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Lentinula edodes (Shiitake mushroom) is a globally recognized edible and medicinal fungus,
valued for its nutritional richness and therapeutic potential. In the present study, Shiitake
mushrooms were cultivated on four different substrates—wheat straw, poplar, sheesham
(Dalbergia sissoo), and mixed sawdust—to evaluate their influence on the mushroom’s
antimicrobial and antioxidant properties. Fruiting bodies from each treatment were dried,
powdered, and extracted using ethyl acetate to obtain crude extracts, which were then
subjected to phytochemical analysis, antimicrobial testing, and antioxidant assays. The
antimicrobial activity was assessed using the agar well diffusion method against three human
pathogens (Escherichia coli, Pseudomonas aeruginosa, and Klebsiella pneumoniae). Results
revealed that the extract from mushrooms grown on mixed substrate exhibited the highest
zone of inhibition against all test organisms, followed by poplar and wheat straw, while the
talli substrate showed the least activity. The Minimum Inhibitory Concentration (MIC) was
determined using the macro broth dilution method, which confirmed that the extract from the
mixed substrate had the lowest MIC values, indicating the strongest antimicrobial effect. The
antioxidant potential of the extracts was measured using DPPH radical scavenging assay and
B-Carotene/Linoleic acid bleaching test. The mixed substrate extract again showed the
lowest ICsovalues, indicating superior antioxidant activity. Furthermore, the Total Phenolic
Content (TPC) and Total Flavonoid Content (TFC) were highest in extracts from mushrooms
grown on the mixed substrate. A positive correlation was observed between phenolic and
flavonoid contents and the antioxidant activity, as well as with antimicrobial
effectiveness.This study concludes that substrate composition plays a crucial role in
enhancing the bioactive properties of Shiitake mushrooms. Among all tested substrates,
mixed sawdust was most effective in promoting the production of antimicrobial and
antioxidant compounds, suggesting its potential for developing natural therapeutic and
nutraceutical applications. Further research is recommended to isolate and identify the active
constituents responsible for these biological activities.
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