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This research work was focused on green synthesis of silver nanoparticles (Ag-NPs) employing an aqueous plant extract of Ifloga
spicata. The extract of plant used in the silver nanoparticle synthesis served as a stabilizing and reducing agent. The silver
nanoparticles were characterized via various techniques such as X-ray diffraction (XRD) technique, scanning electron
microscopy (SEM), Fourier transform infrared (FT-IR) spectroscopy, and UV-visible spectroscopy. The FT-IR analysis showed
an identification of functional groups of biomolecules present in plant extract like O-H stretching of phenolic compounds and
the C-H stretch of alkanes, C=O is stretching vibration of carbonyl, C-N is stretching of amines and amides, and the C-O is
stretching of ester that facilitates the formation of Ag-NPs. The spherical geometry and crystalline morphology with an average
crystal size of 15-28 nm of Ag-NPs were revealed using SEM and XRD analysis, respectively. The stability of Ag-NPs was
checked through changing the pH and temperature of the reaction mixture. It was examined that synthesized Ag-NPs were
stable at 60°C temperatures and nearly neutral pH 8. The synthesized Ag-NPs also exhibit potential antibacterial activity that
were investigated against a selected bacterial pathogens, like E. aerogens, B. bronchiseptica, and S. typhimurium. The silver
nanoparticles exhibited a maximum zone of inhibition of 18:1 ± 1:73mm, 14:3 ± 1:18mm, and 19:5 ± 1:30mm against
E. aerogens, B. bronchiseptica, S. typhimurium, respectively. The synthesized Ag-NPs exhibit promising protein kinase
inhibition at 200 (μg/mL) as compared to plant extracts.

1. Introduction

Metallic nanoparticles have received a significant amount of
reflection over a period of time, attributed to their electronic,
specific surface area, and surface atom properties. Due to

their unique physiochemical properties, metallic nanoparti-
cles have abundantly applied in various fields, including
cellular transportation, synthetic biology, and health care.
Among several metal nanoparticles, Ag-NPs have received
a lot of adulation as a result of their aesthetic characteristics
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such as morphology, stability, and controlled geometry that
can be used in various fields, such as pharmaceutical science
like (diagnosis and treatment of various disease), used as a
catalyst in oxidation reactions, water detoxification, agricul-
ture, textile industries, and air filtration [1–3]. Since ancient
time, silver in the form of silver sulfadiazine, silver nitrate,
and metallic silver has been used for dental work, burn
wound treatment, bacterial infection control, and catheters
[4]. The development of Ag-NPs with a controlled structure,
such as morphology, functionality, and size, is essential for a
variety of biomedical applications. The physicochemical
properties of any drug can be used to increase its bioavail-
ability after systemic or localized administration of Ag-NPs
[5]. The antimicrobial properties of Ag-NPs have been
developed as antimicrobial drugs in wound dressing,
veterinary medicine, topical ointment implants, and phar-
macology. Pathogenic bacteria biofilm formation is also pre-
vented with the use of Ag-NPs [6]. Although silver-based
nanomaterials have a number of therapeutic properties, their
use in biomedicine is restricted because of their toxicity and
instability caused by corrosion and oxidation to the surface
in an oxygen-containing biological fluid [7, 8]. The above
issue may be solved via surface capping with a bioactive or
biopolymer agent. Besides that, Ag-NPs improve biocom-
patibility and cellular uptake, as well as reducing undesirable
oxidation stability and cytotoxicity that enhanced their ther-
apeutic action [9]. Furthermore, Ag-NPs are notable for
their high antibacterial activity, which is in contrast to the
fact that they can kill a wide range of bacteria without
causing toxicity in animal cells [10], also expressed their
effectiveness in an enzyme inhibition, anticancer, and anti-
fungal activities [11]. Ag-NPs can be synthesized using a
variety of physical and chemical methods [12]. All strategies
entail the use of polyols, hydrazine, trisodium citrate, ascor-
bic acid, and sodium borohydride, which have already
reported and are well-established techniques. Even though
physical and chemical methods are more effective, but these
approaches may cause toxicity due to the difficulty of remov-
ing the chemicals. The chemicals and reagents used in such
methods are environmentally hazardous. Therefore, the
need for environmentally friendly protocols for the produc-
tion of NPs sparked an interest in biogenic approaches [13,
14]. The biogenesis approach of silver nanoparticle has been
introduced as an environmentally friendly, cost-effective,
and high-yielding way of fabricating these nanoparticles.
Thus, the environmentally safe biogenic formulation of
silver nanoparticles by means of microorganisms and plant
extracts is valuable for biomedical applications [15]. There-
fore, various plant extracts were used for silver oxide NPs
as well as ZnO-NP synthesis, as previously reported for
Berberis vulgaris [16], Ziziphus [17], Ricinus communis leaf
and root extracts [18], onion peel [19], Grewia optiva [20],
lemon grass [21], Rhazya stricta [22], and Zingiber officinale
[23] which serve as reducing and capping agents.

Multidrug-resistant (MDR) pathogens cause serious bac-
terial infections, which contribute throughout high morbid-
ity and mortality. In addition, due to the inefficiency of
available antibiotics, treating MDR bacterial infections in
clinical biomedicine is extremely difficult [24]. In certain

cases, the antibacterial activity of available drugs is reduced
due to drug instability or degradation during the digestive
process. Hence, research studies have concentrated their
efforts on finding novel compounds with high stability and
low toxicity and to explore a system of drug delivery with
higher bacterial inhibitory efficiency to target bacterial cells
[25]. Improve the effectiveness of drugs and antibacterial
nanoparticles by means of a drug delivery system based on
polymers and exclusive properties like the size of nanoscale,
which facilitate their penetration into cell membranes [26].
Similarly, protein phosphorylation through kinase controls
various numbers of biological mechanisms, such as cell
growth, metabolism, and signal transduction. Human genes
contain over 500 protein kinase genes, accounting for about
2% of all human genes. Kinase activity modifies up to 30% of
all human proteins, and kinases regulate majority of the cell
functions, especially those involved in signaling pathways
[27]. Despite the fact that abnormal protein phosphorylation
states and kinase action have been connected to a number of
diseases, including Alzheimer’s disease and cancer [28].
Thus, rapid determination of protein kinase activity and
promising inhibitors is important not only for providing
perceptions into the fundamental biological mechanisms of
diseases, but also for drug discovery and molecular-target
therapies. Further, there is no specific literature available
on antibacterial activity of synthesized Ag-NPs against E.
aerogens, B. bronchiseptica, and S. typhimurium. Therefore,
the above aspects emphasize the relevancy of finding new
ways to tackle antibacterial and protein inhibition activities.

The present investigation is based on green synthesis
source using an aqueous extract of plant Ifloga spicata which
may act as reducing and stabilizing agent. Ifloga spicata
belongs to the Asteraceae family of annual medicinal trees.
It is observed in the desert area of Pakistan, Afghanistan,
India, Canary Island, and South Spain to North Africa.
The flowering season is from February to September. Some
of the important phytoconstituents like alkaloids, saponins,
phenolics, tannins, flavonoids, and terpenoids have been
reported for Ifloga spicata earlier, which support the synthe-
sis of Ag-NPs [29]. Different biological activities have been
already reported by using plant extracts of various species,
but in this article, we are reporting the antibacterial activity
of parasites (E. aerogens, B. bronchiseptica, and S. typhimur-
ium) and also to explore the protein inhibition activities of
synthesized Ag-NPs that have not been reported in litera-
ture, and in this, we are reporting it for the first time. In
addition, the geometry and structural investigation of syn-
thesized silver nanoparticles was checked out by means of
different techniques including scanning electron micros-
copy, X-ray diffractometer, Fourier transform infrared spec-
troscopy, and UV-Vis spectrophotometry. Furthermore, the
current study also accesses potential applications in biomed-
ical fields through green synthesized Ag-NPs for antibacte-
rial and protein kinase inhibition activities.

2. Materials and Method

2.1. Materials. The silver nitrate was purchased as 98.9%
pure chemicals from Merck, use as received with no
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additional purification. Pure bacterial pathogen cultures
Enterobactor aerogenes, Bordetella bronchiseptica, and Sal-
monella typhimurium were obtained from the Microbiology
Department, Kohat University of Science and Technology,
Kohat. Sodium hydroxide (NaOH, Daeiung), nutrient basic
broth (Oxoid), sodium chloride (NaCl, Sigma-Aldrich),
Cefixime (Oxoid), Surfactin (Oxoid), Mueller-Hinton agar
(MHA, Oxoid), hydrochloric acid (HCl, Analar BDH), and
acetone (C3H6O, Fisher Scientific) were used.

2.2. Plant Collection and Extraction. The plant which was
collected from the District Karak, Pakistan, and was recog-
nized by the faculty members of Department of Botany,
Kohat University of Science and Technology. The collected
plant was packed in polyethylene bags. After that, it was
thoroughly washed and cleaned with distilled water to elim-
inate particulate matter and then dried in the shade room
temperature. The shade-dried plants were then crushed into
fine powder by mechanically using a grinder. Following that,
10 g of plant powder was dispersed in 100mL distilled water
and heated at around 30°C for 20 minutes. The aqueous
extract of plants was cooled at room temperature before
being filtered over a Whatman No. 1 filter paper. The filtrate
was used to reduce Ag+ to Ag0 ion.

2.3. Preparation of AgNO3 Solution. For the preparation of a
(0.1Mm) solution of silver nitrate (AgNO3), dissolve
0.7644 g of AgNO3 in 450mL of distilled water. Impurities
were kept out of the beaker by using an aluminium file. To
ensure that the AgNO3 crystals were properly saturated,
the reaction was stirred constantly. A freshly prepared silver
nitrate solution was used for the Ag-NP synthesis.

2.4. Green Synthesis of Ag-NPs. Various concentration ratios
of plant extract and precursor, including 1 : 1, 3 : 1, 5 : 1, 7 : 1,
9 : 1, 1 : 3, 1 : 5, 1 : 7, and 1 : 9, were used for Ag-NP synthesis.
The solution was stirred for 10 minutes at 200 rpm and a
temperature of 20-25°C in a rotatory orbital shaker. The col-
our changes from green to dark brown after a few minutes,
indicating that the reduction silver ion that was responsible
for Ag-NP synthesis. In order to confirm the absorption
spectra of green synthesized Ag-NPs, the UV-visible spec-
trophotometer was used to get the optimized ratio. Samples
were centrifuged at an optimized ratio for 30 minutes and
stirred at 4000 rpm. After centrifugation, a solid Ag-NP
was obtained. The pellet containing Ag-NPs was then
washed three times using distilled water, acetone, ethanol,
and methanol to eradicate any remaining impurities. The
powder form of Ag-NPs was further utilized for characteri-
zation and their biomedical applications [30].

2.5. Characterization. A spectrophotometer (Shimadzu
UV-1800, Japan) that measures UV-visible light was
employed to monitor the reduction of AgNO3 ions in solution
by taking an infrared spectrum of the samples at wavelengths
ranging from 190 to 800nm. An X-ray diffractometer (Rigaku
MiniflexII) was used to investigate the lattice parameter of
metallic silver nanoparticles. The samples were tested in the
2θ range of 10-80° and using CuK radiation (=1.5406), at a
current of 40mA and a voltage of 40kV with a 5°/min scan-

ning speed and a size of 0.02°. To investigate the geometrical
examination of nanoparticles, SEM analysis was used. The
sample was prepared by simply dropping a very small amount
of the thin films sample on a carbon-coated copper grid and
trying to wipe away any excess solution with blotting paper,
and then, the mercury lamp was used to dry the film on the
grid of scanning electron microscope for 5 minutes. FT-IR
analysis is used to examine the functional group identification
of Ag-NPs, because every chemical bond has band absorption
energy, which is used to study the bond details of compounds
in order to determine the bonding type and strength. The KBr
pellet method was used to obtain FT-IR spectra of synthesized
samples with a resolution of 4 cm-1 in the range of 4000–
400 cm-1 [31].

2.6. Biological Assays

2.6.1. Antibacterial Activity. The biosynthesis Ag-NPs were
screened against the subsequent bacterial strains E. aerogens,
B. bronchiseptaca, and S. typhimurium using the disc diffu-
sion protocol [32]. The reason for choosing these strains is
that they are common pathogens that are resistant to many
antibiotics and can inhibit various diseases, including intes-
tinal and skin infections. The selected bacterial strains were
place in test tubes impregnated with water and peptone.
Inoculation was done using a sterile wire loop. The inocu-
lum concentration was the same as McFarland’s 0.5 stan-
dard. The media Mueller-Hinton agar was used that allows
for better antibiotic diffusion than most of the other plates
and also exhibits an effective zone of inhibition. The culture
media were prepared by dissolving 28 g of Mueller-Hinton
agar (MHA) in 1L of double-distilled water, heated for 20
minutes in order to completely solubilize the media con-
tents, and then autoclaved for 15 minutes at 15 psi pressure
and 121°C temperature to completely sterilize the medium.
After sterilization, the medium was solidified by cooling at
about 45°C. An aqueous solution with the fixed concentra-
tion of NP was prepared. Sterile paper discs (5mm),
immersed in colloidal solution and pure water (negative
control), were placed on the agar plate. After incubation
for 24 hours at 37°C, the inhibition zone for each sample
was recorded using Cefixime as positive control.

2.6.2. Protein Kinase Inhibition Activity. The following pro-
tocol was used to assess receptivity to Streptomyces 85E
strains that use kinase for hyphae development and forma-
tion. The strain was inoculated into tryptic soy broth and
allowed to refresh for 24-48 hours. The revived culture was
then swabbed over mineral ISP4 media, and sample infused
filter paper discs (5 L of 20mg/mL DMSO) were positioned
in the seeded plates and properly labelled. As positive and
negative controls, surfactant containing sporulation inhibi-
tor and DMSO impregnated discs were used. The plates
were then incubated for 48-72 hours at 28°C to allow for
hyphae development, and a vernier caliper was used to mea-
sure the clear or the bald zone of growth inhibition around
the discs. The existence of clear or bald areas around the disc
demonstrates that phosphorylation has been inhibited,
which in turn has precluded the formation of mycelium
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and spores. The ability of the sample to inhibit mycelial forma-
tion is indicated by bald areas, whereas the blank area indicates
cytotoxicity and the lethality of test samples [11, 33].

3. Results and Discussion

According to reported literature, the dark brown solution of
silver nanoparticles and the establishment of pigment is
because of the excitation of surface plasmonic resonance
process of Ag-NPs. By mixing the aqueous extracts of Ifloga
spicata with the AgNO3 solution, the colour changed was
observed from green to and dark brown within a few
minutes. This colour shift is due to the alignment of
Ag-NPs. A UV-visible spectrophotometer was used to inves-
tigate the reduction of pure Ag ions into metal-NPs, which
confirmed the synthesis of silver nanoparticles during the
reaction. For the identification of samples, the irradiation
range was 400-800 nm, whereas the used solvent in a UV-
visible spectrophotometer was double-distilled water and to
attain ostensible peak, the quartz cuvettes were used [34].

3.1. UV-Visible Spectroscopy. The first confirmatory test for
the silver nanoparticle synthesis was examined under an
ultraviolet spectrophotometric analysis. The absorption
peaks in the wavelength of 400–475 nm were measured to
investigate the synthesis of silver nanoparticles. Different
volumes of sample AgNO3 and plant extracts were examined
in order to obtain the best ultraviolet spectra. The solution of
plant extracts and silver nanoparticles was mixed in various
ratios including 1 : 1, 3 : 1, 5 : 1, 7 : 1, 9 : 1, 1 : 3, 1 : 5, 1 : 7, and
1 : 9 (Figure 1). The UV-visible spectra of samples with a
1 : 9 ratio of plant extracts to AgNO3 yielded the most dom-
inant, sharp, and intense peak at 440nm, as shown in
Figure 2. This sample concentration ratio was chosen to
ensure that the maximum amount of silver ions was con-
verted to metallic silver nanoparticles. UV-visible studies of
nanoparticles confirmed the synthesis and the long-term
stability particles. Further, Faisal et al., Singh et al., and
Banerjee et al. have all reported similar findings [2, 4, 35].

3.1.1. UV-Visible Analysis at Disparate pH and Temperature.
Stability is a primary consideration for the formation of
nanoparticles. Due to their distribution, shape, and size
change as the external conditions of the reaction changes.
Therefore, assessing the stability of biosynthetic nanoparti-
cles is very important at different temperature and pH levels.
An ultraviolet-visible spectrophotometer was used to
examine optimal ratios in different range of temperature
(20-100°C) and pH (2-12). According to the pH spectrum,
silver nanoparticles were more stable in alkaline media,
whereas acids act as an oxidizing agent in an acidic environ-
ment, resulting the formation of highly unstable NPs. One of
most pronounced peaks was identified at (pH8), which is
fairly close to the neutral pH range. Hence, such pH range
is suitable for stable synthesis of silver nanoparticles and also
applied in various applications. Stability of the silver nano-
particles showed varied by altering the pH of the solution,
as shown in Figure 3. The reaction mixture can also affect
the synthesis of nanoparticles by changing the temperature.

As a result, NPs were synthesized at various temperatures
and examined under visible analysis. Figure 4 depicts the
recorded spectrum of Ag-NPs at different temperature.
Ag-NPs were found to be stable at moderate temperatures
(40-80°C) that were analyzed by a visible analytical spectrum
in Figure 4. The maximum absorption peak was found at the
60°C with a small increase in temperature can cause a very
stable synthesis Ag-NPs. Therefore, the optimized tempera-
ture for stable Ag-NP synthesis was observed at 60°C,
because it requires less amount of heat. According to Borase
et al., a small increase in temperature has a positive effect on
Ag-NP synthesis and stability [30, 36].

3.2. FT-IR Spectroscopy. A Perkin-Elmer FT-IR spectropho-
tometer with a scanning range of 400–4000 cm-1 was used
to specify different biomolecules or functional groups
involved in the nanoparticle synthesis. In this analysis, plant
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extracts were utilized to determine the different functional
groups that help in the stabilization and reduction of
Ag-NPs. Figure 5 demonstrates the spectroscopic plot.
The purpose of FT-IR spectroscopic analysis was to detect
the existence of metabolites that are capable for the Ag ion
reduction. The broad absorption band at 3266 cm-1 was
referred to as the stretching vibration of O-H of phenolic
and alcoholic compounds. The stretching vibration of
C-H in alkanes is depicted by the band at 2927 cm-1. The
stretching vibration of C=O in ketone, carboxylic acid, and
aldehydes is reflected by the 1715 cm-1 band. The C=C
stretching vibration of diketone (aromatic ring) attributed
the band at 1589 cm-1. The absorbance band located at
1377 cm-1 was the C-H bending vibration of alkanes. The

peak around 1259 and 1167 cm-1 may be allotted is the C-N
and C-O stretching of amines, amides (alkyl amine), ester,
and carbonyl. The band at 1046 cm-1 indicates the C-O
stretching of ester and carbonyl. The band shift was observed
at 3249 cm-1, 2917 cm-1, 1541 cm-1, 1376 cm-1, 1235 cm-1,
and 1005 cm-1 indicating the phytochemicals that are
involved in the silver ion reduction and stabilization process.
The FT-IR results of both Ag-NPs and the plant extracts con-
firmed the biomolecule responsible for the reduction Ag+

ions into Ag° are primarily flavonoids, proteins, and polyphe-
nolic compounds [2, 37, 38].

3.3. XRD Pattern. The crystal structure, size, and shape of
Ag-NPs were ascertained employing an XRD pattern. The
XRD pattern of silver nanoparticles was performed in the
range 2θ degree of 20° to 80°. Figure 6 depicts the result of
the obtained Ag-NPs. XRD analysis discovered four strong
peaks of diffraction at 38.05°, 44.25°, 64.6°, and 77.3°, which
correspond to the Bragg diffraction peak values of (111),
(200), (220), and (311), respectively. The attained pattern
demonstrates that silver nanoparticles have a face-centered
cubic structure. The most significant peak on the diffracto-
gram was observed at 38.05° at 2θ, indicating that the top-
most crystal plane, which is the basal plane of (111) for
Ag-NPs. The particle size of synthesized Ag-NPs ranges
from 15 to 28nm, calculated by using Scherer’s equation.

D = kλ
βCosθ , ð1Þ

where crystalline size (nm) is represented by D, Scherrer’s
constant is denoted byK (value ranging from 0.9 to 1), λ refers
the wavelength, β is the full width and half maximum
(FWHM), and θ is Bragg’s angle of diffraction in degree [39].
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3.4. SEM Analysis. SEM examination was performed using a
microscope Jeol, Japan, Model-6360 to evaluate the mor-
phology, topography, and size of newly green synthesized
silver nanoparticles [4, 40]. SEM micrographs of silver nano-
particles are shown in Figure 7; the images exhibit that
almost all of the particles were well dispersed in the medium
and exhibit spherical morphology. According to the exami-
nation of silver nanoparticles, the average particle size in

the medium was 10–60 nm, which is consistent with XRD
particle sizes of 15–28 nm.

3.5. Biological Activity Analysis

3.5.1. Antibacterial Activity Ag-NPs. Silver nanoparticles had
a successful antimicrobial agent that can be used to stop
infection of orthopedic implants. The standard Agar Well
diffusion technique was used to check the effectiveness of
integrated Ag-NPs toward antibacterial activity. The proba-
ble bacterial activity against different bacterial strain was
determined via plant extract and Ag-NPs. Three bacterial
strains, E. aerogens, B. bronchiseptica, and S. typhimurium,
were used which are liable for a variety of diseases, mainly
include intestinal infections and skin infections. It was observed
that Ag-NPs were more effective against E. aerogens, B. bronch-
iseptica, and S. Typhimurium bacterial strains, as shown in
Figure 8. The sample exhibits a maximum zone of inhibition
of 18:1 ± 1:73mm, 14:3 ± 1:18mm, and 19:5 ± 1:30mm
against E. aerogens, B. bronchiseptica, and S. typhimurium,
respectively, while the plant extract exhibits minimum inhibi-
tion 8:2 ± 1:41mm, 10:2 ± 1:46mm, and 12:3 ± 1:21mm as
compared to newly synthesized Ag-NPs. The standard drug,
Cefixime, came up with the bacterial inhibition of 20:1 ±
1:11mm, 24:2 ± 1:44mm, and 22:1 ± 1:12mm against E.
aerogens, B. bronchiseptica, and S. typhimurium, respectively.
When the plant extracts were compared to silver nanoparti-
cles and a standard drug, the Ag-NPs from the same plant
showed excellent antibacterial activity against E. aerogens, B.
bronchiseptica, and S. typhimurium bacterial strains [41–43].
It is essential to verify the effect of sample in biomedical
applications. Our findings suggest that B. bronchiseptica is
less efficient than other parasites because Ag-NPs do not
damage DNA, so rapture of the cell membrane by Ag-NPs
could be one of the causes of cell death of parasite. The
result indicates that synthesized Ag-NPs showed no damage
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of DNA within this concentration range. Therefore, synthe-
sized Ag-NPs exhibit good antibacterial activity against E.
aerogens and S. typhimurium bacterial strains compared to
B. bronchiseptica [44].

3.5.2. Protein Kinase Inhibition Activity. One of the most
essential techniques used to control a variety biological pro-
cesses is the phosphorylation of tyrosine and threonine/serine
protein kinase. These processes include cell differentiation, cell
proliferation, apoptosis, and metabolism. The uncontrolled
phosphorylation of these metabolic reactions generally begins
during tumorigenesis, which is frequently caused by genetic
changes that lead to cancer. According to this analysis, protein
kinase has been identified as a potential target for inhibiting
critical cancer disease. Streptomyces sp. aerial hyphae forma-
tion is essential for the action of protein kinase. Ag-NPs also
act as a protein kinase inhibitors whichmay inhibit the growth
of Streptomyces sp. aerial hyphae [45]. Thus, the phosphory-
lation inhibition and final production of spores and mycelium
were determined using visual indicators such as the
appearance of clear or bald areas over a disc. The potent inhi-
bition of mycelium formation of the test sample was specified
bald area, which showed 6:5 ± 1:91mm for plant extracts,
17:3 ± 0:83mm for drug (Surfactin), and 10:1 ± 1:27mm
for Ag-NPs at concentration of 200μg/mL, respectively
(Figure 9), whereas the clear area indicated the strain death
and the cytotoxicity of the sample. Hence, we conclude that
when plant extracts and Ag-NPs were tested against Strepto-
myces strains, Ag-NPs were more effective inhibitors than
plant extracts.

4. Conclusion

According to the current study, the silver nanoparticle syn-
thesis was successfully achieved using an aqueous extract
of Ifloga spicata that contains a number of compounds
serves as a capping and reducing agents. The average particle
size of silver nanoparticles was found between 15 and 28nm.
Even though the pH and temperature of the reaction were

changed to improve the size and shape of the nanoparticles.
The Ag-NPs were stable at high temperatures (60°C) and
neutral, basic pH8, while unstable at acidic pH. The SEM
images revealed that Ag-NPs are spherical in shape. The
FT-IR results indicate that different bioactive compounds
were involved in reduction of Ag+. Furthermore, the synthe-
sized Ag-NPs also have probable antimicrobial and protein
kinase inhibitory properties. In comparison to plant extract,
Ag-NPs showed excellent results against the Salmonella
typhimurium bacterial strain, while in protein kinase inhibi-
tion, silver nanoparticles showed the maximum zone of
inhibition. Many aspects of this goal are still unsolved, and
future research may aid in overcoming current hurdles.
We suggest that the researcher should explore the proposed
mechanisms of the action, and synthesized Ag-NPs may be
able to solve the problem of toxicity and also prevent the
development of resistance.
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