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B #

W B T4 Y%/ Vv (CAS &5 : 119658 (Y% Ui LT))
oW, SERBRAHEE AV TRRMEFRPEMG 2 =E L, |
AHEI ORI, KEREEE, EEEESRETIbOTHS,

RBEZEZBKLLT, T8 (B (1Y% 0] i, 2R LB
ELTHVYONAERARE TR, EFCL o THREMBEL R BBV DO LE
25, e, RBEEFRSL LT, BENCRASA CWAEHORRE BT
HESWFMIET LY . BME GBED T4 V% ) v 1 138k 5 2AMicaEEh,
EDEA<—T 2 (8,000,000~15,000,000) ¥ 90 HERERL5FHERB OB
REv—Y e85 1,000 & LE Y 0 BEEN S HEEFTRE(0.01~0.05 pg/

,ME)mﬁm¢7zm@ﬁﬁ#aﬁ(%mmUE)%T®6 k%ﬁ%bno'

BEXY, Bms EN A VE /) )it BROESD EE@TE%T%%
ZeEHiBEanhneELI NS,
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. EENEREOHNE
1 Rk
- &

2. ERSOEZH
me i AVxIV
4 : Isoquinoline
CAS &5 : 119-65-3 (BR1)

3. #FX
. CeH/N (BHE 1)

4. HTE
129.16 (BR2)

5. #ER

=N ,
2 (BR1)

6. SHEEFRORZR

FA VR INEr N 75")33.&1./ q""?l.-c‘:‘ll‘oﬁ_ﬁnnq] \-ﬁ&féﬁkﬁ“@‘ﬁ)é (& __
B3), Wit (&R T4 Y%/ V)i BRI T, B, RIS
%ﬁ%@&ﬁ\fﬁfv-vaﬁ\V7b-#%v?~ﬁ\7wn_wﬁﬂ
%&#&MI&@K\Eﬂoﬁﬁ REikom k%o BHTHENENTHS (B
1) :

[EASHEX. 2002 7 A ®§$ ELFEERSRMEESBSTOT &
ABIEICHEY, OJECFA (Joint FAO/WHO: Expert Committee on Food
Additives : FAO/WHO 2 RERFNHEMFEE) CEHIRMNICZ SRS
KT L. —BORBAATEAERERShTEY, o, QXKERR® EU Bk
M) EEECEADELED DV THWTEERRCLEEREVNEEZ N
A BB OVWTIL, LBEN OEREEPF O L, EHHE
FIoE T R BT SRR LTWA, 4%, EEFBE BV THRM
%(@ﬂ&F%V#/UVJEowroﬁﬁﬁﬂﬁmbikmant:&mb\
e REEERErESE, ARELERSIRLT, &AERVENMOMIR |
NRENTEHLDTHB,

A1 ERHCoWTIR, EEHHEICBWTH, (BATNDORERUEH
EYEWIEIZ BT 514NVl (ERL 8 4F 3 A 22 ABHLEE 29 REAR AR
SRR WXk 5T MEENEIB ShTH 3 ERORZ2EFEON
oWT] ESE, BEOBRERTOATWS, (BR4) '

. ﬁéﬁrﬁ%ﬂﬁ@ﬁ%
BinEE
(1)%@??#%&%%%&?%1&-
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D MEPERVIERERERER
Nagao & (1977) O®ELE LINITE. A VF/ ) VIZDOWT OME
(Salmonelia typhimurium TA98, TA100) % A W BHIRRATERE (&
‘AR 20 pmol/plate (2.6 mg/plate)) REHEINTWVB, FORE, £
RN LROFEICPPDLETRE Chol S T3, (BEs5) .
Hollstein & (1978) @BEIL LT, 1 V%7V VI oW TOHE (S
typhimurjym TA98, TA100, TA1535, TA1587) &RV EAETR
AR (kWA E 1meghlate) REEENTWD, TORR. REEMLHR
DRI OTRETH oL Sh TS, (B 6)
Sideropoulos & Specht (1984) OI||EHFIZ Lhid, VY F ./ VU rizon
. CTORE (S, typhimurium TA98, TA100) % BV ER RS R (B
B R 0.050 mg/plate) BEMEINTNS, EORER, {t;ﬁﬁ%&ﬂséﬁmﬁ '
ﬂk;bx;ba:b Bt TH otk & ézfm:u\é (BR7)

Q@ WMEVZEAVLIMERRLERAER

Kaden B (1979) ©#&ic Xivif, AVHE)] Y DN TOME (S :

typhimuriym TM677) HFWEFREEAERRR (EFAR 8 mM) 2.
EEEINTWDE, FORER, {Jc;%ﬂ%IM:%TE'F'G BETHokEANT
W3, (BH8) : '

(€)) #&EE% ZRAVSEATRIRIEHER
Sideropoulos & Specht (1984) O|EFITINIL, £ Y%/ U vigon
COME (Bocherichia coliBh HCORY) % IV AL RRBIERR (BE
- A& 0.1 mgml) REEESA TS, TORE, RENEHEERAEFET T
BHETHholtEhTnad, (BRT)

(2) REBEREERELTIEER °
@ EHEREABREZAVIRAFRERE
EASBEEERBRHE (2007) K Lhif, %M%(%ﬁoﬂf/%x
Y ¥ oW TO CHLAU (F % A ==X « NBAF — i REE3E s
PRORAEEEER BESRE LEREAR  GEEABERBIEE
{EZRIEFRET 0.65 mg/mL (5.0 mM) ; AR RENEELREET 0.53
- mg/mL (2.6 mM) ; EfaE (24 ) 0.25 mg/mL (1.9 mM)) MEH
CERTWS, TOEKR, ERNAECIABEECROFE D LT
B, ﬁﬁ%ﬂﬁi@ﬁﬁ&mﬁ:k EhTW35, (BBL4, 9)

@ [foﬁrﬁim\éd\#‘ﬁsﬁ
EEFBHEEERBEHE (2010) Kihid, T (@fa}) £ Y%,
V¥ oW TD 8 EERD ICR <7 X (&FFEE 6 L) ~0 2 ARHBRHE
ARE (BAEE) KX 3 in ive BR/INERE (REHE 500 mgrkg
BE/R)BEEINLTNS, %m‘*ﬁ"é, @ﬁ'@&;oﬁ_k EhTwa, (BE10,
11, 12) - - .

mtoﬁ%%B\$%Emﬁﬁﬁ%%%ﬁﬁﬁ%ﬁ®%ﬁﬁmw%®k%%
TB, —F, LSRN E VR AERERE (EHILE) BT,

5.
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N ' : f

RETEECROFEII»D O THEREOFRBBES LTV E, LHLE
Ne, FARBRPEROMESGETToHBAREIRECERTHY, o, AL

BE % in vivo TR B o I E A Vi MERBRIC B W TR A& & CHREt

L E T AREOBETHY ., nvioTEESN I RELRETHRBIEE n vive
CHETAZLIRTCERPo, BLEZRANICEETD L, in vitro T4
HE2TTHEOLH o, BAHEE ¢Tbhicin vl R Tl 0KER
RPEEhTWHZ Ehb, BNy (FE) (A% 20070 ik, pdk e
bEEE LTHNW Bhéiﬁiﬂqﬁﬁfﬁ AR E - THBRREE 2o 8EEE
Wb nkEZBNE,

2. R#EEEESE
E4EEERHEAREE (2005) L_J::h, X, 6O 8D Ty b (EBEEERE
£ 10 ) iEmdy &BD (£ Y%/ Dy (0, 0.08, 0.3, 3mg/kg {£E/H)
90 ARGARIROZS (ANHRE) T3RBBEREN TS, TR,
FEIZOVWT, 0.8 mgkg 2F/A R EH ORETHEMNMFBERAR GRS, &
B L OMIAEERED R 2P & ENTV A, IBFHENREIZB VT,
- 0.3 mg/kg FE/AREFEOMAES | B CREDCRKSHETERADBN, D HHET
OB TV, RBRENEN, REORKSHETTEIZOWT, R

BURCENCH LN BRRBEREOENLTHS T Lk, HEHHOREKE

B LAZE TRV E LTS, BEERICOVTIL, 0.3 meke FE/RE
EROET, BREBECENRROEIERCENAED bLE, Zhizow
T, REBREYUER., BEREEERRVI AL, BRHEORSICEE LT
TRV E LTV, HEERENRERRBVT, 3 me/ke FB/HREFHED
2 EOBRIFDPERY VAROBEE BT LEOBEESRD I
7ro “hizonT, RBREYEL, T<EERETHoE LTS, £D
Ehs, —fRIRER, BHR, DEFHORE. LREACZHORE, RRERUER
ERWT, #RPEORECHEELEEURRD bhidbokt EhTHE,
SRR YUEFIT. NOAEL 2 ARROBERFARTH D 3 mgkgkB/H E LTW3,
(&ER13, 14, 15)

BRELEEES L LTH, FRRICBIT S NOAEL % 3 mglke FE/H & &
fii L 7o ' : ‘ Y

3. #BAAKE
SEEREIE. A V%7 U VoV T, BRAERBII TP TRLT. B
BEiifA% (IARC (International Agency for Research on Cancer), ECB
{(European Chemicals Bureau), EPA (Environmental Protection Agency)
R NTP (National Toxicology Program)) K X 2R3 AAERHE bITH T
f&h‘&b’(’b‘éo (5?@2) | ..

4. Z O
SEMEREEIL, A Y%7V ionT, éﬁﬁﬁiﬂﬁl_%?éa‘%ﬁmﬁbn
TWhEWVWELTWS, (BE2)
REERLLEDEERSEERS - FRHSNSWHAL ﬁLﬁE%ﬁﬁfJ@E
LOBERLNIE, A VF T IONT, B bR M UrERE R
AR =B/ a3 Tl o2 SREAERBREN Vﬂ’“ﬁ“iﬁ{ﬁ%ﬁﬁﬁ”“bﬂf

6
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BY. TOME, BOMEOT S=2 MFYZT=R P B IS b io
KEFNTOS, (BR16) Rk $

5. EMBOHEE ' '
i (ERD A2 %) Uyl OBRE LT@EF&{%}%%@@%&)\H )
10% 55 74% L W5 LRET 5 JECFA @ PCTT (Per Capita intake Times
Ten) FEIT & 5 1995 FEDRER OBMICI T 35— A—H bt 0 OHEERREIT,
0:01 pg XA 0.06 pg THS (BE L, 17), ERCIHEEROBHREEIC X
LHERBPMBELEZDND Y, BIBREENTHAERYEORAE LK
HEEFERENPAREL OFREDH DI ZL0b (BR18), RBETORZED

HEEFBENL, BLL 0.01pg 5 0.05 pgif@ﬁ!ﬁh—fﬁé LEEIR B,

6. RET—ULORH ‘

90 HMRHEESBERRICBITS NOAEL 8 meghkg AR/ L. BEERS
HEESERR (0.01~0.05 pg/ A/B) #BE S50 kg CHAZ L THENSh AR
EEE (0.0000002~0.000001 mg/kg ﬁ:E/E) LEHEL, BRev—Vr
3,000,000~15,000,000 RE b B,

7. #ﬁ:‘é? SAICEDCEME
ATx D VEHEES FAMESEERS, $%Eﬁ @M%ﬁ%&%ﬂf
BEOBWMEMI L 2Y, e o TRPIRIEEESh I 2 ELBRATVS
(BZR17,19),LaVoie b (1983) D&z Livid, AE %, Aroclor1254
PEMEF34 7y MFL VML SO mix & LI 20 HHl4 v Fa—FL
el b, FERFRRIVAL XY 4 Frevf YR )y, 5 R
ARV RBA YR V- NIFRBRER LI SR TS (BB
20) , %7, Le & Franklin (1997) DOH/FILELNIT, #SD 7 v Mokl
B (75 mg/ke FE/H) % 3 FHRBKOKE (BIEE) Lib o5,
LRI AERYNEESE (UDP-F a3V b5 VvAR 725 —F, NAD(PH
) VAXVRIE I F—BROTAVEFAY & T VAT =5 —8) OFER
EHBELELERTHS (BE21),

8. JECFA 2§ 35T ~ 2 '

JECFA iX, i (8D [MY%/90] 2¥ 090, Er—ARU%
/Y VBEEOI AT L UTRHE L, #EEEREEES 7 X MOJREE
B (90 ug/ A/H) 2 THSD D, F&EBBEROTER VBN TERMIC
BREDBELTHOTERNELTWS, (BR17)

I, & &R s iR i '
| ARRELFEBLL LT, B B T4 Y%V Kk, SR LbE
BrE LTRWORAERRE T, AL o CREBRELRAEERIRNL O
EEZD, £k, RAREZASL LT, EENERA SN T3 ER OIS E
BT s ReEFEE (BR4) KXo, W B T4V%/,00] 2%
W FRAMERSEEN, FORET—-V (3,000,000~15,000,000) i 90 B
 RERSEERROENREL—Ur LSR5 1,000 % LAY, o, RS

;
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NAWEERRE (0.01~0.05 pg/ A/H) :0=1“%f‘iﬁ T AMOEREFEME (90 pel A/

H) # TRI2Z L ZRER L.
BLEEY, W &) (1Y% YV, ﬁun@%@@ﬁﬁﬁfﬁiﬁ?%%

& HLEIEEBARRVEEL OIS,
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EHREY SASE (1vE/v)

9. open chain H

YES: > , NO;: =)D
)it
4, BEDRENTY R FEhID S =D T ORI TH 2
a. carbaxylic acid 0) Na,K Mg, NH4 1& > @
b. amine OREEHER ILERNE
¢ Na- K- Ca-sulphonate sulphamate or sulphate

1 | aldehyde X It-carboxylic

SErssENRRESEEREENRERRNL unlnauuuuuupln\?

17. ¥H®D tepene,. -alochol,

acid

: lﬁ%i:ﬁﬂ?}iﬁﬁiéh%ﬁ\

20, MOWThhOBERNZSLTE
RIFBEIsE L, BB E S
a. alcohol, aldshyde, carboxylic acid or
ester 54 DT
b. L TOBEERS—DELET—23"D
acetal, ketone or ketel, mercaptan,

18, RO CHEH
ketone, ketal HHER

IATFNAYESE

CITTRIE PRI TSI TN R LN TY UL PP LI T T I A N pspes Sy

sulphide, thioester, polyethylene(n<d), | | Tk

1H52UE 3 £ amine 4 alyl mercaptan, allyl sulphide, alyl
A s thioester, allyl amine

21. methoxy #Ex< 3EELL LD L eeaiy| & acroleln, mathacrolein Rta‘:—%ﬂ) aoetal

G SEEEEESGH f. acrylic or methacrylic acid

g acelylenic compotingd

a. dikelone AGERE ; FIBOD ving &Iz
b. ﬁﬁmwnylit\_zﬂ?}le:—wﬁ\%w

¢. aliyl aloohol X3 acetral ketal Rli ester

-

16, TEO s [0 IR LTI B, 6 %

terpene-hiydrocarbon: -alcohol, | B | 136 BXFoDe, B30 tactone A

aldehyde , 3 72 l& -carboxylic | % | boreMERREFOFSELLTRS, .

acid {not a kefone) BB " | o ds ORSIEHEHOMIEEL LTS,
¥ = g_ﬂg VEER < BEER

I i} h acydic. BB 5 1R ketne, keta!
i |23 srEtbatn | keloatcohol MAEEREME L, 4 DBLE
A / DEIE keto ZOL\FhAORIRE
. 24, gyclopropane, cyciobulane & i. EHENA! sterically hindered
T 0oE H K ER < v v
monocarbocycle EEHTHETRS I 1 y
ATOGEVD RV FOERE | : ¥ L 14 Do EOREK
£ 1 DBUREIMRIEEE. | | 22 ARO—BOUTESRETOMSE [ ] PRERTEH
57200 (aloohol, aldehyde, {R5am | | MR RHLTLSS . ¥
ketone, acid, ester, X[3:Na, K, Ca, v $ P 15 =2 O0OME Ly W
sulphonate, *sulphamale, acyclic " I Slohukasish o
‘ acefal or ketal . : ‘ '
< N 26. FTOVWEhivh
P27 ISR OM 25, EIFOVThad ‘ wd] & ISUR PLERSAORRESEE ALY
PN \ a 24 Tl BHERDAD cyclopropane b. B ketone OFEIZ@MLH L T
Pom 28, "‘Jm.to)% i cyclobutane monocycinakanons A bicydlic {E€%
I ThgeERon b. mono-or bicyslic sulphide or mercantan \
v an 32. Q30 OEREEDH XIE
S| 20 HUKBIRERGT |_y) 30 H®hydrory, methoxy EEBELT, Q31 DEFEMFELTFOMA
% | BiFESATREL L £ 55 TOMIUTFITREESS 15 Qlsvis 31, Q30 &, acydlic PERTEROD
: fé ¥ . % S NTLA ORI AR, | acetal, kel or} Jla BMALEESEEK
i i TR ERIEKED BT alcohol, |7] ester DA carboxylic ring :
‘< e 22| ketone, aldeshyds, carboxyl, B esteriié b. BEESRS £RZ HIMIRE
Xaé.ﬁﬁester?&fﬁwkﬁa‘ﬂ RS BERITCHERN 5 BITOME e 4B ¢ FEIEE I IR
habkE, FERWHE | fihehs) 80 BEUEERL $HIZ polvoxyethylere 88
Qre 9 XEfester A0 ] v
RERshDE I Q22

& FEETQ8
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1

10

11

12

13

RIFM (Research Institute for Fragrance Materials, Inc.)-FEMA (Flavor and

 Extract Manufacturers’ Association) database (website accessed in Oct '

2010). (GRAFR) ‘ - s
4/%/;/om§(§%%¢mﬁﬁ) |

Nijssen LM, van Ingen-Vlsscher CA and Donders JJH (ed.), VCF volatile
compounds in food, database version 12.2, TNO (Nederlandse Organisatie
voor Toegepast Naturwesténschappelijk Onderzoek) the Netherlands
(website accessed in' Oct. 2010). CGRA \ﬁ)

ERESN T hERR S El%ﬂ%wﬂéﬂrwé%ﬂo”ﬁﬁr&mﬁ@ﬁm_
SOWT Rk - ﬁ‘ﬁEﬂE) (IFﬁE 154E 11 A 4 8).

Naga_o M, Yahagi T, Seino Y, Sugimura T and Ito.N: Mutagenicities of
quinoline and its derivatives. Mutat Res 1977; 42: 33542

Hollstein M, Talcott R and Wei E: Quinoline: Conversion to a mutagen by
human and rodent liver. J Natl Cancer Inst 1978; 60(2): 405-10 .

Sideropoulos AS and Specht SM, Evaluation of microbial testing methods
for the mutagenicity of quinoline and its derivatives. Curr Microbicl 1984
11: 69-66 '

Kaden DA, Hites RA and Thilly WG: Mutagenicity of soot and associated
polycyelic aromatic hydrocarbons to Salmonella typhimurium. Cancer Res

- 1979; 89(10): 4152-9

EDRRBEBRE YLy —ERHET, RERES 1 V%) )L 0F v =
X ABA SRR 5 REGRERS (REHESIORE), P
#*= G-06-072. 2007

(BRDIMS ER B, BidBEE 1Y%/ Y v yx%}ﬁv%d\%ﬁﬁﬁ;
REEE . 10107, 2010 #£3 A 18 A (EAHHERFLRR). 2010

EODIMS EREHET, BRBEE 4 V¥ /) rOv R AV 5/MERER
DAEREAR, FEBRER 09128, 2010 1A 18 H (E&%f@iﬁi}iﬁﬁﬁ)
2010

Sigma-Aldrich, Cerificate of analysis (product name, 4 V¥ /Y Vi product-

-number, 128208; lot number, 14701BJ), February 2008.

(ﬁ?)ﬁnn%uuféf/ﬁwﬁﬁm%jf Rk 18 EEA G « IS HR N

BT 3RBREZ ROV, A YF T r07y FERAWS 90 ARRERR

| BERURRICET B (EASHEZIERR). 2007
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o

14

15

16

1T

1B

19

20

21

Givaudan Japan, Isoquinoline (Mfg lot, 5706015270; date of
manufacture,3/01/06; sales #, 2404990; customer assigned #, 46444;
manufacturing location, 110E 69th Street, Cincinnati, OH45216, date
certified, 3/03/06, date printed, 11/19/09).

BRIEA V%) Y v OFERIHR (E“ﬁ%‘f’ﬁﬁ‘zﬁﬁ)

ﬁﬁﬁ%ﬁ‘i&%@gﬁﬁﬁﬁﬁﬁﬁé ﬂﬁﬂéﬁﬁi’%# EIERBREINER
& AW < EMER BT 5 RBER R OF SR E. )RR S mET
Eﬁﬁ?}% ﬂgaa%E%A{%ﬁ&f%ﬁtvx-fA (2010 10 A UV =791 M.
¥ .
http:/fwww.safe.nite, g0 Jpl]apan!sougou/doc/html/hazard help. htmi#hum_e
ndoc .

Pyridine, pyrrole and quinoline derivatives. In WHO (ed.), Food Additives
Series: 54, Safety evaluation of certain food additives, prepared by the
sixty-third meeting of the Joint FAQO/WHO Expert Committee on Food
Additives (JECFA), Geneva, 8-17 June 2004, WHO, Gene¥a, 2006.

C & http {/iwhqlibdoc.who.int/publications/2006/9241660546 _eng.pdf

FRE (AABHTES) : TR 14 CELS R AENE TR O L2
ZEMRRCET SPIR (AFICBT 3R FHEAY O RERRE). ¥
BREE (YEFRE), EESBREFERENE (B - LEYHESBAF
e U A B R ORI O 2N R MR T 255 (=T
RE KBRE)) TR 4 FELSEFEREE AREROEEODYFE

CHBRAEC L3 REEMMECETAHRE, 20034548
é%% : http//mhlw-grants.niph.go.jp/niph/search/NIDD00.do

LY%) )V OMES TR (BREERIH) .

La Voie EJ, Adams EA, Shigematsu A and Hoffmann D: On the metabolism
of quinoline and isoquinoline: possible molecular basis for differences in
biological activities, Carcinogenesis 1983; 4(9): 1169-73

Le HT and Frankhn MR- Selective induction of phase II drug metabohzmg

enzyme activities by quinolines and isoquinolines. Chem Biol Interact 1997;
103 167-78
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