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Abstract

In this short review paper we have discussed about the green
nanoparticles synthesis, types, application, mechanism of synthesis
and bioactivities. The green nanoparticles prove to provide clean,
nontoxic materials which are important in our life survivals. This short
review paper was concern with AgNPs and the reactions criterion
of which such nanoparticles being prepared confined a pronounced
impact on their dimension, shapes and applications.
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Introduction

Nanoscience and nanotechnology is a promising
and desirable field in every subject matters
including medical, environmental and allied
course. Nanoparticles has dimension in the range
1-100nm. The green nanoparticles prepared have
varied purposes such as sensing, dye degradation,
cosmetics, drug delivery, food industry, antioxidant
etc.”®

The synthesis of nanoparticles (NPs) can be
executed using different methods, including
physical, chemical, and biological techniques.” The
NP synthesis by predictable physical and chemical
techniques hold the risk of toxicity and environmental
pollution as they discharge toxic derivative, which are

Synthesis.

potentially perilous to the environment.? In addition
to it, the NPs synthesized by such hazardous
methods are unhealthy for the medical field due
to the health-related apprehension, particularly in
clinical applications.®

The current years have witnessed a mounting
interest in the nanosynthesis of environment-friendly
particles without concerning the production of toxic
by-products as part of the synthesis process.'®The
tool used for the green synthesis nanoparticles
involves clean, toxic free, less energy and quick
response.

AgNPs has received a quite a lot consideration
as disinfectant and antimicrobial agent.' For
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the concern of community and environment has
motivated and impelled us to work in the plant
mediated green synthesis and bioactivities of
AgNPs. 1213

Different Types of Nanoparticles

According to the literature survey' there are different
types of nanoparticles. On this basis, the schematic
diagram has been represented as in Scheme 1.
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Scheme 1: Diagram for Nanoparticles category

Plant-Based Nanopartices

It has been reported already in the literature
the plant resources based green synthesis of a
number of metal NPs.'8'” Antimicrobial, anticancer,
antidiabetic, anti-inflammatory, antioxidant etc are
the different action which plany based NPs posses.'®
The phytochemicals such as flavonids, phenols,
sugar, terpenoids, proteins etc present in the extract
were involved in the capping, stabilization and
bioreduction of metal ions.®

Green Synthesis of Nanoparticles using Plants
Extract

Various parts of the plants have been used as fresh
or dry material such as the fruit, leaf, peel, petal,
and shoot for preparation of the plant extract. The
NPs were extracted by soaking the plant matters in
green solvents by stirring and followed by filtration
and centrifugation process and this filtrate laden
with reducing and capping agents were then used
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Different Synthetic Process of Nanoparticles
Nanoparticles production includes bottom-up and
top-down approaches.' Top-down is steady while
the bottom down method undergoes self assembly
of atomic size particles to form nanosize particles.
Table 1 shows different methods for nanoparticles
synthesis using physical, chemical and green
processes.

Table 1: Methods of nanoparticle synthesis

Physical Chemical Green
biological

Mechanical ~ Co-precipitation Plant extracts
methods Sol-gel -mediated
Vapor Microbial culture
deposition -mediated
Sputter Microemulsions  Agricultural
deposition waste-mediated
Electric - Enzymes-
deposition mediated

lon beam

method

for the bioreduction of metallic ions. The benefit of
using dried plant is that it has a long shelf life at room
temperature, but it is essential to store the fresh plant
at —20°C to avoid any worsening. In addition, the use
of dry plant material ensures the abolition of effects
of seasonal variations leading to disparity in plant
constituents.® Primary factors like temperature, pH,
concentration of extract of plant materials and metal
ions leverage the shape and size of the prepared
NPs.2" Generally, the room temperature is the
pre-requisite for the synthesis of metal NPs. The
easy and flexible circumstances of reaction provide
the plant based synthesis of metal NPs to be more
appropriate for the huge production rather than any
other based NPs synthesis.??

Green Synthesis of Silver NPs
The prime requisite of green synthesis of AgNPs is
silver metal ion solution and a reducing biological
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agent. Explicitly, reducing agents or other component
present in the cells activate as stabilizing and capping
agents, so there is no necessity of accumulation of
capping and stabilizing agents apparently.

Many researchers have worked on the green
synthesis of AgNPs using plenty of leaf, root,
stem, flowers, peels, fruits extract and have given
a notable application in different areas. An author
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used Eugenia jambolana leaf extract®® for the
synthesis of AQNP. Another author?* used the bark
extract of Saraca asoca for assuring the presence
of hydroxylamine and carboxyl group in the extract.
Leaves of Rhynchotechum ellipticum?® and Fruit
extracts of Malus domestica®® were also utilized for
the synthesis of AgNPs by researchers to enhance
the presence of polyphenols, flavonoids, terpenoids

etc.
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Scheme 2: Diagram for green NPs sources

Mechanism of AgNP Synthesis

The green method for the synthesis of AgNPs has
immense importance for the existence of plenty of
chemicals like carbohydrate, fat, proteins, phenols,
flavinoids, terpenoids etc as these chemicals are
proficient of electron donating for the reduction of
Ag* ions to AgP. For the reduction of Ag* ion the
extract of plant materials plays an important role.

The AgNPs are synthesized by green method
because of the existence of huge number of

Reduction

— () ———

Agglomeration

chemicals present viz. carbohydrate, fat, proteins,
enzymes& coenzymes, phenols flavanoids,
terpenoids, alkaloids, gum etc. These organic
chemicals are competent of donating electron for
the reduction of Ag* ions to Ag®. Scheme 3 shows
the reduction of Ag* ion to Ag®, then agglomeration
of the Ag° followed by stabilization process to form
a AgNPs?”

Stabilization

—_—

Scheme 3: Mechanism of AgNPs synthesis

The morphology of the cell with the action of AQNPs
can be examined by scanning electron microscopy
and Transmission electron microscopy. The workers

observed and also indicated the clear changes in the
cell shape and perforation and it has been used as
antimicrobial action.?®
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Bioactivities

Antibacterial Activity of AgNP

It has been known for so long that silver is toxic to
bacteria being acting as antibiotic. Owing to the wide
range of applications including pharmacological,
agricultural, medicine and textiles, the AgNPs
showed a varied interest for many researchers.

Antifungal Activity of AgNPs

Various pathogenic activities have given rise to
insidious infections and bacterial effects also raised
to an alarming rate and thus AgNPs finds its way as
important and efficient antifungal agent

Antiviral Activity of AgNPs
AgNPs proves to provide significant antiviral
activities. With smaller AgNPs the antiviral activity
generally becomes stronger.

Anticancer Activities

Cancer is a life frightening disease and might
sometime lead to death. The principal requirement
at present is the synthesis of competent anticancer
agent which can provide healing of such cancerous
cell. Hence the synthesis of anticancer agents is of
the prime necessity.?®

Wound Dressing

In many a case Nanotechnology contributed in the
chapter of wound healing as for anti-inflammatory
and anti-microbial activities. Researchers and
Scientist have worked hard enough for find out some
interesting properties of AgNPs in wound healings.
NP of size 22 nm proves to provide healing power
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which has been synthesized using cotton fabric.*°
AgNPs impregnated into bacterial cellulose also
showcased in wound healing process.®!

Conclusion

This review paper has been concluded in the way that
green nanoparticles proves to show huge application
over chemical and physical processes. The AgNPs
synthesized using the biological methods is said
to be clean, non toxic, economic and green. The
morphological analysis using spectroscopy and
microscopy endow with the shapes and size of the
synthesized NPs and also the surface topology.
AgNPs also provides immense application in
biosensor, medical applicability, catalyst etc. The
future scope of this research includes in the drug
delivery system as nano carriers. Even in dentistry,
the AgNPs may be utilized in dental instruments and
swathes and also can be incorporated in orthodontic
glues.
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