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Most drying methods combine convective, conductive and
radiation heat transfer processes. The share of each type of heat
transfer may vary depending on the type and mode of drying, type
of product, etc. In this study, the problem of determining the heat
transfer mechanism of vacuum drying of solid-moist and liquid-
viscous materials is solved. The objects of the study are Jerusalem
artichoke tubers, camel and mare milk. The numerical values of the
heat transfer components are found experimentally and their shares
in the total heat flux are determined. During vacuum drying of Je-
rusalem artichoke at a medium pressure of 4 kPa and a temperature
of 55°C (with a layer height of 0.01 and 0.02 m), the convective
component predominates (58.55 and 67.65 %). The share of thermal
conduction (18.96 and 29.39 %) and radiation (13.39 and 12.05 %) is
much lower. The mechanism of thermal conduction begins to prevail
with an increase in the height of the material layer (0.03 and 0.04 m).
The convective component is also dominant for vacuum drying of
milk: at medium pressures of 6+10 kPa and a temperature of 40 °C, its
value for mare milk reaches 78.21 %, for camel milk — 73.33 %. The
second most important is the share of radiation (19.45 and 22.58 %).
Conductive heat transfer has the minimum indicators (5.66 and
6.17 %). The large values of the share of thermal conduction during
drying of Jerusalem artichoke compared to milk are explained by the
fact that heat transfer occurs inside the tubers due to conduction,
and inside milk — due to convection. Insignificant shares of radiation
are explained by low and medium vacuum values in the chamber. In
the studied range, heat and mass transfer occurs due to molecular dif-
fusion and convection. The results obtained can be used to formulate
criterion heat transfer equations, in engineering calculations, and
optimization of the vacuum dryer operation.

Keywords: vacuum drying, heat transfer mechanism, heat trans-

fer shares, Jerusalem artichoke tubers, camel milk, mare milk.

References

1. Demarchi, S. M., Torrez Irigoyen, R. M., Giner, S. A. (2018). Vacuum
drying of rosehip leathers: Modelling of coupled moisture content
and temperature curves as a function of time with simultaneous
time-varying ascorbic acid retention. Journal of Food Engineering,
233, 9-16. doi: https://doi.org/10.1016 /j.jfoodeng.2018.03.027

2. Ustinova, M. E., Yashonkov, A. A. (2021). Experimental stud-
ies into the kinetics of the process of vacuum drying of car-
rot chips. IOP Conference Series: Earth and Environmental
Science, 640 (2), 022011. doi: https://doi.org/10.1088,/1755-
1315/640/2,/022011

3. Lima, M. M. de, Tribuzi, G., Souza, J. A. R. de, Souza, I. G. de, Laurin-
do, J. B., Carciofi, B. A. M. (2016). Vacuum impregnation and drying
of calcium-fortified pineapple snacks. LWT - Food Science and Tech-
nology, 72, 501-509. doi: https://doi.org/10.1016/j.1wt.2016.05.016

4. Sun, D.-W. (Ed.) (2005). Thermal Food Processing: New Tech-
nologies and Quality Issues. CRC Press, 664. doi: https://
doi.org/10.1201,/9781420027372

5. Rambhatla, S., Pikal, M. J. (2003). Heat and mass transfer scale-
up issues during freeze-drying, I: Atypical radiation and the edge
vial effect. AAPS PharmSciTech, 4 (2), 22—31. doi: https://doi.org/
10.1208/pt040214

6. Ratti, C; Chen, X. D., Mujumdar, A. S. (Eds.) (2008). Freeze
and vacuum drying of foods. Drying Technologies in Food Pro-
cessing. Wiley-Blackwell, 225-251. Availavble at: https://
www.wiley.com/en-us/Drying+Technologies+in+Food+Processing-
p-9781405157636

7. Delgado, J. M. P. Q., Barbosa de Lima, A. G. (Eds.) (2014). Trans-
port Phenomena and Drying of Solids and Particulate Materi-
als. Advanced Structured Materials. doi: https://doi.org/10.1007/
978-3-319-04054-7

8. Ganguly, A, Nail, S. L., Alexeenko, A. (2013). Experimental Deter-
mination of the Key Heat Transfer Mechanisms in Pharmaceuti-
cal Freeze-Drying. Journal of Pharmaceutical Sciences, 102 (5),
1610-1625. doi: https://doi.org/10.1002/jps.23514

9. Ermolaev, V. A. (2021). The development of mathematical modelof
low-temperature vacuum drying of cheeses. Bulletin of KSAU, 1
(166), 134-142. doi: https://doi.org/10.36718,/1819-4036-2021-1-
134-142

10. Novikov, P. A. (1962). Vliyanie luchistoy sostavlyayuschey na khara-
kter teploobmena pri sublimatsii v vakuume. Inzhenerno-fizicheskiy
zhurnal, 12 (5), 80-83.

11. Smol’skiy, B. M., Novikov, P. A. (1961). O mekhanizme teplo- i
massoobmena pri sublimatsii tel v razrezhennoy srede. Inzhenerno-
fizicheskiy zhurnal, 11 (5), 41-47.

12. Abdizhapparova, B. T., Khanzharov, N. S., Ospanov, B. O., Pan-
kina, I. A., Orymbetova, G. E. (2019). A way of vacuum-atmospheric
drying of jerusalem artichoke tubers. NEWS of National Academy
of Sciences of the Republic of Kazakhstan, 6 (438), 165-176. doi:
https://doi.org/10.32014,/2019.2518-170x.167



20.

21.

22.

23.

24.

25.

26.

217.

. Abdizhapparova, B. T., Khanzharov, N. S., Ospanov, B. O., Pan-
kina, I. A., Kamalbek, D. K., Akhmetov, Zh. M. (2019). Investigation

of vacuum-atmospheric drying of camel and mare’s milk. News of the

national academy of sciences of the Republic of Kazakhstan. Series
chemistry and technology, 6 (438), 55—60.doi: https://doi.org/
10.32014,/2019.2518-1491.74

. Barinov, I. N., Volkov, V. S. (2013). Chuvstvitel'nye elementy mik-

romekhanicheskikh datchikov davleniy. Osnovy proektirovaniya i

razrabotki. Penza, 79.

. Latyshenko, K. P. (2016). Tekhnicheskie izmereniya i pribory. Mos-

cow: Izdatel’stvo Yurayt.

. Radovanovic, A., Stojceska, V., Plunkett, A., Jankovic, S., Milova-

novic, D., Cupara, S. (2015). The use of dry Jerusalem artichoke as a
functional nutrient in developing extruded food with low glycaemic
index. Food Chemistry, 177, 81-88. doi: https://doi.org/10.1016/
j.foodchem.2014.12.096

. Dubkova, N., Kharkov, V., Vakhitov, M. (2021). Using Jerusalem

artichoke powder in functional food production. Foods and Raw
Materials, 9 (1), 69-78. doi: https://doi.org/10.21603/2308-4057-
2021-1-69-78

. Yang, L., He, Q. S., Corscadden, K., Udenigwe, C. C. (2015). The

prospects of Jerusalem artichoke in functional food ingredients
and bioenergy production. Biotechnology Reports, 5, 77-88. doi:
https://doi.org/10.1016/j.btre.2014.12.004

. Al-Juboori, A. T, Mohammed, M., Rashid, J., Kurian, J., El Re-

faey, S. (2013). Nutritional and medicinal value of camel (Cam-
elus dromedarius) milk. Food and Environment II. doi: https://
doi.org/10.2495 /fenv130201

Hussain, H., Wattoo, F. H., Wattoo, M. H. S., Gulfraz, M., Masud, T,,
Shah, 1., Ali, S., Alavi, S. E. (2021). Camel milk as an alternative
treatment regimen for diabetes therapy. Food Science & Nutrition,
9 (3), 1347-1356. doi: https://doi.org/10.1002/fsn3.2078
Karpenya, M. M., Shlyakhtunov, V. 1., Podrez, V. N. (2015). Tekh-
nologiya proizvodstva moloka i molochnykh produktov. Moscow:
INFRA-M, 410.

Pieszka, M., Luszczynski, J., Zamachowska, M., Augustyn, R,
Dtugosz, B., Hedrzak, M. (2016). Is mare milk an appropriate food
for people? — a review. Annals of Animal Science, 16 (1), 33-51. doi:
https://doi.org/10.1515/aoas-2015-0041

Guo, L., Xu, W, Li, C., Ya, M., Guo, Y., Qian, J., Zhu, J. (2019). Pro-
duction technology, nutritional, and microbiological investigation of
traditionally fermented mare milk (Chigee) from Xilin Gol in China.
Food Science & Nutrition, 8 (1), 257-264. doi: https://doi.org/
10.1002/fsn3.1298

Dmitriev, S. M., Khrobostov, A. E. (2012). Kratkiy kurs teplomas-
soobmena. Noviy Novgorod: NGTU, 144. Availavble at: https://
obuchalka.org/20200823124019/kratkii-kurs-teplomassoobmena-
dmitriev-s-m-hrobostov-a-e-2012.html

Ginzburg, A. S., Gromov, M. A., Krasovskaya, G. 1. (1980). Teplo-
fizicheskie kharakteristiki pischevykh produktov. Moscow: Pisch-
evaya promyshlennost’, 288.

Emissivity Values for Metals. Availavble at: https://www.fluke-
processinstruments.com/en-us/service-and-support/knowledge-
center/infrared-technology/emissivity-metals

Altukhov, I. V. Ochirov, V. D. (2010). Analiz metodov i sredstv
opredeleniya opticheskikh i termoradiatsionnykh kharakteristik
sakharosoderzhaschikh korneplodov. Vestnik AltGAU, 3, 68—72.

DOTI: 10.15587,/1729-4061.2022.270802

DEVISING A TECHNIQUE FOR MANUFACTURING
CANNED BEANS WITH SOAKING UNDER THE
CONDITIONS OF ELECTRIC CONTACT HEATING
(p. 16-23)

Andrey Shevchenko
State Biotechnological University, Kharkiv, Ukraine
ORCID: https://orcid.org/0000-0002-0506-472X

Olga Mayak
State Biotechnological University, Kharkiv, Ukraine
ORCID: https://orcid.org/0000-0002-3059-4589

Bogdan Mykhailov
State Biotechnological University, Kharkiv, Ukraine
ORCID: https://orcid.org/0000-0003-2459-7297

Svitlana Prasol
State Biotechnological University, Kharkiv, Ukraine
ORCID: https://orcid.org/0000-0002-7616-770X

Olena Mykhailova
State Biotechnological University, Kharkiv, Ukraine
ORCID: https://orcid.org/0000-0002-8319-1281

Beans are a rich source of nutrients, including proteins, starch,
some unsaturated fatty acids, dietary fiber, vitamins, minerals, and
phytosterols. The negative characteristics of beans include the pres-
ence in the bran shell of beans of specific substances — antinutrients
that can be neutralized during soaking.

The aim of this work was to develop a way to produce canned
beans with pre-soaking. A laboratory unit was designed with cold
soaking (at a temperature of the surrounding medium of 20 °C),
by the hot method (at a temperature of 50 °C) with heating from
a spiral, and with electrocontact heating. Experimental studies de-
termined the dynamics of mass change when soaking beans samples
of “Rant” variety by various methods. Under the conditions of elec-
trocontact heating, the highest value of the final mass was revealed,
150 % larger than the initial, and the shortest duration of the process
(compared to the cold method — 2.25 times less). It is proved that the
cold method is the least energy-consuming. Due to its shortcomings
in the relatively significant duration and risk of obtaining products
of unsatisfactory quality, the use of the cold method is impractical.
To implement the hot method, an effective method from the point
of view of energy saving is the soaking method under conditions of
electrocontact heating, in which the power was 19 % less.

Within the framework of the task set, the organoleptic indicators
of finished products “Beans in tomato sauce of the highest grade”
were investigated in accordance with DSTU 6074:2009. Accord-
ing to technological advancements, the products compiled with the
standard indicators and received the highest ratings, which indicates
their high quality.

Keywords: bean canning, soaking, mass dynamics, heat transfer,
electrocontact, heating, electricity, energy saving, moisture absorp-
tion, organoleptic indicators.
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Pomegranate seed and peel powders are suitable for the produc-
tion of pectin, oil, proteins and as biologically active additives for
food enrichment.

Knowledge of the chemical composition and thermal changes
of powders allows to control the technological regimes, yield and
quality of the final product. As a result of the studies, the chemical
composition and thermal properties of a finely dispersed pome-
granate peel and seed powder subjected to heat treatment by X-
ray diffractometry, IR-, EPR spectroscopy and thermal analysis
(TG/DTG/DSC) have been carried out.

X-ray diffractometry showed that the crystal structures present
in the original samples, when heated in air at 110 °C for 30 min. are
destroyed and in all cases the samples pass into the amorphous state,



a noticeable difference is found in the position and intensity of the

observed bands in the spectra in the initial and heat-treated samples.

IR spectroscopy data show that drying the samples at 105 °C
in air for 30 min leads to a significant change in the chemical come
position of the powders. EPR spectroscopy showed the presence of
paramagnetism in the samples and identified organic radicals and
paramagnetic centers from Fe®* ions. The features of the change in
the chemical composition during drying of samples, which are char-
acteristic of drying processes, namely, are the result by dehydration,
dehydroxylation and denaturation of protein compounds that make
up this process, have been established.

Temperature intervals (54.2—147.9 and 71.7-95.4 °C, 147.9—
343.7 and 343.7-466 °C) associated with changes in the composition
of organic compounds, contained in the powders were determined.

Keywords: pomegranate peel, pomegranate seed, thermolysis,
IR-spectroscopy, EPR-spectroscopy, diffractogram, thermal analysis,
temperature characteristic, thermal effect, food production.
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This study considers determining the quality indicators of table
grape varieties when stored in a refrigerating chamber for different
variants. The objects were white table grape variety, widely used in
Azerbaijan, Ganja table grape variety, pink grape variety — Marandi
Shamakhi, as well as the red grape variety Black Asma. Grape variet-
ies stored in the refrigerator were studied according to five options.

Table grape varieties were stored in a refrigerating chamber under
conditions of an adjustable gas environment (3—4 % COy, 2—-3 % O2)
at a temperature of —1 and —2 °C, with air humidity of 90-95 %. It
was found that at a temperature inside the pulp of 0+1 °C, the activ-
ity of enzymes decreased significantly compared to other options. In
addition to the enzyme ascorbate oxidase, the activity of the studied
enzymes o-diphenol oxidase, peroxidase, and catalase was 100 %
suppressed in the Marandi Shamakhi grape variety. The inactivation
of enzyme activity prevented the consumption during respiration of
the nutrients that make up the grapes. As a result of slowing down
metabolic processes, the appearance, naturalness, and nutritional
value of the Marandi Shamakhi grape variety are significantly supe-
rior to other varieties.

When storing grape varieties according to option 5, the smallest
total losses were observed in the Marandi Shamakhi grape variety.
Very few microbiological losses were detected during the storage
of the Marandi Shamakhi grape variety compared to other variants
and varieties. It was stored in a refrigerating chamber in a controlled
gas environment (3..4 % CO,, 2-3 % O, at the temperature of the
chamber of —2...-3 °C). A tasting was also carried out to determine
the quality indicators when storing grape varieties in different ver-
sions; for version 5, the assessment was high.

Keywords: Table Ganja, Marandi Shamakhi, Black Asma, ascor-
bate oxidase, o-diphenol oxidase, peroxidase, catalase.
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This paper considers the development of a technique to in-
crease the biological value of milk and reduce the manifestations
of allergic symptoms when it is consumed. The object of the
study is a technique for enriching A2 milk. When digesting A2
milk, B-casomorphine-7 is not formed, which negatively affects the
physiology of the gastrointestinal tract, cardiovascular, nervous, and
endocrine systems. It is recommended to use milk, to which biologi-
cally active substances are added, so the question of its enrichment is
relevant. Under industrial conditions, artificial vitamin and mineral
complexes are used to enrich milk. Given that natural and synthetic
substances have different effects on the human body, it is proposed
to use carrot processing derivatives (Daucus carota) as a natural
enrichment additive. The use of carrot powders improves the amino
acid spectrum of milk. The mass concentration of amino acids in A2
milk enriched with powder from carrot peels was 4.87 g/100 g. The

highest concentration found was, g/100 g: glutamic acid (0.84), pro-
line (0.50), aspartic acid (0.42), leucine (0.41), and valine (0.35). It
was established that the use of 200 g of such milk provides the daily
needs of the body in essential amino acids: threonine, leucine, and
phenylalanine (by 16 %), methionine (by 4 %), isoleucine (by 14 %),
lysine (by 18 %), valine (by 20 %). It was found that A2 milk en-
riched with powder from whole carrot roots has a higher content
of carotenoids (0.1068 mg/100 ml), providing the body’s need for
them by 1.4 %. Such milk can be an additional source of vitamin A
produced in the human body. It is recommended to use powder from
whole carrot roots for the enrichment of A2 milk under industrial
conditions.

Keywords: A2 milk, carrot powder, milk carotenoids, milk
amino acids, B-casein A2, biological value.
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The object of this study is the technology of Turkish delight
production based on fruit and vegetable paste with a high content
of physiologically functional ingredients. The chemical composition
of Turkish delight has been optimized by introducing physiologi-
cally functional ingredients. As a source of physiologically functional
ingredients, it was proposed to use a multicomponent fruit and
vegetable paste from apples, quince, pumpkins, made in an improved
way. The technique is characterized by concentrating the paste in the
rotary evaporator for 30..42 s at a temperature of 60...63 °C under
conditions of preheating the purée to 50...52 °C. The dependence of
the effective viscosity on the shear rate of samples of fruit and veg-
etable pastes was determined and it was found that the best indica-
tors characterized the paste with a formulation ratio of raw materials:
apple — 30 %; quince — 50 %; pumpkin — 20 %. The resulting paste
has good organoleptic properties and a high content of dietary fiber,
ascorbic acid, polyphenolic compounds.

It has been established that the production of Turkish delight
with the addition of the developed fruit and vegetable paste provides
the product with good organoleptic characteristics. Namely, it is
characterized by a sweet-sour taste with a pleasant smell of quince,
rich yellow-orange color, gelatinous, slightly viscous consistency,
and the proper shape with a clear contour. Also, the addition of
fruit and vegetable paste reduces the formulation amount of starch
by 20 % while the resulting Turkish delight is characterized by a high
strength value =38 kPa.

The improved technology of Turkish delight could expand the
range of “healthy products” with increased nutritional value. In ad-
dition, the proposed technique and the modes of concentration make
it possible to organize the process of paste production using energy-
saving equipment.

Keywords: Turkish delight, fruit and vegetable paste, structural
and mechanical properties, physiologically functional ingredients,
quality indicators.
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The object of this study is snack technologies for various types of
gluten-free breading for “Fast food” ERI format.

It has been determined that snacks are gaining more and more
demand in restaurants of the “Fast food” format. From the point
of view of a balanced diet, snack products for fast food are rich in
cholesterol with increased amounts of sugar, salt, and gluten protein.
In the course of technological testing, components for dry breading
were selected: rice flour, extruded oatmeal and corn flakes, sesame
seeds. For the manufacture of snacks, the main raw material was
chosen — shrimp meat, poultry, soft cheese “Brie”. To give the snacks
more refined and rich tastes, spices were used: turmeric and ground
paprika.

For the most part, the technologies are designed for freezing
and subsequent heat treatment (deep-frying). According to this, the
specificity of the development of two-layer breading was investi-
gated, namely the development of the “Klyar” semi-finished product
and dry breading. The composition of the “Klyar” semi-finished
product includes cold-swollen starch “Cold Swell”, which is able to
quickly swell and form a colloidal suspension.

Due to the functional properties of starch “Cold Swell”, the cycle
“freezing — heat treatment” took place without significant heat loss.
With a starch content of 3.5 % in the breading composition, during
their cutting, homogeneity of the main product and breading was
observed. Carrying out technological testing, it was determined that
the starch content is 3.5 %, the losses during heat treatment are up
to 8.0 %, thereby confirming that the properties of starch do not only
bind but also hold moisture.

During the study of microbiological indicators, it was deter-
mined that frozen snacks are capable of withstanding long-term
storage for up to 90 days at a temperature of 18...— 24 °C.

Keywords: gluten-free breading, “Cold swell” starch, “Klyar”
semi-finished product, two-layer breading, freezing.
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One of the factors hindering the widespread use of persimmon
syrup in baking is the lack of knowledge of its functional properties
for the production of a wide range of bread products due to its chemi-
cal composition. Based on this, a study of the method of obtaining
persimmon syrup, quantitative changes in the nutritional content
of the first-grade “Azamatli-95” wheat flour, persimmon syrup of the
“Hyakume” variety, mixtures of wheat flour and persimmon syrup,
bread with the addition of persimmon syrup was conducted. It was
found that during the hot pre-treatment of persimmon, the pulp yield
decreases to 25 %, and the juice yield increases to 67.7 %. The regu-
larity of changes in water consumption for diluting the syrup and
for kneading the dough, depending on the amount of syrup added to
wheat flour, was revealed. With a 1 % increase in persimmon syrup,
the consumption of water for diluting the syrup increases on average
by 1.193, and the consumption of water per dough decreases by 1.3
on average. The regularity of the quantitative change of food sub-
stances during baking is revealed, which allows correcting their con-
tent in mixtures of wheat flour and persimmon syrup, and in bread
with additives. It was found that the content of phenolic compounds
in bread with the additive increases: in the control sample of bread
it was 0.13 g/100 g, and in the samples of bread prepared according
to options I, IT and 1T it was 0.4, 0.51 and 0.64 g/100 g, respectively,
which is 2.7 times more than in the A95WF-PS5, A95SWF-PS10
and A95WF-PS15 mixtures from wheat flour and persimmon syrup.



When adding up to 10 % persimmon syrup to the first-grade wheat

flour, the organoleptic characteristics of the bread, except for the

crumb color, improved. Increasing the amount of added persim-

mon syrup up to 15 % to wheat flour leads to the deterioration of

all organoleptic indicators of bread with the additive. The obtained

results give an opportunity to regulate the desired quality of bread

and use persimmon syrup as a functional ingredient.

Keywords: “Azamatli-95” wheat, flour, “Hyakume” persimmon,

fiber, vitamins, minerals, dough, bread.
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Currently, ensuring the high quality and safety of food is the
most important condition for a rational diet, maintaining health,
mental and physical performance and supporting the body’s defense
systems. The modern environmental situation is one of the condi-
tioning factors of the nutritional status of the population. It is known
that more than 70 % of the total amount of pollutants entering the
human body falls on food.

The purpose of this work is to improve the safety and quality of
raw materials and grain products for whole-grain bread technology
using enzyme preparations and extracts of plant origin during grain
defrosting.

Reasonable effective doses of enzyme preparations have been
determined. Cellolux was introduced at a dose of 0.03—0.08 % by
weight of grain solids. To reduce the content of toxic elements in the
grain, 0.05 % of the mass of grain solids was chosen, the optimal dura-
tion of defrosting is 6 and 12 hours, but depending on the efficiency
of the time — 6 hours. The grain was soaked at a temperature of 23 °C
(room temperature).

Extracts of leaves and stems of rosehip, sea buckthorn and bar-
berry were used as plant material. The use of these plant raw materi-
als is explained by the fact that their leaves and bran extracts contain
polyphenols with antioxidant, antimicrobial and carcinogenic prop-
erties. For disinfection and purification of grain from heavy metals, a
content of 0.05 % of the grain weight was selected.

The effect of plant extracts on the microbiological contamina-
tion of grain during soaking and in preparation for the production
of grain bread and preventing microbial spoilage of bakery products
during storage has been studied. And extracts of rosehip leaves and
sea buckthorn stalk have a pronounced antimicrobial effect against
fungi of the genus Pénicillium. That will make it possible to exclude
diseases of bread and improve its rheology.

Keywords: enzyme preparations, whole grain bread, sea buck-
thorn, rosehip and barberry extracts.
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In order to model the process of developing new recipes for
muffins from organic raw materials, a mathematical model of the
problem has been built. The solution involved using a Microsoft
Excel spreadsheet processor and a computer algebra system from the
class of automated design systems Mathcad. The object of research
is the cupcake “Grechanyk”, and the control sample is the cupcake
“Stolichny”. The following components are proposed to be intro-
duced into the cupcake: buckwheat flour, agave syrup, cane sugar,
sesame oil, butter, dried raisins. All raw materials are organic. With
the help of modeling the content of food nutrients — amino acids,
fatty acids, carbohydrates, and the price of raw materials, a rational
formulation of the product has been developed. In the developed
cupcake, a comprehensive quality indicator is investigated by qua-
limetric evaluation. Group quality indicators included organoleptic,
physical-chemical, and microbiological indicators. They also include
the content of toxic elements, nutritional and energy value. The
weighting coefficients of group quality indicators are: 0.15 for or-
ganoleptic, physical-chemical, microbiological indicators. The coef-
ficient of weight of the energy value is 0.10; food — 0.20, toxicological
elements — 0.25.

The results of the study showed that the integrated quality in-
dicator is 0.82. These correspond to an excellent level of quality. The
values of group quality indicators are as follows: organoleptic indica-
tors — 0.14; physical and chemical indicators — 0.11. The content of
toxicological elements is 0.22. Microbiological indicators — 0.14. The
nutritional value is 0.13. Energy value — 0.09.

The results indicate the relevance of the use of the mathemati-
cal apparatus of design. The research results can be used by food
industry enterprises to expand the range of products and to optimize
the production process in the presence of the specified amount of
raw materials.

Keywords: muffins from organic raw materials, mathematical
modeling, simplex methods, qualimetric evaluation.
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The object of this study was gluten-free flour confectionery. In
order to improve the structure of the assortment and create products
for specialized purposes, the hypothesis was tested that ultra-high-
frequency processing can help reduce the microbiological contami-
nation of raw materials and improve the organoleptic characteristics
of finished products. For this purpose, recipes for gluten-free flour
confectionery products were developed, making it possible to obtain
the best values of the specific volume of finished products — custard
semi-finished products and gluten-free cupcake. Based on the imple-
mentation of second-order rotatable plans, regression models were
built, and the resulting response surfaces were transformed to the
canonical form. Based on this, it was established that the rational
ratios of the components of the cupcake in the formulation are: 80 %
flour from ultra-high-frequency processed chickpea flour, 15 % rice,
and 5 % amaranth flour. The ratio of components of the custard semi-
finished product from ultra-high-frequency processed chickpea flour
and corn flour was approximately 50:50 %.

Prototypes of gluten-free flour confectionery products were
produced, and the main quality indicators were determined. It
was found that when flour from ultra-high-frequency processed
chickpeas was introduced into the recipe of a cupcake from rice and
amaranth flour, the amount of limiting amino acid lysine increased
by 1.08 times compared to unprocessed chickpea flour. In the cus-
tard semi-finished product, the amount of the limiting amino acid
arginine increased by 1.97 times compared to unprocessed chickpea
flour. In general, the biological value of enriched cupcake and cus-
tard semi-finished product on average exceeds the control sample
by 1.5 times.

In terms of safety, the developed gluten-free flour confectionery
products meet the requirements of regulatory documentation.

Keywords: leguminous crops, chickpeas, rice, amaranth flour,
gluten-free products, optimization of recipes.
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This paper reports medical and biological studies of semi-
finished meat product and meat-containing semi-smoked sausage on
laboratory rats. The purpose of the study was to investigate the effect
of the developed products on the dynamics of live weight, the state
of internal organs and tissues, general and biochemical parameters
of the blood of animals when they are introduced into the standard
diet in the amount of 30 %. The studies were conducted on 30 white
nonlinear rats weighing 145-150 g, of which one control and two
experimental groups were formed, according to the principle of the
method of analog groups.

It is proved that the introduction of meat-containing multicom-
ponent products with a high protein content into the diet of rats in
the amount of 30 % of the standard diet contributes to the intensifi-
cation of animal growth processes. It was confirmed that the increase
in live body weight of rats after 21 days of the experiment amounted
to 33—38 %, which is larger than that in control by 69-90 %.

No negative impact on the state of the internal organs of rats
from the consumption of the developed products was detected.

Tt was found that the inclusion of meat-containing multicom-
ponent products in the diet of rats contributes to an increase in
erythropoiesis by 12.66 % compared to the starting data. The inclu-
sion of products in the diet does not significantly change the content
of leukocytes and platelets while increasing blood saturation with
hemoglobin by 45.83—58.33 % higher compared to control animals.

The introduction into the diet of laboratory rats of meat-
containing multicomponent products has an anabolic effect and
contributes to an increase in the concentration of hemoglobin by
42.12 %, total protein by 4.79 %, creatinine by 19.68 %. In laboratory
rats, there is a decrease in glucose by an average of 8.17 %, which
indicates an intensification of processes in muscle tissue. Enhanced
protein synthesis due to increased catabolism leads to an increase in
bilirubin concentration by 19.12-21.97 % compared to control rats.

Medical and biological studies of meat-containing multicomponent
products can be applied in practice to confirm their safety.

Keywords: functional ingredients, meat-containing multicom-
ponent products, dynamics of live weight, biochemical parameters
of blood.
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BU3HAYEHHS MEXAHI3MIB TEIIVIOOBMIHY IIP BAKYYMHOMY CYIIIHHI TBEPZ10-BOJIOTHUX TA PIIKO-
B'AA3KNX MATEPIAJIIB (c. 6-15)

B. T. AGaiskannaposa, B. A. Iloranos, H. C. Xamxkapos, A. V. llinricos, B. C. Xamxkaposa

BizbuticTs croco6iB CyIiHHA HOEAHYIOTh TPOIECH KOHBEKTUBHOIO, KOHAYKTHBHOTO Ta pajialiiiiHoro tersioobminy. JacTka KOKHOTO BUJLY
TEII00OMIHY MOsKE BapiioBaTHCA B 3aJIsKHOCTI BiJl TUITY 1 PEKUMY CYIIIHHST, BULY ITPOAYKTY TOMIO. Y JAHOMY JAOCIKECHHI BUPIIIYETHCs TpobiemMa
BU3HAYEHHS MEXaHI3MYy TeIII00OMIHY BaKyyMHOTO CYIITIHHS TBEP/IO-BOJIOTUX Ta PiAKO-B'I3K1X MaTepiaiis. O6 ekTamMu J0CTi/UKeH s € OyIbOH TOTTi-
HaMOy Py, BepOIIIoKe Ta KOOUIIsTae MOJIOKO. EKCIIepMEHTaIbHO BUSHAYEH] YMCeIbHI 3HAUECHHST CKJIQ/IOBUX TETIOOOMIHY Ta BUSHAYEHI iXHI YaCTKU y
3araJIbHOMY TerioBoMy ToToll. [Ipu BakyyMHOMY cymiiHHi TormiHamMOypa 3a TrcKy cepeaosuiia 4 kI1a i remneparypu 55 °C (1ipu Bucori mapy 0,01
i 0,02 M) BifIBHAYAETHCS TIEPEBAKAHHSA KOHBEKTUBHOI CKIa/10B01 (58,55 1 67,65 %). 3Hauno nmskya yactka temonposiarocti (18,96 i 29,39 %) ta
punpominoBanus (13,39 i 12,05 %). MexaHiaM TeIUIONPOBIAHOCTI MOYnHAE NepeBakaT 3i 36imbineHHsm Bucotu mapy Matepiany (0,03 i 0,04 m).
KomnBexTrBHa CKJIAI0BA TAKOXK € IOMIHAHTHOIO 7T BAKYYMHOTO CYTITIHHST MOJIOKa: TIpH THcKax cepeosutia (6+10) kIla i remnepatypi 40 °C ii 3ma-
YEHHS JI7Is1 KOOUIISTIOro MOJIOKa rocsirae 78,21 %, auist BepOumoskoro — 73,33 %. JIpyroro 3a 3HaUCHHsM € yacTKa ButipoMintoBanss (19,451 22,58 %).
MiniMasbHi TOKA3HUKY Ma€ KOHIYKTHUBHUIT TermooomiH (5,66 i 6,17 %). Besmki 3HAYEHHS YaCTKU TEIUIONPOBIIHOCTI TIPU CYITIHHI TOMHAMOYPY B
TIOPIBHSTHHI 3 MOJIOKOM TIOSICHIOIOTBCST THM, IO BeepenHi Oyrb0 TemmooOMiH BilOyBaEThCsT 34 PaXyHOK KOH/YKIIL, 2 BCEPEIIHI MOJIOKA 32 PAXYHOK
KonBekIlii. Hesnauni yacTky BUITPOMiHIOBAHHSA MOSACHIOIOTLCS HU3BKMMU Ta CePe/IHIMI 3HAYeHHAMM BaKyyMy B Kamepi. Y J0Ci/KyBaHOMY Jliara-
30HI TEeIIoMacornepeHoc 3yMOBJIEHNI MOJIEKyJIIPHOIO ndysieio Ta KoHBeKIien. OTpuMaHi pesyIsTaTi MOKHA BUKOPHCTOBYBATH JIJIS CKJIQ/IAHHS
KPUTEPIAIbHIX PIBHSHD TEIIOOOMIHY, IIPU IHKEHEPHUX PO3PAXyHKAX Ta ONTUMI3aIlil POOOTH BAKYYMHHX CYHIAPOK.

Ki040Bi cioBa: BakyyMHe CYIIIHHsI, MEXaHI3M TeMI000OMiHY, YaCTKH TETI000MiHY, 6yib01 TOmiHAMOYPY, BEPOII0KE MOIOKO, KOOUIsIUE

MOJIOKO.
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PO3POBKA CIIOCOBY BUPOBHUIITBA KOHCEPBOBAHOI KBACOJII I3 3AMOYYBAHHSAM 3A YMOB
EJEKTPOKOHTAKTHOI'O HATPIBAHHA (c. 16-23)

Andrey Shevchenko, Olga Mayak, Bogdan Mykhailov, Svitlana Prasol, Olena Mykhailova

Ksacouns — 1e Garare jukepesio KOpUCHUX PEYOBUH, 30KpeMa OLIKIB, KPOXMAJTIO, IETKNX HEHACHYEHNX KUPHHUX KUCIIOT, XapUOBHUX BOJIOKOH,
BiTaMmiHiB, MiHepasiB Ta ditocteposis. [0 HeraTHBHUX XapaKTEPUCTUK KBACOJI BIZIHOCUTHCA HASBHICTD Y BUCIBKOBIiT 060J10HIII 606iB KBacoi
crieriuHuX peyOBUH — AaHTHHYTPIEHTIB, SKi MOKHA HEHTPAi3yBaTH Mi/l Yac 3aMOYyBAHHS.

¥V po6orti nocrasieHo 3a MeTy po3poOuTH crocié BUPOGHUIITBA KOHCEPBOBAHOI KBACOIII 13 MOTIEpeIHIM 3aMouyBaHHAM. Bysio cTBOpeHo
71a60PaTOPHY YCTAHOBKY 13 3aMOYYBaHHSIM XOJIOJHIM METOIOM (3a TeMIIEPATYPH CEPEIOBHINA, 110 OTOUYE, sika ckiaamaia 20 °C), rapsanm
metozioM (3a temreparypu 50 °C) i3 HarpiBaHHSIM Bij criipasi Ta 3 €JIeKTPOKOHTAKTHUM HArpiBaHHsIM. EKCIIepUMEHTaTbHIMNI JOC/TI/IKEH-
HSIMU BU3HA4Yagach AMHAMIKA 3MIHM MacH IIiji 4ac 3aMOYyBaHHs AOCHIIHUX 3paskiB 600iB KBacoi copty «PaHT» pisHUMH MeTomamu. 3a
YMOB €JIEKTPOKOHTAKTHOTO HATPiBAHHS BUSBUJIOCH HAO1/IbIIIe 3HAUEHH KiHIeBOI Mac — Ha 150 % GixbIme B MoYaTKOBOI Ta HafiMeHIITa
TpUBAIICTH nportecy (y MOPIBHSAHHI 3 XOJOAHUM METOIOM — MeHine y 2,25 pasu). JloBesieHo, 110 HalMeH I eHePrOBUTPATHUM € XOJIOHUN
MeTOJl. 3BaKAIOYW Ha OT0 HEJOJIKU Y BiJIHOCHO 3HAUHII TPUBATIOCTI Ta PU3UKY OTPUMAHHS MPOAYKINI He3a0BIIbHOI SIKOCTi, BUKOPHC-
TaHHsT XOJIOZAHOTO METO/LY € HemoniabHuM. Jljist peasizaitii rapsaoro MeToy eeKTHBHIM 3 TOYKU 30PY eHepro30epekeH s € METO/ 3aMO-
YyBAHHS 32 YMOB €JIEKTPOKOHTAKTHOTO HArPiBAaHHSI, 32 SIKOTO MOTYKHICTh Oysia MeHmown Ha 19 %.

Y pamkax mocTaBJIeHOl 3a/1a4i IOCIi/IKYBAJINCH OPTaHOJENTUYHI TOKa3HUKU TOTOBOI MPoayKilii «KBacoss y TomaTHOMY coyci BHIIIOTO
raryuky» Biznosiznao JICTY 6074:2009. 3a 1aHuMu TEXHOJIOTIYHUX TPOPOGOK BUPOOH BiAOBIZANN HOPMATUBHUM MOKA3HUKAM Ta OTPUMATN
HANBHUII OTIHKH, 1[0 CBiYUTH PO iX BUCOKY SIKiCTb.

Koo4oBi ciioBa: KoHCepBYBaHHS KBACOJI, 3aMOYYBaHHS, AMHAMIKA MaCH, TeIJIONepeiava, eJIeKTPOKOHTAKTHE, HarPiBaHHSI, eJIEKTPOEHEP-

l‘iﬂ, eﬁep1‘036epe>1<eﬁﬁ;1, BOJIOTOIIOTJIMHAHHA, Opl‘aHOJlellTl/lllHi ITIOKa3HUKH.
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XIMIYHUI CKJIAZ], TEPMIYHA CTABLIBHICTD IIOPOIIKIB IIKIPKH I HACIHHSI TPAHATY TA iX
3ACTOCYBAHHSA Y XAPYOBOMY BUPOBHUIITBI (c. 24-33)

Nusrat Gurbanov, Natavan Gadimova, Sevinj Osmanova, Etibar Ismailov, Nazilya Akhundova

[Toporky 3 HACIHHA 1 MKIPKK TpaHaTa MiAXOAATh AJA BUPOOHUIITBA TIEKTHHY, 0Jii, OGiIKIB i aK GioJ0TiuHO aKTHBHI J06aBKK /st 30ara-

YEHHS XapuOBUX IPOAYKTIB.



3HaHHS XIMIYHOTO CKJIQ/Iy Ta TEPMIUHNX 3MiH TTOPOIMIKIB [03BOJISIE KOHTPOJIOBATH TEXHOJIOTIUHI PEXKUMHU, BUXiJ Ta SIKICTh KiHIIEBOTO
npoayKTy. B peaysbraTi gociixKenb NpoBeAeHO XiMIUHMIT CKlajl Ta TepMiuHi BJAaCTUBOCTI APIOHOAMCIIEPCHOT IIKIPKU Ta OPOTIKY HaCiH-
HsI TpaHaTy, MijIaHuX TepMiYHiil 06po0I MeToOaMi PEHTTEHOCTPYKTYpHOTO aHanidy, [4-, ETIP-criekTpockorii Ta TepMidvHOTO aHai3y
(Tr/ATT/ACK) HazoBHi.

PentreniBcbka nudpakToMeTpis MoKasamia, Mo KPUCTAIIYHI CTPYKTYPH, IPUCYTHI Y BUXIJHUX 3pa3KaX MMPU HATPiBaHHI Ha MOBITPi Mpu
110 °C mpotsirom 30 XB. pyHHYIOTbCS 1 B YCiX BHITA/IKax 3paskKu MePeXo/siTh B aMOPHMIT CTaH, BUSIBJISIETHCST TOMITHA PI3HUILS B TOJIOKEHHI
Ta iIHTEHCHBHOCTI CMYT, 1O CIIOCTEPITalOThCs B CIIEKTPaX BUXIIHUX i TEPMOOGPOOIEHUX 3PasKiB.

[lani [Y-criekrpockorii mokasyioTs, 1o cymrins 3paskis npu 105 °C na mositpi npotsirom 30 XB IPU3BOUTS JI0 CYTTEBOT 3MIHN XIMiYHOTO
ckuay nopouikis. Criekrpockornis EITP nokasasa HasgBHICTb IapaMarHeTu3My y 3paskax Ta iieHTrdiKyBasa opraiqti paiikaiy Ta napamar-
HitHi entpu Bix ionis Fe?". Beranosierno 0cobamBocTi 3MiHH XiMIYHOTO CKIa/y MIPU CYIIiHHi 3pasKiB, SKi XapaKTepHi /s POIeciB Cy s,
a caMe € Pe3yJITaTOM JIETiIpaTallil, 1eTiIPOKCUIIOBAHHS Ta AeHaTypallii GLIKOBHX CIIOJYK, IO CTAHOBJSATH TIed MpoIIec.

Busnaueno remmeparypHi intepsanu (54,2—147,9 ta 71,7-95,4 °C, 147,9-343,7 ta 343,7-466 °C), nos’si3ani 31 3MiHOIO CKJIa/ly OpraHiu-
HUX CIIOJIYK, IO MIiCTSATBCS y HOPOIIKAX.

KmoyoBi cioBa: mikipka rpaHarta, HaciHHsI rpaHara, Tepmouiis, [H-crekrpockoris, EIIP-ciekrpockomnis, audpakrorpama, tepMidHnit
aHasTi3, TeMIepaTypHa XapaKTePUCTUKA, TETJIOBA /Iisl, XapuoBe BUPOGHUIITBO.
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BU3HAYEHHS IIOKA3HUKIB IKOCTI CTOJIOBUX COPTIB BUHOTPAJIY I[IPU 3BEPITAHHI B XOJIOIUJILHII
KAMEPI 3A PISBHUUMU BAPIAHTAMM (c. 34-43)

Ilhama Kazimova, Ahad Nabiyev

JlocriIpKeH s TIPUCBSYEHe BUBHAYEHHIO TIOKa3HUKIB SIKOCTI CTOJIOBHUX COPTIB BUHOTPA/LY i/l yac 30epiraiis B XOJT0AUIbHIi Kamepi 3a pi3-
Humu BapianTamu. O6'€KTamMu CITysKuym Ginii CTOMOBUH COPT BUHOTPAZLY, 10 IMMPOKO BUKOPUCTOBYIOThCS B A3epOaiiykani — [MHUKIMTHC KN
CTOJIOBHI, poskeBuil copT BuHOrpany — Mapanzi Illemaxincbkuii, a Takok yepBoHuil copt BuHorpasy — Yopua Acma. CopTu BUHOTpajy, 1o
30epiraloThest B XOJMOAMJIBHIN KaMepi, BUBYAJIM 3a I1'IThMa BapiaHTaMu.

Cros10Bi copTi BUHOTPajy 36epiraincst B XOJOIUIbHIN KaMepi B yMOBax PeryboBaHoro razosoro cepeaosuiina (3—4 % CO,, 2-3 % Oy)
mpu temmeparypi —1 °C i —2 °C, mpu Bosorocti mositpst 90-95 %. 1 Gymo 3'sicoBato, 1o mpu TeMmepaTypi Beepeanni M'sikori 0—(+1) °C
AKTUBHICTH (DEPMEHTIB 3HAYHO 3HU3NJIACS B TIOPIBHSAHHI 3 iHmmmu Bapiantamu. Kpim (epmenty ackopbarokcuasu, y copri Bunorpaay Ma-
panzi [Mlamaxincokomy Ha 100 % OGysia npurHideHa akTHBHICTD TOCTIKYBaHUX (hepPMEHTIB 0-11eHOTOKCHIA3H, IEPOKCHUIA3H Ta KaTalasu.
THakTHBaIliss ak THBHOCTI (hepMEHTIB 3armobirya CIoKMBAHHIO TIPU JAUXAHHI TIOKUBHUX PEYOBHH, MO BXOATH 10 CKJIay BUHOrpay. Bracinok
YIOBiIbHEHHST MeTa0OIYHIX [TPOIECiB 30BHIIIHII BUTJISI, HATYPAJIBHICTH Ta XapyoBa HiHHiCTH copTy BuHOrpagy Mapanai [ITamaxincbkoio
3HAYHO TIepeBePIIYIOTh iHIIi COPTH.

TIpu 36epiranni copTiB BHHOTpPaay 3a 5 BapiaHTOM HalMEHII 3arajbHi BTPATH CHOCTepiraincs y copty BuHorpaxy Mapamai Ilama-
XiHCbKOMY. ByJio BUSBJIEHO yske Maso MiKpoOioJoriyHnx BTpar npu 36epiratni copry Bunorpaay Mapanai [TlaMaxXiHCHKOTO MOPIBHSHO 3
irmmMu BapiafnTaMir Ta copramit. 36epircst Bill y XOJOAMIIbHIN KaMepi B YMOBaxX PeryIbOBaHOro razoBoro cepepobuia (3—4 % COy, 2-3 %
Oy, ipu remmneparypi kamepu (—1)—(—2) °C). Takosx OyJia mpoBeieHa eryCTailis /st BU3HAYECHHS OKA3HUKIB IKOCTI 1pu 30epiranHi copTis
BUHOTPa/y B PI3HUX BapiaHTax, y 5 BapianTi ominka GyJia BUCOKOIO.

Kumouosi cioBa: stnjpkuncebkuii crostosuii, Mapanmi IlTamaxincpkuii, Yopaa Acma, ackopbaTtokceniasa, o-IudeHoNI0KCH/a3a, MePOKCH-
J1a3a, Karajasa.
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PO3POBKA CIIOCOBY IIJIBUIIIEHHS BIOJIOTTYHOI IITHHOCTI MOJIOKA A2 3A PAXYHOK JIOJIABAHHS
MOPKBSTHUX IIOPOIIKIB (c. 44-50)

M. M. Camimuk, P. B. llupymmxk, H. B. Boarosa, B. B. Beuopka, T. M. Pu:xkoBa P. B. CeBepun, I'. JI. JIucenko, I. M. Ieiiza

Jlocaimkentst npucBsiuene po3poOili cnocody miABUIeHHsT Gi0J0rYHOT IHHOCTI MOJIOKA Ta 3MEHIIEHHIO MPOABIB aJlePriyHIuX CUMII-
ToMiB mpu ioro BxuBanui. O6’ekToM mocaijKents € crnocid 36aradenns Mmosoka A2. Tpu meperpasienni MoJoKa A2 He yTBOPIOETHCS
B-xazomopdin-7, sikuil HeraTUBHO BIIMBA€E HA (Hi3i0IOTIIO IITYHKOBO-KUIITKOBOTO TPAKTY, CEPIIEBO-CYMHHY, HEPBOBY Ta €HIOKPUHHY
cucteMi. PeKOMEHIOBAHO BXKUBATH MOJIOKO, 10 SIKOTO I0AaHO 6i0JIOTIYHO aKTHBHI PEYOBUHI, TOMY MUTAHHS HOT0 30aradyeHHs € aKTy-
aJTbHUM. Y TIPOMUCIOBUX yMOBaX /Jist 30aradeHHs MOJOKA BUKOPUCTOBYIOThCS INTY4YHI BiTaMiHHI Ta MiHepasibHi KOMIIeKcH. BpaxoBy-
1049H, 1[0 TIPUPOJHI Ta CUHTETUYHI PEYOBUHY MO-PI3HOMY /IIOTH HA JIOJACHKUII OpraHiaM, B sIKOCTI HaTypabHOI 36arauyiouoi 106aBKu
3aIPOMTOHOBAHO BUKOPUCTOBYBATH MOXiAHi mepepodkn Mopksu (Daucus carota). BukopucTaHHS MOPKBSIHUX TOPOTIKIB MOKPAIIy€e
aMIHOKHMCJIOTHUI CIIEKTP MOJIOKA. MacoBa KOHIEHTPAIIist aMiHOKUCJIOT y MOJIOII A2, 30arayeHOMY MOPOIIKOM i3 IIKIPOK MOPKBHU, CTAaHO-
Bua 4,87 r/100 r. BusiBsieno maiibinpiny kommenrpaitiio, r/100 r: rayraminosoi kucaoru (0,84), mpoainy (0,50), acnmaparinoBoi Knucio-
T (0,42), netiunny (0,41), Baniny (0,35). Beranossneno, mo sxusanuasa 200 r Takoro MoJoka 3abesnedye 100081 moTpebu opranismy y



He3aMIHHUX aMiHOKHCJIOTaxX: TPEOHiHi, Jeiinnni Ta deninananini (na 16 %), metionini (Ha 4 %), i3oseitiuni (Ha 14 %), misuni (Ha 18 %),
pasini (Ha 20 %). BeranoBiieHo, 1110 MOIOKO A2, 36arayeHe MOPOIIKOM i3 IIIbHUX KOPEHETIO/iB MOPKBH, MA€ BUIIii BMiCT KADOTHHOIIB
(0,1068 mr/100 mu1), 3ab6e3meuyioun morpeby opraniamy B Hux Ha 1,4 %. Take MOTOKO MOke GYTH JOTATKOBUM [KEPEIOM BiTaMiny A,
BUPOOJIECHUM Y JIIOACHKOMY OpraHizmi. PekoMeH10BaHO ist 30araueHHs MOJIOKa A2 y IPOMUCJIOBUX YMOBAX BUKOPUCTOBYBATU MOPOLIOK
i3 IMIJIbHUX KOPEHETIOiB MOPKBH.

KiouoBi cioBa: MoJioko A2, MOPKBSIHUIT TIOPOIIOK, KAPOTUHOI/IM MOJIOKA, aMiHOKUCJIOTH MOJIOKa, P-kasein A2, GiosoriyHa iHHICTb.
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VIOCKOHAJIEHHS TEXHOJIOITI IVKYMY 3 BUKOPUCTAHHAM PO3POBJEHOI BATATOKOMIIOHEHTHO{
IIJIOJTOBOOBOYEBOI ITACTH (c. 51-59)

K. P. KacaGosa, O. B. Camoxsasosa, O. €. 3aropyibsko, A. M. 3aropyisko, C.0. BaGaes, O. 0. Bepesa, H. O. Ilonomapenko,
I'. B. Tecmok, B. M. IOxHo

O6’€KTOM JOCII/IKEHHS € TEXHOJIOTis BUPOOHUIITBA JIYKYMY Ha OCHOBI TIJI0[00BOYEBO] TTACTH 3 BUCOKUM BMicTOM (hizionoriuno ¢yHKIio-
HaJBHUX IHTPe/lieHTiB. ONTUMI30BaHO XiMITHMIT CKJIa/] TyKyMa IIIIXOM BHeceHHs (isiosoriuno GyHKIIoHATBHNX IHTPeiEHTiB. Sk mxepero
(iziosoriuHo GYHKIHOHAIBHUX IHIPEAIEHTIB 3AIIPOTIOHOBAHO 3aCTOCYBATH GAraTOKOMIIOHEHTHY TIJI0JIO0BOYEBY TIACTY 3 sIOMyK, aiiBu, rapOysa
BUTOTOBJIEHY 32 YIOCKOHATEHUM crioco6om. Crioci6 Bipi3HSETHCsT KOHIIEHTPYBAHHSAM [TACTH B POTOPHOMY BUTTApHUKY poTsiroM 30...42 ¢ mpu
temreparypi 60...63 °C 3a ymoB nonepeanboro migirpisanss mope 10 50...52 °C. BusnaueHo 3aieskHOCTi eHeKTHBHOT B'SI3KOCTI Bl IIBUKOCTI
3CYBY 3pa3KiB II0/I00BOYEBHX MACT Ta BCTAHOBJIEHO, 110 HAWKPAII MOKA3HIKU MA€E MACTa 3 PEIENTYPHUM CITiBBIIHOIIEHHSIM CHPOBUHU: 0Ty -
ko — 30 %; aitBa — 50 %; rap6y3 — 20 %. OTprMaHa macTa Ma€ rapHi OPTaHOJIENTHYH] BJACTHBOCTI Ta TABUINEHIH BMIiCT XapI0BIX BOJOKOH,
acKOpOIHOBOI KUCJIOTH, MOM(DEHONBHUX CIIOJIYK.

BcTaHoBITEHO, 10 CTBOPEHHS JTYKYMY 3 IOABAHHSIM PO3POGIIEHOI TIII0/I00BOYEBOI TTACTH HA/IA€ BIPOOY rapHi OPraHoJIeNTHIHI MTOKA3HITKH.
A came, SIKi XapaKTEePU3YETHCA KHCIO-COJNOAKNM CMAKOM 3 IPUEMHUM 3aIIaXOM aiiBU, HACMUYEHNM JKOBTO-TIOMapaHUEBUM KOJILOPOM, Jiparie-
MOAI6HOIO, 3JIETKA TATYYOI0, B'SI3KOK0 KOHCHCTEHIIIE Ta TIPABUILHOI (HOPMOIO 3 YiTKUM KOHTYPOM. TAKOK [0IaBaHHs TJI0JI00BOYEBOI [TACTH
JIO3BOJISIE 3BMEHIITUTH PEleNTypHy KiJbKicTh Kpoxmamio Ha 20 %, HpH 1IbOMY OTPUMAHMI JIyKYM XapaKTe€PU3YIOTbCS BUCOKUM 3HAYEHHSIM
wmirHocTi 7=38 kIla.

YmockonaseHa TEXHOIOTISI paxaT-JIyKyMy PO3ITUPUTH aCOPTUMEHT <«3[0POBUX TPOAYKTiB» 3 MiJBUIEHOI0 XapyoBoIo IiHHicTo. Kpim
TOTO, 3aIPOTIOHOBAHUIT CTIOCIO Ta PEKMME KOHIIEHTPYBaHHS 03BOJIIOTh OPTaHi3yBaTH MPOIeC BUPOOHUIITBA MACT IPU BUKOPUCTAHHI eHep-
TOOIIAIHOTO OOJIAHAHHSL.

KmouoBi cioBa: paxaT-JiyKyM, TIJIOJOOBOYEBA MACTA, CTPYKTYPHO-MEXaHIuHI BJIACTUBOCTI, (i3iosoriyHo (GyHKIIOHATBHI iHTpeIicHTH,
TOKa3HUKK AKOCTI.
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PO3POBKA TEXHOJIOTTi CHEKIB 3A PISHIMU BUIAMU BE3IJIIOTEHOBUX MAHIPOBOK JIJISI 3AKJIA/IIB
®OPMATY «FAST FOOD> (c. 60-68)

C. C. AnapeeBa, M. b. KoaecnikoBa, O. O. I'punuenxo, C. JI. IOpuenko, A. M. Jlixtspb

O6’€KTOM JOCIKEHHS € TeXHOJIOTIT CHEKIB 3a pisHUME BUIaMu Ge3rioTeHoBuX naniposok s 3PT ¢popmary «Fast food».

Busnaueno, 1o B 3akaagax pectopannoro rocmogapersa hopmary «Fast food» Bce 6ibimoro momuty HabMpaoTh CHeKi. 3 TOYKM 30py
PaIiOHANILHOTO XapuyBaHHsI, CHEKOBA MPOAYKILA IBUIKOTO XapuyBaHHs, Garata Ha XOJIECTEPUH, MiABUIIEHY KiJIBKICTh IKpY, COJI a Ta-
KO OiIKY ruroteny. B xo/i texHosoriynux BifnparioBaib mii6pani KOMIIOHEHTH sl CyXUX MaHipOBOK: OOPOIIHO PUCOBE, EKCTPYI0BaHi
MIACTIBII BIBCAHI Ta KyKypy/A3sHI, HACIHHS KyHKYTY. JIJIs BUTOTOBJIEHHSI CHEKIB 0OpaHO OCHOBHY CHPOBHHY 1€ — M'SICO KPEBETKH, TITHII,
M'stkuii cup «Bpi». [uist npuaanig cHekam GiibIn BUTOHYEHUX Ta HACMYEHUX CMAKiB 0yJI0 BUKOPUCTAHO MPSHOIII 11e — KyPKyMa Ta anpuKa
MeJieHa.

B Gizburocti, TexHOJIOTIi po3paxoBaHi Ha 3aMOPOKYBaHHI Ta MOAAJIBIIOL TEIIOBOI 00poOKH (cMakeHHs BO (HpUTIOPI). 3rifHO 1bOTO GYJI0
JOCTIIZKEHO crenndiky po3poOKK ABOIIAPOBOTO MaHipyBaHHs, a came po3pobku HariBhabpukary «Kisp» Ta cyxoi naniposku. [lo cknaxy
nanispabpukary «Kisp» Bxoaurs xosmoanonadpsakaounii kpoxmaiio «Cold Swells, skuii sparen msuako HaOpsiKaTh i yTBOPIOBATH KOJIOTHY
cycIeHsiio.

Bapmskn GyHKItioHansHuM BractuBocTsiM kKpoxmaiio «Cold Swell», ki «<3amoposkyBaHis — TemioBa 06podKas, MpoXoauB 6e3 3HAUHIX
TEIJIOBUX BTPAT. 32 BMICTY KPOXMaIo 3,5 % B CKJIa/i MaHiPOBKH, TTiJI 4ac X pO3pidyBaHHsI CIIOCTEPIralioch OJHOPIIHICTH OCHOBHOTO IIPOAYKTY
i maniposku. [TpOBO/SIUM TEXHOJIOTIYHI BiIIIPAIIOBAHHST, BUSHAYEHO, 32 BMICTY KPOXMAJIO 3,5 %, BTPATH I1i/ Yac TEMJI0BOi 06POOKHU CKIIALAl0Th
110 8,0 %, THM CaMUM ITiZITBEP/PKYETCS, M0 BIACTHBOCTI KPOXMAJIIO, MOKE HE TIJIbKH 3B’I3yBaTH ajie il yTPUMYBATH BOJIOTY.

TTix yac gocmiazKen s MiKpoGiOJIOrYHUX MOKA3HUKIB BUSHAYEHO, 1110 CHEKI B 3aMOPOXKEHOMY CTaHi, 3/1aTHI BUTPUMYBATU TPUBAJIE 36epi-
ramms 10 90 1i6 3a remneparypoio — 18...— 24 °C.

Kmouosi ciioBa: 6esrmoreHoBa naniposka, kpoxmaii «Cold swell», Hanispabpukar «Kasap», 1Bomapose maHipyBaHHsI, 3aMOPOKYBAHHSL.
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3ACTOCYBAHHS XYPMOBOTO CUPOITY JJII NIABUIEHHS BIOJIOTTYHOI ITHHOCTI TA
OPTAHOJIEITHYHHUX TIOKA3HUKIB XJIIBA (c. 69-88)

Eldaniz Bayramov, Farida Akbarova, Kamala Mustafayeva, Sevda Gurbanova, Ulduz Babayeva, Mehriban Aslanova, Ahad Nabiyev

OpHuM i3 axTopis, 10 HEPemKoKATh MIMPOKOMY BHUKOPUCTAHHIO XyPMOBOTO CHPOIY y BUIIYIl, € HEAOCTATHS BUBYEHICTh HOTrO
(hyHKIIOHATBHIX BJIACTHBOCTEH [/ BUPOOHUIITBA ITUPOKOTO ACOPTUMEHTY XJIi600YI0UHUX BUPOOIB yepe3 Horo XiMiuuuil ckiaz. Buxoasun
3 IbOTO, POBEICHO MOCIKEHHS COCO0Y OTPUMAHHS CUPOILY 3 XyPMHU, KiJIbKICHUX 3MiH MOKUBHOI I[IHHOCTI GOPOIIHA MEPIIOro CopTy 3
nueHuiti «AzaMarii-95», cupoILy 3 XypMu copry «Xiakymes, cyMilei mieHnaHoro GopomiHa i XypMoBOro CupoILy, XJai6a 3 JogaBaHHsIM Xyp-
MOBOTO cHpoIry. BeraHoBieHo, 1o mpu rapsidiil mormepeaniit 06po6iti XypMi BUXIT M'SIKOTI 3HIDKYETBCS 110 25 %, a BUXi/[ COKY 301/IBIITYETHCS
1o 67,7 %. BusiBjieHO 3aKOHOMIPHICTh 3MiHM BUTPATH BOAM HA PO3BEICHHS CHPOILY Ta HA 3aMiC TicTa B 3aJIEXKHOCTI BiJl KiJIbKOCTI CHPOILY,
1110 I0/IA€ThCS B MieHnyHe 6opomnrHo. [Ipu 36ibImeHH] KibKOCTI XypMOBOTo cupory Ha 1 % BUTpaTa BOAM ISl PO3BEIEHHST CHPOITY 36ib-
myerbest B cepetibomy Ha 1,193, a BuTpaTa Bo/M Ha TiCTO 3MEHIIYEThCS B cepeiiboMy Ha 1,3. BusiBieHo 3aKOHOMIPHICTD KiJbKiCHOI 3MiHI
XapYOBHX PEYOBHH IIPH BUTTIKAHHI, 110 I03BOJISIE KOPUTYBATH iXHIll BMICT Y CyMilllaX MIIIEHNYHOTO GOPOIITHA Ta XyPMOBOTO CHPOITY, & TAKOK Y
xJ1i6i 3 robaBkaMu. Beranosiieno, 1o BMicT (GeHONBHUX CHOYK Y XJ1i6i 3 J06aBKOIO 301/IBITYETBCS: Y KOHTPOJIBLHOMY 3pasKy XJiba BiH CKJIaB
0,13 /100 1, a y 3paskax xuiba, npurorosanoro 3a Bapiantamu I, IT i IIT — 0,4, 0,51 i 0,64 r/100 r BignoBiAHO, 110 B 2,7 pasu Giiblie, HiK Yy
cymintax AYSWF-PS5, AQSWF-PS10 ta AQSWF-PS15 3 mmennanoro 6opomnrna i xypmosoro cupory. [Ipu momasamni 1o 10 % xypmoBoro
CHpOILY y TIIIEHUYHE GOPONIHO TIEPIIOTo COPTY MOJIIIIYIOTHCsT OPIAaHOJICHTHYHI XaPAKTEPUCTUKH X103, 32 BUHATKOM KOJIBOPY M'SIKYILIKH.
361TbITEHHS KIIBKOCTI JI0JIAHOTO XYPMOBOTO CHPOITY 10 15 % 10 miileHnyHOoro 60poliHa PU3BOAKT 0 MOTIPIIEHHS BCIX OPTaHOMENTHYHIX
TOKA3HNKIB X162 3 106aBK010. OTPUMaHi PE3YJIBTATH AAI0Th MOKJIMBICTD PETYITIOBATH GaskaHy SIKICTh XTiba Ta BUKOPUCTOBYBATH CHPOI 3
XYPMHU B SIKOCTI (DYHKIIIOHAJIBHOTO iHIpe/lieHTa.

KiiouoBi caoBa: mrenuiis «Azamariii-95», 6oporinto, xypma «Xiakyme», KIiTKOBIHA, BiTaMiu, MiHepaJu, TicTo, XJi0.
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EKCIIEPUMEHTAJIbHE OBIPYHTYBAHHS 3ACTOCYBAHHS POCJIMHHUX EKCTPAKTIB 1 ®EPMEHTIB 111
OTPUMAHHS BE3NNEYHOI CUPOBHHU JIJISI TEXHOJIOITI IIVIbHO3EPHOBOTO XJIIBA (c. 89-98)

Indira Kurmanbaeva, Zhanar Nabiyeva, Albena Stoyanova, Ainur Zheldybaeva, Dinara Tlevlessova

B manuii yac 3abe3nedennst BUCOKOI SIKOCTI Ta Ge3IEKH Xapu4OBUX MPOYKTIB € HABaKJIMBIIIO YMOBOIO PAIliOHAILHOTO XapyuyBaHHSI,
MHATPUMKH 3/10POB’s1, PO3YMOBOI 1 (Di3UUHOI MPaIEe3aTHOCTI Ta MiATPUMKU 3aXUCHUX cucTeM opraHiamy. CydacHa eKosioriuHa 0OCTaHOBKA €
OJIHUM 13 YMHHUKIB, 1110 0OYMOBJIIOIOTH CTAH XapuyBaHHs HaceJeHHs. Bigomo, 1o Gibiie 70 % Bij 3araabHOI KiIbKOCTI 3a0PYyAHIOIOUIX PEYO-
BWH, 1[0 HAJXO/SITh B OPTAHI3M JIIOINHH, IPUTA/IAE HA TIPOAYKTH XapuyBaHHSI.

Metoio fanoi pobOTH € TiABUIIEeHHs Ge3MeKy i SKOCTI CHPOBUHY Ta 3ePHOBUX MPOAYKTIB IS TeXHOJIOTIT 1iJIbHO3ePHOBOTO XJliba 3 BU-
KOPUCTAHHAM (DePMEHTHIX MTpenapariB Ta eKCTPAKTIB POCINHHOTO TOXO/KEHHS TP PO3MOPOKYBaHHI 3epHa.

Busnaueno posymHi edextuBHi 1031 (hepmenTHux npenaparis. [lenomoke BBoaun y kisbkoceri 0,03-0,08 % Bin Macu cyxux pedoBuH
3epHa. Jl7ist 3HIZKEHHsI BMICTY TOKCHYHUX eJIEMEHTIB y 3epHi Gysio Bubpano 0,05 % Bix Mach CyXux PeYOBUH 3epHA, ONTUMAIbHA TPHBATICTD
PO3MOPOXKYBaHHS CTAaHOBUTD 6 1 12 roawm, ae 3aeXHO Bij e)eKTUBHOCTI 32 YacoM — 6 ToauH. 3epHO 3aMovyBaau 3a TeMiepatypu 23 °C
(KiMHATHA TeMIIepaTypa).

B sikOCTi pOCAMHHOT CHPOBIHI BUKOPHICTOBYBAIN €KCTPAKTH JIUCTSI i cTebest mummai, obimixu ta 6apbapucy. Bukopucranus na-
HOT POCTUHHOT CHPOBUHU MOSICHIOETHCS TUM, MO €KCTPAKTU IXHBOTO JIUCTS i BUCIBOK MiCTSTH M0Ji(hEeHOH, MO0 MAIOTh AHTUOKCH/IAHTHI,
aHTUMIKPOGHi Ta KaHIleporeHHi BiracTuBocTi. [[Jist 3He3apaskeHHs Ta OUUIIEHHS 3ePHA Bil BAXKKUX MeTauiB 6yso Bubpano Bmict 0,05 %
Bifl Macu 3epHa.

Busueno BIVIMB POCIUHHUX eKCTPAKTIB Ha MIKPOOioIoriuHe 3a0py/AHEHHSA 3¢pPHA IPU 3aMOYYBaHHI Ta MiArOTOBI /0 BUPOOHUIITBA 3€PHO-
BOTO XJ1i6a Ta MpoMiTaKTHKY MIKPOOGHOTO MCyBaHHs X600y I0uHrX BUPOOiB 11pu 30epirarni. EKCTpakT Jimcetst mummmiy i crebaa obinuxm
MaKOTh BUPAKEHY aHTUMIKPOOHY /ito ipotu rpubis poay Pénicillium. ITe 103B0uTh BUKTIOUMTH XBOPOOH XJ1i6a i MOJIIIUTH 0T0 PeooTiuHi
BJIACTUBOCTI.

Kimouosi cioBa: dhepmenTHi npenapar, miJbHO3epHOBIN XJ1i0, eKCTpakTi 06 Iinnxu, mummuny ta 6apbapucy.
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NIABUIIEHHAI SKOCTI KEKCIB IIJIIXOM ONTUMI3AII PELEINTYPU METO/IOM MATEMATHYHOTO
MO/JIEJIIOBAHHA (c. 99-108)

A. C. Tkauenxo, O. B. OabxoBcbka, O. O. Uepnenxo, T. B. Uinikina, 10. O. Bacosa

3 METOI0 MOJIETIOBAHHS MPOTIECY PO3POOKM HOBUX PELENTYP KEKCIiB 3 OPTaHiYHOI CUPOBUHK PO3POOJIEHO MATEMATHYHY MOJIEJIb 3ajaui.
Posp’st3ans 3ailicHeHO 3 BUKOpUCTaHHsIM TabinyHoro mporecopy Microsoft Excel Ta crucremMu KoM toTepHOi airedput 3 KJacy CUCTEM aBTO-



maruzosanoro npoekrysatnisg MathCad. O6’exrom pocizkennst € keke «Ipedyannk», a KOHTPOJbHUM 3paskoM — Keke «Crommunnii>. [lo
CKJIaJTy KEKCY 3alPOIIOHOBAHO BBECTH TaKi KOMIIOHEHTU: HOPOIIHO TPeUaHe, CUPOII araBu, IlyKOP TPOCTHHHUIL, 0JIis ce3aMOBa, MacJio BEPIIKO-
Be, i310M CYIIIEHNH. YCsI CHPOBUHA € OPTaHivHOIO. 32 0MOMOTOI0 MOZIETIOBAHHS BMICTY XapuOBUX HYTPIEHTIB — aMiHOKUCJIIOT, JKUPHUX KUCJIOT,
BYIVIEBO/IB Ta IiHU CMPOBUHU PO3POOJIEHO PAIiOHAIBHY penentypy BUpoOy. Y Po3poOIeHOMY KEKCi TOCTIKEHO KOMILIEKCHUIT TIOKA3HUK
SIKOCTI METOJIOM KBaJIIMETPUYHOTO OIIHIOBaHHA. [PyNoBi MOKa3HUKKM SKOCTI BKJIIOYAIM: OPraHoJenTHyHi, (hisuko-XiMiuHi, MikpoGiooriyni
TOKAa3HUKH. Takok 710 HUX HazlekaTh yMICT TOKCHYHHUX €JIEMEHTIB, XapyoBa Ta eHepreTudna Iinxicte. Koedinientn Baromocti rpynosux
MOKa3HUKIB AKOCTI cKIagaioTh: 0,15 151 opranoienTuuHux, hisuko-xiMivHux, Mikpobiosoriunux nokasuukis. Koeditient Baromocti exnepre-
traHoi minHocti cranoButh 0,10; xapuosoi — 0,20, Tokcukosoriuamnx eementis — 0,25.

PesyuibraTi 10CTI/PKEHHS TOKa3aJIH, 1110 KOMIIJIEKCHUIT TOKa3HUK sikocTi ctaHoBuTh 0,82. 11i Bifnosigae BixvMinHOMY PiBHIO sSIKOCTI. 3Ha-
YeHHsI TPYIOBUX MOKA3HUKIB SIKOCTi € HACTYITHUMU: opranojenTiyi mokazunku — 0,14; disuko-ximiuni mokazumku — 0,11. BmicT Tokcuko-
JIoriyHux ejgemMenTis — 0,22, MiKpoGionorqui noxasuukn — 0,14. Xapuosa ninnicts — 0,13. Eneprernyna minnicts — 0,09.

Otrpumani pe3ysbraTi CBiZ4aTh IIPO AKTYAJIbHICTh 3aCTOCYBAHHS MAaTEMAaTHYHOIO anapary IIPOEKTYBaHHS. Pe3ysbraTi 0CiIKeHb MO-
JKYTh BUKOPHCTOBYBATH IIiITPUEMCTBAMI XapuOBOi TPOMUCIIOBOCTI /I/IST PO3MIMPEHHS aCOPTUMEHTY MPOJYKILii Ta /71 ONTUMIi3alii mpoiecy
BUPOOHUIITBA 32 HASTBHOCTI BUSHAUEHOT KiNIbKOCTI CUPOBUHU.

Kmio4oBi cioBa: KekcH 3 OpraHiuHOI CHPOBUHH, MaTeMaTHYHe MOZICTIOBAHHS, CUMIIJIEKCHUI MEeTO/IM, KBaJiMETPHUYHA OI[iHKa.
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PO3POBKA TEXHOJIOTIT BE3IJITIOTEHOBUX BOPOITHAHNX KOHAUTEPCbKUX BUPOBIB HA OCHOBI
HYTOBOTO BOPOIITHA (c. 109-125)

Aigul Omaraliyeva, Zhanar Botbayeva, Mereke Agedilova, Meruyert Abilova, Ainur Nurtayeva, Shyryn Baishugulova

O6'ektoM focaikertst 6yan 6e3rIoTeHOBI GOPONIHSHI KOHAUTEPCHKI BUPOOH. 3 METOIO BIOCKOHATEHHS CTPYKTYPH ACOPTUMEHTY
Ta CTBOPEHHs BUPOGIB CIIeNiali3oBaHOr0 MpU3HAYEHHS IepeBipsaIacs TinoTesa mpo Te, o HaABUCOKOYACTOTHA 00p0oOKa MOKE CIPUATH
3HUKEHHIO MiKPOOI0IOriYHOro 06CiMEHIHHS CHPOBUHU Ta TOKPAIIEHHIO OPraHOJENTHYHUX MOKA3HUKIB roTOBUX BUPOO6iB. [liist 11b0T0O
6y10 po3po6IIeHO perenTypu 6e3TI0TEHOBUX GOPONIHIHIX KOHIUTEPCHKUX BUPOOIB, MO J03BOJSIOTH OTPUMYBATH HANKPAI 3HAYEHHS
nUTOMOro 06CATY TOTOBOI MPOAYKINI — 3aBapHOro HamiBdabpukaTy Ta 6e3rI0TeHOBOTO Kekey. Ha ocHOBI peanizaiii poratabeabHuX
TTaHIB PYTOTO MOPSIAKY OYII0 OTPIMAHO PETPECiiiHi MOJIENi Ta BUKOHAHO TEPETBOPEHHS OTPUMAHNX TTOBEPXOHD BIATYKY 0 KAaHOHIU-
Horo BurJsiy. Ha mizictasi 1pOro BCTAHOBJIEHO, 10 PAI[iOHAJBHI CIIBBiZHOIIEHHS KOMIIOHEHTIB KEKCY B perentypi ctaHoBasTh: 80 %
60opoIIHa i3 HAJBUCOKOYACTOTHOTO 06p0o6IIeHOTO HYTOBOTO GopoiiHa, 15 % prcosoro ta 5 % amapantoBoro 6opoinHa. CriBBiIHOMIEHHS
KOMITOHEHTIB 3aBapHOTO HamiBhabpuKaTy i3 HAABICOKOYACTOTHOTO 06POOIEHOTO HYTOBOTO HOPOIIHA Ta KYKYPYA3SHOTO GOPOIITHA CKJIa-
a0 npubauzuo 50:50 %.

BuroToBsieHo mocmiani 3pa3ku 6e3rai0TeHOBUX GOPOITHSHUX KOHAUTEPCHKUX BUPOOIB Ta BIU3HAYEHO OCHOBHI MOKA3HUKHU SIKOCTI.
BceranoBiieHo, 1o mpHu BBeAEHHI 6OPOIIHA 3 HAIBICOKOYACTOTHOTO 00POGIEHOTO HYTY B PEIENTYPY KEKCY 3 PHCOBOTO Ta aMapaHTOBOTO
6opotirHa KiJbKicThb i3y, 110 JiMiTye aMiHOKUCA0TH, 30iabiniaca B 1,08 pasu nopiBHaHO 3 HE0OPOOIEHUM HYTOBUM GOpOIIHOM. Y 3a-
BapHOMY HatiBhabpukari KibKicTh JiMITYI040T aMiHOKUCIOTH aprininy 36iabiuaacs B 1,97 pasa mopiBHAHO 3 HeOOPOOJEHUM HYTOBUM
6opomHoM. Y 1isoMmy HUHI 6ioJoriuHa MIHHICTH 30ara4yeHoOro KEKCy Ta 3aBapHOro HamiBhaGpuKaTy 3arajoM MEePEBUILYE KOHTPOJbHUN
3pa3ok y 1,5 pasu.

3a nokasHukamu Gesrnexu po3podiieHi 6e3rIoTeHOBI OOPOIIHSAHI KOHAUTEPCHKI BUPOOH Bi/IMOBIAAIOT BUMOTraM HOPMATUBHOI JOKYMEH-
Tari.

Kiro4oBi ciioBa: 3epHo6060OBI KYJIBTYPH, HyTOBE, PIICOBE, aMAPAHTOBE OOPOIITHO, OE3TTIOTEHOBI BUPOOH, ONTHMIBAILISI PETENTY.
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BU3HAYEHHSA MEJNKO-BIOJOITYHOI BE3IIEYHOCTI M’ ICOMICTKHX IOJIKOMIIOHEHTHUX ITPO/IVKTIB
HA OCHOBI PETTOHAJIbHOI CHPOBUHU (c. 126-133)

B. M. ITaciunwmii, B. I. Tumenxo, H. B. Bo:xkko, A. I. Mapusin, O. €. Mockamok, A. M. I'epexuyk

Po6orta npucesueHa MeanKo-0i0JOTIYHIM TOCHIKEHHAM HamiB(haOpuKaTy M'SICOMICTKOTO i M’SICOMICTKOI HaIiBKOIMIEHOi KOBOAacH Ha
MIOCAIHUX 1fypaX. MeTolo JOoC/i/KeHHsT 6yJ10 BUBYEHHS BIUIMBY PO3POOJEHUX TIPOAYKTIB Ha JUHAMIKY JKMBOI MacH, CTaH BHYTPIIIHIX
OpraHiB i TKaHWH, 3araibHi i 6i0XiMIYHI TOKA3HUKI KPOBI TBAPUH MPH BBEEHH] IX B CTaHIApTHIN parion y kimbkocti 30 %. ocsimkers
nposoausm Ha 30 Ginnx HemiHiHUX nypax Macoto 145—150 1, 3 axux Gysm chopMoBaHi 01Ha KOHTPOJIBHA 1 IBI TOCJIIHI TPYIIN 32 TTPUHITMIIOM
METO/Iy TPyI-aHaJIOTiB.

JloBezieHo, 1110 BBeJIEHHST JI0 palliony mypiB y kiabkocti 30 % BiJl CTaHZAPTHOTO PaIioHy M'SICOMICTKHUX MOJTiKOMIOHEHTHUX HPO/YKTIB 3
BUCOKMM BMicToM Gijika cripusie inTencudikarii npomecis pocty TBapuH. IlixTBep/sKeHo, miBUIIEeHHS JKUBOI MacH Tisa 1ypis uepes 21 neHp

excrepumenty Ha 33—38 %, 1o Gisbine Hixk B KoHTpOi Ha 69-90 %.

HeraruBroro BIUIMBY Ha CTaH BHYTPIIIHIX OPraHiB ILyPiB CIIOKUBAHHS PO3POOJEHUX MTPOYKTIB HE BUSABJICHO.




Bceranosiieno, 1110 BKIIIOUEHHST M'SICOMICTKHX TTOJIIKOMITIOHEHTHHX TIPOIYKTIB Y PAIliOH HIyPiB CIPHSIE TTIOCUIEHHIO epuTporoesy Ha 12,66 %
MOPIBHAHO 3 BUXIZAHUMU JaHUMU. BKITIOUEHHS MTPOAYKTIB B PaIlioH He 3MIHIOE ICTOTHO BMICT JIEHKOIUTIB i TPOMOOIUTIB, MiABUIILYE HaCHYe-
HiCTb KPOBi TeMorobinoM Ha 45,83—58,33 % Bulile MOPIBHSAHO 3 KOHTPOJIBHIMIT TBAPHHAMU.

BBe/ieHHST B pallion MiIOCTiIHUX TLyPiB M'ICOMICTKUX TTOJIKOMIIOHEHTHUX TIPOAYKTIB M€ aHAGOIUHUI e(heKT i Crpuse MiABUIIEHHIO
KOHIIEHTpaIlii reMoryiobiny Ha 42,12 %, sarambroro 61Ky Ha 4,79 %, kpearuniny Ha 19,68 %. Y 10CTiAHIUX IIYPiB CIIOCTEPITAETHCS 3HIKEH-
HSI TJIIOKO3H B cepeniHbomy Ha 8,17 %, 1m0 BKasye Ha iHTeHcnbikariio mporecis y M's30Biil TkaunHi. [Tocmiennii cuurtes 61KiB BHACTIIOK
MOCUJIEHOTO KaTaboJi3My TIPUSBOANUTH /10 TiBUINEHHST KOHIeHTpallil 6inipy6iny Ha 19,12-21,97 % mOpPiBHAHO 3 KOHTPOJBLHUMU IILyPAMU.
Metnko-610JI0TiUHI JOCTIPKEHHS M'SICO-MICTKUX TOJIKOMITOHEHTHUX MPOAYKTIB MOKYTh OYTH 3aCTOCOBaHI Ha TIPAKTHUIL JIST THATBEP/ZKEHHSI
X Ge3MevHOCTI.

KiiouoBi ciioBa: (hyHKIIOHAIBHI IHTPEMIEHTH, M’ ICO-MICTKI TTOJIKOMIIOHEHTHI TTPOAYKTH, IMHAMIKA JKUBOI MacH, GioXiMidHI TTOKa3HUKI
KpOBI.



