Materiais 2023 — XXI Congresso da Sociedade Portuguesa de Materiais and XII International Symposium on Materials

Immobilization of enological pectinase in polyamide microparticles for
wine clarification

Sandra Oliveira®, Nadya Dencheval, Natacha Fontes?, Anténio Graca?, Zlatan
Denchev?!

LIPC-Institute for Polymers and Composites, University of Minho, 4800-056 Guimaraes, Portugal
2 Sogrape Vinhos SA, 4430-809 Avintes, Portugal

*h8223@dep.uminho.pt

Keywords : biocatalysts, enzyme immobilization, polyamide-enzyme conjugates, enzymes in food
industry

Abstract

Nowadays enzymes are widely used as catalysts in food industry, particularly in winemaking.[1]
Pectinases have a considerable influence on the sensorial properties of wines. They catalyze the
hydrolysis of pectin, which is responsible for wine turbidity, thus contributing to the improvement
of the clarification and filtration processes.[2] Pectinases act under very mild conditions without
destroying any valuable wine components.[3] However, native enzymes are very sensitive to extreme
conditions e.g., pH and cannot be re-used. To overcome these limitations, enzymes can be
immobilized on polymer supports.[4] Polyamides could be good supports because they are
biocompatible and possess appropriate physical and chemical properties that allow for both covalent
and not-covalent enzyme immobilization.[5]

The main objective of this work is the synthesis of new particulate polyamide/pectinase complexes
and their application for wine clarification. New polyamide 6 (PA6) microparticles (MP) with
controlled shape, size and porosity were synthesized by activated anionic ring-opening
polymerization of caprolactam in solution. These PA6 MP were used as supports for non-covalent
immobilization of pectinase varying the enzyme concentration. The immobilization was performed
at room temperature for 24 hours, at pH 4.5. The influence of the immobilization conditions on the
amount of the immobilized enzyme and on its activity was studied. The resulting complexes were
used for clarification of industrially produced rosé wine must samples. As compared to the free
pectinase, the pectinase/PA6 MP complexes displayed higher activity, better clarification for shorter
treatment periods, as well as possibility for reutilization in various consecutive cycles.
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