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The antibacterial efficacy of hot water and methanol extracts of dried seeds of Buchholzia coriacea 
against Escherichia coli, Staphylococcus aureus, Salmonella typhimurium, Bacillus cereus, and Vibrio 
cholerae were determined using the Agar-gel diffusion method. The minimum inhibitory concentration 
(MIC), minimum bactericidal concentration (MBC) and phytochemistry of the extracts were also 
evaluated. Results obtained showed that the methanol extracts of the dried seed was potent, inhibiting 
the isolates with diameter zone of inhibition ranging from 7.0 - 35.0 mm. The extracts inhibited the 
growth of the bacterial isolates in a concentration dependant manner with MICs ranging between 9.3 - 
50 mg/ml, and  MBCs of 4.1 - 17.4 mg/ml. Phytochemical analysis of dried seed extracts revealed the 
presence of alkaloids, anthraquinones, carbohydrates, cardiac glycosides, flavonoids, glycosides, 
resins, saponin, steroidal rings, steroidal terpenes and tannins. The findings from this study could be of 
interest and suggests the need for further investigations in terms of toxicological studies and 
purification of active components with the view to using the plant in novel drug development. 
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INTRODUCTION 
 
Traditional medicine is widespread throughout the world 
and it can be described as the total combination of 
knowledge and practices, whether explicable or not, used 
in diagnosing, preventing or eliminating a physical, men-
tal or social disease and which may rely exclusively on 
past experience and observation handed down from 
generation, verbally or written (Sofowora, 1984). Medi-
cinal plants has been defined by WHO consultative group 
as any plant which in one or more of its organs contains 
substances that can be used for therapeutic purposes or 
which are precursors for the synthesis of useful drugs 
(Andrews, 1982). 

For many years medicine depended exclusively on 
leaves, flowers and barks of plants; only recently have 
synthetic drugs came into use and in many instances, 
there are carbon copies of chemicals identified in plants 
(Conway, 1973). In orthodox medicine, a plant may be 
subjected to several chemical processes before its  active 
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ingredient is extracted, refined and made ready for con-
sumption while in traditional medicine a plant is simply 
eaten raw, cooked or infused in water or native wine or 
even prepared as food (Conway, 1973). 

Buchholzia coriacea E. (Capparidaceae) is a forest tree 
with large, glossy, leathery leaves and conspicuous 
cream white flowers in racemes at the end of the bran-
ches. The plant is easily recognized by the compound 
pinnate leaves and the long narrow angular fruits con-
taining large, usually aligned seeds. In Nigeria the plant 
has various common names including; ‘Ovu’ (Bini), and 
‘Aponmu’ (Akure). B. coriacea is found widely distributed 
in other African countries such as Ivory Coast and Gabon 
(Keay et al., 1964; Koudogbo et al., 1972). 

The plant’s fruit is about 5 inches long and 2 - 3 inches 
in diameter and resembles avocado pear, yellowish when 
ripe with a yellow flesh containing a few large, blackish 
seeds about 1 inch long. They are edible and taste peppery. 

It has been used for years to meet a variety of 
illnesses; since it has been used continually over many 
generations it is likely that the kola (seed) actually has an 
effect against illnesses. 

The leaves and stem bark of Buchholzia in various  for- 
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mulations, decoctions and concoction exhibit antihel-
mintic, antimicrobial and cytotoxicity effects on micro-
organisms (Ajaiyeoba et al., 2001; Ajaiyeoba et al., 2003; 
Nweze and Asuzu, 2006; Ezekiel and Onyeoziri, 2009). 
In Ghana fresh bark of the plants were used for earache 
(Irvine, 1961). 

Despite the various reports, information on the anti-
bacterial properties of seeds of the plants on gastro-
intestinal pathogens is scare. The study was therefore 
undertaken in order to evaluate the antibacterial activities 
and phytochemical profile of the crude extracts of seeds 
of B. coriacea on some gastrointestinal bacterial 
pathogens. 
 
 
MATERIALS AND METHODS 
 
Plants collection 
 
The seeds of B. coriacea were collected from Awka, Nigeria and 
were authenticated by a Taxonomist at the International Institute of 
Tropical Agriculture (IITA) Ibadan, Nigeria. The seeds were air-dried 
for 5 days to constant weight, cut into pieces and grinded into 
powder using a sterile electric blender. The powder was then used 
for extraction of bioactive components. 
 
 
Extraction of plant material 
 
Aqueous (water) and organic (methanol) solvents were used for ex-
traction of the active components of the plant part. For aqueous 
extraction, hot water extraction method as described by Asuzu 
(1986) was used. 20 g of each of the grounded seeds were extrac-
ted by successive soaking for 2 days using 40 ml of hot distilled 
water in a 250 ml sterile conical flask. The extracts were filtered 
using Whatman filter paper and the filtrates concentrated in vacuum 
at 60°C. The concentrated filtrate, now the extracts were then 
stored in universal bottles in the refrigerator at 4°C prior to use. For 
organic extraction, 25 g of the powdered plant part was extracted in 
250 ml of 95% methanol for 6 h using the soxhlet apparatus as 
described by Harbone (1993). The volatile oil obtained was 
concentrated by evaporation using water bath at 100°C for 1 h. 
 
 
Preparation of crude extract 
 
Each of the extracts were reconstituted by dilution (methanol crude 
extract in 50% Dimethylsulphoxide (DMSO) and aqueous extracts 
in sterile distilled water) to various concentrations of 250, 200, 150, 
100 and 50 mg/ml) as described by Akujobi et al. (2004) and used 
for antibacterial susceptibility testing.  
 
 
Photochemical screening 
 
This was carried out according to the methods described by Trease 
and Evans (1989). 
 
 
Test bacteria  
 
Clinical isolates of Bacillus cereus, Escherichia coli, Salmonella 
typhimurium, Staphylococcus aureus and Vibrio cholerae used for 
this work were collected from the Bacteriology Laboratory Center, 
University of Nigeria, Teaching Hospital, Enugu. The bacterial 
isolates were further purified by subculturing each isolate onto fresh  

 
 
 
 
plates of Nutrient Agar (NA). The pure isolates were identified using 
standard biochemical methods (Holt et al., 1994) and then 
maintained as described by Cruickshank et al. (1980).  
 
 
Determination of antibacterial susceptibility of extracts 
 
This was carried out using the agar-gel diffusion method as 
described by Osadebe and Ukwueze (2004). In this method, broth 
culture of the test isolates (0.1 ml) containing 1 x 105 cells/ml of 
organism was aseptically inoculated by spreading evenly onto the 
surface of NA plates using a bent sterile glass rod.  Six wells (5.0 
mm diameter) were then made in the plates using a sterile cork 
borer. The fifth and sixth wells served as negative and positive 
control. The sterile distilled water served as the negative control, 
ciprofloxacin used as the positive control. The bottom of the wells 1 
- 4 was sealed with one drop of the sterile nutrient agar to prevent 
diffusion of the extract under the agar. Fixed volumes (0.1 ml) of the 
extracts were transferred into the wells 1 - 4 using a sterile Pasteur 
pipette. The control wells were filled with 0.1 ml of distilled water 
and ciprofloxacin. The plates were allowed on the bench for 40 min 
for pre-diffusion of the extract (Esimone et al., 1998) and then 
incubated at 37°C for 24 h. Antibacterial activity of the extracts were 
determined by measurement of the resulting zone diameters of 
inhibition (mm) against each test bacteria using a ruler.  The 
experiment was carried out in triplicates and the mean values of the 
results were taken as antibacterial activity (Abayomi, 1982; Junaid 
et al., 2006).  
 
 
Determination of minimum inhibitory concentration (MIC) and 
minimum bactericidal concentration (MBC) 
 
The MIC and MBC of the potent extracts was determined according 
to the macro broth dilution technique (Boron and Fingold, 1990). 
Standardized suspensions of the test organism was inoculated into 
a series of sterile tubes of nutrient broth containing dilutions (250, 
200, 150, 100 and 50 mg/ml) of leaf extracts and incubated at 37°C 
for 24 h. The MICs were read as the least concentration that inhi-
bited any visible growth (absence of turbidity) of the test organisms. 
For MBC determination, a loopful of broth from each of the tubes 
that did not show any visible growth (no turbidity) during MIC 
determination was subcultured onto extract fresh free NA plates, 
and further incubated for 24 h at 37°C. The least concentration, at 
which no visible growth was observed, was noted as the MBC. 
 
 
RESULTS AND DISCUSSION 
 
Results of preliminary phytochemical screening of the 
seed extracts of B. coriacea are shown in Table 1. Re-
sults showed the presence of alkaloids, anthraquinones, 
carbohydrates, cardiac glycosides, flavonoids, glycosi-
des, resins, saponin, steroidal rings, steroidal terpenes 
and tannin. The presence of phytochemicals in the seed 
extracts (Table 1) showed that the extracts possess 
antibacterial properties. These results are in agreement 
with similar study by Ajaiyeoba et al. (2003). 

Table 2 shows the results of antibacterial effects of 
seed extracts of the plant against the test bacteria.  
Results showed that the activity of the extracts against 
the test bacteria decreased with decrease in the 
concentration with the methanol extracts demonstrating 
higher activity (35 mm, 250 mg/ml,) than the hot water 
extracts (3 mm, 50  mg/ml).  This  could  be  because  the 
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Table 1. Phytochemical analysis of dried seed extracts of Buchholzia coriacae. 
 

Phytochemicals  Hot water seed extract Methanol seed extract 
Alkaloids + ++ 
Anthraquinone + + 
Carbohydrates ++ ++ 
Cardiac glycosides + + 
Flavonoids + ++ 
Glycosides ++ ++ 
Resins ++ ++ 
Saponin + ++ 
Steroidal ring + + 
Steroidal terpenes ++ ++ 
Tannin + ++ 

 

+ = Present. 
 
 
 

Table 2. Antibacterial activity of dried seed extracts of Buchholzia coriacea on test Isolates. 
 
Isolates Mean zone diameter of inhibition (mm) Extracts 

Staph. aureus 
30 
22 

25 
18 

18 
18 

16 
10 

12 
8 

17 
15 

0 
0 

METH 
HH2OD 

         

S. typhimurium 
25 
18 

20 
17 

16 
10 

12 
6 

10 
5 

20 
18 

0 
0 

METH 
HH2OD 

         

B. cereus 
35 
24 

25 
18 

20 
16 

17 
11 

12 
10 

16 
15 

0 
0 

METH 
HH2OD 

         

V. cholerae 
24 
8 

19 
13 

15 
9 

11 
7 

7 
3 

17 
15 

0 
0 

METH 
HH2OD 

         

E. coli 
18 
13 

16 
11 

12 
8 

10 
6 

7 
3 

21 
18 

0 
0 

METH 
HH2OD 

         
Conc. of extracts (mg/ml) 250 200 150 100 50 +ve control -ve control  

 

HH2OD = Hot water (Dried seed), METD = Methanol (Dried seed). 
 
 
 
active component must be a highly poplar compound. It 
has been observed that the more polar the solvent the 
higher the yield of extraction (Chang et al., 1977), 
although the inhibitory effects of aqueous extract of medi-
cinal plants has been reported (Tignokpa et al., 1986; 
Olayinka et al., 1992; Omer et al., 1998). 

Figure 1 and Table 3 showed the minimum inhibitory 
concentration (MIC) and minimum bactericidal concen-
tration (MBC) of the extracts on the test isolates respec-
tively. Results showed that the values obtained are quite 
higher for the aqueous (hot) extracts than that of metha-
nol extracts suggesting that extraction with methanol 
could produce better active antimicrobial phytochemicals 
which are contained in the seed. The presence of 
phytochemicals in  the  seed  extracts  (Table  1)  showed  

that the extracts possess antibacterial properties. These 
results are in agreement with similar study by Ajaiyeoba 
et al. (2001). The observed antibacterial effects of the 
seeds on the bacterial isolates though in-vitro is an 
indication that the seed extracts could be effective in the 
management of infections cause by these organisms 
(Tables 1 and 2). 
 
 
Conclusion 
 
Results of the study showed that seed extracts of B. 
coriacea possessed phytochemical substances that can 
be used as components of new antimicrobial agents. 
Therefore there is need for further investigations in  terms  
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Figure 1. Minimum Inhibitory Concentration of seed extracts of Buchholzia coriacea. 
HH2OD= Hot water (Dried seed), METH= Methanol (Dried seed), S.A = Staphylococcus 
aureus S.T= Salmonella typhimurium, B.C = Bacillus cereus, V.C =. Vibrio cholerae, E. coil 
= Escherichia coli  

 
 
 

Table 3. Minimum bactericidal concentration (MBC) of 
seed extracts of Buchholzia coriacea. 
 

Isolates Extracts MBC (mg/ml) 

S. aureus 
METD 
HH2OD 

4.1 
9.3 

S. typhimurium 
METD 
HH2OD 

5.2 
11.2 

B. cereus 
METD 
HH2OD 

3.9 
8.1 

V. cholerae 
METD 
HH2OD 

6.1 
12.4 

E. coli 
METD 
HH20D 

10.5 
17.4 

 

HH2OD= Hot water (Dried seed), METH= methanol (Dried 
seed). 

 
 
 
of toxicological studies and purification of active compo-
nents with the view to using the plant in novel drug 
development. The study has also justified the traditional 
usage of this plant as health remedy. 
 
 
REFERENCES 
 
Abayomi S (1982). The State of Medicinal Plants Research in Nigeria.  
    University of Ife Press p. 200 
Ajaiyeoba EO, Onocha PA, Olarenwaju OT (2001). In-vitro antihelmintic  

properties of Buchholzia coriacea and Gynandropsis gynandra 
extracts. Pharm. Biol. 39 (3): 217-22. 

Ajaiyeoba EO, Onocha PA, Nwozo SO, Sama W (2003). Antimicrobial 
and cytotoxicity evaluation of Buchholzia coriacea stem bark. 
Fitoterapia 74 (7-8): 706-709. 

Akujobi C, Anyanwu BN, Onyeze C, Ibekwe VI (2004). Antibacterial  ac- 

tivities and preliminary phytochemical screening of four medicinal 
plants. J. Appl. Sci.  7 (3): 4328-4338 

Andrews JA (1982). Bibliography on Herbs, Herbal Medicine, Natural  
Foods and Unconventional Medical Treatment, Libraries Unlimited 
Inc USA. 

Asuzu IU (1986). Pharmacological evaluation of folklore of Sphenostylis  
slenocarpa. J. Ethanopharmacol 16: 236-267   

Boron JE, Fingold SM (1990). Method for testing antimicrobial 
effectiveness. In: Bailey Scotts Diagnostic Microbiology Mosby, CV 
(8th edition), Missouri.  

Chang SS, Ostric-Matis JB, Hsieh OA, Hung CL (1977). Natural 
antioxidants from rosemary and sage. J. Food Sci. 42: 1102-1106 

Conway D (1973). The magic of herbs. Jonathan cape, London. 
Cruickshank R, Duguid JP, Marmion BP, Swain RHP (1980). Medical  

Microbiology. 12th edition, Church Living, Edinburgh.  
Esimone CO, Adikwu MU, Okonta JM (1998). Preliminary antimicrobial 

screening of the ethanolic extract from the lichen Usnea subfloridans 
L. J. Pharm. Res. Dev.  3(2): 99-101. 

Ezekiel OO, Onyeoziri NF (2009). Preliminary studies on the antimi-
crobial properties of Buchholzia coriacea (wonderful kola). Afr. J. 
Biotechnol. 8 (3): 472-474 

Harbone NV (1993). Phytochemical method. A guide to modern tech-
nique of plant analysis, 2nd edition, Fakenhamn Press Ltd London.  

Keay RWJ, Onochie CFA, Standfield DP (1964). Nigerian trees Federal 
Department of Forest Research, Ibadan, Nigeria Vol. 1. 

Holt JG, Krieg NR, Sneath PHA, Stanley JT, Williams ST (1994). 
Bergeys Manual of Determinative Bacteriology 9th edition. The 
Williams and Wilkins Company, Baltimore USA.  

Irvine FR (1961). Woody plant of Ghana with special reference to their 
uses. London Oxford University Press,  

Junaid SA, Olabode AO, Onwuliri FC, Okowsi AEJ, Agina SE (2006). 
The antimicrobial properties of Ocimum gratisssimum extracts on 
some elected bacterial gastrointestinal isolate. Afr. J. Biotechnol. 5 
(22): 2315-2321 

Koudogbo B, Delaveau P, Adjanohoun E (1972). Study of an African 
Cepparidaceae, Buchholzia coriacea Engler. Ann Pharm Fr. 30 (2): 
93-98. 

Nweze NE, Asuzu IU (2006). The antihelmintic effect of Buchholzia 
coriacea seed. Niger. Vet. J. 27 (2): 60-65 

Olayinka DO, Onoruiwe O, Lot TY (1992). Cardiovascular effects in 
rodents of methanolic extract of Khaya senegalensis  Phytother. Res. 
6: 282-284 



 
 
 
 
Omer MEA, Aimagboul AZ, Egami AA (1998). Sudanese plants used in 

folkloric medicine screening for antimicrobial activity. Fitoterapia 69: 
542-545  

Osadebe PO, Ukwueze SE (2004). Comparative study of the phyto-
chemical and antimicrobial properties of the Eastern Nigerian species 
of African Mistletoe (Loranthus micranthus) sourced from different 
host trees. J. Biol. Res. Biotech 2 (1): 18-23 

Sofowora EA (1984). Medicinal Plants and Traditional Medicine in 
Africa. 4th edition, John Wiley and sons Ltd, Chichester pp.96-105. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Mbata et al.    005 
 
 
 
Tignokpa M, Laurens A, Mboup S, Sylla O (1986). Popular Medicinal 

Plants of the markets in Darkar (Senegal). Inter. J. Crude Drug Res. 
24: 75-80 

Trease GE, Evans WC. (1989). Pharmacognosy 13th edition. Bailliere. 
Tindall Ltd London.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


