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Abstract

In this study, the synthesis of silver nanoparticles is reported from Ipomoea palmata leaf extract.
The AgNPs were characterized using a UV-Visible spectrophotometer, XRD, FTIR, and FESEM
with EDS. A peak at 439nm of Surface Plasmon Resonance was observed at UV-Vis. The
crystalline nature face cubic centered was confirmed by XRD and the 20 value was 28.0,32.4,
44.1, 46.5, 54.9, 57.7, and 76.8 corresponding to planes 122, 111, 200, 200, 220, 220 and 311.
FTIR analysis spectral peaks were observed at 3293.18, 2350, 2092.47, 1624.83, 388.16,
1108.30, 70.82, 580.86 responsible for the biomolecules OH, C-O, C=C, C=C, N-O, and C-X
(Floroalkane, Chloroalkane and Bromoalkane) respectively. FESEM analysis showed that the
particles are spherical in shape with size varying between 12-25 nm and the average size was 18
nm.
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Introduction

Nanotechnology is the branch of science that deals the nanoparticles and their various
applications such as electrical, mechanical, medical, and field structural material [Nanda et al.
2009]. The size of the nanoparticle ranges between 1-100nm. It works on the principle of a large
surface-to-volume ratio, where all the nanoparticles actively participate in changing the character
of the material [Leela et al 2008].

Due to the antimicrobial properties of silver, it is being used since ancient times, in various
medical applications [Noginov et al,2006., Srivastava et al. 2009., Krishnaraj et al 2010]. It was
been reported that AgNPs are having extraordinary antimicrobial activity [Khanna et al,2005.,
Satyavathi et al.,2010., Shameli et al,2010., Maldieh et al,2012]. Silver nanoparticles can be
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synthesized by physical, chemical or biological methods. But the synthesis of silver
nanoparticles using physical or chemical methods are costly, time taking and produces toxic
chemicals [Nanda et al,2014] while the biological method of synthesis of silver nanoparticles
using plant extract is safe, eco-friendly, cheap, and free from toxins [Seema et al 2010].

The genus Ipomoea belongs to the family Convolvulaceae with about 500 species.

Fig 1: Plant of Ipomoea palmata

Ethnic people worldwide including India use different Ipomoea species to cure various diseases
and for their household Income. It also shows anti-bacterial, anti-viral, anti-fungal, and anti-
cancer activity. Jharkhand is rich in wild diversity [Deepa Srivastava 2017]. The plant I. palmata
showed antiviral [Eich et al, 1996], anti-inflammatory [Gorzal et al, 1996] and larvicidal
properties [Ferreira et al, 2006]. In this study, silver nanoparticles were synthesized using its
aqueous leaf extract, and its characterization was done by using standard characterization
techniques.

Methodology:
Preparation of leaf extract:

5gm dried leaf powder was mixed in 100 ml distilled water and the mixture was heated at 50°C
with continuous stirring for 20min under reflux conditions. After cooling the leaf extract was
filtered with Whatman No.1 filter paper. The filtrate was used for the synthesis of silver
nanoparticles [Subha et al., 2016].
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Biogenic synthesis of AgNPs using leaf extract:

From the prepared plant extract, 20 ml of the aqueous plant leaf extract of the plant was added
drop by drop to the 1 mM of AgNOs solution appearance of brown color indicates the formation
of silver nanoparticles. Then the solution was stirred at 50°C for 3 h to increase the surface
plasmon resonance of synthesized silver nanoparticles. The solution of synthesized silver
nanoparticles was used for UV-Visible spectrophotometry and the remaining solution was
purified by repeated centrifugation at 15,000 rpm for 15 min. The supernatant was discarded and
replaced with distilled water. The cycle was repeated three times. Then the synthesized
nanoparticles were oven dried at 50°-60°C for characterization (Arunachalam et al., 2012).

Characterization of synthesized Ag-NPs

Characterization of synthesized Ag-NPs was done by using UV-Visible spectrophotometry,
FTIR (Fourier Transform Infrared Spectroscopy), XRD (X-Ray diffraction), EDAX with
FESEM (Fluorescence embedded Scanning electron microscopy).

Result and discussion:

UV-Visible Study
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Fig 2: UV-Vis spectrophotometric analysis of l.palmata Forsk.

The synthesis and stability of synthesized silver nanoparticles were determined by UV-VIS

spectrophotometry. It is used to determine the shape and size of synthesized silver nanoparticles

[Krishnaraj et al., 2010]. The change of color from yellow to dark brown is due to the excitation of

surface plasmon resonance of synthesized AgNPs [Noginov et al., 2006]. A peak was observed at

206
Eur. Chem. Bull. 2023,12(Special issue 11), 204-211



Synthesis and characterization of silver nanoparticles using Ipomoea palmata leaf extract

Section A-Research Paper
ISSN 2063-5346

439nm. Subha et al reported that the peak was raised due to SPR and its broadening indicates the
polydispersity of synthesized silver nanoparticles. Harshita et al reported the peak at 437nm in
I.cairica leaf extract. Henglein reported that the peak between 400-500nm indicates that the size of
nanoparticles is between 10-100 nm. [Henglein, 1993].

FTIR Study
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Fig 3: FTIR analysis of synthesized AgNPs

FTIR analysis was performed to categorize the biochemical compounds responsible for the
reduction and stabilization of AgNPs. FTIR analysis shows peaks at 3334, 1631, 1243, 1142,
842, 612, and 522° that indicate the presence of hydroxyl compounds, flavonoids, and alcoholic,
phenolic, primary, and secondary amines respectively [Krishnanan et al 2006]. Kumar et al
reported the reduction of silver ions to silver nanoparticles is due to the presence of carboxyl and
hydroxyl groups. Satyavani reported the biochemical compound responsible for the synthesis
and stabilization of AgNPs.

Crystallographic Study

XRD analysis and the resulting diffraction patterns. The XRD patterns revealed four distinct
peaks at 38.29°, 46.36°, 66.5°, and 76.8°, which corresponded to the crystal planes (111), (200),
(220), and (311), respectively. XRD patterns also show some unknown peaks (marked with stars)
at 28.4, 32.37, 40.64, 50.31, 55.34, and 73.83 which differs from the result of Harsita in l.cairica
leaf extract. Noginov reported that the unknown peaks observed may be due to the crystallization
of the bioorganic phase on the AgNPs surface originating from the leaf extract. [Noginov et al.,
2006]
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Fig 4: XRD spectra of synthesized silver nanoparticles.

Compositional and morphological study:
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Fig 5: EDAX spectra of synthesized silver nanoparticles.
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Fig 6: FESEM spectra of synthesized silver nanoparticles.

FESEM analysis report shows the formation of spherical-shaped silver nanoparticles with size
varying between 12-25 nm and the average size was 18 nm. A spherical 5.8mm size was reported
by Harsita using SEM. The EDX analysis attached with FESEM showed elements like carbon,
chlorine, silica, oxygen, and gold with silver peaks. The peak of silver is greater than the other
peaks similar results observed by previous researchers [Mollick et al., 2015, Magudapathy et al.,
2001].

Conclusion

The green chemistry approach has proven that silver nanoparticles can be synthesized by using
dried leaf powder of Ipomoea palmata. The synthesis of AgNPs from fresh leaf extract of
Ipomoea cairica was previously reported by Harshita et al. Here the biomolecules act as
effective capping as well as reducing agents, which was observed by FTIR analysis. The present
study involving the use of aqueous leaf extract can prove to be a very effective, economical,
sustainable, and eco-friendly approach for the biosynthesis of silver nanoparticles which was
confirmed by XRD analysis and can be further used for drug preparation.
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