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ABS TRACT  
 

BACKGROUND 

Capparis decidua and Selenium have several antibacterial properties along with other 

highly desirable properties, but for long they have not been explored. Nanoparticles 

are efficient in transporting drugs as they are easily absorbed by the body due to their 

small size. We wanted to evaluate the antibacterial activity of Capparis decidua 

mediated selenium nanoparticles against Streptococcus mutans, Lactobacillus, and 

Enterococcus faecalis. 

 

METHODS 

4 wells were dug in three Petri dishes of Agar which were coated with a layer of 

bacteria, Streptococcus mutans, Lactobacillus and Enterococcus faecalis. The wells 

were filled with different amounts of the extract in the order of 50 µL, 100 µL and 150 

µL with the fourth well having 50 µL of the antibiotic. Zone of inhibition was 

measured. 

 

RESULTS 

After the measurements were made, the results obtained showed good zone of 

inhibition against Streptococcus mutans, Lactobacillus and Enterococcus faecalis. 

 

CONCLUSIONS 

This study suggests that Capparis decidua fruit mediated with Selenium 

Nanoparticles have a high antibacterial activity. 
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BACK GRO UND  
 

 

 

Nanoparticles are particles who have a size of 100 nm or less. 

They have a high surface area due to their small size.1 

Nanoparticles have a characteristic array of colours which 

includes wine red, yellowish grey and black among other 

colours.2 When nanoparticles are plant mediated, they are 

highly eco-friendly.3 This study was conducted in order to 

know the antibacterial effects of Capparis decidua fruit 

mediated with Selenium nanoparticles because of the known 

although highly unexplored potential of the antibacterial 

properties of Selenium and Capparis decidua. Their small size 

makes them easily absorbable by the body, thus they serve to 

be potent carriers of medicine and their larger surface area 

means delivery of a larger amount of medicine to the body. 

Selenium (atomic number 34, atomic mass 78.96u) is 

among the several trace elements present in the body.4 It is 

categorized under essential trace elements as it is not 

constantly found in living matter.5 It is found to have several 

benefits such as its antibacterial & broad-spectrum antifungal 

properties as well as shown effectiveness against malignancies 

and reducing cancer.6,7,8 Nanoparticles of Selenium is better 

than Sodium Selenite due to lower acute history and it also 

showed less oxidative effects than Selenite, add to that it’s 

antifungal, antibacterial and anticancer properties makes it 

the more viable option.8,9 Another property of Selenium 

nanoparticles which make them highly viable is that they 

found to be far much more biocompatible and non-toxic when 

compared to Selenite and Selenate.10 

The antibacterial properties of Selenium nanoparticles 

were seen against Staphylococcus aureus as they strongly 

inhibited the growth of the bacteria. It plays an active role in 

the production of thyroid hormone. 

Selenium nanoparticles when synthesized were found to 

be spherical in shape with a size range of 30 nm to 150 nm.11 

Another highly interesting fact is that Selenium seemed to 

have had the strongest effect on those individuals who had the 

lowest Selenium levels.12 Selenium facilitates wound healing, 

in which case we have to apply a Selenium MAP cooked gauze 

to the tissues of burn wound.13 This of course points to the 

importance of Selenium in our body but in no way suggests 

that we need to take supplements for this. Nanoparticles of 

Selenium were first synthesized by Pseudomonas alcaliphila in 

a method that was both simple as well eco-friendly and its 

synthesis has always been.14 Selenium nanoparticles have 

been synthesized from a variety of plants including Vitus 

vinifera, Capsicum annum and Withania somnifera. 

Capparis decidua has varying properties which include 

antifungal, antimicrobial but more importantly antibacterial 

although these properties can be observed only in different 

solvents.15, 16 the antibacterial properties have not been 

explored in as much depth as the other properties of this fruit. 

It is a known fact that broad spectrum antibiotics have 

unfavourable effects on the human body; this also results in 

cross reactivity in bodily fluids.17 All this has increased the 

demands for alternatives. Although it has been known to have 

been effective against Pseudomonas aeruginosa, E. coli and 

Bacillus subtilis. Factoring in all the points which was brought 

up above it became evident that as time passes the present 

antibiotics are going to have lesser and lesser effects gradually 

over time and these calls for new antibiotics. Enterococcus 

faecalis causes up to 90% of all enterococcal diseases, 

Lactobacillus has been involved in some clinical conditions 

that include bacteraemia and infective endocarditis and 

Streptococcus mutans is a known pathogen of dental caries.18, 

19, and 20 

The present study aims to evaluate the antibacterial 

activity of Capparis decidua mediated selenium nanoparticles 

against Streptococcus mutans, Lactobacillus, Enterococcus 

faecalis. 

 

 
 

ME TH OD S  
 

 

Preparation of Extract 

1 g of Capparis decidua fruit powder was mixed in 100 mL 

water and was kept in a water bath for 1 hour with the 

temperature maintained at 90 °C. The extract was then filtered 

by using Whatman No. 1 filter paper and the prepared extract 

was kept in a separate beaker for further use. Later, 30 mL of 

the prepared extract was further mixed with 70 mL of distilled 

water and the prepared solution was used to prepare 30 mL of 

sodium selenite. This was kept on a magnetic stirrer for the 

synthesis of nanoparticles (Figure 1). 

 

 

Synthesis of Selenium Nanoparticles 

The synthesis of nanoparticles was indicated by the change in 

colour of the solution and a UV spectroscopy reading was 

taken at correct intervals. The synthesised nanoparticles were 

purified by centrifugation and its antibacterial activity against 

Streptococcus mutans, Lactobacillus and Enterococcus faecalis. 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. 

Change in Colour after 

the Synthesis of 

Nanoparticles 

 

 

Antibacterial Activity of Synthesized Particles 

The antibacterial activity of the synthesized selenium 

nanoparticles was determined by using agar well diffusion 

assay method which is also known as agar disc diffusion 

method. The sensitivity of the bacteria to the extract is 

determined by the formation of zone of inhibition around the 
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well. Stock cultures of Streptococcus mutans, Lactobacillus and 

Enterococcus faecalis were prepared and maintained in 

saturated dextrose agar slants at 4 °C. The petri dish was 

incubated under suitable conditions and a positive control 

drug was also done parallel for the comparison of the results. 

Generally, the antibacterial agents diffuse into the agar and 

then inhibits the growth of the microorganism, forming a zone 

around them. The dishes were examined for the presence of a 

zone of inhibition, characterised by the appearance of a clear 

area around the wells, the diameters of which were measured 

using a rule and they were noted down. 

 

 
 

 

RES ULT S  
 

 

 

 

 

 

 

 

 

 

 

 
Figure 2.  

Zone of Inhibition 

of Enterococcus 

faecalis 

 

 

Figure 3. Antibacterial Activity of Streptococcus mutans,    

Lactobacillus, Enterococcus faecalis 

 

Antibacterial bacterial activity was studied by measuring 

zone of inhibition in the petri dish by diffusion method. Figure 

4 gives the comparison of the effect on all of the samples. For 

Streptococcus mutans, the diameter of the zone of inhibition 

for 50 µL is 14.33 mm ± 0.47 mm, for 100 µL it is 22.33 mm ± 

0.47 mm and for 150 µL is 23.33 mm ± 0.47 mm. For the 

positive control drug, it was 42.33 mm ± 0.47 mm. 

Lactobacillus had a diameter of 16.33 mm  ± 0.47 mm for 50 

µL, 17.33 mm  ± 0.47 mm for 100 µL and 19.33 mm ± 0.47 mm 

for 150 µL. the positive control drug had a reading of 40.33 mm 

± 0.47 mm. (Table 2) (Figure 2). Enterococcus faecalis upon 

being subjected to 50 µL had a diameter of 35.55 mm ± 0.47 

mm, 100 µL has 37.33 mm ± 0.47 mm and 150 µL had 40.33 

mm ± 0.47 mm. The positive control drug gave a reading of 

45.33 mm ± 0.47 mm. 
 

Concentration 

(µL) 

Diameter of Zone of Inhibition (mm) 

Streptococcus 

mutans 
Lactobacillus 

Enterococcus 

faecalis 
50 14.33 ± 0.47 16.33 ± 0.47 35.33 ± 0.47 

100 22.33 ± 0.47 17.33 ± 0.47 37.33 ± 0.47 

150 23.33 ± 0.47 19.33 ± 0.47 40.33 ± 0.47 

Ab 42.33 ± 0.47 40.33 ± 0.47 45.33 ± 0.47 

Table 1. Antibacterial Activity of Capparis decidua 

 

 
 

DI SCU S SI ON  
 

 

This study was conducted in order to know the antibacterial 

effects of Capparis decidua fruit mediated with Selenium 

nanoparticles. This study was taken up because of the known 

although highly unexplored potential of the antibacterial 

properties of Selenium and Capparis decidua. From this study, 

it was found that Capparis decidua had a largely positive effect 

on the bacteria, used in this study. It managed to do both 

inhibit and prevent the growth of a large variety of bacteria. 

By conducting this study, it confirms the findings of Phang 

A. Tran, 7 which suggested a potential antibacterial effect of 

Selenium nanoparticles. This study only studied Selenium 

nanoparticles and had nothing more and used a single 

bacterium as the sample. It leaves a lot of doubt as to its 

effectiveness against other types of bacteria and does not 

provide a lot of information on this matter. 

Ayat A A Abdalrahman15 conducted several researches 

about the various properties about Capparis decidua as to 

know about the various fields where it can be used. Sandeep 

Kumar Dixit21 also found that the medium in which the 

Capparis decidua is kept also matters as ethanolic medium was 

found to have more antibacterial properties, but in his study, 

while he used studied both bacteria and fungi, he does not 

mediate it with anything thus his study only nothing more than 

the power of Capparis decidua all by itself. 

My study while it was focussed Capparis decidua, the 

effects were compounded with those of Selenium making it a 

more viable option than the two of these alone. The study by 

Phang A. Tran7 is the only other study that explored the 

combination of both of these two, yet the possibility of 

examining the two together on a larger was not explored. This 

study shows us that this combination of Capparis decidua and 

Selenium nanoparticles is effective on both Gram-positive 

bacteria unlike the findings of Soumya Menon which said that 

it is effective against only Gram-negative bacteria. 
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Study by Xiuyong Chen et al22 suggests that Selenium is 

capable of holding up its antibacterial properties for extended 

periods of time, along with its other properties. It is been found 

to have the ability of transferring its antibacterial activities to 

hand towels which gives it a more viable option 

commercially.23 Selenium is also viable against food borne 

pathogens such as E. coli, Salmonella and Listeria 

monocytogens.24 Capparis decidua, has high antidiabetic 

values and can be used for the treatment of patients suffering 

with diabetes while also suffering from an infection.25 When 

delivered with nanoparticles, their size which ranges up to a 

maximum of 100 nm26 means that they are more effective 

when it comes to expressing their properties. 

The variety of properties that these two are known for 

mean that there not several studies which study just one 

property hence there are not many studies which goes into 

depth about the antibacterial property of Capparis decidua 

mediated with Selenium nanoparticles. 
 

 
 

 

CONC LU S ION S  
 

 

 

This study shows that, Capparis decidua mediated Selenium 

nanoparticles have good antibacterial property.  
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