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naiimananeuiel.  CHBIpIApAbIH KYHICYiH BIHTAJAHABIPY VIINH JKOHE OJapAbIH KYWre KeNreHiH
aHBIKTAY YIIH aJDKaIKBIIIEl 0ap KYHITTeyIi-0yKanap KOJIaHbIIIbL.

AJBIHFAH HOTWIKENED CHBIPJAPIBIH KYHIEYiH COMKEeCTEHIIPY/E KAThIpFa Maccaxk >KacayblH
TUIMJII eKEHiH KOPCETTi. ABTOPIAP/IbIH MiKipiHIIE, CUBIPIBIH )KbIHBICTHIK, MYILEIEPiH TPAHCPEKTATIb b1
BIHTAJAHJIBIPY, dcipece MIYPTeKeH MEeH KaThIP/bI JEKTPIIIK BIHTANAHIBIPY iC XKY3iHIIE OH dcep eTeli.
CoHBIMEH KaTap, KBIHBICTHIK MYIIENEpPAl BIHTATAHABIPYIABIH €I9yip THIMII SIiCi KBIHBICTHIK
mytenepai 48 caraTThIK apajbIKIEeH dIeKTpodskyasTop (Tok kymi 10V) kypamsiMen 3 MUHYTTaH
4 pet piHTaNAHABIPY O60sBl. OFaH Koca, OMOJOTUSIIBIK O€ICeH 11 3aTTap bl XKOHE JKbIHBICTHIK KBI3METTI
BIHTAJIAHABIPY/IBIH TaOUFU OMICTEpiH KOJJIaHy CoWKecTeHAiIpy HoOaitmapbiHbIH THiMALTIriH 15-20%
apTTHIPIIBI.
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THE RELATIONSHIP BETWEEN RADIATION AND MEAT QUALITY: ANALYSIS OF
THE EFFECT OF RADIONUCLIDES ON FOOD FROM AREAS WITH A HIGH RISK OF
RADIATION CONTAMINATION

ANNOTATION

Since the middle of the twentieth century, nuclear technologies have been used in medicine,
energy, and the scientific environment. Despite the huge potential for the use of radioactive isotopes of
thorium, radium, uranium, cobalt, iodine in various fields, there is also a huge risk of unforeseen
situations that can have harmful consequences for the environment, including agriculture. Therefore, it
is very important to monitor the quality of food in places with a high risk of radiation contamination,
which was the purpose of this study. The work assessed the impact of radiation pollution on the
quality of livestock products in Semey, Abai region in eastern Kazakhstan, near which a nuclear
testing site was located before the collapse of the USSR. In the experiment, an analysis of milk and
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beef was carried out, the results of which showed that the quality of the products studied did not
exceed the permissible norms, but still showed slight deviations from the average values. The
assessment was carried out by comparing organoleptic and radiochemical parameters with regulatory
requirements. In the selected 75 samples of milk and 75 samples of meat, the concentration of
radioactive isotopes was determined, in addition, the appearance, visual and taste components of beef
were evaluated. Organoleptic analysis did not demonstrate significant deviations from the norm, while
micro—quantities of %Sr and *¥’Cs isotopes were found in the samples using a gamma spectrometer,
the concentration of which did not exceed acceptable values. Monitoring of such characteristics is
necessary not only to protect the health of the local population, it also allows us to form a complete
picture of the dynamics of the spread and impact of radionuclides on the environment in the longer
term. The ability to carry out comprehensive control of food products will help prevent a number of
diseases that arise in the process of harmful radioactive exposure.

Key words: radiochemical analysis, radiation safety, gamma spectrometer, radiochemical
analysis of milk.

Introduction. The active development of nuclear technologies has helped to significantly
simplify and solve a number of problems related to the production of electrical and thermal energy.
However, in the process of studying them, the risks of using radioactive compounds were not always
taken into account. Along with their study, other technologies developed in parallel, which over time
helped to predict the possible consequences and risks of working with radioactive isotopes.

Radiation pollution poses a threat to living beings, flora and agrocenosis. So in Japan, after the
extraordinary events in 2011, a number of regulatory measures were taken to control the quality of
food, in particular, as a result of an accident at a nuclear power plant, the level of radioactive caesium
in food products in this area significantly exceeded the permissible values. So in water its
concentration reached 200 Bg/kg, and in meat — 500 Bg/kg (Osanai, M., 2021) [1].

Global catastrophes can occur due to the breakdown of technical equipment, as a result of
terrorist attacks or the irresponsible use of nuclear technology. On the other hand, each such situation
contributes to the development and implementation of new rules for the control, use and work with
radioactive substances. Therefore, it is very important to act ahead of the curve and form an algorithm
of actions in case of emergencies even before they occur.

Jing Wang training Group from China conducted research on the awareness and level of
informing the population about nuclear technologies. It turned out that the level of awareness of the
population correlates in relation to the place of residence, so that the population of territories located
closer to the zones of nuclear pollution had more information about the consequences and negative
impact that may arise as a result of such pollution (Wang, J., 2019) [2]. On the other hand, during the
social surveys of Tetsura Nakamura, which were conducted among the residents of Kazakhstan who
lived near the nuclear test sites of Semey, it turned out that 60 % of them are concerned about possible
harm to health resulting from exposure to radioactive elements and their ingress into food
(T. Nakamura, 2020) [3].

Natural disasters, including earthquakes and tsunamis, are also a great threat, which contribute
to the destruction of existing systems or increase the radius of radiation dust propagation. So in 2013,
Typhoon Haiyan caused the destruction of the Philippine nuclear research laboratory. Another striking
example is the growth of the radiation background in 2020 as a result of the fires in Chernobyl, the
area of which was contaminated with radiation dust as a result of a man-made disaster in 1986.
(Naletoski, 1., 2021) [4].

It follows from this that even over time, radiation pollution zones demonstrate a high level of
danger, and pets raised in such zones may be unsuitable for further consumption (Aleshina, N., 2020)

[5].

On the other hand, as Andrew Russell notes in his scientific work, without having a solid
understanding of the quality of agricultural products, the local population may be wary of purchasing
them, thereby reducing the profitability of enterprises and worsening the economic situation of the
region (Russell, A., 2018) [6]. A joint study by scientists from Kazakhstan and Kyrgyzstan also raises
the question of the degree of contamination of reservoirs with radionuclides (Severinenko, M.A.,
2023) [7], which may also subsequently affect the quality of meat in cattle inhabited by these regions.
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On the territory of the former Semipalatinsk nuclear test site, a scientific group led by Andrey
Panitsky measured concentrations of *Csi °°SR in lizards of the Lacertidae family, where the
indicators differed from those for lizards inhabiting other ecosystems that had not previously been
affected by radiation (Panitsky A., 2016) [8]. A similar analysis of the state of soil and plants for this
region was carried out by Natalia Larionova (Larionova N., 2022) [9]. The results of these studies
recorded an abnormally high level of °°SR, which indicates the possible risks of radiation pollution
and agricultural products of this region.

People's ignorance about the advantages of nuclear technologies and the availability of tools that
are able to predict and eliminate possible risks associated with them can also form an erroneous
opinion among the population about the safety of such technologies, which can significantly slow
down the development of medicine, energy, as well as scientific progress in these regions.

That is why the purpose of our work was to develop methods of quality control of animal
products intended directly for monitoring food safety in areas with a high risk of radioactive
contamination. Such studies will not only shed light on the level of toxicity of food products in a
particular region, but also help to form general rules that should be relied upon when studying the
long-term effects of radiation on living beings and human health.

Materials and methods. The work investigated samples of meat and milk of cows raised in the
Abai region in the east of Kazakhstan, namely in the city of Semey.

This area has experienced radiation effects from a nuclear test site, which was decommissioned
after the collapse of the USSR, but the consequences of its activities have become a hotbed of
radiation pollution.

As part of the study, meat samples of 75 cows raised by local residents, in particular farmers,
namely fillet, were selected weighing 1 kg each. Analyses were carried out no more than 72 hours
after slaughter, all samples were stored at a temperature of +4 °C. Milk samples with a total volume of
37.5 liters were also taken for analysis.

Sampling was carried out from early spring to mid-December 2022.

Radiochemical analyses of meat and milk were carried out in order to determine the presence of
a number of radioactive isotopes of heavy elements.

Radiochemical analysis. The radiochemical analysis of milk took place in several stages. First,
the processing of raw materials took place. The milk was cooled to a temperature of +4 °C, with
preliminary sterilization of the vessel. Then, in order to concentrate radionuclides from milk,
extraction was carried out using a 0.5 M solution of sulphate acid, followed by transfer of the resulting
mixture to the filter. After removing excess water from the sample, the components were separated
using Dowex 1x4 anion exchange resin using radioactive indicators. To extract the cesium isotope
from a milk sample, a chelate extraction method was used. To do this, a sample of milk was taken and
a solution of a chelating agent in the form of nitrilotriacetic acid (NTA) was added to it. To reduce the
effect of other ions on the extraction process, a buffer solution mixture — tris (hydroxymethyl) was
added to the milk solution aminomethanesulfonic acid.

Radioactivity was measured using gamma spectrometry (Md Moudud Hasan, 2023) [10],
namely the Canberra SmartProbe system, which consists of a HPGe gamma spectrometer (a highly
sensitive germanium detector system) and devices for preparing and moving samples.

For Kazakhstan, the standards for the content of radionuclides in food are established by the
Committee for Nuclear Regulation and Control of Nuclear Materials on the basis of international
recommendations and the results of monitoring the radiation situation in Kazakhstan.

The norms for the content of radionuclides in milk in Kazakhstan are set at the level of 5
becquerels per liter for Caesium-137 and 7 becquerels per liter for Strontium-90.

The norms of radionuclide content in beef tenderloin in Kazakhstan are set at the level of 200
becquerels per kilogram for Caesium-137 and 300 becquerels per kilogram for Strontium-90.

For the radiochemical analysis of meat samples, the raw tenderloin was cut into pieces in the
form of cubes of 1 cm?®, followed by heat treatment at 110 © C. After the mass of the sample was
stabilized, it was crushed and submitted to homogenization (Duyssembaev, Sergazy, 2015) [11]. The
ash was placed in glasses (0.1 | per 3 g of ash) by adding 0.1 M of phosphoric acid to increase the
acidity of the solution and the solubility of strontium. Then a solution of barium chloride was added to
the solution, which formed a precipitate of strontium barium apatite (Ba Sr 10(PO4)s(OH).), which
contained all the strontium from the solution.
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The resulting precipitate was thoroughly washed with distilled water to remove the remaining
impurities and barium and transferred to a glass ampoule. Next, the sample was analyzed for the
amount of strontium by gamma spectrometry, the concentration of activity measured in ash weight
was converted back to wet weight.

Calculations of the concentration of radionuclides in samples from the measured values of
gamma radiation, as well as the identification of radionuclides from the measured energies of gamma
radiation were carried out on the basis of Peak Easy software, which is based on mathematical models
of Beryl-Seiberg and Morell-Kristoff.

Based on the results of the gamma-spectrometry analysis, a number of conclusions were made
about the degree of radiation load on the environment and human health.

Organoleptic analysis. The standards of organoleptic analysis of milk in Kazakhstan are
established by the normative document «SAUS 31452-2012» Milk and dairy products. methods of
organoleptic control». Compliance with the requirements of appearance, smell, taste, consistency, fat
content, protein and lactose was checked.

The standards of organoleptic analysis of beef tenderloin in Kazakhstan are established by the
State Committee on Public Health of the Ministry of Health of the Republic of Kazakhstan.

Results. The dynamics of the study and application of nuclear technologies in science and
energy has increased rapidly over the past century. However, the properties of radionuclides and their
effect on biological systems have not yet been studied to perfection. This is caused by a number of
factors, in particular, the danger to the health of the researchers themselves who are in direct contact
with radioactive radiation. The expansion of the scope of application of radiation extends not only to
nuclear power. it concerns even such seemingly very distant industries as agriculture and medicine.

There are several world organizations involved in establishing rules and regulations that must be
observed when using nuclear technologies. The International Atomic Energy Agency (IAEA) plays a
key role in the development and improvement of international standards and regulations for the safety
of nuclear energy. It is also engaged in the control and supervision of the peaceful use of nuclear
energy and the prevention of the proliferation of nuclear weapons. Another organization of a similar
profile — NSG (National Security Group) develops and applies guidelines and rules for the control of
nuclear exports, establishes restrictions and requirements to prevent the illegal proliferation of nuclear
materials and technologies. The WNA (World Nuclear Association) represents the interests of the
international nuclear industry and works to establish standards for the safety, economic development
and sustainability of nuclear energy. It promotes the exchange of information and experience, as well
as ensures cooperation between countries in the field of nuclear technologies. And although there are
world organizations involved in creating rules that must be observed when using nuclear technologies,
in real life it is not always possible to monitor compliance with these rules. Also, due to the destructive
power of these technologies, tools for terrorist acts can be created on their basis. Therefore, it is
necessary not only to create rules for working with radioactive compounds, but also to be prepared for
possible threats in the long term [12].

In this work, a combined monitoring of the quality of several food products from an area with a
high risk of radioactive contamination was carried out. The most common agricultural products were
selected.

The city of Semey was not chosen by chance. After all, conducting nuclear tests near this city
during the Soviet era created, on the one hand, a number of stereotypes that reduced the demand for
agricultural goods in this region, which affected its economic situation, on the other hand, the study of
the effect of radiation on the biosphere can help form a general idea of the long-term impact of
radiation on living organisms.

During the experiment, the local population demonstrated loyalty and was also interested in
participating in the process. However, there were problems in communication with local authorities,
which significantly slowed down the processes of scientific research.

The task was to create a comprehensive analysis method that would allow us to understand how
safe food products, namely are milk and meat. On the other hand, further research should pay attention
to other food products, as well as monitor the quality of groundwater, which directly affects the quality
of agricultural products.

The samples were divided into five blocks, in each of which, when analyzing the results
obtained, they relied on the average value of indicators to output general statistics.
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As part of the organoleptic method of milk analysis, attention was primarily paid to its
appearance. Milk samples in 4 out of 5 blocks met the standards and had no impurities, deposits, and
also had a white color. The samples from the last block, taken at the end of autumn, had a slightly
darker color, but this may be due to seasonality, a decrease in air temperature and a change in the diet
of cows whose milk was analyzed.

The smell of milk in most samples was pleasant, without notes of mustiness. There was no acid
or bitterness in the taste of the milk. For the objectivity of the evaluation of the characteristics,
independent experts were also involved, who, in case of inaccuracies, could give their comments on
the taste qualities of milk in each of the blocks.

The consistency of the samples that were selected in the colder season was a little thicker, but
not so thick as to indicate poor quality of these products. The chemical composition of the samples
was also analyzed, the data of which are listed in Table 1.

Table 1 — Chemical composition of milk samples

Sample Protein Eat content. % Lactose Ash content, | Water content,
content, % ! content, % % %
1 3.2 2.9 4.8 0.4 82.4
2 3.1 3.0 4.7 0.5 85.5
3 3.3 2.8 4.9 0.8 86.2
4 3.2 2.9 4.8 0.7 87.4
5 3.0 3.1 4.6 0.4 81.9

Source: Compiled by the authors

According to the norms of Kazakhstan (SAUS 31451-2013 «Milk and dairy products. Methods
for determining the mass fraction of fat») for milk, the protein content should be at least 2.8%, the fat
content should be at least 2.5%, the lactose content should be at least 4.5%, the ash content should not
exceed 0.8%, and the water content should not exceed 88.3%. According to the table, all milk samples
comply with the norms, since their indicators do not exceed the established values.

The overall organoleptic score was 4.2 points out of 5, which fully meets the standards
according to SAUS 31450-2013.

During the organoleptic analysis of beef, the samples were also divided into 5 blocks. The color
of the meat, according to observations, was uniform, red—brown in most samples. There were no
foreign odors. The meat was soft, elastic and homogeneous in consistency. The humidity level was
also checked, which did not exceed 72%, which indicates that the meat complies with the standards
adopted for Kazakhstan.

There were no helminths in the samples. Also, chemical indicators and microbiological analysis
were analyzed, the results of which the meat is completely suitable for human consumption, which is
shown in Table 2.

Table 2 — Chemical composition of milk samples

Sample Ash content, % Fat content, % Acidity, °T
1 0.5 5.0 7
2 0.6 7.5 7.8
3 0.4 6.8 6
4 0.7 9.0 7.9
5 0.3 6.5 5

Source: Compiled by the authors

The beef tenderloin had to be fresh, and was stored at a temperature no higher than +4 degrees
Celsius. The protein content in the samples ranged from 24% to 35%.

To exclude the presence of radioactive contamination, an analysis was carried out for the
content of radioactive isotopes of caesium and strontium. The measurements were carried out using a
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gamma spectrometer, the results of which were processed and analyzed. The results were entered in

table 3.

Table 3 — Results of radioactive analysis of beef tenderloin for the content of isotopes caesium-137

and strontium-90

Sample Cesium-137, Bk/kg Strontium-90, Bg/kg
1 56 14
2 81 12
3 71 10
4 45 8
5 62 11
LPP 600 200

Source: Compiled by the authors

The corresponding analysis of milk samples was also carried out, the results of which were also

recorded in Table 4.

Table 4 — Results of radioactive analysis of milk for the content of isotopes of caesium-137 and

strontium-90

Sample Cesium-137, Bk/kg Strontium-90, Bg/kg
1 9.2 2.1
2 14.7 1.8
3 11.5 2.5
4 7.8 1.3
5 10.1 1.7
LPP 37 3

Source: Compiled by the authors

In our studies, the radionuclides found in samples of animal products did not exceed acceptable
levels. Nevertheless, their presence in food makes us think about further monitoring of such indicators.
The presence of isotopes of other radioactive elements in the composition of the studied foods were
not observed in this experiment. On the other hand, it is worth noting that when changing research
methods, such observations can be strikingly different. And although the indicators of organoleptic
analysis corresponded to the established standards, the very fact of the presence of radioactive
elements in the samples should indicate the need for further research with the involvement of scientists
who will be able to analyze the measure of the impact of radiation on the environment from the point
of view of radiochemistry, biology, geology and other related sciences.

Discussion. Studying the problem of the influence of radionuclides on biological systems, one
may encounter a shortage of scientific papers in this field. This may be due to problems of
communication between the state apparatus and scientists, as well as poor coordination of scientific
groups among themselves. The problem of the influence of radioactive radiation on biomes and human
health belongs to the category of interdisciplinary research and requires specialists in various fields in
its arsenal. Also, for objects that are protected by the state, for example nuclear power plants, there are
difficulties in obtaining appropriate permits, both for citizens of the countries in which these objects
are located, and for foreign specialists. All this leads to a number of difficulties on the way to the
study of places with a high risk of radiation pollution and especially the zones of recent nuclear
disasters.

From year to year, scientists systematically strive to contribute to improving the state of the
world by exploring new approaches to improving the quality of life of the population.

In his work, Tetsuya Nakamura notes that the measures applied by the population from places
of radiation pollution are insufficient, and people are practically unaware of the level of safety of the
area, as well as possible dangers that may occur due to changes in the radiation background
(Nakamura T., 2021) [13].
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To understand how radionuclides affect living organisms, it is first of all worth reading the book
by Ivancho Naletoski, who closely cooperates on nuclear technologies with the FAO/IAEA, and also
studies their impact on the food industry and agriculture. In his work, he suggests data that
demonstrate that the loss of radionuclides from soft tissues occurs more likely than from bones. There
is also a selective accumulation of certain isotopes in tissues, such as *°Sr, 1| and *¥’Cs (Naletoski, .,
2021) [4, 14]. At the same time, studying the influence of isotopes %°Sr and *'Cs and other heavy
radioactive metals on the health of fish living in Chernobyl, the scientific group of Adelaide Lerebour
noted in their works that the reproductive functions of most fish and their general physiological state
are quite satisfactory, deviations and sensitivity to radiation were observed only in perch (Lerebours,
A., 2018) [15]. This indicates that not only do different types of animals react differently to
radioactive radiation, the measure of susceptibility to radiation can be variable even from species to
species.

Isotopes of 3! can accumulate in the thyroid gland of animals and humans, but it is easier to
eliminate it by biochemical means than other isotopes (Howard B., 2021) [16]. It has also been noted
in modern works that brown algae can bind '2°1 when it enters open reservoirs (Fievet B., 2023) [17].
A more serious threat is the isotopes *Sr and 1'Cs, which penetrate through dairy products into baby
food, which can cause the development of cancers, depending on the concentration. Such impurities in
the products will be extremely toxic and can lead to death. In order to prevent such situations, it is
worth carefully monitoring the content of these radioactive elements based on already known
radiobiological indicators, which are shown in Table 5.

The accumulation of radionuclides also occurs in the muscles of animals. Animals and animal
products often have fast and slow components of their retention in the body. The range of values of
biological half-lives of radionuclide activity concentrations and the proportion of radionuclide loss in
the first component are presented in Table 6. When breeding animals in areas with a high risk of
radiation pollution, these factors must also be taken into account, and a number of regulatory laws
must be adopted at the legislative level that will prohibit the sale of products whose indicators go
beyond the limits of the limit permissible ranges.

Table 5 — Transfer coefficients (Fm, d/kg) of radionuclides, for cow's milk

Element N Sample Size geometric mean Minimum Maximum
%0gr 289 49 %107 6.0 x 107* 5.7x1072
131 105 6.0 x 1073 4.0 x10™* 4.4 %1072
B1Cs 118 1.3x10°° 1.5 %107 43 %107

Compiled on the basis of Naletoski, I., 2021

Table 6 — The range of values of biological half-lives of radionuclide activity concentrations and the
proportion of radionuclide loss in the first component in cattle muscles

The share of Biological half-life
Radioactive element radionuclide losses in
the first component Fast loss Slow loss
0gy 0.42-0.9 3.0-4.0 180-700
131] 1.0 7.0
1¥7Cs 0.37-0.93 3.0-22.3 36.3-81

Compiled on the basis of Naletoski, I., 2021

In the literature, studies are given for samples of cow meat in significant quantities, therefore,
using its example, it is best to observe the dynamics of the accumulation and influence of radioactive
elements on the animal body with a projection on the time elapsed since the greatest concentration of
radioactive dust in soil, reservoirs and air.

A more global study of the effects of radiation on a number of foods was conducted by the
Minoru Osanai research group. Their work talks about reducing radiation contamination of food 4
years after the Fukushima accident (Osanai, M., 2021) [1]. This gives positive forecasts for the
possibility of partial exploitation of territories that were in areas of high radiation background.
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Another group of scientists (Zlobina, A., 2022) came to similar conclusions regarding the reduction of
the level of radiation influence on the health of people living in areas with high levels of radiation
pollution [18].

On the other hand, as part of the work of Iranian scientists, it was indicated that the
concentration of radioactive ?%Ra in the food of the local population exceeded the established norms
(Fathabadi, N., 2017) [19]. The high level of radiation in Ramsar is associated with natural water
sources containing a large amount of radioactive elements. Similar phenomena indicate the possibility
that natural disasters may affect changes in the radioactive background. And although this experiment
did not include an analysis of the effect of other radionuclides on the quality of products, it is worth
noting that local scientists and authorities have developed a number of projects to stabilize the
situation with radiation safety.

The meat safety control system has a number of shortcomings that are fraught with serious
consequences for the health of consumers, scientists from the Norwegian University of Natural
Sciences (Blagojevic B., 2021) also note this in their work [20]. Thus, modification of existing control
methods, their combination, as well as the use of innovative alternative research methods contribute to
overcoming existing shortcomings.

A similar alternative may be the method of accurate assessment of beef quality using
hyperspectral imaging (HSI), developed by a group of scientists from Spain led by Sara Leon—Ecay
(Leon—Ecay S., 2022) [21]. Their approach reduces the impact of human bias on the results of food
quality analysis. That is, the use of technical means becomes an advantage and significantly reduces
the time spent on the study of one sample. However, in this work, technical means were not used to
irradiate meat, but on the contrary to measure the level of radioactive radiation. This allows you to
automate the process and get specific values, the error of which is minimized.

It is also worth noting that the use of radiation radiation can have a positive effect on the same
foods. A number of scientific papers have noted that by irradiating products with X-ray waves, it was
possible to safely and effectively destroy parasites and small insects in food, thereby prolonging their
shelf life (Ahari, H., 2012; O'bryan, C. A., 2008; Singh, R., 2020) [22, 23, 24].

In summary, it is worth noting the ambiguity in the approach to the use of nuclear technologies
and the limited means of monitoring their functioning. The development of modern high-tech methods
of food monitoring can significantly contribute to the settlement of many issues related to the safety of
such technologies. It will also help to increase the tolerance of society to new developments in this
area.

Conclusion. In the course of the study, methods of analyzing dairy and meat products were
proposed on the example of cow's milk and cow meat grown in an area with an increased risk of
radiation contamination. Comparing the results of the work done with the preliminary results of other
scientists who studied this problem, you can notice a positive trend. However, it should be noted that
in order to get a general picture of the impact of radiation pollution on the terrain and the quality of
food, it is necessary to involve expert groups, regularly measure a number of biochemical and
radiochemical indicators of soil, water resources, as well as analyze the level of morbidity and the
frequency of visits to medical institutions by representatives of the local population.

Given the tendency of the world to rapid changes, it is important to form algorithms for
responding to emergency events, as well as comprehensive tools aimed at preventing and preventing
man-made disasters. Regular monitoring of food quality will contribute to the prevention of damage to
the population, as well as forecasting and modeling the degree of exposure to radioactive dust in the
long term.

Summing up, it is advisable to note that the impact of radiation pollution on animal husbandry is
weakened every year in the absence of new sources of such pollution. However, this may be caused by
the deposition of radioactive isotopes in the middle layers of the soil, where they are almost isolated
from entering groundwater, or pet food. Therefore, we should not exclude the possibility of regression
of indicators, as well as the influence of additional factors on them. That is why it is worth conducting
further research in the direction of studying these territories, but additionally taking into account their
vulnerability to pathogens. Earthquakes can become a big problem, which can radically and
unpredictably change the level of radioactive contamination of the area. In the event of such situations,
rapid response and the availability of formed approaches to product quality control will help to
preserve the health and life of many people.
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Thus, such research can be characterized as useful and essential, given that nuclear technologies
still pose a significant threat to society. This threat should be minimized in a timely manner to prevent
its spread.
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TYWUIH

XX FaceIpIIbIH OpTachlHaH OacTam sAPOJBIK TEXHOJOTHsUIAp MEIUIMHANA, JSHEPreTHKaaa,
COHJIali-aKk FBUIBIMH OpTaJa KoJiMaHbula Oactaabl. Topwii, paauif, ypaH, KoOaJbT, WOATHIH
PalMOaKTUBTI HM30TONTAphIH SPTYPJdl cajajapAa KOJAAHYAbIH YJIKEH oJeyeTiHe KapamacTaH,
KOpIIaFaH OpTara, COHBIH IlIHJEC aybUl IIApyallbUIBIFBIHA 3USHABI 9CEp €Tyi MYMKiH KYTIIeTeH
JKaraalIapblH YIKeH Kaymi 0ap. COHABIKTaH paJuanysuibIK JacTaHy KayIli )KOFaphl jKepiepe a3bIK-
TYJIK canachlH OaKplIayabl )Ky3ere acblpy eTe MaHbI3bl, OyJ1 3epTTeyAiH MaKkcaTsl 00mbl. JKymMbicTa
KazakcranubiH meiFbicbiHaarel AGail 00bickl, CeMel KalachblHBIH Majl IIapyallbUIbIFbl @HIMIEPiHiH
camachblHa paJHalMsyIbIK JaCTaHyAbIH 9cepiH Oaraay »)ypri3inai, oHbiH xaHbiHAa KCPO biabiparabnra
JOeHiH  AOpONIBIK ~ ChIHAKTAp OKYPri3yre apHaJfaH MOJWIOH OpHAJacTHIPbUFaH  OOJATHIH.
OKCIIEpUMEHTTE CYT NeH CHBIP €TiHE Tajjay XYPri3iili, OHbIH HOTIKENEepi 3epTTeNeTiH OHIMACPIiH
camacel pyKcaT €TUITeH HopMallap[iaH acHaWThIHBIH, OipaK oii Jie opTama MOHJIEpACH IIaMalbl
aybITKyJIapJbl KOPCETEeTiHI aHBIKTAIABI. baranay OpraHoJIeNTHKalbIK OHE PaJUOXUMUSIIBIK
KOpPCETKIITepAi HOPMATHBTIK TallalTapMEH CaNbICTBIPY apKbUIbl XKypriziimi. Tanmamran 75 cyT
ChlHAMachl MEH 75 eT ChlHAMAChIHAA DPaJMOAKTHBTI M30TONTAPJBIH KOHIEHTPALUSICH aHBIKTAIIHI,
COHBIMEH KaTap CHUbBIP E€TiHIH CBIPTKbI TYpi, BU3YaJIbl JXKOHE JOMJIIK KOMIIOHEHTTepi OarajaHpbl.
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OpraHoNenTHKAIBIK Talfay HOpPMaJaH aWTapibIKTall aybITKyJapJsl KepCeTIeai, aia TaMMa-
CIIEKTPOMETP KOMETIMEH YIITiep/ie KOHIIEHTPAMACH PYKCAT ETiIreH MOHIEp/IeH acnaiTeiH St xkoHe
B7Cs  m3oTONTaphIHBIH MHKpOMOJIIEpIEpi TaObuIAbl. MyHIall cumaTTamanapabl OakpLidy TEK
JKEPTiUTIKTI  XaJBIKTBIH JICHCAYJBIFBIH CaKTay VINIH FaHa KaXET eMeC, COHBIMEH Karap
PaIMOHYKIUATEPAIH Tapaly JAWHAMHUKAChl MeH KOpIIaraH oOpTara ocepiHiH ¥3aK Mep3imai
nepcreKkTrBaga OipTyTac KepiHICIH KalbINTaCcThIpyFa MYMKIHIIK Oepemi. AS3BIK-TYNIKTI KemIeHi
OaKpLIay/IBI JKY3€Te achlpy MYMKIHJITI 3USHABI PalMOAKTHBTI 9cep €Ty IMPOLECIHAC Maiaa 00naThiH
Oipkarap aypyJapblH ajIblH alyFa KOMEKTECE/Ii.

PE3IOME

Co cepenunbpl XX Beka sA€pHbIE TEXHOJOTMH HaXOAST CBOE NPHUMEHEHHE B MEIUIMHE,
SHEpreTUKe, a TaKkKe HaydyHoil cpene. He cMoTps Ha OrpoMHBI NOTEHLMANT HCHOJIb30BAHMS
paluoaKTUBHBIX M30TOIOB TOPUS, panusi, ypaHa, koOaapTa, HoJa B pa3lMuHBIX cpepax, CyLIeCTBYET
TaK)K€ OrPOMHBIM pPHCK BO3HUKHOBEHMS HENPEABUICHHBIX CUTYyallul, KOTOpbIE MOILYT HMETh
naryOHbIe MOCIEeICTBHS AJIS1 OKPY)KAIOLICH Cpe/Ibl, B TOM YHCIIE CEIbCKOro X03sicTBa. [loaToMy oueHb
Ba)XHO OCYLIECTBIATh KOHTPOJIb KayecTBAa IPOLYKTOB IMTaHUS B MECTax C BBICOKHMM PHCKOM
paIuanMoOHHOTO 3arpsi3HEHHMS, YTO U CTANO LEIbI0 JAaHHOTO HcclienoBanus. B pabore Oblia mpoBeaeHa
OIICHKA BJIMAHUA PAOAUALMOHHOTO 3arpsA3HCHUA Ha KadC€CTBO HNPOAYKTOB KXMBOTHOBOACTBA ropoaa
Cewmeii, Abatickoii obnactu Ha BocToke Kazaxcrana, BOmm3u koroporo no pacrnaga CCCP pazmemancs
MOJIMTOH JUIsl MIPOBEACHUS SIIEPHBIX HCHBITaHUH. B skcreprMeHTe MPOBOOWICS aHAIM3 MOJOKA U
TrOBAAWHBI, PE3YJIbTAThl KOTOPOT'O IMOKa3ajiv, YTO KAa4YCCTBO UCCIICAYCMBIX IMPOAYKTOB HC BBIXOIAT 3a
paMKH JOMYCTHMBIX HOPM, HO BCE K€ JEMOHCTPUPYIOT HE3HAUUTEIbHbIE OTKIOHEHHS OT
CPEIHECTAaTUCTHYECKUX 3HaueHHH. OueHKa NpOBOAMIACH MYTEM CPaBHEHHUS OPraHONENTHYECKHX HU
paIMOXMMUYECKUX MoKa3arenell ¢ HOpMaTHBHBIMU TpeboBaHUsAMHU. B 0ToOpaHHBIX 75 mpobax Moioka
u 75 mpobax Mmsica ONpeAessUTd KOHIIGHTPAIMIO PaJHMOaKTHBHBIX HM30TOINOB, KpOME TOro, Oblia
IpOBElEHa OLICHKAa BHEIIHEr0 BHJA, BU3YaJbHBIX W BKYCOBBIX COCTaBJISIOLIMX TOBSIAUHBI.
OpraHojenTHYECKUI aHAU3 HE MPOJEMOHCTPUPOBATI 3HAYUTENBHBIX OTKIOHEHHWH OT HOPMBI, MpH
5TOM B 00paslax ¢ MOMOIIbIO FAMMa-CIIEKTPOMETPA ObUIH HAaHEHBl MUKPOKOJIMYECTBA H30TOMOB ST
u ¥'Cs, KOHIEHTpalmus KOTOPBIX HE MpPEBBINIANA JOMYCTUMBIX 3HAYCHHH. MOHMTOPUHT TaKHMX
XapaKTepUCTUK HEOOXOAMM HE TOJIBKO Ul OXpaHbl 3[0POBbS MECTHOTO HACEJCHHS, OH TaKKe
no3BosieT  copMUpOBaTh IENbHYI KApTHHY JUHAMUKA  paclpOCTpAaHEHUS W BIHSHUS
PalMOHYKIMIOB HA OKPYKAIOIIyI0 cpeny B Oojee AJIUTENbHOW IepcreKkTHBe. Bo3MOXXHOCTh
OCYILIECTBIISITH KOMIUIEKCHBI KOHTPOJIb IPOAYKTOB MHUTAaHUS IOMOTYT HPEAOTBPATUTH DAL
3a00J1eBaHU, BO3HUKAIOUIUX B MPOIIECCE MaryOHOro pagroakTHBHOTO BO3ACHCTBHSI.
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