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The Effect of Maize-Cowpea Blends on
Complementary Food Nutritional Quality

Abdulkarim Mohammed ¢, Gizachew Shiferaw ° & Aklilu Bajigo ?

Absiracl- The study was conducted with the objective of
improving Food nutritional quality in Complementary food
through Maize-Cowpea Blends. Maize (Melkassa 7) and two
cowpea varieties (Asebot and Bole) were collected from
Melkassa Agricultural Research Center. 100 seed weight,
volume and density measure of two cowpea varieties were
done. Sample preparations were done after cleaning, soaking,
dehulling (cowpea), milling, and sieving. Proximate
composition analyses were done for grains. And a 25.07%,
21.20% and 10.14% protein contents; 3.71%, 2.61% and
1.01% ash content were observed on Asebot, Bole and
Melkassa 7 (Maize) respectively which are significantly
different at P<0.05. Based on this, Asebot variety (cowpea)
was selected and blended with maize (Melkassa 7) to 67:33
(maize-cowpea) ratios to achieve protein need in the
complementary food produced. Further sample preparations
were done by blending, fermenting for O hr, 24 hr and 48 hr,
tray drying for 24h, and making flour. According to the
analysis, protein and ash were significantly increased at
P<0.05, while carbohydrate, fat, and fiber decreased. Mineral
content, Fe, Zn and P between blends with fermentation time
was increased at 6.395 to 7.245, 3.01 to 4.25 and 229.94 to
238.94 mg/100g respectively. With fermentation time, phytate
and tannins content was decreased at 54.50% and 34.12%
respectively. Except Fe, all minerals were bioavailable and
effect of fermentation was observed. Fermentation had a
significant (p<0.05) increasing effect on titratable acidity,
dispersibility whereas; decreasing effect on, pH, bulk density,
water absorption, & oil absorption. (ScMF),, have scored
highest sensory values 8.2, 7.7, 8.4 and 8.1 for color, aroma,
taste and overall acceptability, respectively. Steam treatment,
fermentation and utilization of yellow maize has significantly
affected the product performance. In general, Fermentation
and steamed cowpea fortification caused an increase in
protein, ash, TTA, and improve mineral bioavailability while,
decrease in fat, carbohydrate, crude fiber, antinutritional
factors, and pH of blend flour. Therefore, this food
complement is highly nutritious, easily digestible and cost
effective complementary food for economically lower and
middle class society.
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[. INTRODUCTION

alnutrition is a general term that indicates a lack
I\/l of some or all nutritional elements necessary for

human health. Malnutrition is responsible,
directly or indirectly, for over half of all childhood deaths.
It leads to ill-health and ill-health contributes to further
deterioration in nutritional status. In 2001, 50—70% of
the burden of diarrheal diseases, measles, and malaria
and lower respiratory infections was attributable to
malnutrition [1].

Complementary food as those which are
appropriately  timed, nutritionally adequate and
hygienically prepared foods that are given to infants
along with continued breast feeding from six months of
age. The target age range for complementary feeding is
generally taken to be 6 to 24 months of age, even
though breastfeeding may continue beyond two years
[2].

In developing countries, because of limited
access to animal based products such as meat, egg,
fish that provide high intake protein and micronutrient,
they deliver protein and micronutrient from cereal-
legumes [3]. So the development of low cost high
protein food supplements from combination of locally
available cereal-legumes that treated through different
processing methods will be the solution for these
peoples. Processing methods like fermentation, heat
treatments, soaking, dehulling, etc are believed to
improve the nutrient content by enhancing bioavailability
of foods, reducing ant-nutrients, microbial contamination
[3].

Generally, maize plays a very important role in
in order to produce complementary food that fulfils all
energy needed for infants and pre-school age child,
fortification with legumes like soybeans, cowpeas which
contains higher amounts of protein that has essential
amino acids like lysine, tryptophan and other essential
components are needed.

The objective of this study was to evaluate the
effect of Maize-Cowpea Blends on Complementary
Food nutritional quality

II. MATERIALS AND METHODS

All samples yellow maize (Melkassa 7) and two
of cowpea (vigna ungulculata) varieties (Asebot and
Bole) were collected from Melkassa Agricultural
Research Center which is located South-East of Addis
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Ababa at 118Km. All others materials such as
chemicals, almunium foil, packaging materials, were
bought from local market. Equipment such as miller,

sieves, washing plates, was used for samples
preparation. Centrifuge, pH-meter, pipette, distilled
water, taste tubes, batch type centrifuge, oven

measuring tube were used in the determination of pH-
values, TTA, dispersibility, bulk density WAC and OAC.
Despite some of the equipment used from external
laboratory, most of the equipment necessary for the
preparation and analysis of the samples were obtained
from laboratories in Addis Ababa Institute of Technology
(AAIT), Chemical Engineering Department.

a) Proximate composition of maize and cowpea
varieties
Moisture content, total ash, crude protein, crude
fiber, and crude fat of the seed flours were determined
according to [4], using the official methods 925.09,
923.03, 979.09, 962.09, and 4.5.01, respectively.
Minerals were determined by the method of [5].

b) Determination of energy

Gross energy was determined by calculation
from the three groups of nutrients such as; fat,
carbohydrate and protein contents using the Atwater’s
conversion factors; 16.76 kJ/g (4 kcal/g) for protein
(P%), 37.4 kJ/g (9 kcal/g) for fat (F%)and 16.76 kd/g (4
kcal/g) for carbohydrates (C%) expressed in calories by
Birch et al. (1980). Hence, Energy value = (P* 16.76) +
(F* 37.71) + (C* 16.76) in KJ/100g of the sample.
Where, Kj and Kcal are related through this conversion
factor; 1Kj/100g=4.18Kcal/100g.

c) Experimental design and statistical data analysis

A mixed 2x2x2x3 full factorial experimental
design were used to study the effect of fermentation and
heat treatment (steaming) on some quality
characteristics of maize-cowpea blend complementary
foods. The four variables analyzed in the experiment
were: cowpea level (0 & 33%); steam treatment
(steamed and unsteamed); fermentation method (single
and multiple component of which both are natural); and
fermentation time with three levels (0, 24 & 48h).
Therefore, using these variables with respective levels,
full factorial design treatment was used for flour of
maize-cowpea blends.

Cowpea flour was prepared by first cleaning
and sorting the grains manually to remove broken
seeds, extraneous materials, debris, husks, immature
grains and other substance.

Then the cowpea grains were soaked in distilled
water (1:2w/v) for 1h. It was washed repeatedly using
distilled water, and the hulls were removed manually.
The dehulled seeds were steamed by binding it using
alumunium foil and put is boiling water at 100°C for 15-
20 min. The steamed grains were dried using oven dryer
(Biosec dryer) at 65°C for more than 10h until the
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moisture content reached 10 - 12%. Finally the seeds
were milled (Retsch GmbH, West Germany, SK1) into
flour to obtain smooth and consistent particle sizes and
sieved through <1mm.

Maize (Zea mays), yellow maize, type called
Melkassa 7 variety was processed to flour. The grain of
yellow maize manually cleaned and sorted to remove
husks, damaged grains, stones, dust, light materials,
stalks, undersized and immature grains and other
extraneous materials. The cleaned maize grains were
soaked in distilled water (1:3; w/v) at room temperature
for more than 18 hours. The steep water was drained
and the grain was dried at a temperature of 650C for 20-
24h using oven to a moisture content of 10-11%. The
dried grain was milled (Retsch GmbH, West Germany,
SK1) and sieved (Retsch, AS 200) to particle size
distribution of <1mm.

The data obtained from each experiment were
analyzed by one way ANOVA (Analysis Of Variance)
using JMP statistical analysis software version 5.0.1.
Significance was accepted at 0.05 level of probability
(p<0.05). Mean separation was performed by “Each
Pair Student’s t” for multiple comparisons of means. All
chemicals and physical measurements were done in
duplicate.

[11. RESULT AND DISCUSSION

a) Proximate composition of maize, cowpea amd
maize-cowpea blends flour

The proximate composition for different
parameters of maize, cowpea and maize-cowpea blend
flours are presented in the table below 1. Moisture
content are significantly different among samples at
(P<0.05). This might be releted to different processing
methods which may affect the very natural properties
like hygroscopic nature of flour. With respect to protein,
significant difference are observed among samples at
(P<0.05). blending high protein content cowpea as well
as different processing methods (fermentation time and
type) may contribute for theie differnce in protein
content. The increase in protein content may be
associated with the synthesis of protein from metabolic
intermediate by microbial during their growth cycle. [6]
reported that the observed increment in protein content
after fermentation was probably due to shift in dry matter
content through depletion during fermentation by action
of the fermenting microorganisms. Similar observation of
significant difference were aslo observed for fat content
among samples at (P<0.05). Different researchers
forward contradicting ideas up on effect of fermentation
on crude fat content. According to [7], a significant
decrease fat contents after four days of maize
fermentation. Similarly [8], fermentation for 48hr had
significantly (P<0.05) decreased the fat content of
sorghum to 3.05 from 3.62%. The results of this project
on effect of natural fermentation upon crude fat contents



are contradictory with the works of [9], who stated that
fat as well as ash content remained unaltered during
fermentation.

The carbohydrate contens of samples are also
significantly different at (P<0.05) from one another
because of mixing cowpea with maize that have different
carbohydrate content and different proceesing effect
specially  fermentation. The decrease in total
carbohydrates calculated by difference could be due to,
particularly starch and soluble sugars are principal
substances for fermenting microorganisms; therefore,
degradation and a subsequent decrease in starch
content are expected to occur [7].

The total ash content is also significantly
different for different samples at (P<0.05) as shown

table 1 because of the difference in ash content
between maize and cowpea and different processing
effect. The higher ash content may related to the higher
minerals content. The increase in ash content with
increasing fermentation time may due to the increased
surface area of the flour and dry matter loss during
fermentation. But [9] stated that fat as well as ash
content remained unaltered during fermentation. Infant
food should have little fiber content because of the
indigestion in babies. From table 1 fiber contents are
significantly different among samples at (P<0.05) which
may be due all above mentioned reasons. The decrease
in fiber content during fermentation may be due to the
partial solubilisation of cellulose and hemicelluloses type
of material by microbial enzyme.

Table 1: Proximate composition of maize, cowpea and maize-cowpea blend flours

: Energy
Processing o : % crude o % crude %

methods Sample Id % Moisture protein % crude fat fber % ash carbohydrate (F(()%aél)ﬁ

[ CF 88+0.029  26.98+0.015°  2.50+0.04™  1.48+0.04  252+0.02° 57.82+0.25" 367.62'

Mf, 9.65+0.01°  11.14+0.005  5.35+0.05° 220+0.01° 1.13=0.01" 72.01+0.15° 389.50°

FMfy, 9.25+0.01°  11.27+0.025"  4.98+0.02°  1.72+0.02" 124+0.01"  71.5+0.25° 382.83°

FMf 9.30+0.05¢  11.94+0.005°  4.64=0.15°  1.44=001* 1.38+0.05* 71.33+0.08°  380.56°

Il ScMf, 7.55+0.01  1593=x0.025°  3.90+0.03° 1.75+0.05° 1.99+0.01¢9  68.86=0.05 381.21°

UcMf, 813+0.01"  1584x0.012"  3.75+0.05°  2.38+0.01°  1.88+0.01" 67.51+0.229 376.64'

I ScFM,, 7.85+0.01  16.08+0.023¢  3.64+0.02¢  151+0.02 211+0.01¢ 68.75+0.05° 378.09°

SCFM,g 7.75+£0.01  16.26+0.025°  3.63+0.05%"  1.24+0.0"  2.32+0.02°  68.17=0.07' 375.40°

v (SCMF),, 9.84+0.05°  16.29+0.05°  3.62+0.068"  1.85+0.02¢ 1.95+0.02" 66.78+0.25 372.22"

(ScMF) 44 9.84+0.05°  16.39:+0.05° 3.57+0.05  1.54+0.01"  2.07+0.01°  66.55+0.35" 370.09

v UcFM,, 8.97+0.01"  16.08+0.023¢  3.59+0.01"  1.90+0.01° 2.02+0.01" 67.43+0.42"  375.349

UcFM,q 8.71+0.05¢  16.13+0.003°  3.46x0.05*  1.58+0.02" 2.38+0.01°  67.03+0.52' 369.52¢

Vi (UcMF),, 9.89:+0.05°  16.16+0.01° 3.68+0.01"  1.67+0.019 1.84+0.01  66.73+0.62 371.33'

(UCMF) 45 9.81+0.01°  16.30+0.025°  3.38+0.02'  1.39:+0.01  1.91+0.05  66.46+0.34 367.12'

Level not connected by similar letters under same column are significantly different at (P<0.05)

Where; | refers Unblended flour; Il refers to
Unfermented  maize-cowpea blend; Il -Single
Fermentation of maize blend with steamed cowpea; IV
refers to Co-Fermentation of both maize and steamed
cowpea; V -Single fermentation of maize blend with
unsteamed cowpea, and VI refers to Co-fermentation of
both maize and unsteamed cowpea.

CF-Cowpea flour, Mf,, FMf,, and FMf,q refers to
Maize flour fermented for Ohr, 24hr and 48hr
respectively. ScMf,, ScFM,, and ScFM,g refers to
fermented maize flour for Ohr, 24hr and 48hr blended
with steam treated cowpea flour; (ScMF),, & (SCMF),q
refers to Co-fermented maize-steamed cowpea blend
for 24 & 48h respectively; UcMf,, UcFM,, & ScFM,q
refers to fermented maize flour 0, 24 & 48h blended with
unsteamed cowpea flour; (UcMF),, & (UcMF),q refers to
Co-fermented maize-unsteamed cowpea blend for 24 &
48h respectively.

b) Mineral content of maize, cowpea and maize-
cowpea blend flour

The mineral content between maize flours and

maize-cowpea blend flours are significantly different at

(P<0.05) as shown in table 2. This is might be due to
the higher or lower minerals content cowpea fortification
into maize flour and the effect of different processing
methods. In all samples weather it is maize or maize-
cowpea blend flours, minerals contents are increased
with increasing fermentation time and change in
fermentation type from single fermentation of maize to
co-fermentation of maize-cowpea blend flours. This is
due to the minerals of the grain that are not readily
available for microorganisms as they are complexed
with phytate, at pH values of <5.5 the endogenous grain
phytase hydrolyses phytate and minerals are released
from the complex [10].
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Table 2: Mineral contents of maize, cowpea and maize-cowpea blend flours

Minerals in (mg/100g)

Processing methods Sample Id
Fe Ca Zn P
Unblended flour CF 5.84+0.02 80.05+0.05% 2.85+0.03' 297.54+0.35%
Mf, 4.930+0.03" 42.57+0.03" 4.83+0.02 186.11+0.14'
FMf,, 5.040+0.02' 51.11+0.05™ 5.20+0.01¢ 198.92+0.25%
FMf,q 5.215+0.15% 56.63+0.03' 5.66+0.01¢ 218.99+0.13
Unfermented maize- ScMf, 6.360+0.01' 64.45+0.04% 2.72+0.04™ 229.91+0.149
cowpea blend UcMf, 6.410+0.01" 65.03+0.02 2.24=0.01" 225.71+0.04'
Single fermentation of maize  ScFM,, 6.395+0.015" 67.64+0.04" 3.01+0.15¢ 230.71+0.15"
blend with steamed cowpea  ScFM,q 6.665+0.015¢ 69.23+0.06' 4.25+0.029 238.94+0.25°
Co-fermentation of both (ScMF),, 6.555+0.005' 72.64+0.02° 3.83+0.03" 231.06+0.039
maize and steamed (SCMF) g 7.170+0.02° 67.98+0.03¢ 3.31+0.02 261.89+0.35°
cowpea
Single fermentation of UcFM,, 6.740+0.01° 67.04+0.01 3.89+0.02" 249.84+0.21¢
maize blend with UcFM,g 6.490+0.01¢ 71.45+0.02¢ 5.82+0.03° 235.24=0.01
Unsteamed cowpea
Co-fermentation of both (UcMF),, 6.605=0.005° 69.36+0.05° 5.99+0.01° 275.70+0.35°
maize and Unsteamed (UCMF) 4 7.245+0.015° 74.11+0.03° 6.94+0.05° 278.14+0.15°
cowpea
Level not connected by similar letters under in trypsin inhibitors, phytic acid and tannins,
same column are significantly different at (P<0.05)The respectively.

phytic acid content are significantly different (P<0.05)
among samples because of blending samples that have
different phytic acid content as well as different
processing methods specially fermentationas shown in
table 3. It has been suggested that the loss of phytate
during fermentation could be a result of the activity of
native phytase and/or the fermentative microflora by
different workers [3], [11], [12]. Specially significant
decreament were observed for cofermentation for about
48hr. Steam treated samples have lower phytic acid
content than and unsteamed samples. This shows the
decreasing effect of steam on phytic acid content.
According to [13], the phytic acid content of cowpea
decreased from 29-51% due to steaming.

c) Anti-nutrient contents of maize, cowpea and maize-
cowpea

The anti-nutritional factors content for samples
are presented in table 3 below. Naturally, maize have
lower in tannins content cowpea. The tannins content
among samples are significantly different (P<0.05) as
shown in table 3. This is may be because blending
samples that have different tannins contents and
different processing methods like fermentation and
steaming. This may be due to fermentation might have
been caused by the activity of polyphenoloxidase or
tanniase of fermenting microflora on tannins [14].There
difference in tannins contents may also be due to the
decreasing effects of soaking, dehulling and steaming
operations before milling the cowpea. [15] studied the
effect of decortications on antinutrient content in
cowpea. They reported 10%, 11% and 77% reductions

© 2016 Global Journals Inc. (US)



Table 3: Ant nutrient contents of Maize, cowpea and Maize-cowpea blends

Processing methods Sample Id Ant nutrient
Phytic Acid (mg/100g) Tannins (mg/100g)

Unblended flour CF 194.55+0.7072 118.79+0.354%
Mf, 121.06+0.707¢ 46.585+0.629%
FMf,, 71.88+0.141 22.62+0.566™

FMf,q 46.16+0.707™ BDL
Unfermented maize-cowpea blend ScMf, 142.445+0.658° 67.96+0.141°
UcMf, 143.84=0.778° 70.11+0.212°
Single fermentation of maize blend with ScFM,, 99.84+0.283' 57.85+0.240°
steamed cowpea ScFM g 74.63+0.566' 49.36+0.467'
Co-fermentation of both maize  and (SCUM),, 92.44+0.636° 54.65+0.5099
steamed cowpea (ScUM),4q 64.82+0.283 44.77+0.353
Single fermentation of maize blend with UcFM,, 107.94+0.495° 59.77+0.424¢
Unsteamed cowpea UcFM g 82.05+0.354" 51.54+0.566"
Co-fermentation of both maize  and (UcUM),, 100.77=0.495' 56.27+0.424'
Unsteamed cowpea (UcUM) 4 68.33+0.566% 47.79+0.311

Level not connected by similar letters under same column are significantly different at (P<0.05). BDL represents “below detection

limit”
d) The phytate - minerals molar ratio (bioavailability)
Table 4 shows phytate-minerals molar ratio
(bicavailability) of different samples under different
processing methods. Except iron, others minerals are
bicavailable according to the standard ratio. If the molar
ratios phytate: iron is greater than 0.15, iron is not
available according to [16]. In case of phytate: Ca molar
ratios, >0.24 molar ratios indicates low bioavailability of
Ca in diets [17]. When the phytate: zinc molar ratio >15,
indicates low zinc bioavailability [16]. The high calcium
content of food may jeopardize bio-availability of iron
and zinc. High calcium levels in foods can promote the

phytate-induced decrease in zinc bio-availability when
the [calcium]x[phytate]:[zinc] millimolar ratio exceeds
0.5 [16]. Finally, biocavailability all minerals increase
(phytate: minerals molar ratios decreased) with
increasing fermentation time up to 48h even though
some of minerals like iron (Fe) are not bioavailable. This
may be due to decrease in phytate as a result of
microbial activities during fermentation process.
Fermentation enhances bioavailability of minerals by
degrading phytate with microbial and native phytases
that entangle macro and trace-elements [8].

Table 4: The phytate-minerals molar ratio (bioavailability) of maize and maize-cowpea blends

Processing methods  Sample Phytate-minerals molar ratio
Id Phytate:Fe  Phytate:Ca  Phytate:Zn  [calcium*phytate]/[zinc] (mol/Kg)
Unblended flour CF 2.832 0.175% 6.702 0.1330°
Mf, 2.07° 0.1802 2.499 0.02659"
FMf,, 1.20' 0.100° 1.38 0.0182
FMf,q 0.77 0.045° 0.81' 0.0120/
Unfermented maize ScMf, 1.90° 0.13% 5.16° 0.0830°
cowpea blend UcMf, 1.90° 0.13% 6.32° 0.1030°
Single fermentation of ScFM,, 1.32% 0.09%% 3.27¢ 0.0550¢
maize blend with ScFM,q 0.95" 0.06% 1.73 0.0299%
steamed cowpea
Co-fermentation of (SCMF),, 1.19f 0.08¢% 2.83° 0.0432¢
both maize and (SCMF) 44 0.77 0.06% 1.93" 0.0328
steamed cowpea
Single fermentation of UcFM,, 1.36¢ 0.10% 2.73 0.0458°
maize blend with UcFM,q 1.079 0.07¢% 1.39 0.0248"
Unsteamed cowpea
Co-fermentation of (UcMF),, 1.29¢ 0.09¢%% 1.66' 0.02879"
both maize and (UCMF) 4 0.80' 0.06% 1.01% 0.0180'

Unsteamed cowpea

Level not connected by similar letters under same column are significantly different at (P<0.05)
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As indicated in table 5, phytate-phosphorous
and non-phytate-phosphorous (bioavailability) contents
of all samples of maize, cowpea and maize-cowpea
blends are decreased and increased with increasing
fermentation time and change in fermentation type
respectively. This may be due to decreased in phytic

acid during fermentation by microbial activities which
contribute to the bioavailability of phosphorous. All
samples had phosphorous as phytate proportion below
60% except some samples. Generally, diets with
phosphorous as phytate (%) < 60% are regarded as
being adequate in bioavailable phosphate [16].

Table 5: Phytate and non-phytate phosphorous (bioavailability) content of maize and maize-cowpea blends

Processing methods  Sample Id Phytate and non-phytate phosphorous (mg/100g)
Phosphorous Non-phytate Phytate- Phosphorus as
phosphorous phosphorous phytate (%)
Unblended flour CF 297.54+0.35° 242.72° 54.822 65.38°
Mf, 186.11=0.14 152.00¢ 34.11¢ 65.05°
FMf,, 198.92+0.25¢ 178.66 20.26" 36.14"
FMf,q 218.99+0.13 205.98 13.01" 21.08™
Unfermented maize ScMf, 229.91+0.149 189.77" 40.14° 61.96°
cowpea blend UcMf, 225.71x0.04' 185.41" 40.53° 63.73°
Single fermentation of ScFM,, 230.71+0.15" 202.58°9 28.139 43.28°
maize blend with ScFM,g 238.94+0.25° 217.91¢ 21.038 31.23
steamed cowpea
Co-fermentation of both (SCMF),, 231.06+0.03¢ 205.01" 26.05% 40.01°
maize and steamed (SCMF) 44 261.89+0.35° 243.62° 18.27™ 24,75
cowpea
Single fermentation of UcFM,, 249.84+0.21¢ 219.42¢ 30.42¢ 43.20°
maize blend with UcFM,q 235.24+0.01" 212.12° 23.12' 34.88'
Unsteamed cowpea
Co-fermentation of both (UcMF),, 275.70+0.35° 247.30° 28.40' 36.55'
maize and Unsteamed (UcMF) 4 278.14+0.15° 258.88° 19.26 24.55'

cowpea

Level not connected by similar letters under same column are significantly different at (P<0.05).

e) Viscosity of maize and maize-cowpea blends

The viscosity of maize and maize-cowpea
blends under different processing methods are
presented in table 6 below. The viscosities of
unfermented flour maize and blend are significantly
higher than all fermented flour samples at (P<0.05) as
shown in table 6. This shows the significant decreasing
effect of fermentation on viscosity specially the first 24hr.
The decrease in viscosity may be associated with

enzymatic breakdown of higher molecular weight
polysaccharide and polypeptides to lower molecular
weight during fermentation. This implies that gruels from
the fermented flours would permit the addition of higher
quantity of solid without a concomitant increase in
apparent viscosity. This is very important in preparation
high nutrient density infant food. [18], [19] had reported
the reducing effect of fermentation on viscosity.

Table 6: Viscosity of maize and maize-cowpea blends

Samples

Viscosity (Pa.s)

Unfermented maize (Mf),
Fermented maize (FMf),,,
Fermented maize (FMf),q,
Unfermented blend (UB),
Single fermented blend (SFB).,,
Single fermented blend (SFB) 4,
Co-fermented blend (CFB).,,;,
Co-fermented blend (CFB).,,

3.045+0.0071°
2.135=0.0028'
1.709+0.0042"
4.135%=0.0057%
3.102+0.0075°
3.102+0.0075°
2.6880.0074¢
2.0160.0084°

Level not connected by similar letters under same column are significantly different at (P<0.05)

) Sensory evaluation of developed product

Table 7 shows the sensory evaluation of
developed products by different processing methods. In
terms of color, samples have significantly different value
at (P<0.05) which may be related to the differences in
process that they came across. But all samples color
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values above 7 under 9 hedonic scale which may
contributed by yellow maize blending that attract the
panelist. The color rating of maize/cowpea ogi had 7.5
which was higher than that of millet/cowpea 6.5,
sorghum/cowpea 4.6 [20]. The odor rating is
significantly different among samples at (P<0.05). this



may be related to the difference in methods during
samples preparation such fermentation, steaming.
According to [20], the odor rating of 7.2 was obtained
for maize/cowpea, and significantly (P<0.05) different
from that of millet/cowpea (5.6) and sorghum/cowpea
(5.7). Taste and overall acceptability attributes are also
significantly different at (P<0.05) among samples which
may be releted to the different processing methods
used during these samples preparations. The value of
taste for maize/cowpea was 8.04, 6.4 for millet/cowpea
and 5.2 for sorghum/cowpea [20]. The general
acceptability of different grain mixtures done by [20] was

shows that maize/cowpea had 8.5, millet/cowpea 7.0
and sorghum/cowpea 5.8. Steam treated co-fermented
for 24 hr sample (ScMQ)24 secured best score in every
aspects of sensory evaluation parameters like color,
aroma, taste and overall acceptability. This may be due
to steamed treated cowpea fortification and co-
fermentation for only 24 hours.

The effect of different processing methods
(Fermentation and steaming) and others on different
functional properties such as pH, titrable acidity, water
and oil absorbing capacities and dispersibility of flour
samples are also significant differnt at (P<0.05).

Table 7: Sensory Analysis Values for Different developed products

Samples Appearance /color Odor / aroma Taste Overall acceptability
(ScMg), 7.25+0.05° 6.55+0.05° 7.35+0.15 7.15+0.05%
(ScMg)y, 8.2+0.12 7.7+0.10° 8.4+0.10° 8.1+0.12
(SCMQ) 45 7.65+0.025 6.95+0.025 7.45+0.05° 7.45+0.15°
(UcMg), 7.1+0.1° 6.4+0.1° 7.05+0.05¢ 6.95+0.25%
(UcMg),, 7.7+0.15° 7.15+0.035° 7.15+0.15% 7.35+0.15%
(UcMQ) .4 7.25+0.025° 6.45+0.015° 6.75+0.05° 6.90+0.1°

Level not connected by similar letters under
same column are significantly different at (P<0.05)
Where; (ScMg)0 means steamed cowpea maize gruel
while 0 stand for unfermented; (ScMg)24 mean
Steamed cowpea maize gruel, 24 stand for 24hrs
fermentation; (UcMg)48 means unsteamed cowpea
maize gruel; and 48 stand for 48hrs fermentation

V. CONCLUSION

The study was aimed at developing
complementary food from maize-cowpea blend. It is
mainly investigat? the effect of processing like
fermentation time (0, 24 and 48h), and type (single and
co-fermentation) and blending steamed and unsteamed
cowpea into maize flour. From the project it was
observed that, fermentation and steaming have
significant effect upon nutrient and anti-nutrient contents
of the flour. Preliminary processing before blending such
as soaking, dehulling highly reduced anti-nutrient
especially tannins as it found on the coat of the seeds.
The remaining anti-nutrient was further eliminated by
steaming and fermentation.

High protein content cowpea fortification and
fermentation increased the protein content of the flour
by 32.03%, 15.08%, respectively. Further improvement
in the minerals content like Fe, Zn, P, and Ca were also
observed. This may be related to increment of ash
content in flour as a result of fermentation and cowpea
fortification. The fat content of blend flour decreased
since less fat content cowpea fortification. From the
study, the significant effect of fermentation and
steaming were observed on pH, total titrable acidity,
water and oil absorbing capacity and other physical and
functional properties. It was also observed that the
sensory analysis of the developed gruels was

significantly affected by fermentation (time and type)
and steamed cowpea fortification. The overall
acceptability of 8.1 was scored for steamed cowpea
fortified maize flour fermented for 24h (ScMF)24 which is
better than other samples. Not only fermentation and
steaming, but also the raw material used specially
yellow maize affect the sensory analysis of the samples
for instance as in case of color attribute.

This study provides relevant information on
Maize-Cowpea Blends as a Complementary Food for
infants and toddlers. Therefore, this food complement is
highly nutritious, easily digestible and cost effective
complementary food for lower and middle class society.
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