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AćĘęėĆĈę

The green synthesis methods for the nanoparticles are economically feasible.
It does not require any adverse effect causing agents such as usage of tem-
peratures, toxic chemicals, energy, high pressure in the scientiϐic and medical
applications. Oral pathogens such as Streptococcus mutans and Lactobacillus
sp is themajor causes formany oral diseases. The different types of antibiotics
are used for the controlling of many oral diseases. In this tudy we enhance
the activity of nanoparticles by adding antibiotics to control the oral pathogen
growth in invitro. The silver nanoparticles are prepared from Symplocos race-
mosa plant extract. To study and compare about the enhanced antibacterial
activity of silver nanoparticles synthesised using Symplocoa racemosa. The
plant extract was prepared by using double distilled water. The microorgan-
isms such as Streptococcus mutans, and Lactobacillus sp were chosen and
cultured in respective culture media. The silver nanoparticles synthesised is
introduced into cultured petri plates to observe the changes. The zone of inhi-
bitionof the growthofmicroorganismswas studied. The effect of theprepared
silver nanoparticles is compared using effect with the normal antibiotics. As
a result, it is evident that there is an increase in zone of inhibition comparing
the normal antibiotic effect. Thus it can used as drug of the choice in future.
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INTRODUCTION

Symplocos racemosaRoxb, which is otherwise called
as lodhra in Sanskrit language belongs to a Sym-
plocaceae family (Acharya et al., 2016). Symplo-
caceae is a unigegeneric family. This plant is found
all over the tropical and sub-tropical countries, since

it is evergreen tree and it is small in size. Plants in
this family are shrubs and trees with white or yel-
low ϐlowers. Ethno botanical literature stipulate the
medical and commercial uses of S. racemosa in car-
ious treatment such as disease related to eye, skin,
ear, liver. It is also used in treatment of bowel com-
plaints, uterine disorders, bleeding gums, tumours,
spongy gums, fever, snake bite, asthma, arthritis and
gonorrhoea (Wang et al., 2004).
According to phytochemical studies, the availability
of numerous phenolic glycosidic components such
as symplocoside, acetyloleanolic acid, triterpenoids
like betulinic acid, oleanolic acid. It also indicates
that there is a presence of ϐlavonoids like. The above
mentioned components may have put up to the
observed protective effects. Numerous ethno botan-
ical profess have been assured by both stematic
in-vitro and in-vivo biological and pharmacologi-
cal regards upon dissimilar and completely different
stembark extracts and isolated constituents (Menon
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et al., 2018). Nano biotechnology is considered as
one of the interesting and current emerging techni-
cal assert which is regarded for the preparation of
dependablemethodology ofmaterials of Nano scale,
which is eco-friendly since it is prepared using bio-
logical sources. It is of great exclamation to imag-
ine spherical particles which is of consistent size.
A decline or reduction in the size of the particles
from 1nm to 10 nm ends in the enhancement of the
contact surface area which is measured around 109
times larger. Therefore, surface area of large size is
widely expected to enhance and for the enrichment
of the extent of bacterial elimination (Agarwal et al.,
2018).

Nanoparticles are small sized particles which syn-
thesised by series of different chemical and physical
methods. The methods by which nano particles are
synthesised include photochemical method, reduc-
tion through chemical method, c-radiation andab-
lation by laser. Silver nanoparticls of silver of size
between 1 nm and 100 nm in size (Rajeshkumar
and Naik, 2018). Nano particles synthesised using
biological pathways are economically feasible. It
does not use any chemicals which is toxic in nature,
high pressure, temperatures, energy thatmight pos-
sess any adverse effect in the medical and biolog-
ical applications. silver nanoparticles which are
frequently used are sphericalin shape. It is also
available in shapes such as octagonal, diamond,
and thin sheets which are also popular in mar-
ket. Wet synthesis method is mostly used for the
preparation of silver Nanoparticles which includes
mainly the usage of reducing sugar, silver mirror
reaction, sodium borohydride reduction and citrate
reduction, polyol process, growthmediated by seed,
growth which is light-mediated (Rajeshkumar and
Naik, 2018; Menon et al., 2017). The above men-
tioned method can used separately to synthesis sil-
ver Nanoparticles, or collective union above men-
tioned methods, offers the size distribution con-
trol. It also attribute in the distributions of geo-
metric arrangements of the nanoparticle in differ-
ent degree proportion (Santhoshkumar et al., 2017;
Rajeshkumar and Bharath, 2017).

New way of synthesis of silver Nano particles
through green ultrasonically-assisted synthesis is as
upcoming technology. Ultrasound treatment medi-
ated synthesise of silver nanoparticles (AgNP) are
done with natural stabilizer such as κ-carrageenan.
The above mentiones ultrasonic treatment reac-
tion is done at required temperature. As a result
it produce silver nanoparticles with structure of
fcc crystal and mainly without impurities. The κ-
carrageenan concentration is mainly used to inϐlu-
ence the distribution of particle size of the prepared

silverNanoparticles (Agarwal et al., 2017; Rajeshku-
mar, 2016).

Figure 1: Preparation of Plant Extract

Moreover, synthesis of silver nanoparticle mediated
by the plant extracts are considered to be more
advantageous comparing the other biological pro-
cesses. The reaon behind this advantage is that it
eliminates the long process of culturing the cells and
even maintaining the texture, size and characters of
the cells. It also can satisfy the production of large
scale.

Comparing the convinence of the silver nano parti-
cles preparation and its uses, silver nano particles
is given great importance which is contributes by
its optical property, catalytic nature, electrical and
mainly antimicrobial uses (Annamalai et al., 2019;
Sathvika et al., 2019). The synthesis of Ag NPs nat-
urally consist of three main steps. Those steps are
categorised based on green chemistry nature i.e,

1. selection of the solvent medium,

2. Stability of the silver nano particles are
enhanced by choosing nontoxic substances and

3. eco-friendly reducing agent selection. The
main objective of the study is to determine
the enhanced antimicrobial property the silver
nanoparticles obtained from Symplocoa race-
mosa.

MATERIALS ANDMETHOD

Preparation of Plant Extract
The preparation of plant abstract include collec-
tion of plant abstract as form of powder (Figure 1).
Before using the glassware, it is washed correctly
using distilled water and then dried using hot air
oven.
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Figure 2: Silver Nanoparticles preparation

Figure 3: Antibacterial Activity

Figure 4: Enhanced Antibacterial Activity
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Figure 5: Antibacterial Activity Property

Figure 6: Enhanced antibacterial activity

Theplant powderwhichweighs about1gwere taken
and it is mixed with quantity of 100 ml of distilled
water in a cleansed conical ϐlask. The solution is now
boiled for 5 to 10 minutes and it is ϐiltered through
ϐilter paper. The extract thus obtained is ϐiltered and
used for further experiment.

Preparation of Silver Nanoparticles
For the silver nanoparticles synthesis, preparation
of 0.0169 g of AgNO3 [silver nitrate] solutions is
done. The prepared solution is then mixed along
with quantity of 90 ml of distilled water. Now it is
mixed with the 10 ml of plant extract solution. Thus
total quantity of 100 ml of mixture of silver nitrate
and Symplocos racemosa solution is obtained. The
ϐlask is incubated at 37 degree Celsius in order to
resist from the inactivation mediated by light and
silver nitrate contamination. The silver Nanopar-
ticles obtained from the above process is puriϐied
by means of centrifugation technique at the rate of
10000rpm for 15 minutes.

Test Pathogens Used
Antimicrobial activity of the green synthesised the
prepared Nanoparticles is tested against variety of
pathogenic microorganisms. The test pathogens
were collected frommicrobiology lab. For observing
the antimicrobial activity, species such as gram pos-
itive aerobic streptococcus mutans which is com-

monly found in oral cavity and anerobic Lactobacil-
lus were chosen.

Antibacterial Properties of Prepared Silver
Nanoparticles

Standard Kirby–Bauer disc diffusion assay is used to
determine the bactericidal property of the prepared
Ag NP. The main test organisms are kept inside the
respective nutrient broth for about 24 hours and
preserved for further experimental procedures. The
platesmadeof agar are then sterilizedby vaiouspro-
cedure and solidiϐied later. Following the prepara-
tion of nutrient agar, corresponding organism are
spreaded consequently on the nutrients of repective
test pathogens of the petriplates which is mediated
by sterile glass rod. Sterile glass rod is used in order
for obtainingperfect lawns of bacteria. After this
procedure, silver Nanoparticles are loaded onto cor-
responding disc which is of required volumes such
as 50micro litre, 100micro litre and 150micro litre
and incubated at the level of 37 degree Celsius for
the time of 24 hours. After the period of incubation,
the appearance of zone which is clear around each
disc depicts the exact bactericidal property conϐir-
mation. Meter ruler is used to measure the exact
measurement of the zoneof inhibition andmeanval-
ues for the organisms were clearly recorded. The
recorded values are represented in millimeters.

Table 1: Antibacterial Activity of silver
Nanoparticles
Concentration
Species

50
µL

100
µL

150
µL

Ab

Zone of inhibition (mm)

Lactobacillus ap 14 16 17 35
S. mutans 14 5 6 32

Table 2: Enhance Antibacterial Activity
Concentration
Species

50
µL

100
µL

150
µL

Ab

Zone of inhibition (mm)

Lactobacillus 20 21 26 11
S. mutans 16 17 19 9

Enhanced Antibacterial Activity

Current antibiotic NOVOMAX is taken and mixed
with the solution of prepared silver Nanoparticles
and checked for the antibacterial inhibition zone.
Same method of measurement of the zone of inhibi-
tion and mean value is done. It is mentioned in mil-
limeters.
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RESULTS AND DISCUSSION

Visual Observation

Some of the properties of metal nanoparticles such
asphysiochemical andoptoelectronic properties are
observed. It is mainly based on the special char-
acteristics such as distribution, size and morphol-
ogy of the particle (Agarwal et al., 2018). The
colour change indicationof thenanoparticle synthe-
sis(Figure 2). Comparing the nanoparticles which
is known to us, Silver is the particle which has
been studied for its unique properties such as spec-
troscopic, antimicrobial, optical, catalytic and SERS
properties usually. The reduction in the silver
nitrate component from plant extract was done
slowly in general, but it has a main advantage of
producing uniform size nanoparticles and stable
without the involvement of any additional chemi-
cal stabilizers (Rajeshkumar et al., 2017; Kumar and
Rajeshkumar, 2017).

UV-Vis Spectroscopy

The colour change is observed usingUV spectropho-
tometry. one of the most sensitive methods of spec-
troscopy is the surface Plasmon resonance based
optical sensor for of heavy metals detection. It is
considered as one of the simple, sensitive, time con-
suming, rapid, inexpensive, and selectivemethod for
analysis of heavy metal ions. It is more advanta-
geous comparing other techniques used previously
because of its simplicity, inexpensive and rapid
property (Annamalai et al., 2019).

Antibacterial Activity

The Tables 1 and 2, Figures 3, 4, 5 and 6 clearly
indicates the antimicrobial activity and enhanced
antibacterial activity of silver nanoparticles syn-
thesised using lodhra bark. Zone of inhibition is
referred as areawhere growth of bacterial growth is
inhibited and lysis of bacteria takes place. The area
surrounding the wafer where the bacteria growth is
inhibited is visible clearly. The size and extent of
the inhibitory zone measured is based on the fac-
tors like how effective the antibiotic involved in ter-
minating the bacterial growth. The other factor is
based on the inϐluence of the size of a zone during
the diffusion of the antibiotic within the medium
of agar. This criteria varies on the molecular con-
ϐiguration of the antibiotic basis. The zone of inhi-
bition compare the database of existing antibiotics
to determine susecptability of the solution and the
resistance to the antibiotic.

CONCLUSIONS

Thus with increase in concentration of the silver
Nanoparticles, the antibacterial activity increases.
The antibacterial activity in relation with normal
antibiotic is also evident from the result as shown.
Thus from the study, it is evident that drug can be
prepared with silver Nanoparticles and can be used
as drug of choice.
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