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Abstract

This study is to develop wine with germinated brown rice and red pepper (Capsicum annuum) and to make
effective use of the rice and red pepper. The results of alcohol fermentation were as follows. pH 5.5 was decreased
to 4.5~5.1 during fermentation. The total acidity was changed from 0.56% in initial fermentation to 0.96~1.42%
in after fermentation. Reducing sugar was changed from 0.27% in initial fermentation to 1.33~1.40% at the
end of the fermentation. The ethanol content was 16.6~17.0% at the end of the fermentation. The addition of
10~50% red pepper did not have influence on the fermentation. From Hunter’'s L, a, and b values, a (redness)
and b (yellowness) value were increased according to content of red pepper addition. The major volatiles were
ethyl acetate, 1-propanol, 2-methyl-1-propanol, 3-methyl-butanol and benzeneethanol. Capsaicin content in
the samples of red pepper addition was the highest in 50% and the lowest in 10%. In sensory evaluation, the
wine with 20% red pepper had the highest acceptance scores in all of the properties examined than those of

other samples.
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Fig. 1. Changes in pH during fermentation with germinated
brown rice and red pepper. Control: germinated brown 100%
wine, 10%: red pepper 10% wine, 20%: red pepper 20% wine, 30%:
red pepper 30% wine, 40%: red pepper 40% wine, 50%: red pepper
50% wine.
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Fig. 2. Changes in total acidity during fermentation with
germinated brown rice and red pepper. Control: germinated
brown 100% wine, 10%: red pepper 10% wine, 20%: red pepper
20% wine, 30%: red pepper 30% wine, 40%: red pepper 40% wine,
50%: red pepper 50% wine.
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Fig. 3. Changes in reducing sugar during fermentation with
germinated brown rice and red pepper. Control: germinated
brown 100% wine, 10%: red pepper 10% wine, 20%: red pepper
20% wine, 30%: red pepper 30% wine, 40%: red pepper 40% wine,
50%: red pepper 50% wine.
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Fig. 4. Changes in ethanol content during fermentation with
germinated brown rice and red pepper. Control: germinated
brown 100% wine, 10%: red pepper 10% wine, 20%: red pepper
20% wine, 30%: red pepper 30% wine, 40%: red pepper 40% wine,
50%: red pepper 50% wine.
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Table 1. Changes in color during fermentation with germinated brown rice and red pepper

Fermentation time (day)

Sample” 2 days 8 days 2 days 8 days 2 days 8 days
L? a b

Control 64.72+1.33Y 68.72+0.22 0.73+0.04 0.01+0.02 19.42+0.12 26.38+0.08
10% 69.78+2.29 63.78+0.16 3.06+0.05 10.24+0.07 25.36+0.43 42.99+0.20
20% 51.33+0.97 53.03+£0.76 10.87+0.04 18.84+0.08 39.260.20 53.47+0.43
30% 43.99+5.07 47.46+0.50 13.51+0.91 24.48+0.17 43.83+3.50 62.51+0.56
40% 56.84+1.93 54.28+1.22 9.47+0.12 22.51+0.29 41.81+0.80 62.45+0.98
50% 48.26+0.97 43.32+0.64 22.05+0.14 28.13+0.23 55.15+0.41 67.06+0.80

DControl: germinated brown 100% wine, 10%: red pepper 10% wine, 20%: red pepper 20% wine, 30%: red pepper 30% wine, 40%:

red pepper 40% wine, 50%: red pepper 50% wine.
D1 . . .

“L: lightness, a: redness, b: yellowness.

IValues are mean+SD (n=3).
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Table 2. Changes in volatile compounds during fermentation with germinated brown rice and red pepper (ppm)
c ds Sample” Fermentation time (day)

ompounds (%) 0 1 2 3 4 5 6 7 8

Control 42.6 719 171.7 229.3 262.1 312.9 353.3 329.9 337.5

10 42.6 69.2 180.2 224.4 288.6 399.5 291.2 349.8 426.2

Ethyl acetate 20 42.6 49.1 165.0 293.5 279.9 386.3 355.7 325.7 489.3

30 42.6 51.9 189.1 236.4 270.3 335.6 3255 376.3 417.2

40 42.6 80.8 187.2 328.3 261.5 331.2 360.7 411.1 391.3

50 42.6 69.2 160.1 315.7 255.6 280.8 368.5 403.0 383.1

Control - - - - 74.4 775 88.1 815 83.7

10 - - - - 80.5 88.7 69.4 78.7 95.8

1-Propanol 20 - - - - 73.1 82.2 79.2 674 103.9

30 - - - - 80.5 87.1 79.3 84.1 93.8

40 - - - - 63.2 61.8 67.5 89.8 62.4

50 - - - - 63.0 59.8 64.3 77.0 915

Control - - - - 1235 246.0 297.1 66.0 230.2

10 — — — — 248.4 271.1 188.0 237.7 128.4

2-Methyl-1- 20 - - - - 485 168.2 1715 148.6 106.3

propanol 30 - - - - 132.0 385 156.0 60.5 43.2

40 — — — — 140.1 131.3 162.1 915 159.2

50 - - - - 139.3 123.0 152.0 46.7 40.4

Control 28.1 400.1 536.2 465.6 429.8 445.0 512.2 445.4 459.8

10 28.1 390.6 568.0 453.1 465.5 497.1 365.7 452.0 495.5

3-Methyl- 20 28.1 358.2 555.0 249.7 298.6 329.1 299.9 262.3 357.1

1-butanol 30 28.1 350.8 609.7 269.2 325.3 342.8 316.5 340.6 370.1

40 28.1 495.8 576.0 212.6 238.5 242.4 261.0 330.6 253.7

50 28.1 259.9 459.4 216.0 238.7 215.0 260.1 263.1 360.3

Control - - - - 12.5 4.3 5.1 7.3 7.1

10 - - - - 4.6 4.0 3.8 105 12.3

Benzeneethanol 20 — — — — 15 1.1 1.1 2.4 20.4

30 - - - - 1.2 3.0 2.2 55 49

40 - - - - 0.9 0.9 14 124 1.3

50 - - - - 1.6 1.2 1.7 2.7 3.0

DControl: germinated brown 100% wine, 10%: red pepper 10% wine, 20%: red pepper 20% wine, 30%: red pepper 30% wine, 40%:

red pepper 40% wine, 50%: red pepper 50% wine.
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Fig. 5. Changes in capsaicinoids during 2nd stage fermenta-
tion with germinated brown rice and red pepper. Control: ger—
minated brown 100% wine, 10%: red pepper 10% wine, 20%: red
pepper 20% wine, 30%: red pepper 30% wine, 40%: red pepper
40% wine, 50%: red pepper 50% wine.
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Table 3. Sensory quality of germinated brown rice wine added with red pepper

Sample” Color Flavor Sweet taste Sour taste Pungency Overall taste

Control 5.8 6.7 7.3 5.7 43" 6.2°
10% 5.4 6.8 6.9 5.7 4.8 6.4
209% 5.9 6.4 6.3" 5.3° 58" 7.2
30% 6.1 6.2 46° 47 6.0° 5.8
40% 6.2 48™ 4.4 5.1° 5.0° 47"
50% 6.3 A7 48> 49 46 46°

F-value 0.19 2.35" 483" 0.71 0.88 10.92*

YControl: germinated brown 100% wine, 10%: red pepper 10% wine, 20%: red pepper 20% wine, 30%: red pepper 30% wine, 40%:

red pepper 40% wine, 50%: red pepper 50% wine.

Scores of attributes evaluated by very poor (1 point) to very good (9 point).
*“Different superscripts within a column indicate significantly different by Duncan’s multiple range test. p<0.05, “p<0.01.
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