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INTRODUCTION 

Nanotechnology is one of the most active research areas 

in modern materials is gaining importance all over the 

world (Govindaraju et al., 2010). Metal nanoparticles are 

more effective because of high surface to volume ratio. 

Among all metal nanoparticles, AgNPs have great 

importance due to their application in various fields such 

as nanomedicine, antimicrobial agent (Ganesh babu et 

al., 2013). Silver nanoparticles have proved to be most 

effective against bacteria, viruses and other eukaryotic 

microorganisms. Silver nanoparticles used as Drug 

disinfectant have some risks as the exposure to Silver can 

cause agyrosis and argyria also, it is toxic to mammalian 

cells (Gong et al., 2007). An eco friendly green mediated 

synthesis of inorganic nanoparticle is a fast growing 

research in the limb of nanotechnology (Sathya et al., 

2012). The biosynthesis method employing plant extracts 

have drawn attention as a simple and viable alternative to 

chemical procedures and physical methods. Bio 

reduction of silver ions to yield metal nanoparticles using 

living plants (Nagajyoti et al., 2011).Various plant 

systems have been used for the biosynthesis of silver 

nanopartices, Which includes Langerstroemia speciosa 

(Sundararajan et al., 2014), Manifera indica (Vikas 

sursar et al., 2013), Abelmoschus moschatus (Ruchita V 

Rane et al., 2014), Epiphyllum oxypetalum (Priti 

paraikar, 2014), Calotropis gigantean (Sivakumar et al., 

2011), Psidium guava (Sriram et al., 2014), Acacia 

nilota (Usha et al., 2014), Lanatana camara 

(Thirumurugan et al., 2011), Murraya koenigii (Laura 

christensen et al., 2011), Azhadiraca indica (Lalitha et 

al., 2013), Ocimum (Mallikarjuna et al., 2011) and 

Tridax procumbens (Himakshi Bhati et al., 2013). 

    

 
 

(Opuntia ficus indica) Cactus 

Family               : cactaceae       

Order                : caryophyllales   

Kingdom           : plantae   

Binomial name  : Opuntia ficus indica  

 

Cactus (Opuntia ficus-indica) has been used in 

traditional folk medicine because of its role in treating a 

number of diseases and conditions, including diabetes, 
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ABSTRACT 

Plant mediated synthesis of nanoparticles is a green chemistry approach that interconnects nanotechnology and 

plant biotechnology. In the present study the antibacterial activity of silver nanoparticles synthesized from Opuntia 

ficus indica were analysed against the wound causing Staphylococcus aureus. The formation and stability of the 

reduced silver nanoparticles in the colloidal solution were monitored by UV-Vis spectrophotometer analysis. It 

also possess very good antibacterial activity which makes them a potent source of antibacterial activity. The 

synthesized phytonanoparticles have exhibited a wide range of activities to the bacteria strains and reveals high 

efficacy of silver nanoparticle as a strong antibacterial activity against S.aureus. These finding could be useful in 

searching new clinically important antimicrobials and helpful the treatment of human and animal diseases and in 

replacing synthetic drugs as well.   
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hypertension, hypercholesterolemic, rheumatic pain, 

gastric mucosa diseases and asthma, in many countries 

over the world. Nowadays, the cactus, fruits and 

cladodes, is the focus of many studies because they 

contain bioactive (phytochemicals) compounds, well 

known for their health-related properties. It has been 

revealing a positive correlation between a diet rich in 

prickly pear cactus and a reduced risk of diseases 

associated with oxidative stress, such as diabetes, cancer, 

cardiovascular and neurodegenerative diseases. The 

Opuntia ficus-indica exhibits diverse pharmacological 

actions through its antioxidant activity: protects cells 

against oxidative damage, acts as radical scavengers, 

reduces lipid peroxidation and increases GSH levels. So 

far, there is no report about the adverse/toxic effects on 

humans (Ulises Osuna-Martínez et al., 2014). Hence the 

aim of the present study is to develop a novel approach 

for the green synthesis of silver nanoparticles using 

herbal plant of Opuntia ficus indica which has been 

proven active against gram positive S.aureus. 

 

MATERIALS AND METHODS 

Collection of Plant material 

Opuntia ficus indica pads were collected from 

Perumanallur of Tirupur district, Tamilnadu, India. The 

pads were washed with water, then surface sterilized 

with 10% sodium hypochloride solution, rinsed with 

sterile distilled water and air dried at room temperature. 

Fresh pads were used as a raw material (Mahendran 

sekar et al., 2013). 

 

Bacterial strain isolation 

A total of 5 wound samples were isolated from 

Perundurai Medical College and Hospital, Perundurai, 

Erode. Bacterial isolates were maintained at -20
◦ 

C in 

nutrient broth. An aseptically collected wound sample 

was inoculated, with the help of standard inoculating 

loop, on the mannitol salt agar plate was incubated, the 

growth of bacterial colonies were observed and results 

were recorded (Akhilesh kushwaha et al., 2015). 

 

Opuntia ficus indica Extract Preparation 

A 30 g portion of Opuntia ficus indica cladodes was 

rinsed with de-ionized water and finely cut. Afterwards, 

it was boiled in 100 ml of de-ionized water for five 

minutes. The mixture was cooled and vacuum filtered. 

The resulting extract was used for further experiments 

(Silva de hoyos et al., 2012). 

 

Synthesis of silver nanoparticles using Opuntia ficus 

indica extract 

Different volumes of the extract were added to 5 mL of 

10
-3

 mM AgNO3 solutions, followed by the addition of 

2.5 mL of 30% ammonia solution. Then, the volume was 

mixed with de-ionized water, to a final volume of 50 mL 

(Silva de hoyos et al., 2012).    

 

UV-Visible spectra Analysis 

The reduction of pure Ag+ ions was monitored by 

measuring the UV-VIS spectrum of each reaction 

mixtures at about 24 hours of reaction. A small aliquot 

was drawn from the reaction mixture and a spectrum was 

taken on a wave length from 300-540 nm on UV-VIS 

spectrophotometer (ELICO SL 159) UV-visible 

spectrophotometer (Jithesh Pooloth, 2013). 

 

Antibacterial activity of silver Nanoparticles by Agar 

well diffusion technique 

The silver nanoparticles synthesized using the cactus 

extract was tested for antibacterial activity by standard 

agar well-diffusion method against pathogenic bacteria 

Staphylococcus aureus. The pure cultures of bacterial 

pathogens were sub cultured on nutrient broth. 20ml of 

nutrient agar were poured into the Petri plates. Wells of 6 

mm diameter were made on nutrient agar using gel 

puncture. Culture was swabbed uniformly using sterile 

cotton swabs, and then 50μl and 100 μl of 1mM AgNP 

(Opuntia ficus indica) solution was loaded into the wells. 

After incubation at 37°C for 24 hours, the different levels 

of zone of inhibition were measured (Perez, 1990). 

 

RESULTS AND DISCUSSION  

Identification of isolates 

The isolated bacterial cultures were processed for 

identification. Based on morphological characterization 

and biochemical test the isolates were identified as 

Staphylococcus aureus. 

 

Synthesis of silver nanoparticles  

The biological synthesis of silver nanoparticles from 

aqueous extract of Opuntia ficus indica is confirmed by 

color change in reaction mixture from pale yellow to 

brown. The reaction mixture was analyzed by using UV-

Vis Spectrophotometer. The absorbance was measured in 

the range of 300-600nm which includes the Plasmon 

absorbance peak of the silver nanoparticle centered at 

420nm. UV-Visible spectrophotometric analysis has 

proved to be a very useful technique for the analysis of 

nanoparticles. In order to verify the synthesis of silver 

nanoparticles, the test samples were subjected to UV-

Visible spectrophotometric analysis (Figure 1 and 3). 

Silva-de-Hoyos et al., 2012 reported that the Plasmon 

peak for synthesized silver nanoparticle from Opuntia 

ficus indica was obtained at 398nm. 

 

 
Figure 1: Synthesis of Silver Nanoparticles using 

Opuntia ficus indica 
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Antibacterial activity of Silver Nanoparticles against 

S.aureus 

The antibacterial activity of silver nanoparticles 

synthesized from Opuntia ficus indica were studied 

against the S. aureus. (Figure 2 and 3) 1mM 

concentration of silver nanoparticles synthesized by 

Opuntia ficus indica  in Aqueous extracts were found to 

have highest zone of inhibition in 16.35mm (50µl) & 

18.25mm (100µl) for S. aureus 1. Minimum zone of 

inhibition was found in S. aureus 1 (10.45 (50µl) & 

11.50mm (100µl)). Durgesh D Wasnik   et al., 2016 

stated the leaf pad of Opuntia ficus indica showed the 

least inhibitory activity against MDR strains isolated 

from clinical specimen.  

 

 
Figure 2: Antibacterial activity of Synthesized Silver 

Nanoparticles using Opuntia ficus indica 

 

   
 

 
Figure 3: showing the synthesis of silver nanoparticles 

from Opuntia ficus indica and its antibacterial activity 

against S.aureus  

CONCLUSION 

The silver nanoparticles have been produced by Opuntia 

ficus indica, which is an economical, efficient and eco-

friendly process. The zone of inhibition were formed in 

the antimicrobial screening test indicated, that the AgNps 

synthesized in this process has the efficient antimicrobial 

activity against pathogenic bacteria. The biologically 

synthesized silver nanoparticles could be of immense use 

in medical field for their efficient antibacterial function.  
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