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BRI EN T NWEEZ BN D,



EHBEISADE (E5PY)

21. methoxy ZPFR< 3FEEELIED

thioester, allyl amine
e. acrolein, methacrolein X[%% @ acetal

mercaptan. sulphide. methyl
ethers. KEE., CNH50E
BMELSNOEBREE LA

YES: —> , NO: == >
START
LL &3S, St EEOREERATHED [ "M 2 UFoBsEEEE A
v REMAIRSE 247 5 2 & 201, cyano, Nenitroso, f—> 11
I +** | diazo, tiazeno, & 4 HBEFR HlsrHY)
o i
3. #iEIC CHON, 2l S List S| 4. BIEOEBTY R F SN > =DIEU TR THHH
DEZXNGHHH | a. carboxylic acid @ Na,K,Mg,NH4 1& > I
. b. amine MRERE X SIEFLE
; c. Na-,K-,Ca-sulphonate,sulphamate or sulphate
5. B Uiz, JERIREE Ly
ifEiRAL KR D RIKAE D W L7 heterocyclic i T Hh |—H_W
- R v "
6. AE UBOLITOEESE M 16. LED = | O HODIRITEE L TLEH, 5 X
a. RAEKFFITZED 1-hydroxy or terpene-hydrocarbon, -alcohol, | (&6 BIRDo,p-TEEH lactone H Ly
hydroxy ester & mD -aldehyde . Z 7= I -carboxylic = | lcone (SBAIE FOFSEE LTRS
b. —DXIHERD alkoxy EA'HY ., acid (not a ketone) T B\ = | ol dester DIFARENENMERZERS L TR,
N5 B5—2lF a DRALKZED/ S L v " PoE R v RER
N2 17. L&D terpene. -alcohol, A 4 7/ 020 023
m I -aldehyde X [%-carboxylic acid 10. 3 E0 heterocvclic {E&#H m
2| 19. open chain & _| SRSk RS EH —
P N 1 WABZBIZETS
P 20 ROVWTIODEREZEUEH 18. LITORNMTH LM hetero RFEEHEL T, BF
D B LT, BERARR L S a. diketone AVLHEE ; KimD vinyl I EILI T OE ML OB
i | a. alcohol, aldehyde, carboxylic acid or ketone ketal A T HEx+oM
i | ester A4 DLTF b. FREHEDVinyl EIZ 287 IILa—ILHFD B RibkE EBERUE
! | b. LTFOBEREEA—DUET—DFD T RTILAERE Raryl or akyl Z2L). akyl Ly
i | acetal, ketone or ketal, mercaptan, c. allyl alcohol X[ acetral. ketal X & ester alcohol | aldehyde . acetal .
i | sulphide, thioester, polyethylene(n<4), FEK ketone, ketal. acd, Ester(%
f 1480 3 8 amine d. alyl mercaptan, alyl sulphide, alyl | | Z F#BAOI TN,
\4

EROEREEZSTH, | . acrylic or methacrylic acid B (DIE(hetero X aryl)
: | g.acetylenic compound v
: m : | h. acyclic g Bh f& ketone, ketal, .
P | 23 mEmAYL | /’ ketoalcohol DHEEEERE L. 4 DLLE v
: v | DREE keto EOVTIADAIZHED |12 hetero E&jE{L&MH |
24. cyclopropane, cyclobutane & | i | i. EEEAS sterically hindered 5
T 0T EHK ERL v L EREEEY o |"
monocarbocyclic {EEMTEBRS | : I I . !
NTVEODBNDELTOERE (v [ 14. Z2OREDFEE
% 1 DEDIRE(TIEEAEE 2. BRO—EHEEAREZORNE | DEREFT HH
DM\, (alcohol, aldehyde, {EIFED EEICR <L TULVS D 1
ketone, acid, ester, X[dNa, K, Ca, N2 A 15. —D2FDONRIZE ..
sulphonate, sulphamate, acyclic m I ZITKDEES NS i
acetal or ketal) :
4 v 26. UTDLTHhH
P 27, BIEESEEEOD | 2. UFOLFhaw | 5| @ 241ZUR P LIS OBREREEFAL
v a. 24 TIRRT-EHEDHD cyclopropane b. IRIK ketone OEFEEICEH BT
: I 28. ZDOULEDF X cyclobutane monocycloalkanone A bicyclic b &%
BEREEON b. mono- or bicyclic sulphide or mercaptan \‘
Q11 32. Q30 DEREEDHA, XI&
_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
PR 7 Hég I —TUSNDBREEE O, _ls| acetal, -ketal or a MALEEFSK
: i | $ahHbkibKFRH B LI alcoha, -ester DA carboxylic ring
S S 2| ketone, aldehyde, carboxyl, E# estersx b. BREMS E1BX HEMY
S Bl ester AR MRS (MKHEEZIT TR 5 LITOIRE | .. > 018 c. FEMRREILREEA
ndEE. FEERUIME AL 125) ZED IEIEERE, #8IZ polvoxvethvlene 8
Q19 8 XEifiiester VN v
KofgEsnd & I Q22

= FEEEIZQ18



<B®E>

1

10

11

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

2010). (GRAF)
VT Y O (BEFEEEREE.

Nijssen LM, van Ingen-Visscher CA and Donders JJH (ed.), VCF volatile
compounds in food, database version 12.2, TNO (Nederlandse Organisatie
voor Toegepast Naturwestenschappelijk Onderzoek), the Netherlands
(website accessed in Aug. 2010). CRAZE)

ER M EHMEERTE, EEANICIUE STV A FE O 22 e MR o 51
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BRASICOV T ERIICIE ShCOBIRIY (FE) OIREICHT 7237
M-t 707y MIE D 90 HRER N &G mERR- (FET5#E %56t
aBR) . 2007

Sigma-Aldrich, Inc., Certificate of analysis (product name, pyrazine, 99+%;
product number, W401501-SPEC; lot number, 01523HD).
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Lee H, Bian SS and Chen YL: Genotoxicity of 1,3-dithiane and 1,4-dithiane
in the CHO/SCE assay and the Salmonella/microsomal test. Mutation
Research 1994; 321: 213-8

Takahashi A and Ono H: Mutagenicity assessment in 44 epoxy resin
hardeners in Salmonella typhimurium tester strains. Chemistry Express
1993; 8(9): 785-8

Aeschbacher HU, Wolleb U, Loliger J, Spadone JC and Liardon R:
Contribution of coffee aroma constituents to the mutagenicity of coffee. Food
Chem Toxicol 1989; 27(4): 227-32

Fung VA, Cameron TP, Hughes TdJ, Kirby PE and Dunkel VC: Mutagenic
activity of some coffee flavor ingredients. Mutation Research 1988; 204:
219-28

Stich HF, Stich W, Rosin MP and Powrie WD: Mutagenic activity of pyrazine
derivatives: a comparative study with Sa/monella typhimurium,

Saccharomyces cerevisiae and Chinese hamster ovary cells. Fd Cosmet
Toxicol 1980; 18: 581-4
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WHO, Food additives series: 48, safety evaluation of certain food additives
and contaminants, pyrazine derivatives (report of 57th JECFA meeting

(2001)).
£33 : http!//www.inchem.org/documents/jecfa/jecmono/v48je01.htm
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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): 169-79

Altuntas TG and Gorrod JW: Effect of various potential inhibitors,
activators and inducers on the N-oxidation of isomeric aromatic diazines in

vitro using rabbit liver microsomal preparations. Xenobiotica 1996; 26(1):
9-15
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