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Abstract

Green nanoparticle producing using
biological systems, particularly plant extracts, is
a growing subject in nanotechnology. Synthetic
concoctions and physical tactics have been in
use for many years, the recognition of their
hazardous effects on human well being and
condition has affected significant global views
for the scholars. Green synthesis is now in use
very large scale. Present time green synthesis of
nanoparticles with the help of plant extracts and
their metabolites is held in large criteria. The
main target of Green synthesis of nanoparticles
is to minimize the waste and toxic harmful
products. Green synthesis is an environmental
friendly synthesis. In this study, silver
nanoparticles were studied using ginger extract
and one silver salt (silver nitrate) as a precursor.
As well as, cobalt nanoparticles were studied
using neem (azadirachtaindica) leaves extract
and cobalt chloride as a precursor, we were also
studied palladium nanoparticles using curry
leaves extract. The synthesized nanoparticles
were characterized by their melting points,
ultraviolet-visible spectroscopy (UV-Vis) and
infrared spectroscopy (IR).
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I. INTRODUCTION

Nanotechnology is an associative area which specially covers with the creation of
nanoparticles. The area of nanotechnology is topmost working research field in contemporary
science. In other words particles with a size are less than hundreds nanometer are mentioned
to as nanoparticles. Microorganisms can also be making use of build nanoparticles [1].
Nanomaterials are showing variable physical, chemical and biological properties differentiate
to their macro scale equivalents. Usually metal nanoparticles can be produced and balanced
by various methods like physical and chemical methods [2].Nanotechnology clasps a
favourable time ahead for the composition and expansion of countless new products that are
used in too soon observation, cure and avoidance of many infections [3]. The uses of
nanotechnology in medication and drugs and its development in it have transformed the 20th
century. The nanotechnology is also known as nanomedicine [4].Nanoparticles is used in
proton or radiation therapy for cancer cells inhibition and conservation of neighbouring well
tissue. Nanoparticles are antiviral, antibacterial and antifungal mediums. Nanoparticles also
used in bioimaging and molecular diagnosis [5].UC San Diego researchers are developing a
method to collect and breakdown nanosized exosomes in order to look for biomarkers.
Specialists at UC San Diego are putting up a pancreatic disease database. The main goal of
medicine is to detect health problems early and provide appropriate treatment. Cancer,
diabetes, depression and a slew of other disorders are all too frequent in today’s fast — paced
world. Nanorobots and microchips are examples of nanotechnology. The majority of
biosensors are used for diagnostic purposes.

Inflammation of the bones metal nanotechnology is the most recent development.
These are also effective in formation of osteoblasts. These nanoparticles are extremely small
particles. Nitric acid coated nanoparticles are one of the treatments that are used to treat skin
infections. The protein thrombin has a direct interaction with FeO nanoparticles. Because it
participants in the thrombin — antithrombin reaction, thrombin gives protection against
antithrombin. Tissue repair is a procedure. Nanoparticles work in tendem and causing
penetration of anti- inflammatory medicines through the skin. Nanotechnology is also
significant in the treatment of cardiovascular and respiratory illnesses. Nanomaterials are
being employed to enhance the function of the cardiac muscles. As a result carbon nanofibers
encased in PLGA for a specific purpose and increase the size of the heart muscles [6].

Nanoparticles are also used in the agricultural issues and research.

We will concentrate on reports of nanoparticles being used as plant nutrients and
plants growing boosters; enhance bacterial growth and transporters of standard drugs. Silver,
cobalt, magnisium, palladium and mamy nanoparticles are used as a pesticides and fertilizers
[7]. When we will use to minimum chemicals for the agricultural issues, we will pretend the
environment from harmful chemicals that’s reason nanoparticles should be used in
agriculture [8]. Nanoparticles are used in cosmetics because smaller size of nanoparticles
these are very simply entering in blood capillaries with the help of epidermis
[9].Nanoparticles are used in cosmetics because nanoparticles give extra stability and sensible
properties. For example — zinc oxide nanoparticle are used in sunscreen creams. Silver
nanoparticles are used in cosmetics because these are an antimicrobial agents [10].The
COVID 19 epidemic necessitates a thorough examination of existing nanotechnologies.
Nanotechnology efforts to producing vaccinations and treatments for the devastating
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pandemic remain insufficient. As a goal of current status of nanotechnology in the
manufacturing of medicines and vaccines [11].Due to the high prices and virulent of physical
and chemical processes, the need for green nanoparticle manufacturing has skyrocketed. As a
result, in quest of less expensive options, researchers have begun to use biotic parts in their
studies for example microbes, organic molecules, plants and plants — derived compounds that
serve as eliminator agents [12]. Due to small size nanoparticles are used as a catalyst.
Although a huge number of effective high temperature methods were established over the
twentieth century, a substantial section of the old heterogeneous catalysis group is now
included into the nanoparticle group [13]. Gold containing nanoparticles are used to as
heterogeneous catalysts [14]. Nanoparticles are used in organic synthesis as a catalyst,
example — hydrogenation and coupling reactions of carbon — carbon [15]. Silver nanoparticle
possess Antitumour[16], Antibacterial [16], Antimicrobial[17], Drug delivery[18], Cancer
treatments[18], Optical receptors [18].Similarly Cobalt nanoparticle possess Antibacterial
[19]and Cytotoxic activity [19].Palladium nanoparticles are found to be very much effective
against toxic azo dyes[20] and shows Antibacterial[20] as well as Antifungal properties[20]

1. General procedure for the synthesis of NPs: In the natural environment various
processes are available for the synthesis of nano and micro-scaled materials that have
contributed to the development of this relatively new and largely unexplored area of
research on the biosynthesis of nanoparticles. All the green materials like — neem, ginger
and curry leaves are natural and freshly. Reagents were obtained from commercial
suppliers and were not purified. The reactions were monitored by TLC. UV and IR
spectra were recorded by UV and IR spectrometer.

e Silver nanoparticles: [Complete process is showing in Figure.1]

60 grams of ginger extract is taken.

60 grams of ginger extract add 300 ml of distilled water.

Boil at 80 degree Celsius for 2 hours on water bath until it reduces to half.

Prepare a solution of silver nitrate in 0.1 gm solution (kept overnight).

Add silver nitrate solution in Ginger extract in 1:4, and kept on megnaticstirr for 2
hours. The colour of solution is changed.

Kept this solution overnight.

This mixture is kept overnight will now centrifuged.

Then finally washed with ethanol and kept in oven for drying. The progress of
process was monitored by TLC.

Colour of extract — light yellow

Colour of solution — light pink

Colour of final mixture solution — dark brown

YVVV VVV VVVVY

e Cobalt nanoparticles

40 grams of freshly cut neem leaves taken.

40 grams of leaves add 200 ml distilled water.

Boil at 80 degree Celsius for 2 hours on water bath until it reduces to half.

Prepare a solution of cobalt chloride in 0.03114 grams solution (kept overnight)
Add cobalt chloride solution in neem leaves extract in 1:4 ratio we have to taken ,
and kept on megnaticstirr for 2 hours

YVVVYY
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Kept this solution overnight

This mixture is kept overnight will now centrifuged.

Then finally washed with ethanol and kept in oven for drying.
After drying, we got the cobalt nanoparticles.

The progress of process is monitored by TLC.

YVVYVYYVY

e Palladium nanoparticles

10 grams of freshly cut curry leaves taken.

10 grams of leaves add 50 ml distilled water.

Boil at 80 degree Celsius for 2 hours on water bath until it reduces to half.
Prepare a solution of palladium chloride in 0.1 M solution.(kept overnight)
Add palladium chloride solution in curry leaves extract in 1:1 ratio

Kept this solution overnight.

The mixture is kept overnight will now centrifuged

Then finally washed with ethanol and kept in oven for drying.

The progress of process was monitored by TLC.

VVVVVVVVYY

Then finally we got the palladium nanoparticles.

1(a). 1(b) 1(c) 1(d)

Figure 1: Silver nanoparticle process

2. Spectral studies: The spectroscopic characterization data of Palladium, cobalt and silver
NPs are given below:

e Palladiun NPs
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Figure 2: UV-visible spectrum of
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Figure 4: UV-visible spectrum
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Figure 3: IR Spectrum of Palladium
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Figure 6: UV-visible spectrum of

Silver Nanoparticles
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Figure 7: UV-visible spectrum of Silver
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Nanoparticles

Future scope: Green synthesis of nanoparticles from natural substances is emerging as an
important area in nanotechnology. The use of natural resources for production of
nanoparticles is sustainable, eco-friendly, inexpensive and free of chemical contaminants
for the biological, medical, agricultural and many applications where purity of
nanoparticles is of major concern. Useful and common nanomaterials can be produced on
large scale. The green methods do not need harsh or toxic chemicals. The waste product
of palnt extracts are non toxic and easier to dispose off. Furthermore, nanoparticles
synthesized via green route are more stable and effective in comparison with these
produced by physico- chemical methods. The majority of greener synthetic efforts
reported earlier and dedicated to Ag and palladium nanoparticles, which may be due to
their importance in disinfection science. This report devoted to several other metals and
its oxides by viz. PdCI;, AgNO3; and CoCl, nanoparticles synthesized by green methods
which have imperative roles in human welfare. The most of these investigations have
been carried out in research laboratories in small scale and researchers are engaged to
explore the potential and applications of nanoparticles at large scale in agricultural field,
medical and environment and many more to fulfil the future demands of growing
population of world and to provide best services for human welfare.

Our present work brings forth a novel method for the synthesis of Schiff bases
using microwave irradiation which offers significant improvements over existing
conventional procedures. This simple technique affords various schiff base derivatives
with short reaction times, excellent yields and without formation of undesirable side
products.
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