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Last years, leafy salads have been increasingly associated with foodborne diseases caused by
pathogenic bacteria, such as Salmonella enterica. Fresh produce can be contaminated with
microorganisms at all steps of the “farm to fork” chain, when the hygienic conditions are not
the appropriate. Various factors are believed to affect attachment and survival of pathogens
on salads, with the microbial interactions encountered between pathogenic bacteria and
indigenous plant microorganisms to play a significant role. In the present study, the ability
of bacteria isolated from leafy salads to affect biofilm formation by Salmonella
Typhimurium (ST), when all these were cultured together on stainless steel (SS) coupons,
was investigated. To achieve this, isolates recovered from either rocket or spinach salads
were left to form mixed culture dual-species biofilms with ST on SS coupons immerged in:
(i) LB medium, (ii) rocket sterile extract, and (iii) spinach sterile extract, at 20°C. Results
revealed a reduction in Salmonella biofilm cells higher than 1 log cfu/cm2 in 10% and 8,4%
of cases of dual-species conditions with rocket and spinach isolates, respectively, compared
to ST biofilm cells under mono-species conditions, in LB broth. Similarly, a reduction in
Salmonella biofilm cells ranging from 0.5to 0.99 log cfu/cm2 was observed in 23,3% and
15,7% of cases of dual-species conditions with rocket and spinach isolates, respectively, in
LB broth. However, the use of either sterile rocket or spinach extracts as immerged media,
led to less significant differences in Salmonella biofilm cells between mono- and dualspecies conditions. This observation could be attributed to the different nutritional conditions
inside these plant extracts compared to LB broth, which may favor attachment and/or biofilm
growth of ST on the SS surface. These results contribute to our knowledge related to dualspecies biofilms formed by food relevant microorganisms under food related conditions and
may be helpful in our efforts to control Salmonella diseases connected with the consumption
of contaminated fresh salads.
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