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Abstract: The aim of this research was to screen for the presence of some phytochemical components and to
test for the antibacterial activity of the aqueous leaves and stem bark extracts of Vernonia amygdalina in order
to establish the scientific bases for the use of the plant in traditional medicinal practices. The phytochemicals
were analyzed using the standard methods of phytochemical analysis, while the antibacterial activities against
Escherichia coli, Staphylococcus aurius, Shigella dysentriae and Streptococcus pyogenes were analysed using
agar well diffusion method. In the aqueous leaves extract, the results indicated the presence of flavonoids and
phenols, whereas saponins, tannins and alkaloids were not detected. In the aqueous stem bark extract, phenols
and saponins were detected, while tannins, flavonoids and alkaloids were not detected. The results revealed that
the two extracts possess wider antimicrobial activities against the tested organisms at different concentrations.
Therefore, both the aqueous leaves and stem bark extracts of Vernonia amygdalina may provide a target for
drug discovery.
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INTRODUCTION
Medicinal plant is any plant which in one or more of
its organs, contains substance(s) that can be used for
therapeutic purpose or which are precursors for the
synthesis of useful drugs [1] or for the synthesis of
antimicrobial drugs [2].
The use of plants in the maintenance of good health
is well reported [3-5]. It has also been reported that
the bases of many modern pharmaceuticals used
today for the treatment of various ailments are plants
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and plant based products [6]. Plants have been
generally utilized for the treatment of diseases
worldwide. The use of plants and plant based
products to meet societal health need stems from the
fact that indiscriminate use of commercial
antimicrobial drugs commonly utilized in the
treatment of infectious diseases has led to the
development of multiple drug resistance [7]. Thus
there has been the need to develop alternative
antimicrobial drugs from medicinal plants for the
treatment
of
infectious
diseases;
because
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antimicrobials of plant origin have been found to
have enormous therapeutic potential [8].
Bitter leaf otherwise known as Vernomia amygdalina
is a shrub or small tree of 2-5m with a leaf of about
6mm diameter and elliptic shape. The leaves are
green with a characteristic odour and a bitter taste. A
bitter leaf is medicinal plant of asteraceae family and
grows in tropical Africa. Vernomia amygdalina is
commonly called bitter leaf because of its bitter taste
and can be propagated either by cutting or seedling.
Bitter leaf is probably the most used medicinal plant
in the genus Vernonia. It is medicinally used to
enrich breast milk, for the treatment of stomach ache,
emesis, nausea, diabetes, loss of appetite-induced
abasia and dysentery [9].
The aim of this research is to evaluate the
phytochemical and antibacterial activities of the
aqueous leaves and stem bark extract of Vernonia
amygdalina (bitter leaf).
MATERIALS AND METHODS
Sample Collection: Fresh leaves and stem-bark of
Vernonia amygdalina (Bitter leaf) were harvested
from a garden at Jega town, Kebbi State of Nigeria.
The samples were identified and authenticated by a
Botanist at the Biological Sciences Department,
Kebbi State University of Science and Technology,
Aliero, Kebbi State, Nigeria, with a Voucher number
304. The samples were air-dried, ground and kept in
air-tight containers till further use.
Preparation of plant extracts: 50 g each of
powdered leaves and stem-bark was then dissolved
in 200 ml of distilled water separately, and then
filtered. The filtrate was allowed to evaporate in an
oven at 40o C for 72 hrs.
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Text Organisms: The test bacteria used in this study
are isolates of Escherichia coli, Streptococcus
pyogenes, Shigella dysenteriae and Staphylococcus
aureus. They were obtained from the Department of
Microbiology, Faculty of Science, Kebbi State
University of Science and Technology, Aliero. The
bacteria isolates were sub cultured as needed.
Phytochemical screening: The two extracts were
screened for the presence of major phytochemicals
using standard qualitative methods as described
previously [10]. The plant extracts were screened for
the presence of saponins, tannins, alkaloids,
flavonoids, and phenols.
Antibacterial Activity Assay: Agar well diffusion
method was employed to assay for the antibacterial
activity [11]. The test organisms (bacterial isolates)
were first grown in already prepared nutrient agar for
15 hours. The inoculum solutions were standardized
and then the antibacterial activities of the two plant
extracts tested at a concentration of 50, 100 and 150
mg/ml. The plates were later incubated at 37°C for
24 h after which zone of inhibition (diameter) formed
was determined as an indication of antibacterial
activity. These effects were compared with that of
the standard antibiotic ampiclox.
RESULTS
The result for the phytochemicals analysis of the
leaves and stem-bark aqueous extracts of Vernonia
amygdalina is shown in table-1. While table-2
represents the results for the antibacterial activity of
the leaves and stem-bark aqueous extracts of
Vernonia amygdalina.
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Table 1: Phytochemical constituents present in the aqueous leaves and stem-bark extracts of Vernonia
amygdalina
Phytochemical Vernonia amygdalina
Leaves Stem-bark
Tannins
Saponins

+

-

Flavonoid
Alkaloids
Phenols

+
-

+
+
-

Note: +: Detected, -: not detected.

Table 2: Zone of inhibition (mm) of the aqueous leaves and stem-bark extracts of Vernonia amygdalina
against tested bacteria.
Inhibition zone (mm)
Leaves (mg/ml)

Stem-bark (mg/ml)

Test bacteria

50

100

150

50

100

150

Ampiclox.

E. coli

7.8±0.4

6.3±0.6

5.8±0.4

0.0±0.0

0.0±0.0

0.0±0.0

10.0±0.7

S. aureus
6.5±0.7
S. pyogene 6.0±0.7
S. dysentriae 0.0±0.0

5.3±0.3
8.2±0.3
0.0±0.0

4.3±0.3
7.2±0.4
0.0±0.0

6.1±0.6 7.8±0.4
10.0±0.7 9.0±0.7
5.7±0.4 6.5±0.7

5.7±0.3
8.5±0.7
8.8±0.4

19.8±0.4
15.5±0.7
11.0±0.7

Note: Values are presented as mean ± standard deviation of three replicates.

DISCUSSION
The result for the phytochemical screening and the
antibacterial activity of the aqueous leaves and stem
bark extracts of Vernonia amygdalina is presented on
table 1 and 2 respectively.
The phytochemical screening of the aqueous leaves
extract of Vernonia amygdalina revealed the
presence of flavanoids and phenols, while alkaloids,
saponins and tannins were not detected. However,
the phytochemical screening of the aqueous stem
bark extract Vernonia amygdalinare revealed the
presence of phenols and saponins while alkaloids,
flavonoids and tannins were not detected. The
presence of these phytochemicals was also observed
in other plants [12,13]. The presence of these
phytochemicals in the aqueous leaves and stem bark
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of this plant could justify their medicinal value [14].
Pharmaceutical and therapeutic values of plants and
their products lie on the presence of these
phytochemicals in them [15,16].
The result for the antibacterial activity of the aqueous
leaves and stem bark extracts of Vernonia
amygdalina against Escherichia coli, Streptococcus
pyogenes, Shigella dysenteriae and Staphylococcus
aureus is summarized on table 2 above.
The aqueous leaves extract of Vernonia amygdalina
demonstrated antibacterial activity on all the human
pathogens used in the study except on S. dysentriae.
Whereas the aqueous stem bark extract of Vernonia
amygdalina showed antibacterial activity on all the
human pathogens used in the study except on E. coli.
The aqueous stem bark extract demonstrated the
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highest inhibitory effect of 10.0mm on S. pyogenes
at a concentration of 50mg/ml, while the lowest
inhibitory effect of 4.3mm was observed in aqueous
leaves extract of Vernonia amygdalina at a
concentration of 150mg/ml.
The inhibitory effect observed in the aqueous leaves
and stem bark extracts of this plant might stems from
their ability to inhibit these human pathogens. The
use of the leaves and stem bark of this plant for the
treatment of diseases has been reported [14]. The
antibacterial activity of the varied plant extracts and
parts was reported [17,18]. The ability of the extracts
to inhibit the growth of the test microorganisms
might be as a result of the presence of bioactive
substances such as alkaloids, flavonoids, phenols,
saponins, steroids and tannins in different plant
extracts [13,16].
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The results of the present work revealed the presence
of some of the phytochemicals tested. This might be
responsible for the observed antibacterial activity
against test organisms. The results also indicate that
aqueous leaves and stem bark extracts of Vernonia
amygdalina have some antibacterial activities
against the test organisms. Aqueous leaves and stem
bark extracts of Vernonia amygdalina may therefore
provide good target for drug discovery.
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Further research is needed in the identification,
isolation and characterization of the bioactive
components responsible for the antibacterial
activities.
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