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Hydrolysis of the cellulose component of lignocellulose requires the synergistic action of a multi-enzyme complex, which generally include endoglucanase, exoglucanase (cellobiohydrolase), and cellobiase (Himmel et al., 1997).  Of these enzymes, the cellobiohydrolases appears to be the key class of enzyme for degradation of crystalline cellulose (Schülein, 1997).  However, addition of even small quantities of endoglucanases usually results in drastic increases in saccharification yields due to synergistic interaction between endoglucanases and cellobiohydrolases (Thomas et al., 1995).

Several purified endoglucanases from glycoside hydrolase families 5, 7, and 45 were evaluated in order to identify enzymes with greater thermostability and better hydrolysis of insoluble cellulose as compared to endoglucanase Cel7B (EGI) from filamentous fungus Trichoderma reesei.

Thermostability of endoglucanases was determined by measuring residual activity towards carboxymethylcellulose (CMC) after 3-h incubation at 40(C-80(C.  Specific activities of endoglucanases on various substrates, including CMC, p-nitrophenyl-(-D-cellobioside (PNPC), p-nitrophenyl-(-D-lactoside (PNPL), and phosphoric-acid-swollen cellulose (PASC) were measured.  Important correlations between the sequence-based family number and thermostability/substrate specificity of the enzymes were observed.

Temperature activity profiles were obtained by measuring specific activity of endoglucanases on PASC at 40(C-70(C.  Temperature dependence of the hydrolysis yield was determined by measuring the degree of PASC conversion to reducing sugar (RS) over extended reaction times at 40(C-70(C.  Several endoglucanases with high specific activity on PASC and high thermostability were identified.
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