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Abstract This study was conducted to investigate the characteristics of fermentation and quality of Cheongju prepared
by mashing using rice Nuruk inoculated with Aspergillus oryzae. Mashes were prepared by fermentation for 30-50
days using different amounts of fermenting agent, brewing water, milling ratios and fermenting temperatures. Adding
fermenting agent at 15% resulted in slow fermentation, but a final alcohol content of 17% (v/v), similar to other
samples tested. Addition of higher amounts of Nuruk resulted in increased amounts of citric acid, tartaric acid and
malic acid, but low levels of succinic acid. Incomplete fermentation occurred when the ratio of brewing water was
low, but the alcohol content (17%) of all samples was similar. When the amount of brewing water was high, the
organic acid was levels were high. The speed of saccharification and fermentation was low when fermentation was
conducted at 10°C, but the final alcohol content was the highest at this temperature. However, the content of
n-propanol, isobutanol, isoamyl alcohol and organic acid was low at low temperature. At this time, the content of
citric acid and malic acid was low, but the content of succinic acid was high. A higher milling degree resulted in
a lower content of alcohol, organic acid and higher alcohols, with 10% milling resulting in a significantly higher
content than the other samples.
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Fig. 1. Changes of pH, alcohol, brix during fermentation by
different Nuruk ratio.
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Table 1. Organic acid contents of Cheongju brewed by different methods

Organic acid (mg/L) Citric acid Tartaric acid Malic acid Succinic acid Lactic acid Acetic acid l:c);zl

15% 464+5.7* 5143.2° 246£5.9° 212457 633427 35644.5° 1,962+25.0"

Nuruk ratio 25% 588+6.3" 68+2.1° 253439 179+4.1° 625+3.0° 412+5.8° 2,125+28.0°
35% 660£6.9° 152+4.3° 266:+4.6° 14446.9° 60746.3° 406+3.1° 2,235438.1°

110% 685+5.3" 126233 247+7.1° 11749.0° 54446.1° 51449.8° 2,233435.9°

Water ratio 130% 620+7.6° 149+3.7° 273+6.2 130£11.2° 597+5.5° 370¢7.o‘; 2,139+23 8"
150% 588+8.1° 68+3.1° 253+8.0° 17943.5° 625+7.7° 412+8.2 2,125+15.0°

170% 54345.1 - 25046.0° 210+6.8 604+8.¢ 391+5.9 1,998+33.7°

i 10°C 469+4.9° - 230+4.8" 31048.3" 47745.4° 494+7.1° 1,980+28.0"

fe :;::‘;zz‘e’n 15°c 55547.1° ; 246£6.1° 210452° 616i6.02 4778480 21042167
20°C 588+8.0° 6842.5 25343.5° 179+6.8° 625+3.8 41245.5° 2,125424.0°

10% 79849.1° - 249+5.5° 700+5.1° 670+10.1° 16247.1° 2,579421.6°

Milling 20% 552+4.6° - 227+7.9° 344+4.2° 499459 522+9.0° 2,144+30.0°
degree 30% 52346.2° - 244+5.8° 32046.0° 472474 49147.3° 2,050+£32.8°
40% 533+6.9 - 23749.1° 30144.2¢ 491455 529+6.4° 2,091435.7°

Values with different letters were significantly
Mean+SD(n=3).
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different at p<0.05 by Duncan's multiple range test. Each value is expressed as
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Fig. 2. Changes of pH, alcohol, brix during fermentation
by different water ratio.
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Table 2. Volatile compounds in Cheongju brewed by different methods

Ao g
ARl

S5 gol AAd

i

Volatile compounds

(mg/L) Aldehyde Ethyl acetate  n-Propanol Isobutanol n-Butanol Isoamyl alcohol

15% 40.50+1.2° 38.9942.1° 150.35+3.4" 195.73+4.7" 8.60+0.2° 344.48+5.9"

Nuruk ratio 25% 50.732.3° 40.60+1.1° 148.24+4.2" 168.80+7.3 7.4240.6° 316.86+7.4°

35% 50.03£1.7° 40.51£1.0° 153.09+5.2" 183.04+4.7° 5.74+0.5° 333.9747.9°

110% 62.96+4.4° 40.79+2.0° 126.27+4.7* 189.39+6.3° - 314.47+8.4"

Water rati 130% 43.0743.7° 37.04+2.1° 140.2746.2° 198.95+4.8" 4.19+0.1° 342.6849.2°
ater rati

er rato 150% 50.7346.1° 40.60+3.2° 148.24+2.5° 168.80+5.2° 7.42+0.2° 316.86+4.9"

170% 48.0142.1° 45.50+3.4° 139.11+3.6° 172.3348.2° 6.45+0.8" 330.20+7.9°

e i 10°C 31.40£1.1° 55.94+2.2° 114.58+4.7" 94.7343.7° 7.69+0.3° 235.3245.5"

te:“:;ﬁ:;" 15°C 44.1023.1° 59.2242.0° 148.1445.1° 140.7123.1° 10.74+1.1° 283.216.9"

P 20°C 50.73+2.0° 40.60+1.6° 148.24+6.8" 168.80+3.0° 7.42+0.2° 316.86+5.3°

10% 29.27+1.2° 61.38+2.9" 155.42+3.6" 119.49+2.5° 10.59+0.3° 297.30+8.3"

Milling 20% 35.48+3.1° 66.46+1.6° 123.87+2.8" 109.73+5.1° 6.58+0.4° 251.41£5.9°

degree 30% 32.19+2.0° 49.23+1.4° 117.95+3.6° 84.09+5.2° 7.37+0.2° 205.0126.0°

40% 17.11£1.2° 52.94+1.4° 110.65+4.1° 80.67+5.9° 7.27+0.1° 194.32+7.9°

Values with different letters were significantly different at p<0.05 by Duncan's multiple range test. Each value is expressed as Mean+SD(n=3).
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Fig. 4. Changes of pH, alcohol, brix during fermentation by
different milling degree.
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