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ABSTRACT

The utilization of agave agro-industrial residues in Mexico represents a viable strategy to mitigate their
environmental impact and generate added value. In 2021, approximately 1,776,720.56 tons of these residues were
reported, 50% of which correspond to residual biomass /7. Among the sustainable alternatives for their reuse,
their application as a substrate for the cultivation of the edible mushroom Hericium erinaceus stands out, as it is
recognized for its antioxidant and nutraceutical properties. In addition to reducing pollution, this application can
serve as a complementary source of income for agro-industrial producers /?/. To evaluate the feasibility of using
these residues for H. erinaceus production, a proximal characterization of each residue was conducted to
determine their chemical, physical, and phytochemical composition, assessing their viability as a substrate (Fig.
1). Based on the information obtained following AOAC techniques, combinations of agave residues with corn
cob were designed to compensate for the minimum nitrogen requirement in the substrate (Table 1). For this
reason, residues of Agave salmiana (AS), treated Agave salmiana (TAS), Agave duranguensis (AD), and treated
Agave duranguensis (TAD) were used, combined with corn cob (CC) at proportions of 25, 50, and 75% w/w,
generating 12 experimental combinations /¥/. The residues were dried, ground (2 mm), and adjusted to 80%
moisture content. A total of 5 g of substrate (dry basis) was inoculated with 3% mycelium (dry basis). The study
was conducted in reactors consisting of polypropylene bags, Erlenmeyer flasks, and hermetically sealed jars.
Incubation was carried out at 22 °C in darkness until complete substrate colonization /#. The hermetically sealed
jar was the most efficient cultivation system, allowing complete colonization of H. erinaceus in AS within 21
days. In contrast, the plastic bag and Erlenmeyer flask systems exhibited high contamination levels, negatively
affecting fungal development. Regarding the substrates, the most favorable combination was AS at 25%, as it
significantly promoted mycelium colonization. On the other hand, TAS and AD treatments showed no
colonization, likely due to the removal of sugars during the treatment process and the presence of antifungal
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metabolites in AD, which inhibited fungal growth /*/. In conclusion, residues of A. salmiana, A. duranguensis,
and corn cob proved suitable as substrates for edible mushroom production. These results highlight the potential
of agro-industrial residues as a sustainable alternative for bioconversion, contributing to pollution reduction and
promoting economic development in agricultural communities.

Key words:
Fungal cultivation, Hericium erinaceus, agro-industrial residues, bioconversion, chemical composition,
lignocellulosic substrates.

RESUMEN

El aprovechamiento de residuos agroindustriales de agave en México representa una estrategia viable para mitigar
su impacto ambiental y generar valor agregado. En 2021, se reportaron aproximadamente 1,776,720.56 toneladas
de estos residuos, de las cuales el 50% correspondi6 a biomasa residual ///. Entre las alternativas sostenibles para
su aprovechamiento, destaca su aplicacion como sustrato para el cultivo del hongo comestible Hericium
erinaceus, reconocido por sus propiedades antioxidantes y nutracéuticas. Ademas de reducir la contaminacion,
esta aplicacion puede constituir una fuente complementaria de ingresos para los productores agroindustriales /%/.
Para evaluar la viabilidad del uso de estos residuos en la produccion de H. erinaceus, se llevo a cabo una
caracterizacion proximal de cada residuo con el fin de determinar su composicion quimica, fisica y fitoquimica,
valorando su idoneidad como sustrato (Fig. 1). A partir de la informacion obtenida mediante técnicas AOAC, se
disefiaron combinaciones de residuos de agave con mazorca de maiz para compensar el requerimiento minimo de
nitrégeno en el sustrato (Tabla 1) . Para ello, se emplearon residuos de Agave salmiana (AS), Agave salmiana
tratado (TAS), Agave duranguensis (AD) y Agave duranguensis tratado (TAD), combinados con mazorca de
maiz (CC) en proporciones del 25, 50 y 75% p/p, generando un total de 12 combinaciones experimentales /. Los
residuos fueron secados, molidos (2 mm) y ajustados a un contenido de humedad del 80%. Se inocularon 5 g de
sustrato (base seca) con un 3% de micelio (base seca). El estudio se realizo en reactores consistentes en bolsas de
polipropileno, matraces Erlenmeyer y frascos herméticamente sellados. La incubacion se llevo a cabo a 22 °C en
oscuridad hasta la completa colonizacion del sustrato /4. El frasco herméticamente sellado resulto ser el sistema
de cultivo mas eficiente, permitiendo la colonizacion completa de H. erinaceus en AS en un periodo de 21 dias.
En contraste, los sistemas con bolsa plastica y matraz Erlenmeyer presentaron elevados niveles de contaminacion,
afectando negativamente el desarrollo fingico. En cuanto a los sustratos, la combinacién mas favorable fue AS
al 25%, ya que promovi6 significativamente la colonizacion del micelio. Por otro lado, los tratamientos TAS y
AD no mostraron colonizacion, posiblemente debido a la eliminacion de azlicares durante el proceso de
tratamiento y a la presencia de metabolitos antifiingicos en AD, que inhibieron el crecimiento del hongo /”/. En
conclusion, los residuos de A. salmiana, A. duranguensis y la mazorca de maiz demostraron ser adecuados como
sustratos para la produccion de hongos comestibles. Estos resultados destacan el potencial de los residuos
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agroindustriales como una alternativa sostenible para la bioconversion, contribuyendo a la reduccion de la
contaminacion y al desarrollo economico de las comunidades agricolas.
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Figura 1. Composicion lignoceluldsica de dos especies de agave
(A. salmiana and A. duranguensis) y mazorca de maiz.
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