
Introduction
African plants have long been the source 

of important products with nutritional and 

medicinal potentials. Some of these potentials 

might be attributed to the bioactive 

constituents (phytoconstituents) of these 

plants. An important plant with medicinal 

potentials is Piliostigma thonningii. 

Piliostigma thonningii belongs to the family 

Fabaceae (Leguminasae) – Caesalpinioidae 

comprising of trees, shrubs or very rarely 

scramblers (Thompson, 2010). It was 

previously known as Bauhinia thonningii but 

later differentiated by its unisexual flowers 

and indehiscent pods with rusty brown hairs 

which wear off as the pods mature, becoming 

somewhat contorted as they age (Thompson, 

2010; Djuma, 2003).

In Nigeria, the plant is found growing 

abundantly as a wild uncultivated tree in many 

locations such as Ogun, Bauchi, Kwara, Lagos 

(Jimoh and Oladiji, 2005) and some parts of 

Kogi, Benue and Nasarawa States. Its local 

names include Abefe in Yoruba, Kalgo in 

Hausa, Okpoatu in Igbo (Jimoh and Oladiji, 

2005; Rabo and Sanusi, 2001; Odukoya, 

2002; Igoli et al, 2003; Molta et al, 2004; 

Edeoga et al, 2005; Aderogba et al, 2006; 

Brummit et al, 2007; Sofowora, 1993; Ozolua 

et al, 2009), Nyihar in Tiv and Ejei-jei in Igala 

languages of Nigeria. In Africa, Piliostigma 

thonningii is one of the plants with diverse 

ethno-medical and economic applications 

(Igoli et al, 2003). The medicinal value of 

The aqueous, ethanolic and petroleum ether extracts of Piliostigma thonningii Fabaceae 

(Leguminasae) – Caesalpinioidae were tested for bioactive and antimicrobial activities against 

Staphylococcus aureus (Gram-positive), Escherichia coli  and Klebsiella pneumoniae  (Gram-negative) 

and Candida albicans (fungus). The ethanolic extracts inhibited the growth of the pathogenic organisms 

with zones of inhibition ranging from 6.40±0.42 mm to 10.0±0.22 mm while the aqueous and petroleum 

ether extracts seem to be ineffective. The leaves of Piliostigma thonningii have high concentrations of 

flavonoids, tannins, steroids, phlobatannins, saponins, terpenoids, cardiac glycosides and alkaloids. The 

ability of the ethanolic extract of the leaves to inhibit the growth of the test bacteria and fungus is an 

indication of its antimicrobial potency which may be employed in the treatment of microbial infections 

and degenerative diseases.
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different parts of the plant has been examined, 

of which various preparations of its parts have 

been used to arrest bleeding, treat fevers and 

bacterial infections; as laxative, as 

antihelminthic and anti-inflammatory agents 

(Igoli et al, 2003; Fakae et al, 2000; Togola et 

al, 2005). Other acclaimed medicinal roles 

include antioxidant, anticancer, anticough and 

aphrodisiac potentials. Due to its potentials, 

this research was carried out to determine the 

antimicrobial activity and bioactive 

components of Piliostigma thonningii.

Materials and Methods
Plant Material

Fresh leaves of Piliostigma thonningii 

were collected from Mkar Hills in Gboko. 

Gboko is found in Benue state, North Central 
o

Nigeria and is situated on longitude 9 E and 
o o

latitude 7.0 N and 7.50 N. The leaves were 

identified at the Federal College of Forestry 

(FCOFJ) Jos, and given a voucher number of 

#25.

Preparation of Plant Material 

Fresh leaves of Piliostigma thonningii 

were collected and air dried for 14 days until 

constant weight was obtained. They were 

pulverized using a blender machine and sieved 

to obtain the powdered form. About 300 g each 

of the powder was dissolved in 1000 ml of 

aqueous, ethanol, petroleum ether as solvent, 

respectively, for 72 hours to achieve 

maximum extraction for phytochemical 

screening and antimicrobial potential.

Each of the solution was filtered using 

what-man No.1 filter paper and the filtrate 

were concentrated in water bath at 50ºC.

Phytochemical Screening 

The phytochemicals (flavonoids, 

tannins, steroids, phlobatannins, saponins, 

terpenoids, glycosides and alkaloids) were 

tested for, using the methods of Trease and 

Evans (1989) and modified by Sofowora 

(1993) and Harbone (1996).

Antimicrobial Potential of P. Thonningii 

Leaves Extracts

Microorganisms 

The antibacterial activity of the aqueous, 

petroleum ether and ethanol extracts was 

tested individually on Gram-positive and 

Gram-negative bacterial strains and yeast. All 

bacterial strains and yeast were obtained from 

Microbiology Department, National Hospital, 

Abuja, Nigeria. These test organisms include: 

Staphylococcus aureus (ATCC 25923) 

(Gram-positive), Escherichia coli (ATCC 

25923) and Klebsiella pneumoniae (ATCC 

70063) (Gram-negative) and Candida 

albicans (fungus). The antibacterial activity of 

the aqueous, petroleum ether and ethanol 

extracts was tested individually on Gram-

positive and Gram-negative bacterial strains 

and yeast. Twenty-four, 0.1ml nutrient broth, 
o

37 C incubated suspension of the bacterial 

isolates were sub-cultured onto nutrient Agar 

plates in and evenly spread in a uniform lawn. 

In the case of C. albicans, a 48 hour, 0.1ml 

sabourand broth suspension, incubated at 
o

37 C, was sub-cultured onto sabourand 

Dextrose medium. 25ml of all sub-cultured 

media per petri plate were used (Ochei and 

Kolhatkar, 2000).

Agar Disc Diffusion Assay 

The antibacterial activity of the extracts 

were determined by the disc diffusion method 

of Rios et al, (1998). Four filter paper discs 

(Whatman No1, 6 mm diameter) were placed 

on the innoculated agar surface. A 20µl 

(100mg/ml) of each of the extracts  were 

loaded on to the filter paper discs and were 

allowed to be air dried completely. Standard 

antibiotics  ampicillin (10µg), gentamicin 

(10µg) and 20µl of DMSO (dimethyl-

sulphoxide) were placed as controls. Plates 

were incubated at 37ºC for 24 hours after the 

extracts-impregnated discs were introduced 

on the agar. Antimicrobial activity was 

assessed by measuring the inhibition zone. All 

the tests were performed in triplicates.

The minimum inhibitory concentration 

(MIC) and the minimum bactericidal 

concentration (MBC) were determined using 

:
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Antimicrobial Activity of the Extracts

Table 2 depicts the antimicrobial 

potential of the aqueous, petroleum ether and 

ethanolic extracts of the P. thonningii leaf. 

Though the effect of the extract on the entire 

organism was not significant (P>0.05),

differences exist when compared individually.

Zones of inhibitions were wider at 

100mg/ml with ethanolic extract than aqueous 

and petroleum ether extracts. This showed that 

Discussion

Methods of extraction can affect the 

physical properties of the extracts, especially 

its solubility in solvents (Kone et al, 2004). It 

has been shown that solvent to be used in the 

Rios et al (1998) method as modified by 

Cutler et al (1994) and Kone et al (2004).

Statistical Analysis

Data were presented as mean ± SD of 

five determinations. Statistical analyses were 

carried out using one way analysis of variance 

(ANOVA). Differences were statistically 

Table 1: The Phytochemical Composition of Aqueous, Petroleum ether and Ethanolic Extracts
of P. thonningii Leaf.

Phytochemicals Aqueous Extract Petroleum ether Extracts

 

 Ethanol Extract

Flavonoids   ++    +      +++  

Tannins   +    +++      ++  

Steroids   ++    ++      +++  

Phlobatannins   ++    ++      +++  

Saponins   ++    +      ++  

Triterpenoids ++ ++++ +++

Glycosides               ++  +++    +++  

Alkaloids + ++ +++          

Where :
 + = sparingly present 

++= moderately present 

+++= highly present 

++++= very highly present 

ethanol extract inhibited the growth of 

Staphylococcus aureus, Escherichia coli, 

Klebsiella pneumonia and Candida albicans 

with zones of 8.80±0.24mm, 7.60±0.32mm, 

1 0 . 0 ± 0 . 2 2 m m  a n d  6 . 4 0 ± 0 . 4 2 m m  

respectively; while aqueous and petroleum 

ether extracts were ineffective against these 

microbial strains. The reason for this 

occurrence is presently unknown.

reconstitution of the extract should be 

considered before adopting a particular 

extraction method as it could affect the 

solubility of the extract in a solvent (Wang and 

Weller, 2006).

significant at P<0.05

Results:

The preliminary phytochemical analysis 

revealed the presence of flavonoids, tannins, 

steroids, phlobatannins, saponins, terpenoids, 

glycosides and alkaloids in aqueous, 

petroleum ether and ethanolic extracts 

respectively (Table 1).

Organisms  Aqueous Extract 

100mg/ml
 

Petroleum ether  

Extract 

100mg/ml  

Ethanol Extract 

100mg/ml  

Staphylococcus aureus  2.0±0.02mm  2.9±0.20mm  8.8±0.24mm

Escherichia coli  1.0±0.21mm  1.6±0.32mm  7.6±0.32mm

Klebsiella pneumonia  0.0±0.22mm  1.3±0.12mm  10.0±0.22mm

Candida albicans  0.0±0.00mm  2.0±0.23mm  6.4±0.42mm
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In general, the ethanol extract of the 

plant was most effective in inhibiting the 

microbial growth suggesting that polar 

solvent ethanol was most successful in 

extracting secondary metabolites responsible 

for the antimicrobial property than aqueous 

and petroleum ether solvents.

The presence of the bioactive 

compounds in crude extracts is known to 

confer antimicrobial activity against disease 

–causing microorganisms (pathogens) and 

offer protection to plants themselves against 

pathogenic microbial infections (Hanmougjai 

et al, 2000; Farnsworth, 1982). Bioactive 

secondary metabolites have been utilized as 

natural medicines and plants containing those 

compounds that have been used as medicinal 

plants are prescribed in many recipes as forms 

of crude drugs (De and Ifeoma, 2002).

It was observed that the zones of 

inhibition in these extracts were generally 

narrow compared to the control, this could be 

due to the prolonged effect of heat on the 

extract (during extraction) that inactivated 

some active thermolabile components 

(Chattopadhyay et al, 2007).

The presence of phytocompounds, 

suggest their usefulness in folk medicine 

(Luque-Garcia and Luque De Castro, 2004). 

Flavonoids have been shown to have 

antibacterial, anti-inflammatory, anti-allergic, 

anti-neoplastic, antiviral, anti-thrombotic and 

vasodilatory activities (Luque-Garcia and 

Luque De Castro, 2004; Zuin and Vilegas, 

2002). Many of the alleged functions of 

flavonoids have been linked to their known 

functions as strong antioxidant, free radicals 

scavengers and metal chelators (Zuin and 

Vilegas, 2002; Miller, 1996). Flavonoids have 

been referred to as nature's biological 

response modifiers because of strong 

experimental evidence of their inherent ability 

to modify the body's reaction to allergen, virus 

and carcinogens. They show anti-allergic, 

anti-inflammatory, anti-microbial and anti-

cancer activities. Some flavonoids have also 

been reported to behave like some coumarins 

in the inhibition of giant cell formation in HIV-

infected cell culture (Ayoola et al, 2008).

The presence of flavonoids in all the 

extracts suggests P. thonningii is a powerful 

antioxidant phenolic compound which can 

inhibit the formation of superoxide ions and 

hydroxyl radicals which are strong 

peroxidation agent. Hence, revealing the 

mystery behind its continual usage in folk 

medicine.

Flavonoids and or Saponin constituents 

of plant have been reported to alter androgen 

levels (Raj and Shalini, 1999). Saponins from 

plants have long been employed for their 

detergent properties. It is used as mild 

detergents and in intracellular histochemistry 

staining to allow antibody access to 

intracellular proteins. In medicine, it is used as 

hypercholesterolemia, hyperglycaemia, 

antioxidant, anti-cancer, anti-inflammatory 

and weight loss (Zuin and Vilegas, 2002). 

Seigler (1998) reported that saponnins have 

anti-carcinogeneous properties, immune 

modulatory activity and cholesterol lowering 

activity. It is also been reported to have anti-

fungal properties (Ngbede et al, 2008). Some 

saponins glycosides are cardiotonics, while 

others are contraceptives and precursors for 

other sex hormones (Ayoola et al, 2008). 

Steroids increase nitrogen levels in the body, 

thereby producing proteins that help in the 

production of muscles, improve penile blood 

flow and thereby ameliorating erectile

dysfunctional challenges. Steroids could also 

enhance metabolism and thus inhibit the 

accumulation of fat to correct such disorders 

like anemia by increasing the production of 

red blood cells in the body and contribute to 

the treatment of arthritis, asthma, brain injury 

and some types of cancer. However, steroids 

could enhance the onset and progression of 

cardiovascular and liver diseases as well as 

acne (by stimulating the sebum to produce oil. 

The presence of steroids in the extracts 

suggests its erythropoietic, hepatoprotective, 

hypolipidemic and aphrodisiac potency of the 

extracts of Piliostigma thonningii leaf. 

Cardiac glycosides are known to work by 
+ + 

inhibiting the Na /K pump. This cause an 

increase in the level of sodium ions in the 

myocytes and then led to a rise in the level of 
2+

Ca . This inhibition increases the amount of 
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2+
Ca  ions available for contraction of the heart 

muscle which improves cardiac output and 

reduces distention of heart; thus are used in the 

treatment of congestive heart failure and 

cardiac arrhythmia (Zuin and Vilegas, 2002; 

Seigler, 1998). Therefore, the presence of 

cardioglycosides in the extracts may pose a 

further research on heart related challenges. 

Tannins sacs are known to be common in 

Caesalpinoideae and known to exhibit 

antiviral, antibacterial and anti-tumor 

activities. It was also reported that certain 

tannins are able to inhibit HIV replication 

selectively and is also used as diuretic. Plant 

tannins are also source of commercial tannic 

acids and tanning agents (Ayoola et al, 2008).

Therefore, it will be logical to conclude 

that the acclaimed folkloric aphrodisiac, anti 

malarial, anti inflammatory, anticancer and 

other therapeutic potentials of P. thonningii 

might be due to the bioactive constituents in 

the plant. These bioactive constituents 

(phytochemicals) are known to be responsible 

for inhibition of some microbial growth, 

which suggests its potency also in the 

management of pathogenic microbial 

infections.
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