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ABSTRACT

Background: Provision of quality complementary foods is one of the fundamental ways of fostering the all-around
development of a child and preventing long-term nutritional problems.

Objective: The study assessed the nutrient contents of formulated complementary foods from fermented, sprouted and
toasted maize-soybean blend

Methods: Maize and Soybean were purchased from Kings Market in Owo Local Government while a commercial
complementary food was purchased from Ceci supermarket, Akure Ondo state. The two grains were subjected to
sprouting, toasting and fermentation, and the grains were ground into flours and then formulated into nine (9) different
blends using the ratio 70:30 for maize and soybean flour respectively. Samples were analysed for proximate and mineral
contents while sensory evaluation was carried out using a 9-point hedonic scale. Analysis of variance (ANOVA) and
Duncan’s New Multiple Range Test (DNMRT) was performed using Statistical Package for Social Science (SPSS)
version 23. The difference is considered statistically significant at P<0.05.

Results: The results showed that the protein, fat, and energy contents of sprouted, toasted, and fermented products
ranged (15.67% to 20.39%), (9.79-15.18g), and (435.96kcal/g to 469.69kcal/g) respectively. These values were higher
than the protein and energy content of the control sample of 15%, 9%, and 398kcal/g respectively. The protein value of
any of the blends was significantly (P<0.05) higher than the WHO recommendations of 9.1-13g/day but lower in mineral
content. Likewise, iron and iodine were significantly (P<0.05) higher in the blends than the commercial food
Conclusion: The results showed that maize-soy blends contained a high amount of protein, fat, carbohydrate, iron,
iodine, and potassium irrespective of the processed method adopted and can provide better nutrition for infants during
complementary feeding.

Keywords: Complementary food, maize, soybean, nutrients, sensory attributes

INTRODUCTION feeding, typically covers the period from 6 -24 months
The problem of undernutrition among children below 5 of age, and is very vulnerable period. This is because,
years of age remains unacceptable throughout the world after 6 months of age, the contribution from human milk
with large numbers of the affected children being in becomes progressively insufficient as a unique nutrient
developing countries (1-2). The problem of source in relation to the optimal requirements for
malnutrition in many infants starts during or after growth and thus, a greater demand is placed on the
introduction of complementary foods, contributing complementary food part of the diet (13).

significantly to the high prevalence of malnutrition in

children less than 5 years of age (3-4). Exclusive In Nigeria, malnutrition during complementary feeding
breastfeeding for the first six 6 months is the ideal is mainly attributed to low-nutrient dense foods which
nourishment for a full-term infant by healthy and well- are given to children as complementary foods.
nourished mothers (5-6). However, breast milk cannot Complementary foods are foods other than breast milk
sustain the nutrient and calories requirements of infant introduced to an infant from age 6 months to provide
after the age of 6 months; this gives room for the additional nutrients (14). In Nigeria, children are
introduction of complementary foods that can meet the normally given gruels that is either mixed with boiled
nutritional requirement of the growing child (7-8). In water or boiled with water mainly from starch tubers
Nigeria, like many other developing countries, there are like cocoyam, sweet potato or on cereals like maize,
various complementary foods that have been developed millet and sorghum (15).

and served to infants in various localities (9-10)

Complementary feeding is defined as the process when The complementary foods developed based on cereal
breast milk is no longer sufficient to meet the nutritional and starchy root have been associated with the
requirements of infants and therefore other foods and incidence of acute malnutrition among infants (16- 17).
liquids are needed along with breast milk (12). This accounts for more than 25% death rate in infants
According to World Health Organization (WHO) in developing countries. Complementary foods
recommendations, the transition from exclusive breast produced from cereals are known to be deficient in
feeding and/or infant formula feeding to certain essential amino acids (lysine and tryptophan)

complementary food, referred to as complementary
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which are required for the adequate growth and healthy
living of infant (17).

Apart from the problem of inadequate nutrients
plaguing the complementary food produced from
cereals, high dietary bulk and high viscosity are factors
which affect the quantity of food a child could consume
per meal; this invariably affect the quality of the
nutrients available to the children (18) The
complementary food that will support growth and
maintain good healthy living must contain adequate
nutrients and be of low viscosity. The problem could be
solved using malting and other processing methods (9).

Several strategies may be used to improve the nutritive
value of complementary foods. The traditional
complementary food could be improved by combining
locally available food that complement each other in
such a way that the new pattern of amino acids created
by this combination is similar to that recommended for
infants (19). The processing technique used for this
purpose has been largely  fermentation,
sprouting/germination and less often toasting.
Fermentation enhances the nutritive value of food by
increasing vitamin B-complex and perhaps protein
content as a result of microbial activity (19).
Ademulegun and Koleosho (19) and Lopez et al. (20)
noted that minerals were made more available and
phosphorus was released from phytate during
fermentation of corn. Fermentation and germination
can reduce the high bulk of traditional complementary
food by reducing the viscosity of the cereal gruel or
porridge (19). Toasting reduces the viscosity of gruel,
inactivates lipase and increases the shelf life of weaning
food. Against this background, effects of sprouting,
toasting and fermentation on nutrient contents and
sensory characteristics of Maize-Soybean
complementary food for infants were investigated in
this study.

MATERIALS AND METHODS

Procurement of Raw Materials

The raw materials were dried yellow maize and
soybean. The raw materials were purchased from the
King’s Market, Owo Local Government Area of Ondo
State. The Maize and Soybean were separately
subjected to sprouting, fermentation, and toasting. The
commercial complementary food was purchased from
Ceci supermarket, Akure, Ondo State

DOI: https://dx.doi.org/10.4314/jdan.v12i1.11

Preparation of sprouted maize and soybean flour
The Maize grains and Soybean seeds were separately
cleaned by hand, sorted and floated to remove broken
grains and extraneous materials. The grains and seeds
were separately soaked for 24hours at ambient
temperature. The hydrated grains were drained and
spread thinly on a wet jut bag and covered with another
layer of jut bag. The grains and seeds were germinated
for three days with watering every six (6) hours. Un-
germinated grains were discarded while the sprouted
ones were oven dried (50° for 12 hours) and de-
vegetated before milling to flour, sieved and packaged
in air tight container and kept in a refrigerator prior to
analysis (Fig 1)

Preparation of fermented maize and soybean Flour
The Maize grains and Soybean seeds were separately
sorted by removing stones and other physical
contamination. This was followed by cleaning the
separately sorted maize and soybean with water. It was
then steeped into water for three (3) days for
fermentation to occur. The separately fermented Maize
and Soybean was wet- milled using attrition mill and
then sieved. This was allowed to settle overnight, the
maize and soybean slurry was put in clean muslin cloth
and squeezed to remove the water and was then oven
dried (50° for 12 hours), milled and packaged in air
tight container and kept in a refrigerator prior to
analysis (Fig 1)

Preparation of Toasted Maize and Soybean Flour
The maize grains and soybean seeds were separately
sorted to remove all extraneous materials. The cleaned
maize and soybean were toasted using frying pan on a
cooking gas for 30minutes until golden brown
coloration of the both the maize and soybean was
achieved. The roasted maize and soybean were milled
using attrition milling machine in ratio to fine particle,
sieved and packaged in air tight container and kept in a
refrigerator prior to analysis (Fig 1)

Formulation of maize-soybean complementary foo
blends

Table 1 shows the flour formulation of the maize —
soybean flour complementary food in 70:30 ratios
respectively.

Table 1: Formulation of Maize-Soybeans complementary foods

Samples Maize (%) Soybean (%)

A 70% toasted maize flour (TMF): 30% toasted soybean flour (TSF)

B 70% toasted maize flour (TMF) 30% fermented soybean flour (FSF)
C 70% toasted maize flour (TMF) 30% sprouted soybean flour (SSF)
D 70% fermented maize flour (FMF): 30% toasted soybean flour (TSF)

E 70% fermented maize flour (FMF): 30% fermented soybean flour (FSF)
F 70% fermented maize flour (FMF): 30% sprouted soybean flour (SSF)
G 70% sprouted maize flour (SMF): 30% toasted soybean flour (TSF)

H 70% sprouted maize flour (SMF): 30% fermented soybean flour (FSF)
[

70% sprouted maize flour (SMF):

30% sprouted soybean flour (SSF)
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Figure 1: Flow chart for the production of soybean flour
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Figure 2: Flow chart for the production of maize flour
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Proximate analysis of formulated complementary
foods

The ash, protein, crude fibre, fat and moisture contents
of the formulated complementary foods were
determined using the standard methods described by
AOAC (21). Total carbohydrate was calculated as the
difference between 100 and the sum of the percentages
of ash, protein, crude fibre, fat and moisture (22). The
sample energy value was calculated from the
percentages of crude protein, total carbohydrates, and
total fat. The conversion factors used were 9kcal/g for
total fat, 4.0kcal/g for protein and carbohydrates
respectively (23).

Determination of mineral contents of the formulated
complementary foods

The mineral contents were determined in a dilute
solution of the ashed samples according to the method
outlined in AOAC (21) by Atomic Absorption
Spectrophotometer (AAS) (210 bulks scientific) for
Calcium, Iron, iodine and Zinc while potassium was by
flame photometry and phosphorus was determined by
calorimetric method.

Preparation of gruel from the blends

A preparation method described by Amadi et al. (2019)
was modified and adopted for the preparation of gruel
for the sensory evaluation of this study. One hundred
grams of different composite flours was put separately
into a bowls and half a litre of water poured into it and
stirred until uniform slurry was formed. The slurry was
further cooked on a gas cooker with the gas knob at low
heat for 15minutes. Fifty grams (50) was added to each
of the gruel and stirred very well with a clean table
spoon. The samples were kept in a flask to maintain the
serving temperature (15°C) for sensory evaluation

Sensory evaluation of the formulated
complementary foods

A structured questionnaire was used to collect
information from 20 panelists on the sensory
characteristics of the complementary food samples. The
CF samples were coded as A to | and presented to the
panelists who were nursing mothers recruited from
Rufus Giwa Polytechnic, Owo. The panelists were
seated comfortably at the sensory unit of the department
and each panelist was served with separate cup of gruel
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made from the formulated CF at the same temperature
(15°C) eaten with tea spoon. The panelists were given a
bottle of potable water to rinse their mouth after each
tasting. The panelists evaluated the gruel made from the
formulated CF and the control (cerelac) samples for
colour, taste, aroma and general acceptability using the
five-point hedonic scale where the highest score was 5
and 1 was the least score (24). The extent to which gruel
was liked was expressed as: like very much (5), like
moderately (4), like slightly (3), dislike slightly (2),
dislike very much (1).

Statistical Analysis

The results were expressed as mean = standard
deviation of triplicate result and the test for statistical
significance was carried out using one-way analysis of
variance (ANOVA). The Statistical Package for Social
Sciences (SPSS, Version 20) software was used to
determine significant differences. Significant means
was separated using Duncan’s New Multiple Range
Test (DNMRT) and differences was considered
significant at p<0.05

RESULTS
Proximate blend
complementary foods
Table 2 shows the proximate composition of the
complementary composite flours. The sample H and D
had the highest (20.39%) and lowest (11.45%) protein
respectively and was significantly (P <0.05) than the
other samples while sample E and I was significantly (P
> 0.05) higher in fat (15.18%) and ash (2.29%) content
respectively compared to other samples. On moisture
content, sample G has the lowest moisture content value
(4.95%) but has no significant difference with sample
H, I, and A while sample B has the highest value
(5.99%) when compared to other samples but has no
significant difference with sample A, C, D, Eand F. The
samples also show a significant difference (P <0.05) in
terms of carbohydrate in which sample D (70.53%) had
the highest value while sample B (64.15%). The energy
content ranges from (435.96- 469.69 kcal/g) no
significant difference (P >0.05) between sample A
(44259%) and C (441.32%) while significant
difference (P<0.05) was observed in other sample. The
control sample was significantly (P<0.05) lower in
energy compared to the formulate blends.

formulation of Maize-Soy


http://www.jdan.org.ng/
https://www.ajol.info/index.php/jdan/index
https://dx.doi.org/10.4314/jdan.v12i1.11

Journal of Dietitians Association of Nigeria (JDAN) Volume 12. December, 2021 Print ISSN: 2141-8209; el SSN: 2635-3326

Available online at: www.jdan.org.ng; https://www.ajol.info/index.php/jdan/index

DOI: https://dx.doi.org/10.4314/jdan.v12i1.11

Table 2: Proximate Blend Formulation of Maize-Soy Complementary Foods

Proximate composition (%) and Energy (Kcal)

Samples  Moisture Protein Crude Fat Fiber Ash CHO Energy

A 5.52+0.05%°¢  16.64 £ 0.02"  10.65+0.04" 0.93+0.00% 1.75+0.00¢ 69.67+0.05°  442.59+0.22f
B 5.99 +0.58%  19.69+0.07° 14.42+0.11° 0.88+0.01° 0.86:0019 64.15+0.03" 465+ 0.630°
C 5.85+0.01*¢  18.75+0.27¢ 10.37£0.099 0.92+0.00¢ 2.02+0.01° 68.24+0.11°  441.32+0.73f
D 5.87 +0.14*  11.45+0.12" 11.45+0.12¢ 0.85+0.01" 1.65+0.02° 70.53+0.01*  447.83+1.08°
E 5.85+0.02%  18.73+0.06¢ 15.18+0.02* 0.77+£0.029 0.78+0.02" 64.54+0.129  469.69+0.03%
F 5.93+0.11*  17.50+0.04° 11.13+0.05° 0.83+0.01° 1.92+0.02° 68.54+0.13¢ 444.28+0.23°
G 495+0.01° 17.33+0.08° 10.11+0.09" 0.97+0.01° 2.03+0.02° 69.57+0.19° 438.54+0.459
H 5.07+0.01° 20.39+0.13* 13.84+0.01° 0.89+0.00°  1.16+0.02" 67.82+0.07"  461.01+1.05¢
| 529 +£0.05* 19.15+0.02° 9.79+0.03' 0.95+0.01°¢  2.29+0.02*  67.82 +0.07" 435.96 +0.11"
J 2.5.00+£0.10 15.00+0.109  9.00+0.10’ 7.004£0.108  2.30+0.10® 64.20+0.10Y  398.00+0.10'

Values are mean + standard deviation of triplicate analyses. Values with the same superscript in the same column are statistically not significant at
(P<0.05). Key: A = 70% Toasted maize: 30% Toasted soybean Sample B = 70% Toasted maize: 30% Fermented soybean Sample C = 70% Toasted

maize: 30% Sprouted soybean, D = 70% Fermented maize: 30% Toasted soybean, E = 70% Fermented maize: 30%

Fermented soybean F = 70%

Fermented maize: 30% Sprouted soybean, G = 70% Sprouted maize: 30% Toasted soybean, H = 70% Sprouted maize: 30% Fermented soybean, | =
70% Sprouted maize: 30% Sprouted soybean, J= 100% commercial complementary foods

Mineral Composition of the Formulated Maize-Soy
Complementary Food

Table 3 shows the mineral composition of the
formulated  flour  blends and  commercial
complementary food. The calcium content of the
commercial complementary food (control) was
significantly different (P<0.05) higher than all the
blends composite flour. Sample A, D and G was not
significantly different (P >0.05) from each other in
terms of calcium content while sample B, E and H was
extremely lower in calcium content (3.51-
3.55mg/100g). The potassium content of the formulated
blends was appreciably high ranges from (284.33-
481.86mg/100g and significant difference (P <0.05)

exist between then but lower than the content of the
commercial product of 570mg/100g). The iodine
content of all the blends were higher than the content of
the commercial product and significant difference (P
<0.05) existed between A, B, D, E, G and | while
sample C, F and H had similar value with control (J). In
the same vein, all the blends samples had a higher value
of Iron content than the control (J) value, except in
sample A. lron content were extremely higher and
significant difference (P <0.05) in sample H, | and B to
other samples. The phosphorus (480mg/100g) and Zinc
(6mg/100g) content value of the control sample was
significantly (P<0.05) higher than the blends samples.

Table 3: Mineral Composition of the Formulated Maize-Soy Complementary Food

Mineral element (mg/100g)

Samples Calcium Potassium Phosphorus Iron Zinc lodine
A 55.60+ 0.13° 413.85+14.95°¢ 61.18 +0.179 8.11+0.07" 1.55 +0.04¢ 91.05+0.22¢
B 3.55 +0.03¢ 294.13 + 0.06° 86.89+ 0.19° 20.12+0.04¢ 1.16 +0.02" 92.76 £0.37¢
C 37.56 +0.18° 481.86 + 0.09° 128.98+0.10¢ 17.660.07¢ 1.80 +0.02¢ 81.57 +0.04°
D 55.54 +0.13° 404.19+£14.73°¢ 51.46+ 0.07" 15.36+ 0.03 3.49 +3.86° 90.59+0.61¢
E 3.54 +0.02¢ 284.33 +0.18f 77.17+0.05' 17.37+0.09¢ 0.95 +0.01' 92.29 £0.71¢
F 37.54+0.18¢ 472.20 +0.31° 119.26+0.14¢ 14.91+0.03f 1.60 +0.01f 81.11 +0.38°
G 55.51 +0.13° 430.55+14.93%¢ 77.47+ 0.04 14.12+0.01  2.28 +0.10° 99.52+0.59°
H 3.51 +0.03¢ 310.81+0.05° 103.18+0.02¢ 24.11+0.022 1.87 £0.00¢ 101.23+0.162
| 37.51 +0.18° 398.58+17.21% 145.27+0.11° 21.66+0.10° 2.51 £0.00¢ 90.04+0.17¢
J 550.00+0.102 570.00£0.10? 480.00£0.102 10.00+0.109 6.00£0.10? 80.00+0.10°¢

Values are mean + standard deviation of triplicate analyses. Values with the same superscript in the same column are statistically not significant at
(P<0.05). Key: A =70% Toasted maize: 30% Toasted soybean , Sample B = 70% Toasted maize: 30% Fermented soybean, Sample C =70% Toasted

maize: 30% Sprouted soybean, D = 70% Fermented maize: 30% Toasted soybean, E = 70% Fermented maize: 30%

Fermented soybean F = 70%

Fermented maize: 30% Sprouted soybean, G = 70% Sprouted maize: 30% Toasted soybean, H = 70% Sprouted maize: 30% Fermented soybean, | =
70% Sprouted maize: 30% Sprouted soybean, J= 100% commercial complementary foods
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Table 3: Recommended dietary Allowance and the nutrients composition of formulations

Nutrients (100g) Maize-Soy CF RDA (6-24months age) (%) fulfillment
Energy (kcal) 435-469 834-850 55%
Protein () 11- 20 11-13 100%
Carbohydrate (g) 64.15-70.53 130 50%
Fat (g) 9.79-15.18 30 50%
Calcium (mg) 3.54-55.56 2500 1.2%
Potassium (mg) 294.13-481.86 3000 13%
Phosphorus (mg) 51.46-145.2 3000 30%
Iron (mg) 8.11-24.11 40 40%
Zinc (mg) 0.95-3.49 7.0 28.5%
lodine (mcg) 81.11-101.23 200 47.8%

Source: Dietary Reference Intakes for Energy, Carbohydrate, Fiber, Fat, Fatty Acids, Cholesterol, Protein, and Amino Acids (2002/2005) and Dietary
Reference Intakes for Water, Potassium, Sodium, Chloride, and Sulfate (2005). The report may be accessed at www.nap.edu. Copyrighted by the

National Academy of Science

Sensory characteristics of maize-soy
complementary food

The sensory evaluation of the gruel made from the
formulated flour and commercial flour is presented in
the Table 4. The colour rating (4.35) of the control
sample (J) which was significantly (P< 0.05) different
from other samples was rated best followed by sample
A (3.80), B (3.80) and C (3.80). In terms of aroma, taste

and general acceptability, the control J sample lead
other samples in the rating as well and significantly (P<
0.05) from the other samples. This was followed by |
and A for aroma and General Acceptability
respectively. The taste, aroma and general acceptability
for sample J was also scored the highest compared to
other samples while significant (P>0.05) difference was
not observed between sample A-I.

Table 4: Sensory characteristics of the complementary foods

Samples Colour Aroma Taste General Acceptability
Sample A 3.80+1.20% 3.10+0.91° 2.50+ 1.15° 3.30 +1.00°
Sample B 3.80+ 1.28% 3.10+0.85° 2.60+ 1.14° 3.20+1.00P
Sample C 3.75+0.79%® 2.95+ 0.80° 2.75+1.00° 2.85+1.00P
Sample D 3.80 +1.15%® 2.85+ 1.40° 2.75+1.00° 2.85+ 1.00P
Sample E 3.05+ 1.36° 2.95+ 0.95P 3.25+ 1.00° 3.05+ 1.00°
Sample F 3.35+1.04% 2.85+ 1.04° 2.90+1.12° 3.00+ 1.00P
Sample G 3.35+ 0.88% 2.90+0.79° 2.90+ 1.07° 2.95+1.10°
Sample H 3.70+ 1.10% 2.85+1.04° 2.90+ 1.00° 2.85+ 1.00P
Sample | 3.45+ 1.40% 3.25+1.07° 2.90+1.33° 3.15+1.20°
Sample J 4.35+ 0.81° 4.35+ 1.35° 4.50+ 1.00? 4.50+ 1.00°

Values are mean + standard deviation of triplicate analyses. Values with the same superscript in the same column are statistically not significant at
(P<0.05). Key: A = 70% Toasted maize: 30% Toasted soybean Sample B = 70% Toasted maize: 30% Fermented soybean Sample C = 70% Toasted

maize: 30% Sprouted soybean, D = 70% Fermented maize: 30% Toasted soybean, E = 70% Fermented maize: 30%

Fermented soybean F = 70%

Fermented maize: 30% Sprouted soybean, G = 70% Sprouted maize: 30% Toasted soybean, H = 70% Sprouted maize: 30% Fermented soybean, | =
70% Sprouted maize: 30% Sprouted soybean, J= 100% Cerelac (Nutrend)

DISCUSSION

Proximate composition of the samples

The moisture content was relatively low in all the CF
samples. The values obtained in this study were lower
than the moisture content (10.03-12.59%) of
complementary food formulated from fermented maize,
soybean and carrot flours reported by Barber et al. (25).
Moisture content of less than 10% has been reported to
be responsible for the state of non-deterioration in food
(26-27). The low value of ash in the processed grains
may be as a result of the effect processing on the food
sample. The ash content reported here is lower than the
recommended values of (5%) for infant and young
children and that of the commercial complementary
food.

All the food samples had high amount of protein, this
agreed with other previous researchers (16; 28; 29). The
increased in the protein level was as a result of the
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inclusion of soya bean. The highest protein value was
observed in sample H might be due to the production of
excess amino acids during sprouting and the
accumulation in the free amino acid pool and it could
also be as a result of mobilization of stored nitrogen of
maize to aid sprouting or a compositional change
following the degradation of other constituents. This
observation was consistent with the findings of
researchers who also observed significant increase in
protein content with seed sprouting (30; 31). The
protein was extremely higher when compared to the
Recommended Daily Allowance (9.1-13g) for infants
within the age bracket of 6-24 months (32). The protein
values were higher than that reported by Ojinaka et al.
(33), which ranged from (3.9-3.97%) and the one
reported by Amadi et al. (34), in the nutrient and
antinutrient composition of yellow maize, Soyabean
and date palm fortified by moringa and ginger. Protein
synthesis was not affected by the processing methods
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which agree with Matilda (35). Protein is needed for
tissue replacement, deposition of lean body mass,
growth and because of the rapid growth in infancy
protein requirements (36).

Sample E had the highest value of fat compared to other
formulated blends and higher than the recommended
10% for infants. This may not be far-fetched due to the
removal of soluble carbohydrates as a result of
fermentation. Study had shown that fermentation
increases the fat content of complementary food (37).
The value obtained in this was higher than the
experimental value from fermented maize, rice,
soybean and fish meal was 9.38% and 8.75% by
Amankwah et al. (37). Fat is important in the diets of
infants and young children because it provides essential
fatty acids, facilitates absorption of fat-soluble vitamins
and enhances dietary energy density and sensory
qualities as seen in Akinola et al. (39).

Fiber content of the experimental samples was low and
this may be associated with the processing methods
adopted. Studies had revealed that 0.2 to 2.3% of fibre
in food can decrease due to sprouting and fermentation
(40-41). A study by Rusydi et al. (42), opine that the
effect of germination on total dietary fibre in different
legumes. They reported a significant (P<0.05) decrease
in fiber content of germinated kidney and mung beans
which agrees with this current study and also within the
range reported (43;44). The low fiber content is an
indication for nutrient density and energy needed for the
growth of children less than two years (45-47).

Micronutrients composition of the samples

The experimental samples have appreciable amount of
phosphorus, iron, zinc and iodine. Although, the
potassium, phosphorus, iron and iodine content of the
blended products were lower than the commercial
complementary food but can supply 30%, 40%, 28.5%
and 47.8% recommended daily intake RDI (table 3)
needed by the children between 6-12 months of age (32)
respectively. Potassium is an essential component
known for the role in the stabilization of osmotic
pressure and normal PH equilibrium of the body system
(48). Calcium obtained in this study were lower than the
value in maize-soy cerelac used as the control but
higher than the value (27.0-47.95mg/100g) reported for
complementary food formulated from malted maize,
soybean and groundnut (49). The lower calcium value
reported in this study could be attributed to the
processing methods that the grains were subjected to
prior to analysis (50). Calcium aids in building strong
bone and teeth and its deficiency leads to rickets and
stunting in children (51). From the sensory evaluation
done, it was observed that the control sample was
accepted the most in terms of colour, taste, aroma and
general acceptability (51). This outcome was expected
from the panelist because the nursing mothers are used
to feeding their infants with commercial
complementary food. However, the formulated blends
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were significantly accepted from the scores of the
results obtained.

CONCLUSION

Supplementation of maize and soybean flours improved
the macronutrients and micronutrients contents. This
study shows that maize-soybean complementary foods
which are processed using the three processing methods
(sprouting, fermentation and toasting) can be consumed
by children from 6 months of age. Sample H had high
appreciable of amount of potassium, phosphorus, iron
and iodine while sample H had the highest amount of
protein content. Sample E had the highest amount of fat
and energy content. The control sample J was more
acceptable followed by sample A because of it colour
and aroma.
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