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Studies on Chung-Kook-Jang (Part I)
—On the changes of soy-bean protein in manufacturing Chung-Kook-Jang—
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SUMMARY

As a series on the soy-bean protein and their related substances 9 samples were collected
Afrom 9 places such as straws (Rice) to obtain bacterial strains which produce protease.
From these samples toial of 23 strains were isolated by the use of dilution pour plate
amethod.

For all isolated strains primary screening of productivity of protease was performed
and useful straines with regard to protease productivities were identified.

Optimum conditions for enzyme action of protease from isolates Dy, Fzy strains were
pH 7.5 and 40°C.

Chung-Kook-Jang is one of the characteristic foods in Korea mads from soy-bean by
fermentation. The chief bacterium is Bacillus subtilis and the chief change which takes
place in soy-bean during fermentation is degradation of protein.

Three kinds of Chung-Kook-Jang were prepared using three different strains of Bacillus
natto, Dy and Fy from isolated. Water soluble-N, TCA soluble-N, amino-N and peptide-N
were measured about the steamed soybean, Chung-Kook-Jang prepared with three strains
-of bacteria. Water soluble-N decreased very largely in steamed soybean, but in Chung-
Kook-Jang it increased to 85% of raw soy-bean.
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3tz 19703 A HA & £ 8  protease 4] A A EA screeningdle] - protease A A FEZ L A B
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Table 1. Protease activity by modified Fuld-Gross method

tubeNo.|1}213!4]5l6!7J8E9i10‘~

Dilution ratio 1:4 1:6 1:16 1:32 1:64 1:128 1:256 1:512 1:1024 1:2048.

Enzyme soln. 0.25 0.125 0.0625 0.0313 0.0156 0.0078 0.0039 0.0019 0.001 0.0005-
content. ml./tube

Activity unit* 4 8 16 32 64 128 256 512 1024 2048.

* Activity: Enzyme solution 1ml 7} casein Img & B8 & 4 & FAJEE protease activity unit.
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Fig. 1. Preparation of sample for determination in various nitrogen form on Chung-Kook-Jang
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Table 2. Protease activity of straw added crude Chung-Kook-Jang

1 Protease activity*
24 hrs. 36 hrs. 48 hrs.
A. Che-Ju 32 64 128
B. Kyung-Nam 32 64 128
C. Kyung-Pook <32 <64 64
D. Chun-Nam 32 128 256
E. Chun-Pook <16 <64 64
F. Choong-Nam 32 128 256
G. Choong-Pook <32 64 128
H. Kang-Won 32 <128 256
I. Kyung-Ki <16 64 64

Odor

same as meju
same as meju
same as meju
same as meju & NH;
same as meju
same as meju & NH;z
same as meju
same as meju & NH;
same as meju

* Protease activity is Fuld-Gross Unit.

Table 3. Protease activity of Chung-Kook-Jang from isolated strains

Origine No. of li Protease activity (age:36hrs) Odor
isolates | Sicarzone by -4~ Fuld-Gross Unit
Dy 12~14 — —
D» 15~17 128~ <256 same as meju
Ds 13~15 — —
Chun-Nam straw Ds 12~15 — -
Dy 26~30 512 same as meju & NHj
Dus 12~16 — -
Di1s 17~20 256 same as meju
Dy 18~23 256 same as meju
Des 15~19 128~<(256 same as meju
Fs 19~23 256~<512 same as meju
Fs 13~16 — same as meju
Fio 18~24 256~<512 same as meju
Choong-Nam straw Fyp 24~29 512 same as meju & NHj
Fa1 12~17 — —
Fas 13~18 — —
For 15~20 128~<256 same as meju
Hs 14~19 128~ <256 same as meju
Hs 12~17 - —
Hiu 11~16 — —
Kang-Won straw His 13~18 - -
Ha 15~20 128~ <256 same as meju
Hso 20~26 <512 same as meju & NH;
Has 16~20 128~<256 same as meju
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Fig. 2. Changes in protease activity of during
the fermentation of Chung-KookJang.
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Fig. 3. Properties of the crude protease from isolates Dy and Fy strain.

(a) Reaction mixture was incubated at 40°C for 30min.

(b) Reaction mixture was incubated for 30min. at optimum pH.

(¢) Remaining protease activity was meausred after the enzyme solution. was kept at 25°C for
24 hrs.

(d) Remaining protease activity was measured after the enzyme solution was heated for 30min.
at optimum pH

Legend : @ —— @ Protease of Dy strain

(ORI O Protease of Fy strain
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Fig. 4. Changes in water soluble & insoluble
nitrogen of during the fermentation of Chung-
Kook-Jang.

Legend: @ —— @ Water soluble-N of Dy strain
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O—+—0 Water insoluble-N of Fy, strain

#He T 75%’—% TEA Azt 28%0| 5 v+
S8R &7 17204 FFTHY AS L4
B2 AL HAFTF dESHT] A4y
protease &4 o 2]} 04 A 309 A 7 5-qkel Fut
HAL T AEol FE3 Al st
A 2. F HEE S AL 40~604]
FheiE sl e494

AR EHEHRY o=

99 el 4%
Zk Foel gol wAg
47} 85%¢] ol 2 71] e 2

= 3
4% Aol 9t Aol

% IR 2FEFEE Bt FA 9] 9
el #84A4d e Fo) AP U A
A¥l ol FFHL FRAY G o
ZgAA Fod 2AR uAT = A8 ol

wG F54AL FAAE Dy FF Fa T
g% BT A5 AL el 12145

] go] TCAAEAYES 4_4_ amino ] A &7}
Dy F59 HF4-L 25%, Fo o559 FT4L 21
%013 control TFel A% A AF= 18%
qdE & Ao HSFETE 529D Dy, Fo
1 —T—] 93t A z" HFFo| control & =
% 8t amino e} A vl ¢ 70~80% )
= ‘3%»8— amino )4 £ % 43t Y& o=}

=
A &) amino4te] 2 & F5} ©-& 9] amino

Aol HHRT 44E AYHz gomE St F
WE o $49 Qo neFe IuE T
100 T
€
2 ,—O:'\\—S\\
h N .
8ok S’ AN
‘ \
¢ A
U [y
4 \
7
~ 60F L
] ; \
$ \
2
8 40p =
&
D — ®: D, strain
[oRuNE O 1 Fy strain
20p E

20 40 60(hrs.)

Fig. 5. Changes in amino nitrogen during the
fermentation of Chung-Kook-Jang.
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