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Part 1:
Brown Swiss Cow's milk
for cheesemaking



Introduction

The component (fat, protein, lactose) percentage of the milk is the most important factor. Casein plays a
very important role in cheese production. Pure casein is a complex that consists of four individual
proteins. One of them is k-Casein, which exists in different genetic variants (A, B, C, and E). A high
proportion of k-Casein B is advantageous for milk coagulation and, therefore, for cheese yield. The
proportions of the genetic variants can now be determined not only in milk from individual cows but also
in mixed milk. As a result, milk producers, especially those with brown cattle, are demanding that cheese
makers additionally reward high proportions of k-Casein B in the payment for milk content. This
document addresses the milk price according to the milk components for the cheese factories.



Factors affecting yield

The yield of both cheese and butter is significantly influenced by the water content in the product.
However, this is not primarily determined by the milk components, but rather by the production
parameters. To reflect the true value of the milk components, the yield must be considered relative to the
dry matter of the product.

When processing milk into cheese with standardized fat content, both cheese and butter yields must be
taken into account, as they are directly related.For the cheesemaker, fat and protein are primarily
important for yield, with only casein being relevant in cheese production. On average, casein constitutes
about 77 % of the raw protein (depending on genetics/breed, feeding, cell count, and month of lactation
or season).

The average casein content in mixed milk is about 25 g per kg of milk or 2,5 kg per 100 kg of milk.
However, the variation is considerable: in June, casein levels in vat milk range between 22 and 26 g/kg,
and in November, between 24 and 28 g/kg.



Influence of the milk components to cheese transfer

The proportion of the solids (fat, protein, lactose) present in the milk that transfers into the cheese
depends on various factors such as coagulation, curd treatment, curd grain size, and so on. According to
J. Kammerlehner [1], the following average values (transfer rates) apply:
- Fat ~ 90 %
- Raw protein ~ 75 %
- Ash ~ 35 %



Influence of the milk components to cheese transfer

Technical equipment (e.g., type of cutting device)

Timing of the cutting

Influence of Coagulation

The rennability (coagulation ability) of the milk is determined by the pH (which depends on cell count,
month of lactation, milk cooling, and milk storage), as well as by the casein content and the genetic
variants of caseins. However, the coagulation process—and thus the gel texture—is also influenced by
factors such as water addition, rennet temperature, rennet time, and the "resting" of the milk.

Influence of Curd Preparation and Processing

The following factors influence the transfer of milk components into the cheese, particularly those of the
milk fat:



Influence of the milk components to cheese transfer

Speed of curd production (stirring speed = mechanical stress on the curd grains)

Curd grain size
Losses

The fat present in the whey and cheese waste, as well as curd grain losses, lead to reduced yield.
Although the fat is recovered as whey cream, it is more advantageous due to the price difference between
milk cream and whey cream to extract as much milk fat as possible from the milk rather than recovering
it from the whey.



Evaluation of milk components for cheese milk

Calculation Basics - Yield and Cheese Composition

We now want to investigate the additional value per kg of milk resulting from a 1 g/kg higher protein or
fat content in the milk. Fundamentally, this additional value (not to be confused with the absolute value or
milk price) depends on the price of the produced cheese, the cream price, and the yield, and therefore
varies for each cheese type. For traditionally produced cheeses, we can approximately estimate the yield
based on the protein content, which is 99 % casein and casein degradation products (Figure 1).



Composition of Emmental Cheese g/kg (ready for consumption)

Water

370

Fat

310

Casein

285 Mineral salts

34
Acids

4



Evaluation of milk components for cheese milk

Example of a yield calculation for Emmental cheese:

Cheese composition: - Fat in dry matter (FiT): 49 %
                                       - Water content: 370 g/kg
                                       - Protein content: 285 g/kg
                                       - Protein content of the milk: 32 g/kg
                                       - Protein transfer rate (milk --> cheese): 74 %

Yield per 100 kg of milk:

- Protein in the milk:
kg Protein in the milk = 100 kg × 32 g/kg = 3,2 kg Protein

- Protein (Casein) in the cheese:
kg Protein (Casein) in the cheese = 3,2 kg × 74 % / 100 % = 2,4 kg

- Estimated cheese yield:
Estimated cheese yield = 2,4 kg × 100 % / 28,5 % = 8,31 kg

This means that for every 1 g of milk protein, approximately 2,6 g of Emmental cheese is produced (8,31 / 3,2 = 2,6 g of cheese), provided that the
water content and fat in dry matter (FiT) remain unchanged.



Evaluation of milk components for cheese milk

Fat

Unless the cheese is made from whole milk, such as Walliser Raclette AOC, which is produced without
skimming the milk, a higher fat content results in a higher cream yield. In this case, the added value of a
higher milk fat content can be directly derived from the higher price for delivered cream. With a cream
price of 9,32 CHF per kg of fat, the calculation is as follows:

Additional value for a fat content difference of +1 g/kg milk =
1 g × 9,32 CHF/1000 g = 0,0093 CHF or 0,93 Rp/kg

Protein and Casein

The calculation of the value of a higher protein content in cheese milk is more complicated, as the added
value depends on the cheese price, the cream price, and the specified water content of the cheese or
cheese yield. For this reason, each cheese dairy must perform this calculation for its own operation.



Evaluation of milk components for cheese milk

Example Emmental: - Fat in dry matter (FiT): 49 %
                                    - Water content: 37 %
                                    - Cheese price: 7,2 CHF/kg
                                    - Cream price (CHF per kg of fat): 9,32 CHF/kg

For each additional gram of protein per kg of milk, the calculation above results in an increased yield of
2,6 kg of cheese per 1000 kg of milk (assuming constant water content and fat in dry matter). With a
higher protein content, the milk fat content must also be increased by 0,08 % fat per 0,1 % protein, which
results in correspondingly less cream being produced. The calculation is as follows:



Evaluation of milk components for cheese milk

The value of casein can now be derived based on the casein number (CnZ), which averages 77 %:
Added value of + 0,1 g casein/kg = Added value of protein × 100 % / CnZ = 1,47 cents/kg of milk

per 1000 kg of milk

Additional profit from cheese 2.6 kg x CHF 7.2/kg 186 CHF / 1000 kg of milk

Reduced revenue from milk cream 100 x 0.8 % x CHF 9.32/kg 73 CHF / 1000 kg of milk

Net additional profit 113 CHF / 1000 kg of milk

113 cents/kg of milk



IR-Spectroscopic content determination

Testing Characteristics

Milk testing laboratories today routinely perform content analyses of milk using infrared spectroscopy. This is a
highly efficient analytical technique. According to the manufacturer (FOSS Analytical), the latest MilkoScan
devices can measure the following parameters with high accuracy:

Fat

Total protein

Casein

Lactose

Fat-free dry matter



IR-Spectroscopic content determination

Urea

Free fatty acids

Freezing point

Citric acid

pH value

Degree of homogenization (fat globule size distribution)

Polyunsaturated fatty acids

Saturated and unsaturated fatty acids



IR-Spectroscopic content determination

Each parameter must be calibrated using reference materials (reference milk, etc.).
Typically, the devices are calibrated for fat, protein, and lactose (freezing point and
fat-free dry matter can also be calculated with this basic calibration). Determining
casein requires additional calibration of the devices. However, this does not incur
extra costs. This means that casein determination can be performed cost-effectively
with increased demand. The sample throughput of the latest generation of devices
ranges from 200 to 600 samples per hour (depending on the device configuration).

This gives the cheesemaker the opportunity to better align the payment for milk with
its actual value for cheese production.





Distribution of the proteins in cow milk

% Relatine values

Proteins 3.2 100.0

Casein a 1.0 40.0

NPN 0.16 5.0

Casein b 0.75 30.0
Casein k 0.38 15.0

b-1 alboumines

b-2 anosogloboulines 0.07 12.0
b-3 peptones 0.06 10.0

albumin ορού 0.02 5.0
a-lactoglobulin 0.12 22.0

Total Proteins
Average values

b-lactoglobulin 0.27 50.0

Casein c & other in small quantities 0.37 15.0

1. Casein 2.5 78.0

2. Whey proteins 0.54 100.0



Cheese yield obtained from poorly coagulating
and well-coagulating milk samples

gr of cheese/100gr of milk gr of dry cheese solids/100gr of milk

Poorly coagulating milk (n=38) 7.69+-0.19 3.03+-0.07

Well-coagulating milk (n=81) 8.14+-0.13 3.17+-0.05



Composition of Nitrogen and Protein Fractions in Milk.

Crude protein
Pure protein

Urea 5%

Casein
83%

Whey
proteins

12%



Part 2:
Sheep's milk for cheesemaking



Sheep milk urea & crude protein 

The relationship between sheep milk Urea and the Crude Protein of the ration (Cannas 1998)

*CP = Crude Protein 

Urea
(mg/dl)

CP (%DM)

Urea
(mg/dl)

CP (%DM)

15.4

12.0

35.2

16.5

17.6

12.5

37.4

17.0

19.8

13.0

39.6

17.5

22.0

13.5

41.8

18.0

24.2

14.0

44.0

18.5

26.4

14.5

46.2

19.0

28.6

15.0

48.4

19.5

30.8

15.5

50.6

20.0

33.0

16.0

52.8

20.5



  Data & Trial Method  

Country: Bulgaria, 2011  

Population: 40 ewes, Synthetic
population Bulgarian milk (SPBM), IAS
– Kostinbrod, Bulgaria.  

Duration: 180 days  

Trial Groups: 2 x 20 ewes  

Feeding System: In groups, with
contstant access to water  

Milk Yield Inspection: bi-monthly for
120 days  



  Trial Data & Soypass® Performance  

Group A (Soya extr. 44%) Group B (SoyPass & Sunflower)



  Trial Data & Soypass® Performance  

*the SoyPass group has significantly lower urea leves

Group A (Soya extr. 44%) Group B (SoyPass & Sunflower)

Crude protein (%) 18.7 16.7

Urea (mg/dl) 44.0 - 46.2 35.2 - 37.4



Composition of sheep milk

Breed /Average Fat (%)
Total

Protein
(%)

Casein
(%)

Whey
Protein

(%)

Lacaune 7.0 6.0 4.0 1.0

Friesian 7.0 6.0 4.0 1.0

Lactose (%)

5.0

4.0

Dry matter
(%)

20.0

19.0

Ash (%)

1.0

1.0

Assaf 6.0 5.0 4.0 1.0 5.0 19.0 1.0

Karagouniki 9.0 7.0 5.0 2.0 5.0 20.0 1.0

Chios 8.0 6.0 5.0 2.0 5.0 20.0 1.0

Frisarta 6.0 6.0 5.0 1.0 5.0 18.0 1.0



Composition of Feta Cheese g/kg (ready for consumption)

Water

560

Fat

235

Casein

124

Mineral salts

45
Acids

11




