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Abstract
This study was carried out to determine the phytochemical composition and antibacterial effect of
Kigelia africana on Escherichia. coli, Staphylococcus. aureus and Proteus. mirabilis. The plant
materials of Kigelia africana stem bark and leaves were obtained from Yankari Game reserve,
Bauchi state, Nigeria. One hundred 100g of the plant powder each, was extracted with methanol
and chloroform by Soxhlet extraction method. All the extracts were subjected to standard
phytochemical screening for the presence or absence of various secondary metabolites. The
susceptibility test of the plant extracts on Escherichia coli, Staphylococcus aureus and Proteus
mirabilis were done using agar well diffusion method. Ciprofloxacin 10 µg was used as positive
control. The phytochemical screening of the extracts revealed the presence of alkaloids, flavonoids,
tannins, saponins, cardiac glycoside, steroids and carbohydrates. The antibacterial activity showed
that, the plant extract was effective on all the bacterial isolates, it also indicated that, the activities
increased as the concentration of the extract increased. The highest activity of K. africana stem
bark extracted with chloroform was observed on P. mirabilis with a mean zone of 17mm.
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Introduction
Plants are the most common source of
antimicrobial agents. Their usage as
traditional health remedies is the most
popular for 80% of world population in Asia,
Latin America and Africa and is reported to
have minimal side effects (Mezouar et al.,
2014). Drugs resistance in microorganism
has become an unsolvable problem and
reducing the efficiency of the existing drugs.
This encourage researcher’s on alternative
drug discovery from different sources,
among others plant-based drugs. Medicinal
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plants are valuable for getting novel drugs
that form the ingredients in traditional
systems of medicine, modern medicine, food
supplements, bioactive principles and lead
compounds in synthetic drugs (Nehad et al.,
2012). There have been some extensive
searches for potential natural antimicrobials
with a broad spectrum of antimicrobial
activities that can be used to extend the shelf
life of perishable foods (Calo et al., 2015).
Kigelia is a genus of flowering plants within
the family Bignoniaceae. The sausage tree is
fast growing and can mature in 4 to 5 years.
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It begins to flower at the age of 6 years.
Mature fruits can be found on trees
throughout the year (Jackson and Beckett
2012). Fruits grow up to 2 feet long and
appear like sausage. Previous studies of the
fruits of K. africana showed some
antibacterial activity (Grace et al., 2002).
The understanding of the phytochemical
constituents of medicinal plants like Kigelia
africana is imperative not only because of the
understanding of the scientific rationale for
its usage but also for the discovery of novel
compounds of pharmaceutical value (Fennell
et al.,2004). Several phytochemical studies
revealed that the extracts from many species
of Bignoniaceae contained secondary
metabolites such as saponins, tannins,
flavonoids, quinones, alkaloids, anthralene
derivatives, reducing sugars, glycosides,
carbohydrates, querletin, kaempferol, αsitosterol, terpenes, steroids, coumarins
secondary metabolites and their derivatives
(Gouda et al., 2006; Choudhury et al., 2011).
A notable number of bioactive compounds
have been recorded from the Bignoniaceae
family of plants that reportedly demonstrates
a number of important activities which are
beneficial to human beings.
The various activities included anti-oxidant
(Olaleye and Rocha, 2007), anti-plasmodial
(Zofou et al., 2011), anti-diarrheal (Owolabi
and Omogbai,2009), anti-inflammatory
(Owolabi and Omogbai, 2007), antibacterial
(Grace et al., 2002; anti-depressant/central
nervous system (CNS), stimulant effects
(Owolabi et al., 2008), anti-cancer Picerno et
al., 2005; Bharti et al., 2006;), anti-diabetic,
anti-snake
venom
and
neurotrophic
(Rahmatullah et al., 2010). This research
aiming to screen for the phytochemicals and
antibacterial effect of Kigelia africana leaves
and stem bark extracts on E. coli, S. aureus
and P. mirabilis.

Authentication of plant materials
The stem bark and leaves of Kigelia africana
were carefully washed with tap water and
rinsed with distilled water. All the plants
material was spread in a clean stainless-steel
and air dried under shade at room
temperature. Dried leaves and bark were
crush and ground into powder using mortar
and pestle. The powdered materials were kept
in a nylon bag.
Preparation of the extracts
This was carried out according to the
procedure describe by Sigaroodi et al. (2008)
Ten gram (10g) each of the dried powdered
plant materials were soaked in chloroform
and methanol at room temperature for
36hours. The extraction was carried out with
solvent under shaking conditions. The
respective extracts were then filtered through
Whatmann No.1 filter paper and methanol
and chloroform extracts were obtained by
Soxhlet extraction method. and solvents were
removed completely under reduced pressure.
Filtered extract was collected in conical flask.
The chloroform and methanol extracts were
evaporated by rotary evaporator at 45oC and
the crude extracts were obtained for the
determination of antibacterial activity.
Phytochemical screening of Kigelia
africana.
All the extracts were subjected to standard
phytochemical qualitative screening for
secondary metabolites as described by
Sofowora (2006).
Test for carbohydrates
Molisch’s test
Three drops of Molisch’s Reagent was added
to a 0.1g of each extract in a test tube and 1ml
of concentrated Sulphuric acid was allowed
to run down the side of the test tube to form a
layer. Purple to violet at the interface
indicates the presence of carbohydrates.
Fehling’s test
Two (2ml) of each extract, 5ml of Fehling’s
solution A and B in the ratio of 1:1 was added
and the mixture boiled for three minutes. A
brick red precipitate indicates the presence of
free reducing sugar.
Test for saponins (Frothing test)
Half (0.5g) of each extract was dissolved in
10ml of distilled water and then shaken

Materials and Methods
Study area.
Kigelia africana stem bark and leaves were
collected from Yankari Game Reserve,
Bauchi State, and the GPS coordinate of the
collection area is 9.7529345N, 10.5114725E.
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vigorously for 30 seconds and allow to stand
for 30 minutes. A honey comb-like froth
formed for more 30minutes indicates
saponin.
Test for steroids
Two (2ml) acetic anhydride was added to 2ml
of each extract in a test tube.1ml of
concentrated sulphuric acid was added down
to the side of the test tube. A colour change
was observed immediately and later. Bluegreen colour indicates steroids.
Test for Cardiac glycoside
Keller kiliani test
A portion of the extract was dissolved in 1ml
of glacial acetic acid containing traces of
ferric chloride solution. This was then
transferred into a dry test tube and 1ml of
concentrated sulphuric acid was added down
the side of the test tube to form a lower layer
at the bottom. Observe carefully at the
interface for purple brown ring. This
indicates the presence of desoxy sugars and a
pale green color in the upper acetic acid layer
indicates the presence of cardiac glycosides
(Evans, 1996).
Test for Anthraquinones
Bontrager’s test
To a portion of the extract in a dry test tube,
5ml of chloroform was added and was shaken
for at least 5minutes. This was then filtered
and the filtrate shaken with equal volume of
10% ammonia solution, bright pink color in
the aqueous (upper) layer indicates the
presence of free anthraquinones (Evans,
1996).
Test for flavonoids
Half (0.5g) of each extract was dissolved in
2ml of 50% methanol in the heat. Metallic
magnesium and four drops of concentrated
HCl were added. A red or orange colour
indicates the presence of flavonoids.
Sodium hydroxide test
Five drops of aqueous NaOH was added to
5ml of each extract, a yellow colouration
shows the presence of flavonoid.
Test for tannins
Lead sub-acetate test
Three drops of lead sub-acetate solution were
added to 2ml of each extract. A colour
precipitate indicates tannins.
Ferric chloride test

Half (0.5ml) of each extract was dissolved in
10ml of distilled water, and then filtered.
Two drops of Ferric chloride solution were
added to the filtrate. Formation of a blueblack precipitates indicates hydrolysable
tannins and green precipitates indicates the
presence of condensed tannin.
Test for alkaloids
Mayers Test
Two drops of the mayers Reagent were added
to 2ml of the extract in a test tube, cream
precipitates indicate alkaloids.
Dragendorffs Test
Two drops of the Dragendorffs Reagents
were added to 2ml of each extract. A rose red
precipitate indicates the presence of
alkaloids.
Wagner’s Test
Two drops of the Wagner’s Reagents were
added to2ml of each extract. A reddishbrown precipitate indicates the presence of
alkaloids.
Preparation of different concentrations of
the extract
Ten 10mg each of the plant (stem bark and
leaf) extracts were dissolved in 10ml of
distilled water to form two stock solutions of
each extract. From the first stock solutions of
each extracts, serial dilutions were carried out
to prepare 4 different concentrations
as,100mg/ml, 50mg/ml, 25mg/ml and
12.5mg/ml respectively.
Standardization of inoculum
The bacterial isolates of Escherichia coli,
Staphylococcus aureus and Proteus mirabilis
were collected from microbiology laboratory,
Department of microbiology, Ahmadu Bello
University, Zaria. An overnight culture of the
bacterial isolates was prepared in nutrient
broth0.1 ml of the nutrient broth was
emulsified into 20ml of physiological saline,
until the turbidity of the suspension of test
organism matches with 0.5 Mcfarland
turbidity standards (Deeni and Hussain,
1994).
Determination of inhibitory activity
(susceptibility test) of the extract using
agar well-diffusion:
The standardized inucula of the bacterial
isolate were streaked on sterilized Mueller
hinton agar plates respectively with the aid of
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sterile wire loop. Four wells were bored on
each inoculated agar plate with a sterile cork
borer. The well was properly labeled
according to different concentrations of the
extract prepared which were 100, 50, 25 and
12.5mg/ml respectively. Each well was filled
up with approximately 0.2ml of the extract.
The inoculated plates with the extract were
allowed to stay on the bench for about one
hour; this is to enable the extract to diffuse on
the agar. The plates were then incubated at
37oC for 24 hours. At the end of incubation
period, the plates were observed for any
evidence of inhibition which will appear as a
clear zone that was completely devoid of
growth around the wells (zone of inhibition).
The diameter of zones was measured using
transparent ruler calibrated in millimeter and
the results were recorded.
Statistical analysis
Data obtained were subjected to one-way
analysis of variance (ANOVA) using SPSS
version 20.0 to determine the mean zones of

inhibition of the plant extract on E. coli, S.
aureus and P. mirabilis.
Results
A total of three bacterial isolates have been
used in the present study to assess the
antibacterial effect of methanolic and
chloroform extract of Kigelia africana. This
result showed that, Kigelia Africana. Table 1
contained secondary metabolites such as
flavonoids, carbohydrates, cardiac glycoside
and steroids. This is in line with the report of
(Choudhury et al., 2011).
The antibacterial activity of the extract was
determined by agar well diffusion method.
Table 2 shows the antibacterial activity of
Kigelia africana extracts against E. coli, S.
aureus and P. mirabilis. The extract was
effective against all three bacterial isolates
with the activities increasing as the
concentrations of the extract increased.
Highest activity was observed on P. mirabilis
with mean zone of 17mm.

Table 1: Phytochemical screening of Kigelia africana stem bark and leaves extracts.
S/N

Phytochemicals

SME

1

Alkaloids

+

2

Flavonoids

3

SCE

LME

LCE

+

+

+

+

-

+

-

Tannins

+

-

+

-

4

Saponins

+

-

+

-

5

Cardiac glycoside

+

-

+

-

6

Streriods

+

+

+

-

7

Anthraquinon

-

-

-

-

8

Carbohydrates

+

+

+

+

Key: SME=Stem bark methanol extract, SCE=Stem bark chloroform extract, LME=Leaf methanol
extract, LCE=Leaf chloroform extract, +=Present, - =Not present.
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Table 2: Antibacterial activity of Kigelia africana stem bark and leaves extracts
Bacteria
S. aureus

Concentration
DMSO (-)
C (+)
100
50
25
12.5
P-value

SME
0.00±0.00e
21.00±1.16a
14.00±0.48b
12.00±0.58b
7.00±1.15c
3.00±0.58d
0.000

Extracts
SCE
LME
0.00±0.00
0.00±0.00d
21.00±1.16a
21.00±1.16a
10.00±0.58b
8.00±1.16b
8.00±1.15b
4.00±1.15c
6.00±0.58c
0.00±0.00d
d
1.33±0.67
0.00±0.00d
0.000
0.000

Concentration
DMSO (-)
C (+)
100
50
25
12.5
P-value

SME
0.00±0.00d
15.00±1.15a
12.00±1.16b
8.00±0.58c
6.00±0.57c
2.00±0.58d
0.000

SCE
0.00±0.00e
15.00±1.15a
11.00±1.15b
6.00±0.58c
3.00±1.16d
0.00±0.00e
0.000

LCE
0.00±0.00d
21.00±1.16a
8.00±1.15b
6.00±1.73bc
4.00±0.58c
0.00±0.00d
0.000
LCE
0.00±0.00d
15.00±1.15a
7.00±0.58b
5.00±0.58c
0.00±0.00d
0.00±0.00d
0.000

E. coli
LME
0.00±0.00d
15.00±1.15a
10.00±0.58b
6.00±1.15c
4.00±0.58c
0.00±0.00d
0.000

P.
mirabilis
Concentration
SME
SCE
LME
LCE
c
f
e
DMSO (-)
0.00±0.00
0.00±0.00
0.00±0.00
0.00±0.00d
C (+)
18.00±1.16a
18.00±1.16a
18.00±1.16a
18.00±1.16a
100
16.00±1.73a
17.00±1.16b
15.00±0.58b
8.00±0.57b
50
7.00±0.58b
13.00±0.58c
8.00±0.58c
6.00±0.58c
25
4.33±0.88b
9.00±0.57d
3.00±0.58d
5.00±0.29c
c
e
e
12.5
0.00±0.00
6.00±0.58
0.00±0.00
0.00±0.00d
P-value
0.000
0.000
0.000
0.000
Mean values with different superscripts in the same column are significantly different.
SME=Stem bark methanol extract, SCE=Stem bark chloroform extract, LME=Leaf methanol
extract, LCE=Leaf chloroform extract, DMSO=Negative control, C=Ciprofloxacin positive control
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Plate1. Antibacterial activity of Kigelia africana.

Discussion
Kigelia africana contained most of the
secondary metabolites such as, alkaloids,
flavonoids, saponin, steroids and cardiac
glycosides (Table1) And these agrees with
the findings ofsofowora,1993 who reported
that these classes of secondary metabolites
are known to show medicinal activity as well
as exhibiting physiological activity. It was
also in line with the work of Njoku and obi,
2009 who reported that these classes of
phytochemical compounds are known to
show curative activity against several
bacteria related ill-health. The result of
phytoconstituents of K. africana (Table1)
was also similar to what have been reported
by (Subramanya et al., 2012). Results of
antibacterial activity of K.africana (Table2)
showed that, K. africana extracts have
antibacterial activities and the effect of the
extract
concentrations
differ
with
antibacterial activity being reduced as the
concentration of the extract decreased. This
result was in line with Robert et al., (2003),
who reported that the inactivation of a
susceptible bacterial population is dependent
on the relative concentration of the two
reactants, the bacteria and the chemical. The
antibacterial activity of K. africana (Table2)
stem methanol extract has the highest activity

Plate 2. Kigelia africana plant
on S. aureus at 100mg/ml concentration, with
mean zone of 14mm, while the least activity
occurred in SCE at 12.5mg/ml with mean
zone of 1.33mm, but showed no activity on
LME and LCE at 12.5mg/ml. Stem methanol
extract (SME) also have the highest activity
on E. coli at 100mg/ml with mean zone of
16mm, while on P. mirabilis, SCE has the
highest activity at 100mg/ml with mean zone
of 17mm. The result also showed that, K.
africana stem bark methanol extract presents
higher activity than chloroform extract. This
result agrees with Silver et al. (2003), who
reported that, methanol solvent was found as
the best extract solvent to be used compared
to chloroform, this was due to methanol as
universal solvent, thus was able to bound
various compound or secondary metabolites.
The result of this (Table2) agrees with the
findings of Rasool and Varalakshmi, (2006)
who reported that, the effectiveness of an
extract depends on the solvent used.
Conclusion
Kigelia africana contained significant
phytochemicals (secondary metabolites).
Kigelia
africana
extract
revealed
antibacterial activity against the bacterial
isolates, E. coli, S. aureus and P. mirabilis.
The activity of the extracts on the test
organisms increased with increase in
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concentration. However, based on the
findings of this research, Kigelia africana
showed significant anti-bacterial effect.
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