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INTRODUCTION 

In present world, where many tools and techniques are 

present, nanotechnology has become more popular and 

rapidly accepted by many field of Science. With the help 

of nanotechnology, materials with nanometer size are 

produced. Many research shows that nanoparticles have 

special optical, chemical, physical, magnetic and 

antimicrobial properties in it. Nano particles can be 

produced by physical, chemical and biological 

method.
[4,7,20]

 As name impels Physical methods include 

ultra-sonication, irradiation, microwave, electroche-

mical technique, whereas chemical methods utilize 

chemicals as reducing agent. These two methods involve 

use of toxic and hazardous chemicals which are 

expensive and have potential to harm environment, as  

 

a result, responsible to increase various biological 

risks.
[11]

 Biological methods utilize the potential of 

microbes and plant material as a reducing or stabilizing 

agent. Biological method is being adopted by many 

researchers because it is an environment friendly 

method, and it is cost effective and rapid method to 

synthesize silver nanoparticle.
[12,13,19]

 

 

Metal ion, like silver, gold, cadmium sulphide etc. is 

reduced into metallic nano particles during the process of 

nanoparticle synthesis. Silver nanoparticles gained 

attention of many researchers, as silver is known as very 

beneficial element and being used as an antimicrobial 

agent since a long time ago. Because of its high 

antimicrobial properties, chemical stability and catalytic 

activity, silver is considered as an ideal metal to produce 

nanoparticle.  

 

Apple is well known for very rich source of nutrient and 

many researchers have already proved that apple peel 

contains more nutrients than apple flash. Apple skin has 

flavonoid like quercetin glycosides and cyanidin 

glycosides which is not found in apple pulp.
[20]

 Apple 

belongs to the Kingdom:- Plantae, Division-

Angiosperms Class – Eudicots, Sub-class- Rosids, 

Order:-Rosales, Family- Rosaceae Genus:-Malus and 

species:-M.pumila and its Binomial name is Malus 

pumila. 

 

METHOD AND MATERIAL 

Collection of material 

Fresh apple peels were obtained by peeling fresh apples 

and some were collected from local juice shop where 

they use apple pulp for fruit custard and peels were of no 

use for them. The apple peels were washed well by using 

distilled water.  

 

Extraction method 

Boiling Method 

To obtain aqueous extract, fresh apple peels were used. 

20 gm. of apple peels were soaked in 200 ml of distilled 

water and boiled for 30 minutes. Extract was first filtered 
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ABSTRACT 

In this study, synthesis of silver nanoparticles has done using extract of apple peels. Nanoparticles can be 

synthesized by various physical and chemical methods. In this study, an environment friendly biogenic technique 

has used to produce silver-nanoparticles. Nano particles have synthesized by adding 1mM silver nitrate solution 

into the plant extract and characterized by UV-Visible absorption spectroscopy. The UV-Visible spectrum showed 

strong absorption peak at 300 to 340 nm. Role of apple peel extract as a reducing and capping agent of silver ion 

has identified by Fourier transform infrared (FTIR) spectroscopy. The result of Zeta potential showed that silver 

nanoparticles were 381.3 nm in size. Biogenic synthesis of silver nanoparticle is a rapid and simple method which 

can be used in place of hazardous chemicals. Eco-friendly plant material is used as reducing or stabilizing agent 

which is economic and cost effective. Synthesis of nano-particles was confirmed by UV-Spectroscopy, FTIR 

spectroscopy and Zeta potential. This study also promotes the green technology to produce silver-nanoparticles. 

 

KEYWORDS: In this study, synthesis nano-particles produce silver-nanoparticles. 
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by muslin cloth then by whatman no.1 filter paper. This 

mixture was kept at 66°C in a water bath and cooled to 

room temperature. Extract was transferred to glass vials 

and kept at low temperature in refrigerature. 

 

Biosynthesis of nanoparticles 

Preparation of Silver nitrate solution 

Silver nitrate solution was prepared. To prepare 1mM 

AgNO3 solution 16.9 mg AgNO3 was dissolved in 100 

ml deionized water.  

 

Silver nanoparticle biosynthesis by using aqueous 

extract of apple peel:- For silver nanoparticles 

synthesis, one ml of fresh apple peel extract was added to 

9 ml of 1mM AgNO3 in 50 ml flask. Then flask was 

incubated for a desired time (commonly 24hr) at room 

temperature. After definite time interval a change in 

color of reaction mixture from light brown to dark brown 

was observed. 

 

Characterization of silver nanoparticles 

UV-Spectroscopy 

The primary characterization of silver nanoparticle is 

done by UV-Spectroscopy. 

 

This technique is very reliable, easy, simple, and need 

short period of time for measurement. Due to some 

unique optical properties silver nanoparticle interact 

strongly with specific wavelengths of light. In the visible 

region of electromagnetic radiation, vibration of free 

electrons of silver nanoparticle, in resonance with light 

wave give rise to a surface plasmon resonance (SPR) 

absorption band.
[21]

 During synthesis of silver 

nanoparticle, Color development is characteristic of the 

surface plasmon resonance (SPR) of silver nanoparticles. 

 

FTIR Spectroscopy 

To find out presence of bio reducing agent in the reaction 

mixture FT-IR spectroscopy was carried out. For this 

freshly synthesized nanoparticles were centrifuged at 

5000 -6000 rpm for 10 minutes to remove any uncapped 

ligand from the reaction mixture, after centrifugation 

suspension were again subjected to centrifuge in 10 ml 

sterile distilled water. This process was repeated for 2 to 

3 times to collect silver nanoparticles. To obtain dried 

powder of silver nanoparticle the purified suspension 

was freeze dried. These dried nanoparticles were 

analyzed later with the help of FT-IR spectrophotometer. 

The functional groups present in the sample were 

identified by comparing the obtained spectral data with 

reference chart. 

 

Particle Size Analysis 

Zeta potential 

With the help of Zeta potential analysis technique the 

surface charge of silver nanoparticles can be determined. 

A property of zeta potential gives the net surface charge 

to the silver nanoparticle. The state of silver nanoparticle 

surface and its stability can be understood with the help 

of zeta potential.
[9]

  

RESULT AND DISCUSSION 

UV-Vis spectroscopy analysis 

Initially the synthesis of silver Nano particle were 

confirmed by observing the color change of reaction 

mixture from light brown to dark brown(Image No.1). 

UV–Visible absorption spectrum of the solution showed 

the surface Plasmon resonance derived from the silver 

nanoparticles at around 400 nm. (Image No.2). 

  

The high OD of the solution suggests a high conversion 

of Ag⁺ to Ag⁰ as nanoparticle. 

 

FTIR Spectroscopy 

Image no. 3 showed the IR spectrum of silver nano 

particles, the peaks were observed very weak at O-H 

stretch at 3853 & 3740 nm, very broad O-H stretch 

(hydrogen bonded) shifted to lower frequency at 3339 

nm, C=C stretch broad less intense at 1641 nm, C=C 

aromatic ring stretch at 1526 nm, Methylene C-H stretch 

at 1418 nm, O-C-O stretch very weak alkene out of plane 

deformation at 1092 nm, at 920-867 peak disappeared. 

As per above observation major functional groups in 

reaction mixture are hydroxyl, alkene, Carbonyl 

indicated by Infra-Red absorption spectrum. 

 

Zeta Potential 

The size of silver nanoparticle and its charge were 

determined with the help of Zeta Potential. Image -4 

reveals the average particle size of 381.3 nm and these 

particles carries negative charge on it. 
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Graph and gallery 

 
Image 1: Silver nanoparticle reaction mixture. 

 

 
Image 2: UV-Visible spectroscopy of Silver nanoparticle. 

 

 
Image 3: IR spectroscopy of Silver nanoparticle. 
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Image 4: Zeta Potential of Silver nanoparticles. 

 

CONCLUSION 

This study conclude that the peel of apple can be used 

effectively for the synthesis of silver nanoparticles. UV-

Spectrophotometer absorption spectrum has shown 

particular band and FTIR spectroscopy spectra has given 

conformation of presence of caped ligand and synthesis 

of stabilized silver nanoparticles. It is well documented 

and many research has confirmed that silver nanoparticle 

is able to show antimicrobial activities.
[1,3,5,6]

 This 

biogenic synthesized silver nanoparticles can be used to 

control pathogenic microbes as an effective antimicrobial 

agent. As green synthesized nanoparticles are 

ecofriendly, it must be promoted to utilize in place of 

chemical method of SNPs synthesis, besides that it is 

also cost effective. 
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