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Recently, synthesizing metal nanoparticles using plants has been extensively studied and
has been recognized as a green and efficient way for further exploiting microorganisms
as convenient manufactories. The current study designed to investigate the ability
of Bauhinia variegate aqueous extract in the bio reduction of silver salt during the
nanoparticle synthesis and evaluation of UV-visible spectroscopy as well as Transmission
Electron Microscopy (TEM) of the synthetized nanoparticles.
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Introduction

Although acute toxicity of silver in the environment is
Silver nanoparticles (Nps) have showed to be most effective R . , . L
dependent on the availability of free silver ions, investigations have
because of its good antimicrobial efficacy against bacteria, viruses . )
shown that these concentrations of Ag+ ions are too low to lead
and other eukaryotic micro-organisms [1]. Silver is one of the basic .. o . )
toxicity [6]. Metallic silver appears to pose minimal risk to health,
elements that make up our planet. Itis arare, but naturally occurring , .
whereas soluble silver compounds are more readily absorbed and
element, marginally harder than gold and very ductile and flexible. . , ,
have the potential to produce adverse effects [7]. The wide variety
Pure silver has the uppermost electrical and thermal conductivity : i
of uses of silver allows exposure through various routes of entry
of all metals and has the lowermost contact resistance. Silver can . L . .
into the body. Ingestion is the primary route for entry for silver
be present in four different oxidation states: Ag0, Ag2+, Ag3+. The . , . . . . .
compounds and colloidal silver proteins. Dietary intake of silver is
former two are the most plentiful ones, the latter are unstable in the . . . . .
estimated at 70-90pg/day. Since silver in any form is not thought
aquatic environment [2,3]. Metallic silver itself is insoluble in water, . . . .
to be toxic to the immune, cardiovascular, nervous or reproductive
but metallic salts such as AgNO3 and Silver chloride are soluble in . . . . .
system, it is not considered to be carcinogenic [8], therefore silver
water [4]. Metallic silver is used for the surgical prosthesis and . ,
is relatively non-toxic [9].
splints, fungicides and coinage. Soluble silver compounds such

as silver slats, have been used in treating mental illness, epilepsy, Several methods have been used for the preparation of silver
nicotine addition, gastroenteritis and infectious diseases including  nhanoparticleswhich canbe physical, chemical, orbiologicalmethods.
syphilis and gonorrhea [5]. Earlier methods used for the synthesis of silver nanoparticles

Copyright@ Hend M Tag | Biomed ] Sci & Tech Res | BJSTR. MS.ID.004862. 22803


https://biomedres.us/
http://dx.doi.org/10.26717/BJSTR.2020.29.004862

Volume 29- Issue 5

DOI: 10.26717/BJSTR.2020.29.004862

were toxic and hazardous chemicals were used for their synthesis.
Thus, the use of eco-friendly processes, for the synthesis of silver
nanoparticles is known as “Green synthesis”. Green synthesis is
preferred over conventional synthesis because it is ecofriendly, cost-
effective, single-step method that can be easily scaled up for large
scale synthesis and does not require high pressure, temperature,
energy, and toxic chemicals [10]. Many researchers have reported
the use of materials such as plant leaf extract, root, stem, bark, leaf,
fruit, bud, and latex [11] for the synthesis of silver nanoparticles. In
producing nanoparticles using plant extracts, the extract is simply
mixed with a solution of the metal salt at room temperature. The
reaction is complete within minutes. Nanoparticles of silver, gold
and many other metals have been produced this way [12]. The
nature of the plant extract, its concentration, the concentration of
the metal salt, die pH, temperature and contact time are known to
affect the rate of production of the nanoparticles, their quantity,
and other characteristics [13].

Morphologies and sizes of AgNPs depend greatly on the
concentration of the solution. For instance, their distribution and
size vary with the concentration of both the polysaccharides and
the precursor metal salts. It is well established that the properties
of AgNPs are greatly dependent on their morphology. The
morphological change is a consequence of complex combinations
of molecular, surface, and crystalline characters [14]. Considering
electromagnetic radiation of AgNPs; several studies have shown
that AgNPs absorb electromagnetic radiation in the visible region
from 380 to 450 nm by means of a phenomenon known as the
excitation of localized surface plasmon resonance (LSPR) [15].
(LSPR) is an optical phenomenon generated by a light wave trapped
within conductive nanoparticles (NPs) smaller than the wavelength
of light. The phenomenon is a result of the interactions between the
incident light and surface electrons in a conduction band [16].

Materials and Methods

Collection of Plant Materia

Figure 1: Bauhinia variegate.

Bauhinia variegata (Figure 1) fresh leaves were collected from
the garden of Botany department, faculty of science, Suez Canal
University and authenticate botanist from faculty of science, Suez
Canal University, Ismailia, Egypt.

Biosynthesis of Nps From Bauhinia Variegate Aqueous
Extract

The broth solution of fresh leaves was prepared by taking 10 g
of thoroughly washed and finely cut leaves in a 300mL Erlenmeyer
flask along with 100mL of sterilized double-distilled water and
then boiling the mixture for 5 min before finally decanting it. The
extract was filtered with Whatman filter paper no. 1 and stored
at —=15°C; it could be used within 1 week. The filtrate was treated
with aqueous 1 mM AgNO, (21.2mg of AgNO, powder in 125mL
Milli-Q water) solution in an Erlenmeyer flask and incubated at
room temperature. Eighty-eight milliliters of an aqueous solution
of 1 mM silver nitrate was reduced using 12 mL of leaf extract at
room temperature for 10 min, resulting in a brown-yellow solution
indicating the formation of AgNPs [17].

UV-Visible Spectroscopy

To examine the optical properties of nanoparticles UV-Vis
spectroscopy is used aacording to the method described by Abbas
[18].In Figure 4, Bauhinia variegate synthetized nanoparticles (BVL-
SNPs) spectrum is observed in the figure characteristic absorption
peak of the sample is noted that is 395nm and band gap is 3.26 eV.
The supporting point is that there is no other peak is observed in
whole a spectrum that means BVL-SNPs has successfully formed.

Transmission Electron Microscopy (TEM)

TEM analysis was performed on the analytical electron
microscope (Jeol JEM 2100F) with a Field Emission Gun (FEG)
operating at 200 kV. The samples were prepared by a simple colloid
dropping on amorphous carbon film supported on cupper (Cu)
grids. The electron dose used during all process was kept between
150 and 250 e/A2.s [19].

Results and Discussion

Qualitative analysis for the formation of silver nanoparticles
can easily be followed using spectrophotometer. Color change was
noted by visual observation in the BV leaf extracts when incubated
with AgNO, solution. the colorless solution of silver nitrate after the
addition of boiled leaf extract of Bauhinia varigata change its color
from colorless to light yellow and further yellow to yellowish brown
(Figure 3). The excitation of Surface Plasmon Resonance (SPR)
of silver nanoparticles exhibits yellowish-brown color indicating
the formation of silver nanoparticles in the aqueous solution. The
absorption spectrum of synthesized silver nanoparticles from
Bauhinia varigata leaf extract at different wavelengths ranging
from 300 to 700nm revealed a peak at 395 nm (Figures 4&5) shows
a typical TEM image of the biosynthesized Bauhinia variegate
nanoparticles produced. The TEM images of silver nanoparticles
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clearly show regularity in shape, which was spherical in nature
and the average diameter of silver nanoparticles observed was
14 nm, but with variation in diameter, which ranged between
7.68-18.50nm. Formation of dispersed BVL-SNPS of uniform size
can be observed from the size distribution histogram (Figure 5),
an average particle size of 2.1 = 0.2 nm could be estimated. These
variations in shape and size of nanoparticles synthesized by

Baufira vartegata
dnied leaves

Innsmission électvon
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b il spectroscopy
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Characterization of NPs

biological systems are common [20]. Nanoparticles with smaller
size can have promising applications in biomedicine due to the
advantage of increased surface area [21]. Silver nanoparticles
are being increasingly utilized in blood-contacting biomedical
applications and devices. As with any new technology, thorough
preclinical evaluation is necessary to ensure patient safety [22].

Aqueous extract AghNo3 solution
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Figure 2: Schematic presentation for biosynthesis of silver nanoparticles using Bauhinia variegata aqueous extract.

Figure 3: Photograph showing the change in color during green synthesis. (A) Boiled B. variegata leaf extract. (BVLE). (B) Silver
nitrate solution (AgNQO,). (c) Synthesized silver nanoparticles from B. variegata leaf extract (BVL-SNPs).
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Figure 4: UV-Visible absorption spectra of synthesized AgNPs from B. variegata aqueous leaf extract.

A

Figure 5: Transmission electron microscopic images of BVL-SNPs. Scale bar corresponds to 50 nm.

Biogenic synthesis is useful not only because of its reduced
[15]
physicochemical production methods as well as it results in

environmental impact compared with some of the
production of large quantities of nanoparticles that are free of
contamination and have a well-defined size and morphology [22].
The ability of plant extracts to reduce metal ions has been known
since the early 1900s, although the nature of the reducing agents
involved was not well understood. In view of its simplicity, the use
of live plants or whole plant extract and plant tissue for reducing
metal salts to nanoparticles has attracted considerable attention
within the last 30-years [23, 24]. Typically, a plant extract-mediated
bio reduction involves mixing the aqueous extract with an aqueous
solution of the relevant metal salt. The reaction occurs at room
temperature and is generally complete within a few minutes. In view

of the number of different chemicals involved, the bio reduction

process is relatively complex. Nanoparticles are already used in
numerous applications [25] including in vitro diagnostics, but their
use in medicine is mostly on an experimental basis. Drugs bound
to nanoparticles have been claimed to have advantages compared
with the conventional forms of the drugs [26]. The size of the drug
nanoparticle and its surface characteristics can be modified to

achieve the desired delivery characteristics [20].

In synthesis of silver nanoparticles using a Bauhinia
variegate leaf extract, the particles formed rapidly, and a stable
size of 20-30nm was achieved. The nanoparticles are quite
polydispersity and a layer of the organic material surrounding the
synthesized Ag nanoparticles could explain the good dispersion
of these nanoparticles in solution. Generally, the Ag nanoparticles
synthesized by means of aqueous extracts are dispersed finely

though some of them were renowned to be agglomerated.
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Particularly, the mainstream of the particles in the TEM images
are not in physical contact with each other but appeared separated
by the organic layer. Therefore, TEM images evidently indicate the
coating of Ag nanoparticles with an organic layer. The presence
of several polyphenolic components including flavonoids and
terpenoids facilitated the reduction of Ag ions and also stabilized

the surface of the resultant Ag nanoparticles [27].
Conclusion

The use of plant extracts is cheap, simply scalable, and
environmentally harmless to yield metallic nanoparticles. It is
predominantly suitable to make nanoparticles applicable as
therapeutic agents. The synthesis of a plant extract can offer
controlled sized and morphological nanoparticles. Nanoparticles
in medicine, for example, are used in bandages as antimicrobial
agents. Targeted drug delivery and clinical diagnosis technologies
are being developed.
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