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ABSTRACT

The aim of this work was to study the influence of the incorporation of naked barley flour and rice
flour in the preparation of balady bread from refined wheat flour. The methodology adopted made it
possible to make mixtures with incorporation rates of 5, 10, 15 and 20% for untreated barley flour
and 5% for rice flour, with wheat flour making up the remainder. The control sample consisted solely
of 100% wheat flour. These flour blends and the use of 100% wheat dough enabled us to evaluate
the chemical, rheological and organoleptic properties of Balady bread. The results obtained revealed
high protein, lipid, fiber, ash and carbohydrate contents of 12.60%, 2.66%, 2.83%, 1.95% and
79.93% respectively. Mineral analyses revealed the presence of calcium, magnesium, sodium,
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potassium, phosphorus, manganese, copper, zinc and iron. The most representative minerals in the
flours were magnesium and calcium, and in the breads, calcium, phosphorus, potassium and
magnesium. The organoleptic results showed that partial replacement of wheat flour up to 82% by
barley flour (20%) and 5% rice flour produced an Egyptian balady bread.

Keywords: Balady bread; influence; rice; naked barley; chemical; minerals; rheological properties.

1. INTRODUCTION

Bread is one of the most important staple foods
consumed all over the world, Bread wheat is one
of the Egyptian products that represent the main
source of carbohydrates and the main
component of the diet of both rich and poor
Egyptian consumers [1].

Litwinek et al. [2] stated that the total production
of wheat grains covers only about 50% of the
total Egyptian needs; therefore, the total yield
does not satisfy the requirements of the country.
For centuries, wheat has been the central
component of the typical diet of the country’s
inhabitants, so percapita consumption of this
cereal is amongst the highest in the world as
stated by FAO [3], Egypt is not only the largest
importer of wheat but also the largest wheat
consumer and bread eater per capita in the world
because the heavy dependency on wheat,
according to a report issued by the CAPMAS [4]
for consumption in 2015, the average
consumption per capita of wheat reached 141.1
kg in 2015 versus 133.6 kg in 2014.Therefore,
searching for other cereal sources, which could
be integrated in making wheat flour bread is
needed to overcome the wheat gap and satisfy
consumers’ needs [2]. On the other hand, this
would reduce the dependency on wheat imports
and increase livelihoods of local farmers who
produce crops that may be applied in flour
composites [5].

The primary dietary sources of carbohydrates for
human nutrition are cereals. Wheat, rice, maize,
barley, and sorghum are the top five cereal
species that are farmed worldwide. The
relevance of other species such as millets, rye,
and oats is negligible or local [6]. The fact that
the majority of the world's food security depends
on cereal production, which totals over 2600
million tonnes annually, serves as more evidence
of the importance of cereals and cereal products

[71.

Human use of cereals dates back a long time. In
both developed and developing countries,
cereals are key sources of nutrients and staple

foods. Cereals and cereal products contain a
variety of micronutrients, including vitamin E,
several B vitamins, magnesium, and zinc, and
are an essential source of energy, carbohydrate,
protein, and fiber. Cereals also provide a
considerable quantity of calcium and iron to diets
in the UK due to the mandated fortification of
some cereal products (such as white flour, which

results in white bread), and the voluntary
fortification of other products (such as
breakfast cereals). Due to the required

fortification of some cereal products (like white
flour, which produces white bread), as well as the
voluntary fortification of other products (like
breakfast cereals), cereals also significantly
increase the amount of calcium and iron in diets
in the UK [8].

The majority of the world's energy and nutrition
come from cereal grains [9]. The ancient grain
known as barley (Hordeum vulgare L.) has long
been used for animal feed and as a primary
ingredient in the manufacture of malt [10].
Extensive research and epidemiological studies
on the advantages of cereals for human health
have connected whole grain consumption to the
prevention of metabolic syndrome, obesity, and
related chronic diseases like cardiovascular
disease and two forms of diabetes. Cereals'
phytochemicals, such as phenolic acids,
flavonoids, vitamins, fiber, and minerals, work
together to fight oxidative stress, inflammation,
hyperglycemia, and carcinogenesis, and are
principally responsible for the health benefits of
cereals [11]. In order to produce functional
barley flours that may be easily absorbed into
foods and satisfy the authorised health claims of
B-glucan, it is intriguing to employ hullless barley
types with high quantities of B-glucans. Because
barley flour contains more soluble fibre than
wheat flour, it often has a higher capacity to
absorb water, which can improve baking qualities
[12].

Today, barley (Hordeum vulgare L.) is unfairly
disregarded as a food crop. Recently, there has
been a rise in curiosity about the use of barley in
the food industry. Barley has been shown to
reduce blood sugar and cholesterol levels.
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Starch, sugar, proteins, fat, and ash are the
primary nutritional components of barley and
barley products. Barley can be used to produce
similar items, even though it is not frequently
done in the production of pastries, and because it
has better nutritious and palatable sensory
properties, these products are attractive [13].
One of the first cereals to be recognized as a
source of essential nutrients and energy for
sustaining bodily processes and health is barley.
Only 2% of the world's current barley crop is
grown for food, although it is still a staple cereal
in some countries with harsh climates, including
those in Asia, the Himalayan countries, and
North  Africa [14].However, barley flour
demonstrated much better values than refined
wheat flour for nutritional parameters like dietary
fibre, resistant starch, and total antioxidant
activity. Compared to refined wheat flour, barley
flour has a better nutritional value overall [15].

Naked barley is a great source of dietary fiber
and non-starch polysaccharides. Consequently,
there is an increasing interest in using naked
barley in items to improve their nutritional
content. Barley's poor baking qualities make it
unpopular for baked items. Reduced bread loaf
volume, storage time, and consumer acceptance
are caused by a high barley content [16].
Besides, its high nutritional value, particularly
due to the dietary fiber it contains and the
presence of non-starch polysaccharides, barley
is becoming more popular. Barley without the
hulls is a good source of soluble and insoluble
dietary fiber, which contains useful non-starch
polysaccharides, particularly B-glucans [17]. Not
only-but also, consumers approved of the balady
bread and biscuit's organoleptic qualities, which
were produced from barley/wheat blends with a
replacement level of 45%. When kept at room
temperature, barley balady bread shown greater
freshness retention [18].

Apart from this, their high content of easily
digested carbohydrates and gluten-free nature,
rice (Oryza sativa) and maize (Zea mays) flour is
used in the production of gluten-free foods. The
second most common cereal produced
worldwide is rice. The byproduct of milling rice,
broken rice is sold for less money [19].

The protein derived from rice, one of the major
food crops in the world, is wholesome,
hypoallergenic, and appropriate for use in baby
food formulations and other nutraceutical foods.
One of the main byproducts of milling, broken
rice, has 8% protein and contains essential
amino acids [20].

Egypt's rice losses ranged from 8.16 to 28.50%,
and the percentage of breakage rose with a
longer storage duration. Furthermore, moisture
content of the rice grain was another vital factor
in increasing the breakage [21]. Additionally,
considering the low commercial value of some
rice products, like chalky or broken grains, could
be significantly improved if their functionality is
suitable for food manufacture [19, 22].

The purpose of the present investigation was to
study the influence of partial substitution of NBF
and RC with WF on the dough parameters and
balady producing, and determined of its chemical
analyze, balady bread quality, sensorial and
physical properties.

2. MATERIALS AND METHODS

2.1 Materials

Wheat flour (Triticum Aestivum) (82% extraction)
was purchased from the North Cairo Flour Mills
Company, Egypt. Broken rice flour (Oryza sativa)
were bought from the local market, Egypt. Naked
barley (Hordeum vulgare variety Giza 130) was
obtained from Barley Research Department,
Field Research Institute, Agric. Res. Center,
Giza, Egypt.

2.2 Preparation of Balady Bread

Different blends (Table 1) were mixed at the rate
of 100 g blended flour with 0.5 g active dry yeast,
1.5 g sodium chloride, and water (according to
farinograph parameters) for about 6 min till
forming consistent dough. The dough was left to
ferment (1 h/30°C/85% relative humidity), then
divided to pieces (125 g). The pieces were
arranged on a wooden board that had been
sprinkled with a fine layer of bran and were left to
ferment for about 45 min at the same
temperature and relative humidity. The pieces of
fermented dough were flattened to be about 20
cm in diameter. The flattened loaves were
proofed at 30—35°C and 85% relative humidity for
15 min and then were baked at 400-500°C for 1-
2 min. The loaves of bread were allowed to cool
on racks for about 1 h before evaluation [23].

2.3 Proximate Chemical Analyzes

Crude lipids, crude protein, fiber, and ash were
estimated as proximate chemical parameters
using AOAC [24]. Carbohydrates were measured
by subtracting the difference from initial weight of
the samples as follows:
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% Carbohydrates = 100 — (crude fat + ash +
crude protein + crude fiber)

Calorie values were determined in
accordance with the Atwater method FAO
[25].

Calorie value (kcal/100g) = (% carbohydrate
x 4.1) + (% proteinx4.1) + (% fatx 9.1).

2.4 Determination of Minerals

In accordance with the US EPA, (1994) [26]
minerals were assessed in ash solution using
ICP-OES Agilent 5100 VDV.

2.5 Rheological Properties

The various blends' rheological possessions
were assessed using the Brabender Farinograph
and Extensograph apparatus in accordance with
AOAC (2012) [24].

2.6 Determination of Water Activity (aw)

Water activity (aw) was measured at 25°C using
a Decagon A qualab Meter Series 3TE (Pullman,
WA, USA). All samples of storage balady bread
were broken into small pieces immediately
before water activity measurement [27].

2.7 Sensory Evaluation

25 panellists from the staff of the Sakha Food
Technology Research Laboratory, Agriculture
Research Centre Egypt was asked for sensory
possessions of balady bread according to El-
Farra et al. [28]. Each blend was assessed for its
general appearance (20), layers separation (20),
roundness (15), crumb distribution (15), crust
color (10), taste (10), and odor (10).

2.8 Statistical Analysis

SPSS software (version 26) was employed for
the statistical analysis, and Duncan’s multiple
range tests were employed for mean
comparison. To compare between means,
Duncan’s multiple range tests were performed at
the (P=< 0.05) level

3. RESULTS AND DISCUSSIONS

3.1 Chemical composition for
materials (% on dry weight basis)

raw

Table 2 summarizes the findings of the chemical
analysis of the raw materials, exposed that wheat

flour 82% extraction contained 1.13 % ash;
11.76% crude protein; 1.84% lipid; 1.71% crude
fiber; 83.54 % carbohydrates; and the caloric
value (407.51kcal/100g). These results differ with
El-Hadidy and Rizk [29] reported that wheat flour
comprises 10.70% crude protein; 1.20% lipid;
1.04% ash; 1.16%crude fiber and 87.06%
carbohydrates. Also, the previous findings
indicated that wheat flour comprise 1.80% fat;
1.47% ash; 1.5% crude fiber; and 84.13%
carbohydrates [30].

As for naked barley flour, findings presented
12.62% crude protein; 2.66%lipid; 1.95% ash;
2.83% crude fiber; 79.93% carbohydrates and
the caloric values (404.41kcal/100g). The data
were in harmony with the reported work El-
Hadidy et al. [31], showed that naked barley flour
had 2.54% crude fiber; 1.30% ash; 10.92%
proteins; 85.18% carbohydrates; and the caloric
value (407.80 kcal/100g).

The findings of rice flour analysis showed
7.75%crude protein; 0.61% lipid; 0.35% crude
fiber; 0.88% ash; and 90.38% carbohydrates;
and the caloric value was (407.96 kcal/100g).
The data are in harmony with the work of El-
Dreny and El-Hadidy [20] who stated that rice
flour had 0.67%crude lipid; 07.95%crude protein;
90.13% carbohydrates; and 0.93%ash.

3.2 Proximate Raw

Materials

Composition  of

Table 3 showed that chemical composition of
minerals for raw materials and comprehension
between wheat, naked barley and rice flour. In
order to study in Table 3 showed that mineral
contents of raw materials (wheat, naked barley
and rice flour) observed the most minerals such
as magnesium were found to (150.50, 160.22
and 143.18 mg /100g) and calcium were found to
(18.74, 22.91 and 17.30 mg /100g) as a macro
elements, iron were found to (2.38, 2.44 and 1.83
mg /100g) and copper were found to (0.32, 0.76
and 0.52 mg /100g) as a micro elements,
respectively. Regarding of raw materials, the
results indicate that the raw materials (wheat,
naked barley and rice flour) contains amounts of
potassium were found to (148.20, 157.31 and
375.80 mg /100g), sodium were found to (4.90,
3.64 and 6.98 mg /100g) and phosphorus were
found to (190.85, 186.87 and 72.01 mg /100g) as
a macro elements and zinc were found to (4.28,
2.15 and 0.94 mg /100g), and manganese were
found to (2.06, 1.44 and 2.31 mg /100g) as a
micro elements, respectively. The data were in
harmony with the reported work [19, 20].
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Table 1. Balady bread preparation

Constituents Control Blend1 Blend?2 Blend3 Blend4
WF (72%) 100 90 85 80 75
NBF (%) 0 5 10 15 20

RF (%) 0 5 5 5 5

Salt (g) 2 2 2 2 2
Yeast (g) 1 1 1 1 1

WF= Wheat flour; NBF=Naked Barley Flour; RF=Rice Flour

Table 2. Chemical composition for raw materials (% on dry weight basis)

Treatments Chemical composition

Protein% Lipid% Ash% Fiber% ‘Carbohydrates% Energy
Value (Kcal.)

Wheat flour 11.76° 1.84° 1.13% 1.71°b 83.54b 407.512
+0.04 +0.03 +0.01  +0.01 +0.06 +0.01

Naked barley flour 12.622 2.662 1.95&2 2,832 79.93¢ 404.41°
+0.03 +0.05 +0.03  +0.03 +0.08 +0.07

Rice flour 7.75¢ 0.61¢ 0.88¢ 0.35¢ 90.382 407.962
+0.04 +0.01 +0.02 +0.01 +0.03 +0.02

-Means with different letter in the same row are significantly different at (p < 0.05)
- Each value was an average of three determinations + there are a difference between Average and standard
deviation
*Carbohydrates% = 100 — (crude fat + ash + crude protein + crude fiber)

Table 3. Chemical composition of minerals for raw materials (mg/100g)

Minerals Raw materials
Wheat flour Naked barley flour Rice flour
Ca 18.74b 22.912 17.30¢
+0.02 +0.01 +0.02
Mg 150.50° 160.222 143.18¢
+0.01 +0.03 +0.02
Na 4.90b 3.64¢ 6.982
+0.01 +0.01 +0.01
K 148.20¢ 157.31° 375.802
+0.01 +0.02 +0.02
P 190.85+ 186.87° 72.01¢
0.022 +0.02 +0.02
Mn 2.06° 1.44¢ 2312
+0.01 +0.02 +0.02
Cu 0.32¢ 0.762 0.52°
+0.01 +0.01 +0.02
Zn 4.282 2.15° 0.94¢
+0.03 +0.01 +0.02
Fe 2.38P 2.44za 1.83¢
+0.01 +0.02 +0.01

-Means with different letter in the same row are significantly different at (p < 0.05)
- Each value was an average of three determinations * there are a difference between Average and standard
deviation

3.3 Proximate Composition of Balady blends balady bread were significantly affected
Bread by blending with various NBF and RF, ratios. The
protein content of balady bread was significantly

Table 4 shows the chemical composition of lower after blending with various NBF and RF
balady bread prepared from blends containing ratios (compared to control, 11.76%). The protein
NBF, RF, and WF. The proximate composition of  content of balady bread was raised to 11.58 to
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11.72 (g/100g), respectively, by replacing NBF
and RF with WF. Balady bread's fat content was
significantly higher after blending with various
NBF and RF ratios compared to the control 1.84
(9/100g). The ratio of fat was raised to 1.82 and
1.87 (9/100g), respectively, by replacing NBF
and RF with WF. In comparison to the control
level of 1.13%, the ash content of pan bread was
dramatically enhanced when NBF and RF were
replaced with WF. Substituting with different
Extents of NBF and RF significantly (P < 0.05)
reduced the carbohydrate content of balady
bread in comparison to control (83.54%).
Replacing NBF and RF with WF reduced the
carbohydrate content  to 83.78-83.26%
respectively.

Blending with different proportions of NBF and
RF significantly (P < 0.05) increased the energy
content of balady bread in comparison to control
(407.51%). Blending NBF, RF with WF increases
the energy content to 407.66-414.37 Kkcal
respectively. Blending with NBF and RF
significantly increased the energy content of
blends B2 and B4 as the NBF proportion
increased. The found results approved with those
stated by Hussein et al. [32].

3.4 Chemical Composition of Minerals for
Treatments Balady Bread

The mineral composition of balady bread
produced from blends containing NBF and RF
and WF are presented in Table 5. Blending with
different proportions of NBF and RF had a
significant effect on the mineral composition of
blended balady bread. Blending with different
extents of NBF and RF significantly increased
the K, Ca, Mg, and Cu content of balady bread in
comparison to control .Replacement of NBF, RF
with WF increased the K content of balady bread
to (160.02-161.39mg/100g) respectively. On the
contrary, Blending with different proportions of
NBF significantly (P < 0.05) decreased the Na, P,
Mn, Zn, and Fe content of balady bread in
comparison to the control. The found results
approved with those stated by Hussein et al.
[32].

3.5 Rheological Characteristics of Balady
Bread Dough

The farinograph and extensograph parameters of
WF and its blends with NBF and RF are
obtainable in Fig. 1. From the obtained data, it
could be observed that the water absorption of
WF gradually increased as the level of
substitution with NBF and RC increased. The

high fiber levels of NBF and RF than WF may be
the cause of the WF dough's increased water
absorption. These results are in harmony with El-
Hadidy and Dreny [30] revealed that increasing
the amount of fiber sources added to WF
resulted in the produced dough absorbing more
water. This may be due to fiber's high water
hydration capacity Chen et al. [33]. The dough
development time is the interval between adding
water and when the dough reaches its maximum
torque. The water hydrates the components of
the flour during this mixing period, and the dough
develops. The farinograph results revealed that
adding NBF lengthened the time needed for
dough to develop; this could be because the
presence of the aforementioned plant sources
delayed the hydration and development of
gluten. Dough stability time is an important index
for the dough strength based on the quantity and
quality of dough gluten, so it could be noticed
that, the stability time of the control was 9.00
min, which increased by adding NBF to pan
bread reached about 9, 09.50,9.50,10.50,
and10.50 min for B1, B2, B3,B4 and B5
respectively .

Regarding the extensograph parameters, the
values offered in the Fig. 2 display that the
resistance to extension of blends significantly
decreased the elasticity of balady bread to (290—
260 B.U) respectively in comparison to control
(300B.U). Replacement of WF with NBF and RF
decreased the extensibility from 100 to 85 B.U,
respectively compared to the control (105 B.U).
Also, substituting with different extents of NBF
and RF significantly (P < 0.05) decrease the
proportional number dough of balady bread in
comparison to control 3.00. Substituting of WF
with NBF and RF decreased the proportional
number to 2.80-2.30 respectively.
Supplementing with different extents of NBF and
RF significantly reduced the energy dough of
balady bread in comparison to control (40 cm).
Supplementing of NBF and RF with WF reduced
the energy dough of balady bread to 35-20,
respectively.

According to Bojanska et al. [34], the process of
dough creation, from the first addition of water to
flour up to the formation of compact dough with
required properties (consistency, resistance to
deformation, stability), it changes through several
stages during which fluidity, firmness, and
elasticity gradually change. The amount of time
required for dough to form is influenced by the
amount and quality of gluten, the size of the flour
particles, and the degree of milling. Dough
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stability is the amount of time required for dough
to maintain its maximum consistency, and high
dough stability is considered to be a good quality
from the perspective of future baking use [34-35].

3.6 Hedonic Sensory Assessment and
Overall Acceptability of Blends

The sensory assessment of general Appearance,
taste, crust color, separation of layers, rounder,
distribution of crumb, and odor of balady bread
prepared from wheat flour, naked barley flour

and rice flour of different levels, and breads
prepared from 100% of wheat flour were
evaluated by twenty panelists. The gotten results
were statistically investigated, and recorded in
Table 6 and Photo 1. From the data obtainable in
Tablel, it could be observed that Appearance,
color, odor, texture and overall acceptability B1
have higher scores than B5.The other blends
(B2, B3,andB4) sensory characteristics of
balady bread blends contained wheat flour;
naked barley flour and rice flour were nearly
similar with those of B1. Contrarily, balady bread

Table 4. Chemical composition for different treatments balady bread

Treatments Chemical composition
Protein% Lipid% Ash% Fiber%  Carbohydrates% Energy Value
(Kcal.)
B1 11.762 1.842 1.134d 171 83.54¢ 407.51°
+0.04 +0.03 +0.01 +0.01 +0.06 +0.01
B2 11.58¢ 1.822 1.15d 1.644 83.78°P 407.66°
+0.03 +0.04 +0.01 +0.04 +0.04 +0.04
B3 11.63be 1.872 1.20¢ 1.75bc 83.54¢ 407.23bc
+0.03 +0.05 +0.01 +0.01 +0.07 +0.02
B4 11.67 abc 1.892 1.24° 1.81a 85.192 414.372
+0.03 +0.03 1+0.01 1+0.02 +0.04 +0.02
B5 11.722 1.872 1.282 1.862 83.264 406.47°¢
+0.03 +0.03 +0.01 1+0.02 +0.03 +0.02

-Means with different letter in the same row are significantly different at (p < 0.05)
- Each value was an average of three determinations + there are a difference between Average and standard
deviation

Table 5. Chemical composition of minerals for treatments balady bread

Minerals Treatments
B1 B2 B3 B4 B5

Ca 18.74¢ 18.874 19.08¢ 19.29°b 19.502
+0.02 +0.02 +0.02 +0.02 +0.02

Mg 150.50¢© 150.61¢ 151.09¢ 151.58°b 152.072
+0.01 +0.01 +0.02 +0.02 +0.01

Na 4,902b 4,932 487" 4.81¢ 4,754
+0.01 +0.01 +0.01 +0.01 +0.01

K 148.20¢ 160.024d 160.48¢ 160.93° 161.392
+0.01 +0.02 +0.02 +0.02 +0.02

P 190.852 184.70° 184.50¢ 184.304d 184.10¢
+0.02 +0.02 +0.02 +0.02 +0.01

Mn 2.062 2.032 2.00° 1.97¢ 1.94¢
+0.01 +0.01 +0.01 +0.01 +0.01

Cu 0.32¢ 0.34¢ 0.36¢ 0.39a 0.41a
+0.01 +0.01 +0.01 +0.01 +0.01

Zn 4,284 4,00° 3.89¢ 3.784 3.68¢
+0.03 +0.02 +0.02 +0.02 +0.02

Fe 2.382 2.332 2.352 2.362 2.372
+0.01 +0.01 +0.01 +0.01 +0.01

-Means with different letter in the same row are significantly different at (p < 0.05)
- Each value was an average of three determinations + there are a difference between Average and standard
deviation
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prepared from wheat flour, naked barely flour
and rice flour tended to decrease the overall

which prepared from 100% of wheat flour. The
found results approved with those stated by [18,

scores in compared with those balady bread

32).
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Fig. 1. Rheological characteristics for different treatments balady bread with farenopgraph
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3.7 Water Activity of Blends

Data in Fig. 3. presented the water activity of
balady bread blends. Fig. 2 showed that tracking
water activity (zero time) in different blends were
(0.87, 0.89, 0.88, 0.86 and 0.87) in blends (1, 2,
3, 4 and 5), respectively. Also water activity (after
24 h) in different blends were (0.93, 0.92, 0.92,
0.92 and 0.94) in blends (1, 2, 3, 4 and 5),
respectively.

Water is a food constituent that influences the
stability, quality, and physical attributes of the
food. The ratio of the vapour partial pressure of
water in food to the vapour partial pressure of
pure water at the same temperature and total
pressure is described as water active - aw [36]. A
measure defining 'water availability' in materials.
In both the liquid and solid states, water has an
impact on the rheological properties of food.
Water has an effect on the responsiveness of

Table 6. Sensory assessment of balady bread

Balady bread Treatments
B1 B2 B3 B4 B5
General Appearance 18.84a 19.052 18.1320 17.81a 17.21°
(20) +0.32 +0.28 +0.47 +0.57 +0.42
Taste 18.682 18.13ab 18.23ab 17.652b 16.76°
(20) +0.35 +0.64 +0.64 +0.45 +0.53
5 Crust color 9.262 9.652 8.812 8.862 7.57°
= (10) +0.14 +0.45 +0.43 +0.25 +0.29
2 Separation of layers (15)  14.11 14.312 13.61% 13.81% 13.34b
3 +0.27 +0.18 +0.27 +0.28 +0.34
> Rounder 9.422 9.282 8.942 8.81a 8.18°
2 (10) +0.18 +0.16 +0.24 +0.26 +0.35
S Distribution of crumb 9.362 9.152 8.92a 8.862 8.11°
9 (10) +0.17 +0.21 +0.25 +0.24 +0.26
Odor 13.742 14.322 13.612 13.392b 12.68P
(15) +0.38 +0.18 +0.24 +0.27 +0.37
Over all scores (100) 93.41 93.89 90.25 89.19 83.85
*kkk *kkkk *k%k *%* *

Overall assessment
-Means with different letter in the same row are significantly different at (p < 0.05)
- Each value was an average of twenty determinations * there are a difference between Average and standard

deviation
. B B2 f"”'é';"'" } By B B5
& N[ e, X = A Y4 - R
\\‘.‘- . ) { _ r

J ‘V:f A |
i i o e % N
» ” 2 -
< ) e g
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Fig. 3. Water activity for blends balady bread
solid foods to force. Plasticizing or anti- the level 5% and naked barley flour at the levels

plasticizing effects might occur when the water
content is increased [37] .Deformation is
facilitated by the plasticization of polymer chains,
and brittle material becomes more soft and
flowable while losing crispness. The compression
test was earlier studied [38] to investigate the
textural qualities of crispy bread as a function of
water content. They detected plasticizing effects
of water between 3 and 9 %, followed by
apparent hardness of the material up to 11 %.
The perceived stiffness modules reduced after 11
percent water content, and the softening effect of
water became dominant. The anti-plasticizing
effect has been seen in several circumstances.
Adsorbed water gives the material more strength
and makes it less brittle. According to [39] failure
stress of flat wheat and rye bread increased as
moisture was absorbed, reaching at an aw range
of 0.5 to 0.6. Cooking causes the majority of
crystalline structures in native starch to disappeatr,
hence baked and extruded cereal products are
often glassy. Above their glass transition
temperature, products suffer modifications that
present themselves in a variety of ways,
including changes in mechanical properties. The
tensile characteristics of cellular products can
increase as they densify [40].The force-
deformation correlations of brittle and crunchy
foods are known to be very irregular and
irreproducible [41]. This work confirms the great
importance of applied science in bakery products
[42-51].

4. CONCLUSION

In these studies, the results concluded that
wheat flour could be replaced with broken rice at

from 5 to 20 percentage effect on the
technological quality and sensory evaluation for
balady bread. The final products balady bread
were rich of crude protein, crude fiber, ash, ether
extract and different minerals such as (Ca, K, Mg
and Na as a macro elements) and (Fe and Cu as
a micro elements). Finally, it could be making
some high-quality bakery products using NBF,
RF with WF that are proper for consumers.

COMPETING INTERESTS

Authors have declared that

interests exist.

no competing

REFERENCES

1. El-Soukkary FAH. Evaluation of pumpkin
seed products for bread fortification. Plant
Foods Hum. Nutr. 2001;56:365-384.

2. Litwinek D, Gambu$ H, Mickowska B, Zie¢
G, Berski W. Aminoacids composition of
proteins in wheat and oat flours used in
breads production. J. Microbiol. Biotechnol.
Food Sci. 2021;2021:1725-1733.

3. Food and Agriculture Organization of the
United Nations (FAO), Wheat sector
review-Egypt, Report No; 2015.
Available:http://www.fao.org/3/a-i4898
e.pdf

4. Central Agency for Public Mobilisation and
Statistics (CAPMAS), Egypt's self-
sufficiency of wheat. 2015;49-1. —
Available:https:// daily
gypt.com/2017/01/18/egypt
cienc y-wheat -49-1-2015.

newse
s-self-suffi

532


http://www.fao.org/3/a-i4898%20e.pdf
http://www.fao.org/3/a-i4898%20e.pdf

10.

11.

12.

13.

14.

15.

16.

El-Hadidy et al.; Asian J. Food Res. Nutri., vol. 2, no. 4, pp. 522-535, 2023; Article no.AJFRN.105534

Mitchell D. Policy research working paper
4682.The world bank development
prospects group. The World Bank,
Washington; 2008.

Afify AEM, Abbas MS, Abd El-Lattefi BM,
Ali AM. Chemical, rheological and physical
properties of germinated wheat and naked
barley. International Journal of ChemTech
Research. 2016;9(9):521-531.

FAO Cereal Supply and Demand Brief.
World Food Situation. Cereal Production
and Inventories to Decline but Overall
Supplies Remain Adequate; 2019.
McKevith  B. Nutritional aspects of
cereals. Nutrition Bulletin. 2004;29(2):111-
142.
Available:https://doi.org/10.1111/j.1467-
3010.2004.00418.x.

Poutanen K. Past and future of cereal
grains as food for health. Trends in Food
Science & Technology.2012;25(2):58-62.
Martinez M, Motilva MJ, De Las Hazas
MCL, Romero MP, Vaculova K, Ludwig IA.
Phytochemical composition and B-glucan
content of barley genotypes from two
different geographic origins for human
health food production. Food chemistry.
2018;245:61-70.

Wang CY, Wu SJ, Shyu YT. Antioxidant
properties of certain cereals as affected by
food-grade bacteria fermentation. Journal
of Bioscience and  Bioengineering.
2014;117(4):449-456.

Holtekjglen AK, Olsen HHR, Feergestad
EM, Uhlen AK, Knutsen SH. Variations in

water absorption capacity and baking
performance of barley varieties with
different polysaccharide content and

composition. LWT-Food  Science  and
Technology. 2008;41(10):2085-2091.
Lukinac J, Juki¢ M. Barley in the
production of cereal-based
products. plants. 2022;11(24):3519.

Baik BK, Ullrich SE. Barley for food:
Characteristics, improvement, and
renewed interest. Journal of cereal
science. 2008;48(2):233-242.

Dobhal A, Awasthi P. Comparison of
nutritional profile of barley flour and refined
wheat flour; 2021.
Available:www.thepharmajournal.com
Sterna V, Kunkulberga D, Straumite E,
Bernande K. Naked barley influence on
wheat bread quality. In13th Baltic
Conference on Food Science Food Balt.
2019;98-102.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

533

Pejcz E, Wojciechowicz-Budzisz A, Gil Z,
Czaja A, Spychaj R. Effect of naked barley
enrichment on the quality and nutritional
characteristics of bread-Part I. The effect
on wheat bread. Nauki Inzynierskie i
Technologie. 2016;(2):21.

Maray AR, Abed-El Bary MS, Khalil KE, EI-
Baki MRA Effect of the partial
replacement of wheat flour with barley flour
on quality attributes of bread and
biscuits. Journal of Food  Science.
2018;1(1):42-50.

El-Hadidy GS, Shaban HH, Mospah. WM.
Gluten-free crackers
preparation. European Journal of Nutrition
& Food Safety. 2022;14(7):24-34.

El-Dreny EG, El-Hadidy GS. Preparation of
functional foods free of gluten for celiac
disease patients. J. Sus. Agric. Sci.
2020;46:(1):13-24.

Kader AA, Kitinoja L, Hussein AM, Abdin
O, Jabarin AA, Sidahmed AE. Role of
agro-industry in reducing food losses in the
Middle East and North Africa region. FAO,
Regional Office for the Near East, Cairo,
Egypt; 2012.

Lasztity R. The chemistry of cereal
proteins. Routledge; 2017.

Wheat associates, wheat and flour testing
methods, version 2 wheat inspection, U.S.
wheat associates, sect. 5: product tests,
flat bread; 2007.

Available:https:  /lwww.grain  s.k-state
.edu/igp/wheat flour book/wheat -flour -
book.pdf

AOAC. Official methods of analysis of the
association of official analytical chemists.
19" Edition, Arligton; 2012.

FAO . Food energy. Methods of analysis
and conversion factors. Food and Nutrition
Paper 77. Report of a technical workshop,
Rome 3-6 December. ISSN 0254-
4725.2002.

EPA US. Method 200.7: Determination of
metals and trace elements in water and
wastes by inductively coupled plasma-
atomic emission spectrometry. Revision
4.4. Cincinnati; 1994.

Nielsen OF, Bilde M, Frosch M. Water
Activity. Int. J. Spectrosc. 2012;27(5-
6):565-569.

DOI: 10.1155/2012/414635.

El-Farra AA, Khorshid AM, Mansour SM,
Elias AN. Studies on the possibility of
supplementation of balady bread with
various commercial soy-products. In


https://doi.org/10.1111/j.1467-3010.2004.00418.x
https://doi.org/10.1111/j.1467-3010.2004.00418.x
http://www.thepharmajournal.com/

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

El-Hadidy et al.; Asian J. Food Res. Nutri., vol. 2, no. 4, pp. 522-535, 2023; Article no.AJFRN.105534

Materials of 1st Egypt. Conf. on Bread
Res., Cairo. 1982;9-23.

El Hadidy GS, Rizk EA. Influence of
coriander seeds on baking balady bread. J.
Food and Dairy Sci., Mansoura Univ.
2020;9(2):69-72.

El-Hadidy GE, Dreny EE. Effect of addition
of doum fruits powder on chemical,
rheological and nutritional properties of
toast bread. Asian Food Science Journal.
2020;16(2):22-31.

El-Hadidy GS, Rizk EA, El-Dreny EG.
Improvement of nutritional value,
physical and sensory properties of biscuits
using quinoa, Naked Barley and Carrot.

Egypt. J. Food. Sci. 2020;48(1):
147-157.

Hussein AM, Kamil MM, Hegazy NA, Abo
El-Nor SAH. Effect of wheat flour

supplemented with barely and/or corn flour
on balady bread quality. Polish Journal of
Food and Nutrition Sciences.
2013;63(1):11-18.

Chen H, Rubenthaler GL, Schamus EC.
Effect of apple fiber and cellulose on the
physical properties of wheat flour.
Journal of Food Science. 1988;53(1):304-
306.

Bojnanskaet T, Tokar M, Mocko K,
Balkova H, Fran¢akova H, IvaniSova E,
Rohacik T. Evaluation of new varieties of

summer wheat Triticum Aestivum L.
considering  selected parameters of
technological quality. Journal of
Microbiology, Biotechnology and Food

Sciences. 2013;2(1):1281-292.

Skendi A, Biliaderis C, Papageorgiou M,
Izydorczyk M. Effects of two barley B -
glucan isolates on wheat flour dough and
bread properties. Journal of Food
Engineering. 2009;91(4):594-601.

Scott W. Water relations of food spoilage
microorganisms. Adv. Food Res.
1957;7:83-124.

Lewicki PP. Water as determinant of food
engineering properties. A review. J. Food
Eng. 2004;61(4):483-495.

Roudaut G, Dacremont C, Le Meste M.
Influence of water on the crispness of
cereal-based foods: Acoustic, mechanical
and sensory studies. J. Texture Stud.
1998;29(2):199-213.

Marzec A. Influence of water activity on
mechanical and acoustic properties of flat
bread (in Polish). Ph.D., Thesis Warsaw
Agricultural University (SGGW), Warsaw;
2002.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

534

Roudaut G. Low moisture cereal products:
Texture changes versus hydration.
Workshop on Nondestructive Testing of
Materials and Structures Institute of
Fundamental Technological Research,
Warsaw, Poland. 2003;160-168.

Peleg M, Normand MD. Symmetrized dot-
patterns (SDP) of irregular compressive
stressstrain relationship. J. Texture Stud.
1992;23(4):427-438.

El-Dreny EG, El-Hadidy GS. Utlization of
young green barley as a potential source
of some nutrition substances. Zagazig J.
Agric. Res. 2018;45(4):1333-1344.
El-Hadidy GS. Preparation and Evaluation
of pan bread made with wheat flour and
psylium seeds for obese patients.
European Journal of Nutriton & Food
Safety. 2020;12(8):1-13.

El-Hadidy GS, Eman AY, Abd El-Sattar
AS. Effect of fortification breadsticks with
milk thistle seeds powder on chemical and
nutritional properties. Asian Food Sci J.
2020;17(2):1-9.

El-Dreny EG, El-Hadidy GS . Preparation
of functional foods free of gluten for celiac
disease patients. J. Sus. Agric. Sci.
2020;46(1):13-24.

El-Hadidy GS, Shaban HH, Mospah WM.
Production and evaluation of gluten-free
crackers from rice, lentil, and quinoa flour
for celiac disease patients. Journal of Food
Research. 2022;11(3):1-47.

El-Hadidy GS, ELmeshad W, Abdelgaleel
M, Ali M. Extraction, identification, and
guantification of bioactive compounds from
globe artichoke (Cynara cardunculus var.
scolymus). Sains Malaysiana. 2022;51(9):
2843-2855.

Nassef SL, El-Hadidy GS, Abdelsattar
AS. Impact of defatted chia seeds flour
addition on chemical, rheological, and
sensorial properties of toast
bread. Egyptian Journal of Agricultural
Sciences. 2023;73(4):55-66.

El-Hadidy GS, Nassef L, El-Dreny G.
Chemical and biological evaluation of
bakeries produced from golden berries.
European Journal of Nutriton & Food
Safety. 2023;15(2):1-3.

Shaban H, Nassef S, Elhadidy G.
Utilization of garden cress seeds, flour,
and tangerine peel powder to prepare a
high-nutrient cake. Egyptian Journal of
Agricultural Research. 2023;101(1):131-
142,

DOI: 10.21608/ejar.2023.176562.1309



El-Hadidy et al.; Asian J. Food Res. Nutri., vol. 2, no. 4, pp. 522-535, 2023; Article no.AJFRN.105534

51. Mospah W, Abd El-Sattar A, El-Hadidy G. flour. Egyptian Journal of Food Science.
Preparation of pan bread supplemented 2023,51(1):139-150.
with  amaranth cereal and soybean DOI: 10.21608/ejfs.2023.174704.1150

© 2023 El-Hadidy et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution
License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
https://www.sdiarticle5.com/review-history/105534

535


http://creativecommons.org/licenses/by/4.0

