Effect of Essential Oils on Biofilms Formed by Salmonella Spp. Isolated From Broiler Chicken Meat
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Bacterial biofilm poses a greater health risk in clinical environments as well as in food industries due to the persistence of biofilms on surfaces and their recurrent contamination. Microbes in biofilms are more resistant to biocides including cleaning agents and antibiotics. This has led to a search for natural effective alternatives for the control of biofilms. In this aspect, essential oils (EOs) are considered promising natural compounds for the food industry due to their preservative and antimicrobial nature. This study investigated the effect of three EOs viz, Cinnamon leaf oil, Cinnamon bark oil and Clove oil on biofilms formed by Salmonella spp isolated from broiler chicken meat. 16 Salmonella isolates have grown on 96 wells of microtiter plates and the effectiveness of EOs was carried out using the biofilm quantification method of crystal violet staining. This study revealed that all the tested EOs has anti-biofilm activity when compared to the non-treated Salmonella biofilms. All three tested EOs showed similar effectiveness against biofilms formed by 11 Salmonella isolates (11/16). Biofilms formed by four isolates (4/16) showed higher inhibition with cinnamon bark oil and clove oil compared to cinnamon leaf oil. Biofilm formed by one isolate did not show an inhibitory effect with cinnamon bark oil when compared to the untreated control, but it was significantly reduced by the other two EOs. Further, the study showed that biofilms formed by different Salmonella isolates have different anti-biofilm capacities. This study concluded that Cinnamon leaf oil, Cinnamon bark oil and Clove oil have anti-biofilm activity against Salmonella isolates tested. The findings of this study will provide valuable information for improving EOs for controlling and preventing biofilms in food industries as well as in the medical and veterinary fields. 
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