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Abstract

This study was to analyze and compare the
nutritional contents of African yam bean
pudding and Bambara nut pudding. Many
important crop plants native to Africa with
the potential to alleviate and reduce food
insecurity in the continent are severally
neglected, unimproved and under-utilized. It
is of great importance to examine the
toxic and anti-

nutrient, substance,

physiological substance composition of
locally available foods in a community or
country. The result of the proximate analysis
showed that BNP had higher moisture
content, crude fat, and protein compared to
AYBP, and its statistically not significant P >
0.05, BNP showed a significantly higher
carbohydrate compared to AYBP P< 0.05.
The ash and fiber content of AYBP was
shown to be statistically higher than that of
BNP with P< 0.05. The result of the vitamin

analysis showed that AYBP had significantly
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higher vitamin C compared with BNP, and
vitamin A though not significant. The
vitamin E content of both puddings was
shown to be equal. The outcome of the
analysis showed that AYBP is rich in fiber
and low in carbohydrates as such could be a
meal for diabetic patients. The vitamins
contained in AYBP make it a requirement for
school children and could be a source of a
cheap source of vitamins to the rural and low-
income earners in our society. AYBP has
longer shelf life compared with the BNP

because of its low moisture content.

Keywords: African yam bean, Bambara

nut, Pudding, Proximate, and Vitamins.

Introduction

The alarming increase in the world's
population has a direct effect on food security
and sustainability which has increased the

demands for food production to feed the
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teeming human population (Abdulkareem et
al.,, 2015). Although science has made
enormous strides in improving the world's
ability to feed itself over the past decades, a
large proportion of the world's population is
still suffering from hunger and malnutrition.
Nearly 800 million people in the developing
have eat

world do not

(Abdulkareem et al., 2015). Many important

enough to

crop plants native to Africa with the potential
to alleviate and reduce food insecurity in the
continent  are  severally  neglected,
unimproved and under-utilized. It is of great
importance to examine the nutrient, toxic
substance, anti-physiological  substance
composition, and organoleptic properties of
locally available foods in a community or
country. Knowledge and use of locally
available foods can help ameliorate
malnutrition. Some of the problems faced
with planning therapeutic diets with local
food are limited information on their nutrient
composition
Nutrition (SCN), 2006). It has been proposed

that the fight against

(Standing Committee on
malnutrition in
developing countries should be on the use of
mixtures of tubers, cereals, and legumes
indigenous to them (Nnam and Obiakor,
2003). The surge of urbanization has made
people forget their traditional foods and focus

more on convenient foods which are mostly
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nutritionally inadequate and expensive. The
most dietary deficit is protein and this was
attributed to the high cost of animal protein
(SCN, 2006).

complement each other if well chosen and

Vegetable proteins
will have a nutritive value as good as animal
protein (Nnam and Obiakor, 2003). Nutrition
has been at the forefront as a major
modifiable determinant of chronic diseases,
with  scientific  evidence increasingly
supporting the view that alterations in diet
have strong effects (both positive and
negative) on health throughout life. Dietary
adjustments may not only influence a
person's health but may determine whether or
not an individual will develop such diseases
as diabetes, obesity, hypertension, certain
cancer, and cardiovascular disease much later
in life (WHO/FAO, 2003). The rapid change
in disease pattern had occurred as a result of
shifts in diet and lifestyle. The urban-based
Nigerian is shifting from exercise, and
intense agrarian life to a more sedentary
urban life, with resultant obesity, diabetes,
and hypertension. Cheap imported foods,
global markets, and socio-cultural changes
are placing African traditional diets at
distinct disadvantages. Indigenous diets are
refined

being with

carbohydrate fast foods (Emile et al. 2006).

replaced more

In tackling the multiple problems of food
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insecurity, nutrition transition, and the double
burden of diseases, it is essential to mobilize
and employ indigenous foods like legumes as
part of the solution (SCN, 2006). This is
because several studies have reported
immense nutritional and health-protecting
properties of African indigenous foods such
as legumes (Okeke et al. 2009). African yam
bean (AYB) is a herbaceous leguminous
plant occurring throughout tropical Africa
(United States Department of Agriculture
(USDA), 2007). It is grown as a minor crop
in association with yam and cassava. AYB
serves as a security crop; it has the potential
to meet year-round protein requirements if
grown on a large scale. Previous work done
on the AYB seeds showed that the dry matter
is approximately (90.50%), which comprises
protein (24-28%), fat (1.5- 2.0%), total
carbohydrate (74.10%), fiber (5.2-5.7%) and
ash (2.80-3.20) (Frank et al., 2016; Nwokeke
et al., 2013; Osuagwu and Nwofia, 2014;
Olisa et al., 2010). The amino acid content of
the protein depicted a similar value to that of
soya bean but richer and higher in histidine
and iso-leucine (Frank et al., 2016; Nwokeke
et al., 2013; Osuagwu and Nwofia, 2014;
Olisa et al., 2010). The energy content of the
seeds per 100 g dry matter was reported to be
1.640 kJ. It was reported that the seeds can be

eaten without harm, are non-toxic to humans,
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suitable for consumption but must be soaked
in water for about 12 h before being cooked
or processed (Olasoji etal., 2011; Ajayi etal.,
2010). It has a higher water absorption
capacity when compared to cowpea
(Achinewhu and Akah, 2003). The potential
role of AYB in the management of many
aging
diseases has been reported (Enwere, 1998).

and chronic noncommunicable
African yam bean (Sphenostylis stenocarpa)
pudding is known and called different names
by different tribes in Nigeria, some of the
names are Igba- Azama, Igba- ljiriji, igba-
Azam, and igba-Uzaaki in Igbo. Bambara
nuts "Okpa" is a well-cherished food,
especially among the inhabitants of the
eastern part of Nigeria. However, it is derived
from Bambara nuts. Bambara nut (vigna
Subterranean) belongs to the plantea of the
family of fabaceae and subfamily of
fabiodea. It is a legume, indigenous to
Africa.

extensively in Nigeria (Enwere, 1998) but it

tropical Bambara is grown
is one of the lesser utilized legumes in

Nigeria.

Nutritional analysis and comparison is an
indispensable working tool for nutritionists in
the country for dietary counseling and the
planning of therapeutic diets. Although, these
traditional dishes are available, affordable,

and accessible, though lack of information on
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their nutritional contents has made their
incorporation into meal planning and dietary
advice for the prevention and management of
chronic diseases (such as diabetes) a very
challenging  task
nutritionists (Davidson 1972).

for dieticians and

This study aimed to analyze and compare the
nutritional contents of African yam bean

pudding and Bambara nut pudding.
Materials and Methods

Materials: The African Yam Bean pudding
(AYBP) and Bambara Nut pudding (BNP)
were prepared by a vendor at Afor
Awkunanaw market, Garriki Awkunanaw,
Enugu South LGA. Enugu State, Nigeria. It
was transferred to the Biochemical
Laboratory of the Renaissance University
Ugbawka Enugu State Nigeria for nutritional

analysis.
Method

Moisture contents: This was done by the
gravimetric method described by the AOAC
(1995). A measured weight of the sample (5.0
g) was weighed into a previously weighed
crucible. The sample in the crucible was dried
in the oven at 105°C for 3 h. It was cooled in
a desiccator and weighed. It was then
returned to the oven for further drying.

Drying, cooling, and weighing was done
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repeatedly at hourly intervals until there were
no further diminutions in the weight (that is,
constant weight was obtained). The weight of
moisture lost was calculated and expressed as
a percentage of the weight of the sample
analyzed. It was given by the expression
below: W2- W3 + 5 x 100

Where:
Wl = Weight of empty moisture
crucible
w2 = Weight of empty crucible +

Sample before drying

W3 =

dried to constant weight

Weight of crucible + Sample

Crud protein: This was done by Kjeldahl
method described by Chang (2003). The total
nitrogen was determined and multiplied with
a factor 6.25 to obtain protein content. The
sample (0.5 g) was mixed with 10 mL of
concentrated H2SO4 in the digestion flask. A
tablet of selenium catalyst was added to it
before it was heated under a fume cupboard
until a clear solution was obtained (the
digest). The digest was diluted to 100 mL in
a volumetric flask and used for the analysis.
The 10 mL of the digest was mixed with an
equal volume of 45% NaOH solution in a
Kjeldahl distillation apparatus. The mixture
was distilled into 10 mL of 40% boric acid
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containing 3 drops of mixed indicator (bromo
cressol green/methyl red). A total of 50 mL
of distillates was collected and titrated
against 0.02 N EDTA from green to a deep
red endpoint. A reagent blank was also
digested, distilled and titrated. The nitrogen
content and hence the protein content were

calculated using the formula below:

1 mL of 1 N H2SO4 = 14 mg, Protein (%) =
N2 (%) x6.25

wW = Weight of sample (0.5 g)

N = Normality of titrant (0.02 N
H2S04)

Vit = Total digest volume (100 mL)
Va = Volume of digest analyzed
(10 mL)

T = Sample titre value

B = Blank titre value

Total ash content: This was done by the
furnaces incineration gravimetric method
described by James (1995) and AOAC
(1995). Accurately 5.0 g of the processed
sample was measured into a previously
weighed porcelain crucible. The sample was
burnt to ashes in a muffle furnace at 550°C.
When it has become completely ashed, it was
cooled in a desiccator and weighed. The

weight of ash obtained was determined by
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difference and calculated as a percentage of
the weight of the sample analyzed thus: W2-
W3/5 x 100

Where:

Wil = Weight (g) of empty crucible
w2 = Weight of crucible + sample
W3 = Weight of Crucible + Ash

Crude fibre: Crude fibre was determined by
the method of James (1995). The sample (5.0
g) processed sample was boiled in 150 mL of
1.25% H2SO04 solution for 30 min under
reflux. The boiled sample was washed in
several portions of hot water using a two-fold
cloth to trap the particles. It was returned to
the flask and boiled again in 150 mL of
1.25% NaOH for another 30 min under the
same condition. After washing in several
portions of hot water the sample was allowed
to drain dry before being transferred
quantitatively to a weighed crucible where it
was dried in the oven at 105°C to a constant
weight. It was thereafter taken to a muffle
furnace where it was burnt, only ash was left
of it. The weight of the fibre was determined
by difference and calculated as a percentage
of the weight of the sample analyzed thus:

W2- W3/5 x 100

Where:
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W1

Weight of crucible

W2

after washing, boiling and drying

Weight of crucible + sample

W3 =
of ash

Weight of crucible + sample

Crude Fat: This was determined by solvent
extraction gravimetric method described by
Kirk and Sawyer (1980). Five grams of the
sample were wrapped in porous paper
(Whatman filter paper) and put in a thimble.
The thimble was put in a soxhlet reflux flask
and mounted into a weighted extraction flask
containing 200 mL of petroleum ether. The
upper of the reflux flask was connected to a
water condenser. The solvent (petroleum
ether) was heated, boiled vaporized and
condensed into the reflux flask filled. Soon
the sample in the thimble was covered with
the solvent until the reflux flask filled up and
siphoned over, carrying its oil extract down
to the boiling flask. This process was allowed
to go on repeatedly for 4 h before the defatted
sample was removed, the solvent recovered
and the oil extract was left in the flask. The
flask (containing the oil extract) was dried in
the oven at 60°C for 30 min to remove any
residual solvent. It was cooled in a desiccator
and weighed. The weight of oil (fat) extract

was determined by difference and calculated
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as a percentage of the weight of the sample
analyzed thus: W2- W1/ 5x100

Where:

Wl = Weight (g) of empty
extraction flask

w2 = Weight of flask+oil (fat)
extract

Carbohydrate content: This was determined
by difference. The determined percentages of
protein, fat, crude fibre and moisture were

summed up and subtracted from 100%.

Vitamin A Determination: This is
determined as described by (AOAC, 1995).
One gram of the material is mixed with 20mls
of petroleum ether in a beaker for 5mins and
filtered, the filtrate was evaporated to
dryness. Thereafter 0.2ml chloroform and
acetic anhydride (1:1) were added to dissolve
it and letter 2ml (trichloroacetic acid and
chloroform in the ratio of 1:1) were added.
The absorbance of the resultant solution will

be measured within 15mins at 620nm.

The calculation was done using the standard
calibration graph, stating the graph equation
as; y=0.112x + 0.014.

Vitamin E Determination: This is

determined as described by (AOAC, 1995).
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One gram of the sample was weighed into a
100ml flask and 10ml of absolute alcohol
(ethanol) was added, 20ml of 1M alcoholic
sulphuric acid was added and reflux for
45mins cooled in a reflux condenser (for oil)
10mls of the clear solution were pipetted into
a test tube and heated in a water bath at 90°c
for 30mins and allowed to cool. A standard
and blank were prepared and the absorbance

was read at 470nm.

The calculation was done using the standard
calibration graph, stating the graph equation
as; Y =0.027X +0.003

Vitamin C Determination

Vitamin C was determined using the
titratable method (AOAC, 1995).

0.3gram of the plant sample was weighed and
10mls of extracting solvent (metal sulfuric
acid and acetic acid) in the ratio of 2:1, were
added and centrifuged for 10mins at
3000rpm, the supernatant was made up to
10ml with the extracting solvent, thereafter
two (2ml) of the filtrate were titrated with
dyes solutions to a pink color that lasts for at
least 30seconds. And the titer value was

noted.

The calculation was done using the standard

Ascorbic Acid content formular

CxV xdfi\w.T
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C = concentration of the ascorbic acid
(0.5mg/g)

V = volume of the sample used (20mls)
DF = dilution factor (1)

W.T = weight of the sample (3 grams)

Statistical analysis

Statistical Package for Social Sciences
(SPSS) computer software version 20 was
used to analyze the data. Means and standard
deviation were calculated where appropriate.
Analysis of variance (ANOVA) was used to
determine the treatment that was different

from others in the various parameters tested.
Results

Table 1: Result of the analysis of the
comparative proximate composition of
AYBP and BNP

Parameter AFBP BNP Variance
Moisture 18 22 0.063
Ash 21 18 0.049*
Fiber 14 4 0.036*
Crude fat 10 14 0.105
Protein 8 9 0.137

Carbohydrate 29 33 0.041*

* Significant at P < 0.05; Key: AFBP
(African yam bean pudding), BNP (Bambara
nut pudding).
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The result of the proximate analysis showed
that BNP had higher moisture content, crude
fat and protein compared to AYBP and its
statistically not significant P > 0.05, BNP
showed a significantly higher carbohydrate
compared to AYBP P< 0.05. The ash and
fiber content of AYBP was shown to be
statistically higher than that of BNP with P<
0.05.

Table2: The Result of the Vitamins A, C and
E

Vitamins AYBP  BNP Variance
Vit. A 2.73 1.42  0.052
Vit. C 1.33 1.17  0.041*
Vit. E 6.38 6.38 1

* Significant at P < 0.05

The result of the vitamin analysis showed that
AYBP had significant higher vitamins C
compared with BNP, and vitamin A though
not significant. The vitamin E content of the

both pudding was shown to be equal.
Discussion

Malnutrition is widespread in the entire

country and rural areas are especially

vulnerable to chronic food shortages,
malnutrition, unbalanced nutrition, erratic
food supply, poor quality foods, high food
costs, and even a total lack of food. African

yam bean pudding and Bambara nut pudding
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have been a source of succor to most rural
dwellers. An attempt to compare the
nutritional constituents of both puddings in
other to make recommendation becomes
inevitable. The moisture content of AYBP
was shown to be lower than that of BNP
Table 4.1. This moisture concentration is
lower than that obtained from the analysis
done by Adumanya et al (2012) on BNP. The
moisture content of this study also was lower
than that obtained by China et al (2019). The
variance in the moisture content of both
puddings is a function of the amount of water
added during the pudding preparation. Food
needs to be preserved and avoid microbial
growth, and the moisture content and water
activity must be kept below approximately
10% and 0.60-0.65, respectively (Mercer,
2008), depending on the type of food. AYBP
was shown to have a longer shelf life
compared to BNP because the degree of
moisture in food determines the shelf life of
the food.

The ash content is the function of the mineral
elements present. The result of the analysis
showed that AYBP had higher ash content
compared to BNP Table 4.1. The ash content
of BNP was shown to be higher than that
obtained by Adumanya et al on BNP
(Ademuanya et al. 2012). The ash content of
other pudding mixtures of Maize flour and
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AYB flour pudding was shown to be lower
than that of this study (Anosike et al. 2019).
Most of the minerals in human diets come
from eating animals and plants or from
drinking water (Corvallis, 2016). A total
mineral in food is referred to as ash (Awuchi,
2019). The high content of ash in AYBP
inferred that it contains a large number of
minerals that can help in ameliorating
micronutrient deficiencies in the rural regions
of Africa and can be given to children as
snacks.

Dietary fiber is the edible parts of plants or
analogous carbohydrates that are resistant to
digestion and absorption in the human small
intestine (Park et al. 2011). The result of the
analysis showed that AYBP had higher fiber
content compared with BNP Table 4.1. The
fiber content of BNP was shown to be the
same as that obtained by Adumuanya et al
(2012). The dietary fiber in AYBP was
shown to be higher than the mixture of
African yam bean and maize pudding
(Anosike et al. 2019). Dietary fibers function
in the body to slow down the rate of glucose
absorption into the blood. Dietary fiber is
also believed to be a key component of a
healthy diet as recommended by several
nutritional guidelines (Lichtenstein et al.
2006). Therefore a high intake of fibers is

associated with a reduced risk of several
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chronic diseases, including cardiovascular
diseases (CVDs), cancer, type 2 diabetes, and
obesity (Anderson et al 2009). Experiments
in animal models indicate that dietary fiber
with  lower

intake is associated

concentrations  of inflammatory  and
oxidative stress markers (Miller et al. 2016),
which, in turn, are associated with several
health outcomes including several cancers
and CVD (Madeddu et al. 2014). The costs of
managing these ailments are high, especially
in Africa therefore AYBP can be a dietary

supplement against these diseases.

Dietary fats are secondary plant products that

yield more energy per gram than
carbohydrates. BNP was shown to have
higher fat content compared with AYBP
Table 4.1. The olil

attributed to the quantity of oil added to the

obtained could be

flour during pudding preparation. China et al
observed a low-fat content compared with
this study (China et al. 2019). The lower oil
content of AYBP could be a result of cooking
because it is wrapped with plant leaves that
are permeable and so allow oil to leak into the
cooking water. Fat content usually plays a
role in the shelf life stability of food products
because of the rancidity of oil. BNP will
supply the needed energy and the fat-soluble
vitamins that are needed compared with
AYBP.
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Proteins are important in the body for the
repair of warned out tissues, hormones,
enzymes and blood plasma production. BNP
had higher protein compared with AYBP.
BNP had been reported to contain high
Protein (Adumanya et al. 2012). Anosike et
al reported an increase in the protein content
of maize pudding when mixed with AYB
(Anosike et al. 2019). The quantity and
quality of protein consumed and the timing of
protein intake throughout the day all play a
role in determining the health benefits of
dietary protein. The primary role of protein in
the diet is to provide amino acids required for
the synthesis of new proteins. Humans rely
on dietary protein to provide the nine
essential amino acids, which cannot be
synthesized in the body. Protein intake
greater than the dietary recommendations
may prevent sarcopenia (Morais et al. 2006),
help maintain energy balance (Wilson et al.
2002), health
cardiovascular function, and aid in wound
healing (Stratton et al. 2005). Both AYBP
and BNP will supply the protein needed for
the

improve  bone and

low-income populations in rural
community. The protein content obtained
from this study compares well with the study
of Ogundele et al. (2015) who reported a
protein content of 4.40-11.60% for moi-moi

made from cowpea and soybean flour blends.
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It is also close to the study of Agbara et al.
(2018) 4.72-10.32%for
differently processed moi-moi samples.

who  reported

Carbohydrates in plants are the by-products
of photosynthesis. They are the major source
of energy for the red cells and the brain. The
BNP had higher
compared with AYBP. The studies carried
out have shown that AYBP is
carbohydrates (Anosike et al. 2019). The
Carbohydrate content of BNP in this study is

carbohydrate content

low in

higher than that obtained by Adumanya et al.
(2012) and that of moi-moi (China et al.
2019). These differences in the carbohydrate
could be due to the variation in recipes used.
High carbohydrate in diets is an advantage as
it provides the energy needed to do work (ljeh
et al. 2010). However, low carbohydrate
content diets are also of advantage for
that low

diabetic patients need very

carbohydrate content in their diets.

There are significant differences in Vitamin
C between AYBP compared to BNP.
Legumes contain a high amount of vitamins.
The Vitamin of this study was lower than that
obtained by raw AYB (Oladejo et al. 2020).
Vitamin C is antioxidant which are required
by school children and adults for collagen
synthesis. AYBP which is a traditional food
could be given to school children to enhance
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malnutrition due to tissue and brain

development.

Vitamin A contents of AYBP are high
compared to BNP. This observation was in
accord with that observed by Oladejo et al
(2020). Vitamin A is required for the immune
system and is supplied majorly from the diet.
The high-fat content of BNP helps in the
assimilation of Vitamin A. the low
concentration of vitamin A in this study

maybe be a result of heating.

the vitamin E content of BNP and AYBP are
the same. This concentration is at variance
from other studies, though the recipes that are
used for the preparation such as palm oil
could have contributed to the value of the
Vitamin E in the pudding.

Conclusion: The comparative analysis of the
AYBP and BNP was necessary because
AYBP are underutilized and their nutritional
contents were not known to the public, unlike
the BNP. The outcome of the analysis
showed that AYBP is rich in fiber and low in
carbohydrates as such could be a meal for
diabetic patients. The vitamins contained in
AYBP make it a requirement for school
children and could be a source of a cheap
source of vitamins to the rural and low-

income earners in our society. AYBP has
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longer shelf life compared with the BNP

because of its low moisture content.
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Appendices

Appendix 3: Wrapped Bambara nut Pudding.

Appendix 1: Wrapped African Yam Bean
Pudding.

Appendix 2: Unwrapped African Yam Bean Appendix 4: Unwrapped Bambara nut
Pudding. pudding.
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