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The root bark extracts of Massularia acuminata from Akwa Ibom State, 

Nigeria, (locally known as “okok edi”) have been investigated for its 

phytochemical constituents and antimicrobial activities. Air dried pulverized 

root bark of the plant part was sequentially solvent extracted with hexane, 

chloroform, ethyl acetate, acetone, ethanol and methanol. The  

phytochemical screening of the extracts show the presence of alkaloids, 

anthraquinones, saponins, phlobatannins, cardiac glycosides, tannins, 

terpenoids, steroids, flavonoids and resins, but not across all the extracts. 

Ethyl acetate, acetone, ethanol and methanol extracts were assayed for their 

antimicrobial activities and all were found to be active against the clinical 

isolates, Salmonella spp. Staphylococcus aureus, Eschurichia coli, 

Aspergillus nigger and Candida albicans but at varied level. The presence of 

some phytochemicals with known pharmacological effects in the plant part 

extracts and their antimicrobial activities justify the traditional use of the 

plant part for medicinal purpose. 
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INTRODUCTION  
 

Nature has been a source of medicinal agents for thousands of years and an impressive number of modern drugs 

have been isolated from natural sources. Many of these isolations were based on the uses of the agents in traditional 

medicine (Doughari et al., 2008). Plants are potent biochemical factories and have been components of 

phytomedicine from the onset and their medicinal actions are unique to particular plant species and groups (Ara and 

Nur, 2009).  

It is observed that certain diseases do not have drugs that can be used for routine management and also Hostettman 

(1997), noted that the efficacy of existing antifungal drugs is rather limited, 

there is therefore the need for continuous search for new drugs, and medicinal plants are one of the useful areas of 

research in this regard (Ching et al., 2008). 

The use of medicinal plants and their potency or otherwise is due to the presence of some chemical compounds in 

the plants that have physiological effects. Edeoga et al. (2005) stated that the medicinal value of plants lies in some 

chemical substances that produce a definite physiological action in human body. In many cases these chemical 

compounds serve as the molecules of plant defence against predation by micro-organisms, insects and herbivores 

(Mallikharjuna et al., 2007), and several of these compounds possess medicinal properties (Cowan, 1999). 

The success story of chemotherapy can only lie in the continuous search for new drugs to counter the challenge 

posed by resistant strains of microorganisms (Doughari et al., 2008). If not, even some of the ailments that have cure 

may later be classified as having no cure due to drug resistant problem. Hence, the search for pharmacologically 

active compounds is imperative and many have been isolated from plants and introduced into clinical medicine.  

http://www.journalijar.com/
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The focus on plants for new drugs in recent years is mostly due to the diverse pharmacological properties of 

medicinal plants (Karthikumar et al., 2007). Massularia acuminata (D.Don) Bullock ex Hoyle, is a medicinal plant 

used for its antimicrobial property. It is a medium size shrub or small tree, growing up to 5m high (Iwu, 2014 and 

Yakubu and Omoniwa, 2012). It is a tropical plant found usually in the undergrowth of closed moist forest (Yakubu 

et al., 2008). It is a plant native to the tropical region of West Africa (Wong, 2014).  In this work, the root bark of 

Massularia acuminata spp is investigated for its phytochemical constituents and antimicrobial activities.  The result 

can show why the plant part is traditionally used for medicinal purpose. 

METHODS. 

Plant identification 

The plant Massularia acuminata (spp), locally known as okok edi in Annang dialect of Akwa Ibom State was 

indentified through analysis of its macro-morphological features and other botanical profiles in the Botanical 

laboratory of University of Uyo, Uyo, Akwa Ibom State, Nigeria. 

Sample collection and treatment   

Fresh roots of Massularia acuminata were collected within Udi and Nto Etuk Udo villages in Ika Local Government 

Area of Akwa Ibom State. They were washed in water and re-washed in distilled water. The barks were then peeled-

off from the roots, air-dried and ground to fine powder.  

Extraction. 

Soxhlet extractions were carried out using the solvents hexane, chloroform, ethyl acetate, acetone, ethanol and 

methanol sequentially in that order. Each extract was then concentrated using rotary evaporator, dried in moist free 

environment and kept for further use.  

Detection of Phytochemicals. 

Detection of Alkaloids: 5.0cm
3
 of 2M HCl was added to 0.5g of each extract and warmed in a boiling water bath. 

The solution was then filtered and the presence of alkaloids in the extract was detected using Dragendroff’s, 

Mayer’s and Wagner’s tests as described by Tiwari et al. (2011) and Goyal et al. (2013). 

Detection of phenols: Ferric chloride test: A solution of 0.5g of each extract in 5cm
3
distilled water was boiled and a 

few drops of 1% iron (III) chloride solution added. A blue black colouration indicated the presence of a phenolic 

hydroxyl group (Tiwari et al., 2011). 

Detection of flavonoids: (a) 0.5g of extract was dissolved in 5cm
3 

of distilled water and NaOH(aq) was added drop 

wise to 2cm
3
 of the solution  until a yellow colouration was obtained. A change in colour of the solution from 

yellow to colourless on addition of HCl (aq) indicated the presence of flavonoid (Ajayi et al., 2011). 

(b) Lead acetate test: 0.5g of each extract was dissolved in 5cm
3
 of distilled water and 1cm

3
 of 10% lead acetate 

solution added. Observed colour change to yellow indicated the presence of flavonoids (Tiwari et al., 2011). 

Detection of phlobatannins: Each plant extract was boiled in 1% HCl. The formation of red precipitate indicated 

the presence of phlobatannins (Edeoga, et al., 2005). 
Detection of Terpenoids: The presence of terpenoids in the plant extracts was detected using Salkowski’s test 

(Edeoga et al., 2005) and Harbone’s test (Sofowora, 2008). 

Detection of Anthraquinones:  0.5g of each plant extract was taken in a dry test-tube and 2cm
3
 of chloroform was 

added and shaken for 5 minutes. The solution was filtered and equal volume of 10% ammonia solution was added to 

the filtrate and shaken. Observed red colour in the ammoniacal layer indicated the presence of anthraquinones. 

Detection of Cardiac glycosides: Keller-Killiani test (Sofowora, 2008)                    was employed for the detection 

of cardiac glycosides.  

0.5g of the plant extract was dissolved in 2cm
3
 glacial acetic acid containing 1 drop of ferric chloride solution. 1cm

3
 

of concentrated H2SO4 was added gently through the side of the test-tube to the solution. Formation of a brown ring 

at the inter-phase indicated the presence of cardiac glycoside. 

Detection of Saponins: The foam test (Sofowora, 2008) was used for the detection of saponins. 

 5cm
3
 of distilled water was added to 0.5g of each plant extract in a test-tube and shaken vigorously. A stable 

persistent froth indicated the presence of saponins. 
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 2 drops of olive oil was then added to the frothing solution. Formation of emulsion confirmed the presence of 

saponins. 

Detection of Steroids: 0.5g of each extract was dissolved in 2cm
3
 of chloroform and 1cm

3 
acetic anhydride solution 

added followed by 2 drops of concentration H2SO4 added. An observed pink colour which changed to bluish green 

on standing indicated the presence of steroids/terpenes. 

Detection of Tannins: Ferric chloride test (Sofowora, 2008) was used for the detection of tannins. 0.5g of each 

plant extract was dissolved in 10cm
3 

of distilled water and boiled. It was then filtered and a few drops of 0.1% ferric 

chloride added to 2cm
3
 of the filtrate. A colour change to brownish-green or blue black indicated the presence of 

tannins.  

Biological activities of the extracts. 

The antimicrobial activities of the plant extracts were measured against the following clinical isolates, Salmonella 

spp, Staphylococcus aureus and Eschurichia coli for antibacterial test, Aspergillus niger and Candida albicans for 

anti-fungal test.  

The modified plate-well diffusion assay described by Uduak and Kola (2010) and Babu et al. (2007) was used for 

the tests. Wells were made in nutrient agar and sabourand dextrose agar (SDA) plates which had been previously 

incubated with bacteria and fungi respectively. The extracts (0.2cm
3
) were introduced into the wells and left to pre-

diffuse for 30 minutes. Distilled water was used as negative control and standard drugs, streptomycin for bacteria 

and fulcin for fungi were used as positive controls. 

The bacterial plates were incubated at 37
o
c for 24h, while the fungi plates were incubated at 25

o
c for 72 h. 

The degree of inhibition was determined by the size of the zone of inhibition measured in mm and was taken as 

evidence of antimicrobial activity of each of the extracts. 

Minimum Inhibitory Concentration (MIC) and sensitivity test. 

The method of Igbinosa, Igbinosa and Aligoro (2007) and Akinpelu and Kolawole (2004) was used in the estimation 

of minimum inhibitory concentration (MIC). 2cm
3 

aliquot of different concentrations of the extracts were added to 

18cm
3
 of pre-sterilized molten nutrient agar and sabourand dextrose agar (SDA) for bacteria and fungi respectively 

at 40
o
C. The medium was then poured into sterile petri-dishes and allowed to set. The bacterial and fungal cultures 

were then streaked on the surfaces of the media. The plates were then incubated at 37
o
C for 24h for bacteria and 

25
o
C for 72 h for fungi. The plates were afterward examined for the presence or absence of growth. The lowest 

concentration that inhibited the growth of the test organisms was taken as the MIC and indication of lowest sensitive 

concentration. 

RESULTS. 

Table 1: Phytochemical constituents of extracts of root bark of Massularia acuminata. 

   Extracts    

Phytochemicals Hexane Chloroform Ethyl 

acetate 

Acetone Ethanol Methanol 

Alkaloids - - - - - + 

Anthraquinones - - - - + + 

Saponins - - ++ ++ ++ ++ 

Phlobatanins - - - + + + 

Tannins - - - + + + 

Terpenoids + + + + + + 

Steroids - - - + + + 

Flavonoids - - - + + + 

Cardiac Glycosides  

+ 

 

+ 

 

+ 

 

+ 

 

+ 

 

+ 

(+) – Presence, (++) – Strong presence, (-) – Absence. 
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Figure 1: Activities (zone of inhibition) of the extracts against Salmonella spp. 

 

 
Figure 2: Activities (zone of inhibition) of the extracts against Staphylococcus aureus. 

 

 
Figure 3: Activities (zone of inhibition) of the extracts against Escherichia coli. 
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Figure 4: Activities (zone of inhibition) of the extracts against Aspergillus nigger. 

 

 
Figure 5: Activities (zone of inhibition) of the extracts against Candida albicans. 

 

 

Table 2: Minimum inhibitory concentration (µg/ml) of Root bark Extracts of  

              Massularia acuminata against some clinical isolates.  

Test Organism Extracts 

 Ethyl acetate Acetone Ethanol Methanol 

Salmonella 

Spp. 

10
3 

10
3 

10
3 

              10 

 

Staphylococcus 

aureus 

 

10
2 

 

10
 

 

10 

            

              10 

 

Escherichia coli 

 

 

10
3 

 

10
3 

 

10
3
 

            

              10 

Aspergillus nigger 

 

10
4 

10
4 

10
2 

10
2 

Candida albicans 

 

10
4 

10
4 

10
2 

10
2 
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Table 3: Sensitivity test of Root bark extracts of Massularia acuminata  at different 

              concentrations (µg/ml) against some Clinical isolates.                                                                   

Test Organism Extract 

Conc. 

(µg/ml) 

Extracts 

 
 

Ethyl acetate Acetone Ethanol Methanol 

Salmonella 

Spp. 

10
4 

S S S S 

10
3 

S S S S 

10
2 

R R R S 

           10 

 

R R R S 

Staphylococcus 

aureus 

10
4 

S S S S 

10
3 

S S S S 

10
2 

S S S S 

           10 

 

R S S S 

Escherichia coli 10
4 

S S S S 

10
3 

S S S S 

10
2 

R R R S 

           10 

 

R R R S 

Aspergillus 

nigger 

10
4 

S S S S 

10
3 

R R S S 

10
2 

R R S S 

           10 

 

R R R R 

Candida 

albicans 

 

10
4 

S S S S 

10
3 

R R S S 

10
2 

R R S S 

           10 R R R R 

 

 

KEY: 

S = SENSITIVE 

R = RESISTANT 

 

DISCUSSION. 

The results of phytochemical screening (Table 1) show Terpenoids and cardiac glycosides to be present in all the 

extracts. The analysis revealed the presence saponins in ethyl acetate, acetone, ethanol, and methanol extracts. 

Phlobatannins, tannins, steroids, and flavonoids were detected in acetone, ethanol and methanol extracts, while 

anthraquinones were present only in ethanol and methanol extracts, and alkaloids in only methanol extract. The 

variation in the phytochemical compostion of the extracts is as a result of the fact that secondary metabolites have 

different degrees of polarity (Yalavarthi and Thiruvengadarajan, 2013) and hence solubility in different solvents of 

varying polarity.  These variations in the phytochemical composition with solvents have also been reported by others 

working on different parts of the plant. Akande and Ajao (2011) identified the phytochemicals anthraquinones, 

anthocyanins, flavonoids, saponins, steroids and tannins as the phytochemicals of Mussularia acuminata in their 

work. They have reported the absence of alkaloids and phlobatannins in both aqueous and ethanol extracts, and also 

the absence of steroids and anthraquinones in aqueous extract of Massularia acuminata stem. Bankole et al., (2012) 

have reported the presence of tannins, anthocyanin and phlobatannins in aqueous stem extract, and along with 

saponins, glycosides, anthraquinones and flavonoids in ethanol extract but reported the absence of alkaloids in both 

aqueous and ethanol extracts, the absence of cardiac glycosides and anthraquinones in aqueous extract and the 

absence of phlobatannins in ethanol extract.  

The presence of the detected phytochemicals in the extract can give medicinal property to the plant part as their 

presence and nature make plants to possess therapeutic activity and medicinal value (Ahmad, 2007). 
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The strong presence of saponins in the plant part could be part of the reasons why the plant is used as chewing stick. 

Kolapo et al., (2009) have noted that plants used as chewing sticks are carefully selected for such properties as 

foaminess, hardness or bitterness, and saponins are the phytochemicals associated with foaminess. This strong 

presence is also expected to contribute fairly enough to the medicinal property of the plant part as pharmacological 

and medical properties are among the diverse range of properties of saponins (Vincken et al., 2007).   

The results of antibacterial and antifungal assays performed for ethyl acetate, acetone, ethanol and methanol extracts 

against the clinical isolates Salmonella spp, Staphylococcus aureus, Escherichia coli, Aspergillus niger and Candida 

albicans (Figures 1-5) show that all the five extracts were active at appropriate concentrations against the 

microorganisms. This is as expected based on the phytochemical composition of the extracts, Arif, et al., (2007), 

Arabski, et al., (2012) and Abad, et al., (2009) have listed saponins, terpenoids, flavonoids, phenolic compounds and 

steroids among the phytochemicals with antimicrobial effects and these phytochemicals are present in the extracts 

(Table 1).  

The results show increase in antibacterial activity with increase in polarity of the solvent used in the extraction. This 

could mean that the concentrations of the phytochemicals were higher in more polar solvent extracts than the less 

polar solvent extracts. It is also noted that while some photochemical were not present in ethyl acetate extract, such 

were present in more polar solvent extracts.  

The extracts generally show more activity against the bacteria than the fungi and each extract varied in activity 

towards each of the microorganisms compared with another extract. It is known that compounds of plant origin do 

not have the same antimicrobial effect on individual microorganisms, while some could be highly antibacterial, 

some could be highly anti-fungal.  

Methanol extract show more activity against the microorganisms than the other extracts. It showed MIC of 10µg/ml 

against the bacteria, Salmonella spp, Staphylococcus aureus and Escherichia coli, and 100µg/ml for the fungi 

Aspergillus niger and Candida albicans being sensitive to the organisms at these concentrations. Ethanol extract 

show different MIC and sensitivity in respect of Salmonella spp and Escherichia coli from that of methanol extract, 

with acetone extract having similar MIC and sensitivity concentrations (Tables 2 and 3) with ethyl acetate extract 

except against   Staphylococcus aureus. 

 

CONCLUSION. 

The findings of the study have shown the presence of some phytochemicals with attributes of medicinal properties in 

the root bark extracts of Massularia acuminata.  The presence of the phytochemicals and the activities of the 

extracts against the microorganisms, Salmonella spp., Staphylococcus aureus, Escherichia coli, Aspergillus nigger 

and Candida albicans though at varied degrees show the plant part to possess medicinal value as it has been used 

traditionally.  
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