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ABSTRACT

The overall goal of this thesis project was to study and identify strain(s) of
lactic acid bacteria that are commonly found in Thai fermented meat and vegetable
products that have catalase activity. The catalase gene from a desired strain of lactic
acid bacteria was selected, cloned and expressed in E. coli UM2. This genetic
modification produced a strain of lactic acid bacteria which has a desired property of
catalase activity and hence if use in food fermentation prevent rancidity and improve
flavor of the fermented products.

A total of 33 strains of lactobacilli isolated from Thai fermented meat and
vegetable products were screened for catalase activity by oxygen bubble method and
colonmetric determination of hydrogen peroxide method. Four strains of lactobacilli,
Lactobacillus sake 911, Lactobacillus plantarum P30-1, Lactobacillus pentosus A27-
2, and Lactobacillus species F3-2 were shown to have high catalase activity ranging
from 50-80 pmoles of hydrogen peroxide decomposed per minute per 3x10° colony-

forming units (CFU) as compared to catalase activity of the reference strain,
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Lactobacillus sake LTH677 in the presence of heme. The activity was pH
independent in the range of 3.0-9.0. Catalase gene of Lactobacillus sake 911 was
selected for cloning in F.coli UM2 by PCR method. The 1.4 kb fragment of catalase
gene was obtained by using primers designed from the published catalase sequence of
Lactobacillus sake LTH677. The Southern blot analysis confirmed the homology of
this 1.4 kb fraginent with catalase gene of Lactobacillus sake LTH677, before cloning
into E.coli UM2 by using plasmid pMEx8 as expression vector. Transformants
detected on LB ampicillin agar plates were found to produce oxygen bubbles when
flooded with 0.87 M hydrogen peroxide solution. Catalase activities of 30 colonies of
transformants harboring catalase gene were in the range of 1- 60 pmoles of hydrogen
peroxide decomposed per minute per 3x10° CFU. Total soluble proteins analysis of
transformed E.coli UM2 showed approximately 65-kDa protein which was the same
size as the subunits of catalase found in Lactobacillus sake LTH677. The DNA
sequencing of catalase gene of Lactobacillus sake 911 results in 1,451 bp containing
cloning restriciton sites, Eco Rl at 5’ end and Kpn 1 at 3’ end, and some deletions in
1,436 bp coding sequence. These deletions result in the gene that was stopped in the
TGA sequence of the plasmid, which produced the extra 17 amino acid at 3’ end of
the gene. These DNA and amino acid sequences had 93.75% and 93.10% homology

to the published sequence of Lactobacillus sake LTH677.
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