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Nanotechnology is concerned with the creation and stabilisation of nanoparticles. The
biological method necessitates the creation of nanoparticles that are eaten by microorganisms
capable of digesting nanoparticles in various forms. The fungus Pestaloptiopsis breviseta is
used in this study to demonstrate the extracellular production of stable silver nanoparticles.
The fungal culture was isolated from a stable Catharanthus roseus (L) G.don leaf sample, a
common therapeutic plant. They were produced after the AgNO3 solution was employed to
treat the cell filtrate and the fungal mat at room temperature and in the dark. (1 mM). The cell
filtrate made silver nanoparticles that were between 171-378 nm in size, whereas the fungal
biomass was between 140-280 nm in size. The cell lines MCF-7 and A549 were likewise treated
with the silver nanoparticles made by the fungi. GraphPad Prism 5 software was used to track
the percentage of living cells for 24 and 48 hours at different concentrations of the MCF-7 and

A549 cell lines based on the IC50 value.
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Nanotechnology is the study of
nanoparticle creation and stability. Currently, there
is a continuing need to develop environmentally
safe nanoparticle production technologies. This
synthesis changed its focus from physical and
chemical processes to “natural” chemistry and
biological processes.! Nanoparticles can be
made in a number of ways, including by itching,
pyrolysis, and hydrothermal product synthesis.
It can also be made with the help of chemical
rays and biological processes. The biological
method entails synthesising nanoparticles with
microorganisms that are capable of processing
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nanoparticles of various shapes and sizes.
Several inorganic nanoparticles with well-defined
chemical composition, scale, and form have been
manufactured utilising various microorganisms,
and their applications have been investigated in a
wide range of cutting-edge technical fields.

Microorganisms biosynthesize
nanoparticles by capturing target ions in their
environment and then converting the metal ions
into the metal product using enzymes produced
by cell activity. Based on where the nanoparticles
are created, it may be divided into intracellular
synthesis and extracellular synthesis.>>.
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AgNPs are a very important type
of nanoparticle in both Nanotechnology and
Nanomedicine. The silver nanoparticles serve
as an excellent weapon against a wide range of
dangerous germs, and scientists are looking at
both chemical and biological ways to make them®.
Specific microorganisms have been identified as
reducing Ag+ ions to generate silver nanoparticles,
the bulk of which are spherical® .

Biogenic synthesis of nanoparticles can be
performed using organisms such as bacteria, fungi,
and plants, or the byproducts of their metabolism,
which act as reducing and stabilizing agents®.
These nanoparticles are capped with biomolecules
derived from the organism used in the synthesis,
which can improve stability and may present
biological activity®. Biogenic synthesis is relatively
simple, clean, sustainable, and economical, and
provides greater biocompatibility in the uses of
nanoparticles!'.

During the production of metal
nanoparticles, a champignon exposes the fungal
mycelium to a metal salt solution, prompting
the fungus to create enzymes and metabolites in
order to live. During the process of making metal
nanoparticles, a champignon exposes the mycelium
of fungi to a metal salt solution. This makes the
fungus create proteins and compounds in order to
stay alive. Through the action of an extracellular
enzyme and fungal metabolites, harmful metal ions
are changed into stable metal nanoparticles that are
not poisonous. When fungi were utilized, AgNPs

were made as a film, made in solution, or built up on
the cell surface®!!'>13, Microbes like bacteria and
fungus are used to get rid of toxic metals. Recently,
these microbes were found to be nanofactories that
are safe for the environment.'* Several studies have
shown that nanoparticles of silver'>?° and gold?!
may be made from microorganisms.
Pestaloptiopsis breviseta, a fungus,
is used in this study to demonstrate the surface
manufacture of constant silver nanoparticles.
Researchers previously employed this fungus to
make Taxol, an anti-cancer chemical?’. The fact
that silver nanoparticles could be generated with
endophytic fungus biomass and aqueous extract
adds to the relevance of this study. To the best of our
knowledge, the biomass of this species has never
been employed in the creation of nanoparticles.

MATERIALS AND METHODS

Preparation of the extract

A strong leaf sample of Catharanthus
roseus (L) G.don-a traditional medicinal plant—was
used to isolate the fungal culture. Under running
tap water the leaf Samples were cleaned and then
air-dried. Surface sterilization was conducted with
minor modifications according to the Suryanarayan
and Thennarasan (2004) and Schulz et al. (1993)
procedures®2*, Endophytic fungal colonies from
leaf segments were monitored daily in Petri plates.
Hyphae emerging from the plant material were

Fig. 1. (a) AgNO3: Representation of the silver nanoparticle synthesis process using silver nitrate (AgNO3) as
the precursor. (b) Fungal Extract: Depiction of the steps involved in silver nanoparticle synthesis using the fungal
extract as a reducing and capping agent. (c) Synthesized Silver NPs: Illustration showcasing the resulting silver
nanoparticles (Ag NPs) obtained through the reduction of AgNO3 using Pestaloptiopsis breviseta-derived fungal
extract, highlighting their formation and stability
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moved to other plates after several days, incubated
again for 10 days, and regularly tested for culture
purity. The isolated endophytic fungi (front and
reverse side of the fungal colony) were classified
according to their macroscopy and microscopic
characteristics such as the morphology of fruiting
structures and spore morphology.

The fungus was inoculated (roughly 3
mm in diameter) for 48 hours at 25 °C in an orbital
shaker at 120 rpm in 250 ml Erlenmeyer flasks
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Fig. 2. Cell filtrate UV spectra — Pestaloptiopsis
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containing 100 cc potato dextrose broth. Mycelial
biomass was filtered after incubation, washed with
sterile distilled water in order to remove medium
components, resuspended in 100 ml distilled water,
and incubated at 25 °C. Whatman paper was used
to filter the suspension after 24 hours. The cell
filtrate was treated with 1 mM AgNO3 in the dark
at room temperature. In a 100 rpm shaker, wet
fungal biomass was combined with 100 cc of ImM
AgNO3 for 120 hours.
Characterization of nanoparticles

The biosynthesis of P. breviseta
nanoparticles was subjected visual characterization.
Absorption tests for the extract were performed
on the Perkin Elmer spectrophotometer. The
instrument has been set to scan mode and the
absorption spectrum in the 400-800 nm wavelength
range. Perkin Elmer Spectrum One FT-IR used
globar and mercury vapor lamp sources, KBr
and Mylar beam splitters, a sample chamber, and
detectors. This instrument covers the entire area
from 400- 4000 cm'. Used for characterizing peaks
and their functional groups. The peak values were
recorded. The silver nanoparticle synthesized with
Fungi was allowed to dry completely for SEM,
and well-grounded into a powder. Normally the
specimen needs to be fully dry. As the specimen
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Fig. 3. Oxidized biomolecule FTIR band peaks during AgNPs production
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is at high vacuum, the survival and stabilization of
living cells, tissues, and entire soft-species typically
involve chemical fixation. Fixing is normally
achieved by incubating a buffered chemical
fixative, such as glutaraldehyde, in a solution. This
then dehydrates the set tissue®.

To test the cytotoxicity using MTT assay,
the synthesized silver nanoparticle extract was
treated against human breast and lung cancer
cell lines®. The cells were placed separately at
a concentration of 1 to 10° cells / well in 96 well
plates. Using 100 il of serum-, cells were washed
twice after 24 h and starved at 37 UC for an hour.
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Cells were treated for 24 hours with a particular test
compound after starvation. Following the treatment
cycle, serum-free media containing MTT (0.5 mg/
ml) was aspired and incubated in a CO, incubator
for 4 hours at 37 °C.

Following the removal of MTT-
containing medium, 200 il PBS washed the cells.
Pipetting mixed 100 il of DMSO to dissolve the
crystals. A microplate reader detected purple-blue
formazan dye absorption at 570 nm (Biorad 680).
GraphPadPrism5 computed cytotoxicity.

Percentage of cell viability = A570 of
treated cells / A570 of control cells x 100%.
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Fig. 4. Fungal Mat-Derived Silver Nanoparticles Characterization. Scanning electron micrographs depicting
silver nanoparticles produced by the fungal mat of Pestaloptiopsis breviseta. Images captured at magnifications
of (A) 5.00 kx, (B) 250x, and (C) 25.0 kx. Panel (C) illustrates the size distribution of silver nanoparticles,
ranging from 117 to 125 nm.
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Fig. 5. Cell Filtrate-Derived Silver Nanoparticles Visualization
Scanning electron micrographs showcasing silver nanoparticles synthesized from Pestaloptiopsis breviseta cell
filtrate. Microscopy images taken at magnifications of 10x, 15x, and 30x. Panel (C) presents a size distribution
analysis, indicating silver nanoparticle sizes spanning 173 to 378 nm
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RESULTS

The study focused on the synthesis of
silver nanoparticles using the fungus P. breviseta.
The researchers compared water-based extracts as
positive controls and unfiltered pure silver nitrate
as negative references. Both the fungal mat and
the cell filtrate were exposed to 1 mM AgNO, in
the dark at room temperature. The resulting color
change to yellow or dark brown in the fungal mats
and cell filtrates indicated the formation of silver
nanoparticles through plasmon surface vibrations?’.

The control group showed no color change under
similar conditions (Fig. 1).

Using a UV-Vis spectrophotometer, the
optical properties of the fungal cell filtrate were
examined. After adding 1 mM AgNO,, a peak
absorption at 420 nm was observed, suggesting
the presence of silver nanoparticles (Figure 2).

The researchers analyzed the fungal cell
filtrate using FT-IR spectroscopy to identify potential
bioactive compounds that could be interacting with
silver and contributing to nanoparticle formation
and stability. This was an attempt to identify the

Fig. 6. Cytotoxicity Assessment of Fungal Extract-Synthesized Silver Nanoparticles on MCF-7 and A549 Cells.
Evaluation of the cytotoxic effects of silver nanoparticles synthesized from Pestaloptiopsis breviseta extract on
different cell lines: (A) Vero cell line, (B) MCF-7 cell line, and (C) A549 cell line. The concentration used for the
analysis was 100 ig/ml.
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Fig. 7. Sample cytotoxicity in MCF-7 and A549 cells at 100 g/ml for 24 and 48 hours.
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“capping substance.” Bioactive compounds often
exhibit distinct infrared absorption patterns, such as
the amide interactions found in protein amino acid
residues, which produce characteristic fingerprints
in the infrared spectrum (Fig. 3). Peaks associated
with unbound OH and NH groups were identified
at 3380, 3300, and 3467, while the peak at 2140
indicated an increase in aromatic CH bonds. Peaks
at 1965 suggested unsaturation, 1643 indicated C-C
stretching, 710 implied C-ClI stretching, and 646
signified -C C-H: C-H bending.

The size of the silver nanoparticles was
investigated using scanning electron microscopy.
The nanoparticles produced by the cell filtrate
ranged from 171 to 378 nm, while those from the
fungal biomass were smaller, ranging from 117 to
125 nm (Fig. 4). Despite their relatively large size,
the cell filtrate-generated nanoparticles exhibited
significant cytotoxicity when tested on human
cancer cell lines. Both MCF-7 and A549 cell lines
were exposed to silver nanoparticles produced by
the fungus cells. Cell viability analysis using Graph
Pad Prism 5 revealed that higher nanoparticle
concentrations led to greater cytotoxicity. This
analysis was conducted over 24 and 48 hours
(Fig. 6), and the results demonstrated a clear
concentration-dependent cytotoxic effect (Fig. 7).

DISCUSSION

The use of fungi for the synthesis of silver
nanoparticles has gained considerable attention
in recent years due to the eco-friendly and cost-
effective nature of the process. In this study, the
fungus P. breviseta was used for the synthesis of
silver nanoparticles, and the results showed the
formation of nanoparticles with sizes ranging from
117 to 378 nm. The nanoparticles exhibited high
cytotoxicity when tested on human cancer cell
lines, indicating their potential as a therapeutic
agent against cancer.

The high cytotoxicity of silver
nanoparticles has been demonstrated in several
previous studies. For instance, a study showed
that silver nanoparticles synthesized by the fungus
Verticillium sp. were highly cytotoxic against human
lung cancer cells*®. Another study by demonstrated
the cytotoxicity of silver nanoparticles synthesized
by the fungus Aspergillus flavus against human
breast cancer cells®"

The exact mechanism by which silver
nanoparticles exert their cytotoxic effects is not
fully understood, but it has been suggested that
they induce oxidative stress and disrupt cellular
processes such as DNA replication and protein
synthesis®’. Additionally, the large size of the
nanoparticles synthesized in this study may
contribute to their cytotoxicity, as larger particles
have been shown to have greater toxicity than
smaller particles®'.

Despite the high cytotoxicity of silver
nanoparticles, their potential as a therapeutic agent
against cancer cannot be ignored. Several studies
have shown that silver nanoparticles have selective
cytotoxicity against cancer cells while sparing
normal cells. This selectivity may be due to the
higher metabolic activity and greater susceptibility
of cancer cells to oxidative stress compared to
normal cells*

CONCLUSION

Instead of using complex chemical
or physical methods, biologically produced
nanoparticles can be used instead. SEM analysis
confirmed that P. breviseta in this work formed
nanoparticles with sizes ranging from 171-378
nm, and that the silver nanoparticles in the fungal
biomass had sizes between 140 and 280 nm.
Mycelial biomass nanoparticles and taxol-fungus
cell filtrate have not been reported on in the
literature before. More research at the molecular
level is needed to use these nanoparticles to develop
a broad-spectrum antibiotic.
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