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ABSTRACT : To develop new functional traditional rice wines using Gugija and Liriope tuber as raw materials,
screenings of optimal fungal nuruk and alcohol fermentative yeast for brewing of Gugija-L. tuber traditional rice
wine were performed with investigation of optimal fermentation condition. Finally, we selected commercial SJ nuruk
and Saccharomyces cerevisiae C-2 as optimal nuruk and yeast for Gugija-L. tuber traditional rice wine. Furthermore,
a new antihypertensive and anti-gout Gugija-L. fuber traditional rice wine was produced when 3% of Jangmyong
Gugija and L. tuber No.1 were added into cooked rice and then fermented at 25°C for 5 days with SJ nuruk and

S. cerevisiae C-2.
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Table 1. Physicochemical properties of Gugija-Liriope tuber traditional rice wines made by using SJ nuruk and S. cerevisiae
(commercial yeast C-1, 2)

Gugija-Liriope tuber traditional rice wines pH Ethanol (%) Total acid (%) Volatile acid (%) Residual sugar (mg/ml)

Cl1+M”+C? 3.80 8.6 0.26 0.0163 1.80 +0.53
Cl1+M+L No. 1V 3.83 8.6 0.26 0.0168 1.80 £ 0.48
Cl+B”+C 3.86 9.0 0.22 0.0149 1.73+0.61
Cl+B+L No. 1 3.98 102 0.19 0.0095 2.23+0.53
Cl+1°+C 3.99 10.4 0.19 0.0083 2.60+0.47
Cl+J+L No. 1 4.00 9.0 0.19 0.0101 2.17+0.86
C2+M+C 3.83 8.0 0.25 0.0157 1.69+0.71
C2+M+L No. 1 3.62 8.0 0.31 0.0203 1.72+0.31
C2+B+C 3.88 8.6 0.22 0.0150 1.63+0.84
C2+B+L No. 1 3.97 9.2 0.25 0.0142 2.28+0.68
C2+J+C 4.04 92 0.21 0.0106 2.77+0.73
C2+J+L No. 1 3.97 9.0 0.22 0.0095 2.19+0.84

“Gugija- M, Myongan; B, Bulro; J, Jangmyong
"Liriope tuber- C, Cheongsim; L No. 1, Liriope tuber No. 1.

Table 2. Physicochemical properties of Gugija-Liriope tuber traditional rice wines made by using SJ nuruk and S. cerevisiae
(commercial yeast C-3 and stock yeast JS-7)

Gugija-Liriope tuber traditional rice wines pH Ethanol (%) Total acid (%) Volatile acid (%) Residual sugar (mg/ml)

C3+M”+C? 443 9.0 0.15 0.0084 1.62+0.74
C3+M+L No. 1V 4.01 10.0 0.25 0.0147 1.75+0.86
C3+B”+C 3.89 9.6 0.22 0.0122 1.52+0.55
C3+B+L No. 1 4.12 8.0 0.22 0.0118 1.79 + 0.46
C3+1°+C 4.05 8.4 0.25 0.0095 1.97+0.87
C3+J+L No. 1 433 9.2 0.16 0.0101 2.42+0.63
JST+M+C 3.99 8.6 0.26 0.0155 1.62£0.82
JS7+M+L No. 1 4.10 9.2 0.20 0.0108 1.73 +0.49
JIS7T+B+C 3.89 9.4 0.21 0.0113 1.76 + 0.62
JS7+B+L No. 1 3.95 8.8 0.19 0.0142 2.19+0.34
JIS7+J+C 3.96 9.6 0.26 0.0166 1.70 +0.53
JS7+J+L No. 1 4.06 9.8 0.30 0.0195 2.01 +0.47

“Gugija- M, Myongan; B, Bulro; J, Jangmyong.
"Liriopetuber- C, Cheongsim; L No. 1, Liriope tuber No. 1.
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Table 3. Physicochemical properties of Gugija-Liriope tuber traditional rice wines made by using SH nuruk and S. cerevisiae
commercial yeast C-1, 2)

Gugija-Liriope tuber traditional rice wines pH Ethanol (%) Total acid (%) Volatile acid (%) Residual sugar (mg/ml)

Cl+M”+C” 3.39 4.0 0.69 0.0237 1.54+0.11
Cl+M+L No. 1V 3.47 4.0 0.67 0.0296 126+ 0.11
Cl+B”+C 3.38 4.8 0.70 0.0177 1.59+0.17
Cl1+B+L No. 1 3.42 42 0.69 0.0184 1.62+0.42
Cl+17+C 3.34 3.8 0.68 0.0180 1.52+0.64
Cl+J+L No. 1 3.52 4.0 0.68 0.0167 156+ 0.35
C2+M+C 3.43 42 0.72 0.0148 1.64+0.33
C2+M+L No. 1 3.42 4.4 0.74 0.0266 1.92+0.26
C2+B+C 3.40 4.8 0.76 0.0308 1.59 + 0.45
C2+B+L No. 1 3.39 5.0 0.72 0.0238 1.82+0.34
C2+J+C 3.59 4.6 0.75 0.0241 1.72+0.57
C2+J+L No. 1 3.41 5.6 0.73 0.0312 1.68 +0.22

“Gugija- M, Myongan; B, Bulro; J, Jangmyong.
"Liriopetuber- C, Cheongsim; L No. 1, Liriope tuber No. 1.

Table 4. Physicochemical properties of Gugija-Liriope tuber traditional rice wines made by using SH nuruk and S. cerevisiae
(commercial yeast C-3 and stock yeast JS-7)

Gugija-Liriope tuber traditional rice wines pH Ethanol (%) Total acid (%) Volatile acid (%) Residual sugar (mg/ml)

C3+M?+C 3.41 44 0.70 0.0207 1.64+0.23
C3+M+L No. 1V 3.35 5.0 0.73 0.0272 1.68 + 0.64
C3+B"+C 3.46 4.8 0.71 0.0266 1.19+0.14
C3+B+L No. 1 3.50 4.0 0.70 0.0198 1.34+0.58
C3+17+C 3.42 4.6 0.70 0.0264 1.42 +0.44
C3+J+L No. 1 3.46 4.4 0.71 0.0243 1.52+0.91
IST+M+C 3.58 6.0 0.47 0.0136 1.11+0.88
JS7+M+L No. 1 3.33 5.4 0.50 0.0207 1.68 + 0.42
JS7T+B+C 3.44 6.0 0.47 0.0278 1.35+0.51
JS7+B+L No. 1 3.50 4.8 0.49 0.0221 1.42+0.48
JS7+J+C 3.47 42 0.48 0.0243 1.51 +0.66
JS7T+J+L No. 1 3.39 5.0 0.50 0.0218 138+ 0.74

“)Gugija- M, Myongan; B, Bulro; J, Jangmyong.
b)Liriopetuber- C, Cheongsim; L No. 1, Liriope tuber No. 1.
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Table 5. Physiological functionalities of Gugija-Liriope tuber
traditional rice wines made by using SJ nuruk and S.
cerevisiae (commercial yeast C-1, 2)

ACE? inhibitory XOD” inhibitory
activity (%) activity (%)

Gugija-Liriope tuber
traditional rice wines

Cl+M”+C? 87.1+03 74+12
Cl1+M+L No. 19 93.7£0.3 nd
C1+B”+C 90.5+0.9 nd
Cl1+B+L No. 1 809+ 1.1 79+0.5
Cl+1”+C 82.7+0.2 4702
Cl+J+L No. 1 81.3+0.5 n.d
C2+M+C 63.7+0.3 n.d
C2+M+L No. 1 64.8+02 n.d
C2+B+C 66.5+ 1.0 n.d
C2+B+L No. 1 83.0+0.3 1.8+0.7
C2+J+C 86.4+0.9 174+ 0.6
C2+J+L No. 1 85.7+0.1 23.1+0.5

YACE, angiotensin I-converting enzyme; XOD, xanthine oxidase.
"Gugija- M, Myongan; B, Bulro; J, Jangmyong.
9Liriope tuber- C, Cheongsim; L No. 1, Liriope tuber No. 1.
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Table 6. Physiological functionalities of Gugija-Liriope tuber
traditional rice wines made by using SJ nuruk and S.
cerevisiae (commercial yeast C-3 and stock yeast JS-7)

ACE? inhibitory XOD" inhibitory

activity (%) activity (%)

Gugija-Liriope tuber
traditional rice wines

C3+M”+C? 88.0+0.5 n.d
C3+M+L No. 19 92.5+0.1 n.d
C3+B”+C 90.4+0.4 82+0.9
C3+B+L No. 1 82.2+0.8 35.1+1.2
c3+IP+C 82.1+0.2 35.7+0.5
C3+J+L No. 1 82.6+0.8 n.d
IS7T+M+C 62.9+0.9 6.5+0.9
JS7+M+L No. 1 63.4+03 14+03
JS7T+B+C 65.8+0.8 n.d
JS7+B+L No. 1 88.0+0.3 n.d
JS7+1+C 87.4+0.9 n.d
JS7+J+L No. 1 88.6+£0.5 n.d

YACE, angiotensin I-converting enzyme; XOD, xanthine oxidase.
Gugija- M, Myongan; B, Bulro; J, Jangmyong.
Liriope tuber- C, Cheongsim; L No. 1, Liriope tuber No. 1.
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Table 7. Physicochemical properties of Gugija-Liriope tuber traditional rice wines made by using SJ nuruk and S. cerevisiae (C-2,3)

Fermentation = Gugija-Liriope tuber

Mix ratio pH  Ethanol (%) Total acid (%) Volatile acid (%) Residual sugar (mg/ml)

days traditional rice wines
0.59 3.83 7.6 0.22 0.0047 2.31 (£0.45)
. 1.0 3.85 7.4 0.25 0.0041 2.10 (+0.66)
C2+J”+L No. 1V
3.0 3.88 7.8 0.24 0.0044 244 (£0.29)
5.09 3.72 8.6 0.26 0.0052 1.82 (£0.27)
5
0.5 4.05 8.0 0.24 0.0050 2.03 (+0.88)
" 1.0 4.03 8.0 0.25 0.0050 2.26 (£0.64)
C3+J+C”
3.0 4.05 8.2 0.24 0.0041 2.08 (+0.57)
5.0 3.86 8.6 0.25 0.0050 1.89 (£0.92)
0.5 3.64 7.8 0.25 0.0049 1.13 (£045)
C2+J+L No. 1 1.0 3.74 7.8 0.24 0.0047 121 *0.72)
3.0 3.98 8.2 0.24 0.0043 0.75 (£0.30)
10
0.5 3.89 7.8 0.25 0.0052 0.53 (£0.94)
C3+J+C 1.0 3.87 8.0 0.26 0.0050 0.48 (+0.65)
3.0 3.94 8.2 0.24 0.0045 0.35 +0.61)
“Gugija- J, Jangmyong.
PLiriope tuber- C, Cheongsim; L No. 1, Liriope tuber No. 1.
9Gugija, Liriope tuber mix ratio.
Total Total
acceptability acceptability
Nuruk odor Bitter taste Nuruk odor Bitter taste
Gugijaand L L Gugijaand
L. tuber odor ' Sourtaste L. tuber odor Sour taste
: ] Alcoholic
Alzcz:;(:llc Sweet taste odor Sweet taste
Chlorogenic Chlorogenic
taste taste

Fig. 1. The quantitative descriptive analysis(QDA) profiles for
taste and odor of the Gugija-Liriope tuber traditional rice
wine made by using S. cerevisiae C-2, Jangmyong and
Liriope tuber No. 1.

A-A : 0.5%, addition of Gugija and Liriope tuber.
X-X : 1.0%, addition of Gugija and Liriope tuber:

@®-@® : 3.0%, addition of Gugija and Liriope tuber:
W : 5.0%, addition of Gugija and Liriope tuber:

Fig. 2. The quantitative descriptive analysis(QDA) profiles for
taste and odor of the Gugija-Liriope tuber traditional
rice wine made by using S. cerevisiae C-3, Jangmyong
and Cheongsim.

A-A : 0.5%, addition of Gugija and Liriope tuber.
X-X : 1.0%, addition of Gugija and Liriope tuber.
@-® : 3.0%, addition of Gugija and Liriope tuber:
- : 5.0%, addition of Gugija and Liriope tuber.
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Table 8. Physiological functionalities of Gugija-Liriope tuber
traditional rice wines made by using SJ nuruk and S.
cerevisiae (C-2,3)

ACE” inhibitory XOD" inhibitory
activity (%) activity (%)
79.0+0.4 25.5+0.3

84.1+04 0.8+0.1

Gugija-Liriope tuber
traditional rice wines

C2+J2+L No. 1°
C3+J+¢°

“ACE, angiotensin I-converting enzyme; XOD, xanthine oxidase.
®Gugija- J, Jangmyong,
Liriope tuber- C, Cheongsim; L No. 1, Liriope tuber No. 1.
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