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Study of Functional Chungkukjang contain Fibrinolytic Enzyme

lg-Jo Kim, Hyoung-Kab Kim1, Jong-Hwa Chungz, Young-Kee Jeong3 and Chung-Ho Ryu*

Division of Life Science, (iveongsang National University.
]])ep[. of Environmental Engineering, Jinju National University.
36yeongsangnarmdo Provincial Government Public Health and Environmental Research Institute
""Dep[, of Microbiology, Dong-Eui University

Abstract

A bacterial strain showing the fibrinolytic activity was screened from korean traditional soybean products. For the
identification, the strain was investigated morphology and biochemical characteristics and it was classified to Bacillus
subtilis. The strain had high fibrinolvtic activity in Chungkukjang. The optimum fermentation condition of temperature
and time were 37C and 24hour. The pH in Chungkukjang was gradually alkalized during fermentation. The
fibrinolytic enzyme in Chungkukjang was stable at heat treatment; After heating at 60T and 80C for 30 min, the
fibrinolytic activity remained 75% and 40%, respectively.

Key words — Fibrinolytic enzyme, Chungkukjang, Bacillus subtilis

N =2 He 348 Falste 45 ANShE Bacillus % & A

Fate] LEA A0 AU E ABvIse] e AT

APAL TR YANFD TF oMol ME B Aoz U7k mobAn Atk FAH AT As) A%
A ol ¥ T WEA B Y, A%, A v A AFY cdlE Fol81 298] U8 ThedFeld
g B0z o|gdel R T BESNYUL 58 §FY 200} AN v, Bwd, 18Y 5 4F
Y54 A2 HL, BED %, T RS B3 9o eyl wae] Zustn ok olad dde FAAY
o 24 714 3O HE ghe] ol JgeA T} = A% AY wgd os) LAsle ddos AREY. A
e ANFoz 9uA Utk A2 28 H2Y 59 4el  AraHel St FUAEL J2VH 4, 345 5
- ABRATE BEANA &, AR, AFE AZsS QA
R s e e 541 5204 S84 LTS Wl A
E-mail : ryu@nongae.gsnu.ac.kr 9 ANFEC] KRS FHOE e AR ERT FH] 2

Vol. 12. No.3 (2002. 6) / 357



MDESIIL T

AL & g ARdolh 40t olAte] A Fold iR
S ot AZSA A Ao} §FHT Ao
g Azt gk gl AAwdy
7154 AECRE ¢l AR #e Bl Frhstn A
AT BEERDIE 339 w}% AR 3H19,20], ofrl
AT[8,10], F714H8],
] V*%i[l’o‘] HA=12, AL
TS o] 83 At l2*3[1718] Fol Aok FHY H=%
& AAA Y g FFEe] da FAFoRA AT YR
Yo7t dAsn g %‘é% e 71zl g2 go} A8
F fle Aot Ay A7
Eoll g3l 25 HUbE, gadFy Ad 5 gzhEed Wy
OS2 W7 e AFAE AEsta oy ERAH Ha
T Uitk Aol dAGH a7
o} AAAA 562100 B =Eo| o BFHJOY HF
A& AR Az, AR, 4 39 754 EE gdEds
2o g A7 vlHg dA oot wepa GEYolHL
A YA gowA 7154 24
T 7ol vt @ol 3t A=
AN 71548 =3 8 &
7154 F=ge wEzA R AgHste
A} sk

HEOT
A GHE AW FEoA 2004 HE $89 A S
791 A S e

7Fol 22 « 3

AEAE dde] QRGN FEEE F5TH FR
TAANM E T 25 F M50l de dFE st
Aot 2 T2 A2 FE Azt Ao WA
o e, FAE AR SRYMA 5 AT &
3 HEMALE ol AANFig 1)3le 71548 HEA
Zo A% 7FE ddaAnt 2HE 77 A3
574€ Bergey's®] WH[2]) F3to] T FH A
EAL gram Ao R dA F HuFo R HAFYO
o, $EAF kX FA FFE FAsAh

358 / 4aTieta A

A% - 497 - 7F%

Fig. 1. Fibrinolytic activity of fermented Chungkukjang.
A; Bacillus subtilis GSK3580, B; Bacillus subtilis GSK2457,
C; Commercial Chungkukjang.
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Table 1. Morphological, physiological and biochemical
characteristics of isolated Bacillus subtilis GSK3580

1. Morphological characteristics
Form
Mobility
Gram stain
Spores

2. Cultural characteristics
Growth pH
Growth temperature
Aerobic growth
Growth Na(l

1 6.0~85
0 20~55T

: 0~12%

3. Physiological characteristics
Starch
Casein
Gelatin
Pectin
Pulluan
Catalase
Oxidase
Citrate
Nitrate reduction
Urease
Acetoin
Indol
Lysine decarboxylase
Arginine decarboxylase
Ornithine decarboxylase
st

: +(slow1y)

(quickly)
+(quickly)
(

: +(slowly)

+ + o+

+ +

+ 4+ 4+

4. Carbon Ultilization
Glucose
Cellobiose
Fructose
Lactose
Salicin
Inositol
Sorbitol
Sucrose
Melibiose
Amygdalin
Xylose
Arabinose
Rhamnose
Mannitol
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Fig. 2. Effect of fermentation temperature on fibrinolytic

activity of Bacillus subtilis GSK3580.
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Fig. 3. Production of fibrinolytic enzyme by Bacillus
subtilis GSK3580 during fermentation.
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Fig. 4. pH of Chungkukjang by Bacillus subtilis GSK3580
during fermentation.
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Fig. 5. Growth of Bacillus subtilis (GSK3580 in during

Chungkukjang fermentation.
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