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Characterstics of Steeping of Rice and Fermentation of Rice Koji
Depending on the Milling Degrees

Seok-Jun Lee', Tae-In Kong', Chul Cheong"
'Dept. of Convergence Industry, Seoul Venture University

2 o B =Rl Bhe 330 AR M9 BRIl mE R AT BRI 9% 2AsHe vk 97
Mozt HEgd BE FREEFY R 9FEY 5& BRI 977108 sAY 2050 BHE Bl 858 £
1 o A% 28R R 20% EAAE 748 gashh 1ol 234

=
I ESSE SRES S5 Ugkon Ao FEFFEE Bohw, P4 2
ol
R=N

Ao 3 =
FREFIL MRt AN AT 0] B 1) FRETF ASH0
3 =2

o =
17.1-17.5%(v/v)Q] 7401] nla] vhe 43S B oAl JAAIZRS o gkol 31044 pH‘_ EZJ,E 10% Y=o] tha =3korH
1 9l FAREE Ak EAE 10%7) 0.71-0.76%% 2 EAERT e A % HAI EAE 30%S1 Al57}
0.93-0.99%% 71 =A Yelth 4240 Ao EAke &9 EYgehy 54 9 uFa Al 93 v E e

e,

Abstract We investigated the effects of milling degrees of rice on characteristics of the steamed rice and
fermentation of rice koji as a raw material of cheongju. It was studied for 8 months about ratio of water absorption
and koji charateristics according to milling degrees. The The more increasing rice milling, the less the protein
contents of milled rice was continuously decreased and the lipid and ash contents were sharply decreased to until
the milling degrees 20%, and then gradually decreased. When steeping the milled rice, higher milling degrees raised
rapid water asorption and higher maximum water asorption, lower water temperature raised gradual water absorption
and higher maximum absorption. The longer steeping time, the steamed rice milling degrees 40% showed
significantly lower hardness and springness than others. Alcohol contents of the fermented mash with rice koji milling
degrees 10% was lower with 16.3-16.9%(v/v) than other sample's 17.1-17.5% (v/v). The total acid contents showed
that the milling degrees 10% indicated the lowest content(0.71-0.76%) and the milling degrees 30% indicated highest
content(0.93-0.99%). Within the same milling degrees, As the steeping time increases, the total acid contents
imcrease. In conclusion, the milling degrees influenced on physicochemical chatacteristics of rice and steamed rice
condition.
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Table. 1. Physicochemical characteristics of rice grains with different milling degrees

D £ Mineral 100;

miﬁiege (f;)) Protein (%)  Moisture (%)  Lipid (%) Ash (%) 5 mer“émg/ 2) Ve

brown rice 7.45£0.21° 11.61£0.31°  2.07+0.34° 1.37£0.52° 323.54+3.12° 267.48+3.12° 109.87+2.14"
10 6.30+£0.20° 12.77£022°  0.54+0.42° 0.47+0.33° 125.90+2.34° 107.05+4.54° 33.2742.68°
20 5.67+0.18° 10.38+0.34°  0.22+0.10° 0.17+0.41° 68.61+3.53° 65.6143.39° 12.11+4.47°
30 4.99:+0.22° 8.62+0.15° 0.18+0.32° 0.12+0.22° 53.60:£5.12° 54.92+5.42° 6.91+4.32¢
40 4.57+0.13° 10.30£0.27° 0.13:0.21° 0.12+0.32° 59.11::4.44° 57.54+4.10° 6.31+3.39°

Values with different letters™ were significantly different at p<0.05 by Duncan's multiple range test. Each value is expressed as MeantSD(n=3).
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Fig. 1. Water absorption during hydration of rices with different milling degrees.
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Fig. 2. Water absorption during hydration of rices with
different milling degrees under 20C steeping
temperature.
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Table 2. Characteristics of koji quality with rices
different milling degree and steeping time.

koji various Sa;za”:;ﬁg;)on Acidity(%)
10 a 84.820.1 6.120.1
10 b 100.9+1.3 7202
10 ¢ 79.6+1.2 5.840.1
10 d 95.4+1.4 63+0.1
20 a 641221 6.020.1
20 b 76.843.1 7,502
20 ¢ 81.542.6 9.0£03
20 d 85.442.1 9.3£03
30 a 69.753.0 8.120.1
30 b 79.742.4 8.8£03
30 ¢ 84.842.7 8.740.1
30 d 88.343.6 8.8£03
40 a 53,1227 5.6£0.1
40 b 65.843.1 8.5£0.2
40 ¢ 70.142.0 84%0.1
40 d 731418 83403

a, b, ¢ and d means steeping time (a: water absorption degree
80%(compared to maximum water absorption)/ b: 50 minutes, c:
90minutes, d: 240minutes). Each value is expressed as
Mean+SD(n=3).
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Table 3. Chemical contents of rice wines prepared from various koji

Total Acidity

Total Acidity

koji various H .. . citric acid, % Alcohol (%
’ b (citric acid, %) (6"/: alcohol adjus)ted) o
10 a 4.15+0.01 0.71£0.02 0.23+0.04 16.3+0.3
10 b 4.12+0.02 0.76+0.04 0.25+0.05 16.6+0.3
10 ¢ 3.92+0.01 0.72+0.03 0.23+0.07 16.5+0.4
10 d 3.87+0.01 0.74+0.02 0.24+0.03 16.940.1
20 a 3.79+0.03 0.81+0.00 0.30+0.08 17.240.5
20 b 3.81+0.02 0.85+0.01 0.33+0.05 17.3+0.2
20 ¢ 3.7840.01 0.96+0.03 0.36+0.07 17.5+0.5
20 d 3.74+0.01 0.99+0.01 0.38+0.05 17.3+0.3
30 a 3.91+0.02 0.93+0.02 0.35+0.04 17.3+0.1
30 b 3.90+0.00 0.96+0.03 0.36+0.06 17.3+0.1
30 ¢ 3.87+0.01 0.99+0.01 0.39+0.06 17.4+0.5
30 d 3.88+0.01 0.99+0.04 0.38+0.03 17.5+0.3
40 a 3.94+0.02 0.77+0.01 0.27+0.09 17.3+0.3
40 b 3.84+0.01 0.88+0.05 0.33+0.05 17.240.4
40 ¢ 3.92+0.00 0.90+0.02 0.35+0.04 17.3+0.3
40 d 3.95+0.01 0.96+0.03 0.37+0.06 17.140.1

Each value is expressed as Mean+SD(n=3).

a, b, ¢ and d means steeping time (a: water absorption degree 80%(compared to maximum water absorption)/ b: 50 minutes, c: 90minutes,, d:

240minutes).
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