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ABSTRACT
Silver nanoparticles is famous for its multiple important characteristics like antimicrobial, catalytic properties, uses in
optics etc. but due to high demand and scarcity make it very expensive and unavailable. Current study aimed to
synthesize the AgNPs at low cost but ecofriendly method for this green method was adopted by using apples from the
local market. In this procedure apples were used as reducing agents while silver nitrate in aqueous form as a precursor.
Formation of the silver nanoparticles was observed by changing the colors of the mixture that is from colorless to dark
brown. Presence of the Ag is confirmed by the diffraction of the X-ray. Size of the AgNPs was estimated as 30.26 ± 5.27
nm with the help of dynamics light scattering. Ethylene groups’ presence was confirmed by UV-vis spectroscopy and
Fourier Transform Infrared as capping and reducing agent during the formation of the silver Nanoparticles. The green
method is very useful procedure for the formation of the nanoparticles as it is ecofriendly, simple and economical
procedure and it should be promoted.
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INTRODUCTION
There are bundles of the nanoparticle synthesized in laboratory, many of them are very important and
unique due to their interesting properties but silver nanoparticles attracted the world for most of its
reasons like their uses in optical, bio-labeling, its catalytic properties, many antimicrobial properties etc.
[1-5].It has high demands due to low toxicity to the humans. But due to limited supply it is one of the
expensive NPs. Many procedures have been followed to synthesis the nano-particle at low cost [6-12]
because conventional procedure require high expensive chemicals which is also very toxic to man during
handling. One of the most important economically, ecofriendly and cleaner method is green synthesis
method. The best examples are the extract of black tea leaf, extract of the Mangiferaindica which produce
NPs of 20nm [13,14]. Besides this several fruits extraction like Capsicum Annuum var aviculare (red fruits
of the piquin pepper) has been used to synthezise 3-10nm of NPs [15]. Current study aimed to synthesize
the silver nanoparticle by using green method.
Received 24.07.2020

Revised 23.08.2020

Accepted 05.09.2020

MATERIAL AND METHODS
Synthesis procedure
First local market was search for red apples. Then extract was prepared by cutting the apples into small
pieces and washed properly with the tap water. After that 100g of apple sample put into deionized water
(200ml) and heated at 80°C for one hour. The heated sample was then filtered through filter paper of
whattman. The filtrate obtain from the extraction was store in clean bottle and were used as reducing
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agents. For the synthesis of the AgNPs a mixture was made by mixing 180mL of the apple extract with 0.1
aqueous AgNO3 solution. The mixture was then stirred and heat with different duration for 80°C.
Characterization
Different instruments was used to characterize the synthesized NPs. First at time of the heating, color
changes were monitored and observed by using UV-vis spectroscopy at different time interval that is after
every 5 minutes (5, 10, 15, …60 minutes). And the wavelength of region 200-700nm were recorded by
using UV-2450 Shimadzu UV spectrophotometer. Morphology was observed by using FESEM (HITACHI
SU-6600 model). Next the residue was washed several times with the deionized water. After that
powdered was hot air dried for 24hour at 100°C. Final crystalline structure was analyzed by using Bruker
model D8 advanced powder X-ray diffract meter. The specific functional groups were analyzed and
identified by PerkinElmer Fourier Transform Infrared (FTIR) Spectroscope. Furthermore zeta potential
measurement and particle size was study by using a Malvern Zetasizer Nanoseries Nano ZS (Malvern
Instruments, Herrenberg, Germany) and scattering (DLS) instrument (Zetasizer Nanoseries, Malvern
Instruments Ltd., Malvern, Worcestershire, UK) respectively.
RESULTS AND DISCUSSION
Current study was aimed to synthesis the AgNPs by green method which is one of the most important
ecofriendly and economical method. For this purpose, red fresh apple from the local grocery market were
purchased. And we were successfully able to synthesis the AgNPs. The colorless mixture gradually
changes to dark-brownish suspension this gradual changes is exactly accordance to some previous
publications [16–19]. The crystalline structure obtained by the XRD spectrum is shown in the figure 1a.
The peak values we obtained at 38.16°, 44.36°, 64.58°, 77.48° and 81.61°. Whichcorrelate to 112, 201,
221, 312 & 223 planes of lattice of the Nanoparticles crystals. Figure 1c shows the morphology of the
AgNPs produced during green method. Some previous studies, reports an unassigned peak, incomplete
peaks, weak peaks or oxides of Ag [19, 17,15,20].

Figure 1: a) Spectrum XRD b) Zeta Potential c) morphology of the AgNPs d) Size of the nanoparticles
Average size of the particle was 30.26±5.27 (figure 1d), shape of the nanoparticle was spherical and
exhibit aggregation. Size achieved in current study is similar to some previous studies [21,22]. Silver
Nanoparticle synthesized in current studies has strong agglomeration with zeta potential value of 5.69 ±
3.29mV (figure 1b) [23]. Synthesis of the AgNPs was thoroughly monitored by using UV-vis spectra at 5
min interval times Besides this absorption peak in range 420-450 in UV-vis test confirmed the synthesis
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of the silver nanoparticles. Figure 2 shows the different time intervals studied under UV-vis test. High
intensity during formation of the AgNPs may be due to several reasons like organic elements may
encapsulate the AgNPs which originate from the extraction of the apple, very fine nature,
homogenisty,[24,25,26]. Further the presence of the organic elements which encapsulate the nanoparticle
was analyzed by using FTIR. And spectra were used to observe the functional group associated with the
AgNPs, which reduce the AgNPs.
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Figure 2: UV-vis spectra shows different interval of time for observation
Besides this bands with low intensity 2364.90 cm-1 and 2342.39cm-1revealed the presence of the ethylene
group bound to the AgNPs. Other studies also report presence of the organic compounds with the
nanoparticles [14,27,22]
CONCLUSION
AgNPs were successfully synthesized with average size of 30.26 ± 5.27nm, strong agglomeration (zeta
potential 5.69 ± 3.29) and precipitation by using green method. Sharp peaks in XRD confirmed the
crystalline nature of the nanoparticles. Further ethylene group extracted from apple can be a good
reducing agent. Green method is one of the best ecofriendly, simple and economical method and can be
used to synthesize nanoparticles. This method should be promoted.
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