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Abstract Article History 

Vernonia amygdalina and Ocimum gratissimum are a major part of the diet in many Nigerian families due 
to their wide culinary applications and appeal. This study, therefore, compared the in-vitro antioxidant 

activity and phytochemical content of the extracts of these two plants. The methanol extracts of freshly 

plucked leaves of Vernonia amygdalina and Ocimum gratissimum were obtained and extracted using 

standard procedures. The phytochemical composition and in-vitro antioxidant parameters (nitric oxide and 
hydrogen peroxide) were assessed. The results of the phytochemical screening of methanol leaf extracts of 

V. amygdalina and O. gratissimum showed the presence of tannins, glycosides, flavonoids, saponins, 

phlobatannins, and alkaloids, while anthraquinones were absent in V. amygdalina but present in O. 

gratissimum. The results showed that the methanol leaf extracts of V. amygdalina and O. gratissimum were 
able to scavenge nitric oxide in a dose-dependent manner. A concentration of 20 µg/ml gave the least 

percentage nitric oxide scavenging activity (34.45 ± 0.08 and 40.21 ± 0.22), while a concentration of 100 

µg/ml gave the highest percentage scavenging activity (65.20 ± 0.11 and 77.31 ± 0.14), respectively.  The 

results also showed that the methanol leaf extracts of V. amygdalina and O. gratissimum were able to 
scavenge hydrogen peroxide (H₂O₂) in a dose-dependent manner. A concentration of 20 µg/ml gave the 

least percentage scavenging activity (38.20 ± 0.32 and 50.21 ± 0.23), while a concentration of 100 µg/ml 

gave the highest percentage scavenging activity (69.36 ± 0.19 and 78.25 ± 0.28), respectively. Ocimum 

gratissimum showed better nitric oxide and H₂O₂ percentage scavenging activity when compared with 
similar doses of Vernonia amygdalina, but demonstrated lower nitric oxide and H₂O₂ scavenging ability 

when compared with the standard antioxidant, ascorbic acid. The study further validates the phytochemical 

constituents and antioxidant activity of the two plants, supporting their traditional use and suggesting 

potential leads for developing plant-based therapeutic drugs. Incorporating these vegetables into the diet is 
also encouraged to help mitigate the harmful effects of reactive oxygen species. 
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Introduction 
Free radicals are particles such as atom, molecule and ion with 
an unpaired valence electrons making them highly reactive 

(Ilechukwu, 2022). Free radicals which include superoxide, 

hydroxide radicals and nitric oxide and other reactive species 

namely hydrogen peroxide, hypochloric acid, and 

peroxynitrite produced during aerobic metabolism in the body 

can cause oxidative damage to amino acids, lipids, proteins 

and DNA (Gutteridge, 1995). Free radicals are generated 

through metabolism of drugs, environmental chemicals, stress 

                                                   
This work is published open access under the Creative Commons Attribution License 4.0, which permits free reuse, remix, redistribution and transformation provided due credit is given. 

hormones example adrenalin and nor adrenalin (Nilesh, 2010). 

In the body free radicals are derived from two sources namely 

endogenous sources e.g. nutrient metabolism, ageing process 

etc. and exogenous sources e.g. tobacco smoking, ionizing 

radiation, alcohol, drugs, air pollution, organic solvents, 

pesticides etc (Buyukokuroglu, et al., 2001). The most 

effective way to eliminate free radical which causes oxidative 

stress is with the help of antioxidants (Nilesh, 2010). 

Antioxidant, both exogenous and endogenous, whether 

synthetic or natural can be effective in preventing free radical 
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formation by scavenging them or promoting their 

decomposition (Ito et al., 1983, Tiwari, 2001). Herbs and 

spices are recognized as sources of natural antioxidants that 

can protect man from oxidative stress and thus play an 

important role in the chemo-protection of diseases that have 

their etiology and pathophysiology in reactive oxygen species 

(Atawodi, 2005). In summary, an antioxidant is a synthetic or 

natural compound that has the ability to slow down lipid 

oxidation when present at low concentration compared to an 

oxidizable lipid. Most commercial food antioxidants work by 

scavenging free radicals or chelating metals. Free radical 

scavengers, such as tocopherols, butylated hydroxytoluene 

(BHT), and plant phenolics, inhibit lipid oxidation by reducing 
peroxyl and alkoxyl radicals to stable compounds. Through 

these pathways, free radical scavengers can inhibit chain 

propagation and formation of fatty acid decomposition 

products (e.g., aldehydes and ketones) that cause rancidity 

(Alamed, et al., 2009). In the food industry, the attention of 

manufacturers has shifted from synthetic to natural 

antioxidants although so far the synthetic antioxidants have 

been economically used to control effectively oxidation and 

prolong the shelf life of foods, their effectiveness and safety 

have been questioned due to their high volatility and instability 

at elevated temperatures and their suspected carcinogenicity 

when consumed at excessively high levels of intake (Ramful 

et al., 2011). Antioxidants were originally defined as 

“substrates that in small quantities are able to prevent or 

greatly retard the oxidation of easily oxidizable nutrients such 

as fats” (Skibsted, 2010). Antioxidants can prevent oxidative 

damage to food during processing, storage and preparation of 
meals. Antioxidants may accordingly help the development of 

healthier food with low levels of lipid and protein oxidation 

products. Antioxidants may also have more direct health 

effects as part of the diet, but methodological problems in 

assessing this have been identified since both vitamin 

antioxidants (vitamin E and C) and non-vitamin antioxidants 

(polyphenols and carotenoids) are multifunctional in 

biological systems and cannot be evaluated by “one 

dimensional” methods (Frankel and Meyer, 2000). The 

therapeutic effects of several medicinal plants are usually 

attributed to their antioxidant phytochemicals present in the 

plant (Iheukwumere et al., 2025a; Iheukwumere et al., 2025b). 

There is currently, widespread screening of plants with 

potential bioactive properties and concomitant isolation and 

characterization of these bioactive principles for prevention 

and combating a wide array of diseases (Farombi and Owoeye, 

2011; Njan, 2012; Iheukwumere et al., 2025c; Iheukwumere 
et al., 2025d). Plants, herbs and spices contain phyto-nutrient 

or phytochemicals which possess antioxidant activity (Okpe et 

al., 2012; Anameze et al., 2023). Plants, herbs and spices has 

been demonstrated to possess significant antioxidant 

properties in various studies suggesting its potential protective 

ability against oxidative stress and therefore play an important 

role in the chemo-prevention of diseases that have their 

etiology, progression and pathophysiology in reactive oxygen 

species (Ilechukwu et al., 2014; Ilechukwu and Okafor, 2020; 

Ilechukwu, 2022, Ifemeje et al., 2025). Different plant parts 

used in various treatment regimens include leaves, barks, 

tubers and root that secrete phytochemicals such as alkaloids, 

terpenes and phenolic compounds. Their utilization may be in 

decoction, emulsion, apozems, liniments and powdered forms. 

Medicinal plants are also exploited in cosmetics, perfumery, 

pharmaceutical and food industries. Their successful 

exploitation depends on the identification, isolation and 

purification of desired phytochemicals (Belewu et al., 2009). 

Vernonia amygdalina commonly known as “bitter leaf” in 

Nigeria because of the bitter taste impacted by the leaves and 

the stem, is a major vegetable of the celebrated “bitter leaf 

soup” among the Nigerian people. Vernacular names include 

“ewuro” among the Yorubas and “onugbu” among the Igbos. 

It has a long history of use in folk medicine particularly among 

the people of sub-Saharan Africa. Several studies have 

reported that it possesses antimicrobial, antidiabetic, 

antimalarial, antiparasitic, insecticidal, anticancer, anti-

inflammatory, antipyretic, analgesic, antihelminthic 

hepatoprotective, antioxidative and hypolipidaemic effects 

among others (Atangwho et al., 2010; Yeap et al., 2010; 

Danquah et al., 2012). 

Ocimum gratissimum, popularly known as “scent leaf”, is an 

aromatic medicinal plant belonging to the family Lamiaceae. 

It is widely distributed in the tropics of Africa and warm 

temperate regions. In Nigeria, O. gratissimum is called 

“Efinrin” in Yoruba; “Nchoanwu” or “Ahigbo” in Igbo and 

“Aramogbo” in Edo. Scent leaf is used as a spice to enhance 

food flavor and in the production of dental care products 

(Awah and Verla, 2010; Akinjogunla et al., 2011).  

Foods of plant origin contain a variety of important bioactive 

compounds such as vitamins, carotenoids and phenolics. 

Vegetables are widely consumed by humans for their bioactive 

compounds in addition to their rich nutrients. Many vegetables 

have been reported to possess antioxidant capacities which 
enable them to scavenge reactive oxygen species, chelate 

metal ions, inhibit nitrosation and modulate certain enzymatic 

actions (Ola et al., 2009). V. amygdalina and O. gratissimum 

occupy reasonably prominent positions in the diets of several 

Nigerian communities. This study therefore set out to compare 

the antioxidant activity and phytochemical composition of 

these two widely consumed vegetables. 

Materials and Methods 
Reagents and chemicals  
All chemicals and reagents used were pure and of analytical 

grade and products of British Drug house (BDH), England; 

May and Baker, England; Sigma Aldrich, USA. 

 

Plant material 
The fresh leaves of Vernonia amygdalina and Ocimum 

gratissimum were purchased from local market in Awka 

Anambra state, South East Nigeria. The samples were 

identified by Prof. C.G. Ukpaka a botanist in the department 

of Biological sciences Chukwuemeka Odumegwu Ojukwu 

University Anambra State Nigeria. 

 

Preparation of sample and material 
Plant samples were washed in tap water and rinsed with 

distilled water. It was allowed to dry with room temperature 

for 3weeks and then pulverized and filtered through a sieve 

(about 0.5mm pore size) to obtain a fine dry powder. The 
powdered sample were stored in the polythene bags and placed 
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at room temperature until they were used. The glass wares used 

were washed with detergents, rinsed in distilled water and 

dried. 

 

Extraction 
One hundred gram (100g) of powdered sample were weighed 

into a beaker and 500ml of 70% methanol was added. It was 

continuously stirred and left to stand for 72hours at room 

temperature to allow for extraction. The solution was filtered 

using Whatman filter paper and concentrated in water-bath. 

The extract obtained were stored in the refrigerator until 

required for use. 

 
Phytochemical screening 
The extracts thus obtained were subjected to phytochemical 

analysis following the methods of (Lee et al., 2003). 

 

Test for flavonoids 
Shinoda test: The extract (0.5g) was dissolved in 2 ml of 50% 

methanol. Metallic magnesium and four to five drops of 

concentrated hydrogen chloride were added. An orange colour 

indicates the presence of flavonoicaglycones. 

 

Test for saponins 
Frothing test: A quantity (0.5g) of the extract was dissolved in 

10ml of distilled water. This was then shaken vigorously for 

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

formed for more than 30 minutes indicates saponins. 

 

Test for tannin 
Ferric chloride test: Exactly 0.5g of the extract was dissolved 

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

chloride solution were added to it. Formation of a blue-black 

precipitate indicates hydrolysable tannins and green 

precipitate indicates the presence of condensed tannins. 

 

Test for glycosides 
Concentrated sulphuric acid (5ml) was added to the extract and 

boiled for 15 mins. This was then cooled and neutralized with 

20% KOH and was divided into two portions. Another part of 

extract was dissolved in distilled water, this was used as a 

control; no acid hydrolysis. 

 
Fehlings Solution Test: Fehlings solution A and B was added 

to one portion of the mixture of concentrated sulphuric acid 

and extract as above and boiled for few minutes, red precipitate 

indicates the glycone portion as a result of hydrolysis. 

 
Ferric Chloride Test: Ferric chloride solution (3 drops) was 

added to the other portion of the mixture of the extract and 

concentrated sulphuric acid. Green to Black precipitate 

indicates phenolic aglycone as a result of hydrolysis of 

glycoside (Trease and Evans, 1983). 

 

Test for alkaloids 
Tannic Acid Test: Few drops of tannic acid were added to 1g 

of the extract. Black precipitate indicates the presence of 

alkaloids (Lee et al., 2003). 

Test for anthraquinones 
Bornirager’s Test: One (1) gram of the extract was soaked in 

10ml of benzene and filtered. Five millilitre of 10% of 

ammonia solution was added to the filtrate and stirred. The 

production of a Pink-red colour indicates the presence of free 

anthraquinones. 

 

Hydrogen Peroxide Scavenging Effects 
The ability of the leaf samples to scavenge hydrogen peroxide 

was assessed by the method of Ruch et al., (1989). 

Reagents 
1. Phosphate buffer (0.1M, pH 7.4) 

2. H2O2 (40mM) in phosphate buffer 

Procedure 
A solution of H2O2 (40mM) was prepared in phosphate buffer. 

Leaf samples at the concentration of 10mg/10μl were added to 
H2O2 solution (0.6ml) and the total volume was made up to 

3ml. The absorbance of the reaction mixture was recorded at 

230nm in a spectrophotometer (Genesys 10-S, USA). A blank 

solution containing phosphate buffer, without H2O2 was 

prepared. The extent of H2O2 scavenging of the sample 

samples was calculated as 

% scavenging of hydrogen peroxide = (A0 – A1) × 100 

                                                                     A0 

A0 - Absorbance of control 

A1 - Absorbance in the presence of sample 

 

Measurement of Nitric Oxide Scavenging Activity 
The extent of inhibition of nitric oxide radical generation in 

vitro was followed as per the method reported by Green et al. 

(1982). Sodium nitroprusside in aqueous solution, at 

physiological pH, spontaneously generates nitric oxide, which 

interacts with oxygen to produce nitrite ions that are estimated 
spectrophotometrically at 546nm. The reaction was initiated 

by adding 2.0ml of sodium nitroprusside, 0.5ml of PBS, 0.5ml 

of leaf samples (50mg) and incubated at 25oC for 30 minutes. 

Griess reagent (0.5ml) was added and incubated for another 30 

minutes. Control tubes were prepared without the samples. 

The absorbance was read at 546nm against the reagent blank, 

in a spectrophotometer (Genesys 10-S, USA).  
 

Statistical Analysis 
The data obtained from the study were analyzed using one-way 

ANOVA with the Statistical Package for the Social Sciences 
(SPSS, version 23) and expressed as mean ± standard error of 

the mean (SEM). Differences between means were evaluated 

using Duncan’s Multiple Range post hoc test. 

  

Results and Discussion 
In recent years there have been an increased scientific interest 

in the study of antioxidants most especially those intended to 

prevent the harmful effects of free radicals in the human body 

and deterioration of fat and other food constituent. In all cases 

antioxidants from natural sources rather than synthetic are 

most preferred because they are easily accessible, affordable 

and with fewer or no side effects. The result of the 

phytochemical screening of methanol leaf extracts of V. 

amygdalina and O. grattisimum showed the presence of 

tannins, glycosides, flavonoids, saponins, phlobatannins and 

alkaloids while anthraquinones was absent for V. amygdalina 

but present in O. gratissimum (Table 1). This corroborates with 

the work of Kin et al. (2018) and Akinmoladun et al. (2007) 

which reported the presence of these phytochemicals.
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Table 1: Quantitative phytochemical screening result of V. amygdalina and O. gratissimum 

Phytochemicals V. amygdalina O. gratissimum 

Tannins + + 

Glycosides + + 

Flavonoids + + 

Saponins + + 

Phlobatannins + + 

Anthraquinones - + 

Alkaloids + + 

+ = present; - = not detected 

  

An in-vitro hydrogen peroxide (H2O2) scavenging assay 

measures how well a substance can remove or neutralize H2O2 

in a controlled laboratory environment. It is usually done by 

monitoring changes in in H2O2 concentration over time using 

a specific detection method like spectrophotometry or a 
colorimetric assay. In this study, methanol leaf extracts of V. 

amygdalina and O. gratissimum scavenge for free radicals was 

in a dose dependent manner with concentration of 20 µg/ml 

given the least effect while concentration of 100 µg/ml gave 

the highest effect (Table 2). The inhibition of hydrogen 

peroxide by the leaf extracts of V. amygdalina and O. 

gratissimum is in close agreement with the works of Odukoya 

et al. (2006) that reported antiperoxidative effect of V. 

amygdalina and Ocimum gratissimum. Ocimum gratissimum 

gave a better H2O2 scavenging ability when compared with 

similar doses of V. amygdalina but gave a lesser H2O2 
scavenging ability when compared with the standard 

antioxidant ascorbic acid. This is in agreement with the works 

of Oriakhi et al. (2014) which reported that Ocimum 

gratissimum was able to scavenge more free radicals than V. 

amygdalina and less than ascorbic acid, the standard 

antioxidant.

Table 2: H2O2 scavenging activity of Methanol leaf extract of Vernonia amygdalina and Ocimum gratissimum 

Conc. in µg/ml % scavenging activity of 

V. amygdalina 

% scavenging of O. 

gratissimum 

% scavenging activity of 

standard (ascorbic acid) 

20 31.25±0.32 50.21±0.23 55.40±0.14 

40 47.30± 0.14 62.33±0.11 65.26±0.22 
60 53.25±0.08 68.04 ±0.20 71.30±0.19 

80 58.15±0.21 70.18±0.31 78.14±0.15 

100 69.36±0.19 78.25±0.28 86.21±0.26 

Values are expressed as mean ± SD (n = 3) 

 

It was observed that increase in the concentration of the 

samples led to increased inhibition on hydrogen peroxide free 
radical. For the first concentration, 20 µg/ml, the ascorbic acid 

had the highest inhibitory effect of 55% when compared to the 

two samples of V. amygdalina and O. grattisimum, which had 

30% and 50% inhibitory effects respectively. In subsequent 

concentration of 40, 60, 80 and 100 µg/ml. The ascorbic acid 

(standard) had the highest inhibitory effects when compared to 

the samples used. The extracts had the most effective 

scavenging potential at 100 µg/ml. The standard (Ascorbic 

acid) showed the highest inhibition (%) across all the 

concentration when compared to the samples of V. amygdalina 

and O. grattisimum. 

The extent of inhibition of nitric oxide radical generation in 

vitro was measured spectrophotometrically and the result 
showed that V. amygdalina was able to inhibit nitric oxide 

generation in a dose dependent manner (Table 3). This is in 

conformity with the works of Odukoya et al., 2006 which 

demonstrated similar dose dependent effect. O. gratissimum 

was able to inhibit nitric oxide generation more than V. 

amygdalina. This is in agreement with works of Oriakhi et al., 

2014 which observed also that O. gratissimum was a better 

nitric oxide inhibitor than V. amygdalina.

Table 2: Nitric oxide scavenging activity of methanol leaf extract of V. amygdalina and O. gratissimum  

Conc. in µg/ml % scavenging activity of 

V. amygdalina 

% scavenging of O. 

gratissimum 

% scavenging activity of 

standard (ascorbic acid) 

20 34.45±0.08 40.21±0.22 45.06±0.18 

40 44.46±0.18 48.65±0.21 54.23±0.23 

60 50.41±0.20 55.33±0.30 62.14±0.18 

80 58.32±0.14 66.20±0.28 74.08±0.26 

100 65.20±0.11 77.31±0.14 86.15±0.14 

Values are expressed as mean ±SD (n=3)

Conclusion 
This study has demonstrated that the two plants Vernonia 

amygdalina and Ocimum gratissimum have antioxidant 

properties. These activities were found to increase as the 

concentration increased and hence dose dependent. The 

antioxidant properties of these two plants Vernonia 

https://doi.org/10.54117/ijddrr.v3i2.33


Available: https://doi.org/10.54117/ijddrr.v3i2.33  Research article 

 

42 

  

amygdalina and Ocimum gratissimum explains their wide and 

extensive use in folkloric medicines to prevent, manage and 

slow down the progression of oxidative stress implicated 

diseases. This study reveals that the widely used Vernonia 

amygdalina and Ocimum gratissimum are natural store for 

antioxidants which can be harnessed nutritionally and 

medically to produce natural and safe antioxidant drug and 

nutraceuticals with fewer or no side effects. 
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