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RADIOECOLOGICAL EVALUATION OF ENVIRONMENTAL MEDIA AND GOAT MILK IN
AREAS AFFECTED BY THE FORMER SEMIPALATINSK NUCLEAR TEST SITE

Abstract: This study aimed to evaluate the radioecological status of environmental media and
goat milk obtained from territories characterized by different degrees of radiation hazard in the
vicinity of the former Semipalatinsk Nuclear Test Site. Field investigations were carried out in four
settlements of the Abai Region—Dolon, Karaul, Borodulikha, and Kokpekty—which were selected
as representative locations for extreme, maximum, high, and minimal radiation-risk zones,
respectively. Soil, vegetation, water, and goat milk samples were collected to determine the activity
concentrations of the principal radionuclides, including '¥Cs, “K, and ™', by gamma-ray
spectrometry. The sensory characteristics and physicochemical parameters of the milk were also
examined for compliance with the applicable regulatory requirements. The findings demonstrated a
consistent spatial variation in radionuclide activity among the investigated locations. The greatest
concentrations were observed in samples collected from territories classified as extreme- and
maximume-risk zones. The transfer of radionuclides along the trophic chain “soil-plant—animal—milk”
was confirmed, demonstrating the influence of residual environmental contamination on agricultural
products. Despite the observed differences in radionuclide content, all milk samples met established
safety standards, and the activity concentrations remained well below permissible limits. No
significant negative effects of radiation on the organoleptic or physicochemical characteristics of goat
milk were identified. The results demonstrate that long-term exposure to low-dose radiation does not
significantly affect milk quality and poses no substantial radiological threat to consumers. The study
expands current knowledge on radionuclide migration in agroecosystems of the former test site and
highlights the importance of continuous environmental monitoring to ensure food safety and
sustainable agricultural development in affected regions.

Keywords: radioecology; radionuclides; cesium-137; potassium-40; iodine-131; goat milk;
radiation safety; Semipalatinsk Nuclear Test Site.

Introduction

The ecological state of the regions located near the former Semipalatinsk Nuclear Test Site
(SNTS) continues to attract considerable attention from researchers and public health specialists [1,
2]. From 1949 to 1989, the Semipalatinsk Nuclear Test Site was the location of more than 456
nuclear tests this territory, resulting in large-scale accumulation of long-lived radionuclides, primarily
cesium-137, as well as the natural radionuclide potassium-40 and the radionuclides, including short-
lived iodine-131, have been detected in various environmental components [3, 4]. Most of these
radionuclides can migrate through ecosystems and remain in the biosphere for prolonged periods,
whereas iodine-131 decays relatively rapidly leading to persistent contamination of the soil cover,
water bodies, vegetation, and, consequently, livestock products [5, 6, 7]. The geographical proximity
of the test site to populated areas significantly increases the risk of radiation exposure to humans
through trophic chains, particularly via dairy products, which form an important part of the local
population’s daily diet [8, 9, 10].

Over the past several decades, many researchers have investigated the lasting effects of
radioactive contamination on human health and ecosystem integrity. Particular attention is paid to
the monitoring of livestock products produced in areas of elevated radiation risk, as they represent
one of the main pathways for the entry of radionuclides into the human body [11]. Among the most
significant isotopes are cesium-137, potassium-40, and iodine-131, which, when ingested with food,
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are capable of causing serious disturbances in thyroid gland function (iodine-131) as well as affecting
the overall radiation background of the body (cesium-137 and potassium-40) [12]. Cesium-137 is a
product of the nuclear fission of uranium and plutonium, formed during nuclear explosions and other
technogenic processes. These radionuclides pose a significant threat to the environment and public
health due to their high biological availability and their ability to actively migrate through food chains
[13].

Cesium-137 has a half-life of about 30 years and undergoes B-decay accompanied by y-
radiation. Owing to its chemical similarity to potassium, it can readily enter biological systems and
participate in metabolic processes. lodine-131 is characterized by a short half-life (8.02 days),
intense B- and y-radiation, and high tropism to the thyroid gland, which makes it particularly
dangerous upon entering the body [14]. Potassium-40, in turn, is a natural radionuclide with a half-
life of 1.25 billion years and serves as the main source of internal human irradiation due to its
presence in the tissues of living organisms. Its occurrence in environmental objects and food
products is an important indicator of the natural radiation background [15]. Due to their similarity to
kalium (for **”Cs and “°K) and the ability to concentrate in the thyroid gland (for *3'l), these isotopes
are actively absorbed by living organisms. This makes the analysis of their content in food products
critically important for an objective assessment of the radiation safety of territories [16].

Nuclear tests at the Semipalatinsk Test Site have left a profound impact not only on the
environment but also on the public health of the region. Numerous scientific studies emphasize the
need for a comprehensive approach to investigating the consequences of radiation exposure. This
approach should include monitoring of both artificial and natural radionuclides, as well as the
development of measures to ensure the sustainable development of the territories for future
generations [17]. In this regard, the study of the quality and safety of dairy products obtained from
farms located in areas with varying levels of radiation risk from the former SNTS has acquired
particular relevance.

The present study is devoted to a comprehensive analysis of the quality characteristics of goat
milk produced in districts of the Abai Region representing different levels of radiation risk within on
the territory affected by the former Semipalatinsk Nuclear Test Site. Particular attention is paid to the
content of radionuclides (primarily **’Cs, “°K, and "*'l) and to assessing their possible influence on
the physicochemical and organoleptic properties of the product. The obtained data will help expand
existing knowledge on the migration of radionuclides along the trophic chain “soil — plant — animal —
milk” and provide a scientific basis for recommendations aimed at ensuring the radiation safety of
dairy products in radioactively contaminated territories.

Thus, despite the considerable volume of accumulated scientific data on the radioecological
consequences of the Semipalatinsk Test Site activities, the issues concerning the impact of residual
radioactive contamination on the quality and safety of locally produced goat milk, taking into account
the content of cesium-137, potassium-40, and iodine-131, remain insufficiently studied. The solution
to these tasks is of both scientific and practical importance for the population of the regions adjacent
to the former test site.

Materials and methods

The study encompassed areas differing in the degree of radiation hazard resulting from past
activities at the former Semipalatinsk Nuclear Test Site.

The farms were chosen based on three criteria: the radiation hazard category of the area, the
availability of dairy goats, and the production of goat milk for household consumption and commercial
distribution.

The investigation covered four settlements:

* Dolon, Beskaragai District—extreme radiation-hazard zone;

» Karaul, Abai District—maximum radiation-hazard zone;

* Borodulikha, Borodulikha District—high radiation-hazard zone;

» Kokpekty, Kokpekty District—minimal radiation-hazard zone.

In each settlement, five composite samples of soil, plants, water, and goat milk were collected.
The animals were kept under traditional pasture-stall housing conditions typical for the region. During
the spring-summer-autumn period, the goats grazed on natural pastures for 8-10 hours per day,
with natural grass serving as the main feed. In winter, the animals were housed indoors and received
rough and concentrated feeds (hay and compound feed). Watering was carried out from centralized
or local water sources. The keeping conditions complied with zoohygienic and veterinary-sanitary
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standards. For the study, clinically healthy lactating goats aged 2—5 years were selected, kept under
similar feeding and housing conditions.

Sampling procedures were conducted in accordance with the following regulatory documents
and guidelines:

» GOST 17.4.3.01-2017, “General Requirements for Sampling”;

* GOST 27262-87, “Plant Feeds. Methods of Sampling”;

* ST RK 1545-2006, “Radiation Control. Sampling of Surface Water and Wastewater. General
Requirements”;

+ ST RK 1623-2007, “Radiation Control. Food Products. Sampling, Analysis, and Hygienic
Assessment”;

» methodological recommendations for the radioecological and agroecological assessment of
agricultural lands located within the former Semipalatinsk Nuclear Test Site.

Samples were collected from typical pasture plots for each settlement, located at a distance of
at least 20 m from roads and other possible sources of additional contamination. Preference was
given to flat, undisturbed areas with dense grass cover and no signs of erosion.

Soil. Soil samples were taken from a depth of 0—5 cm using the “envelope” method (5 points:
4 at the corners of a square and one in the center). The area of each sampling point was
approximately 100 cm?. The composite sample with a mass of at least 1 kg was packed in
polyethylene bags with appropriate labeling.

Plants. Plant samples (not less than 1.5-2.0 kg) were manually harvested with a sickle from 1
x 1 m plots, leaving at least 3 cm above the ground to prevent contamination by soil particles. The
plant material was packed in polyethylene bags.

Water. Water samples with a volume of 1.5-2.0 liters were taken from the surface of open
water bodies, wells, and springs into plastic containers.

Goat milk samples were obtained directly from the selected farms following the requirements
of ST RK 1623-2007. Only clinically healthy animals maintained under comparable feeding and
housing conditions were included to minimize the influence of external factors on the results. The
collected samples were subjected to organoleptic, physicochemical, radiological, and statistical
examinations. Their organoleptic properties were assessed in accordance with GOST 32940-2014,
“Raw Goat Milk. Technical specifications”. The following parameters were determined: appearance,
color, consistency, odor, and taste in the cooled state. To exclude subjectivity, each sample was
assigned a code number. Odor was assessed at 35 °C and, if necessary, after pasteurization (GOST
28283-2015). Taste was evaluated after boiling the sample at (20 + 2) °C.

The mass fractions of fat, protein, and nonfat milk solids (NMS), as well as density, were
determined using the “Klever-2” automatic analyzer. Prior to analysis, the samples were
homogenized, degassed, and brought to a temperature of 25 + 2 °C. The results were compared
with the requirements of GOST 32940-2014.

Radiological investigations were carried out using the RKG-AT1320S scintillation gamma-
radiometer (Nal(Tl) detector). The specific activity of artificial (**’Cs, "'l) and natural (*K)
radionuclides was determined. Measurements were performed in the standard Marinelli geometry
(volume 1 dm3).

Sample preparation for radiometry:

Milk: Samples were homogenized, filtered through multilayer gauze, and poured into Marinelli
vessels up to the control level.

Soil. The collected samples were allowed to dry naturally at room temperature, ground into a
homogeneous mass, and sieved through a sieve with 1-mm-diameter apertures. The prepared soil
was compacted into Marinelli vessels and left for at least one day to reach radioactive equilibrium.

Plants: Plant samples were cleaned of foreign material, rinsed with purified water, and
subsequently oven-dried.

The activity concentration of each radionuclide (A, Bg/kg) was determined using the RKG-
AT1320S scintillation gamma-radiometer and calculated according to the following equation:

N — Ny
E-P-m-t

where:

N — number of pulses in the full energy peak;
N¢ — background;

€ — registration efficiency;
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Py — quantum yield;

m — sample mass, kg;

t — measurement time, s.

All laboratory investigations were conducted at the Shakarim Lab research facility (Laboratory
of Veterinary and Sanitary Examination) and the accredited Milk Analysis Laboratory of Shakarim
University Non-Profit Joint Stock Company, formerly known as Agrotechnopark. Statistical data
analysis. The results are expressed as the arithmetic mean (M) £ standard deviation (+SD). The
statistical significance of differences was assessed using methods of variational statistics.

Results

Sensory characteristics of raw goat milk collected from farms located in different radiation-risk
zones within the area affected by the former Semipalatinsk Nuclear Test Site (SNTS) were assessed
in accordance with GOST 32940-2014, “Raw Goat Milk. Technical Specifications.” The results of
this assessment are presented in Table 1.

Table 1 — Results of organoleptic characteristics of goat milk

Ne Sample Color Taste and odor Consistency
location

White, Clear, with a faint grassy |A homogeneous liquid with slight
1. | Dolon . ,

cream note protein flocculation

White, Clear, with no foreign A homogeneous liquid, free of
2. |Karaul : )

cream odors or tastes sediment and protein flakes
3. | Borodulikha White, Clear, with no foreign A hgmogeneous Ilqgld, free of

cream odors or tastes sediment and protein flakes

White, Clear, with no foreign A homogeneous liquid, free of
4. |Kokpekty : )

cream odors or tastes sediment and protein flakes

All examined milk samples exhibited a uniform white-to-cream color typical of high-quality goat
milk. No deviations in color intensity or the presence of extraneous shades were detected across the
studied settlements. The taste and odor of the milk from Karaul, Borodulikha, and Kokpekty were
assessed as clean, with no foreign odors or aftertastes, fully complying with the requirements of the
regulatory standard. In contrast, the milk from Dolon village (the zone of extreme radiation risk)
showed a faint grassy (herbal) note in both taste and odor. This minor variation may reflect
differences in the botanical composition of local pastures and the possible transfer of volatile plant-
derived compounds into milk in areas characterized by higher levels of residual radioactive
contamination.

With regard to consistency, all samples were homogeneous liquids. Milk from Karaul,
Borodulikha, and Kokpekty was free of visible sediment or protein flakes. The samples from Dolon
displayed a slight protein flocculation (graininess), which, however, did not affect the overall
homogeneity or technological suitability of the milk. Such minor structural changes are within
acceptable limits for raw goat milk and are most likely related to natural variations in protein stability
rather than to any significant deterioration in quality.

Overall, the organoleptic evaluation demonstrated that goat milk produced in all four
settlements meets the basic sensory requirements of GOST 32940-2014. The observed minor
differences in taste, odor, and consistency in the Dolon samples did not constitute defects that would
render the product unsuitable for consumption or further processing. These findings indicate that the
residual radiation background in the studied areas does not exert a pronounced negative influence
on the sensory characteristics of goat milk. The results are consistent with earlier studies showing
that organoleptic properties of dairy products remain relatively stable even under moderate
radioactive contamination, provided that animal health and feeding conditions are maintained at an
adequate level.

The physicochemical parameters of raw goat milk collected in settlements located in various
radiation-risk zones within the area affected by the former Semipalatinsk Nuclear Test Site (SNTS)
were determined using the “Klever-2” instrument in compliance with GOST 32940-2014, “Raw Goat
Milk. Technical Specifications.” The results are presented in Table 2.
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Table 2 — Physicochemical characteristics of goat milk

Ne | Sample location fll':aac:tirgz,sf/o P;;t:tlir:)::?yfs r[(:g dsuk;r?lgnselal{')],ll"l/i Density, kg/m?®
1. |Dolon 3,44 £ 0,1 3,01£0,1 8,30+ 0,1 1027,6 £ 0,3
2. |Karaul 3,52 + 0,05 3,24 + 0,04 8,58 + 0,09 1029,6 £ 0,3
3. |Borodulikha 3,35+ 0,06 3,18 £ 0,05 8,48 + 0,08 1030,5+ 0,4
4. |Kokpekty 3,25+ 0,07 3,05+ 0,06 8,15+ 0,10 1031,9+0,5

All milk samples fully complied with the normative requirements of GOST 32940-2014. The
mass fraction of fat ranged from 3.25 % to 3.52 %, exceeding the minimum standard value of 3.2 %.
The highest fat content was observed in milk from Karaul village (3.52 + 0.05 %), while the lowest
value was recorded in Kokpekty village (3.25 + 0.07 %). Protein content varied between 3.01 % and
3.24 %, which is also above the regulatory threshold of 2.8 %. The highest protein level was found
in the Karaul samples (3.24 + 0.04 %), and the lowest — in Dolon (3.01 £ 0.1 %).

The content of dry skimmed milk residue (DSMR) ranged from 8.15 % to 8.58 %, meeting the
minimum requirement of 8.2 %. A slight tendency toward lower DSMR values was noted in samples
from the extreme radiation-risk zone (Dolon) and the minimal radiation-risk zone (Kokpekty). Milk
density was within the standard interval of 1027—-1030 kg/m? in all cases, although a minor increasing
trend was observed from Dolon (1027.6 £ 0.3 kg/m?) to Kokpekty (1031.9 + 0.5 kg/m?).

The observed variations in physicochemical parameters across the studied settlements were
small and remained within the limits of natural biological variability typical for goat milk under
traditional pasture-stall feeding conditions. No statistically significant deterioration in milk quality was
associated with the level of residual radiation contamination. These findings indicate that the current
radiation background in the examined areas of the former SNTS does not exert a negative influence
on the basic technological characteristics of goat milk. The results are consistent with previous
studies demonstrating the stability of the main physicochemical indicators of dairy raw materials
even under moderate long-term radioactive impact, provided that animal health status and feeding
regimes are maintained at an adequate level.

The content of the key radionuclides **"Cs, “°K, and "'l in raw goat milk and in the main
components of the environment (soil, plants, and water) was determined by gamma-spectrometric
analysis using the RKG-AT1320S scintillation gamma-radiometer. The results are presented in
Tables 3 and 4.

Table 3 — Results of the physicochemical characteristics of goat milk

Ne Sample location 137Cs, Bq/l 4K, Bq/l 1311, Bqll

1 |Dolon 4,7+0,3 29,8+24 3,0+£0,2

2 |Karaul 3,8+0,3 27,5+1,9 29+0,2

3 |Borodulikha 3,1+0,2 245+ 1,6 22+0,2

4 | Kokpekty 1,1+£0,1 21,8+14 1,0£0,1

Table 4 — Results of radionuclide content in soil, plant, and water samples

Ne Iii';}fc'; Object 7Cs, Balkg ()| “K, Ba/kg (1) 511, Bg/kg (1)
Soil 131,5+0,5 715+ 24 0,46 + 0,04

1 |Dolon Plants 57,2+28 245 + 16 1,3+0,3
Water 24+0,2 10,8+ 3,5 0,07 £ 0,02
Soil 412+1,4 640 + 19 0,44 + 0,07

2 |Karaul Plants 35,8+ 1,1 155+ 14 1,35+ 0,05
Water 1,7+£0,2 9,2+28 0,06 + 0,02

3 |Borodulikha Soil 6,8+0,4 350 + 21 0,51+ 0,04
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Ne Ii?:l:t'l)c:i Object 137Cs, Balkg (I)| “K, Ba/kg () 131], Ba/kg ()
Plants 3,5+0,2 147 + 8 0,36 + 0,03
Water 0,95 + 0,08 73+1,1 0,05 + 0,01
Soil 4,0+0,3 292 + 14 0,43 £ 0,05

4 | Kokpekty Plants 1,6 +0,2 1809 0,170 £ 0,02
Water 0,58 + 0,07 6,6+1,0 0,03 + 0,01

A clear gradient in radionuclide levels was observed across the studied settlements,
corresponding to the decreasing order of radiation risk: Dolon (extreme risk) > Karaul (maximum
risk) > Borodulikha (high risk) > Kokpekty (minimal risk). In goat milk (Table 3), Samples collected
from Dolon village (**"Cs — 4.7 + 0.3 Bqg/l, “°K — 29.8 + 2.4 Bq/l, "*'I — 3.0 £ 0.2 Bq/l) exhibited the
highest activity concentrations of all three radionuclides. The lowest values were found in Kokpekty
village, where activity concentrations were 4.3 times lower for **Cs, 1.4 times lower for “°K, and 3.0
times lower for '*'| compared with Dolon.

The same spatial pattern was evident in environmental samples (Table 4). Soil from Dolon
showed the highest *’Cs activity (131.5 + 0.5 Bg/kg), which was more than 32 times higher than in
Kokpekty soil. Plant material from Dolon also exhibited elevated levels of *’Cs (57.2 + 2.8 Bq/kg)
and 'l (1.3 £ 0.3 Bg/kg). Water exhibited the lowest radionuclide activity concentrations among the
environmental components analyzed in all four settlements, although the values showed a similar
decline from higher- to lower-risk areas.

Discussion of Results

The gradual decrease in radionuclide activity concentrations across different radiation risk
zones indicates a correlation between residual contamination in the territory of the former
Semipalatinsk Nuclear Test Site and the migration of radionuclides through the local soil-plant—
animal-milk food chain. The relatively higher transfer of '*’Cs and **'l into plants and subsequently
into milk is consistent with the known high bioavailability and mobility of these isotopes. At the same
time, the natural radionuclide “°K showed less pronounced variation, which is expected given its
ubiquitous presence in the environment.

Notably, the activity concentrations of all radionuclides detected in goat milk remained well
below the intervention limits specified for dairy products by national and international radiation-safety
regulations.

It follows that, under current conditions, goat milk produced in the study areas does not pose
a significant radiological threat to the population. Our results are consistent with previous studies
conducted in the area affected by the Semipalatinsk Test Site, which also confirmed a clear
correlation between the transport of radionuclides and the degree of soil contamination [4, 6, 7]. At
the same time, the present work provides new data specifically on goat milk — a product that has
been less studied compared to cow milk or meat in the radioecological literature of the region. The
absence of significant changes in organoleptic and physicochemical properties despite the existing
radiation gradient suggests high adaptive capacity of the local goat population and stability of milk
quality under chronic low-level exposure.

From a practical perspective, the results indicate that locally produced goat milk may be
considered suitable for consumption under the conditions examined in this study. At the same time,
the correlation between environmental pollution and the levels of radionuclides in milk underscores
the need for continuous monitoring, particularly in areas classified as zones of extreme and
maximum radiation risk.Systematic radioecological surveillance, appropriate pasture management,
and the preferential use of less contaminated grazing sites may help reduce potential exposure and
support the sustainable development of livestock farming in the Abai Region..

The results demonstrate a clear correlation between the degree of environmental radioactive
contamination and the radionuclide burden in goat milk. The findings provide further insight into the
movement of anthropogenic and naturally occurring radionuclides through agroecosystems affected
by the former SNTS. They also suggest that natural attenuation processes may limit the transfer of
radionuclides into livestock-derived products.

Conclusion

This study presents a comprehensive assessment of the environmental radiation situation and
its possible relationship to the quality of goat milk in areas with varying levels of radiation risk in the
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vicinity of the former Semipalatinsk Nuclear Test Site.The findings reveal a consistent relationship
between the extent of environmental contamination and radionuclide activity throughout the soil—
plant—animal-milk trophic pathway .A pronounced gradient in radionuclide concentrations (**Cs, “°K,
and "*'l) was identified, with the highest levels recorded in the zones of extreme and maximum
radiation risk (Dolon and Karaul), and the lowest in the minimal risk zone (Kokpekty). This confirms
the long-term persistence and migration ability of radionuclides in agroecosystems affected by
nuclear testing. Despite the detected differences in radionuclide content, all analyzed goat milk
samples met established safety standards. The activity concentrations of radionuclides were
significantly below permissible levels, indicating the absence of a significant radiological risk for
human consumption under current conditions.

Furthermore, no significant negative impact of residual radioactive contamination on the
organoleptic and physicochemical properties of goat milk was detected. All samples met regulatory
requirements, and the minor differences observed fell within the range of natural biological variability.
This indicates the animals’ high adaptability and the stability of milk quality even under prolonged
exposure to low-level background radiation. The study confirms that natural attenuation processes
and existing agricultural practices contribute to limiting radionuclide transfer into animal products.
Nevertheless, the identified correlation between environmental pollution and radionuclide levels in
milk underscores the need for ongoing radioecological monitoring, especially in areas classified as
high-radiation-risk zones. Overall, the findings expand current knowledge on radionuclide migration
in agroecosystems of the former Semipalatinsk Test Site and support the safe use of locally
produced goat milk. At the same time, they underline the importance of sustainable land use,
controlled grazing, and regular radiological assessment to ensure long-term environmental and food
safety.
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B¥PbIHFbl CEMEN AAPOJbIK CbIHAK NOJIMITOHbIHbIH 8CEP ETYLUI AMMAFbIHOAFbI
KOPLUAFAH OPTA KOMIMOHEHTTEPI MEH ELUKI CYTIH PAOANO3KOJIONUANDbIK BAFAIIAY.

byn 3epmmeyde 6ypbiHFbl Cemeli 0poriblK ChiHaK Mofu2oHbl aymarbiHOafFbl apmyprii
paduayusnsik Kayin O0eHeedi aliMakmapObiH KopwaraH opma KOMIAOHeHmMmepi MeH eHAOipinemiH
ewki cymiHe kKeweHOI paduonoausinbiK-aKoo2usinblK baranay Xypaidindi. 3epmmey Abal
0611bICbIHBIH MeMmMeHWe, eH XXOfFapbl, XOfapbl XoHe eH meMeH paduayusinibiK Kayin aliMakmapbiH
cunammadlmsbiH mepm endi mekeHiHOe — [lonoH, Kapaybinn, bopodynuxa xeHe Keknekmide
XKypei3indi. Tonbipak, eciMOiKk, Ccy XoHe eWkKi CymiHiH CbiHamanapbl asbiHbil, 2aMMa-
criekmpomempusinbiK 8dicmep apKbinbl, Heaisai paduoHyknudmepdiH (¥Cs, “°K xoaHe "3'l) menwepi
aHbiKmanobl. KocbiMwa HopMamuemik masianmapra CoUKeC ewKi CymiHiH opeaHonenmukarbiK
JKOHe (husuKa-xumusinbiKk kKacuemmepide 6aranay xypaisinoi.

3epmmey Homuxxenepi 3epmmernizeH aymakmapOarbi paduoHyknudmep
KOHUEeHmMpayusicbiHbIH aliKbIH 2padueHmiH kepcemmi: ofiapdbiH eH xoFapbl OeHaelnepi memeHuwe
JKOHE eH XoFapbl paduayusnbiK Kayin aimakmapbiHda mipkendi. « Tornbipak—ecimOik—xaHyap—cym»
mpocgbukanbiKk miszbeai 6olibiMeH paduoHyknudmepdiH mMuzspayusicbl pacmarnbin, byn KopwaraH
opmadarbl KandblK paduoakmuemi nacmaywbiiaplObiH aybliawapyawbiiblifbl 6HiIMOepiHe aCcepiH
aliKkbIHOaoblI.

PaduonyknudmepdiH menwepiHOe ©6eneini 6ip albipMawbiibiKmap aHbIKmasfFaHbIiHa
KapamacmaH, 3epmmerniceH ewki CymiHiH CbiHaManapbiHbiH 6aprbirbl benzineHaeH Kayinci3oik
cmaHlapmmapbiHa calikec kesndi, an onapdeid ynecmik bernceHdiniei pykcam emineeH WeKkmi
OeHeelnepdeH edoyip memeH 60s10bl. PaduauusiHbiH ewki CymiHiH{ opaaHosienmukarbiK XoHe
husUKa-xuUMUSIIbIK cuiammamarnapbiHa eneyni mepic acepi aHbIKMariFaH oK.

83


mailto:aiser_71@mail.ru

«Bulletin of Shakarim University. Veterinary and Agricultural Sciences Series» Ne 3 (8) 2026

ArnbiHFaH Hemuxxeriep memeH OeHeelideai co3bliMaribl paduauusiribiKk acep xardalibiHOa
eWKi CymiHiH carnacbiHblH Mypakmbl cakmanambiHbiH Kepcemedi XeHe mymbiHywbiiap YuwiH
eneyni paduonoausinibik  Kayinmiy XXOKmbifbiH pacmalobl. 3epmmey HemuxXernepi 6ypbiHFbI
A0POJIbIK ChbIHaK MOIU20HbI ayMarblHOarbl azpoakoxyltenepde paduoHyknudOmepoiH muzpayusicbl
JKOHiHOeai Kasipai FbifibiMu myciHikmepdi morsbiIKmbipadbl XXoHe 3apdan WeKKeH aymakmapoa asbik-
mynik  KayincizdieiH Kammamacbl3 emy MeH ayblil wapyawbiiblfbliH  OPHbIKMbI  0aMbimy
MakcamblHOa  KopwaraH opmara mypakmbl — paduayusiniblk  MOHUMOPUHe  Xypeai3ydiH
MaHbI30bIblfbIH alKkbIHOaUObI.

TytiH ce3dep: paduoakosioausi; paduoHykrnudmep, uesul-137; kanul-40; Uod-131; ewki
cymi; paduayusnsik Kayincizdik; Cemel 0pOribiK CbIHaK rosiu20HabI.
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PAOVUOJIKONOIMNMYECKAA OLIEHKA KOMMOHEHTOB OKPYXAIOLEN CPE[bI U KO3LEIO
MOJIOKA B 30HE BJINAHUA BbIBLUETO CEMUMNANATUHCKOIO AAEPHOIO MOJIMTOHA

B 0OaHHOM uccrniedosaHuu rnipedcmasrieHa KOMIIeKCHas paduoakoroaudeckass oyeHka
KOMIMOHEHMO8 OKpyxxarouiel cpedbl U KO3be20 MOJIOKa, Mpou3soduMoz0 8 palioHax ¢ pasfiuyHou
cmeneHbl0 paduayuoHHO20 pucka 8 30He enusiHus bbigwezo CemurnanamuHCKo20 s10epHO20
rnonueoHa. Paboma nposoduracb 8 YembIpex HaceneHHbIX nyHkmax Abatickol obnacmu (LonoH,
Kapayn, bopodynuxa u Kokrnekmsi), npedcmassistouyux 30HbI 4YpesebidaliHo2o, MakcuMalsibHO20,
MO8bIWEHHO20 U MUHUMasbHO20 paduayuoHHo20 pucka. Ob6pa3subl noyebi, pacmeHul, 800b! U
KO3b€20 MOJIOKa bbiriu cobpaHb! U rpoaHanu3upo8aHbl Ha codep)xaHue KI4esbix paduoHyKnudos
("¥Cs, “°K u ') ¢ ucnosib3ogaHueM 2amma-criekmpomempuyeckux memodos. [onoaHumernsHO
6bISIU  OUEHEHbI Ope2aHonenmuyeckue U (hbu3UKO-XUMUYECKUe ceolicmea KO3be20 MOJIoKa 8
coomeemcmeuu ¢ HopMamueHbIMU mpebosaHUsIMU.

Pesynbmamel ebiseuniu  4emkuli 2palueHm KOHueHmpauul paluoHyknudose o
uccrnedo8aHHbIM MepPUMOpUSIM: Haubosbwue ypoB8HU 3aghUKCUpPO8aHbl 8 30HaX Ype3abi4aliHo20 U
MakcumMasibHo20 paduauuoHHO20 pucka. bbirno nodmeepx0eHo rnepemewieHUe paduoHyKIudos rno
mpogbuyeckoul yenu «rnoyea — pacmeHue — XUu8omHoe — MOJIOKO», 4mo OeMOoHCmpupyem erusiHue
0CMamoYHO20 3az2pPsi3HEeHUsT OKpyxarouiel cpedbl Ha CEIIbCKOX0351UICMBEHHYIO MPOOYKUUI.

Hecmompsi Ha 6bisisrieHHble pasnuyusi 8 codepxxaHuu paduoHyKnudos, ece obpa3subl
MOJIOKa COoomeemcmeosasnu yCcmaHOo8/IEHHbIM cmaHOapmam 6e3onacHocmu, a ydernbHasi
aKkmueHoCmb ocmaeasnacb 3Ha4YumeslbHO HuXe donycmumbix rnpedenos. Kakux-nu6o
3Ha4YuUmMerbHbIX He2amueHbIX 3¢hghekmos paduayuu Ha opaaHonenmuyeckue unu u3UKo-
XUMUYECKUE XapaKkmepuCmuKu KO3be20 MOJI0Ka OBHapy>XeHo He bbIro.

lMony4yeHHble OaHHble ceudemernbcmgyrom 06 ycmou4dueocmu Kadyecmea MOJioKa 8
YCI108USIX XPOHUYECKO20 paduayluoHHO20 8030elicmeusi HU3KO20 ypOo8HS U rnodmeepxoarom
omcymcmeue 3Ha4dumMo20 paduosioeaudeckoz2o pucka Ona rnompebumened. WccnedosaHue
pacwupsem uMerwuecs 3HaHus O Muegpayuu palduoHyKnudos8 8 azpoakocucmemax bbigwez20
rnosugoHa u rnodyepkueaem 8axKHOCMb HErpPePbIBHO20 3KO102UHECKO20 MOHUMOpPUHaa Ons
obecrieyeHusi 6e3onacHocmu nuUWEBbIX MPOOYKMO8 U ycmol4ueo20 pas3seumusi CeslbCKO20
xossticmea 8 nocmpadasuwux peauoHax.

Knrouessie crioga: paduoakonoausi; paduoHykudbl; uesuti-137; kanud-40; io0-131; K03be MOSIOKO;
paduayuoHHas 6e3onacHocmb; CemunanamuHCKUl S0epHbIU UcrbimamesibHbIlU MOTUSO0H.
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