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Abstract:  Lactic acid (LA) is widely used to control the growth of contaminating bacteria in food, but there are few
reports about the antibacterial mechanism of it. The antimicrobial activity of LA against a dominated spoilage bacterium,
Enterococcus faecalis R612-Z1, isolated from water-boiled salted duck was studied. The results showed that all the selected
concentrations of LA (0.25%, 0.50%, 1.00% ) had obvious bactericidal action. The permeability of cell membranes was
increased for the bacterial cells treated with 1.00% LA, which was detected using the laser scanning confocal microscope
and flow cytometry. The intracellular substances were leaked according to the results of scanning electron micrographs and
the detection of extracellular ATP and UV-absorbing materials. The membrane potentials were found to be increased. There-
fore, the antibacterial effect of LA on E. faecalis was mainly completed by the massive leakage of intracellular component,
which was caused by damaging the cell membrane and membrane potential.
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Fig.1 The antibacterial effect of lactic acid( LA) on Enterococ-

cus faecalis R612-Z1 at different concentrations
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Fig.2 SEM images of LA-treated E. faecalis cells
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Fig.3 CLSM images of LA-treated E. faecalis cells
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Fig.4 Changes of concentrations of extracellular ATP
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Fig.5 Changes of absorbance of UV-absorbing materials
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Fig.6 Flow cytometry dot plots of LA-treated E. faecalis cells
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Fig.7 Change of membrane potential of LA-treated E. faecalis

cells
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