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UNIT 4
CLEAN MILK PRODUCTION
Milking:
Milking is the process of removing of milk from mammary glands. It is an art, requires skill and
experience. The process of milking should be conducted quietly, quickly, gently, cleanly and
completely without any pain, irritation and disturbance to the animal.
Characteristic of good milking
a. Milking at regular interval
b. Milking fast within stipulated period (8-10 min).
c. Milking completely.
d. Use of sanitary measures.
Advantages of good milking
a. High milk produces.
b. Quality milk production.
c. Less occurrence of mastitis.
d. More profit per cow due to high milk produce.
Method of milking
1. Hand milking- milking technique by use of hand
i. Full hand milking, also known as fisting:
ii. Stripping
iii. Knuckling.
2. Machine milking- milking by machine
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I. Full hand milking
Full hand milking simulates natural sucking of a calf. Cows with large teats and buffaloes are
milked full hand method. It is done by:
 Grasping the teats with whole hand and constantly pressing it equally on all sides against
the palm with the fingers.
 Maintaining a quick succession of alternate compression and relaxation in which the
alternate streams of milk from two teats sound like a continuous stream.
 Full hand milking removes milk quicker than stripping because of no loss of time in
changing the position of the hand.
II. Stripping: Generally stripping method is adopted in small cows with smaller teats.
 Stripping is accomplished by firmly seizing the teats at its base between front of the thumb
and forefinger.
 Drawing them down the entire length of the teat while pressing simultaneously to cause
the milk to flow in a steam.
 Repetition of this action by quickly taking the hand to the base of the teat again.
 Use of both the hand in holding different teats and working alternatively.
 Milking of the two nearest first followed by the two farthest teats.
III. Knuckling: in this method, teats are holding diagonally and milking in full hand method of
milking.
Types of milkers: There are two types of milkers
a) Wet hand milkers: milkers use oil, water milk or ghee to moisten and soften the teats. They
usually draw and stretch the teat. As such, calf is a wet milker since it has no choice of
system.
b) Dry hand milkers: milkers draw the milk with dry hand without use of any moistening
material. Desirability of cleanliness demands milking with dry hands.
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2. Machine milking:
Approximately 55 % of total labour time in dairy herd operation involved in milking, machine
milking reduced it to an appreciable degree. Nearly 160 cows are milked per hour with machine
milking per hour with 10 to 12 cows are milked per with hand milking.
Types of milking machine:
1. The bucket type: overhead fixed vacuum line installed.
2. Pipeline milking: it involves pipeline into which milk is delivered direct from the teat cups
without intervening buckets.
3. Fixed milking or movable milking machine or plant: use for freely leave cows or cows pasture.
4. Rotary system: in which cows or circulate on a revolving platform past an operator in standing
position. The milk machine performs two basic functions:
1. It opens the streak canal through the use of a partial vacuum and allows the milk to flow out of
the teat cistern through a line to a receiving container.
2. It massages the teat, which prevents congestion of blood and lymph in the teat.
Effect of milking method on milk production:
 Irregularity on milking hours disturbs the animal's yield.
 It exerts harmful influence on the work of the cow during entire period of lactation,
 It finally results in closing the milking period than it would have been closed.
 The difference of even one hour in milking virtually makes a difference of as much as 10%
in milk yield.
 Repeated irregularity of this kind of unequal milking interval tends to diminish the flow of
milk permanently.
 Failure to milk in time leads to unduly distension of udder with milk, leads to inflammation
of udder, loss of one or two quarter and proves fatal in few cases.
 Careless milking technique can result in udder damage, decreased production and
decreased profitability.
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 Loss of 5 to percent in milk production may occur due to non-adherence to principle of
stopping milk lactating pregnant cows 30 days before calving.
 Regular use of hormone to induce let down and milk cow in the event of death of her calf
adversely effects the milk production during next lactation.
Milking order/interval: It is time duration between two milking
 As nearly as possible milking cows at 12 hours intervals is desirable.
 Milking interval should be evenly spaced particularly with cows at the height of their
lactation, which should be 12 hourly instead of 14 and 10-hour interval.
 Three times milking should be only for every high milking cow which is necessitated to
reduce milk load in the udder and lessen tendency to become pendulous.
 If equal interval of milking is not possible for twice daily milking, continue 3 times milking
until yield is down to about one-half of the recorded peak.
 The change from thrice to twice daily milking can be made without any drastic reduction
in yield when a cow's daily yield has fallen to two-third of a peak yield.
 With a normal period of 10 to 14 hour interval, the butter fat level is higher at morning
milking than at the evening milking which may be up to 1 percent.
Prerequisites of clean milk production
Clean milk is free from any harmful bacteria and/or foreign matter, such as dust, cow dung, hair,
flies, etc. From the nutritional and health point of view there is needed to adopt clean milk
production principles to reduce chances of contamination of milk.
Features of clean milk
 Free from debris and sediments
 Free from off-flavors
 Low in bacterial numbers
 Free of antibiotics and chemical residues
 Should have normal composition and acidity
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Before, during, and after milking, there is numbers of things are required to produce clean milk,
these include clean environment and premises, clean containers, clean and healthy animals, clean
milking habits, and finally, clean and healthy milkers
Clean environment and premises
 The cow shed should be well-lit (light) and ventilated. The floor should be made of smooth
concrete or brick and should have a good drainage. Smooth ceilings and walls help keep
the shed clean.
 Clean and disinfect the floor and the drains with water, using 2 % phenyl after milking.
Periodically, whitewash the ceilings and walls. Keep them free from cobwebs, dust, and
dirt.
 Avoid feeding the animal fodder, straw, etc., immediately before milking as these can raise
dust. Concentrates prepared beforehand can be given.
Clean vessels
 Use only clean utensils for collecting milk. Dirty utensils are the main source of harmful
bacteria in milk.
 Clean all milk utensils promptly after use. Do not keep them unattended for long.
 Clean the utensils with warm water using an alkali washing powder (such as sodium
hypochlorite) and a stiff brush. When ash is used, rinse the utensils thoroughly.
 Avoid using clay to clean utensils.
 Dry utensils thoroughly after washing are placing them upside down, preferably in direct
sun for three hours.
 Use clean water for washing milk utensils.
Milk containers
 Use a narrow-mouthed pail for milking. An open-top pail allows easy access to dirt, cow
dung, etc., in the milk.
 Use a seamless pail, if possible, or the seams of the pail should be smooth and easily
washable.
 Use a narrow-mouthed
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Clean animals
 Before milking, wipe the animal's udder, flanks, and tail with a clean, damp cloth.
 Clean the udder and teats with lukewarm water. Add potassium permanganate to the water
(one pinch in a bucket of water).
 Wipe the udder and the teats dry with a clean rough cloth after washing.
 Preferably, keep the tail of the animal tied to its hind legs during milking, to keep it from
flicking dirt into the milk.
 Tie the animal's tail to its hind legs while milking.
 Wipe the udder with a clean cloth before milking.
Healthy animals
 Ensure that the milch animal is healthy and free from diseases communicable to people.
Tuberculosis and other diseases can spread through milk.
 Examine the animal's udder every day for cracks. Treat these with an antiseptic ointment.
Swelling of the udder, or pus or blood in the milk is signs of mastitis. If you see these signs,
call a veterinarian.
Clean milking
 Wash your hands and arms with soap thoroughly before milking.
 Trim your fingernails short.
 Cover your head to prevent your hair from falling in the milk.
 Wear clean clothes.
 Your hands should be dry when you milk the animal. The udder and teats should also be
dry, as moisture on teats can lead to cracks. Wipe the teats dry after every milking.
 Milk the animal using the full-hand method. The thumb should not be pressed inward; the
thumb knuckle should not press against the teat.
 Use the full-hand method.
Healthy milkers
The person milking the animal should be healthy. Diseases, such as cholera, typhoid, and scarlet
fever can be carried from infected persons into the milk.
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Clean milk storage
 Aluminum or stainless steel cans with tight lids are good for storing and transporting milk.
When tin or chrome-plated iron cans are used, see that there are no rust spots.
 Cover the milk with a cloth to keep out dust and flies.
 Don't keep the milk in direct sunlight as the taste of the milk changes and some vitamins
are destroyed.
 To keep milk cool, place milk cans in a tub containing cold water.
 Don't mix fresh milk with old milk.
 Empty milk vessels should be washed and cleaned immediately.
Sources and remedies of contamination in market 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:
 Fecal contamination from soiled animals, especially teats, udders and tails.
 Bacterial contamination from poor milking practices, soiled hands, soiled equipment and
failure to clean and disinfect teats prior to milking.
 Contamination due to failure to detect abnormal milk (mastitis pathogens, blood and clots).
 Physical contamination, especially from surroundings components in milking machines
and bulk tanks, dust, bedding materials, dung, insects and animal hair.
 Bacterial contamination from inadequate cleaning and disinfection of milking equipment
and bulk milk tanks.
 Chemical contamination from veterinary product (drugs) residues, cleaning chemicals and
use of nonfood-grade equipment.
Remedies of contamination in market milk
Milk is an excellent nutrient for the microbial growth. It is mainly the udder interior, teats
surrounding environment and manual milking process, make the source of contamination. In raw
milk, Gram-negative microorganisms are mostly found. Heat treatment is based on thermal
destruction of microorganisms is one remedies for contaminated milk to protect against milk-
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borne diseases in human beings. Heat treatment and particularly pasteurization is most suitable
remedies of contamination in market milk.
The common methods for remedies of microorganism contamination in market milk are:
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