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The object of the study is the current sample dispersion of arbitrary haz-
ardous parameters of the gas environment during the ignition of materials.
A theoretical justification of the method of operational detection of ignitions
based on significant deviations of the current difference of sample dispersions
of the measured arbitrary hazardous parameter of the gas environment has
been carried out. In this case, the significance of the current difference of sample
dispersions will allow detecting the ignition occurrence in real-time observation
of an arbitrary hazardous parameter of the gas environment. The method allows
setting the level of significance for the current deviation and ensuring the maxi-
mum power of fire detection. Laboratory experiments were conducted to verify
the proposed method. At the same time, the differences of sample dispersions of
hazardous parameters of the gas environment correspond to the general sets of
reliable absence and occurrence of ignition. The results of the verification showed
that at a given level of significance, the method allows detecting current ignitions
of materials based on significant deviations of sample dispersions of the consid-
ered parameters of the gas environment. It was found that the most sensitive in
terms of ignition detection are the CO concentration and the temperature of the
gas medium. The maximum rate of increase in the CO concentration during

the ignition of alcohol, paper, wood and textiles are 0.7 ppmm?/s, 0.3 ppmm?/s,
6.4 ppmm?/s, 0.0025 ppmm?/s, respectively. During the ignition of alcohol and
paper, the rate of temperature increase is about 1°C/s, and during the ignition
of wood and textiles — 0.25°C/s, respectively. The practical importance of the
research lies in the use of significant deviations of the sample dispersions of pa-
rameters of the gas medium for the detection of material ignition.

Keywords: ignition detection, sample dispersion, hazardous parameter, gas
medium, material ignition.
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The object of research is the process of ensuring the minimum level of car-
bon dioxide emissions when using selective catalytic reduction of exhaust gases
from nitrogen oxides. It is noted that catalytic reduction systems provide the most
effective purification of exhaust gases from nitrogen oxides. At the same time, due
to the use of urea as a reagent in these systems, carbon dioxide emissions increase.
This increases the greenhouse effect and reduces the energy efficiency of the ship.
The research results presented in the work were carried out on a Gas Carrier
class ship with a displacement of 127,645 tons with two main engines 5X72DF
Hyundai-WinGD and three auxiliary engines 6H35DF Hyundai-HiMSEN.
5X72DF Hyundai-WinGD diesel engines were equipped with a high-pressure
catalytic reduction system, 6H35DF Hyundai-HiMSEN diesel engines — with
alow-pressure catalytic reduction system. It has been experimentally established
that within the recommended range of urea supply to the catalytic reduction sys-
tem of exhaust gases, there are optimal modes that ensure a minimal increase in
carbon dioxide emissions while maintaining a high level of reduction in nitrogen
oxide emissions. In these modes, the relative increase in carbon dioxide emissions
does not exceed 2.3% for both types of diesel engines. Nitrogen oxide emissions
for 5X72DF Hyundai-WinGD diesel engines do not exceed 3.3 g/(kW - h) and
do not exceed 2.4 g/(kW - h) for 6H35DF Hyundai-HiMSEN diesel engines,

which meets the requirements of Annex VI MARPOL. The relative reduction
in nitrogen oxide emissions in these modes is 66.7-83.4% for 5X72DF Hyundai-
WinGD diesel engines and 60.8-78.3% for 6H35DF Hyundai-HiMSEN diesel
engines. The coincidence of the obtained values for the low-speed diesel engine
5X72DF Hyundai-WinGD and the medium-speed 6H35DF Hyundai-HiMSEN
indicates the correctness of the research and the possibility of implementing their
results on all types of diesel engines and catalytic reduction systems.

Keywords: environmental indicators, maritime transport, exhaust gas puri-
fication, marine diesel, catalytic reduction system.
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The object of research is the content of toxic elements in soils, pasture grass
and cows milk in settlements located near the combat zone. However, there is
virtually no data on the contamination of territories located near the epicenter
of military events. This does not make it possible to assess all potential risks of
ecosystem contamination caused by military actions. The samples were collected
in the territory of the Mykolaivka village community (Ukraine), which is located
within a 50-kilometer zone from the state border with Russia. It was found that
with an increase in the intensity of drone attacks (by 40%) and missile attacks (by
25%), an increase in the content of toxic metals Cd, Pb, and Cu in the soil was
observed. The concentration of Cd (17.63 £ 0.27 ppm) found in sample S5 is the
most threatening, as it is 294 times higher than the WHO recommended permis-
sible level. In the tested soil samples, the maximum permissible concentration of
lead is observed to be exceeded by 0.2-1 ppm. In May 2025, its content in the soil
sampled in the village of Ulyanivka increased by 2.89 ppm, in the village of Tovsta

by 2.57 ppm. In the pasture grass sample G3, an excess of Cd (0.07 +0.04 ppm),
Pb (1.59+ 044 ppm), and Zn (1545 £4.74 ppm) was recorded. Cd content in
milkin May 2025 ranges from 0.012-0.016 £ 0.01 ppm, which is 5-6 times higher
than the WHO recommended values. Exceedance of the permissible lead level
was also recorded in all samples, with the highest proportion (< 0.23 +0.11 ppm)
in sample M9. The findings highlight the harmful effects of military activities on
ecosystems and the safety of agricultural products, even in regions near conflict
zones where no active combat is taking place. To address this, ongoing monitor-
ing of soil and vegetation contamination, along with regular assessments of milk
quality in these areas, is strongly recommended.

Keywords: heavy metals, soil, milk safety, ecosystem contamination, mili-
tary influence.

References

1. Fernandez-Lopez, C., Posada-Baquero, R., Ortega-Calvo, J.-J. (2022). Nature-
based approaches to reducing the environmental risk of organic contaminants
resulting from military activities. Science of The Total Environment, 843, 157007.
https://doi.org/10.1016/j.scitotenv.2022.157007

2. Solokha, M., Demyanyuk, O,, Symochko, L., Mazur, S., Vynokurova, N., Sementso-
va, K., Mariychuk, R. (2024). Soil Degradation and Contamination Due to Armed
Conflict in Ukraine. Land, 13 (10), 1614. https://doi.org/10.3390/land 13101614

3. Skalny, A. V., Aschner, M., Bobrovnitsky, 1. P, Chen, P, Tsatsakis, A., Paoliel-
lo, M. M. B,, Buha Djordevic, A., Tinkov, A. A. (2021). Environmental and health
hazards of military metal pollution. Environmental Research, 201, 111568. https://
doi.org/10.1016/j.envres.2021.111568

4. Shukla, S, Mbingwa, G., Khanna, S., Dalal, ], Sankhyan, D., Malik, A., Badh-
war, N. (2023). Environment and health hazards due to military metal pollution:
A review. Environmental Nanotechnology, Monitoring < Management, 20, 100857.
https://doi.org/10.1016/j.enmm.2023.100857

5. Altahaan, Z., Dobslaw, D. (2024). The Impact of War on Heavy Metal Concen-
trations and the Seasonal Variation of Pollutants in Soils of the Conflict Zone
and Adjacent Areas in Mosul City. Environments, 11 (11), 247. https://doi.
org/10.3390/environments11110247

6. Bolan, N, Kumar, M., Singh, E., Kumar, A, Singh, L., Kumar, S. et al. (2022).
Antimony contamination and its risk management in complex environmen-
tal settings: A review. Environment International, 158, 106908. https://doi.
org/10.1016/j.envint.2021.106908

7. Al Lami, M. H., Jawad Al Obaidy, A. H. M., Al Sudani, I. M. (2021). Assessment of
ecological pollution of heavy metals in surface soils of different sites within north-
west of iraq. IOP Conference Series: Earth and Environmental Science, 779 (1),
012063. https://doi.org/10.1088/1755-1315/779/1/012063

8. Wirty, Y. D, Abdela, U. (2025). Impact of war on the environment: ecocide. Fron-
tiers in Environmental Science, 13. https://doi.org/10.3389/fenvs.2025.1539520

9. Norouzirad, R., Gonzdlez-Montana, ].-R., Martinez-Pastor, F., Hosseini, H.,
Shahrouzian, A., Khabazkhoob, M. et al. (2018). Lead and cadmium levels in
raw bovine milk and dietary risk assessment in areas near petroleum extrac-
tion industries. Science of The Total Environment, 635, 308-314. https://doi.
org/10.1016/j.scitotenv.2018.04.138

10. Psenkovd, M., Toman, R., Tancin, V. (2020). Concentrations of toxic metals and
essential elements in raw cow milk from areas with potentially undisturbed and
highly disturbed environment in Slovakia. Environmental Science and Pollution
Research, 27 (21), 26763-26772. https://doi.org/10.1007/s11356-020-09093-5

11. Boudebbouz, A., Boudalia, S., Bousbia, A., Habila, S., Boussadia, M. I, Gueroui, Y.
(2021). Heavy metals levels in raw cow milk and health risk assessment across the
globe: A systematic review. Science afthe Total Environment, 751, 141830. https://
doi.org/10.1016/jscitotenv.2020.141830

12. Meng, X., Lu, B, Liu, C, Zhang, Z., Chen, ], Herrmann, H., Li, X. (2023).
Abrupt exacerbation in air quality over Europe after the outbreak of Russia-
Ukraine war. Environment International, 178, 108120. https://doi.org/10.1016/
j-envint.2023.108120

13. Filho, W. L., Fedoruk, M., Paulino Pires Eustachio, J. H., Splodytel, A., Smaliy-
chuk, A, Szynkowska-Jézwik, M. I. (2024). The environment as the first victim:
The impacts of the war on the preservation areas in Ukraine. Journal of Environ-
mentalManagemmt, 364, 121399. https://doi.org/10.1016/jjenvman.2024.121399

14. Strokal, V., Berezhniak, Y., Naumovska, O., Palamarchuk, S. (2025). The impact
of the Russian-Ukrainian war on the soil-surface water interactions. https://doi.
org/10.5194/egusphere-egu24-1115

TECHNOLOGY AUDIT AND PRODUCTION RESERVES — No. 5/3(85), 2025

63—)



ABSTRACTS AND REFERENCES:
( FOOD PRODUCTION TECHNOLOGY

ISSN-L 2664-9969; E-ISSN 2706-5448

15. Datsko, O., Zakharchenko, E., Butenko, Y., Melnyk, O., Kovalenko, I, Ony-
chko, V. et al. (2024). Ecological Assessment of Heavy Metal Content in Ukrai-
nian Soils. Journal of Ecological Engineering, 25 (11), 100-108. https://doi.
0rg/10.12911/22998993/192669

16. Samilyk, M., Synenko, T. (2025). Assessment of the impact of military actions
on the safety of soil and agricultural products. EUREKA: Life Sciences, 2, 60-67.
https://doi.org/10.21303/2504-5695.2025.003879

17. Li, Q, Wang, Y, Li, Y, Li, L., Tang, M., Hu, W. et al. (2022). Speciation of heavy
metals in soils and their immobilization at micro-scale interfaces among diverse
soil components. Science of The Total Environment, 825, 153862. https://doi.
org/10.1016/j.scitotenv.2022.153862

18. Adamczyk-Szabela, D., Wolf, W. M. (2022). The Impact of Soil pH on Heavy Metals
Uptake and Photosynthesis Efficiency in Melissa officinalis, Taraxacum officinalis, Oci-
mum basilicum. Molecules, 27 (15), 4671. https://doi.org/10.3390/molecules27154671

FOOD PRODUCTION TECHNOLOGY

DOI: 10.15587/2706-5448.2025.341092
ASSESSMENT OF THE CONTENT OF FLAVONOIDS IN
GREEN BUCKWHEAT FLOUR

pages 29-34

Olha Sereda, PhD, Senior Lecturer, Department of Food Technology, Sumy Na-
tional Agrarian University, Sumy, Ukraine, e-mail: seaol@ukr.net, ORCID: https://
orcid.org/0000-0002-2614-725X

Yevheniia Demydova, PhD, Associate Professor, Department of Food Technology
and Safety, Sumy National Agrarian University, Sumy, Ukraine, ORCID: https://
orcid.org/0000-0002-7933-4251

Olena Koshel, PhD, Associate Professor, Department of Food Technology, Sumy
National Agrarian University, Sumy, Ukraine, ORCID: https://orcid.org/0000-
0002-2184-2106

Valeriia Ponomarenko, PhD Student, Department of Food Technology, Sumy
National Agrarian University, Sumy, Ukraine, ORCID: https://orcid.org/0009-
0003-0132-1316

Oleksandr Voronin, PhD Student, Department of Food Technology, Sumy
National Agrarian University, Sumy, Ukraine, ORCID: https://orcid.org/0009-
0002-8254-4775

Inha Kuznietsova, Doctor of Agricultural Sciences, Department of Sugar, Sugar-
Containing Products and Ingredients Technology, Institute of Food Resources of
the National Academy of Sciences of Ukraine, Kyiv, Ukraine, ORCID: https://
orcid.org/0000-0001-8530-2099

Liudmyla Zaichuk, Chief Specialist, Department of Sugar Technology, Sugar-
Containing Products and Ingredients, Institute of Food Resources of the National
Academy of Sciences of Ukraine, Kyiv, Ukraine, ORCID: https://orcid.org/0000-
0001-9526-0275

The object of research is green buckwheat flour (GBF) from various brands,
including Ecorod, Ecoorganic, Ms. Tally, Ecosmak, and Ahimsa, which is consid-
ered a promising raw material for functional food production. One of the main
challenges in studying GBF is the insufficient amount of data on the quantitative
content of individual flavonoid compounds, particularly quercetin and rutin, as
well as the lack of systematic comparison of these indicators between different
manufacturers. This limits the possibilities for the targeted use of GBF as a source
of biologically active substances for the development of products with enhanced
antioxidant activity.

The study applied absorption spectrophotometry based on the formation
of chelate complexes with aluminum chloride (AIC;), which allowed the deter-
mination of total flavonoid content and subsequent calculation of quercetin and
rutin equivalents. This approach enables a quantitative assessment of the bioac-
tive potential of the raw materials under study and reveals variability depending
on the brand.

The obtained results indicate a significant concentration of flavonoids in
GBF: quercetin content ranged from 0.8 to 2.6 mg/100 g dry matter (DM),
and rutin content ranged from 1.62 to 5.25 mg/100 g DM. This can be ex-
plained by the fact that green buckwheat, unlike heat-treated grain, preserves
natural enzyme activity and its phytochemical complex, with flavonoids play-
ing a leading role.

The applied approach provides a more reasonable evaluation of the func-
tional value of green buckwheat grain and flour, which is of direct practical
importance for the food industry. The results confirm the potential of GBF as
a gluten-free ingredient for functional food products aimed at reducing oxidative
stress and preventing chronic non-communicable diseases.

Keywords: green buckwheat, green buckwheat flour, flavonoids, rutin,
quercetin, functional nutrition.

References

1. Tungmunnithum, D., Thongboonyou, A., Pholboon, A., Yangsabai, A. (2018).
Flavonoids and Other Phenolic Compounds from Medicinal Plants for Phar-
maceutical and Medical Aspects: An Overview. Medicines, 5 (3), 93. https://doi.
org/10.3390/medicines5030093

2. Kuljarusnont, S., Iwakami, S., Iwashina, T., Tungmunnithum, D. (2024). Flavo-
noids and Other Phenolic Compounds for Physiological Roles, Plant Species
Delimitation, and Medical Benefits: A Promising View. Molecules, 29 (22), 5351.
https://doi.org/10.3390/molecules29225351

3. Rice-Evans, C. A, Miller, N. ], Paganga, G. (1996). Structure-antioxidant activity
relationships of flavonoids and phenolic acids. Free Radical Biology and Medicine,
20(7),933-956. https://doi.org/10.1016/0891-5849(95)02227-9

4. Kumar, S, Pandey, A. K. (2013). Chemistry and Biological Activities of Fla-
vonoids: An Overview. The Scientific World Journal, 2013 (1). https://doi.
org/10.1155/2013/162750

5. Kim,Y. W, Kang, H.E., Lee, M. G, Hwang, S.]., Kim, S. C,, Lee, C. H. etal. (2009).
Liquiritigenin, a flavonoid aglycone from licorice, has a choleretic effect and the
ability to induce hepatic transporters and phase-II enzymes. American Journal of
Physiology-Gastrointestinal and Liver Physiology, 296 (2), 372-381. https://doi.
org/10.1152/ajpgi.90524.2008

6. Sebastian, R. S., Goldman, J. D, Moshfegh, A. J. (2023). Dietary intake and
sources of flavonoids by adults in the U.S. What We Eat in America, NHANES
2017-2018. Food Surveys Research Group Dietary Data Brief, 49. Available at:
https://www.ncbinlm.nih.gov/books/NBK603802

7. Schoenlechner, R., Bender, D. (2020). Pseudocereals for global food production.
Cereal Foods World, 65 (2). https://doi.org/10.1094/CFW-65-2-0014

8. Skiivan, P, Chrpovd, D, Klitschové, B., Svec, L, Slukovd, M. (2023). Buckwheat
Flour (Fagopyrum esculentum Moench) - A Contemporary View on the Prob-
lems of Its Production for Human Nutrition. Foods, 12 (16), 3055. https://doi.
org/10.3390/foods12163055

9. Debski, H., Wiczkowski, W., Szawara-Nowak, D., Horbowicz, M. (2021). Elici-
tation with Sodium Silicate and Iron Chelate Affects the Contents of Phenolic
Compounds and Minerals in Buckwheat Sprouts. Polish Journal of Food and
Nutrition Sciences, 71 (1), 21-28. https://doi.org/10.31883/pjfns/131061

10. Jha, R, Zhang, K., He, Y., Mendler-Drienyovszki, N., Magyar-Tabori, K., Qui-
net, M. etal. (2024). Global nutritional challenges and opportunities: Buckwheat,
a potential bridge between nutrient deficiency and food security. Trends in Food
Science & Technology, 145, 104365. https://doi.org/10.1016/jifs.2024.104365

11. Kreft, I, Germ, M., Golob, A., Vombergar, B., Bonafaccia, F, Luthar, Z. (2022).
Impact of Rutin and Other Phenolic Substances on the Digestibility of Buck-
wheat Grain Metabolites. International Journal of Molecular Sciences, 23 (7), 3923.
https://doi.org/10.3390/ijms23073923

12. Mirza, M. A, Mahmood, S., Hilles, A. R., Ali, A, Khan, M. Z., Zaidi, S. A. A. et al.
(2023). Quercetin as a therapeutic product: Evaluation of its pharmacological ac-
tion and clinical applications — a review. Pharmaceuticals, 16 (11), 1631. https://
doi.org/10.3390/ph16111631

13. Semwal, R, Joshi, S. K., Semwal, R. B,, Semwal, D. K. (2021). Health benefits
and limitations of rutin - a natural flavonoid with high nutraceutical value. Phy-
tochemistry Letters, 46, 119-128. https://doi.org/10.1016/j.phytol.2021.10.006

;64

TECHNOLOGY AUDIT AND PRODUCTION RESERVES — No. 5/3(85), 2025



ISSN-L 2664-9969; E-ISSN 2706-5448

ABSTRACTS AND REFERENCES:
FOOD PRODUCTION TECHNOLOGY )

14. Yang, H., Wang, C,, Zhang, L., Lv, ], Ni, H. (2019). Rutin alleviates hypoxia/
reoxygenation-induced injury in myocardial cells by up-regulating SIRT1 ex-
pression. Chemico-Biological Interactions, 297, 44-49. https://doi.org/10.1016/
jcbi2018.10.016

15. Ganeshpurkar, A., Saluja, A. K. (2017). The Pharmacological Potential of Ru-
tin. Saudi Pharmaceutical Journal, 25 (2), 149-164. https://doi.org/10.1016/
jsps.2016.04.025

16. Patel, K., Patel, D. K. (2019). The beneficial role of rutin, a naturally occurring
flavonoid in health promotion and disease prevention: A systematic review
and update. Bioactive Food as Dietary Interventions for Arthritis and Related
Inflammatory Diseases, 457-479. https://doi.org/10.1016/b978-0-12-813820-
5.00026-x

17. Singh, S, Singh, D. K., Meena, A., Dubey, V., Masood, N., Lugman, S. (2019). Ru-
tin protects t-butyl hydroperoxide-induced oxidative impairment via modulating
the Nrf2 and iNOS activity. Phytomedicine, 55, 92-104. https://doi.org/10.1016/
jphymed.2018.07.009

18. Pedriali, C. A,, Fernandes, A. U,, Bernusso, L. de C., Polakiewicz, B. (2008). The
synthesis of a water-soluble derivative of rutin as an antiradical agent. Quimica
Nova, 31 (8), 2147-2151. https://doi.org/10.1590/50100-40422008000800039

19. Giménez-Bastida, . A., Zielinski, H. (2015). Buckwheat as a Functional Food
and Its Effects on Health. Journal of Agricultural and Food Chemistry, 63 (36),
7896-7913. https://doi.org/10.1021/acs jafc.5502498

20. Pivec, T, Kargl, R,, Maver, U, Braci¢, M., Elschner, T, Zagar, E., Gradisnik, L., Sta-
na Kleinschek, K. (2019). Chemical Structure-Antioxidant Activity Relationship
of Water-Based Enzymatic Polymerized Rutin and Its Wound Healing Potential.
Polymers, 11 (10),1566. https://doi.org/10.3390/polym11101566

21. Ge, X,, Jing, L, Zhao, K., Su, C,, Zhang, B., Zhang, Q, Han, L., Yu, X, Li, W.
(2021). The phenolic compounds profile, quantitative analysis and antioxidant
activity of four naked barley grains with different color. Food Chemistry, 335,
127655. https://doi.org/10.1016/j.foodchem.2020.127655

22. Kreft, I, Germ, M., Golob, A., Vombergar, B., Bonafaccia, F, Luthar, Z. (2022).
Impact of Rutin and Other Phenolic Substances on the Digestibility of Buck-
wheat Grain Metabolites. International Journal of Molecular Sciences, 23 (7), 3923.
https://doi.org/10.3390/ijms23073923

23. Luthar, Z., Germ, M,, Likar, M., Golob, A., Vogel-Mikus, K., Pongrac, P, Kusar, A.,
Pravst, I, Kreft, . (2020). Breeding Buckwheat for Increased Levels of Rutin,
Quercetin and Other Bioactive Compounds with Potential Antiviral Effects.
Plants, 9 (12), 1638. https://doi.org/10.3390/plants9121638

24. Kreft, I, Golob, A., Vombergar, B., Germ, M. (2023). Tartary Buckwheat Grain as
a Source of Bioactive Compounds in Husked Groats. Plants, 12 (5), 1122. https://
doi.org/10.3390/plants12051122

25. Li, D, Li, X,, Ding, X., Park, K.-H. (2008). A process for preventing enzy-
matic degradation of rutin in Tartary buckwheat (Fagopyrum tataricum Gaertn)
flour. Food Science and Biotechnology, 17, 118-122. Available at: https://
www.researchgate.net/publication/282054353_A_process_for_preventing_
enzymatic_degradation_of_rutin_in_tartary_buckwheat_Fagopyrum_tataricum_
Gaertn_flour

26. Jiang, P, Burczynski, E, Campbell, C,, Pierce, G., Austria, J. A., Briggs, C.J. (2007).
Rutin and flavonoid contents in three buckwheat species Fagopyrum esculentum,
E tataricum, and F. homotropicum and their protective effects against lipid per-
oxidation. Food Research International, 40 (3), 356-364. https://doi.org/10.1016/
j-foodres.2006.10.009

27. Ma, H,, Bian, Z,, Wang, S. (2020). Effects of Different Treatments on the Germi-
nation, Enzyme Activity, and Nutrient Content of Buckwheat. Food Science and
Technology Research, 26 (3), 319-328. https://doi.org/10.3136/fstr.26.319

28. Zivkovid, A., Polak, T, Cigi¢, B, Pozrl, T. (2021). Germinated Buckwheat: Effects
of Dehulling on Phenolics Profile and Antioxidant Activity of Buckwheat Seeds.
Foods, 10 (4), 740. https://doi.org/10.3390/foods 10040740

29. Gao, Y, Xia, W, Shao, P, Wu, W,, Chen, H., Fang, X. et al. (2022). Impact of
thermal processing on dietary flavonoids. Current Opinion in Food Science, 48,
100915. https://doi.org/10.1016/j.cofs.2022.100915

30. Lesjak, M., Beara, I, Simin, N,, Pinta¢, D., Majki¢, T., Bekvalac, K. et al. (2018).
Antioxidant and anti-inflammatory activities of quercetin and its derivatives.
Journal of Functional Foods, 40, 68-75. https://doi.org/10.1016/jjff.2017.10.047

31. Boots, A. W, Haenen, G. R. M. M., Bast, A. (2008). Health effects of quercetin:
From antioxidant to nutraceutical. European Journal of Pharmacology, 585 (2-3),
325-337. https://doi.org/10.1016/.ejphar.2008.03.008

DOI: 10.15587/2706-5448.2025.340896
OPTIMIZATION OF FORCES IN CUTTING POULTRY
CARCASSES WITH DISC KNIVES

pages 35-41

Larysa Bal-Prylypko, Doctor of Technical Sciences, Professor, Department of
Technology of Meat, Fish and Seafood Products, National University of Life
and Environmental Sciences of Ukraine, Kyiv, Ukraine, ORCID: https://orcid.
0rg/0000-0002-9489-8610

Valentyna Bandura, Doctor of Technical Sciences, Professor, Department of
Processes and Equipment for Processing of Agricultural Products, National
University of Life and Environmental Sciences of Ukraine, Kyiv, Ukraine,
e-mail: vbandura@nubip.edu.ua, ORCID: https://orcid.org/0000-0001-8074-3020
Marina Serdyuk, Doctor of Technical Sciences, Professor, Department of Stan-
dardization and Certification of Agricultural Products, National University of
Life and Environmental Sciences of Ukraine, Kyiv, Ukraine, ORCID: https://
orcid.org/0000-0002-6504-4093

Halyna Shlapak, PhD, Associate Professor, Department of Meat, Fish and
Seafood Technology, Odesa National Technological University, Odesa, Ukraine,
ORCID: https://orcid.org/0000-0003-3382-3743

Nadia Novgorodska, PhD, Associate Professor, Department of Bioengineering,
Bio- and Food Technologies, Vinnytsia National Agrarian University, Vinnytsia,
Ukraine, ORCID: https://orcid.org/0000-0002-7497-0435

Nadiia Zahorko, PhD, Associate Professor, Department of Food Technology
and Hotel and Restaurant Business, Dmytro Motornyi Tavria State Agrotech-
nological University, Zaporizhzhia, Ukraine, ORCID: https://orcid.org/0000-
0003-4828-5343

Iryna Basarab, PhD, Associate Professor, Department of Meat, Meat and
Fat Products Technology, Stepan Gzhytskyi National University of Veterinary
Medicine and Biotechnologies of Lviv, Ukraine, ORCID: https://orcid.org/0000-
0002-5487-2790

The object of research was the process of cutting poultry carcasses of chickens,
ducks, and geese using disc knives. In the food industry, when processing poultry,
and especially when disassembling it, which divides the carcasses into certain parts
and sizes, carcass cutting operations are widely used. This process significantly
affects the level of energy consumption of the entire production and the quality
of the finished product. The main working parts of cutting machines are knives,
the purpose of which depends on the entire technological process of chopping.

The dependence of the cutting forces of meat with bones of chickens, ducks
and geese on the rotation speed of the disk knife and its sharpening angle at differ-
ent product temperatures was experimentally established. It was established that
with an increase in the cutting speed, the cutting force decreases. Approximate re-
lationships were obtained for quantitative description of the influence of cutting
speed on cutting force for different types of poultry, which allow to predict the
energy consumption of the process. For producers, the range of cutting speed of
poultry carcasses by the disk cutting body of the machine can be recommended
from 6.5 to 9 m/s. The influence of the blade sharpening angle on the energy
intensity of grinding poultry carcasses was studied; a rational range of sharpening
angle was determined, at which cutting forces are minimized while maintaining
the stability of the tool. Taking into account the structural and mechanical char-
acteristics of poultry carcasses, operational indicators and technological require-
ments for the quality and cleanliness of the cut surface, the range of sharpening
angle of the knife cutting edge is 20-26°. An applied aspect of using the obtained
result is the possibility of improving the design parameters of disk knives and will
ensure increased equipment productivity and cutting quality. However, the cut-
ting force depends not only on the species and fatness, but also on the age, sex of
the bird and the location of the muscles.

Keywords: cutting force, poultry carcasses, blade sharpening angle, disc
knife, disc rotation speed.
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The object of the research is the storage conditions of sugar beets (Beta
vulgaris). One of the most challenging areas is the reduction in sucrose
content during storage under normal conditions prior to processing. The
study focused on storing sugar beets in a refrigerated chamber to preserve
the quality of the raw material, slow down respiration processes, minimize
sugar loss, and extend shelflife. This allows for the use of sugar beets not only
during the mass harvest but also over a long period, ensuring a uniform plant
load and creating a reserve of environmentally friendly and technologically
suitable raw materials for the stable operation of sugar production during
the off-season.

The study utilized various methods of storing sugar beets in a refriger-
ated chamber, including storage at temperatures of +2 to +3°C and at a relative
humidity of 85-95%. The study also employed the same storage conditions but
with the use of sulfur dioxide. It was found that when stored in a refrigerated
chamber with sulfur dioxide fumigation every ten days, sucrose content de-
creased by 2.6%. After 90 days, a decrease of 5.9% and 3.3%, respectively, was re-
corded, and on the last day of storage, i. ¢., after 120 days, a decrease of 7.2% and
3.9% was recorded. This is due to the fact that the use of sulfur dioxide inhibits
the activity of oxidoreductases and hydrolases, which reduces the consumption
of sucrose and other nutrients in the respiration process. This increases the shelf
life of sugar beets and allows them to be used not only during the mass harvest
but also over a long period, ensuring a uniform plant load. Under these condi-
tions, the content of sucrose and other nutrients decreases slightly, and the yield
of granulated sugar increases. Compared to similar known sugar beet storage
methods, this method provides a supply of environmentally friendly and tech-
nologically suitable raw materials for the stable operation of sugar production
during the oft-season.

Keywords: sugar beet, storage, sulfur dioxide, enzymes, oxidoreductases,
hydrolases, quality indicators.
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The object of the study is the technology of bakery products using Clitoria
ternatea extracts and establishing their impact on the consumer characteristics of
buns. The paper considers the possibility of using environmentally safe plant raw
materials in the production of food products.

One of the problem areas in the use of the extract is the sensitivity of Clitoria
ternatea anthocyanins to technological influences (temperature, acidity), color
instability, specific organoleptic indicators of finished products and the impact
on the physicochemical quality indicators of the semi-finished product and the
finished product.

During the study, Clitoria ternatea and Malva mauritiana extracts were
used. It was found that the extract from Clitoria ternatea has a significantly higher
content of coloring substances at all levels of the hydromodule (0.5:50; 1.5:50;
2.5:50), which reflects a higher concentration of pigments in the raw material or
their higher solubility, therefore Clitoria ternatea extracts were chosen. Increas-
ing the concentration of flowers in the extract contributed to an increase in the
content of polyphenols, flavonoids, a decrease in the acidity of the extracts, the
density of the solutions almost did not change. Replacing water with Clitoria
ternatea extract in the technology of bakery products contributed to a change
in the physicochemical parameters of the dough and the finished product. The
acidity of the dough and the finished product increased, the humidity decreased,
the porosity of the finished product decreased.
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Asaresult of the study, a technology of bakery products was developed using

an aqueous extract of Clitoria ternatea flowers (hydromodulus 3.0:100), which
provides a balance between technological and organoleptic properties. The
samples had an exotic blue color, demonstrated better microbiological stability

compared to the control, and the study of friability confirmed a positive effect
on the preservation of crumb freshness compared to the control for 72 hours.

Keywords: food colorants, phenolic compounds, anthocyanins, Clitoria

ternatea, extraction, antioxidant activity.
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