
_____________________________________________________________________________________________________ 
 
*Corresponding author: Email: kkshaakiri50@gmail.com; 

 
 

European Journal of Nutrition & Food Safety 
 
13(1): 29-39, 2021; Article no.EJNFS.64097 
ISSN: 2347-5641 

 
 

 

 

Evaluation and Comparison of the Antioxidant 
Activities and Nutritional Composition of Cucurbita 

maxima and Vigna unguiculata Leaf Extracts 
 

K. K. Sha’a1* 
 

1
Department of Science Laboratory Technology, School of Science and Technology, Adamawa State 

Polytechnic, P.M.B. 2146, Yola, Nigeria. 
 

Author’s contribution 
 

The sole author designed, analysed, interpreted and prepared the manuscript. 
 

Article Information 
 

DOI: 10.9734/EJNFS/2021/v13i130343 
Editor(s): 

  (1) Dr. Hudson Nyambaka, Kenyatta University, Kenya. 
Reviewers: 

(1) Goabaone Gaobotse, Botswana International University of Science and Technology, Botswana. 
(2) Manoharan K. Pillai, National University of Lesotho, Lesotho. 

(3) Virginia Coimbra Zuvanov, University of Minho, Portugal. 
Complete Peer review History: http://www.sdiarticle4.com/review-history/64097 

 
 
 

Received 20 November 2020 
Accepted 25 January 2021 

Published 17 February 2021 

 
 

ABSTRACT 
 

Antioxidant activities and nutritional composition are essential ingredients normally considered in 
the choice of vegetables for human consumption. Leafy vegetables in particular, are regarded as 
protective foods in human diet due to their many health benefits. The aim of this research was to 
carry out the quantitative phytochemical screening, the antioxidant activities of extracts and 
determine the nutritional content of Cucurbita maxima and Vigna unguiculata leaves. Quantitative 
phytochemical screening were conducted using standard techniques. 2, 2-diphenyl-1-
picrylhydrazyl (DPPH) and ferric reducing antioxidant power (FRAP) assays were used to 
determine antioxidant activities of these extracts. Nutritional composition was determined using 
standard procedures.  Quantitative analysis revealed the phytochemicals in C. maxima and V. 
unguiculata as; saponins (1.03%, and 1.34%), tannins (3.49% and 2.60%), terpenoids (0.0% and 
0.47%), flavonoids (2.81% and 4.11%), alkaloids (5.72% and 3.5%), phenols (4.02% and 3.83%) 
respectively. There was a significant (p=0.05) difference in radical scavenging activity of ethanol 
leaf extract of V. unguiculata comprared to C. maxima. In FRAP both plants’ extract revealed a 
good antioxidant reducing power at 100mg/ml (range 0.40 to 0.5 absorbance) at 700nM. 
Antioxidant activities of extracts is attributed to their flavonoid and phenolic contents. Proximate 
analysis revealed the nutrients for C. maxima and V. unguiculata as; crude protein (11.58% and 
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14.83%), crude fat (0.47% and 0.61%), ash (4.11% and 3.72%), crude fiber (6.95 and 4.68%), 
moisture (1.03% and 1.38%), carbohydrate (75.86% and 74.78%) respectively. This shows that the 
leaves are a good source of energy to both humans and animals. Also, both vegetables revealed 
good percentages of proteins which can be used to compliment other sources of protein.  
 

 
Keywords: Cucurbita maxima; Vigna unguiculata; extracts from leaves; DPPH radical scavenging 

assay; FRAP assay; phytochemical analysis. 
 

1. INTRODUCTION 
 
Phytochemicals also referred to as phytobiotics, 
are natural occurring bioactive compounds 
derived from whole plants or any parts of the 
plants [1]. They are non-nutritive compounds 
which play an important role in human and 
animal diseases prevention and control. Over 
10,000 phytochemicals have been discovered 
and their chemical structures have been 
elucidated. The major groups of phytochemicals 
are identified as polyphenols, phenols, 
flavonoids, terpenoids, saponins, steroids, 
alkaloids, glycosides, tannins etc [2, 3]. In the 
prevention and control of diseases, 
phytochemicals act as antioxidants, anti-aging, 
antibacterial, anti-inflammatory, antiviral, 
antifungal and cholesterol reducing agents [4]. 
 

Often times, phytochemicals are identified in 
plant parts but quantities of such phytochemicals 
are not determined. There is a need for both 
qualitative and quantitate determination of these 
plant chemicals. This would provide a base-line 
information for formulation of diet for control and 
prevention of diet related diseases [5]. 
 

Cucurbita maxima (Pumpkin) is said to have 
originated from temperate regions of South 
America, but it has been now distributed all over 
the tropical and sub-tropical countries. The plant 
is a drought resistant, sensitive to frost and 
waterlogging [6]. It grows in home gardens, 
refuse heaps and termite mounds. C. maxima is 
an angiosperm belonging to the family 
Cucurbitaceae [7]. As a creeper, it is found 
mostly on the roofs of houses [8]. C. maxima 
represents one of the economically important 
species now cultivated and distributed all over 
the world, especially in India, China, Burma, 
Thailand and Vietnam [9]. The fruits (pulp), 
seeds and leafy shoots are eaten as vegetables 
[10]. In traditional medicine, it is known to exhibit 
many health benefits which include prevention of 
growth and reduction of size of prostrate, 
reduction of bladder and urethral pressure and 
alleviates diabetes [8]. C. maxima has also 
exhibited anthelmintic, antihypertensive, 

anticancer, antibacterial and anti-inflammatory 
properties [11]. 
 

Vigna unguiculata (cowpea) is an annual 
leguminous plant belonging to the 
Fabceae/Leguminoceae family. C. unguiculata 
originated from Sub-Saharan Africa [12]. It is 
cultivated and/or grown in semi-arid regions in 
Africa, Asia, Europe, Central and South 
Americas, and southern parts of United States of 
America [13]. V. unguiculata is a source of food 
for millions of people all over the world, 
particularly in Sub-Saharan Africa [14], due to its 
proteinous seeds. 
 

V. unguiculata is a drought resistant and salinity 
tolerant legume. It’s an excellent intercrop in 
tuber and cereal based faming system where it is 
reported to improve yield of component crops by 
30% [15]. As a leuminous plant, the legume 
plays an important role in erosion control and in 
restoring soil fertility through/by symbiosis with 
nodular Bradyrhizobia spp [16]. As a leafy 
vegetable, it has been known to a good source of 
protein, containing as much as 34.9% in its 
edible leaves [15]. Again, because of its high 
protein content, edible leaves (pulse) is highly 
needed by animal rearers, for example herders 
for livestock consumption, and also 
recommended as supplementary protein feed for 
animals in low diets [17]. 
 
As a leafy vegetable, V. unguiculata is rated as 
superior to others because minerals such as 
calcium and iron in its leaves are not bound to 
phytic acid, and therefore are more bioavailable 
than those in seeds [18]. In addition, leaves are 
produced earlier and made available than seeds; 
protein output from leaves turn out to be much 
more than that of seeds [19, 20]. 
 

V. unguiculata leaves and husk have some 
appreciable amounts of phenolic compounds 
such as polyphenols, phenolic acids, flavonoids 
and tannins [21]. The biological activities of these 
phytochemicals in the legume include, 
antioxidant, anti-inflammatory, anticancer and 
antiatherogenic activities [22, 23].  
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In Nigeria, V. unguiculata seeds is a major food 
grain and is consumed by majority of the people. 
However, the leaves are consumed by only a 
negligible number of people across the nation, 
unlike in most part of sub-Saharan Africa where 
the leaves rank third or fourth in terms of quantity 
consumed [24]. The aim of this research is to 
determine the quantity of phytochemicals, 
antioxidant activities and nutritional content of C. 
maxima and V. unguiculata leaves in Yola, 
Adamawa State, Nigeria.  
 

2. MATERIALS AND METHODS 
 

2.1 Collection and Authentication of 
Samples 

 
The leaves of C. maxima and V. unguiculata 
were collected in October, 2018 from a farm in 
Nyibango, Yola, Adamawa State, Nigeria. The 
plants were identified and authenticated by 
Associate Prof. D. F. Jatau of the Forest 
Resources Department, Modibbo Adama 
University of Technology, Yola, Nigeria. Voucher 
specimens were kept separately in the place. 
The leaves were air dried at room temperature. 
The dried samples were separately ground to 
powder using a mortar and pestle. The powdered 
samples was stored in air-tight containers until 
the time for extraction and phytochemical 
screening. 
 

2.2 Preparation of Leaf Extracts and 
Preliminary Phytochemical Screening 

 

The powdered leaves of C. maxima and V. 
unguiculata were extracted separately by cold 
maceration successively with petroleum                     
ether, chloroform and ethanol for 48 hours each. 
Preliminary phytochemical screening was     
carried out using the method described by 
Harborne [25]. The leaf extracts were               
subjected to phytochemical analysis such as 
saponins, tannins, terpenoids,                      
flavonoids, alkaloids, glycosides, steroids and 
phenols.  
 

2.3 Quantitative Determination of 
Phytochemicals 

 
The coarse powder of C. maxima and V. 
unguiculata were used separately for quantitative 
analysis. 
 
Preparation of fat sample: 2 g of the sample were 
defatted with 100 mL of diethyl ether using a 
soxhlet apparatus for 2 hours [26]. 

The quantity of phenols was determined by 
spectrometric method as described by Edeoga et 
al. [26]. The fat free sample was boiled with 50 
mL of ether for the extraction of the phenolic 
component for 15 min. 5 mL of the extract was 
pipetted into a 50 ml flask, then 10 mL of distilled 
water was added. 2 mL of ammonium hydroxide 
solution and 5 mL of concentrated amyl alcohol 
were also added. The samples were made up to 
mark and left to react for 30 min for colour 
development. This was measured at 505 nM.   
 
2.3.1 Alkaloid determination using Harborne 

[27] method 
 
5 g of the sample was weighed into a 250 mL 
beaker and 200 mL of 10% acetic acid in ethanol 
was added and covered and allowed to stand for 
4 h. This was filtered and the extract was 
concentrated on a water bath to one-quarter of 
the original volume. Concentrated ammonium 
hydroxide was added drop wise to the extract 
until the precipitation was complete. The whole 
solution was allowed to settle and the precipitate 
was collected and washed with dilute ammonium 
hydroxide and then filtered. The residue is the 
alkaloid, which was dried and weighed.   
 
2.3.2 Tannin determination by Van-Burden 

and Robinson method [28]  
 

500 mg of the sample was weighed into a 50 mL 
plastic bottle. 50 mL of distilled water was added 
and shaken for 1 h in a mechanical shaker. This 
was filtered into a 50 mL volumetric flask and 
made up to the mark. Then 5 mL of the filtered 
was pipetted out into a test tube and mixed with 
2 mL of 0.1 M FeCl3 in 0.I N HCl and 0.008 M 
potassium ferrocyanide. The absorbance was 
measured at 120 nM within 10 min.   
 

2.3.3 Saponin determination  
 
The method used was that of Obdoni and 
Ochuko [29]. 20 g of each were put into a conical 
flask and 100 mL of 20% aqueous ethanol were 
added. The samples were heated over a hot 
water bath for 4 h with continuous stirring at 
about 55°C. The mixture was filtered and the 
residue re-extracted with another 200 mL 20% 
ethanol. The combined extracts were reduced to 
40 mL over water bath at about 90°C. The 
concentrate was transferred into a 250 mL 
separator funnel and 20 mL of diethyl ether was 
added and shaken vigorously. The aqueous layer 
was recovered while the ether layer was 
discarded. The purification process was 
repeated. 60 mL of n-butanol was added. The 
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combined n-butanol extracts were washed twice 
with 10 mL of 5% aqueous sodium chloride. The 
remaining solution was heated in a water bath. 
After evaporation the samples were dried in the 
oven to a constant weight; the saponin content 
was calculated as percentage.   
 
2.3.4 Flavonoid quantitative determination  
 

Quantification of flavonoids was based on a 
procedure described by Amorim et al. [30], 
consisting of a spectrophotometric test at 420nm. 
Samples of 500mg of each plant extract were 
transferred to a 50mL Erlenmeyer flask. 25mL of 
methanol pure was added, and the mixture was 
then heated on a hot plate at 80◦C±5◦C for 30 
minutes. The extract was finally filtered using 
filter paper and transferred to a 50mL volumetric 
flask. The precipitate was washed with 25mL of 
methanol and filtered again into the same flask, 
completing the volume of methanol. From this 
solution, 0.5mL were transferred to a 25mL 
volumetric flask. Into these flasks were added 
0.6mL of glacial acetic acid, 10mL of a pyridine-
methanol solution (2:8) and 2.5mL of a 5% 
methanolic solution of aluminum chloride. 
Distilled water was then added to fill the flask. 
After 30 minutes at rest at room temperature, 
absorbance readings were taken by 
spectrophotometry at 420 nM. 
 
2.3.5 Terpenoids 
 

100 mg of plant powder were taken and soaked 
in ethanol for 24 hour. The extract was filtered 
and the filtrate was extracted with petroleum 
ether using separating funnel. The ether extract 
was treated as total terpenoids. 

 
2.4 In vitro Antioxidant Activity of 

Extracts 
 
2.4.1 DPPH radical scavenging 
 
The free radical scavenging activity of the 
extracts was measured in vitro by 2, 2diphenyl -1 
– picryl- hydrazyl (DPPH) assay. About 0.3mM 
solution of DPPH in 100% ethanol was prepared 
and 10mL of this solution was added to 3ml of 
the fraction dissolved in methanol at different 
concentrations (20 – 100mg/mL). The mixture 
was then shaken and allowed to stand at room 
temperature for 30min and the absorbance was 
measured at 517nM using a spectrophotometer. 
The percentage scavenging activity at different 
concentrations was determined or calculated 
using the formula: 

DPPH radical scavenging activity (%) = 100 x 
Absorbance of Test sample)/ Absorbance of 
Standard [31]. 
 
2.4.2 Ferric reducing antioxidant power 

(FRAP) 
 

In ferric reducing antioxidant power assay, 1mL 
of test sample of ethanolic extract in different 
concentrations (20- 100mg/mL) were mixed with 
1mL of 0.2M sodium sulphate buffer (pH 6.6) 
and1ml of 1% potassium ferricyanide in separate 
test tubes. The reaction mixtures were incubated 
in temperature controlled water bath at 500C for 
20 minutes followed by addition of 1mL of 
hydrochloric acid. The mixture was then 
centrifuged for 10 minutes at room temperature. 
The supernatant obtained (1mL) was added with 
1mL of deionized water and 200µl of 0.1% 
Fe

3
Cl.The blank was prepared in the same 

manner as the sample except that 1% 
ferricyanide was replaced by distilled water. The 
absorbance of the reaction mixture was 
measured at 700nM. The reducing power was 
expressed as an increase in the A700 after blank 
subtraction [32]. 
 

2.5 Proximate Analysis of Experimental 
Plants 

 
Proximate analysis refers to the determination of 
the major constituents of leave extract and it 
partitions nutrients into six components: 
moisture, ash, crude protein, ether or crude fat, 
crude fiber and carbohydrate. The moisture 
content was determined by the loss in weight that 
resulted from drying a known weight of sample to 
constant weight at 100

o
C. The ash content was 

determined by ignition of a known weight of the 
food sample at 550

o
C until all carbon was 

removed. The residue is ash and is taken to 
represent the inorganic contents of the food 
sample [33]. 
 
The protein content was calculated from the 
nitrogen content of the food sample, determined 
by a modification of technique originally devised 
by Kjeldahl. The crude fat was determined by 
subjecting the food sample to a continuous 
extraction with petroleum ether for a defined 
period. The residue after evaporation of the 
solvent is the crude fat. When the sum of the 
amounts of moisture, ash, crude protein, crude 
fat and crude fiber expressed in percentages is 
subtracted from 100, the difference is the amount 
of carbohydrate, referred to as nitrogen-free 
extractives (NFE). 
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2.6 Data Analysis 
 

The data was analyzed using ANOVA and 
results expressed as mean and standard 
deviation. Where applicable, P. values less than 
0.05 were considered as statistically significant. 
 

3. RESULTS AND DISCUSSION 
 

3.1 Phytochemical Analysis of Leaves of 
Cucurbita maxima and Vigna 
unguiculata  

  
The quantitative estimation of phytochemicals in 
the two experimental plants is presented in Table 
1. Alkaloids are the most abundant in C. maxima 
(5.72%), and flavonoids most abundant in V. 
unguiculata (4.11%). Both plants extracts 
revealed phenols in almost equal quantities (C. 
maxima 4.02%, V. unguiculata 3.83%). 
Phytochemicals are naturally occurring 
compounds in plant foods such as fruits, 
vegetables, whole grains, beans, nuts and seeds. 
In laboratory studies, many phytochemicals act as 
antioxidants, neutralizing free radicals and 
removing their power to create damage [1]. The 
result of this research revealed the presence of 
very important phytochemicals such as phenols, 
flavonoids, alkaloids, known to be used in 
preventing and treating numerous disease 
conditions, and contributing to the welfare of 
individuals [34]. This validates the use of these 
plants’ leaves in the cure and prevention of 
diseases. 

 
Both plant leaves contain phenols (C. maxima 
4.02%; V. unguiculata 3.83%). Phenolic 
compounds are said to exert beneficial effects 
mainly by reducing risk factors that lead to 
cardiovascular disease and age related disease 
that involves anti- inflammation and anti-aging 
activities. [35]. Also, the consumption of 
vegetable containing phenolic compounds may 
limit the incidence of coronary heart diseases, 
such as atherosclerosis by acting as potent 
inhibitors of low density lipoproteins oxidation, 
considered to be a key mechanism in 
development of atherosclerosis [36].  
 
Alkaloids are most abundant in ethanolic extracts 
of experimental plants (C. maxima 5.72%, V. 
unguiculata 3.55%). Plant derived alkaloids such 
as ones revealed in these plants possess 
potential therapeutic effects against many 
neurodegenerative diseases such as Parkinson’s 
disease, epilepsy, schizophrenia, Alzheimer’s 
disease and stroke [37]. Alkaloids also prevent or 

cure intestinal bowel disease such as intestinal 
inflammation, through therapeutic mechanisms 
which include, modulation of gut microbiota, 
restoration of epithelial barrier function, and 
regulation of colonic oxidative and inflammatory 
status [38]. 
 
Flavonoids have also been found in considerable 
amounts (C. maxima 2.81%; V. unguiculata 
4.11%). Fruits and vegetables are known to be 
the main dietary sources of flavonoids for 
humans, along with tea and wine. A number of 
flavonoids have shown to have free-radical 
scavenging activity, coronary heart disease 
prevention, and anti-cancer activity, while other 
flavonoids exhibit potential for anti–human 
immunodeficiency virus function [39].  
 
Tannins, though of a little concentration (C. 
maxima 1.03%; V. unguiculata 1.34%), are 
known to exhibit health and related benefits in 
humans and animals. They reduce oxidative 
stress and free radical damage to human cells 
[40]. In plants, tannins inhibit the activities of 
foodborne bacteria. By this action, tannins in 
fruits serve as natural defense against microbial 
action. Saponins and terpenoids also in relatively 
low quantities are said exhibit health benefits in 
humans. 
 
3.2 Antioxidant Activities of Cucurbita 

maxima and Vigna unguiculata 
Ethanolic Leaf Extracts 

 

Antioxidant activities of C. maxima and V. 
unguiculata ethanolic leaf extracts were 
determined using DPPH assay in different 
concentrations (20 to 100 mg/mL) by an in vitro 
model. Changes in the free radical scavenging 
ability of the extracts of the leaves of C. maxima 
and V. unguiculata on the basis of percentage 
inhibition is presented in Table 2. The 
percentage inhibition of DPPH of V. unguiculata 
extract at 100mg/ml was 82.70±0.56%, whereas 
that of C. maxima at 100mg/ml was 
73.01±1.63%. There was a significant (p=0.05) 
difference in the radical scavenging activity of 
ethanolic leaf extract of V. unguiculata compared 
to C. maxima at 100mg/mL. Both plants extracts 
showed a good antioxidant activity expressed in 
a dose dependent pattern. The antioxidant 
property of V. unguiculata in this work tallies with 
Adjei-Fremal [41] in which they also found a 
correlation between phenolic content with 
antioxidant power. The antioxidant property of C. 
maxima extract at 100mg/mL agrees with [42] in 
which they reported a good antioxidant activity. 
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Similarly, the antioxidant activity revealed in this 
work is in agreement with Saha et al. [11]. Their 
work showed a good dose dependent free radical 
scavenging activity and a potent antioxidant free 
radical scavenging activity of aerial parts. 

 
The Ferric reducing antioxidant power (FRAP) of 
leaf extracts is presented as Fig. 1. The extracts 
exhibited a linear increase in reducing power 
over the concentration range 20 – 100 mg/mL. It 
could also be observed that C. maxima ethanolic 
extract showed a slightly higher ferric reducing 
power than V. unguiculata at 100mg/mL.  

 
In FRAP model, ethanol extract of C. maxima 
showed a good antioxidant reducing power of 
0.43 (absorbance at 700 nm) at the 
concentration of 100 mg/ml relative to control 
having total reducing power of 0.47. (Absorbance 
at 700 nM). V. unguiculata also exhibited a good 
reducing power of 0.42 (absorbance at 700 nm) 
compared to control (Fig.1). The                              
ferric antioxidant reducing of C. maxima is similar 
to that of C. rutidosperma reported in [43]. The 
reducing power serves an indicator                       
of a compound’s potential antioxidant activity 
[44].  
 

3.3 Nutritional Composition of Leaf 
extracts C. maxima and V. 
unguiculata 

 

Proximate analysis for determination of 
nutritional composition of the plants is presented 
as Table 3. Carbohydrates are most abundant 
substances in both plants (C. maxima 75.86%; V. 
unguiculata 74.78%). Both plants also showed 
proteins (C. maxima 11.58%; V. unguiculata 
14.83%) as the second most abundant.  

 

The proximate analysis of leaf extracts showed 
high percentages of carbohydrates in both plants 

(C. maxima 75.86%; V. unguiculata 74.78%). 
The carbohydrate composition of C. maxima 
recorded in this closely agrees with [8, 10]. This 
result indicated that the leaves are a good source 
of energy to both humans and animals. Moisture 
content is used as a measure of susceptibility to 
microbial action or contamination [45]. The 
relatively low concentration of moisture (C. 
maxima 1.035; V. unguiculata 1.38%) indicates 
that their dried leaves may not easily be 
susceptible to microbial spoilage when 
preserved. The low moisture content will 
drastically slow down the development of 
microorganisms and also hinder the hydrolysis of 
component material [46].  

 
Proteins are a major food substance needed by 
the body. They are very vital to the body, next to 
water in abundance and are used as building 
blocks and in maintenance of body tissue, 
including development and repair [47]. This 
work revealed appreciable amounts of protein in 
both plant leaves (C. maxima, 11.58%; V. 
unguiculata, 14.83%). The appreciable amounts 
of proteins in this plants leaves shows that they 
can be used in the human diet to supplement or 
meet protein needs, and also reduce poverty 
and malnutrition among small holder farmers 
who cannot afford protein rich foods such as 
meat and fish [19]. The high amount of protein, 
especially in leaves of V. unguiculata justifies its 
use by most cattle rearers for their cattle. 

 
The amount of ash is an indication of mineral 
elements they contain. This research showed  
averagely good amounts of ash in both plant 
leaves (C. maxima, 4.11%; V. unguiculata, 
3.72%). The amounts of ash in both plants 
however, are relatively lower than the one of 
Corchorus oliterius- 11.18% [48]. Mineral 
elements play a vital role in nutritional 
development of humans and animals [49]. 

 
Table 1. Quantitative phytochemical analysis of leaf extracts 

 
Phytochemicals Cucurbita maxima (%) Vigna unguiculata (%) 
Saponins 1.03 1.34 
Tannins 3.49 2.60 
Terpenoids - 0.47 
Flavonoids 2.81 4.11 
Alkaloids 5.72 3.55 
Glycosides - - 
Steroids - - 
Phenols 4.02 3.83 
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Table 2. DPPH free radical scavenging of ethanolic leaf extracts 

 
Plant Extract concentration (mg/ml) C. maxima 

(Mean±SD) % 
V. unguiculata 
(Mean±SD) % 

20 37.10±1.02 43.37±0.55 
40 47.45±0.61 52.53±0.36 
60 61.30±1.46 62.44±0.25 
80 65.23±0.28 67.13±1.67 
100 73.01±1.63 82.70±0.56 

Means ± SD of triplicate determinations 

 
Table 3. Nutritional composition of leaf extracts C. maxima and V. unguiculata 

 
Nutrients  Cucurbita maxima (%) Vigna unguiculata (%) 
Moisture 1.03 1.38 
Ash 4.11 3.72 
Crude Fat 0.47 0.61 
Crude Fibre 6.95 4.68 
Crude Protein 11.58 14.83 
Carbohydrate 75.86 74.78 

 

 
 

Fig. 1. The erric reducing antioxidant power (FRAP) of leaf extracts 
 
Fats as part of plant products yield energy and 
also contain fat soluble vitamins and essential 
fatty acids. The relative low amounts of crude 
fats (C. maxima 0.47%; V. unguiculata 0.61%) 
found in this work shows that the leaves of both 
plants can be recommended as weight reducing 
diet and can be consumed in large quantities 
without the fear of cardiovascular disease or 
obesity [50]. Fiber is mainly found in fruits, leaves 
whole grains and legumes. It is best known to 
prevent or relieve constipation, helps to maintain 
healthy weight and also lowers the risk of 
diabetes, heart disease and colon cancer [51]. In 
this work, the two plant leaf extracts revealed a 

relatively good amount of fiber (C. maxima, 
6.95%; V. unguiculata, 4.68%). This shows that 
the consumption of these plant leaves may aid 
digestion and absorption of water from the body, 
soften stool and in effect prevents constipation 
[52]. 

 
4. CONCLUSION 
 
The quantitative phytochemical screening of 
extracts revealed the presence of saponins, 
tannins, flavonoids alkaloids and phenols in 
various quantities. This seemed to support their 
use in ethnomedicine; both as preventive and 
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curative remedies. The ethanolic extract of C. 
maxima and V. unguiculata exhibited a good 
antioxidant activity in both DPPH and FRAP 
assays. In both cases, the antioxidant activities 
of plants extracts is attributable to their 
phytochemical contents, especially their 
flavonoid and phenolic contents. The proximate 
analysis of leafy vegetables in question showed 
various concentrations of phytonutrients which is 
a reason for their being used widely. Leaf 
extracts showed high percentages of 
carbohydrates in both plants (C. maxima and V. 
unguiculata). This indicates that the leaves are a 
good source of energy to both humans and 
animals. Also, both vegetables revealed a good 
percentage of proteins which can be used to 
compliment other sources of proteins especially 
in rural communities where animal proteins are 
sometimes lacking. The consumption of these 
vegetables should be encouraged, especially V. 
unguiculata since aerial parts are widely used as 
livestock feeds. 
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