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Screening of Bacteriocin-producing Lactic Acid Bacteria and Its Antibacterial Properties

ZHOU Pei-dong!, PAN Dao-dong*?**, ZHANG Yu-gian', DING Hai-bing!
(1. Department of Food Science and Nutrition, Ginling College, Nanjing Normal University, Nanjing 210097, China;
2. Faculty of Life Science and Biotechnology, Ningbo University, Ningbo 315211, China)

Abstract: A lactic acid bacterial strain with broad-spectrum and obvious antibacterial activity, named as LPb1 was selected
from soybean cheese by agar diffusion method. Based on 16S rDNA sequence alignment and physiological and biochemical
analysis, the isolated strain was identified as Lactobacillus plantarum. The inhibitory activity of strain LPb1 fermentation
supernatant was not affected by high temperature, 1% TritonX-100, Tween-80, Tween-20, SDS, EDTA, or low pH (pH < 5).
However, its inhibitory activity revealed an obvious decrease after treatment with protease K and trypsin. Moreover, the
fermentation supernatant of LPb1 strain could inhibit both some gram-positive bacteria and partial gram-negative bacteria. In
contrast, the fermentation supernatant of LPb1 strain did not reveal inhibitory effect against yeast or mould.
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Fig.1 Mycelial morphology of strain LPb1 (X 630)
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Table 1 Physiological and biochemical identification of strain LPb1
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Table 2 Carbohydrate fermentation capability of strain LPb1
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Fig.2 Electrophoresis pattern of purified 16S rDNA of strain LPb1l
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Fig.3 Phylogenetic tree based on the 16S rDNA sequence of strain
LPbl
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Table 3 Inhibitory activity of the fermentation supernatant of strain
LPb1 and acids against Staphylococcus aureus ATCC25923

b pHATY  pHAM  pH4fY)  pHAM  pH4 L%
" REHH A ey R ALARIRI
MR ER Imm 12,25 — — — 11.56
e o—. LA
232 WEEMSEKERNXR
10
[ . —— 14
8t e 1y
e 122
tot - i
S L1 ot e ]
© P ekmg ], 3
2 & {12 3
=
[0 T S S T T TS S S i i I |
0 24 6 81012 14 16 18 20 22 24 26 28 30 32
I 1) /h

B4 BEHLPbL RHMEESHSEKERXA
Fig.4 Relationship between anti-Staphylococcus aureus ATCC25923
activity and growth of strain LPb1
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Table 4 Effects of acid treatment, alkali treatment and detergents on
anti-Staphylococcus aureus ATCC25923 activity of the fermentation
supernatant of strain LPbl

pH V5 P A% /mm 255 0P B A% fmm

2.0 17.08 TritonX-100 9.53
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Table 5 Effects of high temperature and proteases on anti-Staphylococ-
cus aureus ATCC25923 activity of the fermentation supernatant of

strain LPb1
P R E A /mm it b R T B 1542 fmm
Rk 13.21 AR INEEAL 3 12.34
60°C 30min 13.17 JukzRAY 12.25
80°C 30min 12.79 EK &l 11.12
100°C 30min 13.73 JR a1 g 9.79
60°C 60min 13.85 MK 9.87
80°C 60min 13.37
100°C 60min 12.47
120°C 20min 11.69
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Fig.5 Sensitivity of the fermentation supernatant of strain LPb1 to
proteases
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Table 6 Antimicrobial spectrum of the cell-free fermentation superna-
tant of strain LPb1
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