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ABSTRACT
 
Final report 84 p., 20 tab., 8 fig., 38 ref, 9 appen.
CAMEL BREEDING, CAMEL MILK, PASTEURIZED MILK, FERMENTED MILK PRODUCTS, YOGURT, COTTAGE CHEESE, CHEESE, RAW MATERIAL QUALITY, TECHNOLOGY DEVELOPMENT, TECHNOLOGY IMPLEMENTATION.
The object of the study is camel milk obtained from the peasant farm "Erbol" (Turkestan) and SPK "Shieli - turt tuligi" (Kyzylorda region, Shieli).
Goal of project – develop the technology of new types of dairy products (yogurts with probiotic action, cottage cheese, curd mass, cheese, pasteurized milk) based on camel milk with domestic bacterial starters. 
In the process of work, research was carried out to determine the quality of raw materials and finished products based on camel milk in laboratory conditions. We used standard methods for studying biochemical and microbiological indicators of raw materials and finished products in accordance with GOSTs. The biological, nutritional and energy value of finished products has been determined.
As a result of the work carried out, a technological scheme for the production of pasteurized camel milk, yogurt with probiotic properties, curd mass based on camel milk was developed. A package design has been developed for ready-made dairy products. Based on the work carried out, patents of the Republic of Kazakhstan were developed and obtained: №34513 « Method of pasteurized camel milk production», №34514 « Method for the production of camel milk drinking yogurt», №34543 « Method of yogurt production with probiotic properties based on camel milk». A meeting and training seminar were held for farmers-producers of camel milk in the Usharal district of Zhambyl region. An internal regulatory document has been developed for: cottage cheese mass (СТ ТОО 161140015749-03-2020), yogurt based on camel milk (СТ ТОО 161140015749-02-2020), for pasteurized camel milk (СТ ТОО 161140015749-01-2020). 
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DEFINITIONS, SYMBOLS AND ABBREVIATIONS

The following terms were used in this research report with appropriate definitions:
	AIC
	· Agro-industrial complex

	LLP
	· Limited liability partnership

	FM
	· Farm

	рН
	· Active acidity, amount of organic acid formed after coagulation of milk proteins

	DSMR
	· Dry skimmed milk residue

	0T
	· Turner degree

	0D
	· Dornik degree

	PET
	· Polyethylene terephthalate

	FDP
	· Fermented dairy product

	BAA
	· Biologically active additives
























REGULATORY REFERENCES

The report uses references to the following standards:
GOST 2665-85 – Milk. Temperature measurement method
GOST 3624-92 – Milk and dairy products. Titrometric methods for the determination of acidity
NF 04-206 Janvier 1969 – Titrometric methods for the determination of acidity according to international standard
GOST 3625-84 – Milk and dairy products. Methods for determining the density
GOST 3626-73 – Milk and dairy products. Methods for determining moisture and dry matter
GOST 3628-78 – Dairy products. Methods for determination of lactose 
GOST 5867-90 – Milk and dairy products. Methods for determining the fat content
GOST 23327-98 – Milk and dairy products. Method for measuring the mass fraction of total nitrogen in Kjeldahl and determining the mass fraction of protein 
GOST 26781-85 – Milk and dairy products. Measurement Methods (pH)
GOST R50480-93 – Food Products. Method of detection of bacteria of the genus Salmonella
GOST 9958-81 – Methods of bacteriological analysis
GOST 9225-84 – Milk and dairy products. Methods of microbiological analysis
GOST 10444.11-89 – Food Products. Methods for determination of lactic acid microorganisms
GOST 10444.5-85 (ST COMECON 3836-82) – Canned Food. Method for determination of thermophilic aerobic and facultative anaerobic microorganisms
GOST 30425 – Canned Food. Method of determination of industrial sterility










INTRODUCTION

Justification for the implementation of the project: agreement No. 25 dated September 10, 2018 between the Ministry of Agriculture of the Republic of Kazakhstan and LLP “LF Company” (Appendix A).
In terms of camel milk production and processing, Kazakhstan is among the leading countries in the world out of 48 countries where camels are traditionally bred. Camel farming is widespread in the South-Western region and covers 120 million hectares of desert and semi-desert pastures. Currently, the number of camels in the country is about 220 thousand heads.
The milk of farm animals has been sufficiently studied and is widely used in the dairy industry. However, the composition and properties of the milk of camels-Bactrians and dromedaries are insufficiently studied. To date, the production of products from camel milk has not been established, the features of its chemical composition and biotechnological properties have not been studied in detail. The available literature on camel milk mainly reflects the characteristics of this raw material in individual regions.
Processing camel milk into final products with added value makes camel farming productive and cost-effective, which in turn is one of the tools for involving desert and semi-desert lands in the sphere of economic development and involving the local population in material production. One of the urgent problems of productive camel farming is the sustainable development of dairy camel farming, due to the excess of demand for camel milk over the real possibility of its production. The main factor limiting the increase in production of camel milk to fully meet the needs of domestic and foreign markets is: low milk productivity of animals, a small number of specialized dairy types of purebred Kazakh Bactrians (Camelus Bactrianus), dromedars (Camelus Dromedarius) of the Arvan breed and interspecific hybrids in relation to the total population.
Currently, the dairy industry of our country faces a promising and urgent problem – to develop new dairy products based on camel milk using probiotic microorganisms.
Functional nutrition is the most important and effective factor that ensures the preservation of human life and health. One of the representatives of functional nutrition products is probiotic products. Dairy products created using lactic acid bacteria are considered as the basis of functional human nutrition and contribute to the prevention of a number of diseases.
The mass fraction of fat in camel milk produced in Kazakhstan is on average 4.0% or higher, while in other countries this figure is no more than 3.2-3.5%. Unique national dairy products for Kazakhs, which have no analogues in the world dairy industry, can be produced on the basis of camel milk, with a high fat content. However, due to the lack of a unified technology for harvesting and primary processing of camel milk, it is significantly difficult for domestic dairy products to enter the world market.  
Relevance. The development and implementation of innovative technologies for the production of new products based on camel milk will enable the development of dairy camel farming in Kazakhstan. The social situation of livestock farmers will improve. It is no secret that people engaged in camel farming live far from the benefits of civilizations and are excluded from participation in market relations. They are forced to sell their products to Resellers at low prices, and at best during the seasonal period. 
The results of our project will help to stabilize the income of farmers from the sale of camel milk, the developed technology will ensure the year-round production of new products based on camel milk, respectively, and milk intake will be made on a permanent basis. In addition, the result of the project will help to increase farmers ' knowledge, as farmers will be constantly consulted to systematize the conditions for keeping animals and milking rules, to improve the quality of raw materials and finished products. 
The possibility of using camel milk in order to expand the raw material resources in the region and create products based on it that meet the requirements of functional nutrition, the production of new specialized food products, is one of the urgent tasks solved by the country's food security.
The novelty of the project is the development and implementation of effective technologies for the production of new types of specialized dairy products based on camel milk.
The goal of this project is to develop a technology and technological scheme for the production of pasteurized camel milk, yogurt with probiotic properties, drinking yogurt, cottage cheese and curd mass, and camel milk-based cheese. 
To achieve the project goal, the following tasks were set:
- study of physical,chemical, and biochemical parameters of camel milk; 
- development of technology for the production of pasteurized camel milk and new fermented milk products (yoghurts with probiotic properties, cottage cheese and curd mass, cheese) based on camel milk using domestic bacterial starters;
- development and approval of the organization's standard for further implementation of the developed technology for the production of new products based on camel milk;
- research to determine the quality of raw materials and finished products based on camel milk in the laboratory.
- implementation of the production quality management system and receipt of the "Declaration of conformity" of the Customs Union for new dairy products based on camel milk.
- development of packaging design for finished products
- development and filing of 3 patent Appendixs for the protection of intellectual property for new types of dairy products based on.
As a result of the research:
- physical, chemical, and biochemical parameters of camel milk were studied;
- developed technologies for the production of pasteurized camel milk and new fermented milk products (yoghurts with probiotic properties, cottage cheese and curd mass6 cheese) based on camel milk using domestic bacterial starters;
- developed and approved a standard for the organization of the developed technology for the production of new products based on camel milk;
- conducted research to determine the quality of raw materials and finished products based on camel milk in the laboratory.
- the production quality management system was implemented and the Customs Union "Declaration of conformity" was obtained for new dairy products based on camel milk.
- developed the design of packaging of finished products
- developed and obtained 3 patents of the Republic of Kazakhstan for the protection of intellectual property for new types of dairy products based on.
Field of Appendix: Dairy industry. Food industry.
Interim report for 2018: IRN BR06249304-OT-18, Inventory number 0218RK01102
Interim report for 2019: IRN BR06249304-OT-19 Inventory number 0219RK00334
















THE MAIN PART OF RESEARCH REPORT

1 The choice of research areas 
Camel milk differs from the milk of other types of farm animals in its chemical composition, nutritional and medicinal properties. Camel milk contains three times more vitamin C, 10 times more iron, and unsaturated fatty acids, B vitamins, and minerals than cow's milk [1]. The average chemical composition of camel milk’s DSMR is 8.2%, fat – 3.5%, protein – 2.9% (including casein 2.5%), carbohydrates – 4.7% [2]. Camel milk proteins have lower electrophoretic mobility, and lipids are the main sources of energy with essential fatty acids. Camel milk is also a rich source of calcium, phosphorus, and fat-soluble vitamins [3].
The moisture content of camel milk is on average 87.3% [4], respectively, it is a potential nutrient medium for the growth of microorganisms and is very susceptible to bacterial and enzymatic spoilage [5].
In the production of pasteurized milk, the pasteurization process itself plays an important role – it is the heat treatment of milk at temperatures below its boiling point, carried out in order to neutralize the milk in microbiological terms, inactivate enzymes, and give the milk a certain taste and smell. Pasteurization of milk weakens or destroys some defects in the taste and smell of milk, and in combination with cooling and aseptic filling eliminates secondary contamination by microorganisms and prevents spoilage of the product during storage. Critical temperatures of death of pathogenic microorganisms are lower than those of lactic acid, especially thermophilic bacteria. The enzyme breakdown temperatures are also different. Thus, phosphatase is inactivated at 72-74°C, native lipase – at 74-80°C, bacterial lipase – at 85-90°C. Currently, two types of pasteurization are used in milk processing: low-temperature pasteurization is carried out at a temperature not exceeding 76°C and is accompanied by inactivation of alkaline phosphatase; high-temperature-is carried out under various modes (temperature, time) at a temperature from 77 to 100°C and is accompanied by inactivation of both phosphatase and peroxidase.
Depending on the type of milk and the degree of contamination, different pasteurization temperatures are used. Camel milk whey proteins are more heat-resistant than cow's milk, so pasteurization at 72°C for 5 minutes did not affect the composition of camel milk [6]. According to some studies, camel milk can be pasteurized at a temperature of 63°C for 30 minutes [7]. In the works of the authors [8], the properties of camel milk pasteurized at 64oC for 30 minutes were also studied. According to the Kenyan standard specification for pasteurized camel milk, low-temperature pasteurization should take place at 63oC (30 min), and high – temperature pasteurization-72 oC (15 sec). 
There are various studies on obtaining yogurt from camel milk with the addition of a stabilizer [9], supplemented with various spices [10], flavored yogurt [11] and probiotic yogurt [12]. 
The main problem in the production of yogurt from camel milk is that the viscosity of the product does not change during fermentation and gelation does not occur [13]. This is due to the antimicrobial properties of camel milk [14], the content of thermostable whey proteins, which make up 20-25% of the total protein [15], the weak connection between casein and denatured whey proteins, the low content or absence of derivatives of β-casein and β-lactoglobulin of whey proteins [16], and the lower casein content than in cow's milk [17]. Also, during fermentation of camel milk, there are problems with insufficient protein coagulation, a long period of the lag phase of starter cultures [18], and high metabolic activity of lactic acid bacteria [19]. To avoid these drawbacks, various stabilizers can be used in the preparation of yogurt from camel milk, for example: gelatin, alginate, whey protein isolate, xanthan, etc.   
Unlike cow's milk, getting cottage cheese and curd mass from camel milk is somewhat difficult. This is due to the excellent amino acid composition of camel milk casein – the content of β-casein is higher, and α- and κ-casein, on the contrary, is less than in cow's milk. And milk coagulation during fermentation is achieved by enzymatic hydrolysis of κ-casein on the surface of casein micelles [20]. Also, the size of the casein micelle in camel milk is slightly larger than in cow's, goat's, and sheep's milk. It was found that the gel-forming properties are promoted by the smaller size of milk casein [21].     
Important indicators for evaluating milk as raw materials for cheese production are its chemical composition, organoleptic and biological properties, as well as the presence of microflora in it. It is known that the amount of mass fraction of fat and protein in milk depends on the yield of cheese. Milk should have a normal ratio between fat and protein, calcium and phosphoric acid salts [22-30]. However, processing camel milk into cheese is technically more difficult than milk from other farm animals. This is mainly due to the low dry matter content, unique composition and properties of casein. Its suitability for cheese production is significantly reduced during the hot season, when camel milk production is affected by the availability of water and feed. In such conditions of water shortage, the dry matter content in camel milk is sharply reduced, and consequently, its cheese suitability is reduced [31]. 
In the works of the authors, when used independently, camel milk does not curdle well, forming a loose and tender clot that goes into the serum. this led to the additional use of dairy raw materials to improve this indicator, namely the use of cow's, goat's and sheep's milk [32].
Under the same conditions, the coagulation of camel milk is two to three times slower than that of cow's milk [33]. The limited ability of camel milk to coagulate under the action of enzymes is largely due to the composition of casein micelles, which reacts with rennet and has a different electrical potential than in cow's milk, which causes lower electrophoretic mobility [34-38].
The proposed project is aimed at processing camel milk and producing new products with high added value. Taking into account the vast territories of pastures of 188.5 million hectares or 84.7% of agricultural land in Kazakhstan, the implementation of this program will give a chain impulse to the development of camel farming in General.
Camel milk was mainly consumed locally, but the situation began to change rapidly after the 2000s and there is now a large demand for the product. The fermented milk product from camel milk exists in many countries, and everywhere it is called differently: in Kazakhstan, depending on the region-shubat (kymyran); in Turkmenistan – chal, in Mongolia – hoormog, in Sudan – garis, in Kenya – suusak, in Mauritania – zrig, in Ethiopia – dahnaan. In addition, traditionally made from camel milk is prepared balkaynak and Kurt. Camel milk is sold as pasteurized milk in the following countries: Tunisia, Saudi Arabia, Morocco, Mauritania, Kenya, Algeria, Nigeria, UAE, Sultanate of Oman, Egypt and Ethiopia. With the use of modern technologies, the UAE began to produce products that are a diversification of camel milk in the form of camel milk chocolate, camel milk cheese and powdered milk powder. Camel milk ice cream is produced and regularly sold in the UAE, India, Tunisia and Morocco. 
The international market is mainly dominated by products made from camel milk produced by the UAE. After 10 years of preparation for international certification, they received permission to sell camel milk in the European Union. However, all the other countries mentioned have also conquered their domestic markets, and they are increasingly making attempts to enter the international market. Despite the fact that many neighboring countries already conduct informal trade in camel milk and products from it.
The global dairy market is actively developing, expanding the range of dairy products provided. This is due to an increase in the population's income and the spread of healthy lifestyle standards. For Kazakhstan, as the main tasks for the further development of the industry, it is necessary to establish year-round industrial production of camel milk processing products, which is currently at a low level. The following features of camel milk production in small and medium-sized farms in Kazakhstan do not allow rural producers to sell their products in domestic and foreign markets with potentially large capacity: seasonality; low productivity; a significant share of manual labor; lack of modern industrial technology.
The development of our project will help to stabilize farmers' incomes from the sale of camel milk, as the technology planned for development will ensure the year-round production of new products based on camel milk, respectively, and milk intake will be made on a permanent basis. In addition, the presented program will help improve the knowledge of farmers, as they will constantly consult with farmers to systematize the conditions for keeping livestock and milking rules, to improve the quality of raw materials and finished products. The innovative technology we are developing will help farmers expand production of products based on camel milk. 
In connection with the above, the broad prospects and high significance of the program on a national scale are obvious. This program is aimed at solving the technological problem/problem of camel farms for processing camel milk into new specialized food products, to saturate the market of Kazakhstan with domestic food products, as well as in the future with the potential to bring products to foreign markets. Modeling of technological processes for regulating the quality control system and food safety in the processing of camel milk will help to ensure the high quality and biological value of the finished product, the development of products with a sufficiently long shelf life.
The introduction of innovative technology in the production of camel milk processing has a positive social effect of creating additional jobs. This is primarily reflected in the expansion of employment and reduction of unemployment. The effect of job reconstruction is manifested in improving working conditions and, as a result, in improving health and increasing life expectancy. 
Economic benefits from the implementation of the program's activities are achieved by an optimal price-quality ratio of products due to relatively cheap local raw materials and reduced production costs. 
The widespread organization of production of camel milk processing products on the scale of Kazakhstan will encourage camel farms to increase the number of camels, and may have a multiplicative economic effect due to the joint work of agricultural producers, suppliers, consumers, trade and financial organizations.  The proposed program will allow manufacturers to reduce the cost of organizing and implementing methods for quality control and food safety of products by scaling and replicating them.   
The agricultural sector, in particular the processing of agricultural products, is of great importance for the economy of Kazakhstan, and the launch of the program will ensure maximum use of the potential of the dairy sector of the agro-industrial complex, in particular dairy camel farming.






2 Objects and methods of research
2.1 Objects of research
The necessary raw materials are delivered to the production site of LF Company LLP for the development of production technology from the farm “Yerbol” (Turkestan), which supplies 300 liters of chilled fresh camel milk every 2 days. The farm has 100 milking heads of camels of the C. dromedarius breed, and also signed an agreement with the farm "Shieli – tort tuligi" in the person of Director Ermakhanov S. D., which allow to ensure the year-round supply of camel milk in the required volume (Appendix B) 
In the production of fermented milk products based on camel milk, the domestic bacterial starter "Tai-Bota" developed by RPE "Antigen" is used, which consists of the following strains: Lb. bulgaricus 018k-3, Streptococcus thermophilus 56/36.
Chymosin "Chymax-M1000" (Chr.Hansen) was used as the rennet enzyme.

2.2 Methods of research
In the course of the project analyses have been conducted on camel milk.  Physical and chemical, biological indicators, nutritional value of new products and microbiological studies were conducted in the research laboratories of the Kazakh-Japanese Innovation Center at KazNAU (Appendix С).
In accordance with GOST, physical and chemical methods and organoleptic parameters of dairy raw materials and finished products were determined (sampling and preparation of samples, mass fraction of fat, protein, carbohydrates, moisture, density determination, active and titratable acidity, mineral content, total nitrogen).
Biochemical method. To determine the quantitative content of amino acids in food, the method of ion exchange chromatography was used, based on the separation of amino acids using cationic resin, then the ninhydrin reaction to amino acids was performed. An automatic AAA-339 amino acid analyzer was used to analyze the amino acid composition. One gram of pure protein on the FAO/who scale contains (mg): valine – 50, isoleucine – 40, leucine – 70, lysine – 55, methionine – 22, threonine – 40, tryptophan – 10, phenylalanine – 28.
Analysis of lipid fatty acids based on the conversion of fatty acids to their methyl esters was performed using a gas-liquid chromatograph (Carlo Erba instrument, model GC 8000) (Erba Science). 
Microbiological methods. We used standard methods for studying microbiological indicators according to GOST R50480-93, GOST 9958-81, GOST 9225-84, GOST 10444.11-89, GOST 10444.5-85 (ST SEV 3836-82), GOST 30425.
By the method of limiting dilutions in a semi-liquid modified medium G.I. Goncharova, Blaurock medium (medium no. 8) determined the number of bifidobacterial cells, as well as hydrolyzate-milk and tiaglycol media with culture exposure for 48-72 h at a temperature of (37±1)°C, followed by microscopic examination of the preparations stained according to Gram. The composition of the modified Blaurock medium: sodium chloride – 5,0 g, liver digest – 1000.0 ml, dry peptone – 10.0 g, microbiological agar – 0.45 g, lactose – 10.0 g, cystine (TU 6-09 -3252-80-1-98).
The most probable number of microorganisms in the fermented mixed cultures of microorganisms (lactic acid microorganisms) and the finished fermented milk product was determined by the method of limiting dilutions in sterile skim milk followed by incubation of crops in a thermostat at a temperature of (32±1)°C for 72 hours.
The processing of the results was carried out by compiling a numerical characteristic with subsequent recalculation according to the Mаc-Cready table. The total number of lactic acid microorganisms was determined by the method of limiting dilutions on agar nutrient medium with hydrolyzed milk (AНM) and a medium for determining the total number of mesophilic aerobic and facultatively anaerobic bacteria (TU 9229-026-04610209-94) by submerged sowing.
The results obtained were statistically processed using regression analysis on a personal computer. The reliability of the results was determined using the Cochran criterion, and the method of least squares was used to describe the mathematical model. The coefficient of reliability in all experiments is (P <0.001), (P <0.01), (P <0.05).
The development of a technological scheme for the production of pasteurized camel milk, yogurt with probiotic properties, cottage cheese and curd mass, cheese based on camel milk was carried out at the production site of LF Company LLP, which is located in the Zhualy district of the Zhambyl region, the village of Bauyrzhan Momyshuly, St. Zhibek Zholy, 3b.











3 Research results 
3.1 Study of physic-chemical, biochemical parameters of camel milk
Physicochemical and biochemical properties (fat content, density, dry skimmed milk residue (DSMR), acidity, pH values, total protein, lactose, iodine number) of camel milk are determined by the content and interrelation of its components. The physicochemical properties include the nutritional value, nutritional and biological value of camel milk.
The fat content of camel milk is 4.2%, DSMR - 13.3%, the content of total protein and lactose is 3.9% and 3.0%, respectively (Figure 1). The iodine number characterizing the content of unsaturated fatty acids in lipids and the physical properties of fat - hardness, melting point and hardening of milk fat; this indicator for camel milk is 18.8. Biochemical parameters determine the freshness of camel milk.
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Figure 1 – Biochemical parameters of combined camel milk (n=20) 

One of the main indicators that determine the naturalness of milk is density. Camel milk is characterized by a higher density, this is due to the high content of dry substances in it. According to the results obtained, the density of milk is 29.90A. With an increase in the proportion of water and fat in the milk of camels, its density decreases, and with an increase in the content of proteins, carbohydrates and minerals, it increases. The acidity of camel milk is 320D and 230T, it depends on the diet, species of animals, lactation period, health status and physiological characteristics of the camels. The fatty acid composition of milk lipids was carried out on a gas chromatograph (model GC 8000 Top (Erba Science)). The chromatograph was preliminarily standardized with samples of saturated volatile, water-soluble fatty acids: С4:0, С6:0, С8:0, С10:0, С12:0, С14:0, С16:0, С18:0, С20:0, С16:1, С18:1(ω-9), C18:1(ω-7), C18:2(ω-6), C18:3, С20:1. 
Figure 2 shows a chromatogram of the fatty acid composition of lipids of one of the milk samples from dromedary.
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Figure 2 – Chromatogram of fatty acid composition of camel milk
From the results of gas chromatography analysis, it was found that the constituent components of the fatty acid composition of all samples of camel milk differ in the content of C20:0 and C20:1 acids.
The data on the quantitative composition of fatty acids of lipids in camel milk are presented in Table 1. The composition of camel milk contains 15 types of fatty acids with a carbon chain C4:0 to C20:1. The main share of fatty acids in camel milk is saturated fatty acids - 71.1%. Of the saturated fatty acids in camel milk, as in all food products, palmitic (C16:0) - 24.5% and stearic (C18:0) - 17.0% acids are most often found. 

Table 1 – The content of fatty acids in camel milk, (percentage (%) of the total content)
	The name of the acid
	Milk
n=23 

	Trivial name
	Simplified notation
	

	1
	2
	3

	Saturated fatty acids

	Butyric
	С4:0
	0,20±0,02

	Caproic
	С6:0
	0,10±0,01

	Caprylic 
	С8:0
	0,10±0,01

	Capric 
	С10:0
	14,6±1,7

	Lauric 
	С12:0
	1,00±0,01

	Myristic 
	С14:0
	12,3±1,6

	Palmitic 
	С16:0
	24,5±3,1

	Stearic
	С18:0
	17,0±2,2

	Arachidic
	С20:0
	1,3±0,1

	Total 
	71,1±9,2

	Monounsaturated fatty acids

	Palmitoleic
	С16:1
	4,9±0,6


continuation of table 1

	1
	2
	3

	Oleic
	С18:1 (ω-9)
	16,3±2,1

	Vaccenic
	С18:1 (ω-7)
	3,4±0,4

	Eicosenic
	С20:1
	1,3±0,1

	Total
	25,9±3,4

	Polyunsaturated fatty acids

	Linoleic
	С18:2 (ω-6)
	2,1±0,2

	Linolenic 
	С18:3
	0,9±0,1

	Total
	3,0±0,3

	Impurities
	8,68



Unsaturated fatty acids have a greater effect on the physicochemical properties of milk fat than saturated acids. Due to the presence of double bonds, the number of their isomers increases, which can pass from one fatty acid to another, unsaturated fatty acids are able to add halogens, they are easily oxidized by atmospheric oxygen to form low molecular weight decomposition products. Monounsaturated fatty acids have one double bond in their structure. It is known that the location of double bonds in an acid has a significant impact on its chemical, physical properties and nutritional value. Monounsaturated fatty acids account for 25.9% in camel milk. One of the main monounsaturated fatty acids in camel milk is oleic acid – C18:1 (ω-9), which has a beneficial effect on lipid metabolism, in particular on cholesterol metabolism. Polyunsaturated «essential» (irreplaceable) fatty acids are of great physiological importance, participate in the most important functions of the body, in cell metabolism, regulate lipid metabolism, and prevent atherosclerosis. The content of linoleic acid (C18:2 (ω-6)) in camel milk is 2.1%. The activity of linoleic acid is enhanced by oleic acid, which itself has no physiological effect. The content of linolenic acid in camel milk is 0.6% (P≤0.05). The presence of polyunsaturated (essential) fatty acids in camel milk determines its usefulness and therapeutic effect. Based on the composition of fatty acids in the milk fat of camel milk, it is possible to explain some of the dietary properties of camel milk for a long time known and used in traditional medicine, but until now have no scientifically substantiated explanation. The content and combination of unsaturated fatty acids in dietetics is an important positive property. Linoleic and linolenic polyunsaturated fatty acids are vitamin F; they are not inferior in biological value to proteins. According to modern data, polyunsaturated fatty acids ω-3 and ω-6, which have special physiological activity in the body, play an important role. It was found that camel milk contains 28.9% of unsaturated fatty acids, of which 25.8% are monounsaturated and 3% polyunsaturated fatty acids, and shubat 27.2% are unsaturated fatty acids, of which 24% are monounsaturated and 3.2% are polyunsaturated fatty acids. It follows from this that camel milk is rich in polyunsaturated essential, that is, essential fatty acids for the body, which are involved in the exchange of sterols. Milk fat provides only 1/3 of the human body in polyunsaturated fatty acids, the rest must be replenished with vegetable oil with a high content of these acids.

3.2 Development of technology for the production of pasteurized camel milk and new fermented milk products (yoghurts with probiotic properties, cottage cheese and curd mass, cheese) based on camel milk using domestic bacterial starters
Drinking milk and milk from which dairy products are prepared are subject to mandatory pasteurization. Heat treatment of milk primarily serves to destroy pathogenic microorganisms. In addition, it contributes to a significant reduction in the number of microorganisms that disrupt technological processes, increases the stability of milk and improves its technological properties.
Heat treatment should ensure reliable suppression of the vital activity of microorganisms without significant changes in the properties of the milk itself. The method of production of pasteurized camel milk of 2.5% (3.2%) fat content was used in the work, which consists of the following stages: purification (filtration) and acceptance; cooling and redundancy; centrifugation; fat normalization; homogenization; long-term pasteurization; cooling; packing in PET bottles. The technological scheme for the production of pasteurized camel milk is shown in Figure 3.
Pasteurization (t = 63-65оС, τ = 30 min)
Acceptance of whole camel milk
Cooling, short term storage (t = 4±2оC)
Purification of the milk, separation (t = 42±2оC)
Normalization of fat (2,5%, 3,2%)
Homogenization (t = 52±2оС, р=12,5 МPа)
Cooling (t = 4±20C)

Filling
Storage and implementation

















Figure 3 – Process flow diagram for the production of pasteurized camel milk

The pasteurization temperature of camel milk increases to ≈63-65оС, ≈30 minutes. The pasteurized whole milk is cooled to a temperature of 4±2°C and directed for filling through intermediate containers along washed and disinfected pipelines. It is not allowed to store pasteurized whole milk in tanks before bottling.
The shelf life of pasteurized camel milk packed in PET bottles is at a temperature of 4±1°C no more than 14 days from the end of the technological process.
On the basis of the technological block diagram, an apparatus-technological scheme for the production of pasteurized camel milk has been developed (Figure 4).
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Figure 4 – Hardware-technological scheme for the production of pasteurized camel milk: 1 – raw camel milk; 2 – warmed milk; 3 – cream; 4 – skimmed milk; 5 – standardized milk; 6 – warmed standardized milk; 7 – homogenized milk; 8 – pasteurized milk; 9 – chilled pasteurized milk; 10 – finished product.

The product developed according to this technological scheme has organoleptic, physicochemical and microbiological indicators shown in table 2, 3, 4.

Table 2 – Physicochemical indicators of pasteurized camel milk of various fat content 
	Types of pasteurized camel milk
	Indicators and norms

	
	Mass fraction of fat,%, not less
	Density, kg/m3, not less
	Acidity, °T, no more
	Standard purity, group, not lower
	Temperature, °С,
no more
	Phosphatase

	1
	2
	3
	4
	5
	6
	7

	Fat percentage 1,5%
	1,5
	1027
	20
	1
	6
	Absent



continuation of table 1

	1
	2
	3
	4
	5
	6
	7

	Fat percentage 2,5%
	2,5
	1027
	20
	1
	6
	Absent

	Fat percentage 3,2%
	3,2
	1027
	20
	1
	6
	Absent



Тable 3 – Organoleptic characteristics of pasteurized camel milk
	Indicators
	Characteristic

	Appearance and consistency
	homogeneous liquid without sediment

	Taste and smell
	clean, without foreign tastes and odors not characteristic of fresh milk. For milk made with dry milk products, sweetish taste

	Colour
	white with a yellowish tinge



Тable 4 – Microbiological indicators of pasteurized camel milk
	Indicator name
	Research results
	Norm, CFU/g

	Mold and yeast
	3*10
	5*10

	Coliform bacteria (coliforms), in 0,1 cm




	Not detected


	0,01

	Pathogenic microorganisms, incl. salmonella, 25 g of product
	Not detected
	Not allowed

	S.aureus, in 1 g (controlled in epidemiological conditions)
	Not detected
	Not allowed


	
Thus, the complex effect of highly effective processes of purification by separation and heat treatment by double pasteurization at a temperature of 63-650C ± 2 and an exposure time of 30 minutes makes it possible to obtain pasteurized camel milk.
According to the current standard, the following methods of heat treatment of milk are used: long-term, short-term, high-temperature, ultra-high-temperature.
During long-term low-temperature pasteurization, milk was heated in large double-walled baths with stirrers at a temperature of 63-65°C for 30 minutes. Long-term pasteurization is a reliable way to suppress pathogens and only slightly changes the properties of milk. At the same time, the vital activity of microbes is suppressed by almost 90%.
Also, along with long-term pasteurization in the dairy industry, short-term high-temperature pasteurization of milk is used. It is carried out by heat exchange in plate pasteurizers. With short-term pasteurization, milk is heated to a temperature of 71-74°C and kept for 40 sec. During pasteurization, milk in a thin layer (no more than 3 mm) is passed through stainless steel plates, on the other side of which the heat carrier moves in a countercurrent flow. The plates in the group are connected in parallel. Through the channels between the plates, milk travels a certain path, while in direct-flow systems, milk is brought by the shortest path to the embossed surface of the plates, where turbulence is formed.
The plate pasteurizer consists of different sections through which milk is passed. A plate cooler is also installed in the pasteurizer system. The milk to be pasteurized is passed through a first heat exchanger in which it is heated to a temperature of about 45°C. Then the preheated milk is fed to the centrifuge and, after centrifugation, is sent to the second heat exchanger, in which the milk temperature rises to almost 62°C. In the first and second heat exchangers, the milk is heated by the heat generated by the already pasteurized milk, which moves in a countercurrent flow.
From the second heat exchanger the heated milk enters the pasteurizer, in which it is heated to a temperature of 71-74°C by short-term pasteurization. At this temperature, milk is aged for 30-40 sес. Then the milk passes through the first and second heat exchangers, where it gives off heat to the next portion of milk. In heat exchangers, the milk temperature is reduced to 20°C. In the refrigerator, the milk is further cooled in two stages: first with well water - to a temperature of 12°С, and then with water with ice or brine - up to 2-4°С.
During short-term pasteurization, the plate pasteurizer is heated with hot water. With such pasteurization, the saprophytic micro flora is destroyed by 98%. During high-temperature pasteurization, milk is heated instantly to a temperature of at least 85°C without holding. High-temperature pasteurization is carried out according to the same principle as short-term, but without aging. With high-temperature pasteurization, heating can be carried out not only with hot water, but with steam. The saprophytic micro flora of milk is suppressed by about 99.5% during high-temperature pasteurization. Currently, high-temperature pasteurization is used very rarely in milk processing, but it is recommended for pasteurization of cream, from which high quality butter is produced.
The cream used for whipping is heated in special pasteurizers to a temperature of more than 100°C in order to increase its stability and whipping ability. In ultra-high-temperature pasteurization, milk is heated in a stream by passing steam or in flow sterilizers. During over-pasteurization, milk preheated to a temperature of 70-80°C is heated to 135-150°C by passing steam into it. The heat holding time is a few seconds.
Cool the milk by removing steam under vacuum. Automatic regulation of the supply and removal of steam ensures the equalization of the water balance of the milk. In another method, milk is fed into a steam medium. Here, in a special expanded vessel, which is under vacuum, excess steam is removed. For the production of over-pasteurized milk, flow-through sterilizers are used, which can be in the form of a drum, tubular or plate.
Compared to milk pasteurization, which only reduces the number of microorganisms, ultra-high-temperature pasteurization produces milk that is absolutely free of microbes. It is poured into light-tight packaging. Such milk is stored at room temperature for at least 6 weeks. Sterilization of the packaging material is carried out in baths with hydrogen peroxide and by heating. No hydrogen peroxide should remain on the packaging material and should be removed by heat treatment. In super-pasteurized milk, all its natural properties - smell, taste, appearance and biological usefulness - are preserved, since heating occurs in a very short time. Ultra-high temperature pasteurized milk must be homogenized to prevent the cream from settling during long-term storage. Milk is sterilized by long-term pasteurization in a container. Sterilization is carried out in closed sterilizers (autoclaves). The duration of sterilization in autoclaves at temperatures above 100°C is 15 to 17 minutes. With continuous sterilization, milk is kept for up to 2 minutes at a temperature of 120°C. Sterilized milk should also be homogenized for long-term storage.
Homogenizing the milk prevents the cream from settling. The settling speed of the cream depends on the size of the fat globules. In untreated milk, fat globules have a diameter of 2.5-5 (up to 8) microns, with homogenization they decrease in size. For homogenization, milk, preheated to a temperature of 40-50 ° C, is pumped through nozzles under high pressure. Then it hits the baffle ring at right angles. In this case, the fat globules break, their size decreases in diameter. Fully homogenized milk should not yield cream for 24 hours. In the production of over-pasteurized milk, homogenization is carried out in two stages, if possible. In homogenized milk, the cream either does not settle at all (complete homogenization) or partially settles (partial homogenization). This milk has a good taste and high digestibility. With partial homogenization, only the cream is processed, to which the reverse is then added. With complete homogenization, the fat globules in milk are separated from each other, and with partial homogenization, they form clusters (fat lumps). Therefore, in partially homogenized milk, the cream settles relatively quickly (fatty rims are formed). In addition to high pressure homogenization, low pressure homogenization and centrifugal homogenization are also used.
Obtaining fermented milk products refers to biotechnological methods, characterized by the fact that with the help of biological agents, in particular, microorganisms, it is possible to influence the composition and properties of these products. The most important biochemical process in the production of fermented milk products is the fermentation of milk sugar, caused by microorganisms of bacterial starter cultures. Its speed and direction determine the organoleptic properties of the finished products. The creation of fermented milk products with probiotic properties depends on the composition of the starter micro biota, therefore, research on the selection of special bacterial strains that produce a complex of biologically active substances and enzymes is necessary. The most important criterion for combining individual strains into starter cultures is the compatibility of species and strains. If possible, there should be a mutual stimulation of starter microorganisms and an antagonistic effect, that is, suppression of the development of foreign unwanted micro biota. 
The technological properties of milk are important in the production of yoghurt. The slowdown of the technological process is usually accompanied by the development of extraneous microflora. Reducing the influence of seasonal changes in milk composition on the development and biochemical activity of lactic acid bacteria can be achieved in different ways. It is highly advisable to use symbiotic starter cultures, the microflora of which would include components that supply lactic acid bacteria with the growth factors they lack and regulate the nitrogen metabolism of these microorganisms. The technical result of the study is to obtain a yogurt based on camel milk with probiotic and immunosupportive properties, with improved organoleptic characteristics and increased nutritional and energy value. The quality of yoghurt is greatly influenced by milk pasteurization (temperature, exposure time), which affects the rate of clot formation, its structural and mechanical properties and syneresis. As the pasteurization temperature rises, the strength increases and the intensity of whey separation decreases. The most sensitive to temperature is the protein system of milk.
The composition and properties of the feedstock determine the rate of coagulation of milk proteins and the strength of the resulting clots. Heating leads to significant irreversible changes in the structure of protein particles. An almost complete denaturation and aggregation of whey proteins occurs, which coagulate together with casein when milk is fermented. The degree of denaturation of whey proteins depends on the temperature and duration of exposure. Whey proteins are involved in the formation of the structure of the acidic clot, increasing its density and delaying the separation of whey. An increase in the strength of the curds and a decrease in the release of whey from them at high temperatures of heat treatment can be explained by an increase in the content of denatured whey proteins in the clots, which increase the rigidity of the spatial structure and the water-holding capacity of casein. Homogenization of milk provides an increase in the dispersion and sedimentation stability of the fat phase, but also helps to improve the taste of the product, increase its assimilation by the body and more complete use of the fat and vitamins it contains. The right combination of heat treatment and homogenization significantly improves the consistency of fermented milk products. Before pasteurization, milk is received in terms of quality and quantity, filtration, cooling to 4 ± 2°C, short-term backup, separation, normalization in a flow to 4% fat, sugar (4%) is added, homogenized at 12±2 MPa and 60±2°C, pasteurization carried out at 65±2оС for 30-35 minutes, cooled to 38±2оС, add the leaven in the amount of 3-4% of the milk mass, ferment until a clot forms and reach acidity up to 80-85оТ, add fruit and berry filler (10% from the mass of the mixture) with a mass fraction of soluble solids of 45-65%, mix for 10-15 minutes, cool to 4 ± 2оС and send for packing in plastic cups. In the course of the work carried out, we developed a technological scheme for the production of yoghurt based on camel milk (Figure 5).

	Acceptance of raw camel milk by quality and quantity


                                                                  ↓
	Milk filtration


                                                                  ↓       
	Milk cooling (4±2оС)


                                                                  ↓      
	Short-term storage (no more than 4 hours)


                                                                  ↓
	Milk normalization (4% fat)


                                                                  ↓
	Sugar addition (4% of milk mass)


                                                                  ↓
	Milk homogenization (12 ± 2 MPa, 60±2оС)


                                                                  ↓
	Milk pasteurization (65±2оС, 30-35 min.)


                                                                  ↓
	Milk cooling (38±2оС)


                                                                  ↓
	Introduction of starter cultures from pure cultures (Streptococcus thermophilus + Lactobacillus bulgaricus, ratio 1:1, 3-4% by weight of milk)


                                                                  ↓
	Fermentation of milk (until a clot forms and acidity reaches 80-85oT)


                                                                  ↓ 
	Adding fruit and berry fillers
(with a mass fraction of soluble solids 45-65%, 10% by weight of milk)


                                                                  ↓
	Mixing (10-15 min.)


                                                                  ↓
	Milk cooling (4±2оС)


                                                                  ↓
	Packaging in PET cups



Figure 5 – Technological block diagram of the production of yoghurt based on camel milk
Camel milk contains a large amount of minerals, amino acids and vitamins. The therapeutic and prophylactic properties of camel milk are due to the high content of ascorbic acid in it, which strengthens the immune system and increases the protective functions of the body. Therefore, the finished fermented milk product obtained from natural camel milk by gentle heat treatment and fermented using a starter culture from pure Streptococcus thermophilus and Lactobacillus bulgaricus cultures has increased probiotic properties and improved organoleptic characteristics. The shelf life of the finished product at a temperature of 4±2°C is at least 21 days. 
The technical result of the invention is to increase the nutritional and biological value, improve the organoleptic and physicochemical parameters of drinking yoghurt based on camel milk. The use of natural camel milk as a raw material without the addition of additional food additives and stabilizers, the use of natural fillers and the use of gentle pasteurization modes contribute to the production of natural drinking yoghurt based on camel milk with high organoleptic characteristics. 
The probiotic properties of the finished product are explained by the therapeutic and antimicrobial characteristics of the raw material - camel milk, as well as the use of pure cultures of Streptococcus thermophilus and Lactobacillus bulgaricus as a starter culture. An additional result is achieved by the method of producing drinking yoghurt based on camel milk, in which milk is deaerated after pasteurization.
To obtain the curd mass, after self-pressing, the curd is ground and added (sugar, fruit and berry syrup). Then the curd is sent for cooling to the refrigerator for maturation at a temperature of no more than 40C (Figure 6,7). For the preparation of curd and curd mass based on camel milk, whole camel (70%) and cow's milk (30%) were used, respectively. Normalized milk mixture is pasteurized at 72 ± 20C for 1-3 minutes or at 62-650C for 15-20 minutes.  
Then it is cooled to the fermentation temperature (25 ± 30C). CaCl2/Ca3(PO4)2 with 0.01-0.015% dosage were used as stabilizing salts. Before coagulation, a bacterial starter from strains of mesophilic lactic acid streptococci (Lactococcus Lactis, Lactococcus cremoris, lactococcus diacetilactis) is added to the normalized mixture in liquid form 1-2% or in dry form 0,001-0,002% of the weight of the normalized milk mixture, and the ferment is added through 30 minutes of fermentation chymosin «Chymax-M1000» (Cr.Hansen) with a dosage of 0,0004 – 0,001%.




	Acceptance of whole camel milk by quality and quantity (70%)


	Reception of whole cow's milk by quality and quantity (30%)


                                       
	                                   Milk filtration


                                                                  ↓
	Milk cooling (4±2оС)


                                                                  ↓       
	Short-term storage (no more than 4 hours)


                                                                  ↓      
	Milk normalization


                                                                  ↓
	 Milk homogenization (12±2 МPа, 60±2оС)


                                                                  ↓
	Milk pasteurization (72 ± 2оС, 1-3 min.
or 62-65оС at 15-20 minutes)


                                                                  ↓
	Cooling to fermentation temperature (25±3оС)


                                                                  ↓
	Adding stabilizing salts (CaCl2/Ca3(PO4)2, dosage 0,01-0,015%)


                                                                  ↓
	Introduction of mesophilic milk starter cultures (dosage: in liquid form 1-2%; in dry form 0,001-0,002%)


                                                                  ↓
	Rennet addition (dosage 0,0004-0,001%)


                                                                  ↓
	Fermentation and coagulation of milk (7-20 hours, until the acidity reaches pH 6,8-6,0)


                                                                  ↓
	Complete coagulation of milk (16-48 hours)


                                                                  ↓ 
	Excretion of serum (spontaneous or with slight mechanical action)


                                                                  ↓
	Formation of curd grains


                                                                  ↓
	Cutting (cubes 1-10 cm)


                                                                  ↓
	Forming on filter cloths or bags


                                                                  ↓
	Self-pressing (10-24 hours at 20-28°C, with inversion)


                                                                  ↓
	Cooling (4±2оС)


                                                                  ↓
	Filling in PET packaging under vacuum



Figure 6 – Technological block diagram of the production of cottage cheese based on camel milk
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Soft cheese is produced from whole camel and cow milk obtained after separation. The milk mixture is pasteurized at a temperature of 720C, cooled to a temperature of 320C, then stabilizers (0,01-0,015%), a starter culture from mesophilic lactic acid streptococci (Lactococcus Lactis, Lactococcus cremoris, lactococcus diacetilactis) are added, as well as a dose of 0,004% rennet with 0.004%. The formed clot is kept until the end of coagulation for 60-90 minutes, cut, the released serum is removed, subjected to self-pressing and pressing. After complete removal of the whey, the cheese is shaped and soaked in brine. Ripening of cheese lasts from 15 to 45 days at 12-160C and relative humidity of 90-95% (Figure 8).
All products obtained were analyzed for safety performance in the microbiology laboratory. The toxicological and microbiological indicators of fermented milk products were investigated, and a check was carried out for compliance with the requirements of the technical regulation «Requirements for milk and dairy products».

3.3 Development of requirements for the quality of raw materials and conditions for the supply of camel milk and approval of the organization standard for further implementation of the technology for the production of new products based on camel milk

Raw camel milk must be obtained from healthy camels in a territory free from infectious and other diseases common to humans and animals. Depending on the organoleptic, microbiological and physicochemical indicators, milk is divided into the highest, first and second grades. It is not allowed to donate for processing colostrum, old milk, milk obtained from sick, quarantined and treated animals, falsified with preservative, inhibiting, neutralizing and foreign substances of dairy and non-dairy origin. Chilled milk can be stored on the farm at a temperature of 4 ± 20C for no more than 24 hours, taking into account the time of delivery to the plant. If milk storage is exceeded for more than 6 hours and if it has increased acidity (20-220T), preliminary heat treatment of milk is allowed, which should be indicated in the accompanying documentation. Storage and transportation of milk should be carried out in food containers that are approved for contact with milk and have tightly closed lids.
For delivery of milk to processing plants, a supply agreement is concluded between the supplier and the purchaser.
Acceptance of camel milk includes: submission of accompanying documents by the supplier, selection of average samples for laboratory analyzes, testing for milk quality, issuing a certificate of quality and safety of camel milk.


Table 5 – Requirement for the quality of camel milk when purchasing
	№
	Index
	Norm for milk grade

	
	
	Higher
	The first
	The second

	
1
	
Consistency
	Homogeneous liquid, without sediment and flakes. Freezing not allowed

	
2
	
Taste and smell
	Clean, without foreign odors and flavors that are not typical of natural, fresh milk.

	
	
	Allowed in the winter-spring period, a weakly expressed fodder taste and smell 

	3
	Colour
	Milky white with a slightly yellowish tinge

	4
	Mass fraction of protein,%
	No less 3,9

	5
	Acidity,0Т
	17-19
	17-20
	17-21

	6
	Density, kg/m3
	1030
	1029
	1027

	7
	Freezing point, 0С
	Not less minus 0,520

	8
	Content of somatic cells in 1 ml, no more
	200 thousand
	1 mln.
	1 mln.

	9
	Bacterial contamination, in 1 ml, no more
	100 thousand
	500 тыс
	4 mln.


 
The main covering letter for individuals is a veterinary certificate (submitted once a month). Average sampling is carried out as needed. Based on the research results obtained, depending on the variety, fat and protein content, the payment for the milk is carried out. The supplier is responsible for the quality of milk that does not meet the requirements of the technical regulations.
The higher the grade, the higher the purchase price of the supplied milk. Only regular and individual quality control of harvested milk from farms will contribute to the production of high quality milk. Therefore, when collecting milk, procurement points must be equipped with portable devices that allow you to quickly and accurately determine the quality of purchased milk.
According to the project implementation plan, an organization standard was developed and approved for the further implementation of the technology for the production of new specialized food products based on camel milk.
To reduce the risks of release and sale of a hazardous product, the HACCP quality management system was introduced into production, which is based on a systematic approach to identifying and assessing hazards and determining methods and means of their control, it also provides a structured approach to identifiable hazards that directly affect microbiological, chemical , the physical safety of food.
As a result of experimental research, a new functional food product based on camel milk has been developed. Based on the results of the study of the compatibility and mutual influence of various amounts of the selected components on the properties of acid clots, mathematical relationships were obtained that reflect the relationship between the component composition of the product and its quality indicators.
Physicochemical, organoleptic and microbiological indicators of yoghurt based on camel milk obtained by the methods indicated in examples 6 and 7 are given below.

Table 6 - Organoleptic and physico-chemical characteristics of yoghurt based on camel milk
	Indicator name
	Concentration of added ingredients

	Fermentation method
	Thermostat

	Mass fraction of fat, %
	4

	Sugar, %
	4

	Protein, %:
	3

	Carbohydrates , %
	4

	Consistency and appearance
	Moderately homogeneous mass with a thick consistency, creamy

	Taste and smell
	Fermented milk, refreshing, with the taste and smell of berries

	Colour
	Milky white with a touch of fruit and berry filling



New data on the content of essential amino acids, vitamins, and minerals have been obtained, which make it possible to recommend the product for mass consumption.
Studied and selected the most effective standard methods for carrying out physicochemical, biochemical and microbiological studies, used in regulatory documents for the industrial production of probiotic product from camel milk: method for determining pasteurization; titrometric methods for determining acidity; method for determining fat; temperature measurement methods, etc.
The parameters for the production of whey concentrate have been developed to activate bifidobacteria and lactobacilli for the production of probiotic products.
Table 7 – Microbiological indicators of probiotic yoghurt based on camel milk
	Index
	Standards
	New Product

	BGKP (coliforms) in 3 cm3 of the product
	Not allowed
	Not found

	S.aureus in 10 cm3 of product
	Not allowed
	Not found

	Pathogenic microorganisms, incl. salmonella in 50 cm of product
	Not allowed
	Not found

	Yeast, CFU / cm3, no more
	1,0х104
	1,0х104

	Acidophilic microorganisms, CFU/cm3, not less
	1х107
	1х107

	Lactic acid microorganisms, CFU/cm3, not less
	1х107
	1х107



As a result of experimental research, a new probiotic product of functional nutrition based on camel milk has been developed.
The choice of components for the preparation of fermented milk products of mixed raw material composition enriched with biologically active substances is scientifically substantiated. The regularities of the formation of the spatial structure during the fermentation of the dairy-vegetable mixture have been established, and the range of titratable acidity has been determined, which characterizes the readiness of the clot for mixing.
The organoleptic properties of the resulting product are shown in Table 8.
The combination of the main nutrients provides the nutritional and energy value of the fermented milk combined product.

Тable 8 – Organoleptic characteristics of the developed yoghurt with probiotic properties
	Index
	Characteristic

	Appearance and consistency
	Homogeneous, moderately viscous. Slightly viscous allowed. The surface and mass are homogeneous. Slight gas formation in the form of separate eyes caused by normal microflora and slight separation of whey (no more than 3% of the product volume) are allowed. 

	Taste and smell
	Clean, fermented milk, without foreign tastes and odors, with the appropriate taste and aroma of the filler

	Colour
	Due to the color of the added filler, uniform throughout the mass


Data characterizing the nutritional and energy value of new fermented milk products are given in Table 9.
Тable 9 − Nutritional and energy value of dairy products based on camel milk
	
Наименование показателя
	Product feature

	

	Yogurt with probiotic properties
	Творог
	Творожная масса
	Мягкий сыр

	Protein, g
	3,55 +0,5
	17,5+0,5
	7,22 ±0,5
	16,4

	Fat, g
	4,0+0,2
	9,0±0,2
	18,0±0,2
	10,3

	Carbohydrates, g
	4,42 ±0,5
	3,95±0,5
	20,3±0,5
	5,43

	Energy value,
kcal
	68
	167
	272
	180



The creation of effective probiotic products based on camel milk has an advantage not only in environmental but also in economic terms. The work opens up broad prospects in the development of theoretical aspects of increasing the biochemical activity of microorganisms, which will expand the range and increase the production of probiotic products.

3.4 Organization of production and release of new dairy products based on camel milk
For the implementation of the developed products, packaging designs were developed for finished products: pasteurized milk, yoghurts with probiotic properties, cottage cheese based on camel milk, curd mass based on camel milk, cheese based on camel milk. Dairy packaging products have high mechanical strength, aging resistance, rigidity or elasticity required to form leak-tight joints. Naturally, the aesthetic design of the packaging attracts the buyer and meets the requirements of GOST 51074-97 «Food Products». 
The equipment of an enterprise for the production of milk and dairy products must necessarily meet the requirements set out in the sanitary and epidemiological rules.
The sets of equipment for milk production can be different, here in many respects everything depends on the organization of production.
The main equipment for the production of pasteurized milk is:
·  tank for its storage, as well as for storing various components that are involved in the production process
·  modules for dissolving milk powder 
·  devices for milk purification and homogenization, as well as for adding additives
· centrifugal and degreasing separators
· coolers
· pasteurizer
· filling machines
· washing
· machines for receiving milk
· refrigerating chamber 
· other auxiliary units, depending on certain features of the product manufacturing process.
Milk goes through a stage of cleaning in a centrifugal separator, where it gets in its pure form using special equipment for milk supply or from a storage tank, depending on the characteristics of production. Other filtering machines can also be used to purify milk. Cream remains in the separator machine, which is later used as an additive according to the percentage of fat after the process of "ripening" in a separate container.
Heat treatment of milk is obligatory after separation, as this guarantees the absence of foreign substances in the milk. This is followed by the pasteurization process, after which cream is added to the milk.
After adding cream to milk, the fat is in the form of large drops, and so that it does not accumulate on the surface, the milk passes through the next stage, where these drops are reduced to a certain size. In order to break up the fat droplets in milk, a homogenization process is used. The stage of packaging milk and dairy products is also automated; often plastic containers are used for it. After the stage of milk packaging, the date of manufacture and expiration dates are stamped. In the workshop for the production of milk and dairy products, the established ventilation standards, temperature conditions, humidity, and so on must be observed, everything must be done, respectively, GOST ST 12.1.004 and GOST ST 12.4.009.
Control over the quality of supplied equipment and materials for production is carried out, and the sanitary standards of the enterprise are also observed. Particular attention is paid at the time of cleaning milk from substances entering it when passing through the equipment.
Based on the results of the work, the production and release of the following new dairy products based on camel milk was organized: 
Pasteurized camel milk. The production of pasteurized camel milk includes the following technological processes: acceptance of natural camel milk, primary filtration from mechanical impurities, milk cooling, short-term backup, milk heating, cleaning on a separator - milk purifier, milk separation, fat normalization, homogenization, long-term pasteurization, cooling, bottling, packaging, differs in that it includes simple technological operations using gentle heat treatment modes. Raw camel milk is cooled to a temperature of 4 ± 2°C. Camel milk before separation is heated to 40 ± 2°C. Fat normalization of camel milk is carried out to the level of 2.5% and 3.2%. Homogenization of camel milk is carried out at 52±2°C, 12.5±0.5 MPa. Pasteurization of camel milk is carried out at a temperature of 63-65°C for 25-30 minutes. The finished product is cooled to a temperature of 4 ± 2°C.
Drinking yogurt based on camel milk: A method for the production of drinking yogurt based on camel milk, including preparation of a mixture based on dairy raw materials, homogenization, pasteurization, cooling to the fermentation temperature, adding sourdough, fermenting, stirring, cooling, adding fillers and filling into containers, different the fact that whole camel milk is used as raw milk, and before homogenization, milk is received in terms of quality and quantity, filtration, cooling to 4±2°C, short-term storage, heated to 42±2°C and separation is carried out, fat normalization is adjusted up to 2.5-3.0%, pasteurization is carried out at a temperature of 78±2°C for 3-5 minutes, the ferment of pure cultures of  Streptococcus thermophilus and Lactobacillus bulgaricus is added in a ratio of 1:1 in an amount of 0,005-0,01% of the milk weight, fermented for 4 hours until the acidity reaches 75-85oT, and pH 4,5-5,5, sugar (4-5%), vanillin (0,01-0,05%) and vi worm syrup (3-4%), stirred for 10-15 minutes, cooled to 4 ± 2оС and sent for filling in polyethylene bottles.
The method of producing drinking yoghurt based on camel milk differs in that after pasteurization, milk is deaerated.
Yoghurt with probiotic properties based on camel milk. The production of yoghurt includes intake in the form of natural milk, normalization and pasteurization of milk, cooling to the fermentation temperature, adding a yoghurt starter, fermentation, stirring, adding fruit filler, cooling and filling, characterized in that milk is filtered and purified before normalization from mechanical impurities, pasteurization is carried out at a temperature of 90-100°C, holding for 5-10 minutes, deaeration and homogenization are carried out at a pressure of at least 150 bar and cooling to the fermentation temperature, add ascorbic acid and vanillin. The fat normalization of milk is carried out to a level of 2%. Fermentation is carried out with a leaven by direct addition in an amount of 2 g per 100 l. Fermentation is carried out at a temperature of 40-42°C for 3-3.5 hours. Bacterial starter culture (pure cultures of Streptococcus thermophilus and Lactobacillus bulgaricus in a ratio of 1:1) 3.0-5.0% is used as probiotics. Dried fruits are used as a fruit filler.

3.5 Research to determine the quality of raw materials and finished products based on camel milk in laboratory conditions
Studies to determine the quality of raw materials and finished products based on camel milk in laboratory conditions were determined in accordance with GOST (Appendix D). 
We used standard methods for studying microbiological indicators according to GOST R50480-93, GOST 9958-81, GOST 9225-84, GOST 10444.11-89, GOST 10444.5-85 (ST SEV 3836-82), GOST 30425.
The main basic raw material for the production of the developed product is camel milk. Camel milk usually has a white color, a thick consistency, when poured it foams strongly, tastes freshly sweet or sweetish-salty depending on the nutrition of the camels. It is eaten both whole and processed.
The high nutritional and biological value of camel milk, as well as their better digestibility in comparison with other types of milk, will make it possible to create a product that meets the physiological needs of the body for basic nutrients and energy. Information on the chemical composition and properties of camel milk used as raw materials are given in Table 10.

Тable 10 − Chemical composition and properties of the investigated camel milk (n=30)
	Indicators
	Mass fraction, %
	Acidity

	
	Fat 
	DSMR
	Total protein
	Lactose
	titratable, °Т
	Рн

	Camel milk
	4,2±0,1
	13,2 ±0,2
	3,9%±0,06
	3,5%±0,4
	18,0±1,9
	6,50±0,05



The main indicators of the studied raw materials in terms of composition and properties are within the normal range. Thus, the mass fraction of fat is 4,2±0,1. The studied milk is characterized by a relatively high protein content of 3,9 ± 0,06, the milk sugar content in milk averaged 3,50±0,04%. The titratable acidity is 18,0±1,9°T. According to active acidity, concentration of free hydrogen ions, camel milk shows a neutral reaction, pH 6,5±0,05. Based on the results of the study of physical and chemical parameters of camel milk, we decided to develop four types of dairy products: yogurt with probiotic properties, cottage cheese and curd mass, cheese.
The formation of the probiotic properties of fermented milk products largely depends on the composition of the starter micro biota, therefore, research on the selection of special bacterial strains that produce a complex of biologically active substances and enzymes is necessary. The composition and properties of the starter cultures used for fermentation of camel milk are presented in Table 11.
A comparative analysis of the production properties of the studied lactic acid cultures indicates that they manifest themselves as more energetic acid-formers in camel milk.



Тable 11 − Composition and properties of starter cultures used for fermentation of camel milk
	Type of starter culture
	Type of microflora
	Optimum fermentation temperature, °C
	Acidity

	
	
	
	titratable, °Т
	рН

	Bacterial starter culture of thermophilic streptococcus (BZ-TS)
	Streptococcus
Salivarius subsp. Thermophilus
	40-42
	80,0±1,2
	4,40±0,05

	Bacterial starter culture of mesophilic lactic acid 
	Lactobacillus bulgaricus
	26
	85,0±1,3
	4,32±0,05



The main indicators characterizing the production value of crops are presented in Table 12.

Тable 12 − Main indicators characterizing the production value of crops (environment - camel milk)
	Culture type
	Microscopic picture
	Coagulation activity, h
	Organoleptic indicators

	Streptococcus  salivarius
subsp. thermophilus
	Spherical cocci located in long chains, no foreign microbiota was found

	4-5
	The clot is dense, homogeneous, moderately thick consistency, distinct  

вкус и аромат, равномерный белый цвет

	

	
	5
	The curd is dense, thick creamy consistency, pleasant sour milk taste, uniform color, white with a cream shade

	Lactobacillus bulgaricus 

	Sticks with rectangular ends arranged in short chains


	7
	The curd is loose, liquid, homogeneous consistency, slightly acidic taste and aroma, uniform white color

	
	
	8
	The curd is loose, viscous consistency, unexpressed sour milk taste and aroma, white with a creamy tinge



The combination of organoleptic, chemical and microbiological characteristics obtained during fermentation of camel milk makes it possible to recommend it as the main raw material for yoghurt based on camel milk with probiotic properties. Physicochemical, organoleptic and microbiological indicators of yoghurt based on camel milk, obtained by the methods indicated in examples 13 and 14 are given below.

Тable 13 – Organoleptic and physico-chemical characteristics of yoghurt based on camel milk
	Indicator name
	Concentration of added ingredients

	Fermentation method
	Thermostat

	Mass fraction of fat, %
	4

	Sugar, %
	4

	Protein, %:
	3

	Carbohydrates, %
	4

	Consistency and appearance
	Moderately homogeneous mass with a thick consistency, creamy

	Taste and smell
	Fermented milk, refreshing, with the taste and smell of berries

	Colour
	Milky white with a touch of fruit and berry filling



Тable 14 – Microbiological indicators of probiotic yoghurt based on camel milk
	Index
	Standards
	New Product

	BGKP (coliforms) in 3 cm3 of the product
	Not allowed
	Not found

	S.aureus in 10 cm3 of product
	Not allowed
	Not found

	Pathogenic microorganisms, incl. salmonella in 50 cm of product
	Not allowed
	Not found

	Yeast, CFU/cm3, no more
	1,0х104
	1,0х104

	Acidophilic microorganisms, CFU/cm3, not less
	1х107
	1х107

	Lactic acid microorganisms, CFU/cm3, not less
	1х107
	1х107



To ensure the normal functioning of the body, the composition of food must necessarily include substances called essential nutritional factors. Their chemical structures, which are not synthesized by the body's enzyme systems, are necessary for the normal course of metabolism. These include essential amino acids, vitamins, some fatty acids, minerals and trace elements.
The yogurt developed by us with probiotic properties is biologically complete and contains essential amino acids, fatty acids, vitamins and minerals. The biological value of a product is determined by the balance and completeness of its amino acid composition.
The results of studies of the amino acid composition of yoghurt with probiotic properties are presented in Table 15. The control sample is camel milk, the chemical composition of which is determined from reference tables.

Тable 15 − Amino acid composition of camel milk and yogurt
	Amino acids
	Camel milk 3.6% fat
	Probiotic yogurt

	
	mg/100g of product
	% of the total
	mg/100 g of product
	% of the total

	Irreplaceable, including:
	1332
	40,93
	1065
	46,30

	Valine
	211
	6,48
	135
	5,87

	Isoleucine
	193
	5,93
	100
	4,35

	Leucine
	297
	9,13
	200
	8,70

	Lysine
	233
	7,16
	309
	13,43

	Methionine
	73
	2,24
	61
	2,65

	Threonine
	137
	4,21
	134
	5,83

	Tryptophan
	43
	1,32
	30
	1,30

	Phenylalanine
	145
	4,46
	96
	4,17

	Replaceable, including:
	1922
	59,07
	1235
	53,70

	alanine
	99
	3,04
	51
	2,21

	arginine
	109
	3,35
	65
	2,83

	aspartic acid
	214
	6,58
	150
	6,52

	histidine
	79
	2,43
	60
	2,61

	glycine
	58
	1,78
	40
	1,74

	glutamic acid
	685
	21,05
	465
	20,22

	proline
	323
	9,93
	160
	6,96

	Serine
	173
	5,32
	120
	5,22

	tyrosine
	155
	4,76
	100
	4,35

	cystine
	27
	0,83
	24
	1,04

	Total
	3254
	100
	2300
	100



It should be noted that the biological value of products is characterized not only by the amino acid composition of proteins, but also by the value of the amino acid rate of essential amino acids. The analysis data shown in Table 16, it should be noted that the proteins of probiotic yogurt do not contain a limiting amino acid, and, therefore, are biologically complete.
One of the components that regulate nutritional and energy value is fats - a source of fat-soluble vitamins and biologically active substances. The qualitative composition of fats is determined by the content of lipids and fatty acids. The results of determining the fatty acid composition of the fermented milk combined product are shown in Table 16 from which it follows that the product contains more polyunsaturated fatty acids.

Тable 16 − Composition of essential amino acids and amino acid speed of yoghurt with probiotic properties
	Amino acids
	FAO / WHO scale
	Probiotic yogurt

	

	Essential amino acids
	Amino acid rate,
%
	Essential amino acids
	Amino acid speed,%

	Isoleucine
	40,0
	100
	45,25
	133,13

	Leucine
	70,0
	100
	90,50
	129,29

	Lysine
	55,0
	100
	139,82
	254,22

	Methionine + cystine
	35,0
	100
	38,46
	109,89

	Phenylalanine + Tyrosine
	60,0
	100
	88,69
	147,82

	Threonine
	40,0
	100
	60,63
	151,58

	Tryptophan
	10,0
	100
	13,57
	135,70

	Valine
	50,0
	100
	61,09
	122,18

	Total
	360,0
	—
	538,01
	—



It has been proven that polyunsaturated fatty acids are not synthesized in the human body, and therefore belong to essential nutrients. Their role and activity is so high that polyunsaturated fatty acids in recent years have been classified as vitamins and called vitamin F.
Vitamins have extremely high biological activity. They are involved in metabolism, are essential components of bio-catalysis and regulation of individual biochemical and physiological processes. The tension of most metabolic processes in childhood justifies the increased need of the child's body for most vitamins.
The product developed by us is a valuable source of vitamins. The vitamin composition of the product is presented in Table 17.
Тable 17 − Vitamin composition of camel milk probiotic yogurt
	Vitamins
	Camel milk
	Probiotic yogurt

	А (retinol), mg
	0,06
	0,03

	С (ascorbic acid), mg
	0,5
	5,00

	В1 (thiamine), mg
	0,03
	0,04

	В2 (riboflavin), mg
	0,10
	0,13

	В6 (pyridoxal), mg
	0,04
	0,04



As can be seen from Table 17, the content of most vitamins in the product exceeds their amount in the control sample. For example, the developed product contains 10 times more vitamin C compared to the control. The results of studies of the content of minerals in the fermented milk combined product are shown in Table 18.

Тable 18 − Mineral composition of camel milk and yoghurt
	Mineral substance
	Camel milk
	Probiotic yogurt

	Macroelements, mg
	
	

	Calcium
	90,0
	120,0

	Phosphorus
	83,0
	90,0

	Trace elements, mcg

	Iron
	100,0
	302,0

	Iodine
	9,6
	7,2

	Copper
	22,0
	120,0



Minerals are also among the essential food factors. They, like vitamins, do not have energy value; nevertheless, they are necessary for the body in certain quantities.
The organoleptic properties of food products are appearance, texture, smell, taste and aroma. Organoleptic (sensory) analysis is a qualitative and quantitative assessment of the response of the human sense organs to the properties of a product. 
The organoleptic properties of the product influence the choice of consumers much more and ultimately shape their demand. The organoleptic properties of raw milk are determined by zoo technical (breed, lactation period, feed ration, etc.) and veterinary factors, chemical composition, conditions of receipt, primary processing, storage and transportation. The organoleptic properties of the resulting product are shown in Table 19.


Тable 19 – Organoleptic characteristics of the developed yoghurt with probiotic properties 
	Index
	Characteristic

	Appearance and consistency
	Homogeneous, moderately viscous. Slightly viscous allowed. The surface and mass are homogeneous. Slight gas formation in the form of separate eyes caused by normal microflora and slight separation of whey (no more than 3% of the product volume) are allowed

	Taste and smell
	Clean, fermented milk, without foreign tastes and odors, with the appropriate taste and aroma of the filler

	Colour
	Due to the color of the added filler, uniform throughout the mass



Appearance. The color and opacity are determined, which are due to light scattering fat balls and casein micelles, therefore, with an increase in fat and protein content and their degree of dispersion, whiteness and opacity increase. Fats and pigments, which are of a lumpy and native origin, give a yellow tint to milk. The color change of pigments is influenced by heat treatment and pH of the product, contact with a metal surface, etc., for example, α, β and γ - carotenes become colorless upon reduction.
Consistency. Milk is a complex polydisperse system containing many interdependent microstructural formations: emulsions of fat globules, colloidal systems of protein particles and true solutions of lactose, minerals, vitamins and other water-soluble compounds. Microstructural elements of milk are: balls of fat from 2 to 6 microns, milk bodies - protein-lipid formations of a round or oval shape d = 3-20 microns, located mainly on the surface of air bubbles, and casein micelles d = 0,01-0,1 μm. Milk bodies are capable of aggregation and play an important role in the clumping of fat globules. The consistency of raw milk is determined by the content of fat and protein, the dispersion of fat globules and casein micelles, the degree of their hydration and aggregation. The influence of whey proteins, lactose and minerals is negligible. Raw cow's milk is a homogeneous, non-viscous, slightly viscous liquid without sediment. Viscosity is used to quantify the consistency of milk.
The consistency is considered heterogeneous if fat sediment appears in the milk, the degree of compaction of which depends on its freshness. In fresh milk, the settled fat is loose, there is no clear separation of layers in cream and milk. When the milk is agitated, the fat is evenly distributed again and the consistency becomes homogeneous. Smell, taste and aroma. Milk has a faint pleasant odor that is difficult to characterize; the taste is pleasant, slightly sweetish-salty. Milk with a high solids content is rated higher in taste and smell. The characteristic smell and taste of raw milk due to the chemical composition. Fat gives milk a delicate and pleasant taste, while protein substances provide a full mouthfeel. Milk proteins, unlike fat, do not mask different smells and tastes. The breakdown products of fats and proteins, which are found in small amounts in fresh milk, give it certain taste and aroma properties. Carbohydrates add some sweetness to the milk. Mineral compounds have little effect on the taste of milk, giving it some fullness.
The combination of the main nutrients provides the nutritional and energy value of the fermented milk combined product. Data characterizing the nutritional and energy value of new fermented milk products are shown in Table 20.

Тable 20 − Nutritional and energy value of dairy products based on camel milk
	
Наименование показателя
	Product feature

	Name
	Yogurt with probiotic properties
	Cottage cheese
	Cottage cheese weight
	Soft cheese

	Protein, g
	3,55 +0,5
	17,5+0,5
	7,22 ±0,5
	16,4

	Fat, g
	4,0+0,2
	9,0±0,2
	18,0±0,2
	10,3

	Carbohydrates, g
	4,42 ±0,5
	3,95±0,5
	20,3±0,5
	5,43

	Energy value, kcal
	68 
	167
	272
	180



Thus, as a result of experimental research, new dairy products based on camel milk have been developed.
The creation of effective probiotic products based on camel milk has an advantage not only in environmental but also in economic terms. The work opens up broad prospects in the development of theoretical aspects of increasing the biochemical activity of microorganisms, which will expand the range and increase the production of probiotic products.

3.6 Development of packaging design for finished products
For the implementation of the developed products, packaging designs have been developed for finished products: pasteurized milk, yoghurts with probiotic properties, cottage cheese based on camel milk, curd mass based on camel milk, cheese based on camel milk (Appendix E).
In the context of the development of packaging and consumer packaging of dairy products, it becomes especially relevant and directly affects the process of maintaining the quality and consumer properties of the product. The main factors determining the production of high-quality dairy products are: the composition and technology of obtaining the product itself; the conditions for its packaging; used packaging material.
Dairy packaging products must have high mechanical strength, aging resistance, rigidity or elasticity necessary to form leak-tight joints. Naturally, the aesthetic design of the packaging should attract the buyer and meet the requirements of GOST 51074-97 «Food Products".
High-quality packaging is a guarantor of product safety. The shelf life of the product depends on the quality of the selected packaging.
It is necessary to select the type of packaging taking into account the main properties of the product: fat content, viscosity, density, etc.
For milk and fermented milk products, combined materials and plastic wrap are used.
Modern developments are aimed at finding packaging that will keep products fresh for as long as possible.
The main design trends are the emphasis on the product and the revision of the classic approaches to the image of the dairy brand.

3.7 Conducting training seminars for camel milk farmers
According to the schedule, the project implementers organized a meeting with camel milk farmers on July 24-25, 2020. Within the framework of the meeting, a training seminar was held on the topic «Processing of camel milk and equipment on the basis of the dairy shop of LLP» LF «Company», which was attended by heads and workers of peasant farms of the Ucharal district of the Zhambyl region (Appendix F).
The purpose of the seminar is to study and establish with local owners of peasant farms on further cooperation in the supply and sale of raw materials - camel milk. The moderator and main lecturer of the seminar was the chief researcher of the project, Doctor of Biological Sciences, Professor of KazNAU Serikbayeva A.D. She introduced the participants to the theoretical foundations of primary processing of camel milk, talked about the collection system and ways to improve the quality of raw materials with the least losses for the farm.
General Director of LLP "LF Company" Mateev E.Z. informed the farmers about the technological equipment for the primary and industrial processing of milk. Entrepreneurs learned about foreign experience and advanced technologies in dairy farming from the report of the SNA project, PhD doctoral student Zh.K. Ukibaev.
The pressing questions were also asked and comprehensive answers to them were received.
In the course of the work, we visited the Shamil farm, which is ready to provide raw materials for the LF Company LLP workshop, namely camel milk.
As part of the event, entrepreneurs visited the milk processing workshop of LF Company LLP, where a practical lesson was held. They saw how milk is fed, processed, processed and how labels are applied to the product packaging.
At the end of the meeting, the akim of the district, who described the whole situation of the livestock sector in the region and proposed a number of promising solutions in the sale and processing of raw materials.

3.8 Development of regulatory documents for products based on camel milk
Internal documentation of LLP "LF Company" has been developed to organize the production of new products based on camel milk: curd mass and yogurt with probiotic properties. This technical documentation defines the basics of the technological process, the requirements for tools, materials and equipment (Appendix G).
Yogurt with probiotic properties based on camel milk. 
The production of yoghurt includes intake in the form of natural milk, normalization and pasteurization of milk, cooling to the fermentation temperature, adding a yoghurt starter, fermentation, stirring, adding fruit filler, cooling and filling, characterized in that milk is filtered and purified before normalization from mechanical impurities, pasteurization is carried out at a temperature of 90-100°C, holding for 5-10 minutes, deaeration and homogenization are carried out at a pressure of at least 150 bar and cooling to the fermentation temperature, add ascorbic acid and vanillin. The fat normalization of milk is carried out to a level of 2%. Fermentation is carried out with a leaven by direct addition in an amount of 2 g per 100 l. Fermentation is carried out at a temperature of 40-42°C for 3-3,5 hours. Bacterial starter culture (pure cultures of Streptococcus thermophilus and Lactobacillus bulgaricus in a ratio of 1: 1) 3.0-5.0% is used as probiotics. Dried fruits are used as a fruit filler.
Camel milk curd mass.
The curd mass is prepared from a mixture of whole camel milk, butter, stabilizer and no filler. The resulting mixture is stirred in an apparatus at a stirring speed of 3000 rpm for 30-60 sес., heat treatment is carried out at 63-670C in the same apparatus at a stirring speed of 1500 rpm for 3-7 minutes. EFFECT: invention makes it possible to obtain a product with a wide range of taste properties - from dessert to snack bars, good consumer properties, uniform consistency and stability of properties during the guaranteed shelf life.

3.9 Development and filing of patent Appendixs for the protection of intellectual property for new types of dairy products based on camel milk
Based on the results of the work carried out, 3 patents of the Republic of Kazakhstan for inventions were obtained:
· Patent of the Republic of Kazakhstan for inventions No. 34513 according to Appendix No. 2019 / 0307.1 dated 30/10/2020 "Method for the production of pasteurized camel milk"
· Patent of the Republic of Kazakhstan for inventions No. 34514 according to Appendix No. 2019 / 0308.1 of 30/10/2020 "Method for the production of drinking yoghurt based on camel milk"
· [bookmark: _GoBack]Patent of the Republic of Kazakhstan for inventions No. 34543 on Appendix No. 2019 / 0314.1 of 30/10/2020 "Method for the production of yogurt with probiotic properties based on camel milk" (Appendix H).





























CONCLUSION

According to the presented results of studies of the composition of camel milk, regularities of changes in fatty acid and physicochemical composition were revealed. Camel milk fat has dietary properties, is a source of energy for biochemical processes in a living organism, is easily accessible and has valuable nutritional properties in comparison with other milk fats. The content of saturated fatty acids in the fat of cow's milk is 75.9%. Low molecular weight volatile fatty acids (C4-C10) of fresh milk fat determine its aroma, acids with a chain of 12 or more carbon atoms are practically odorless and tasteless. The milk fat of cows differs sharply from other natural fats in the content of these acids. The physiological value of fat in milk and dairy products of camels is due to the content of saturated (C10-C14) and essential polyunsaturated fatty acids (C18:2 (ω-6), C18:3 and C (20:1) [31; 32]. As you know, the lack of polyunsaturated fatty acids in the body provokes the development of various diseases. In addition, the pleasant taste of camel milk fat and its derivatives refines, determines the homogeneity and plasticity of the structure and consistency of fatty acids.
The research results obtained in this work became the basis for biotechnology for obtaining a number of dairy products with high probiotic potential. As a result of experimental research, the technology of new dairy products based on camel milk has been developed.
New data have been obtained on the content of essential amino acids, vitamins, and minerals, which makes it possible to recommend yoghurt with probiotic properties for general consumption. Technologies of yoghurt with probiotic properties, cottage cheese and curd mass, cheese have been developed, critical control points of technologies have been determined according to the HACCP system. Industrial testing of the technology of functional food products based on camel milk in the production at the dairy enterprise LLP "LF Company" in the Zhualyn district of the Zhambyl region, Baurzhan Momyshuly village, Zhibek Zholy, 3b.
The parameters for the activation of lactobacilli for the production of probiotic products have been developed. Studied and selected the most effective standard methods for carrying out physicochemical, biochemical and microbiological studies, used in regulatory documents for the industrial production of pasteurized milk, probiotic yogurt, curd mass based on camel milk: method for determining pasteurization; titrometric methods for determining acidity; method for determining fat; protein determination methods; temperature measurement methods, etc.
The regularities of the formation of the spatial structure during fermentation of the milk mixture have been established and the range of titratable acidity has been determined, which characterizes the readiness of the curd for mixing.
As a result of the research, the following conclusions were drawn:
1) The maximum value of protein (5,4%) and fat (7,1%) was found in samples of camel milk. The amount of lactose in the camel milk samples rises to 3,2%. It was established by gas-liquid chromatography that unsaturated fatty acids do not change in collected milk. The maximum amount of unsaturated fatty acids (34,9%) is contained in summer, and the minimum amount (23,2%) in autumn samples of camel milk. 
2) During pasteurization, the nutritional value of milk practically does not change, since the taste and valuable components (vitamins, enzymes) are preserved.
3) As a result of the work carried out, a technological scheme for the production of pasteurized camel milk and an optimal mode of pasteurization of camel milk with a long shelf life were developed.
4) A technology has been developed for the production of new fermented milk products (yoghurts with probiotic properties, curd mass) based on camel milk using the domestic sourdough “Tai-Bota”, which consists of the strains: Lb.bulgaricus 018k-3, Streptococcus thermophilus 56/36.
5) Research has been carried out to determine the quality of raw materials and finished products based on camel milk in laboratory conditions. The maximum value of protein (3.9%) and fat (4.2%) was found in camel milk samples. The amount of lactose in the camel milk samples rises to 3.5%. Protein content: fat: carbohydrate (%) in finished products was: 3,55:4.0:4,42 (yogurt), 17,5:9,0: 3,95 (cottage cheese), 7,22:18,0:20,3 (curd mass) 16,45:10.3:5,43 (cheese), respectively. The energy value of the products is 68-180 kcal. The period of their guaranteed storage (15-45 days) at a temperature of 4-6°C has been established.
6) The biological, nutritional and energy value of yoghurt with probiotic properties has been determined, which contains all essential amino acids, vitamins A, C, B1, B2, B6 and minerals Ca, P, Fe, I, Cu.
7) A production quality management system has been implemented and a "Declaration of Conformity" from the Customs Union has been obtained for new dairy products based on camel milk.
8) For finished dairy products, a packaging design for finished products has been developed
9) On the basis of the work carried out, patents of the Republic of Kazakhstan were developed and received: No. 34513 «Method for the production of pasteurized camel milk», No. 34514 «Method for the production of drinking yoghurt based on camel milk», No. 34543 «Method for the production of yogurt with probiotic properties based on camel milk». 
10) A meeting and a training seminar for farmers-producers of camel milk of the Ucharal district of the Zhambyl region was held. 
11) An internal regulatory document has been developed for:
- curd mass (ST TOO 161140015749-03-2020)
- camel milk-based yoghurt (ST LLP 161140015749-02-2020)
- for milk, pasteurized camel (ST LLP 161140015749-01-2020).
There are no full-fledged analogues of the proposed project in the country, since various studies and scientific work were carried out mainly with obtaining different types of shubat (bioshubat, improved shubat), partly in the form of drinking yogurt.
This project is distinguished by the development of technology for the production of new specialized food products (pasteurized camel milk, yoghurts with probiotic properties, curd mass) based on camel milk. The resulting camel milk products can expand the scale of dairy products on the market.
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APPENDIX A
Work schedule of LLP "LF Company"
on the budget program 267 "Increasing the availability of knowledge and scientific research"
on subprogram 101 "Program-targeted funding of scientific research and events"
on specifics 156 "Payment for consulting services and research"
for 2018-2020

	№

	Name of work
	Deadline, 
Year
	Expected results
	Amount,
KZT

	1

	Development of technologies for new types of dairy products (yoghurts with probiotic action, cottage cheese, curd mass, cheeses, pasteurized milk) based on camel milk
	2018-2020
	A technology and technological scheme for the production of pasteurized camel milk of various fat content will be developed. Regimes for pasteurization of camel milk with a long shelf life will be developed.
The technology and technological scheme of the line for the production of new fermented milk products will be developed.
An organization standard will be developed and approved for the further introduction of the developed technology for the production of new specialized food products based on camel milk.
An interim report on the results of research work for 2018 will be prepared in accordance with GOST 7.32-2001
A technology for the production of new fermented milk products (yoghurts with probiotic properties, cottage cheese and curd mass, cheese) based on camel milk using domestic sourdough will be developed.
Research will be carried out to determine the quality of raw materials and finished products based on camel milk in laboratory conditions.
A production quality management system will be implemented and a "Declaration of Conformity" from the Customs Union for new dairy products based on camel milk will be obtained.
The purchase and installation of the necessary technological equipment will be carried out and the pilot production will be approved.
Packaging design for finished products will be developed
3 patent Appendixs will be developed and filed to protect intellectual property for new types of dairy products based on camel milk.

	60 000 000


Continuation of appendix A

	
	
	
	An interim report on the results of research work for 2019 will be prepared in accordance with GOST 7.32-2001
Requirements for the quality of raw materials and conditions for the supply of camel milk will be developed.
A search for potential suppliers of raw materials will be carried out and contracts for the supply of camel milk for processing will be concluded.
The production and release of new dairy products based on camel milk will be organized.
Training seminars will be held for camel milk farmers, agreements on technology transfer will be concluded in order to improve the efficiency of medium and small farms in Kazakhstan.
3 patents will be obtained, 3 articles published.
An interim report on the results of research work for 2019 and a final report on the results of research work for 2018-2020 will be prepared. according to GOST 7.32-2001
	

	
	
	2018 г.
	A technology and technological scheme for the production of pasteurized camel milk of various fat content will be developed. Regimes for pasteurization of camel milk with a long shelf life will be developed.
The technology and technological scheme of the line for the production of new fermented milk products will be developed.
An organization standard will be developed and approved for the further implementation of the developed technology for the production of new specialized food products based on camel milk.
An interim report on the results of research work for 2018 will be prepared in accordance with GOST 7.32-2001
	20 000 000
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	2019 г.
	A technology for the production of new fermented milk products (yoghurts with probiotic properties, cottage cheese and curd mass, cheese) based on camel milk using domestic sourdough will be developed.
Research will be carried out to determine the quality of raw materials and finished products based on camel milk in laboratory conditions.
A production quality management system will be implemented and a "Declaration of Conformity" from the Customs Union for new dairy products based on camel milk will be obtained.
The purchase and installation of the necessary technological equipment will be carried out and the pilot production will be approved.
Packaging design for finished products will be developed
3 patent Appendixs will be developed and filed to protect intellectual property for new types of dairy products based on camel milk.
An interim report on the results of research work for 2019 will be prepared in accordance with GOST 7.32-2001
	20 00 000

	
	
	2020 г.
	Requirements for the quality of raw materials and conditions for the supply of camel milk will be developed.
A search for potential suppliers of raw materials will be carried out and contracts for the supply of camel milk for processing will be concluded.
The production and release of new dairy products based on camel milk will be organized.
Training seminars will be held for camel milk farmers, agreements on technology transfer will be concluded in order to improve the efficiency of medium and small farms in Kazakhstan.
3 patents will be obtained, 3 articles published.
An interim report on the results of research work for 2019 and a final report on the results of research work for 2018-2020 will be prepared. according to GOST 7.32-2001
	20 000 000





APPENDIX B
Agreements, memorandums
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Letter of guarantee for the supply of camel milk from the farm "Erbol"
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Camel milk supply agreement 
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Memorandum of cooperation with KazNAU

[image: C:\Users\Мираш\Desktop\НОВ ПЦФ\Аннотац.отчет\ilovepdf_com.jpg]








continuation of appendix B [image: C:\Users\Мираш\Desktop\НОВ ПЦФ\Аннотац.отчет\ilovepdf_com-1.jpg]






continuation of appendix B
[image: C:\Users\Мираш\Desktop\НОВ ПЦФ\Аннотац.отчет\ilovepdf_com-2.jpg]








APPENDIX C

Organization of production of new dairy products based on camel milk
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APPENDIX D

Testing protocols developed new products based on camel milk
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APPENDIX E

Packaging design for new finished products based on camel milk
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Continuation of appendix E

Characteristics of the finished products
	Cottage cheese based on camel milk

	Source 
	Camel milk (70%) + 
cow milk (30%)

	Weight 
	200-500 g

	Appearance
	Grainy, soft, white

	Dry matter
	18-30%

	Fat  
	8-10%

	Acidity  
	рН4,3-4,5

	Water activity
	0,980-0,995

	Yield 
	10-28 kg from 100 kg of milk



	The curd mass on the basis of camel milk

	Source 
	Camel milk (70%) + 
cow milk (30%)

	Weight 
	500 g

	Appearance
	Spotting, paste-like

	Dry matter
	18-30%

	Fat  
	18-20%

	Acidity  
	рН4,0-4,2

	Water activity
	0,980-0,995

	Yield 
	10-20 kg from 100 kg of milk



	Cheese based on camel's milk 

	Source
	Camel milk (70%) + 
cow milk (30%)

	Cheese type
	Soft  

	Form  
	Flat cylinder

	Weight 
	150-300 g

	Appearance
	Homogeneous, pasty, with some holes and surface microflora

	Dry matter
	40-50%

	Fat  
	10-30%

	Acidity  
	рН4,5-4,8

	Water activity
	0,970-0,990

	Yield 
	7-10,5 kf from 100 kg of milk












APPENDIX F

Meeting with camel milk farmers
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APPENDIX G

Regulatory documentation (organization standard)
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APPENDIX H

Patents of The Republic of Kazakhstan
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5. Мырзабекова Д. Серікбаева А.Д. Қазақстанның оңтүстік аймағындағы өсімдік шикізатынан сүт қышқылды бактерияларды бөліп алу және жіктеу// СБОРНИК КазНАУ, Сборник научных трудов магистрантов, посвященный 90-летию Университета. Июнь, 2020, Алматы. б.258-262
6. Nurdaulet S., Serikbayeva A.D. Isolation and identification of probiotic microorganisms from traditional dairy product in the Almaty region// COLLECTED KazNAU, Collection of scientific papers of undergraduates, dedicated to the 90th anniversary of the University. June, 2020, Almaty. p.264-269
RK patents
1. Patent of the Republic of Kazakhstan for inventions No. 34513 according to application No. 2019 / 0307.1 of 30.10.2020 "Method for the production of pasteurized camel milk"
2. Patent of the Republic of Kazakhstan for inventions No. 34514 according to application No. 2019 / 0308.1 dated 30.10.2020  "Method for the production of drinking yoghurt based on camel milk"
3. Patent of the Republic of Kazakhstan for inventions No. 34543 according to application No. 2019 / 0314.1 dated 30.10.2020 "Method for the production of yogurt with probiotic properties based on camel milk"
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KpecTbsincKkoe

xo03siicTBO «EpGosm»
IOKO, r.Typkecras,
yn. Kasax6aes 116.

«Ep6om»

mapya KoKaJabIFbl
OKO. Typkicran kanachl,
KasakGaes xemreci 116.

Ten 87054106060 Ten 87054106060.
Hex.6/m
Jama 05.09.20172

TAPAHTHITHOE IINCEMO

KpectpsiHckoe xo3siicTBO «EpSony (manee - KX) rapaHtnpyeT IOCTaBKY
HA TIOCTOSTHHOIl OCHOBE OXIJIaKIE€HHOTO ITApHOTO BEPOIIOKBETO MOJIOKa B
o6beme 300 (tpmcrta) auTpoB Kaxkaele 2 jHs n3 r.Typkecran IOxHO-
KanaxcTanckoif odnactn B mpomspoacTBe HHEI ex TOO «LF Company» B cene
Bayripsxan Mowmeimry sl JKyansiHcKoro paifona JKaMObLickoif obmacTH 1o
JIOTOBOPHO{ IIeHe C y4eTOM MOCTaBKH aBTOMOOIIBHEIM TPAHCIIOPTOM TIPH
YCIOBMH 3aKIIOUEHIsI JOJIIOCPOYHOTO JIOTOBOPA IIOCTABKM MOJIOKA IS
peammarmm TpoekTa «Pa3paGoTka TEXHONOIMiI HOBHIX BIIOB MOJOYHBIX
TIPOXYKTOB ~HA OCHOBE BEPONIOKBETO MOJNOKA C  OTEUECTBEHHBIMIT
GaKTepHAalbHBIMII 3aKBACKAMIT»

Paccrosiane m3 r.Typkectas 1o ¢.Bayripxad MoMBIIIynsl cocTaBisieT 270
KM IO MeXXIyHapoaHoi Tpacce 3amaansiii Kurait - 3amagnas EBpoma.

KX mmeer B Hammumn coGcTBeHHBIX 100 MOMHEIX TONOB BEpPOIIOMMIT
TopoJsl  «JIpoMenapy», KOTOpHIE IO3BOJSIOT OGECIEUNTh KPYITIOTOAIYHYIO
TIOCTaBKY BepOIIOKLEET0 MOJIOKa B HEOOXOANMOM obbeMe. IIpn HeoGxoanMocTin
MOKHO PacCMOTPETh BO3MOKHOCTD YBEINUEHIIT 00heMa ITOCTaBKM MOJIoKa J10 1
TOHHEI B CYTKIL

Tnaea KX «Ep6osm»Ecenos E A
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MEMOPAHAYM
0 COTPYIHHYECTBE
Meny
HAO «KA3AXCKHHA HALMOHAJIBHBI ATPAPHBIH
YHUBEPCUTET»
n
TOO «LF Company»

HAO «Kasaxckitii Haimoransibiii arpapisiii YRHBEPCHTET» B MWL H.O.
npopekTopa no Kaywioi paGote i Mexaymapomusm casim Menamosa EML.,
2€fiCTBYIONET0 Ha OcCHOBaMAH J0BeperiocTH No13-02-1788 or 23.10.2017r. u
TOO «LF Company» 5 mme rescpansioro wpektopa Mareesa Ecmypara
Jnsibexoniua, ACACTBYIOUIEro Ha OcHOBAHHM VeTama C APYTOfi CTOpORB,
wenyeMbie B fanbiciimen «CTOpOHS, BHPEKAS BIMMHEH HHTEpeC B
ABYXCTODONNEN COTPYNNUECTRC ¥ COTIAAACh PATBHBATH BIAUMOBKIOTHOS
naprseperso, sacmoun Hactonuii MEMOPAHZIVM o erexyiomey.

Crares 1

Uemio  wactommero  MeMopa:iiyMa  FBIACTCH  YCTAHOBIeHMe
BAUMORKITONHOTO  COTPY/HI4ECTRA Merkly CTODOHAM V1A BHCTPANBAHMA
napTepeKix oTHOMmensf, o0vena HidopMankeii uexay CTOpOHAMH, OKAIAMMA
CONCHCTBN B OGNACTH KOMMCPUMANMSAUMN TEXHOIOTHH W UpHBICHeHMS
WABSCTAUME, /U5 KOHCOTHIAUAH COBMECTHAX YCTMIL B MPOBEHM HAydHEIX
HCCHCAOBAMA B DAMKAX POrPAMMIO-UEIEBOTO (HHAHCHPOBARHA TPOEKTA
«PapaGoTka TEXHOMONAi HOBX BWIO MOTOMHMX NPOAYKTOB (HOryprs c
NIpOGHOTIECKIM AEHCTBHEM, TEOPOT, TEOPOHAS MACCA, CHH, MACTEPHIORANIOE
NOJIOKO) H OCHOBE BEPOTIOKBETO MOTOKA C OTEHECTBEHHBIMH GAKTEPHATHHBIMH
JeKBACKAMIY.

Cramen 2

T cotpymsectsa:
Cobnionente aeficaytomero yerana Cropois;
T'A8CHOCTS W TOIGPAHTHOCTE;
OGLEKTHEHOCTS W BHINOTHENHE NPAAATEIX OBTIATEBETR
Jlosepue n npodeccHonaT.

Cramen 3

OCHOBHLIC HATPARICHIS COTpY AHHeCTSA:

Okaaie CONCHCTAMS B peamdsaudn  eieaoll mporpawbi «Paspaborka
L0 HOZbIX BIVIOR MOTOBIX NPOZYKTOR (HOTYPTHI € MPOBHOTHeCKiM

JefiCTBHeM, TROPOT, TROPOKTEA MACCA, CHDH, NACTEPHIOBAHHOE MOTOKO) Ha

OCiOBe  BEPOMOAKEETO  MOTOKE € OTCHECTACHHMMH  GAKTEPHATHHBIMI

3aKBacKkavi;
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NDENIOCTABTENHE MATEPHATSHO-TeXiH4ecKO Gashi CTOPOHAMH /1% NPOBEACHIS
1260PATOPHBIX H MPOMBIILIEHILIX HCCTEAOBAHM 10 PEATHIAIH NOXIPOCKT;
OGMEH OMLITOM 1 OGMEH HH(OpMALIeli 110 peaTH3aH MpOeKTa;

COBMECTHOE YHaCTHE B BHICTABKaX, KOH(EPEHINAX M APYTHX MEPONPHATHAX 110
KOMMEPUHATH3ALIK NOATPOEKTa;

W HHEIC HAPABTEHNS, He NPOTHAOPEUAUME YCTARNBIM BIAAM JCATSNLHOCTH
cropor.

Cratua 4

Venosus sactosimero MeMopai/iyma He HCKIIOUACT BOIMOKHOCTH JAPYTHX.
N0A0GHEIX coramiennii Mexcty CTOPOHaMH, a TakKe C APYTHMM HACTHBIMM i
TOCYZAPCTBEHNLIMH ODHIHYECKHMH THUAMH, KAk C MECTHBIMH, TaK e W C
3apyBeAubiL.

Craten 5
CTOPOHb, Kak COBMECTHO, TAK W OTICIBHO, JONAHbI NPEAIPHHSTH Bee
HEOGXONMMEIE B CIyHaE BMEUATETHCTBA B ABYCTODOHHCE COTPYNHHYCCTEO,
KOTOPOE MOKET TOMEIIATE BHUIOAHCHHIO MEPONPHSTHIL, MPCAYCMOTPCHHBIX
sacTosIM MeMOpanayMon

Cratea 6

Tpeacrasiienas Croponan niOpMALNS ARIACTCH KORGIACHIMATHHON 1
6YA1€T UCTIONLI0BATBCA TOABKO B HEIAX BHITOTHENHA HACTOAMIEro MenopanyMa.
Tipenocrapnenne Cropowofi MHGOPMALH, MOTYMeHHON B COOTRETCTRHM c
Hactosmy MeMopaniyMoM, TpeTheli CTOPOHE OCYMIECTBISIETCS NMpH HATHUMH
HHCEMEHHOIO COracis APYToil CTOPORKI

Crarhan 7

A cayuae BOSHHKHOREHAS 710BOTO NPOTHROPeuHs Mekay CTOpOHaMH,
Cropossi GyAYT NpEANPHEKNATS PasyMHHe YCHHS N0 YIWKHBAHMIO T0G0ro
TAKOrO NPOTHROPEXHS MYTEM APy KCCTRCHHIX TIEPETOROPAM.

Craria 8
MeMopasiiys BCTYNaeT B ciy ¢ MOMHTA ero mommHcaus CTOpORaM.
HacTosuuli MeMOpaiiilys 3aKiosert ia Heonpeieten i cpok n AcficTayer Ao
Tex nop, n0Ka M0Gas 3 CTOPOH He HIBACHAT Kenawwe MPEKPATHTS IeficTaie
HacTOAIIEro MeMOpaiyMa [1yTem HCEMEHHOro yaenomseiis CTOpOH 0 CBoeM
navepenin na 30 (TPUILATE) JHE! 110 €0 PACTOPKEHHS.

Craten 9
1ot MeMOpAIAYM MOKET GhiTh H3MEHEH 1 JONO.HEH 0 BXHMHOMY
ciio CTOPOH MOCPEACTROM NPHHSTHS JOMOIHHTENBHBIX COITIAIIEHH,
KoTopse Gyayr BISTBCA ero Weorhemiemoii uactbio. Jomommemns i
WaMeHEHIS B HACTOSIIMA MeMOPARAYM OQOPMISETCA B NHCMEHHOM BHIC W

cors
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FOMMICHIBAIONCE HALIEAAUUIN OGPASON YIIOTHOMOUCHHBINH NIPCACTABHTE MM
KaH0M 13 CTopon

B CIydae  HCBOSMOKHOCTH  MCHOMHENWS OGAIATETLCTB MO  MpHUHHE
sosuukuoBenis  DOPC-MaKOPUIX  CHIyauuii iobas w3 CTopon  Mower
PACTOPrUYTH  MACTOAUM  MeMOpaHAYM  Ge3  OTBCTCIBEHHOCTH  myTem
BHCLMENHOrO HaBeutenHs IPYrIM CTODOHAM B TCYEHHE JCCHTH (ACCHTH) Aneii
OCHE TAKAX BOIHHKHOBCHHH AN NOIYICHAA YRCIOMAGHMS O JIOGOM M3
BLIIEYTOMANYTLIX Cysaen.

Cratea 10
Cropors cocramumn nacTosunii MeMOPAIIYM B ABYX SKIGMIASPAX HA
PYCCKOM H3biKe, KaAIbIE H3 KOTOPLIX HMEET OHHAKOBYIO IOPHAHNECKYIO CHLY,

oamMCas B T ATMATHL 2018 rona.
Yunnepenrer: TOO «LF Company»

Hexowmepreekoe awumonepuoe 050000, 1. Anatss, wkp. Tayryss-1,

ObuiecTa0 «Kasaxexuil HAUMONATLHBI  iow 52, 0. 31

arpaputit ynusepeirten Tea 8(727) 32738 16

PecnyGaika Kasaxcrai, 050010, r. comail: Ifcompany2016@mail.ru

Anmarss, Meneycxuii pafion, np. AGas, 8
BHH 990240005606

MHK KZ518560000000011879

AL® AO «Bauk [entpKpean:

BHK KCIBKZKX

KBE -17

.o mpopeKTopa 10 HaysHol pagote W IlenepasHbii AMPEKTOp
MEAULYHAPOIHBIM CBASAM

Mareen E3.
Menavon E.H.
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«VHHOBAUMOHHDI HAayYHO-06pa3oBaTe b HbIIi HEeHTp

TEXHOJIOTHH H Ka4YeCTBAa MHIIEBbIX npoaykros» HAO «KazHAY»

CIIPABKA Ne__ ot «_ »

Hanmenosanue nponyxumn: Coip

Peructparnmonsptii Homep: 11/09-6C

Jlara nocrymnenus o6pasua: 11.09.2019r

OcHoBaHue /1S HCTIbITAHMI: 3asBKa

3assutens: Hapmyparosa M.X.

2019r

Msrotosutens (ctpana, pupma, npenpustie): TOO «LF Company»

Bun ucnsirannii: Konrpossubrit
Jlara m3rotoBnennus:
Cpok roauocty:

Jlata Havasna ¥ OKOHYAHHS HCTIBITAHIA: 11.09.2019r-18.09.2019r

O6o3navenne HJI na TIPOAYKIHIO:

VeIoBHS NIpOBeeHHs HCNBITARMIH: Temneparypa — 20°C, Baaxuocts — 81%

HanmenoBanne nokazareunei, Hopma no HII | ®axtnueckne H/I Ha meToan!
€AHHHIbI H3MepeHHs Pe3yIbTATHI HCTIBITAHHI
1 2 3 4
DH3NKO-XHMHYecKHe
TOKa3aTeNH:
- Genxu, % 16,4£0,005 | TOCT 31450-2013
- KHPBL, % 10,3+0,005 T'OCT 31450-2013
- YIJIeBObL, % 5,43+0,005 I'OCT 31450-2013
- IIUIIEBas NEHHOCTh, KKaJl 180
- OHEPreTHYecKas HEHHOCTh, KK 753
Muxkpodnoaornyeckune
noKa3aTenn:
- BI'KTI (xonmadopmen) B 3 He jlomyckaetcst | He obHapyxkeno | TOCT 32901-2014
oM’ mpostykra
- S.aureus B 10 eM® npoztykra He jlonyckaercst | He obHapyxkeno | TOCT 32901-2014
- IIaTOT€HHbIE MUKPOOPTaHU3MBI, B He nonyckaercs | He obHapykeno | TOCT 32901-2014
T.4. CAIbMOHEJUTBI B 50 cM
TIPOZYKTa
- npoxoku, KOE/em 2, He Gonee 1,0x10* 1,0x10* I'OCT 32901-2014
- AUMI0(HIbHbIE MEKPOOPTaHH3MBI, 1x107 1x107 I'OCT 32901-2014
KOE/cM?, He menee
- MOJIOYHOKHCITBIE 1x107 1x107 I'OCT 32901-2014
mukpoopranusmel, KOE/em?, ne
MeHee
PykoBoanTens uentpa: Cyeiimenosa JK.M.
Hcenoanurenn: Boaar A.A.

Ceiicenbikbib B.
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«HHOBALHOHADII HAY4H0-00pa3oBaTe/bHbIil eHTD

TEXHOJIOTHH H Ka4eCTBA MHIIEBBIX NPoxykToB» HAO «KazHAY»

CITIPABKA No__ ot «_ »

Haumenosanme npoykumu: TBopozkHas macca

Peructpanuonusrii Homep: 11/09-5TM

Jata noctymenus o6pasua: 11.09.2019r

OcHoBanue /u1s uCTIbITaHMI: 3asBKa

3assutens: Hapmyparosa M.X.

2019r

Hsrotosurens (ctpana, dpupma, npennpustye): TOO «LF Company»

Bun nenbirannit: Konrpoasnprit
Jlata u3rotonenus:
Cpoxk roxnocTu:

Jlata Hayana ¥ OKOHYAHHS HCTIBITAHI: 11.09.2019r-18.09.2019r

Obosnavenne HJI na npoykumro:

VCIoBHS NPOBeNIERNs HCMBITAHHiR: Temnepartypa — 20°C, Baaxaocts — 81%

HanmenoBanne nokasareneii, Hopma no HJI | ®axrnueckue H/I Ha metoant
€IMHHIILI H3MepPeHUs! Pe3yIbTATHI MCIBITAHHI
1 2 3 4
Du3HKO-XHMHYeCKHE
NOKa3aTexn:
- Genku, % 7,22+0,005 T'OCT 31450-2013
- JKHpBI, % 18+0,005 T'OCT 31450-2013
- yrieBozsl, % 20,3+0,005 T'OCT 31450-2013
- IUIIEBAs IEHHOCT, KKaJl 272
- SHepreTHYecKas HeHHOCTb, KJ[k 1138

Mukpodnoaornueckune
noKa3aTenn:

- BIKII (xommdopmer) B 3

oM’ mpozrykTa

- S.aureus B 10 ev® mpoykTa

- IaTOreHHbIe MHKPOOPTaHA3MBbI, B
T.4. CAIbMOHEJLTHI B 50 oM
IPOyKTa

- aposicku, KOE/cm 2, He Gonee

- aUM1I0HIIbHBIE MUKPOOPTAHH3MBI,
KOE/cewM?, He Menee

- MOJIOYHOKHCIIBIE
mukpoopraausmel, KOE/cM?, ne
MeHee

HE JIOITyCKaeTest
He JIONyCKaeTcs
He JIOITyCKaeTes
1,0x10*
1x107

1x107

He 06HapyKeHO
He 0OHapyKeHO
He 06HapyKeHo
1,0x10*
1x107

1x107

T'OCT 32901-2014
I'OCT 32901-2014
T'OCT 32901-2014
I'OCT 32901-2014
I'OCT 32901-2014

I'OCT 32901-2014

PykoBoauTens nentpa:

Henonnnrenn:
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«MunoBaunonnsIii HAY4HO0-00paz0BaTe LB UEHTp
TEXHOJIOTHH H Ka4eCcTBA NMUmEBBIX MPoaykToB» HAO «KasHAY»

CITPABKA Ne__ oT«_ » 2019r

Hanmenosanne npomykimn: Tsopor
Peructpaunounsiit Homep: 11/09-4T
Jara nocrynenns o6pasna: 11.09.2019r
OcHoBanue /1 ucnbITanmii: 3asska

3assutens: Hapmypatosa M.X.

Hsroroutens (ctpana, Gpupma, npeanpustie): TOO «LF Company»

Bun ncnsrranmii: Konrpoasubiii
Jlata u3rotosnenus:
Cpok rogHoCTH:

Jlata Hayaia ¥ OKOHYAHWS HCTIBITAHMIL: 11.09.2019r-18.09.2019r

OGosnauenne H]J na npoaykumio:

Vei0BHs IpOBe/IEeHUs HCIIBITAHHiR: Temnepatypa — 20°C, Baaxuocts — 81%

HaunmenoBanue noxasareueii, Hopmanmo HII | ®axtuueckne | HJI Ha MeToant
€IHHHIBI H3MepeHHst Pe3yIbTATHI HCTBITAHHI
1 2 3 4
DU3HKO-XHMHYeCKHe
noKa3zaTe/n:
- Genkn, % 17,5+0,005 T'OCT 31450-2013
- KHPBI, %o 9+0,005 T'OCT 31450-2013
- yraneBoasl, % 3,95+0,005 T'OCT 31450-2013
- IUIIEBast IEHHOCTh, KKAT 167
- SHepreTHYecKas EeHHOCTh, KK 699
Mukpobuoaornueckne
noKasaTean:
- BI'KIT (xomapopmer) B 3 He jlonyckaetcst | He o6Hapyxeno | FOCT 32901-2014
e’ mpozykta

- S.aureus B 10 em® npoaykra

- IATOr€HHbIE MHKPOOPraHU3MBbL, B
T.4. CaJlbMOHEIIBI B 50 cM
npojyKTa

He JionmycKaercst
HE JiomycKaeTcs

He o6Hapy)eHo
He 06HapyXeHo

I'OCT 32901-2014
T'OCT 32901-2014

- apoxaxn, KOE/em 3, He Gonee 1,0x10* 1,0x10* T'OCT 32901-2014
- AUMI0QHIILHbIE MHKPOOPraHH3MbI, 1x107 1x107 I'OCT 32901-2014
KOE/er®, ne menee
- MOJIOYHOKHCIIbIE 1x107 1x107 I'OCT 32901-2014
MuKpoopranusmsl, KOE/eM?, we
MeHee

PykoBojuresnn nenrpa: Cyaeiimenosa JK.M.

Hcenosnmnrenn: 01aT ALA,
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«HHOBALHOHHDII Hay41H0-00pa30BaTe/ bHBII UeHTp

TEXHOJIOTHH H KAa4ecTBa MUIEBBIX 1poayKkTony HAO «KazHAY»

CIIPABKA Ne__ ot «_ »

2019r

Hauvenosanne npogykunn: Horypr ¢ NPoGHOTHYECKHMH cBolicTBAMH

Perncrpammonnsiit Homep: 11/09-31

Jlata nocrymienns obpasua: 11.09.2019r

OcHoBanue ju1st uenbITanmii: 3asBka

3assutens: Hapmypartosa M.X.

Wsrorosuresns (ctpana, (upma, npeanpusrue): TOO «LF Company»

Bun ucnsrranmii: KonTpoabuerii
Jlata u3rorosnenns:
Cpok rogaoctu:

Jlata Havana ¥ OKOHYAHHS HCIBITAHMI: 11.09.2019r-18.09.2019r

OGosnaverne H]I na npomykmmo:

VCII0BHS IPOBEICHHS HCBITAHHIL: Temnepartypa — 20°C, Baaxuocts — 81%

Haumenopanne noxasarenei, Hopma no HII | ®aktuueckne HJI na meroxsn
€AHHHIbLI H3MepeHHs! Pe3yabTaThl MCIBITAHMIH
1 2 3 4
DH3HKO-XHMHYeCKHe
TOKAa3aTe/n:
- Genku, % 3,55+0,005 T'OCT 31450-2013
- JKHPBL, % 440,005 T'OCT 31450-2013
- yriaeBossl, % 4,42+0,005 T'OCT 31450-2013
- MIIEBAs [EHHOCTH, KKaJl 68
- SHEpreTHyecKas HeHHOCTb, K[k 285

Muxkpodnoaornueckue
noKa3aTeI:

- BI'KII (xonmudopmsr) B 3

e’ mpotykTa

- S.aureus B 10 e’ nponykra

- IATOr€HHbIE MHKPOOPIaHU3MBI, B
T.4. CaJIbMOHELIBI B 50 cM
TPOJyKTa

He JlonmycKaercs

HE onyckaercst
HE Jljonyckaercs

He 0OHapyxeHo

He 0OHapyKeHO
He oGHapyKeHO

T'OCT 32901-2014

T'OCT 32901-2014
T'OCT 32901-2014

- apoxokn, KOE/em 2, we Gonee 1,0x10* 1,0x10* T'OCT 32901-2014
- U0 HIIBHBIE MUKPOOPraHH3MBI, 1x107 1x107 I'OCT 32901-2014
KOE/cm?, He Menee
- MOJIOYHOKHCIIBIE 1x107 1x107 I'OCT 32901-2014
Mukpooprarusmsl, KOE/cM?, ve
MeHee

PykoBoauresnn uenrpa: Cyneiimenosa JK.M.

HUcnonnurenn: Boaar A.A.

Ceiicentikbizb b.
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«MHHOBALMOHHDIIH HaY4HO0-06pa3oBaTe bHbII UeHTp
TEXHOJIONHH H Ka4ecTBa MHIIEBBIX NPoayKToB» HAO «KasHAY»

CITPABKA No__ ot «_ »

Hamvenosarne nponykunu: Macrepusosannoe BepiIoKbe MoI0Ko 3
Peructpaunonnsiii Homep: 11/09-2BM

Jara nocrynienns o6pasua: 11.09.2019r

OcHoanue s uenbitannii: 3asBka

3assutens: Hapmyparosa M.X.

2019r

Hsrotosutens (ctpana, bupma, npempustie): TOO «LF Company»

Bun nensrranmii: Konrpoasnwrit
Jlata u3rotosyeHus:
Cpok rogsocTy:

Jlata Hauaa H OKOHYAHHMS HCIIBITAHMI: 11.09.2019r-18.09.2019r

OGo3nauenne HJl na npoaykmmio:

2%

Vei10BHs IPOBEIeHAS HCIIBITAHMIA: Temneparypa — 20°C, paaknocrs — 81%

Hanvenosanue noxasareneii, Hopma DakTHYeCKHEe H/I na meToant
€AMHHIbI H3MEPeHus no HJ{ Pe3yabTATHI HCNBITAHMI
1 2 3 4
DH3INKO-XHMHYECKHE TIOKA3ATETH:
- Genxu, % 4,05+0,005 T'OCT 31450-2013
- KHPBL, %o 3,2+0,005 T'OCT 31450-2013
- yrieBonsl, % 4,53+0,005 T'OCT 31450-2013
- MHIIEBast HEHHOCTb, KKasl 63
- OHEpreTHYecKas HEHHOCTh, KJ[K 264

PykoBoaureans nentpa:

Hcenonanrenn:
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«MIHHOBALMOHHDII Hay1H0-00pa3oBaTe L HbII HeHTp
TEXHOJIOrHH H Ka4ecTBa MUMEBBIX NpoaykTos» HAO «KasHAY»

CIIPABKA Ne__ ot «_ » 2019r
Haumenosanne npomykmu: IacrepuzoBannoe Bep6mozkbe MooKo 2,5%
Peructpanmonssiii Homep: 11/09-1BM

Jata noctynenns o6pasua: 11.09.2019r

OcHoBanue JU1s HCTbITaHMM: 3asBKa

assurens: Hapmyparosa M.X.

Hsrotosutens (ctpana, hpupma, npemnpustie): TOO «LF Company»

Bun ucnbrranmit: Konrposbnbrii

Jlata usroronennsi:

Cpok roagsocty:

Jlata Havasa ¥ OKOHYAHHS HCIBITAHMI: 11.09.2019r-18.09.2019r
O603nayvenue HJI na TPOYKIHIO:

VCII0BHS IPOBEIEHHS HCIBITAHHiL: Temnepartypa — 20°C, paaxuocts — 81%

Hanmenosanne noKasareJei, Hopma DakTayeckne H/I na meroan1
€IHHHLbI H3MEPEeHHs no HJT Pe3yabTATBI HCNbITAHHI
1 2 3 4

(I)HZHKO-XHMH‘IECKHC ToOKa3aTe/an:

- Genkn, % 4,18+0,005 T'OCT 31450-2013
- KHpsL, % 2,5+0,005 T'OCT 31450-2013
- yrieBozsl, % 4,75+0,005 TOCT 31450-2013
- IUIIEBas [IEHHOCTbh, KKaJl 58

- OHEepreTHYecKas NeHHOCTh, KK 243

PykoBoauTens nentpa:

)

HUcnoanurenn:

G

A
NbIM XEOHE
HH(?BAK ma
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