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Effect of Decrystallization of Cellulose on Adsorbing Cellulase

ZHANG Jing—qiang' LI Qing-chun' LIN Lu’

(1. College of Chemistry & Biology Engineering University of Electronic Science and Technology of China Zhongshan Institute
Zhongshan 528402 China; 2. College of Energy Xiamen University Xiamen 361005 China)

Abstract: The cellulase adsorbed and formed enzyme-substrate ( ES) compound is a key step in the process of enzymatic
hydrolysis. Through the comparison of cellulase adsorbed on two substrates: microcrystalline cellulose( MCC) with high degree of
crystallinity and decrystallization microcrystalline cellulose( D-MCC) with low degree of crystallinity it was found that in the
XPS wide scan patterns of adsorption equilibrium MCC a new absorption peak of nitrogen element( 399.06 eV) was observed. The
fitting method is adopted to treat the strong peak of XPS-O1s and the binding energy of this new peak was only 530. 53 eV. In the

infrared absorption range of 3050 — 3550 cm ™'

the absorption intensity of OH group decreased with extending adsorption time on
cellulose. The above results proved that new hydrogen bonds ( C—OH:*-NH) between the protein amino( —NH,) and cellulose
molecule chain( —OH) were generated during the cellulose adsorption process. From the comparison of the adsorption rate curves
between MCC and D-MCC the decrystallization method to improve cellulase adsorption was more effective than enhancing the
temperature. From the comparison of adsorption kinetics between MCC and D-MCC at 35°C it was indicated that a reduction of
cellulose crystallinity was positive for adsorption rate. MCC with rigid surface was fit for the first-order kinetic hypothesis. D-MCC
with flexible surface was not suitable for the first-order kinetic. A more suitable kinetic hypothesis should be investigated in the

future.
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Fig.1 XPS wide scan patterns of D-MCC

and ES compounds

Fig.2 Effects of enzyme absorption on the
XPS-O1s peak of D-MCC
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