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of a Bacteriocin Produced by Lactobacillus plantarum KU107
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Abstract

A bacteriocin producing lactic acid bacteria was isolated from ground beef and the strain was identified as
Lactobacillus plantarum ssp. by use of API carbohydrate fermentation pattern and physiological tests. The
bacteriocin produced by L. plantarum KU107 exhibited a good spectrum of activity against foodborne pathogens
including Bacillus cereus, Escherichia coli, Listeria ivanovii, Listeria monocytogenes, Pseudomonas aeruginosa,
Pseudomonas chlororaphis, Staphylococcus aureus, Staphylococcus intermedius, Salmonella typhimurium and
Yersinia enterocolitica. The bacteriocin was active over a wide pH range and stable of heat treatment, and
inactivated by treatment with proteases. A bacteriocin from L. plantarum KU107 was effective in reducing S.
aureus in tryptic soy broth. On the ground beef containing S. aureus was added with the crude bacteriocin, S.
aureus was inhibited during storage period at 4C.
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Table 1. Inhibition spectrum of a bacteriocin produced
by L. plantarum KU107 against different pathogens

Pathogens tested Inhibition
Acinetobacter baumannii ~
Bacillus cereus .
Bacillus subtilis _
Escherichia coli KCCM 11234 +

Escherichia coli Q15T:HT ATCC 43889 -
Escherichia coli O157:H7 ATCC 43893 -
Escherichia coli O157:H7 ATCC 43894 -
Escherichia coli O157:H7 ATCC 43895 +
Enterococcus aerogenes -
Klebsiella preurnoriae
Listeria inoccua

Listeria ivanovii

Listeria monocytogenes

Pseudomonas aeruginosa KCCM 11321
Pseudomonas chlororaphis KCCM 11363
Psedomonas fluorescens

Salmonella typhimurium KCCM 11806 +
Shigella sonnei

+ + o+ o+

Staphylococcus aureus *
Staphylococcus epidermidis KCCM 35494 -
Staphylococcus intermedius KCCM 40149 +
Streptococcus faecalis ;

Yersinia enterocolitica

4+ inhibition, — : not inhibition
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Fig 1. Inhibition zone of cell-free supernatant of L. plan-
tarum KU107 against L. delbrueckii ssp. lactis 4797. (A) pH
adjusted to 6.5, (B) Trypsin treated.
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Table 2. Effects of protease, pH and heat treatment on
the antimicrobial activity of bacteriocin produced by L.
plantarum KU107. Crude bacteriocin was prepared from
cell-free supernatant of cultures. The antimicrobial activity
of the bacteriocin was assayed against L. delbrueckii ssp.
lactis 4797.

Treatment Activity (%)"
Protease
trypsin 0
pepsin 0
Catalase 100
Heat
65°C/20min 100
40min 100
60min 100
95°C/20min 100
40min 100
60min 100
121°C/20min 100
40min 50
60min 25
pH
2 6.25
3 6.25
4 12.5
5 50
6 100
7 100
3 100
9 25
10 6.25
11 6.25
12 3.13

" Bacteriocin activity is expressed as the percentage(%) of origi-
nal activity.
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Fig. 2. Inhibitory effect of bacteriocin produced by L.
plantarum KU107 on S. aureus in TSB. ¢ —e : control, 0—0
: KUI07. S. aureus was inoculated at 5x10° cAivmL in TSB
which was added with crude bacteriocin (12,800 AU/mL) and
incubated for 4 h at 30°C. The viable S aureus in TSB was
counted at 30 min, 1 h, 2 h, 3 h and 4 h.
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Fig. 3. Inhibitory effect of bacteriocin produced by L.
plantarum KU107 on S. aureus counts in ground beef. ¢ —¢
: control, O—0 : KU107. S. aureus was inoculated to 50 g
ground beef at 6x 10* cfvmL and added with crude bacteriocin
(12,800 AU/g).
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