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ABSTRACT

Nanoparticles are the tiny particles whose size range from 1-100nm, we have
synthesis copper nanoparticles using plant extract of Vitis vinifera because it produce less
toxic, ecofriendly, stable and site specific particles and can also be form in ambient
temperature and neutral pH, require low maintenance, control shape and arrangement of
nanoparticles, use low energy. Fruit part of the plant was used to obtain copper nanoparticles
and centrifugation technique was used for separation of particles. The characterisation of
copper nanoparticle was done to know the morphology of the particles with the help of zeta
potential to know the size and potential, UV spectroscopy to know particle absorption range,
lastly FTIR (Fourier transform infrared spectroscopy) to know the functional group present in
the sample.
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INTRODUCTION

The term  “nano” means  dwarf, consist of ions, organic molecules and
nanoparticles are tiny particles which have inorganic molecules [1]. Nanoparticles was
dimension less than 100nm and is first used by artisans in Rome during fourth
surrounded with interfacial layer, this layer century for “Lycurgus cup” made up of
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dichoric glass, later in year 1857, Michael
Faraday studied the preparation and
properties of colloidal suspension of Ruby
gold in which there are unique optical and
electronic characters of nanoparticles, he
demonstrate  that gold nanoparticles
produced different kinds of coloured
solution under certain lighting conditions.
In 21% century nanoparticles has created a
great deals for experiments, it was stated
that plants are considered a ecofriendly
biological method for synthesis of
nanoparticles, we can use different type of
plant extract for making nanoparticles
because they have various bioactive present
in them which can be used in many region
of experiments. To obtain Nanoparticles
plant extract is a conventional method
because it produce less toxic as compare to
other resources also it is a green and an
eco-friendly technology to produce large
scale nanoparticles [2-4]. Plant extract can
be act as both stabilizing agent as well as
reducing. Biological method 1is used
because they are less expensive, highly
stable, site specific [5, 6].

Copper nanoparticles was synthesis using
the salt of copper sulphate, copper is said to
be block D compound of period 4 elements,
found to be ductile metal through a
elevated electrical and thermal conductivity
[7, 8]. Copper nanoparticles (CuNps)
morphology occurs as round or sphere and

it emerge in brown or black colour powder,

it happens to be flammable rock-solids so
they are stored in cooled places away from
source of ignition, they can be toxic in
nature, there production cost is low, have
high surface area to volume, antibacterial
strength, catalytic movement, optical and
magnetic property. CuNps has a great use
in different sectors like — they act as an
antimicrobial, antifungal, antibacterial
agent so they are added in different medical
products, plastics etc. [9]. Plant extract of
Vitis vinifera was used for the synthesis of
copper nanoparticles, it is phenolic rich
fruit containing flavanols,
proanthocyanidins, reveratol and
anthocynins. V. vinifera belongs to the
family Vitaceae also known as wine grape
or common grape or European grape,
widely grown fruit crop throughout the
world, Vitis vinifera is a Turkish name
which means “Asma” which commonly
grown in tendrils. Species is perennial,
woody and stems are 35cm long, Liana
rising to 32cm in length which has flaky
bark, a leaf of a grape are palmate lobbed
and exchange in form generally 5- 15 cm
long, wild species of grapes is 0.24cm in
diameter, the species occurs in humid
forests and streamsides. Fruits are supple,
mushy berry; coat is adhere in the direction
of pulp, oval or along, ellipsoid to globose
covering greenish, yellowish, reddish and
bluish — black or purple, huge and extended

cluster. Grapes are found to be bear yearly
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precipitation of 0.9 to 27.2 dm, temperature
8.3 to 28.5°C and ph is generally 4.5 to 8.7.
It helps in detoxification and liver function
improvement [10]. Grapes are used to fight
digestive related diseases such as jaundice,
constipation and thirst. It increases the
blood nutrients like haemoglobin and help
in muscles strengthening. Grapes also used
in ayurvedic medicines to cure conditions
related to respiratory such as cough,

tuberculosis, bronchitis etc. We have used a

cost effective way for synthesis of
nanoparticles, also plants are non toxic way
for fabrication nanoparticles as they
provide great stability as well as act as an
natural capping agent. The main objectives
of our study is to synthesize copper
nanoparticles using green synthesis method
and the characterisation of nanoparticles
using FTIR, UV-VIS spectrophotometer,
and zeta potential & seizer to know the

morphology.

Figure 1: Vitis vinifera (Black grapes)

MATERIAL AND METHOD
Preparation of Plant extract- Fresh fruit
of Vitis vinifera was used for the reduction
of Cu" ions. 1kg of black grapes was
washed properly and is oven dried at 50°C
for 48hrs. respectively. Moreover dried
grapes are grinded properly into a fine
powder. Dissolve 10gm of Vitis vinifera
dried powder in 200ml of milli Q water and
keep it in rotar shaker for 42hr. and filter
the solution. Filtrate is used and stored at
4°C for future use.

Copper sulphate solution- Dissolve 2.5gm

of Copper sulphate crystals in 100ml of

milliQ water (blue colour solution) to make
ImM of copper sulphate solution.
Synthesis of Copper Nanoparticles- ImM
of copper sulphate was prepared in 100ml
of milli Q water at room temperature. Sml
of crude extract was mixed with aqueous
solution for bio-reduction process and
colour change in solution was observed.
Particle Characterisation- Optical
absorption measurements were carried out
using UV-VIS spectrophotometer whereas
morphology of copper nanoparticles were
monitored using Fourier Transformation

Infrared Spectrum (FTIR), Zeta potential

and seizer [11].
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RESULT AND DISCUSSION

With the addition of fruit extraction
into aqueous solution of copper sulphate
resulted in the change in colour from light
green to dark greenish to blackish. Copper
particles shows greenish colour because of
excitation of surface plasmon resonance.
We have recorded that formation and
reduction rate of copper nanoparticles
depend mainly on concentration of copper
sulphate, temperature and fruit extract in
the solution [12] (Figure 2).
OPTICAL PROPERTIES ANALYSIS
It was observed that copper nanoparticles

relatably shows greenish colour because of

the excitation of surface plasmon
resonance. When fruit extract of Vitis
vinifera were added to copper sulphate
solution the colour change was observe and
the when the time increases from Ohrs to
72hrs. The intensity was also increased this
reduction of copper ion into aqueous
solution of copper nanoparticles was
observed by UV-VIS spectroscopy. We
have seen that the appearance of
absorbance peak increased in intensity with
time and formation of copper nanoparticles

was monitored using UV-VIS spectra

absorption at 226nm as shown in Figure 3

[13-15].
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Figure 3: UV-VIS Spectra of copper nanoparticles from fruit extract of Vitis vinifera

Particle Morphology Analysis

To determine the morphology of copper
nanoparticles the sample was measured
with zeta potential and seizer. This analysis
of copper nanoparticles let us know about
potential present on the surface of particles
and the size of the particles. Sonication was
done for 30 minute at room temperature,
after that small amount of sample was
dissolved in NaOH and was monitor by
zeta potential and seizer. This analysis
shows that surface potential of copper
nanoparticle is -26.7mV and the size of
particle is 91nm Figure- 4(a) & (b) [16,
17].

Fourier Transform Infrared Spectral
Analysis

FTIR analysis was done for the
characterization of the plant extract and
for the identification of  functional
groups which are present in reducing

agents. The instrument covered range

from 2.5um to 15um or we can say

wavelength ranges from 4000cm™ to 660

cm ', FTIR spectrum of copper
nanoparticle which is synthesis by using
Vitis vinifera fruit extract which shows
strong bonds as well as very broad bonds
at  3275.66 cm’!, 2116.49 cm’, 1636
75cm’!

Bond stretching of H- Bounded alcohols

and functional group is 0-H

and phenols at 3275.66cm’' | while at
2116.49cm™  attribute to  O-H bond
stretching of carboxylic acids , the band
at 1636.75 cm™ correspond to NO; bond
stretching  of nitro compound and
presence amide 1 and 11, this arises due
to the carbonyl stretch and N-H stretch
vibration in the amide linkage of the
proteins [12].

(Figure 5) , shows FTIR spectrum of
crude plant extract of Vitis vinifera
which shows strong bond at 1630.39cm!,
2922.97 cm™, 3285.50cm™ and functional

group is NO and OH [18, 19].
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Figure S (a)- FTIR analysis of crude plant extract

CONCLUSION

By using green chemistry, the copper
nanoparticles was synthesis using fruit
extract of Vitis vinifera which is non toxic
and it exhibit great stability, due to which
can use copper nanoparticles for sensor and
biomedical application. Thus we conclude
that fruit extract of Vitis vinifera have great
benefit because they are cost effective, non

toxic and well stable in nature also eco-

Figure S5(b)- FTIR analysis of Copper nanoparticles

friendly method was used for synthesis of

copper nanoparticle which shows great

results.
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