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AUNGKAWIPA MONTRIWONG : CHARACTERIZATION OF
FIBRINOLYTIC AND PROTEOLYTIC ENZYMES FROM A
MODERATATELY HALOPHILIC BACTERIUM, VIRGIBACILLUS SP.
SK1-3-7, ISOLATED FROM FISH SAUCE FERMENTATION. THESIS
ADVISOR : ASSOC. PROF. JIRAWAT YONGSAWATDIGUL, Ph.D.,

93 PP.

FIBRINOLYTIC ENZYME/ VIRGIBACILLUS SP./ FISH SAUCE/ PARTIALLY

PURIFIED/ PLASMIN/ PROTIOLYTIC ENZYME

Objectives of this study were to compare fibrinolytic and proteolytic activities
produced from Virgibacillus sp. SK1-3-7 with those of bacteria isolated from fish
sauce samples fermented for 1-12 months. In addition, biochemical characteristics of
fibrinolytic and proteolytic . enzymes - from Virgibacillus sp. SKI1-3-7 were
characterized. Virgibacillus sp. SK1-3-7 exhibited the highest fibrinolytic and
proteolytic activities among 25 strains tested based on the fibrin plate and azocasein
assay, respectively. Fibrinolytic and proteolytic enzymes from Virgibacillus sp. SK1-
3-7 were partially purified using hydrophobic and ion-exchange chromatography. The
enzymes with molecular weight of 20 and 36 kDa showed fibrinolytic activity on
fibrin and casein zymograms. The fibrinolytic enzymes were stable between pH 4-10
and below 60 °C for 1 h. The enzymes were activated by 20 mM CaCl, and 0.15 M
NaCl. In addition, these enzymes showed high activity at CaCl, and NaCl
concentrations up to 100 mM and 2 M, respectively. In addition, the residual

fibrinolytic activity of 61% was found at 4 M NaCl, suggesting that these enzymes



remained relatively high catalytic activity at extremely high ionic strength conditions.
The enzymes were completely inhibited by Phenylmethylsulfonyl fluoride (PMSF)
and preferably hydrolyzed Suc-Ala-Ala-Pro-Phe-pNA, suggesting that the enzymes
were a subtilisin-like serine protease, similar to nattokinase from Bacillus natto.
Virgibacillus sp. SK1-3-7 enzymes hydrolyzed fibrin to a greater extent than did
plasmin. In addition, the enzymes were resistant to pepsin and trypsin digestion. The
fibrinolytic enzymes from Virgibacillus sp. SK1-3-7 could be utilized as a part of
nutraceutical products to reduce the risk of cardiovascular diseases.

The proteolytic enzymes of Virgibacillus sp. SK1-3-7 showed optimum
condition at 60 °C and pH 9. Proteolytic activity was increased about 2 and 1.2 times
in the presence of 100 mM CaCl, and 0.5 M NaCl, respectively, indicating the
characteristic of CaCl, and NaCl-activated proteases. In addition, proteolytic activity
still remained in the absence and presence of NaCl up to 4 M. These enzymes
exhibited stability in the presence of 0.5 M NaCl and 10 mM CaCl,, pH 9 at 37 °C for
24 h. The proteolytic enzymes were stable between pH 4-10 and below 60 °C for 1 h.
The enzymes were completely inhibited by PMSF and preferably hydrolyzed Suc-

Ala-Ala-Pro-Phe-pNA, suggesting that it is a subtilisin-like serine protease.
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