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Statement of the Problem: Biofilms are a microbial 
protective mode of living, enabling microorganisms 
to survive adverse environmental conditions. Biofilms 
enhance L. monocytogenes persistence, which could 
result in product recall and potentially lead to listeriosis 
outbreaks. Effective biofilm removal typically requires 
mechanical treatments, therefore, interest in substances 
that prevent and remove biofilms is increasing. Plant 
secondary metabolites such as essential oils are of 
interest as they show nonspecific antibiofilm properties.

Methodology: Dose-response curves of L. 
monocytogenes against essential oils and selected 
plant phenolic compounds were obtained. Growth 
kinetics of biofilms formed on 96-well polystyrene plates 
filled with 2% M.F. pasteurized milk was determined 
using the crystal violet assay. To establish biofilms 
containing listeriae, 2% M.F. pasteurized milk spiked 
with L. monocytogenes to a final concentration of 100 
CFU/ml was used. Mature biofilms were formed using 
the parameters from the growth kinetics experiment 
and exposed to plant bioactives (essential oils or single 
phenolic compounds) at concentrations set according to 
the dose response curves. Plant bioactives were added 
in a 0.15% agar solution in dH2O. Exposure periods were 
1-h and 5-h. After treatment, the remaining biofilm was 
measured by the crystal violet assay.

Findings: Tea tree essential oil, thymol, carvacrol and 
eugenol were able to remove biofilm to baseline levels.

Conclusion & Significance: Plant bioactives were able to 
disrupt established biofilms containing L. monocytogenes. 
The compounds identified as active against biofilms will 
be tested using a commercial milk dispensing equipment 
to determine whether they eliminate preformed biofilms, 
and delay re-formation of biofilms after treatment. The 
ultimate goal is to improve the food safety associated 
with handling dairy products.
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