BOZIOPACTBOPUMBIX U 0OMEHHBIX (opM *7Cs B IOUBE IPOM3OLLIO CHIKEHNE JOCTYIHOCTH U MHTEHCUBHOCTH MUTPALUH
ero 13 IOYBBI B PaCTeHUs. B ¢BsI3M ¢ 3THM B HacTosimee BpeMst IPaKTHIECKH BCs IPOM3BOMMAsT Ha TEPPUTOPUH PAIHO-
AKTHUBHOTO 3arpsi3HCHHUS PACTCHUEBOIYECKAs M )KUBOTHOBOYECKAsI IPOIYKIIMS COOTBETCTBYET PECITyOIMKAHCKUM THIU-
SHUYECKUM HOpPMaTHBaM U MEKIyHapOIHBIM CTaHIAapTaM 1o coaepkanuto Cs.

BcenencrBue Boicokolt moasrmkHOCTH °St B ouBe (Oosiee 50 % Haxoautcst B 0OMEHHOH (opme) KodhHUIUEHTHI
TIepexo/ia €ro B CEIbCKOXO3SIMCTBEHHBIE KYJIBTYpPhI CYIIIECTBEHHO BbIiIe, 4yeM *’Cs. [IoaToMy, B CETbCKOXO3SHCTBEHHBIX
OpraHu3alusX, T1e UMEIOTCS 3eMIIH, 3arps3HEHHbBIC ATUM PAJIMOHYKIINIOM C TWIOTHOCTHIO 11 KBK/M? 1 BbIie, ClTyk00it
paIMaMOHHOTO KOHTPOJIS NOCTOSHHO WJIM NMEPUOANYECKU PETHCTPHPYETCS 3ePHO, HEPHUTOAHOE HA THUILIEBHIC IENH 10
comepkarmto *°Sr (>11 Br/kr). Takke oTMedaroTcs cirydan peBsIeHus (>3,7 bx/m) koHneHTpaun St B MOJIOKE B OT-
JICTIBHBIX CEJIbCKOX03SHCTBEHHBIX OpraHu3ausax bparnHckoro 1 XoMHUKCKOTO PaifoHOB.

OrpaHuyeHue noTpeOIeHNs MUIIEBBIX POJYKTOB CO CBEPXHOPMATUBHBIM COZIEPKaHUEM PaIHOHYKIIUIOB CIIOCO0-
CTBOBAJIO CYIIIECTBEHHOMY CHH)KEHUIO /103 BHYTPEHHETO OOITyYeHUs HACEIICHUSI M COKPAIIICHHUIO KOJIMYECTBA HACEIEHHBIX
ITyHKTOB pecmyOukH, B KoTopsix CI'3]] mpeBsImaeT 3aKOHOAATEIFHO YCTAHOBICHHBIN TTpesien — | M3B B rof.
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We made a study of Cs-137 and Sr-90 content in honey produced in contaminated with these radionuclides areas
after the Chernobyl nuclear power plant accident. Acacia honey was the most contaminated with Cs-137 — 168 Bq/kg,
and rape honey was the least contaminated — 46 Bq/kg. This fact indicates a significant role in the migration of
radiocaesium-137 in the main beekeeping product. In the process of radionuclide accumulation, the specific features
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of honey plants play an important role, which is proved by different values of accumulation coefficients for both
Cs-137 and Sr-90 in the studied honeys. According to paragraph 2.3 of the National Hygienic Standard GN 10-117-
99 Republican allowable levels of caesium-137 and strontium-90 radionuclides content in food and drinking water
(RDU-99) Cs-137 content should not exceed 3700 Bg/kg, Sr-90 content is not regulated by this legislative act.

IIpoBenens! uccienaoBanus Ha cogepxanue Cs-137 u Sr-90 mEna, Noay4EeHHOTro Ha TEPPUTOPUSIX, 3arpsiI3HEH-
HBIX PaMOHYKIHIaMu YepHOOBUILCKOro BhIOpOCa. Hanbosee 3arpsi3sHEHHBIM 10 Cs-137 okasaics akalnueBblid —
168 b/, a HarMeHee - parcoBblil - 46 BK/KL. ITOT GakT CBUIETEIBCTBYET O 3HAYUTEIILHON POJIM B MUTPALIUU pa-
JIMOAKTUBHOTO 11e3Usi-137 B OCHOBHOM MPOAYKTE MUEIOBOACTBA. B mpoliecce HakomIeHUs paJJuOHYKITHI0B BaKHYIO
POJIb UTPAFOT OCOOCHHOCTH MEJJOHOCHBIX PACTCHHM, YTO MOJATBEPIKIACTCS PA3TUUHBIMU 3HAUCHUSIMHU KO3 HUIICH-
TOB HakoruieHust Kak Juist Cs-137, tak u anst Sr-90 B uccnenoBanubix Menax. CornacHo myHKTy 2.3 HammoHaibHOTO
ruruenndeckoro Hopmatuea ['H 10-117-99 PecnyOnukaHCKOTO TOIMTyCTUMOTO YPOBHS COICPIKAHUS PAIHOHYKIIH/IOB
uesusi-137 u crponnms-90 B mponykrax nutanus u mutbeBo Boje (PIIY-99) conepixanue Cs-137 He TOIDKHO TIpe-
Bhimarhk 3700 Bx/kr, coneprxanue Sr-90 TaHHBIM 3aKOHOATEIIFHBIM aKTOM HE PErNIAMCHTHPYETCS.

Keywords: bee honey, cesium-137, strontium-90, specific activity.
Kniouesvie cnosa: muenunslii MEn, ne3nit-137, crponmuii-90, ynensHas akTHBHOCTb.
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The International Commission on Radiation Protection (ICRP) has identified 12 reference plant and animal species
typical for different critical ecosystems to assess the radioresistance of biota. Among these species are herbaceous plants
and bees. The most studied of these 12 species are pine, rat, trout and cereals. Therefore, the study of the processes of
migration of dose-forming radionuclides in the honeybee-plants system is an urgent scientific task.

Previous studies [1] demonstrated that honey plants doses and bees doses did not exceed the differentiated limits of
chronic exposure for terrestrial plants (4 Gy/year) and animals (0.4 Gy/year).

The ICRP recommends a generalized time level of 100 puGy/h (respectively for 8760 hours, 0.8Gy/year ) of chronic
exposure for all fauna and flora species.

In recent years there have been reports of the possibility of using bees and their products as one of the methods of
biological indication of the state of ecosystems. The Belarusian Polesie is traditionally distinguished by a well-developed
beekeeping industry. However, the Chernobyl nuclear power plant disaster dealt a heavy blow to it.

Bee products are used in medicine and a number of sectors of the economy. The clinical material is accumulated by
mankind, supported by scientific experiments, allows to use bee products effectively to treat diseases of all body systems.
Deteriorating ecological situation on the European continent and other parts of the world cannot but affect the biosphere.
In recent years, reports have begun to appear on the possibility of using bees and its products as one of the methods of
biological indication of the state of ecosystems.

A preliminary analysis of the accumulated data showed the possibility to procure ecologically clean honey, wax,
propolis and other products even in conditions of severe radioactive contamination of the territory - in the Polessky State
Radiation and Ecological Reserve (PGRES). Therefore, beekeeping could become one of the perspective directions in the
strategy of sustainable socio-economic development of the «Chernobyl» regions.

Ecologically friendly bee products are in constant demand on domestic and international markets, which makes it
possible to increase their production. Bees are of great importance as pollinators of wild crops and agricultural plants.

Knowledge of the regularities of radionuclide transfer into beekeeping products makes it possible to assess the de-
gree of radiation hazard of residence and economic activity on the basis of analysis of beekeeping products. [2-5].

Purpose of the study: to analize cesium-137 or strontium-90 content in honey produced on the territory contaminated
with radionuclides of Chernobyl release.

Objects and methods of research. The results of spectrometric measurements of caesium and strontium in soil sam-
ples taken in the locations of honey-bearing plants, in flowers of honey-bearing plants and in honey obtained in an apiary
in the former settlement of Babchin in the territory of PGRES were analized Accumulation coefficients were calculated
as the ratio of specific activity of the soil (Bq/kg) to specific activity of the honey (Bqg/kg).

Research results and discussion. Bees, collecting pollen and nectar from a large area, create a product averaged
over levels of radionuclide and heavy metal contamination.

Pollinating endomorphic plants while foraging and bees are a permanent element of the biocenosis and are influ-
enced by a variety of environmental factors: atmospheric gas composition, humidity, temperature, solar radiation, wind,
nectar and pollen sources.

The control of pollutants in bee products provides the researcher with a unique tool for monitoring the content of
bioavailable forms of pollutants in ecosystems.

The process of radionuclide migration along the chain soil — plant — honey plant — bee — honey — human or-
ganism is determined by physical and chemical properties of soil, weather conditions, plant species, biological properties
of the bee, peculiarities of the honey production process.
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Studies of honey from the apiary located in Babchin settlement were carried out. This settlement is located on the
territory of the Polesie State Radiation and Ecological Reserve (the Belarusian part of the Chernobyl Exclusion Zone).
Cs-137 specific activity of soil varied from 780 Bq/kg to 2044 Bq/kg and for Sr-90 - from 78 to 108 Bq/kg (Table 1)

Table 1
Caesium-137 or strontium-90 specific activity of soil, flowers and honey, Bq/kg
Buckwheat Acacia Rapeseed
Radionuclides - - -
Soil Flowers Honey Soil Flowers Honey Soil Honey

Cesium-137 | 14514290 | 127+40 62+13 | 20444410 | 33+13 168+34 780+ 156 46+10

Strontium-90 82+46 45437 1,63+£0,40 | 78+20 127454 | 2,35+0,58 | 108,7£27,0 | 1,2+0,3

The most contaminated with cesium-137 was acacia honey with specific activity of cesium-137 of 168 Bqg/kg, and
the least contaminated was rapeseed honey with specific activity of cesium-137 of 46 Bq/kg.

According to paragraph 2.3 of the National Hygienic Standard GN 10-117-99 Republican allowable levels of
caesium-137 and strontium-90 radionuclides content in food and drinking water (RDU-99) Cs-137 content should not
exceed 3700 Bg/kg, Sr-90 content is not regulated by this legislative act.

If we trace the accumulation of Cs-137 and Strontium -90 in flowers, we can see that Cs-137 is lower in acacia
flowers than in buckwheat flowers, and Sr-90 content prevails in acacia flowers (Fig.1).
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Figure 1 — Caesium-137 or strontium-90 specific activity of flowers of melliferous plants

Strontium was found most strongly in acacia honey and least strongly in rapeseed honey (Fig. 2).
2.5 -

o
L

—
W
1

—_
1

= Sr-90

Specific activity, Bg/kg

=
W
1

Buckwheat Acacia Rapeseed
Type of honey

Figure 2 — Strontium-90 specific activity of honey

Cesium -137 and Sr-90 accumulation coefficients by different honey species are shown in Figure 3.

The highest accumulation coefficient of Cs-137 was observed in acacia honey, and of Sr-90 in rapeseed honey. The
lowest accumulation coefficient values were observed in buckwheat honey.

The results of a study of honey (mixed herbs) from Babchin for heavy metal content are shown in table 3.
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Figure 3 — Cesium -137 and Sr-90 accumulation coefficients by different honey species

Table 3
Content of heavy metals and radionuclides in bee honey (mixed herbs)
Name of the indicator to be Indicator values according to national
) . . Value
defined regulations governing product requirements
Lead (Pb) <1,0 <0,01
Cadmium (Cd) <0,05 <0,01
Arsenic (As) <0,5 <0,05

As can be seen from the data presented in Table 3, the content of heavy metals does not exceed the established norms.

It is necessary to note, that the highest content of caesium was observed in samples of wax, featherbed and propolis.
It was found in the same study of pollen and honey samples that caesium content in pollen was about 2,4 times higher
than in honey samples.

Conclusion. The carried out researches show the presence of caesium-137 and strontium-90 migration along the
chain: soil — plant — honey plant — bee — honey — human organism in years in Babchin settlement located on the
territory of Polessky State Radiation-Ecological Reserve. Analysis of the data allowed us to conclude that the most
contaminated honey was acacia honey (168 Bq/kg) and the least contaminated was rape honey (46 Bq/kg). This fact
indicates a significant role in the migration of radiocaesium-137 in the main beekeeping product. In the process of
radionuclide accumulation, the specific features of honey plants play an important role, which is proved by different
values of accumulation coefficients for both Cs-137 and Sr-90 in the studied honeys.
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