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Abstract

The growth process of the Chungkook-jang that occured by utilizing such traditional methods
as Bacillus natfo and Bacillus subtilis method has been examined. The results of the experiment
in which the changing process of elements during the storage period had been measured are as
‘follows:

1. During the growth period, concerning any change in pH, the storage period had been declined
and after 18 days pH rose above 7.0. Salt content was between 5.28~6. 40, and Bacillus
subtilis fungus showed the highest titrable acidity.

2. Moisture content was between 50.94~56. 749 and crude protein content range was 14.44~
18. 60% indicating irregularity in pattern resulting from the testing equipment groups, whereas
crude fat and crude fiber tend to decrease in general.

3. During the storage, total sugar and ethyl alcohol content in all of groups tended to decrease
and after 18 days Bacillus subtilis total sugar content was the lowest.

4. Amino nitrogen and water :oluble nitrogen content increased with days, but no difference was
found between groups.

5. Ainylase and protease activity showed irregular pattern with time, but no significant difference

between groups was found.
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Table 1. Changes of pl, salt content and titrable acidity during the sterage of Chungkook-jang

Storage days

*A : Bactllus natto B : Baczllus subtzlzs

Experimental o o oreee Sy oo
group* 0 2 4 6 8 10 12 18
A 833 7.78 7.5%4 7.76 7-43  7.46  7.56 7.4l
pH B 8.36 7.88 7.65 7.77 7.47 7.60 7.14  7.00
C 8.25 7.66 7.3+ 7.84 7.40 7.78 7.32  7.55
A — 5.75 5.8 5.45 6.00 6.10 590  6.00
Salt content(%) B - 5.28  5.26 598 58  6.00 6.01 6. 01
C — 6.40 56! 37 597 570 598  6.00
A .32 3.60  3.42 435 421 430 3.01  3.30
Titrable acidity B 0.36  2.43  2.60 130 4.23 470 404 5.20
C .77 3.37 34 395 3.8 3.8 3.22 250
*A : Bacillus nattoﬁi\émgazylu-si:subtzlzs L~TT~;;ilzlonal me[hog; - i .
BEA} fB A8 Toll vid) 22 AL FE FAFH pH ol Farad A& ebdigich RS AEe HFA
v FAsE dFel A e W FERE A T KGR thkd wet Erste
B BER RS AEE 2ol kd wkdle fFEAA Fde A48 4
A3 R A4S ks, BIES, EEN, ekt st ATE 2o BE 1897 Z7 B natho B
5 e it Table 29 7,;:}. 6.53%, B. subtilis [t 6. 42%, N A EE 5. 75% =
KaHmES 24 AT o] Aolst gle] 50.94~ AR
56.74%% JEbH g Ed] %P9 _‘:—_-T_ﬂl“}i B e 2 ATl ¢lo] dAlz gdste A
K& ES 50~55%7F otz & HNoeg Hol ¥ A ¥l B. natio B¥ ByRi 29 Fol 4.38%clwl Aol
oj7t gloith HEAGERE 14.44~18.60% 24 A& 3.03% 2, B. subtilis B 1.36%00A 2.37% %, A
Foll wtel 4ol atolst glo gyEEEA £ EA A AEE 4.63%0l1d Ao} 2.3% 2 i grh
Table 2. Changes of moisture, crude protein, crude fat and crude fiber during the
storage of Chungkook-}ang
Experimental \torage days
group* 0 2 4 6 8 10 12 18
A 50.94 52.78 32.79 51.72 50.84 5%77 52.92 52.46
Moisture (%) B 56.74 55.90 35.16 53.07 57.03 55.15 56.77 56.45
C 51.05 48.75 48.87 49.19 50.46 50.09 52.95 51.21
A 18.47 17.87 17.06 17.33 16.94 16.70 17.38 17.12
Crude protein(%) B 14.44 16.05 17.38 17.05 16.39 16.45 16.95 16.37
C 18.60 19.87 17.49 17.43 18.54° 18.38 16.57 18.01
A 11.19 861 9.67 892 7.04 7.46 7.62  6.53
Crude fat(%) B 10.10  9.49 8.7 72 6.94  7.01 6.1 6. 42
C 10.34 823 7.68 7.57 5.28 532 594 575
A — 438  4.14 3.54 4.62  6.80 437  3.03
Crude fiber(2;) B — 436 394 3.1 4.8 3.87 400  2.37
C — 4.63 442 3.77 503 430 438 2.3

C Tradmona1 method
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Table 3. Changes of nitrogen compounds during the storage of Chungkook-jang

Experimental Storage days

group* 0 2 ! 6 8 10 12 18
Amino nitrogen A 498 646.57 693.12 734 862.5 893.4 974.7 1,019.17
(mg%) B 327 522.09 651.64 743.8 844.6 859.0 857.7 996.2
C 456 592.02 664.1  671.7 830.4 817.3 861.8 961.1

Water soluble A .45 1.45 1.60 157 1.76 1.79 1.86 1.31

nitrogen(%;) B .01 1.24 139 155 172 1.62 1.64 1.8

C .39 1.34 147 1.7 .74  1.70 1.8  2.02
Ammonia nitrogen(%) A 0.176 0.115 0.132 0.132 0.203 0.211 0.141 0.155
B 0.125 0.180 0.167 0.149 0.126 0.137 0.138 0.151
C 0.128 0.126 0.101 0.112 0.145 0.149 0.159 0.162

*A : Bacillus natto B : Bacillus subtilis C : Traditional method
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Table 4 Cnanges of amylase and protease actxvxty durmg the storage of Chungkook-,;ang

Storage days

Experimental
Enzyme e i e — —
group* 0 2 4 6 8 10 12 18
A 4 10 10 4 1 3 2
Liquefying amylase B 23 12 n 1 6 4
C 19 5 5 6 9 12 17
A 0.3 4 0.31 0.9 0.4 0.5 0.31 1.05
Neutral protease B 0.2 .6 0. 44 0.2 0.85 0.23 0.32 0. 49
C 0.2 L7 0.83 0.9 0.6 0.24 0.33 0. 82
A — 0.2 0.72 0.1 0.3 0.6 0.82 0.72
Alkaline protease B — 0.3 0.04 0.05 0.5 0.56 0.1 1.28
C — 0.3 0. 32 0.5 1.6 0.88 0.1 1.35
" %A : Bacillus natto B : Bacillus subtilis  C : Traditional method -
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