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Inhibitory effect of enterocin GL on Listeria monocytogenes biofilm
TAO Lin, LEI Yao, LI Yong, JI Zimu, LIU Weihang, DU Lihui*
(College of Food Science and Technology, Nanjing University of Finance and Economics, Nanjing 210046, China)

Abstract: To investigate the inhibitory effect of enterocin GL on Listeria monocytogenes biofilm formation, the sub-lethal concentration and its bacte-
ricidal effect were determined, viable cell counts in biofilm, metabolic activity, motility, and extracellular polysaccharide secretion were analyzed to
evaluate its antibacterial effects. The results showed that enterocin GL could significantly act on the planktonic cells of L. monocytogenes, and the ef-
fect was concentration-dependent. When the concentration was 1/32 of the minimum inhibitory concentration (MIC) and 1/16 of the MIC, the growth
of L. monocytogenes was less affected by enterocin GL. Therefore, the concentration of 1/32 MIC and 1/16 MIC were selected to further investigate
their effects on the biofilm. Crystal violet staining results showed that compared with the control group, after treatment with 1/32 MIC and 1/16 MIC,
the biofilm formation was reduced by 50% and 63.1%, respectively, indicating that enterocin GL had a significant inhibitory effect on biofilm formation,
and this effect was positively correlated with the concentration. Further observation revealed that the viable cell counts in biofilm significantly de-
creased, the bacteria motility and extracellular polysaccharides secretion decreased markedly at 6 h and 24 h after enterocin GL treatment, indicating
that enterocin GL could inhibit the biofilm formation of L. monocytogenes through multiple pathways, and its inhibitory effect showed a certain con-
centration dependence.
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Fig. 1 Growth curves of Listeria monocytogenes under different
concentration of enterocin GL conditions
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Fig. 2 Bactericidal effect of different concentration of enterocin GL on
Listeria monocytogenes
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Fig. 3 Effects of different concentration of enterocin GL on the
biofilm formation of Listeria monocytogenes
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Fig. 4 Effect of different concentration of enterocin GL on the growth
(A) and viable cell counts (B) of Listeria monocytogenes in
biofilm
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Fig. 5 Relative expression levels of some flagella-related genes in
biofilm of Listeria monocytogenes under different concentrations
of enterocin GL (A) and motility analysis results (B)
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