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ABSTRACT
Siddha and Ayurveda claim that Bael tree (Aegle marmelos) has therapeutic values to cure
dysentery and diarrhoea. Bael fruit (unripe fruit) has been in the official list of Pharmacopoeia
of India for the control of dysentery and diarrhoea. In vitro antibacterial assay on unripe and
ripe fruit pulps of Bael varieties were lacking. The primary aim of the present study was to
estimate the in vitro antibacterial properties in the unripe and ripe fruit pulps of three
varieties of Bale tree for certain common gastroenteritic bacteria. The Seitz-filtered aqueous
extract of three varieties of ripe and unripe fruit pulp were prepared in 1:3 and 1:4 (wt/vol)
ratio with water and subsequently in vitro antibacterial assay was carried out for
Staphylococcus aureus ATCC 25923, Escherichia coli ATCC 25922, Salmonella paratyphi-A,
Salmonella paratyphi-B, Salmonella typhi, Shigella dysentriae, Shigella sonnei, Escherichia
coil, Vibrio cholerae 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 unripe fruit extract of variety-1 showed
complete inhibitory activity on V. cholerae at 1:2 dilution and the MIC value was 22 mg/ml.
The other bacteria were not inhibited by the extract. Unripe fruits of Variety-2 & 3 and ripe
fruits of variety-1, 2 & 3 did not exhibit any antibacterial activity. However the presence of
unripe extract of variety-1 in the medium seemed to promote vigorous growth of E.coli (clinical
isolate) and E.coli ATCC 25922 and by variety-2 on S.paratyphi-A & S.typhi at 1:2 dilutions.
Also ripe fruit extract of variety - 1 promoted vigorous growth on S.typhi, Variety-2 on
S.paratyphi-B & E.coli and by variety - 3 on S.paratyphi-B, S.typhi & E.coli at 1:2 dilutions.

Key Words: Aegle, ripe, unripe, in vitro, Bael, Antibacterial

INTRODUCTION

Bael belongs to the species of Aegle marmelos.
It had drawn the attention of westerners because of
its medicinal properties. Garcia d ‘Otra’ the physician
to the Viceroy of Gao in the 16th century mentioned
the use of Bael fruit, under the name of marmelos
de Benguala for dysentry (7). In 1869 A. marmelos
was made as official Pharmacopoeia of India for
atonic diarrhoea and dysentery. Nadkarini prescribed
Beal fruit for daily use as a preventive therapy
during cholerae epidemics (4). A juice, ‘Sherbath’,
prepared from ripe fruit has been widely consumed
in North India. Hence there is a need to utilize the
current scientific facilities for verifying anti vibrio
claim by in vitro assay on gastroenteritic bacteria.
Dhar et al has reported absence of antibacterial
activity in 50% ethanolic extract of unripe  fruit for

S.aureus, S.typhi & E.coli (3). However Rajarajan et
al had reported presence of antibacterial activity in
the unripe fruit extract for S.typhi & V.cholerae (5).
Earlier studies on the antibacterial assay were
conducted by Agar plate technique and MIC value of
the aqueous extracts of unripe and ripe fruits of Bael
varieties were not estimated. Also Seitz-filtered
extract of plant parts were made suitable for in vitro
antimicrobial assay as reported by Rajarajan et al (6).
However the present study was to estimate the MIC
value of Seitz filtered aqueous extract of unripe fruits
and ripe fruits from three varieties of Bale by Serial
tube two-fold dilution assay.

MATERIALS & METHODS

Preparation of plant extract

Three morphological varieties of Bael tree were
identified, based on the observable difference 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 & PCH 03/2003.
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The unripe fruit pulp and ripe fruit pulp from
three varieties were collected adopting aseptic
procedures and washed twice with double distilled
water and then surface sterilized with 70% ethanol.
The pulp from each variety of unripe fruit/ripe fruit
was put in to a mixer separately and ground with
double distilled water at 1:3 proportion (W/V) 1:4
proportion (W/V) respectively. The ground fruit pulps
were squeezed through sterile gauze and the collected
extract was centrifuged at 2500 rpm for 15 min. The
supernatant were filtered through a sterile Seitz-filter
fitted with 0.2 µ m 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 extract of unripe fruit
variety - 1 was found to contain 44 mg of plant
matter and variety 2 & 3 41 & 51 of mg plant matter
respectively. The ripe fruit extract of variety-1 had
23 mg of plant matter in one ml of plant extract.
While variety 2 & 3 were found to have 43 mg & 20
mg of plant matter. The extracts were distributed in
10 ml vials and stored at − 20°C until further use.

In vitro antibacterial assay

Preparation of bacterial inoculum

Each of the test bacteria was freshly
subcultured on Nutrient Agar plates. A loopful of
bacteria culture was inoculated in to 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 three varieties
of unripe and ripe fruit pulps of bale tree was
performed separately by modified serial tube two-fold
dilution technique (6). One ml of Sterile Mueller
Hinton Broth (MHB) was added in to a row of
8-strerile 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 namely Staphylococcus aureus
ATCC 25923, Escherichia coli ATCC 25922,
Salmonella paratyphi-A, Salmonella paratyphi-B,
Salmonella typhi, Shigella dysentria, Shigella sonnei,
Escherichia coli, Vibrio cholerae and Vibrio
parahaemolyticus were used for the study. Two
µ l (107 cfu/ml) of the standardized inoculum was
added in to the extract diluted MHB tubes and in to

the extract diluted MHB tubes and in to the control
tube (2). The entire set up was incubated at 37°C for
24 Hrs. Then the content in the tubes were observed
of presence or absence for turbidity. The lowest
concentration of the extract containing tube that had
completely inhibited the growth of the bacteria,
indicted by lack of visual turbidity, 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 on the culture plate
was considered as the bactericidal value of the
extract.

Disc diffusion assay

Antibacterial activity of the Seitz-filtered
extract of unripe fruit of variety-1 was also evaluated
by disc diffusion assay (1). 30 µ l of unripe fruit
extract of variety-1 (1.23 mg plant matter in a disc)
was incorporated in to 6 mm sterile disc (Hi-media).
Standardized inoculum of V.cholerate was lawn
streaked on Muller Hinton Agar (MHA) plate. Unripe
fruit extract impregnated disc and the commercially
available standard disc of Amoxicillin 30 µ/g disc was
placed on lawn cultured plates and 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 in vitro anti bacterial assay of
Seitz-filtered extract of unripe and ripe fruit extracts
exhibited that unripe fruit extract of variety-1 showed
complete inhibitory activity on V.cholerae at 1:2
dilution  with a MIX value of 22 mg/ml. Yet, the
other bacteria were not inhibited by the extract.
Unripe fruits of Variety-2 & 3 and ripe fruits of
variety-1,2 & 3 did not exhibit any of the
antibacterial activity. The presence of unripe extract
variety-1 in the medium seemed to promote vigorous
growth of E.coli (clinical isolate) and E.coli ATCC
25922 and variety-2 on S.paratyphi - A & S.typhi at
1:2 dilutions. The ripe fruit extract of variety-1
induced the growth on .S.typhi, Variety-2 on
S.paratyphi-B & E.coil variety - 3 on S.paratyphi-B,
S.typhi & E.coli at 1:2 dilutions. (Table-1 & 2). The
efficacy of the aqueous extract of unripe fruit pulp of
variety - 1 was compared with that of a standard
antibiotic Amoxicillin, through Disc diffusion
technique (Table-3). The unripe fruit extract of Bael
variety - 1 showed an unpressured inhibitory zone of
34 mm.
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Table-1 Result data on in vitro antibacterial activity of unripe fruit pulp of three varieties
from Bael by serial tube two-fold dilution method

S.No Organisms name
Variety-1 Variety-2 Variety-3

1:2 dilution
(22 mg/ml)

1:2 dilution
(20.5 mg/ml)

1:2 dilution
(22.5 mg/ml)

1 Staphylococcus aureus
ATCC 25923

− − −

2 Escherichia coli ATCC
25922

* − −

3 Salmonella paratyphi-A − − *

4 Salmonella paratyphi-B − − −
5 Salmonella typhi − − *

6 Shigella sonnei − − −

7 Shigella dysentriae − − −
8 Escherichia coli * − −
9 Vibrio cholerae + − −
10 Vibrio parahaemolyticus − − −

(+) = Complete inhibition    (−) = Absence of complete inhibition     (∗) = Excess growth

Table-2 Result data on in vitro antibacterial activity of ripe fruit pulp of three varieties from
Bael by serial tube two-fold dilution method

S.No Organisms name
Variety-1 Variety-2 Variety-3

1:2 dilution
(11.50 mg/ml)

1:2 dilution
(21.5 mg/ml)

1:2 dilution
(10 mg/ml)

1 Staphylococcus aureus
ATCC 25923

− − −

2 Escherichia coli ATCC
25922

− − −

3 Salmonella paratyphi-A − − −
4 Salmonella paratyphi-B − * *

5 Salmonella typhi * − *

6 Shigella sonnei − − −

7 Shigella dysentriae − − −
8 Escherichia coli − * *

9 Vibrio cholerae − − −
10 Vibrio parahaemolyticus − − −

(−) = Absence of complete inhibition

(∗) = Excess growth
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Table-3 Comparative estimation of in vitro
antibacterial activity of unripe fruit extract

of variety-1 from Bael with standard
antibiotic by disc diffusion method

S.
No

Organisms
name

Inhibitory effect zone of
inhibition

Unripe fruit
extract 1.23

mg/disc

Amoxicillin
30 µ g/disc

1 Vibrio cholerae 34 m 18 mm

DISCUSSION

The fruits of Bael are used often by the people
as a juice and unripe fruit pulp was suggested in the
Pharmacopoeia of India for controlling gastroenteritic
infection. As one of the ripe fruit extract of three
varieties exhibited inhibitory activity on any of the
ten gastroenteritic bacteria & as all the three
varieties of extracts promoted the growth of
S.typhi/E.coli/S.paratyphi-B. Abstinence is suggested
from taking juice of Bael fruit during gastroenteric
infection of these bacteria.

On the other hand, unripe fruit extract
(Sietz-filtered) of variety-1 was able to completely
inhibit and kill the V.cholerae at 22 mg/ml
concentration. It is an encouraging observation which
suggests its use in during Vibrio infection. The result
supports Nadkarini’s (4) opinion, based on clinical
observation, that unripe fruit of Bael is useful in
prevention of V.cholerae during epidemics.

The result of Disc diffusion assay on
comparative estimation of the inhibitory effect of the
unripe fruit extract (1.23 mg/Disc) on V.cholerae with
that of the Amoxicillin (30 µ g/Disc) showed a more
impressive and larger zone of inhibition than that of
Amoxicillin (Table-3). This also indicates the
prescription of unripe fruit extract of variety-1 to cure
V.cholerae infection.

However the lack of antivibrio activity in the
unripe fruit extracts of variety-2 & 3, a variation in
the antimicrobial activity being observed for the first
time in A.marmelos, underlines the need to screen

the extracts for its activity before prescribing it as
an effective drug.

The observation of 34 mm inhibition zone by
the plant extract at 1230 µ g indicates an impressive
activity because the fruit extract is bound to contain
of the plant matters in addition to active principle.

Owing to the variation in the antivibrio
activity, it is suggested that isolation and
characterization of active principles for further study
and for the selective use of the Variety-1 for
therapeutic use.

The use of isolate seems to be more
advantageous because the unripe extract was also
found to promote growth of clinical, as well as,
standard strains of E.coli.

REFERENCES

 1. Bauer AW, Kirby WMM, Herris JC and Truck M.
Antibiotic susceptibility testing by a standard single
disc method. The Ame.J.Cli.Pathol.1966; 45(4):
493-496.

 2. Collee JG, Fraser AG, Marmion BP, Simmons A.
Mackie & McCartney practical Medical Microbiology.
Churchill Livingstone, New York. 1996; XIV: 851.

 3. Dhar DL, Dhar MM, Dhawn BN, Mehrotra BN, Ray
C. Screening of Indian plants for biological activity.
Part-I, Ind. J. Exp. Biol. 1968; 6: 232-247.

 4. Nadkarini A.K. Indian Materia Medica, Popular
Prakashan Pvt. Ltd., Mumbai. 1982;1:47.

 5. Rajarajan S. Kalaiselvi V, IIancheran N, Thyagarajan
SP, Subramanian S. A study on the in vitro
antibacterial activity of roots and unripe fruits of
A.marmelos Corr. against few food borne pathogens.
Abstract No: 311, Proceedings of 20th Annual
conference of Indian Association of Medical
Microbiologists, JIPMER, Pondicherry, 1995.

 6. Rajarajan S, Kavitha K, Anand D, Sathyapalan
Mayuran, Thyagarajan SP, Subramanian S. In vitro
antibacterial and antifungal properties in the aqueous
leaf extract of Henna (Lawsonia inermis L.). Ind. J.
App. Microbiol. 2002; 2(1): 59-61.

 7. William Dymock CJH, Warder, David Hooper.
Pharmacographia India-A history of the principal
drugs of vegetable origin. Bishensingh Mahendra Pal
Singh, Dehra Dum (India). 1890;I:278-279.

December 2008 In Vitro Antibacterial Properties in the Unripe and Ripe Fruit Pulps ... 63


