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The article presents the results of a comprehensive study on the toxicological and
microbiological indicators of beekeeping products — in particular, bee pollen and propolis —
collected from private apiaries in the Vinnytsia region of Ukraine. The aim of the study was to
assess the safety and quality of protein-based bee products for their potential application in the food,
pharmaceutical, cosmetic, and veterinary sectors. According to the results of laboratory analyses,
the content of heavy metals (lead, cadmium, copper, and zinc) in most of the studied samples did not
exceed the maximum permissible concentrations established by current Ukrainian and international
safety standards. However, certain bee pollen samples failed to meet microbiological safety criteria
due to excessive levels of mesophilic aerobic and facultative anaerobic microorganisms, which may
indicate contamination during collection, transportation, or storage of the products. These findings
highlight the need for adherence to proper hygiene conditions and the implementation of regular
quality control measures at all stages of production. A separate section of the study was devoted to

examining the effect of liming acidic soils on the accumulation of radionuclides 137Cs and 90Sr) in
protein-rich apicultural products formed from the pollen of winter oilseed rape (Brassica napus L.).
The study confirmed that the applied agrochemical measure — soil liming — is effective in reducing
the bioaccumulation of radionuclides in bee products and contributes to increased yields and
productivity of apicultural resources. The presented results are of significant practical value for
ensuring the environmental safety of bee products and enhancing consumer trust. They can also
serve as a scientific basis for the development of recommendations regarding safe and sustainable
beekeeping practices in regions affected by man-made or radiological pollution and requiring
ecological restoration.
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Formulation of the problem. Beekeeping plays a crucial role not only in
agricultural production but also in maintaining ecological balance through
pollination. Its products — pollen, propolis, honey, and bee bread — are valued for their
high biological activity and are widely applied in the food industry, medicine, and
cosmetics. However, the growing anthropogenic pressure on ecosystems, including
soil, air, and water pollution with hazardous substances such as heavy metals and
radionuclides, poses a serious risk of contaminant transfer into bee-derived products.
Toxic elements such as cadmium (Cd), lead (Pb), cesium (**’Cs), and strontium (*°Sr)
may accumulate in apicultural products through contaminated melliferous plants,
reducing product quality and potentially threatening consumer health. Equally
important is the microbiological safety of bee products, as they may provide
favorable conditions for the growth of pathogenic bacteria, molds, and yeasts, thus
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influencing both food safety and storage stability. In Ukraine, especially in territories
affected by radioactive fallout from the Chornobyl disaster, continuous monitoring of
contaminants in apicultural products remains a pressing necessity. Agro-technical
practices such as liming acidic soils are considered an effective approach to limit
radionuclide transfer into crops and, consequently, into bee products. Despite the
availability of separate studies, a comprehensive evaluation of toxicological and
microbiological safety of pollen and propolis under Ukrainian conditions remains
insufficient. Therefore, this research aims to conduct a thorough assessment of the
toxicological and microbiological indicators of bee products, alongside evaluating the
effect of soil liming on the accumulation of radionuclides in protein-rich apicultural
products. In the face of intensifying anthropogenic pressure and environmental
contamination with heavy metals and radionuclides, ensuring the safety of bee
products is of critical importance. Pollen and propolis, as protein-enriched products
of apiculture, are highly valued for their nutritional and medicinal properties, yet they
are vulnerable to both toxic and microbiological contamination.

Although some previous studies have explored chemical and biological safety
aspects of bee products, the majority have primarily focused on honey or royal jelly,
leaving pollen and propolis less investigated. Furthermore, limited attention has been
paid to the potential of agrochemical measures, particularly soil liming, in mitigating
radionuclide accumulation in bee products under Ukrainian environmental
conditions.

This research seeks to address these gaps by providing a comprehensive
assessment of the toxicological and microbiological safety of bee pollen and propolis,
as well as by examining the impact of soil liming on the reduction of **’Cs and *Sr in
protein-rich apicultural products derived from rapeseed pollen.

Analysis of recent research and publications. The safety of apicultural
products has been widely studied both in Ukraine and abroad, with particular focus
on the presence of heavy metals, microbial contamination, residues of antibacterial
substances, and radionuclides. Much of the available literature is devoted to
examining the influence of anthropogenic and technological factors on the quality of
honey, bee bread, pollen, propolis, and other bee-derived products [1, 2, 14, 15].

For instance, Skrypka H.A. and co-authors [2, 14] investigated the safety and
quality of sunflower honey, propolis, and pollen. Their research emphasized the
frequent exceedance of microbiological norms, particularly in relation to mesophilic
aerobic and facultative anaerobic microorganisms, coliform bacteria, and molds, as
well as the detection of residual antibacterial substances in both domestic and
imported products [15]. The authors stress the necessity of continuous monitoring to
ensure that products entering the consumer market meet established safety standards.

Other scholars have explored the impact of agro-ecological conditions, soil
properties, and nectar-bearing flora on the accumulation of contaminants and trace
elements in bee products. For example, Mishchenko O.A. and colleagues [11]
examined how pollen-collecting methods influence bee behavior, which indirectly
affects the quality of collected apicultural products.
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Kalynychenko O.0. [10] analyzed the effect of probiotics on the productivity of
bee colonies, thereby linking colony performance with the quality characteristics of
pollen and other bee-derived resources. Radioecological aspects of protein bee
products have received comparatively less attention, yet they remain highly relevant,
especially in relation to agrochemical practices such as soil liming aimed at reducing
radionuclide bioaccumulation. At the same time, the potential of such measures to
improve the yield of apicultural products also holds significant practical importance.
Nevertheless, most existing studies tend to examine safety parameters only in
fragments—for example, focusing predominantly on honey or bee bread-while
overlooking other protein-rich bee products such as pollen and propolis.
Comprehensive investigations that combine toxicological and microbiological safety
assessments with an evaluation of agrochemical soil management practices and their
influence on radionuclide accumulation remain scarce. Addressing these research
gaps defines both the relevance and novelty of the present study.

Research methods. The toxicological and microbiological analyses of bee
pollen and propolis were carried out at the Zhytomyr branch of the State Institution
«State Soil Protection». A total of 80 samples were collected from private apiaries in
Vinnytsia region, following the standard requirements for sampling raw food
materials.

Toxicological testing involved the determination of heavy metals (cadmium
and lead) through dry mineralization, followed by atomic absorption
spectrophotometry. The results were compared against the maximum permissible
concentrations (MPCs) established by national standards (DSTU 3127-95, DSTU
4662:2006).

Microbiological assessment was performed using selective nutrient media
produced by Himedia (India), in accordance with widely accepted microbiological
techniques. Parameters examined included the total microbial count (TMC), the
presence of coliform bacteria (Escherichia coli group), pathogenic microorganisms
(such as Salmonella spp. and Staphylococcus aureus), as well as molds and yeasts.
Results were interpreted in line with regulatory requirements for the respective
apicultural products. In parallel, a field experiment was conducted to evaluate the
effect of an agrochemical practice—soil liming—on the accumulation of radionuclides
(**'Cs and Sr) in protein-based bee products. The trials were organized on the
agricultural lands of the Dzyaliv farm (Kamianohirka village, Zhmerynka district,
Vinnytsia region). Winter rapeseed was cultivated on acidic soils with a natural pH of
4.7, containing 31.0 Ba/kg of **'Cs and 2.7 Bg/kg of 90Sr. Liming was applied at a
rate of 7-9 t/ha of limestone materials, which were incorporated into the soil. This
treatment raised soil pH to 6.8. Pollen collected from rapeseed flowers under these
conditions served as the basis for bee-colony protein products (pollen loads and bee
bread). Bee colonies were maintained at apiary sites in compliance with the principle
of analogues and spatial separation (minimum distance of 5 km). Pollen samples were
obtained using pollen traps during the mass flowering stage of rapeseed, while bee
bread was collected after a 15-day fermentation period.
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Soil samples were taken using the «envelope» method, and bee products were
collected through spot sampling. Radionuclide activity was measured with
established techniques: gamma spectrometry was used for *’Cs, and the oxalate
method was applied for Sr, in accordance with environmental monitoring and
veterinary radiology guidelines.

Presentation of the main research material. The research examined the safety
of protein-rich apicultural products—namely bee pollen and propolis—collected from
private apiaries in Vinnytsia region. In addition, the effect of soil liming as an
agrochemical measure on the accumulation of radionuclides in pollen- and propolis-
based products derived from winter rapeseed was evaluated. The toxicological
analysis revealed that the concentrations of heavy metals (lead, cadmium, mercury,
and arsenic) in all tested samples remained below the maximum permissible limits set
by current legislation. However, microbiological assessment indicated that several
pollen samples showed an excessive number of mesophilic aerobic and facultative
anaerobic microorganisms. Such findings point to the necessity of strict compliance
with veterinary and sanitary standards during collection, storage, and preliminary
processing of bee products. The experiments also demonstrated that liming acidic
soils significantly reduces radionuclide bioaccumulation in bee products. In
particular, a marked decrease in **'Cs levels was observed in bee bread from limed
plots compared to control sites. These results confirm the effectiveness of
agrochemical amelioration practices as a means of enhancing radiation safety in
agroecosystems historically exposed to radioactive contamination.

Toxicological testing (Table 1) showed that cadmium and lead concentrations in
bee pollen and propolis remained within acceptable ranges. Cadmium was found in
20% of pollen samples, ranging between 0.013 = 0.001 and 0.028 + 0.001 mg/kg,
while lead was detected in 27.5% of samples, with values between 0.28 + 0.01 and
0.74 £ 0.01 mg/kg.

Table 1
The content of toxic elements in bee leg, mg/kg
Ne of the Ne of the
sample Mglkg sample Mg/kg
cadmium lead cadmium lead
1 0,013+ 0,001 0.34+0.01 21 <0,01 <0,05
2 <0,01 <0,05 22 <0,01 <0,05
3 <0,01 <0,05 23 <0,01 <0,05
4 <0,01 0.41£0.01 24 <0,01 <0,05
5 <0,01 <0,05 25 0,021+ 0,001 <0,05
6 <0,01 <0,05 26 <0,01 0.31+0.01
7 <0,01 <0,05 27 0,018+ 0,001 <0,05
8 0,028+ 0,001 <0,05 28 <0,01 0.3+ 0.01
9 <0,01 0.74+£0.01 29 <0,01 <0,05
10 <0,01 0.28+0.01 30 <0,01 <0,05
11 <0,01 <0,05 31 <0,01 <0,05
12 <0,01 <0,05 32 <0,01 <0,05
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Continuation of Table 1

13 0,022+ 0,001 <0,05 33 <0,01 0.54+0.01
14 <0,01 <0,05 34 <0,01 <0,05
15 <0,01 0.68+0.01 35 <0,01 <0,05
16 <0,01 <0,05 36 <0,01 <0,05
17 0,016+ 0,001 0.37+£0.01 37 0,015+ 0,001 <0,05
18 <0,01 0.29+0.01 38 <0,01 <0,05
19 0,019+ 0,001 <0,05 39 <0,01 0.62+0.01
20 <0,01 <0,05 40 <0,01 <0,05

Source: Based on own research.

The toxicological analysis of propolis indicated cadmium presence in 17.5% of
samples, with concentrations between 0.018 + 0.001 and 0.046 + 0.001 mg/kg,
remaining below the MPC of 0.05 mg/kg. Lead was detected in 12.5% of propolis
samples, with concentrations from 0.28 £+ 0.01 to 0.62 + 0.01 mg/kg, also below the
permissible limit of 1.0 mg/kg. Despite the occurrence of these toxic elements, the
recorded levels suggest that propolis can generally be considered safe with respect to
heavy-metal contamination. Nevertheless, ongoing monitoring is recommended, since
even trace amounts of such elements in biologically active substances may pose long-
term risks through trophic chain accumulation (Table 2).

Table 2
Content of toxic elements in propolis, mg/kg
No of the Mg/kg Ne of the sample Mg/kg
sample cadmium lead cadmium lead
1 0,018+ 0,001 <0,05 21 <0,01 0.51+0.01
2 0,046+ 0,001 <0,05 22 <0,01 <0,05
3 <0,01 <0,05 23 <0,01 <0,05
4 <0,01 <0,05 24 0,024+ 0,001 <0,05
5 <0,01 <0,05 25 <0,01 <0,05
6 <0,01 0.28+0.01 26 <0,01 <0,05
7 <0,01 0.62+0.01 27 <0,01 <0,05
8 <0,01 <0,05 28 0,021+ 0,001 <0,05
9 <0,01 <0,05 29 <0,01 <0,05
10 <0,01 <0,05 30 <0,01 <0,05
11 <0,01 <0,05 31 <0,01 0.35+0.01
12 0,027+ 0,001 <0,05 32 <0,01 <0,05
13 <0,01 <0,05 33 <0,01 <0,05
14 <0,01 0.39+0.01 34 <0,01 <0,05
15 <0,01 <0,05 35 <0,01 <0,05
16 <0,01 <0,05 36 <0,01 <0,05
17 0,035+ 0,001 <0,05 37 <0,01 <0,05
18 <0,01 <0,05 38 <0,01 <0,05
19 <0,01 <0,05 39 <0,01 <0,05
20 <0,01 <0,05 40 0,036+ 0,001 <0,05

Source: Based on own research.
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Microbiological assessment of propolis showed compliance with regulatory standards:
no pathogenic microorganisms were detected, coliform counts were within permissible
values, and the total microbial count was normal. In contrast, bee pollen partially failed
to meet sanitary requirements: 15% of samples showed excessive mesophilic bacteria,
10% tested positive for coliforms, 7.5% contained molds, and 10% had excessive yeast
counts. These findings highlight potential violations during harvesting, transport, or
storage.

A separate set of studies concerned the impact of soil acidity on the accumulation of
radionuclides in bee protein products. Field studies were carried out on lands with soil
pH 4.7 and specific activity of **'Cs — 31.0 and *°Sr — 2.7 Bg/kg. Liming (9 t/ha CaCO)
for winter rape contributed to an increase in pH to 6.8, which reduced the
bioaccumulation of radionuclides in bee products.

Another important focus was the effect of soil acidity on radionuclide
accumulation in protein bee products. Field trials confirmed that liming acidic soils (pH
4.7) increased soil pH to 6.8, thereby reducing radionuclide bioaccumulation in bee
pollen and bee bread. Specifically, liming decreased the specific activity of **’Cs in bee
pollen by 40.0% and of **Sr by 42.9%. Similar reductions were recorded in bee bread
and related products.

The highest efficiency of liming was observed for 137Cs reduction in bee pollen
(66.7% decrease) and for 90Sr in bee bread (3.4-fold decrease). Moreover, the specific
activity of both radionuclides was found to be substantially higher in bee bread than in
pollen—2.8 times greater for **'Cs and seven times greater for *Sr.

Besides mitigating radiological risks, liming also improved the productivity of bee
colonies. Compared to control plots, the number of pollen loads increased by 18.2% and
the amount of bee bread rose by 6.0% in colonies placed on limed soils.

Discussion. The results obtained confirm that the concentrations of cadmium and
lead in the analyzed pollen and propolis samples did not exceed maximum permissible
levels, indicating a relatively favorable ecological status of the melliferous areas within
the study region. These findings align with earlier research [6, 22], which demonstrated
that the content of heavy metals in bee products varies depending on both geographical
location and anthropogenic influence.

At the same time, microbiological analysis revealed notable challenges related to
sanitary and hygienic conditions during the collection and storage of pollen. Instances
of excessive counts of mesophilic bacteria, coliforms, molds, and yeasts suggest that
insufficient sterilization of equipment, inadequate storage, or improper transportation
may be contributing factors. This highlights the importance of stricter control at every
stage of the production and distribution chain.

A particularly important outcome of the study is the demonstrated effectiveness of
soil liming as an agro-technical practice. The measure significantly reduced the
concentrations of **’Cs and *Sr in protein bee products. Since soil acidity is a key factor
influencing radionuclide migration, these findings support previous reports on the
usefulness of liming as a strategy to enhance environmental safety in apicultural
systems [1, 9].
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Moreover, the observed increase in colony productivity under limed conditions
emphasizes that this intervention benefits not only the safety but also the yield of bee
products. The results carry practical implications for improving quality assurance and
environmental safety of apicultural production. They provide a basis for developing
recommendations aimed at protecting consumer health while simultaneously promoting
the sustainable growth of beekeeping in Ukraine. Future investigations should extend to
other potential contamination factors and explore improved techniques for the collection
and preservation of bee products.

Overall, this study demonstrates the necessity of a holistic approach to assessing
the safety of bee products, integrating both toxicological and microbiological aspects.
Agro-technical practices such as liming acidic soils have proven effective as tools for
ecological management of melliferous landscapes. Expanding research on pollutant
dynamics under varying climatic, edaphic, and anthropogenic conditions will allow for
the development of regional risk maps and optimization of veterinary and sanitary
monitoring systems.

Conclusions and prospects for further research. The samples of bee pollen and
propolis collected from beekeeping farms in Odesa region did not exceed the maximum
permissible concentrations of cadmium and lead defined by the current regulations.

1. Propolis demonstrated stable microbiological safety. While bee pollen in some
cases did not meet the requirements of DSTU for such indicators as CAFAnM, BCCP,
moulds and yeasts.

2. Liming of acidic soils (pH 4.7) to pH 6.8 significantly reduced the accumulation
of radionuclides in bee protein products: specific activity of **’Cs by 40- 43%, Sr by
42-43%, and the accumulation coefficient by up to 35%, depending on the type of
product.

3. The use of liming also contributed to an increase in the productivity of bee
colonies in terms of protein production.

4. The obtained results confirm the expediency of continuous monitoring of the
environmental safety of apiary products and the use of agrotechnical measures to
improve it.

5. The effectiveness of the agrochemical measure - liming of acidic soils - in
reducing the radiological load on bee protein products has been proven. Liming of soils
reduced the specific activity of **’Cs and *Sr in bee leg and pergium by 40 to 43 %.

6. It was determined that the microbiological parameters of propolis mostly meet
the regulatory requirements, while bee pollen in some cases exceeds the permissible
values for CMAFanM, yeast, moulds and Bacterial GCP. This requires strengthening of
sanitary control during the collection and storage of apiary products.

Cnmcok BUKOPUCTAHOI JiTepaTypu y TpaHcitepauii /References
1. Brodschneider R., Crailsheim K. (2010). Nutrition and health in honey bees.
Apidologie, 41(3), 278-294. DOI:https://doi.org/10.1051/apido/2010012 [In English].
2. Skrypka H.A., Khimych M.S., Salata V.Z., Naidich O.V., Horobei O.M.,
Matviishyn T.S. (2021). Monitoring of compliance of quality and safety of sunflower
honey with the requirements of the national standard. Scientific Messenger of Lviv

155


https://doi.org/10.1051/apido/2010012

ISSN 2707-5826 CI/JIBCHKE I'OCIIO/JAPCTBO  Exonocis ma oxopoua Ne38
TA JIICIBHUL]TBO HABKOIUUWHBO20 CEPedosUUd 2025

National University of Veterinary Medicine and Biotechnologies. Series: Veterinary
Sciences, 23(103), 162-167. DOI: https://doi.org/10.32718/nvIvet10323 [In Englishl].

3. DSTU 3127-95. Obnizhzhia bdzholyne (pylok kvitkovyi) i yoho sumishi.
Tekhnichni umovy [Bee pollen and its mixtures. Technical specifications]. Kyiv, 1995.
25 p. [In Ukrainian].

4. DSTU 4662:2006. Propolis (bdzholynyi klei). Tekhnichni umovy [Propolis
(bee glue). Technical specifications]. Kyiv, 2007. 13 p. [In Ukrainian].

5. DSTU 7670:2014. Syrovyna i produkty kharchovi. Hotuvannia prob.
Mineralizatsiia dlia vyznachennia vmistu toksychnykh elementiv [Raw materials and
food products. Sample preparation. Mineralization for determination of toxic elements
content]. Kyiv, 2014. 25 p. [In Ukrainian].

6. DSTU EN 12824:2004. Mikrobiolohiia kharchovykh produktiv i kormiv dlia
tvaryn. Horyzontalnyi metod vyiavlennia Salmonella (EN 12824:1997, IDT)
[Microbiology of food and animal feed. Horizontal method for the detection of
Salmonella (EN 12824:1997, IDT)]. Kyiv, 2005. 24 p. [In Ukrainian].

7. DSTU EN ISO 4833-1:2014. Mikrobiolohiia kharchovykh produktiv i kormiv
dlia tvaryn. Horyzontalnyi metod pidrakhunku mikroorhanizmiv. Tekhnika pidrakhunku
kolonii za temperatury 30°C [Microbiology of food and animal feed. Horizontal method
for the enumeration of microorganisms. Colony count technique at 30°C]. Kyiv, 2014.
21 p. [In Ukrainian].

8. DSTU ISO 6887-1:2003. Mikrobiolohiia kharchovykh produktiv ta kormiv dlia
tvaryn. Hotuvannia doslidzhuvanykh prob vykhidnoi suspenzii ta desiatykratnykh
rozveden dlia mikrobiolohichnoho doslidzhennia. [Microbiology of food and animal
feed. Preparation of test samples, initial suspension and decimal dilutions]. Kyiv, 2004.
10 p. [In Ukrainian].

9. DSTU ISO 7954:2006. Mikrobiolohiia kharchovykh produktiv i kormiv dlia
tvaryn. Zahalni nastanovy z pidrakhuunku drizhdzhiv i mikroskopichnykh hrybiv.
[Microbiology of food and animal feed. Guidelines for the enumeration of yeasts and
molds]. Kyiv, 2007. 10 p. [In Ukrainian].

10. Kalynychenko 0.0., Kalynychenko A.O. (2017). Vplyv probiotyktiv na
produktyvnist bdzholynykh rodyn [Effect of probiotics on the productivity of bee
colonies]. Problemy ta shliakhy intensyfikatsii vyrobnytstva produktsii tvarynnytstva:
Zb. materialiv dop. uchasn. mizhnar. nauk.-praktych. konf. Dnipro: DDAEU. P. 100-
102. [In Ukrainian].

11. Mishchenko O.A., Lytvynenko O.M., Afara K.D., Kryvoruchko D.I. (2021).
Vplyv vidboru bdzholynoho obnizhzhia pylkolovliuvachem na liotnu aktyvnist ta
povedinku bdzhol-zbyral'nyts kvitkovoho pylku [Effect of bee pollen trap sampling on
the flight activity and behavior of pollen-collecting bees]. Tekhnolohiia vyrobnytstva i
pererobky produktsii tvarynnytstva — Technology of Livestock Production and
Processing, 1(164), 25-33.DOI: https://doi.org/10.33245/2310-9289-2021-164-1-25-33
[In Ukrainian].

12. Nedashkivskyi V.M., Razanov S.F. (2020). Vplyv vesnianoho popolnennia
kormovykh zapasiv bdzholynykh simei na vyrobnytstvo kvitkovoho pylku, perhy ta
homohenatu trutnevykh lychynok [Effect of spring supplementation of bee colonies

156


https://doi.org/10.32718/nvlvet10323
https://doi.org/10.33245/2310-9289-2021-164-1-25-33

ISSN 2707-5826 CILJIBCHKE I'OCIIO/JAPCTBO  Exonozis ma oxopona Ne38
TA JIICIBHUL]TBO HABKOIUUWHBO20 CEPedosUUd 2025

with feed reserves on the production of flower pollen, bee bread and drone larvae
homogenate]. Visnyk Poltavskoi derzhavnoi ahrarnoi akademii — Bulletin of the Poltava
State Agrarian Academy, 4, 157-162. DOI: https://doi.org/10.31210/visnyk2020.04.19
[In Ukrainian].

13. Skoromna O.l., Razanova O.P. (2019). Rozvytok haluzi bdzhilnytstva yak
dzherelo struktury prodovolchoi bezpeky [Development of the beekeeping sector as a
source of food security structure]. Ahrarna nauka ta kharchovi tekhnolohii — Agrarian
Science and Food Technologies, 3(106), 70-82.
DOLl:http://nbuv.gov.ua/UJRN/anxt_2019 3 9 [In Ukrainian].

14. Skrypka H., Naidich 0., Timchenko 0., Dankevych N. (2023).
Toksykolohichni i mikrobiolohichni kryterii bezpechnosti obnizhzhia bdzholinoho ta
propolisu [Toxicological and microbiological safety criteria of bee pollen and propolis].
Aharnyi visnyk Prychornomoria — Agrarian Bulletin of the Black Sea Littoral Region,
(109), 95-102. DOI: https://doi.org/10.37000/abbsl.2023.109.15 [In Ukrainian].

15. Skrypka H., Naidich O., Timchenko O. (2023). Vyznachennia zalyshkovykh

kilkostei antybakterialnykh rechovyn u medi vitchyznianykh ta zakordonnykh
vyrobnykiv [Determination of residual amounts of antibacterial substances in honey of
domestic and foreign producers]. Aharnyi visnyk Prychornomoria — Agrarian Bulletin
of the Black Sea Littoral Region. Veterinary Sciences, 106, 93-100.
DOl:https://doi.org/10.37000/abbsl.2023.106.11 [In Ukrainian].

AHOTAIIA
BE3IEYHICTH BUTIKOBOI MPOAYKIII BJKUIBHHUI[TBA TA BILUTHB
ATPOXIMIYHOI MEJIIOPAIIII TPYHTIB HA HAKOITHYEHHA
PAJIIOHYK/ILIIB

Y cmammi npedcmasneno pesynbmamu KOMHIAEKCHO20 OOCHIONCEHHSI MOKCUKONOSIYHUX |
MIKPOOIONIOCIUHUX NOKAZHUKIB NPOOYKMIB OONCINbHUYMEA — 30KpemMa OO0NCOIUHO20 OOHINCIHCA ma
npononicy, 3i0panux Ha npueamuux nacikax Binnuywvxoi odnacmi. Memoio pobomu 6yno oyinumu
besneunicmo i AKICMb OLIKOBOI NPOOYKYIi 6OAHCIIbHUYMEA OJIs1 NOOAILULO20 BUKOPUCMAHHS 8 XAPYOBIll,
Gapmayesmuuniil, KOCMemMUYHill i GeMepPUHApHill 2any3sx. 3a pe3yibmamamu 1a00PAMOPHUX AHANIZI8
BCMAHOBIEHO, WO BMICH BANCKUX MEeMAaié (C8UHYI0, KAOMII0, MIOI, YUHKY) ¥ Oinbuocmi 00CII0HCEHUX
3pa3Kie He nepesuysas SpaHUIHO OONYCMUMUX KOHYEHMPAayill, 6CMAHOBIEHUX 8ION0GIOHO 00 YUHHUX
VKPAIHCOKUX | MIJNCHAPOOHUX HOpMamugis. Pazom i3 mum, okpemi 3pasku 00AHCOIUHO2O OOHINCIHCS He
8I0N0GI0aNU MIKpOOIONO2IUHUM Kpumepiam Oe3neuHocmi uepe3 nepesuujeHHs O0ONYCMUMO20 pPIi6Hs.
Me30¢hinbHUx aepobHuUx ma aKyibmamusHoO-aHaAepoOOHUX MIKPOOP2AHIZMI8, WO CIOYUMb NPO
Modicnuee 3a0pyOHeHHsT Ni0 4ac 30UpamHs, MPAHCNOPMYy8anHs abo 30epicanns npodykyii. ILle
niOKpecoe HeoOXiOHICMb OOMPUMAHHS HAEHCHUX CICIEHIUHUX YMO8 MA BNPOBAONCEHHS PecYIAPHO20
KOHMPONI0 AKOCMI Ha 6cix emanax eupobnuymea. Oxpemy yeazy 6 00CIOHCeHHI NPUOINEHO NIIUBY
BANHYBAHHA KUCIUX IPYHMIE HA HAKONUYEHHS PAOIOHYKIIOI8 ( Cs i 90Sr) y OiIK08il NpoOYKYii
00ocinbHUYMBA, Wo GOopMysanracs 3a yyacmi nuiky ozumoeo pinaxy (Brassica napus L.). [{ogedeno,
WO 3aCMOCYBAHHS ACPOXIMIYHO20 3aX00Y — BANHYBAHHA — € eeKMUBHUM V ZHUNCEHHI DIoaKyMynAYii
PAOdioHYKIIOI8 Y NPOOYKYIi ma CNPpUsLE NIOBUUEHHIO YPOICAUHOCIT ANiNpOOYKMIs.

IIpeocmasneni pezyromamu maroms 6axciue nNpakmuuHme 3HAYeHHSA O 3abe3neyeHHs
eKOoJI0CTYHOI be3neKku O0XCONONPOOYKmMie ma HOPpMYSAHH CHONCUBYOL 008IPU, A MAKONC MOACYMb
Oymu UKOPUCMAHT SIK HAYKO8e NIOTPYHMSL O PO3POOKU PeKOMeHOayill w000 8e0eHHs be3neunozo U
cmanoco  OONCITbHUYMBA 6 pe2ioHax, Wwo 3A3HAIOMb MEXHO2EHHO20 ab0  paodionociuHo20
HAB8aAHMAadiCeHHs i nompebyoms 6i0HOBIEHHS.
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