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ABSTRACT
The antibacterial activity of the crude methanol extract of Woodfordia fruticosa Kurz. flower was evaluated at
two different concentrations by the agar well diffusion method. The methanol extract of the flower exhibited
antibacterial activity at varied levels except against Bacillus subtilis and Micrococcus flavus. The methanol
extract was most active against Pseudomonas pseudoalcaligenes. The extract was more active against Gramnegative bacteria as compared to Gram-positive. The inhibitory effect of the extract was compared with
standard antibiotics, amoxicillin and ciprofloxacin.
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INTRODUCTION
Herbal medicine represents one of the most important fields
of traditional medicine all over the world. To promote the proper
use of herbal medicine and to determine their potential as
sources for new drugs, it is essential to study medicinal plants,
which have folklore reputation in a more intensified way
(1,3,7,19). Over the past 20 years, there has been an increased
interest in the investigation of natural materials as sources of
new antibacterial agents. Different extracts from traditional
medicinal plants have been tested to identify the source of the
therapeutic effects. As a result some natural products have
been approved as new antibacterial drugs, but there is still an
urgent need to identify novel substances that are active towards
pathogens with high resistance (6,17).
Recently, multiple drug resistance has developed due to
indiscriminate use of commercial antimicrobial drugs commonly
used in the treatment of infectious diseases (20) making it a
global growing-problem. Isolation of microbial agents less
susceptible to regular antibiotics and recovery of increasing
resistant isolates during antibacterial therapy is rising
throughout the world which highlights the need for new
principles (21). Natural products of higher plants may give a

new source of antimicrobial agents with possibly novel
mechanisms of action (4,9,13,14). Contrary to the synthetic
drugs, antimicrobials of plant origin are not associated with
many side effects and have an enormous therapeutic potential
to heal many infectious diseases (10). For example, vincristine
(an antitumor drug), digitalis (a heart regulator), and ephedrine
(a bronchodilator used to decrease respiratory congestion) were
all originally discovered through research on plants. Salicylic
acid, a precursor of aspirin, was originally derived from white
willow bark and the meadowsweet plant and digoxin was derived
from foxglove. Cinchona bark is the source of malaria-fighting
quinine. Vincristine, used to treat certain types of cancer, comes
from periwinkle. The opium poppy yields morphine, codeine
and paregoric, a treatment for diarrhoea (8).
This paper reports the first attempt to study the antimicrobial
activity of Indian medicinal plant, Woodfordia fruticosa
(Lythraceae) against an array of human pathogens. The crude
methanol extract of the flower of Woodfordia fruticosa was
evaluated for the potential antibacterial property. The selection
of this plant for evaluation was based on its traditional usage.
The flowers of this plant posseses high content of tannins and
they have astringent, acrid, refrigerant, stimulant, styptic, uterine
sedative, anthelmintic, constipating, antibacterial, vulnerary,
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alxeteric and febrifuge properties (2). The previously isolated
classes of constituents from Woodfordia fruticosa flower are
ellagitannin dimmers (24) with astringent and haemostatic
properties that affect histamine release. It is used in menorrhagia
and leucorrhoea; another constituent isolated was woodfordin
C (12) with antitumor activity (5). An extract of the plant was
found to stimulate the contraction of the intestinal loop, and
investigations have corroborated the clinical use of the drug in
bowel complaints. The drug also shows antipyretic action which
compares favorably with that of acetylsalicylic acid. The dried
flowers are powdered and sprinkled over ulcers and wounds to
diminish discharge and promote granulation (11).
MATERIALS AND METHODS
Plant Material
Woodfordia fruticosa Kurz. (Lythraceae) flowers were
collected locally in August 2004 from Rajkot, Gujarat, India. The
plant was identified by Dr. P. S. Nagar, Department of
Biosciences, Saurashtra University, Rajkot (voucher specimen
number PSN303). The dried flowers were homogenized to fine
powder and further subjected to extraction.
Crude Extraction
The crude methanol extract was obtained by extracting 10 g
of dried plant powder in 100 ml methanol and kept on a rotary
shaker for 24 h. The extract was filtered, centrifuged at 5000 g
for 15 min. and was dried under reduced pressure. The yield
obtained for crude methanol extract was 20.93% with respect to
the initial dry material. The extract was stored at 4ºC in airtight
bottles.
Microorganisms Tested
The bacterial strains used to assess the antibacterial
properties of crude methanol extract of Woodfordia fruticosa
included six Gram-positive and nine Gram-negative bacteria
(Table 1). The investigated microbial strains were obtained from
National Chemical Laboratory (NCL), Pune, India. The organisms
were maintained on nutrient agar (Hi Media, India) slope at 4ºC
and sub-cultured before use. The bacteria studied are clinically
important ones causing several infections and it is essential to
overcome them through some active therapeutic agents.
Determination of Antibacterial Assay
In vitro antibacterial activity of the crude methanol extract
was studied against fifteen bacterial strains by the agar well
diffusion method (15). Mueller Hinton agar no. 2 (Hi Media,
India) was used as the bacteriological medium. The extracts
were diluted in 100% dimethylsulphoxide (DMSO) at the
concentrations of 5 mg/mL and 2.5 mg/mL. The antibacterial
activity was evaluated at two different concentrations viz. 500
µg/ well and 250 µg/ well. The Mueller Hinton agar was melted

and cooled to 48 - 50ºC and a standardized inoculum (1.5×108
CFU/mL, 0.5 McFarland) was then added aseptically to the
molten agar and poured into sterile Petri dishes to give a solid
plate. Wells were prepared in the seeded agar plates. The test
compound (100 µl) was introduced in the well (8.5 mm). The
plates were incubated overnight at 37ºC. The antimicrobial
spectrum of the extract was determined for the bacterial species
in terms of zone sizes around each well. The diameters of zone
of inhibition produced by the agent were compared with those
produced by the commercial control antibiotics, amoxicillin (5
mg/mL) and ciprofloxacin (5 mg/mL; Table 1). These are
commonly used antibiotics to treat infections caused by several
Gram positive and Gram negative bacteria. So they were selected
as control antibiotics. For each bacterial strain controls were
maintained where pure solvents were used instead of the extract.
The control zones were subtracted from the test zones and the
resulting zone diameter is shown in the Table 1. The experiment
was performed three times to minimize the error and the mean
values are presented.
RESULTS AND DISCUSSION
The antibacterial activity of the crude methanol extract of
the Woodfordia fruticosa was determined against fifteen
bacterial strains which is reported in Table1.
The antibacterial activity was observed to be in dose
dependent manner i.e. 5 mg/mL showed more level of activity
than 2.5 mg/mL against all the tested microorganisms. Grampositive bacteria, B. subtilis and M. flavus were most resistant
strains. Gram-negative bacteria P. mirabilis showed antibacterial
activity at only one concentration i.e. 5 mg/mL. The methanol
extract of Woodfordia fruticosa was most active against P.
pseudoalcaligenes in comparison to all the microorganisms
tested. Gram-negative bacteria were more susceptible to the
plant extract than Gram-positive bacteria which contradict the
previous reports that plant extracts are more active against Grampositive bacteria than Gram-negative bacteria (16,23). It is
therefore theorized that Gram-positive bacteria are more
susceptible than Gram-negative bacteria due to the differences
in their cell wall structure. Gram-negative organisms are
considered to be more resistant due to their outer membrane
acting as a barrier to many environmental substances, including
antibiotics (22). However, the results from this study reveals
that the crude methanol extract of Woodfordia fruticosa contain
certain constituents like tannins with significant antibacterial
property which enables the extract to overcome the barrier in
Gram-negative cell wall (18) The results can be compared with
the standard antibiotics (Table 1).
From our investigation, the results obtained confirm the
therapeutic potency of Woodfordia fruticosa used in traditional
medicine. In addition, these results form a good basis for
selection of the plant for further phytochemical and
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Table 1. Antibacterial activity of crude methanol extract of Woodfordia fruticosa flower by agar well diffusion method.
Inhibition Zone (mm)*
Microorganisms

Woodfordia fruticosa

Amoxicillin

Ciprofloxacin

(5 mg/mL)

(2.5 mg/mL)

(5 mg/mL)

(2.5 mg/mL)

16
16
16
12
21
20
20
11
20
15
24
19
18

14
13
13
10
18
17
18
17
12
22
16
14

15
29
24
20
33
25
36
29
29
13

14
35
24
35
37
15
35
30
38
20
29
32
46
30
22

Bacillus cereus (ATCC 11778)
Bacillus subtilis (ATCC 6633)
Staphylococcus aureus (ATCC 25923)
Staphylococcus epidermidis (ATCC 12228)
Staphylococcus subflava (NCIM 2178)
Micrococcus flavus (ATCC 10240)
Alcaligenes fecalis (ATCC 8750)
Enterobacter aerogenes (ATCC 13048)
Klebsiella pneumoniae (NCIM 2719)
Proteus mirabilis (NCIM 2241)
Proteus vulgaris (NCTC 8313)
Pseudomonas aeruginosa (ATCC 27853)
Pseudomonas pseudoalcaligenes (ATCC 17440)
Pseudomonas testosteroni (NCIM 5098)
Salmonella typhimurium (ATCC 23564)

*: values include cup borer diameter (8.5 mm) and are mean of three replicates.

pharmacological investigation. The results of the present study
supports the folkloric usage of the studied plant and suggests
that the plant extract possess certain constituents with
antibacterial properties that can be used as antimicrobial agents
in new drugs for the therapy of infectious diseases caused by
pathogens. The most active extracts can be subjected to isolation
of the therapeutic antimicrobials and carry out further
pharmacological evaluation.
RESUMO
Atividade antibacteriana in vitro do extrato metanólico
bruto da flor Woodfordia fruticosa Kurz. (Lythraceae)
A atividade antibacteriana do extrato metanólico bruto da
flor Woodfordia fruticosa Kurz. (Lythraceae) foi avaliada em
duas concentrações diferentes através do método de difusão
em poços. A atividade antibacteriana ocorreu em diferentes
níveis, exceto contra Bacillus subtilis e Micrococcus flavus. O
extrato metanólico foi mais ativo contra Pseudomonas
pseudoalcaligens. O extrato foi mais ativo contra bactérias Gram
negativas do que bactérias Gram positivas. O efeito inibitório
do extrato foi comparado ao dos antibióticos padrão amoxicilina
e ciprofloxacina.
Palavras-chave: Woodfordia fruticosa, atividade antibacteriana,
extrato metanólico bruto
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