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ABSTRACT

The current work uses the aqueous fruit extract of Ficus cariaca as a reducing agent to explore the antibacterial,
catalase, anticancerous, and antioxidant activities of silver nanoparticles synthesized by an environmentally friendly
approach of green biosynthesis. This research uses visual color change to characterize the biosynthesised AgNPs;
SEM analysis were carried out to characterize the average size of AgNPs, which ranged from 46.65 nm to 73.75 nm;
and UV-Vis spectroscopic examination reveals a high absorbance band at 450 nm respectively. Antibacterial activity
were determined against common bacterial strains using the agar disc diffusion method. DPPH, ABTS, and SOD
assays were used to determine the antioxidant property. MTT assays were used to test the anticancerous property.
The Ficus fruit may eventually be utilized for therapy or to prevent oxidative stress-related disorders, some types of
cancer, and nanobiomedical applications due to its high concentration of plant-based phytoestrogens and/or natural

antioxidants.
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INTRODUCTION

Since ancient times, silver products have been used to
prevent and treat a wide range of illnesses, most notably
infections, due to their widely recognized bactericidal
and inhibitory properties as well as their broad spectrum
of antimicrobial activities. The nanoparticles (NPs) and
nanoproducts with their unique size-related physico-
chemical properties that set them apart from larger
matter made it be widely used in many fields where
silver  nanoparticles  (AgNPs), among  other
nanomaterials, have become the industry standard for
nanotechnology products (Reidy et al, 2013).
Numerous uses for nanosilver have been found in
consumer goods, ranging from soaps, food, water
treatment to the disinfection of medical equipment and
household appliances. A variety of synthesis techniques
have been used to meet the need for AgNPs.
Conventional physical and chemical techniques often
appear to be highly costly and dangerous compared to
biosynthesis of AgNPs (Gurunathan et al., 2015).
Remarkably, biologically produced AgNPs exhibit high
stability, solubility, and yield (Gurunathan et al., 2009)
Reduction is the primary reaction that occurs during the

process of nanoparticle biosynthesis. Therefore,
scientists used plant extracts (phytochemicals)(Johnson
and Prabu, 2015) and microbial enzymes to create
nanoparticles at a lower cost. They are often in charge of
reducing metal compounds into their corresponding
nanoparticles due to their reducing or antioxidant
properties (Veerasamy et al., 2011). Utilizing plants to
synthesis nanoparticles can have advantages over other
biological processes because it can be appropriately
scaled up for large-scale production of nanoparticles in
non-aseptic conditions. Numerous analytical techniques,
such as X-ray diffractometry (XRD), Fourier transform
infrared spectroscopy (FTIR), ultraviolet visible
spectroscopy (UV-vis spectroscopy), dynamic light
scattering (DLS), scanning electron microscopy (SEM),
transmission electron microscopy (TEM), and others,
have been used to assess the properties of synthesized
nanomaterials. (Sapsford et al., 2011). Here, we describe
the green synthesis of silver nanoparticles using a cell-
free aqueous extract of ficus fruit to lower the silver ions
in a silver nitrate solution as it acts as a reducing and
stabilizing agent. The synthesis of silver nanoparticles
(AgNPs) was examined using SEM, UV absorption
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techniques, visual examination (colour change), and
catalase activity, antibacterial and anticancer properties
were studied.

MATERIALS AND METHODS

Preparation of Ag NPs

The fruit from Ficus carica was obtained and silver
nitrate (AgNO3) was acquired. All of the aqueous
solutions were made with double-distilled deionized
water. Fresh Ficus Carica fruits were thoroughly cleaned
with distilled water before being finely ground into a
wet paste using a mortar and pestle. This was mixed
with 100 ml of DI water and allowed to stand for two
days in a dark area at room temperature. Whatman paper
No | was used to filter the light-yellow colored extract
and used for Ag NPs synthesis and stored at 4 °C for
further experiments

Synthesis of AgNPs

About 5 g of ficus fruit extract was diluted with 10 ml of
dimethyl sulfoxide (DMSO) for the green biosynthesis
of AgNPs. A magnetic stirrer was used to stir this with
200 ml of 1 mm AgNO3 until the color changes from
yellow to dark orange to brown.

UV-Vis spectroscopy

The biogenic synthesis of AgNPs was monitored
periodically by UV-Vis spectroscopy. All spectra were
collected by scanning from 350 to 500 nm ranges. All
spectra were corrected against the background spectrum

of water as reference. The most useful method for
evaluating metal ion reduction based on optical
characteristics known as surface plasmon resonance
(SPR) is UV Vis spectroscopy (Alzoubi et al., 2023).

Field emission scanning electron microscopy (FE-
SEM) analysis

With the help of a field emission SEM, morphological
and structural examinations were conducted to
characterize the size and shape of the silver nano
particles synthesized by the green biosynthesis from the
ficus extract.

Antioxidant assay

DPPH Assay

Using the stable radical DPPH, the free radical
scavenging activity of AgNPs was evaluated. For DPPH
assay (Molyneux, 2004) Aliquot 3.7 ml of absolute
methanol in all test tubes and 3.8ml of absolute
methanol was added to blank.100ul of BHT was added
to tube marked as standard and 100ul of respective
samples were added to all other tubes marked as tests.
200l of DPPH reagent was added to all the test tubes
including blank. Test tubes were incubated at room
temperature in dark condition for 30 minutes. The
absorbance of all samples was read at 517nm. Using the
following formula, the percentage of inhibition
representing the free radical scavenging activity was
calculated.

% Antioxidant activity = (Absorbance at blank) - (Absorbance at test) x 100

(Absorbance at blank)

ABTS Assay

For ABTS Assay(Re et al., 1999) the reaction was
initiated by the addition of 1.0 ml of diluted ABTS to 10
ul of different concentration of the sample and 10pl of

methanol as control. BHT was used as standard. The
absorbance was read at 734 nm and the percentage
inhibition was calculated. The % inhibition was
calculated according to the equation.

ABTS scavenging activity (%) = (Ao — A1) /Ao X100

Where, Ao is the absorbance of the control, and A is the
absorbance of the sample.

Assay Of Superoxide Dismutase(SOD) (Kakkar et al.,
1984)

The assay mixture contained 1.2 ml of Sodium
pyrophosphate buffer, 0.1ml of PMS, 0.3ml of NBT, 0.3
ml of the enzyme preparation and water in a total
volume of 2.8ml. The reaction was initiated by the
addition of 0.1ml of NADH. The mixture was incubated
at 300c for 90 seconds and arrested by the addition of
0.1ml of glacial acetic acid. The reaction mixture was
then shaken with 4.0ml of n-butanol, allowed to stand
for 10 minutes and centrifuged. The intensity of the
chromogen in the butanol layer was measured at 560nm
in a spectrophotometer (Genesys 10-S, USA). One unit

of enzyme activity is defined as the amount of enzyme
that gave 50 % inhibition of NBT reduction on one
minute.

Colorimetric Assay

The activity of Catalase was determined by the method
of (Sinha, 1972). Dichromate in acetic acid was
converted to per chromic acid and then to chromic
acetate, when heated in the presence of H202. The
chromic acetate formed was measured at 620nm. The
Catalase preparation was allowed to spit H202 for
various periods of time. The reaction was stopped at
different time intervals by the addition of dichromate-
acetic acid mixture and the remaining H202 as chromic
acetate was determined calorimetrically.

Antibacterial Assay
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The agar disc diffusion assay was used to evaluate
AgNPs' antibacterial activity. Strains used in this study
were gram positive bacteria’s such as Staphylococcus
aureus, Bacillus subtilis, gram negative bacteria’s such
as Escherichia Coli, Klebsiella pneumoniae and
Salmonella enterica. Using sterile cotton swabs, the
above said bacterial species were inoculated on Mueller
Hinton Agar medium, and different AgNPs
concentrations were loaded onto the sterile plate. For
comparison, ampicillin was used as a positive standard.
The inoculated plates were covered with dried discs,
which were then incubated at 37°C overnight. The
diameter of the zone of inhibition surrounding the disc
was measured to determine the antibacterial activity.

Cell culture

MCEF 7 cell line was obtained from National Centre for
Cell Sciences, Pune (NCCS). The cells were maintained
in DMEM supplemented with 10% FBS, penicillin (100
pg /ml), and streptomycin (100 pg/ml) in a humidified
atmosphere of 50 pg/ml CO2 at 37 °C.

Cytotoxic Assay (MTT)

The fruit extract mediated silver nanoparticles was
tested for its cytotoxic effect using dimethyl thiazolyl
tetrazolium bromide (MTT)assay(Mosmann, 1983) on
MCF 7 cell line . Approximately (1 x 105/well) cells
that were incubated in 24-well culture plate for 24 hours
of incubation at 37°c in 5% CO2 was treated with
AgNPs of varying concentrations while the control
culture was treated with DMSO and incubated for 24
hours and then 100ul/well (Smg/ml) of 0.5% 3-(4,5-
dimethyl-2-thiazolyl)-2,5-diphenyl--tetrazolium
bromide (MTT) was added to each well and further
incubated for 4 h. Later 1 ml of DMSO was added to
each well. Measurements were performed and the
concentration required for a 50% inhibition (IC50) was
determined graphically. The % cell viability was
calculated using the following formula:

% Cell viability = AS570 of treated cells /
A570 of control cells x 100

Graphs are plotted using the % of Cell Viability at Y-
axis and concentration of the sample in X-axis. Cell
control and sample control is included in each assay to
compare the full cell viability assessments.

RESULTS AND DISCUSSION

Synthesis of silver nanoparticles

The silver nanoparticles were efficiently synthesized
from F. fruit extract with lmm Ag NPs containing
solution at room temperature. About 5 g of ficus fruit
extract was diluted with 10 ml of dimethyl sulfoxide
(DMSO) for the green biosynthesis of AgNPs. A
magnetic stirrer was used to stir this with 200 ml of 1
mm AgNO3 until the color changes from yellow to dark
orange to brown. AgNPs formation was indicated when
the reaction mixture's color changed from light yellow
to orange-brown (Fig. 1). The control solution without
FC extract didn't show this color change.

Characterization of silver nanoparticles

The silver nanoparticles synthesized using green bio
synthesis was confirmed by uv vis spectroscopy which
show a peak at 450nm, demonstrates that the bioactive
substances found in the ficus fruit extract are more
effective in producing silver nanoparticles(Fig. 2).

SEM Analysis

The morphology of the silver nanoparticles was
examined using scanning electron microscopy (Vega 3
Tescan), and pictures were produced at 30 kV. The
generated silver nanoparticles had a spherical shape,
which ranged in size from 46.65 nm to 73.75 nm, were
distributed uniformly throughout the colloidal mixture,
based on SEM images (Fig 4).

Antioxidant activity
DPPH assay

The results of DPPH assay confirm the antioxidant
property of AgNP and the percentage of DPPH free
radicle scavenging activity of the synthesized AgNPs of
varying concentration were studied and given in
(table.1; Fig.8)

Table.1 DPPH Activity of synthesised AgNP

S.NO Concentration (ng/ml) 0.D DPPH %
1 200 0.551 9.37
2 400 0.441 27.46
3 600 0.346 43.09
4 800 0.245 59.70
5 1000 0.146 75.98

Control: 0.608
ABTS assay

ABTS decolorization assay involves the generation of
the ABTS+ chromophore by the oxidation of ABTS with
ammonium persulphate. It is applicable for both
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hydrophilic and lipophilic compounds. The scavenging
activity of the synthesized AgNPs on ABTS radical

action were measured and given in the following
table.2; Fig.7.

Table.2 ABTS Activity of synthesised AgNP

S.NO Concentration (ng/ml) 0.D ABTS activity (%)
1 200 0.419 15.18
2 400 0.361 26.92
3 600 0.294 40.48
4 800 0.224 54.65
5 1000 0.156 68.42

Control : 0.494
ASSAY OF SUPEROXIDE DISMUTASE

The assay of SOD is based on the inhibition of the
formation of NADH-phenazine methosulphate-nitrobue

tetrazolium formazon. The colour formed at the end of
the reaction can be extracted into butanol and measured
at 560nm.The results are calculated and given in table 3
and Fig.10.

%INHIBITION = Assonm 0of blank - Assonm 0f test / Assonm 0f blank X100
Table.3 SOD Activity of synthesised AgNP

S.NO. Concentration (ng/ml) OD value AVERAGE %
1 200 0.213 17.76
2 400 0.182 29.72
3 600 0.144 44.40
4 800 0.111 57.14
5 1000 0.076 70.65

Control: 0.259
Colorimetric assay

To 0.9ml of phosphate buffer, 0.lmL of supernatant of
20% homogenate of tissue extract and 0.4mL of
hydrogen peroxide was added. The reaction was arrested

after 60 seconds by adding 2.0mL of dichromate-acetic
acid mixture. The tubes were kept in boiling water bath
for 10 min, cooled and the colour developed was read at
620nm.Catalase activity was expressed as mol of
H>Oxconsumed/min/mg of protein.(table 4, fig 9)

Table.4 Catalase Activity of synthesised AgNP

S.NO. Concentration OD VALUE CATALASE (H202consumed/min)
1 200 0.189 1.488
2 400 0.240 1.889
3 600 0.301 2.370
4 800 0.346 2.724
5 1000 0.401 3.157

Antibacterial Activity

It has been shown that Ag-NPs work well as a broad-
spectrum antibiotic against both Gram-positive and
Gram-negative bacteria (Marambio-Jones and Hoek,

2010).Furthermore the nanoparticle syntheses by green
route are found to be highly effective against multi-drug

resistant human pathogenic bacteria. Antibacterial
activity of silver nanoparticles against the earlier
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mentioned gram positive and negative bacteria were
investigated and compared with the standard drug. The

zone of inhibition was observed and given in table 5.

S.No STRAIN CONTROL SILVER NANOPARTICLE
Standard 1000 pg 750 pg 500 pg
Culture (20pl) (20ul) (20ul) (20ul)
1 Staphylococcus 15 10 7 i
aureus
2 Bacillus subtilis 51 33 27 27
3 Escherichia Coli 15 10 7 7
4 Klebsiella 18 17 17 9
pneumoniae
5 Salmonella enterica 11 7 - -

Table.5 Antibacterial Activity of control and AgNP at different concentrations.

Anticancerous Activity

The  silver  nanoparticles induced  numerous
morphological alterations against MCF 7 cells at 36 h
incubation, however there is no such alterations were
seen in untreated cells (Fig.5). The cytotoxic capability
of silver nanoparticles by green synthesis was assessed at

varying concentrations (7.8 to 1000 pg/ml) against the
triple positive breast cancer cells. According to our
findings, MCF 7 cells showed increased cytotoxicity
when exposed to varying concentrations of silver
nanoparticles in a dose dependent manner (Table 6)

S.No Con(;egl;g?)ﬁon Abigl]’;')"ce Average |  Cell Viability (%)
1 1000 0.151 | 0.152 | 0.151 | 0.151 18.55
2 500 0210 | 0213 | 0211 | 0211 25.92
3 250 0272 | 0270 | 0274 | 0272 33.41
4 125 0.334 | 0336 | 0332 | 0334 41.03
5 2.5 0.396 | 0.399 | 0.393 | 0.396 48.64
6 312 0.458 | 0.459 | 0.458 | 0.458 56.26
7 15.6 0.519 | 0.519 | 0.518 | 0.518 63.63
8 78 0.578 | 0.575 | 0579 | 0577 70.88
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9 Cell control

0.814

100

Table.6 Anticancerous Activity of synthesized AgNP against MCF 7 cells

CONCLUSION

The silver nanoparticles were successfully produced
by green biosynthesis using ficus fruit extract and its
synthesis is confirmed by uv vis spectroscopy where
the peak was observed at 450nm. The antioxidant
property of the green biosynthesized AgNPs were
measured by DPPH , ABTS , FRAP analysis and
colorimetric assay and SOD assay and their results
collectively conclude that the silver nanoparticle is a
brilliant antioxidant. The shape and size of the
nanoparticles produced was recorded ranges between
46-74 nm using SEM analysis. this study concludes
that green biosynthesis of silver nanoparticles is a
effective and ecofriendly method for pharmaceutical
and medical applications as these AgNPs show
antibacterial against Klebsiella pneumoniae and
Bacillus subtilis and was very much effective against
the triple positive breast cancer (MCF7) cells as it
exhibits anticancerous activity. These nanosilver can
be used in therapy after critical examination of
toxicity of the AgNPs

FIGURE CAPTIONS:

Fig.1. visual confirmation — color change from
yellow to brown indicating formation of silver
nanoparticles

Fig.2. UV-Vis spectrum analysis of AgNPs
Fig.3. Antibacterial activity of AgNPs

Fig.4. SEM image of AgNPs reduced by the fruit
extract of Ficus

Fig.5. MTT Assay of AgNPs.

Fig. 6. Image of MCF7 Cells (Control and treatment
with varying concentration of AgNPs.

Fig. 7. ABTS Assay
Fig. 8. DPPH Assay

Fig. 9. Colorimetric Assay

Fig. 10. SOD Assay

FIG -1 visual confirmation (A) aqueous fruit extract (B) 1 mm silver nitrate solution after reaction with ficus fruit
extract for 24 hours
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UV -VIS SPECTROSCOPY

290 310 330 350 370 390 410 430 450 470 490 500 510
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FIG — 2 The synthesized AgNPs showed absorbance spectra at 450 nm in UV -VIS spectroscopy

1JDDT, Volume 16 Issue 6s, 2026 Page 710



Green synthesis of nanosilver using Ficus carica fruit extract -screening of its antioxidant, catalase, antibacterial and
anticancerous activity

FIG — 3 Antibacterial activity of biosynthesized silver nanoparticle against (a) Klebsiella pneumoniae (b) Bacillus
subtilis (c) Salmonella enterica (d) Escherichia Coli and (e) Staphylococcus aureus
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FIG — 4 SEM analysis of green biosynthesized AgNPs showing spherical morphology
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Cell Viability (%)

@0 oo + 353 0O 0 ~ 0O T

N ) ) o > N

Concentratio

Q Q
Q Q
QO 5

FIG - 5 MTT Assay of AgNPs

Control cells 7.8 ng/ml

1000 pg/ml 62.5 pg/ml

FIG — 6 MCF7 cells upon treatment with different concentrations of sample
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FIG — 7 ABTS activity of synthesized AgNP
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FIG — 9 Catalase activity of synthesized AgNP on increasing concentration
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FIG — 10 SOD activity of synthesized AgNP
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