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Biotechnological processes using mixed cultures depend on the complex cooperation 

between microorganisms inhabiting the system. By linking microbiome structure with 

the operating parameters and performance of biological processes, more efficient 

processes for converting waste into added value compounds can be obtained. 

Brewers' spent grain (BSG) is the most abundant by-product generated by the brewing 

industry. Due to its availability in large quantities, new possibilities for BSG valorisation 

are needed, for instance, conversion of this waste into volatile fatty acids (VFAs), 

through anaerobic fermentation. These added-value compounds have several 

applications in different industries, such as pharmaceutical, food or textile industries.  

In this study, a phylogenetic marker-based microbiome profiling approach, was used to 

characterize the microbial communities within anaerobic granules. These granules were 

feed with hydrolysed BSG for VFAs production under different pH values. Depending on 

the pH applied, bacterial communities varied, which influenced the VFA mixture 

produced. At pH 4.5, bacterial taxa affiliated with Olsenella, Prevotella, Clostridium and 

Caproiciproducens genera were dominant within the microbiome which resulted in a 

VFAs mixture rich in acetate and butyrate. However, when pH decreased to 3.9, the 

microbiome and VFAs mixture profile drastically changed. Lactobacillus became the 



 
 

dominant bacterial genera and lactate the highest VFA obtained. Resuming pH to 4.5 led 

to the restoration of the microbiome and VFA mixture profile.  

The downstream application of the VFA mixture produced (e.g., production of 

biodegradable plastics or biogas) depends on the type of VFAs present. A deeper 

understanding of the microbiome dynamics improves the ability to manipulate it for a 

desired VFA mixture production, which could help for advancing bioconversion 

processes.  
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