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Effects of Yeast and Nuruk on the Quality of Korean Yakju. Lee, Dae-Hyoung'*, Heui-Yun Kang', Yong-
Seon Lee', Chang-Hui Cho', Soon-Jae Kim', and Jong-Soo Lee”. 'Gyeonggi-do Agricultural Research and
Extension Services, Hwasung 449-702, Korea, “Dept. of Life Science and Genetic Engineering, Paichai University,
Daejeon 302-735, Korea - Effects of rice varieties, fermentation temperature, nuruks and yeast on the quality
of yakju (Korean traditional rice wine) were investigated. Among various yakju made by using some rice vari-
eties, Chucheong yakju produced the highest ethanol of 18.9%. The maximum amount of ethanol was pro-
duced when 2% nuruk and 0.8% yeast were added to cooked Chucheong rice and fermented at 20°C for 10
days. This Chucheong yakju also showed the best overall acceptability. Changes of physicochemical proper-
ties and sensory evaluation of the 3 kinds of Chucheong yakju made by cooked rice and uncooked rice and
gruel rice were investigated during fermentation. Ethanol contents of uncooked rice- Chucheong yakju and
gruel rice- Chucheong yakju were significantly increased from 10.6% and 9.9% after 3 days fermentation to
17.1% and 17.2% after 7 days fermentation. Sensory evaluation revealed the gruel rice - Chucheong yakju was
the best in total acceptability with sweety and refreshing tastes.
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Table 1. Proximate analysis of rice varieties.

R.ic§ Moisture  Ash Crud.e C.r u'de Carbohy-
varieties protein  lipid drate
Chucheong  14.4 0.6 5.9 0.4 78.7
Dasan 13.1 0.5 6.7 0.2 79.5
Youngan 13.1 0.7 5.8 0.5 79.9
Goami 2 15.1 0.8 6.6 1.0 75.8
Keunnuni 14.5 0.4 5.6 0.3 78.2
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Fig. 1. Changes of ethanol and glucose during alcohol fermentation of using various rice yakju. @: Chucheong, O: Dasan, ¥: Youn-
gan, V: Goami 2, l: Keunnuni.
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Table 2. Sensory evaluation of Korean yakju with various rice varieties.

Rice varieties Color" Flavor Taste Body Total acceptability
Chucheong 7.5+0.23 7.2+0.31° 8.0£0.21° 7.3+0.35 7.5+0.11%
Dasan 7.2+0.45° 7.0+0.26% 7.1£0.52° 6.8+0.62% 7.0+£0.34°
Youngan 7.3£0.13° 6.5+0.23% 6.8+0.17% 6.7+0.19° 6.5+0.23%
Goami 2 7.1£0.522 6.0+0.30° 6.1+0.56° 6.0+£042¢ 6.0£0.41°
Keunnuni 7.3+0.36° 6.0£0.11¢ 6.10.44° 6.2+0.34° 6.1+0.32°

DEstimated by 9 points scale, where 9, excellent; 5, moderate and acceptable; 1, very poor and unacceptable.
?)Mean separation within column by Duncan's multiple range test at p=0.05.
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Fig. 2. Changes of ethanol during alcohol fermentation at various temperatures by addition of different nuruks and yeasts. *Fer-
mentation temperature; A: 15°C, B : 20°C, C: 25°C and D: 30°C. Symbols: @: 1-0.5 (Nuruk %- yeast % of added), O: 1-0.8, ¥: 1-1.6, V:
2-0.5, W: 2-0.8, [J: 2-1.6, ¢: 3-0.5, <: 3-0.8 and A: 3-1.6.
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Fig. 3. Changes of glucose concentration during alcohol fermentation at various temperatures by addition of different nuruks and
yeasts. *A, B, C and D were the same as Fig. 2 and all symbol (@, O, v, v, &, [], ®, O, A) were also the same as Fig. 2.
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Table 3. Brix, total acidity and color of fermentation broth after fermentation for 10 days at various temperatures by addition to

different nuruks and yeasts.

Temp. Nuruk Yeast Souble solid Total acidity Color
(°C) (%) (%) (°Brix) (%) T 3 b Fab
0.5 13.79+0.97V 0.165 97.59+0.62 -1.19+0.07 5.93+0.26 15.14+0.15
1 0.8 13.87+0.66 0.165 97.76+1.33 -1.37+0.03 6.43+0.07 17.64+0.23
1.6 15.37+0.95 0.177 97.96+0.18 -1.36+0.02 6.70£0.01 18.77+0.28
0.5 13.95+0.21 0.159 98.15+0.02 -1.83+0.01 8.5120.03 31.22+0.34
30 2 0.8 14.48+0.11 0.165 97.81+0.01 -1.49+0.01 7.41+0.02 23.54+057
1.6 15.07+0.24 0.174 96.28+0.03 -1.54+0.02 7.98+0.01 31.45+0.56
0.5 14.65+0.63 0.162 97.24+0.01 -2.07+0.02 10.85+0.02 53.86+0.18
3 0.8 15.37+0.23 0.168 96.99+0.02 -1.91+0.01 10.38+0.01 49.64+0.56
1.6 15.97+0.10 0.171 97.30+0.01 -2.08+0.01 10.910.02 54.33+0.74
0.5 10.40+0.28 0.153 98.29+0.01 -1.03£0.01 4.52+0.00 7.76+0.32
1 0.8 10.64+1.32 0.165 98.56+0.01 -1.10£0.01 4.74+0.03 8.31£0.65
1.6 11.72+1.01 0.162 98.62+0.02 -1.07+0.01 4.78+0.02 8.36+0.46
0.5 10.89+0.83 0.159 98.13+0.01 -1.40+0.01 6.24+0.01 16.0240.41
25 2 0.8 11.71+1.85 0.156 98.19+0.02 -1.23+0.02 5.83+0.02 13.63+0.11
1.6 12.26+3.20 0.156 97.49+0.01 -1.25+0.02 6.28+0.03 17.2240.26
0.5 12.01+0.28 0.153 97.06+0.01 -1.63+0.02 8.040.01 29.68+0.37
3 0.8 12.45+1.06 0.165 97.35+0.01 -1.36+0.02 7.02+0.01 21.88+0.10
1.6 14.33+0.46 0.165 97.20+0.01 -1.37+0.01 7.33+0.03 24.18+0.41
0.5 9.71+0.20 0.128 94.54+0.01 -1.00+0.03 4.23+0.03 18.91+0.53
1 0.8 9.71+0.10 0.142 94.34+0.72 -1.03+0.02 4.59+0.01 21.22+0.86
1.6 9.72+0.07 0.130 94.58+0.01 -1.08+0.01 5.03+0.02 21.72+0.22
0.5 10.20+0.36 0.132 94.38+0.01 -1.44+0.02 6.40+0.03 29.70+0.36
20 2 0.8 10.20+0.17 0.128 94.41+0.01 -1.51+0.36 6.030.02 27.71+0.52
1.6 11.40+1.78 0.138 93.90+0.02 -1.34+0.01 6.42+0.02 32.32+0.41
0.5 10.50+0.37 0.134 93.93+0.02 -1.67+0.02 7.92+0.02 41.95+0.32
3 0.8 10.64+0.57 0.132 93.71+0.00 -1.59+0.01 7.34+0.02 39.2440.84
1.6 11.28+0.61 0.149 93.53+0.01 -1.39+0.02 6.97+0.01 37.74+0.26
0.5 9.79+0.45 0.125 94.50+0.02 -0.75+0.02 2.99:+0.01 15.63+0.74
1 0.8 9.36+0.20 0.137 94.07+0.01 -0.82+0.02 3.2140.02 18.46+0.31
1.6 9.38+0.11 0.140 94.03+0.02 -0.88+0.02 3.57+0.01 19.61+0.43
0.5 9.47+0.66 0.139 94.01+0.01 -1.14+0.02 4.69+0.02 23.52+0.29
15 2 0.8 9.39+0.83 0.140 93.88+0.00 -1.19+0.02 5.02+0.01 25.60+0.32
1.6 9.22+0.17 0.146 92.88+0.01 -0.98+0.03 4.72+0.02 30.49+0.41
0.5 9.58+0.67 0.140 93.69+0.01 -1.43+0.01 6.19+0.03 32.45+0.30
3 0.8 9.71+0.44 0.142 93.19+0.01 -1.41+0.01 6.27+0.01 35.96+0.52
1.6 9.49+0.55 0.145 93.83+0.01 -1.34+0.01 5.97+0.01 30.38+0.49

DValues are mean + SD (n=3).

5 2%, &% 0.8% A7} dFelA] dZE
] 733}t g} 2ata) dulo] HAE| Z3lE|oIM 71 =
< H5AFE el sick(Table 4). o149 A5 33
S o) o] FHHE AL 20°C, F= 2%, £5 0.8%

A7helgieh

AT F9he

EE 3, waey 3 I

e 3, HEHN, Teae] o WA mlA= oJk
< AESPISE 2 S o5t B, 3¢ HEeE TR
sk W&S F, Fk, T5A 522 A g F s
of mE WA F dFE ] WsE AR A3 Fig.
4o} 7o}, ook, 35t g BF IR FE FO18-19%9] 4F



EFFECTS OF YEAST AND NURUK ON THE QUALITY OF KOREAN YAKJU 279

Table 4. Sensory evaluation of taste and flavor of with 20°C by addition to different nuruks and yeasts.

I\I(Lol/n)lk Sicz/ast Color Flavor Taste Body Total acceptability
0 0
0.5 6.2+0.41° 6.0£0.11° 7.240.33¢ 7.3+0.40° 7.3+0.11¢
1 0.8 6.2+0.32° 7.2+0.18° 7.3+0.24° 7.1£0.26° 7.1£0.32°
1.6 6.3£0.16° 7.3+0.47 7.1%£0.51° 7.2+0.18° 7.240.45°
0.5 6.2+0.62% 7.140.49° 8.3+0.42° 8.1+0.41% 8.140.15°
2 0.8 7.8+0.35% 7.5+0.36 9.0+0.19* 8.9+0.48" 9.140.26*
1.6 7.5+0.29° 7.140.522 8.1+0.63° 8.1+0.23° 8.3+0.14°
0.5 7.240.18> 7.2 +0.482 8.1+0.61° 8.2+0.11° 8.1+0.47°
3 0.8 7.3+0.34% 7.1%0.27 7.240.43¢ 7.1+0.18° 8.1+0.22°
1.6 7.4+0.26 7.2+0.29 7.3+0.15° 7.240.41° 7.5+0.32°

DEstimated by 9 points scale, where 9, excellent; 5, moderate and acceptable; 1, very poor and unacceptable.
YMean separation within column by Duncan's multiple range test at p=0.05.
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Fig. 4. Changes of ethanol and glucose concentrations during alcohol fermentation by water addition ratios and fermentation steps.
*(A), (C) and (B), (D) represent the results of two steps fermentation, and three steps fermentation, respectively. **Water addition and rice
states. Symbols: @: 100-Rice gruel, O: 100-Cooked, ¥: 100-Non-cooked, V: 150-Rice gruel, Hl: 150-Cooked, [J: 150-Non-cooked, @:
200-Rice gruel, <>: 200-Cooked, a: 200-Non-cooked (water addition - Rice states).
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Table 5. Total acceptability of various yakju made by different
fermentation steps and water addition ratios.

Water addition Rice states Two steps Three steps
(%) fermentation”  fermentation
Rice gruel 6.8£0.32°Y  7.2+0.33¢
100 Cooked 6.7+0.54° 6.9+0.41¢
Non-cooked 6.1x0.28° 6.1£0.63°
Rice gruel 7.0+0.65¢ 6.4+0.20°
150 Cooked 6.2+£0.41° 6.0+0.31b°
Non-cooked 5.5+0.23% 5.5+0.45°
Rice gruel 5.3+0.45° 5.4+0.35°
200 Cooked 5.0+0.38° 4.8+0.48
Non-cooked 5.0+0.26* 4.7+0.13*

DEstimated by 9 points scale, where 9, excellent; 5, moderate and
acceptable; 1, very poor and unacceptable.

DMean separation within column by Duncan's multiple range test at
p=0.05.

3 oil E4E Uehl @A #0)ge sl AR 44}
3ol 2312 Fo caka Sl olaE B3RS0l A4
o] g} gre] 53 Ao Az

(=) oF
L =

A FE UEA 2 88 AUl 5ol o] 4 B4
o m2= IS HES] 98 gk, dtopn] 234,
&, A, RS o] 8SliA o AT F o] 5L
o313y EAF I5EAS SAEt v dFEE
ke RS o) 48l A3 A7) 18.9% 7HY 0L
alofu] 252%e] 14.0%=2 7P ok R ke wE,
53 38 A7l ofgks 2ARE A7 20°CA 75 2%,
B 0.8% H7lsle] A3t oFF2] dFE §HaFo] 184
+0.5%%2 FHE Jeplglal AAH ] 71527} 7P =3k
o}, =3} 15°CoA 5 3%, X 0.8% H7}sled A3t <F
T A dFZE FeFe] A 7|3 E vl i
e 35, daRN, Jheakl wE ofe ks 2l A
R 390 9.9-10.6%2] ollekg-e] AAH o Wk 70
= 17.1-17.2%= olek2 A zlo]7} ¢lddet. w3t =4
] 100%2 F3te] BEE 55 35 w3l MR AF
< o 192%9] ClsbES s 7 B3 7R ¢

$aiiet.
REFERENCES

1. A.O.A.C. 1995. Official Methods of Analysis. 16th eds.,
Association of Official Analytical Chemists, Washington,
D.C. USA.

W

10.

11.

12.

13.

14.

15.

16.

17.

. Bae, S. M. 2006. Edible Everything can become Alcoholic

Beverages. pp. 9-109. Wogok Pub Co. Korea.

. Bae, S. M., Y. H. Lee, M. K. Lee, S. A. Kang, and C.

Cheong. 2008. Effects of traditional Nuruk ration yeast on
the fermentation and quality of yakju. J East Asian Soc
Dietary Life. 18: 41-48.

. Bruce, W. Z., C. F. Kenneth, H. G Barry, and S. N. Fred.

1995. pp. 370-372, 426-428. Wine analysis and Production,
Chapman & Hall, New York, U.S.A.

. Choi, J. H., J. A. Jeon, S. T. Jung, J. H. Park, S. Y. Park, C.

H. Lee, T. J. Kim, H. S. Choi, and S. H. Yeo. 2011. Quality
Characteristics of Seoktanju Fermented by using Different
Commercial NuruksKor: J. Microbiol. Biotechnol. 39: 56-62.

. Jang, J. H. 1989. History of Korean traditional rice wine.

Kor. J. Dietary Cult. 4: 271-274.

. Kim, C. A.,, W. G Lee, I. S. Lee, and M. H. Wang. 2008.

Changes of physicochemical, sensory and antioxidant
activity characteristics in rice wine, yakju added with
different ratios of Codonopsis lancelate. Kor. J. Food Sci.
Technol. 40: 201-206.

. Kim, H. R., A. R. Lee, Y. H. Kwon, H. J. Lee, S. J. Jo, J. H.

Kim, and B. H. Ahn. 2010. Physicochemical Characteristics
and Volatile Compounds of Glutinous Rice Wines Depending
on the Milling Degrees. Korean J. Food Sci. Technol. 42:
75-81.

. Kim, J. H,, J. C. Lee, G S. Lee, B. C. Jeon, N. M. Kim and

J. S. Lee. 2002. Manufacture and functionalities of tradi-
tional ginseng liquor. J. Ginseng Sci. 26: 74-78.

Kim, J. H., J. H. Lee, H. J. Kim, S. Y. Choi, and J. S. Lee,
2003. Effects of barley koji and legumes on the quality and
fibrinolytic activity of Korean traditional rice wine. J.
Korean Soc. Food Sci. Nutr. 32: 1066-1070.

Kwon, Y. H,, S. J. Jo, J. H. Kim, and B. H. Ahn 2010.
Fermentation Characteristics and Volatile Compounds in
Yakju Made with Various brewing Conditions; Glutinous
Rice and Pre-treatment. Kor. J. Microbiol. Biotechnol. 38:
46-52.

Lee, D. H., J. H. Kim and J. S. Lee. 2009. Effect of Pears on
the Quality and Physiological Functionality of Makgeoly.
Korean J. Food & Nutr. 22: 606-611.

Lee, D. H., W. J. Park, B. C. Lee, J. C. Lee, D. H. Lee, and
J. S. Lee. 2005. Manufacture and physiological Functionality
of Korean Traditional Wine by Using Gugija(Lycii fructus).
Kor. J. Food Sci. Technol. 37: 789-794.

Lee, S. R. 1986. Korean Fermentation Foods.
Women's University Press, Seoul, Korea. 224-294.
NTSTS Institute. 1997. Textbook of alcoholic beveragemak-
ing. National Tax Service Technical Service Institute. Seoul,
Korea.

Park, J. H., S. M. Bae, C. Yook, and S. J. Kim. 2004.
Fermentation characteristics of Takju, Prepared with old rice.
Kor: J. Food Sci. Technol 36: 609-615.

Song, B. H., D. H. Kim, S. G. Kim, Y. D. Kim, and K. S.
Choi. 1998. Distribution of minerals within the degreed
brown rice kernel. Agric. Chem. Biotechnol. 31: 162-165.

Ewha



