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			Preface

			The Fundamentals of Dairy Farming provides farmers or aspiring farmers with a complete review of theories and techniques for dairy farming in an understandable and highly readable tone. The goal behind this book was to offer them a solution for all of their farming needs and problems. This will help to create a better foundation and understanding of dairy farming for both beginners and seasoned farmers.

			During these difficult economic times, it is important for people working in the dairy industry to understand how they can make their work more efficient and profitable. This book is intended to cut the time-waste on looking up needed dairy related information and to offer it all in one place. The content covered here targets especially two things; one is a high level of coverage on the information field and low level of readability so that anyone can easily understand and practice the concepts discussed in the book. Several reasons give this book significant value for farmers or anyone interested in the field.

			The level of information covered in the book is significant, and the best of efforts were put into it to make sure that there was no information left out. It should be able to provide a mental peace of having a one-stop solution for any kind of issues that might arise when dealing with dairy farming. Various issues or questions arise during breeding or milking dairy cattle, and solutions or answers to them can be quite difficult to find.

			This book is designed in such a way that you will not need to keep running to experts for help for solutions to those problems. It is always better to understand and be able to handle your work without external help all the time. We hope that farmers will be able to improve their farm’s efficiency and productivity for better returns with the material covered in the book.
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			Chapter

			1.	The Nutritional Contributions of Milk to Humans

			1.1.	INTRODUCTION

			To some, milk is an essential component of their diet plan, but to others, it is a wholesome source of energy. Mammary glands produce milk, and it is fed to infants until they can consume regular, solid food. It has irreplaceable nutrients such as calcium, thiamin, riboflavin, vitamin B12, etc. and these nutrients help the body to function properly. It is not only nutritious but filling as well. Milk does not have many calories involved in it, so it is extremely helpful for people who are health conscious. With age, human beings end up having weak bones and high blood pressure, but this can be controlled with the consumption of milk. Therefore, milk does not only protect the internal system of a body but also prevents diseases from crawling in. Milk helps the body to absorb all these nutrients better than other products due to the high degree of bioavailability it has. It is an all-rounder when it comes to health as mental health, too, can be guarded by milk. For centuries, milk has been utilized due to its medicinal properties as it helps to heal inflammation and heartburn. However, a certain group of people is deprived of drinking original milk. That group is called ‘lactose intolerant’ patients. Earlier, it used to be a matter of reluctance since people believed that there is no alternative or equivalent to milk, but the tables have turned now due to advanced technology, and ‘lactose-free’ milk is now available in the market. Hence, the versatility of milk is truly remarkable. Milk is also used as complementary elements with meals or dishes because of its multiple nutritional interests. Finding a substitute for milk is scientifically and/or methodically difficult since it is one of a kind.

			1.2.	MILK: THE COMPLETE MEAL

			Milk is stated as one of the complete meals due to its powerful content of protein, fat, carbohydrates and other vitamins that are necessary for maintaining a healthy lifestyle. Milk contains lactose (a form of sugar) and a high quantity of soluble fibers. The interesting fact about soluble fibers is that it reacts with sugar/fat, and digestion is delayed. Hence, milk is suggested to people struggling with constipation or a poor digestive system. Drinking warm milk is beneficial for people who have erratic meal timings because it soothes the stomach. Milk is an undeniable source of vitamin B12 and Niacin. Vitamin B12 ensures the proper functioning of the brain and other organelles (Sengupta, 2017).

			On the other hand, Niacin helps the body to stay healthy by controlling weight and improving the allocation of energy use. The calcium available in milk also fastens the metabolic system and may reduce the chances of hypertension by fixing the elasticity of blood vessels. Another fact about milk being a whole meal is that it is easily accessible. People all around the world can get milk whenever they want because it is widely available.

			Milk has a large variety, too, since the technology to attain various types of milk has been established. As milk is very versatile, it can be used in various forms. To begin with, milk can be converted into a curd if it is exposed to airborne bacteria, which converts the lactose into lactic acid. This usually happens when lime juice or any acidic substance is introduced to milk. The temperature plays a vital role in this situation. If the temperature is set at high, the curdling process will fasten and vice versa. Then, a scum is formed as the protein fibrinogen bond. The prolonged process of heating causes the quantity of the scum to increase, and as that happens, the texture also hardens. The scum can be discarded using a spoon, or the formation of scum itself can be avoided by heating the milk for shorter periods of time. Hence it is ideal to follow the procedure discussed previously to obtain a dense volume of curd. Curd is usually used in desserts or savory dishes to neutralize flavors. It is a very popular household product that is related to milk.

			On the other hand, milk can be used to obtain skim milk. This type of milk is preferred by consumers who wish to reduce their consumption of fat without compromising the flavorful taste of milk fat. This is because skimmed milk can only be derived via pasteurization, and the process of pasteurization kills fat-soluble vitamins A and D. In order to compensate for the lost nutrients, milk is ‘fortified’ with more nourishing nutrients.

			Adding further, flavored milk, too, can be made by certain steps and procedures. Some examples will be chocolate milk, strawberry milk, coffee milk, maple syrup milk. These drinks are created by mixing artificial flavors with skimmed milk. Canned milk, too, is a widely available product that uses milk as its main ingredient. It can be categorized into two categories, evaporated milk (both whole and skimmed) and sweet condensed milk. Evaporated milk (both whole and skimmed) has its water content reduced and has twice the value of milk solids available in ordinary milk. The process of making evaporated milk is that at first, homogenization and fortification with vitamin D are completed. Then, it can be closed and sterilized via heat to kill bacteria. This procedure makes it possible for the canned milk to stay fresh without a refrigerator. This milk contains a minimum of 7.9% milk fat and 25.9% milk solids. Sweet condensed milk, on the other hand, is more concentrated as the water evaporates from the milk, and high sugar contents are added to turn into the product people use. As a high degree of sugar is present in the sweet condensed milk, it works as a shield against bacterial growth, and this is why no amount of heat treatment is required. This product is used to form a lot of sweets or cakes and acts as a sheer example of how unique milk is. Lastly, dry milk is a very common product of milk which is sold in granules or powder. It is extracted by evaporating water and then spraying it into a drying chamber, the moisture is driven away. Then, steam is provided for the clumps to form. After a while, dry milk would be produced. Low cost and good shelf life are some of the advantages of this form of milk. Dry milk is mostly used in candy manufacturing or for cooking purposes. Hence, milk’s use and benefits a whole meal can be easily spectated. Milk is a very flexible form of meal that evolves into multiple dishes at once. It is indeed, the most favorably consumed and supported who meal of all times

			1.3.	MILK COMPONENTS

			The nutritional components in milk: Energy, Water, Carbohydrate, Fat, Protein, Vitamins, Minerals, and Minor Biological Proteins and Enzymes. Food provides the vim to the organic structure of the body in the form of calories (kcal). There are many components in a nutrient that provide nutritional benefits, but only the macro instruction nutrient protein such as carbohydrate and fat provide energy. The energy value of solid food is calculated based on calories. H2O does not provide a nutritional benefit in the same manner as proteins or vitamins, for example. However, water is extremely important in homo metamorphosis. Water is a major ingredient in the organic structure of a body. Water maintains blood intensity, transports nutrients like glucose and oxygen to the tissues and organelles and transports waste products away from tissues and organs for elimination by the organic structure. Water helps to lubricate joints and cushion organs during movement. Water maintains body temperature regulation through sweating. Lack of water system (dehydration) results in tiredness, mental impairment, cramping, and decreased athletic, public presentation. Severe dehydration can be life-threatening. Carbohydrates are the primary author of energy for bodily processes. Glucose is the only signifier of energy that can be used by the head. Excess glucose is stored in the form of glycogen in the bones and liver for later use. Carbohydrates are important in hormonal regulation in the body. Lack of adequate tier of glucose in the origin and carbohydrate stores leads to muscle fatigue and the demand for absorption (Nalini, 2017). Milk sugar is a disaccharide brand up of glucose, and GA milk sugar bonded together. Before the body can use it, the bond must be broken by the enzyme lactase in the people’s bowel. Hoi polloi that have decreased the activity of lactase in the small intestine may have problems trouble digesting milk sugar, and this is referred to as lactose intolerance or malabsorption. Avoirdupois is a structural component of the cell membrane and internal secretion. Fats are a concentrated get-up-and-go source and are the main energy source used by the substance during low saturation activities and prolonged physical exertion over 90 minutes. Fat is the main storage form of excess energy in the physical structure. Fats cushion organ during the drift. 2 fatty acids that are considered “essential” that cannot be made by the body and must come from the diet, and these are linoleic (18:2) and linoleic (18:3). These saturated and unsaturated fats have been associated with high blood cholesterol and heart disease (Milk Facts).

			However, the relationships are not that simple. The length of the fatty acid chain and source of the unsaturated bond (naturally-occurring or man-made through processing) can greatly influence the health consequences of a specific fat in the human diet. Also, genetics and health are affected without it. These roly-poly acids are essential for the synthesis of hormones such as prostaglandins, thromboxane, and leukotriene that are involved in muscle compression, blood clotting, and immune response. The adipose tissue acids in milk fat are approximately 65% saturated, 29% monounsaturated, and 6% polyunsaturated. The polyunsaturated fatty-acid in milk fat includes small amounts of the required fatty acids linoleic and linoleic, and approximately 5% fatty acids. An important fatty acid in milk fat is conjugated linoleic acid (CLA, eighteen: two).

			There are several types (isomers) of CLA in milk that have been shown to inhibit cancer and help maintain lean body mass while promoting the loss of body fat. Milk protein, on the other hand, consists of approximately 82% casein and 18% whey (serum) proteins. Vitamins have many roles in the body, including metabolism co-ingredient, atomic number 8 transferals, and antioxidants. They help the body use carbohydrates, protein, and fat. Minerals have many responsibilities in the body, including enzyme functions, bone formation, water balance maintenance, and oxygen transport. They assist the body to use carbohydrates, protein, and fat. Calcium plays an undeniable role in bone formation and metabolism, muscle contraction, nerve transmission, and blood clotting. Dairy products are an important source of calcium in the diet. Milk is a suggested source of calcium, and an 8 oz. serving contains almost 30% of the DRI for calcium.

			Other less contributing proteins and enzymes in milk that are of nutritional interest include lactoferrin and lactoperoxidase. There are other enzymes in milk, but these do not have a share in human nutrition. Lactoferrin is an iron cementing protein that plays a role in iron absorption and immune feedback. Many other functions of lactoferrin have been discussed, but their confirmation is still under study, including shield against bacterial and viral infections, and it is a role in inflammatory response and enzyme movement. Naturally produced lactase, a very important enzyme used to digest the small intestine, usually secretes milk. Lactase found in any lactic acid bacteria present will relatively help to digest lactose when it is released as the milk is digested in the small intestine. Hence, these are the properties of the chemical composition in milk.

			1.4.	CONSUME AND UTILIZE

			Milk is a liquid released by the female of all mammalian species, of which there are more than 4,000 for the primary function of meeting the full nutritional necessities of the neonate of the species. Also, milk helps several physiological functions for the neonate. Most of the non-nutritional functions of milk are served by proteins and peptides, which include immunoglobulin, enzymes and enzyme inhibitors, combining or carrying proteins, growth factors, and antibacterial agents. As the nutritional and physiological requirements of each species are more or less different, the chemical composition of milk shows very marked inter-species dissimilarities. Of the more than 4,000 species of mammal, the milk of only ~180 have been analyzed, and of these, the data for only about 50 species are considered to be trustable (sufficient number of samples, representative sampling and adequate coverage of the lactation period) (Fox P.F., 2015).

			As expected, the milk of the principal dairying species, i.e., cow, goat, sheep and buffalo, and the human are among those that are well categorized to be here. Milk and milk products form part of the diet of many Ethiopians. The importance of milk in the diet differs according to the farming systems and the socio-cultural setups. In the low areas, especially where livestock keeping is the common occupation, milk is consumed by all groups of society. In the high areas, the rural people are sedentary farmers raising both livestock and crops, with their diet consisting mainly of cereals.

			Moreover, the consumption pattern of milk and milk products produced at home varies depending upon the amount of milk produced per household, dairy production system and market access, a season of the year, etc. The environmental conditions are different according to the production system, traditional practices, and level of awareness and accessibility of resources. In most cases, the practices for limiting spoilage of milk are very few. These include instant heating of milk after its production, the utilization of lactose fermentation by lactic acid bacteria and cleaning methods, which include smoking of the cutlery used for processing or storage of milk and milk products. This indicates that the health of the dairy-consuming community.

			Therefore, milk of good hygienic quality is necessary to produce milk products of good quality and adequate shelf life in order to provide safe, wholesome food for the consumed via proper utilization. Hence, there are various ways of utilizing milk, and some of them are displayed above. The most classic and sophisticated try to quantify the consumption of milk by people over the age of 20, living in all corners of the globe, was recently established. Its major implication is that average milk intake—and the average consumption of calcium—by both male and female, living in high, middle and low-income regions of the world, is less than commonly cited recommended levels. The work’s other main research area is that milk consumption is much greater among older than younger adults in every one of 21 geographic subdivisions of the globe.

			On the one hand, this implies that the elderly may be accepting this to nutritional advice to improve bone health and protecting themselves against diseases like osteoporosis. On the other hand, however, it may show a reflection of shifting habits. Since younger adults are also increasing their intake is far more fruit juice and sugar-sweetened beverages than older generations, unhealthy drinks like sodas may be replacing milk in their diets, a tendency that may, unfortunately, follow them into old age and leave them deficient in the raw materials of strong and healthy bones. The research, which formed part of a wider effort to understand better the responsibility of diet in the global distribution of disease burden, called NutriCODE, was recently published in the journal.

			In March 2019, in the UK, diaries would go on to process 1,249 million liters of milk. A 12-month rolling average until March saw a 0.4% increase in milk processed in comparison with the 12 months leading up to February (Figure 1.1).

			[image: ]

			Figure 1.1: Monthly milk usage: liquid milk and other products: (million liters)

			The raw milk consumption data came from 75 global surveys conducted between 1990 and 2010, involving almost 700,000 people. This raw data was subjected to complex statistical techniques that take into account differences in the way it was collected—allowing for the comparison of information from places with plenty of available measures of milk consumption, with information from places like Oceania and much of sub-Saharan Africa, where individual-level milk intake data is less and sparser. According to the study authors, Gitanjali Singh of Tufts University, Boston, and her colleagues, the results offer “the first quantitative estimates of non-alcoholic beverage consumption in 187 countries of the world, and provide information that can inform several areas of global health. In 2010, adults over the age of 20 consumed, on average, 0.57 of an 8-oz serving of milk per day, which is about 135 ml. The global average daily consumption of calcium was 629 mg, which, although country-specific recommendations should vary with typical levels of sun exposure and other considerations, is nonetheless far below the 1,000 to 1,300 mg that is recommended by the US National Institutes of Health (NIH). Therefore, milk consumption has decreased in comparison to fruit/vegetable juices or unhealthy beverages despite having such a nutritional chemical composition.

			1.5.	SUMMARY

			To many, milk is just a part of their diet plan, but, for others, it is a great source of energy. It has many nutrients that help the body to function properly. However, certain people cannot drink the original milk due to being lactose intolerant due to the advancements in technology, a ‘lactose-free’ version of milk, which further proves the versatility of the product. For long, milk has been heralded as the “complete meal.” It contains protein, fat, carbohydrates and a host of vitamins which make it a complete meal. Lactose is present alongside soluble fibers, which delay digestion when reacting with sugar/fat. This is helpful to people suffering from constipation or digestive problems. As mentioned above, milk contains vitamins. Vitamin B12 in milk is responsible for proper brain functions, while Niacin aids in controlling weight and improves the allocation of energy use. Since milk can be attained through technology, it has many varieties as well. Milk can be converted to quite a few food products, of which curd is one of the most used. Curd is mostly used for neutralizing the flavors in savory dishes. Then there is skimmed milk, which many people consume to reduce fat consumption of milk. It can be obtained by pasteurization, which kills fat-soluble vitamins A and D. With the inclusion of canned milk and dry milk, it further reinstates the statement that “milk is a complete meal.” All these forms of milk have immense nutritional value, too, as milk contains Energy, Water, Carbohydrate, Fat, Protein, Vitamins, Minerals, and Minor Biological Proteins and Enzymes.

			

			There are many components in a nutrient that provides nutritional benefits. However, only macro instruction nutrient protein like carbohydrates and fat present in the milk provide energy. Carbohydrate is the primary author of energy for bodily processes. It is also needed for hormonal regulation in the body. On the other hand, lack of adequate tier of glucose in the origin and carbohydrate stores leads to muscle fatigue and the demand for absorption. Milk sugar is a disaccharide brand up of glucose, and GA milk sugar bonded together. Minerals present in milk aid in enzyme functions, bone formation, water balance maintenance, and oxygen transport. Calcium plays an undeniable role in bone formation and metabolism, muscle contraction, nerve transmission, and blood clotting. Dairy products are an important source of calcium in the diet. Also, milk helps several physiological functions for the neonate. Most of the non-nutritional functions of milk are served by proteins and peptides, which include immunoglobulin, enzymes and enzyme inhibitors, combining or carrying proteins, growth factors, and antibacterial agents. The consumption pattern of milk and milk products produced at home varies depending upon the amount of milk produced per household, dairy production system and market access, a season of the year, etc. Therefore, hygienic milk is necessary for producing milk products of good quality and adequate shelf life to provide safe, wholesome food for the consumed via proper utilization.

			1.6.	REFERENCES

			Fox P.F., U.-L. T. (2015). Production and Utilization of Milk. Retrieved from SpringerLink: https://link.springer.com/chapter/10.1007/978-3-319-14892-2_1#citeas

			Milk Facts. (n.d.). Nutritional Components in Milk. Retrieved from Milk Facts: http://www.milkfacts.info/Nutrition%20Facts/Nutritional%20Components.htm

			Nalini, D. (2017, June 4). World Milk Day – Is Milk a Complete Meal? Retrieved from Holistic Consultancy: https://dietitiannalini.com/world-milk-day-milk-complete-meal-3/

			Sengupta, S. (2017, June 1). World Milk Day: Why is Milk Considered to be a Complete Meal? Retrieved from NDTV FOOD: https://food.ndtv.com/food-drinks/world-milk-day-why-is-milk-considered-to-be-a-complete-meal-1706240

			

			Chapter

			2.	The Dairy Industry

			2.1.	INTRODUCTION

			Sampling and analysis take place with the milk processing train: from attainment at the farm level, to intake at the dairy factory, the procedure, and processing steps and the end products. Milk is a perishable item with a brief shelf-life; however, products such as milk powder caused a global industry to be developed. Quality control tests are important to support activities for cleanliness and food standards to meet regulatory and customer demands. Multiples of chemical and microbiological contamination tests are designed to get a follow-up. Hazard forecast testing strategies are essential, but few tests may be redundant; it is, therefore, vital to classify product optimization and quality control strategies. The time invested in undergoing testing and turnaround time is rarely measured. The dairy industry is a traditional industry with a small margin commodity. The current aim of dairy industries is to provide operational excellence and implementation of information and communications technologies. The dairy industries’ reply is represented predominantly by proactive maintenance and optimization of production and logistical chains, such as robotic milking machines and processing and packaging line automation reinforced by sensors for rapid chemical and microbial analysis with improved and real-time data management. The milk influenced industry is improving at a rapid pace and has the potential to develop further.

			2.2.	DAIRY INDUSTRY

			The dairy industry manufactures dairy products for sale to buyers. The dairy industry produces and advertises milk, milk by-goods, and dairy alternatives. The portion of the greater economic landscape, this industry, also includes small and large dairy farms, dairy processors and those firms involved with marketing, selling and distributing dairy products. Small and large subsistence farms provide raw milk to processors. These farms handle the herds of cows that produce the raw milk the farm then sells for a surplus. Very small farms may manually milk cows, while larger farms use technology to help milk cows daily. Within the dairy industry, dairy processors pasteurize and homogenize raw milk. This process is used to eradicate harmful bacteria from raw milk, making it edible for the general public to drink. Dairy processors also package the finished good and sell them to grocery retailers and eateries. Beyond making milk safe to drink for the whole public, dairy processors also provide another vital service. Milk by-products — including butter, cheese, sour cream, yogurt, and cream — are also produced at dairy processing plants. Other by-products generated by dairy processing facilities include dry, evaporated and condensed milk products.

			Producers of dairy substitute products also showcase an important part of the dairy industry. These producers utilize soybeans and other non-dairy substitutes to make products demanded by an array of consumers. These products are famous for people who either cannot or do not want to drink regular cow’s milk. Along with milk substitutes, they include non-dairy cheeses, yogurts, and ice creams, among other products. Some farms may choose to provide organic products, whether on a local, regional or global scale. Organic milk, cheeses, and creams are available at retail groceries. Farms specializing in organic dairy production detach themselves from using synthetic antibiotics, hormones, and chemicals. Distribution companies, retailers and consumers play an inevitable role in the dairy industry. Without feasible transportation and storage tools, the dairy industry would be limited to local markets. Retailers cater to the mechanism for selling the final product and can respond to consumer demand by ensuring equal supply. Operating in over 15 countries, the dairy industry contributes to the economy in several ways.
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