Poster Presentation 6A-25 Student

Surfactants in Enzymatic Hydrolysis of Lignocellulose

Johan Börjesson*, Torny Eriksson and Folke Tjerneld

Department of Biochemistry 

Lund University, 

Centre for Chemistry and Chemical Engineering 

P.O Box 124, S-221 00 

Lund, Sweden
Phone: 46 46 222 32 91; Fax: 46 46 222 45 34; E-mail: johan.borjesson@biokem.lu.se
Lignocellulose is a potential substrate for ethanol production. However, high cellulose conversion requires high enzyme loading, which makes the process less economically feasible. Addition of surfactants to enzymatic hydrolysis of lignocellulose increases the conversion of cellulose into soluble sugars. Experiments were designed to explore mechanisms of surfactant effects. A number of surfactants were screened for their ability to improve enzymatic hydrolysis of steam pretreated spruce. Non-ionic surfactants were found to be the most effective. Studies of adsorption of the dominating cellulase of Trichoderma reesei, Cel7A (CBHI), during hydrolysis showed that non-ionic surfactants reduced enzyme adsorption to the lignocellulose substrate. 

Our conclusions from studies of lignocellulose and delignified substrates are that improved conversion of lignocellulose with surfactant can be explained by reduction of the unproductive enzyme adsorption to the lignin part of the substrate. This is due to hydrophobic interaction of surfactant with lignin on the lignocellulose surface, which releases unspecific bound enzyme. A new approach with mixed charged and non-ionic surfactants has been introduced to further improve the positive effect of surfactant addition. A study with non-ionic surfactants (alkyl poly(ethylene oxide)) with various amounts of ethylene oxide in the hydrophilic head was performed. The results showed that the increase in hydrolysis of lignocellulose increased with the length of the ethylene oxide chain.
