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Characterization and evaluation of the biotechnological potential of free and immobilized xylanase produced by Trichoderma reesei
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The use of agro-industrial residues as substrates for enzyme production has emerged as a sustainable alternative, contributing to waste valorization and the reduction of environmental impacts. In this context, fungi are widely employed due to their high enzymatic secretion capacity and adaptability to lignocellulosic substrates. Additionally, enzyme immobilization techniques have been applied to enhance the stability, reusability, and efficiency of biocatalysts, thereby expanding their potential in industrial applications. This study evaluated the enzymatic activity of xylanase produced by the fungus Trichoderma ressei CFF 175 using sugarcane bagasse as substrate, comparing the enzyme in its free form and immobilized in calcium alginate beads. For the free enzyme, the optimal pH was observed at approximately 5.5 (30 U/mL), whereas extreme pH values (3.0 and 9.5) resulted in a reduction of approximately 50% in activity (16 U/mL and 15 U/mL, respectively). For the immobilized enzyme, a shift in the optimal pH toward more alkaline values was observed, with higher activity at pH 7.5 (34 U/mL), indicating changes in the catalytic microenvironment. Regarding temperature, both free and immobilized enzymes exhibited maximum activity at 55 ºC, with values of 32 U/mL and 36 U/mL, respectively. A drastic reduction in activity for the free enzyme was observed at 70 ºC (9 U/mL), corresponding to a 72% loss of catalytic activity. For the immobilized enzyme, this reduction occurred at 80 ºC (8 U/mL), with a 78% loss of activity. Immobilization altered the catalytic profile of the enzyme, resulting in greater tolerance to pH variations and improved thermal stability. These findings demonstrate that calcium alginate immobilization is an effective strategy to enhance the operational performance of enzymes derived from agro-industrial residues, reinforcing their potential for sustainable biotechnological applications.
KEYWORDS: Agro-industrial residues, Enzyme immobilization, Trichoderma reesei, Calcium alginate
FUNDING: Coordination for the Improvement of higher Education Personnel (CAPES)

image1.png
I Inovagdo e Sustentabilidade para transformar o campo
18 a 21 de maio de 2026

’ VII Simpésio de Microbiologia Agricola 1
d
. rsp





image3.png




image2.png
Ry
APG

CENA-USP




