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1 NUTRI TI ONAL FORMULA COWPRI SI NG L(+) LACTIC ACI D The
present invention relates to a nutritional fornula, a
process of manufacturing a nutritional formula, the
use of L(+)-lactic acid in the preparation of a
nutritional 5 fornula and to the use of isolated or
purified L(+)-lactic acid forypreventing growh of
pat hogens in nutritional formulas. The Background Art

HBA, Eohpth s s 36t qearn dur  ng
i nfancy. Bacterial infections, caused by the pathogen
or The$restmdénetion relawRiod Nu’cfitiéhall Porbatd, @fpkdless of manufacturing

cont A NAbi R)Emﬁiab%tu% ofY +§1 ?é%ﬂ% 258 rlﬂﬁxe%r%at%?a%oﬂ 9 Eﬁxtfgonal

I ncreasie r.s

coreuH and 4 ﬂé%hlﬁ%to? B0 %%gf aWﬂﬁ%d [ dreticurdd f@}'r pjepenting
extgeowithlof pathbgers ifi awoitional gorawlids. of i nfective agents,
such as vvarm hum d seasons in tropical or sub-

ount é Typi cal bacterial pathogens are
ent ‘Q‘EH{ B and  ent er ot oxi geni ¢ strains of

Escherichia coli, Salnonella, Shigella, for exanple.
Fb\@éﬁbmtéétlﬁﬂslﬁ&cﬁéﬁt aaaumgs&smaﬁﬁééac laM) §tUB @8 oRMBe principle

pr %119%9 'of d@ﬁg ?ﬁﬁﬁgﬁfan&g (ﬂ]aa%ﬁal[ Hn?ec%)%so %ﬁ%?&?{)yf %1 gn%l'i%gen or ifs

Br dardps, F‘?e@? ‘ih{@dﬂ dadenig) sorigminatipn of Watehardeodat hogens
and al so supplies the infant with protective

f‘ng\Bo?xﬁQlaesfe@%ﬁ% 2%%1 f qpd=her nRKPakdo E‘Eomfe?tﬁ:{éi t hﬁgc(’jdloﬂs if
| harlfiidef O8RS f’%ﬁ SRR oD OF if el g gous
t o grewiieoh e'rfe@wm agesls, Pusheasoman thumidiseesons én d@pioﬁb or sub-
wortkopicaFugdunetesD IBypidal eeteribe gibiigens a@@terﬁﬁﬁ ﬂ@@l and
ITL ehg:?(Fthﬂ §m§ s'ﬁjaﬁlg o‘ffEsJE'%eyzchH?&?’ 'E'a?;%{;]rp%?lg X’ﬁffgg 8T G arrlgple

Sm ssi

WPVCP 15‘1‘58%1 ’E"F%‘?}Sﬁr cﬁl&l"ﬁ‘f‘EF’% t {pdopRsEnzowy paggsitegpsuch. as
On eCryptpsmlridgeh aieradsat fnesupntizbassoniated with irfoai didrdweaf a
speci fic anti-m crobi al agent as is taught in V\D
[ e _consunpti.o
anreetesdy Tt e gl fe&ﬁﬁ%wﬁ Sl propties the
av onfaetwik pratedive puiiknadissagaipst feedvheae pathogras, respdtingiindgower
i n iacidédce ol dRehuse Howdver]l breaddifeddi@g @het @l possible, for

exNixBinble iR A6tdr RS & 184 ReLLiRGk RomsBr with childeare 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 mutritionally 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
is acidification. Under the tradenmarks Pel argon(r),
CONFI RVATI ON COPY 2 Bionan(r) and Bi ogui goz(r)

(SOCI ETEE DES PRODUI TS NESTLE) powdered i nfant

formul as are commerci alised phat have, upon
reconstitution, a relatively |ow pH thus reducing

the ri of. gast.r oi inal . infections. 5 However,
t bR 280 BASHEGE STC e DS EROBUT s SRS dotydered
f opfanh deeulasr are | cammerdalisedrshad aive, agtoni ratcastiutian, 4 Rbatively

balswqoﬂ,nmsqdawmdg%h@ﬁslaaf gRtotesti Mitdiops.e fernmented
with lactic acid bacteria until a specific pHis

achi eved, the fernentation is interrupted, the liquid
i sHpwetes b peasessribiropel wdicheagidificatiop gsathieved Tirdhese formulas

f eis N adrido Bodd igtehsiviethe OBdsicO inRei6RE &rUdd YnfaREEAMSE are

el RAOHD 100l oo S BT
i n%@??%i‘@%stiﬁte%% dhorlinuid s prsteriseansl prdoessdvetorropasyder.

~ t hEhpfirmbnthtien hasrtbeasnobllddarauBy, bebfust ema¥ provaR growth

h i ' oni ' ect to

t ﬁ%ﬁ*%"’bﬁ%?i?*% @Eh?féa%% Balfoftt G Kol BRGE hitpooan

velinfrgeﬁee@f the ToHRSRAtiORBERCESS: ¢ i me- consumi ng t he

fermentation of nutritional forrmulas may be, it has

t ?Eut’&&ﬁﬁ_l: biel tHffpaI oftthe f@ﬁmwsfdfgﬁetegtaa oPfHE ftTaf %Qegi beéifusted
[ [ i [ vay

o g st R RAR ool R oncl S ot %@éﬁ%‘lﬁe i a

20VEH REIHYRUeA qui ck aci dification of conplex

conmpositions such as nutritional formulas, which

(propieia tind &ifinle (7O RPnGltRioh 8 quk @il fEAMROREDES, it has
of {hg nt%rn gétu F}a{s: %llenacﬁ%ggﬁ%ﬁflt QPSP IOWY e steadily Qyivh grisplogged
pht®s. whishrigtanoniventags #pfay as ke atidifiwetior of florprodus itsds is
| t comzetnber Af quiek acidifioptiet ob Eorhplex RoAPEHHios"MLR tak Hutrktfonal

pr %%s,a%v\ﬁiéh rc'gfnbﬂ%aé aLgé B?L&nc%@éewdiﬁer%%c {;ogxéﬁoﬁ%%tgtérgteins,
o EES 150 el Gl e da s e ncel ptan

s afempongntiopimsnsapactiopoi smplyansatisfatapfatugent s ot her
than lactic acid. 30 In addition, it is an object to

pr @wi utri.tional fornul.a with an inhibitar
o %;%@*%S%O%a%% U ROP e RGP eR €€ Brovine B pek fpragie
ac et f?eb?%ﬁ?mﬁ‘@?l?reﬁmlm dvhereby 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 nufritional formula with an inhibitory
effect of bacterial growth similar to that of formulas acidified by fermentation.

It is a forther 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
origins such as cows mlk but also soy, rice, 35
carob seed germ flour and other protein sources, which
Is in particular suitable f%r babi es and infants and
the protein source of which-provides a bal anced

am no-acid profile, preferably simlar to that of
human mlk. 3 It is another objective to obtain an

| @Bt edin b infe BorineS) Wi A aRRl Hrieet i
hﬁ‘s? ﬁo ad\:/i)g}rg ggveﬁtfqﬁe@g% h]?ﬁﬁ’i&g? glfr?%lgg V@l%{l}rsr%glrd f}ﬁg% %hheglagmd
| AL RESIG Rdrerse pEealt B &8sy was found to prepare

nutritional formulas based on direct acidification
WStbhntdry)of kRCHiivenGk d, having bacteriostatic activity
and being nutritionally safe for infants. 10
Consequently, in a first aspect the present invention
pReyRgaklya arivay wes denid tofpyepare autrifionaleformulhe bpsed wh ditest
I acitification with $.(+)-Rvii¢ aSilfdélthVin'ngédﬁerk{g@ti? ?d@:ﬁ@it}@‘;an@- geing
g{ﬂ;,esr . ormul a conprises lactic acid an
létrnglgr)} t aﬁe%é Yo by weight of the lactic acid is
present as the enantiomer of L(+)-lactic acid.,
c Kanseguentlyzed 2 rfirst] Bspettathet presdno rinvnsion Sprovitéc bl utritional
oy oot Srct 1R prUbE l A5RARL %ﬂ?ﬁgi@m?%‘ﬁ?“a%i%}g P AL
¢ & PR e RERDl it Briiecd alphesebyar least Tt By, watedt
hyé gty agiddaprseeni as Besnatiomse ofhd)dactis apidgtchdracterized in
s ohat e, fornaikla is dictdilpgoidifiedt ed L-(+) lactic acid until a
pH of about 3.5 - 6 is obtained. In a fourth aspect
tge i.nvention provides the use of isolated L(+)-lactic
a

P & third aspeet thr mpention PrIYidss agpathnd ofgensting fheingfitional
f domuilascco@iing 1o the nsredthvay congrisidg, the Stepsafes ent

| NV afiin o alch®ohyRat bodreLd R G4 ﬂ??teﬁlé'bl fcked

L(+)-d
n&t)r‘?dfiﬁl

t4..C I or. prevent i rowt 0 at hQgens 1 n
o difned T fnaic Rl AR o8 bk D vies Brivedn.
invention is that the fornul a shows bacteriostatic
adh afourth Apebt dhd i@ventioh ﬁfdvﬁl{bs HicAe BRIsoRRIAYP)-BBEe acd@in the

i i toi ti that it
%‘%@?%gﬁhﬁgn {I}Iruig atf&ﬁé&ﬁﬁ,gsg invention Is at |

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
which is suitable for infant nutrition. 35 Yet another
advant age of the present invention is that it provides
an acidified nutritional fornula that can be produced
quickly. 4 Detailed Description of the Invention
Wthin the context of this specification the word

" ' Pis 1 n "includes, anong ot her
tﬁ?ér@géﬁ%crﬁp?oﬁgf ﬁ%lnl%'g%ng}é% to be construed as
"consists of 5 only". Wthin the context of the
prWithint the Rustekt efithis(speification thawiotd Fcompdey”sit @hen &6 nkén
eq' 6 od’ I: H | . 13

CaallE Nl S Y AP IRIERR 0 o Bl B PBts gt
i Y% rectly added to the nutritional fornula during
its preparation. The acidity of L(+)-lactic acid is

NoW/ithRhaicBRExLYr Be bREIR ML T PHAGERSac gtlﬂﬁersiﬁ)od as an
forrrulf;\ mgéeéﬁgr}’tl actic acld bg\cterl a produce the

| SEPVREREP Td A BFRIGEC 39 hys cont i nuousl y
acidified over a time span of usually 2-10 hours. 15
THEhe! tefrm" dRécilyelciliS el meRrs foShé Gict itk a61d a8l d:&tp@dded to the

¢ : [ I . P ei includes.

i AdiEE ?&ﬁ%ﬁn&%@aﬁﬁwﬁ%ﬁgﬁ T8 Sy of HlglqREs nor

usehtanedeby adgroengation presoss olathe eyl gyherein dstic eld; bagteria

primbéuceshe xterpdie and the Sordeda is tivasaiontipronklgiadidifiedroger a time

hygeebysdipraaions. and free amno acids. 20 All

pefcent ages” are percentages by wei ght, unless

ot herw se indicated. The fact that the fornula is

di Feectarp Huplginf saaucady nehdntended dodest emsirmeidasvinchiding only

gn;a‘o’gﬁinsp Bt inelubiedanydestes thags ploteinsReRNGat Bf wal b8 wefilized
. I. . .

A %@gﬁ@%ﬁﬁé\%{ loPoflhestts phif SRR, Hlidsy Jotact

quiRtsRsaite Py diolyRed Reofsias aad dkeg aminasafidsabl e to det er mi ne

if a fornula has been fermented by a lactic acid
bagii@etceftafés ¢ p&edtate@by Hefoh€ dnlessRRGWER iRAERLS. | C DNA

i & i i

probés of Tactic acid bacteria have been described in

the 30 scientific literature and may easily be

coheefags dhat e demmlais dirrstly lacidified may <asily 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° bactetia/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
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If the nutritional fornula conprises bacterial DNA of
a fernenting bacteriumin anounts higher to the DNA
corresponding to 105 bacteria/g formula (dry matter),
the formula has been fernented. 35 O her nethods for
determining if a nutritional fornula has been
subjected to a f erment at i of process may be sel ected
depending on the remaining ingredients of 5 the

nm& hifritonal fof Rl @ exapleLhaimhl frbd Ekhiﬂodééﬁis dh&Ppeptides

d{”o%g%%—p%évnb%&a%%npﬁ%{ h% s L
bagaeseeths, aqhinity (efeformenting I&OW yaoisk bacleripe ghanggs the
Imbexﬁra&@ndfbﬂ@dwmmuﬁdtsanges the concentration of
t hese conpounds. 5 Free am no-acids, peptides and
of her netabglites, are(yg&glly speC|f|c for the
f BieReInergeidet peptifdss ahd AR Bitaboties farg uspallyi siesifist fogithe
oferthentingndciinidy bankembolisnantia spd@ﬁithaﬁe‘bﬁ:&rrﬁénﬁn@&ﬁetena and

n&fea}ﬁé&eh&eeéq ihsé?ets ﬁeﬁg?xﬁsegais%%@ Ab s& g'&a?lggg&a (a8 %y
D AR i S sl which Fdbe g P%tena e Tprpepied thesforaye.

of the present invention, the term"in its liquid
Skﬁihe cohtekesStht gres&ﬂtenvehasﬁ thd@hm!"iLitS REM |stutdYa¥feRetoathe

i S A bk
Ilqwd state" refers to the Ilqwd hydrated or

| BE o tdﬂa‘ﬁo%ﬁeﬂe‘d%hﬁﬁl@ &y jef A gatéh%ﬁ;r%dme $idatd Hydted

ddi
o TR Ao TS o TR SovalBSH addBe  aredtempipga
apBemtsoiovatemtoes pwd@rf:@mngb enevntanf @owdersid ffognilar Usually, the

Pabluis bftvafRe WaEsEsbwder i |sPeciiZdfo¥\b hhrticERPFEW ddre fophala.
lactic acid of the nutritional formula, L(+)-lactic

acid is predom nantly, present, neaning that at | east

ﬂ%th Brseeetrigpipl Actic @id ol nuititional forayds, Ay lagtic acid is
| pasiondily gvesentroreenipg éfaniclodsy 7%, beedatbl9 a¥idayt 8084,ghdre

of réfa%ﬂycat 1@& dodss e@én%@fét%h 35 %J(sﬁattl@ 9%% VF ht of lactic
pﬁgﬁgﬁ#‘#ﬁn&f’né ?fm tan fopyex . §§A) 9% 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
present, in relation to the other enantiomer of lactic
acid, in the weight percentages given above. 30
Wthin the context of the present invention, the term
"reconstitutable"” fornmula réefers to the fact that a
fornula is present basically in the formof a powder

5@ gﬁgnw%&gn&r t@g ct)é%p &?ﬁéi(}{l grdSOSlSS%H %hl'gil gir%gx q\?yensﬁ‘smn

ron of efi hed
,aa ioga §B‘Erﬁl°aé51%{§ﬁ%‘38 and optional stirring, for
exanple. 35 Wthin the cont ext of the present

|y fa'lg%%ﬂ the @ﬁ-? #ﬁé R, g aﬁeﬁ%@on%%ﬁ@ﬁ B/tltﬁ atérhﬁ in
e O Bict Eﬁf?‘ﬁ%g 4rpaﬁ9.pa%femb}yema\?q range of 4.0 to

ee‘f?&g?jo
i rﬁg%,efdfieann@eqnefenablvpmeﬂlel m@b s dl5vied5.0.Teuchhas 4.6rtbrdas,yfor
f QkatpR. 6 sake of convenience the termsolution is
al so used when actually an enmul sion and/or a
di spersion is present. Preferably, the pH of the
f dr @D lesbodimand phihp pregent dnvention st hutitionah fannul inapewdered

| Subrftiondl thenllanBe efandl 1 0isba pgwgé?aaaigy g&o&trtutg’olé or,
r ejgﬁpﬁ 0 even nore
g?‘& er ag{lg aal?ci\%%{egc}%%ge 0 'gl];'t o 5.0, such as 4.6 to

4.8, for exanple. In an enbodi ment of the present

[ dﬁ&uﬂmﬁtionahmnmﬂsitiohiammﬂmg &0 the lisventomispowderedd1 002150 g,

NWrkfetdb®N 8J0- i
e 0 L e JORIACRAAR, Gefeion By ReelRLE Uit oo

r vat% drink formula. If the nutritional composi tion

according to the invention is powdered, 100-150 g,

priaf exsabihyt 312@0\7{1&5%(@ c@ﬁpédﬁﬁ)rpi’o‘\/\@ﬁp%d r@:)éoﬂd[r%f & alkd Yrdaent

r %%}ﬁitogt Wiepd 1¥V'a adv eggr K L&, ?? ot;)?ﬁ)tara?ion of

vwllgr e it | on | S,
prlé‘g gically agHlidosommondios: Hee %ﬁ@mmr@oa&mqﬁa@@dgé the
coogimnalddiying pocpssepdl he mmmhomorebefﬁcmgt,c«hiel to tei ficf et a
fgﬁ&ﬁ%ﬂt&lﬂ@ @§Iut1|§ﬂ1 RS Rw &R e@tdoﬁt%ntsﬁﬁ? Hesav%i/déﬂ d?ﬂe whole
Q na Qc be” much

er pogra gt B Bondioo 39 pBingF RS, S bt Svapocation-
soﬂ%ﬁP@ﬁyuﬁﬁﬁaﬁQMﬂ@nWﬁﬁﬁghé@“%@ﬂ%§%t may be avoi ded.
The whole process nmay be conducted at higher dry ‘

t
o e AR YO A 16 R
ormuia

r-L

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
anot her enbodi nent, the nutritional formula according
to the present invention further conprises a protein
source, a carbohydrate source and a lipid 30 source.
In an enbodi nent of the nutfitional formula conprising
a protein source, the protein source conprises a

glt(rp sﬁlln aﬁcﬁ +C @m%@&ﬁﬁﬁte bt ﬂf%”h\{}ﬁﬁioﬂe{lo fafdla ‘@@&Jr&ingr to the

U casel n rotein,

> Eigbaiment v @Qlﬁv%? BlofEIn SaSh compliscsaRey, Bidasein. fbp asein
f hddor wheytprotein isinddcd or nothyydrodsedhereof . 7 In still
anot her enbodi ment of the nutritional formula

ordln ?th§ enbodi nent. \Mhé{reln%{ rote| h
EoPieie o SRS Gh FougFy speh as
etyaaby ot @itahlyulevdmhxsaé whey and/or cgsdnocblys@gdal Protapeouees, for
t Bgahgle MUl @ may al so conprise hydrolised protein

sources, such as partially or totally hydrol ysed whey
and/ or casein, or vegetal protein sources, for

e B [egbofimest thermsihadesncordingstonise HEeseRICIBYPTHIOR FOMPriserea
pfiegentstdpnofentdingna dipip sowes Ia a pebfériud Etﬁbocﬁmaﬁ, dfe step of
248409 Fipld BhileFOhABotod BorBroRlafin T8 1£BRAdTENt . Lhe
step adding a l'ipid source | ucte before
adding L-(+) lactic acid. Preferably, the fornula does
n@referablys ithe foromld ddey 89t verspriseorenragsiersy owstsf or residues of

b%@ét@ﬁé @sé&@daoﬁdaﬁaﬂabchuftﬂudrﬁp féuld, tihe %imﬁl@ iRy, #a cdiifhst,
f %r %\.PI‘I?E Hgﬁ(lg spu%g{i)&t l?csht as erllcaPs gaqp SI f)e Veld obiotic micro-

as” encapsu

proagﬂnbsmséh% Pecdedhingesdeniormiag p@@d%rs@emlﬁn%wa

formto a powdered nutritional formula. The product

aeﬁfé bd algfl&o} B ﬁ%%ﬁ’éseﬁ%@ 1o @&alggd giu&?dsb itdble
aynire DFRCiBls  fhepaionty utahle, Op SuEiipAl Jalan mpy g, slected

nLﬁ'nmaanb@ndffdeﬁf@mtSQmmes A prot ei n source, for
exanpl e, may be selected from ani nal and/or veget al

o%%pr?tg e?%wgeéggpl (amﬁ %1%’ B gerl(%cgdk uc%og éggetal

exdig. &or GRrgImle, mtkm&ﬁamdﬁgmswb wquram @Preﬁlﬁem?at, or

2 5mille spgcid wsed Pbwcxamplepwhble mitk aod/ed skifheddemiiblayd/ot their

Prlfebfive P des HRFPEd Séidcted. 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,
enzymatically hydrol ysed or otherw se processed
casein. Wuwey 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 COW fraction is
renmoved 30 (see for exanple, EP 0880 902). Hydrolysis
be conduct ed enzymatically or by aid of acid. It
edf 10, relraplych eSSk SEheps e 73130y drefFapbiy<0-40% camciny more
pqiryferablyl%gﬁ% papy aute$5-¢5%fcaetn. am no aci ds.
Preferably, non-hydrol ysed casein and/ or V\,hey protei n

is,used to prepare the fornul a cording to

i€ Grempla, Bh EPHRL2 Y (e SR GESH LS op daghaagedetio of
praasens te owheye protoims.nilh kthpr etobodinreny the dasmila,is whegasein
Orprbddikifii; fBMIA |18 Ckl FIRFHARE SmbBilbnd Sht al%ra Phodified
i PE Blbel i SRR roipatBi e i idaplrd oppdlp Ry Wiich ibey
squpien i8 in3equpbopropetiper withy caseinG 096 predyminant D3 @Aein.
pr&ft@ﬁaﬁb @%f&ﬁ%@ﬁ&%&rﬂmgﬁﬁh@ pra@éxﬁflﬁs‘e?ﬂﬂbﬂ nfa@'a'iﬁ%ll\mﬁéy

° fpting ﬁ‘*’@@sié“h Fotci 3 B MAGRRLTE Ao B, for

. t FXRRBIE- pr ot ei ns. In this enbodinent, the fornmula is a

casei n predom nant fornula. In an al ternative

YH sou}&em%aﬂrob%%-fo%‘%@ 'tIIe' fﬁ@r thQ n{?l{ntlgﬁﬁ%ﬁmla
ot %tF‘é‘] PG piovideh & [T hoper poeraply 1 s for

ore%m&o]rﬁ‘yma the gpesey ebibeiformuladl t er nati vely, the
formul a according t the present invention may an

¢ ﬁ’kﬁe’eé@? \ dt]age go%{éﬁh% hﬁ’tﬂ‘ﬁ’gﬁa(l\? May ca%n%t garﬁoﬁ%%}[ate Suitable

n .source

pr g’? Jishi 18 ¥% H%Vﬁi‘?ﬁ d¥ iageingan (f%n%}’fla tih do hfe prgpagel. ppical
nucarbahydratd sououesniriciude sBere$ep nmiibdextrir) enabiosd, éddtoss peote eyrup,
pr ébi'hl 3 fg Sé-l?(%z rﬁ@rﬁnﬁif %Bﬁ‘dsa Q{a‘z‘ch%g érﬁf/ %hd Pke. Prferably, the

exa % 0

PRI S0l e Bl i A B i Hapot ot pan e
cap¥sBnfigested andiabserbed by dnfagise Spurce of starchf andien meltodekirin
anmiap ftenderdad rifouk a)rlcErlt'ﬂ:n*w tirefp e Partibiipilg ahheat, barley, rice

ca%ﬁg&y&,& i S E §Sstdr AL ! Hﬁlﬁu g%%g’t’ bgﬁélytﬂ 9&24{11'5 é&t potato

act’ose, corn Syr
%FPE&)S targh i exagple: u%?ﬁaartdﬁ@ frq%e Ay e drERshty

the - carbohydrate source i ncl udes | actose and starch
Or Far 8Y teyd! foviBulbk)ohe QhrboRdrate 80uRE 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 maltodextrin.

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
derivatives thereof, in particularly wheat, barl ey,
rice and/or cornflour, and/or a starch, particularly
wheat, barley, rice, tapioca, potato 25 and/or corn
starch, for exanple. Al so gl%cose and/or fructose may
be present. For full termformulas, the carbohydrate

S Qe ‘Ii%ldoioﬁf&rn@%' ConfpPisP %ﬁﬁ% olll"’lﬁto ? %zd"\@hi%ffi Pbl@'for use

eaeﬂwﬁar *%my be Brow fg%%rugase ca1a1;p1d

i 3panes fnstude| mi lkrﬁyt (S@fﬂﬂwes anil, iegg ik dipid, wanelei afhtolive oil,
5086t ot Rl:R oA béa\lml{@rr?e@%ﬁ ﬂlﬁﬁ %le‘%[ @6\7@ Eﬁﬁ! 4 é's%edlﬁ%sﬁgﬁean

malto trin (estl ,13{ { ou.rce
F ovar ? 01 ﬁg é H Ia 0 Ol’fg) am

emhwnéaturmeéfféﬁtsabms tm@seca gy dxean éhfsfmlmoqf higlo eleie forms

S3ufib% highrdeic Ruefl@ra iy aid’ hieB %bleit Q&fﬂ@%@l‘r@ﬂl eTROpiafsource

t rh? mféﬂ?(f gy 1n0{hf3 tf&% I)Pfrg& ofis dgnYed{E l I&l?esm C%ucfx é:ts% olein,
sm WP & ?'lérmgié’%endieﬁ@\‘{@ffﬁ’l a1y tsrs @fo”@mmcaés 816 185 geachidonic
i racak tinbleioedidispalhitic &idingiéagic abyd)idoadsahéxabehic 26id] Gslenic

' %ﬁ‘ BRidHK léfuﬁtz ’aci%a&gafphe‘g@irdo&#yhc%lgﬁl cYag):r&c laélp égﬂd ¢ like.

canola oil, "olive oil coc

kernel oil, palmolein, loweruic rapeseed oil,
sdftberfomup [is igigndddofr prsiterm finfhtsoithe, lipiddsovirer pixifarkbly
f edofRitisaine@inmO chai AREIRERIdRE; fo@recaﬁlisw fh an amount of 1oh40%,

PU¥HRSR! 14 ﬁﬁo/%% e oRfledfiya siERE OF 1S mRY be 11

gh ol ei ¢ sunfl ower
0|I and hlgh oleic safflower oil. The l'ipid source

mebhedimd stecé may heovider kd-40% fof tetdnengy of éid fvbﬁ:dulﬁ,r fofrexample.
t fmﬁrdvl §,Sths L!l@ﬂid aguRal fhofidel no- 35%3‘#? gﬂ% ¥ 25-30%, for
0 att acCl

Izi%ﬂ]i%gegj/deﬁ@gg’&?@ #a dcgﬁ(’e%% er d, palnitic amsgc

stearlc aci d, docosahexaeonic acid, linolenic acid,
ol &h Gnfast rmila uﬁa}ﬁﬁﬁﬁbxdcmﬁﬁﬂ 'iﬁ%iecﬁ@ﬂtéj wiied ﬁﬂé' deSiga&d Q) meet

e e T e

pre-term 5
prigfast glﬂﬂyfa ig omttesionallreampleteC hthphis it ogtajns adequate mutdgnts to

exsauiaire healttyn hamaonlifeo fforl @x#Ad6d pdiFodsr Glifreﬁewblw the- Bhfitula

b
AN Sl o Sl

exanple. Preferably, the Iipid source provides
2 0F ysepamiplsy ¢hepforpula ey caBprie dgagnesium, zine, iron, copper, iodine,

selenium, preferably in the form of biologically available salts. Furthermore, the
formula may comprise vitamin C, A, E, Bl, B2, B6, B12, D3, Xl
(Phylloquinone) PP (Nicotinamide), Calcium-D-panthenate, D-Biotin, Taurin
and nutritionally suitable mixtures thereof, for example.

—:3

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

The formula may further comprise further ingredients, for example W1th specific
nutrltlonal 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
designed to neet the nutritional needs of the hunan
infant. In particular, it is preferred that the

infant forrmula is "nutritionally conplete”; that is it
contai ns adequate nutrientslbo sustain healthy human
life for extended periods. Preferably, the formula 25
conprises vitamns, mnerals and trace elenents in

reco nded anmounts. For, exanple, the fornmula nmay

cg‘f?ﬁ ﬂ%@%@wﬁ I%OH%}M@?%@H@% Fe exigif ggat number of
s sugahle waypred dieabilayuiactutends fgorem wafiots possihilitzk Ity adapt the
aVRbdBPkS sBREAS reqiérh RS TRY S0 thdiBty e reﬁﬁl{ﬁodﬁﬁy accordin% to
compr..se vitamn C, A E, 131, B2, B6, B12, D3, K1 3
(é@‘f‘ﬁ%&’iﬁ‘?{%‘}?&i' PP (Ni coti nam de),

Cal ci um D-panthenate, D-Biotin, Taurin and

NGt iekdRp18] it Was fouh@HaCT Mlackie a6 nhidyee@dfied Qe BHRh Svise,

..t he f lL.a f f ood
o2l Mo lfs b Brertred EbePRMASR Sl 3o

The formula may further conprise further ingredients,

f dforethe mplksose of Ithe [pessediti desciiption], ta femablidirdtBei procalires are

ot hempler &R b ects. 10 For the preparation of

the reconstitut abﬁge formul a there exist a great nunber
of suitable ways and the manufacturer is given

v afdreamplosthe Billowtingssens anayoimptondimted in thiecgiessselence:

S Pe@dihd Borl-B SIS (@B a Hdbid f&mﬁ&ddnwbrb%srb%ﬂﬁhrae ?&H’@é)tand
ac . S ic preferences. For exanple, i
was {n%aﬂ%ex{tﬁg?éff?eog% Pe acid may be added in-1line or
baPRtpnailgewet-qdding mineralycat thisi mpmprtyandfer |dgeadding them at the

prefderred pr ocess parameters. 10 For the purpose of
oo AAE e ARG oPhioA0huily LT pREJE NG oo e
F R POTE APl SRRy ES BT e Trened hbioh
s eompgaizingthrisplytipmermprisingthe Upidsauicn hihigh pressued, n
s 0Qoélingahelsaiticn 16 BEloWMSHC Afrefebdly Be2dw 0w, 15 addi ng
mkgamég(%%&cgd solution, Optionally, wet-adding

' S at

m nera I's nonent. 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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o T g

end, Preferably, pre-heating of the solution to 30-70,
preferably 40-60C, Adding a lipid-mx, for exanple,
in-line to the pre-heated solution, 20 Honogeni zi ng
the solution conprising the |ipid source at high
pressure, Cooling the soluijon to bel ow 15C
preferably bel ow 10C, Adding L(+)-lactic acid, Heating
the solution to substantially reduce bacterial |oad,
CPptionmdly) wet-aldingpmineiadn atsthispstageoorilater anbe diyyadding tham at
apgd chacilitate drylng, 25 EXying, for exanple by

d | d t
el 5% et AR AR i ™
c Hapingd d-+)-lactihanid, @K@fp@blyfm fhe rmnﬁa 40-7awt.S6 s@ldtiom g
LPﬂeX‘erbEl ! pre-ha@m@ of @H dékitiondo B@f/o eﬂbwmaﬁc@od gr ade

bet
63%%@51 &5 FipRahtl. ko0 V*’?Ha 5 G p A 2h Ry T
a Heajogeniging a@émomwpménmn&ﬂ@d swr%&@evrw@ms
g Bleeting the weltitioh@rsabitartially reitce Bavtalal Radat i ve  sequence

R EpE: faoRleil i €Wt oG o S e
car bohydrate source) and addi ng water to obtain a

solution, 11 Optionally, wet-adding mnerals at this

suagﬁth@f vdag;\bf 5@6@%@ hetitriREAl Bsn }%&ﬁmnaéccoﬁlﬁ% t8Mfb present
b |

t|on o bel ow 15
-lactic acid,
ph&d@ﬂa& c4sha prodcin gpdv garbehyAlgate savrce torobisin a sadwfion, 5

Prheﬁtetr@hhg thepbRitibead subgaﬂialltyhedlfse budtériul 1d2d, 30- 70,

ﬁﬁiﬁgfx&m 1¥ct%0acﬁiq9méﬁii &éa%ézi_ |au|t: gind mx, for
féwgﬁ’gwma&wﬁwét-@w frnérﬁflr@ ﬁ“il lﬁ SQIpEon: i pi d source

at high pressure, Heating the solutionto
suhstaaninbp! 13 RAMERIPaEE @kbdple! 2RE dﬁ%ﬁmt%alolfypmtem and

eLahR i gy bRy %ﬁ?ﬁﬂiﬁ%&%?ﬁ%aﬁms? bduci ng t he

nut r| tional conposition according to the present
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
to obtain a solution, 15 heat-treating the sol ution
to substantially reduce bacterial |oad, adding L+
lactic acid to the heat treated solution, and
honogeni zi ng the heat-treat#2l and directly acidified
solution. Lipids my also be added, for exanple after
dissolution of protein and 20 carbohydrate source,
byt pr.ef erabl rior to the heat treatnment. If a
Lo&riegr af %%q%m&ﬁ d jcarbobygsate youtsgc &, expmple skimmed milk
hpnwgcrn icaseth, a;vtrbyaandébrfmehbdes@inuhmp rbechmimtccisianxg dispersed in

C%\fa@h@mf %%tu‘?a did gts?dn o tﬁﬁ’ltizvﬁﬁ err bt ¢ 8&@% 5131804,

e I n ra I'n
R I e
d W:l@didﬁhsi: safutien isgziyenrtime tofallaw foge prbppr lgadationiof thegrdtein.
produced t he product may preferably be sterilized

| :
o A RORRERU e iyl Nk SRS o nor s
L £pra gxaneple df @prcsﬁcadwddlaﬁs ispofeqaire @ aﬁwéqirlrln rqadyrég-drink

t kbmpbsitor i3 &o belprepirad ot dampld. he heat-treatment may be

applied on a pHneutral product. This reduces product
ul i and si Iifies the process in general, | on

p& Jﬁ%il%ﬁt% cxgle mgy beiadiied tothe selpidom Hingeer. prrerals S and

netiteminslmayseqeally By adddd, for sl drgdniged)aeths ead.t er nat i ve

for obtaining a pomdered formula is given bel ow in a

faoner th rot ei
CVB AR ORPREL e SRR R mlimei. Fof g @iﬂay
e"idﬁe afaya erﬁdlﬁdingneﬁ the gelrtien tp Sy 90, rpycfm@bbroﬁo any
Al 'Hgmbyaaﬁte ilipid smt@rophomltgrt gﬁ?ag ig%o D ithiinGRaybe agfédﬂg?d@ﬂ
WiiE 2 eikYoo 15&% tfco 166360, Hitetmit lipidP & c% Jine
st Ll pat it era‘ﬁ’g g
ﬁﬁDHS%gfggi adﬁ %§W§EV@H1 HoPme to aIIomrfor a
proper hydrati on of the protein. Alternatively,
hYHTandlﬁt[bn”Byp&beéb@}n skl tcﬁ'éeheﬁt %@mﬁh’t lvrfi’ﬁheﬂle purpose of
| n d ecgﬁébat%j erl\?tloloh %;rfacﬁtgat?g ﬁ?nr{ggenit doxa ?rggl&yFor exar"np]ﬁ:kthe
solutlon may be heated 0 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+actic 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 nay be added to the sol ution.
However, mnerals and vitam ns may equal ly be added,
for exanple dry-m xed, at the end. 15 The lipid
source, if present, may be added at this nonent. For
exanple, it may be added alier a pre-heating of the
solution to 50 - 90C, preferably 60 - 75C.  Thereby,

t heefdratly,dhowenee eLoftiioasikl May el atlied Ginding toethlet Idatitreated

2?(%1&?0 aﬂ%ﬁ%ﬁ%ﬂb‘?&{t'ﬂngéﬁﬁlﬁs afot' g}@’fn 9 rﬁ%{r e§ ne 'lelflctlc acid
dmesdel Jilutegt & BHdSHy ueefﬁtably {Hhéo‘ W?ggfgcﬂft&tlmtlc gl in
Thvates eind thenradided mﬁlﬁfeeFafﬂxytmplebLelab@dadi@ nRybeatded in-line to
tﬁgﬁﬁ {stabt H3 5% reduci ng bacterial |oad
or faci Iz

Itat1 ng honog ation or drying. For exanple,
the solution nay be heat ed to 95-120C, preferably
100 edst AG-Tactic 2citias dddedandmddn thepfoederfadnl abodt 5@%68olution, it

f< %%e [:Bésadgfs&tn QXA bt P'tmez@ LN kQJ&QEé fAL B heat-
S e gL By s g,i bt 61E, acx&?v%t 0 ket
p thecebsiongfop exampdel d(ependmgcm theaadity and pEhé) be ohgained.

exanple, it may be added in sufficient anpunt in the

er, bI
38’%9% ot %82%4 B B " B bl e fo
s Gfiyptingp e iy 16‘?13‘%% Byayyay off aa@eqﬂzada@qea Andshdded,
dlfferent dllutions may be preferred. For exanpl e, i f
L ¢ éIExtabE/ BH' I aﬁjﬁst@&iﬁﬁﬂol@@tj @hm\ﬁfeﬁ%efeﬁb APQ% @%ag}e}i more
sIovgsl%& ‘ig grvsa cool ed sof ut1 eow ,
LR 0 AP 40  10C to a tank 35 with the solutlon
conprising a protein source, such as mlk proteins
afI_C(»‘t-)lIactl@ akidoRy et eially Chvaidiblq nidk | examplRl ﬁ'ﬁderfstﬁdf trademark
me t of§§§:§- §]§8 ﬁ%ﬁ§£§%ﬁfenl%d?#QRé:%§QMQOAUK
1é3”ﬁpgﬂéﬂ36 @%E%er L+l actic acid may be added
in-line to the heat- treat ed soluti on at about anbi ent

t efRemAhuf etsL@f)sucﬁ%@mclaed & n tdcfdl@%?ned

e i L b e ok e

oQ 5-3,6%hmitreferably A3%.cmensi preferaplyb &7 by Weighh ef LoHdactic

t heidar oduct - st ream bef or e honogeni zat i on.

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
about 1.2-1.8 kg per 100 kg of the preferably heat-
treated solution, preferably about 1.5 kg of diluted
L+l actic acid per 100 kg of 10 the solution, for
exanpl e, depending on the agu4dity and pH to be
obtained PH nay be controlled by in-line neasurenent,

for . adiustin t he

i ne aidl l?ﬁlgh Ehevgop&ogfls ‘é"‘%"“ udoaclfpg'ﬁgjntﬁrﬁro&lg’mf@ably 45-
ég/‘é‘?ré{kS‘Il%FterpH is adJ usted to 4.0 to 5.0, nore

preferably to 4.2 to 4.8, even nore preferabty to 4.3

(oo kB B P T e

( BYBERRAH bepp ﬂ@eéélf%%a%ﬂcmeésl outzszm)scﬁhn 20

- Cori nchem t he Net her| ands) The amount of L(+)-lactic

agq S H aci
e pgab t atu‘é%%jgp ‘B%acoﬁﬁuét ﬁér R) ogtragl ) ge u?t?hﬁ? HLor
f SPYRGPLEILen w:gw rr{é? ?f&bary pyssa% and
moRay herssfestediab yvel, snclz as%ﬁ;zed\bedgmymgf fredze )drying, trolter-d2fing
adbtkxal¥pkf er abl y, a honogeni sation step may be
conducted before drying, in order to obtain an even,

r (e;?al ar powder, for exanple. Hence, the concentrated

sof desitss addifipnpleingredicatsimasy heoadded Sote porderdizoily at the end

Z(hna&ﬁt algﬂlehxgllm@ﬁjégs estarple ATHIE Q§§&ﬁ@ul&@y @lre Fo0neabnsitive
e )

Saﬂlﬁ eﬂi@@ct $uR Ia)é sbfe Vit 2 ol%eggeﬁégﬁc%ﬁﬁaéqgﬁ saF%ﬁthall] and

predstiid ‘ﬂo‘ﬁg‘ ‘g‘ﬂe é NI ACKISeRch B%,ta\'fme #1d leeamiing, for

| texpiplepand, g@faa.n bioeactive tholtcules, i napypetatdded ts thepsohibay for

drexhinglet HEn@ﬂiétplnget fhay 88 cOhpiBfed vith a{‘gﬁﬁﬁﬁ r&hi% prov1d1ng
C ed so

ge?‘Elals he 5 ¥ nt o a% ev glﬂ%!r gqeoﬁ'u?ﬁ?%rﬁatgx%’f i)asfwnrgﬂuge ents

Sc%écf‘#aé‘ids By thg rbess a0 ithey-tepapmanged o deibo repnsmyitionvief cthe

trmccslshmeldd”mnmﬂa concentrated up to 30 to 60%

preferably 45- 55% dry matter. Before spray drying,
especi.al |

i eatidl Bl brlReOt i he bone sBrtamlion er o gamk (o

acliosmyla o5 giconceatiatenihe pseressioglufesci UHTﬂstenLEyathy stelp Yollogred

ety dseptixofillivig,t fofl examnpds. 4R khié Oasethe bibcdssRE BERTalf Hoh@Rh& at

fof 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,
such as fluidized bed drying, freeze drying,
roller-drying 10 for exanple. If desired, additiona

i ngredi ents may be added to %he powder directly at the
end and not to the solutioﬂ, for exanple. This is
particularly true for heat-sensitive _ingredients,
efedasheg @owdsti t ami ns, ot her| benef4xial metabolites,
%&ﬁﬁﬁﬂﬁi 1and 15 non- essentlal ol ecul es such as am no

U B PP
CHros feh—as—tatrrhe—ant—tcarntt e f-or exan”pl e,

Eam&ﬂltal n bio-active molecules, 13 not Vet added to
Isemsed Hilkgpdwdepr exanpl e. Hence,54he powder may be

%B-,s%éf&lfro\%g@ gy ramn premx proyiding| essential

o Hr—arbtits—-hat—arer-suf-fH-etent—+0 cover basic

r'\r—l-'\\n\mt

ré}mpﬁ%ﬁﬂnts calcul ated on the baké of the

r PoeRsendRdeigdac!l y consunptionh of thge 20 feconstituted
f ncasethatallqudpr isSito be
p%{uﬁg{)‘ggo.ur exanpre—a—+ready—to6 di1 ak—+4d) fornula
(6

Lagticesident rate, fhe process incl #des a

Iy $écithinl (as6B%pn step fol l oped by aseptifc filling,

Qfa gg(an'pl €. In th| S case, the pr ogess Slgeneral ly
IIUULL cu a" q'_ & ” LtCI uunt T1I1¢ Ot 1{'_1 0

pr dYiglodpxiin it g, 99679@3@ pquivadents) 3dr32tveas sslégﬁeﬂ ning to

t R (epthetid heid fnaks lobisineg feora PRIRISC®) & @i agRBous)508aYy%ablution

Ilvblﬁﬁa §t%b&ﬁ1&£&l§u§§§>f‘a@le§.& OSP L &ﬂ d be construed

as |mt|ng t matter of e present
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acidified, L-(+) lactic acid containing, powdered
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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 So lecithin (at 62% 1 Wter
3 Matlodextrin with D.E. (Dextrose equival ents) 24-32
was selected. 2 L(+)-lactic acid was obtained from
PURAC(r), as an aqueous 50wt.-%solution wth a
stereochem cal purity of at lbeast 95% (L-isoner). 5
Vitamins and m nerals were added according to

r %9 }%tgﬁg%]\”gjl%‘lﬁ% ﬁsé:ngéfsqﬁﬁrn e{d(a?ﬁ {ngﬂt?E{ ?tbgégﬁrre t?yr £%he tube

K— F#&nggdﬁa ugk P[SWEF@ OBYOBCIHTA at ed i n

tap vvater at about 50- 60C to obtain a solution. The

?_?_fﬂétsigglﬁgié %&& ﬁl'é@.'dé&fjlﬂﬂég séurb Ot :geat%ﬁ 56 %5 (?ipéct th
hya%’gtﬁ n e B PR el it o Ao 1P,
K-citrate, Na-citrate and Mgd 2) are added to
t hEheﬁ Qhepiogict 1mirea1w\ﬁ§sh&@ﬁfeo ﬁ@%bﬁ%rﬁeemn h&e%b%e %&d ot is
Lcohodabh 351k Lt Bl She B M
SIGHW‘X,‘atﬁHded to the solution of hydrated ingredients
at 20 tenperatures below 8C. The pHis adJ usted with

Ki | {6 u . The
s%ﬁgﬁpl gh%p?orﬁ:%hgatgf s%lﬁfg»h & l%%ﬁ&%?&lb La]lg%gq %ﬂ( for
t Ssageny W %fetlwé PF‘?'%%E 257 Seurapogsaisest pish Npapsaith
oihlghnr@quump dnd thewspexyudriedr ar apeseed oi |, sunfl ower
oil 16 and soy lecithin. The Iipid source is then

dﬂfed%d%ekécpgohtlﬁcg'l 1&5 tlh«‘:n ?ské) 1ﬁ1& d%ﬂlp iﬁrrtggbwg%get}:ﬁ]ezépneeral
Tﬁgerg’é‘l%?fllaéﬁwid’@}'t thegnaltpdesitised | | p| d source is

heated to 105C by d| rect steam 5 injection by a steam
ggrlﬁcﬁdvﬂi%r oBlatRda8 S RfhEa Hartdclfrll STRANSTENY Sl 3t may be
%%]nsts tuted 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
to 40-50%total solids (dry matter) by a Scheffers
falling-film evaporator. 10 Thereafter,. the
concentrated solution is conducted to a buffer tank
for honobgeni sation, where it is pre-heated to 75C,

ho ised at 150 bars with a high pressure punp and
tﬁgﬁgégﬁﬁﬁu%&ﬂ@é9mﬁgpﬁ%éwﬁbﬁﬂﬁmed solution is then
suppisepgdally fitkingHtlee disgeasivminte pavky of 240emi neral  premi x
and a small part of the maltodextrin. The powder

obt ai ed(#s % formula particularly suitable for

| AT o dink gl wih s maer Shoept of 19 S%dpobieined. (20
g powder with 137 nil water, for exanple). The 20

I @ . I ks [ j . : by
oo SpCoBlERatie REDHRPYTE | IR dul R Y
reconstituted formula is 4.5. 25 Exanple 2:

AlA Bt oRa) soppesiiemawioprepdredwith dhabasicargredienistgivendh Table
f @beldva A ready-to-drink fornmula was prepared based on
the ingredients, percentages and the procedure
a&&gfdinc to Exanple 1, with the exceptions that no

o liignpdients;/ ray; waferials forpuintionpkgompositienpr ocess i s

-gonducted at a dry%Y%mist er cop¥erdty iRattdi€o80 range of

2-14% by wei ght
4 dmmglél}l};\ql

e iR B ol

|
g—and h?ﬁﬁéaﬁ ng ch¥hohydrat es ant®4gr ot ei ns

- Mialto-frstri 2532 he | 46But i on t po@bout 50C, 3242.6

ArechBat i ng the lifgid source|jg about 50C, ﬁsgg ng a
I pL.d_source, (1T fi.ne)y—— thppogenising—tt ; o1
- H%g&? ?anﬁtal\;ch) ] aci?;?)c _aci-d-t ﬁé Hhht ain a pH hﬁﬁvﬂpen
4@mol 1.' - UHRStreating| 10 sol ution [f3®
Stredpedcedalli on, - aggptical ly|fad!ing the | GPAgT ST on
[ D?C( ot 240 -~ A Teady fo drimk—formulawtha

y—Fret e‘f{;ﬁFcontent g*s 125 éé bbtained. |5161.6

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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Exanple 3: Alternative preparation of an acidified
nutritional formula A nutritional conposition was
prepared with the basic ingredients given in Table 2
bel ow. 10 Table 2: Ingredients / raw materials for
nutritional conposition. %raw %dry matter of
material the ingredient Kg ri@w material Skinmed mlk
37.8 97 584.1 Malto-dextrin 24-32 15.5 96 242.6

; 0B : ' tar.ch. 9.0 .88
ey R ki b abc §{6{1 B ok of 0304 3o ingTine atoghe fybe
Pif’é}‘??‘{% tgi%?"? %P@eflé 1§ greagiredhiatlineead Aet lagid acBl i8 addyd in
5 an@unisas ta ohtainsoykh ofif.05PR6 Dt Rcti® Bcid sBlRtion is-adasd itG rate of
acl. slk2pd? 190 kK6 G 1y Wbkt At QRE%ET 1 N, sucrose

and native starch are dissolved I'n water  at about 50C
at a dry-matter content of 31% by weight. 15 Fat is
ad¥&to-slage hemogendsationpie canducted a0 day andR0 dar, Gedpeeively,

| anddj;usbied i freBRIBly BYabORI % at fTRGnciRLt i On is heated

to 70C with a plate heater, then a heat treatnent to
reduce_ 20 bacterial load is conducted at 110C for 10s
byl grealer the kemegenjsed soluiion Sraprayedriad md hpowdmedinytritional
mebmppsidantie ndsbtai‘nec%%@r;lsw&@dl sohpssiitgd v‘taﬁt EorfAp1Lidli f &fih
t agcida : Whhon .Lto the _
honoléneni{gggw%gﬁnﬁftﬁ?%%ﬂ C aglrllscfmla ﬂgg%ﬁc%ﬂs' 25C in the
formof a 50% solution in-line into the tube  |eading
t othelpewdened gempesition Whs iesomstimsadr (€8lg powdldrie 90 il water), axfld a
| acdonstitaed domPoESted obhi a%uﬁ%sd irl LPad P11 of
5.0. The L+ | gcti c aci dmseo’l ution Iﬁg a 82%%a9936r52 ‘e 0
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 52
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1.5 kg per 100 kg of the hydrated and heat-treated
solution. 5 A two-stage honpgeni sation is conducted at
100 bar and 20 bar, respectively, and dry matter is
preferably at about 36%at this nmonment. Thereafter,
t he honogeni sed solution is ﬁpray-drled and a powder ed
nutritional 10 conposition i’s obtained. The powdered
conmposition was conpleted with sufficient anmounts of
m nerals and vitamns and filled into cans. The _
E$ i on was reconstituted (13g powder in
90 m water), and a reconstituted conposition is

' . hayi Hin the range of 4.9-5.1. 15 The
P, b AT Bisedemens assenistayipeades wares,
prisdilbis cevdway Swmendlist ziyplﬁmaﬁumhsm’gm&js@;?teﬁé’é ?%@eﬂ, 2 and 3,

' ; P \ . , .
g Qe il ’P*r’%ilg#{wle%n%ﬁé‘% Cldid icBhecsia Rotayigs
a%mgﬁ‘ftg?‘“ %ﬁfaé’ﬁ?é S"F&Wﬁ%x}‘gr ool (Humyap | Rotayirus serotype 4) and
M A4 bl Sinisgi Retvime sogesphadihg teHumbo Retdvirudfer Rerb all
e i et s oeom of B Nesdd Rt ARICCHEIE Nymte BUES he

. . I . .
gopSast Bt S DUSighd of 180 o, iheser sWing anq maost fikely
di PPEFRALVE JPhihes patheeanirstevansesf theesapld dphaits.iAny pathogen

 obffeh rfbase aspeaies, véten st hotuaridarodil@tel: o BEA5Mo@Fied,

diéad ?f!)tbai)l fb@ﬂévefa%dggiﬁng% in tﬁ{eeg)%go%%- g&%ﬁ Qxﬁeental setting.

Characteristics A ap

Casei n-predonm nant 6.8 C Soy-based 6.9 D

VHSJAIABNEEEEST 4.7 fernented E Directly acidified 4.5

F Drectly acidified 5.0
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
(Oxoid 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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CT Directly acidified 5.2 19 M CROBI AL CULTURES
Escherichia coli 0157: H7, Pseudonobnas aerugi nosa,

St aphyl ococcus aureus, 5 Bacillus cereus, Sal nonella
typhi murium Shigella dysenteriae FSM 1, 2 and 3,

Ent er obact er sakazakii, Vibrio cholerae 0:139, Candida
al bi cans and Rotavirus WA (#uman Rot avi rus ser ot ype
1), Hochi (Human Rotavirus serotype 4) and SAll

( SRESTLTOAND DISCUSsI@spondi ng to Human Rot avi rus
serotype 3) were all fromthe strain collection of

t hMICkGRIOEOREesEQUANTEENt re. Nunbers behind the 10
speci es nane indicate serotype of the strain. These

st Tai veifgr thabohe  sthkiag ymatediglr ¢80t whd Rt f Qnta iRt several
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15ardHAbill BNGIsta] BRale &RG e grown
| n?jl vidual ly i E Ber ai n&ﬁﬁléég§ltes ?‘Sé@% Oxoi d

CI\%éS for 18 to 20 hat 37C. After dllutlon w th
T WAIH%ENWtR@ﬁ@\ISMDdNEAMORM@LBS%

Lbﬁt g %oncent ration of ca. 105 CFU ni

Nagp Heshshalpnge tegt,r foup somatenrigdin gV&tllabImafemalfermulas were

sp@pmi;ﬁly\mioeukatrdl with aigtlt diflfeﬁdi@'b&ct@xﬁal JpatHog t‘!?fs(r)eﬁld one spor;llage
788 idrYpRHER v ds ol {165 g%ﬁ}% g#ec?cgﬂ%ﬁlbgﬂa(vh% o

ar e I onstirfute
yi eaﬁ.g)lu% g g{&lﬁ i ?‘F élc’e@’& ?f{ palqgsns aFparcatly g8l netfgrowinor die
Foit @nef e peducte deting dregu fcﬁlommg feebhstin@idne Ne EBPC, most

t hibdotdria she®eg 5 (albeft s % XA G cﬁl bt in the
Y, k] i

borifoed 9“3@%% HopF it ThE S g posen

ant* angt ofj theprofyedt i on was m)nl tored by

enuneration after 0, 3 and 6 hours. For thls purpose

h
t Rt BRI gt\ga%gteﬁﬁ %’r@kr ﬁ%(egwgl%%—n?u&a rﬁ) s o 1S or only
En ern‘fslgtg&%ﬂ”ﬁt é’&fé‘m@mﬁ hepinggat sogmylatwith B, 190 1br Bers Ps.
Baf 4" tgiPasd exposgrarto (tEO( @cld1fﬁN/I pRddict BOB7E hadlaeddéar bactericidal

Chefifet.aC. MEStedHd colnké e m@éWegll%\é)gi%orf or V. cholerae,
KF Strept ococcus agar (Oxoid for Ent.

g is, DG 18 (Oxoid CMr29) for C. al bicans and
5d ﬁggllgg\gggpwed 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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(Oxoid CVWb59) for Ps. aeruginosa. In order to
determ ne the reproducibility of the results sone of
the challenge tests were performed in triplicate. 35
20 RESULTS AND DI SCUSSI ON M CROBI OLOG CAL QUALI TY To
verify that the starting erial itself was not
contam nated several mcrdbiological tests were
performed. The results (data not shown) denonstrate 5
487N butfer Vnehakeras Sramxpasirosy tist eneirofrmenk @mmec@;ne
Hethalnat iboth ednpbiacies! AIRhIFERIBEP NAGEE ChdiRS §R%as Ro longer
fH@bposa, B. cereus, S. "aureus, Enterococcl, yeas
(f moul ds. Total plate counts were | ess than 50
cfu/n1 FATE OF M CROBI AL PATHOGENS | N RECONSTI TUTED
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Beaskngs of dufants in
Sifantions mdweabreast-feedingamayatdt bapostibld. hese resul ts showed
that the fernented product had a cl ear bacteriostatic

at-hogeni e estion was
*‘%{.‘?‘% PP APER i) s Kbt Ll s
stprtially; rgdugssl thenmanwfaciuring titde ondubsstifeompatkeérto formulas
iaciﬂiﬁedbyﬁerméﬁa:ﬁcms were involved. To address this a
second chal l enge test was perforned in which the
antim crobial properties of the fermented product
("D') were conpared with those of a directly
acidified non-fernmented product ("E"), the
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30 forrmula obtained in Exanple 1. It was found that
for the fate of the pathogens, it did not nake any
di fference whether they were exposed to the
non-fernented acidified product or to the fernented
product. The Enterobacterigéfae (S. typhimurium Sh.
dysenteriae and 35 E. col! ©157:H7) resisted fairly
wel | under the conditions tested (6 hours at 25 21
aGthi®sC), but for V. cholerae the exposure to this
envi ronment qui ckly became |ethal at both

t eMRELALSSES £ e Wik i r haqur.s.if. was no, .

| onger _ det c(;{r@l%)jaé%ér? ntfhgﬁg °§r5}??:‘%’é§‘ﬁ%ﬂ%l Hﬁhﬂ‘\’i@ﬁ@w’ s
i nf REAREE B -1 10cd: pihieppins the doromds cammrises Iagtint asif] andtwheseby
f oumtilett ae%aislwagm fttheplabife 21058 presaie lab &e%ﬁﬁhtfceﬁeg 8FL(+)-
01572068 a&id \hatRRGSE in (1R SRS a3 a
started to gfaow at pﬁtgaéﬁé@g@u | (?%eg&yg%ﬁ?%g, ot her
hand, this pH was still bactericidal. 10 This exanple
sBudijpe shsiionalfatmyltacverdingdo Claahtwifieh ®1lpasde@Y nutritional
suppeitylgapid growh of enteric pathogens when stored
at 25 or 37C after reconstitution. To prevent the
risk that such products beconme hazardous, they should
of yhs@owdered foropuly acgordingrto Claimel @r2, ulmdaterised in that it is an
r ef infyetrfafrhdn. For acidified fornulas, the nost

rel evant pathogens cannot grow at pH of 5.0 or | ower.
Prodyct s whi ch have been acidified 15 t hrough ~

f & ??g’ﬁtna{‘}“&ﬁa]\@%‘ﬂ? ERqOrdng to 4y 194 teawsogding wlaitss, it

bac tcemipusing eiproteipsopee,tai catbohigdrhe soutcasndidbt Llpid sxecdheen
acidified through direct addition of lactic acid and
bat V. provi de safe_.alternative for the feeding of
A grn}{ég@ ton] J‘?’H&‘?‘P Bﬁ?r@bﬂ%foe I 4shereia thaRgolemsone be
pos sqompélﬁf_’SZ(PIPﬁma@mqeiSdngte@I fromdhe groiiplbf whalt iopskimined milk
o, gfv‘eﬁmnhzsapfﬂﬂéiﬂﬁgwpfd?ei%@pk@%; Gar@field protein,
su antd b n cturing time an 0SS

i f é%hpafédﬁtéﬁ’oyﬁﬁfg% ]ggﬁﬁ%??ed by fernmentation. 25
22 Cainms 1. Anutritional fornula, wherein the pH of
t e Thermwiritional foritla abéoydihg teClatme 5, wWherbif thd Bfeih aR@6r fhey

3. 5 frBtefh is M 8 Hott | a conprises lactic acid
and I%Nher elgy Hir@roflﬁéﬁ[u

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.




5 at |east 70% by weight of the lactic acid is present
as the enantioner of L(+)- lactic acid, characterized
inthat the formula is directly acidified. 2. The
nutritional formula according to Claim1, which is a
powdered nutritional fornmula. 10 3. The powdered
formul a according to C ai m% or 2, characterised in
that it is an infant forrmula. 4. The nutritiona

f 1. muThe ascofi isblnigd bopaiieddi(+}-Retipicd 80ihe grephation of

f s diRed nutdiBo®d Mlgdsnd @ protein source, a
carbohy%rate source and/or a lipid source. 5. The
nutritional formula according to Claim4, wherein the
pi bt eiThesseioLisolatedor perfiedL(3)-bictit acid fotrEeveatthegionth of

f pam dehe o] rtfialg Or skimmed milk  powder,
casein, whey proteln, soy protein, rice protein, carob
seed protein, 20 germflour protein, and/or mxtures
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
obt ai ned. 30 8. The nethod according to Caim7,
conprising the further step of adding a |ipid source.
9. The nmet hod according to Caima8, wherein the step
of adding a lipid 35 source is conducted before
adding L-(+) lactic acid. 23 10. The use of isolated
or purified L(+)-lactic acid in the preparation of
acidified nutritional fornulas. 11. The use of
isolated or purified L(+)-lactic acid for preventing
growth of 5 pathogens in nutritional fornulas.




