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Outline

ÅIntroduction

ÅComplexity of milk and its quality for the 
industry

ÅCurd firmness and milk clotting time for 
cheese production

ÅMilk quality for monitoring health

ÅOn-line milk separation
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production unitThe basic 

in the dairy is the individual 

cow 

The Challenge of monitoring a 

modern Dairy farm 

A modern farm comprises a 

large amount of heterogeneous 

production unitsbasic 

Physiological and interface 

changes (lactation curve, 

health problems, feed etc.) 

dictate that these basic 

production units by

themselves are not 

homogeneous between 

sessions and between days   



Å Herds of all sizes comprised of individual animals.

Å Each one of these animals contribute to the performance 
of the entire herd .

Precision  dairy farming: Managing 

Individual Cows in Large Herds 

The key to success in whichever herd size is 
taking good care of each individual animal.

Automated Data Collection and Analysis 

New 24 years old Concept :

Management by exceptions .

zoom - in on exceptions and treat individually

to improve total performance 

Management system



Dairy farmers focus on optimizing the 
product flowing into the bulk milk tank

Meanwhile, on the other side of the milk tank 
extensive research is going on

Åéòmilk constituent levels have taken on 

new importance in herd management. 

ÅIn addition to being indicators for cow 

health and nutrition, constituent levels 

now directly impact farm income.ò 

(Heinrichs et al., Penn. State Univ.)



The Market Needs

o Milk value - The value of the milk depends
on quality and composition

o Milk value for Cheese Manufacturing - USA

Borg, 1971. Journal of  Dairy Science,  54:1134-1136
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1 2 3

Curd firmness

(volts)

Clotting time

(sec)

Clotting time (seconds) - RCT

Curd firmness (volts) 90 min after coagulating

enzyme addition (Cy, Cf)

Optigraph: the gold standard for evaluating milk 
quality for the cheese industry ςefficiency of process
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The Market Needs

o Milk value - The payment for the milk 

is formulated by composition

Percent Yield = {[ 0 .93 * F + ( C- 0 .1 )]* 1 .09 }/( 1 - W )}

o F = % fat in milk 

o C = % casein (protein) in milk 

o W = % moisture in the cheese/100

Van Slyke Price formula for Cheddar cheese

y = 0.1562x - 0.2678
RĮ = 0.9248
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VanSlyke Yield % vs. CY(90)

y = 0.264x + 6.8325

R
2
 = 0.3399
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Van Slyke Price formula for Cheddar 

cheese applied for individual cowôs milk 

un-unified basic production units

?Un-unified Product



Water: 76-80

Fat: 30-40              emulsified in water 

Caseins: 30-40 colloids

Whey proteins: 6-7        globular proteins

Enzymes                    ~70 different Enzymes

Minerals: 7-8 soluble and bound 

to protein 

The composition of milk (mg/L)



Caseins ratio:

Ŭs1-CN:Ŭs2-CN:ɓ-CN:ə-CN ï3:0.8:3:1

Milk Proteins

Ŭs1-Casein

Ŭs2-Casein

ɓ-Casein

ə-Casein

Whey Proteins

Ŭ-lactalbumin

ɓ-lactoglobulin

Blood Serum Albumin

Immunoglobulins

Proteose peptone



Properties and ñpackingò of Milk Proteins

- Resistant to thermal treatment, including boiling and

sterilization 

- Unstable at 4.6 pH (isoelectric point)

- Extremely flexible structures 

- No data available on crystal form of caseins - do not form

crystals 

- Do not have well defined three-dimensional structure

- Best evidence for secondary and tertiary structure is 

obtained from x-ray diffraction



Three-dimensional model for ə-casein 

ɓ-Casein structure


