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Abstract: Generation of bioactive compounds using a developed fungal-bacterial biofilm is 
described Here, a developedPenicillium sp.-Bradyrhizobium elkanii SEMIA 5019 biofilm 
was used in comparison with the constituent microorganisms' monocultures. Treatment 
broth cultures were cerrtrifuged, supernatants freeze-dried and analyzed for monosaccharides 
as test compounds, using gas-liquid chromatography. The biofilm was observed to generate 
a higher number of detectable compounds with relatively high concentrations in comparison 
to the monocultures. The manipulative nature of this technology can be used to produce 
different or novel compounds by combining a variety of microbes, by changing their carbon 
source or altering the culture conditions. 
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The microbial world has many diverse relationships that play important roles in human lives. 
Microbially-produced bioactive compounds are attracting increased attention as useful agents 
for medicine, veterinary medicine, agriculture and as unique biochemical tools and have been isolated 
using both mono and mixed cultures of microbes (Borowitzka, 1995; Omura, 1992; Sankpal and 
Kulkarni, 2002). 

There is a great scope for developing a biofilm technology of producing eco-friendly, beneficial 
microbial biofilms (EBM) for numerous applications (Seneviratne, 2003), because microbes in their 
'biofilm' mode have already been shown to efficiently perform various biotransformation processes 
(Seneviratne and Jayasinghearachchi, 2005; Seneviratne et al, 2006). Biofilms are multi-cellular 
consortia of microbial cells (fungal, bacterial, algal and/or other microbial), which closely adhere to each 
other and are very often racased in a self-produced Extra-cellular Polymeric Substance (EPS). Such 
interactions give the biofilm community metabolic and physiological capabilities which are not possible 
for the individual unattached cells. Although biofilms are generally considered to be problematic, their 
beneficial aspects have often been overlooked. 

Previous studies show that the production of organic acids was increased in biofilms compared 
to monocultures and non-biofilm fcmiing mixed cultures (Bandara et al., 2006). Biofilms have a unique 
pattern of gene expression, which is different from their non-biofilm forming stages (Vilain and 
Brozel, 2006). Thus, it is apparent that biofilms have a higher potential of producing new organic acids, 
some of which may be bioactive compounds. 

There is limited knowledge of interspecies interactions in biofilm communities (Cowan et al, 
2000). Yet, a range of metabolic interactions has been observed among microorganisms in biofilms, 
including mutualistic and commensal relationships (Moller et al, 1998; Wolfaardt et al.,\ 994). An 
understanding of these relationships in biofilms could aid the design of multispecies biofilms for the 
biosynthesis of specialty chemicals or the biodegradation of xenobiotics that cannot be metabolized 
efficiently by a single microorganism (Seneviratne et al., 2006; Cowan et al., 2000). 
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