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Fermentation Characteristics of Rice-Grape Wine
Fermented with Rice and Grape
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Fermentation characteristics of rice-grape wine with different mixing ratios of rice and grape, rice one vs. grape
five (Exp.1), rice two vs. grape five (Exp.2), rice five vs. grape five (Exp.3), and rice five and grape two (Exp.4),
were investigated. Final alcohol contents of Exp.4, Exp.3, Exp.2, and Exp.1 were 18.4, 16.0, 14.9, and 12.9%,
respectively. Final alcohol content increased with increasing amount of rice. Acidity of four experiments ranged
pH 3.4-3.92, and total acidity was 0.52-0.74%. Exp.4, Exp.3, Exp.2, and Exp.1 gave a values of 8.76, 12.77, 12.88,
and 23.96, respectively. When different mixing methods were applied to Exp.1, the resulting final alcohol contents
of Exp.6 (grape musts periodically added after rice fermentation), Exp.7 (rice and grape simultaneously added
and fermented), and Exp.8 (rice added after grape must fermentation) were 2.3-3.2% lower than that of Exp.1
(grape must added after rice fermentation), and total acidity was 0.72-0.74%. Sensory evaluation comparing
conventional red wine and rice-grape wine of Exp.1 showed rice-grape wine was preferred in taste.
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Table 1. Rice-grape wine fermentation experiments in accordance
with different mixing ratio of rice and grape

Mixing ratio of rice and grape

Experiment
Rice Grape
1 1 5
2 2 5
3 5 5
4 5 2
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Fig. 1. Changes in alcohol content of rice-grape wine during
fermentation at 25°C according to different mixing ratio of rice
and grape.

Exp.1 was fermented in accordance with the ratio of rice one and
grape five. Exp.2 was fermented in accordance with the ratio of rice
two and grape five. Exp.3 was fermented in accordance with the ratio
of rice five and grape five. Exp.4 was fermented in accordance with
the ratio of rice five and grape two.
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Fig. 2. Changes in sugar content of rice-grape wine during
fermentation at 25°C according to different mixing ratio of rice
and grape.

Symbols were referred to Fig. 1.
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Fig. 3. Changes in reducing sugar content of rice-grape wine
during fermentation at 25°C according to different mixing ratio
of rice and grape.

Symbols were referred to Fig. 1.
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Fig. 4. Changes in pH of rice-grape wine during fermentation at

25°C according to different mixing ratio of rice and grape
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Fig. 5. Changes in total acidity of rice-grape wine during
fermentation at 25°C according to different mixing ratio of rice
and grape.

Symbols were referred to Fig. 1.
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Table 2. The number of viable yeast cells (cfu/mL) presented in rice-grape wine fermentation in accordance with different mixing ratio

of rice and grape

(unit: 1 X107

Fermentation time (day)

Experiment
0 1 2 3 4 5 6 7 8 9
1 4 9 21 18 16 15 15 13 13 13
2 3 7 18 7 6 5 4 5 5
3 4 7 17 6 5 5 4 3 2 1
4 2 6 15 8 4 4 3 2 1
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Table 3. Color of rice-grape wine after fermentation in
accordance with different mixing ratio of rice and grape

Hunter color values

Experirent
L a b
1 79.75 23.96 21.01
2 83.04 12.88 23.56
3 88.93 12.77 16.70
4 89.95 8.76 25.47
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Fig. 6. Changes in alcohol content of rice-grape wine during
fermentation at 25°C according to different fermentation
method.

Exp.1 was fermented in accordance with the ratio of rice one and
grape five. It is that grape was added after rice fermentation. Exp.6
was fermented in accordance with the ratio of rice two and grape
five, It is that grape were added five times periodically. Exp.7 was
fermented in accordance with the ratio of rice five and grape five, It
is that rice and grape were simultaneously fermented. Exp.8 was
fermented in accordance with the ratio of rice five and grape two, It
is that rice was added after grape fermentation.
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Fig. 7. Changes in sugar content of rice-grape wine during

fermentation at 25°C according to different fermentation method.
Symbols were referred to Fig. 6.
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Fig. 8. Changes in reducing sugar content of rice-grape wine
during fermentation at 25°C according to different fermentation
method.

Symbols were referred to Fig. 6.
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Fig. 9. Changes in pH of rice-grape wine during fermentation at
25°C according to different fermentation method.
Symbols were referred to Fig. 6.
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Fig. 10. Changes in total acidity of rice-grape wine during
fermentation at 25°C according to different fermentation method.
Symbols were referred to Fig. 6.
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Table 4. The number of viable yeast cells (cfu/mL) presented in rice-grape wine fermentation in accordance with different fermentation

method of rice and grape

(unit: 1 X 107)

Fermentation time (day)

Experiment
0 1 2 3 4 5 6 7 8 9
1 4 9 21 18 16 15 15 13 13 13
6 1 7 30 14 14 9 9 9 5 2
7 1 7 8 20 26 20 18 15 13 12
8 5 9 11 15 9 19 12 9 6 6
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Table 5. Color of rice-grape wine after fermentation in
accordance with different fermentation method of rice and

grape

Hunter color values

Experiment
L a b
1 79.75 23.96 21.0t
6 81.38 23.73 20.75
7 82.31 20.54 20.13
8 86.73 15.17 19.80
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Table 6. Sensory evaluation of red wine and rice-grape wine after fermentation

Preference"
Classification
Color Flavor Taste Overall preference
Red wine 430x0.16 38510.15 3.15+0.20 3.70£0.12
Rice-grape wine 3.251+0.20 3.00£0.19 3.65+0.19 350+0.18
"Preference is represented 5 -point hedonic scale: dislike extremely (1); like extremely (5).

Values are average T standard deviation.
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