIEE,
T’;‘;oreticalhconsideration of EMS. EES. *E;%% -1 2HBBOTNERELIIGEISTRATOBRHRINELS Environ. Mut. Res.
34 combination effects of clastogens—In HE. #AEE . BREHIE|VING, COL, {E%TEIZ%)]E MEMBOME  7—RERT. *E?;ﬂ]%ﬂ)ﬂﬁﬂ:iﬁl,\.'C,_rif)\('z‘ﬂ)fﬁiiﬂ Commu‘n. 17:.93—!58 (1995) 1995
the case of i vive mioronuclous KBrOs gy RILTEDBRDRIZR AT ELEMEITONTRNTLY

induction—

°




9°¢

®2.1-1 BB OES BT S CH (4)

s XRRDFERE
5 a NS EIREEEIEEEEES
" B x4 PR o || ERTO) mmanug mE Al e i i
| (BREORBOBEIE. Z0OEHR) () GE1) E{ER =S pZ 4 X 5T AR
o | GEERER) wHE N ®| o B @&
[€2:3:0p) o = # %
Combination effects of clastogens in |Suzuki T., Hayashi M., Hakura [EMS. EES. %;ﬁiw INEGHRAZEE T A REDILEYEDHEEEROEEIZD Mut is Vol 10 o
35 [the mouse peripheral blood A, Asita A.O, Kodama Y., [VING. COL. [} m_;;'% O |MEMEREDHIR LV T, EMSEEES, EMULENU, VINCECOLDMA (3. /MK [e) gyt hs 1995
micronucleus assay Honma M. and Sofuni T. KBrO3 LK\_? = MO ERELYFETIHELNH o, PP-

H1) THUHLOXMTERY HITFENTWLIWEIZIE, BRABEMHE L THEM S mm\@u%@m%%g%ﬁ.imm\é LICHER, Z2dk, MR & EMEBREIC SOV TIE, YUEEX
TEELon—FaPhe LELRTH->Th, MRENEMREICEHR I, MECEZRBRAH L L0206, Y (LEWE) o<, () MiRE TR L, *
—U—FOMTIE, XM TELIRANR LR TV I2WEA TR LT,

E2) XMEFBZICTMEMN LEEXRIE, REICBWTZOMELEML /-,

#z2.1-2 BB NAUMEOEEREITET 5 3Tk

e DR
. - T (2 <O | rmco & (R HRS 5 [7 E[ER &
HRXE EER % BT K[ 23: 0] =] A S EfESh TW28 || @ | [Es B
No| (B0 RBRDBA X, ZOBEA) () BROBR *—7—F 'shep (MOES ® i wml & % |57l 4B B3 B
oy | (GEERER) wHE n B o n &
[€::3:7E:0p) 0| = # %
% |Combination Effects of Carcinogens BN —ILHCI N < FH@IZDULNT, VA [OF \: NARANES A _
% |Administered at Low Doses to Male | okaYama S. Hasegawa H. |y s, 5o’ (mrorig iy o ﬁé’;}g‘g’”f"’*ﬁi ETRBATE A BT oh O 2 A e B 8 B A R R S I 6 o O [ypn- - Gancer Res. 80752 1989
1 |Rats gax x/—)b YR ADRFEEITHMLL, AERFEFOIABRDHZRES
2 s sebe BT, EHAYRIFHEISRI D,
2-AAF
Synergistic Effects of Low—dose X 3'-Me-DAB SYMADENAFENEERAEESIREI2OVT, B
z Hepatocarsinogens in Induction of ;—!as.zga:a_ll:i., dMu;al M. PB ggh%@ 1) ENAMEDHEE ggl'l‘f]Ti’é‘%?ﬁQ@1t$%§§%h‘%h0)—ﬂ%ﬂ@§%#/\;l/ o o Jpn. J. Cancer Res. 80 945— 1989
5 |Glutathione S-Transferase P~ Vamaguchi 8. To N TAA @ o /HEAIEHR NV EYHENRETRNTS, BHATALRIZIUTAD 951
positive Foci in the Rat Liver suchi S., . EHEN = LTHS,
BlalP #&
Effects of Phenolic Antioxidants in 7?_:5:%
% |Low Dose Combination on Hirose M., Mutai M., 7:;,_,”[:[:'_'”* EHNAEY A AMBEDOIEE FYMNIAPBEEREREL-BR. IBRTELRAARER
% |Ferestomach Carsinogenesis in Rats |Takahashi S., Yamada M., S7=y— BEDEER [e] AR MNEFL. EFOBRERICHIEREDERYEOHEM- (e} (e} Cancer Res 51 824-827 1991
3 |Pretreated with N-Methyl-N'-nitro— [Fukushima S, Ito N. ;—t_ert—fﬂb— -4 HEDROEEUNTRENT-,
N-nitrosoguanidine 4-3F 171/l
N-3"IF)L=p0Y NABEDEDT L —T e rB=rOVIEEYDOMEEE
- Organ-specific Modification of 73y - %, ﬁﬁ@ﬁ?ﬁﬁﬁﬁﬁgéﬂﬂﬁﬂﬂﬂﬁh%ﬁgﬁi@iﬂﬂéﬂ'f:a
Tumor Development by Low-dose  |Fukushima S., Shibata M., N-4FL=bayL [ FEHYAS N —hH . FRABEENEE= O VL EMERELYE LA _
% Combinations of Agents in a Rat Hirose M., Kato T., Tatematsu[? . BOEER O ﬁgﬁ?ﬁ%f@*ﬁ% EhE-15E. TR NADRERIZBESMITHED L=, = O @] ‘;g; J. Gancer Res. 82 784 1991
4 |Wide-spectrum Carcinogenesis M, Ito N. VEnEY - | * DIER. KA EMEDERARRS L. FINAERUVESE
Model y:? At A=bmy BEICHE—ETILISHEDIHEMM R FAERMZEE R
3/
Synergistic Enhancement of
5 E'“tafhi"”.f. S’Lra”stfer:“.m“e”ta' Hasegawa R, Shirai T., Hakoi - srmEOaR | REEROT MRETSVERSINMMERELIETD,
% D:/:Iopc::le:/tein S?:tk:clnitfcl)samine— K., Takaba K., Iwasaki S., wEETI [BoEew o JAEMME D EE HH7vEA DS D1 AEREHTIIFBIZET2ENA o o Jpn. J. Cancer Res. 82 1378~ 1991
e o Rt b G Hoshiya T. Ito N., Nagao M, |75 /5~ |Gi@BE e o |{EAVERMISEMLTL =, 25501 AETIETOBAIER 1384
Arza fec Rats by wombine . |Sugimura T. = T bhiEhotz,
ministration of Five Heterocyclic
Amines at Loe Doses
Analysis of S A §§75Vua)253[%1&5?“{;%&?'(,\'(‘é‘/z‘l:f}b:F%g;“/lick
% [Analysis of Synergism in = = N BM=VI—Lar k., SXIFIEEDFEAA RIRTI
% Eepatocarcipogengsis Ba§ed on Has‘egawa R. Yoshilmlljra I, /I}DE%T{R7 gg%gg o o %ﬁ%&%ﬁ@*ﬁ% ‘/%Eiﬁ:;%]ﬁ'ﬁ?ﬁ%—LT:E%G)?:HFU)HWfJ‘&O)%E’E%H’(‘ e} o Jpn. J. Cancer Res. Vol.87, 1996
6 reneoplasvtlc FO.CI Imliuctlon by 10 [Imaida K. Ito N, Shirai T o P /ABInshR too TR LOADTIVEDMHA T THEDENRS p.1125, 1996
Heterocyclic Amines in the Rat ht=.




2.1-1

2.1-2

2.7



No.6
Jpn. J. Cancer Res. 83, 431-437. May 1992
Suppression of Diethylnitrosamine-initiated Preneoplastic Foci Development in the
Rat Liver by Combined Administration of Four Antioxidants at Low Doses

Ryohei Hasegawa, Danai Tiwawech, Masao Hirose, Katsumi Takaba, Toru Hoshiya, Tomoyuki
Shirai and Nobuyuki Ito
First Department of Pathology, Nagoya City University Medical School

S- GST-P
4 200mg/kg, 1.p.

3 2/3
8 GST-P BHA,
1%  tert- TBHQ, 1% 0.8%
0.5% 1/4
BHA+TBHQ + 4 1/4
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No.8
CANCER RESEARCH 53. 32-37. January 1.1993
Effects of Sodium Nitrite and Catechol, 3-Methoxycatechol, or Butylated
Hydroxyanisole in Combination in a Rat Multiorgan Carcinogenesis Model
3-

Masao Hirose, Hikaru Tanaka, Satoru Takahashi, Mitsuru Futakuchi, Shoji Fukushima,3
and Nobuyuki Ito

First Department of Pathology, Nagoya City University Medical School

3-
15
100mg/ (kg) 1 20mg/ (kg)

N- 4 40mg/ (kg)
4 0.05% A- -N-(4- ) 2
0.1% 2,2 - - - 2
3 2%

0.8% 2% 3-
0.3%
28
3-
3-

2.3
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No.14

Food and Chemical Toxicology 38 (2000) S65 S71

Mixtures and Interactions
J. P. GROTEN

TNO Nutrition and Food Research Institute, Department of Explanatory Toxicology,

Utrechtseweg, The Netherlands

10

100

1000

No.15
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No.15
Regulatory Toxicology and Pharmacology 31, 77-91 (2000)
An Analysis of the Possibility for Health Implications of Joint Actions and
Interactions between Food Additives

J. P. Groten,* W. Butler,t V. J. Feron,* G. Kozianowski,¥ A. G. Renwick,8 and R.
Walkerq

*TNO Nutrition and Food Research Institute, Zeist, The Netherlands; 1 Consultant,
United Kingdom; 1t Suedzucker AG, Mannheim/Ochsenfurt, Obrigheim, Germany;

§ University of Southampton, Southampton, United Kingdom; and § University of Surrey,
Surrey, United Kingdom

FAO WHO
NOAEL
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No.18
Research section
Toxicological evaluation of chemical mixtures

V.J. Feron*, J.P. Groten

TNO Nutrition and Food Research, The Netherlands
Food and Chemical Toxicology 40 (2002) 825-839

15 chemical mixtures

mixture toxicology

trial-and-error

natural flavouring complexes

(CombiTool, BioMol, Reaction

Network Modelling)

in vivo

a A W N -

5.1.
5.2.Trial-and-error
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7.
7.1.
7.2.
7.3.natural flavouring complexes
7.4.
7.5.
7.6.
7.7.
7.8.
8.
8.1
8.2.
8.3.
9.
7.2
ADI
350
Groten et al., 2000 ADI
65

(adverse effect)
NOAELs

VoC

ILSI

65

EU

No.15
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No.19
Environmental Health Perspectives VOLUME 110 SUPPLEMENT 6 DECEMBER 2002
International Issues on Human Health Effects of Exposure to Chemical Mixtures

Victor J. Feron,1 Flemming R. Cassee,2 John P. Groten,l Petronella W. van Vliet,3
and Job A. van Zorge 4
1 TNO-Nutrition and Food Research, Toxicology Division, the Netherlands,
2 National Institute of Public Health and the Environment, Laboratory for Health
Effects Research, The Netherlands; 3 Health Council of the Netherlands
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No.20
Toxicology Letters 149 (2004) 197-207
Safety evaluation of natural flavour complexes
R.L. Smith, T.B. Adams, S.M. Cohen, J. Doull, V.J. Feron, J.l. Goodman, R.L. Hall,
L.J. Marnett, P.S. Portoghese, W.J. Waddell, B.M. Wagner
Division of Biomedical Sciences, Section of Molecular Toxicology, Imperial College

School of Medicine, South Kensington, London, UK

Natural flavour complexes (NFCs: )
NFCs NFCs
12 The naturals paradigm

NFC 33

NFC

2.4.

2. The naturals paradigm

N DD D DD DD NN DN
W N NN NN DN
A W N -

.3.NFCs
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No.23
Toxicol. Sci. 90 (2006) 178-187

Synergistic interactions between commonly used food additives in a developmental
neurotoxicity test

Karen Lau, Graham G McLean, Dominic P Williams, Howard C Vyvyan

Developmental Toxicopathology Unit, Department of Human Anatomy & Cell Biology,
University of Liverpool, UK

ADHD

NB2a
24
Na

N- -D- (NMDA)

ADHD
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No.32
Chemosphere 67 (2007) 396-401
Computer-based QSARs for predicting mixture toxicity of benzene and its derivatives
QSARs
Li Zhang a,c, Pei-jiang Zhou a, Feng Yang b, Zhen-dong Wang b
a College of Resources and Environment Science, Wuhan University
b Department of Environmental and Chemical Engineering, Wuhan Institute of Science
and Technology

c College of Chemistry and Environmental Engineering, Jianghan University

QSARs
Quantitative structure-activity relationships

QSARs

QSAR
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10 No.1
Jpn. J. Cancer Res. 80, 732-736, August 1989
Combination Effects of Forty Carcinogens Administered at Low Doses to Male Rats
40

Shozo Takayama, Hirokazu Hasegawa and Hiroko Ohgaki

National Cancer Center Research Institute and Department of Surgery, Nippon Medical

College
40
F344/DuCr j
TD50  1/50 102
1.
2. 3- -9- HCI
3. 4- -2-
4. 2- -5-

40
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11 No.2
Jpn. J. Cancer Res. 80, 945-951. October 1989
Synergistic Effects of Low-dose Hepatocarcinogens in Induction of Glutathione
S-Transferase P-positive Foci in the Rat Liver

-S-

Ryohei Hasegawa, Mamoru Mutai, Katsumi Imaida, Hiroyuki Tsuda, Shuji Yamaguchi and
Nobuyuki Ito
First Department of Pathology, Nagoya City University Medical School

S-
GST-P
(DEN, 200mg/kg, ip) 1
3 2/3 6 2-
(2-AAF) 3 - -4- (3" -Me-DAB)
(PB) (TAA) N- -N-
(EHEN) [a] (B[a]P) a-
(a -HCH) EHEN EHEN
1/6 2-AAF 3 -Me-DAB PB
TAA EHEN B[a]P  )2-AAF 3’ -Me-DAB PB  )TAA EHEN B[a]P  )2-AAF 3’ -Me-DAB
TAA EHEN o -HCH  )2-AAF 3’ -Me-DAB )TAA  EHEN
a -HCH
3 6 )1.75 )0.81 )2.01
)3.62  )1.34  )2.91 PB

2-AAF 3 -Me-DAB
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12 No.3
CANCER RESEARCH 51, 824-827, February 1, 1991
Effects of Phenolic Antioxidants in Low Dose Combination on Forestomach
Carcinogenesis in Rats Pretreated with A~Methyl-A"-nitro-A-nitrosoguanidine
M -N"- -

Masao Hirose, Mamoru Mutai, Satoru Takahashi, Mayumi Yamada, Shoji Fukushima, and
Nobuyuki Ito
First Department of Pathology, Nagoya City University Medical School

N- -N- -M 2
15 150mg/ (kg) M -M- -
1
0.5% 0.2% 0.5%

0.25%2-tert- -4- 35

N- -N- -M-

2-tert- -4-
27 20 13 13

7% 4 80%
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13 No.4
Jpn. J. Cancer Res. 82, 784-792. July 1991
Organ-specific Modification of Tumor Development by Low-dose Combinations of Agents
in a Rat Wide-spectrum Carcinogenesis Model

Shoji Fukushima, Masa-Aki Shibata, Masao Hirose, Toshio Kato, Masae Tatematsu and
Nobuyuki Ito

First Department of Pathology, Nagoya City University Medical School

F344 wide-spectrum
3 @ @
©))
N- (100mg/kg , 1.p.) N- (N-
4x 20mg/kg , 1.p.) - -N- (

0.1 2 )
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14 No.5
Jpn. J. Cancer Res. 82, 1378-1384. December 1991
Synergistic Enhancement of Glutathione S-Transferase Placental Form-positive
Hepatic Foci Development in Diethylnitrosamine-treated Rats by Combined
Administration of Five Heterocyclic Amines at Low Doses

Ryohei Hasegawa, Tomoyuki Shirai, Kazuo Hakoi, Katsumi Takaba, Shogo Iwasaki, Toru
Hoshiya, Nobuyuki Ito, Minako Nagao, Takashi Sugimura
First Department of Pathology, Nagoya City University Medical School and

Carcinogenesis Division, National Cancer Research Institute and National Cancer

Center
200mg/kg, i.p.
S- GST-P
5 8 3-
-1- -5H [4,3-b] 500ppm 2- -6-
[1,2-a:3 ,2" -d]- 500ppm  2- -3- -9H- [2,3-b]
800ppm  2- -94- [2,3-b] 800ppm  2- -1- -6
[4,5-b] PhIP,400ppm

1/5

1/25 5 1/5 1/25 GST-P

PhIP
1/5
1/25
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15 No.6
Jpn. J. Cancer Res. 87, 1125-1133. November 1996
Analysis of Synergism in Hepatocarcinogenesis Based on Preneoplastic Foci Induction
by 10 Heterocyclic Amines in the Rat
10

Ryohei Hasegawa, lsao Yoshimura, Katsumi Imaida, Nobuyuki Ito and Tomoyuki Shirai
First Department of Pathology, Nagoya City University Medical School

5 10
2 medium-term liver
200mg/kg, 1.p. 5
1 Trp-P-1, Glu-P-2, 1Q, MelQ, MelQx 2 Trp-P-2, Glu-P-1,
MeAa C, Aa C, PhIP
1/1, 1/5 1/25 3 10
1/10 1/100

S- GST-P 5 10
2
10 1/10
5 10

2
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o EU
15 2.2

16
ADI

ADI

2.24

ADI

15



G¢°¢

2.3-1

A ADIY B ADI
No. ka kg kg ma/ / mg/ / A/B
10 200,000 200,000 160,000 3.46 2,000 0.173
153 2 1,958 1,950 1,560 0.034 25 0.14
154 3 6,160 6,200 3968 0.086 5 1.7]2)
156 102 30,000 31,500 23,940 0.516 200 0.26
161 5 12,500 16,000 12,800 0.280 125 0.224]2)
22 1,000 1,000 800 4.12 250 1.65 [3)
23 279,600 279,600 223,700 3)
176 1,100,000 1,100,000 880,000 31.1 1,250 2.49 [4)
177 934,400 934,400 747,600 4)
215 430,000 60,000 48,000 1.04 1,750 5)
136 20,000 20,000 16,000 0.350 15 2.33
BHT
207 |dl-a - 7,200 7,300 5,800 0.013 100 0.01
261 10,000 10,000 8,000 0.170 25 0.68
BHA

282 0 2,000 1,600 0.035 70 0.05
151 43,125 20,800 2.9 0.107 10 1.07]6)
152 0 10,000 2.80 0.061 10 0.61]6)
57 0 0 0 0
135 0 0 0 0
185 0 0 0 0
81 14,500,000 14,000,000 10,500,000 227 7)
173 231,000 230,000 180,000 3.90 1,000 0.39
5 JL- 6,104,300 6,104,000 3,418,000 73.8
7 _JL- 3,164,500 3,165,000 1,245,000 26.9 8)

1)ADI 1999 53 JECFA NS not specified ADI NL not limited ADI

2)

3) ADI 22 23

4)ADI ADI 25 7.5mg/kg/

5) ADI

6) 10

7)176 177

8)

( 17 31




1997

250

ADI
200mg
ADI 100

JECFA

ADI

2.26



2.3-2

50kg ADI
ADI
e mg mg/kg
0.000 1.25 62.5 0.00
0.000
Group ADI
10 2.64 40 2,000 0.13
22 161 5 250 0.64
Group ADI
0.000 25 125 0.00
EDTA EDTA
2
57 0.0000 0.2 10 0.00
OPP
81 78.7
Group
ADI
135 DP 0.0000 0.05 2.5 0.00
136 0.0130 0.3 15 0.09
BHT
190 3.7 185 103
Group ADI
3
161 5 0.050 25 125 0.04
153 2 0.002 0.5 25 0.01
154 3 0.010 0.1 5 0.20
156 102 0.044 4 200 0.02
176 19.6 25 1,250 157
185 TBZ 0.0001 0.1 5 0.002
8.44 2 100 8.44
a -
a -
261 0.000 05 25 0.00
BHA

2

27

13
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3. BEMANMYMOEESEEICEHITSIERANEZAA
3.1 BERAMPOEESEZEIZOVWTOERA

(1) BERAMYOEELEICLBREZEED TR

AEIOFRAETIT, XA IC XV BRI B T 2 /BEIRIY OEEZEICET
HIMFEEREZRAEL, BAERBICLIEREEZEBOAREEICOVWTHNT, #E
TEHoHE & LTix, OFMCB T 2RMWELOMAEEHR ((bERE) L O#
BOWRMB P ENICERINTHOMENEH (FRICHFEEMH) ICEB L,

DIz >\ TR, BRI L OIS X0 R AWE R LR T 2 F A
WSO BN TWD (F]  JEEHEECEHK T OT 2 2L e g & 2 BEMORSIC
FoR_RBUrDAERK) bOO, BAROEI L~ B TRERZEDO Y X 71X
L <RV EREZ & e d S E ORI LVl Sh TV D

@OV TH, BIMYOMABEDLEIZERICHL OO, EEICHEL 2D
LEHNTIZE A LR I, BREFICEEL 5 D RBEDEGRMICE Z b
UM DRI E DDV TEHl L 72 DR TH . BUROEBR L N0 5
RCHE2 DR TH - T,

UEDZENG, BBIRMYOEEZHREICL D@EBERZEICOVWTIT, ZHDOIR
MBAEH SN THWTSH, EREICE Y 5 2 REM IS TR < . BLER 2R3
TiE e, B RAREMEOHEICLEEEL LD THDL, EHIZY X7 3%
TOMBEDOHLHFMGHIFR TR, e 0dmy & L TRl S LT 5 %8
EHEZTCEEHR R BEREZEICH T EIT R IR o T,

B, BAMIRINILADI OB 2 HakkARs L TEINCZEEDNFEEINLTVD

 BAERBONEEEZRFTIBICLZOT Ya—FIIAEHTHY ., HrxoR
G O FT & 531247 5 2 & T, BRI OBEEREBIZ OV T EEZR
e E+ R THZENARETHD EHZ BT,

(2) SHREBLEIREHRA

ATET Tl _72@ Y | BEBIRIND OB E RIS LD EELEIZ OV TIT, BLED
R TIE R EIR R RRMEOHEOHPHIZE EEDL LD LB NN,
LTRSS HICHEELH L, HREOARLZLEHLKT 27200 M Y MAITE5H% b 24
HCThHD, TOLDITIFUTOLI REFEHEREZ THIGL TN T ERHY &
Exobib,

UREICE T B EAES @S RISV TIE, LFO URL 25 Bo = &,
http://www. mhlw. go. jp/houdou/2006/07/h0728-4. html
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DI IL—TADIDEZADER

JECFA TlE, Z Vv —7 ADI OB ZZ®RE L., THIZH DN T—HOE MBI
MOFMEIT> TS, £/, Z0—7ADI OB Z FITKRE KR REUICBWT,
WRELVITHMICEAENTWS, ZAL—FADI OE X FiT, A%, WUAKT
EH I, 2o, BENEEL TWO D EEOBMPITHEMBIIEN T2 L Ak S
NHZOT, ZRbEIZNA—7LLUTHI Z LTIV RN oER 2 B &
., WRIICEGREORB~ORIRIZORIN D,

JN—7 ADI WM CTELHNIRES DD, BE, DAEICEWTHITER
IZBAESN2OH D,

QREMFEFEZDHR

ILEME O RZEEFMFHEIC OV TIE, BIE, e RH L EE (Bl 21F
dose—exposure modelling) WIS N TWVD, BREIFINY OEEEEOFEMIZE
WThH, HE, SNOOFHLWHEEZSZICTH I EICLD ., L0 FEEM 223
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