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Abstract

Cassava has gained attention as a potential industrial crop. The roots are
processed into cassava flour for bakery and confectioneries. With the ever in-
creasingly expensive level of wheat flour import for bread production in de-
veloping countries like Ghana, the need for other highly nutritious yet readily
available and less expensive source of composite flour is important. The aim
of the study was to investigate consumer acceptability of bread developed
from cassava flour and wheat flour. A 4 x 3 factorial design was used to de-
velop bread samples (A = 100% wheat flour, control, B = 10% cassava flour +
90% wheat flour, C = 20% cassava flour + 80% wheat flour and D = 30% cas-
sava flour + 70% wheat flour). Sensory evaluation was performed on the
bread samples using the 9-point hedonic scale to evaluate sensory attributes
like colour, gumminess, mouth-feel, taste, flavour, and overall acceptability.
The proximate compositions of the products were also evaluated using the A.
O. A. C (2005) official methods. Statistically, there was significant difference
among the protein and carbohydrate of all flour products developed. Howev-
er, the energy content of products with 30% cassava flour replacement was
significantly higher than other replicates. The control had the lowest moisture
content of 17.5% with product 20% cassava flour replacement having the
highest moisture content of 18.2%. In terms of overall acceptability 10% cas-
sava flour replaced bread was rated like extremely ahead of the control sample
which was rated as like very much. These results showed that the 10 and 20%
wheat/cassava composite flour bread recipe could be a viable alternative to
achieve the desired economic, food security and health.
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1. Introduction

According to International of Tropical Agriculture (IITA, 2009), Cassava
(manihot esculenta Crantz) is a perennial woody shrub with edible root, which
grows in tropical and subtropical areas of the world. Cassava originated from
tropical America and was first introduced into Africa in 1558. Sixty percent of
the population of sub-Sahara Africa depends on cassava as a staple food crop [1].
From the past, cassava has been utilized for two main purposes; human food and
industrial usage [2].

Food and Agriculture Organization [3] reported that, 228 million metric tones
of cassava were produced worldwide in 2007, of which Africa accounted of 52%.
Nigeria produced 46 million tones making it the world’s largest producer. Cas-
sava is cultivated in all eight regions of Ghana with prevalence in the Eastern and
Central regions [3]. Cassava constitutes 22% of the Ghana’s agricultural Gross
Domestic Product (GDP) and one of its main staple crops with an annual pro-
duction of about 14.2 million metric tones in FAOSTAT, 2011.

Cassava is primarily produced for its roots which constitute a major and
cheap source of carbohydrate in human diet, an important source of energy for
the most under developed and developing countries (IFAD, 2004).

According to FAO [3], postharvest losses account for between 3.5 million
tones to 4 million tones annually. Another concern is the fact that, cassava con-
tains toxic compounds which require special processing procedures that will
eliminate or reduce the levels of cyanogenic glycosides, making the product
much safer for human consumption [4].

Processing cassava into dry form is therefore necessary to reduce the moisture
content and convert it into a more durable and stable product with less volume,
which makes it easier for transportation as well as reducing post-harvest losses.
It also aids in eliminating the level of hydrocyanic acid (HCN) and improving
the palatability of the food produce [5].

One of the ways of exploiting this technology is by converting the cassava
roots into flour to serve as a potential bakery product. Bread has become a staple
food and is now one of the most consumed breakfast foods. However, bread has
being extensively and/or popularly made from wheat flour owing to its high le-
vels of gluten, which gives the dough sponginess and elasticity.

Wheat has become increasingly expensive owing to the large quantity im-
ported at high costs into the country. A possible solution of the high cost of
wheat importation is to introduce the use cassava flour which is locally produced
and less expensive raw material, as a potential substitute of wheat flour for bread
making among other uses in the Ghanaian community. This possibility when
harnessed will go a long way to reduce the hitherto predominant post-harvest
losses, which has been on the rise, quoted as 12% in 2011. The possibility of us-
ing flours derived from cassava roots and other food resources for producing
bread has not been extensively explored in Ghana.

Once cassava flour becomes incorporated and/or accepted in the bakery in-
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dustry, especially in the production of bread, cassava production would save
Ghana billions in foreign exchange from reduced import of wheat and wheat
flour. It is therefore challenge to have cassava processed into High Quality Cas-
sava Flour (HQCEF) to serve as a suitable substitute to wheat flour.

The purpose of this study therefore was to study the practicality of the pro-
duction of composite cassava bread (cassava-wheat flour bread) while accessing
its acceptability on the consumer market based on sensory evaluation of essential

parameters and attributes.

2. Material and Methods
2.1 Research Approach

The research approach used was a quantitative research.

2.2. Raw materials and the Sources

Raw materials used include Sweet cassava bought from a local farmer at Obuasi,
in the Ashanti Region. The cassava was harvested in the evening prior to
processing into cassava flour. Commercial strong wheat flour (Takoradi mill,
Ghana), instance dry yeast, Cook Brand Margarine, granulated white sugar,
iodated salt, vanilla essence, and nutmeg were also obtained from Opoku Trad-

ing, Adum, in Kumasi.

2.3. Processing High Quality Cassava Flour (HQCF)

A 200 kg weight of cassava was obtained to process the high quality cassava flour
(Figure 1).

Cassava Roots

Peel and wash

Grate (Mechanical)

Pulverize

Sun dry

Mill finely

Package

Figure 1. Flow diagram of unfermented cassava flour.
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To prepare unfermented cassava flour, the fresh cassava roots was hand
peeled, washed and mechanically roughly crushed cassava into about 1.7mm’
using a commercial motorised cassava grater. The crushed produce was loaded
into a white woven polypropylene sack and using hydraulic press to remove
excess water from the cassava mash and in about ten minute times enough water
was squeezed out. It lost quite some amount of water and became reasonably
dried and was sifted with a traditional gari processing cane-sieve into grits which
removed only the large particles and fibres that facilitated drying [6]. The
pressed cassava mash was spread thinly (CTA. 2007) on clean greybaft sheets on
tables in full sun for about eight continued hours. It was turned periodically
during the drying period which promoted quick drying until it was very floury.
It was then milled and the flour passed through finest mesh sieve. The flour
looked white and was odourless. The flour finally was packaged in cleaned and

an airtight moisture-proof plastic container under a lid stored for future used.

2.4. Composite flour Preparation Using Cassava Flour and Wheat
Flour

To obtain composite flour from Cassava and Wheat Flour, 10%, 20%, and 30%
parts by weight of cassava flour was thoroughly mixed with 90%, 80%, and 70%
parts by weight respectively of wheat flour and stored in airtight moisture-proof

plastic container.

2.5. Percentages of Wheat Flour Breads

Samples of wheat breads were baked. The control breads were prepared from
100% wheat flour and were used to assess values of cassava composite breads in

terms of colour, gumminess, mouth feel, taste, flavour, and overall acceptability.

2.6. Breads Preparation

Bread preparation was conducted using a High-Quality Cassava Flour (HQCF)
and Wheat Flour (WF) for baking composite cassava bread and Wheat Flour
(FW) for baking the control bread.

All ingredients were weighed using manual scale. The mixing and kneading
were done mechanically with a commercial kneading machine until the dough
was well developed. Thereafter, the four parts of dough; making the control,
10%, 20%, and 30% were moulded into rounded shaped pieces weighing 25 g
each, placed in an already oiled baking pan. The dough was covered with a plain
grey baft fabric and left to ferment at room temperature. The numbers of rolls
baked were 60 for each part, making 240 in all.

Bread rolls were baked with the ingredients listed in Table 1, the proportions
expressed as the percentage of flour used. Part of the hard wheat flour was subs-
tituted by flour from the High Quality Cassava Flour (HQCF) at replacement
levels of 10%, 20% and 30% (Table 1). The proportions of the remaining ingre-
dients were not changed. Bread baked with 100% wheat flour was used as con-

trol. All four flour samples were baked.
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Table 1. Formulation of breads.

Ingredients Control 10%CF 20%CF 30%CF
Wheat flour (g) 2000 1800 1600 1400
Cassava flour (g) 0 200 400 600
Margarine (g) 700 700 700 700
Instant yeast (g) 5 5 5 5
Sugar (g) 15 15 15 15
Salt (g) 20 20 20 20
Nutmeg (g) 25 25 25 25
Vanilla essence (ml) 10 10 10 10
Liquid (ml) 700 800 900 1000

CF = Cassava flour.

The dough was kneaded mechanically for about 20 minutes, moulded into
rounded shape and proofed for 3 hours at room temperature. The rolls were
baked in a cabinet type gas oven at 180°C for 25 minutes. Then, the bread was

cooled for 60 min at room temperature of about 35°C.

2.7.Sensory Evaluation

Breads produced from the composite flours was subjected to sensory evaluation
and was compared with control (100% wheat flour) breads at time of sensory
evaluation. Breads were assessed by 50 panellists employed from Obuasi muni-
cipality which were made up of 20 teachers and 20 students from Obuasi Senior
High Technical School, and also 5 bread bakers and 5 bread sellers from Obuasi
municipality. Panellists were familiar with bread but were introduced to the in-
dividual seven-hedonic rating scale, a score of 1 represented dislike extremely
and 7 represented like extremely, for seven sensory attribute namely; appear-
ance, colour, taste, gumminess, flavour, mouth feel and overall acceptability of
breads samples. The bread samples were presented in identical containers, coded
with 3-digits random numbers served simultaneously to ease the possibility of
the panellists to re-evaluate a sample preference. Panellists rinsed their mouths
with water after each stage of sensory evaluation to prevent carry-over flavour

during tasting.

2.8. Proximate Analysis

The essential chemical constituents of the various product samples prepared
(water, ash, crude protein, ether extract (fat), crude fibre and nitrogen-free ex-
tract as carbohydrates) was conducted according to the procedure of A.O.A.C.
920.86 (A.O.A.C. 2005).

2.9. Statistical Analyses

A total of 220 of bread rolls were made. All the experiments were replicated in
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triplicate unless otherwise stated. The coefficient of variability of all the tests was
lower than 10%. Analysis of variance (ANOVA) and the linear regressions fol-
lowed by Turkey’s test in addition to the correlations between factors were per-
formed using SPSS 16.0 (SPSS Inc., Chicago, IL, USA). All the calculations were
done at the significance level of p < 0.05.

3. Results and Discussions

3.1. Descriptive Statistics for Sensory Parameters

3.1.1. Colour

In the study, all the products including the control sample received mean ratings
of more than the mid-point mark of 4.5. From the results of the four samples on
the colour as presented in Table 2, the colour of the product sample with 10%
cassava replacement recorded the highest mean rating of 7.68 followed by 20%
cassava replacement with a mean rating of 7.43 then the control sample recorded
a value of 7.40 with the 30% replacement recording a value of 7.37. The results
showed a colour preference order of 10%, 20%, control and 30%.

Colour of bread crust is an important sensory attribute, which can enhance ac-
ceptability. The local population thinks that pale coloured bread crust is indicative
of improper baking. Besides it is assumed that the brown colour is what imparts
nutrients, especially iron on the product. Browning of bread crust is an origin of
Millard reactions during baking in the presence of amino acids, reducing sugars,
temperature, time of baking and moisture levels of the fermented dough [7].

The results showed that the more cassava flour was substituted in wheat-cassava
flour blends, the colour became less brown and so the bread made from the
100% wheat flour was browner than the others. This was expected since the re-
duced amount of proteins in the breads made from different proportions of the
wheat: cassava flour blends meant reduced proteins in the Maillard reactions
which is one of the reactions responsible for brown colour. However, these
findings are inconsistent with other similar studies where it was reported that
cassava flour supplementation in composite bread did not reduce the carameli-

zation process which forms the brown colour during baking [8].

3.1.2. Taste

In Table 3 is the descriptive statistics of the taste of the four product samples.
The taste of the product sample with 10% cassava replacement recorded the
highest rating for taste with a mean value of 7.63; followed by 20% replacement
was ranked second as far as taste is concerned with a mean value of 7.2, followed
by the control sample with mean of 7.13. The taste ranking followed as 10%, 20%,
control and 30%. From the results, there is a strong indication that, the bread
sample with 10% replacement of wheat by cassava flour gave panellists the highest
and the most preferred taste followed by a 20% cassava flour replacement if there
was no significance difference between the control and 10% cassava replacement
but there was a significant difference between the former (control and 10% cassava

replacement) and the 20% and 30% cassava replacement bread samples.
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Table 2. Descriptive statistics for colour.

Product/Statistic Control 10% Replacement 20% Replacement 30% Replacement

Mean (Brown colour) 8.17° 7.68% 7.43% 7.37°
Standard Deviation 1.45 0.75 1.68 1.56
Median 8.00 8.00 8.00 7.50
Minimum 4.00 7.00 4.00 3.00
Maximum 9.00 9.00 9.00 9.00

Numbers in rows followed by different superscripts are significantly different (£ < 0.05).

Table 3. Descriptive statistics for taste.

Product/Statistic Control  10% Replacement 20% Replacement 30% Replacement

Mean 7.13° 7.63° 7.20° 6.83°
Standard Deviation 1.76 1.45 1.30 1.78
Median 7.00 8.00 7.00 7.00
Minimum 3.00 4.00 4.00 3.00
Maximum 9.00 9.00 9.00 9.00

Numbers in rows followed by different superscripts are significantly different (£ < 0.05).

Taste is an important sensory attribute of any food. Intake of bread is often
enhanced by taste [9]. The result as indicated in Table 3 show a reduction in
mean score of samples of bread with high proportions of cassava flour replace-
ment. Table 3 also shows that bread samples from 10% and 20% cassava flour
replacement and pure and blend of wheat, flour, respectively, showed high sen-
sory scores on taste than the sample with 30% cassava flour replacement. The
taste of bread made from the 100% wheat flour was comparable to the bread
made from the substitution levels of 20% cassava flour in statistical significance
terms whist significantly different from the 10% and 30% cassava replacements.

Evidence from literature supported the fact that the loaf size and texture,
colour of the crust and taste were the most undesirable attributes for bread

baked with high cassava flour concentrations [10].

3.1.3. Aroma

Aroma is an important parameter of food [11]. “Good” aroma from food excites
the taste buds, making the system ready to accept the product. “Poor” aroma
may cause outright rejection of food before they are tasted. A good level of aro-
ma intensity influences taste [8]. From the results of the sensory evaluation of
the four products under study, the control product (all wheat flour) recorded the
highest mean rating for aroma with mean value of 7.90, giving it a better prefe-
rence for aroma over the other products. The product with 10% cassava flour re-
placement was rated second most preferred with respect to aroma with mean of
7.57, with the product replacement of 20% cassava flour pooling a mean rating

of 7.13, whiles the product with 30% cassava flour replacement was rated last
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with 6.40 (Table 4). Even though all the products recorded mean ratings above
the mid-point mark of 4.5, the results indicated that, the more the cassava flour,

the less accepted the product as far as aroma is concerned.

3.1.4. Gumminess

Gumminess describes how much elasticity is felt in a product which is normally
through splitting the product or tasting (chewing) the product. With the current
products, the all wheat flour (control product) was noted with the highest level
of gumminess pooling a mean rating of 4.80. The gumminess level of the 10%
replacement product stood at 5.70. The 20% replacement was at 6.83 whiles the
30% replacement saw a significant high level mean rating at 7.60 (Table 5).
Normally, the lower the gumminess, the better the product most especially, with
bread and other flour products. At 95% confidence level, there were significant
between all four bread samples with a positive correlation between the amount
of cassava flour replacement and the level gumminess of the bread sample. The
more the cassava flour replacement, the higher the level of gumminess.

The replacement of wheat flour with cassava flours decreased cohesiveness,
and resilience in bread samples; however, it increased gumminess. The results of
springiness (which indicates the percentage recovery of bread), and resilience
(which express the ability or speed of material to return to its original shape after
a stress) indicated that when the substitution level of cassava flours increased,
the bread required more time to recover its shape.

A similar study by [12] indicates that gumminess increased with an increased

amount of cassava flours in the blends. Furthermore, her results revealed that

Table 4. Descriptive statistics for aroma.

Product/Statistic Control  10% Replacement 20% Replacement 30% Replacement

Mean 7.90° 7.57° 7.13¢ 6.404
Standard Deviation 1.45 1.04 1.11 1.73
Median 8.00 8.00 7.00 7.00
Minimum 4.00 6.00 5.00 2.00
Maximum 9.00 9.00 9.00 9.00

Numbers in rows followed by different superscripts are significantly different (£ < 0.05).

Table 5. Descriptive statistics for gumminess.

Product/Statistic Control 10% Replacement 20% Replacement 30% Replacement

Mean 4.80* 5.70° 6.83° 7.60°
Standard Deviation 1.13 1.48 1.49 1.58
Median 8.00 7.00 7.00 7.00
Minimum 6.00 3.00 4.00 3.00
Maximum 9.00 9.00 9.00 9.00

Numbers in rows followed by different superscripts are significantly different (£ < 0.05).
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gumminess and chewiness values are highly dependent on hardness rather than
on cohesiveness or springiness values and thereby increasing the gumminess
level.

Taha also reported that since wheat flours contain gluten protein which by
suitable development gives the bread it’s unique and much desired texture; the
inclusion of cassava flours dilutes wheat gluten, and consequently weakens its

strength. The presence of starch in baking affects crumb characteristics [12].

3.1.5. Mouth-Feel

In Table 6 is the descriptive characteristic of the mouth-feel nature of the prod-
ucts under study. The product with the 30% cassava flour replacement was rated
the least as far as mouth-feel is concern with mean rating of 6.70. The 20% cas-
sava flour replacement was rated at 7.30, whiles the 10% replacement was rated
with a mean value of 7.80. The control product pooled a mean rating of 7.50.
The products were rated in the order of 10%, control, 20% and 30%.

Similarly to a study by [13], which suggests that when the proportion of cas-
sava flours increased in breads, the softness and mouth feel of bread scores de-
creased significantly, the mouth feel of the bread products understudy decreases
significantly with 20% and 30% cassava flour replacements. From the results,
there was not statistical significant difference in the mean value of the control
product and the 10% cassava replacement. However, there was a significance
difference in the mean ratings of the above mentioned product samples and the

20% and 30% cassava flour replacements.

3.1.6. Overall Acceptance

In Table 7 is the descriptive statistics of the overall satisfaction panellists have
with the entire product. The mean rating as indicated in Table 7 suggest that,
the product with the 10% cassava flour replacement was overall most preferred
with mean rating as high as 8.37, followed by the control product 7.30, the 20%
cassava flour replacement with 7.13, and finally the 30% cassava flour replace-
ment with 6.97. It was noted that, there was significant difference in the overall
acceptability of the 10% cassava flour replacement and the rest of the sample
products. However, there was no significant difference in the control product

(all wheat flour) and the 20% replacement.

Table 6. Descriptive statistics for mouth-feel.

Product/Statistic Control 10% Replacement 20% Replacement 30% Replacement

Mean 7.50* 7.80* 7.30° 6.70°
Standard Deviation 0.90 1.37 1.37 1.66
Median 7.50 7.50 7.50 7.00
Minimum 6.00 5.00 5.00 2.00
Maximum 9.00 9.00 9.00 9.00

Numbers in rows followed by different superscripts are significantly different (£ < 0.05).
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Table 7. Descriptive statistics for overall acceptance.

Product/Statistic Control 10% Replacement 20% Replacement 30% Replacement

Mean 7.30° 8.37° 7.13° 6.97°
Standard Deviation 1.32 1.38 1.51 1.90
Median 8.50 8.00 7.50 7.00
Minimum 3.00 4.00 3.00 2.00
Maximum 9.00 9.00 9.00 9.00

Numbers in rows followed by different superscripts are significantly different (£ < 0.05).

The results on acceptability agreed with those reported in previous related
studies where it was found out that substitution levels of cassava flour obtained
from citric acid treated tubers influenced overall acceptance of bread and overall
acceptability scores decreased with an increase in cassava flour supplementation
level for wheat-cassava composite biscuit enriched with soy flour [14] [15].

High Quality Cassava Flour has potential to succeed for use in bakery prod-
ucts as partial substitute for wheat flour but commercial production and con-
sumption of bread made from composite flour will depend on their price and
local acceptance of bread characteristics. Considerable promotion is probably
required to drive market demand for composite wheat/cassava products [16].

As the substitution level increased in wheat/cassava bread, loaf specific vo-
lume decreased and density and hardness increased. Breads baked with 10% and
20% cassava flour were accepted by the sensory panel in terms of appearance,
colour, mouth-feel, taste and texture. These results showed that High Quality
Cassava Flour has potential to replace part of the wheat flour in bakery products

since there is a wide acceptance among consumers [8].

3.2. Proximate Composition of Bread

From Table 8, it can be seen that the moisture content of the samples ranged
from 18.10% to 11.7%. At the baking temperature (which is normally greater
than 100°C) the moisture content of the raw samples must have been greatly re-
duced. However, different food materials have different capacity for absorb-
ing/retaining moisture which may exist as occluded or absorbed water. As a re-
sult, it can be deduced that even at the high baking temperature, some moisture
will be found in the samples as observed during the study.

Crude protein content of whole wheat and composite bread were 11.1.0%,
10.9.0%, 10.08%, and 9.77%, for samples A, B, C, and D respectively. The protein
contents decreased as the amount cassava flour decreased as the amount cassa-
vas flour increases. Generally, the protein content of the samples were relatively
low because wheat and cassavas are poor sources of protein [17] [18]. Fat
extract, were found to be low in value in all the samples and control, 100%
(1.73%), 90% (2.31%), 80% (1.47%), 70% 1.05%) respectively, these values were
comparable to values reported by Ekpo et al, (in press) for some bread sold in

Akwa Ibom State. Generally, the fat content of the bread decreased in the order
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Table 8. Analysis of proximate composition of bread.

Parameter A B c D
Control 10% 20% 30%

Moisture 17.5 £ 0.14° 18.2 +0.38° 20.0 +0.7° 18.62.4*
Iron 1.35 +0.62° 1.39 + 0.33° 1.70 + 0.52° 1.79 +0.15°
Protein 11.2 + 1.0° 10.9 £ 0.9* 10.08 = 0.91° 9.37 + 1.3
Fat 1.73 £ 0.32° 231 £0.21¢ 1.47 + 0.37° 1.05 +0.19°
Fibre 1.86 + 0.11¢ 0.43 £ 0.08* 0.80 + 0.01°¢ 0.66 % 0.00°
Carbohydrate 66.4 + 1.35 66.8 +2.11° 65.9 + 1.03* 68.0 + 0.09*

Energy (KG/100g) 44.8 + 15.6 + 265.6 43.6 + 20.8 + 267.2 40.4 + 13.3 + 263  37.5+ 76.7 + 272

326.0° 331.6° 317° 386.2¢

of supplementation. This shows that the composition of the bread samples may
have had a negative effect fat content. However, there was no significant differ-
ence between the fat contents of all-wheat flour bread and the composite flour
bread.

Fibre showed an increase from all-wheat-flour to 10% flour 100% (1.86%),
90% (0.43%), 80% (0.80%), 70% (0.66%) respectively. The fibre content of the
composite bread samples were higher than those of 100% wheat bread and tend
to increased as the level of supplementation increases.

The nutritional roles of fibre have not been fully established but it is known
that fibre contributes to the health of the gastrointestinal system and metabolic
system in man. Because crude fibre consists of cellulose and lignin, its estimation
affords an index for evaluation of dietary fibre whose efficiency has been impli-
cated in a variety of gastrointestinal disorder. By increasing intestinal mobility,
fibre causes increased transit time for bile salt derivatives as deoxycholate, white
are effective chemical carcinogen, hence reducing incidence of carcinoma of the
colon.

The carbohydrate of the bread samples ranged from 66.4% to 68.0% with
higher values obtained in composite flour bread compared to the 100% wheat
bread. This observation may be attributed to the high content of carbohydrate in
cassava. According to [19], of all the solid nutrients in roots and tubers, carbo-
hydrate predominates. Carbohydrate supplies quick source of metabolisable
energy and assists in fat metabolism.

The ash content of the composite bread samples were 100% (1.35%); 90%
(1.39%); 80% (1.70%) and 70% (1.79%) respectively. Generally the ash content of
composite breads increases the level of supplementation increases implying that the

inorganic nutrients in the composite breads are richer than that of wheat bread.

4. Conclusions

From the results, it can be concluded that cassava flour substitution mostly up to
10% significantly affects the sensory characteristics and overall acceptability of

bread made from wheat-cassava flour blends. Increased substitution level of cas-
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sava flour correspondingly reduced protein and fat contents in the breads and
increased the gumminess. Generally, index to volume (Mean) scores were higher
in a 10% substitution level in cassava flour that is recommended for acceptable
sensory attributes in breads made from wheat-cassava flour blends.

Although the proximate composition of the composite breads was slightly
different from that of 100% wheat bread, it has been found that bread baked with
10% and 20% composite flour was not so significantly different in most sensory
attributes, acceptability from the control. Bread baked from 30% cassava flour
showed low mean scores to all the attributes but for gumminess. There was a
tendency for bread baked with 10% and 20% composite flour to be rated higher
than the control especially in aroma, colour, flavour, general and acceptability
which will lead to consumers’ preference to buy. These results showed that the
10% and 20% wheat/cassava composite flour bread recipe could be a viable al-

ternative to achieve the desired economic, food security and health.
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