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Abstract

In recent years, biological synthesis has emerged as an attractive alternative to traditional synthesis methods
for producing nanoparticles. Biosynthesis involves using an environment-friendly green chemistry based
approach. Plant extract acts as a reducing and capping agent in the synthesis of nanoparticles. This method
does not produce toxic by-products and carried out at room temperature. The plant extract mediated
nanoparticles provide simple, economical, green, rapid and safe method. This review article provides the recent
trend in the biosynthesis of silver nanoparticles and its applications.
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I. Introduction:-

Extensive research and development in nanoscale science and technology has derived new pathways to
basic and applied research in the sector of materials science and engineering, biotechnology, applied
microbiology, quantum dots, and surface-enhanced Raman scattering[1-4].However, the nanotechnology find
great importance in field of mechanics, optics, biomedical sciences, chemical industry, electronics, space
industries, drug-gene delivery, energy science, catalysis, optoelectronic devices, and photo—electrochemical
applications[5-8].The ability to tune the optical absorption/ emission properties of quantum dots (semiconductor
nanoparticles) by simple variation in nanoparticle size is predominantly attractive in the facile band-gap
engineering of materials[9],and the growth of quantum dot lasers[10]. Nanoparticles are of great interest due to
their extremely small size and large surface to volume ratio, which lead to both chemical and physical
differences in their properties compared to bulk of the same chemical composition[11,12]. Nanoparticles exhibit
size and shape-dependent properties which are of interest for applications ranging from bio sensing and catalysts
to optics, antimicrobial activity, computer transistors, electrometers, chemical sensors, and wireless electronic
logic and memory schemes. These particles also have many applications in different fields such as medical
imaging, nanocomposites, filters, drug delivery, and hyperthermia of tumours [13-15]. Gold nanoparticles have
been engaged in immune assay, protein assay, cancer nanotechnology (especially detection of cancer cells),and
capillary electrophoresis[16-19]. Silver nanoparticles show potential antimicrobial effects against infectious
organisms such as Escherichia coli, Bacillus subtilis, Vibria cholera, Pseudomonas aeruginosa, Syphillis
typhus, and Staphylococcus aureus[20].

Plant Mediated Synthesis of Metallic Nanoparticles

Bio fabrication of metallic nanoparticles by plants is currently under exploration. Biosynthesis
ofmetallic nanoparticles especially precious metal (including gold and silver) nanoparticles using living plants
(intra-cellular), plant extracts (extra-cellular) and phytochemicals has received significant consideration as an
appropriate substitute to traditional physical and chemical procedures[21]. Plant-mediated synthesis of metallic
nanoparticles has been shown to produce nanoparticles with shapes and sizes comparable with those produced
through traditional physical and chemical methods[22]. The importance and benefits of plant-mediated synthesis
of nanoparticles increases many fold due to the use of extracts from low-cost agricultural wastes are utilized for
synthesis of metallic nanoparticles [23].In a view to attain more control over size and morphology of
nanoparticles, researchers are now concentrating on the use of individual phytoconstituents (e.g., polyphenols,
proteins and organic acids) for the fabrication of metallic nanoparticles [24-25].Considering the importance and
critical role of plants in biogenic protocols for fabrication of metallic nanoparticles, the green synthesis of
metallic nanoparticles using various plant systems, probable mechanistic pathway, along with their commercial
applications.

In recent years, biological synthesis has emerged as an attractive alternative to traditional synthesis
methods for producing nanoparticles. Biosynthesis involves using an environment-friendly green chemistry
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based approach that employs unicellular and multicellular biological entities such as actinomycetes [26-28],
bacteria [29], fungus [30], plants [31], viruses [32], and yeast [33-34].Synthesizing nanoparticles via biological
entities acting as biological factories offers a clean, nontoxic and environment-friendly method of synthesizing
nanoparticles with a wide range of sizes, shapes, compositions, and physicochemical properties [35].

Recently, physiologically stable and bio-compatible silver nanoparticles have been synthesized by
mixing the silver ion solution with leaf extract of Azadirca indica without using any surfactant or external
energy [36]. Moreover, silver nanoparticles were synthesized using hot water olive leaf extracts as both reducing
and stabilizing agent, and evaluated for antibacterial activity against drug-resistant bacteria isolates [37].
Another, aqueous extract of Lakshmi tulasi (Ocimum sanctum) leaf as a reducing and stabilizing agent for
synthesis of silver nanopaerticles has been reported [38]. The synthesis and characterization of silver
nanoparticles using Iresineherbstiiand evaluation of their antibacterial, antioxidant, and cytotoxic activity have
been reported [39]. The biological method for the synthesis of silver nanoparticles using Annona squamosa leaf
extract and its cytotoxicity against MCF-7 cells has been reported [40]. silver nanoparticles with an average size
of 26 nm have been also synthesized by exposing aqueous silver ions to Coriandrumsativum leaf extract as
reducing agent [41]. Garole et al report biosynthesis silver nanoparticles using ficus racemosa latex [42].

Applications

Antimicrobial activity of biosynthesized SNPs was assessed by agar well diffusion method against
bacterial strain such as Escherichia coli, Pseudomonas aeruginosa, Bacillus subtilis and Staphylococcus aureus
[42] Diana Garino et al reported antimicrobial activity effect employing green synthesized AgNPs with L.
acapulcensis.[43]. The synthesized AgNPs were screened for antibacterial and anti-biofilm activity against
human pathogens Pseudomonas aeruginosa, Escherichia coli, and Staphylococcus aureus. Study demonstrate
the potential of phyto-synthesized AgNPs to act as anti-biofilm agents and for other biomedical
applications.[44]. AgNPs of size 25-30 nm synthesized using aqueous leaf extract of Nerium oleander showed
highest mortality against both larvae and pupae of Anopheles stephensi [45] The incorporation of Azadirachta
indica synthesized silver nanoparticles into cotton cloth results in antibacterial effect against E. coli [46].

I1. Conclusion
In this review describe the plant extract mediated biosynthesis of silver nanoparticles. The synthesis
nanoparticles using various plants are presented a database that could benefit researches on their future work
regarding biogenic synthesis of silver nanoparticles. Wide variety of plants traditionally used for nanoparticles
synthesis and its various applications.
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