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WD 2004/ 054371 PCT/ EP2003/ 014400 1 Chemcally
Acidified Fornmula The present invention relates to a

woeiosos43onal fornul a, a process of nmanufact uri PQI/EP2003/014400

nutritional formula, the use of L(+)-lactic acid in
the preparation of a nutritiondl 5 formula and to the
use of isolated or purified L(+)-lactic acid for

preventing growh of pathogens in nutritional
f &heamisally haddigd BeaMia Art 10 Gastroi ntesti nal

|nfect|ons | eading to diarrhoea, are still one of the
Th@girgée?lt 11‘2&%‘1’1?1%?1 &Q@t&?tarhﬁy{t]loﬂgl fd?frﬁpé: ya p1%%€§se<5f Iﬁhnufactunng
I.ons,

nﬁln’wlltrytl@il@?é fogmile ther b Ofédﬁw)d%r%wé il &he mvélfatl@n ‘of 2 nutritional
f @&Qnulﬁoa[ﬂﬂl k@ the& /@ Ner ﬁ@lﬁté@%&%ﬁﬁﬁiéd $k$)-IRtic acid for preventing

gastr I nal .inf ctl on 15 contam nati on

c SHH (P)‘{ap h%%‘%?ﬁ?lné‘l 190@3?%%18 or if external

factors favour growth of infective agents, such as
mbun d se ns in tropical or sub- tropical

ﬁlﬂ?tl??gggrwasgﬁﬁs bacterial pathogens are

ent er opat hogenti ¢ and enterot oxi geni ¢ strains of

E%ﬁﬁiﬁ&t&a‘f theczl%}é MRAGH! to ﬁﬁﬁrﬁ%éaa’aré QEil e?ﬂﬁ@'gifethe principle

" Vi ruse aV|ru QlVlruses

pp@wﬁ@i f deply dyingmfangye Baagerlaimfe“«t}ms@gﬁ%ﬁqdchmhemogen or its

ak&@and, re8 uanhlyydastucaiRd cohfabihifi anbf diatdrrdtdead.
Br east - f eedi ng reduces the exposure to these pathogens

and al so supplies the infant with protective
affoitobli efcediad nsayf onsrdrse neigkat hioge ngastroagedtinahg infections  if

l %Wa{nlh?t%rg ecréﬁﬁopfb déﬂs#ﬁ%ﬁg E!?é’lﬁéi!fd 'orbffe%ﬁa‘feﬂhfbgs favour

possi
t@rm@&wf H@%CC@NSI azeats, rowh- @ Wareh h@mlddiﬁaﬁ@lsdm itiegpical or sub-

W@F %]cgrl EH?lgﬁlgl%EngPyplgﬁleq)\i}bte?ir%gﬁisoﬂﬁog&dg Odrel %ﬁ%’iﬁﬂiﬁ@gentlc and

Tﬁﬁtea?tpé}%?éﬂ“ofs rﬁ@ém’éﬁé¢h oo S %élycfré?ﬁ g6 s example.

offdweer Qlﬂusfesifét(ftmdlses, Gﬁicﬂvﬁugds? a&QD@rOtBZ(ﬁﬁ) par36ites, such as
n

Oﬁ?v%eméﬁf’ o iela, RSB S0k Budd iRl Ofpttoel

96/ 25054. However, for infants the consunption of
afrbs tg‘h%&ﬁ '&hu@é&eﬂ{eseﬁélfsgfé ¢94h&de B?&%ﬁéﬁbo'dhg 4% supphes the

avol

ecduse of e I ver
" g itharolssye e IRATES RERRSLIORR R pataEeks, resulting in lower
exddiliérice vbRddisirhabd. eHowdocel brakisfeedg is not always possible, for

example if a mother has to leave her child at home or with childcare during work.
Furthermore, breast-feeding is not recommended if there is a risk of HIV

transmission (Weinberg G. The dilemma of postnatal mother-to-child
transmission of HIV: to breastfeed or not? Birth 2000; 27(3).

One way of solving the problem is the addition of a specific anti-microbial agent,
as is taught in WO 96/25054. However, for infants the consumption of anti-
microbial agents on a regular base should be avoided because of potential
damage to the liver and, in addition because anti-microbial agents often exhibit
undesirable side effects.

A nutritionally safe and effective way of inhibiting growth of bacteria in a
reconstituted infant formula is acidification. Under the trademarks Pelargon®,
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A nutritionally safe and effective way of inhibiting
grom h of bacteria in a reconstituted infant fornul a

WO 200a05437f i cati on. Under the trademar ks Pel ar gpex/EP2003/014400

CONFI RVATI ON COPY WD 2004/ 054371 PCT/ EP2003/ 014400 2
Bi onan(r) and Bi ogui goz(r) (SQ@CI ETEE DES PRODU TS
NESTLE) powdered infant fornulas are comercialised
hat have, upon reconsti ' relativel | ow pH,
HiGaeniS i Ripavieors spositgadt s cObiTs avetiiBhpowdered
%ﬂa'ﬁm@&ﬁ%b& *%@e fébﬁﬁﬁ@‘&laﬁlhé@ Wadt Mdves upaai @Ricbhs@ution, hSelatively

!@i‘g%gﬂg Pfirdl’fgl 518%%1 aﬁrgﬁ?gstt@gfgﬁn&mném fornul a

are fernented with lactic acid bacteria until a

FRFGo e BLprofed SR Rt AL & ARelfd fortbgsp formulas
ns) teme ok reost Th@nfsmrréhc dvdsth ihgeediantpeofc ent mﬂantedonnula are

e e r 0
PSSO C RS IO PGP, et

I eI h aSgJé%errthéhth@ ieuid i epienrised and pracessed to a powder

%Efl’%ﬁh@ﬁﬂaﬁﬂn Hagae I cdﬂtfdlf@@r Ryt 'b@czﬁfdeq{ Iﬁzi?ﬁprowde growth
st at.e f t he art can

RN SR s BbeS, Byt ccr abBetet” Pacdigbhagesy which can
prterfact withdhe fernmintdienspranessr di sed on a 15 very

speci fic value. However tinme-consuning the

fermentation of nutritional fornulas may be, it has

trethpaners; tha pHtofithe famalas o€ the @tnteo@‘rbt@mrgqsmh@rd@n He adjusted
%Pﬁﬁjéddat@Wﬂﬁ 1REIPRY AL fihAlMRrodWhi &Y R b"écﬁ‘f ?&@ed on a

gs Qe acidification of the product itsel
Q@ryc%’r?e tEHYCA quick acidification of conplex
conposi tions such as nutritional forrrul as, which

S OO TR G ERATE

dfet benefastilat $he racy 1écatmn actas dowle ralndl steadibyrporent prolonged
HH&S %ﬁﬁﬁ%a&tﬂ aava;ﬁ aplﬁ{r - HO3RE a%fcﬁﬁ&&ﬁc)ﬁ B@ftﬂy'ﬁédu&fﬁsdf is

ISt erefore an resen I.nventIo
sﬁwra%d aPngicki 3G 4ca¥1@1i1 rﬁf %pmmeﬂhccana%ﬂ@m (§§@1hta|5 cnutntlonal

E6rimhhg Wlli\il&ﬁrmrt)%%ea g f??cdiﬂpllef&y Iﬂﬂg‘@iﬁhf rdoitﬁ@gﬁents (proteins,
utrit|
ESPRRTH o diifN T clRpipG o, ArieR tesnlit 4 5t GBEnnds certain

tompohents) phae iseipar@Gon or axﬂxﬂplylwlsatmfacﬂosy fornofdpect to

provide a nutritional formula with an inhibitory

ef fect of bacteri al rowmh simlar to that of fornulas
Hcisdhetederepin olieqenf Hig prgsent invention to provide a nutritional formula

with a bacteriostatic activity whereby the formula can be prepared more
economically (without fermentation), is nutritionally safe and does not comprise
antimicrobial agents other than lactic acid.

In addition, it is an object to provide a nutritional formula with an inhibitory
effect of bacterial growth similar to that of formulas acidified by fermentation.

It is a further objective to provide a reconstitutable nutritional formula
comprising protein from various origins such as cow’s milk but also soy, rice,
carob seed germ flour and other protein sources, which is in particular suitable
for babies and infants and the protein source of which provides a balanced
amino-acid profile, preferably similar to that of human milk.
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It is a further objective to provide a reconstitutable
nutritional formula conprising protein fromvarious

wo@eoogioss7such as cow s m |l k but al so soy, ri cePCT/BB2003/014400

carob seed germ flour and other protein sources, which
is in particular suitable for 3babies and infants and
the protein source of which provides a bal anced
am no-acid profile, preferably simlar to that of
human m | k. WO 2004/ 054371 PCT/ EP2003/014400 3 It is
amstdmethemm@wﬂv\eetotcmmhm mfeﬁm foﬂﬁalat vxflmdmlsl Eﬁ:aldl\ﬁ??, G¥ith an acid
that has no adverse effects
kﬁﬂﬁﬁ%g z@%e§e§gﬁﬁggngﬁn?%e I nvention Remarkably, a
way was found to prepare nutritional fornulas based on
L] with L(+)-lactic acid, having
%???@% gﬁkﬁ#ghgabygpty and bei ng nutrltlonally safe
for infants. 10 Consequently, in a first aspect the

Meﬁeembl mAem QRaP FOMIIRS @epwé &ﬂu&ﬂ@&@dl fo‘hﬂhlﬂé' Based . on direct

t.he.for qui.d state, is
A i 5t 36! R By o, boisriogili aetioy and being
aotrtiorally dafefordnfmitd and whereby at | east 70% by
wei ght of the lactic acid is present as the
enantioner of L(+)-lactic acid., characterized in 15
Uoasequestlyorinubafirst alipeeic they paesait f invdntiom mrovides da nutritional

R, DI 1 AT 0 A e o
Wheredn te ? B1de epapsises lagiicagyl bt at gasa70% by welght

@ﬁtﬂ&h&t@é atid is present Me‘lﬂhaﬁt@fn@i ef !l(ﬁ%bfcﬁ@ acid Oclraracterlzed in
glag d|| ted L?Fé]é) ﬁjaIl%tldc acid until” a pH of about

B 4 aqEtILY% ourt h aspect the invention
provi des the use of isolated L(+)-lactic acid in the

FETCAE, o Al B AL ARl

&arny @aawdmg toehsumvemlonLeemprlanxg eataipd of
Pr Qﬁﬁd"ﬁg BEd 8% aMdtihgOf cd%%l*ﬂﬁﬁﬁféssduﬁc@&ﬁd/ bt hg?&lem source,

lasdlﬂ@tgﬁirdgfﬁﬁ&} e of t aggki ,a@oﬁrgi ntion is

9 1S0bfaied.

fer mentation step may be _av0| ded. 30 Another advantage
?[II ?E&ﬁﬂ.? rﬁrgfc'e%g the AVERGLPD Bro'xﬁdéshtﬁg usé o@risoo\fétgg %J(+§-?a{ctitcha%id in the

preparation of acidified nutritional formulas.

In a further aspect, the present invention provides the use of isolated or purified
L(+)-lactic acid for preventing growth of pathogens in nutritional formulas.

An advantage of the present invention is that the formula shows bacteriostatic
activity and a fermentation step may be avoided.

Another advantage of the present invention is that it provides, for the first time, a
directly acidified nutritional formula comprising predominantly the L(+)
enantiomer of lactic acid and which is suitable for infant nutrition.

Yet another advantage of the present invention is that it provides an acidified
nutritional formula that can be produced quickly.
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directly acidified nutritional formula conprising
predom nantly the L(+) enantioner of lactic acid and

WoR008/054331 sui table for infant nutrition. 35 YePCHREP100&014400

advant age of the present invention is that it provides
an acidified nutritional forrula that can be produced
qui ckly. WD 2004/ 054371 PCT/ EP2003/ 014400 4 Detail ed
Description of the Inventign Wthin the cont ext of
ﬂ)ﬁtéllé(g&ﬁsﬁrlpﬂpndﬁtbﬁénmﬂ‘mconpr| ses" is taken to
mean "includes, anong other things". It is not

dto bec strued.as nsi st
O enconth Sk fiis sDERECHQE B vorg s RpmgRises” 1 faken to mean
E{neludess binongGither thingsteltst oot imtsnded tebelicuadtanid & “consists of
%(113)”'2 hydroxy propionic acid. 10 The term"directly
aci‘dified" refers to the fact that acid is directly
added to the nutritional fornula during its

Ry R g %H}rteﬁh@f e n[%ijgééﬁt Qhvddiion t@? laEH@%:pfh iSSl]lﬁHétrStOOd as an

obt al pe fermentati on process
wABvalent I05 T &2 dwuidgopapiopionic agideduce the lactic acid
and the formula i s thus conti nuously acidified over a

T e ARty R ORe i E0 Botieofiet Pursdeit N fepdihf RS to the
aotrtional dbahaka, dlllmtg Iltﬂ Preystratiamy Thatacriityt &L (+)slactic acid is not
Bﬁ%ﬁédlgge%!fegmeﬁl% c@&y of ﬁw fcgﬁllhdlﬁe hgﬁe%xil gi;c"atlc 518 bacteria

eSI Ze

peredugeshe rlnoawt acigh rand élnm@nmﬁ@ lmgkmls sloptisroysip peidifiedader a time

Ch&LoPRIVART O%oudd Al percentages are percentages
b W%I ght, y% essuot herwi se i ndicated. The fact that

the formula is directly acidified may easily be

ddketenin eptomm fsouiid%l| ist n@tahnteﬁdétbdﬁ d‘rﬂﬁb@ﬁéthiw ad @ncludmg only
.ic acid bact

Bl R e Bup inethaeS B SERF: LBEG: SeBifondRt Hhacy ay’Be ustilized
bsiche rivmarror mablbedy do asryntheatzwlaromiﬁs aRzhmples, bagides intact

Pf‘otéfﬁ%{ ﬁgllﬁr y? fdﬂ:lﬂ@ ahll e Y Gad1as been

ernente |c aC| bacterirumor directly
acidified. Species-specific DNA probes of lactic acid

barp@teabey reiRefeffss HybReight dﬂl@ss&Qhé@if@@Iﬂ(ﬁéeﬁed

literature and nmay easily be concei ved and used by the
skill ed person.
The fact that the formula is directly acidified may easily be determined with

analytical methods detecting the presence of live or dead lactic acid bacteria or
the presence of metabolites of such acidifying bacteria.

For example, quantitative DNA analysis may be suitable to determine if a
formula has been fermented by a lactic acid bacterium or directly acidified.
Species-specific DNA probes of lactic acid bacteria have been described in the
scientific literature and may easily be conceived and used by the skilled person.

If the nutritional formula comprises bacterial DNA of a fermenting bacterium in
amounts higher to the DNA corresponding to 10° bacteria/g formula (dry matter),
the formula has been fermented.

Other methods for determining if a nutritional formula has been subjected to a
fermentation process may be selected depending on the remaining ingredients of



10

15

20

25

30

35

If the nutritional fornula conprises bacterial DNA of
a fernenting bacteriumin anounts higher to the DNA

w@oermesgondi ng to 105 bacterial/g formula (dry PEI/ER20P3/014400

the forrmul'a has been fernented. 35 Ot her nethods for
determining if a nutritional fornula has been
subjected to a fernentati on process may be sel ected

depending on the reminin gredl ents of WO
theOmititiB7h fopomia b0 63AmPR GDAIVEYA) dran Aming esids, small peptides

I;ﬂngpilu han-gr tr%agﬁﬁﬁ%ﬁeﬁ’ mh c@ﬂevaeg%t?ﬂglnﬁﬂ E}F}:h;@:gfd?ﬁnﬁ& idBased on intact
SR BrEaUe T doRB P (PN BGis LA ALK bacisrige ghamges the
banrugatibhef dedse \compoahdd.er menting lactic acid

bacteria changes the concentration of these

conpounds. 5 Free am no-acids, peptides and ot her
hecatmind-esiday peptides! iyd oplecri metalfoditest hee ubealiespecific for the

fégﬁf.eﬁh%lg a%ﬁv to’i“]ﬁétbﬁ dé?ﬁ oﬁ ﬁd Srsth! ¥ %rr%ntmg bacteria and

f men terra an sence of

hst m@mnqee@f th§S@ angiebolies ystuba faﬁlé]fysﬁ@\aiﬂiﬁg hasing deterdined, by

PWA BhiyanRakysh:ample, rwl@péﬁ RtR adid rba&eha Glak Ferdfdried the formula.
bacteria has fermented the formul a. I n the context

of the present invention, the term" |n |ts liquid
Bi thieeconteftesfSthe predemt 1ri\aahit10hhﬂie tehm finrsli quideyatde réfers to the

ff ol £ E¥irfta by, BEA MR 2Bt 2F SRo et sDstsdatgble or o
¢loHed liguid formulaarealidmatipdyoe pewdetadnforapla.i n it s

liquid state” refers to the |iquid, hydrated or

reconst tuted nutriti na}'l formul a obtained usua
Ié’d%ﬁ%ﬁ"go a2 ﬁpwaléfe@rfﬁ HrdsAtaudd stase'erelers g, he hquld "hydrated

O ﬁé@?mﬂmmﬂu@mm f@fmn@\wmlﬁsa fugtidty) B ddﬂwg h)pre&é’t@rmmed
anmunt s e [ er ar e S
FHPHRC ST Fash o pEE Smilipd SRy ARGt o Lspally, the

drmotnts cdovatenfind/beponter arespedificdionalpartidulan) powaddred formula.

acid is predom nantly present, neaning that at | east
70% preferably at |east 80% nore  preferabl

at
Watls respovs tevelsl degtic peids el Hs pukitianahdeormuly ﬁaﬁr%éaogiq acid is
ﬁlfedbﬁﬁﬁérﬁl pesent, Tnddh taﬂléabﬁmf(/ réf@femly %@ least 80%, more
P 8 o 98% or 990 aC|
zgghfy at leagla ﬁ]VSIF QL) pr|e af legst %A) by weig t of lactic
a01d is present in the L(+) form. For example 96%, 97%, 98% or 99% of total
lactic acid is present in the form of L(+)-lactic acid.

The term "isolated" or "purified" L(+)-lactic acid refers to lactic acid wherein the
L(+) enantiomer is present, in relation to the other enantiomer of lactic acid, in
the weight percentages given above.

Within the context of the present invention, the term "reconstitutable" formula
refers to the fact that a formula is present basically in the form of a powder or
otherwise predominantly dry structure and may be prepared ad hoc by addition of
a defined amount of liquid, such as water and optional stirring, for example.

Within the context of the present invention, the term "solution" in the context of
the manufacturing of the present invention, is not intended to be construed as
liquids were all ingredients are completely dissolved. To the contrary, for the
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The term "isolated" or "purified" L(+)-lactic acid
refers to lactic acid wherein the L(+) enantioner is

w@e@gems71in relation to the other enantioner PET/ER2OD3/@14400

acid, in the weight percentages given above. 30

Wthin the context of the pregent invention, the term
"reconstitutable” formula refers to the fact that a
formula is present basically in the formof a powder )
gake of onypriencs mﬁrmaﬁ@wyoaﬂ;? adsq ysedimheanaetually Ba emulsion

Rheamedisidsioags presadtdi tion of a defined amount of
liquid, such as water and optional stirring, for

exanple. 35 Wthin the context of the present
iPaeferabilpnthetpie of érenfotsmla)tapbivhally aftee revontigdationfwith eater, is in

t L t < AVent i t
SRR 53 % OERLESE0" SLLYAB Gy e rane of 40 1o
Drigrextinentose qrreferahtp| int tieyragigesof ¢édto Bed,t suchcantir@artg, 4.8, for
fegémg[@ WO 2004/ 054371 PCT/ EP2003/ 014400 6 sake of

convenience the termsolution is al so used when
actually an enulsion and/or a dispersion is present.

Bi ah %h?&%dh{nehh ef ﬂitdhlﬁése%rﬁ en¥e@ition, ﬂlesﬁliiﬁriti@ﬁal fdtnﬂ{lzi gsf 2 powdered
reconsti io water, iS.in e range o .
pEGRToT el yFof Bngle, 1033 & sRudEF AP, pekondititable, or
nHegativelyd aliguid ré&ad$-toedrark fommilpr ef erably in the

range of 4.5 to 5.0, such as 4.6 to 4.8, for exanple.

I n_an enbodi ment of the present invention, the

hilithei nutgtignal eomppasitions aecosdingeiodhe imgentionris powvrigred, 100-150 g,

bRsEHIbEYy 12001 40Xa 5P tRe pbivdefenR9WHEFRabIdNE reconstituted with 900
reconstitutable; or, "alternatively, a liquid

J3F-0-drink fornula. If the nutritional conposition
according to the invention is powdered, 100-150 g,

eferahly 120- f . powde y ef,er abl y, he
P CHRE el 2 P Re 8 G A TP WS PERaitRY pBLG S B0 Y8 present
powdéioad theepisiat speeifis advaptaged ancemnplirad too thdepreparation of

i 0 s 0.SQ g :

9%%%%?%3%%“‘? chothump G SS s B Qi ARE SIPOR, Boiged. the
epHpeali RS praFeiseWw lﬁ& R QIR %ﬂ‘%bents dyg diogthe, fact that a
Téft?@e?@abl?ts'ogﬁﬁint dfﬂ%ﬁ Rﬁ?}f mﬂqtﬁéﬁ?ﬂﬂbéﬂt]?ﬁemwctbzlf@bﬁied. The whole
efficien ue to the fac at a_  fermentable .. .
Bittres o b iantfe e ot hert 48b nfhuier BHS BRipgings gvaporation-
Jiep osttriyimg qir psdstomata highceattucobanat hi gher dry

matter, thus superseding evaporation- step or drying

of a solution at a high water content, . o
In an embodiment, the nutrifional formula according to the present invention is

an infant formula.

In another embodiment, the nutritional formula according to the present
invention further comprises a protein source, a carbohydrate source and a lipid
source.

In an embodiment of the nutritional formula comprising a protein source, the
protein source comprises a protein source selected from the group of whole or
skimmed milk powder, casein, whey protein, soy protein, rice protein, carob seed
protein, germ flour protein, and/or mixtures thereof.
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25 In an enbodi nment, the nutritional formula according
to the present invention is an infant fornula. In

wapethe7enbodi ment, the nutritional fornula aPCDEPR1003/014400

to the present invention further conprises a protein
source, a carbohydrate source7and a |lipid 30 source.

In an enbodi nent of the nutritional fornula conprising
a protein source, the protein source conprises a

b ostdli naratherc eensleodinieaty tpf dhet RBtriianap Grmwhe| accerding to the
%fﬁb@)’ﬁﬁﬁeﬁ@ WheRAGES r&éﬁleédhrcé“éﬁﬁlp‘?fs@& SVHb §IRY casein, the casein
é)f rice roteln car&z f 35 protel ger m
and/eF trgpwnm}w&it Ot BYERTNRr oof | VIO 2004/ 054371
PCT/ EP2003/ 014400 7 In still another enbodi nent of
e nutr naI formul a accordin odi nen
vt {rise olfnta A afhcE E60BHSF ukLolisid PR CLERSs: such as
phiatlysei totalyriaydrolysbé wheyctnel/ or ¢aseimtoacegetal paitein sources, for
E%{@ oysed. 5 However, the fornula may al so conprise

I'sed protein sources, such as partially or
totaIIy hydr ol ysed whey and/or casein, or vegetal

B %heérﬁbé&’iﬁiéiﬁsthef Ribth o AEFr §in tg' tl%ngfé Qi M%l?ﬁl%% Eﬁmpnses a

acco th rese n co
RetiagrStAgro S@B& ks ﬁgur&ei Bi % PE JGred eopppment. the step of
pddihgrar iesidesuad ifeohdudtt® befoep adfiingddd-nihceiclacid. d
source is conducted before adding L-(+) lactic acid.

Preferably, the formula does not conprise remainders,
Resfermbly, thesifelmasaodoesbaot epimprisserenaindersdiwagte loe residues of

B%téﬁ&'d&@ ltof &rl@f‘ﬂ{ Ql%e Bﬂﬁltﬁ&{dﬁ’i}o R Th £ éxﬁl}flﬁ 2135}', nlContrast,

npr.| se I VI ng lotlCcs, suc as encap
§®1iﬁ§§/15%ir VAL mr@bnoafsi;,csuﬁhc AD caeapsviaied say drisgd peobiotic micro-

sei@krhttROWIS bd Aldedti pdywakwderdo A oiider@alitritional formula.
formula. The product according to the present

i nvention may be obtained in any suitable way. In
fthe progtie, acicongling ite nhe psesehhivention mayt betdbtaiaéd in any suitable

g&&?]gllrl gﬁqﬂl@g bﬁ£§&1§ﬁ€se&€tag% Fd0 ﬁ%tﬁtl%#gp %mﬂflaﬁ may b@ selected

el'n source
bons angathsy of difiiergnt mfc%ﬁnd/or vegetal origin. For
exanpl e, proteins froml egumas such as soy-protein,

Tl RGO SRR gTHY | Re BRI fiogs rarsal and/or vegeta
beigie Flor egampiw prsteimyfrdra lsgiraes, sdch B ebpipadiein, ctieals, meat, or
Riifid Eia?z BOULEE Igo%n&a'ﬁpqé, whole milk and/or skimmed milk and/or their
respective powders may be selected. Preferably, the protein source comprises
whey and/or casein. Casein may be in the form of a salt (sodium or potassium
caseinate), micellar, enzymatically hydrolysed or otherwise processed casein.
Whey protein may be sweet or acid whey and may be hydrolysed or not. If sweet
whey is used, it may be treated to the end that the CGMP fraction is removed
(see for example, EP 0880 902). Hydrolysis may be conducted enzymatically or
by aid of acid. It may be a complete or a partial hydrolysis, yielding poly-, oligo-
peptides or free amino acids. Preferably, non-hydrolysed casein and/or whey
protein is used to prepare the formula according to the present invention.

If milk protein is used as a protein source, the milk protein may be casein, whey,
or further purified fractions, such as lactalbumin, for example. Preferably the
nutritional formula comprises, in percent by weight of the total protein source,
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whey and/or casein. Casein may be in the formof a
salt (sodiumor potassium caseinate), mcellar,

wepmyisgrcal |y hydrol ysed or ot herw se processBCI/EP2003/014400

casein. Wey protein nay be sweet or acid whey and

may be hydrolysed or not. If gweet whey is used, it

may be treated to the end that the CGw fraction is

renoved 30 (see for exanple, EP 0880 902). ﬂ¥dro si s,
afly/MJe, preerablyed0-6R%y ey caand Zfoﬁﬂ%,ugreﬁﬂrabld &40 casein, more
weﬁa%ws%r% tycahdmom.s% @sefydrol ysi s, yielding

poly-, ‘oligo- pepfides or free am no aC|ds

Preferably, non-hydrol ysed casein and/or whey protein

For eseshple) the Ef@ﬁn@lah’ﬂ&y foercmw & naitle daskd ngﬂD afi hﬁhchanged ratio of
resent I nvention

| k
PR oL QURGE Ptpieith: e T RO, YodSEtitigRis, & casein
predomninhetr fcprmul:ﬁl bd afi radiernasive, embodinaent] alm atdyuhiive a modlﬁed

o e SIS e ——

pERieise, s WO 2epil operppIti 20@3¢101mopre®mmam0%ver casein.

7 _ "
?;gﬁtﬁ@l y, the- ﬁﬁ%g‘gﬁccﬁ@lﬂg tgthoioﬁm%g&{t%%éﬁ%ﬂ n@e@y 40 ¥all-whey

SRR, WonDiSkrIeS Drefvin GpRLIbe AaS DENeh Praigin source, for
brseglen t h an unchanged ratio of 5 caseins to whey
proteins. In this enbodinent, the fornmula is a casein
FFhedom nant formula. In an alternative enbodi nent, the

v fraiedn aommdlmaseproméc Be2(%h afabeiamergyndf Wegutritional formula.
PEQLRINDS, tHeh oteﬁl aﬁcégﬁwvfd&sf@fﬁ% amdre ryi‘afé‘rabwh?a.w%, for

prote ISI equa proportion with cas
EX@HBiﬁ Kapofdheenergy of the foxmudanat i vel y, the formul a
according t the present invention nay an all-mhey 10

BN A S BRTRASEE: L7 S e bl
porovselan8uidxio dbrnitaes, eifeayyinddntt fornmla ris t foobal prepared. Typical
g&l’%%i El'rrarltt)er g&g?g% i al% e std%gos%sgfa?ffoﬁeﬁﬁq‘lfg ‘Eﬁal&;s%vla%ﬁc%% gorn syrup,
£OIa SHaKy polds.t ﬁéefsﬂrﬁm solidpnestarahess hayitk ath@ klour Beefprably, the
Eﬂ%oﬁ&'&fa‘té sanad nfdl’tﬁdE%'l@ct@?é‘ alli’d3 @AY Qéﬁ(fﬁl@ﬂh@?&ﬂf@ha’t can be

G BfzasiEe e Ascabed caf Bifhylar Souro skasch oK faemaltdextrin

_B1a97 bs e:eresﬁl flode st denivatived dsecof], dat pz&acukaelwnmmau ICbarley, rice

T e
aﬁﬂ;/pu e sga@hoﬁre“ eemm pde.aklsh ghucase @admrafruqtaset ey é)cfpresent
that can e

For full term formulas, the carbohydrate source preferably comprises lactose,
which may, at least partially, be provided by whole, preferably skimmed milk
powder, for example.

For example, an infant formula may comprise, in percent by weight, 5-25%,
preferably 10-20%, more preferably 12-18% of maltodexirin.

The digestible carbohydrate source may provide 50-70% of the energy of the
formula, for example. Preferably the carbohydrate source provides 55-65%, more
preferably 57-63%, for example 60% of the energy of the formula.
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easily digested and absorbed by infants. Source of
starch and/or nmaltodextrin may be cereal flour or

walemuwssives thereof, in particularly wheat, bBCT/E§2003/014400

rice and/or cornflour, and/or a starch, particularly

wheat, barley, rice, tapioca, potato 25 and/or corn

starch, for exanple. Al so glucose and/or fructose nay
For full, term forpulas, the carbohydrate

blgw ent .
i SPRICEARY (OmBHEF AR¥dat qasiher lipigd cwhighyis suitable for use
|1§ai$dtr1ﬁ@ﬁ§1| iﬂ)ﬂrﬂulabesu@houﬁ d@ehdey forinil s, f@)‘feéﬁrﬁ‘ﬂby Typlcal lipid

ki nmed r exa r exa e,
ST o R 5ol T i, ikt Pl /MRl o sive ol
o2&t oilpaim il bylm RedtYoilipalen pledi elbavbémlclr%pé&%dﬁﬂ soybean

T, SRBROL O o AR B AR BN PR G o chin,

orbmpisatursed flettaaicidst Adesaoblshyay dreeinsiberfoempobliighesleic forms

30010 a%0hi cic %hﬁﬁ?%pldﬂ Qﬁc;l/\%?%ﬁo é)jﬁ][o‘ ﬁg@?@éﬁoﬁoﬁefhpld source
tﬁ?ﬁw %Eplgézpdhaieen @%r%mnsme@v%ﬂ@e these eibnpichses aaln olein,

faddiu@i dhadi t@él@@érnﬂdsml\dcwaﬁd‘ ebtersSofl FaAR RidO§udhSSs adabhidonic

ggltéﬁr:}“ er}‘?’lﬁﬁi aPnH}T}lﬁF &cugo%p%r{ggfaﬁnfz ({ﬂfg%qxge@rg{; acid, linolenic
seidf bieiencidi laurieggid; abpritiapid) capayiel idicaprait avid, and the like.

coconut oil, palmoil, palmkernel oil, palmolein,

| ow eruic rapeseed 0|I soybean 5 oil, sunfl ower 0|I
{f ghe diormulends rintendpd aforf pravisamatnfentsoithe d@mdaswmg preferably

eR@irh mealumpaléﬁ{gn ntgfqgﬁée@rceg gt &aﬁ%ﬁ@%sugﬂ u%'t if 10-40%,
BF%F@%%#T%\/@;W&Y‘F% %%"L‘%‘ﬁdﬂ’l PeYMECsaf f | ower oil . The

l'ipid source may also be in the formof fractions

[ almo
IHET8 shBRTub Y BEAS 57 H0%% B nEoPelist e foliRala i example.
Prefhrabdy,athec hipid rotrao paevides 1 3h35%i, cmars ¢refesabliyt 28-30%, for
ﬂﬁﬁgﬁ onic acid, linolenic
g%?%plec?ﬁg?cdfg}é?gh&?gs)méam gcaprl c acid, caprylic
acid, caproic acid, and the like. If the formula is

ARt ﬁifdlﬁdfcfrﬁmw hﬁryt ﬁfrthelrrtfo@tﬁlﬁ mgféﬂléﬂtspl\ﬁihﬁ:ﬁtﬁr@ Gdesfrgned to meet

e gR8G 86 BRmeb uBoqt Ta rrlnlil § Dhefsdeg that the

nfantefoghulaots "towériti onmilly emnpbiae" e i$ itpiositzdnsladeguamy nutrients to
R d %C&W% i a%t g eﬁ)er P%teﬁge& gﬁericpdsnuﬁ’r%f%}agfy, the formula

exanp| e
Q@nggl%s YitBingy mn@erg[ﬂ @dzigagx)@}@mpm»s in recommended amounts.

For example, the formula may comprise magnesium, zinc, iron, copper, iodine,
selenium, preferably in the form of biologically available salts. Furthermore, the
formula may comprise vitamin C, A, E, Bl, B2, B6, Bl2, D3, Kl
(Phylloquinone) PP (Nicotinamide), Calcium-D-panthenate, D-Biotin, Taurin
and nutritionally suitable mixtures thereof, for example.

In addition, the formula further comprises a food grade emulsifier, such as
lecithin, for example.

The formula may further comprise further ingredients, for example with specific
nutritional benefits or other desirable effects.
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exanpl e 27% of the energy of the fornula. 20 An infant
formula may further contain ingredients, which are

welewigmsdi t o neet the nutritional needs of thECTTEPZN3/014400

infant. In particular, it is %eferred that the

infant forrmula is "nutritionalfYy conplete”; that is it
contains adequate nutrients to sustain healthy human
life for extended periods. Preferably, the fornula 25

onprises vitamns, mnerals and trace_elenents in
& ShrReRaTalion 0Athe reconsuiuiahle dormmpla theraerist Aegreat number of

GaTbleSEafRana she hagifacturéd BNg 1v‘éﬁpﬂg[0ulsl ﬁ@bsi‘tﬁhhes to adapt the
i.ol ogi.ca

PP sEeh S ripkenihong B ROding i F gt according to

cpegificyeeferdrgsn C, A, E, B 1, B2, B6, Bl2, D3, Kl 30

(Phyl I oqui none) PP (Nicoti nam' de),

Cal ci um D-pant henate, D-Biotin, Taurin and

o iexemplrlit was Gourabthet Firlacticacid measebs addest inelinerpt batch-wise,

J ood
N R S R T A

The formula nmay further conprise further i ngredients,

- TRk tﬁ& sé!\ﬂdfhth%pﬁr@séth destiptiohi Qn@dw baRehative Procedures are

ot her ?Y?"Zfﬁ ffects. WO 2004/ 054371
B OW10 For the preparation of the
reconstltut abl e fornula there exist a great nunber of

Fok k) g&ﬁlé’@éfﬁﬁ@vlggg éﬁ??ﬂéﬁﬁé %ﬁﬁuét?d 8 fﬁ%gg#&{ §é)cfﬁ%nce

I Ti F OCEss

0SS
E\étm;lg speraksliddg (tr@miryrcﬁ pr@tﬁtln SOBYRg- qmddmﬁccarb@bmmmg)urce) and

ta@dm%x%’t%ﬁtcfbﬁtaﬁf@%@lhﬁ@ﬁes For exanple, it was found
actr acr %{)élée ddedrnlrn

B&a@ﬂws (gve ding mip q:ﬂlqpayl §%H%add1ng them at the

enéf erred process paraneters. 10 For the purpose of

ﬂeefe%?zn%r AR SR lon s Bl bty PpRgte

fAgldiega g)l iBs Qrw)iabmle;andumtedhe pra-heatgd gehution,
$RAH Mlé( !;61%8 15% fh@slgﬁﬁﬁbﬁlcé af %glg%xgzh&re

sour C gn or a C
(&

Sepokingithe solikion ta bg fio(a P ra'alerdqq Qv IREE, addi ng
mdmmgm)alactlblaaldmrrent and/ or dry-addi ng them at the

Heating the solution to substantially reduce bacterial load,

Optionally: evaporation step, to increase dry matter and facilitate drying,
Drying, for example by spray drying,
Adding further minerals and/or vitamins,

The process according to the present invention may comprise further steps, for
example, after adding L(+)-lactic acid, adjusting the pH with a food-grade base
and/or acid to between 3.5-6. Such a step may be useful to (fine-) adjust the pH
more accurately to a selected value.

While the above procedure yields good product characteristics, an alternative
sequence of steps is given below, for example:

Mixing non-fat solids (mainly a protein source and/or a carbohydrate source) and
adding water to obtain a solution,
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end, Preferably, pre-heating of the solution to 30-70,
preferably 40-60C, Adding a lipid-mx, for exanple,

WO peosios37t 0 t he pre-heated sol ution, 20 HonbogePCWEPZP03/014400

the solution conprising the |I£Id source at high
pressure, Cooling the sol uti 8h to bel ow 15C,
preferably bel ow 10C, Adding L(+)-lactic acid, Heating

%ﬂ}%{%ﬁ% ';&é@-aﬁﬁl Rehaals & this §t§§é‘ oF 1RBF LRA/o ?ldﬁ%%tﬂg}ng them at
dhei

evaporation step, to increase dry
eRdcilitate drying, 25 Drying, for exanple by

grm@yabtiyy‘tdml.ngﬁxﬁs lsﬁﬁlltﬂ‘ohrtbtﬂﬁ([eovmlﬂgg %&f%aslyﬁsegw RS,

R 25 T oL e 2 o e d YR e on

[Rreferatde) pre-leatidg oefdhau sélutign td 80479, \ptetfﬂrdﬂjr QOOB(B’C@de

%gﬁgaﬁgs (ﬁﬂg/aqgn?%& tfé)) %%}fé@? I[I%énep% th%g;&g—heatsetdes%lution,

érifmnﬁg@mzwgttbe solutiba coatprisigithe WidIseutdeet dlighy pressure,
$REURE s¥luBibHTo @Max&?zﬁ?“&ﬁu&@%&%ﬁ&lrl %&' CS, a”

ter at Ive sequence W,
&ptignadly: swnwa@%stﬁwoﬂa@reﬁm dem@ﬁﬁri #d fagi ﬁlatq @rwmg,
source and/or a carbohydrate source) and addi ng water
to obtain a solution, WO 2004/ 054371 PCT/ EP2003/ 014400
11 Optionally, wet-adding mnerals at this stage or
IZatferthematap of ¢ gdudinig toe hbteitioat] colgosition decefdinghd the present

ferably bel
@%ﬂf@%&é‘*‘iff@%‘f’% B 38"t M Sl 220 e Form
biydeating. a;tdeﬁst agyefsinenda carwhydm‘t@ peiicy to pbtaiiesoluiipn,
‘P&aﬁ—ﬁ@a’cﬁ% heiseution t%%‘u%@tanﬁél@fl Bk YatidPfoad,

BB o2 edieat U Biinsht Setlbtogbiion RSt he ol ut | on

homurgenizigg tHeechdat-piedtetlindediratlynicidifiedeshution.  Heat i ng
the solution to substantially reduce bacterial |oad,

Optionally: evaporation step, to increase dry matter
daipids aviayi wdtoe ber pidded, 00 exaimple haftemalissolutgoro defc ipngtein  and

ChohyhiFdit sQNRE, MAPROREAUIP Pridt tO Tt Mt hRafiéniPr esent

If a powdered composition is to be produced, the homogenized and acidified
solution comprising the carbohydrate, protein and optionally lipid source may be
powdered by drying, for example spray-drying. In this case, minerals and/or
vitamins may also be dry-added after drying.

If a liquid product is to be produced, the product may preferably be sterilized
(UHT) and aseptically filled. In this case, an evaporation step is usually not
necessary.

If L+lactic acid is added as indicated above (in-line), this has the advantage that
the heat-treatment may be applied on a pH-neutral product. This reduces product
fouling and simplifies the process in general, longer production runs are possible
and cleaning of the material is easier.

A preferred process alternative for obtaining a powdered formula is given below
in a more detailed manner.
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I nvention may conprise the steps of, for exanple:
hydrating at |east a protein and a carbohydrate source

W@ osbosarn a solution, 15 heat-treating the sSPCTUEPIING/014400

to substantially reduce bacterjal |oad, adding L+

| actic acid to the heat treat sol ution, and
honogeni zi ng the heat-treated and directly acidified
solution. Lipids my also be added, for exanple after
di ssol.utjon of protein and_ 20 carbohydrate source,

Mecorlinglyy Ak profein and carbehyidsate squset niwtexapplg skimmed milk
E@w@ef e@as%ﬁfm@ﬁéyf 'aﬁg/dfrlsléﬂgﬁogﬁpldﬁl{h?%‘yege H}Jal??tﬁd ‘and dispersed in
onongen acCl

Aoy P B 3 HseRsion G dolBonoiR!y SrY Bk thietg, 15-40%,
pﬁefembma()ed?,b%, dﬁmrqujr/ef@ablaxasmw)ﬁ nest- prefen@ly 128-28% by

ner.al s a or

e RSB P Fo awifot B BRPBIRRLS o g protein.
produced, the product nay preferably be sterilized

%%at%ﬁjy E}E%%ﬁcﬁﬂﬂ s < é'l:vleﬁf%rr]l‘gﬁrn[afr(]é; Pﬁac%%%%wgrgc?x}tents of solids,

evap orati-gn ste essar
Ecm §§@m§ leqdf épwﬁsdme%nﬁs n¥P dageige asarow% a( liguid, nigpdy-to-drink

obigidntiH & B@H?ﬁ?éi‘ia?élﬁ fohatamplee heat-treatnent may be
pp ied on a pHneutral product. This reduces product

fouling and sinplifies the process in general, |onger
it aductheostep umsnat mag dekddded aodhe lsehiong Hm‘wd\lme minerals and

7B ol a0 B Ao PEFBR L BERGR A L er e
nor e det ai l ed rmnner WO 2004/ 054371 PCT/ EP2003/ 014400
‘rﬁe &”s@hf&' E‘&ltpfr%‘y%é‘a&@éh ﬁ?f@@M&ﬁ&i@F%P‘é&%? le, it may

e 5Ki er, casein
%‘Zﬁ f & D& ea@nwérth? éeﬂgm @ 2QertEs mﬁefewgﬂéﬁo 75°C.
[l"heﬂiby;athef H;ilgl ﬁ%ﬁ;&fes Iﬁillysﬂﬂclﬁdlﬁg so tlEcichifl rruaymt ddled directly
ntent ;0 0 efera
RG o PakomprisBe g iticl PR IRl o> Siuilh v, e gged in-line
dhrectksoirmo ithentubs vgitly gre flowing solatibow f or a proper
hydration of the protein. Alternatively, hydration

may conveniently take place at | ower contents of
48pi @dution dy pesdsrahle subjenied it i & hieal isatraentswilh the purpose of

feRRidingebterid] 18ad beciitafif@@¥niogedlAafibn or drying. For example, the
solution may be heated to 95-120°C, preferably 100-110°C for 2 to 15 seconds,
preferably 3 to 8 seconds, for example by direct steam injection with a Koreco
steam injector.

L(+)-lactic acid may be added in any suitable way, depending on the particular
process to be used (batch-wise or in-line). For example, it may be added in
sufficient amount in the form of a concentrated powder. Preferably, however,
L(+)-lactic acid is diluted with water to obatin a solution.

Depending on the way L+lactic acid is added, different dilutions may be
preferred. For example, if L+lactic acid is added batch-wise, it is preferably
slowly added to a cooled solution at below 15°C, preferably below 10°C to a tank
with the solution comprising a protein source, such as milk proteins and/or
carbohydrates and optionally lipids, for example. Dilutions of 5-50% , preferably
10-15% by weight of L(+)-lactic acid may conveniently be used.
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10 conposition is to be prepared, for exanple. In a
further step, mnerals may be added to the solution.

wolowewee371 mi neral s and vitami ns may equal | y beCHEP®A3/014400

for exanpl'e dry-m xed, at the_end. 15 The lipid
source, if present, may be ad¥®d at this nonent. For
exanple, it may be added after a pre-heating of the

?’Eéféfélﬂ? heweer, @%cﬂ@rfcf @rlﬁ%f Yo Added Jfr-lin line Iiﬁrtflgyheat -treated

sour opt 1 ona I ntl udi ng_sao
na?a' euaamgtqnt;ﬁempﬁ&a@lrﬁs,t@mw@ ngrr@amale L+lactic acid
%@d beadilutéd tter IRbEYE | prefdrhbl &OW%*BS/ %fé‘i’ bPTHIAGic acid in

dlrectl into e tube with ution. 20, . .
b AT R i bl L RS i 60 a0 il t0

tthleepﬁaalant-smatrﬂn btfuze plompggaiztionr educi ng bacterial | oad

or facilitati ng honogeni zati on or drying. For exanpl e,

the solution be heated to 95-120C, preferably

To@age De-aotic ZtCI is1&ldedcipnling in ﬂineefmmln)lf)anSabcmtSSO%-solutlon it

'mgg $ddé@in X AAPGE dbuf! 'lrzf % ﬁ%jﬁﬁnl 100 Eg gifot'ﬂevﬁ)rEfEr%ly heat-

25 st eam&lglj ect or C ac
.

hgated soluten, rrefaralyeabiony 1.9 e@i@dﬁ@teéhhétlgmd pet 400 kg of
EiPsa80f, FoP Bxath g@érmlgwoﬁ €hOAhcidfty lanBPH t&BE obtained.
exanple, it may ded in sufficient anmount in the

formof a concent rat ed powder. Preferably, however,
BOI Lrhay -beactontrolled dby sindiiheitredasviréemat for eRampRy, | zﬂl@ving for

AL ERF AR e Ak Al oy P %%&r@?d% PR

L+l actic acid is added batch-w se, is preferably
Pkéﬂ‘.’éfa)bl ‘i’s h@justedan! £0 158l 0itheR ﬁ%]ﬁ Wolb&to 4.8, even more
Be%‘erb eIowlOCtoatank 35 e sol ution

o@el n source, such as mlk proteins '

and/ or car bohydr ates and optl onal ly |'ipids, for
FrERicBs R . tBeReeidy AR oE ity Balioly, rademark
NORAOH 0 W%@M4A®kel&@ilﬂ!r éﬁElPiﬁﬂBQX 21, 4200 AA
CMBNBEm, Hilédﬁgﬁlieﬁaﬁ&%q may be added in-line to the

u

heat-treate solution at about anbient tenperatures,
for exanple. For exanple, L+l actic acid nay be

The wheshnt of _31,&5)-@&:%0 a{lﬁ@fa@d@cg Ht%e‘iﬁsfiﬁl%@éﬁé@t 0103‘01d1ty wished
G acl va n e.

b g, T Spinle, BRPS oRaBeuk e o e fimpl iemfgomprise

Proednét.- pttefa‘ahiybbf%ﬁ,enfmmefwalﬂyl ©b#2.3% by weight of L(+)-lactic

acid.

Preferably, a homogenisation step may be conducted before drying, in order to
obtain an even, regular powder, for example. Hence, the concentrated solution
may be preheated to 65-80°C, preferably 70-75°C and homogenised at a pressure
of 100-200 bar, preferably 130-170bar, for example. While any suitable
equipment may be used, an Alpha-Laval high pressure homogenizer is mentioned
by way of example.

It may be useful to conduct an evaporation step before drying the solution in
order to increase dry matter content. For example, the heated solution may be
flashed into an evaporator, for example into a Scheffers or Niro falling-film
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In case L+-lactic acid is added in-line in the form of
an about 50%solution, it may be added in a rate of

W@bounsB72-1. 8 kg per 100 kg of the preferabl yPeiEBEP2003/014400

treated solution, preferably i%OUt 1.5 kg of diluted
L+l actic acid per 100 kg of the solution, for
exanpl e, depending on the acidity and pH to be

‘é%ﬁélﬁﬁﬁl in Rihi Xh@ SoluBBh'i® |cbf§9€r@étéd‘u 'tggo%aéd%eg}ae%rably 45-

35 Sxanpe allomng for Justing
i ReMaH@i-ng by way of a feedback mechanism 15
Preferably les adjustedto40t050f rlee 43

er abl 2 to 4.8 refera to
PRSI afin sy cBeltin ) BE algrd to i clyiion aspecialls in case
fihoer hp:l)daamtc& husdesentddded battroacidifi CARNG1d) Wﬂﬁ@uﬁngAlecnhm
(PURAC bi ochem Arkel sedijk 46, PO Box 21, 4200
Gorinchem the Netherlands). The anount of L(+)-lactic
a0ray spieg dwmyeves condudied enaotdesHaomrobdaindat powdsrhamtable for

Yébo‘ﬂ?ﬁﬁ'tl%n Wih \ﬁél%?p#cﬁsee)gﬁgﬂg ?ﬂ’g{y@gﬂ{g o a%?(lig gl p})&?ole and
?%?f‘é?fé@%ﬁi yedl, ?uczh avdlpidizas bask dying, fugeze aéynng, rgBr-drying

#eii ekantylef erably, a honogeni sation step nay be

conducted before drying, in order to obtain an even,

regul ar powder, for exanple. Hence, the concentrated

todesidedn addlaymhiemgr@hems anlayt be GHdEDE) thar p(ﬁwﬂabﬂifectly at the end

(S, SRESIOEBy e I B P

maredipnis, saefy |aprﬁ@me elgmies, Lgher, bemefmiiphmetahoditesyiegbential and

ﬁbﬁ-%?r%@lahﬁfm&ﬁﬂészﬁfch' & dRHI /98¢ subl 2¥8¥urdfe Qﬁ?gpc#a?mtme for
poration_ste

b ful . to cond c an ey
8}@}'}% @ﬁg l@%@ﬁ} pg)gaqthve A ? 5ot pet added m fhe solution, for
exdrhple. Blententhe poovdee mepbe cotnpéetBé Mitta SMattih %etﬁ%i/ prov1d1ng
s U B TR e e
leteio 0By Othe4 base 14f ethap aﬁammmfmded\h daﬂyt kensnhpitioronof the

f&oﬁﬁﬁg@atfo%ﬁga up to 30 to 60% preferably 45- 55%
dry natter. Before spray drying, soy lecithin may be

added to the solution, especially, in case 5 the
I pdse thawa hqd@laprd@l@eﬂls&@d%jp&@ﬁﬁﬂe féi%ﬂhﬁpl@@i fe‘aﬂ QG-Qirmk (rtd)

%Eh%l:f%tgf nlgglif L4 Late, ﬂlepﬁgg%?sy@g L%ﬁgm e{}?ﬁ} sterlfl(s)arl]tlcl)lrf step followed

by aseptic ﬁllmg, for example. In this case, the process is generally conducted at
a dry-matter content of 10-15%, preferably 12-14% by weight as from the
beginning to the end.

The following examples are given by way of illustration only and in no way
should be construed as limiting the subject matter of the present application.
Percentages and parts are by weight unless otherwise indicated.

Example 1:

A directly acidified, L-(+) lactic acid containing, powdered infant formula is
prepared by using the ingredients of given in Table 1 below.

Table 1: Ingredients for an Infant Formula in Percent
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reconstitution wwth water, for exanple. Qher drying
nmet hods are possible and may be selected as well,

w@owh/osus7f | ui di zed bed drying, freeze dryi ng, PCT/EP2003/014400

roller-drying 10 for exanple, _If desired, additiona
i ngredi ents may be added to t he powder directly at the
end and not to the solution, for exanple. This is

Méd %gﬁblo%dtefue for heat-sensitive 43i ngredients,

SuciTas SOV tamns;—othet enef+ect-a——retakol i tes,
&Maliodaxiinand 15 non- essenti al| nol ecdbes such as ani no
PiHDil such as taurine and L-carniting, for |exanple,

gnd-certain biro=active notecutjes; i f—_not—yet—added to

pamed milkaowdesr  exanple. Hence, tBAé powderl may be
RopRb&idesl] Moledidyl tam n premi|x providi ng egsenti al

vitami ns_ T anounts that—are gufficrent—to ver basic
. DPEXnt s cal culated on the base?df the

PetRiEndageidaicl y consunption jof the4 420 reconstituted

Toragl a. In case that a fiqui produgt s tobe
S j&&ﬁpﬂf or exanple a ready-lt o-dr] ) (rtd) | formula

5
@mctc acidéentrate, the process |i ncl udes a

er.l 1 saf, L, 0n step follfowed D eptic filling,
B(EOA) i st Yook ! y

I ol

gHT-lst.
£y 8LGH this ¢ . eral |y
ddatduct ed at 25 a dry-matter dontent »f 10-15%

P ARl 0 R DBl bR el T S SRS ©
i IM(r3dacaici apid srasyobsmicted from RIERAGBioad ah bquemssitwieds-solution
¥t & SetddeletiS HPire6F afRhEE59 f(Lt-iQSm@@es ent

application. 30 Percentages and  parts are by weight
unl ess otherw se indicated. Exanple 1: A directly

ditaghihi @dd nlinérhls Wagd addedicdddofding &b RdddshmBAISET Afes.
infant fornmula is 35 prepared by using the

i ngredients of given in Table 1 below Table 1:
Imgrdatiterfirspdrera pnwidefeantredemstitiablé infletr fentuld\@he maltodextrin,

R | e
FOPALIRAT Ao TASRROMONARR: o120 IR o 0.
ffedachiainla solgfioar dhe)solution is standardised to a total solids content
(TS) of 25%. Hydration time was adapted to have a good hydration of the

protein.

Some minerals (Ca-citrate, KCl, K-citrate, Na-citrate and MgCl,) are added to
the solution, which was then cooled down to 8°C.

L(+)-lactic acid is diluted in tap water at about 4°C to a concentration of about
10%.

L(+)-lactic acid is slowly added to the solution of hydrated ingredients at
temperatures below 8°C.

The pH is adjusted with KOH and citric acid to a value between 4.3-4 4.

The solution is pre-heated to 50°C in a double-jacket oil tank, as well as the lipid
source comprising palm oil, coconut oil, low eruic rarapeseed oil, sunflower oil
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Coconut oil 4.4 Potassium Caseinate 4.4 Sunfl ower
oil 2.7 Lactic acid2 2 Soy lecithin (at 62% 1

wWOai0e05371 1 Mat | odextrin with D. E. (Dextrose PCTI/EP2003/014400

equi val ents) 24-32 was selected. 2 L(+)-lactic acid
was obtai ned from PURAC(r), as®an aqueous 5 Oa .
-%solution wth a stereochemcal purity of at |east

b » . : 1 3 | .
S5l SO e BN MG 0 DA e B AR, o e

po teddowingredort bribredhe higihpressprahemogenizer.

mal t odextrin, K-caseinate and skimed m |k powder are

drated in ta er .at . about 50-,60C to obtain a
B Riion ebiBagahs sl iRRinmsaiseented o 1D SKaby direct steam
sujetidon bpnatsedtm 1bjetils) vatle 2n%hohy dt hiciteimpkid¥Breds 5 seconds.
adapted to have a good hydration of the "protein. Sone
mnerals (Ca-citrate, KCI, K-citrate, Na-citrate and
Nihen 2he predud de dlitestlytfashsdlintoi am evayporatoryirs wittieln the product is

t -1k AC [ I .

FoRt e lp @ AEs0fRqtar donrtdr Aakehy By €' Slisftnd Fatting-film
$HIROTAIOR) - | actic acid is slowmy added to the sol ution
of hydrated ingredients at 20 tenperatures bel ow 8C.

e IS, adjusted with KOH.and citric acid to al ue
JEEwlst.s BE ) ERCmatal Sali s shadvieiiet (& Boler pank for
hodwgbhBafiackeherei it i¢ prekhessd wVS"(é,Sh@lil@ng:ﬁiQécﬁ at 250 bars with a

[.S{ IJ 4..coconut oil, |ow eruic
A 525 REBUIE A AFRTREY 47FE00 20041 054371
PCT/ EP2003/ 014400 16 and soy lecithin. The : ipid
' . o Lo i L ot )
TR SEvddred MRS ed thed %,ﬂggtgwd gfg%o{he ?ﬁéﬁ?ﬁ pretik, HAE mineral

tube, wth the flo g p ct. re
H?%%%W@?Wéﬁég?muowﬁ@%ol ution including the
added lipid source is heated to 105C by direct steam

? lgiﬁ,gieosgcieia%ebt?%ffa 51%232?%@5 %%%tlicouriar ? ls\tlnetagpedfor}%lngan%é t}tlaqemay be
reconstituted with tap water (20 g powder with 137 ml water, for example). The
recommended daily serving size for a 3 month old baby would be 153 g powder

and 900 ml water.
The pH of the reconstituted formula is 4.5.
Example 2: Alternative preparation of an acidified nutritional formula

A ready-to-drink formula was prepared based on the ingredients, percentages and
the procedure according to Example 1, with the exceptions that no soy lecithin is
present. Furthermore, the process is conducted at a dry-matter content in the
range of 12-14% by weight and an UH-treatment is conducted at the end, before
aseptically filling into packs of 240 ml:

mixing and hydrating carbohydrates and proteins,

- pre-heating the solution to about 50°C,

- pre-heating the lipid source to about 50°C, adding a lipid source (in line).
- homogenising the solution,

- adding L-(+) lactic acid to obtain a pH between 4.3-4.4,
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Then the product is directly flashed into an
evaporator, in which the product is concentrated up

W 20040568000 t ot al sol i ds (dry rratter) by a SchePEBER2003/014400

falling-film evaporator. ltc;ereafter, t he
concentrated solution is cond ted to a buffer tank
for honpgenisation, where it is pre-heated to 75C,

hO”DJQFI“tﬁe%H tthé?cﬁuﬁ&'iﬁoﬂ’!t&%ﬁtm gh pressure punp and
ere

then s G\ﬁf >solution is then
suppicP aa flll}hlilglﬂi l’f’l%ﬁ’*ﬁlﬁnﬂﬁ‘ém%@ ksoh@4ftimbral  preni x

and a small part of the maltodextrin. The powder

RO 0 i ol B B PRb e el leag‘yééto&talpg@

g powder with 137 m wat er, for exanple). The

F dall rV|n SIZ f or h .ol
IBGREPRCS RGBT 0b 58 anhcifirted Rt w%t?wpﬁ@a
reconstituted formula is 4.5. 25 Exanple 2:
. ¢ .
“Ffuff“?ﬂ&Y PRl RROR A epa ith the betle BbichlogR Biyer in Table
PWgredi ents, percentages and the procedure
accord| ng to Exanpl e 1, with the exceptions that no

I ,cllth nt... FE rtherm)r t he ?rocess I's
Dgr W pls Coompas iPBnge_of

12 14% by wei ght n%raw Ul—l-trea%rrﬁm mattep nekuict ed at
e NG oo e SRR Y ihe iiteaiah PR e Fiterial

LI = ||| }\I IIU alld Ty atritg—vood

Skgnmedanilkng t he SBI.&ti on to |&out 50C, 35 -| 584.1

Mﬁt&a@iﬂrﬁgzég_gg I| 51 source t@ about 50C a dé&%

II[JIU SOUUTTT (T IIIIC = IIUI '“‘3"".:4 lll\, S
Sugkpseng L- (+) IactUci acid to d@@al n a pH betwdn

ﬁaﬁvé’rc&m MQCEOOM 0594671 PCT/ EF’%@OS/ 014400 17 153.4

8;0' eatlng the soiutitomfor bI.UIIIIbaI.IUII,

Pilral ly filling-?he dispendi®8n into packs I 240
Rlapeﬁeﬂeﬁﬁy to dri rykofor mul a Witph a dry-nattgrgEent ent
Bhim 51 DF CPta ey g 100 161.6
Palm kernel oil 3.8 100 57.0
Lecithin soya at 62% 0.5 100 7.50
L+-Lactic acid 12.0 50 60.0

Skimmed milk, maltodextrin, sucrose and native starch are dissolved in water at
about 50°C at a dry-matter content of 31% by weight.

Fat is added at the same temperature, and dry matter content is adjusted to 30%
by weight.

The solution is heated to 70°C with a plate heater, then a heat treatment to reduce
bacterial load is conducted at 110°C for 10s by direct steam injection.

The solution having dry matter content of 36% and 70°C is flushed into a buffer
tank. From there, the solution is led to the homogeniser.
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Exanpl e 3: Alternative preparation of an acidified
nutritional formula A nutritional conposition was

w@e@pased wi th the basic ingredients given in AEDER20032014400

bel ow. 10 ‘Table 2: 1ngredi entg raw materials for
nutritional conposition. %t %v%dry mat t er of _
material the ingredient Kg raw material Skimed m |k

34 Bcld abiddis haghaht o5dext e fotdh 32 3692 scﬁﬁtlérf' 51 gtge into the tube

[ ose natlve corn sta
f @Prh%‘i‘q’g@l%ﬁr 1%8 i3 gneapuisdsiadineoand hdagidoacid.i9added in
Eaidmntsl @ foroidkinlOpH 3000 18he Eg 1Baﬁénamr§&uu&ii a?dld%d]aqg rate of
g lggﬁélbf%ﬂ fgh‘}slﬁyfﬁﬂ{?gl dlofke %’&46@0@3@? sucr ose
and native starch are dissolved in water at abou_t 50C
2 xR e RSO ks Bhndtited fi, 1D Prran2b digms Erspectively,
prd dey m@ttéﬂlstmeﬁmblyw aheurg}ﬁ% attleis swdmenon i s heat ed

to 70C with a plate heater, then a heat treatnment to
| oad i s conducted at 110C for 10s

|
Eg%gﬁ%ttggt o egrelrli]j%?élt sodvtionrfife sRi@ rdtiesh apdia peyvdengd nutritional
omhpesitionnise Mbt@heaﬁww Potiferéd f:érﬁﬁbﬁﬂohn%s cOMbi&Ed with

I
T RGRR I RURENT XA
lactic acid is added at 25C in the form of ?hSO%
0
T BoBrod s it ek HeedytRfned TES8 Afwir 180 mml watep), and a
resondiuted; Gompgsition is ehiained diaving aepI-leth‘e range oTHO-54.
lactic acid solution is added at a rate of

The powdered composition obtained has essentially the same product
characteristics as the powderes obtained according to Examples 1 — 2. However,
the process according to the present example is more efficient and allows for
higher turnover.

Example 4 : Microbiological Tests

The Infant formula of Example 1 and different commercially available infant
formulas were subjected to microbiological tests with various gastrointestinal
pathogens. Table 1 lists the different formulas and indicates the pH that is

obtained after reconstitution.

Table 1: Comparison of different infant formulas

Product Main pH
Characteristics

A Whey-adapted 6.8

B Casein-predominant | 6.8

C Soy-based 6.9

D Whey-adapted, 4.7
fermented

E Directly acidified 4.5

F Directly acidified 5.0

G Directly acidified 5.2
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1.5 kg per 100 kg of the hydrated and heat-treated
solution. 5 A two-stage honobgeni sation is conducted at

wad@4bsez7eand 20 bar, respectively, and dry naPCEEP1083/014400

preferably at about 36% at thb@ nmonment . Thereafter,

t he honpgeni sed solution is spray-dried and a powdered
nutritional 10 conposition is obtained. The powdered

conmposition was conpleted with sufficient anmounts of

' itamns and filled into cans. The _

%@%@%@@b@@m was reconstituted (13g powder in

90 mMl water), and a reconstituted C?WZOSIII (1)n IES'; The

' ; | : | range of .4.9- . )
oenElia, 2ok D95 TIFY. bl Rl AR e ifsianiplotesoseine aureus,
pZ?% 6§ cenawsy delmeanedkn iyphingiring, ploigeBo elysetreAuBEEM 1, 2 and 3,
FAOF SPdder SUIGXGR) Fibrib choterab YS! Canbiff. PHOSERSng Rotavirus
ording tq the present exanple 1S’ more & $PEE

m&gf“ff%n ﬁﬁf‘%}ﬂ’é‘fs $6iPe0 eh), BrphieXHwshan Rotavirus serotype 4) and
AL bSmhiagiRéthvifes b@rragib%nﬂﬁfg%tHﬁﬁfaﬂ}R@anm%&J%% 3b were all
s dinkf 8801 rr{rerm@bl ayv |kabl e i nfant or as' -
were subj %acl,]{l ecé)?]t%S 108 Fﬁﬂ?ﬁﬁféc psqageh £ epiiten Nimbergsbehind the
Fhseicyi manes tindidate 2Brqigpd afetts. siFaipl eTHesk Sttfint NBe most likely

: . ' es t Hthat is

aptaronaisy dor R Alen i 5L B iRy baomyrpathogen
TR dpgst speiant Whishmsl et patiodlacly sélectedtor genetically modified,

m?gﬁag;% R'@Eaé\n&f é’%‘:%iédlﬁ%@gigﬁﬂg ggfggv-?}vgen egpe.rm?ental setting.

Whey-adapted, 4.7 fermented E Directly acidified 4.5
CHANIENGRTEST dified 5.0 GDirectly acidified 5.2

Bacterial strains were grown individually in Brain Heart Infusion (BHI, Oxoid
CM225) for 18 to 20 h at 37°C. After dilution with Tryptone Salt (0.1 % tryptone
(Oxo0id LR42 + 0.85% NaCl) to a concentration of ca. 10° CFU/ml, suspensions
of strains belonging to the same species were pooled and aliquots of 1 ml were
subsequently added to bottles containing 100 ml of the freshly prepared
reconstituted infant formula thus yielding an initial concentration of ca 10°
cfu/ml. For Candida the same procedure was followed except that it was grown
in Yeast and Malt extract broth (YM, Difco 071 1-17-1).

After inoculation the bottles were incubated in a water bath at 4, 25 or 37°C and
growth or inactivation was monitored by enumeration after 0, 3 and 6 hours. For
this purpose the following media were employed: Violet Red Bile Glucose agar
(VRBG, Oxoid CM 485) for the Enterobacteriaceae, MYP (Merck 5267) for B.
cereus, Baird-Parker Agar (Oxoid CM 275) for S. aureus, Cholera Medium
(TCBS, Oxoid CM 333) for V. cholerae, KF Streptococcus agar (Oxoid CM 701)
for Ent. faecalis, DG18 (Oxoid CM729) for C. albicans and Pseudomonas Agar
(Oxoid CM559) for Ps. aeruginosa. In order to determine the reproducibility of
the results some of the challenge tests were performed in triplicate.
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WO 2004/ 054371 PCT/ EP2003/ 014400 19 M CROBI AL
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Sal monel | @" typhi murium Shigel]la dysenteriae FSM 1, 2
and 3, Enterobacter sakazakii20 Vibrio chol erae 0:139,
Candi da al bi cans and Rotavirus WA (Human Rot avirus

SRESURTSIANDPIRCUSEg Rot avirus serotype 4) and

SA1l (Sim an Rotavirus correspondi ng to Human
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[ection o | e Research Centre. Nunbers
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Infusion (BHI, Oxoid CMR25) for 18 to 20 h at 37C.
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(Oxoid LR42 + 0.85% NaCl) to a concentration

]Iﬁ5t}@|: el cheﬁlé%@@ NSO BuL Eof {m?fcﬁeﬁgf‘ ﬁvgﬁébig %FPEgltt Rrhlifas were

SSB@% g?fb&?‘ﬂ& Hpt?‘oelggtt 3} g‘ae@ohwﬁmln@athg@enﬂ ami onhespoilage
fycasth [Theptemperatdre was éngid oA d ﬁT eff&t B ety n?wour of the

Sl A AL sprseat aubon o e 105 LU U
tlheﬁlly of whe pyoduwis duninyethst 61arfdllb1hzhrtg ee:ddn@ﬁmti@hom 25°C, most
Ga\éMenQ‘ sflﬁ)‘%v&i@&ncl g&lﬂ%ﬁ Sl%%‘/)gl'b%h 115] gll?e%gratl i)gocg}ctsg Jat in the

were 1ncl ter
é‘ﬁ i 163 AP ' naetgrowth escuaed. rfﬁhﬂ tyca&to[? bylbicans did not grow

elow dby afflifangiofehe ProddcANd 6 hours. For this purpose
the followi ng nedia were enployed: Violet Red Bile
d ucose agar (VRBG Oxoid CM 485) for the

it Bf°6h aadt badtede geew Mite (Wl ¢k (152 FD-néLﬁfal %ro&ib@ iU or only

e

ﬂW&ﬂ@%@&E@%@@léOa@}araC@dbﬁod@Iﬁmmaﬁ 37¥©@rhadnd .clear bactericidal
tarerld %lbz@@zﬁ@oﬁlﬁ%(g %éé{tﬁé %}%IP' cans and

Pseudononas Agar aerugi nosa. In
order to determ ne the repr oduci bi I|ty of

As these results showed that the fermented product had a clear bacteriostatic
effect on pathogenic bacteria the question was raised whether this was solely due
to the presence of lactic acid and the reduced pH or whether other inhibitory
factors were involved. To address this a second challenge test was performed in
which the antimicrobial properties of the fermented product ("D") were

compared with those of a directly acidified non-fermented product ("E"), the
formula obtained in Example 1.

It was found that for the fate of the pathogens, it did not make any difference
whether they were exposed to the non-fermented acidified product or to the
fermented product. The Enterobacteriaceae (S, typhimurium, Sh. dysenteriae and
E. coli O157:H7) resisted fairly well under the conditions tested (6 hours at 25
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intriplicate. 35 WD 2004/ 054371 PCT/ EP2003/ 014400 20
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verify that the starting matecg1 itself was not
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It was found that for the fate of the pathogens, it
did not make any difference whether they were exposed

wa oootthee3mon- f er ment ed aci di fied product or to PEEEP2003/014400

fernmented product. The Enterobacteri aceae (S
typhi murium Sh. dysenteriae d 35 E. coli 0157: H7)
resisted fairly well under the conditions tested (6
h@laimsat 25 WO 2004/ 054371 PCT/ EP2003/ 014400 21 and
37C), but for V. cholerae the exposure to this
e V|ronnent ?¥I0k|y became lethal at both

.oy hesetththe ntheé thenfounwila, tin itadiquad state, is in

I ongles ran@eto@‘@;ﬁm 6, whetel fHefos@iR &ﬁﬁﬁﬁéé@‘iﬂ%tlé D&d and whereby

i nfl f, .t further, i.nvesti

RO S B o St ek sen ot of L)
015 Taoierazidychiacavgerized infthdtithe dornwiieiedie Sy a@lifed.

started to grow at pH 5.2. For Vibrio, on the other

hand, this pH was still bactericidal. 10 This exanple

s2-u &%egwmomalsfpnpulammhng tn€Ctaim T,owhichds ampmyvdered nutritional
supp&itylhapi d growth of enteric pathogens when stored

at 25 or 37C after reconstitution. To prevent the

ri sk that such products beconme hazardous, they shoul d

@l Thegostderediforhiirla acedifing tbl MM W%haracterlsed in that it is an
refé#g{t%lo For acidified fornulas, the nost

rel H rﬁ%‘?%ogens cannot grow at pH of 5.0 or |ower.
Products whi ch have been acidified 15 through

fer TROLAI ARG 6 & ARt e have shitbare o

bacteriosfatic prop eriT 6%
aci 8PMpEsigH B‘t@@ﬁncﬁpﬂm a@dﬂmﬂnydrat@ﬁommetand/m adupidandrce
bot h may prow de a safe alternative for the feeding of

S |n ituations where breast-feeding nmay not be
psgsiF‘BFﬂé‘ lﬂﬁall RormdRaceerding tooclaimed, gvlieretx the pretein source

pomd@rnpﬂsd:srﬁ pﬁteﬁ@dﬁh&@&l%téd‘ﬁbﬁfﬂre' trp &f ¥ole or slqmmed milk

sub L yuces .t he manuf act urln time
T i A e A P?‘étPWe Fat 54 Paefein,

V\D 2004 flosn piriteRCTNEPR Afi’hdddithefeof22 Cainms 1. A

nutritional formula, wherein the pH of the formula, in

[ quid, state, is in the range of 5to 6,

{ﬁfﬂ:ﬂ? Rutriionad formula esegrdingio Chaomis vdmldmethd casen ahgt/or whey

protein is intact or not hydrolysed.

7. A method of preparing the nutritional formula according to any of Claims 1 -

6, comprising the steps of

- hydrating a protein source and/or a carbohydrate source,

- adding diluted L~(+) lactic acid to hydrated carbohydrate source and/or the
hydrated protein source until a pH of about 3.5 — 6 is obtained.

8. The method according to Claim 7, comprising the further step of adding a
lipid source.

9. The method according to Claim 8, wherein the step of adding a lipid
source is conducted before adding L-(+) lactic acid.
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thereof. 6. The nutritional fornula according to Caim
5, wherein the casein and/or whey protein is intact
or not hydrolysed. 25 7. A nmethod of preparing the
nutritional formula according to any of Clains 1 - 6,
conprising the steps of - hydrating a protein source
and/ or a carbohydrate source, - adding diluted L-(+)
lactic acid to hydrated carbohydrate source and/or the
hydrated protein source until a pH of about 3.5 - 6 is
obtai ned. 30 8. The nethod according to Caim7,
conprising the further step of adding a |ipid source.
9. The nethod according to Caim8, wherein the step
of adding a lipid 35 source is conducted before
adding L-(+) lactic acid. WO 2004/ 054371
PCT/ EP2003/ 014400 23 10. The use of isol ated or
purified L(+)-lactic acid in the preparation of
acidified nutritional fornulas. 11. The use of
isolated or purified L(+)-lactic acid for preventing
gromh of 5 pathogens in nutritional fornulas.



