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Abstract 

The antibacterial activity of Balanites aegyptiaca leaf and stem bark ethanol and ethyl 

acetate crude extracts was carried out on three clinical test bacteria. The test bacteria were 

clinical isolates (Staphylococcus aureus, Shigella dysenteriae and Escherichia coli) obtained 

from hospital. The antibacterial tests were carried out using agar “well” diffusion 

techniques. The varying concentration (10, 30, 50 and 70mg/ml respectively) of Balanites 

aegyptiaca leaf and stem bark crude extracts used showed activity against the test bacteria. 

The activity of Balanites aegyptiaca leaf and stem bark ethyl acetate and ethanol crude 

extracts increased with increasing concentrations of the extracts against thetest bacteria. 

Ethyl acetate crude extract of Balanites aegyptiaca leaf  and stem bark showed higher 

activity against the three test bacteria more than the ethanol crude extracts but the ethanol 

stem bark crude extract had no antibacterial activity on Escharichia coli with all the 

concentrations employed. The MIC and MBC of ethanol and ethyl acetate crude extracts of 

Balanites aegyptiaca leaf and stem bark against the test bacteria showhigh degree of 

bacteriostatic and bacteriocidal potentials except for the ethanol stem bark that fails to 

produce any activity against Escherichia coli. The Acute oral toxicity study carried out on the 

ethanol crude extract of Balanites aegyptiaca leaf did not produce any changes such as 

death, changes in body weight, changes in food and water consumption and changes in liver 

function parameters of the animals used. These results suggest that Balanites aegyptiaca leaf 

and stem bark crude extracts can be a better alternative and safer remedy to treat infectious 

and disorders caused by these bacteria strains.    
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Introduction 

Traditional medicine is the oldest method of curing disease and infections and various 

plants have been used in different parts of the world to treat human disease and infections.  

Balanites aegyptiaca Del, also known as “desert date” in English, is a member of the family 

Zygophyllaceae which is one of the most common but neglected wild plant species of the dry 

area of Africa and South Asia. This tree is native to most of the Africa and parts of the 

Middle East. Various parts of Balanites aegyptiaca have been reported to possess medicinal 

properties in different ethnobotanical surveys, this plant has been reported to be an 

antihelminthic, a purgative, emetic and also cure other type of ailments like skin boils, 

leucoderma, malaria, colds, syphilis and spleen disorders (Hall and Waljer, 2000).   

 

This plant produces primary and secondary metabolites which encompass a wide 

array of functions and can manufacture many different types of secondary metabolites which 

have been subsequently exploited by humans for their beneficial role in a diverse array of 

applications. Often, plant secondary metabolites may be referred to as plant natural products, 

in which case they elicit effect on other organisms. Balanites aegyptiaca seed is used as 

expectorant, antibacterial, and antifungal, the fruit is used in whooping cough, also in 

leucoderma and other skin diseases while the bark is used as spasmolytic, in the treatment of 

syphilis, round worm infectionsand as a fish poison (Hamid et al., 2001). The fresh leaf of the 

plant is pounded with small amount of root and then soaked in water for an hour or two.  It is 

decanted and administered intranasal and orally.  Latex of the plant is used in epilepsy, 

administered through intranasal route (Seisu, 2004). 

 

The aim of this research work is to determine the antibacterial activity of Dessert date 

(Balanites aegyptiaca) leaf and stem bark ethanol and ethyl acetate crude extracts against 

some clinical isolates such as Staphylococcus aureus, Shigella dysenteriae and Escherichia 

coli and to also determine the toxicity of the plant. 

 

Significance of the Research 

 The production of primary and secondary metabolites by Balanites aegyptiaca has 

been subsequently exploited by humans for their beneficial role in a diverse array of 

applications and this hasbeen used in traditional ways to treat different kinds of ailments and 

disorders resulting from microorganisms, since orthodox antimicrobial agents have been 

engulfed with wide range of challenges ranging from issues of resistants, side effects, allergy, 

high cost and unavailability of such drugs (WHO, 2010). Hence, the need to search for 

suitable antimicrobial agents that’s available, affordable and safer. This is why this research 

is sorted to exploit the antibacterial potentials of Balanites aegyptiaca against some 

microorganisms that causeinfectious diseases and to also determine the toxicity of the plant, 

as a quest of finding alternative antimicrobial agent to the orthodox antimicrobial agents for 

the treatment of diseases caused by these pathogenic microbes (WHO, 2007). This research 

work is of immerse benefits to the society. 

 

Methodology 

Sample Collectionand Processing 

 The leaves and stem bark of Balanites aegyptiaca were collected in College of 

Administration. Waziri Umaru Federal Polytechnic Birnin Kebbi, Kebbi State. The freshly 

collected plant parts of Balanites aegyptiaca (leaf and stem bark) were washed thoroughly 

with running tap water, chopped into smaller pieces and then dried under shade at room 
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temperature for a period of two weeks until they were completely dry.  The small pieces were 

grounded into powdered form using wooden mortar and pestle (Greenwood et al., 2002). 

 

Extraction of Plant Parts and Formation of Concentrations 

The extraction of the leaf and stem bark, of Balanites aegyptiaca sample was done in 

accordance to the method proposed by Oyeleke and Manga, (2008), 100g of each of the 

powdered sample of Balanites aegyptiaca was weighed, soaked in 250ml of ethanol for 

24hours and the mixture was shaken after some interval of time, the mixture was filtered 

using whattman No.1 filter paper and the filtrate was concentrated using water bath at 40
0
C to 

obtain the crude extract. 

 

For each of the extracts (leaf and stem bark), 1g was measured using weighing 

balance and poured into 10ml of distilled water in different containers. The same procedure 

was repeated for 3g, 5g, and 7g, to obtain the following concentrations of 10mg/ml, 30mg/ml, 

50mg/ml, and 70mg/ml respectively. 

 

Preparation of Media 

All the media used in this research work were prepared according to the manufacturer’s 

instruction as contained in the label of the container of each medium. The media used in this 

research work are as follows; Nutrient agar, Nutrient broth, Mueller Hington agar, 

Salmonella-Shigella agar and EMB 

 

Test Organisms 

The micro – organisms used for this research work were Staphylococcus aureus, Eschericia 

coli and Shigella dysentariae. These organisms are clinical isolates obtained from the hospital 

and were sub-cultured into appropriate media and incubated at 37
0
C for 24hours in order to 

obtain a pure culture of the bacterial and gram stained and examine microscopically using 

microscope and were further subjected to biochemical test such as catalase, coagulase, 

oxidase, indole, motility, citrate, mannitol, methyl red, voges-proskauer and, urease test to 

confirm the isolates to species level (Cheesbrough, 2000).  

 

Antibacterial Activity  

The agar well diffusion techniquewas used to determine the antimicrobial activity of the plant 

extracts. The selected strains of bacteria were inoculated into 5ml of sterile nutrient broth and 

incubated at 37
0
c for 24hours. Using sterile cotton swab, the nutrient broth cultures were 

swabbed on the surface of sterile Mueller Hington Agar (MHA) plates, after making “wells” 

on the Mueller Hington Agar with the aid of sterilized cork borer. The varying concentrations 

of the extracts10mg/ml, 30mg/ml, 50mg/ml, and 70mg/ml were added to each well in the 

plates, and the plates were then incubated in an upright position at 37
0
C for 24hours.  

Tetracycline antibiotic impregnated disc was used as positive control. The diameter of the 

zone inhibition was measured, recorded and expressed in millimeter (Cheesbrough, 2000). 

 

Determination of MIC and MBC of the crude extracts of Balanites aegyptiaca 

The Minimum inhibitory concentration (MIC) and Minimum bacteriocidal concentration 

(MBC) of the crude extracts against the test bacteria (Staphylococcus aureus, Escherichia 

coli and Shigella dysenteriae) was determined according to the method proposed by Samie et 

al., (2005) and Omori et al., (2012) using tube dilution method with a set of 12 test tubes. 
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Determination of Acute Toxicity of the Crude Extract using test animals 

 A total number of eight (8) Albino rats (female and male) weighing between 100g to 

200gram were used for this test, after being certified healthy by a veterinary doctor. The 

animals were kept at animal house in cages; they were maintained under veterinary 

supervision and were fed well for one to three days to acclimatize. The animals were handled 

in accordance with internationally accepted principles for laboratory animal’s use and care 

(Hassan et al., 2006).  The rats were grouped into four (4), two (2) in each group (A,B,Cand 

D).  The rats were weighed before commencement of the experiment.  The two rats in group 

A were used as positive control.  Crude extract of the leaf were administered orally to the rats 

in groupB, C and D in concentrations of 100,200, and 300mg/Kg body weights respectively, 

in a single oral dose using a 1ml feeding needle (Gaur et al., 2008).  The rats in group A were 

administered with 0.5ml of distilled water through the same route.  The rats were weighed 

after 72 hours of administration of the extract.  Observation of toxic symptoms such as 

weakness, food refusal, loss of weight, diarrhea, and dischargefrom eyes and ears, noisy 

breathing and mortality were expressedas LD
50

 after 6 hours of 24 hours, 48 hours and up to 

72 hours for each group (Hassan et al., 2005). 

 

Serum Biochemical Analysis 

The following parameters were analyzed in the sera:  Alanine aminotransferase (ALT), 

Alkalinephosphatase (ALP), Aspartate aminotransferase (AST), Total protein, Albumin, 

Total and Direct Bilirubin (Carl, et al., 2006 and CDC, 2011).  

 

Findings and Discussions 
All the findings of this research work presented on tables 

Table 1:  The Morphology and biochemical characteristics of the test isolates obtained 

     Test Bacterial  

Test   S. aureus  E.coli   S.dysentariae 
Gram reaction  +cocci   -rod    -rod 

Catalase  +ve   +ve    -ve 

Coagulase  +ve   -ve    -ve 

Citrate   +ve   -ve    -ve 

Motility  -ve   -ve    -ve 

Indole   -ve   +ve    -ve 

Urease   -ve   -ve    -ve 

Methyl Red  +ve   -ve    -ve 

Voge’s Proskauer -ve   +ve    +ve 

Oxidase  -ve   -ve    -ve  

   

 

Key:   

+ve =Positive 

-ve=Negative 
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Table 2:  Antibacterial activity of Ethanol crude extracts of Balanite aegyptiaca obtained 

against the test bacteria 

   Zone of Inhibition in (mm)/ Test Bacteria 

Conc Extracts (mg/ml) S.aureus E.coli S.dysentariae 
Leaf10   12.0  5.0  8.0 

  30   10.0  0.0  7.0 

  50   10.0  12.0  7.0 

  70   11.0  8.0  7.0 

Stem bark 10   6.0  0.0  6.0 

  30   8.0  0.0  9.0 

  50   7.0  0.0  9.0 

  70   9.0  0.0  10.0  

Tetracycline 

Control  10.0  10.0  14.0 

   

Table 3:  Antibacterial activity of Ethyl acetate crude extracts of Balanite aegyptiaca 

obtained against the test bacteria 

   Zone of Inhibition in (mm)/ Test Bacteria 

Conc Extracts (mg/ml) S.aureus E.coli S.dysentariae 
Leaf 10   8.0  7.0  8.0 

  30   10.0  7.0  8.0 

  50   10.0  8.0  8.0 

  70   10.0  8.0  8.0 

Stem bark 10   8.0  8.0  8.0 

  30   8.0  7.0  8.0 

  50   7.0  7.0  8.0 

  70   10.0  12.0  10.0  

Tetracycline 

Control  10.0  10.0  14.0 

    

 

Table 4:  Determination of MIC and MBC of Ethanol crude extracts of Balanite 

aegyptiaca against the test bacteria 
 

   Concentrations of extracts mg/ml    MIC    MBC 

                                                                                                                                                                Values    

mg/ml 

ExtractsTB70   35   17.5   8.75   4.375   2.1875   1.09375   0.546875   0.2734375   0.13671875     
Leaf       SA 2.1875   17 

EC   4.375    35 

 SD                                                                                                                                             4.375    

35 

Stem bark  

SA                                                                                                                                              4.375   35 

 EC  - 

 SD  4.375     35        
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Table 5:  Determination of MIC and MBC of Ethyl acetate crude extracts of Balanite 

aegyptiaca against the test bacteria 
 

    Concentrations of extracts mg/ml     MIC    

MBC 

                                                                                                                                                                Values    

mg/ml 

Extracts TB       70   35   17.5   8.75   4.375   2.1875   1.09375   0.546875   0.2734375   0.13671875 
Leaf         SA4.375   35 

 EC8.75   70 

 SD8.75   70 

Stem bark   

SA8.75   70 

  EC  4.375   35 

 SD  8.75   70        

         

Key: 

MIC = Minimum Inhibitory Concentration 

MBC = Minimum Bacteriocidal Concentration 

TB= Test bacteria 

SA = Staphylococcus aureus 

EC = Escherichia coli 

SD= Shigella dysenteriae  

- = No growth  

Mg/ml = Milligram/ml  

 

Table 6:  Effect of leave of Balanites aegyptiaca ethanol crude extract on liver function 

parameters of rats treated with acute oral doses  

 

GROUP  DOSE      PARAMETERS 

Extracts (mg/kg)  

ALT     AST   ALP      TBL DBL TP ALB GLO

 A:G 

 (u/l)    (u/l)     (u/l)      (mg/l)        (mg/l)    (g/l)  (g/l) (g/dl)  

(g/dl)  

A  0 44 186    50       0.4  0.11   79    36    43  

0.84  

B  1000 37 111    35       0.4  0.11   53    27    26       

1.04  

C  2000 58 166    56      0.6             0.20    75        36         39      

0.92  

D  3000 44 173     38         0.8      0.10    77    37     40  

0.93  

          

Key: 

ALT = Alanine aminotransferase, ALP = Alkaline phosphatase, AST = Aspartate 

aminotransferase, TP =   Total protein, ALB = Albumin, TBL = Total Bilirubin, and DBL = 

Direct Bilirubin, GLO = globulin, AG = Albumin Globulin ratio 

GROUP A = Control 

GROUP B = 1000mg/body weight 
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GROUP C = 2000mg/body weight 

GROUP D = 3000mg/body weight 

 

Discussion 

The findings of this research work on the antibacterial activity of Ethanol and Ethyl acetate 

crude extracts of Balanites aegyptiaca leaf and stem bark obtained. The Ethyl acetate crude 

extract of Balanites aegyptiaca leaf and stem bark indicated high activity against the test 

bacteria (table 3)while the ethanol crude extract of Balanites aegyptiaca stem bark shows no 

antibacterial activity against Escherichia coli. It could be possible that, the components that 

could inhibit the growth of these test bacteria have been destroyed during the extraction 

process or the concentrations employed aretoo low to inhibit the growth of Escherichia coli 

but appreciable activity of the ethanol leaf and stem bark extract was recorded against 

Staphylococcus aureus and Shigella dysentariae (table 2).   

 

The findings on the minimum inhibitory concentration (MIC) and the minimum bacteriocidal 

concentration(MBC) study of the ethanol and ethyl acetate crude extracts of Balanites 

aegyptiaca leaf and stem barks indicates that the plant parts have both bacteriostatic and 

bacteriocidal activities against the test bacteria(Staphylococcus aureus, Escherichia coli and 

Shigella dysenteriae) except for the ethanol stem bark extract that fails to show activity 

against Escherichia coli and this may be due to the concentration employed which may be 

too low to cause any significant activity. It was also observed that increase in the 

concentrations of the extracts resulted in the increase in antibacterial activities (table4 and 5). 

These findings, is in line with the findings of Doughari et al., (2007) who reported high 

significant effect of antibacterial activity at higher concentration of the extract could show 

appreciable inhibition.  It also agrees with the work of Khalid et al., (2010) whose findings 

reported the high protective activity of ethanol and ethyl acetate crude extract of Balanites 

aegyptiaca against the test bacteria at higher concentrations. 

 

The toxicity study of Balanites aegyptiaca ethanol leaf crude extract was carried out (table 6) 

and the result of the acute test did not produce any toxic effect on the test animals, such as 

death, change in body weight, and food and water consumption in liver function parameters.  

The result indicated that there is no observable difference in the test animals compared with 

the control group.  Similar observation wasmade by Hassan et al., (2005) who reported that 

this plant extracts produced no functional or structural disturbances in the liver and no 

hematological changes in Whister rats. 

 

The result from this research work has provided links for the possible use of Balanites 

aegyptiaca leaf and stem bark extracts for formulation of antimicrobial agent especially 

against the infections and disorders caused by test bacteria under study.  

 

Conclusion 

The findings from the antibacterial activity of ethanol and ethyl acetate crude extract of 

Balanites aegyptiaca leaf and stem bark against the test bacteria and MIC and MBC studies 

showthat the plant extracts is highly active against the test bacteria except for the ethanol 

stem bark that fails to show activity against Escherichia coli.  The toxicity studies conducted 

on the test animals indicated that this plant leafethanol extracts were safe for oral 

consumption.  This research work hasprovideda clue for the use of Balanites aegyptiaca for 

the formulation of pharmaceutical preparations for treatments of infection causedby the test 

bacteria. 
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