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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. Milk is universally 
recognized as a complete diet due to its essential nutritional components.Milk is a valuable source of protein, fat, carbohydrates, vitamins and 
minerals.Milk protein contains all the nine essential amino acids required by humans, especially young ones, for growth and development. 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. 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. 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.

The common predisposing factors of milk contamination by microorganisms are milking environment, cows, milking personnel, milking 
equipment, milk transportation and water. On the next milking, the cow is given its calf to suckle and milking follows without cleaning the teats. 
Saliva from the calf mouth and unwashed teats increase bacterial counts in the milk causing spoilage. Failure to thoroughly clean and dry the 
udder and teats is a common source of Coliforms in milk. 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, 
as a recommendation, keeping hygienic milk production practices at household level and farm is important for human health.
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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 [1].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 [2]. The agricultural 
sector in Ethiopia, engaging 80% of the population, contributes 
52% of the gross domestic product (GDP) and 90% of the foreign 
exchange [3]. 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 [4].

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 [5]. 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 
[6]. Milk is universally recognized as a complete diet due to its 
essential nutritional components [7].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 [8]. 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 
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or other substances can introduce bacteria or germs that cause 
spoilage [9].

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 [10]. The environment, animals being milked, milkers or 
equipment used in the milking parlor may be the sources of these 
microorganisms [11]. 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 [12]. 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 [13]. 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 [14]. 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 [15].

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 [16]. 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 various infectious agents 
numbering more than twenty different groups including bacteria, 
viruses, yeast, fungi and rickettsia [17].Gizat [18], 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 [19], 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) [20].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.

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 [21]. Milk is a valuable source of protein, 
fat, carbohydrates, vitamins and minerals. 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 [22]. 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 [23]. 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. 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 [21]. Vitamins help the 
body use carbohydrates, proteins and fats. 

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 
[24].

The quality of raw milk has been found to influence the 
dairy products [25]. The key factor for quality dairy products is 
to avoid contamination of the raw milk and milk products [26]. 
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[27]. 
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[28].

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 [29].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[30]. Production of 
quality milk is a complicated process [31]. 
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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 [32].
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 [33].Good quality raw milk 
must be: free from debris and sediment free from off-flavours, 
low in bacterial 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 [32]. 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.

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[34]. The common predisposing factors of 
milk contamination by microorganisms are milking environment, 
cows, milking personnel, milking equipment, milk transportation 
and water [35].

Milking environment
Maintaining the sanitary condition of the milking area is 

important for the production of good quality milk [36]. Dirty 
milking places tend to breed flies, which may fall in milk causing 
contamination and thus spoilage may occur. When a cow 
urinatesor defecates in the course of milking some of its urine or 
dung particles may drop into the milk [35].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 [37]. Practices that expose 
the teat end to organic bedding sources, wet and muddy pens 
increase the risk of occurrence of mastitis and milk contamination 
[38].

Cow (udder)
Cleaning the udder of cows before milking is one of the 

most important hygienic practices required to ensure clean milk 
production [36]. 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 
[39]. 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[40].Udder 
washing with clean water and drying using hand towels reduces 
milk contamination by transient bacteria located on the udder. 
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 [39].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[41].

Milker
Milk handling personnel (milker) may contribute various 

organisms including pathogens especially when they are 
careless, uninformed, or willfully negligent, directly to milk [42]. 
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 [43]. Sterile milk from a normal cow’s udder 
becomes contaminated during milking, cooling, storage and 
processing. 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 [35]. 

Milking equipment
Poorly cleaned and sanitized milking utensils may be the 

source of many microorganisms [43]. Milk drops left on the surface 
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of milking equipments act as excellent media for the growth of a 
variety of bacteria [44,45]. 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 [46]. In case cracked milking 
equipments large number of bacteria enter and grow in the cracks, 
are difficult to clean [47]. 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 [48]. Milking equipment should be 
easy to clean. Aluminum and stainless steel equipment are mostly 
preferred [36].

Water
Water serves as primary sources of microorganism’s 

contamination [35]. 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[49].

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 [50]. 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 [48].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 [35]. Milk should therefore be cooled to 4˚C and transported 
in insulated trucks for quality delivery [35]. 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 [35]. 

For production of quality milk a good supply of clean cold 
water is essential. Water used in washing and rinsing milk 
equipments and containers for handling milk must be of the same 
safety and purity as drinking water. 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. 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. 
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 [44]. 

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 [51]. 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.

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 [35]. 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 [35]. 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 [30]. 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 [30]. 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 [30].

Milking Practices
Udder washing before milking should be regarded as a means 

of removing dirt but not eliminating bacteria from the cows‟ skin 
[51]. According to Mbabazi[35], 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 [52]. On 
the next milking, the cow is given its calf to suckle and milking 
follows without cleaning the teats. Saliva from the calf mouth 
and unwashed teats increase bacterial counts in the milk causing 
spoilage. Failure to thoroughly clean and dry the udder and teats 
is a common source of Coliforms in milk [51].

Cooling of Milk
Effective milk cooling is essential to ensure the quality of 

the product. 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 [31]. 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 
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effort should be made to use available systems such as water 
cooling, air circulation or shaded areas to reduce milk temperature 
[53]. 

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 [40].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 [54].

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. [55]. Proper and clean housing 
environment is a prerequisite to produce milk and milk products 
of acceptable quality [56].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 [53].

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 [57]. 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 [58].

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 [59]. Mastitis, an inflammatory reaction 
of the mammary gland caused by bacterial infection or tissue 
trauma [60], is the most common and economically costly disease 
in dairy farming [61]. 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 [62]. The most common route for pathogenic 
microorganisms to enter the udder is through the teat canal.The 
subsequent damage to the tissue of the mammary gland increases 
the vascular permeability and results in an increased number of 
somatic leukocyte cells in the milk [63].

Dirty bedding constitutes a hygiene risk to udder health [64], 
and it was also reported that suckling improves udder health in 
suckled compared to non-suckled cows, probably due to improved 
udder emptying [65], Milk always contains a certain amount 
of somatic cells of various types, and their relative proportion 
depends on the health status of the cow [63]. 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 [66]. 

Diagnosis of Mastitis using California Mastitis Test 
(CMT)
Table 1: Interpretation of CMT score.

CMT Score Somatic Cell Range Interpretation

N (Negative) 0-200,000 Healthy Quarter

T (Trace) 200,000-400,000 Subclinical Mastitis

1 400,000-1,200,000 Subclinical Mastitis

2 1,200,000-5,000,000 Serious Mastitis Infection

3 Over 5,000,000 Serious Mastitis Infection

California Mastitis Test (CMT) [66], somatic cell count in milk 
[67,68], lactose and lactate dehydrogenase content [69], 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 [70]. The CMT solution reacts 
with leukocytes and forms a gel [66], 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 [64], showed that above 200,000 
cells/ml milk per cow, the risk for mastitis was increased, while 
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others have suggested that SCC in milk from a healthy udder 
should be below 100,000 cells/ml milk [71], and some authors 
have even mentioned 50 000 cells/ml per udder quarter [72]. It 
is well known that good environmental hygiene [64], 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(Table 1)[73].

Consequences of Mastitis for Milk Production
Mastitis is a serious disease for the dairy industry causing 

economic losses for farmers [61]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 [74]. However, Wilson et al. [75], 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 [74].

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[76]. 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 
[77]. Economic losses from clinical and subclinical mastitis in 
Addis Ababa milk shed were reported to be approximately 270 
Ethiopian birr (ETB) per lactation [76]. Gizat [18], 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.

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 
[78]. 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 [78]. 

The prevalence of infected quarters increases with age, 
peaking at 7 years [59]. 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 [58]. 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 [59]. Christa [58], 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.

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 [79]. 
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 [70].

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 [80].According 
to Radostits et al. [59], Components of Mastitis Control Program 
includes, use proper milking management methods, Proper 
installation, function, and maintenance of milking equipment, Dry 
cow management[81-95].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 [95-110].

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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50.	Matthewman Richard W, Noël Chabeuf (1993) Dairying; The Tropical 
Agriculturalist (1st Edn), Macmillan, London, UK, pp. 152.

51.	Barret, Larkin (1979) Milk and Meat Production in the Tropics, 1st 
(Edn.) Oxford. 

52.	Bekele E (1989) Technology of traditional milk products of the Peo-
ples‟ Democratic Republic of Ethiopia and The Republic of Mali. FAO 
Manuscript.

53.	Alehegne W, Bayeleyegn M, Kelay B (2009) Bacteriological quality of 
bovine milk produced by smallholder dairy farms in Debre Zeit, Ethio-
pia. Bulletin of Animal Health and Production in Africa 57(1).

54.	Pauline E, Karin R (2006) Preparation of dairy products. CTA, Wagen-
ingen, Netherlands, p. 87.

55.	Gurmessa T (2015) Microbiological quality and impact of hygienic 
practices on raw cow’s milk obtained from pastoralists and market. 
The case of Yabello District, Borana zone, Ethiopia. Global Journal of 
Food Science and Technology: 153-155.

56.	Asaminew T (2007) Production, handling, traditional processing prac-
tices and quality of milk in Bahir Dar milk shed area, Ethiopia. Harama-
ya University of Agriculture, Dire Dawa, Ethiopia.

57.	Livestock improvement (LI) (2001) managing mastitis. 3RD ED, A prac-
tical guide for New Zealand dairy farmers, New Zealand, p. 9.

58.	Christa P (2008) The effect of coryne bacterium cutis lysate to control 
somatic cell counts in dairy cows, Dissertation submitted in accordance 
with the requirements for the degree Magister Scientiae Agriculturae 
to the Department of Animal, Wildlife and Grassland Sciences Faculty 
of Natural and Agricultural Sciences University of the Free State Bloem-
fontein pp. 25-26.

59.	Radostits OM, Gay CC, Hinchcliff KW, Constable PD (2006) Veterinary 
Medicine: A Textbook of the Diseases of Cattle, Horses, Sheep, Pigs and 
Goats. 10th (edn), Elsevier Saunders, London, pp. 966-994. 

60.	Harding F (1999) Milk quality Editorial Service: Ruth Bloom, Library of 
Congress Catalog. pp. 166. 

61.	Nielsen C (2009) Economic Impact of Mastitis in Dairy Cows. Doctoral 
Thesis Swedish, Uppsala, p. 81.

62.	Oviedo-Boyso J, Valdez-Alarcon JJ, Cajero-Juarez M, Ochoa-Zarzosa A, 
Lopez-Meza JE, et al. (2007) Innate immune response of bovine mam-
mary gland to pathogenic bacteria responsible for mastitis. J Infect 
54(4): 399-409. 

63.	Harmon RJ (1994) Physiology of mastitis and factors affecting somatic 
cell counts. J Dairy Sci 77(7): 2103-2112. 

64.	Barberg AE, Endres MI, Salfer JA, Reneau JK (2007) Performance and 
welfare of dairy cows in an alternative housing system in Minnesota. J 
Dairy Sci 90: 1575-1583.

65.	Fröberg S (2008) Effect of Restricted and Free Suckling. In Cattle used 
in Milk Production Systems. Doctoral Thesis No. 2008:99, Faculty of 
Veterinary Medicine and Animal Science.

66.	Marshall RT, Edmonson JE, Steevens B (1993) Using the california mas-
titis test. University of Missouri Extension.

67.	Berglund J (2003) Milking Dairy Cows at Udder Quarter level. Possibil-
ities and Application, Licentiate thesis. Report 255. Swedish University 
of Agricultural Sciences, Uppsala, Europe.

68.	Berglund J, Pettersson G, Östensson K, Svennersten Sjaunja K (2007) 
Quarter Milking for Improved Detection of Increased SCC. Reproduc-
tion in Domestic Animals 42: 427-432. 

69.	Friggens NC, Chagunda MGG, Bjerring M, Ridder C, Højsgaard SP, et al. 
(2007) Estimating Degree of Mastitis from Time-Series Measurements 
in Milk: a test model based on lactate dehydrogenase measurements. J 
Dairy Sci 90: 5415-5427.

70.	Indian council of agricultural research (ICAR) (2011) Handbook of an-
imal husbandry. 3rd (edn), New Delhi, pp. 520-522.

71.	Forsbäck L, Lindmark Månsson H, Andrén A, Åkerstedt M, Svenner-
sten-Sjaunja, K. (2009). Udder quarter milk composition at different 
levels of somatic cell count in cow composite milk. Animal 3(5): 710–
771.

72.	Merle R, Schröder A, Hamann J (2007) Cell function in the bovine mam-
mary gland: a preliminary study on interdependence of healthy and 
infected udder quarters. J Dairy Res 74(2): 174–179.

73.	Veissier I, Capdeville J, Delval E (2004) Cubicle housing systems for cat-
tle: Comfort Cubicle housing systems for cattle: Comfort of dairy cows 
depends on cubicle adjustment. J Anim Sci 82(11): 3321-3337.

74.	Hortet P, Seegers H (1999) Loss in milk yield and related composition 
changes regulating from clinical mastitis in dairy cows. Prev Vet Med 
37(1-4): 1-20.

75.	Wilson DJ, Gonzalez RN, Hertl JA, Schulte HF, Bennett GJ, et al. (1989) 
Conducting on-farm animal research: Procedures and economic anal-
ysis. work shop on small holder dairy production and marketing, con-
straints and opportunities. 

76.	Sisay G, Mammo A, Bogele K, Sori T, Tadesse F, et al. (2012) Study on 
Somalia: Limiting factors and development potential. CH-8092 Zurich, 
Switzerland.

77.	Belay D, Kechero Y, Janssens PJ (2012) Survey of Major Diseases Affect-
ing Dairy Cattle in Jimma Town, Oromia, Ethiopia Global Veterinaria 
8(1): 62-66.

78.	Berry DP, Meaney WJ (2005) Cow factors affecting the risk of Clinical 
mastitis Irish J. Agri and Food Res 44: 147-156.

79.	Islam MA, Islam MZ, Islam MA, Rahman MS, Islam MS (2011) Preva-
lence of subclinical mastitis in dairy cows in selected areas of Bangla-
desh. Bangl J Vet Med 9(1): 73–78.

http://dx.doi.org/10.19080/ARTOAJ.2018.18.556053
http://www.dairyweb.ca/Resources/WCDS2006/Ruegg.pdf
http://www.dairyweb.ca/Resources/WCDS2006/Ruegg.pdf
http://dairyasiathailand.dpo.go.th/wp-content/uploads/2016/10/30-ILRI-Training-Manual-1-Rural-Dairy-Technology.pdf
http://dairyasiathailand.dpo.go.th/wp-content/uploads/2016/10/30-ILRI-Training-Manual-1-Rural-Dairy-Technology.pdf
http://dairyasiathailand.dpo.go.th/wp-content/uploads/2016/10/30-ILRI-Training-Manual-1-Rural-Dairy-Technology.pdf
http://scholar.ufs.ac.za:8080/xmlui/bitstream/handle/11660/696/CaweNB.pdf?sequence=1&isAllowed=y
http://scholar.ufs.ac.za:8080/xmlui/bitstream/handle/11660/696/CaweNB.pdf?sequence=1&isAllowed=y
https://articles.extension.org/pages/11811/sources-and-causes-of-high-bacteria-counts-in-raw-milk:-an-abbreviated-review
https://articles.extension.org/pages/11811/sources-and-causes-of-high-bacteria-counts-in-raw-milk:-an-abbreviated-review
http://ftpmirror.your.org/pub/misc/cd3wd/1005/_ag_milk_products_tradit_2_unfao_en_lp_112610_.pdf
http://ftpmirror.your.org/pub/misc/cd3wd/1005/_ag_milk_products_tradit_2_unfao_en_lp_112610_.pdf
http://jfoodprotection.org/doi/pdf/10.4315/0362-028X-46.7.637?code=FOPR-site
http://jfoodprotection.org/doi/pdf/10.4315/0362-028X-46.7.637?code=FOPR-site
https://www.ncbi.nlm.nih.gov/pubmed/5974838
https://www.ncbi.nlm.nih.gov/pubmed/5974838
https://www.springer.com/in/book/9780387231808
https://www.springer.com/in/book/9780387231808
http://www.worldcat.org/title/dairying/oclc/29468277
http://www.worldcat.org/title/dairying/oclc/29468277
https://www.ajol.info/index.php/bahpa/article/view/44049
https://www.ajol.info/index.php/bahpa/article/view/44049
https://www.ajol.info/index.php/bahpa/article/view/44049
https://publications.cta.int/media/publications/downloads/1349_PDF.pdf
https://publications.cta.int/media/publications/downloads/1349_PDF.pdf
https://pub.epsilon.slu.se/1968/1/Christel_Nielsen_kappa.pdf
https://pub.epsilon.slu.se/1968/1/Christel_Nielsen_kappa.pdf
https://www.ncbi.nlm.nih.gov/pubmed/16882453
https://www.ncbi.nlm.nih.gov/pubmed/16882453
https://www.ncbi.nlm.nih.gov/pubmed/16882453
https://www.ncbi.nlm.nih.gov/pubmed/16882453
https://www.ncbi.nlm.nih.gov/pubmed/7929968
https://www.ncbi.nlm.nih.gov/pubmed/7929968
https://www.ncbi.nlm.nih.gov/pubmed/17297131
https://www.ncbi.nlm.nih.gov/pubmed/17297131
https://www.ncbi.nlm.nih.gov/pubmed/17297131
https://pub.epsilon.slu.se/1901/1/Kappan_081108_epsilon.pdf
https://pub.epsilon.slu.se/1901/1/Kappan_081108_epsilon.pdf
https://pub.epsilon.slu.se/1901/1/Kappan_081108_epsilon.pdf
https://extension2.missouri.edu/g3653
https://extension2.missouri.edu/g3653
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1439-0531.2006.00803.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1439-0531.2006.00803.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1439-0531.2006.00803.x
https://www.ncbi.nlm.nih.gov/pubmed/18024732
https://www.ncbi.nlm.nih.gov/pubmed/18024732
https://www.ncbi.nlm.nih.gov/pubmed/18024732
https://www.ncbi.nlm.nih.gov/pubmed/18024732
https://www.ncbi.nlm.nih.gov/pubmed/22444450
https://www.ncbi.nlm.nih.gov/pubmed/22444450
https://www.ncbi.nlm.nih.gov/pubmed/22444450
https://www.ncbi.nlm.nih.gov/pubmed/22444450
https://www.ncbi.nlm.nih.gov/pubmed/17227597
https://www.ncbi.nlm.nih.gov/pubmed/17227597
https://www.ncbi.nlm.nih.gov/pubmed/17227597
https://www.ncbi.nlm.nih.gov/pubmed/15542480
https://www.ncbi.nlm.nih.gov/pubmed/15542480
https://www.ncbi.nlm.nih.gov/pubmed/15542480
https://www.ncbi.nlm.nih.gov/pubmed/9879576
https://www.ncbi.nlm.nih.gov/pubmed/9879576
https://www.ncbi.nlm.nih.gov/pubmed/9879576
https://www.idosi.org/gv/GV8(1)12/11.pdf
https://www.idosi.org/gv/GV8(1)12/11.pdf
https://www.idosi.org/gv/GV8(1)12/11.pdf
https://www.banglajol.info/index.php/BJVM/article/view/11216
https://www.banglajol.info/index.php/BJVM/article/view/11216
https://www.banglajol.info/index.php/BJVM/article/view/11216


0096

Agricultural Research & Technology: Open Access Journal 

How to cite this article: Amanuel Bekuma, Ulfina Galmessa. Review on Hygienic Milk Products Practice and Occurrence of Mastitis in Cow’s Milk. Agri 
Res& Tech: Open Access J. 2018; 18(2): 556053. DOI: 10.19080/ARTOAJ.2018.18.556053

80.	Fincher MG, Gibbons WJ, Mayer K, Park SE (2001) Diseases of cattle, A 
text book and reference work, India. pp. 302-325.

81.	England Garedew L, Berhanu A, Mengesha D, Tsegay G (2012) Identi-
fication of gram-negative bacteria from critical control points of raw 
and pasteurized cow milk consumed at Gondar town and its suburbs, 
Ethiopia. Journal of Public Health 12: 950-953.

82.	RLDC (2009) Rural livelihood development company. Dairy sub sector 
in sub Saharan Africa. Controlling Contagious Mastitis National Masti-
tis Council Regional.

83.	Ahmed M, Ehuis AM, Assefa Y (2004) Dairy development in Ethiopia. 
Environment and production technology division. International food 
policy research institute, 2033 Street, NW Washington.

84.	Asrat A, Zelalem Y, Ajebu N (2014) Production, utilization and market-
ing of milk and milk products: Quality of fresh whole milk produced in 
and around Boditti, Wolaita, South Ethiopia. pp. 75-76. 

85.	Asrat (2013) Characterization of milk production systems in and 
around Boditti, South Ethiopia. Livestock Research for Rural Develop-
ment 25(10).

86.	Asrat (2015) Dairy Cattle Production Systems in Humbo Woreda, 
Wolaita Zone, Southern Ethiopia. Journal of Biology Agriculture and 
Healthcare 5.

87.	Central Statistics Agency (2011) Report on Livestock and Livestock 
Characteristics, Agricultural Sample Survey 2, Statistical Bulletin 505, 
Federal Democratic Republic of Ethiopia.

88.	CSA (Central Statistics Authority) (2010) Agricultural sample survey. 
Report on crop and livestock product utilization. The Federal Demo-
cratic Republic of Ethiopia, Central Statistical Agency (CSA). Private 
Peasant Holdings. Statistical Bulletin 468, Addis Ababa, Ethiopia dairy 
equipment. Journal Applied Bacteriology 29: 409.

89.	Debrezeit, Ethiopia, an MSC Thesis Submitted to the Faculty of Veter-
inary Medicine, Addis Ababa University in Partial Fulfillment of the 
Requirement of the Degree of Master of Science in Tropical Veterinary 
Medicine: pp. 2-13.

90.	EPTD Discussion International Food Policy Research Institute, NW 
Washington, estimation using daily milk weight. Journal of Dairy Sci-
ence 87: 2073-2084. 

91.	Ethiopian Dairy Sector, FAO Sub Regional Office for Eastern Africa 
(FAO/SFE). extension workers and dairy farmers, Lusaka, Zambia, pp. 
7-26.

92.	FAO (2004) Livestock sector in brief in Ethiopia. Food and Agriculture 
organization of the United Nations. Livestock information, sector anal-
ysis and policy branch. AGAL. 

93.	Hemme T, Otte J, Rome (2010) FAO (Food and Agriculture Organiza-
tion) Status and prospects for smallholder milk production: A global 
perspectiv.

94.	Gebrekidan T (2014) Dairy Cattle Production System in Central Zone of 
Tigray: in The Case. Global Journal of Animal Scientific Research: 151-
158.

95.	Gröhn YT (2004) Effect of clinical mastitis on the lactation curve: 
a mixed model a mixed model estimation using daily milk weights. J 
Dairy Sci 87(7): 2073-2084.

96.	Haese MD, Francesconi GN, Ruben R (2007) Network management 
for dairy productivity and quality in Ethiopia development economics 
groups, Wageningen Unvirsity, Hollandseweg 1,6706 KN, Wageningen, 
the Netherlands. 

97.	Islam MA, Rahman AKM, Rony SA, Islam MS (2010) Prevalence and risk 
factors of mastitis in lactating dairy cows at Baghabari milk shed area 
of Sirajganj. Bangl J Vet Med 8(2): 157–160.

98.	 Karmen GT, Slavica GT (2008) The microbiological quality of raw milk 
after introducing the two day’s milk collecting system. Acta agricultur-
ae Slovenica 92(1): 61–74.

99.	Ketema, Tsehay (2014) Strategies for market orientation of small-scale 
milk producers and their Ethiopia: Agriculture and Consumer Protec-
tion.

100.	 Ketema S (2008) Characterization of market-oriented smallholder 
dairying and performance evaluation of dairy cooperatives in Tiyo 
Woreda, Arsi Zone of Oromia Regional State. Hawassa University, Ha-
wassa, Ethiopia.

101.	 Mohammed AM, Ehui S, Yemeserach Assefa (2004) Dairy Develop-
ment in Ethiopia. Int Food P Res inst. p. 58.

102.	 Mungube EO (2001) Management and economics of dairy cow mas-
titis in the urban and peri urban areas of Addis Ababa (Addis Ababa 
milk shed), Faculty of Veterinary Medicine, Addis Ababa University, 
Debre Zeit, MSc Thesis.

103.	 Muriuki HG, Thorpe W (2001) Smallholder dairy production and 
marketing, constraints and opportunities. pp. 206-247.

104.	 Prain G, Karasna N, Simth D (2010) African union harvest agriculture 
in the cities of prevalence of bovine mastitis and its major causative 
agents in West Harerghe zone.

105.	 Quinn PJ, Carter ME, Markey B, Carter GR (2004) Clinical Veterinary 
Microbiology. Elsevier Ltd. pp. 684.

106.	 Redda T (2001) Small scale milk marketing and processing in Ethio-
pia. In proceedings of south report of work shop held on 3-5 March 
2003 in Nairobi Kenya. Natural resource Ltd. pp. 352-365.

107.	 Saba H (2015) Quality assessment of cattle milk in Adea berga and 
Ejere districts of West Shoa Zone, Ethiopia. MSc in Agriculture (Ani-
mal Production). Haramaya, Ethiopia.

108.	 Tsegay Lijalem Gebreegziabher Z (2015) Hygienic Milk Handling and 
Processing at Farmer Level in Wolaita Zone, Southern Ethiopia. Food 
Science and Quality Management, pp. 152-159.

109.	 Vikas Choudhary, Anton Van Englen, Sebadduka Sam, Pablo Valdivia 
(2011) Uganda bovine mammary gland to pathogenic bacteria re-
sponsible for mastitis. Journal of Cameron, Kenya and Uganda. inter-
national development research center. pp. 335.

110.	 Livestock Research Institute (ILRI), Addis Ababa, Ethiopia. London, 
UK, pp. 674-676.

http://dx.doi.org/10.19080/ARTOAJ.2018.18.556053
https://www.ncbi.nlm.nih.gov/pubmed/23131015
https://www.ncbi.nlm.nih.gov/pubmed/23131015
https://www.ncbi.nlm.nih.gov/pubmed/23131015
https://www.ncbi.nlm.nih.gov/pubmed/23131015
http://www.tzdpg.or.tz/fileadmin/_migrated/content_uploads/Microsoft_Word_-_Sunflower_RLDP_intervention_brief_for_DPG_121009_01.pdf
http://www.tzdpg.or.tz/fileadmin/_migrated/content_uploads/Microsoft_Word_-_Sunflower_RLDP_intervention_brief_for_DPG_121009_01.pdf
http://www.tzdpg.or.tz/fileadmin/_migrated/content_uploads/Microsoft_Word_-_Sunflower_RLDP_intervention_brief_for_DPG_121009_01.pdf
http://www.lrrd.org/lrrd25/10/ayza25183.htm
http://www.lrrd.org/lrrd25/10/ayza25183.htm
http://www.lrrd.org/lrrd25/10/ayza25183.htm
https://www.iiste.org/Journals/index.php/JBAH/article/view/23950
https://www.iiste.org/Journals/index.php/JBAH/article/view/23950
https://www.iiste.org/Journals/index.php/JBAH/article/view/23950
http://www.fao.org/docrep/012/i1522e/i1522e.pdf
http://www.fao.org/docrep/012/i1522e/i1522e.pdf
http://www.fao.org/docrep/012/i1522e/i1522e.pdf
http://www.gjasr.com/index.php/GJASR/article/view/38
http://www.gjasr.com/index.php/GJASR/article/view/38
http://www.gjasr.com/index.php/GJASR/article/view/38
https://www.ncbi.nlm.nih.gov/pubmed/15328219
https://www.ncbi.nlm.nih.gov/pubmed/15328219
https://www.ncbi.nlm.nih.gov/pubmed/15328219
https://core.ac.uk/download/pdf/55870558.pdf
https://core.ac.uk/download/pdf/55870558.pdf
https://core.ac.uk/download/pdf/55870558.pdf
https://core.ac.uk/download/pdf/55870558.pdf
https://www.banglajol.info/index.php/BJVM/article/view/11200
https://www.banglajol.info/index.php/BJVM/article/view/11200
https://www.banglajol.info/index.php/BJVM/article/view/11200
http://aas.bf.uni-lj.si/zootehnika/92-2008/PDF/92-2008-1-61-74.pdf
http://aas.bf.uni-lj.si/zootehnika/92-2008/PDF/92-2008-1-61-74.pdf
http://aas.bf.uni-lj.si/zootehnika/92-2008/PDF/92-2008-1-61-74.pdf
http://www.ifpri.org/publication/dairy-development-ethiopia
http://www.ifpri.org/publication/dairy-development-ethiopia
http://www.oalib.com/references/8121559
http://www.oalib.com/references/8121559
https://cgspace.cgiar.org/handle/10568/76187
https://cgspace.cgiar.org/handle/10568/76187
https://cgspace.cgiar.org/handle/10568/76187
https://www.iiste.org/Journals/index.php/FSQM/article/view/23869
https://www.iiste.org/Journals/index.php/FSQM/article/view/23869
https://www.iiste.org/Journals/index.php/FSQM/article/view/23869
https://www.ilri.org/keycontacts
https://www.ilri.org/keycontacts


How to cite this article: Amanuel Bekuma, Ulfina Galmessa. Review on Hygienic Milk Products Practice and Occurrence of Mastitis in Cow’s Milk. Agri 
Res& Tech: Open Access J. 2018; 18(2): 556053. DOI: 10.19080/ARTOAJ.2018.18.5560530097

Agricultural Research & Technology: Open Access Journal 

Your next submission with Juniper Publishers    
      will reach you the below assets

•	 Quality Editorial service
•	 Swift Peer Review
•	 Reprints availability
•	 E-prints Service
•	 Manuscript Podcast for convenient understanding
•	 Global attainment for your research
•	 Manuscript accessibility in different formats 

         ( Pdf, E-pub, Full Text, Audio) 
•	 Unceasing customer service

                    Track the below URL for one-step submission 
           https://juniperpublishers.com/online-submission.php

This work is licensed under Creative
Commons Attribution 4.0 License
DOI: 10.19080/ARTOAJ.2018.18.556053

http://dx.doi.org/10.19080/ARTOAJ.2018.18.556053
https://juniperpublishers.com/online-submission.php
http://dx.doi.org/10.19080/ARTOAJ.2018.18.556053

	Review on Hygienic Milk Products Practice and Occurrence of Mastitis in Cow’s Milk
	Abstract
	Keywords
	Introduction 
	Nutritional importance of milk
	Practices of Hygienic Milk Production

	Sources of Microbial Contamination of Milk
	Milking environment
	Cow (udder)
	Milker
	Milking equipment
	Water
	Control of milk spoilage

	Milking Practices
	Cooling of Milk
	Storage of Raw Milk
	Housing Conditions
	Mastitis
	Causes of Mastitis
	Diagnosis of Mastitis using California Mastitis Test (CMT)
	Consequences of Mastitis for Milk Production
	Risk factors influencing Prevalence of Mastitis
	Control of mastitis

	Conclusion and Recommendations
	References
	Table 1

