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Abstract Vigna unguiculata (cowpea) is a species
with different varieties available and consumed in
Lagos Nigeria. This study was carried out to
determine and compare the proximate and mineral
composition of two of varieties, brown beans (Olo
oyin) and white beans (big white beans) commonly
sold in Mile 12 market, a local market in Lagos
using standard methods. The result of the proximate
analysis showed that the ash content of the brown
bean variety (4.28 g/100 g) was significantly (p <
0.05) higher than that for the white bean variety
(4.12 g/100 g). The crude protein content of the
white bean variety (28.56 £ 0.16 g/100 g) was
significantly (p<0.05) higher than that of brown
bean (23.62 £ 0.9 g/100 g) variety studied. The
brown beans was significantly (p< 0.05) higher in
potassium (248.53 £ 0.50 mg/kg) than the white
variety (241.12 £ 3.01 mg/kg).The level of calcium
was significantly (p< 0.05) higher in the white bean
variety (217.36 = 4.01 mg/kg) than in the brown
beans (188.35 £ 5.60 mg/kg). In these two varieties
of cowpea studied the low levels of sodium in
conjunction with the high level of potassium could
mean that these legumes could be a good meal for
hypertensive patients. The Ca: P in the two cowpea
varieties studied are both within the range required
to maintain calcium balance within the body. This is
therefore the time to harness other potentials of
these seeds.
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1.0 Introduction

The nutritional value of any food or food materials
can only be established through chemical analysis,

which may involve analysis for proximate, mineral,
toxicant, phytochemical and other constituents
(Eddy and Ekop, 2005; Eddy and Udoh, 2005)
Vigna Unguiculata (L) Walp, commonly known as
cowpea is an edible leguminous plant (Ibrahim et
al., 2017) of the family Fabaceae (Singh et al,
2003). It is cultivated primarily for seed, but also as
a vegetable, cover crop and fodder. It is widely
grown all over the world though it is perceived to
have originated from Africa (Davis et al., 1991).
Nigeria is one of the world’s prime producers of
cowpea (Ogunlade et al., 2014). Cowpea is one of
the most important sources of protein in the diet of
animals and man. It supplies more than half the plant
protein in the diets in many developing countries
(Aliyu and Wachap, 2014). In the absence of
sufficient animal protein, cowpea serves as a major
source of protein in Nigeria. (Alayande et al., 2012).
Cowpea is starch-protein seeds contrary to some
other legumes such as soya beans and groundnuts
which are oil-protein seeds thus giving it a broader
avenue of exploitation than any other legume in
Africa (Alayande et al., 2012). Cowpea is a main
ingredient for many delicacies in various parts of
Nigeria (Henshew et al., 2000; Otitoju ef al., 2015).
Cowpeas are grown widely in savannah regions of
the tropics and sub tropics, especially in western and
central African countries (Alayande et al, 2012),
thus most of the cowpea sold in Mile 12 market,
Lagos are brought in from the Northern part of
country where climatic conditions favour its
cultivation. Mile 12 market is a major food market
in Lagos. Various varieties of cowpea are sold in
Mile 12 market. However, there is usually a
preference for the brown variety commonly called
Olo oyin (Honey beans) due to its unique slightly
sweet taste.

Literature is scanty on comparative studies of
various varieties of beans in Nigeria especially in the
South. However, Alayande et al. (2012) found that
both white and brown beans contain carbohydrate,
protein, fibers and minerals such as calcium,
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magnesium, potassium, sodium, iron, zinc,
manganese and copper. The crude protein was found
to be 15.62 and 17.91% with the brown seeds having
the higher amount. The carbohydrate content
analyzed was found to be 56.80 and 60.57% with the
white seeds having the higher value. The crude lipid
gave the least range which is 2.13 to 2.42%. The
other parameters, moisture content, crude fiber and
total ash contents were 3.56 to 5.08, 13.54 to 14.15
and 4.07 to 4.27%, respectively. However, their
study did not include mineral composition analysis
which are also essential components of nutrient tree
(Margier et al., 2018). In order to compare the
nutritional values of the two varieties of beans,
This study therefore seeks to carry out a comparison
between the proximate and mineral composition of
the Olo oyin and the white beans (commonly called
the big white beans). In other to ascertain if there is
any nutritional advantage between these varieties.
2.0 Materials and Methods

The two varieties (Olo oyin -honey beans and big
white beans) of cowpea seeds were purchased from
Mile 12 market in Lagos and taken to the laboratory
in polyethylene bags. They were handpicked to
remove damaged seeds, dirt and stones. The samples
were ground into fine powder using an electric
blender to ensure homogeneity and kept in an
airtight container for further analysis. All the
reagents used in this study were of analytical grade.
2.1 Proximate analysis

This was carried out according to the procedure of
Association of Official Analytical Chemist
(A.O.A.C., 2003) for the determination of Moisture,
Ash, Crude fibre and Crude protein content. The
carbohydrate was calculated by difference method
(A.0.A.C., 2003) by subtracting the sum (g/100 g
dry matter) of Crude protein, Crude fat, Ash and
Crude fibre from 100 g.

2.2 Mineral analysis

For the mineral analysis, wet digestion of the
samples was employed. Calcium, magnesium, zinc
and iron were determined by atomic absorption
spectrometry while potassium and sodium were
determined by the use of flame photometry
according to the methods of A.O0.A.C (2003).
Phosphorus was determined by vanadomolybdate
colorimeteric method (Ologhobo and Fetuga, 1983).
2.3 Statistical Analysis
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The data collected for each parameter were analyzed
for their central tendencies (mean) using descriptive
statistics, values were expressed as mean + standard
deviation of the observations. To ascertain whether
significant differences existed (p < 0.05) in
parameters between the two varieties Excel
statistical formula T test was employed.

3.0 Results and Discussion

Tables 1 and 2 present, proximate and mineral
compositions of the two varieties of cowpea seeds

Table 1: Proximate Composition of the two
varieties of V. unguiculata studied

Proximate Brown Beans  White Beans
composition

(g/100 g)

Ash 4.28+0.05 4.12+0.03
Moisture 9.79 +£0.03 4.66 +0.08
Crude Protein ~ 23.62 4 0.90 28.56+0.16
Crude Fat 1.20+£0.20 475+0.15
Crude Fibre 6.93 £ 0.00 1.87 £ 0.06
Carbohydrate 54.16 £ 1.10 56.05+0.25
Energy value 326.52+£8.63  381.19+£2.99
(kcal/g)

**Values are means of three determinations * the
respective standard deviations.

Table 2: Mineral Content of the two varieties of
Unguiculate studied

Mineral Brown Beans  White Beans
(mg/kg)

Sodium 25.07£0.20 3.97+0.10
Potassium 248.53 £0.50 241.12 £ 3.01
Calcium 188.35+5.60 217.36 £ 4.01
Phosphorus  152.15 + 1.40 157.09 + 1.63
Magnesium  77.09 + 0.60 78.04 =0.00
Iron 6.78 £ 0.00 8.32+0.01
Zinc 5.92+0.10 4.08+0.20

**Values are means of three determinations * the
respective standard deviations.

From Table 1, it is evident that the honey beans-
Olo oyin (brown beans) had higher values for ash
(4.28 £ 0.05 g/100 g), moisture (9.79 £+ 0.03 g/100
g) and crude fibre (6.93 + 0.00 g/100 g) than the big
white beans (White beans) which had values of 4.12
+ 0.03, 4.66 £ 0.08 and 1.87 = 0.06 g/100 g
respectively for the same parameters. The white
beans however showed higher values for crude
protein (28.56 = 0.16 g/100g), crude fat (4.75 £0.15
g/100 g) carbohydrate (56.05 £ 0.25g/100 g) and
caloric value (381.19 £ 2.99 kcal/g) than the brown
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beans which had values of 23.62 £ 0.90 g/100 g,
1.20 = 0.20 g/100 g, 54.16 = 1.10 g/100 g, and
326.52 +8.63 kcal/g respectively for the same
parameters.

The ash content of the brown bean variety (4.28
g/100 g) was significantly (p <0.05) higher than that
for the white bean variety (4.12 g/100g), both values
were however within the range of values reported by
Alayande et al. (2012) which were between 4.24 and
4.07 g/100g .Famata et al.2012 carried out a similar
study on different varieties of V.unguiculata and
reported values ranging between 1.93 and 3.97 %.
The results show that V.unguiculata is low in ash
content. The two varieties of beans studied showed
a moisture content ranging from 9.79 £ 0.03 g/100 g
for the brown variety to 4.66 £ 0.08 g/100 g for the
white beans. There was nevertheless no significant
difference (p < 0.05) in the moisture content of the
two varieties. The moisture content for the two
varieties was lower than the range 11.50 to 14.50 %
reported by Otitoju et al. (2015) for four varieties of
V. unguiculata but in agreement with the results of
Owolabi et al. (2012) 6.80 to 9.10 % and Alayande
et al. (2012) 3.56 to 5.08 %. Having moisture
content as low as observed in this study is an
advantage because it ensures a long shelf life for
these cowpea varieties. The crude protein content of
the white bean variety (28.56 + 0.16 g/ 100 g) was
significantly (p<0.05) higher than that of brown
bean (23.62 + 0.9 g/100 g) variety studied. Olopade
et al. (2017) obtained a similar result for crude
protein content (23.48 %) of the brown variety olo-
oyin. The values were however found to be higher
than the values (between 15.62 and 17.91 %)
reported by Alayande et al. (2012) but also in
agreement with the report of Otitoju et al. (2015)
whose values ranged between 21.02 and 26.90 %.
Having the values recorded in this study as the crude
protein content, substantiates the claim that cowpea
is a good source plant protein and is used as the main
source of protein especially among low income
earners where animal protein is an unaffordable
luxury(Santos and Boiteux 2013;Animasaun et
al.2015; Elhardallou et al.,2015. There was no
significant difference (p < 0.05) between the crude
fat content of the white beans (4.75 + 0.15 g/100 g)
and the brown beans (1.20 + 0.20 g/100 g). These
values are also within the range reported by other
researchers. Olopade et al (2017) reported a value of
1.86 % for Olo-oyin, Otitoju et al. (2015) in their
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report recorded values ranging from 2.96 to 3.25 %.
All these value show that cowpea cannot be
considered as an oil seed. Seeds are considered as
oil seeds when their oil yield is greater than 17%
(Adaramola et al., 2016) thus cowpea is not an oil
seed and therefore not suitable and economical for
commercial production. The brown bean variety had
a higher fibre content (6.93 &+ 0.00 g/100 g) than the
white bean variety (1.87 £ 0.06 g/100 g) although
the difference was not statistically (p< 0.05)
significant. The values were in agreement with the
range of values reported by Otitoju et al. (2015)
(3.77 to 7.01 %) and Owolabi et al. (2012) 3.46 to
4.88 % in their separate studies of different varieties
of cowpea. However, the results of this study
disagree with those of Alayande et al. (2012) who
reported values of 13.54 and 14.15 % for brown and
white beans respectively. The differences may be
attributed to the differences in the methods of
analysis employed. Based on the level of crude fibre
obtained in this study, these two varieties of cowpea
will not be considered as good sources of dietary
fibre. The white bean variety had a significantly (p
<0.05) higher carbohydrate content (56.05 = 0.25 g/
100 g) than the brown bean variety (54.16 £ 1.10 g
/100 g). These results were within the range of the
report of Otitoju et al. (2015) who recorded values
45.66 to 55.74 % for different varieties of cowpea.
With a value of 381.19 kcal/g, the white bean variety
is significantly (p< 0.05) higher in energy value than
the brown bean variety (326.52 £8.63 kcal/g). The
energy value of food can be estimated from the level
of crude protein, carbohydrate and crude fat present
by multiplying the constituents by the factor, 4, 4
and 9 respectively. It can therefore be deduced that
these two varieties of cowpea have high energy
value.

Table 2 shows the level of some mineral elements
present in the two varieties of V. umguiculata
studied. From the table, potassium was found to be
the element with the highest presence in the two
varieties of beans studied having values of 248.53 +
0.50 mg/kg and 241.12 + 3.01 mg/kg in the brown
and white bean variety respectively. Among the
macro elements, sodium had the lowest value in
both varieties with values of 25.07 £ 0.20mg/kg and
3.97 £ 0.10 mg/kg in the brown and white bean
varieties respectively. Zinc level for the brown bean
variety was 5.92 £+ 0.10 mg/kg while the white bean
variety had 4.08 = 0.20 mg/kg.
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Minerals are inorganic nutrients, ordinarily needed
in small quantities from less than 1 to 2500 mg per
day, depending on the mineral (Soetan et a/ 2010).
The two cowpea varieties studied have been shown
to be rich in some of these minerals. The brown
beans were significantly (p< 0.05) higher in
potassium (248.53 £ 0.50 mg/kg) than the white
variety (241.12 £ 3.01mg/kg). This trend is in
agreement with the study of Alayande ef al. (2012).
This study and other literatures (Alayande et
al.2012; Famata et al.2013; Inobeme et al.2014)
have shown that cowpea is rich in potassium. The
brown beans had a higher sodium level (25.07 + 0.20
mg/kg) than the white beans (3.97 £ 0.10 mg/kg).
These values are in agreement with those of
Osunbitan et al. (2016) who reported values
between 5.73- 23.70 mg/kg for varieties of bean
flour. Potassium and sodium are essential for life.
Excess sodium blunts the ability of blood vessels to
relax and contract with ease, and may also
overstimulate the growth of heart tissue (HHP,
2009). Molecular pumps that pull potassium into
cells push sodium out of the cell (HHP, 2009), in this
way, potassium helps to lower blood pressure by
balancing out the negative effects of salt
(BPA,2008). In these two varieties of cowpea
studied the low level of sodium in conjunction with
the high level of potassium could mean that these
legumes could be a good meal for hypertensive
patients. The level of calcium was significantly (p<
0.05) higher in the white bean variety (217.36 +4.01
mg/kg) than in the brown beans (188.35 £ 5.60
mg/kg).Phosphorus was also significantly higher (p
< 0.05) in the white bean variety (157.09 = 1.63
mg/kg) than in the brown bean variety (152.15 +
1.40 mg/kg). Humans and other vertebrates require
large amounts of calcium for production and repair
of bone and normal function of nerves and muscles
while phosphorus is an important constituent of
adenosine triphosphate (ATP) and nucleic acid and
1s also essential for acid-base balance, bone and
tooth formation (Soetan et al. 2010). Calcium:
Phosphorus ratio (Ca: P) may be an important
determinant of calcium absorption and retention
because of the regulatory mechanisms, which
control calcium and phosphorus homeostasis within
the body (Bass & Chan, 2006). Animal studies have
shown that low Ca: P diets cause low bone densities
(Sax, 2001). Common practice is to have a Ca: P
molar ratio between 1:1 and 2:1 (Koletzko et al.,
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2005). This therefore implies that the Ca: P in the
two cowpea varieties studied are both within the
range required to maintain calcium balance within
the body. Magnesium, zinc and iron are important
co-factors found in the structure of certain enzymes
and are indispensable in numerous biochemical
pathways (Soetan et al., 2010). There was no
significant difference (p < 0.05) between the levels
of magnesium in both varieties (77.09 + 0.60 mg/kg
for brown beans and 78.04 + 0.00 mg/kg for white
beans) of cowpea. There was also no significant
difference (p< 0.05) between the levels of iron in
both varieties of cowpea (6.78 + 0.00 mg/kg for the
brown variety and 8.32 + 0.01 mg/kg for the white
variety).However the level of zinc was significantly
higher in the brown beans (5.92 + 0.10 mg/kg) than
in the white variety (4.08 + 0.20 mg/kg).This
finding is in agreement with the report of Alayande
et al. (2012) who also reported a higher level of zinc
in the brown beans than the white beans they
studied.

4.0 Conclusion

The proximate and mineral composition of two
varieties of beans (commonly called Olo oyin and
big white) sold in Mile 12 market in Lagos state
have been studied. The Olo oyin which is the brown
bean variety studied was shown to have a
significantly (p< 0.05) higher ash content, potassium
and sodium content than the white variety (big
white).

Conversely, the white bean variety was found to be
significantly (p<0.05) higher in crude protein,
carbohydrate content and energy value than the
brown bean variety. The white bean variety was also
found to be significantly (p < 0.05) richer in
calcium, phosphorus and zinc than the brown bean
variety.

However, there were no significant (p < 0.05)
differences in the crude fibre and crude fat content
as well as the levels of magnesium and iron in the
two varieties. Therefore, though the brown bean
variety is more appealing to taste, the white bean
variety has higher nutrient contents.
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