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Abstract

A bacterium, KP-6408, capable of hydrolyzing fibrin was isolated from Chungkook—jang, which was
possibly identified as a strain of Bacillus sp. The effects of culture condition and medium composition
on the enzyme production were investigated. Among nitrogen sources tested, yeast extract was the
most effective for the enzyme production, and the level of the concentration for the optimal enzyme
production was 0.2%(w/v). For carbon sources, glucose was the best for the enzyme production with
the level of 2.0%(w/v). The enzyme was maximally produced by cultivating the organism at the liquid
medium of the initial pH 8.0 and temperature of 40°C. In Chungkook—jang fermentation, the enzyme
was maximally produced when incubated at 35°C for 24 hrs using soybean as a solid medium. The
addition of various rice starch to the soybean in Chungkook-jang fermentation lowered the enzyme
production.
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Table 1. Morphological, cultural and biochemical char-
acteristics of Bacillus sp. KP-6408

Table 2. Effect of nitrogen sources on production of
fibrinolytic enzyme

1. Morphological characteristics
- Form : rods, 0.6~0.7u%x1.5~2.0u
- Mobility A+
- Gram stain @ +
- Spores T+
2. Cultural characteristics
- Growth pH 1 4~11
- Growth temperature 1 30~45°C
~ Anaerobic growth o
~ Acid from
D-Glucose
D-Xylose
D-Mannitol
- Growth in NaCl
0%
2%
5%
7%
10%
~ NaCl and KCI required
3. Utilization of sugar
- D-Glucose
- Sucrose
- D-Mannitol
~ Sorbitol
- D-Ribose
- D-Xylose
- Lactose
- D-Fructose
4. Biochemical characteristics
- Starch hydrolysis
~ Casein hydrolysis
- Gelatin hydrolysis
- Catalase
- Gas from glucose
- Gas from nitrate
- Nitrate reduced to nitrite
- Citrate utilization
- Propionate utilization
- Voges—Proskauer test

I+ ++ 4+ + 4+

P+ ++

L+t 4+ 4

+ 1+ +
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Nitrogen source Relative activity(%)

None 0
Ammonium sulfate 0
Sodium nitrate 30.0
Fibrin 41.4
L-Aspartic acid 0
L-Glutamic acid 0
Glycine 0
Peptone 99.3
Yeast extract 100.0

The basal medium composition was 2% D-glucose, 0.2%
yeast nitrogen base(without amino acid and ammonium
sulfate) and 0.2% various nitrogen sources. The inoculum
size was 0.5% and cultivation was carried out at 40°C for
24 hrs. The 100% relative activity corresponds to 1.09
cm’ of area measured by fibrin plate method and 3.46
unit/ml in plasmin unit

Table 3. Effect of yeast extract concentration on pro-
duction of fibrinolytic enzyme

Concentration(%) Relative activity(%)
None 0
0.002 0
0.02 30.8
0.2 100.0
1 396
2 308

The basal medium composition was 2% D-glucose, 0.2%
yeast nitrogen base(without amino acid and yeast extract)
and 0.2% various nitrogen sources. The cultivation condi-
tions were same as Table 2
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Table 4. Effect of carbon sources on production of fib—
rinolytic enzyme

SEERE IR

Table 7. Effect of temperature on production of fib—
rinolytic enzyme

Carbon source Relative activity(%) Temperature(°C) Relative activity(%)
None 6.4 25 0

D-Glucose 100.0 30 14.7
Saccharose 66.1 35 85.3
D-Fructose 57.8 40 100.0

Maltose 41.3 45 21.1

D-Ribose 495 50 0

D—Xylo;e 2.1 The medium composition was 0.2% yeast extract, 0.2%
Starch(rice) 450 . . . . .
Mannitol 99 yeast nitrogen base(without amino af:ld and ammonium
Sorbitol 578 sulfate) and 2% glucose. The cultivation conditions were

The medium composition was 0.2% yeast extract, 0.2%
yeast nitrogen base(without amino acid and yeast extract)
and 2% various carbon sources. The cultivation conditions
were same as Table 2

Table 5. Effect of glucose concentration on production
of fibrinolytic enzyme

Concentration(%) Relative activity(%6)
None 0
0.1 96
0.3 125
0.5 20.2
1.0 433
1.5 894
2.0 100.0
3.0 99.0
50 89.4
10.0 89.4
15.0 89.4
20.0 75.0

The basal medium composition was 0.2% yeast extract,
0.2% yeast nitrogen base(without amino acid and yeast ex-
tract) and various glucose concentrations. The cultivation
conditions were same as Table 2

Table 6. Effect of initial pH of medium on production
of fibrinolytic enzyme

pH Relative activity(%)
20 0
3.0 0
4.0 99
5.0 11.9
6.0 21.8
7.0 89.1
8.0 100.0
9.0 782
10.0 30.7
110 158

The medium composition was 0.2% yeast extract, 0.2%
yeast nitrogen base(without amino acid and ammonium
sulfate) and 2% glucose. The cultivation conditions were
same as Table 2
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Table 8. Effect of incubation temperature on production
of fibrinolytic enzyme from Chungkook-jang

fermentation
Temperature(°C) Relative activity(%)
25 31.8
30 494
35 100.0
40 52.6
45 149
50 9.7

The cultiviations were carried at 35°C for 24 hrs. The 100
% relative activity corresponds to 1.50cm? in fibrin plate
method, and 4.76 unit/ml in plasmin unit
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Table 9. Effect of incubation time on production of fibri-
nolytic enzyme from Chungkook—jang fermen—

tation
Time(hr) Relative activity(%6)
0 0
12 50.4
24 100.0
36 62.3
48 50.4

The cultiviation conditions were same as Table 8

Table 10. Effect of added rice starch on production of
fibrinolytic enzyme from Chungkook —jang fer—
mentation

Starch source Relative activity(%)

(%) 0 20 40 60 80 100

Rice 1000 713 580 453 213 O
Glutinous rice 1000 52.7 460 327 100 O
Rice(unpolished) 100.0 460 267 100 47 0
Glutinous millet 100.0 52.7 460 327 153 0
The total amount of soybean and added starch source
were 10g in 20ml water. The cultivation conditions were
same as Table 8

Table 11. Effect of added NaCl on production of fibri-
nolytic enzyme from Chungkook-jang fer-

mentation
NaCl(%) Relative activity(%)
0 100
1.0 99.5
2.0 96.0
5.0 9.9
10.0 91.7

The cultivation conditions were same as Table 8
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