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Effect of Bacillus Strains on the Chungkook-jang Processing
(1) Changes of the Components and Enzyme Activities
During Chungkookjang-koji Preparation
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=ABSTRACT=

In order to study the changes of components and enzyme activities during Chungkookjang-
Koji preparation, the Kojies were prepared with Bacillus Natto, Bacillus subtilis and traditional
method.

The temperature of Koji materials during Koji preparation was very different according to
the experimental group

The content of ethyl alcohol, reducing sugar, amino nitrogen and water soluble nitrogen
were changed by the Koji preparing stage and experimental group.

Arnyiase and protease activities showed on irregular change on standing and their activities

were not remarkably different among the groups and appeared weakly.
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Table 1. Changes of temperature during the Chu-
ngkookjang-Koji preparation

Period of Incubator Experimental group
fermentation temp
(hours) “C) A¥* B**  Control***
12 38 52 48 40
24 39.5 53 50.5 53.5
36 39.5 51 52 51
48 38 50 50 53
60 35.5 46,5 42 51
72 35 42 45.5 48

= Bacillus natto
=% Bacillus subtilis
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Table 2. Changes of moiture, crude protein and crude fat during Chungkookjang-Koji Preparation
Experimental period of fermentation (hours)
group 0 12 24 36 48 60 72
*A 60.10  56.73 57.87 57.49  50.94
moisture (%) **B 61.48  62.49  60.56 60. 06 60.60 56,74
*#%(Control 61.14 59.73 59. 93 54.13 51.05
A 15.58 16.93 16.33 17.36 17. 84 18,47
Crude protein (%) B 15,63 15.19  14.91  15.52  17.86 19.86  14.44
Control 15.28 16.73 16.57 16.78 19.42 18.60
A 8.71 7.93 8. 86 5.81 9. 86 11. 19
Crude fat (%) B 8.74 8.40 6. 96 8.69 6.53 9.19 10.10
Control 8.18 7.39 8.41 5.33 7.65 10. 34

*  Bacillus natto
% Baillus subtilis
=+ Traditional method
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Table 3. Changes of PH and titrable acidity during the Chung Kookjang-Koji prepartation

Period of fermentation (hours)

Experimental

group 0 12 24 36 48 60 72
A 6.22 7.07 8.05 8.16 8.18 8.26 8.33
PH *EB 6.32 6.94 7.5 8.16  8.28 8.36
***Control 6.02 6.75 7.4 8.07 8.23 8.25
A 3.86 2.63  1.86 0.8 0.84 1.43  1.32
Titrable acidity B 3.25 3.72 2.02 0.12 0.9 0.36
Control 4.58 4.7 2.96 0.89 1.18 .77
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Table 4. Changes of nitrogen compounds during Chungkookjang-Koji preparation

Period of fermentation (hours)

Nitrogen compound e;;gzrimental
group 0 12 24 36 48 60 72
*A 67 187 220 415 460 498
Amino nitrogen mg% **B 23 21 74 90 255 266 327
***Control 20 84 143 414 435 456
A 0.77 0. 94 0.98 1.31 1.29 1.45
Soluble nitrogen (%) B 0.3¢4  0.37 0.54 0.79 1.06 1.02 1.01
Control 0.28 0. 65 1.03 1.08 1.27 1.39
A 0.011 0.059  0.092 0.136 0.149  0.176
Ammonia nitrogen (%) B 0.0028 0.006 0.025  0.044  0.116 0.138  0.125
Control 0. 006 0.026 0.044  0.109 0.125 0.128

*  Bacillus natto
% Bacillus subtilis
*x* Traditional-method
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Table 5, Changes of total sugar, reducing sugar and Ethyl alcohol during Chungkookjing-Koji preparation.

Period of formenation (hrs)

Experimenfal
group 0 12 24 36 48 60 72
*A 4.92 3.63 2.59 2.72 3.41 3.51
Total sugar (%) #*B 4.52 3.44 2,51 2.51 3.17 2.24
***Control 5.05 4.22 3.97 3. 14 3.76 3.70 3.72
A 0.58 0.58 0.435 0.73 0.435  0.145
Reducing sugar (%) B 0 0.58 0.58 0.29 0.435  0.145
Control 1.74 0.73 0.58 0.58 0.29 0. 145
A 148 70 82 48 59
Ethyl alcohol (mg%) B 0 51 49 77 74 52
Control 126 119 94 55 36
*  Bacillus natto
% Bacillus subtilis
sxx Traditional method
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Tabhle 6. Changes of amylases ‘and proteases activity during Chungkookjang-Koji preparation

Period of fermentation (hrs)

Experimental
group 0 24 48 72 96
Activity per im/  Liquefying *A 5 15 16 4
of enzyme amylase *xB — 11 17 24 23
solution *xxxControl 18 15 14 19
Saccharogonic A —81 35 —70 12
amylase B — 81 0 82 24
Control 70 10 81 0
Neutral A — —0.47 0.26 0.35 0.3
protease ) B —0.08 0.19 0.21 0.2
Control 0.27 0.2

0.06 0.78

*  Bacillus natto
xx  Bacillus subitilis
»x% Traditional method .
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