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SUMMARY
Report 69 p., 1 book, 6 figures, 22 tables, 22 sources, 7 app.
FOOD SAFETY, QUALITY, 1,1-DIMETHYLHYDRAZINE, “PROTON-M” ROCKET CARRIER, AMINO ACID COMPOSITION, MILK
Object of research or development. Water reservoirs, vegetation, animal products (milk, meat).  Animals (cows) and laboratory animals (rabbits) 
Goal of the project. To study the impact of the “Proton-M” rocket carrier launches on the environment – water, vegetation, animal products, and the development of detoxification methods.
Methodology of the project. Method for measuring the mass concentration of 1,1-dimethylhydrazine in a biological medium (milk) by ion chromatography with amperometric detection of MVI No. 323 (KZ.07.00.00951-2009). MVI #323 (KZ. 07. 00. 00951-2009). MVI #34-02(KZ. 07. 00. 01775-2013). (GOST 32195-2013 "method for determining the content of amino acids"). MVI#108-08.
Findings and novelty of the research. When searching for ways to detoxify environmental objects with 1,1 dimethylhydrazine contamination,the following methods were developed: a method for detoxifying water with hydroperite at a concentration of 427 or 214 mg/l, vegetation by directed fire, or mown and collected vegetation by burning. We developed the following detoxifying mixtures: DS#1(Antitox + E-Selenium) and DS # 2 (Antitox +vitamin B6). For the first time in the Republic of Kazakhstan, the impact of the proton-M launch vehicle launches on the environment-water, vegetation, animal products – will be studied with the development of detoxification methods.
The applicable scope of the results. Veterinary medicine, laboratory for assessing the safety and quality of products of district, regional and republican purposes, RSE Research Center "Garysh-Ecology" and analytical laboratory "Garysh-Ecology".
Recommendations for implementation The developed recommendations and detoxification methods for 1,1-dimethylhydrazine contamination will be used in the relevant laboratories and subordinate organizations.
Economic efficiency. The results of the research will make it possible to effectively conduct veterinary and sanitary assessment of animal products and apply easily accessible detoxification methods for contamination with 1,1-dimethylhydrazine.
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TERMS AND DEFINITIONS
The following terms and definitions are used in this research report: 
	The amino acid score 


	a method for determining the quality of a protein by comparing the amino acids in the product under study with the "ideal" protein. An ideal protein is a hypothetical protein with a perfectly balanced amino acid composition

	Food safety
	the absence of unacceptable risk in all processes (stages) of development (creation), production (manufacturing), turnover, utilization and annihilation of food production associated with causing harm to life and health of the person and a violation of the legitimate interests of consumers, with respect to the combination of the probability of hazardous factor and severity of its consequences

	1,1-dimethylhydrazine
	a colorless steaming and hygroscopic liquid with a sharp unpleasant smell, widely used in engines of liquid rocket carriers, intercontinental ballistic missiles, upper stages and spacecraft

	Quality
	a set of properties and characteristics of a product or service that give it the ability to meet the conditioned or anticipated needs of the consumer

	Organoleptic analysis
	control in which primary information is perceived only by the senses without taking into account numerical values (for example: aroma, taste)

	Environmental objects
	components of the natural environment (land, subsurface, soil, surface and underground waters, forests and other vegetation, animals and other organisms and their genetic fund, atmospheric air, the ozone layer of the atmosphere, and near-earth space)
Physical and chemical analysis – the study of physical and chemical systems, through which the nature of the interaction of system components is determined based on the study of the relationships between its physical properties and composition 


ABBREVIATIONS AND DESIGNATIONS
The following abbreviations and designations are used in this research report.
	WHO
	World Health Organization

	RSA
	rocket and space activities

	M.
	Moscow

	RK
	Republic of Kazakhstan

	USA
	United States of America

	yy
	years

	RSE
	Republican State Enterprise

	SRC
	scientific research center

	RETL
	regional engineering testing laboratory

	RFC
	rocket fuel components

	1,1 ДМГ
	1,1 диметилгидразин

	RC
	rocket carrier

	FA
	falling area

	kg
	kilogram


INTRODUCTION

Assessment of the current state of the scientific problem being solved. 
The legacy of the long-term operation of the "Baikonur" Cosmodrome has caused a number of global environmental issues for Kazakhstan. The lack of knowledge of these problems in terms of space activities is due to the fact that, until now, all information related to the RSA was and still is secret [1].
Basis and source data for topic development. New studies have confirmed the thesis of abnormally high toxicity of low concentrations of heptyl. This effect was found to be particularly pronounced in chronic experiments. As a result of the conducted studies, it was proved that heptyl, as expected, has a toxic effect on living systems in concentrations that are 10-100 times lower than the MPC [2]. 
Justification of the need for research: Rocket and space technology, both in normal operation and in emergency situations, has an impact on all environmental objects – soil, water, atmospheric air, flora, and fauna. Studies by many scientists confirm the potential danger and pose a threat to the transfer of rocket fuel components along the "water–plant–animal–human" food chain, so there is a need to develop effective ways to detoxify environmental objects and animal products.
Information about the planned scientific and technical level of development, conclusions from them. The research findings can be used in laboratories of veterinary and sanitary examination of markets, food laboratories that control the quality and safety of animal products, in scientific and educational institutions, in the RSE Research Center "Garysh-Ecology" and the analytical laboratory "Garysh-Ecology".
Information about patent research and conclusions from it. An information search was conducted on the patent pool within a period of 10 years for one class of the International Patent Classifier (IPC). A total of 17 documents on patent documentation were established. Of these, Kazakhstan – 1; Russia – 12; Ukraine – 3; Uzbekistan – 1. 
Information about metrological support of research activities. Metrological support of the research activities is carried out by the branch of JSC "National Center for Expertise and Certification" in Nur-Sultan by checking laboratory devices and measuring instruments.
Relevance. According to the preliminary results of this project, it was established that the areas of the “Proton-M” rocket carrier falling are located in Ulytau district of Karaganda region; they do not have special fences and markings. In the territories of the falling areas, cases of grazing and driving of livestock, regular hay-making, and amateur fishing were recorded. The population from the adjacent territories are not aware of the purpose of the above-mentioned territories, which are a hidden danger during agricultural activities. It should be noted that the problem of the falling of the rocket carrier separating parts that are potentially dangerous for the environment and the population remains urgent. The issue of the impact of rocket and space activities in the Republic of Kazakhstan and far beyond its borders on the environment is relevant.
Novelty. For the first time in the Republic of Kazakhstan, the impact of the “Proton-M” rocket carrier launches on the environment – water, vegetation, animal products – will be studied with the development of detoxification methods.
The goal of the research: To study the impact of the “Proton-M” rocket carrier launches on the environment – water, vegetation, animal products, and the development of detoxification methods.
To achieve this goal, the following objectives were set for 2020: 4. Development of methods for detoxification of environmental objects with 1,1-dimethylhydrazine contamination. 4.1 Development of methods for detoxification of environmental objects with 1,1-dimethylhydrazine contamination (water, vegetation). 4.2 Development of methods for detoxification of animal products with 1,1-dimethylhydrazine contamination.
The solution of these objectives will allow using the developed methods of detoxification of water, vegetation and animal products with 1,1-dimethylhydrazine contamination . 
The research activities for 2020 were carried out according to the approved work schedule: dated 27.03.2018. Agreement No. 242 (Appendix A). For 2018-2019, interim reports were prepared, inventory number 0218PK00180 AP05130808-OT-18, for 2019 – inventory number 0219PK00258, AP05130808-OT-19
MAIN PART OF THE RESEARCH REPORT
1 Choosing the research direction
Contamination of the earth's surface and surface atmosphere by RSA waste. At the same time, super-powerful peak impacts are created, outbreaks of thermal energy and dangerous substances occur, and environmental pollution is caused by rocket and space debris and toxic rocket fuel, both liquid and solid. This occurs not only in the areas of spaceports and the falling of separating rocket parts but also along the flight paths due to the formation of toxic aerosols, as well as during the production, transportation, storage, and disposal of the corresponding components of rocket fuel [3].
In her article "Analysis of the impact of rocket and space activities on the environment", A.V. Sergeyeva studies the Baikonur Cosmodrome (Russia, Kazakhstan), operating on the territory of Kazakhstan and located in the Aral sea Karakum mountains. Missile ranges stretch over Kazakhstan, Western and Eastern Siberia. In 2000-2004, Baikonur accounted for up to 30% of the total number of rocket carriers produced in the world [4].
It was planned that the products of fuel combustion and separating rocket stages would settle within the allocated lanes up to 100 kilometers wide. However, as the practice has shown, the spread of falling fragments of standard and emergency missiles occurs with deviations within up to 80-90 km from the boundaries of the flight lane, and the combustion products and unburned remnants of fuel and oxidants when falling from a height of 20-100 km are spread over hundreds of kilometers and settle on areas of thousands of square kilometers [5].
Launches of the rocket carriers "Proton", "Kosmos", "Tsiklon" occur with the separation of the first stage. The falling of the first stages of rockets from a height of 50-120 km is accompanied by a spillage into the atmosphere (soil, water reservoirs) of 0.6-2.0-4.0 tons of heptyl and 1.4-4.0 tons of nitrogen tetraoxide. The MPC of heptyl is 1 microgram/m3 or 1 kg/km3 of air, hence 2 tons of heptyl poison 200,000 m3 of air. This volume is a column with a height of 2 km and a cross-sectional area of 30x30 km. During the day, heptyl from the spot is transported by water for 50-80 km. Evaporation of the heptyl spot from the earth covers an area with a radius of 200-300 m [6]. The more heptyl rockets are launched, the more toxic and carcinogenic substances get into ecosystems. It should be noted that heptyl is well preserved in vegetation and passes into the meat of plant animals. Thus, heptyl can enter the human body. Nitrogen-containing oxidizing agents react with the alkalis present in the soil to form nitrites and nitrates. Over-saturated soil can cause contamination of ground and surface water due to the flushing of nitrites and nitrates from the soil by melt water and precipitation. 
2 Methods of solving objectives and their comparative evaluation

The research work was carried out in the laboratory of food safety of the Department of Veterinary Sanitation, in the veterinary clinic, in the laboratory of blood biochemistry of the Department of Veterinary Medicine of S. Seifullin Kazakh Agrotechnical University (Nur-Sultan). In the RSE SRC "Garysh-Ecology" under the  Aerospace Committee of the Ministry of Defense and Aerospace Industry of the Republic of Kazakhstan, in the analytical laboratory "Garysh-Ecology" (Almaty, Zhezkazgan). In the territorial inspection of the Committee of Veterinary Control and Supervision of the Ministry of Agriculture of the Republic of Kazakhstan. In Ulytau Regional Veterinary Laboratory of Karaganda region, the regional branch RSE Regional Veterinary Laboratory. In the clinical and diagnostic laboratory "Olymp" ( Nur-Sultan), in the laboratory of biochemistry of the Siberian Research and Design and Technological Institute of Animal Husbandry of the Siberian Federal Scientific Center of Agrobiotechnologies of the Russian Academy of Sciences (Russia, Novosibirsk), in LLP "Nutritest" of the Kazakh Academy of Nutrition (Almaty).
Experimental 1,1-dimethylhydrazine toxicosis was caused by feeding animals 1,1-dimethylhydrazine for 30 days at a dose of 0.5 mg/kg (chronic poisoning). To conduct the experiment, the permission was obtained from the Ethics Commission of the Faculty of Veterinary Sciences and Animal Husbandry of NJSC "S. Seifullin KATU" (extract from Minutes No.1 of 02.02.2017). The experiment used 1,1-dimethylhydrazine, 98% State Standard Sample (SSS), manufactured by Sigma Aldrich, Germany. Special courses were taken to work with 1,1-dimethylhydrazine (SSS): "Industrial safety at hazardous production facilities", with the qualification: "Personnel authorized to work with high-toxic substances and dangerous substances".
 In total, we examined 135 samples of milk and 118 samples of meat, 52 samples of water (lake, river, tap water), 58 samples of vegetation and feed. The number of experimental animals was 53 units (mongrel rabbits) and 29 units (lactating cows), as well as 396 samples of milk and 106 samples of meat of experimental animals, 159 samples of internal organs of rabbits. Method for measuring the mass concentration of 1,1-dimethylhydrazine in a biological medium (milk) by ion chromatography with amperometric detection according to Procedure of measurements No. 323 (KZ.07.00.00951-2009). Method for measuring the mass fraction of 1,1-dimethylhydrazine in muscle tissue samples by ion chromatography with amperometric detection according to Procedure of measurements No. 34–02 (KZ.07.00.01775-2013). Detection of amino acids in animal products. (GOST 32195-2013 "Method for determining the composition of amino acids"). Method for measuring the mass fraction of unsymmetrical 1,1-dimethylhydrazine (UDMH) in samples of soft plant parts by ion chromatography with amperometric detection, according to Procedure of measurements No.108-08. Detection of amino acids was conducted using SHIMADZU LC–20 Prominence liquid chromatograph (Japan) with a fluorometric and spectrophotometric detector. 
3 Research findings
3.1 Development of methods for detoxification of environmental objects with 1,1-dimethylhydrazine contamination

3.1.1 Development of methods for detoxification of environmental objects with 1,1-dimethylhydrazine contamination (water, vegetation). 
Carbamide peroxide is used as a cleaner for petroleum products in the soil. In the spring, peroxide is added to the cleared soil, if necessary pre-plowed, and cultivation is carried out with harrowing to a depth of 25-30 cm, after which it is watered to bring the soil humidity to at least 60% of the maximum soil moisture capacity. The use of the proposed method provides almost complete cleaning of contaminated soil from petroleum products, improving its structure and restoring fertility. In combination with other components, it is used to detoxify surfaces from bacterial media and highly toxic chemicals on various structures, equipment, as well as soil during the emergency response and recovery [7].
It is used in the field of sanitary hygiene and cosmetics. It is included in polydecontaminating and disinfectant formulations of oxidative-nucleophilic effect, which is effective at decontamination of surfaces contaminated with toxic substances, hazardous chemical substances and biological means. It is used as a means for disinfection and antimicrobial effect, as well as an integral part of the emulsion formulation for surface disinfection and can be used in the elimination of the consequences of emergency situations, man-made accidents or terrorist acts with the use of toxic substances and biological pathogenic agents [8]. 
Based on the above material, we decided to use peroxide as one of the ways to detoxify 1,1-dimethylhydrazine spillages on environmental objects [9-11].
The oxidation of UDMH is a rather complex process involving a series of serial-parallel reactions. The main products are nitrosodimethylamine, dimethylamine, ammonia, diazomethane, nitrous oxide, and formaldehyde. Of the decomposition products, nitrosodimethylamine (NDMA) is a substance of the first hazard class, so when studying the process of detoxification with spillages of unsymmetric dimethylhydrazine (UDMH) in products of oxidation, it is necessary to pay attention to the presence of NDMA. 
To study the ability of this detoxifier to neutralize 1,1-dimethylhydrazine in water, we planned experiments. Experiments were conducted on surface waters from the areas of the falling of the first stage of "Proton" rocket carrier #15, 25, in Ulytau district of Karaganda region (Figures 1, 2).
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Figure 1 – Experiment progress                            Figure 2 – Water pH measurement
The experiments were carried out with filtered surface water with a volume of 1 liter. Experiments were carried out with 2-concentrations of contamination and with the addition of an oxidizer in 2-variants with control samples without an oxidizer.
The calculated amount of 1,1-DMH was added to each collected volume of water according to Table 1, covered with a glass object, and left under draught at indoor temperature for 3 days without stirring. 
Three days later, solution samples were taken from each sample to detect 1,1-DMH. Samples were taken using a pipette from the middle of the solution depth. The experiments were conducted under a fume hood for the entire experiment in a well ventilated area.
	Table 1 – 1,1-DMH concentration in water
№ of experiment
	The added mass of UDMH, mg
	The mass of added peroxide, mg
	1,1-DMH after 3 days, mg/dm3
	1,1-DMH
after 10 days, mg/dm3
	1,1-DMH after 20 days, mg/dm3

	1
	50.0
	427.0
	1.042
	-
	-

	2.
	50.0
	214.0
	1.026
	-
	-

	3
	50.0
	-(control)
	18.65
	14.03
	12.03

	4
	25.0
	214.0
	1.016
	-
	-

	5
	25.0
	107.0
	1.025
	-
	-

	6
	25.0
	-(control)
	15.15
	14.02
	10.05


After sampling the solution, carbamide peroxide powder was added to each sample in the amount indicated in Table 1. The solution is not stirred before and after adding peroxide. Sampling of the solution was carried out after 3, 10, 20 days after adding peroxide to the contaminated solution. Samples of solutions were preserved according to the conditions of the Procedure of measurements. 
When water was detoxified with peroxide at a dose of 427 mg, the concentration of 1,1-dimethylhydrazine (50 mg) on day 3 was – 1.042 mg/dm3, which is 90% less compared to the control (18.65 mg/dm3), on days 10 and 20, 1,1-dimethylhydrazine was not detected, which indicates complete detoxification of water. According to the physical and chemical parameters of water during the entire experiment, the average water temperature ranged from 27 to 29◦, pH 7.9 to 8.0, and the color was light yellow without changing until the end of the experiment
When testing a dose of peroxide of 214 mg on the 3rd day of the experiment (concentration of 1,1-dimethylhydrazine was 50 mg) in water, the following concentration was established: 1.026 mg/dm3; on the 10th and 20th days – 1,1-dimethylhydrazine is completely detoxified in water. In the control group, the average concentration of 1,1-dimethylhydrazine was from 18.65 to 12.03 mg/dm3. According to the physical and chemical parameters of water during the entire experiment, the average water temperature ranged from 24 to 25◦, pH 7.9 to 8.0, and the color was light yellow without changing until the end of the experiment
According to the results of experimental studies on day 3 (concentration of 1,1-dimethylhydrazine was 25 mg) during detoxification with peroxide
At a dose of 214 mg in water, the average concentration of 1,1-dimethylhydrazine was 1.016 mg/dm3; on the 10th and 20th days, 1,1-dimethylhydrazine was completely detoxified in water. According to the physical and chemical parameters of water during the entire experiment, the average water temperature ranged from 24 to 25◦, pH 7.9 to 8.0, and the color was light yellow without changing until the end of the experiment
On day 3 of the experiment (concentration of 1,1-dimethylhydrazine was 25 mg) during detoxification with peroxide of 107.0 mg in water, the average concentration of 1,1-dimethylhydrazine – 1.025 mg/dm3; on the 10th and 20th days, 1.1-dimethylhydrazine was completely detoxified in water.  In the control group, the average concentration of 1,1-dimethylhydrazine was from 14.02 to 10.05 mg/dm3. According to the physical and chemical parameters of water during the entire experiment, the average water temperature ranged from 24 to 25◦, pH 7.9 to 8.0, and the color was light yellow without changing until the end of the experiment
It is experimentally proven that peroxide can neutralize 1,1-dimethylhydrazine in water and is effective for detoxification in real field conditions.
Method for detoxification of vegetation with 1,1-dimethylhydrazine contamination 
Based on the cited data [12, 13], for detoxification of vegetation from the spillages of 1,1-dimethylhydrazine, taking into account large agricultural areas in Ulytau region, we decided to test the "burning method" as the most economical and environmentally friendly.
When 1,1-DMH is spilled on the soil surface, the vegetation cover is also polluted. Contamination of vegetation with 1,1-DMH and toxic products of its decomposition occurs by direct spillage of UDMH on it or absorption of toxicants by the root parts of vegetation from the soil. Practice shows that in the neighboring territory of the UDMH spillage in the second and third years after the emergency spillage, nitrosodimethylamine (NDMA), a product of the decomposition of UDMH, is mainly found in the vegetation. These findings indicate the probability of contamination of vegetation with UDMH and its toxic decomposition products by aerogenic means. 
NDMA is also a substance of the first hazard class, which, unlike UDMH, is found in nature and is more stable. In the Republic of Kazakhstan and in the Russian Federation, the methods for measuring UDMH and NDMA are equally certified, but there are no hygienic acceptable standards for contamination of vegetation with these compounds. Given the high hazard class of these compounds, their presence in vegetation is considered unacceptable. In general, emergency spillages of heptyl occur in unprotected areas, where the contact of contaminated plants with wildlife is not excluded. Heptyl and its derivatives can get into the body of animals, and further along the food chain can poison people.
For example, for the first time in Russia, a method for producing polyvinyl chloride materials capable of safe disposal by conventional incineration was developed and successfully tested in practice. In contrast to most existing methods, our proposed method is extremely simple, accessible and effective in all respects (economic, social, environmental, etc.) [19]. 
The destruction of organochlorine waste by incineration is a common method of disposal of industrial and household waste. The purpose of waste incineration is to reduce the amount and degree of danger to the environment, while at the same time ensuring the capture or destruction of toxic products of incineration. However, when recycling household waste and organochlorine substances in high-temperature installations, the content of PCDD/PCDF (polychlorinated dioxins and furans) in waste gases exceeds European standards by 3-5 times. [20].
In case of accidental contamination of the soil surface to a depth of one or more meters, detoxification is performed by treating the soil with solutions of oxidizing agents. At the same time, vegetation located on the area of soil contamination is detoxified. After a year or two, vegetation contamination is detected around the site of the spillage and detoxification of the soil cover, with an area several times larger than the area of primary soil contamination. 
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Figure 3 – Experiment progress (wheat)             Figure 4– Experiment progress (barley)                                                       
Analyses of soil samples taken from these sites for the presence of UDMH and its transformation products show negative results. In our opinion, it is impractical to develop a separate technology for detoxifying vegetation contamination in these areas.
Firstly, technological processes require additional material and financial costs, and secondly, vegetation after its chemical treatment should not be used as a source of animal feed. Based on these arguments, a simple method is proposed for cleaning vegetation from heptyl and its toxic metabolic products by burning contaminated vegetation. An area of polluted vegetation can be eliminated by direct fire, or the vegetation can be mowed down from this area, collected in a pile and burned.
Thus, the use of the proposed method of detoxification of contaminated vegetation by incineration has the following advantages. 
 1. High efficiency combined with simplicity and accessibility;
 2. Field-proven method of incineration does not have a negative impact on the environment;
3. The minimum level of costs in its implementation and application; 
3.1.2 Development of methods for detoxification of animal products with 1,1-dimethylhydrazine contamination
Detoxification of contaminated meat. Detoxifying mixture #1 – "Antitox and E-Selenium". As a result of our study, we selected the most suitable detoxifying mixture: "Antitox+ E-Selenium". Antitox – "Antitoxum" contains in 1 ml: sodium thiosulfate – 0.2 g, sodium glutamate – 0.022 g, chlorocresol – 0.001 g, sodium bisulfite – 0.0005 g; the preparation is designed to detoxify the body by binding toxic products to form non-toxic sulfites, as well as to remove toxic substances from the body of animals, recommended for use in animal poisoning of any etiology: nitrates, nitrites, arsenic, mercury, lead, prussic acid, iodine and bromine salts, in the treatment of inflammation, metabolic disorders, and related diseases. The preparation has a stabilizing effect on hepatocyte membranes, improves their energy supply, normalizes protein, carbohydrate and fat metabolism, and increases the body's resistance to hypoxia.
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Figure 5 – Detoxifying mixture # 1
As a result of chronic exposure in experimental group 1, the residual amount of 1,1-dimethylhydrazine in animals is found in all edible parts of rabbit carcasses. Organs and tissues according to the degree of toxin accumulation can be arranged in a certain sequence – the liver (2.74±0.82 mg/kg), kidneys (1.86±0.56 mg/kg), pectoral muscles (0.36±0.11 mg/kg), and lungs up to ‹0.1. 
The experimental group was found to exceed the maximum permissible values – by 0.002 mg/kg (Table 2, Figure 5). 
Table 2 – Concentration of 1.1-dimethylhydrazine in organs and tissues of rabbits before and after detoxification with DM #1
	№
	Name
	Experimental #1 (n-10)
before detoxification 
	Experimental #2 (n-10)
after detoxification

	1
	Liver
	2.74±0.82
	0.70±0.21

	2.
	Kidneys
	1.86±0.56
	‹0.1

	3
	Pectoral muscle
	0.36 ±0.11
	‹0.1

	5
	Lungs
	‹0.1
	‹0.1


After applying Antitox and E-Selenium to animals of the experimental group 2, the toxin concentration decreases in the liver from 2.74±0.82 to 0.70±0.21, in the kidneys from 1.86±0.56 to ‹0.1, in the pectoral muscles from 0.36 ±0.11 to ‹0.1. 
According to the results of organoleptic and physico-chemical studies, the meat of rabbits in experimental group 2, compared to the control group, was classified as the meat of sick animals. Significant deviations are noted in the sample by cooking (the broth is cloudy, with the release of an unpleasant smell), the muscles on the section are not dense, flabby, the smell is from slightly sour to sour. 
The muscles on the incision in all experimental groups are wet and leave a wet spot on the paper. The concentration of hydrogen ions (pH) ranges from 6.2±0.12 to 6.34±0.24. In all the studied samples, when determining the primary breakdown of protein and ammonia and ammonium salts, the result was positive.
After applying Antitox and E-Selenium to animals of experimental group 2, organoleptic and physio-chemical parameters were within the normal range compared to experimental group 1. The average concentration of hydrogen ions (pH) decreases to 5.9±0.13. In all the studied samples, when determining the primary breakdown of protein and ammonia and ammonium salts, the result was negative (Table 3).
It is known that the amino acid composition characterizes the nutritional and biological value of meat. 
This detoxifying mixture increases the nutritional value of rabbit meat in experimental group 2 by increasing the amino acid composition (total amount of amino acids, the number of individual non-essential and essential acids, the ratio of the amount of essential amino acids to non-essential ones, the amino acid score).
In experimental group 2, a change in the qualitative and quantitative structure of the composition of all meat amino acids was found (Table 3).
A significant increase in some essential and non-essential amino acids was found for isoleucine up to 1.02±0.01 (by 5.8%), lysine to 1.33±0.02 (by 8.2%), tyrosine to 1.00±0.004 (by 10%) and valine to 0.88±0.01 (by 75%); alanine to 1.27±0.03 (by 30%), aspartic acid to 1.82±0.002 (by 57.1%), glutamic acid to 2.68±0.03 (by 70.9%). The reliability of the difference between the indicators in the experimental groups was from P≤0.01 to P≤0.09.
 The total amount of amino acids in the meat protein of the experimental group of animals after detoxification was increased by 10.2 %. 
The ratio of the sum of essential to non-essential amino acids was 0.79 (Table 4).
Table 3 – Amino acid composition of rabbit meat muscle tissue protein, %
	№
	Name
	experimental group #1 (n-10)
before detoxification
	experimental group #2 (n-10)
after detoxification
	Control group (n-3)

	Essential

	1
	Lysine
	1.22±0.03
	1.33±0.02
	1.15±0.01

	2.
	Leucine
	1.40±0.01
	1.42±0.01
	1.35±0.005

	3
	Isoleucine
	0.96±0.005
	1.02±0.01
	0.90±0.04

	4
	Methionine
	0.41±0.01
	0.46±0.004
	0.41±0.005

	5
	Cystine
	0.23±0.01
	0.28±0.02
	0.23±0.004

	6
	Phenylalanine
	0.66±0.07
	0.69±0.01
	0.65±0.01

	7
	Tyrosine
	0.90±0.02
	1.00±0.004
	0.88±0.04

	8
	Threonine
	0.93±0.01
	0.89±0.05
	0.89±0.05

	9
	Tryptophan
	0.84±0.03
	0.30±0.05
	0.80±0.02

	10
	Valine
	0.22±0.02
	0.88±0.01
	0.23±0.02

	
	Total
	7.77
	8.27
	7.49

	Non-essential

	1
	asparagine 
	0.78±0.01
	1.82±0.002
	0.79±0.02

	2.
	serine
	1.50±0.01
	0.77±0.02
	1.53±0.01

	3
	glutamine
	0.78±0.1
	2.68±0.03
	0.74±0.01

	4
	glycine
	2.54±0.01
	1.14±0.02
	2.65±0.02

	5
	alanine
	0.88±0.02
	1.27±0.03
	0.78±0.017

	6
	arginine
	1.09±0.05
	1.16±0.01
	1.06±0.03

	7
	histidine
	0.73±0.1
	0.79±0.01
	0.69±0.005

	8
	proline
	0.59±0.01
	0.67±0.02
	0.62±0.04

	9
	oxyproline
	0.07±0.2
	0.07±0.01
	0.07±0.002

	
	Total
	8.96
	10.37
	8.93


The limiting amino acids in the experimental groups before and after detoxification were methionine (from 55.5 to 62%), valine (from 20.85 to 69.1%), cystine (from 31.14 to 37.7%), phenylalanine (from 52.13 to 54.5%), and methionine (55.5%). As can be seen from Table 6, the amino acid score of rabbit meat increases after detoxification, thereby increasing the biological and nutritional value.
Table 4 – Amino acid indicators
	№
	Name
	Experimental group #1 (n-10)
after detoxification
	Experimental group #2 (n-10)
after detoxification

	1
	Total amount of amino acids
	16.73
	18.64

	2.
	The ratio of the amount of essential and non-essential amino acids 
	0.86
	0.79


Table 5 – Amino acid protein score of experimental rabbit meat, %
	№
	Name
	Experimental group #1 (n-10)
after detoxification
	Experimental group #2 (n-10)
after detoxification
	Control group (n-3)

	1
	Lysine 
	105.12
	114.6
	103.4

	2.
	Leucine
	94.7
	96.1
	91.4

	3
	Isoleucine
	113.7
	120.8
	112.5

	4
	Methionine
	55.5
	62.2
	54.1

	5
	Cystine
	31.14
	37.71
	32.2

	6
	Phenylalanine
	52.13
	54.50
	48.1

	7
	Tyrosine
	71.08
	78.9
	74.2

	8
	Threonine
	110.18
	105.4
	101.8

	9
	Tryptophan
	398.1
	142.1
	113.7

	10
	Valine
	20.85
	69.1
	69.1


Thus, the results showed that the detoxifying mixture – "Antitox + E-Selenium" significantly reduces the level of 1,1-dimethylhydrazine in the organs and tissues of animals and increases the nutritional value of rabbit meat.
Detoxifying mixture # 2 – "Antitox and vitamin B6"
Antitox is the preparation that has a stabilizing effect on hepatocyte membranes, improves their energy supply, normalizes protein, carbohydrate and fat metabolism, and increases the body's resistance to hypoxia. The preparation helps to optimize the transport and use of oxygen in tissues, normalize the acid-base state of the blood, stimulate the transmission of excitation in the synapses of the central nervous system, increase protein and RNA synthesis in the liver tissue, preventing the development of hepatic coma when poisoned with hepatotropic poisons.
The preparation improves the endocrine, immune and metabolic functions of the body. The preparation has no contraindications, does not affect the quality of meat and dairy products. 
Vitamin B6 (pyridoxine) (Pyridoxine Hydrochloride) belongs to the water-soluble group and is extremely important since it is used in the liver to produce an enzyme involved in the synthesis of amino acids, the main "building material" of proteins, it can spontaneously react with 1,1-dimethylhydrazine at indoor temperature to reduce its damage, and can also have a protective effect against toxic effects [18].
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Figure 6 – Detoxifying mixture # 2
Pyridoxine is essential for the normal functioning of the central and peripheral nervous system. In the body, it is phosphorylated and converted to pyridoxal-5-phosphate, and is part of enzymes (de-carboxylases and aminoperases) that perform synthesis, decarboxylation, transamination, and catabolism of amino acids that transport them through cell membranes. It is actively involved in the exchange of tryptophan, methionine, cysteine, glutamic, and other amino acids. Pyridoxine is also involved in the processes of fat, lipid and carbohydrate metabolism. It reduces capillary permeability, preventing histamine edema.
It is prescribed for the prevention of nitrogen and fat metabolism disorders, prevention of hypochromic anemia, leukopenia, increased excitability of the central nervous system, piglet edematous disease, liver and kidney diseases, skin diseases, pellagra, and radiation sickness. 
Table 6 – Concentration of 1,1-DMH in organs and tissues before and after detoxification of rabbits
	№
	Name
	Concentration of UDMH, mg/dm3

	
	
	Experimental group #1 (n-10)
before detoxification
	Experimental group #2 (n-10)
after detoxification
	Control group (n-3)

	1
	Liver
	0.28±0.08
	‹0.1
	ND

	2.
	Kidneys
	0.31±0.09
	‹0.1
	ND

	3
	Femoral muscles 
	0.36±0.11
	‹0.1
	ND

	4
	Pectoral muscles
	0.89±0.027
	‹0.1
	ND


Organoleptic and physio-chemical characteristics of meat of the experimental rabbits. It improves regeneration of the epithelium of the eye, mucous membranes of the digestive tract.
Table 7 – Physical and chemical parameters of meat of experimental rabbits
	№
	Name
	The concentration of 1,1-DMH 1 mg/dm3

	
	
	Experimental group #1 (n-10)
before detoxification
	Experimental group #2 (n-10)
after detoxification
	control group

	1
	Reaction to the peroxidase
	-
	+
	+

	2.
	pH
	6.34±1.2
	6.15±0.12
	6.1±0.04

	3
	Reaction with a 5% solution of copper sulphate
	there is turbidity of the extract
	transparent, with flakes falling out
	transparent, no changes

	4
	Detection of ammonia and ammonium salts
	intense yellow color, slight turbidity 
	Yellow color with residue
	transparent


It is prescribed for the prevention of complications in the treatment of sulphanilamide drugs and antibiotics.In experimental toxicosis, 1,1-dimethylhydrazine is found in almost all edible parts of the rabbit carcass.
Table 8 – Amino acid composition of experimental rabbit meat muscle tissue protein, %
	Name
of amino acids 
	Experimental group #1 (n-10)
before detoxification
	Experimental group #2 (n=10)
after detoxification
	Control 
group

	Essential
	

	lysine 
	1.22±0.03
	1.20±0.01
	1.15±0.01

	leucine
	1.40±0.01
	1.35±0.02
	1.35±0.005

	isoleucine
	0.96±0.005
	0.95±0.02
	0.90±0.04

	methionine
	0.41±0.01
	0.40±0.01
	0.41±0.005

	cystine
	0.23±0.01
	0.24±0.002
	0.23±0.004

	phenylalanine
	0.66±0.07
	0.61±0.03
	0.65±0.01

	tyrosine
	0.90±0.02
	0.94±0.02
	0.88±0.04

	threonine
	0.93±0.01
	0.86±0.005
	0.89±0.05

	tryptophan
	0.84±0.03
	0.24±0.01
	0.80±0.02

	valine
	0.22±0.02
	0.73±0.02
	0.23±0.02

	Total
	7.77
	7.52
	7.49

	Non-essential

	asparagine 
	0.78±0.01
	1.57±0.01
	0.79±0.02

	serine
	1.50±0.01
	0.78±0.004
	1.53±0.01

	glutamine
	0.78±0.1
	2.62±0.01
	0.74±0.01

	glycine
	2.54±0.01
	1.21±0.002
	2.65±0.02

	alanine
	0.88±0.02
	1.12±0.002
	0.78±0.017

	arginine
	1.09±0.05
	0.96±0.04
	1.06±0.03

	histidine
	0.73±0.1
	0.71±0.01
	0.69±0.005

	proline
	0.59±0.01
	0.57±0.02
	0.62±0.04

	oxyproline
	0.07±0.2
	0.07±0.03
	0.07±0.002

	Total
	8.96
	9.61
	8.93


When detecting ammonia and ammonium salts, the meat extract of the experimental groups also gave a positive reaction in all samples, and a negative reaction in the control group. 
Amino acid composition of meat. A significant increase in some essential and non-essential amino acids was found for isoleucine up to 0.96±0.01 (by 5.8%), lysine – 1.33±0.02 (by 8.2%), tyrosine – 1.00±0.004 (by 10%) and valine – 0.88±0.01 (by 75%); alanine – 1.27±0.03 (by 30%), aspartic acid – 1.82±0.002 (by 57.1%), glutamic acid – 2.68±0.03 (by 70.9%). The reliability of the difference between the indicators in the experimental groups was from P≤0.01 to P≤0.09. The data indicate an increase in the total number of amino acids in the samples of the experimental group by 2.2% compared to the control group. After applying the detoxifying mixture, an increase in the total amount of amino acids by 0.19% was noted. The ratio of the sum of non-essential and essential amino acids in experimental group #2 after detoxification was 0.78.
Table 9 – Amino acid indicators
	№
	Experimental groups
	The ratio of the amount of essential and non-essential amino acids 
	Total amount of amino acids

	1
	Control  
	0.83
	16.42

	2.
	Experimental group #1 – before detoxification
	0.86
	16.73

	3
	Experimental group #2 – after detoxification
	0.78
	17.13


In the control group they were valine (21.80%), cystine (31.14%), phenylalanine (51.3%), methionine (55.5%), and isoleucine (60.8%). In the experimental group, before detoxification of animals, the limiting amino acids were valine (20.85%), cystine (31.14%), phenylalanine (52.13%), methionine (55.5%), tyrosine (71.08%); after the use of DM #2, cystine (32.2%), phenylalanine (48.1%), methionine (54.1%), valine (69.1%) and tyrosine (74.2%). 
The composition of individual amino acids before detoxification of meat protein significantly exceeded respective indicators of the control group in the amount of two non-essential and two essential amino acids: alanine – 0.34; glutamine – by 1.88 (P≤0.01); valine – by 0.22% (P≤0.05).
As can be seen from Table 10, the limiting amino acids of the protein after detoxification were: methionine, cystine and tyrosine.
Table 10 – The amino acid protein score of experimental rabbit meat, %
	
	Name
	Experimental group #1 (n-10)
before detoxification
	Experimental group #2 (n=10)
after detoxification
	Control 
group

	1
	lysine 
	105.12
	99.09
	103.4

	2.
	leucine
	94.7
	91.4
	91.4

	3
	isoleucine
	113.7
	60.8
	112.5

	4
	methionine
	55.5
	55.5
	54.1

	5
	cystine
	31.14
	31.14
	32.2

	6
	phenylalanine
	52.13
	51.3
	48.1

	7
	tyrosine
	71.08
	69.5
	74.2

	8
	threonine
	110.18
	105.4
	101.8

	9
	tryptophan
	398.1
	379.1
	113.7

	10
	valine
	20.85
	21.80
	69.1


Detoxification of contaminated cow's milk. Testing of a detoxifying mixture (Antitox + E-Selenium). When analyzing the concentration of 1,1-dimethylhydrazine in the milk of experimental cows, we found that after the application of detoxifying mixture #1, the toxin was not detected in milk samples (Table 11).
During the entire chronic exposure to 1,1-dimethylhydrazine, its concentration varied from 0.24±0.07 to 0.86±0.26 mg/dm3, i.e., as previously noted, there was an abrupt accumulation [21].
After applying detoxifying mixture #1 on the first and third days of the experiment, its concentration in milk was ‹0.1 mg/dm3. Starting from the 7th day of the experiment, the toxin was not detected.
When studying organoleptic parameters, it was found that before detoxification, the consistency of milk was liquid, flaky, and the smell was specific with an ammonia tint. After applying detoxifying mixture #1 to the animals, the organoleptic parameters (consistency, smell, color) were within the normal range.
Table 11 – Concentration of 1,1-DMH in milk, mg/dm3
	№
	Experimental group №1 (n=5), 
before detoxification
days of the experiment
	Experimental group №1 (n=5 after detoxification)
days of the experiment /1,1-DMH - 0.1 mg/dm3
	Control group – (n=3)

	1
	1
	0.62±0.19
	day 1 
	‹0.1
	-

	2.
	3
	0.86±0.26
	day 3  
	‹0.1
	-

	3
	7
	0.41±0.12
	day 7 
	ND
	-

	4
	15
	0.24±0.07
	day 8
	ND
	-

	5
	20
	0.73±0.21
	day 10
	ND
	-

	6
	25
	‹0.1
	
	
	-

	7
	30
	‹0.1
	
	
	-


Table 12 – Organoleptic parameters of milk
	№
	Name
	UDMH dose 0.1 mg/kg (30 days)/ DM (7 days)

	
	
	Experimental group #1 (n=5),
before detoxification
	Experimental group #2 (n=5)
after detoxification

	
	
	experimental
	control 
	experimental
	control 

	1
	Consistency
	heterogeneous fluid with flakes
	watery
	homogeneous, without sediment and flakes
	watery

	2.
	Taste and smell
	ammonium
	clean
	specific
	clean

	3
	Color
	white
	light cream
	cream
	light cream


According to physical and chemical indicators, as can be seen from Table 13, significant changes were found in the experimental group before and after the experiment in fat content, lactose, protein, and a slight increase in density. Fat content – by 37%, density by 8%, lactose by 27%.
The limiting amino acids in the control group were valine (21.80%), cystine (31.14%), phenylalanine (51.3%), methionine (55.5%), and isoleucine (60.8%). In the experimental groups before the detoxification of animals, the limiting amino acids were valine (20.85%), cystine (31.14%), phenylalanine (52.13%), methionine (55.5%), tyrosine (71.08%). 
After the application of DM #1, the limiting amino acids were cystine (37.71%), phenylalanine (54.50%), methionine (62.2%), valine (69.1%), and tyrosine (78.9%).
Testing of the detoxifying mixture (Antitox + Vitamin B6). 
The concentration of 1,1-dimethylhydrazine in the milk of the experimental group on the first day of the first week was 0.62 mg/dm3, on the 3rd day of the experiment – 0.86 mg/dm3, which significantly exceeds the permissible concentration of 1,1-dimethylhydrazine, on the first day of the 4th week – 0.73 mg/dm3, on the 7th day – ‹0.1 mg/dm3. 
Table 13 – Physical and chemical parameters of cow's milk
	№
	Name
	Norm
	The concentration of 1,1-DMH 0,1 mg/dm3

	
	
	
	Experimental group #1 (n=5),
before detoxification
	Experimental group #2 (n=5) after detoxification

	
	
	
	experimental
	control 
	experimental
	control 

	1
	Fat content, %
	3.2
	2.74±0.30
	3.2±0.05
	3.11±0.64
	3.3±0.05

	2.
	Density, A
	27–33
	29.06±1.48
	31.7±0.02
	29.9±0.16
	30.4±0.01

	3
	MSNF, %
	8–10
	6.44±0.24
	8.55±0.02
	6.64±0.84
	7.45±0.01

	4
	Protein, %
	3.3
	3.11±0.07
	3.20±0.04
	3.08±0.03
	3.16±0.02

	5
	Lactose
	4.7
	4.41±0.04
	4.7±0.02

	4.68±0.03 
	4.6±0.02


After applying detoxifying mixture #2 to animals, the content of 1,1-dimethylhydrazine also significantly decreased to the maximum permissible range of ‹0.1 mg/dm3, and on the last day it was not detected.
According to the results of organoleptic indicators, the consistency, taste and smell of milk in all samples of the experimental groups also changed throughout the experiment. In the experimental group, after detoxification with detoxifying mixture #2, the consistency of all milk samples was homogeneous, without sediment and flakes. Taste and smell were from acid-acetone to specific.
As can be seen from Table 19, significant changes were found in the experimental group before and after the experiment. After detoxification of the experimental group, milk samples showed an increase in some quality indicators: fat content from 2.74±0.30 to 3.0±0.32, MSNF from 6.44±0.24 to 7.26±0.51%, and a slight decrease in lactose 4.68±0.15 to 3.87±0.44.
Table 14 – Amino acid composition of milk of experimental animals (cows), in mg/100 g
	№
	Amino acid composition, mg/100 g
	in norm
	Experimental group (n=5),
	control group

	
	
	
	before detoxification
	After detoxification
	

	Essential 

	1
	Valine
	191
	184±0.09
	185±1.01
	182.1±1.05

	2.
	Isoleucine
	189
	181±1.08
	181±1.02
	178.6±1.06

	3
	Leucine
	283
	271.1±1.05
	278±0.9
	266.3±0.79

	4
	Lysine
	261
	256±0.89
	257±1.12
	248±0.83

	5
	Methionine
	83
	81.2±0.8
	81.05±0.4
	77.1±0.7

	6
	Threonine
	153
	148±0.11
	150±0.1
	147.5±0.11

	7
	Tryptophan
	50
	43±0.80
	46±0.8
	40.6±0.74

	8
	Phenylalanine
	175
	165±1.04
	167.3±1.1
	164±1.04

	
	Total
	1,385
	1,329.3
	1,345.35
	1,304.2

	Non-essential 

	1
	Alanine
	98
	93.2±0.74
	93.9±0.4
	89.3±0.74

	2.
	Arginine
	122
	114.1±0.67
	115.3±0.6
	112.6±0.98

	3
	Aspartic
acid
	219
	213.5±0.96
	210.2±0.8
	208.5±0.94

	4
	Histidine
	90
	82.1±1.25
	83.2±1.02
	81.5±1.25

	5
	Glycine
	47
	43.2±0.74
	43.85±0.71
	37.6±0.94

	6
	Glutamic 
acid
	509
	501.5±0.95
	503±0.88
	496.5±0.94

	7
	Proline
	278
	273.3±0.99
	274.1±0.6
	269.5±0.98

	8
	Tyrosine
	184
	179.5±1.2
	180.8±1.2
	172.6±1.1

	9
	Cystine
	26
	21.5±0.79
	22.1±0.15
	19.1±0.78

	10
	Serine
	186
	181.3±1.1
	182.03±1.1
	176.1±0.97

	
	Total
	1,759
	1,703.2
	1,708.48
	1,457.65


Table 15 – Amino acid indicators
	№
	Experimental groups
	The ratio of the amount of essential and non-essential amino acids 
	Total amount of amino acids

	1
	Control  
	0.83
	16.42

	2.
	Experimental groups – before detoxification
	0.86
	16.73

	3
	Detoxifying mixture - after detoxification
	0.78
	18.64


Table 16 – Amino acid score of milk from the experimental cows, %
	№
	Amino acids
	 (M±m)
	Control group

	
	
	Experimental group #1 (n=5), before detoxification
	Experimental group #2 (n=5),
after detoxification
	

	1
	lysine 
	105.12
	114.6
	99.09

	2.
	leucine
	94.7
	96.1
	91.4

	3
	isoleucine
	113.7
	120.8
	60.8

	4
	methionine
	55.5
	62.2
	55.5

	5
	cystine
	31.14
	37.71
	31.14

	6
	phenylalanine
	52.13
	54.50
	51.3

	7
	tyrosine
	71.08
	78.9
	69.5

	8
	threonine
	110.18
	105.4
	105.4

	9
	tryptophan
	398.1
	142.1
	379.1

	10
	valine
	20.85
	69.1
	21.80


The amino acid composition of milk, according to Table 20, shows an increase in amino acids after the use of detoxifying mixture #2. 

Essential amino acids: valine 188±1.04 mg/100g (by 2.12%), isoleucine 185±1.02 mg/100g (by 2.12%), leucine 279±0.9 mg/100g (by 2.8%), lysine 261±1.72 mg/100g (by 1.91%), tryptophan 46.8±1.4 mg/100g (by 8.11%). Non-essential: alanine 95.1±0.52 mg/100g (by 1.99%), arginine 118.1±0.44 mg/100g (by 3.38%). histidine 85.9±1.03 mg/100g (by 4.42%), cystine 23.8±0.56 mg/100g (by 9.66% increase).
	№
	Experimental group (n=5), before detoxification
days of the experiment /1,1-DMH - 0.1 mg/dm3
	after detoxification
days of the experiment /1,1-DMH - 0.1 mg/dm3
	Control group – (n=3)

	1
	1
	0.62±0.19
	day 1 
	‹0.1
	-

	2.
	3
	0.86±0.26
	day 3 
	‹0.1
	-

	3
	7
	0.41±0.12
	day 7 
	ND
	-

	4
	15
	0.24±0.07
	day 8
	
	-

	5
	20
	0.73±0.21
	day 10
	
	-

	6
	25
	‹0.1
	
	
	-

	7
	30
	‹0.1
	
	
	-


Table 17 – Concentration of 1,1-DMH in milk 
Table 18 – Organoleptic parameters of milk of the experimental groups 
	№
	Name
	UDMH dose 0.1 mg/kg (30 days) / DM (7 days)

	
	
	Experimental group #1 (n=5),
before detoxification
	Experimental group #2 (n=5)
after detoxification

	
	
	experimental
	control 
	experimental
	control 

	1
	Consistency
	heterogeneous fluid with flakes
	watery
	homogeneous, without sediment and flakes
	watery

	2.
	Taste and smell
	ammonium
	clean
	specific
	clean

	3
	Color
	white
	light cream
	light cream
	light cream


Table 19 – Physical and chemical parameters of cow's milk before and after the experiment
	№
	Name
	Norm
	The concentration of 1,1-DMH 0,1 mg/dm3

	
	
	
	Experimental group #1 (n=5),
before detoxification
	Experimental group #2 (n=5) after detoxification

	
	
	
	experimental
	control 
	experimental
	control 

	1
	Fat content, %
	3.2
	2.74±0.30
	3.2±0.05
	3.0±0.32 
	3.3±0.05

	2.
	Density, A
	27–33
	29.06±1.48
	31.7±0.02
	25.88±1.71
	30.4±0.01

	3
	MSNF, %
	8–10
	6.44±0.24
	8.55±0.02
	7.26±0.51
	7.45±0.01

	4
	Protein, %
	3.3
	3.11±0.07
	3.20±0.04
	2.61±2.17
	3.16±0.02

	5
	Lactose
	4.7
	4.68±0.15
	4.7±0.02

	3.87±0.44
	4.6±0.02


The limiting amino acids in the control group were valine (21.80%), cystine (31.14%), phenylalanine (51.3%), methionine (55.5%), and isoleucine (60.8%). 
In the experimental group, before detoxification of animals, the limiting amino acids were valine (20.85%), cystine (31.14%), phenylalanine (52.13%), methionine (55.5%), tyrosine (71.08%); after the use of DM #2, the following amino acids are limiting: cystine (32.2%), phenylalanine (48.1%), methionine (54.1%), valine (69.1%) and tyrosine (74.2%).
Table 20 – Amino acid indicators
	№
	Experimental groups
	The ratio of the amount of essential and non-essential amino acids 
	Total amount of amino acids

	1
	Control  
	0.83
	16.42

	2.
	Experimental groups – before detoxification
	0.86
	16.73

	3
	Detoxifying mixture – after detoxification
	0.78
	17.13


In the experimental group, before detoxification of animals, the limiting amino acids were valine (20.85%), cystine (31.14%), phenylalanine (52.13%), methionine (55.5%), tyrosine (71.08%); after the use of DM #2, the following amino acids are limiting: cystine (32.2%), phenylalanine (48.1%), methionine (54.1%), valine (69.1%) and tyrosine (74.2%).

Table 19 – Amino acid composition of milk of experimental animals (cows), in mg/100 g
	№
	Amino acid composition, mg/100 g
	in norm
	Experimental group (n=5),
	control group

	
	
	
	before detoxification
	after detoxification
	

	Essential 

	1
	Valine
	191
	184±0.09
	188±1.04
	182.1±1.05

	2.
	Isoleucine
	189
	181±1.08
	185±1.02
	178.6±1.06

	3
	Leucine
	283
	271.1±1.05
	279±0.9
	266.3±0.79

	4
	Lysine
	261
	256±0.89
	261±1.72
	248±0.83

	5
	Methionine
	83
	81.2±0.8
	82.4±0.7
	77.1±0.7

	6
	Threonine
	153
	148±0.11
	153±0.07
	147.5±0.11

	7
	Tryptophan
	50
	43±0.80
	46.8±1.4
	40.6±0.74

	8
	Phenylalanine
	175
	165±1.04
	166.2±1.01
	164±1.04

	
	Total
	1,385
	1,329.3
	1,361.4
	1,304.2

	Non-essential 

	1
	Alanine
	98
	93.2±0.74
	95.1±0.52
	89.3±0.74

	2.
	Arginine
	122
	114.1±0.67
	118.1±0.44
	112.6±0.98

	3
	Aspartic
acid
	219
	213.5±0.96
	215.1±0.88
	208.5±0.94

	4
	Histidine
	90
	82.1±1.25
	85.9±1.03
	81.5±1.25

	5
	Glycine
	47
	43.2±0.74
	43.7±0.77
	37.6±0.94

	6
	Glutamic 
acid
	509
	501.5±0.95
	503.2±0.86
	496.5±0.94

	7
	Proline
	278
	273.3±0.99
	274.9±0.2
	269.5±0.98

	8
	Tyrosine
	184
	179.5±1.2
	180.1±1.3
	172.6±1.1

	9
	Cystine
	26
	21.5±0.79
	23.8±0.56
	19.1±0.78

	10
	Serine
	186
	181.3±1.1
	181.8±1.04
	176.1±0.97

	
	Total
	1,759
	1,703.2
	1,721.7
	1,457.65


Table 22 – Amino acid score of milk of the experimental cows, %
	№
	Amino acids
	Experimental group (n=5), (M±m)
	Control group

	
	
	before detoxification
	after detoxification
	

	1
	lysine 
	105.12
	103.4
	99.09

	2.
	leucine
	94.7
	91.4
	91.4

	3
	isoleucine
	113.7
	112.5
	60.8

	4
	methionine
	55.5
	54.1
	55.5

	5
	cystine
	31.14
	32.2
	31.14

	6
	phenylalanine
	52.13
	48.1
	51.3

	7
	tyrosine
	71.08
	74.2
	69.5

	8
	threonine
	110.18
	101.8
	105.4

	9
	tryptophan
	398.1
	113.7
	379.1

	10
	valine
	20.85
	69.1
	21.80


4. Development of a scientifically based veterinary and sanitary assessment of environmental objects (water, vegetation, animal products) with recommendations for practical use.
Based on the findings of the monitoring studies, we recommend:
1. According to the zoning maps of the territories adjacent to the areas of falling #15, it is necessary to install warning fences in the zones established by us.
2. To install special plates indicating prohibitory signs for the grazing of animals and haying in the areas of the "Proton-M" rocket carrier falling a week before the flight of the rocket-carrier.
3. To regularly carry out awareness-raising activities and preventive measures among the population living in the areas of the "Proton-M" rocket carrier falling.
4. Medical workers should pay special attention to diseases and categories of people during the launch of the rocket carrier:  "18-year-old adults and older", children with respiratory diseases; diseases of the blood, hematopoietic organs; diseases of the eyes and digestive organs; diseases of the urinary and endocrine systems of adults; eating and metabolic disorders; respiratory diseases; in all age categories of people, mental and behavioral disorders.
5. The veterinary service of this region should pay special attention to the condition of animals during the launch of the rocket carrier. Analysis of the incidence of animal diseases in the above farms showed that the most frequently diagnosed disease was bovine brucellosis. From the non-infectious cycle, the most frequently recorded animal diseases were tympania, purulent endometritis, dyspepsia, rhinitis, actinomycosis, laryngitis, stomatitis, and anemia. 
Based on the findings of the research on veterinary and sanitary assessment of environmental objects (water, vegetation, animal products), we recommend for practical use:
1. To use carbamide peroxide for water detoxification at the concentration of 427 or 214 mg/L.
To detoxify contaminated areas of vegetation by direct fire or burn mown and harvested vegetation.
2. Slaughter of animals from the adjacent territories after the launch of the "Proton-M" rocket carrier should be carried out only after three days (72 hours). 
3. After the launch of the "Proton-M" rocket carrier, to allow the use of cow's milk from the adjacent territories only after 48 hours.
4. For therapeutic and preventive purposes, to use the following detoxifying mixtures developed by us for animals from the farms adjacent to the areas of the "Proton-M" rocket carrier falling: DM#1(Antitox + E-Selenium) and DM#2 (Antitox +vitamin B6).
5. Method of application of detoxifying mixture #1: Antitox – (30 ml (3-5ml/unit), i.m.) + E-Selenium – 6 ml*50 kg (0.04 ml/kg), once every 7-10 days.
6. Method of application of detoxifying mixture #2: Antitox – (30 ml, in.m. (3-5mg/head), 7-10 days) + Vitamin B6 - 0.2-0.6 g once, 7-10 days.
7. To raise the issue of including the residual amount of 1,1-dimethylhydrazine in meat and milk in the Trial Register for its detection in the analytical laboratory "Garysh-Ecology" in Zhezkazgan city.
8. Medical and veterinary services should take into account that animal products from the farms adjacent to the falling areas have low indicators of nutritional value. 
5. Synthesis and evaluation of results
The "Proton-M" heavy-class rocket carrier has been in operation since 1965, and the ultra-toxic component 1,1-dimethylhydrazine – heptyl, which has the 1st hazard class, continues to be used as rocket fuel [1].
The falling areas (FA) of the first stages of the "Proton-M" rocket carrier are located on the territory of Central Kazakhstan. FA15 falling area — the total area is FA (zone) #15 – 40.1 thousand hectares, including pastures (39.6 thousand hectares) and other land – 5 thousand hectares. FA25 (falling area) — the total area is FA (zone) #25 – 33.1 thousand ha, including pastures (130.7 thousand ha) and other land (2.4 ha). We found earlier that the areas of the "Proton-M" rocket carrier falling do not have special fences and markings. The population from the adjacent territories are not aware of the purpose of the above-mentioned territories, which is a hidden danger during agricultural activities. In the territories of the falling areas, cases of grazing and driving of livestock, regular hay-making, and amateur fishing were recorded [2]. 
As we found out from the infectious cycle, only brucellosis was registered in veterinary reports. Brucellosis infection is widely registered among large and small cattle in individual farms in all regions of the Republic of Kazakhstan, which contributes to maintaining a high risk of spread and penetration of this disease into safe territories, posing a threat to public health. From the non-infectious cycle, the most frequently recorded animal diseases were tympania, purulent endometritis, dyspepsia, rhinitis, actinomycosis, laryngitis, stomatitis, and anemia. We would also like to note the inadequacy of veterinary reporting on diseases in Ulytau district.
According to the monitoring studies of human diseases in the regions adjacent to the areas of the "Proton-M" rocket carrier falling, we have established the following: the category that is most susceptible to the disease is "18-year-old adults and older", which is 52 %; among children, the first place is occupied by diseases of the respiratory system; second – diseases of the blood and blood-forming organs; thirdly, the diseases of the eye and adnexa and diseases of the digestive system. Among the adult population, the first place is occupied by diseases of the urinary system; the second – endocrine diseases, eating and metabolism disorders; the third – diseases of the respiratory system. Mental and behavioral disorders are common in all age groups. For example, when studying the impact of the "Proton-M" rocket carrier emergency falling that occurred in 2007 on public health, it was noted that more than half of the respondents observed a deterioration in their health after the rocket carrier launch: 50.0±5.6% of male city dwellers, 68.7±5.7% of male villagers, 64.4±3.2% of female city dwellers and 73.9±6.5% of female villagers [3].
The disease incidence among the population living in the territory adjacent to the falling areas, in our opinion, indicates that they are constantly affected by some toxic factors. The analysis of this incidence is complicated by the fact that the clinical manifestations of poisoning with heptyl and its derivatives are non-specific. "The clinical evidence of hydrazine poisoning depends on the route of its entry into the body, the dose and duration of exposure. It is so polymorphic (from mild nausea and dizziness to severe bronchospasms, neurotoxicosis and liver damage) and so non-specific that it is difficult to prove what exactly caused the observed phenomena. 
A verified diagnosis is possible only if the blood contains hydrazine or its degradation products." Some researchers have repeatedly raised the issue of the Altai phenomenon — "yellow children", whose birth is associated with the toxic effects of heptyl on pregnant women who developed anemia. It is known that the liver of a newborn child begins the natural process of hemoglobin breakdown in the foci of embryonic hematopoiesis. It increases due to the migration of macrophages from the bone marrow to the liver. As a result, bilirubin appears in the bile — a product of the breakdown of hemoglobin. Among children with pathological jaundice, it appears in quantities much higher than normal. In a healthy child, the liver naturally removes bilirubin, which enters the gastrointestinal tract, where it is partially absorbed into the blood. 
In the case of pathological jaundice, the biliary function of the liver is impaired. Bilirubin enters the bloodstream directly and is then deposited in the subcutaneous adipose tissue, turning the skin a bright yellow color. In severe cases, bilirubin is deposited in the brain centers, destroying brain cells. Currently, the molecular mechanisms of hyperbilirubinemia development under the influence of heptyl are disclosed [5]. 
The main problems related not only to environmental pollution with heptyl and its derivatives, but also to their impact on human health, remain unresolved.
When studying the effect of the "Proton-M" rocket carrier launches on environmental objects (water, vegetation), the only changes in the organoleptic parameters of drinking water samples from the cities of Zhezkazgan and Satpayev were found in terms of turbidity (2.8±0.02 mg/dm³). Increased turbidity of tap water is often associated with mechanical separation of corrosion products of pipelines and biofilms that develop in the central water supply system. 
Of the three types of water studied (drinking, lake and river water), changes in organoleptic parameters are present in drinking water, so most residents of these cities use water from open sources for drinking purposes.
Due to fires that occur as a result of the falling of the rocket carrier separating parts, the vegetation structure deteriorates, and burned-out perennial pasture plants recover slowly. Wintering grounds of the risk zone "Togyzbay", "Zharyk", "Almenbet", "Zhanadil" are the closest to the falling areas #15 and 25.  The findings of the studies on the impact of the "Proton-M" rocket carrier launches on plants and feed indicated the scarcity of various grasses, lack of juiciness and excessive dustiness, fragility, and some structural changes in the root system. 
 In all water and vegetation samples, 1,1-DMH was not detected. It is noted that in a hot climate in the areas of falling 1,1-dimethylhydrazine is unstable, quickly decomposes into secondary products, so heptyl was not detected, but the products of its transformation according to the cited data number more than 50 compounds. It is important to note that in the early studies of the residual amount of toxin in muscle tissue in experimental 1,1-DMH toxicosis of laboratory animals, we found peaks of an unknown chemical element, which we assume are transformation products [5].
Assessment of the food safety of cow milk from the territories adjacent to the areas of the "Proton-M" falling is an unexplored and urgent problem since our monitoring studies show that there is an intense agricultural activity. Analysis of the launch schedule of the rocket carrier since 1950 shows that according to the frequency a large load, 425 launches (36 of which are emergency, 20 – partial), falls on 1980.
Assessing the quality and safety of livestock products from the adjacent territories is an urgent problem, because there is an intense agricultural activity. Our research within 2013-2019 shows the low nutritional value of livestock products from the wintering grounds of the risk zones: "Togyzbay", "Zharyk", "Almenbet", "Zhanadil".
When studying the impact of the "Proton-M" rocket carrier launches on the food safety of animal products obtained from the animals grazed on the territory adjacent to the falling areas, it was shown that the quality of cow milk and meat from the wintering grounds of the risk zone: "Togyzbay", "Zharyk", "Almenbet", "Zhanadil" was reduced. These findings indicate that animals have hidden processes that cause complex biochemical changes in the animal body. We have not found such studies in the available references. Apparently, the above-mentioned changes are correlated with the accumulation of a residual amount of 1,1-dimethylhydrazine in soil, water, and plants [7].
Numerous expedition and experimental scientific studies of such scientists as Shatrov Ya.T., Chekalin S.V., Kondratiyev A.D., Vorozheikin A.P., Adushkin V.V., S.I. Kozlov, A.V. Petrova illustrated that rocket and space technology, both in normal operation and in emergency situations, has an impact on all environmental objects – soil, water, atmospheric air, flora, and fauna.
These studies confirm the potential danger and pose a threat to the transfer of rocket fuel components along the "water–plant–animal – human" food chain. 
Thus, based on the above, it follows that in the case of a regular and emergency falling of a rocket carrier, it is necessary to carry out prevention by using various methods of detoxification of environmental objects. 
Carbamide peroxide is used as a cleaner for petroleum products in the soil. In the spring, carbamide peroxide is added to the cleared soil, if necessary pre-plowed, and cultivation is carried out with harrowing to a depth of 25-30 cm, after which it is watered to bring the soil humidity to at least 60% of the maximum soil moisture capacity. The use of the proposed method provides almost complete cleaning of contaminated soil from petroleum products, improving its structure and restoring fertility. In combination with other components, it is used to detoxify surfaces from bacterial media and highly toxic chemicals on various structures, equipment, as well as soil during the emergency response and recovery [7].
It is used in the field of sanitary hygiene and cosmetics. It is included in polydecontaminating and disinfectant formulations of oxidative-nucleophilic effect, which is effective at decontamination of surfaces contaminated with toxic substances, hazardous chemical substances and biological means. It is used as a means for disinfection and antimicrobial effect, as well as an integral part of the emulsion formulation for surface disinfection and can be used in the elimination of the consequences of emergency situations, man-made accidents or terrorist acts with the use of toxic substances and biological pathogenic agents [8]. 
Based on the above material, we used carbamide peroxide as one of the methods for detoxification of 1,1-dimethylhydrazine spillages on environmental objects [9-11]. It is experimentally proven that carbamide peroxide can neutralize 1,1-dimethylhydrazine in water and is effective for detoxification in real field conditions.
Based on the cited data [12,13] and considering it as the most economical and environmentally friendly method for detoxification of vegetation in the spillages of 1,1 dimethylhydrazine, taking into account large agricultural areas in the Ulytau district, we tested the "burning method". 
In case of accidental contamination of the soil surface to a depth of one or more meters, detoxification is performed by treating the soil with solutions of oxidizing agents. At the same time, vegetation located on the area of soil contamination is detoxified. After a year or two, vegetation contamination is detected around the site of the spillage and detoxification of the soil cover, with an area several times larger than the area of primary soil contamination. Analyses of soil samples taken from these sites for the presence of UDMH and its transformation products show negative results. In our opinion, it is impractical to develop a separate technology for detoxifying vegetation pollution in these areas.
 As the most suitable detoxifying mixture for animals, we tested "Antitox + E-Selenium" (Detoxifying mixture #1 "Antitox + E-Selenium"). Antitox – "Antitoxum" contains in 1 ml: sodium thiosulfate – 0.2 g, sodium glutamate – 0.022 g, chlorocresol – 0.001 g, sodium bisulfite – 0.0005 g; the preparation is designed to detoxify the body by binding toxic products to form non-toxic sulfites, as well as to remove toxic substances from the body of animals, recommended for application in animal poisoning of any etiology: nitrates, nitrites, arsenic, mercury, lead, prussic acid, iodine and bromine salts, in the treatment of inflammation, metabolic disorders, and related diseases. The preparation has a stabilizing effect on hepatocyte membranes, improves their energy supply, normalizes protein, carbohydrate and fat metabolism, and increases the body's resistance to hypoxia. The preparation helps to optimize the transport and use of oxygen in tissues, normalize the acid-base state of the blood, stimulate the transmission of excitation in the synapses of the central nervous system, increase protein and RNA synthesis in the liver tissue, preventing the development of hepatic coma when poisoned with hepatotropic poisons [14]. E-selenium makes up for the lack of vitamin E and selenium in the body of animals. Vitamin E regulates the oxidation-reduction process and affects carbohydrate-fat metabolism, enhances the action of vitamins A and D3, and affects the state of immunity and overall body resistance [15].
The biological role of selenium is related to its antioxidant properties. It helps to remove toxic substances from the body, increase the immunity of animals. The application of the preparation in the body leads to a rapid increase in the content of vitamin E and selenium in the body of animals, normalization of metabolic processes [16].
Antioxidant effect due to the stabilization of oxidized phospholipids in cell membranes and other highly oxidized substances, such as vitamin A, caratinoids and their intermediate stages. Regarding protection against oxidation of cell membranes, there is a close relationship between vitamin E and selenium. While the vitamin is active in cell membranes, the action of selenium is based on the decomposition of peroxides by glutathione peroxidase in the soluble parts of the cell. For sufficient formation of selenium-containing glutathione peroxidase, a selenium content of 0.2-0.3 mg/kg of feed dry matter is required [17].
 The second detoxifying mixture #2: "Antitox + Vitamin B6"was tested because Vitamin B6 (pyridoxine) (Pyridoxine Hydrochloride) belongs to the water-soluble group and is extremely important since it is used in the liver to produce an enzyme involved in the synthesis of amino acids, the main "building material" of proteins, it can spontaneously react with 1,1-dimethylhydrazine at indoor temperature to reduce its damage, and can also have a protective effect against toxic effects [18]. Pyridoxine is essential for the normal functioning of the central and peripheral nervous system. In the body, it is phosphorylated and converted to pyridoxal-5-phosphate, and is part of enzymes (de-carboxylases and aminoperases) that perform synthesis, decarboxylation, transamination, and catabolism of amino acids that transport them through cell membranes. It is actively involved in the exchange of tryptophan, methionine, cysteine, glutamic, and other amino acids. Pyridoxine is also involved in the processes of fat, lipid and carbohydrate metabolism. Testing of both detoxifying mixtures gave positive results on all indicators of quality and safety of products, apparently this effect was caused by the correctly selected composition of detoxifiers.  This is highly correlated with the cited data on the properties of antitox, E-selenium and vitamin B6.
Based on the results obtained for 2018-2020, we published all planned scientific articles. Outside of the calendar plan, a patent was obtained for a utility model "Using a mixture of Antitox and E-Selenium as a detoxifying agent for removing 1,1-dimethylhydrazine from the body of cows" and another application was filed for a utility model 2020/0796.2 from 28.08.2020 (Appendix G). In order to implement the results obtained, recommendations were issued under the title "Recommendations for practice on veterinary and sanitary assessment of environmental objects (water, vegetation, animal products)" with the receipt of implementation certificates.
CONCLUSION 
1 As a result of the monitoring studies of human diseases in the regions adjacent to the areas of the "Proton-M" rocket carrier falling, we found:
– the most susceptible category of people is "18-year-old adults and older", which is 52%;
– among children, the first place is occupied by diseases of the respiratory system; the second – diseases of the blood, hematopoietic organs; the third – diseases of the eyes and adnexal apparatus and diseases of the digestive system;
 - among the adult population, the first place is occupied by the ​diseases of the urinary system; the second – endocrine diseases, eating and metabolism disorders; the third – diseases of the respiratory system.
- mental and behavioral disorders are common in all age groups.
2. As a result of the monitoring studies of animal diseases in the regions adjacent to the areas of the "Proton-M" rocket carrier falling, we found:
– the total number of animals was 74,494 thousand units, including: risk zone – 534; comparative zone – 16,202; populated settlements of the comparative zone – 57,758;
– inadequacy of veterinary reporting on diseases in Ulytau district;
- from the infectious cycle, only brucellosis was registered in veterinary reports.
- from the non-infectious cycle, the most frequently recorded animal diseases were tympania, purulent endometritis, dyspepsia, rhinitis, actinomycosis, laryngitis, stomatitis, and anemia.
3. When studying the effect of the "Proton-M" rocket carrier launches on environmental objects (water, vegetation), the following was found:
– changes in organoleptic parameters of drinking water samples from Zhezkazagan, Satpayev, judging by turbidity (2.8±0.02 mg/dm³);
– the residual amount of 1,1-dimethylhydrazine was not detected; it should be noted that there are more than 50 products of its transformation.
4. The findings of the studies on the impact of the "Proton-M" rocket carrier launches on plants and feed indicated the scarcity of various grasses, lack of juiciness and excessive dustiness, fragility, and some structural changes in the root system.
5. Animal products (milk, meat) from the wintering grounds of the risk zone showed significant changes in organoleptic parameters – color, smell, and physicochemical parameters – fat content, dry matter, pH, lactose, and VFA, in comparison to other zones.
6. The nutritional value of milk of cows from the wintering grounds in the risk zone was reduced compared to other zones in the following:
– the content of amino acids (from 3.8 to 27%, the sum of amino acids – by 6.3%, the ratio of the sum of essential to non-essential amino acids – 0.76, the amino acid score was minimal for methionine – 68%; phenylalanine – 85.4%)
– the amount of vitamin composition (vitamin B1– by 46.25%, vitamin B2 – by 38.3%; vitamin B6 – by 48.4%, vitamin B12 – by 52.8%);
– the number of macro-and micro-elements (magnesium by 17.8%; sodium by 20%; iron by 38.5%);
– the amount of saturated fatty acids (myristic acid – by 44%, stearic – 69%; palmitic – 45%). The content of other fatty acids was also relatively low and was observed in the range from 5.6 to 42%.
7. The nutritional value of meat of animals from the wintering grounds in the risk zone was reduced in the following:
– the composition of amino acids (from 3.7% to 22.1%, the sum of amino acids – 10.7%, the ratio of the sum of essential to non-essential amino acids – 0.62, the amino acid score was minimal for valine – 85.5%; isoleucine – 90.1%; leucine – 95.5%; methionine - 6.5%; threonine – 92.25%, tryptophan – 90.7%, phenylalanine – 39.6%. 
– the amount of vitamin composition (vitamin B1 – 33 %, vitamin B12 – 45%), vitamin B6 – 52 %, vitamin B2 – 37%);
– the number of macro-and micro-elements (magnesium by 17%; sodium by 35%; iron by 37.4%); 
 – concentrations of saturated fatty acids (stearic – 6.9 %, palmitic – 4.7 %, myristic – 38.1%, polyunsaturated acids: linoleic 12.5%, linolenic 28.6%);
8. Samples of rabbit meat with experimental 1,1-dimethylhydrazine toxicosis showed significant changes in organoleptic parameters – taste, smell and consistency, and physical and chemical parameters – fat content, dry matter, pH, lactose, and VFA 
9. The nutritional value of rabbit meat with experimental 1,1-dimethylhydrazine toxicosis was reduced in the following:
– the composition of amino acids (from 1.2 to 9.1%, the sum of amino acids – by 7%, the ratio of the sum of essential to non-essential amino acids – 0.78, the amino acid score was minimal for methionine – 65.1%; phenylalanine – 85.3%)
 – the amount of vitamin composition (vitamin B2 by 11.2, vitamin B1 by 20.9%, vitamin B12 by 34.6 %, vitamin C by 40.3 %, vitamin B6 by 60.5%;);
 – the number of macro- and micro-elements (zinc by 17.4%; potassium by 20.6%, manganese by 30.8%; magnesium by 40.8%; phosphorus by 44.8%; calcium by 45.7%; iron by 73.5%; molybdenum by 74.5%, sodium by 78.1%;)
 – the amount of saturated fatty acids (palmitic – 17.1%), myristic – 21.5%, stearic – 25.6%; polyunsaturated acids (linoleic – 22.3% and linolenic – 34.5%).
10. When studying the ways to detoxify the objects of the environment with of 1,1-dimethylhydrazine contamination, the following was developed:
– The method for detoxifying water with carbamide peroxide at a concentration of 427 or 214 mg/l.
- The method for detoxifying contaminated vegetation by direct fire or by burning mown and harvested vegetation.
11. For therapeutic and preventive purposes, the use of the following detoxifying mixtures developed by us for animals from the farms adjacent to the areas of the "Proton-M" rocket carrier falling:
– DM #1(Antitox + E-Selenium) and DM #2 (Antitox + vitamin B6)
- The method of application of detoxifying mixture #1: Antitox – (30 ml (3-5ml/unit), i.m.) + E-Selenium – 6 ml*50 kg (0.04 ml/kg), once every 7-10 days.
12. "Guidelines for practical use of veterinary and sanitary assessment of environmental objects (water, vegetation, livestock products)" with the implementation in the laboratory of food safety in the Interdistrict veterinary laboratory for Zhezkazgan under the Committee of Veterinary Control and Inspection of the Ministry of Agriculture of the Republic of Kazakhstan, state institution "Ulytau district veterinary laboratory" under the Committee of Veterinary Control and Inspection of the Ministry of Agriculture of the Republic of Kazakhstan, state institution "Zhezkazgan city territorial inspection", "Satpayev city territorial inspection". 
13. Based on the results of the research activities, the following were prepared: a Ph.D. doctoral dissertation, 3 Master's theses, and 5 theses.
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APPENDIX A
                    Calendar plan 2018-2020
TECHNICAL SPECIFICATION AND CALENDAR WORK PLAN
Under Agreement no. 242 dated 27 March, 2018
1. JSC "S. Seifullin Kazakh Agrotechnical University"

1.1 Under priority: Rational use of natural resources, including water resources, geology, processing, new materials, and technologies, safe products, and structures
1.2 Under sub-priority: Environmental monitoring and green technologies
1.3 Project topic: No. AR05130808 "Impact of "Proton-M" rocket carrier launches on the environment and development of detoxification methods»
1.4 The total sum of the project is 21,140,000 (twenty-one million one hundred and forty thousand,) tenge, which includes each year, for the execution of the activities under paragraph 3:
- for 2018 – in the amount of 7,000,000 (seven million) tenge;
- for 2019 – in the amount of 7,063,000 (seven million sixty-three thousand) tenge;
- for 2020 – in the amount of 7,077,000 (seven million seventy-seven thousand) tenge.
2. Characteristics of scientific and technical products by qualification criteria and economic indicators
2.1 Field of work: research in the field of food security and ecology.
2.2 Field of application: ecology, food safety, veterinary sciences
2.3 Final result:
- for 2018: monitoring studies of human and animal diseases will be conducted in the regions adjacent to the areas of "Proton-M" rocket carrier falling; the impact of "Proton-M" rocket carrier launches on environmental objects (water, vegetation) will be studied; the impact of "Proton-M" rocket carrier launches on water and vegetation will be studied;
- for 2019: the studies will be conducted on the impact of "Proton-M" rocket carrier launches on food safety and quality of animal products obtained from animals grazed (produced) in the areas adjacent to the areas of "Proton-M" rocket carrier falling; 1 scientific paper will be published in a peer-reviewed foreign publication – Bulletin of Omsk State Agrarian University with a non-zero impact-factor, 1 scientific paper will be published in a domestic journal "Eurasian Journal of Applied Biotechnology" with a non-zero impact factor and 1 report summary will be published in the proceedings of an international conference.
- for 2020: techniques will be developed to detoxify the objects of the environment with contamination of 1,1 dimethylhydrazine; tested detoxifiers will be proposed for implementation through the commercial departments of local executive bodies; the report summary will be published in the proceedings of an international conference; science-based veterinary and sanitary assessment of environmental objects (water, vegetation, livestock products) will be developed by making recommendations for practical use; the research results will be implemented in the laboratories of food safety and veterinary laboratories at various levels and in the departments of subordinate organizations; 1 scientific article will be published in a peer-reviewed foreign publication indexed in the database Web of Science with a non-zero impact factor and 1 scientific article will be published in a peer-reviewed foreign publication indexed in the database Scopus with a non-zero impact factor.
2.4 Patentability: No patents are provided.
2.5 Scientific and technical level (novelty): For the first time in the Republic of Kazakhstan, the impact of "Proton-M" rocket carrier launches on the environment – water, vegetation, animal products – will be studied and detoxification methods will be developed.
2.6 The use of scientific and technical products is carried out by: the Contractor
2.7 Type of use of the research and (or) research and development deliverables: scientifically based recommendations, scientific papers and reports. 
3. Names of the activities, terms of their implementation and deliverables
	Code
of a task,
stage
	Name of the activities under the Agreement and the main stages of their implementation*
	Time of completion*
	Expected result*

	
	
	beginning
	end
	

	1
	Conducting monitoring studies of human and animal diseases
in the regions adjacent to the areas of "Proton-M" rocket carrier falling

	January 2018
	till
1 November, 2018.
	Monitoring studies will be conducted on human and animal diseases 
in the regions adjacent to the areas of "Proton-M" rocket carrier falling

	1.1
	Conducting of
monitoring studies of human diseases in the regions adjacent to the areas of "Proton-M" rocket carrier falling
	January 2018
	June
2018
	Monitoring studies will be conducted on human diseases 
in the regions adjacent to the areas of "Proton-M" rocket carrier falling

	1.2
	Conducting of
monitoring studies of animal diseases in the regions adjacent to the areas of "Proton-M" rocket carrier falling
	July
2018
	till
1 November, 2018.
	Monitoring studies will be conducted on animal diseases 
in the regions adjacent to the areas of "Proton-M" rocket carrier falling

	2
	Study of the impact of "Proton-M" rocket carrier launches on environmental objects (water, vegetation)
	January
2018
	till
1 November, 2018.
	The impact of "Proton-M" rocket carrier launches on environmental objects will be studied (water, vegetation).

	2.1


	Study of organoleptic
and 
physical and chemical parameters of water (drinking, lake and river water)
	January 2018
	June
2018
	Organoleptic and physical and chemical parameters of water will be studied (drinking water, lake and river water).

	2.2
	Study of the impact of "Proton-M" rocket carrier launches on vegetation (plants, feed)
	July
2018
	till
1 November, 2018.
	The impact of "Proton-M" rocket carrier launches on vegetation (plants, feed) will be studied.

	3.
	Study of the impact of "Proton-M" rocket carrier  launches on food safety of animal products produced from animals grazed on the territories adjacent to the areas of "Proton-M" rocket carrier falling
	January 2019
	till
1 November, 2019
	The impact of "Proton-M" rocket carrier launches on food safety and quality of animal products obtained from
from animals grazed
(produced) on the territories, adjacent to the areas of "Proton-M" rocket carrier falling will be studied.

	3.1
	Assessment of
food safety of cow milk, obtained from animals grazed on the territories adjacent to the areas of "Proton-M" rocket carrier falling
	January 2019
	June
2019
	Food safety of
cow milk obtained from animals
grazed on the territories adjacent to the areas of "Proton-M" rocket carrier falling will be assessed. 1 scientific paper will be published in a peer-reviewed foreign publication – Bulletin of Omsk State Agrarian University, with a non-zero impact-factor.

	3.2
	Assessment of
 food safety of meat produced from animals grazed on the territories adjacent to the areas of "Proton-M" rocket carrier falling
	July
2019
	till
1 November, 2019
	Food safety of
meat produced from animals grazed on the territories adjacent to the areas of "Proton-M" rocket carrier falling will be assessed. 1 scientific paper will be published in the national journal "Eurasian Journal of Applied Biotechnology" with a non-zero impact-factor, and 1 report summary will be published in the proceedings of the international conference.

	4
	Development of methods for detoxification of environmental objects with 1,1 dimethylhydrazine contamination
	January 2020
	till
1 November, 2020
	Methods for detoxification of environmental objects with 1,1 dimethylhydrazine contamination will be developed.

	4.1
	Development of methods for detoxification of environmental objects with 1,1 dimethylhydrazine contamination (water, vegetation)
	January 2020
	June
January 2020
	Methods for detoxification of environmental 
objects with 1,1 dimethylhydrazine contaminations (water, vegetation) will be developed.

	4.2
	Development of methods for detoxification of animal products with 1,1 dimethylhydrazine contamination
	July
January 2020
	till
1 November, 2020
	Methods for detoxification for animal products contaminated with 1,1 dimethylhydrazine will be developed; tested detoxifiers will be offered for implementation through commercial departments of local executive bodies; 1 report summary will be published in the proceedings of the international conference.

	5
	Development of a scientifically​ based veterinary ​and sanitary assessment of environmental objects (water, vegetation, animal products) with recommendations for practical use
	October 2020
	till
1 November, 2020
	A scientifically​ based veterinary ​and sanitary assessment of environmental objects (water,
vegetation, animal products) with compilation of recommendations
for practical use will be developed; the results of the studies will be implemented in food safety laboratories and veterinary laboratories of various levels,
and also in the units of subordinate organizations.
1 scientific paper will be published in the
reviewed foreign language publication, indexed in the database Web of Science with a non-zero impact factor, 1 scientific paper will be published in a peer-reviewed foreign  publication, indexed in the database
Scopus with
a non-zero impact-factor.


Supplementary Agreement no. 
to Grant Financing Agreement 
no. 242 dated March 27, 2018
Nur-Sultan
dated "17" March 2019
State institution "Committee of Science of Ministry of Education and Science of the Republic of Kazakhstan", hereinafter referred to as Customer, represented by the Chairman Abulkasova A.S., acting on the basis of the Regulations on the Committee of Science, approved by order of the Executive Secretary dated July 10, 2018 No.169-K and the order of the Minister of Education and Science dated May 22, 2019 No. 52-жк on the one part, and Joint-Stock Company "S.Seifullin Kazakh Agrotechnical University", hereinafter referred to as the Contractor, represented by Vice-Rector and Director of the Center for Science and Innovation Tokbergenov I.T., acting on the basis of Order No. 852-H dated 13 November 2018, on the other part, hereinafter jointly referred to as Parties, on the basis of articles 401, 402 of the Civil Code of the Republic of Kazakhstan, decrees of the Government of the Republic of Kazakhstan dated 25 May 2011 №575 "On approval of Rules of the basic, grant, program target financing of scientific and (or) scientific and technical activities", regulations of the Government of the Republic of Kazakhstan dated May 16, 2011 № 519 "On the national research councils", the decisions of the National Scientific Council on the priorities "Life and Health Sciences" (Minutes of 12 June 2019 No. 4) and "Rational use of natural resources, including water resources, geology, processing, new materials and technologies, safe products and structures" (minutes of June 14, 2019 No. 4) concluded the present Supplementary Agreement to Agreement No. 242 dated March 27, 2018 for grant financing (hereinafter – Agreement) on the following:
3. In Appendix 1.19 to the Agreement in section 2, sub-clause 2.3 should read as follows:
- for 2019: the studies will be conducted on the impact of "Proton-M" rocket carrier launches on food safety and quality of animal products obtained from animals grazed (produced) in the areas adjacent to the areas of "Proton-M" rocket carrier falling; 1 scientific paper will be published in a peer-reviewed foreign publication – Bulletin of Omsk State Agrarian University with a non-zero impact-factor, 1 scientific paper will be published in the domestic journal "Eurasian Journal of Applied Biotechnology" with a non-zero impact factor and 1 report summary will be published in the proceedings of an international conference.
4. In Appendix 1.19 to the Agreement in section 3, sub-clause 3.2 should read as follows:
5. This Supplementary Agreement is valid until December 31, 2020
6. The Supplementary Agreement is an integral part of Agreement No. 242 dated March 27, 2018.
7. The terms of the Agreement, which are not affected by this Agreement, remain unchanged.
8. The Supplementary Agreement is drawn up in two copies, one copy for each of the parties having the same legal force.
9. The terms of the Supplementary Agreement come into force from the moment of signing by the parties.
	Code of a task, stage
	Names of the activities under the Agreement and the main stages of their implementation
	Time of completion
	Expected result

	
	
	beginning
	end
	

	2019

	3.2
	Assessment of food safety of meat produced from animals grazed on
the territories, adjacent to the areas of "Proton-M" rocket carrier falling.
	July 2019
	till November 1, 2019
	Food safety of meat produced from 
animals grazed on the territories adjacent to
the areas 

of "Proton-M" rocket carrier falling; 1 scientific paper will be published in the domestic journal with a non-zero impact factor and 1 report summary will be published in the proceedings of
the 

international conference.


APPENDIX B

Conclusion of the Ethics Commission and certificate

Findings

of the meeting the Ethics Commission of the Faculty of Veterinary Sciences and Animal Husbandry of JSC “S.Seifullin Kazakh Agrotechnical University”

Minutes no.1 of the meeting the Ethics Commission dated 11 September, 2017

Proceedings on the issue of using laboratory animals in research projects in the competition for grant financing of scientific and (or) scientific and technical projects for 2018-2020.

Permit to use laboratory and farm animals for conducting project experiments: “The impact of the consequences of the “Proton-M” rocket carrier launches on the environment and the development of detoxification methods”, since the activities envisaged within this project will be executed in compliance to high standards of biosafety in accordance with the International regulations for biomedical research involving animals.

Chairman, Candidate of veterinary sciences, Associated Professor (signature) A.A. Terlikbayev

Secretary, Candidate of veterinary sciences, Associated Professor (signature) Zh.Sh. Adilbekov

/stamp: Faculty of Veterinary Sciences and Animal Husbandry /

S.Seifullin Kazakh Agrotechnical University
Faculty of Veterinary Sciences and Animal Husbandry

“02”.02.2016

On the formation of the Ethics Commission

With a view to ensuring legal and ethical regulations on the management of laboratory animals, control of experiments and procedures involving laboratory animals, control of the conditions of facilities in which laboratory animals are kept in compliance with sanitary-epidemiological and veterinary legislation.

In accordance with the International standards of laboratory practice (GLP), create the Ethics Commission in S.Seifullin Kazakh Agrotechnical University at the Faculty of Veterinary Sciences and Animal Husbandry with the following membership:

Commission chairman:

A.A. Terlikbayev – Candidate of veterinary sciences, Associated Professor of the Department of Veterinary Medicine

Secretary:

Zh.Sh. Adilbekov – Candidate of veterinary sciences, Associated Professor of the Department of Veterinary Sanitation

Commission members:

Ye.V. Kukhar – Doctor of biological sciences, Associated Professor of the Department of Microbiology and Biotechnology

A.I. Shurkin – Candidate of agricultural sciences, Associated Professor of the Department of Technology and Processing of Livestock Production

T.I. Kulmaganbetov – Candidate of agricultural sciences, Associated Professor of the Department of Hunting and Fisheries

R.B. Tleulesov – Candidate of agricultural sciences, Associated Professor of the Department of Veterinary Sanitation

The Dean of the Faculty of Veterinary Sciences and Animal Husbandry

(signature) B.S. Maikanov 

/stamp: Faculty of Veterinary Sciences and Animal Husbandry/
CERTIFICATE No 1208

Issued to Symbat Polatbekovna Seidenova

/photo/

Private individual

Stating that (s)he completed the course:

Person responsible for safe reception, storage and issue of high-toxic and dangerous substances 

Industrial safety of hazardous production facilities

18 March, 2017

/stamp: LLP “Industrial safety and inspection”, the Republic of Kazakhstan, Astana, BIN 140548024022/

LLP “Industrial safety and inspection” (name of the educational institution)

Qualification Commission Report

18 March, 2017

Valid till 18 March, 2020

Chairman of the examination commission (signature)

APPENDIX C

"Recommendations for practice on veterinary and sanitary assessment of environmental objects (water, vegetation, animal products)»
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Pakera-nocuTens Takenoro knacca «[Ipoton-My» akcrtyatupyercs ¢ 1965
Tola, B  KauecTee  PAakeTHOro  TOINIHBA  TIPOJOKAETCA  TPHMEHEHHE
CBEPXTOKCHTHOTO KOMIOHeHTa — 1,1 ANMETHATHAPasHHA — renTHAA, HMEIUIEro
1-ii knace onacHocTH [1].

Paitonst nanenus (PIT) nepseix ctyneneii PH «Ilpoton-M» maxomsres wa
Tepputopun  Llentpansuoro Kasaxcrama. PITIS paiton namenns — obuas
mnomans cocrasnger PIT (3omns1) Nel5—40,1 Teic. ra, B ToM uncne nactonm 39,6
THIC. T4 W TIpOMKE 3eMAH-5 Thic. ra. PII25 (paiion nazenus) — obwas miowans
cocranser PIT (30ub1) No25-33,1 Thic. ra, B ToM uncie nactonm 130,7 Teic. ra n
npouste semin 2,4 ra. Hamu BBIABNEHO paHee, 4TO PailOHbl NAjCHHA PaKeThl—
Hocuress «TpoTOH-M» He MMEIOT CHICUMANILHEIX OrpaxcIenHii W obo3naueHuil.
Hacenenue ¢ NpUIEralonyx TEPHUTOPHII HE OCBEAOMICHBI O NPEAHAIHAYCHUH
BHIIICHA3BAHHLIX TCPPUTOPHIL, KOTOphIC SRIAIOTCA CKPHITOH OMACHOCTBIO TPH
MPOBENEHHH CEIbCKOX03AlCTBeNHOI nesTensHocTH. Hamn Gbum 3admrcHposansl
CIydaH BHIfACA W TIEPErOHA CKOTA, PEryjPHOIO CEHOKOCA W JIOGHTENbCKOM
poibamky [2].

Jlist NpoBEZIeHHA MOHHTOPHHIOBLIX MCCIEI10BAHNI 3a00ICBAHMIH KHBOTHBIX B
perHoHax, NpuieralowyxX K paiionam nagenns PH «[poton-M» Geimn npumenen
JlanHbie O(YMUMATLHON CTATHCTHKH TEPPHTOPHANIBHBIX HHCIICKUNIL.

OeuM U3 Hanbonee BAKHEIX Pe3yNILTATOB paHee MPOBEACHHBIX HAMH
McenenoBannii GhUIH  KapThl ¢ 30HMPOBAHHEM TEPPUTOPHIT NPHIETAIOMAX K
paiionam namenns PH  «llporon-M». JU1a npoBefieHHs MOHHTOPHHTOBBIX
Hece0Bannii 3a00/eBaHMil KMBOTHBIX GBUTH MPUMEHEHB! JaHHbIe KapTel, Hamn
YCTAHORJIEHO OOMIEe KOMHUECTBO KHBOTHBIX 74 494 ThICAY rOJOB, B TOM uHCIe
jona pucka — 534 («TorwisGaity, @Kapeik», «Anmender, OKanamw);
cpasunTesnbias sona — 16202 («Baiireny, «Kymona», «Kobkany, «Annabepremy».
«Capsmbiny, ¢. Kapcakbait); HaceneHHble MYHKTEI CPABHHTENBHOMN 301kl — 57 758
(r. Xeakaaran, noc. Xeskasran, r. Carnaes, ¢. Tanan, ¢. Manwubi6aii, Kenrup).

M3 MHEKUHOHHOTO UHK/IA B BETEPHHAPHOM OTHETHOCTH 3apermcTpUpOBaH
Tonbko Opyuennes. Bpyuewiesnas MHOCKUMA UMECT WMPOKYIO PErHCTPALMIO
cpeaM KpYMHOTO H ME/IKOFO POraToro CKOTa B OTICHBHBIX XO3ANCTBAX BCEX
pernonos Pecnybnmkn Kasaxcrad, 4T0 CHOCOOCTBYET COXPAHEHHIO BBICOKO
CTeNeHH pPHCKA PACHpOCTPAHEHWs W TIPOHMKHOBEHMA 3Toit  Gonesnu  Ha
GnarononyuHble TEPPHTOPHM, MPEACTABAAA YIPO3Y 310POBBIO HaceneHus. W3
HE3apPa3HOTO LMKIA 3aD0ICBAHMIT KHBOTHBIX — THMIAHHA, FHOMHBIA JHAOMETPHT,
AMCTICNCHA, PHHHTHL, AKTHHOMHKO3bI, JIAPHHIHTEL, CTOMATHTHI, aHeMua. XOTenock
GBI OTMETHTH  TAKKE  HENOIHOUCHHOCTH  BETEPHHAPHON  OTHETHOCTH 1O
3aBoneBanmAM B Yibmayckom paiione ‘

[lo  MOHHTOPHHIOBBIM HCCHENOBaHMAM 3aboneBannii mozeil B pernoHax,
npuieraloumx K paiionam nagenns PH  «Tlpoton-M» Hamm  ycTasoeneHo:
nanGonee nojsepieHHas K 3a6oieBannio Kareropus — 510 «B3pocisie 18 ner
cTapuie», uTo coctasnser 52 %; y geteii neppoe MeCTo 3aHUMaT Goneznn
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APPENDIX D
Approved research project topics of

the doctoral student, Master's students, graduate students
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MarwucTprik ’oHe JOKTOPIBIK AHCCEPTALH
TaKbIPBITTAPBIH XKIHE JKETEKIILIEPiH OEKITY TypaIbl

FoutbiMu KeHecTiH Ke3ekTeH ThIc Maximicinin (Ne 4 xarrama, 31 kaszan 2019 xson)
weriminae coiikec BYUBIPAMBIH:

I. Temenneri 1 Kypc MarMCTpaHTTapbIHBIH MArMCTPJIiK JMCCEPTAllUs TaKBIPHIITAphI
OEKITLICIH jk3HE KeJIeCi FBUIBIMH JKETEKIITIIED TaFaibIHIAICHIH:

TM091 — «BeTrepuHapusi» MaMaHIbIFbI

Ne | Artsl xeHi MarucTpinik qucepTanys TakpIpelOsl | FRUTBIMHE jKeTeKIminep
1 | PeicGexoBa Xaasipa CuslprapabIH CyOKITHHHKAIIBIK B.F.1., Ipodeccop
XanyzakoBHa AKEIHCAYBIH CATBICTHIPMAIIBI TYPIE T. K. A6gpaxmanoB

OPTYPJIi AUATHOCTHKANBIK TECTTEPMEH
Oaranay xoHeE emey

CpaBHHTENbHAS OLIEHKA BBIABIICHUS
CyOKJIMHHYECKOTO MacTHTa y KOPOB
Pa3IHYHBIMHU THArHOCTHYECKUMHE
TECTaMH U JICUCHHE

Comparative evalution of detection of
subclinical mastitis in cows by various
diagnostic tests and treatment

2 | Xymabaera Aiiryms Bysaynapasly ackazaH-ileK Xouaapsel | B.F.K. JOIEHT
A3amaroBHa aypynapsiaa Calligonum I".T.EcxanoBa
Leucocladum gerizinzeri
buTOCOPOSHTTI KOIIaHy

' [Ipumenenue ¢putocopbenTta Ha
ocHoBe CalligonumLeucocladums
IIpH 3a00JI€BaHUSAX HKEITYIOIHO-
KHLIEYHOTO TPaKTa TEIIsT

The use of phytosorbent based on

- Calligonum Leucocladum in diseases
_in the gastrointestinal tract of calves

3 | Typap Bargar } Ko#inapas! Konias YphIKTaHABIPY a. I1I. F K,aFa OKBITYIIbI

AcxaryJibl | omicTepiHiH THIMIiTiriH « Kommmi» P.M bucenranues
’ XIUIC-ri xxarnaiieiana Oaranay

| Onerxa s dexTHBHOCTH METONIOB

HCKYCCTBEHHOTI'O OCEMEHEHHUS OBEI] B
- yenosuax TOO «OKamrmmmy
' Assessment of sheep’s artificial
insemination efficacy in farm

conditicns of LLT “Zhamsi»

|

4 | Omipbek Omibek - Ixodes xeHenepiHiH TeHIEPHO3IBIH B.F.K. KQybIMJaCTpPbUIFaH
| IHIETTIK VP IicCiHmeri MaHbI3bl npodeccop m.a.
i Pomm knemeif Ixodes B E.E.Myxan6erkanuen

3MHU300THYESCKOM TIpoliecce

- Ternepuosa

Roll of Ixodes ticks in the epizootic
process of teleriasis
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olpelesicHne NPUYHH U
MPOTHO3MPOBAHHE

Epizootic monitoring of
emophvsematous carbuncle among
cattle in the West Kazakhstan region,
determination of causes and prognosis

MonnobexoB MayieH

| Hyn-Cynran KanaceiHeH

fazannapsIH (e CaTH1aThIH elIKi
/TiHIN KAyITici3Jirl MEH CanachiH
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<a 6e30MacHOCTY U KauecTBa
K025,8r0 MOJIOKA, PEanu3yeMoro B
YCIOBUSIX PHHKOB ropoja Hyp-
"\‘ NTaH

Assessment of the safety

and <.1-mln.y of goat milk sold in the

Gar
Ques

16

Camnabek Arproai

market of the city of Nur-Sultan

B.F.K.,JIOIICHT
Ammumosa K.K.

.1 IuMETHITAIDAa3HHMEH
KOHTAMUHAIMAIIARFAH Ke31HIe

| ieTOKCUKAWSIIAy ofIiciE J3iprey.

| Paspaborka cnocoda JeTOKCUKAUU
| BOJLSI IPM KOETAMHABAINHM 1,1~

APMETHITHADAIUHOM

We\’@loprz:—n‘( of 2 method for
detcxification of water with
imethylhydrazine contamination

17

CynefimeHoBa AHeEIb

| Hlyusbe- B\mao.m KyPOPTTHIK

0.F.J1.,1ipodeccop
Maiikanos b.C.

aFMAarblEIarsl 00BeKTINEPIIH
¥2yIMCiIK KapTaCkH 23ipIIey
Pa3nafoTra kapThl 0630MaCHOCTH B
ofeexray Hyvircko-bopoBeKo#
KYPOPTHOH 30HE

Development of a safety card in
citites in the Shehinsko-Rorovsky

18

[lopran6aii Alirepum

6.r.1.,ipodeccop
MaiikanoB b.C.

H> m—a ,-,z*wap KATACHIHEIH a3BIK-TYIIK
fasaprapB HIAFEl IK30THKAIBIK

SK30THUECKUX BUJOR pacm rernHOl
POLYKIKM HE TPOJLOBONBCTBCHHBIX
r-,:spx? x ropoia Hyp-Cynran
Veterinary and sanitary examination
of exotic plant products in the food -
markets of Nur-Sultan

B.F.K.,aFra OKBITYIIIbI
Eceneena C.C.
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The act of sampling
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AKT BHeJApeHHS

Pe3yNILTaTOB Hay4HO-HCCIIeI0BATENbCKOI PaGOThI 0
npoekty Ne AP05130808 «Busiue nocneAcTBHil 3a1yCKOB paKeTa-HOCHTeNs
«[IpoToH-M» Ha OKpy3KaloLLylo Cpeiy i pa3paboTka Croco60B AETOKCHKALIHIY

|. HauMeHOBaHHe HAyYHO-MCCIIENOBATENbCKHX, HAYYHO-TEXHHYECKUX paloT u
(M7M) pe3ynBTATOB HAay4HON W (MJIH) HayYHO-TEXHWYECKOH IeATelbHOCTH: Ne
AP05130808 «BiusiHHe MOCTEACTBHIl 3amyckoB pakeTa-HocHTens «[Ipoton-M»
Ha OKPY/KAIOLLYIO CPeily U pa3paboTKa crocodoB AeTOKCHKALHMY

2. Kparkas anHoTaumsi: PexomMeHpauuu sl MPAaKTHKH 110  BETEPHHAPHO-
cauuTapHOil OLEHKe O00LEKTOB OKpykaiollell cpeabl (BOAA, PacTHTEIbHOCTD,
NpOTYKThl JKHBOTHOBOACTBA). PexoMeHalmy npe;iHa3HaueHbl Ul NPAKTHYECKHX
BeTepMHAPHBIX Bpadeil, CMELHANNCTOB 1abopaTopuil BeTePUHAPHO-CAHHTAPHON
SKCTIEPTH3Bl, ~ CMELMANNCTOB  HAYYHO-HCCIIEN0BATENbCKAX  YUPSKICHUH 1
cywareneii (aky/nbrera TNOBbIUCHHS KBATM(UKALMH, a TakKe CTYAEHTOB,
MAaricTPaHTOB H IOKTOPAHTOB BETEPHHAPHBIX CTIELHATbHOCTEH.

3. DbthekT OT BHeAPEHMS (IKOHOMHUECKHHT, COUHANBHBIIT, IKOJIOrHYeCKHii),
nouepKHyTh 06macTh A dexta):

4. Mecto u Bpemsi Baezpenus: ['Y «JKe3kasranckas ropo/icKas TeppuUTOpHATbHASL
uncnekuns KBKuH MCX PK»

5. hopma BHepeHns: B B U31aHHOH peKOMEH1aLHH

Pykosoauntens I'Y «/Keskasranckasi ropojackas
reppuropuaabnas nucnexuns KBKuH MCX PK» Poicoexon T.K.
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Ppe3yNbTaToB Hay4HO-HCCIIEI0BATEeIbCKOM paboThl Mo
npoekty Ne AP05130808 «BiusHKe NOC/EACTBHH 3aITyCKOB paKeTa-HOCHTes
«ITpoTOH-M» Ha OKpYKAIOILYIO Cpe/ly M pa3paboTka Crioco60B AETOKCHKALIMMY

1. HauMeHOBaHHE Hay4YHO-HCCIEJIOBATENBCKHX, HAyYHO-TEXHHYECKHX paboT u
(MTH) pe3yNBTAaTOB HaydHOW M (WIIM) HAayYHO-TEXHHYECKOH JesTenbHOCTH: No
AP05130808 «BnusiHMe MOCTeACTBHiA 3alycKoB pakeTa-HocuTens «IIpoToH-M»
Ha OKpYKaIOLLYI0 Cpe/ly ¥ pa3paboTka CIOCOOOB AETOKCHKALMI

2. Kparkad aHHOTauus: PeKoMeHJaUMM /Ui MOPaKTHKM IO BETEPUHApHO-
CaHWTApHO} OLEHKe OOBEKTOB OKpyaromled cpeasl (BOAA, PAaCTHTENBHOCTH,
MPOJIYKTHI KHBOTHOBOJCTBA). PexoMeHnaIiy npeiHa3Ha4eHbl Ali NPaKTHIEeCKHX
BETEDHHADHBIX Bpauei, CMELMAIMCTOB 1abopaTOpHii BEeTEPHHAPHO-CAHMTAPHON
SKCTIEPTH3Bl, CMELMATMCTOB  HAYYHO-HCCIENOBAaTENbCKUX — YUPEKACHHA M
cymareneii (akynbTeTa MOBBINCHHS KBaIM(QUKAUMH, a TaKKe CTyICHTOB,
MAaruCTPaHTOB ¥ JI0KTOPAHTOB BETEPHHAPHBIX CTIELHATbHOCTEH.

3. Ddext oT BHepeHHs (SKOHOMHYECKHH, CONHANbLHBIH, 3KOJIOTHYECKHI ),
No4epKHYTh 0671acTh 3 dexTa):

4. MecTo u Bpems BHe/IpeHHs: MexpaiioHHas BeTepHHapHas 1abopaTopys 1o T.
XKeska3zran

5. ®opma BHeZIpeHHs: B BU/Ie M31aHHON peKOMEHAALHH

aiioHHas BeTepHHapHas JabopaTopus
rKe m{ﬁn paranIHHCKOro 06.1acTHOrO praHANA
PIII Ha H@ «Pecny6aHKaHCcKas BeTepHHADHAs!
naGopatopus» KBKuH MCX PK

3aseayroumii MPBJI ¥ets/ H.M.AGakaHoB
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AKT BHeApeHHs!

pe3yIbTaTOB HAaY4YHO-HCCIIENIOBATENECKON PaboTh! MO
npoekty Ne AP05130808 «BnusiHue noc/ieCTBHI 3aMyCKOB pakeTa-HOCHTes
«[IpoToH-M» Ha OKpYaIOLLyi0 cpelly H pa3paboTka CnocoGoB 1eTOKCHKALIMUY

1. HaumeHOBaHHMe HAy4HO-HCCIIEIOBATENLCKHX, HAYYHO-TEXHHYECKHX paboTr M
(u1M) pe3yNbTATOB HAy4HON M (M/M) Hay4HO-TCXHHYECKOH aeATeNbHOCTH: Ne
AP05130808 «BamusHue nociaeJcTBHil 3amyckoB pakera-Hocutens «IIpoton-M»
Ha OKPYIKaIOILYIO Cpejty 1 pa3paboTka cnoco00B AeTOKCHKALUI

2. Kparkas anHoTauus: PexomMeHIauMH JUlss MPaKTHKH IO BeTEPHHAPHO-
CaHUTAapHOH OLEHKe O00BEKTOB OKpYyJKaiolleil cpesl (BOJa, PacTHTENLHOCTB,
TPOYKTBI KHBOTHOBOJICTBA). PeKxoMeH1alnn npe/iHasHa4eHbl sl MPAaKTHIECKHX
BeTepUHAPHBIX Bpayeii, CHeUMATNCTOB 1ab0paTOpuii BeTepHHAPHO-CAHWUTAPHOI
IKCIEPTH3bl, ~CHELMANNCTOB  HAYYHO-HCCIIC/IOBATENbCKMX  YUPeXKACHHH W
caywartenedl (akyIbTeTa [OBBIUECHHS KBaTH(QHKALMH, a TaKkKe CTYJACHTOB,
MarvCTpaHTOB H IOKTOPAHTOB BeTePHHAPHBIX CMIELHATLHOCTEH.

3. DddexT oT BHeAPeHHs (IKOHOMHHUECKHUHH, COLHAIBHBIIT, IROTOTHYECKHIT),
No14epKHYTh 00n1acThb 3 dekra):

4. Mecto u spems Bheapenns: 'Y «CarnaeBckasi ropo/cKasi TeppHTOpHANbHAs
uncnekuuss KBKuH MCX PK»

5. dopma BHeaperns: B Bujie n3anHOi peKOMeHAUNH




[image: image18.jpg]AKT BHeJIpeHust

Pe3yJIbTATOB HAYYHO-UCCIIEN0BATENBCKOM PaboTHI IO
npoexty Ne AP05130808 «BnusHue mociencTmii 3aITyCKOB paKeTa-HOCHUTEIS
«IIpoTon-M» Ha oKpyKatoulyro cpeny u pa3paboTka crocobO0B TeTOKCHKAIIHIY

1. HammeHnoBanue Hay4YHO-HUCCIIEJOBATENBCKUX, HAYYHO-TEXHUYECKHX pabdor u
(unH) pe3ynbTaToB HAy4HOH u (MnM) HaydYHO-TEXHHYECKON IesTelIbHOCTH: No
AP05130808 «BiusHue mociencTBuii 3allyCKOB pakeTa-HocuTens «IIporoH-M»
Ha OKpYKaroIlyIo CpeAy u pa3paboTka Crioco60B AETOKCUKAI[HI)

2. Kparkas anHoTauus: Pexomenmauum s INPaKTHUKA II0 BETEPHHAPHO-
CaHMTAPHOH OIleHKe OOBEKTOB OKpykaromei cpens! (Boza, PaCTUTENBHOCTS,
NPOIYKTHI JXKUBOTHOBOJCTBA). PekoMeHanuu mpeqHazHavYeHbl s [IPAKTUYECKUX
BETEPUHAPHBIX Bpa4eH, CIENHUalHCTOB JabopaTopHil BETEPUHAPHO-CAaHUTAPHOM
OKCNICPTH3BI,  CNICLHANMCTOB  HAyYHO-MCCIENOBATENBCKUX  YUPESXKICHHN W
ClyliaTeNed (axkynbTeTa IIOBBILIEHHS KBaTH(DHUKALMK, a TaKKe CTYJIEHTOB,
MarucCTpaHTOB U JOKTOPAHTOB BETEPUHAPHBIX CIELHATEHOCTEI].

3. D¢ dexr ot BHempeH S (3KOHOMUUECKHIA, COLIMAJIbHBIN, SKOJIOTUYECKHiA ),
NOTYEPKHYTH 001acTh 3 peKra):

4. Mecro u BpeMst BHeZpeHust: VIbITaycKkas paiioHHAs BeTepuHapHas abopaTtopus
KO® PI'TI na ITXB «Pecny6iukanckas BeTepuHapHas gaboparopus» KBKH
MCX PK

5. @opma BHenpenys: B Buze u3nanHoOi pekoMeHaamy

N.o.3aBeayrommuii Yasitayckoii PBJI Kankeaai B.)K.





APPENDIX F

List of published works on the project for 2018-2020

List of published works on the project for 2019
Domestic publications:
1.Maikanov B.S., Auteleyeva L.T. Chemical composition and nutritional value of cattle meat from the areas adjacent to the "Proton-M" rocket carrier falling. "Bulletin of Shakarim State University", Semey- 2019.-No. 3 (87), P. 125-129 (Russian).

Foreign publications:
1. Maikanov B.S., Zabolotnykh M.V., Auteleyeva L.T., Seidenova S.P., Yusupova Z.M. "Detoxification of rabbit meat with 1,1-dimethylhydrazine contamination" // Bulletin of Omsk State Agrarian University No. 2 (34), Omsk, 2019. – Pp. 90-97. IF. 0,334 (Russian)
2. Maikanov B.S., Auteleyeva L.T. On the food safety of rabbit meat in experimental 1,1-dimethylhydrazine toxicosis // Proceedings of the LV International correspondence scientific and practical conference «European Research Innovation in Science, Education and Technology»", – 2019, Moscow, P. 51-55 (Russian).
Foreign publications:
List of published works on the project for 2020 
Domestic publications:
1.Maikanov B. S., Auteleyeva L. T., Seidenov S. P., Zubatov J.K To use a mixture of Antitox and E-Selenium as detoksiciruuschee means for removing 1,1 - dimethyl hydrazine from the body of cows// RSE "national Institute of intellectual property" of the justice Ministry, the Patent for utility model, № 4909, (21) 2019/0592. (Russian).
2. Maikanov B. S., Zubatov J. K., Auteleyeva L. T., Seidenova S. P. Recommendations for practice by veterinary and sanitary assessment of environmental objects (water, vegetation, livestock products) // Nur-Sultan, 2 p.t. (Russian).
Foreign publications:

1. Maikanov B. S., Auteleeva L. T., Sapabek A. N. On the effect of heptyl on the environment and the living organism // Materials of international scientific-practical conference "Actual questions of veterinary medicine" dedicated to the 100th anniversary of the Department of veterinary Microbiology, infectious and invasive diseases, faculty of veterinary medicine Elmib FSBEI Omsk state agrarian UNIVERSITY, 2020 No. 1, pp. 326-330. (Russian).
2. Kosyakov D.S., Ul'yanovskii N.V., Pikovskoi I.I., Zhubatov Zh. at all.., Effects of oxidant and catalyst on the transformation products of rocket fuel 1,1-dimethylhydrazine in water and soil// Chemosphere.- Vol.228, P.335-344. (English) Q1, IF 5.778, Britain..
3. Maikanov B.S., Zabolotnykh M.V., Auteleyeva L.T., Seidenova S.P. Comparative effect of detoxifying mixtures on rabbits poisoning by 1,1 dimethylhydrazine // Veterinary World, 13 (8):1567-1572. doi: www.doi.org/10.14202/vetworld.2020 IF 0 495,Procentil 79. (English).
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ABOUT FOOD SAFETY OF MEAT OF RABBITS IN EXPERIMENTAL
1,1 DIMETHYLHYDRAZINE TOXICOSIS
Maikanov B.S.l, Auteleyeva L.T. (Republic of Kazakhstan)
Email: Maikanov336@scientifictext.ru

'Maikanov Balgabay Sadepovich - Doctor of biological Sciences, Professor;
2Auteleyeva Laura Tyulegenovna — PhD, Senior Lecturer,
DEPARTMENT OF VETERINARY SANITATION,

FACULTY OF VETERINARY MEDICINE AND ANIMAL HUSBANDRY TECHNOLOGY,
JSC "KAZAKH AGRO TECHNICAL UNIVERSITY S. SEIFULLIN",
NUR-SULTAN, REPUBLIC OF KAZAKHSTAN

Abstract: the article studies the chemical composition of rabbit meat in experimental 1,1
dimethylhydrazine toxicosis. Since 1965 to the present time at the Baikonur cosmodrome launches
proton-M launch vehicles are carried out. The rocket fuel is 1,1 dimethylhydrazine. We have
conducted experimental 1,1 dimethylhydrazine toxicity in laboratory animals. It was found that the
acute exposure to the toxin reduces the amount of proteins, fats and moisture. It also reduces the
concentration of vitamin composition (vitamin B2 - 11,2 vitamin B 1- 20,9%, vitamin B12 - 34,6%;
vitamin C - 40.3% vitamin B6 - 60.5%) and macro—trace elements (zinc - 17.4%; potassium - 20.6
manganese - 30.8%); magnesium — 40.8%; phosphorus — 44.8%; calcium - 45.7%; iron was
73.5%; molybdenum - 74.5% , sodium — 78.1%).

Keywords: 1,1 dimethylhydrazine, quality, vitamins, mineral composition.

O IMIIEBOM BE3OMMACHOCTH MSICA KPOJIMKOB ITPH
SKCHEPUMEHTAJIBHOM 1,1 JUMETHJIT'HAPA3UH TOKCUKO3E
MaiikaHnoB B.C.l, AyTeneeBa JLT.2 (Pecnybdauka Kazaxcran)

!Maiixanos Baneataii Cadenosuy — dokmop Guonoeuteckux Hayx, npogheccop;
dymeneesa Jlaypa Tionezenosna - PhD, cmapwuii npenooaeamens,
Kagedpa eemepunapnoi canumapuu?

(harynbmem eemepunapui u MexHONOUL JICUBOMHOBOICMEA,

AO «Kaszaxcruit aspomexnuyeckul ynusepcumem um. C. Cetighynnunay,

2. Hyp-Cynman, Pecnybnuxa Kaszaxcman

AnHomayus: 6 cmamve uU3YUEHbl BONPOCHI XUMUHYECKOZO0 COCMABA MSCA KPOAUKOS Npu
oxcnepumenmanvrom 1,1 oumemuneudpasun moxcuxose. Hauunas ¢ 1965 200a no nacmosuwyee
epemsi Ha Kocmoopome «bBatikonypy npouzeodsm nycku pakem-nocumeneti  «IIpomon-My.
Pakemuviv  monaueom  sensemcs 1,1 oumemuneudpasun.  Hamu — 6vi1  nposeden
akcnepumenmanviolil 1,1 Oumemuncuopasun  MOKCUKO3  1AOOPAMOPHBIX — JICUBOMHBIX.
Vemanosneno, umo npu ocmpom 6030eticmauit MOKCUHA CHUNCACNCS KOIUYECTNBO GeNK08, HCUPOs
u enazu. Takowce cHudicaemcs KOHYeHMpayus eumamunno2o cocmaea (umamuna B; — na 11,2
sumamuna By — na 20,9%, eumamuna B, — na 34,6%, eumanmuna C — na 40,3% eumamuna Bs— Ha
60,5%) u maxpo—-murposnemenmos (yunk - na 17,4%,; xamnuit — na 20,6, mapeaney - na 30,8%);
maenus — Ha 40,8%; ocopa — 44,8%; kanvyusa - na 45,7%;axuceneso ovino na 73,5%; moruboen -
na 74,5% , nampuii — na 78,1%,).

Knrouesvie cnosa: 1,1 oumemuncuopasun, Kauecmeo, UMAamiibl, MUHEPANbHbII COCMAS.

Ha npoTshkeHHH MHOTHX J€CATHIIETHIT KocMOAPOM «BailkoHyp» SIBIISETCS OCHOBHBIM 0OBEKTOM
Ha3eMHOH KOCMHYECKOil HH(PACTPYKTYPhI, OTKy/a €KEro{HO ocymecTBusercs Gosee 20 3amyckoB
KocMudeckux pakeT. Oxono 50% mnpHXOAMTCS Ha TsbKensle pakeThl-HocuTenmH «IIpoToH-M» 1
«J{Hernp», KOTOpbIE HCIONB3YIT pakeTHoe TOmmMBo - rentui [1]. HauGosbiue sxonornyeckue
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KJ1acca OMACHOCTH, KOTOPBI HCIMONB3yeTcsi B KauyecTBE KOMIIOHEHTA PAKETHOTO TOIUIMBA B
pakeTax—HocHTensx kmacca «[Iporom» [2]. B pesymsrare magenms ctymeneir PH Bosmmkaer
mpobrema MomagaHus B OKPYXKaloIylo cpely KOMIOHeHToB paketHoro TomnBa (KPT), kotopsie
ocratorcsi Ha Oopry OY PH. Ilomagmanme KPT B okpykaiomyio cpeqy MNpOHCXOAWT H3-3a
pasrepmeTH3aLuy 0aKOB OTAE/AIOUIMXCS PAKET-HOCUTENeH NP MX paspylIeHuu B atMocdepe uin
OT yj1apa 0 noBepXHocTh 3emin. Bo Beex ciyuasx nonajganue KPT HanocuT 3HauuTeNIbHBIH yiepo
[3]. B xauecTBe HeraTMBHBIX HOCIEACTBUH BO3JEHCTBUA Ha CEIbCKOE XO3siCTBO CyIECTBYeT
BaXKHbIH aCNEKT, YTO CEJIbCKOXO3AHCTBEHHAs MPOJYKIHs, IOJNYYEHHAs C YYACTKOB 3aPaKEHHbIX
KOMIIOHEHTAMH ~ PAaKETHOrO  TOIUIMBA, Hecer ¢ co0O0il  peanbHyr yrposy —mnepenauu
BBICOKOTOKCHYHBIX KOMIIOHEHTOB I10 IUIIEBOI LIENOYKE JKMBOTHBIM H YEJIOBEKY.

OkcnepuMenTanbublid 1,1  QMMETHATHApAasHMH TOKCHKO3 BBI3BIBATH IyTeM BBIIAHBAHHSA
JIMCTH/UTMPOBAHHOH BOJIOH M CKapMIMBaHMEMC KOPMOM npumecH 1,1 aumermnruapasnna (mo3a:
0,05, 14 nneii.). Xumudeckuii coctas. ITnmeBas EHHOCTh, BUTAMHHBI, MHHEPAIbHBIC BEIIECTBA,
JKHpHBIE KHCIIOTEL. B okcriepumente Obut mpumener 1,1  aumernnruapasus, 98% I'CO
(rocyapcTBeHHbIH  CTaHAapTHBIA  oOpasew), mnpoussoautens Sigma Aldrich, Iepmanus.
TIpoBesenue sKcrnepUMeHTa ObUIO PACCMOTPEHO HA 3acelaHHM dTHYECKOil komuccus (akyibrera
«BeTepuHapHH M TEXHOJOTHH JKHBOTHOBOJACTBa» Ka3aXCKOro arpoTeXHHYECKOTO yHHBEPCHTETA
um. C. Ceiipynmnna.

Buin moaoGpaHbl M0 CHCTEME AHAJIOTOB OMBITHBIE W KOHTPOJIBHBIE TPYIIIBI JIAGOPATOPHBIX
SKHBOTHBIX — KPOJTHKH (PHCYHKH 1, 2).

Puc. 1. Dxcnepumenm Puc. 2. 1,1 oumemunauopazun

Jlns paGorer ¢ 1,1 mumermnruapasunom (I'CO) Obinit MpoiifeHBI CHENHANBHBIE KypChl:
«IIpombInieHHas G€301acHOCTh Ha ONAcCHBIX TPOM3BOJCTBEHHBIX OOBEKTAX», C MPHCBOCHHEM
kBanmu¢ukammn: «llepconan, nomymeHHslii k pabote co C/SIB n omacHbIMH BelleCTBaMH» H
«JInno, oTBeTCTBEHHOE 3a Ge30macHsbIif npuem, xpanenne 1 ormyck CJISIB n omacHbIX BEMIECTBY.

Craructiueckyio 06paboTky pesynpratoB mpooaman no M-EXCEL. JloctoBepHOCTH
pasnuuMii B XMMHYECKMX BEIMYMHAX KaX10i INpoObl ompeneisyv [0 aHaiu3y Bapuaruii
(ANOVA). Paznuuus cuuTany J0CTOBEPHbIMH 1IpH nokasaresne p<0,05.

B pesynprare ucclesoBaHMsS YCTAHOBMIIM, YTO COJEPXKAHME BJarM B MbILIEYHOH TKAHH
KPOJIMKOB B OIBITHOM IPYINEKPOIMKOB BbILIE YEM B KOHTPOJILHOIL rpymme u cocrasiuser 69,9+0,15
u 64,8+0,13 1/100r, COOTBETCTBEHHO.

OTO JeMOHCTPHpYeT YyBEIHYEHHE THIPEeMHYHOCTH Ml KonmenTpamms GenkoB B
KOHTPOJIbHO# Tpymme Obina Gosnbine, yem ombiTHOH Ha 4,1%. ComepkaHue XHpa B MBIIIIAX
OMBITHOM IpymIbl cocTaBuio 23,9% (Tabauia 3, pucyHok 3).
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30,8%; maraust — Ha 40,8%; docdopa—44,8%; xambuus nHa 45,7%; xenesa Obuto Ha 73,5%;
MonunbaeHa - Ha 74,5%, natpust — Ha 78,1%).
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O BO3JIENICTBIH I'ENTHJIA HA OKPYKAOIIYIO CPEJY U JKABOIT
OPTAHH3M.
bB.C. Maiikanos, JI.T. Aymeneesea, A.H. Canabex
KATY um. C.Ceiighyinuna
IIpencraBieHsl JaHHbIe GHOIMOrPapUIECKOTO U IATEHTHOrO IIONCKA, Ha OCHOBE
[IONCKa aHAIN3 HeTraTUBHOTO BO3JCiiCTBIS IeNTIUIA U ASTOKCUIIUPYIOLIETo JeiicTBUS
THAPOIIEPHTA.
KiroueBsle clioBa: TenTWI, TUAPOIEPUT, JETOKCHKAIIIS.
B. S. Maikanov, L. T. Auteleyeva, A. N. Sapabek
ABOUT THE IMPACT OF HEPTYL ON THE ENVIRONMENT AND THE
LIVING ORGANISM
The article presents the data of bibliographic and patent search, based on the search
analysis of the negative impact of heptyl and the detoxifying effect of hydroperite.
Keywords: heptyl, gidroperit, detoxification.



 [image: image49.jpg]B nocnenHee AecATHICTHA B HAYYHBIX KPYTaxX Bce GOJIbIIe IOTHIMAIOTCS
BOIPOCHI 3arPsI3HEHNS OKPYKAIOIel CpeIbl M COIMANbHOIT 3aIUTHl HACETICHNUS B CBA3H
C HCIOJIB30BaHHEM TelITHIIA B Ka9eCTBE PaKETHOTO TOILTHBA. [0 MHEHHIO psfia YUeHBIX
PpaKeTHO-KocMUYecKas JesTelbHOCTh HMeeT i Kasaxcrana (ocoGeHHO i paiioHOB,
HEIOCPEeICTBEHHO IIPHIIETAIOINX K TEPPUTOPHH ITycKa paKeT-HocuTeneil) cambre
HeTraTHBHEIE IIOCIIEICTBISA, IOCKOIBKY HOCHT 9acTo MoBTopsommiics Xapakrep. Cioaa
ClleyeT OTHECTH HapyIleHHe OIIHPYOHHOBOIO 0OMEHa, aHEMHUIO GepeMEHHBIX I
POXKICHHE <CKENTHIX» JeTeil, pa3BUTHEe HMMYHOASHIMTOB U Ip.
DKcIIepUMEHTaTbHBIMH HCCIEA0BAHUAMHE JOKa3aHO, YTO 3TU (HOPMBI HATOTOIUH
CBSI3aHBI C TOKCHYECKHM JeficTBHEM renTiia.[1]

113 OrpoMHOTO 4HcIa IPOH3BOAHEIX THAPa3HHA H3YYeHBI TOIbKO 100, U3 KOTOPBIX
40 BpeHSBI IS 340POBBSA JIF0/IeH, a 20 SBIMIOTCS KaHIEPOreHaMU UL KHUBOTHBIX.[2]

TuApasMH M ero IIPOM3BOAHEIC YPE3BBYANHO TOKCHYHBI IJIA JKUBOTHBIX H
genoBeKka. IIpH OCIPBIX OTpABIECHHMAX HAa IIEPBBHII IDIAaH BBICTYHAIOT CHMIITOMBI
mopaxkenns ITHC (cymopoxusiii s(¢ekr) um B MeHbIICH CTEHCHH - ICYCHU.
IIpousBoAHEIe THApa3sUHA OMNACHBI IIPH JIIOOOM IyTH IIOCTYIUICHHS B OPTaHH3M,
061aJal0T CIIOCOOHOCTBIO BBI3BIBATH OTAANCHHBIE U cremududeckue >GQeKxTsl, B
YaCTHOCTH MHAYIIUPOBATH Y JKHBOTHBIX OITYXOJIH Pa3IMYHBIX OPraHOB U TKaHeit.[3]

Cnabprii 3amax 1,1 JIMI, omHoro u3 HauGojee H3YYCHHBIX U IIPHMCHSICMBIX
IPOM3BOMHEIX THJApa3HHA, YJIABIHMBaeTCA deloBeKoM Ha ypoBHe 0,01 wmr/m3,
xonnenTpamua 0,05-0,08 mMr/mM3 BocmpHHHMaeTCs KaK CHIBHBII aMMHAdYHBIN 3amax,
YyBCTBHTEIBHBIC JINIA MOTYT OLIYTUTH KoHIeHTparuo 0,003 mr/m3. Ilepenocumoii s
denoBeka B TedeHnn 10 MuH cuuTtaeTcs KoHueHTpanus 240 mr/m3, amsa 30 Mus

— 120 mr/M3, s 60 Mmus — 70 mr/m3. IIpy OCTYIUICHHH B OPTaHH3M B Jo3e 10—
20 MI/KI' BO3MOXHO Pa3BUTHE OTPaBICHHI JIerKoii cTeneHu. OMUCaHbl CIIydal OCTPOTro
OTpaBIIeHIs IpH NpeObBaHuM B aTMocdepe, 3arpsisnenHoii 1,1 JIMI no 2,6 mr/m3, B
TedeHnn 1-2,5 4. OcTphle OTpaBIeHHs y YeT0BeKa BCTPEYaroTCs IPEHMYIIECTBEHHO Ha
npou3BoacTBax (72%), 9acTO COYeTasCh ¢ BO3AeHCTBIEM HUTpo3oAnMeTHIaMuHa (9%),
a30THOH kuciotoit (42%). OcHoBHOW myTh momaganus 1,1 JIMI' B opraHusM B
IIPOHM3BOJICTBEHHBIX YCIOBUAX —HHTAIISAIMOHHBI (92%), B TpeTH CIydaeB OTMEYEHO
monaganue 1,1 JIMI' Ha koxy. Y HOpaKCHHBIX HaOIIOJAaeTcs CKPBHITBIH IIEpHOJ,
KOTOpbIit mutest oT 30 MuH 10 24 9 u 6onee. Okomo 85% OTpaBiIeHHI OTHOCITCS K
JIETKUM, JIETaJIbHOCTB IIPH KOTOPBIX COCTaBIIeT 2%, a IPH CPEIHHX U TSDKENBIX —
15%.[4]

Jlerkas cTeIIeHb OTPaBICHNUS y HOPAXKEHHBIX IIPOABILIETCA Yepe3 HECKOIBKO YacOB
(cyrok) mocie npe6sBanms B atmocdepe 1,1 JIMI'. Bo3HuKaloT ToIHOTa, pBOTa, 6O
B KHBOTE, 03HOO, ronoBHble Gomu. IIosABIAIOTCA GECCOHHHIIA, TepsAeTcs aIleTuT, B
OTHENBHBIX CIy4asX OTMEYaeTcsl yBeIMYeHHE II€UeHH, y HEKOTOPBIX IOpPa)KEHHBIX
BO3HHKAET IIOHOC. SIBIeHHe pa3fpaKeHNs CIH3UCTHIX 000J0YeK BEPXHHX JIbIXaTeIbHBIX
oyTeil M IJIa3 BBIpaXeHBI yMepeHHO. OTMedaeTcsi HAKIOHHOCTh K TaXHKapZIHH,
apTepHaIbHOI THIIepTeH3HH. B KpoBH 0OHApy KHBAaeTCs PETHKYIOINTO3, JIEHKOIHTO3,
nuMoneHns, GumpyOouHeMis. JINTeIbHOCTS 3a00/IeBaHHs PEAKO IIpeBHIMaeT 5—6
cyTok.CpesiHsAs CTelleHb OTPaBIEeHUs XapaKTepH3yeTcss TOKCHIEeCKOil sHIedanonaTheii,
TemaTHTOM H Hedpomartueii. BplpakeHHas aJUHAMHA, CIa0OCTh COIPOBOXKIAIOTCS
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« 1,1-Dimethylhydrazine (UDMH) was
oxidized in water by Oz H0n,
KMnO; and HOCI.

« UDMH oxidation products (OPs) were
detected and identified using Orbi-
trap MS.

« None of the oxidative reagents pro-
vided removal of all nitrogen-
containing UDMH OPs.

« The currently used reagent for soil
cleanup gives the greatest variety of
formed OPs.

«OPs of mainly CHN-class were
detected in polluted soil after reagent

treatment.
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unsymmetrical dimethylhydrazine (UDMH) are mainly based on the treatment with various oxidative
reagents. Until now, the assessment of their effectiveness was based on the residual content of UDMH
and did not take into account the possibility of the formation of a large number of potentially dangerous

awiiae onlin 34 Apeil 078 nitrogen-containing transformation products (TPs). In this study, using the recently developed approach

based on high-resolution Orbitrap mass spectrometry, the comprehensive characterization of UDMH TPs
Handling Editor: Keith Maruya formed by the action of air oxygen and different oxidants (Fenton's reagent, KMnO,, HOCI, H,0, in the

presence of Cu?* and [Fe (EDTA)|~ catalysts) typically used to detoxify spill sites was performed. The
Keywords: range of the identified molecular formulas of TPs comprised 303 compounds of various classes. Among
11-Dimethylhydrazine them, there is a number of major products not previously described in the literature. It was established
Rocket fuel that none of the investigated oxidative reagents ensures complete conversion of rocket fuel to safe
gx'ldallwe transformation compounds. The hydrogen peroxide based reagents, particularly Hy0, + Na [Fe (EDTA)] system currently

il cleanup

used in Kazakhstan, give the greatest number of TP, for many of which a toxicity was not characterized
so far. The majority of the compounds found in model solutions was detected in extracts of soil from the
crash site of the Proton carrier rocket, which was subjected to the on-site reagent treatment. During
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successive treatments, along with the decrease in the number of detectable UDMH TPs, their ratios

change in favor of amines.

Elsevier Ltd. All rights reserved.

1. Introduction

1,1-Dimethylhydrazine (unsymmetrical dimethylhydrazine,
UDMH) is one of the most common rocket fuels used by various
types of carrier rockets (mainly, of the heavy class) of the EU, Russia,
India and China (Kenessov et al., 2011; Buryak and Serdyuk, 2013).
Being an extremely toxic substance with carcinogenic, mutagenic
and teratogenic properties (Carlsen et al., 2009), UDMH poses a
serious threat to natural ecosystems and human health (Carlsen
et al, 2007). First of all, this problem is typical for the territories
used for landing burned-out rocket stages, in which the residual
content of UDMH can reach several hundred kilograms (Koroleva
et al, 2018). The environmental pollution with UDMH can also
occur during the production of rocket fuel, its transportation and
storage. The most dangerous are emergency situations (fuel spills,
unsuccessful launches, etc.), i.e. the crash of the “Proton” carrier
rocket with 600 tons of the propellant (UDMH + N204) 2.5 km from
the Baikonur cosmodrome (Kazakhstan) on July 2, 2013 (Zhubatov
et al,, 2016).

Since UDMH is a strong reducing agent, the main method for
cleanup of soils contaminated with the rocket fuel is a treatment
with various oxidizing reagents. Previously, sodium and calcium
hypochlorites were used for this purpose. The rejection of them was
associated with their toxicity and ability to form the extremely
hazardous by-product having carcinogenic properties — N-nitro-
sodimethylamine (Thiem et al, 1997). Later, hydrogen peroxide,
potassium permanganate, transition metal salts and their various
combinations were proposed as effective oxidants of hydrazines
(Zhubatov et al,, 2017).

The use of KMnOy s limited by its insufficient solubility in water
and high cost. In alkaline environment characteristic for some soil
types (especially in Kazakhstan), it acts as a one-electron oxidant,
which significantly reduces the effectiveness of detoxification
(Zhubatov et al.,, 2017).

The most readily available and nowadays widely used oxidant is
hydrogen peroxide. The use of aqueous solutions of H,0; for soil
treatment is characterized by rather low efficiency: 500h after
exposure to contaminated samples, unreacted hydrazine was
detected (Thiem et al, 1997). A similar result was obtained by
Ul'yanovskii et al. (2017), who showed that, even 45d after the
initiation of the interaction with the oxidant, about 1% of UDMH
fromiits original content remains in the solution. Catalysts based on
transition metals (Cu, Fe, Mn) are used to increase the rate of hy-
drazines oxidation by hydrogen peroxide (Thiem et al., 1997). For
example, under the action of the Fenton's reagent (Fe>* + H,0,),
the concentration of 1,1-dimethylhydrazine rapidly decreased to
levels below the detection limits achieved by ion chromatography
with amperometric detection (IC-AD) (Zhubatov et al., 2017). As a
result, 93% of the original UDMH undergoes mineralization with
the formation of formic and acetic acids, as well as nitromethane
(Makhotkina et al., 2006; Angaji and Ghiaee, 2015). Among the
reaction by-products, NDMA, 114,4-tetramethyl-2-tetrazene
(TMT), 1-formyl-2,2-dimethylhydrazine (FDMH), and 1-methyl-
1H-1,24-triazole (MT) can also be found due to their resistance to
the action of the Fenton's reagent (Zhubatov et al, 2017).

Recently, the new reagent consisting of Hy0z and iron com-
plexonate (EDTA Iron (II1) sodium salt) was used in Kazakhstan for

the cleanup of soils contaminated with rocket fuel (Technological
regulations, 2012). After 10 d, concentration of UDMH in the soil
reduced by 2-3 orders of magnitude (Zhubatov et al, 2017).
Despite this, as in the case of the Fenton's reagent, residual amounts
of TMT and MT, as well as dimethyl-1H-12,4-triazole, are found
after soil treatment.

As a rule, the effectiveness of reagents for cleanup has been
estimated from the residual content of UDMH and a limited num-
ber of the most important products of its oxidation on the basis of
postulated simple schemes of ongoing reactions. At the same time,
the range of known products of oxidative transformation of UDMH
has been substantially expanded (Kenessov et al, 2010, 2012;
Smolenkov et al,, 2007; Ul'yanovskii et al., 2014; Kosyakov et al.,
2014; Abilev et al., 2015) reaching 50—60 compounds identified
by GC-MS (Kenessov et al., 2012). Not conceding on the UDMH
toxicity, many of them represent a serious hazard. First of all, this
refers to compounds containing N—N bonds (Carlsen et al., 2007,
2008, 2009).

An important and still underestimated factor in the oxidation of
alkylhydrazines is the formation of free radicals (including methyl)
(Netto et al, 1988), which take part in the formation of a very wide
range of transformation products. The approach recently proposed
by Ul'yanovskii et al. (2017) and based on the use of orbital ion trap
high-resolution mass spectrometry with electrospray ionization
(ESI-OIT MS) provided a highly sensitive detection of the widest
possible range of compounds, including thermolabile, as well as
effective discrimination of isobaric structures. Its application for the
study of the oxidation reaction of UDMH with hydrogen peroxide
allowed the discovery of hundreds of nitrogen-containing inter-
mediate and final products of CHN and CHNO classes. Among them,
in addition to the aforementioned known oxidation products of
rocket fuel, there is a large number of toxic substituted heterocyclic
compounds (imines, piperidines, pyrrolidines, dihydropyrazoles,
dihydroimidazoles, triazoles, aminotriazines, and tetrazines), as
well as complex structures containing up to ten nitrogen atoms
(Milyushkin et al,, 2019). The developed methodology based on the
comprehensive untargeted screening of UDMH transformation
products in extremely complex mixtures has opened new oppor-
tunities for studying the effectiveness of reagent treatment of
wastewaters and soils contaminated with rocket fuel. The present
study is aimed at the determination of molecular formulae, iden-
tification and comparison of the potentially hazardous UDMH
transformation products formed under the action of various oxi-
dants/catalysts used for wastewaters and soil cleanup.

2. Materials and methods
2.1. Reagents and materials

11-Dimethylhydrazine (98%) was purchased from Sigma-
Aldrich (Steinheim, Germany) and used without further purifica-
tion. UDMH was stored under nitrogen atmosphere to exclude
interaction with air. The absence of oxidation products was
confirmed by GC-MS and LC-MS.

To prepare oxidant solutions, a 30 wt % aqueous solution of
hydrogen peroxide (extra pure, Khimmed, Moscow, Russia), po-
tassium permanganate (extra pure, Vekton, St. Petersburg, Russia),
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Abstract

Aim: This study investigated the effects of antitox and Vitamin E-selenium on meat quality and safety in rabbits after
experimental 1,1-dimethylhydrazine (1,1-DMH) toxicosis.

Materials and Methods: Experimental groups of rabbits weighing 1.5-2.5 kg each were kept in a vivarium under same
controlled conditions (temperature 16-21°C, humidity 60-80%, 12/12 h light/dark cycle, noise level <85 dB) with free
access to standard food containing 22.0% protein, 4.5% fat, and 4% fiber. The effect of a detoxifying mixture of antitox and
Vitamin E-selenium on safety indicators (residual amount of 1,1-DMH) and quality indicators pre- and post-detoxification
of the rabbits from 1,1-DMH was determined.

Results: After detoxification, the residual 1,1-DMH level decreased in all organs and tissues to <0.1 mg/kg. The nutritional
value of meat increased by improving organoleptic, physical, and chemical parameters and the amino acid composition of
protein.

Conclusion: The antitox+Vitamin E-selenium detoxifying mixture significantly decreases the residual 1,1-DMH level in
organs and tissues of animals and increases the nutritional value of rabbit meat in subacute poisoning. The detoxifying
mixture can also be used on animals grazing in territories adjacent to Proton-M launch sites for preventive and therapeutic

purposes.

Keywords: 1,1-dimethylhydrazine, amino acid composition, detoxification, detoxifying mixture, meat, rabbits.

Introduction

Ecological system contamination by mutagenic
xenobiotics has attracted increasingly attention of
researchers. One type of chemical pollution of eco-
systems is caused by the fall of separable steps of
rockets containing residues of 1,1-dimethylhydrazine
(1,1-DMH) fuel [1]. 1,1-DMH is an unstable, highly
toxic hazard Class 1 chemical. Therefore, it is easily
oxidized [2].

1,1-DMH has a toxic and skin-irritating effect on
both humans and animals. It can enter the body through
the respiratory, integumentary, or gastrointestinal
system. In the body, 1,1-DMH is distributed evenly,
affecting the liver, central nervous system (CNS), car-
diovascular system, and hematopoietic system [3,4].

So far, seven groups of neutralization methods
have been tested under laboratory and industrial con-
ditions: Chemical, biochemical oxidation, radiation,

Copyright: Maikanov, et al. Open Access. This artidle is distributed
under the terms of the Creative Commons Attribution 4.0
International  License  (http://creativecommons.org/licenses/
by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided you give appropriate credit
to the original author(s) and the source, provide a link to the
Creative Commons license, and indicate if changes were made.
The Creative Commons Public Domain Dedication waiver (http://
creativecommons.org/publicdomain/zero/1.0/) applies to the data
made available in this article, unless otherwise stated.

thermal, catalytic neutralization, vapor absorption,
and leakage dilution [5].

Studies at the Baikonur Cosmodrome, Kazakhstan,
have reported the use of potassium permanganate
(sodium or calcium) with promoters as an effective
method of neutralizing leakages at unsymmetrical 1,1-
DMH (UDMH) concentrations of up to 0.1% [6]. The
Baikonur Cosmodrome has played a significant part
in the history of rocket science and cosmonautics. The
first intercontinental ballistic missile R-7 was success-
fully launched from here in August 1957 and reached
the Kamchatka Peninsula at a distance of 6000 km. Six
weeks later, the modified R-7 launched the first artifi-
cial Earth satellite into orbit. In 1961, the first cosmo-
naut, Yuri Gagarin, started his space trip from the same
launch pad [7].

One method of partial neutralization is to treat
UDMH leakage with mineral and organic acid solu-
tions. For this, nitric, hydrochloric, sulfuric perchlo-
ric, acetic, oxalic, and phosphoric acids are used [8].
However, there are no effective methods of neutralizing
1,1-DMH and its decay products; the duration of soil
self-cleaning from 1,1-DMH is up to 34 years and from
kerosene 5 years. During the period of the Baikonur
Cosmodrome operation (1957-2003), the total volume
of atomized 1,1-DMH was ~2000 tons [9].

Veterinary World, EISSN: 2231-0916

1567



[image: image54.jpg]Available at www.veterinaryworld.org/Vol.13/August-2020/11.pdf

For detoxification of 1,1-DMH in atmospheric
air, sorption by lignohumic substances for disinfec-
tion of rocket fuel leakage is recommended (Patent
2529999). The sorbent is hydrolyzed by humification
in vivo lignin and absorbs UDMH at high speed by
strong binding of 1,1-DMH due to chemical interac-
tions with the functional groups of lignin and humic
substances [10].

In the case of CNS and liver damage caused
by UDMH, curcumin has a protective effect [11,12].
Researchers in India induced adenomas and colon car-
cinomas in rats by introducing DMH, and they found
that administration of vanadium salt not only increased
glutathione S-transferase and cytochrome P450 activ-
ity in the liver but also slowed tumor growth [13].

Because of the use of hazard Class 1 and 2 chem-
icals while preparing and starting launch vehicles and
spacecraft, environmental safety is a major issue in the
space-rocket industry. The greatest environmental risks
arise with 1,1-DMH turnover, which is used as a compo-
nent of rocket fuel in Proton class launch vehicles [14].

The main environmental impact of launches is
caused by the fall of separable steps of launch vehi-
cles. The separation of the first step of Proton-M
occurs in the Ulytau district of the Karaganda region
of Kazakhstan. In temritories with fresh falls and
UDMH leakage, air pollution is also observed [15].

UDMH in the soil can migrate along with the
soil profile into groundwater and open water spaces,
accumulate in herbs and cultivated plants, and then
enter the bodies of animals and humans. Numerous
studies have confirmed the existing potential danger
of the transmission of rocket fuel components along
the soil-plant-animal-human food chain. The intro-
duction of these substances into the bodies of animals
causes intoxication or disease, decreasing in the qual-
ity of livestock products.

Antitox (1 mL) comprises 0.2 g of sodium
thiosulfate, 0.022 g of sodium glutamate, 0.001 g of
chlorkresol, and 0.0005 g of sodium bisulfite. The
drug is used to detoxify the body by binding with
toxic products to form nontoxic sulfites and remove
toxic substances from the body [16]. It has a stabiliz-
ing effect on hepatocyte membranes; improves their
energy supply: normalizes protein, carbohydrate, and
fat metabolism: and increases the body’s resistance to
hypoxia. Vitamin E-selenium makes up for the lack
of Vitamin E and selenium in animals [17]. The bio-
logical role of selenium is related to its antioxidant

Table-1: Experiment design.

properties. Selenium helps remove toxic substances
from the body and increase immunity. The drug leads
to a rapid increase in Vitamin E and selenium levels
and normalizes metabolic processes [18].

This study investigated the effects of antitox and
Vitamin E-selenium on the quality and safety of rabbit
meat after experimental 1,1-DMH toxicosis.

Materials and Methods

Ethical approval
The study was approved by the Ethics
Commission of the Faculty of Veterinary Medicine and
Animal Husbandry Technology of S. Seifullin NAO
KATU (extract from #1 protocol dated 02.02.2017).

Materials

The research material included samples of rabbit
meat and internal organs. Experimental 1,1-DMH toxi-
cosis was induced by per os administration of 0.5 mg/kg
(subacute poisoning) of 1,1-DMH for 30 days. 1.1-
DMH, 98% GSO (state standard sample), was obtained
from Sigma-Aldrich (Germany). To work with 1.1-
DMH (GSO), we took a special course “Industrial
Safety at Hazardous Production Facilities,” granting
the qualification of “Personnel authorized to work with
potent toxic substances and hazardous substances.”

Study period and location
The study was carried out from September 2018
to December 2019. The study was carried out in the
vivarium ofthe Veterinary Clinic and in the Food Safety
Laboratory of the Kazakh Agro Technical University
names after Seifullin S. Additional study was car-
ried out at the Republican State Enterprise “Graysh
Ecology “Research Center” or the Ministry of Digital
Development, Innovation and Aerospace Industry of
the Republic of Kazakhstan Aerospace Committee
as well as in the Laboratory of Biochemistry of the
Siberian Research and Design Technological Institute
of Animal Breeding of the Siberian Federal Scientific
Center of Agrobiotechnology of the Russian Academy
Sciences, Novosibirsk (Russian Federation).

Experimental design
The design of the experiments was that the
detoxifier was tested on a group of experimental ani-
mals. The animals were pre-etched with 1,1 dimethyl-
hydrazine in the dose we selected (Table-1).
Methods
The mass fraction of 1,1-DMH in muscle tissue
samples in the range of 0.1-20.0 mg/kg was mea-
sured by ion chromatography with amperometric

Sr. No. Group Dose 1, Detoxifying mixture  Studied indicators
1-DMG mg/kg/day
1. Experimental #1 (n=5) 0.5/30 - Residual amount of 1,1-DMG,
2. Experimental #2 (n=5) 0.5/30 Antitox 3 ml, i/m - E-Selen organoleptic and physicochemical
0.04 ml/1 kg 10 days*  indicators, amino acid composition
3. Control (n=5) - - Organoleptic and physicochemical

indicators, amino acid composition
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HA MOJIE3HY 0 MOJe]b

[IpenocraBisisi yka3aHHble HM)KE JOKYMEHTBI, I[polly (MpOCHM) BbLAATh MaTEHT Ko ctpans
PecnyGimnkun KasaxcraH Ha MOJI€3HYIO MOJIENb Ha HMS 3asiBUTeNIs (ei) "é’ g{;‘gﬂs“]{’?
(71) 3agBuTens (H): i iy
HexkomMmepyeckoe axkunoHepHoe o6mectBo «Ka3zaxckmii  arpoTexHHYeCKHH YCTAHOBJICH)
yausepcuteT umenn Cakena Celdynanna», r. Hyp-Cyaran

(}’Ka3blBat3TCﬂ [1OJIHOE UM WJIH HAUMEHOBAHHE U MECTOKHTEILCTBO WIH MECTOHAX0XK/ICHHE) KZ
HaHHbIe 0 MECTOXKHTE/ILCTBE aBTOPOB-3asBHTEIEl IIPUBOAATCS B rpade psaaom ¢ rpadoii ¢ koaom (72)

3anonHAeTCs TOJLKO TPH HCHpAIIMBAaHHHM MpHOpHTETa Mo jgare, Gosee paHHell, vyeM jJaTa 1ojadl 3asBkH B PecnyGimkaHckoe
rocyapcTBeHHoe npeanpuatie « HaumonaibHbIi HHCTHTYT HHTELIEKTYaIbHOH coberBeHHOCTH» (Hanee — PI'TI « HUHC»)
[Ipoury (pockM) yCTaHOBHTB MPHOPHTET MOJIE3HOH MOEIH MO JlaTe:

D Mojiaul nepBoil (bIX) 3ad4BKH (0K) B rocymapcrBe-ydacTHHKe [lapmkckoll koHBeHUMH (nyHKT 2 cratbH 20 [lareHTHOrO
3akona Pecniy6imkn Kasaxcran (nanee — 3akoH)

D nogaun 6onee panneii 3aaBku B PI'TI « HUUC» B coorBeTcTBHH ¢ nyHKTOM 4 ctathi 20 3akoHa
D nojayn neppoHayaabHoi 3asaBku B PI'TI « HUMC» B coorBeTcTBHH ¢ nyHKTOM 5 cTathi 20 3akoHa

D MPHOPHUTETA NEPBOHAYAIBHOMN 3a4BKH (IYHKT S craTbhi 20 3aK0Ha)

D MOCTYIUTEHHS JOMNOJHHTEIbHBIX MaTepHaloB K 6osiee paHHel 3asBke (MyHKT 3 cratesd 20 3akoHa)

D (31) Ne nepsoii, 6onee D (32) lata ncnpaninBaeMoro npuopHTeTa (33) Koa ctpans nojgaun no ST.3 (npn

paHHei, epBOHAYaIbHOMH HCTIPAlIMBAaHNH KOHBEHLIHOHHOTO
3a5BKH [PHOPHTETA)

(54) Hassanue nonesHoii Moaenu

Kanyapaap opranmsminaeri 1,1-IuMeTHATHAPA3ZHHAI JeTOKCHKALMNAIAY YIIiH AHTHTOKC JK9He BHTAMHH Bs
KOCHACHIH KOJIAAHY

IIpamenenne cmecH M3 AHTHTOKC H BHTAMHHA Bs ans  neroxkcukaunu 1,1-IHMeTHATHAPA3ZHHA B OpPraHH3Me
KHBOTHBIX

AJpec JUTA nepenucku (MoMHBI MOYTOBbIH aapec U UM ajgpecara)
010011 r. Hyp-Cyaran, np. Ilobeas: 62
HAO «Ka3zaxckmii arporexanyecknii yansepcurer um. C. Celidyrimnay, HaydyHas 4acThb

Tenedon: MoOuibHbIH TenedoH: - Daxc: AJipec HIeKTPOHHOH IOYTHI:
8(7172) 382209, 8-778-603-35-77 8(7172) 31-60-72 arman-post@vandex.ru

(74) [TaTeHTHBII NoBepeHHBIH (MMOIHOE UM, PErHCTPAIIHOHHBIN HOMEp, ajapec) WIH MpejcTaBUTeb 3asBUTeN (ei) (MoaHoe HMs
WIH HAUMEHOBaHMe, ajpec)

(75)
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I[NOBEPCHHOTO HJIM IIPCACTABHATCIIA

JAPYroil IOKyMEHT 1
CBHJIETEJILCTBO 0 perucTpanum
FOPHANYECKOTO JIMIIA

No ¢purypsr ueprexeii, npeaaraemoii 1is nydaukaimn ¢ popmyoii (pedepatom)

(72) ABTOp(bI)( yKa3bIBaeTCs MONTHOE HMS) [TonHbIi MOYTOBBI aapec MeCTOKHTEIbCTBA, BKIKOUAs HAHMEHOBAHME

crpanbl 1 ee kKoa no cragaapty BOHMC ST.3, (ecim 0H ycTaHOBJIEH)

Maiikanos Baara6aii Caxenosny PK, r. Hyp-Cyaran, yj. Kearokcan 2/1, kB 89

d - ’ . S,
CeiizenoBa Coimbar IMonarOexoBHA PK, r. Hyp-Cyaran, yn.bpycunosckoro S, ks 2
PK, r. Hyp-Cyaran, yia. Kepeii ZKanubex xanaap, 1. 148,

Ayteneesa Jlaypa Ty/sierenosna wn. 8

3

(™Mbl

(paMiIng, MM, OTYECTBO (IIPH ero HaJIHYHH)
npouy (MpocMM) HE YIIOMMHATh MEHA (Hac) Kak aBTopa (0B) pu myOJIMKaLMH CBEJICHHH O BblJ1au¢ MaTeHTa
Ha MMOJIC3HYI0 MOECIIb
[Toanwuce (1) aBTOpa (OB):

CornaceH Ha MCMOJIB30BaHHE CBEJICHHH, COCTABIBIIOUIUX OXPaHAEMYKO 3aKOHOM TaWHy, COJAepiKallylocs B
MH()OPMALIMOHHBIX CUCTEMAX

[Toanucs:

CKpeIUIAeTCA MeYaThio)





5

