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Abstract 

Materials show unique properties when at nano scale. In the present investigation, bio-synthesis of silver nanoparticles 

using 1 mM AgNO3 solution through the leaves and fruits extracts of Securinega leucopyrus (wild) mull as reducing agent. 

UV–Vis absorption spectroscopy, Fourier Transfer Infra Red (FTIR) and Scanning Electron Microscope (SEM) were used 

for characterization of synthesized silver nanoparticles. Size of the nanoparticles was determined by Transmission Electron 

microscope (TEM). The synthesized nanoparticles showed significant antibacterial activity against both Gram positive and 

Gram negative bacteria.  
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Introduction 

        Nanotechnology is a rapidly expanding 

multidisciplinary field which includes physics, material 

sciences, biotechnology, super molecular chemistry, 

chemical engineering, mechanical engineering and 

medicine. High surface areas of nanoparticles are 

responsible for their antimicrobial, magnetic, electronic and 

catalytic properties. Nanomaterials can be synthesized by 

methods such as heat evaporation (Bae, 2002; Smetana, 

2005) non-sputtering, solvothermal reduction (Rosemary, 

2003), electrochemical technique (Rashid Khaydarov, 

2009), chemical reduction (Sivakumar, 2012), 

photochemical (Bera, 2010), reverse micelles (Lim, 2004), 

thermal decomposition (Plante, 2010), radiation assisted 

(Cheng, 2011), electrochemical (Hirsch et al., 2005), 

sonochemical (Korotchenkov, 2005), microwave assisted 

method  (Nadagouda, 2011). Surface passivator reagents 

such as thiophenol, thiourea, macro captoacetate which are 

used to prevent nanoparticles from aggregation pollute the 

environment (Pattabi, 2000; Gericke and Pinches, 2006b). 

Biological methods are ecofriendly and are cost effective. 

Biosynthesis using leaves extracts of Murraya koenigii  

(Laura Christensen, 2011), Eucalyptus hybrida (Manish 

Dubey, 2009), Artocarpus heterophyllus (Thirumurugan, 

2010), Camellia Sinensis (Yuet Ying Loo, 2012), Mollugo 

nudicaulis (Anarkali, 2012), Panicum virgatum (Cynthia 

Mason, 2012). Fruit extracts of Capsicum annum L. 

(Shikuo Li, 2007), Carica papaya. L (Namrata Mude, 

2009) Citrullus colocynthis (Schrad, 2011) and Lantana 

camara (Thirumurugan, 2011) have been reported so far. 

            In the present study, synthesis of silver 

nanoparticles using the leaves and fruit extracts of the plant 

Securinega leucopyrus is being reported for the first time.  

Plant leaves (Fig.1a.) and fruits (Fig.1b.) were used for the 

synthesis of silver nanoparticles. This plant belongs to the 

family Euphorbiaceae. The leaves are greenish red. Stem 
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and leaves exude a white substance (Lind, 1971). The plant 

is used for the treatment of cough, hay asthma, bowel 

complaints, and kidney stones in traditional medicine 

(Anjaria, 2002). 

Fig. 1. Photograph of Securinega leucopyrus leaves (a) and 

fruits (b) 

 

 

 

 

 

 

Material and Methods 

         Securinega leucopyrus (wild) mull is easily available 

in all the regions in Osmania University, Hyderabad, India. 

The fruits and leaves were collected locally. The bacterial 

test strains were procured from IMTECH, Chandigarh. 

Yeast extract, Tryptophan and Bacterial grade Agar-Agar 

was purchased from Himedia laboratories, Mumbai, India. 

Silver Nitrate (AgNO3) was purchased from Sigma Aldrich, 

USA. 

Biosynthesis of silver nanoparticles 

          The leaves were washed and placed on filter paper to 

remove any water molecules adhering to the plant material. 

The leaves were then pulverized into fine powder and 5 

grams of it was taken in a 250 ml Erlenmeyer flask and to it 

100 ml of milliQ water was added. Then the mixture is kept 

on a sand bath at 600C for 30 min. Then the extract is 

filtered by Whattmann no 1 filter paper. The liquid 

obtained serves as the leaf extract for the synthesis of silver 

nanoparticles. The extract can be stored at 40C for one 

week. Similar method was followed for the preparation of 

fruit extract. 1 mM Silver nitrate solution was prepared and 

stored in an amber colored bottle which prevents auto 

oxidation of silver. For the biosynthesis of silver 

nanoparticles, the leaves and fruit extracts are individually 

added to the silver nitrate solution in the ratio 1:10 and kept 

on a sand bath for 10 min at 600C. 

Characterization studies 

         The biosynthesized silver nanoparticles were 

characterized by different methods. A color change from 

pale yellow to reddish brown upon incubation was 

observed indicating the formation of nanoparticles. The UV 

spectra of the biosynthesized nanoparticles were recorded 

using an Elico SL-159 UV Spectrophotometer by 

continuous scanning from 300 to 700 nm and the plant 

extracts was used as the reference for the baseline 

corrections. In order to remove any free biomass of the 

plant residue or compound that is not the capping ligand of 

the nanoparticles, the residual solution of 100 ml after 

reaction was centrifuged at 20,000 rpm for 10 min. This is 

followed by redispersion of the pellet of Ag-NPs into 1 ml 

of deionised water. A Fourier Transform Infra Red 

Spectrometer is used to obtain the infra red spectra of 

absorption and emission of the formed silver nanoparticles. 

The advantage of using an FTIR is that it simultaneously 

collects spectral data in a wide spectral range. 10 µl of the 

sample of the formed silver nanoparticles from the leaf and 

fruit extracts was subjected to FTIR analysis using a 

Paragon 500, Perkin Elmer-RX1 spectrophotometer in the 

diffuse reflectance mode at a resolution of 4cm−1 in KBr 

pellets. To determine the morphology of the synthesized 

silver nanoparticles using leaf and fruit extracts, the sample 

was analysed with Zeiss 700 Scanning electron microscope 

(SEM). The redispersed nanoparticles were dried in an 

oven to obtain a powdered form. Then 10 mg of the sample 

was redispersed in ethanol and the sample was prepared in 

thin films on carbon coated copper grid. EDX was used for 
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elemental analysis of the sample. To determine the size of 

the formed silver nanoparticles, TEM analysis was 

performed on a Philips model CM 200 instrument operated 

at an accelerating voltage at 200 KV. Samples for TEM 

analysis were prepared by placing drops of the silver 

nanoparticles solution on the carbon coated TEM grids. 

The films on the TEM grids were then allowed to dry for 2 

min and the extra solution was removed using a blotting 

paper. 

Fig. 2. Color change of leaf extracts containing silver 

nitrate before (a) and after synthesis of silver nanoparticles 

(b) 

  

       

 

 

Antibacterial studies 

         The agar disc diffusion method was employed for the 

determination of antibacterial activities of the synthesized 

silver nanoparticles. 0.1 ml from 108cfu/ml of the 5 

pathogenic bacteria Pseudomonas aeruginosa, Bacillus 

subtilus, Klebsiella pneumonia, Staphylococcus aureus, 

Pseudomonas putida and Escherichia coli suspensions 

were spread on different plates nourished with LB (Luria-

Bertani) media. Filter paper discs (5 mm in diameter) were 

placed on the plates and then onto the discs synthesised 

nanoparticles (5 and 10 µl) were impregnated in different 

concentrations. Ampicillin 3 µl (10 µg/ml concentration) 

served as the standard for measuring the antibacterial 

activity. The plates were then incubated at 370C for 24 h. 

The zones of inhibition were measured in mm. 

Fig. 3. Color change of fruit extracts containing silver 

nitrate before (a) and after synthesis of silver nanoparticles 

(b) 

 

 

 

 

 

 

 

Results and Discussion 

          Synthesized silver nanoparticles from silver nitrate 

solution using leaves and fruit extracts of the plant were 

identified by the change in the color of the solution to 

reddish brown. The change in color of the solution after 

incubation for 15 min is shown in Figs. 2 and 3. Color of 

silver colloid is attributed to Surface Plasmon resonance 

(SPR). The synthesized plant extracts mediated silver 

nanoparticles were subjected to optical measurements by 

UV–vis spectrophotometer. Absorption spectra of silver 

nanoparticles formed in the reaction media had shown 

absorbance peaks within the range 470-490 nm. The 

spectra are shown in the Fig. 4 (a-b). The FTIR spectra of 

the leaf extract mediated silver nanoparticles showed broad 

peaks at 3354 cm-1, 1741cm-1, 1351 cm-1 and fruit extract 

mediated silver nanoparticles at 3355, 1638 and 1367cm-1. 

The result indicates that the Carboxyl (-C=O),
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Fig. 4. UV-Vis spectra of the formed silver nanoparticles using leaves (a) and fruit (b) extract 

 

 

 

 

 

 

Fig. 5. FTIR spectrum of silver nanoparticles synthesized using Securinega leucopyrus leaf extract 

 

 

 

 

 

 

 

Fig. 6. FTIR spectrum of silver nanoparticles synthesized using Securinega leucopyrus fruit extract
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Fig. 7(1). SEM Micrographs of silver nanoparticles synthesized by S. leucopyrus leaves extracts (a) and fruit extracts (b) and 

EDX image of silver nanoparticles synthesized by S. leucopyrus leaves extracts (c) and fruit extracts (d)   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 8. (A) and (C) TEM images of silver nanoparticles formed from the extracts of leaves and fruit extracts. (B) And (D) 

denotes the size distribution graph of the formed nanoparticles 
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Fig. 9. Antibacterial activities of silver nanoparticles on gram positive and gram negative along with antibiotics Ampicillin 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 1. Zone of Inhibition Area (in mm) exhibited by the formed AgNPs against different pathogenic bacteria 

 

 

Name of the Organism 

 

Ampicillin 

(3 µl) 

Leaf Fruit 

Extract 

(5 µl) 

AgNPs 

(5µl) 

AgNPs 

(10µl) 

Extract 

(5µl) 

AgNPs 

(5µl) 

AgNPs 

(10µl) 

Pseudomonas aeruginosa. 15 5 8 13 5 7 10 

Bacillus subtilis 15 6 9 14 5 8 12 

Klebsiella pneumonia 13 5 11 14 5 7 12 

Staphylococcus aureus 14 5 8 12 5 11 12 

Pseudomonas putida 14 5 10 14 5 8 14 

Escherichia coli 14 5 8 11 5 7 11 

 

hydroxyl (-OH) and Amine (-NH) groups of leaf extracts 

are mainly involved in synthesis of silver nanoparticles. 

Other minor peaks indicate that the formed silver 

nanoparticles were surrounded by proteins, terpenoids and 

other secondary metabolites.  Scanning Electron 

Microscopic studies were carried out to study the 

morphology of the silver nanoparticles. The SEM pictures 

indicated that the formed particles were from spherical to 

oval in shape with a smooth morphology. EDAX analysis 

confirmed the presence of elemental silver as the major 

constituent. The SEM figures are shown in 7a and 8a. The 

EDAX results are as shown in (Figs. 7b and 8b). From the 

TEM figures the size of the formed nanoparticles was 

found to be within the range 11-20 nm. The formed silver 

nanoparticles have shown referable antibacterial activity 

(Fig. 9). Ampicillin was taken as the positive control for 

the measurement of Zone of Inhibition (in mm). The results 

obtained are shown in Table 1 and Fig.10. 

Conclusion 

In the synthesize of silver nanoparticles using 

Securinega leucopyrus (wild) mull the formed 

nanoparticles have shown strong peaks within the range 



Donda et al., 2013 

470-490 nm. FTIR and SEM results revealed the functional 

groups and morphology of the silver nanoparticles. These 

particles have also shown considerable anti bacterial 

activity against different human pathogens. 

Acknowledgement 

The authors are grateful to the University Grants 

Commission, New Delhi for their financial support in the 

form of Junior Research Fellowship. 

References 

Bae CH, SH Nam, Park SM (2002). Formation of silver 

nanoparticles by laser ablation of a silver target in 

NaCl solution, Appl. Surf. Sci. 628–634. 

Smetana AB, KJ Klabunde, CM Sorensen (2005). 

Synthesis of Spherical Silver Nano particles 

Stabilized with Various Agents and their 3D and 2D 

Superlattice Formation. J. Colloid Int. Sci. 284, 521. 

Rosemary MJ, T Pradeep (2003). Solvothermal synthesis of 

silver nanoparticles from thiolates. Journal of 

Colloid and Interface Science 268: 81-84. 

 Rashid A. Khaydarov, Renat R Khaydarov, Olga 

Gapurova, Yuri Estrin, Thomas Scheper (2009) 

Electrochemical method for the synthesis of silver 

nanoparticles. J Nanopart Res 11:1193-1200. 

Sivakumar P, Chandran Nethradevi, Sahadevan 

Renganathan (2012). Synthesis of silver 

nanoparticles using Lantana camara fruit extract 

and its effect on pathogens. Asian Journal of 

Pharmaceutical and Clinical Research 5. 

 Bera RK, Das AK, Raj CR (2010). Scope of network 

polysilanes in the synthesis of fluorescent silver and 

gold nanoparticles/nanoclusters-modulations of 

their optical properties in the presence of Hg (II) 

ions. Chem. Mater 22: 4505-4511. 

Lim KT, Hwang HS, Ryoo W, Johnston KP (2004). 

Synthesis of TiO2 nanoparticles utilizing hydrated 

reverse micelles in CO2. Langmuir 20: 2466-2471. 

 Plante IJL, Zeid TW, Yangab P, Mokari T (2010). 

Synthesis of metal sulfide nanomaterials via thermal 

decomposition of single-source precursors. J. 

Mater. Chem 20: 6612-6617. 

Cheng Y, Yin L, Lin S, Wiesner M,  Bernhardt E,  Liu J. 

(2011). Toxicity reduction of    polymer-stabilized  

silver nanoparticles by sunlight J. Phys. Chem C, 

115: 4425-4432. 

Hirsch T, Zharnikov M,  Shaporenko A,  Stahl J,  Weiss D, 

Wolfbeis OS et al. (2005). Size-controlled 

electrochemical synthesis of metal nanoparticles on 

monomolecular templates, Angew. Chem. Int. Ed 

44: 6775-6778. 

 Korotchenkov OA, Cantarero A, Shpak AP, Kunitskii YA, 

Senkevich AI, Borovoy MO et al. (2005). Doped 

ZnS:Mn nanoparticles obtained by sonochemical 

synthesis. Nanotechnology 16: 2033-203. 

 Nadagouda MN, Speth TF, Varma RS (2011). Microwave-

assisted green synthesis of silver nanostructures. 

Accounts Chem Res 44: 469-478. 

Gericke M, A Pinches (2006b).Biologicalsynthesisof metal 

Nanoparticles. Hydrometallurgy 83:132-140. 

Pattabi M, J Uchil (2000).  Synthesis of cadmium sulphide 

nanoparticles.Solar Energ. Mater. Solar Cell. 314. 

Laura Christensen, Garavelu Vivekanandhan, Manjusri 

Misra, Amar Kumar Mohanty (2011). Biosynthesis 

of silver nanoparticles using Murraya koenigii 

(curry leaf): An investigation on the effect of broth 

concentration in reduction mechanism and particle 

size. Adv. Mat. Lett 2(6): 429-434. 



Donda et al., 2013 

 Manish Dubey, Seema Bhadauria, BS Kushwah (2009). 

Green synthesis of nanosilver particles from extract 

of Eucalyptus hybrida (safeda) leaf. Digest Journal 

of  Nanomaterials  and Biostructures  4: 537-543. 

Thirumurugan A, Neethu Anns Tomy, R Jai Ganesh, S 

Gobikrishnan (2010). Biological reduction of silver 

nanoparticles using plant leaf extracts and its effect 

on increased antimicrobial activity against clinically 

isolated organism. Scholars Research Library Der 

Pharma Chemica 2(6):279-284. 

 Yuet Ying Loo, Buong Woei Chieng, Mitsuaki 

Nishibuchi,, Son Radu, (2012). Synthesis of silver 

nanoparticles by using tea leaf extract 

from Camellia Sinensis Int J Nanomedicine 7: 

4263-4267. 

Anarkali J, D Vijaya Raj, K Rajathi, S Sridhar (2012). 

Biological synthesis of silver nanoparticles by using 

Mollugo nudicaulis extract and their antibacterial 

activity. Scholars Research Library, Archives of 

Applied Science Research 4 (3):1436-1441. 

Cynthia Mason, Singaravelu Vivekanandhan, Manjusri 

Misra, Amar Kumar Mohanty (2012). Switchgrass 

(Panicum virgatum) Extract Mediated Green 

Synthesis of Silver Nanoparticles.  World Journal of 

Nano Science and Engineering 2: 47-52. 

 Shikuo Li, Yuhua Shen, Anjian Xie, Xuerong Yu, 

Lingguang Qiu, Li Zhang, Qingfeng Zhang (2007). 

Green synthesis of silver nanoparticles using 

Capsicum annuum L extract. Green Chemistry. The 

Royal Society of Chemistry. 

 Namrata Mude, Avinash Ingle, Aniket Gade, Mahendra 

Rai (2009). Synthesis of silver nanoparticles using 

callus extract of Carica papaya - a first report. 

Journal of Plant Biochemistry and Biotechnology 

18: 83-86. 

Schrad Satyavani K, Gurudeeban S, Ramanathan 

T, Balasubramanian T (2011). Biomedical potential 

of silver nanoparticles synthesized from calli cells 

of Citrulluscolocynthis (L.) Journal of Nano 

biotechnology. 

 Thirumurugan A, Neethu Anns Tomy, Hema Priyanka 

Kumar, Prakash P (2011). Biological synthesis of 

silver nanoparticles by Lantana camara leaf 

extracts. International Journal of Nanomaterials and 

Biostructures 1 (2) 22-24. 

EM Lind, AC Tallantire (1971). Some Common Flowering 

Plants of Uganda. Oxford University Press, Nairobi, 

pp182. 

Anjaria J, M Parabia, G Bhatt, R Khamar (2002). Nature 

heals A glossary of selected indigenous medicinal 

plants of India. Sristi Innovations, Ahmedabad, 

India, Medicinal Plants: Conservation, Cultivation 

and Utilization. 

http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=search&db=PubMed&term=%20Loo%20YY%5Bauth%5D
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=search&db=PubMed&term=%20Chieng%20BW%5Bauth%5D
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=search&db=PubMed&term=%20Nishibuchi%20M%5Bauth%5D
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=search&db=PubMed&term=%20Nishibuchi%20M%5Bauth%5D
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=search&db=PubMed&term=%20Radu%20S%5Bauth%5D
http://www.cabdirect.org/search.html?q=au%3A%22Namrata+Mude%22
http://www.cabdirect.org/search.html?q=au%3A%22Avinash+Ingle%22
http://www.cabdirect.org/search.html?q=au%3A%22Aniket+Gade%22
http://www.cabdirect.org/search.html?q=au%3A%22Mahendra+Rai%22
http://www.cabdirect.org/search.html?q=au%3A%22Mahendra+Rai%22
http://www.cabdirect.org/search.html?q=do%3A%22Journal+of+Plant+Biochemistry+and+Biotechnology%22

