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Introduction. It is known that the nutritional and biological value of bread made from wheat
flour is low due to the low content of total protein and essential amino acids, in particular lysine.
The lack of protein can be compensated for by using raw materials with a high protein content for
the preparation of bakery products, such as concentrates and isolates of proteins of plant and animal
origin.

Actuality of theme. The problem of maintaining a high level of food security in the world has
significantly worsened over the recent years due to Russian military aggression on the territory of
Ukraine, which has caused a decrease in the economic, ecological and social well-being of the
population all over the world. The issue of the spread of disease, in particular, diseases of the
gastrointestinal tract, has become more acute. In this aspect, it is important to provide the
population with high-quality food products that have high nutritional value and health-improving
properties. After all, maintaining health, life expectancy and active longevity directly depends on
the quality of nutrition. Proteins play a key role for the reproduction of cells, the formation of
enzymes, the production of antibodies and hormones in the body. Therefore, the consumption of
products with a high biological value is necessary, in particular, from the point of view of the use of
essential amino acids, which are not produced by the body. When producing bakery products,
proteins provide the formation of the dough framework. However, wheat flour is depleted in
complete protein, therefore, to increase the biological value of bread made from such flour, it is
advisable to add high-protein raw materials to the recipe. Animal proteins can cause allergic
reactions, although their digestibility is high. Therefore, it is more appropriate to use vegetable
proteins, for example, pumpkin processing products, in particular pumpkin seed protein
concentrate. Protein raw materials should be consumed in combination with sources of complex
lipids, in particular in combination with phospholipids, which will help reduce the risk of
inflammatory processes in the gastrointestinal tract (Espinales et al., 2022). However, recipe
components change the properties of dough and bread, so it is necessary to study the effect of
additional raw materials on the processes that occur during the production of bread.

Materials and methods. Conformational changes in the process of making wheat bread with
pumpkin seed protein concentrate and sunflower lecithin were studied. The dough was made from

high-grade wheat flour, pressed baker's yeast, and salt. Lecithin was added in the amount of 3% to
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the mass of flour, pumpkin seed protein concentrate - 5%, 10% and 20% to the mass of flour. The
control was a sample without pumpkin seed protein concentrate. Conformational changes of
structural groups in bread were determined on an Infrapid spectrometer (Labor-Mim, Hungary).
Reflection spectra from crushed bread samples with a smooth surface were studied in the near-
infrared range of wavelengths from 1330 to 2370 nm (Yip et al., 2012). The intensity of reflection
was measured in bread and expressed as a relative reflection coefficient (Litvynchuk et al., 2022).

Results and discussion. In the process of making bread, microbiological, biochemical,
colloidal processes and conformational transformations take place in the dough, which change the
main structural elements of the dough and affect the texture of the bread. Baking takes place under
the influence of high temperatures, in our case 220°C, which also causes a change, in particular, in
the structure of protein substances. It was established that the infrared spectra of bread had extrema
at the same wavelengths, but the intensity of reflection was different. This is explained by the effect
of high temperatures during baking on the state of biopolymers of raw materials in the dough
system, in particular, gelatinization and decomposition of starch, destruction of protein
macromolecules (Zhou et al., 2021).

The inclusion of an additional source of protein led to certain changes due to the wedging of
protein substances of additional raw materials into the gluten frame, which was formed by wheat
flour proteins.
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Figure 1 — Infrared spectra of bread samples with pumpkin seed protein concentrate
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At a wavelength of 2100 nm, which characterizes protein structures, the spectra indicated the
state of gluten (the second overtone of N-H deformation vibrations). The spectrum of bread with
20% pumpkin seed protein concentrate was the lowest. The other three spectra had higher relative
reflectances that were not significantly different.

This indicates that the addition of 5% and 10% of additional raw materials will not
significantly affect structural transformations in bread. The relative reflectance of samples with
pumpkin seed protein concentrate decreased compared to the control, which indicates
conformational changes in the gluten structure and delayed development of the gluten framework
(Alfaris et al., 2022), which is explained by the incorporation of non-gluten proteins of the
concentrate into the gluten network in the form of inclusions.

Conclusion. Thus, the introduction of pumpkin seed protein concentrate in combination with
sunflower lecithin into the recipe of wheat bread affected the structural elements of the dough and
caused the transformation of protein substances in particular during the baking process. This, in
turn, will have an impact on the quality indicators of bakery products with this raw material.
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