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Abstract

A nuluk, a Korean traditional koji for brewing, was made with wheat flour and Aspergillus usamii mut.
shirousamii S1 which had strong abilities in producing amylase and protease. The cultural conditions for
the production of saccharogenic and proteolytic enzymes were tested. The productivities of
saccharogenic and dextrogenic enzymes were improved when nuluk was made with unsteamed wheat
flour as compared with steamed one, but those of proteolytic enzyme and organic acid were reduced. The
addition of water containing 0.5% of hydrochloric acid was unfavorable for the production of
saccharogenic, dextrogenic and proteolytic enzymes. The optimum ratios of water added to wheat flour
for the production of saccharogenic enzyme and proteolytic enzyme were 32% and 28%, respectively on
the basis of wheat flour. The optimum temperatures for the production of saccharogenic enzyme and pro-
teolytic enzyme were 36°C and 28T, respectively. The activity of saccharogenic enzyme reached its
maximum after 120 hours of cultivation at 367, but that of proteolytic enzyme 96 hours. The pro-
ductivity of saccharogenic enzyme was enhanced when the nuluk was molded after 24 hours of
precultivation but that of proteolytic enzyme was reduced as compared with no molding.
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Fig. 1. Flow diagram for the preparation of
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Table 1. Properties of wheat flour nuluk made by different strains of Aspergillus usamii mut.

shirousamii
Mold strains Saccharogeinic Dextrogenic Proteolytic Acidity Brown- Aroma Off-
activity activity activity (Citrate ing flavor
pH3.5 pH5.0 pH3.5 pH50 pH3.0 pH7.0 %) BD* AD* BD* AD*

Asp.usamiz mut,
shirousamii Q1 1570 2110 1310 1670 32.5 3.5 0.02 - - + + -

Asp.usamii mut.
shivousamii R1 1330 2050 1220 1730 31.6 3.1 0.02 - - + + -

Asp.usamii mut.
shivousamii S1 1840 3860 1250 1780 32.0 3.9 0.02 - - + + -

Asp.usamir mut.
skirousamis T1 1710 3690 1140 1550  32.1 3.7 0.02 - - + + -

Asp.usamii mut.
shivousamii Ul 1490 1980 1260 1630 32.0 3.4 0.02 - - + + -

Nuluk was made by cultivating at 35°C for 48 hours,
* BD(Before drying), AD(After drying).

Table 2. Influences of heat or acid treatment of wheat flour on enzyme production of nuluk made by
Aspergillus usamii mut. shirousamii S1

Treatment of Cultural Saccharogenic Dextrogenic Proteolytic Acidity
wheat flour* time(hr.) activity activity activity (citrate
pH3.5 pH5.0 pH3.5 pHS5.0 pH3.0 pH7.0 %)
H-A™ 48 1910 3780 1250 1764 32.0 3.6 0.02
H A~ 72 2510 4530 1500 2142 35.1 3.8 0.02
H-A* 48 1519 2481 892 1304 27.0 34 0.02
H-A* 72 1721 2552 1150 1452 310 3.8 0.02
H*A™ 48 2260 2218 250 280 46.1 3.2 2.69
HYA"- 72 2395 2380 260 294 47.7 3.2 2.18

* H- A~ :heat and acid not treated, H™A™ : heat not treated and acid treated, HY A" : heat treated and
acid not treated.
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Table 3. Influences of cultural time before or
after molding on enzyme production
of nuluk by Aspergillus usamii mut.
shirousamii S1.

Cultural time(hr.) Saccharogenic Proteolytic

Before After activity activity
molding  molding (pH 5.0) (pH 3.0)

0 96 6710 22.8

12 84 6785 23.7

24 72 7910 27.5

36 60 5653 3.0

48 48 5376 341

96 0 5880 38.0
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