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Abstract: We investigated the ethanolic extract of the stem bark of Pentaclethra macroptyla for the presence
of several metabolic and antimicrobial activities and also trial runs were carried out to detect a solvent system
suitable for fractionation of the compounds present in the plant. Extraction was by the method of cold
maceration land evaporation and by a vacuum evap orator to get the dried concentrate. The following
compounds were present after the photochemical analysis: tannins alkaloids, glycosides, cyanogenic-
glycosides, phenols and saponins. The antimicrobial studies included sensitivity and Minimum Inhibitory
Concentration (MIC). The organisms used include: Bacillus subtilis, Escherichia coli, Pseudomonas
aeruginosa, Salmonella typhii, Staphylococcus aureus, Aspergillus nigger and Candida albicans.
Chloramphenicol was used as the standard drug and compared with the extract. The sensitivity test showed
that Bacillus subtilis, Escherichia coli, Pseudomonas aeruginosa, Salmonella typhii and Staphylococcus
aureus were susceptible to the extract. Aspergillus nigger and Candida albicans were not susceptible. The
MIC result of the extract showed the least MIC value of 0.4467 against Pseudomonas aeruginosa. The result
for Bacillus subtilus, Escherichia coli, Salmonella typhi and Staphylococcus aureus were: 1.0471, 3.1189,
0.6309 and 3.1189, respectively. The Chromatographic studies carried out were to detect a suitable solvent
system that can be used to carry out further studies on the plant extract. The solvent system determined for
the plant extract in this study is ethylacetate: ethanol solution in a ratio of 9:1. With this result fractionation
process of the plant extract was made easier. The findings of the present study justify the use of  Pentaclethra
macrophylla in the treatment of various forms of infections. The ethanol extract may possess a degree of broad
spectrum antibiotic activities. The Phytochemical constituents may be contributing to this effect. Further work
is recommended to verify the therapeutic merits of the active constituents and to elucidate the exact
mechanism of action responsible for the antimicrobial activity.
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INTRODUCTION

An herb is any plant material that may be used to
improve, maintain or restore health. It could be an herb
in the botanical sense, a part of a plant such as flowers,
bark, seeds or roots. According  to WHO, herbal
medicines are described as finished labeled medicinal
products that contain as ingredient Ariel or underground
parts of plant or other plant materials or combination
thereof whether in a crude state or as plant preparations
(WHO, 1992). Herbal medicine uses plants to treat
people and it is as relevant now as in the distant past, and

it perhaps will be more relevant in the future now that it
has been rediscovered.    

Apart from the fact that plants have been the basic
source of therapeutic products for orthodox and
traditional medicines -there is a growing trend towards
increasing the use of herbal medicine in our society
today. Some of the reasons for this recent development
may include: consumers’ preference for the products of
natural origin as their ailments become increasingly
chronic or resistant to synthetic drugs: consumers’
preference for the product of natural origin as many
believed  that  such products are devoid of side effect or
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unwanted effects common in synthetic drugs, herbal
medians are considered cheap, affordable and readily
available particularly in the rural areas where they are
used as first line treatment for sick people; some use
herbal medicines due to loss of hope or confidence in
orthodox medicines particularly due to perceived
adulterations and faking; health care professionals who
recommend herbal products may be perceived as
spending more time with patients and therefore showing
greater personal concern. 

Pentaclethra macrophylla is planted or retained
along the edges of home gardens and farms mainly for its
seed from which edible oil can be extracted. Throughout
the forest zone of West Africa the seeds are eaten boiled
or roasted. They are also fermented to yield a snack or
condiment with a meaty taste, very popular in south-
western Nigeria where it is called ‘ugba’(Isu and Ofuya,
2000). 

Pentaclethra macrophylla is one of the plants in
Africa used in traditional herbal practice for the
treatment of disorders of both vetinary and human
diseases (Akah et al., 1999) P. macrophylla Benth:
(Mimosaceae) is also known as the African oil bean tree
(Oliver, 1960). The plant is most found in the forests of
Eastern, Western and Central Africa (Keay et al., 1969).
All the parts of the plant are used for various human
ailments. The bark, fruits, seeds and the leaves are used
as antihelmintics, for gonorrhea, convulsion and as
analgesic (Githens, 1948; Iwu, 1993). Whole leaves are
always given to domestic and wild animals and
ruminants (Rogers et al., 1990), while the aqueous
extract of the leaves is administered to man orally (Akah
et al., 1999). Antimicrobial property and the fixed oil
extracted from the seeds is used in the preparation of
formulation against pruritus, worms and dysentery
(Singha, 1963; Gugnani and Ezenwanze, 1985;
Kamanzi Atindehou et al., 2002; Okorie et al., 2006;
Ugbogu     and     Akukwe;     2009).     Extracts    from
P. macrophylla   plant have the abilities to maintain the
integrity (or preventing the lysing) of the cell membranes
skeletal protein. This could therefore support the anti-
inflammatory (anti-allergy/anti-itching) property of this
plant (Singha, 1963; Akah et al., 1999, Okorie et al.,
2006). It is one of the mechanisms used to explain their
anti-inflammatory property of pharmaceuticals in RBCs
and WBCs (Barnhill et al., 1984; Anderson et al., 1996).
The ripe fruits are applied externally to heal wounds.

It is difficult to overemphasize the importance of
separation in analytical chemistry. In determining the
composition of a chemical sample, it is frequently
necessary to separate some or all of the components
before attempting their quantitative measurements. Many

organic liquids are immiscible with water and so, when
such a liquid is added to water two layers are formed.
Whether the organic layer is the upper or lower layer
depends upon the relative density of the organic liquid
and water. Suppose we have an aqueous solution of two
components, A and B and add to this an immiscible
organic liquid. If we shake the mixture vigorously and
then allow the mixture to settle, if one of the components
is more soluble in the organic layer than in the aqueous
layer then this components will be extracted into the
organic layer. Assuming the other component is more
soluble in the aqueous layer than in the organic layer, we
will have separated the two components into the different
layers (Ali et al., 2006). 

If we carry out this separation in a separating funnel
then, we can separate the two layers by simple draining
of the lower layer. An organic liquid used for solvent
extraction must be a good solvent for the solvents to be
extracted. After being shaken with an aqueous solution,
the droplets of the organic liquids should coalesce
quickly and settle as a separate layer. To do this, the
specific density should be substantially greater or
substantially less than 1 g/cm3 (the specific gravity of
water). 

The term chromatography refers to any separation
method in which the components are distributed between
a stationary phase and a moving phase (mobile phase).
The stationary phase is either a porous solid used alone
or coated with a stationary liquid phase. Separation
occurs because sample components have differing
affinities for the stationary and mobile phases and
therefore move at different rates along the column (or
other absorbent materials such as paper). The mobile
phase is called the eluent and the process by which the
eluent causes a compound to move along the column is
called elution. This research work is aimed at studying
the phytochemical, chromatographic and antimicrobial
properties of ethanol extracts of the stem bark of
Pentaclethra macrophylla. 

MATERIALS AND METHODS 

The stem bark of Pentaclethra macrophylla was
harvested at Uli, in Ihiala local government area of
Anambra state Nigeria in January 2010. The botanical
identification of the plant, its bark and its authentication
were done by Dr. Osuala of the Department of
Pharmacology, Madonna University Elele. The barks
were then cut into small pieces, sun-dried, pulverized
with a mixer-grinder, filtered and the coarse powder was
stored a non-toxic polyethylene bag. 
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Reagents used:
� Chloroform (sigma- Aldrich Laboratories)
� Diethyl  ether (sigma -  Aldrich Laboratories)
� Ethyl acetate (sigma -  Aldrich Laboratories)
� Dichloromethane (sigma -  Aldrich Laboratories)
� Methanol (Romil Limited)
� Ethanol (Merck)
� Silica gel (60F254) - TLC 
� Aluminum sheet -  20×20 cm 

The following test reagents used were prepared as
below. The formulas used for the preparation of these
reagents are the established formulas:

Ferric chloride test solution: 
Ferric chloride hexahydrate - 7.50 g
Conc. hydrochloric acid - 1.0 mL 
Water up to - 10 0mL 

Liebermann -  burchard reagent: 
Acetic anhydride - 1.0 g
Conc. Sulphric acid - 2.0 mL
Chloroform - 30.0 mL 

Fehling’s solution A and B: 
Copper Sulphate Pentahyrdrate - 3.46 g 
Sodium hydroxide - 6.0 g
Water up to - 100 mL 

For chromatographic work, the following were used:
Adsorbent - silicagel type 
Preparative plates (7×2 cm) - chromatographic tank 

Microorganisms used: Pseudomonas aeruginosa,
Salmoella typhii, Bacillus subtilis, Escherichia coli
Staphylococcus aureus, Aspergillis nigger, Candida
albicans. 

Microbiological samples were clinical isolates
obtained from the medical laboratory of Madonna
University Teaching Hospital (MUTH) Elele. The
samples were certified by the laboratory scientists. They
were maintained at the Department of Pharmaceutics and
pharmaceutical microbiology laboratory of the university.

Preparation of the ethanolic extract: The coarse
powdered stem bark (150 g) was mixed with 3 of 70%
ethanol- aqueous solution and kept in a closed dark area
for 5 days. The ethanol extract was filtered and
evaporated using vacuum evaporator to get dried
concentrates. The extract was weighed and the
percentage yield calculated. 

Phytochemical tests: Qualitative assay for the presence
of secondary plant metabolites were carried out on the

ethnolic extract of the stem bark following standard
procedures. 

Antimicrobial activity screening: 
Sterilization: - Petri dishes and pipettes were washed,
drained and dried and packed in metal canisters and
sterilized in hot air oven at a temperature of 17ºC for 1
h. The tests carried out were: 

� Sensitivity tests    
� Minimum Inhibitory Concentration (MIC)

Procedure: 15 g of the agar was weighed out and
dissolved in 100 mL of nutrient broth. The pH of the
medium was adjusted to about 7 by the addition of small
volume of NaOH. The adjusted medium in 5ml was
distributed into test tubes and closed with non adsorbent
cotton plugs. It was then sterilized by autoclaving for 15
min at 121ºC. 

Sensitivity tests: 0.2 mL of a standard of each organism
was placed into 2 Petri dishes for the micro organisms.
The prepared sterile molten algar of the plates and mixed
by rotating each plate to homogenize the micro-
organism. The agar (20 mL) was poured into each of the
plates and mixed by rotating each plate to homogenize
the microorganism. The agar was allowed to set on a flat
horizontal surface for 10 min at the back of the agar
plate. A line was drawn passing down the middle of the
plate into 2 sides. A cup was made on the set agar on
each side or center using a sterile cork borer of 9 mm in
diameter. The cups were labeled to indicate the extract to
be introduced into a cup and the centre cup had
chloramphenicol to be used as standard drug. After
boring the holes, the extracts were introduced into the
corresponding cups and allowed to dissolve into the agar
for about 15 min before being incubated at 37 ºC for 24
h.
The procedure was repeated for each organism after
which the diameters of zones of inhibition were
measured and those with a clear zone were considered to
be sensitive (+).   

Minimum Inhibitory Concentration (MIC):  The back
of the agar plate was divided into 5 parts or sections: 0.2
mL of a standard suspension of each organism was
placed into 2 separate Petri dishes for each
microorganism. The prepared sterile molten agar (20
mL) was poured into each of the plates and mixed by
rotating each plate to homogenize the microorganism.
The agar was allowed to set on a flat surface for 10 min.

A cup was made up on the agar using a sterile cork
borer of 9 mm in diameter at the center of each section.
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The cups were labeled to indicate the concentration of the
extract to be introduced into each cup. After boring the
cups the extract were introduced into the corresponding
cups and allowed for diffusion for about 15 min and
incubated at 37ºC  for 24 h. The procedure was repeated
for all other organisms. Two plates for each organism.
The zones of inhibition were measured and recorded. The
inhibition distance was determined by subtracting the
diameter of the cup (19 mm) from the zone of inhibition.
A graph of the square of the corresponding inhibition
distance was plotted against the log concentration of the
extract. A straight line best fit was drawn and
extrapolated to the log concentration axis. The resultant
intercept was recorded as the log Minimum Inhibitory
Concentration (MIC) against that organism. 

Chromatographic studies: Preparation of the extract:
The dried powder extract was dissolved in methanol and
filtered. The filtrate was used as the test solution for this
experiment. 

Choosing a solvent system: Before doing a
chromatographic run in a chromatographic tank attempts
were made to select the best solvent system for the
extract. The best solvent system should move the sample
with it but not the solvent front. To achieve this, the
polar solvents are mixed with the less polar solvents in
various proportions. The solvent mixtures used were as
follows: 

� Methanol: Chloroform 5:5
� Ethylacetate: Methanol 9:1
� Ethylacetate: methanol 8::2
� Chloroform: Methanol: Water 7:2:1
� Chloroform: Ethyl acetate: Methanol 7:2:1
� Dichloromethane: Chloroform: methanol 7:2:1
� Dichloromethane: Chloroform: methanol 8:1:1
� Dichloromethane: Chloroform: methanol 6:2:2
� Diethyl ether: Chloroform 4:6

Thin layer chromatography technique: The solvent
system chosen was Ethylacetate: Ethanol 9:1. A close
fitting glass lid was chosen for the chromatographic tank.
The mobile phase was poured in the tank and mixed
together in cases when more than one mobile phase was
used. Using a capillary tube, the solution to be examined
was spotted as small as practicable. The spot was about
2.0 cm from the bottom (chosen so the chromatogram is
run at right angles to the direction of spreading) and not
less than 2.5 cm from the sides of the plates as soon as
the solvent evaporated from the starting point glass tank

was closed and plate was allowed to sand at 20-27ºC.
When the mobile phase has ascended up to about 14 cm
line, the chromatoplate was removed and dried. The
method of revealing the spot was by iodine tank and by
applying spray reagent.  

RESULTS 

Percentage yield of the extracts: 
Weight of dried powdered drug = 150 g
Volume of 70% ethanol used 
for extraction = 3 L
Weight of dried ethanol = 12.6 g 

% Yield =  = 8.3% 12 6

150

100

1

.
�

 Percentage yield of extract = 8.3%

Table 1 shows that Tannins, Glycosides, Cyanogenic
glycosides and Phenols were significantly present in the
extract. Alkaloids and Saponins were found in small
amount while Flavonoids, Starch, Protein, Sterols and
triterpenes were absent. Pseudomonas aeruguiosa,
Salmonella typhii, Escherichia coli, Bacilus subtilis and
Staphylocuccus aureus were sensitive to both the extract
and chloramphenicol while Aspergillus nigger and
Candida albicans were resistant to both the extract and
chloramphenicol as shown in Table 2. The MIC levels is
highest with Pseudomonas aeruguiosa and lowest with
Escherichia coli (Table 3) in respect to the standard drug
(chloramphenicol) but with the extract, the MIC is
highest with Staphylocuccus aureus and lowest with
Pseudomonas aeruguiosa (Table 4). 

Table 1: Classes of compounds present in the extract 
Compounds tested Inference
Alkaloids +
Tannins +++
Flavoniods -
Saponnins +
Starch -
Glycosides +++
Protein -
Sterols and Triterpenes -
Cyanogenic Glycosides +++
Phenols +++
 +++: Significantly present; ++: Moderately present; +: Present; -: Absent

Table 2: The sensitivity of the tested organisms to the extract and
chloramphenicol  

Test organism Extract Chloramphenicol 
Pseudomonas aeruguiosa + +
Salmonella typhii + +
Escherichia coli + +
Bacilus subtilis + +
Staphylocuccus aureus + +
Aspergillus nigger - -
Candida albicans - -
+: Activity; -: No activity
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Table 3: The MIC reading for chloramphenicol
Conc. of
chloramph

Microorganisms enicol Log conc. IZI(mm) IZD2 MIC
Bacillus subtilis 10.0 1.0000 24 576 0.5012

5.00 0.6989 22 484
2.50 0.3979 16 256
1.25 0.0969 13 169

Escherichia coli 10.00 1.0000 30 000 0.2512
5.00 0.6989 27 729
2.50 0.3979 25 625
1.25 0.0969 20 400

Pseudomonas 10.00 1.0000 27 729 1.4454
aeruginosa 5.00 0.6989 21 441

2.50 0.3979 28 784
1.25 0.0969 25 625

Salmonella 10.00 1.0000 19 361 0.5888
typhii 5.00 0.6989 15 225

2.50 0.3979 13 169
1.25 0.0969 10 100

Staphylococcus 1.00 1.0000 25 625 0.4898
aureus 5.00 0.6989 22 484

2.50 0.3979 20 400
1.25 0.0969 17 289

Table 4: The MIC reading of the plant extract 
Conc. of

Test organisms extract Log conc. IZD(mm) IZD2 MIC
Staphylococcus 380.25 3.1189
aureus 100.0 2.00 19.0 265.00

50.0 1.6989 16.0
25.0 1.3979 11.5
12.5 1.0969 7.5
6.25 0.7959 - -
3.125 0.4949 - -

Bacillus subtilis 100 2.000 16.5 272.25 1.0471
50 1.6989 13.0 169.00
25 1.3979 11.0 121.00
12.5 1.0969 10.0 100.00
6.25 0.7959 8.5 72.25
3.125 0.4949

Escherichia coli 100 2.0000 15.0 225.00
50 1.6989 13.5 182.25
25 1.3979 10.5 110.25
12.5 0.7959 15.0 225.00
6.25 0.4949 - -
3.125 1.0969 - -

Salmonella typhii 100 2.0000 16.0 256.00 0.6309
50 1.6989 14.5 210.25
25 1.3979 15.0 225.00
12.5 1.0969 12.0 144.00
6.25 0.7959 10.0 100.00
3.125 0.4949 - -

Pseudomonas 100 2.0000 18.0 324.00 0.4467
aeruginosa 50 1.6989 15.5 240.25

25 1.3979 14.0 196.00
12.5 1.0969 13.0 169.00
6.25 0.7959 11.0 121.00
3.125 0.4949 - -

Table 5: Analysis of the chromatogram
No. of components 5 
Component solvent front 8
Distance moved by spot 4 cm 6 cm 4.5 cm 3 cm 2 cm
RF value 0.5 0.75 0.56 0.38 1.5
Colour in day light Brown 
Colour in lodine tank Brown

Result of antimicrobial test: 
MIC  reading  for  the  standard  drug
(chloramphenicol):
Minimum inhibitory concentration reading for the
plant extract: The inhibitory potencies of P.
macrophylla and growth on the organism are indicated
by their MIC which was obtained by plotting a graph of
square Inhibition Zone Diameter (IZD) against log
concentration. A straight line of best fit was drawn and
extrapolated on the log concentration axis. The resultant
intercept is the log MIC which when converted to antilog
is the MIC.

Result of the chromatographic studies: Trial runs were
carried out to find the best solvent system suitable for the
separation of the components. The result below indicates
that the analysis of the chromatogram of the best solvent
system gotten from the trial runs. The result below
indicates the analysis of the chromatogram of the best
solvent systems gotten from the trial runs.  The
procedure was carried out using ethylacetate:ethanol, in
a ratio of 9:1. The analysis of the chromatogram of the
stem bark extract of Pentaclethra macrophylla is shown
below as Table 5.The number of components detected
was 5; the distance traveled by the solvent front was
8cm.The specific RF. (retardation factor) of each
component was determined. 

RF value = Distance moved by spot/
Distance moved by solvent

DISCUSSION 

The result of phytochemical analysis revealed the
presence of alkaloids, tannins, saponnis, glycosides and
phenols. It is suggested that the alkaloids may possess
some antimicrobial activities (Trease and Trease, 1972).
The presence of tannins might be considered responsible
for its anti-inflammatory activities (Akindahunsi, 2004).
Cold maceration method was used to facilitate the
extraction of alkaloids and other constituents. Ethanol
was used as the extracting solvent and water cannot be
used because it is difficult to evaporate. The percentage
yield of the extract was 8.3% which implies a moderate
extractive property of ethanol. Candida albicans and
Aspergillus nigger were not susceptible to the extract.
However, it has activity against both the gram positive
(S. aureus, B. subtilis) and gram   negative  organisms
 (P. aeruginosa, S. typhii and E. coli). With S. aureus, it
showed the greatest zone of inhibition diameter of 20
mm followed by B. subtilis and P. aeruginosa both
showing 17 mm and finally E. coli and S. typhii both
showing 15 mm. The standard drug chloramphenicol, an
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established broad spectrum antibiotic, also showed
activity against the bacteria used but not against the
fungi. The Minimum Inhibitory Concentration (MIC)
test carried out was to determine the potency of the
extract that is the least concentration at which it can
inhibit the growth of the organisms which was found to
be susceptible to it. The plant, (Pentaclethra
macrophilla) extract at concentrations of 100, 50, 25,
12.5, 6.25 and 3.125 mg/mL was compared with
chloramphenicol at concentrations 10, 5, 2, 5 and 1.25
mg/mL. The plant extract was found to be most potent
against P. aeruginosa which showed the least MIC of
0.4467. It was found to be more potent against this
particular organism than chloramphenicol which showed
an   MIC  of  1.4454.  It  is   followed  by  S.  typhii  and
B. subtilis showing an MIC of 0.6309 and 1.0471
respectively. Chloramphenicol showed an MIC of
1.4454. It is followed by S. typhii and B. subtilis showing
an MIC of 0.5888 and 0.5012 against these organisms
showing a higher potency against these organisms than
the extract. For S. aureus and E. coli they showed an
MIC of 3.1189 for both organisms and the extract and
0.4898 and 0.2512 for chloramphenicol which is far
more potent than the plant extract against these
organisms. 

Trial runs using different solvents were necessary so
as to find out the solvent system that is suitable for the
separation of the components of the extract. The
chromatogram is the visual out put of the
chromatography. 

In this case different peaks of patterns on the
chromatogram correspond with different components of
the separated mixture. The distance the solvent traveled
was shown as the solvent front and the specific
retardation factor (RF) of each spot can be used to aid in
the identification of an unknown substance. Methanol
was used as the extracting solvent. Water, when used as
the extracting solvent is usually difficult to evapourate
and moreover when spotted on the TLC plate due to high
level of polarity is swept to the solvent front. The best
solvent system was ethyl acetate: Methanol at the ratio of
9:1 which showed the presence of five components with
a solvent front of 8 cm as illustrated in the result. With
this further fractionation can be carried out to detect the
components of Pentaclethra macrophylla. 

CONCLUSION 

The findings of the present study justify the use of
Pentaclethra macrophylla in the treatment of various
forms of infections. The ethanol extract may posses a
degree of broad spectrum antibiotic activities. The
phytochemical constituents may be contributing to this
effect. 

However, further investigations are required to
identify the active constituents, to verify the therapeutic
merits of the active constituents and to elucidate the
exact mechanism of action responsible for the
antimicrobial activity. This is also made easier by the
present chromatographic study. 
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