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ABSTRACT 

                   In the present study silver nanoparticles was successfully synthesized by using seed 

extract of Annona squamosa. The silver nanoparticles formation was confirmed by the colour 

change of seed extracts (SNPs) and further confirmed with the help of  UV-Vis spectroscopy. 

The detail characterization of the nanoparticles  absorption at 450 nm.  The morphology and size 

of  the  silver nanoparticles  were carried out by scanning electron microscope (SEM). The sizes 

of  the synthesized silver nanoparticles was found to be in the range of  50-70 nm. The XRD 

pattern showed the characteristic Bragg  peaks of 27.7570, 32.1751, 38.0127, 66.5732, 83.7541 

and 85.8477 facets of the face center cubic (fcc) silver nanoparticles and confirmed that these 

nanoparticles are crystalline in nature. The antimicrobial activities was carried out some 

pathogenic bacteria by using well diffusion method. Pseudomonas aeruginosa was higher 

antimicrobial activities than other pathogens. 

Keywords : Annona squamosa, Nanoparticles, UV-Vis spectroscopy, X-ray diffraction (XRD), 

Scanning electron microscope (SEM).  

–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– 

INTRODUTION 

               Nanotechnology is a field of science which deals with production, manipulation and use 

of materials ranging in nanometers. Several  physical  and  chemical methods  have  been  used  

for  synthesizing  and  stabilizing  silver  nanoparticles. The  most  popular  chemical  

approaches,  including  chemical  reduction  using  a  variety  of organic  and  inorganic  

reducing  agents,  electrochemical  techniques,  physicochemical reduction,  and  radiolysis  are  

widely  used  for  the  synthesis  of  silver  nanoparticles.  Recently,  nanoparticle  synthesis  is  

among  the  most  interesting  scientific  areas  of  inquiry, and  there  is  growing  attention  to  

produce  nanoparticles  using  environmentally  friendly methods  (green  chemistry).  Green  

synthesis  approaches  include  mixed-valence polyoxometalates,  polysaccharides,  Tollens,  

biological,  and  irradiation  method  which  have advantages  over  conventional  methods  

involving  chemical  agents  associated  with environmental  toxicity.   Nanoparticles have 

expressed significant advances owing to wide range of applications in the field of bio-medical, 

sensors, antimicrobials, catalysts, electronics, optical fibers, agricultural, bio-labeling and in 

other areas (Salam et al., 2012).  Recently, silver nanoparticles exhibiting antimicrobial activity 

have been synthesized and research is on the way for its development for therapeutic use. 

Nanoparticles, because of their diversified applications in the field of modern medicine are an 
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important thrust area. So, in the present investigation synthesis and characterization of silver 

nanoparticles (AgNPs), and their antimicrobial effect on bacteria was studied. 

METHODOLOGY 

Collection of  seed 

              The Annona squamosa  plant seeds were collected from A. squamosa  fruit stuff and was 

washed with tap water, rinsed with distilled water and allowed  to dry at 37°C for a week.  The 

dried  A. squamosa  seeds were ground  to fine powder and stored at 37°C 

 

Preparation of seed extract 
               A. squamosa 5 g powder was weighed and dissolved in 100  ml  of distilled water and  

boiled for 15min at 70°C. After cooling the extract was filtered using Whatman No.1 filter paper 

and  stored at 4°C for further use.  

Synthesis of silver nanoparticles 

            A. squamosa seed  extract 10 ml was mixed with  90 ml  of  1  mM silver nitrate solution 

and the reaction mixture was kept at room temperature for 24 hrs  and the color change was 

observed.   

Separation of silver nanoparticles 

                  The synthesized AgNP’s was purified by centrifugation at 13,000 rpm for 15 mins. 

The separated nanoparticles settled at the bottom were collected and washed thrice with double 

distilled water, then dried in an oven at 37
o
C for 48 hrs. The stabilized powder forms of the 

nanoparticles were stored for further characterization.  

Characterization of silver nanoparticles 

               The characterization study of silver nanoparticle was done by the examining size, shape 

and quantity of particles. Number of technique is used for this purpose, including UV-visible 

spectroscopy, Scanning Electron Microscopy (SEM) and  X-Ray Diffraction (XRD). 

UV-Vis Spectra analysis  

                  The optical property of prepared AgNO3 was analyzed UV-Vis spectrophotometer 

(ELICO-SL159). The reduction of Ag
+
 to Ag

0
 was monitored at different time intervals within 

the wave length range of 400–500 nm.  

X-Ray Diffraction (XRD) 

             The phase purity and the crystalline structure of  systhesized silver nanoparticles was 

investigated through X-ray diffraction technique using a XPERT-PRO   X-ray powder  diffract 

meter employing Cu Kα radiation at  voltage  of  45 kV  and  current  of  30mA. 

Scanning electron microscope  

                   Scanning electron microscopic (SEM) analysis was  used  to determine  the shape 

and size of developed  nanoparticles. Thin films of the sample was prepared on a carbon coated 

copper grid by just dropping a very small amount of the sample on the grid. Extra solution was 

removed using a blotting paper. Then the film on the SEM grid was allowed to dry by putting it 

under a mercury lamp for 5 mins. 

Antimicrobial Assay 
              Antibacterial activity of synthesized silver nanoparticles was tested using agar well 

diffusion method against pathogenic bacteria Pseudomonas aeruginosa, Proteius vulgaries, 

Staphylococcus aureus and Escherichia coli.  These bacterial cultures were freshly cultivated for 

24 hrs in Nutrient broth.  Each bacterial culture was spread on the Muller Hinton agar plates and 

with a sterile borer 1mm holes were punched in the medium. Different concentrations of  silver 
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nanoparticles (75 µl, 150 µl and 250 µl) was loaded in this hole and the plates were incubated at 

37
0
C. After 24 hrs incubation  the zone of inhibition was measured and recorded.  

RESULTS  AND DISCUSSION 
                      The present study reports the synthesis and characterization of silver nano particles 

using seed extract of A. squamosa. The first observation of synthesis nanoparticle was changed 

from light white to reddish brown after addition of AgNO3 and on incubation for 15 mins at 

70ºC. The coloration was due to the excitation of the surface plasmon vibration in the silver 

nanoparticles  (Ahmad et al., 2003).  The digital photograph showing the colour evolution (Fig. 

A) due to AgNPs formation clearly shows the dependent of silver salt concentration on AgNPs 

formation. 

 
 

Figure. A :  Silver nitrate solution and reduced  silver nitrate solution 

                 

               The UV-Vis spectroscopy was the preliminary technique for the characterization of the 

silver nanoparticles. Silver nanoparticles are known to exhibit a UV–Visible absorption 

maximum in the range of 400–500 nm due to this property (Sastry, 1997). In this study the 

formation of silver nanoparticles was initially confirmed using UV–Visible spectroscopy due to 

Surface Plasmon Resonance phenomenon-SPR (Mulvaney, 1996). So the further  

characterizations  were  carried  out  with  A. squamosa synthesis silver nanoparticles. 

 
Figure. B : XRD pattern of synthesized silver nanoparticles 

                   

                    The phase identification and crystalline structures of the nanoparticles was 

characterized by X-ray powder diffraction. XRD pattern as shown in (Fig. B). The XRD 

spectrum showed four distinct diffraction peaks at 27.7570, 32.1751, 38.0127, 66.5732, 83.7541 
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and 85.8477 corresponding to lattice plane value indexed at (16.56), (37.63), (71.08), (10.72), 

(23.21) and (5.91).  No additional diffraction peaks were observed other than the characteristic 

peak of the silver structure that reflects the purity of synthesized silver nanoparticles.  XRD 

pattern thus clearly illustrates that the silver nanoparticles  was crystalline in nature.  

                   Thus, nanoparticles exhibit completely new or improved properties based on specific 

characteristics such as size, distribution and morphology. The morphology and structure of the A. 

squamosa  was further investigated by scanning electron microscopy (SEM). The high density 

crystalline powdered silver nanoparticles synthesized by the A. squamosa seed  extract were 

found to be 50-70 nm (Fig .C).  

 
 

Figure. C : SEM image of synthesized silver nanoparticles 

                 

                    Silver has long been used as an antimicrobial agent, though the mechanism is 

understood recently. Silver forms stable bonds with sulfur with sulfur in proteins that have –SH 

group (thiol) in the cell. This in turn affects ion transport and trans-membrane energy generation 

(Klueh et al., 2000). The antimicrobial activity of aqueous extracts of Euphorbia prostrata is 

highly effective against  Shigella dysenteriae type 1 induced diarrhea in rats (Kamgang et al., 

2007).   

  
 

Figure. D : Antibacterial activity of Ag NPs at different concentrations against Pseudomonas aeruginosa, 

Proteius vulgaries, Staphylococcus aureus and Escherichia coli 

              

                Kathireswari et al. (2014) showed the antimicrobial activity against multi drug 

resistant human pathogens from leaf mediated synthesis of AgNPs using Phyllanthus niruri. In 

the present study synthesis silver nanoparticles was used to check the antibacterial activity 

against the pathogenic bacteria such as  Pseudomonas aeruginosa, Proteius vulgaries, 

Staphylococcus aureus and Escherichia coli (Fig.D).  Maximum inhibition zone was observed in 



                                        IJRIT International Journal of Research in Information Technology, Volume 3, Issue 4, April 2015, Pg. 265-269 

R.D. Thilaga, IJRIT- 269 

 

P. aeruginosa  the minimum inhibition zone was observed in P. vulgaries, pathogenic bacteria. 

Similar result was observed in S. aureus and E. coli.  

CONCLUSION 
               The present study investigation clearly indicate that the synthesized silver  

nanoparticles using Annona squamosa  seed extract  was  antibacterial activity. So the present 

work is highly recommended to developed new drug against bacterial disease in future. 
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