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ABSTRACT

Interest in the biosynthesis of nanoparticles has significantly increased due to their
potential applications in medicine, environmental science, and technology. This study
demonstrates an economical, sustainable, and a green synthesis approach for silver
nanoparticles (AgNPs) utilizing leaf extract of Sansevieria zeylanica. The biosynthetic
process is rapid and straightforward, monitored through visual color changes and
ultraviolet-visible (UV-Vis) spectroscopy. The synthesized AgNPs were characterized using
X-ray diffraction (XRD), Fourier-transform infrared spectroscopy (FTIR), and scanning
electron microscopy (SEM). UV-Vis spectra revealed specific Surface Plasmon Resonance
(SPR) absorption peaks at 555 nm, confirming the formation of AgNPs. XRD analysis
indicated the crystalline structure of AgNPs, while FTIR spectra showed interactions between
plant bioactive compounds and the nanoparticles. SEM analysis revealed spherical
nanoparticles with uniform morphology. Phytochemical screening of Sansevieria zeylanica
leaf extract indicated the presence of alkaloids, flavonoids, tannins, proteins, saponins,
carbohydrates, and phenols, which facilitated the capping and stabilization of AgNPs.
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1. Introduction

In recent years, biological methods for nanoparticle synthesis have attracted
considerable interest due to their advantages [1]. Utilizing plant extracts as natural reducing
and stabilizing agents for nanoparticle synthesis has emerged as a promising approach [2].
Sansevieria zeylanica, commonly known as snake plant or mother-in-law’s tongue, is a
perennial herbaceous plant with medicinal properties, hardiness and air-purifying properties
Somashekara [3]. The phytochemical composition of Sansevieria zeylanica includes various
secondary metabolites such as flavonoids, phenolics, and alkaloids, which possess reducing
and stabilizing properties [4]. This makes Sansevieria zeylanica an attractive candidate for
the green synthesis of nanoparticles. Have gained considerable attention due to their
distinctive physicochemical characteristics, such as a high surface area-to-volume ratio,

excellent antimicrobial activity and catalytic properties [5].
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The fabrication of silver nanoparticles through synthesis using plant extracts offers
advantages such as cost-effectiveness, scalability, and biocompatibility [6]. Additionally,
Using reducing agents removes the necessity for the need for harsh chemicals, making the
process environmentally benign [7]. This study aims to explore the potential of Sansevieria
zeylanica plant extract for the synthesis of silver nanoparticles. The green synthesis approach
offers a sustainable and environmentally friendly alternative to conventional chemical
methods [8]. Characterization techniques like UV-Vis spectroscopy, Fourier-transform
infrared spectroscopy (FTIR), scanning electron microscopy (SEM), and X-ray diffraction
(XRD) will be utilized to examine the size, morphology, and crystalline structure of the
synthesized silver nanoparticles. Furthermore, the catalytic activities of the nanoparticles will
be evaluated, highlighting their potential application in biomedical, environmental, and
industrial sectors[9]. Overall, the utilization of Sansevieria zeylanica plant extract for the
green synthesis of silver nanoparticles presents an opportunity to harness the inherent
reducing and stabilizing properties of phytochemicals, contributing to the development of
sustainable nanotechnology with diverse practical applications [10].

2. Materials and Methods
2.1 Plant Materials and Extract Preparation

Fresh leaves of Sansevieria zeylanica were collected, washed thoroughly with
distilled water, and air-dried at room temperature. The dried leaves were ground into a fine
powder and subjected to solvent extraction using a Soxhlet apparatus with ethanol. The

extract was filtered and stored at 4°C for further use.

Fig. 1. Leaf of Sansevieria zeylanica used for the synthesis
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2.2 Synthesis of Silver Nanoparticles

To synthesize AgNPs, a specific volume of Sansevieria zeylanica extract was mixed with
an aqueous solution of silver nitrate (AgNO3) in a glass beaker. The reaction mixture was
stirred continuously at room temperature. The reduction of silver ions was visually confirmed
by a color change from pale yellow to brown, indicating the formation of AgNPs.
3. Results and Discussion
3.1 Phytochemical Analysis

Phytochemical screening of Sansevieria zeylanica leaf extract revealed the existence

of secondary metabolites, including alkaloids and flavonoids, tannins, proteins, saponins,

carbohydrates, and phenols. These bioactive compounds facilitated the reduction of Ag+ ions

Fig. 2 Photographs of (A) Alkaloids, (B) Flavonoids, (C) Tannins, (D) Proteins, (E)
Saponins, (F) Carbohydrates, (G) Phenols.
3.2 UV-Vis Spectroscopy
The UV-Vis spectra of the synthesized AgNPs exhibited a characteristic SPR peak at
555 nm, confirming the formation of silver nanoparticles. The brown coloration of the

reaction mixture further indicated successful synthesis.
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Fig. 3. UV-Vis Spectrum of S. zeylanica AgNPs
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3.3 FTIR Analysis
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FTIR spectra of the synthesized AgNPs revealed functional groups such as hydroxyl

and carbonyl, which contributed to the capping and stabilization of nanoparticles. The

presence of these groups confirmed interactions between the bioactive compounds of

Sansevieria zeylanica and the AgNPs.
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FTIR spectra of Sansevieria zeylanica extract

Fig. 5. FTIR spectra of AgNPs synthesized from Sansevieria zeylanica extract

3.4 X-ray Diffraction Analysis

XRD analysis showed distinct peaks corresponding to the face-centered cubic (fcc)

structure of silver. The average size of the synthesized AgNPs was calculated to be

approximately 76.7 nm using Debye-Scherrer’s equation.
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Fig. 6. XRD Spectrum of S. zeylanica AgNPs
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3.5 SEM Analysis
The synthesized AgNPs were predominantly spherical with a uniform surface, as
evidenced by SEM images. The UV-Vis and XRD results were consistent with the uniform

morphology and size distribution.
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Fig. 7. SEM images of synthesized Sansevieria zeylanica based silver nanoparticles
3.6 EDX Studies
The EDAX spectral image displayed the presence of metallic silver at 3KeV. The
weight percentage of silver (Ag) and Oxygen (O) in AgNps are 47.81and 30.34 respectively.
The other elements found in the spectrum indicate the organic components found in the

extract present  in the surface of the silver nanoparticles.
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Fig. 8. EDAX Spectrum of AgNPs synthesized from ethanolic leaf extract
of Sansevieria zeylanica

4. Conclusion

Fast biological production of silver nanoparticles utilizing Sansevieria zeylanica
ethanolic leaf extract provides an environmental friendly, simple, and efficient route for
synthesis of benign nanoparticles. A simple one-pot eco-friendly fabrication of stable silver
nanoparticles using Sansevieria zeylanica leaf extract at room temperature was reported in
this study. The produced silver nanoparticles were analyzed for characterization such as UV,
FR-IR, XRD, and SEM. Phytochemical screening of ethanolic leaf extract of Sansevieria

zeylanica confirmed the presence of Alkaloids, Flavonoids, Tannins, Proteins, Saponins,
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Carbohydrates and Phenols. The formation of AgNPs was confirmed through Surface

Plasmon Resonance around 555 nm for ethanolic leaf extract. The FTIR spectra are useful in

studying the biomolecules responsible for reducing silver nitrate solution to silver

nanoparticles in ethanolic leaf extract. XRD study showed the particle size around 7 nm.

FESEM studies revealed spherical shaped silver nanoparticles. Hence the presence of

phytoconstituents is crucial. to use nanoparticles in the medicinal field.
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