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Table 1. Volatile compounds of Takju by GC and GC-MS using non-polar column

Volatile compound

Volatile compound

Alcohols
2-Methyl-1-propanol(1)
3-Methyl-1-butanol(4)
3-(Methylthio) -1-propancl(1)
Phenylmethanol(2)
5-Nonanol(2)
2-Phenylethanol(4)
1H-indole-3-ethanol(2)

Acids

Acetic acid(4)
2-Hydroxy-4-methylpentanoic acid(1)
2-Hydroxy-pentyl propancic acid(2)
Phenyl acetic acid(2)

Ethyl benzoic acid(1)
2-Hydroxy-3-phenyl propanoic acid(1)
Plumbagic acid(4)

Tridecanoic acid(1)

Hexadecanoic acid(2)

2-Methylpropyl octadecanoic acid(1)

Aldehydes
4-Methoxy benzaldehyde(2)

Alkanes

2-Methyl butane(1)

3-Methyl pentane(1)

1,1-Diethoxy ethane(2)
2.24-Trimethyl hexane(2)
1,8-Diaza-29-diketocyclotetradecane(1)

Ketones
5-Pentyl-2(3H)-dihydro furanone(2)

Esters

Acetic acid, ethyl ester(4)

Propanoic acid, ethyl ester(1)

Acetic acid, butyl ester(1)

Acetic acid, 3-methylbuty! ester(4)

Hexanoic acid, ethyl ester(1)

Butanedioic acid, diethyl ester(3)

Butanedioic acid, monomethyl ester(1)

Acetic acid, 2-phenylethyl ester(3)

Ethyl 2-benzimidazole-carbamate(1)

1,2-Benzenedicarboxylic acid, dibutyl ester(4)

Hexadecanoic acid, ethyl ester(3)

1,2-Benzenedecarboxylic acid, di-2-ethylhexyl
ester(2)

9-Octadecencic acid(Z)-, ethyl ester(1)

Linoleic acid, ethyl ester(2)

Hexanedicic acid, dioctyl ester(2)

Benzenes

Ethyl benzene(4)
1,3-Dimethyl benzene(2)
1-Ethyl-3-methyl benzene(1)
1,24-Trimethy! benzene(1)

Phenols

4-Ethyl-2-methoxy phenol(1)
4-Methoxymethyl phenol(2)
2,6-di-tert-butyl-4-methyl phenol(4)

Others

Ethanethicamide(2)

Styrene(1)

Diethyl sulfide(1)

Ethyltetramethyl cyclopentadiene(1)

Compound non-identified(4)
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Table 2. Volatile compounds of Takju prepared from different Nuruks
Volatile compound Volatile compound
Alcohols Esters
Ethanol(5) Acetic acid, ethyl ester(5)

1-Propanol(5)
2-Methyl-1-propanal(5)
1-Butanol(5)
3-Methyl-1-butancl(5)
1-Pentanol(4)
1-Hexanol(5)
3-Ethoxy-propanol(5)
1-Heptanol(5)
2,3-Butanediol(D,L) (5)
3-Methyl-2-hexanol(5)
2,3-Butanedoil(meso) (5)
3-Methyl-2-hexanol(3)
2.3-Butanediol(meso) (5)
1,2-Propanediol( (5)
4-Methyl-2-hexanol(3)
Benzeneethanol(5)
1-Dodecanol(5)
2-Methyl-hexanol(1)
1,2,3-Propanetriol(5)
Ethanol,2,2-oxy, bis-dipropanoate(5)
1-Phenyl-1,2-ethanediol (4)

Acids

Acetic acid(5)

Butanoic acid(5)
3-Methyl butanoic acid(5)
Pentanoic acid(5)
Hexanoic acid(5)

Octanoic acid(5)

Benzoic acid(2)

Pheny! propanoic acid(5)
Ethyl benzoic acid(5)
1,2-Benzenedicarboxylic acid(5)

Others
4-Hydroxy-3-hexancne(4)
Butyrolactone(5)
3-Methylthio-1-propanone(5)
N-Methyl octane amine(2)
2-Ethyl phenol(3)
N-(2-Phenylethyl)acetamide(2)

Propanoic acid, ethyl ester(5)

Acetic acid, n-propyl ester(5)

Butanoic acid, ethyl ester(5)

Isoamy! formate(3)

Hexanoic acid, ethyl ester(5)

Propanoic acid, 2-hydroxy, ethyl ester(5)
Octanoic acid, ethyl ester(5)

Nonanoic acid, ethyl ester(1)

Pentanoic acid, 2-hydroxy, 4-methyl ethyl ester(4)
Succinic acid, diethyl ester(5)

2-Oxo, propanoic acid, ethyl ester(5)

Acetic acid, 2-phenyl ethyl ester(5)

1-Butanoic acid, 3-methyl, buthyl ester(5)
Benzeneacetic acid, 2-prophenyl ester(5)
Decandic acid, ethyl ester(1)

Benzeneacetic acid, 4-methyl, phenyl ester(4)
Butanoic acid, monoethyl ester(5)

Benzeneacetic acid, @-hydroxy, ethyl ester(4)
Ethanedidoic acid, diethyl ester(5)
1,2-Benzenedicarboxylic acid, diprophenyl ester(3)
Methyl phenidater(5)

Benzene acetic acid, 4-acetyloxy, 3-methyl ethyl ester(5)

Aldehydes
Acetaldehyde(5)

Isobutyl aldehyde(5)
Furfural (5)
Benzaldehyde(5)

p-Ethyl benzaldehyde(5)
o-Ethoxy benzaldehyde(5)
3-Methoxy benzaldehyde(4)
3-Phenyl 2-propanal(3)
p-Ethoxy benzaldehyde(4)
Benzaldehyde, 3-(phenylmethoxy)(4)

Compound non-identified(5)
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Table 3.

Volatile flavor components in the traditional Korean Nuruk

produced by Asp. oryzae NR 3-6 and Pen. expansum NR 7-7.

Volatile compound

Polar compound
1-Butanol, 3-methyl-
Cyclohexasiloxane, dodecamethyl-

Nonpolar compound
Undecane
Dodecane
Dodecane, 2,6,11-trimethyl-
Tridecane
Dodecane, 1-fluoro-
Undecane, 4,7-dimethyl-
Cyclohexasiloxane, dodecamethyl-
Undecane, 3,8-dimethyl-
1-Heptadecanamine
Tetradecane
2,5-Cyclohexadiene-1,4-dione

Tetradecane, 3-methyl-

Pentadecane

Hexadecane

Heptadecane

Octadecane

Isopropyl myristate

Pentacosane

1,2-Benzenedicarboxylic acid, butyl 2-me
Bis(2-ethylhexyl) phthalate

Cyclotrisiloxane, hexamethyl-
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Table 4. Chemically neutral aroma components of rice-koji.
Neutral aroma component
Alcohol
Ethyl alcohol n-Butyl alcohol n~Hexyl alcohol
n-Propyl aloohol i-Amyl alcohol n~Octyl alcohol
i-Butyl alcohol n-Amyl alcohol B-Phenethy! alcohol
Ester
Ethyl acetate i-Butyl carproate 1-Butyl caprate
n-Propyl acetate Ethyl lactate i~Amyl caprate
Ethyl n-propionate Ethyl n-cartylate Ethyl benzoate
i-Butyl acetate i—~Amyl n-caproate Diethyl succinate
Ethyl n-butyrate i-Butyl n-caprylate Diethyl fumarate
i~Amyl acetate Diethyl malonate Phenethyl acetate
Ethyl n-caproate Ethyl n-caprate Ethyl laurate

n-Hexyl acetate

i~Amyl n-caprylate

Acetaldehyde i-Butyl aldehyde
Propion aldehyde n-Butyl aldehyde
Acetone Diacetyl

Carbonyl compound

n-Valeric aldehyde
n-Caproic aldehyde
Acetoin
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Fig. 1. Pathways for isoamyl alcohol production,
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Fig. 2. Model of ethyl caproate pathway.,
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