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Quality Characteristics and Antioxidant Effects during Makgeolli
Fermentation by Purple Sweet Potato-rice Nuruk
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'Department of Food Science, Gyeongnam National University of Science and Technology
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Abstract Makgeolli is the oldest Korean traditional wine made from rice, and contains 6-8% alcohol. Also, nuruk is
traditionally prepared by exposing moistened ground wheat or rice to the air, and there contained airborne microorganism.
In this study, purple sweet potato (PSP) was used as a raw material in the rice nuruk- and makgeolli-making processes.
PSP rice nuruk (RN) was made with rice and 0-10% (w/w) PSP, and the characteristics of makgeolli were studied during
fermentation. The pH during fermentation decreased from 4.27 (0% PSP-RN), 4.59 (2.5%), 4.50 (5.0%), 4.46 (7.5%), and
443 (10.0%) of initial fermentation day to 4.12, 3.82, 3.67, 3.71, and 3.66, respectively, at day 7. The sugar contents
increased from 0.4°Bx of the initial day to 8.0-8.4°Bx, and the levels of alcohol increased to 13.0% (0% PSP-RN), 13.2%
(2.5%), 12.8% (5.0, 7.5, and 10.0%) by day 7, respectively. In addition, the contents of soluble anthocyanins and phenolics
increased from 0.001-0.121 and 0.2-0.27 g/l on the initial fermentation day to 0.002-0.166 and 1.65-1.87 g/L,
corresponding to increases in levels of antioxidant activities of 20-50%, respectively.
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Table 1. pH, acidity, °brix and alcohol contents during makgeolli fermentation using various potato sweet purple-rice nuruk (PSP-RN)

Fermentation PSP-rice Contents
time (day) nuruks pH Acidity (%) Brix () Alcohol (%)
0% 427+0.01° 0.214+0.01° 0.4+0.02° 0+0.00
2.5% 4.59+0.04" 0.22:£0.02° 0.4+0.012 0+0.00
0 5.0% 4.50+0.02' 0.21+0.01° 0.4+0.02° 0+0.00
7.5% 4.46+0.00¢ 0.23+0.02° 0.4+0.012 0+0.00
10% 4.43+0.02¢ 0.22+0.01° 0.4+0.012 0+0.00
0% 3.70+0.02° 0.72:0.04° 5.0+0.01° 4.0+0.04°
2.5% 3.77+0.04° 0.82:0.02° 4.8+0.02° 4.0+0.02°
1 5.0% 3.71£0.02° 0.84+0.03¢ 5.240.02° 3.8+0.03"
7.5% 3.74+0.03° 0.88+0.03¢ 5.4+0.01° 3.8+0.02°
10% 3.760.01° 0.93+0.02¢ 5.4+0.02° 4.0+0.05"
0% 3.76£0.01° 0.75+0.01° 5.840.04°¢ 6.0+£0.05°
2.5% 3.68£0.01° 0.93+0.02¢ 5.4+0.02° 6.2+0.04°
2 5.0% 3.600.00° 1.02+0.01° 5.6+0.03¢ 5.8+0.06
7.5% 3.62+0.02° 1.04+0.01° 5.84+0.02¢ 5.8+0.04
10% 3.62:+0.02° 1.07+£0.02 5.84+0.03¢ 5.8+0.05
0% 3.76£0.01° 0.77+0.02° 6.4+0.02¢ 8.0+0.05¢
2.5% 3.72+0.02° 1.040.03¢ 6.4+0.03¢ 8.0+0.06°
3 5.0% 3.6120.01° 1.10+0.05 6.4+0.01¢ 7.6+0.04¢
7.5% 3.63+0.03* 1.12+0.02° 6.0+£0.02° 7.8+0.05¢
10% 3.62+0.00° 1.16+0.03¢ 6.0+£0.04°¢ 7.6+0.06¢
0% 4.08+005¢ 0.82+0.01¢ 7.0+0.03¢ 10.00.08"
2.5% 3.78+0.02¢ 1.16+0.04¢ 7.0£0.05¢ 10.00.06°
4 5.0% 3.66+0.00° 1.17+0.04¢ 7.0+0.04¢ 9.8+0.05"
7.5% 3.72+0.02° 1.16+0.02¢ 6.8+0.04¢ 9.6+0.06°
10% 3.63+0.01° 1.20+0.032 6.8+0.02¢ 9.8+0.08"
0% 4.12+0.03¢ 0.86+0.01° 7.6+0.03¢ 12.00.10"
2.5% 3.79+0.01¢ 1.17+0.02¢ 7.840.05" 11.8+0.08"
5 5.0% 3.63+0.02° 1.2140.02¢ 7.6+0.06° 11.8+0.09"
7.5% 3.70+0.01° 1.23+0.03¢ 7.840.05" 11.6+0.06¢
10% 3.63+0.00° 1.27+0.02" 7.6+0.04¢ 11.8+0.10"
0% 4.11+0.03¢ 0.92+0.02¢ 7.8+0.06" 13.020.12
2.5% 3.80:£0.02¢ 1.22+0.03¢ 7.8+0.08" 13.00.10’
6 5.0% 3.65+0.01° 1.26£0.05" 7.8+0.05" 12.820.08'
7.5% 3.72+0.01° 1.29+0.02" 7.8+0.06" 12.6£0.08'
10% 3.65+0.02° 1.29+£0.03" 7.8+0.04" 12.6£0.06'
0% 4.12+0.02° 1.02+0.02° 8.24+0.06" 13.020.10'
2.5% 3.82+0.01¢ 1.28+0.03" 8.4+0.042 13.240.10/
7 5.0% 3.67£0.01° 1.300.04" 8.24+0.07" 12.8+0.08'
7.5% 3.73+0.02° 1.300.03" 8.24+0.05" 12.8+0.06'
10% 3.66+0.02° 1.3240.05" 8.0+0.04" 12.8+0.08'

DSacch. cerevisiae KCCM 12684 seeds was innoculated from 5.0% (v/v) into makgeolli and fermented at 25°C for 7 days.
DValues indicate the means of three replicates (n=3). Different superscripts indicate significant difference among groups at p<0.05.
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Table 2. Viable cell numbers of lactic acid bacteria (LAB) and
yeast during makgeolli fermentation using various potato sweet
purple-rice nuruk (PSP-RN)

Fermentation  PSP-rice Viable cell numbers (log CFU/mL)
time (day) nuruks L actic acid bacteria Yeast

0% 6.510.02° 6.46+0.02°

2.5% 6.93+0.02° 6.88+0.01°

0 5.0% 6.95+0.01° 6.60£0.04°
7.5% 6.88+0.04° 6.79+0.05°

10% 7.05+0.03° 6.61+0.02°

0% 7.71£0.04¢ 7.73£0.02¢

2.5% 7.69+0.05¢ 8.00+0.04¢

1 5.0% 8.00+0.04¢ 7.70+0.06¢
7.5% 8.04+0.02¢ 7.7240.03¢

10% 8.00:£0.03¢ 7.95+0.02¢

0% 8.32+0.01¢ 8.19+0.06°

2.5% 8.43+0.04° 8.17+0.01¢

2 5.0% 8.56+0.05¢ 8.16+0.03¢
7.5% 8.510.02¢ 8.24+0.01°

10% 8.57+0.03¢ 8.07+0.02¢

0% 8.57+0.03¢ 8.32+0.04°

2.5% 8.62+0.02° 8.22+0.05°

3 5.0% 8.71£0.03" 8.27+0.03¢
7.5% 8.64+0.01° 8.26+0.03¢

10% 8.74+0.06" 8.20+0.02¢

0% 8.64:0.04" 8.60+0.04"

2.5% 8.72+0.02" 8.46+0.05°

4 5.0% 8.76+0.03" 8.66:+0.02°
7.5% 8.77+0.06" 8.62+0.02°

10% 8.81+0.06" 8.64:0.03"

0% 8.87+0.04" 8.710.02"

2.5% 8.80+0.02" 8.64+0.04"

5 5.0% 8.82:+0.03" 8.73+0.02"
7.5% 8.82:0.04" 8.72+0.03"

10% 9.03+0.03! 8.70+0.01"

0% 8.43+0.01° 8.94:0.04"

2.5% 8.50:£0.05¢ 8.84:0.03"

6 5.0% 8.47+0.03¢ 8.810.02"
7.5% 8.48+0.04° 8.943+0.06'

10% 8.58+0.03¢ 8.79+0.02"

0% 8.32+0.02¢ 8.41+0.02°

2.5% 8.33+0.03¢ 8.32+0.03¢

7 5.0% 8.22+0.01¢ 8.41+0.01°
7.5% 8.3120.03¢ 8.45+0.02¢

10% 8.35+0.02¢ 8.34+0.01°

US. cerevisiaee KCCM 12684 was innoculated [5.0% (v/v)] into
makgeolli and fermented at 25°C for 7 days.

DValues indicate the means of three replicates (#=3). Different
superscripts indicate significant difference among groups at p<0.05.

3L Seo F(21) GAl A LFHE H7F FXM] WHSEF A ZolA
—’F%" anthocyanins 8] =71 wa £ Aol o8] A
F71Ak0 2 Q13 pHZL WobA] A7) obYsl € Zowm
) 3}915}.

PSP-RNS ©]&3fo] Azt vpde]e] g 5

l‘ﬂ

24 phenolics

0.12

0.10

0.08 -

0.06 -

0.04 -

0.02 -

Soluble anthocyanin contents (g/L)

Fermentation time (day)

Fig. 1. Soluble anthocyanin contents (SACs) during makgeolli
fermentation using various potato sweet purple-rice nuruk (PSP-
RN). S. cerevisiae KCCM 12684 seeds was innoculated [5.0% (v/v)]
into makegolli and fermented at 25°C for 7 days. Values indicate the
means of three replicates (n=3). Different superscripts indicate
significant difference among groups at p<0.05.
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Fig. 2. Soluble phenolic contents (SPCs) during makgeolli
fermentation using various potato sweet purple-rice nuruk (PSP-
RN). S. cerevisiae KCCM 12684 seeds was innoculated [5.0% (v/v)]
into makegolli and fermented at 25°C for 7 days. Values indicate the
means of three replicates (»=3). Different superscripts indicate
significant difference among groups at p<0.05.
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Fig. 3. DPPH radical scavenging activity during makgeolli
fermentation using various potato sweet purple-rice nuruk (PSP-
RN). S. cerevisiae KCCM 12684 seeds was innoculated [5.0% (v/v)]
into makegolli and fermented at 25°C for 7 days. Values indicate the
means of three replicates (n=3). Different superscripts indicate
significant difference among groups at p<0.05.
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Fig. 4. ABTs radical scavenging activity during makgeolli
fermentation using various potato sweet purple-rice nuruk (PSP-
RN). S. cerevisiae KCCM 12684 seeds was innoculated [5.0% (v/v)]
into makegolli and fermented at 25°C for 7 days. Values indicate the
means of three replicates (»=3). Different superscripts indicate
significant difference among groups at p<0.05.
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Fig. 5. Reducing power during makgeolli fermentation using
various potato sweet purple-rice nuruk (PSP-RN). S. cerevisiae
KCCM 12684 seeds was innoculated [5.0% (v/v)] into makegolli
and fermented at 25°C for 7 days. Values indicate the means of three
replicates (n=3). Different superscripts indicate significant difference
among groups at p<0.05.
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