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Highlights
· Nanoparticles show uniform size, crystalline structure, and enhanced stability.
· Polysaccharide–silver interactions enhance nanoparticle formation and expand their potential biomedical applications.
Resumo/Abstract
The study of nanoparticles has shown great promise in the development of novel materials. Among them, silver nanoparticles stand out due to their unique chemical and physical properties, including sizes below 100 nm, broad-spectrum antimicrobial activity, and wound-healing capabilities, which support their use in clinical applications. Biopolymers have gained attention as biocompatible reducing agents for the synthesis of metallic nanoparticles. Lasiodiplodan (β-(1→6)-D-glucan), an exopolysaccharide produced by the fungus Lasiodiplodia theobromae MMPI, exhibits antioxidant, antimicrobial, wound-healing, anticancer, and antidiabetic activities. In this context, the present study aimed to produce silver nanoparticles via green synthesis using sulfonated lasiodiplodan as a reducing agent. Lasiodiplodan was obtained through submerged cultivation of L. theobromae MMPI and subsequently derivatized by sulfonation using chlorosulfonic acid as the sulfonating agent and pyridine as the catalyst. The sulfonated macromolecules were then employed as reducing agents for the synthesis of silver nanoparticles. For biosynthesis, a 0.01 mol L⁻¹ AgNO₃ solution was mixed with a 0.1% (w/v) sulfonated lasiodiplodan solution in a 1:1 ratio and maintained at 90 °C for 3 hours. After the reaction, the mixture was dialyzed using a cellulose membrane and lyophilized. The resulting biomaterial was characterized by FTIR, X-ray diffraction (XRD), scanning electron microscopy with energy-dispersive spectroscopy (SEM-EDS), dynamic light scattering (DLS), and zeta potential analysis. The FTIR spectrum of sulfonated lasiodiplodan (LAS-S) displayed a broad band at 3400 cm⁻¹ (O–H), a peak at 2920 cm⁻¹ (C–H), and signals at 1217 and 810 cm⁻¹ corresponding to O=S=O groups. Bands at 1041 and 890 cm⁻¹ were attributed to the glycosidic backbone and β-(1→6) linkage. After silver incorporation (LAS-S-Ag), shifts and intensity reductions in the O–H and O=S=O bands were observed, suggesting interactions between hydroxyl and sulfate groups with Ag, indicating stabilization of the nanoparticles by the polysaccharide matrix. In the XRD pattern, LAS-S displayed a broad peak at 20° (2θ), characteristic of amorphous β-glucan, while LAS-S-Ag exhibited additional peaks at 38°, 46°, 66°, and 77° (2θ), corresponding to face-centered cubic planes of metallic silver. SEM micrographs revealed interlinked fibrils in lasiodiplodan, with brighter points and granules in the silver-containing sample, indicating uniform metal deposition. EDS analysis confirmed a homogeneous elemental distribution, with a silver content of approximately 27%. DLS measurements showed particle sizes of 1043 nm for LAS-S and 317 nm for LAS-S-Ag, while zeta potentials were −7.31 mV and −14.8 mV, respectively, indicating increased stability after synthesis, although some aggregation persisted. These results confirm the effectiveness of sulfonated lasiodiplodan as both a reducing and stabilizing agent in the green synthesis of silver nanoparticles. Physicochemical characterization demonstrated the formation of stable nanostructured materials, a significant reduction in particle size, and the presence of crystalline peaks typical of metallic silver. Therefore, the derivatized biopolymer shows promise as a functional matrix for nanomaterials with enhanced properties, with potential applications in antimicrobial systems, wound healing, and other biotechnological fields.
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