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ABSTRACT
This study was conducted to investigate the nutritional, mycological, aflatoxinprofile and keeping quality of three
brands of freshly baked cassava laden bread and 100% wheat bread samples. The proximate analysis of the
samples were analysed for protein, ash, crude fibre, moisture, crude fat and carbohydrate using standard
procedure. The fungal contamination and organoleptic parameters were used to determine the shelf life through
eight days, Aflatoxin quantification was conducted using the Enzyme Linked Immunosorbent Assay (ELISA)
technique. Results revealed that all bread samples stored best for three days under ambient conditions. Wheat
bread had the best attributes . Whole wheat and cassava composite bread samples had high protein and
carbohydrate contents respectively. Low aflatoxin levels were observed in wheat bread . Isolated food spoilage
fungi, Aspergillusflavus, Penicilliumsp, Fusarium sp.were among the isolated species on potato dextrose agar..
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1.0 Introduction
All countries and cultures have some form of bread.
Which is the world’s most widely eaten food and
has been a main part of the human diet since
prehistoric times(Breadinners, 1978).. Breadmaking
began very simply by grinding some kind of grain
into flour, adding liquid to the flour and baking the
dough on hot rocks. The kind of grain used largely
determines the flavor, texture and nutrition of the
bread. Wheat, rye, oats, and barley are common
candidate grains. Bread making today can be a
more involving process and may include eggs,
leavening agents such as yeast or baking powder,
and flavorings such as salt, herbs, fruits,
vegetables, or nuts.Grains are the primary raw
material in bread. the Tigris and Euphrates rivers in
an area called the Fertile Crescent (Breadinners,
1978)

Storage methods for breads that contain no
additives are very important to maintain freshness
and to avoid spoilage. The staling process begins
as soon as the bread is removed from the oven. It is
believed to be due to a retrogradation or
crystallization of the starch (Knightly, 1977), or a
transfer of moisture from the gluten to the starch
portion, causing a firming of the crumb (Willhoft,

1971), and may occur whether or not there is a loss
of moisture. Cassava bread is a composite bread
made when certain proportion of wheat flour is
replaced with cassava flour to produce acceptable
bread with other ingredients in the right
proportion.There is a great increase in the
consumption of bread and other wheat-based
products worldwide because of changing food
habits, increasing population, urbanization, and the
convenience of these ready-made foods
(Akingbalaet al., 2009). This has created
unnecessary financial problems for many poor
tropical countries which are naturally unsuitable for
growing wheat and therefore have to import wheat
to sustain their new wheat-based diets. Also, for the
many that suffer from celiac disease, a chronic
enteropathy characterized by an inadequate
immune response to ingested gluten from wheat,
rye, barley, and triticale (Sciariniet al., 2008),
reduction in the consumption or outright elimination
of gluten-free foods would be desirable (Turabiet al.,
2008). Wheat importation and celiac disease could
be tremendously reduced by partial or complete
substitution of wheat flour with starch from tropical
crops such as cassava, yam, and sweet potato, and
cereals such as maize, rice, sorghum, and millet.
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Cassava has advantages as a raw material for flour
production because of the ease of processing and
low capital investment required in establishing a
processing unit. In addition cassava flour has a
bland flavour and is thus unlikely to alter the flavour
of any product in which it is used. This study is
aimed at determining the keeping quality, nutritional,
mycological and aflatoxin profile of cassava laden
bread. The study aims at complementing the
intention of Nigeria ‘s policy on cassava utilization

2.0 Materials and Methods
The healthy cassava root tubers were obtained from
a farmer at Ilishan-Remo, Ogun state and identified
by an agriculturist to be Manihotesculenta.

The cassava root tubers were peeled properly
ensuring the removal of outer layer (which is usually
the first step to reduction of cyanide content of the
cassava).These were cut into smaller pieces and
ground in a clean wet blender. The blended material
was packed into a cloth sieve and the starch
squeezed out Three changes of water was added to
wash off the starch from the residue in the sieve.
The residue in the cloth sieve was spread on a
clean foil paper and passed into the hot air oven at
65˚C for 3-4hrs. The starch was left to settle in the
water in a clean transparent bowl (the water was
decanted and the starch was used to carry out the
quantification of starch in cassava).After drying in
the oven it was brought out and allowed to cool.
After cooling the dried residue was then ground in a
clean dry blender, sieved and fine cassava flour
was obtained. It is weighed and stored in clean and
dry container with a tight lid.

2.1 Preparations of Bread
Four bread formulations with varying levels of
cassava flour and wheat flour were  prepared using
standard yeast bread formulation. Wheat flour
supplemented with 10%, 20%, and 30% cassava
flour w/w. Yeast, sugar, water, salt, butter were
added to the formulation according to standard
procedure. The mixer kneads the mixture to get a
firm yet soft dough, which is then rolled to the
desired shape of the pan. After dough has risen to
desired level, according to standard procedure it
was transferred into a gas oven. It was ready after
30-45 mins

2.2 Experimental design and statistical analysis
All the data were subjected to analysis of variance
(ANOVA) (completely randomized design). Mean
values were compared at p < 0.05 significant level
using LSD. SPSS statistical software was used for
the analysis.

2.3 Sensory Evaluation
Panelists were selected on the basis of interest,
agreement and familiarity with bread. A total of ten
participants from Babcock University constituted the
panel in the evaluation.Tests were carried out on
day 1, 3,  5 and 7) on which the analysis was
carried out. Judges were trained for 15-20minutes
by a panel leader before the test was carried out
each time. They were educated on the attribute and
definitions used in the sensory descriptive analysis
of breads supplemented with cassava flour. The
three parameters scored were: Appearance, flavour
and texture with a scale from 0-5 (0=very poor,
1=poor, 2-fair, 3=very fair, 4=good, 5-very good) for
each of the samples. The evaluation was carried out
4 times

2.4 Chemical analysis
Four bread samples, 100% wheat, 10, 20 and 30%
composite cassava-wheat bread were analysed for
moisture, ash, proteins, fibre, carbohydrate and fat
contents using analytical methods recommended by
A. O. A. C(1984).

2.5 Aflatoxin Quantification
The ELISA technique was used. Total  aflatoxin
was determined in ppb on all the samples

2.6 Mycological examination

Morphological characteristics were carried out on
the isolates and identification was done based on
standard procedures (James and Natalie, 2001;
Ellis et al., 2007).
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TABLE 1
Mean Acceptability of Different Composition of Cassava Composite Bread and Wheat Bread Samples
Days 10%CB 20%CB 30% Wheat
Day 1 4.3 4.1 4.1 4.6
Day 3 3.8 3.7 3.4 4.4
Day 5 1.7 1.8 1.3 2.3
Day 7 0.9 0.5 0.4 1.3
10%CB, 20%CB,30%CB refers to bread comprising of 10%, 20% and 30%cassava flour respectively. Day
1=fresh; day 3= 3days old .Day 5= 5 days old  and day 7= 7 days old . Appearance is the dependent variable

3.0 RESULTS AND DISCUSSION

3.1 Sensory evaluation and acceptability of
bread samples during storage
On day 1, taste, appearance and other parameters
evaluated were all normal and reminiscent of fresh
bread (Table 1). Day 3 showed that the taste,
appearance and other parameters differed slightly
from the first day, the appearance was still good
and the bread was still edible. Day 7 showed that
the appearance, flavour, texture of the bread
compared to day 5 had deteriorated as bread wasn’t
edible because it didn’t only have off-odours and
off- colours because it was covered with fungal
growth. From this result we can deduce that the
bread should not be consumed after the third day.
The odour, colour and appearance of the samples
that they were not wholesome. The increase in
cassava content  did not improve the shelf life of
the bread samples. Table 1 shows the mean
acceptability based on all the parameters assessed
by the panel. The parameters were colour,
uniformity, taste, smell, flavor, softness, texture and

density. Each was scored on a scale of 0 to 5 with
the means from all the participants calculated
.Whole wheat was the most acceptable both on the
first and the last 7th day of observation

3.2 Proximate Analysis
The proximate analysis of the fresh samples:
10%CB, 20%CB, 30%CB and wheat bread are
shown in Table 2. All the samples had significantly
different composition.
Crude Protein: The crude protein was greater in
whole wheat (0.52%) than in the cassava-wheat
composite bread which was significantly different
(0.5%, 0.30%, 0.46% for 10%CWB, 20%CWB,
30%CWB respectively). Generally, the protein
content of all the samples were relatively low
because wheat and cassava are poor sources of
protein (Oyenuga, 1992; Okakaand Isieh, 2002).

TABLE 2: Proximate analysis of fresh Cassava –laden Bread and Whole Wheat Bread Samples
10%CB 20%CB 30%CB 100% wheat bread

Protein 0.50 0.30 0.46 0.52
Ash 0.62 0.73 1.10 1.005
Crude fibre 0.15 0.33 1.00 0.32
Moisture 18.56 20.20 15.6 30.43
Crude fat 19.50 21.00 20.5 18.8
Carbohydrate 62.67 57.44 52.34 48.925
CB= cassava bread
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TABLE 3: Comparative Proximate analysis of stale Cassava-laden Bread and Whole Wheat Bread Samples

SCB= stale cassava bread

Moisture Content: The moisture values ranged from 15.6 – 30.43% which is high for a sample that has passed
through the oven at the baking temperature (which is normally greater than 100°C) However, different food
materials have different capacity for absorbing/retaining moisture which may exist as occluded or absorbed
water. After subjecting to high baking temperature, some moisture will be found in the samples (James, 1984;
Eddy, 2004).

Crude Fat: There was significant difference among the composite samples on the one hand and the whole
wheat bread on the other. The 20% cassava-wheat composite bread had the highest percentage of fat while
wheat bread sample had the lowest Fat content were found to be high in both the composite and wheat bread
ranging from 18.8%-21.00%. These values were not in agreement with significantly lower values of between
1.15% and 2.33% reported by Eddy et al. (2007).

Crude Fibre: Crude fibre content were observed to increase with increase in cassava flour proportion in bread
samples (10-30%CWB) ranging from 0.15-1.00%. Fibre content wasgenerally low in both categories of bread.
However, the fibre content of the composite bread samples was higher. In Table3, stale samples, the moisture
content and protein in stale whole wheat bread were highest

TABLE 4: Fungi Isolated From Bread Samples after 8days Storage
Sample Description of organism Possible Organism
10% Stale Cassava Bread Dark yellow-green colonies, conidial heads are

radiate and biseriate.
Aspergillusflavus

White basal covered with thick layer of black
conidial head, smooth walled conidiophores,
biseriate conidial head

Aspergillusniger

20% Stale Cassava Bread Ash suede, star shaped with spores clustered
together, conidia on bulbous head

Aspergillus fumigatus

Brownish green, long chains, scattered
conidiospores

Aspergillus sp.

30% Stale Cassava Bread Light green colonies with yellowish base,
conidial heads are radiate and biseriate.
Rough walled conidiophores and long chains.

Aspergillusflavus,
Penicillium sp.

White basal covered with thick layer of black
conidial head, smooth walled conidiophores,
biseriate conidial head

Aspergillusniger

Cottony whitish yellow branched, smooth
walled, brownish sporangiospore,

Rhizopussp

Stale Wheat Bread Cottony aerial mycelium whitish thallus Fusariumsp
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

10%SCB 20%SCB 30%SCB 100% S wheat bread
Protein 0.45 0.63 0.41 0.74
Ash 0.57 0.69 1.06 1.00
Crude fibre 0.12 0.30 0.95 0.24
Moisture 21.67 22.03 27.10 32.87
Crude fat 18.6 19.4 18.40 17.6
Carbohydrate 58.59 57.33 52.08 47.60
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consists of cellulose and lignin, its estimation
affords an index for evaluation of dietary fibre
whose efficiency has been implicated in a variety of
gastrointestinal disorder. By increasing intestinal
mobility, fibre causes increased transit time for bile
salt derivatives as deoxycholate, which are effective
chemical carcinogen, hence reducing incidence of
carcinoma of the colon (Eddy et al.,2007).

Carbohydrate Content: The carbohydrate of the
bread samples ranged from 44.93 to 51.43% with
higher values obtained in cassava-composite
breads compared to the 100% wheat bread. This
observation may be due to the high content of
carbohydrate in cassava. According to Enwere
(1998), of all the solid nutrients in roots and tubers,
carbohydrate predominates. Carbohydrate supplies
quick source of metabolisable energy and assists in
fat metabolism.

Ash Content: The Ash content ranged from 0.62-
1.10%. The ash content of the cassava-wheat bread
increases as the level of cassava increases in
composite implying that the inorganic nutrients in
the cassava-wheat bread is higher than that of
wheat bread which was similar to the findings of
Eddy et al., (2007). In general 30% cassava bread
had high percentage values for both ash and fibre; it
was followed by 100% wheat bread which had high
percentage value for protein and moisture, 20%
Cassava-wheat bread had high values for fat and
10% cassava had high percentage value for
carbohydrate. This could imply that the soil and
geographical location or probably varied species of
cassava tubers have an effect on the nutritional
composition of the products (cassava-wheat
breads) Eddy et al., (2007).

3.3 Mycological Analysis
In the mycological analysis of the fresh cassava-
wheat composite bread and wheat there was no
growth on the plates while that of the stale cassava-
wheat composite bread and wheat there were
varied fungi growth on the plates as stated in the
table 5. The type of fungi growth on the bread
sample accounts for the presence of aflatoxin in the
stale bread samples. Suspected fungi include
Rhizopus sp, Aspergillus flavus, Penicillium sp.,
Fusarium sp.(Table 4) . These fungi species are
also related to spoilage in bread and other food
samples.

Figure 1: A Graph Showing the Total Aflatoxin
Content of 10%CB

By extrapolation from the standard curve, and
multiplication by dilution factor(10), value of total
aflatoxin in is 6ppb at optical density of 1.654.

Figure 2: A Graph Showing the Total Aflatoxin
Content of 20%Cb

By extrapolation from the standard curve, and
multiplication by dilution factor(10), value of total
aflatoxin in is 6ppb at optical density of 1.65.
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Figure 3: A Graph Showing the Total Aflatoxin
Content of 30%CB

By extrapolation from the standard curve, and
multiplication by dilution factor(10), value of total
aflatoxin in is 11ppb at optical density of 1.150.

Figure 4: A Graph Showing the Total Aflatoxin
Content of Wheat Bread

By extrapolation from the standard curve, and
multiplication by dilution factor(10), value of total
aflatoxin in is 4ppb at optical density of 1.932.

.

Figure 5: A Graph Showing the Total Aflatoxin
Content of 10%SCB

By extrapolation from the standard curve and
multiplication by dilution factor (10), value of total
aflatoxin in the sample is 30ppb at optical density of
0.319.

Figure 6: A Graph Showing the Total Aflatoxin
Content of 20%CB

By extrapolation from the standard curve and
multiplication by dilution factor (10), value of total
aflatoxin in the sample is 37ppb at optical density
of 0.250.
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Figure 7: A Graph Showing the Total Aflatoxin
Content of 30%CB

By extrapolation from the standard curve and
multiplication by dilution factor (10), value of total
aflatoxin in the sample is 41ppb at optical density of
0.24.

Figure 8: A Graph Showing the Total Aflatoxin
Content of Stale Wheat

By extrapolation from the standard curve and
multiplication by dilution factor (10), value of total
aflatoxin in the sample is 39ppb at optical density of
0.230.

3.4 Aflatoxin Analysis

Aflatoxin quantification was carried out using the
ELISA technique in this study it was discovered that
there was an increase in aflatoxin content of
cassava-wheat composite compared to that of
wheat bread (4ppb). Both the 10% and 20%
samples had aflatoxin content to be 6ppb. 20%
cassava-wheat bread had the highest aflatoxin
content of 8ppb. The FDA has established specific
“action” levels for aflatoxin present in food or feed
and “advisory” levels for other mycotoxins. The
action and advisory levels are designed to provide
an adequate margin of safety to protect human and
animal health (Robens, 2001; USDA, 1998). The
standard for aflatoxins is 20 ppb for human food and
animal feeds (corn and other grains) intended for
immature animals or unknown
destinations.However, by Nigeria s standard, which
is an adaptation of the EU action levels, of 4ppb for
total aflatoxins, these samples were considered
unwholesome. The 39ppb as recorded in Fig 8
confirmed this After 2 weeks of storage at room
temperature, aflatoxin content increased at a high
rate as seen in table 7-10. 30% spoilt cassava
bread had the highest content (41ppb). From the
trend of values we could suggest that as the
substitution increased the aflatoxin content also
increased. The aflatoxin content in the 100% wheat
bread sampleswas lower than the 10% and 20%

4.0 CONCLUSION
Breads were formulated and prepared with 10%CB,
20%CB, 30%CB and wheat bread. Their sensory
properties, proximate analysis, aflatoxin
quantification and microbial properties were
evaluated. Nine perceived sensory attributes were
used to differentiate the bread samples. The judges
perception on the samples showed the whole wheat
bread was the favourite, The 10%CB ranked
second and 20%CB ranked third. The keeping
quality of the bread was 3 days after which it should
not be consumed; The cassava flour proportion in
bread did not affect the shelf life of the bread. The
proximate analysis showed that the nutritional
profile of wheat showed increase values in protein
while cassava composite bread showed increased
values in carbohydrate. Aflatoxin levels were lower
in fresh than in stale samples. Wheat bread was
found to have the lowest aflatoxin content with
10%CB and 30%CB been the second lowest
aflatoxin and 20%CB had the highest aflatoxin
content while for the stale bread aflatoxin content
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increased as cassava flour proportion increased.
Nofungal growth was recorded in fresh samples.
The spoilage mouldsAspergillusflavus, Aspergillus
niger, Penicillium sp., Fusarium sp. were isolated as
they aged. Further investigation is recommended to
improve the acceptability, keeping quality and
reduce aflatoxin content in cassava composite
bread before it is encouraged as relatively
acceptable alternative to 100% wheat.
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