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(54) METHOD FOR PRODUCING AND DEVICE FOR PRODUCING STARTING MATERIAL MILK FOR 
SKIM MILK

(57) Provided is the production of a skim milk starting
material milk, said production having no risk of affecting
the flavor of the cheese, having low energy consumption,
having no risk of bacteria accumulating within a centrif-
ugal separator, increasing the bacteria elimination rate
of the centrifugal separator, and not requiring a large ca-
pacity centrifugal separator. [Solution] The present in-
vention is provided with a first centrifugal separator (3)
that separates milk (1) into a cream fraction (5) and a

skim milk fraction (6); a microfilter (11) that separates the
skim milk fraction (6) into a permeate (14) and a retentate
(15); a second centrifugal separator (18) that separates
the retentate (15) into a clean fraction (20) and a high
bacteria content sludge (21); and a means for returning
the clean fraction (20) to the microfilter (11), and the per-
meate is provided as the skim milk starting material milk
(26).
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Description

Technical Field

[0001] The present invention relates to a method for
producing and a device for producing a skim milk starting
material milk from milk by means of centrifugal separation
and treatment with a microfilter membrane.

Prior Art

[0002] The elimination of bacteria from milk by treating
the milk in a centrifugal separator or with a microfilter
membrane is known from the prior art. (See patent doc-
uments 1 to 3)
[0003] A method for centrifugally disinfecting bacteria-
containing milk involves sterilizing a liquid, in which the
quantity of bacteria has been concentrated, by heating,
and then re-blending this liquid with milk which has been
subjected to centrifugal separation. Approximately 90%
of bacteria are eliminated by carrying out this treatment.
[0004] When carrying out treatment with a microfilter
membrane, which separates milk into two fractions by
microfiltration by causing milk to flow along the surface
of a filter (a disinfecting filter), a permeate that passes
through fine pores (0.1 to 10 mm) in the filter is skim milk
and a retentate that does not pass through the filter is
cream. Due to the fact that fat globules and bacteria
present in the milk are approximately the same size, the
obtained skim milk contains substantially no bacteria.
[0005] A microfilter for microfiltration has a structure in
which a porous membrane (hereinafter referred to as a
"membrane") is formed on a support body. Cross flow
type microfiltration involves causing a liquid supplied to
a filter to flow along a membrane, which separates the
liquid into a permeate that passes through the membrane
and a concentrated retentate that does not pass through
the membrane.
[0006] A skim milk is obtained when the milk fat com-
ponent in raw milk, bovine milk or certified milk is re-
moved, and the skim milk powder thereof is obtained by
removing the water content in order to produce a powder
form. A skim milk may be used for adjusting components
in milk to be adjusted and for cooking in standard homes,
or used as a starting material for food products and con-
fectionery products.
[0007] A skim milk starting material milk is subjected
to treatment in order to be used in skim milk and skim
milk powder.
[0008] Conventionally, skim milk starting material milk
production devices were provided with a heat exchanger
for heating milk to a temperature sufficient for separation,
a centrifugal separator for centrifugally separating milk
into a cream fraction and a skim milk fraction, a microfilter,
which subjected the skim milk fraction to treatment with
a microfilter membrane and had an outlet for a permeate
having a reduced bacteria content and an outlet for a
retentate containing the residual bacteria that did not

pass through the filter membrane, and a high tempera-
ture sterilization unit for sterilizing the retentate, and the
sterilized retentate was combined with the permeate to
obtain a skim milk starting material milk.
[0009] In addition, other conventional skim milk start-
ing material milk production devices were provided with
a heat exchanger for heating milk to a temperature suf-
ficient for separation, a centrifugal separator for centrif-
ugally separating milk into a cream fraction and a skim
milk fraction, a microfilter, which subjected the skim milk
fraction to treatment with a microfilter membrane and had
an outlet for a permeate having a reduced bacteria con-
tent and an outlet for a retentate containing the residual
bacteria that did not pass through the filter membrane,
and a pipe for returning the retentate from the retentate
outlet to the milk supply port of the centrifugal separator,
and the permeate is provided as a skim milk starting ma-
terial milk.

Prior Art Documents

Patent Documents

[0010]

Patent Document 1: Japanese Patent No. 2879153
Patent Document 2: Japanese Examined Patent Ap-
plication Publication No. H04-12933
Patent Document 3: Japanese Examined Patent Ap-
plication Publication No. H06-97945

Summary of the Invention

Problems to be Solved by the Invention

[0011] In the former conventional production device,
highly concentrated proteins present in the retentate
were treated by high temperature sterilization, which led
to concerns regarding denaturing of the milk and effects
on the flavor of the cheese ultimately obtained. In addi-
tion, high temperature sterilization treatment consumes
large quantities of energy.
[0012] In addition, in the latter conventional production
devices, the retentate, which did not pass through the
filter membrane and which contained high concentra-
tions of residual bacteria, was mixed with the starting
material milk and returned to the centrifugal separator,
which led to concerns regarding bacteria remaining in-
side the separator and contaminating both the cream
fraction and the skim milk fraction. In addition, because
high concentrations of bacteria were returned to the cen-
trifugal separator, the bacteria removal rate in the cen-
trifugal separator was reduced. Furthermore, because
the retentate was returned to the centrifugal separator,
a higher capacity centrifugal separator was required.
[0013] An objective of the present invention is to pro-
vide a method for producing and a device for producing
a skim milk starting material milk which do not require
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high temperature sterilization treatment, do not cause
denaturing, have no risk of affecting the flavor of the
cheese, have low energy consumption, have no risk of
contaminating a cream fraction or a skim milk fraction
due to bacteria remaining in a centrifugal separator, in-
crease the bacteria removal rate in the centrifugal sep-
arator, and do not require a large capacity centrifugal
separator.

Means for Solving the Problems

[0014] The device for producing a skim milk starting
material milk of the present invention is characterized in
that it comprises a starting material supply means that
supplies a starting material milk; a first centrifugal sepa-
rator, which has a supply port for the starting material
milk, centrifugally separates the starting material milk into
a cream fraction and a skim milk fraction, and has an
outlet for the cream fraction, an outlet for the skim milk
fraction and a sludge discharge port; a microfilter, which
has a supply port for the skim milk fraction, subjects the
skim milk fraction to treatment with a cross flow type mi-
crofilter membrane, and has an outlet for a permeate
having a reduced bacteria content and an outlet for a
retentate containing the residual bacteria that do not pass
through the microfilter membrane; a second centrifugal
separator, which has a supply port for the retentate, cen-
trifugally separates the retentate into a clean fraction hav-
ing a low bacteria content and a high bacteria content
fraction, and has an outlet for the clean fraction and a
discharge port for the high bacteria content fraction; and
a means for returning the clean fraction from the clean
fraction outlet to the skim milk fraction supply port in the
microfilter and/or the starting material milk supply port in
the first centrifugal separator; and the permeate is pro-
vided as a skim milk starting material milk.
[0015] The method for producing a skim milk starting
material milk of the present invention is characterized in
that a starting material milk is supplied from a starting
material supply means, said starting material milk is sup-
plied to a supply port in a first centrifugal separator, said
starting material milk is centrifugally separated into a
cream fraction and a skim milk fraction, said cream frac-
tion is discharged from a cream fraction outlet, said skim
milk fraction from a skim milk fraction outlet and a sludge
from a sludge discharge port, said skim milk fraction is
supplied to a supply port in a microfilter, said skim milk
fraction is subjected to treatment with a cross flow type
microfilter membrane so as to separate said skim milk
fraction into a permeate having a reduced bacteria con-
tent and a retentate containing the residual bacteria that
do not pass through the microfilter membrane, said per-
meate and said retentate are discharged, said retentate
is supplied to a supply port in a second centrifugal sep-
arator, said retentate is centrifugally separated into a
clean fraction having a low bacteria content and a high
bacteria content fraction, the high bacteria content frac-
tion is discharged, said clean fraction is returned to said

skim milk fraction supply port in said microfilter and/or
said starting material milk supply port in said first centrif-
ugal separator, and said permeate is provided as a skim
milk starting material milk.

Effect of the Invention

[0016] An explanation will now be given of the opera-
tion/execution and effect of the skim milk starting material
milk production of the present invention.
[0017] In the skim milk starting material milk production
of the present invention, a starting material milk is sup-
plied from a starting material supply means. In the
present specification, the starting material milk is milked
from a cow, goat, sheep, and so on.
[0018] Next, the starting material milk is supplied to a
supply port in a first centrifugal separator, the starting
material milk is centrifugally separated into a cream frac-
tion and a skim milk fraction, and the cream fraction, the
skim milk fraction and a sludge are discharged from a
cream fraction outlet, a skim milk fraction outlet and a
sludge discharge port respectively.
[0019] Before being supplied to the first centrifugal
separator, the starting material milk may be subjected to
temperature adjustment using a heat exchanger or the
like, pressure adjustment using a pump or the like, or
flow rate adjustment using a valve or the like.
[0020] The skim milk fraction from the first centrifugal
separator is supplied to a supply port in a microfilter, treat-
ed with a cross flow type microfilter membrane, and sep-
arated into a permeate having a reduced bacteria content
and a retentate containing the residual bacteria that do
not pass through the microfilter membrane, and the per-
meate and retentate are then discharged.
[0021] The microfilter has a supply port for the skim
milk fraction, subjects the skim milk fraction to treatment
with a cross flow type microfilter membrane, and has an
outlet for a permeate having a reduced bacteria content
and an outlet for a retentate containing the residual bac-
teria that do not pass through the microfilter membrane.
[0022] The skim milk from the centrifugal separator is
used to produce powdered skim milk or is combined with
cream to produce cheese. However, the skim milk con-
tains bacteria. In addition, these bacteria include heat-
resistant spore-forming bacteria. Spore-forming bacteria
cannot be eliminated by conventional high-temperature
short time sterilization (HTST methods in which steriliza-
tion is carried out for 15 seconds at a temperature of 72
to 78°C) carried out downstream of a centrifugal sepa-
ration system. In cases where bacteria remain alive in
the final product, these bacteria emerge from spores and
start to become active during storage or treatment at tem-
peratures and humidities suitable for propagation. Bac-
teria have an effect on the texture of cheese products
and on the storage stability of dairy products that contain
skim milk powder.
[0023] A first characteristic of the skim milk starting ma-
terial milk production of the present invention is the pro-
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vision of a second centrifugal separator. The retentate is
supplied to a supply port in the second centrifugal sep-
arator and is centrifugally separated into a clean fraction
having a low bacteria content and a high bacteria content
fraction.
[0024] The second centrifugal separator has a supply
port for the retentate, centrifugally separates the reten-
tate into a clean fraction having a low bacteria content
and a high bacteria content fraction, and has an outlet
for the clean fraction and a discharge port for the high
bacteria content fraction. The first centrifugal separator
is mainly used in order to separate into skim milk and
cream, whereas the second centrifugal separator is used
to remove bacteria.
[0025] For example, the second centrifugal separator,
which is used to remove bacteria, eliminates 60 to 99%
of spore-containing bacteria by means of gravity differ-
ence within the same temperature range as the microfilter
without needing to carry out heat treatment.
[0026] A second characteristic of the skim milk starting
material milk production of the present invention is dis-
charging the high bacteria content fraction and returning
the clean fraction to the skim milk fraction supply port in
the microfilter and/or the starting material milk supply port
in the first centrifugal separator.
[0027] This return means returns the clean fraction
from the clean fraction outlet to the skim milk fraction
supply port in the microfilter and/or the starting material
milk supply port in the first centrifugal separator.
[0028] As the clean fraction contains the skim milk frac-
tion which has an extremely low bacteria content, it is
possible to dilute the treatment liquid and reduce the load
on the centrifugal separator and it is also possible to carry
out the separation by the first centrifugal separator and/or
the filtering by the microfilter membrane more efficiently.
[0029] In the skim milk starting material milk production
of the present invention, since the clean fraction is re-
turned, sterilization in a high temperature sterilization unit
is not performed.
There is no damage caused by high temperature heat
treatment.
[0030] In the skim milk starting material milk production
of the present invention, the permeate serves as the skim
milk starting material milk.
The water content in the skim milk starting material milk
is eliminated and accordingly a dry powder form is ob-
tained.
As for its use, the resulting product may be used for ad-
justing components in milk to be adjusted and for cooking
in standard homes, or used as a starting material for food
products and confectionery products, etc.
[0031] By carrying out the skim milk starting material
milk production of the present invention as described
above, it is possible to produce a skim milk starting ma-
terial milk which does not require high temperature ster-
ilization treatment of the skim milk fraction, and accord-
ingly, does not cause denaturing to proteins or flavor
components, has no risk of affecting the flavor of the

cheese product, has low energy consumption due to the
skim milk fraction not being heated to a high temperature,
has no risk of contaminating the cream fraction or the
skim milk fraction due to bacteria remaining in the first
centrifugal separator, increases the bacteria removal
rate in the first centrifugal separator, and does not require
a large capacity first centrifugal separator.

Brief Description of the Drawings

[0032]

Fig. 1 is a schematic flow diagram showing one ex-
ample of a skim milk starting material milk production
device according to the present invention.

Fig. 2 is a schematic flow diagram showing an ex-
ample of a conventional skim milk starting material
milk production device.

Fig. 3 is a schematic flow diagram showing another
example of a conventional skim milk starting material
milk production device.

Mode for Implementing the Invention

[0033] A detailed explanation will now be given of a
mode for implementing the present invention with refer-
ence to the drawings.
[0034] Fig. 1 is a schematic flow diagram showing one
example of a skim milk starting material milk production
device according to the present invention.
[0035] In the skim milk starting material milk production
of the present embodiment, a starting material milk (2)
is supplied from a starting material supply means (1) that
is a storage tank. The starting material milk (2) is milked
from dairy cattle.
[0036] First, the starting material milk (2) is supplied to
a supply port (4) in the first centrifugal separator (3) and
centrifugally separated into a cream fraction (5) and a
skim milk fraction (6), and the cream fraction (5), the skim
milk fraction (6) and a sludge (10) are discharged from
a cream fraction outlet (7), a skim milk fraction outlet (8)
and a sludge discharge port (9) respectively.
[0037] Before being supplied to the first centrifugal
separator (3), the starting material milk may be subjected
to temperature adjustment using a heat exchanger, pres-
sure adjustment using a pump or the like, or flow rate
adjustment using a valve or the like, which are not shown
in the drawings.
[0038] The skim milk fraction (6) from the first centrif-
ugal separator (3) is supplied to a supply port (12) in a
microfilter (11), treated with a cross flow type microfilter
membrane (13), and separated into a permeate (14) hav-
ing a reduced bacteria content and a retentate (15) con-
taining the residual bacteria that do not pass through the
microfilter membrane, and the permeate (14) and reten-
tate (15) are then discharged.
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[0039] The microfilter (11) has the skim milk fraction
supply port (12), subjects the skim milk fraction (6) to
treatment using the cross flow type microfilter membrane
(13), and has an outlet (16) for the permeate (14) having
a reduced bacteria content and an outlet (17) for the re-
tentate (15) containing the residual bacteria that do not
pass through the microfilter membrane.
[0040] The skim milk fraction (6) from the centrifugal
separator is ultimately used to produce skim milk. The
skim milk (6) contains bacteria, and bacteria are sepa-
rated into the retentate (15).
[0041] A first characteristic of this mode is the provision
of a second centrifugal separator (18). The retentate (15)
is supplied to a supply port (19) in the second centrifugal
separator (18) and centrifugally separated into a clean
fraction (20) having a low bacteria content and a high
bacteria content fraction (21).
[0042] The second centrifugal separator (18) has the
supply port (19) for the retentate (15), centrifugally sep-
arates the retentate (15) into the clean fraction (20) hav-
ing a low bacteria content and the high bacteria content
fraction (21), and is provided with an outlet (22) for the
clean fraction (20) and a discharge port (23) for the high
bacteria content fraction (21). The first centrifugal sepa-
rator (3) is mainly used in order to separate into skim milk
and cream, whereas the second centrifugal separator
(18) is used to remove bacteria (21).
[0043] The second centrifugal separator (18) elimi-
nates 60 to 99% of spore-containing bacteria by means
of gravity difference within the same temperature range
as the microfilter without needing to carry out heat treat-
ment.
[0044] A second characteristic of this mode is dis-
charging the high bacteria content fraction (21) from the
system and returning the clean fraction (20) to the skim
milk fraction supply port (12) in the microfilter and/or the
starting material milk supply port (4) in the first centrifugal
separator.
[0045] Which of these supply ports to return the clean
fraction to is a matter that should be appropriately altered
and selected according to the type of starting material
milk, skim milk, cheese, and so on.
[0046] The return means, which consists of ducts,
pipes, valves and so on, returns the clean fraction (20)
from the outlet (22) for the clean fraction (20) to the skim
milk fraction supply port (12) in the microfilter (11) and/or
the starting material milk supply port (4) in the first cen-
trifugal separator (3).
[0047] In this mode, because the clean fraction (20)
contains the skim milk fraction, which has an extremely
low bacteria content, it is possible to dilute the treatment
liquid and reduce the load on the treatment device (the
centrifugal separator or microfilter) to which the treatment
liquid is returned. It is possible to carry out the separation
by the first centrifugal separator and/or the filtering by
the microfilter membrane more efficiently.
[0048] In this production mode, sterilization in a high
temperature sterilization unit is not performed.

[0049] In this mode, there is no damage caused by
high temperature heat treatment.
[0050] In this production mode, the permeate (14) is
served as a skim milk starting material milk (26).
The water content in the skim milk starting material milk
is eliminated and accordingly a dry powdery form is ob-
tained.
As for its use, the resulting product may be used for ad-
justing components in milk to be adjusted and for cooking
in standard homes, or used as a starting material for food
products and confectionery products, etc.
[0051] Fig. 2 shows an example of a conventional skim
milk starting material milk production device.
[0052] In conventional skim milk starting material milk
production, there are provided a centrifugal separator (3)
that centrifugally separates milk (2) into a cream fraction
(5) and a skim milk fraction (6); a microfilter (11) which
subjects the skim milk fraction (6) to treatment using a
microfilter membrane (13) and which has an outlet (16)
for a permeate (14) having a reduced bacteria content
and an outlet (17) for a retentate (15) containing the re-
sidual bacteria that do not pass through the microfilter
membrane; and a high temperature sterilization unit (24)
which sterilizes the retentate (15), and a sterilized reten-
tate (25) is combined with the permeate (14) to form a
skim milk starting material milk (26).
[0053] As can be seen from the comparison given
above, the skim milk starting material milk production of
the present invention does not require high temperature
sterilization treatment of the retentate of the skim milk
fraction, and accordingly, does not cause denaturing to
proteins or flavor components, has no risk of affecting
the flavor of the cheese product, and has low energy
consumption due to the retentate of the skim milk fraction
not being heated to a high temperature.
[0054] Fig. 3 shows another example of a conventional
skim milk starting material milk production device.
[0055] With this production, there is provided a centrif-
ugal separator (7) that centrifugally separates milk (2)
into a cream fraction (5) and a skim milk fraction (6); a
microfilter (11) which subjects the skim milk fraction (6)
to treatment using a microfilter membrane (13) and which
has an outlet (16) for a permeate (14) having a reduced
bacteria content and an outlet (17) for a retentate (15)
containing the residual bacteria that do not pass through
the microfilter membrane; and a pipe (27) for returning
the retentate (15) from the retentate outlet (17) to a milk
supply port (4) in the centrifugal separator (3), and the
permeate (14) serves as a skim milk starting material
milk (26).
[0056] As can be seen from the comparison given
above, the skim milk starting material milk production of
the present invention has no risk of contaminating the
cream fraction or the skim milk fraction due to bacteria
remaining in the centrifugal separator, increases the bac-
teria removal rate in the centrifugal separator and does
not require a large capacity centrifugal separator.
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[Working Example]

[0057] The example given below shows how a skim
milk starting material can be produced according to the
present invention.
[0058] Milk having a fat content of 4.05% and a protein
content of 3.47% is supplied to a first centrifugal sepa-
rator at a rate of 10,000 liters per hour.
[0059] A cream fraction having a fat content of 40.00%
is removed from the first centrifugal separator at a rate
of 1,000 liters per hour. Meanwhile, a skim milk fraction
having a fat content of 0.05% and a protein content of
3.60% is removed from the first centrifugal separator at
a rate of 9,000 liters per hour.
[0060] The skim milk fraction is supplied to a microfilter,
and a permeate having a fat content of 0.04% and a pro-
tein content of 3.58% is removed at a rate of 8,550 liters
per hour. Meanwhile, a retentate having a fat content of
0.24% and a protein content of 3.98% is removed at a
rate of 450 liters per hour.
[0061] The 450 liters per hour of retentate is introduced
into a second centrifugal separator. A clean fraction is
removed from the second centrifugal separator, mixed
with the skim milk fraction, and supplied to the microfilter.
[0062] Meanwhile, a high bacteria content fraction is
discharged as a sludge from the second centrifugal sep-
arator to outside the system.
[0063] The permeate from the microfilter is used as a
standardized milk for the cheese ultimately produced.
[0064] Moreover, the present invention is not limited
to the aforementioned working example, a variety of al-
terations are possible under the gist of the present inven-
tion, and these alterations are not excluded from the
scope of the present invention.

Industrial Applicability

[0065] This invention can be used to produce a skim
milk starting material milk.

Legend

[0066]

2: Starting material milk
3: First centrifugal separator
5: Cream fraction
6: Skim milk fraction
11: Microfilter
14: Permeate
15: Retentate
18: Second centrifugal separator
20: Clean fraction
24: High temperature sterilization unit
26: Skim milk starting material milk

Claims

1. A device for producing a skim milk starting material
milk, which is characterized in that it comprises a
starting material supply means that supplies a start-
ing material milk; a first centrifugal separator, which
has a supply port for said starting material milk, cen-
trifugally separates said starting material milk into a
cream fraction and a skim milk fraction, and has an
outlet for said cream fraction, an outlet for said skim
milk fraction and a sludge discharge port; a microfil-
ter, which has a supply port for said skim milk frac-
tion, subjects said skim milk fraction to treatment with
a cross flow type microfilter membrane, and has an
outlet for a permeate having a reduced bacteria con-
tent and an outlet for a retentate containing the re-
sidual bacteria that do not pass through the micro-
filter membrane; a second centrifugal separator,
which has a supply port for said retentate, centrifu-
gally separates said retentate into a clean fraction
having a low bacteria content and a high bacteria
content fraction, and has an outlet for said clean frac-
tion and a discharge port for said high bacteria con-
tent fraction; and a means for returning said clean
fraction from said clean fraction outlet to said skim
milk fraction supply port in said microfilter and/or said
starting material milk supply port in said first centrif-
ugal separator; and said permeate is provided as a
skim milk starting material milk.

2. A method for producing a skim milk starting material
milk, which is characterized in that a starting ma-
terial milk is supplied from a starting material supply
means, said starting material milk is supplied to a
supply port in a first centrifugal separator, said start-
ing material milk is centrifugally separated into a
cream fraction and a skim milk fraction, said cream
fraction is discharged from a cream fraction outlet,
said skim milk fraction from a skim milk fraction outlet
and a sludge from a sludge discharge port, said skim
milk fraction is supplied to a supply port in a micro-
filter, said skim milk fraction is subjected to treatment
with a cross flow type microfilter membrane so as to
separate said skim milk fraction into a permeate hav-
ing a reduced bacteria content and a retentate con-
taining the residual bacteria that do not pass through
the microfilter membrane, said permeate and said
retentate are discharged, said retentate is supplied
to a supply port in a second centrifugal separator,
said retentate is centrifugally separated into a clean
fraction having a low bacteria content and a high
bacteria content fraction, the high bacteria content
fraction is discharged, said clean fraction is returned
to said skim milk fraction supply port in said micro-
filter and/or said starting material milk supply port in
said first centrifugal separator, and said permeate is
provided as a skim milk starting material milk.
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