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SIRIWAN NAWONG : ISOLATION, SELECTION AND IDENTIFICATION OF
PROTEINASE-PRODUCING BACTERIA FROM FISH SAUCE
FERMENTATION TO BE USED AS STARTER CULTURES. THESIS

ADVISOR : ASSOC. PROF. JIRAWAT YONGSAWATDIGUL, Ph.D. 162 PP.

PROTEINASE-PRODUCING BACTERIA/FISH SAUCE FERMENTATION/

/PROTEINASE PRODUCTION/STARTER CULTURE

The objectives of this study were to isolate and identify proteinase-producing
bacteria from various periods of fish sauce fermentation. In addition, the effects of
temperature, pH, and NaCl concentration on bacterial growth and proteinase
production of selected strains were investigated. Proteinase-producing bacteria were
isolated from 50 samples of fish sauce fermented for 1-12 months, fish juice, and solar
salt samples. A total of 308 bacterial isolates were collected, and 27 of them could
hydrolyze anchovy proteins. Bacterial identification was performed using
morphological and physiological characteristics. These bacterial isolates were Gram-
positive and spore-forming rod, Gram-negative rod, and Gram-positive cocci. Based
on 16S rRNA gene sequences, they were identified as Virgibacillus, Halomonas,
Bacillus, Brevibacterium, Corynebacterium, and Staphylococcus. Three selected
isolates producing the highest proteinases were SK33, SK37 and SK1-1-5. SK33 and
SK37 showed sequences homology to Vigibacillus halodenitrificans DSM 10037 96%
and 95% similarity, respectively. SK1-1-5 showed 95% similarity to Staphylococcus
saprophyticus ATCC 15305. Thus, SK33 and SK37 were closely related to the genus

Virgibacillus. SK1-1-5 was identified as the genus Staphylococcus. On the basis of the
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phylogenetic analyses and the combination of morphological, physiological
characteristics and 16S rRNA gene sequences, three isolates namely Virgibacillus sp.
SK33, Virgibacillus sp. SK37 and Staphylococcus sp. SK1-1-5 were likely to be new

species.

Optimum conditions for growth and proteinase production of each selected
isolate were different. The optimum NaCl concentration for growth of Virgibacillus
sp. SK33, Virgibacillus sp. SK37 and Staphylococcus sp. SK1-1-5 were 18, 20 and
15%, respectively, in fish broth at the initial pH 7. All isolates grew very well at 35°C.
Virgibacillus sp. SK33 optimally produced proteinase in the fish broth containing 25%
NaCl at 40°C. Both Virgibacillus sp. SK37 and Staphylococcus sp. SK1-1-5 showed
their optimum temperature for proteinase production in fish broth containing 5% NaCl
at 35°C. Yeast extract and glucose were not needed for bacterial growth and
proteinase production of three selected strains. The three selected isolates were also
tested for their ability to accelerate protein hydrolysis of anchovy. Three starter
cultures were added into anchovy hydrolysate prepared from 0.25% Alcalase® (65°C
for 2 h) and 0.5% Flavourzyme® (50°C for 4 h) containing 25% solar salt. After
incubation for 120 days, o«c-amino content of samples inoculated by Virgibacillus sp.
SK33, Virgibacillus sp. SK37, and Staphylococcus sp. SK1-1-5 were higher than the
control (without starter culture). These studies demonstrated the potential of three

selected strains to be used as starter culture for fish sauce fermentation.
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