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VIRGIBACILLUS/PROTEINASE/ODOR-ACTIVE COMPOUND/FISH

SAUCE/SPENT BREWERY YEAST/ANTIOXIDANT PEPTIDE

Objectives of this study were to utilize Virgibacillus sp. SK37 as a starter
culture for fish sauce fermentation under reduced salt addition. Protein hydrolysis and
odor-active compounds under starter culture inoculation were thoroughly
investigated. In addition, production of Virgibacillus sp. SK37 proteinase and its
efficacy as a processing aid of antioxidant peptides was elucidated.

Qualitative and quantitative analyses of odor-active compounds in Thai fish
sauce samples were performed by aroma extract dilution analysis (AEDA), static
headspace dilution analysis (SHDA), gas chromatography-olfactometry (GC-O), and
gas chromatography-mass spectrometry (GC-MS). Odor-active compounds were
quantified by stable isotope dilution assays (SIDA), and their odor activity values
(OAVs) were calculated. Methanethiol, 2-methylpropanal, 3-methylbutanal, dimethyl
trisulfide, 3-(methylthio)propanal, and butanoic acid showed the highest OAVs
(>500). An Omission experiment using ranking R-index test revealed the importance
of acid, aldehyde, and sulfur compounds to the overall odor of the complete model.

Virgibacillus sp. SK37 was inoculated with an approximate viable count of 5



log CFU/mL in anchovies with varied amounts of solar salt of 10, 15, and 20% of the
total weight. Samples prepared using 10% salt underwent spoilage after 7 days of
fermentation. The viable count of Virgibacillus sp. SK37 was found over 3 month
period in the samples containing 15 and 20% salt. However, acceleration of protein
hydrolysis was not pronounced in inoculated samples at both 15 and 20% salt.
Virgibacillus sp. SK37, together with salt contents reduced to 15-20%, likely
contributed to a stronger malty and/or dark chocolate note based on the higher OAVs
of 2-methylpropanal, 2-methylbutanal, and 3-methylbutanal.

Among the five food industrial wastes investigated, namely soybean pomace,
rice bran, mungbean protein, fish sauce sludge, and spent brewery yeast sludge (Ys)
for yeast extract replacement, Virgibacillus sp. SK37 proteinase was successfully
produced from 1% (w/v) Ys. The highest levels of proteinase production obtained
from the Ys medium containing 2.5% NaCl, pH 7.5, and incubated at 40°C for 4 days
was about 1.7 times higher than the medium containing the commercial yeast extract,
showing the potential of industrial scale of proteinase production using the
inexpensive medium. Efficacy of this proteinase was comparable to Neutrase to
produce mungbean meal hydolysate with antioxidant activities. Virgibacillus sp.
SK37 proteinase-hydrolyzed mungbean peptides were purified using ultrafiltration,
ion exchange, and gel filtration chromatography. The active fractions were
characterized using LC-MS/MS, exhibiting the highest specific antioxidant activity
which consisted of four peptides containing an arginine residue at their C-termini.

These peptides were stable over a wide pH (4-10) and temperature (25-121°C) range.
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