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ABSTRACT
Aegle marmelos popularly known as Bael tree, has twelve horticultural varieties. Siddha and
Ayurvedha claim therapeutic value in Bael for gastroenteric infection. Hence the present study
was aimed to carry out in vitro antibacterial properties of leaves from three morphological
varieties of Aegle marmelos and two varieties of roots to determine the Minimum Inhibitory
concentration of extracts. The Seitz-filtered leaf and root-bark extracts were prepared with water
1 : 1 wt/vol and 1:2 wt/vol respectively. These were tested against Staphylococcus aureus
ATCC 25923, Escherichia coli ATCC 25922. Salmonella pratyphi-A, Salmonella pratyphi-B,
Salmonella typhi, Shigella dysentriae, Shigella sonnei, Escherichia coli, Vibrio cholera and
Vibrio parahaemolyticus by serial tube two fold dilution method. Absence of complete inhibition
was confirmed by subculture recovery technique. Also inhibitory property was confirmed by
Disc diffusion assay. The results indicate that root-bark extract of variety-1 exhibited complete
inhibition on V. cholera but promoted excess growth of S.dysentriae and S. Sonnei. However
root from variety-2 did not show any antibacterial activity even at 17.5 mg/ml. Interestingly
none of the three varieties of leaves extracts did exhibit appreciable inhibitory activity on any
of the test bacteria even at 1:2 dilutions at the concentration namely 29.5, 33 and 27.5 mg/ml.
Also the presence of leaf extract in the medium promoted the growth of E.coli by variety-1
and variety-2 at 29.5, and 27.5 mg/ml respectively. Disc diffusion assay of root extract
(Variety-1) also confirmed that in vitro antivibrio efficacy compared that of Amoxycillin.
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Introduction
Bael tree considered being native of North

India by Bailey1 and found in wild and semi wild
conditions from the foothills of Himalaya to deep
south of Tamil Nadu is a revered tree by the Hindus.
It’s also grown as ‘Sathala Virutchangam’ in Shiva
temples and few Vishnu temples. The leaves of Bael
are given as ‘Prasadha’ in all Shiva temples.

The roots of Bael are one of the teningredients
of the drug called ‘Dasmula’ (Ten roots). Research
studies in the past, had revealed that the plant seems
to possess antidiabetic, anticancerous,
Immunomodulator, cardiotonic, muscle relaxstant,
ulcer healing, anti-inflammatory. In spite of its
multiple number of therapeutic uses, the studies on
the antimicrobial activity of roots and leaves are
scanty. Valsaraj et.al.,7 had reported on the presence
activity in 80% ethanolic extract on E. coli.
Pseudomonas sp, Bacillus subtilin and Staphylococcus

aureus. Twelve varieties (Horticultural of Bael tree
have been reported 4. Seasonal variations and
varietal variations (wild and semiwild) had been
reported by Rajarajan et.al.,5. Hence in vitro
antibacterial properties of leaves from three
morphological varieties of Aegle marmelos were
perused. The scope of this study on Aegle marmelos
was limited to an initial screening of Seitz-filtered
aqueous extracts of leaves for their antibacterial
activity for gastrointestinal infection causing bacteria
by serial tube two-fold dilution method and to
determine the Minimum Inhibitory Concentration
(MIC) and MInimum Bactericidal Concentration
(MBC) value of the extracts.

Materials and Methods
Preparation of Plant extract

Three morphological varieties of Bael tree were
identified based on the observable differences in the
morphology of the leaves and fruits. The preserved
specimens were deposited at Herbarium of Presidency
College, Chennai with Accession Nos: PCH 01/2003,
PCH 02/2003 and PCH 03/2003.

The fresh leaves of three varieties and root
bark of two varieties were collected from Chennai
adopting aseptic procedures and washed twice with
double distilled water and then surface sterilized with
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70% ethanol. Each leaf and root bark were put in to
a mixer separately and grounded with double distilled
water at 1:1 and 1:2 concentration (W/V) respectively.
The ground plant parts were squeezed through sterile
gauze and the collected extracts were centrifuged at
2500 rpm for 15 min. The supernatant were filtered
through a sterile Seitz-filter fitted with 0.22 μm pore
size filter pad. A drop of the each extract was
streaked on the Nutrient Agar and Sabouraud’s
Dextrose Agar for ensuring the sterility. One ml of
the Seitz-filtered leaf extract of variety-1 contained
59 mg of plant matter and 66, 65 mg were found in
variety 2 and 3 respectively. The extracts was
distributed in 10 ml vials and stored at − 20°C until
further use 6.

In vitro antibacterial assay

Preparation of bacterial inoculum

Each of the test bacteria was freshly
subcultured on nutrient Agar plates. A loopful of
bacterial culture was inoculated into sterile nutrient
broth and then incubated at 37°C for 4 hrs. Then,
the turbidity of broth culture was adjusted to the
turbidity of 0.5 McFarland standard by adding sterile
Nutrient broth or by increasing the incubation period.

Antibacterial assay

In vitro antibacterial assay of leaf extracts and
root bark of Bael tree was performed individually by
modified serial tube two-fold dilution technique 8.
One ml of Sterile Mueller Hinton Broth (MHB) was
added into a row of 8-sterile test tubes
(7.5 × 1.3 cm). One ml of the sterile 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. Each of the following test bacteria
Staphylococcus aureus ATCC 25922, Salmonella
pratyphi-A, Salmonella pratyphi-B, Salmonella typhi,
Shigella dysentriae, Shigella sonnei, Escherichia coli,
Vibrio cholera and Vibrio parahaemolyticus were used
for the study. Two μl (107 cfu/ml) of the standardized
inoculum was added into the extract diluted MHB
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 for
turbidity. The lowest concentration of the extract
containing tube that completely inhibited the growth
of the bacteria, indicted lack 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 Nutrient agar plates from
the contents of MIC tubes. Absence of colony
formation on the culture plates was considered as the
bactericidal effect and the respective concentration
was inferred as MBC.

Disc diffusion assay

Antibacterial activity of the Seitz-filtered
extract of root bark of variety –1 was also evaluated
by disc diffusion assay2. 30 μl of root bark extract of
variety – 1 (1.47 mg plant matter / disc) was
incorporated into 6 mm sterile disc (Hi – media).
Standardized inoculum of V. cholera was lawn
streaked on Mueller Hinton Agar (MHA) plate. Root
bark extract impregnated in plain disc and the
commercially available standard disc of Amoxicillin
30μg/disc were placed on the  lawn culture and the
plates were incubated at 37°C for 24 hrs. The zone
of inhibition of unripe fruit extract was compared
with that of the positive control.

Results

The results indicate that root-bark extract of
variety-1 exhibited complete inhibitory activity on
V.cholera but promoted the growth of S.Dysentriae
and S. sonnei at 12.25 mg.ml. Variety-2 did not show
any antibacterial activity even at 17.5 mg/ml
(Table-1). Also root bark extract of variety-1 was
found exhibit effective zone of inhibition on
V.choleraic at 1.47 mg plant matter/disc (Table-3).
None of the three varieties of leaf extracts did exhibit
appreciable inhibitory activity on any of the test
bacteria even at 1:2 dilutions at the concentration of
29.5, 33 and 27.5 mg/ml respectively. Ironically, the
presence of leaf extract in the medium also promoted
the growth of E.coli by variety-1 and variety-2 at
29.5., and 27.5 mg/ml respectively. Absence of
complete inhibition of bacteria was confirmed by the
recovery technique as growth was observed on
Nutrient agar plates streaked with contents from 1:2
dilution of variety-1, 2 and 3. (Table-2).

Discussion

Though the leaves and roots are considered to
posses therapeutic values, the presents study seems
to be the first attempt to estimate the antibacterial
properties of the aqueous extract of roots and leaves
especially on gastrointestinal bacteria. The result of
variation in the inhibitory activity between the two
varieties root bark extract 1 and 2 confirm the
observation of Rajarajan et.al.,5 that variations exist
in the activity of fruit extracts from different variety
of Bael on bacteria. Among the two varieties of root
extracts, variety-1 was found to be superior by the
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Table 1. Result data on in vitro antibacterial  activity of root bark extract of two varieties
from Bael by serial tube two-fold dilution method

S.
No Organisms name

Variety –1 Variety -2
1:2 dilution
(24.5 mg/ml)

1:4 dilution
(12.25 mg/ml)

1:2 dilution
(17.5 mg/ml)

1. Staphylococcus aureus ATCC 25923 – – –

2. Escherichia coli ATCC 25922 – – –

3. Salmonella pratyphi-A – – –

4. Salmonella pratyphi-B – – –

5. Salmonella typhi – – –

6. Shigella sonnei * * –

7. Shigella dysentriae * * –

8. Escherichia coli – – –

9. Vibrio cholera + + –

10. Vibrio parahaemolyticus – – –

(+) = Complete inhibition

(−) = Absence of complete inhibition (*) = Excess growth

Table 2. Result data on in vitro antibacterial activity of three leaf extracts from Bael by serial
tube two-fold dilution method

S.NO Organisms name
Variety – 1 Variety - 2 Variety - 3
1:2 dilution
(29.5 mg/ml)

1:2 dilution
(33 mg/ml)

1:2 dilution
(27.5 mg/ml)

1. Staphylococcus aureus ATCC 25923 – – –

2. Escherichia coli ATCC 25922 – – –

3. Salmonella pratyphi-A – – –

4. Salmonella pratyphi-B – – –

5. Salmonella typhi – – –

6. Shigella sonnei – – –

7. Shigella dysentriae – – –

8. Escherichia coli * – *

9. Vibrio cholera – – –

10. Vibrio parahaemolytics – – –

(−) = Absence of complete inhibition (*) = Excess growth

Table - 3

Comparative estimation of in vitro antibacterial activity of root bark extract of variety-1 from
Bael with standard antibiotic by disc diffusion method.

S.No Organisms name
Inhibitory effect zone of inhibition

Root bark extract 1.23 mg/disc Amoxicillin 30μg/disc

1. Vibrio cholera 19 mm 18 mm
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possessing of bactericidal property on V.cholera at
12.25 mg/ml. Estimation of the bactericidal activity
of root extract on V.cholera and MBC value are new
information to the pharmaceutical properties of roots
of Bael tree. Disc diffusion assay also visibly proved
that variety-1 has antivibrio activity with an
inhibitory  zone of 19 mm, which is comparable to
Amoxicillin (30μg) impregnated disc.

As the E.coil used in the study and that of
Valsaraj et.al.,7 are different the susceptibility
pattern also had varied. Yet the difference in
inhibitory activity reported by Valsaraj et.al.,7 and
absence of activity in aqueous extract in the present
study might be due to the differential activity
between 80% ethanolic and aqueous extract. The
absence of activity against test in all the three
variety of leaf extracts indicate that Bael leaves do
not seems to be good source of antibacterial activity.
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