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Abstract

Purpose: The study sought to evaluate breakfast cereals produced from finger millet, wheat,
soybean, and peanut blends

Methodology: In this study, finger millet based breakfast food analysis was conducted, with
supplementation of wheat, soybean, and peanut in the ratios of (100:0), (90:10), (80:20), (70:30),
and (60:40). These products were analyzed for proximate composition, mineral contents, and
sensory attributes using AOAC 2010, AAS flaming, and method described by Adenguwa et.al.,
(2014) respectively.

Results: The results for the proximate composition ranged from 61.70 to 71.25 %, 6.95 to 7.85 %,
2.40% to 3.20%, 9.70 % to 13.5 %, 1.5% to 8.50%, and 2.13 % to 4.10 % for carbohydrate,
moisture, ash, protein, fat, and fibre respectively. There was significant increase in the protein, fat,
fiber, and energy contents, and decrease in only carbohydrate contents at (p<0.05) with increase in
supplementation. There were general increase contents of Zn, Na, and K with equal decrease in
the Ca contents in all the samples A—E at (p<0.05). The mineral composition of this food is good
for its efficacy to alleviate some level of macro-minerals deficiencies. The scores for taste ranged
between 7.20 — 7.50, the scores range for aroma was from 6.60 — 6.90, and 6.23 — 7.10 was the
score range for mouth feel, the general acceptability which has a score range of 6.67 — 7.47 in
samples A to E. There was significant difference (p<0.05) across the samples in all the sensory
qualities.

Unique contribution to theory, practice and policy: This shows that this breakfast cereal product
will be accepted by the consumers when expose to the market due to its characteristic organoleptic
sensory appeal. It was recapitulated that this product should be adopted for better nourishment and
huger quenching due to lots of condensed nutrients of significant amount.

Keywords: Breakfast, incorporation, cereal, nutrition, evaluation, finger millet, supplementation.
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1.0 INTRODUCTION

A Breakfast which is the most important meal of the day is officially well-defined as any form of
food material obtained through processes such as rolling, grinding, and swelling or flaking of any
cereal crop or in combination with legumes or other plant based crops. Nicklas (2004) reported
that breakfast contributes to cognitive performance and improves concentration, supplies one
quarter of essential micronutrients to children’s diets.

Cereals most of which are ubiquitously grown are highly employed in making breakfast foodstuffs
include; corn (maize), wheat, and millet, etc. Cereals are the staple foods of the people providing
about 75 % of their total caloric intake and 67 % of their total protein intake (Mckevith, 2004).
The common examples of cereal products in Nigeria are; Cornflakes, Pap, kunun dawa, e.t.c.
Finger millet (Eleusine coracana), a variety of millet from cereals is good source of nutrients
especially minerals and fibre. The Carbohydrate content of finger millet is in the range of 70 -
76 %. Bhatt et al., (2003) reported that finger millet is about 3-5 times nutritionally superior to the
promoted rice and wheat in terms of micronutrients. Finger millet like other cereals is limiting in
some essential amino acids such as lysine. Hence, combination of finger millet with legumes like
peanut and/or soybean will improve its amino acids profile. Wheat, also a type and most utilized
cereal worldwide is a cereal with exceptional quality that makes it a primary ingredient in many
food factories. Wheat contains special type of protein called gluten that is responsible for its
excellent functional properties. Wheat can ideally serve as the basis for development of functional
foods designed to improve the health of millions of consumers (Tomas et al., 2014).

The term legume is derived from the Latin word legume which is in turn believed to come from
the verb legere "to gather.” Legumes are edible fruits or seeds of pod bearing plants. And the seeds
are put to a myriad of uses. (Trevor et al., 2005). The common legumes in Nigeria include cowpea,
soybeans, pigeon pea, and peanut. Peanut (Arachis hypogaea), is an oilseed crop cultivated in
semi-arid and subtropical regions of the world. Peanut is a major source of edible oil as well as
livelihoods for small-scale farmers in the northern Nigeria (Ajeigbe, 2015). Therefore it could be
used to improve the nutritional content of foods when added with other components like cereals.
Soybean (Glycine max) another legume is one of the world’s largest sources of plant protein and
oil. Soybean protein has a balanced amino acid profile. Soybeans had been used to enrich other
food stuffs such as cassava and cereal products (Ayo et al., 2007). Thus, the aim of this work is to
evaluate breakfast cereal produced from finger millet, wheat, soybean and peanut blends.

2.0 METHODOLOGY
2.1 Source of material

The finger millet, wheat, soybeans, and peanuts were purchased from Wednesday market in
Dutsinma, Katsina state. The chemicals and equipment/facilities used were up to standard and
were obtained from food processing laboratory of Food Science and Technology Department
Federal University, Dutsinma. They crops were subjected to pre-cleaning operations with the aim
of producing a safe and wholesome product.
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2.1.1 Processing of toasted soybean and peanut seeds

The seeds were cleaned, sorted and cracked using mortar and pestle for easy decortication then
toasted in the oven at 70°C for 1 hour. The seeds were dried in the sun and dehulled using mortar
and pestle to remove the testa. The testa from the dehulled seeds, were separated by winnowing in
order to obtain toasted soybean seeds. The seeds were cleaned, sorted and toasted in the oven at
70°C for 1 hour. The seeds were dried in the sun and dehulled using hands to remove the testa. The
testa from the dehulled seeds, were separated by winnowing in order to obtain toasted peanut seeds.

2.1.2 Composite formulation and Processing into flour blends

The finger millet and (wheat, soybean and peanut) grain samples were mixed using material
balance at the ratios of 100:0, 90:10, 80:20, 70:30 and 60:40, labeled as A, B, C, D and E. The
formulated samples were then weight with electronic chemical balance and milled using harmer
mill. Each of the milled four sample obtained were then subjected to sieving process with 1mm
pore sieve size and packed for analysis.

2.2 Methods
2.2.1 Proximate compositions

The proximate compositions of the samples were determined using standard methods as described
by Association of Official Analytical Chemists (AOAC, 2012). Extraction method was used for
the crude fat content determination. Total carbohydrate was determined by difference. Energy
calculation was done based on Artwater factor (% Protein x 4, % Carbohydrate x 4, % Fat x 9)
kcal/100 g.

2.2.2 Mineral content analysis
The mineral content of the products were determined by the AOAC (2012) method using AAS.
2.3 Preparation of complementary food

Method described by Olapade et al., (2012) was used. The blends of breakfast cereal flour were
thoroughly blended using a warring blender. Each blend (200g) was reconstituted with 50ml water
and stirred into smooth slurry followed by addition of boiling water (200ml) and stirring to obtain
consistent paste, which was sweetened sugar.

2.4 Sensory Analysis

The sensory evaluation of the formulated breakfast cereal was conducted in the food laboratory of
Federal University Dutsinma and performed by method of Iwe (2002). Thirty Semi-trained
students were invited as judges. The judges evaluated the breakfast cereals for taste, aroma, mouth
feel, appearance, and general acceptability.

2.5 Statistical Analysis

The analysis of variance (ANOVA) was used to analyze all data using the statistical package for
statistical package for social sciences (SPSS) version 16 for windows. Mean separation was
performed by the LSD test (p<0.05).
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3.0 FINDINGS AND DISCUSSIONS
Table 1: Proximate Composition

Carbohydrate Moisture Ash Fat Fibre Protein Energy

Samples (%) (%) (%) (%) (%) (%) (%)

A 71.25° 6.95 2.40*  1.50° 8.20? 9.70° 337.30°
B 70.55? 7.20° 3.10°  3.15°  6.30% 11.20% 357.55°¢
C 67.95% 7.552 3.00° 4.05°  6.25® 11.60% 353.05¢
D 64.00°¢ 7.70° 3.20°  7.20% 6.10° 11.75% 367.20°
E 61.70° 7.852 3.100 850 = 4.25° 13.15% 375.90°
LSD 5.98 1.04 0.85 1.83 1.99 3.40 0.00

Values are means of duplicate determinations. Values with the same superscript within the column are not
significantly different (p > 0.05).

Key; A = 100% finger millet, B = 90% finger millet & 10% (wheat, soybean, peanut), C = 80% finger
millet & 20% (wheat, soybean, peanut), D = 70% finger millet & 30% (wheat, soybean, peanut) E = 60%
finger millet & 40% (wheat, soybean, peanut).

Table 2: Mineral composition

Samples Zinc Calcium Sodium Potassium
(mg/100g) (mg/100g) (mg/100g) (mg/100g)
A 6.94°¢ 183.33? 5.83¢ 566.67¢
B 8.33P 158.33% 8.33P 1000.00°
C 8.33P 116.67°¢ 10.83? 1066.67°
D 13.89% 83.33¢ 11.672 1166.67°
E 16.672 66.67¢ 12.502 1400.002
LSD (.31 24./5 1./9 198.50

Values are means of duplicate determinations. Values with the same superscript within the column are not

significantly different (p > 0.05).

Key; A = 100% finger millet, B = 90% finger millet & 10% (wheat, soybean, peanut), C = 80% finger
millet & 20% (wheat, soybean, peanut), D = 70% finger millet & 30% (wheat, soybean, peanut) E = 60%
finger millet & 40% (wheat, soybean, peanut).
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Table 3: Sensory Attribute

Samples Taste Aroma Mouth feel ~ Appearance Gen. Acceptability
A 7.20° 6.60° 6.23¢ 5.97¢ 6.67¢
B 7.00° 6.27¢ 6.30° 6.13¢ 6.77°
C 6.87¢ 6.40° 6.03° 6.57° 6.63°
D 6.27¢ 6.17¢ 6.47° 6.57" 6.70°
E 7.50? 6.90° 7.10° 7.032 7.472
LSD 0.00 0.00 0.00 0.00 0.00

Values are means of duplicate determinations. Values with the same superscript within the column are not

significantly different (p > 0.05).

Key; A = 100% finger millet, B = 90% finger millet & 10% (wheat, soybean, peanut), C = 80% finger
millet & 20% (wheat, soybean, peanut), D = 70% finger millet & 30% (wheat, soybean, peanut) E = 60%
finger millet & 40% (wheat, soybean, peanut).

4.0 SUMMARY, CONCLUSIONS AND RECOMMENDATIONS
4.1 Summary
4.1.1 Proximate composition

The result of the proximate composition of finger millet, wheat, soybeans, and peanuts flour blends
of the samples is shown in table 1. where sample A with 100% finger millet had the highest while
sample E had the least carbohydrate content and this was similar to the report of Bhatt et al., (2003)
who stated that finger millet have 72 to 79.5% carbohydrate. The high carbohydrate content
contributes more energy value of food formulations.

The mean moisture contents ranged from 6.95 to 7.85 % with sample A having the least while
sample E had the highest value followed by D. There was however, no significant difference
among all the samples at P<0.05. The result was slightly higher than the findings of Satter et al,
(2013) who reported maximum of 3.85% moisture content of some commercially available
weaning foods. Since moisture content is indirectly used as a measure of stability, therefore this
food might have relatively short life on shelve.

The ash content increased with supplementation from 2.40 % in sample Ato 3.20 % in sample D,
where B corresponds with E with 3.10% ash. However, there was no significant difference among
all the samples at P<0.05. The values were within the range obtained by Satter et al, (2013).
Although there was no standard associated with quantity of ash in commercial weaning food
(FAO/WHO, 1994), the higher ash content indicates a higher mineral content required for proper
bone and tooth growth and development.

The fat content of samples A, B, C, D and E were 1.5%, 3.15%, 4.05%, 7.20%, 8.50% respectively.
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There was significant differences among the samples at (p<0.05) except between samples D and
E. The fat content increases from Ato E and this could be as a result of the increase in the quantity
of oil bearing seeds in the formulation. However, the fat contents obtained are lower than the
recommended 10% FAO (1996), for weaning food formulation.

The fibre content of these samples ranged from 2.13 % in sample E to 4.10 % fibre content in
sample A. however, sample A was significantly different (P<0.05) from other samples. There was
decrease in fibre content as the level of supplementation increases. This is as expected as
supplements have relatively low fibre content. The fibre content exceeds the requirement for
infants, as it has been documented that the fibre content of infant cereals should not be more than
2.5% (Odom et al., 2013). But it is still quite important to individuals suffering from gastro
intestinal and colon related diseases such as colon cancer and constipation.

There were significant differences (P<0.05) among the samples for the protein content. And the
amount increased with increase in the supplementation from 9.70 % in sample A to 13.5 % in
sample E. Similar increase was observed by Kudake et al. (2018). The increase in the protein
content could be as a result of the protein contributed by wheat, soybean, and peanut that are
protein rich crops. The proportion of protein of this supplemented flour blends can take care of
protein malnutrition in population who depends on it as their source of protein.

The energy or calorific value of finger millet supplemented with (wheat, soybeans, and peanut)
flour blends as presented in Table 2 shows values ranged from 337.30 kcal/ 100 g to 375.90 kcal/
100 g in samples A-E. Sample A (the control), showed least energy values (p<0.05) while samples
E had relatively highest energy. Ejikeme (2005) similarly reported the energy values of up to
411.04 Kcal/100 g for pigeon pea and sorghum flour. The high energy content of this formulated
breakfast cereal is advantageous for consumer who is on sedentary lifestyle.

4.1.2 Mineral Content

Results show the mineral composition of flour samples A, B, C, D and E in mg/100 g produced
from finger millet and (wheat, soybeans, and peanut) blends in the ratios 100:0, 90:10, 80:20,
70:30, 60:40 respectively. The value of calcium (ranged from 66.67 — 183.33 mg/100g) decreased
significantly (p<0.05) across the sample. Singh and Raghuvanshi (2012) reported that the finger
millet has the highest calcium content among all cereals (344 mg/100g), therefore the decrease
was probably due to supplementation. Potassium (that occur between 566.67 — 1400.00 mg/100g),
zinc (in the range of 6.94 — 16.67 mg/100g), this could be attributed to the appreciable amount
37.2 mg/100g of zinc found in peanut (Wilkinson, 2005). Zinc plays a vital role in many biological
functions such as reproduction. Sodium (5.83 — 12.50 mg/100g range) increased with increase in
the level of substitution. Minerals are vital for the overall mental physical well-being and are
important constituents of bones, teeth, tissues, and muscles, blood, and nerves cells. They generally
help in maintenance of acid base balance, response of nerves to physiological stimulation and
blood clotting (Hanif et al., 2006).

4.1.3 Sensory attributes

Results for sensory quality attributes of the formulated breakfast cereal blends for taste, aroma,
mouth feel, appearance and general acceptability are as presented in Table 6. As for the Taste,
Sample E emerged as the one with highest preference with mean value of 7.50, while the control
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was 7.20 and sample D ranked the least with 6.17 mean values at (p< 0.05). Aroma is a fundamental
sensory attribute which refers to the sensations in the nostrils as a result of rising of food or drink
volatile compounds. Sample with 40% supplementation had the highest mean value of 6.90.
Sample Ahad 6.23 while sample D had the least mean score of 6.17. There was however significant
difference (p<0.05) among samples as sample E was more acceptable. This improvement could
probably be due to the flavour impacted by the toasted soybean and peanut.

The mouth feel, which shows the response of sense organs in the mouth, was also ranked. There
was significant difference at p<0.05 among samples. The control (100% finger millet) had a mean
value of 6.23, where samples with 10%, 20%, 30%, and 40% wheat, soybean, and peanut blend
level of incorporation had 6.30, 6.03, 6.47, and 7.10 respectively. The preference test for
appearance also carried out. It was generally observed that the inclusion of the supplements
improved the appearance of the food. Sample with 40% (wheat, soybean, peanut) blend had the
most acceptable appearance with mean value 7.03. The result was as predicted because the
inclusion of soybean and peanut modified the appearance of finger millet as it has been reported
by Ranveer. (2010) that finger millet flour has a poor physical appearance. In the General
acceptability test, Sample with 40% (wheat, soybean, and peanut) blend had the highest score for
general acceptability with a mean value of 7.47, while the control had the least score of 6.67. There
was however, significant difference (p<0.05) among the samples. The result showed an increasing
trend in the level of general acceptability and this could be attributed to the increase in the level of
wheat, soybean and peanut in the supplementation.

4.2 Conclusion

This study gives the deepest insight on the right processes of developing new breakfast food
product from most available nutrient-densed cereal grains in combination with some legumes. The
formulated breakfast cereal food as evaluated with significant nutritional value can further be
commercialized at industrial level. And can also be administered or recommended to malnourished
individuals. These will in turn enhance the developments of a nation like Nigeria.
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