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The antibacterial activity and phytochemical properties of WALTHERIA INDICA Linn. was investigated, the result
obtained showed that the ethanol extracts from the roots, stem and leaves were active against both Gram-positive
and Gram-negative organisms. The qualitative phytochemical screening of these different parts indicated the
presence of saponins, alkaloids, anthraquinones, flavonoids, tannins, phenols and cardiac glycosides at varied
degrees. All the extracts showed antibacterial activities against both Gram-positive and Gram-negative bacteria. The
highest antibacterial activity was obtained from the root extract, followed by the stem extract while the leaf extract
was the least. The susceptibility of the different strains of Enterobacteriaceae to each extract varied with different
parts investigated. This study indicated the potential efficacy of the WALTHERIA INDICA Linn. in the treatment of
infections caused by the test organisms.
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INTRODUCTION

In a constant attempt to improve the quality of life, men
have used plants as source of food, shelter, clothing,
medicine, cosmetics, and for seeking relief from hardship
of life. Some plants are known as medicinal because they
contain active substances that cause certain reactions,
from relenting to the cure of diseases, on the humans
(Silva Junior et al., 1994). Knowledge on medicinal plants
sometimes means the only therapeutic resource of some
communities and ethnic groups (Di Stasi, 1996).
Traditionally, plants are used as sources of treatment of
diseases in different parts of the world (Eisenberg et al.,
1993; Hostettmannn et al., 2000) and their use
contributes significantly to primary health care delivery
(Holetz et al., 2002). They are regarded as invaluable
sources of pharmaceutical products (Olalde Rangel,
2005). While traditional healers are still consulted in
Nigeria as a first choice due to the fact that traditional
medicine blends readily into the socio-cultural life of the
people (Kela and Kufeji, 1995), healing powers are still
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sought from plants by other countries of black Africa
(Grierson and Afolayan, 1999; Anani et al., 2000). The
screening of plant extracts and plant products for anti-
microbial activity have shown that higher plants represent
a potential source of novel antibiotic prototypes (Ate and
Erdogrul, 2003; Mthabe et al., 2006; Lategan et al.,
20009).

Waltheria indica L. or sleepy morning, also known as
velvet leaf, marsh-mallow, monkey bush, boater bush,
leather coat, buff coat, and many other names (Burkill,
2000) belong to the family Sterculiaceae. It is found
throughout the tropics and warmer subtropics. It
apparently naturalized in Hawaii soon after the arrival of
nonnative colonists (Wagner et al., 1990). The species is
native to the New World where it occurs from Florida and
Texas to Brazil. The plant has been used as an infusion
or decoction where febrifugal, purgative, emollient, tonic,
analgesic and astringent action is sought (Burkill, 2000).
In the Turks and Caicos Islands, it is used to make herb
tea. The plant produces a fiber that was formerly used for
making cords, sacking, padding and sandals. Stems are
used as a chew stick; extracts of the plant are used for
treatment of cough and curing female sterility. In Hawaii,
the root is chewed to relieve sore throat as well as



Table 1. Results of preliminary phytochemical screening of W. indica.

Plant parts Alkaloids Anthraquinones Flavonoid Tannin/Phenols Saponin Cardiac glycosides
Leaf + +++ + +++ +++ +++

Root + +++ ++ +++ +++ +++

Stem + +++ + + +++ +

+ = Trace; ++ = moderate, +++ = Abundant.

treatment of gonorrhoea and leprosy in humans. Stems
are used as a chew stick while its extracts are used as an
eye bath and a remedy for hemoptysis in Panama,
treatment of cough and a cure for female sterility (Wagner
et al., 1990).

From literature search, there is a lack of scientific proof
to support the ethnomedicinal importance of this plant in
the treatment of diarrhea, dysentery, pulmonary troubles
and venereal diseases. Hence, this study was designed
to investigate the qualitative phytochemical components
of W. indica and determine the susceptibility of some
bacteria to the plant extracts.

MATERIALS AND METHODS
Plant collection and identification

Fresh leaves, stems and roots of W. indica Linn. were collected
from Babcock University, lishan Remo, Ogun State, Nigeria. The
plant was authenticated by a Botanist at the Department of Botany
and Microbiology, University of Ibadan, Ibadan.

Extract preparation

The root, stem and leaves of the plant were rinsed in clean water,
air-dried at room temperature and pulverized using a milling
machine. About 200 g of each pulverized sample were separately
soaked in 500 ml of 95% ethanol in different 500 ml conical flasks
for 48 h. The extractions were repeated for another two consecutive
periods. The extracts were filtered with Whatman No.1 filter paper.
The filtrates were evaporated to dryness under reduced pressure at
a maximum temperature of 40°C using a rotary evaporator. Each
dried crude ethanol extract was redissolved in ethanol to the
required concentrations for the bioassay analysis. The
corresponding concentration was expressed in term of mg of extract
per ml of solvent (mg/ml).

Test organisms

A total number of 74 strains of pure cultures of different bacterial
species were employed in this study. Pure cultures of different
strains of Citrobacter freundii (4), Escherichia coli (5), Enterococcus
intermedius (5), Proteus morganella (9), Salmonella typhi (15),
Enterococcus aerogenes (5), Klebsiella edwardskii (10), Proteus
mirabilis (4), Proteus vulgaris (4), Staphylococcus aureus (5) and
Streptococcus pyogenes (8) were obtained from the Medical
Microbiology Departments of three Teaching Hospitals in
Southwestern Nigeria. Bacterial cultures were maintained on blood
agar slant while antibacterial assay was carried out using Mueller
Hinton agar.

Bacteriological analysis

In the hospital laboratory, the identity of each isolate was confirmed.
The inoculum of each isolate was streaked out for discrete colonies
with a wire loop following standard procedures (Cheesborough,
2006; Mordi and Erah, 2006). The culture plates were incubated at
37°C for 24 h and observed for pure colonies. The identity of all the
bacteria were confirmeed using morphological, microscopy and
biochemical tests following standard procedures described by
Cowan and Steel (1974) and Cheesborough (2006).

Bioassay

Antibacterial activity was determined by the well diffusion method
according to the NCCLS (NCCLS, 1993). Petri plates containing 20
ml of Mueller Hinton agar were seeded with 100 pl portion of 24 h
culture of the bacterial strains, swirled gently and allowed to solidify.
Wells (6 mm diameter) were cut into the agar and 100 pl of each
plant extracts were tested in a concentration of 40 mg/ml. Culture
plates were incubated at 37°C for 24 h. The assessment of
antibacterial activity was based on measurement of the diameter of
the inhibition zones formed around the wells. A standard 5 pg
ciprofloxacin disk was used as a positive control.

Preliminary phytochemical studies

The ethanolic extracts of leaves, stem and roots of Waltheria indica
were analyzed by qualitative method for the presence of alkaloids,
saponins, anthraquinones, flavonoids, phenol, and cardiac
glycosides (Harborne, 2005).

RESULTS

The qualitative phytochemical analysis of root, stem and
leaf extracts of W. indica showed the presence of
saponins, alkaloids, anthraquinones, flavonoids, tannins/
phenols and cardiac glycosides at varied degrees (Table
1). High amount of saponins and anthraquinones were
present in the three different parts of the plant than other
phytochemicals. Tannins and cardiac glycosides were
more observed in the roots and leaf extracts than in the
stem extracts.

The different extracts of the Waltheria indica showed
varied degrees of antibacterial activities and inhibited
about 40 to 70% of the strains of each species of the test
organisms. The average inhibition zones for these
organisms ranged between 10 and 20 mm (Table 2). The
susceptibility pattern of each bacterial species to the



Table 2. Average Inhibition zones of different bacterial species against ethanol extracts of W. indica.

Representative strain of each bacterial species

Average inhibition zones (¥1.00 mm)

used GR RE SE LE Cip
Citrobacter freundii - 15 14 12 27
Enterobacter aerogenes - 13 13 10 25
Escherichia coli - 13 13 10 25
Klebsiella edwardskii - 12 11 10 20
Enterococcus intermedius - 11 12 12 20
Proteus mirabilis - 12 10 13 21
Proteus morganella - 12 11 10 20
Proteus vulgaris - 10 13 12 18
Salmonella typhi - 20 14 12 26
Staphylococcus aureus + 13 13 13 27
Streptococcus pyogenes + 14 12 10 19

GR = Gram’s reaction; RE = Root extract; SE = Stem extract; LE = Leaf extract; Cip = Ciprofloxacin.
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Figure 1. Susceptibility profiles of different bacterial species to extracts of W. indica.

root, leaf and stem extracts was indicated in Figure 1
while Figure 2 showed the number of susceptible strains
of each species of the organisms tested. Although most
of the isolates were susceptible to the different extracts, a
high percentage of Salmonella typhi were more
susceptible to the extracts from different parts of the
plant. The root extract was the most active against all the
isolates, followed by the stem extract while leaves extract
was the least effective. Zones of inhibition 210 mm were
considered as good antimicrobial activity. All the isolates
were susceptible to 5 pg of ciprofloxacin used as control.
The average inhibition zones of these organisms from the
extracts were less than those obtained from 5 pg of the
plant could be responsible for the observed ciprofloxacin.
The phytochemical constituents detected in antibacterial

activity of W. indica though their exact mode of action
remain unknown.

DISCUSSION

It is well known that infectious diseases account for high
proportion of health problems, especially in the
developing countries. There is an increasing trend in the
emergence of resistance to antimicrobial agents which
does not only result from poor quality drugs
manufactured, patient non-compliance and irrational use
of antimicrobial agents, but also due to spontaneous
mutations within the microbial populations (Nester et al.,
2002; Denyer et al., 2004). This situation has forced
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Figure 2. A comparison of the susceptibility of each bacterial species to each extract.

scientists to search for new antimicrobial substances from
various sources such as medicinal plants. In the constant
effort to improve the efficacy and ethics of modern
medical practice, researchers are increasingly turning
their attention to folk medicine as a source of new drugs.

In this study, the phytochemical screening of the root,
stem and leaf extracts of W. indica revealed the presence
of alkaloids, anthraquinones, cardiac glycosides, phenols,
tannins and saponins. These compounds are known to
have antibacterial activity against pathogens and could
be used traditionally for therapeutic purposes (Usman
and Osuiji, 2007).

Plants are rich in a wide variety of secondary
metabolites such as tannins, terpenoids, alkaloids, and
flavonoids which have been found in vitro to have
antimicrobial properties (Cowan, 1999; Dahanukar et al.,
2000). The activities of all the extracts against both
Gram-negative and Gram-positive bacteria agreed with
previous studies which indicated that plant extracts are
capable of inhibiting these two groups of bacteria (Jimoh
et al., 2008; Rahman et al., 2009). These antibacterial
activities against both Gram-positive and Gram-negative
bacteria may be indicative to the presence of broad
spectrum antibiotic compounds or general metabolic
toxins in addition to the pharmacologically active
metabolites (Xu et al., 2000; Kostova and Dinchev, 2005)
in W. indica.

This result may be explained to the fact that phenolic
compounds and their derivatives are considered as
antiseptic agents changing the cell protein nature
(denaturation) and increasing the permeability of cell
membranes (Farag et al., 1989; Feeny et al., 1998) in
these bacteria. Phillipson and O’Neill (1987), also,

indicated that the mechanism of action of aromatic planar
quaternary alkaloids in the extracts could be attributed to
their ability to interchelate with DNA. Flavonoids activity
may be explained to be a result of their complex ability
with extracellular and soluble proteins as well as bacterial
cell walls (Cowan,1999) while more lipophilic flavonoids
may disrupt microbial membranes (Tsuchiya et al., 1996).
While the antimicrobial actions of tannins have been
associated with  their ability to couple with
polysaccharides (Ya et al., 1988), they also inactivate
microbial adhesions, enzymes, cell envelope and
precipitate microbial protein (Scalbert, 1991).

Though Kolapo et al. (2009) reported that the stem
barks of medicinal plants generally show high
antimicrobial activity than the leaves and many other
reports showed that plants leaves possess high
antimicrobial activity than other parts (Alves et al., 2000;
Ndukwe et al., 2007; Nwaogu et al., 2008), our study
showed that the root extract of this plant was more active
than the stem extracts while the leaf extracts indicated
the least activities against bacterial pathogens.

Conclusions

The susceptibility of the various bacteria employed in this
study indicated that W. indica is a significant plant that
will be useful in the treatment of enteric diseases in which
these bacteria are associated. Therapeutically, infections
caused by Salmonella typhi would be more relieved with
the use of W. indica. The use of roots of W. indica in
decoction would likely yield better antibacterial effects
than the other plant’'s part. While W. indica could be a
source of new antibiotic compounds, this study justified



the relevance of this plant in the treatment of microbial
infections by the rural communities.
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