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Antibacterial evaluation of the methanolic extract and aqueous fractions of the Leaf, Stem Bark and root of the 
African locust bean tree, Parkia biglobosa was carried out using the agar- well diffusion method. The extracts 
and their fractions were tested against two gram positive organisms – Staphylococcus aureus ATCC 25923 and 
Bacillus subtilis NCTC 8326B76 and two gram negative organisms–Escherichia coli ATCC 25922 and 
Pseudomonas aeruginosa ATCC-27853. Results obtained confirmed a broad spectrum of activity as all the 
organisms used were inhibited by the extracts and their aqueous fractions at concentrations between 2.5 – 20 
mg. Zones of clearing observed against S. aureus were more pronounced, distinct and wider than those against 
other organisms tested. It was closely followed by P. aeruginosa. Results of the Minimum Inhibitory 
Concentrations (MIC) test using the aqueous fractions showed that the MIC ranged from 1.562 - 25mg/ml. This 
confirms the high activity of the aqueous fraction of the methanolic extract of the stem bark (WS) against S. 
aureus ATCC 25923 and P. aeruginosa ATCC 27853. The WS showed higher activity than the aqueous fraction 
of the methanolic extract of the leaf (WL) and the aqueous fraction of the methanolic extract of the root (WR). 
When the extracts were screened for secondary metabolites, tannins, flavonoids and saponins were detected 
among others. This was further confirmed by the aqueous fractions. These secondary metabolites are most 
likely responsible for the observed activity of the plant parts. Results obtained in this work justify the medicinal 
uses to which P. biglobosa parts have been employed traditionally in recipes for infection. 
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INTRODUCTION 
 

The quest for solutions to the global problems of anti- biotic 
resistance in pathogenic bacteria has often focused on the 
isolation and characterization of new antimicrobial 
compounds from a variety of sources including medicinal 
plants (Sibanda and Okoh, 2007). This is probably be- 
cause the efficacies of these plant products have been 
confirmed in different disease situations in different parts 
of the world and that their little or no known side effects 
have made them succeed where most synthetic or con- 
ventional agents have failed. It may also be because 
scientists have established that crude extracts of some 
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plants and some pure compounds from such plants can 
potentiate the activity of antibiotics in-vitro (Marquez, 
2005; Smith et al., 2007). 

In Africa, medicinal preparations from plants have been 
used over a long period for the treatment of ailments. This 
is because orthodox medicine is not available in some 
places due to a wide range of reasons, among which 
includes that the first line drugs which are cheap and 
affordable have become ineffective because of resistance. 
Now however, these plant preparations are becoming 
more widely used by people all over the world as they 
understand the gentle strength in them and the fact that 
most of them can be used safely without the known side 
effect of drugs (Steve, 2004). Now, workers in the field of 
plant medicines research, regard higher 
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plants as living chemical factories that provide a vast 
number of unusual chemical substances that display a 
variety of biological actions (Oyi, 2001). 

Plants are able to produce compounds which though 
have no apparent function in the primary metabolism of the 
plant (Robinson, 1991), have good activity against 
bacterial pathogens when they are able to find their way 
into and accumulate in them. These compounds have had 
an extensive history of use as therapeutic agents (Tyler et 
al 1988). 

Parkia biglobosa is a multipurpose fodder tree that 
belongs to the family MIMOSACEAE (Sabiti and Cobbina, 
1992). Popularly called the “African locust bean tree”, they 
are known to occur in a diversity of agro- ecological zones 
from tropical rainforest where the rain is high to the arid 
zone where it is low. The height ranges from 7 - 30 m. It 
is crown large and spreads wide with low branches, the 
leaves are alternate, dark green, bipinnate and about 8 – 
30 mm x 1.5 – 8 mm in size with about 13 - 60 pairs of 
leaflets of distinct venation on a long rachis. The pods are 
pink brown to dark brown when matured, they are up to 45 
cm long and 2 cm wide. Each pod contains up to 30 seeds 
embedded in a yellow peri- carp. The seeds are relatively 
large with an average weight of 0.26 g and have a hard 
testa. (Agroforestree Database, 2008). 

P. biglobosa is found in many countries of the world 
especially along the West African coast where the seeds are 
fermented into iru or dawadawa (daddawa), a popular food 
seasoning known to be rich in protein and vitamin B2. Among 
a wide range of uses which includes apiculture, fodder, 
tanning, food, etc, this plant has been used exten- sively for 
medicinal purposes by the Hausa people of Nor- thern Nigeria 
and other parts of West Africa. A decoction of the stem bark 
is used as a mouthwash to steam and relieve toothache as 
well as a bath for fever (Ajaiyeoba, 2002). The bark is also 
used with lemon for wounds and ulcers. In cote d’ Ivoire and 
Nigeria, a bark infusion is used as a tonic for diarrhea and as 

an enema (Duker-Eshun et al., 2001; Agunu et al., 2005.) 
Among the Hausa people of Nor- thern Nigeria, P. 
biglobosa is used against bronchitis, pneumonia, diarrhea, 
violent colic, vomiting, sores and ulcers (Mallam Abbas, 
Samaru-Zaria, personal communi- cation). The leaves are 
also used for burns and toothache as well as for sore eyes 
in Gambia (Banwo et al 2004). The root of P. biglobosa 
has been reported to be used in lotions for sore eyes when 
combined with leaves, they are active against bronchitis, 
pile, cough, amoebiasis, dental carries and conjunctivitis 
(Millogo-Kone et al., 2006). This paper reports the results 
of the phytochemical analysis and the antibacterial 
evaluation of the leaf, stem bark and root of P. biglobosa. 

 

 
MATERIALS AND METHODS 

Methods 

Plant collection and authentication: The plant materials namely 

leaf, stem bark and roots were collected from Samaru–Zaria in 

Kaduna state, Nigeria. They were authenticated in the herbarium 
section of the Biological Science Department of the Ahmadu Bello 
University Zaria, Nigeria where a voucher with specimen number 
2846 was kept. 

 
Preparation and extraction of Plant Samples: Each plant material 

was air dried for five days on the laboratory bench (Oboh et al, 2007) 
and then ground into powder in a mortar. Exactly 250 g each were 
then extracted to exhaustion with methanol using a Soxhlet 
apparatus. 

Afterwards, the solvents were removed and the extracts obtained 
were stored in the desiccator until needed. 

Fractionation of Extract: Each of the extracts (Leaf, Stem bark and 

Root) was fractionated using Petroleum ether, Chloroform and water. 
About 20 g of each dried extract was ground in a mortar and 
dissolved in 200 mls of water before shaking vigorously in a 
separating flask. The mixture obtained was filtered using a filter 
paper to remove debris. Thereafter, 200 mls of petroleum ether was 
added to the mixture, shaken vigorously and allowed to settle. The 
petroleum ether layer (on top) was removed and concentrated while 
a further 200 mls of chloroform was added to the aqueous layer and 

also vigorously shaken and allowed to settle. 
The aqueous and the chloroform layers were further separated 

while the chloroform portion was concentrated to dryness by allowing 
to stand on the laboratory bench until all the solvent evaporated. The 
aqueous layer was concentrated to dryness using mild heat. The 
resulting fractions were appropriately stored in a desiccator until 
needed. 

 
Phytochemical screening 

 

All the fractions were subjected to Phytochemical screening to test 
for the presence of saponins, tannins, flavonoids, carbohydrates, 
alkaloids and steroids among other secondary metabolites using 
standard methods as described by Trease and Evans (1989); 
Harbone, (1991) (Table 1) 

 

 
TEST ORGANISMS 

 
Purification of test organisms 

 

The test organisms were obtained from Professor, J. A. Onaolapo of 
the Pharmaceutical Microbiology section of the Department of 
Pharmaceutics and Pharmaceutical Microbiology, Ahmadu Bello 
University, Zaria, Nigeria. 

Their purity was confirmed by sub-culturing into nutrient broth 
incubated at 37°C for 18 h, T streaked unto sterile nutrient agar plates 
and incubated at 37°C for further 18 h. The developed colonies were 
observed under the microscope after simple staining. Pure cultures 
were kept on agar slopes at 4°C until needed. They were sub-
cultured once every month. 

 
 

Preparation of inoculums 

When needed, the test organisms were grown overnight in nutrient 
broth at 37°C. They were further diluted 1:1000 for gram positive 
organisms and 1:5000 for gram negative organisms in normal saline 
to obtain about one million cells/ml (Anderson, 1970). 

 
 

SUSCEPTIBILITY TESTING 

 

The agar cup diffusion method was used for this test. Sterile nu- trient 
agar plates were flooded with appropriately diluted organism 



 

 

 
 

 
Table 1. Results of Primary Phytochemical screening. 

 

Metabolites WR WS WL PR PS PL CR CS CL 

Saponin + + + _ _ _ _ _ _ 

Carbohydrate + + + _ _ _ _ _ _ 

Alkaloid _ _ _ _ _ _ + + _ 

Tannins + + + _ _ _ _ _ _ 

Flavonoids + + + _ _ _ _ _ _ 

Anthraquinones _ _ _ _ _ _ _ _ _ 

Cardiac glycosides + + + _ _ _ _ _ _ 

Resins _ _ _ + + + _ _  

Key: + = Present, - = Absent. WR=Aqueous fraction of root, WS= Aqueous fraction of stem bark, 
WL=Aqueous fraction of leaf, PR=Petroleum ether fraction of root, PS=Petroleum ether fraction of 

stem bark, PL= Petroleum ether fraction of leaf, CR=chloroform fraction of root, CS=chloroform 
fraction of stem bark, CL=chloroform fraction of leaf. 

 

organism, the excess was aseptically drained and the surface, 

allowed to dry at room temperature. Wells were bored into the agar 
plates using a 4 mm sterile cork borer and 0.1 ml each of different 
concentrations of the extract and fraction ranging from 200 – 25 
mg/ml made using water was introduced into each well. The plates 
were allowed a pre-diffusion time of 1 h at room temperature and 
then incubated at 37°C for 24 h after which zones of inhibition were 
read to the nearest millimeter. 

 
Minimum inhibitory concentration 

The minimum inhibitory concentration (MIC) of the fraction was 
determined using the tube dilution method. (Sahm and Washington, 
1990). 1 ml of the extract solution at concentrations of 25 mg/ml was 
added to 1 ml of nutrient broth and subsequently transferred thus, 1 
ml from the 1st tube to the next up to the nineth tube. Then, 1 ml of 
24 h culture of test organism diluted 1:1000 for gram nega- tive or 

1:5000 for gram positive was inoculated into each test tube and 
mixed thoroughly on a vortex mixer. The tube with the lowest dilution 
with no detectable growth was considered as the MIC. 

 

RESULTS 

Phytochemical analysis 

Results of Phytochemical Screening showed the pre- 
sence of a number of secondary metabolites including 
tannins, saponins, flavonoids and alkaloids. 

 
Activity of the aqueous fractions of the methanolic 
extracts of the Leaf, stem bark and root of P. biglobosa 
against the test organisms 

Results obtained showed that the aqueous fractions of the 
methanolic extracts of the leaf, stem bark and root 
displayed reasonable activity against the organisms test- 
ed. The observed zones of inhibition due to the aqueous 
fraction of the stem bark against S. aureus were clearer 
and more distinct than it was for other organisms. The 
results are presented in Figures 1 - 3. 

They show that the stem bark fraction (WS) showed the 
best activity followed by the leaf fraction (WL) and root 

fraction (WR) (Table 2) 

 
DISCUSSION 

Phytochemical screening 

The presence of different secondary metabolites espe- 
cially those known to be responsible for antimicrobial 
activity was confirmed. Some of these include saponins, 
tannins and flavonoids among others. The presences of 
these metabolites in plants have been linked to the anti- 
microbial activities of the plants (Lewis and Ausubel, 2006; 
Cowan, 1999). 

 
Antimicrobial activity tests 

The results confirmed that the extracts obtained with po- 
lar solvents (Ethanol and Methanol) showed more antimi- 
crobial activity to the test organisms than the non-polar 
solvents, for example, chloroform. This is explained by the 
fact that the secondary metabolites identified in the 
extracts which are known to have antibacterial properties 
are also polar compounds and may have been easily 
extracted by the polar solvents since it is known that “like 
dissolves like”. Ajaiyeoba, (2002) had earlier on reported 
that hexane (a non polar solvent) extract of leaves of P. 
biglobosa were inactive when tested on similar orga- 
nisms. 

The same work also confirmed that ethanolic and 
aqueous (polar solvents) extracts of the leaves of the same 
plant were more active than extracts of other non- polar 
solvents. 

All the extracts tested showed antimicrobial activity 
against both gram positive (S. aureus) and gram negative 
organisms (P. aeruginosa and E. coli). This suggests that 
they may have a broad spectrum of activity. 

The antimicrobial activity test results of the fractions of 
methanolic extract confirmed that its activity level is very 
close to that of the crude extracts. This may be because 
the same metabolites in the crude extracts have all been 



 

 
 

 
Table 2. Antibacterial activity of extracts of P. biglobosa against the test organisms. 

 
 

Solvent CONC (mg/ml)  Zones of inhibition ( mm)  

S. aureus ATCC 25923 E. coli ATCC 25922 P. aeruginosa ATCC 27853 
 Leaf Stem Root Leaf Stem Root Leaf Stem Root 

Hot Water 50 15 14 15 20 20 18 17 15 15 

 100 17 20 23 22 25 25 20 20 20 

 200 19 23 25 26 27 26 23 21 21 

Methanol 50 13 16 12 17 11 12 14 15 14 

 100 15 20 17 22 21 19 19 21 21 
 200 18 21 20 24 23 25 21 22 22 

Ethanol 50 12 15 12 13 13 12 13 12 12 

 100 16 18 15 16 22 15 16 15 16 

 200 17 20 19 18 25 20 18 18 18 

Chloroform 50 0 10 10 0 14 11 NT NT NT 

 100 0 15 12 0 16 13 NT NT NT 
 200 10 17 13 11 18 15 NT NT NT 

NT = Not tested. 
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Figure 1. Bar chart showing results of antibacterial susceptibility test of aqueous fractions of leaves, root and stem bark of 
P. biglobosa at a concentration of 5mg. 

 

all been extracted into the aqueous fraction. The zones of 
inhibition obtained were clearer and more distinct when the 
fractions were used compared to that of the crude extract. 
This may be confirming the fact that all the active 
metabolites have been concentrated in the fractions and 
that the metabolites are in a purer form. The observed 
zones of inhibition due to the stem bark fraction against 
S. aureus and P. aeruginosa were wider, clearer and more 
distinct than those for the other organisms. 

P. aeruginosa is a known difficult organism resistant to a 
wide range of antibacterial agents (Jawetz and Melnick, 
1982). It has been implicated in wounds, burns and urinary 
tract infections. It is also known to multiply in in- use 
dilutions of disinfectants (Cruickshack et al., 1973). The 
good results obtained against it with the extracts, also 
justifies its use by trado-medical practitioners in the 
treatment of wounds, burns, sores and ulcers. (Banwo et 
al., 2004; Personal communication). 
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Figure 2. Bar chart showing results of antibacterial susceptibility test of aqueous fractions of leaves, root and stem bark of 

P. biglobosa at a concentration of 10mg. 
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Figure 3. Bar chart showing results of antibacterial susceptibility test of aqueous fractions of leaves, root and stem bark of 
P. biglobosa at a concentration of 20 mg. 

 

MINIMUM INHIBITORY CONCENTRATION (MIC) 

The results of MIC showed that they ranged from 1.562 – 
25 mg/ml. The values were lowest for S. aureus and Ps. 

aeruginosa (1.562 mg/ml) then followed by B. Subtilis and E. 
coli (6.25 and 12.5 mg/ml) respectively. The low MIC values 

of 1.562 mg/ml for S .aureus and P. aeruginosa further 
confirmed the good activity of the fractions against the test 
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Table 3. Minimum Inhibitory Concentration (MIC) of the aqueous fractions of the leaf, stem bark and root of P. biglobosa against the test organisms. The MIC 
obtained ranged from 1.562 mg/ml for S .aureus and P. aeruginosa to 25mg/ml for E. coli. 

 

 Fractions Organism 25 12.5 6.25 3.125 1.562 0.781 0.390 0.195 0.897 0.048 MIC (mg/ml) MBC (mg/ml)  

WS BS - - - + + + + + + + 6.25 >25.0 

 PS - - - - - + + + + + 1.562 3.125 
 SA - - - - - + + + + + 1.562 3.125 

 EC  - + + + + + + + + + 25.0 >25.0 

WR BS - - + + + + + + + + 12.5 NT 

PS - - - - - + + + + + 1.562 NT 

SA - - - + + + + + + + 6.25 NT 

 EC  - - + + + + + + + + 12.5 NT 

WL BS - - - + + + + + + + 6.25 NT 

PS - - - - - + + + + + 1.562 NT 

SA - - - - - + + + + + 6.25 NT 

EC - + + + + + + + + + 25.0 NT 

Key: WL, WS and WR=Aqueous fractions of the leaf, stem bark and root of Parkia biglobosa. 

BS=Bacillus subtilis, PS=Pseudomonas aeruginosa, SA=Staphylococcus aureus, EC= Escherichia coli. 

 

organisms obtained during the antimicrobial sen- 
sitivity test. (Table 3) 

 
Conclusions 

The use of the leaf, stem bark and root of P. biglo- 
bosa by traditional healers in the treatment of many 
infectious diseases whose causative agents 
include common bacteria used in this study has 
been justified. The activity of the plant parts is 
confirmed to be due to secondary metabolites 
tannins, saponins and flavonoids. All the extracts 
inhibited both gram negative and gram positive 
organisms used confirming them to have broad 
spectrum of activity. 

The aqueous fractions of the methanolic ex- 
tracts of the plant parts showed activity which is 
close to that shown by the crude extracts con- 
firming that the polar secondary metabolites 
namely tannins, saponin and flavonoids which are 

contained therein are responsible for the activity. 
The slight difference is explained by the fact that 
crude extracts may contain inactive substances 
which may also antagonize the antimicrobial 
actions of one another (Ebi and Ofoefule, 1997). All 
the organisms tested grew at their determined 
inhibitory concentrations when plated out on solid 
media before finally being killed at higher concen- 
trations. The extracts are therefore confirmed to be 
bacteriostatic at lower concentrations but bac- 
tericidal at higher concentrations. 

The aqueous fractions are known to be non- to- 
xic (Udobi et al., 2008). Since the organisms used 
for the work could be common contaminants of 
pharmaceutical products, it may be reasonable to 
propose the use of the plant extracts as preserva- 
tives. 

The production of ameliorated traditional drug 
which will be affordable, effective and acceptable 
using the stem bark of P. biglobosa as suggested 
by Millogo-Kone (2007) is recommended. 
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