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ABSTRACT
Streptococcus mutans is the causative agent for initiation of dental carries in children and
adults. In the recent decade studies have been conducted to verify the efficacy of herbs or
active principles against Streptococcus mutans. The search for biologically active compounds
from the natural sources has been great interest to scientist. Siddha, Ayurveda and Unani
use medicinal plants against dental carries. Hence the present study was carried out on the
isolation of treptococcus mutans from dental carries patients. The organism has been identified
by gram staining, biochemical tests, sugar tests and antibiotic sensitivity assay. The isolated
organism was subjected to in vitro antibacterial activity to Seitz-filtered extracts from Ficus
bengalensis, Azadirachta indica, Terminalia chebula, Terminalia bellirica and Piper betel by
serial tube two-fold dilution  assay and bactericidal activity was confirmed by subculture
recovery method. The antibacterial activity of Schizigium aromaticum was carried out by Disc
diffusion assay. The results indicated that S. mutans was completely susceptible to T. chebula
& T. bellirica at the concentration of 3.156 mg/ml and 23 mg/ml respectively and S.
aromaticum showed 20 mm zone of inhibition. Other plant extracts did not exhibit inhibitory
activity on S. mutans.

Key words: Antibacterial In vitro, Streptococcus mutans, Dental carries, Herbal.

Introduction

The extract from the Ficus hengalensis,
Azadirachta indica, Terminalia chebula, Terminalia
bellirica, Piper betel and Schizigium aromaticum are
used herbal remedy for tooth diseases in the
Ayurveda and Siddha medicines. The young stems of
A. indica, F. bengalensis are use to clean the teeth
surface in the rural areas. Betel leaves is one of the
main ingredients of mastercatories.

Clove oil used in dental carries. Many
toothpaste manufacturing companies have introduced
herbal toothpastes. Dried fruits of T. chebula, T.
bellirica are the two of three ingredients of the
Ayurvedic drug. Seitz filtered extracts of these fruits
have been found to possess broad spectrum of
antibacterial activity.7.
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Streptococcus mutans is a causative agent for
the initiation of dental caries and infecting children
and adults. Hence there is need to find out
alternative drugs for the prevent onset dental carries
by eliminating cariogenic S. mutans.

The aim of the present study was to isolate
the S. mutans from dental carries, characterization
of the organisms and to determine the in vitro
antibacterial activities of Seitz-filtere aqueous
extracts from stem bark of F. bengalensis, A. indica,
fruits of T. chebula, T. bellirica, S. aromaticum oil
and leaves of P. betel by serial-tube two fold dilution
method and bactericidal activity was confirmed by
subculture recovery method.

Materials and methods

S. mutans was isolated from the dental carries
patient at S.R.M. Dental College, Chennai. Isolation
of the S. mutans was carried out using sterile Brain
heart Infusion Broth at 37°C. The incubated broth
culture was streaked on the Brain Heart Infusion
Agar plate, Sheep Blood agar plate for
Alpha-hemolysis, Mitis Salivaris Agar3  (selective
media). Then the culture was subjected to Gram
staining, Catalase test, Esculin Iron Agar test,
Coagulase test, Carbohydrate fermentation (CF) tests.
CF test was carried out using Glucose, Lactose,
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Mannitol, Sucrose, Raffinose, Sorbitol & Inulin. The
culture was further confirmed by the performing the
Disc diffusion method 2 using the Mueller Hinton
Agar with antibiotics of Amoxycillin, Vancomycin,
Erythromycin, Bacitracin, Cafatoxime and
Cephalosporidine.

Preparation of plant extract

The plant parts were collected and washed
twice with double distilled water and then surface
sterilized with 70% ethanol. The each parts were put
into a mixer separately and grounded with double
distilled water at 1:3 concentration (W/V). The
grounded plants parts were squeezed through sterile
gauze and the collected extract was centrifuged at
2500 rmp for 15 min. The supernatant was filtered
through a sterile Seitz-filter with 0.22 μ m pore size
filter pad. A drop of the each extract was streaked
on the Brain Heart Infusion Agar plate for ensuring
the sterility. The concentrations of the plant matter
in one ml were 55 mg for T. Chebula ripe fruit. 46
mg for T.bellitrica ripe fruit, 47 mg for P.betel leaves,
55 mg for A.indica stem bark and 64 mg for
F.bengalensis stem bark 6.

In vitro antibacterial assay

In vitro antibacterial assay of plant extracts
were performed by Serial tube two-fold dilution
technique9. One ml of Sterile Brain heart Infusion
Broth (BHIB) was added in to a row of 8-sterile test
tubes (7.5 × 1.3 cm. One ml the Seitz-filtered extract
was added in to the first test tube and vortexed. One
ml from the extract mixed medium was transferred
in to the 2nd tube and like wise the serial dilution
was carried out till the 7th tube while the 8th tube
was the organisms control. The identified culture of

Streptococcus mutans was inoculated in to BHIB and
incubated for 6 Hrs. Then the turbidity of broth
culture was checked and adjusted to the turbidity of
0.5 McFarland standard. Two μ l (107 cfu/ml) of the
standardized inoculum was added into the extract
diluted BHIB tubes and control tube 3. The entire
setup was incubated at 37°C for 24 Hrs. Then the
content in the tubes were observed for presence or
absence of turbidity. The lowest concentration of the
extract containing tube that completely inhibited the
growth of the bacteria, indicated  of visual turbidity
and that was taken as Minimum Inhibitory
Concentration (MIC) value of the extract. The
minimum Bactericidal Concentration (MBC) value of
the extract for the susceptible bacteria were
estimated by the lawn subcultures made on the
Sheep Blood Agar plates from the contents of MIC
tubes. Absence of colony on the culture plates was
considered as the bactericidal value of the extract. In
vitro susceptibility of S.mutans for Clove oil 

(30 μ l/Disc) was carried out using diffusion
assay2.

Results

Isolation of S.mutans; The Pin pointed colonies
were observed on the BHIA plates and the Sheep
Blood Agar showed Alpha-hemolysis. Dark blue,
convex, moist, slightly glistening colonies were
observed on the Mitis Salivaris Agar. Staining
resulted in Gram-positive chains, positive for Esculin
& negative for Catalase and Coagulase. Acid and gas
production were observed in all the test sugars. The
isolate was sensitive to Amoxycillin, Vancomycin,
Erythromycin & Cafatoxime but resistant to
Bacitracin & Cephalosphoridine in Disc diffusion
assay.

Table 1. Result data of in vitro antibacterial assay

S.
No. Plant parts

Results of serial tube two-fold dilution assay show MIC value of
the plant extracts.

1:2 1:4 1:8 1:16 1:32 1:64 1:128
1 T.chebula ripe fruit − (25.25

mg/ml)
− (12.62
mg/ml)

− (6.31
mg/ml) − (mg/ml) + + +

2 T.bellirica ripe fruit − (23
mg/ml) + + + + +

3 betel leaves + + + + + + +

4 A.indica stem bark + + + + + + +

5 F.bengalensis stem bark + + + + + + +

(−)= Presence of Inhibition and no turbidity

(+)= Absence of Inhibition and presence of turbidity
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Seitz-filtered extracts of T.chebula & T.bellirica
ripe fruit were found to exhibit complete inhibitory
activity on M.mutans at the concentration of
35 mg/ml and 23 mg/ml respectively. No colonies were
observed on recovery plates streaked with content
from MIC tubes. However the extracts of P.betel
(leaves). A.indica (stem bark) and F.bengalenis (stem
bark) did not show any antibacterial activity for
S.mutans at the concentration of 23.5, 25 &
32 mg/ml respectively. The results have been
confirmed by the presence of growth of organisms
even from the content 1:2 dilutions (Table-1).
Distilled oil of Cloves (S.aromaticum) showed
20 mm zone of inhibition on S.mutans.

Discussion

Use of modern soft foods with refind sugars
has promoted dental carries in children as well as in
adults. The S.mutans, associated with cariogenesis is
susceptible many to antibiotics. These could not be
used daily either as goggling on rinsing solution due
to its high best. Hence the present study was aimed
at finding the susceptibility of S.mutans, Isolated
from clinical sample, to certain extracts of plants
with anticariogenic namely Ficus bengaleneis,
Azadirachta indica, Terminalia chebula, Terminalia
bellirica, Piper betel and Schizigium aromaticum.

It is heartening that anticariogenic activity of
these plant extracts have been estimated by in vitro
assay through modified Serial tube two fold dilution
technique. The extracts of stem bark from
F.bengalensis, A.indica are used in villages to brush
the teeth. However as the in vitro assay using these
extracts did not inhibit the S.mutans, anticariogenic
claim could not be made for Neem.

Thus present result differ from the clinical
observation of Vanka el al8 who had reported that
A.indica aqueous extract inhibited S.mutans.

The observation of T.chebula extract exhibiting
complete inhibition on S.mutans even at a low
concentration of 3.156 mg/ml is an interesting
observation. This confirms earlier observation
through clinical study by Jagtap & Karkera4 (1999)
that use of 10% aqueous extract of T.chebula resulted
as mouth rinse in reduction of bacteria in the saliva
and prevention to sucrose induced adherence &
glycon induced aggregation observation. However the
present observation on the bactericidal activity was
based on in vitro assay.

The extract of T.bellirica a related species of
T.chebula, was able to completely inhibit S.mutans

at 23 mg/ml and thus the present study has focused
the usefulness of a new anticariogenic agent namely
fruit extract of T.bellirica.

An impressive inhibition zone of 20 mm by
Clove oil loaded disc on the lawn cultures of
S.mutans vindicate the continuance of the use of
Clove oil in the treatment of dental caries.

Though earlier studies had reported
antibacterial activity in plant extracts like in Thuja
orientalis, Morus austratus, Green tea (Azmat
Rasheed et.al.,)1, Juglans regiai (Jagtap & Karkera,
2000)5 is remarkable to note that the present study
has estimated the minimal bactericidal concentration
of the plant extract for the first time as
2.156 mg/ml for T.chebula and 23 mg/ml for
T.bellirica.
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