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Abstract: In this paper, Prunus persica L. Batsch (wild and variety) plants have been used for the
bioreduction of silver ions to silver nanoparticles. Aqueous leaf extract of plants was treated with silver
nitrate. The mixture's color changed from pale yellow to dark brown Prunus persica (variety) and dark
yellow to greyish brown Prunus persica (wild). The color change was the first indication of silver
nanoparticle synthesis, further confirmed by UV-Vis spectroscopy. The surface Plasmon band exhibited
absorption peaks for Prunus persica wild and variety leaf extract at 468 nm, 492 nm, 462 nm. The silver
nanoparticles were further characterized using X-Ray Diffraction that carried out the crystallographic
nature by exhibiting 20 value from 10° to 90° corresponding diffraction planes of Face Centered Cubic
structure. Fourier Transform Infrared spectroscopy demonstrated organic compounds in plant material
that mainly involved in reduction. Prunus persica L. Batsch (wild and variety) mediated silver
nanoparticles exhibited excellent antibacterial activity against a human bacterial pathogen. The
antioxidant activity was also studied that showed effective results on synthesized silver nanoparticles
using the 1, 1-Diphenyl-2-picrylhydrazyl (DPPH) radical scavenging assay. The result showed that
Prunus persica L. Batsch proved to be a useful silver nanoparticle.
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1. Introduction

Today, nanoscience has led rapidly to the development of a wide variety of different
synthesised metal nanoparticles (MNPs). Due to the unique physicochemical properties of
MNPs and their shapes, a promising scientific area of research has emerged for biotech
applications in environmental bioremediation, biomedicine, drug delivery, optical and
electronic, and bioimaging applications [1]. For example, MNPs have increased electrical
conductivity, roughness, and metal and alloy strength. Silver is the noblest metal in the
nanoparticles due to its wide range of bactericidal and fungicidal activities and its ability to
coordinate with different ligands and macromolecules in microbial cells. Due to its anti-
inflammatory effect, Silver was generally used to regulate and cure the proliferation of
microbials [2]. Biogenic synthesis for silver nanoparticles is generally important to produce
silver nanoparticles with enhanced stability via green chemistry concepts. The production of
metal nanoparticles, including biopolymers, polysaccharides, plant extracts, vitamins, and
microbiology, by natural biodegradables constitutes a sustainable resource in metal
nanoparticles [3-6].
https://nanobioletters.com/ 2466



https://nanobioletters.com/
https://nanobioletters.com/
https://doi.org/10.33263/LIANBS103.24662482
https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0000-0002-7446-6343
https://orcid.org/0000-0003-1233-2638
https://orcid.org/0000-0003-0593-5756
https://orcid.org/0000-0002-9525-610X

https://doi.org/10.33263/LIANBS103.24662482

Premanand et al. [7] studied the leaf extract of Nelumbo nucifera for silver nanoparticle
synthesis. The X-ray diffraction pattern confirmed the crystalline nature of the silver
nanoparticles. FTIR was used to investigate the biomolecule group’s presents in the plant. The
synthesized nanoparticles exhibited excellent antibacterial activity against the Gram-positive
bacteria. Babu et al. [8] studied the spherical-shaped silver nanoparticles that were synthesized
using bark extract of Zizyphus xylopyrus, and the size of nanoparticles ranges between 60 to 70
nm. Sathishkumar et al. [9] studied the Cinnamon zeylanicum plant and used their bark and
powder for nanoparticle synthesis. Bark extract is a good source for biosynthesized silver
nanoparticles than powder. In the current study, the leaf extract of Erythrina suberosa (Roxb.)
was used to synthesize silver nanoparticles. A scanning electron microscope was used to
determine the morphology of the nanoparticles. The reaction of the phytoconstituents that occur
in E. suberusa was analyzed by Fourier-transform infrared spectroscopy. The antibacterial
activity of silver nanoparticles was evaluated against different pathogenic bacteria [10].

A ““green synthesis” of silver nanoparticles was done using a particular plant extract of
Limonia acidissima. Silver nanoparticles were synthesized by the bioreduction of silver nitrate
using different plant extract concentrations. UV-visible spectral analysis was used to confirm
the formation of silver nanoparticles. The antioxidant activity was performed by the
phosphomolybdenum method, and the ethanolic leaf extract of Limonia acidissima was found
to possess significant antioxidant activity. The biosynthesized silver nanoparticles were further
categorized by scanning electron microscopy [11]. As the reductant agent, Aloe vera leaf
extract synthesized spherical shape silver nanoparticles of typical size [12]. Silver
nanoparticles were successfully synthesized from AgNOs through a simple “green route” using
the latex of Jatropha curcas as a reducing as well as capping agent. Nanoparticles were
characterized by X-ray diffraction analysis that showed the face cubic structure of particles
[13]. Metallic silver nanoparticles with size ranged between 50 nm to 150 nm with antibacterial
activity were bio-synthesized using leaf extract of an indigenous Australian plant Anigozanthos
manglesii, which acted as both decreasing and capping agents [14]. The present study reports
an eco-friendly, cost-efficient, rapid and easy method for synthesizing silver nanoparticles
using banana peel extract. Silver nanoparticles were characterized by X-ray diffraction pattern,
and a Scanning electron microscope showed the crystalline nature and spherical shaped
nanoparticles. Silver nanoparticles showed effective antibacterial activity against characteristic
bacterial pathogens [15].

Ramesh et al. [16]; Roy et al. [17] evaluated nanoparticles' green synthesis using
Emblica officinalis and Cucumis sativus fruit extract. The biologically synthesized
nanoparticles in the ranges of 8-10 nm with a spherical shape. The silver nanoparticles have
significant antibacterial activity towards gram-negative bacteria, K. pneumonia, and gram-
positive bacteria, S. aureus. [18]. The biosynthetic method of nanoparticles is simple and an
alternate to physical and chemical methods. By using an aqueous leaf extract of Moringa
stenopetala, silver nanoparticles were synthesized by the green method. The UV-Vis spectrum
showed a peak at 412 nm. An X-ray diffraction pattern showed the face-centered cubic
structure of AgNPs with an average particle size of 11.44 nm. Synthesized AgNPs showed
stronger antibacterial activity against Escherichia coli than Staphylococcus aureus [19].

Forough and Farhadi [20], using the bioreduction technique, studied the two plants’
extract for the stable silver nanoparticles synthesis. The liquid extract of soap-root (Acanthe
phylum bracteatum) acted as a stabilizer, and liquid extract of the manna of Hedysarum was
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used as a chemical agent. The common diameter of the prepared nanoparticles was 29-68 nm.
Antibacterial activity of synthesized nanoparticles finds good results as compared to the
standard drug [21].

This paper presents the synthesis of AgCl NPs using the aqueous extract of the outer
peel of peach fruit (Prunus persica L.). The antibacterial activity is performed against five
foodborne pathogenic bacteria, respectively, along with its antioxidant activity. The
synthesized silver chloride nanoparticles were confirmed with a surface plasmon resonance
peak at 440 nm by UV-Vis spectroscopy analysis. Furthermore, the morphology, elemental
composition, and crystalline nature were also characterized [22]. The biosynthesized (AgNPSs)
were formed from (AgNOs) through leaf extract of Prunus japonica. The XRD spectrum
confirmed the presence of silver ions and the crystalline nature of synthesized AgNPs. FTIR
showed the functional groups involved in the reduction of Ag"to Ag. The synthesized
nanoparticles were exhibited higher antibacterial activity and the antioxidant activity
performed by (DPPH) radical scavenging assay [23].

2. Materials and Methods
2.1. Plant sample collection.

The selected plants were collected from different local areas.
2.2. Preparation of AgNO3 solution.

Silver nitrate solution was prepared by mixing AgNOs salt in distilled water. Silver
nitrate (AgNOs) was acquired from Merck KGaA, 64271 Darmstadt, Germany.

2.3. Preparation of plant extract.

Fresh leaves of P. persica (L.) Batsch wild and variety plants were carefully rinsed with
tap water and several times with deionized water to remove dust particles and then allowed to
air dry. Dried leaves were finally cut into small pieces. For the extract preparation, 20 grams
of finely cut leaves were taken into 400 ml deionized water in a 500 ml Erlenmeyer flask and
then boiled in an oven for 15 minutes. Then extracts were allowed to cool at room temperature,
and Whatman No.1 (filter paper) was used to filter the extracts. Table 1 shows the composition
for the synthesis of silver nanoparticles.

2.4. Silver nanoparticles synthesis.

For silver nanoparticles synthesis, 100 ml of leaf extract was taken in a flask and added
50 ml of distilled water and a 50 ml solution of 2mM AgNOs. The reaction mixture was placed
at room temperature and observed the color change; after some time, the reaction mixture's
color was changed from yellow to brown, and this color change was the first indication of silver
nanoparticles synthesis. UV-Visible spectroscopy was used for further confirmation of silver
nanoparticles.

Table 1. The composition for the synthesis of silver nanoparticles.

Parts of plants Plant extracts Deionized water AgNOs solution
Leaves of Prunus persica wild 100 ml 50 ml 50 ml
Leaves of Prun persica variety 100 ml 50 ml 50 ml
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2.5. Separation of silver nanoparticles.

The grayish-brown and dark brown solution was centrifuged at 15000 rpm for 5 minutes
into the Eppendorf tube for the separation of synthesized silver nanoparticles. The centrifuging
and re-dispersing process was repeated three times with distilled water to remove unreacted
phytochemicals from the AgNPs [24]. Separated silver nanoparticles were washed with acetone
for further purification and characterized by different techniques.

2.6. Characterization.
2.6.1. UV-Visible spectral analysis.

The optical property of samples was examined by using UV-Vis (DRS). Spectra of
nanomaterials were recorded in the collection of 300 nm-700 nm range. The spectrograph of
the prepared material was recorded concerning water at different time intervals.

2.6.2. X-Ray diffraction analysis.

X-ray diffraction (instrument name) analysis of silver nanoparticles was carried out
with a Rigaku X-ray diffractometer with Cu Ko radiation over a 28 to examine possible sample
crystallinity.

2.6.3. Fourier transforms infrared spectroscopy (FTIR) analysis.

The change in functional groups of materials was analyzed by FTIR on a Bruker (Parkin
Elmer 100) instrument by the ATR method in the range 100-4000 cm™* [25]. To check the main
functional groups of the material prepared from Prunus persica (wild and variety Fourier
transform infrared spectroscopic analysis was done.

2.7. Antibacterial activity of silver nanoparticles.

The antibacterial activity was done on synthesized silver nanoparticles against gram-
positive (Staphylococcus aureus) and gram-negative (Pseudomonas aeruginosa and Klebsiella
pneumonia) by using the Disc-diffusion method [26]. All the bacteria were obtained from C.
M. H. Muzaffarabad. The bacterial cultures were prepared in the laboratory using nutrient agar
medium and then incubated for 24 hours at 37 °C. Test tubes, disc, Petri plates, nutrient agar
medium, distilled water, and loops were sterilized in an autoclave at 121 °C for 15 minutes. 10
ml of water was taken in a sterile test tube. A loop of the bacterium was inoculated in distilled
water under aseptic conditions. Each overnight bacterial inoculum (100 pl) was spread on
sterile Petri plates containing nutrient Agar medium and rotated gently to mix inoculum in
medium and were allowed to solidify at room temperature. The 10 mg silver nanoparticles were
dispersed in 1 ml of distilled water. Sterile disc of 6 mm containing silver nanoparticles (plant
extract, silver nitrate, and ampicillin) were placed in Petri plates and again incubated at 37 °C
for 24 hours. The zone of inhibition was measured with the help of the meter-scale after 24
hours. This activity was repeated three times for calculating the mean value in millimeters.

2.8. Antioxidant activity of silver nanoparticles.

1, 1-diphenyl-2-picrylhydrazil (DPPH) radical scavenging assay was used to calculate
the antioxidant activity using a [27] method. DPPH radical scavenging assay is an effective
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method that has been used to control the antioxidant ability of many antioxidants. DPPH is a
stable free radical that has been widely used to evaluate the free-radical scavenging activity of
antioxidants. The reaction consisted of AgNPs, standard DPPH solution, methanol, and
extracted with different concentrations of both (25, 50, and 100 pug/mL) were transferred in a
labeled test tube for a sample and blank reading, mixed properly, and retained for 30 minutes.
The experiments were performed three times. UV-Vis spectroscopy was used to read the
absorbance at 517 nm against blank reading. To calculate the percentage scavenging activity,
the following formula was used:

DPPH scavenging assay (%) = [(A0 — A1)/ A0] x100

Hence AOQ is the absorbance of the control and A1, is the absorbance of the AgNPs and
plant extract at 30 min. Microsoft Excel software was used to calculate the 50 percent inhibition
(IC50) for each concentration.

3. Results and Discussion

The synthesis, characterization, and application of a biologically fabricated
nanostructure have significant importance in nanotechnology. The present study was shown a
simple, cost-effectively, and environmentally friendly method of silver nanoparticles by
mixing leaf extract of Prunus persica wild and variety to the AgNOs solution.

3.1. Silver nanoparticles synthesis.

When aqueous AgNOs solution was mixed with plant extracts, the silver ions were
condensed in solution, silver nanoparticles' primary formation. The initial color of leaf extracts
of Prunus persica wild and variety was dark yellow and pale yellow, respectively, then it
started to change and finally attained dark brown in case of Prunus persica wild and greyish
brown in case of Prunus persica variety when treated with AgNOs solution. Prunus persica
wild took 10 minutes, while Prunus persica variety took 15 minutes to synthesize silver
nanoparticles. These color changes indicate the reduction of silver ions to silver nanoparticles.

3.2. UV-Vis spectral analysis.

UV-visible spectroscopy had been used to confirm the reduction of silver ions to silver
nanoparticles. UV-Vis spectrograph of silver nanoparticles had been observed with different
time intervals and water used as a reference between 300 nm — 700 nm. Surface plasmon
resonance, which is one of the important optical properties due to combined electron vibration
around the particle surface model, was exhibited by silver nanoparticles formed in the solution.
When Prunus persica leaves (wild and variety) were mixed with silver ion solution, no
absorption peak was observed. The UV-Vis spectra recorded a strong surface plasmon
resonance band for Prunus persica (wild) leaf extract whose intense peak occurred at 467 nm
and 492 nm (Fig. 1). In contrast, the surface plasmon resonance bands for Prunus persica
(variety) showed absorbance peak at 462 nm and then 491 nm (Fig. 2). The observed peaks
broaden in all the spectra, which indicates the polydispersed nature of silver nanoparticles.
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Figure 1. UV-Visible absorption spectra of synthesized silver nanoparticles from Prunus persica variety leaf
extract.
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Figure 2. UV-Visible absorption spectra of synthesized silver nanoparticles from Prunus persica variety leaf
extract.

3.3. Fourier transmission infrared spectroscopy.

The double role of the plant extract both as a reducing and capping agent and presence
of some functional groups was confirmed by FTIR analysis of silver nanoparticle It was
observed that the silver nanoparticles obtained from leaf extract of Prunus persica wild
expressed the absorption peaks at 516.89 cm™, 1024.13 cm™, 1068.49 cm™, 1118.64 cm™,
1161.07 cm™, 1375.15 cm™, 1608.52 cm, 1652.88 cm™, 1679.88 cm™, 1730.03 cm'%, 1988.47
cm?, 2073.33 cm?, 2898.81 cm™, 3458.13 cmL. The absorption peaks at 516.89 cm™ for C-Br
stretch, 1024.13 cm™ could be assigned for C-O stretch, whereas the peak at 1068.49 cm™
assigned to the C-OH bond of aromatic compounds. The observed peak at 1679.88 cm™
resulted from aryl ketone stretch, the peaks at 1118.64 cm™ and 1161.07 cm™ corresponds to
C-N or C-O stretching alcohols. A peak at 1988.47 cm™ for C=C asymmetric stretch, 1608.59
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cm* assigned to C=C aromatic stretch. The absorption peaks at 1375.1 cm™ can be allocated
to the presence of C—O stretching is carboxyl. The absorption peaks 1652 cm™ and 1730.03
cm* correspond to amide C=0 and C=0 stretching of the carbony! group in ketones, aldehydes,
and carboxylic acid. A peak at 2073 cm™ can be given to the alkyne group. A wideband at 3458
cm? is due to the N-H stretching, and 2898.81 cm™ is assigned for -CH: or -CHs functional
groups (Fig. 3).
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4000 0 200 2800 2400 2000 1800 1800 1400 1200 1000 20 a0 400
w

Figure 3. FTIR spectrum of air-dried powder of Prunus persica wild leaf extract.

The FTIR spectra obtained by the leaf extract of Prunus persica variety showed
absorption peaks was at 557.39 cm™, 688.54 cm™, 727.11 cm™?, 748.33 cm, 1033.77 cm™,
1051.13 cm™, 1193.85 cm™, 1342.36 cm, 1608.52 cm™, 2335.64 cm™, 2848.67 cmt, 2921.96
cmL. The peaks at 557 cm™ and 688.54 cm™ indicates the (C-Br) stretch of Alkyl halide. The
peaks at 727.19 cm™ and 748.33 cm™ were assigned for C-H stretching and C—H alkenes
stretch. Further, peaks assigned at 1342.36 cm™ and 1051 cm* suggest the amine and hydroxyl
groups of alcohol. 1193.85 cm™ assigned to C—N amines stretch, 1608.52 cm™ assigned to C=C
aromatic stretch, 2335.64 cm? specified for C-H stretching. A peak at 2848.67 cm™
corresponds to C-H vibration. The observed peak at 2921.96 cm™ is assigned for the C-H
stretching of the alkane amide I band (Fig. 4).
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Figure 4. FTIR spectrum of air-dried powder of Prunus persica variety leaf extract.
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3.4. XRD analysis.

X-Ray analysis was used to confirm the presence of silver nanoparticles with crystalline
nature. By using an X-Ray machine with radiations having 0.15 nm wavelength of X-rays and
in the 20 range between 10° to 90° at Nanoscience and technology department (NS&TD),
National Centre for Physics (NCP), Islamabad, Pakistan to study the purity, interlayer spacing,
and crystallinity of the synthesized nanomaterial. To calculate the Crystalline size of the
nanoparticle was calculated by using Debye-Scherrer’s equation as below;

KA
= L cosB
Where “D” represents domain size of crystallite, “A” represents the wavelength of X-rays used
(0.15nm), “K” stands for Scherrer's constant, “0” represent Bragg’s angle, and “$” is the width
of diffraction peak and is calculated as full width half maximum (FWHM).

XRD spectrum showed various peaks that may be indexed based on a face-centered
cubic structure of silver. Fig 5 shows the XRD spectrum of Ag nanoparticles synthesized using
leaf extract. Fig 6 shows the XRD spectrum of Ag nanoparticles synthesized using leaf extract
of Prunus persica variety. The comparison of XRD pattern of synthesized material with
standard confirmed the nanocrystal formation as evidenced through diffraction peaks observed
at 20= 38.10°, 44.33°, 64.32°, 77.47° corresponds to (111), (200), (220), (311) respectively,
while the XRD pattern for Prunus persica variety shown 2 theta angles values at 37.93°, 44.18°,
64.36°, 77.31° due to reflection from 111°, 200°, 220°, 311° planes, showing the absence of
impurity, good crystallinity homogeneous composition of Silver nanoparticles, indicating the
formation of nanoparticles of Ag. The average crystallite size calculated from the XRD
spectrum was found approximately about 18.09 nm for Prunus persica wild (Table 2) and
17nm for Prunus persica variety (Table 3). The crystalline size of 17 nm to 18 nm demonstrates
that the AgNPs synthesized using the “green method” were nanocrystalline. The broadening of
peaks showed that other biological macromolecules are also present in the plants.

Table 2. Determination of the crystalline size of AgNP’s using Debye-Scherrer’s equation.

Peaks 20 Value | FWHM 0 D=K A/p. cos 0
111 38.10 0.5395 | 0.9799 15.69
200 44.33 0.7343 | 0.9849 11.47
220 64.32 0.5526 | 0.7359 20.41
311 77.48 0.6558 | 0.5097 24.82

——AgNP's| .,

200

Intensity (a.u.)

220 311

10 20 30 40 o0 [5]8) 0 1)
26 (Degree)
Figure 5. XRD spectrum of Ag nanoparticles synthesized using leaf extract.
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Table 3. Determination of the crystalline size of AgNP’s using Debye-Scherrer’s equation.

Peaks | 20 Value | FWHM 0 D=K\/B.cos 0
111 37.93 0.4723 0.9559 18.24
200 44.18 0.6298 0.9403 14.06
220 64.46 0.6387 0.8745 15.74
311 77.23 0.0654 0.8216 22.62
XD -
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Figure 6. XRD spectrum of Ag nanopartlcles syntheS|zed using leaf extract of Prunus persica variety.
3.5. Antibacterial assay.

Photosynthesized silver nanoparticles of Prunus persica wild and variety were used to
evaluate the antibacterial activity against different bacteria of (Staphylococcus aureus,
Pseudomonas aeruginosa, and Klebsiella pneumonia) by using the Disc-diffusion method. To
inhibit the growth of tested bacteria, the aqueous leaf extract of Prunus persica (wild and
variety), aqueous extract mediated silver nanoparticles, AgQNOs (salt), and ampicillin were
used. The inhibition growth results were shown in Table 4 and Table 5 regarding the mean plus
standard error. Fig 7 shows the zones of inhibition of Prunus persica (wild and variety)
mediated silver nanoparticles. The silver nanoparticles were synthesized from the leaf extract
of Prunus persica (wild) showed maximum inhibition zone against pseudomonas aeruginosa
(10.33 £ 0.57). The minimum zone of inhibition was found to be Staphylococcus aureus (8 £
2). Whereas the synthesized silver nanoparticles from the leaf extract of Prunus persica
(variety) showed a higher zone of inhibition against Staphylococcus aureus (12.33 + 2.08), and
the least zone of inhibition was found towards klebsiella pneumonia (8.66 + 0.57). At the same
time, modest activity was revealed by the Pseudomonas aeruginosa (10 + 5.85). The variation
among the zone of inhibition of different bacterial strains is due to the bacterial cell wall
composition difference. The Gram-positive bacteria have a thick peptidoglycan layer as
compared to the Gram-negative bacteria is thinner. The aqueous extract showed good
antibacterial activity towards the Pseudomonas aeruginosa and Klebsiella pneumonia.
Positive control showed near to maximum inhibition zone for all inoculums against klebsiella
pneumonia (8.33 = 2.51). Fig 8 shows the mean zone of inhibition of Prunus persica wild
mediated silver nanoparticles against test bacteria. Fig 9 shows the mean zone of inhibition of
Prunus persica variety mediated silver nanoparticles against test bacteria.
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(c)

Figure 7. Zones of inhibition of Prunus persica (wild and variety) mediated silver nanoparticles: (a) shows the
results of Staphylococcus aureus, (b) shows the results of Pseudomonas aeruginosa, and (c) shows the results of
Klebsiella pneumonia. Where, Ew= extract of wild plant, Ev = extract of variety plant, Pw = silver nanoparticles

from wild plant, Pv = silver nanoparticles from variety plant, S = AgNOs.

Table 4. Antibacterial assays of Prunus persica wild mediated silver nanoparticles.

Bacterial spp | Aqueous extract AgNPs AgNO3 Control
S.aureus 6.66+1.15 8+2 15+4.35 25+8.18
Pseudomonas 9.33+3.511 10.33+0.577 10.33+1.527 9.33+3.511
Klebsiella 9+5.196 8.33+2.516 11+2.645 7.66+2.886
25
C
e
=20
'_E
= 15
S}
€ 10
o
N
[
=
0
Aqueous AgNPs AgNO3 Control
extract

B Staphylococcus aureus M Pseudomonas aeruginosa M Klebsiella pneumoneae

Figure 8. Mean zone of inhibition of Prunus persica wild mediated silver nanoparticles against test bacteria.

Table 5. Antibacterial assays of Prunus persica variety mediated silver nanoparticles.

Bacterial spp. Agueous extract AgNPs AgNOs Control

S.aureus 7.66+2.886 12.33+2.081 13.66+3.511 22.661+8.326
Pseudomonas 9.66+4.041 10.33+5.859 11.33+2.516 7.66+2.886
Klebsiella 9+1.732 8.66+0.577 10.66£1.154 8.331£4.041
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Figure 9. Mean zone of inhibition of Prunus persica variety mediated silver nanoparticles against test bacteria.

3.6. Antioxidant assay.

An antioxidant may be explained as “any material when present at low concentrations,
compared with those of the oxidizable substrate, inhibits the oxidation of that substrate”. DPPH
is a free radical; it becomes changed into a stable molecule [28].

Table 6. Antioxidant activity of silver nanoparticles.

Percentage Scavenging activity
Sample 25 50 100 1C50
Wild Extract 32.923 38.412 42.025 0.114346
Wild Extract NPs 37.782 40.602 42.782 0.0573
Variety Extract 46.558 39.081 46.558 0.07262
Variety Extract NPs 46.341 47.338 55.183 0.123466

1 2 3 - 5

M Series1 M Series2 M Series3

Figure 10. The percentage of Radical scavenging activity.

The antioxidant activity was done on synthesized AgNPs and plant extract of Prunus
persica wild and variety. DPPH radical scavenging method has been used to measure the
antioxidant activity because it is a quick and reliable method. The DPPH free radical
scavenging activity was measured by using a spectrophotometer to record reading at 517 nm.
A histogram presents the results in Fig 10. The results showed that the IC50 value of wild-
https://nanobioletters.com/
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synthesized AgNPs exhibited the highest (0.0573) value, followed by (0.07262) various
AgNPs. Therefore, the highest scavenging activity was observed in wild extract (0.114346)
and variety extract (0.123466), as shown in Table 6. The antioxidant activity of nanoparticles
and plant extract increases with an increase in concentrations (25-100 g/mL). The greater
antioxidant capacity of AgNPs can be attributed due to the presence of some of the
phytochemicals of Prunus persica L. in the nanoparticles as capping agents. Some
phytochemicals are flavonoids with several hydroxyl groups.

3.7. Discussion.

In the present study, we prepared silver nanoparticles from 2 mM AgNOs solution and
leaf extract of Prunus persica (L.) Batsch (wild and variety) and their characterization are done
using different techniques UV-Vis Spectroscopy, FTIR, SEM, and XRD. The plant 1material
contains certain organic compounds that act as reducing, capping, and stabilizing agents. When
leaf extract was mixed with an aqueous AgNOs solution, it started to change color. The
initiation of color change was observed after 10 to 15 minutes for Prunus persica L. (Batsch)
wild and variety leaf extract, respectively. The color changes from pale yellow to dark brown
and then dark yellow to grayish brown were due to the excitation of surface plasmon vibration
in the silver nanoparticles formed in the reaction mixture [29]. The color change indicated the
reduction of silver ions to silver nanoparticles [30].

UV-Vis spectroscopy is a technique used to establish the silver nanoparticles in an
aqueous solution. The surface plasmon band of silver nanoparticles appeared in a range of 300
nm to 700 nm [31]. The color change of the colloidal solution was followed by UV-Vis
spectroscopy, which confirmed the reduction of silver ions to silver Nano size particles.
Surface Plasmon resonance occurred at 491 nm of reaction solution containing leaf extract of
Prunus persica wild and variety. This result was near the work where the absorption peak was
observed at 475 nm for a silver solution having leaf extract of Memecylon edule [32]. Silver
nanoparticles in the reaction solution containing leaf extract of Prunus persica wild and variety
showed resonance band at 462 nm, which was closely related to results obtained by [33].
Simultaneously, the silver nanoparticles using parthenium leaf extract showed an absorption
spectrum at 460 nm.

FTIR study was carried out to study the functional groups of Prunus persica wild and
variety extract. Silver nanoparticles were prepared to determine unknown materials by
producing an infrared absorption spectrum that identifies types of chemical bonds in a molecule
that acts as a reducing agent. The FTIR analysis of the silver nanoparticles formed from the
plant extracts confirmed that the plant extract's biomolecules were responsible for reducing,
capping, and stabilizing silver nanoparticles. In the case of Prunus persica, wild aqueous
extract peaks appeared at 1068 (C-O) stretching from alcohol, carboxylic acid, and (C-N)
stretching vibration of amine [34]. The peak at 1375.15 cm™ attributed to -OH or C-N
stretching of aromatic amine [35]. The peak at 1730.03 cm™ corresponds to (-C=0) stretching
of the carbonyl group in ketones, aldehydes, and carboxylic acid [36]. Broadband between
3458 cm™ is due to the N-H stretching. The band at 1652 cm™ corresponds to amide C=0
stretching, and a peak at 2073 cm™* can be assigned to the alkyne group [12,37]. 1118.64 cm™!
and 1608.59 cm™* corresponds to C- N amines and C=C aromatic stretch. The peak at 2898.81
cm is assigned to the stretching vibrations of the -CH2 and -CHs functional groups [38].

The FTIR spectrum of silver nanoparticles synthesized from the leaf extract of Prunus

persica variety showed peaks at 727.19 cm™, corresponds to C-H stretching strong aromatic
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mono-substituted benzene [39]. A wide and strong peak with maximum intensity at 557 cm™
[40]. Some other peaks observed at 1606.59 cm™, 1193.85 cm™, and 748 cm™ were assigned to
C=C aromatic stretch, C-N amines stretch, and C—H alkenes stretch [41] and 2848.67 cm
belongs to the C-H stretching vibration of -CH3 and -CH2 groups [42]. A peak observed at
2921.96 cm™ is due to the C-H stretching of the alkane amide | band of proteins [43]. The peak
at 1051.13 cm™ assigned to C-O stretching from alcohol, carboxylic acid, and C-N stretching
vibration of amine. The peak at 1033 cm™ corresponds to the C-O stretching of alcohols,
carboxylic acids, or C-N stretching of aliphatic amines [34].

The XRD analysis was used for determining the size, chemical composition, and
crystalline nature of silver nanoparticles obtained from leaf extract of Prunus persica (L.)
Batsch wild and varied. The X-ray pattern of silver nanoparticles of Prunus persica wild
corresponding to Fcc structure of silver at the scanning of 10° to 90° along with the broad
peaks observed at 38.10°, 44.33°, 64.32°, 77.47 ° corresponding to (111), (200), (220), (311)
planes respectively, with an average particle size of 18.09 nm. In the case of Prunus persica
variety silver nanoparticles, the XRD calculation observed peaks at 37.93°, 44.18°, 64.36 °,
and 77.31°, corresponding to 111°, 200°, 220°, 311 ° planes. The average particle size of 17
nm. The plane of diffraction shows the crystalline nature of silver nanoparticles. Similar
particle size of 18 nm was reported by [44].

The photosynthesized silver nanoparticles from plant extract were proved to be toxic
against different bacterial strains. Silver nanoparticles do not remain nano-size when they
together in a cluster become larger and more efficient when they come in contact with natural
liquid like water [45]. The antibacterial effect was observed against Gram-positive (S. aureus)
bacterial strains and Gram-negative (Pseudomonas aueroginosa, Klebsiella pneumonia)
bacterial strains using the Disc Diffusion method [26]. VValues of the Inhibition zone were
observed by AgNPs, aqueous plant extract, AGQNOs, and positive control. Silver nanoparticles
and AgNOs have shown good and almost similar antibacterial activity against Gram-positive
and Gram-negative bacteria. Due to their small size and large surface area, silver nanoparticles
have shown great contact with bacteria. They can easily reach the nuclear wall of bacteria
[46,47]. Numerous investigations estimated that AgNPs, when coming in contact with bacteria,
could attach to the cell membrane surface, affect the respiratory function of the membrane-
bound enzymes of the cell, and disturbed the morphology to increase permeability. As
compared to the larger AgNPs, smaller Ag NPs showed a high bactericidal effect due to the
large surface area for interface [48]. Some investigators believed that Ag NPs release silver
ions on the surface, mainly responsible for bacterial strains' inhibitory effect [49]. AgNPs
showed the highest antibacterial activity against Gram-positive bacteria (Staphylococcus
aureus 12.33), which was followed by the Gram-negative bacteria (Pseudomonas aueroginosa
10.33 and klebsiella pneumonia 8.33) [50]. The aqueous extract of both Prunus persica wild
and various plants was effective against Gram-negative bacteria (Pseudomonas aueroginosa)
[51]. The synthesized AgNPs showed good antibacterial activity as compared to the plant
extract [52]. To calculate the antioxidant activity 1, 1-diphenyl-2-picrylhydrazil (DPPH)
radical scavenging assay method was used [27]. DPPH is a stable free radical that has been
widely used to evaluate the free-radical scavenging activity of antioxidants [53]. The
nanoparticles and extract showed DPPH free radical scavenging activity in a concentration
range of 25-100 pl/ml, and its inhibition ranged from 32.923-55.382 %. The IC50 value was
measured for both plant extract and synthesized nanoparticles, which is required for 50 %
inhibition of the free radical DPPH, was determined. The wild synthesized AgNPs showed the
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highest antioxidant activity, followed by various AgNPs compared to the wild and variety
extract.

4. Conclusions

In the present study, silver nanoparticles were synthesized using leaf extract of Prunus
persica L. Batsch (wild and variety) at room temperature. UV-Vis spectroscopy showed the
broad peaks in the range of 460- 492 nm that confirmed the variation in particle size and
polydispersed nature of AgNPs. The average nanoparticles size was found to be 18 nm and 17
nm that was confirmed by the X-Ray Diffraction Analysis. FTIR determined the biomolecules
such as alkanes, alkenes, amides, carboxylic groups in the material. The antibacterial effect of
AgNPs exhibited significant results compared to the plant extract and realized that plant
synthesized AgNPs have been the best alternative to antibiotics. Finally, the antioxidant
activity of AgNPs also shown excellent results as compared to the plant extract.
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