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The leaf, stem and root bark of Vernonia amygdalina were subjected to phytochemical screening for the
presence of alkaloids, saponins, cardiac glycosides, flavonoids, anthraquinones, steroids, polyphenols,
and phlobatannins. The root bark possessed all the phytochemical components tested. Stem bark
possessed all the phytochemical components except flavonoids, while the leaf lacks anthraquinones
and polyphenols. The result showed no significant difference in the presence of the phytochemical
components between leaves, stems and root bark (P>0.05). The V. amygdalina parts were screened for
antibacterial activities at 100 mg/ml against Shigella sp., S. aureus, S. typhi, E. coli, P. mirabilis, K.
pneumoniae and P. aeruginosa. All the isolates were susceptible to ethanolic extract of leaves in
varying degree. The antibacterial activity of the leaves extract was significantly higher than those of
stem and root bark (P<0.05). There was no significant difference in the antibacterial activity of both
stem and root bark (P>0.05). The result further revealed the effectiveness of ethanolic extract over
aqueous extract (P<0.01). The MIC of the ethanolic extract of V. amygdalina parts were particularly high
for all the isolates (125 to 250 mg/ml), and were significantly higher than that of ciprofloxacin (P<0.01).
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INTRODUCTION

The discovery of antimicrobial agents had a major impact
on the rate of survival from infections. However, the
changing patterns of antimicrobial resistance caused a
demand for new antibacterial agents (Oteo et al, 2002).
The slow pace in the development of newer antibiotics
has provided the need to explore nature in search of
phytotherapeutic agents with novel targets and mode of
action (lbrahim et al., 2011). Plants have the major
advantage of still being the most effective and cheaper
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alternative source of drugs. Yedjou et al. (2008)
estimated that 80% of the population of Africa depends
on medicinal plants to satisfy their health care
requirements. One of such plant with promising medicinal
principle is Vernonia amygdalina. V. amygdalina, a
member of the family Asteraceae is a tropical shrub, 1 to
3 m in height with petiole leaf of about 6 mm in diameter
and elliptic in shape (lgile et al., 1995). All parts of the
plant are pharmacologically useful. Both the roots and the
leaves are used in phyto-medicine to treat fever, hiccups,
kidney disease and stomach discomfort (Hamowia and
Saffat, 1994). The plant has acquired relevance recently,
having been proven in human medicine to possess
potent antimalarial and antihelminthic properties (Abosi
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and Raseroka, 2003) as well as antitumorigenic
properties (Izevbigie et al., 2004). Various workers had
reported the phytochemical and antibacterial activity of
the plant parts against food borne pathogen (Ibrahim et
al.,, 2009), urinary tract pathogens (Uzoigwe and Agwa,
2011) and other clinical isolates (Oboh and Masodje,
2009; Ibrahim et al., 2011). This paper compares the
phytochemical components and antibacterial activity of
leaves, stem bark and root bark extracts of V. amygdalina
on some clinical isolates.

MATERIALS AND METHODS
Collection of plant materials

The leaves, stems and roots of Vernonia amygdalina were collected
around Fadama area of Federal Polytechnic Mubi, Adamawa State,
Nigeria and was identified by comparing their morphological and
anatomical characteristics with the standard description.

Extraction procedure

The V. amygdalina parts (leaves, stem bark and root bark) were air-
dried at room temperature and ground to fine powder. 50 g of each
of the powdered plant part was soaked in 200 ml distilled water and
was allowed to stand for 48 h at room temperature after thorough
vortexing. Each mixture was filtered using whatman no.l filter
paper. The filterate were concentrated in vacuum using rotary
evaporator. Similar procedure was followed to obtain ethanolic
extracts of the plant parts using ethanol as extracting solvent. All
the aqueous and ethanolic dried extracts of the plant parts were
stored in sample bottles at 4°C prior to use.

Phytochemical screening

Qualitative phytochemical tests were carried out on the aqueous
extract and on the powdered specimen using standard procedure to
identify the constituents (Sofowora, 1993; Evans, 2002).

Test for free anthraquinones

5 ml of chloroform was added to 0.5 g of the powdered dry seeds of
each specimen. The resulting mixture was shaken for 5 mins after
which it was filtered. The filtrate was then shaken with equal volume
of 10% ammonia solution. The presence of a bright pink colour in
the aqueous layer indicated the presence of free anthraquinones.

Test for cardiac glycosides

5 ml of each extract was treated with 2 ml of glacial acetic acid
containing one drop of ferric chloride solution. This was
underplayed with 1 ml of concentrated sulphuric acid. A brown ring
at the interface indicated the deoxysugar characteristics of
cardenolides. A violet ring may appear below the ring while in the
acetic acid layer, a greenish ring may be formed.

Test for phlobatannins

Deposition of a red precipitate when an aqueous extract of each
plant sample was boiled with 1% aqueous hydrochloric acid was
taken as evidence for the phlobatannins.

Test for polyphenols

2 g of powdered sample was boiled with distilled water for 30 min,
and then 1 ml of 5% ferric chloride (iron iii chloride) and 1 ml of 1%
potassium ferric cyanides was added to the solution. It was filtered
and observed for the formation of blue-green colour.

Test for saponins

1 g of each powdered dried stain was separately boiled with 10 ml
of distilled water in a bottle bath for 10 min. The mixture was filtered
while hot and allowed to cool. The following tests were then carried
out. Demonstration of frothing: 2.5 ml of filtrate was diluted to 10 ml
distilled water and shaken vigorously for 2 min (frothing indicated
the presence of saponins in the filtrate).

Test for alkaloids

A small portion of crude extract was dissolved in 5 ml of 1%
hydrochloric acid, filtered and tested with Dragendorff's reagent and
Mayer's reagent separately. Any precipitate or turbidity with the
reagent suggests the presence of alkaloids.

Test for steroids

A small portion of the extract was dissolved in 1 ml of chloroform
and filtered. To the filtrate on ice, 1 ml of acetic acid was added and
then a few drops of concentrated sulphuric acid were run down the
side of the test tube. The appearance of blue, bluish-green or a
rapid change from pink to blue colours indicates the presence of
steroids.

Test for flavonoids

1 g of the powdered dried leaves of each specimen was boiled with
10 ml of distilled water for 5 min and filtered while hot. Few drops of
20% sodium hydroxide solution were added to 1 ml of the cooled
filtrate. A change to yellow colour which on addition of acid changed
to colourless solution depicted the presence of flavonoids.

Test organisms

The test organisms used for this study were clinical isolates
collected from National Veterinary Research Institute (NVRI) Vom
Jos, Nigeria. The organisms were maintained on nutrient agar
slants and preserved in refrigerator at 4°C prior to use.

Preparation of Inoculum

The overnight cultures of the test organisms were inoculated onto
peptone water and vortex thoroughly. The turbidity of the bacterial
suspensions were then adjusted and compared with 0.5 McFarland
standard. The 0.5 McFarland standards was prepared by adding
0.5 ml of 1.2% (wt/vol) barium chloride dihydrate (Bacl,.2H,0)
solution to 99.5 ml of 1% sulphuric acid. The turbidity standard was
then aliquot into test tubes identical to those used to prepare the
inoculums suspension.

Determination of antibacterial activity

The dried agueous and ethanolic extracts of V. amygdalina parts
were reconstituted in glycerol to obtain a final concentration of 100
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Table 1. Phytochemical screening of leaves, stem and root bark of

Vernonia amygdalina.

Phytochemical components Leaves Stem bark Root bark
Anthraquinones - + +
Cardiac glycosides + + +
Phlobatannins + + +
Polyphenols - + +
Saponins + + +
Alkaloids + + +
Steroids + + +
Flavonoids + - +

Key: + presence, - = absence.

Table 2. Diameter of zones of inhibition produced by ethanolic and aqueous extracts of V. amygdalina plant part.

Diameter of zones of inhibition (cm)

Organisms Leaves Stem bark Root bark
E.E Ag. E E.E Ag. E E.E Aq. E

Shigella sp 3.5 1.0 3.0 1.7 3.0 15
S. aureus 3.0 - - 1.4 15 15
S. typhi 34 2.0 2.6 2.0 - 1.7
E. coli 3.0 1.1 15 - 1.4 1.8
P. mirabilis 35 - 1.8 15 1.6 -
K. pneumoniae 4.0 2.0 14 1.2 14 1.6
P. aeruginosa 3.0 1.0 1.6 1.3 1.7 1.5

Key: E.E = Ethanolic extract, Aq.E = Aqueous extract, - = no zone of inhibition.

mg/ml for this test. The susceptibility test was done using agar well
diffusion method. 0.1 ml aliquot of each test organism suspension
was transferred onto dried agar plates in duplicate and was spread
evenly with a sterile bent glass rod. After drying, three (3) wells
were bored (using 6 mm diameter cork borer) into the dried nutrient
agar plates and 0.5 ml each of the extracts (leaves stem bark and
root bark) was aseptically introduced into two wells. Glycerol was
introduced into the third well as control. The plates were then
incubated at 37°C for 24 h after which zones of inhibition were
measured in centimetres and recorded appropriately.

Determination of Minimum Inhibitory Concentration (MIC) of
Ethanolic extracts (leaves, stem bark and root bark)

The MIC of the ethanolic extracts was estimated for all the test
organisms using the broth dilution method. To each test tube
containing 5.0 ml of nutrient broth, 0.5 ml of varying concentrations
(50 to 300 mg/ml) of the reconstituted extract was added and
inoculated with 0.1 ml of each test isolate. The same procedure
was repeated using ciprofloxacin of varying concentration (5.0 to 25
mg/ml) for each of the test organisms. After incubation of the tubes
at 37°C for 24 h, the lowest dilution of the extracts and antibiotic
that prevented visible growth of the test organisms was taken as
MIC (De et al., 2002).

Statistical analysis

Anova and Student T-test was used to test for significance
difference in all the data obtained. All statistical analyses were

carried out using the SPSS 17.0 window based program.
Significance difference and non- significance difference was
defined when p=< 0.05 and p= 0.05 respectively (Ogbeibu, 2005).

RESULTS AND DISCSUSSION

Table 1 showed the results of the phytochemical analysis
of leaves, stems and root barks of Vernonia amygdalina.
The phytochemical component screened includes
anthraquinones, cardiac glycosides, phlobatannins,
polyphenols, saponins, alkaloids, steroids and flavonoids.
The root bark possessed all the bioactive components
tested. Stem bark possessed all the bioactive
components tested with the exception of flavonoid, while
the leaves lack anthraquinones and polyphenols.
However, there was no significant difference in the
presence of the phytochemical components between the
leaves, stems and roots (P>0.05).

The result of the antibacterial activity of ethanol and
agueous extract of leaves, stem bark and root bark of V.
amygdalina was presented in Table 2. The ethanolic
extract of leaves produced impressive antibacterial
activity against all the tested organisms with zones of
inhibition ranging from 3.0 to 4.0 cm. Staphylococcus
aureus was not susceptible to aqueous extract of leaves
and ethanolic extract of stem bark. Staphylococcus typhi,
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Table 3. Minimum inhibitory concentration (MIC) of ethanolic extract of V.

amygdalina plant parts and ciprofloxacin (mg/ml).

Organisms Leaves Stem bark Root bark Ciprofloxacin
Shigella sp 150 150 175 5.0
S. aureus 125 175 150 5.0
S. typhi 175 200 250 5.0
E. coli 150 150 125 5.0
P. mirabilis 150 150 175 5.0
K. pneumoniae 150 175 150 5.0
P. aeruginosa 150 175 175 5.0

P. mirabilis and E. coli were not susceptible to ethanolic
extract of root bark, aqueous extract of leaves and
aqueous extract of stem bark respectively. Statistically,
the antibacterial activity of the leaves extract of V.
amygdalina was significantly higher than those of stem
and root bark extract (P<0.05). However, there was no
significant difference in the antibacterial activity of both
stem and root bark extract (P>0.05). The result further
showed significant higher antibacterial activity of
ethanolic extracts than aqueous extracts (P<0.01).

The minimum inhibitory concentration (MIC) of
ethanolic extract of leaves, stem bark and root bark of V.
amygdalina was high for all the isolates and ranges from
125 to 250 mg/ml (Table 3). There was no significant
difference in the MIC of ethanolic extract of all the plant
parts on the isolates (P>0.05). However, the MIC of S.
typhi was significantly higher than those of other isolates
(P<0.05). Also, the MIC of crude ethanolic extract of the
plant parts were significantly higher than that of
ciprofloxacin (P<0.01).

The findings that V. amygdalina plant (leaves, stem and
root) possessed alkaloids, saponins, glycosides,
flavonoids, steroids and polyphenols as reported by
Ibrahim et al. (2009); Item et al. (2010) and Eyong et al.
(2011) was confirmed in this study. Although, the findings
of this study showed that the leaves and stem bark
extract polyphenols and flavonoid respectively. Both
polyphenols and flavonoid contain antioxidants which
help to protect cells and body chemicals against damage
caused by free radicals and reactive atoms that
contribute to tissue damage in the body. Also, the
presence of steroids in the leaves extract contradicts the
report of Ibrahim et al. (2009) who reported the absence
of steroids in the same plant part. Iltem et al. (2010)
showed that the leaves, stems and roots of V.
amygdalina do not possess phlobatannins and
anthraquinones. This study however, showed that only
the leaves of V. amygdalina lack phlobatannins and
anthraguonones. The leaves, stems and roots of V.
amygdalina showed no significant difference in the
presence of the phytochemical components (P>0.05).
Several studies have reported that these bioactive
components as shown in this study possess antimicrobial
activities (Subrahmanyam et al., 2001; Osman et al.,,

2003; Farombi, 2003).

The results of this study revealed that both gram
positive and gram negative bacteria are susceptible to V.
amygdalina extracts. This finding agrees with reports
from other researchers (Okoh et al., 1995; Taiwo et al.,
1999). It has also been reported that bitter leaf could be
effectively used against drug resistant micro-organisms
(Iwalokun et al., 2003). The varying degree of sensitivity
of the bacterial strains may be due to the intrinsic
tolerance of the bacterial and the nature and
combinations of phyto-compounds present in the extracts
as observed by Suree and Pana (2005). It could also be
attributed to physical factors, extracting solvents and
method of extraction. The antibacterial activity of the
leaves extract was significantly higher than those of
stems and root bark (P<0.05). This observation agrees
with the report of lwalokun et al. (2003), who reported on
the effectiveness of V. amygdalina leaf extract. Uzoigwe
and Agwa (2011) observed in their study that leaf
extracts of V. amygdalina was more effective against
Klebsiella sp. than the stem extracts of the same solvent.

The effects of ethanolic and aqueous extracts have
been demonstrated in this study. The results showed
significant higher antibacterial activity of ethanolic extract
than aqueous extract (P<0.01). This finding agrees with
earlier reports on the effectiveness of ethanolic extract of
V. amygdalina than aqueous extract of the same plant
(Akinpelu, 1999; Minetesnot and Mogessie, 2004,
Ibrahim et al., 2009), due to its better extraction power as
an organic solvent. Eloff (1998) also reported that most
active components of plants are not water soluble. The
high activity of ethanolic extracts verifies the use of the
ethanolic extraction method by local herbalists (Allero and
Afolayan, 2006). The minimum inhibitory concentrations
(MIC) of ethanolic extract of V. amygdalina parts were
particularly high for all the isolates. Several other
researchers have reported high MIC in their investigation
on medicinal plants (De et al.,, 2002;EL-Mahmood and
Ameh, 2007). The ethanolic extracts of the V. amygdalina
showed a better antibacterial activity than aqueous
extracts but not comparable to the standard antibiotic
(ciprofloxacin) used. Ciprofloxacin showed a better
antibacterial activity than the crude preparation of V.
amygdalina plant as shown in the MIC.



This observation agrees with earlier reports on better
antibacterial activity (lower MIC) of ciprofloxacin than
crude preparation of V. amygdalina (Jude et al., 2010;
Tula et al, 2011). The significant lower MIC of
ciprofloxacin comparable to crude extract of the plant
parts might be attributed to strict adherence to
manufacturing techniques and procedure such as proper
purification, quality chemotherapeutic index which was
lacking in the crude extracts. However, the fact that the
crude extracts of this plant parts inhibited these medically
important isolates proved that V. amygdalina might have
some potential as an alternative source of anti-bacterial
substances that might be used against infections caused
by these isolates.
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