Poster Presentation 1B-18

Characterization and Performance of Immobilized Amylase and Cellulase

B.A. Saville*, M. Khavkine, G. Seetharam, B. Marandi, Y-L. Zuo

Department of Chemical Engineering and Applied Chemistry

University of Toronto

Toronto, Ontario, Canada M5S 3E5

Phone: 416/978-7745; Fax: 416/978-8605; E-mail: saville@chem-eng.utoronto.ca 

Studies were performed to determine the efficacy of immobilized cellulases and amylases for hydrolysis of cellulose and starch. Enzymes were immobilized onto a siliceous support, and enzyme uptake was determined from the soluble enzyme activity prior to and following immobilization. For amylase, the uptake ranged between 20 and 60%, depending upon the enzyme source and immobilization conditions. With cellulase, the uptake was 7 to 10%. 

Immobilized amylase performance was assessed by incubating the immobilized enzyme in 10-30% (100-300g/L) corn flour at 65oC in a batch reactor, and measuring sugar production. Depending upon the substrate loading and immobilization conditions, between 40 and 60% starch conversion could be achieved using immobilized amylase.

The effect of immobilization on the thermal stability of amylase was also assessed. An enzyme sample (either soluble or immobilized) was pre-incubated in a water bath at either 85oC or 105oC, then tested for activity as described above. Soluble amylase lost 60% and 80% of its activity when incubated at 85oC and 105oC, respectively. By comparison, immobilized amylase lost only 20% of its activity after incubation at these temperatures, confirming that the immobilized amylase was significantly more stable.

The performance of immobilized cellulase was evaluated by incubating the enzyme in 1% shredded waste paper at 55oC, and measuring sugar production. Significant hydrolysis of the waste paper was observed in trials with immobilized cellulase, indicating that immobilization does not preclude access to and hydrolysis of insoluble cellulose, in spite of the apparent mass-transfer issues that could be imposed by such an approach. 

