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Quality Properties of Makgeolli Brewed with Various Rice and Koji

Young-Hee Kwon, Ae-Ran Lee, Hye-Ryun Kim, Jae-Ho Kim, and Byung-Hak Ahn*
Korean Alcoholic Beverage Research Center, Korea Food Research Institute

Abstract The aim of this research was to analyze makgeolli with nineteen kinds of rice and koji. Among 19 rice, 18
rice were domestic products and one rice was an import. For the properties of koji made with 19 kinds of rice, the acidity
was over 5.0 and the saccharogenic power was more than 60SP. Makgeolli brewed with 19 kinds of rice and the koji of
each rice were analyzed for alcohol contents, pH, total acidity and solid contents during fermentation. After fermentation,
raw liquor’s alcohol degree was set 6.0%, the pH ranged 3.47-3.76, the total acidity 0.27-0.44%, the solid contents and
the reducing sugar were 2.7-4.6°Bx and 2.49-6.01 mg/mL. Organic acid was detected 5 kinds (oxalic, malic, lactic, acetic,
succinic acid) and free sugars were found such as glucose, maltose and fructose. Hwayoung, Hopum and Sura were higher

than the residue in 15 kinds of rice in the preference test.
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Table 1. Characteristics of koji quality with various rice

Saccharogenic power

Rice various Acidity

(SP)
Chucheong 6.1 127
Dongjin 1 5.7 91
Dongjin 2 5.8 81
Hopum 6.2 129
Hopyeong 5.8 81
Hwayoung 6 76
IImi 6.1 138
Ilpum 5.6 103
Imported 6.1 63
Junam 6.3 110
Nampyeong 5.6 101
Odae 5.7 109
Onnuri 5.8 103
Saechucheng 5.6 113
Samduk 59 98
Samkwang 6.3 105
Sindongjin 5.8 60
Sura 52 139
Unkwang 6 106
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Fig. 1. Changes in alcohol contents of raw liquor with various rice and koji during fermentation time.
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Fig. 2. Changes in pH of raw liquor with various rice and koji during fermentation.
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Fig. 3. Changes in total acidity of raw liquor with various rice and koji during fermentation.
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Fig. 4. Changes in *Bx degrees of raw liquor with various rice and koji during fermentation.
Table 2. Chemical contents of makgeolli with various rice and koji
Rice various pH Total acidity (%) Solid contents (°Bx) Reducing sugar (mg/mL)
Chucheong 3.64+0.02" 0.31+0.02 3.0+0.2 2.58+0.06
Dongjin 1 3.71£0.01 0.32+0.01 3.8+0.2 5.88+0.01
Dongjin 2 3.72+0.02 0.35+0.03 3.5+0.1 3.10+0.00
Hopum 3.52+0.02 0.32+0.03 3.8+0.2 10.16+0.01
Hopyeong 3.57+0.01 0.40+0.02 4.1+0.4 3.09+0.02
Hwayoung 3.67+0.03 0.32+0.02 3.9+0.1 2.93+0.03
IImi 3.67+0.03 0.32+0.02 3.4+0.2 5.39+0.01
Ilpum 3.63+0.04 0.37+0.03 3.4+0.3 2.76+0.03
Imported 3.47+0.00 0.40+0.01 3.6+0.2 2.49+0.02
Junam 3.72+0.03 0.29+0.01 2.7+0.1 8.60+0.04
Nampyeong 3.76+0.02 0.31£0.02 3.540.1 3.02+0.02
Odae 3.69+0.03 0.27+0.03 3.1+£0.2 2.97+0.02
Onnuri 3.64+0.04 0.32+0.02 4.0+£0.0 6.01+0.03
Saechucheng 3.69+0.00 0.31+0.03 2.9+0.1 3.344+0.01
Samduk 3.76+0.02 0.27+0.01 3.3+0.2 5.88+0.08
Samkwang 3.61+0.03 0.34+0.02 3.2+0.3 3.01+0.03
Sindongjin 3.48+0.00 0.44+0.01 4.6+0.1 2.97+0.04
Sura 3.74+0.01 0.29+0.02 3.4+0.4 5.11+0.06
Unkwang 3.68+0.02 0.29+0.04 3.5+0.1 2.63£0.02

YValues are mean+SD (n=3).

glucose2] TFo] 7 =A YERd=Hl o= Lee 5(26)°] AT
& o]83 BFdlA glucose] o] 7HE A YERTRA
B3 A7 dX3= 2SS B Y9h Glucose, maltose L33
fiuctoses WHIU +5 T Y5 G0t amylase®] HEo® A
’3== maltosett fructose= 2 F5l weh o] Zfol7t b
Eitet ole AREE Y=ol oJe A9 g3t ¥ Y=l EA
sk HAES] EAE] Aolrt 71Qlgk Ao AlsH

309l o3t 7|5 AL A s & g 2 ARS
A AT 24 e gk 7|3ks & Aol Ho|x| Asith
(Table 4). €59 F9] 7|3=v JIFTS AHES st
644+0.898 22 EA YEHem Ble] Vs e SEFFEE AL
g3 A7} 6224081802 =4 Uehdth o] = £2S A}
43 A} ot ko) 71T wolA ZF2E 6.00+1.083 6.11+0.66
< Yehd gt F52 ARES 2o AAAHR] 71s=rt 19
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Table 3. Organic acid and free sugar contents of makgeolli with various rice and koji (mg/mL)
. . Organic acid Free sugar
Rice various
Oxalic Malic Lactic Acetic Citric Succinic Glucose Maltose Fructose
Chucheong  0.76£0.03"  0.30+0.02 1.22+0.02  0.27+0.01 0.02£0.00  0.47+0.01 0.28+0.03  0.24+0.02 -
Dongjin 1 1.32+£0.02  0.42+0.03  0.37+0.02  0.12+£0.00  0.58£0.02  0.02+0.00  4.03+0.01 - 0.32+0.01
Dongjin 2 0.63+0.01 0.16+0.01 1.87+0.01 0.35+0.01 0.49+0.01 1.30+0.03 1.77+£0.02  0.25+0.02 -
Hopum 0.79+0.02  0.12+0.02 1.01+0.02  0.23£0.03  0.23+0.0.1  0.93+0.01 3.55+0.02  0.33+0.02 -
Hopyeong 0.69+0.04  0.24+0.03 1.77£0.00  0.29+0.02  0.09+0.00  0.72+0.01 5.53+0.04  0.37+0.03  0.21+0.01
Hwayoung  1.34+0.03  0.09+0.00 1.52+0.01 0.39+0.03  0.26+0.02 1.52+0.03  4.35£0.03  0.27+0.00 -
IImi 1.34+0.01 0.13+0.01 1.00+0.00  0.58+0.03  0.23+0.01 1.15+0.01 0.39+0.01 0.25+0.04 -
Ipum 0.70+0.02  0.29+0.03 1.21+0.03  0.20£0.00  0.25+0.01 1.02+0.01 1.12+£0.02  0.27+0.02  0.21+0.01
Imported 0.67+0.01 0.21£0.01 0.23+0.01 0.43+0.01 1.04+0.02  0.33+0.02  3.63+0.01 0.28+0.01 0.29+0.02
Junam 0.71+0.04  0.13£0.00 1.32+0.01 0.27+0.02  0.07+0.00  0.65£0.02  0.07+0.00  0.25+0.01 -
Nampyeong  0.73+0.01 0.03+0.02 1.57+0.01 0.71+0.02  0.36+0.01 2.31+0.02 1.00£0.00  0.68+0.01 -
Odae 0.71£0.03  0.24+0.03  0.25+0.02  0.17+0.01 0.73£0.02  0.03+0.00  0.42+0.01 0.24+0.01 0.23+0.01
Onnuri 1.3540.00  0.07+0.04 1.21£0.01 0.32+0.02  0.26+0.01 1.39+0.02  3.32+0.02  0.31£0.02 -
Saechucheng 0.77+0.01 0.09+0.01 1.35+0.00  0.44+0.02  0.81+0.00 1.13£0.02  0.21£0.00  0.24+0.01 -
Samduk 1.40+0.01 0.19+0.02 1.18+0.03  0.36+0.03  0.23+0.03 1.37+0.02 1.5140.02 - -
Samkwang ~ 0.76+0.03  0.16+0.03 1.42+0.01 0.52+0.02  0.24+0.01 1.45+0.01 0.39+0.00  0.28+0.00  0.20+0.01
Sindongjin ~ 0.69+0.02  0.25+0.02  2.21+0.01 0.32+0.02  0.26+0.01 2.13£0.03  6.98+0.04  0.32+0.01 0.19+0.00
Sura 0.64+0.01 0.36+0.01 0.29+0.04  0.22+0.01 0.56+0.02  0.06+0.01 0.78+0.01 0.25+0.01 0.24+0.01
Unkwang 0.75+0.02  0.32+0.02  0.25+0.02  0.21+0.00  0.67£0.02  0.43+£0.03  2.93+0.03  0.27+0.03  0.29+0.02
YValues are mean+SD (n=3).
Table 4. Preference test of makgeolli with various rice and koji
Rice various Appearance Flavor Taste Overall acceptability
Chucheong 6.78+0.41" 5.44+1.31 5.00+1.12 5.56+0.41
Dongjin 1 7.00+0.59 6.00£1.11 5.67+0.56 5.89+1.13
Dongjin 2 6.22+0.63 5.89+0.46 5.67+0.62 5.67+0.52
Hopum 6.44+0.33 5.11+0.53 6.22+0.81 6.33+1.20
Hopyeong 6.11+0.56 5.67+0.46 5.56+0.56 5.67+1.13
Hwayoung 6.22+0.63 6.44+0.89 5.67+0.71 6.22+0.78
IImi 6.56+0.56 5.33+0.46 5.224+0.85 5.44+1.02
Ilpum 6.78+0.33 5.224+0.85 5.2240.63 5.11+0.87
Imported 5.89+0.61 5.444+0.90 4.89+1.32 5.00+0.63
Junam 6.33+0.71 5.33+1.28 5.00£1.30 5.11+£0.44
Nampyeong 6.22+0.40 4.89+0.58 4.44+1.03 4.78+0.88
Odae 6.44+1.09 5.56+0.46 4.89+0.74 5.11+1.35
Onnuri 6.11+0.87 5.67+1.56 4.89+0.66 5.224+0.56
Saechucheng 6.78+1.03 5.67+0.39 5.00+0.89 5.22+0.65
Samduk 6.22+0.56 5.78+0.77 5.11£1.50 5.56+1.31
Samkwang 7.00+0.49 5.67+0.89 4.67+1.33 5.11£1.09
Sindongjin 6.22+1.12 4.78+0.33 4.44+1.10 4.67+0.99
Sura 6.44+0.98 6.00+1.08 6.11+0.66 6.22+1.05
Unkwang 7.00+0.31 6.22+0.88 5.78+1.31 5.89+0.43

YValues are meantSD (n=30).
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