Title: Method for conditioning mlk, and the products obtained and

obt ai nabl e therewith The invention relates to a nethod for conditioning

m | k, andworrogarigocul ar for setting, nodifying or otherwcIaicosooadsti ng t he
gas conposition in the mlk at any tife or during the conplete treatnent
process. Further, the invention relates to the mlk and m |k products
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More in detail, the invention relates to the treatment of pasteurized
milk and milk products which have an improved shelf life and/or an
improved quality.

10 Producers and processors of milk are continuously faced with the
stringent requirements imposed upon milk and milk products from a
bacteriological point of view. At the same time, however, the product should
remain reasonably priced. In practice, it is being attempted to take steps as
early as possible in the production chain to prevent spoilage, at least quality

15  deterioration, of the milk.

Nowadays, widely though not exclusively used methods of stalling the
occurrence of decay and preventing quality deterioration comprise storage
and transport at low temperature (lower than 7°C and preferably lower than
4°C); thermizing or otherwise heat-treating; activation of naturally

20  occurring antibacterial enzymes in milk; controlled fermentation; and
addition of preservatives. .

Over the last years, moreover, much research has been done on the
addition of COz2 to freshly cooled milk.

Cooling raw milk inhibits the growth of mesophilic bacteria, which

25 extends the storage stability of milk before it is to be processed. The growth
of psychrotrophic (cold-loving) bacteria, however, is not inhibited and

sometimes actually stimulated, while moreover the danger of post-



extends the storage stability of mlk before it is to be processed. The
grow h of psychrotrophic (cold-Ioving) bacteria, however, is not inhibited
and sonetwomsocaaiseal | y stinul ated, while noreover the daogaL20f5/000557

post cont am nati on by psychrotrophic organi snms remai ns present. Although
these bacteria are killed off upon a thermal treatnent of mlk, this does
not hold true of all enzynes secreted byzthese m croorgani sns, particularly
not of proteases and |ipases. These enzynes are capabl e of degradi ng
different m |k conponents and in particular proteins and fats, so that the
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using 8.7 nM CQ.is known that COgz hinders the growth of psychrotrophic

microorganisms causing milk decay. Thus, King and Mabbitt in J. Dairy

Res. 49 (1982), 439-447 have investigated what the effects are of

concentrations of 10-30 mM COs on the growth of such organisms in

15 untreated whole milk. On the basis of their work, they conclude that

"the inhibitory effects of CO2 were not due to increased acidity or to
displacement of dissolved Og, but to the presence of COgz per se which
induced an increase in the duration of the lag phase of growth and had
only a small effect on the logarithmic phase".

20 Hotchkiss et al. teach in J. Dairy Sci. 82 (1999) 690-695 that in
pasteurized milk, the addition of CO2 in amounts of 8.7 mM and higher in
combination with the use of barrier films in packages, extends shelf life. In
particular, for cooled milk, the shelf life has been found to increase by a day
and a half when using 8.7 mM COa..

25 Further, the addition of COg2 to milk is also taught by Ruas-Madiedo et
al. in J. Agric. Food Chem. 46 (1998) 1552-1555 and in Eur. Food Res.
Technol. 212 (2000) 44-47 (both to a pH of 6.1-6.3); Ma et al. in J. Dairy Sci.
84 (2001) 1959-1968 (200-1000 ppm), Roberts and Torrey in J. Dairy Sci. 71
(1988) 52-66 (20-30 mM), Ma and Barbano in J. Dairy Sci. 86 (2003) 1578-



Further, the addition of CO2 to mlk is also taught by Ruas-Mudi edo et al.
inJ . Agric. Food Chem 46 (1998) 1552-1555 and in Eur. Food Res. Technol.
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(2001) 1959-1968 (200-1000 ppn), Roberts and Torrey in J . Dairy Sci. 71
(1988) 52-66 (20-30 mV), Ma and Barbano jn J . Dairy Sci. 86 (2003)

1578- 1589 (400-2400 ppm, Guillaune et af. in J . Dairy Sci. 85 (2002)
2098- 2105 (to pH 5.8). Also, Ma and Barbano in J . Dairy Sci. 86 (2003)
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In practice, there seems to be consensus about the fact that at COz
contents lower than 300-400 ppm no antimicrobiological effect is associated
with the COz.

Despite the known bac’geria-inhibiting action, carbon dioxide addition

15  to milk is not used on a commercial scale yet.

Further, a great deal is already known about the oxygen content of a
product and the effects thereof.

In an article by Murray et al. in J. Food Science 48 (1983), 1166-1169,
passing nitrogen gas through raw milk is connected with an extended lag

20 phase and slower growth rate of psychrotrophs and lactic acid bacteria.

Furthermore, for instance, D.B. Allen, in an article entitled
"De-aeration of liquids" in "The Australian Grapegrower and Winemaker",
Annual Technical Issue (1993), pp. 152-153 (Ryan Publications, Adelaide
Australia), describes that a low residual dissolved oxygen concentration in

25  liquid foods provides advantages for the storage stability, the organoleptic
properties and the nutritional value. As possible techniques for lowering the
oxygen concentration, stripping with nitrogen gas or carbon dioxide gas is

pointed out.
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Australia), describes that a |ow residual dissolved oxygen concentration in
l'iquid fowdsoprowsedes advantages for the storage stabi | PCY/NLROES/000557
organol eptic properties and the nutritional value. As possible techniques
for lowering the oxygen concentration, stripping with nitrogen gas or
carbon di oxi de gas is pointed out.Deoxygenation or carbonation of liquid
foods or biological products by injecting nitrogen gas or carbon dioxide
gas into themis also described in US-A-4,766,001. In EP-A-O 442 781 it is
descri bed t hat Ddagygxiygiton oorheiindtivrf ebliguidnidods bnkwlogieabprodadus bst
utilizing ascorbate oxidase. The ol d_ U. g Pat.ent 2,428, ?44 des rlbes t he
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Andersson and Oste, in Milchwissenschaft 47 (1992) No. 7, 438-441,

remark that upon such an UHT-heating, chemical changes occur that

depend on the oxygen content in the milk. By using sufficient oxygen in the
headspace of the package, it has been found that the free mercapto groups
15  in the milk responsible for a cooked flavor are oxidized, so that this cooked
flavor is expressed less.
Also Fink and Kessler come to the conclusion that the —SH groups
produced in a UHT step are oxidized by oxygen in the milk.
The Japanese publication 2004-201601 concerns a high-temperature
90 sterilized cream, in which the cooked flavor is reduced by the oxygen regime.
The French patent specification 782 803 describes the displacement of
oxygen by compressed carbon dioxide from milk that is sterilized.
In the article by Lechner in Deutsche Milchwirtschaft (1976) 27, no. 14,
Beil. Lebensmittel-Labor 4, pp. II-IV, changes of the oxygen content in
95  sterilized milk are studied by determining the ascorbate content. Effects of
degassing and airtight packaging proved to have the greatest influence on
maintaining a virtually constant ascorbate content.
US-A-3,065,086 describes the preparation of sterilized concentrated
milk products. For these products too, the oxygen content plays a role in

30 connection with off-flavors caused by sterilization.



oxygen by conpressed carbon dioxide frommlk that is sterilized. In the
article by Lechner in Deutsche MIchwirtschaft (1976) 27, no. 14, Beil.
Lebensm twel2edsahioso14, pp. 11-1V, changes of the oxygen eaomiNanbosiooss7
sterilized mlk are studied by determ ning the ascorbate content. Effects
of degassing and airtight packagi ng proggd to have the greatest influence
on maintaining a virtually constant ascofbate content. US-A-3, 065, 086
descri bes the preparation of sterilized concentrated m |k products. For
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flavor which is formed in the presence of light in pasteurized products and

in sterilized products. Trained sensory analysts associate light flavor with a

15 mushroom and/or plastic taste. This flavor is not associated with sulfur

groups; what it is associated with is as yet unknown.

It has now been found that by intervening in particular at the level of
the oxygen content and, preferably, simultaneously managing the carbon
dioxide economy, one or more of the just-mentioned advantages are

20 obtained.

Thus, it has been found that pasteurized milk or a pasteurized milk
product, which products usually have a shelf life of 7-8 days, attain a shelf
life of about three weeks when the oxygen content in the packaged milk or
the packaged milk product is lowered according to the invention to below

25 500 ppb and preferably to below the preferred values mentioned hereinafter.

It is possible to displace the oxygen from pasteurized milk or a
pasteurized milk product by passing a non-oxygen containing gas into
and/or through these liquid products, optionally combined with interim

degassing using reduced pressure. For instance, good results are achieved

30 by passing through nitrogen gas, carbon dioxide gas, laughing gas, inert



di oxi de econony, one or nore of the just-nentioned advantages are obtained.
Thus, it has been found that pasteurized mlk or a pasteurized mlKk
product, wbi2ebs/qussduct s usual |y have a shelf life of 7-@ciayoosanesarn a
shelf life of about three weeks when the oxygen content in the packaged

m |k or the packaged m |k product is |owered according to the invention to
bel ow 500 ppb and preferably to be|OWItﬁ§ preferred val ues nentioned
hereinafter. It is possible to displace the oxygen from pasteurized m |k or
a pasteurized m |k product by passing a non-oxygen containing gas into
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embodiment, this can be suitably carried out by first decreaming milk in a
conventional manner, and then heating the cream fraction and rendering it
low in oxygen. For the skim milk fraction, a simpler method will then
suffice.
15 In a preferred embodiment of the method according to the invention,
steps are taken so that no oxygen, or hardly any, is taken up by the milk,
starting from the oxygen content of milk in the mammal from which the
milk is obtained. By nature, milk in the body of a mammal has an oxygen
content that is very low; the oxygen content in milk is determined by the gas
20 content in the blood. In blood, the oxygen content is low because it is bound
to hemoglobin, whereas the carbon dioxide content is high. In cows, the total
gas content in milk in the udder is at a value of about 4.5-6 vol.%, with
3.5-4.9 vol.% consisting of carbon dioxide, about 1 vol.% of nitrogen and less
than 0.1 vol.% of oxygen.
25 During or after milking, the milk comes into contact with air, whereby
an equilibrium is established, and so the milk will take up oxygen. As a rule,
the oxygen content will stabilize at a value of 8-15 ppm. At the same time, a

large part of the carbon dioxide diffuses from the milk. All this is enhanced

when milking is done utilizing vacuum techniques.



steps are taken so that no oxygen, or hardly any, is taken up by the mlk,
starting fromthe oxygen content of mlk in the manmal from which the mlk
I s obtai wo.2oyimture, mlk in the body of a mammual hagcamLassgessscont ent
that is very low, the oxygen content in mlk is determ ned by the gas
content in the blood. In blood, the oxygen content is | ow because it is
bound to henogl obin, whereas the carbon dioxide content is high. In cows,
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car bon di oxi de B&ca@@siihdbweoxyganhofil dowxstaitle prstbutized preducts anaerobic
growth of bacteria, in particular anaerobic growth of Clostridia, is a risk,
the presence of carbon dioxide is desirable. Carbon dioxide inhibits this
microbial growth and, associated with this, also the formation of lipases and

15 proteases by these organisms. This contributes to an increased biochemical
stability of the milk or the milk product.

Carbon dioxide, as stated, is by nature present in milk. In a preferred
embodiment, accordingly, steps are taken to retain this carbon dioxide in
the milk, or else steps are taken to maintain the carbon dioxide content at a

20 value by introducing carbon dioxide into the milk or the milk product.

Thus, for instance in a cooling tank the milk can be saturated with
carbon dioxide. At some 4°C, the saturation concentration is about 2900 ppm
for carbon dioxide; however, a content of up to about 1500 ppm of carbon
dioxide already provides advantages.

25 In a preferred embodiment of the method according to the invention,
steps are taken so that prior to the pasteurization step the carbon dioxide
content in the milk or the milk product is set at a value between 10 ppm and
the saturation value of carbon dioxide in milk or that milk product.
Preferably, the lower limit is 100 ppm, for instance at least 120 ppm or at

30 least 150 ppm. The upper limit is preferably 1500 ppm.



m crobial growmh and, associated with this, also the formation of |ipases
and proteases by these organisns. This contributes to an increased

bi ochem cwb 28d¢cahiidoiity of the mlk or the mlk product. €arbanodioosssde, as
stated, is by nature present in mlk. In a preferred enbodi nent,
accordingly, steps are taken to retain this carbon dioxide in the mlk, or
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i ntroduci ng carbon dioxide into the mlk or the m |k product. Thus, for
instance in a cooling tank the m |k can be saturated with carbon di oxide.
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bet ween 75 mpefierably 100 ppm, and the sensorily perceptible amount. The sensorily
perceptible amount is the amount that is determined by a trained panel
member; the value depends i@ter alia on the product temperature and for
many people is at about some 300 ppm; for trained panel members some
15  off-flavor already arises at a COz content above 120-150 ppm.

As indicated above, at COgz contents lower than 300-400 ppm, no
antimicrobiological effect is associated with the COas. It is thus surprising
that a combination of the relatively low oxygen content with the relatively
low carbon dioxide content not only prevents, or reduces, the light flavor,

20  but moreover has an antimicrobiological effect, at least inhibits the growth
of bacteria and other microorganisms.

Because low-oxygen pasteurized milk or a low-oxygen pasteurized milk
product according to the invention possesses an improved light stability, no
measures, at least fewer measures, need to be taken to treat the package in

25  connection with transparency and the like. That is, no attention or less
attention needs to be paid to light barriers.

In another aspect, the invention concerns a method for conditioning
milk or a milk product, comprising at least a step in which the oxygen
content in the milk or the milk product is set at a value lower than 500 ppb.

30 In a preferred embodiment, the oxygen content is set such that the value is
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of the relatively |ow oxygen content with the relatively | ow carbon di oxi de

cont ent not eutyapydowier shanr250phls evord refétapiiy Idwen tiian 050 ppb; @aader has
I nhibits the growh of bacteria and

an antimcrobi ol ogical. effect, at |east

ot her m croglroﬁgﬁi“gﬁ%gb@e%gﬁ@@ ]I"mr(§5?6e1r90p%lél't‘-euri zed nmilk or a |low oxygeg
asteurized m | =yole ' | BV [ n _i_nprove

Fi ght stabili ty%&h%%a?}e soures,%&g%&?(sa%g%ﬁ’?g\%te%’?r@%sﬁ?%és{?&?lgg%ﬁgﬁsgnggﬁ%n to
treat the pemitageéid mmpmm'dyialijuwieﬂi‘toga[ mﬁj@ddb%@?théﬁ(’é(ﬂb ﬁ)ﬁ,lﬁi@ferﬁbﬁt Itsh no
attenti of less attention needs to be paid to |ight barriers. In another
aspect el TYTORERH LBREGRHSS 2reieE Holy 1PW|erébﬁﬂi1t58d?ﬂh1§ndiqustor_ amik
roduct, c S ' lch.the gxygen gontent .in the m
gr the ml Cl<lf prf%ijg{uﬂg? 1?‘&e{§e atlag%g)g){?&éq%%e&im]ﬁmgﬂéggbcﬁiq! UY §f of er r ed
enbodi ment , olitaének igdrhezepicivhges shelf 1geich that the val ue iseventually

| ower than 250 ppb, nore preferably |ower than 150 ppb, and nost preferably
a val ue | ower tfmﬂnmt@swb’.cwmamhﬂ;e aginded Qiﬁ;rgeﬁmgﬁopmdmh‘h@lscs?damya

than 500 petcoeEdds SGARATBYCRtcte et SEREv HhrlicobeBhienty. pdls it 150
ppb and 0moséontRLEARDiM @88 m iR hEPOpdiRkeatd N PHRMER FhGJ2icalH0i cal
quality is obtained and hence a Ionger shelf life.”™ ~
casein, caseinate and/or whey protein, whether or not in concentrated form)
and milk fat. Examples of such products are milk-based drinks, vla or
drinks based on whey and permeate.
Further, in this description, the abbreviations "ppb" and "ppm"

15  respectively mean "parts per billion parts" and "parts per million parts".
These ppb and ppm values can be determined in a manner known to those
skilled in the art, for instance, for oxygen, in-line with an Orxbisphere 3636
or off-line with an Orbisphere 3650; and for carbon dioxide, in-line with an
Orbisphere 3610 or off-line with an Orbisphere 3654.

20 Pasteurization comprises conventionally a temperature treatment at a
temperature to inactivate pathogenic bacteria. The minimum temperature
dependents on the heating time. Usually the temperature is at least 73°C,
although lower temperatures may be employed, e.g. at temperature of at
least 72 °C (typically the minimal duration at 72 °C is 15 sec) or at a

25  temperature of at least 63 °C (typically the minimal duration at 63 °C is 30
min ). At temperatures up to 85°C, light flavor formation occurs to a
considerable extent. At temperatures above 85°C, this light flavor formation
will also arise, though often to a somewhat lesser extent; however, the

chance of cooked flavor formation then increases. The term "pasteurized



In this description and the appended clains "mlk product” (also "dairy
product”) is intended to refer to products with mlk constituents, while
"mlk consoizbesemi®i includes mlk, whey, perneate, m |kPproueoes/o0ess?
particul ar casein, casemate and/or whey protein, whether or not in
concentrated fornm and m |k fat. Exanples_. of such products are m | k-based
drinks, via or drinks based on whey and g%rmeate. Further, in this
description, the abbreviations "ppb" and "ppn' respectively nean "parts per
billion parts” and "parts per mllion parts". These ppb and ppm val ues can
be det er mi nedlk pr pastemrere dkndkrpioduttiodmodés thedhillnot hﬁl]apt%dd@rwhight aEce,
for oxygen, pn-Line with an O bi sphere 3636 or off-line wth an O bi sphere
3650; gﬁd faftesimmﬁ]s‘a'wsszﬁ ,Oéilﬁwa%lwaﬁ eahing PR SN utdhe meapies| i ne

_ i _ RARL eroussh
erperat ur o) PaGiRoaroRy HEFLAUAL ARk bOMEMREICRT ana e alan Yoty o

The mi ni mum t enpciattine stippind esthpetrturd of hpabidleut iTTeC iYsofirked £418s
tenperature is at least 73C,_ although | ower tenperatures may be enployed,
e.g. at ?enparapging. ofheinvesiion gan dsptbpmppliadta therminedmilliunat i on at 72

i . ] .63 i cal he mi ni mal
dur et on at PeE oA ERRS s nBm Bipe BRIy o P eledd it o nckge
formation oeLNEBt Haver ARASAHES ﬁbh@seeﬁﬁeeﬁbasﬂestaﬁﬁgﬁﬁﬁ%l% 28 3RONELER Gret NI S

light flavor formation will also arise, though often to a somewhat |esser
ext ent ; howaoktakarhe chance of cooked flavor formation then increases. The

product whi ch EIG B S S LGS e ChOGHHEFER AR DELL st ep (v t hout

the meagyr efedtmehie, do AALRID JRZe d light AblaY AinihSS eLBLMPaPY 2 Lral ned

sensory analyst. A heating step to a tenperature of up to abou

referred topeevenited by zhegnedheres meentding te dhe abwmthm. HHliredk ioukhellyi zed

mlk, in distinguishable from gepasteurised milk by testen the lactoperoxidase

activity. This test is generally positive in pasteurised milk and negative in

ESL-milk. ESL-milk is not sterile, but is sensitive to photo-oxidation.

15 As indicated above, an oxygen shock already proves sufficient to obtain
microbial advantages. As a consequence, also, less stringent requirements
can be imposed on the package regarding its gas barrier properties and
especially its oxygen barrier properties, since some increase of the oxygen
content in the package does not lead to an immediate decrease of the

20  microbiological quality of the packaged product.

In a further aspect, the invention relates to the use of a gas mixture in
milk or a milk product, such that the oxygen content is lower than 500 ppb,
preferably lower than 250 ppb, more preferably lower than 150 ppb, for
improving the light stability of the milk or the milk product.

25 In a further embodiment, the invention relates to the use of a gas
mixture in milk or a milk product, such that the oxygen content is lower
than 500 ppb, preferably lower than 250 ppb, more preferably lower than
150 ppb, and the carbon dioxide content is higher than 100 ppm, for
extending the shelf life of the milk or the milk product. Preferably, the lower

30  limit for carbon dioxide in this use is at least 120 ppm, preferably at least



particul ar insofar as under therm zing conditions to be used, the
occurrence of light flavor may arise in case the neasures according to the
i nvent i orwanreoamisoi aken. Al so ESL (extended shelf 1ife) pariNg2003m0050bj ect ed
to an UHT treatnent, can therefore possess a light flavor, which is reduced
or prevented by the nmeasures according to the invention. ESL-mlk is
usual Iy di stingui shabl e fronlgepasteurisgh mlk by testen the

| act oper oxi dase activity. This test is generally positive in pasteurised

m |k and negative in ESL-m |l k. ESL-mlk is not sterile, but is sensitive to

phot o- oxi da20@ppnAsThedppet Hehiabdviee carbodxdigeitlesdodt&nttforahtyuss QV@sSfact
sufficient to obtain mcrobial advantages. As a consequence, also, |ess
stringent reYfErPEReGLY thgbaperatiom serredtratien.package regarding its gas

barrier propertj . i ' n. bannki e operties,. sijnce sone
i ncrease of thehg%ag{e}ﬂ%lg%%%ﬁ?&%%n %rgte%gé%g WsHikAY 3 So({){}feg(éadftbf’f} dexidtnedi at e
decrease of cddtentriic comloedgyi #adh theapids¥nPinvdiridinGkad@R®bep oPALEhtiveN &
further aspect, the invention relates to the use of a gas mxture in mlKk

or a m 1%k peigaselepti, @madityandhautaitioral wedne effeciss shdwes oxidatid00 ppb,
ferably | ower.,t 250 ferably | ower .t han 150 ppb, for
ot ovi ng Cih ik ESpEBPR PlotsRiateiie pivaRe HiasShand g Gl dorbRon. fur t her

enbodi nent , odRnl-MeRRbE AB1fe 1 _hEeS.4S bt i1l mlk or a
mlk pr oduc(t) ,ykg?tljlch t hat the oxyge% cgntenftda?}sg)%%gevrg%tHgne%%&ﬁip

pref erabl y ¢xodetionhde n260c@phor moaey pasf do abky alredaced baientSh aﬁiiitiamd t he
o the m | Kt PRC gk JE ORI ABHG Aod DGR MK APTGICRER bon
001 85 S STl S
det er m ned dgo ehbasatstlad qoalitoofidet millki @nthe milk product.

The best results are obtained by setting the oxygen content, and
preferably also the carbon dioxide content, of the milk, while the oxygen and
the carbon dioxide are also removed from the fat fraction. This removal from

15  the fat fraction is preferably carried out at a temperature at which the fat is
present in the milk in molten condition. Very good. results are then achieved
by removing oxygen by means of flash vacuum techniques.

What is specifically not described in the prior art, as far as the
inventors know, is that also the gases, in particular oxygen and carbon

20 dioxide, present in fat are to be removed.

The degassed milk is subsequently pasteurized under anoxic
conditions.

During these steps, in a preferred embodiment, light contact with the
milk is avoided.

25 Where the steps of keeping the oxygen content low and keeping the
carbon dioxide content high according to the invention are already carried
out at the site where milking is done, a milk raw material is obtained which
is not only of higher quality in composition and microbially, but also has a
longer shelf life whilst preserving the positive properties. This means that

30  an economic advantage can be achieved in that the milk needs to be



I n managi ng the oxygen content and possibly also the carbon di oxide content
in conformty with the present invention, a nunber of negative .

or ganol epyoceposguadoitt y and nutritional value effects, suebTad.2esiodess?ve
rancidity formation, photocatalyzed adverse flavor and/or odor fornation,
oxygen-induced sul fur reactions, color fgglng and vol atil e conpound
oxidation, do not occur or in any case do“so to a reduced extent. In
addition, it has been found that mcronutrients such as vitanmins, and in
particular the B vitamns and C vitam ns, remain intact to an increased
extent, whi chlle¢ted cartnansmatedéo guahiilly refeptive stbrds affmilkepdtbdeing oduct .
The best res It§ are gbtained by setting the oxygen content, and preferably
al so the caP@gﬁsdfﬁiPﬁgncontent, of the nmilk, while the oxygen and the

car bon di oxi de I SIS t . i s rempval from
the fat fracti0§V§2ﬁ8§§F£rab%ﬁgg%%?ﬁgJ%%J%%%?ngﬁ%ﬁgggﬂﬁg?%33? ©h the
fat is presemtilidurilme traddporhomi tlenmitingédeption SVerFes, ﬁk@%ié@ﬁ%éﬁt\ﬁ@S then
achi eved, by by neans of flash vacuum techni ques. at is

speci fi cal | 9@%‘#&2@%&5& Hrkages pr ngicreliplogipal uamalify arp ebtainedt Thesknow,

[ h I | N ' nd carbon di.oxj de resent in
:‘ Zt t a?ta ? oS %gk’?gﬁ%%%??“ﬁgﬂg%%é@e% ad’r%tﬁé %I%Srﬁgg%éees 40 pis ﬁ%%%‘i with geq under
anoxi ¢ condithélanizatiowr éteg, whestecsiepsionallytcoRhgfissd Bshienbogi toept . | i ght

contact with the mlk is avoided. Wiere the steps of keeping the oxygen
cont ent | owtHBekaaBr 9 S0HO CarB elenivoih deconyantinnahpasteacizatinngepo t he

aw mat ori al 1 o Sheakh B Hs e flse R 0 FoREr M Rl T Bonposi {1 on
and m cI@bi akyyen bstiteak e dNR$tiAe a particular carbon dioxide content according to

the invention do not take place until after the treatments of the milk and

the processing into milk products. In that case, in particular the advantages

of extending shelf life and the improved product quality are obtained.

Instead of an improved shelf life, it is also possible to obtain the

15  conventional shelf life whilst packaging in cheaper, at least qualitatively

lower-grade, packaging material.

When it has been chosen to saturate the milk upon the milking step, at
least to load it with carbon dioxide to a high extent, then at the reception,
preferably, prior to the separation of the whole milk into a cream and a skim

20 milk fraction, a degassing step is used, conventionally after a heating step to
above the melting temperature of milk fat. This is because carbon dioxide
dissolves well in milk fat and hence may possibly entail problems, at least
inconveniences, during later processing of the cream fraction. Incidentally,
the cream fraction too, after being obtained, can be heated and subsequently

25  be degassed.

Presently, the invention will be further elucidated in and by the
following non-limiting examples. In these examples, reference is made to
drawing figures, wherein:

Fig. 1 shows the effect of gassing and/or anoxic filling on the light odor;



| onger shelf life whilst preserving the positive properties. This neans
that an econom ¢ advantage can be achieved in that the mlk needs to

becol | ectwd 2006/t1usmmsported to the mlk reception storesPafi/NTi2bds/opesscessi ng
plants | ess often. When steps as nentioned in the precedi ng paragraph are
not taken until during transport or in the mlk reception stores, |ikew se
advant ages and in particul ar advant ages 1% m cr obi ol ogi cal quality are

obt ai ned. These advantages can be in the order of the advantages to be
obtained with a therm zation step, which conventionally conprises heating
up to a tenperaFig.€ sliowd6O6Eectosf dugarsitigt dAndor anveiptillingl orPesd BYRE zat i on
step. For that matter, advantages are al so obtained when | owering the
oxygen cont %‘i@r;éﬁd setting a particular carbon dioxide content according to

t he invention dg. 4. af the treatnents  of e gLl k and
t he processing ?}é]g){ %@Egﬁﬁ%g‘%@{lﬁ%ﬁsﬁafl Héf& g%é]tg,rlailﬁﬁtfr‘ﬂ%FQﬁ\}E%% to
advant ages gtnmexeendoang shelf life and the inproved product quality are
obtained, Instead of an inproved shelf life, it is also possible to obtain
the conventional shelf life whilst packagi ng in cheaper, at | east
qualitatively | pwer-qrade, packaging material. Wien it has been chosen to
saturate the m 1 he mlking step, at least to load it with carbon
di oxide to a hi phweshenflk walLSulibctedeat £EGRbELRAurObETEE B bYbbRALYithO the
separation of the whole mlk into a creamand a skimmlk fractron, a
degassi ng shdpogen gaeth degryenth thetl dxygehtvalues belawi HO0 ppbpvére mbaverddne

wel I 1 n i | RGES b irplitse nsymptsds TheToaRea 5o BAk wap Mledsendor -
i nconvery engRSyic Ahiftehd Aingh rf&h%ﬁﬁ@ldﬁg?{?f)oﬁg&, %E%@t%] Lg ?ﬁ%ﬂ%ithogt
a er ng obt ai ned,

I ncidentally, the creamfraction too, ter can be heated
and subsequempéginpeadtigabaamstrictions on oxygen contact, so that the product then

came into contact with oxygen only during filling and through exchange
with the gas in the headspage of the bottles.
For comparison, also low-fat milk not stripped of oxygen was filled,
15 anoxically or not so.

In the following table, the variants are shown.

Variant 1 2 3 4
Degassing yes yes no no
20  Anoxic filling yes no yes no
Exposure to light no no no no
Example 2

Example 1 was repeated, and the products were rated for light stability
25 by a sensory panel. In particular, the variants 5-8, corresponding to the
respective variants 1-4 from Example 1 (see next table) were, prior to rating,

exposed to 50,000 Lux for 40 minutes at 7°C.

Variant 5 6 7 8

30 Degassing yes yes no no



Presently, the invention will be further elucidated in and by the follow ng
non-limting exanples. In these exanples, reference is made to draw ng

figures, wben@/oisoki g. 1 shows the effect of gassing angtomiamsooesstilling
on the light odor;Fig. 2 shows the effect of degassing and/or anoxic
filling on the light odor; and Fig. 3 Sgﬂm the results of standard
bacterial plate counts of May 25 to June ™16, 2004. Exanple 1 Lowfat mlk

was subjected at a tenperature of 70C to bubbling with nitrogen gas to
degas such that oxygen val ues bel ow 500 ppb were neasured with an

Or bi spher e Ajasxindiling The degagsed | owfato mil k wayesill ed umder anoxic
conditions into non-translucent bottles, as well as filled wthout inposing
particul ar F¥Resureitpdighiton oxyd® cont ac¥®Sso t hat Yefie produ¥®Sthen cane
into contact with oxygen only during filling and through exchange with the
gas in the headspace of the bottles. For conparison, also owfat mlk not

stripped of oxyBgwmh¥@ankl,|ligt, odvnaxacdddcyibed axoplastic/chantita/dymitheticng
table, the variants are shown. Variant 1 2 3 4 De%assi ng yes yes ho no
Anoxi ¢ i | | qomabiped wishyepeiltiochmespsund conshed pir, AHARFIABSIY IBEHEPE 2
Exanmple 1 re ted, d.th [ for light stability by
a sensory B@%@We.e%f@aﬁgr]t@gml1%,%@ﬁ%g{él%ﬁ%%vtggﬁgﬁgggg%rrespondi ng to the

respective varigpbsi ekplshiFeonithxanighe idtehSes dfe 0 00@bug)it wersestablisiied 0
rating,
that oxygen disappeared from the product (1-1.5 ppm).

The results are represented in Fig. 1 showing the effect of gassing

10 and/or anoxic filling on the light odor (scale 0-100).

Example 3

Examples 1 and 2 were repeated but the low-fat milk was now
degassed under vacuum at a temperature of 55°C instead of at 7°C. In the

15 following table the variants are described.

Variant 1 2 3 4 5 6 7 8

Degassing no no yes yes yes no No  yes

Anoxic filling no yes no yes yes yes 1o no
20 Exposure to light yes yes yes yes 1o no no no

Fig. 2 shows the effect of degassing and/or anoxic filling on the light
odor (scale 0-100).
It appears that when the oxygen content is higher in the bottles, more
25  light flavor arises after exposure. The effect of oxygen, probably trapped in
the fat fraction during filling, now egressing from the fat, is clearly

apparent.

Based on the results of the examples, it is assumed that the manner of

degassing of Example 3 also removes oxygen from the fatty phase, whereas



exposed to 50,000 Lux for 40 mnutes at 70C. Variant 5 6 7 8 Degassing yes
yes no noAnoxic filling yes no yes no Exposure to |ight yes yes yes yes By
t he panelwoln@itiissdor was descri bed as pl astic/ chem cal psymihedsioogsseconbi ned
with spoilt, cheesy, and cowshed air, and expressed in val ues between 0 and
100, with O neaning free of |ight odor. on exposure with a |ight
intensity of 50,000 Lux it was establis t hat oxygen di sappeared fromthe
product (1-1.5 ppm). The results are represented in Fig. 1 showi ng the
effect of gassing and/or anoxic filling on the |light odor (scale 0-100).
Exanpl e 3 Bxabiplies witlandrdgewe (Bxampbat Bdnt) doee nobtbeasteyildtkalans now
degassed under vacuum at a tenperatyre of 550C instead of at 70C. In the
fol | owi ng t@splacenexygsn tappeqis tgégﬁ?tﬁ’tfgtﬂseVari ant 123456738
Degassing no no yes yes yes no no yes Anoxic filling no yes no yes yes yes
no no Exposure to light yes yes yes yes no no no no Fig. 2 shows the effect

of degassing angkgmpd@axic filling on the |light odor (scale 0-100). It
appears that when the oxygen content is hi gher in the bottles, nore |ight

flavor drises ahewrfadxpdkaras treptecesn 842y 8P, 4004w, fOBPWﬁébI y trapped in the
(o SR SRRl SRR |, [ s ey
manner of  (9) pasteurized and then injected with COs to a CO2 value of 200 ppm and
filled;
(3) subjected to bubbling with nitrogen to an oxygen value below 500 ppb,
10  injected with COg to a COz value of 200 ppm, pasteurized and filled; and
(4) pasteurized, subjected to bubbling with sterile nitrogen to an oxygen
value below 500 ppb, injected with COz to a COz value of 200 ppm and filled.
From the bottles, samples were taken daily, which were subjected to a
standard plate count.
15 The results of the plate counts are represented in Fig. 3. In this Fig. 3,
the horizontal line reflects the critical value of the number of bacteria above

which the product is not storable anymore.



degassi ng of Exanple 3 also renoves oxygen fromthe fatty phase,

wher easbubbling with nitrogen (Exanples 1 and 2) does not |iberate, |et

al one di spbao@/01080ygen trapped in the fatty phase. Exanpce/NM2umwoisat m | k
was treated on May 25, 2004, as follows: (1) pasteurized and, further
untreated, filled; (2) pasteurized and tgﬁn injected with COa to a CO2

val ue of 200 ppmand filled; (3) subject to bubbling with nitrogen to an
oxygen val ue bel ow 500 ppb, injected with CO2 to a CO2 val ue of 200 ppm
pasteurized and filled; and (4) pasteurized, subjected to bubbling with
sterile nitrogen to an oxygen val ue bel ow 500 ppb, injected with CO2 to a
CO2 value of 200 ppmand fill ed. Fromaéﬁgng[ ttles, sanples were taken
daily, which were subjected to a stan ate count. The results of the
pl ate counts are represented in Fig. 3. In this Fig. 3, the horizontal |ine
reflects the critical value of the nunber of bacteria above which the

product is @ot stoPabkegahypasteariZedlvBk br Rrkkged dapasireied melk piddacer
packaged pasteurjzed m_ k product, wherein the mlk or the m |k product has

an oxygen cBiespin thawarilk erthespolloptodyst dperabeiygeaviontenalowathab, nore

Becor di ng « SO0 R PTEtRE0o S e St B ETHER Bl 3G hetto” bom and

the sensoriligopgecepti bl e amount. 3. A nethod for conditioning pasteurized

mlk or a pasteurized m |k product, conprising at |east a step in which the
oxygen dont 8nt in Paekagé¢dmitk ehpackdgedomalfupnodust setordingatoselaim 1,ower t han

500 ppb. having a carbon dioxide content between 100 ppm and the sensorily

perceptible amount.

3. A method for conditioning pasteurized milk or a pasteurized milk

product, comprising at least a step in which the oxygen content in the milk

10  or the milk product is set at a value lower than 500 ppb.

4. A method according to claim 3, wherein the oxygen content is set at
a value lower than 250 ppb and preferably lower than 150 ppb.

5. A method according to claim 3 or 4, wherein the oxygen content in
the milk or the milk product is set during a heating step to above the

15 melting range of the milk fat.

6. A method according to any one of the preceding claims 3-5, wherein
the oxygen content is set by displacing oxygen using a non-oxygen gas.

7. A method according to any one of the claims 3-6, wherein steps are
taken so that no oxygen or hardly any oxygen is taken up by the milk.

20 8. A method according to any one of the preceding claims 3-7, wherein
steps are taken so that the carbon dioxide content in the milk or the milk
product is set at a value between 100 ppm and the saturation values of
carbon dioxide, preferably between 120 ppm and 1500 ppm, and more
preferably between 150 ppm and 500 ppm.

25 9. Use of a gas mixture in milk or a milk product, such that the

oxygen content is lower than 500 ppb, preferably lower than 250 ppb, more



4. A nmethod according to claim3, wherein the oxygen content is set at a
val ue | ower than 250 ppb and preferably | ower than 150 ppb. 5. A nethod
accor di ngvoao@laism3 or 4, wherein the oxygen content i ®RCThNL2005ik037 t he

m |k product is set during a heating step to above the nelting range of the
mlk fat. 6. A nmethod according to any one of the preceding clains 3-5,
wherei n the oxygen content is set by di%%lacing oxygen usi ng a non-oxygen
gas. 7. A nethod according to any one of the clains 3-6, wherein steps are
taken so that no oxygen or hardly any oxygen is taken up by the mlk. 8. A
met hod ac CgféfeﬂﬂbIBIQOﬁ’@Y thRa 1F0 s for aapdbriggahailight3tdbilitherf ¢ha nsilkps are
taken so that the carbon dioxide content in the mlk or the mlk product is
set at a var tlee beilkpweedudo ppm and the saturation val ues of carbon dioxide,
pref erably_ hetween. 12 m and, 1500 ngd . f ween 150

68 _seﬁg ge}s gnéi&gredpxxﬁu ory gnﬂ%) éfoéﬂ{c%, &hﬁﬂﬁ'atqzlu

ppm and 500" ppm ginm or a m product, such

that the oyygesh eomle@Rlis IwéONRin 5@@@@%@@&%@&@&@ dldy 250\, miiae 250
ppb, norepreterably |ower than 150 ppb, for inproving the ll%g% stability

of the & | krefierably lowek throdidt ppiendide efrbanghiexigieycoptent ¥ mghRror a mi | k
product, such that the_,oxygen.,content.is |ower tha ﬁg? ppb, preferably

| ower than%b% @mp%#& %&8@@%‘1 IPE)%BP”?‘F% all%t?ri{) * and the carbon

di oxi de content is higher than 100 ppm for extending the m crobiol ogical
shel f life.



