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Abstract

This study was aimed to produce, access the quality and acceptability characteristics of steamed bread enhanced with
cowpea powder and compared with the classical bread. Dough properties of wheat flour were determined using gluten
and falling number parameters. The results of wet gluten and dry gluten were 32% and 22% respectively, while, the
falling number of wheat flour was 441. The steamed bread was made supplemented with 0, 4, 6 and 8% cowpea flour to
enhance the dough and nutritional characteristics and instead of that wheat flour which already used for steamed bread
making. The proximate analysis of steamed bread was determined with the addition of cowpea 4%, 6% and 8%. The
results of this study indicated that steamed bread was higher in protein (7.63-14.79%), fat (11.82-14.97%), ash content
(1.50-1.98%), while was lower in carbohydrates content (38.92-41.45%) compared with the classical bread (69.38, 5.90,
1.67, 10.06 and 12.90%) for carbohydrates, fat, ash, protein and moisture contents, respectively. On the other hand,
determination of minerals contents in the processed bread was reported. Sodium content was 38.0, 45.0, 47.0, and 48.0
mg/100g, while the potassium content was 33.0, 41.0, 42.0 and 43.0 mg/100g, for steamed bread processed with 0, 4, 6
and 8% cowpea, respectively, in comparison with the classical bread (30.51 and 28.90 mg/100g) for sodium and
potassium, respectively. The sensory evaluation results, the panellists did not prefer steamed bread with 8% cowpea due
to the brown colour, while the steam bread supplemented with 4 and 6% cowpea showed excellent attributes in
comparison with other types of bread. Based on the results, it is recommended using extinsograph and farinograph to
determine the rheological properties of fermented dough to investigate the optimum conditions of dough for making

steamed bread.
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Introduction

Steamed bread, or “man-tou” by Chinese is the staple
food of the wheat growing areas of Northern China. They
represent approximately 70% of the end usage of flour
produced in this region and a much lesser proportion in
the south where noodles and rice are more popular [1].
Dough for steamed bread is made from fermented wheat
flour, and the product is cooked in a steamer above
boiling water to produce a roll-sized product with smooth,
white skin and no crust. The texture varies from dense to
open, and the flavour is dependent on the region of
production, with two major types of steamed bread:
Northern Style, which is preferred in Northern China and
has a chewy and dense texture; and Southern Style, which
is more open with a softer texture. Other forms of
steamed bread include steamed twisted rolls and steamed
stuffed buns - filled with meat, vegetables or sweet red
bean paste. They are eaten throughout the day, and
consumer preferences mean that they are eaten fresh as
their sensory attributes deteriorate rapidly once
manufactured. Although traditionally made at home, there
is now a trend for production in small factories or
workshops. However, most steamed bread facilities have
imple equipment and are based on manual labour [2]. The
main ingredients are flour, water, salt and yeast, although
occasionally sugar is added for taste. Most steamed bread
is fermented using either a freshly prepared starter dough
or sour dough kept from the previous day. After
fermentation, the dough is sour due to the by-products of
fermentation by Lactobacillus spp. Yeast and baking
powder tends to be used if making steamed bread in the
home. A standard recipe with the percentages based on
flour weight might be flour 100%, Yeast 0.5%, Water 50-
55%. A range of spring and winter wheat are grown in
China, with protein content ranging from 10 to 13%, the
stronger wheat generally is grown in the North. Roller
milling is used to produce two main flours: a white flour
of 70%extraction and a standard flour of 80% extraction.
The resulting protein quantity and quality of the flour is
important for the production of acceptable steamed bread,
with low protein soft wheat’s best suited for steamed
bread manufacture. Either type of yeast can be used but if
instant dry yeast is chosen then additional 3% water with
a slightly shorter mixing time is required [3]. Instant
active dry yeast works as well as fresh yeast in steamed
bread dough and offers reproducibility often difficult to
achieve with fresh yeast over time. Trials have shown that
shorter fermentation times with higher yeast quantity did
not produce steam bread of equal quality to that with
longer fermentation and less yeast. Quality characteristics
of steamed bread are affected by dough water absorption,
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sugar-yeast combinations and fermenting and proof times
[4]. In Sudan, there are many peoples they do not know
the steamed bread because just they are consumed that
bread processed by the oven. The nutritional value of
steamed bread also is different compared with the other
types. On the other hand, there are no previous studies in
Sudan about the kind of bread. The current study was
aimed to assess the physiochemical, nutritional and
sensory characteristics of processed steamed bread
compared with oven bread. Therefore, the idea of this
topic is worthy to study.

Materials and Methods

Materials

Wheat flour, yeast, salt, sugar, edible oil and cowpea
powder were purchased from a local market in Wad
Medani City, Gezira State, Sudan, and then will be
transferred to the laboratory of food analysis, Department
of Food Engineering and Technology, Faculty of
Engineering and Technology, University of Gezira, Sudan.
All other chemicals and reagents will be of the highest
grade commercially available.

Methods

Steamed Bread Processing: According to Rubenthaler,
et al. [3] who recommended that from their research that
ideal ingredient and processing methods would be as
follows: 160 g flour, 8% sugar, 2% shortening, 1% instant
active dry yeast with optimum water and dough mixing.

{Cowpea 4%, 6% and 8%)

+
Fermentation

1-3 hours
]

Molding

130-150 gm

Proofing

10-30 minutes

Steaming

20 minutes

Figure 1: Outline of steamed bread making with
cowpea
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Bread Baking by Oven: Oven bread was prepared by
using the flour wheat-based baking formula, which
constitutes 1.0 g sugar, 1.50g salt, 1.0 g active dry yeast,
1.0 g shortening and the addition of an appropriate
amount of water as determined using the farinograph
absorption test. This was followed by a straight dough
preparation procedure that involved 3 hours
fermentation, 55 min proofing at 30°C and 25 min baking
at 220°C [5].

Dough Physiochemical Properties

Gluten Content: Wet gluten content was determined by
washing the flour sample by a salt solution to remove the
starch and other soluble from the sample. The residue
remaining after washing was the wet gluten. This
determination was adapted according to the AACC
method [6]. A 10g sample was weighed and placed into
the glutamate washing chamber on top of the polyester
screen. The sample was mixed and washed with 2% salt
solution (NaCl) for 5 minutes. At the end of the wash
cycle, the wet gluten was removed from the washing
chamber, placed in the centrifuge holder, and centrifuged.
The residue retained on top of the screen and through the
screen was weighed to get total gluten. Wet gluten
content results were expressed as a percentage on 14%
moisture basis. It was then dried in a heater to give the
dry gluten. Calculation of wet, dry, and gluten index was
as follows:

[.Wet gluten % = (total gluten (g)/ sample weight (g)) x
100.

I1.Dry gluten % = (weight of dry gluten (g)/ sample weight
(g) x100.

Falling Number: Falling number method determines
alpha-amylase activity using the starch in the sample as
substrate. The method of falling number weight 7.00g of
the flour and added 25 ml distilled water and fit a rubber
stopper onto the tube and mix to obtain a homogenous
suspension, remove the stopper and the place the
viscometer stirrer. Scarping into the suspension any flour
adhering to the walls of the tube. The tube with stirrer
into the boiling water bath within 20 seconds after mixing
swing the motor unit immediately into its working
position above the viscometer tube and viscometer. The
apparatus has built-in functions to carry out the test
automatically from now on. The red light and bumper
indicate the conclusion of the test. Swing back the motor
unit by releasing the lever at the back. The beeper stops
and the cuter show the falling number value remote the
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viscometer tube wash the tube and stirrer. Read the
falling number from the cuter display.

Chemical Analyses

Moisture Content: Moisture determination was
conducted using the AOAC method [7]. Disposable
aluminium weighing dishes, (<50 mm diameter and <40
mm deep) which had been numbered, dried in the oven
for 30 minutes, cooled in a desiccator and weighed again
were used. A two-g sample was weighed out and repeated
in triplicate. Using tongs, aluminium weighing dishes
containing the samples were placed in an air-drying oven
at 130° C for about one hour. The samples were removed
and placed in a desiccator to cool for 30 minutes and

reweighed. The moisture content was calculated
according to the following equation:
Moisture Content (%) = — WITWZ__ 100

Moist sample Weight

Where:
W= weight of dish and dry sample.
W2=weight of the dish.

Protein Content: Protein content was determined
according to the Kjeldahl method described by AOAC [8].
Two grams of each sample were placed in digestion flask
(500 ml), KSO, was added to it. Then 25 ml of
concentrated sulfuric acid were added, and the content
was heated in a fume cupboard until a clear solution was
obtained (2-3 hours) and left to cool before those
antidumping granules were added. The digested samples
were poured in a volumetric flask (100 ml) and diluted to
100 ml with distilled water. Five ml were distilled using
10 ml of 40% NaOH, 25 ml of boric acid with drops of
methyl red were placed in a conical flask. Distillation of
the reaction mixture liberated ammonia and reacted with
boric acid, changing the colour from red to light greenish
blue. Excess alkali was then titrated using 0.1 N
hydrochloric acid until the colour changed to light purple.
The titration reading was reported. The protein content
was determined by multiplying the percentage nitrogen
by empirical factor 6.36; as follow:

N% = Volume of HCl xNx14x dilution factors x 100

1000 xweight of sample

Protein % = N% x 5.7
Where 14 =the molecular weight of nitrogen
N = Normality of acid of HCI.
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Ash Content: The ash content was determined according
to the AOAC method [7] using a muffle furnace. Four
grams of the sample was weighed and repeated in
triplicate into porcelain crucibles, which have been
ignited, cooled in a desiccator and weighed and placed in
a cool electric muffle furnace. The temperature was 540°C
overnight for complete ashing. The ash crucibles were
transferred directly into a desiccator, then cooled for 30
minutes and weighed immediately. The ash was
determined by calculation and expressed as a percentage
using the equation:

Ash Weight
Sample weight

Total ash (%) = X 100

Fat Content: The fat content was determined according
to the AOAC method [7] with some modification. It was
extracted by petroleum ether on a Goldfish extractor. Gold
fish beakers were washed, dried and labelled by placing in
an air oven at 130°C for one hour; then cooled in
desiccators for 30 minutes and weighed; repeated to
constant weigh. Samples of 2g in triplicate were wrapped
in filter paper and placed in a cellulose thimble condenser.
40 ml of the solvent petroleum ether were added to the
weighed Gold fish beakers. The extraction was carried out
for 4 hours until all the soluble components of the sample
were removed. Burners were allowed to cool for 30
minutes then the beakers were moved to a tray, covered
with an evaporation-type watch glass, and set in a hood to
allow all ether to evaporate overnight. The air oven
removed the traces of solvent at 130° C for 15 minutes;
cooled in a desiccator for 30 minutes and re-weigh. The
fat content was calculated according to the following
equation:

) _ Weight of oil extracted

Crude fat (% x 100

Weight Sample

Total Carbohydrates: The number of carbohydrates was
calculated by difference. The values refer to “total
carbohydrate by difference” that is, the sum of the figures
for moisture (MC%), protein (PC %), fat (FC %), and ash
(Ash %) are subtracted from 100.

Total Carbohydrate % = 100 - [MC% + PC% + FC% + Ash
C%].
Minerals

According to AOAC Official Method [7] samples were
dried and ashed at 525C for 4 hours. The ash was
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dissolved in (1 ml hydrochloric acid +3 ml distilled water)
and a few drops of nitric acid, brought to a final volume of
250 ml with distilled water and filtered. Sodium and
calcium were determined by flame atomic absorption
spectroscopy according to AOAC Official Method [7].

Sensory Evaluation

Sensory evaluation will be performed using Triangle
test and then a 10-member panel (trained) to measure
colour, appearance flavour, taste and overall acceptability.
A hedonic scale of 1 to 9 was used; 1: extremely bad, 2:
very bad, 3: bad, 4: fairly bad, 5: satisfactory, 6: fairly good,
7:good, 8: very good, 9: excellent.

Statistical Analysis

The analysis of variance (ANOVA) was performed to
examine the significant level in all parameters measured.
(SPSS) The test was used to separate between the means.
All analyses were performed in triplicate (n = 3). The level
of significance was 0.005.

Results and Discussion

Falling Number

As shown in Table 1, the result of a falling number of
wheat flour was 441. The falling number of wheat flour
was lower than the falling number of wheat flour obtained
by Mariam was 536.4. Also, the falling number of wheat
flour was lower than studies obtained by Salim, et al. [9]
was 521.

Gluten Content

The results of gluten content of wheat flour are shown
in Table 1 for wet gluten, and dry gluten of wheat flour
was 32% and 22% respectively. These results were higher
than that reported by Rao, et al. [10] who concluded that
dry gluten from different cultivars of hard wheat ranged
between 9 to 11%. As reported that, gluten can be defined
as a composite of storage proteins termed prolamins and
glutelins and stored together with starch in the
endosperm (which nourishes the embryonic plant during
germination) of various grass-related grains. It is found
in wheat, barley, rye, oat, related species and hybrids
(such as spelt, Khorasan, emmer, einkorn, triticale, kamut,
etc.) and products of these (such asmalt). Gluten is
appreciated for itsviscoelastic properties. It  gives
elasticity to dough, helping it raise and keep its shape and
often gives the final product a chewy texture [11].
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Parameters Value
Falling number 441+0.03
Wet gluten (%) 32+0.01%
Dry gluten (%) 22+0.30%

Values are means = standard deviations of 3
determinations.
Table 1: Falling Number of wheat flour and the wet and

dry % gluten protein.

Proximate Composition of Wheat Bread

Moisture Content: As shown in Figure 2, the moisture
content of wheat bread was 5.90%. This result was lower
than that reported by Carson & Sun [12] who found that
the moisture content of wheat bread was 9.9%. Moreover,
reported the moisture content of wheat flour was 11 -
10%.

Protein Content: Results in Figure 2, illustrated the
protein content of wheat bread was 10.06%. This result is
lower than the result obtained by Abed Elmonem [13]
who found 11.5% and also lower than 12.68 which
reported by Eladawy [14] However, it is higher than that
obtained by Olaoye, et al. [15] who stated that the protein
content of wheat bread was 7.01 % and similar to that
result to obtained by Abdalla [16] who reported that the
protein content of wheat bread, and reported that the
protein content was 10.3%.

Ash Content: Data in Figure 2 showed that the ash
content of wheat bread was 1.76%. This result was lower
than that reported by Noor, et al. (2007) which was found
1.83%. Also, this result was lower than (1.90%) which
was reported by Abou Azm [17]. However, was higher
than the result of Mohsen, et al. [18] (1.2 %) and also
higher than that result 1.18% which reported by Eladawy,
[14]. On the other hand Ammar, et al. [19] reported that
the ash content of wheat bread was 0.5%.

Fat Content: The results showed that the fat content of
wheat bread was 5.9 % (Figure 2), this value was higher
than that obtained by Malomo, et al. [20] who found fat
content of 2.60 %.

Total Carbohydrates

The chemical composition of wheat bread in Figure 2
also showed the total carbohydrates content of wheat
bread was 69.38%. This result was higher than that
reported by Abdalla [16] who studied the total
carbohydrate content of Indian wheat flour (75.39%), and
also lower than that obtained by Abed Elmonem [13] who
found to be 75%. However, it is lower than that obtained
by Eladawy, et al, [14] who reported total carbohydrates
content of wheat bread was 83.8%.

80

70
60
50
40
30
20
10 .
0

Moisture Ash

Figure 2: Proximate analysis (%) of wheat flour bread.
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Minerals Content Of Wheat Flour Bread

(Control)

The minerals content of wheat bread is shown in
Figure 3 among major minerals sodium, and potassium

content in wheat bread had been 30.51mg/100g, and
28.9mg/100g, respectively. Micheal [21] studied the
minerals content; sodium and potassium of wheat flour
(305.25 and 80.74 mg/100g), respectively.

31
30.5
30
29.5
29

28.5

28

Na

Figure 3: Minerals content (mg/100g) of wheat flour bread.

K

Chemical composition of steamed bread

The results of moisture, ash, crude protein, fat,
carbohydrates, and some minerals contents of steam
bread are illustrated in Table 2. The moisture content of
the steam bread 0% and steam bread which have been
added cowpea 4%, 6 % and 8% are shown in Tables 2 and
were 30.18%, 32.17%, 31.37% and 30.33%, respectively.
These results at the range 30.18-32.17%. This indicates
the moisture content of steam bread higher than the
moisture content of classical bread and the similar with
results reported by Noor, et al. [22] which was found
moisture content of steam bread at the range 30 -32.98%.
As shown in Table 2, the protein content of steam bread

(0%, 4%, 6% and 8%) were 7.36%, 11.10%, 12.89% and
14.79%, respectively. This result indicates when added
cowpea the rated of protein was increase because cowpea
is a high source of protein. The result steam bread 0% is
lower than the result obtained by Abed Elmonem [13]
who found 11.5% but near the result steam bread when
we added cowpea 4% and also lower than 12.68% which
reported by Eladawy [14]. However, it is higher than that
obtained by Olaoye, et al. [15] who stated that the protein
content of bread was 7.01 %. And the similar with results
reported by Noor, et al. [22] which was found protein
content of steam bread at the range 5.72 -8.75%.

Steam bread Moisture Ash Crude fat Crude protein Carbohydrate
Control 0% 30.18+0.11 1.5+0.26 12.67+0.44 7.63+0.35 48.02+1.0
Cowpea 4% 32.17+0.08 1.83+0.18 14.97+0.26 11.10+£0.36 39.93+0.35
Cowpea 6% 31.3740.26 1.98+0.06 14.84+0.29 12.89+0.11 38.92+0.47
Cowpea 8% 30.33+0.35 1.91+0.06 11.82+0.60 14.79+0.23 41.45+0.46

Values are means + standard deviations of 3 determinations.

Table 2: Proximate chemical composition (%) of processed steam bread.

Ash Content

Data in Table 2, showed that the ash content of steam
bread (0%, 4%, 6% and 8%) were 1.5%, 1.83%, 1.98%
and 1.91%respectively. The results were similar with
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results reported by Noor, et al. [22] which was found
1.83%. Also, this result was similar (1.90%) which
reported by Abou Azm, [16]. However, was higher than
the result of Mohsen, et al. [18] 1.2% and also higher than
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that result 1.18% which reported by Eladawy [14]. On the
other hand, Ammar et al. [19] reported that the ash
content of bread was 0.5%. The ash content of cowpea
supplemented bread samples were significantly higher
(p<0.05) than that of the control, therefore, the addition
of cowpea to wheat flour increased the ash content of the
bread samples. In a study carried out by El-Soukkary [23]
on pumpkin seed protein concentrate and isolate and
wheat flour blends, it was as observed that the ash
content of wheat flour bread (1.53%) was increased after
addition of pumpkin seed protein isolate and concentrate
(1.61 and 1.93%), respectively. The fat content of steam
bread (0%, 4%, 6% and 8%) were shown in Tables 2,
were 12.57%, 14.97%, 14.84% and 11.82% respectively.
These results were higher than that reported by Noor, et
al. [22] which was found fat content of steam bread 3.16%,
3.07% and 4.47%. Chemical composition of steam bread
in Table 4.2, showed total carbohydrates content of steam

bread (0%, 4%, 6% and 8%) were 48.02%, 39.93%, 38.92%

and 41.45% respectively. These results are lower than
results reported by Noor, et al,, (2012) [22] which was
found 55.71%, and lower than that reported by Elsayed

[24] who reported 78.967%. The low carbohydrate
content of the cowpea supplemented steamed bread
samples compared to the control, and cowpea bread
samples could have been due to multiple extractions
using alkali and acid. The low carbohydrate content after
addition of cowpea to wheat flour is in full agreement
with those reported by Salama, et al. [25].

Minerals

As shown in Figures 3, sodium and potassium content
of steam bread 0%, 4%, 6% and 8%. Sodium content was
38.0 mg/100g, 45.0 mg/100g, 47.0 mg/100g and 84.0
mg/100g, respectively, while the potassium content was
33.0 mg /100g, 41.0 mg /100g, 42.0 mg/100g and 43.0
mg/100g, respectively. The mineral content is associated
with the ash content studied the minerals content; sodium
and potassium of wheat flour 305.25% and 80.74%
respectively. The result of potassium is lower than results
reported by Noor, et al., [22], [26,27] which was found
85.4 mg/100g.

60 -

50 -

0% 4%

Figure 3: Minerals content (mg/100g) of steamed bread.
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Sensory Evaluation of Bread

Sensory scores of steamed bread, bread and classical
bread are presented in Table 3. The analysis of variance
(ANOVA) of the data showed that the effect of steam
bread on sensory properties was statistically significant
(p<0.005) for all types of bread evaluated in this study.

Sensory evaluation of bread samples was undertaken
with consideration of the most acceptable parameters;
crust colour, crumb colour, texture, flavour, taste and the

overall acceptability was taken and used as a control. The
sensory properties of steam bread (control), bread and
classical bread are presented in Table 3. All sensory
scores crust colour, crumb colour, texture, flavour, taste
and overall acceptability were significant. All bread was
rated as acceptable by the panel except crust colour. The
result from sensory evaluation revealed the panellists not
to prefer for the darker coloured bread. According to the
results in Table 3, steam bread (control) showed excellent
attributes in comparison with other types of bread.

Sensory attributes Steam bread Bread Classical
Crust color 7.52 6.73b 6.7
Crumb color 7.92 7.92 7.12
Texture 7.72 7.22 5.72
Flavor 8.62 7.92 7.42
Taste 8.72 7.82 7.02
Overall acceptability 8.22 7.72 6.92

The same superscript letters in a row are not significantly different (Duncan'’s test), significance at (p<0.05).
Table 3: Sensory evaluation of steam bread 0%, bread and classical bread.

The sensory properties of steam bread (control),
steam bread with cowpea 4% and classical bread are
presented in Table 4a. All sensory scores crust colour,
crumb colour, texture, flavour, and overall acceptability
were significantly different among blend samples, except
flavour and taste. All bread was rated as acceptable by the

panel except mouthfeel attribute of the samples steam
bread (control) and steam bread with cowpea 4%, but the
preference was classical bread. According to the results in
Table 4, classical bread showed excellent attributes in
comparison with other types of bread.

Sensory attributes Classical bread Stean Breaf(;: L0072 (Sssz?;(g;%iz
Crust colour 7.92 5.72 6.52
Crumb colour 7.32 6.92 6.82
Texture 7.22 6.42 6.82
Flavor 7.72 6.53b 7.5b
Taste 7.92 6.33b 7.1b
Overall acceptability 7.82 5.92 6.62

The same superscript letters in a row are not significantly different (Tukey's test), significance at (p<0.05).
Table 4: Sensory analysis of classical bread, steam bread with cowpea 4% and steam bread 0%.

Conclusion

The general conclusions which can be derived from
this research the difference between steam bread and
bread made by the oven. The moisture content of steam
bread was higher than the moisture content of classical
bread. Even though, the only significant difference was
observed in the steam bread with cowpea. Breadcrumb
and crust colour showed a significant difference between
steam bread and classical bread. Regarding sensory
evaluation, no significant differences were detected in any
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aspect in classical bread, steam bread with cowpea 6%
and steam bread (control). The addition of cowpea
significantly improved the quality of the bread and its
acceptability. The study also established that up to 6%
cowpea substitution was unacceptable and produced bad
quality bread compared to the others. There was the
observation that the best effect of the additives achieved
when the additives added at the lowest addition of
cowpea and no further improvements were obtained by
increasing the additives up to 6%.
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