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Abstract

Keywords: “Akara” cowpea/maize flour; In-vitro protein digestibility

Phytic acid content, in-vitro protein digestibility and proximate properties of “Akora” prepared from cowpea/maize flour blends in the ratio of CM 100:0, CM
70:30 and CM 60:40 were evaluated. The phytic acid content of the “Akara” increased from 4.55% to 6.6% as the level of maize substitution increased from
0% to 40% whereas the in-vitro protein digestibility of the Akara” decreased from 65.9% to 58.5% as the level of maize substitution increases from 0% to 40%.

Introduction

In the Sub-Sahara region of the tropics, protein deficiency in
diets is common and is usually associated with deficiencies in calories
leading to epidemic protein malnutrition with its attendant health
consequences particularly in children and the elderly; the most
vulnerable from the low income groups who constitute the bulk of
the population. Low protein intake is attributed to the increasing
high cost of animal source and also inadequate utilization of most
plant protein sources, but to depend on cereals and legumes which
are cheaper than animal products [1].

Cereals are widely cultivated and consumed crops on a global
basis and are the major sources of energy and protein in the diets of
some people. The same applies to legumes. A combination of cereal
and legumes of which akara is made will compensate the limiting
amino acid in the plant food, for the populace.

Plant foods have been reported to contain a large number of
naturally occurring toxic components that have diverse effects on
man [2]. Legumes contain anti-nutritional factors which hinder
the efficient utilization, absorption or digestibility of nutrients. The
digestibility of proteins is a crucial factor in protein evaluation.

Whileaminoacids profileisimportantin evaluating the nutritional
quality of a protein, digestibility is most important determinant of the
quality of a protein source [3]. Since the digestibility of protein is a
crucial factor in protein evaluation. This study evaluated the in-vitro
protein digestibility and phytate content of akara preparation from
cowpea/maize flour blends.

Materials and Methods
Materials

Cowpea (Vigna unguiculata) and white maize (Zea mays) are
purchased from a local market in Port Harcourt. All reagent used
were of analytical grade. Pepsin and pancreatic enzymes were
obtained from sigma chemical Co. (St. Louis MO, USA).

Methods

Preparation of flour samples: The procedure described by Odum
et al. was used for the preparation of the cowpea and maize flour [4].
Whole-seed samples (1 kg each of cowpea and maize were sorted,
cleared and separately soaked at room temperature (28 + 1°C) in tap
water at a bean to grain ration of 1:5 for 12 hours. Manually dehulled
presoaked cowpea and maize grains separately autoclaved at 121°C,
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1.05 kg CM2 for 15 minutes were oven dried at 60°C for 24 hours in a
hot air fan oven (model QUB), 305010G Gallenkamp, UK).

These were then ground separately using a Laboratory Mil
(Numez Pep Grinding Mill, India and sifted through a 300 pm sieve
(model BS 410, Endcotts Ltd, UK) obtain cowpea and maize flour.

Preparation of flour blends: The preparation of the flour blends
involves replacement of part of the cowpea flour (CF) with 0% (CM
100:0), 30% (CM 70:30) and 40% (CM 60:40) Maize Flour (MF) by
gradual mixing of MF into CF in a mixing bowl using a wooden
spatula.

Preparation of akara: A modified receipt of Mc waters, Ngoddy
et al. and the procedures outlined by Giami et al. were used for the
akara preparation as shown in table 1 [5,6].

Two hundred grams of the flour blends and the control (A-C)
were each mixed with 170 ml of warm water at 45°C in a mixing
bowl using a wooden spatula to form a smooth paste. The onions and
pepper were ground together using a Phillip electric blend (model
NR 2817/A, Mexico); salt was added to the paste and whipped for 2
minutes in a Kenwood blender (Model A 907d) at a speed of 500 rpm
to incorporate air.

Portions (12 + 1 g) of the whipped pastes were scoped and fried in
1 liter of refined vegetable oil (King’s Brand, bevon Ind. Singapore) at
185-190°C for 4 minutes to yield akara balls.

The fried akara balls were cooled and oven dried at 50°C and
used for proximate, phytic acid determination and in-vitro protein
digestibility.

Proximate analysis of akara samples

Moisture (method 14.004), total ash (method 14.006), crude
fiber (method 7.070), ether extract (method 7.062) and crude protein
(method 2.057) were determined according to AOAC procedures.
The factors N x 6.25 was used for conversion of nitrogen to crude
protein. Carbohydrate content was calculated by difference. Energy
values of akara were calculated by applying the “At water” factors
of 4.1, 9.1 and 3.75 approximately for each grain of protein, fat and
carbohydrates respectively.

Phytic acid determination

A combination of two methods was used for the phytic acid
determination using 11 + 0.01 g of akara and moin-moin samples.
The extraction and precitation of phytic acid were done according
to the method of Wheeker and Ferrel; Iron in the precipitate was
measured by procedure 14.013 of the AOAC A 4:6 Fe/P molecular
ratio was used to calculate phytic acid content as expressed as mg
phytic acid per 100g of akara or moin-moin [7,8].

Table 1: Akara recipe.

Ingredients Amount
Cowpea/Maize flour blend 2009
Red pepper 209
Onion 20g
Salt 39
Water 170 ml
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In-vitro Protein Digestibility Determination

In-vitro protein digestibility of akara samples was determined
by the procedure outlined by Sanders et al. as modified by Monsor
and Yusuf to assess protein digestibility (in-vitro) of akara and moin-
moin using double enzyme porcine pepsin powder (p 7000) and
pancreatin (1500) obtained from sigma chemical Co. (St Louis, MO,
USA) [9,10].

The nitrogen content of the samples was determined by Kjeldah
method [8]. Protein digestibility was calculated using the following
equation

digestible protein 100

Protein digestibility(%) = —— x—
& %) Total protien 1

Phytic acid determination

Phytic acid was analyzed by the method of Wheeler and Ferrel
using 1 + 0.01 g of test akara samples; the iron in the precipitate was
measured using the procedure 14.013 in AOAC A 4:6 Feb/p molecular
ratio was used to calculate phytic acid content (%) [7,8].

In-vitro protein digestibility determination

In-vitro protein digestibility of akara samples was determined by
the method of Sanders et al. as modified by Monsor and Yusuf, using
double enzymes of pepsin and pancretin (P1500) [9,10]. The enzymes
porcine pepsin powder (P7000) and pancretin (P1500) were obtained
from sigma chemical Co (St. Louis M.O. U.S.A). The nitrogen content
of the test akara sample (200, 0.1 mg) and of the indigestible residue
were determined by the kjeldahl method AOAC.

Protein digestibility was calculated as follows

Protein digestibility(%) = S8estible protein
Total protien

Statistical analysis

All experimental and analysis were carried out in triplicates and
the means of variance (ANOVA) using a general linear model. Ducan
multiple range tests were used to separate means where significant
existed.

Result and Discussion
Proximate composition

The data on the proximate composition of “akara” prepared from
cowpea/maize flour blends is presented in table 2. In the “akara”
samples, the crude protein decreased from 21% to 19% as the level

Table 2: Proximate composition of “Akara” from cowpea/maize flour blends.

“Akara” . Crude | Ether Crude Total Carbohydrate Energy value
Moisture ) ) .
samples % protein | extract| fiber | Ash (by by calculation
Code ? % % % % | difference) % (K..)
A 35.70° | 20.82° | 21.512 | 1.45° 1.40° 19.12¢ 357.10°
B 33.59° | 18.01° | 19.72° | 1.45¢ 1.72¢ 25.51° 352.90°
C 33.05° | 17.19° | 19.23° | 1.55° | 1.80° 27.18+c 351.35°

Note: Means of triplicate determinations; prepared from cowpea/maize flour
blends as follows: A = 100:0; B = 70:30; C = 60:40; abc mean with the same
superscript within the same column do not differ significantly (P> 0.05).
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of maize substitution increased from 0% to 40%; the carbohydrate
increased from 19% to 27% as the level of maize substitution increased
from 0 to 40% for “akara”.

It should be noted that “akara” prepared from sample C(60:40)
was considered to be nutritious since the consumption of about 100
g of this sample can provide for more than half of recommended
daily requirements of protein (25-30 g/day) and about 1/6 of the
required energy (1790-2500) Kcal/day) as recommended by FAO/
WHO for children aged between 5 and 19 years. Therefore the protein
and energy content of akara prepared from this flour blend would
be useful as food supplements for the children of protein energy
malnutrition in developing countries [3].

In-vitro Protein Digestibility and Phytic Content of “Akara”
Samples

The in-vitro protein digestibility and phytic acid content of akara
prepared from cowpea and maize flour blends as presented in table
3 shows that as the level of maize substitution increased from 0% to
40% in the akara samples, the phytic acid content also increased from
4.55% to 6.6% while the in-vitro protein digestibility decreased from
65.9 to 58.5% compared with casein which has 90% digestibility.

Liener and other workers have reported that phytic acid as an anti-
nutritional factor in plant food reduces the digestibility, bioavailability
and nutritional quality of plant foods. Several workers have reported
improvement in in-vitro protein digestibility of oil seeds, legumes
and cereals by germination, fermentation, soaking and cooking [10-
13]. These workers proposed that during germination, fermentation
or soaking, the storage proteins of seeds and grains undergo partial
hydrolysis by endogenous proteases to soluble proteins and free
amino acids which are more susceptible to pepsin attack. They further
stated that improvement in protein digestibility appears to be that
the insoluble proteins (prolamine and glutelin) undergo structural
changes which makes them more accessible to pepsin attach rather
than being broken down into smaller sub-units. However, there was
no significant difference (p>0.5) in the digestibility of all cowpea
akara and that prepared from 70:30 cowpea: maize flour blends.

Thus the digestibility observed in this study can be improved
upon if the cowpea and maize soaking period is increased further so
that the benefit of blending cowpea with maize in akara and moin-
moin preparation and consumption can be relished.

Table 3: In-vitro protein digestibility and phytic acid content of “akara” prepared
from cowpea and maize flour blends.

Attributes Casein Cowpeal/Maize ratio of Akara
A=100:0 B=70:30 C=60:40
Phytate (%) - 4.55° 4.96° 6.60°
Digestibility (%) 90.5 65.9° 64.7° 58.5°
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It should be noted that in recent tumes in Nigeria, the traditional
method of preparation of cowpea paste for akara and moin-moin
no longer involves soaking for up to even 30 minutes, as it has been
“so called modermized” way to milling the dry cowpea, winnowing,
soaking and dehulling just for less than 10 minutes before grinding
into paste. This method is likely to reduce the digestibility of akara and
moin-moin prepared from such cowpea significantly. It is therefore
advisable to soak the cowpea and the maize for up to or more than 12
hours in other to improve the digestibility.

Conclusion

This study reveals that “akara” prepared from cowpea/maize
flour blend with 40% level of maize substitution had good protein
and energy values. As the level of maize substitution increased from
10% to 40% in the akara sample, the phytic acid content increases
while the in-vitro protein digestibility decreases. There by decreasing
the nutritive value of “akara” prepared from such cowpea/maize flour
blends.
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