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Abstract 

The phytochemical constituents, antioxidant and antimicrobial potential ethanol extract of Coula edulis (C. edulis) were 
evaluated. The presence of anthraquinones, steroids phenols, alkaloid, flavonoids, saponins, tannins and deoxy-sugar 
were ascertained to justify the utilization of this plant in the treatment of diseases. The ethanol extract of Coula edules 
seed shell was also examined for antioxidant activities and against seven different isolates. Phytochemical profile of the 
ethanol extract of Coula edulis shell revealed the presence of terpenes, cardiac glycosides, monosaccharides and 
carbohydrates while alkaloids was found to be absent in the extract. The extract of Coula edules seed shell revealed a 
very strong antioxidant activity when compared to vitamin C and butylated hydroxytoluene. The antimicrobial result 
showed that at all concentrations of the seed extract, the growths with almost all the microorganisms were inhibited. 
The results confirmed high level of antioxidant and antimicrobial properties in ethanol extract of C. edulis contain due 
to the presence of phytochemical constituents in the plant.  
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1. Introduction

Coula edulis Baill belongs to the family of (Olacaceae) which consist of 250 species [2].  It is a tree with irregular and 
circumvented stem [7]. The plant usually produces flower in the month of January and May [6]. They can grow under 
plantation condition as a timber plant [5] also described the fruit as a nut, ellipsoidal in shape, being about 3-4 cm long 
with flesh 5-6 mm thick surrounding the kernel. It is locally known as “Ewômœ” in Gabon. Coula edulis Baill (African 
walnut) is a medium-sized, evergreen tree growing to a height of 25-30 cm with dense crown [6].  

The fleshy fruit is always tasty but covered with a hard-thick shell which makes harvest of the nut difficult [6]. C. edulis 
is commonly known as African walnut or Gabon nut tree due to its edible seeds. The nut has agreeable taste resembling 
hazelnut or chestnut [6]. Nearly half of the weight of the fruit is oil. Fatty acids containing a large proportion of oleic 
acid and triacylglycerides were found in the oil [18]. The fresh seeds of C. edulis contain flour, starch, fat, potassium and 
phosphorus [4]. The digestibility property of C. edulis is due to the presence flavonoids {19]. 

Minquartynoic acid has been isolated from the Coula edulis [11]. The dried bark of C. edulis exhibits anticancer activity 
due to the presence of acetylenes [9]. The bark powder is normally used for dressing sores in equatorial Africa. The 
decoction is used for stimulating appetite and treatment of anemia [10]. The stem bark is used in the treatment of ulcers 
and the decoction mixture is also used in treatment of diarrhea and oral infections [8]. The present study was designed 
to investigate the phytochemical and antimicrobial potential of ethanol extracts of Coula edulis shell. 
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2. Material and methods 

2.1. Plant materials collection 

The Coula edulis shell was selected based on the traditional uses. It was collected in a farm land in Ikot Obio Inyang 
Etinan Local Government Area, Akwa Ibom State, Nigeria on December, 2016, bagged and taken to the laboratory. 
Identification of the species was carried out at the Department of Botany and Ecological Studies, University of Uyo, Akwa 
Ibom State. 

2.2. Processing of the plant material and extraction 

The plant sample was washed, air dried, powdered, kept at ambient temperature, and protected from light. The 
powdered sample was macerated or extracted with 70 % ethanol for 72 hrs. The extract was concentrated to dryness 
under reduced pressure. The concentrates were lyophilized and stored in sterile vials at 4 °C.  

2.3. Phytochemical screening  

2.3.1. Phlobatannins  

The extract 0.5g was boiled with 3 drops of formaldehyde plus 6 drops of dilute HCl and the temperature raise to a 
boiling point and allowed to cool. The precipitate formed was washed with hot water. A bulky red precipitate after 
washing indicated phlobatannins. 

2.3.2. Tannins 

The plants extract 0.25 g was stirred with 5ml of distil water and filtered. 5% of Ferric Chloride was added to the filtrate 
and observed. A blue-black precipitate form indicated the presence of tannins. 

2.3.3. Deoxy-sugars  

The plant extract 0.5 g was dissolved in 2 ml of glacial acetic acid containing one drop of Ferric Chloride solution. It was 
under-laid with 1m of Conc. Sulphuric acid. A violet ring at the interphase was observed indicating a preliminary positive 
test. 

2.3.4. Anthraquinones 

The extract 0.25 g was boiled with 5ml of 10% sulphuric acid and filtrated. The filtrate shaken with 2.5 ml of Benzene, 
the Benzene layer separated out and half its own volume of 10% NH4OH added. No pink, violet or red colour in ammonia 
phase indicating the absent of anthraquinones. 

2.3.5. Cardiac glycosides  

The plant extract 0.5g was allowed to dissolve in 2 ml of Chloroform. Conc. Sulphuric acid was added carefully to form 
a low layer. No reddish-brown colour at the interphase indicated the absent of cardiac glycosides. 

2.3.6. Test for saponins 

Frothing test: Exactly 0.5 g of the extract was dissolved in distilled water in a test tube. Frothing which persisted on 
warming was taken as preliminary evidence for saponins [1]. 

2.3.7. Test for flavonoids  

A few drops of concentrated hydrochloric acid were added to a small amount of the extracts of the plant material. 
Immediate development of a red colour was taken as an indication of the presence of flavonoids [17]. 

2.3.8. Test for terpenes 

To 5 ml of the extract add 2 ml of chloroform and 3 ml of concentrated H2SO4 leading to the formation of a reddish-
brown ring confirming the presence of terpenes [15]. 
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2.3.9. Test for alkaloids  

To 0.5 g of the extract was stirred with 5 ml of the 1% aqueous HCl acid on a steam bath. A few drops of dragendorff’s 
reagent were used to treat 1 ml of the filtrate. Turbidity or precipitation with this reagent was taken as evidence for the 
presence of alkaloids [1]. 

2.3.10. Antioxidant activity index (AAI) 

Antioxidant activity index based on DPPH was estimated by the method of Scherer and Godoy. A range of concentration 
from 0.8-100 µg/mL was prepared for each extract. Ascorbic acid (vitamin C) and BHA were used as controls. Each 
sample was prepared in triplicate. Absorbance was measured at 517 nm. Percentage inhibition was obtained by the 
following formula: 

%Radical scavenger activity = [(Absorbance of DPPH – Absorbance of sample)/ Absorbance of DPPH] × 100  

2.4. Test microorganisms 

The test microorganisms used in this investigation included bacteria Bacillis subtiles, Staphylococcus aureus, 
Pseudomonas aeruginosa, candida albicans, salmonella spp, Aspergillus niger, S. aureus and Escherichia coli  

2.5. Antibacterial susceptibility testing 

Disc diffusion method was used to study susceptibility of bacteria against plant extracts [13]. Bacteria were grown in 
Muller Hinton broth (Liofilchem, Italy) for 18 to 24 h. Each culture was then suspended in a sodium chloride solution 
(NaCl, 0.9%) to reach turbidity equivalent to that of the 0.5 MacFarland standards [20]. Extracts were diluted in 
dimethyl sulfoxide to 100 mg/mL. Previously each extract (10 µL) was loaded onto each filter paper disc (Whatman No. 
1). Muller Hinton agar was suspended in distilled water, heated until complete dissolution and was autoclaved at 121 
°C and then poured into Petri dishes. The discs were placed on cultures and antimicrobial activity was estimated after 
incubation at 37 °C for 24 h, by measuring the diameter of inhibition zone. 

2.6. Positive and negative control  

Gentamicin (10 µg/mL) and tetracycline (30 µg/mL) were used as positive control for the tested bacterial strains. 
Sterilized distilled water and dimethyl sulfoxide were used as negative control.  

3. Results and discussion 

3.1. Phytochemical profile  

The results of the phytochemical screening carried out on the ethanol extract of Coula edules seed shell were recorded 
as shown in Table 1. Preliminary phytochemical screening revealed the presence of Saponins, steroids, flavonoids, 
deoxy sugar, terpenes and phitobatamin in ethanol extract but alkaloids and Anthraquinones were absent. Several 
medicinal plants are used in traditional medicines for curing many diseases. Therefore, the ethnomedicinal usage of C. 
edulis is attributed to the high concentration of phenolic compounds. Phytochemical compounds are known for their 
antioxidant, antimicrobial and antifungal activities [12]; [3]. The presence of these secondary metabolites such as 
tannin, phenolic, triterpenoids, flavonoids and reducing sugars in C. edulis ethanol extract give credence to its local usage 
in the treatment of diarrhea, sexually related diseases and oral infections. The presence of phenolic compounds is also 
reported in the seed which account for the anti-allergenic, anti-inflammatory and anti-thrombotic properties [5].  

The ethanol extract of Coula edules seed shell showed a very strong antioxidant activity when compared to vitamin C 
and butylated hydroxytoluene used as references. These extract has a potential antioxidant property which enable the 
seed extract to be use in the treatment of oxidative stress related diseases [4]. Antioxidant activity of the Coula edules 
seed shell is justified by the presence of phenolic and the flavonoids in the phytochemical constituents. These 
phytochemical constituents account for the use of this plant in folk medicine in the treatment of myriad diseases such 
as bacterial diseases, parasitic diseases and diarrhea [4].  
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Table 1 Results of the preliminary phytochemical screening.  

Constituents Intensity 

Saponins + 

Steroids ++ 

Flavonoids +++ 

Deoxy-sugar +++ 

Terpenes +++ 

Phitobatamin ++ 

Alkaloids - 

Anthraquinones ++ 

Tannins ++ 

KEY: +++:  Strongly positive, ++:  Moderately positive, +:  Weakly positive, -: Negative. 
 

The alarming widespread of microorganisms in the recent years has cause serious health challenge to human race since 
the microorganisms has acquired drug resistance due to frequent use and misuse of antibiotics. Therefore, alternative 
approach is needed to fight antibiotic resistance bacteria from natural antimicrobial substances since they are found to 
be safer, less toxic, cheap and readily available. The antimicrobial activity of the ethanol extract of Coula edules seed 
shell was evaluated using standard conventional method. The study established that the various concentrations of the 
seed extract inhibited the growth with almost all the microorganisms used in the study. This justifies the availability of 
antimicrobial principle such as phenolic compounds in the Coula edules seed shell. The potential antimicrobial agent is 
considered based on their zone of inhibition obtained from agar well or disc diffusion method. In the present 
investigation results from ethanol extract of Coula edules seed shell showed strong antimicrobial activity at various 
concentration. Among them, highest zone of inhibition Coula edules seed shell of 13±0.8, 12 ± 0.7 and 11 ± 0.3 at various 
concentrations was observed, respectively. 

Table 2 Inhibition zone diameters (mm) produced by the ethanol extract of C. edulis seed shell 

Microbial 
isolates  

0.05 mg/ml 0.10 mg/ml 0.15 mg/ml 0.20 mg/ml  Genta Tetra 

S. aureus  11±0.3 9±0.0 10±0.1 7±0.1 16±0.0 18±0.1 

B. subtiles 11±0.3 12±0.1 9±0.2 8±0.3 18±1.0 15±0.0 

E. Coli 8±0.1 9±0.1 7±0.10 7±1.0 14±0.6 12±0.7 

P.aeroginosa 10±0.2 7±0.3 12±0.7 8±0.1 16±0.2 18±1.0 

S. spp 7±1.0 5±0.0 9±0.2 8±0.2 12±0.0 11±.04 

C. albicans  10±0.7 8±0.0 13±0.8 10±0.1 16±0.7 6±0.2 

A. niger  9±0.8 5±0.2 8±0.0 10±0.2 13±0.0 14±0.1 

4. Conclusion 

Phytochemical compounds are known for their antioxidant, antimicrobial and antifungal activities. The concentrations 
of each of the metabolite as shown by the phytochemical screening synergistically contribute to the significant 
antioxidant potency of Coula edules seed shell. This is justified by the local usage of the plant in the treatment of oxidative 
stress related diseases. Phytochemical screening showed that the antioxidant and antibacterial activities of the ethanol 
crude extract of C. edulis depend on the presence of phytochemicals such as phenolic, terpenoids, steroids, phitobatamin, 
flavonoids and tannins. The crude ethanol extract of C. edulis can serve as a new lead antimicrobial and antioxidant agents. 

Further research is needed in the isolation and characterisation of the active principles present in the extract which could be 

used for pharmaceutical relevance.  
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