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This study’s object is the evaporation unit that produces con-
densed milk.

The problem of low efficiency of evaporation units producing
condensed milk has been solved by replacing steam jet ejectors with
fundamentally new two-phase jet devices represented by liquid-vapor
jet units. Their operational process is based on a jet thermocompres-
sion principle, which makes it possible to reduce the consumption of
boiler steam, which is used in steam jet ejectors as a working jet of
active flow. In liquid-vapor jet devices, boiler steam is used only to
heat the working fluid of the active flow in a heat exchanger-heater.
Given this, it is possible to reduce its consumption by 2.95 times and
achieve the economic effect averaging USD 1,337.

Another advantage of liquid-vapor jet units is that the generation of
working steam occurs in the supersonic part of the active flow nozzle. As
aresult, it is possible to improve the degree of increase in the pressure of
the secondary flow and abandon its multi-stage compression as is imple-
mented in steam jet ejectors. This further increases the efficiency of in-
stallations based on such units by 25-30% compared to steam jet ejectors.

And, most importantly, the use of liquid-vapor jet devices makes
it possible to simplify the design of the evaporation unit and switch
from a two-case to a single-case scheme. This provides a reduction in
the cost of a product unit by an average of USD 450 per ton.

This paper reports the thermodynamical, exergy, and thermo-
economic analyses. As a result of the study, it was found that the
modernization of evaporation units that produce condensed milk by
using liquid-vapor jet unit makes it possible to improve the efficiency
of such systems by 2.1 times on average.

Keywords: evaporation unit, liquid-vapor jet unit, condensed
milk, recompression, efficiency, thermal economics.

References

1. Deeth, H. C., Lewis, M. J. (2017). High Temperature Processing
of Milk and Milk Products. John Wiley & Sons. https://doi.org/
10.1002/9781118460467

11.

12.

13.

14.

15.

. Hamzaoui, M., Nesreddine, H., Aidoun, Z., Balistrou, M. (2018). Ex-
perimental study of a low grade heat driven ejector cooling system us-

ing the working fluid R245fa. International Journal of Refrigeration,
86, 388-400. https://doi.org/10.1016/j.ijrefrig.2017.11.018

. Smierciew, K., Pawluczuk, A., Gagan, J., Butrymowicz, D. (2019).

Thermodynamic analysis of two-phase injector for various working
fluids. Applied Thermal Engineering, 157, 113713. https://doi.org/
10.1016/j.applthermaleng.2019.113713

. Prestes, A. A., Helm, C. V., Esmerino, E. A., Silva, R., Prudencio, E. S.

(2022). Conventional and alternative concentration processes in milk
manufacturing: a comparative study on dairy properties. Food Science
and Technology, 42. https://doi.org/10.1590/fst.08822

. Yang, D., Leng, B., Li, T., Li, M. (2020). Energy Saving Research on

Multi-effect Evaporation Crystallization Process of Bittern Based on
MVR and TVR Heat Pump Technology. American Journal of Chemical
Engineering, 8 (3), 54. https://doi.org/10.11648/j.ajche.20200803.11

. Croguennec, T., Jeantet, R., Schuck, P. (2016). From Milk to Dairy

Products. Handbook of Food Science and Technology 3, 1-63. https://
doi.org/10.1002/9781119296225.ch1

. Besagni, G., Mereu, R., Inzoli, F. (2016). Ejector refrigeration: A

comprehensive review. Renewable and Sustainable Energy Reviews,
53, 373-407. https://doi.org/10.1016/j.rser.2015.08.059

. Liang, L., Qi, C., Wang, X., Jin, Q., McClements, D. J. (2017). Influ-

ence of Homogenization and Thermal Processing on the Gastroin-
testinal Fate of Bovine Milk Fat: In Vitro Digestion Study. Journal
of Agricultural and Food Chemistry, 65 (50), 11109-11117. https://
doi.org/10.1021/acs.jafc.7b04721

. Dos Santos Morais, R., Louvet, N., Borges, F., Dumas, D., Cvetkovska-

Ben Mohamed, L., Barrau, S. et al. (2021). Impact of Lacticaseibacil-
lus rhamnosus GG on the Emulsion Stability of Raw Milk. Foods,
10 (5), 991. https://doi.org/10.3390/foods10050991

. Besagni, G., Cristiani, N., Croci, L., Guédon, G. R., Inzoli, F. (2021).

Multi-scale evaluation of ejector performances: The influence of
refrigerants and ejector design. Applied Thermal Engineering,
186, 116502. https://doi.org/10.1016/j.applthermaleng.2020.116502
Riaz, F., Yam, F. Z.,, Qyyum, M. A., Shahzad, M. W., Farooq, M.,
Lee, P. S., Lee, M. (2021). Direct Analytical Modeling for Optimal, On-
Design Performance of Ejector for Simulating Heat-Driven Systems.
Energies, 14 (10), 2819. https://doi.org/10.3390/en14102819
Mahmoudian, J., Mazzelli, F., Milazzo, A., Malpress, R., Butt-
sworth, D. R.(2021). Experiments on water vapour condensation with-
in supersonic nozzle flow generated by an impulse tunnel. Internation-
al Journal of Multiphase Flow, 134, 103473. https://doi.org/10.1016/
j-ijmultiphaseflow.2020.103473

Grazzini, G., Milazzo, A., Mazzelli, F. (2018). Ejectors for Efficient
Refrigeration. Springer International Publishing. https://doi.org/
10.1007/978-3-319-75244-0

Milazzo, A., Rocchetti, A. (2015). Modelling of ejector chillers with
steam and other working fluids. International Journal of Refrigera-
tion, 57, 277-287. https://doi.org/10.1016/].ijrefrig.2015.05.015
Sarevski, V. N., Sarevski, M. N. (2012). Characteristics Of R718 Ther-
mocompression Refrigerating / Heat Pump Systems With Two-Phase
Ejectors. International Refrigeration and Air Conditioning Confer-
ence. Available at: https://docs.lib.purdue.edu/iracc/1214/




16. Assari, M. R., Tabrizi, H. B., Beik, A. J. G., Shamesri, K. (2022).

Numerical Study of Water-air Ejector using Mixture and Two-phase

Models. International Journal of Engineering, 35 (2), 307-318.
https://doi.org/10.5829/ije.2022.35.02b.06

17. Topal, H. 1., Tol, H. 1., Kopag, M., Arabkoohsar, A. (2022). Energy, exergy
and economic investigation of operating temperature impacts on district
heating systems: Transition from high to low-temperature networks.
Energy, 251, 123845. https://doi.org/10.1016/j.energy.2022.123845

18. Khoshgoftar Manesh, M. H., Onishi, V. C. (2021). Energy, Exergy, and
Thermo-Economic Analysis of Renewable Energy-Driven Polygen-
eration Systems for Sustainable Desalination. Processes, 9 (2), 210.
https://doi.org/10.3390/pr9020210

19. Sharapov, S., Yevtushenko, S., Panchenko, V., Kozin, V., Ivchenko, O.
(2022). Improving the efficiency of condensation installations of
steam turbines by applying liquid-vapor ejector. Eastern-European
Journal of Enterprise Technologies, 4 (8 (118)), 44-51. https://doi.org/
10.15587/1729-4061.2022.263331

20. Sharapov, S., Krmela, J., Husiev, D., Verbytskiy, A., Bocko, J. (2024).
Heat Utilization in Boiler Plants by Using Liquid-Vapor Jet Appara-
tus. Journal of Engineering Sciences, 11 (2), G1-G8. https://doi.org/
10.21272/jes.2024.11(2).g1

21. Sharapov, S., Mizakova, J., Husiev, D., Panchenko, V., Ivanov, V., Pav¥
lenko, L., Zidek, K. (2022). Vapor Overproduction Condition Monitors
ing in a Liquid-Vapor Ejector. Processes, 10 (11), 2383. https://doi.org/
10.3390/pr10112383

22. Bergantini Botamede, B., Oliveira Salviano, L. (2023). Thermody-
namic analysis of concentrated solar energy layouts integrated with
combined power system. Applied Thermal Engineering, 229, 120618.
https://doi.org/10.1016/j.applthermaleng.2023.120618

23. Szablowski, L., Morosuk, T. (2022). Advanced Exergy Analysis of
Adiabatic Underwater Compressed Air Energy Storage System. En-
tropy, 25 (1), 77. https://doi.org/10.3390/€25010077

24. Szablowski, L., Krawczyk, P., Wolowicz, M. (2021). Exergy Analy-
sis of Adiabatic Liquid Air Energy Storage (A-LAES) System
Based on Linde-Hampson Cycle. Energies, 14 (4), 945. https://doi.
0rg/10.3390/en14040945

25. Tashtoush, B., Songa, 1., Morosuk, T. (2022). Exergoeconomic Analy-
sis of a Variable Area Solar Ejector Refrigeration System under Hot
Climatic Conditions. Energies, 15 (24), 9540. https://doi.org/10.3390/
enl15249540

26. Elmorsy, L., Morosuk, T., Tsatsaronis, G. (2022). Comparative exergo-
economic evaluation of integrated solar combined-cycle (ISCC) con-
figurations. Renewable Energy, 185, 680-691. https://doi.org/10.1016/
jrenene.2021.12.108

27. Tashtoush, B., Morosuk, T., Chudasama, J. (2020). Exergy and Exergoeco-
nomic Analysis of a Cogeneration Hybrid Solar Organic Rankine Cycle
with Ejector. Entropy, 22 (6), 702. https://doi.org/10.3390/e22060702

28. Elmorsy, L., Morosuk, T., Tsatsaronis, G. (2020). Exergy-Based Analy-
sis and Optimization of an Integrated Solar Combined-Cycle Power
Plant. Entropy, 22 (6), 655. https://doi.org/10.3390/€22060655

DOI: 10.15587/1729-4061.2025.339916

AN INTEGRATED SOLUTION: A CASCADE FLUIDIZER
DRYER; DRYING FOR NEW GENERATION PRODUCTS
(p. 15-24)

Andrii Zahorulko
State Biotechnological University, Kharkiv, Ukraine
ORCID: https://orcid.org/0000-0001-7768-6571

Iryna Voronenko

National University of Life and Environmental Sciences of Ukraine,
Kyiv, Ukraine

ORCID: https://orcid.org/0000-0002-1839-7275

Larysa Bal-Prylypko

National University of Life and Environmental Sciences of Ukraine,
Kyiv, Ukraine

ORCID: https://orcid.org/0000-0002-9489-8610

Andrii Marynin
National University of Food Technologies, Kyiv, Ukraine
ORCID: https://orcid.org/0000-0001-6692-7472

Iryna Bozhydai
State Biotechnological University, Kharkiv, Ukraine
ORCID: https://orcid.org/0000-0003-2227-219X

Maksym Smilyk
State Biotechnological University, Kharkiv, Ukraine
ORCID: https://orcid.org/0000-0002-3072-4945

Eldar Ibaiev
Ukraine
ORCID: https://orcid.org/0000-0003-3090-3553

Nataliia Tytarenko
State Biotechnological University, Kharkiv, Ukraine
ORCID: https://orcid.org/0000-0002-9745-883X

This study considers the process of drying raw materials (fruit,
grain, mixed, dairy, and vegetable-fat) in an improved prototype of
a cascade fluidization dryer, compared to the basic (control) model
without Peltier elements and film-like electric heaters. The task ad-
dressed is to enable stable fluidization, resource saving, and preser-
vation of the quality characteristics of raw materials during drying.

The proposed structure includes autonomous fan systems, warm
air recirculation channels, air heating up to 75°C, and zoned tempera-
ture regime: sections A; (68...75°C), A, (58...65°C), and A; (48...55°C)
with temperature adjustment using Peltier elements. The raw mate-
rial moves by gravity through inclined channels, enabling consistent
drying with humidity and air velocity control (2.3...2.6 m/s), which
supports effective fluidization.

Experimental studies on apples, oatmeal, muesli, and lactose
mixture have shown that the technology provides a reduction in dry-
ing time (from 22 to 60 min) while preserving nutrients and moisture
uniformity (standard deviation up to 0.9...1.6%). Air recirculation
(35...42%) and autonomous control over process parameters improve
resource efficiency without compromising quality.

The results confirm the versatility of the improved cascade fluid-
ized bed dryer for resource-saving drying of various types of food raw
materials under optimized temperature conditions and automated
process control. The devised technology could be implemented in the
food industry for making high-quality dried products while maintain-
ing functional properties.

Keywords: cascade dryer, fluidization, low-temperature electric
heater, Peltier element, adaptive control, inclined channels.
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Object of the study is semi-smoked sausage from a plant-based
meat substitute, enriched with blood of slaughtered animals in vari-
ous proportions.

The problem to be solved is that the blood of farm animals, be-
ing a valuable source of protein, is thrown away by the tons as waste,
and is aggravated by the emerging serious problems of environmental
pollution. But in many countries, most of the blood proteins are used
as binders, natural color enhancers, emulsifiers, fat substitutes and
agents for salting meat.

The article presents the results of the study of organoleptic evalu-
ation, mineral and physicochemical composition of semi-smoked
sausage from plant-based meat substitute enriched with blood of
slaughtered animals. Soybeans and chickpeas were selected as plant
raw materials in a ratio of 70:30. According to the results of the
organoleptic evaluation, it was found that the addition of blood of
slaughtered animals into the recipe of investigational product in the
amount of 2%, improves the taste and color of the finished product.
In the course of the study it was proved that when 2% dry blood of
slaughtered animals was added to a semi-smoked sausage from plant-
based meat substitute, the amount of protein increased by 2.26%
compared with the control sample. Also, the increased fat content
in the investigational samples of semi-smoked sausage showed that
the blood of slaughtered animals can be used as a fat substitute.
Based on studies of the mineral composition of semi-smoked sausage
from plant-based meat substitutes, it has been proven that adding
2-6% blood of slaughtered animal increases the content of mineral
substances compared to the control sample. Studies have shown that
adding 2%, 4%, 6% blood of slaughtered animals to a semi-smoked
sausage from plant-based meat substitute increases the content of
essential and non-essential amino acids compared to the control
sample. It was found that in experimental samples with the addition
of 2%, 4%, 6% blood of slaughtered animals, the content of saturated
and polyunsaturated fatty acids increases compared with the control
sample. Thereby enriching and increasing the biological and nutri-
tional value of the finished product.

Keywords: semi-smoked sausage, meat substitute, blood of
slaughtered animals, physicochemical composition.
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The object of the study is the production technology of cooked
sausage with improved functional properties. The study addressed the
problem of ensuring the required set of functional properties of sau-
sage products, which is associated with the lack of knowledge about
the patterns of influence of the developed hydrolysate from secondary
meat raw materials and the addition of a phytocomponent.

The experimental results showed that the addition of 10% hydro-
lysate significantly increased the content of alkali-soluble proteins

and amino nitrogen, indicating improved protein digestibility and bio-
availability. The addition of 3% barberry enhanced antioxidant activity
(FRAP method) and stabilized color parameters (a, b) due to the presence
of anthocyanins and phenolic compounds. The combined use of hydroly-
sate and barberry revealed a compensatory effect: hydrolysate improved
digestibility but reduced product hardness, while barberry partially miti-
gated this effect by preserving elasticity and textural stability.

A distinctive feature of the study was the application of response
surface methodology and the desirability function, which made it
possible to determine the optimal conditions: 10% hydrolysate and 3%
barberry. These levels ensured increased protein and amino nitrogen
content, improved antioxidant activity, stabilized color, and accept-
able textural parameters. The obtained results are explained by the
destruction of collagen bonds during hydrolysis and the antioxidant
effect of barberry polyphenols.

The practical significance of the study lies in the fact that the pro-
posed ingredient combinations can be used not only in the technology
of cooked sausages to enhance nutritional value, color stability, and
shelf life, but also in feed production, where animal protein hydroly-
sates can increase protein digestibility and amino acid bioavailability.

Keywords: protein, hydrolysate, barberry, cooked sausages, de-
sirability function, response surface methodology, feed production,
antioxidant, bioavailability.
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This study’s object is extruded cereal slices with added phyto-
concentrates of wild plants (sea buckthorn and hawthorn). The task
addressed is to provide a stable crispy structure while maintaining
nutritional value and food safety.

A comprehensive physicochemical and mechanical assessment
was conducted for nine formulations containing buckwheat, wheat,
corn, millet, and rice, along with fruit components. Moisture content
(7.8-8.5%), acidity (2.5-2.9 °T), and ash content (1.2-1.9%) have been
determined. Instrumental texture analysis revealed that the highest
hardness (up to 460 g/mm) and breaking force (up to 3922 g) were
observed in samples containing corn and wheat, whereas buckwheat-
based slices exhibited the highest deformation (up to 9.3 mm), indi-
cating a softer and less brittle texture.

To quantify the contribution of formulation to texture, a regres-
sion model was built by using the partial least squares (PLS) method:
coefficient of determination R? = 0.69, adjusted R? = 0.64, p = 0.0056.
The key variables in the model were slice type (VIP = 0.913) and
breaking force (VIP = 0.777).

Principal component analysis (PCA) confirmed that corn- and
wheat-based samples correlate with crispness, whereas buckwheat
and hawthorn acted as softening agents. Fruit additives moderately
increased brittleness due to caramelization and acidity changes.

Process stability was confirmed using X and Moving R control
maps. The results are attributed to low residual moisture (< 9%),
porous structure, as well as balanced composition. The proposed
instrumental approach allows for prediction of textural outcomes in
new formulations and could be applied to devise functional snacks
and bread substitutes for dietary nutrition.



Keywords: cereal slices, phytoconcentrates, textural properties,

bioflavonoids, PLS regression, functional foods.
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The object of this study is wheat bread with the addition of
whole grain hemp flour. The principal issue related to using hemp
flour in bread baking is its high oil and dietary fiber content. The
inclusion of such raw materials in the recipe worsens the struc-
tural and mechanical properties of the dough and the quality of
the bread.

It was established that hemp flour is a valuable raw material for
increasing the nutritional value of wheat bread as it contains 22.3%
protein, 34.4% oil, and 16.5% fiber. It has been established that the
rational dosage of such raw materials in bread recipes is 5-10%. How-
ever, even this amount affects the quality of the dough and bread. The
content of raw gluten decreases by 2.8% and its quality deteriorates,
the color of the crust improves, the crumb darkens slightly, and notes
of walnut appear in the aroma.

The effectiveness of using sourdough of lactic acid bacteria
and enzymes a-amylase, lipase, cellulase, transglutaminase to im-
prove the bread quality and its nutritional and physiological value,
has been confirmed. In particular, the specific volume of bread in-
creased from 4.3 to 39.1%. Its freshness improved, as evidenced by
a decrease in crumbly texture, from 9.9 to 29.6%, and an increase
in water absorption capacity from 16.9 to 44.5%, depending on the
variant.

The results could be used in the technology of producing wheat-
hemp bread for health and preventive purposes with increased nutrition-
al and physiological value. The proposed technological solutions make it
possible to expand the range of such products for mass production.

Keywords: hemp flour, enzyme treatment, lactic acid bacteria,
bread quality.
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The object of this study is the nutritional and biological value of
whey subjected to nanofiltration treatment. The problem addressed is
the insufficient efficiency of traditional methods of whey processing
to increase its nutritional and biological value without losing useful
components.

The study found that the use of nanofiltration significantly affects
the consistency of whey, which becomes thicker and more viscous.
The taste and smell change from sour-milk to sweet, with pleasant
whey notes. Nanofiltration leads to an increased concentration of dry
matter, by 3.3 times; protein, by 3.8 times; and minerals, by 2 times.
Active acidity also increases, which indicates changes in acid-alkaline
balance. Analysis of the amino acid composition revealed an aver-
age increase in both essential (threonine +31.24%, leucine +31.13%,
methionine +24.12%, lysine +28.65%) and non-essential amino acids




(serine +69.08%, glycine +54.43%, alanine +67.36%, and aspartic

acid +21.46%). The amino acid score of most essential amino acids
exceeded 110% while the coefficient of variation decreased, indicating
a more balanced composition.

The increase in the biological value of whey to 60.4% indicates its
increased nutritional value and potential as a functional ingredient
in food products. The results obtained are explained by the selective
permeability of nanofiltration membranes. In particular, those that
retain protein substances and allow water and low-molecular compo-
nents to pass through.

The results have practical significance since the ability of nanofil-
tration to selectively separate substances enables effective processing
of whey, while preserving its nutritional and biological properties.

Keywords: whey, membrane technologies, nanofiltration, bio-
logical value, amino acids, waste-free technologies.
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The object of this study is three lactoferrin (LF) preparations used
as bioactive supplements. The problem of determining the fractional
composition of proteins in lactoferrin preparations was solved.

The molecular weights of proteins in LF preparations have been
determined by gel filtration on Sephadex G-25 and G-100. It was es-



tablished that all three preparations contain proteins which molecu-

lar weights, including LF, are in the range from 5000 to 100000 Da.
Low-molecular-weight (about 1000 Da) peptides were found in one
preparation, which constitute 9 + 3% of all protein impurities. Four
different electrophoretic systems in polyacrylamide gel (PAG) were
used to identify proteins in LF preparations. It was found that in order
to detect whey protein fractions in preparations it is advisable to com-
bine electrophoretic systems under native conditions with a disc elec-
trophoresis system in the presence of sodium dodecylsulfate (SDS).
Casein fractions can be detected by combining electrophoresis in
the presence of urea and disc electrophoresis with SDS. Quantitative
analysis of the relative content of impurity proteins was performed
by the densitometry of PAG plates after disc electrophoresis in the
presence of SDS. In the studied preparations (LF;, LF,, LF3), in ad-
dition to LF, -lactoglobulin (8-Lg), blood serum albumin (BSA), and
agi-casein (ag;-CN) were detected. The relative content of these frac-
tions from all proteins in the preparations is as follows: in LF; — -Lg
(3 £ 0.4%), as1-CN (< 1%), BSA (< 1%); in LF; - B-Lg (3 £ 0.3%), as;-
CN (1 £0.2%), BSA (1 = 0.3%) and in LF; - 8-Lg (3 £ 0.4%), as;-CN
(1 £ 0.2%), BSA (5 £+ 0.6%). All the studied LF preparations differ in
the content and ratio of protein fractions, which may indicate the need
to analyze the protein composition of each batch of the preparation.

Keywords: lactoferrin preparations, gel filtration, electrophore-
sis, protein fractions, whey proteins, caseins.

References

1. Kell, D. B., Heyden, E. L., Pretorius, E. (2020). The Biology of Lactofer-
rin, an Iron-Binding Protein That Can Help Defend Against Viruses
and Bacteria. Frontiers in Immunology, 11. https://doi.org/10.3389/
fimmu.2020.01221

2. Cutone, A., Rosa, L., Ianiro, G., Lepanto, M. S., Bonaccorsi di Pat-
ti, M. C., Valenti, P., Musci, G. (2020). Lactoferrin’s Anti-Cancer Prop-
erties: Safety, Selectivity, and Wide Range of Action. Biomolecules,
10 (3), 456. https://doi.org/10.3390/biom10030456

3. Min, Q.-Q., Qin, L.-Q., Sun, Z.-Z., Zuo, W.-T., Zhao, L., Xu, J.-Y. (2018).
Effects of Metformin Combined with Lactoferrin on Lipid Accumu-
lation and Metabolism in Mice Fed with High-Fat Diet. Nutrients,
10 (11), 1628. https://doi.org/10.3390/nu10111628

4. Superti, F. (2020). Lactoferrin from Bovine Milk: A Protective Com-
panion for Life. Nutrients, 12 (9), 2562. https://doi.org/10.3390/
nul2092562

5. Duran, A,, Kahve, H. I. (2017). The use of lactoferrin in food industry.
Academic Journal of Science, 07 (02), 89-94. Available at: https://
universitypublications.net/ajs/0702/html/DE6C406.xml

6. Slyvka, I., Tsisaryk, O., Musii, L., Kushnir, I., Koziorowski, M., Kozi-
orowska, A. (2022). Identification and Investigation of properties of
strains Enterococcus spp. Isolated from artisanal Carpathian cheese.
Biocatalysisand Agricultural Biotechnology,39,102259. https://doi.org/
10.1016/j.bcab.2021.102259

7. Tsizh, B., Skulska, I., Tsisaryk, O., Slyvka, N., Musiy, L., Slyvka, L.
(2024). Characteristics of the course of proteolytic processes in
brynza with reduced common salt content. Zywnosc Nauka Techno-
logia Jakosc/Food Science Technology Quality, 31 (4), 23-44. https://
doi.org/10.15193/zntj/2024/141/519

8. Fox, P. F.,, Uniacke-Lowe, T., McSweeney, P. L. H., O’'Mahony, J. A.
(2015). Dairy Chemistry and Biochemistry. Springer International
Publishing. https://doi.org/10.1007/978-3-319-14892-2

9. Krolitzki, E., Schwaminger, S. P., Pagel, M., Ostertag, F., Hin-
richs, J., Berensmeier, S. (2022). Current practices with commercial

scale bovine lactoferrin production and alternative approaches.
International Dairy Journal, 126, 105263. https://doi.org/10.1016/
jidairyj.2021.105263

10. Wakabayashi, H., Yamauchi, K., Abe, F. (2018). Quality control of com-
mercial bovine lactoferrin. BioMetals, 31 (3), 313-319. https://doi.org/
10.1007/s10534-018-0098-2

11. Yukalo, V. H. (2021). Biolohichna aktyvnist proteiniv i peptydiv
moloka. Ternopil: Vyd-vo TNTU imeni Ivana Puliuia, 372. Available
at: https://elartu.tntu.edu.ua/handle/lib/36801

12. Laemmli, U. K. (1970). Cleavage of Structural Proteins during the As-
sembly of the Head of Bacteriophage T4. Nature, 227 (5259), 680-685.
https://doi.org/10.1038/227680a0

13. Perraudin, J.-P., Valck, L. D. (2020). Lactoferrin Production from
Bovine Milk or Cheese Whey. Journal of Engineering and Ap-
plied Sciences Technology, 2 (1), 1-9. https://doi.org/10.47363/
jeast/2020(2)103

14. Deeth, H. C., Bansal, N. (Eds.) (2019). Whey Proteins: From Milk to
Medicine. Academic Press. https://doi.org/10.1016/c2016-0-02581-0

15. Sharma, N., Sharma, R., Rajput, Y. S., Mann, B., Singh, R., Gandhi, K.
(2021). Separation methods for milk proteins on polyacrylamide gel
electrophoresis: Critical analysis and options for better resolution.
International Dairy Journal, 114, 104920. https://doi.org/10.1016/
jidairyj.2020.104920

16. Yukalo, V., Datsyshyn, K., Krupa, O., Storozh, L. (2024). Adaptation of
Stadier’s apparatus for electrophoresis of main milk proteins. Eastern-
European Journal of Enterprise Technologies, 1 (11 (127)), 73-80.
https://doi.org/10.15587/1729-4061.2024.296753

17. Yukalo, V., Datsyshyn, K., Storozh, L. (2019). Electrophoretic system
for express analysis of whey protein fractions. Eastern-European
Journal of Enterprise Technologies, 2 (11 (98)), 37-44. https://
doi.org/10.15587/1729-4061.2019.160186

18. Tarapata, J., Maciejczyk, M., Zulewska, J. (2022). Microfiltration of
buttermilk: Partitioning of proteins and modelling using a resistance-
in-series model. International Dairy Journal, 134, 105445. https://doi.
0rg/10.1016/.idairyj.2022.105445

19. Kukhtyn, M., Kremenchuk, I., Horiuk, Y., Salata, V., Kochetova, H.,
Kladnytska, L. et al. (2025). Development and evaluation of technol-
ogy for preserving hard cheese with staphylococcal bacteriophage.
Scifood, 19, 208-223. https://doi.org/10.5219/scifood.16

20. Kukhtyn, M., Arutiunian, D., Pokotylo, O., Kravcheniuk, K., Salata, V.,
Horiuk, Y. et al. (2024). Microbiological characteristics of hard cheese
with flax seeds. Potravinarstvo Slovak Journal of Food Sciences,
18, 281-296. https://doi.org/10.5219/1956

DOI: 10.15587/1729-4061.2025.338568

DEVELOPMENT OF A PRODUCTION TECHNOLOGY
FOR FUNCTIONAL BEVERAGES BASED ON WHEY
ENRICHED WITH NATURAL JUICES FROM PLANT-
BASED RAW MATERIALS (p. 86-93)

Nazilya Akhundova
Azerbaijan State University of Economics (UNEC), Baku, Azerbaijan
ORCID: https://orcid.org/0000-0001-9769-2741

Aynur Babashli
Azerbaijan State University of Economics (UNEC), Baku, Azerbaijan
ORCID: https://orcid.org/0000-0002-1694-8504

Due to environmental concerns, increasing attention is given to
whey as a valuable secondary raw material. Modern research con-
firms its high nutritional and biological value due to its content of lac-




tose, proteins, and minerals. The object of this study is the production

of functional beverages based on whey enriched with natural juices
from apples, sea buckthorn, and pears grown in the northern regions
of Azerbaijan. The problem to be solved is the creation of a zero-waste
processing technology that transforms whey into a functional product
with enhanced organoleptic and nutritional properties. The develop-
ment of such technologies contributes to the rational use of resources
and the reduction of negative environmental impacts.

In the course of the study, the organoleptic and physicochemical
properties of both the control whey sample and the experimental
samples with added juices were examined. It was found that the
addition of plant-based components enhances the taste, aroma, and
appearance of the beverage, while also increasing its nutritional
value. The article presents the formulation and technological scheme
for producing beverages with improved organoleptic properties and
storage stability. Physicochemical analysis confirms that the devel-
oped beverages meet GOST R 56543-2015and monitoring changes
in acidity, dry matter, and sugars over a 5-day storage period in
fridge (0...46°C) demonstrates satisfactory product stability. Thus,
the proposed technology for processing whey into functional bever-
ages not only contributes to the expansion of the range of high value-
added products but also addresses environmental issues related to the
disposal of dairy waste. All of the above makes it possible to assert the
necessity of implementing this technology in industrial production.

Keywords: milk whey, dairy waste, functional beverages, waste
disposal, environmental problems.
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The object of the study is the process of forming the quality charac-
teristics of emulsion sauces-dressings for the HoReCa system, enriched
with prebiotic additives. The problem of rationalizing the stability
and improving the organoleptic profile of model emulsion systems
for sauces-dressings containing valuable hemp oil, prone to oxidation
due to the content of w-3 polyunsaturated fatty acids, is considered.
The concentration of prebiotic additives in the model emulsion system
of the sauce-dressing is justified (inulin - 3.5%, oligofructose — 4.0%).
It was established that the combined use of these additives not only
stabilizes the consistency of the product, but also significantly reduces
bitterness (by 44%) and increases the creaminess of the texture (by 21%)
compared to the control sample. This phenomenon is due to the com-
plex effect of prebiotic additives, which exhibit both stabilizing and an-
tioxidant activity. The mechanism of action consists in modulating the
rheological properties of the system by changing the interfacial tension
and forming additional water-binding complexes. In parallel, selective
binding of free radicals is observed at the interface of the oil and water
phases, which inhibits the processes of lipid oxidation. Such structural
changes lead to increased stability of the emulsion and improvement
of its textural characteristics. A feature of the obtained results is an
integrated approach that combines improved sensory qualities with
increased stability of the finished product. Economic calculations con-
firm that the increase in the cost of the sauce-dressing of the proposed
composition by 21% is compensated by the possibility of premium
pricing and reduced logistics costs for sales. Practical application of the
results allows developing health dressings with improved consumer
qualities, adapted to the requirements of the modern catering market.

Keywords: sauces-dressings, prebiotic additives, inulin, oligo-
fructose, rheological characteristics, sensory profile.
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IMIABUINEHHA EPEKTHBHOCTI BUITAPHHX YCTAHOBOK AJI1 BUPOBHUIITBA 3IYIIIEHOI'O MOJIOKA
IIJIAXOM 3ACTOCYBAHHS PIINHHO-ITAPOBHUX CTPYMUHHUX AITAPATIB (c. 6-14)

C. O. Illapamnos, C. O. €BTymieHko, A. P. Bep6unbkuii, M. C. CkugaHeHko, C. O. X0BaHCHKHIT

O6’eKTOM JI0CITi/PKeHHs Oy/la BUTIapHA YCTaHOBKA /Il BUPOOHUIITBA 3TYILEHOT0 MOJIOKa. BupinryBasach mpo6ieMa HU3bKOi e(heKTUBHOCTI BU-
TTAPHUX YCTAHOBOK /IS BUPOOHUIITBA 3rYIIEHOr0 MOJIOKA IIITXOM 3aMiHH ITapOCTPYMUHHUX €KeKTOPiB Ha MIPHHIIUIIOBO HOBI IBO(A3Hi CTPYMUHHI
arapary, SIKUMH € PiJUHHO-TIapOBi CTPYMUHHI arapaty. BoHM IIpaifo0Th 32 NPYUHIMIIOM CTPYMUHHOI TEPMOKOMIIPECIT, 1110 /1a€ 3MOTy 3HU3UTH
CTOYKMBaHHS KOTEJILHOI ITapH, ika BUKOPUCTOBYEThCS B ITAPOCTPYMUHHUX €KEKTOPax y AKOCTi pOOOYOro CTpyMeHs aKTHBHOTO MOTOKY. B pifirHHO-
TTAPOBUX CTPYMUHHMX araparax KoTeJbHa ITapa BUKOPUCTOBYETHCS JIMIIE TS MiirpiBaHHs poOO0YOl PiIHN aKTUBHOTO TOTOKY B TETUIOOOMiHHU-
Ky-TiziirpiBadi. 3aBAsKY IIbOMY BJJA€ThCs 3MEHIIUTH i CIIOKMBaHHA Y 2,95 pasu Ta ofieprkaTy eKOHOMIUHUI eekT, AKuil B cepe/JHbOMY CTAHOBUTH
1337y. 0. HacTyIHOO IIepeBarolo piiIHHO-IIAPOBMX CTPYMUHHUX allapartiB € Te, 10 TeHepaliist po60dol Iapy Bi/j0yBaeThCsI B HA/[3BYKOBIl YacTHHI
COIUTa aKTUBHOTO TIOTOKY. B pe3y/bTaTi Iboro MOYKHA 30LIBIINTHI CTYIIHB ITi/{BUIIEHHS THUCKY ITACHUBHOTO ITOTOKY i BiZIMOBUTHCS BiJj 6araTocTy-
TIEHEeBOT0 HOro CTUCHEHHS, SIK 1ie pealisyeThCsl B IAPOCTPYMUHHUX eKeKTopax. Lle 07aTKoBo miiBuiye eeKTHBHICTb YCTAHOBOK Ha 6a3i TaKMX
arperaTiB Ha 25-30 % MOPiBHAHO 3 IAPOCTPYMUHHUMU €KEKTOPaMHU. I, ToI0BHe, 3aCTOCYBaHHs PiIMHHO-IIAPOBUX CTPyMUHHUX aIlapariB Ja€ 3MOry
CIPOCTUTU KOHCTPYKIi}0 BUITAPHOI YCTAHOBKHU 1 IIEPEHTH BiJ, ABOKOPITYCHOI IO OZIHOKOPITyCHOI cxeMu. 1le ae 3MOry 3HU3UTH BapTiCTb OAMHMUIL
TIPOZYKTY B CEpeIHbOMY Ha 450 y. 0./T. BUKOHAHO TepMOIMHAMIYHMIA, eKCepreTYHUI Ta TEPMOSKOHOMIYHMI aHaIi3K. B pe3ysbTati MpoBeiecHOro
JIOCTi/IKEeHHs 6yJ10 3’sICOBAHO, 1[0 MOZIEPHi3allist BUTTAPHUX YCTaHOBOK JIJIst BUPOOHMIITBA 3TYIIEHOTO MOJIOKA IIJIIXOM 3aCTOCYBaHHS PiIMHHO-TIapo-
BHX CTPYMUHHUX aIlapartiB /Ja€ 3MOTY MiIBUIIATY e(heKTUBHICTh TAKMX CUCTEM B CEPEIHHOMY Y 2,1 pasu.

KUIro4oBi c10Ba: BUNapHa yCTaHOBKA, PIZIMHHO-ITAPOBUI CTPYMUHHHUI arlapar, 3ryljeHe MOJIOKO, peKoMITpecis, e(eKTHBHICTb, TepPMOEKOHO-
MiKa.
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IHTETPOBAHE PIIIEHHS: KACKATHA ®IIOITU3ALIIIHA CYIIIAPKA I CYINIHHS JUIS IIPOAYKTIB HOBOT'O
TIOKOJIIHHA (c. 15-24)

A. M. 3aropyibko, I. B. BoporeHko, JI. B. Bans-IIprmiunko, A. I. MapusiH, 1. I. Boxugait, M. M. CMuuk, E. B. 16aeB,
H. B. TurarepeHKo

OG6’eKTOM JOCIIPKEHHST € TIPOLieC CYIIHHS CHPOBUHU ((hpyKTOBOI, 3epHOBOI, 3MillIaHOI, MOJIOYHOI Ta POCIMHHO-)KUPOBOI) Y BIOCKOHAJIEHI
MaKeTHiil KOHCTPYKIIii KacKaiHOI (UIF0iiN3aIiifiHOl CyIIapKu, TIOPiBHSHO 3 6a30BO0 (KOHTPOJILHOK) MOJIE/UTI0 6e3 eJleMeHTiB [1e/IbThe Ta IITiBKO-
NoAiGHUX eJleKTpoHarpiBauiB. OCHOBHa Ipo6sieMa IoJisirae y 3abe3redeHHi cTabibHOl GuIoifu3aniii, pecypcoolajHOCTi Ta 30epeskeHHi SKiCHUX
XapaKTePUCTUK CUPOBUHH IIiJ Yac CyIIiHHSA. 3allpOIIOHOBAHA KOHCTPYKIIis BK/IFOYA€ ABTOHOMHI BEHTWJIATOPHI CUCTEMH, KaHaIA PELUPKYJIALT
TETIOro MOBITPs, IiirpiB moBitpsi 0 75°C i 30HOBaHUII TeMITEPaTYPHHIT pexuM: cekiiii A; (68...75°C), A, (58...65°C) Ta Aj (48...55°C) 3 Tepmo-
peryJsnieto 3a gornomMororo IlesbTee-esieMeHTiB. CHPOBHHA PYXaeThCs IPaBiTALiiHO Yyepe3 MOXWIi KaHaIY, 3a6e311edyiouy IT0C/IJOBHE CYLIiHHS 3
KOHTPOJIEM BOJIOTOCTI Ta MIBUAKOCTI MOBITPst (2,3...2,6 M/C), 1110 HiATpUMYe eheKTUBHY (IFOiH3aIIito.

ExcrieprMeHTaIbHI 1OCTiiKEHHS /171 SI0JIYK, BiBCSIHUX IUIACTIBIIIB, MIOCJTIB Ta JIAKTO3HOI CyMillli ITOKa3aJIH, 10 TEXHOJIOTIs 3a6e3Iedye CKopo-
YeHHsI TPUBAJIOCTI CyIIiHHSA (Biff 22 710 60 XB) TpH 36€peXKeHHI TOKMBHUX PEYOBHH i OfHOPIZIHOCTI BOIOTOCTi (CTaHAapTHE BifXruIeHH: /0 0,9...1,6%).
Penypkysisittist oBiTpst (35...42%) i aBTOHOMHMIA KOHTPOJIb TTApaMeTPiB ITPOLIeCy Mi/IBUILYIOTH PECypCOOIaIHICT 6e3 BTPATH SKOCTi.

OTpuMaHi pe3y/IbTaTH MiZITBEP/PKYIOTh YHIBepPCAIbHICTh BIOCKOHAICHOI KacKa/[HOT (UI0iAN3aiiiHOT CyLIIapKy IS PeCypCOOIaIHOTO CYLTiHHS
Xap4oBOI CHUPOBHHH Pi3HOTO THUILY 3 OIITUMi30BaHUM TEMIIEPATYPHUM PEXKIMOM i aBTOMAaTH30BaHUM KOHTPOJIEM ITporiecy. Po3po6ieHa TeXHOIOTist
MOo)ke OYTH BIIPOB3/KEHA y Xap4yoBy ITPOMUCIIOBICTb /IJIsi BUPOOHUIITBA SIKICHUX CYIIEHUX IPOJYKTIB i3 36epe)keHHsIM (DYHKI[iOHAbHUX BJIACTH-
BOCTeM.

KurrouoBi ci1oBa: kackajHa cyuapka, (iroiansarisi, Hu3bKoTeMIlepaTypHUi eJleKTpoHarpiBay, ejieMeHT I1esIbThbe, aJallTUBHUI KOHTPOJIB, TI0-

XiJTA KaHAJIN.
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OIIIHKA ITOKA3HUKIB AKOCTI TA CKJIAZTY HAIIBKOITYEHOT KOBBACH 3 POCJIMHHOTI'O 3SAMIHHHKA
M’SICA, 3BATAYEHOI KPOB’IO 3ABUTUX TBAPUH (p. 25-37)

Aibala Taspoltaeva, Zhazira Zheleuova, Elmira Kanseitova, Viktoriia Yevlash

OG6’eKTOM JOCJIi/PKEHHS € HaIliBKOITYeHa KoBOaca 3 POCJMHHOIO 3aMiHHHMKA M’sica, 30arayeHa KpoB'I0 3a0UTHUX TBApUH y Pi3HUX
TPOMOPLisX.




[Tpo6ema, siKy HeOOXiZJHO BUPIIINUTH, TTOJISITAE B TOMY, 1[0 KPOB CLJIbCHKOTOCIIOAAPCHKUX TBAPUH, OyAy4IH IIIHHUM [PKEpesIoM Gika, BU-
KH/IAEThCSI TOHHAMM $IK Bi/IXOZIU, i ITOCHJTIOETHCSI BUHUKAIOUMMU CepHO3HUMH ITpo6IeMaMu 3a0pyJHEHHsI HABKOJIMIITHBOTO CepPeAOBHIIA. AJle
B 6araTboxX KpaiHax OLIBIIICTH GiNKiB KpOBi BUKOPUCTOBYIOTHCS SIK CHOJIYYHi PEYOBUHH, HATYpasIbHI MiZICHJIIOBAYi KOJIBOPY, €My/JIbraTopH,
3aMiHHUKU JKUPY Ta areHTH JJIs1 3aCOJII0BaHHS M sica.

VY craTTi mpeAcTaBieHi pe3yJabTaTH AOCJIPKEHHS OpPraHOJIENITUYHOI OLiHKM, MiHepasbHOTO Ta (hi3uKo-XiMi4HOTO CKJIaZy HamiB-
KOITYeHOI KOBGACH 3 POCIMHHOIO 3aMiHHHMKa M’sica, 36araueHol KpoB'i0 3a6HUTHX TBapUH. SIK POCIMHHY CHPOBUHY Oysu oOpaHi col Ta
HYT y criBBifHOmeHH] 70:30. 3a pe3ybTaTaMy OpraHOJIEIITHYHOI OIiHKK OYyJI0 BCTAHOBJIEHO, 1[0 [JOZAABAaHHS KPOBi 3a0UTHX TBAPHUH /0
peLenTypu AOCTiKyBaHOT'O MPOAYKTY B KiTbKOCTI 2% ITOKpAIye CMaK Ta KOJIip TOTOBOTO MPOAYKTY. Y IpoIieci JocikeHHs 6ys10 10-
BEZICHO, 1110 ITPU 0/jaBaHHi 2% Cyx0i KpoBi 3a6MTHX TBapUH JI0 HaIliBKOITYEeHOI KOBOACH 3 POCJMHHOTO 3aMiHHMKA M’sica KiJIbKicTh Ginka
306iJIBIIyeTHCS HA 2,26% TIOPiBHAHO 3 KOHTPOJBHHUM 3pa3koM. TakoXX MiZBUINEHUI BMICT XHUPY B AOCHIJHUX 3pa3Kax HaIiBKOITYEHOI
KoBOacH I0Ka3aB, 110 KPOB 3a6UTUX TBAPHUH MOXKe OyTH BUKOPHUCTaHa K 3aMiHHUK kUpy. Ha ocHOBI JjociikeHb MiHepasbHOTO CKIay
HaIIiBKOITY€HOI KOBOACH 3 POCIMHHUX 3aMiHHUKIB M’sica ZIOBEZCHO, 10 J0AaBaHHS 2—-6% KPOBi 3a0MTHUX TBApUH 30iJbIIye BMicT MiHe-
pajJbHUX PEYOBUH MOPIiBHSHO 3 KOHTPOJIBHHUM 3pa3KoM. JlocaiykeHHs ToKa3aay, o fojaBaHHs 2%, 4%, 6% KpoBi 3a6UTUX TBapUH [0
HaIliBKOITYeHOI KOBOACH 3 POCJIMHHOIO 3aMiHHUKA Mysica 361JIblllye BMICT He3aMiHHMX Ta 3aMiHHUX aMiHOKMCJIOT IIOPiBHSIHO 3 KOHTp-
OJIBHUM 3pa3KoM. Bysio BUSIBJIEHO, 1[0 B IOCTiAHUX 3pa3Kax 3 0JaBaHHAM 2%, 4%, 6% KPOBi 3a0UTUX TBAPUH BMiCT HACMYEHUX Ta TIOJi-
HEHACUYEHUX XUPHHUX KUCJIOT 301/IbIIYETHCS MTOPIBHSHO 3 KOHTPOJIBHUM 3pa3KoM. TUM caMUM 30aradyroqu Ta MifiBUILLYI0YH Giosoriuny
Ta XapyoBy LiHHICTb TOTOBOTO IIPOAYKTY.

KorrouoBi cyioBa: HamiBKoOITIeHa KOBOAca, 3aMiHHUK M'sica, KPOB 3a0UTHX TBApUH, (Qi3UKO-XiMIUHMI CKIIaz,
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ONTUMI3BAIIA PEIIENITYPU BAPEHOI KOBBACU ®YHKIIIOHAJIbHOTO ITPU3HAYEHHH (c. 38-48)

Madinat Kaldarbekova, Yasin Uzakov, Arsen Tortay, Aliya Yessengaziyeva, Madina Kozhakhiyeva

OG6’eKTOM [IOCITI/[PKEHHSI € TEXHOJIOTisI BUPOOHUIITBA BapeHOI KOBOACH 3 IOKPAIIEHUMHU (PYHKIIOHATBHUMH BJIACTHUBOCTIMHU. Jlo-
cifpKyBasacs mpobseMa 3abe3leveHHs] 3aZaHOTO KOMILIEKCY (PYHKI[iOHAaJbHUX XapaKTepUCTUK KOBOACHMX BUPOOIB, MOB’s3aHa 3
Bi/ICYTHICTIO 3HaHb IIPO 3aKOHOMiPHOCTi BIUIMBY pO3pOGJIEHOrO rifiposizary 3 mo6iuHOI M’SICHOI CUPOBUHU Ta A0/aBaHHS (iTOKOMIIO-
HEHTAa.

VY pesysbTaTi eKCIepUMEHTAJIbHUX JOC/IIPKeHb BCTAHOBJIEHO, 110 BHeceHHs 10% ripposizary mifBuilye BMICT JIy)XHOPO3UMHHUX
6i1KiB i aMiHHOTO a30Ty, IO CBiAYNTH ITPO MOJIIMIIEHHS ITepeTPaBIOBAHOCTI Ta GiogocTymHOCTi 6isnka. [JogaBaHHS 3% Gapbapucy miz-
BUIIyBaJIO aHTUOKCUAAHTHY aKTUBHICTh 3a MeTooM FRAP i crabinizyBaso komipHi moka3Huk# (a, b) 3aB[sKu HAasBHOCTI aHTOIiaHiB
i penonmpHUX crosyk. CriibHe BUKOPUCTAHHS rifiposizary Ta 6apbapucy BUSBUJIO KOMIIEHCATOPHHUI e(eKT: Tijposi3aT IOoKpallyBaB
3aCBOIOBAHICTh, ajJieé 3HIDKYBAaB TBEPZICTh IMPOAYKTY, TOAI K Gap6apuc 4aCTKOBO HiBEJIOBAB Ijeli BIUIMB, 30epirarodu eIacTUYHICTh i
TEKCTYPHY CTilMKiCTb.

BigmiHHOIO 0COGIMBICTIO JOCITIKEHHS CTAJIO 3aCTOCYBaHHS METO/Y ITOBEPXHI BiAIryKy Ta (yHKIi1 desirability, o 03B0MII0 BUBHAYUTH
onTUMaIbHiI yMOBHU: 10% rifiposizaty Ta 3% Gap6apucy. Li piBHi 3a6e3nedyBasy MiZBUIIEHHS BMICTy 6ijka I aMiHHOTO a30Ty, 3pOCTaHHS
AQHTHOKCHJIAHTHOI aKTUBHOCTI, cTabitizalito 3a6apBieHHs Ta IPUMHATHI MOKa3HUKH TeKCTYpU. OTPpUMaHi pe3y/IbTaTH MOSICHIOIThCS PyHHY-
BAaHHSAM KOJIAT€HOBHX 3B’SI3KiB i/l 4ac TiZiposTisy Ta aHTUOKCHUAAHTHOIO Jiiefo mostieHos1iB 6apbapucy.

[TpakTHYHA IiHHICT POOGOTHU TIOJIATAE Y 3aIPONIOHYBAHHI KOMOiHaNi{ iHrpeieHTiB, TKy MOXXHA BUKOPUCTOBYBATH He JIMILIE y TeX-
HoJIOTi{ BapeHMX KOBOAC /IS Ii/IBUILIEHHS TXHbOI Xap4yoBOi IiHHOCTI, cTabiIbHOCTI KOJIBOPY Ta IIOJIOBXKEHHS TepMiHy 30epiranus, a it y
KOPMOBUPOOHUIITBI, ie Ti/[poJIi3aTy TBAPUHHOTO MTOXO/KEeHHS 3/JaTHI MiJBUIIYBAaTH 3aCBOIOBAHICTh IIPOTEIHY Ta 61070TiYHY JOCTYIIHICTD
AMiHOKMCJIOT.

Kurrouogi coBa: rifposizar, 6inku, 6apbapuc, BapeHi KoB6acH, METOZ MTOBEPXHi BiZITYKy, aHTHOKCU/JAHT, 3aCBOIOBAHICTb.

DOI: 10.15587/1729-4061.2025.340390
PO3POBJIEHHA EKCTPY3IMHUX 3EPHOBUX CJIAMCIB I3 ®ITOKOHIITEHTPATAMU (c. 49-59)

Assel Izembayeva, Zilikha Moldakulova, Togzhan Akhlan, Dinara Tlevlessova, Kasymkhan Koylanov, Galiya Iskakova,
Asemkul Abdreeva, Makpal Baigaiypkyzy

OG6’eKTOM JIOCTI/PKEHHsI € eKCTpPy3iifHi 3epHOBi ciaficu 3 oflaBaHHAM (DiTOKOHI[EHTPATiB AUKOPOCIUX POCIUH (0OJIMUXN Ta TJIOAY).
¥V mexxax poboTy po3p’sidyBasiacs mpobsieMa 3abe3rneueHHsI CTabiIbHOI XPYCTKOI CTPYKTYpU 3a 30epeKeHHs ITOXKMBHOI IiHHOCTI Ta 6e3-
reqHocTi. [IpoBeZieHo KOMITJIEKCHY (Di3MKO-XiMiuHy Ta MeXaHiuHy OILiHKYy ZIeB’ITH PELeNTyp, 0 BKJII0YAIN I'PEUKy, IIEHUI[I0, KyKypYZA3Y,
TIPOCO i pUC, a TAKOXK (PPYKTOBi KOMIIOHEHTH. B3HaueHO 3HaueHHst BostorocTi (7,8-8,5%), kucaoTHocTi (2,5-2,9°T) ta 3os1bHOCTi (1,2-1,9%).
IHCTpyMeHTaIbHA TEKCTYPOMETPis IToKa3asa, 110 Hal6iIbITy )KOPCTKICTh (10 460 r/MM) Ta 3ycHyuTs pyHHYBaHHS (10 3922 I') IeMOHCTPYIOTh
CJIaficH 3 KyKypyZA3H Ta IIIEHUI, TOAi SIK IpevaHi 3pa3ky Maju Hailbinbiy gedopmarito (2o 9,3 MM), 110 CBiYUTh ITPO M’SIKIllly, MEHII
KPUXKY CTPYKTYDY.



JIst KiZbKICHOT OLIHKM BHECKY CKJIaJly B TEKCTYpPHi BJIACTHBOCTI ITOGYOBAaHO perpeciiiHy Mojejb MeTOAOM YacTKOBUX HAaWMEHIINX
kBazipatiB (PLS): xoedinieHT gerepminanii R2 = 0,69, Adj. R2 = 0,64, p = 0,0056. Ki1touoBUMM 3MiHHUMU MOJIEJTi BUCTYITAJIA TUII CIafCy
(VIP = 0,913) i 3ycwwnst pyfinyBanHsi (VIP = 0,777). Metog rosoBHux KoMmioHeHT (PCA) miaTBep/ANB, 110 KOMIIOHEHTH Ha OCHOBI KyKypyA3U
Ta MIIEHUI]i KOPEJIIOIOTh i3 XPYCTKICTIO, TOAI SIK Tpeuka U IVIifl Aif0Th SIK ITOM SKIIyBa/IbHI areHTH. PPyKTOBi 106aBKU IIOMiPHO IiICHUTIOBAIN
KPHXKICTb 3a PaXyHOK KapaMeJIi3allii Ta 3MiHM KUCJIOTHOCTI.

CTabisbHICTh Tpollecy MiATBEP/PKEHO KOHTPOJbHUMH KapTamMu X Ta Moving R. OTpumani pe3y/nbTaTH MOSCHIOIOTHCA HU3BKOIO 3a-
JIMIIKOBOIO BOJIOTiCTIO (< 9%), IIOPUCTOI0 CTPYKTYPOIO Ta 30aJJaHCOBAHUM CKJIaZIOM. 3aIIpOIIOHOBAHUI iHCTpyMEeHTAIbHUI MiJXif Ja€ 3MOTy
TIPOrHO3YBAaTH TEKCTYPy HOBUX PELENTYp i MOXke OyTH BUKOPUCTAHUH iff yac po3pobsieHHsT (YHKIIIOHATBHUX CHEKIiB i X1i603aMiHHUKIB y
JIETUYHOMY XapuyBaHHI.

KorrouoBi ciroBa: 3epHOBI ciraiicy, iTOKOHI[EHTpaTH, TeKCTYPHI BaacTUBOCTI, 6iodaBoHOIAM, PLS-perpecis, dyHKIioHaIBHI Ipo-
JIYKTU.
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BU3HAYEHHS BILIMBY 3ACTOCYBAHHS EH3UMIB TA 3AKBACKU MOJIOYHOKHCJINX BAKTEPIHM HA
AKICTbh IINIEHNYHO-KOHOIIJISTHOT'O XJITBA (c. 60-70)

C. M. I'yaeko, O. B. Haymenxko, I. A. T'erbMaH, JI. M. Xomiuaxk, I. B. JIyk sH4yK, M. B. Biibko, A. B. BoGep, O. B. 3aBajicbKa,
H. O. Amyk, C. O. JIameHKo

OG6’eKTOM JI0CITi/KeHHs OyB MIIEHUYHUI XTi6 3 0/jaBaHHAM OOpOIIHA KOHOIUISHOTO I[LTbHO3epHOBOr0. OCHOBHOIO ITPOGIEMOI0 BUKO-
pHUCTaHHS KOHOIUISTHOTO GOPOIIHA y XTi60IeYeHHI € BUCOKHUI BMICT 0J1ii Ta Xap4OBUX BOJIOKOH. BKJIFOUEHHST TaKOI CHPOBUHHU JI0 PELIENITYpH
TIOTipIIlye CTPYKTYPHO-MeXaHi{uHi BJIACTUBOCTI TicTa Ta SKicTh XJ1i0a.

BcTaHOBJIEHO, 1[0 GOPOIIHO KOHOIUISHE € I[iHHOI0 CPOBHUHOIO Il 361/IbIIEHHST XapyoBOi I[iHHOCT] MIIEHUYHOTO XJ1i6a, TaK sIK MiCTUTD
22,3% 6inkiB, 34,4% onii Ta 16,5% KJIITKOBUHH. BCTaHOBJIEHO, 10 pallioHaJIbHE [J03yBaHHS TakKol CMPOBHUHHU /IO PELIENTypH XJIi6a CTaHo-
BUTB 5-10%. O7iHaK HaBiTh TaKa KiJbKICTh BIUIMBAE HA SKICTH TicTa Ta xii6a. Ha 2,8% 3MEHIIyeThCS KiTBKICTh CHPOI KJIEHKOBUHM Ta IOTip-
LIyeThes 11 SIKiCTh, TOKPAILLYETHCS. KOTIp CKOPUHKH, M SIKYIIKA /IeI0 TEMHI€E, a B apoMarti 3’ sIBJISIOThCSI HOTKH BOJIOCHKOTO ropixa. JloBefieHo
e(heKTUBHICTh BUKOPUCTAHHS 3aKBACKM MOJIOYHOKHCIUX OakTepiil Ta eH3UMIB o-amijiasy, JIilla3y, LeII0JIa3u Ta TPAHCIVIFOTAMiHA3M ISt
TTOKPAIeHHST STKOCTi TAKOTO XJ1i6a, f1oro Xap4oBoi Ta (iziosorivyHoi 1iHHOCTI. 30Kpema, MUTOMUIT 00°eM XxJTi6a BUpic Bix 4,3 10 39,1%. Ilokpa-
LIMIIacst OTo CBDKICTS, IO TiATBEPPKYETHCS 3HIDKEHHSIM KPUXKYBATOCTi Bif 9,9 710 29,6% Ta 36iIbILIEHHSIM BOJOIIOIIMHAIBHOI 3JaTHOCTI BiJ
16,9 1o 44,5%, B 3aJI€XKHOCTI Bifi BapiaHTY.

Pe3ysibTaTi MOXKYTh OyTH BUKOPUCTAaHi y TEXHOJIOTIT BUPOOHUIITBA MMIIEHUYHO-KOHOILISTHOTO XJ1i6a 037[0pOBYOr0-IIpodiIakTUIHOTO IIPU-
3Ha4YeHHd 3 MiJIBUILEHOI0 Xap4yoBOIO Ta (i3ios0riuHo0 1iHHICTIO. 3aIPONIOHOBAHI TEXHOJIOTIUHI pillleHHs J03BOJIAIOTh PO3IIMPUTH aCOPTH-
MEHT TaKoi MPOAYKIIii /11 MacOBO BUPOOHUIITBA.

KUrrouoBi coBa: KOHOIUIsTHE GOPOIIHO, eH3UMHA 06p00Ka, MOJIOYHOKHUCIi 6aKTepil, SKiCTh XJ1iba.

DOI: 10.15587/1729-4061.2025.339914
BU3HAYEHHS BIUIMBY HAHO®UIBTPAIIL HA IIO)KWBHY TA BIOJIOTTYHY IIHHICTHh MOJIOYHOT
CHUPOBATKH (c. 71-78)

I. O. Ilypwurin, 0. B. Hazapenko, T. II. CuaeHnko, H. B. Bojirosa, €. B. [leMugoBa

OG’eKTOM JIOCJIiJPKEHHSI € ITO)KMBHA Ta 6ioJoriyHa IiHHICTH MOJIOYHOI CMPOBATKH, IO MiAJla€Thcst HaHOMIAbTpaliliHiil 06po0bii.
TIpo6ema mossirasa y HeIoCTaTHiN e(eKTUBHOCTI TPaANIifHUX CITOCO6iB MepepoOKN CHPOBATKY JJIs MiABUINEHHS 11 MOXXUBHOI Ta 6io-
JioriyHOi I{iHHOCTi 6€3 BTpaTH KOPHUCHUX KOMIIOHEHTIB. Y MpOBeAEHOMY /IOC/Ii/PKeHi BCTAaHOBJIEHO, 1[0 3aCTOCYBaHHA HaHOMinbTparii
CYTTEBO BIUIMBAE HAa KOHCHUCTEHI[il0 CUPOBATKH, 5IKa CTA€ Oi/bII I'ycToro i B’s13k0r0. CMak i 3amax 3MiHIOETBCS BiJj KMCJIOMOJIOYHOIO 10
COJIOZIKOTO, 3 TPUEMHUMHU CHPOBATKOBUMH HOTKaMH. HaHO(inbTparis mpu3BoAUTE 10 KOHI[EHTpALlil CyXuX pedoBUH y 3,3 pasu, 6inka —
y 3,8 pa3y, MiHepaJIbHUX PEYOBUH — Y 2 pa3u. TakoxK MiJBUIYeThCS aKTUBHA KUCIOTHICTB, 10 CBIJYUTD PO 3MiHU KHCIOTHO-JIY>KHOTO
6ayaHCy. AHasi3 aMiHOKHCIOTHOTO CKJIaJly ITOKa3aB ycepe/HeHe 30iblIeHHs aK He3aMiHHUuX (TpeoHiHy +31,24%, nefinuny +31,13%,
MeTioHiHY +24,12%, ai3uHy +28,65%), Tak i 3aMiHHUX aMiHOKHCJIOT (cepuHy +69,08%, rninuHy +54,43%, anaHiny +67,36% Ta acrnapari-
HOBOI KHUCIOTH +21,46%). AMiHOKMCIOTHUI CKOP GilbIIOCTi He3aMiHHUX aMiHOKHCJIOT repeBuiyBaB 110%, a koedinieHT po36iKHOCTI
3HU3UBCA, 10 BKa3ye Ha OiblI 36a1aHCOBAaHUM CKiIaj. 36iabIIeHHs 6i0I0TidYHOI HiHHOCTI cupoBaTKU 70 60,4% CBigYUTH Mpo 11 migBU-
LleHy Xap4yoBy LiHHICTb Ta MOTeHIIial AK (QPyHKIIOHAJBbHOTO iHTpeJjieHTa Xap4yoBUX MPOAYKTiB. OTpUMaHi pe3yJbTaTU IOSCHIOIOTHCS
BUOGiIpKOBOIO ITPOHUKHICTIO MeMOpaH HaHOMIIbTpallii, 30Kkpema, sIKi 3aTpUMYIOTh GiIKOBI pEYOBMHM Ta IIPOITYCKAIOTh BOJY i HU3BKOMO-
JIEKYJISIpHI KOMIOHeHTH. OTpUMaHi pe3yabTaTH MalOTh IMPaKTUUHe 3HAUeHHs, OCKIJIBKY 3[aTHICTh HAaHOMIJbTpALil 10 CeJeKTHBHOTO
po3zisieHHsT pe4oBUH 3abe3redye e(eKTHBHY Iepepo6Ky MOJIOYHOI CHpOBaTKM, 30epirarodm mpu IpoMy ii IMOXMBHI Ta GiosoriyHi
BJIACTUBOCTI.

KiarouoBi coBa: cupoBaTka, MeMOpaHHi TeXHOJIOTIT, HaHOGiIbTpallis, 6iosoriyHa HiHHICTh, aMiHOKHCIOTH, 6e3BiAX0AHI TeXHO-

JIoTii.
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KOMBIHAIIIA EJJEKTPO®OPETUYHUNX CUCTEM /111 BUSHAYEHHS ®PAKIIIITHOT'O CKJIAZIY IIPOTEIHIB
V ITPEITAPATAX JIAKTO®EPHUHY (c. 79-85)

B.T. Okauo, K. €. Jlanuimms, O. M. Kpyna, JI. A. Ctopox

OG6’€KTOM JIOCTI/PKEHHS € TpU IpernapaTy JakTopepuHy (LF), siki BUKOPUCTOBYIOThCS SIK 6i0aKTHBHI /06aBKU. BupimryBanacek nmpobieMa
BU3HA4YeHHs] (paKIiifHoOro cxiafy OGinkiB y mpemaparax JjiakrodepuHy. MosjekyaspHi Macu OiykiB y mpemapatax LF BH3HAYaIHCh Tejib-
inprpaniero Ha cedagexcax G-25 i G-100. By/10 BCTAaHOBJIEHO, 1110 /10 CKJIa/ly BCiX TPHOX IIperapariB BXOAATh GiIKY, 3HAUCHHS MOJICKYJISIPHUX
Mac SIKMX, BKTIo9aoun LF, 3HaxoaaTecs B Aianas3oHi Big 5000 70 100 000 [la. B ofHOMY mpemnaparti 3Hai/jeHi HU3bKOMOJIEKY/IAPHI (6I13BKO
1000 [Ta) nenTuau, siki CTaHOBJIATD 9 + 3% Bij Beix GiikoBuX fomimok. [lis inentudikanii 6i1kiB y npernaparax LF BUKOPUCTaHO YOTUPH Pi3Hi
esiekTpodopeTUdHi crucTeMu B rostiakpuaaMigaomy resti (ITATY). BcraHoBII€HO, 10 1t BUSIBJICHHS (DpaKIiiil 6iIKiB CHpOBAaTKHM MOJIOKA B IIpe-
TapaTax JOLiTbHO ITOeAHYBATH €JIeKTPOPOPEeTUYHI CUCTeMH B HATUBHUX YMOBAX 3 CCTEMOIO JIUCK-eJIeKTpo(dopesy B IPUCYTHOCTI AOAEIINI-
cynbary Harpito (JICH). KazeiHoBi (pakiiil Mo)KHa BUSBUTH IIPH TTO€IHAHHI eJIeKTpodope3y B IPUCYTHOCTI CEUOBUHH i JUCK-es1eKTpodopesy
3 JICH. KispkicHMIT aHasTi3 BifHOCHOTO BMiCTy Gi/IKiB OMIIIIOK ITPOBOAMBCS /IEHCUTOMETpi€el0 MaacTHHOK ITAT micist auck-eekTpodopesy
B npucytHocti JICH. B pociipxyBanux npemnaparax (LF;, LF,, LF;), okpim LF, BusiBieHo {-nakrorio6yrtin ($-Lg), anpOymiH cMpoBaTKU
(BSA) i ag-kazein (ag;-CN). BigHocHuit BMicT 1iux ¢pakuniii Bi ycix 6i1kiB npenapatiB craHoBUTh: B LF; — 8-Lg (3 + 0,4%), ag1-CN (< 1%),
BSA (< 1%); B LF, - B-Lg (3 £ 0,3%), as1-CN (1 + 0,2%), BSA (1 = 0,3%) i B LF; — B-Lg (3 + 0,4%), as;-CN (1 £ 0,2%), BSA (5 £ 0,6%). Yci fjo-
ciipiyBani nperapaty LF Bifipi3HSAIOTBCS BMICTOM i CHiBBifiHOIIEHHAM GLIKOBUX (hpakIiif, 1[0 MOXe CBIJUUTU IIPO HeOoOXifHICTb aHai3y
61JIKOBOTO CKJIa/ly KOXKHOI ITapTii IIperapary.

Korro4oBi ciioBa: mpemnaparty JakTodepuHy, resab-pinprpariisi, eaexrpodopes, 6iKoBi ¢paxiiii, 61IKM CHPOBATKH, Ka3elHHU.
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PO3POBKA TEXHOJIOI'TI BUPOBHUIITBA ®YHKIIIOHAJILHUX HAIIOIB HA OCHOBI CUPOBATKH,
3BATAYEHOI HATYPAJIbHUMHU COKAMH 3 POCJIMHHOI CUPOBUHM (c. 86-93)

Nazilya Akhundova, Aynur Babashli

Yepes exosioriuHi npobieMu Jefasi Ginblua yBara MpUALISETHCS MOJIOYHIM cHpoBaTLi sK WiHHIM BropuHHiil cupoBuHi. CyuacHi jo-
CJTi/PKEHHS MiATBeP/KYIOTh 11 BUCOKY XapuoBy Ta 6i0JIOTiYHY IIiHHICTH 3aBASKHM BMICTY JIAKTO3H, OLIKIiB Ta MiHepasiB. O6’€eKTOM LIbOTO JI0-
CJT/PKeHHS € BUPOOHUIITBO (DYHKIIIOHATBHUX HAIIOIB HA OCHOBI MOJIOYHOI CUPOBATKHY, 30aradyeHoi HaTypaJIbHUMU COKaMU 3 SI0JIyK, 00/ inuxu
Ta I'pyLl, BUPOLIEHUX y MiBHIUHUX perioHax Azep6aiipkany. [Ipobsiema, ssKy HeoOXi/[HO BUPIIINTH, IIOJIArae y CTBOPEHHI 6e3Bi/IX0/[HOI TeXHO-
Jiorii IepepoOKH, SIKa TIepeTBOPIOE MOJIOYHY CUPOBATKy Ha (PyHKIIIOHAIBHUI TIPOAYKT 3 TIOKPAIIEHUMHU OPTraHOJEITUYHUMHE Ta TOKUBHUMUA
BJIACTMBOCTSIMU. PO3p0o6Ka TaKMX TEXHOJIOTIH cripusie paljioHaIbHOMY BUKOPHCTAHHIO PECYpPCiB Ta 3MEHIIIEHHIO HETAaTHBHOTO BIUIMBY Ha Ha-
BKOJIMIIIHE CEpPeJOBUIIE.

Bynu focipkeHi opraHoJIeNTHYHI Ta (Pi3uKo-XiMiUHi BJIaCTUBOCTI SIK KOHTPOJIBHOTO 3pa3Ka MOJIOYHOI CHPOBATKH, TaK i eKCIIepUMeH-
TaJIbHUX 3pa3KiB 3 [I0ZlaBaHHSAM COKiB. Bysi0 BUSIBJIEHO, 1[0 [JOAABAHHS POCJAMHHUX KOMIIOHEHTIB ITOKpallye€ CMakK, apoMaT Ta 30BHIlIHIil
BUIVISAZ, HAIIOK0, @ TAKOXK ITi/[BUIIlye FOTO Xap4oBY I[iHHICTb. Y CTATTi MIPE/CTABICHO PELeNTypy Ta TEXHOJIOTIYHY CXeMy BUPOOHHIITBA HAIIOIB
3 [IOKpAIleHUMU OPraHOJIEeNITUYHUMH BJIACTUBOCTSIMHU Ta cTabiibHicTIO 36epiranns. diznko-xiMiyHNN aHaTi3 TiATBepAKye BiATIOBiAHICTE PO3-
po6aenux HanoiB TOCT P 56543-2015, a MOHITOPHHT 3MiH KUCJIOTHOCTI, CyX0l PE4OBHHH Ta IyKPy IIPOTSATOM 5-/IeHHOTO IIepiofy 36epiraHHs B
X00AUABHUKY (0...4+6°C) AeMOHCTPY€E 33/10BUIbHY CTaGLIBHICT TPoAyKTy. TAKUM YHMHOM, 3aIIPOITIOHOBAHA TEXHOJIOTIS ITepepoOKH MOJIOTHOL
CHpOBaTKU Ha (PyHKIiOHAIBHI HAIIOI He JIMIIe CIIPHUsiE PO3MINPEHHIO aCOPTUMEHTY IIPOAYKTIB 3 BUCOKOIO JI0ZIAHOIO BapTiCTIO, ajie ¥ Bupilrye
€KOJIOTivHi IIpo6JIeMH, ITOB’s13aHi 3 yTHITi3allief0 MOJIOYHHX Bi/ixoziB. Bce BHIe3a3HaueHe [JO3BOJISIE CTBEPAXKYBATH ITPO HEOOXiIHICTh BITIPOBa-
JOKEHHS I[i€] TeXHOJIOTil B IPOMHUCIIOBE BUPOGHUIITBO.

KUrro4oBi coBa: MoJI04HA CHPOBATKa, MOJIOYHI Bi/iXou, (yHKI[iOHAIbHI HAITO, yTHITi3allist BifXoziB, exostoriuHi npobiemMu.
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BU3HAYEHHA BIIVIMBY CKJIAZLY ITIPEBIOTUYHHX TOBABOK HA TEXHOJIOTIYHI TA CEHCOPHI
XAPAKTEPUCTHUKMU JIPECIHI'IB B HORECA (c. 94-101)

K. B. Kynurgsa, H. B. Ikumenko-Tepentenko, H. B. Jlanmpka, T. B. T'onTap, /. B. JInnosuii, C. JI. FOpueHko, 1. C. Bajanaina,
A. A. Psa6es, H. 10. KiGenko, JI. B. OGoJieHIIEBa

OG6’ekTOM JOCTiPKEHHS € Ipoliec (GopMyBaHHS SIKICHUX XapaKTepHUCTUK eMyJIbCiMHUX coyciB-ApeciHriB aas cucremu HoReCa, 36a-
rayeHux Npe6GioTUYHMMU Ho6aBKaMH. Po3rIssHyTO mpoGuieMy parjioHati3anii cTaGiIbHOCTI Ta IOKpAIleHHS OPraHOJIENTUYHOrO0 Mpodinio
MOJIEIbBHUX €MYJ/IbCIHHUX CHCTEM JJIsl COYCiB-JIpECiHTiB, 110 MiCTATh LiHHY KOHOIUISHY OJIif0, CXHJIbHY /IO OKMCHEHHS 4epe3 BMICT w-3 Io-
JIiHEHACUYeHMX KUPHUX KUCIOT. OGIPYHTOBAHO KOHLIEHTpAIl0 MPpe6ioTHYHMX J06aBOK B MOJE/IbHIll eMysbCiitHill cucTemi coycy-apecinry
(imyrin - 3,5%, onirodpykrosa — 4,0%). BcTaHOBJIEHO, 1110 KOMGiHOBaHEe BUKOPHMCTAHHS JJAHUX /I00aBOK He TiJIbKH CTabili3ye KOHCHCTEHIIil0



TIPOZAYKTY, & i1 CyTTEBO 3HIIKYE ripKoTy (Ha 44%) Ta Mi/IBUIIye KPeMOBIiCTb TeKCTypH (Ha 21%) MOPiBHSIHO 3 KOHTPOJILHUM 3pa3koM. Lle sBuiie
06yMOBJIEHO KOMIUIEKCHUM BIIJIMBOM IPe6iOTHYHUX 00aBOK, 1[0 NPOSBJISAIOTh OIHOYACHO CTa0iIi3ylouy Ta aHTHOKCH/IAHTHY aKTHUBHICTE.
MexaHi3M fil mosisirae y MOAyJIsIii peosIoriYHNUX BJIACTHBOCTEH CUCTEMH 32 paXyHOK 3MiHU MiK(a3HOTo HaTATY Ta (POpMyBaHHS TOJATKOBUAX
BOJI03B>A3YI0YMX KOMILIEKCIB. ITapaielbHO criocTepiraeTbesl CeJIeKTUBHOME 3B>513yBaHHs BiIbBHUX PaJInKajIiB Ha MeXi po3nofiny omiifHoi Ta
BOAHOI (a3, o iHribye Mmpomecy OKUCHEeHHH JimifiB. Taki cTPyKTypHi 3MiHM IPU3BOAATH 0 Mi/IBUIIEHHS CTA6LIPHOCTI eMyJIbeil Ta IoJTin-
1IeHHs 11 TEeKCTYPHUX XapakTepucTUK. OCOo6IMBICTIO OTPUMAaHUX Pe3y/IbTaTiB € KOMILJIEKCHUH MifXifl, AKUIt TOeIHye MOKpaIeHHs CEHCOPHUX
sIKOCTeH i3 MiZIBUILEHHAM CTabiIbHOCTi TOTOBOTO IPOAYKTY. EKOHOMIYHI po3paXyHKHU MiTBEPAXKYIOTb, 110 3pOCTaHHs CO6iBapTOCTi Coycy-zipe-
CIHTY 3aIIPOITIOHOBAHOTO CKJIaZy Ha 21% KOMIIEHCYETbCS MOXKJIMBICTIO ITPEMiajIbHOT'O I[iHOYyTBOPEHHA Ta 3HUYKEHHSIM JIOTiCTUYHUX BUTpAT Ha
peastizariito. IIpakTUYHE 3aCTOCYBAaHHSI Pe3yJIbTATIB JO3BOJISIE€ PO3POOIIATH PECUHTY 03/J0POBUOTO IIPU3HAYEHHS 3 TOKPAIIEHUMHU CIIOKUBUH-
MM SIKOCTAMM, aJJalITOBaHi /{0 BUMOT Cy9aCHOTO PUHKY I'POMa/IChKOTO Xap4yBaHHs.
KUIro4uoBi cj10Ba: coycH-/IpecuHrH, pe6ioTHyHi 106aBKY, iHysIiH, 0/1iropyKT03a, peosIoriyHi XapaKTepUCTUKH, CEHCOPHU TPOdIib.



