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ABSTRACT 

In this study, the phytochemical screening and antimicrobial activity of the leaves of Commiphora 

pedunculata and Pergularia tomentosa, extracted with solvents of varying polarities, were 

examined against eight organisms (Methicillin Resist Staph. Aureus, Streptococcus pyogenes, 

Aspergillus fumigatus, Aspergillus niger, Candida tropicalis, Microsporum audouinii, 

Microsporum canis and Tricophyton rubrum). The antimicrobial activity was determined by disc 

diffusion method. Minimum inhibitory concentrations (MIC), minimum bactericidal and 

fungicidal concentration were determined by serial dilution method. The methanol, ethyl acetate 

and hexane fractions of the stem bark of C. pedunculata exhibited the highest inhibition zone 

ranging from 10-19 mm against the tested microorganism. At dose 60 mg/ml, the MIC against 

Microsporum canis, Candida tropicalis, Streptococcus pyogenes were the most significant with 3, 

4 and 4 mm respectively. This work suggests that new antimicrobial leads can be sourced from 

plants and further phytochemistry on these plants is recommended.  
 

Keywords: Infectious diseases, MIC, Antimicrobial drugs, Commiphora pedunculata, Pergularia 
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INTRODUCTION 

Diseases that are caused by bacteria and microbes are major and growing burden in the world. The 

increasing incidence of multidrug resistance of bacterial and fungal strains have made this 

challenge a more complex one especially in the scientific world [1,2]. Greater number of available 

antibiotics currently in use are suffering from this endemic of resistance [1,3,4]. Children are the 

most vulnerable among human populace, millions of children die yearly of infectious diseases 

while antibiotics could have little or no cure to these [5]. It has become so important and necessary, 

to combat emerging infectious diseases with a view to ascertain and invent new leads of more 

robust and effective therapeutic precis to challenge this growing threat to global health [6,7]. The 

use of herbs and plants’ concoction against infection and management of microbial-caused 
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diseases is as old as life itself. Medicinal plants have structurally diverse constituents that have the 

large range of activity and usefulness. Medicinal and higher plants have been one of the primary 

sources for novel antimicrobial leads in the past couple of years [8]. The quest for new lead and 

effective agents against microorganism and therapeutic constituents from natural sources i.e. 

plants, that are effective against antibiotic resistant bacteria, safe and cost-effective have been of 

great interest in the last few decades [3,9-11]. 

Commiphora pedunculata stem bark has been reported to treat infected skin [12]. The root 

is usually chewed for treating cough and it is also used for treating jaundice, nausea and yellow 

fever [13]. The decoction of the leaves and stem bark is used for the treatment of dysentery and 

diarrhea. Pergularia tomentosa is a genus of the botanical family Apocynaceae. Pergularia is a 

perennial twinning herb that grows along the roadsides of tropical and sub-tropical regions [14]. 

Pergularia tomentosa is a climbing to semi erect perennial herb. It is used in northern Nigeria for 

treatment of skin diseases and arrow poisoning [15].  

This study is to assess and evaluate the traditional use of these medicinal plants for skin 

infections. Previous studies on Commiphora pedunculata reported phytochemicals of the stem 

bark and Minimum Bactericidal/Fungicidal Concentration of the plant extracts in the different 

solvents [16]. The aim of this study, therefore, is to establish the scientific justifications of the 

whole plant use of Commiphora pedunculata and Pergularia tomentosa in the treatment of skin-

related microbial infection and diseases.  

 

MATERIALS AND METHODS 

Collection and Extraction 

Fresh plant material was collected in the month of March, 2018 from the bushes around Dutsin-

Ma Local Government Area, Katsina State, Nigeria. The leaf and stem bark were identified in the 

Department of Biological Sciences, Ahmadu Bello University, Zaria. The plants parts were air-

dried for 21 days and crushed to coarse powder. The dried powder (766.02 g) was macerated 

successively in hexane, ethyl acetate and methanol exhaustively until complete extraction. 
 

Phytochemical Screening 

The extracts of the leaf and stem bark were subjected to phytochemical screening using standard 

techniques of plant secondary metabolites [17-19]. The metabolites tested for were alkaloids, 

saponins, tannins, flavonoids, carbohydrates, steroids, anthraquinones, cardiac glycosides and 

terpenes. 
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Test Organisms 

The antimicrobial activity of methanol, ethyl-acetate and n-hexane of the two medicinal plants’ 

extracts were determined using some pathogenic microbes. The microbes were obtained from the 

Department of Medical Microbiology, Ahmadu Bello University Teaching Hospital, Zaria, 

Nigeria. 
 

Sensitivity Test of the Extract Using Agar Well Diffusion Method  

The agar well diffusion method was used. The standardized inoculum of the isolates was uniformly 

streaked onto freshly prepared Mueller Hinton agar plates with the aid of a sterile swab stick. Using 

a sterile cork borer (8 mm in diameter), five appropriately labelled wells were punched into each 

agar plate. Then, 0.2 ml of the appropriate extract concentration was placed in each well and 

allowed to diffuse into the agar. The plate was incubated at 37 ºC for 24 hours. While for the fungi, 

Sabouraud Dextrose Broth was used and the incubation period was 48 hours at 25 ºC. The 

antimicrobial activity was expressed as diameter of inhibition zones produced by the plant extracts 

[20, 21].  

 

Determination of Minimum Inhibitory Concentration (MIC)  

The MIC of the methanol and water crude extracts of the stem bark of Commiphora pedunculata 

and Pergularia tomentosa were verified using Broth Dilution method [23]. The broth labelled 

“Mueller Hinton Broth” was made by strictly following the manufacturer’s instructions. The MIC 

of the various solvents fractions of the plants were determined using the modified agar well 

diffusion method [18, 20, 24-25]. 
 

Determination of Minimum Bactericidal Concentration (MBC). 

The minimum bactericidal concentrations of the water and methanol extracts were ascertained by 

selecting and sub-culturing the tubes that did not show growth during MIC determination, into 

fresh medium which contained no extract. Wire–loop was used to transfer from these tubes, these 

were sub-cultured over the surface of extract free nutrient agar, in petri dishes. These were 

incubated for 24 h at 37 0C. The lowest extract concentration from which the organism did not 

recover and grow on the nutrient agar was documented as MBC [18, 20, 24-25].  
 

 

Determination of the Minimum Fungicidal Concentration (MFC). 

Sabour and Dextrose Agar (SDA) plates were made following the manufacturers’ instructions. The 

lowest dilution that did not show growth during MIC was inoculated onto the SDA plates. These 
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plates were incubated at ambient temperature for 24 hours. The plates were then observed for 

growth. The lowest extract concentration from which the fungi did not recover and grow on the 

agar was noted as the minimum fungicidal concentration (MFC). The result is recorded in Table 2 

[18, 20, 24-25]. 

 

RESULTS AND DISCUSSION 

Phytochemical Screening  

Phytochemical constituents’ extracts of C. pedunculata and P. tomentosa are shown in Table 1. 

On the whole, coumarins, alkaloids, saponins, tannins, flavonoids, tannins, anthraquinones, 

cardiac glycosides and triterpenes were identified in all extracts. The ethyl acetate of both extracts 

gave poor result for most groups of secondary metabolites investigated. The phytochemical 

screening reveals that saponins and sugars were present in recognizable amount in the methanol 

extract of Commiphora pedunculata while tannins and flavonoids in the methanol stem bark 

extract of Pergularia tomentosa. This screening may be useful in the discovery of the bioactive 

compounds and subsequently may lead to drug discovery and development. 
 

Table 1: The Phytochemical Screening of Combined Plant Parts of with Solvents of Different 

Polarities 

S/N Constituents Pergularia tomentosa, 

 
Commiphora pedunculata 

  MeOH E.A Hex MeOH E.A Hex 

1 Alkaloids - - - - - - 

2 Saponins + - - +++ - - 

3 Tannins +++ ++ + + - - 

4 Flavonoids +++ ++ + ++ - ++ 

5 Carbohydrates ++ ++ + +++ ++ + 

6 Steroids ++ - ++ + ++ +++ 

7 Anthraquinones ++ - - - ++ + 

8 Cardiac 

glycosides 

+ + + + + + 

9 Terpenes ++ - - ++ - ++ 

            H20: Water, MeOH: Methanol, E.A: Ethyl acetate, Hex: Hexane, +++= Very Good, ++=Good,  

           +=Fair, - =Not present 
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MIC, MBC and MFC’s Results 

Table 2 shows the sensitivity and resistance test of the employed organisms towards the various 

solvent extracts of the two medicinal plants. Methicillin Resist Staph. Aureus and Microsporum 

audouinii were sensitive in all the solvent extracts used though Tricophyton rubrum was resistance 

to all the solvent extracts employed. Streptococcus pyogenes and Candida tropicalis showed that 

it has a high level of resistance in the three solvents used in C. pedunculata but were sensitive in 

P. tomentosa. Microsporum canis displayed sensitivity to the solvent extracts of P. tomentosa. 

 

Table 2: The Antimicrobial Activities of Ethyl-Acetate, Methanol and n-Hexane the Plants’   

Extracts 

Test Organism  Ethyl Acetate Methanol n-Hexane 

 PT CP PT CP PT CP 

Methicillin Resist Staph. Aureus S S S S S S 

Streptococcus pyogenes S R S R S R 

Aspergillus fumigates S S S R S R 

Aspergillus niger S R S S S S 

Candida tropicalis R R S R R R 

Microsporum audouinii S S S S S S 

Microsporum canis R S R S R R 

Tricophyton rubrum R R R R R R 

- Key: S  Sensitive, R  Resistance 

Table 3: Zone of Inhibition of the Extract against the Test Micro-organism  

 

Test Organism  Methanol Ethyl acetate n-Hexane 

 PT CP PT CP PT CP 

Meth. Resist Staph. Aureus 21 21 25 25 21 18 

Streptococcus pyogenes 22 0 0 0 0 0 

Aspergillus fumigatus 28 20 23 23 22 16 

Aspergillus niger 20 20 21 21 28 17 

Candida tropicalis 22 0 0 0 0 0 

Microsporum audouinii 21 21 23 23 0 18 

Microsporum canis 21 19 21 24 0 0 

Tricophyton rubrum 0 0 0 0 0 0 

PT: P. tomentosa; CP: C. pedunculata; Values are means of three replicates (N=3 ± SD). 
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The zone of inhibition of the extracts of C. pedunculata and P. tomentosa on the eight test 

organisms are shown in Table 3. The bacteria inhibition produced by the extracts of the medicinal 

plants varied in relation to the type of extract and to the micro-organism strain used. Though most 

of the crude extracts exhibited varying degree of inhibition zones, methanol and hexane extracts 

of the stem bark of C. pedunculata had the highest inhibition zone ranging from 10-19 mm against 

the tested bacteria employed, implying that it is the more likely active fraction. The ethyl acetate 

extracts of both the stem bark of C. pedunculata and the leaves of P. tomentosa showed a moderate 

zone of inhibition ranging 20-28 mm against the tested organisms. The antibacterial activity 

exhibited by the methanol and n–hexane of the stem bark of C. pedunculata is commendable hence 

the need to further exploit its antibacterial activity. For the leaves of P. tomentosa, no need to 

further assess its activity since from here it has shown a moderate activity. The generally accepted 

diameter zone of inhibition for plant extract against tested organisms is >21 mm [26]. However, 

for the plant extracts, the average zone of inhibitions observed against these pathogens ranged 

from 10-19 mm. 

 

Table 4: Minimum Inhibition Concentration of C. pedunculata extracts against the Test Microorganisms 

 

Extract Conc 

(mg/ml) 

MRSA SP AF AN CT MA MC MR 

Hexane 60 6 5 6 7 6 7 6 5 

 30 7 6 5 5 7 6 6 7 

 15 12 12 12 12 12 12 12 12 

 7.5 20 21 23 21 20 21 24 25 

 3.75 25 26 - - - - - - 

Ethylacetate 60 5 4 6 7 4 7 3 6 

 30 6 5 5 6 5 5 5 7 

 15 10 11 10 12 12 11 10 13 

 7.5 20 21 23 21 20 21 24 25 

 3.75 ND ND ND ND ND ND ND ND 

Methanol 60 9 5 8 7 6 8 7 8 

 30 8 6 7 8 7 8 7 8 

 15 16 17 15 - - 14 14 - 

 7.5 21 21 24 - - 21 24 28 

 3.75 25 26 ˃30 ˃30 ˃30 ˃30 ND ND 

Amphotericin B 10 µg/ml 34  33 35  22  29 28   36 25 
MRSA=Methicillin Resist Staph. Aureus; SP=Streptococcus pyogenes; AF=Aspergillus fumigatus; AN=Aspergillus 

niger; CT=Candida tropicalis; MA=Microsporum audouinii; MC=Microsporum canis; TR=Tricophyton rubrum; -

=No Inhibition; ND=Not Determined; Values are means of three replicates (N=3 ± SD). 
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Table 4 showed the MIC values for different solvents of stem bark extract of C. pedunculata.  The 

study showed that the values ranges from 3 - ˃30 mg/ml. Maximum Inhibition Concentration was 

observed with methanol extract of this medicinal plant against Methicillin Resist Staph. Aureus, 

Streptococcus pyogenes, Aspergillus fumigatus, Aspergillus niger, Candida tropicalis, 

Microsporum audouinii, Microsporum canis, Tricophyton rubrum (20 - ˃30 mg/ml) (Table 4). 

Resistance is a growing menace. MICs are often used by laboratories to check resistance, though 

it is also employed as a means to evaluate the antimicrobial activity (in vitro) of new agents [22]. 

The most significant result i.e. Minimum Inhibition Concentration was observed with ethyl acetate 

extract of C. pedunculata against the tested organism at dose 60 and 30 mg/ml though hexane 

extract gave a good MIC result also. At dose 60 mg/ml, the MIC against Microsporum canis, 

Candida tropicalis, Streptococcus pyogenes were the most significant with 3, 4 and 4 mm 

respectively. These values may fall within the sensitive or resistance range when compared to the 

positive control. The values gotten may be credited to crude plant extracts which may contain a 

large amount of active constituents. Many authors have reported the significant activity of many 

medicinal plants’ extracts within such diameter inhibition zone range [27-30]. 

 

Table 5: Minimum Bactericidal/Fungicidal Concentration of C. Pedunculata Extract against the Test 

Micro-Organism 

  
Extract Conc 

(mg/ml) 

MRSA SP AF AN CT MA MC MR 

Hexane 60 3 3 4 - - 4 4 2 

 30 1 - 4 - 5 6 5 6 

 15 - 11 9 8 - - 10 10 

 7.5 ND ND ND ND ND ND ND ND 

 3.75 ND ND ND ND ND ND ND ND 

Ethylacetate 60 2 2 2 - - 4 - 3 

 30 3 - - 6 4 3 3 2 

 15 12 10 11 - - 9 9 10 

 7.5 ND ND ND ND ND ND ND ND 

 3.75 ND ND ND ND ND ND ND ND 

Methanol 60 4 5 4 4 - - 3 5 

 30 7 6 10 6 8 7 - - 

 15 14 15 17 - - - - - 

 7.5 ND ND ND ND ND ND ND ND 

 3.75 ND ND ND ND ND ND ND ND 

Amphotericin B 10 µg/ml 33  32 30  21  21 25   21 22 
MRSA=Methicillin Resist Staph. Aureus; SP=Streptococcus pyogenes; AF=Aspergillus fumigatus; AN=Aspergillus 

niger; CT=Candida tropicalis; MA=Microsporum audouinii; MC=Microsporum canis; TR=Tricophyton rubrum; -

=No Inhibition ND=Not Determined; Values are means of three replicates (N=3 ± SD). 
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It is important to note that MBC/MFC values gotten for the extracts of C. pedunculata against the 

tested organism are higher than MIC. This suggests that the extracts are capable of inhibiting the 

growth or reproduction of microorganism at lower concentrations and kill them at higher 

concentrations. This implies that when this medicinal plant is used traditionally against microbes, 

it inhibits the growth of microbes without necessarily killing them since large quantity of this 

extract are been taken orally in traditional medicine. Ethyl acetate extract gave the best activity 

against Methicillin Resist Staph. Aureus, Streptococcus pyogenes, Aspergillus fumigatus and 

Tricophyton rubrum at 2, 2, 2 and 3 mm while hexane extract displayed a significant activity too 

against Methicillin Resist Staph. Aureus, Streptococcus pyogenes and Tricophyton rubrum at 3, 3 

and 2 mm respectively.  Methicillin-resistant S. aureus isolates have been noticed to be resistant 

to many classes of antibiotics as the name implies, threatening antibiotic treatments worldwide 

hence the search for new constituents against these strains, C. pedunculata can serve as a source 

of new leads against this as shown in Table 5.  

Streptococcus pyogenes is a positive gram bacteria responsible for many skin infections. It 

was noticed in this study, that ethyl acetate and hexane extracts gave significant results against this 

organism hence the need to search further for lead template against the source of skin infections. 

Aspergillus fumigatus and Tricophyton rubrum are fungi responsible for many illness i.e. 

respiratory illnesses bloodstream infections, ringworm, nail fungal infection and athlete's foot. 

Phytochemicals can be harvested from ethyl acetate and hexane extracts of this medicinal plant to 

combat these fungi.  

Making comparisons with existing literature, this study compliments the thoughts of many 

authors that C. pedunculata and P. tomentosa leaf and stem barks are reservoir of antimicrobial 

agents. Though, most of the authors used different parts of the medicinal plant i.e. leaves, roots, 

flowers, root-bark, stem-bark and roots [16,31-33]. However, this study considered the use of leaf 

and stem bark. 

 

CONCLUSION 

C. pedunculata and P. tomentosa extracts were examined against eight microorganisms, consisting 

of both + Gram, – Gram bacteria and fungi, (Methicillin Resist Staph. Aureus, Streptococcus 

pyogenes, Aspergillus fumigatus, Aspergillus niger, Candida tropicalis, Microsporum audouinii, 

Microsporum canis, Tricophyton rubrum). The solvent extracts of C. pedunculata exhibited the 

highest inhibition zone ranging from 10-19 mm against the tested microorganisms. These were 
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further assessed by determining their MIC, MBC and MFC. The facts in this study confirm the use 

of the whole plant of C. pedunculata and P. tomentosa extracts in the treatment of skin-related 

microbial infection and diseases.  
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