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Сучасні проблеми холодильної техніки та технології / Збірник тез доповідей XIІ Всеукраїнської 
науково-технічної конференції. – Одеса: ОНАХТ, 2019. – 229 с.

У збірнику наведені матеріали XIІ Всеукраїнської науково-технічної конференції «Сучасні 
проблеми холодильної техніки та технології» та розглянуто різні аспекти науково-технічних питань, 
пов’язаних з проектуванням, виготовленням та експлуатацією холодильного обладнання різного 
призначення, дослідженням робочих тіл та процесів в елементах холодильних та кріогенних систем, 
застосуванням нано та когенераційних технологій, використанням холоду в харчових технологіях, 
застосуванням і впровадженням нетрадиційних джерел енергії. 

В сборнике представлены материалы ХIІ Всеукраинской научно-технической конференции 
«Современные проблемы холодильной техники и технологии» и рассмотрены различные аспекты 
научно-технических вопросов, связанных с проектированием, изготовлением и эксплуатацией 
холодильного оборудования различного назначения, исследованием рабочих тел и процессов в 
элементах холодильных и криогенных систем, применением нано и когенерационных технологий, 
использованием холода в пищевых технологиях, применением и внедрением нетрадиционных 
источников энергии. 

Відповідальність за достовірність інформації несе автор публікації. 
Матеріали публікуються мовою оригінала, наданого автором.
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RESEARCH OF ELEMENTS OF TECHNOLOGY FOR REMOVAL OF NATURAL 

PESTICIDES FROM PLANT RAW MATERIALS

Kateryna Heorhiiesh, PhD in Engineering sciences, senior lecturer

Odessa National Academy of Food Technologies 
Odesa 

At this time, pesticides are the main means of protecting plants, animals and various materials from 
damage by various organisms. Most of them are of artificial origin, causing pesticide-treated products to 
have side effects. However, in nature, there are “natural pesticides (example: garlic for carrot pests, etc.), so 
new pesticides must be of natural origin, which, when acted upon on a particular object, do no harm to 
others. Such pesticides can be obtained from the same plants. Extraction of poisonous substances for pests 
and cultivation of cultivated plants makes it possible to preserve the crop as much as possible while meeting 
all ecological requirements. 

However, one of the problems is the duration of extraction of the required substances, as well as the 
complexity of maintaining the required temperature regime, the low depth of extraction. These problems can 
be easily solved by extracting with the help of microwave (MV) energy. At this time, it is known that the use 
of MB of the field will accelerate and increase the completeness of extraction of biologically active 
compounds of BAR from vegetable and animal raw materials. At the same time, there is no data on the 
modes of microwave extraction, the properties of the extracts obtained as natural pesticides and their 
stability, which makes it impossible to create the appropriate technology and to develop a device for 
obtaining these substances.  

Thus, the question of intensification of technological processes of extraction of biologically active 
compounds relates to the current problems of technology of extraction of substances and are currently quite 
relevant. 

The processing of plant material in the microwave field has its own specificity, which is related to the 
peculiarities of the conversion of electromagnetic energy into the internal energy of the body. Understanding 
the volumetric nature of heating, the process of absorption of energy by the body of various shapes, 
thickness, influence of dielectric characteristics is the basis for the development of effective technology. In 
industrial practice, microwaves with a frequency of 2.24 GHz are used in the world. This frequency is 
obtained by magnetrons. In the microwave range, there is a heating process called the microwave, which is 
caused by the polarization effect. 

Vegetable material is usually a pure electric insulator. This material is capable of accumulation and 
dissipation of energy in the interaction with the electromagnetic field. Dielectric properties play a decisive 
role in the interaction of the electric field with the product. Most simply, the mechanism of transformation of 
the microwave field into the internal energy of the polar dielectric can be described as follows: dielectric 
losses at the microwave frequency are mainly due to polar water molecules. A dipole molecule under the 
action of an external electric field acquires a torque formed by a pair of charges. Under the action of the 
rotational moment, the dipole is oriented in the direction of the field, which changes with the microwave 
frequency. In this case, the energy of the microwave field is transformed into the internal energy of the body. 
Thus, microwave processing allows to carry out a three-dimensional supply of energy, avoiding overheating 
and inhomogeneities. The intense yield of biologically active substances is due to the unidirectionality of the 
temperature and pressure gradient, which can not be achieved with any other method of extraction. 

The main stage is the experimental process involved in extraction, when it uses a microwave field and 
uses the necessary indicators. To do this, we try to do a lot of experiments to use an existing lab. At first, the 
real technological parameters for the production of the highly extractive extracts that are required to be 
offered for pesticides are explored. The raw material, lying on the species (root, leaf, flowers, stem, fruit, 
etc.), was subjected to special production and processing (fermentation, maceration, etc.), and always open to 
microwave energy, and may be taken into account that the fields are polarized in the microwave 
accumulation chamber. 

All operating parameters - temperature, exposure time, pressure, wave frequency - are fixed by the 
control panel and indication. After completion of the process of general or fractional influence of the CF 
field and obtaining the extract, each product was subjected to physical, chemical and biological analysis. The 
result allowed us to make adjustments to the parameters, the selection of which was carried out until the 
experimenters received an extract with programmed parameters. Thermal calculations make it possible to 
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estimate the energy costs of the process, and the necessary biological and physico-chemical studies - to 
determine the properties of the substances obtained. To assess the impact of the substances obtained on 
harmful organisms, it is planned to conduct field trials in which infected plants are treated with the test 
substance. 


