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Table 1. Different fermentation sources for foxtail millet wine-making.
Mash Compositions Glutionou millet  Non-Glutinous millet Millet + Rice Millet+ Barley
Primary cereals GM?Y 600g NG. M2 600 g GM. 540 g GM. 540g
mesh rice 60 g parley 60g
(20%) kukja Ng 90g Ng N0g
water 1,200 m/ 1,200 m/ 1,200 mi 1,200 m/
Main cereals GM. 2400g NG. M. 2400 g GM. 2,160 g GM. 2160¢g
mesh rice 240 g barley 240 g
(80%) kukja 360g 360 g 360g 360 g
water 4,800 m/ 4,800 m/ 4,800 m/ 4,800 m/

1) G. M: Glutinous miller
2) NG. M: Non-glutinous millet
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Table 2. Chemical compositions of cereals({%).
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Fig. 1. Changes of mash temperature during ferme-
ntation.

Cereals

Moisture Carbohydrate Crude Crude Crude fat Ash

(non-fibrous) fibre protein
Nonglutinous foxtail millet 13.21 72.58 0.40 941 3.08 1.32
Glutinous foxtail millet 13.25 71.27 043 10.28 347 1.28
Rice 12.76 78.02 0.30 7.74 0.62 048
Barley 13.77 73.21 0.60 9.88 135 0.65
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Fig. 2. Ethanol production according to water addi-
tion ratio.

Table 3. Sugars composition of fermentation broth
after 24 hr.

Glutinous  Glutinous millet(90%)
millet(100%) + Rice(10%)
Xylose 0.211% 0.207%
Glucose 5.382 4.364
Maltose 1.300 1.027
Oligosaccharide 0.206 0.362

Table 4. Chemical compositions of foxtail millet wine.
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Fig. 3. Ethanol production and sugar consumption
during fermentation.

¥—%, Ethanol (GM); OO0, Ethanol (GM+Rice);
x—x, Sugar (GM); <¢—<, Sugar (GM+Rice).
GM is wine made with glutionous millet, and GM+
Rice is wine made with 90% glutinous millet and 10%
rice as hrewing materials.

Fermentation Glutinous Nonglutinous Millet(90%) Millet(90%)
source millet(100%) millet(100%) + Rice(10%) + Barley(10%)
Density 0.992 0.991 0.992 0.992
pH 3.80 3.75 3.90 3.88
Ethanol (15°C, v/v%) 13.0 134 14.3 14.0
Total acidity 0.49 0.53 0.47 0.55
as succinic acid(%)
Volatile acid 0.03 0.05 0.04 0.05
as acetic acid(%)
Extracts 4.18 4.70 449 444
Total sugar(mg/100 mi) 1298.0 1050.0 1105.0 1098.0
Reducing sugar(~) 26.0 238 22.6 23.8
Methanol (v/v%) Trace Trace Trace Trace
fusel oil (v/v%) 0.03 0.04 0.02 0.03
Turbidity(ODeg) 0.07 0.09 0.05 0.08
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Fig. 4. pH changes during fermentation.
*—%, Glutinous millet; O—0, G. Millet+ Rice

Table 5. Organic acid contents of different foxtail
millet wine(%)

Organic acid Malic acid Lactic and Succinic
tartaric acid acid

Glutious 0.12 0.21 0.04

millet(100%)

Nonglutinous 0.13 0.27 0.06

millet(100%)

Millet(90%) + 0.11 0.24 0.04

Rice(10%)

Millet(90%)+ ~ 0.13 0.30 0.07

Barley(10%)

A e Bdge 8oz BHEaRy|d AR H4FS
o L FAFTEE FR3E Ao ¥xds

7B7b FREdon, ofF St F7behe A ¥l
o. pHe} Aege) wispyh Basrles e 4
E fAshe Ao Hol 3l A g o) dart
& ¢ F %L, & E8ATH AR FEA G
pHe} Atmel Wt gastAl A=A

¥ & 32 ofN

FHolFo YEEs

Fzdd we FHE=E Aol7h Ao, Az
ST, B 9ET, BEd 8, 2 E8T £o2
FReE7t SUHEIe T, xRS 0%E A% 2
A2 A 4 14359 140%2 FE3ATh F4
FEE AT UmA FEo] diide FHEEE 11

v} AES 2% T 4PENE ANEL 3 A

Table 6. Carbohydrate contents of different foxtail
millet wine(%).

Carbohydrate Xylose Glucose Maltose Oligosacc-

harides
Glutious 0.345 0.009 - 0.032
millet(100%)
Nonglutinous  0.220 - - 0.072
millet(100%)
Millet(90%)+ 0.315 0.023 0.006 0.184
Rice(10%)
Millet(90%)+ 0.252 0.021 — 0.135
Barley(10%)

Table 7. Sensory evaluation of foxtail millet wine.

Sample*  Color Taste  Flavor Total
evaluation

115 2.59 2.85 2.56 2.74

125 474 344 3.70 4.1

135 3.06 3.37 2.70 3.11

*115: Millet wine made with 100% nonglutinous mil-
let

125: Millet wine made with 90% glutinous millet and
10% rice

135: Millet wine made with 90% glutinous millet and
10% barley
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Zymological characteristics of Cheju folk wine made of foxtail millet
Jeong-Sam Koh, Young-Taek Yang, Young-Hwan Ko* and Yeung-Joo Kang* (Department
of Agricultural Chemistry, *Department of Food Technology, Cheju National University,

Cheju 690-756, Korea)

Abstract : In order to brew foxtail millet wine, a folk wine of Cheju, properties of raw
materials, optimum brewing conditions were inveatigated. Carbohydrate and crude fat con-
tent of glutinuous foxtail millet are 71.27% and 3.47%, respectively. Since the ratio of
water to steamed millet and ethanol concentration of wine showed negative correlation,
less than 250% water had to added to steamed millet to maintain ethanol concentration
in wine above 13%, Sugar consumption and ethanol production increased rapidly for the
first 2 days, and main fermentation was done in 4 days. Ethanol concentrations were 13.0~
13.4% when foxtail millet was used, and they were 14.0~14.3% for the mixture substrates
of 90% millet and 10% rice or barley. Organic acids in millet wine were lactic acid, malic
acid and succinic acid. The residual carbohydrates after fermentation were mainly xylose
and oligosaccharides. A trace of methanol was detected in millet wine. The content of
fusel oil was low, while the concnetration of organic acids was high. Optimum conditions
for millet wine-making were as follows. Glutinuous foxtail millet with 10% rice as fermenta-
tion source need to be soaked in water and steamed for enough time. Water was added
to steamed millet with the ratio of 2 : 1. The resulting mixture was stimultaneously saccha-
rified and fermented by Aspergillus oryzae and Saccharomyces cevevisiaze IAM 4274 at 20°C
for a week. Millet wine was prepared after filtering fermented broth while pressing for

a week.



