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Abstract

Volatile components in non-sterilized Yakju and heat-sterilized Yakju were analyzed using static head space
technique by gas chromatograph (GC). In non-sterilized Yakju, ten components were isolated from the head-
space including four alcohols, one aldehyde, one ester and an organic acid. Ethyl alcohol was the predomi-
nant volatile component with the concentration of 6,239 ppm, and this amount reached up to 97% of total
volatile compounds in Yakju. In addition to ethyl alcohol, ethyl acetate, iso-amyl alcohol, acetaldehyde, iso-
butyl alcohol and n-propyl alcohol were also detected in the range of 10-80 ppm. After the sample was heat-
sterilized either at 50°C, 60°C, 70°C, or 80°C, the contents of the volatile components were not greatly
affected in the comparison with the non-sterilized Yakju. However, the ratio of major volatile compounds of
fusel oils formed through the heat treatment of Yakju were changed as followes; iso-amyl alcohol, iso-butyl
alcohol, and n-propyl alcohol were proportionated by 23 :8:5 in non-sterilized Yakju, whereas 10:6:5 in

heat-sterilized Yakju at over 70°C.
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Table 1. GC operating conditions for the analysis of fla-
vors in Yakju

Table 2. Gas chromatographic parameters for the volatile
compounds

Type Hewlett Packard 6890 GC system
HP Innowax
Column (25 m X 0.2 mm ID X 0.25 pm film
thickness)
Detector FID (Flame lonization Detector)
Carrier gas H,
Split ratio 10to 1

Injection volume 1 mL

Injector temp.  210C

Injector pressure 6.1 psi

Detector temp.  210C

Initial temp.: 40°C, Initial holding time:
5 min

Rate: 5°C/min

Final temp.: 200°C, Final holding time: 5
min

Oven temp.
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Standard chemicals point time Rgtention
©C) (min) index
Acetaldehyde 21 2.05 700
Acetone 56 2.60 812
Ethyl acetate 77 3.30 876
Methyl alcohol 65 3.66 900
Iso-propyl alcohol 82 4.03 928
Ethyl alcohol 78 4.15 933
Diacetyl 88 5.12 983
Sec-butyl Alcohol 98 6.44 1021
1-propy! Alcohol 97 6.86 1023
n-butyl acetate 125 7.82 1045
Hexanol 157 8.05 1052
Iso-buty! alcohol 108 8.50 1058
1-butyl alcohol 118 10.17 1082
Formaldehyde 96 12.08 1206
Iso-amy! alcohol 130 12.13 1210
1-heptyl alcohol 176 18.96 1436
Acetic acid 118 19.21 1441
Sec-phenylethyl alcohol 104 27.14 -
2-ethyl Hexanoic acid 228 30.16 -
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Fig. 1. Gas chromatogram of volatile components in non-
sterilized Yakju. 1: acetaldehyde, 2: ethyl acetate, 3: ethyl
alcohol, 4: n-propanol, 5: iso-butyl alcohol, 6: iso-amyl
alcohol, 7: 1-heptanol, 8: acetic acid.
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Table 3. Quantity of volatile compounds in non-sterilized
Yakju

Volatile compounds

Concentration (ppm)”

Acetaldehyde 35
Ethyl acetate 75
Ethy! alcohol 6,239
n-propyl alcohol 11
Iso-butyt alcohol 16
Iso-amyl alcohol 46
1-heptanol® 500
Acetic acid 2

Yppm: part per million.
YInternal standard.
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Fig. 2. Gas chromatogram of volatile components in heat sterilized Yakju at various teperatures. A: 50°C, B: 60°C, C:
70°C, D: 80°C, 1: acetaldehyde, 2: ethyl acetate, 3: ethyl alcohol, 4: n-propanol, 5: iso-butyl alcohol, 6: iso-amyl alcohol, 7: 1-

heptanol, 8: acetic acid.
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Table 4, Relative peak areas calculated from gas chroma-

tograms of major flavor compounds in heat-sterilized
Yakju

Relative peak area (%)
Compounds R
P Non- g0 6orc 70°C 80°C
heated
Acetaldehyde 18 18 15 18 23
Ethyl Acetate 38 36 26 46 42
n-propyl alcohol 5 6 6 5 5
Iso-butyl alcohol 8 9 9 6 6
Iso-amyl alcohol 23 20 25 9 11
Acetic acid 1 1 1 - -
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