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Abstract

This work exploves green synthesis approach of
producing  silver nanoparticles (AgNPs) from
methanolic Elaeagnus conferta leaves extract. It
emphasizes how naturally occurring biomolecules from
plant extracts might get utilized as active agents for
producing nanoparticles. Furthermore, the green-
synthesised AgNPs' antibacterial effectiveness against
microorganisms that cause infection, was assessed,
highlighting their capacity to function as strong
antimicrobials. The produced nanoparticles have been
examined employing several methods encompassing
“energy dispersive X-ray analysis (EDX), TEM
(transmission electron microscopy), SEM (scanning
electron microscopy), FTIR (Fourier transform
infrared spectroscopy), X-ray diffraction (XRD), as
well as UV-visible spectroscopy.

UV-visible spectroscopy as well as qualitative
examination — demonstrated  the  presence  of
phytochemicals with medicinal significance including
alkaloids, flavonoids, terpenoids, phenolic compounds,
as well as steroids. It was discovered that AgNPs
mediated by Elaeagnus conferta had mean crystalline
size 26.59nm. EDAX analysis indicated that elemental
composition of nanoparticles consisted of 34.06%
silver and 10.15% oxygen. EC-AgNPs were tested
against infection-causing pathogens like Candida
albicans, Staphylococcus aureus, Aspergillus niger, as
well as Escherichia coli. Biosynthesized EC-AgNPs
exhibited significant inhibitory effects against all tested
pathogens. These findings conclude that EC-AgNPs
have strong potential as effective antimicrobial agents.

Keywords: FElaeagnus conferta, infection causing
pathogens, green synthesis, silver nanoparticles,
characterization.
Introduction

A major reason for the increased mortality rate and
morbidity rate is infection causing pathogens®. Severe
medical complications such as diarrhoea, urinary tract
infection, pneumonia, cellulitis, pharyngitis, tonsillitis,
osteomyelitis etc. were caused by Gram-positive as well as
Gram-negative bacteria'. Fungal infections (mycosis) are
transmitted by fungus that can damage lungs, nails, mucous
membranes, skin, hair, and other body components. Some
examples of fungal infections include Aspergillosis,
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blastomycosis, candidiasis, chromoblastomycosis,
cryptococcosis, histoplasmosis, and Jock itch3’. Multidrug-
resistant (MDR) is a global health threat that can lead to
increased mortality.

As a result, need for innovative antimicrobial agents is
growing, and lately, metal nanoparticles get more scholars'
attention globally as a result of their high antimicrobial as
well as catalytic activities'®. Naturally silver metal has good
antimicrobial properties and disinfectant effects. Reducing
the size of silver metal to the nano level, increases
antimicrobial property'’. Test pathogen growth was
successfully inhibited by MK-AgNPs' antibacterial activity,
with zones of inhibition of different sizes.”> AgNPs use
reduced necessity of antibiotic given for the disease-causing
pathogens®. When combined with phage ZCSE9, biofilm-
AgNPs effectively inhibit along with eradicate Salmonella
enterica.’? Silver nanoparticles conjugated with PEG as well
as Nystatin (AgNPs-PEG-NYS) exhibited superior
antimicrobial effects against S.4ureus and E.Coli'3.

The green synthesized AgNPs may serve as a viable option
for the development of antibacterial agents against
multidrug-resistant  bacterial ~ strains.'® The beneficial
interaction of AgNPs with conventional antibiotics and
antifungal agents may facilitate development of antibacterial
products and antifungal medications applicable in diverse
sectors such as food, agriculture, cosmetics, and medicine as
well as may open future avenues for nano-medicine
formulation as well as targeted drug delivery.?*

Despite both chemical as well as physical methods, for
nanoparticle synthesis, plant-mediated synthesis has
emerged as promising alternative. This method offers
several advantages including reduced toxicity, cost
efficiency, environmental friendliness, and faster processing
times'.

Nowadays there is an increase in usage of plants and plant-
based products to cure many diseases. Various ethnic
therapeutic plants have been employed in formulation of
bioactive components as well as diverse medicinal remedies
for therapeutic purposes. Elaeagnus conferta was utilized for
treatment of a variety of illnesses and is thought to have
cytoprotective, anti-tumor, anti-inflammatory, anti-diabetic,
anti-viral, anti-microbial, anti-fungal, as well as antioxidant
properties.'?

Various phytocompounds including flavonoids,

polyphenols, tannins, alkaloids, sugars, as well as steroids,
had been identified in E. conferta plant and in its different

78



Research Journal of Chemistry and Environment

Vol. 29 (7) July (2025)

parts such as fruits, roots, leaves, along seeds. These
compounds are responsible for plant's potential antioxidant,
anti-inflammatory, and other medicinal properties!'2.
Consequently, we employed leaves of E. Conferta for eco-
friendly production of AgNPs.

This investigation documented the biogenic synthesis of
AgNPs utilizing methanolic extract of E. conferta,
characterization of synthesised nanoparticle, and its
evaluation of potential effect against infection-causing
pathogens.

Material and Methods

The disease-free leaves had been shade-dried for 8-10 days
and subsequently processed to fine powder utilizing electric
blender. An unrefined plant extract was obtained using
Soxhlet extraction method.’! Approximately 50g of leaf
powder had uniformly filled into thimble in addition to being
extracted with 250ml of methanol solvent. Extraction
process was sustained for 24 - 48 hrs or until extractor's
siphon tube's solution turned colorless. Extracted solution
was maintained on at 30 to 40°C on hot plate, until complete
solvent evaporation occurred. Dried extracts were kept at
4°C in freezer for subsequent experiments. It is essential to
find bioactive compounds present in plant extract. The
standard phytochemical screening tests were performed to
detect the active compounds present in Elaeagnus conferta
methanolic extract.

Biosynthesis of silver nanoparticles: The green route
technique had been utilized for manufacture of E. conferta
mediated AgNPs (EC-AgNPs). Approximately 10mL of
methanolic extract had been introduced into a 500mL
conical flask containing 100mL of 1mM AgNOs3,
maintaining ratio 1:10, and then placed on a magnetic stirrer
at the ambient temperature till solution attained a reddish-
brown hue. Solution was subsequently incubated in darkness
for 24 hrs to ensure complete creation of AgNPs.

Characterization of silver nanoparticles: E.conferta
mediated AgNPs was confirmed with different
characterisation studies. The synthesis of FE.conferta
mediated AgNPs was seen utilizing UV-visible spectroscopy
(Perklin- Elmer, Lamda 35,Germany) with the absorption
range between 350-500nm. The nanoparticle synthesis was
observed every 3 hrs of incubation. EC-AgNPs’ FT-IR
analysis and methanolic extract of E.Conferta had been
studied employing a FT-IR spectrophotometer (Perkin-
Elmer LS-55-Luminescence spectrometer) within 400 to
4000 cm! wavelength range. The surface morphology of
biosynthesised EC-AgNPs had been observed by SEM-
EDAX (JSM-6480 LV) and TEM analysis techniques. Mean
crystalline size D of E. conferta mediated AgNPs had been
estimated utilizing XRD approach.

Antibacterial study: Disc diffusion method” had been

employed in order to screen for antibacterial activity. Muller
Hinton Agar (MHA) was supplied by Himedia (Mumbai)
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which was used to test for antibacterial activity in vitro.
Sterilized Petri plates were filled with 15 milliliters of
molten medium to create MHA plates. After five minutes of
plate solidification, a uniform swab of a 0.1% inoculum
suspension was made, and the inoculums were left to dry for
five minutes. A sterile disk measuring 6mm was filled with
varying concentrations of plant-mediated AgNPs. After five
minutes of allowing loaded disc to diffuse over medium's
surface, plates were then placed at 37°C for 24 hrs. A
measurement of inhibitory zone had been made at millimeter
scale at the conclusion of incubation period.

Antifungal study: The agar well diffusion method* was
used for antifungal study. For fungal cultures, SDA
(Sabouraud's dextrose agar) has been employed. Individual
fungal strains suspended within Sabouraud's dextrose broth
had been administered to culture medium. Wells around
8mm diameter had been created in agar. Fluconazole, at
dosage of Img/ml, served as positive control. Along fungal
plates were grown for 72 hrs at 37°C. Sizes of inhibitory
zones were measured.

Results and Discussion

Qualitative analysis: Investigation of phytochemical
constituents in the methanolic extract of Elacagnus conferta
was done by standard phytochemical screening tests. Results
indicated the existence of carbohydrates, terpenoids,
flavonoids, alkaloids, phenolic compounds, and steroids. As
per the literature, presence of phytochemical compounds in
plant extract has very good effect of cytotoxicity 2*. Due to
the presence of higher flavonoids, It may serve as an
antibacterial as well as antiseptic reagent. 2! Plants that
contain phenolic compounds provide antioxidant properties.
Terpenoid, phenolic component, as well as flavonoids
exhibit anti-helminthic properties, indicating that plant may
be utilized to address gastrointestinal issues and
hypertension.

Characterisation study of Elaeagnus conferta mediated
silver nanoparticles: UV-Visible spectra of E.Conferta
extract (Figure 1) showed the maximum absorbance at
354,408, 509, 534, 620 nm because of existence of
conjugated double bond compounds along with hetero
atoms. The absorbance at 620nm indicates chromophore
(chlorophyll). In FE.conferta, mediated AgNPs spectrum
(Figure 2) shows the maximum absorbance at 405nm,
validated by presence of distinct SPR (Surface Plasmon
Resonance). Maximum absorption is within range of 400—
500nm>2,

Figure 3 indicates FT-IR spectrum of E.Conferta. Spectrum
reveals the presence of phytocompounds with a functional
group like C-H, C=0, OH, C=C, as well as C=N. FT-IR
spectrum of E.conferta mediated AgNPs (Figure 4) reveals
presence of terpenoids as well as flavonoids in leaves
function as capping along with reducing agents for synthesis
of AgNPs. Phenolic compounds containing hydroxyl and
carboxyl responsible for metal-oxygen bond?.
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Fig. 1: UV-Visible absorption spectrum of E. conferta
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Fig. 3: FT-IR of Elaeagnus conferta
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Fig. 4: FT-IR of EC mediated AgNPs
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Fig. 6: SEM image of EC mediated AgNPs
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Morphology analysis: Biosynthesized AgNPs' crystal
structure had been ascertained utilizing XRD investigation
(Figure 5). 20 values for E.conferta mediated AgNPs were
determined to be 27.95°, 32.32°, 46.36°, 57.54°, 67.56°, and
76.93°, correlating to XRD planes (110),(111),(211),
(221),(013) and (311) depending on silver's face-centered
cubic structure. Mean crystalline size of nanoparticle
determined by Debye-Scherrer formula, Dp=[0.94 X £]/[Buxi
X CosOnki] was 22.17 nm. Some unassigned peaks were also
noticed and the sharp peaks obtained in the spectrum
indicate that the formed nanoparticles were stabilised by
capping agent'4.

Morphology study of biosynthesised silver nanoparticle is
displayed in figure 6 which confirms spherical shape of EC-
AgNPs. Elemental composition of silver (47.47%), oxygen
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(10.15%) was illustrated by EDAX analysis (Figure 7). High
intensity peak of silver was recorded near 3keV. Peaks of
some other elements like C, O, Cl, Mg, Cu were also
identified'®. TEM image (figure 8) clearly demonstrates that
biosynthesised silver nanoparticle’s shape was spherical and
particles are agglomerated?®’. Particle size was determined as
26.59nm.

Results of antimicrobial activity: The inhibitory potential
of EC-AgNPs against infection causing pathogens is shown
in figure 9 and values are recorded in table 1. It was observed
that EC-AgNPs show significant potential effect against
E.coli (Gram-negative bacteria), versus Staphylococcus
aureus (Gram-positive bacteria). The antifungal activity” of
AgNPs has been documented with effectiveness against
Candida albicans.

Ag
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Fig. 7: EDAX spectrum of EC mediated AgNPs
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Fig. 8: TEM image of EC mediated AgNPs
Table 1
% Composition of elements
Elements Intensity % weight
C 0.14 6.12
O 0.27 10.15
Cu 1.13 12.83
Mg 1.31 9.35
Cl 2.67 14.08
Ag 3.09 34.06
Ag 3.21 13.41
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Fig. 9: Zone of inhibition of EC mediated AgNPs on E.coli, S.aureus, C.albicans and A.niger

Table 2
Antimicrobial activity analysis
Organisms Control Concentration (ug/mL)
30 40 50 60
Escherichia coli 22 9 12 14 16
Staphylococcus aureus 21 11 14 16 19
Candida albicans 19 12 13 15 17
Aspergillus niger 18 8 11 13 15
Escherichia coli Staphylococcus aureus
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Fig. 10: Graphical Representation of Antimicrobial activity of EC mediated AgNPs against
a. E.Coli, b. S. aureus, c. C. albicans and d. A. niger
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A rich profile of phytocompounds in E.Conferta shows
cytotoxic effect and antimicrobial activity’>. The
concentration of plant extract and AgNO3z maintained at 1:10
ratio. Brown colour appeared during reaction clearly
indicated silver nanoparticles formation®. Different
parameters like nature of the nanoparticle formed, particle
size, crystallinity and surface area were determined by the
characterisation methods like UV-Visible, FT-IR, SEM-
EDAX, XRD, as well as TEM analysis. Maximum
absorption peak observed for biosynthesised silver
nanoparticle is 405 nm. In general, AgNPs shows
characteristic peaks between the range 400-480 nm’. The
surface morphology studies revealed the spherical shape of
EC-AgNPs. This is similar to previously reported results!!.
FT-IR spectrum of E.Conferta and EC-AgNPs confirming
functional groups of phytocompounds accountable for
formation of silver nanoparticle. Further, XRD analysis
demonstrated the crystal planes of silver's face-centered
cubic structure??,

On antimicrobial activity, EC-AgNPs demonstrated
significant efficacy against fungai (C. albicans) along with
Gram-positive bacteria (S.aureus)?. Candida species are
among the most prevalent pathogenic yeasts affecting
humans. However, treatment options for Candida infections
are restricted owing to advent of resistant strains, limited
availability of antifungal medications, and their high costs.
Thus, the use of AgNPs possesses a possibility for enhanced
treatment of Candida-related diseases®S.

Subsequent research ought to concentrate on explaining the
accurate mechanisms of action of these nanoparticles, as
well as conducting in vivo assessment to understand their
healing potential and safety profiles.

Conclusion

In summary, the effective production of AgNPs from
Elaeagnus conferta highlights their efficacy as powerful
antibacterial agents targeting resistant pathogens like S.
aureus and C. albicans. The characterization techniques
confirm structural integrity and properties regarding
produced nanoparticles, indicating their appropriateness for
medical uses. Current approach not only explains
antimicrobial capability of EC mediated AgNPs but benefits
from natural compounds present in plant extracts, offering a
safer and more sustainable solution.
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