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Antibacterial activity and mechanism of action of Plantaricin 163
against Brochothrix thermosphacta

DU He-Chao LI Xiju-Xiu LU Zhao-Xin BIE Xiao-Mei ZHAO Hai-Zhen
ZHANG Chong LU Feng-Xia"

(College of Food and Science and Technology, Nanjing Agricultural University, Nanjing, Jiangsu 210095, China)

Abstract: [Background] Brochothrix thermosphacta is the main spoilage bacterium in Crucian Carp
(Carassius auratus) during storage at 4 °C. Plantaricin 163, a new broad-spectrum bacteriocin
produced by Lactobacillus plantarum, significantly extends the shelf life of crucian carp. [Objective]
To investigate the antibacterial activity and mechanism of action of Plantaricin 163 against B.
thermosphacta. [Methods] The minimum inhibitory concentration and bactericidal kinetics of
Plantaricin 163 were determined to measure the antimicrobial effect of Plantaricin 163 on B.
thermosphacta. Change in conductivity, and nucleic acid and protein leakage were measured, and
flow cytometry, scanning electron microscopy, and transmission electron microscopy were
performed, to determine the mechanism of action of Plantaricin 163 against B. thermosphacta.
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[Results] The MIC of Plantaricin 163 against B. thermosphacta was found to be 32 ug/mL, which
was better than that of Nisin, and the mode of action of the bacteriocin was killing of cells instead of
growth inhibition. The permeability of the cell membrane was increased and caused a change in
extracellular conductivity, thereby destroying the integrity of the cell membrane and resulting in the
leakage of cell contents. The external morphology and internal structure of the cells were affected,
eventually leading to cell death. [Conclusion] Plantaricin 163 can destroy the membrane and internal

structure of B. thermosphacta.

Keywords: Bacteriocin, Plantaricin 163, Brochothrix thermosphacta, Antibacterial activity,

Antibacterial mechanism, Preservative
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Figure 1 Time kill kinetics of Plantaricin 163 against
B. thermosphacta

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



: Plantaricin 163

2443

Plantaricin 163

Zhu Y
Wen 22]

Plantaricin 163

2.3 Plantaricin 163 XA RFLZEFFERIEMH

A0

( 2 2h  1xMIC
16.0 ms/cm 2xMIC
17.0 ms/cm Plantaricin 163
Plantaricin 163
18 _g— Control & IXMIC = 2xMIC

Conductivity (ms/cm)
=

3
12 I

10 ] | | ]
0.0 0.5 1.0 1.5 2.0 2.5 3.0

t (h)

2 Plantaricin 163 MR R L EE SRS
Figure 2 Effects of Plantaricin 163 on the electrical
conductivity of B. thermosphacta
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Figure 3 Effects of Plantaricin 163 on the UV absorption
of the B. thermosphacta supernatant at 260 nm and 280 nm
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Figure 4 Flow cytometry of cell damage of B. thermosphacta caused by Plantaricin 163
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Figure 5 Morphology and internal structure of B. thermosphacta observed by scanning electron microscopy (SEM) and
transmission electron microscopy (TEM)
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