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ABSTRACT
Due to the less toxicity, cost effective and eco friendly nature plant derived nanoparticles has
been increasingly gain the attention. In this study, prepared the silver nanoparticles using the
extract of roots of Calotropis Procera medicinal plant used for the treatment of asthma. This
method allowed the synthesis of silver nanoparticles, which was confirmed by FTIR, XRD and
SEM. X-ray diffraction characterization of silver nanoparticles indicate that the structure of
silver nanoparticles is face centred cubic structure of metallic silver. The topography and
surface morphology of silver nanoparticles was examined by using Scanning Electron
Microscopy (SEM) and the energy dispersive spectrum revealed that the presence of elemental
silver in the sample. SEM images shows that most of the silver nanoparticles are predominantly
spherical in shape with close compact arrangement with each other FTIR evidenced the
presence of the functional group and where the reduction occurs and formation of silver
nanoparticles which can be studied further to understand the chemical and molecular
interaction which could be responsible for nanoparticle formation.
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INTRODUCTION
Asthma is an inflammatory disease of respiratory system mainly in chronic form which is
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characterized by acute exacerbation of hacking, dyspnoea, and wheezing and chest
tightness mainly at evening or in the early morning. Patients usually have decreased
expiratory volume and airflow reduction. It also causes hyper-responsiveness of bronchi,
irritation of respiratory track. These are non-specific to asthma. Bronchial Asthma is one
of the parameters of Shwasa. From the different respiratory disorders Bronchial Asthma
is most severe disease. The mortility and morbidity of it is increasing day by day in whole
world. This continuous increase in number of asthmatic patients required much more
scientific research on different drugs along with its treatment and mechanism of asthma.
Now a day’s asthma became most common disease in developing countries. The
prevalence of asthma is mainly due to urbanization in these countries. The
pharmacological evaluation is important to confirm pharmacological effectiveness,
toxicity and potency of crude drug. Its increased morbidity, prevalence and death rates
have perceived the developing seriousness of asthma in the community in the last 25 years.
From1980 to 1987 the predominance rate of asthma in the United States expanded by 29
%. Asthma is also expanding in severity and is a main cause of mortality throughout the
world [1].
Nanoparticles represent a particle with a nanometer size range 1-100nm. The nanoscale
material has new, unique and excellent physical and chemical properties compared to its
bulk structure, because of increase in the ratio of the surface area per volume of the
particle [2]. Due to the extraordinary physicochemical properties, metabolic nanoparticles
have been successfully applied in several fields, involving health care, synthetic biology
and cellular transportation [3]. Silver nanoparticles have received particular attention due
to their unique morphologies, stability and controlled geometry amongst several
nanoparticles. The silver nanoparticles have been mostly used in the several electronic
and sensing devices, data packing, coating materials and molecular switches. Other than
this they have also used for diagnosis and treatment of several diseases. For various
infectious diseases particularly silver nanoparticles posses excellent antimicrobial
activities against various microorganisms which are known to be responsible [4].
Silver nanoparticles can be synthesized through various techniques, including the
chemical reduction. The chemical method are used due to the easier and economical.
This method is done by decreasing the silver salts by reducing agents, like sodium citrate
or sodium borohydride

[5]

. Although, the use of chemical in the synthesis of silver

nanoparticles results in the adsorption of toxic chemical reagents on the surface of
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material that’s why it will have adverse and harmful effects on its application. That’s
why the use of environmentally friendly technique is desirable. Green synthesis approach
for synthesizing the nanoparticles by using a natural products can be used to address the
drawback by utilizing plants. The utilization of plants in the biosynthesis of the
nanoparticles involve content of secondary metabolites as a reducing agents

[6,7]

.

Plant Profile:
Calotropis Procera:

Figure No. 1 Calotropis Procera plant

Habitat: C. procera favours open habitat with little competition. The plant of this species
grows in dry habitat where rainfall is limited to 150 to 1000 mm and also found in the area of
excessive drained soil as much as 2000 mm of annual precipitation. It is also found in the
common habitat of road-side, beachfront dunes, and widely disturbed in the urban areas. C.
Procera is also found at the elevated areas up to 1,000 m. Because the plant is easy to propagate
and manages and can grow under the xerophytic condition, sometimes it is also grown as an
ornamental plant in dry or coastal areas [8,9].
Geographical Distribution: C. procera is inborn to Southern Asia and Indo-China to
Malaysia, Macaronesia, West Africa North and East Africa, Madagascar, and Arabian
Peninsula. The plant is naturalized in Australia, Central America, North, South America,
and West Indies. The species is now accepted and culture in many countries such as Mexico,
Central and South America, Pacific islands, Australia, and the Caribbean.

MATERIAL AND METHOD
Materials:
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All the reagents purchased were of analytical grade and used without any further
purification. Silver nitrate was purchased from Sigma -Aldrich with a ≥ 99.5% purity.
Fresh roots of plant Calotropis Procera were collected from Swami Ramanand Teertha
Marathwada university campus, dried and authenticated from the science college Nanded.
Distilled water used for preparing aqueous solutions all over the experiments.
Method:
Soxhlet extraction method: Soxhlet extraction is an exhaustive extraction technique
widely applied to analytes that are sufficiently thermally stable. The extraction solvent is
continuously cycled though the matrix, by boiling and condensation, with the sample being
collected in the hot solvent. It ensures that all the analyte extracted from the plant.
Why ethanol used as solvent?
From the literature survey, it reveals that ethanol as solvent for extraction is good because
phytochemical extracted with the ethanol show good result for anti-asthmatic activity and
less toxic. Most of the polar compounds are easily eluted by these solvents which is bioactive
responsible for their activity .some non-polar groups may also be dissolved in these solvents.
easy to evaporate the elutant for quick & easy availability. That most of the bioactive
compounds are soluble in these type of solvents and it is also helps us to purify the
compounds for further analysis.
Method of preparation of silver nanoparticle
Nanoparticle offer targeted delivery of drugs, enhancing bioavailability, sustaining drug or
gene effect in target tissues, and enhancing the stability. There are 3 methods of preparation
of silver nanoparticle as follows:
1. Physical method
2. Chemical method
3. Biological method

Chemical reduction method involves the reduction of AgNO3 in aqueous solution by an
effective reducing agent in the presence of appropriate stabiliser, which is necessary in
shielding the growth of silver particles through aggregation. During the formation of silver
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nanoparticles by the chemical reduction method, some of the parameters like the particle size
and aggregation state of silver nanoparticles are affected by initial AgNO 3 concentration,
reducing agent, AgNO3 molar ratios and stabiliser concentrations. So many methods are
suggested for the chemical synthesis of silver nanoparticle formation; chemical reduction
method, polyol method and radiolytic process have been developed for the synthesis of silver
nanoparticles. The best and most easy method of yielding nanoparticles without aggregation,
high yield and low preparation cost is chemical reduction method.
Experimental Work
Preparation of Plant Extract:
The plant of Calotropis Procera is collected from Swami Ramanand teerth Marathwada
university campus, dried and authenticated from the science college Nanded. The root of
Calotropis Procera is dried in presence of sun light and root is grind into the powder form. The
powder of Calotropis Procera root is weighed and 400gm powder is taken for the extraction in
1000 ml ethanol. Extraction of Calotropis Procera root powder is done with the Soxhlet
apparatus at 40-60 degree Celsius for 48 hours. 9 gm extract is obtained.
Formation of silver nanoparticle of Calotropis Procera Extract:
Weigh 13.5 g of polyvinyl pyrrolidone were dissolved in 75ml ethylene glycol. 50ml of this
solution were transferred to a beaker and agitated with a magnetic stirrer before adding 0.30g
of silver nitrate. And also add Calotropis Procera extract into the solution. Upon the addition
of silver nitrate, the pale yellow solution of ethylene glycol polyvinyl pyrrolidone slowly
changed to pale brown indicating the formation of silver nanoparticle. The dissolution of silver
nitrate is slow and lasted for about 15min. The reaction was allowed to proceed at room
temperature 27℃ ±1℃ for 67 hours.
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Fig. No. 2: After centrifugation of nanoparticle

Fig. No. 3: After drying nanoparticle

Characterization of Silver Nanoparticle of Calotropis Procera Extract: For the evaluation
of silver nanoparticle of Calotropis Procera extract was characterized by FTIR, XRD and
FESEM.
The Calotropis Procera root extract was subjected to FT-IR analysis before and after
preparation of silver nanoparticles to understand and identify functional groups formed during
nanoparticle preparation. FTIR measurements were carried out to identify the possible
biomolecules in the Calotropis Procera root extract responsible for the reduction of ions and
also the capping agents responsible for the stability of the biogenic nanoparticle solution. The
XRD is characterized for the understanding of crystalline or amorphous nature of the molecule.
The FESEM is characterized for the understanding of size of the particle present in the silver
nano-particle of extract.

RESULTS AND DISCUSSION
Fourier Transform Infrared Spectroscopy (FTIR): The FTIR spectra of Calotropis Procera
root extract was taken in the range of 400-4000 cm-1 in which functional group is identified.
Peaks appearing in the spectrum were assigned to various groups and bond in accordance with
their respective wave number.

Fig 4: FTIR Spectra of silver nanoparticle of Calotropis Procera root extract

Table No. 1: Principle peaks of silver nanoparticle of Calotropis Procera root extract
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Functional group

Range

Silver

nanoparticle

of

extract
C-H stretching

2850-2960

2922.2

C=O stretching

1680-1760

1729.5

C=N stretching

1630-1755

1654.9

C-H bending

1400-1580

1411.1

C-O bending

1110-1275

1244.9

P-OH stretching

Approx. 1090

1021.3

Ester

Approx. 750

723.1

Fig.5: FTIR Spectra of Calotropis Procera root extract

Table No. 2: Principle peaks of Calotropis Procera root extract
Functional group

Range

Extract

of

Calotropis

Procera root
C=O stretching

1680-1760

1729.5

C=N stretching

1630-1755

1654.9
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C-O bending

1110-1275

1244.9

P-OH stretching

Approx. 1090

1021.3

Ester

Approx. 750

723.1

X-ray diffraction Studies (XRD): The nanoparticle of Calotropis Procera root extract is
characterized by the X-ray diffraction studies for the information of to know about the
crystalline and amorphous nature of the substance. The X-ray diffractogram are shown in figure
6. XRD pattern of nanoparticle of Calotropis Procera root extract shows characteristic
diffraction and intense peak at 27, 33, 46.6, 56 & 58 indicating crystalline nature of
nanoparticles of Calotropis Procera root extract.
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Fig. 6: XRD Spectra of Calotropis Procera root extract

Scanning Electron Microscopy (SEM): The studies of Calotropis Procera root extract shows
the nanoparticles size with the magnification at 20.00 KX & 100.00 KX are examined by
ZEISS instrument. In this area, one can notice the presence of nanoparticles of sizes within
100nm & 300nm respectively. SEM images shows that most of the silver nanoparticles are
predominantly spherical in shape with close compact arrangement with each other. The SEM
images shows that nanoparticles may direct contact within the aggregate during this
aggregation the smaller nanoparticles become larger.
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Fig 7: SEM images of Calotropis Procera root extract and Nanoparticles

DISCUSSION
FTIR measurements were carried out to identify the possible biomolecules in the Calotropis
Procera root extract responsible for the reduction of ions and also the capping agents
responsible for the stability of the biogenic nanoparticle solution. The FT-IR spectra of
Calotropis Procera root extract showed peak at 1729.5(C=O stretching), 1654.9 (C=N
stretching), 1244.9 (C-O bending), 1021.3 (P-OH stretching) and 723.1 (ester). But FT-IR
spectra of Calotropis Procera root mediated with silver nanoparticle shows peaks at 2922.2 (CH stretching), at1729.5(C=O stretching), 1654.9 (C=N stretching), 1411.1 (C-H bending)
1244.9 (C-O bending), 1021.3 (P-OH stretching) and 723.1 (ester). Absence of peak,
corresponding to C-H stretching & bending, shows that reduction goes through these groups.
According to literature may be C-H group in the flavonoid, glycoside is responsible for the
reduction of silver particle. By doing XRD we know the nature of substance that is crystalline
due to this solubility of substance known and spatial arrangement of particle identified which
would be helpful for further process. In the scanning electron microscope (SEM), we identified
the size of nanoparticle, shape of the nanoparticle and we understand that nanoparticle is
formed or not.

CONCLUSION
Calotropis Procera root extract was found suitable for the preparation of silver nanoparticles.
The reduction of Silver ions resulted in the formation of stable nanoparticles with spherical
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shape and of 100 or 300 nm in size. The Spectroscopic characterizations using SEM, and XRD
were useful in proving the formation of nanoparticles and also in confirming their size, shape,
and nature of nanoparticle. FTIR evidenced the presence of the functional group and where the
reduction occurs & formation of silver nanoparticles. which can be studied further to
understand the chemical and molecular interaction which could be responsible for nanoparticle
formation. Thus it can be further be applied in various biomedical and biotechnological fields
and their properties and applications can be further explored.
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