Antibacterial, Antioxidant and Cytotoxicity Activities of Nano-Silver from Leaf Extract of Ocimum americanum (Hoary basil) by Eco-friendly Approach 
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Abstract
Fabrication of silver nanoparticles in a greener eco-friendly reproducible way has been interesting in the recent research. This study present green synthesis of silver nanoparticles using Ocimum americanum leaf extract as a reducing agent and silver nitrate solution as a nitrate reductase. AgNPs were characterized by UV-Visible spectroscopy, Scanning Electron Microscope (SEM), Transmission Electron Microscope (TEM), Selected Area Diffraction Pattern  (SAED), Atomic Force Microscopy (AFM), X-Ray Diffraction (XRD), Dynamic light scattering (DLS), Fourier Transform Infrared spectroscopy (FT-IR) and Zeta Potential. In UV-Visible Spectroscopy observed absorbance λmax band at 435nm.  The functional groups (O-H, C-H, C=C, C-Cl, C-N) involved in the reduction of silver was confirmed by FT-IR analysis. The SEM-EDX analysis showed spherical shape and EDX spectrum confirmed the presence of silver ion. TEM analysis revealed that the particles are in spherical and hexagonal shape and SAED pattern was confirmed the crystalline nature of AgNPs. The crystalline nature of AgNPs in face-centered cubic (fcc) was finalized based on the peaks in the pattern of XRD. DLS technique showed that the average particle size of distribution is 48.25nm and Zeta potential value at -20.2mV revealed high stability of the AgNPs. The antibacterial, antioxidant and anticancer activities of AgNPs make it imminent candidate for biomedical application. The AgNPs had effective antibacterial activity against S. aureus (18.33±0.57b) for 100µg/ml. The AgNPs showed significant antioxidant activity (DPPH, H2O2 and reducing power assays). The cytotoxic effects of AgNPs against A549 human lung cancer cell line confirmed cell death at 79% at 50µg/ml. Further, comet assay, AO/EB, Hoechst, Annexin –V and JC-1 staining substantiate apoptosis mode of cell death. The AgNPs arrested the cancer cells at G0/G1 and G2/M phases with corresponding decrease in S Phase. Here, the present research proves that O. americanum is a good bioresource for the production of stable AgNPs with potent bio-medical applications.
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Figure: Synthesis, Characterization and Bio-medical application of AgNPs. 
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