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Abstract: In the present study, the stem extracts of the plant Pongamia pinnata, L. has
been selected to investigate upon its antimicrobial activity against tooth bacteria and its
antibacterial activities were compared with market products. The antimicrobial tests were
conducted by using two different solvent based plant extracts i.e. aqueous and ethanol
stem extracts. Least bacterial colonies were found in nutrient agar plate streaked with
tooth bacteria, after brushing with stem of Pongamia pinnata, L. As compared to bacterial
colonies obtained on nutrient agar plate, after brushing with sodium
monofluorophosphate. From the MIC test of aqueous and ethanol stem extracts against
gram positive tooth bacteria, it was found that both aqueous and ethanol extracts were
effective against gram positive tooth bacteria. It is also seen that ethanol stem extract is
more effective than aqueous stem extract. In disc diffusion method, it was found that both
aqueous and ethanol stem extracts showed inhibition zone at different concentrations
against gram positive tooth bacteria and inhibition zone indicated that ethanol extract was
more effective than aqueous extract of Pongamia pinnata, L dry stems.
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Plant secondary metabolites such as plant
extracts are studied for their antimicrobial activities and
most of the plant-derived extracts are known to possess
antibacterial, insecticidal, and antifungal activities [3].
With the increase of bacterial resistance to antibiotics,
interest has been generated to investigate the anti-
microbial effects of different extracts against a range of
bacteria, to develop other classes of natural
antimicrobials useful for infection control [3].

Pongamia pinnata(L.) Pierre (Fabaceae), a
medium-sized glabrous tree, found throughout India
and further distributed eastwards, mainly in the littoral
regions of south eastern Asia and Australia [4]. In the
literature of India, different parts of this plant have been
recommended as a remedy for various ailments [5]. The
seed and seed oil of this plant have been used for
treating various inflammatory and infectious diseases
such as leucoderma, leprosy, lumbago, muscular and
articular rheumatism [6]. The leaves are spicy,
digestive, laxative, anthelmintic and cure piles, wounds
and other inflammations [7]. A liquid solution of the
leaves are used as a medicated bath for relieving
rheumatic pains and for cleaning ulcers in gonorrhea
and scrofulous enlargement [8, 4]. Root and seed

= The presence and growth of microorganisms in food may cause spoilage and
! result in a reduction in quality and quantity [1]. Further, microbial contamination of food
still possesses important public health and economic concerns for human society.

extracts of P. pinnata L. have been reported to have
anti-inflammatory activity [9]. Owing to its various
ethno pharmacological properties, there is no report
available in the literature on the screening of different
solvent extracts of P. pinnata stem for their antibacterial
activity.

A lot of work has already been done for the
extraction of biodiesel from the seeds of a plant called
Pongamia pinnata (L) apart from Jatropha sp. Another
long history of plant science is that, it can keep our
tooth clean in a natural way. There are different ways of
taking care of teeth i.e. using toothpaste while brushing
&sometimes using powders of plant origin. But, it is a
matter of deep concern that the chemical ingredients
present in tooth paste are very harmful and even
carcinogenic. So, one should be careful about all these
things otherwise a lot of damage may occur to our teeth
as mouth is the most absorbent place in our entire body.
So, optimum care should be taken while using any sort
of chemical product. That is because mouth and gums
are the direct gateway to every system in our body.
Therefore, one should aware about the toothpaste
chemistry minutely.
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It has been [10] reported that, fruits of
Pongamia pinnata (L) afforded three furanoflavonoid
compounds such as glucoside, pongamoside, and
flavonol glucosides. Studies showed [25] that
antibacterial compounds in some medicinal plants.
These compounds possess anti-inflammatory activities.
Phytochemistry[11] of Vitex negundo L. roots and
found compounds like fatty acid, steroids and their
derivatives with the help of physicochemical
techniques. The medicinal value of different parts of
pongamia pinnata,L.and two important flavinoids which
could be immense source for biofuel industry has been
reported[12,13]. It has been reported [14] that the
secondary metabolities are necessary for medicinal
properties.

It has been [15] reported that, the phytoextract
or bioactive compounds are of great pharmacognostic
significance. It is reported that no single method is
sufficient to study the activity of phytochemicals from a
given plant. An appropriate assay is required to first
screen for the presence of the source material, to purify
and subsequently identify the compounds therein. It has
been reported [16] that the phytochemical evaluation
of Pongamia pinnata (L) seed oil, which resulted in the
isolation of furanoflavonoid compound called
methyloleate. Presence of furanoflavinoids in
pongamia fruits [22] and in vitro anti microbial activity
against staphylococcus has been reported[23,24]..

It has been reported that pongamia is an
important medicinal plant[17,19] and the bark has
abounding prenylated flavinoids which are the potent
source of crude drug[18]. Kumar et al.[19] reported
presence of antibacterial and antifungal agents from
some Indian medicinal plants.

Keeping a view on the available literature, the
present study aims to find out role of different types of
solvents on the extractability, investigating the
antimicrobial activity of secondary metabolites and
identifying the antipyretic activity of Pongamia pinnata
(L) extract.

MATERIALS AND METHODS

The stem of Pongamia pinnata Linn (Family:
Fabaceae) were collected from Khandagiri area of
Bhubaneswar in the month of july 2017 and
authenticated by Dr. Mamata Mohapatra, Head of the
Department and Asst. prof. in Botany, Khallikote
Autonomous college, Odisha, with the help of Hain’s
flora book. After collecting the stem it was washed
thoroughly with tap water. The plant material was dried
in shade, pulverized to powder by using a mechanical
grinder and stored in air tight plastic container for
further studies.

Preparation of plant extract
For this study maceration extraction process
was selected. 20 gm of shade dried, powdered stems

were soaked separately in 100 ml of distilled water and
in 100 ml of ethanol for 72 hours. Each mixture was
stirred periodically using sterile glass rod. At the end of
72 hours, each extract was filtered through Whatman
filter paper (No: 1). Filtered extracts were evaporated
on a rotary evaporator and reduced to 30 ml of each
extract. Collected stem extracts were stored at -4°c in
an air tight bottle for further use.

At the time of use, dried plant extracts were
dissolved in their same corresponding solvents. For this
experiment, concentration of 200mg/ml of aqueous and
ethanolic stem extracts was required. So the extracts
were diluted as per their requirement.

Collection of Tooth Bacterial Samples

Before brushing, bacteria from the tooth were
isolated with the help of a sterile ear bud and one
nutrient agar plate was streaked with it by streak plate
technique. This procedure is repeated after brushing
with sodium monofluorophosphate. Then after 8-10
hours this procedure is again repeated after brushing the
tooth with stem of Pongamia pinnata. All the 3
inoculated nutrient agar plates were incubated for 24-48
hours at 37° ¢ in an inverted position.

Antibacterial activity assay

The antibacterial activity was evaluated by
paper disc-diffusion method. Minimum inhibitory
concentration (MIC) values were also studied for
microorganisms. The MIC was identified as the lowest
concentration of the chemical agent, which resulted in
confirmed inhibition of the growth of the tested
microorganism, after 24 hr of optimal incubation
conditions [20, 21]. Antibiotics activity assay method
was the zone diameter of inhibition, measured to
determine the inhibition capacity of plant extract [20].

Paper disc diffusion method

The antibacterial activity of Pongamia pinnata
L. stem with ethanol and aqueous extracts were
analyzed separately by using disc diffusion assay.
Commercial Ampicilin (10 mcg/disc) and Gentamycin
(10 mcg/disc) antibiotic disc were used as standard
drugs. Sterile antibiotic discs were used for the present
investigation. The extract of Pongamia pinnata L. was
incorporated to the sterile paper discs, individually with
0.62 to 20 ug./ml respectively using a micropipette.
Activity of the above mentioned extracts were tested
separately, using disc diffusion method.

MIC determination of Plant drugs against bacteria

The ethanol and aqueous extracts of Pongamia
pinnata L. were incorporated to the sterile test tubes
containing broth for serial dilution individually using
micropipette. This can be done in a series of 12 test
tubes, which, were incubated at appropriate culture
conditions and examined by turbidity. Each extract was
assayed in triplicate
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RESULTS AND DISCUSSIONS

Table-1: Minimum inhibitory concentration for agueous extract of pongamia pinnata

SL NO. | CONCENTRATION

OPTICAL DENSITY

(ug /ml.) (at 610 nm)
1 20 2.3
2 10 2.3
3 05 3.05
4 2.5 3.5
5 1.25 3.5
6 0.62 3.3

Table-2: Minimum Inhibitory Concentration for

Ethanolic Extract of Pongamia Pinnata

SL NO. | CONCENTRATION

OPTICAL DENSITY

(ug /ml.) (at 610 nm)
1 20 1.97
2 10 1.97
3 05 2.58
4 2.5 2.57
5 1.25 2.57
6 0.62 2.42
Table-3: Comparision of inhibition zone of antibiotic control with ethanolic extract of pongamia pinnata
Sl Concentration Inhibition zone Antibiotics of Inhibition zone of
No. (ug/ml) Observed in (mm) 10mcg antibiotic (mm).
1 20 02 —
> 50 03 Ampicillin 03
3 100 05 .
2 200 07 Gentamycin 04

The ethanol stem extract of Pongamia pinnata
L. showed maximum inhibition against growth of gm
+ve bacteria. It has been seen from the OD value that
microbes are susceptible to aqueous extract than the
ethanol extract. So, selecting extraction medium
(ethanol, methanol, acetone or distilled water) is very
crucial to study antimicrobial activity of phyto
compounds. Ethanol had almost no side effects than any
other type of organic extracts. Therefore, Ethanol had
been used in homeopathic medicine since prehistoric
time. Which means that, Ethanol has had no cytotoxic
hindrance. Antioxidants are the compounds responsible
for the protection of living organisms from the damage
caused by the abnormal production of reactive oxygen
species produced by lipid peroxidation, protein damage,
and others including DNA strand breaking etc. The
chemistry of ethanol extract is highly significant in this
regard.

Many studies on cell structure and animals
have suggested that phytochemicals attenuate the
inflammatory system of the cell. Basically flavonoids
are having antimicrobial and antipyretic activities.
Phenolic compounds possess the biological properties
like anti- inflammatory, anti- aging and anticancer etc.
Studies on different medicinal plants have also shown
the antioxidant properties are in phenolic compounds.
In this study aqueous extract (in distilled water) showed
considerable activity against micro- organisms. The

activity in ethanol extract was higher than aqueous
extraction .The main challenge now a day is the search
for plants with promising antimicrobial activities and
isolation of active principles. There are many
difficulties which seriously impede this type of analysis.
Firstly, existence of a broad range of structurally
diverse compounds and their synergistic effects.
Secondly, there is an urgent need for most appropriate
pharmacological model for clinical efficiency.
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