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Abstract

This study was canied out to investigate the Cheongbuljang fermentation characteristics and to select the strain
showing a fibrinolytic activity. Fibrinolytic activity of 5 strains isolated from the commercial Chungkukjang was
tested. N2 strain showed the highest activity (41.7%) while N3 and N5 had similar activity (27.8%) compared
to plasmin 1 unit/mL. The selected N2 strain was determined as B. subtilis with 90.1% homology by API kit
analysis. Quality characteristics of Cheongbukjang fermented by 6 kinds of strains were tested. Among 3 strains
cultured, B subtilis (KCTC 3014) showed the highest viscous substance, fibrinolytic activity and amino type nittogen
content. After isolated, B subtilis N2 showed the highest viscous substance, fibrinolytic activity and amino type
nitrogen content. Optimum steam-time for Cheongbuljang fermented by B. subtilis (KCTC 3014) and B. subtilis
N2 was 45 min while optimum fermentation-time was 20 hr.
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Table 1. Fibrinolytic activity of the strains isolated from
Cheongbukjang

Strains Fibrinolytic activity (%)
Plasmin (lunit/mL) 100
N1 22
N2 41.7
N3 2718
N4 28
N5 21.8

Fig. 1. Fibrinolytic activity of the strains isolated from Cheongbukjang.

Strains”  substance activity sugar

g3t BE 54 7

Table 2. Identification of N2 strains by API S50CHB kit (B. subtilis
90.1%)

No. Characteristics Results’ | No.  Characteristics ~ Results
0 Control - 25 Esculine +
1 Glycerol + 26 Salicine -
2 Extythritol - 27 Cellobiose -
3 D-Arabinose - 28 Maltose +
4 L-Arabinose + 29 Lactose
5 Ribose + 30 Melibiose -
6 D-Xylose - 31 Saccharose +
7 L-Xylose - 32 Trehalose +
8 Adonitol - 33 Inuline +
9 B Methyl-xyloside - 34 Melezitose -
10 Galactose - 35 D-Raffinose -
11 D-Glucose + 36 Amidon +
12 D-Fructose + 37 Glycogene -
13 D-Mannose + R Xylitol -
14 L-Sorbose - 39 B Gentiobiose -
15 Rhamnose - 40 D-Turanose +
16 Dulcitol - 41 D-Lyxose -
17 Inositol + 42 D-Tagatose -
18 Mannitol + 43 D-Fucose -
19 Sorbitol + 44 L-Fucose -
20 o Methyl-D-mannoside - 45 D-Arabitol
21 a Methyl-D-glucoside + 46 L-Arabitol
22 N Acetyl glucosamine + 47 Gluconate -
23 Amygdaline - 48 2 ceto-gluconate -
24 Arbutine - 49 5 ceto-gluconate -

[ - -
)+; positive, -; negative.
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Table 3. Comparison of viscous substance, fibrinolytic activity,

reducing sugar, amino type nitrogen and ammonia type nitrogen

in Cheongbukjang fermentation with different strains

Amino type  Ammonia
nitrogen  type nitrogen
(%) (unit) (mg%) (mg%) (mg%)

340+001 122424153 727632 12796:0.74 94.46+0.20

2841004 3630 084 2574+20 10005057 165.9610.16

Viscous  Fibrinolytic ~ Reducing

3234005 7529:0.69 7769+33 12249+054 71.23+0.34

566+005 21278173 1165.7:3.6 215.18+0.28 101.27+0.47

5142001 16340086 10006106 21228+040 9592:0.12

[>T =~ B = B e B = = B

5531001 121.08+0.74 10541346 206.48:0.69 100.68:0.31-

A; B. subrilis (KCTC 3014), B; B. subrilis (KCCM 11314), C; B. subtilis (KCCM
11315), D; B. subtilis N2, E; B. subtilis N3, F; B. subtilis N5.
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Table 4. Comparison of viscous substance, fibrinolytic activity,
reducing sugar, amino type nitrogen and ammonia type nitrogen
in Cheongbukjang fermentation with different steam time

Steam  Viscous  Fibrinolytic  Reducing  Amino type  Ammonia

)]

Strains” time  substance activity sugar nittogen  type nitrogen
mn) (%) (unit) (mgh)  (mgh)  (mg%)
15 2824001 15445:1.34 451744 116674049 104.43:0.62
30 329+001 165.00t141 4502:08 202.44+0.80 105.28+040
A
45 360£001 13265+177 6399150 201.70:045 103.92:0.66
60 3741001 39.60:141 479.1+15 17497+030 137.06+1.04
15 501£001 13640170 1105.1465 15290021 109.35:0.58
30 517001 138.85+0.07 1177.8203 204.73+045 .108.2110.22
D

45 543:0001 18035035 11822459 203.96+023 105.61:0.07

60  565:001 181.50+1.13 1189.6+2.8 197.80+0.28 142.33+0.52
A; B. subtilis (KCTC 3014), D; B. subrilis N2.
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Fig. 2. Changes of viscous substance during Cheongbukjang
fermentation by B. subtilis (KCTC 3014) and B. subtilis N2.
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Fig. 3. Changes of fibrinolytic activity during Cheongbukjang
fermentation by B. subtilis (KCTC 3014) and B. subtilis N2.
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Fig. 4. Changes of reducing sugar during Cheongbukjang
fermentation by B. subtilis (KCTC 3014) and B. subtilis N2.
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Fig. 5. Changes of amino type nitrogen during Cheongbukjang
fermentation by B. subtilis (KCTC 3014) and B. subtilis N2.
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Fig. 6. Changes of ammonia type nitrogen during Chungkugjang
fermentation by B. subtilis (KCTC 3014) and B. subtilis N2.
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