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In dual species biofilm Lactobacillus plantarum impaired Listeria monocytogenes resistance to 
an acidic disinfectant

The main goal of this work was to investigate the role of Lactobacillus plantarum in dual species biofilm with Listeria 
monocytogenes in susceptibility assays with an acidic commercial disinfectant based on hydrogen peroxide/peracetic 

acid - P3-oxonia active. Nine L. monocytogenes including a control and eight persistent strains from the meat industry 
were used. Biofilms were produced on stainless steel coupons, at 11ºC (refrigeration temperature) or at 25ºC (room 
temperature), simulating the food industry environment after deficient sanitation (1/10 diluted TSB) or in control 
medium (TSB). Concentration and contact time of the disinfectant were raised as needed to achieve the recommended 4 
log reduction threshold (EN 13697). In both nutrient conditions, there was no significant differences (p>0.05) between L. 
monocytogenes cell enumeration in mono and in dual species. Although, L. monocytogenes was the dominant species in 
dual species biofilms and it was generally more susceptible than in mono species. In nutrient conditions mimicking food 
industry environment (TSB/10) and with the lower concentration of P3 tested (0.5%), none of the mono species biofilms 
reached the 4 log reduction. In spite of the role of L. plantarum in impairing L. monocytogenes resistance, five dual species 
biofilms also did not reach this threshold. When a linkage distance of about 1.7 was used, apart from the control strain 
in a separate cluster, all eight persistent strains were gathered in the same cluster based on their susceptibility behavior. 
Although, dual-species biofilms were generally easier to control, biofilms produced under conditions approaching the real 
food industry environment may be more difficult to eradicate. It is therefore important to proceed with the investigation 
on multi-species biofilms produced at low temperature and under nutrient scarcity when susceptibility to sanitizers is 
being assessed.
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