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Development of a Method for Killing of Bacteria
Contaminating in Food by Suicide Induction

Tetsuaki Tsuchido, Yoshinobu Matsumura and Jin Sakamoto
Department of Life Science and Biotechnology, Faculty of Chemistry,
Materials and Bioengineering, Kansai University

We carried out this study to obtain fundamental information about the application of a
method of inducing cell autolysis for control of food-borne microorganisms. The outline of
the results obtained were as follows.

1) Cells of different species of bacilli autolyzed after exposure to cold shock and food
emulsifiers. The effects of autolysis induction depended upon the species and the
method used. Geobacillus stearothermophilus cells also markedly autolyzed by
cold shock treatement.

2) The effect of autolysis induction varied with the lysis-induction method and
bacterial species. In particular, that with cold shock is restricted to some species.

3) By using B. subtilis mutants defective in different multiple gene sets relating to
the oxidative stress, such as KATs (katA, katE, and katX), SODs (sodA, sodF, and
yojM), and ORGs (ahpCF, ohrA, ohrR and ohrB), we examined their resistances
to heat, cold shock, and food emulsifiers, and found that many mutants defective
in those genes acquired resistances to heat and cold shock. To know the reason for
these events, we analyzed the levels of both proteins produced and transcripts from
genes in those mutants by two-dimensional gel electrophoresis as well as micro-
array methods. As a result, we found that the expression of so many novel genes
was up-regulated, while that of a number of genes was down-regulated.

4) We suggested that the oxidative stress may be involved in the induction of cell
autolysis, since mutants defective in either KATs-ORGs or SODs-ORGs lysed more
slowly than the wild type after exposure to heat and cold shock treatments. These
two mutants possessed the level of autolysin activity similar to that of the wild
type, but different patterns in the cellular lipid composition, suggesting a factor for
explaining the above difference.

5) We tried the autolysis-induction method to apply to liquid foods, Hontsuyu and
Hontsuyu-Kaori-Shirodashi, and confirmed the lysis and death of B. subtilis cells.

These results offer fundamental information for practical use of the suicide-induction
method and it is expected that further investigation may promise that.



