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m4 :5,6,7,87 F 7k Rex /x4 U~
w4 ¢ 5,6,7,8-Tetrahydroquinoxaline
CAS %5 : 34413-35-9
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5,6,7,8-7 hZ b FuXx /*H¥ U %, m—X My YEROMBEKZA L,
Ny, may, a—e—FHORMPIFIEL, Fle~—EBAL T Y BE—F v
v, AVEORERICEIVAERT LIRS THD (B D), BOKTIRIERICE,
TheFXx T A—7, BFF - SV E PRI TAE, L
— =Y — ZFEERE 2 RN T AMICBWTEHEY OFH, Ekom E%Eo BT
wWnEhTngd (2R 2),

JEA T EE L, 2002 4 7 HO3EE - AT RESELEESRETOT
AFEIHEIZHEV, OFAO/WHO A FRIEMIRINMEMZFE 2% (JECFA) CTEEEMIC
RMFHINET L, —EO®RANTEEMEDNHERINTEY ., o, @XE
L OBM A (EU) 5&E% CHEANA L RBO L TW CEBEMICHENEN &
WEEBZ LNDEMIBIMZONWTIL BEENLOREEFLHF oI L2 <,
FHRMICHEEICHT TG E2RGT 2 2R L TW\Wb, 4. &R0 &
LC.5,6,7,87 h7b Fax /) xH U A oW TEHEERINEY £ &b bl
ZEND, BT EEREICESE, BaEREEENMSBMEL 2T B RITK
HINTZHLDOTh S,
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BT B EREHCOWT) (iR 8 4F 3 H 22 HE{LE 29 BEAR AERE/ERE
WA 11T X S TEEMICIE STV A FR o2tk i o B>\ T
IS X ERIOEIEZIT-o> TN 5, (B 9)

I REEIZEIMEOHE

1. RELSSH

HEFL FDRL-Wistar 7 v b (& HMEHER 15 VL) ~OREHHE 512X 5 90 HHK
w5 R (0. 19 mg/kg RE/H) T, —BRiE, (KE, BE, K
FHIRA, MEAETRIRE, REE, BaEE (L OEEO &) 3 N H]
B YR B PRI A IZ B W T, R E R G-I 2 22580 o 7z
(2 3), ZNHOfEFR LI Y, NOAEL 1T, AR TOREHETH 5 19 mg/kg
KE/AH EE 2 b,

2. EMNAMH

N AMERBRIZ T T 59, EFE#EES (International Agency for Research
on Cancer (IARC) . European Chemicals Bureau (ECB). U. S. Environmental
Protection Agency (EPA) MU' National Toxicology Program (NTP)) (ZX %
FE AAERHI AT DN TV 2R,

3. EnE

#E (Salmonella typhimurium TA98, TA100, TA1535, TA1537 & VKA
W WP2uvrd) % MW c i8Rk il (km M & 5 mg/plate) Tix, RENE
PR OFIIZE D O T REOFKENHE SN TND, (B 4)

Fr A =—X - NAAZ—filifkEEEMIE (CHL/AIU M) 22 M7 qufa ki
AR (rmiRE 1.3 mg/mL) T, RENEMALROA I D b FIRMEORR
NREIN TS, (B 5)

CLEDOFERNNS . AWEICIX, EERICE > THERIBEL 725 L o gz thix
RNHLDEEZ BT,

4. Zhih
N e s < ELE M OVESE R A B MR B3 2 3RABR I3 T L TV 72 u,

5. EMEDHTE

KYEOFRE L COFEMEAEOREEZ ADO 10%3HE LTS ERE
9% JECFA @ PCTT (Per Capita intake Times Ten) EIZ K % 1995 4E D K [H
LOBRMIZHBIT D —AN—HbH ) OHEEEREIT, 2 8.7ug X123 ug T
b5 (B2, 6), EMICITIEEROBHGHEIZ L DMRNBLELZ X LILD N,
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BEICHRE STV D HFEME OB E & Bk OHEE B EUE N RIFRE & OfFHRN H
HZEMS (B 8), BABEOARYWEOHEEIEILZ, BXZ 2.3 5 8.7 ng
DOHFIFHIC/ D EHEESND,

6. BREY—CVNDEH

90 H &KL #EMERBRICH T 5 NOAEL 19 mg/kg K&E/H &, BESND
HeETERE (2.3~8.7ug/ N/H) Z{KHE 50kg THEID Z & THH SN D HEERE
(0.00005~0.0002 mg/kg {KE/H) Llbig L, Z4~— > 100,000~400,000
BELND,

7. &Y SRIZED A

ARKYEIIHEE 7 7 AN IND, 7YV VFERICHEIN DB T
b5, —RIHRE (FICHE CHFETDHIEV 7T e Faxvd—8 (%1
VFUFFR VA =B ROT AT REF A —Y) 1%, KHRBER (B K
b A A2 ) ICXDN~T uZBRAEEWOERIR 1 IHE LIoRBIR - ~DK
BROGZRET S, FlziE, /7% ey UET v hOFAREY Rx— b
FEAEHSED L2E FrX X /U K23V R f /54U
VEERTAHZEPHESN TS, APEIZBNTYH, FEORKIENEL D &
HESND, 5, AWEITKEICHKE L25E (134.2 mg/kgfRE/H X3H ),
7 v MFIZBWTCYP2B, CYP3AK O CYP2E #5425 Z & 24 5k
Lo, RNEEDTIZOEE, UIT ) s, 7y n B AERE L L I
e Sn-gICHRtt s D LHEE SN D, KYE K OE ORBPEM XK
TIX7RWVA, BRSO CHEt S D EHEE S D, (26, 8, 9. 10, 11)

8. JECFA IZ& 1T & 514

JECFA I, KEA T VU FE RO 7 NV —7 L LTl L., #EEEIET,
Wik 7 7 AMOBEGEFEME (90 pg/ N/H) % TEID 720, Y%7 —7 OWEIL,
BLUR OB L~ BW e EOBREE LT O TIERnE LTn5S,
(&M 6)

9. EfMIAAINTLSEROENEICE T SREMHETMEEICE D < 5HE

APEIZIEL, D7 EbFEE L THWO DI ETIE, EERICE - TH
BERE L e p T nwe B2 o s, £70, EEMICILH SN TV D EFEOT
MNENZ BT D EeERMEE (B9 12Xy, BiE7 7 2McpESh, 74~
— ¥ (100,000~400,000) 1% 90 H M IEHK G-EERBROmE Y 2 g e~ — v
EEIND 1,000 % E\Y | o BEINDHEEERE (2.3~8.7Tug/N/H) 34
WE7 7 ZAMOEEGEFAME (90 ug /AN/H) & FHl5,
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Nijssen LM, van Ingen-Visscher CA and Donders JJH (ed.), VCF volatile
compounds in food, database version 10.1.1, TNO (Nederlandse
Organisatie voor Toegepast Naturwestenschappelijk Onderzoek), the
Netherlands (website accessed in Apr. 2009) (RAFR)

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

2009) CRAF)

Oser BL: 90-day feeding studies with 5,6,7,8-tetrahydroquinoxaline
(cyclohexapyrazine) in rats. Unpublished report from Food and Drug
Research Laboratories Inc., Maspeth, New York, USA, 1970 (RAF)

()& mEERL 222l #— 56,787 hT b Fax /%41 0
B 2 W D1 IR 2R BBy (B4 578 ZetikBr) . 2005

()& LR ER L 2 % — :5,6,7,8T F Tk Fax /X% 0
I TFLERS AN 2 A D e R B el B (R 5584 ZitalB) . 2005

WHO: Food additives series: 48, safety evaluation of certain food additives

and contaminants, pyrazine derivatives (report of 57th JECFA meeting
(2001))
2% http'//www.inchem.org/documents/jecfa/jecmono/v48je12.htm
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ERVZ A EHMIER TS (EH BRI STV B B RO Z 2Rl 0 F B
DOWNWT (s - BRTIEM)  CEsk154E 11 H 4 H)

Japenga AC, Davies S, Price RJ and Lake BG: Effect of treatment with
pyrazine and some derivatives on cytochrome P450 and some enzyme
activities in rat liver. Xenobiotica 1993; 23(2): 169-179

Stubley C, Stell JGP and Mathieson DW: The oxidation of azaheterocycles
with mammalian liver aldehyde oxidase. Xenobiotica 1979; 9(8): 475-484

Beedham C: Molybdenum hydroxylases. In Gorrod JW, Oelschager H and
Caldwell J (ed.), metabolism of xenobiotics, Taylor and Francis, London,
1988; p.51-58.



