i i Departamento de '
UI"IIVG_'LFSIC'E{FE Feder.al Ciencias Termicas REDU N A
de Sao JOE.O del-Rei e dos Fluidos Red Universitaria Internacional

Dctef de Ingenieria Agroindustrial.

Enhancing Soybean Value Chain through Enzymatic Hydrolysis
Do Nascimento, Ismael Possato Pereiral, Sales, Esdras Gabriel Rodrigues?, Piazzi, Gabriel
Mendonca?, Dias, Natélia de Souzal, Ladeira-Azar, Rafaela Inés de Souza?, Barreto, Elisa da
Silva®, Gurgel, Leandro Vinicius Alves?, Guimaries, Valéria Monteze?, Fietto, Luciano Gomes? de
Almeida, Maira Nicolau®

1 Universidade Federal de S&o Jo&o del-Rei, Campus Dom Bosco, Praca Dom Helvécio 74, Fabricas- Sdo
Joéo del-Rei, MG- Brasil
2Universidade Federal de Vigosa, Av. P.H. Rolfs-s/n - Vicosa
SUniversidade Federal de Ouro PretoCampus - Universitario Morro do Cruzeiro- Ouro Preto

Resumo

Soybean is a major agricultural commodity in the Brazilian economy, with an estimated 2023/2024
grain harvest of 294.1 million tons. Its processing generates by-products such as soybean hulls and
molasses. The enzymatic hydrolysis of sugars in these by-products by a-galactosidases and
cellulases releases simple sugars like glucose and galactose, which can be fermented by yeasts to
produce ethanol and other high-value products. This study aimed to evaluate the potential of the
enzymatic arsenal of the fungi Trichoderma virens and Trichoderma yunnanese for the valorization
of these agro-industrial residues. Conditions for enzyme production using wheat straw were optimized
for each fungus. The enzymes were biochemically characterized by determining their optimal pH and
temperature, as well as their thermostability. The crude extracts were evaluated for soybean
molasses hydrolysis and pretreated soybean hull hydrolysis. a-Galactosidase production was
optimized in solid state fermentation for 4 and 6 days by T. virens (0.75 U/mL) and T. yunnanense
(0.6 U/mL). Enzyme was analyzed in SDS-PAGE and zymogram presenting bands with activity. Both
enzymes exhibited an optimal pH of 4.0 and an optimal temperature of 55°C. The enzyme from T.
virens showed high thermostability, retaining 100% of its activity after 11 days of pre-incubation at
40°C and a half-life of 135 min at 55°C, while the enzyme from T. yunnanense did not exhibit
thermostability. The alpha-galactosidase from T. virens completely hydrolyzed stachyose and most
of the raffinose in soybean molasses after 12 h. The production of cellulases, FPase, and B-
glucosidase were optimized in liquid media for T. yunnanense resulting in 0.083 and 0.130 U/mL,
respectively. The B-glucosidase exhibited an optimal pH of 4.0, and FPase had an optimal pH of 4.5,
while the optimal temperatures were 45°C and 65°C, respectively. The enzymatic extract with
cellulase activity was applied to soybean hulls and showed median efficiency in hydrolyzing them.
Hydrolysis was also evaluated using the commercial enzyme CellicCTec2 at 2 and 3 FPU/g, allowing
for 11,66 and 40,63% of biomass hydrolysis. Soybean by-products have high potential to increase
the added value of the grain and bring economic benefits to producers in a biorefinery concept for
maximum material utilization. Apoio: UFSJ, Fapemig
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