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Isolation and Charaterization of the Fibrinolytic Enzyme
Producing Bacterium Isolated from Naturally Fermented
Chungkookjang

Byung-Hee Sohn' and Kye-Heon Oh'"

2 o £ A7y BHE AYHoz ARG tte EHgaas Adthe Al MK-15E& Eejstl 53st
= Aotk WA Aldt MK-15= A HayE Fo2RE g3l en, o Aol thet Fefsha 9 oekst A
25k B4 AR AASIYCE MK-159] ek Aoz RE FHGHAL /S fibrin plate PPOE solid
fibrinolytic activity S A3ttt 1 23, FuiAofA A MK-159] EALHEAHL 27 oRE AR plasming]
A ga)eAdol) vlste] oF 254 =9tth 16S rRNAS EM3H A3} F3 MK-15% Bacillus subtilis T3+ 99.9% -S-At
AL Jehligich ulebd, o] M- Bacillus sp. MK-152 HW3lgon. F3 MK-155 GenBankol| [DQ16302112
S&3hich

Abstract The aim of this work was to perform the screening and identification of the bacterium, MK-15
having the activity of fibrinolytic enzyme for the commercial use. Initially, strain MK-15 was enriched and
isolated from naturally fermented soybean. Morphological and various physiological characteristics of the strain
MK-15 was examined. The activity of fibrinolytic enzyme derived from supernatants of test culture MK-15 was
performed by fibrin plate method for solid fibrinolytic activity. As the result, the fibrinolytic activity of MK-15
grown on the soybean media was about 2.7 times greater than that of plasmin used as stardard. 16S rRNA
analyses revealed that strain MK-15 was 99.9% similar to Bacillus subtilis species cluster, and the bacterium
was designated as Bacillus sp. MK-15. Strain MK-15 was registered in GenBank as [DQ163021].
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Morphological characteristics
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Gelatin hydrolysis + FE PCR HM3og FEdle| HriAEE ZAsAct
Catalase + [28 2] MK-15Ao] gt 168 RNA H7 X EE
Oxidase . NCBI®} GenBank program2 ARE3le] AFEAl2 ZASH
Simmon's citrate + A3, o] Algt- oju] BILE Bacillus £(genus)e] F7]4]
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42 MK-15+ Bacillus subtilis2 F3 %9 .M, Bacillus
+: Positive reaction, -: Negative reaction sp. MK-155 s gt dojdl gAY 24 s
GenBank©)| [DQ16302112 S5-2%|3ict
1 gcctaataca tgcaagtcga gcggacagat gggagettge tccetgatgt tagcggegga
61 cgggtgagta acacgtgggt aacctgectg taagactggg ataacteegg gaaaccgggg
121 ctaataccgg atgotigttt gaaccgcatg gttcaaacat aaaaggtggc ttcggctace
181 acttacagat ggacccgegg cgcattaget agttggtgag gtaacggcte accaaggcga
241 cgatgegtag ccgacctgag agggtgatcg gccacactgg gactgagaca cggcccagac
301 tcctacggga ggcagceagta gggaatcttc cgcaatggac gaaagtctga cggagcaacg
361 ccgegtgagt gatgaaggtt ftcggatcgt aaagctctgt tgttagggaa gaacaagtac
421 cgttcgaata gggeggtace ttgacggtac ctaaccagaa ageccacggct aactacgtgc
481 cagcagecgce ggtaatacgt aggtggcaag cgttgtcegg aattattggg cgtaaagggc
541 tcgcaggegg tttcttaagt ctgatgtgaa agecceeegge tcaaccgggg agggtcattg
601 gaaactgggg aacttgagtg cagaagagga gagtggaatt ccacgtgtag cggtgaaatg
661 cgtagagatg tggaggaaca ccagtggcega aggcgactct ctggtctgta actgacgctg
721 aggagcgaaa gcgtggggag cgaacaggat tagataccct ggtagtccac gceegtaaacg
781 atgagtgcta agtgttaggg ggtttcegec ccttagtgcet gcagctaacg cattaagcac
841 tccgectggg gagtacggtc gcaagactga aactcaaagg aattgacggg ggeccgeaca
901 agcggtggag catgtggttt aattcgaage aacgcgaaga accttaccag gtctigacat
961 cctctgacaa tectagagat aggacgtcce cttcggggge agagtgacag gtggtgcatg
1021 gttgtcgtca getegtgteg tgagatgttg ggttaagtcc cgcaacgage gcaacccttg
1081 atcttagttg ccagcattca gttgggcact ctaaggtgac tgceggtgac aaaccggagg
1141 aaggtgggga tgacgtcaaa tcatcatgec ccttatgacc tgggctacac acgtgctaca
1201 atggacagaa caaagggcag cgaaaccgeg aggttaagee aatcccacaa atctgttctc
1261 agttcggatc gcagtctgea actcgactge gtgaagctgg aatcgctagt aatcgcggat
1321 cagcatgeeg cggtgaatac gttccegage cttgtacaca ccgeecegtca caccacgaga
1381 gttigtaaca ccegaagteg gtgaggtaac ctttaggagc cagccgecga agg
38 2. BAlEd MK-159] 165 rRNA {3AHe] 22 47|14
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Physiological & biochemical tests

Water

a-Cyclodextrin
B-Cyclodextrin

Dextrin

Glycogen

Inulin

Mannan

Tween 40

Tween 80
N-Acetyl-D-glucosamine

N-Acetyl-D-mannosamine

Amygdain
L-Alabinose
D-Arabitol

Arbutin

Cellobiose
D-Fructose

L-Fucose
D-Galactose
D-Galacturonic acid
Gentiobiose
D-Gluconic acid
a-D-Glucose
m-Inositol
a-D-Lactose
Lactulose

Maltose

Maltoriose
D-Mannitol
D-mannose
D-Melezitose
D-Melibiose
a-Methyl D-galactoside
p-Methyl d-galactoside
3-Methyl glucose
a-Methyl D-glucoside
B-Methy! D-glucoside
a-Methyl D-mannoside
Palatinose

D-Psicose
D-Raffinose
L-Rhamnose
D-Ribose

D-Salicin
Sedohepulosan
D-Sorbitol

Stachyose

Sucrose

D-Tagatose

D-Trehalose

Turanose

Xylitol

D-Xylose

Acetic acid
a-Hydroxybutyric acid
B-Hydroxybutyric acid
v-Hydroxybutyric acid
p-Hydroxypheny! acetic acid
a-Ketoglutaric acid
a-Ketovaleric acid
Lactamide

D-Lactic acid methylester
L-Lactic acid

D-Malic acid

L-Malic acid
Methylpyruvate
Mono-metylsuccinate
Propionic acid

Pyruvic acid

Succinamic acid

Succinic acid

N-Acetyl L-glutamic acid
Alaninamide

D-Alanine

L-Alanine
L-Alanyl-glycine
L-Asparagine

L-Glutamic acid
Glycyl-L-glutamic acid
L-Pyroglutamic acid
L-serine

Putrescine

2,3-Butanediol

Glycerol

Adenosine
2-Deoxyadensine

Inosine

Thymidine

Uridine
Adenosine-5'-monophosphate
Thymidine-5'-monophosphate
Urudine-5’ -monophosphate
Fructose-6-phosphate
Glucose-6-phosphate
Glucose-6-phosphate
D-L~a-Glycerolphosphate
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