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Abstract. The growing global population presents challenges in food supply. Scientists are
focusing on studying nutrients that boost immunity, enhancing the nutritional quality of foods, and
enriching them with naturally obtained biologically active substances.
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Introduction: Cereals and cereal products occupy a leading place in the human diet. There
is no doubt that in the future they will remain the main food products on any table. The imbalance
in the diet of almost all groups of the population and the significant deterioration of the diet lead
to a lack of vitamins necessary for a person's normal life. 90% of the world's population is deficient
in vitamin C and approximately 50% is deficient in group B vitamins, this problem can be
overcome by increasing the production and consumer demand and attractiveness of vitamin-
enriched products [1]. From the information about the chemical composition of grain and the
distribution between its components, it follows that the amount of minerals and vitamins in flour
products ground in different sizes depends on which parts of the grain are included in the flour [2].

Theoretical basements of research: experts suggest adding a small amount of special
biologically active additives to traditional products that perform a therapeutic and preventive
function in bread and confectionery products [3]. For example, the use of rye malt, which contains
enzyme preparations such as alpha-amylase, increases the amount of dextrins in the dough and
slows down the aging of products. Malt gives the products a pleasant smell and taste, so its use in
the production of cakes improves their emotional appeal and consumption properties [4].

A significant change in the physico-chemical and biochemical properties of grains occurs
during grain germination, and at the same time, the flour properties of grains also change. In the
sprouted grain, the size of the pod increases, a small root appears. During extraction, grain size
increases, dispersion and viscosity decrease. During the germination of wheat grain, the weight of
the grain decreases due to a significant increase in the intensity of its respiration. The appearance
of the grain also changes. It was found that spring and autumn barley grains lose their luster within
12 hours after germination. Spring barley germinates 15 hours after germination and takes 21 hours
to germinate and take root, the grains are lighter in color and the grass is darker in color. Winter
barley grains germinate more slowly, germination occurs after 18 hours, and roots appear within
24 hours of germination [5].
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According to the degree of germination of barley grain, it is divided into the main grain or
a mixture of grains. At different stages of germination, the amount of water-soluble low-molecular
substances increases, the amount of recoverable sugars and non-protein nitrogenous substances
increases sharply, and protein nitrogen gradually decreases [6]. At the same time, due to increased
respiration, the amount of sucrose decreases in the first hours of germination, and after 24 hours,
it increases as a result of starch synthesis. According to scientists, all components of the respiratory
system and metabolism, energy supply of germinated grains and new to All compounds necessary
for tissue formation are formed during grain germination. The stage of forming small sprouts
should be done as soon as possible, because high humidity during the germination stage creates a
favorable environment for microorganisms. Germinated grain is an excellent nutrient substrate for
various grain microorganisms[7].

First of all, improper drying and storage of grain with high moisture content is considered
the reason for the decrease in the quality of the product when making flour from milled barley
grain. But in the technology of obtaining sprouted grains, the germination process is controlled to
enrich the grain with vitamins and enzymes. In the process of germination, the complex reserve
substances of barley grain are easily lost, and the amount of antioxidants (vitamins, bioactive
substances) and trace elements significantly increases. The production of functional products in
confectionery from the dried flour of milled barley and its inclusion in the diet prevents premature
aging of the human organism [8].

Studies show that regular consumption of sprouted grains increases metabolism and blood,
increases immunity, eliminates vitamin and mineral deficiencies, normalizes acid-alkaline
balance, cleanses the body of toxins, improves digestion, increases energy. it is considered a
reasonable object in increasing and slowing down the early aging process [9,10].

Practical basements of research: Sprouted flour is: flour made from whole grains that
have been sprouted to release all the nutrients stored in the grain. From barley and gluten-free
grains to gluten-free brown rice, any grain can be milled and turned into a functional flour, and
this flour can be used in all flour-based recipes.

Ever since humans have been eating the seeds of cereal grasses, we've known that whole
grains straight from the field are difficult to digest. From stone grist mills to wind and water mills,
millennia of human ingenuity have made it possible to grind dry, hard-shelled grains. But humans
have cultivated grains, at least historically. But not only softening the whole grain by harvesting,
but also facilitates their consumption (less work than grinding and less energy than cooking)
[11,12,13].

Research results and their discussion: The use of yeast in the production of bread
products from flours obtained on the basis of milled grains is 80% more efficient than that of flours
obtained from unmilled grains. In addition, it was observed that the size and number of loaves in
bread production increased by 30% when prepared from harvested barley flour.

In a 2023 study at the Faculty of Food Technology, researchers found that bread made from
sprouted barley flour needed less water to form a dough with a better consistency, and it took less
time to rise. In addition to a significant increase in bread height, it was observed that bread made
from sprouted barley flour was softer than bread made from unsprouted flour, and retained its
softness even after 7 days of storage. Also, these improvements are seen not only in bread made
from sprouted barley flour, but also in bread made from a mixture of ordinary barley flour and
sprouted barley flour [14,15]. Recent research shows that adding less than 2% germinated barley
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flour to bread made from ungerminated barley flour has been observed to improve bread volume
and increase dough strength. It was observed that the consumption of sugar in the flour
confectionery products based on the flour obtained from the milled barley grain is 20% less than
that of unmilled barley flour. In optimizing the process of harvesting grains, harvesting time,
thermal environment, humidity environment, parameters of light indicators were determined based
on experiments and the most optimal indicators were selected.

Temperature and humidity are important factors for germination and growth of seedlings.
In this study, the efficiency of germination of barley seeds under various abiotic stresses was
studied. The research was conducted at the Tashkent Institute of Chemical Technology. Six
different temperature levels were used: 5, 10, 15, 20, 25 and 30 ° C. Temperature and duration of
germination and seedling development were significantly affected. In the optimal range of 15 °C
to below 25 °C, 20 °C was found to be acceptable. Germination occurred at 75% of potable water
and its optimum range was found to be acceptable for germination. Determining the water
requirement for barley grain germination is an objective basis. In this study, the optimum water
consumption range for barley grain germination is 55-75 percent, as shown in Table 1.

1-Table.

Determination of water requirement for germination of barley grain

Amount of water to collect in ml | The amount of water stored in grain is per 100 grams
E:r?]rgsrle Recommended Water amount ml (I;)arley grain germination rate
Water Amount %

1 20 1.282 15

2 30 1.924 25

3 35 2.565 30

4 30-40 3.207 35

5 30-50 3.834 45

6 30-60 4.489 55

7 30-65 5.131 60

8 30-70 5.772 65

9 30-75 6.414 70

10 30-80 0,641 75

Significant differences were found between the percentages of germination of 15, 20 and
25 barley seeds in dense and sparse conditions in a glass container. As it turned out, it was observed
that the denser the seeds are, the whiter the roots are. Figure 1.

1-Figure

925



SCIENCE AND INNOVATION
INTERNATIONAL SCIENTIFIC JOURNAL VOLUME 2 ISSUE 12 DECEMBER 2023
UIF-2022: 8.2 | ISSN: 2181-3337 | SCIENTISTS.UZ

—— .
T

25-pcs barley 20-pcs barley 15-pcs barley

Data show that seed number is a critical factor in seedling growth bioassays. An increase
in water volume or denser barley shoots increases the amount of phytotoxins present in each seed,
thus increasing the index of dark color penetration. Optimum grain density has a negative effect
on the development of sprouts in glass containers and opening the lid of the container. They suffer
from water loss, which has a bad effect on the development of seedlings. The results showed no
significant differences between different seeds and seedling densities of 15, 20 and 25 per pot for
the characters measured. Because high seedling density had the opposite effect on glass jar opening
and there were no significant differences between the densities used, 15 seeds per glass jar were
used for the barley germination experiments under wet conditions compared to high density. more
suitable. It is very important to determine the optimal number of seeds to be used in the glass jar
experiment. This is important in the optimization of resources, especially for obtaining functional
flour confectionery raw materials.

Conclusion: A temperature of 20°C was determined to be the optimum temperature for
germination of barley grain. Barley flour has a sweet taste at a temperature of 20°C to 30°C and is
considered an optimal indicator for obtaining flour pastry flours.

The size of the seed plays an important role in the amount of water required for
germination, giving a more accurate impression of the amount of water used. Different percentages
of germination can occur in a wide range of water contents starting from 0.65 ml, which is 75% of
drinking water.

No significant differences were observed between grain densities, so a higher density is
recommended for laboratory experiments.
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