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ABSTRACT
Plant-based nanomaterial synthesis is becoming increasingly common due to its environmental

friendliness and cost-effectiveness. The biological activities of silver and gold nanoparticles
(AgNPs and AuNPs) synthesized from Bryonopsis laciniosa fruit extract were investigated in this
research. The green synthetic method was used to make AgNPs and AuNPs which were then
analyzed using UV-Visible spectroscopy, FTIR, SEM, and EDAX. Diphenyl-1-picryl hydrazyl
radical scavenging assay was used to determine the antioxidant ability of Bryonopsis laciniosa .
In the UV—Vis spectrum, the synthesized BL AgNPs and AuNPs displayed a characteristic
absorption peak. The biomolecules contained in fruit extract were responsible for reducing and
capping the material of silver and gold nanoparticles, according to FTIR spectra. The particles
were found to be crystalline with a face-centered cubic (FCC) structure, according to an XRD
study. The AgNPs and AuNPs were mostly spherical, with an average size ranging from 103.2-
124.84 nm, according to SEM and EDAX data. Furthermore, the Diphenyl-1-picryl hydrazyl

radical scavenging assay (DPPH) revealed that they could be used as a potential scavenger against
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free radical-induced damage. The current study looked into whether Bryonopsis laciniosa , an

efficient producer of AgNPs and AuNPs could be used as a safe and cost-effective antioxidant.

These results support further research into Bryonopsis laciniosa AgNP and AuNPs for biological

applications.
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1. INTRODUCTION

Due to global problems associated with
environmental issues, 'green' environment-
friendly processes in chemistry and chemical
technologies are becoming increasingly
common and are much needed [1]. Silver and
Gold are most common commercialized
nanomaterials, with annual production of 500
tons nanoparticles [2, 3]. The latest field of
research in nanomedicine is the use of inert
materials such as silver, gold, and platinum to
synthesize nanoparticles and their best use in
various biomedical applications. These
nanoparticles' surface plasmo resonance
(SPR), which can be easily detected using a
UV-Vis spectrophotometer, has received
much more attention than other nanoparticles
[4]. The use of environmentally friendly
materials such as plants, bacteria, and fungi to
make AgNPs and AuNPs is a new branch of
nanotechnology [5]. Green synthesized
materials are used in pharmaceutical and
biomedical applications due to their
environmentally friendly and compatible
existence [6, 7]. Due to the ineffectiveness of

synthetic antibiotics against drug-resistant

bacteria, interest in silver, which has a long
history as an antibacterial agent [8], has
resurfaced. Antioxidants, as described by
Halliwell and Gutteridge, are natural or
synthetic substances that can protect or delay
cell damage caused by oxidants (ROS, RNS,
free radicals, and other unstable molecules)
[9]. The use of nanoparticles as therapeutic
agents has opened up a new avenue for
medical care [10]. Plants have natural capping
agents and are free of harmful chemicals,
making them ideal for the production of silver
nanoparticles [11].

The fruit extract of Bryonopsis laciniosa was
used in this study for the rapid synthesis of
AgNPs and AuNPs which was found to be
easy, cost-effective, and viable. The
Cucurbitaceae family includes Bryonopsis
laciniosa. Shivlingi is used as an aphrodisiac
in traditional medicine. It also helps men
become more fertile [12] it boosts the body's
masculinity and testosterone levels. It is
thought to be a testosterone booster. It is used
to treat impotence in men as a result of this.

Shivlingi seeds have spermatogenic properties
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as well. As a result, shivlingi seeds increase
the overall count. [13, 14]. If the patient has
excess Kapha Dosha or signs of increased or
exacerbated Kapha, shivilingi seeds are
recommended in cases of impotence and
oligospermia, according to Ayurveda.
Shivlingi clears excess Kapha and Ama from
the body, reducing blockages in many
channels. This mechanism also increases the
supply of nutrients to the testes and blood flow
to the male reproductive organs, which aids in
the spermatogenesis process. Antimicrobial
[15] anti-inflammatory [16] and analgesic [17,
18] properties are also found in fruit. As a
result, the current research aims to synthesize
silver and gold nanoparticles from B.
laciniosa aqueous extract, characterize
synthesized nanoparticles, and investigate
potential antioxidant activities [19].

2. MATERIALS AND METHODS
Collection and Preparation of Bryonopsis
laciniosa fruit extract

Bryonopsis  laciniosa (Linn) fruit was
collected from Ramanathapuram Distrct.
Each specimen was washed under running tap
water, labeled, weighed and annotated with
the date of collection. Each specimen dried at
37°C for 15 days, powdered and stored in air
tight container. 2gm of dried finely powdered
plant material was taken in a beaker. 30ml of

distilled water and 70ml of methanol was

added. The mixture was shaken by continuous
stirring at room temperature for 30 minutes
and kept for 2 days [21]. Then the solvent was
allowed to evaporate and the extract was used
for the analysis [20]. The prepared extract was
subjected to Qualitative and estimation of
phytochemicals. Identification of bonds and
functional groups by UV-Visible and FTIR
spectroscopy [20], Morphology prediction by
Scaning Electron Microscopy, Elemental
signal of silver and gold nanoparticles by
EDX analysis and In vitro Antioxidant
activity [20].

3. RESULTS AND DISCUSSION

3.1 Visual color change

At room temperature, the color of the samples
gradually changed from colorless to dark
brown, indicating that Ag+ was being bio
reduced in the fruit extract. The AuNPs
exhibit brown colour in due to excitation of
surface plasmon vibrations. Thus, the
appearance of brown color in the reaction
mixture indicated the formation of AgNPs and
AuNPs (Figure 1) [21, 22, 25].

3.2 UV Visible Spectroscopic Analysis for
Identification of Bonds in Bryonopsis
laciniosa fruit Extract

UV-Visible spectroscopy was used to identify
compounds with -bonds, -bonds, and lone pair
of electrons, chromophores, and aromatic

rings; the profile revealed peaks at 437 nm and
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410nm for the fruit-AgNPs and AuNPs
(Figure 2). The presence of peaks indicates
that the absorption bands are caused by
flavonoids, phenol, and their derivatives
present in the extract. Thus, we establish that
the fruit contains the highest concentrations of
flavonoids, phenols, and their derivatives, all
of which exhibit potent pharmacological
activity [22,19].

3.3 FTIR Spectroscopic Analysis for
Identification of Functional Groups in
Bryonopsis laciniosa fruit Extract

The FT-IR spectrum of synthesized elucidates
the functional group involved in the reduction
of silver ions and gold metal (Figure 3). The
FT-IR spectrum of silver and gold
nanoparticles synthesized and these spectra
strongly indicated the presence of flavonoids
and phenols, which were primarily
responsible for the formation of silver and
gold nanoparticles via silver nitrate reduction.
According to the FTIR spectral analysis, the
hydroxyl and carboxyl groups present may act
as reductants and stabilizers, while the
phenolic group may act as a capping agent
[20, 19].

3.4 Scanning electron microscopy

The silver nanoparticles' surface morphology,
size, and shape were analyzed using a
electron Silver

scanning microscope.

nanoparticles synthesized from Bryonopsis

laciniosa fruit extract are shown in Figure 4.
SEM images of silver nanoparticles
synthesized at 124.84 and 103.2 nm. SEM
analysis reveals that the majority of
synthesized silver nanoparticles are nearly
spherical and cubic in shape. Due to the
presence of biomolecules in the fruit extract,
spherical silver nanoparticles and cubic silver
nanoparticles were synthesized as secondary
metabolites [21, 23, 26, 27].

3.5 EDX analysis for the elemental signal of
silver nanoparticles

The elemental signal of silver nanoparticles
was verified using an energy dispersive X-ray
(EDX) spectrometer. The vertical Y-axis
represents the number of X-ray counts, while
the horizontal X-axis represents the energy in
KeV. The silver nanoparticles' EDX spectrum
is shown in Figure 5 with additional oxygen
peaks due to biomolecules attached to the
silver  nanoparticles'  surface. Silver
nanoparticles are reduced by sample's silver
weight percentage of 60.34 percent, as
determined by EDX spectra and shown in
Figure 5 [22].

3.7 ANTIOXIDANT ACTIVITY OF
SYNTHESIZED SILVER NANOPARTICLES
BY DPPH ASSAY:

Silver nanoparticles synthesized from

Bryonopsis laciniosa fruit extract

demonstrated the highest antioxidant activity
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at high concentrations when compared to

ascorbic acid. Silver ~ nanoparticles
synthesized in the laboratory demonstrated a
53.90 percent efficiency at a concentration of
100 g/ml, whereas ascorbic acid demonstrated

an efficiency of 83.59 percent at the same

concentration (Figure 6). Previous research
indicated that the alcoholic extract of
Bryonopsis laciniosa possessed increased
antioxidant activity, as measured by reducing

power and the DPPH assay [27 & 28].

HAuCL4

Figure: 1a - Visual color change of silver and b Visual color change of Gold

437

0o 1 -
o %0 ) 70 0

Absorbance

410nm \\

300 350 400 450 500 550 600 650 700 750 800 80 900

Wavelength (nm)

Figure 2: UV-Vis spectrum of synthesized silver and Gold nanoparticles of Bryonopsis laciniosa
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Figure 3: FT-IR spectra of synthesized silver and gold nanoparticles
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Figure 4: High resolution scanning electron microscopic (SEM) image of AgNPs &AuNPs
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Figure 5: EDX spectrum of synthesized silver nanoparticles
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Figure 6: Antioxidant activity of synthesized silver nanoparticle using the fruit of Bryonopsis laciniosa by DPPH activity

CONCLUSION

The primary objective of the green synthesis
of silver nanoparticles is to develop a method
for mitigating the negative effects of physical
and chemical methods. Silver nanoparticles
were synthesized from the fruit of Bryonopsis
laciniosa and the corresponding peak

intensity at 437 nm was determined using UV-

visible spectroscopy. The FTIR analysis of the
silver nanoparticles revealed the presence of
functional groups. SEM analysis
demonstrates that the silver nanoparticles
synthesized are spherical. The XRD analysis
revealed that the silver nanoparticles have a
face-centered cubic crystal structure. Energy

Dispersive X-ray analysis was used to confirm
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the primary composition of silver
nanoparticles. In conclusion, the results
indicate that the silver nanoparticle
synthesized from the fruit of Bryonopsis
laciniosa possesses significant antioxidant
activity.
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