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Abstract. Radiological control plays a key role in ensuring the safety of food products, 
especially freshly picked wild mushrooms, which actively absorb radioactive elements, in 
particular Cesium-137 and Strontium-90. Because of this ability, mushrooms can pose a 
significant threat if radiation contamination levels are not properly controlled. Scientific 
studies show that the ecological features of Polissia, in particular the sandy soils of this 
region, contribute to the accumulation of radionuclides in the upper layers of the earth. 
The natural migration of such pollutants leads to their concentration in wild mushrooms. 
Mechanisms of migration and accumulation of radionuclides are complex processes that 
depend on many factors. Among them, the most important are the type of soil, climatic 
conditions of the territory, reclamation measures, methods of land use, as well as the 
biological specificity of vegetation. At the same time, the situation is aggravated by 
modern socio-ecological challenges, such as military actions and mass fires. These 
phenomena disturb the upper layers of the soil, causing the release of previously bound 
radionuclides from contaminated areas, in particular those affected by the accident at the 
Chernobyl nuclear power plant. Radioactive dust and ash rise into the air and are carried 
over considerable distances, settling even in regions that were previously considered 
ecologically clean. This creates an additional threat to the safety of food products and 
forest resources in "clean" zones. In response to these challenges, Ukraine introduced a 
food safety control system designed to reduce the impact of radiation on the population. 
Its key component has become regular radiological monitoring of food products, which 
allows for prompt assessment of the level of radiation contamination and timely response 
to potential risks. In addition, radiological control performs an important function of raising 
public awareness and ensuring environmental and industrial safety. 
Keywords: radiological control, fresh wild mushrooms, Cesium-137, Strontium-90, 
radiation load, environment, accumulation. 

 
Even decades after the accident at the Chernobyl nuclear power plant, the issue 

of radiological control of food products of plant and animal origin remains extremely 
relevant and important both for science and for practical activities. Since radioactive 
pollution of the environment remains one of the biggest environmental hazards, because 
its consequences can affect not only the environment but also human health for a long 
time. 

According to statistical data, two artificial radionuclides — Cesium-137 and 
Strontium-90 — stand out among the most dangerous sources of biosphere pollution, 
including food products. The harmful effect of which is primarily caused by a long half-
life: for Cesium-137 it is 30 years, and for Strontium-90 it is 29 years. Therefore, the 
research conducted in this field will continue to be relevant because it has practical and 
scientific value and is aimed at protecting the population from the consequences of 
radioactive pollution. In particular, systematic monitoring of food products, especially 
products of forest origin, is a key measure to reduce the level of radiation exposure to 
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humans, as it prevents food products from entering the market that do not meet safety 
standards (Gudkov, 2012; Zdrojewicz, 2016; Kashparov, 2019; Malimon, 2023). 

Considering all of the above, the goal of our research was to establish the current 
state of safety of fresh wild mushrooms, regarding the content of Cesium-137 and 
Strontium-90 radionuclides collected on the territory of the Polissia region in the context 
of food safety. Because it is scientifically stated that the unique ecosystem of Polissia 
contributes to the accumulation of radionuclides in plants, primarily Cesium-137, by their 
migration from the soil. For example, soils are able to retain up to 87% of the radionuclide 
Cesium-137, and shrubs, herbaceous plants, and mushrooms are able to accumulate 
almost 90% of radionuclides (Dutov, 2015; Jeskovsky, 2019; Kotelevych, 2019). 

 Materials and methods. Radiological control of forest food products was carried 
out by the method of spectrometric analysis. To determine the specific activity of 
radionuclides, universal spectrometric complexes "Gamma-Plus" with "Progress" 
software were used. 

The obtained results were analyzed and systematized using generally accepted 
statistical and analytical methods. All measurements and data are presented according 
to International System of Units (SI) standards. 

 Results and their discussion. On the basis of the of the Research Radiology 
Department of the State Scientific and Research Institute for Laboratory Diagnostics and 
Veterinary and Sanitary Expertise, the results of research obtained with the participation 
of regional state laboratories of the State Production and Consumer Service of Volyn, 
Kyiv, Zhytomyr and Rivne regions were studied, systematized and analyzed.  

It was established that despite the decades that have passed since the accident at 
the Chernobyl NPP and the natural decay of radionuclides in the environment, wild 
mushrooms continue to intensively absorb radionuclides from the soil as in previous 
years, while remaining the main source of internal exposure of the population. 

It is shown the regions in a section of regions in the territories of which exceeding 
the permissible levels of the radionuclide Cesium-137 in samples of fresh wild 
mushrooms was most often detected (Fig.1). 

 

 
 

Fig.1. Territories where fresh wild mushrooms contaminated with radioactive 
Cesium were most often found 

 
It should be noted that the level of content of radionuclides in forest mushrooms 

can vary significantly even in the territory of one district, depending on the specific place 
of collection. Such differences are explained by the uneven fallout of radioactive fallout 
after the Chernobyl disaster. As a result, mushrooms can be completely safe in one area, 
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and the level of pollution can significantly exceed permissible levels in just half a 
kilometer, such a phenomenon is called "spotted pollution" (Jeskovsky, 2019; Konoplev, 
2020; Grodzynska, 2023). In addition, the highest concentration of radionuclides is 
usually observed in lowlands, streams and places of water stagnation, where Cesium is 
washed away with precipitation (Grodzynska, 2017; Kashparov, 2019; Holiaka, 2020). 

It is shown the highest levels of contamination with the radionuclide Cesium-137 
found in samples of fresh wild mushrooms collected on the territory of the Polissky region 
in the period from 2020 to 2025 (Fig.2). 

 
Fig. 2. The highest levels of Cesium-137 contamination were found in samples of 
fresh wild mushrooms 

 
During a detailed analysis of the obtained data, it was established that forest 

mushrooms will continue to steadily accumulate significant concentrations of radiocesium 
and remain "critical" food products, and the main dose-forming radionuclide that 
significantly affects the formation of the dose of internal exposure of the population 
remains Cesium-137. 

As of 2025, the maximum recorded specific activity of radiocesium in fresh wild 
mushrooms was 5930 Bq/kg. These mushrooms were collected on the territory of the 
Kyiv region. Other regions also show notable concentrations of radiocesium. Thus, in the 
Volyn region, the radionuclide activity reached the level of 1,590 Bq/kg, in Zhytomyr 
region — 1,500 Bq/kg, and in the Rivne region — 3,800 Bq/kg. 

The high content of radioactive cesium-137 in wild mushrooms has a scientific 
explanation and is caused by a combination of various factors. First of all, cesium is able 
to accumulate for a long time in the upper layer of soil humus, which creates favorable 
conditions for its active assimilation by mycelium. This is especially characteristic of fungi 
with a surface mycelium system, such as Polish mushroom, buttercups or bryophytes, 
which effectively absorb the radionuclide (Russell, 2015; Ernst, 2022; Gabriel, 2023). 

The biological mechanism of assimilation of Cesium isotopes by fungi is also 
important. Its penetration occurs due to chemical similarity with potassium ions, which is 
vital for their development. This similarity leads to the fact that radioactive Cesium is 
absorbed by fungi as a substitute for a useful element. It should be noted that the 
distribution of radioactive Cesium in the structure of the mushroom has its own 
characteristics: in the cap, its concentration is usually 1.5–2 times higher than the content 
in the stem. An additional danger is old, overripe mushrooms that accumulate much more 
harmful substances, which makes them especially dangerous for consumption (Orita, 
2018; Gupta, 2018; Romanchuk, 2019). 

Exceeding the permissible levels of Strontium-90 in forest mushroom samples was 
not detected. This is primarily due to the fact that strontium is a chemical analogue of 
calcium, and most forest mushrooms have a low physiological need for calcium, so they 
practically do not absorb this isotope from the soil. (Gupta, 2018; Kashparov, 2019; 
Grodzinskaya, 2022). 
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Also, the state of food safety, primarily of forest origin, is significantly affected by 
modern environmental challenges, in particular, large-scale forest fires and damage to 
the surface layers of the soil as a result of military operations. Such phenomena contribute 
to the repeated release of radionuclides from the contaminated soil. During the burning 
of wood and grass, radioactive particles, together with smoke and ash, can be carried by 
the wind for tens of kilometres, settling on agricultural and forest vegetation in "clean" 
territories and making them dangerous for consumption even in those regions that were 
previously considered radiation-safe. 

So, summarizing the obtained data, it should be noted that the specific activity of 
the radionuclide Cesium-137 in fresh wild mushrooms collected on the territory of the 
Polissia region in 2025 exceeds the permissible levels of Cesium-137 content (≤ 500 
Bq/kg) established by the current Hygienic Standards  in the Volyn Region in 3.2 times, 
11.9 times in Kyiv region, 3.0 times in Zhytomyr region, and 7.6 times in Rivne region, 
respectively. 

Conclusions. It was established that fresh wild mushrooms collected in the Polish 
region continue to be "critical" products from the point of view of radioactive 
contamination. The level of cesium-137 contamination in such mushrooms exceeds the 
permissible norms from 3 to almost 12 times. Therefore, it is recommended to carry out 
mandatory, permanent radiological control of food products, in particular wild mushrooms, 
in radiological laboratories in local markets or in the institutions of the State Production 
and Consumer Service of Ukraine. 
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Моніторинг радіаційного забруднення дикорослих грибів у Поліському регіоні 
Кочетова Г.С. (ORCID: 0000-0003-3234-1355), Прокопенко Т.О. (ORCID: 0000-
0003-3234-1355), Гусак Л.М. (ORCID: 0000-0001-7570-2574), Молодик А.Г. (ORCID: 
0009-0003-9719-5560) 
Державний науково–дослідний інститут з лабораторної діагностики та 
ветеринарно–санітарної експертизи, м. Київ, Україна, email: 
kochetovag@ukr.net 
Резюме. Радіологічний контроль відіграє ключову роль у забезпеченні безпеки 
харчових продуктів, особливо свіжозібраних дикорослих грибів, які активно 
поглинають радіоактивні елементи, зокрема цезій-137 і стронцій-90. Через цю 
здатність гриби можуть становити значну загрозу, якщо рівень радіаційного 
забруднення не контролювати належним чином. 
Наукові дослідження свідчать, що екологічні особливості Полісся, зокрема піщані 
ґрунти цього регіону, сприяють накопиченню радіонуклідів у верхніх шарах землі. 
Природна міграція таких забруднювачів призводить до їх концентрації у 
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дикорослих грибах. Механізми міграції та накопичення радіонуклідів є складними 
процесами, що залежать від багатьох чинників. Серед них найважливішими є тип 
ґрунту, кліматичні умови території, меліоративні заходи, методи 
землекористування, а також біологічна специфіка рослинності. 
Водночас ситуація загострюється через сучасні соціально-екологічні виклики, 
такі як військові дії та масові пожежі. Ці явища порушують верхні шари ґрунту, 
спричиняючи вивільнення раніше зв’язаних радіонуклідів із забруднених зон, 
зокрема тих, що постраждали внаслідок аварії на Чорнобильській АЕС. 
Радіоактивний пил і попіл підіймаються в повітря та переносяться на значні 
відстані, осідаючи навіть у регіонах, які до цього вважалися екологічно чистими. 
Це створює додаткову загрозу для безпеки харчових продуктів і лісових ресурсів 
у "чистих" зонах. 
У відповідь на ці виклики в Україні запроваджено систему контролю безпеки 
харчових продуктів, покликану зменшити вплив радіації на населення. Її ключовим 
компонентом став регулярний радіологічний моніторинг харчових продуктів, що 
дозволяє оперативно оцінювати рівень радіаційного забруднення та своєчасно 
реагувати на потенційні ризики. Крім цього, радіологічний контроль виконує 
важливу функцію підвищення обізнаності громадян та забезпечення екологічної 
та промислової безпеки.  
Ключові слова: радіологічний контроль, дикорослі гриби свіжі, цезій-137, 
стронцій- 90, радіаційне навантаження, навколишнє середовище, акумуляція 
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