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Title: Method for conditioning liquid, neutra
products, and the products obtained and obt ai nabl e

wo becowisbh The i nvention relates to a net hod fPETI/NL2005/000558

conditioning liquid, neutral products which are

i ntended for consunption or for processing into foods.
In particular, the invention concerns a nethod for
setting, nodifying or otherwise controlling the gas
conposition in such products at any tinme or during the
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m croorgani sns and are therefore subject to decay.
Pr od UGigusd, anchtpalomesiswotswhificks achintentedfor ¢carguinadption or for

g{r?)ggégg %éq{?B&%ms ﬁ%ﬁgﬁ E{aﬁ @ﬁmgaﬁg&%w
TG 00 RO Dl o BEGRR, 44R ot
lrangeadts.¢-8.0 hhdipreRehbly A tlepine ¢f5.5aKk5. Bidbralds, these
early as possible in the production chain to_ prevent
dwodyicts also contain a fat phase. Examples of such products are liquid egg,
milk, liquid neutral milk products, cream and cream products, cooking
cream, pastry cream, pancake mix, soya milk and other liquids based on
animal and/or vegetable proteins. Characteristically, these products are
typically good nutrient substrates for microorganisms and are therefore
subject to decay.

Producers and processors of such neutral, liquid products are therefore
continuously faced with the stringent requirements imposed upon such
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 decay,

at least quality deterioration, of the liquid, neutral products.
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at least quality deterioration, of the liquid, neutral
products. The use of preserving techni ques based on

WO p@seasINg the tenperature is not a practi cal POT/NEX®H000558

a realistic option for protein-containing products,

such as egg- protein containingeoproducts. Soon,

denaturation can arise with at ?endant coagul ati on.
Conventional |y used nethods of stalling the occurrence

of decay and preventin quallty deterioration of the
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for instance,
contammatr‘,llon by psychrotrophic organisms remains present. Although

these bacteria are killed off upon a thermal treatment of milk, this does not
hold true of all enzymes secreted by these microorganisms, particularly not
of proteases and lipases. These enzymes are capable of degrading different
milk components and in pa}rticular proteins and fats, so that the keeping
quality of heat-treated milk and the quality of dairy products prepared
therefrom is adversely affected. Thus, the presence of lipases in milk gives
an unpleasant rancid flavor. Microbial proteases contribute to bitterness,
while moreover casein is degraded, which is unfavorable for, for instance,
the cheese production from that milk.

It is known that CO2 hinders the growth of psychrotrophic

microorganisms causing milk decay. Thus, King and Mabbitt in J. Dairy
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Mabbitt in J . DairyRes. 49 (1982), 439-447 have

I nvestigated what the effects gre of concentrations of
10-30 MM CO2 on the grow h of such organisns in

unt r eat ed V\/nole mlk. On the basis of their work, they
conclude that "the inhibitory effects of CO2 were not
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C2 to mlk is also taught by Ruas-Madiedo et al. in J
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particular, this effect is attributed to t H

<L 40 £t Bl 11655 et bbdnab Dairy Sci.
L T A RN N
qndskPs2iBe ©9-30 mN9Ma and Barbano in J. Dairy Sci. 86 (2003) 1578-
1589 (400-2400 ppm), Guillaume et al. in J. Dairy Sci. 85 (2002) 2098-2105
(to pH 5.8).
Also, Ma and Barbano in J. Dairy Sci. 86 (2003) 3822-3830 describe
that carbonating raw skim milk by adding COz in amounts of at least
600 ppm has an advantageous effect in pasteurization. In particular, this
effect is attributed to the pH decrease which the COz entails. COgz is
described as a processing aid, which substance can be removed from the
product again by applying vacuum. Previously, Loss and Hotchkiss (J. Food
Prot. 65 (2002) 1924-1929) had already found a similar positive effect in
milk with 44-58 mM COg; both are also cited as inventors on the United
States patent application 2002/0127317, in which the combination of CO,
addition and pasteurization for inhibiting or reducing bacterial growth is

claimed.
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appl i cation 2002/0127317, in which the conbination of

CO2 addition and pasteurizatiop for inhibiting or

reduci ng bacterial growth is clrﬂai med. I n practice,

there seens to be consensus about the fact that at CO2
contents | ower than 300-400 ppm no anti m crobi ol ogi cal
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As poEsithleemoee hfor quetnice D.Bowdlim gn tameadicle entitled
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it is described that the oxygen content in foods and :
dhigwidsfooda pevided pdrantagasi for the skraes &P@bléwdtjse@_rganoleptm

properties and the nutritional value. As possible techniques for lowering the
oxygen concentration, stripping with nitrogen gas or carbon dioxide gas is
pointed out.

Deoxygenation or carbonation of liquid foods or biological products by
injecting nitrogen gas or carbon dioxide gas into them is also described in
US-A-4,766,001.

In EP-A-0 442 781 it is described that the oxygen content in foods and
drinks can be reduced utilizing ascorbate oxidase.

The old U.S. Patent 2,428,044 describes the use of vacuum techniques
for removing gases from liquid foods.

Further, a number of publications have appeared which discuss the
effects of oxygen on UHT-heated milk, and in particular milk treated at a
temperature of 130-150°C.

Andersson and Oste, in Milchwissenschaft 47 (1992) No. 7, 438-441,

remark that upon such a UHT-heating, chemical changes occur that depend
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whi ch discuss the effects of oxygen on UHT-heated
mlk, and in particular mlk tgeated at a tenperature
of 130-150C. Andersson and Oste, in MIchw ssenschaft
47 (1992) No. 7, 438-441, remark that upon such a
UHT- heati ng, chem cal changes occur that dependon
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sterilization obj ect of the present i nvention is,

by ametraginga visugHy conissdiascerbatn coptNitd, neutr al
pr Oduﬁg %?‘3{ E)ﬁ@ogglqeg ﬁ %\}Ib‘%n Jh%?% of{s(eeﬁﬂggd g&l&'?ﬁ:rated

nﬁﬁﬂ@ﬁ"dﬂlﬁ@é.%r t9daé b"rbfduc"k@ too, ti%eosxygen content plays a role in
connection with off-flavors caused by sterilization.

The object of the present invention is, by managing the gas composition
in liquid, neutral products or in the production thereof, to come to one or
more of the following advantages: an improved microbiological quality, an
improved physical and/or chemical stability and shelf life. Further, it is
endeavored to limit the operational costs.

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
obtained.

In a first aspect, the invention concerns a method for conditioning a

liquid, neutral product intended for consumption or for processing into a

food, comprising carrying out at least a step in which the oxygen content in
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i mproved physical and/or chemcal stability and shelf
life. Further, it is endeavored to limt the

wop@eatisonal costs. It has now been found thatP®@INL2005/000558

intervening in particular at the [evel of the oxygen
content and, preferably, S|nuk§aneously managi ng t he
car bon d|0X|de econony, one or nore of the
just-nentioned advantages are obtained. In a first
aspect, the invention concerns a nethod for
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S&h‘anﬁﬁthppheprefémb\loalaﬁe thenehiéhpplahhg hersspraferablgdess than
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1908han 100 ppb. In this description, the
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per bi'l arts per mllion parts

'Eﬂ@:ﬁf "p@ﬂsm kﬁmﬁrﬁ/pﬁte‘s and r’fpbﬁtsqmramﬂmn(parhs"a These opb and
known to those skilled in the art, for |nst nce,
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| o8l AdARat 98 Prodict 1@&691%9afﬂ3¢ hARIsPE P 8o ﬁa\}alue lower than
500 ppb, preferably lower than 250 ppb, more preferably lower than 150 ppb
and most preferably lower than 100 ppb, an improved microbiological
quality is obtained and hence a longer shelf life.

The method according to the invention can be suitably used for those
products that are liquid at any time.

In this description and the appended claims, "milk product" (also
"dairy product") means "products with milk constituents", while "milk
constituents” includes milk, whey, permeate, milk protein (in particular
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.

Thus, it has been found that pasteurized milk or a pasteurized milk

product, which products usually have a shelf life of 7-8 days, can attain a
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quality is obtained and hence a | onger shelf |life. The
nmet hod according to the invention can be suitably used

wo evosohissz products that are |liquid at any ti neCT/NDR2005/000558

this description and the appended clains, "mlKk
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m |k, whey, perneate, mlk protein (in particular
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pskpldgen is to be di splaced froma product which

R ST S N TR R
phase, it may be necessary, at least desirable, to heat the product to values
above the melting point (range) of the fat present in that product, in order
that oxygen trapped in fat crystals be released from them. In a preferred
embodiment, this can be suitably carried out by first separating the neutral,
liquid product into an agueous phase and a fatty phase, and then heating
the fatty phase, for instance the cream fraction, and rendering it low in
oxygen. For the aqueous fraction, for instance the skim milk fraction, a
simpler method will then suffice. Preferably, for degassing, flash vacuum
techniques are used.

Because in addition to fat fractions, protein molecules have also been
found to retain oxygen, it is desirable to repeat the oxygen removal step one
or more times, while between the oxygen removal steps the neutral liquid
product must be allowed to release oxygen to the fat- and protein-comprising

aqueous phase.
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enbodi nent, this can be suitably carried out by first
separating the neutral, |iquidgproduct into an aqueous
phase and a fatty phase, and tﬁen heating the fatty
phase, for instance the creamfraction, and rendering
it lowin oxygen. For the aqueous fractlon for
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It is thus su0£r|5| ng that a conbination of_ the
r Bpatral arijk Ipm sty gengagn nné ereamnrodnets; epeliinggrgamgpastry
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results are obtai ned according to the invention with
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sel ect ed fromllqw% egyg, neutr m Lk
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carr1ed out with carbon dioxide gas. According to the present 1nvent10n

however, carbon dioxide gas is preferred, because the content of this gas
must be set as well.

In a preferred embodiment of the method according to the invention, as
far as it is applied to milk, steps are taken so that no or hardly any oxygen
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 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
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.
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less than 3 ppm It is expressly stated in this
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10

15

20

25

30

carried out with carbon dioxide gas. According to the
present invention, however, cagbon dioxide gas is
preferred, because the content of this gas nust be set
as well. In a preferred enbodi nent of the nethod
according to the invention, as far as it is applied to

m | k, Derapsomaier allringotheymiliheomaes intiodioptaetywithyajgsnwhereby

B eantraR e TtRn B S amico thcmith i Sk e it epu. As a rule,
offe2hRadn BhiBAt WA stdbilife gl ol WAUBRAS- P4 pRTBIEle §Bfe time, a

an oxygen content that is very |ow, the 0Oxygen content
i large Iplart of thet eanbonatiokidetdiffuges froon teaimilk ANdhid soxhhanced

I n_bl ood, .the oxygen.content is |aw because it is
bBhAE mgkﬁbgﬂﬁjﬁ)%ﬁ Riligme gaiym deelnigyss i oxi de

o 1k Pl i Bhiink kB Hie ol dbl br, 4aig 80} Eftablpith oxygen-
3edmt4iBngPass dRREISLhMOr AfftedahliRihg] ithyicdaterdhsflixygen will

vol . % of nitrogen and | ess than 0.1 vol. % of
oxylygantiatlymptanseaf ter nmilking, the nmilk comes into

ith.ai wher.gh i librij. i ;
oot abf MERdaT iBRENCH THEHE CAnA done iR Rrmtm taghniques,
S48y wiiéh PKY ﬁﬁi‘l’k COBBEY i tlanlkt, ARt bzrﬁnﬁbxya%e\fﬁbﬂﬁoééfhere

r
8-15 ppm At the sane tine, a large part of the carbon
dprexiadlén glif the deaflspanet dfethei thkk, At leashian atmespleresdth an
when mlking is_done utilizing vacuumtechnjques. B .
noWeRstrTtaBt s law that sbstagbally i oxte RS Sitenthe milk.
\ y tai ni .
S A EEAEHER DA R AR g o s of
I h&@-oxyBeis gak @hroul e il dpenhiBasuibeblddde this purpose are

utilizing vacuumtechni ques, after which the mlk is

sfoodegraida gasearfuchis thaseslescishod ahowe fyspisplasing oxygen.

2 VLR, 02 REATSRT SRk RSy B 5O amccrbi

SHRSHANGS wdwﬁapi@xmm hhisRsbit BEGwtHISf T1ddsridRCR a risk,

an atnosphere can Tor instance be created by bubbling

atheepressac®bf carbon dioxide is desirable. Carbon dioxide inhibits this
microbial growth and, associated with this, also the formation of lipases and
proteases by these organisms. This contributes to an increased biochemical
stability of the liquid, neutral product.

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

dioxide already provides advantages.



non- oxygen gas through the mlk. Especially suitable
for this purpose are food-grade gases, such as those

waleweioitsezrl above for di splaci ng oxygen. BecausRCT/NL2005/000558
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| ow- oxygen and non-sterile pasteurized products

anaerobic growth of bacteria, 40 particul ar anaerobic

gromh of Clostridia, is a rlslk t he presence of

carbon dioxide is desirable. Carbon dioxide inhibits

this mcrobial growmh and, associated with this, also

the flor mamagimgthe pyresyscontenp porsdigs thihe seation, it has
i butes.to

Eﬁ-ru% g bespogsfor arigmber pf eyt JANEY, produgts, such as
u%{%d?mlﬂg bPERcth Oh 4P thi ’p}ﬁ)%é%ﬁﬂllfbyoﬁhgﬂ% ’stéﬁlﬁ&%%e milk

ature present in that product n a preferred
aﬂbt;hél milhkt product idimpiroveds Wapen adewtalymentmilkespa idrws)xygen
carbon dioxide in the m|k, or else step eta
BETOLL ikt

k
rroduehaceoxfm ta s nyention lshre I-g{ble pPoduct is

t.roduci ng carbon dioxide into the mlk or the mlk
p(f%tatf&% Thus, for instance, in a cooling tank, the

m |k F@fthléﬁm‘é)@é What ipgreitivh reBiteo o @l M@k@@edﬁqtﬁd!@eutral
40C, the saturati on concentration i s about 2900 pm

frrodwat wdvcky abpuadbag]m/haaean oy seih cepens lowpr tba@ @QQtppb

LR RSB A SR TR PR B RN 296 Boband o
' d’é\f%ﬁ'd?&Mbtcoﬂ?e%tf BEtRRLMUEp PRI Gl geﬁéUrﬂ? rﬁ@f@&ﬁﬁble

neutral, liquid products, such as mlk and
patmdunt <Thé bensdrily prdroemsb]atamoum €l t@hamstmb that is)defermined

h
e dxsged Banel ymive R eas B RRFRS Hrish el o B wrorget
t’é%r%@«%a‘tm{ee %%@{}%}lﬁn{ﬁ)gq{l?%emg 1s 8ot 8 bP? oduct

al ned 'hvention re es to a

package ‘ihdlmﬂwdjabde ahadxypeadihotk whicaldyairopas kaffidcignt to obtain
has an oxygen content |ower than 500 ppb, preferably

| myienobia] x@@@amﬂe &mp@nw%ve@pabalyo,l levsptrimganteguirements

PR e SRR R HRPND SRDLEPAB R BEed O b

PSEdpePlib O h B dEpEallySitd Bﬁy@éipb'ﬁnéﬂ“@opbﬁlg@t@ﬁéﬁ 8&fe increase
of the oxygen content in the package does not lead to an immediate decrease
of the microbiological quality of the packaged product.

Moreover, for those products that according to the invention possess an
improved light stability, no measures, at least fewer measures, need to be
taken to treat the package in connection with transparency and the like.
That is, no attention or less attention needs to be paid to light barriers.

The above-mentioned advantages entail economic advantages.

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, with an
improved light stability. The upper limit of the carbon dioxide content for

this use is in fact determined by the saturation concentration.
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by a trai ned panel nenber, the val ue depends inter
alia on the product tenperature, and for mlk, for

wop@banse2 is at sone 300 ppm As indicated abPOENL2105/000558

oxygen shock al ready proves sufficient to obtain

m crobi al advantages. As a coiiequence, al so, less
stringent requirenents need to be, and can be, inposed

on the package regarding its gas barrier properties

and especially its oxygen barrier properties, since

sone Inmmapagiagathet dry geryagehcaxbonahivxide dombepiadkarpaformity
does not lead to an i medi ate decrease of th . .
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M%ﬁ%tvo%faa valle L0988, RIALHS 5&3%]% ﬂ%ﬁaﬁg} p&n&ai&*ﬂ,ephom-
I nvent1 on possess anh | nprove Ight stability, no
eregyzed adaérsedbntorfawbor odasioramtion ety genind teddesulfar

treat the ﬁj;ckage i n_connection with transparency and .
reectione colpmfading and vatatdacpawownd egdationede ngh occur or in

d b i d L, i er.s.
205 2k oo ettt Hbab ik ddfitiop fihas beo, found that
InicPor WridifRs stk W Vikdthind, lfagld RVSAtica¥ haBogtaihd8nd C

use of a gas mixture in m or a mlk product, such
wilztminse renpie mizchtean inerdased extérntn witch phin, enhances the

I Ly | t . 250 , f bly I
T oH TS g R EEDgBRy T 5, P er ol | over
t han V@‘ﬁ@n QHQ]SFé(ﬁs{wgbcﬁpdig%ﬁ;og:ﬁgqn%ﬂﬂBn $hd Qh%{éﬁ,Ye%{EBi%lﬂy

upper Imt o e car X1 de content or this use

laglviantd @t indeiabbiolegchlyqidlétysateustatistd. These advantages can be
concentration. | n_managi ng the oxygen and car

b
dn she gedenet &e advantesas & he ohtained with qomegeq?igation step,

Cnvent i by : | . .
STRiER R PenBRghI) B PR ABRLNE L 1ALt i A0 b0, o
RBAIvith Y ERvERtioRAl pREReERkRY&ed. adverse flavor

and/ or odor formation, oxygen-induced sul fur

r eactHoorthat codiser, faskiangagasdaneotlae obtaivedyohenrilowering the
CauBRBaoRtarE At toi s PROvoRF RS oo tfepR apeording to
£hé GRPM b @a%e g}é&% diily Yh LAk SprRBLs btagears kha &dsel o,

vitam ns an vita remain I ntact to an
iadeaatsest ehdxtehdinghétobagd Bfe md tlve anprdve dpiducy qohlity are
the neutral, Ii%uid product . . . .
obtained. Instead of an improved shelf life, it is also possible to obtain the
conventional shelf life whilst packaging in cheaper, at least qualitatively
lower-grade, packaging material.

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

collected or transported to the milk reception stores of milk processing

plants less often.



When the steps according to the invention are taken,
especially advantages in mcrobiological quality are
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advantages to be obtained with a therm zation step,
whi ch conventionally conpri seleheatl ng up to a
tenperature of 50-600C, or even with a conventi onal
pasteurization step. For that matter, advantages are

al so obtai ned when | owering the oxygen content and
set t i Wipea mdurasuwxeha]hosam v satinste dhe ooitk sppndbegniliking step, at

tslggt@fgeo iolq\éﬁgtgxlp &9 onI flélgga’g{n e%eetﬂcﬁ%r@m reception,
3%1%&'@1%%%{7 I{ﬁoiaﬂfjtc}{éqfeﬂa'mflgﬁ‘%ﬂ' tHE Q\%fﬂ& r&ﬂﬁllhﬁd’ a@k&m fraction
talne nst ea an 1 nproved shelf [ife, it is

ad1sd apdssi Dikk fractith ca degiesing stegnis wsedl, ceinmlitwmdlly after a

whi | st packagl ng in cheaper at | east 9 a! [ gq

hﬁﬁé‘m@ ptepeto Watéler@em%k?IBPerW? € ta[' 13{s because
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%fo%ﬁéﬁis CaYl Tela8l niHé)hV@hle‘H&@s SdiEn@gle® protddsivis b tlEam
raw material is obtained which'is not only of

hﬁ'rgbhonqﬁmltd&r;taﬂm thmpw@m fieactionctoni aﬁebbalna/obb@med can be
| so l.onger sh life il st preserving the

?)]6%"? H %%Heggl ebﬁﬁl%ga]*ﬁ?ﬁ s t hat IOan econo?n c

adva nf’iae%gnﬁ?n 1RE iR HRMER 1 'Betfﬂ?fhetrtbquﬂldhke&‘ﬁ? dadtsy R

col |l ecte transported to the mlk reception stores
ofol il g plodckssting exlaailes.| lesthest teaaniffies teferease rmemade to

chosen to saturate the m | m | kj ste

| Biss i, véhirly ghows therrselis Bf)ﬁtad’r‘{;‘%hg@c?%ﬂgi IT:]I%@% cQ %’%ﬂf May 25
e t eception, preferably, prior to the

S ﬁ%?%ﬁﬁghEQQithe whole mlk into a creamfraction and

a skimmlk fraction, a degassing step is used,

conventionally after a heating step to above the
rreltil_ﬁg_lm_éfature of mlk fat. This is because

carbo xi de di ssol.ve LI 1n mlk fat

my p g‘é’l ]i]ﬁt“é?rsl S%J%%leéer?bt getmy%rgg}lr? ﬂgwg%ﬁgﬁgléuslg with

dﬂft!r %F%EO Hé%&e&?'dlﬁﬂla{%f nGa9@¢8 hélB&t 500 ppb were measured

InC| creamfraction too, after being

okt ae d)rb@@hd&e gas meter. The degassed low-fat milk was filled under
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 exchange
with the gas in the headspace of the bottles.

For comparison, also low-fat milk not stripped of oxygen was filled,

anoxically or not so.

In the following table, the variants are shown.

Variant 1 2 3 4
Degassing yes yes no no
Anoxic filling yes no yes no



heat ed and subsequently be degassed. Presently, the
invention will be further elucidated in and by the
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reference is made to Fig. 1, which shows the results

of standard bacterial plate co#its of May 25 to June

16, 2004. Exanple 1 Lowfat was subjected at a
tenperature of 70Cto bubbling with nitrogen gas to

degas such that oxygen val ues bel ow 500 ppb were
measuEzdmgle® an O bi sphere gas nmeter. The degassed

| ow f k was fill ndi tions

non. t BERTIRIE drf apeRaaged HaE thelpv et itk SEps ek slggassed under
i @1 RB5q B0 a D A
R L R O DD R O p YO FRE ARy ing Bable

othe/valtinhtigafd dédopibednd t hrough exchange with the gas
in the headspace of the bottles, For_conparison, also
| ¥ar®at nil k not stridped &f ox§gen &as fill ed,

xically or not so._|ln the fol| ow t abl e, t he
geggﬁlggare shown. \)éef ant® 1 2‘&% %gassi ng yes yes
NARBRIAIPC filling ?' ryésyesnmoE&ﬂjrpl e 2 Exanple 1
oW

was repeated but the fat m |k was now degassed
under Basediommeasuresrgds af the onygeiﬁocmtent e 4be oariamts treated

70C. Ln the.foll own abl e the va
(REor s e iyt SR el bBa T Stier pdew dave'
Wag e bt 7be ”ﬁoﬁ?&rlﬁ&&t%ll&&e@%ﬁﬁﬁ* tHé‘ nf@%é%&‘é& '6%9%&1 9hilue in the
ygen content in the variants treated accor
t embbdimeneof Eganfpleh inbeeasrdiplabsva 580, at issasmnﬁ@dzvthat the
d
l?ayaimer of degassing of Example 2 also removes oxygen from the fatty
phase, whereas bubbling with nitrogen (Example 1) does not liberate, let

alone displace, oxygen trapped in the fatty phase.

Example 3
Low-fat milk was treated on May 25, 2004, as follows:

(1) pasteurized and, further untreated, filled;
(2) pasteurized and then injected with CO2 to a COz value of 200 ppm and
filled;
(3) subjected to bubbling with nitrogen to an oxygen value below 500 ppb,
injected with COz 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 CO2 value of 200 ppm and filled.
From the bottles, samples were taken daily, which were subjected to a
standard plate count.
The results of the plate counts are represented in Fig. 1. In this Fig. 1,
the horizontal line reflects the critical value of the number of bacteria above

which the product is not storable anymore.



storage at 70C, fromwhich it followed that the
nmeasur ed oxygen value in the enbodi nent of Exanple 1

wo pcoaserl t o above 500 ppb, it is assunmed thaPCT/NE2005/000558
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manner of degassing of Exanple 2 al so renobves oxygen
fromthe fatty phase, whereas Mbbl ing with nitrogen
(Exanple 1) does not |iberate, et al one displ ace,

oxygen trapped in the fatty phase. Exanple 3 Low-fat

mlk was treated on May 25, 2004, as follows: (1)
pasteurized and, further untreated, filled; (2)

pasteuri zed and then inject 1th CO2 to a CO2 val ue

of 200 ppm and filled; (3) j ed to bubbling with
nitrogen to an oxygen val ue bel ow 500 ppb, injected

with CO2 to a Cq 2-value of 200 ppm pasteurized and

fill |l ed; AndetHdd frasdomditicweithg & ligjik redittal foldioict hagended for
with sterlle rytrogen to an ox g n val ye, bel ow 500
WSI}IHP’@@F@& PHOEEPINELINAO A3POY.FORP BFINEATER IS at least a
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Wer e subj 0as count
rg@gl _of the plate counts are represented in Fig. 1.

In this Fig. 1, the hori zontal line reflects the. _
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f Phe SRAFYMRL! c%%c@ﬁtxfa‘ﬁfonpéfct%gﬁéh A%Hi8s $n %hﬁ?ﬁ?oduct %referably
conprising carrying out at |east a step in which
okyiyeserc b0 emd 1500 ppm. product is set at a val ue | ower
t han 500  ppb. t hod accordin cl.ai
addi ti oné myﬂeqﬂmssqogﬁﬁbg $0n asretlt Vg W%ole t@gr%@r&en content is
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_ppm an I on C car I OoXiI
in, that Aredyedd asdefRiat) Mnpohvee Bhdgee@ﬂanéamnmpmzherem the

oxygen content in a neutral, liquid product having a fatty phase therein is
set during a heating step to above the melting range of the fat present.

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

6. A method according to any one of the preceding claims, wherein the
oxygen content is set by displacing oxygen using a vacuum step.

7. A method according to any one of the preceding claims, wherein the
neutral, liquid product is selected from liquid egg, milk, liquid neutral milk
products, cream and cream products, cooking cream, pastry cream, pancake
mix, soya milk and other liquids based on animal and/or vegetable proteins,
as well as mixtures thereof.

8. A packaged liquid, neutral product which at filling has an oxygen
content lower than 500 ppb, preferably lower than 250 ppb, more preferably
lower than 150 ppb, and a carbon dioxide content between 100 ppm and the

sensorily perceptible amount.



3. A nethod according to claim1l or 2, wherein the

oxygen content is set at a value | ower than 250 ppb
waeaeprberably still [ ower than 150 ppb. 4. APCENhz®S5/000558

according to any one of the preceding clains, wherein

t he oxygen content in a neutrgﬁ; l'iquid product having

a fatty phase therein is set during a heating step to

above the nelting range of the fat present. 5. A

nmet hod accordi ng to, any one of the preceding clains,

vher ei n Upe obgggsrmidnte it ajliguid; npytrg, §ﬁ@<&1éqtng\awygg% oxygen

usi non- Qx as. 6. A.qet | t

3R ECAMB98: ne IR O ALY, i proterabiy
CRWe2thahnSl lﬁﬁ%g@,}’aﬁ’d SR FFN BidRidE ebntésit MdgRe AN 100 ppm, for
step. 7. A nmethod according to any one of the

pmeceving thé ainsgbielogicel gquabisgyneutral , |iquid product
is selected fromliquid egg, mlk, liquid neutral mlk
products, cream and cream products, cooking cream
pastry cream pancake m x, soya mlk and other |iquids
based on ani nal and/or vegetable proteins, as well as
m xtures thereof. 8. A packaged liquid, neutra

product which at filling has an oxygen content | ower
than 500 ppb, preferably | ower than 250 ppb, nore
preferably | ower than 150 ppb, and a carbon di oxi de
content between 100 ppm and the sensorily perceptible
amount. 9. Use of a gas mixture in a liquid, neutra
product, having an oxygen content |ower than 500 ppb,
preferably | ower than 250 ppb, nore preferably | ower

t han 150 ppb, and a carbon di oxi de content hi gher than
100 ppm for inproving the microbiological quality.



