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Abstract. The paper presents the results of studies to identify the
possibility of using sorghum flour, psyllium and mustard powder in bread
recipes. It was found that the studied samples had similar characteristics in
terms of appearance (dark brown color, rough surface), crumb condition
(developed porosity, without voids, compacted, large, thin-walled,
medium-uniform, baked, not sticky). In the experimental samples, the
plasticity of the dough increased, but its elasticity and resilience decreased.
Sample No. 2 had a denser and more moist crumb. The greatest difference
between the samples was recorded in taste and smell: experimental sample
2 with the addition of 10% psyllium differed from the control sample
without the addition of psyllium and experimental sample 1 with the
addition of 5% psyllium in its bitterness with a specific psyllium aftertaste.
The control and experimental samples had a low volume, relative to
traditional wheat bread, which is explained by the absence of gluten in the
products. The studied samples had minor differences in the weight of the
dough piece and the weight of the bread, however, the experimental sample
was characterized by the lowest baking value - 9.62%, which is 0.18 and
1.92 absolute percent less than that of the control sample and experimental
sample 2.

1 Introduction

An important task facing the modern agricultural sector is to satisfy the population with
high-quality food products of animal and plant origin.

One of the new modern trends is the reduction in consumption of traditional types of
bread and the increase in demand for enriched, functional and gluten-free types of bread
and bakery products. The consumer market for gluten-free food products was previously
formed through imports. Currently, the solution to the problem of import substitution is
associated with the development and production of specialized products by domestic
manufacturers [1-4].

One of the popular trends in the food industry is the use of alternative raw materials in
bread recipes and other everyday products. Today, technologists pay attention to crops that
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have been used by mankind for a long time and have been undeservedly forgotten due to
the globalization of food production in the world community.

Food sorghum is a cereal crop that contains nutrients necessary for human life. Modern
sources contain information on the use of sorghum in cooking, confectionery, brewing, and
the production of food dyes. Researchers claim that products obtained using sorghum are
characterized by excellent organoleptic properties.

Sorghum is nutritious, according to data provided in numerous scientific studies, 100 g
of the product contains 323 kcal.

Sorghum contains a wide range of B vitamins (B1, B2, B3, B4, B5, B6, B7), a
significant amount of macro- (Si, K, CA, Mg, P, Cl, Na, S) and microelements (Co, Al, Cu,
Zn, B, Fe, Mn), casily digestible carbohydrates (starch and dextrins, mono- and
disaccharides), PUFA, fatty acids [5-7].

Thus, sorghum, as a promising crop for the production of gluten-free food products, is
characterized by a significant amount of carbohydrates, fiber, proteins and vitamins, which
makes it a valuable source of nutrients. The high content of phenolic compounds and
antioxidants in sorghum helps reduce oxidative stress and may have cardioprotective
properties. In addition, sorghum consumption can have a positive effect on blood sugar
levels, making it a promising food product for people with diabetes.

The use of psyllium in the diet of adults and children is a global trend in healthy eating.

Psyllium is a fiber obtained from the shell of the seeds of the psyllium ovata, used for
gastrointestinal problems since ancient times for medicinal and therapeutic purposes, and
today it is generally recognized as a source of useful dietary fiber. Psyllium does not have a
pronounced taste, so the options for its inclusion in the recipes of food industry products are
limitless. Today, psyllium is one of the most popular ingredients in food mixes for bakery,
pasta and confectionery products. The inclusion of products with psyllium contributes to
the excellent functioning of the gastrointestinal tract, endocrine and immune systems of the
body.

Psyllium (Plantago ovata) is a natural source of soluble and insoluble dietary fiber,
which determines its wide use in the diet and medical practice. The main component of
psyllium seeds is soluble fiber, among which hemicellulose and arabinose-galactone
predominate, capable of absorbing water and forming a gel. This property improves the
viscosity of intestinal contents, slowing down gastric emptying and correcting blood
glucose levels.

In terms of micronutrients, psyllium is rich in minerals, including calcium, magnesium,
and iron, as well as B vitamins. These elements play a vital role in the body's biochemical
processes, including metabolism and protein synthesis.

In addition, the polysaccharides contained in psyllium have antioxidant properties,
which helps reduce oxidative stress and inflammatory processes in the body. Studies show
that regular consumption of psyllium can lead to a decrease in total cholesterol and low-
density lipoproteins, which in turn reduces the risk of cardiovascular diseases [8].

Mustard seed is revered by people in many countries of the world. This unique and
unpretentious plant has been present in human life for thousands of years. For many
centuries, people have received mustard oil, which is one of the balanced foods in terms of
fatty acid composition and a complete set of vitamins. The content of the sum of oleic and
linoleic acids in the fatty acid composition is 75-80%. According to medical workers, only
15-20 grams of mustard oil replenishes the daily need of the human body for
polyunsaturated fatty acids.

Physiologically active components such as phosphatides, which are part of mustard oil,
have a beneficial effect on the liver weakened by antibiotics, viral infections, toxins. In
addition, saturating the body with Omega-3 is a preventive measure against cardiovascular
diseases. Mustard oil has a wide range of applications in the production of bakery and
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confectionery products. If you include mustard oil in the recipe, you can get bakery
products that do not go stale for a long time, are less susceptible to potato disease, have a
more intense color, a pleasant mustard taste and aroma. Mustard powder is not only the
basis for making a popular seasoning paste, a medicine and an ingredient used in
cosmetology, but also an excellent component of baking mixes, pasta and sauces for
functional nutrition. Mustard powder contains vitamins (A, E, D, group B), fiber, trace
elements (Fe, Zn, Na, Ca), and essential oils. Allyl oil is especially valuable [9].

Modern trends in baking associated with the use of alternative raw materials make it
possible to obtain products with a given composition and properties based on the principles
of combinatorics, which are of great interest and in demand among the population of all
social and age groups.

2 Materials and methods

The object of the study were samples of sorghum bread with the addition of psyllium with a
mass fraction of 5 and 10% instead of sorghum flour and mustard powder in the amount of
1% of the mass of flour used to prepare the dough.

The main indicators of the quality of sorghum flour are presented in Table 1.

Table 1. Quality indicators of sorghum flour.

Indicator Result
Taste No foreign tastes, not sour, slight bitterness
Color White with a gray tint
Smell No foreign odors
Moisture content, % 9.79
Presence of mineral impurities When chewing the flour, no crunch was felt
Pest infestation Not detected
Pest contamination Not detected
Ash content, % 0.89
Falling number, s 362
Acidity, degrees 2.8

To conduct the study, samples of bakery products were produced from sorghum flour
(control sample), from sorghum flour with the addition of 5% and 10% psyllium instead of
sorghum flour (test samples 1 (95:5%) and 2 (90:10%), respectively). Trial production of
samples was carried out in the bakery laboratory at the Volgograd State Agrarian
University. Before kneading, sorghum flour went through the carmelization process.
Sorghum flour was processed at a temperature of 180 degrees for 20 minutes. This made it
possible to get rid of the bitterness that may be present in sorghum flour.

The studied samples were assessed by a number of parameters, including external
characteristics (shape, texture, color), crumb condition (baking level, uniformity of
kneading, degree of porosity), and organoleptic properties, such as taste and aroma. In
addition, the parameters of the baking process were analyzed, including the volumetric
yield of finished bread, the weight of the dough piece, the weight of the final product, and
baking.

The recipes of the samples are presented in Table 2 (with the ratio of components per
100 kg of flour), kg.
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Table 2. Recipe for experimental samples.

. Control Experimental | Experimental
Ingredient, kg
sample sample 1 sample 2
Sorghum flour 100 95 90
Psyllium - 5 10
Edible table salt 1.4 1.4 1.4
Baking powder 2 2 2
Mustard powder 1.0 1.0 1.0

3 Results and Discussion

Based on the results of laboratory baking, organoleptic indicators were studied (Table 3).

Table 3. Organoleptic and physicochemical parameters of samples.

. Characteristic
Indicator . .
Control sample Experimental sample 1 Experimental sample 2
Shape Round shape, not blurry | Rounded shape, not blurry | Rounded shape, not blurry
Surface Rough Rough Rough
Color Dark brown Dark brown Dark brown
Baked, not wet to the Baked, not wet to the Baked, slightly moist, less
Bakedness . . :
touch, elastic touch, less elastic elastic
. Without lumps and Without lumps and traces | Without lumps and traces
Kneading .. .. ..
traces of undermixing of undermixing of undermixing
. Developed, without Developed, Wl'[hOU.F voids, | Developed, WlthouF voids,
Porosity . compacted, medium, compacted, medium,
voids, compacted . . . . .
medium uniformity medium-uniform
Taste and Sweetish taste with a Sweetish taste with a slight | Bitter with a specific taste
smell slight bitterness bitterness of psyllium

It was found that the studied samples demonstrated similar characteristics in terms of
appearance parameters, among which the dark brown color and rough texture stand out.
Analysis of the crumb condition also confirmed their similarity, indicating developed
porosity without voids, medium compaction, as well as uniform baking and no stickiness.

In the experimental samples, the plasticity of the dough increased, but its elasticity and
resilience decreased. Sample No. 2 had a denser and more moist crumb.

The greatest difference between the samples was recorded in taste and smell:
experimental sample 2 with the addition of 10% psyllium differed from the control sample
without the addition of psyllium and experimental sample 1 with the addition of 5%
psyllium in its bitterness with a specific psyllium flavor.

The results of the study of the bread yield are presented in Table 4.

Table 4. Output of prototypes.

Name of the indicator Control Experimental Experimental
sample sample 1 sample 2
Volumetric yield of bread, cm? 125.0 123.0 122.0
Mass of dough piece, kg 0.52 0.52 0.51
Mass of bread, kg 0.46 0.47 0.46
Bake, % 11.54 9.62 9.80
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The control and experimental samples had a low volume, relative to traditional wheat
bread, which is explained by the absence of gluten in the products.

The studied samples had minor differences in the weight of the dough piece and the
weight of the bread, however, the experimental sample was characterized by the lowest
baking value - 9.62%, which is 0.18 and 1.92 absolute percent less than that of the control
sample and experimental sample 2.

4 Conclusion

Thus, the conducted studies confirm the possibility of using sorghum, psyllium and mustard
flour in the bread recipe, and also allow us to recommend using the optimal combination of
ingredients in bread production, including sorghum flour and additional introduction of
psyllium flour in the amount of 5% instead of using only sorghum flour, which is justified
by the conclusions about the significant advantages of such a recipe for the overall quality
of the finished product. The new bread product has an original taste composition, which has
a positive effect on the organoleptic properties of the prototype. The chemical composition
of the resulting bread allows us to recommend this product for gluten-free nutrition.
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