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Global

Market growth
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A wide range of products with different composition

Concentrated dairy products
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Protein content

Yoghurt

Labneh

Quark

Skyr

Fromage blanc
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Country protein fat carbohydrate Flavoured

% % %

Agno Greece 6 10 4,5 no

Andersson Ericson USA 8 1,8 13,5 yes

Antos Denmark 4,5 1,7 13 yes

Asda UK 7 10 4 no

Chobani USA 10 0 4 no

Chobani USA 7,5 1,5 12 yes

Danone Ireland 3,2 8,1 14,6 yes

Danone plain France 3,8 10 3,6 no

Danone vanilla Canada 7,4 1,7 12 yes

Delta complete Greece 5,9 1,6 17,1 yes

Fage Total Hong Kong 8,3 0 12,3 yes

Fage Total USA 7,3 0 12 yes

Fage Total USA 10 0 4 no

Fage Total USA 6,7 1,6 12 yes

Fage Total USA 5,4 8 10,5 yes

Fage Total Italy 5,8 10,9 19 yes

Fage Total UK 8,3 0 20 yes

Yo Crunch USA 6 0,5 19 yes

Kionas Italy 10 3,5 6 no

Kolios Portugal 6 10 4,5 no

Liberté Canada 8,5 0 12 yes

Liberté plain Canada 11,5 0,3 3,5 no

Nestlé Spain 4,4 10,3 18,8 yes

Tyras Olympus USA 8,8 2 5,9 no

Open Nature USA 8,2 0 14 yes

President´s Choice Canada 10 0 13 yes

Sonatural Portugal 4 10 5,3 no

Stonefield USA 5 1 14 yes

Stonefield USA 8,7 0 12 yes

Concentrated (Greek) yoghurt
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Concentration of fermented product

The traditional handicraft behind

►Greek yoghurt

►Skyr

►Labneh

►Quark

►Fromage blanc

►…

FLM / 2018-06-15
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Concentration of fermented milk

Available technologies

bringing concentration 

of yoghurt to a new 

level of performance

FLM / 2018-06-15
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► Flexible process  

► Low loss of protein compared to 

separator technology

► Higher yield - whey proteins are 

retained in the product

► Quark app. 12-15% higher yield 

compared to separator

Advantages vs Separator
Higher yield

FLM / 2018-06-15
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For concentration of yoghurt

Ultrafiltration

Acid permeate

Acid permeate
(Water, lactose, minerals and 

traces of protein)

Retentate
Concentrated fermented milk
(e.g Greek yoghurt)

Feed
Fermented standardised milk

FLM / 2018-06-15
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Yield considerations
Kg of product from 10 kg milk
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Protein content of product

Product yield

Filration technology

Separator - with
thermization

Separator - traditional
method
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Yield consideration

Protein in milk: 3.40 %

► Protein in whey from separator: 0.70 %

► Protein in permeate from UF: 0.25 %

Fat in milk: 3.00 %

► Fat in whey from separator: 0.20 %

► Fat in permeate from UF: ND

FLM / 2018-06-15
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Nutricial advantages by Ultra Filtration

Nutricial value

Egg 100

Casein 77

Whey 104

FLM / 2018-06-15



/ 13Internal

Advantages of UF

►Retention of whey proteins
− Higher yield

− More nutricious

− Smooth appearance

− No loss of protein or fat in whey

►Flexible
− Different compositions on same plant

− Retention of fat

− No postmixing of yoghurt or fat

− Easy to extend plant capacity

FLM / 2018-06-15
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Ultra Filtration – different options 

Ceramic Spiral Plate & frame

FLM / 2018-06-15
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Membrane filtration

Ceramic Spiral wound

+ Robust

+ Temperature tolerance 

+ Very pH resistant 

+ Good viscosity

+ Good flexibility

+ Long lifetime of membranes

- Higher investment cost

- High hold-up volume

- High electrical operation costs

+ Lower investment cost

- Sensitive for too high DM

- Less temperature tolerance

- Less pH resistant 

- High hold-up volume

- Medium electrical operation costs

- Low flexibility

- Low viscosity

Plate & Frame

+ low/medium investment cost

+ Small hold-up volume

+ Low electrical operation costs

+ High flexibility

+ Good viscosity

- Sensitive for too high DM

- Less temperature tolerance

- Less pH resistant 

FLM / 2018-06-15
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Fermented milk and cream, viscosity 

Relative
viscosity

Solids index
(%SNF + (%FAT / 3.7))
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Cream cheese 45% TS 

70% fat

For high viscosity products, 

due to need of high 

pressure, the P&F system 

is required in order to get 

an acceptable flux.

FLM / 2018-06-15
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Plate & Frame UF module type M37

Modules/loops can be placed on 
top of each other in order to save 
space.

Positive pumps are required due to 
the high viscosity in the last loops.

FLM / 2018-06-15
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Combined UF P&F and SW plant 

FLM / 2018-06-15
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Spiral wound UF membranes

FLM / 2018-06-15
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Ceramic membranes

FLM / 2018-06-15
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Production of concentrated yoghurt

► Milk treatment
− Standardization

− Deaeration

− Heat treatment (95°C, 5 min)

► Fermentation
− Culture

− Fermentation

► Concentration
− Heat treatment

− Filtration

► Cooling

► Filling

Basic 

yoghurt technology

Concentrated 

yoghurt technology

FLM / 2018-06-15
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Process 
Ultra filtration of acidified milk

Standardized milk

Heating to 95°C

5 minutes

Fermentation to

pH 4.6

Thermisation

55°C/30 sec

Ultrafiltration

38-50°C

Culture

Acid 

permeate

FLM / 2018-06-15
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Calcium content in permeate at various CF and 
pH values
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Calcium content in retentate at CF 3 and various 
pH values

pH CF3

UF at pH 6.6 approx. 2,800 mg/litre

UF at pH 5.9 approx. 2,100 mg/litre

UF at pH 4.6 approx. 1,400 mg/litre

A high calcium content can give a bitter taste in the fermented product

FLM / 2018-06-15
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► Reduction of the number of bacteria

► Optimization of UF capacity and running time

► Heating of the agitated coagulum to 55-58°C for 30-90 sec

► Delta T heating medium vs. agitated product must be < 2°C 

Principles of heat treatment
Preparation for filtration

FLM / 2018-06-15
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► Influence the design of fermentation tanks

►Low post-acidification culture

►Low fouling culture

Fermentation
Choise of culture

FLM / 2018-06-15
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Concentrated yoghurt
Membrane filtration

Standardized milk

Incubation Thermization

Retentate

Cooling

Cold storeFilling
Buffer

Pre-treatment

Filtration

FLM / 2018-06-15
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► Market leader in dairy membrane filtration technology

► Extensive experience of yoghurt technology and membrane filtration for dairy 

products

► Nearly 130 employees with more than 25 years of individual experience with 

membrane filtration and dairy processes

► Pilot plants, tests, and development

Tetra Pak Filtration Solutions

Expertise in filtration technology

FLM / 2018-06-15
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Reference map

World wide references on fermented concentrated products
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