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Abstract 

The aim of this study was to evaluate the antimicrobial potential and phytochemical screening of Moringa oleifera leave 
extract as folkloric medicinal alternative. The phytochemical screening result revealed the presence of Alkanoids, 
Saponins, Fats & oil, Terpenoids and Tanin in all the solvents used for the study. Agar-disc diffusion method were used 
to determine the antimicrobial activities of the Moringa oleifera extracts on microorganisms. Maximum activities of 
inhibition were recorded on Ethyl acetate (50mg/ml) against Pseudomonas auroginusa, moderarate activities against 
Escherichia coli. Likewise 50mg/ml of Haxane extract show weak activities on Pseudomonas aeruginosa, moderate in 
both Staphalococcus aureus and Escherichia coli. Whereas 50mg/ml of Methanol show moderate activity on 
Pseudomonas aeruginosa, Staphalococcus aureus and weak activities on Escherichia coli respectively. The research 
revealed that Moringa oleifera bioactive components would be a safer alternative for curative and preventive emerging 
folkloric medicinal plant for treatment of bacterial ailments in Maiduguri, Borno state, Nigeria. 

Keywords: Phytochemical Screening; Antimicrobial Potential; Moringa oleifera; An Emerging Folkloric; Medicinal 
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1. Introduction

Moringa oleifera L. well known as “horse radish’’ or Zogole tree by the traditional medicine practitioners in Nigeria. 
Recent literatures indicated that the genus Moringa consist of about fourteen species which wide spread worldwide [1]. 
According to Diana Meireles [2]; Zongo [3]; Valdez-Solana et al. [4] Gopalakrishnan [5]; Debajyoti et al. [6] Moringa 
oleifera is widely used as a source of nutritional supplement and traditional medicine in developing countries in Africa 
like Nigeria. Since time immemorial medicinal plants served as potential source of first information of phytochemical 
constituent, bioactive ingredient and reservoirs for subsequent for the production of chemotherapy drugs for human 
and animal use [7]. The medicinal properties of Moringa oleifera could be attributed to the presence of antioxidant, 
antimicrobial and antipyretic effects of the phytochemicals and bioactive ingredients of the plant extracts. The presence 
of phytochemical and bioactive ingredients such as tannins, flavonoids, Saponins etc [8]. The recent advancement in 
technological and scientific research on plant components has tremendously increased the use of medicinal plants such 
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as Moringa oleifera as mean of remedy of enormous ailment of animal and humans [9]. Moringa oleifera which belong 
to the family moringaceae is widely present in most African countries due to its nutritional and medicinal importance, 
populace in this region cultivated it widely in their backyard for immediate use [10]. According to Bharali et al, [11] the 
crude leave extract of Moringa oleifera has been proven to reduce tumors in experimental animals. Further research is 
highly recommended since antimicrobials of plant sources has shown therapeutic ability in the treatment of most 
infectious diseases in the study area.  

2. Material and methods 

2.1. Sample collection 

The crude leaves of Moringa oleifera were collected from University of Maiduguri quarters. The plant was identified 
accordingly using the key to taxa in the library.  

2.2. Determination of antimicrobial activity 

The test organisms (Staphalococcus aureus, Pseudomonas aeruginosa, and E. coli, were obtained from the microbiology 
laboratory. The following selective agar media were used for the antimicrobial test: Baird-Parker (S. aureus), Cetrimide 
(P. aeruginosa), McConkey (E. coli), 

2.3. Preparation of crude leaf extract 

The collected leaves were chopped into small pieces and coarsely grounded into powdered with suitable homogenizer. 
The powdered extract was collected and run for successive extraction with various organic solvents by using Soxhlet 
extraction method [12]. The extracts were collected and distilled off on a water bath at atmosphere pressure. The 
extracts obtained were subjected to phytochemical assay and antimicrobial activities were monitored. 

2.4. Phytochemical Screening   

Phytochemical screening of the crude leaf extract of Moringa oleifera were assessed for the presence or absence of 
secondary metabolites such as flavonoids, steroidal compounds, phenolic compounds as described by Sood et al. [13] 
and Chhetri et al. [14] with little modifications. 

2.5. Test for Alkaloids  

Detection of alkaloids from crude leaf extracts of Moringa oleifera: The extract was dissolved in dilute hydrochloric acid 
and solution was clarified by filtration. Mayer’s test was conducted by treating filtrate with Mayer’s reagent (potassium 
mercuric loidide). The presence of alkaloids was determined by formation of a yellow precipitate, followed by Wagner’s 
test which indicated the presence of alkanoid by production of brown/reddish precipitate as described by Benisheikh 
et.al [15]; Siddiqui and Ali, [16]. 

2.6. Detection of phenols from crude leaf extracts of Moringa oleifera 

Ferric chloride test was carried out to determine the presence of phenol. Three drop of 1% ferric chloride and potassium 
ferocynide was added. The presence phenol was determine by formation of bluish-green colour, whereas little quantity 
of methanol extract was dissolved in water and few crystal of ferric sulphate was added to the mixture to determine 
presence of phenol by production of dark-violet coloration [17];[18]. 

2.7. Detection of fatty acids 

The Moringa oleifera leave extract was mixed with 5 ml of ether and allow for evaporation on filter paper to dry. The 
appearance of transparence on the filter paper indicates the presence of fatty acids as described by Siddiqui and Ali, 
[19] 

2.8. Detection of Saponin 

For the detection of saponin foam test was conducted by using 50mg of dry powder diluted with distilled water. After 
vigorous shaken of the suspension for about 15 minutes a layer of thick foam was formed indicating the presence of 
Saponin in the extract [20]. 

2.9. Antimicrobial Assay 
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The antimicrobial properties of the extracts were determined using the agar-disc diffusion method.  

3. Results and Discussion 

The preliminary screening of phytochemical compounds of Moringa oleifera served as the mean for the evaluation of 
potential antimicrobial activity of crude leave using Hexane, Chloroform, ethyl acetate and Methanol (Table 1). Higher 
activity was recorded in Hexane leave extract when tested for the presence of Alkanoids, tanins, phenol, saponins, 
terpenoids and lipids, fats and oils, this is in analogy with recent study by Malliga Elangovan et al, [21] while in Methanol 
leave extracts Saponins, Tanins & phenol and lipids,fats & oil were in higher concentration, followed by Terpenoids 
present at moderate concentrations. Whereas moderate concentration was recorded in Terpenoids and not present in 
Alkanoid, Saponins and lipids, fats & oil using chloroform solvent. Likewise alkanoids, saponins, Lipids, fats & oil, 
Terpenoids and Tanins & phenol using Ethyl acetate solvents not present at all. The data on phytoconstituents using 
bioassay different parts of plants are as shown in Table. 2 below. The results revealed that higher concentration of 
alkanoids, flavonoids, fatty acids using mayer’s reagents, ferric chloride and fats by dropping mixture of ether on filter 
paper and moderate concentration of Saponins were obtained by formation of thick form on seeds extracts. Likewise 
moderate concentration were recorded in all roots & leaf extracts of Alkanoids, flavonoids, saponins and fatty acids 
when meyer’s reagents, ferric chloride test and formation of thick form were observed. The results on antimicrobial 
activities of Moringa oleifera against Pseudomonas aeruginosa, Staphalococcus aureus and Escherichia coli as shown in 
Table 3. The data collected on ethyl acetate (50mg/ml) Moringa leaf extract revealed maximum activities against 
pseudomonas, moderate activities against Staphalococcus aureus and weak activities against Escherichia coli. Likewise 
moderate activities was obtained in chloroform extract on Pseudomonas aeruginosa, Staphalococcus aureus and weak 
activities on Escherichia coli. Whereas antimicrobial activities of hexane 50mg/ml show weak activities on 
Pseudomonas aeruginosa, moderate activities in Staphalococcus aureus and Escherichia coli respectively. The result of 
methanol 50mg/ml indicated that moderate activity on Pseudomonas, Staphalococcus and weak activities on 
Escherichia coli respectively. Previous studies has showed that Moringa oleifera is a potential folklore plant with higher 
antimicrobial against Pseudomonas aeruginosa, Staphalococcus aureus and Escherichia coli [22].  

Table 1 Phytochemical analysis of crude leave extracts of Moringa oleifera  

Phytochemical compounds          Hexane      chloroform       Methanol      Ethyl acetate 

Alkaloids            +++            -               -               - 

Saponins              ++            -            +++               - 

Fats& oil             ++            -            +++               - 

Terpenoids             ++           ++              ++               - 

Tanins            +++           ++             +++               - 

(+): present at low concentration, (++): present at moderate concentration, (+++): present at high concentration (-): Not present 

Table 2 Phytoconstituent bioassay of different plants parts  

  Plant parts used 

Phytoconstituent Bioassay test Leaf Seeds Root 

Alkanoids Mayer’s reagent ** *** ** 

Flavonoids Ferric chloride test ** *** ** 

Saponins Formation of thick foam ** ** ** 

Fatty acids Drop of mixture of ether &extract filtered on 
filter paper 

** *** ** 

(*): present at low concentration, (**): present at moderate concentration, (***): present at high concentration (0): Not present 
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Table 3 Antimicrobial activity (zone of inhibition) of different phytochemical components of leave extracts 

Name of the organism Hexane 
50mg/ml 

Chloroform 
50mg/ml 

Methanol 
50mg/ml 

Ethyl acetate 
50mg/ml 

Pseudomonas aeruginosa                  12                  17             14               20 

Staphalococcus aureus                  16                  15             15               16 

Escherichia coli                  15                  12             12               11 

Key: 20mm-27mm (higher zone of inhibition), 14mm-17mm (moderate zone of inhibition), 10mm-12mm (weak zone of inhibition). 

4. Conclusion 

It was concluded from the study that Moringa oleifera leave extract is a potential folkloric plant with higher 
antimicrobial activities against common illness caused by Pseudomonas aeruginosa, Staphalococcus aureus and 
Escherichia coli in the study area. 
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