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Seizen TOYAMA and Masanobu ISHIHARA | Studies on
Awamori brewing using a mixture of Koji made for different
time '

Summary

Effects of the combination of 20-hours-making Koji and 42-hours-making Koji
of Aspergillus awamori 3142 on the production of ethanol in Awamori brewing
were investigated.

The alcohol fermentaion was carried out at 30C for 8 days in a
500-ml-Erlenmeyer flask containing mixed-koji, tap water and yeast of
Saccharomyces cerevisiae SH-4. High yield of ethanol production was achived with
a combination of 20-hours-making Koji and 42-hours-making Koji with the same
amounts before fermentation. Ethanol fermentation was performed smoothly even
20-hours-making Koji were added to the mash of 42-hours-making Koji after 3
days of fermentaion. The most favorable water-to-Koji ratio and temperature for
fermentaion were 1.5-1.6 and 20-30C, respectively.

About 93.5% of the total volume of CO; which was another major end product
evolved in 4 days of fermentaion, and gas evolution per day was maximum at 2

days.
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Table. 1 General components in rice-Koji of Asp.awamori 3142

. B4 1 05 2 0 ¢ Analysis 20-hr-making Koji 42-hr-making Koji
~ AL AR 7’\1‘ . H 3 [

FAH 4 %FEE . BRI 20RE I A51.0C Water content (%) 32.5 31.0

B oDt L, 42 iz6.2% R~ L7, Starch content 51.0 54.9
B2 SEROBA ke mACARLE o 0 6.2

Bf O pHIR 20 MM T4.2C o 1 | 4zl 2 %5

B T3.54Th o7 a —7 3 5 —FEN a-amylase 7.3 16.4
R R OB T B e R L. # 2 1% (Wohlgemuth value/g,Koji)
DEWDBOD G 5720 $127/ Va7 35— Clucoamylase 12.4 87.0
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One kg of rice grain was washed with tap water several times and steeped in water for 20 min.
After filtration with cotton cloth for 30 min, the polished rice grain was treated at 120°C for 10
min by an autoclave. The steamed rice was inoculated with 7g of Tane - Koji of Asp. awamori 3142,
and cultured at 30°C for 24 hours in incubator. The temperature of Koji was adjusted to 307C, and
then the cultivation was continued for 18 hours under the above conditions. The 20-hours-making
Koji and 42-hours-making Koji were used in this study. To 20g of each Koji added 50m¢ of 0.01M
acetate buffer of pH 5.0 containing 0.5% sodium chloride to extract enzyme. The extraction of
enzyme from Koji was carried out at 20C for 3 hours with an interval shaking. The crude enzyme
was prepared from Koji-extracts by centrifugation and dialyzed overnight against the same buffer
solution in a cold. For a-amylase activity, 1.0m/ of enzyme solution was incubated with 10w/ of
1.0% soluble starch containing 0.02M acetate buffer, pH 5.0, at 40°C. At suitable time, 0.1m¢ of the
reaction mixture was taken out and added with 10m¢ of 0.01N iodine. The change in color was
obseved, and the transmission of iodine color was measured at 670nm. a-Amylase activity of the
enzyme was shown as Wohlgemuth value (DBO) per g of Koji. Glucoamylase activity of the enzyme
was determined as follwas ; A reaciton mixture containing 1.0 m¢ of 2.0% soluble starch in
deionized water, 0.2m¢ of 0.1M acetate buffer of pH5.0, and enzyme solution in a final volume of
1.3mw¢ was incubated at 40°C for 2hours with 0.1m¢ of 1N NaOH solution. The reaction mixture
was added 0.1 ¢ of 1N HCI solution to neutralize. The glucose formed was determined by the
Glucostat method using Diacolor GC. One unit of glucoamylase activity is defined as the amount of
enzyme which forms 1mg of glucose from soluble starch at 40°C for 60min. Glucoamylase activity
of the enzyme was shown as the unit per g of Koji. Acidity was defined as the amount of 0.1N
NaOH solution needed to neutalize 10m¢ of Koji-extracts which was prepared by adding deionized
water in the stead of above buffer solution
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Fig. 1 Effect of a ratio of 20-hours-making
Koji to 42-hours-making Koji on the O Q
prodution of ethanol 15 F a 100

The 20-hours-making Koji and 42-hours-making
Koji were mixed in various proportions before
fermentation. Hundered grams of the mixed-Koji
was added to 150 mé of tap water 2mé of yeast of
Saccharomyces cerevisiae SH-4 2069 and fermented
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Ethanol, % (v/v) (a)
Fermentation efficiency, % (b)

at 30°C for 8 days in a 500m¢ of Erlenmeyer flask S
with frequent stirring. Ethanol concentration was T
determined using a gas chromatograph.
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Fig. 2 Changes in reducing sugar, total sugar, acidity, pH and ethanol during fermentation

The Koji was fermented with 150mé¢ of tap water and 2mé of yeast at 30°C for 8 days.
Total sugar was determined by Phenol-Sulfuric acid method. Other conditions are
stated in the legend to Fig.l.

(a) 42-hours-making Koji  (b) 20-hours-making Koji
(¢) Mixed-Koji(a:b=1:1)
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Fig. 3 Effect of the time of adding 20-hours-making 10or
Koji to the mash of 42-hours-making Koji on
the production of ethanol
§
Fifty grams of 42-hours-making Koji was fermented 8
with 150m¢ of tap water and 2m¢ of yeast at 30 C. At ESO
24-hours intervals, 50g of 20-hours-making Koji was %
added to the mash during fermentation. Other E
conditions are stated in the legend to Fig.1. §
=
(a) Simultaneously (b) after 24 hours
(c) after 48 hours (d) after 72 hours
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Fig. 4 Effect of water-to-Koji ratio on the producion
of ethanol

The 42-hours-making Koji and 20-hours-making
Koji were mixed so that the amount of each Koji was
the same. The mixed-Koji was fermented with
various volume of tap water and 2m¢ of yeast at 30C
for 8 days. Other conditions are stated in the legend
to Fig.1.
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Fig. 5 Effect of fermentation temperature on

the production of ethanol

The mixed-Koji was fermented with 150 m¢ of
tap water and 2 mf of yeast at an indicated
temperature for 8 days.

Other condetions are stated in the legend to

Fig.4.
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Fig. 6 Time cours of CO; evolution during ethanol

fermentation

The mixed-Koji was fermented with 150mé of tap water
and 2 mf of yeast at 30C for 8 days. The volum of CO.
Other

evolved during fermentation was measured.

condetions are stated in the legend to Fig.4.
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