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Abstract: The performance of 10, 20 and 30% oats flour composite bread was carried out by evaluating the color, aroma, texture,
acceptability and buying preference. The samples were served to semi-trained panelists. The result showed that bread baked with 10 and
30% composite flour were not significantly different in all sensory attributes, acceptability and readiness to buy from the control.
However, bread baked from30% composite flour showed low mean scores to all the attributes. There was a tendency for bread baked
with 10 and 20% composite flour to be rated higher than the control especially in flavor, acceptability and desire to buy. Uniformity in
the scores between all labeled and unlabeled samples was also observed. Values obtained for proximate composition of oats composite
bread samples were comparable to those obtained for whole wheat bread. Adoption of wheat/oats flour for bread making is advocated in
this work as an alternative to 100% wheat
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1. Introduction

2.2 Preparation of Oats Flour

The major or mandatory ingredients in bread making are
flour, water and yeast the flour should have good amylase
activity, the moisture content should be less than 14% and
the color or appearance should be satisfactory [1]. Due to the
high cost, geographical scarcity and high demand of wheat
flour, efforts are been directed toward the provision of
alternative source of flour [2]. The composite bread can be
made by substituting 5, 10, 15, 20 And 30% plantain flour
for wheat flour [3]. They have a lower summer heat
requirement and greater tolerance of rain than other cereals,
such as wheat, rye or barley, so are particularly important in
areas with cool, wet summers, such as northwest Europe and
even Iceland [4]. Oats are an annual plant, and can be
planted either in autumn (for late summer harvest) or in the
spring (for early autumn harvest). The oats, oat bran, and
oatmeal contain a specific type of soluble fiber known as
beta-glucan that lowers down cholesterol levels beta glucan
[5]. In oats binds with cholesterol in bile acid in small
intestine so less is reabsorbs and more is excreted from the
body [6]. Celiac disease is a chronic inflammatory disorder
of the small intestine resulting from the ingestion of gluten
found in wheat, barley, and rye [7]. Up to 20% substitution
of oats flour had no adverse sensory and organoleptic effect
on bread while more development was still being expected
[8]. In addition at the high temperature required for baking,
cyanides are easily gotten rid of the flour [9] [10]. The
present study is aimed at assessing the suitability and
acceptability of oats flour composite bread through
proximate and sensory evaluations [11].

This process takes oat groats straight to a grinding unit (stone
or hammer mill) and then over sifter screens to separate the
coarse flour and final whole oat flour. The coarser flour is
sent back to the grinding unit until it is ground fine enough to
be whole oat flour. This method is used often in India and
other countries [12].

2. Materials and Methods
2.1 Procurement of Raw Material

2.3 Preparation of Composite Flours
10, 20 and 30 part by weight of oats flour were intimately
mixed with 90, 80 and 70 part by weight of 100% wheat
flour to obtain 10, 20 and 30% of oats/wheat composite flour
respectively. They were stored in flour sack in a dried
condition for use [13].
2.4 Preparation of Dough
100% wheat flour dough was prepared according to the
method [14]. The composite flour dough was prepared and
baked according to the method specified by the national root
cropresearch institute.
2.5 Baking Process
The eight blend formulations were baked using the straight
dough method [14]. The baking formula was 80% wheat
flour and 20%oats flour or the blend, 36% water, 3.4% sugar,
1.6% shortening, 3% skim milk powder, 1% salt and 3%
yeast [15]. all ingredients were mixed in a mixer (model a
907 d) for 5 min. the dough were fermented in bowls,
covered with wet clean muslin cloth for 55 min at room
temperature (29°c), punched, scaled to 250 g dough pieces,
proofed in a proofing cabinet for 90 min at 30°c, 85%
relative humidity and baked at 250°c for 30 min [16].

100% hard wheat flour was obtained from the mills, oats
flour was obtain from local market, the oven was fabricated
locally, yeast, fat, cheese, sugar, salt were obtained from the
baking shop.
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Flow Chart Of Bread Making Process

Figure 1: Flow chart for the production of functional
composite bread.

2. Sensory Analysis
1 bread sample, 100% wheat, 80% composite flour bread
were analyzed for moisture, energy, carbohydrate, sugar,
proteins and fat contents using analytical method.The 3
samples of composite bread and the control were served to a
5 semi-trained panelists made up of a population of staff and
students of college, who were familiar with the sensory
attributes - taste, aroma, texture, color, of the samples. A 9point hedonic scale was designed to measure the degree of
preference of the samples. The samples were presented in
identical containers, coded with 3-digit random numbers
served simultaneously to ease the possibility of the panelists
to re-evaluate a sample. The categories were converted to
numerical scores ranging from 1 to 9, with 1 as the highest
and 9 at the lowest level [17]. Necessary precautions were
taken to prevent carry-over flavor during the tasting by
ensuring that

Panelists passed a piece of lemon fruit in their mouths or
rinsed with water after each stage of sensory evaluation.
Results of sensory evaluation of bread samples containing
different level of oats flour substitution as compared to the
control is shown in Table 1.The results of bread crust color
and crumb appearance did not shown consistent pattern for
all the bread samples, and there was no significant difference
in the bread samples and the control sample. The darker
color of the crumbs of whole wheat bread and fortified
breads and biscuits have been reported by several authors
[18].the brownish bread appearance could be directly related
to the increase in fiber content [19].Moreover browning of
the breads could also occur due to caramelization and
maillard reactions, as the protein contributed by soybean
flour must have reacted with sugar during the baking process
[20] .The scores for texture (softness and chewiness) of the
composite bread samples, increased with increase in oats
flour substitution, when compared to whole wheat bread
(control sample A ). The bread with 20% oats flour
substitution (sample B), had the best texture score. Hard
crumb texture, caused by increased fiber from wheat bran
substitution was reported [21]. The baking conditions
(temperature and time variables); the state of the bread.
Components, such as fibers, starch, protein (gluten) weather
damaged or undamaged and the amounts of absorbed water
during dough mixing, all contribute to the final texture of the
breads [22].The incorporation of oats flour into whole-wheat
bread resulted in poor flavor scores. The results showed a
decrease in the scores as the whole-wheat flour was
substituted with oats flour. Sample C with 30% oatsflour
recording the lowest value [23].The oats content some
amount of vitamin and minerals. Oats has high in watersoluble fiber, such as β-glucan, may improve cardiovascular
disease risk through improvements in serum cholesterol and
other intermediary risk factors [24]. . soluble fiber β-glucan
is thought to be the active component for the cholesterol
lowering effect of oats are high in soluble fiber and appear to
reduce CVD (Cardio Vascular Diseases) risk when
consumed as part of a moderate fat, balanced diet[25]. The
sensory evaluation also revealed that breads with oats-flour
substitution up to 20% (sample B) were overall acceptable,
even though normal bread was still preferred. The baking
properties of composite flour are often impaired as well as
the organoleptic attributes of the products, because of the
dilution of the gluten content [26].Thus, different
combinations of both synthetic and organic improvers such
as malt flour, vital wheat gluten and ascorbic acid can be
included in dough formulation to improve the baking and
sensory qualities of the products [27].

Table 1: Average of Sensory analysis Data
Sample

Organoleptic Score*
Color Taste Flavor Texture Appearance Overall Acceptability

A

7.5

7.5

8.2

B

7.7

7

C

7

7
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Remark

8

8

8

Like much

7.2

7

7.5

7.7

Like moderately

6.7

6.2

6.5

6.7

Slightly like
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Table 4: Annova of Effects on flavor of the Product A,
Product B, and Product C.
Flavour of
product A
7.00
7.00
8.00
8.00
8.00
S
0.145
0.371

Storage period
0 days
1 days
2 days
3 days
4 days
F test
S. Ed. (±)
C. D. (P = 0.05)

Flavour of
product B
7.00
8.00
8.00
7.00
8.00
s
0.216
1.022

Flavour of
product C
8.00
7.00
9.00
8.00
7.00
S
0.144
0.322

Texture: -From the Table 5, it was observed that texture of
product B is better than other two products A and C.
Table 5: Annova of Effects on Texture of the Product A,
Product B and Product C.
Figure 2: Graphical Chart Of Sensory Analysis Data

3. Results and Discussion
3.1 Sensory Quality Attributes
Color :- According to the sensory evaluation and the result
obtained in Table 2 it was observed that three Type of bread
that is product A contain orange brownish color, product B
contain dark brown color and product C contain light brown
color which is does not properly baked.
Table 2: Annova of Effects on color of the Product A,
Product B, and Product C.

Storage period

0 days
1 days
2 days
3 days
4 days
F test
S. Ed. (±)
C. D. (P = 0.05)

Colour of
product B

Colour of
product C

0 days

8.00

9.00

8.00

Storage period

1 days

9.00

8.00

7.00

2 days

8.00

8.00

7.00

3 days

9.00

9.00

8.00

4 days
F test
S. Ed. (±)

9.00
S

9.00
s

8.00
S

0.173

0.416

0.184

C.D. (P = 0.05)

0.371

1.057

0.391

0 days
1 days
2 days
3 days
4 days
F test
S. Ed. (±)
C. D. (P = 0.05)

Product B, and Product C.

Taste of
product A
0 days
8.00
1 days
8.00
2 days
8.00
3 days
8.00
4 days
8.00
F test
S
S. Ed. (±)
0.145
C. D. (P = 0.05)
0.354
Storage period

Taste of
product B
9.00
8.00
8.00
9.00
9.00
s
0.316
1.022

Taste of
product C
8.00
8.00
7.00
7.00
7.00
S
0.174
0.382

Texture of
product C
8.00
7.00
7.00
8.00
7.00
S
0.134
0.325

Table 6:-Annova of Effects on Appearance of the Product
A, Product B and Product C.

Colour of
product A

Table 3: Annova of Effects on taste of the Product A,

Texture of
product B
9.00
8.00
8.00
7.00
8.00
s
0.214
1.021

Appearance: -From the Table 6, it was observed that texture
of Product B Is Most Desirable. Product A and C is not
desirable.

Storage
period

Taste: -From the Table 3, it was observed that the acceptability
of taste of product B is higher than product A and product C.

Texture of
product A
8.00
7.00
7.00
8.00
8.00
S
0.134
0.371

Appearance
of product A
7.00
8.00
7.00
7.00
7.00
S
0.134
0.377

Appearance of
product B
9.00
8.00
8.00
8.00
8.00
s
0.324
1.021

Appearance of
product C
8.00
7.00
7.00
8.00
7.00
S
0.112
0.321

4.2 Nutritional Analysis:Moisture content:-The results are given in Table No.7
moisture content of the composite breads increased with oats
flour substitution by a range of 23.0 to 25.50%. Increase in
moisture content has been associated with increase in fiber
content. High moisture content has been associated with
short shelf life of composite breads as they encourage
microbial proliferation that lead to spoilage [28].

Flavor: -From the Table 4, It was observed that flavor of
productBis better than other two products A and C.
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Table 7: Annova of Effects on Moisture content of the
Product A, Product B and Product C.
Storage period
0 days
1 days
2 days
3 days
4 days
F test
S. Ed. (±)
C. D. (P = 0.05)

Moisture
content of
product A
23.50
22.50
22.00
21.50
20.00
S
0.132
0.379

Moisture
content of
product B
22.00
21.50
21.40
20.00
19.50
s
0.323
0.021

Moisture
content of
product C
25.00
24.00
23.50
22.00
21.50
S
0.115
0.323

Protein:
The results are given in Table No.8there was also an
increase in the protein content of the composite breads with
oats -flour substitution in the range of 8.13 to 12.50%. This
increase is as a result of substitution of whole-wheat flour
(13.90% protein). The increase in protein content of the
bread as a result of the addition of oats flour. Other studies
have also reported a similar increase of protein content in
sorghum- oats composite [29].
Table 8:- Annova of Effects on protein of the Product A,
Product B and Product C
Storage period
0 days
1 days
2 days
3 days
4 days
F test
S. Ed. (±)
C. D. (P =
0.05)

Protein content protein content of protein content
of product A
product B
of product C
10.13
11.5
10.78
10
11.3
10.00
9.78
11.00
9.00
9.12
10.80
8.78
9.00
10.00
8.00
S
s
S
0.238
0.322
0.137
0.338

0.076

0.589

Carbohydrate And Energy Value :-The result are given in
Table No .9 and Table No.10 carbohydrate content and
energy values were highest in sample B (50.03 g and
293.10Kcal) and lowest in sample C (43.58 g and 252 Kcal),
respectively. The low carbohydrate and energy values were
as result of the low fat content of the composite breads. The
composite breads contained energy values in the range of
251 to 294 Kcal, and hence conformed to the (FAO/WHO,
1994) recommended minimum energy content of 1674 kJ/
100 g.
Table 9: Annova of Effects on carbohydrate of the Product
A, Product B and Product C
carbohydrate
content of
product A
0 days
50.27
1 days
50
2 days
49.50
3 days
49.20
4 days
49.10
F test
S
S. Ed. (±)
0.245
C. D. (P = 0.05)
0.389
Storage period
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carbohydrate
content of
product B
50.03
50
49.98
49.30
49.15
s
0.345
0.345

carbohydrate
content of
product C
43.58
42.27
42
41.50
40
S
0.453
0.523

Table 10: Annova of Effects on energy of the Product A,
Product B and Product C

Energy value of Energy value Energy value of
product A
of product B
product C
0 days
285.60
293.10
252.10
1 days
285.40
293.5
252.5
2 days
285.30
293
252.2
3 days
285.29
292.70
251.25
4 days
285.25
292.65
251.15
F test
S
s
S
S. Ed. (±)
0.234
0.354
0.254
C. D. (P = 0.05)
0.387
0.000
0.000
Storage period

4. Physico-Chemical Analysis
The results obtained from the chemical analysis and the
physical properties investigated are shown in Table No 3.
The increased supplementation of whole wheat flour with
oats flour greatly affected the physico-chemical quality of
composite bread. The proximate values for moisture and
protein, were lowest in whole wheat bread (sample C),
which served as control and higher in other oats flour
substituted samples. The proximate values increased with
increasing levels of oats flour substitutions except for
carbohydrate content and energy values which showed the
reverse.The result are given in carbohydrate content and
Energy Values were highest in sample B (50.03 g and
293.10Kcal) and lowest in sample C (43.58 g and 252 Kcal),
respectively. The low carbohydrate and energy values were
as result of the low fat content of the composite breads. The
composite breads contained energy values in the range of
251 to 294 Kcal, and hence conformed to the (FAO/WHO,
1994) recommended minimum energy content of 1674 kJ/
100 g.Moisture contents of the composite breads increased
with oats flour substitution by a range of 23.0 to 25.50%.
Increase in moisture content has been associated with
increase in fiber content [30]. High moisture content has
been associated with short shelf life of composite breads as
they encourage microbial proliferation that lead to spoilage
[31]. There was also an increase in the Protein content of
the composite breads with oats -flour substitution in the
range of 8.13 to 12.50%. This increase is as a result of
substitution of whole-wheat flour (13.90% protein). The
increase in protein content of the bread as a result of the
addition of oats flour. Other studies have also reported a
similar increase of protein content in sorghum- oats
composite flours [32]. The increased fiber and the lower
carbohydrate content of composite breads have several
health benefits, as it will aid in the digestion of the bread in
the colon and reduce constipation often associated with
bread produced from refined wheat flour [33]. According to
well-documented studies, it is now accepted that Dietary
Fiber plays a significant role in the prevention of several
diseases such as; cardiovascular diseases, diverticulosis,
constipation, irritable colon, cancer and diabetes [34]. The
crude fiber contents of the composite breads, was within the
recommended range of not more than 6 g dietary fiber and
other non-absorbable carbohydrates per 100 g dry matter
(FAO/WHO, 1994). The using whole grain raw materials
and combining wheat flour with certain legumes and pseudo
cereals in biscuit production resulted in improved nutritional
and functional properties of the final product [34].
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5. Bread Characteristics
Table 11: bread characteristics according to volume, dough
expansion, specific volume.
Bread volume ( cm3)
Dough Expansion (cm)
Specific volume (cm3/g)

310
460
0.78

280
430
0.70

210
405
0.53

Results of the physical characteristics of composite bread
samples containing different levels of oats flour substitution
as compared to the control is also shown in Table 11. The
bread dough expansion and bread volume decreased by a
range of 210 to 310 cm3 and 9.65 to 64.52%,. The main
problem of dietary fiber addition in baking is the important
reduction of loaf volume and the different texture of the
breads obtained [35]. Increased supplementation of wheat
flour with oats flour reduced loaf volume and specific
volume drastically [36].
Dietary fiber additions, in general, had pronounced effects
on dough properties yielding higher water absorption,
mixing tolerance and tenacity, and smaller extensibility in
comparison with those obtained without fiber addition [37].
The deleterious effects of addition of fiber on dough
structure and loaf volume have been suggested to be due to
the dilution of gluten network, which in turn impairs gas
retention rather than gas production [38].
The scores for texture (softness and chewiness) of the
composite bread samples, increased with increase in oats
flour substitution, when compared to whole wheat bread
(control sample A). The bread with 20% oats flour
substitution (sample B), had the best texture score. Hard
crumb texture, caused by increased fiber from wheat bran
substitution was reported [39]. The baking conditions
(temperature and time variables); the state of the bread
components, such as fibers, starch, protein (gluten) weather
damaged or undamaged and the amounts of absorbed water
during dough mixing, all contribute to the final texture of the
breads [40]. The incorporation of oats flour into wholewheat bread resulted in poor flavor scores. The results
showed a decrease in the scores as the whole-wheat flour
was substituted with oats flour. Sample C with 10% oats
flour recording the lowest value. Most of the panelist
complained of flavor and aroma from the oats flour in the
composite breads [41].
The sensory evaluation also revealed that breads with oatsflour substitution up to 20% (sample B) were overall
acceptable, even though normal bread was still preferred.
The baking properties of composite flour are often impaired
as well as the organoleptic attributes of the products,
because of the dilution of the gluten content [42]. Thus,
different combinations of both synthetic and organic
improvers such as malt flour, vital wheat gluten and ascorbic
acid can be included in dough formulation to improve the
baking and sensory qualities of theproducts [43][44][45].

6. Conclusion
In conclusion, composite breads with oats flour substitutions
were found to be nutritionally superior (have higher protein
and fat content) to whole-wheat bread. However, the scores
for organoleptic attributes like taste, aroma, texture (mouth
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feel), except for color were generally inferior to that of
whole-wheat bread. Therefore, the oats bread had better
overall acceptability scores than the whole-wheat composite
breads.
The composite breads would serve as functional food
because of the high fiber content. However, further research
work should be focused on the phytochemical content and
how to improve the organoleptic qualities and hence
acceptability of oats enriched breads. Public enlightenment
on the nutritional benefits of the oats supplemented
functional foods would help to improve the sensory
acceptability of the oats supplemented bread. There is also
the need to adjust the mixing ingredients and baking
techniques in order to improve the composite bread quality.
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