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DESCRIPTION

TECHNICAL FIELD

[0001] The present invention relates to a method in protein fractionation of skim milk by
means of microfiltration, where the skim milk is microfiltered in one or more stages.

BACKGROUND ART

[0002] Protein fractionation of skim milk is a process in the food industry which is intended to
divide up the skim milk into casein and whey. When the skim milk is caused to pass through a
microfilter of a pore size which permits protein fractionation, the casein is held back and forms
retentate while the whey with the whey proteins passes through the filter and thus constitutes a
permeate.

[0003] The casein from the process is often employed in cheese making where it is added to
the cheese milk in order standardise or strengthen it. As a result of this process, the whey, with
the valuable whey proteins, is completely pure and it constitutes the raw material for the
production of protein concentrate.

[0004] The milk which enters into the dairy, the raw milk, is almost without exception
separated into a cream phase and a skim milk phase. Depending on which end product the
milk is to be employed for, both of these phases are treated differently in a dairy. The skim milk
which is to be further refined by protein fractionation is pasteurized whereafter it is cooled
down to approx. 4°C and is stored in a tank, or alternatively the skim milk may undergo protein
fractionation immediately after the separation.

[0005] Before the skim milk has been microfiltered for protein fractionation, it has been
common practice that the milk is heated in some form of heat exchanger to between 50 and
52°C and the milk is then kept in a holding cell for 10 to 30 minutes. This pre-treatment is
necessary so as to reduce the risk of so-called fouling in the microfilter, i.e. that the filter
becomes blocked and production time is lost. Among other things, fouling occurs because
there is a precipitation of calcium phosphate. However, it has proved that this lengthy stay time
at this temperature range has entailed an undesirable growth of harmful microorganisms.

[0006] A process for treating skin milk or whey by microfiltration to reduce bacteria and fat
therein and/or recover proteins therefrom, is disclosed in US 6 051 268.

OBJECTS OF THE INVENTION
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[0007] One object of the present invention is to realise a method in protein fractionation of
skim milk which does not entail a risk of microbiological growth during the pre-treatment of the
skim milk.

[0008] A further object of the present invention is that the method does not contribute to a
precipitation of calcium phosphate during the microfiltration.

SOLUTION

[0009] These and other objects have been attained according to the present invention in that
the method of the type described by way of introduction has been given the characterising
features according to claim 1.

[0010] Preferred embodiments of the present invention have further been given the
characterising features as set forth in the appended Claims.

BRIEF DESCRIPTION OF THE ACCOMPANYING DRAWINGS

[0011] One preferred embodiment of the present invention will now be described in greater
detail hereinbelow, with reference to the accompanying Drawings. In the accompanying
Drawings:

Fig. 1 is a flow diagram for protein fractionation for which the method according to the present
invention may be employed;

Fig. 2 shows the transmembrane pressure over a period of time for a number of filters in
conventional protein fractionation; and

Fig. 3 shows the transmembrane pressure over a period of time for a number of filters in
protein fractionation according to the present invention.

DESCRIPTION OF PREFERRED EMBODIMENT

[0012] The present invention relates to a method in protein fractionation of skim milk by
means of microfiltration. Skim milk constitutes the raw material for the process and this is the
result of the standardisation which almost all milk entering into a dairy undergoes. The raw milk
which enters into the dairy is separated into a cream phase and a skim milk phase. The skim
milk from the separation is most generally pasteurized and thereafter cooled down to approx.
4°C and is stored in a tank before the protein fractionation. Alternatively, the skim milk as raw
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material may come directly from the separation. A further alternative is that the skim milk, after
separation and pasteurization, directly undergoes protein fractionation.

[0013] When the protein fractionation is to be carried out the skim milk is led to heating
equipment 1. The heating equipment 1 may consist of some form of heat exchanger, such as a
plate heat exchanger or a tube heat exchanger. In the heating equipment 1, the skim milk is
heated to between 55 and 65°C, or preferably to a temperature of between 60 and 65°C.

[0014] The skim milk which has attained the desired temperature passes further to a holding
cell 2. Normally, the holding cell 2 consists of a pipe conduit of a predetermined length. The
pipe conduit may be straight or alternatively formed into a spiral loop. Alternatively, the holding
cell 2 may consist of a tank. In the holding cell 2, the skim milk is kept at the desired
temperature for a period of time of between 2 and 15 minutes, or preferably between 5 and 10
minutes. It generally applies that the higher the temperature, the shorter will be the time
interval required. Trials which have shown good results have been carried out at a temperature
of 62°C for a period of approx. 8 minutes. The stay temperature and stay time according to the
present invention, i.e. a higher temperature for a shorter time, is not as favourable for
undesirable bacterial growth as prior art methods.

[0015] After the holding cell 2, the skim milk may pass through a deaerator 3 in order further
to improve the preconditions for increased production time for the protein separation, since air
in the milk may also cause fouling later in the process. However, trials have demonstrated that
the method may also be carried out without employing a deaerator 3.

[0016] The skim milk thereafter passes a balance tank 4. The purpose of the balance tank 4 is
to act as a buffer for the skim milk in the event of production disruptions and so as to obtain a
uniform supply of skim milk to the protein fractionation.

[0017] After the balance tank 4, the protein fractionation proper takes place in that the skim
milk is caused to pass through than one microfilters 5. In Fig. 1, the protein fractionation takes
place in four stages. The microfilter 5 is preferably manufactured from ceramics, but it may
also be manufactured from glass, polymers or the like. The microfiter 5 has a mesh or pore
size of 0.05-0.5 ym, preferably 0.1-0.2 ym. Preferably, all microfilters 5 have approximately the
same mesh or pore size.

[0018] In the first filter 5, the skim milk is divided into a retentate 6 which does not pass
through the filter 5, and a permeate 7 which is that part of the skim milk which passes through
the filter 5. The retentate 6 from the first filter 5 is led further to the second filter 5' and is
divided therein into a new retentate 6' and a new permeate flow 7'. The retentate 6' from the
second filter 5' continues in a corresponding manner through the remaining filter units 5. The
permeate 7 from all filters 5 is gathered to a common conduit.

[0019] The retentate 6 from the protein fractionation which is rich in casein may, for example,
be employed as an additive to the milk which constitutes the raw material for cheese making.
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The permeate 7 consists of whey which contains whey proteins. As a result of the filtration, the
whey is pure with the result that it is an excellent raw material for protein recovery.

[0020] The temperature of the skim milk when it departs from the holding cell is between 55
and 65°C, or preferably between 60 and 65°C. If use is made in the plant of a deaerator 3,
there will be obtained a natural reduction of the temperature of a few degrees. As a result, the
skim milk will be at a temperature of approx. 50 to 60°C, or preferably 55 to 60°C when it
enters the first microfilter 5. If no deaerator 3 is employed in the plant, the skim milk will be at
the same temperature as it has in the holding cell 2, when it enters into the first microfilter 5.
For each microfilter 5, 5', 5", 5" through which the skim milk passes it will be ensured that
there is a further reduction of the temperature by a few degrees.

[0021] In order to avoid precipitation of calcium phosphate, which may rapidly block the filters
5 and reduce available production time, it is essential that the skim milk displays a falling
temperature curve through the process, and that no new heating takes place. If the
temperature is increased during the process, there will be an increased precipitation of calcium
phosphate, since the precipitation of calcium phosphate increases with increased temperature.
Blocking of the filters 5 will give a reduced production time because the pressure across the
membranes of the filters 5 must be increased so as to maintain capacity. The blocking of the
filters also entails that the whey proteins find it more difficult to pass through the microfilters
and there will be an increased retention of the whey proteins.

[0022] Fig. 2 shows the transmembrane pressure during a period of time for four filters 5, 5',
5", 5" connected in series in conventional protein fractionation. The curves demonstrate how
the transmembrane pressure must be increased in order to maintain capacity. For the first filter
5 which the skim milk is caused to pass there will be the greatest increase because of blocking.
After approx. 10 hours' production, the pressure must be twice as high in order to maintain
capacity. The pressure must also be increased for the subsequent filters 5', 5", 5" but not by
as much.

[0023] Fig. 3 shows the transmembrane pressure during a period of time for four filters 5, 5',
5", 5™ connected in series in protein fractionation according to the present invention. The
curves demonstrate how the pressure must be changed when use is made of the
performances which the above described trial demonstrates, i.e. the skim milk is to stay for
approximately 8 minutes at a temperature of approx. 62°C and where there is a falling
temperature curve during the microfiltration. As the curves in Fig. 3 show, the transmembrane
pressure must be increased very moderately for all filters 5, 5', 5", 5™ and, after approximately
10 hours, there is maintained capacity at very slight pressure elevation, which implies that
blocking of the filters is extremely moderate in extent.

[0024] As will have been apparent from the foregoing description, the present invention
realises a method in protein fractionation by means of microfiltration which has a pre-treatment
which does not run the risk of microbiological growth and where the pre-treatment, together
with the falling temperature curve during the process, contribute to increased production time
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and an improved yield from the process.
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_1_
Patentkrav
1. Fremgangsmade til proteinfraktionering af skummetmalk ved
hjelp af mikrofiltrering, i hvilken skummetmaelken

mikrofiltreres i mere end ét trin, kendetegnet wved, at
skummetmaelken inden mikrofiltreringen opvarmes til mellem 55
0og 65°C og holdes pa denne temperatur 1 2 til 15 minutter, og
at skummetmaelken under mikrofiltreringen udviser en faldende
temperaturkurve, og at wved hvert mikrofilter (5), som
indeholdes 1 anlaegget, formindskes temperaturen med et par

grader.

2. Fremgangsmade ifglge krav 1, kendetegnet ved, at
skummetmaelken opvarmes til mellem 60 og 65°C og holdes pa denne

temperatur 1 mellem 5 og 10 minutter.

3. Fremgangsmade ifglge et hvilket som helst af de
foregaende krav, kendetegnet ved, at skummetmelken efter
opvarmningen ledes gennem en aflufter (3), i hvilket forlgb

temperaturen falder med et par grader.
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DRAWINGS
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