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Abstract

The study investigated the production of ready-to-eat breakfast cereals from acha, mung bean and orange
fleshed sweet potato flours (from 0% to 100%). The objectives of the study were to produce and evaluate
the chemical, microbial and sensory profile ready-to-eat breakfast cereal from blends of acha, fermented
mung bean and orange fleshed sweet potato flours. Acha, mung bean and orange fleshed sweet potato were
processed into flour. Bulk density and water absorption capacity of acha, mung bean and orange fleshed
sweet potato flour were determined. Preliminary studies were carried out to determine the best blend from
acha:mung bean flour blends. On inclusion of orange flesh sweet potato, the flour blend for the formulated
breakfast cereals, all the samples were subjected to functional, proximate, $-carotene, microbial and sensory
analyses using standard procedures. The results showed that the best blend was from 90% acha and 10%
mung bean flours for the breakfast cereals. There was an increase in the moisture, ash, fibre and p-carotene
content of the breakfast cereals with a corresponding decrease in the protein and fat content as the graded
levels of the orange fleshed sweet potato flour added to the blend increased. The addition of the orange flesh
improved the 1.24 to 3.04 mg/100 g. There was no mould growth in the formulated ready-to-eat breakfast

cereals
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INTRODUCTION

The burden of micronutrient malnutrition among the
population of Africa especially children under five are
high in sub-Saharan Africa compared with other regions
(Caulfied et al.,, 2006). Zinc, iron, and vitamin A is
identified by the World Health Organization as the most
limiting in the diets of the poor (Dewey, 2001). Consumers
are today demanding for an ever broadening selection
of more convenient light meal, low calorie, and high
nutritional food products. Therefore of great importance,
is the possibility of developing low cost breakfast cereal
that provides necessary nutrients required by the body.
Breakfast meals vary widely in different cultures around
the world. It often includes a carbohydrate source such
as cereals, fruit and or vegetable, protein, sometimes
dairy, and beverage (Rampersaud et al., 2005). Eating

breakfast made mostly from cereals provides energy and
enhances productivity and mental performance; they
are not usually consumed alone but supplemented with
other food in order to make up for the deficiencies found
in cereals (Enwere and Ntuen, 2005).

Breakfast cereals are legally defined as foods obtained by
swelling, grinding, rolling or flaking of any cereal (Sharma
and Caralli, 2004). Ready-to-eat (RTE) cereals ranks as
one of the best choices available as part of a nutritious
breakfast. Ready-to-eat cereals facilitate independence
because of their ease of preparation which means that
children and adolescents can be responsible for their own
breakfast or snacks (Jones, 2003). Such foods may need
to be reconstituted, pre-heated in a vessel or allowed to
thaw if frozen before consumption, or they may be eaten
directly without further treatment (Okaka, 2005). Aimost
all over the world, breakfast cereals have become firmly
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established on breakfast tables. In addition to a wide
variety of forms, taste and colours, they are expected
today to also meet a stringent nutritional requirement.
Eating breakfast has been shown to be beneficial for
both body and mind in several ways. Those who eat
cereal-based breakfast cereals have a lower Body Mass
Index (BMI) than those who skip breakfast or choose an
alternative breakfast options (Hunty and Ashwell, 2006).

The amount of cereal grown in Nigeria is high compared to
its utilization. This is due to post harvest losses incurred
from cereals, thus there is need to diversify the use of
cereals into producing some products which can be made
available all year. Acha one of the oldest cereal grain of
Digitaria spp is one of the most nutritious of all grains
but it is regarded as food for the poor (Omeire, 2013).
Adapted to poor soils and limited water supply, acha is
an excellent dry area crops which grows and produces
where other crops fail (Vodouhe et al., 2012). Like other
millets, acha is widely reported to be rich in amino acids
but particularly in the amino acid methionine and cysteine
which supply sulphur and other compounds required by
the body for normal metabolism and growth (Belton and
Nuttall, 2002). Some acha varieties are world’s fastest
maturing cereals and can produce grains in just 6 - 8
weeks. Acha is still underutilized because of difficulty
resulting from its very tiny seeds. It is rich in methionine,
an essential amino acid vital in human health that is
deficient in most cereals. Acha helps in lowering the blood
glucose level thereby reducing diabetes. Despite the
benefits associated with this cereal, it is still among the
cereals which are underutilized.

Mung bean (Vigna radiata) is still underutilized as food
due to its tough texture, long cooking time and lack of
education on its nutritional composition. Its consumption
is occasional. Mung bean can provide significant amounts
of protein (240 g/kg), carbohydrate (630 g/kg) and a
range of micronutrients in diets (Anwar et al., 2007).
Mung bean protein and carbohydrates are easily digested
and create less flatulence than those derived from other
legumes. The mung bean lysine content of 504 mg/g
makes it a good supplement for most cereal based diets
which lack this essential amino acid (Baskaran et al.,
2009). The high lysine content of mung bean makes them
an excellent enhancer of protein quality when combined
with cereal grain proteins (Ashraf, 2006). Mung beans are
a good source of energy, proteins, vitamins (thiamin, and
a good source of folate), minerals (iron, magnesium) and
dietary fibre.

Orange fleshed sweet potato is a breed of sweet potato
that is bio fortified with vitamin A. Sweet potato is
generally recognized as being an underutilized nutritious
food (Bovell-Benjamin, 2007). Beyond ‘boil’ and ‘eat’,
orange fleshed sweet potato can be processed into
various commercial products and can be used to enrich
indigenous foods.

The study is useful in the improvement of the nutritional
quality of cereals by complementing their limiting amino
acid with legumes. This study would also provide avenue
for the utilization of acha, mung bean and orange fleshed
sweet potato, which are presently underutilized as raw
materials for industrial production of breakfast cereals.
The product from the study would go a long way in
addressing macro and micro-nutrient deficiencies among
consumers especially children. The data obtained from
this study could play an important role as reference
material or baseline for researchers, health and nutrition
policy makers, dietary counsellors as well as households
(Usman, 2009).

The main thrust of the study was to produce and evaluate
ready-to-eat breakfast cereal from blends of acha,
fermented mung bean and orange fleshed sweet potato.

MATERIALS AND METHODS

Procurement of Raw Materials

Mung bean seeds, salt and sugar were purchased from
Ogige market, Nsukka in Enugu state, Nigeria. Acha
grains were purchased from Babangida market, Suleja
in Niger state, Nigeria while orange fleshed sweet
potato (UMUS®*®) was purchased from National Root
Crop Research Institute (NRCRI), Umudike in Abia state,
Nigeria.

Processing of Raw Materials

Acha, mung bean and orange fleshed sweet potato were
processed into flour using different methods.

Processing of acha grains to flour

Acha was processed into flour using the method described
by Olapade et al. (2010) with slight modification in drying
time from 4-6 h. Two kilograms (2 kg) of the grains were
cleaned by sorting and winnowing, then washed in several
changes of excess water to separate stone and sand. The
cleaned acha was then dried in an oven (Fulton, model
NYC-101) at 50°C for 6 hours. The dried acha was milled
into flour using hammer mill (Thomas Wiley mill Model
ED-5), packaged in an air tight container and stored for
further use. The flow diagram for the processing of acha
into flour is shown in Figure 1.

Processing of mung bean to flour

Mung bean was processed into flour using the method
described by Onwurafor et al. (2014) with slight
modification by soaking for 24 h instead of 12 h by these
authors. Two kilogram (2 kg) of the mung bean seeds
were cleaned by winnowing and hand-sorting.

The seeds were washed and fermented by soaking in
distilled water for 24 h. During the soaking, the water was
changed after 12 h. The fermented mung bean was then
dried in an oven (Fulton, model NYC-101) at 65°C for
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Figure 1. Modified flow diagram for the processing of
acha into flour.

12 h and milled into flour using a hammer mill (Thomas
Wiley mill Model ED-5) and sieved through 4.25 um pore
size sieve. The resultant flour was then packaged in an
airtight container for further use. The flow diagram for the
processing of mung bean into flour is shown in Figure 2.

Processing of orange fleshed sweet potato into flour

Orange fleshed sweet potato was processed in to flour
using the procedure described by Laryea (2016). Orange
fleshed sweet potatoes were sorted, peeled, chipped and
dried. The dried sweet potato chips were then milled in
a hammer mill (Thomas Wiley mill Model ED-5) into flour
and packaged in an air tight container for further use. The
flow diagram for the processing of orange fleshed sweet
potato to flour is shown in Figure 3.

Preparation of Flour Blends

Acha flour (AC) and Mung Bean flour (MB) were blended in
the ratio 100:0, 90:10, 80:20, 70:30, 60:40, 50:50 and
breakfast cereals produced from the blend. The resultant
breakfast cereals were subjected to sensory evaluation
in order to obtain the best blend (90:10). Composite
flour was formulated by mixing Acha flour (AC) and Mung
bean flour (MB) in the ratio 90:10. Samples of breakfast
cereals were generated by mixing composite flour (acha
and mung bean flour) with graded levels of Orange fleshed

Mung bean seeds

'

Cleaning

|
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|

Soaking (for 24 hours)

}

Dehulling

|

Drying (65 °C for 12 hours)

Milling

|

Sieving

l

Fermented Mung bean flour

Source: Onwurafor et al. (2014)
Figure 2. Modified flow diagram for the Processing of
mung bean into flour

sweet potato flour (OP) with 100% acha and 100% mung
bean as the control.

Production of Breakfast Cereals

Determination of bulk density and water absorption
capacity of flour samples

Bulk density and water absorption capacity of the flour
samples were determined using the method described by
Onwuka (2005) Figure 4.

Determination of Moisture, Fat, Ash, Protein and Crude
Fibre Contents of the Flour Samples and Formulated
Breakfast Cereals

The moisture, fat, ash, protein and crude fibre contents of
the flour samples and formulated breakfast cereals were
determined by the method of AOAC (2010).

Determination of Carbohydrate Content

The Carbohydrate was determined by difference as
follows:
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Figure 3. Processing of orange fleshed sweet potato into
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Figure 4. Flow diagram for the production of ready- to-

eat breakfast cereal

%Carbohydrates=100-(% moisture+%fat+%ash+%protei
n+%crude fibre).

Determination B-carotene

The B-carotene content was determined using Kirk and
Sawyer (1998) method.

Microbial Count Determination

The total viable count was determined by the pour plate
count method as described by Prescott et al. (2005)
while the pour plate method for the mould count was as
described by Harrigan and McCance (1976).

Sensory Evaluation

Sensory evaluation of the samples was evaluated by
20 semi-trained panelists from the Department of Food
Science and Technology for various sensory attributes
(appearance, taste, colour, texture, after taste and
overall acceptability). A 9-point Hedonic scale was used
where “9” represents extremely like and 1" represents
extremely dislike (lhekoronye and Ngoddy, 1985).

Experimental Design and Data Analysis

The experiment was conducted in a Completely
Randomized Design (CRD). Data obtained were subjected
to one-way Analysis of Variance (ANOVA) and mean
separation was done by Duncan multiple range test, using
Statistical Product for Service Solution (SPSS) version
20 and significance difference was accepted at p<0.05
(Steel and Torre, 1980).

RESULTS AND DISCUSSION

Proximate Composition, B-carotene, Water Absorption
Capacity and Bulk Density Content of Acha, Mung Bean
and Orange Fleshed Sweet Potato Flour

The proximate composition (%), B-carotene (mg/100 g),
water absorption capacity (%) and bulk density (g/cm?)
contents of acha, mung bean and orange fleshed sweet
potato flour are presented in the Table 1.

Sensory Scores of Breakfast Cereal Produced from Acha
and Mung Bean Flour.

The sensory scores of breakfast cereal formulated from
acha and mung bean flour is shown in Table 2.

The scores for colour of the breakfast cereal ranged
from 5.15 (AC+MB,) to 7.15 (AC+MB,). There was no
significant (p<0.05) difference between the samples and
control (AC+MB) except for sample AC+MB,. Sample
AC+MB, ranked highest followed by sample AC+MB,
(control). From Table 2, it was observed that the judges
preferred the colour of sample AC+MB, although it was
not significantly (p<0.05) different from sample AC+MB,
(control). The scores for colour decreased with increased
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Table 1. Proximate composition (%) and 3-carotene (mg/100 g) content of acha, mung bean and orange fleshed sweet potato flour.

Sample code
Parameters
AC MB OoP

Moisture (%) 10.42°+ 0.03 12.33°+0.03 15.582+ 0.02

Protein (%) 10.89°+ 0.04 21.94°+ 0.06 1.94°+ 0.04

Ash (%) 3.21°+ 0.05 2.83°+0.04 4.342+0.01

Fat (%) 0.73 £ 0.04 3.99+2.16 0.95 + 0.01

Fibre (%) 3.12°+ 0.05 3.91°+ 0.05 4.54°+ 0.06
CHO (%) 71.63°+0.13 49.93°+9.18 72.352+ 0.05

B-carotene (mg/100 g) 0.75°+ 0.06 0.22°+ 0.04 7.86°+ .05
WAC (%) 119.70° + 4.24 155.10°+ 0.70 264.90% + 5.65

Bulk Density (g/cm?) 0.812+ 0.01 0.70° + 0.01 0.65° + 0.01

Values are means + Standard Deviation (SD) of duplicate determinations. Values having the same superscript (a,b and c) within the same

column are not significantly (p>0.05) different.

AC: Acha Flour; MB: Mung Bean flour; OP: Orange fleshed sweet potato flour;

CHO:Carbohydrate; WAC:Water Absorption Capacity

Table 2. Sensory scores of breakfast cereal formulated from acha and mung bean flour.

Sample code Colour Taste Texture Aftertaste Appearance Overall acceptability
AC+MB 6.70°+ 0.40 7.15%+0.22 6.75%+ 0.32 7.00°+ 0.32 6.15%+ 0.43 6.90% + 0.32
AC+MB, 7.152+0.31 7.45°+0.31 7152+ 0.25 7.50°+0.29 7.20°+ 0.40 7.65°+0.29
AC+MB, 6.60°+ 0.26 6.15+ 0.30 6.35%°+ 0.35 5.95°+ 0.33 5.80*+ 0.35 6.35%+ 0.32
AC+MB, 6.402+ 0.37 5.75°+ 0.43 5.90>+ 0.45 5.95°+ 0.33 6.15%+ 0.37 5.70%+ 0.38
AC+MB, 6.1020+ 0.42 5.00+ 0.40 5.40+ 0.43 4.80°+ 0.35 5.30%+ 0.44 5.05%+ 0.41
AC+MB, 5.15°+ 0.46 3.959+ 0.59 4.60°+ 0.51 4.15°+0.48 4.80°+ 0.47 4.15°+ 0.53

Values are means * Standard Error of Means (SEM) of 20 panelists. Values having the same superscript within the same column are not significantly

(p<0.05) different (a,b,c and d)

Key: AC+tMB_ =100% acha+0% mung bean; AC+MB,=90% acha flour+10% mung bean flour; AC+MB,=80% acha flour+20% mung bean flour;
AC+MB,=70% acha flour+30% mung bean flour; AC+MB,=60% acha flour+ 40% mung bean flour; AC+MB_=50 % acha flour+50% mung bean flour.

substitution with mung bean flour. It was also observed
that the preference for the samples in terms of colour
decreased with increased addition of mung bean flour.

Taste of the formulated breakfast cereal ranged from
3.95 (AC+MB,) to 7.45 (AC+MB,). Sample AC+MB, was
highly rated compared to other formulated samples. This
showed that it was preferred to other samples and could
be attributed to improvement in the taste of the breakfast
cereal by the fermented mung bean flour. There was
no significant (p<0.05) difference between the taste of
sample AC+MB, and AC+MB; (control). This could imply
that blending acha and mung bean in the ratio of 90:10
(AC+MB,) for breakfast cereal production would not affect
its acceptability in terms of taste.

Table 2 shows that texture of the formulated breakfast
cereal ranged from 4.60 (AC+MB,) to 7.15 (AC+MB,)).
There was no significant (p<0.05) difference between
the texture of sample AC+MB, and that of the control
(AC+MB). The scores for texture of sample (AC+MB,)
was highest as shown in Table 2. This showed that it was
highly preferred relative to other samples. Texture is the
prevailing textural characteristics of the product at the
point of consumption that usually determine whether
a food product could be swallowed or chewed (Edet et
al., 2017). From Table 2, it was observed that the mean
values for the texture decreased as the addition of mung
bean exceed 10% but its addition at this level improved
the texture of the breakfast cereal. This is in agreement

with the findings of Chukwu and Abdul-kadir (2008) as
well as Mbaeyi-Nwaoha and Uchendu (2016).

The scores for the aftertaste of the breakfast cereals
ranged from 4.15 (AC+MB,) to 7.50 (AC+MB,). Sample
AC+MB, was mostly preferred by the panelists although
no significant (p>0.05) different exist between the
aftertaste of the sample (AC+MB,) and sample AC+MB
(control). The preference for the breakfast cereal in terms
of aftertaste decreased as the quantity of acha in the
blend decreased.

The sensory scores for the appearance of the breakfast
cereal ranged from 4.80 (AC+MB,) to 7.20 (AC+MB,).
The appearance of sample AC+MB, was highly preferred
by the judges relative to other samples although no
significant (p<0.05) difference exist between the sample
(AC+MB,) and sample AC+MB, (control). The appearance
of the all the breakfast cereal were generally acceptable
by the panelists.

The mean score for the overall acceptability of the
formulated breakfast cereals ranged from 4.15 (sample
AC+MB,) to 7.65 (sample AC+MB,). There was a general
decrease in the overall acceptability of the breakfast
cereal with a decrease in acha flour and increase in
mung bean flour. This is similar to the findings of Agu
et al. (2014) who has it that the overall acceptability of
biscuit produced from acha flour, bambara groundnut
flour and unripe plantain flour decreased with increased
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Table 3. Proximate composition (%) and 3-carotene (mg/100 g) content of breakfast cereal formulated from acha, mung bean and sweet potato

blends.

Moisture Protein Ash Fat i CHO B-carotene

Sample code Fibre (%)
(%) (%) (%) (%) (%) (mg/100 g)
UAC 6.609+ 0.14 9.769+ 0.20 3.549+ 0.42 0.25¢+ 0.07 2.89°+ 0.07 76.96%+ 0.91 0.539+ 0.01
UMB 8.32°+ 0.26 18.922+ 0.11 2.86°+ 0.08 1.83°+ 0.05 3.77¢+ 0.07 64.31°+ 0.57 0.117+ 0.01
ACMB,+OP, 7.28'+£0.15 12.07°+ 0.11 4.41¢+ 0.06 2.66°+ 0.06 3.94°+ 0.06 69.63°+ 0.44 1.24¢+ 0.00
ACMB,+OP, 8.979+ 0.21 10.36°+ 0.16 5.05°+ 0.06 2.54% + 0.65 4.24°+0.08 68.85°+ 1.17 1.819+ 0.01
ACMB,+OP, 9.52°+ 0.78 9.65+ 0.06 5.25°+ 0.06 2.03*+0.10 4.34°+ 0.06 69.21°+ 0.37 2.25°+ 0.01
ACMB +OP, 10.38°+ 0.06 9.11°+ 0.05 5.46°+ 0.08 1.67°+ 0.09 4.60°+ 0.02 68.78°+ 0.31 2.69°+0.21
ACMB,+OP, 11.202+ 0.14 8.56+ 0.05 5.982+ 0.05 1.43°+ 0.04 4.712+0.02 68.18°+ 0.03 3.042+0.28

Values are means + standard deviation of duplicate determinations. Values having different superscripts are significantly (p<0.05) different.

Key: AC: Acha flour; MB: Mung bean flour; OP: Orange fleshed sweet potato flour

UAC: 100% Acha flour; UMB: 100% Mung bean flour; ACMB1+OP1: 90% best blend+10% orange fleshed sweet potato; ACMB2+0OP2: 80%
best blend+20% orange fleshed sweet potato; ACMB3+OP3: 70% best blend+30% orange fleshed sweet potato; ACMB4+0OP4: 60% best
blend+40% orange fleshed sweet potato; ACMB5+0OP5: 50% best blend+50% orange fleshed sweet potato flours

addition of bambara groundnut flour and unripe plantain
flour. Sample AC+MB, had the highest mean score (7.65)
in overall acceptability which made the breakfast cereal
most acceptable to the judges although it was not s
ignificantly (p<0.05) different from the control (AC+MB,).

Generally, sample AC+MB, (90% acha+10% mung bean)
had the highest mean score in all parameters assessed
which indicates that the sample (AC+MB,) was most
preferred by the judges and was selected as the best
blend for further substitution with orange fleshed sweet
potato.

Proximate Composition and B-carotene Content of the
Breakfast Cereal

Table 3 shows the proximate composition (%) and
B-carotene (mg/100 g) content of breakfast cereals
formulated from acha, mung bean and orange fleshed
sweet potato flour blends.

The moisture content of the formulated breakfast cereal
ranged from 6.60% (sample UAC) to 11.20% (sample
ACMB_+OP). There was a significant (p<0.05) difference
in the moisture content of the samples. The moisture
content of the formulated breakfast cereal samples
increased as blending level of sample OP increased. This
is in agreement with Kidane et al. (2013) who stated that
increased addition of orange fleshed sweet potato flour
increased the moisture content of the bread produced
from wheat and orange fleshed sweet potato flour. This
could be attributed to the ability of the total high fibre in
orange fleshed sweet potato to interact with large amount
of water through the hydroxyl group existing in the fibre
structure.

The protein content (%) of the samples ranged from
18.92% (sample UMB) to 8.50% (sample ACMB,+OP,).
There was a significant (p<0.05) difference in the protein
content of the samples. The protein content of the sample
decreased with increasing blend of orange fleshed sweet
potato flour. Among the blended samples, ACMB,+0P,
(12.04%) had the highest protein content with a decrease
through to sample ACMB_+OP, (8.50%) which had the

lowest. This was in agreement with the findings of Kidane
et al. (2014) who produced bread from orange fleshed
sweet potato and wheat and Igbabul et al. (2014) who
also produced bread from wheat, maize and orange
fleshed sweet potato . The decrease in protein content
could be attributed to the low protein content of the
orange fleshed sweet potato flour (Kidane et al., 2013;
Bartova and Barta, 2009).

The ash content (%) of the formulated breakfast cereal
showed significant (p<0.05) differences with values
ranging from 2.86% (sample UMB) to 5.98% (sample
ACMB_+OP,). Lower value of 1.50 to 2.50% was recorded
by Mbaeyi, (2005) who used sorghum and pigeon pea
to formulate breakfast cereal and higher value 5.29% to
7.36% (Usman, 2009) who formulated breakfast cereal
from African yam bean, maize and defatted coconut. This
variation could be attributed to the use of different raw
materials in formulation of the product. As the graded
levels of orange fleshed sweet potato increased in the
composite flour, the ash content of the blend increased.
This was in agreement with the findings of Temesgen et
al. (2015) who blended orange fleshed sweet potato and
wheat flours for cookies production.

Table 3 shows that the fat content (%) of the breakfast
cereal ranged from 0.25% (sample UAC) to 2.66%
(sample ACMB, +OP,). There were significant (p<0.05)
differences among the samples. The presence of graded
levels of orange fleshed sweet potato in the formulation
could be responsible for the generally low fat content
of the resulting products. Higher values (8.70%-14.2%)
were recorded for breakfast cereals made from sorghum
and pigeon pea blends (Mbaeyi, 2005).

Table 3 shows that the fibre content (%) of the breakfast
cereal ranged from 2.89% (sample UAC) to 4.71% (sample
ACMB_+OP,). There were significant (p<0.05) differences
among the samples and the crude fibre content increased
with increase addition of orange fleshed sweet potato in
the blend. This was similar to the findings of Singh et al.
(2008) and Temesgen et al. (2015) who incorporated
orange fleshed sweet potato in their blends. This could be
attributed to the increased fibre content of orange fleshed



sweet potato in the blend.

The carbohydrate content ranged from 76.96% (UAC) to
64.31% (UMB) where sample UAC (76.96%) being the
control had highest value and the least UMB (64.31%).
The samples had higher values of carbohydrate due to
the presence of acha (cereal) and orange fleshed sweet
potato.

Table 3 shows the B-carotene content of the formulated
breakfast cereal. The B-carotene content of the breakfast
cereals formulated with orange fleshed sweet potato
ranged from 1.24 mg/100 g (sample ACMB,+OP,) to
3.04 mg/100 g (sample ACMB,+OP,) and in control
samples it was relatively low (0.11 mg/100 g for UMB and
0.53 mg/100 g for UAC). The B-carotene increased with
increased addition of orange fleshed sweet potato flour to
the blend. This could be attributed to the high B-carotene
content of orange fleshed sweet potato (Temesgen et al.,
2015).

Microbial Count (cfu/g) and Sensory Scores of the Breakfast
Cereals Formulated from Acha, Mung Bean and Orange
Fleshed Sweet Potato Flour

Table 4 shows the total viable and mould count of the
formulated breakfast cereal from acha, mung bean and
orange fleshed potato flour. The total viable count of the
formulated samples ranged from 3.1x10° (sample UAC)
to 8.3x10° (sample ACMB,+0P,) cfu/g. The variation in
the microbial load might be attributed to handling of the
product after processing. However, the microbial loads
of the sample were generally low. There was no mould
growth in all the formulated breakfast cereals which could
be attributed to the low moisture content of the formulated
samples. This implies that product could be kept for a very
long time. There was no significant (p>0.05) difference
between the ready-to-eat breakfast cereals from acha,
mung bean and orange fleshed sweet potato flours as

Table 4. Total viable count and mould count of the formulated
breakfast cereal.

Sample IVC (cfu/g) Mould (cfu/g)
UAC 3.1x103 ND
UmMB 5.5 x 103 ND
ACMB1+0OP1 4.7 x 103 ND
ACMB2+0P2 6.1 x 103 ND
ACMB3+0OP3 8.3x 103 ND
ACMB4+0P4 5.1 x 103 ND
ACMB5+0P5 3.6 x 103 ND

Values are means of duplicate determinations. Key: AC:
Acha flour; MB: Mung bean flour; OP: Orange fleshed sweet
potato flour ;ND: Not detected; TVC: Total viable count; UAC:
100% Acha flour; UMB: 100% Mung bean flour; ACMB,+OP:
90% of best blend+10% orange fleshed sweet potato;
ACMB,+OP,: 80% best blend+20% orange fleshed sweet
potato; ACMB,+OP_=70% best blend+30% orange fleshed
sweet potato; ACMB,+OP,=60% best blend+40% orange
fleshed sweet potato; ACMB,+OP,=50% best blend+50%
orange fleshed sweet potato.
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well the control. These products were highly rated and
acceptable to the panelists in terms of colour, taste,
aftertaste, texture, appearance and overall acceptability.

CONCLUSION

The study showed that ready-to-eat breakfast cereals
could be formulated from acha, mung bean and orange
fleshed sweet potato which are presently underutilized.
From the study, it was observed that among the breakfast
cereals formulated from acha and mung bean flour, the
judges preferred sample AC +MB, which was selected as
the best blend. The breakfast cereals formulated from
acha, mung bean and orange fleshed sweet potato flour
were highly rated and acceptable to the panelists in all
the attributes assessed. Thus, blending of acha, mung
bean and orange fleshed sweet potato flour improved
the acceptability and nutritional value of the resultant
breakfast cereal.

It was also observed that decrease in the protein content
of the breakfast cereal was improved by the addition of
mung bean to the blend up to 12%. The product resulting
from the study also contain appreciable amount of
carbohydrate which provides energy to the body when
consumed. The inclusion of orange fleshed sweet potato
to the blend improved the ash, fibre and B-carotene
content of the breakfast cereal. The formulated breakfast
cereals had very low microbial load while ho mould was
detected. The production of breakfast cereal from the
raw materials used in this study would contribute to
the nutritional needs of individuals who are protein and
vitamin A deficient.
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