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Abstract

The current research investigation exploits an aqueous extract of Lantana camara to yield
an environmentally sustainable synthesis of silver nanoparticles (AgNPs). Because of their
nanoscale dimensions, these nanoparticles exhibit distinctive physicochemical properties com-
pared to bulk materials. Green synthesis is an approach for nanoparticle production that
utilizes biological materials. This current study focuses on the green production of AgNPs
utilizing a Lantana camara aqueous root extract, as well as the characterization and as-
sessment of their antibacterial and antiozidant properties. This study involved characterizing
AgNPs utilizing UV-Vis spectroscopy, XRD, FTIR, FESEM, and EDX techniques, along with
evaluating biological activities. The synthesized AgNPs exhibited an average particle size of
5.98 nm, possessed a predominantly spherical morphology, and displayed a distinct maximum
absorption peak at 408 nm. The ICsy of AgNPs is 32.49 + 1.84 pg/mL, which shows the
highest antioxidant potential compared to the plant aqueous extract. The zone of inhibition
(ZOI) value of green-synthesized silver nanoparticles is 8 mm for Staphylococcus aureus and 9
mm for Klebsiella pneumoniae, whereas the root extract has a ZOI of 6 mm for Staphylococ-
cus aureus and 5 mm for Klebsiella pneumoniae. Silver nanoparticles synthesized mediated
by plant extracts have strong antioxidant potential that lessens oxidative stress in human cells
and may eventually aid in the creation of new drugs and the prevention of cancer.
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1 Introduction

Nanoparticles are defined as particles with dimen-
sions ranging from 1 to 100 nm [1]. Nanopar-
ticles exhibit unique physicochemical properties,
including optical characteristics, thermal and elec-
trical properties, melting point, antibacterial po-
tential, magnetic properties, and catalytic activ-
ity [2]. These unique properties arise from the
increased surface area-to-volume ratio compared to
their bulk counterparts [1]. Due to these distinc-
tive properties, nanoparticles find applications in
sensors, catalysis, surface-coating agents, and as
inhibitors.

The synthesis of nanoparticles occurs in two stages:
the first stage involves the reduction of metal ions,
followed by the agglomeration of colloidal parti-
cles to form clusters [3]. To overcome aggrega-
tion issues, proper temperature, pH, and reac-
tion time must be carefully controlled [4]. Sil-
ver exhibits significant antimicrobial activity and
is widely used in industrial and medical applica-
tions. Silver nanoparticles are utilized in medical
devices, polymer-impregnated implants, skin oint-
ments, and lotions to prevent infections in burns
and open wounds [3]. Additionally, they are cur-
rently employed in food packaging [5], sports equip-
ment, and silver-embedded textiles [3].

Nanoparticles can be synthesized using various
physicochemical methods, including chemical solu-
tion deposition, chemical reduction, photochemical
reduction, sol-gel processes, and electrochemical re-
duction [6]. However, these methods often require
highly reactive and potentially hazardous reducing
agents, as well as exposure to high-energy radi-
ation. They also demand high costs and energy
consumption [7]. Furthermore, these methods can
have detrimental effects on both the environment
and living organisms due to their toxicity [8]. To
address these challenges, an alternative technique
called ’Green Synthesis’ has been developed, which
is both economical and eco-friendly [9].

In ’Green Synthesis,” the term greentefers to sus-
tainable and environmentally beneficial methods.
Biologically active compounds can be obtained from
dead or live microbes, various parts (root, leaf,
flower, fruit, bark, latex, seed, or whole plant) of
herbal extracts, and animal extracts [10]. These
physiologically active materials serve as both re-
ducing and capping agents in nanoparticle forma-
tion. Because green synthesis is easy, one-step,
economical, environmentally friendly, reasonably
reproducible, and produces more stable materi-
als, it is considered more advanced than other ap-
proaches [11].

Nepal is a landlocked country rich in diverse medici-
nal plants. Lantana camara is a widely used medic-
inal plant, a perennial aromatic shrub used for
treating cuts, itches, ulcers, swelling, bilious fever,
cataracts, eczema, and rheumatism [12].

Green-synthesized AgNPs can be characterized
using various techniques including UV-visible
spectroscopy (UV-Vis), Fourier-transform infrared
spectroscopy (FTIR), X-ray diffraction (XRD),
scanning electron microscopy (SEM) [13], transmis-
sion electron microscopy (TEM) [1], dynamic light
scattering, energy-dispersive X-ray analysis (EDX),
zeta potential, field emission scanning electron mi-
croscopy (FE-SEM) [3], and X-ray photoelectron
spectroscopy (XPS) [14]. UV-Vis spectroscopy is
primarily employed for characterizing nanoparticles
as they exhibit characteristic peaks with substan-
tial absorption in the visible range. FTIR spec-
troscopy helps characterize and identify materials
based on infrared light absorption. XRD and FE-
SEM are used to determine crystal structure, size,
orientation, phase composition, and surface mor-
phology. EDX analyzes the elemental composition
of compounds. The use of aqueous root extract de-
rived from the invasive and often overlooked plant
Lantana camara as a naturally occurring, environ-
mentally benign reducing and stabilizing agent in
the green synthesis of AgNPs constitutes a distinc-
tive and novel element of this investigation. The
unique phytochemical composition of the root en-
ables rapid, nontoxic synthesis of stable, bioactive
AgNPs, highlighting an innovative and sustainable
method for nanomaterial production.

2 Materials and methods

2.1 Chemicals required

Analytical-grade chemicals and deionized water
were utilized in the entire experiment. Thermo
Fisher Scientific India Pvt. Ltd. provided silver
nitrate, methanol, and dimethyl sulfoxide; Tokyo
Chemical Industry Co. Ltd., Japan, provided
DPPH; and Hi Media Pvt. Ltd., India, provided
neomycin, MHB, and MHA.

2.2 Identification and collection of
plant sample

Lantana camara roots were collected from Changu-
narayan, Bhaktapur District, Bagmati Province,
Nepal, in September 2023. The National Herbar-
ium and Plant Laboratories situated in Godawari,
Lalitpur, Nepal, recognized the plant and assigned
voucher number 102. The plant sample and the col-
lection site of the sample are shown in Figure 1 (a)
and (b).
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Figure 1: (a) L. camara (b) showing the map of the sample collection site.

2.3 Plant extract preparation

The roots were thoroughly washed with deionized
water and subsequently shade-dried for a period of
two to four weeks. After drying, they were ground
into powder. Thereafter, 21 g of powdered Lantana
camara root was transferred into a 250 mL conical
flask containing 210 mL of deionized water, main-
taining a ratio of 1:10. The mixture was heated to
60 °C on a magnetic stirrer for 20 min. After fil-

tering, the extract was stored at 4 °C and utilized
within one week [15].

2.4 Green synthesis of AgINPs

In 250 mL of 1 mM AgNOj solution, 25 mL of
the Lantana camara root extract (1:10 ratio at pH
9-11) was added. The mixture was then wrapped
in aluminum foil and left in the dark for 24 to 48
hours after being agitated for 20 minutes at room
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temperature (24-26 °C). The formation of AgNPs
was verified by the solution taking on a yellowish-
brown hue. After that, the mixture was centrifuged
for 45 minutes at 2500 rpm to separate the nanopar-
ticles. The supernatant liquid was removed, and the
remaining silver nanoparticles were dried in a desic-
cator and stored at 4 °C for further characterization
and biological studies [1].

2.5 Characterization of silver

nanoparticles

2.5.1 UV-Visible Spectroscopy

The analysis was conducted using a spectropho-
tometer set at a 1 nm resolution across the 300-700
nm wavelength range, with measurements taken in
10 mm quartz cuvettes and deionized water serv-
ing as the reference at the Central Department of
Chemistry, Tribhuvan University.

2.5.2 X-ray Diffraction

After being purified by centrifugation at 10,000
rpm, XRD was used to analyze the synthesized Ag-
NPs at Nepal Academy of Science and Technology
(NAST), Nepal. The crystallite size was calculated
using the Scherrer equation:

- ﬁlc(oi 0 S

where D is the crystallite size, K is the Scherrer

constant (0.94), A is the X-ray wavelength (1.5406

A), B is the full width at half maximum (FWHM),
and 6 is the Bragg angle.

2.5.3 FTIR analysis

FTIR was employed at the Central Department of
Chemistry, Tribhuvan University, at a scan rate of
21 and in the range of 400-4000 cm~! to investi-
gate the interaction between the synthesized silver
nanoparticles and the plant extract.

2.5.4 Field Emission Scanning Electron Mi-
croscopy

FE-SEM was used at JBNU, Korea, to analyze
the microstructural characteristics of the silver
nanoparticles synthesized from Lantana camara
root extract. The surface morphology and particle
size distribution were determined from the FE-SEM
images.

2.6 Antioxidant activity

DPPH is a quick, simple, and economical method
for assessing antioxidant activity. The ability of
aqueous root extracts and green-synthesized silver

nanoparticles to scavenge DPPH free radicals was
estimated using a standard protocol [16,17]. The
positive control for the DPPH experiment was a 20
ng/mL quercetin solution, and the negative control
was 50% DMSO. A microplate reader was then used
to measure absorbance at 517 nm. The percentage
inhibition was calculated as:

Acontrol - Asample

x 100
(2)

where Agonirol 1S the absorbance of the control
and Agample is the absorbance of the sample.

Percentage scavenging = A
control

The sample concentration required to neutralize
50% of DPPH free radicals is indicated by the IC5q
(half-maximal inhibitory concentration). Plotting
the extract concentration against the percentage
inhibition yielded IC5¢ values from the inhibition
curve.

2.7 Antibacterial activity

The antibacterial screening process was performed
by following a standard protocol [18,19]. Using
a micropipette, neomycin was added as the posi-
tive control, DMSO as the negative control, and 50
pL of the plant extract working solution to their
respective wells simultaneously. The plates were
left undisturbed for 30 minutes with the lids closed
to enable the extract’s diffusion throughout the
medium. After that, they were incubated for 1618
hours at 37 °C. Bacterial growth was measured af-
ter incubation, and a clear zone encircling the wells
indicated inhibition. A ruler was used to measure
each zone’s diameter in millimeters, and the average
was recorded. No clear zone was interpreted as an
absence of antibacterial activity. The average zone
of inhibition (ZOI) diameter was used to represent
the antibacterial action.

2.8 Statistical analysis

The results were processed using Microsoft Excel af-
ter the Gen5 Microplate reader for Data Collection
and Analysis program. The mean + standard error
was used to report the antioxidant activity. Graph-
Pad Prism (version 8.0.2.263) was used to compute
the IC5q values.

3 Results

3.1 Characterization of AgNPs

3.1.1 UV-Vis Spectroscopy

UV-visible spectroscopy revealed that silver

nanoparticles synthesized from Lantana camara
roots exhibited a maximum absorbance at 408 nm.
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However, the aqueous extract showed no UV ab- between 400 and 420 nm indicate small, spherical
sorption. The peak position indicates the morphol- nanoparticles. The UV-Vis spectrum of AgNPs is
ogy and size of the nanoparticles. Generally, peaks presented in Figure 2.
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Figure 2: UV-visible absorption spectra of aqueous root extract and synthesized AgNPs
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Figure 3: FTIR spectra of plant extract and AgNPs synthesized using the root extract of Lantana camara
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3.1.2 FTIR Spectroscopy analysis

The FTIR spectra of plant-mediated AgNPs show
transmission peaks at 3668.39 cm™!, 3305.6 cm ™!,
2984.67 cm ™!, 1588.5 cm ™!, 1393.16 cm ™!, 1246.2
em™!, 1058.27 em™!, 883.4 cm~!, 666.7 cm™!,
and 589 cm™!, indicating the presence of phenols,
amines or amides, C-H stretching, ketones, Ag-
O, and C-O stretching groups. These functional
groups play a role in converting Ag™ ions into
metallic silver and in stabilizing the AgNPs pro-
duced from the root extract.

The aqueous extract displayed peaks at 3668.39
em™!, 3305.6 cm™!, 2984.67 cm~!, 1588.5 cm ™!,
1393.16 cm™!, 1246.2 cm™!, 1058.27 cm~!, and
883.44 cm~!. The peak at 2984.67 cm ™! represents
-C-H stretching, and the peak at 1588.5 cm™! rep-
resents -C=C- stretching. The FTIR spectra of the
aqueous extract and AgNPs are illustrated in Fig-
ure 3.

3.1.3 X-ray Diffraction

Due to various imperfections in the sample or dur-
ing analysis, the XRD data of silver nanoparti-
cles show background noise, as shown in Figure
4. For proper results, background noise should be
removed, and it was removed using Origin 2019
software. The resulting graph is presented in Fig-
ure 4.

The XRD pattern reveals diffraction peaks at 26
values of 32.1°, 38.16°, 46.19°, 64.5°, 77.37°, and
81.67°, with the prominent peaks corresponding to
the (111), (200), (220), (222), and (311) planes of
the face-centered cubic (FCC) structure of metal-
lic silver. This is in perfect agreement with the
standard XRD pattern of AgNPs. The crystal size
of AgNPs was obtained from the Scherrer equation
and found to be 5.98 nm.

3.1.4 FE-SEM Analysis

FESEM was used to analyze the surface morphol-
ogy of the green-synthesized AgNPs. Analysis of
the FESEM images, along with Gaussian fitting,
indicates that the average diameter of the spheri-
cal nanoparticles is 29.2 + 0.7 nm. The FESEM
images of the produced AgNPs are depicted in Fig-
ure 5. Figure 7 displays the distribution of particle
sizes.

3.1.5 EDX analysis

Nanoparticle elemental mappings are represented
in Figure 7. Figure 8 displays the EDX spec-
trum, and Table 1 displays the elemental compo-

sition of the nanoparticles. The spectrum demon-
strates the presence of carbon, nitrogen, oxygen,
sodium, chlorine, and potassium in addition to sil-
ver, with weight percentages of 35.3%, 4.8%, 4.5%,
0.1%, 0.1%, and 1.1%, respectively. Silver consti-
tuted 54.2% of the total weight.
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Figure 4: (a) XRD pattern of synthesized AgNPs
before smoothing and removing background noise
(b) XRD pattern after smoothing and removing
background noise.

Table 1: Elemental composition of silver nanopar-
ticles

Element Weight (%)
Carbon 35.3
Nitrogen 4.8
Oxygen 4.5
Sodium 0.1
Chlorine 0.1
Potassium 1.1
Silver 54.2
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Figure 5: SEM image of green-synthesized silver nanoparticles at different resolutions (a) FE-SEM image
at a resolution of 2 pm. (b) FE-SEM image at a resolution of 10 pm. (c¢) FE-SEM image at a resolution
of 500 nm. (d) Calculated particle size FE-SEM image at a resolution of 500nm
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Figure 6: Histogram showing particle size dispersion of AgNPs.
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Figure 7: Energy dispersive X-ray (EDX) spectrum of silver nanoparticles with individual color mapping
and total element mapping.
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Figure 8: EDX spectrum of generated AgNPs assisted by the root of Lantana camara.

From the above Table 1, it was found that the per- duced nanoparticles is silver, confirming their suc-
centage of silver is maximum in EDX analysis. This cessful and pure formation as silver nanoparticles.
indicates that the predominant element in the pro- Additional substances responsible for stabilization
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and reduction are present in only small amounts,
likely coating the surface.

3.2 Biological Activity of Synthe-
sized Silver Nanoparticles

3.2.1 Antioxidant Potential

In the comparative study, it was found that AgNPs
have the lowest IC5( value with greater antioxidant
potential. The AgNPs had an ICs of 32.49 + 1.84
ng/mL, while the root extract had an IC5q of 137 +
1.11 pg/mL. A lower IC5¢ value indicates stronger
activity because a smaller amount of the substance
is needed to produce the same inhibitory effect, as
shown in Table 2. The inhibition data for the plant
extracts and AgNPs are presented graphically in
Figure 9 and Figure 10.
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Figure 9: DPPH free radical scavenging activities
of plant-mediated AgNPs and root extract of Lan-
tana camara
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Figure 10: IC5 values of aqueous root extract and
silver nanoparticles

Table 2: IC5q values of plant extract and AgNPs

Sample IC5 (png/mkL)
RLCA (aqueous root extract) 137+1.11
AgNPs 32.49+1.84

RLCA = aqueous extract of the root of Lantana
camara used for the synthesis of AgNPs

3.2.2 Antibacterial activity

Both AgNPs of L. camara and the aqueous root
extract itself exhibited varying zones of inhibition
(ZOI). The ZOI values in millimeters are tabulated
in Table 3. The aqueous root extract of Lantana ca-
mara used to synthesize silver nanoparticles showed
a ZOI value of 6 mm against S. aureus and 5 mm
against K. pneumoniae. The root extract-assisted
silver nanoparticles showed a ZOI of 8 mm against
S. aureus and 9 mm against K. pneumoniae.

Table 3: Zone of inhibition shown by aqueous plant extracts and silver nanoparticles

Extract Bacteria ZO1 of specimen ZOI of positive control Neomycin
(mm) (mm)
Staphylococcus aureus 6 17
RLONE Klebsiella pneumoniae 5 20
Staphylococcus aureus 8 17
RLCNP Klebsiella pneumoniae 9 20

Note: RLCNE = aqueous extract of the root of Lantana camara; RLCNP = silver nanoparticles syn-

thesized using the root of L. camara.

Escherichia coli (ATCC 2591), Staphylococcus aureus (25931), Shigella sonnei (93300), Klebsiella pneu-

moniae (700603).

4 Discussion

The prominent peak of synthesized AgNPs ap-
peared at 408 nm. Peaks at longer wavelengths
greater than 420 nm suggest larger or aggregated
particles. Thus, a peak at 408 nm suggests that the

AgNPs are probably spherical, small, and widely
distributed. The optical properties, which depend
primarily on the size effect, are often examined us-
ing UV-Vis spectroscopy to verify the formation
of metallic nanoparticles [20]. The nanoparticles
are initially visible as a color shift from colorless
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to brownish-yellow as soon as the root extract is
added. This is because an interacting electromag-
netic field causes free conduction electrons to col-
lectively oscillate, which produces surface plasmon
resonance (SPR) [21,22]. Silver nanoparticles are

NC

Figure 11: ZOI represent by the bacteria Staphylococcus

distinguished by their absorbance peak, which is
located between 400 and 440 nm [15]. The synchro-
nized movement of free electrons upon exposure to
light confirms the effective production of AgNPs.
Earlier papers have revealed similar results [23-25].

RLCNP LY
H:
NC
T

RLCME

Figure 12: ZOI shown by the bacteria Klebsiella pneumoniae against plant extract and AgNPs.

Metal-oxygen bond formation, H-bonding, and
functional group identification are all aided by
FTIR. The peak at 3305.6 cm™! represents the
presence of the -OH functional group, which is a
broad peak [26]. Flavonoids, phenolics, and other
bioactive compounds are involved in the produc-
tion of AgNPs [27]. Strong reducing agents are
the phenolic substances. FTIR analysis indicates
that they might make it easier for Ag’ ions to
undergo bio-reduction and produce metallic silver
(Ag®) nanoparticles. Additionally, the ability of
carbonyl groups in protein peptides and amino acid
residues to bind metal ions is confirmed by FTIR
data. These groups have the capacity to coat the

nanoparticles, creating a barrier that keeps them
from clumping together and increases their stabil-
ity in the medium. The mechanism by which L.
camare root extract mediates silver nanoparticle
synthesis is illustrated in Figure 13.

The crystallite size of the produced silver nanopar-
ticles was determined to be 5.98 nm. This is similar
to previous results [28]. The grain size of the pro-
duced AgNPs was found to be 29.2 £ 0.7 nm, which
is comparable with previous results [29]. As per
XRD data analysis, the silver nanoparticle’s grain
size is 5.98 nm, but from FESEM, it is found that
the silver nanoparticle size is 29.2 + 0.7 nm. The
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variation in size of the same silver nanoparticle by
XRD and FESEM is due to their different working
principles. XRD measures the average crystalline
size, while FESEM provides information on mor-
phology and the overall size of the NPs, including

Leaf extract of L. camara

aggregation or agglomeration. In the EDX spectra
of AgNPs, the prominent peak at 3 keV denotes a
54.2% weight proportion of silver [?].

Pratem layer

Bioreducing agents 4]: Agt Reduction o

Figure 13: Mechanistic illustration of biosynthesis of AgNPs using Lantana camara root extract

From the findings, it can be concluded that Ag-
NPs produced using the root extract of L. camara
exhibit stronger antioxidant activity compared to
the aqueous root extract. Therefore, when green-
synthesized silver nanoparticles have a lower 1C5q
compared to the plant extract, it suggests that the
nanoparticles have enhanced bioactivity (for exam-
ple, better antimicrobial, antioxidant, or anticancer
properties). The IC5g of synthesized AgNPs was
found to be 32.49 + 1.84 pg/mL, while the in-
hibitory concentration of aqueous root extract was
137 + 1.11 pg/mL. The present study shows that
the produced AgNPs have the same capacity to
scavenge free radicals as aqueous plant extract [30].

Compared to the plant extract, the green-
synthesized silver nanoparticles have a lower ICsg
value, suggesting that the nanoparticles exhibit
greater potency or efficacy. ICs¢ (Inhibitory Con-
centration 50) refers to the amount of a substance
required to stop a biological mechanism, such as
microbial growth or cancer cell proliferation, by
50%. The size of nanoparticles affects their antiox-
idant activity; smaller silver nanoparticles often
interact more with 2,2-diphenyl-1-picrylhydrazyl
(DPPH) radicals. During this interaction, elec-
trons are moved from the AgNPs’ oxygen atoms
to the unpaired electron on the DPPH molecule’s
nitrogen atom. Initially, the methanolic DPPH so-
lution appears deep violet and is unstable. DPPH
is reduced as a result of this electron transfer, cre-
ating a light-yellow DPPH molecule [31]. In this
mechanism, the antioxidant transfers electrons or
hydrogen atoms to diminish DPPH, indicating the
AgNPs’ efficient scavenging capacity. The antioxi-
dant mechanism shown by the synthesized AgNPs

is illustrated in Figure 14.

The ZOI of synthesized AgNPs against S. aureus
and K. pneumoniae were found to be 8 mm and 9
mm, respectively. The ZOI values from this study
are comparable to previously reported values [32].
The mechanism of antibacterial action has been ex-
plained in several ways; however, it is still unclear
how this mechanism is actually represented. The
nanoparticles’ biological activity is derived from
their size and shape. The two main issues endan-
gering human and animal health in various coun-
tries around the world are bacterial infections and
antibiotic medication resistance. Because of this
resistance issue, antibacterial medication appears
to be less effective or perhaps ineffective. To restore
antibacterial activity, the compounds’ composition
and structure can be altered in several ways. Nu-
merous phytochemicals obtained from plant sources
have demonstrated strong antibacterial properties.

The mechanistic action and correlation between the
structure and activity of plant-mediated particles in
bacterial cells can be explained through various ap-
proaches. This process is based on the effects on
bacterial protein synthesis, cell wall biosynthesis,
cell membrane rupture, bacterial DNA replication,
repair, and inhibition of metabolic processes [33].
The increased antimicrobial activity of nanoparti-
cles is due to their small size, vast surface area,
and high reactivity. These nanoparticles can ad-
here to cell walls and membranes, resulting in dam-
age and punctures [34,35]. Figure 15 demonstrates
how the plant-assisted manufactured nanoparticles
work against bacterial cells.
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Figure 14: Antioxidant mechanism of silver nanoparticles against DPPH free radicals
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Figure 15: Mechanism of antibacterial activity of silver nanoparticles against bacterial cells

The enhanced biological activity of green-
synthesized AgNPs can be attributed to several
factors:

1. Small particle size: The nanoscale dimen-
sions (5.98 nm crystallite size) provide a high
surface area-to-volume ratio, allowing greater
interaction with biological targets.

2. Surface functionalization: Phytochemi-
cals from the root extract act as capping
agents, providing functional groups (-OH, -
C=0, -NH) that enhance bioactivity.

3. Controlled release: The gradual release of
Ag™ ions from the nanoparticles ensures sus-
tained biological activity.

4. Synergistic effects: The combination of sil-
ver with bioactive phytochemicals creates a

synergistic effect, enhancing both antioxidant
and antibacterial properties.

The successful green synthesis of AgNPs using Lan-
tana camara root extract presents a sustainable al-
ternative to conventional chemical methods. The
use of an invasive weed species for nanoparticle
synthesis adds value to an otherwise underutilized
plant resource, potentially contributing to both
waste management and biomedical applications.

5 Conclusion

The root of Lantana camara was used to create
AgNPs by green synthesis, and their biological and
physical characteristics were characterized. AgNO3
solution was combined in a 1:10 ratio for the syn-
thesis, which was then incubated for 48 hours. The
yellowish to brown color was the first indication



Anita Bhadel et al./ BIBECHANA 23 (2) (2026) 17-31

29

that AgNPs had formed. AgNPs were detected by
UV-visible spectroscopy, which showed a distinctive
absorption peak at 408 nm with transmission peaks
at 3668.39, 3305.6, 2984.67, 1588.5, 1393.16, 1246.2,
1058.27, 883.4, 666.7, and 589 cm~!. Functional
groups acting as capping agents on the nanoparti-
cle surface were identified by FTIR. Morphological
studies using XRD and FE-SEM showed that the
nanoparticles are spherical with an average crystal-
lite size of 5.98 nm and an average particle size of
29.2 £ 0.7 nm.

The DPPH assay was used to assess the AgNPs’
antioxidant capacity, yielding an IC5q value of 32.49
+ 1.84 pg/mL, considerably lower than the aqueous
root extract (137 £ 1.11 pg/mL), indicating higher
antioxidant activity. Antimicrobial activity was as-
sessed against Staphylococcus aureus and Klebsiella
pneumoniae, with AgNPs producing ZOI of 8 mm
and 9 mm, respectively, compared to 6 mm and 5
mm for the plant extract.

This study demonstrates that the aqueous root
extract of locally available Lantana camara from
Changu Narayan, Bhaktapur, can effectively medi-
ate silver nanoparticle synthesis. When compared
to the crude plant extract, the resultant AgNPs
show enhanced antibacterial and antioxidant prop-
erties, highlighting their potential for biomedical
applications.

Abbreviations

AgNPs Silver nanoparticles
Z0O1 Zone of inhibition
I1C5g Half-maximal inhibitory concentration

DPPH 2,2-diphenyl-1-picrylhydrazyl
MHB Mueller Hinton Broth
MHA Mueller Hinton Agar
uv Ultraviolet
FTIR Fourier Transform Infrared
XRD X-ray diffraction
FE-SEM Field Emission Scanning Electron
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