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ABSTRACT 

Phytochemical screening, and antioxidant activities of ethanolic crude extracts of the leave 

Ocimum basilicum and Commiphora kerstingii were investigated. Phytochemical screening was 

conducted using standard qualitative techniques, while the essential oil was extracted from the Ocimum 

basilicum and Commiphora kerstingii leaves by modified steam distillation apparatus. The plant extract 

was tested to investigate its chemical composition and antioxidant activity. Phytochemical analysis of 

the ethanolic crude extract showed presence of major classes of phytochemicals i.e Essential oil, 

Alkaloids, Tannins, Saponins, Flavonoids, Carbohydrates, Proteins, Terpenoids and Anthraquinones, 

phytosterol in Ocimum bacilicum, glycoside absent while all the tested phytochemicals were present in 

Commiohora kerstingii except phytosterol. The antioxidant activity of the ethanolic crude extract was 

screened using 2,2-diphenyl-1-picrylhydrazyl (DPPH) and hydrogen peroxide free radical scavenging 

assay using ascorbic acid (standard drug) as reference. Antioxidant activities test using both the DPPH 

and  and hydrogen peroxide free radical scavenging method reveals that all the ethanolic extract 

examined showed positive effect at difference concentration. Using DPPH radicals scavenging method, 

At a concentration of 10 μL/mL, the Ocimum basilicum extract significantly scavenged 87.68%, 
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Commiphora kerstingii scavenged 81.72% and ascorbic acid (standard) scavenge 91.24%. Against 

hydrogen peroxide free radical scavenging,at a concentration of 10 μL/mL, Ocimum basilicum leaves 

extract exhibited a maximum of 90.10% of activity, Commiphora kerstingii scavenged 86.34% and 

ascorbic acid (standard drug) scavenged 90.60%.  

 

Keywords: Scavenging, Phytochemical screening, Antioxidant, Bioassay, Ocimum basilicum, 

Commiphora kerstingii, DPPH, Hydrogen Peroxide 

 

 

 

1.  INTRODUCTION  

1. 1. Background of the Study 

Plants are valuable sources of natural products that maintain the human health. As herbal 

medicines which are being described in ayurvedic for use of uplifting the general health of 

common people [1]. World Health Organization (1991) defined a medicinal plant as ‘any plant 

which, in one or more of its organs, contain substances that can be used for therapeutic purposes 

or which are precursors for the synthesis of useful drugs [2]. Phytochemicals are defined as 

bioactive non-nutrient plant compounds in fruits, vegetables, grains, and other plant foods that 

have been linked to reducing the risk of major chronic diseases. The word ‘phyto-’ is derived 

from the Greek phyto which means - plant [3]. The presence of these bioactive components are 

said to confer them with resistance against bacterial, fungal and pesticidal pathogens. These 

bioactive components are said to be responsible for the antimicrobial effects of plant extracts 

in vitro [4]. Plants are well known to produce a diverse array of secondary metabolites to engage 

with the world around them. The major classes of secondary metabolites are alkaloids, terpenes, 

and phenols. Phenols are typically classified as either low molecular weight simple phenols, or 

as high molecular weight polyphenols. The quantity and type of polyphenols created by plants 

vary considerably between species [5]. Antioxidants are substances that may protect cells from 

the damage caused by unstable molecules known as free radicals. Antioxidants interact with 

and stabilize free radicals and may prevent some of the damage free radicals might otherwise 

cause. Free radical damage may lead to cancer [6]. Antioxidants act by preventing the onset of 

cancer during carcinogenesis, and they are generally beneficial to cells. Oxidants damage 

macromolecules, such as proteins, lipids, enzymes, and DNA and to combat these radicals, 

living organisms produce enzymes or rely on non-enzymatic molecules such as cysteine, 

ascorbic acid, flavonoids [7]. 

 

1. 2. Description, Distribution, Origin and Traditional Uses of Ocimum basilicum 

Ocimum species are annual and perennial herbs and scrubs, mostly native to the tropical 

and warm temperate regions (India, Africa and Southern Asia). They are members of the 

Lamiaceae family, and are cultivated worldwide under a variety of ecological conditions. The 

genus Ocimum (Lamiaceae) consists of about 50–150 species with a large number of varieties. 

Basil has been used as a medicinal and aromatic plant for centuries [8]. The history of use of 

Basil as a medicine can be traced back to the age of Dioscorides as he mentioned it in one of 

the earliest book on medicinal plants, De Materia medica, as a potent antidote for scorpion 

sting. Several interesting believes are ascribed to the historical use of Basil [9]. Traditionally, 

it is commonly used in treatments of diuretic, constipation, intestine ache, galactogogue, 

headaches, coughs, diarrhoea, warts, worms, kidney, anti-inflammatory and antispasmodic 
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agent [10]. The leaves of the Basil are used in folk medicine as a tonic and vermifuge, and Basil 

tea taken hot is good for treating nausea, flatulence, and dysentery. The oil of the plant has been 

found to be beneficial for the alleviation of mental fatigue, cold, spasm, rhinitis, and as a first 

aid treatment for wasp stings and snake bites [9]. 

 

1. 3. Description, Distribution, Origin and Traditional Uses of Commiphora kerstingii 

Commiphora kerstingii is a tree of 10m high that grows in savanna from Togo to Nigeria, 

and on to Central African Republic, and it belongs to the family Burseraceae. The wood is soft 

it is used to make saddle and is sometimes hollowed out to make quivers in Yola area of 

Northern Nigeria. The evergreen bark seems to have engendered an idea that the tree is little 

likely to burn, so that it has acquired vernacular names suggestive of protection against fire, 

and survival of property and therefore of inheritance [11].  

The bark is sometimes used as an antidote to arrow-poison. Fulani herdsmen feed the 

leaves to goats, and in a superstitious token lay sticks of the plant across graves, perhaps in the 

same sense of conferring protection. In Zaria Nigeria, the stem-bark is used traditionally for 

managing diabetes mellitus [12].  

The resiniferous trees and shrubs of the family Burseraceae have prominent role in 

ethnomedicine of the regions where they occur. Such a property has led to the use of species of 

this family since from ancient times for curing various ailments in humans and animals. 

Although the family is distributed throughout tropical and subtropical regions of the world, the 

majority of the ethnomedicinal information available is limited to Asiatic and African genera, 

such as Commiphora, Canarium, Boswellia, Bursera, Protium [13]. Due to the increasing 

interest in using plants as sources of safer antioxidants, its stem bark is used traditionally in 

Northern Nigeria to treat fever, cancer, measles, asthma, rheumatism and venereal diseases 

[14]. C. kerstingii is used for the treatment of diarrhea and dysentery in Hausa folk medicine. 

The methanol extract of the stem bark of the plant exhibited remarkable antimicrobial activity 

due to presence of flavonoids and alkaloids [15]. 

 

 

2.  MATERIALS AND METHODS 

2. 1. Materials 

2. 1. 1. Materials/Equipment used 

Conical flasks, Beaker, Glass rod stirrer, volumetric flasks, Test tube, Wash bottles, 

Sample container, Measuring cylinder, 1Liter of plastic container, pipette, Spatula, Rhetort 

stand and Clamp, pestle and mortar, weighing balance, water bath, 5% ferric chloride, Heating 

mantle, Whatman filter paper, steam Distillation Apparatus, Methanol, conc. Nitric acid, , 

FeCl3, ethanol, Dil. Ammonia solution, Chloroform, Mayer’s reagent, conc. H2SO4, DPPH, 

H2O2 solution, phosphate buffer, glacial acetic acid, Fehling’s solution A & B, Distilled water,  

 

2. 1. 2. Plant sample Materials  

The plant leaves of  Ocimum basilicum and Commiphora kerstingii were collected from 

the bush area of Sukur Settlement, Madagali Local Government Area of Adamawa State, 

Nigeria 

 



World Scientific News 167 (2022) 28-40 

 

 

-31- 

2. 2. Methods 

2. 2. 1. Preparation of Sample 

The leaves were washed and air dried in Chemistry laboratory 2, Science Complex of the 

Faculty of Science, Adamawa State University, Mubi under shade at room temperature. The 

leaves were weighed and ground to get a coarse powder form using sterile mortar and pestle. 

The powder was stored in an air tight container and was used for successive analysis [16]. 

 

2. 2. 2. Plant Preparation and Extraction 

100 g of pulverized form each of plant leaves were weighed and extracted using ethanol 

solvent in air tight container for 24 h. The resultant mixture was filtered with filter paper 

(Whatman No. 1) under gravity. The filtrate was dried at 60 °C on a water bath to yield the 

leaves ethanolic extract residue [17]. 

 

2. 3. Phytochemical Screening 

Phytochemical screening was performed using standard procedures as shown for each 

phytochemical test below. By using different specific reagents, the presence of main groups of 

natural products was detected in ethanolic extracts of Ocimum basilicum andCommiphora 

kerstingii. 

 

2. 3. 1. Test for Essential Oils 

Two drops of FeCl3 were added to 90 % alcohol containing small quantity of the extracts 

and greenish coloration appeared which also indicated the presence of essential oils [18] 

 

2. 3. 2. Test for Alkaloids 

Mayer’s test: To a few ml of plant sample extract, two drops of Mayer’s reagent was 

added along the sides of test tube. Appearance of white creamy precipitate indicates the 

presence of alkaloids [19] 

 

2. 3. 3. Test for Phenolic Compounds and Tannins 

Ferric Chloride test: The extract (50 mg) was dissolved in 5 ml of distilled water. To this 

few drops of neutral 5% ferric chloride solution was added. A dark green colour indicates the 

presence of phenolic compound alkaloids [19]. 

 

2. 3. 4. Detection of Saponins 

Foam test: Small amount of extract was shaken with little quantity of water. If foam 

produced persists for ten minutes it indicates the presence of saponins [20]. 

 

2. 3. 5. Test for Flavonoids 

Dilute ammonia (5 ml) wasadded to a portion of an aqueous filtrate of theextract. 

Concentrated sulphuric acid (1 ml) was added. A yellow colouration thatdisappears on standing 

indicates the presenceof flavonoids [21]. 
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2. 3. 6. Detection of Cardiac Glycosides 

Killer-killani test: To 0.5g of extract dissolve in 5ml water was added to 2ml of glacial 

acetic acid solution containing one drop of ferric chloride solution. This is underlayed with 1ml 

of concentrated H2 SO4. A brown ring at the interface indicated the presence of deoxysugar 

characteristics of cardenolides. A violet ring may appear below the brown ring while in the 

acetic acid layer a greenish ring may form just above the brown ring and gradually spread 

throughout this layer [20]. 

 

2. 3. 7. Detection of Phytosterols 

Salkowski’s Test: Extracts was treated with chloroform and filtered. The filtrates was 

treated with few drops of Conc. Sulphuric acid, shaken and allowed to stand. The appearance 

of golden yellow colour indicates the presence of triterpenes [20]. 

 

2. 3. 8. Test for Reducing Sugars (Fehling’s Test) 

The aqueous ethanol extract (0.5 g in 5 ml ofwater) was added to boiling Fehling’s 

solution(A and B) in a test tube. The solution wasobserved for a colour reaction [21]. 

 

2. 3. 9. Detection of Proteins and Aminoacids 

Xanthoproteic Test: The extracts was treated with few drops of concentrated Nitric acid 

solution. Formation of yellow colour indicates the presence of proteins [20]. 

 

2. 3. 10. Test for Terpenoids (Salkowski Test) 

To 0.5 g each of the extract was added 2 ml ofchloroform. Concentrated H2S04 (3 ml) 

wascarefully added to form a layer. A reddishbrown colouration of the interface indicatesthe 

presence of terpenoids [21]. 

 

2. 3. 11. Test for Anthraquinones 

0.5 g of the extract was boiled with 10 ml ofsulphuric acid (H2SO4) and filtered while 

hot.The filtrate was shaken with 5 ml ofchloroform. The chloroform layer was pipetteinto 

another test tube and 1ml of dilute ammonia was added. The resulting solution is observed for 

colour changes [21]. 

 

2. 4. Determination of Anti-Oxidant Activity 

2. 4. 1. DPPH Free radical scavenging activity 

DPPH Assay according to the method of [22] was used with minor modification. The 

hydrogen atom or electron donating abilities of the compounds were measured from the 

bleaching of the purple coloured methanol solution of 2,2-diphenyl-1-picryl hydrazyl (DPPH). 

This Spectrophotometric assay uses the stable free radical, DPPH as a reagent. One thousand 

microlitres of diverse concentrations (2.5-25 μl/ml) of the extracts in ethanol were added to 4 

ml of 0.004% methanol solution of DPPH. After a 30 min incubation period at room 

temperature, the absorbance was read against a blank at 517 nm. The DPPH radical scavenging 

effect was calculated as inhibition of percentage (I%) using to the following  

formula: 
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% Inhibition =
Absorbance of Blank −  Absorbance of  Sample 

Absorbance of Blank
 × 100 

 

where: A blank is the absorbance of the control reaction (containing all reagents except the test 

compound) and A (sample) is the absorbance of the test compound. The values of inhibition 

were calculated for various concentrations of the extract. Tests were conceded out in triplicate. 

 

2. 4. 2. Hydrogen Peroxide Scavenging Activity 

A solution of H2O2 (40 mM) was prepared in phosphate buffer (pH 7.4). Extracts (2.5-25 

μg/mL) in methanol were added to a H2O2 solution (0.6 ml, 40 mM). The absorbance value of 

the reaction mixture was recorded at 517 nm. Blank solution contained the phosphate buffer 

without H2O2. The percentage of H2O2 scavenging was calculated as: 

 

% Inhibition =
Control Absorbance −  Sample Absorbance

Control Absorbance
× 100 

 

where: A (control) is the absorbance of the control, and A (sample) is the absorbance in the 

presence of the sample or standards [23]. 

 

 

3.  RESULTS AND DISCUSSIONS 

3. 1. Basic Phytochemical screening of Ocimum basilicum and Commiphora kerstingii 

The results of phytochemical screening of Ocimum basilicum and Commiphora kerstingii 

are presented in Tables 1. The different phytochemicals in the crude ethanolic extracts were 

identified by the color reaction with different reagents.The phytochemical screening of 

ethanolic extracts showed that the plants contains the following secondary metabolites: 

Essential oil, Alkaloids, Tannins, Saponins, Flavonoids, Carbohydrates, Proteins, Terpenoids 

and  Anthraquinones. Glycosides were found only in Commiphora kerstingii extract whereas 

phytosterol were only found in Ocimum basilicum.Various studies have revealed that phenolic 

compounds possess biological properties such as anticancer, antioxidant, anti-inflammatory, 

anti-aging etc.  

Similarly, flavonoids are known to inhibit many bacterial strains. The glycosides are 

found to possess antibacterial, antitumor and antioxidant properties. Likewise, the alkaloids are 

also found to be anticancer, antibacterial, analgesic and antimalarial. Further, saponins of plant 

are known to enhance antibody production [24]. The present study gives insight to the presence 

of various phytochemicals which can be attributed to the potential antioxidant properties in the 

tested sample. The result of phytochemcals investigation of Ocimum basilicum of this study 

shows the presence of tannins, steroids, terpenoids, flavonoids and cardiac glycosides were 

positive in both ethanolic and aqueous extracts. These phytochemicals may be responsible for 

the medicinal value [25]. 

The result of phytochemical screening of Commiphorakerstingiiof these work is Similar 

to the work reported by [26], which shows that the phytochemical screening of Commiphora 

kerstingii revealed the presence of alkaloids, phenols, tannins, saponins and volatile oils. 
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Table 1. Phytochemical Screening of ethanolic extract of Ocimum basilicum and 

Commiphora kerstingii 

 

S/N Phytoconstituent Ocimum basilicum Commiphora kerstingii 

1 Essential oil + + 

2 Alkaloids + + 

3 Tannins + + 

4 Saponins + + 

5 Flavonoids + + 

6 Glycosides _ + 

7 Phytosterols + _ 

8 Carbohydrates + + 

9 Proteins + + 

10 Terpenoids + + 

11 Anthraquinones + + 

Key: (+) =compound is present, (-) = compound is absent 

 

 

 
 

Figure 1. Phytochemical Screening of O. basilicum and C. kerstingii 
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3. 2. Result of DPPH Free Radical Scavenging activity of the plants’ crude extracts  

The antioxidant activities of ethanolic plant extracts were evaluated by the DPPH radical 

scavenging capacity. Table 2 shows the percent of DPPH radical scavenging capacity of 

Ocimum basilicum and Commiphora kerstingii leaves with ascorbic acid as standard.  

The Ocimum basilicum extract at concentrations of 2.5 μg/mL, 5 μg/mL, 7.5 μg/mL, and 

10 μg/mL absorbencies were 0.6027, 0.4325, 0.3801, and 0.1956 respectively, with percentage 

inhibition 62.05%, 72.77%, 76.07%, and 87.68%, respectively at each concentration of extract 

and ascorbic acid considered as a standard with percentage inhibition  91% at concentration of 

10μg/mL. The extract O. basilicum expressed the strongest antioxidant activity which is very 

close to the standard at every concentration. 

Commiphora kerstingii leaves extract presents greater percentage inhibition (80.51%) at 

concentration of 7.5μg/mL which is very close to the standard having scavenging activity of 

81.46% at same concentration.  

 
Figure 2. Percentage Inhibition of DPPH Free Radical by the plants’ crude extracts  

and Ascorbic Acid 

 

 

The result of Ocimum basilicum ethanolic extract of these work is Similar to the work 

reported by [27] which shows the dose dependent effect of O. basilicum leaves extract on the 

percentage inhibition of DPPH and ABTS radicals present in the reaction mixtures. At a 

concentration of 1000 μg/mL, the extract significantly scavenged 84% of DPPH radicals (IC50 

= 586.3 μg/mL) and 79% ABTS radicals (IC50 = 727.9 μg/mL). 

The result of Commiphora kerstingii leaves ethanolic extract of these work agrees with 

the work of [14] which reveal the antioxidant activity of Commiphora kerstingii stem bark 

extract to be effective as the control when used as an antioxidant. 
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Present study depicted that the ability to scavenge DPPH radical increases significantly 

with increasing in concentration. 

 

Table 2. Percentage Inhibition of DPPH Free Radical by the plants’ crude extracts and 

Ascorbic Acid 

Blank solution: 1.5881 

 

Concentration (μg/mL) OB CK AA 

2.5 62.05 55.99 65.97 

5 72.77 68.99 75.12 

7.5 76.07 80.51 81.46 

10 87.68 81.72 91.24 

OB = Ocimum basilicum, CK = Commiphora kerstingii, AA = Ascorbic Acid 

 

 

3. 3. Hydrogen peroxide scavenging activity of the ethanolic extract of Ocimum basilicum,  

        Commiphora kerstingii leaves and ascorbic acid 

 
Figure 3. Percentage Inhibition of Hydrogen Peroxide Free Radical by the plants’ crude 

extracts and Ascorbic Acid 
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Table 3 shows hydrogen peroxide scavenging activity of the ethanolic extract of Ocimum 

basilicum, Commiphora kerstingii leaves and ascorbic acid which is a standard. Ocimum 

basilicum extract caused a strong dose-dependent inhibition of hydrogen peroxide. The 

ethanolic extract of Ocimum basilicum showed good scavenging ability compared to the 

standard compound. At a concentration of 10 μg/mL, the scavenging percentages were 90.10% 

for ethanolic extract and 90.60% for standard respectively. It was found that the higher the 

concentration of Ocimum basilicum the higher the inhibition activity. 

 

Table 3. Percentage Inhibition of Hydrogen Peroxide Free Radical by the plants’ crude 

extracts and Ascorbic Acid 

Blank solution: 1.0040 

 

Concentration (μg/mL) OB CK AA 

2.5 70.04 59.47 77.43 

5 79.61 65.99 83.15 

7.5 86.54 72.70 89.54 

10 90.10 86.34 90.60 

OB. = Ocimum basilicum, CK = Commiphora kerstingii, AA = Ascorbic Acid 

 

 

Commiphora kerstingii extract exhibited a free radical scavenging activity, 10 μg/mL 

(86.34%) which indicate that Commiphora kerstingii is less effective antioxidant compare to 

Ocimum basilicum and the standard (ascorbic acid) having scavenging activity of 

90.60%.similarly, both the ascorbic acid (Vitamin C) and the extracts showed an increase of 

inhibition percentage with increase in concentration contrary to the work of [26] that revealed 

characteristic increase in inhibition as the extract concentration decreased. 

The result of Commiphora kerstingii leaves ethanolic extract of these work is similar to 

the work reported by [28] which reveal that methanol extracts of Nyctanthes Arbor-Tristis (L) 

Flower exhibit slight high inhibition than ethanol and aqueous extracts ranged from 60.75 to 

50.69% inhibition and also seen that fresh and dry flowers do not show much significant 

difference in inhibition of H2O2. All tested extracts can inhibit H2O2 but lesser when compared 

to reference standards ascorbic acid and BHT [28]. 

 

 

4.  CONCLUSIONS 

 

Two medicinal plants obtained from Madagali Local Government of Adamawa State 

Nigeria were analyzed for their Phytochemicals. Phytochemical screening of leaves extracts of 

thes plants reveal it to be rich in secondary metabolite compounds. The use of Ocimum 

basilicum and Commiphora kerstingii in tradition medicine is validated by presence of these 

phytochemicals. The findings of antioxidant activities using DPPH and hydrogen peroxide 
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method confirmed that essential oil isolated from Ocimum basilicum and Commiphora 

kerstingii is a better antioxidant when compared to commercial Ascorbic acid percentage 

Therefore, it may be said that the variation in antioxidant properties of the oils of different 

plants under investigation could be as a result of difference in their chemical constituents which 

solely depends on their unique genetic makeup. 
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