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A METHOD IN THE PROTEIN FRACTIONATION OF SKIM MILK BY
MEANS OF MICROFILTRATION

TECHNICAL FIELD
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

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.

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.

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.

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.
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However, it has proved that this lengthy stay time at this temperature range has

entailed an undesirable growth of harmful microorganisms.

OBJECTS OF THE INVENTION

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.

A further object of the present invention is that the method does not

contribute to a precipitation of calcium phosphate during the microfiltration.

SOLUTION

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 that the skim milk, before the microfiltration, is heated to 55
to 65°C and is kept at this temperature for 2-15 minutes, and that the skim milk,
during the microfiltration, displays a falling or alternatively maintained temperature
curve.

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

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.
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DESCRIPTION OF PREFERRED EMBODIMENT

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 material
may come directly from the separation. A further alternative is that the skim milk,
after separation and pasteurization, directly undergoes protein fractionation.

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.

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.

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.
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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.

After the balance tank 4, the protein fractionation proper takes place in that
the skim milk is caused to pass through one or more 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 microfilter 5 has a mesh or pore size of 0.05-0.5 um, preferably
0.1-0.2 pm. If the protein fractionation takes place in several stages, all microfilters 5
have approximately the same mesh or pore size.

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.

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. 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.

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.



WO 2006/123972 PCT/SE2005/000692

10

15

20

25

30

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, or alternatively a
temperature curve which is constanf and that no new heating takes place. If the
temperaturé 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 S0 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.

Fig. 2 shows the transmembrane pressure during a period of time for four
filters 5, 5°, 5°°, 5’7’ 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.

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 or alternatively maintained 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.

As will have been apparent from the foregoing descﬁption, 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 or alternatively maintained
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temperature curve during the process, contribute to increased production time and an

improved yield from the process.

The present invention may be modified further without departing from the

scope of the appended Claims.
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WHAT IS CLAIMED IS:

1. In the protein fractionation of skim milk by means of microfiltration, a
method in which the skim milk is microfiltered in one or more stages, characterised
in that the skim milk, prior to the microfiltration, heated to between 55 and 65°C
and kept at this temperature during 2 to 15 minutes, and that the skim milk, during

the microfiltration, displays a falling or alternatively maintained temperature curve.

2. The method as claimed in Claim 1, characterised in that the skim milk is
heated to between 60 and 65°C and kept at this temperature for between 5 and 10

minutes.

3. The method as claimed in any of the preceding Claims, characterised in
that at each microfilter (5) included in the plant, the temperature is reduced a few

degrees.

4. The method as claimed in any of the preceding Claims, characterised in
that, after the heating, the skim milk is caused to pass through a deaerator (3) in

which event the temperature falls a few degrees.



WO 2006/123972 PCT/SE2005/000692

1/2

6 ., 6 _, 6"
/2 /3 /4 ISC}&LS\ISLPESISIH
\ o Abr fr Br

Fig 1

SUBSTITUTE SHEET (RULE 26)



WO 2006/123972 PCT/SE2005/000692

ba

2/2

I A

5
2,5 Co

¢ == == Oe=——=o p——77 1
1.5 ﬁr,1zz3::::iﬁ————4?-—‘“’“ i I et o—>5

1 ;_ > - £% 3} 93 ; Yevsonanranrrevesess Heareorerser ( ... 3 4 5|“
0,5
0 T T T T T T T T T I
1 2 3 4 5 6 7 8 9 10
Timeinh

bar A

3
2,5

2

5
1,5 ______fr—;—_:_'_é._,____a____ﬁ:_._'__c_q_::‘sl
% . Sk )
1,0 L\\ 5
5||l

0,5

0 T T T T T T r : | —

0,5 1,5 2’5 3’5 4'5 515 6,5 775 8,5 9,0
Timeinh

Fig 3

SUBSTITUTE SHEET (RULE 26)



Interﬁtional application No.
PCT/SE 2005/000692

INTERNATIONAL SEARCH REPORT

A. CLASSIFICATION OF SUBJECT MATTER

IPC: see extra sheet ) ] o
According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched {classification sysiem foliowed by classification symbols)

IPC: A23C, A01J

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

SE,DK,FI,NO classes as above

Electronic data base consulted during the international search {name of data base and, where practicable, search terms used)

EPO-INTERNAL, WPI DATA, PAJ

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category*| Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X WO 02069724 Al (TETRA LAVAL HOLDINGS & FINANCE SA), 1,3,4
12 Sept 2002 (12.09.2002), page 4, 1ine 1 - Tine 6,
abstract :
Y 2
Y US 6372276 B1 (LINDQUIST), 16 April 2002 2
(16.04.2002), column 8, 1ine 3 - 1ine 5
A US 4876100 A (HOLM, DECEASED ET AL), 1,2
24 October 1989 (24.10.1989), column 5,
line 17 - line 25

Further documents are listed in the continuation of Box C.

[xl

El See patent family -armex.

* Special categories of cited documents:

“T* later document published after the international filing date or priority
“A" document defining the general state of the art which is not considered date and not in conilict with the application but cited to understand
1o be of particular relevance the principle or theory underlying the invention
E ?'zllyher dz{aphcanon or patent but published on or after the international X" document of particular relevance: the claimed invention cannot be
1lmg date . considered novel or cannot be considered to involve an inventive
“L” document which may throw doubts on priority claim(s) or which is step when the document is 1aken alone
cited to establish the publication date of another citation or other s , : . U
special reason (as specified) Y docu_ltﬁxlmnt-l of p_amclular relevance: the claxﬁned mvgmion cannot be
neyn . . P considered to involve an inventive step when the document is
o g;cal;:snem referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
i . i i ! i being obvious to a person skilled in the art
P” document published prior to the international filing date but later than o .
the priority date claimed o & document member of the same patent family

Date of the actual completion of the international search

12 December 2005

Date of mailing of the international search report

i 4-12- 709

Name and mailing address of the ISA/
Swedish Patent Office

Box 5055, 8-102 42 STOCKHOLM
Facsimile No. +46 8 666 02 86

Authorized officer

Magnus Thorén/MP
Telephone No.

+46 8 782 25 00

Form PCT/ISA/210 (second sheet) (April 2005)




INTERNATIONAL SEARCH REPORT

lnternlational application No.

PCT/SE 2005/000692

C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

A

US 6051268 A (MAHMOUD ET AL), 18 April 2000
(18.04.2000), column 5, Tine 19 - line 36

W02004110158 Al (PARMENGINEERING S.R.L.),
23 December 2004 (23.12.2004), page 3,
Tine 13 - 1ine 14, claim 2

1,2

1,2

Form PCT/ISA/210 {continuation of second sheet) (April 2005)




mwmé!ﬁhqpmmmnNa
INTERNATIONAL SEARCH REPORT PCT/SE2005/000692

INTERNATIONAL PATENT CLASSIFICATION (IPC):

A23C 9/142 (2006.01)
A01J 11/04 (2006.01)

Form PCT/ISA/210 (exira sheet) (April 2005)




INTERNATIONAL SEARCH REPORT

Information on patent tamily members

lnternlational application No.

26/11/2005 | PCT/SE 2005/000692

WO ‘02069724 Al  12/09/2002 AU 4895501 A 30/10/2001
SE 518901 C 03/12/2002
SE 0100801 A 09/09/2002

us 6372276 Bl 16/04/2002 - AU 716744 B 02/03/2000
AU 3112197 A 05/01/1998
AU 6428198 A 12/10/1998
BR 9808264 A - 16/05/2000 .
CN 1255832 A,T 07/06/2000
DE 69719032 D, T 16/10/2003
EA 1568 B 00/00/0000
EP 0912201 A,B 06/05/1999
EP 0984702 A 15/03/2000
JP 2000511242 T 29/08/2000
NZ 333105 A 28/04/2000
SE 508869 C 09/11/1998
SE 9700928 A 15/09/1998
us 6652900 B 25/11/2003
US 20020012732 A 31/01/2002
WO 9841102 A 24/09/1998
AT 251387 T 15/10/2003
AU 738775 B,C 27/09/2001
AU 7947998 A 04/01/1999
BR 9810057 A 12/09/2000
CA 2295444 A 23/12/1998
DE 69818821 D, T 12/08/2004
EA 1941 B 00/00/0000
EP 0993250 A,B 19/04/2000
ES 2209156 T 16/06/2004
IN 187757 A 15/06/2002
JP 2002503111 T 29/01/2002
SE 519853 C 15/04/2003
SE 9702359 A 20/12/1998
™ 464474 B 00/00/0000
us 6326044 B 04/12/2001
WO

9857549 A

23/12/1998

Form PCT/ISA/210 (patent family annex) (April 2005)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

23/12/2004

26/11/2005 | PCT/SE 2005/000692
us 4876100 A 24/10/1989 AU 585900 B 29/06/1989
AU 4861485 A 08/04/1986
DE 3580668 D 00/00/0000
DK 164722 B,C 10/08/1992
DK 214786 A 09/05/1986
EP 0194286 A,B 17/09/1986
SE 0194286 T3
JP 6097945 B 07/12/1994
JP 62500141 T 22/01/1987
NZ 213219 A~ 30/08/1988
SE 451791 B,C 02/11/1987
SE 8404545 A 12/03/1986
WO 8601687 A 27/03/1986
us 6051268 A 18/04/2000 AU 3724697 A 09/02/1998
CA 2197515 A 16/01/1998
EP 0918463 A 02/06/1999
NZ 333074 A 28/01/2000
WO 9802047 A 22/01/1998
W0 004110158 Al NONE

Form PCT/ISA/210 (patent family annex) (April 2005)




	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

