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Since most chemical processes are catalytic, the problem of the 
choice of catalysts is traditionally considered in many publications 
and is covered on many Internet sites. In this paper, the catalytic pro-
cess of methane oxidative condensation and intelligent technologies 
for analysis and decision making for choosing the best catalyst option 
are considered as an object of research. The authors of the work con-
sider many literature and Internet sources, which highlight the prob-
lems of the choice of catalysts in general, and indeed for the methane 
oxidative condensation. As a result of studying numerous sources, 
the authors determine that the tasks associated with choosing the 
best catalyst in each case are often very ambiguous and complex. 
Therefore, any informational support in solving problems related to 
the choice of catalysts will be useful. A large amount of information, 
the attraction of modern computer technology and the knowledge of 
qualified experts, all this makes the creation of an intelligent decision 
support system an important and real task.

This work is aimed at developing an intelligent decision support 
system to select the most effective catalyst for the methane oxidative 
condensation.

The methods chosen in the decision-making system are the 
hierar chy analysis method and data mining based on decision trees. 
The first of them requires the participation of a human expert, the 
second performs data mining without the participation of a specialist. 
It should be noted that the choice of the latter is also due to the fact 
that methods based on decision trees are among the top ten in terms 
of their effectiveness for data mining.

For computer implementation of the system, object-oriented 
programming based on Microsoft Visual Studio is used.

In the course of the study, in addition to the choice of catalysts 
using the developed decision-making system, a computer simulation 
of the methane oxidative condensation using the selected catalysts 
is carried out and the best version of the scheme is chosen. The ob-
tained results can be useful at the design and implementation stages 
of the corresponding production, as well as used by process operators 
to analyze the production process.

Keywords: catalyst selectivity, environmental efficiency, data  
mining, hierarchy analysis method, decision trees, computer  
modeling.
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The object of research is the environmental safety of wastewater 
treatment plants while minimizing resource costs for the implementa-
tion of technological processes for the removal of pollutants from ef-
fluents. There are factors that comprehensively create the prerequisites 
for the inefficiency of activities to maintain the environmental safety 
of wastewater treatment systems, and, accordingly, the complexity of 
implementing their technical regulation. These factors include:

– lack of real – time information on a specific combined process 
of water treatment, the complexity of its adequate research, even in 
laboratory conditions;

– lack and/or low accuracy and speed of modern technical means 
of measuring the composition of aqueous solutions, especially in in-
dustrial conditions.

Elimination of the influence of negative factors is achieved by 
improving the scientific and theoretical foundations for the creation 
of technological regulations for wastewater treatment plants while 
improving the environmental safety of industrial facilities, taking 
into account the requirements for reducing resource costs according 
to the concept of synthesis of environmental management systems.

The environmental and energy criterion for assessing the func-
tioning of wastewater treatment facilities is substantiated and analyti-
cally obtained. An analysis of the results of production implementa-

tion allows to state that the environmental and energy criterion, 
which shows the specific energy consumption for ensuring the envi-
ronmental safety of water treatment, is acceptable to use when setting 
up industrial water treatment systems and creating their technologi-
cal regulations. During the month of production research, the value 
of the environmental and energy criterion had deviations from the set  
by ±3.4 %, which is a technologically acceptable indicator.

An improved concept for setting integrated goals for achieving 
environmentally friendly sanitation in accordance with international 
systems for assessing the quality of enterprise management on the 
basis of environmental and energy criteria creates the prerequisites 
for obtaining an ISO 14001 certificate. Implementation of environ-
mental management systems will provide:

– reduction of financial expenses due to saving of natural re-
sources and reduction of penalties;

– profit growth due to potential implementation of reuse of 
water resources.

Keywords: wastewater treatment, removal of pollutants, environ-
mentally friendly wastewater disposal, environmental management.
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The object of research is the technology and facilities for under-
ground mining of ores in the disrupted massifs. One of the most prob-
lematic places is the formation of man-made voids, which influence the 
occurrence and redistribution of stress-strain state (SSS) of the rock 
massif. Their existence in the earth’s crust provokes the influence of 
geomechanical and seismic phenomena, up to the level of earthquakes.

The study used:
– data from literature sources and patent documentation in the 

field of technologies and facilities for underground mining of ores 
in the energy-disrupted massifs of substantiation of technological 
parameters of operating units;

– laboratory and production experiments;
– physical modeling and selection of compositions of solidifying 

mixtures.

Analytical researches, comparative analysis of theoretical and 
practical results by standard and new methods with the participation 
of the authors were performed.

The questions of seismogeodynamic monitoring of the SSS of the 
rock massif during the safe development of rock-type ore deposits 
are considered. The interaction of natural and man-made systems 
providing geomechanical balance of ore-bearing massifs is shown. 
Possibilities of controlling the geomechanics of a massif with filling 
of man-made voids with various solid mixtures and tails of under-
ground leaching of metals from substandard ores are investigated. 
The typification of processes is given and the distinctive features of 
underground block leaching of metals from rock ores are formulated 
in the aspect of controlling the geodynamics of the massif. The prin-
ciple estimation of the combined technologies with rationalization of 
use of the SSS of the rock massif for regulation of the sign and mag-
nitude of stresses in natural and artificial conditions is shown. The 
conclusions about the effectiveness of the controlled interaction of 
natural and man-made systems, ensuring the geomechanical balance 
of massifs and the earth’s surface in the area of subsoil development 
over a long period of time. The research results can be used in the 
underground development of ore deposits of complex structure of 
Ukraine, the Russian Federation, the Republic of Kazakhstan and 
other developed mining countries of the world.

Keywords: stress-strain state, rock massif, underground develop-
ment, environmental protection technology, geomechanical balance.

References

1. Protodiakonov, M. M. (1933). Davlenie gornykh porod i rudnichnoe 

kreplenie. Ch. 1: Davlenie gornykh porod. Moscow: Izd. GNTGI, 128.
2. Slesarev, V. D. (1948). Opredelenie optimalnykh razmerov celikov ra-

zlichnogo naznacheniia. Moscow: Ugletekhizdat, 57.
3. Vetrov, S. V. (1975). Dopustimye razmery obnazhenii gornykh porod pri 

podzemnoi razrabotke rud. Moscow: Nauka, 223.
4. Borisov, A. A. (1980). Mekhanika gornykh porod. Moscow: Nedra, 359.
5. Fisenko, G. L. (1980). Predelnoe sostoianie gornykh porod vokrug 

vyrabotok. Moscow: Nedra, 359.
6. Slepcov, M. N., Azimov, R. Sh., Mosinec, V. N. (1986). Podzemnaia raz-

rabotka mestorozhdenii cvetnykh i redkikh metallov. Moscow: Nedra, 206.
7. Chernova, A. P. (Ed.) (2001). Dobycha i pererabotka uranovykh rud. 

Kyiv: «Adef-Ukraina», 238.
8. Liashenko, V. I., Golik, V. I. (2006). Prirodookhrannye tekhnologii pod-

zemnoi razrabotki uranovykh mestorozhdenii. Gornii zhurnal, 2, 89–92.
9. Liashenko, V. I., Golik, V. I. (2008). Tekhnologii upravleniia neod-

norodnymi skalnymi massivami uranovykh mestorozhdenii pri po-
drabotke. Naukovii vіsnik NGU, 8, 37–47.

10. Bariakh, A. A. (2010). Geomekhanika: sintez teorii i eksperimenta. 
Strategiia i processy osvoeniia georesursov. Materialy sessii Gornogo 

instituta UrO RAN. Perm: Gornii in-t Ur O RAN, 78–79.
11. Bondarenko, V., Kovalevs’ka, I., Svystun, R., Cherednichenko, Y. 

(2013). Optimal parameters of wall bolts computation in the united 
bearing system of extraction workings frame-bolt support. Mining of 

Mineral Deposits, 5–10. doi: http://doi.org/10.1201/b16354-2 
12. Golik, V. I., Komaschenko, V. I., Morkun, B. C., Liashenko, V. I. (2015). 

Povyshenie polnoty ispolzovaniia nedr s uchetom napriazhenii pri kom-
binirovannoi razrabotke mestorozhdenii. Gіrnichii vіsnik, 100, 68–74.

13. Dmitrak, Iu. V., Kamnev, E. N. (2016). AO «Veduschii proektno-
izyskatelskii i nauchno-issledovatelskii institut promyshlennoi tekh-
nologii» – Put dlinoi v 65 let. Gornii zhurnal, 3, 6–12.

14. Kuzmin, Iu. O., Zhukov, V. C. (2012). Sovremennaia geodinamika i va-

riacii fizicheskikh svoistv gornykh porod. Moscow: Gornaia kniga, 264.
15. Burdzieva, O. G., Zaalishvili, V. B., Beriev, O. G., Kanukov, A. S., 

Maisuradze, M. V. (2016). Mining impact on environment on the 
north ossetian territory. International Journal of Geomate, 10 (1), 
1693–1697. doi: http://doi.org/10.21660/2016.19.5327 



ABSTRACTS AND REFERENCES: ECOLOGY AND ENVIRONMENTAL TECHNOLOGY

64 TECHNOLOGY AUDIT AND PRODUCTION RESERVES — № 1/3(51), 2020

ISSN 2664-9969

16. Bucher, R., Cala, M., Zimmermann, A., Balg, C., Roth, A. (2013). Large 
scale field tests of hightensile steel wire mesh in combination with 
dynamic rock bolts subjected to rock burst loading. 7th Int. Symp. on 

Ground Support in Mining and Underground construction. Perth, 56–65. 
doi: http://doi.org/10.36487/acg_rep/1304_14_bucher 

17. Haeri, H., Shahriar, K., Marji, M. F., Moarefvand, P. (2014). Experi-
mental and numerical study of crack propagation and coalescence in 
pre-cracked rock-like disks. International Journal of Rock Mecha-

nics and Mining Sciences, 67, 20–28. doi: http://doi.org/10.1016/ 
j.ijrmms.2014.01.008 

18. Stefanov, Y. P., Chertov, M. A., Aidagulov, G. R., Myasnikov, A. V. 
(2011). Dynamics of inelastic deformation of porous rocks and forma-
tion of localized compaction zones studied by numerical modeling. 
Journal of the Mechanics and Physics of Solids, 59 (11), 2323–2340. 
doi: http://doi.org/10.1016/j.jmps.2011.08.002 

19. Zaalishvili, V. B., Mel’kov, D. A. (2014). Reconstructing the Kolka 
surge on September 20, 2002 from the instrumental seismic data. 
Izvestiya, Physics of the Solid Earth, 50 (5), 707–718. doi: http:// 
doi.org/10.1134/s1069351314050097 

20. Komaschenko, V. I. (2016). Razrabotka vzryvnoi tekhnologii, snizhai-
uschei vrednoe vozdeistvie na okruzhaiuschuiu sredu. Izvestiia Tul-

skogo gosudarstvennogo universiteta. Nauki o Zemle, 1, 34–43.
21. Lyashenko, V. I., Golik, V. I. (2017). Scientific and engineering su-

pervision of uranium production development. Achievements and 
challenges. Mining Informational and Analytical Bulletin, 7, 137–152. 
doi: http://doi.org/10.25018/0236-1493-2017-7-0-137-152 

22. Kaplunov, D. R., Radchenko, D. N. (2017). Principy proektirovaniia 
i vybor tekhnologii osvoeniia nedr, obespechivaiuschikh ustoichivoe 
razvitie podzemnykh rudnikov. Gornii zhurnal, 11, 121–125.

23. Khomenko, O. E., Kononenko, M. N., Lyashenko, V. I. (2018). Safety 
Improving of Mine Preparation Works at the Ore Mines. Occupatio-

nal Safety in Industry, 5, 53–59. doi: http://doi.org/10.24000/0409-
2961-2018-5-53-59 

24. Rudmin, M. A., Mazurov, A. K., Reva, I. V., Steblecov, M. D. (2018). 
Perspektivy kompleksnogo osvoeniia Bakcharskogo zhelezorudnogo 
mestorozhdeniia (Zapadnaia Sibir, Rossiia). Izvestiia Tomskogo poli-

tekhnicheskogo universiteta. Inzhiniring georesursov, 10, 87–99.
25. Mukhametshin, V. V., Andreev, V. E. (2018). Povyshenie effektivnosti 

ocenki rezultativnosti tekhnologii, napravlennykh na rasshirenie 
ispolzovaniia resursnoi bazy mestorozhdenii s trudnoizvlekaemymi 
zapasami. Izvestiia Tomskogo politekhnicheskogo universiteta. Inzhinir-

ing georesursov, 329 (8), 30–36.
26. Khomenko, O. E., Lyashenko, V. I. (2019). Improvement of the 

Mine Technical Safety for the Underground Workings. Occupational 

Safety in Industry, 4, 43–51. doi: http://doi.org/10.24000/0409-
2961-2019-4-43-51 

27. Lyashenko, V. I., Khomenko, O. E. (2019). Enhancement of confined 
blasting of ore. Mining Informational and Analytical Bulletin, 11, 
59–72. doi: http://doi.org/10.25018/0236-1493-2019-11-0-59-72 

28. Lyashenko, V., Topolnij, F., Dyatchin, V. (2019). Development of 
technologies and technical means for storage of waste processing of 
ore raw materials in the tailings dams. Technology Audit and Produc-

tion Reserves, 5 (3 (49)), 33–40. doi: http://doi.org/10.15587/2312-
8372.2019.184940 

DOI: 10.15587/2312-8372.2020.198785

APPLICATION OF SIMULATION MODELING FOR 
ASSESSMENT OF ENVIRONMENTAL SAFETY OF SOILS

page 25–30

Bojko Tetyana, PhD, Associate Professor, Acting Head of Depart-

ment of Cybernetics of Chemical Technology Processes, National 

Technical University of Ukraine «Igor Sikorsky Kyiv Polytechnic 

Institute», Kyiv, Ukraine, e-mail: tvbojko@gmail.com, ORCID: http://

orcid.org/0000-0002-9710-8055

Skladannyy Denys, PhD, Associate Professor, Department Cybernetics 

of Chemical Technology Processes, National Technical University of 

Ukraine «Igor Sikorsky Kyiv Polytechnic Institute», Kyiv, Ukraine, e-mail:  

skl_den@ukr.net, ORCID: http://orcid.org/0000-0003-3624-5336

Zaporozhets Julia, Senior Lecturer, Department Cybernetics of 

Chemical Technology Processes, National Technical University of 

Ukraine «Igor Sikorsky Kyiv Polytechnic Institute», Kyiv, Ukraine, e-mail:  

z.juli@bigmir.net, ORCID: http://orcid.org/0000-0001-5052-7036

Plashykhin Sergii, PhD, Associate Professor, Department Cybernetics 

of Chemical Technology Processes, National Technical University of 

Ukraine «Igor Sikorsky Kyiv Polytechnic Institute», Kyiv, Ukraine, e-mail: 

plashihin@ukr.net, ORCID: http://orcid.org/0000-0003-0039-3302

The object of research is the ecological safety of soil pollution 
by an industrial enterprise. The general geofiltration process could 
be considered as a complex of individual physical and physico-
chemical processes. During the study, the individual components of 
the geofiltration process were considered and a reasonable choice 
of mathematical models for their description is made. One of the 
problems is the soil type influence assessment and the corresponding 
geofiltration scheme on the overall filtration processes results. The 
classification of soils according to the filtration processes that occur 
in them is considered. For different soils types, influence coefficients 
of individual processes constituting geofiltration are established. As 
an assessment of the results of geofiltration, the ratio of the current 
concentration of the pollutant to its background concentration is 
proposed. A technique is proposed for determining indicators of pu-
rification efficiency, based on a simulation experiment. An algorithm 
for conducting a simulation experiment on a complex of models was 
developed taking into account the established coefficients and 10,000 
of its implementations were carried out. Based on the simulation 
experiment results, the values that allow assessing the geofiltration 
quality is determined:

– purification degree interval assessment;
– soil layer height, which provides the maximum possible puri-

fication degree and the complete purification probability when the 
pollutant passing through the soil layer for all the examined soils.

Considering the risk of contaminant entering groundwater 
through the soil layer is proposed and the assessing scale for this 
risk based on Harrington desirability scale is established. For all 
considered soils types, the risk of pollution penetration in cases when 
the initial concentration of the pollutant exceeds the background by 
three, five and ten times is assessed.

It makes possible to obtain values of geofiltration performance 
indicators depending on the pollutant initial concentration, taking 
into account the soil type. This indicators is recommended to take 
into account for designing locations for potentially hazardous facili-
ties and industries.

Keywords: environmental safety, soil pollution, geofiltration, 
simulation experiment, purification degree.
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The object of research is the effect of post-harvest treatment 
with biological products on the safety of winter garlic. One of 
the most problematic places is to increase the shelf life of win-
ter garlic for food and at the same time reduce disease damage. 
Processing of products with biological preparations before lay-
ing them in storage, the active strains of which are able to sup-
press the development of plant diseases, reduce production losses  
during storage.

During the study, varieties of Merefiansky white and Merefian-
sky pinkwinter garlic grown in the forest-steppe of Ukraine are used. 
The preparations Gliokladin and Phytosporin are used at a concen-
tration of 2 % during the growing season and before being stored. 
Natural losses, the number of sprouted bulbs of garlic and affected 
by microbiological diseases, the total losses and the yield of standard 
products are determined.

Processing vegetable products with biological products of vari-
ous actions helps to extend the shelf life and increase the yield of 
standard products at the end of storage. It was found that treatment 
with biological products reduces the incidence of garlic diseases. 
After 6 months of storage, the untreated bulbs defy themselves with 
diseases of 8.33–8.93 %. Treatment with Phytosporin reduces the 
damage to microorganisms to 6.28–6.88 %. The most effective is the 
treatment of bulbs with Glyocladine. The number of affected bulbs 
decreases to 2.67–2.69 %. Biological treatment most suppresses the 
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development of fusarium and bacteriosis. The number of affected 
bulbs is 0.2–0.65 and 1.1–1.6 %, respectively.

The safety of winter garlic has a strong direct relationship 
with weight loss, the number of people affected by diseases and the 
amount of sprouted bulbs. The processing of garlic by biological 
preparations for storage does not ensure complete elimination of the 
harmful species, but only reduces the harmfulness of microorganisms 
to an acceptable level.

The proposed method for processing garlic bulbs with biological 
products before storage will reduce losses and extend the period of 
consumption. In the development of new, low-cost, environmentally 
friendly and affordable storage technologies, this is an important 
technique.

Keywords: biological treatment, Gliocladin, Phytosporin, micro-
organism affliction, weight loss, increase in shelf life.
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The object of research is the efficiency of extraction of chloro-
genic acid – the natural antioxidant, depending on the conditions 
of its extraction from sunflower meal. The main problem of this 
issue is the fact that the extraction degree of the specified pheno-
lic compound is influenced by many factors, such as the degree of 
grinding of the product, the type of raw material, the method of 
extraction, the nature of the solvent-extractant, the temperature 
and duration of the extraction process, the hydromodule in the 
system «raw – extractant» etc. The impact of each of these para-
meters requires careful consideration and appropriate research. 
This will determine the optimal values of the specified parameters 
of the extraction process and increase the efficiency of extraction of  
chlorogenic acid.

In this work, the raw material for the production of chlorogenic 
acid is a meal made from sunflower seeds – a cheap second raw ma-
terial of oil and fat production. Previous studies have found that  
a high-efficiency extractant of the specified antioxidant is a solution 
of ethyl alcohol with a concentration of 60 %, and the optimum tem-
perature of the process of extracting chlorogenic acid from sunflower 
meal is the boiling point of the extractant. As a result of this study, 
the regularity of the influence on the extraction degree of chlorogenic 
acid of such technological parameters as the hydromodule in the sys-
tem «meal – ethyl alcohol solution 60 %» (hereinafter referred to as 
«meal – extractant») and the duration of the extraction process were 
studied. Experiments to determine the dependence of the extrac-
tion degree of chlorogenic acid on the hydromodule in the system  
«meal – extractant» and the duration of extraction were carried out 
in accordance with the plan of the full factor experiment. Mathemati-
cal methods using the Microsoft Office Excel 2003 (USA) and Stat 
Soft Statistica v6.0 (USA) software packages have been applied for 
experiment planning and data processing.

The dependence indicated in the paper is a quadratic function 
that predicts an increase in chlorogenic acid content during extrac-
tion, with an increase in the hydromodule in the «meal – extractant» 
system from 1:5 to 1:10 and a decrease in the extraction time from 
60 minutes up to 30 minutes. It is established that for the maximum 
possible increase in the extraction degree of chlorogenic acid from 
the meal of sunflower seeds, the optimal value of the hydromodule 
extraction – 1:10, the duration of extraction – 30 minutes. The ob-
tained results allow to increase the extraction degree of chlorogenic 
acid from sunflower meal from 2.46 % to 5.58 %. This indicates the 
possibility of increasing the efficiency of extraction of antioxidant 
more than 2 times.

Keywords: sunflower meal extraction, chlorogenic acid, hydro-
module, effective antioxidant, duration of extraction.
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The object of research is the products of the condensation re-
action of phenol, formaldehyde and sodium sulfite in an aqueous 
medium, in order to obtain water-soluble non-toxic products based 
on it, which can be proposed for use as surfactants. In the course 
of the study, the effect of the reaction conditions (ratio of compo-
nents, temperature and process time) on the quality of the products 
obtained and their toxicological characteristics are studied. The 
optimal ratio of the starting reagents phenol : formaldehyde : sodium 
sulfite : water is selected, which allows to obtain a product with 
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surface-active properties and which contains substances that can be 
harmful to health. It is recommended that the condensation process 
be carried out within 1 hour, the optimum reaction temperature is 
selected at 130 °C. The qualitative characteristics of the obtained 
product allow to recommend its use as an anionic surfactant. For 
this, the symptomatic and toxicological properties of the newly 
developed surfactant, the product of the condensation of phenol, 
formaldehyde and sodium sulfite in an aqueous medium, are studied. 
Based on the studies, it is found that with the introduction of such 
surfactants into the stomach of experimental white rats-females, 
their slightly irritating effect on the mucous membranes and skin 
is observed. According to the mortality criterion, with a single oral 
administration (LD50), the harmful effects of the substance on rats 
are not noted. According to the research results, the product can 
be attributed to class IV hazard (low hazard substances) according  
to GOST 12.1.007.

According to toxicological findings, the resulting product 
can be recommended for use as a textile auxiliary substance, in 
the technological operations of bleaching, dyeing and printing 
of fabrics in contact with human skin, as well as additives to 
concrete mixtures used in the construction industry and other  
industries.

Keywords: condensation product of phenol, formaldehyde and 
sodium sulphite, surfactants, toxicology, lethal dose.
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The object of research is the starter culture used in the produc-
tion of solid rennet cheese.

One of the most problematic places is the selection of the 
number and composition of bacterial starter cultures for the 
production of hard cheeses with a low temperature of second  
heating.

During the study, analysis and synthesis methods were used – 
when studying the sources of scientific literature on the research 
topic; laboratory methods (biochemical and microbiological) stu-
dies – when determining the optimal composition of bacterial starter 
cultures; organoleptic methods – in determining the quality of the 
finished product; methods of mathematical statistics – for processing 
research results.

During the study, it was shown that in order to improve the co-
agulation of milk, which underwent high-temperature processing, it 
is necessary to add a double dose of calcium chloride and rennet and 
0.1 % bacterial fermentation to the milk mixture. In addition, the 
mixture must be kept at 12 hours at 10–12 °C to improve the cheese 
ability of milk.

As a research result, it is found that with an increase in the total 
amount of bacterial starter culture, there is an increase in the acidity 
of milk before coagulation, a decrease in the duration of mixing of the 
grain after the second heating, and an increase in the acidity of whey 
at all stages of the technological process.

The most successful should be considered samples of cheeses 
made from sourdough, which included 1.5 % of the complex of meso-
philic lactobacilli and 0.3 % of thermophilic lactobacilli Lb. acidophi-
lus, the use of which ensures the formation of higher organoleptic 
characteristics of rennet cheese.

The use of highly effective bacterial starter cultures, the in-
creased moisture content in the product and the maturation of the 
product at elevated temperatures make it possible to obtain cheese 
with a reduced ripening time of 25–30 days.

Thus, as a research result, optimal technological parameters are 
established that will allow to obtain rennet cheeses with a low tem-
perature of the second heating of high quality.
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tures, lactic acid bacteria, milk-curdling enzymes.
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The paper analyzes modern methods for studying the staling pro-
cess of flour confectionery products, namely, X-ray diffraction analysis, 
X-ray diffraction, and differential scanning colorimetry. Since the 
crystalline structure of finished flour confectionery products is formed 
directly by starch, sugar and other carbohydrates, and the processes 
associated with the moisture content in them affect their storage. To 
conduct research on staling processes, the X-ray phase analysis method 
is used on a DRON-UM-1 diffractometer (Russia), and it revealed 
the degree and types of deformation of the crystal structure of sub-
stances. Diffraction maxima of starch are studied at reflection angles 
in the range of 10–30°. The objects of research are the «Bdzhilka» 
and «Imbyrni Pikantni» author’s gingerbreads, and the «Pivnichni» 
gingerbreads are chosen as the base sample for comparison.

The gingerbread recipes contain the following raw materials:
– «Bdzhilka» – peeled rye flour, fermented rye malt, artificial 

honey, sunflower oil, skimmed milk powder, apple butter, bee pollen, 
creeping thyme inflorescence powder;

– «Imbyrni Pikantni» – peeled rye flour, rye malt extract, invert 
syrup, dried cheese whey, ginger root powder, elderberry inflores-
cence powder.

As a result of X-ray phase analysis, the destruction degree of the 
starch crystal lattice in the pulp structure of the developed ginger-
bread is studied. The interaction of starch with other carbohydrates 
and their influence on the formation of the final crystalline structure 
of finished products and changes in the crystal structure during stor-
age are analyzed. The processes of staling up of fresh gingerbread, 
after 2 and 4 months of storage, which are affected by the processes 
of self-association, hydrotreatment of mono- and disaccharides, deg-
radation and retrograde of starch, are studied.

The features of the staling process after 2 and 4 months of 
storage using the analysis of diffraction peak peaks are revealed. 
The retrogradation process of starch in finished products based on 
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the obtained diffractograms is analyzed and the ability of the used 
natural additives in gingerbreads to extend their shelf life is proved. 
The results of these studies can be implemented in the confectionery 
industry in order to produce products with a long shelf life.

Keywords: flour confectionery, unconventional raw materials, 
diffraction angle, intensity of diffraction maximum, X-ray phase 
analysis.
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The object of the research is the Krasnokutsky 195 chickpea 
variety, the Almaz soybean variety, and the 2018 harvest from the 
Agrotek collection nursery (Kyiv, Ukraine). One of the most prob-
lematic places is the ambiguous attitude of many scientists regard-
ing the qualitative and quantitative content of phytoestrogens in 
leguminous grains. During the study, the method of differential 
spectrophotometry is used. It is established that native soymean 
and chickpea grains are carriers of 36.8 and 22.3 % phytoestrogens. 
During germination, drying and grinding of legumes, the content of 
phytoestrogens decreases to 15.6 % in soybean flour and to 13.3 % in 
chickpea flour. The use of KI as a medium for germinating soybean 
grains, and NaHSeO3 as a medium for germinating chickpea grains, 
reduces the content of phytoestrogens by 2.7 and 1.6 %, respectively. 
It is determined that all experimental samples have an absorption 
peak at λ = 400 nm, which corresponds to the content of isoflavo-
noids daidzein in them. Samples of flour from germinated soybean 
and chickpea grains in solutions of mineral salts have an absorption 
peak at λ = 225 nm, which corresponds to the content of isoflavo-
noids in daidzin. It is established that the germination of legumes 
in solutions of mineral salts does not affect the content of biohanin 
and formononetin. In samples with chickpea flour sprouted in  
a NaHSeO3 solution, an increase in genistein content by 60 % rela-
tive to the control is observed. The carried out complex of studies 
allows to state that there is a need to study the effect of soybean and 
chickpea flour germinated in KI and NaHSeO3 solutions, respec-
tively, on biological objects.

The results obtained in the study are the scientific basis for the 
correction of the diets of people with endocrine disorders and require 
special dietary nutrition.

Keywords: diets, special dietary nutrition, phytoestrogens con-
tent, soybean flour, chickpea flour.
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