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Quality Characteristics on Traditional Wines Made from Pigmented Rice
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Abstract

This study compared quality characteristics of traditional wine made with white rice of Samkwang and pigmented rice of heugjinmi,
joeunheugmi, and heugjinju cultivars. After 10 days fermentation period, the pH was in the range of 4.52~4.71. It was higher in
pigmented rice than in white rice. Total acidity was 0.50~0.74%. It was also higher in pigmented rice than in white rice. Regarding
sugar content, white rice samgkwang had the highest sugar content at 17.40 °Brix and pigmented rice had sugar contents in the
range of 13.17~14.93 °Brix. Regarding reducing sugar, white rice samgkwang had the highest content while heugjinmi pigmented
rice had the lowest content. Alcohol concentrations of traditional wine were in the range of 15.0~15.6%. White rice samgkwang
and pigmented rice heugjinju cultivars had the highest alcohol concentrations. Traditional wine made from white rice and samgkwang
had the highest lightness value at 53.40. For wine made from pigmented rice cultivars, lightness values ranged from 31.91 to 38.33.
Pigment wine made from Heugjinmi had the highest redness value at 8.08 and the highest yellowness value at 6.39. Major aroma
components produced in large amounts of fermented liquor were ethyl acetate, isobutyl alcohol, 2,6-dimethyl-4-heptanone, and isoamyl
alcohol.

Key words: pigmented rice, white rice, quality characteristic, traditional wine, aroma compound
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Table 1. Changes in pH and total acidity during fermentation periods of white and pigmented rice wine

Fermentation periods (days)

Cultivar
0 2 4 6 8 10
Samkwang ~ 5.10£0.02*7?  4.19+0.00% 4.39+0.02> 4.49+0.01¢ 4.510.00% 4.52+0.00%°
- Heugjinmi ~ 5.48+0.01"° 4.66+0.00% 4.73+0.00%° 4.72+0.01¢ 4.71+0.00™ 4.71+0.00™
P Joeunheugmi  5.42+0.00" 4.67+0.00™ 4.72+0.015 4.72+0.015 4.70:£0.00¢* 4.70:£0.00¢
Heugjinju 5.65+0.00* 4.69+0.01¢ 4.71+0.01% 4.70+0.01%° 4.7120.00% 4.7120.00%
Samkwang ~ 0.06£0.00™ 0.39+0.03° 0.41+0.065®  0.47+£0.00"%  0.49+0.03"° 0.50£0.03"°
Total acidity Heugjinmi ~ 0.10£0.03™ 0.49+0.03“ 0.54+0.035%  0.58+0.06™ 0.58+0.06™ 0.720.03"
(acetic acid %)  Joeunheugmi  0.08+0.03™ 0.45+0.03% 0.50:£0.03 0.56+0.03 0.64+0.00% 0.72+0.03*
Heugjinju ~ 0.10£0.03% 0.47+0.00™ 0.56+0.03 0.58+0.005%  0.62+0.03% 0.74+0.03*

" Values are expressed as the meanS.D. (n=3).

? Different capital letters (*) in the same row indicate a significant difference among fermentation periods and small letters (*%) in the
same column indicate a significant difference among samples by Duncan’s range test (p<0.05).
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Table 2. Changes in °Brix, reducing sugar and total sugar during fermentation periods of white and pigmented rice wine

Fermentation periods (days)

Cultivar
0 2 4 6 8 10
Sambkwang 12.63+0.06™2  17.13+0.06" 17.00+£0.00 17.17+0.06™ 17.30+0.00% 17.40:0.00"
oBrix Heugjinmi 8.73+0.06™ 13.700.17* 13.37+0.06™ 13.13+0.06™ 13.17+0.06 13.17+0.06%
Joeunheugmi 7.67+0.06™ 14.67+0.06™ 15.00+£0.00*%  15.07+0.06" 14.87+0.06 14.93+0.06%°
Heugjinju 6.70£0.00" 14.33+0.06° 14.57+0.06* 14.47+0.06™ 14.130.06™ 14.2340.06™
Samkwang ~ 105.71£0.50* 93.97+0.30% 80.71£0.11< 76.42+0.75™ 79.72+0.82% 80.51£0.41¢
Reducing  pr oriinmi 87.24+0.50"  47.45+0.11% 28324050  20.99+0.11™ 19.4140.23% 18.88+0.20%
(nizf;i) Joeunheugmi  68.37+0.40 60.39+0.30% 53.39+0.41<° 47.9240.50° 42.4440.20" 43.16£0.30%
Heugjinju 50.160.34% 57.28+0.52¢ 47.72+0.11° 41.19£0.30> 37.62+0.41% 36.90:£0.20F
Samkwang ~— 234.85+4.70%  204.94£2.10%  165.03£10.41>  86.72+£1.08%  189.79+3.43% 84.79+0.76%
Total sugar ~ Heugjinmi ~ 222.13+4.58" 67.56+2.02% 75.2140.73% 43.71£0.30™ 32.15+0.77% 46.11+0.37™
(mg/ml)  Joeunheugmi ~ 89.99+1.30* 86.55+0.725 80.43£021™  68.28+1.61™ 80.53+2.16 56.54+0.83%
Heugjinju 60.23+1.41% 98.16+1.87% 67.04+1.07™ 50.30+1.50" 86.30£2.72%°  107.50+£2.23"

" Values are expressed as the meanS.D. (n=3).

? Different capital letters (*) in the same row indicate a significant difference among fermentation periods and small letters (*%) in the
same column indicate a significant difference among samples by Duncan’s range test (p<0.05).
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Table 3. Changes in alcohol concentration during fermentation periods of white and pigmented rice wine (unit: %)
) Fermentation periods (days)
Cultivar
2 4 6 8 10

Samkwang 11.90+0.40"°V? 14.30£0.20% 15.10£0.20"%° 14.70+0.105< 15.50+£0.20
Heugjinmi 13.0040.20%* 15.00+£0.10% 15.70+£0.20"* 15.10+0.10% 15.000.10%°
Joeunheugmi 11.80+0.10™ 12.60+0.20% 14.03+0.065 13.90+0.205¢ 15.20+0.10%°
Heugjinju 11.80+0.30% 13.30+0.10™ 13.80:£0.40° 14.50+0.10% 15.60:£0.10"*

" Values are expressed as the meanS.D. (n=3).

? Different capital letters (*F) in the same row indicate a significant difference among fermentation periods and small letters (*“) in the
same column indicate a significant difference among samples by Duncan’s range test (p<0.05).
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Table 4. Changes in color value during fermentation periods of white and pigmented rice wine

Fermentation time (day)

Sample
0 2 4 6 8 10
Samkwang ~ 53.7120.12°?  5520+0.10* 54.1120.20% 54.79+0.18% 53.41£0.16™ 53.40+0.07%
Heugjinmi ~ 45.65+0.26* 41.24+0.20% 36.88+0.16™ 36.74+0.05™ 37.79+0.40™ 38.33+0.05
Joeunheugmi  37.19+0.03" 32.58+0.07% 32.08+0.13% 32.07£0.56 31.89+0.12% 32.08+0.05
Heugjinju ~ 34.89+0.03"° 31.73+0.015¢ 31.44+0.14™ 31.55+0.22> 31.64+0.14> 31.91+0.09™
Samkwang - 0.24+0.01¢ -1.21£0.02% -1.03£0.03% - 1.46+0.02% -1.20+0.02% -1.28+0.02™
Heugjinmi 437+0.14™ 6.82+0.14% 7.530.04 7.31£0.19™ 7.800.06™ 8.08+0.04*
Joeunheugmi  9.49+0.03*° 7.19+0.04% 6.1240.11 5.71£0.30™ 5.57+0.05™ 5.99+0.01<°
Heugjinju 9.22+0.02 5.57+0.03% 4.58+0.09% 4.41£0.06™ 4.67+0.05 5.600.06™
Samkwang 0.23+0.027 2.92+0.03™ 2.17+0.03% 3.82+0.03"° 3.27+0.04 3.47+0.03%
Heugjinmi 7.17+0.26™ 7.57+0.24% 5.79+0.05™ 5.51+0.23™ 6.12+0.04 6.39+0.01
Joeunheugmi  6.89+£0.02*° 2.9120.02% 2.33+0.04° 2.04+0.24> 2.09+0.04™ 2.2120.03™
Heugjinju 5.20+0.01% 2.09:+£0.04%° 1.68+0.05™ 1.52:0.06™ 1.58+0.07% 1.89:£0.08%

D Values are expressed as the meantSD. (n=3).
? Different capital letters (*F) in the same row indicate a significant difference among fermentation periods and small letters (*) in the

same column indicate a significant difference among samples by Duncan’s range test (p<0.05).

Samkwang

Heugjinmi

Joeunheugmi

Heugjinju

i

4

10

Fermentation period (days)

Fig. 1. Color of rice wine with different cultivar according to fermentation periods.
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Table 5. Changes in volatile compounds during fermentation periods of white and pigmented rice wine

S Az

233

(Unit: ppm)

Fermentation periods (days)

Compound Cultivar 5 2 5 3 0
Samkwang 84.940 109.485 61.812 48.877 31.880
Acetadehyde Heugjinmi . 13.839 12.992 13.959 15.329 14.328
Joeunheugmi 6.587 19.314 9.818 9.557 9.489
Heugjinju 17.655 12.750 13.471 9.014 12.314
Samkwang 40.155 40.155 65.294 39.182 17.962
Heugjinmi 17.734 25.781 32.845 22.261 30.836
Tetrahydrofuran Joeunheugmi 12.759 20.482 10.894 14.288 20.167
Heugjinju 56.140 22.617 17.319 16.295 14.819
Samkwang 62.282 91.246 83.190 139.051 102.764
Heugjinmi 47.583 65.702 82.633 87.888 110.786
Ethyl acetate .
Joeunheugmi 35.953 60.771 62.466 64.211 89.434
Heugjinju 58.882 70.267 83.798 83.798 111.897
Samkwang 66.883 19.675 11.270 24.854 18.908
. Heugjinmi 17.139 14.153 17.725 15.704 14.364
Methyl isobutyl ketone Joeunheugmi 11.859 2521 12.648 16.033 15.256
Heugjinju 18.843 20.538 16.536 15.514 15.620
Samkwang 67.164 49.394 31.387 54.545 20.088
Heugjinmi 19.730 12.703 - - 7.032
1-propanol .
Joeunheugmi 14.091 12.259 19.224 17.548 14.595
Heugjinju 14.808 18.039 11.296 13.650 13.688
Samkwang 166.502 214.802 195.886 205.886 177.240
Tsobutyl alcohol Heugjinmi 87.080 88.845 77.749 83.511 76.343
Joeunheugmi 30.544 69.048 87.122 63.532 86.810
Heugjinju 74.090 74.749 52951 89.826 75.140
Samkwang 164.329 120.303 115.067 153.638 153.972
2.6-dimethyl-4-heptanone Heugjinmi . 137.821 130.625 149.248 142.296 166.466
Joeunheugmi 86.657 165.519 98.182 197.200 119.316
Heugjinju 136.064 143.729 151.386 128.537 158.885
Samkwang 157.704 208.196 206.483 173.521 172.190
soamyl alcohol Heugjinmi 179.818 191.244 149.299 170.176 148.914
Joeunheugmi 203.469 144.529 207.935 230.947 198.813
Heugjinju 177.276 166.851 141.758 181.768 149.255
Samkwang 16.582 11.017 7.653 19.215 13.379
Heugjinmi 8.631 10.953 13.273 12.650 17.301
I-ethyl-2-methyl-benzene Joeung}jeugmi ; 9.039 4.594 2.537 5.735
Heugjinju 11.032 9.984 5.547 12.368 14.030
Samkwang - 2921 14.427 7.145 -
. . Heugjinmi 18.527 29.495 38.947 13.214 20.944
Acetic acid .
Joeunheugmi 22.510 - 10.884 13.744 9.529
Heugjinju 16.673 11.952 34.583 18.074 2.130
Samkwang - - 5.786 17.360 3914
2 3-butanediol Heugjinmi . 16.913 17.750 30.302 14.262 34.682
Joeunheugmi 9.735 - - - -
Heugjinju - - 6.601 8.226 -
Samkwang - - 11.965 7.229 -
Hexadecanoic acid, ethyl ester Heugjinmi . 21.143 - 10.589 6.129 5.968
Joeunheugmi - 4.987 - - -
Heugjinju - - - 3.282 5.431
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Wuloh §4E] HETS) W] U2 2 PR
2. Table 50] 419} Zo] alcoholF 4, ester 2%, aldehyde
1, acid 15, benzeneF 15, ketone® 15 E furanF 135
S & 12%0] HEHUoH, £ ARoAE ekt SH|F
9] 71 8E2 Aotk

3 104719 HRE Boto] 92 fM0| HaFe =2 &F
71 EL 450 F ethyl acetate, isobutyl alcohol, 2,6-dimethyl-
4-heptanone L isoamyl alcohol ©]]T}. Ethyl acetate®] 3
FAu|el win] e 4% W Hh R Z7|gko] Bls] da A
7rol ZAgte] whet Stk A3 Eled /40 Ha
T 3% SoIA SXF7F A 10¢310] 111.892 ppm Q= 7}
A =oron 225 u|7} 89.434 ppmO.E 7P G RS
HSit}. Isobutyl alcohol2 HWHT|Q]l AFgofx g =7
166.502 ppm¥It W& ZFA] 177.240 ppmO.Z 7H4 =9roH
fAEe] A9 W] )8 eyl WokY WA FaA %
235771 86.810 ppml & FAH|FO|A 7P =2 G2 B
At} 2,6-dimethyl-4-heptanone A0 35 R & 2rg 7} 2
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119.316 ppmO. 2 7} A AEE| At} Isoamyl alcohol 2
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1997b) oI 5] P % FFUL W] Pt Fo] 2 Y
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AR P S4S 1AL Y A0R R} kg
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