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Abstract

Medicinal plants are utilized as complementary and alternative medicine in different kinds of diseases. The present study 
was designed to evaluate phytochemical components, of aqueous leaf extract of Telfairia occidentalis and its antioxidant 
potentials against free radicals. The phytochemical component of the extract was determined by standard methods while 
the functional groups of the phytochemicals were carried out using FTIR techniques. The antioxidant abilities of aqueous 
leaf extract of Telfairia occidentalis were evaluated by various antioxidant assays, including 1,1-diphenyl-2-picrylhydrazyl 
(DPPH), hydrogen peroxide, hydroxyl radicals, scavenging activities. These various antioxidant activities were compared with 
standard antioxidants such as ascorbic acid and Gallic acid. Qualitative analysis of the extract revealed that the extract is rich 
in phenol, coumarins, saponin, tannin, anthraquinone, betacyanin, glycosides, oils and resin, quinones, flavonoids, alkaloids, 
sterols, vitamin C, terpenoids, sterols and phytosterols. Moreover, the results of FTIR analysis confirmed the presence of 
aromatic CH bend, C-O stretch, phenol, aromatic ring stretch, alkenyl stretch, hydroxyl group (alcohol) in the extract. The 
extract exhibited high reduction capability and powerful free radical scavenging, especially against DPPH radical and hydrogen 
peroxide. The extract shows higher inhibition activities than both ascorbic and Gallic acid. The results obtained in the present 
study clearly established the antioxidant potency of aqueous leaf extract of Telfairia occidentalis, which may account for some 
of the medical claims attributed to this plant. 
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Introduction

Medicinal plants house many secondary metabolites 
such as flavonoids, alkaloids, phenols, tannins, phlobotanins, 
saponins, glycosides steroids which enhance some 
physiological activities in human [1]. World Health 
Organization (WHO) indicated that medicinal plants 
contain chemical substances that can be used for the 
synthesis of useful drugs [2]. From this, the knowledge of 
these metabolites are essential, the constituents of a plant 
aid its usage in the synthesis of drug to fight against some 

diseases. These secondary metabolites are also known as 
phytochemicals, which are plant chemicals that protect plant 
cell walls from any form of environmental pollution, also 
from being attacked by any pathogens like; bacteria, virus, 
etc.

Telfairia occidentalis is is a medicinal plant with a 
number of claimed pharmacological activities. It is classified 
in the tribe Joliffieae of the subfamily Cucurbitaceae. 
It is called fluted pumpkin, ugwu. Telfairia occidentalis 
occurs in the forest zone of West and Central Africa and they 
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are found more in Benin, Nigeria and Cameroon. Kayode 
and kayode [3] reported that Telfairia occidentalis is a well-
known vegetable all over Nigeria and constituted the main 
vegetable food. Previous experimental studies from our 
laboratory documented the modulatory effects of Telfairia 
occidentalis extract on chemically induced electrolyte 
imbalance, pancytopenia, oxidative stress and hepatorenal 
damage [4-6].

Similarly, some researchers have reported so many 
findings on Telfairia occidentalis, for instance, Alada [7] 
and Dino, et al. [8] documented that herbal preparation 
of the plant has been used in the treatment of anaemia, 
chronic fatigue and diabetes. It has been used to manage 
cholesterolemia, liver problems and impaired defense 
immune systems [9]. The plant has been used in soup and 
folk medicine preparation for the management of various 
diseases like diabetics, anaemia and gastrointestinal 
disorder [10]. From all these usage, it is of great importance 
to know the exact constituents of Telfairia occidentalis that 
has the ability to cure all these diseases. Thus, this study was 
undertaken to identify the phytochemical components of 
aqueous leaf extract of Telfairia occidentalis and to examine 
the extract’s free radical scavenging and antioxidant abilities.

Materials And Methods

Chemicals and Reagents

Folin–Ciocalteu’s reagent, HCl, methanol, gallic 
acid, H2SO4, Na2CO3, aluminium chloride, potassium 
acetate, potassium persulphate, sodium nitroprusside, 
hydrogen peroxide, sulphanilic acid, glacial acetic acid, 
naphthylethylenediamine dichloride, NADH were all 
purchased from Merck, USA. DPPH (1,1-diphenyl-1,2-picryl 
hydrazyl), TPTZ (2,4,6,-tripyridyl-s-triazine), Ferrozine, 
Deoxyribose Sigma (St Louis, MO, USA). Trichloroacetic acid 
(TCA), L-Ascorbic acid, and all other chemicals and reagents 
used were of analytical grade.

Plants Collection

Fresh samples of Telfairia occidentalis leaves were 
harvested in a garden at Obada area of Kings University, 
Ode-Omu, Osun State, Nigeria. The plant was identified and 
deposited at the herbarium of the Department of Biological 
Sciences, Osun State University, Osogbo, Osun State, Nigeria. 
This research was conducted between November, 2019 and 
February 2020.

Preparation of Extract

The fresh samples of Telfairia occidentalis leaves were 
air dried at room temperature to constant weight after which 
they were pulverized into powder using an electrical blender. 

The powdered leaf materials were cold-macerated with 6 
volumes of 80% distilled water for 72 hours. Crude extract 
was obtained through filtration and then concentrated. The 
paste was then freeze dried.

Qualitative Phytochemical Analysis

Qualitative screening of aqueous leaf extract of 
Telfairia occidentalis was carried out to identify the active 
phytochemicals like phenols, flavonoids, saponins, tannins, 
coumarins, alkaloids, terpenoids, anthraquinones and 
anthocyanins.

Test for anthraquinones: 2% diluted hydrochloric acid was 
added to 1 mg of aqueous leaf extract of Telfairia occidentalis. 
The appearance of red colour was interpreted as the presence 
of anthraquinone [11].
Test for phenols: Assessment of phenol was determined 
following the method described by Harborne [11]. Briefly, 
2 ml of distilled water was added to 1 mg of aqueous leaf 
extract of Telfairia occidentalis and 10% ferric chloride was 
added in it. The confirmation sign of phenols presence was 
formation of green or blue color.
Test for coumarins: 1 mg of aqueous leaf extract of Telfairia 
occidentalis was reacted with 1 ml of 10% sodium hydroxide. 
Formation of yellow colour in test sample was an indication 
of the presence of coumarins [11].

Test for flavonoids 

Alkaline reagent test: This test was carried out using the 
procedure described by Trease and Evans [12]. 1 ml of 2 N 
sodium hydroxide was added to 1 mg of aqueous leaf extract 
of Telfairia occidentalis. Formation of yellow colour was 
interpreted as the presence of flavonoids.
FeCl3 test: Few drops of FeCl3 solution were added in 1 
ml of the extract. Existence of flavonoids was indicated by 
formation of blackish red precipitate [13].
Test for saponins: Froth formation with distilled water: 2 mg 
of the extract was mixed with 2 ml of distilled water in the 
test tube. After this accumulation, the test sample was mixed 
vigorously for almost 15 min. The formation of a soapy layer 
indicated the presence of saponins in test samples [11].

Test for alkaloids

Mayer’s test: 2 ml of the extract was reacted with 
concentrated HCl and a special reagent named Mayer’s 
reagent. Formation of white precipitates or appearance of 
green colour was indication of alkaloids presence [12].
Hager’s test: Few drops of Hager’s (Saturated picric acid 
solution) reagent were added to 2 ml of the extract. Formation 
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of bright yellow precipitates specified the manifestation of 
alkaloids [13].
Test for anthocyanin and betacyanins: 1 mg of the extract 
was taken in the test tube and followed by the addition of 2 
ml of 1 N sodium hydroxide. The test sample was boiled at 
100 °C for about 10 min. Anthocyanin presence was indicated 
by the formation of bluish green colour while yellow colour 
formation was indicative of betacyanin presence [12].

Test for sterols

Salkowski test: To 2 ml of the extract, 5 ml of chloroform 
was added and then 1 ml concentrated H2SO4 was carefully 
dispensed along the walls of the tube. The appearance of 
reddish colour in the lower layer indicated the existence of 
sterols [13].
Test for vitamin C: Dinitrophenyl hydrazine was dissolved 
in concentrated sulphuric acid and allowed to react with 1 ml 
of the extract. Appearance of yellow precipitates indicated 
the presence of vitamin C in test samples.

Test for proteins

Xanthoproteic test: According to this procedure, 1 ml 
of extract was treated with few drops of conc. nitric acid. 
Presence of proteins in test samples was indicated by the 
formation of yellow colour.
Biuret test: 0.5 mg of extract was taken and equal volume 
of sodium hydroxide solution (40%) was added to it. After 
that few drops of 1% CuSO4 solution was added. Appearance 
of violet colour in test samples manifested protein presence.
Emulsion test with olive oil: 1 ml of extract was poured 
in test tubes followed by addition of 5–6 drops of olive oil 
and shaken vigorously to form a stable froth. Formation of 
an emulsion was the confirmatory sign of saponin presence 
[13].

Test for tannins

FeCl3 test: To 1 mg of extract, 2 ml of 5% ferric chloride was 
added. Appearance of greenish black or dark blue colour was 
the indication of tannins presence [12].
Alkaline reagent test: 2 ml of 1 N NaOH solution was added 
in 2 ml of the extract. Appearance of yellow to red colour 
showed the presence of tannins [13].
Test for triterpenoids: 1 ml of Libermann-Buchard Reagent 
(conc. H2SO4 + acetic anhydride) was added in 1.5 ml extract. 
Triterpenoids were determined by the appearance of bluish-
green color in the test samples.
Test for terpenoids: 0.5 mg of extract was taken in the test 
tube and 2 ml of each chloroform and concentrated sulphuric 

acid was added to plant sample. Presence of terpenoids was 
indicated by the formation of brown layer in the middle of 
other two layers [12].
Test for glycosides (Keller Killanis’ test): To 1 ml of 
extract, 1 ml glacial acetic acid was added and left to cool 
down. After cooling two drops of FeCl3 were added and 2 
ml of concentrated H2SO4 along the walls of test tube was 
dispensed carefully. Development of reddish brown coloured 
ring at the intersection of two layers indicated the presence 
of glycosides [13].
Test for oils and resins (Filter paper test): Extract was 
applied on filter paper and checked for the establishment 
of transparent appearance which was a positive sign for the 
presence of oils and resins in respective test sample.
Test for steroids and phytosteroids: 1 ml of chloroform 
and few drops of concentrated sulphuric acid were added 
to 1 ml of the extract. Formation of brown-colored ring 
indicated steroids presence whereas appearance of bluish-
brown coloured ring marked the presence of phytosteroids 
in the test samples.
Test for phlobotannins: To 1 ml of the extract, few drops 
of 10% ammonia solution were added. Formation of pink-
coloured precipitates showed the existence of phlobatannins 
in samples.
Test for quinones: A volume of 1 ml of extract was allowed 
to react with 1 ml concentrated sulphuric acid. Appearance 
of red colour manifested the occurrence of quinones.

FT-IR Spectroscopic Analysis

Fourier Transform Infrared Spectrophotometer (FTIR) 
is currently the best technique and equipment to evaluate 
types of chemical bonds/functional groups present in 
natural products or phytochemicals. The wavelength of light 
absorbed is the salient feature of the chemical bonds seen 
in the annotated spectrum. By interpreting the infrared 
absorption spectrum, the chemical bonds in a compound 
can be determined. Dried powder of aqueous leaf extract 
of Telfairia occidentalis was used for FTIR analysis. 10mg 
of the dried extract powder was encapsulated in 100mg of 
KBr pellet, in order to prepare translucent sample discs. 
The powdered sample of the extract was loaded in FTIR 
spectroscope (Shimadzu, Japan), with a Scan range from 400 
to 4000 cm-1 with a resolution of 4 cm-1.

Hydrogen Peroxide Scavenging Assay

The ability of the extract to scavenge hydrogen peroxide 
was determined according to the method of Ilhami, et al. [14]. 
A solution of hydrogen peroxide (40 mM) was prepared in 
phosphate buffer (pH 7.4). Different concentrations of plant 
extract were added to a hydrogen peroxide solution (0.6 
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ml, 40 mM). The absorbance of hydrogen peroxide at 230 
nm was determined after 10 min against a blank solution 
containing phosphate buffer without hydrogen peroxide. 
The percentage inhibition of hydrogen peroxide of extracts 
and standard compounds (Vitamin C and Tannic acid) was 
calculated using the following formula:

% inhibition [H2O2] = [(A0-A1)/A0] x 100
Where A0 was the absorbance of the control, and A1 was 
the absorbance in the presence of the sample of extract and 
standards.

Hydroxyl Radical Scavenging Assay

Hydroxyl radical scavenging activity of the extract was 
determined by the method of Klein, et al. [15] with a slight 
modification. 0.5 ml of extract or standard (Vitamin C and 
Tannic acid) at different concentration was taken in test 
tubes. 1 ml of Fe-EDTA solution (0.13% ferrous ammonium 
sulphate and 0.26% EDTA), 0.5 ml of 0.018% EDTA solution, 
1 ml of 0.85% DMSO solution and 0.5 ml of 22% ascorbic acid 
were added into the test tubes. The test tubes were capped 
tightly and warm at 85°C for 15 minutes into the water bath. 
After incubation, the test tubes were uncapped, and 0.5 ml 
ice-cold TCA (17.5%) was added to each of the test tubes 
immediately. 3 ml of Nash reagent (7.5 g of ammonium 
acetate, 300 μl glacial acetic acid and 200 μl acetylacetone 
were mixed and made up to 100 ml) was added to all the 
tubes and incubated at RT for 15 minutes. Absorbance was 
taken in UV-spectrophotometer at 412 nm wavelength. 
Percentage hydroxyl radical scavenging (% HRSA) activity 
was calculated using the following equation:

% HRSA = {(A0-A1)/A0} × 100
Where A0 is the absorbance of the control, and A1 is the 
absorbance of the extracts/standard.

DPPH-Radical Scavenging Assay

The radical scavenging activity of plant extract was 
measured as described by Mensor, et al. [16]. The stable 2, 
2 diphenyl-1-picryldydrazyl (DPPH) radical was used for 
the determination of free radical scavenging activities of the 
extracts. A portion (1 ml) each of the different concentrations 
(40-2000 µg/ml) of the extracts or standard (Vitamin C and 
Tannic acid) in test tubes was added to 1 ml of 1 mM DPPH 
in methanol. The mixtures were vortexed and then incubated 
in a dark chamber for 30 min after which the absorbances 
were measured at 517 nm against a DPPH control containing 
only 1 ml of methanol in place of the extract. All calculations 
were carried out in triplicates. The inhibition of DPPH was 
calculated as a percentage using the expression:

% I = [(Acontrol - Asample)/ Acontrol] × 100

Where %I is the inhibition of the DPPH free radicals in 
percentage; Acontrol is the absorbance of the control reaction 
containing all reagents except the test compound, and Asample 
is the absorbance of the test compound.

Statistical Analysis

The results were analysed using SPSS Version 12. Data 
were expressed as mean± standard error of the mean (mean 
± SD). Student’s t-test was employed for comparison between 
two sets of data while p < 0.05 was considered statistically 
significant.

Results

Preliminary phytochemical analysis of the 
extract

The results of qualitative analysis of the crude aqueous 
leaf extract of Telfairia occidentalis shown in Table 1. It 
revealed that the extract is rich in phenol, coumarins, 
saponin, tannin, anthraquinone, betacyanin, glycosides, oils 
and resin, quinones, flavonoids, alkaloids, sterols, vitamin C, 
terpenoids, sterols and phytosterols. 

Phytochemicals  ATO
Phenol +

Coumarins +
Saponin +
Tannin +

Anthraquinone +
Anthocyanin -
Betacyanin +
Glycosides +

Phlobotannin -
Oils and Resin +

Proteins -
Quinones +

Flavonoids (Alkaline Reagent) +
Flavonoids (Fecl3) +

Alkaloids +
Sterols +

Vitamin C +
Sterols and Phytosterols +

Triterpenoids -
Terpenoids +

Table 1: Phytochemical components of ethanol leaf extract 
of aqueous leaf extract of Telfairia occidentalis 
Keynotes: “+” = present, “-” = Absent
ATO = Aqueous extract of Telfairia occidentalis

http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=free+radical
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Fourier Transform Infrared Spectroscopic 
Analysis of the extract

The FTIR spectrum of aqueous leaf extract of Telfairia 
occidentalis is presented in Figure 1 & Table 2 depicted the 
data on the peak values and the probable functional groups 
(obtained by FTIR analysis) present in the aqueous leaf extract 
of Telfairia occidentalis. The region of IR radiation helps to 
identify the functional groups of the active components 
present in extract based on the peaks values of the FTIR 

spectrum. When the extract was passed into the FTIR, the 
functional groups of the components were separated based 
on its peaks ratio. The results of FTIR analysis confirmed the 
presence of aromatic CH bend, C-O stretch, phenol, aromatic 
ring stretch, alkenyl stretch, hydroxyl group (alcohol). The 
absorbance bands analyses in the process are observed in the 
region between 400–4000 cm-1 are 651.96, 923.83, 1049.31, 
1404.42, 1560.46, 1637.62, 2127.55, 2966.62, 3300.31 and 
3416.05 cm-1. 

S/N Peaks wavelength (cm-1) Functional groups
1 651.96 Aromatic CH out-of-plane bend
2 923.83 OH bend
3 1049.31 C-O stretch
4 1404.42 Phenol or tertiary alcohol, OH bend
5 1560.46 Aromatic ring stretch
6 1637.62 Alkenyl C=C stretch
7 2127.55 C –H Stetch
8 2966.62 Methyl C-H asym./ sym. Stretch
9 3300.31 Aromatic C-H stretch, Normal OH stretch

10 3416.05 Hydroxyl group H-bonded OH stretch
Table 2: FTIR spectral peak valves and functional groups obtained from aqueous leaf extract of Telfairia occidentalis.

Figure 1: FTIR spectra of the aqueous extract of Telfairia occidentalis.

DPPH free radical scavenging activity

The in vitro antioxidant activity of the aqueous leaf extract 
of Telfairia occidentalis was measured in comparison to the 
standard antioxidants (Ascorbic and Gallic acids). However, 
the percentage of DPPH radical scavenging activity occurred 
in a dose-dependent manner. The aqueous leaf extract of 

Telfairia occidentalis displayed higher scavenging activity 
(60.33%) than the standard antioxidant (ascorbic acid) 
(62.03%) at the concentration of 1000 μg/mL (Figure 2), 
suggesting that aqueous leaf extract of Telfairia occidentalis 
has the capacity to reduce oxidative stress caused by free 
radicals.
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Figure 2: DPPH scavenging activities of different concentrations of aqueous leaf extract of Telfairia occidentalis (ATO) as 
compared with antioxidant standards (Ascorbic acid and Gallic acid).

Hydroxyl radical scavenging activity

The hydroxyl radical is the major reactive oxygen 
species responsible for lipid oxidation and potentially severe 
biological damage. This assay shows how aqueous leaf 
extract of Telfairia occidentalis and the standard antioxidants 
(Ascorbic and Gallic acids) inhibit hydroxyl radical-mediated 
deoxyribose degradation generated in a Fenton reaction. 
The hydroxyl radical scavenging capacity of the aqueous leaf 
extract of Telfairia occidentalis and the standard antioxidants 

(Ascorbic and Gallic acids) were 63.99%, 71.78% and 
72.14% respectively at the concentration of 1000 μg/mL 
(Figure 3). The results show that aqueous leaf extract of 
Telfairia occidentalis possesses similar capacity of hydroxyl 
radical scavenging to the antioxidant standards, suggesting 
aqueous leaf extract of Telfairia occidentalis could provide a 
major source of antioxidant. Moreover, the ability of aqueous 
leaf extract of Telfairia occidentalis to quench hydroxyl 
radicals might be of direct relevance to the prevention of 
lipid peroxidation.

Figure 3: Hydroxyl radical (-OH) scavenging activities of different concentrations of aqueous leaf extract of Telfairia occidentalis 
(ATO) as compared with antioxidant standards (Ascorbic acid and Gallic acid).
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Hydrogen Peroxide Scavenging Activity

The results of the in vitro hydrogen peroxide scavenging 
activity of aqueous leaf extract of Telfairia occidentalis and 
the standard antioxidants (Ascorbic and Gallic acids) was 
shown. The percentage hydrogen peroxide scavenging 
activities of the extract, ascorbic acid and Gallic acid were 

91.53%, 64.95% and 71.21% at the concentration of 1000 
μg/mL (Figure 4). Although, the inhibition hydrogen peroxide 
occurred in a dose-dependent manner, aqueous leaf extract 
of Telfairia occidentalis has the highest activity, suggesting 
that the extract has the capacity to reduce oxidative stress 
caused by hydrogen peroxide.

Figure 4: Hydrogen peroxide (H2O2) scavenging activities of different concentrations of aqueous leaf extract of 
Telfairia occidentalis (ATO) as compared with antioxidant standards (Ascorbic acid and Gallic acid).

Discussion 

There is an increase in the rate of searching for plants 
derived drugs and dietary supplements in recent years. 
Scientists in the field of natural sciences are exploring the 
nature for natural 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. 
These phytochemicals are divided into: primary metabolites 
such as sugars and fats, which are found in all plants; and 
secondary metabolites compounds which are found in a 
smaller range of plants, serving a more specific function [17]. 
It is these secondary metabolites and pigments that can have 
therapeutic actions in humans and which can be refined to 
produce drugs [17].

The qualitative phytochemical evaluation of aqueous 
leaf extract of Telfairia occidentalis showed that the extract 
is rich in phenol, coumarins, saponin, tannin, anthraquinone, 
betacyanin, glycosides, oils and resin, quinones, flavonoids, 
alkaloids, sterols, vitamin C, terpenoids, sterols and 

phytosterols. These bioactive constituents are known to 
possess medicinal activity as well as physiological activity 
[18]. Tannins are polyphenols that are obtained from various 
parts of different plants belonging to multiple species [19]. 
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 anti-
oxidant and anti-microbial properties, as well as for soothing 
relief, skin regeneration, anti-inflammatory and diuretics 
[20]. 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 
[21]. Epidemiological studies have demonstrated that heart 
diseases are inversely related to flavonoid intake [22]. 
Studies have shown that flavonoids prevent the oxidation 
of low density lipoprotein thereby reducing the risk for the 
development of atherosclerosis.

FTIR analysis was carried out on aqueous leaf extract 
of Telfairia occidentalis to identify the functional groups 
present. The result of the analysis in the spectra in Figure 1 
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& Table 2 below showed the extract contains phytochemicals 
with different functional groups like aromatic CH bend, 
C-O stretch, phenol, aromatic ring stretch, alkenyl stretch, 
hydroxyl group which shows peaks of 651.96, 923.83, 
1049.31, 1404.42, 1560.46, 1637.62, 2127.55, 2966.62, 
3300.31 and 3416.05 cm-1. This result further corroborates 
the presence of phytochemicals in aqueous leaf extract of 
Telfairia occidentalis as listed in Table 1.

The biological damage caused by oxidative stress 
includes DNA oxidation, lipid oxidation, protein oxidation, 
and glycoxidation [23] which have been implicated 
in the pathogenesis of many diseases such as cancer, 
neurodegenerative disorders, cardiovascular diseases, 
diabetes etc. [24]. Oxidative stress is generally characterized 
by an imbalanced production of ROS and reactive nitrogen 
species (RNS). Oxidative stress is initiated by free radicals 
such as the hydrogen peroxide (H2O2), superoxide anion 
radical (O2

•−), hydroxyl radical (•OH), alkoxyl radicals (RO•), 
singlet oxygen (1O2), and peroxyl radicals (ROO•), which have 
a tendency to become stable through electron pairing with 
biological macromolecules like lipids, proteins, and DNA in 
healthy human cells. This tendency has led to the assertion 
that oxidative stress contributes to the pathogenesis of 
numerous human diseases [25,26].

Antioxidant defense systems act to remove ROS and 
prevent cellular damage by quenching free radicals, thereby 
protecting against diseases [27]. Such defense systems play 
a vital role in protecting living organisms from the damaging 
effects of free radical attacks; however, extensive biological 
damage can occur when the rate of free radical generation 
exceeds the capacity of this defensive system, leading to 
elevated ROS levels [28].

Therefore, we quantified the scavenging potential of 
aqueous leaf extract of Telfairia occidentalis using the DPPH 
bleaching assay for antioxidant activity [29]. In this assay, 
the extent of color change is proportional to the potential 
and concentration of antioxidant activity, conferred by the 
hydrogen donating ability [30]. In our study, aqueous leaf 
extract of Telfairia occidentalis showed high scavenging 
percentage of DPPH, reflecting its potent antioxidant activity 
(Figure 2). The hydroxyl radical is an extremely damaging 
ROS formed by successive monovalent reduction of dioxygen 
(O2), capable of initiating lipid peroxidation which results 
in severe cell damage in vivo [31]. The short-lived hydroxyl 
radical is particularly damaging to the polyunsaturated fatty 
acid of cell membrane phospholipids with harmful effect to 
the cell [32].

Hydroxyl radicals are generated in the biological system 
by the Fenton reaction with subsequent degradation of 
deoxyribose to TBARS which generates a pink chromogen on 

heating at low pH with TBA [33]. In this study, aqueous leaf 
extract of Telfairia occidentalis showed promising hydroxyl 
radical scavenging activity and was capable of protecting 
deoxyribose in a dose-dependent manner. There is evidence 
that the hydroxyl radical activity of the extract is directly 
proportional to its antioxidant activity [34] (Figure 3). In 
biological systems, aberrant production of free radicals leads 
to extensive tissue and biomolecules damage, which in turn 
cause a multitude of human diseases [35,36].

Hydrogen peroxide occurs naturally at low concentration 
levels in the air, water, human body, plants, microorganisms 
and food [37]. H2O2 is rapidly decomposed into oxygen and 
water and this may produce hydroxyl radicals (•OH) that 
can initiate lipid peroxidation and cause DNA damage [38]. 
Aqueous leaf extract of Telfairia occidentalis efficiently 
scavenged hydrogen peroxide which may be attributed to the 
presence of phenolic groups that could donate electrons to 
hydrogen peroxide, thereby neutralizing it into water.

Conclusion

The aqueous leaf extract of Telfairia occidentalis which is 
used in traditional herbal medicine to treat various ailments 
was screening for phytochemical analysis and antioxidant 
activity in this study. The results shown that the aqueous leaf 
extract of Telfairia occidentalis constist some phytochemicals 
which are of great health benefits such as phenol, quinones, 
flavonoids, alkaloids, etc. Also, the in vitro free radical 
scavenging activities results showed that the extract 
effectively inhibits free radicals’ generation and reactive 
oxygen species activities. This stusy suggested that aqueous 
leaf extract of Telfairia occidentalis may have theurapeutic 
effects against oxidative stress mediated diseases.
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