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Fig. 1. Mechanism of blood coagulation and fibrinolysis in
the human body.
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Table 1. Ratio of halo zone diameter (mm) and colony diame-
ter (mm) shown by bacteria isolated from Chungkookjang

time skim milk (2%)-NA medium casein (2%)-NA medium

strain 12 hour 24 hour 36 hour 12 hour 24 hour 36 hour

KCK-1 2 15 2.08 1.86 2.83 2.09
KCK-2 2 15 1.92 2 2.36 1.96
KCK-3 ND ND 2 ND 1.7 1.5
KCK-4 ND ND 1.44 ND 1.56 1.4
KCK-5 2 1.65 1.85 2 2.8 1.87
KCK-6 35 32 3.14 2.17 2.79 25
KCK-7 2 2.86 2.7 225 225 1.96
KCK-8 1.75 25 27 2 1.95 1.76
KCK-9 2 222 2.29 2.07 2.19 1.75
KCK-10 2.29 2.5 2.45 23 2.18 2

*ND: not determined.

ThA] 25731 0] KCK-1~KCK-102.2 HH 54}

o]Z z}z} skim milk(2%)-NAH| =9} casein(2%)-NAH}| =)
Hir4E tooth pickZ FF3l v 3 vpehd £3)
7)5 2% AL Table 17 72t} Casein(2%)-NA
Hi x| ol A o5& widet 23 £ AEmmy E2Y
ASmm)e] F2|7F g 24A7k 7 Eshor, 1%
KCK-1, 5, 6, 2, 735 €22 =4 Yehdth. 12y skim
milk(2%)-NAu| Ao M= B2 757} sk 364174 1 5
7} =kom, KCK-6, 7, 8 #F 0.2 A Yeh} vj
A} 2739 weEh 8] A7) o) T xpol7k YA

E§ olg EITFY fibringd TS Yoty %
¢ Horikoshi®9] protease 4] WiA| 2 ¥ & A|A (glucose 1%,
polypeptone 0.5%, yeast extract 0.5%, soybean meal 1.0%,
MgSO, - TH,0 0.02%) A}-&-38}0d 37°Cof| ] uljek &= ulj kA7
o & o|59 §AEAHE 0.6% fibring g o g3t} =
8t

Table 201 4 &} Zro] ujYA|zte] A3} gto)| whe} fibring-3)
A0 B0l FTtEo] o] a5t wiek 48117k
Ho) 484¢ Jepdidch a3y KCK9 #5E WY
24X]7tel] Hof 28-S JeRoY, 248432 o$-
ottt 53] KCK-7 #59] ¢ 3o arx 88 5%
SHAE Eokor) fibring s F4-0) GAdo] 71 ko,
KCK-1 #F+= caseintl x| goll A} F£3ho] 714 A A e}

Table 2. Fibrinolytic activities of the bacteria isolated from
Chungkookjang

time fibrinolytic activity (unit/ml)
strain 24 hour 48 hour 60 hour
KCK-1 55.9 293.7 102.2
KCK-2 232 432 252
KCK-3 19.4 60.9 30.6
KCK-4 46.1 55.7 48.6
KCK-5 354 57.4 40.2
KCK-6 483 108.9 62.2
KCK-7 345.8 628.3 510.3
KCK-8 276.9 584.9 4327
KCK-9 65.4 322 313
KCK-10 40.8 276.7 127.2

AFAFE IR 1 fibrind3) AT 2 T4 121

sou} fibingslse thi: WA teht 389 A§%
fibring3) §4 FADle i Aolzb Ut ole
caseino]1} skim milkel| x| A o] Z} B8] FF7} A=
fibrin g3 E49] 71 Eol]Add VQlste Ao A7
t}, o|Ake] Aol A] fibrinolytic enzyme activity7} 713 &=
& KCK-7 55 9s}o] o] st}

28| 2F2| 53

=g o2 HE skim milk agar ¥j2) el X el B3l
o] Q)& 10%9) FFE screeningdte] o]& halode] =]
9} fibrinolytic activityS FA}tY =& Fo8 KCK-7 &
F2 Agsliach ¥ #50 guey 54, ujdEH 2 2
F9) 2+E A, catalase, oxidase A T TFY TR BA
2 AN 2 BEES e Asfy S4S 2AY
Z 3= Table 33} zr).

KCK-7#59] Fele 540 & Gram ¥4 2
o224 YAFZEAE A2 5% NaClolX AS715381%
o gt WgAN starch TR Eo] JATH E=FH
casein¥} gelating w9 wWh25) sES)5IATE Glucose,
cellobiose, fructose, manmitol, arabinose & ©]-2-3}c] A2 A}
489 2™, rhamnose ¢} lactose = ©]-&-3}x] B3ltt. w3
catalase®} oxidase Al@o M= WS e o), ureas
B351%) 53141, tryptophaneS o] £-3] indole A§AJ3t

Table 3. Morphological, cultural and biochemical characteri-
stics, and utilization of sugars of the strain KCK-7

1. Morphological characteristics

- Form : rods
- Motility : +
- Gram's stain : +
- Endospores : +

2. Cultural characteristics
- growth in 2% NaCl
5% NaCl
7% NaCl
10% NaCl
3. Biochemical characteristic
- catalase :
- oxidase
- citrate
- nitrate reduction
- acetoin production
- casein hydrolysis
- starch hydrolysis
- gelatin hydrolysis
- urea hydrolysis
- indoleproduction
3. Utilization of sugars
- glucose(acid/gas)
- cellobiose
- fructose
- mannitol
- thamnose
- arabinose
- xylose
- lactose

CH o+

+ 4+ + 4+ o+ o+ o+

tH+ 0+ ++
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D: 1815 H0625 (SA-101) Date of run: 4-DEC-96 03:04:18
Bottle: 67 SAMPLE [AEROBE]
RT Area Ar/Ht Respon ECL Name % Comment 1 Comment 2
1.496 646434304 0.033 7019 SOLVENT PEAK - - - - < min 1t
1.596 2320 0.023 7236 I R < min 1t
1.835 616 0.025 7755 ottt < min 1t
1.891 656 0.027 L. 7876 oot < min rt
6.239 2760 0.037 0.926 13617 1401SO- - - - - - - . 1.94 ECL deviates -0.001 Reference -0.002
6.307 928 0.041 C 13.670 - © vt oot otos o SIS
7.652 28464 0.039 0.901 14622 1501SO- - - - - - - - 19.47 ECL deviates 0.001  Reference -0.000
7.785 59776 0.040 0.901 14.712  15:0 ANTEISO - - - - 40.85 ECL deviates 0.001  Reference -0.000
8.831 680 0.044 0.9.00 15387 16:1 w7c alcohol - - 0.46 ECL deviates 0.001
9.215 9712 0.042 0.901 15625 160I1SO- - - - - - 6.64 ECL deviates -0.001 Reference -0.002
9.425 1464 0.046 0.902 15756 161 wlle- - - - - - 1.00 ECL deviates -0.001
9.815 5544 0.043 0.905 15999 160 - - - - - . - 3.81 ECL deviates -0.001 Reference -0.003
10.467 816 0.045 0.909 16387 1SO 17:1 wl0c - - - 0.56 ECL deviates -0.001
10.617 760 0.048 0.910 16476  Sum In Feature 5 - - 0.52 ECL deviates -0.001 17:1 ISO VANTEI B
10.875 15376 0.044 0911 16630 17.01SO- - - - - - 10.63 ECL deviates 0.001  Reference -0.002
11.031 20376 0.043 0.912 16.722  17:0 ANTEISO - - - - 14.10 ECL deviates 0.001  Reference -0.002
AR AR 760 . s o SUMMED FEATURE S5 - - 0.52 17:1 ISO JANTEI B 17:1 ANTEISO B 1
Solvent Ar Total Area Named area % Named Total Amnt Nbr Ref ECL Deviation Ref ECL Shift
646434304 146656 145728 99.37 131784 7 0.001 0.002
TSBA [Rev 3.90] Bacillus - - - - - - - « - - - . . . . . . 0.636
B_ subtilis* .............. 0.636

Fig. 2. Gas chromatogram ef cellular fatty acids of Bacillus subtilis KCK-7.
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ed fatty acid2 FA = o] gl.om C,, iso-fatty acid= 19.47%,
Ciso anteiso-fatty acidv 40.85%, C,, iso-fatty acid= 10.63
%, Cyo anteiso-fatty acids= 14.10%7} ¥£38t= o] g3t}
ol KISTAE S d74 F3x L340 w3 $9
600] library 2] ¥ <ot v)ud o & AY #57+= 63.6
% similarity 2 Bacillus subtilis®} 7V SARE 459 Ao

2 dsA4. galr] B FFE Bacillus subtilis KCK-7T2
H st

Hjos A% pH

Protease 4 v %] (glucose 1%, polypeptone 0.5%, yeast
extract 0.5%, soybean meal 1.0%, MgSO, - TH,0 0.02%)&
olgsiel B2 FFre) WAEHN Eh Al WAL W
27] pHe| g ZAVSH] Asto] MjA\<] pHE 22t 5~
9z Z@ete] 3TCAA 4822 MAE BABHES ST
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Fig. 3. Effect of initial pH on fibrinolytic enzyme production
by Bacillus subtilis KCK-7.
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Table 4. Effect of temperature on fibrinolytic enzyme pro-
duction by Bacillus subtilis KCK-7.

time fibrinolytic activity (unit/ml)

temperature 24 hr 48 hr
25°C 2164 467.1

30°C 164.3 538.4

35°C 306.4 572.6

37°C 343.6 638.7

40°C 272.1 556.6

45°C 6.1 6.4

9] Bacillus spp. ATE0] 30~37°CollA K HHL
7= A7 dX)5= AslolA| vt Manachini 570 X
alkaline protease JAHS- 913+ Bacillus sp.d52] 3

w7} 45°Colgtie Bt 3 Y cyclodextrin glu-

cosyltransferase A2 £43 Bacillus sp.o] HZL%7}F 50

°Colithe BurEth= gkt

do kI Hi 2
n o ol A

aAtel 2

B AFE 1996 At st A x|
o3 F3E FAe dFolw, AFH] Aol FTA=YHY
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AP} o] BA G A At =YY
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Isolation and Identification of Fibrinolytic Bacteria from Korean Traditional Chungkookjang
Seok Heo, Si kyung Lee* and Hyun Kyu Joo'(Department of Applied Biology and Chemistry, KonKuk University

and 'Divsion of Food Resources, Sun Moon University)

Abstract : In this study, the bacteria which could hydrolyze the fibrin produced through the blood coagulation
mechanism in the human body, were isolated from Chungkookjang. The KCK-7 strain was selected among the iso-
lated bacteria as the best strain for fibrinolytic activity. It was spore forming and Gram positive. C,s, anteiso fatty
acid and C,, iso fatty acid were 40.85% and 19.47%, respectively as major component among its cellular fatty
acid composition. It showed the similarity of 63.6%, compared with standard strain. It was thus identified to be Ba-
cillus subtilis according to Bergey's manual of systematic bacteriology and its fatty acid profiles of Gas chro-
matography. The optimum culture temperature and pH were 37°C and 8 for the production of fibrinolytic enzyme

by Bacillus subtilis KCK-7.
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