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ABSTRACT

Ogi was produced from composite flour of fermented Acha, roasted Soybean and Carrot. The raw
materials were blended in varying proportions. Proximate composition, functional properties and
sensory characteristics of the formulated Ogi samples were evaluated. The results of the proximate
composition showed a significant increase in moisture (5.36% to 9.94%), protein (3.94% to
16.98%), fat (1.89% to 10.23%), crude fiber (1.80% to 3.12%) and ash (0.35% to 0.99%); while a
decrease was observed in carbohydrate (86.66% to 58.74%) with increase in supplementation with
roasted Soybean flour and constant addition of carrot flour along with the milk flavor. The functional
properties showed significant increase in foam capacity (5.99% to 7.97%), Swelling index (2.46 v/v
to 3.08 v/v) and Least gelation capacity (8.10% to 14.0%); while a decrease was observed in bulk
density (0.84 g/mL to 0.72 g/mL), water absorption capacity (1.40% to 1.10%) and foaming stability
(3.39% to 2.79%). Sensory characteristics result revealed that there was no significant difference
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their nutritional composition.

(p<0.05) in aroma and overall acceptability with increasing incorporation of roasted Soybean flour
and constant addition of Carrot flour with milk flavor. Aside the control sample (containing 100%
fermented Acha flour) there was preference for Sample C (70% fermented Acha flour: 15% roasted
Soybean flour: 10% Carrot flour: 5% Milk flavor) and Sample D (60% fermented Acha flour: 25%
roasted Soybean flour: 10% "Carrot flour: 5% Milk flavor) in terms of color (6.65 and 6.25), taste
(6.95 and 6.35), aroma (6.45 and 6.30), mouth feel (6.10 and 6.35) and overall acceptability (6.50
and 6.50) respectively, among the blend formulations. Supplementation of fermented Acha with
roasted Soybean and Carrot flour considerably increased the protein and fat contents of the blend;
hence Soybean should be used for supplementation of cereal based product in order to improve

Keywords: Carrot flour; fermented Acha flour; functional properties; Ogi; proximate composition;
roasted soybean flour; sensory characteristics.

1. INTRODUCTION

Ogi is a smooth, free flowing thin porridge
obtained from wet-milled, fermented cereal grain
and it serves as a major weaning food for
infants, a breakfast meal for both children and
adults and sometimes it is chosen as food for the
sick [1,2]. It is also known as ‘Eko’, ‘Agidl,
‘Akamu’, ‘Koko' in Nigeria [3]. Ogi can be
consumed in itself as a whole or can be
consumed along with other food products such
as cooked beans, fried bean cake commonly
called Akara, Moi-moi, bread, fried plantain and
fried yam. Other enriching ingredients like milk,
tea, sugar and honey can be added to Ogi to
serve as an integral part of the meal in order to
enhance its taste and nutrients. The major
disadvantage of sole cereal gruel is that the
starchy nature of these foods makes them bind
so much water, thus yielding a bulky gruel with
decreased nutrient content [4]. In addition, the
high moisture content of Ogi slurry predisposes it
to spoilage; however the reduction in moisture
content through drying can enhance the shelf life,
provide convenience and allow for easy
reconstitution of the Ogi powder [5]. The amino
acid compositions of the proteins in the cereal
grains are generally low in the contents of lysine
[6]; while the protein in legumes have a well-
recognized deficiency of the essential Sulphur-
bearing amino acids namely, methionine and
cysteine, but are comparatively rich in lysine [7].
Protein  malnutrition is rampant in both
developing and underdeveloped countries.
Since, animal’s protein is beyond the reach of
this group; their primary protein supply comes
from plant based products [8]. Therefore,
blending a cereal with a legume will help in
improving the nutrient density of Ogi and nutrient
intake, which may result in the prevention of
malnutrition problem especially among infants
and children.

Acha (Digitaria exilis) also known as Fonio or
hungry rice has a packed reserve of nutrients
and it is regarded as one of the oldest African
cereal crops, indigenous to West Africa. It is a
rich source of vitamins, minerals, fiber,
carbohydrate, protein, amino acids containing
methionine and cysteine [9]. These two amino
acids however are lacking in wheat, rice, maize
and other cereal crops [10]. The total Sulphur
amino acid content of 7.3% makes Acha an
excellent complement to legumes [11]. Acha has
more protein and fiber contents than rice; more
so, greater carbohydrate content than millet,
sorghum and maize. The tiny grains are gluten-
free and when cooked is light and easy to digest
and can be included in many different cereal
based recipes, making it an attractive ingredient
for health food products for those with gluten
intolerance, poor health or for baby food [12].
Cooking and fermentation increased both
proximate and mineral composition in treated
samples of Acha, but decreased anti-nutritional
factors in most parameters tested. Cooking and
fermentation could be used by most rural and
poor urban dwellers to increase nutrient content
of their diets [13]. Therefore, its nutritional
benefits outweigh the nutritional benefits from
other similar cereal crops.

Soybean (Glycine max) a grain legume, is one of
the richest and cheapest sources of plant protein
that could be used to improve the diets of
millions of people, especially the poor and low
income earners in developing countries because
of its nutritional quality, attractiveness and
functional properties [14]. It is an important
source of proteins (40%), lipids (20%), minerals
(5%), and B vitamins for human nutrition [15].
Soybeans contain all the essential amino acids
(except methionine and cysteine), which must be
supplied in the diet because they cannot be
synthesized by the human body. There is



increasing evidence that the consumption of
Soybean products reduces cancer, blood serum
cholesterol, osteoporosis, chronic renal disease,
heart disease, oxidative stress and others [16-
18]. The processing of Soybean will not only help
in making nutrients more accessible and
enhance palatability; it will also help in removing
undesirable constituents. As a result of the health
benefits which Soybean products have to offer, it
has prompted a rise in the demand for beans. In
this respect, the world production of Soybean
has significantly increased in the last decade,
rising from 200 million metric tons in 2005 to 324
million metric tons in 2016 [19]. Though, the
2015 annual production is very low (less than 3
million metric tons) in Africa; in this area of the
world, Soybean plays an important role in infant
nutrition [15]. In particular, soy flour is used to
fortify traditional cereal-based foods [20,21]. The
major challenges in using soybean flour in infant
food are the elimination of anti-nutrients,
oligosaccharides, beany flavor and the reduction
of the viscosity of the resulting porridge [15].
Soaking and roasting have been applied to meet
these objectives [22,23]. Roasting at 100°C for
20 min was reported to inhibit 90% of trypsin
inhibitors activity in soybean flour [15].

Carrot (Daucus carota L.) is a significant source
of vitamins (A, B, C, E), beta carotene, folic acid,
pantothenic acid and trace elements such as K,
Na, Ca, Mg, P,S, Mn, Fe, Cu and Zn [24].
Consumption of Carrot improves eyesight, lowers
cholesterol and improves digestion [25].
Consumption of carrot and its products would be
very useful in alleviating vitamin A deficiency
particularly, among children below six years and
adults [26]. Vitamin A deficiency (VAD) has been
reported to be one of the major public health
problems in developing countries in which
Nigeria is one [26]. There is therefore the need to
develop enriched products such as Ogi in order
to address the nutritional needs and enhance the
health of the vulnerable groups. A formulated Ogi
could well serve as an effective vehicle for
incorporating protein and macronutrients which
can be accessed conveniently by consumers,
especially children who need them the most for
their growth and development.

Therefore, the rationale behind this study was to
produce a more palatable Ogi with an improved
nutritional value knowing that Acha is the testiest
and most nutritious of all grains; a cereal rich in
methionine and cysteine, while soybeans is a
legume rich in lysine, an essentially limiting
amino acid in most cereals.
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2. MATERIALS AND METHODS
2.1 Sources of Materials

Raw materials such as Acha (Digitaria exilis),
Soybeans (Glycine max) and Milk flavor were
purchased from Central Market, Kaduna, North
West Nigeria; while Carrot (Daucus carota L.)
was purchased from a local Market in Jos, North
Central Nigeria. Equipment and materials
used for the study were supplied by
laboratories in the Department of Food Science
and Technology, University of Agriculture,
Makurdi.

2.2 Sample Preparations
2.2.1 Production of fermented Acha flour

Fermented Acha flour was produced according to
the methods described by Adegoke [27] and
Osungbaro [28]. Briefly, Acha grains were
washed with cold clean water repeatedly until it
became clear, after which it was de-stoned using
water. This action made the heavier sand settle
at the bottom of the plastics as vibration was
gently applied and it was repeated from one
plastic container to another, until grains were free
of sand. The grain was steeped and wet milled
using attrition mill (model R175A) with warm
water into fine slurry. The resulting starch slurry
was filtered or sieved using Muslin cloth. In order
to obtain a wet fermented Acha starch, it was
covered and allowed to stay for 36 h, a process
referred to as souring during which further
fermentation proceeds. The filtered and sediment
starch was decanted, dewatered and dried in a
Cabinet dryer at 65°C for 6 h. The dried starch
was then milled in a Hammer mill (500 pm-2.50
mm, EU 5000 D model) and sieved using a Mesh
sieve (250 ym mesh screen). The fermented
Acha flour produced was finally packaged in
sealed polyethylene bags for blending and
preparation of Ogi formulations.

2.2.2 Production of roasted soybean flour

Roasted Soybean flour was produced using an
earlier method of Msheliza et al. [29]. Soybean
seeds were carefully cleaned and sorted out to
remove defective and small sized seeds, foreign
particles such as stones, sticks and leaves.
Whole grains of soybean weighing 1 kg was
soaked for 2 h in clean water of three times its
weight by volume until the seed coat became
soaked and wet to facilitate dehulling. Mortar and
pestle were used for dehulling. The dehulled
soybean was washed to remove the seed coat,



drained and then partially sun dried. The
soybean was then traditionally roasted using an
open thick aluminum pot. A commercial grinding
machine was used to mill the dehulled grain into
fine flour and let to pass through a sieve of about
1 mm mesh screen. The roasted soybean flour
was packaged in a plastic container until when
required.

2.2.3 Production of carrot flour

The method described by Marvin [30] with slight
modification was used in the preparation of
Carrot powder. The carrots were washed in
portable water, sorted, unwanted particles
removed and shredded into flat shapes. The
sliced carrots were blanched for 3 min in hot
water to preserve color and nutrients. The carrots
were immediately cooled under running water
and dried in an oven (PRO-125 model, Genlab,
UK) at 50°C for 12 h. The dried carrot was
ground to a fine powder using a Hammer mill
(500 ym-2.50 mm, EU 5000 D model) and sieved
with a 250 ym aperture sieves. The flour was
packed in a seal lock cellophane bag until ready
for used.

2.2.4 Preparation of Ogi formulations

Ogi was prepared according to the method
described by Ihekoronye [31]. Fermented Acha
flour was blended with roasted Soybean
flour, Carrot flour and Milk flavor as shown in
Table 1. Each blend was mixed thoroughly in a
Kenwood mixer (Model A 220) for 10 min to
produce Ogi formulations. The formulations
developed were individually packaged in
sealed polyethylene bags until used for analysis.

In addition, 100% fermented Acha flour
formulation was similarly prepared as a
reference.
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2.3 Determination of Proximate Composi-
tion

The moisture, protein, crude fat, crude fibre and
ash contents of the formulated Ogi samples were
determined according to the standard methods of
AOAC [32]. Carbohydrate was calculated by
difference [7]: % Carbohydrate = 100%— (%
moisture + % protein + % fat + % crude fiber+ %
ash).

2.4 Determination of Functional
ties

Proper-

The Bulk density was determined by using an
earlier method described by Ahemen et al. [33].
Water absorption capacity and foaming capacity
were determined by the methods described by
Ohizua et al. [34]. Foam stability, swelling index
and least gelation capacity of the Ogi samples
were determined by the methods of Ojo and
Enujiugha [35].

2.5 Sensory Evaluation

The organoleptic characteristics of the Ogi from
fermented Acha, roasted Soybean and Carrot
composite flour samples were evaluated by a 20
member trained panelists drawn  from
Department of Food Science and Technology,
University of Agriculture, Makurdi, comprising
both staff and students who were already familiar
with the consumption of Ogi. The Ogi was made
into slurry by adding water till it formed a paste
and boiled water was added to it and stirred
continuously till it became viscous and formed a
gruel as described by Ojo and Enujiugha [35].
The panelists were provided with a
questionnaire. The samples were evaluated

Table 1. Blend formulations of Ogi from Acha, soybean and carrot flour

Formulations Fermented Acha Roasted

soybean Carrot flour (%)

Milk flavor (%)

flour (%) flour (%)
A 100 - - -
B 80 5 10 5
C 70 15 10 5
D 60 25 10 5
E 50 35 10 5

A = 100% fermented Acha flour: 0% roasted Soybean flour: 0% Carrot flour: 0% Milk flavor (Reference sample);
B = 80% fermented Acha flour: 5% roasted Soybean flour: 10% Carrot flour: 5% Milk flavor; C= 70% fermented
Acha flour: 15% roasted Soybean flour: 10% Carrot flour: 5% Milk flavor; D= 60% fermented Acha flour: 26%
roasted Soybean flour: 10% Carrot flour: 5% Milk flavor and E= 50% fermented Acha flour: 35% roasted Soybean
flour: 10% Carrot flour: 5% Milk flavor



for color, taste, aroma, mouth feel and overall
acceptability using a 9-point hedonic scale in
which 9 = like extremely and 1 = dislike
extremely as previously used by Meilgaard et al.
[36]. The order of presentation of samples to the
panel was randomized. Tap water was provided
for each panelist to rinse their mouth in-between
evaluations.

2.6 Statistical Analysis

All analyses were conducted in duplicate
determinations. Means and standard deviation
were calculated. The data obtained were
subjected to Analysis of Variance (ANOVA).
Least Significance Difference (LSD) test was
used to separate means where significant
difference existed at (P<0.05).

3. RESULTS AND DISCUSSION

3.1 Proximate Composition of Ogi Made
from Fermented Acha, Roasted
Soybean and Carrot Composite Flour

The result of proximate composition (moisture,
protein, crude fat, crude fiber, ash and
carbohydrate) of the formulated Ogi is shown in
Table 2. The moisture content ranged from
5.36% to 9.94%, with 100% fermented Acha flour
(Sample A) having the lowest value of 5.36%;
while the sample with 35% roasted soybean flour
supplementation (Sample E) had the highest
value of 9.94%. Increasing levels of roasted
Soybean flour led to an increase in the moisture
and carbohydrate contents of the samples.
Moisture plays a very important role in the
keeping quality of foods and high moisture can
have an adverse effect on their storage stability
[37]. The Moisture contents of the samples were
within the recommended value (5-10%) [38].
Flour products with moisture content less than
13% are more stable from moisture dependent
deterioration [34]. The protein content of the
formulated Ogi samples ranged from 3.94% to
16.98%, there was significant (p<0.05) difference
among the samples, with 100% fermented Acha
flour (Sample A) having the lowest protein of
3.94%; while the Sample with 35% roasted
Soybean flour supplementation have the highest
value of 16.98%. The increase in protein content
due to supplementation with roasted Soybean
flour is in agreement with Temple and Bassa [39]
who reported that addition of legumes to cereals
improves the protein content of the cereals. The
low level of protein in Sample A to Sample C
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(3.94% to 5.60%) may be due to the method of
processing. The crude fat content ranged from
1.89% (Sample A) to 10.23% (Sample E) with
significant variations observed in all the samples.
The increase in the amount of crude fat could be
attributed to the inclusion of oil-dense soybeans
in the Ogi based diet. This attribute tends to
agree with the recommendations by FAO/WHO
[40] that vegetable oils be included in foods
meant for infants and children, which will not only
increase the energy density, but also be a
transport vehicle for fat soluble vitamins [38].
Crude fibre measures  the cellulose,
hemicelluloses and lignin content of food [41].
The crude fibre content ranged from 1.8% -
3.12%. There was significant difference among
all the samples, with 100% fermented Acha flour
having the lowest value of 1.80%, while the
Sample  with 35% roasted Soybean
supplementation have the highest value of
3.12%. The fiber content increased as the
percentage inclusion of Soybean
supplementation increased. This shows that the
composite blends are good repository of fiber
and can be used in the formulation of functional
food products. Similar results were also obtained
by Ohizua et al. [34] for composite flour blends
obtained from unripe cooking banana, pigeon
pea and sweet potato. All the formulated Ogi
samples had fibre content that were within the
recommended range for diets of not more than 5
g dietary fibre per 100 g dry matter [42].
Consumption of high fiber food products has
been linked to reduction in hermorrhoids,
diabetes, high blood pressure, and obesity [43,
44). Fibre has useful role in providing roughage
that aids digestion, soften stools and lowers
plasma cholesterol level in the body [41]. The
ash content ranged from 0.35% to 0.99%, with
100% fermented Acha flour having the lowest
value of 0.35%. With increase in
supplementation, the value increased (p<0.05)
significantly to 0.99% (Sample E). Ash content
represents the presence of mineral matter in a
food. The carbohydrate content ranged from
58.74% to 86.66%. There was significant
(p<0.05) difference between all the samples, with
100% fermented Acha flour having the highest
value. With increase in supplementation of
roasted Soybean flour and constant addition of
Carrot flour with milk flavor, there was significant
(p<0.05) decrease in carbohydrate content to
58.74%. The decrease could be due to the low
content of carbohydrate in the added roasted
Soybean flour which agreed with the findings of
Iwe [14] that Soybeans are poor source of carbo
hydrate.
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Table 2. Proximate composition of Ogi made from fermented Acha, roasted Soybean and
carrot composite flour

Formulations

Parameters (%)

Moisture  Crude Crude fat Crude Total ash Carbohydrate

content protein fiber content
A 5.36%£0.03 3.94°+0.04 1.89°+0.04 1.80°+0.01 0.35°+0.04 86.66°+0.67
B 5.63°40.02 4.29°+0.04 3.91°t0.49 1.96°t0.03 0.66°+0.03 83.55°+0.45
C 5.65°40.06 5.60°t0.02 5.42°+0.05 2.40°+0.06 0.69°+0.06 80.24°+0.07
D 9.24°+0.06 11.46°+0.03 7.67°+0.03  2.60°+0.02 0.73°+0.05 68.30°+0.15
E 9.94°+0.03 16.98°+0.08 10.23°+0.01 3.12°+0.05 0.99°+0.05 58.74°+0.04
LSD 0.10 0.09 0.09 0.12 0.20 1.14

Values are means + standard deviations of duplicate determinations. Means with different superscripts in the
same column are significantly (p<0.05) different
A= 100% fermented Acha flour: 0% roasted Soybean flour: 0% Carrot flour: 0% Milk flavor (Reference sample);
B= 80% fermented Acha flour: 5% roasted Soybean flour: 10% Carrot flour: 5% Milk flavor; C= 70% fermented
Acha flour: 15% roasted Soybean flour: 10% Carrot flour: 5% Milk flavor; D= 60% fermented Acha flour: 25%
roasted Soybean flour: 10% Carrot flour: 5% Milk flavor; E= 50% fermented Acha flour: 35% roasted Soybean
flour: 10% Carrot flour: 5% Milk flavor and LSD: Least Significance Difference

3.2Some Functional Properties of Ogi
Made from Fermented Acha, Roasted
Soybean and Carrot Composite Flour

Results of the functional properties of Ogi made
from fermented Acha, roasted Soybean and
Carrot composite flour are presented in Table 3.
The bulk density significantly (p<0.05) decreased
from 0.84 g/mL (Sample A) to 0.72 g/mL (Sample
E) with increasing supplementation with roasted
Soybean flour, and constant addition of carrot
flour alongside milk flavor. This is in agreement
with Onuh and Abdulsalam [45] who reported
that the result fell within the reported value for
starch foodstuff. Ohizua et al. [34] reported bulk
density values of 0.48 g/mL to 0.92 g/mL for
composite flour blends obtained from unripe
cooking banana, pigeon pea, and sweet potato;
which were comparable to the results obtained in
this research. The result of bulk density (BD) is
used to evaluate the flour heaviness, handling
requirement and the type of packaging materials
suitable for storage and transportation of food
materials [34]. In terms of packaging, higher bulk
density is desirable, as more food will occupy
less space (volume) [46]. However, from
nutritional point of view, the decreasing bulk
density implies that, infants can eat more of the
food thus making more nutrients available to
them. The lower the bulk density value, the
higher the amount of flour particles that can stay
together and thus increasing energy content that
could be desirable from such diet [47]. Water
absorption capacity (WAC) illustrates the amount
of water available for gelatinization [48]. Water
absorption  capacity decreased  (p<0.05)
significantly from 1.4% to 1.1% with Sample A
having the highest value and Sample E having

the lowest WAC. Variation in WAC of composite
flours may be due to difference in concentration
of protein, their degree of interaction with water
and possibly their conformational characteristics
[49]. As the supplementation of roasted Soybean
flour increases with the constant addition of
carrot flour with milk flavor, WAC decreases.
Lower water absorption capacity is desirable for
making thinner gruels with high caloric density
per unit volume [50]. Form capacity (FC) is used
to determine the ability of the flour to foam which
is dependent on the presence of the flexible
protein molecules which decrease the surface
tension of water [34]. The FC increased from
5.99% in Sample A to 7.97% in Sample E as the
percentage inclusion of roasted soybean flour
into the blend formulation for Ogi increased. This
is expected as the soybean is a better repository
of protein than acha and carrot. Similar result
(1.38% to 10.00%) was reported by Ojo and
Enujiugha [35] as supplementation of melon and
conophor nut increased in fermented maize flour.
It was also in agreement with the findings of
Ohizua et al. [34] who revealed FC values of
2.01% to 12.88% with increasing addition of
pigeon pea to the Unripe cooking
banana/Sweetpotato flour blends. Foam stability
decreased (p<0.05) significantly from 3.39%
(Sample A) to 2.79% (Sample E) as roasted
Soybean flour supplementation increased with
constant addition of carrot flour and milk flavor.
The changes observed in flour can be caused by
physiological differences in the composition of
protein and the presence of other compounds
such as lipids and carbohydrate in different
proportions [51]. Swellling index ranged from
2.46 v/v to 3.08 v/v with Sample E having the
highest value, while sample A had the least



value. With increase in supplementation of
roasted soybean flour, there was an increase in
swelling index. These values were comparable to
those obtained by Ali et al. [52] on the effect of
different supplementation of Soybean flour on
Pearl millet property. Swelling index of the
sample illustrates the ability of the sample to
absorb a particular amount of water and retain
some within the duration of study. Moorthy and
Ramanujan [53] reported that swelling of flour
granule is an indication of the extent of
associative forces within the granules. The
variations in the swelling index indicate the
degree of exposure of the internal structure of
the starch present in the flour to the action of
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water [54]. Least gelation capacity (LGC)
measures the minimum amount of flour needed
to form a gel in a measured volume of water [34].
The LGC increased significantly (p<0.05) from
8% to 14%. Sample A with 100% fermented
Acha flour formed a strong gel at 8%. As roasted
Soybean flour supplementation increases with
addition of constant amount of Carrot flour and
milk flavor, a strong gel is formed at 12%, while
for Sample E, strong gelation occurred at 14%.
No gel was formed at 2%, 4% and 6%
concentrations. It was also observed that
treatment with increasing supplementation of
roasted Soybean flour formed a weak gel. Similar
findings were reported by Ali et al. [52] for Pearl

Table 3. Some functional properties of ogi made from fermented acha, roasted soybean and
carrot composite flour

Formulations Parameters

BD (g/mL) WAC (%) FC (%) FS (%) SlI(v/v) LGC (%)
A 0.84°+0.05 1.40°t0.38  5.99°:0.42 3.39°+0.06 2.46°t0.04 8.00°+0.20
B 0.80°+0.05 1.30°+0.20 6.10°40.43  3.16°+0.17 2.67°£0.02 12.00°+0.80
c 0.74°+0.03 1.25°+0.20  6.57°+0.46 2.97°+0.14 2.90°+0.02 12.00°+0.50
D 0.73°£0.06 1.20°+0.26  7.94°+0.33  2.82°°+0.14 2.91°+0.01 12.00°+0.70
E 0.72°£0.04 1.10°+0.10  7.97°+0.72 2.79°°+0.06 3.08°+0.02 14.00°+0.50
LSD 0.12 0.13 0.33 0.19 0.03 1.07

Values are means + standard deviations of duplicate determinations. Means with different superscripts in the
same column are significantly (p<0.05) different
A= 100% fermented Acha flour: 0% roasted Soybean flour: 0% Carrot flour: 0% Milk flavor (Reference sample);
B= 80% fermented Acha flour: 5% roasted Soybean flour: 10% Carrot flour: 5% Milk flavor; C= 70%

fermented Acha flour: 15% roasted Soybean flour: 10% Carrot flour: 5% Milk flavor; D= 60% fermented

Acha flour: 26% roasted Soybean flour: 10% "Carrot flour: 5% Milk flavor; E= 50% fermented Acha flour:

35% roasted Soybean flour: 10% Carrot flour: 5% Milk flavor; BD: Bulk Density; WAC: Water Absorption
Capacity; FC: Foaming Capacity; FS: Foaming Stability; SI: Swelling Index; LGC: Least Gelation Capacity

and LSD: Least Significance Difference

Table 4. Sensory characteristics of Ogi made from fermented Acha, roasted soybean and
carrot composite flour

Formulations Attributes
Color Taste Aroma Mouth feel Overall acceptability

A 7.75°+0.83 7.25%+1.64 6.60°t1.32 7.35%+1.01 7.10°t1.61

B 5.95°+0.92 6.00°+1.14 6.40°t1.32 5.80°+0.81 6.20°+0.81

c 6.65°+0.73 6.95+1.24 6.45°+1.16 6.10°+1.14 6.50°t1.24

D 6.25°+1.64 6.35°+1.77 6.30°+1.27 6.35°+1.19  6.50°+1.16

E 5.90°+1.10 6.70%+1.27 6.45°+1.40 5.85°+1.39 6.30°t1.38

LSD 0.86 1.13 0.96 1.36 1.15

Values are means + standard deviations of duplicate determinations. Means with different superscripts in the
same column are significantly (p<0.05) different
A= 100% fermented Acha flour: 0% roasted Soybean flour: 0% Carrot flour: 0% Milk flavor (Reference sample);
B= 80% fermented Acha flour: 5% roasted Soybean flour: 10% Carrot flour: 5% Milk flavor; C= 70% fermented
Acha flour: 15% roasted Soybean flour: 10% Carrot flour: 5% Milk flavor; D= 60% fermented Acha flour: 25%
roasted Soybean flour: 10% “Carrot flour: 5% Milk flavor; E= 50% fermented Acha flour: 35% roasted Soybean
flour: 10% Carrot flour: 5% Milk flavor and LSD: Least Significance Difference



millet supplemented with Soybean flour. The
gelation properties variation can be attributed to
the sizes of the various constituents such as
proteins, carbohydrates, and lipids suggesting
that the interaction between these components
may also play an important role in the functional
properties [55]. Protein gelation is very important
in the development and acceptability of many
foods, including vegetables and other products
[56]. The gelation mechanism and gel
appearance are mainly controlled by the balance
between attractive hydrophobic interactions and
repulsive electrostatic interactions [56].

3.3 Sensory Characteristics of Ogi Made
from Fermented Acha, Roasted
Soybean and Carrot Composite Flour

Table 4 shows the result of the sensory attributes
of the formulated Ogi produced from fermented
Acha, roasted Soybean and Carrot composite
flour. The result indicated that aside the control
sample (containing 100% fermented Acha flour)
there was preference for Samples, C and D in
terms of color (6.65 and 6.25), taste (6.95 and
6.35), aroma (6.45 and 6.30), mouth feel (6.10
and 6.35) and overall acceptability (6.50 and
6.50) respectively, among the blend formulations.
The result also revealed that the sensory
attributes of aroma and overall acceptability do
not differ significantly (p>0.05) in all the samples
as shown in Table 4.

4. CONCLUSION

Supplementation of fermented Acha with roasted
Soybean and Carrot flour alongside milk flavor
resulted in considerable improvement in the
protein content of the flour. The functional
properties of Ogi such as bulk density, water
absorption capacity, foam stability decreased
significantly (p<0.05) with increasing
incorporation of roasted Soybean flour; while the
foam capacity, swelling index and gelation
capacity increased significantly (p<0.05) with
increase in supplementation with roasted
Soybean flour. The sensory data revealed that
Sample C and Sample D were preferred with
higher overall acceptability. Further research in
the future should be focused on the shelf life
study of the Ogi flour samples in order to
determine how long the product can stay on the
shelf without getting spoilt.
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