Proceedings of the 3™ World Congress on Recent Advances in Nanotechnology (RAN'18)
Budapest, Hungary — April 10 - 12, 2018

Paper No. ICNB 103

DOI: 10.11159/icnb18.103

Cellulase Enzyme Immobilization on Magnetic Nanoparticles for Clean
Sugar Production from Cellulose

Swapnil Gaikwad®, Avinash P. Ingle’, Felipe A. F. Antunes’, Jalio C. dos Santos', Mahendra Rai?, Silvio
Silvério da Silva*
'Department of Biotechnology, Engineering School of Lorena, University of Sao Paulo
Estrada municipal do Campinho, sn, 12602-810 Lorena, SP, Brazil
silviosilverio@usp.br
Nanotechnology Lab., Department of Biotechnology, SGB Amravati University
Amravati-444602, Maharashtra, India

Extended Abstract

The main objective of the present work is to develop stable enzyme-magnetic nanoparticle immobilization for
potential application in clear sugar production. The pure cellulase was immobilized on Fe304 magnetic nanoparticles by
covalent binding using gluteraldehyde. The cellulase enzyme showed 85% of binding efficiency with functionalized
nanoparticles. Free and immobilized enzyme was characterized by NTA, Zeta potential, FTIR and TEM techniques. In
enzymatic hydrolysis of cellulose, immobilized enzyme showed superior catalytic activity compared to free enzyme. In
first cycle, immobilized enzyme hydrolyzed more than 50% of cellulose in 12 hours and after 48 hours it reached up to
98%. On the contrary, free enzyme hydrolyzed only 33% and 69% of cellulose in 12 and 48 hours respectively. In second
cycle (reuse) of immobilized enzymes, 31% of cellulose was hydrolyzed in 48 hours. Again immobilized enzyme separated
from hydrolysate and reuse for third cycle of hydrolysis process in which immobilized enzyme hydrolyzed about 15% of
cellulose in 48 hours of process. The results confirmed that immobilized enzyme maintained its stability with more than 28
and 15% of activity respectively even in second and third cycle. This research will be very useful for biofuel production
because of high binding efficiency and admirable reusability of immobilized enzyme, which leads to the cost- effective
production of sugar from sugarcane bagasse.
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