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Abstract

The study composed of 3 experiments as following, (i) screening of bacteriocin producing
lactic acid bacteria from fermented meat product, (ii) In vitro inhibitory activities of lactic acid
solution and bacteriocin from lactic acid bacteria Lactobacillus plantarum KL-1 against food
pathogenic bacteria and (iii) Application of lactic acid solution, bacteriocin and their combination to
improve the safety of E-san sausage.

The first experiment: the aim of this study was to screen and in vitro characterize the
properties of bacteriocin produced by lactic acid bacteria isolated from fermented meat product. Two
hundred and fifty LAB were isolated from fifteen samples of fermented meat produccts and screened
for bacteriocin-producing lactic acid bacteria. Antimicrobial activity of bacteriocin was carried out by
spot on lawn method against both gram positive and gram negative bacteria. One isolate, assigned as
KL-1, produced bacteriocin and showed inhibitory activity against Lactobacillus sakei, Leuconostoc
mesenteroides and Enterococcus faecalis. To characterize the bacteriocin-producing strain, optimum
temperature, incubation period for maximum bacteriocin production and identification of bacteriocin-
producing strain were determined. It was found that the optimum cultivation temperature of the strain
to produce the maximum bacteriocin activity (12,800 AU/mL) was obtained at 30 °C. Meanwhile,
bacteriocin production at 6,400 AU/mL was found when culturing the strain at 37 °C and 42 °C. The
isolate KL-1 was identified as Lactobacillus plantarum. Antimicrobial activity of cell-free supernatant
was completely inhibited by proteolytic enzyme of trypsin, alpha-chymotrypsin and proteinase K.
Bacteriocin activity was stable at high temperature up to 100°C for 10 mins and at 4 °C storage for 2
days. However, the longer heating at 100°C and 4°C storage, its activity was reduced.

The second experiment: lactic acid can inhibit the natural microflora including spoilage
bacteria and food borne pathogens, while bacteriocins produced by lactic acid bacteria are
biologically active proteins demonstrating a bactericidal mode of action and also reduce growth of
many food borne pathogen varieties. The aim of this study was to evaluate the in vitro inhibitory
activity of lactic acid solution against Salmonella Anatum, Escherichia coli and Staphylococcus
aureus. Cell free supernatant (CFS; pH 6.9) known as bacteriocin was produced by lactic acid
bacteria isolate KL-1. The experiment consisted of 2 parts: one, measurement of the antimicrobial
activities of 0, 1, 2, 3 and 4% lactic acid solutions; and two, measurement of the antimicrobial
activities of combinations of 2% sterilized CFS with 0, 1, 2, 3 and 4% lactic acid solutions. Three

species of bacteria mentioned above were inoculated into tryptic soy broth which added lactic acid



and bacteriocin treatments as above, then incubated at 37 °C. The numbers of bacteria survival were
counted at 0, 6, 12, 18, 24 and 30 h. The results showed that at 3 and 4% lactic acid solution
inhibited the growth of S. Anatum, E. coli and S. aureus after 24 and 30 h. Number of tested bacteria
significantly decreased (p<0.05) when compared to the control group (without any solution). Number
of tested bacteria increased (p<0.05) from initial number (about 6.3 log cfu/ml) to 30 h (about 8 log
cfu/ml). In addition, the combination of 3 and 4% lactic acid solution and 2% bacteriocin was more
effective to reduce the numbers of S. Anatum, E. coli and S. aureus at 24 and 30 h.

The third experiment: The aim of this study was to evaluate the application of bacteriocin,
lactic acid solution and their mixture to improve product quality to meet the safety standard of the
Thai E-san sausage. There were 6 treatments in the experiment as follows: 2 and 4 % of lactic acid, 2
and 4% of bacteriocin ,the combination of 2% of lactic acid solution and 2% of bacteriocin.and a
control (no adding solution). The E-san sausages were applied with the solution as previously
described. These sausage underwent two fermentation processes, in vacuum bags and kept at 30 0C
and hanging under room temperature. The results indicated that different fermentation processes had
effect on number of microorganisms and E-san sausage quality. The number of yeast and mold in E-
san sausage added with the mixture of lactic acid and bacteriocin was lower than other groups
(p<0.05). However, number of yeast/mold was not detected in samples under vacuum
fermentation(less than 10 cfu/g). The E-san sausage of both fermentation methods which added lactic
acid solution and bacteriocin showed lower pH value than the control group. The color of these E-san
sausage displayed the higher lightness (L*) and lower redness (a*) than the control group. In
addition, S. aureus on ground pork mixed with lactic acid solution and bacteriocin was significantly
decrease (P< 0.05). Therefore, this research was beneficial for E-san sausage production to control

both pathogenic and spoilage microorganism.
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