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This study’s object is the process of obtaining phyto-concentrates
using a continuous microwave dehydrator. The task addressed is as-
sociated with the concentration of food solutions in existing evapora-
tors: product sticking to heat exchange surfaces, change in product
quality, the need for additional systems for mixing, high energy con-
sumption, inability to achieve high concentrations.

The structure of a microwave dehydrator operates under periodic
and continuous modes. The dehydrator’s productivity has been de-
termined depending on microwave field power, solution type, as well
as product type. Wine, apple, and grape juices; coffee and echinacea
extracts, as well as extracts with acetone solvent, were investigated
as solutions. For water-containing products, the productivity value
varied in the range of 0.28...0.32 kg/h.

The dehydrator’s operating modes have been defined, enabling
the preservation of heat-sensitive components of the raw materials.
The highest content of ascorbic acid was found in the concentrate
of actinidia berries (375 mg) and bioflavonoids (18.5 mg). The con-
centrate of grape juice exceeds the control sample (directly squeezed
juice) by 6.5 times.

The high quality indicators of the product and low energy
consumption of the dehydrator are attributed to the selectivity of
microwave heating, which has a directed effect on polar molecules

of moisture and solvent, without overheating the raw materials. The

dehydrator was operated under a continuous mode, which makes
it possible to increase productivity, processing quality, reduce metal
consumption, and simplify its structure. The energy efficiency of the
dehydrator is also based on the fact that due to its use it is possible to
exclude a conventional dryer from the technological chain.

A feature of the dehydrator design is the lack of need for constant
operation of the vacuum pump, which ultimately reduces energy
consumption.

The scope of its application includes food and processing sectors,
production of phyto-concentrates, functional drinks, as well as ad-
ditives. Conditions of use: small businesses and farms working with
heat-sensitive raw materials.

Keywords: microwave field, dehydrator, phyto-concentrate, pro-
ductivity, solvent, ascorbic acid.
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The object of this study is the process of low-temperature pro-
cessing of confectionery products, in particular marshmallows made
on the basis of plant polycomponent semi-finished products, taking
into account the parameters of infrared heating and preliminary air
preparation. The task relates to the lack of effective technologies for
low-temperature processing of confectionery products with plant
polycomponent semi-finished products to preserve their quality and
functionality.

A model of a combined apparatus for low-temperature process-
ing of confectionery products, in particular marshmallows made on
the basis of plant polycomponent semi-finished products, is given.
The apparatus has a rectangular chamber with rounded edges for
uniform heat flow, a film-like resistive electric heater of the radiant
type (30...120°C), replaceable functional trays, and an autonomous
ventilation system based on Peltier elements. Air is recirculated with
preliminary drying and heating up to 45°C.

The uniformity of the heat flux distribution on the receiving
surface has been confirmed: the central temperature was 46.0°C, the
contour temperature was within 42.0...43.1°C. This thermal regime
helps stabilize the structure of confectionery products during low-
temperature processing. The experimental process of drying marsh-
mallows demonstrates effective dehydration: classic marshmallows
lose up to 20% of moisture in 50 min, marshmallows with plant
polycomponent semi-finished products — up to 22% in 70 min, and
marshmallows with plant polycomponent semi-finished products and
amaranth - up to 24% in 80 min. The data indicate the need to extend
the drying time of samples with plant ingredients because of their
increased hydrophilicity.

Sensory evaluation has confirmed the high quality of the fin-
ished confectionery products. The highest indicators were obtained
for marshmallows with RPN and amaranth (aroma - 5.0; taste — 4.9;
structure — 4.8). The designed structure became the basis for as-
sembling a device with high-quality low-temperature processing of
confectionery products. The device is suitable for the production of
pastilles, snacks, bakery products, and drying of plant raw materials
in pharmaceuticals and cosmetics.

Keywords: plant polycomponent semi-finished products, com-
bined IR device, low-temperature processing, Peltier elements, func-
tional confectionery products.
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This study’s object is the process of heating fruit and berry purees
made from apple, apricot, and honeysuckle.

This paper reports an improved structure of a scraper heat ex-
changer for heating viscous liquid food products based on fruit and
berry raw materials (purees, pastes). One of the main elements of the
modernization is heating with a flexible film resistive electric heater
of the radiant type instead of the conventional steam system, which
has made it possible to eliminate steam fittings and reduce energy
consumption. Additional equipment of the heat exchanger with a
hinged blade with a remote plate enables turbulization of the product
flow in the heat exchange zone, contributing to the formation of a
stable film flow on the heating surface, which significantly improves
the efficiency of heat transfer.

The experimental and computational studies revealed the depen-
dence of the heat transfer coefficient on raw material consumption
and the frequency of rotation of the apparatus shaft. It was estab-
lished that the heat transfer coefficient depends on the product flow
rate and, after reaching the maximum (13...15) 103 kg/s, it decreases.
The influence of rotor speed is less significant and is manifested
mainly during the transition from 1.0 to 1.5 s™!. Comparative analy-
sis revealed that the use of an improved blade with a remote plate
makes it possible to increase the heat transfer coefficient by 1.2 times
compared to the conventional design. Calculations of specific heat
consumption showed its decrease from 250 to 222 kJ/kg, which is a
saving of 12.5%.

The proposed structural solutions make it possible to ensure
the stability of temperature regimes, reduce energy consumption,
improve the quality of heat treatment and process automation. This
is especially important for the processing of heat-sensitive and dense
products in the food industry.

Keywords: scraper heat exchanger, film flow, heat transfer,
hinged blade, energy efficiency, fruit and berry puree.
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The integration of food-grade starch into 3D printing technolo-
gies holds significant potential for creating customized, sustainable,
and nutritionally enriched food products. This manuscript explores
the development of novel sago starch-alginate food inks, specifically
examining their rheological behavior, printability, and application
potential for extrusion-based 3D food printing. Indonesia, holding
over half the world’s sago forests (1.28 million hectares), under-
utilizes this native staple. However, challenges persist in ensuring
structural stability, reproducibility, and functional performance. The
primary problem addressed is the identification of suitable hydrogel
formulations that achieve both reliable printability and structural integ-
rity post-printing. This study establishes that successful 3D printing of
alginate-sago hydrogels requires a critical concentration threshold of
20% alginate/sago formulation. A notable feature is the significant dis-
crepancy between theoretical rheological predictions and experimental
outcomes for mid-range composites (e.g., Alg6/Sago6 and Alg8/
Sago8), underscoring limitations in current rheological models. Sago
starch, with its high amylose content and favorable shear-thinning
behavior, offers superior printability and storage performance. While
sago incorporation significantly enhances shear-thinning behavior
and allows for effective viscosity modulation, storage modulus proved
more predictive of printability than viscosity parameters. These find-
ings provide practical insights for optimizing starch in maintaining
structural fidelity. A circular and cubical shape of printing with
height of 10 cm was reached using the line deposition of around
0.5 mm with 90% accuracy of design pattern.

Keywords: 3D food printing, shear-thinning, storage modulus,
native starch-alginate, sago starch.
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The object of this study is the soft cheese production from camel

milk (Camelus dromedarius), with a specific focus on curd formation

and the structural and quality characteristics of the final product.




The study addresses a key problem, namely it’s the weak gelation

and unstable curd structure of camel milk, resulting from its atypical
protein composition, which complicates its use in cheese making.
The main task was to identify optimal values of coagulant dose and
coagulation temperature to enhance both cheese yield and quality.

Experimental studies evaluated the effects of ChyMax® M 1000 at
doses of 0.05-0.20 ml/l and coagulation temperatures of 34-40°C on
key technological indicators such as yield, syneresis, moisture reten-
tion, and textural attributes. Both factors significantly influenced the
development of curd and final product quality. The most favorable
results were obtained at a coagulant dose of 0.10-0.15 ml/l and a coagu-
lation temperature of 36-38°C. Under these conditions, cheese yield
reached up to 184.5 g/1, with improved moisture content (up to 60.5%),
moderate syneresis, and enhanced textural characteristics. These out-
comes are attributed to increased proteolytic activity and improved
gel matrix formation at the optimal conditions. The key distinguishing
feature of the results is the identified balance of coagulant dose and
temperature, which led to stable curd structure and higher cheese yield.

A technological scheme for the soft cheese production from cam-
el milk was developed, offering potential for industrial-scale applica-
tion. The proposed process is suitable for dairy enterprises seeking to
diversify their product range with functional and regionally adapted
soft cheeses based on camel milk.

Keywords: camel milk, soft cheese, coagulation temperature,
coagulant dose, cheese yield.
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The object of research is patterns in a technological process
related to the fermentation of milk clots from dairy raw materials ob-
tained from cows with different genotypes by the kappa-casein gene.
The task still unresolved is the need to adjust the technological pro-
cess in the manufacture of fermented milk products from dairy raw
materials obtained from cows with different genotypes by this gene.
This is associated with the interest of animal owners to create herds
of cows with the BB genotype in order to improve milk suitability for
cheese making.

Changes in physical-chemical, microbiological, and organoleptic
parameters in the process of targeted use of mesophilic lactic acid
bacteria of biotechnological processing and during storage have been
studied.

Based on the results of the study of fermented clots, their physi-
cal-chemical and microbiological parameters, the absence of depen-
dence of the fermentation process of milk clots by mesophilic lactic
acid streptococci on the cow genotype according to the kappa-casein
gene has been found.

The study has resulted in confirming the hypothesis that genetic
variants of the kappa-casein (CSN3) gene in cows (AA, AB, BB) affect
the physical-chemical characteristics of milk, the dynamics of fermen-
tation, and the properties of milk clots formed under the action of
mesophilic lactic acid streptococci, and therefore the quality of finished
fermented milk products. The use of milk from the cow genotype based
on the kappa-casein gene is possible using classical technology and
does not require adjustment of technological conditions.

The results of the work could be used in the milk processing in-
dustry in the development of technology for fermented milk products
from raw milk of cows with different genotypes based on the kappa-
casein gene.

Keywords: kappa-casein, milk clot, lactic acid bacteria, consis-
tency, viscosity, biotechnological processing, lactococci, technological
properties, storage of fermented milk products.
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This study’s object is the potential of fresh and dried corn
silk (CS) as functional ingredients for fortifying the national ferment-
ed milk product - ayran.

There is an obvious need for comprehensive research into fer-
mented products based on plant-milk synergy. The current study is
aimed at solving the task of increasing the nutritional value of ayran
by fortifying it with extracts from local raw materials.

A series of comprehensive studies were conducted to reveal
the potential of fermented ayran products with CS extracts using
the synergistic effect of plant and dairy matrices. A technology for
ayran fortified with biologically active compounds of CS extract has
been devised. It has been established that under the influence of CS
extract, the content of polyphenols and flavonoids increases by 22.2%,
which accompanies the antioxidant activity of corn silk in prod-
ucts. In the experimental sample, a significant increase (by 10.49%)
in protein content was observed, which exceeds the control value.
This activation led to the conclusion that corn silk significantly
improves the amino acid profile of the product. The concentration
of some amino acids increased significantly. The most pronounced
increase is observed for proline (by 18.28%), methionine (by 15.67%),
valine (by 13.36%), arginine (by 13%), and tyrosine (by 12.7%). An
increase in the level of phenylalanine (by 10%), histidine (by 6.47%),
alanine (by 6.7%), serine (by 4.9%), glycine (by 3.8%), lysine (by 2.1%),
and isoleucine with leucine (by 0.98%) was also noted. Ayran with
aqueous extract of corn silk demonstrated an improved mineral



profile. The contents of important minerals such as sodium (4.77%),

magnesium (1.21%), phosphorus (10.90%), potassium (18.08%), cal-
cium (10.68%), chlorine (11.25%), and sulfur (0.71%) increased sig-
nificantly. These changes indicate that the designed product could

be considered an improved functional food and with the potential for

commercialization.

Keywords: corn silk, ultrasonic extraction, aqueous extract,

amino acid profile, antioxidant activity.
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This paper reports the results of a study aimed at devising a
technology for producing fish-plant functional snacks. The research
focuses on improving the product recipe in order to enhance its or-
ganoleptic, physicochemical, and rheological properties, as well as to
increase its biological value.

The raw material includes minced mullet (Planiliza haematocheila),
fortified with 20% Jerusalem artichoke powder, 0.5% of a 20% sodium
alginate solution, and prophylactic salt with reduced sodium content.
The effects of these additives on water-holding capacity, physicochemi-
cal characteristics, structural and mechanical properties, microbiological
stability, and sensory attributes were evaluated. It was found that the
addition of Jerusalem artichoke increased the water-holding capac-
ity by 11.7%, while the incorporation of 0.5% sodium alginate solution
decreased the yield stress to 8.1 kPa and increased stickiness to 3.2 kPa.

During production and storage, lipid modification processes were
observed. The dynamics in accumulating the conjugated dienes and
trienes, products of PUFA conjugation, which leads to the formation
of additional functional properties, were studied. The peroxide value
did not exceed 0.043% 1,/100 g of fat, demonstrating high oxidative
stability. The shelf life of the dried fish-plant snacks was determined
to be up to 25 days when stored at 2-6°C.

The formulation devised demonstrates a strong potential for
practical application in the field of functional nutrition, particularly
in the production of health-oriented food products and could be im-
plemented in large-scale manufacturing to meet daily physiological
nutrient requirements.

Keywords: fish-plant snacks, mullet mince, Jerusalem artichoke
powder, sodium alginate, rheological properties, oxidative stability of lip-
ids, conjugated dienes and trienes, peroxide value, functional nutrition.
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The object of the study is recipe for sausage products with addi-
tion of pea flour. The problem being solved is to create meat products
with an optimal composition and quality with improved organoleptic
nutritional characteristics while maintaining safety and technological
effectiveness of product.

During study, a mathematical model for optimizing recipe
was constructed using the linear programming method, and qua-
limetric assessment of the quality of final product was carried out.
The optimal composition of sausage products consists of the fol-
lowing: beef - 820 g/kg; lamb fat - 80 g/kg; pea flour-53.35 g/kg;
table salt-1.5 g/kg; sodium nitrite - 0.002 g/kg; ground black
pepper-0.1 g/kg; starch — 45 g/kg; sugar - 0.15 g/kg. The results of the
study showed that complex quality indicator is 0.88. It corresponds to
the best indicator of quality of finished products. The values of group
quality indicators of cooked sausages are as follows: organoleptic
indicators - 0.14; physicochemical indicators - 0.14, safety indica-
tors — 0.36, nutritional value - 0.15, energy value - 0.09.

By using these approaches to selecting ingredients and their
quantitative ratios, it was possible to achieve balance in amino acid
and fat composition, reduce cost price and improve organoleptic char-
acteristics of the product. These results are explained by use of a set
of methods of mathematical modeling and organoleptic correction of
the recipe based on tasting assessment. Using pea flour reduces raw
material costs, it would be appropriate to use it as an alternative to
meat. The data obtained can be used in practice in development of
functional meat products, especially in context of the need to increase
nutritional value, safety and competitiveness of products.

Keywords: sausage products, mathematical modeling, simplex
methods, qualimetric evaluation, recipe optimization.
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This study’s object is the process of storing small-piece natural

meat semi-finished products in packaging with an oxygen sorbent.

The task addressed relates to determining the safe shelf life of the

product without deterioration in quality indicators.

The application of packaging with an oxygen sorbent could sig-

nificantly prolong the shelf life of semi-finished products before their



use. The dynamics of changes in the physicochemical, functional, and

organoleptic indicators of the product during storage have been stud-
ied. The samples were packaged in barrier polymer packaging in two
variants: control (without absorber) and experimental (with oxygen
absorber). Storage was carried out at a temperature of minus 1...1°C
for 14 days. The change in pH, water-holding capacity, transformation
of the content of essential macronutrients and sensory characteristics
was studied. It was found that beef retains moisture better than pork
due to its lower fat content. In pork, on the contrary, high fat content
leads to significant moisture loss, especially under normal storage
conditions after 5-7 days.

The use of an oxygen sorbent helps maintain a high moisture-
holding capacity of meat for up to 14 days. It was shown that samples
with sorbent demonstrated more stable, linear moisture retention,
while control samples lost it much faster. Studies have shown a strong
feedback between pH level and water-holding capacity, which makes
it possible to predict changes in the latter.

During the storage of meat semi-finished products without
oxygen sorbent, a more intense decrease in protein was observed, a
relative increase in fat due to dehydration with an increased risk of
oxidation and accumulation of carbohydrates, while the use of sor-
bent helped restrain these negative changes. Thus, the use of oxygen
absorbers in the composition of active packaging contributes to the
preservation of physicochemical and sensory indicators of meat semi-
finished products, reduces the intensity of oxidative processes, and
extends their shelf life by 5-6 days without the use of preservatives.

The results could be used for designing innovative packaging for
chilled meat products.

Keywords: semi-finished meat products, shelf life, oxygen sor-
bent, active packaging, macronutrient content, sensory properties.

References

—_

. Dainelli, D., Gontard, N., Spyropoulos, D., Zondervan-van den
Beuken, E., Tobback, P. (2008). Active and intelligent food packaging:
legal aspects and safety concerns. Trends in Food Science & Technol-
ogy, 19, 103-112. https://doi.org/10.1016/j.tifs.2008.09.011
2. Wyrwa, J., Barska, A. (2017). Innovations in the food packaging
market: active packaging. European Food Research and Technology,
243 (10), 1681-1692. https://doi.org/10.1007/s00217-017-2878-2

3. Baele, M., Vermeulen, A., Leloup, F. B., Adons, D., Peeters, R.,
Devlieghere, F. et al. (2020). Applicability of oxygen scavengers for
shelf life extension during illuminated storage of cured cooked meat
products packaged under modified atmosphere in materials with high
and low oxygen permeability. Packaging Technology and Science,
34 (3), 161-173. https://doi.org/10.1002/pts.2549

4. Cichello, S. A. (2014). Oxygen absorbers in food preservation: a review.
Journal of Food Science and Technology, 52 (4), 1889-1895. https://
doi.org/10.1007/s13197-014-1265-2
5. Gupta, P. (2024). Role of oxygen absorbers in food as packaging mate-
rial, their characterization and applications. Journal of Food Science
and Technology, 61 (2), 242-252. https://doi.org/10.1007/s13197-023-
05681-8

6. Kordjazi, Z., Ajji, A. (2022). Oxygen scavenging systems for food
packaging applications: A review. The Canadian Journal of Chemical
Engineering, 100 (12), 3444-3449. https://doi.org/10.1002/cjce.24539

7. Awulachew, M. T. (2022). A Review of Food Packaging Materials and

Active Packaging System. International Journal of Health Policy

Planning, 1 (1), 28-35.

8. Kiitahneci, E., Ayhan, Z. (2021). Applications of different oxygen scavi
enging systems as an active packaging to improve freshness and shelf
life of sliced bread. Journal of Consumer Protection and Food Safety,
16 (3), 247-259. https://doi.org/10.1007/s00003-021-01331-3

9. Goyal, R., Bhadania, H. P, Singh, S. K., Singha, P.; Mukherjee, A.,
Kumar, S., Misra, M., Mohanty, A. K. (Eds.) (2024). Off-Flavor
Absorbents in Active Food Packaging. Smart Food Packaging Systems.
Wiley, 195-217. https://doi.org/10.1002/9781394189595.ch8

10 Surendran Nair, M., Nair, D. V. T., Kollanoor Johny, A., Venkitanaray-
anan, K. (2020). Use of food preservatives and additives in meat and
their detection techniques. Meat Quality Analysis. Academic Press,
187-213. https://doi.org/10.1016/b978-0-12-819233-7.00012-4

. Holman, B. W. B., Kerry, J. P., Hopkins, D. L. (2018). Meat packaging
solutions to current industry challenges: A review. Meat Science,
144, 159-168. https://doi.org/10.1016/j.meatsci.2018.04.026

12. Dominguez, R., Pateiro, M., Gagaoua, M., Barba, F. J., Zhang, W,

1

_

Lorenzo, J. M. (2019). A Comprehensive Review on Lipid Oxidation
in Meat and Meat Products. Antioxidants, 8 (10), 429. https://
doi.org/10.3390/antiox8100429

13. Aznar, M., Domeno, C., Osorio, J., Nerin, C. (2020). Release of volatile
compounds from cooking plastic bags under different heating sources.
Food Packaging and Shelf Life, 26, 100552. https://doi.org/10.1016/
j.fpsl.2020.100552

14. Wongphan, P., Promhuad, K., Srisa, A,
Oushapjalaunchai, C., Harnkarnsujarit, N. (2024). Unveiling the

Laorenza, Y.,

Future of Meat Packaging: Functional Biodegradable Packaging
Preserving Meat Quality and Safety. Polymers, 16 (9), 1232. https://
doi.org/10.3390/polym16091232
15. Dey, A., Neogi, S. (2019). Oxygen scavengers for food packaging ap-
plications: A review. Trends in Food Science & Technology, 90, 26-34.
https://doi.org/10.1016/j.tifs.2019.05.013
16. Lee, K. T. (2010). Quality and safety aspects of meat products as affected
by various physical manipulations of packaging materials. Meat Sci-
ence, 86 (1), 138-150. https://doi.org/10.1016/j.meatsci.2010.04.035
17. Bal-Prylypko, L., Danylenko, S., Mykhailova, O., Nedorizanyuk, L.,
Bovkun, A., Slobodyanyuk, N. et al. (2024). Influence of starter
cultures on microbiological and physical-chemical parameters of
dry-cured products. Potravinarstvo Slovak Journal of Food Sciences,
18, 313-330. https://doi.org/10.5219/1960
18. Ortiz, A., Tejerina, D., Diaz-Caro, C., Elghannam, A., Garcia-Torres, S.,
Mesias, F. J. et al. (2020). Is packaging affecting consumers’ prefer-
ences for meat products? A study of modified atmosphere packaging
and vacuum packaging in Iberian dry-cured ham. Journal of Sensory
Studies, 35 (4). https://doi.org/10.1111/joss.12575
19. Cenci-Goga, B., Iulietto, M., Sechi, P., Borgogni, E., Karama, M.,
Grispoldi, L. (2020). New Trends in Meat Packaging. Microbiology Re-
search, 11 (2), 56-67. https://doi.org/10.3390/microbiolres11020010
20. Bandura, V., Fialkovska, L., Osadchuk, P., Levtrynskaia, Y., Palvasho-
va, A. (2022). Investigation of properties of sunflower and rapeseed
oils obtained by the Soxhlet and microwave extraction methods.
Agraarteadus, 33 (1), 48-58. https://doi.org/10.15159/jas.22.17
. Khalaf, J. H., Al-Asadi, M. H., Al-Hilphy, A. R. (2019). Influence of
Modified Atmosphere Packaging and Frozen-Storage Period in the

2

—-

Colour Characteristics of Poultry Meat. Basrah Journal of Agricultur-
al Sciences, 32 (2), 60-73. https://doi.org/10.37077/25200860.2019.197

22. Sanjeev, K., Ramesh, M. N. (2006). Low Oxygen and Inert Gas Pro-
cessing of Foods. Critical Reviews in Food Science and Nutrition,
46 (5), 423-451. https://doi.org/10.1080/10408390500215670




2

w

24.

25.

26.

217.

28.

. Forouzesh, A., Forouzesh, F., Foroushani, S. S., Forouzesh, A. (2023).

A New Method for Calculating Fat Content and Determining Appro-
priate Fat Levels in Foods. Iranian Journal of Public Health., 52 (5),
1038-1047 https://doi.org/10.18502/ijph.v52i5.12722

Ruiz-Capillas, C., Herrero, A. M., Pintado, T., Delgado-Pando, G.
(2021). Sensory Analysis and Consumer Research in New Meat
Products Development. Foods, 10 (2), 429. https://doi.org/10.3390/
foods10020429

Cadavez, V. A. P., Xavier, C., Gonzales-Barron, U. (2019). Classification
of beef carcasses from Portugal using animal characteristics and pH/
temperature decline descriptors. Meat Science, 153, 94-102. https://
doi.org/10.1016/j.meatsci.2019.03.011

Kalinina, E., Baitsar, R. (2017). Analysis of the impact of packaging
on food quality. ScienceRise, 2 (31), 28-36. https://doi.org/10.15587/
2313-8416.2017.92373

Bal-Prylypko, L., Nikolaenko, M., Mushtruk, M., Nazarenko, M., Bei-
ko, L. (2024). Physical and mathematical modelling of the process of
cooking minced meat with spelt flour and champignon mushrooms.
Animal Science and Food Technology, 15 (2), 38-55. https://doi.org/
10.31548/animal.2.2024.38

Zdunczyk, W., Modzelewska-Kapituta, M., Tkacz, K. (2024). Influence
of Oxygen and Carbon Dioxide Content in Modified Atmosphere
Packaging on the Colour and Water-Holding Capacity of Pork Loin.
Applied Sciences, 14 (8), 3420. https://doi.org/10.3390/app14083420

29.

30.

3

-

32.

33.

Cornet, S. H. V., Snel, S. J. E., Lesschen, J., van der Goot, A. J.,
van der Sman, R. G. M. (2021). Enhancing the water holding
capacity of model meat analogues through marinade composition.
Journal of Food Engineering, 290, 110283. https://doi.org/10.1016/
j.jfoodeng.2020.110283

Martin-Mateos, M. J., Amaro-Blanco, G., Manzano, R., Andrés, A. 1.,
Ramirez, R. (2023). Efficacy of modified active packaging with oxygen
scavengers for the preservation of sliced Iberian dry-cured shoulder.
Food Science and Technology International, 29 (4), 318-330. https://
doi.org/10.1177/10820132221082866

. Yang, J., Chen, X,, Duan, X., Li, K., Cheng, H., Sun, G. et al. (2024).

Investigation of oxygen packaging to maintain beef color stability
and microbiology safety after periods of long-term superchilled
storage. 215, 109548. https://doi.org/10.1016/
j-meatsci.2024.109548

Zabek, K., Micinski, J., Milewski, S., Sobczak, A. (2021). Effect of modi-

fied atmosphere packaging and vacuum packaging on quality char-

Meat Science,

acteristics of lamb meat. Archives Animal Breeding, 64 (2), 437-445.
https://doi.org/10.5194/aab-64-437-2021

Horbanczuk, O. K., Jozwik, A., Wyrwisz, J., Marchewka, J., Wierz-
bicka, A. (2021). Physical Characteristics and Microbial Quality of
Ostrich Meat in Relation to the Type of Packaging and Refrigerator
Storage Time. Molecules, 26 (11), 3445. https://doi.org/10.3390/
molecules26113445



DOI: 10.15587/1729-4061.2025.335177
PO3POBKA KOHCTPYKIIII TA BU3SHAYEHHA PEXXUMHUX ITIAPAMETPIB MIKPOXBHUJILOBOI'O
JETIOAPATOPA 1JI1 OTPUMAHHSA ®ITO KOHITEHTPATIB (c. 6-14)

0. I. Byppao, I. B. Be36ax, M. I. Kemniin, A. K. Bypao, I. M. €Brymienxo, H. B. BaxmyTrsas, JI. 0. ®irinosa, [I. O. XapeHko

OG6’eKTOM JIOCTTI/PKEHHS € TIpolleC OTPMMaHH:A (iTo KOHI[EHTPATiB 3 BUKOPUCTAHHSAM MiKPOXBHJIBOBOTO JleTiipaTopa Ge3repepBHOI fii.
BupimyBasuce mpo6siemMH, IOB’3aHi 3 KOHIIEHTPYBAHHIM XapYOBHUX PO3YHMHIB B iCHYIOUMX BUITAPHUX allaparax: IPUTOPSHHS MPOAYKTY J10
TeIJIOOOMIHHUX ITIOBEPXOHbB, 3MiHa SIKOCTi ITPOAYKTY, HEOOXiTHICTh JOJATKOBUX CHCTEM JIJIsI IIepeMilllyBaHHs, BUCOKi €HEeprOBUTPATH, HEMOXK-
JIUBICTB JOCSTHEHHST BUCOKUX KOHI[EHTpALlil.

KoHCTpyKIisl MiKPOXBHIBOBOTO JIETiZAPATOPy IPAIfIOe Y IIePioAMIHOMY Ta Ge3repepBHOMY peXKnMi. BU3HaYeHO MPOAYKTUBHICTD Aerifpa-
TOpa B 3aJIEXKHOCTI Bifl: MOTY>KHOCTi MiKpPOXBHJIOBOTO T10JIs1, TUITY PO3YMHY Ta MPOAYKTY. B IKOCTi po34MHiB /J0C/Ii/IKEHO BUHO, COKH i3 A6IyKa
Ta BUHOTPaJly; eKCTPaKTH KaBH, exiHallel, eKCTPaKTH i3 pO3UMHHUKOM alleTOHOM. [IJIs BOJOBMiCHUX IPOAYKTIiB 3HaYeHHsI IIPOLYKTUBHOCTI
3MiHIOEThCS B Jiama3oHi 0,28...0,32 Kr/rog.

Br3HaueHO peXXUMU POGOTH JETi[paTopa, 110 3a6e3IeuyIoTh 30epe)keHHs TepMOYyT/IMBUX KOMIIOHEHTIB CUpOBUHU. Hait6inpimmii BMicT
aCKOPOiIHOBOI KMCJIOTH Ma€e KOHIIEHTpAT 3 sATifl akTuHiAil (375 mr), 6iodraBanoizis (18,5 Mr). KoHIleHTpaT 3 COKYy BUHOI'PA/HOTO TIEPEBUIIIYE
KOHTPOJIbHUM 3pa30K (CiK MpsiMOro BipKuMy) y 6,5 pasib.

Bucoxi siKicHi TOKa3HUKY ITPOAYKTY Ta HU3bKE €HEProCIIOKUBAHHS ETiZipaTopa IMOsICHIOETHCS BUGIPKOBICTIO MiKPOXBHJIBOBOT'O HarpiBaH-
Hsl, IO CITPSIMOBAHO BIUIMBAE HA MOJISIPHI MOJIEKY/TM BOJIOTH Ta PO3YMHHUKA, He TIeperpiBarodn cHpoBHHY. Po6oTa fierifipaTopa mpoBoAnIace y
pexxuMi 6e3riepepBHOT i, 110 Z03BOJISE MiABUILIUTHY IPOAYKTUBHICTD, SIKICTh 00POOKU, 3HU3UTH METAJIOEMHICTB Ta CIIPOCTUTH KOHCTPYKILIIO.
EHeproedeKTUBHICTb JleTifipaTopa TaKOXX BU3HAYAETHCS TUM, 11O 32 PAXYHOK HOTO 3aCTOCYBAaHHS MOXUINBO BHUKJIIOUUTH 3 TEXHOJIOTIHHOTO
JIAHIIIOTY TPaJULIiMHY CyIIapKy.

Oco6MBiCTIO KOHCTPYKIIT ieriZipaTopa € BiicyTHICT OTpe6U B IMOCTiHHIM po6OTi BaKyyMHOT'0 HAacocCa, 110 3HIKYE €HepProCIIOKUBaHHS.

Cdepa 3acTocyBaHHS — Xap4yoBa Ta IepepobHa MPOMHUCJIOBICTb, BUPOOHUIITBO (DiTOKOHI[EHTPATIB, (DYHKIiOHATPHUX HAIIOIB, J0OABOK.
YMOBM BUKOPUCTaHHs — MaJii MiimpreMcTBa Ta pepMepchKi rocriofiapeTsa, 10 MPalioloTh 3 TEPMOUYYTIMBOK CUPOBUHOIO.

Kurro4oBi coBa: MiKpOXBHIIBOBE TI0OJIE, IETifipaTop, hiTo KOHIIEHTPAT, IIPOAYKTUBHICT, PO3YMHHUK, aCKOPOIHOBA KHCJIOTA.
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PO3POBKA KOMBIHOBAHOTO AITAPATA JIJI1 HU3bKOTEMITEPATYPHOI OBPOBKH KOHIUTEPChKUX
BUPOBIB HA OCHOBI POCJIMHHUX ITOJIIKOMIIOHEHTHHUX HAIIIBO®ABPUKATIB (c. 15-24)

A. M. 3aropyibko, I. B. Boporenko, M. C. Hikosaeuko, C. I. Minenko, H. O. IlonomapeHko, P. B. 3axapueHnko, E. b. I6aeB,
H. B. TutaTrepeHKO

OG6’€KTOM JIOCTiZPKEHHS € IPOLIeC HU3bKOTEMIIEPATypPHOI 00POOKHM KOHAUTEPCHKUX BUPOGiB, 30kpeMa 3edipy, BUTOTOBJIEHOTO Ha OCHOBI
POCJIMHHUX IOJIIKOMIIOHEHTHHUX HalliB(habpUKarTiB, 3 ypaxyBaHHIM ITapaMeTpiB iH(ppadepBOHOTro HarpiBaHHs Ta IONePeHBO] ITi/[ITOTOBKYU I10-
BiTps. IIpo6ema mossirae y BiZiIcyTHOCTI e(peKTUBHUX TEXHOJIOTiM HU3BKOTeMIIepaTypHOi 06pOOKH KOHAUTEPCHKUX BUPOOIB i3 POCIMHHUMU
10JTIKOMIOHEHTHUMH HarliBhabpruKaTaMu Jyist 30epexeHHs X sikocTi Ta (pyHKI[ioHaIbHOCT].

TIpescraBieHO MOJEIPHUI 3pa30K KOMOIHOBAHOTO amapara sl HU3bKOTeMITepaTypHOI 060poOKM KOHAUTEPCHKUX BHPOOiB, 30KpeMa 3e-
(ipy, BUTOTOBJIEHOTO Ha OCHOBi POCJIMHHHUX TOJIiIKOMIIOHEHTHUX HarliBhabpuKaTiB. ArlapaT Mae MpAMOKYTHY KaMepy 3 OKPYIJIUMU I'PaHAMHI
JUIs. piBHOMIPHOTIO TEIUIOBOTO IIOTOKY, ILUTiBKOIIOAiOHMI PE3UCTUBHMI €JIeKTpOHArpiBad BUIPOMiHIOBasbHOro Ty (30...120°C), 3MiHHI
(yHKI[IOHAIBHI ITiAI0OHU Ta CUCTEMY aBTOHOMHOI'O BEHTHJ/IIOBAHHS HA OCHOBi esleMeHTIiB IlesbThbe. PerupKysIsLiito MOBITPs 3 IomnepesHiM
ocyIeHHsM i mifirpisom o 45°C.

IlixTBep/pKEeHO PiIBHOMIPHICTB PO3IIO/LTY TETUIOBOTO IMOTOKY Ha NPUKMaJIbHIN TOBEpPXHi: IeHTpaibHa TeMIleparypa 46,0°C, KOHTypHa — y
Mexax 42,0...43,1°C. Takuii TerIoBUil pexxuM cripuse crabiymizallii CTpyKTypu KOHAUTEPChKUX BUPOOIB TiJ Yac HU3bKOTEMIIepaTypHOI 06-
po6ku. loctiHMI ITporiec mificyyBaHHS 3edipy AeMOHCTpYye eeKTHUBHY JieripaTaliifo: KJIacHIHui 3edip Brpadae fo 20% Bosioru 3a 50 XB,
3edip i3 pOCIMHHUMY MOTIKOMIIOHEHTHUMU HamiBhabpukaraMu — o 22% 3a 70 XB, a 3edip i3 pOCIMHHUMY MOTiIKOMIIOHEHTHUMH HaIliB-
(haGpuxaTamMu Ta aMapaHTOM — 10 24% 3a 80 xB. OTpUMaHi faHi BKa3yl0Th Ha HEOOXiJHICTb ITOAOBMKEHHS Yacy Ii/ICYIIyBaHHS 3pasKiB i3 poc-
JIMHHUMM iHTPeZlieHTaM1 Yyepe3 IXHIO Ii/[BUIeHY rigpodinbHiCTb.

CeHcopHa OILliHKa IiATBepAMIa BUCOKY SIKICTh FOTOBOI KOHAMTEPCHKOI MpoAykiil. HaiiBuii nmokasHuku orpuMasn 3edip 3 PITH Ta ama-
panTOoM (apomar - 5,0; cMak — 4,9; cTpykrypa — 4,8). Po3po6JieHa KOHCTPYKIIist CTajla OCHOBOIO /IJIs1 CTBOPEHHS arlapaTa 3 IKiCHOI0 HU3bKOTEM-
TIepaTypHO0 06POOKOI0 KOH/IUTEPCHKUX BUPOOiB. ATlapar Ii/[XoUTh AJIsl BUPOOHHIITBA TACTHIIN, CHEKiB, XJ1i006YIOYHIX BUPOOIB i CynriHHS
POCIMHHOI CUPOBUHH y (hapMalleBTUI Ta KOCMETHUIIi.

KUrro4oBi c1oBa: poc/IMHHI ITOJIIKOMIIOHEHTHI HariBaObpuKaTy, KoM6iHOBaHMi1 [4-amapaT, HU3bKOTeMIIepaTypHa 00po6Ka, eJIeMEeHTH

[TesbThe, PYHKLIOHAIBbHI KOHAUTEPCHKI BUPOOH.
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BHU3HAYEHHA EOEKTHBHOCTI TEINIOMACOOBMIHY CKPEBKOBOI'O TEIINTOOBMIHHHWKA JIJIA
HAT'PIBAHHS XAPYOBHX HAIIIB®ABPHUKATIB (c. 25-32)

0. €. 3aropyisko, K. P. KacaGosa, A. O. IlleBueHko, /1. B. ImurpeBcekuii, 0. B. JIesuenko, O. B. Kaamnauk, B. C. Kouryibko,
0. €. 'pomoB

OG6’eKTOM JIOCJTi/PKEHHS € TIPOIiec HarpiBaHHS IIJIOA0BO-SATiAHUX ITIOpe BUTOTOBJIEHOTO 3 5I6JIyKa, a6PUKOC Ta YKUMOJIOCTI.

¥V po6oTi mpe/icTaBIeHO BIOCKOHAIEHY KOHCTPYKIIiF0 CKpeGKOBOI'O TEeIUIOOOMIHHUKA /JIs1 HAarPiBaHHS B’I3KUX PiZIKMX XapuyOBHX ITPOYKTIB
Ha OCHOBI TJIOZIOBO-ATiAHOT CMPOBUHU (ITiope, macTtu). OfHUM 3 OCHOBHUX €JIEMEeHTiB MOJiepHi3allii € HarpiBaHHS THYYKUM TUTIBKOBUM Pe3HC-
TUBHUM eJIeKTpOHarpiBauyeM BUIIPOMiHIOBJILHOTO TUITY 3aMiCTh TpaJULilfiHOI TapOBOI CUCTEMHU, 110 /1aJI0 3MOI'y YCYHYTH I1apOBY apMaTypy
Ta 3HU3UTHU €HEProBUTPATHU. J[olaTKOBe OCHAIIEHHS TeIIOOOMiHHMKA IIaPHiIPHOIO JIONATTIO 3 BHHOCHOIO IUIACTHHOIO 3a6e3Ieuye TypOyJtiza-
IIif0 TTOTOKY IIPOAYKTY B 30Hi TEIUIOOOMiHY, CIIPUSIOYN (hOPMYBaHHIO CTa6i/IbHOI IUIiBKOBOI Teuil Ha TIOBEPXHi HArpiBy, [0 iCTOTHO IMigBHUIITYE
e(eKTUBHICTb TerIonepezadi.

TIpoBezieHi excrieprMeHTaTbHO-PO3PAXyHKOBI JOCTi/PKEHHS BUSBUJIN 3aJIeXKHICTh KoedilieHTa TeIIoBiAfavi Bifj BUTpaTH CHPOBUHM Ta
JacTOTH 06epTaHHs Bajia arapara. BCTaHOBJIEHO, 110 Koedil[ieHT TeTIOBigAadi 3a/IeXKUTh Bifi BUTPATH IIPOAYKTY Ta IiCJIs JOCATHEHHS MaKCH-
Mymy (13...15) 1073 kr/c BiH 3MeHIIYEThCsI. BIUIMB 4acTOTH 06EPTaHHsI POTOPA MEHII 3HAYHUIA i TIPOSIBJISIETHCS [IEPEBAXKHO T/} 4acC MEePEXoiLy
Biz 1,0 10 1,5 ¢ L. TTOpiBHsUIBHMI aHAJi3 3aCBi[YMB, 1[0 BUKOPUCTAHHSI BIOCKOHAJIEHO] JIOTATi 3 BAHOCHOKO TIJTACTUHOKO JI03BOJISIE ITiIBUIIATH
koedillieHT TerIoBigAadi y 1,2 pasu B MOPiBHAHHI 3 TpaJULiliHOI0 KOHCTPYKIliet0. PO3paxyHKN MUTOMMX BUTPAT TEILJIOTH MOKa3a/Iu iX 3MeH-
meHHs 3 250 10 222 K/IK/KT, 1[0 CTAHOBUTH €KOHOMII0 12,5%.

3anpornoHoBaHi KOHCTPYKTUBHI pillleHHs JO3BOJISIIOTh 3a0€311eUNTH CTA0LIbHICTh TEMIIEPATYPHUX PEXKMUMIB, 3SMEHIIUTH €HEPTOBUTPATH,
TTOKPAIUTH SIKIiCTh TEIJIOBOI 0OPOGKM Ta aBTOMATH3AILi0 IpolieciB. I]e 0co6IMBO BOYKIIMBO /17151 00POOKY TePMOYYTVIMBUX Ta TYCTHX IIPOAYKTIB
y Xap40BOMY BUPOOHHIITBI.

KJurro4uoBi c10Ba: cKkpeGKOBHIi TeTI00OMiHHUK, IUTIBKOBA Tevist, TEIIOB/1a4a, IapHipHa JIoNaTh, eHeproeeKTHBHICTb, TUI0/JOBO-STiIHE ITIope.
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PO3POBKA TI'IJTIPOTEJIIB KPOXMAJIIO TA AJIBITHATY CATO JiIS 3D-IPYKY XAPYOBHX ITPOJVKTIB
METOOM EKCTPV3II (c. 33-40)

Doohan Taqdissillah, Muhammad Irsyad, Yudan Whulanza

IHTerparisa Xap4oBoro KpoxmMaso B TexHosIorii 3D-ApyKy Mae 3HaYHUI ITOTeHLial JJIsi CTBOPEHHS iHAMBifyaJbHUX, CTIMKMX Ta 36ara-
YEHUX NOXXMBHUMM PEYOBUHAMM XapUyOBHX IPOAYKTIB. ¥ I[bOMy PYKOIHCI JIOCII/PKYeThCsI PO3pOOKa HOBUX XapyOBMX YOPHMUJI HAa OCHOBI
€aroBOro KpoXMasiio Ta ajbriHarTy, 30KpeMa, IXHsl peosIoriuHa MoBeiHKa, IPUAATHICTD AJIs JPYKy Ta IOTeHIial 3aCTOCYyBaHHA /s 3D-ApyKy
Xap4oBHX IIPOJYKTiB METO/[OM eKCTpy3il. IH/[oHe3is, /ie 3HaXOAUThCs TI0OHa/, IT0I0BUHA CBITOBUX CaroBUX JIiciB (1,28 MibiioHa reKTapiB), Hes0-
CTaTHBO BUKOPUCTOBYE I[I0 MiCIIeBy pocauHY. OZfHAK 3/IUIIAIOTECS IIPo6IeMH i3 3a6e311eueHHSIM CTPYKTYPHOI CTabiIbHOCTI, BiJTBOPIOBAHOCTI
Ta (yHKLIOHAJIBHUX XapaKTepUCTUK. OCHOBHOIO ITPOGJIEMOI0, 1[0 PO3IVISAAETECS, € BUSHAYEHHS BifINIOBI/IHUX TifiporesieBUX pelentTyp, sKi
3a6e31evy0Th K HamiifHy PUAATHICTD U1 JPYyKY, TaK i CTPYKTYpHY LUTiCHICTD mics ApyKy. Lle ZociTi/pKeHHs BCTAHOBIIIOE, IO YCITIITHII
3D-7IpyK ajbriHaT-caroBUX TiZiporesiiB BUMarae KpUTUYHOTO IOPOTy KOHIIeHTpaIllii 20% aibrinaty/caro. IIpuMiTHOO 0COGJIMBICTIO € 3HAYHA
PO36DKHICTD MiXK TEOPETUYHUMU PEOJIOTriYHUMHU IIPOTHO3aMU Ta €KCIIEPUMEHTAJIbHUMH Pe3y/IbTaTaMu JJIsl KOMIIO3UTIB CepeHbOro Kjiacy
(mampukiaz, Alg6/Sago6 ta Alg8/Sago8), 110 MigKpectoe 0OMEXeHHsI CYJacCHUX PEOsIOTiuHNX Mojesieil. CaroBuii KpoxXMalsb, 3aBASIKH BU-
COKOMY BMICTy aMiJIo3U Ta CHPHUAT/IMBIN 3/aTHOCTI 0 PO3Pi/PKEHHs IPH 3CyBi, 3a6e31euye Yy/i0By APYKOBAHICTb Ta IPOAYKTUBHICTb IIPU
36epiranHi. Xoua BKJIIOYEHHS Caro 3Ha4YHO ITOKpPAIlye 3[jaTHICTh /[0 PO3Pi/KeHHs IIPY 3CyBi Ta 7103BoJIsie eheKTUBHO MOIY/IIOBATH B>SI3KiCTB,
MOJIy/Tb 30epiraHHsl BUSBUBCA OiIbII IPOrHOCTUYHUM [IJIs IPYKOBAHOCTI, HK IMapaMeTpy B>A3KoCTi. 1li pesy/IbTaTi AaioTh IpaKTUYHE YaB-
JIEHHS TIPO ONTHUMIi3aIiilo KPOXMAUTIO JUIs IMIATPUMKH CTPYKTYpHOI TouHoCTi. Kpymuia Ta Ky6iuHa opma JpyKy BucoToro 10 cM Gysia JocArHyTa
3a JIOTIOMOTOI0 JIiHiHHOTO HaHeceHHsI 61M3bKO0 0,5 MM 3 90% TOUHICTIO ITAGIOHY IIPOEKTYBaHHS.

Kirrouogi coBa: 3D-ApyK XapyoBUX IIPOJYKTIB, PO3PiPKeHHS TP 3CYBi, MOAYIIb 30epiraHHs, IPUPOAHUI KPOXMaJIb-aJIbIiHAT, CATOBH
KpOXMaJlb.
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PO3POBKA TEXHOJIOT'TI BUPOBHUIITBA M’IKOTO CUPY 3 BEPBJIFOYKOT'O MOJIOKA (c. 41-48)

Eleonora Gabrilyants, Aidana Utebaeva, Ravshanbek Alibekov

OG6’€KTOM IIHOTO JIOCTiZPKEHHS € BUPOOHUIITBO M SIKOTO CHpY 3 BepOurtoykoro Mosioka (Camelus dromedarius) 3i crieniabHUM aKIeHTOM
Ha (OpPMyBaHHS 3TyCTKY Ta CTPYKTYPHO-AKiCHI XapaKTepHUCTUKUA TOTOBOTO ITPOAYKTY. Y JOCJIi/KEHHI PO3IJISHYTO KJIIOUOBY IPo6IeMy: ciabke
reJIeyTBOPEHHS Ta HeCTabiIbHA CTPYKTYpa 3TYCTKY BEPOJIIOIKOTO MOJIOKA, IO TIOB’sI3aHi 3 I0T0 aTUIIOBUM G1JIKOBUM CKJIZIOM i YCKJIaHIOIOTh
0r0 BUKOPUCTAHHSA Y CUpOBapiHHi. OCHOBHUM 3aBIaHHAM OyJI0 BU3HAYeHHs ONITUMAJIBHIX 3HAYeHb /I03H1 KOATY/ISTHTY Ta TeMIIepaTypy Koa-
TYJIALT 1719 iIBUILEHHS K BUXOZY, TaK i IKOCTi cupy.



ExcriepuMeHTasIbHI oCTipKeHHs oljiHioBain BB ChyMax® M 1000 y go3ax 0.05-0.20 MJj1/J1 Ta TeMITepaTypH KOAryJsiiil B Mexax 34—
40°C Ha OCHOBHI TEXHOJIOTi4YHi TTOKA3HWUKH: BUXiJl, CHPOBH/IIJICHHS, yTPUMaHHSI BOJIOTH Ta TEKCTYpHi BacTUBOCTI. O6HzBa (haKTOPH CYTTEBO
BIUIMBAJIN Ha (POPMYBaHHS 3TYCTKy Ta SIKICTh KiHIIEBOTO MPOAYKTY. Haiikpamii pe3yJsTaTy OTpUMaHO MpH A03i koarynsHTy 0.10-0.15 mut/a i
TeMIeparypi xoaryssuii 36-38°C. 3a LuX yMOB BUXiJl CUpy JocsraB 184.5 r/J1, BMICT BOJIOr 306i/1blIyBaBcst 10 60.5%, 3MEHILyBaIoCs: CUPO-
BU/IIJIEHHS Ta ITOKPAIyBaJIKCs TEKCTYypHI XapaKTepUCTUKU. Taki pe3yIbTaTH MOSCHIOIOTHCS IiJIBUIEHOI IIPOTEOJITUYHOI0 aKTUBHICTIO Ta
¢opMyBaHHSIM CTa6L/IbHILIOI resieBOI MAaTPHUILi 32 ONTUMaILHUX YMOB.

BigMiHHOIO pHCOI0 OTPUMAaHUX Pe3YJIbTaTiB € BCTAHOBJIEHHSI ONTHMAJIbHOTO CIiBBiIHOLIEHHs 03U KOAry/IsaHTYy i TeMIlepaTypH, II0 3a-
6e3MevrIo CTabIbHYy CTPYKTYpY 3TYCTKY Ta BHIIUN BUXiJ cupy. PO3po6IeHO TeXHOIOTiUHYy CXeMy BUPOOHHIITBA M'SIKOTO CHpY 3 BEpOJIIOXKOTO
MOJIOKA, TIPU/IATHY /IO BIIPOBAKEHHS B TPOMMCJIOBUX MacluTabax. 3arpornoHOBaHUI IpoLiec Moyke 6yTH BUKOPUCTAHUI MOJIOKOIIEPEPOOHUMU
TMATTPUEMCTBAMH JIJIs1 PO3LIMPEHHS aCOPTUMEHTY (DYHKITIOHATBHIX Ta PETiOHAIBHO aJJAIITOBAHNX M SIKFX CHIPiB Ha OCHOBI BepOJIIOXKOTO MOJIOKA.

KUrro4oBi ciroBa: BepOJIiodike MOJIOKO, MSIKAM CHD, TeMIlepaTypa Koaryssiiii, 03a KoarysiHTy, BUXifl CHpY.
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BUABJIEHHSA 3AJIEXKHOCTI ITPOI[ECY ®PEPMEHTAIIT MOJIOYHHX 3TYCTKIB ME30®LIbHUMU
MOJIOYHOKHNCJIUMU CTPEIITOKOKAMMU BIJI TEHOTHUITY KOPIB 3A TEHOM KATIITA-KA3ETHY (c. 49-56)

B. I. JTJaauka, 0. 1. Ckaapenko, H. B. Boiarosa, B. B. Beuopka, C. B. TepeuieHko, B. B. Ilucapes

OG6’eKTOM JI0CJIi/KEeHD OYJIM 0COGIMBOCT] TEXHOJIOTTYHOTO MPOLIECY CKBAIIYBAHHS MOJIOYHHX 3TYCTKIB 3 MOJIOYHOI CUPOBHHU Bii KOpPIB 3
Pi3HMM I'eHOTHIIOM 3a T€HOM Kallla-Ka3eiHy. He BHpillleHO0 3a/InIIaeThes IpobsieMa HeoOXiZIHOCTI KOperyBaHHS TeXHOJIOTTYHOTO IIpOoIiecy
TIpY BUPOOHUIITBI KUCIOMOJIOUHUX ITPOAYKTIB 3 MOJIOUHOI CHPOBUHHU OTPHUMAHO] Bifi KOPiB 3 pi3HUM e HOTUIIOM 32 IIUM I'eHOM. Lle 1moB>s13aHO
3 3al[iKaBJICHICTIO BJIACHUKIB TBAPUH CTBOPIOBATU CTa/la KOPiB 3 FeHOTUIIOM BB 3 MeTO0 MiZiBUILIEHHS CUPOIIPHUIATHOCTI MOJIOKA.

ITpoBefieHO JOCTIHKEHHS 3MiHN (i3UKO-XIMIUHMX, MiKpO6GioIOTiIHUX Ta OPraHOJIENTUYHNX TOKa3HUKIB B ITpOIieci IiIeCIIPMOBAHOTO BH-
KOPHCTaHHS Me30(hi/IbHUX MOJIOYHOKHCIINX GaKTepili 6i0TeXHOIOTiYHOr0 06pO6JIEHHS Ta MIPOTATOM 36epiraHHs.

Ha mifcraBi pesysbratiB ocsi/pkeHHS ()epMEHTOBAHUX 3TYCTKIB, iX (hi3MKO-XiMiYHMX Ta MiKpOO6iOJOTiYHMX ITOKa3HUKIB BCTAaHOBJIEHA
BIJICYTHICTB 3aJI©XKHOCTI IIporiecy (epMeHTAaIlil MOJIOYHUX 3IYCTKIB Me30()iIbHIMH MOJIOYHOKUCINME CTPENITOKOKAaMU Bifi TeHOTUITy KOpiB
3a FeHOM Kallla-Ka3eiHy.

VY pesysbTaTi JocIiKeHH Oy/I10 MiATBEp/KEHO riroTesy, 0 FeHeTUYHi BapiaHTU reHa Kamnrma-kaseiny (CSN3) y xopis (AA, AB, BB) Brumu-
BalOTh Ha (i3MKO-XiMiuHi XapaKTepHUCTUKNA MOJIOKA, AUHAaMiKy (pepMeHTallii Ta BJIaCTUBOCTI MOJIOYHMX 3TYCTKIB, 1[0 (hOPMYIOTECA TIiJ| Aieto
Me30(iIBHUX MOJIOUHOKHC/IMX CTPENITOKOKIB, @ OT)Ke i Ha SIKIiCTh KiHIIEBUX KHCJIOMOJIOYHUX ITPOAYKTiB. BUKOPHUCTAHHS MOJIOKA BiJf TEHOTHUITY
KOPiB 32 I'eHOM KaIlla-Ka3eTHy MOXKJINBE 32 KJIACUYHOIO TeXHOJIOTi€lo i He oTpe6ye KOPUTYBAHHS TEXHOIOTUHUX YMOB.

OTrpuMaHi pe3y/IbTaTH POGOTH MOXKHA BUKOPUCTOBYBATH B MOJIOKOIIEPEPOGHiil IIPOMUCIOBOCTI IIPU PO3POOIL TEXHOJIOTIN KHCI0MOJIOY-
HMX IIPOAYKTIB 3 MOJIOKa-CHPOBUHH BiJj KOPiB 3 pi3HMMU I'€HOTUIIAMM 3a F'€HOM Kalllla-Ka3eiHy.

KirrouoBi croBa: Kamma-KaseiH, MOJIOYHHIT 3TYCTOK, MOJIOYHOKHCJI GaKkTepil, KOHCHCTEHIIisl, B'SI3KiCTh, 6i0TEXHOJIOTiUHA 06pPO0Ka, JIAKTO-
KOKH, TEXHOJIOTiUHi BJIACTUBOCTI, 36epiraHHs KUCIOMJIOYHUX ITPOJYKTiB.
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BUSBJIEHHS BIUIMBY EKCTPAKTY KYKYPYI3IHUX PHJIEIb HA BJIACTUBOCTI HAIIIOHAJIBHOTO
KHCJIOMOJIOYHOT'O ITPOJYKTY - AMPAHY (c. 57-69)

Aigerim Aitbayeva, Makhabat Kassymova, Maigul Kizatova, Ravshanbek Alibekov, Aidana Utebaeva

O6’eKTOM JIOCITiKeHHs OB MOTEeHIiaT KyKypy/A3sHuX putels (KP) y cBbkoMy Ta BUCYLIEHOMY BUIVISIZ sIK (DYHKI[iOHATBHUX iHI'Pe/IieHTiB
Ji71s 36aradyeHHs Hal[ioHaJIbHOTO KMCIOMOJIOYHOTO IIPOAYKTY — aiipaHy.

IcHye oueBmziHA rorpeba y IPOBEAEHHI KOMILIEKCHUX JIOCII/PKEeHb (DEPMEHTOBAHMX IPOAYKTIB, 3aCHOBAHUX HA POCIMHHO-MOJIOYHIN
cuHepril. JlocipKkeHHs CIpsIMOBaHe Ha BUpIIIeHHs Mpo6aeMH IMiBUIIEHHS XapuoBol LiHHOCTI aifpaHy IUIIXOM 30aradeHHsl Horo eKcTpa-
KTaMHU 3 MiclieBoi CUpOBUHU. Bys10 IpoBeJieHo cepilo KOMIUIEKCHUX JOCi/KeHb, CIIPIMOBAHUX Ha PO3KPUTTS IOTEHIialy (pepMeHTOBaHUX
TIPOAYKTIB aifpaHy 3a paXyHOK eKCTpakTiB KP, 1[0 BUKOPHCTOBYIOTh CHHEPIeTHYHNM e(eKT POCIMHHUX i MOJIOYHUX MaTpullb. Po3po6sieHo
TeXHOJIOT{10 aiipaHy, 36aradyeHoro 6i0JIoriYHO aKTUBHUMU CIIOJyKaMH eKCTpakTy KP.

BcranossieHo, 1o mifi BItMBoM excrpakTy KP BmicT mostideHosiB i dutaBoHOiRiB 3pocTtae Ha 22,2%, 1O CYIIPOBO/PKYETHCS aHTUOKCH-
JIAHTHOIO aKTHUBHICTIO KyKYpPY/3sTHUX PUJIENb ¥ IPOAYKTaX. B eKcrieprMeHTaJIbHOMY 3pa3Ky CIIOCTepirasocst 3HauHe mmigBuineHHs (Ha 10,49%)
BMicTy 6isIKa, 1110 ITepeBUIllye KOHTPOIbHUI IOKa3HUK. Taka akTUBAIlisl J03BOJIM/IA 3pPOOUTH BUCHOBOK, 1110 KYKYPYZA3sIHI PHJIBIIS CYTTEBO I10-
KpaIyloThb aMiHOKHCJIOTHHI ITpodisb mpozaykTy. KOHIeHTpaIis JesKiuX aMiHOKHAC/IOT 3HaYHO 3pocsia. HaiGiapln BUpaykeHe IiJBUIEeHHS 3a-
(ixcoBaHe zu1s1 ipostiny (Ha 18,28%), MeTioHiHy (Ha 15,67%), Bastiny (Ha 13,36%), aprininy (Ha 13%) Ta Tupo3uHy (Ha 12,7%). Takox BigmiueHO
miABUIEHHS piBHA (eHinananiny (Ha 10%), rictuguny (Ha 6,47%), anaHiny (Ha 6,7%), cepusy (Ha 4,9%), miinuHy (Ha 3,8%), isuny (Ha 2,1%)
Ta i30/1eHIMHY 3 JeiinHoM (Ha 0,98%).

AlipaH 3 BOJHHUM €KCTPAaKTOM KyKYypyA3sSIHUX pUJellb IPOAEMOHCTPYBaB IOKpallleHUi MiHepabHUN Mpodinb. BmicT BaxuiMBUX MiHepa-
JIiB, TaKUX sIK HATpiit (4,77%), marHiit (1,21%), dochop (10,90%), xamiit (18,08%), xasbriit (10,68%), xsop (11,25%) Ta cipka (0,71%), CyTTEBO



36inbmmBes. i 3MiHM CBii4aTh IO Te, 10 pO3pO6IEHUI TPOJYKT MOXKHA BBaYKATH BIOCKOHAJIEHUM, (DYHKI[iOHAJIBHUM ITPOLYKTOM Xapuy-
BaHHS, IEPCIIEKTUBHUM JJIs1 KOMepIiiastizariil.

KorrouoBi cyioBa: KyKypy[3siHi pUJIBIS, YABTPA3BYKOBA €KCTPAKINisi, BOGHUM €KCTPaKT, aMiHOKUCIOTHUIN IMpodinb, aHTHOKCHJJAHTHA
AKTUBHICTB.
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PO3POBKA PUBOPOC/IMHHHNX CHEKIB ®YHKIIIOHAJIBHOI'O ITPU3HAYEHHA 3 YIOCKOHAJIEHHM
JIIIIAHUM CKJIAZIOM TA ®I3UKO-XIMIYHHUMM BJIACTHUBOCTAMH (c. 70-81)

A. C. ITanmamapuyk, C. /1. IlaTiokoB, O. B. Cuaungd, B. I. HeHoB

¥V crarTi NpeAcTaBIeHo pe3y/IbTaTH JOCi/KEHHs, 00’ €KTOM SIKOTO € TEXHOJIOTisSl BUPOOHUIITBA PUOOPOCTMHHUX CHEKIiB (PyHKIIOHAIBHO-
TO IMpU3Ha4YeHHd. JIoCIi/KeHHs ClIpsMOBaHe Ha PO3B’si3aHHs MPO6IeMU yAOCKOHAIEHHS PEeleNTypy IPOAYKTY 3 METOO ITOKpaIleHHs Horo
OpPraHONIENTUYHUX, (hi3UKO-XiMIYHUX Ta PEOJIOTiYHUX BIACTUBOCTEH, a TaKOXK ITifIBUILIeHHsI 6i010riyHOI iHHOCTI. B AKOCTi CHPOBUHU BUKO-
pucTaHo (apr 3 MiJIEHTacy, 0 SKOro AojaBaau 20% MOPOIIKy TomiHaMOypy, 0,5% 20%-BOro po3urHy ajbriHAaTy HaTpifo Ta MpodilaKTHIHY
cistb 31 3HIDKEeHUM BMiCTOM HaTpiio. OIjiHeHO BIUIMB IUX J06ABOK Ha BOJIOTOyTPUMYBAJIbHY 3/1aTHICTD, (hi3nKo-XiMiuHi, CTpyKTypHO-MeXaHiu-
Hi, MiKpOoGioJIOTiuHi Ta OpraHOJIENTUYHI ITOKa3HUKU. BCTAaHOBJIEHO, 110 J0ZABaHHS TOIIHAMOYPY CIIPHSIE IIi/[BUIIEHHIO BOJIOTOyTPUMYIOUO]
3patHocTi (BY3) Ha 11,7%, a BHeceHHS 0,5% 20%-BOT0 PO3UMHY aJbriHATY HATPil0 — 3HIDKEHHIO TPAHWYHOI HAIpyrH 3cyBy 70 8,1 kIla Ta
MiZIBUIIEHHIO JIMIKoCTi 1o 3,2 kIla. IlokasaHo, 1110 B rporieci BUPOGHUIITBA Ta 30epiraHHs CHeKiB Bifj0yBaeThcs mporiec Mozrdikarii )Kupis
CHPOBUHH. JIOCIIi/[KEHO JMHAMIKy HAKOITMYEHHS KOH IOTOBAaHUX /IieHIB i TpueHiB - mpoykTiB KoH forarnii ITHXKK, 110 3ymoBJttoe popmyBaHHS
JIOZATKOBUX (DYHKITIOHAJIBHUX BaacTHBOCTel. [ToKkasHUK MepOKCHUAHOro Yyncia He repeBulyBas 0,043% 1,/100 r »xupy, 110 BKa3ye Ha BUCOKY
OKHCJIIOBAJIBHY CTa0iIbHICTh. BCTaHOBJICHO, 1110 TePMiH IIPUAATHOCT] CYIIEHNX PUOOPOCINHHNX CHEKIB CTAHOBUTS /10 25 1i6 3a TeMIiepaTypu
36epiranHs 2 + 6°C. Po3po6seHa perenTtypa Mae IMepcreKTUBY TPAaKTUYHOT0 3aCTOCYBaHHS Y cdepi (PyHKIIIOHAIPHOTO XapdyBaHHs, 30KpeMa
TIpU BUPOGHUIITBI IPOJIYKTIB, OpPiEHTOBAaHUX Ha 3ZJ0POBU CIIOCI6 JKUTTS, Ta MOXKE OYTH BIIPOBaPKeHA Y MacoBe BUPOGHHIITBO JIJIsI 33/I0BOJICH-
Hs 1060BUX (iziosoriyHmx norped JIOAUHNI B OCHOBHUX HYTPi€HTax.

Korro4oBi cioBa: pubopoCIMHHI CHEKH, (apll 3 IiseHracy, IOpOIIOK TOIiHaMOypy, ajJbriHaT HATPilo, peoIoriuHi BJACTUBOCTI, OKHUCJIO-
BaJIbHA CTAGLIBHICTD JKUPIB, KOH IOTOBaHI /Ii€HU i TPUEHH, TIEPOKCU/HE YUCIIO, (PyHKIiOHAIbHE XapuyBaHHS.
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BU3HAYEHHSA MOXXJIMBOCTEH IIOKPAIIEHHS SKOCTI BAPEHUX KOBBAC IIUIIXOM OIITUMIBAIIIT X
PEIIEIITYP (c. 82-89)

Gulbagi Orymbetova, Makhabat Kassymova, Emit Orymbetov, Zhansaya Abish

OG’eKTOM JOCTI/PKEHHSI € pelenTypa KOBOGACHUX BUPOOGIB 3 [J0/laBaHHSIM TOPOXOBOro GopomrHa. Po3B’s3yBaHa mpo6sieMa IOJISATae y
CTBOpPEHHI M’ICHUX BUPOO6iB 3 ONTUMAaJIbHUM CKJIA/[OM Ta SIKIiCTIO 3 TIOKPAIEHUMHU OPTraHOJENTUIHUMH XapuyOBUMU XapaKTepPUCTUKAMU TIPH
36epe)keHHi Ge3IIeKU Ta TeXHOJIOTUHOI e()eKTUBHOCTI IIPOJYKTY.

IIin gac mocsimpreHHs Gy/I0 MOOYZOBAaHO MaTeMaTHYHY MOJieJIb /ISl ONTUMI3allii pelenTypy MeTO/IOM JIiHIHOTO IporpaMyBaHHs Ta IIpo-
Be/IEHO KBAJTIMETPUYHY OLIIHKY SIKOCTi KiHIIEBOrO IIPOAYyKTY. ONTHMAIBHUN CKJIaJ] KOBOACHHX BUPOOIB CKJIA/IAETHCS 3 HACTYITHOTO: SUIOBUYMHA —
820 r/Kr; 6apaHsTIMii >kup — 80 I/KT; TOpPOXoBe GOPOLIHO — 53,35 I'/KT; KyXOHHA CLIb — 1,5 I/Kr; HITpUT Hatpito — 0,002 I/KT; MeJIeHUI YOpHMIA Ite-
penb — 0,1 I/KT; KpoxMaJsb — 45 T/Kr; Iykop — 0,15 1/Kr. Pe3ysibraTu OCTi/PKEeHHS TI0Ka3aIH, 1[0 KOMIUIEKCHU TTOKAa3HUK SIKOCTi CTaHOBUTS 0,88.
Ile BifmoBifae HaliKpalOMy MMOKa3HUKY AKOCTi FOTOBOI IMPOAYKILii. 3HaUeHHsA TPyNOBUX MOKa3HUKIB AKOCTi BApEHMX KOBOAC TaKi: OpraHoJIern-
TUYHI TOKa3HUKH — 0,14; ¢iznko-xXiMivHi moka3sHUKH — 0,14, TOKa3HUKH Ge3reku — 0,36, XapJoBa IiHHICTh — 0,15, eHepreTHyHa MiHHICTD — 0,09.

BUKOpPHCTOBYIOUH 1ii Mi/IXO/{U 10 BUGOPY iHIpe/lieHTIB Ta IX KiIbKICHUX CITiBBi/IHOIIEHD, BJJAJIOCS AOCSATTH GaJaHCy B aMiHOKHCIOTHOMY
Ta KUPOBOMY CKJIA/Ii, 3HU3UTH COGiBapTiCTh Ta IOKPAIUTH OPTaHOJIENITUYHI XapaKTePUCTUKY IIPOAYKTY. Li pe3y/ibTaTi ITOSICHIOIOTHCS BUKO-
PUCTaHHSAM KOMIUIEKCY METO/[iB MaTEMATUIHOTO MOZIE/IIOBAHHS Ta OPTaHOJIENITUYHOI KOPEKIIil perenTypy Ha OCHOBI JIeTyCTaI[iliHOT OI[iHKH.
BukopucTaHHS TOPOXOBOr0 GOPOIIHA 3HIKYE BUTPATH CUPOBUHH, JIOIIIBHO BUKOPUCTOBYBATH F0T0 SIK aJIbTEPHATUBY M sicy. OTpUMaHi aHi
MOXXYTb OyTH BUKOPHUCTAHI Ha TIPaKTHIIi TIPX po3po0iIli (GyHKI[IOHATBHIX M SICHUX ITPOAYKTiB, 0COOIMBO B KOHTEKCTi HEOOXiHOCTI i BUIIeH-
Hs Xap4oBoi I[IHHOCTi, 6e31eKN Ta KOHKYPEHTOCITPOMOYKHOCTI TIPOAYKIIii.

KurrouoBi croBa: koB6acHi BUPOOH, MaTeMaTHYHE MOJIEJIIOBAHHS, CUMITJIEKC-METOY, KBAIMETPHYHA OIliHKa, OIITUMI3allisl perenTypH.
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OBTPYHTYBAHHSA E®EKTMBHOCTI BUKOPHCTAHHAA YIIAKOBKMH 3 IIOTJIMHAYEM KHCHIO ITPH
3BEPITAHHI M’JICHHUX JPIBHOIIIMATKOBHX HATYPAJIBHUX HAIIIB®PABPHUKATIB (c. 90-102)

JI. B. Baxs-IIpuninko, M. €. Cepaiok, B. M. Bargypa, V. P. [lpauyk, M. B. Aaapyimenko, I. B. lllramak, B. I. Taxyx, H. O. Kiposuu

OG6’eKTOM JIOCTiPKEHHSI € ITpoliec 30epiraHHst M’sICHUX JPiGHONIMATKOBHX HATYPAJIbHUX HamiB()aGpHKaTiB B yIIAKOBI 3 KUCHEBHUM COp-
6eHTOM. BupinryBasace mpo6aema, oB’si3aHa 3 BUBHAYEHHSIM 6e3[1eUHOr0 TepMiHy 36epiraHHs IpoAyKTy 6e3 MoripIieHHs ITOKa3HUKIB IKOCT].



3aCcTOCYyBaHHS YIIAKOBKU i3 KUCHEBUM COPGEHTOM MOXKE CYTTEBO 30GUIBIIMTU TE€PMiH MPUAATHOCTI HAMiBPaOPUKATIB A0 IX BUKOPUCTAHHS.
JocmipkeHo AMHAMIKY 3MiH (i3UKO-XiMIYHUX, (YHKIIIOHAJIPHUX Ta OPTaHOJIENTHYHUX ITOKa3HUKIB IIPOAYKTY BIIPOJIOBXK 36epiraHHs. 3pasku
YIIaKOBaHO B 6ap’€pHY MOJIMEPHY YITaKOBKY: I-KOHTposib (6e3 mominHava) ta [I-gocsif (3 KuCHeBUM HOIIMHAYeM). 36epiraHHs 37iiCHI0BaIN
3a TemIepaTypu MiHyc 1...1°C BpogoBx 14 ai6. BcTaHOBJIEHO, 1110 SJIOBUYMHA Kpallle yTPUMY€E BOJIOTY, HiXK CBUHMHA, Yepe3 MEeHIIUil BMiCT
SKUpY. Y CBUHUHI, HABITAKY, BUCOKUH BMICT XHPY ITPU3BOANUTS /10 3HAYHOI BTPATH BOJIOTH, OCOOINBO Yy 3BUYAHUX yMOBaxX 36epiraHHs Iic-
J1g 5-7 AHiB. BUKOpUCTaHHA KUCHEBOTO COPOEHTY JI0IIOMAarae MiJTpPUMyBaTH BUCOKY BOJIOTOYTPHMMYBaJIbHY 3/JaTHICTh M>sAca /1o 14 fHiB. Jlo-
CJTiZPKEHHS TTOKa3aJIM CUJIBbHHI 3BOPOTHHII 3B>5130K MK piBHeM pH Ta BOJIOrOyTPHUMYBaJIbHOIO 3[JaTHICTIO. Y IIpolieci 30epiraHHs M'ICHIX Ha-
miBdabpuKaTiB 6e3 KHUCHEBOT0 COPOEHTY CIIOCTepirasocs iHTeHCUBHIIIIe 3HIDKEHHS Oi/IKa, BiZIHOCHE 3pOCTaHHS KUPY BHACIIIOK JeTifpaTariii
3 Mi/[BUIIEHUM PU3UKOM OKHCHEHHS Ta HAKOIIMYEHHS BYIJIEBOJIB, TO/i SIK 3aCTOCYBAHHSI COPOCHTY CIIPHUSIIIO CTPUMYBAHHIO I[UX HETaTUBHUX
3MiH. 3aCTOCyBaHHS KMCHEBUX MOIVIMHAYIB Y CKJIAZli aKTUBHOI YIIAKOBKH CIIPHsie 30€pe)XeHHI0 (Di3MKO-XiMIUHNX Ta OPTaHOJIENTHYHUX ITOKa3-
HUKIB M'SICHUX HamniB(aOGpHUKaTiB, 3HIKYE IHTEHCUBHICTh OKMCHMX IPOIIECiB i MoioBKye TepMiH X 36epiranHs Ha 5-6 1i6 6e3 3acTOCYBaHHS
KOHCepBaHTiB. OTpUMaHi pe3y/IbTaTh MOXKYTh OyTH BUKOPHUCTAHI IIPH PO3pOoOIIi iIHHOBALiTHHUX YITAKOBOK JJIST OXOJIO/PKEHUX M SICHUX BUPOOiB.

KorrouoBi croBa: M’sicHi HamiBhabprKaTy, TepMiH 306epiraHHsI, KUCHEBUI COPOEHT, aKTHBHA YIIAKOBKA, BMiCT MaKpOHYTPi€HTIiB, CEHCOPHi
BJIACTUBOCTI.



