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Abstract:
Green synthesis of silver nanoparticles (AgNPs) using Stevia rebaudiana leaf extract and its endophytic fungus Aspergillus versicolor PSFNRO-2, isolated from stem tissue, offers an eco-friendly alternative for nanomaterial production with enhanced therapeutic potential. This study, published in Current Microbiology (2026, 83:130) by researchers from BIT Mesra, provides the first comprehensive evaluation of this endophyte strain for AgNP biosynthesis, comparing its efficacy against plant extract-derived nanoparticles across multiple bioassays. AgNPs were synthesized by mixing S. rebaudiana leaf extract (5 g/100 mL, 60°C) or endophyte culture filtrate (PDB medium, 28°C, 5 days) with 1 mM AgNO3, followed by incubation at 45°C with stirring (300 rpm). Comprehensive characterization confirmed nanoparticle formation: UV-Vis spectroscopy showed a surface plasmon resonance peak at 413 nm; FTIR revealed functional groups (N-H, C-C, O-H); dynamic light scattering indicated sizes of 46.7 nm (plant) and 391.1 nm (endophyte) with zeta potentials of -21.9 to -30.7 mV; X-ray diffraction verified crystalline face-centered cubic structure; field emission scanning electron microscopy-energy dispersive X-ray analysis displayed spherical-rod morphologies with 7-10% silver content; differential scanning calorimetry-thermogravimetric analysis demonstrated thermal stability up to 500°C; and ultra-high-performance liquid chromatography-electrospray ionization-mass spectrometry quantified stevioside at 4.24 mg/mL.Abstract-summary.docx​ Bioactivity assessments revealed superior performance of endophyte-derived AgNPs. Antibacterial activity via disc diffusion showed larger inhibition zones (e.g., 20.8 mm against P. aeruginosa) and lower minimum inhibitory concentrations (5-15 µg/mL) compared to plant-derived AgNPs, particularly against Gram-negative bacteria. Antioxidant capacity was higher, with DPPH radical scavenging activity reaching 72.1% (IC50 69.4 µg/mL) and ferric reducing antioxidant power at 0.30 equivalents. Antidiabetic potential via α-amylase inhibition achieved 68.4% (endophyte) versus 58.6% (plant). Cytotoxicity on HEK-293 cells indicated biocompatibility (32% toxicity at 200 µg/mL, IC50 >200 µg/mL). Synergistic effects from phytochemicals (flavonoids, phenolics, tannins, terpenoids, and glycosides) and steviol glycosides are likely to induce reactive oxygen species generation, membrane disruption, and enzyme inhibition. Future research should focus on scale-up production, in vivo antidiabetic and antibacterial trials, mechanistic elucidation (e.g., ROS-biofilm dynamics), and applications in drug delivery or agriculture to combat antimicrobial resistance. 
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