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Abstract Milk is composed of approximately 87.2 % water, 3.7 % fats, 3.5% protein, 4.9% lactose 0.7% ash and has a pH 6.8; and is universally recognized as a complete diet due to its essential nutritional components.  The key factor for quality dairy products is to avoid contamination of the raw milk and milk products. Failure to maintain adequate sanitation practices has been contribute to contamination of milk with undesirable or pathogenic micro-organisms or chemical or physical hazards derived from different sources. The common predisposing factors of milk contamination by microorganisms are milking environment, cows, milking personnel, milking equipment, milk transportation and water. Generally, the milk hygiene practice has interests in preventing the transmission milk-born zoonotic diseases, preventing the transmission of communicable diseases of man through milk, preventing diseases or physical defects that may arise from malnutrition and improving the nutritional status of man in general and of infants, children, and mother in particular. Therefore, it is crucial to keep hygienic milk production practices at household level and farm so that safeguards public health. 
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1. Introduction Ethiopia holds a substantial potential for dairy development mainly due to its large livestock population coupled with the relatively suitable environment for livestock production (Bereda et al., 2014).  With more than 59.5million cattle, 30.70million sheep, 30.20million goats, 2.16million horses, 8.44million donkeys, 0.41million mules, and about 1.21million camels and 56.53million poultry, Ethiopia is the largest livestock producer in Africa (CSA, 2017). The agricultural sector in Ethiopia, engaging 80% of the population, contributes 52% of the gross domestic product (GDP) and 90% of the foreign exchange (Aynalem et al., 2011). The livestock sub-sector alone contributes 12% of the total and over 45% of the agricultural GDP, and over 85% and 90% of the farm and pastoral incomes, respectively, are generated by or from livestock (MOA, 2010). Milk is highly nutritious and it is the primary source of nutrition for young mammals before they are able to digest other types of food (Bankole et al., 2011). It is composed of approximately 87.2 % water, 3.7 % fats, 3.5% protein, 4.9% lactose 0.7% ash and has a pH 6.8 (Olatunji et al., 2012). Milk is universally recognized as a complete diet due to its essential nutritional components (Benta and Abtamu, 2011). The composition of milk makes it an optimum medium for the growth of microorganisms that may come from the interior of the udder, exterior surfaces of the animal, milk handling equipment and other miscellaneous sources such as the air of the milking environment (Worku et al., 2012). Milk has nutrients that make it suitable for the rapid multiplication of bacteria that cause spoilage. Unhygienic production, improper handling and undesirable practices such as addition of water or other substances can introduce bacteria or germs that cause spoilage (Paul et al., 2004). By its nature, milk is an ideal medium for the growth of many microorganisms; and the microorganisms can enter into milk during milking, handling, storage or transportation to the market (Garedewet al., 2012). The environment, animals being milked, milkers or equipment used in the milking parlor may be the sources of these microorganisms (Gran et al., 2002). Once they enter into milk, microorganisms can multiply and cause changes to its quality. If pathogenic microorganisms are involved, they can cause harm to consumers by causing human illnesses and diseases (Barros et al., 2011). Because of the specific production, it is impossible to avoid contamination of milk with micro-organisms. Therefore, the microbial content of milk is a major feature in determining its quality (Karmen and Slavica, 2008). The safety of raw cow milk is influenced by a combination of management and control measures along the entire dairy supply chain. Control of animal health, adherence to good milking practices, and control over milking parlour hygiene are important in reducing the microbial load in raw milk (FSA, 2006). Dairy animals may carry human pathogens which may increase the risk of causing food borne illness. Moreover, the milking procedure, subsequent cooling and storage of milk carry the risks of further contamination from man or the environment or growth of inherent pathogens (CAC, 2004). From several types of diseases which potentially infect and affect the wellbeing of livestock population , mastitis is the common and costly disease causing loss in milk yield and treatment cost for dairy farmers (Nibret 
et al., 2012). Mastitis is complex disease that generally involves interplay between management practices and infectious agents, having different extent of intensity and variations in duration and residual effects. There are 
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various infectious agents numbering more than twenty different groups including bacteria, viruses, yeast, fungi and rickettsia (Lidet et al., 2013).  Gizat (2004) cited that in United States, the economic losses from mastitis have been calculated at approximately 200 dollar/cow/year or 2 billion/year for the nation. In Ethiopia, around urban and peri urban areas of Addis Ababa, Mungube (2001) estimated the economic losses from mastitis to be 210.8 birr/ cow/ lactation. Currently in Ethiopia, there is a national drive to alleviate the existing food deficiency by devising different agricultural strategies including improvements of the productivity of livestock sector by controlling some of the major infectious diseases through regular monitoring. Among the infectious diseases in Ethiopia, mastitis plays a high economic impact in the diary sector yet it has been given little attention, especially the sub clinical form which is mainly caused by a bacterial agent called Staphylococcus aureus (S. aureus) (Abera et al., 2013).  
Hover, hygienic milk products practice and occurrence of mastitis in cow’s milk have not been reviewed earlier and well- documented. Therefore, it is an effort to review the aspect thoroughly and bring minor details into focus to have better understanding of the hygienic milk practices, sources of milk contaminations and risks of mastitis.  
2. Nutritional importance of milk Milk is an important source of nutrients required for growth in infants and for maintenance of health in adults. It is a sole natural food for infants (Boor et al., 1998). Milk is a valuable source of protein, fat, carbohydrates, vitamins and minerals (Faraz et al., 2013). Milk protein contains all the nine essential amino acids required by humans, especially young ones, for growth and development. The nine essential amino acids are histidine, isoleucine, leucine, lysine, methionine, phenylalanine, threonine, tryptophan and valine (Huth et al., 2006). Milk proteins are required in the body to build and repair tissues and to produce antibodies which circulate in blood and help to resist infection (Javaid et al., 2009). Some of the minerals found in milk include calcium, magnesium, phosphorus, potassium, selenium, zinc, copper, iron, manganese and sodium. Milk minerals have many uses in the body that include enzyme functions, bone formation, water balance and maintenance of the body and oxygen transport (Khanik, 2007). Milk lactose and fat are good sources of energy whereas milk vitamins play many roles in the body which include being co-factors of metabolism, hormone precursors and antioxidants (Boor et al., 1998). Vitamins help the body use carbohydrates, proteins and fats.   
3. Practices of Hygienic Milk Production  Hygienic production of milk is important for the safety of consumers. In Ethiopia, there is no standard hygienic condition followed by producers during milk production. The hygienic conditions are different according to the production system, adapted practices, level of awareness, and availability of resources (Zelalem, 2003). The quality of raw milk has been found to influence the dairy products (Schroeder et al., 2008). The key factor for quality dairy products is to avoid contamination of the raw milk and milk products (Elmoslemany et al., 2009). Unfortunately, raw milk provides an excellent medium for micro-organism growth over a wide temperature range; psychrotrophs bacteria at temperatures below 7°C, Mesophilic bacteria at 25-37°C and Thermophilic bacteria after heating to 60-80°C (e.g. Oliveira et al.,2000). Thus, to ensure food safety and public health, hygiene control is critical and involves feed hygiene, dairy farm practice, dairy processing and not least how consumers handle the milk (Valeeva et al., 2005). Effective handling practice during milking is important and necessary element to produce safe and suitable milk and milk products. Failure to maintain adequate sanitation practices has been shown to contribute to contamination of milk with undesirable or pathogenic micro-organisms or chemical or physical hazards. Because quality of dairy products are easily affected due to different factors of which performance of milking procedures and cleanness of the milking utensils and equipment are the major one (Gonfa et al., 2001). Poor hygiene introduces additional bacteria that cause the milk to get spoilt very quickly. To ensure that raw milk remains fresh for a longer time, you need to practice good hygiene during milking and when handling the milk afterwards (Lore et al., 2006). Production of quality milk is a complicated process (Pandey and Voskuil, 2011). An efficient hygiene program should begin at the farm. Essentially milk hygiene practice has interests in preventing the transmission of disease from animals to man, preventing the transmission of communicable diseases of man through milk, preventing diseases or physical defects that may arise from malnutrition and improving the nutritional status of man in general and of infants, children, and mother in particular (Barbuddhe and Swain, 2008). Cleanliness of the premises, personnel, animals and equipment will not only protect public health, by reducing the risk of milk contamination, but also protect the health of the animals, by reducing the risk of mastitis. A reduction in mastitis in the dairy herd also results in improvements in milk quality as measured by the somatic cell count (SCC) in the milk (Buncic, 2006). Good quality raw milk must be: free from debris and sediment free from off-flavours, low in bacterial 
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counts, normal composition and acidity, free of antibiotics and chemical residues, safe for human consumption and free from disease producing microorganisms, high in keeping quality, high in commercial value, can be transported over long distances. Therefore, good hygiene is essential whether the animals are milked by hand or machine (Barbuddhe and Swain, 2008). This requires that, the milkers' hands and clothes are clean and he or she is in good health, the milking machine and milk storage equipment such as milk churns are kept clean and are in good condition, immediately after milking, the milk must be cooled preferably to 4°C. This requires mechanical refrigeration or milk cooling tanks.  
4. Sources of Microbial Contamination of Milk Milk can be contaminated at any point in the milk production process. It is the responsibility of the food business operator (milk producer) to identify these points and implement control measures to protect milk from contamination. The key sources of contamination are: Faeces, from soiled animals, especially teats, udders and tails.; Bacteria, from poor milking practices, soiled hands, inadequately cleaned and disinfected equipment (including bulk milk tanks), and failure to clean and disinfect teats prior to milking; Failure to detect abnormal milk (mastitis pathogens, blood and clots);Foreign bodies, especially from perished components in milking machines and bulk tanks, dust, bedding materials, dung, insects and animal hair; Chemicals, metals, organics, etc., from veterinary product residues, cleaning chemicals and use of non-food grade equipment. (FSA, 2013). The common predisposing factors of milk contamination by microorganisms are milking environment, cows, milking personnel, milking equipment, milk transportation and water (Mbabazi, 2005).  
4.1. Milking environment Maintaining the sanitary condition of the milking area is important for the production of good quality milk (Zelalem, 2010). Dirty milking places tend to breed flies, which may fall in milk causing contamination and thus spoilage may occur. When a cow urinates, or defecates in the course of milking some of its urine or dung particles may drop into the milk (Mbabazi, 2005). Microorganisms are mainly transferred from the farm environment to milk via dirt (e.g. faeces, bedding and soil) attached to the exterior of teats; in addition, microorganisms attached to the exterior of the teats can enter the teat canal and cause mastitis (Vissers and Driehuis, 2008). Practices that expose the teat end to organic bedding sources, wet and muddy pens increase the risk of occurrence of mastitis and milk contamination (Ruegg, 2006)  
4.2. Cow (Udder) Cleaning the udder of cows before milking is one of the most important hygienic practices required to ensure clean milk production (Zelalem, 2010). This is important since the udder of the milking cows could have direct contact with the ground, urine, dung and feed refusals. Cleaning and removal of soil particles, bedding material and manure from the udder and flanks is necessary to prevent the entry of many types of bacteria into the milk (O’Connor, 1995). The exterior of the cows’ udder and teats can contribute microorganisms that are naturally associated with the skin of the animal as well as microorganisms that are derived from the environment in which the cow is housed and milked (Nangamso, 2006). Udder washing with clean water and drying using hand towels reduces milk contamination by transient bacteria located on the udder (Robert, 1996). Special care must be given to the cloths used for cleaning the udder. The re-use of cloths for cleaning and sanitizing may result in re-contamination of the udder. It is therefore recommended that separate cloths be used for cleaning and sanitizing and, if possible, each cloth should be used for one cow only (O’Connor, 1995).Not washing the udder before milking can impart possible contaminants into the milk. A maximum reduction of teat contamination of 90 % can be achieved with good udder preparation before milking. This depends on the initial level of contamination and the way of udder preparation. So with high initial contamination levels this 90 % reduction might not be reached (Murphy, 1996).  
4.3. Milker Milk handling personnel (milker) may contribute various organisms including pathogens especially when they are careless, uninformed, or willfully negligent, directly to milk (Ashenafi, 1994). Organisms may drop from hands, clothing, nose, and mouth and from sneezing and coughing. It is important for milk men to be in good health so that they can be a source of infectious diseases such as tuberculosis (Kurwijila, 1998). Sterile milk from a normal cow’s udder becomes contaminated during milking, cooling, storage and processing (Younan et 
al., 2007). Milking and handling personnel should be healthy and acknowledge the importance of cleanliness. Wet milking should be avoided as organisms present on the milker‟s hands, cow’s teats and udder are washed into the milking utensil contaminating milk and leading to spoilage. Other sources of microorganisms are nasal cavities, mouth, dirty hands, skin and the gastrointestinal tract of both the milker and the animal (Mbabazi, 2005).  



Food Science and Quality Management                                                                                                                                             www.iiste.org ISSN 2224-6088 (Paper)  ISSN 2225-0557 (Online) Vol.76, 2018  

4 

4.4. Milking equipment Poorly cleaned and sanitized milking utensils may be the source of many microorganisms (Banwart, 1989). Milk drops left on the surface of milking equipments act as excellent media for the growth of a variety of bacteria (Bramley and McKinnon, 1990). Milk equipment is not properly cleaned and sanitized after use. Milk residues left on equipment and utensil surfaces provide nutrients to support the growth of many microorganisms, including pathogens (Bryan, 1983). In case cracked milking equipments large number of bacteria enter and grow in the cracks, are difficult to clean (Thomas et al., 1966). The bacterial load of milk increases during transportation and if the transportation equipment is not appropriate the bacterial counts increase causing spoilage before milk reaches its destination (Grillet et al., 2007). Milking equipment should be easy to clean. Aluminum and stainless steel equipment are mostly preferred (Zelalem, 2010).  
4.5. Water Water serves as primary sources of microorganism’s contamination (Mbabazi, 2005). If Water is obtained from an open water supply care should be taken to prevent drainage that may contain human feces and other contaminants gaining entry into the source (Jay, 1992).  
5. Control of milk spoilage Milk is a bulky product containing more than 80% water and is difficult to transport. It has a short storage life and must be consumed immediately unless it is processed to other products it deteriorates very fast (Matthewman, 1993). Previous researches have indicated presence of coliforms in milk at farm level but these have been controlled by chilling temperatures and totally destroyed at pasteurization temperatures (Grillet et al, 2007).  Milk quality across the value chain could be improved through; changing milking practices to ensure better hygienic conditions, improvement of milk handling and improvement of storage conditions maintaining the cold chain (Mbabazi, 2005). Milk should therefore be cooled to 4oC and transported in insulated trucks for quality delivery (Mbabazi, 2005). Planners should consider the relative efficiency of alternative milk marketing systems in terms of costs and marketing margins, product hygiene and quality range to avoid losses due to spoilage (Mbabazi, 2005).  For production of quality milk a good supply of clean cold water is essential (Younan et a.l, 2007). Water used in washing and rinsing milk equipments and containers for handling milk must be of the same safety and purity as drinking water (Younan et al., 2007). If water is obtained from an open water supply, care should be taken to prevent drainage that may contain human feces and other contaminants gaining entry into the source (Jay, 1992). Milk should be handled in containers which are made of seamless stainless steel without cracks where bacteria can lodge and multiply leading to spoilage and these containers should be unaffected by milk or by chemicals used in cleansing (Younan et al., 2007). Poorly cleaned and sanitized milking utensils may be the source of many microorganisms which transform high quality milk to an unacceptable product; therefore, thoroughly cleaned utensils should be used to handle milk (Banwart, 1989). Milking cows should be kept clean, groomed every day and the udders and teats thoroughly washed before every milking as the coat and skin are always dirty as this could act as a source of spoilage bacteria (Barret & Larkin, 1979). Dampening of the milking parlor floor prior to milking is an effective method of preventing dust from rising. This floor should he solid, well drained, kept clean and manure should he kept as far as possible from the milking places as these could be sources of contaminants causing milk spoilage (Younan et al., 2007). Personnel connected with the milking and handling of milk should be healthy and should acknowledge the importance of cleanliness by wearing clean overalls and wash hands with soap and clean water prior to milking (Mbabazi, 2005). Wet milking should be avoided as organisms present on the milker‟s hands, teats and udder of the cow are washed into milking utensil contaminating the milk and leading to spoilage (Mbabazi, 2005). Before milking, excess water on the udder should be cleaned with a clean cloth or udder towel and the first draw of milk should be collected into a strip cup to exclude mastitis milk from mixing with normal milk as this will limit spoilage (Lore et al., 2006). Milk should be transferred between containers by pouring and not scooping since this may introduce spoilage bacteria into the milk and delivery of milk to collecting centres and processing plants shall be within three hours of milking to avoid deterioration (Lore et al., 2006). Excessive shaking of milk should be avoided during transportation and this is achieved by minimizing the head space when filling the containers and these containers should not be kept under direct sunlight (Lore et al., 2006).  
5.1. Hygienic Milking practices Udder washing before milking should be regarded as a means of removing dirt but not eliminating bacteria from the cows‟ skin (Barret & Larkin, 1979). According to Mbabazi (2005), most farmers do not wash the udder of their cows before milking; they assume allowing the calf to suckle before milking is sufficient to clean the teats. Sometimes the teats are smeared with cow dung after milking as a means of preventing calves from suckling the dam while grazing (Bekele, 1989). On the next milking, the cow is given its calf to suckle and milking follows 
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without cleaning the teats. Saliva from the calf mouth and unwashed teats increase bacterial counts in the milk causing spoilage (Kurwijila, 1989). Failure to thoroughly clean and dry the udder and teats is a common source of Coliforms in milk (Barret and Larkin, 1979).  
 
5.2. Cooling of Milk Effective milk cooling is essential to ensure the quality of the product (CTP, 2006). If the milk is cooled to 4 ˚C within a period of 2 – 3 hours after milking, it maintains nearly its original quality and remains good for processing and consumption. However, in rural areas it is hardly possible to achieve this. Simple alternatives are putting the container with milk in water or placing a moist cloth around the metallic milk containers. Other possibilities are solar powered coolers or a charcoal box which is moistened to reduce the milk temperature (Pandey and Voskuil, 2011). In the tropical countries of Africa with high ambient temperatures, lack of refrigeration facilities at the farm and house hold level imply that raw milk will acidify very fast unless and otherwise protected. Therefore, the collection systems must be designed to move the milk to the cooling and/or processing center in shortest possible time. In addition, every effort should be made to use available systems such as water cooling, air circulation or shaded areas to reduce milk temperature (Alehegne, 2004).   
5.3. Storage of raw milk Having limited the number of bacteria entering milk during milking, it is essential that contamination from equipment situated between the cow and the refrigerated storage unit is kept to a minimum. Bacteria are present in the air, dust and water, especially any water containing traces of milk residues which may have been left in the milking plant overnight, as such residues provide a very good source of food for bacteria, thereby enabling the bacterial counts to increase rapidly. Cleaning regimes are based on removing visible dirt, removing milk residues (fat, protein, milk stones) which harbour bacteria, then sterilization of the cleaned surfaces using heat or chemical sterilants such as sodium hypochlorite (Nangamso, 2006).In tropical conditions, raw milk, i.e. non-pasteurized milk, goes off within a few hours. It must therefore be kept cool and quickly pasteurized and again cooled to a temperature of 4°C if possible (Pauline and Karin, 2006).  
5.4. Housing conditions Maintaining the sanitary condition of barn is important for the production of good quality milk. Clean, dry and comfortable bedding condition is important to minimize the growth of pathogenic microorganisms. (Gurmessa, 2015). Proper and clean housing environment is a prerequisite to produce milk and milk products of acceptable quality (Asaminew, 2007). In temperate regions, cows are housed in winter and pastured in summer. Differences in teat contamination can be found between housing and pasturing. Both total plate and aerobic spore counts are lower when cows are at pasture. When cows are housed, bedding material and feed stuffs can be contamination sources. In both cases (housing and pasturing) feces and dung are also an important contamination sources. Contamination of bedding material can be very high due to absorption of urine and feces (Alehegne, 2004).  
6. Mastitis Mastitis is an inflammation of the udder. In cows, inflammation of the udder is almost always caused by harmful bacteria, which enter through the teat end and set up infection. Although a bacterial infection is the root cause, and mastitis or inflammation the effect or outcome, we tend to use the words ‘mastitis’ and ‘infection’ interchangeably. This is because preventing mastitis involves preventing bacterial infections (LI, 2001). Mastitis is defined as an inflammatory reaction of the mammary gland. It is induced when pathogenic microorganisms enter the udder through the teat canal, overcome the cow’s defense mechanisms, begin to multiply in the udder, and produce toxins that are harmful to the mammary gland. Mammary tissue is then damaged, which causes increased vascular permeability. As a result of this, milk composition is altered: there is leakage of blood constituents, serum proteins, enzymes, and salts into the milk; decreased synthesis of caseins and lactose; and decreased fat quality (Christel, 2009). 
Causes of mastitis Bovine mastitis is associated with many different infectious agents, commonly divided into those causing contagious mastitis, which are spread from infected quarters to other quarters and cows, those that are normal teat skin inhabitants and cause opportunistic mastitis, and those causing environmental mastitis, which are usually present in the cow's environment and reach the teat from that source (Radostitset al., 2006). Mastitis, an inflammatory reaction of the mammary gland caused by bacterial infection or tissue trauma ( Harding, 1999), is the most common and economically costly disease in dairy farming (Nielsen, 2009). It is a multifactorial disease, affected by management practices, exposure to pathogens and efficiency of the udder defense mechanisms as well as interaction between these factors (Oviedo-Boyso, 2007). The most common route for pathogenic microorganisms to enter the udder is through the teat canal .The subsequent damage to the tissue of the 
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mammary gland increases the vascular permeability and results in an increased number of somatic leukocyte cells in the milk (Harmon, 1994). Dirty bedding constitutes a hygiene risk to udder health (Barberg et al.,2007), and it was also reported that suckling improves udder health in suckled compared to non-suckled cows, probably due to improved udder emptying (Fröberg et al.,2008) Milk always contains a certain amount of somatic cells of various types, and their relative proportion depends on the health status of the cow (Harmon, 1994). Mastitis can be classified as acute or chronic, depending on the duration of the infection, and is further classified as clinical or subclinical .In subclinical mastitis, the udder and milk show no visible signs of inflammation, whereas clinical mastitis does, including redness, heat, pain and impaired function (Marshall et al.,1993).  
6.1. Diagnosis of mastitis using California mastitis test (CMT) California Mastitis Test (CMT) (Marshall et al., 1993), somatic cell count in milk (Berglund, 2003; Berglund et 
al., 2007), lactose and lactate dehydrogenase content (Friggens et al., 2007) are all used as indication methods for udder health status and mastitis. The California mastitis test is most commonly used and has proved to be very efficient, after mixing milk and the reagent the result is read as traces, 1, 2, 3, and negative depending up on the gel formation in the milk sample (ICAR, 2011). The CMT solution reacts with leukocytes and forms a gel (Marshall et al., 1993) and the test is quick and easy to apply on farm. There is still discussion on the levels of SCC that indicate a mastitis risk. Harmon (1994) showed that above 200,000 cells/ml milk per cow, the risk for mastitis was increased, while others have suggested that SCC in milk from a healthy udder should be below 100,000 cells/ml milk (Forsbäck et al.,2009) and some authors have even mentioned 50 000 cells/ml per udder quarter (Merle et al.,2007). It is well known that good environmental hygiene (Barberg et al.,2007), cleanliness of dairy cows, washing and dipping teats after milking and good milking routines are important for ensuring udder health. Clean bedding, the housing system and stocking density are also important (Veissier et al., 2004). 

Table 1 Interpretation of CMT score 

  
6.2. Consequences of mastitis for milk production  Mastitis is a serious disease for the dairy industry causing economic losses for farmers (Nielsen, 2009) and impacting cow welfare. Clinical mastitis is associated with milk yield loss at the time of diagnosis and throughout lactation. Lactation yield losses of 4 to 6% in multiparous cows and 2 to 4% in primiparous cows have been reported (Hortet and Seegers, 1999). However, Wilson et al. (2004) show that, before diagnosis, mastitic cows have a production advantage over non-mastitic cows. Clinical mastitis also leads to decreased milk casein, lactose and fat content (Hortet and Seegers, 1999) Financial loss involved as a result of permanent loss of production in individual cows, discarded milk following antibiotic therapy, early culling of cows, veterinary costs, drug costs, increased labor, death of per acute cases and replacement costs (Sisay et al., 2012). In Ethiopia, the aggregate annual economic losses from animal diseases through direct mortality and reduced productive and reproductive performance were estimated at US$ 150 million (Belay et al., 2012). Economic losses from clinical and subclinical mastitis in Addis Ababa milk shed were reported to be approximately 270 Ethiopian birr (ETB) per lactation (Sisay et al., 2012). Gizat (2004) reported the economic loss from mastitis in the urban and peri urban areas of Addis Ababa. The report was based on milk production losses, treatment costs, withdrawal and culling losses as parameters for calculating losses. This loss was found to be 210.8 birr per cow per lactation.   
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6.3. Risk factors influencing prevalence of mastitis There are a number of factors that influence the occurrence of mastitis and fewer studies that have investigated cow-level factors associated with the development of Clinical mastitis was carried out. The risk of developing Clinical mastitis is greatest in early lactation and increases with parity and level of milk production (Berry and Meaney, 2005). They have also reported that the risk of a cow developing in the subsequent month of lactation is also a function of number of cases of Clinical mastitis in the previous lactation, number of clinical cases in the previous months of the current lactation, and the occurrence of Clinical mastitis in the current month. The risk of contracting Clinical mastitis was 4.8 times greater if the animal experienced Clinical mastitis in the previous stage of lactation. Clinical mastitis occurred in 38% of cows that experienced Clinical mastitis in the previous lactation, as opposed to 23% of those that had not (Berry and Meaney,2005).  The prevalence of infected quarters increases with age, peaking at 7 years (Radostits et al., 2006). It may also be a result of a greater cellular response to infection or of a greater amount of permanent udder damage after infection in older cows. Older cows, especially after four lactations were submitted to more lactation, increasing the risk for mastitis and udder tissue damage (Christa, 2008). Most new infections occur during the early part of the dry period and in the first 2 months of lactation, especially with the environmental pathogens (Radostits et al., 2006). Christa (2008) reported that the first month of lactation is the most sensitive period for risk of mastitis in the cow, even in well managed herds. On the other hand, the SCC of cows late in lactation is higher than the average throughout lactation, but this is due to an increased prevalence of sub-clinical infections late in lactation and a reduced milk flow production. 23 Predisposing factors such as poor management and hygiene, teat injuries and faulty milking machines are known to hasten the entry of infectious agents and the course of the disease (Islam et al., 2011). Where predisposing factors are present the organisms are able to pass along the teat canal and enter udder the set-up infection. These factors may be age (the older the animal the greater the likelihood of the infection), stage of lactation (more likely at the beginning of and the end of lactation), milk yield (high yielder), hereditary factors, trauma, hygiene and unknown factors (ICAR, 2011).  
6.4.  Control of mastitis Experiences in attempts to control mastitis indicate that while the occurrence of inflammation in the udder may not be entirely preventable in all cows, the frequency of appearance among cows with in a herd and the intensity of clinical attacks may be lessened significantly through better management (Fincher et al., 2001). According to Radostits et al. (2006), Components of Mastitis Control Program includes, use proper milking management methods, Proper installation, function, and maintenance of milking equipment, Dry cow management, Appropriate therapy of mastitis during lactation, Culling chronically infected cows, Maintenance of an appropriate environment, Good record keeping, Monitoring udder health status, Periodic review of the udder health management program and Setting goals for udder health status.  
7. Conclusion and Recommendations  Since milk contaminants are derived from improper management of milk and milk product during milking, handling, storing and transporting to the market place, the hygienic conditions of cow’s milk should be maintained at all household and farm level through practicing hygienic condition of the milking environment, sanitation of the milk containers, udder and teats cleaning, use of separate towel for each cow and the personal hygiene of the milkers are fully performed. Good milk handling practice reduces milk contaminations and so in that way it enables to eliminate harmful microorganisms and reduce the risks of mastitis. 
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