Poster Presentation 1B-25

Quantification and Reactivity of Cellulose Reducing Ends

Sasithorn Kongruang, Michael H.Penner*

Oregon State University

Food Science and Technology

Corvallis, OR 97331-6602

Phone: 541-737-6513; Fax: 541-737-1877; E-Mail: Mike.Penner@orst.edu
This study is aimed at developing methods for the characterization of CHB-accessible reducing ends on cellulose substrates.  These measurements are important because of the exo-acting nature, and in some cases reducing-end specificity, of these enzymes.  For CBH I, for example, the measurement of enzyme-accessible reducing ends is likely the most direct measure of substrate concentration.   The number of reducing ends per gram representative celluloses was determined using colorimetric assays (Dinitrosalicyclic acid (DNS) and Bicinchoninic acid assay (BCA)) and a radioisotope assay (NaB3H4 labeling). Estimates of the number of reducing ends per unit mass cellulose were found to be dependent on the assay system (i.e. the DNS and BCA assays gave strikingly different results).  DNS-based values were several-fold higher than those obtained using the BCA assay.  Results from the tritium labeling experiments suggest that the colorimetric assays provide an indication of the total reducing ends associated with the substrate.  Sodium borohydride treatments, cold or radiolabelled, provide a reasonable approach for estimating numbers of solvent-accessible reducing ends.  It appears that 30 to 40% of the reducing ends on a typical cellulose substrate are not solvent accessible, i.e. they are buried in the interior of cellulose structures and thus not available to exo-acting enzymes, at least in the initial phase of cellulose saccharification.
