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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.
Ilts 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).
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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,

I  One Health Journal. 2026. Vol. 4. N. 3 I
18



Section 2

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).
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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 Bqg/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 Bqg/kg, in Zhytomyr
region — 1,500 Bg/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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Pe3rome. PadionozaiyHuti KOHMporsib eidigpae Kio4dosy posib y 3abesriedyeHHi besrneku
xap4osux npodykmis, ocobnueo ceixo3zibpaHux Oukopocnux epubie, SKi aKmueHo
rnoanuHarome padioakmueHi efiemMeHmu, 30Kpema uesit-137 i cmpoHuit-90. Yepes uro
30amHicmb epubu MOXymb CmaHO8UMU 3Ha4yHy 3a2po3y, SKWO pieeHb padiayiliHo2o
3abpyOHEeHHs1 He KOHMPOJIK8aMuU HanexXHUM YUHOM.

Haykoei docnidxeHHs1 ceid4amb, W0 eKoroeaidyHi ocobniueocmi lNoniccs, 30Kpema niuiaHi
rPYHMU Ub020 pe2iOHy, Cripusitomb HaKoMuU4YeHH padioHyKIidig y 8epPXHIX wapax 3eMiii.
[MpupoOHa mMiecpauis makux 3abpydHrogadie npu3eodums 00 iX KOHUeHmpauii y
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oukopocnux epubax. MexaHiamu migpayii ma Hakornu4yeHHsi padioHyKridie € ckrnadHUMU
npouecamu, wo 3anexamse 8i0 6azambox YUHHUKIE. Ceped HUX HalisaxXnusiluumu € muri
rpyHmy,  KraiMamuyHi  ymMo8u  mepumopii,  mesniopamueHi  3axodu, mMemoou
3emMrieKkopucmyeaHHs, a makox bionoaiyHa crieyucgbika poCcrIUHHOCM.
BoodHouac cumyauis 3a2o0cmproembCsi Yepe3 cydacHi couiaribHO-eKO02i4HI 8UKITUKU,
maki Sk eiticbkosi Oii ma macosi rnoxexi. Lli aeuwa nopywyroms 8EpXHI wapu rpyHmy,
CMIPUYUHSIIOYU 8UBINbHEHHST paHiwe 38’a3aHux padioHyksidie i3 3abpyOHEeHUX 30H,
30Kkpema mux, Wwo nocmpaxdasu eHacnidok aeapii Ha YopHobunbcokiti AEC.
PadioakmueHut nun i nonin nididMarombscsl 8 rnoeimpsi ma rnepeHocsimbCcsi Ha 3HayHi
giOcmamHi, ocidaro4u Hasimb y pezioHax, SiKi 00 Ub020 88a)kasliCs €KO/102[HHO YUCMUMU.
Lle cmeoptoe 0odamkosy 3a2po3y 05151 be3rieku xap4yosux rnpodyKmig i 1icosux pecypcie
y "qucmux" 30Hax.
Y ei0nosiob Ha Ui 8UKIUKU & YKpaiHi 3anposadxeHO cucmeMy KOHMpOIo be3nexu
xap4o8ux rpodykmie, NOKIUKaHy 3MeHWuUmu ernnus padiauii Ha HaceneHHs. If kroyosum
KOMMOHEHMOM cmae pea2ynsipHuli padiono2idyHuli MOHIMOopUHa xap4yosux npodykmis, wo
00380s151€ OrepamueHO OuiH8amu pieeHb padiauitiHo2o 3abpyOHEHHS ma c80e4YacHO
peaaysamu Ha nomeHuiltHi pusuku. Kpim uboz2o, padionioc2iyHul KOHMPOJ/b BUKOHYE
gaxnusy @byHKUito nidsuweHHs1 obisHaHocmi epomadsiH ma 3abe3rneyeHHs1 €K0or02i4HOI
ma rpomMucriogoi besrneku.
Knio4yoBi cnoBa: papfionoriyHMin KOHTpPONb, Aukopocni rpubu ceixi, uesin-137,
CTpoHUin- 90, pagiauinHe HaBaHTaXXeHHSs, HABKOMULLIHE cepefoBULLEe, akyMynsuis
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