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1
14 7
JECFA
EU
2,3,5-
16 11 5
2,3,5-
2,3,5-Trimethylpyrazine
N
L
=
N
C7H10N2
122.17
CAS 14667-55-1
y
TA98, TA100, TA1535, TA1537, WP2uvrA 5,000
ug/plate”  TA98, TA100, TA102 97.7 mg/plate® S9mix
CHL/IU 1.2
mg/mL =+S9mix 6 S9mix 24 4
in vivo in
vitro



)
15 90 0 18 mg/kg /

) NOAEL 18 mglkg  /
©)

International Agency for Research on Cancer (IARC) European Chemicals Bureau (ECB) U. S.
Environmental Protection Agency (EPA) National Toxicology Program (NTP)

(4)
10% JECFA PCTT
1995 46
ng 120 pg®
7)
46 120 ug
65
8)

90 NOAEL 18 mg/kg / 46
120 g/ / 50 kg 0.00092 0.0024
mg/kg / 7,500 19,565

9) .
5- -2-
10), 11)
Wistar 100 mg/kg 90%
24 -2- 10
15% 9

12)



JECFA

JECFA 2001
46 120 ug/ / 540 ug/ /
6)
7,500 19,565 90
1,000 46 120pg/ |/ 540
ne/ /
2,3,5-

1) TNO (1996) \Wolatile compounds in food. Ed. By L.M.Nijssen et.al. 7th.ed. Index of compounds.
TNO Nutrition and Food Research Institute. Zeist.
2) 2,3,5- (2004)

3) Aeschbacher HU, Wolleb U, Loliger JC, Spadone JC, Liardon R. Contribution of coffee aroma
constituents to the mutagenicity of coffee. Fd Chem. Toxicol. (1989) 27: 227-232.

4) 2,3,5-
(2004)

5) Oser BL. 90-Day feeding study with 2,3,5-trimethyl pyrazine in rats. Unpublished report (1969).

6) 57 JECFA WHO Food Additives Series 48.

7) 14

8) Adams TB, Doull J, Feron VJ, Goodman JI, Marnett LJ, Munro IC, Newberne PM, Portoghese PS,
Smith RL, Waddell WJ, Wagner BM. The FEMA GRAS assessment of pyrazine derivatives used as
flavor ingredients. Fd Chem. Toxicol. (2002) 40: 429-451.

9) Hawksworth G, Scheline RR. Metabolism in the rat of some pyrazine derivatives having flavour
importance in foods. Xenobiotica. (1975) 5: 389-399.

10) Weiner IM, Tinker JP. Pharmacology of pyrazinamide: Metabolic and renal function studies related to
the mechanism of drug-induced urate retention. J. Pharmacol. Exp. Ther. (1972) 180: 411-434.

11) Whitehouse LW, Lodge BA, By AW, Thomas BH. Metabolic disposition of pyrazinamide in the rat:
Identification of a novel in vivo metabolite common to both rat and human. Biopharm. Drug Dispos.
(1987) 8: 307-318.

12)
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Amy!| alcohol, Pentanol

Py
CsH1,0
88.15
CAS 71-41-0
@)
TA98, TA100, TA1535, TA1537, WP2uvrA 5,000
ug/plate S9mix 2
E. coli Sd-4-73
9 E. coli CA274 E. coli AB1157 (hcr?)
AB1884 (hcr) 4
CHL/IU 0.90
mg/mL =+S9mix 6 S9mix 24 )
V79 9

7)



in vitro 2004
GLP

)
ASH/CSE 15 13 0 50
150 1,000 mg/kg /

8 NOAEL  1,000mgkg  /

©)
International Agency for Research on Cancer (IARC) European Chemicals Bureau (ECB) U. S.
Environmental Protection Agency (EPA) National Toxicology Program (NTP)

(4)
10% JECFA PCTT
1995 34
ug 83 g
11)
34 83 ug
47
12)
13 NOAEL 1,000 mg/kg / 34 83 ng/
/ 50 kg 0.00068 0.0017 mg/kg
/ 588,235 1,470,588
9
JECFA
JECFA 1997
43 %6 ug/ |/
1,800 g/ /



9)

JECFA

588,235 1470588 90
1,000 34 83 g |/
1,800 ug/ |

1) TNO (1996) \Wolatile compounds in food. Ed. By L.M.Nijssen et.al. 7th.ed. Index of compounds.
TNO Nutrition and Food Research Institute. Zeist.
2) (2004)

3) Szybalski W. Special microbial systems. Il. Observations on chemical mutagenesis in
microorganisms. Ann. N. Y. Acad. Sci. (1958) 76: 475-489.

4) Hilscher H, Geissler E, Lohs LH, Gobel W. Untersuchugen zur Toxizitat und Mutagenitat einzelner
fuselol-komponenten an E. colo. Acta Biol. Med. Germ. (1969) 23: 843-852.

5) (2004)

6) Chen TH, Kavanagh TJ, Chang CC, Trosko JE. Inhibition of metabolic cooperation in Chinese
hamster V79 cells by various organic solvents and simple compounds. Cell Biol. Toxicol. (1984) 1:
155-171.

7) Onfelt A. Spindle disturbances in mammalian cells. 111. Toxicity, c-mitosis and aneuploidy with 22
different compounds. Specific and unspecific mechanisms. Mutat. Res. (1987) 182: 135-154.

8) Butterworth KR, Gaunt IF, Heading CE, Grasso P, Gangolli SD. Short-term toxicity of n-amyl
alcohol in rats. Fd Cosmet. Toxicol. (1978) 41: 609-618.

9) 49 JECFAWHO Food Additives Series 40.

10) RIFM/FEMA database, Material information on amy! alcohol.
11) 14

12) Stofberg J, Grundschober F. Consumption ratio and food predominance of flavoring materials. Perf.
Flav. (1987) 12: 27-56.
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EU

16

14

11

0]

Isoamyl alcohol, 3-Methylbutanol

o

CsH120
88.15

CAS 123-51-3

(1)

ug/plate

mg/mL  =2=S9mix
ICR

S9mix

6

in vivo
4)

TA98, TA100, TAL535, TA1537, WP2uvrA
2)
CHL/IU
SOmix 24
500 1,000 2,000mgkg  /

5,000

0.90
3



)
Ash/CSE
500 1,000 mg/kg /

15 17
10%

no-untoward-effect level 1,000 mg/kg /

NOAEL 500 mg/kg
Wistar 20 53 56
2,000mg/kg  / %
Wistar 10 90
16,000 ppm 16,000 ppm
4,000 ppm

4,000 ppm 295 mg/kg / 16,000 ppm 1,431 mg/kg

©)

0 150

5)

0 1,000 4,000

NOAEL
/

International Agency for Research on Cancer (IARC) European Chemicals Bureau (ECB) U. S.

Environmental Protection Agency (EPA) National Toxicology Program (NTP)

0.1 mL/kg (80 mg/kg ) 2

8), 9), 10)
4)
10% JECFA PCTT
1995 2,194 g
1,581 H911), 12)
13)
1581 2,194 pg
95
14)
90 NOAEL 295 mgkg  / 1,581

2194pug/ |/ 50 kg 0.0316 0.0439
mgkg  / 6,720 9,335

2



11)

JECFA
JECFA 1996
1185 1,566 pg/ |/

1,800 ug/  /
11)
JECFA
6,720 9,335 90
1,000 1581 21949/
1,800 ug/  /
ALDH
1) ALDH
15) ALDH
90 1,000

1) TNO (1996) \Wolatile compounds in food. Ed. By L.M.Nijssen et.al. 7th.ed. Index of compounds.
TNO Nutrition and Food Research Institute. Zeist.
2) (2004)



3)
(2004)
4) (2004)

5) Carpanini FMB, Gaunt IF, Kiss IS, Grasso P, Gangolli SD. Short-term toxicity of isoamyl alcohol in
rats. Fd Cosmet. Toxicol. (1973) 11: 713-724.
6) Johannsen E, Purchase IFH. Kaffircorn malting and brewing studies. XXI: The effect of the fusel oils
of Bantu beer on rat liver. S. Afr. Med. J. (1969) 43: 326-328.
7) Schilling K, Kayser M, Deckardt K, Kuttler K, Klimisch HJ. Subchronic toxicity studies of
3-methyl-1-butanol and 2-methyl-1-propanol in rats. Hum. Exp. Toxicol. (1997) 16: 722-726.
8) Gibel W, Lohs Kh, Wildner GP. Experimental study on carcinogenic activity of propanol-1,
2-methylpropanol-1, 3-methylbutanol-1. Arch. Geschwulstforsch. (1975) 45: 19-24.
9) Synder R. (ed.) Ethyl browning’s toxicity and metabolism of industrial solvents. Second edition. \ol.
3 Alcohol and esters. New York, Elsevier, 125 (1992).
10) American conference of governmental industrial hygienists, Inc. Documentation of the threshold limit
values and biological exposure indices. 6 ed. \Vol. I, I1, 111. Cincinnati OH: ACGIH, 812 (1991).
11) 46 JECFA Drafted by FEMA, Unpublished.
12) RIFM/FEMA database, Material information on isoamyl alcohol.
13) 14

14) Stofberg J, Grundschober F. Consumption ratio and food predominance of flavoring materials. Perf.
Flav. (1987) 12: 27-56.

15) Yoshida A, Huang I-Y, Ikawa M. Molecular abnormality of an inactive aldehyde dehydrrogenase
variant commonly found in Orientals. Proc. Natl. Acad. Aci. U. S. A. (1984) 81: 258-261.
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