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Abstract: Recent advances in nanoscience and nanotech-
nology have revolutionized the medical field, particularly
in the treatment and prevention of disease. Silver nanopar-
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ticles (AgNPs) are considered one of the best supreme and
most important nanomaterials with a variety of compul-
sive nanomaterial having diverse array of multifunctional
bioapplications. The current study focuses on the green
biosynthesis of AgNPs using polysaccharides extracted
from Olea europaea leaves. The synthesized AgNPs were
thoroughly analyzed and characterized using various spec-
troscopic and microscopic techniques including, UV-Vis
spectroscopy, Fourier transform infrared spectroscopy
(FTIR), X-ray diffraction, Energy dispersive X-ray (EDX),
and Scanning electron microscopy (SEM). The absorption
peak at 440 nm showed a high plasmon resonance band,
confirming the formation of green AgNPs by the reduction
of Ag" ions to Ag’. FTIR analysis showed the appearance
and extension of different functional groups. The results of
EDX and SEM confirmed the synthesis of AgNPs with sphe-
rical shape, crystalline structure, and an average size of
64.42nm. The biosynthesized AgNPs possessed improved
antimicrobial activities, indicating the importance of bio-
synthesized NPs in the pharmaceutical industry. In addi-
tion, the biosynthesized AgNPs were biocompatible and
exhibited anti-inflammatory activity (86.29%), almost similar
to that of a standard drug (87.78%) at a concentration of
500 uL/mL. The polysaccharides obtained from O. europaea
could be considered as effective reducing agent, leading to an
environmentally friendly synthesis of stable and biologically
important AgNPs with a wide range of applications.

Keywords: AgNPs, biosynthesis, Olea europaea, polysac-
charides, spectroscopic analysis
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1 Introduction

Nanobiotechnology is a new field in medicine in which
nano-sized materials are used for targeted cell or tissue-
specific medicinal interventions. The goal of nanotech-
nology is the development and application of methods to
produce nanosystems that can interact at the molecular
level with high specificity to achieve maximum therapeutic
effects with minimal adverse effects [1]. Nanotechnology
has emerged as the most important tool in the bioproduc-
tion process of metallic nanoparticles (MNPs). Over the
past decades, nanotechnology has made several advances.
Compared to other sectors, the importance of this tech-
nology in agricultural research is relatively new. The use
of nanoparticles (NPs) as nano-fertilizers plays an impor-
tant role in successful crop production. Used in the appro-
priate concentration, these nano-fertilizers significantly
increase plant growth, crop yield, and plant tolerance [2].
Nowadays, new applications with great technological poten-
tial are still being discovered. In the nanoworld, the motto is:
smaller size with greater potential. This has led to the crea-
tion of NPs in various sizes and shapes.

Due to their small size, large surface area, and other
important and unique features, NPs have attracted consid-
erable attention especially in the field of medicine [3]. The
synthesis of metal NPs has attracted great interest in the
last decade due to their wide range of applications, including
crop production [4], antioxidants [1], bio-imaging, diagnos-
tics, bio-sensing, gene therapy, antimicrobials [5,6], and antic-
ancer drugs [7]. Compared to conventional drugs, the higher
biocompatibility of NPs ensures site-specific delivery,
increasing the efficiency of therapeutics while reducing
adverse side effects. Within metal and metal oxide NPs,
Silver nanoparticles (AgNPs) have received meticulous
attention due to their wide range of biological applications,
including anticancer, antimicrobial activity [8,9], antioxi-
dant [10], and medical imaging [11,12].

Several physical and chemical processes can be used to
synthesize AgNPs. However, the high production costs and
toxicity concerns associated with the above methods paved
the way for a highly affordable, reliable, and environmen-
tally friendly green synthesis process [13-17]. In green
synthesis, different plant extracts are used as reducing
and stabilizing agents to synthesize the AgNPs [18-21].
Although several studies have been reported on the green
synthesis of AgNPs using different plant parts, Rehman
et al. [22] synthesized AgNPs using Delphinium uncinatum
root and stem extract and investigated its antioxidant,
enzyme inhibitory, cytotoxic, and antimicrobial potential
[22]. In a study by Widatalla et al. [23], green tea leaf
extracts were used to synthesize AgNPs. UV-Vis spectroscopy
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and Fourier transform infrared spectroscopy (FTIR) were
used to analyze the synthesized AgNPs [23].

Antibiotic resistance is a serious public health problem
in both emerging and industrialized countries. Antibiotic
treatment is severely compromised by the increasing pre-
valence of diseases that are resistant to many drugs [3,7].
Therefore, it is important to look for other sources of anti-
microbial agents, such as plant-based nanomaterials, which
contain a variety of bioactive elements that have been
shown to have therapeutic properties [7]. It is now widely
recognized that the development of environmentally
friendly methods for the production of MNPs is an impor-
tant advance in development. The antibacterial activity of
green synthesized AgNPs was evaluated by Widatalla et al.
[23]. Khader et al. [24] synthesized AgNPs from Phoenix
dactylifera L. seed extract and evaluated in vitro anti-
inflammatory, anti-arthritic, and anti-proliferative activ-
ities without using additional stabilizing or capping agents
[24]. Sivakumar et al. [25] documented the eco-friendly
method of synthesizing AgNPs from the leaf extract of
Andrographis macrobotrys Nees. Moreover, a range of bio-
logical activities were investigated including antibacterial,
antioxidant (DPPH and ABTS), cytotoxic (using lung cancer
(A549) cell lines), and anti-inflammatory (albumin dena-
turation and HRBC membrane) [25]. Naik and David [26]
performed biosynthesis of AgNPs using Caesalpinia bondu-
cella (L.) Fleming leaf extract. The biosynthesized AgNPs
were tested for their anti-inflammatory properties using a
protein denaturation technique. The anti-cancer efficacy
against MCF-7 cells was tested using the MTT assay [26].

The use of medicinal and aromatic plants has increased
significantly in recent years, both as traditional remedies
and as raw materials for the cosmetics and pharmaceutical
industries. The evergreen olive tree (0. europaea) is highly
valuable as it is one of the several medicinal plants that
have been used for hundreds of years and are rich in
phenols with beneficial bioactive properties [27]. The
olive leaf is naturally resistant to assault by microbes
and insects, and the antibacterial effect of the chemicals
contained in the olive fruit and olive oil has been the
subject of numerous scientific studies. Olive leaves, with
their antibacterial characteristics, have long been used in
traditional medicine as a means of treating fever and
overcoming infections [11]. The biosynthesis of NPs from
medicinal plants has recently gained interest due to
numerous advantages, including a more environmentally
friendly and cost-effective approach. The biosynthesis
approach offers the possibility of overcoming the pro-
blem of using stabilizer agents to avoid NP aggregation.
A range of biological agents have been effectively used in
the biosynthesis of NPs, including algae, fungi, enzymes,
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bacteria, polysaccharides, oligosaccharides, DNA, and human
cell lines [28].

The aim of this study was to synthesize AgNPs using
the olive plant through a low-cost and green technology
protocol. The green synthesized AgNPs were thoroughly
characterized by several spectroscopic and microscopic
techniques and their antimicrobial and anti-inflammatory
potential was evaluated.

2 Materials and methods

2.1 Plant collection and extraction

The leaves of O. europaea were collected and dried at room
temperature in the shade and then mechanically ground. The
powdered sample (500 g) was soaked in methanol and heated
at 90°C for 4h with constant stirring to wipe out pigments,
polyphenols, and monosaccharides. The defatted residue was
filtered and the procedure was repeated three times.

2.2 Extraction and de proteinization of
polysaccharides

The residue of the methanol extraction was air-dried at
room temperature in the shade for 1 day and then added
with hot water (80°C) and stirred for 2 h. The liquid filtrate
and the solid residue were collected and kept in two sepa-
rate containers. The pH of the filtrates was adjusted to 7.0
using dilute NaOH solution [29]. Five times the volume of
ethanol was added to the filtrate, and after 15 h, the crude
polysaccharide was recovered by centrifugation at 6,000 rpm
for 20 min. The polysaccharides obtained were deproteinized
using the Sevag method. In brief, chloroform and n-butanol
were added to the crude polysaccharide solution at 5:1 ratio
and stirred continuously for 30 min. The resulting mixture
was centrifuged at 600 rpm for 15min, forming a separate
layer of polysaccharide and protein. The protein settled as a
precipitate and the deproteinized polysaccharide was dried
in an oven at 40°C. The deproteinized polysaccharides were
characterized using advanced spectroscopic techniques, ie.,
UV, FTIR, X-ray diffraction (XRD), and energy dispersive X-ray
(EDX) [30].

2.3 Biosynthesis of AgNPs

The AgNPs were synthesized according to the protocol
described in literature. In brief, a 4 mM solution of

Green synthesis of AgNPs from Olea europaea L. extracted polysaccharides

—_ 3

AgNOs3 in 250 mL of distilled water (DW). Similarly, 0.13 g
of polysaccharide was dissolved in 50 mL of DW . To reduce
the Ag” ion, 20 mL of AgNO; solution was mixed with 20 mL
of polysaccharide solution and stirred for 2 h at a tempera-
ture of 50°C. After an incubation time of 24 h, the mixture
was centrifuged (600 rpm, 20 min) to obtain AgNPs. The
NPs were rinsed with 30 mL of DW and dried in an oven
at 50°C [31,32].

2.4 Characterization of AgNPs

Different spectroscopic and microscopic techniques were
used to determine the properties of the green synthesized
AgNPs and polysaccharides. The UV-Vis spectrophotometer
was used in the 200 and 800 nm wavelength range to verify
the synthesis of AgNPs. After diluting the tiny aliquot in
DW, the concentration of pure Ag” ions was usually mea-
sured after 3 to 5h. Polysaccharide and green synthesized
AgNPs were analyzed by FTIR spectroscopy in the range of
4,000-500 cm™ to identify the corresponding functional
groups and structural characteristics. XRD was used to
study the crystallinity of the polysaccharides and the green
synthesized AgNPs, while scanning electron microscopy
(SEM) was used to analyze the surface morphology of the
green synthesized AgNPs [25]. The elemental composition
of the polysaccharides and AgNPs was determined using
EDX spectra [33]. The physical dimension of the nanocrys-
tals was determined using the Malvern Zetasizer Nano ZS.

2.5 Antimicrobial activities of
polysaccharides and AgNPs

2.5.1 Antibacterial activity

The antibacterial activity was assessed using the protocol
described by Khan et al. [34], with few modifications. Sta-
phylococcus aureus (ATCC 23235), Salmonella typhi (ATCC
14028), Escherichia coli (ATCC 10536), and Pseudomonas
aeruginosa (ATCC 27833) were selected based on their clin-
ical and pharmacological significance. The bacterial strains
were cultivated on nutrient broth and incubated at 37°C for
24 h. For antimicrobial activity, nutrient media were pre-
pared by dissolving 15 g nutrient agar in 700 mL of DW and
autoclaved at 121°C for 20 min. Inoculum containing 10°
CFU/mL bacteria was spread on the culture media using
a sterile swab moistened with bacteria containing suspen-
sion. A sterile cork borer was used to make the wells and
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the samples (5, 10, 15, and 20 pg/L) from a stock solution of
1 mg/mL in DMSO were added to the wells. Control experi-
ments were performed under similar conditions with lin-
comycin as standard drug. After 30 min of diffusion of the
sample and the negative and positive controls, the Petri
dishes were incubated at 37°C for 24 h. The diameters of
the inhibition zones were measured in millimeters (mm).

2.5.2 Antifungal activity

The antifungal activity was evaluated against, Alternia
solani, Aspergillus terreus, Aspergillus niger, and Alternaria
alternata. The antifungal activity was used with the excep-
tion of potato dextrose agar as a culture medium, while
Clotrimazole Topical Solution USP (United States Pharmacopeial
Convention) was used as a positive control and the incuba-
tion period was 42h. The antifungal activity was per-
formed using the disc diffusion method [35,36].

2.6 Anti-inflammatory activity

The anti-inflammatory effects of the polysaccharides extracted
from O. europaea-mediated AgNPs were analyzed by protein
denaturation according to a method described in previous
studies [34,37] with some minor modifications. To obtain a
final volume of 5 and 2.8 mL of phosphate-buffered saline
(PBS) (pH 6.4), 0.2 mL of fresh egg albumin and 100-500 pL/
mL of polysaccharides extracted from O. europaea-mediated
AgNPs were mixed. The mixtures were incubated at 37°C for
20 min and then heated to 70°C for 5 min. Absorbance for the
reference drug diclofenac sodium (500 pL/mlL) was deter-
mined in a similar manner. After processing the sample solu-
tion, a control solution was prepared by mixing 2.8 mL of PBS
(pH 6.4) with 0.2 mL of egg albumin solution and bringing the
volume to 5mL with DW. The turbidity was measured at a
wavelength of 660 nm using a UV-Vis spectrophotometer. The
percentage (%) inhibition was calculated using the following
formula [38]:

Inhibiton of protein denaturation(%)
= (Abs6600f sample/Abs660 of control - 1) x 100

2.7 Statistical analysis

Statistical analysis was performed using statistical soft-
ware including origin and SPSS7.
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3 Results and discussion

3.1 UV-visible analysis of polysaccharides
and AgNPs

The UV-Vis spectral analysis of the crude polysaccharide
solution was performed using a UV-Vis spectrophotometer
in the 200-800 nm range and revealed that the less con-
spicuous peaks at 280 nm indicate the presence of protein
and nucleic acid impurities. Figure 1b shows a high plasmon
resonance band observed at an absorption peak of 440 nm,
confirming the formation of AgNPs by the reduction of Ag*
ions [26]. Our results were in good agreement with previous
literature reports [12,13,39]. The absorption peak at 440 nm
indicates the reduction of Ag" to Ag® in the form of AgNPs in
the solution mixture.

3.2 FTIR

The FTIR spectra of the polysaccharides (Figure 2a) show
that the peaks at 3343.707, 2920.131, and 2850.909 em ™! cor-
respond to the stretching vibration of the N-H bond, indi-
cating the presence of an amine group. The peaks at
1633.990 and 949.949 cm ™ represent the C-H stretching of
the aromatic compound and the peaks at 1142.826 cm™
show stretching of the N-H bond, indicating the presence
of an aromatic amine. The FTIR spectra (Figure 2b) of the
AgNPs show that the peaks at 3368.192 cm™ correspond to
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Figure 1: UV-Vis spectra of polysaccharides (a) and their AGNPs (b).
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Figure 2: FTIR spectra of polysaccharides (a) and their biosynthesized AgNPs (b).

an O-H bond, indicating the presence of an alcohol group.
The peak at 2918.667 cm™* corresponds to the C-H bond,
which represents the alkane group. The peaks at 1633.768
and 1403.828 cm™ correspond to C-C and $S-O stretching
vibrations, indicating the presence of alkene and sulphate
groups, respectively [31,40]. The stretching vibration at
519.92 can be assigned to the Ag—0 bond [18,41]. The overall
FTIR spectrum of AgNPs synthesized with polysaccharides
extracted from O. europaea leaves showed similarity,
though with minor shifts in the positions of the bands
indicating the presence of Ag.

3.3 XRD

XRD analysis of polysaccharides and AgNPs (Figure 3)
shows the XRD patterns of (a) pure polysaccharides and
(b) their biosynthesized AgNPs, to evaluate the purity and
crystallinity. Three minor peaks, with 26 at 24.8 and 31.8
[42], were observed in the XRD plot of the extracted poly-
saccharide (Figure 3a), while prominent peaks at 26 values
of 38.4 can be observed in the XRD plot of the synthesized
AgNPs at 44.97, 64.45, and 77.75 are observed, which are
assigned to the (111), (200), (220), and (311) diffraction
planes, respectively (Figure 3b). These diffractions could
be attributed to the cubic structure of the pure Bragg
reflection of the face-centered cube structure of the metal
powder phase [43]. Two additional peaks in the diffracto-
gram at 20 values of 27.85 and 32.15 are observed, which

can be attributed to unreduced AgNO3. Similar results were
reported by Mehta et al. [44].

In this study, the XRD data were used to measure the
grain size or crystallite size of AgNPs. The crystallite size
was calculated using the Scherrer equation (equation (1)).

D = KA cos®, @

where the Scherrer standard, denoted by K, has a value of
0.9. The A-ray, or X-ray, source used in this study has a
wavelength of 0.15407 nm. The symbol f stands for the
value of the full width at half maximum of the investigated

400 -

200 +

Intensity (a.u)

100 4

20 30 40 50 60 70 80
20 (degree)

Figure 3: XRD graph of polysaccharide (a) extracted from Olive leaves
and their NPs (b).
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peaks. Furthermore, the direction of the peak in radians is
denoted by 6. The size of the crystallite, determined by
examining the XRD peaks, of the sample is 43.41nm on
average.

3.4 EDX and SEM analysis of polysaccharides
and its AgNPs

Polysaccharides and green synthesized AgNPs were quan-
titatively and qualitatively characterized by EDX study
[45]. Figure 4c shows the AgNPs produced by polysacchar-
ides; with the silver mass fraction of 15.25%, C mass of
53.74%, and an O of 38.94%, the formation of green AgNPs
was confirmed [29]. Figure 4a, and b show the SEM and
histograms, respectively. According to the SEM findings,
the vast majority of NPs have round forms with an average
size of 64.42 + 2.3nm [46].

3.5 Zeta sizer

The dynamic dispersion of light (DLS) method was per-
formed to estimate the particle dimension, using the Zeta

CRE
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sizer Nano ZS (Malvern Panalytical) device. The data pre-
sented indicate an average particle size of 71 nm as shown
in Figure 4d, which closely agrees with the results of the
SEM investigation, as shown in Figure 4a. The DLS size was
found to be larger than the crystalline size measured by
XRD. Compared to XRD, DLS is a more efficient and cost-
effective method for measuring a large number of samples.
DLS also provides much bigger numbers, which could be
due to the hydrodynamic shell. In addition, the shape and
roughness of a particle can change its hydrodynamic shell
size [47,48].

3.6 Antimicrobial activities of
polysaccharides and AgNPs

3.6.1 Antibacterial activity of polysaccharides and AgNPs

The biosynthesized AgNPs were evaluated for their anti-
bacterial and antifungal potential in comparison to pure
polysaccharides extracted from O. europaea and standard
drugs. For this purpose, a standard protocol for diffusion
into wells was applied and different clinically important

Diameter =
64.42+ 2.3 nm

80
Dimeter (nm)

120

Size Distbution by Intensity

Intensity (Percent)
S 8 8 & 8 3
= ——

1000 10000

=

100
Size (d.nm)

Figure 4: (a) SEM analysis of AgNPs, (b) Histogram, (c) EDX analysis, and (d) particle size distribution of AgNPs synthesized by polysaccharide.
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bacterial and fungal species were tested. The results showed
that the biosynthesized AgNPs exhibited pronounced anti-
bacterial activity compared to the extracted polysacchar-
ides, with the highest zone of inhibition, i.e., 24 mm, was
observed against Salmonella typhi (ATCC14028) (Gram -ve
bacteria) at a concentration of 20 ug/L, while against the
bacterial strain Staphylococcus aureus (ATCC 23235) (Gram
+ve) the AgNPs showed an inhibition of 23 mm at a concen-
tration of 20 ug/L (Figure 5). The current study suggests that
the green synthesized AgNPs showed antibacterial activity
at different concentrations as shown in Figure 6. The anti-
bacterial activity of the green synthesized AgNPs was
greater than that of the pure polysaccharides extracted
from O. europaea and was compared with the standard
drug lincomycin.

3.6.2 Antifungal activity of polysaccharides and AgNPs

The results suggested that both the pure polysaccharide
and the biosynthesized AgNPs possessed moderate anti-
fungal activity against the tested species while the AgNPs
were surprisingly completely inactive against A. terreus at
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all concentrations. The highest antifungal potential of the
synthesized AgNPs was noted against A. alternata, while
the extracted polysaccharide with 22 mm zone of inhibition
was more active against A. niger at a concentration of
20 pg/L, as shown in Table 1. The positive controls used
in the wells were ciprofloxacin, lincomycin, and flucona-
zole for antibacterial and antifungal activity, respectively,
while the solvent DMSO was used as a negative control.

3.7 Anti-inflammatory activity

Medicinal plants are considered an important resource for
novel compounds that may offer therapeutic advantages.
For this reason, the study of plants is considered a produc-
tive strategy in the search for novel anti-inflammatory
drugs that can be used as anti-inflammatory agents in
folk medicine. Inflammation has the potential to cause
harmful effects, including life-threatening hypersensitivity
reactions and chronic organ damage [45]. NSAIDs have the
potential to inhibit the denaturation of proteins that act as
antigens and induce autoimmune diseases. In some

Figure 5: Antibacterial activity of pure polysaccharides extracted from O. europaea, AgNPs, and standard drug at concentration of 20 pg/L. (A)
Staphylococcus aureus (ATCC 23235): (a) positive control (25 mm), (b) AgNPs (23 mm), (c) polysaccharides extracted from O. europaea (18 mm), and (d)
negative control DH,0 (0 mm); (B) Salmonella typhi (ATCC14028): (a) positive control (26 mm), (b) AgNPs (24 mm), (c) polysaccharides extracted from O.
europaea (7 mm), and (d) negative control DH,0 (0 mm); (C) Escherichia coli (ATCC 10536): (a) positive control (24 mm), (b) AgNPs (23 mm), (c)
polysaccharides extracted from O. europaea (16 mm), and (d) negative control DH,0 (0 mm); and (D) Pseudomonas aeruginosa (ATCC 27833): (a) positive
control (26 mm), (b) AgNPs (21 mm), (c) polysaccharides extracted from O. europaea (18 mm), and (d) negative control DH,O (0 mm).
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Figure 6: Antibacterial activity of pure polysaccharides extracted from O. europaea, AQNPs, and standard drug at concentrations of (a) 5 pg/L, (b)

10 pg/L, (€) 15 pg/L, and (d) 20 pg/L.

Table 1: Antifungal activity of pure polysaccharides extracted from O. europaea, AgNPs, and standard drug

S.no Fungal Zones of inhibition by polysaccharide (mm) Zones of inhibition by AgNPs (mm) Zones of inhibition by
strains standard (mm)
5ug/L  10ug/L  15pg/L  20pg/L  5pg/L  10pg/L  15pg/L 20pg/L  5pug/L
1 A. solani 9.6 12.8 14.7 16.4 12.2 14.9 16.8 19.2 30
2 A. terreus 12.2 14.6 16 18.2 0 0 0 0 35
3 A. niger 16.4 18.6 20.8 22 8.2 9 9.6 10 38
4 A. alternata 8 12.9 14.8 16 14.4 16.4 17.8 20.2 35

inflammatory diseases, such as rheumatoid arthritis, the
body responds by denaturing proteins [49]. For this reason,
the fact that the investigated polysaccharides from O. euro-
paea-mediated AgNPs could stop protein denaturation and
reduce inflammation. The dose-dependent anti-inflamma-
tory effect demonstrated in this study was caused by poly-
saccharides from O. europaea-mediated AgNPs, as shown
in Table 2. The percent inhibition values of the synthesized
AgNPs ranged from 86.29% at the highest concentration
(500 uL/mL) to 39.90% at the lowest concentration (100 uL/
mL). According to the results of this study, the biosynthe-
sized AgNPs were capped by the secondary metabolites
polysaccharides extracted from O. europaea. Some sec-
ondary metabolites of polysaccharides from O. europaea-

mediated AgNPs have been shown to inhibit neutrophils
from releasing lysosomal components at the site of inflam-
mation. When proteinases and antimicrobial enzymes stored
in lysosomes are released into the extracellular space, they
cause more damage to cells and inflammation [50]. Similar
results were described by Gwatidzo et al. [51]. Our results are
also in good agreement with previous literature [52].

3.8 Comparison with literature

A comparison of the previously reported synthesized AgNPs
and their applications and sizes with the current study is
provided in Table 3.
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Table 2: Anti-inflammatory activity of polysaccharides extracted from olive plant and biosynthesized AgNPs

Concentration (uL) 0. europaea (% inhibition)

(% inhibition)

0. europaea mediated AgNPs

Diclofenac sodium (500 pL) (% inhibition)

100 13.70 39.90
200 21.34 51.79
300 35.31 67.59
400 39.64 79.87
500 43.98 86.29

87.78

Table 3: Comparison of the previously reported synthesized AgNPs

Plant source Plant part Size (nm) Applications References
Cotoneaster nummularius Lindl. Leaves 122.8 Antimicrobial, wound healing [41]
Euphorbia royleana Boiss. Stem 8-200 Control microbial, oxidative stress [34]

Mimosa pudica L. Seeds 2-18 Antimicrobial, wound healing [53]

Olea europaea L. Fruit 77 Antibacterial, antioxidant [21]

Olea europaea L. Leaves 64.4 Antibacterial, antifungal Current work

4 Conclusion

This study demonstrated a rapid, cost-effective, ecofriendly,
and green route for the synthesis of AgNPs using methanol
extract from O. europaea. The structural and morphological
analysis confirmed the biosynthesis of AgNPs from polysac-
charides extracted from the olive plant. The polysaccharide
acted not only as a reducing agent but also as a stabilizer of
the NPs, which made the whole process economical and
environmentally friendly. The successful synthesis of
AgNPs was determined using various analytical techniques
such as UV-Vis, FTIR, XRD, SEM, EDX, and DLS. The bio-
synthesized AgNPs exhibited improved antimicrobial poten-
tial compared to the pure polysaccharides. Furthermore, the
biosynthesized AgNPs showed remarkable anti-inflamma-
tory activity. The results demonstrated that the bio-
synthesized AgNPs exhibited a dose-dependent activity
of 39.90-86.29% at a concentration of 100-500 puL/mL.
The biosynthesized AgNPs showed more potent anti-
inflammatory activity compared to the polysaccharides
extracted from the olive plant and are almost similar to
the standard drug diclofenac sodium. The results suggest
that the synthesized AgNPs can potentially be used in
many areas of the pharmaceutical and food industries
without causing adverse effects, although a detailed
mechanism of action and further biological studies are
suggested.
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