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Abstract
Pectin is one of the main components of fruit and vegetable peels, widely present in food and agriculture residues, contributing to current environmental challenges. Enzymatic pectin waste depolymerization requires the action of pectintranseliminase, polygalacturonase, and pectinesterase. When this multi-enzyme process is carried out as a one-pot cascade reaction, isolation and purification processes of reaction intermediates are eliminated, reducing costs and waste generation. In this work, pectinase complex from Aspergillus niger was immobilized, studying the effect of the surface chemistry of the silica support. For that, three supports were used: glyoxyl silica (covalent attachment enzyme support), amino silica (electrostatic attachment), aminoglyoxyl silica (electrostatic-covalent combination for enzyme-support interaction). The generated supports were characterized by FTIR and the process was characterized by enzyme adsorption kinetics and SDS-PAGE. On the other hand, the achieved biocatalyst was studied in order to understand the chemical surface and the immobilization yield (IY) of each enzymatic component of the pectin complex on expressed activity (EA) and thermal stability at 50°C on aqueous media. The results show that the support surface chemistry affects the adsorption profile for each enzymatic component of the pectinase complex, with the biocatalyst obtained with the heterofunctional support showing the highest activity and immobilization yield (37% of IY and 110 U/g). In this case, immobilization on glyoxyl silica was not successful, probably because enzymes from the pectinase complex do not have enough exposed lysine residues, resulting in an immobilization yield lower than 5%. Furthermore, biocatalsyts obtained using amino silica support showed poor thermal stability increase, probably because the enzyme-support interactions are very weak. These results are promissory as the first step to design a one-pot process to obtain galactaric acid from pectin.

Keywords— co-immobilization, multienzyme reaction, pectinase complex, silica supports


Professional Biography

Dr. Claudia Bernal is an Assistant Professor at the Department of Food Engineering on Universidad de La Serena (Chile), where she one of the leaders in the enzymatical technology for bioprocess group. The undergraduate studies of Dr Bernal were in chemistry with specialization in materials science. She performed her PhD at the interface of material sciences and biochemical engineering for applied biocatalysis and her postdoc studies were carried in the prestigious group of Professor Andres Illanes. Her academic research explores the design and characterization of new materials for enzyme immobilization, heterogeneous enzyme catalysis and interactions of enzymes with solid surfaces, and design of biotransformations: selective catalysis, catalysis in non-conventional solvent and enzyme promiscuity for revalorization of agro-alimentary by-products. Currently. She has published more than 30 papers related and has worked in several projects on this topic.


 [image: C:\Users\Personal\Desktop\CBernal.png] 
Email Id: cbernal@userena.cl / claberz@gmail.com


Any Comments:
image1.png




image2.jpeg
FuroSci(ons2




