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Masaaki YAsupa, Gensaku UECHI and Koshin Miyazaro:
On the Production of Koji with Aspergillus oryzae
for TOFUYO Manufacturing
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Fig. 1. Changes in Temperature, Moisture, pH and Acidity of Koji during
the Production of Ki -Koji

Cultivation was carried out for the time indicated. Steamed rice
(2,000 4 of non-glutinous which prepared from the method of gen-
eral steaming ) was inoculated with seed koji of Aspergillus oryzae
Na 3100, and cultured in the incubation box ( 32°C). Koji samples
for analysis were taken in the course of the cultivation.

—O—; Temperature, — ® —; Moisture, —(0—; pH, —m—; Acidity
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Fig. 2. Time Course of Formation of a—, and Saccharifying Amylases

and Protease during the Production of Koji

Koji used for the enzyme assay was produced as shown in Fig. 1.
Koji (20g ) was immersed into 5 volumes (w/v) of 0.01M acetate
buffer (pH45). After standing at room temperature ( 25°C) for an
hour, the crude enzymes were obtained by filtlation and centrifugation,
—e—; a—Amylase, —(0—; Saccharifying amylase, —O—; Protease
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Table I. Effect of Kinds of Rice and the Methods of Steaming
on the Production of Koji- Enzymes

Relative activity (%)

General steaming Steaming under pressure
1° ° id 1° i m°
o — Amylase 100 100 117 533 463 104
S —Amylase 100 104 139 308 319 95
Protease 100 132 229 346 292 150

b

o i Il © Crashed rice of Thailand,

Non - glutinous,
°@ : Glutinous rice
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Table II. Properties of Koji -Enzymes

a—Amylase S —Amylase P rotease
Optimum pH 50 40— 50 3.0
pH Stability 50—9.0 6.0 — 80 30— 50
Optimum temperature (‘C) 40 55 45
Thermal stability (°C) 30 30 45
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Fig. 3. Effect of NaCl on Activities of the Enzymes
Each enzyme activities were assayed at various concentratin
of NaCl.
—e—; a—Amylase, —0O—; Saccharifying amylase, —O—; Protease

Fig.4. Effect of Ethyl Alcohol on Activities of the Enzymes
Each enzyme activities were assayed at various concentration of
ethyl alcohol.
—e—; a—Amylase, —(O—; Saccharifying amylase, —O—; Protease
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SUMMARY

The rice-koji which is Monascus or Aspergillus oryzae grown on the steamed rice is
important material for TOFUYO manufacturing. In this paper, the enzyme activities of @-
amylase, saccharifying amylase, acid protease and acidity of the koji (mold rice) produced
with Aspergillus oryzae as seed koji are described. -The kinds of rice and the method of
steaming which are suitable for koji making are also described.

In the course of koji making, the temperature of the koji was increased remarkably 20 hr
after inoculation of the seeds. And so, it was controlled at around 34T by a mixing called
“ Teire” . The koji was found to have about 30% of moisture and a very low acidity (0.05).
An appropriate incubation period of koji making was 76 hr after the seed koji was inoculated.

In the course of koji making, the formation of enzymes in Ki-Koji was depended upon the
kinds of rice and the methods of steaming. It was found that the enzyme activities of the koji
which was made by the non-glutinous rice treated with autoclave were increased markedly.
In this case, it was observed that a-amylase, saccharifying amylase and protease activities
of the koji were 5-, 3- and 3-folds, respectively, greater than that of koji making with the
rice prepared from the method of general steaming.

Saccharifying amylase and a-amylase of Ki-Koji showed considerable alcohol-, and salt-
tolerance.



