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ABSTRACT

The isolation and characterization of proteases from salt-tolerant bacteria,
and the application of aminopeptidase from thermophilic bacteria Geobacillus
thermoleovorans 47b for hydrolysis of bitter peptides were investigated. One
hundred and eighty two bacteria were obtained from Thai fermented foods, soil and
sea water. Isolated bacteria included Gram-positive; rods, Gram negative; rods and
Gram positive; cocci. The isolated bacteria showed excellent growth on nutrient
agar (NA) in the presence of 0, 5 and 10 % NaCl but grew slowly in the medium
containing 15, 20 and 25 % NaCl. One hundred and fifty five, and one hundred
fourty three isolates gave a clear zone on skimmed milk agar (SMA) containing 0
and 5% NaCl, respectively. Not all of bacteria could produce clear zone on SMA
containing 10, 15, 20 and 25% NaCl. Twelve isolates produced high protease
activity in PY medium. Four Bacillus sp., K52 and K61 (isolated from Ka-pi), K53



and KK128 (isolated from Pla-ra) produced high protease activity in Medium 3 (1.0
% glucose, 0.25 % yeast extract and 0.05 % CaCl,.2H,0. The optimal medium for
protease production contained 1.0 % glucose, 1.0 % peptone, 0.25 % yeast extract
and 0.05 % CaCl,.2H,0. All of selected bacteria grew on NA containing 15 %
NaCl, but activity was decreased with an increased in salt concentration.

The optimum pH and temperature of crude proteases from Bacillus sp. K52,
K53, K61 and KK128 were at pH 8.0 and 50-55 °C, respectively. The proteases
were stable at 45 °C for 24 h and their activities decreased sharply after 30 min
treatment at 60 °C. The activity from these bacilli was inhibited EDTA, SDS, DTT,
PMSF, Fe?*, Hg®" and Cu®* and activated by Co?*, glycerol, Mn*" and Ca?* except
that the enzyme from Bacillus sp. K53 was not activated by Co?*, and K* activated
only the enzymes from Bacillus sp. K52 and K61. Bacillus sp. K61 showed the
maximum specific activity of 0.39 U/mg. Egg albumin was the best substrate for
protease activity from the Bacillus sp. K61.

The aminopeptidase (de-bitterness enzyme) from Geobacillus thermoleo-
vorans 47B was purified by ammonium sulfate fractionation, DEAE,
hydroxyapatite, MonoQ, gel filtration, second MonoQ and second hydroxyapatite
column chromatographies, respectively. The purified enzyme had a molecular mass
of 42,710 Da with SDS-PAGE, 46,773 Da with gel filtration and 42,977 Da with
mass spectrometry indicating that this enzyme is monomer. It showed maximum
activity at pH 7.6-7.8 and 60 °C and the enzyme was stable at 90 °C for 1 h. The
enzyme were inhibited by metal chelating agents (EDTA, 0-phenanthroline, and
dipiridyl). Apoenzyme was activated by addition of Co®". These results suggest that
the purified enzyme was probably in metalloaminopeptidase group. Sodium
chloride decreased the hydrolytic activity toward L-Leu-p-nitroanilide. The purified
enzyme was highly specific for L-Leu-p-nitroanilide. After hydrolysis of the bitter
peptides by Geobacillus cell free extracts , it was found that leucine was produced in

the highest level.
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