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ODDIL 8. TECHNICKE VEDY

88.1 CONCEPTUAL BASIS OF THE FORMULATION OF
GLUTEN-FREE PRODUCTS BASED ON THE USE OF
DOMESTIC PLANT RAW MATERIALS (Gorach O., Kherson
state agrarian and economic university)

Introduction. In recent years, the production of gluten-free
products has gained great popularity in the world. According to the
trends, the number of allergic diseases caused by the indigestibility
of certain food compounds, in particular gluten, is increasing. An
important factor in the health of the nation is the full nutrition of the
population, in connection with which the problem of studying the
mechanisms of health and ways of its preservation is extremely
urgent. One of the directions of the implementation of the state
policy in the field of healthy nutrition of the population of Ukraine
is the development of highly efficient technologies in the
processing industries of the agricultural industry, the search for new
domestic sources of raw materials and the creation of new
generations of food products enriched with vital trace elements.

The necessity and expediency of developing a technology
and recipe for the production of gluten-free products is due to the
growing trend in the number of allergic diseases caused by the
indigestibility of certain food compounds, in particular gluten. In
addition to people suffering from celiac disease and gluten-
dependent diseases, gluten intolerance is often accompanied by
other diseases. The reason for the threat of gluten consumption is
related to the use of wheat with a high gluten content, which was
bred in the 20th century. Cereals that contain the largest amount of
gluten include: wheat, rye, barley and products containing them.

The preliminary studies conducted to study the chemical
composition and biological value of grain crops, such as corn, rice
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and others, which do not contain gluten, allowed us to conclude
about the possibility of their use for the manufacture of gluten-free
products of various functional purposes, since it is these crops in
terms of biological value, content nutrients, vitamins and minerals
may meet the requirements CODEX STAN 118-1979.

The conducted analysis of the production of functional
gluten-free products allows us to conclude that today the main
share of the market of gluten-free products in Ukraine is occupied
by imported products, which indicates the relevance of the
development and implementation of domestic technologies and
recipes for the production of gluten-free products.

Recipes for the production of gluten-free products were
researched and developed by leading domestic and foreign scientists,
including Drobot V. 1., Hryshchenko A. M., Dorohovich V. V.
Babich O. V., Sabluk V. I., Prytulska N.V., Doman G., Perlmuter D.,
Aguilar N., Gallagher E., Rosell C. and others.

The production of gluten-free products will allow to expand
the assortment of domestic manufacturers of bakery products and
to replace expensive imported gluten-free products with our own,
annually renewed plant raw materials based on the use and
implementation of the latest innovative technologies. In connection
with the above, the issue of developing technologies and recipes for
the production of domestic gluten-free products of various
functional purposes based on the use of domestic plant raw
materials becomes particularly relevant.

Presenting main material. Full and balanced nutrition of the
population of Ukraine is one of the most important factors
determining the health of the nation. The health of the nation is an
indicator of the civilization of the state, which reflects the level of
its socio-economic development, the main criterion for the
expediency and effectiveness of all spheres of human activity.
Currently, in Ukraine, the trend towards the deterioration of the
health of the population has reached a threatening level. This is due
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to many factors, in particular, the deterioration of the ecological
situation and the consumption of food products of dubious quality.
In this regard, the problem of studying the mechanisms of health
and ways of preserving it is extremely relevant. Understanding the
essence of health from the standpoint of physical, psychological,
social, and spiritual well-being will reveal worldview, cultural,
medical-biological, and psychological-pedagogical aspects of its
formation. The importance of these factors is confirmed by the
priority direction of state policy [1].

One of the ways to implement the state policy in the field of
healthy nutrition of the population of Ukraine is the development of
highly effective technologies in the processing industries of the
agricultural industry, the search for new domestic sources of raw
materials and the creation of new generation food products
enriched with essential micronutrients. According to the trends, the
number of allergic diseases caused by the indigestibility of certain
food compounds, in particular gluten, is increasing. In addition to
people suffering from celiac disease and gluten-dependent diseases,
gluten intolerance is often accompanied by other diseases such as
Turner syndrome, type 1 diabetes, autoimmune diseases of the
thyroid gland and liver, unspecified increase in the level of
aminotransferases, deficiency of immunoglobulin A (IgA) and
Down syndrome. Based on the above, it can be concluded that
limiting the consumption of gluten-free products is a vital necessity
for patients with celiac disease, allergy or non-allergic sensitivity to
gluten. Such people are from 1 to 7% of the population all over the
world and their number will increase in the future.

In connection with the above, the issue of production of
functional gluten-free products with the use of domestic annually
renewable raw materials is gaining particular relevance.

The cause of the threat of gluten consumption is due to the
use of wheat with a high gluten content, selected in the 20th
century. Cereals containing the largest amount of gluten include
wheat, rye, barley and products containing them.
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Gluten (gliadin) or gluten is a protein that is part of the grain,
wheat. For example, rye contains secalin, barley contains hordein,
without undergoing special processing, they contain these
substances. It should be noted that today the threat is that most food
products contain «hidden gluten», since it is not only found in
flour, cereals and bakery products, but also in products where it is
used to improve taste qualities, consistency, namely in the
production of various sauces, sausages and confectionery,
chocolate and even medicines. The main reasons for the
development of gluten production are shown in fig. 1.

Reasons for the development of gluten production

demand from the food industry increasing the range of consumption

bakery meat processing | new types of semi- | gluten-free bakery
industry industry finished products | products

reasons for the increase in
demand

- increase in population;

- well-being of the population of the regions
- increase in the level of demand;

- profitability of production.

Fig. 1 Development factors of gluten production

Gluten serves as one of the criteria for evaluating the quality
of flour in the baking industry and is most often used in this field.
Flour improvers are widely used in the flour milling industry, and
gluten is the most common of them [2, 3].
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The world market for gluten-free bread in 2015 amounted to
USD 1 billion and accounted for almost a third of all gluten-free
products. The demand for gluten-free products is almost
completely met by the developed countries of North America and
Western Europe [4].

Statistics show that today 40% of gluten-free products are
consumed by Europeans. The most widespread is the consumption
of gluten-free products in North and South America and every year
the production and consumption tends to increase. In fig. 2 shows
the distribution of global consumer demand for gluten-free
products [5].

B baked goods
MW snacks and breakfasts

= flour

Fig. 2 Diagram of production of gluten-free products in the
world, %

To date, the results of research carried out by the company
Pro-Consulting, which conducted a study of the world market of
gluten and wheat processing products, are known. The study
examined the production and foreign trade of gluten between
different countries. Research was also conducted on the production
of such wheat processing products as starch, glucose and glucose-
fructose syrups, lysine, citric acid. In addition, the prospect of
production of gluten-free products in Ukraine was investigated [6, 7].
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World experience in the production of gluten-free products
shows that the industrial production of gluten-free products is
carried out by companies such as Dr. Shar (Italy), Glutano
(Germany), Finax (Sweden), Moilas, Valio (Finland), etc. They
offer a fairly wide selection of products for the nutrition of people
with celiac disease, namely: bread, pasta, cookies, pizza base,
baking mixes, etc. Such products are patented, they are
distinguished by the presence of the «gluten-free» label on the
package.

To date, the number of manufacturers in Ukraine who are
engaged in the production of gluten-free products has a tendency to
increase. In the domestic market, you can find products labeled
«Gluten-free». In addition, the «Crossed out ear» quality mark was
developed for manufacturers and has been in effect since 2017,
which indicates that the manufacturer complies with all European
standards for the production of gluten-free products. In Ukraine,
nine companies have a licensed European label. In fig. 3 shows the
quality mark «Crossed out spike», which is applied to gluten-free
products.

»
P4

©

Fig. 3 Quality mark «Crossed out spike»

In addition, the «Ukrainian Celiac Association» operates in
Ukraine, founded in 2007, which deals with the diagnosis of
consumers with gluten intolerance and allows determining how
gluten affects health and the need for additional examinations.
«Ukrainian Celiac Union» is an official member of the Association
of European Celiac Unions (AOECS) and the right holder of the
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trademark «Crossed out spike», which guarantees the quality and
safety of gluten-free products at the international level [8].

It should be noted that the CODEX STAN 118-1979 standard for
gluten-free products has been developed and is in force in Ukraine,
which contains unified indicators of the quality of such products and
allows determining the gluten content. According to the current
standard, products should not contain gluten or should not exceed the
established norm of 20 mg/kg [9].

Today, according to domestic researchers, the number of
patients with celiac disease and gluten deficiency in Ukraine is
approaching 400,000; 47.5 thousand children have autism spectrum
disorders, 19.69 thousand suffer from cerebral palsy, 2.5 thousand
patients have been diagnosed with celiac disease. Table 1 presents
the market of gluten-free products in Ukraine.

Table 1
Market of gluten-free products in Ukraine
Manufacturers City Product name
TM «Asparagus» Kyiv sorghum flour
LLC «Starch products of Kyiv Sago groats
Ukraine»
TM «Healthy Tradition» Kyiv dry breakfast «<Raw Granola»,
«Eye da Baker» LLC Kyiv nutritious sugar-free bars with
different flavors
TM «Let's be healthy» Lviv gluten-free cookies «Cinnamon»
TM «Eat Well» Kyiv vanilla cookies
TM «Good Line» Kyiv dessert «Mango - Passion fruit»
«Panini» LLC Dnipro Cupcake Dessert
TM «Skyryanka» Skvyra, Kyiv | corn spirals
region.
«Agro-Yug-Service» LLC Mykolaiv buckwheat and corn groats,
buckwheat and corn flakes,
buckwheat and corn flour
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Analyzing the data in the table. 1, it can be concluded that
currently, in Ukraine, the sale and production of gluten-free
products is only gaining momentum. The majority of
manufacturers are located in the capital. Most of the products can
be bought only through online ordering or found on the shelves of
such stores as «Silpo», «Fozi», «Eko-lavka». Based on the
conducted research, we can conclude that today the main share of
the gluten-free food market in Ukraine is occupied by imported
products, but the production of domestic gluten-free products is
increasing, so in 2019 the first manufacturers of these products
appeared.

Today, the basis of treatment for people suffering from
intolerance is dietary nutrition aimed at the complete exclusion
from the diet of all gluten-containing products containing wheat,
rye, barley, oats, as well as hybrids of these grains (kamut and
triticale). All existing gluten-free production technologies are
associated with the replacement of traditional wheat and rye flour
with corn, buckwheat, rice, amaranth, etc.

Scientists from many countries of the world paid great attention
to the development and improvement of micronutrient-enriched bread
and gluten-free flour products technologies, in particular leading
Ukrainian scientists: V. I. Drobot, A. M. Hryshchenko,
V. V. Dorohovich, O. V. Babich, Sabluk V.I., N.V. Prytulska [10-16].
Scientists: G. Doman, Institute for Human Potential Development
(USA), D. Perlmuter and others describe the effect of a gluten-free diet
on improving the condition of people and other [17-22].

The production of gluten-free products, based on the
replacement of traditional gluten-containing flour with flour that
does not contain it, will allow to expand the range of domestic
manufacturers of bakery products and replace expensive imported
gluten-free products with their own products every year. renewable
plant raw materials based on the use and implementation of the
latest technologies. In addition, the introduction of innovative
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technologies into domestic production with the use of domestic
plant raw materials of functional purpose will allow to increase the
nutritional value, expand the range for manufacturers engaged in
the production of bakery products for dietary and preventive
nutrition, and ensure zero waste and ecological cleanliness of
production. The introduction of technologies and recipes of gluten-
free production will contribute to the expansion of the range of
cafes, restaurants and other catering establishments in connection
with the development of the tourist business.

In addition, the analysis of literary sources allows us to
conclude that Ukrainian manufacturers are increasing the range of
gluten-free products and that this range of products is currently
being sold in supermarkets.

To date, there are technologies and technological equipment
for the production of gluten-free products in the world. In Ukraine,
the issue of high-quality equipment that will ensure proper cleaning
of grain and its processing products from crops that may contain
gluten is an urgent issue.

The technology of cleaning and manufacturing gluten-free
flour is complex and consists in the fact that the gluten is first
isolated, and then it must be replaced with another sticky structure.
Domestic manufacturers of gluten-free products use the experience
of making classic flour, which helps in the production of gluten-
free products.

As a result of the analysis of literary sources on the topic of
the work, it was established that the basis of the development of
technology for the production of gluten-free bakery products is the
replacement of traditional gluten-containing flour with gluten-free
flour, namely corn and rice flour.

To date, there are well-known technologies for the
development of recipes and technologies for gluten-free bakery
products of various functional purposes based on corn and rice
flour. The main reason for using corn flour is related to the fact that
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it is traditional for the production of national flour products in the
countries of Africa and South America, and rice flour for Japan and
China.

In Bulgaria, a gluten-free recipe was developed for the
preparation of bread, pancakes, muffins and biscuits based on the
use of rice flour, corn starch, pectin and dry milk [23]. The
National University of Food Technologies in Kyiv has developed a
technology for gluten-free bread based on corn and potato starch
with the addition of 30% rice and 15% buckwheat flour instead of
starch [24].

Recipes for gluten-free cookies using sugar substitutes
(isomalt and lactyl) were developed at the Kyiv National
University of Trade and Economics [25]. In Belarus, at the
Scientific and Production University of Food Technologies of
Unitechprom BRU and Beltechnokhlib, mixtures of the gluten-free
«Vita» series have been developed for the production of bakery and
confectionery products. They include gluten-free types of cereals - corn,
buckwheat, rice, soy protein isolate, as well as corn, potato and wheat
starches, the protein content of which is reduced, skimmed milk
powder, thickeners - guar gum and xanthan gum. When choosing the
ingredients of the mixtures, both the absence of gluten and the
minimum protein content were taken into account [26].

Today, most of the recipes and technologies for gluten-free
flour products developed in the world belong to the largest
companies in America and Europe: Dr. Schaer, Aproten,
GLUTANO FARMO - Italy; GULLON - Spain; Bezglutenex,
Balviten, Glutenex - Poland; Maddys - USA; Milupa,
Hammermihle, camidaMed — Germany; Taranis — France; Beam,
Bridge — Great Britain. All products have patents and «gluten-free»
labeling on the packaging. But the main problem of manufacturers
of gluten-free products is the high cost, which is 2-2.5 times higher
than the cost of similar traditional products [27, 28].

To date, the St. Petersburg branch of the State Research and
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Development Institute of the Baking Industry has approved
regulatory documentation for gluten-free mixtures with rice and
corn flour for the production of bakery products. The dosage of
flour is 20-30% [29]. It was noted that when adding corn and
buckwheat flour, the specific amount of bread decreases, and the
porosity becomes denser and the plasticity of the crumb decreases [30].
The flavor profiles of bread made from rice baking mix are very
close to wheat bread. Bread from a rice mixture for baking has a
pronounced aftertaste of rice flour. The flavor profiles of corn and
buckwheat bread are different from wheat bread. The marked
aftertaste and smell of corn and buckwheat flour, the color is softer
and the color of the crust is more intense [28].

Analyzing global technologies for the production of gluten-
free bakery products, we can conclude that the most promising is
the use of corn flour, since corn is a traditional grain crop for
Ukraine. Various varieties of corn are grown in Ukraine and their
number is constantly increasing. In fig. 1.4 shows the corn growing
regions in Ukraie.
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In fig. 5 shows the diagram of corn cultivation and the
relationship to the volumes of other grain crops in Ukraine in 2021.
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Fig. 5 Diagram of the cultivation of corn and other grain
crops in Ukraine in 2021.

Analyzing the data shown in fig. 4 and 5, it can be concluded
that today the volume of corn cultivation in Ukraine has a stable
development due to the variety of varieties suitable for cultivation
in Ukraine.

Conclusions. The conducted analysis indicates the need to
provide celiac patients with high-quality and inexpensive
domestically produced specialized products based on the
development of the latest progressive technologies and recipes for
gluten-free production wusing annually renewable plant raw
materials. In addition, an urgent task in connection with the
development of the tourist business is the introduction of
innovative technologies into domestic production using domestic
plant raw materials of functional purpose for cafes, restaurants and
other public catering establishments.

The introduction of gluten-free production technologies into
domestic production will allow the Ukrainian market to be filled
with products based on the use of its own annually renewed raw
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materials, provided that domestic technologies, processing and
recipes for the production of useful products are followed. , high-
quality gluten-free raw materials are being developed.

In connection with the above, the issue of the production of
domestic high-quality and useful gluten-free products based on the
development of technology and recipes for the production of
gluten-free base for pizza and bakery products of various functional
purposes is becoming particularly relevant.
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