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Abstract 
Respiratory tract infections continue to be the most frequent and important cause of short term 
illnesses that compel an individual to seek medical attention both in developing and developed world. 
It is typically the first infection to occur after birth. Many bacterial species have been reported to 
develop resistance to antibiotics commonly prescribed for respiratory tract infections. Therefore, the 
need to search for natural products for remedy of this problem cannot be overemphasized. The 
methanol and aqueous extracts of Vitellaria paradoxa stem bark and root was carried out using cold 
maceration extraction method. Phytochemical screening was carried out using the standard methods. 
Agar well diffusion, agar dilution and spread plate methods were employed to determine the zone of 
inhibition, minimum inhibitory concentration, minimum bactericidal concentration and rate of kill 
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respectively. The two extracts showed broad spectrum of activity but the aqueous extract had larger 
zones of inhibition ranging from 17 mm – 23 mm and lower M.I.C and M.B.C values ranging from 
6.25 mg/ml – 12.5 mg/ml. Phytochemical screening of methanol and aqueous extracts of Vitellaria 
paradoxa stem bark and root showed the presence of phenol, alkaloid, saponins, tannins, steroids, 
triterpenes, flavonoids and carbohydrate as secondary metabolites. This study has justified the 
traditional use of Vitellaria paradoxa stem bark and root in the treatment of respiratory tract infection 
caused by bacteria. 
 
Keywords: Minimum inhibitory concentration, Minimum bactericidal concentration, 

Respiratory tract infections, Vitellaria paradoxa, Zone of inhibition. 
 
 
 
Introduction 
Antimicrobial drug resistance is a global challenge for the 21st century with the emergence 
of resistant bacterial strains worldwide (Furin et al., 2011).Respiratory tract infections impose 
a serious economic burden on the society, ranging from reduced output in workplaces to 
frequent prescription of antibiotics by physicians, even when the causative agents of 
infection is not bacteria (Jafari et al., 2009). Respiratory tract infections are among the most 
widespread and serious infection, accounting for over 50 million deaths globally each year 
(Zafar et al., 2008). In 2012, lower respiratory infections such as pneumonia and bronchitis 
were the second cause of mortality and morbidity in Sub-Saharan Africa, accounting for 
over 1 million or 11.5% of deaths in the region, while tuberculosis accounted for 2.4% 
(Siikamaki, 2015).Acute respiratory tract infection is a common cause of hospital admission 
in Nigeria, it was estimated that pneumonia accounted for 20% of deaths in children under 
the age of 5 years (Akanbi et al., 2009). The increasing prevalence of multi-drug resistant 
strains of bacteria and the recent appearance of strains with reduced susceptibility to 
antibiotics raised the specter of untreatable bacterial infections and adds urgency to the 
search for new infection-fighting strategies (Zy et al.,2005; Rojas et al., 2006).Medicinal 
properties of plants are hinged on the presence of bioactive principles such as alkaloids, 
phenols, tannins, glycosides and essential oils among others. This necessitates the continued 
screening of medicinal plants, not only to determine the scientific basis for their usage, but 
also to discover possible new active principles (Karou et al., 2006). The primary benefits of 
using plant-derived medicines are that they are relatively cheaper than synthetic 
alternatives, offering profound therapeutic benefits and more affordable treatments. Many 
of the plant materials used in traditional medicine are readily available in rural areas and 
this has made traditional system of medicine relatively cheaper than modern medicine. 
Many works have been carried out with the aim of knowing the different antimicrobial and 
phytochemical constituents of medicinal plants and using them for the treatment of 
microbial infections as possible alternatives to antibiotics and other chemotherapeutic agents 
to which many infectious microorganisms have become resistant (Isaiah, 2016). 
 
Vitellaria paradoxa commonly Shea butter tree (Sapotaceae); is the onlyspecies in the genus 
indigenous to Africa (Lovett and Hag, 2000). The Shea tree fruit consist of a thin tart 
nutritious pulp that surrounds a relatively large oil-rich seed from which Shea butter is 
extracted. The importance of the Shea nut is second to the numerous benefits of shea butter 
derived from it (Akihisa et al., 2010). The sweet pulp is consumed locally when ripened 
because it is a rich source of sugars, calcium, iron, potassium, magnesium and phosphorus 
(Maranz et al., 2004). The major constituent of the pulp is vitamin C, which is required as an 
essential nutrient in both humans and animals (Niji and Onajobi, 2002). 
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The plant species (Vitellaria) is easily distinguished by its very long leaf stalks, more widely 
spaced nerves and abundant white latex when slashed and in the petiole. Shea-butter is the 
fat extracted from the kernel of this plant. It is becoming increasingly popular as a 
component of cosmetic formulation in addition to its long standing use as a cocoa butter 
substitute in the chocolate industry (Hall et al, 1996).Collinson and Zewdie-Bosuener (1999) 
and Bauer and Moll (1942) variously reported works on this plant which focused essentially 
on the fruit, kernel, seed and the fat from the seed. Nothing was reported on the 
antibacterial studies on stem bark and root of the plant and this opened up our research on 
the study. 
 
Materials and Methods 
Collection and Identification ofPlant Materials 

 
The root and stem of Vitellariaparadoxawere collected from local farm in May, 2018 at Takwasa Village, Babura 
Local Government Area, Jigawa state. The plant was identified and authenticated in the Herbarium of Plant 
Biology Department, Bayero University, Kano and was compared with a voucher specimen number BUKHAN 
32. 

 
Preparation of Plant extracts 
Fifty grams (50g) each of the powdered stem bark and roots were added to 500ml of 
methanol and distilled water. Each was allowed to stand for 3days at room temperature (28 
±2ºC), with agitation at intervals. Each extract was sieved through a muslin cloth, filtered 
through a Whatman (no.1) filter paper, poured unto a clean evaporating dish and placed on 
a water bath at 50oC until all the solvent evaporated. 
 
Qualitative Phytochemical screening of Aqueous and Methanolic extract of Vitellaria 
paradoxa Stem Barkand Roots 
The plant extract was subjected to phytochemical screening in order to identify the 
phytochemical constituents of the plant using the method of Evans(2009) described below: 
 
Tests for carbohydrates  
Molish’s (General) Test for Carbohydrates: About 1 ml of Molish’s reagent was added to 1 
ml of the filtrate in a test tube. Followed by 1 ml of concentrated sulphuric acid. A reddish 
colour at the interfacial ring indicates the presence of carbohydrate. 
 
Tests for Saponins 
Frothing test: About 10ml of distilled water was added to a portion of the extract and was 
shaken vigorously for 30seconds. The tube was allowed to stand in a vertical position and 
was observed for 30mins. A honeycomb froth that persists for 10-15mins indicates presence 
of saponin.  
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Test for Flavonoids  
Shinoda Test: A portion of the extract was dissolved in 1-2ml of 50% methanol in the heat 
metallic magnesium chips and few drops of concentrated hydrochloric acid were added. 
Appearance of red color indicated presence of flavonoids.  
 
Test for Alkaloid  
Wagner’s Test: Few drops of Wagner’s reagents were added to a portion of the extract, 
whitish precipitate indicated the presence of alkaloid. 
 
Test for Steroid and Triterpenes  
Liebermann-Burchard’s test: To a portion of the extract, equal volume of acetic acid 
anhydride was added and mixed gently. 1ml of concentrated sulphuric acid was added 
down the side of the test tube to form a lower layer. A colour change observed immediately 
and later indicates the presence of steroid and triterpenes. Red, pink or purple colour 
indicates the presence of Triterpenes while blue or blue green indicates steroids. 
 
Test for Cardiac Glycoside  
Kella-killiani’s test: A portion of the extract was dissolved in 1ml of glacial acetic acid 
containing traces of ferric chloride solution. This was then transferred into a dry test tube 
and 1ml of concentrated sulphuric acid was added down the side of the test tube to form a 
lower layer at the bottom. Observed carefully at the interphase for purple-brown ring, this 
indicates the presence of deoxy sugars and pale green colour in the upper acetic acid layer 
indicates the presence of cardiac glycosides. 
 
Test for Tannins  
Ferric chloride test: About 3-5 drops of ferric chloride was added to the portion of the 
extract. A greenish black precipitate indicates presence of condensed tannins while 
hydrolysable tannins give a blue or brownish blue precipitate. 
 
Test for Anthraquinones  
Borntrager’s test: To a portion of the extract in a dry test tube, 5ml of chloroform was added 
and shaken for at least 5mins. This was filtered and the filtrate shaken with equal volume of 
10% ammonium solution, bright pink colour in the aqueous upper layer indicates the 
presence of free anthraquinones 
 
Preparation of Extract Concentration  
This was carried out according to the method described by Srinivasan et al., (2009). Stock 
solution of the plant extracts were prepared by adding 0.1g of each crude plant extract in 
1ml dimethyl sulphuroxide (DMSO). From each of the stock solutions, 100mg/ml, 50mg/ml, 
25mg/ml and 12.5mg/ml concentrations were prepared using two-fold serial dilution 
method. These concentrations were labelled and kept in bijou bottles for subsequent use. 
 
Collection ofClinical Specimen. 
The consent of patients that presented with upper and lower respiratory tract infections 
were sought before taking the specimens. Twenty (20) consecutive, non-duplicate specimens 
made up of Throat swabs (10), Ear swabs (5) and Sputum (5) were collected in the  General 
out Patient (GOP) clinic of the Murtala Muhammad Specialist Hospital, Kano State. 
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Isolation of Bacteria Species  
The specimens were cultured on sterile blood agar, chocolate agar and mac-conkey agar 
plates at 37°C for 24 h in an incubator. Discrete colonies were picked based on their 
morphology and further sub-cultured on blood agar and chocolate agar to obtain pure 
strains. The isolated colonies were gram stained and based on their gram reactions were 
inoculated on different selective media; mannitol salt agar, cetrimide agar, eosin methylene 
blue agar. Different biochemical tests were conducted (catalase test, coagulase test, oxidase 
test. All the isolates that grew on selected agar media were then placed on nutrient agar and 
chocolate agar slants and maintained in a refrigerator at 4°C (Cheesbrough, 2006). 
 
Identification and Characterization of Test Organism using Rapid Test Kits 
Identification and characterization of the bacteria was carried out using Microgen 
Identification Kit (XYZ).The test was performed according to the manufacturer‘s 
specifications (API biomerieux). It was performed by adding saline suspension of the test 
organisms to each of the wells and appropriate wells (1, 2, 3 and 9) were overlaid with sterile 
paraffin oil. After overnight incubation (18-24 hours) at 37°C, suitable reagents (such as 
Nitrate A and B, Kovacs, Typtophan deaminase (TDA), Voges-proskauer (VPI and II) were 
added to wells 8, 10 and 12 for additional tests and colour changes of the different tests 
recorded. The results were converted into four to eight digits codes depending on the 
organisms being tested and interpreted using the Microgen Identification Software Package 
(MID-60) (Sylvester, 2016). 
 
Preparation of Turbidity Standard  
McFarland standard is used as a reference to adjust the turbidity of microbial suspension so 
that the number of bacteria will be within a given range. Firstly, BaCl2(1% w/v) and 
H2SO4(1%v/v ) were prepared by dissolving 1g of BaCl2 in 100ml of sterile distilled water 
and 1ml of concentrated H2S04 in 99ml of sterile distilled water respectively to serve as stock 
solutions for the preparation of the McFarland standard. From the stock solutions, scale was 
prepared by adding 9.95ml of (1%v/v) H2S04 to 0.05ml of (1% w/v) BaSO4 whose density is 
equivalent to 1.5×108 CFU/ml approximate cell density of bacteria. The barium sulphate 
suspension in 6ml aliquots were transferred in to screw-cap tubes, tightly sealed, and stored 
at room temperature in order to prevent loss by evaporation. This was subsequently used 
for comparison with the turbidity of the bacterial and fungal inoculum (Cheesbrough, 2010). 
 
Standardization of the Inoculum. 
Using inoculum loop, enough material from an over-night culture of the test organism was 
transferred in to a test tube containing normal saline until the turbidity of the suspension 
matched the turbidity of the 0.5 McFarland Standard as described by the National 
committee for clinical laboratory standard (NCCLS, 2008). 
 
Susceptibility Test of Clinical isolates to Plant extracts. 
The antimicrobial activity of Vitellaria paradoxacrude extracts (Methanol and aqueous) 
against the test organisms was evaluated using agar well diffusion method of susceptibility 
test (Srinivasan et. al., 2009). Mueller-Hinton agar was inoculated with 0.1ml of standardized 
inoculum of each bacterium (in triplicates) using 0.1ml pipette and spread uniformly with 
sterile swab sticks. Wells of 6mm size were made with sterile cork borer into the inoculated 
agar plates. Using micropipette, 0.1ml volume of the various concentrations; 100mg/ml, 
50mg/ml, 25mg/ml and 12.5mg/ml each of the crude extracts were dispensed into wells of 
inoculated plates. The prepared plates were then left at room temperature for10minutes, 
allowing the diffusion of the extracts into the incubation at 37 ºC for 24 hrs. The diameter of 
inhibition zones (DIZ) were measured and expressed in millimetres after incubation. The 
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mean values of the diameter of inhibition zones were calculated to the nearest whole 
number. DMSO was used as negative control. Commercially available standard antibiotic, 
amoxicillin/clavulanic acid was used as positive control parallel with the extracts 
(Srinivasan et. al., 2009). 
 
Determination of Minimum Inhibitory Concentration (MIC)  
The MIC was evaluated on plant extracts which showed activity on any bacteria organism. 
The method used was the tube dilution method (Adesokan  et al., 2007).The plant extracts 
were serially diluted from the solutions of 50 mg/ml to obtained varying concentration .The 
concentrations were; 25 mg/ml, 12.5 mg/ml, 6.25mg/ml, and 3.125 mg/ml. doubling 
dilutions of the extract were incorporated in Muller Hinton broth (Oxoid, UK) and then 
inoculated with 0.1ml each of standardized suspension of the test organisms into the various 
test tube containing varying concentrations and another set of test tubes containing only 
Mueller Hinton broth were used as negative control, another test tube containing Mueller 
Hinton broth and test organisms were used as positive control. All the test tubes and 
controls were then incubated at 37oCfor 24hrs. After incubation period, the presence or 
absence of growth on each tube. A loop full from each tube was further sub cultured on 
nutrient agar to confirm whether the bacterial growth was inhibited. Growth of bacteria on 
solid media indicated that particular concentration of the extract was unable to inhibit the 
bacteria. The lowest concentration of extract showing no growth indicated the amount of 
extract in grams per milliliter to which the organism is susceptible. This was the minimum 
inhibitory concentration (MIC). 
 
Determination of Minimum Bactericidal Concentration 
The MBC was determined by collecting 1ml of broth culture from the tubes used for the MIC 
determination and subculturing into fresh solid nutrient agar plates. The plates were 
incubated at 37 0C for 24 h. The least concentration that did not show any growth after 
incubation was regarded as the MBC (Adesokan  et al., 2007). 
 
Results  
The percentage yield of different extracts (Table 1) showed aqueous had the highest yield 
(12.4 % and 14.4 %) in both stem bark and root respectively. 
 
Table 1:. Physical Properties of Vitellaria paradoxa Stem bark and Root extracts 
Properties Aqueous Methanol 

Stem bark Root Stem bark Root 
Weight of plant material (g) 50 50 50 50 

Weight of extract (g) 6.2 7.2 5.2 5.9 

Percentage yield (%) 12.4 14.4 10.4 11.8 

Colour of extract Brownish Brownish Dark Brown Dark Brown 

Texture of extract Gummy Gummy Gummy Gummy 

 
Alkaloid, flavonoids, saponins, tannins, steroids, triterpenes, carbohydrate and phenols 
werendetected in both aqueous and methanol extracts while anthraquinones was absent in 
all the extracts. Cardiac glycoside was detected in both aqueous and methanolic root extract 
but absent in the stem bark extract. 
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Table 2: Qualitative Phytochemical screening of Vitellaria paradoxa Stem bark and Root 
extracts 
Constituents Aqueous Methanol 

Stem bark Root Stem bark Root 
Alkaloid + + + + 
Flavonoid + + + + 
Saponins + + + + 
Cardiac glycoside - + - + 
Tannins + + + + 
Steroid + + + + 
Triterpenes + + + + 
Phenol + + + + 
Anthraquinones - - - - 
Carbohydrate + + + + 

 
Table 3 shows the results of the antimicrobial screening of different concentrations of the 
extracts on the following isolates: Streptococcus spp., Staphylococcus aureus, Escherichia coli, P. 
aeruginosa and K. pneumoniae  for methanol extract of the stem bark of Vitellaria paradoxa. The 
results showed that increase in concentration of extracts increased the zone of growth 
inhibition of the microorganism. A broad spectrum antibiotic (amoxicillin/clavulanic acid) 
was used as standard drugs against the cultured organism. The outcome of the antibacterial 
activity result indicated that, P. aeruginosa and Streptococcus spp. showed higher zone of 
inhibition (19 mm) each followed by K. pneumoniae) at a concentration of 100 mg/ml. 
 
Table 3: Antibacterial activity of Vitellaria paradoxa Stem bark Methanolic extract 
Bacterial 
isolates 

Diameter Zone of Inhibition(mm) MIC MBC 

100mg/ml 50mg/ml 25mg/ml 12.5mg/ml DMSO AMC   
K. pneumoniae 18 16 13 11 06 30 6.25 12.5 
E. coli 15 13 11 09 06 31 12.5 25 
Streptococcusspp 19 17 14 11 06 28 6.25 12.5 
S. aureus 16 14 11 10 06 34 6.25 12.5 
P. aeruginosa 19 17 14 11 06 30 6.25 12.5 

Key:AMC= amoxicillin/clavulanic acid, DMSO= Dimethyl sulphoxide 

 
The outcome of the antibacterial activity result indicated that, P. aeruginosa and Streptococcus 
spp. showed higher zone of inhibition (21 mm) each followed by K. pneumoniae(20 mm) at a 
concentration of 100 mg/ml. 
 
Table 4. Antibacterial activity of Aqueous extract of Vitellaria paradoxa Stem bark 
Bacterial 
isolates 

Diameter Zone of Inhibition(mm) MIC MBC 

100mg/ml 50mg/ml 25mg/ml 12.5mg/ml DMSO AMC   
K. pneumoniae 20 18 15 13 06 30 6.25 12.5 
E. coli 17 15 13 10 06 31 6.25 25 
Streptococcusspp 21 19 15 12 06 28 6.25 12.5 
S. aureus 17 15 13 11 06 34 6.25 12.5 
P. aeruginosa 21 18 16 13 06 30 6.25 12.5 

Key: AMC= amoxicillin/clavulanic acid, DMSO= Dimethyl sulphoxide 

 
The antibacterial activity result indicated that Streptococcus spp. showed higher zone of 
inhibition (21 mm) each followed by P. aeruginosa (20 mm) and K. pneumoniae (19 mm) at a 
concentration of 100 mg/ml. The minimum inhibitory concentration (MIC) and minimum 
bactericidal concentration (MBC) of methanol extract on Vitellaria paradoxa root revealed an 
MIC and MBC of 6.25 mg/ml and 12.5 mg/ml on Streptococcus spp., Staphylococcus aureus, P. 
aeruginosa and K. pneumonia respectively while Escherichia coli revealed MIC and MBC of 12.5 
mg/ml and 25 mg/ml. 
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Table 5. Antibacterial activity of Methanolic extract of Vitellaria paradoxa Root 
Bacterial 
isolates 

Diameter Zone of Inhibition(mm) MIC MBC 

100mg/ml 50mg/ml 25mg/ml 12.5mg/ml DMSO AMC   
K. pneumoniae 19 17 14 11 06 30 6.25 12.5 
E. coli 17 15 13 10 06 31 12.5 25 
Streptococcusspp 21 17 15 12 06 28 6.25 12.5 
S. aureus 16 14 12 10 06 34 6.25 12.5 
P. aeruginosa 20 17 15 12 06 30 6.25 12.5 

 

The antibacterial activity result indicated that Streptococcus spp. showed higher zone of 
inhibition (23 mm) each followed by P. aeruginosa (22 mm) and K. pneumoniae (20 mm) at a 
concentration of 100 mg/ml. The minimum inhibitory concentration (MIC) and minimum 
bactericidal concentration (MBC) of methanol extract on Vitellaria paradoxa root revealed an 
MIC and MBC of 6.25 mg/ml and 12.5 mg/ml on Streptococcus spp., Staphylococcus aureus,  
Escherichia coli, P. aeruginosa and K. pneumoniae. 
 
Table 6. Antibacterial activity of Aqueous extract of Vitellaria paradoxa Root 
Bacterial 
isolates 

Diameter Zone of Inhibition(mm) MIC MBC 

100mg/ml 50mg/ml 25mg/ml 12.5mg/ml DMSO AMC   
K. pneumoniae 20 17 14 11 06 30 6.25 12.5 
E. coli 19 16 13 10 06 31 6.25 12.5 
StreptococcusSpp 23 17 15 12 06 28 6.25 12.5 
S. aureus 18 15 12 10 06 34 6.25 12.5 
P. aeruginosa 22 17 15 12 06 30 6.25 12.5 

 
The polarity of the solvent (water) used in extracting the aqueous extract which allowed it to 
draw more constituents than ethanol extract, could have been the reason why the former 
had more yield than the latter. The choice of the method of extraction (Cold maceration) was 
due to the fact that it is similar with the extraction method by the traditional herbalist. . 
Aqueous has the highest yield (12.4 % and 14.4 %) in both stem bark and root respectively.  
This is specially credited to the ability of highly polar solvents to extract most of the 
phytochemical constituents present in plant materials (Kokate et al., 2003).This is because 
water is a universal solvent that has high polarity and is able to extract more phytochemical 
constituents than methanol and ethanol that has less polarity. This verified why water is 
mostly used as solvent by traditional medical practitioner and individuals in preparation of 
dosage forms (Ajazuddin and Shailendra, 2010).  
 
The inhibitory results showed that the aqueous extract had more activity than the methanol 
extract. The degree of activity varied with the isolates and the extracts. This variation of 
activity could be due to the differences in the solubility of the secondary metabolite in the 
different solvents used and also the structural or morphological variability of the tested 
isolates thus, larger zones of inhibition were produced by the susceptible organisms than the 
resistant ones. It could also be due to the polarity of the solvents, water been more polar 
dissolve more of the secondary metabolites. This result is different from the work of 
Adeshina et al., (2012) which showed that the ethyl acetate fraction (non-polar solvent) of 
methanol extract of A. cordifolia leaf was relatively more active than the aqueous fraction 
(polar solvent) against type isolates of E. coli, S. aureus, P. aeruginosa and Candida albicans. 
The observed differences might be as a result of variation of plants location and method of 
extraction. The result is similar to the findings of Mohammed et al.(2012) who reported that 
water extract of Alchornea cordifolia exerted highest activity against S. aureus isolated from 
wound samples in Aminu Kano Teaching Hospital in Kano, Nigeria more than the methanol 
extract. The work of Gatsing et al.(2010) in Cameroon who showed that the aqueous leaf 
extract of A. cordifoliawas more active than the methanol and ethanol extracts against E. coli, 
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P. aeruginosa, K. pneumoniae and S. aureus. The result is also in line with the work of Osumah 
et al. (2012) which showed that the aqueous root extract of A. cordifoliahad more activity than 
the ethanol extract against E. coli, P. aeruginosa, S. aureus and S. typhi isolated from fecal 
material and wounds. The zone of inhibition showed a concentration dependent result and 
the result also showed that the zone of inhibition values of the extracts was far less than that 
of the positive control amoxicillin/clavulanic acid. This might be attributed to the fact that 
conventional antibiotics are usually prepared from synthetic materials by means of 
reproducible manufacturing techniques and procedures, while herbal medicinal plant 
products are still crude, prepared from plant and animal origins and are subjected to 
contamination and deterioration most of the time (Mahmood and Ameh, 2007). 
 
The M.I.C and M.B.C values were generally lower for the aqueous extract against the test 
isolates compared to those of the methanol extract of Vitellaria paradoxa stem bark and root 
against E. coli. E. coli was more susceptible to the extracts especially the aqueous extract 
which showed lowest M.I.C and M.B.C values of 6.25 mg/ml and 12.5 mg/ml respectively. 
This is of great importance as it has been reported that this organism has developed 
resistance to many antibiotics, which sometimes makes its clinical management difficult 
(Adewunmi et al., 2001). This result agrees with the work of Osumah  et al.(2012) who 
showed that the root and stem bark extracts and fractions of A. cordifolia had more activity 
against S. aureus isolated from fecal and wound samples in Ahmadu Bello University 
Teaching Hospital Zaria. The differences in the susceptibilities of the isolates to the plant 
extracts can be related to the cell wall composition of the organisms. Gram – positive 
bacteria have cell wall composed of peptidoglycan with techoic acid in between, therefore 
they are more susceptible than Gram – negative bacteria that have their cell wall surrounded 
by bi-lipid layers of Gram-negative lipopolysaccharides and lipoproteins, which prevent 
ready penetration of antibiotics through their cell wall (Osumah et al., 2012) 
 
Preliminary phytochemical screening of the extracts of Vitellaria paradoxa revealed the 
presence of some phytochemicals such as carbohydrate, alkaloids, tannins, flavonoids, 
phenols, saponins, steroids and triterpenes while anthraquinones was absent. Many 
researchers have reported the presence of secondary metabolites in Vitellaria paradoxa, these 
secondary metabolites are generally found as components of plants (Ogungbamila and 
Samuelsson, 1990). The secondary metabolites reported by several researchers possessed 
appreciable inhibitory activities against various organisms (Cushine and Lamd, 2005).These 
secondary metabolites might be responsible for the antibacterial activity of Vitellaria paradoxa 
and they exert their antimicrobial activities through different mechanisms. Phenols are 
generally protoplasmic poisons toxic to all types of cells. Precipitation of proteins occurs 
with high concentration of phenol, while at low concentrations it denatures proteins without 
coagulating them. It freely to penetrate the tissue because of its denaturing activity 
(Adeshina et al., 2012). Flavonoids on the other hand have been reported to be synthesized 
by plants in response to microbial infection, hence they exhibit antibacterial activities 
(Kujumgiev et al., 1999). The presence of flavonoids suggest that it can be used as 
antispasmodic and antioxidant, and confirms the reason for the use of the plant in the 
treatment of spasmodic bronchitis and other microbial infections. Crude, pure and isolated 
alkaloids and their synthetic derivatives have been used as analgesic, antispasmodic and 
bactericidal agents (Okwu and Okwu, 2004). Flavonoids have been shown to provide 
antibacterial, anti- inflammatory, antiallergic, antimutagenic, antiviral, antineoplastic, anti-
thrombotic and vasodilatory activity (Alan and Miller, 1996). Flavonoid also has immense 
antioxidant and anti-inflammatory activity because of its ability to scavenge hydroxyl 
radicals, super oxide anions and lipid peroxy radicals (Okwu, 2004; Okwu and Josiah, 2006). 
Tannins have been used in the treatment of wounds especially those emanating from 
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varicose ulcers and hemorrhoids (Njoku and Akumufula, 2007) and is able to stop bleeding 
during circumcision (Edeoga et al., 2005). The phytochemical constituents especially the 
secondary metabolites could be useful as guide to chemotaxonomic markers (Jonathan and 
Tom, 2008) that will aid in chemo taxonomical classification system and further phylogenetic 
studies in Sapotaceae family. 
 
Conclusion 
The aqueous and methanol stem bark and root extracts of Vitellaria paradoxawas found to 
possess antibacterial activity against S. aureus, E. coli, P. aeruginosa, K. pneumoniae and Strep. 
sp. isolated from the specimens of patients with respiratory tract infection. The extracts 
alsohave some secondary metabolites namely alkaloids, tannins, flavonoids, phenols and 
saponins. These contribute to the effect of the plant 
 
 
References 
Adeshina, G.O., Kunle, O. F.,Onaolapo, J.A., Ehinmidu J.O., Odama L.E. (2012) Antibacterial 

Activity of Aqueous and Ethyl Acetate sub-fractions of Alchorneacordifolialeaf. 
European Journal of Medicinal plants. 2 (1): 31-41. 

Adesokan, A. A., Akanji, M. A. and Yakubu, M. T. (2007). Antibacterial potentials of 
aqueous extract of Enantiachlorantha stem bark. African Journal of Biotechnology, 6(22). 
112-119. 

Adewunmi, C. O., Agbedahunsi, J. M., Adebajo, A. C., Aladesanmi, A. J., Murphy, N. and 
Wando, J. (2001). Ethno-veterinary medicine: Screening of Nigerian medicinal plants 
for trypanocidal properties. Journal of Ethnopharmacology. 77: 19-14. 

Ajazuddin, N. and Shailendra, S. (2010). Evaluation of Physicochemical and Phytochemical 
Properties of Safoof-E-sana, a Unanipolyherbal Formulation. Journal of Pharmacognosy 
Research, 2(5): 318-322. 

Akihisa, T., Kojima, N., Kikuchi, T., Yasukawa, K., Tokuda, H., Masters, E.T., Manosroi, A., 
Manosroi, J. (2010). Anti-inflammatory and Chemopreventive effects of triterpenes 
cinnamates and acetates from Shea fat. Journal of Oleo Sciences. 2010;59(6):273-280. 

Alan, L. and Miller, N.D. (1996). Antioxidant Flavonoids: Structure, Function and Clinical 
Usage. Alternative Mededicine Rev., 1: 103-111. 

Cushine, T. P. T. and Lamb, A. J. (2005). Antimicrobial activity of flavonoids. International 
Journal of Antimicrobial Agents. 26(5): 343-356. 

Edeoga, H.O., Okwu, D.E. and Mbaebie, B.O. (2005). Phytochemical constituents of some 
Nigerian Medicinal plants. African Journal of Biotechnology, 4: 685-688. 

Evans, W. C. (2009).Trease and Evans pharmacognosy’‟, 16th edition, W. B. Saunders Ltd., 
London, 10 – 11. 

Furin, J., Gegia, M., Mitnick, C. (2011). Eliminating the category II retreatment regime from 
National tuberculosis progamme: The Georgian experience Bulletin of the World Health 
Organiztion. Article ID: BLT.11.092320. 

Gatsing, D., Nkeugouap, F. N. C., Nji-Nkah, F. B., Kuiate, J. R., Tchouanguep, M. F. (2010). 
Antibacterial activity, Bioavailability and Acute toxicity evaluation of the Leaf 
extracts of Alchorneacordifolia(Euphorbiaceae). International Journal of Pharmacology. 
1811 – 7775. 

Isaiah, Y.(2016). Antibacterial activity of the Leaf of Alchornea cordifolia isolates from 
patients with Respiratory Tract Infection in Ahmadu Bello University Teaching 
Hospital, Zaria, M.Sc. Thesis Submitted to Department of Pharmaceutics and 
Pharmaceutical Microbiology, Ahmdu Bello University, Zaria – Nigeria, 4.  



Phytochemical and Antibacterial Activities of Vitellaria paradoxa Stem Bark and Root Extracts against Some 
Clinical Isolates of Respiratory Tract Infections 

 

Namadina, M.M, et al, DUJOPAS 6 (4): 139-149, 2020                                                                              149 

 

Jafari, N. J., Ranjbar, R., Haghi-Ashtiani, M. T., Abedini, M., Izadi, M. (2009). The Study of 
Prevalence and Antimicrobial susceptibility of Tracheal Bacterial strains isolated 
from Paediatric patients. Pakistan Journal of Biomedical sciences.12(5): 455-458. 

Jonathan, G. and Tom J. M. (2008).Secondary metabolites and the higher classification of 
angiosperms. Dept of Botany, Univ. of Texas, Austin, TX 78712, USA. Nordic Journal 
of Botany 3(1):5 - 34. 

Kokate, C. K., Purohit, A. P and Gokhale, S. B (2003). Pharmacognosy 8th Edn, 
NiralliParakashan, Pp. 16-27, 115-125. 

Kujumgiev, A., Tsvetkoval, S., Bankova, V., Christo, R. and Popov, S. (1999). Antibacterial, 
antifungal and antiviral activity of Propolis geography origin. Journal of 
Ethnopharmacology.4(4): 35-40. 

Lovett, P., Hag, N (2000). Evidence for a tropic selection of the Shea nut tree (Vitellaria 
paradoxa). Agro-forestry Systems. 48:293-304. 

Mahmood, A., Ameh, J. M. (2007). In-vitro antibacterial activity of Parkiabiglobosa(Jacq) root, 
bark extract against some microorganisms associated with Urinary tract infections. 
African Journal of Biotechnology. 6, 195-200. 

Maranz, S., Kpikpi, W., Wasman, Z., Champaqne, B. (2004). Nutritional values and 
indigenous preferences for Shea fruit (Vitellaria paradoxa) in African Agroforestry 
park lands. Journal of Economic Botany.58(4):588-600. 

Mohammed, A., Adeshina, G. O., Ibrahim, Y. K. E. (2012). Incidence of wound infections in a 
teaching hospital in Kano and susceptibility of the bacteria isolates to 
Alchorneacordifolialeaf extracts. M.sc Research Dissertation 
(Unpublished).Department of Pharmaceutics/ Pharmaceutical Microbiology Library. 
Ahmadu Bello University, Zaria. 

Niji, F.F., Onajobi, F. (2002). The vitamin C contents of some tropical fruits challenges to 
organic farming and sustainable land use in the tropics and sub tropics. Book of 
Abstracts University of Benin Institute of Animal Nutrition. 3:273. 

Njoku, P.C. and Akumufula, M.I. (2007).Phytochemical and nutrient evaluation of 
spondiasmombi Leave. Pakistani Journal of Nutrition, 6(6):613-615. 

Ogungbamila, F.O. and Samuelsson, G. (1990): Smooth Muscle Relaxing Flavonoids from 
Alchorneacordifolia. Acta, Pharma Nordica2 (6):421-422. 

Okwu, D.E and Josiah, C. (2006). Evaluation of the chemical composition of two Nigerian 
medicinal plants. African Journal of Biotechnology, 5(4):357-361. 

Okwu, D.E. (2004). Phytochemicals and vitamin content of indigenous spices of 
Southeastern Nigeria. Journal of Sustain. Agricultural Environment, 6(1):30- 37. 

Okwu, D.E. and Okwu, M.E. (2004).Chemical composition of Spondiasmombinlinn plant 
parts. Journal of Sustain. Agricultural Environment, 6(2):140-147. 

Osumah, R. O., Adeshina, G. O., Ehinmidu, J. O. (2012). Phytochemical and antibacterial 
studies of the stem bark and root of Alchorneacordifolia(Euphorbiaceae). M.sc 
Research Dissertation (Unpublished).Department of Pharmaceutics/ Pharmaceutical 
Microbiology Library. Ahmadu Bello University, Zaria. Pp: 58-66. 

Siikamaki, H. (2015). Health problems of finish travelers focus on infections. 
 
 


