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Enzymatic Hydrolysis of Wheat arabinoxylan in an Industrial Bioethanol Byproduct Stream

Hanne R. Sørensen,1,2* Anne S. Meyer,2 Sven Pedersen1

1Starch & Brewing, Applied Discovery, Research & Development

Novozymes A/S, Laurentsvej 51-53, DK-2880 Bagsvaerd, Denmark

Phone: +45 4442 3868   Fax: +45 4442 1237   e-mail: Hasq@novozymes.com
2 Food Biotechnology and Engineering Group, BioCentrum-DTU

Technical University of Denmark, DK-2800 Lyngby

Hydrolysis of arabinoxylan is an important prerequisite for improved utilization of wheat hemicellulose in the ethanol fermentation industry. This study investigated the individual and combined efficiencies of four commercial, cellulytic and hemicellulytic enzyme preparations, Celluclast 1.5 L, Ultraflo L, Finizym and Viscozyme L, in catalyzing the liberation of arabinose and xylose from an industrially derived water-soluble wheat arabinoxylan fraction remaining after ethanol fermentation. The content of arabinose and xylose together constitute approximately 80% of the total monomeric sugar composition in the industrial substrate. Ultraflo( L was the best enzyme preparation in releasing arabinose, liberating 46 wt% of the theoretical maximum after 6 hours of reaction. Celluclast(1.5 L was superior to the other enzyme preparations in releasing xylose, liberating 25 wt% of the theoretical maximum after 6 hours of reaction. Mixtures of the enzyme preparations showed no synergistic cooperation in arabinose and xylose release after 6 hours of reaction, but a synergistic cooperation in xylose release was found between Ultraflo L and Celluclast1.5 L as a 50:50 mixture of the two enzyme preparations liberated 62 wt% of the theoretical maximum after 24 hours of reaction (10 wt% enzyme/substrate ratio, 50°C, pH 5). The observed synergism between Celluclast1.5 L and Ultraflo( L is proposed to be a result of positive interaction between (-L-arabinofuranosidase and endo-1,4-(-xylanase activities present in Ultraflo( L, and (-xylosidase activities in Celluclast1.5 L.

