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Abstract 
The most abundant beer brewing by-product is brewers´ spent grain (BSG), which is the insoluble residue separated from the mash before fermentation. Its annual average global production is estimated to be ~39 million tons. BSG is mainly constituted by fibers (more than 50%, w/w) and protein (up to 30%, w/w). The effective management of the large amount of BSG by-products has become an area of environmental and economic importance worldwide. Tailored microbial fermentations to exploit food by-products seem versatile and promising routes. We investigated the BSG niche-specific traits of selected lactic acid bacteria (LAB) to be used as starters through phenomics and differential gene expression. BSG from Finnish and Italian breweries were chosen as model systems, and MRS broth was used as a control. Growth kinetics, organic acids production, release of phenolic compounds and biomass dynamics were monitored at different time points. Switching of metabolism from MRS to BSG model media of selected LAB was investigated through Omnilog High Throughput Phenotype Microarray (Biolog). Phenotype data were analyzed using an in-house R pipeline and a Bayesian statistical approach was used to compute strain and media effect on the metabolism of different compounds. Highlighted putative metabolic pathways were studied through qPCR differential gene expression of LAB under BSG conditions. Findings showed a metabolism addressed towards the degradation of carbohydrate subunits naturally present in plant cell walls. Besides, a putative pathway for the degradation of syringyl alcohols lignin subunits involving benzyl alcohol and aldehyde dehydrogenases was highlighted. Lactic acid fermentation may increase the bioavailability of health-promoting compounds as well modify BSG molecular structure, enhancing its nutritional and technological properties as a food ingredient. The in vivo phenomes investigation will enable a better establishment and understanding of tailored bioprocessing technologies for the exploitation of BSG as a food product through lactic acid fermentation.

Image
Fig 1. Comparison of phenotypes of Lactobacillus plantarum PU1, H46 and WCFS1 and Leuconostoc pseudomesenteroides DSM 20193 previously cultivated respectively on Italian (BA-) and Finnish (FL-) BSG.
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