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Abstract

One of the commercial applications of the pectinase enzyme is pectinization and clarification of
fruit juices and extraction of phenolic compounds from the fruits. Pectinase immobilization is
one of the stabilization methods that makes it possible to separate the enzyme from the reaction
and reuse it, thus reducing the cost of using the enzyme in the industry. In this study, the
pectinase enzyme from Aspergillus niger was immobilized on hydrophilic silica aerogel by the
adsorption method. Adsorption involves hydrogen, hydrophobic, and van der Waals interactions
between solid carriers and adsorbed molecules, and due to their simplicity, high catalytic
activity, and reusability of carriers after inactivation of immobilized enzymes, has higher
economic potential, compared to other immobilization methods. Properties of silica aerogel
containing pectinase were determined by Fourier Transform Infrared Spectroscopy (FTIR) and
Field Emission Scanning Electron Microscope (FESEM) analysis. Effective parameters in
enzyme immobilization (immobilization time, enzyme to support ratio, and pH) were studied
using the Response Surface Methodology (RSM) and the application of immobilized enzyme in
the extraction of phenolic compounds from the grape pomace was investigated. Results obtained
from properties analysis and measurement of immobilization efficiency showed effective
immobilization of the enzyme on the silica aerogel supports. Optimal conditions for
immobilization were obtained at pH 5, enzyme to support ratio of 0.1, and time of 89.2 minutes.
The immobilization efficiency in these conditions was 78.1%. Experimental results and
modeling were not significantly different, which showed the adequacy of the model. Extraction
of phenolic compounds from the grape pomace by pectinase immobilized on silica aerogel
supports, increased by 78.7% and free radical scavenging by 55.7%, compared to the case
without enzymatic treatment.

Keywords: Enzyme Immobilization, Pectinase, Silica Aerogel, Grape Pomace, Phenolic
Compounds.
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