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ABSTRACT 

Butter is a food product made from milk, which mainly consists of milk fat and 

has a unique, characteristic taste, smell and plastic structure. In addition to fat, milk 

contains proteins, milk sugar, phosphatides, vitamins, minerals and many other 

substances, which can change the composition and quality of the finished product. 

Modern information communication in the production and storage of butter the use 

of processes allows to keep the composition and quality of oil stable during the 

storage process. 

Key words: Technological process of milk processing, plate heat exchanger, 

milk and cream pasteurization process, homogenization process, modern intellectual 
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INTRODUCTION 

Butter contains milk fat, protein and lactose, as well as fat-soluble vitamins A 

(retinol), D (calciferol), E (tocopherols) and β-carotene, and water-soluble B 

(thiamine) and B2 (riboflavin ) is a valuable food product due to the presence of 

vitamins in addition to minerals. Aromatic components of  butter: diacetyl, volatile 

fatty acids, fatty acid esters, lecithin, protein, fats, lactic acid. Carotene (a coloring 

substance) gives the oil a yellow color. The nutritional value of ghee is increased by 

its phospholipids, especially lecithin, which is included in ghee along with the shell 

of fat globules. Low melting point of milk fat is 27..34 oC and hardening is 18...23 oC. 

Butter is divided into the following types: ghee (fat content 98%), Vologda (81.5 ... 

82.5% fat), amateur (fat content 77.0 ... 78.0%) , farmer (71.0. ..72.5% fat), sandwich 

(61.5% fat), chocolate (62.0% fat), Yaroslavl (52.0% fat) [1,2]. 
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Due to its taste and smell, butter is used together with many food products, 

improving their digestibility (the digestibility of milk fat - 97.0%, solids - 94.1 %). 

The energy value of butter is 20.0...37.6 MJ/kg. 

 

METHODS 

Currently, there are various technologies for the production of butter, which are 

used in production today. Butter is produced by processing cream and increasing the 

fat level of cream. Mechanical processing of cream in 2 ways; It is prepared in 

continuous and occasional processing methods. We mainly produce butter through 

continuous processing. One of the main technological parameters that must be 

controlled in the production of ghee, cooling of cream and physical cultivation is 

temperature. For cream pasteurization, type 1 cream is immediately pasteurized at 85-

90 oC, type 2 at 92-95 oC for 30 minutes. After pasteurization, the cream should be 

rapidly cooled to 4-7 oC. At this temperature, the glycerides in the fat crystallize, the 

fat changes from a liquid state to a thick state, and as a result, the formation of fat 

grains improves during creaming. 50% of the glycerides in the cream crystallize 

during cooling, so the cream is physically ripened [3,4]. Physical maturation of cream 

is carried out for 5 hours at 4-6 oC in spring and summer, up to 7 hours at 5-7 oC in 

autumn-winter. The temperature of the cream should be 7-12 oC in spring-summer, 8-

14 oC in autumn-winter. For making sandwiches, making creams in pastries and more. 

By processing milk, obtaining butter from it has been widely implemented. Butter 

contains many nutrients, enzymes and acids that are useful for humans (Figure 1). 

 
Figure 1. Butter formation 

Butter contains the following useful substances necessary for human health: 

amino acids, useful enzymes, essential fatty acids, riboflavin, thiamin, B6, B12, 

folate, phosphorus, zinc, potassium, magnesium, calcium. The maximum 

preservation of these substances in the composition of cream directly depends on the 
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process of pasteurizing it at the required temperature [5,6]. If the cream is pasteurized 

at a temperature lower than the required temperature depending on the type of milk, 

bacteria harmful to human health will remain in the cream, and the butter made from 

it is considered unfit for consumption. 

The pasteurization process begins with the pouring of fat cream and skimmed 

milk into the balancing tank (1). Depending on the type of butter produced in the 

balancing tank, the fat content of the cream to be pasteurized is prepared. Then the 

cream ready in the tanker is sent to the plate heat exchanger (3) using a pump (2). 

There, the cream is sent to the homogenization device (4) for partial homogenization 

after its temperature rises a little. Since the fat content of the cream to be 

homogenized should be a maximum of 18%, regular cream, for example, cream with 

a fat content of 40%, should be diluted with skim milk before homogenization. The 

power of the homogenizer is carefully calculated and set at a certain flow rate. In the 

partial homogenization mode, the homogenizer is also connected to the skim milk 

line so that it always has enough product to function properly. Milk with a 

standardized fat content is poured into the heating part of the heat exchanger, where it 

is pasteurized. The required holding time is provided by a separate holding tube (5). 

The pasteurization temperature is constantly recorded. After that, the pasteurized 

cream is immediately sent to another part of the heat exchanger for cooling, where it 

is first cooled with cold water and then with ice water to normal temperature, and 

then sent to the storage tanks. 

 

 
Figure 2. Pasteurization of cream. 1-Balance tank, 2- Product feed pump, 

3- Plate heat exchanger, 4- Homogenizer,5- Holding tube. 

Hot water heating systems. Hot water or saturated steam at atmospheric 

pressure can be used as the heating medium in pasteurizers. Hot steam, however, is 
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not used because of the high differential temperature. The most commonly used 

heating medium is therefore hot water, typically about 2 – 3 °C higher than the 

required temperature of the product.Steam is delivered from the steam boiler at a 

pressure of 600 – 700 kPa (6 – 7 bar). This steam is used to heat water, which in turn 

heats the product to pasteurization temperature.The water heater in Figure 3 is a 

closed system consisting of a specially designed, compact and simple cassette-type 

plate heat exchanger (3) equipped with a steam regulating valve (2) and a steam trap 

(4).The service water is circulated by the centrifugal pump (5) via the heater (3) and 

the heating section of the pasteurizer.The function of the expansion vessel (7) is to 

compensate for the increase in the volume of the water that takes place when it is 

heated [7]. The system also includes pressure and temperature indicators as well as 

safety and ventilation valves (8). 

 
Fig. 3.Principle of the hot water system connected to a pasteurizer. 

1. Steam shut-off valve 

2. Steam regulating valve 

3. Heat exchanger 

4. Steam trap 

5. Centrifugal pump 

6. Water regulating valve 

7. Expansion vessel 

8. Safety and ventilation valves 

• TITemperature indicator 

• PIPressure indicator 

 

Pasteurizer cooling system. As already noted, the product is cooled mainly by 

regenerative heat exchange. The maximum practical efficiency of regeneration is 
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about 94 – 95%, which means that the lowest temperature obtained by regenerative 

cooling is about 8 – 9 °C. Chilling the milk to 4 °C for storage therefore requires a 

cooling medium with a temperature of about 2 °C. Ice water can only be used if the 

final temperature is above 3 – 4 °C. For lower temperatures, it is necessary to use 

brine or alcohol solutions, to avoid the risk of freezing cooling media. The coolant is 

circulated from the dairy refrigeration plant to the point of use, as shown in Figure 4. 

The flow of coolant to the pasteurizer cooling section is controlled to maintain a 

constant product outlet temperature [8,9]. This is done by a regulating circuit 

consisting of a temperature transmitter in the outgoing product line, a temperature 

controller in the control panel and a regulating valve in the coolant supply line. The 

position of the regulating valve is altered by the controller in response to signals from 

the transmitter.The signal from the transmitter is directly proportional to the 

temperature of the product leaving the pasteurizer. This signal is often connected to a 

temperature recorder in the control panel and recorded on a graph, together with the 

pasteurization temperature and the position of the flow diversion valve. 

 
Fig. 4. Cooling system for pasteurizer. 

CONCLUSION 

Increasing the volume of production is related to the modernization of the 

technological system in the production process. In other words, the process is applied 

to the production of the latest modern control measuring instruments and a modern 

control system. The use of new intelligent sensors and control measuring devices in 

the production of dairy products improves the quality of the produced product by 
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ensuring the smooth running of the process. If the temperature is not kept at the 

specified values during pasteurization of the cream, it leads to deterioration of the 

quality of butter. The use of modern intellectual sensors and information and 

communication systems helps to organize the pasteurization process correctly and 

with high accuracy. In the process of pasteurization, heated water or steam is used as 

a heating agent. It is very important to accurately adjust the consumption of the 

heating agent for the correct pasteurization process. Therefore, it is appropriate to use 

modern intelligent sensors in the process of butter  production and to use information 

and communication systems in its management.  

 

REFERENCES 

1. J.S. Fayziyev, J.M. Qurbonov. Oziq-ovqat mahsulotlari tadqiqotining fizik-

kimyoviy uslublari. O‘quv qo‘llanma. Toshkent,2009. 

2. J.S. Fayziyev, Yu.Ch. Kenjayev, Sh.J. Fayziyev, Sutni mexanik va issiqlayn 

qayta ishlash texnologiyasi. O‘quv qo‘llanma.Toshkent, 2018 

3. Usmonovich, U. A., Khujakulovich, R. S., & Ruzievna, A. M. (2022). 

Researching heat treatment process of seed brutes on the experimental 

plant. Eurasian Research Bulletin, 5, 101-104. 

4. Abduraxmonov, O. R., Soliyeva, O. K., Mizomov, M. S., & Adizova, M. R. 

(2020). Factors influencing the drying process of fruits and 

vegetables. ACADEMICIA:" An international Multidisciplinary Research Journal" in 

India. 

5. Mizomov, M. S. (2022). Analyzing Moisture at the Drying Process of Spice 

Plants. Texas Journal of Agriculture and Biological Sciences, 4, 84-88. 

6. Sharipov, N. Z., Narziyev, M. S., & Ismatova, N. N. (2022). Functional 

Properties of the Processing Soybeans Products. Eurasian Research Bulletin, 12, 50-

54. 

7. Djuraev, K., Yodgorova, M., Usmonov, A., & Mizomov, M. (2021, September). 

Experimental study of the extraction process of coniferous plants. In IOP Conference 

Series: Earth and Environmental Science (Vol. 839, No. 4, p. 042019). IOP 

Publishing. 

8. Kh F, D., MS, M., UD, A., & NA, D. (2022). MAINTAINING THE QUALITY 

INDICATORS OF THE PRODUCT DURING LOW TEMPERATURE DRYING 

OF SPICES AND HERBS BY RESEARCHING THE OPTIMAL VALUES OF 

HUMIDITY AND TEMPERATURE. International Journal of Early Childhood 

Special Education, 14(7). 

9. www.realrawmilkfacts.com  

http://www.realrawmilkfacts.com/

