Ministry of Education and Science of Ukraine

National University of Food Technologies

91th
International scientific conference
of young scientist and students

"Youth scientific achievements

to the 21st century nutrition
problem solution"

April, 7—11 2025

Part 2

Kyiv, NUFT, 2025



Content

13. Engineering of food, biotechnology and pharmaceutical

. 8
production
13.1. Machines and apparatus for food, pharmaceutical and 9
biotechnological productions
13.2. Computer technologies of design and manufacture of packaging 58
13.3. Technological equipment and computer design technology 108
14. Mechatronics and packaging technique 139
15. Processes and apparatus of food productions 168
16. Physical and mathematical principles of technological 191
processes
16.1. Physics and occupational safety 192
16.2. Higher mathematics 207
17. Chemistry and chemical technology 224
17.1. Chemistry 225
17.2. Chemical technology 252
18. Power equipment, heat and power systems of industry 317
enterprises
18.1. Industrial thermal power engineering 318
18.2. Power supply and energy management 344
18.3. Electrical engineering and electrical systems 363
19. Automation and computer-integrated technologies 375
19.1. Automation and computer-integrated technologies 376
19.2. Information technology 410




Marepiaau 91-1 Mi>kHapogHoi HayKoBOi KOH(EPEHIIiT MOJIOAUX YICHUX, ACMIPAHTIB 1 CTYJCHTIB
"HaykoBi 3100yTKH MO0/ — BHPIIIEHHIO IPpo0JIeM XapuayBaHHs noacTea y XXI cromitri",
7-11 xBitHa 2025 p. — Kuis: HYXT, —4.2.

16.1.

Physics and occupational safety

Chairperson — associate professor Svitlana Litvynchuk
Secretary — associate professor Mykhailo Lazarenko

16.1.

®di3unka Ta npodecinHa 6e3neka

FonoBa — poueHT CBiTNnaHa JIiTBUHYYK
Cekpertap — goueHT Muxauno JlazapeHko

192



Marepiaau 91-1 Mi>kHapogHoi HayKoBOi KOH(EPEHIIiT MOJIOAUX YICHUX, ACMIPAHTIB 1 CTYJCHTIB
"HaykoBi 3100yTKH MO0/ — BHPIIIEHHIO IPpo0JIeM XapuayBaHHs noacTea y XXI cromitri",
7-11 xBitHa 2025 p. — Kuis: HYXT, —4.2.

4. Analysis of food products using optical methods

Yelyzaveta Yeremenko, Svitlana Litvynchuk
National University of Food Technologies, Kyiv, Ukraine

Introduction. Optical methods are essential for food product analysis. Their applications
include quality control of raw materials and finished products (for sorting, impurity detection,
labeling, identification, etc.).

Materials and methods. The materials for the research include food products, in
particular, berries, fruits, vegetables, eggs, meat, fish, honey, etc. For their comprehensive
analysis, various optical methods are used, including infrared spectroscopy, ultraviolet
spectroscopy, visible spectroscopy, refractometry, X-ray fluorescence, and others. These
methods allow for the determination of the product’s physicochemical properties, the content
of the main components, the detection of impurities, traces of pesticides, heavy metals, as
well as the evaluation of their freshness, degree of ripeness, and quality (including during
technological processes and in the process of storage).

Results and discussion. There are several ways to use optical methods in the
technological processes of food production. Among them are:

- visual quality control of products (video cameras and visual control systems are used
for this purpose, which can automatically detect defects and flaws in products; for example,
eggshell cracking, damage to packaging or labels on it, inconsistencies in product shape or
color, allowing for timely detection and removal of substandard products);

- sorting and selection of products (optical sorting systems can automatically screen out
defective products, i.e., berries, fruits, and vegetables with various types of damage or signs
of drying are sorted);

- measurement of product parameters (optical sensors can measure size, shape, weight,
color, brightness, transparency, etc.);

- detection of foreign objects (optical methods of infrared spectroscopy or X-ray
fluorescence can be used to detect foreign objects in food products, such as metal or glass
particles, fragments of packaging material, and other undesirable items or chemical
contaminants);

- measurement of temperature, humidity, and chemical composition of products (optical
thermometers and hygrometers can be used for non-contact measurement of temperature and
humidity, which is an important condition for quality production and storage of products;
spectroscopy and refractometry methods can be used to control the moisture content and
chemical composition of grain, honey, meat, fish, etc.);

- labeling and identification of products (optical labels, i.e., barcodes or QR codes, allow
tracking their production and supply history, while providing convenience for consumers in
obtaining product information).

Therefore, optical methods enable non-contact and highly accurate analysis of various
parameters which directly affects the quality of the finished product. These technologies help
to quickly identify defects or deviations in the production process, optimize the consumption
of ingredients or energy resources, and increase production efficiency and speed. Optical
non-contact measurement guarantees the maintenance of high quality standards.

Conclusions. The analysis of food products by applying optical methods allows for
monitoring without the need for intervention in the technological process, which helps to
reduce the risk of contamination or damage to products and guarantee the high quality of the
final product.
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