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Molecular analysis of the inhibitory effect of nitrite on growth and survival 
of S. Typhimurium 
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The use of sodium nitrite in the curing process is a common food preservation technique for raw 

meat products, because of its suggested antimicrobial effect. lndeed, the addition of nitrite to 

raw sausages results in a better elimination of Salmonella Typhimurium. In vitro growth 

analyses of S. Typhimurium, taking into . account various parameters relevant for sausage 

ripening such as pH-value, NaCl-concentration, temperature and oxygen availability, revealed a 
• 

massive inhibitory effect of nitrite in combination with low pH. 

lt is assumed that durin-g sausage ripening reactive derivatives of nitrite are responsible for the 

observed antimicrobial activity of the curing agent sodium nitrite rather than nitrite itself. One 

reactive nitrogen species that has often been mentioned in this context is nitric oxide (NO). S. 

Typhimurium is well equipped with NO-detoxification systems (HmpA, NorV, NrfA). Anyway, 

challenge assays with the wild type and the deletion mutants fl.hmpA, fl.norV, and fl.nrfA did not 

indicate an essential function of any of these systems (alone) in withstanding nitrite stress in 

short-ripened spreadable raw sausages. lt is possible that in raw sausage the deletion of one 

NO detoxification system can be compensated by the expression of the other two systems, a 

hypothesis that cannot be disproven at the moment. Another explanation might be that it is not 

NO (alone) that is the antibacterial nitrite derivative, a hypothesis for which further indications 

exist. Based on transcriptional data in combination with screening of a mutant library for an 

acidified nitrite sensitive phenotype, it was speculated that under acidic conditions the presence 

of nitrite leads to a decrease of the intracellular pH compared to that of cells grown only under 

acid stress. This hypothesis was further confirmed by fluorescence measurements of a mutant 

expressing a pH sensitive GFP variant (EGFP). Therefore, it was concluded that intracellular 

acidification is another antibacterial effect of acidified nitrite. Under acidic conditions a fraction of 

nitrite might be converted to nitrous acid. Nitrous acid, an uncharged molecule, can then diffuse 

across the bacterial membrane. In the near neutral cytoplasm, nitrous acid is converted to nitrite 

and a proton. The release of free protons leads to intracellular acidification. SuGh an inhibitory 

effect of acidified nitrite has first been described for yeasts. The observations from S. 

Typhimurium indicate that intracellular is not an effect specific to yeasts, but a more general 

mechanism. 
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