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ABSTRACT

Aim: To evaluate the Quality characteristics of Bread produced from Wheat and Kidney Bean
composite flour blend.

Study Design: Composite bread was produced from wheat and kidney bean flour of various
proportions (10, 15, 20 and 25%). Proximate (protein, ash, moisture, fibre, fat and carbohydrate)
composition, functional (Bulk density, foaming capacity, swelling index, water absorption capacity
and oil absorption capacity) properties and sensory (appearance, taste, flavour, texture and overall
acceptability) attributes were determined.

Results: Bread was produced from wheat and kidney beans composite (B, C, D and E) flour. The
bread samples were subjected to physical, proximate and sensory analyses. The functional
properties of the composite flour blends were also determined. The functional properties shows a
significant (P<0.05) difference in water absorption capacity, oil absorption capacity and swelling
index with values ranged from 1.10 — 0.60 ml/g, 1.03 — 0.76 ml/g and 5.92 — 2.89 ml/g respectively.
The bulk density and foaming capacity shows significant (P<0.05) difference with its values ranging
from 0.90 — 0.97 g/ml and 32.69 — 26.94 cm® respectively as kidney beans flour increases. The
result of the physical properties shows significant (P<0.05) difference in dough height, proofing

*Corresponding author: Email: dendeghterwaseabraham@gmail.com;



Ukeyima et al.; EJNFS, 10(4): 263-272, 2019; Article no.EJNFS.2019.027

making.

rate, loaf volume, specific volume, baking loss and oven spring with values ranging from 1.169 —
3.39 cm®, 0.01 — 0.02 cm®min, 0.79 — 1.19 cm®, 0.32 — 0.48 cm®g, 1.59 — 2.79 and 101.58 —
102.79 respectively while the loaf weight ranged from 243.21 — 246.09 g. proximate composition of
the sample were also analyzed and the result shows significant (P<0.05) difference in crude
protein, moisture content, ash, crude fat, crude fibre and carbohydrate with values ranging from
8.36 — 10.47%, 22.18 — 23.28%, 0.97 — 1.38%, 11.80 — 12.94%, 0.29 — 0.59% and 51.33 — 57.10%
respectively. The results of the sensory scores shows a significant (P<0.05) difference in all the
samples analyzed. However, sample C with 15% kidney beans flour was most preferred.

Conclusion: It could be concluded that increased in kidney beans flour addition in the production
of composite bread had significant (P<0.05) impact on the proximate, physical and organoleptic
properties of the bread. Hence, 85% wheat to 15% kidney bean flour should be used in bread

Keywords: Wheat; kidney beans; bread; composite flour.

1. INTRODUCTION

Bread is a staple food prepared from the dough
of flour and water, usually by baking. Throughout
recorded history, it has been popular around the
world and is one of the oldest artificial foods,
having been of importance since the dawn of
Agriculture [1]. In Nigeria, Bread has been one of
the most widely consumed food products after
rice. Till date, most Nigerians have not been
introduced to other types of bread apart from that
made from 100% wheat flour. To cut the nation's
expense on wheat importation and find wider
utilization for the increasingly produced cassava
roots, the Federal Government mandated the
use of composite cassava-wheat flour for baking
by adding a minimum of 10% cassava flour to
wheat for a start [2]. To ensure the commercial
success of this composite cassava wheat flour
technology, systematic studies need to be
conducted to fully understand the best way to
formulate product and to determine the optimal
processing conditions required to realize high
quality baked products [2]. Most of the previous
studies conducted on the use of composite flour
for bread making purposes were devoted to
determining the effect of the biological origin of
flour and level of wheat flour substitution on their
bread making quality [3]. The composite flours
used were either binary or ternary mixtures of
flours from some other crops with or without
wheat flour. They generally observed a reduction
in loaf volume and impairment of sensory
qualities (e.g., appearance, texture and flavor) as
the level of substitution of wheat with non wheat
flour increased. Some varietal differences within
the same crop in terms of bread making potential
were also reported. Bread is the loaf that results
from the baking of dough which is obtained from
a mixture of flour, salt, sugar, yeast and water.
This other ingredients like fat, milk solids, sugar,

egg, and anti-oxidant may be added. Nowadays,
the emphasis is on healthy bread with low
glycemic index, more protein and increase
dietary fibre. Cassava is a major source of
dietary energy for low income consumers in
many parts of tropical Africa [4]. Cassava flour is
one of the major flour used for composite blend.
It can be substituted into many products (such as
wheat flour) that provide the same function as it.
Cassava flour seems to be golden products that
have surpassed the imagination of stakeholders
in the industry. Wheat flour which is used to
produce many finished products is now gradually
being replaced gradually with composite flour in
Nigeria. The fact is not far from the reason that it
improves the economic value of bakers [2].

Legumes on the other hand are important source
of protein and dietary minerals by a number of
ethnic groups in East, South and Central Africa
[5]. Among the legume that is preferred by most
Africans are the bean varieties. Beans are
consumed in many forms: the young leaves,
green pods and fresh bean grains are used as
vegetables. Dry bean grains are used in various
food preparations and both are used as relish or
dishes together with the staple food [6]. The
common bean such as kidney bean, soybeans
etc is rich and inexpensive source of proteins,
carbohydrates, dietary fibre to millions of people
[7]. In addition to being an important source of
protein, legumes are also reported to be a good
source of minerals such as K, P, Ca, Mg and
trace element [8]. Metals such iron, zinc and
manganese are essential metals, since they play
an important role in biological systems. Cu and
Zn are essential micronutrients [9]. Kidney bean
(Phaseolus vulgaris) in Africa, India, Latin
America and Mexico is the most consumed pulse
seed [5]. Worldwide, is the greatest consumed
whole seed [10]. The composition of
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unprocessed kidney bean are; 36.5 — 37.1%
protein, 1.1 -1.2% fat, 61.7% carbohydrate
(36.1%), 7.0 — 20% fibre and 3.04 — 4.4% ash

[8].
2. MATERIALS AND METHODS
2.1 Materials

Dried white kidney bean (Phaseolus vulgaris)
seed varieties were purchased from Akwanga
local government of Nasarawa state while wheat
flour and other ingredients were such as salt,
sugar was purchased from North Bank market in
Makurdi, Benue state.

2.2 Preparation of Kidney Bean Flour

The kidney bean seeds were cleaned to remove
foreign materials, defected seeds, insect etc. the
healthy beans were washed and conditioned for
germination. After four (4) days of germination,
the seeds were cooked at boiling temperature
(100°C) for 30 minutes. The water was drained
after cooking and allowed to cool to prevent
further cooking. The beans were dehulled to
remove the skin. It then was washed and placed
in a hot air oven to dry at 60°C for 6 hrs. The
dried beans were milled using a hammer mill into
flour. It was then sieved using a 500 ym aperture
as shown in Fig. 1. [11].

2.3 Bread Production Process

Bread was produced from wheat and kidney
bean composite flour according modified method
as described by Dendegh et al. [1]. The following
formula was used for making bread: 250 g flour,
2 g yeast, 0.8 g salt, 80 ppm ascorbic acid, and
variable water. Ingredients were weighed and
made into dough in a Mono-Universal laboratory
dough mixer for 40 min at speed of 500rpm. The
dough was placed in a fermentation cabinet at
28°C and 85% relative humidity for 90 min. After
removal from the fermentation cabinet, the dough
was divided into three pieces of 250 g each and
formed into by hand. The dough were allowed to
rest for 30 min under the same conditions, then
dusted with flour and shaped into a rectangular
pan by hand. The dough pieces were returned to
the fermentation cabinet and proofed for 90 min
then baked in a commercial oven (Real Forni-
VERONA) at 250°C for 15 min. The bread was
left to cool for 20 min, then kept closed in
polyethylene bags at room temperature (25°C)
for  sensory evaluation and physical
characteristics measurement.

Kidney

cle:m:ng

cleaning

sau'ltmg

Wwa :ﬁ'mng
Conditioning (56 hrs)

Blanching (100°C 30 min)

Cooling
Dehulling by hand rubbing
Washingto remove seed coats

Dr:;'.n ng
Cven drying for € hrs

Milling
Sewvingusing 500 pm

Eidney bean flour

Fig. 1. Flow chart for the production of kidney
bean flour
Source: modified method of Yatnatti et al., (2014)

2.4 Functional Properties of Flour
Produced from Kidney Bean and
Wheat Flour

2.4.1 Bulk Density (BD)

This was done according to the method as
described by Giami and Bekebain [12]. Ten (10)
mil capacity graduated cylinder was weighed on
a digital scale. The cylinder was gently filled with
five (5) grams of the flour. The cylinder was then
tapped on the laboratory bench several times
until no further diminution of the sample level
was observed from the 10 mil mark.

weight of sample (g)

bulk density =
utk aensity volume of sample (ml)
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Table 1. Blend formulation for composite bread production

Samples  Wheat flour Kidney bean Salt Sugar Yeast Fat
A 100 0 0.8 16 2 8
B 90 10 0.8 16 2 8
C 85 15 0.8 16 2 8
D 80 20 0.8 16 2 8
E 75 25 0.8 16 2 8

Kidney flour + refined wheat flour and other ingredients
we:ﬁ@mg

se:\;mg

Doﬁgh mixing

knela«iin,g

Fermentation {269C For 90 min)

Mc-u lding

Cutting (250 g)

Panlmng
Prc:u.ofing (28 0C for 90 min at 85% RH)

Baking (2509C for 15 min)
C-:vélling for 20 min
Packaging

Bread

Fig. 2. Flow chart for the production of
composite bread
Source: modified method of Dendegh et al., (2018)

2.4.2 Water Absorption Capacity (WAC)

This was done according to the method as
described by Giami and Bekebain [12]. One
gram of the sample was weighed into a
graduated centrifuge tube. Ten (10) mil of
distilled water was added and the sample was
then mixed thoroughly with a glass rod. It was
then transferred to a centrifuge at 500rpm for 30

min, after which the volume of the supernatant
was read directly from the graduated centrifuge
tube.

weight of bond water x 100

water absorption capacity (WAC) =

weight of sample

2.4.3 Swelling Index (SI)

The swelling index was determined using the
method as described by Giami and Bekebain
[12]. Five (5) gram of the sample was weighed
into a clean and dry graduated measuring
cylinder. Fifty (50) ml of boiled distilled water was
added and stirred with a glass rod. It was then
allowed to stand for one (1) hour after which the
change in volume of the sample was recorded
every fifteen (15) min. the ratio of the initial
volume to the final volume as swelling Index was
calculated as;

change in volume of sample (ml)

Swelling Index (SI) =

original volume of sample (g)

2.4.4 Foam Capacity (FC)

The foam capacity was determined according to
the method as described by Giami and Bekebain
[12]. One (1) gram of sample was blended with
fifty (50) ml of distilled water and whipped for five
(5) min at 1600rpm. The whipped mixture
was transferred into a 250 ml measuring
cylinder and the volume was recorded after 30
sec. the foam capacity was the expressed
as percentage increase in volume using as
follows;

volume of whipping — volume before whipping x 100
volume before whipping

Foam capacity (FC) =

2.5 Physical Properties of Bread
2.5.1 Loaf weight

This was determined by weighing the bread
loaves 20 min after baking using a laboratory
weighing scale. The readings were recorded in
grams as described by Puhr and Applonia [13].
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2.5.2 Loaf volume

This was determined by using the rape seed
displacement method of Adeleke and Odedeji
[14]. This was done by placing the bread sample
inside a graduated container and adding 3 kg of
sorghum grain into a graduated container
containing the bread sample to the bread level.
After which the bread was then removed and the
volume of the sorghum grain in the container was
measured and recorded as loaf volume cm®.

2.5.3 Specific loaf volume

The specific volume (volume to mass cm®g) was
calculated as described by Puhr and Applonia
[13].

Ficl ] _ loaf mass X100
specific loaf volume = loaf volume

2.5.4 Determination of baking loss

This was analyzed in terms of moisture loss as
described by lIhekoronye and Ngoddy [15]. Loss
was also calculated by the baking yield. Dough
baking yield was determined by comparing the
fresh dough weight (w,) before placing in the
oven and with the final bread weight (w,). The
loaves were weighed one hour after removing
from the oven (w;). This baking loss was a
measure of loss moisture of the bread during
baking and expressed in terms of percentage;
baking loss

Baking loss = X100
aring toss weight of bread after baking

2.5.5 Loaf height

The bread height was determined by using a
measuring rule.

2.6 Proximate Composition of Bread
Produced from Wheat and Kidney
Beans Composite Flour

The proximate composition was done by the
method as described by Malomo et al. [16].

2.6.1 Moisture content determination

The moisture content of the flour samples was
determined according to the method described
by Malomo et al. [16]. Two grams each of the
flour samples were weighed into different
moisture cans. It was then placed in an oven at
150°C for three hours. Drying was stopped after
obtaining two consecutive values differing by

0.001. The samples were cooled in desiccators
and weighed.

. weight loss
% Moisture = — X100
weight of sample

2.6.2 Ash content determination

Porcelain crucible was dried and cooled in
desiccators before weighing. Two (2) grams of
the sample flours were weighed into the crucible
and the weight taken. The crucible containing the
samples were placed in the muffle furnace and
ignited at 550°C. This temperature was
maintained for three hours. The muffle furnace
was then allowed to cool; the crucibles were then
brought out, cooled and weighed. The ash
content was calculated as follows:

w2 — w3
% Ash content = —; X100
weight of sample

2.6.3 Crude fat content determination

The fat content of the flour samples was
determined using two (2) grams each of the flour
samples in a filter paper and placed in a soxhlet
reflux flask which is connected to a condenser on
the upper side and a weighed oil extraction flask
full with two hundred ml petroleum ether. The
ether was brought to its boiling point, the vapor
condensed into the reflux flask immersing the
samples completely for extraction to take place
on filling up the reflux flask siphons over carrying
the oil extract back to the boiling solvent in the
flask. The process of boiling, condensation, and
reflux was allowed to go on for four hours before
the defatted samples were removed. The oil
extract in the flux was dried in the oven at 60°C
for thirty minutes and then weighed.

weight of oil
% Fat = — X100
weight of sample

2.6.4 Crude fibre determination

The crude fibre of the flour and bread samples
was determined according to the method. Two
grams each of the samples were boiled under
reflux for thirty minutes with 200 mL of the
solution containing 1.25 g of H,SO, per 100 mL
of solution. The solution was filtered through
linen on a flaunted funnel and washed with water
until the washing is no longer acidic. The residue
was then transferred to a beaker and boiled for
thirty minutes with 100 mL of solution. The final
residue was filtered through a thin but closer pad
of washed and ignited asbestos in a Gosh
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crucible. The residue was then dried in an
electric oven and weighed; the residue was
incinerated, cooled and weighed.

% Fat =

w2 — w3
—1X100

Where:

W1 = weight of sample used,
W2 = weight of crucible plus sample,
W3 = weight of sample crucible + ash.

2.6.5 Crude protein determination

Crude protein of the sample flours was
determined using the Kjeldahl method. One gram
of the sample was introduced into the digestion
flask. Kjedahl catalyst (Selenium Tablets) was
added to the sample. Twenty ml of concentrated
sulphuric acid was added to the sample and fixed
to the digester for eight hours until a clear
solution was obtained. The cooled digest was
transferred into one hundred ml volumetric flask
and made up to the mark with distilled water. The
distillation apparatus was set and rinsed for ten
minutes after boiling. Twenty ml of 4% boric acid
was pipetted into a conical flask. Five drops of
methyl red were added to the flask as an
indicator and the sample was diluted with
seventy-five ml distiled water. Ten ml of the
digest was made alkaline with twenty ml of
NaOH (20%) and distilled. The steam exit of the
distillatory was closed and the change of color of
the boric acid solution to green was timed. The
mixture was distilled for fifteen minutes. The
filtrate was then titrated against 0.1 N HCI. The
percentage total was calculated:

(b—a)x0.1Nx 0.142
weight of sample

% nitrogen = X100

% protein = % nitrogen x 6.25
2.6.6 Carbohydrate content determination

Carbohydrate content of the flour samples was
determined by using the formula described by
Emmanuel-lkeme et al. [17].

% Carbohydrate = 100 — % (protein + fat + fibre
+ ash +moisture content)

2.6.7 Sensory evaluation of bread samples

The sensory scores of the bread sample was
done wusing the 9 — point hedonic scale
ranging from 1 (dislike extremely) to 9 (like
extremely) as described Emmanuel-lkeme et al.
[17]. Twenty (20) semi- trained panelists were
presented with the samples and they were asked
to evaluate for appearance, taste, texture and
overall acceptability.

3. RESULTS AND DISCUSSION

3.1 Functional Properties of Wheat and
Kidney Bean Composite Flour

The functional property of wheat and kidney
bean composite flour is presented in Table 2.
The water and oil absorption capacities
decreases (1.10 to 0.60 and 1.03 to 0.76
respectively) as the quantity of kidney bean flour
increased. The result tends to agree with [12]
who reported similar findings. The foam
capacity increased in all the samples with
increase in kidney bean addition. This agrees
with Abdeghafor et al. [18] who reported that
legumes have high foaming capacity. The
swelling Index of the composite flour decreases
with increase kidney bean addition while the bulk
density of the flour increased from 0.90 to 0.97
g/ml.

Table 2. Functional properties of wheat and kidney bean composite flour

Samples WAC (ml/g) OAC (ml/g) Bulk density Foaming Swelling index
(g/ml) capacity (cm3) (g/ml)

A 1.10°+0.14  1.03°t0.22  0.90°+0.17 26.94%+2.67 5.92°+0.33

B 0.94°+0.07  0.92°+0.15 0.93%+0.02 29.24°+1.65 5.187+0.42

C 0.88°+0.18  0.86°+0.06  0.94°+0.01 31.30°+1.39 4.94°+0.36

D 0.66°t0.29  0.84°t0.07  0.96°+0.02 31.62°+1.61 3.65°+0.23

E 0.60°+0.28  0.76°t0.07  0.97°+0.02 32.697+0.71 2.89°+0.20

Values are means + SD of triplicate determinations. Value followed by a different superscript within the same
column are significantly (P<0.05) different
Keys: A = Control (100%); B = Wheat flour 90% and kidney bean 10%, C = Wheat flour 856% and kidney bean
15%; D = Wheat flour 80% and kidney bean 20%, E = Wheat flour 75% and kidney bean 25%; WAC = Water
absorption capacity; OAC = Oil absorption capacity
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3.2 Physical Properties of Dough and
Bread Produced from Wheat and
Kidney Bean Composite Flour

The result of the physical properties of the
composite bread is presented in Table 3. The
average dough height decreases (3.39 to 1.69
cm) with increase in kidney bean flour addition.
This is because of the reduction in the gluten
network of wheat flour which in turn impairs the
retention of carbon dioxide produced Greene and
Bovell-Benjamin [19]. The proofing rates also
decrease from 0.02 to 0.01 cm®min while the
loaf weight tends to increase with increased
kidney bean addition. The loaf weight of the
composite bread as compared to the control
sample was higher. This could be due to the
increased amount of kidney bean flour addition
and probably poor leavening ability of the
composite flour dough. This could however lead
to poor carbon dioxide production and
entrapment due to dilution in the gluten content
[20]. More so, Eke et al. [21] reported that bulk
bread is desirable to hungry consumers because
it is stomach filing and satisfying. The loaf
volume of the composite bread samples were
observed to increased with increase in kidney
bean flour addition. Though, increase in the
composite bread samples was less than that of
the control sample. This was because more gas
was produced in the control sample than the
composite bread samples [1]. The result tends to
agree with those presented by Makinde and
Akinoso [22]. Specific volume, baking loss and
oven spring decreased with increased in kidney
bean addition which results in reduced gluten
content.

3.3 Effect of Kidney Bean Addition on the
Proximate Composition of Wheat
Composite Bread

Table 4 shows the proximate composition of
wheat and kidney bean composite bread. The
high crude protein content in this work was due
to kidney bean addition. The crude protein was
also found to be higher than that of the control
(100% wheat) bread. This result agrees with
those presented by Cornell et al. [23] but is less
than those presented by Olaoye et al. [24]. The
Ash content of the composite bread is higher
than the control. The increase in ash content
could be due to increase in kidney bean flour
inclusion as reported by Makinde and Akinoso
[22]. The crude fat content also was found to be
higher than the control (100% wheat). This could
possibly be as a result of the amount of

margarine added during ingredient mixing.
However, Makinde and Akinoso [22] suggested
that more butter, sugar etc. to aid production of
carbon dioxide in composite bread. The moisture
content of the bread was below that reported
Michael et al. [25]. The moisture content
presented in Table 4 agrees with the study
reported by [23;25]. Moisture 30 — 35% for bread
is good compared to the maximum value of 40%
specified by SON. The moisture content of food
is usually used as an indicator of food quality.
Hence, the moisture content presented above
was satisfactory. Too high moisture content in
bread could have a potential impact on the
sensory  physical and even  microbial
characteristic of the bread [26]. The crude fibre
content of the composite bread was higher than
that of the control (100% wheat). Increase in the
crude fibre content of the composite bread
arising from kidney bean flour. This adverse
effect as suggested by Olaoye et al. [24] could
be seen in the dough structure and volume. This
is because of the reduction in the gluten network
of wheat flour which in turn impairs the retention
of carbon dioxide produced. It had also been
reported that crude fibre had an adverse effect
on the mineral element in the body [19].

3.4 Effect of Kidney Bean Flour Addition
on the Sensory Properties of Bread
Produced from Wheat

The sensory scores of the composite bread
sample and control are presented in Table 5.
There was significance (P<0.05) difference
between the composite bread and control
samples in terms of crust color, crumb color,
flavour and Overall acceptability. In texture
characteristics, there was no significance
(P<0.05) difference between composite bread
sample A and B. The Overall acceptability was
determined on the basis of quality scores
obtained from the evaluation of taste, texture,
flavour, crust and crumb color. However, a result
from Table 5 tends to agree with those reported
by Jideani [27] who reported the same for
wheat/maize and rice bran. The significance
(P<0.05) difference in color could be as a result
of Millard browning reaction caused by the
reaction between the wheat protein, added
sugars and caramelization which are influenced
by the distribution of water and reaction of added
sugar Amino acids [27]. Colour is very important
criterions for initial acceptance and also used to
judge completion of the baking process [24].
Though, it is evident from Table 5 that composite
bread sample D and C had the highest score in
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Sample Average dough Proofing rate Loaf weight (g) Loaf volume (g) Specific volume Baking loss Oven spring
height (cm) (cm*/min) (cm®/g)

A 3.39°+0.13 0.02°+0.00 243.21°+0.86 1.19°+£0.05 0.48°+0.21 2.79%+1.20 102.79°+0.03

B 2.55°+0.17 0.02°£0.00 245.63°+3.53 1.07°+0.11 0.44°+0.16 1.78°£0.90 101.78°+0.02

C 2.42°+0.07 0.01°+0.00 245.27°+3.16 1.02°+0.10 0.42°£0.14 1.93°+1.03 101.92°+0.03

D 1.94°+0.21 0.01°£0.00 245.80°+0.76 0.86°+0.05 0.35°+0.10 1.71°+0.86 101.70°+0.02

E 1.69°+0.17 0.01°£0.00 246.09°+0.98 0.79°4+0.02 0.32°+0.09 1.59°40.42 101.58°+0.01

Values are means + SD of triplicate determinations. Value followed by a different superscript within the same column are significantly (P<0.05) different

Keys: A = Control (100%); B = Wheat flour 90% and kidney bean 10%,; C = Wheat flour 86% and kidney bean 15%,; D = Wheat flour 80% and kidney bean 20%
E = Wheat flour 75% and kidney

Table 4. Proximate composition of bread produced from wheat and kidney bean composite flour (%)

Sample Moisture Ash Crude fat Crude fibre Crude protein Carbohydrate
A 22.18°+0.03 0.66°+0.02 11.31°+0.11 0.297+0.03 8.36°£0.04 57.10°+0.06
B 22.49°+0.43 0.97°+0.02 11.80%+0.12 0.36°+0.03 8.66°+0.03 56.50°+0.08
C 22.49°+0.03 1.13°+0.04 11.97°+0.05 0.43°+0.10 9.92°+0.04 54.64°+0.07
D 24.00°+0.04 1.53%+0.10 12.77°+0.04 0.48°+0.11 10.18°+0.11 51.03+0.12
E 23.28°+0.03 1.38°+0.05 12.94°+0.03 0.59°+0.02 10.47°+0.10 51.33%+0.09

Values are means + SD of triplicate determinations. Value followed by a different superscript within the same column are significantly (P<0.05) different

Keys: A = Control (100%); B = Wheat flour 90% and kidney bean 10%; C = Wheat flour 856% and kidney bean 15%,; D = Wheat flour 80% and kidney bean 20%;
E = Wheat flour 75% and kidney

Table 5. Sensory scores of bread produced from wheat and kidney bean composite flour

Samples Texture Flavor Texture Crumb colour Crust colour Overall acceptability
A 6.80°+0.42 6.55°+0.21 6.40°+0.12 6.85°+0.04 6.95°+0.10 6.65°£0.13
B 6.50°+0.33 6.70°+0.30 6.40°0.04 7.50%£0.10 7.40°£0.13 7.05°+0.15
C 7.20°+£0.63 7.30°£0.03 6.95°+0.13 7.35°+£0.03 7.80°+0.08 7.20°+£0.09
D 6.50°+0.83 7.50°+0.10 6.55°+0.04 7.60°£0.17 7.45°+0.04 7.00°£0.12
E 6.00°+0.61 6.10°+0.23 6.20%+0.14 6.50°+0.13 7.70°+0.09 6.10°+0.14

Values are means + SD of triplicate determinations. Value followed by a different superscript within the same column are significantly (P<0.05) different

Keys: A = Control (100%); B = Wheat flour 90% and kidney bean 10%,; C = Wheat flour 85% and kidney bean 15%, D = Wheat flour 80% and kidney bean 20%;
E = Wheat flour 75% and kidney
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Crumb and crust colour respectively. Generally,
the baking properties of composite flour are often
impaired as well as the organoleptic attributes of
the product because of the dilution of the gluten
content [27]. Nevertheless, it is evident from the
result that the composite bread samples were
more acceptable by the panelists.

4. CONCLUSION

It could be concluded that bread was produced
from wheat and kidney beans composite flour.
Though, the composite samples were found to
be high in ash, fat, fibore and protein. The
carbohydrate contents were found to be lower
than that of the control sample. Water absorption
capacity, Oil absorption capacity, bulk density
and Swelling index decrease with increased
kidney bean flour. On the other hand the foaming
capacities increase with increase kidney bean
flour addition. The sensory properties indicated
that sample C was the most preferred sample.
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