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Introduction 
Vegetables make up a major portion of the diet of humans in 

many parts of the world and are considered essential for well- 

balanced diets (Shukla et al., 2016). Leafy vegetables crops are 

group of vegetables crops which are used mainly for their 

leaves whether eaten raw or cooked. They provide adequate 
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amount of dietary fibres, minerals, vitamins and other nutrients 

to people in developing countries (Randhawa, 2015). They 

also contain an immense variety of bioactive non-nutritive 

health promoting compounds such as antioxidants and 

phytochemicals which provide health benefits beyond basic 

nutrition (Hemmige et al., 2017). Leafy vegetables are also 
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This study evaluated and compared the in vitro antioxidant activity and phytochemical constituents of 

methanol leaf extracts of Solanum aethiopicum and Telfairia occidentalis. The phytochemical analysis 
of both Solanum aethiopicum and Telfairia occidentalis revealed the presence of alkaloids, saponins, 

flavonoids, terpenoids, glycosides, and steroids in both plant extracts, whereas tannins were absent in 

Solanum aethiopicum but present in Telfairia occidentalis. The results showed that the methanol leaf 

extracts of T. occidentalis and S. aethiopicum were able to scavenge nitric oxide in a dose-dependent 
manner, with a concentration of 50 µg/ml giving the least percentage scavenging activity (38.20 ± 

0.32 and 36.20 ± 0.12), while a concentration of 250 µg/ml gave the highest percentage scavenging 

activity (80.39 ± 0.14 and 74.35 ± 0.14), respectively. The results also showed that the methanol leaf 

extracts of T. occidentalis and S. aethiopicum were able to scavenge hydrogen peroxide (H₂O₂) in a 
dose-dependent manner, with a concentration of 50 µg/ml giving the least percentage scavenging 

activity (44.28 ± 0.30 and 40.23 ± 0.14), while a concentration of 250 µg/ml gave the highest 

percentage scavenging activity (80.39 ± 0.14 and 75.33 ± 0.22), respectively. The results of the nitric 

oxide scavenging activity and hydrogen peroxide scavenging activity, as measures to assess the in 
vitro antioxidant potential of the two extracts, revealed that T. occidentalis has higher antioxidant 

scavenging activity when compared to Solanum aethiopicum. The recorded high antioxidant activity 

may be due to the presence of phytochemicals in the plants. We conclude that the methanol leaf 

extracts of T. occidentalis and S. aethiopicum have in vitro antioxidant scavenging activity against 
nitric oxide and hydrogen peroxide radicals, and the observed antioxidant activity may be due to the 

presence of phytochemicals in the plant extracts. 
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medicinal herbs and plant and from time immemorial, 

medicinal plants are a rich source of bioactive phytochemicals 

or bio nutrients. Studies carried out during the past 2-3 decades 

have shown that these phytochemicals play an important role 

in preventing chronic diseases like cancer, diabetes, coronary 

heart disease, viral and bacterial diseases (Iheukwumere et al., 
2025a; Iheukwumere et al., 2025b). Plants, herbs and spices 

contain phyto-nutrient or phytochemicals which possess 

antioxidant activity, antiviral activity and antibacterial activity 

(Okpe et al., 2012; Anameze et al., 2023; Iheukwumere et al., 

2025c; Iheukwumere et al., 2025d). 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). 

 

Solanum aethiopicum (Garden egg leaf) is a vegetable crop 

belonging to the family Solanaceae. The genus Solanum 

includes both the edible and non-edible species. Garden egg 

leaves are native to West African and is predominately 
cultivated in Nigeria, grown and consumed more in the 

southern part of the country. The leaves of this garden egg are 

specific to the Bitter Eggplant which is known as ‘Mkpuru 

Anyara’’ in Igbo. It is characterized by its small roundish 

nature, green in colour and has a bitter- sweet taste. There is 

debate on the specific species of garden egg. Solanum 

aethiopicum is suggested in some source (National Research 

Council of the National Academies, 2006), which includes 

types such as garden egg, scarlet eggplant, and gilo. Others 

suggest the species Solanum. gilo is synonymous to the S. 

aethiopicum gilo group (Danquah and Ofori, 2012). Telfairia 

occidentalis is widely cultivated for its palatable and nutritious 

leaves. The leaves when compared with other tropical 

vegetables have high nutritive value. Its protein content is 

higher than those of other commonly used leafy vegetables. 

The leaves are rich in vitamins and minerals such as calcium, 

phosphorous, iron, magnesium etc. the seed is also eaten as 
food. The oil obtained from the seed is used in cooking 

(Akaroda 1990). 

 

Methodology 
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 Solanum aethiopicum and Telfairia 

occidentalis were purchased based from local market in Awka 

Anambra state, south east Nigeria. The samples were 

identified by Prof. C. 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 

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. 

 

Qualitative Phytochemical Screening 

Detection of Flavonoids 
Ten (10ml) of each extracts (separately) were treated with few 

drops of sodium hydroxide solution. Formation of intense 

yellow colour, which becomes colorless on addition of dilute 

acid, indicates the presence of flavonoids. 

 

Detection of Phenols (Ferric Chloride Test) 
Extracts were treated with 3-4 drops of ferric chloride solution. 

Formation of bluish black color indicates the presence of 

phenols (Prashant et al., 2011). 

 

Detection of Tannins  
A ml (1 ml) of the extract was added in a test tube followed by 

addition of tannic acid. The formation of white precipitate 

indicates the presence of tannins. 

 

Test for Alkaloids (Wagner’s Test) 
2ml of the extract were treated with 1ml of Wagner’s reagent 

in test tube. The formation of reddish- brown precipitate 

indicates the presence of alkaloids in the extract. 

 

Detection of Saponins (Foam Test) 
1ml of the concentrated extract was diluted to 5ml with 

distilled water and shaken vigorously. The formation 1cm 
layer of foam that persisted indicates the presence of saponins. 

Test for Steroids: 1g of plant extract was dissolved in a few 

drops of acetic acid and a drop of conc. H2SO4 was added. The 

green colour indicated the presence of steroids. 

 

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

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

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

Leaf samples at the concentration of 10mg/10μl were added to 

solution H2O2 (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 samples was 

calculated as 

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

A0 - Absorbance of control 

A1 - Absorbance in the presence of sample 
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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 
There is an increase in the rate of searching for plant-derived 

drugs and dietary supplements in recent years. Scientists in the 

field of natural sciences are exploring the nature for natural 

plant products and phytochemicals that have therapeutic 
potentials which could help in the treatment of various 

disorders/diseases. All plants produce chemical compounds as 

part of their normal metabolic activities. The qualitative 

phytochemical evaluation of aqueous leaf extract of Telfairia 

occidentalis and Solanum aethiopicum showed that both 

extracts are rich in alkaloids, phenols, saponins, glycosides, 

flavonoids and steroids (Table 1). Tannins is absent in S.  
aethiopicum but present in T. occidentalis. This is in 

conformity with work of Olugbenga et al. (2022); Obi and 

Davidson (2022); Anosike et al. (2012) which reported 

presence of similar phytochemical compound. These bioactive 

constituents are known to possess medicinal activity as well as 

physiological activity. Tannins are polyphenols that are 

obtained from various parts of different plants belonging to 

multiple species. They are usually found in larger quantity in 

the barks of trees where they act as blockage to bacteria and 

fungi and protect the cell. Tannins are well known for their 

antioxidant and anti-microbial properties, as well as for 

soothing relief, skin regeneration, anti-inflammatory and 

diuretics. Flavonoid belongs to the family of polyphenols. 

They are water insoluble and are found in most plant materials. 

Flavonoids are well known for their anti-oxidants, anti-

carcinogenic, anti-microbial and anti-tumor properties. 

Epidemiological studies have demonstrated that heart diseases 
are inversely related to flavonoid intake. Studies have shown 

that flavonoids prevent the oxidation of low density 

lipoprotein thereby reducing the risk for the development of 

atherosclerosis. 

 
Table 1: Qualitative Phytochemical Screening Results for methanol leaf extract of T. occidentalis and S. aethiopicum 

Phytochemicals T. occidentalis leaf S. aethiopicum leaf 

Alkaloids + + 

Glycosides + + 

Steroids + + 

Terpenoids + + 

Flavonoids + + 

Tannins + - 

Saponins  + + 

Key + represents present; - represent absent. 

 

Hydrogen peroxide occurs naturally at low concentration 

levels in the air, water, human body, plants, microorganisms 
and food. H2O2 is rapidly decomposed into oxygen and water 

and this may produce hydroxyl radicals (•OH) that can initiate 

lipid peroxidation and cause DNA damage. Methanol leaf 

extract of Telfairia occidentalis (Table 2) efficiently 

scavenged hydrogen peroxide which may be attributed to the 
presence of phenolic groups and antioxidants that could donate 

electrons (Oladele et al., 2017).

 
Table 2: H2O2 scavenging activity of methanol leaf extract of T. occidentalis and S. aethiopicum 

Conc. In µg/ml % scavenging activity 
of T. occidentalis 

% scavenging activity 
of S. aethiopicum 

% scavenging activity 
of ascorbic acid 

50 44.28 ± 0.30 40.23 ± 0.14 62.41 ± 0.11 

100 55.35 ± 0.12 51.36 ± 0.20 69.29 ± 0.25 

150 64.14 ± 0.25 62.24 ± 0.15 75.08 ± 0.18 

200 75.45 ± 0.14 69.41 ± 0.18 80.28 ± 0.23 

250 82.31 ± 0.12 75.33 ± 0.22 88.35 ± 0.16 

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

 

The methanol leaf extract of Telfairia occidentalis and 

Solanum aethiopicum exhibited good NO mitigating potentials 

(Table 3). Scavenging activity leading to the reduction of the 

nitrite concentration in the assay medium. The toxicity of NO 

increases when it reacts with superoxide to form the 

peroxynitrite anion (ONOO-), which is a potential strong 

oxidant that can decompose to produce oOH and NO2. 

 

The extent of inhibition of nitric oxide radical generation in 

vitro was measured spectrophotometrically and the result 
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showed that Telfairia occidentalis and Solanum aethiopicum 

was able to inhibit nitric oxide generation in a dose dependent 

manner. This is in conformity with the works of Wopara et al. 

(2018) which demonstrated similar dose dependent effect. 

Telfairia occidentalis was able to inhibit nitric oxide 

generation more than Solanum aethiopicum.

 
Table 3: Nitric oxide scavenging activity of Methanol leaf extract of Telfaira occidentalis and Solanum aethiopicum. 

Conc. In µg/ml % scavenging activity 

of  T. occidentalis 

% scavenging activity 

of S. aethiopicum 

% scavenging activity 

of ascorbic acid 

50 38.20 ± 0.32 36.20 ± 0.12 41.32 ± 0.15 

100 46.26 ± 0.28 43.33 ± 0.19 56.20 ± 0.12 

150 57.32 ± 0.33 52.27 ± 0.08 62.30 ± 0.21 

200 68.26 ± 0.18 63.45 ± 0.22 75.26 ± 0.13 

250 80.39 ± 0.14 74.35 ± 0.14 84.20 ± 0.08 

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

 

Conclusion 
This research work studied the phytochemical and in vitro 

antioxidants activity of two common green leafy vegetables found 

in Nigeria (T. occidentalis and S. aethiopicum). The results 

revealed that the T. Occidentalis has higher nutritional values than 

Solanum aethiopicum. The phytochemical analysis also revealed 

that the samples contain active chemical compounds at different 

levels such as alkaloids, saponins, flavonoids, terpenoids, 

glycosides, steroids and tannins which is absent in Solanum 

aethiopicum. From the Nitric oxide and hydrogen peroxide 

scavenging activity determinations, it can be deduced that T. 

Occidentalis has higher antioxidant activity than S. aethiopicum. 

The two African vegetables have been shown to be nutritionally 

and therapeutically valuable and they have the potential of 

providing precursors for the synthesis of useful drugs. 

 

Conflict of interests: The authors declare no conflict of interests.  

 

Authors Contributions: All authors contributed towards the 

study design, experiment execution, data analysis, and manuscript 

drafting.   

References 
Akoroda, M.O. (1990) Ethnobotany of Telfairia occidentalis 

Cucurbitaceae among Igbos of Nigeria. Economic Botany.44:29-

39. 

Anameze, C. I., Emmy-Egbe, I. O., Anyaegbunam, L. C., Ogomaka, 

I. J., Uba, B. O., Odumodu, O. A., Ezeigwe, C., Kamalu, N. L., 
Chukwubude, C. B., Akaogu, O., Ezekwueme, E., Emmy-Egbe, 

C.C., Obiefoka, O. S., Ezenwata, S. I. and Ilechukwu, C. C.  

(2023). Qualitative and quantitative Phytochemical Analysis of 

Gongronema latifolium Leaf Extract.  IPS journal of Applied 
Microbiology and Biotechnology, 2 (1), 16-19. 

Anosike, C.A., Obidoa, O. and Ezeanyika, L.U. S. (2012). Membrane 

stabilization as a mechanism of the anti-inflammatory activity of 

methanol extract of garden egg (Solanum aethiopicum). Journal 
of Pharmaceutical Sciences; 20:76-83. 

Danquah, J.A and Ofori, k. (2012). Variation and correlation among 

agronomic traits in 10 varieties of garden eggplant in Ghana. 

I.J.S.N., 3(2) 373-379 
Hemmige, N.N., Abbey, L., and Asiedu, S.K. (2017). An overview of 

nutritional and anti-nutritional factors in green leafy. Horticulture 

International Journal; 1(2):58-65. 

Green, L.C., Wagner, D. A., Glogowski, J., Skipper, P.L., Wishnok, 
J.S. and Tannebaum, S. R. (1982). Analysis of Nitrate, Nitrite and 

[15N] Nitrate in Biological Fluids. Analytical Biochemistry, 

126:131-138. 

Ifemeje, J.C., Ilechukwu, C. C. and Obi, B.U. (2025). Effect of 
Ethanol Seed Extract of Coriandrum sativum on Kerosene 

Mediated Oxidative Stress Markers in Wistar Rats Fed with 

Kerosene Contaminated Diet. IPS Journal of Toxicology, 3 

(1):11-18. 

Iheukwumere, I. H., Ajeh, J. C., Iheukwumere, C. M., Ike, V. E., 
Obianom, A. O., Ihenatuoha, U. A., Igboanugo, E. U., 

Onwuasoanya, U. F., Okereke, F. O., Nnadozie, C. H., Agbaugo, 

C. F., Nwike, M. I., Nwakoby, N. E., & Ilechukwu, C. C. (2025). 

Exploring the Phytochemical and Antimicrobial Properties of 
Fruit Vinegar: A Study on Phoenix Dactylifera and Malus 

Sylvestris. IPS Journal of Applied Microbiology and 

Biotechnology, 4(1), 115–122. 

https://doi.org/10.54117/ijamb.v4i1.48 
Iheukwumere, I. H., Ajeh, J. C., Iheukwumere, C. M., Ike, V. E., 

Obianom, A. O., Ihenatuoha, U. A., Igboanugo, E. U., 

Onwuasoanya, U. F., Okereke, F. O., Nnadozie, C. H., Nwike, M. 

I., Nwakoby, N. E., & Ilechukwu, C. C. (2025). Safety Evaluation 
of Vinegar from Phoenix Dactylifera and Malus Sylvestris: 

Toxicity and Acetic Acid Content. IPS Journal of Applied 

Microbiology and Biotechnology, 4(1), 123–131. 

https://doi.org/10.54117/ijamb.v4i1.49 
Iheukwumere, I. H., Ajeh, J. C., Iheukwumere, C. M., Ike, V. E., 

Obianom, A. O., Ihenatuoha, U. A., Igboanugo, E. U., 

Onwuasoanya, U. F., Okereke, F. O., Nnadozie, C. H., Agbaugo, 

C. F., Nwike, M. I., Nwakoby, N. E., & Ilechukwu, C. C. (2025). 
Microbial Quality and Sensory Assessment of Vinegar from Date 

Palm and Apple Fruits: Implications for Consumer Preference. 

IPS Journal of Nutrition and Food Science, 4(2), 410–417. 

https://doi.org/10.54117/ijnfs.v4i2.100 
Iheukwumere, I. H., Iheukwumere, C. M., Obianom, A. O., Nnadozie, 

C. H., Onwuasoanya, U. F., Oduoye, O. T., Ike, V. E., Obiefuna, 

O. H., Igboanugo, E. U., Ejike, C. C., Udeagbara, O. E., Ochibulu, 

S. C., Onyemekara, N. N., Ihenatuoha, U. A., Nwakoby, N. E., 
Ilechukwu, C. C., & Destiny, E. C. (2025). Mitigating Newcastle 

Disease Virus-Induced Damage in Chicken Embryos Using 

Extracts of Curcuma longa and Baphia nitida. IPS Journal of 

Basic and Clinical Medicine, 2(2), 58–63. 
https://doi.org/10.54117/ijbcm.v2i2.12. 

Ilechukwu, C. C. (2022). Hepatoprotective and antioxidant activities 

of methanol root extract of Spenocentrum jollyanum on 

Rifampicin induced liver damage in Wistar Rats. International 
Journal of Pharmacy and Pharmaceutical Research, 24 (1): 251-

261. 

Ilechukwu C.C, Ebenebe UE, Ubajaka CF, Ilika AL, Emelumadu OF 

and Nwabueze SA (2014). The Role of oxidative Stress in 
Diabetes Mellitus: A 24-year review. Afrimedic Journal. 5(1): 1-

7. 

Ilechukwu, C. C. and Okafor, N. I. (2020). Hepatoprotective and 

antioxidant activities of methanol leaf extract of Spenocentrum 
jollyanum on Rifampicin induced liver damage in Wistar Rats. 

International Journal of Pharmacy and Pharmaceutical 

Research, 19 (4): 99-113. 

https://doi.org/10.54117/iijbs.v4i3.56


https://doi.org/10.54117/iijbs.v4i3.56    

 

111 

 

National research council of the nation academies. 2006. Lost crops 

of Africa. Volume ii vegetables. Chapter 7. Eggplant (garden 
Egg). The national academies press. 354 p. 

Okpe O., Abdullahi A.S, Nkeonye O.l, Ilechukwu C.C., Nweke O., 

and Ihuoma O. (2012). Hypoglycemic and Hypolipidemic Effects 

of Aqueous and Ethanolic Leaf Extracts of Vitex doniana 
(Verbenaceae) in Normoglycemic Albino Rats. Global Advanced 

Research Journal of Microbiology. 1(10): 173-179. 

Obi, C. V and Davidson, G.I. (2022). Quantitative and Qualitative 

Analysis of Phytochemicals in selected Traditional Soups 
commonly consumed in Rural and Urban communities of Enugu 

State. Journal of Family and Society Research, 1 (1):134-146 

Oladele, J.O, Oyewole, O.I, Bello, O.K, and Oladele, O.T. (2017) 

Hepatoprotective Effect of Aqueous Extract of Telfairia 
occidentalis on Cadmium Chloride-Induced Oxidative Stress and 

Hepatotoxicity in Rats. Journal of Drug Design and Medicinal 

Chemistry 3(3): 32-36. 

Olugbenga, O.O., Temitope, O.R., Erasmus, A.J. Jamilu, I. and 
Shehu, M.Y(2022). Comparative Study of the physichochemical 

properties of male and female flutted pumpkins (Telfairia 

occidentalis). The Journal of Medical Research 6 (2):55-61.   
Prashant, T., Bimlesh, K., Mandeep, k., Gurpreet, K. and Harleen, K. 

(2011).  Phytochemical screening and Extraction: A Review.   

Internationale Pharmaceutica Sciencia 1 (1): 1-9. 

Randhawa, M.A., Khan, A., and Sajid, M.W. (2015). Green Leafy 
Vegetables: A Health Promoting Source. In handbook of Fertility, 

pp 205-220. 

Ruch, R.J., Cheng, S.J. and Klaunig, J.E. (1989). Carcinogenesis.   

10: 1003-1008. 
Shukla, P., Kumar, R., and Raib, A.K. (2016). Detection of minerals 

in green leafy vegetables using laser induced breakdown 

spectroscopy. Journal of Applied Spectroscopy; 83(5):872-877. 

21 
Wopara, I., Awah M. F., Modo, M.F. and Adejinmi, O.R. (2018). 

Evaluation of free radical scavenging capability of Telfairia 

occidentalis (UGU) and Pterocarpus soyavxii (OHA) ethanolic 

leaf extracts. International Journal of Chemistry Studies, 2 
(2):78-81. 

. 

 

 
Submit your manuscript for publication: Home - IPS Intelligentsia Publishing Services 

 Thank you for publishing with us.  

                                                   

https://doi.org/10.54117/iijbs.v4i3.56
https://ipsintelligentsia.com/

