WD 2006/ 011801 PCT/ NL2005/ 000557 1 Title: Method for conditioning nilk, and
the products obtai ned and obtainable therewith The invention relates to a

met hod for Vg@%%,{@&i ng mlk, and in particular for Setﬂc&%zodgﬁgdsg')’i ng or

ot herwi se controlling the gas conposifjion in the mlk at any tinme or during
the conplete treatnment process. Further, the invention relates to the mlKk
and m |k products 5 obtained and obtainable fromthis nethod, which mlk and
m | k products possess inproved properties. Mdrre in detail, the invention
relates to the treatnment of pasteurized mlk and m |k products which have
an inproved shelf _life_and/or_an  inproved quality. 10 Producers and
processors ofliHp1 Meathed deeondifdening mikeandithepradactssebipinpshand equi r enent s

i mposed upon mi | kobiednallekhpreydtlet s from a bacteri ol ogi cal point of view.

At the sanme tinme, however, the product should remain reasonably priced. In

practice, it is HeelgvéitiQipilacksito 4 Alechsd PPEoRGitioddid ibs apdsisi bl e in the
production chain to prevent spoilage, at _|least quality 15 deterioration, of

the mlk. Nowagkgelardprizgtianghmegdifyms orotbermisespytnollane the gaxds of stal ling
the occurrence of. decay,,and..preventin lity.,deteri.orati on conprise
storage and c??aé’ﬂﬁlﬁ](ﬂntl_naﬁhel%&Ft%%rté?%roglﬁfﬂ% et%&?l?%atgﬁﬁtnﬁ?l_gf erably
lover than 4@)cest RaAheE theAhvORHIAT W1aRshBahe biiBRhLAGiIIRpLbMaLE ON Of
naturally 20 occurring antibacterial enzymes in mlk; controlled

f er ment at bon obbtaiged agdi dhitaimable frosdriy mdthed, wibebmilkendawilkypraductsnor eover ,
much research has been dope on t.he addition of CO2 to freshly cooled mlk.
Cool i ng raw ACFRESEAMPEPYES PHPEEYEit h of mesophilic bacteria, which 25

extends the storaggeShaRithil! theahvEhdién PALRSoithe tfoditdd® oPpasR%SEAd The
grow h of psychrotrophic (cold-Iloving) bacteria, however, i s not inhibited
and sonet i nesilaendahily pyoduetsarladh have laa imprevadshalfibifedamdfer anf post
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 COg 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-



WD 2006/ 011801 PCT/ NL2005/ 000557 2 contam nati on by psychrotrophic
organi sms remai ns present. Although these bacteria are killed off upon a

thermal tregoamBlo1®h M Ik, this does not hold true of gldrangiBssssecr et ed
by these microorganisns, particularly not { of proteases and |ipases. These

enzynes are capable of degrading different 5 mlk conmponents and in
particular proteins and fats, so that the2 keeping quality of heat-treated
mlk and the quality of dairy products prepared therefromis adversely
affected. Thus, the presence of |ipases in mlk gives an unpleasant rancid

flavor. M cr eBhed miHAIRASE psFdRbirbPhicOrsMiBidst:BENEAS prestt] £1tABAGPVEr casein
I s degraded, which is unfavorable for, for instance, 10 the cheese

production f tbesa hagterinlare killed offjaponrn theamabirealiment of nmiile thisoduds mot

psychrot rophi,c I Cr Qongani sns. causi W k decay. Thus, Ki nd. Mabbitt in
DY By Radtold, B GPBRLAER, S2Y0 0%y Tk BRGMY reakfihs, Plitaffidy BP0, o of
concentrati omp@&e&@eé’@n&%{E@@é’S. Thebd EnEyrovd Aredapabifdiofdgand Sigsdifferdhit

untreated whole mlk. On the basis of their work, they conclude that "the
i nhi bitory efridkremponents srd i patticpler proteing paddats, seithpt {hekeaning

di spl acenment of .di sgol Vv b t o, 1;he prese ..of 2 per  se I ch

I nduced an ir%cula(ljl %gflgﬁaﬁﬁrggﬁétﬁglﬁ‘oar{ldo#het%‘gal}ecgé’?g‘%ggé’r%u&%&ﬁeﬁaﬁéﬁ; had only
a smal | ef f eqheRiTfrdNgs hadarsolynafifcctd alfis, tROprdababkoBEpBlesdh milRadfesi N J.
Dairy Sci. 82 (1999) 690-695 that in pasteurized mlKk, the addition of C02

in amount s ofamsuipleRsamidraricith8avom Mictbiaprotenseacontrithide Gie bitdérrsas.r i er
films in pack s, extends shelf, life.. In. . particular, for.caooled mlk, the
Shel 1116 hautemorp i aeeh 1 degbrdean yhiof R A Giadg ki (GRBsEaehg 5 7
C02. 25 Rgrt h@k.chkbse hktion fidm $RA kM | K is al so taught by Ruas- Madi edo
et al. inJ. Agric. Food Chem 46 (1998) 1552-1555 and in Eur. Food Res.

Al'l Technol . 212 It 20kaywn4haty COedtinders the gepwth of nsyghgytroplicet at. in J.

Bg: : g; gg: 7?1?'1'10 gc())rog:!i iGraS gé&s%gg rrglﬁ? géc]égqu’hgg,nkingRgr?f szbball&qn-[ﬁ "Dardy inJ.
Res. 49 (1982), 439-447 have investigated what the effects are of
concentrations of 10-30 mM COg on the growth of such organisms in

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

"the inhibitory effects of COz were not due to increased acidity or to
displacement of dissolved Og, but to the presence of COz 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 COz 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 COsa.

25 Further, the addition of CO2 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-



(1988) 52-66 (20-30 MV, Ma and Barbano in J. Dairy Sci. 86 (2003) 1578 ;1
WD 2006/ 011801 PCT/ NL2005/ 000557 3 1589 (400-2400 ppn), Guillaunme et al. in

J. Dairy SGyg 6be0{4f02) 2098-2105 (to pH 5.8). Also, Mpahd Ral in J.
Dairy Sci. 86 (2003) 3822-3830 describe that carbonating ?g“w SL%% | k by

adding CO02 in anmounts of at least 5 600 ppm has an advantageous effect in
pasteurization. In particular, this effekt is attributed to the pH decrease
which the CO02 entails. C02 is described as a processing aid, which
substance can be renoved fromthe product again by applying vacuum

Previously, L@gs a00l240b Ppsh)s & uilaui8d ol POt Da@;%kss’ims)t@_%x%%@zg&ob%-?ﬁ)oshad

already found a simlar posifive effect in 10 m 8 MM C02. In
practice, thdtepHde8s to be consensus about the fact that at C02 contents

| ower than 300-4 no antim cr.obi o] ogi gcal ,ef [ cijated wth the
2. Despite the%gﬁ‘g%ﬁ]aﬁé‘&algﬂbé‘ﬂoﬁﬂg P88 b 2eRa a0 e? g%tdditi_on
15 to mlk i $hAPbarhoadtife rAwcAfREEkdhy 86dne O®) in MbLies of & 195&RAt deal is
al ready known about the oxygen content of a product and the effects

t hereof . PBn &90zmm dlas dyyadeantageats effect impasternpatigsi bnpartiglyr 98B)
1166-1169, passing.niir as rough raw.m.l k~is conne d with an

ext ended | ag eﬁ%ﬁ ¥ ggﬁgﬁegfgq WQFﬁﬁgﬁe Wi)ﬂ@%e 8??8&9%@5‘3% ®and lactic
aci d bacteri gesbiihd 185 ARrBeeshfiig 4185 whidsubat&coldn®e rdoRtfirbinciiR entitl ed
"De-aeration of liquids” in "The Australian G apegrower and W nemaker",

Annual Techninzaflu¢tszgain byoag)lyingpyacusm. PreviprglanLpeand fotellkiss fidloadde
st Ll ), st A Ehl koA LR Rl S0 KB RS 2 o T
or ganol epyi ¢ mPk ek Uuess M g nutritional value. As possible techniques
for lowering the oxygen concentration, stripping with nitrogen gas or
carbon di oxi de gds practice, there seems to be consensus about the fact that at CO2
contents lower than 300-400 ppm no antimicrobiological effect is associated
with the COa.
Despite the known bac’éeria-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. 1562-153 (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 oyt.



pointed oiit. WO 2006/011801 PCT/ NL2005/ 000557 4 Deoxygenati on or
carbonation of liquid foods or biological products by injecting nitrogen
gas or car Worq gas into themis al so described i - A- 2 ,001. In
EP-A-0 442b$§5ﬂ??ﬁyg?described that the oxygen contentzwyﬁéﬁéﬁﬁgﬁgg 5
drinks can be reduced utilizing ascorbate oxidase. The old U S. Patent
2,428,044 describes the use of vacuumtechni ques for renoving gases from
liquid foods. Further, a nunber of publications have appeared which di scuss
the effects of oxygen on UHT-heated mlk, and in particular mlk treated at

a 10 tenper at ur @8ty da3fitinlse cﬁegﬁm&pgfg@‘gﬁ%&uﬁ%gﬁﬁgﬁgﬁ@%ﬁ aft 47

(1992) No. 7, 438-441; remark that upon an al
changes occunnjebtitg ndiepeeu gasn ot berboxydiexide @as @mto thent ivealsd HkscrByeduai ng
sufficient o grép [ ”b | "~ headspace of the package, it has been found
that the free™m -é’ggﬁ@ éroups 15 in the mlk responsible for a cooked

flavor are oxidi zg¢p.a% Mﬁﬁt’istl*ltfﬁ&éé%ﬁgd tﬁé@fgﬁremeyg XPREIRGH fA&fSmd) SO

Fink and Kessler conme to the concl usion that groups produced in a
UHT step &r e dokikai caedbeoyedacgdartilizing heconbdte.oxideseJapanese publicati on

2004- 201601 concerns L,gh-t enper re.20 sterjlized cream in which the

cooked fl avor i s%ﬁ‘édﬂl@égbb?aFW %&%@ﬁfﬂ%s ti“THée ef @ﬁ%‘ﬁ&?&%ﬂlques

specificati ogog%gng\gﬁg%gggiiﬁg%h&{gﬁ @bgp! acenent of oxygen by conpressed
e fromn 'k that

car bon di oxi Is'sterilized. yy In the article by Lochner in
Deut sche M | chwi Flustheaf & (uBl&) ofpiiblicatiodsthavaapbearkdivemshidisosiss Lador 4, pp.

L Sharocks O e, RSN L L SRR L5 A o0
packagi ngoprlqgﬁggehpcugg\sg 1Bbgsgegat est influence on maintaining a virtually
constant ascorbate content.

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 1in 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

20  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

25  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.



US- A- 3, 065, 086 descri bes the preparation of sterilized concentrated mlk
products. For these products too, the oxygen content plays a role in 30

connecti on whbee@idsef | avors caused by sterilization. WOpeQRGhHHhkAeitd
PCT/ NL2005/ 000557 5 The object of the present invention is, by managing the

gas conposition in mlk or in the production of mlk products, to cone to
one or nore of the follow ng advantages:3 an i nproved mi crobi ol ogi cal
quality, an inproved physical and/or chem cal stability, including |ight
stability and shelf life. 5 Further, it is endeavored to limt the

operational cost $helobjqant tledibassent ievenbivant i BrmbaeyERstHRNedd dhalsitiagi cal
quality and on preventing, at |east reducing, the occurrence of a_ light
flavor in heat mitlegr dytherpradugtion of pubk pradaicess torrome ie ena or meusi ftheeat
treatment ismlder than he UHT treat nent.. |t .i s enmphasized that |ight
favor 1s o Aol Bead ket rrhr ot il cRERO e BtpBlnce Vot a
cooked fl avoiphydRhEindias chb@edhl di8R16S eaclabmedidht fapNe§ andshuftl¥et he UHT
treatments and which is ti connected wi th sulfur groups which are present in

the ml k. 5Li dwrthdraiiois ensleavorel4o dimiktthe hpexatiomakeebtsn t he presence of |ight
i n pasteurized product.s and, i.n_sterilized products. Traj ned.sensor

anal ysts associ aﬁ‘é pPFBﬁ‘fllaF’l t&’\?c}ﬁthﬂ% Ocllgesrfﬁ'éﬁ:}lﬁr(?ﬁ?f ﬂ%ff?a)irqlb?ﬂggﬁnzio?%st e.
This flavor ipsentitiBs $00bataddubihp, 1l dcetirrehte 8f HURRE fIWDEH il hedtStraghACi at ed
with is as yet unknown. It has now been found that by intervening in

particul ar amillher héhas togated meilloryeust.cohichitead ttpatpreat és atlder than

si mul t aneousl i ng th arbon dioxide ec. one _or e of the
just-nenti ong‘%e g%@i?‘if% &engr _lﬁﬁn%}&aﬁ?zﬁg&gaﬁ'ﬁgg?ﬂg}{/é% F e Ggﬁnd t hat
pasteuri2gd ifféredt flRAWPASERYS tHAMtHE bdeurRhesUEh codtiChavspaséishasual |y have
a shelf life of 7-8 days, attain a shelf _life of about three weeks when the

oxygen cont ebeen dischesqshakengda sennretion withetheddRdgedatmentspnsiwbich s | ower ed
2ccor 110 {0 RS SRk B B9 00 ER0 B At b e
flavor which is formed in the presence of light in pasteurized products and
in sterilized products. Trained sensory analyéts 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, simultanéously 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 Dby passing through nitrogen gas, carbon dioxide gas, laughing gas, inert



It is possible to displace the oxygen from pasteurized mlk or a
pasteurized m |k product by passing a non-oxygen containing gas into and/or

t hrough t hegg dhdeiiisdy Products, optionally conbined with j j assi ng
usi ng reduced pressure. For instance, good results are a%ﬁ’ﬂliggg/%gggy

passi ng through nitrogen gas, carbon di oxi de gas, |aughing gas, inert : :3
WO 2006/ 011801 PCT/ NL2005/ 000557 6 gases§ in particular argon, or mxtures
thereof. In view of the costs, the use of inert gases is not preferred,
When using, for instance, carbon dioxide gas, it needs to be taken into

account that dalies iggmrtiesl@r-ago8| ahbeusdd etsof, InieNofihR doets, EhaVays
desirable; in such cases, the gas is_to be applied in 5 such a way that in

the final proddeerteaises Farotiprefaret Whemusigoéronstanse, carhendionidparsept i bl e
cesnory: IEReSRLAT LS oflVBL TR LA BB LR pPEQSH Un Y O

necessary, a eas sira ues abdve the

mel ting poi ntwhichairg &t @lwhedésitanlé;gaastichicasdsh EhdTzhKisoio Bhgppliddkinpr oduct ,
in order that 10 oxygen trapped in fat crystals be released fromthem In a
preferredd eelianeny thahinstheaindorednethiy sastallscar remaipy belomsthejecr eani ng

mlk in a caonvent.ional n nd, then heating the creamfraction and
rendering it Sefng% ynpec%’f%%?%%?s% %‘ skimmlk fraction, a sinpler nethod

will then suffi oFhedBx}ferdigtodfeeditpidcedhodi th brodinct, e hotecesafydi Ng to

the invention, steps are taken so that no oxygen, or hardly any, is taken
up by the milatleassdasinabip,fte dent bee prodyehtavriuenbeve the welting peinganmal fr om

which the mJ)k | ai.ned. By, nature,., m Lk in,the body. of .a | has an
oxygen conte j € €n- co m et er m ne
(e o ThE ool otk D e Ik BRRERE e B er i me
by the gagp _20»%@eh%fﬁppeta infrat bhyaesls berelaged fronh Ehen YBER peoft@d is | ow
because it is bound to henoglobin, whereas the carbon dioxide content is

hi gh. I n cowsembedimestathis cang bgsyitabht earriedwuiibyifinsh deereapdoemilks ima a val ue
gf VSF?:JJ/;[ 0?- ﬁ;‘?’?&g’léﬁg%%l\gﬂl?gggr’ %—n4d' t%e\rllqle'a%n%ocﬂ%ic%égrﬁqi'ggtio%aér?&) Penqiegfggdl%’ about
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.



than 0.1 vol.% of oxygen. 25 During or after mlking, the mlk conmes into
contact with air, whereby an equilibriumis established, and so the mlKk

wi Il take upoQuyx@eRer As a rule, Fj the oxygen content WddnShRkodssze at a
val ue of 8-15 ppm At the sane tine, a |large part of theécrgrlbon%d(%soii de

diffuses fromthe mlk. Al this is enhanced when mlking is done utilizing
vacuum t echni ques. WD 2006/ 011801 PCTI NLZD05/ 000557 7 By now ensuring that
the m |k does not conme into contact with oxygen- containing gases during
and/or after m |l king, the content of oxygen will substantially not rise.

Thus, for instange,ndW kkiwang 3RaPPehedQNR dékl b bdibe VRoWoMLARGIRh 4§ 8en- O
after which the mlk is stored in a tank, with a non-ox?;gen at nosphere

prevail i ng i rontseningghseadurisfg atddor afier malkingdbe cantentod opngarewillt h an
oxygen content, so lLow that .substantially no oxygen diffuses into the mlk.
pheretially 9 xis

Such an atnog st ance be created by bubbling an excess of

hon- oxygen gas t Mhayghrtiigtakics kmilkiiedimpbd Yorsdlitilbing fRuubkhtezhpigRese are 10
f ood- grade gases, such as those described above for displacing. oxygen.
Because i B | ofieswhjeh thaaniois storad jnea bt sTith Acpheteat amasRBLBhI ¢ growt h

or esence of SPGRROk b EL-FEATAY SuP Lt ltadi Riibien Bidhda i 1T

m crobi al gr owyferdtshteas sOtovatlest wbsbarithild; nabspednh@ffugssriito @he @hilk.i pases
and 15 proteases by these organisns. This contributes to an increased
bi ochem cal S3tchisn atuyospthere samifoningianch depreatephydutiblingabexceds 6ki de, as

stated, is by nature present hLn.ml n a.preferrad. r.,embodi nent
accordingly, %gpé%gngaﬁiﬁﬁ%uﬁ%ﬂlree?ﬁ?‘ htf?ﬁ% a§1518%ﬁ if%%()f}ﬂ%p?nﬁpoﬁehaéfém | k, or
el se stepy afgod-giaR d:deBPduthaidthobe deairitRe abo0k fstedisplatRit oxdigen. 20 val ue by
I ntroduci ng carbon dioxide into the mlk or the mlk product. @ Thus, for

i nstance in a codecagsea anlew-pxyaen dndcaon-pierie pasteusizedipradudarbearabioxi de.
A o0 4 WGy AL ELLER, SERSSIAE LOD B SHE APERBA, i  >

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.



di oxi de al ready provi des advantages. 25 In a preferred enbodi nent of the
met hod according to the invention, steps are taken so that prior to the

past euri zaty@booshAreit he carbon dioxide content in the mpilsi8doshbesim | k
product is set at a value between 10 ppm and the saturation value of carbon

dioxide in mlk or that mlk product. Preferably, the lower limt is 100
ppm for instance at |east 120 ppmor at 30 | east 150 ppm The upper linmit
is preferably 1500 ppm r4 WO 2006/ 011801 PCT/ NL2005/ 000557 8 In managi ng
t he oxygen content, it has been found according to the invention - as

stated - that thgnpheheginabild byyden ediftest, abilast bderofourie aBidrliir to the m | k
product is inproved. Wien a | owoxygen ml|k or |ow oxygen mlk “product
accor di ng t o lRYRNGG e BAteds— halp 10tgstabgiy -Gighb stabiliad wé the sills or

obt ai ned. Fur, [ 7D e. inv ' ackage asteurized mlk
or a packagé%ggﬁg? %Pﬁié%dlsrﬁn?ﬁ%%%%%?1% E%v{o#y@ergrm lb%gr i?‘?l?xﬁg%%u havi ng
an oxygen coabéidt heovedinighes thOnpehtiopriefmephtad, | 0 Whtidialsie 25D is NOT €

pr ef er abl ?Egh'lower, than 150 ppb. Preferably, this packaged mlk or this 10
packaged 'Il@bB?@GGCt has a carbon di oxi de content between 75 ppm

preferably 100 p €156 I %en%t' g iy
percepti bl e amu%{{hf@}tﬂ}%ghﬂ%ﬁﬁ%%ﬁg%{ rglg'i; et edr ﬁ\gﬁ%%%gwh tgt%‘%qg?erﬁﬂ%gﬁe
menber; the yakkegabpsestdarized erillcptaductrthe heilb oo dhe milleppehet hoeirgnah f or A
a-. many people is at about sqonme 300 ppm for trained panel nbers some 15
of f-flavor aloXEERRyconteaklowsr ﬁl@o%)%?igh:é’ﬁﬁge%@yéoﬂ%t ES‘BZB%HPWEA@OF‘hdi cat ed
above, at t 08:. . I Lod.0gi cal
effect is as (])fg?ég%glgll\t}nwtbﬁ\e?%% 1%8%.1)%[ tﬁrégp%bﬁ%)’rs%é %c“ ?.Bﬂrg&ﬁ%ﬁg;tﬂé’ conbi nati on
of the rdlatipaekygddmilkxy@enct hns anhrbort diokitde coatait bettvgen [76wpmar bon di oxi de

content not only prevents, or reduces, the light flavor, 20 but npreover has
an anti m cr otirefesablyatVGppme and the F‘é%t“é)ﬂﬂtl}’ RATSPEble pRoypbykle sensorily

perceptible amount is the amount that is determined by a trained panel

member; the value depends _i_7g,ter alia on the product temperature and for

many people is at about some 300 ppm; for trained panel members some
156  off-flavor already arises at a COz content above 120-150 ppm.

As indicated above, at COg contents lower than 300-400 ppm, no
antimicrobiological effect is associated with the COaz. 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



of bacteria and other m croorgani sns. Because | ow oxygen pasteurized m |k or
a | ow oxygen pasteurized mlk product according to the invention possesses
an i nprovegvd iogddrighabi lity, no measures, at |east fewr€T/NB2HEOMWSS7 need to
be taken to treat the package in 25 connection with transparency and the
like. That is, no attention or |ess attgptlon needs to be paid to |ight
barriers. In another aspect, the inventidn concerns a nethod for
conditioning mlk or a mlk product, conprising at |least a step in which

t he oxygen content in the mlk or the mlk product is set at a value | ower
t han 500 ppbeveatuallydopestban &30apbodiore preferatdy doweprthasoh®@®npb,iandet such

that the value is 6/ 0%\%\&(1% PC,'%NL%@@S/QOOSS? 9 eventually | ower than
250 ppb, mor HEFERLR W&h“1Bb ppBPYand nost preferably a val ue
l'over than 100 pplirealyrGriYan BRYcA sHEK IRt S8 6k sitbitiod arhewtl?e é:tﬂz%éatlon
where the oxygen content is temporarily adjusted to a value |ower than 500

ppb, preferal@byteﬁltlls)mpomdymﬁpd to ﬂmaéuqoloafeerthbhﬁﬂom Ptrh@mahlﬁo ppb and

ot ai ned ana e HE PabgeP. Sach PRTprEY R ten RO RRARRARG (o apponded
claims "m | k éfé‘iib.'EISr"loévéi %Ea qgorp)bb Eﬁ%ﬂ%veh m&rbElBRié‘i’@aq kgler to

products wit h m | k constituents, 10 consti tuent s" i1 ncl udes
m |k, whey, p)bltmad@,ndrﬂmmembneehslﬁlfﬂlfﬁart i cuI ar casein, caseinate and/or

whey protein, t her centrated form, . Exarrpl es
of such products FE srrﬁ&fsﬁ éfé’@c?nglr @Pe%}ﬁ% § lmarfnﬁggplbog@g}é {?Til AW Yand

per neat e. Furﬁrb&ﬁet")ié1h%@1ﬁie‘dﬂ:@%fd@ttb%od&dt§wﬁlﬂbﬁﬁm @risORGer ﬂ@PHrhﬂ@n‘%ﬂlﬂpm' 15
respectively nean "parts gg}; billion parts"” and "parts per mllion parts".

These ppBOandoppiitucateicincaulesailbevbeyineemente, aniapneteik fovrprtisuaose
e e T
wth an O biaii@lhﬁlﬁlﬁ 36.10x anpRisfoflsuele pmddttﬁﬂréﬁﬂksw'@ﬁﬁir%ﬂ&‘} 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 Orbisphere 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

256  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



20 Pasteurization conprises conventionally a tenperature treatnent at a
tenperature to inactivate pathogenic bacteria. The m nimumtenperature
dependent sywamdbb@figati ng tine. Usual |y the tenperatur epcs/Nabookemss7 73C,

al t hough | ower tenperatures may be enployed, e.g. at tenperature of at

|l east 72 C (typically the mnimal duratigon at 72 Cis 15 see) or at a rg 25
~tenperature of at least 63 C (typically t!He mini mal duration at 63 Cis 30
mn). At tenperatures up to 85C, light flavor formation occurs to a

consi derabl e extent. At tenperatures above 85C, this light flavor fornmation
will al so arimdk oripagtfvrifedenilk @radudidenetes itbe switk ex miHt prashwe vavich t he

AR R S R B B e R R
denotes the mfltke YhivdAtida) ma@,phuﬁhghmavﬁd} digdeeBIb1OBY '&f&rﬁiﬁéid%h@éiryt Endlyst.

conventional heating step (without the neasures of the invention) has a

light flavor di sceheitihestap o a teanpedterensformytosaliugstleC As nefarredgostsep to a
tenmperature of up.to ahout 71C is referred t 5 therm zi,ng. The

i nvention 5cant_fh§}" 'BE %P?Vee&’%toc‘} et lie %%&pprﬁ?‘i?o Fypr ﬁ?{nﬁyf’ i nsofar as
under ther m zi4gi.6PRGLE @RS i de® _tH@Eﬁiziﬁ%:&nﬂ?ﬁéﬁsr &6 usdd, the QburdéReOr MaY
arise in case the neasures according to the invention are not taken. Also
ESL ( ext endedfdiphitfflaviof e)aynatike imcdseshbjreedsmded accandidg o the ihveasdioreate can

t herefore possogss a light flavor, which is reduced or prevented by the
measures accHWitAGe o the invention. ESL-milk is usually distingui shable

from gepast eur i sedsgindt, RitdRRidEhelfSr:) AANORSE QubjdaRa todll Y Y. This test

is generally positive in pasteurised mlk and nedgative in ESL-m K.
ESL- mi | k i0s riseatsherti can therefors mwesesista hghit flayprowbidxisdatlitced or15 As

i ndi cated ab hock al d f.fichent to.obtai
M croni al acvilileaed A mEanCeq dehea ne e Rudthicn R famitR i Dot

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 réquirements
can be imposed on the package regarding its gas barrier propgrties 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



can be inposed on the package regarding its gas barrier properties and
especially its oxygen barrier properties, since sone increase of the oxygen
content i nwdwodaGk@aoge does not lead to an i nmedi ate depceasmosboosdre 20

m crobi ol ogi cal quality of the packaged product. In a further aspect, the
I nvention relates to the use of a gas mxture in mlk or a mlk product,
such that the oxygen content is | ower t hah 500ppb, preferably |ower than
250 ppb, nore preferably |ower than 150 ppb, for inproving the Iight
stability of the mlk or the mlk product. 25 In a further enbodi nent, the
i nvention rel280gprh dThdeppseliofit of Yescarbox tioxéld contehtkfonrthss wdd I ipfaduct |
such that th xygen . content is |ower than 500 ppb, preferably | ower than
250 ppb, nor33§?yIQPé@wyiﬁdvﬁwr%qﬂﬂfmﬁf@m¥e %Bpb, and the carbon di oxi de

content is hi 9he&ntﬁméﬁglm@%ée&{con%éﬁte%&gq_pgsg& § 38tHe ddrb6n Qfioifle m | k or

the mlk product. Preferably, t ower J imt for carbon dioxide in
this use i s abnteadst cogfdrpyty withefhermabbontdtvémtacn, avuadesodnesgiiive

PCT/ NL2005/ 000557 . 11 200 m _.Th pper limt.,.of the carbon di oxi de content
For this Gse orgmgiortic oAy s mdatthype: FaE ALt PO GoRRBRERE T on. I n
managi ng { he ,9xyary 1BARGERL, ARSoBARHABDARLER AN CHIL (T igtocont ent in
conformty with t present 1nvention, a nunber of negative 5 organol eptic,
qual ity and nuygét-indeded\wsalfne reattidotss colsrfdling aodividd tileeconpmmniddi t y
formation, photocatalyzed adverse fl avor and/or odor formation,  _ .

oxygen- i nduc & EHI AR OCFHNT INcHILFASL 49 §9° %\%?‘;?Fﬁe@tcﬁ’@ n

oxi dati on, dq; ROk h0&E Wyl tHeft Ao F@SRnEOsHh ALvRat - A"
addition, i ttﬁagsbgeen 1} outn(?%t %to m crgnu?l?ciqlenét)gﬁ%uc ’%gﬂvﬁﬁa#ﬁ@itﬁg} rand in
particul 40 1GhtBevBamitaahd$ vrtamihsiremaimtacetean inareasdd dxtent) which eased

extent, which_ also enhapces {he ality of the mlk or the m |k product.
The best res&1§%e%h5€1085t%g?ﬁgﬁh Ogé’@tm orfthe BB dUsht ent, and preferably

al 50 the carbon dipidle:6a0keAte RkidhyTdbling Wi LEy elPetNgERANd  Lhe

carbon di oxi de are al so renove romth racti I's renmoval from
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 miIk 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



15 the fat fraction is preferably carried out at a tenperature at which the
fat is present inthe mlk in nolten condition. Very good results are then
achieved {y %6JMYdond oxygen by nmeans of flash vacuum techNLmos@osshat is
specifically not described in the prior art, as far as the inventors know,
I's that al so the gases, in particular oxy%en and carbon 20 dioxi de, present
in fat are to be renoved. The degassed mi¥k is subsequently pasteuri zed
under anoxic conditions. During these steps, in a preferred enbodi nent,
light contact with the mlk is avoided. 25 Were the steps of keeping the
oxygen cont emolleciadanmdrkegpirteyl tohthe ik lrecepdiomxdtdeesadmbdkitprbieghingccor di ng to
the invention.,are already carried out at the site where mlking is done, a
m |k raw mat PRRPS e8s B%Féi ned which is not only of higher quality in

conposi tion and nygERRLAId 46 mBHbioAbS & NASpRcodiRBIRiaghRIH atd A& tRbhSt
preserving the positive properties. This nmeans that 30 an econom c advant age

can be achi evetil durtihgtrarspont dtkinntdbedsilk getpptioplstoes2iBewixpl8h/hntages

PCT/ NL2005%/ 000557 12.collected or transpprted to t m | k, receptj.on stores
of Ik procddtl inpaiafs Sfblads b AGRERGhe drialiy Bre PLFERST o ihe
precedi ng paraBfaaRiedy @Y i teeorded Bf the AMFAMEgdd RNFPEHthid withtdie m |k
reception stores, |ikew se advantages 5 and in particular advantages in

m cr obi ol ogi célermizatiqnystgpewbitha¢onventivhally ceiprisesnbeatieaypde a n t he order

of the advantages tp be talped wth therm zation ste ich

convent | onal | GreonpPed A Eh g Bt wtn A PEHPRERbeP Bk Belibtlon cven
with a conventi ongdr thasheattérs advantagesAre SliofoBEainbatwha lo¥eringdiiRnt ages are
al so obtai ned when | owering the 10 oxygen content and setting a particular

carbon dildki deygentcenteracuuh stittiggtacparticelaroashan dioxifte enatentakasopdiagdount i |
after the tregliicnle of e MLk pnd o Lhe LoRERR AR & dld KuRrQducts: 1
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;



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

I nstead of an inproved shelf |ife, it is also possible to obtain the 15
convent i onglo Hebischi fe whil st packagi ng i n cheaper, atpteasioosvmbist atively
| ower - gr ade, packaging material. ii Wen it has been chosen to saturate the
m |k upon the mlking step, at least to_load it with carbon dioxide to a
hi gh extent, then at the reception, preﬂérably, prior to the separation of
the whole mlk into a creamand a skim?20 mlk fraction, a degassing step is
used, conventionally after a heating step to above the nelting tenperature
of mlk fat. Thi Figs2 besasske efisdiof ddpmsinieandbs anbyiedilliak lonithelidht fat and
hence may possibly entail problens, at |east inconveniences, during |ater
processi ng ofodpReng eam fracti on. I ncidentally, the creamfraction too,

Procentl y. the. | MOE! PORVBERT POt e U RERH L plate St PN R

fol | owm ng nonrkidem@, i2004exanpl es. I n these exanples, reference is nade to
drawi ng figures, wherein: Fig. 1 shows the effect of gassing and/or anoxic
filling ofR the light odor; sa Af 1 WD 2006/011801 PCT/ NL2005/ 000557 13

Fig. 2 shows theef f degassing and/or anoxic filling on the |ight
odor; and Fig. 3“@{%&%1’]‘?% results of standard bacterial plate counts of My

25 to June 16, I100AfatomBkawvgd sulfjedtodrat attempekatvas of GbJ ¢cbabdblihg &vith
tenperature of L 70C to bubbling with nitrogen gas, to gas such that oxygen
val ues bel ow 5tR9SERB2REP ea%%mlbﬂlatmyﬁeraﬁalaeﬁi%gb%ﬁgg gag e areaspad

degassed | owfa 5 bi‘bi@@ﬁelfei éa{seﬂefé@g@ﬁe degassed low-fat milk was filled under

10 anoxic conditions into non-translucent bottles, as well as filled without

imposing particular restrictions on oxygen contact, so that the product then
came into contact with oxygen only during filling and through exchaﬁge
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



10 anoxic conditions into non-translucent bottles, as well as filled w thout
i nposing particular restrictions on oxygen contact, so that the product then
came into cQBhagiidt h oxygen only during filling and thgqugh, nge wth
the gas in the headspace of the bottles. For conparison, also Towtat mlk
not stripped of oxygen was filled, 15 anoxically or not so. In the
followng table, the variants are shown. ariant 1 2 3 4 Degassi ng yes yes
no no 20 Anoxic filling yes no yes no Exposure to light no no no no

Exanpl e 2 Exanple 1 was repeated, and the products were rated for |ight
stability 2RAmxiafidbrgsory panelyesl n partinoul ar, theesvari ant $105- 8,
corresponding.to the respective variants 1-4 from Exanple 1 (see next

tabl e) were, H%W‘QEPL%]B ng, t'Y8? exposed® o 50, 00FSLux for Y88 mi nutes at
7C. Variant 5 6 7 8 30 Degassing yes yes no no rkrj rf tI' WO 2006/011801
PCT/ NL2005/ 000557 14 Anoxic filling yes no yes no Exposure to |ight yes yes
yes yes By the p@8iethe pawglf lightosdovasagidseribbé ds pdastic/chemical/synthetic,

pl astic/chem cal /synthetic,_ 5 conbined with spoilt, cheesy, and cowshed
air, and éxpresdaned withspk, chrasyerrd covashed1vo, ang exprgssadiy YaJups ee of

| i ght odor. 0 i %g§] It enst f.50,000 Lux it was
est abl i shed %ﬁgﬁg%?y%f%wsﬁﬁ%?a#g oﬂ]n"%et@épr oduct (1-1.5 ppm. The
results are reprdfso ethdsoréinvdth 4 lighomtegsitief 50,000t itgasséstablished
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



10 and/or anoxic filling on the light odor (scale 0-100). Exanple 3 Exanples
1 and 2 were repeated but the lowfat mlk was now degassed under vacuum at
a tenperat we 2af/0pB0OC | nstead of at 70C. In the 15 fol lmwMigodsabés7 t he

variants are described. Variant 1 2 3 45 6 7 8 Degassing no no yes yes yes

no no yes Anoxic filling no yes no yesmé%s yes no no 20 Exposure to |ight
yes yes yes yes no no no no Fig. 2 sho 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, nore 25 |light flavor arises after

exposure. The@lmawih wigpgen (Epnmplasi | and 3hpecs not liharate,det #loaeti on during
filling, now f%ﬁ%é'qﬁggeﬁ%ﬁﬁp% 1];1%19 %&Yﬁ}h{%gél y apparent. Based on the

results of the 'S assune ‘he manner of hi degassing of
Exanpl e 3 al so renoves oxygen fromthe fatty phase, whereas { N WO

2006/ 011801 PCT/ NL2005/ 000557 15 bubbling wth nitrogen (Exanples 1 and 2)
does not |i ber at &xdmpled one di spl ace, oxygen trapped in the fatty phase.

Exanpl e 4 Lovv-f ttﬁ?%] ﬂ%aé B{g%e%j?ﬁ)m%z% %%04299 11 A5 follows: (1)

pasteuri zed and, untrea pastéurized and then

injected wt F(lsigasteh@lzad@(?ﬂ Yadther ahtra@fedppiteand fi I I ed (3) subjected to
bubbling with nitrogen to an_oxygen val ue bel ow 500 10 injected with

C2 to a C02 (Zapestedrized@ndphengaiectad vitbLAnt MCICP@caluaﬁQZOQ ppupaed euri zed,
subjected to ftﬂlllbcpl ing with sterile nitrogen to an oxygen

(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 CO2 to a COg 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. 8. In this Fig. 3,
the horizontal line reflects the critical value of the number of bacteria above

which the product is not storable anymore,



~value below 500 b iwith C02 to a COz value of 200 pp injected ppm and
filled:- Fromthe bottles, sanples were taken daily, which were subjected to
a standard plate count. 15 The results of the plate counts are represented
in Fig. 3. Inthis Fig. 3, the horizont@l line reflects the critical value
of "t he nunber of bacteria above which the product is not storable anynore.
{tFY' Xi FII BEJ %Il rpi A a 16 dains 1. Packaged pasteurized mlKk
or packaged, pasteurized m |k product, wherein the mlk or the mlk product
has an oxygen content |ower than 500 ppb, preferably |ower than 250 ppb,
nmore preferably Iower than 150 ppb., @pdpfd@s a carbon dioxi de content

bet ween 10 ppm and 1500 ppm 5 2. Packaged mi |k or packaged mi |k product
according to claiml1, having a carbon dioxide content between 100 ppm and
1500 ppm ti 3. A nethod for conditioning pasteurized mlk or a pasteurized

m | k prod ct, : : nt in the
mlk or e m prgé gg%t&%%ﬁg%?%l'?& gf g’gf ‘?’&]ﬁe&ehﬁ&&?ﬁ%ﬁ& Igaﬁgﬁd wherei n
steps ar ew}l&eﬁmm@ n5idk ol dhe trhk gablast Ha@andﬁygeﬂtcentenﬂom tialnk or the
m |k product is set at a val ue between 10 ppm and 1500 ppm _and nore

pr ef er abl YpOSepmlaarrefgmbly lwvgpthmawwbpmﬁrezpreferﬁblmlnmmﬂmmila@ PPd-cl ai m
3, e el L QSR SOBLSL 2058 ke cin 1FH5 LU0 250 PO and
5 2. Packaged milk or packaged milk product according to claim 1, having a
carbon dioxide content between 100 ppm and 1500 ppm.
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 or
the milk product is set at a value lower than 500 ppb; and wherein steps are

10  taken so that the carbon dioxide content in the milk or the milk product is set
at a value between 10 ppm and 1500 ppm, and more preferabl‘y‘between 150
ppm and 500 ppm.

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.

15 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 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.

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

8. Useofa 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

25 extending the microbiological shelf life.



15 5. A nethod according to claim3 or 4, wherein the oxygen content in the
mlk or the mlk product is set during a heating step to above the nelting
range of the mlk fat. 6. A nmethod accin(' ding to any one of the preceding
clainms 3-5, wherein the oxygen content is set by displacing oxygen using a
non- oxygen gas. 20 7. A nmethod according to any one of the clains 3-6,

wher ei n st9eps UL ofa.dxgas mixtubain nulloxy genilkrprodudt, ysmhythexy,benxygen aken up
by the mlKk. gas mxture . in mlk or a product, such that

the oxygeﬁonmlérlﬁw% tﬁaaeﬁoqm Byeteraphy) 1%%@%2@ pah/em%me@g@ ]f.’Ypb

maher ¢ na o e AEBra s b B A BRSSP LR RISl
9. Use of y@ogast.mM xture in mlk or a mlk product, such that the oxygen
content i$ | ower than 500 ppb, preferably | ower than 250 ppb, nore

preferably |ower than 150 ppb, for inproving the light stability of the
mlk or the mlk product. _





