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Abstract

Chemical and technological of some varieties naked barley were Giza 130, Giza 131 and Giza 135 and their biscuit's was subjected
to proximate composition and physical properties were evaluated. The physical properties as hectoliter, thousand grain weight and
extraction rates of barley flour determined in naked barley varieties was 77.57 to 80.83 g/liter, 31.41 to 34.96 g and 66.18 to 68.94%
respectively. The protein, fat, fiber, ash and total carbohydrates of the naked barley samples ranged between 11.92 to 12.45% and
0.79 to 2.05%, 0.41 to 2.38%, 0.65 to 2.03% and 81.32 to 86.23% respectively. Chemical composition of naked barley biscuits in-
creased gradually by the increased percentage of naked barley flour at 25, 50,75 and 100% compared control sample. Meanwhile that
the total carbohydrate of naked barley biscuits decreased by additive naked barley flour compared control sample. The water holding
and oil holding capacity increased gradually by the increased percentage of barley flour at 25, 50,75 and 100%) compared control
sample. Color measurements indicated that the lightness of biscuits color decreased by increasing barley flour varieties replacement.
Physical properties of the biscuits ranged from 10.50 to 12.63 Weight (g), 5.6 diameter (mm), 0.5 to 0.6 thickness (mm), 8.0 to 11.20
expansion factor 11.3 to 13.3 Biscuit volume (cm?®) ranged from 0.92 to 1.24 Specific volume (cm3)/(g) and 92.23 to 99.74 Hardness
respectively. Sensory evaluated results obtained that the analysis of biscuits it can be concluded that replacement naked barley flour
varieties had a positive effect on the characteristics of biscuits which reduce the ability of consumption in most of sensorial charac-
teristics. While, the taste, odor and texture of biscuits improved in G135 by replacement of naked barley flour increase. The biscuits
prepared by composite naked barley flour rich in nutrients than biscuits prepared with soft wheat flour. This showed that the naked

barley flour is a good source of protein, ether extract, fiber and ash content. Hence it could be incorporated as nutritive ingredients

in the production of healthy food products.

Keywords: Naked Barley; Biscuit; Proximate Composition; Sensory Properties; Physical Properties

Introduction

Barley (Hordeum vulgare L.) is the fourth most important cereal
crop in the world, after wheat, maize and rice, [1,2], ranking fourth
among cereal grain production 38% for maize 29% for wheat,
20% for rice and 6% for barley [2]. It is also used as cattle feed
in winter when the fodder deficit is large and feed prices are high
[3]. Barley is an important food in many parts of the world such
as North Africa, Near East, the Horn of Africa and Asia. It plays a
key role not only as a source of food in the Maghreb, but also in the
mountains of Ethiopia, Eritrea and Peru [4]. In North Africa, Near
East, the Horn of Africa and Asia, mean annual consumption per
person varies from 2 to 36 kg [5]. In Egypt, the average total annual
area cultivated with barley grains are 87752 hectares which pro-
duced annually 117113 tons [6]. Barley differs greatly in chemical
characteristics, due to genotype and environment and the inter-
action between the two. Wide ranges in chemical composition of
barley have been reported [7]. Recommended that foods should
contain at least 0.75g/serving of oat or barley derived 3-glucan for

each serving portion to meet the health claim of $-glucan. Barley

was presumably first used as human food but evolved primar-
ily into a feed, malting and brewing grain due in part to the rise
in prominence of wheat and rice, and there is renewed interest
throughout the world in barley food because of its nutritional
value. B-glucans (from barley, oat, and other cereals) has also
been regarded as important functional ingredients in the cereal
food industry [8]. Cereals are an excellent source of vitamin and
minerals, including fat soluble vitamin E, which is an essential
antioxidant. The cereal grains are an easy protein source as re-
quired by Recommended Daily Allowance (RDA) but unfortu-
nately they lack the essential amino acid lysine and therefore
they must not be used as the sole source of dietary protein [9].
The soluble B-glucans are present primarily in the endospermic
cell walls of barley grain [10] which has been reported to be use-
ful in regulating cholesterol and blood glucose levels [11]. Barley
grain is considered to be an excellent source of many valuable
nutrients, such as soluble and insoluble dietary fibers [12]. vi-
tamin B complex, minerals, and phenolic compounds. The high

nutritional value has been associated with -glucans, the major
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fiber constituents in barley Keenan et al., [13], reduces glycemic in-
dex and blood cholesterol in the body [1] and obesity [14]. Health
effects of B-glucans are suggested to lower plasma cholesterol, im-
proving lipid metabolism, reducing glycaemic index and boosting
the immune system [15-17], reducing the absorption of lipids and
bile acid. Barley belongs among basic cereals, traditionally used
for pearled barley, malt, and alcoholic drink production [10]. Bar-
ley can be successfully incorporated into a vast array of products
such as different types of bread, Asian noodles, bars, muffins, bis-
cuits and cookies [15]. Hull-less barley is a rich source of soluble
and insoluble dietary fiber, providing beneficial non-starch poly-
saccharides, especially p-glucans Skrbi¢ and Cvejanov [18] and
Pejcz., et al. [19] Naked (hull-less) barley is a rich source of soluble
(SDF) and insoluble (IDF) dietary fiber. It was proven that the high
content of dietary fiber in whole grain plays a significant role in
the health promoting effect of cereal based products and there is
a strong connection between chronic diseases and obesity and the
intake of dietary fiber [15]. Flour was one of the main raw materi-
als for production of biscuits and white wheat flour was usually
used. Types of wheat flour, which were used for making biscuits
had low level of 9 - 10% proteins, low level of gluten and plastic
properties. If flour with high level of gluten is used, final products
will be greatly deformed during baking and the surface will be
rough and covered with bubbles [20]. Nowadays, on the market
there are biscuits and different baker's products made from mix-
ing wheat flour and flour from other cereals such as: oat, rye, corn,
buckwheat and barley flours etc. Lots of authors were presenting
the positive effects of replacing barley flour with wheat flour on
the qualitative properties of bread and biscuits [16]. Supplement-
ing wheat flour by addition flours of different ceareals, aims to im-
prove mineral, vitamin, protein or dietary fiber content and com-
position of bread [21]. Biscuits are convenient food products and
the most popular bakery items consumed by nearly all levels of
society in Egypt. Some of the reasons for such wide popularity are
the low cost among other processed foods (affordable cost), good
nutritional quality and availability in different varieties, varied
taste, easy availability and longer shelf-life. Most of bakery prod-
ucts are used as a source for incorporation of different nutritional-
ly rich ingredients for their diversification [22]. Biscuits were type
of cookies with cereals as a basic component, and a rich source
of protein and fat, carbohydrate, mineral and energy giving foods
[23]. In the structure of biscuits there is large number of raw mate-
rials, different improvers and other additives, therefore they differ
in: type, structure, mass, consistence, structure and technology of
production [24,25].

The main objectives of this investigation were to evaluate the
chemical and technological evaluation of G130,G131 and G135
varieties naked barley and make biscuits from naked barley flour.

The produced biscuits were also evaluated for their nutritional,
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physical and sensory characteristics and compared to wheat bis-

cuit as a superior quality biscuit and reduce wheat flour shortages.

Materials and Methods
Materials

Naked barley (Hordeum vulgare variety) Giza(G) 130, Giza 131
and Giza 135(G130,G131 and G135) was obtained from the barley
Research Department and wheat (Tritucm astivum) was obtained
from the wheat Research Depart., Field Research Institute, Ag-
ricultural Research Center, Giza, Egypt. The collected seeds were
cleaned of foreign materials and stored at room temperature (25
+ 2°C). Till chemical analysis. All raw material and the used in this
study were obtained from local marked, Giza, Egypt, used chemical

evaluation: all chemicals used in this study were analytical grade.

Methods
Physical properties of the naked barley grains

The weight of 1000 seeds W1000 was determined by weighing
1000 seeds in triplicate and 1000 grain mass, 1000 grains random-
ly selected for the bulk were averaged. The mass of grain was mea-
sured using an electronic balance to an accuracy of 0.001 g. Hecto-
litre weight (HLW) was determined using a Dickey-John GAC2100
where 500g of naked barley was poured into the top hopper. This
method was applied according to Gloria [26].

Milling naked barley seeds varieties

Egyptian naked barley varieties were cleaned and conditioned
at approximately 14% moisture content. The conditioned wheat
varieties were milled using Qudrumat Senior Laboratory Mill to

give of the flour according to [27].

Functional properties of composite flour of naked barley
varieties

Water holding capacity (WHC)

Water Holding Capacity (WHC) was determined accord-
ing to Heywood,, et al. [28] and Traynham., et al. [29] but with
some modifications. One gram of flour was weighed in pre-
weighed 30 mL plastic centrifuge tubes. For each sample, 10
ml of distilled water was added and well mixed with the sam-
2°C) for 30
min. The mixture was centrifuged at 1200 g (3709 rpm) for

ple. Samples stood at room temperature (22 *

30 min. Just after centrifugation, the supernatant was care-

fully decanted and the new mass of the sample was recorded.

WHC (g water/g powder) was calculated as:
WHC = Total water mass / Dry matter mass

0il holding capacity (OHC)

0il Holding Capacity (OHC) was determined according to Ni-
dhina and Muthukumar [30] with slight modifications. One gram of
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flour (W0) was weighed and added to 10 g of sunflower oil within
a 50-mL centrifuge tube, and then mixed for 10 s using a Vortex
mixer every 5 min for 30 min. The samples were then centrifuged
for 15 min at 1,000 x g at room temperature. The supernatant was
removed and the pellet was weighed and recorded as W1. The OHC
was calculated using following equation and reported as g oil/g

flour on a dry basis.

W -W
OHC= %t ¢

0
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Preparation of wheat and naked barley biscuits

Biscuits samples were prepared according to the standard pro-
cedure for semi hard sweet biscuits (peti-pier type) of Bisco Misr
Comp. Cairo, Egypt (Table 1). Biscuit was prepared by partially re-
placing soft wheat flour (SWF) with 25, 50, 75and100% of barley
flour (BF).The percent increase in replacement was done till they
were palataptalty without giving off flavors. The ratio were (wheat
flour: barley flour) 100: 00, 75: 25, 50: 50, 25: 75 and 00:100%.

Table 1: The basic formula of biscuits produced by naked barley varieties (G 130, G 131 and G 135).

Treat G130 G131 G135
Control
Materials 25 | 50 | 75 | 100 | 25 50 75 100 25 50 75 100

Wheat flour | 0% * * *
72% 25% " B \

50% * * %

75% * * *

100 % *
Sugar (30g) * * * * * * * * * * * * *
Butter milk (15g) * * * * * * * * * * * * *
Skimmed milk (1g) * * * * * * * * * * * * *
Amon. Bica (0.66g) * * * * * * * * * * * * *
Sod. bica (0.33g) * * * * * * * * * * * * *
Fresh w. egg (24g) * * * * * * * * * * * * *
Vanillia (0.30g) * * * * * * * * * * * * %

Physical characteristics of biscuit made from naked barley

¢ Hardness (N): Hardness was the maximum load, expressed
in kg, applied to the samples during the first compression.
Hardness was the force required to bite completely through

the sample when placed between molars [27].

¢ Diameter (mm): The diameter (D) was measured by plac-
ing six biscuits edge to edge to get an average diameter in
millimeters. Thickness, expansion factor (D/T),weight (g)
and volume (cm3) of biscuit made from naked barley flour

was measured according to standard methods [27].

Determination of water activity (a )

The water activity was measured with a Rotronic (model Hy-
grolab3 made in Switzerland). The ground sample of biscuits was
filled with the plastic cups approach the top and the Hygroplam
probe was inserted in these cups. After almost three to four min-
utes the display was shown the water activity reading, along with

temperature [31].

Color measurement of biscuits samples

Measuring the color of the biscuits in the CIE L*a*b* sys-tem by
using a colorimeter (Konica Minolta Chroma Meter CR-400, Japan)
and calculations to determine the change of color were made ac-
cording to the method described from Budzaki,, et al. [32].

Chemical composition of wheat and naked barley biscuit

Moisture, ash, ether extract, fiber and crude protein were de-
termined according to the methods described in the A.0.A.C. [33].
Moreover, total carbohydrates were determined by difference. En-
ergy value (Cal./100gm) of the cooked samples was calculated us-
ing the following equation: Energy value = [(% of carbohydrate x
4)+ (% of protein x 4) + (% of fat x 9)]. All results were recorded as

the mean value of 3 replicates.

Sensory evaluation of samples

The biscuits samples were judged by ten trained panelists in
Field Crop Technoloy Research, Research Dept. and Bread and
Pasty, Research Dept., Food Technology Research Institute, Agric.
Res. Center, Giza. The biscuits sensorial tested for general appear-
ance 20, taste 20, odor 20, color 20, texture 20 and overall accept-

ability 100 degrees according to Smith [34].

Statistical analysis

The obtained data were exposed to analysis of variance. Dun-
can's multiple range tests at (P < 0.05) level was used to compare
between means. The analysis was carried out using the PRO ANOVA
procedure of the Statistical Analysis System [35].

Results and Discussion
Physical properties of grain naked barley varieties
The physical properties as hectoliter and thousand grain weight

as well as extraction rates of barley determined in naked barley va-

Citation: Abdelazim SAA, et al. “Chemical and Technological Evaluation of Some Varieties Naked Barley". Acta Scientific Nutritional Health 3.11 (2019):

114-123.



Chemical and Technological Evaluation of Some Varieties Naked Barley

rieties and the obtained data in figure 1 The hectoliter and thou-
sand grain weight were higherin G135 (80.83a + 0.66 and 34.66a *
0.21g) followed by G131(78.40a £0.54 and 34.66a = 0.21g). While,
G130 showed the lowest values of hectoliter and thousand grain
weight (77.57 a £ 0.56 and 31.41b * 0.25g). The extraction rate
data were showed in figure 2. it could be seen that the extraction
rates had higher in G135 (68.94a + 0.25 and G131 (67.34b + 0.12)
than G 130 (66. 18c * 0.5). The results showed that the a positive
correlation between hectoliter, thousand grain weight and extrac-
tion rates flour of naked barley varieties. While, reversible correla-

tion between hectoliter and the extraction rates of flour.

Figure 1: Physical properties of naked barley grain varieties.

Figure 2: Extraction percentage (%) rates of

naked barley varieties.

Chemical composition of whole naked barley varieties and
soft wheat flour 72% ext.rate

The chemical composition of whole meal naked barley varieties
and soft wheat flour 72% ext.rate illustrated. The moisture con-
tent ranged between 8.51 £ 0.10to 7.32 * 0.13% in naked barley
flour varieties. While, the moisture content in soft wheat flour
72% ex was 11.18a = 0.11% of dry weight. The protein content
and ether extract in G135 variety where the higher content than
G 131 and G130 variety 12.45a £0.12 than G13111.98b + 0.11 and
G13011.86b * 0.110n dry weight) respectively. While the ether ex-
tract of naked barley flour G135 had the highest values than G131
and G 130 (1.86a +0.01than1.82ab #0.12 and1.78b+0.15) respec-
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tively. The data showed that the fiber and ash contents of G130,
G131 and G135 was (2.38a+ 0.01,2.41a + 0.03and 2.34 + 0.02) and
(1.83a+0.02,1.69a + 0.02and2.03a * 0.01) The results showed that
the calculated total carbohydrate in figure 3. The highest content
of total carbohydrate in barley varieties in Gizal30 was (82.15b
+1.11) than G131 (82.10b * 1.22) and G135 (81.32c * 1.25). Soft
wheat flour contained a moderate amount of protein, ether extract,
fiber and ash content (11.92b £ 0.11, 0.79¢ £ 0.01, 0.41b + 0.01 and
0.65b+0.02%) and high total carbohydrate (86.23a + 1.33). Barley,
oats, rice, corn or wheat have lower quality proteins and higher lev-
els of energy, calcium, phosphorus, iron, fiber and B vitamins than
quinoa seeds [36]. The results of chemical composition of wheat
flour are in close agreement with those obtained by Hassan., et al.
[37], Lopez [38], Abdel-Gawad., et al. [39] and Maray., et al. [40].

Figure 3: Chemical composition of wheat flour and naked

barley grain varieties.

Figure 4: Total carbohydrate of wheat flour and naked barley

grain varieties.

Functional properties of composite flour of naked barley
varieties

Water and oil holding capacity

Functional properties water holding capacity, (WHC) and oil
holding capacity, OHC of flour for naked barley varieties replace-
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ment at 25, 50.75 and 100% are presented in figure 4, The Water
holding capacity and oil holding capacity are essential functional
properties of protein which depend on pore size and the charges
on the protein molecules. High WHC determines the hydrophilic
nature and high hydrogen bonding of protein molecules [41].
From which, it could be indicated that the water holding capacity
increased gradually by the increased percentage of naked barley
at 25, 50.75 and 100%) compared to control sample (wheat flour
72%ex.). The water holding capacity of capacity of composite flour
for naked barley varieties G130, G131 and G135 replacement at
levels 25 had increased values than control (1.11, 1.12 and 1.13
than 0.89 g/g) respectively. The increment was high on the high
percentage (100%) of barley varieties replacement in G130, G131
and G135 (1.43, 1.45 and 1.46 ml/g) compared 0.89 g/g respec-
tively. The results showed that flour for naked barley variety
G135 replacement at 25, 50,75 and 100% had the highest WHC
value (1.13,1.21, 1.29 and 1.46 g/g flour sample followed by G131
(1.12,1.2,1.33and 1.45 g/g flour sample) and the G130 had the
lowest values (1.11, 1.19, 1.33 and 1.4g/g flour sample). Higher
values of water holding capacity seen for the hull-less barley rela-
tive to the chickpeas are thought to be associated with its higher
amount of starches and more gelatinized starch as well as the beta-
glucan that can absorb water [42]. A range of Water absorption ca-
pacity from 149.1 to 471.5% is considered favorable for the prepa-
ration of viscous foods such as soups, gravies and bakery products
[43]. Water absorption capacity is a critical function of protein in
various food products like Soups, dough and baked products [44].
Barley proteins are dominated by prolamin proteins 33 - 55% of

total proteins [45].

Figure 5: The water holding capacity and oil holding
capacity of composite flour for naked barley varieties.

0il holding capacity

The oil holding capacity (OHC) of flour for naked barley variet-
ies replacement at 25, 50.75 and 100% are presented in fig. (5).
The oil holding capacity of composite flour for naked barley vari-
eties G130,G131 and G135 replacement at 25t0100% ranged be-
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tween 0.71 to 0.78, 0.73 to 0.79 and 0.74to 0.81g/g substitution as
compared with control 0.71 g/g. It could be observed that the oil
holding capacity values of composite flour for naked barley variet-
ies replacement (at 25, 50,75 and 100%) had slight increase com-
pared wheat flour as control samples. The percentages of increase
were 0.71, 0.76,0.77 and 0.78 g/g at 25, 50,75 and 100% barley
replacement with G130, respectively. While, OHC values of G131 at
different percentage replacement barley flour the increased were
0.73,0.77,0.78 and0.79g/g respectively. The composite flour for
naked barley variety G135 replacement (at 25, 50,75 and 100%)
had values 0.74, 0.78, 0.79 and 0.81 g/g, High OHC indicated that
the enhanced hydrophobic character of proteins in the flours. OHC
is exhibited by the proteins in the flour, which physically bind to
fat by capillary attraction. These proteins expose more non-polar
amino acids in the fat and enhance hydrophobicity as a result of
which flours absorb oil. OHC plays a significant role in ground meat
formulations like sausages and to increase the shelf life of meat
products [46].

The chemical composition of biscuits made from wheat flour
72%ex and naked barely grains varieties

The results of chemical composition of biscuits made from soft
wheat flour and replacement naked barley varieties are shown in ta-
ble 2. The results showed an increase in protein, ether extract, fiber
and ash content of biscuits prepared by naked barley than biscuits
prepared with wheat flour as control samples. The protein content
in biscuits prepared by four level replacement of barley flour vari-
eties ranged between 11.38 to 11.71 at 25%, ranged between 11.97
to 12.14 at 50%, 12.04 to 12.18 at 75% and between12.11to 12.27
at 100% replacement as compared with biscuits control 11.05%.
The ether extract increased gradually in biscuits prepared by dif-
ferent replacement of barley flour. The ether extract in biscuits re-
placement by G 135 was higher in different substitutions of barley
flour than other biscuits. The results found high in both fiber and
ash content which had high in biscuits produced by different naked
barley varieties replacement compared the control. The fiber and
ash content were (1.17, 1.13%), (1.20, 1.09%) and (1.19, 1.09%)
in biscuits prepared by 25% barley flour of G130, G131 and G135,
respectively. The highest percentage of replacement naked barley
varieties had a higher contents of fiber and ash which were (2.83,
1,56) in G130, (2.87, 1.51) in G 131 and (2.89, 1.47) in G135%. It
could be noticed that the chemical composition (protein, fiber and
ash) increased gradually by the increased percentage of naked bar-
ley at 25, 50.75 and 100% compared to control sample. Meanwhile
that the total carbohydrate decreased by addition naked barley
flour compared to control sample. The biscuits prepared by com-
posite naked barley flour richer in nutrients than biscuits prepared
with soft wheat flour This showed that the naked barley flour is a
good source of protein, ether extract, fiber and ash content. Hence
it could be incorporated as nutritive ingredients in the production

of healthy food products. Our results agree with Hassan., et al. [37].
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Table 2: The chemical composition of biscuits made by different replacement of naked barley flour varieties.
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Na‘l]:er(iiel:?:;ey Moisture % Protein % Ether extract % Fiber % Ash % % Total carbohydrate

Control 3.79+0.01 | 11.05*+0.03 12.514£0.01 0.55¢+0.02 0.96°+ 0.02 74932+ 0.5
G130 25% 4.0¢+0.02 | 11.38*%+0.01 12.66% + 0.05 1.17°+0.01 | 1.13%¢+0.01 73.66% £ 0.55
50% 4.04%* + 0.1 11.97*+ 0.01 13.022¢ + 0.03 1.79% + 0.01 1.29®+0.01 71.9°+0.23

75% 4.39% +0.03 | 12.04* +0.01 13.48% + 0.33 2.25°+0.01 1.472 £ 0.03 70.76°+ 0.25

100% 4,71+ 0.05 | 12.11**+0.31 13.71+ 0.12 2.83*+0.01 1.56®+0.01 69.79¢+ 0.21

G131 25% 4.50°+0.02 | 11.50*+0.11 12.82% + 0.06 1.20°+0.11 1.09%¢ + 0.05 73.392+0.33
50% 4,53+ 0.04 | 12.12*+0.11 13.11%¢+ 0.07 1.89% + 0.21 1.25®*+0.03 71.63+0.27

75% 4.74°+0.06 | 12.16"+0.21 13.51% + (.22 2323+ 0.11 1.39% + 0.04 70.62¢+ 0.33

100% 4.88*+0.05 | 12.25®+0.11 13.71%+ 0.26 2.872+0.21 1.51%¢ + (.02 69.66° £ 0.24

G135 25% 4.37%+£0.03 | 11.71* £ 0.22 12.72% + 0.28 1.19+ 0.33 1.09%¢ + 0.1 73.29 +0.20
50% 4742+ 0.11 | 12.14*+£0.23 13.21%+0.23 1.85® +0.21 1.28* +0.02 71.52°+0.44

75% 4.80°+0.21 12.18*+ 0.2 13.50®+ 0.11 2.282+0.22 1.43*+0.01 70.61°+0.11

100% 4.80°+0.25 | 12.27**+0.11 13.822 £ 0.05 2.892+0.11 1.47®*+0.11 69.55¢+ 0.45

LSD (0.05) 0.33 0.54 0.33 0.56 0.18 1.56

Physical properties of produced biscuits

The Weight (g), diameter (mm), thickness (mm), expansion
factor, biscuit volume (cm?), Specific volume (cm?®)/(g), and Hard-
ness (N) as physical properties of biscuits prepared by different re-
placement of naked barley varieties present in table 3. The weight
of biscuits increased with increasing the percentage of naked bar-
ley varieties. The increase of weight in G135 was higher than in
G130 followed by G131.The expansion factor of biscuits was high
in both G135 followed by G130 and higher than control biscuits
(8.14). While, the expansion factor in biscuits prepared with dif-
ferent replacement of G 131 was lower than control. The volume
decreased in biscuits prepared with G135 rapidly with the per-
centage replacement of naked barley increased. The degradation G
135 was higher than the decrease in G 131 and G130 as compared
with control. The specific volume of biscuits samples was lower
than control. The lower specific volume found in G131 followed
by G130 and G135. Although, the thickness of biscuits in G135 was
thin, the hardness in the same samples recorded higher hardness
than other biscuits samples in G 131 and G 130 and lower than the
control sample. The hardness decreased by the percentage naked
barley replacement increased. The same data of the results of wa-
ter activity of biscuits made from soft wheat flour and naked bar-
ley varieties are shown in table 4. The water activity of biscuits by
different percentage of barley varieties had lower compared with
control sample varieties. The water activity in biscuits replace-
ment by different replacement of G 130 and G 135 was similar and

lower than G 131. The results agree with Hassan,, et al. [37].

Biscuits color measurements

Color is one of the most important quality attributes of bakery
products. The Hunter color parameters L)Lightness), a (redness/
greenness) and b (yellowness/blueness) are widely used to de-
scribe color changes of food materials. Preferred colors are those
closest to the original color of samples. Color measurements of
biscuits made from the different replacement naked barley flour
varieties and the results are tabulated in table 5. The results in-
dicated that the significantly increased in lightness (L*) values
of the samples, Data indicated that the lightness of biscuit color
decreased by increasing barley flour varieties replacement in-
creased. Where G135 recorded the lower value, followed by G131
than G130. While, the (b) values of biscuits, increase gradually by
the replacement of barley flour increased in all varieties. The (b)
values of biscuits replacement by naked barley flour G135 found
higher than G131 and G130 at 100%. Results agreement with Has-
san, et al [37].

The sensory characteristics of produced biscuits

The sensory characteristics of biscuits prepared by different
substitution of barley varieties present in table 6. The color and
appearance characteristic values decreased in all biscuits prepared
by different replacement naked barley flour varieties. The lower
decrease values of color and appearance found in G 131 followed
by G 135 then G 130.Also the taste and odor values were decreased
regularly in both biscuits varieties G 130 and G 131 with increased
replacement of naked barley flour up to 100%. Whereas, the re-

placement of naked barley flour G135 showed increases in taste,
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Table 3: The physical properties of biscuits prepared by different substitution of new barley flour varieties.
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Samples W(g) D (mm) T (mm) E.F (D/T) B.V(cm?) SV(cm?)/(g) H (N)
control 10.28+1.1 5601 | 0.7 +£0.01 8.14+0.2 15.0 £ 0.11 1.45 +0.01 103.49 £ 5.5
Giza 130 25% 10.50+1.5 56%0.2 0.6+0.1 9.33+0.5 13.3+0.22 1.26 £ 0.03 98.76 £ 3.3
50% 10.70£1.3 56%0.2 0.6 £0.01 9.33+£0.2 13.3+0.45 1.24 £ 0.05 98.07 +5.3
75% 1090+1.1 56+0.4 0.6 £0.02 9.33+0.33 12.6 £ 0.55 1.16 £ 0.11 94.24 + 6.5
100% 11.18+1.2 56%0.6 0.6 £0.01 9.33+0.5 11.6 £ 0.22 1.04 + 0.02 92.23+2.2
Giza 131 25% 10.80 + 1.4 56+0.1 0.7+0.1 8.0+0.1 13.3+0.5 1.23+0.03 98.26 £ 5.5
50% 11.61+1.2 56+0.1 0.7+ 0.01 8.0+£0.5 126+1.1 1.09 £ 0.22 9798 +4.4
75% 12.01+1.1 56+0.2 0.7 +£0.02 8.0+0.22 123 +2.2 1.02 + 0.04 96.09 £ 1.2
100% 122111 56%0.3 0.7+0.1 8.0+0.11 11.3+1.1 0.92+0.0 94.81+1.3
Giza 135 25% 1091+1.3 56%0.5 0.5+0.02 9.33+0.22 13.0+x2.1 1.31+£0.01 99.91+2.2
50% 11.25+1.1 5604 0.5+0.01 11.2+0.22 12.6 £ 0.5 1.23 +0.02 99.74 + 3.3
75% 1257 +£1.0 56%0.2 0.5+0.0 11.2+0.11 11.6 +0.4 1.10+£0.1 98.35+3.5
100% 12.63+1.5 56+0.2 0.5+0.01 11.2+0.14 11.3+0.6 1.06 + 0.04 97.06 £ 5.5

Weight: W(g); Diameter: D (mm); Thickness: T (mm); Expansion Factor: (D/T); Biscuit Volume: B. V(cm?);

Specific Volume: S V(cm?®)/(g); and Hardness(N): H (N).

Table 4: The water activity (a ) of biscuits prepared by different substitution of naked barley flour varieties.

Samples a, c°
Control 0.324 + 0.002 26.00
Giza 130 25% 0.308 £0.003 26.04
50% 0.290 £ 0.000 26.10
75% 0.286 + 0.004 26.07
100% 0.283 +0.002 26.07
Giza 131 25% 0.314 +0.003 26.14
50% 0.303 +0.002 26.16
75% 0.301 £ 0.000 26.17
100% 0.289 £ 0.005 26.25
Giza 135 25% 0.297 £ 0.003 26.28
50% 0.294 + 0.002 26.37
75% 0.291 + 0.001 26.37
100% 0.281 + 0.001 26.39

Table 5: The color determination for biscuits prepared with different replacement of new barley flour varieties.

Samples L(Lightness) a (Redness/greenness) b (Yellowness/blueness)
Control 83.57°+0.11 1.37+0.22 34.98a+0. 21
Giza 130 25% 82.65"+0.23 2.504+0.10 30.57°+0.22

50% 80.42¢+0.11 5.03°+0.14 30.96°+0.11
75% 80.41%+0.23 3.32¢4+0.11 33.59%+0.23
100% 79.47%+0.11 5.39°+0.23 34.74°+0.12
Giza 131 25% 82.69%+0.22 2.98¢+0.11 30.52b+0.24
50% 81.21°+0.25 2.569+0.25 30.76°¢0.11
75% 80.62¢+0.27 4.04°+0.23 31.54°+0.33
100% 76.70*+0.23 4.18¢0.12 32.21°+0.14
Giza 135 25% 82.55%+0.27 3.21¢+0.11 33.42*+0.15
50% 79.58%+0.23 5.35%+0.15 33.962+0.13
75% 78.629+0.28 5.73°+0.10 34.10°+0.11
100% 69.59/+0.29 8.19°+0.11 35.01°+0.10
LSD 1.275 0.683 1.215

L (lightness with L = 100 for lightness, and L = zero for darkness), a [(chromaticity on a green (-) to red (+)], b [(chromaticity on a blue
() to yellow (+)], 90° = yellow, 180° = bluish to green and 270° = blue scale. .Values are mean of three replicates followed by + SD, the
number in the same column followed by the same letter are not significantly different at 0.05 level .

Citation: Abdelazim SAA, et al. “Chemical and Technological Evaluation of Some Varieties Naked Barley". Acta Scientific Nutritional Health 3.11 (2019):
114-123.
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odor and texture with increasing the replacement. From senso-
rial results, it could be concluded that replacement naked barley
flour varieties not had a appitability effect on the characteristics

of biscuits which reduce the ability of consumption in most of sen-
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sorial characteristics. While, the taste, odor and texture of biscuits
improved in G 135 by replacement of naked barley increase. These
results agree with those reported by Eissa., et al. [47], Hassan., et al.
[37], Prodhan,, et al. [48] and Maray,, et al. [40].

Table 6: The sensorial properties of biscuits prepared with different substitution of naked barley flour varieties.

Samples Color (20) | Appearance (20) | Texture (20) | Taste (20) Odor (20) Overall acceptability (100)
Control 19.20°+ 0.2 19.20* £ 0.5 18.822 £ 0.5 19.34*+ 0.2 19.182+ 1.5 95.74*+ 1.2
Giza 25% 18.80° £ 1.1 18.74* £ 0.3 17.74*+£0.2 | 18.20°+ 0.5 18.202+ 2.0 91.68% £ 2.5
130 50% 18.40°+ 1.3 18.14*+ 0.2 16.50® + 0.1 17.20°+£ 0.2 18.00°+ 1.3 87.44%¢ + 2.3
75% 16.80% + 1.5 16.94* £ 0.5 16.00*+0.6 | 17.00°+0.4 17.20°+ 1.5 82.94°+ 1.1
100% | 16.20°+2.3 16.802+ 0.3 15.60°+ 0.5 17.00°+ 0.2 16.60°+ 1.4 84.00 + 5.5
Giza 25% 19.007 £ 0.2 18.94* + 0.2 18.60*+0.3 | 19.30°+0.1 19.122+ 1.0 94.96* + 3.6
131 50% 18.922+ 1.2 18.582+ 1.1 18.24%° + 0.5 18.922+ 0.2 18.94*+1.0 93.60%¢ + 4.5
75% 18347+ 1.1 18.402+1.3 17.78*°+£0.3 | 17.822+0.5 18.66%+ 1.5 89.54%c + 4.5
100% 18.10* £ 0.2 17.862+1.2 17.10®+ 0.1 17.722 0.3 18.56*+ 1.6 90.80%¢ + 2.3
Giza 25% 18.20* + 0.1 18302+ 1.1 17.46® 0.2 | 18.00°+0.3 18.202+ 0.5 91.50% £ 2.6
135 1 5006 | 1820*+1.2 | 1810°%1.0 | 17.50®%05 | 18.20°%0.4 | 18.20°+2.0 90.00%¢ £ 3.3
75% 17.40% + 0.3 17.002 £ 0.1 17.60*£0.2 | 18.84°+0.2 18.70+ 1.9 88.40% + 4.4
100% 17.00® + 0.1 16.70°£ 0.3 18.40® + 0.5 19.10°+ 0.2 1890*+1.1 90.10%¢ + 4.6
LSD(0.05) 1.293 1.477 1.77 1.484 2.109 6.497
Conclusion 4.  Grando S and Gomez Macpherson H. “Food Barley: Impor-

The biscuits prepared by composite naked barley flour rich
in nutrients than biscuits prepared with soft wheat flour. This
showed that the naked barley flour is a good source of protein,
ether extract, fiber and ash content. Hence it could be incorporated
as nutritive ingredients in the production of healthy food products.
Our results show the possibility of making good quality biscuit
with naked barley and this is going to open a new market potential
to an old cereal. Made biscuit from naked barley flour as a superior
healthy and good acceptability, quality biscuit and reduce wheat

flour shortages.
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