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ABSTRACT

Distilled liquor was obtained by solid-state fermentation of domestic Sorghum bicolar L. (Cheongpung) and its characteristics
were investigated. The moisture content of the solid-state fermented product was 45.04%, and its pH and the alcohol content
were 5.51 and 4.59%, respectively. The organic acid content of the solid-state fermented product contained 29.79 mg/100 mL
and 14.08 mg/100 mL of acetic and succinic acids, respectively, followed by ascorbic, propionic, malic, and formic acids.
The distillation yields of the solid-state fermented products for atmospheric and vacuum distillation were 80.53% and 63.96%
respectively. Furfural content, a component that confers a burning odor, was 1.89 times higher for atmospheric than vacuum
distillation. On the other hand, acetaldehyde and ethyl butyrate contents were not significantly different for the two distillation
methods. However, ethyl acetate concentrations for atmospheric and vacuum distillations were 210.77 and 87.90 mg/L
respectively and ethyl caproate concentrations were 231.14 mg/L and 0, respectively.
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Table 1. Comparison of distillation characteristics of sorghum mash prepared under two distillation methods through

solid-state fermentation

Distillation Operation Distillation Alcohol Volatile acidity Furfural
method time (min) yield (%) (%) (% acetic acid) (OD 275)
Atmospheric
40 80.53 40.13£2.12 0.10+0.01 1.06+0.00
(760 mmHg)
Vacuum
2 . 26.56+1.02 .12+0.01 .56+0.
(110 ) 7 63.96 6.56=1.0: 0.12+0.0 0.56+0.00
t-value - - 10.01 —2.83 612.02
p-value - - 0.004"™ 0.200 0.000"™"
All values are meantS.D. (n=3). =~ p<0.01, ™ p<0.001.
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Table 2. Physicochemical properties of sorghum mash prepared through solid-state fermentation

. Acidity Amino acidity Reducing sugar
0, 0, 0,
Moisture (%) pH Alcohol (%) (% acetic acid) (% glycine) %) Total sugar (%)
45.04+0.21 5.51+0.03 4.59+0.01 0.09+0.00 0.15+0.00 6.21+0.13 15.48+0.00

All values are meant.S.D. (n=3).
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Table 3. Organic acid content in sorghum mash prepared through solid-state fermentation

Organic acid concentration (mg/100 mL)

Formic acid Lactic acid Acetic acid Citric acid

Succinic acid Malic acid  Propionic acid Ascorbic acid

5.60+0.49 ND 29.79+0.75 ND

14.08+0.33 6.22+0.14 9.17+0.74 10.79+0.24

All values are meantS.D. (n=3). ND: not detected.
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Table 4. Contents of volatile compounds in the distillate(alcohol 25%, v/v) of sorghum mash obtained through the two

distillation methods

Concentration (mg/L)

Compounds Distillation method
t-value p-value
Atmospheric (760 mmHg) Vacuum (110 mmHg)

Acetaldehyde 92.97+2.03 69.42+0.24 —19.96 0.000™"
Ethyl acetate 210.77+2.23 87.90+0.30 —29.42 0.000""
Ethyl butyrate 176.501.57 164.490.14 -13.18 0.005"
Ethyl caproate 231.41+1.41 ND —32.98 0.000™"
Ethyl lactate ND ND - -
Ethyl palmitate ND ND - -
Ethyl nonanoate 4.26+0.18 1.86+0.03 —22.15 0.000”"
Acetic acid 16.28+0.34 20.22+0.67 9.03 0.003™
Propionic acid ND ND - -
Butyric acid 48.99+0.20 ND —418.02 0.000""
Isovaleric acid ND ND - -
Valeric acid ND ND - -
Hexanoic acid ND ND - -
a-Terpineol ND ND - -
Linalool 12.1240.37 5.79+0.17 —26.84 0.000""
Nerol ND ND - -
Geraniol ND ND - -
[3-Damascenone ND ND - -
1-Butanol ND ND - -
1-Propanol 168.87+0.94 157.210.14 —-21.24 0.002™
3-Methyl-1-butanol 260.63+3.09 218.01+1.51 —-10.18 0.000""
Methyl mercaptan 6.62+0.38 10.02+0.37 11.114 0.000""
Furfural 15.95+0.81 25.88+2.19 7.381 0.002™

All values are meantS.D. (n=3). ND: not detected. ~* p<0.01,

™ p<0.001.
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