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RESEARCH OF THE PRODUCTION PROCESS
OF DRY PECTIN CONCENTRATES

G. Deinychenko, D. Dmytrevskyi, V. Chervonyi,
D. Horielkov, M. Vasylenko

The expediency of membrane processing of pectin extracts in the mode with
vibration mixing is substantiated. The influence of temperature, pressure and duration
of the process of membrane concentration and purification of pectin extracts on the
characteristics of ultrafiltration membranes of the PAN type has been established.
Rational parameters and regimes of the process of ultrafiltration concentration and
purification of pectin extracts have been determined.

Keywords: pectin concentrates, membrane module, biological fluids, dry
substances, pectin-containing raw materials, ultrafiltration.

JOCJIIKEHHS MPOHECY BUPOBHUIITBA CYXUX
HNEKTUHOBUX KOHIIEHTPATIB
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J.B. T'openkos, M.O. Bacuiienko

3oiticneno 02130 cyuacnux memooié nposedenus npoyecie memOpannoi
06pPOOKU NEKMUHOBUX eKCMPAaKmig. Po3eisinymo numanHs nowyky HO8Ux mexHiuHux
piweny 01 npoyecy KOHYeHMPYBAHHS MAd OYUWEHHS NEeKMUHOB020 eKCMPAKmy,
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BU3HAYUEHO NOMPIOHI MeXHIuHI napamempu, po3poOIeHO Mma ONUCAHO CXeMu
mexHiuHuX piuenv npoyecy excmpazysanhs. IIpogedeno ananiz meopemuynux ma
eKcnepumMeHmanbHux O00CHiodiceHb YIbmpagitempayitino2o npoyecy neKmuHo8UxX
excmpaxkmis. 3a pe3yibmamamu npoeedenux 00CaiodceHb Npoyecy KOHYeHmpyeaHHs
NeKMUHOBUX KOHYEHMPAMIE i3 GUKOPUCIAHHAM pexcumy eiopayii 01a po30ineHHs
6ion02iuHUX PIOUH YCMAHOBNIEHO PAYIOHAbHI napamempu, maki K memnepamypa,
mpuganicme | muck. BusHaueHo AKICHI NOKA3HUKU O00EPHCAHUX NEKMUHOBUX
Konyenmpamis. Jlocniodceno 6naue cmyneHs nonepeoHvo20 po30asneHHs, HUcad
YUKNi6 po3uuUHeHHs NeKMUHOBUX KOHYEeHMpamié HA NPOOYKMUGHICMb MeMOpaHu
ITAH-100 6 npoyeci tioco ouuwenns diagpinompayicio. [Ipoananizo8ano YUHHUKY, Wo
B8NIUBAIOMb HA Pi6EHb KOHYEHMPAYIUHOI NOIApU3AYii HA NOBEPXHI HANIGNPOHUKHUX
membpan muny IIAH y npoyeci yavmpaghinempayitinoco KOHYEHmMpPY8aHHsl.
Yemanosneno  payionmanvui  mexwnonociuni  napamempu  yiempaginempayitinoco
KOHYEHMPYBAHHA NeKMUHOBUX eKCMPAKmMi6 i3 GUKOPUCMAHHAM 3aX00i8 O 11020
inmencugbixayii. Joeedeno, wjo 3acmocy8anHa 6iOpayitiHo20 nepemiuy8anHs 3
NYALCYIOUUMU NOMOKAMU NEKMUHOBUX eKCMPAKMIE Y MIDCMeMOPAHHOMY KaHai
0038051€  iHmencugiKysamu npoyec yiompa@itempayiinoco KOHYEHMpPYEaHHs
NeKMUHOBUX eKCMPAKMI6 NOPIGHAHO 3 YIbMPADITbMPaAyitiHuM KOHYEHMPYBAHHAM Y
mynukosomy pedxcumi 6 1,5...1,6 pasy. Busnaueno eniue cmynens ma wucia yuxiie
po3basnenns NEeKMUHOBUX KOHYenmpamis Ha nPoOYKMuGHicmb
yaempagpinompayivinnux  memopan  [IAH-100  3a  ouuwenHs  nekmuHosux
KOHYewmpamig y npoyeci diagpinempayii. Ycmanoeneno @izuxo-ximMiuHi noKasHUKu
AKOCMI KIHYe8020 NPOOYKMY — NeKMUHOB020 KOHYEHMPAMY HA OCHOGI NeKMUHOGUX
eKCMPAaKmis, wo 00epiCcaHi 3a PpayioHATbHUX napamempie Yivmpa@itempayii.
3asnaueno xapaxmepni necnpasnocmi 061adHants ma cnocodu ix ycynenns. Taxum
YUHOM, po3pobieHi npoyecu ma 061AOHAHHA O npoyecie memopanHoi 06pobKu
NeKMUHOBUX — eKCMPAKmie — MOXCYmb — Oymu  GUKOPUCMAHI Ol 00EpPIHCAHHS
BUCOKOSIKICHUX NEeKMUHOBUX KOHYeHmpamié ma 6eupOOHUYmMeda pisHOMAaHimHOL
Kyninapnoi npoOykyii Ha 0cHoGi OYPAK08020 NEKMUHOB020 KOHYEHMpAmy AK Hd
nepepooHUX, Max i Ha cneyiani3o8aHux NIONPUEMCMBAX XAPYOB0i NPOMUCTIOBOCHII.

Knrwuoei cnosa: nekmunogi konyenmpamu, Memopantuil Mooyiv, 6iono2iuni
PpiOuHuU, cyxi peuosunU, NeKMUHOBMICHA CUPOBUHA, YIbmpagditempayis.

Statement of the problem. One of the main directions of increasing
the efficiency of modern food production is the creation of low-waste and
energy-saving processes, the involvement of secondary raw materials in the
food industry. The production of pectin concentrates meets this task, because,
on the one hand, it allows to bring into circulation secondary pectin-
containing raw materials - beetroot, apple, citrus pulp, sunflower baskets, and
on the other hand, it contributes to the production of a diverse range of pectin-
containing products and culinary products based on them [1]. In recent years,
our country's need for pectin products (pectin concentrates) significantly
exceeds the volume of their purchases abroad. To date, there is no production
of pectin products. This can be explained by the imperfection and inefficiency
of the existing production processes of pectin concentrates and equipment for
their implementation, the lack of scientifically based resource-saving
processes and technologies of pectin production [2].
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The main reasons for the lack of pectin production in the food industry
are the insufficient level of theoretical development of the processes of
concentration and purification of pectin extracts from pectin-containing raw
materials, the lack of highly efficient energy-saving equipment for pectin
production [3]. The necessity of researching the processes of membrane
processing of pectin concentrates has been proved, with the aim of improving
the production process of pectin concentrate with its further use in the
technologies of health culinary products [4].

Today, the main stages of the process of obtaining pectin concentrates
that need improvement are the processes of concentration and purification of
the obtained pectin extracts, which can be solved by involving baromembrane
methods of processing pectin extracts [5].

Therefore, one of the urgent tasks is to improve the production process
of dry pectin concentrates through the complex use of membrane methods of
concentration and purification of pectin extracts, the solution of which will
allow not only to create an energy-saving process for the production of pectin
concentrates, but also to develop economically highly efficient equipment for
its implementation [6]. And this will make it possible to introduce the
obtained pectin concentrates into the development of new technologies of
healthy culinary products for sale at enterprises of the restaurant industry [7].

Review of the latest research and publications. An important task
of a number of branches of the processing industry is to ensure high quality
of products and waste-free production [8]. To this end, the efforts of
specialists and scientific employees of all branches of the national economy
are aimed at creating new energy- and resource-saving technologies, waste-
free processing of all constituent parts of raw materials and expanding the
range of production products [9]. This fully applies to the food industry of
the agro-industrial complex of the country, especially to the dairy industry.
The solution to the given task is based on technologies based on particularly
safe technological conditions [10]. For this, baromembrane processes have
been widely used in recent years — microfiltration, ultrafiltration, reverse
osmosis, etc [11]. The main feature of these membrane processing methods
is the presence of a semi-permeable membrane, which has permeability
according to certain dimensions of the compounds of the separated raw
material [12]. Today, in the food industry, membrane processing methods are
used for the purification and concentration of fruit and vegetable juices in
canning production, diffusion juice in sugar production, for the concentration
of milk and dairy products, stabilization of soft drinks and grape wines, plant
extracts, cold pasteurization of beer, for the preparation of technological
water, purification of vegetable oils, obtaining protein from potato juice,
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separation of the blood of slaughter animals, separation of enzymes,
purification of industrial effluents, separation of gases, etc. [13].

For the food industry, the use of membrane technologies is
particularly relevant, as they allow the concentration and purification of food
biological fluids without the influence of temperature, preserve the native
properties of food nutrients, carry out low-temperature sterilization of
solutions, purify drinking water, etc [14]. Among the factors restraining the
introduction of membrane methods, in particular ultrafiltration, in the food
industry, it should be noted the insufficient development of theoretical
provisions on the processes occurring during ultrafiltration processing of
food raw materials, the lack of objective experimental data on the
characteristics, properties and operating conditions of modern ultrafiltration
membranes, imperfection of existing domestic industrial ultrafiltration units
[15].For many years, developments were carried out to improve these processes
by applying thermal, physical-mechanical, chemical, etc. methods of
processing pectin extracts with the aim of obtaining an environmentally
friendly product — pectin [16]. This can be observed from the information
sources analyzed above. Along with this, today, membrane processes are
widely used in the food, microbiological and pharmaceutical industries, and
their scope of application is constantly expanding. At the same time, modern
industry has at its disposal a wide range of types of membrane processes.

Thus, the study of the processes of concentration and purification of
pectin extract using membrane processing processes, the study of the
properties of new types of ultrafiltration membranes is an urgent task today,
because it will allow to expand the introduction of ultrafiltration in the food
industry, as well as to obtain pectin concentrates with high pronounced food
and nutritional properties.

The objective of the research. The purpose of the article is research
and improvement of the production process of dry pectin concentrates and its
hardware design.

Presentation of the research material. Ultrafiltration membranes of
the PAN type: PAN-50 and PAN-100 were studied in the work. PAN-type
membranes are ultrafiltration membranes of the second generation, made on
the basis of acronitrile copolymers. One of the main characteristics of
ultrafiltration membranes is productivity. A distinction is made between the
initial performance of membranes, that is, the performance of new
membranes in the initial period of their operation, and the actual performance,
which characterizes the operation of membranes under conditions of constant
operation. To study the process of ultrafiltration concentration of pectin
extracts, the main input parameters of the process were chosen: t —
temperature of ultrafiltration concentration, °C; t is the duration of the
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process, s2; P is filtration pressure, MPa. Levels and intervals of variation are
set for these parameters.

During the experiments, the necessary pressure in the supramembrane
space of the ultrafiltration module was created using a compressor and varied
from 0.2 to 0.6 MPa. The speed of the PE flow in the intermembrane channel
in the vibration mode was 0.5...2.0 m/s, the feasibility of using this parameter
was studied in. After 20 min, when the ultrafiltration rate became constant,
the amount of filtrate that passed through the membrane in 10 min was
measured. In the vibrating stirring mode, the electric motor connected to the
stirrer located inside the ultrafiltration module was turned on. Dependencies
of changes in performance of ultrafiltration membranes in the process of
ultrafiltration concentration of pectin extracts are shown in fig. 1.
Dependencies of quality characteristics of membrane processing products —
pectin concentrate and permeate, obtained using the vibration mode — in fig.
2.

The results showed that the dependences of the performance of
semipermeable membranes PAN-50 and PAN-100, the concentration of
pectin substances in the concentrate, the content of dry substances in the
permeate and concentrate under different technological regimes are non-
linear. This is explained by the complexity of the combined effect of three
factors of the process of ultrafiltration concentration of pectin extracts both
on the productivity of the semipermeable membrane and on the quality
indicators of pectin concentrates. Approximation of data by regression
equations made it possible to reveal ambiguous dependences of performance
of ultrafiltration membranes, concentration of pectin substances, and content
of dry substances on pressure, temperature, and duration of the process of
ultrafiltration concentration of pectin extracts.

From the graphical dependence of the performance of the PAN-50 and
PAN-100 membranes on the ultrafiltration pressure (Fig. 1), it can be seen
that the nature of the change in performance with an increase in pressure from
0.2 to 0.4 MPa in the dead-end mode shows a slow increase in productivity,
and in the mode with by vibration mixing — a sharp increase in productivity
for both membranes. In the area from 0.4 to 0.6 MPa, the performance of the
membranes does not change significantly with increasing pressure in the dead-
end mode. In the mode of vibration mixing, the performance of both membranes
increases slowly with increasing pressure.

Thus, for the dead-end mode, the productivity value at P = 0,4 MPa
is: for the PAN-50 membrane — 1,8 dm3/m2-h, for the PAN-100 membrane
—2,3dm3/m?-h; at P = 0,6 MPa: for the PAN-50 membrane — 2,0 dm3/m?2-h,
for the PAN-100 membrane — 2,5 dm%m?-h. In the mode of vibrating mixing
with a perforated vibrating plate, the value of productivity is at
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P =0,4: for the membrane PAN — 50 — 4,1 dm3/m?-h, for the membrane PAN-
100 — 4.7 dm3/m2-h; at P = 0.6 MPa: for the PAN-50 membrane — 4.5
dm3/m?-h, for the PAN-100 membrane — 5.1 dm3/m?-h. The increase in the
performance of membranes under the condition of using a perforated
vibrating plate can be explained by an increase in pressure (by approximately
1 MPa) over the membrane surface due to flows directed in the direction of
movement of the vibrating disk to the membrane surface.
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Fig. 1. Dependence of the productivity of ultrafiltration membranes of
the PAN type on pressure during ultrafiltration concentration of pectin extracts
at a temperature of 50°C: 1, 3 — PAN-50 membrane in the dead-end mode and in
the mode with vibration mixing, respectively; 2, 4 — the PAN-100 membrane in
the dead-end mode and in the mode with vibrational mixing, respectively, the
pressure in the case of the dead-end mode and the mode with vibrational mixing
of the ultrafiltration concentration process is different

The analysis of the obtained data shows that increasing the pressure
during ultrafiltration concentration of pectin extracts more than 0.4...0.5 MPa
is impractical, because it is not impractical, because it does not lead to a
significant increase in the productivity of both types of membranes. In
addition, the use of a vibrating perforated disc allows not only to significantly
increase the performance of ultrafiltration membranes by preventing the
formation of a gel layer on their surface, but also to reduce the working
pressure in the pressure channel of the ultrafiltration module.

The graphical dependence of the influence of the temperature of pectin
extracts on the performance of semipermeable membranes of the PAN type
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(Fig. 2) shows the difference in the curves for both regimes. At the same time,
with an increase in temperature in the dead-end mode and the turbulence
mode, an increase in productivity is observed for both types of investigated
membranes.
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Fig. 2. Dependence of the productivity of ultrafiltration membranes of
the PAN type on temperature during ultrafiltration concentration of pectin
extracts at a pressure of 0.4 MPa: 1, 3 - PAN-50 membrane in the dead-end mode
and in the mode with vibration mixing, respectively; 2, 4 — PAN-100 membrane
in the dead-end mode and in the mode with vibration mixing, respectively

In the range of temperature values from 20 to 45°C, there is an
intensive increase in the productivity of semipermeable membranes of the
PAN type for both regimes. With an increase in temperature from 45 to 60°C
in the case of a dead-end mode, the performance of the PAN-50 and PAN-
100 membranes changes slightly and has a similar character. In the case of
vibration mixing, with increasing temperature, the performance for both
types of membranes becomes constant. A further increase in temperature is
impractical, which is explained by the destruction of pectin substances in the
extract during its ultrafiltration concentration.

Thus, for the dead-end mode, the productivity value at t = 45 °C is: for
the PAN-50 membrane — 1,7 dm®/m?-h, for the PAN-100 membrane — 2,2
dm3/m2-h; at t = 60°C: for the PAN-50 membrane — 2,1 dm3/m?-h, for the
PAN-100 membrane — 2,3 dm3/m?-h. In the turbulence mode of the
ultrafiltration process with a perforated vibrating plate, the productivity value
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at t = 45°C is: for the PAN-50 membrane — 4,1 dm3/m?-h, for the PAN-100
membrane — 4,7 dm3/m?-h; at t = 60 °C: for the PAN-50 membrane — 4,2
dm3/m?-h, for the PAN-100 membrane — 4,9 dm3/m?-h. The increase in the
performance of semipermeable UV membranes of the PAN type with
increasing temperature can be explained by the decrease in the viscosity of
pectin extracts, which leads to a softening of the structure of the gel layer that
forms on the surface of the membrane. The analysis of the obtained data
shows that increasing the temperature of pectin extracts during their
ultrafiltration concentration above 45...55°C is impractical, since there is no
significant increase in the productivity of semipermeable membranes. In
addition, it should be taken into account that too high temperatures lead to
undesirable biochemical transformations of pectin substances and a decrease
in their functional properties. According to the obtained dependence of the
influence of the duration of the process of ultrafiltration concentration of
pectin extracts on the productivity of semi-permeable membranes of the PAN
type (Fig. 3), it can be seen that the character of the dependence curves has a
distinct difference. During the deadlock mode, during the first 0,5...2,0 hours,
there is a sharp decrease in the productivity of semipermeable membranes.
Further ultrafiltration treatment does not lead to a significant decrease in the
performance of the membranes. In the mode with vibration mixing, a slightly
different pattern of changes in membrane productivity is observed depending
on the duration of the ultrafiltration process of pectin extracts. At the same
time, the productivity of both types of membranes also decreases, but to a
much lesser extent.

Therefore, for the dead-end mode, the productivity value in the time
range T = 0,5...2,0-60? s decreases as follows: for the PAN-50 membrane —
from 4,0 to 2.4 dm3/m?2.h, for the PAN-100 membrane — from 4,7 to
2,8dm¥m?-h; at © = 4-60? s, productivity decreases: for the PAN-50
membrane — to 1,8 dm3/m?-h, for the PAN-100 membrane — to 2,2 dm3/m?-h.
In the mode of vibrating mixing with a perforated vibrating plate, the
productivity value in the time range t = 0,5...2,0-60? s decreases as follows:
for the PAN-50 membrane — from 5,7 to 4,8 dm3/m2-h, for the PAN-100
membrane — from 6,3 to 5,4 dm®/m?-h; at t = 4-60? s, productivity decreases:
for the PAN-50 membrane — to 4,2 dm®m?-h, for the PAN-100 membrane —
to 4,6 dm3/m?-h.
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Fig. 3. Dependence of the productivity of ultrafiltration membranes of
the PAN type on the duration of the process of ultrafiltration concentration of
pectin extracts at a temperature of 50°C and a pressure of 0.4 MPa: 1,3 — PAN-
50 membrane in the dead-end mode and in the mode with vibration mixing,
respectively; 2, 4 — PAN-100 membrane in the dead-end mode and in the mode
with vibration mixing, respectively

The decrease in the productivity of semipermeable membranes with
an increase in the duration of the process can be explained by the intensive
formation of a gel layer of high molecular weight substances on their surface,
which significantly slows down the process of ultrafiltration concentration of
pectin extracts. In the mode with vibrational mixing, the slower nature of the
decrease in productivity of ultrafiltration membranes is due to the effect of
vibrational turbulation on the thickness of the polarization sediment formed
on their selective surface.

The conducted studies show that the rational modes of ultrafiltration
concentration of pectin extract using semipermeable membranes are the
following values: pressure —0,4...0,5 MPa, temperature — 45...55 °C, duration
of the ultrafiltration concentration process — 1,5...2 hours. At the same time,
the ultrafiltration concentration of pectin extracts is given significant
intensity by the mode of vibration mixing, the rational values of the speed of
which are in the range of 1,5...1,7 m/s.



144

Thus, it can be seen from the above data that the process of
ultrafiltration concentration of pectin extracts using semipermeable
membranes of the PAN type is complex in nature.

Conclusion. The analysis of theoretical and experimental studies of
the process of ultrafiltration of pectin extracts was carried out. According to
the results of the studies of the concentration process of pectin concentrates
using the vibration mode for the separation of biological fluids, rational
parameters were established: temperature — 40..50 °C, duration —
(1,5...2,0)-60% s and pressure — 0,4...0,5 MPa. The quality indicators of the
obtained pectin concentrates were determined. The influence of the degree of
preliminary dilution, the number of cycles of dissolution of pectin
concentrates on the performance of the PAN-100 membrane in the process of
its diafiltration purification was studied.

Thus, the developed processes and equipment for membrane
processing of pectin extracts can be used to obtain high-quality pectin
concentrates and produce a variety of culinary products based on beet pectin
concentrate, both at processing and specialized food industry enterprises.

References

1. Benassi, L., Alessandri, I., & Vassalini, 1. (2021). Assessing green
methods for pectin extraction from waste orange peels. Molecules, 26(6).
https://doi.org/10.3390/molecules26061766

2. Chabanova, O., Bondar, S., Kotliar, Y., Nedobiychuk, T., & Verkhivker,
Y. (2021). Analysis of the pectin extraction process at recycling of secondary material
resources. Technology Audit and Production Reserves, 3(3(59)), 34-39.
https://doi.org/10.15587/2706-5448.2021.235270

3. Chandel, V., Biswas, D., Roy, S., Vaidya, D., Verma, A., & Gupta, A.
(2022). Current Advancements in Pectin: Extraction, Properties and Multifunctional
Applications. Foods. MDPI. https://doi.org/10.3390/foods11172683

4. Cilingir, S., Goksu, A., & Sabanci, S. (2021). Production of Pectin from
Lemon Peel Powder Using Ohmic Heating-Assisted Extraction Process. Food and
Bioprocess Technology, 14(7), 1349-1360. https://doi.org/10.1007/s11947-021-02636-9

5. Ciriminna, R., Fidalgo, A., Delisi, R., llharco, L. M., & Pagliaro, M. (2016).
Pectin production and global market. Agro Food Industry Hi-Tech, 27(5), 17-20.

6. David Durdn-Aranguren, D., Juliana Alméciga Ramirez, C., Catalina
Villabona Diaz, L., Ayalde Valderrama, M., & Sierra, R. (2022). Production of Pectin
from Citrus Residues: Process Alternatives and Insights on Its Integration under the
Biorefinery Concept. Pectins - The New-OIld Polysaccharides. IntechOpen.
https://doi.org/10.5772/intechopen.100153

7. Deynichenko, G., Guzenko, V., Dmytrevskyi, D., Chervonyi, V.
Omelchenko, O., Horielkov, D., Korolenko, O. (2020). Developing a technique for
the removing of a gel layer in the process of membrane treatment of pectin extract.
Eastern-European Journal of Enterprise Technologies, 4(11-106), 63-69.
https://doi.org/10.15587/1729-4061.2020.208984



https://doi.org/10.3390/molecules26061766
https://doi.org/10.15587/2706-5448.2021.235270
https://doi.org/10.3390/foods11172683
https://doi.org/10.1007/s11947-021-02636-9
https://doi.org/10.5772/intechopen.100153
https://doi.org/10.15587/1729-4061.2020.208984

145

8. Deynychenko, G., Guzenko, V., Dmytrevskyi, D., Chervonyi, V.
Kolisnichenko, T., Omelchenko, O., Nykyforov, R. (2018). Study of the new method
to intensify the process of extraction of beet pulp. Eastern-European Journal of
Enterprise  Technologies, 4(11-94), 15-20. https://doi.org/10.15587/1729-
4061.2018.140126

9. Gomez, B., Yafez, R., Parajo, J. C., & Alonso, J. L. (2016). Production
of pectin-derived oligosaccharides from lemon peels by extraction, enzymatic
hydrolysis and membrane filtration. Journal of Chemical Technology and
Biotechnology, 91(1), 234-247. https://doi.org/10.1002/jctb.4569

10. Giizel, M., & Akpmar, O. (2019). Valorisation of fruit by-products:
Production characterization of pectins from fruit peels. Food and Bioproducts
Processing, 115, 126-133. https://doi.org/10.1016/j.fbp.2019.03.009

11. Giizel, M., Tektas Tasan, N., & Akpinar, O. (2020). Alternative pectin
production methods and sources. AGROFOR, 5(1).
https://doi.org/10.7251/agreng2001038g

12. Han, Y., & Du, J. (2022). Relationship of the methanol production, pectin
and pectinase activity during apple wine fermentation and aging. Food Research
International, 159. https://doi.org/10.1016/j.foodres.2022.111645

13. Huang, J., Hu, Z., Hu, L., Li, G., Yao, Q., & Hu, Y. (2021, December 1).
Pectin-based active packaging: A critical review on preparation, physical properties
and novel application in food preservation. Trends in Food Science and Technology.
Elsevier Ltd. https://doi.org/10.1016/j.tifs.2021.09.026

14. Hutomo, G. S., Rahim, A., & Kadir, S. (2016). Pectin Isolation from Dry Pod
Husk Cocoa with Hydrochloride Acid. International Journal of Current Microbiology and
Applied Sciences, 5(11), 751-756. https:/doi.org/10.20546/ijcmas.2016.511.086

15. Iskakova, G., Kizatova, M., Baiyshayeva, M., Azimova, S., Izembayeva,
A., & Zharylkassynova, Z. (2021). Justification Of Pectin Concentrate Safe Storage
Terms By Pectin Mass Ratio. Eastern-European Journal of Enterprise Technologies,
4(11-112), 25-32. https://doi.org/10.15587/1729-4061.2021.237940

16. Jia, T., Zeng, J., Gao, H., Jiang, J., Zhao, J., Su, T., & Sun, J. (2019). Effect of
pectin on properties of potato starch after dry heat treatment. Tropical Journal of
Pharmaceutical Research, 18(7), 1375-1384. https://doi.org/10.4314/tjpr.v18i7.2

Deynichenko Gregoriy, Doctor of Technical Sciences, Prof., Professor of the
department of food technology in the restaurant industry State Biotechnology
University, deynichenkogv@ukr.net.

Heiinnuenko I'puropiii BikTopoBuy, a-p TexH. Hayk, mpod., mpodecop
kadenpn XapyoBHX TEXHOJNOTIH B  pecropaHHiil iHmyctpii, JepkaBHui
GioTexHooriuHui yHiBepcuteT, deynichenkogv@ukr.net.

Dmytrevskyi Dmytro, PhD in Tech. Sc., Assoc. Prof. of the department of
equipment and engineering of processing and food industries, Kharkiv State
Biotechnology University, dmitrevskyidv@gmail.com.

JAmurtpeBcbkuii Imutpo B’siuec1aBoBuY, KaHA. TEXH. HAYK, MO, JIOIIEHT
kadenpn oONamHaHHSA Ta IHKUHIPUHTY MEepepoOHMX 1 XapyoBHX BUPOOHHIITB,
JHepxaBHuii 0i0TexXHONOTIUHIN yHiBepcuTeT, dmitrevskyidv@gmail.com.

Horielkov Dmytro, PhD in Tech. Sc., Assoc. Prof., Department of


https://doi.org/10.15587/1729-4061.2018.140126
https://doi.org/10.15587/1729-4061.2018.140126
https://doi.org/10.1002/jctb.4569
https://doi.org/10.1016/j.fbp.2019.03.009
https://doi.org/10.7251/agreng2001038g
https://doi.org/10.1016/j.foodres.2022.111645
https://doi.org/10.1016/j.tifs.2021.09.026
https://doi.org/10.20546/ijcmas.2016.511.086
https://doi.org/10.15587/1729-4061.2021.237940
https://doi.org/10.4314/tjpr.v18i7.2
mailto:deynichenkogv@ukr.net

146

International E-commerce and Hotel and Restaurant Business, V.N. Karazin Kharkiv
National University, gorelkov.dmv@gmail.com.

Topenaxos Imutpo BikTopoBuY, KaHI. TeXH. HayK, JOL., JOLECHT Kadeapu
MDKHApPOJIHOT eeKTPOHHOI KOMEPIIii Ta FOTENFHO-PECTOPAHHOI CIIPpaBH, XapKiBChKUIH
HauioHanbHUi yHiBepcuteT iMeni B.H. Kapasina, gorelkov.dmv@gmail.com.

Chervonyi Vitalii, PhD in Tech. Sc., Assoc. Prof., Department of
International E-commerce and Hotel and Restaurant Business, V.N. Karazin Kharkiv
National University, chervonyi.v@gmail.com.

Yepponuii Bitaniit MukonaiioBu, KaH]. TEXH. HayK, JIOII., JIOII. Kadeapu
MDKHApPOJIHOT e1eKTPOHHOI KOMEPIIii Ta FOTeNbHO-PECTOPAHHOI CIIPaBH, XapKiBChKUI
HalioHanabpHUH yHiBepcuTeT iMeHi B.H. Kapasina, chervonyi.v@gmail.com.

Vasylenko Mykyta, master's degree candidate, Kharkiv State Biotechnology
University, mykyta.v.o@gmail.com.

Bacnnenko Mukuta OJieroBud, 3100yBay BUIIOT OCBITH CTYIICHS MaricTpa,
JeprxaBHuil 610TeXHONOTTYHMIA yHIBepcuTeT, Mykyta.v.o@gmail.com.

DOI 10.5281/zenodo.14673688

VK 664-93

IH’KEHEPHI PIINEHHS B OBJIATHAHHI JIVISI BAPOBHUIITBA
XAPYOBOI MPOAYKIII MACOBOI'O CITOJKUBAHHA

B.M. Muxaiinos, A.Q. llleBuenko, C.B. IIpacoJ,
B.B. Muxaiiios, O.1. badanoBa

Y cmammi nagedeno pesynomamu pobomu 3i cmeopeHHs IHIHCEHEPHUX
plliensb 6 001a0HAKHI 015 BUPOBHUYMEA XaPH0801 NPOOYKYLL MACOBO20 CRONCUBAHHSL.
Oxonneno 6UpoOOHUYMBO MatioHe3y, NACMEPU30BAHO20 MOJIOKA, GEPUIKIG ma
K0gbacHux eupoois. Ilpu ybomy 3a3HaAUAEMbCA, WO KIHOUOBUM MEXHIUHUM ACHEeKMOoM
8 YOOCKOHANEeHH] 001A0HANHSA € 3ACMOCY8AHHA efleMenmie asmomamusayii. Onucano
OCHOBHI pobomu308aui cucmemu, AKi 6X00amb 00 CKIAOY AGMOMAMUI08AHUX
BUPOOHUYUX TIHIU.

Knrouoei cnoea: mexnonoziuna ninis, 00ONAOHANHHS, ABMOMAMU3AYIA,
8apeni  Kogbacu, MaioHe3, NACMEPU308AHE  MOJOKO,  eHep2030epedCenHs,
eeKMpOKOHMAKMHE HASPI8AHHS.

ENGINEERING SOLUTIONS IN EQUIPMENT FOR THE
PRODUCTION OF FOOD PRODUCTS FOR MASS CONSUMPTION

V. Mykhaylov, A. Shevchenko, S. Prasol,
B. Mykhailov, O. Babanova

Food products for mass consumption include products that play a key role
in meeting the basic physiological needs of a person in vital elements, energy and
liquid. The use of these products is mandatory for a healthy diet and should be part
of a daily balanced menu.

One of the main technological aspects of the production of mass



