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Use of spent mushroom substrate as an alternative nutrient source for Trichoderma harzianum cultivation in submerged fermentation
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The search for sustainable and low-cost alternatives for microbial cultivation has driven the use of agro-industrial residues in biotechnological processes. Spent mushroom substrate (SMS) has emerged as a promising nutrient source due to its residual organic matter and mineral content. This study aimed to evaluate the potential of SMS from Agaricus bisporus and Lentinula edodes as alternative components of culture media for Trichoderma harzianum under submerged fermentation conditions.
Shake-flask experiments were carried out using a factorial design with different concentrations of sucrose and SMS. Cultures were incubated at 30 °C and 200 rpm for 72 hours, and microbial growth was quantified as colony-forming units (CFU·mL⁻¹). The results showed that SMS-supplemented media significantly increased fungal growth compared to non-supplemented treatments, reaching values up to 10⁷ CFU·mL⁻¹. Central point treatments, combining intermediate sucrose concentrations with both SMS sources, showed the highest growth, indicating a synergistic effect between readily available carbon sources and complex organic substrates.
Kinetic analysis of selected treatments demonstrated that medium composition influences not only final biomass but also growth dynamics, suggesting that the balance between carbon and nitrogen plays a key role in fungal metabolism. The combined use of A. bisporus and L. edodes residues resulted in better performance compared to their individual use, likely due to their complementary nutritional profiles.
These findings highlight the potential of SMS as a sustainable alternative for the formulation of culture media for T. harzianum, contributing to cost reduction and the valorization of agro-industrial residues, in line with circular economy principles.
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