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Abstract: The in vitro Free Radical Scavenging Activity of aqueous, ethanol, ethylacetate and n-hexane extracts of leaves of 

Datura stramonium and Ocimum gratissimum were investigated. Due to the fact that Free radicals are implicated in many 

diseases including diabetes mellitus, arthritis, cancer, ageing. etc. In the treatment of these diseases, antioxidant therapy has 

gained utmost importance. The phytochemical analysis was carried out by standard methods and the antioxidant activity of the 

various extracts were measured on the basis of the free radical scavenging activity of the extract on stable 1, 1-diphenyl 

2-picrylhyorazyl (DPPH) at varying concentrations of the plant extracts (20, 40, 60, 80 and 100 µg/ml) and absorbance was 

measured at 517nm using UV-Vis spectrophotometer. The results indicated that alkaloids, flavonoids, terpenoids, steroids and 

tannins were present in D. stramonium ethanol leaf extract while alkaloids, flavonoids, terpenoids and steroids were present in O. 

gratissimum n-Hexane leaf extract. The percentage inhibition of the solvent extracts at 100 µg/ml - aqueous (30.77 %), ethanol 

(74.90 %), ethylacetate (49.94 %) and n-hexane (69.90 %) for D. stramonium while for O. gratissimum - aqueous (45.84 %), 

ethanol (49.47 %), ethylacetate (63.94 %) and n-hexane (91.14 %). Of all the extracts, n-hexane leave extract of O. gratissimum 

exhibited the highest free radical scavenging activity with IC50 0.21 µg/ml compared to ethanol leave extracts of D. stramonium 

with IC50 0.29 µg/ml. This study revealed that n-hexane leaf extract of Ocimum gratissimum had a more potent antioxidant 

activity compared to the ethanol leaf extract of D. stramonium which had moderate antioxidant activity. Both plants extracts had 

no significant difference when compared with ascorbic acid standard (0.19 µg/ml) at (P≤.05). The phytochemical profile of the 

plants might be responsible for their high antioxidant activity, thus justifying wide use of O. gratissimum in diet which could 

provide a source of high dietary antioxidants and D. stramonium in ethno-botanical applications. 
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1. Introduction 

Free radicals play significant role in the pathogenesis of 

chronic diseases- cancer, rheumatoid-arthritis, diabetes and 

hypertension to mention a few [1, 2]. This is because the major 

cellular component:- lipids, proteins, carbohydrate and 

nucleic acids are susceptible to damage by free radicals 

produced as byproducts of normal aerobic metabolism and 

metabolic reactions of drugs, toxins and alcohols. Natural 

antioxidants present in plants, confer protection against free 

radicals when consumed. Thus are important in maintaining 

good health [3, 4]. Antioxidants are powerful metal chelators 

and operate cooperatively, employing a series of redox 

reactions to detoxify free radicals [5]. Research has strongly 

indicated that high intake of fruits, vegetables and whole 

grains which are rich in antioxidants are capable of lowering 

the risk of free radicals damaging ability [1]. 

Datura stramonium is a plant belonging to the family 

Solanaceae and commonly known as Jimson weed, 

“Haukata-yaro” in Hausa. Medically it has been used in the 

treatment of madness, epilepsy, burns and rheumatism [6]. D. 

stramonium contains hyoscine, as well as atropine, 

hyoscyamine, apohyoscine, and meteloidine, thus it is 

poisonous and hallucinogenic as well as acting as analgesic, 
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and it is also used as mosquito repellant [7, 8). The 

anticholinergic property of the plant results in the inhibition of 

central and peripheral muscarinic neurotransmission [9]. 

Ocimum gratissimum is a vegetable plant belonging to the 

family of Lamiaceae and commonly known as Wild basil, 

“Efinrinajase” in Yoruba and “Nchuanwu” in Igbo [10, 11]. In 

Nigeria, the plant is used in folk medicine to treat different 

diseases such as upper respiratory tract infections, diarrhea, 

headache, skin diseases, pneumonia, cough, fever and 

conjunctivitis. Infusion of O. gratissimum leaves is used as 

pulmonary antiseptic, anti-tussivum and antispasmodial [12]. 

It is non-toxic and is used as a spice in soup commonly 

consumed in Nigeria and in West Africa. The objective of this 

work is to compare the antioxidant capacity of a well-known 

consumed spice (O. gratissimum) and a rarely consumed 

vegetable (D. stramonium) and to discuss the phytochemical 

profile of both plants. 

2. Material and Methods 

2.1. Plant Materials/Extraction 

The plant leaves of D. stramonium were harvested from 

Gembu-Mambilla plateau Taraba State North Eastern Nigeria 

while O. gratissimum was harvested around Ahmadu Bello 

University Area A staff Quarters Zaria, Kaduna state Nigeria. 

The plants were identified with voucher number 108 and 1285 

respectively. They were deposited at the Herbarium unit, 

Department of Biological Science, Ahmadu Bello University, 

Zaria. The leaves were washed, shade dried at room 

temperature and then milled into fine powder by BX Model 

electric mill (mesh size 0.5mm). A quantity (50g) of the 

pulverized dried leave was suspended in 500ml of distilled 

water, ethanol, ethylacetate and n-hexane solvents for 48 hrs. 

respectively using cold maceration. The filtrates were 

concentrated using rotary evaporator at 45
0
C and the plant 

materials were tested for their phytochemical analysis and 

antioxidant activity. 

2.2. Phytochemical Analysis 

The qualitative and quantitave analysis of the following 

phytochemicals: alkaloids, tannins, flavonoids, terpenoids, 

anthraquinone, saponins, cardiac glycoside and sterols were 

carried out on the extracts using the standard procedure for 

identification of phytochemical constituents as described by 

Sofowora and Harbone [13, 14]. 

Test for Alkaloids. 

Dragendoff’s Test: Few drops of this reagent were added to 

5mls of the extract. A rose-red precipitate indicates the 

presence of alkaloids [13]. 

Test for Tannins 

Ferric Chloride Test: About 0.5g of extract was dissolved in 

10ml of distilled water, and then filtered. Few drops of ferric 

chloride solution were added to the filtrate. Formation of a 

blue-black precipitate indicates hydrolysable tannins and 

green precipitates indicate the presence of condensed tannin 

[13, 14]. 

Test for Flavonoids 

About 0.5g of extract was dissolved in 2ml of 50% 

methanol while heating. Metallic magnesium and four to five 

drops of concentrated HCI were added. A red or orange colour 

indicates the presence of flavonoids. 

Test for Terpenoids 

Using Salkowski’s test, 5ml of the extract was mixed in 2ml 

of chloroform and 3ml of concentrated sulfuric acid was 

carefully added to form a layer. A reddish brown colouration 

of the interface formed will show a positive result for the 

presence of Terpenoids. 

Test for Anthraquinone Derivatives 

Test for Free Anthraquinone (Bornirager’s Test): 2g of the 

extract was shocked with 10ml of benzene and filtered. 5ml of 

10% of ammonia solution was added to the filtrate and stirred. 

The production of a pink-red or violet colour indicates the 

presence of free Anthraquinone. 

Test for Saponins 

Frothing test: 2g of the extract was dissolved in 10ml of 

distilled water. This was then shaken vigorously for 30 

seconds and was allowed to stand for 30 minutes. A honey 

comb formed for more than 30 min indicates Saponin [13]. 

Test for Cardiac Glycosides. 

About 2ml of the Extract was dissolved in glacial acetic 

acid containing traces of ferric chloride. The test tube was held 

at an angle of 45
0
C, 1ml of concentrated sulphuric acid was 

added down the side [13, 14] 

Test for sterols 

About 2ml of acetic anhydride was added to 0.5g of Ethanol 

extract of the sample with 2ml sulfuric acid. The colour 

change from violet to blue or green indicates the presence of 

sterol [13]. 

2.3. DPPH Free Radical Scavenging Assay 

The antioxidant activity of the extracts was measured on the 

basis of the free radical scavenging activity of the stable 1, 

1-diphenyl 2-picrylhyrazyl (DPPH) according to the method 

described by Brand-Williams with slide modification of 

wavelength of 517nm instead of 520nm [15]. A solution of 

0.1mM DPPH in methanol was prepared and 1.0 ml was 

mixed with varying concentrations of the plant extract 

suspension (20, 40, 60, 80 and 100 µg/ml). A corresponding 

blank containing equal volume of 1ml methanol and 1ml 

DPPH solution was prepared used while the standard control 

L-Ascorbic acid (20-100 µg/ml) was used as reference 

standard. All the reaction mixtures were carried out in 

triplicates and the decrease in absorbance was measured at 

517nm after 30 minutes in dark, using UV-Vis 

spectrophotometer. The percentage inhibition and IC50 were 

calculated using the following formula. 

DPPH	%	Inhibition	 =
(A����	– 	A������)

A����
X
100

1
 

ADPPH is the absorbance of methanol solution of 2, 

32-diphenyl-1-picryl hydrazyl 

A Sample is the absorbance of sample. 
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3. Results and Discussion 

3.1. The Qualitative Determination of Phytochemicals in 

Aqueous, Ethanol, Ethylacetate and N-Hexane Extracts 

of D. Stramonium and O. Gratissimum 

The result in Table 1 shows the phytochemical profile of 

aqueous, ethanol, ethylacetate and n-hexane extracts of the 

two plants. D. stramonium indicates the presence of alkaloids, 

and tannins while only flavonoids were absent in the aqueous 

extract. Both Terpenoids and anthraquinones were absent in 

Ethylacetate extracts, however only Terpenoids were present 

in the n-hexane extract of D. stramonium. Cardiac glycoside 

and saponins were absent in all the extracts of D. stramonium. 

Also on the other hand O. gratissimum indicates the presence 

of alkaloid, flavonoids, terpenoids and sterol in all extracts 

while, Cardiac glycoside and anthraquinones were completely 

absent in all the solvent extracts. Saponins and Tannins were 

absent in aqueous extracts of O. gratissimum, but were present 

in ethylacetate extracts of O. gratissimum. 

3.2. Quantitative Phytochemical Composition of D. 

Stramonium and O. gratissimum Leaf Extract 

The result in Table 2, shows significantly high amounts of, 

terpenoids tannins, flavonoids and alkaloid ranging from 

0.61-2.24 mg/g (P<.05) in D. stramonium in increasing order 

and also significantly amounts of flavonoids steroids and 

alkaloid were found ranging from 1.28- 0.98 mg/g of (P<.05) 

in O. gratissimum. While there was low amount of saponins in 

both plants and there were variations in percentage 

composition of these compounds in the plants. 

Table 1. Phytochemical profiling of D. stramonium and O. gratissimum extract in selected extraction solvents. 

 D. stramonium O. gratissimum 

Phytochemical Aqueous Ethanol  Ethylacetate n-Hexane Aqueous Ethanol  Ethylacetate n-Hexane 

Alkaloid + + + - + + + + 

Tanins + + + - - - + - 

Flavonoids - + + - + + + + 

Terpenoids + + - + + + + + 

Anthraquinone + + - - - - - - 

Saponins - - - - - + + + 

C. glycoside - - - - - - - - 

Sterols + + + + + + + + 

+ = Positive; ± = Trace; - = Negative 

Table 2. Quantitative phytochemical composition of D. stramonium and O. 

gratissimum leaf Extract. 

Phytochemical DSEE OGnHE 

Alkaloid (mg/g) 2.24± 0.22a 1.28± 0.15a 

Saponin (mg/g) 0.14± 0.00b 0.22±0.10a 

Flavonoids (mg/g) 0.78± 0.04a 0.98±0.34a 

Sterols (mg/g) 0.02 ± 0.00b 1.14±0.42a 

Tannins (mg/g) 0.73± 0.10a 0.18±0.01b 

Terpenoids (mg/g) 0.61± 0.01a 0.23±0.04b 

Mean±SD, n=5. (P≤.05). DSEE= Datura stramonium Ethanol Extract, 

OGnHE= Ocimum gratissimum n-Hexane extract. 

3.3. Percentage (%) Inhibition of D. Stramonium and O. 

Gratissimum in Aqueous, Ethanol, Ethylacetate and 

n-Hexane Leaf extracts on DPPH Free Radical 

Scavenger 

Tables 3 and 4 shows percentage inhibition of the extract on 

DPPH Free radical scavenging activity which were found to 

be low for aqueous and ethylacetate extracts, while on the 

other hand high inhibition was observed in ethanol and 

n-hexane extracts at high concentration (100µg/ml) in a dose 

response dependent pattern (74.90±12.39 and 69.90±2.39) % 

respectively. At 60ug/ml ethanol extract recorded a high 

percentage inhibition (81.28±2.00 %). 

Table 3. Percentage (%) Inhibition of D. stramonium in aqueous, Ethanol, ethylacetate and n-hexane leaf extracts on DPPH radical scavenger. 

Extract (µg/ml) 
Percentage (%) Inhibition  

Aqueous Ethanol Ethylacetate Hexane Ascorbic acid 

20 30.45±4.34a 60.09±1.47a 35.26±1.47b 60.51±2.00a 79.82±0.22a 

40 36.54±2.54b 65.30±1.47b 28.85±3.47a 65.85±0.00b 89.43±0.52b 

60 40.39±0.96b 81.28±2.00d 43.91±1.40c 68.00±5.35e 89.13±0.75b 

80 31.41±1.11a 67.35±10.03b 45.83±0.85c 67.35±5.03c 91.34±0.18c 

100 30.77±0.00a 74.90±12.39e 49.94±1.16d 69.90±2.39c 92.42±0.16c 

Values represent Mean ± SD (n=5 values) in the same column with different superscript differs significantly (P≤.05).  

On the other hand the DPPH free radical scavenging 

activities of all the extracts of O. gratissimum increased 

markedly with the concentrations. In all extracts of aqueous, 

ethanol, ethylacetate and n-hexane presented in this study, O. 

gratissimum showed better inhibition than D. stramonium 

extracts. The Percentage (%) Inhibition of the free radical at 

100 µg/ml for aqueous, ethanol, ethylacetate and hexane 

extracts from the dry leaf samples of O. gratissimum showed 

activity ranging between 45.84±0.16, 49.47±0.96, 63.84±2.00 

and 91.14±0.16 % percent inhibition. The highest percentage 

inhibition was recorded in n-Hexane crude extract while the 

least inhibition pattern observed in aqueous extract. 



10  Chintem Williams D. G. and Nzelibe Humphrey Chukwuemeka: Comparative Studies on in Vitro Free Radical Scavenging Activity  

of Aqueous, Ethanol, Ethylacetate and n-Hexane Extracts of Leaves of Datura stramonium and Ocimum gratissimum 

 

Table 4. Percentage (%) Inhibition of O. gratissimum in aqueous, ethanol, ethylacetate and n-hexane leaf extracts on DPPH radical scavenger. 

Extract (µg/ml) 
Percentage (%) Inhibition  

Aqueous Ethanol Ethylacetate Hexane Ascorbic acid 

20 20.72± 0.16a 35.83±0.56a 41.26±1.47a 84.82±0.16a 79.82±0.22a 

40 28.42± 0.16b 36.54±1.67a 48.85±6.00b 87.43±0.15b 89.43±0.52b 

60 43.90± 0.21bc 34.62±2.54a 58.91±2.42c 89.13±0.05cd 89.13±0.75b 

80 45.48± 0.16c 45.83±2.00b 60.83±1.47c 90.43±0.05d 91.34±0.18bc 

100 45.84± 0.16c 49.47±0.96c 63.94±2.00d 91.14±0.16d 92.42±0.16c 

Values represent Mean ± SD (n=5. Value(s) in the same column with different superscript differs significantly (P≤.05).  

 

Figure 1. Comparative Median Inhibitory Concentration (IC50) values of the 

different solvent of D. stramonium and O. gratissimum leave extracts. 

3.4. Comparative Median Inhibitory Concentration (IC50) of 

the Different Solvents of D. stramonium and O. 

gratissimum Leave Extracts 

The comparative Median inhibitory concentration of 

different solvents of D. stramonium and O. gratissimum leave 

extracts against DPPH free radical scavenging activity 

indicating IC50 values of the different solvent extract which is 

the concentration of the sample required to scavenge 50% of 

the free radicals present in the system (Figure 1). Therefore 

IC50 value is inversely related to the antioxidant activity of 

the extracts. For O. gratissimum, it was observed that 

n-hexane extracts had the highest antioxidant potential 

(IC50=0.21µg) followed by ethanol, aqueous and ethylacetate 

extracts respectively when compared to the reference standard 

ascorbic acid (IC50=0.19µg). While in D. stramonium, the 

Lowest IC50 value was found in ethanol extract as 

(IC50=0.36µg) compared to ascorbic acid. 

4. Discussion 

The administration of exogenous antioxidants seems to be 

salutary. Nowadays, a great deal of effort being expended to 

find effective antioxidants for the treatment or prevention of 

free radical-mediated deleterious effects [16, 18]. The 

medicinal effect of a number of plants extracts in the 

management and treatment of diseases linked with oxidative 

stress is attributed to their phytochemical constituent. These 

phytochemical substances which include: alkaloids, tannins, 

flavonoids, phenols and minerals have been ascribed 

biological and medicinal values such as: anti-diabetic, 

anti-atherosclerotic, anti-inflammatory, anti-carcinogenic and 

anti-microbial properties [17, 18]. Phytochemical constituents 

in the plant samples are known to be biologically active 

compounds and they are accountable for diverse activities 

such as antioxidant, antimicrobial and anticancer (18). All 

secondary metabolites display antioxidant and antimicrobial 

properties through different biological mechanisms. The 

phytochemical screening of hexane, ethyl acetate, ethanol and 

aqueous crude extracts of D. stramonium and O. gratissimum 

used in this study revealed that the crude extracts contain 

alkaloids, flavonoids, terpenoids, steroids and tannins (Table 1) 

which co-related to the work of Phytochemical was in 

agreement with the previous claims (17, 18). From the results 

obtained it is evident that all the solvent extracts from D. 

stramonium and O. gratissimum leave possess free radical 

scavenging potential found to be in the decreasing order of 

n-hexane extract>ethanol extract>ethyl acetate extract>aqueous 

extract. The antioxidant activity of the solvent extracts from O. 

gratissimum leaves was higher compared to those of D. 

stramonium leaf extracts. The differences in the percentage 

inhibition obtained from D. stramonium and O. gratissimum 

crude extracts might probably be due to the toxic nature and 

presence of anti-nutrient content of D. stramonium which may 

be capable of lowering the antioxidant potential of all solvent 

extracts compared to O. gratissimum. The n-hexane extract of 

O. gratissimum displayed maximum inhibition (91.14±0.16 %) 

at the highest concentration (100 µg/ml) was higher than 

(74.90+12.31 %) of ethanol leaf extract of D. stramonium in the 

present study due to high concentration of flavonoid, terpenoids 

and tannins which may be accountable for the high antioxidant 

activity [21, 22]. The principle that accounts for the antioxidant 

activity is the DPPH interaction to produce oxidative free 

radicals while the role of the plant extract is the oxidants 

reaction with the stable free radical, during the free radical 

reaction, DPPH (1, 1-diphenyl-2-picrylhydrazyl) is converted 

into 1, 1-dipheny 2-b-picrylhydrazine with colour change and 

rate of colour change gradually decreases to indicate the 

scavenging potentials of the extract antioxidant property. The 

ethanol and n-hexane extracts of D. stramonium and O. 

gratissimum contain flavonoids, terpenoids alkaloid and tannins. 

The phytochemical constituents such as flavonoid, phenols, 

tannins, saponins and sterols are found in D. metel is known for 

their antioxidant potential [22, 23]. All these bioactive 

compounds were able to discolour DPPH solution by their 

hydrogen donating ability [24, 25, 26 and 27]. While n-hexane 

extract of O. gratissimum is rich in flavonoids, Terpenoids, 

Sterol and Alkaloid [26]. Based on the results of this study it can 
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be considered that O. gratissimum n-Hexane extract and D. 

stramonium ethanol extract are good antioxidant and hydrogen 

donors to DPPH free radical. Assessment of DPPH scavenging 

activity found from this study is slightly higher than the values 

those found by James et al [18, 29] studied the DPPH 

scavenging activity in Vertex duniana and significantly higher 

the works of Olabinri et al [30]. This may be attributed to the 

presence Alkaloid, Flavonoids, Terpenoids, Saponins and 

Sterols that exhibit strong antioxidant properties [16]. Moreover, 

[32] reported that antioxidant activity of plant extracts 

containing polyphenolic compounds have capacity to be donate 

hydrogen atoms or electrons and to capture the free radicals. 

The radical scavenging potential of the reference antioxidant 

standard (Ascorbic acid) was higher than that of the extract. 

However, the leafy vegetables could serve as good source of 

food and medicine to treat oxidative stress in diseases related to 

generation of free radicals. 

5. Conclusion 

This study revealed that O. gratissimum n-hexane crude 

leaf extract showed the higher antioxidant activity than 

ethanol crude leaf extract from D. stramonium. The 

phytochemical screening indicated that the antioxidant 

activities was due to the presence of alkaloids, flavonoids, 

terpenoids, steroids and saponins in O. gratissimum n-hexane 

extract while alkaloids, flavonoids terpenoids, steroids, 

anthraquinone and tannins in D. stramonium ethanol extract 

served as a potential sources of new antioxidant which could 

be exploited for drug development. The leaves of O. 

gratissimum which are widely used as spice in soup especially 

in African countries could be considered as a good source of 

antioxidant as observed in DPPH scavenging assay compared 

to D. stramonium though toxic when consumed in high dose 

but low dose has shown to be a good antioxidant. Thus the use 

of O. gratissimum leaf extract as a source of dietary 

antioxidant. 
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