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INTRODUCTION 

Full of beans of nanotechnology in each and 

every field of science and technology has been 

successful at a tremendous rate now a day. 

Started its journey from organic chemistry, 

this field has now even reached to aeronautical 

research, and a special attention has been 

drawn in the medical and allied branches for 

exploitation of the nanotech for attending the 

limitations of the present time. Carrying 

foreword the success of nanotechnology in 

field of physical, chemical and medical 

sciences, it has now started revolutionizing the 

drug delivery sciences. The term nanoparticle 

is used to describe a particle with size in the 

range of 1–100 nm. They tend to react 

differently than larger particles of the same 

composition because of their large surface 

area, thus allowing them to be used in novel 

applications
2
. Moreover, they serve as the 

fundamental building block of 

nanotechnology. Nowadays there is a wide 

application of nanoparticles in diverse fields 

including catalysis, energy, chemistry and 

medicine. 
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ABSTRACT 

The synthesis of nanoparticles is in the spot light in modern nanotechnology. In recent years, the 

development of competent green chemistry methods for synthesis of metal nanoparticles (NPs) 

has become a main lime light of researchers. Biological synthesis of nanoparticles using waste 

part of fruite is currently under exploitation. The first time in this paper we have reported the 

green synthesis of silver nanoparticles (AgNPs) by reduction of silver nitrate, using fruit peel 

extracts of mango  ; commonly found plant in india . The reaction process for the synthesis of 

silver nanoparticles is simple, cost-effective, novel, rapid and ecofriendly route using fruit peel 

extract of mango plant, which acted as a reducing and stabilizing agent simultaneously at room 

temperature. Formation of the nano silver was confirmed by surface Plasmon spectra using UV-

Vis spectrophotometer and absorbance peak at 410 nm. Different silver ion concentration and 

contact times were experimenting in the synthesis of silver nanoparticles. The prepared 

nanoparticles properties were characterized by UV-Vis.  
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Nanotechnology approaches to control disease 

in human and plants have recently been 

increasing greatly and the unique 

physicochemical properties of nano-sized 

metal particles make them successful in 

biology and medicine
8
. The current 

understanding of potential risks associated 

with the release of these materials in the 

environment for human and animal health is 

still insufficient
28

. However, very recently 

Verano-Braga et al.
27

 reported that the toxicity 

of AgNPs depends upon both dosage and 

particle size. Metal nanoparticles show large 

surface to volume ratio and exhibit 

antimicrobial properties due to their ability to 

interact with cellular membranes through 

disruption of cell wall structure
3,25

. Especially 

silver has long been known for its strong 

toxicity against a wide range of micro 

organisms including bacteria and fungi
16

. 

There are numerous methods for synthesis of 

silver nanoparticles, but, mostly used chemical 

methods. 

 

MATERIAL AND METHODS 

Materials 

The fresh fruit peels of Mango was collected 

from local garden. The fruit peels was kept 

0˚C until further analyses. Silver nitrate 

(AgNO3) was purchased from Sigma Aldrich 

Chemicals, lucknow. Chemicals were of 

analytical reagent grade and were used without 

further purification. All solutions were freshly 

prepared using deionised distilled water and 

were kept in the dark to keep away from any 

photochemical reaction. Glass wares have 

been properly washed with distilled water and 

dried in oven before use. 

Methods 

Preparation of fruit peel extract The fresh 

fruits peels of mango shown were washed 

several times with distilled water to remove 

the dust. The fruits peels were cut into small 

pieces.35 g of properly washed fruits peels 

were added in 175mL ultrapure water in a 

500mL Erlenmeyer flaskand boiled for 10-15 

min. Then Whatman filter paper (No. 40) was 

used for the filtration of boiledmaterial to 

prepare the aqueous fruit extract, which was 

used as such for metal nanoparticles synthesis 

Synthesis of silver nanoparticles Aqueous 

solution (1mM) of silver nitrate was prepared. 

For the green synthesis of silver nanoparticles 

(AgNPs), 1.8ml of fruit peels extract was 

mixed to 50mL of prepared silver metal ion 

solution and stirring continued for 4 min at 

room temperature. The reduction takes place 

rapidly as indicated by brown-yellow colour 

solution was formed after 30min which 

indicating the formation of silver 

nanoparticles. The effects of reaction 

conditions such as the silver ion concentration 

and reaction time were also studied. 

UV-Vis spectral analysis  

Synthesized silver nanoparticles was 

confirmed by sampling the aqueous 

component of different time intervals and the 

absorption maxima was scanned by UV-Vis 

spectrophotometer at the wavelength of 300 – 

800 nm on Perkin-Elmer Lambda 25 

spectrophotometer.  

X-ray diffraction studies  

The formation and quality of compounds were 

checked by X-ray diffraction (XRD) spectrum. 

The XRD pattern was measured by drop 

coated films of AgNO3 on glass plate and 

employed with X-ray diffractometer (INEL X-

ray diffractometer) of characteristic Co-kα1 

radiation (λ = 1.78 A°) in the range of 20° to 

90° at a scan rate of 0.05°/min with the time 

constant of 2 sec.  

TEM analysis of silver nanoparticles  

Morphology and size of the silver 

nanoparticles were investigated by TEM 

images using Phillips, TECHNAI FE 12 

instrument. Thin film of the sample was 

prepared on a carbon coated copper grid by 

just dropping a very small amount of the 

sample on the grid and drying under lamp.  

FTIR spectral analysis  

The bioreduced silver nitrate solution was 

centrifuged at 10,000 rpm for 15 min and the 

dried samples were grinded with KBr pellets 

used for FTIR measurements. The spectrum 

was recorded in the range of 4000 - 400 cm-1 

using Thermo Nicolet Nexus 670 spectrometer 

in the diffuse reflectance mode operating at 

resolution of 4 cm-1.  
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RESULTS AND DISCUSSION 

Fig. 1 represents the UV-Vis spectra of 

aqueous component as a function of time 

variation of leaf broth with 1 mM aqueous 

AgNO3 solution. Metal nanoparticles have free 

electrons, which gives surface plasmon 

resonance (SPR) absorption band, due to the 

combined vibration of electrons of metal 

nanoparticles in resonance with light wave. 

The sharp bands of silver colloids were 

observed at 436 nm. The intensity of 

absorption band increases with increasing time 

period of aqueous component and consequent 

color changes were observed from without 

color to reddish yellow, shown in Fig. 2. These 

characteristic color variation is due to the 

excitation of the of the surface plasmon 

resonance in the metal nanoparticles. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. 1: UV-Vis spectra of silver nanoparticle 

  

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

Fig. 2: Picture of aqueous solution of 1mM AgNO3 with mango peel extracts before adding the leaf 

extract and after addition of mango peel broth. 

 

The XRD spectrum 

The XRD spectrum (Fig.3) showed three 

distinct diffraction peaks at 37.6°, 44.7° 

and76.3°, which are indexed the (111), (200) 

and (311) of the cubic face-centered silver. 

The obtained data was matched with the Joint 

Committee on Powder Diffraction Standards 

(JCPDS) file No.03-0921. The average grain 

size of the silver nanoparticles formed in the 

process was estimated fromthe Debye Scherrer 

equation (d = (kλ×180)  / βCos θβΠ) by 

determining the width of the (111)Bragg’s 

reflection
24

, where k is Scherrer constant, λis 

the wavelength of the X-rays, βand θβare full 

width half maximum of the Bragg angle, the 

estimated mean size oftheparticlewas6.2nm. 
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Fig. 3: XRD pattern from drop-coated films of synthesized silver nanoparticles. 

 

Transmission electron microscope image of 

silver nanoparticles derived from Mango peel 

extract was shown in Fig. 4. The morphology 

of the nanoparticles was spherical in nature. 

Under careful observation, it is evident that the 

silver nanoparticles surrounded by a faint thin 

layer of other materials, which we suppose are 

capping organic material from mango fruite 

peel broth. The obtained nanoparticles are in 

the range of sizes 3–20 nm and few particles 

are agglomerated. Fig. 5 shows the histogram 

of silver nanoparticles, it is evident that there 

is variation in particle sizes and the average 

size estimated 9.5 nm. It may be noted that the 

size of the silver nanoparticle obtained from 

TEM is good agreement with the size obtained 

from the XRD measurements. 

 

 

 

 

 

 

 

 

 

 

 
Fig. 4: TEM image of silver nanoparticles 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. 5: Histogram of synthesized silver nanoparticles 
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FTIR measurements were carried out to 

identify the biomolecules for capping and 

efficient stabilization of the metal 

nanoparticles synthesized by Mango peel 

broth. The FTIR spectrum of silver 

nanoparticles is shown in Fig. 6. The band at 

3419 cm
-1

 corresponds to O-H stretching H-

bonded alcohols and phenols. The peak at 

2923 cm
-1

 corresponds to O- H stretch 

carboxylic acids. The assignment at 1648 cm
-1

 

corresponds to N- H bend primary amines. The 

peak at 1376 cm
-1

 corresponds to C-N 

stretching of aromatic amine group and the 

bands observed at 1163, 1113, 1059 cm
-1

 

corresponds to C-N stretching alcohols, 

carboxylic acids, ethers and esters. Therefore 

the synthesized nanoparticles were surrounded 

by proteins and metabolites such as terpenoids 

having functional groups of alcohols, ketons, 

aldehydes and carboxylic acids. From the 

analysis of FTIR studies we confirmed that the 

carbonyl group from the amino acid residues 

and proteins has the stronger ability to bind 

metal indicating that the proteins could 

possibly from the metal nanoparticles (i.e., 

capping of silver nanoparticles) to prevent 

agglomeration and thereby stabilize the 

medium. This suggests that the biological 

molecules could possibly perform dual 

functions of formation and stabilization of 

silver nanoparticles in the aqueous medium
12

. 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. 6: FTIR spectrum of silver nanoparticles synthesized using mango peel broth. 

 

FTIR measurements were carried out to 

identify the biomolecules for capping and 

efficient stabilization of the metal 

nanoparticles synthesized by Ocimum leaf 

broth. The FTIR spectrum of silver 

nanoparticles is shown in Fig. 6. The band at 

3419 cm
-1

 corresponds to O-H. 

  

CONCLUSIONS 

The rapid biological synthesis of silver 

nanoparticles using leaf broth of Mango peel 

provides an environmental friendly, simple 

and efficient route for synthesis of benign 

nanoparticles. The size of the silver 

nanoparticles was estimated as 3-20 nm. The 

bioreduced silver nanoparticles were 

characterized using UV-Vis, XRD, TEM and 

FTIR spectroscopic techniques. These reduced 

silver nanoparticles were surrounded by a faint 

thin layer of proteins and metabolites such as 

terpenoids having functional groups of amines, 

alcohols, ketones, aldehydes and carboxylic 

acids. From a technological point of view, 

these obtained silver nanoparticles have 

potential applications in the biomedical field 

and this simple procedure has several 

advantages such as cost-effectiveness, 

compatibility for medical and pharmaceutical 

applications as well as large scale commercial 

production. 
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