B I3—2

Id\\ 7]” E-l'% n:l: ﬁﬁ =

6-AFILX/ )Y

2009%2HA

BmREZERFNDEMRER



O B D B oo s 2
OB R e R B A R B B oo 2
O R R E R AN EMRAEREMEERE 2
O oo 3
L. BB R B E DD oo, 4
LI == B SO OO T PR OTR RO PR OTROT 4
2 B R B e 4
B T R e 4
A T R e e 4
D . BB T e 4
B . BT S DI oo 4
I. BRI R A R DI e 5
1 R B G oo, 5
2. FEDVATE oo s 5
B B TR oo 5
B D oo 6
D B B D HE T oo 6
6. BET—UUDMEH oo, 6
7. REED S ARITE D R e 6
8. JECFA I B T B E M ..ot 7
9. EEMICAAINTLAEHOENEICEITE5LLMFTEEICE D CFHE 8
AR : BHRBEISRADFE B-AFILEX/ D) > 9
KB > e 10



JEAE G5B R B U IN) D Fa E 4R D B b et FiE B2 BRI L2
DWTERE (BAETEERRLE 1120005 7)., BEREME
DE=

%264 RIENWEEEES (BEEFEED)

%67 BRI B FRAES

ZERE>

10 <ERREZESANMYEMRAEZEZEMAZELE>

1 <BEOEE>
2 2008411 H 21 H
3
4
5 2008411 H 27 H
6 20094 2H 2H
7
8 <EBERREREXR
RE & (ZBEERE)
NRET (RERAB)
EE #
TR —IE
WL AR
JEEA HERE
NI
9
mE WE &)
s fE (BEEARB)
i BHHE
HE FnF
AFH we
MRS PR
L B
DARH ReARL
R4 EfE
L K
R RESE
N H
=& EiEk
s EH
(ZEN)
FH  BE
11
12
13



© 00 3 O Ot B~ W N+

L W N DN DN DN DNDDDNDDNDNDNDNDRFEFHFH B H B H 3 =2
—_ O © 00 =3 O O i W N H O ©W 00 30 U i W N H= O

C

BEOFRHNZER I NA2E [6-XAF %7 ) ] (CAS F5 : 91-62-3) 1T
WTC, A FERRER RS & T R L i B R ST & S L 7,

FEAmIC AL U 7= BR ik 3. KER 53, BRAEL OB EEEICET 50T
H5,



© 0 3 & O & W N+~

e e e
S UL R~ W N - O

17
18

19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

. FMENRREOBE
1. A&
FEk

2. v (B 1. 2)
M 6-AF X
#i4, . 6-Methylquinoline
CAS %5 : 91-62-3

3. ¥ (BE 1)
CioHoN

4. 7FE (BB
143.19

5. #EX (88 2)
N\

o
6. FHBEFDEE

6-ATFNFX Y N, VA AF—IZEENS (RETRIZBWTE—F (JBR)
DIECTHBESEEEFICEETND E VbR TV5S,) Ko ThHhs (B 1, B 3,
B 4), WK TITREE B+, TEWECEH, moELRms, E9F0 - 70 08|, Vo
N ¥ T SRR 2 NI RS, BBROm EEO B THRMIN TV
(ZH 2),

JEAGEE L, 2002 4F 7 HOHEFE - BREAFRESRELHAESFISTOTK
FHIEIZEV, ODFAO/WHO &R IS ZE 4 (JECFA) CTEESICL 2
PEREME AN T L. —EO®RPEAN TR EMENHERINTE Y, 2»o, @KE K ORK
INES (EU) #EES%E CHEANALS B 5N TWTEBRAICHLEERE W & B 2
SNDEMTMICHONTIE, BESENLORTEF 2152 L7, TR
FREICIT 2RFt 2 Bh T2 F#t 2~ LT b, 5. BEOMSDE LT AT
X ) Y AZOWTRHMEE RN E LD o2 b AW EREARIEICESE,
R AR AR WL RZBERIUKHINTE LD TH S,

BB, FERHCOWTIX, EATBE T TR OFEE & OME H I HEL RIS
B 2358HC W T (R 8 4 3 H 22 AL 29 B EAE A G A /R wa)
ZIEE 57 TEERAITIA STV 2 FE O L BRI O J7EIZ DWW T 12HED
XEROBBEIT->TND, (B 19)
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I. REMICHRIMNEDOHME

1. RERESH

CD 7 v b (HERE) ~OIREARGIZL S 90 HIFRERGHEERER (0, 2.2
mg/kg (AE/H, M 0. 2.7 mg/kg (KH/H) TiX, KE, B, LEFORAE,
MR AL FRIRA, PRI, a8 L QYR B AR A IZ W T, #BRmE
B HICRE T 5B 2B o7, TNHDORER LY. NOAEL (%, AR T
DO FEHETH D 2.2 mglkg FRE/HEEZ X b, (B 3)

2. EHAMN

8 WD F344 7 v b (K HEMEMES 43~46 L) ~DIREEHIC X 5 104 H[H
DFEN A MERER (0. 0.05% ; 0. 25 mg/kg KE/HL) ([2BW T, #BWE K 5C
B 5 IS DR AEITRD TR, (B 4)

7ok, EERRES (International Agency for Research on Cancer (IARC).
European Chemicals Bureau (ECB). U. S. Environmental Protection Agency

(EPA) } Uf National Toxicology Program (NTP)) (2 X 5 F 25 AR X T
LT,

3. EinEM

#MEE  (Salmonella typhimurium TA98 K O TA100) % W 7-1H R824 B
BRICB VT, RENEMELRTE T CHEOR RN HRE SN TV D, REHEHE LR
FHEET TV IT b Tho7=, (M5, 6. 7. 8. 9. 10, 11)

v a v a uNT (Drosophila melanogaster) % A\ T- fEVELPEEIERER (10
mM (1.4 mg/mL)) Ti%, L Shiz, (ZRT)

Fr A =—X + NAZXZ—PREBRETEME (CHO Mid) % AW /ogefafki
FERBICHE VT, RENEECRIEET (@i 0.25 mg/mL) T, 4
AHEMEAL R IEMEAE T (B 0.17 mg/mL) TIIEMORENRE SN TV D,

(2l 12)

Fr A =—X + NLZAZ—PIEARETEME (CHO Mid) & Huv 7ok
IR (MR E 0.17 mg/mL) Tix, RENEMHE O A EEIZE D &35
Lanl, (2l 13)

SD 7 v b X VigH LizFfiiaz2 AW~ EY DNA &% (UDS) B (ke
HFE 500 UM (0.07 mg/mL)) Tik, &ML EShz, (R B 1)

9 i BDF1~ U A (FHIES 6 I8) ~o 2 MG D& S5 (72— 3H)

1 JECFA THWH R TV DR a2 W CTHERE 2 HEE, (Z] 20)

H K — BB &
(kg) (g/Eh/H)
Zv k(&) 0.40 20
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\Z &% GLP N Ttz in vivo B #i/IMEAERR (e & 900 mg/kg AE/H)
TIEHREEOERENPHRESN TS (B 14), £72. 10~14 @D NMRI ~ v
A (B REHERESS 4~6 JC) ~OHRBIEERNRS (Y —7) (X5 in vivo 5 HE
MZRER (RmAH® 572 mg/kg RHE) THEMEE I (M),

VL EDORERENS HIRRE BRI B O T, RENEMLRELE T TR
ENBONTWNDLIHOD T v O Z AWz UDSEHBR CIEBztETth o7,
Wi UDS ABRICOWTIX, 4- AT R KE N 8 A F RN E 7> TED | &
EixtarbotExonl, 612, mHAEETHRBRINTE~Y Y AD in vivo
BH/IMERBR TIZREMEThH o 72, LT - T BB AMRBRIC B W TR E %
HAZEET GO REFTRO LN TV RN E LIRSS L, AipEIcix, 4
R EBFRE LTHOWONAEARERTIX, ARICE > TRERIEL 72 23815
FHEITWED EE X BN,

4. T
A e s < LM M OVE SIS A 2 MR BE 3 2 RBR IT T TV 2Ry,

5. EMEDHTE

AMEOFEE L TCOFEMBEAEO2EE ADD 10%3HE L T\ D EIE
9% JECFA @ PCTT (Per Capita intake Times Ten) £IZ X % 1995 4F Dk [H
KLOBINZBIT D~ A—HH7ZY OHEEREIL, £NZ40.01 g, 4 ug Th
% (ZH15), EMICITREROBIFAEIC L 2MREPILELEZ 6NDL D, BE
IZHE SIVTW D FEE OFR D E & K OHEE B IE N FIRRE & OF#RNH 5
Zemn (BH16). BPEOARYEOHEEREIT, BLE 001005 4 pg D
HPAICe D LHEESND, "B, AWEOFEE L TOEBRESE, BMHPICH &
b EFET DR & L TOREEE ORIZETAERITELNTHR,

6. BREY—CVDEE
90 HRIEH5#MERBRICE T 5 NOAEL 2.2 mg/kg (AHE/H &, MESHD
HeEEEUE (0.01~4 ug /N/B) %{KHE 50 kg THIDH Z & THH X5 HEERR
& (0.0000002~0.00008 mg/kg {AKE/H) LI L, Ze~—T 2 28,000~
11,000,000 235 5415,

7. #BEYSRIZED T

AYEIL, TV NVEBEREEFFOX )V VFERTHD, ZOXH X/ U
BERICIE, EE L THIBEO T VX VORI Z2 %0 2130, RO RF ALKk
OBROKBILEZ T HRERENH L L ENTWD (BB 15), AWEET v b
7 y—AEnSE5 in vitroiBRICEBW T, 6- (B e AF)0)

6



© 00 3 & Ot P W N+~

B OR O BR BR BR BR OBR WOW W W W W WDND N DN DNDND e e e e e
D U R WD H O © 00090 K DN O 00 g UtWwKHE © 090 O W H O

XV 6 AT XY 56T hRFY RRNEERRBM TCHHoTZ, 7= /N
NER =K DFEEEIT-12T v MNFI 7 ey —LazH0EHE1E, 6-AF L
%/UV&&iﬁ#VP@EWﬁé%é#%Lto*ﬁ\&%%w:7/%V/
THFEELEZT7y MFI 7Y —2Z2HWHAEIT, 60 (E KRR AT L) F 7
JoAZTIZ TS RaFi6-AF /) U UnEl ;m&')%ht (I, 6-AF /L F
SV T8 TAHRFU R, 6 AT NF Y 5,60y R E L THRES
niz (ZH 15, 17, £7=. v MNFI 7 vy — L4 OMlam 2 A5 &
6- (B FaxI AFN) XU OKBENILIZBEINTE U -6-T /LR
XUILTATE Rehol-#%, TIVFE REFIUHX—FBIZL0X U -6-H LR
VIBIZE T L SN HRRIERC. 2O REFENBILEZZITHREORE L H D (B
B 2), Lo T, AWEOERMRERRIKIT. A FVEORL R TR O
EENICHI &R T T v BRSO A I X A RP~OPR & BRO R
T EZFENITHELS TNV AT AU LRI AEELEEZOND (R
15),

ARG K N OHEEGEINIT ARy Tl <, ¥/ U U BROKEBRIES O
REPFET D HOD, ZHOLUEOFFRZA L, — DT DORICHESITNKS
RSNV E X VEES T AMMCpEEINS, (B 15, 17, 18)

M 6-AFNFx/ VDT y MFEDRIGTAEL LMY
N\ N\ N\ ?
OH

6- (B FrFIAFN) F /U 5B RrF -6 AF XYy 6AFNLFX/ VT8 RFT R

N
| o NS N
= ED\/O EDY
o} Z = o)
6-AFI/NF /Y -5,6TRFTR X))V U6HNVRFETT LT E R
XU -6 H VIR R
8. JECFA IZH T 5514
JECFA 3. ZIK%%% BTy, BEa— L KkOF U UHBERO T L—T L L
T L., BEHEMEICE LT [6-XF v 2 U iz ok, AENEIEL R IEE
T OB IFIIRE B R CTHEMEDRE R NG DN TV B D3, in vivo iR Tl ok
ENBONTEY, GEF~T O HFEFEEROESCRWRIN, A, EERNE
Ba ) O D 7= 0D D430 R TG A TN = A LBNIFAET HZ AR LTI BY ., TA
FHAHEZRREILIZ HE S < L B@m o REE 2 /S & L, #EEEEIE (0.01
~4 g/ NIR) DPHEE7 7 AMOBEEFAME (90 ug/ NH) 2 TREIS 72D, KipE
DOFRLE L TOZEMEICREIZ 2 NE LTS, (B 15)
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9. EfMITAASINTLWSFEHROENEICE TSRS EEECE D < 5Hi

BAREMEICE U Cid, REHEMEL R T O IF 2R Bl T O R0
BoNTHHH00, 7y NOFfiizE AV UDS e, mHEE TR
N7~ AD Iin vivo BH/MEZRER TIEBEETH -T2, S HIZ, ZE~v—TY 0
BHICHBW TS L7 90 A I ER G HERBROM 10 fEomHEIC X 2B A
PEFRERIZ W T H IR E 152 5- I BE 3 5 B O R A ITFE D HAL TR,

LR oT, AEICIE, A< EeF/RE LTHYONDIEHER TR, 4
RICE > THESTE E 2 5 3mEIT Vb0 EE X BND,

Fz, EEMICHHA SN T FERO®RBEIZE T 2 Z2taHMilE (21 19)
2L, g7 7 AMIYEIN, Ze~—Y 2 (28,000~11,000,000) % 90
AR ERSFEERROBEO L E~—2 0 L &5 1,000 2 EEY . o, 48
EEINDHEEERE (0.01 pg~4 pug/ AN/ H) 13HEE 7 7 AMOBEGEFAME (90 pg
INIH) % FEl%,



BFEHBEEISRADE 6-AFLF/VUY)

YES: —> , NO: === >
START
LL &3S, St EEOREERATHED [ "M 2 UFoBsEEEE A
N REMAIRSE 247 5 2 & 201, cyano, Nenitroso, f—> 11
I ““ diazo, triazeno, % 4 hE=F WlsiHY)
A
3. #iEIC CHON, 2l S List S| 4. BIEOEBTY R F SN > =DIEU TR THHH
DEFLHEHN “| a. carboxylic acid 9 Na,K,Mg,NH4 15 “> @
- b. amine MRERE X SIEFLE
A 4 c. Na-,K-,Ca-sulphonate,sulphamate or sulphate
+ A by 2o, O
?ﬁfﬁkﬁﬂ& L,u7:_s JEERIRAE > 1 — —
AL KED RIKIEHIH . w7 heterocvelic #ETHZ Jmap| 8. lactone h cvelic diester THhoh |
; ** v u
6. N VIROLITOEEEYED 16. ZED = | O HOIRICEELTLEA. 5 X
a. RIBKFFEIZZED 1-hydroxy or terpene-hydrocarbon, -alcohol, | (&6 BIRDo,p-TEEH lactone H Ly
hydroxy ester f& 5D * -aldehyde . Z 7= % -carboxylic = | lactone DBARE FOFERE LTI,
b. —DXRIIEHD alkoxy BEAHY ., = acid (not a ketone) TH & A m | ovlc dester DIFARRENEROBERERE L TR,
N5 B5—2lF a DRALKZED/ S L v " PoE R v RER
¥ 17. & terpene. -alcohol. A 4 7 020 023
m I -aldehyde X [%-carboxylic acid | 10. 3 E0 heterocvclic {E&#H I—) m
d‘

>| 19. open chain A\ |

1285 :ﬂuﬂiﬁﬁ@éhéb\

XISl =k L=, BEfAk &
ester AY4 DLIF
ketone or ketal,

acetal,

1 #EX U 3 #k amine

20. ROVWTNIDEREEEZESTEH
a. alcohol, aldehyde, carboxylic acid or
b. UTOERELS—DULET—DF D

mercaptan,
sulphide, thioester, polyethylene(n<4),

21. methoxy ZPFR< 3FEEELIED
ELIBEREZETH

I

t (2o mEmiams |

v

24. cyclopropane, cyclobutane &
T 0O F E K KB L
monocarbocyclic L&Y TEHR S
NTOELDEWIIUTOEBRE
% 1 DECIRFE(IBInERIEE
D, (alcohol, aldehyde, fBISHD
ketone, acid, ester, X3 Na, K, Ca,
sulphonate, sulphamate, acyclic
acetal or ketal)

v

18. LIFOEMTH DM

a. diketone AV ; KimdD vinyl I
ketone ketal /%5

b. SREEDVinyl &I 247 )La—ILZED
T RTIVHER

c. allyl alcohol XI& acetral. ketal X[ ester
FEK

d. allyl mercaptan, allyl sulphide, allyl
thioester, allyl amine

e. acrolein, methacrolein X[%% @ acetal
f. acrylic or methacrylic acid

g. acetylenic compound

h. acyclc H§ ffi $& ketone, Kketal,
ketoalcohol DAHZEREELE L. 4 DL E
DixF% keto ZOLTNADENIHEED

i. EREEA sterically hindered

N LWHAhAEBELRICEITS
hetero RFEEHEL T, BF
RITILITOESRELS OB
£ZxHom

B RIEKER EERUE
Ranyl or akyl #&d). akyl
alcohol . aldehyde . acetal .
ketone. ketal. acid. ester(Z
JEDUNDIRTIV).
mercaptan. sulphide. methyl
ethers. KEE. Ch50E
MELSNDEREE 12750
H—DK(hetero X[ aryl)

v
[ 12 hetero EEMEIL S |

o
o

v
i} I .
w
22. BRD—IRERS XIEZT DR &
BEMICE CEEILTULSA D
4
m

AN

© |13 EBEEEESES }o W

14. ZDOLU EOEEK
DBREET 5H
v
15, — D9 DDEIZE
| BIChkaMERE N A

ST

26. LTOLThhvh

. 4 v
P27, BEESEEEON | 2. UFOLFhaw | 5| @ 241ZUR P LIS OBREREEFAL
Pw a. 24 THART-BHEDH D) cyclopropane b. IiK ketone D HBEICEHH 5T
: I 28. ZDOULEDF X cyclobutane monocycloalkanone A bicyclic b &%
BEREEON b. mono- or bicyclic sulphide or mercaptan \‘
Q11 32. Q30 DEREED A, X
_e 29. MKDEZEZITT N 30. IEM hydroxy, methoxy E£Z 4R L T, Q31 DFEARLUT DN
P | HEBREALLDY | | FOREUTISRT RESR 15 OiElE 31. Q30 M. acyclic HMRIFETEEFOH
@ * Hég I — TS DOBREEE O, _ly| acetal, -ketal or a MALEEESK
: I | $hbbxrIbKEH S LML alcohol, -ester DfATHvh carboxylic ring
S S 2| ketone, aldehyde, carboxyl, E# estersx b. BREMS E1BX HEMY
MBSl ester AR MRS (KD FEZZIT TR 5 LUTOIRE |, > 018 c. FEWIRE-IIAEMAHER
ndEE. FEERUIME AL 125) ZED IEIEERE, $51Z polvoxvethviene £
Q19 S¢Eift ester AVN 7
9 KNfEEhd& I Q22

= FEEEIZQ18
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TNO (Nederlandse Organisatie voor Toegepast Naturwestenschappelijk
Onderzoek) Nutrition and Food Research Institute. Volatile compounds in
food (website accessed in October, 2005) (RAZE) .

RIFM (Research Institute for Fragrance Materials, Inc.)-FEMA (Flavor and
Extract Manufacturers’ Association) database (accessed in 2008) (GRAF) .

Posternak J.M. and Linder A. Summaries of toxicological data. Fd. Cosmet.
Toxicol. (1969) 7 : 405-407.

Fukushima S., Ishihara Y., Nishio O., Ogiso T., Shirai T. et al.
Carcinogenicities of quinoline derivatives in F344 rats. Cancer Letters.
(1981) 14 (2) : 115-123.

Nagao M., Yahagi T., Seino Y., Sugimura T. and Ito N. Mutagenicities of
quinoline and its derivatives. Mutation Research (1977) 42 : 335-342.

Dong M., Schmeltz I., LaVoie E. and Hoffmann D. Aza-arenes in the
respiratory environment: analysis and assays for mutagenicity.
Carcinogenesis Vol. 3: Polynuclear Aromatic Hydrocarbons (1978) : 97-108.

Wild D., King M.T., Gocke E. and Eckhardt K. Study of artificial flavouring
substances for mutagenicity in the salmonella/microsome, BASC and
micronucleus tests. #d. Chem. Toxic. (1983) 21 (6) : 707-719.

Takahashi K., Kamiya M., Sengoku Y., Kohda K. and Kawazoe Y.
Deprivation of the mutagenic property of quinoline: inhibition of mutagenic
metabolism by fluorine substitution. Chem. Pharm. Bull. (1988) 36 (11) :
4630-4633.

Zeiger E., Anderson B., Haworth S., Lawlor T. and Mortelmans K.
Salmonella mutagenicity tests : v. results from the testing of 311 chemaicals.
Environmental and Molecular Mutagenesis. (1992) 19 (suppl. 21) : 2-141.

National Toxicology Program website (accessed in January, 2009) .
2% . http!//ntp-apps.niehs.nih.gov/ntp_tox/index.cfm?fuseaction=
salmonella.overallresults&cas_no=91%2D62%2D3&endpointlist=SA

Debnath A.K., Lopez de Compadre R.L. and Hansch C., Mutagenicity of
quinolines in Salmonella typhimurium TA100. A QSAR study based on

hydrophobicity and molecular orbital determinants. Mutation Research.
(1992) 280 : 55-65.

National Toxicology Program website (accessed in January, 2009) .

2% : http!//ntp-apps.niehs.nih.gov/ntp_tox/index.cfm?fuseaction=
invitroca.cadata&endpointlist=CAB&study%5Fno=741114&cas%5Fno=91
%2D62%2D3&crumbspot=1

National Toxicology Program website (accessed in January, 2009) .
2% . http!//ntp-apps.niehs.nih.gov/ntp_tox/index.cfm?fuseaction=
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invitrosce.scedata&study_no=741114&cas_no=91%2D62%2D3&endpointlis
t=SCE

14 (W) &R ER L MR o 7 —. SRR 16 FEEE R - TN S K kG LY L
BT 5BBAICHOWNWT 6-AF %/ U D~y 2z Hno/MMaali (B4
JilB A ZReallR) (2005) .

15 WHO. Food additives series: 54, safety evaluation of certain food additives,
pyridine, pyrrole and quinoline derivatives (report of 63rd JECFA meeting
(2004)) .

16 Fifzeth (AARFEI THES) | ¥k 14 FEEATGEEFUZE [R5 HEE K
ORIRAIN DAL ZER) 2 PR IZ BT 20198 (HARICB T 2 BMEEHEEY
OfiHEFERERE) | RS E.

17 Scharping C.E., Duke C.C., Holder G.M. and Larden D. The hepatic
metabolism of two methylquinolines. Carcinogenesis (1993) 14 (5) :
1041-1047.

18 6-AF )L/ ULk 7 A (EFEEVERE R

19 HFEMZ M FHEERT S, BRI STV 5 FE O 22 M o J7 1
IZDOWT (s - HETIER)  CER 15411 H 4 A)

20 TPCS. Environmental Health Criteria 70, Principles for the safety
assessment of food additives and contaminants in food. (1987) .

181 La Voie E.J., Defauw J., Fealy M., Way B.M. and McQueen C.A.
Genotoxicity of fluoroquinolines and methylquinolines. Carcinogenesis.
(1991) 12 (2) : 217-220.

1H2 Beedham C. Molybdenum hydroxylases as drug-metabolizing enzymes.
Drug Metabolism Reviews (1985) 16(1&2) : 119-156.

183 Nishimura K. and Masuda M. Minor constituents of whisky fusel oils. 1.

basic, phenolic and lactonic compounds. Journal of Food Science. (1971)
36 : 819-822.

184 Viro M. Heterocyclic nitrogen compounds in whisky and beer.
Chromatographia (1984) 19 : 448-451.
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