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The object of the study was concrete samples with different penetration 
depths of vegetable oil. For the experiment, concrete samples were taken from the 
foundation for the oil pan equipment, in the form of cylinders with a diameter of 
100 mm and a height of 200 mm. It was found that the experimental sample No. 1 
has a decrease in compressive strength of about 6 %, sample No. 2 has a decrease in 
strength of about 19–20 %, sample No. 3 has a decrease in strength of about 48 % 
from the control sample No. 4. The study using scanning electron microscopy 
showed the presence of a layer of solidified oil and plant residues on the surface 
of the concrete samples. Mycelium of microscopic fungi was detected at a depth 
of 2 cm from the surface. The study of concrete samples using TPD MS showed 
that CO was intensively released at a temperature of 583 °C from samples 2 –  
0.03 and 3 – 0.05. At a temperature of 552 °C, CO2 was released with an intensity 
of 0.1 from sample 2 and 0.18 from sample 3. In other samples, carbon was not 
released, which is associated with biochemical corrosion of concrete. At a tem-
perature of 100 °C, H2O was released from concrete samples 2 – 0.8 and 3 – 0.4. 
Sulfur was released when heated to 90 °C from sample 4_2 in insignificant 
quantities – 0.0035. SO was released from samples 2 (0.014), t = 764 °C and 
3 (0.012) t = 809 °C. Sulfur dioxide was released at a temperature of 794 °C with 
an intensity of 0.005 from samples 2 and 3. The conducted study is distinguished 
by the fact that correlations were established between the depth of oil impregna-
tion of concrete and loss of strength. Destructive changes in concrete samples, 
the presence of a layer of solidified oil and microscopic fungi were detected. The 
presence of carbons, sulfur and its oxides in concrete samples that were least dam-
aged by corrosion processes is associated with the composition of sulfur concrete 
to give it greater strength. The practical significance of the results obtained is that 
the negative influence of vegetable fats on concrete is proven, namely a decrease in 
strength, destruction of the microstructure and the growth of microscopic fungi.

Keywords: vegetable oil, loss of strength, corrosion of concrete, thermal 
properties, microscopic structure.

References

1.	 Żebrowski, W., Wolka, P., Kurpinska, M. (2020). The Influence of the Aircraft 
Operating Fluids on the Mechanical Parameters of the Airport Surface Concrete. 
Materials, 13 (14), 3081. https://doi.org/10.3390/ma13143081

2.	 Ahmed, A. D., Saif, M. S., Sheelan, H. M., Abbas, A. H. (2022). Durability indica-
tion of concrete exposed to contact with some petroleum products. 3RD inter-
national conference on energy and power, ICEP2021, 2681, 020105. https://doi.
org/10.1063/5.0107910

3.	 Barnat-Hunek, D., Szafraniec, M. (2021). Influence of Biodegradable Release 
Oils on the Physical and Mechanical Properties of Light-Colored Architectural 
Concrete. Materials, 14 (16), 4630. https://doi.org/10.3390/ma14164630

4.	 Serrano-González, L., Merino-Maldonado, D., Guerra-Romero, M. I., Morán-del 
Pozo, J. M., Lemos, P. C., Pereira, A. S. et al. (2021). Use of Bioproducts Derived 
from Mixed Microbial Cultures Grown with Crude Glycerol to Protect Recycled 
Concrete Surfaces. Materials, 14 (8), 2057. https://doi.org/10.3390/ma14082057

5.	 Liang, M., Feng, K., He, C., Li, Y., An, L., Guo, W. (2020). A meso-scale model toward 
concrete water permeability regarding aggregate permeability. Construction and 
Building Materials, 261, 120547. https://doi.org/10.1016/j.conbuildmat.2020.120547

6.	 Millán Ramírez, G. P., Byliński, H., Niedostatkiewicz, M. (2021). Deterioration 
and Protection of Concrete Elements Embedded in Contaminated Soil: A Re-
view. Materials, 14 (12), 3253. https://doi.org/10.3390/ma14123253

7.	 Xia, J., Shen, J., Li, T., Jin, W.-L. (2022). Corrosion prediction models for steel 
bars in chloride-contaminated concrete: a review. Magazine of Concrete Research,  
74 (3), 123–142. https://doi.org/10.1680/jmacr.20.00106

8.	 Hossain, M. M., Al-Deen, S., Shill, S. K., Hassan, M. K. (2024). Resistance of 
Concrete with Various Types of Coarse Aggregate to Coupled Effects of Thermal 
Shocks and Chemicals. Materials, 17 (4), 791. https://doi.org/10.3390/ma17040791

9.	 Ostrowski, K. A., Chastre, C., Furtak, K., Malazdrewicz, S. (2022). Consideration 
of Critical Parameters for Improving the Efficiency of Concrete Structures Rein-
forced with FRP. Materials, 15 (8), 2774. https://doi.org/10.3390/ma15082774

10.	 Pietrzak, A., Ulewicz, M. (2023). Influence of Post-Consumer Waste Thermo-
plastic Elastomers Obtained from Used Car Floor Mats on Concrete Properties. 
Materials, 16 (6), 2231. https://doi.org/10.3390/ma16062231

11.	 Konovalova, V. S. (2023). Investigation of the Effect of Volumetric Hydrophobiza-
tion on the Kinetics of Mass Transfer Processes Occurring in Cement Concretes 
during Corrosion. Materials, 16 (10), 3827. https://doi.org/10.3390/ma16103827

12.	 Ding, X ., Liang, X ., Zhang, Y., Fang, Y., Zhou, J., Kang, T. (2020). Capillary Water 
Absorption and Micro Pore Connectivity of Concrete with Fractal Analysis. 
Crystals, 10 (10), 892. https://doi.org/10.3390/cryst10100892

13.	 Claisse, P. A. (2020). Transport properties of concrete: Modelling the durability of 
structures. Woodhead Publishing. Available at: https://books.google.com.ua/ 
books?hl=uk&lr=&id=TUf1DwAAQBAJ&oi=fnd&pg=PP1&ots=zH1Gpi_
jEh&sig=PXyHGln-0dGClllutqv4I8zI3k8&redir_esc=y#v=onepage&q&f=false

14.	 Alhamad, A., Yehia, S., Lublóy, É., Elchalakani, M. (2022). Performance of Dif-
ferent Concrete Types Exposed to Elevated Temperatures: A Review. Materials,  
15 (14), 5032. https://doi.org/10.3390/ma15145032

15.	 Sundin, M., Hedlund, H., Cwirzen, A. (2023). Eco-Concrete in High Tempera-
tures. Materials, 16 (12), 4212. https://doi.org/10.3390/ma16124212

16.	 Li, X ., Qin, L., Guo, L., Li, Y. (2024). Research on the Mechanical Properties 
of Concrete under Low Temperatures. Materials, 17 (8), 1882. https://doi.
org/10.3390/ma17081882 

17.	 DSTU B EN 12504-1:2013 (EN 12504-1:2009, IDT). Vyprobuvannia beto-nu  
v konstruktsiiakh. Chastyna 1. Zrazky kerny. Vidbir, perevirka i vypro-buvannia na stysk.

18.	 DSTU B V.2.7-214:2009. Budivelni materialy. Betony. Metody vyznachennia mits-
nosti za kontrolnymy zrazkamy

19.	 Bozhokin, M. S., Bozhkova, S. A., Rubel, A. A., Sopova, J. V., Nashchekina, Y. A.,  
Bildyug, N. B., Khotin, M. G. (2021). Specificities of Scanning Electron Micros-
copy and Histological Methods in Assessing Cell-Engineered Construct Effec-
tiveness for the Recovery of Hyaline Cartilage. Methods and Protocols, 4 (4), 77.  
https://doi.org/10.3390/mps4040077

20.	 Murphy, C. J., Ardy Nugroho, F. A., Härelind, H., Hellberg, L., Langhammer, C. 
(2020). Plasmonic Temperature-Programmed Desorption. Nano Letters, 21 (1), 
353–359. https://doi.org/10.1021/acs.nanolett.0c03733

21.	 Melo, R. H. R. Q., Hasparyk, N. P., Tiecher, F. (2023). Assessment of Concrete 
Impairments over Time Triggered by DEF. Journal of Materials in Civil Engineer-
ing, 35 (8). https://doi.org/10.1061/jmcee7.mteng-15041



ABSTRACTS AND REFERENCES: 

CHEMICAL AND TECHNOLOGICAL SYSTEMS

81TECHNOLOGY AUDIT AND PRODUCTION RESERVES — No. 2/3(82), 2025

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

22.	 Rahim, M. A., Ayub, H., Sehrish, A., Ambreen, S., Khan, F. A., Itrat, N. et al. (2023). 
Essential Components from Plant Source Oils: A Review on Extraction, Detec-
tion, Identification, and Quantification. Molecules, 28 (19), 6881. https://doi.
org/10.3390/molecules28196881

23.	 Shkromada, O., Volkov, D., Ivchenko, V., Tsyhanenko, L., Tsyhanenko, H., Chiva-
nov, V. et al. (2024). Determination of concrete thermo-chemical destruction 
regulations under the influence of high temperatures. Journal of Chemistry and 
Technologies, 32 (2), 423–433. https://doi.org/10.15421/jchemtech.v32i2.298636

24.	 Shkromada, O., Paliy, A., Yurchenko, O., Khobot, N., Pikhtirova, A., Vysochin, I. et 
al. (2020). Influence of fine additives and surfactants on the strength and perme-
ability degree of concrete. EUREKA: Physics and Engineering, 2, 19–29. https://
doi.org/10.21303/2461-4262.2020.001178

25.	 Jiang, L., Pettitt, T. R., Buenfeld, N., Smith, S. R. (2022). A critical review of the 
physiological, ecological, physical and chemical factors influencing the microbial 
degradation of concrete by fungi. Building and Environment, 214, 108925. https://
doi.org/10.1016/j.buildenv.2022.108925

26.	 Chevalier, L., Klingelschmitt, F., Mousseron, L., Minc, N. (2024). Mechanical 
strategies supporting growth and size diversity in Filamentous Fungi. Molecular 
Biology of the Cell, 35 (9). https://doi.org/10.1091/mbc.e24-04-0171

27.	 Sopov, V., Danchenko, J., Latorez, E. (2019). Assess the Effectiveness of protective 
Concrete coatings of microbiological sulfuric acid Aggression. E3S Web of Confer-
ences, 97, 02022. https://doi.org/10.1051/e3sconf/20199702022

28.	 Shkromada, O., Ivchenko, V., Chivanov, V., Tsyhanenko, L., Tsyhanenko, H., 
Moskalenko, V. et al. (2021). Defining patterns in the influence exerted by the 
interelated biochemical corrosion on concrete building structures under the 
conditions of a chemical enterprise. Eastern-European Journal of Enterprise Tech-
nologies, 2 (6 (110)), 52–60. https://doi.org/10.15587/1729-4061.2021.226587

DOI: 10.15587/2706-5448.2025.326784

THE EFFECT OF ADDING QUICKLIME ON 

STABILIZATION OF EXPANSIVE SOILS

pages 12–17

Agus Tugas  Sudjianto, Professor, Department of Civil Engineering, University 
of Widyagama Malang, Malang, Indonesia, e-mail: agustugas@widyagama.ac.id, 
ORCID: https://orcid.org/0000-0001-7547-7004

Arnol Da  Costa  De  Jesus  Vili, Department of Civil Engineering, University 
of Widyagama Malang, Malang, Indonesia, ORCID: https://orcid.org/0009-
0007-1775-4131

Aji Suraji, Professor, Department of Civil Engineering, University of Widyagama 
Malang, Malang, Indonesia, ORCID: https://orcid.org/0000-0002-2636-2603

Riman, Associate Professor, Department of Civil Engineering, University of Widya-
gama Malang, Malang, Indonesia, ORCID: https://orcid.org/0000-0002-6992-7395

Sugeng Hadi  Susilo, Associate Professor, Department of Mechanical Engineer-
ing, State Polytechnic of Malang, Malang, Indonesia, ORCID: https://orcid.
org/0000-0003-3077-2039

The object of this research is Ampelgading clay (Malang, East Java), known 
for its high plasticity and low strength, which impact building stability. This study 
focuses on how varying proportions of quicklime affect soil properties. One of 
the main issues is clay instability, caused by volume changes due to water fluc-
tuations, which poses a major challenge for infrastructure, particularly in high-
rainfall and humid areas. In the study, expansive clay from Ampelgading with 
quicklime percentages of 0 %, 5 %, 10 %, 15 %, and 20 % was tested. Geotechnical 
and mechanical tests, including water content, specific gravity, Atterberg limits, 
compressive strength, and swelling, were conducted. The results show that add-
ing quicklime significantly alters the physical and mechanical properties of the 
clay, reducing water content from 58.20 % to 35.64 % and specific gravity from 
3.362 to 2.118. Volumetric weight initially increases at low quicklime levels but 
decreases at higher levels. Quicklime alters soil microstructure through a poz-
zolanic reaction with calcium hydroxide (Ca(OH)₂) and silica/alumina, forming 

calcium hydrates that enhance cohesion and strength. However, excessive quick-
lime creates non-uniform aggregates, reducing density and stability. Optimal 
compressive strength occurs at 15 % quicklime, but at 20 %, stability decreases, 
plasticity reduces, and swelling accelerates. Furthermore, lower moisture content 
improves compaction and enhances soil stability. Compared to cement or fly ash, 
quicklime reacts faster, provides immediate stability, and minimizes long-term 
swelling and shrinkage. The pozzolanic reaction further strengthens the soil by 
forming stable calcium hydrate and calcium aluminate compounds.

Keywords: quicklime, soil water content, soil specific gravity, soil tension, 
volume swelling, soil stabilization, expansive soil.
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The object of the research is pseudotextile mesh structures with three-di-
mensional hinged joints, manufactured by 3D prototyping methods. One of the 
main tasks in the field of 3D printing of textile materials is to ensure their flexibility, 
elasticity and adaptability to the shape of the human body. Materials produced by 
traditional 3D printing methods have high rigidity, which limits their application 
in the light industry. During the study, a concept for creating pseudotextile materi-
als based on flexible network structures using spherical three-dimensional hinges 
was developed. The proposed structure allows for achieve the necessary flex-

ibility and deformation capabilities characteristic of traditional textile materials.  
Modeling and experimental samples demonstrated that structures with three-
layer hinged joints provide spatial variability of shape, while the use of eccentric-
ity in the hinges allows to adjust the rigidity of the structures. The obtained results 
can be attributed to the use of three-level spherical hinge joints, which provide 
spatial mobility of individual elements of the structure, as well as numerical 
modeling to optimize the sizes of structural elements. The implemented models 
confirm that the mechanical properties of the synthesized structures can be con-
trolled by changing their geometry. The developed structures can be utilized in 
the clothing production where high flexibility of the material is required, as well 
as in the creation of adaptive textile products for medical purposes, in particular 
for compression therapy or automated massage. Additionally, such materials can 
be used in the decorative design of fashion products.

Keywords: 3D prototyping, textile structures, additive manufacturing, 
spherical joints, pseudotextiles. material flexibility.
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The object of research is methods for reducing the level of air pollution in 
working areas with industrial dust. The problem of reducing the impact of dusti-
ness of production premises on the workers’ health is solved by improving the 
aspiration air purification system.

A new approach is proposed that provides the blower (fan) with an ad-
ditional purification function by attaching a dust collector to its housing.  
By organizing the circulation movement of the dust-gas flow, part of the dust 
settles in the dust collector before it enters the main dust collector. Such a com-
bined dust collector can be used as an independent device in closed aspiration 
systems or as part of complex dust removal systems, reducing the load on the 
main device. A methodology for calculating purification indicators has been 
developed, which is based on the discretization of the differential dust mass dis-
tribution curve by particle size. The method allows to assess the efficiency of the 
process, determine the dimensions of the dust collection container and the fre-
quency of dust discharge from it. The technology was used for the air aspiration 
system of the working area of the building materials processing facility to reduce 
the risk to workers’ health from air pollution. The calculations have established 
the conditions of acceptable non-carcinogenic risk at the level of construction 
dust concentration not higher than 61.42 mg/m3, and with the introduction of 
the proposed combined dust collector, it is possible to increase the dust level to 
99.1 mg/m³ without exceeding the risk threshold.

The proposed technology is cost-effective, requires minimal design changes 
and can be implemented at most industrial facilities, especially in conditions of 
high dustiness of production premises.

Keywords: air purification, combined dust collector, differential distribu-
tion curve, non-carcinogenic risk, dust removal systems.
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The object of research is the process of detecting the ignition of materials 
in a premise based on the joint use of current sample means and variances of 
the controlled hazardous gas environment parameter. The problem is to develop 
a method for detecting the ignition of materials based on the joint use of cur-
rent sample means and variances of the controlled hazardous gas environment 
parameter in a premise. The synthesis of the optimal method for detecting fires 
was achieved by moving from the space of controlled hazardous gas environment 
parameters to the spaces of sample means, sample variances, and also the space of 
joint sample means and variances. Under conditions of large samples, the distribu-
tion of sample means, sample variances and its joint values asymptotically tends 
to a Gaussian distribution. This allows to use the likelihood ratio criterion, which 
is optimal, in the synthesis. Unlike the traditional approach, the likelihood ratio is 
current and is determined for a fixed Gaussian distribution in the case of a reliable 
absence of ignition. It is established that the optimal method of fire detection based 
on the joint use of sample means and variances with the same quality indicators 
outperforms the optimal methods of fire detection based only on the sample mean 
or sample variance of the controlled hazardous parameter of the gas environment. 
This is explained by the fact that the optimal method of fire detection based on the 

joint use of sample means and variances uses a larger amount of information con-
tained in the controlled parameters of the gas environment. The results obtained 
are useful from a theoretical point of view for the proposed optimal methods of fire 
detection. The practical significance of the work lies in the further improvement of 
existing fire protection systems of facilities in order to prevent fires.

Keywords: fire detection, premises, hazardous parameters of the gas envi-
ronment, sample means, sample variance.
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The object of the study is the atmospheric air of the urban environment and 
the dynamics of concentrations of the main pollutants (CO, VOC (H₂CO), PM10, 
PM2.5, PM1.0, NH3, NO2) for the period 2019–2024. One of the most problematic 
areas is the steady upward trend in CO concentrations with a projected increase 
of 15–20 % every 2–3 years, which poses significant risks to public health. Also, of 
concern are seasonal peaks in PM1.0 concentrations in winter and a tendency to 
increase the baseline level of this pollutant by 5–10 %. The study used statistical 
analysis of time series of pollutant concentrations, graphical and mathematical 
data processing, analysis of seasonal fluctuations and long-term trends. Forecast-
ing was carried out taking into account climatic, anthropogenic and technological 
factors that affect the distribution of pollutants in the city’s air basin.

A comprehensive assessment of the temporal dynamics of atmospheric 
pollutants with the identification of multidirectional trends and seasonal fluctua-
tions is obtained. This is due to the fact that the proposed approach has a number 
of features, in particular, taking into account the relationship between different 
pollutants and impact factors, as well as the introduction of predictive models 
taking into account seasonal cycles. This makes it possible to develop scientifi-
cally based recommendations for reducing the anthropogenic load on the urban 
air environment. Compared to similar known studies, this provides such benefits 
as the ability to more accurately predict changes in pollutant concentrations, 
optimize the environmental situation, reduce risks to public health and increase 
the effectiveness of environmental protection measures.

Keywords: atmospheric pollutants, air quality, temporal dynamics, fore-
casting, environmental monitoring, PM1.0, PM10, PM2.5, CO, NO2, NH3, 
urban air basin.
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Haymaking is a key stage in feed production, as the choice of technological 
methods directly affects its quality, nutritional value, and digestibility by animals. 
One of the most significant challenges in this process is the mechanical loss 
of alfalfa leaves during harvesting and processing of the mown mass. It is well 
known that leaves contain the majority of protein, carotene, and other biologi-
cally active substances.

Research results have confirmed the significant impact of windrow pro-
cessing frequency on dry matter losses and the nutritional value of the feed.  
It has been established that a single windrow treatment during drying reduces 
dry matter losses by 2.6–4.5 % compared to multiple tedding operations. This 
has a positive effect on the chemical composition of the hay and promotes the 
preservation of essential nutrients, particularly carotene. The carotene content in 
the natural mass with single windrow processing reached 32.4 mg/kg in the first 
experiment and 30.4 mg/kg in the second, which significantly exceeds the values 
for hay subjected to intensive mechanical processing.

Optimizing the haymaking process not only reduces nutrient losses but also 
shortens drying times, which is especially important under unfavorable weather 
conditions. Reducing the time that mown mass remains in the field minimizes 
the risk of feed quality deterioration due to precipitation and promotes uniform 
drying of stems and leaves.

Thus, improving the technological processes of alfalfa haymaking enables 
the production of high-quality feed with a high nutrient content and stable feed 
characteristics. Compared to traditional harvesting methods, the use of opti-
mized technologies helps reduce dry matter losses, increase carotene and protein 
content, and improve the overall nutritional value of the hay. This contributes 
to a more efficient supply of high-quality roughage for livestock farming, which 
is a crucial factor in enhancing the productivity of agricultural animals and the 
profitability of the industry as a whole.

Keywords: drying, consortium, chemical composition, hay, mechanical 
losses, alfalfa seeds, drying, active ventilation.
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The object of research is the process of developing a dehydrated protein 
food product enriched with lupine flour, intended for nutrition of military per-
sonnel in extreme conditions. The use of lupine flour is promising in technologies 
to produce dehydrated products for military personnel. It contains more protein 
than other legumes and has a less pronounced effect on the organoleptic quality 
of finished products.

It was determined and experimentally proved that white food lupine is 
a protein enricher in the diet of military personnel, which allows authors to 
obtain a combined meat and vegetable product balanced in chemical composi-
tion. The average protein content in lupine flour is 36–40 % by dry matter, which 
is 3 times higher than that of first-grade wheat flour and 2.2 % higher than that 
of soybean flour. A recipe for experimental meat and vegetable protein minced 
meat with 10 % beef meat substitution was developed. It was found that with an 
increase in the content of lupine flour in the minced meat, the protein content 
increases to 10.3 %. It was found that the meat and vegetable protein minced 
meat of the experimental sample corresponds to the control in taste, smell, color, 
consistency, but is better in juiciness and has a high rating. The microstructure 
of the developed meat and vegetable protein minced meat was determined. 
A technological scheme of production was drawn up and a volunteer test of the 
production of a dehydrated food product in the diet of military personnel based 
on meat and vegetable protein minced meat was conducted. The hygienic control 
of the production of health food products for military personnel was carried out. 
The express method of hygienic quality control showed that the luminometer 
readings were within the range of 1.356–1.793 RLU, which is clean, confirming 
compliance with the hygienic standards of the technological process.

The technology of a health product for nutrition of the military person-
nel of the Armed Forces of Ukraine in extreme conditions was developed. The 
influence of lupine flour on the protein content in the technology of meat and 
vegetable protein health-improving minced meat was scientifically substantiated. 
The possibility of introducing the technology into the diet for dry rations, accord-
ing to Norm No. 10 for military personnel, was confirmed. 

Keywords: dehydrated food, diet, HACCP, lupine flour, meat and vegetable 
product, military personnel, protein.
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The object of research is the production of gluten-free products. 4 samples 
of dough and finished products with different ratios of corn, rice and flax flour 
were studied. Organoleptic analysis showed that compared to the assessment of 
the control sample (4.7 points), sample No. 3 (4.9 points) with a ratio of corn, rice 
and flax flour 60:20:20 (experiment 3) is rational.

Europe and other countries of the world are showing increased interest in 
the implementation of innovative technologies for the production of special and 
functional food products. Therefore, the current task is to introduce new technol-
ogies and functional formulations into production, taking into account the needs 
of today, aimed at preserving and increasing the biological value of food products.

It was found that the physical and chemical indicators of the finished gluten-
free bakery product in terms of porosity, acidity, and crumb moisture exceed the 
control sample. The results of the studies show that an increase in the amount of 
rice and flax flour leads to an increase in dough porosity by 2 % compared to the 
control sample. The acidity of the dough increased from 2.70 degrees to 3.1 de-
grees and exceeded the control sample by 0.3 degrees. The dimensional stability 
is almost the same as that of the control sample. The specific volume compared to 
the control increased by 20 cm3/100 g and amounted to 268 cm3/100 g.

Based on the research results, a basic technological scheme of production 
has been developed and substantiated, parameters and modes of the technologi-
cal process have been given. The possibility of creating functional technologies 
and recipes not only with high sensory, physicochemical quality indicators, but 
also with high nutritional value has been confirmed. This is achieved due to the 
content of vegetable proteins, unsaturated fatty acids and dietary fiber, minerals 
and vitamins in flax flour, which have a positive effect on lipid metabolism.

Keywords: corn flour, rice flour, flax flour, modeling compositions, gluten-
free bakery products.
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The paper considers approaches to increasing the objectivity of determin-
ing the organoleptic quality indicators of baked dairy products, in particular 
fermented baked milk, as one of the most common products in this segment. 
The main attention is paid to the analysis of key organoleptic parameters – color, 
appearance, consistency, taste and smell. Thus, the object of research is baked 
dairy products, in particular fermented baked milk, which are characterized by 
the spinning process, which involves prolonged heat treatment of the product. 
Such processes are accompanied by the Maillard reaction, which forms specific 
organoleptic characteristics. The problem being solved was to establish how the 

general choice of the consumer regarding a baked dairy product is formed based 
on the results of organoleptic evaluation, namely color, appearance, consistency, 
taste and smell. Since the consumer often only has an assessment of the color be-
fore purchasing the product, this parameter was considered in quite some detail. 
The fermented baked milk products available on the market differ in organolep-
tic indicators, both between manufacturers and between batches produced in 
different seasons.

The study applied a quantitative quality assessment method based on a total 
quality indicator (TQI), which takes into account the set of organoleptic char-
acteristics. Color parameters were determined in the RGB and CIELab systems, 
which allows to objectively assess color – as the level of milk baking. A one-factor 
analysis of variance (ANOVA) was performed to assess the complex influence of 
individual organoleptic characteristics on others. This method was used to test 
hypotheses about the influence of individual organoleptic characteristics on the 
perception of other indicators.

Using a comprehensive approach to quality assessment allows not only 
to objectively determine the quality characteristics of the product, but also to 
establish the relationship between the technological parameters of production 
and its consumer properties. Focusing on consumer needs is an integral part of 
a  successful, competitive market operator.

It is proposed to change the approaches in the technological control of bak-
ing by color characteristics to ensure stable quality of baked dairy products and 
optimize the parameters of the technological process.

Keywords: sensory analysis, organoleptic indicators, baked dairy products, 
fermented baked milk, color, duo-trio, ANOVA.
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Integrating traditional European cuisine with alternative protein sources 
can strengthen food security and provide the population with healthy food. 
Previous scientific works indicate the nutritional and environmental potential 
of alternative proteins. However, there is a research gap regarding their practical 
integration into authentic European recipes to improve nutritional value, sensory 
characteristics, and promote healthy eating. This study focuses on the problem of 
improving cod brandade for healthy nutrition. One of the problematic aspects of 
traditional brandade is its high fat content, limited protein content, and the use 
of predatory fish. This raises questions about its compliance with healthy eating 
principles. The object of the study is the recipe and quality of cod brandade and 
its modifications with alternative protein. Four samples were developed using 
salted semi-finished products: A0 (control Gadus morhua), A1 (Helix poma-
tia), A2 (Lissachatina fulica), A3 (Helix aspersa), and four samples using salted 
and cooked semi-finished products (50 % w/w): F0 (control Gadus morhua),  
F1 (Helix pomatia), F2 (Lissachatina fulica), F3 (Helix aspersa). In the ex-
perimental samples, olive oil was replaced with pumpkin seed cake protein 
isolate (50 % w/w). Among the snails, the highest amount of essential amino acids 
was found in Helix pomatia (8.39 g/100 g), although this was 23.72 % lower than 
the control. The protein from the Helix pomatia sample had the highest potential 
biological value (87.01 %), which was 3.85 % higher than the control. The chemi-
cal composition of the brandade changes significantly. The control sample (A0) 
is distinguished by a higher fat content, having the highest value at 29.96 %, which 
is 14.46 % more than A1. Samples with snails have a higher protein content, with 
A1 having the highest at 35.20 %, which is 15.86 % more than A0. Sample A1 
achieved the highest sensory score of 8.6, surpassing A0 by 0.4 points. Texture 
and emulsion homogeneity indicators were better in the experimental samples 
due to the protein isolate. The obtained results highlight the significant potential 
of using alternative proteins for modernizing European cuisine and creating in-
novative food products for healthy nutrition.



ABSTRACTS AND REFERENCES: 

FOOD PRODUCTION TECHNOLOGY

92 TECHNOLOGY AUDIT AND PRODUCTION RESERVES — No. 2/3(82), 2025

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

Keywords: European cuisine, fish products, snail fillet, essential amino 
acids, food industry by-products, pumpkin seed meal protein isolate, future food.

References

1.	 How to feed the world in 2050. Proceedings of the Expert Meeting on How to Feed the 
World in 2050 (2009). Rome: Food and Agriculture Organization of the United 
Nations.

2.	 Yang, F., Ren, L., Sun, J., Gu, C. (2025). A study of the purchase intention of 
alternative foods. Scientific Reports, 15 (1). https://doi.org/10.1038/s41598-025-
90014-2

3.	 Leip, A., Billen, G., Garnier, J., Grizzetti, B., Lassaletta, L., Reis, S. et al. (2015). Impacts 
of European livestock production: nitrogen, sulphur, phosphorus and greenhouse 
gas emissions, land-use, water eutrophication and biodiversity. Environmental Re-
search Letters, 10 (11), 115004. https://doi.org/10.1088/1748-9326/10/11/115004

4.	 Lisboa, H. M., Nascimento, A., Arruda, A., Sarinho, A., Lima, J., Batista, L. et 
al. (2024). Unlocking the Potential of Insect-Based Proteins: Sustainable Solu-
tions for Global Food Security and Nutrition. Foods, 13 (12), 1846. https://doi.
org/10.3390/foods13121846

5.	 Golovko, N., Golovko, T., Gelikh, A. (2015). Investigation of amino acid structure 
of proteins of freshwater bivalve mussels from the genus anodonta of the northern 
Ukraine. Eastern-European Journal of Enterprise Technologies, 5 (11 (77)), 10–16. 
https://doi.org/10.15587/1729-4061.2015.51072

6.	 Rygało-Galewska, A., Zglińska, K., Niemiec, T. (2022). Edible Snail Production in 
Europe. Animals, 12 (20), 2732. https://doi.org/10.3390/ani12202732

7.	 Kougiagka, E., Apostologamvrou, C., Giannouli, P., Hatziioannou, M. (2022). 
Quality Factors of Commercial Snail Fillets as Affected by Species. Food Technolo-
gy and Biotechnology, 60 (3), 330–337. https://doi.org/10.17113/ftb.60.03.22.7403

8.	 Zeng, L., Wang, Z., He, Z., Zeng, M., Qin, F., Chen, J. (2022). Physicochemical and 
gel properties of pumpkin seed protein: a comparative study. International Journal 
of Food Science & Technology, 58 (3), 1639–1651. https://doi.org/10.1111/ijfs.16124

9.	 Ezzat, S. M., Adel, R., Abdel-Sattar, E. (2022). Pumpkin Bio-Wastes as Source of 
Functional Ingredients. Mediterranean Fruits Bio-Wastes: Chemistry, functionality 
and technological applications. Springer, 667–696. https://doi.org/10.1007/978-
3-030-84436-3_29

10.	 Gao, D., Helikh, A., Duan, Z., Liu, Y., Shang, F. (2022). Development of pump-
kin seed meal biscuits. Eastern-European Journal of Enterprise Technologies, 
2 (11 (116)), 36–42. https://doi.org/10.15587/1729-4061.2022.254940

11.	 Liu, Y., Helikh, A., Filon, A., Duan, Z. (2023). Sausage technology for food 
sustainability: recipe, color, nutrition, structure. Eastern-European Journal of 
Enterprise Technologies, 4 (11 (124)), 47–58. https://doi.org/10.15587/1729-
4061.2023.286323

12.	 Machado, P., McNaughton, S. A., Wingrove, K., Stephens, L. D., Baker, P., Law-
rence, M. (2024). A Scoping Review of the Causal Pathways and Biological 
Mechanisms Linking Nutrition Exposures and Health Outcomes. Current Nutri-
tion Reports, 14 (1). https://doi.org/10.1007/s13668-024-00591-3

13.	 Liu, Z., Hu, X ., Lu, S., Xu, B., Bai, C., Ma, T., Song, Y. (2025). Advances in plant-
based raw materials for food 3D printing. Journal of Future Foods, 5 (6), 529–541. 
https://doi.org/10.1016/j.jfutfo.2024.11.001

14.	 Khan, G., Irshad, G., Ijaz, R., Javaid, S., Tahir, N., Mehmood, S. (2025). Embolden-
ing food security for global sustainability yoking artificial intelligence. Discover 
Food, 5 (1). https://doi.org/10.1007/s44187-025-00273-1

15.	 Wang, Y., Chen, Q., Li, L., Chen, S., Zhao, Y., Li, C. et al. (2023). Transform-
ing the fermented fish landscape: Microbiota enable novel, safe, flavorful, and 
healthy products for modern consumers. Comprehensive Reviews in Food Science 
and Food Safety, 22 (5), 3560–3601. https://doi.org/10.1111/1541-4337.13208

16.	 Lee, C.-H., Ahn, J., Son, H.-S. (2024). Ethnic fermented foods of the world: an 
overview. Journal of Ethnic Foods, 11 (1). https://doi.org/10.1186/s42779-024-
00254-2

17.	 Casanova-Martínez, I., Hernández-López, E., Signes-Pastor, A. J., Sendra, E., 
Carbonell-Barrachina, Á. A., Cano-Lamadrid, M. (2025). Abiotic pollutant con-
centrations in fish: A comparative review of wild-caught and aquaculture sources. 
Food Control, 174, 111220. https://doi.org/10.1016/j.foodcont.2025.111220

18.	 Pais-Costa, A. J., Marques, A., Oliveira, H., Gonçalves, A., Camacho, C.,  
Augusto, H. C., Nunes, M. L. (2025). New Perspectives on Canned Fish Qual-
ity and Safety on the Road to Sustainability. Foods, 14 (1), 99. https://doi.
org/10.3390/foods14010099

19.	 Liu, Y., Helikh, A. O., Filon, A. M., Tang, X .-X ., Duan, Z.-H., Ren, A.-Q. (2024). 
Beetroot (Beta vulgaris L. var. conditiva Alef.) pretreated by freeze-thaw: influence 
of drying methods on the quality characteristics. CyTA – Journal of Food, 22 (1), 
1–12. https://doi.org/10.1080/19476337.2023.2295421

20.	 Visciano, P. (2024). Environmental Contaminants in Fish Products: Food Safety 
Issues and Remediation Strategies. Foods, 13 (21), 3511. https://doi.org/10.3390/
foods13213511

21.	 Gao, D., Helikh, A., Filon, A., Duan, Z., Vasylenko, O. (2022). Effect of pH-shifting 
treatment on the gel properties of pumpkin seed protein isolate. Journal of Chem-
istry and Technologies, 30 (2), 198–204. https://doi.org/10.15421/jchemtech.
v30i2.241145 

22.	 Kjeldahl, J. (1883). Neue Methode zur Bestimmung des Stickstoffs in organischen 
Körpern. Zeitschrift Für Analytische Chemie, 22 (1), 366–382. https://doi.org/ 
10.1007/bf01338151

23.	 Soxhlet, F. (1879). Die gewichtsanalytische Bestimmung des Milchfettes. Poly-
technisches Journal, 232, 461–465.

24.	 Official methods of analysis of AOAC International (2022). AOAC International.
25.	 Poole, C. F. (2023). Instrumental Thin-Layer Chromatography. Elsevier. https://

doi.org/10.1016/c2021-0-01004-x
26.	 Protein and amino acid requirements in human nutrition: Report of a joint FAO/

WHO/UNU expert consultation (WHO Technical Report Series No. 935) (2007). 
World Health Organization, Food and Agriculture Organization of the United 
Nations, & United Nations University. 

27.	 Lawless, H. T., Heymann, H. (2010). Sensory evaluation of food: Principles and 
practices. Springer Science & Business Media. https://doi.org/10.1007/978-1-
4419-6488-5 

28.	 Reboul, J.-B. (1897). La Cuisinière Provençale. Tacussel.
29.	 Llibre de Sent Soví (1324).
30.	 Grewe, R. (Ed.) (2006). Libre de Sent Soví: receptari de cuina. Editorial Barcino.
31.	 de Nola, R. (1520). Libre del Coch.


