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Highlights
Fed-batch experiments increase viable cell density, lactic acid and exopolysaccharides

Lactic acid maybe a valuable side product of the production of probiotic biomasses

Purified exopolysaccharides play a role in inhibiting the growth of pathogen microorganisms
Purification and characterization of exopolysaccharide of potential biomedical interest
1. Introduction
Functional food and nutraceuticals are frequently based on the use of viable probiotic strains. Viable cells at a certain titer are known to be responsible of the beneficial effect on health. However, more recently the specific action of secreted metabolites seems to play a more important role, especially in respect to immonomodlation. Exopolysaccharies in this respect are proposed for use in the food, pharmaceutical and biomedical fields, thanks to their unique properties. We performed a fermentation and downstream process, using Lactobacillus Brevis, in order to produce antimicrobial compounds such as lactic acid and exopolysaccharides, that inhibit the growth of pathogens [1]. As a member of the genus Lactobacillus and due to its long-term use in various traditionally fermented food products, L.brevis has the GRAS status. Exopolysaccharides and other substances originated L. Brevis fermentation such as organic acids (lactic acid), contributed to their antimicrobial properties [2]. EPSs have been used in the production of several fermented foods, thickeners, stabilizers, emulsifiers and gelling or water-binding agents [3]. The possibility to evaluate the potential use of LAB EPS as food supplement or medical device can be explored if they are extensively purified before characterization. The production, partial purification and characterization of exopolysaccharides (EPSs) produced by Lactobacillus brevis was among the target of this paper.In this work, after the centrifugation, membrane processes have been used for the concentration and recovery of products released in the fermentation broth, in order to decrease the number of volume of organic solvent to be used for the precipitation of exopolysaccharides, reducing process costs and above all environmental impact. 
2. Methods

The bioreactor used for the batch and fed-batch processes was Biostat CT plus (Sartorius Stedim, Italy) with a total and working volume of 3.2L and 2.4L, respectively. Lactobacillus brevis was grown at T= 32°C, pH 6, 100 rpm, 0.75 vvm.  Batch experiments were conducted in order to optimize the process parameters, such as gas inlet, pH, stirring, carbon and nitrogen source. Fed-batch experiments start after 12-14h with a predeterminated profile and they were performed in order to increase the viable cell density (CFU/mL), biomass yield and beside, the lactic acid and exopolysaccharide production respect to the batch processes. The antimicrobial activity was evaluated on pathological strains. 
3. Results and discussion
In fed-batch processes we obtained a total average CFU/mL of about 9.5x109 CFU/mL, with a final OD600 of 23.4. The lactic acid produced was 63.7 g/L. Comparing the results of fermentation processes it can be seen as the fed-batch processes has increased in terms of cell number and lactic acid production of 2.1 and 2.9, respectively, respect to the batch processes.
4. Conclusions
Using fed-batch processes we doubled the number of live cells compared to the batch process and increased the production of exopolysaccharides and organic acids that were inhibitory for the growth of pathogen microorganisms.
Membrane processes were implemented to recover a High MW fraction in supernatants, with specific interest in the characterization of exopolysaccharides that were determined with specific biochemical and analytical characterization exploiting SEC-TDA chromatographer and light scattering.
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