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Abstract  Eight varieties which comprise of three indigenous cowpeas {Vigna vexillata (otili), Stenocarpa stylosa 
(feregede), and Phaseolus vulgaris (kokondo)} Glycine max (soya beans), and the four new hybrids of Vigna 
unguiculata (big white, small white, drum, and honey beans) were analyzed for proximate, elemental, methyl fatty 
acid, total flavonoids, total phenolic contents  and anti-oxidant contents. AOCA standard method was used for 
proximate analysis, the methanolic extracts of the cowpea were analysed for fatty acid and fatty acid methyl ester 
composition by Gas Chromatography- Flame Ionization Detector (GC-FID). The Ferric Ion Reducing Antioxidant 
Power (FRAP), Total Antioxidant Content (TAC) and 2,2- diphenyl-1-picrylhydrazyl (DPPH) free radical 
scavenging assays were used to measure the antioxidant activities of the samples. Total Flavonoid Content (TFC) 
and Total Phenolic Content (TPC) were also determined.  The result shows that sample A has a balance proportion 
of  food chemical composition  and sample H (Phaseolus vulgaris) is richest in Na, Zn, Mg, Mn while sample D 
(Big white cowpeas) is the richest in Cu. The result of fatty acids shows sample A (soya beans) as the richest  
in the essential fatty acids C18:3n6 ϒ-LinolenicAcid(1.66%), C18:3n3 α-Linolenic Acid (4.86%), C22:2 cis-13,  
16-Docosadienoic Acid(5.84%) (omega 3 and 6 fatty acids), while the indigenous Cowpeas were rich in the healthy 
monosaturated Fatty acids in an appreciable percentage and the commonest saturated fatty acids in plants (Palmitic 
and Stearic fatty acids only). Only sample E has essential fatty acids out of the four hybrids. 
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1. Introduction 

Cowpea (Vigna unguiculata) is a crop which plays a 
significant role in the diet of Nigerians [1]. It is one of the 
cultivated species of genus Vigna. Africa is the largest 
country producing cowpea, particularly in Nigeria and 
Niger which account for 66% of world cowpea production 
[2-7]. Cowpea grain and leaves are edible products, cheap 
and are rich sources of protein. The seed provide 
important vitamins, phyto-nutrients including antioxidants 
besides carbohydrates, minerals and trace elements. It is 
an important source of food for humans, and the leaves 
can also be used as feed for livestock [7,8]. Cowpea 
adapts to a wide range of soils, and can survive in sandy 
(more than 85% sand and with less than 0.2% organic 
matter and low levels of phosphorus), clay and acid soils 
(pH 6) where other food legumes do not perform well, and 
this support the presence of nitrogen fixing bacteria and 
good drainage [7,9]. It is a shade tolerant plant, thus can 
be planted with other crops such as maize and millet in a 
subsistence farming system [8,9]. 

Chemical composition of the cowpea seeds corresponds 
with that of most edible legumes showed that mature 
seeds contain per 100 g edible portion: carbohydrate 56-66 
g, protein 22-24 g, water 11 g, crude fibre 5.9-7.3 g, ash 

3.4-3.9 g, fat 1.3-1.5 g, phosphorus 0.146 g, calcium 
0.104-0.076 g and iron 0.005 g. Cowpeas also contain 
significant quantities of polyphenolic compounds such as 
simple phenols, flavonoids, and tannins, which could act 
as inflammatory modulators [10]. 

Cowpea has a lot of health benefits; it is used 
medicinally by grinding the seed, mixed with oil to treat 
boils [11]. The seed enhances the excretion of both 
sodium and chloride in the urine (diuretic). The liquor 
from the cooked seeds with spices is a potential remedy 
for the common cold [11]. When cooked and eaten as a 
food, it destroys worm in the stomach [12]. The leaves can 
be used as a snuff to treat headaches and can be applied on 
burns [13]. Its mineral contents are higher than that of 
meat, fish and egg [14,15,16,17] which makes them useful 
in blood cholesterol reduction [18].  

Antioxidants are an important part of the defense 
system of the human body, and help to withstand the 
oxidative stress caused by reactive oxygen species [19,20]. 
It is not really easy to measure the antioxidant activity but 
rather, the effects of the antioxidant in controlling the 
extent of oxidation. Natural antioxidants are good for 
human health because of decreasing heart disease risks 
and possessing anti-carcinogenic properties. They are also 
safer compared to synthetic antioxidants. Reports have 
showed that fatty acids possess antioxidant activity,  
anti-inflammatory activities and anticancer activity [21].  
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Fatty acids are organic acids that have two functional 
groups, an acid group at one end of its molecule, and 
methyl group at the other end; they are classified in omega 
groups 3, 6 and 9 [22]. According to the position of their 
first double bond, Omega 7 group are less important in 
human health. Fatty acid chains differ by length.  
Short-chain fatty acids (SCFA) are fatty acids with 
aliphatic tails of fewer than six carbons (e.g. butyric acid) 
[22]. Medium-chain fatty acids (MCFA) are fatty acids 
with aliphatic tails of 6–12 carbons, which can form 
triglycerides. Long-chain fatty acids (LCFA) are fatty 
acids with aliphatic tails 13 to 21 carbons [23]. Very long 
chain fatty acids (VLCFA) are fatty acids with aliphatic 
tails longer than 22 carbons.  

There are two essential fatty acids (EFAs) for humans; 
alpha-linolenic acid [an omega-3 fatty acid (ALA)] and 
linoleic acid [an omega-6 fatty acid, (LA)] because they 
cannot be synthesized by the body and must be obtained 
from diet or supplementation [24]. Essential fatty acids are 
useful in the formation of healthy cell membrane, the 
proper functioning and the development of the brain and 
nervous system. It also helps in the production of 
hormone-like substances called eicosanoids (thromboxanes, 
leukotrienes, prostaglandins); which are responsible for 
the regulation of numerous body functions including 
blood pressure, blood viscosity, vasoconstriction, immune 
and inflammatory responses [25]. 

Some other fatty acids are sometimes classified as 
conditionally essential (they can become essential under 
some developmental or disease conditions) examples 
include (an omega-3 fatty acid) docosahexaenoic acid and 
gamma-linolenic acid (an omega-6 fatty acid).  

Omega-3 fatty acid (Alpha-linolenic acid) is an 
essential fatty acid because it plays an important role in 
brain function, protecting against fatal heart disease and 
helps fight against cardiovascular disease.  

The aim of this study is to carry out the proximate 
analysis of some hybrids of cowpeas, the indigenous 
cowpeas that are almost going into extinction and that of 
soya beans, determine the fatty acid composition of their 
methanolic extract and carry out the anti-oxidant 
properties of the cowpeas extracts. 

2. Materials and Methods 

2.1. Sample Collection and Preparation 
Samples were obtained from local vendors at the main 

market (Oja tuntun) in Ile-Ife, Osun State, Nigeria. Bean 
pods, broken and damaged seeds, stones, bean stalks, and 
other foreign materials were removed manually through 
handpicking and fanning. They were sun - dried for three 
days to aid easy grinding. Each sample was ground to fine 
powder separately with the aid of an electrical grinding 
machine. 

2.2. Proximate Composition of Flours 
Carbohydrate, protein, fat, crude fibre and moisture 

content were determined by methods of AOAC [26]. 
Determinates were done in duplicates at the Department of  
Chemistry, Faculty of Science and Department of Animal 

Science, Poultry Meat Research Laboratory, Faculty  
of Agriculture, Obafemi Awolowo University, Ile-Ife, 
Nigeria. 

2.3. Liquid Extraction 
20g of each ground sample was weighed into a  

soxhlet thimble and extracted with 300 mL of methanol 
(40 - 60°C) according to the method of Horowitz [27] and 
Omoti and Okyi [28]. The solvent was concentrated and 
allowed drying in the fume hood to get the oil. 

2.4. Preparation of Fatty Acid 
The extracted oil was converted to fatty acid methyl 

esters (FAME) using potassium method. About 10 mL of 
the oil sample was dissolved with 1 ml of n-hexane in a 2 
mL test tube followed by addition the of 3 mL of 2N-
KOH in methanol. The test-tube was closed and the 
sample was missed using a votex mixer for 1minute, it 
was opened and 2 mL of n-hexane was added, the 
resulting solution was put in 60ᴼC of water for 15 
minutes and centrifuged for 20 minutes after which it the 
solution gavwo layers. The top layer (organic layer) which 
is the hexane layer was put in the auto-sampler and 
analyzed with GC-FID (Agilent GC-7890A) machine. 

2.5. Anti-Oxidant Activities 

2.5.1. Determination of Total Phenol Content 
The total phenol content was determined by method of 

Singleton and Rossi [29] as described by Ren-You Gan et 
al. [30] using the folin-ciocalteu’s phenol reagent which is 
an oxidizing reagent. 0.1ml of sample was diluted to 1ml 
with distilled water followed by addition of 0.2ml of  
folin-ciocalteu’s phenol reagent and the resulting  
mixture voltexed. After 5 minutes of incubation, 1.0ml of  
7% (w/v) Na2CO3 solution was added and the solution 
was diluted to 2.5ml followed by incubation for 90 
minutes at room temperature. The absorbance against a 
control containing 0.1ml of water in place of the sample 
was taken at 750nm. A calibration curve of gallic acid was  
constructed and linearity was obtained in the range of 20-
100 µg/mL. The total phenolics content in the samples 
was expressed as mg of gallic acid equivalent (mg GAE/g 
extract) by using the standard curve. Distilled water was 
used as blank. 

2.5.2. Determination of Total Flavonoid Content 
This was carried out based on the aluminium chloride 

colorimetric assay method according to Chang et al. [31] 
as described by Pratapet al. [32]. 0.1ml of extract/standard 
was added to 0.4ml of distilled water. This was followed 
by 0.1ml of 5% sodium nitrite. After 5minutes incubation, 
0.1ml of 10% Aluminum Chloride and 0.2ml of 1M 
sodium hydroxide was added and the volume was made 
up to 2.5ml with distilled water. The absorbance at 510nm 
was measured against the blank. A calibration curve of 
quercetin was constructed and linearity was obtained in 
the range of 0.2 - 1 mg/mL. The total flavonoid content in 
samples was expressed as mg of quercetin equivalent (mg 
QUE/g extract). 
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2.5.3. DPPH Assay 
The radical scavenging ability of the oil was determined 

using the stable radical DPPH(2,2-diphenyl-1-picrylhydrazyl 
hydrate) as described by Braca et al. [33]. To 150µL of 
different concentrations of the samples or standard 
(vitamin C) in a test tube was added 150µL of 0.3mM 
DPPH in methanol. The mixture was mixed and incubated 
in the dark for 30mins after which the absorbance was 
read at 517nm against a DPPH control containing only 
150µL methanol in place of the extract. 

The percent of inhibition was calculated in following 
way: 

 ( )blank sample blankI% A A / A  x 100 = −   

Where Ablank is the absorbance of the control reaction 
(containing all reagents except the test compound), and 
Asample is the absorbance of the test compound. Sample 
concentration providing 50% inhibition (IC50) was 
calculated from the graph plotting inhibition percentage 
against extract concentration. 

2.5.4. Determination of Total Antioxidant Capacity 
This method is based on the reduction of Molybdenum 

(VI) to Molybdenum (V) by the extract and the 
subsequent formation of a green phosphate/Molybdenum 
(V) complex at an acidic pH according to the method of 
Pellegrini et al. [34] as described by Bamidele et al. [35]. 
Briefly, 0.1ml of the samples or standard solutions of 
ascorbic acid (20, 40, 60, 80, 100µg/ml) was added to 1ml 
of the reagent solution which consisted of 0.6M sulphuric 
acid, 28mM sodium phosphate and 4mM ammonium 
molybdate. The reacting mixture was incubated in a water 
bath at 95°C for 90mins. The mixture was allowed to cool 
to room temperature and the absorbance measured at 
695nm against a blank which consisted of the reacting 
mixture containing distilled water in place of the extract. 
The antioxidant activities of the extracts were expressed as 
an ascorbic acid equivalent per gram of sample(AAE/g). 

2.5.5. Determination of Ferric Reducing Antioxidant 
Power (FRAP) 

The FRAP assay uses antioxidants as reductants  
in a redox-linked colorimetric method with absorbance 
measured with a spectrophotometer [36]. The principle of 
this method is based on the reduction of a brown 

ferric-tripyridyltriazine complex to its blue ferrous 
coloured form owing to the action of electron donating in 
the presence of antioxidants. 

2.5.5.1. Procedure 
A 300mmol/L acetate buffer of pH 3.6, 10mmol/L 2, 4, 

6-tri-(2-pyridyl)-1, 3, 5-triazine and 20mmol/L FeCl3.6H2O 
were mixed together in the ratio of 10:1:1 respectively, to 
give the working FRAP reagent. A 50μl aliquot of the 
samples or standard solutions of ascorbic acid (20, 40, 60, 
80, 100µg/ml) was added to 1ml of FRAP reagent. 
Absorbance measurement was taken at 593nm exactly 10 
minutes after mixing against reagent blank containing 
50µl of distilled water and 1ml of FRAP reagent. 

All measurements were taken at room temperature with 
samples protected from direct sunlight. The antioxidant 
activities of the extracts were expressed as an ascorbic 
acid equivalent per gram of sample (AAE/g). 

2.6. Data Analysis 
The data was analyzed using GraphPadInstat 3.  

One-way analysis of variance (ANOVA) followed by 
Tukey’s significant difference post-test was used to 
determine statistical significance in the comparisons of 
White (Big), Soya beans, Otili, Feregede, Oloyin,White 
(small), Drum and Kokondo. For all the data obtained, 
statistical significance was set at p < 0.05. 

3. Results and Discussions 

3.1. Proximate Composition of Cowpeas 
Generally, the results of parameters range of proximate 

analysis of both indigenous and improved hybrids is as 
shown in Table 1a; % Moisture 7.85-11.8.; % Ash:  
3.65-6.04; % Crude Fibre:0.45-2.52; Ether Extract: 2.02-
19.55; Crude Protein: 16.19- 36.75; % Carbohydrate 
(0.84- 67.49). This result was not too distant from those of 
Osunbitan [37] in which the proximate analysis of two 
improved hybrid of cowpeas were carried out. Famata et 
al [38] corroborated the result of the indigenous cowpeas 
in this study with the result of the crude protein, 
carbohydrates and crude fibre of the raw local cultivar 
(Banjaram Jambo) similar to that of sample C (feregede) 
and sample H (Kokondo) of this work. 

Table 1a. Range of Proximate Composition of Cowpeas in µg/g 

Sample % Moisture 
Range %Ash Range % Crude Fibre 

Range % Fat Range % Crude 
Protein Range 

% 
Carbohydrate 

Range 
References 

Hybrids 7.85-10.06 4.24-6.04 0.45-1.48 2.29- 2.96 18.38- 21.88 61.9-64.61 This study 

Indigenous 9.10-11.8 3.65-4.02 2.04-4.61 2.02-2.43 16.19-20.13 63.9-67.49 ‘’ 

Soya beans 8.87 3.99 2.52 19.55 36.75 30.84 ‘’ 

Hybrids 11.34- 11.58 3.25- 3.49 2.65- 2.90 1.68- 1.89 20.30- 20.70 59.42- 60.78 Osunbitan,et al, 
2016 

Local cultivar 5.55-6.90 1.95-3.92 2.61-3.68 1.05-2.1 17.42-19.82 66.92-68.1 Famata et al, 2013 

 
The proximate data analyses are expressed as the  

mean ± the standard error of the mean. Table 1b X-rayed 
the differences in the proximate analysis between the 

indigenous cowpeas and the hybrids. It was found that  
the hybrids were not better in terms of proximate analysis 
because the values appear within same bracket. However, 
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the difficulties in cooking may make people prefer the 
hybrids, it takes lesser time to cook, thus conserving 
cooking energy.  In terms of colour, the hybrids are  
more attractive. Soya beans appear to be better than the 
hybrids and the indigenous cowpeas in this study, in  
that, the % composition of the fat, protein and 
carbohydrate present appeared in better proportion as 
balanced food than in other cowpeas. It is often used as 

alternative source of animal protein in developing  
countries for mothers that cannot afford animal proteins 
such as milk and eggs and thus preventing protein 
malnutrition, soya milk drinks often replaces animal milk. 
Sometimes, soya beans is used to fortify cereals for babies 
and toddlers and serves as weaning food for children 
among low income resource mothers and families 
[39,40,41,42,43]. 

Table 1b. Proximate composition of Cowpeas in µg/g 

Sample Local Name Botanical Name % Moisture % Ash % Crude 
Fibre % Fat % Crude 

Protein Carbohydrate 

A Soya Beans Glycine max 8.87± 0.10b,c 3.99±0.05b,c,d,f,g,h 2.52±0.01b,d,h 19.55±2.01b 36.75±2.16b 30.84±0.01b 

B Otili Vignavexillata 9.10±0.09c 4.57±0.9c,d,e,f,g,h 4.61±0.01c 2.21±0.02c,d,e,f,g,h 20.13± 0.01c,e,f,g 63.97±0.02c,f,g,

h 

C Feregede Stenocarpastylosa 10.24±0.20d,f,

g 3.65±0.04d,f,g,h 2.28±0.03d,h 2.43±0.04d,e,f,g,h 16.19±0.22d,g,h 67.49±0.99d 

D White(Big) Vignaunguiculata 7.85±0.11a 4.24± 
0.14a,b,c,d,f,g,h 0.45±0.01a,e,g 2.49± 

0.02a,c,d,e,f,g,h 21.88±1.24a,c,e,f 63.54±0.35a,c,e,

f 

E Oloyin(Honey 
Beans) Vignaunguiculata 9.74±0.05e 6.04±1.12e,g 0.94± 0.20e,f,g 2.30±0.03e,f,g,h 20.13±0.62e,f,g 61.79± 0.14e 

F White(Small) Vignaunguiculata 10.04±0.08f,g 4.22±0.06f,g,h 1.48±0.23f,g 2.29±0.00f,g,h 19.69±0.27f,g 63.76±0.23f,g,h 

G Drum Vignaunguiculata 10.06±0.02g 4.39±0.82g,h 0.95±0.44g 2.56±0.02g,h 18.38±0.25g,h 64.61±0.81g,h 

H Kokondo Phaseolus  
vulgaris 11.8±0.10h 4.02±0.02h 2.04±0.12h 2.02±0.00h 17.06±0.03h 65.02±1.01h 

Values were compared along each column. Values carrying different superscripts in each column are significantly different (p < 0.05). 
 

3.2. Mineral Contents of Cowpeas in (µg/g) 
The mineral elements appear in these order and ranges 

Na: H > A > G > C > D >E >F>B (11.28-551.48) µg/g;  
Zn: H>E > D> C >G > A >F >B (2.33-23.73)µg/g;  
Cu: D > C > E >H >F >B > G > A (5.85-25.38) µg/g;  
Mg: H >G >E >C >A >D >F > B (60.50-192.35) µg/g;  
Mn: H >D > C >A > G >F > E > B (9.18-22.62)µg/g. The 
result shows that sample H (Phaseolus vulgaris) is richest 
in Na, Zn, Mg, Mn while sample D  (Big white cowpeas) 
is the richest in Cu. Farmers should be encouraged to 
propagate the production of Phaseolus vulgaris which is 
almost going to extinction because of the rich mineral 
composition. Considering the composition of soya beans 
and the essential elements in Phaseolus vulgaris the  
two cowpeas should be considered for food/weaning 
formulation of growing children, especially in the 
developing world for low income families. However, the 
results of the essential elements analyzed in this  
study compared with those analyzed by Famata et al [38] 

were different, Na in Banjaram and Kananado (raw)  
were 50 and 37 mg/kg respectively. In this study, the 
results of Na in the cowpeas were higher except in  
sample B (otili – 11.28µg/g), Zn was low in all the 
indigenous samples (B, C, H) of this study than those 
analyzed by Famata et al [38] except in H (kokondo)  
while Mg was higher in the indigenous cowpeas  
than those of Famata et al. [38]. The differences in the 
mineral composition depend on many factors including 
concentration levels of elements in the soil, translocation 
rates of the elements by the cultivars from the soil,  
and instrumental detection limits during analysis [44]. 
Cowpea, like other plants derived the minerals needed for 
structural growth and catalytic functions from the mother 
soil, thus, its mineral composition depend on how rich the 
soil is [45]. All these essential elements are important for 
proper bone and teeth formation (Mg), body electrolytes 
(Na), maintain tissues homeostasis [46,47] and other 
functions for brain development and prevention of certain 
diseases. 

Table 2. Mineral Contents of Cowpeas in (µg/g) 

Mineral A B C D E F G H 

Sodium 354.25±0.02 11.28±0.01 119.90±0.01 98.95±0.00 93.4±0.01 20.58±0.01 114.98±0.01 551.48±0.00 
Zinc 3.25±0.00 2.33±0.02 3.28±0.02 3.60±0.02 4.13±0.01 2.65±0.00 3.23±0.01 23.73±0.01 

Copper 5.85±0.01 13.78±0.01 19.20±0.01 25.38±0.00 18.00±0.00 17.23±0.00 6.58±0.01 17.75±0.00 

Magnessium 84.48±0.01 60.5±0.01 89.75±0.01 84.13±0.02 113.65±0.01 62.38±0.00 132.95±0.01 192.35±0.01 
Manganese 15.43±0.00 9.18±0.00 19.50±0.01 20.13±0.00 10.13±0.00 13.93±0.01 15.4±0.00 22.62±0.02 

 
3.3. Fatty Acid Composition of the Cowpeas 

From Table 3, sample A contains the two essential fatty 
acids (EFAs); omega 3 fatty acid α-Linolenic Acid (4.86%) 
and cis-13,16-Docosadienoic Acid (5.84%) and ϒ-Linolenic 
Acid (1.66%). However the presence of high percentage 
of Linolelaidic Acid  (17.83%) is undesirable because of 

its role in the cause of sudden cardiac death. Linolelaidic 
acid as methyl ester could find its usefulness in biodiesel. 
Sample C, E and H also contain essential fatty acids;  
C22:2 cis-13,16-Docosadienoic acid (6.63%)ω -3, C18:2 
Linoleic acid (12.86%) ⱷ-6 and C22:6n3-4,7, 10, 13, 16,  
19-Docosahexaenoic Acid (40.7%)ω-3. EFAs cannot be 
synthesized by the body; sample A, C, E and H could be a 
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good source to the body [48]. The presence of linoleic acid 
(ω-6) and α-linolenic acid (ω-3), make them useful in skin 
care formulations as they restrict the formation of eczemas. 
These EFAs are able to incorporate into the lipid components 

of cell membranes and to regenerate damaged lipid barrier 
of epidermis and restrict the loss of water. Unsaturated 
fatty acids show pronounced healing effects and are thus 
used as anti-skin inflammation and in skin care products [49]. 

Table 3. Percentage Fatty Acids Composition of the Cowpeas 

Sample SFA( % RA) MUFA(%RA) PUFA (%RA) 

A 

C16:0palmitic acid (5.67%), C18:0stearic 
acid(1.23%) 

 
 

TOTAL=6.90% 

C16:1palmitoleicacid(1.18%) 
C17:1Heptadecanoic acid(54.83%) 

C18:1n9tElaidicAcid(6.91%) 
 

TOTAL =62.92% 

C18:2n6tLinolelaidic Acid(17.83%), 
C18:3n6 ϒ-LinolenicAcid(1.66%), 
C18:3n3 α-Linolenic Acid (4.86%), 

C22:2 cis-13,16-Docosadienoic Acid(5.84%) 
TOTAL = 30.19% 

B 
C16:0Palmitic Acid (13.75%) 

 
TOTAL= 13.75% 

C17:1 Cis-10-Heptadecanoic Acid  (58.26%) 
C18:1n9tElaidic Acid(3.23%) 

TOTAL =61.49% 

C18:2n9tLinolelaidic Acid(24.75%) 
 

TOTAL =24.75% 

C C16:0Palmitic Acid (2.06%) 
Total = 2.06% 

C17:1 Cis-10-Heptadecanoic Acid (91.30%), 
TOTAL =91.30% 

C22:2 cis-13,16-Docosadienoic Acid   (6.63%) 
TOTAL =6.63% 

D ND ND ND 

E 

C16:0 Palmitic acid (32.79%) 
C11:0Cyclopropane caprylic acid 

(7.50%) 
C18:0 Stearic acid (10.10%) 

TOTAL: 50.39% 

C16:1 Palmitoleic acid (25.48%) 
 
 
 

TOTAL:                          25.48% 

C18:2 Linoleic acid              (12.86%) 
 
 
 

TOTAL:                              12.86% 

F 

C16:0 Palmitic acid (17.13%) 
C18:0 Stearic acid (13.38%) 

C11:0 undecylic acid (3.41%) 
TOTAL:33.92% 

C18:1 Cis-vaccenic acid (35.9%) 
 
 

TOTAL: 35.9% 

ND 

G 
C6:0 isocaproic acid (0.36%) 

C18:0 Stearic acid (3.05%) 
TOTAL: 3.41% 

ND ND 

H ND 
C15:1 cis-10-Pentadecanoic Acid    (3.318%) 

C22:1n9Erucic Acid (55.9%) 
TOTAL =59.218 

C22:6n3/C24:1 cis-4,7,10,13,16,19-Docosahexaenoic 
Acid(40.7%) 

TOTAL =                                  40.7% 

ND - Not Detected. 
 
However, the highest percentages of the fatty acids 

found in these cowpeas are monounsaturated Fatty acids 
(MUFAs). They are healthy type of fat, these have been 
found to be healthy and beneficial to the body, because 
they are found in excess in majority of these cowpeas, 
especially the indigenous type-samples A,B,C and H.  The 
roles of these monounsaturated fatty acids may likely 
override the effects of less healthy fats, such as saturated 
fats and trans fats, thus the synergetic effects of 
monounsaturated fatty acids, the poly unsaturated fatty 
acids, especially EFAs will make the oil of cowpeas more 
desirable. 

Many researchers found MUFAs effective in reducing 
the risk of certain diseases; American Heart Association 
AHA [50] stated that MUFA help lower the risk of heart 
disease by lowering the cholesterol levels. For instance, 
MUFAs may lower the total and low-density lipoprotein 
(LDL) cholesterol levels but maintain high-density 
lipoprotein (HDL) cholesterol level. It may also help 
improve the function of the blood vessels, thus reduces the 
incidence of stroke.  Mark Wolk et al [51] concluded that 
MUFAs decreases the risk of breast cancer, feeding on 
diet rich in MUFAs can help in reducing belly fat [52]. 
Diet rich in MUFAs plays vital role in improving the pain 
and stiffness of those who already have rheumatoid arthritis. 
Sample C has 91.30% of C17:1Cis-10-Heptadecanoic Acid, 
amidst samples A (54.83%) and B (58.26%), this FA had 
been known with possible anti-tumor properties [53], and 
antimicrobial agent that destroys fungi by suppressing 
their ability to grow or reproduce [54]. Sample C was 
found among other samples in this study as a main source 

of C17:1 Cis-10-Heptadecanoic Acid. C22:1n9Erucic Acid 
and C18:1n9tElaidic Acid are ω - 9 series FAs that help in 
reducing the trans-epidermal water loss, so improve the 
skin moistening, activate regeneration of damaged lipid 
barrier of the epidermis, heal inflammations and stabilize 
the skin metabolism [55] 

Saturated Fatty Acids (SFAs) generally exhibit appreciable 
solubility in water when compared with their corresponding 
hydrocarbons because of the presence of the carbonyl 
group –COO-. They are soluble in organic solvents 
particularly in chloroform and least soluble in acetonitrile, 
this is of importance in their use in industries. The short 
chain FAs have been found to facilitate weight control 
when included in the diet as a replacement for long-chain 
triglycerides [56]. The commonest SFAs in this study  
are palmitic and stearic acids; these have found their 
usefulness in detergent formulations, shampoo and 
lubricants. In nutrients, SFAs have been found healthy in 
consumption in that meta-analysis of prospective 
epidemiologic studies showed that there is no significant 
evidence for concluding that dietary saturated fat is 
associated with an increased risk of cardio-vascular 
diseases (CVD). More data are needed to elucidate 
whether CVD risks are likely to be influenced by the 
specific nutrients used to replace saturated fat [57]. 

Generally, some SFAs, MUFAs and PUFAs(EFAs) are 
good for dietary purposes, so also many FAs are useful in 
cosmetics industries base of creams and active ingredients 
in formulations of emulsions, cosmetic milks and masks, 
ointments, hair conditioners, protective lipstick, bath 
fluids, nail varnish and nail cleaners [58,59]. 
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Table 4. Results of Total Antioxidant Activity (TAA), DPPH Free Radical Scavenging Activity and Ferric reducing Antioxidant Power (FRAP) 
of the methanolic extract of the Cowpea species 

SAMPLE LOCAL 
NAME BOTANICAL NAME 

Total Antioxidant 
Capacity (mg 

AAE/g) 

DPPH Free Radical 
Scavenging Activity IC50 

(mg/mL) 

FRAP 
(mg AAE/g) 

A Soya Beans Glycine max 17.10 ± 0.58 1.787 ± .09 9.30 ± 0.74 

B Wild Cowpea Otili Vigna vexillata 11.98 ± 0.9 1.24 ± 0.05 4.76 ± 0.17 

C Feregede Stenocarpa stylosa 13.33 ± 0.25 4.27 ± 0.53 2.38 ± 0.32 

D White (Big) Vigna unguiculata 1052.89 ± 116.92 5.71 ± 0.23 0.54 ± 0.04 

E Oloyin (Honey beans) Vigna unguiculata 2797.8 ± 878.86 1.70 ± 0.02 29.41 ± 2.86 

F White (Small) Vigna unguiculata 2342.41 ±  80.80 0.75 ± 0.02 2.46 ± 0.38 

G Drum Vigna unguiculata 2655.40 ± 356.46 2.05 ± 0.08 33.41 ± 3.19 

H Kokondo Phaseolus vulgaris 4.62 ± 0.10 7.18 ± 0.18 2.87 ± 0.32 

 
3.3. Antioxidant Activity 

The antioxidant activity of the cowpea samples were 
determined using DPPH (2, 2-diphenyl-1-picrylhydrazyl) 
free radical scavenging, TAC (Total antioxidant capacity) 
and FRAP (Ferric Reducing Antioxidant Power) assays 
(Table 4). DPPH free radical scavenging ability was 
determined through the hydrogen donation mechanism. 
The scavenging ability of all samples was moderately 
different in the various varieties of samples analyzed. 
DPPH scavenging abilities were usually expressed as IC50 
value which measures the concentration that will inhibit 
50% or half of the scavenging process. The cowpea 
sample Vigna unguiculata (white small) has the lowest 
concentration to inhibit 50% (IC50 0.75 ± 0.02 mg/mL) 
when compared to Vigna unguiculata (white big) and 
Phaseolus vulgaris (kokondo) with IC50 value of 5.71 ± 
0.23 and 7.18 ± 0.18 mg/mL respectively. The antioxidant 
activity measured by FRAP ranged from 33.41 ± 3.19 - 
0.54 ± 0.04 mg AAE//g sample. The cowpea variety Vigna 
unguiculata (Drum) demonstrated the highest value, 
followed by Vigna unguiculata (Oloyin). The trend of 
antioxidant activity as observed by FRAP assay was 
similar to those observed by DPPH IC50. The result 
obtained as shown in table showed that the four new 
hybrids of Vigna unguiculata (big white, small white, 
drum, and honey beans) contained higher antioxidant 

compounds as revealed by the TPC and TFC than the 
other varieties and this agreed with similar results 
obtained by Zia-Ul-Haq et al. [60]. The total antioxidant 
activity (TAC) was also generally higher as observed for 
all four new coloured hybrids of Vigna unguiculata. It can 
be concluded that coloured hybrids of Vigna unguiculata 
exhibited better total antioxidant activity than others, this 
result is in agreement with similar work previously 
reported [61,62]. Antioxidant activity of each cowpea 
variety is different due to antioxidant assay used which are 
sensitive to different antioxidant compounds in them [63].  

3.4. Total Phenolic and Flavonoid Contents 
The total phenolic content (TPC) and total flavonoids 

content (TFC) of the eight varieties of cowpea samples 
were 4.06 ± 9.73 - 1218.46 ± 34.97 mg gallic acid 
equivalent/g sample and  8.46 ± 2.22 – 792.69  ± 45.43 
mg quercetin equivalent/g sample, respectively (Table 5). 
In all the varieties of the cowpeas, the phytochemical contents 
such as the phenolic and flavonoid contents of the samples 
vary. The cowpea sample of Vigna unguiculata (white 
small) has the highest content of TPC while Phaseolus 
vulgaris (kokondo) has the least. The cowpea variety 
Vigna unguiculata (Oloyin) has the highest concentration 
of flavonoid content (TFC) while in the same manner as 
Phaseolus vulgaris (kokondo) has the least. 

Table 5. Results of Total Phenolic (TPC) and Total Flavonoid Content (TFC) of the methanolic extract of the Cowpea species  

SAMPLE LOCAL NAME BOTANICAL NAME Total Phenolic Content (TPC) 
(mg GAE/g) 

Total Flavonoid Content (TFC) 
(mg QUE/g) 

A Soya Beans Glycine max 39.50 ± 1.96 54.35 ± 8.21 

B Wild Cowpea Vignavexillata 27.60 ± 1.91 23.10 ±10.71 

C Feregede Stenocarpastylosa 15.61 ± 1.106 24.69 ± 1.85 

D White (Big) Vignaunguiculata 48.66 ± 1.76 274.99 ± 41.31 

E Oloyin Vignaunguiculata 94.48 ± 3.16 792.69 ± 45.43 

F White (Small) Vignaunguiculata 1218.46 ± 34.97 234.21 ± 40.45 

G Drum Vignaunguiculata 453.44 ± 9.09 623.90 ± 15.60 

H Kokondo Phaseolus vulgaris 4.06 ± 9.73 8.46 ± 2.22 

 
4. Conclusion 

Considering the composition of soya beans and the 
essential elements in Phaseolus vulgaris, the two cowpeas 
should be considered for food /weaning formulation of 
growing children, especially in the developing world for 

low income families. Farmers should be encouraged to 
cultivate Phaseolus vulgaris which is almost going to 
extinction because of the rich mineral composition. The 
fatty acid composition of these cowpeas showed that, 
apart from being useful in supplying essential fatty acids, 
the indigenous cowpeas fatty acid will find usefulness in 
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cosmetic industries. Their anti oxidants property will 
enhance healthy living by assisting in scavenging free 
radicals in the body. Thus both the indigenous and the 
hybrids are capable as nutrients supplier and enhancer of 
the proper functioning of the body system. 
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