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Abstract

Virgibacillus sp. SK37 isolated from fish sauce fermented for 1 month showed high
proteolytic activity towards anchovy and casein substrates at 10% and 25% NaCl. It could be the
potential strain for starter culture development for reducing fish sauce fermentation time. Overall
objective of this research were to elucidate the suitable food industrial byproducts as a part of
culture medium and conditions affecting extracellular proteinase production of Virgibacillus sp.
SK37. In addition, to investigate biochemical characteristics of Virgibacillus sp. SK37 cell-bound
proteinases and to apply cell-bound proteinase to fish sauce fermentation.

Among 5 food industrial wastes including soybean pomace, rice bran, mungbean protein,
spent brewery yeast sludge, and fish sauce sludge, yeast sludge was the best nitrogen source for
extracellular proteinase production from Virgibacillus sp. SK37. The optimum condition of
proteinase production was obtained in the medium containing 1% yeast sludge, 2.5% NaCl, pH 7.5
at 40°C. This was about 1.7 times higher than the commercial yeast extract medium. Cell-bound
proteinases from Virgibacillus sp. SK 37 were extracted into a free form by incubating the washed
cells in 50 mM Tris-maleate (pH 7.0) containing 10 mM ethylenediaminetetraacetic acid (EDTA)
at 37°C for 2 h. Cell-bound proteinases from Virgibacillus sp. SK37 revealed molecular mass of
19, 20, 22, 32, 34, and 44 kDa based on a synthetic peptide zymogram. The proteinases showed
subtilisin-like serine characteristics with the highest activity at 50 °C and pH 8 and 11. Activity of
the extracted proteinases increased ~4 times at 2100 mM CaCl,. In addition, CaCl, enhanced
thermal stability of the extracted proteinases. Enzymes showed proteolytic activity in either the
absence or presence of 10 and 25 % NaCl toward fish muscle, soy protein isolate, and casein
substrates. Addition of 0.2 % CaCl, (w/w) in conjunction with starter culture of Virgibacillus sp.
SK 37 increased protein hydrolysis as measured by o-amino group content throughout fermentation
(P<0.05). Cell-bound proteinases were likely to play an important role in protein hydrolysis during
fish sauce fermentation.

The effect of cell-bound proteinase from Virgibacillus sp. SK37 together with reduced salt
content or reduced salt with increase pH on fish sauce fermentation was investigated by inoculating
cell pellets of Virgibacillus sp. SK37 of 6 log CFU/g. Salt reduction from 30% to 15% and salt

reduction in comjuction with pH adjustment to 6.8 at the beginning of fermentation did not increase



the survivor of Virgibacillus sp. SK37 during fermentation as cells were detected within 14 days
based on morphological observation on JCM 168 10% NaCl. But salt reduction alone or together
with pH adjustment increased diversity of microflora throughout fermentation as compared to
sample with 30% NaCl. a-Amino group contents of 180-day-old fish sauce samples were 1046-
1162 mM and salt reduction alone and salt reduction along with pH adjustment appeared to
increase o-amino group content as compared to the control with 30% NaCl (P<0.05). Total
nitrogen content of all samples was 2.2-2.7%. Salt reduction alone had no effect on biogenic amine
contents of the finished product, but salt reduction along with pH adjustment to 6.8 increased
histamine and cadaverine (P<0.05). Salt reduction in combined with pH adjustment to 6.8 increased
the contents of volatile compounds, particularly dimethyl disulfide contributing to fecal note. While
volatile compounds of fish sauce fermented with salt reduction to 15% were comparable to those

fermented conventionally at 30% NaCl (P<0.05).
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