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ABSTRACT
The present research was focused on the antimicrobial properties of the fruits of Morinda
pubescens J.E. Smith via in-vitro approach. The aqueous and organic solvent (hexane,
chloroform, and ethanol) extracts from the fruits of Morinda pubescens were tested against
various microorganisms viz., Coagulase Negative Staphylococcus, Staphylococcus aureus,
Enterococci, Escherichia coli, Klebsiella pneumoniae, Acinetobacter, Salmonella typhi,
Salmonella paratyphi A, Salmonella paratyphi B and Pseudomonas aeruginosa. The agar disc
diffusion method was used to determine the inhibitory effects of fruits extracts of
Morinda.pubescens on the test microorganism. Among the extracts, aqueous extract
demonstrated highest inhibitory effect against most of the microorganism compared to other
extracts. The ethanolic extract showed better inhibition against Eschericha coli and
Pseudomonas aeruginosa. The aqueous extract expressed the maximum zone of inhibition
against Staphylococcus aureus and Klebsiella pneumoniae. Hexane and chloroform extracts
contributed to excellent activity against Salmonella typhi. These results proved the potentiality
of the fruit extract of Morinda pubescens for the treatment of common infection caused by
the pathogens used for screening.
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Introduction

Plants have a great potential for producing
new drugs of great benefit to mankind. For centuries,
plants have been used throughout the world as drugs
and remedies for various infections and diseases. In
recent years, several medicinal plants have been
evaluated for possible antimicrobial activity and
potential cure for variety of ailments especially of
microbial origin1. It is estimated that local
communities have used about 10% of all flowering
plants on earth to treat various infections, although
only 1% have gained recognition by modern
scientists2. The present scenario of emergence of
multiple drugs resistance of human pathogenic
organism has necessitated the search for new
antimicrobial substances from other sources including
plants. Plants are rich in wide variety of secondary
metabolites such as tannins, alkaloids and flavonoids,
which have been found in vitro to have antimicrobial
properties3. This renewed interest in plant derived
drugs is mainly due to the current wide spread belief
that “green medicine” is safe and more dependable

than the costly synthetic drugs many of which have
adverse effects.

The fruits of Morinda pubescens belonging to
the family Rubiaceae was screened for its
antimicrobial properties. Morinda pubescens is an
evergreen shrub or small tree widely distributed in
Central and Southern India and it is a popular
medicinal plant among the Siddha practitioners of
TamilNadu4. Fruits of this plant are edible and used
as a potential kalpa medicine for variety of ailments.
The juice of the fruit is used as a gargle to relieve
sore throat, as a remedy for tonsillitis, toothache,
dysentery and fever5. The purpose of the study was
to screen the fruit extract of Morinda pubescens, that
could be useful for the development of new
antimicrobial agents for the control of infectious
agents.

Materials and Methods
Plant material

Fresh raw fruits of Morinda pubescens collected
from the plains of Vallam, Thanjavur district of
TamilNadu, South India, during the month of July
2008. The plant was identified6 and authenticated by
Dr. P. Jayaraman, Plant Anatomy Research Centre,
Chennai, TamilNadu. Fresh fruits were washed
under tap water, shade dried and coarsely powdered
by using pulveriser. These coarse powder were then
subjected to successive extraction.
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Preparation of extracts

The coarse powder of the plant material was
extracted successively by various solvent of gradual
increasing polarities such as n-Hexane, chloroform
and ethanol by Soxhlet apparatus7. Each time before
extracting with the next solvent, the material was
dried in hot air over below 50°C. Finally the marc
was macerated with double distilled water for 24
hours to obtain the aqueous extract. Each extract was
concentrated by distilling off the solvent and then
evaporated to dryness on a waterbath, dried under
vacuum desiccator. All the extracts were dissolved in
distilled Dimethyl Sulphoxide (DMSO) for final
concentration.

Microorganisms used

Ten human pathogenic bacterial strains were
used for antimicrobial screening. Both Gram negative
(Escherichia coli, Dlebsiella phenmoniae,
Acinetobacter, Salmonella typhi, Salmonella paratyphi
A, Salmonella paratyphi B, Pseudomonas aeruginosa)
and Gram positive (Coagulase Negative
Staphylococcus (CONS), Staphylococcus aureus and
Enterococci) bacterial strains were included. All the
organisms were maintained at 4°C on nutrient agar
slope in the Institute of Microbiology, Madras Medical
College, Chennai, Tamil Nadu and the organisms
were confirmed by biochemical tests.

Media and antimicrobial agents used

Media used for testing was Mueller-Hinton
agar (MH), Himedia. 38g of AM Agar was weighed
and dissolved in 1000 ml of distilled water and
adjusted to pH 7.3 ± 0.2, sterilized by autoclaving at
120°C at 151b pressure for 15 minutes and used for
sensitivity test. The antimicrobial agent used was
Ciprofloxacin of 5 µg concentration as the positive
control and distilled DMSO as the negative control.

Minimum Inhibitory Concentration8

Minimum inhibitory concentration (MIC) of the
extracts were determined using agar dilution method.
The extracts were incorporated into MH agar such
that the final concentration of the extracts were
66.66 µg/ml, 133.33 µg/ml, 200 µg/ml and
2.66 µg/15 ml in the petriplates. The plates with
different extracts of various dilutions were inoculated
with a loopful of culture at the labeled placed,
incubated at 37°C for 24 hours. The results were read
by the presence or absence of growth of
microorganism.

Antimicrobial screening

The antimicrobial screening was performed by
agar disc diffusion method9. The pathogenic strains
were seeded on the molten MH agar media in a
petriplate by streaking the plate with the help of a
sterile swab. Care was taken for the even distribution
of culture all over the plate. The discs of 6 mm
diameter were prepared by impregnating with the
extracts at their respective MIC, Ciprofloxacin
(5 µg), and DMSO. The discs were placed on the
seeded media plates and maintained at 4°C for 30
minutes to allow perfusion of drugs being tested. The
plates were then incubated at 37°C for 24 hrs. The
results were read by the presence or absence of zone
of inhibition. The diameter of zone of Inhibition was
measured and compared with standard antibiotic.

Results and Discussion

The results of antimicrobial activities of
various extracts (n-hexane, chloroform, ethanol and
water) from the fruits of Morinda pubescens showed
concentration dependent activity against the tested
microorganism. The minimum inhibitory
concentration of the extracts were determined and
the results are shown in Table 1. The inhibitory
effects of the extracts were determined by agar disc
diffusion method and the results are shown in Table
2 and Figure 1. It was observed that all the extracts
at their respective MIC showed promising inhibition
(between the ranges 9-35 mm), against most of the
organisms used in the study. The results from
n-hexane, chloroform, and ethanol extracts
contributed excellent activity against Salmonella
typhi. Among all the successive extracts, aqueous
extract showed higher inhibition against most of the
test microorganisms and better inhibition against
Staphylococcus aureus and Klebsiella pneumoniae.
Ethanolic extract showed better inhibition against
Escherichia coli and Pseudomonas aeruginosa. The
growth media plays an important role in the
determination of the antimicrobial activity. It has
been reported that MH agar appears to be best
medium to explicate the antimicrobial activity and
the same was used in the present study10.

The results of antimicrobial screening indicates
the fruit extracts of Morinda pubescens may
represent a therapeutic opportunity in the treatment
of various infections caused by the microorganism
used for screening. The most active extracts can be
subjected to isolation of the therapeutic potential
compounds and carry out further pharmacological
evaluation.
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TABLE - 1 
Minimum Inhibitory Concentration (µg/ml of successive extracts of Morinda pubescens fruit

S.No. Organism

Minimum Inhibitory Concentration µg/ml

Extract

n-Hexane Chloroform Ethanol Aqueous

 1. ���� 200.00 266.66 200.00 266.66

 2. ������	
�
��� ����� 200.00 266.66 266.66 266.66

 3. �����
�
��� 200.00 200.00 266.66 266.66

 4. ���������� �
	� 200.00 266.66 133.33 133.33

 5. �	����		� �����
���� 200.00 200.00 200.00 200.00

 6. ������
������ 266.66 200.00 200.00 266.66

 7. ��	�
��		� ����� 200.00 200.00 200.000 266.66

 8. ��	�
��		� ��������� � 200.00 200.00 200.00 133.33

 9. ��	�
��		� ��������� � 266.66 200.00 266.66 133.33

10. ����
�
�� �������
� 200.00 200.00 266.66 133.33

TABLE - 2 
Zone of inhibition of successive extracts of Morinda pubescens fruit

S.No. Organism
Diameter of Zone of Inhibition (mm)

Standard n-Hexane Chloroform Ethanol Aqueous

 1 ���� 35 12 16 10 18

 2 ������	
�
��� ����� 30 30 15 22 35

 3 �����
�
��� 30 10 10 16 20

 4 ���������� �
	� 25 12 14 20 16

 5 �	����		� �����
���� 30 20 12 20 30

 6 ������
������ 25 16 16 22 23

 7 ��	�
��		� ����� 35 35 30 33 23

 8 ��	�
��		� ��������� � 30 10 18 16  9

 9 ��	�
��		� ��������� � 30 10 18 12 16

10 ����
�
�� �������
� 30 24 24 22 20
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