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Biofilms are complex communities of microorganisms characterized by structural
heterogeneity and an extracellular matrix of polymeric substances which provides a habitat
and nutrients, increases bacterial resistance to antibiotics and detergents allowing the survival
and multiplication of bacteria outside a host cell [1, 2]. Waterborne pathogens such as
Legionella and Pseudomonas are naturally present in water environments and persist mostly
in a viable but nonculturable state or in association with protozoa and complex biofilm
formations [3]. Isolation and afterwards identification of these pathogens from environmental
samples by using common identification procedures based on cultivation are extremely
difficult and prolonged. The development of a fast and sensitive method based on the
cultivation-free identification of bacteria is necessary. In this study, Raman
microspectroscopy is used to discriminate between different species of bacteria grown both in
planktonic state and biofilms and to investigate spectral differences between those two forms
of the same organisms. Our findings suggest that Raman microspectroscopy combined with
support vector machines is a fast and reliable method to distinguish between seven species of
bacteria grown in tap water in both planktonic form and biofilms. For further investigations, it
is important to adapt the isolation procedure to the use of Raman microspectroscopic analysis
on the single cell level in order to create a Raman database of these waterborne pathogens
isolated out of protozoa and biofilms.
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