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Optimizing fractionation  
of milk proteins 
Separating milk proteins in pure fractions containing casein and whey protein respectively is a dream scenario. It enables 
production of commercial interesting products but is also a technically challenging task to fulfill. Based on our research, 
Tetra Pak can optimize membrane filtration performance targeted towards the individual customer desire – and provide 
dairies with line solutions that are very cost effective and with high purity of retentate and permeate.

Fractionation of skim milk is synonymous 
with microfiltration, and for this task both 
ceramic and polymeric membranes can be 
used. There is a significant price difference 
between the two types with ceramic mem-
branes being more expensive. Research 
shows that ceramic membranes are superior 
in respect of passing whey proteins through 
the membrane and retaining casein com-
pared to polymeric membranes. Therefore, 
both membranes have benefits and are use-
ful depending on which requirements are of 
primary importance. 

Common for both ceramic and polymeric 
membranes is that there is a pore size distribu-
tion rather than a defined cut-off value, which 
would be the optimal design for separating 
proteins. The pore size distribution may be of 
variable width, and therefore performance of 
the membranes is often interlinked with buil
ding of a secondary fouling layer. 

Membrane performance tests
Tetra Pak has completed a range of tests in-
vestigating membrane performance at dif-

ferent processing conditions and thereby 
different fouling layer compositions. Combi
ning performance of membranes from vari-
ous suppliers with a building of a secondary 
fouling layer is crucial as it will define the fi-
nal performance.

Trials have shown that good performance 
of a polymeric membrane filtration system 
can be obtained by different processing con-
ditions depending on the membrane used. 
A relatively open membrane could be used 
together with a dense fouling layer created 
from low baseline and low crossflow pressure 
resulting in high flux, low retention of whey 
proteins, and high retention of casein. 

Another membrane with a smaller and 
more narrow pore size distribution could be 
combined with low baseline and high cross-
flow pressure. This reduces the secondary 
fouling layer, and the fractionation process 
relies on the membrane properties them-
selves rather than the fouling layer.  

Another well-documented aspect is on 
temperature during filtration. β-casein will 
partly solubilize from the casein micelle 

when stored cold and follow whey proteins 
through the membrane. Polymeric mem-
branes are often operated at cold conditions 
enabling a long production time, but unfor-
tunately also allowing a high transmission of 
β-casein. This could be overcome by increas-
ing temperature and thus minimizing the 
performance difference between polymeric 
and ceramic filtration systems.

Pretreatment of milk often neglected
Milk is assumed to be fresh and undisturbed 
when arriving to the dairy. But it can have 
been traded between dairies resulting in 
multiple pasteurization processes. This will 
result in partly damaged whey proteins that 
are difficult or impossible to pass through the 
membrane, initiating a range of undesired ef-
fects such as decreased whey protein yield, 
buildup of protein in retentate, and/or de-
creased flux all resulting in decreased system 
capacity.

Another pretreatment is ultrafiltration/re-
verse osmosis concentration of milk for trans-
portation purposes or for optimizing design 
of the production line. Tetra Pak has found 
that the possible degree and type of precon-
centration will affect the subsequent micro-
filtration performance in respect of flux and 
retentions. Therefore, there is an often-un-
foreseen possibility to optimize a full line de-
sign. Focus is often targeted at the individual 
process – in this case microfiltration, but our 
work has proved that focus should rather be 
targeted at fully optimized line solutions to 
meet requirements needed at each dairy. 
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THE NATURAL WAY TO 
OPTIMIZE THE VALUE 
OF DAIRY PRODUCTS

LET INDULGENCE MEET HEALTH

Consumers around the world are increasingly aware of concentrated yoghurt as a 
tasty source of protein – and look for recipes with yoghurt as an ingredient. 

Concentrated yoghurt needs to be treated with care to ensure maximum yield as 
well as delicious taste and mouthfeel. 

Tetra Pak has vast experience in fermentation technology, which is built into our 
processing solutions. Key step of the concentrated yoghurt line is the membrane 
filtration technology. 

Want to know more? +45 8720 0840, tetrapak.com/membrane-filtration/

MEMBRANE FILTRATION: 
THE NATURAL WAY TO  
CREATE CUSTOMIZED  
DELICACIES
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