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Hideyuki NakaTo ! On the production of koji with Asp-
ergillus awamorsi, and its enzyme activities and acidity
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Fig l. Changes in temperature of koji during the Production of koji at

different temperature

Steamed rice(2 kg of crushed rice) was inoculated with tane koji
(mold starter) of Aspergilius awamori A, and cultured in the incu-
bation room of a small size apparatus for koji making, Tempera-
ture of the incubation room was maintained at the indicated tempera-
ture until there is an increase in temperature of the steamed rice,
Koji samples for analysis were taken in the course of the culti- '

vation .
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duction of koji at different temperature

Koji used for the enzyme assay was produced at the indicated

temperature as shown in Fig, 1.
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Fig. 3. Time course of formation of saccharifying amylase during
the production of koji at different temperature

Koji used for the enzyme assay was produced at the indicated
temperature as shown in Fig. 1. S—Amylase; saccharifying amylase.
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Fig. 4. Time course of formation of acid protease during the pro-
duction of koji at different temperature

Koji used for the enzyme assay was produced at the indicated
temperature as shown in Fig,6 1.
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Fig. 5. Changes in acidity and pH during the production of koji at
different temperature

Koji used for the assay of acidity and pH was produced at the indi-
cated temperature as shown in Fig_ 1.
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Fig. 6. Changes in temperature during the production of koji with
tane koji A and B

Two series of the production of koji with different tane koji were
carried out separately. (A) and (B) are the steamed rice(2kg of crush-
ed rice) inoculated with tane koji of A and B strain of Aspergsllus
awamori, respectively, and cultured, Temperature of the incubation
room for the production was kept 37°C for 20 hours., Koji samples
for analysis were taken in the course of the production,
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Fig. 7. Time course of g—amylase and saccharifying amylase during
the production of koji with tane koji A and B

Koji used for the enzyme assay was produced as shown in Fig, 6,
s-Amylase ; saccharifying amylase,
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Fig. 8. Time course of formation of acid protease during the pro-
duction of koji with tane koji A and B

Koji used for the enzyme assay was produced as shown in Fig. 6.
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Fig. 9. Changes in acidity and pH during the production of koji with
tane koji A and B

Koji used for the assay of acidity and pH was produced with tane
koji A (O) and B (A) as shown in Fig, 6,
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Fig. 10. Changes in temperature of koji during the production of koji

in a brewery

After steamed rice(1,800 kg of crushed rice) was inoculated with ta-
ne koji, the cultivation was carried out in the steamed drum for 16
hours, and then in the incubation room of koji making apparatus.

Koji samples for analysis were taken in the course of the cultivation,
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Fig. 11. Time course of formation of g—amylase, saccharifying amyl-
agse and acid protease during the production of koji

Koji used for the enzyme assay was produced as shown in Fig, 10,
s-Amylase ; saccharifying amylase,
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Fig. 12. Changes in acidity and pH of koji during the production of
koji

Koji used for "the assay of acidity and pH was produced as shown
in Fig, 10
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Fig. 13. Changes in the activities of o—and s—amylase, and acid prot—
ease of mash during awamori fermentation

Koji(produced from 950 kg of crushed rice, as raw material) was
fermented with water( 1,800 £) and tomo-dane moromi (yeast starter).
The mash( moromi) solution for analysis was taken in the course of
the fermentation, Saccharifying amylase (O—0O), a—Amylase (A—A),

Acid protease (@ — @)
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Fig. 14. Changes in acidity and pH of mash during fermentation

The mash solution used for the assay of acidity and pH is the
same as shown in Fig. 13, Acidity (O 0O), pH(O—O)
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Summary

This paper presents the enzyme activities of a—amylase, saccharifying
amylase and acid protease, and acidity of the koji(mold rice) produced with

Aspergillus awamori, as tane koji( mold starter) .

1. In the course of koji, the formation of enzymes in koji was governed
by the temperature of the production, Enzyme activities in koji were influ-
enced by the tane koji used for the production,

2. The production of koji in a brewery was carried out by using koji-
making apparatus, and the temperature of the koji was automatically con-
trolled during the production, Enzyme activities and acidity of the koji in-
creased’ with the prodction period. The enzymes extracted from koji into
mash were considerably stable throught the fermentation,



