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ABSTRACT: 

Nisin is a bacteriocin produced by Lactococcus lactis subsp. lactis, used as a food 

preservative in more than 50 countries, including Brazil. Nisin is highly active against a 

wide range of gram-positive bacteria, but gram-negative bacteria, such as Salmonella, 

are naturally resistant to its action. This resistance is related to the presence of the 

outer membrane, which acts as barrier preventing the diffusion of the bacteriocin to its 

site of action. The use of strategies to destabilize the outer membrane, such as 

ultrasound (US), could favor the action of nisin against gram-negative bacteria through 

the phenomenon of cavitation. This study aimed to evaluate the effect of nisin 

associated with US against Salmonella enterica serovar Typhimurium ATCC 14028 in 

10 mL of brain and heart infusion broth (BHI). For this, two conditions were established 

(10 min of US, pH 6.0 and 175 μM nisin and 20 min of US, pH 4.5 and 175 μM nisin). 

The behavior of Salmonella after sonication in the presence of nisin and storage on 

refrigeration (7 ºC) for 120 h was evaluated. The leakage of ATP was also evaluated in 

these two conditions by kit Bac Titer-Glo™ Microbial Cell Viability Assay Reagent. 

Controls were performed using isolated treatment with US and nisin, in addition to 

untreated cells. For comparisons of the data, the teste Tukey was used to verify the 

existence of differences between the combined treatment (nisin + US) and the control 

groups. The level of significance was set at 5%. Refrigerated storage after sonication in 

the presence of nisin resulted in the decline of the Salmonella population at the end of 

storage time from 5.42 to 1.64 logarithm cycle at pH 6.0 treated with 10 min of 

sonication and from 5.69 to 0.80 logarithm cycle at pH 4.5 when treated for 20 min 

sonication. The treatment of nisin with US caused the highest leakage of intracellular 

ATP, combined with US in both conditions tested. It was observed that the highest 

concentration of ATP in the extracellular medium occurred immediately after the 

treatment of nisin associated with US. These results demonstrate the potential use of 

nisin combined with US as strategy for sanitation and food preservation. 
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