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Met hod for produci ng consuner mlk * with good keeping qualitiesRTMP
The: present invention relates to a nethod for producing 5 consun&'goﬂf/l k
wi th good keeping ‘qualities. In order to secure that m | 4ok
delivered to the consuners does not contain pat ho eni ¢ m CYMIE
t he mik is BTt reat ed FRPTHESTYL 5‘? |s heat &
{reatnent m oA bR CA BN nl i@f %ﬁéAm COoPRIRRSRHERTY @)
past eur i za(f‘?B’ﬁ""‘Fﬂ”b‘l?"ﬁé%@’&‘f‘F%ét‘l on and ul |2 Internations! Bubtation:Nombersi on. WO 96/36238
Dependi ng| onAR3E 3084 at i on in di fferen’sl e pasieu
processes are different As 15 ex @&W@’“@H’b (')’tcl%se'se%%{%“é%é{dﬁ&@l‘"m
be menti o rizati h d
t enper at up'e o"f"'"'m"’l” er jc a ! s% St (ﬂfu i"%“ @,&@i&e&ﬁ%ﬁﬁ%ﬁ% xG'
m nut es (zz)mmﬁdnﬂmﬁgﬂaﬁc W t h 1a0ulp edosi 1ngy.96) | me ofKPmmm Siyu p (
hi gh pastleurizing the treatnment may comnprisg heat .f 1,
during *10f gs and at ultra pasteurizgtiong ég'l%@ Qi HE-Ch ’%;Mgg:
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(S7) Abstract

A method for continuous production of con-
sumer milk with a variable fat content comprises
microfiltration of a flow of skim milk. From the
microfilter there is obtained a retentate flow and a
permeate flow. The permeate flow of skim milk is
subjected to a heat treatment and is then mixed
with a partial flow of high temperature treated
cream product in a desired amount. From this,
there is obtained consumer milk with a good keep-

ing quality.

(54) Title: METHOD FOR PRODUCING CONSUMER MILK WITH GOOD KEEPING QUALITIES
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A more forceful heat treatnent gives a nore conplete killing of both
pat hogeni ¢ as other m croorgani snms present 25 in the mlk. The stronger
t he. heat treatnent the nore pronounced is the effect on the chenical
constituents, * proteins, enzynes and vitamnes in the m |k which

ef fect ; be sensed as an inpairnment of the taste. 30 The shel f
life of the pac éb%%ﬁﬁwlk depends of course al o on the FFISE

after the pasteurization step. It is extrenely inmportant to hinder
reinfection during the process steps prior to the packaging in order
to obtain good keeping qualities. WO 96/ 36238

PCT/SE95/ 00864 Method for producing consumer milk ? In order to

obtain a m |k prody£in Vddh 3 G hAgGies quality and a good taste
one bal ances bet ween e desire to achi eve a product with as good

bacteriol ogical quality as possi bl e, which product at the sanme tine
has not been 5 The fprasshindgventdon pelahes nex as methdde fiort pratnehng

5 consumer milk with good keeping gqualities.

In order to secure that milk that is delivered to the
consumers does not contain pathogenic microorganisms the
milk is heat treated prior to the packaging. This heat

10 treatment may be carried through at different time/-
temperature combinations. Usual standards within this field
are low pasteurization, high pasteurization and ultra
pasteurization. Depending on the legislation in different
countries the pasteurizing processes are different. As

15 example of different processes there may be mentioned low
pasteurization where the milk is heated to a temperature of
63-65°C and is kept at this temperature during 30 minutes
or to 72-75°C with a holding time of 12-40 seconds. When
high pasteurizing the treatment may comprise heating to 80-

20 100°C during 10-20 seconds and at ultra pasteurization 110-
125°C for 0.5-4 seconds.

A more forceful heat treatment gives a more complete
killing of both pathogenic as other microorganisms present

25 in the milk. The stronger the heat treatment the more
pronounced is the effect on the chemical constituents,
proteins, enzymes and vitamines in the milk which effect
may be sensed as an impairment of the taste.

30 . The shelf life of the packaged milk depends of course also
on the treatment after the pasteurization step. It is
. extremely important to hinder reinfection during the
process steps prior to the packaging in order to obtain
. good keeping qualities. '



One=way of obtaining a mlk product with an extended shel f life is
described in SE 451 791.. According to this patent mlk is divided
inte a creamand a skimm |k fraction by 10 means of centrifugal
separation. The skimmlk fraction is led to a mcrofilter and iIs
divided into a roeate with a | ow bacteria content and a concentrate
with a higher fOB28 content than the permegte in the mcro 5/008¢4
cream fraction and the concentrate are sferilized and rem xed in 15
desired proportions with the perneate after which the m Xt ure passes
a final heat treatnment. The m | k obtained according to the patent

whi ch is bacteri a- panoorday torobtain acmalpl proéuctsaditlora gooedureagingeese

or be sold as consyBRiity and'!dood tBseXt SAECHaPhflds IHdtiecfOthe desire to
pocord 1o (e | UGS YIet, Lo gk B oGS handEiiCoicar gl sey o
conti nuously produ C €
where no part of thessiblkef|wwidimprioduntsabj tiecepme timet bagpnettbheenone
heat treatneng. |ngfRE¥t&EDUNEddEd1)enyothe ﬁé&éé&%ﬁ} HoaltOLPogEmdRES han

one heat treatnent. According to the net hod the invention a flow
of skimmlk is brought to pass a mcrofilter fromwhich there is
?Ftaiped . adramenWQieofldbmammdng aegﬂgnlﬁrdduut wiith agtekﬁeﬂ¢@&r§malﬁ
ow i s subjecte t n t
parth al f1ow of hi S b degdribedih, 850458 0" Arhilq o, enik pafeny,
anount in order td¥Hyeln doridadednto a crean 9 1@ SHigngitkefraction by
10 means of centrifugal separation. The skim milk fraction is

led to a microfilter and is divided into a permeate with a
low bacteria content and a concentrate with a higher fat
content than the permeate in the microfilter. The cream
fraction and the concentrate are sterilized and remixed in

15 desired proportions with the permeate after which the
mixture passes a final heat treatment. The milk obtained
according to the patent which is bacteria-poor may for
example be used for producing cheese or be sold as consumer
milk with extended shell life.

20
According to the invention there is now proposed a method
of continuously producing a consumer milk with good keeping
gualities where no part of the milk flow has been subjected
to more than one heat treatment. In many countries the

25 legislation forbids more than one heat treatment. According
to the method of the invention a flow of skim milk is
brought to pass a microfilter from which there is obtained
a retentate flow and a permeate flow. The obtained permeate
flow is subjected to a heat treatment and is then remixed

30 with a partial flow of high temperature treated cream
product in a desired amount in order to give a consumer
milk with a long shelf life.
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3 In the patent application the expression cream product is
used. Sonme twenty years ago there was on the market mainly t wo,

di fferent kinds of* cream nanely whipping creamwith a fat content

of 35-40 % and &Bw!?amwm a fat content of 5 12-15 % _\\hen
separ ati ng whol e n a centrifugal geparator there i BCHRPAM%EY a

creamfraction with a fat content of about 40 % and a skimmlk
fraction with a fat content of ~ 0.05 % Wth the present-day supply
of different types of creamwith fat contents from6 %to 60 % 10
the mord cream i s I GhgngerenhapBPiicaisiom Fhien egpEegsigreream prosfuaints
application the exige@ssboieCtRentPrpshrs ddo thedet Was on tEOWETrHeE mainly

different variati i ' ' re

treat ment one usua Iyd?'éf %%%ﬁ?gﬁgﬂq% of %’5&“‘.'%@8%%%%@?‘% S%Eeeaé‘bé"\; ha
110[err] C duri ng £atocestentsof 35-40 % pnd HhdporFeRRWith dffathcondentnEk
may be carried thrie4gs $. whehsépaftimpidel ANlkOihhe Séntwifigal . €. the

separ ati on f creamfromthe ski ] 1K e | I ar r. In
20 such a caseggp %grgﬁogf&?%reéﬁ%vé%cﬁrgigeé% \%ﬁlg%'ﬁ ﬁ%ésé{%&? "{’#Z‘Oa Ha?
centrifugal separ gootent @f cabouti40 ¥ &and leaskamfmill ofiregtion withoa £as

;%) o Ho;/\evteeOn@téﬁchoflsmfoss%plvﬁmpmgepaeséﬁam%%uwmwfh a 25
ower fat conten i.ch a r sterilizatio S xed w e
i orofi 1 trated okPHEREPRSt (EEpet Th el Hlhy gt Ehitdith erom 6 ¥°to 60 3
10 the word cream is no longer unambiguous and in the present
patent application the expression cream product is used to

cover the different variations in fat content.

With high temperature treatment one usually refers to a
15 heating to a temperature above 110°C during 2-10 seconds.

The microfiltration of the skim milk may be carried through
in direct connection to the skimming, i.e. the separation
of cream from the skim milk in a centrifugal separator. In

20 such a case a part of the flow of cream which has left the
centrifugal separator is used. This cream has a fat content
of ~ 40 %.

However, it is also possible to use a cream product with a

25 lower fat content which after sterilization is mixed with
the microfiltrated skim milk to give the desired fat
content in the consumer milk. Such a cream product may be
produced from the cream which is obtained during the
skimming, the centrifugal separation, by mixing skim milk -

30 in the cream either in direct connection to the separation
or in a later step.

If so is desired the cream product may be mixed with a
portion of skim milk or microfiltrated skim milk prior to



content in the consunmer mlk. Such a cream product may be pr oduced

fromthe cream which is obtained during the ski mm ng, the centrifugal
separation, by mxing skimmlk 30 in the creameither in direct
connection to the-separation or in a later step. If so is
desired the cream product may be mxed with a portion of_skimmlk or
mcrofiltrated g’?i’ﬁ’l’fﬁs?k prior to o VO 96/ 36233 ~ FPCHSEISN0864
PCT/ SE95/ 00864 4 t he
sterilization which portion is taken fromthe main flow of

mcrofiltrated skimmilk prior to the heat treatnen

t st ep. 5
The perneate flow e sKFenidiizatigp vaich peetirp i$ Fajent from gh? et ehtow
to a tenperature df MpceHEidtrateduskim dilk priorsaeomnte. h&at htred tentrent

wi th an undefi ned sﬁ?éegjl nati on of tenperature and tinme is of val ue

when a mni mal inflU€nce on the constituents of the mlk is desired.

Such a | ow 10 tenperature treatnent may be foll owed by a pasteurization
5 The permeate flow of skim milk may be subjected to a heat

treatment to a temperature of 50-72°C during up to 15
seconds. Such a treatment with an undefined combination of
temperature and time is of value when a minimal influence
on the constituents of the milk is desired. Such a low

10 temperature treatment may be followed by a pasteurization
of the milk at some later step. :

Preferably the permeate flow of skim milk is subjected to
any appropriate pasteurization process. Such pasteurization

15 may involve heating the permeate flow to 70-85°C for 2-30
seconds or high pasteurization, i.e. heating to 85-140°C
for 1-10 seconds. The desired degree of pasteurization is
chosen depending on for example the legislation in
different countries or on the purpose of the heat treatment

20 i.e. to achieve a milk with as long a shelf life as
possible or a milk with both good taste and good shelf
life. The quality of the initial whole milk may of course
also influence the cholce of pasteurization level.

25 According to the invention the mixture of the portion of
microfiltrated skim milk and cream product may suitably be
brought to pass a homogenizer in order to achieve a desired
amount of finely divided fat spheres.

30 The fat content of said mixture of cream product and skim
.milk is suitably below 25 % during the homogenization.

The retentate flow from the microfilter may if so is
desired be mixed with the partial flow of cream product and



of the mlk at sonme | ater step. Preferably the perneate flow of

skimmlk is subjected to any appropriate pasteurizati on process.
‘'Such pasteurization 15 may involve heating the perneate flow to 70-85C
for 2-30. seconds or high pasteurization, i.e. heating to 85-140[err]C
for 1-10 secon o&g%gem red degree of pasteurization is chosen
dependi ng on fo e the legislationin g different colfESEXW0EH o
t he purpose of the heat treatnent 20 i.e. to achieve a mlk with as |ong
a shelf life as possible or a mlk with both good taste and good

shel f life. The quality of the initial whole mlk may of course

al so i nfl uence t heSteh q%%?ﬂﬁ togetbari vith obhe csane. Thesretengasedfhgwi Bavhe

i nvention the m xtalserativelgobei eakeh care ofriin Glomel bethed ®kiy(n i | k and
cream product nmay suitably be brought to pass a honobgeni zer in order

to achi,eve a desired amount of finely divided fat spheres.
The fat content ofTh&method aceosding cbth Fhe dinMerdii@ns kpnfescribed | :ﬁur'gher

sui tably bel gw 25 Mﬂurﬁmehemﬂmlaﬁtamd drawing whE€chesRowate £lew
Er o e o (S bf arBablipre of §SUAEH B Prifllothd phlERRI 14
consumer milk. As is seen from this whole milk is heated
prior to the centrifugal separation. A suitable temperature
may be 55°C. The whole milk is divided into a flow of cream
10 with a fat content of ~ 40 % and a flow of skim milk with a
fat content of ~ 0.05 %. If so is desired a part of the
skim milk may be returned immediately to the cream in order
to give a cream product with a lower fat content. The
obtained skim milk is led to a microfilter with a membrane
15 with a pore size of 0.05-2.0 u, suitably 1.4 p and is
divided into a bacteria poor permeate stream and a bacteria
rich retentate stream. A part of the cream flow from the
centrifugal separator is taken away and passes a high
temperature treatment 120°C, 2 seconds. The retentate flow
20 from the microfilter may if so is desired be mixed with the
flow of cream prior to the high temperature treatment. Of
100 1 whole milk the retentate flow constitutes 4,5 1
according to this example. Alternatively, a partial flow of
microfiltrated skim milk may be led away from the permeate
25 flow and be mixed with cream prior to the high temperature
. treatment. The bacteria poor permeate flow is pasteurized,
for example at 72°C with a holding time of 15 seconds. A
portion of the permeate flow which has passed the
pasteurization is remixed with high temperature treated
30 cream product and is led to a homogenizer. The amount of
pasteurized, microfiltrated skim milk which is mixed with
the cream product may be 0-35 1 {(counted on the initial
amount 100 1). After homogenization of the cream-skim milk
mixture said mixture is remixed with the pasteurized
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sterilized together with the sane. The retentate fl ow may

al t.ernatively be taken care of in sone other way. The net hod
according to the invention is described further 5 with reference to the
attached draw n shows a flow chart of an exanple hod
of producing pagyw?ﬁq consuner mlk. &s is seen from ﬁ?@nﬁ%
mlk is heated prl or to the centrifugal separation. A suitable
tenperature’ may be 55[err]C. The whole mlk is divided into a flow of
cream 10 with a fat content of 40 * d flow of  skimmlk_ w

fat content of - OPS@%t?fgg Wi QE plckm é‘d&g pgffef)fc?‘?‘?emg e S Ik may
be returned i medi paskggéd.t he cream i n order to give a cream product
with a lower fat content. The obt ai ned skimn1'|k is Ied to a

mcrofilter wth a_nmenbrane th a pore size of {1

suitably 1.4 [err] Bﬁd‘“i"%k Swhien cﬂ?ﬁ degn; ﬂPEaﬁn%%c?%‘F‘?rf%lmpE ﬁe‘&%@md of
stream and a Bact etha inventiomnthastegoatcetasteasinde par poaftibheof rtlaen sdmesy
from the cenppLf ed @tﬂ{an! on gaﬁéé‘%a&%a%ﬂoa %Sevésgéﬂfhf Com

tenperature treatnent err secon e retentate flo
the microfilter ma§op¥eRd i ar"'éﬂ’ e BikE RGN My has beepgy of cream
prior to the high pasteusizsd® tmost than 100 times ldWer], whdbh meanks tde

retentate fl ow Coné‘gﬁéﬁ%ﬁ\i %xtended éﬁ&i’fdiz?ﬂert o this exanple.

Alternatively, a parti m crof i ated skimmilk may be |ed
away fromthe perneate 25 flow and be mxed with creamprior to the high
t enperature treatnment. The bacteria poor perneate flowis

pasteuri zed, for exanple at 72[err]Cwith a holding tine of 15
seconds. A :



portion of the perneate flow which has passed the pasteurization is

rem xed with high tenperature treated 30 cream product and is led to a
honogeni zer. The anount of pasteurized, mcrofiltrated skimmlk
which is mixed with the cream product may be 0-35 1 (counted on the
initial amount 100 1). After honopgeni zation of the crea ' ]
mxture sai d m%Q WX renixed with the pasteurized %W%Z%
6 PCT/ SE95/ 00864 perneate flow of skimmlk. After
coofing the mlk is packaged. The m | k which has been obtai ned

according to the nethod ofhdile mifdke i nvention has a good taste since no
portion of the sane , nore than one heat treatnment. The

bacteria content is conpare o mlk which only has been
pasteurized, nore thhn 10¥PRATAILMbwer, which neans a consi derabl y
ext ended shelf life.4 Skim milk
5 Cream
) 6 Microfiltration
7 Permeate
8 Retentate
9 Pasteurization
10 High Temperature treatment
11 Homogenization '
12 Cooling

13 Storage/Packaging
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Claims
1. Method for continuous production of consumer milk with

10

15

20

25

30

a variable fat content, characterized in
that a flow of skim milk is brought to pass a microfilter
from which there is obtained a retentate flow and a
permeate flow, which permeate flow is subjected to a heat
treatment, after which the permeate flow of skim milk is
mixed with a partial flow of high temperature treated cream
product in a desired amount, at which there is obtained a
consumer milk with good keeping gqualities.

2. Method according toclaiml, characteri-
zed in that the flow of skim milk is obtained by
centrifugal separation of whole milk, at which a portion of
the flow of cream product from the centrifugal seﬁarator is
remixed with the microfiltrated, heat treated skim milk
after a high temperature treatment of the cream product.

3. Method according to claim 1-2, characteri -
zed in that the cream product prior to the high
temperature treatment is mixed with a portion of not yet
heat treated microfiltrated skim milk.

4. Method according toclaiml, characteri-
zed in that the permeate flow is subjected to any
appropriate pasteurization process.

Method according to any of claims 1-4, charac -

i n that the mixture of cream product and

5.
terized
skim milk is brought to pass a homogenizer.

characteri-

6. Method according to claim 5,

Sheet Has Been Replaced
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1. .Method for continuous roductlon ‘of consurrer m | th .
fat content, c har ac lg!l’s" mj"l""ﬂm"m om " cLh?Le?ef zwo&gff%%!&g?gBﬁN

i s.brought to pass a mcr

retentate fl ow and a per meale 11 ow, whi ch per neat e ftowTs—stubrect
to a heat after which the perneate flow of élﬂ'ﬂgn%nh@sl
mxed with a par?la W of hi gh tenperature treated cream 1 product
in a desired anount, at which there is obtained a consunmer mlk with
good keeping qualities. 2. Met hod accordi ng to claiml, c har ac
ter i - z e i .n that the flow of Skl S obta| 15
centrifugal sepafafi gn &f Puh&hat n?'ﬁ(fo 1k it'?zak.flow

EoFPFo‘ﬁ
of cream product nﬁmmhéucengrthmqmmmmmpm d¢s belowrihided with the
mcrofiltrated, heat treated skim rri | k after a high tenperature
treatnent of the cream duct 3. t hod according to claim1-2,
charactefr-i thod ?C‘é°5d*“% 59, &% ﬁge(?ﬁé‘gf‘hﬁ lgﬁu& A dr & & the
hi gh ﬁenpeltaeure:.t zeatdeni ns thatedha retenpetei Hiowffnoot thet

heat treated m Cﬁ%khﬁﬁ%&f’ §§'rﬂ§.£ﬂd Kvith ?c'i.e paétiah/éfmsi K C@lefbin PrlcRduct

claiml, <c¢ h a Rer % e flowi
subj ected to anya"“il pasﬁﬁﬁr%‘?l%&@ d:ﬁg\p@ﬁﬁti‘ﬁﬁ 5ﬁeﬁF'8%'é"s gether wigh the

Met hod accordi ngseameany of clains 1-4, c har ac - 30 teri zed i
n that the m xture of cream product and skimmlk is brought to pass
a honogeni zer.

This Sheet Has Been Reﬂlaced
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6. Method according to claim5, char acteri - WO

96/ 36238 ~ 7 PCT/ SE95/ 00864
9 zedi nthat the fat content of the cream skimmlk m xture
during the honogenization is below 18 % 7. Method according to any
of claiml1l-4, ¢ har ac-5 t eri zed i nthat the paiRRésAoBss | OW
fromthe WAWG#Bi er is mixed with the partial flow of cream product
and passes the high tenperature treatnment together with the sarne.
1
2
7
3
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Fig. 1



