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VIRGIBACILLUS STRAINS/BACTERIAL PROTEINASE/NaCI-ACTIVATED

PROTEINASE/FISH SAUCE

Virgibacillus sp. SK37 and SK 33 isolated from fish sauce fermented for 1
month showed high proteolytic activity towards anchovy and casein substrates at 10%
and 25% NaCl. They could be the potential strains for starter culture development
aiming at reducing fermentation time. Overall objective of this study was to elucidate
biochemical characteristics of extracellular and cell-bound proteinases produced by
these strains.

Extracellular and cell-bound proteinases from Virgibacillus sp. SK37
preferably hydrolyzed succinyl (Suc)-Ala-Ala-Pro-Phe-4-methyl-7-coumarylamides
(AMC), suggesting a subtilisin-like characteristic. Extracellular proteinase from
Virgibacillus sp. SK37 showed optimum condition at 65 °C and pH 8. Proteolytic
activity was increased about 5 times in the presence of 20% NaCl, indicating the
characteristic of NaCl-activated proteinase. Based on activity staining, several
proteinases with molecular mass of 81, 67, 63, 50, 38 and 18 kDa were observed both
in the absence and presence of 25% NaCl. Cell-bound proteinase from Virgibacillus

sp. SK37 showed the maximum activity at 65 °C, pH 7 and 9.5. The proteinase
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effectively hydrolyzed anchovy actomyosin at 5-20% NaCl. In addition, the enzyme
remained stable at 30 °C, 25% NaCl for 24 h.

Virgibacillus sp. SK33 showed maximum proteinase production in the
modified halobacterium broth containing only a single nitrogen source of either yeast
extract, peptone or casamino acid. Optimal proteinase production for Virgibacillus
sp. SK33 was at 5% NaCl, 40 °C. Extracellular proteinase of Virgibacillus sp. SK33
efficiently hydrolyzed Suc-Ala-Ala-Pro-Phe-AMC, suggesting a subtilisin-like
characteristic. The proteinase exhibited optimum activity at 50 °C and pH 8, 10 and
11. Proteolytic activity towards a synthetic substrate and anchovy increased with
NaCl concentration up to 25%, indicating the characteristic of NaCl-activated
proteinase. Several proteinases with molecular weight (MW) of 56, 46, 42, 32, 25
and 19 kDa showed caseinolytic activity at 25% NaCl. Proteinase with MW of 19
kDa exhibited large proteolytic band indicating high activity at high NaCl
concentration. Therefore, it was further purified to electrophoretic homogeneity using
hydrophobic interaction chromatography and hydroxyapatite. The enzyme had a
dimer with a monomer of 19 kDa. The dimer was stabilized by hydrophobic
interactions. Temperature and pH optimum of the purified proteinase was at 55 °C
and pH 7.5. The enzyme was stable at 30-60 °C and 0-25% NaCl. Proteinase activity
towards both synthetic and anchovy substrates was activated by NaCl up to 25%.
Isolectric point (pl) of the purified proteinase was 4.28, indicating that it contained
high acidic amino acids. It should be postulated that negative charges on external
structure interacting to hydrate NaCl resulted in halophilic enzyme characteristic.
Based on these results, Virgibacillus sp. SK37 and SK33 were potential sources of

NaCl-activated proteinases. They would play an important role in protein hydrolysis
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during fish sauce fermentation and might be applicable for starter culture

development.
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