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The only solution is for reducing CO2 emission joined with increased energy demand is the 
utilization of renewable fuels instead of fossil ones. A variety of alternative fuels can be made 
from biomass resources including the liquid fuels ethanol, methanol, biodiesel, and gaseous fuels 
such as hydrogen and methane. Since Hungary is poor in cheap, clean, high-quality domestic 
energy resources, only biomass can currently be considered as a significant source of renewable 
energy. Several lignocellulosic materials serve as possible feedstocks for conversion to 
alternative fuel: by-products from food- and paper industry, agriculture and forestry all provide 
various alternative energy sources. 
We aimed to test these wastes as a possible feedstock for ethanol, as biofuel, focusing on 
biological production methods. In these processes, enzymes and microorganisms are frequently 
used as “biocatalysts” to convert biomass into desirable products. Cellulase and hemicellulase 
enzymes break down the carbohydrate fractions of biomass to five and six carbon sugars 
following by a fermentation of sugars by yeast and bacteria into biofuel.  
Pretreatment of lignocellulosic raw material before hydrolysis and fermentation is necessary to 
open up the structure to make it accessible for enzymatic attack, thus increase the final yield. 
During this process a range of toxic compounds are formed: acetic acid is released during 
hemicellulose structure is degraded, furfural, 5-hydroxymethyl furfural are produced due to 
sugars degradation, while aromatic compounds are originating from lignin degradation. Formic 
acid is formed when furfural and HMF are broken down and levulinic acid is formed by HMF 
degradation. All these toxic compounds (lignin and sugar degradation products) inhibit ethanol 
fermentation.  
In this study the fermentability of a Saccharomyces cerevisiae yeast strain was improved by 
adaptation to toxic components present in the pretreated lignocellulosic materials on spruce 
substrate. Results will be presented on the conference. 


