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Optimization of brewery’s spent grain processing for the cultivation of Clostridium butyricum 
 
D. Doubkova1, J. Valentova1, P. Kastanek2, B. Branska1 

1Department of Biotechnology, Faculty of Food and Biochemical Technology, University of Chemistry and Technology 
Prague, Technicka 5, Praha 6 – Dejvice, 160 00, Czech Republic 
2EcoFuel Laboratories s.r.o., Ocelarska 9, Praha 9, 190 00, Czech Republic 
 
The brewing and agricultural industries today generate a significant amount of waste and by-products, including 
brewers' spent grains (BSG). However, BSG is a raw material that can be used as a foodstuff and has great 
biotechnological potential. Among other things, BSG is composed of lignocellulose and proteins, and these 
compounds are a promising source of nutrients such as nitrogen or carbon for the cultivation of microorganisms. 
The structure of lignocellulose is quite compact and difficult for microorganisms to access. It is therefore necessary 
to disrupt its structure so that the carbohydrates present (glucose, arabinose, xylose) can be released and 
subsequently utilised by the microorganisms. Lignocellulose can be degraded by several methods. One of the most 
environmentally friendly methods for further use in the food industry is enzymatic hydrolysis, although a pre-
treatment step is often carried out before the hydrolysis itself to make the carbohydrates more accessible to the 
enzyme. On the other hand, there is a risk that pre-treatment will produce inhibitors derived from lignocellulose, 
which can subsequently have a negative effect on the growth of microorganisms. 
 
We have optimised the hydrolysis of BSG from the point of cost-effective and efficient release of monosaccharides 
while minimising the presence of inhibitors such as coumaric acid, ferulic acid, furfural or hydroxymethylfurfural. 
After enzymatic hydrolysis, the liquid phase of the hydrolysate was used to grow Clostridium butyricum bacteria to 
verify its potential as a cultivation media. 
 
This work was supported from the grant of TAČR No TN02000044. 
 
Valorization of agricultural and food waste in microbial biotechnology 
 
P.Patakova1, Z. Jandejsek2 

1Department of Biotechnology, University of Chemistry and Technology, Prague, Czech Republic  
2Rabbit a.s., Trhovy Stepanov, Czech Republic 
 
We are facing a substrate crisis in industrial white biotechnology. Why? Because it is unethical to use agricultural 
crops as substrates for the production of biofuels or bioplastic precursors when there are areas of the world where 
there are critical food shortages. There is a way out of this crisis and that is to use the various types of waste, which 
are currently undervalued, as substrates for cultivating microorganisms and obtaining value-added products. 
However, the use of waste is associated with various types of challenges ranging from the cleavage of difficult to 
use polymers into fermentable monomers (lignocellulosic complex is a typical example), to minimizing the formation 
of inhibitory substances during waste pretreatment and the difficult separation and purification of products from 
complex media. However, with knowledge of the metabolic capabilities of different types of microbial producers, 
valorisation of specific wastes is possible. The presentation shows a general approach to solving the problem as well 
as examples of specific solutions. The ideal option, which will also be discussed, would be to use raw materials in a 
generally biorefinery-like manner. The concept of a second-generation biorefinery will also be presented. 
 
This work was performed thanks to the financial support of the project TACR TN02000044. 
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