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ABSTRACT 
Bucholzia coriaceae has been reported in folk medicine to have many medicinal properties 

including anthelmentic,antimicrobial and antifungal activity. Phytochemical screening of the 

aqueous and methanol extracts of Bucholzia coriaceae leaves revealed the presence of tannins, 

reducing sugars, saponins, terpenoids, flavonoids, and cardiac glycosides.  The minimum 

inhibitory concentration (MIC) of the methanol extract was between 0.5 – 7.0 mg/ml while the 

minimum bactericidal concentration (MBC) ranged from 2.0 – 9.0 mg/ml.  The methanol and  

aqueous  extracts exhibited antifungal activity against Candida albicans  and Aspergillus niger 

with zones of inhibition of 11.5 mm  and 3.6 mm  for Candida albicans ;  9.0 mm and 2.0 mm 

for   Aspergillus niger.  The aqueous extract exhibited less antimicrobial effect than the 

methanol extract.   
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INTRODUCTION 

Microorganisms are increasingly 

developing resistance against commonly 

used antimicrobial agents and the use of 

plants in the treatment of diseases is 

becoming widely accepted (Peni et al, 

2010).  Phytochemicals from plants may 

serve as new sources of antimicrobial 

agents possibly with novel mechanisms of 

action (Jigna et al, 2005) and contrary to 

synthetic drugs, antimicrobial agents of 

plant origin are not associated with the 

myriad of side effects associated with 

synthetic drugs and have enormous 

potentials to heal many infectious diseases 

(Iwu et al, 1999; Umerie and Emelugo, 

2007).  

Bucholzia coriaceae is a forest tree with 

large, glossy, leathery leaves and 

conspicuous cream white flowers in 

racemates at the end of the branches.  The 

plant is easily recognized by the compound 

pinnate leaves and the long narrow angular 

fruits containing large, usually aligned 

seeds (Mbata et. al, 2009).  The leaves and 

stem bark in various formulations exhibit 

antihelminthic, and cytotoxic effects 

(Ajaiyeoba et. al, 2001; Ajaiyeoba et. al, 

2003; Nweze and Asuzu, 2006; Ezekiel and 

Onyeoziri, 2009).  In Ghana, the fresh bark 

of the plant is used the treatment of for ear 

ache (Irvine, 1961). 

Despite the wide spread applications of 

extracts of the plant parts of Bucholzia 
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coriacea in African traditional system of 

medicine, scientific investigations are 

concentrated mostly on the seed extract.  

The present study therefore evaluates the 

antibacterial, antifungal and phytochemical 

profile of the methanol and aqueous 

extracts of the leaf of Bucholzia coriaceae. 

 

MATERIALS AND METHODS 

Plant Material  

Fresh leaves of Bucholzia coriacea were 

harvested in the month of June 2010 from   

Elele, Rivers State Nigeria.The leaves were 

identified and authenticated by Pharm. 

Osuala of the Department of 

Pharmacognosy, Faculty of Pharmacy, 

Madonna University, Elele.  A voucher 

specimen of the sample was deposited in 

the herbarium of the department. The 

leaves were air dried for 14 days and 

pulverized.  

EXTRACTION OF THE PLANT 

MATERIAL 

 Five hundred grams (500 g) of the 

powdered leaves were separately extracted 

with 2.0 L methanol and 2.0 L distilled 

water by cold maceration at room 

temperature for 24 h.  The methanol extract 

was concentrated in vacuo using a rotary 

evaporator while the aqueous extract was 

lyophilized.  

QUALITATIVE PHYTOCHEMICAL 

TESTS 

Phytochemical analyses of the extracts 

were carried out using the procedure 

outlined by Trease and Evans (1983). 

MICROORGANISMS 

Staphylococcus aureus, Bacillus subtilis, 

Escherichia coli, Klebsiella pneumonia, 

Salmonella typhii, Bacillus subtilis, 

Pseudomonas aeruginosa, Candida 

albicans and Aspergillus niger were used in 

this study.  These microorganisms were   

obtained from the Federal Medical Center 

(FMC), Owerri, and Imo State, Nigeria as 

clinical isolates and maintained in nutrient 

broth media at 37
o
C in the Department of 

Pharmaceutics and Pharmaceutical 

Microbiology, Madonna University, Elele. 

ANTIBACTERIAL ACTIVITY 

The antibacterial activities of the extracts 

were determined using with the agar well 

diffusion method (Irobi et al, 1994; 

Igbinosa et al, 2009).  The bacterial isolates 

were first grown in nutrient broth for 18 h 

before use and standardized to 0.5 

McFarland standards (10
6 

 cfu/ml).  Two 

hundred microlitres of the standardized cell 

suspension was spread on a Mueller – 

Hinton agar (Oxoid).  Wells were then 

bored into the agar using a sterile 6 mm 

diameter cork borer.  Approximately 100 

µL of the crude extract at 10 mg/ml were 

introduced into the wells, allowed to stand 

at room temperature for about 2 hours and 

then incubated at 37
o
C.  The plates were 

observed for zones of inhibition after 24 

hours.  The effects were compared with 

those of Ciprofloxacin at a concentration of 

1 mg/ml. 

ANTI FUNGAL ACTIVITY 

The fungal isolates were allowed to grow 

on a sabourand dextrose agar (SDA) 

(Oxoid) at 25
o
C until they sporulated.  The 

fungal spores were harvested after 

sporulation by pouring a mixture of sterile 

glycerol and distilled water to the surface 

of the plate and later the spores were 

scraped with a sterile glass rod.   

MINIMUM INHIBITORY 

CONCENTRATION (MIC) 

The MIC was determined for the 

microorganisms that were sensitivity to the 

test extracts.  The broth dilution method 

was used for MIC determination according 

to the method of Vollekova et al (2001).  

The prepared broth was poured in ten test 

tubes and inoculated with 2 ml of the 

sensitive microorganisms.   Several 

dilutions of the extract and standard were 
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prepared and 0.1 ml of each was transferred 

in each test tube and labeled.  The test 

tubes were inoculated for 24 hrs at 37
o
C 

and the least concentration in which no 

growth of the microorganisms (absence of 

turbidity) occurred was noted as the 

minimum inhibitory concentration. 

MINIMUM BACTERICIDAL 

CONCENTRATION (MBC) 

The method of Spencer and Spencer (2004) 

was used for the MBC determination. 

Samples were taken from the plates with no 

visible growth in the MIC assay and sub-

cultured on freshly prepared nutrient agar 

plates and SDA plates, and later incubated 

at 37
o
C for 48 h for bacteria and 25

o
C for 

72 h for fungi respectively.  The MBC was 

taken as the concentration of the extract 

that did not show any growth on a new set 

of agar plates. 

 

RESULTS AND DISCUSSION 

Phytochemical screening of the aqueous 

and methanol extracts of Bucholzia 

coriaceae leaves revealed the presence of 

tannins, reducing sugar, saponins, 

terpenoids, flavonoids and cardiac 

glycosides (Table 1).  These compounds 

protect the plants against infections caused 

by by microorganisms and predation by 

pests and animals (ElMahmood and Amey, 

2007; ElMahmood and Doughari, 2008).  A 

major contribution of higher plants to both 

traditional and biomedicine healthcare 

systems is the limitless capability of the 

plants to produce a large number of 

phytochemicals of high structural diversity 

(ElMahmood and Doughari, 2008) and 

there is a sence of urgency in studying 

medicinal plants to unveil their 

pharmaceutical secrets before deforestation 

takes its toll and reduce the chances of 

finding novel drugs (Lambert, 2001).  Both 

extracts of Bucholzia coriaceae  

siginificantly  inhibited the growth of : 

Escherichia coli, Klebsiella pneumonia, 

Bacillus subtilis, Staphylococcus aureus, 

Pseudomonas aeruginosa and the fungi, 

Candida albicans and Aspergillus niger 

(Table 2).  The activity of the plant extracts 

against both Gram positive and Gram 

negative bacteria is an indication that the 

extracts have broad spectrum antibiotic 

effects (Pareekh and Chanda, 2007). 

Traditionally, the fresh leaves of Bucholzia 

coriaceae are boiled and the aqueous 

extract taken orally as anthelmintic, 

antimicrobial or antifungal agent 

(Ajaiyeoba et. al, 2003).   The methanol 

extract showed greater antimicrobial 

activity than the aqueous extract probably 

due to the presence of soluble phenolic and 

polyphenolic compounds (Kowalski and 

Kedzia, 2007).    The minimum inhibitory 

concentration (MIC) of the methanol 

extract for different organisms ranged 

between 0.5 mg/ml and 7.0 mg/ml.  The 

MIC of ciprofloxacine ranged between 

0.065 and 0.625 mg/ml.  The minimum 

bacterial concentration (MBC) of the 

extracts for different bacteria ranged 

between 2.0 - 9.0 mg/ml (Table 3).   

The effects of the crude extracts correlate 

with the reports that microorganisms vary 

widely in their degree of susceptibility to 

agents (Emeruwa, 1982).  High MIC and 

MBC values are indicative of low activity 

(ElMahmood and Doughari, 2008).  In this 

study, Escherichia coli and Klebsiella 

pneumonia had higher MIC values, thus 

suggesting lower susceptibility to the 

efficacy of the methanol extract and lower 

values for Bacillus subtilis, Staphylococcus 

aureus, Salmonella typhii, Bacillus cereus 

and Pseudomonas aeruginosa suggest high 

susceptibility to the efficacy of the 

methanol extract.  The results of the study 

have shown that the aqueous extract of 

Bucholzia coriacea leaves which is widely 
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used in African traditional system has very 

weak antibacterial and antifungal activity. 
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Table 1.Results of the Photochemical present in the methanol and aqueous extracts of B. 

coriaceae leaves      

   

TEST METHANOL EXTRACT AQUEOUS EXTRACT 

Tannins + + 

Reducing sugar + + 

Saponins + + 

Alkaloids _ _ 

Terpenoids + + 

Flavonoids + + 

Cardiac glycosides + + 

Anthraquinones  _ _ 

+ = Present 
- = Absent 
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Table 2.  Antibacterial and antifungal profile of Bucholzia Coriacea leaf extracts 

 

 

 
 

Test Bacteria/Fungi 

                      Zone of inhibition mm (mean ± SEM) 

 

Methanol(10 mg/ml) Aqueous (10 

mg/ml) 

*Reference drug 

(1mg/ml) 
E. coli 11.4 ± 0.20 5.0 ± 0.1 28.0 ± 0.3 

K. pneumonia 8.0 ± 0.10 4.8 ± 0.00 15.0 ± 0.61 

B. subtilis 10.8 ± 0.12 4.4 ± 0.1 20.0 ± 1.0 

S. aureus 14.4 ± 0.30 5.8 ± 0.10 25.0 ± 1.2 

S. typhii 9.2 ± 0.20 4.5 ±0.2 20.0 ± 0.2 

B. cereus 9.8 ± 0.3 3.1 ± 0.0 22.0 ± 1.1 

P.aeruginosa 8.0 ± 0.1 4.3 ± 0.0 20.0 ± 0.3 

C. albicans 11.5 ± 0.0 3.6 ± 0.1 19.0 ± 0.8 

A. niger 9.0 ± 0.0 2.0 ± 0.2 16.0 ± 0.5 
 

*Miconazole (1 mg/ml) was used for Candida albicans and Aspergillus niger while Ciprofloxacin (1 

mg/ml) was used for the other test bacteria. 

 

 

 

 
Table 3.  MIC and MBC of Bucholzia coriaceae methanol leaf extract. 

 
Test Bacteria  Methanol  (mg/ml) Ciprofloxacin (mg/ml) 

 MIC MBC  

E. coli 7.00 9.00 0.065 

K. pneumonia 3.00 6.00 0.500 
B. subtilis 1.50 2.00 0.625 

S. aureus 4.00 2.00 0.065 

S. typhii 2.50 3.00 0.500 

B. cereus 0.50 3.00 0.500 

P. aeruginosa 3.00 2.00 0.500 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 


