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ABSTRACT

Introduction: The copper and selenium nanoparticles (Cu, Se Nps) were synthesized
using the aqueous extract of Ficus benghalensis by the green synthesis method. This
method of preparation has numerous advantages such as being nontoxic, eco
accommodating, less time consuming, and easy to scale up for the synthesis of
copper and selenium nanoparticles without incorporating any organic chemicals.
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Aim: The present study aims at assessing the comparative antimicrobial activity of
copper and selenium nanoparticles synthesised using Alampattai against wound
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mediated copper and selenium nanoparticles synthesis followed by test for
comparative antimicrobial properties against wound pathogens

Result: It is evident that Ficus benghalensis mediated copper and selenium DOI:

Nanoparticles had a significant effect against the pathogens namely S.aureus & 10.5455/jcmr.2021.12.03.13
E.coli which has the zone of inhibition of about 18 mm and 22 mm respectively which

is equivalent to the standard ( Amoxycillin) used.
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Conclusion: From the study, it is concluded that the both copper and selenium
nanoparticles had shown a proportionate increase in antimicrobial activity
synthesised using Alampattai with increasing dose concentration.

sources, where natural products still remain as one of the best
sources for new compounds. The use of medicinal herbs is an
age-old tradition and the recent progress in modern

INTRODUCTION

Antibiotics have an important role in the medical field and

have helped us to live a healthy life. But due to the incidences
of multiple resistances in human pathogenic microorganisms
are on the rise and the problem has now become a global
concern(1).The scientists are researching every possible aspect
of antibiotic resistance to come forward with possible ways
out(2).To solve this objective, new antimicrobials from various

therapeutics has stimulated further developments(3).Herbal
medicine represents traditional medicines such as a variety of
efficacious plants or plant extracts, which have been known to
enhance healing of various diseases for years and it has been
suggested that utilization of herbal medicine may become
potential treatments in the future(4).
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One such potential plant is Alampattai (Ficus benghalensis) is
an epiphytic plant which is commonly found in the areas of
tropical and warm regions in the world(5). The bark of this
plant is an area of interest which has several health benefits
such as improving the immunity due to antioxidant activity(6).
The paste obtained from the bark used in various skin allergies
and skin problems like acne, pimples, rashes and chapalled
heels,relieving arthritis(7).Numerous studies have revealed
the potential of herbs as sources of drugs and have
subsequently identified natural plant-based antimicrobial
compounds.The activity of these plants against different
bacteria, fungi and parasites might be due to the bark helps in
the presence of a wide variety of active secondary metabolites
such as flavonoids, phenolic acids, coumarins, terpenoids and
sterols (8).

Nanoscience is among the areas of interest in research in the
developing world. The materials are manipulated in such a way
that it differs from the original ones in terms of shape, size and
characteristics(9).Metal nanoparticles revealed special
properties which include surface area as well as special surface
atoms, due to their excellent physicochemical properties,
which have to do with optical, magnetic, catalytic and
antimicrobial properties. Synthesis of nanoparticles, especially
metallic nanoparticles, is very special due to its wide
application in the field of chemistry and drug
development((10). Copper nanoparticles (CuNPs) have many
antimicrobial properties against different strains of
microorganism, causing cell lysis on E.coli, Pseudomonas,
S.aureus(11).Although only a few studies has been done on the
antibacterial properties of copper nanoparticles, and it has
been proved they show copper nanoparticles have a significant
promise as bactericidal agent (12). Copper nanoparticles can
also be prepared using the methods such as thermal reduction
,chemical reduction and laser ablation and the above methods
use oxygen-free atmosphere to synthesize copper
nanoparticles because they are easily oxidized.Our team has
extensive knowledge and research experience that has
translate into high quality publications. (13-
17),(18),(19),(20),(21),(22),(23),(15,24,25),(26-30) .,(31),(32)

(13-17)

In a previous arbitrary review, it has proven that Ficus
bengalensis have the tendency to kill the microbes and limit
the control of its growth. A large number of reports indicate
the role of Selenium and copper induced nanoparticles help
even in the induction of cancer cell apoptosis with minimal side
effects on normal cells(33) .Thus, the pharmacological effect
and toxicity is used for the various green synthesis .In this
current investigation, the Alampattai is used as an
antimicrobial agent to obtain copper and selenium
nanoparticles through the green synthesis method .The aim of
the study is to synthesis nanoparticles and subjected to the
antimicrobial efficacy of Alampattai extract mediated copper
and selenium nanoparticles was also tested.

MATERIALS AND METHODS
Plant extracts preparation

1g of Alampattai powder was measured and taken. The
measured amount of plant powder was then mixed with 100ml
of distilled water and boiled for 5-10 mins. The contents were
filtered using a filter paper, funnel and measuring cylinder. A
viscous filtrate was obtained (Figure 1)

Copper And Selenium nanoparticles synthesis

30 mM Copper sulphate and sodium selenite was prepared in
50ml of distilled water with 50 ml of Almapattai extract. Then
the Alampattai solution was kept in the hot plate with a
magnetic stirrer for nanoparticle synthesis. The spectroscopy
reading based on colour change was observed (Figure 2).

Test pathogens

The antimicrobial activity of the green synthesised silver
nanoparticles is tested against a variety of pathogenic
microorganisms. The test pathogens were collected from a
microbiology lab. For observing the antimicrobial activity,
species such as gram positive aerobic Streptococcus aureus
which is commonly found in the oral cavity. Gram negative
species such as Pseudomonas , E.coli which is commonly found
in subgingival plaque.

Antimicrobial Silver

Nanoparticles

Properties of Prepared

The bactericidal property of the prepared Cu & Se NP’s is
carried out using standard Kirby-Bauer disc diffusion assay. The
test organisms are kept in nutrient broth for 24 hours and used
for further experimental procedures. The agar plates are then
sterilized and solidified later. Following the preparation of
nutrient agar, corresponding organisms are spreaded on the
petri plates using sterile glass rod in-order to obtain bacterial
lawns. After this procedure, silver nanoparticles are loaded in
a corresponding disc which is of required volumes such as 50
micro liter and incubated at 37 degree Celsius for 24 hours and
amoxyrite used as a control. After the incubation period, the
appearance of a clear zone around each disc depicts the
confirmation of bactericidal property.

RESULTS
Visual observation

In the performed selenium and copper nanoparticles
formulation process, sodium selenite and copper sulphate
solution was mixed with prepared solution was observed. Slight
colour change was observed gradually in an interval of 24 h.
The UV-vis spectroscopic readings of Alampattai incorporated
copper and selenium nanoparticles showed an absorbance
value of 660 nm.
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Fig.2: Preparation of Copper and Selenium Nanoparticles.

Antimicrobial activity

The zone of inhibition is referred to as the area where
microbial growth is inhibited and lysis of the microbes takes
place.The size of this zone depends on many factors, one being
how effective the antibiotic (amoxyrite) is at stopping the
growth of the bacterium. Another factor that will influence the
size of a zone is the diffusion of the Amoxycillin within the agar

medium and varies based on the molecular configuration of the
antibiotic.The prepared extract and the commercial
antibiotics are tested against the pathogens such as S.aureus (
fig 3), E.coli (fig 4), Pseudomonas (fig 5).The zone of inhibition
is compared to the database of existing antibiotics to
determine whether the studied solution is susceptible,
moderately susceptible or resistant to the Amoxycillin (Table
1)(Fig6)

Fig.3: Antimicrobial activity of synthesized nanoparticles against S.aureus



Fig.5: Antimicrobial activity of synthesised nanoparticles against Pseudomonas

Table 1: Zone Of Inhibition of the synthesized nanoparticles and the standard antibiotic(Amoxycillin).

PATHOGEN NAME Fic. Selenium (in mm) Fic.Copper (in mm) Ab (in mm)
S.aureus 12 18 22
E.coli 22 18 22
Pseudomonas 9 9 14

COMPARATIVE ACTIVITY

<)
-}
<]
~N

Fig.6: This graph represents comparative antimicrobial activity of synthesized nanoparticles and the Amoxycillin. X-axis represents wound
pathogens and the Y-axis represents the zone of inhibition (in mm). Blue colour represents fic.selenium , orange colour represents
fic.copper and grey colour represents standard (Amoxycillin).

about 18 mm against the wound pathogen S.aureus where the
prepared nanoparticles activity is approximating the standard

From the prepared green synthesis, Ficus benghalensis
mediated copper nanoparticles had a zone of inhibition of
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drug Amoxicillin . The activity of Ficus benghalensis mediated
selenium nanoparticles had a zone of inhibition of about 22 mm
which is equal to the standard (Amoxycillin) used. So , Ficus
benghalensis mediated copper and silver nanoparticles had
more or less equivalent activity to the standard used
i.e.,Amoxycillin.

DISCUSSION

The development of new drugs is due to microorganisms having
become resistant to many antibiotics due to increased use of
drugs, which is decreasing efficiency of conventional
medicines(34). So, it is necessary to find out new antimicrobial
agents to fight against diseases. Nanotechnology is an
emerging technology and has led to a new revolution in every
field of science.Among the various inorganic Nanoparticles
available, Copper and selenium nanoparticles have easy
processing methods, are inexpensive, have a wide range of
applications in dentistry and are a safe material. Due to these
properties, copper and selenium pulls a particular interest
among researchers (35).

Green synthesis offers numerous benefits that are easily
available, long term uses, biomedical applications, where toxic
chemicals are not used for the synthesis protocol.The active
ingredients of plants against microorganisms are mostly some
of the secondary metabolites that are present in abundance in
herbs that make it more effective(36). Previous article by
Ahamed et Al ;aqueous extracts of the bark F. bengalensis and
exhibited significant antibacterial activity against tested
bacterial strains. Presence of tannins and saponins in higher
concentration than the other phytochemicals suggests that
these phytochemicals could likely be responsible for the
antibacterial activity(37). However further studies are needed
to establish that these plant extracts could form effective
antimicrobial therapy against common bacterial diseases(38).

In this study potential increase in the antimicrobial property of
Ficus benghalensis mediated copper and selenium
nanoparticles in increasing concentration when compared to
the standard shows that this formulation can be of good
therapeutic benefit in case of bacterial diseases. There has
been a considerable increase in the use of nanoparticle based
therapeutics for the treatment of any kind of bacterial and
microbial disease.

Future Aspects

The synthesized NPs selected from alampattai extract study
elicit protective effects against various wound pathogens and
mechanisms involved can be studied in vitro and in vivo. Our
study will pave the way for the development of a drug that can
treat, prevent, or cure various wound pathogens .

CONCLUSION

This study proves that there are anti-microbial mechanisms
adopted by the selenium nanoparticles and copper

nanoparticles (39-48).The F.benghalensis copper and selenium
nanoparticle formation is known to adopt cellular mechanisms
to counteract and inhibit microbial growth .In future these
nanoparticles can be used for new drug designing and targeting
and offer treatment for various bacterial disorders with
minimal side effects. Also, these green synthesis and
nanoparticle formulations were demonstrated to have
biocompatibility, as well as strong potential for application in
the fields of medicine and food.
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