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dlgs‘h{bqq& Offﬁ’ee pr%tgmﬁ’anuf acture of these formulas have
nut Sfutlieg B&infeRToRANL IS sBIEthas the Prddesss used during the

manufacture of these formulas have nutritional consequences such as lowered

solubility and/or digestibility of the proteins in the formula. For example, heat
treatment over extended periods of time that is used to produce concentrated liquid
and ready-to-feed infant formulas has been shown to decrease digestibility of proteins.
As aresult of exposure to heat, proteins denature or aggregate, possibly altering their
digestibility. The treatment of milk at high temperatures has also been studied and
has been shown to increase reactions of amino acids with sugars known as Maillard
reactions. These reactions have been shown to decrease the bioavailability of amino
acids by limiting the accessibility of proteolytic enzymes.

In vivo protein digestion is a two-step process. The first step is exposure of
the protein to the pre-digestive enzyme pepsin. The second step involves hydrolysis

with pancreatic enzymes. The evaluation of amino acid availability in vivo is difficult



solubility and/or digestibility of the proteins i nzc?tA[]gusm)o6

fornmul a. For exanple, heat treatnent over extende
w@egosoeissof tinme that is used to produce conceptT/asmd3/ 023876

10

15

20

25

30

liquid and ready-to-feed infant fornmulas has been
becalseoproteio duimnempmddctgwoahuddi quyckdy irpo.oindliabsorbedsy, ahe small

resul t e t o heat. ei ns denature o
intesingy e‘bdéﬁ a@g sfﬁoawm%&eﬁ@? ProsgntAnd ARty ‘i[lg‘i%tﬁd and
absdiBEd hrRE 'E!ﬁ‘ﬂ%reﬁffrdﬂl bifotahs mg&!%e& £MB68 3k HI 88 Ao Stary
been st udi ed been shown to increase reactlons
supplemant rﬂ&leaafom:s mmtrh as@igmssaf Krealigestibilivhpf pratains have been
de eagtlons. These reactions have been shown to decrease
V?@B iocavailability of amno acids by limting the

ac CEfSvaluatidy oPinfiit Sraaily dikestidilzy Hﬁ§bee|n'1)eﬂbﬁﬁecpl§§i)t ein
digestion is a two-step process. The first ste

enzﬁl%ﬁféfshbfd@]dﬁls CQE’n@Tﬁéﬂ%@@ﬂ)@ilsr{d@@e‘t ﬁﬁhqﬁk@Lyms gléle;lg. S) and
i s

sz RENTERREM foerl D SARRANNER 0, AR RAERIRERAlE! 2 o
chr@nﬁbgrablh)? (HBLCY Ehwamcumcyi?ﬂcf precikion tc)ﬂf thitdinftrkselidn go0Rled by

WO 2004/ 020653 PCTI US2003/ 023876 ecause proteln
thesgiagpropehss 1prsmRropdsed iy theprepege aﬁn@m@ le miplgin apgpr by

Addi tionally,

xﬁéﬁ%@g@%%ﬁ?y%r%?ggﬁgﬁgdmhkgﬁgﬁgggﬁF and may be di gested

andnVansdgbﬁdmabfnémﬁébMWﬂihmedmempmmhp&ﬂnmnmﬁhepﬁy

. ingested as food n the_form of
istiEE Pt et ad spictedt dhe PR St e
detétn@RAbylthédstidin® theRh&b el fevBRYoRE R Bt ﬁi@r‘égélp@ﬁfN ) fb8wing
eval uation of iTnfant fornula digestibility has been
the grevitro digsstienyproeess padeteamingdiby Kg«gd@hl endlysip.nHowever, the
onz B8 Y20 5 HERPEEGeC bl B0 Yabdltoiith JRAmE Ui &
theneﬁiré ﬂkﬂiﬁﬁ@l@;& of the b&ymrﬂgahﬁbé aigfmldnHﬁkﬁaryEfg%1ﬁcmtly from
cur an preC|S|on of .the information provid
lot (ot ke, PpFesse e YHis by Kigldahkpracadyrgs {ak spredlicdiyda t
quahf‘ﬁc%ltlHQ be d&"e&%@ bl GRHLQEedPoteRP %ﬁ)&:&‘ﬁ@ﬁ? §PAR s ofRino
hr omat ographic interferences. In vitro digestions o
aCIdSrdﬁmtedfpm\rrdﬂsabelttawguldwn ag tritie ctquited $omyplatioes pf sutritional

est en i and pa tin. e .
profic S e BB rorpRitap R GRS sBELTETondnd AFomeisns ng
essdnlfig] Anfigib @3iR6 By [t viHo A RedRhOERAIAN t rogen (NPN)
followng 15 the in vitro digestion_process as

detldigpgtive gtudiesiiare inghided agryssiogleteriiratbe activiy levalyefmes
proééﬁﬁquaﬁa Cdl?glﬁt &&%&%ﬁ% %h&?do‘lﬁ%ﬁsqnﬂ dsﬁﬁﬁé‘&‘lrggét fpr%ss"f

enzyne a eac

Pepemaytmey hesdden meamecungeﬁm auniteyf ttmhjorsao@ﬁ¢ adigd ADCAY-
o lot. Further, nitrogen anal ysis by

| ot ﬁ
solqdeepragqlﬂfs s HAE S 1Y BERYRSHRRSIVINGS VG bpeppeeasured in terms
of }%Hﬁ‘)‘i‘)}sisf tafeffol @ aﬂlfcuﬁlr %ﬁfoeﬂ,%da R id Qétgﬁﬁl'h RE B4R level of

pecificity in the types of anmino 20 acids di ges
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of determining enzyme activity are cumbersome and time consuming.

There is a need for a method of in vitro protein digestibility determination that
utilizes enzymes having standardized activity. There is further a need for the results
of such method to provide specificity in amino acid digestibility.
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a second portion; determning the total concentration
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portion of the sanple and the first portion of the

bl ank; determning the total 20 tryptophan

c oilig el einbodindsnt tHeescpartititg PO Isisleciell fiorethearpipe and

t he firs_t,fpor_tion of, the . ) . o
consisting of acidification, precipitation, centrifugation, filtration, and a combination -

of centrifugation and filtration.

In another embodiment, the step of calculating the percentage of soluble
amino acids includes the steps of adding the total concentrations of the plurality of
amino acids and tryptophan concentrations for the sample and the blank; determining
the difference in total concentration of the plurality of amino acids and tryptophan
between the sample and the blank; adding the soluble concentration of the plurality of

amino acids and tryptophan concentration in the sample and the blank; determining

3
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Smﬂ@ﬁﬁh%gﬂﬁ@@&a&é}%&s, pancreatin proteinase, papain,
trypsin and chynotrypsin. In yet a further enbodi nent,

the step of digesting the sanple includes the 15

i st | RETARE IS CRIPFENGDF Tty P ocuet
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pancreatin protelnase and i ncubating the
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In a boi’l
at any age, for example by infants, children or adults. There may be particular value

in using them during periods of rapid growth, such as infancy, childhood and
adolescence. The proteins for which digestibility may be determined according to the
invention may be incorporated into a nutritious "vehicle or carrier" which includes but
is not limited to the FDA statutory food categories: conventional foods, foods for
special dietary uses, dietary supplements and medical foods.

Suitable sources of protein for nutritional products include milk, soy, rice, meat (e.g.,
beef), animal and vegetable (e.g., pea, potato), egg (egg albumen), gelatin, and fish.
Suitable intact proteins include, but are not limited to, soy-based, milk-based, casein
protein, whey protein, rice protein, beef collagen, pea protein, potato protein and

mixtures thereof. Suitable protein hydrolysates also include, but are not limited to,
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Essential amino acids are also required for protein synthesis in vivo and must
be obtained from dietary sources. They are Isoleucine (ILE), Leucine (LEU), Lysine
(LYS), Methionine (MET), Phenylalanine (PHE), Threonine (THR), Tryptophan
(TRP), Valine (VAL), Histidine (HIS) and Arginine (ARG) (essential in young
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lowgstlaily defakeredHiseeitm of free amino acids. A formul a
acCOIA e ALS b MEREABiLEP oPEIEARLY bE HARKIRY! o
various free 0 aC|ds n or 0 provide a
analysesthatdeatérimina theltypecandgbedeatratich h@drmmo edidb o sakhtéon (the

aC| are the indi.vidual .buildin | ocks of
SOI‘BA’T%P"eﬁhﬁe% r Ny f5o digestion qnd le «%10? ongenigation Qf
amth %i%s 'hhﬁfe sali& pﬁavset(m@ 2bAAchekitblt RErtRA Xﬂéﬁﬁg@aﬁ%agnples

vari ous carbon sources. Non-éssent
of sattabis fnen eininfeacidy fonading el faymulgsendinde, bSERy notdspied tocL-

el (ot LS Ree Sl A BhE I g ey L

can@hﬁ@l ne (AY), and Jutamne (GN). The abbreviation
"GLX" refers to QLU plus G.N and t he abbreviation
"ASX" refers to ASP plus ASN. 30 Essential am no
amgié re also required for protein synthesis in vivo
and—nust be obtained fromdietary sources. They are
l's O(Dﬁeucompm(eht.&) the heticibn féniallh of thysinRentiopliy$y: protein. As
ﬁqﬁ %nl ne ( Phenyl al anine (PHE), Threonine
desrige)aboye,\ady éﬁ SQYERESPIn SHTGER B1ayPAICPnSififred.i Hhaoy protein

S ST BN M AU i
prowm whezs ,abbuit38%oeto 40% aﬂihletseybeaﬁﬁs pmmlmsBﬂeﬂy @b skowmim

aC| s the st dai ake
it et st oot SRR il of Bedibiomiths 1
dehaﬁecp A BldRed RYbOMs WadiMg the Asthnt@@ypeasnddeat determ ne
the type and concentration of am nd acids in solution
(the 5 soluble or digestible portlon) after in vitro

di gestion and | evel f, amno acids in
the solid phase (thS‘(';H‘eni:e e odessf ion) after

di gestion. Exwfipl es of suitable fFlee am no acids for
addemvgeAne f primula i nclrude, but ar ¢ pra@,{(;o.hcbnmtet ed to, -
t+yptophan| b; L-cystei ng EpdrRes

L- et hi oni nk beaTe\égyiégnEIElﬁsp ayd L. Protemlolf‘tne 10 SOy

One conponent of the nutritional {®ula of this
invention is soy protein. As des:Prbtbe?nberabove, a
nunber of soy protein sources may be considered—The
soy protein is isolated fromthe soybean. The soybean
i s Hie defatsd|sepivean dlakesaaro fypidatiy nojlled irtty flours; alcohol-extracted

or alkoline/H,O extracted to remove flavor compounds and sugars to make protein

=

concentrates; and processed with water to remove sugars and flavor compounds,
precipitated and dried to make protein isolates. Whey and protein fiber are by-

products of the above processes.

NUTRITIONAL PRODUCTS

Nutritional products contain macronutrients, ie. fats, proteins and

carbohydrates, in varying relative amounts depending on the age and condition of the

intended user, and often contain micronutrients such as vitamins, minerals and trace
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15 protein where about 38%to 40% of the soybean i ,,cust200s

protein. Briefly (as shown in Schene 1), the

wprmaeeswssng of soybeans involves the extracti orcDUSioh®023876

oil fromthe dehulled, and cracked soybeans | eaving
minetials. dédkederneGfosdy ehiles $odide snd BaldsreThe Sayaainitional product”

. P i . S .l F B Pr ot ei Co t t

R I P A P b i St A

foods| %@ﬂs 20 spbaaldiéatit vds, SMRanfbolll ake s FolaithC 2 Robds for
m e

d into flours; alcohol-extracted or alkoline/H20

specil didayaey' qre Bnended e aipply acwmepielidigtaranerdshesxists by reason

r ' .concent , rocesse 1t h wat er
of RSl SHSlooel S0 R ALT Son IR B RETRRE plliepisfS: o
suppladentrthediet or astke s¢le demiof thesdibrt 8S'mediray foadd igx Pbeiwhich
fiber are by 25 products of the above processes.

is foqpyylaterh tefga copmopdcor gdniiptered Ghtsrally wige the supgrvigion of a

. . ‘ol o
oSS kB3 SRS AL ales
conditiom fdrivanclodlistihaive3tritivhelndguiraments, based cafreergnizedt ai n

. m.cronutrients sych vitam.ns, m.nerals and trace 6
sme&t 1

ORI e SIS BR0) BPOEY $VPesas2003/ 023876
m e hdifion, BNRidt&S BuphieRent” iChdEs: iSRhdddiso Bshibh ingks -

. The term "nutritional product™ includes but"is not
diet by pgestdon i teblet sapdlk ariliguid form ahd dnaw aepgsenicdSor use as a

onventiaonal foods. foqods for i,al dietary uses,

Con\?%lﬁloré%l %of)g 48° 44 eilltﬁf‘na tar?%?%ﬁgga?et.. Foods for speci al
di eNEAWTUBORMEI ASI nt ended to supply a special dietary
need_that exists by reason 5 of atghysi cal ,

phyafast Genek r?fep%t}owréimn@bﬁorreghapms il 1Hget dhaypsengdardg and
i B R ghe ok ATTR] USSR o e g e B 16

repliceranshpgledettthuneandoesumill. Aithadgh snich tfemadasest avadlable in at
under ..t he supervi sion,.of. a hysi ci an and ichis

cns SR BHE B e B, St iy

(‘RPS SR ECcobentfRAotshOdk 1Fhe NHiER Bh&dnnBELAYE an “ags fed” basis
nutritional requirenments, based on recognized 10

and geredenei the RTHris afepilesstibesk & beingaiderstood that threetherafbrms

ti I n ition -~a "dietary supple ".is a
recoBHEUNAY Pl el Rstod BR -G My et fefs
combpositiabigt thac@esskil®dah tHel itdad chRumAME rélsvan®tomposition for

represented for use as a
concentrated or powder forms.

“Standard” or “Term” infant formula refers to infant formula intended for
infants that are born full term as a first feeding. The protein, fat and carbohydrate
components provide, respectively, from about 8 to 10, 46 to 50 and 41 to 44% of the
calories; and the caloric density ranges narrowly from about 660 to about 700 kcal/L
(or 19-21 Cal/fl.0z.), usually about 675 to 680 (20 Cal/fl.oz.). The distribution of
calories among the fat, protein and carbohydrate components may vary somewhat
among different manufacturers of term infant formula. SIMILAC™ (Ross Products
Division, Abbott Laboratories), ENFAMIL™ (Mead Johnson Nutritionals), and
GOOD START™(Carnation) are examples of term infant formula.

“Nutrient-enriched” formula refers to infant formula that is fortified relative to

“standard” or “term” formula. The primary defining characteristic that differentiates
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conventional food or as a sole itemof a neal or tﬂgueusnooﬁ

di et. | NFANT FORMULAS 15 Infant fornmula refers to

woogoaiordessnal formul ati ons that neet the standapdrUsIvd3/023876

criteria of the Infant Formula Act, (21 USC 350(a) et.
nutr@egenrichad fammlisis ¢redatbricalensigp Iaac@)ndaryscugctpt 'mrthent h uman

T i S D VR A AR o

700 KRAIE B § ptStciaRdnbdnbieiish 436 ¥b&R 18920 wouldHdconsidefed S
conventional to speak of the nutrient concentrations

“nutgigntzapriched 't dutripatssnsicherl forgulen smigally alsorreniRirFhigherdevedm
of cfl R (el2” ol kB P MR TRRYBOM ARl W AT ctll 150

mg/U). rE(ahi;ﬁﬂSmtlﬁlde Sirild MEOSURIREM &ﬁﬁﬁlmﬂa’dﬂ}&%{al Care™and

that one skilled in the art can calcul ate the rel evant
fomé%‘i"f"positi on for concentrated or powder forns.

S o . tOinf-
b b e S i S S
the present myemtidn craﬂtbefcbmﬂmng:d aldueapuiattered byfgeheraliyl conventional

tech e g itto dhose AL Tn e 2 Brict, S i prepared
b1en@1@d Qf@bﬁér ht@%t(igéggbgf &%%&%egg /@ﬁay Ei%i?a ARGSRicABES ?‘z%léégéd a

stermzuhﬂlfqppélbd&lc) 675 to 680 (20 Cal/fl.oz.). The

di igmg@g%ﬁal ories anong the fat, protein and
ca nents nmay vary sonevvhat 30 anong

di fA enrbsHydraenmiiaahislepisprefatdd By ﬁfsamatﬁlg fWidrde an elevated
SIM LACTM (Ross Products Division,

Abbot
tempespiBreaidh peitationENiingralsare thes addesls Hﬂwralwy inclusiealpu are
o il P BTN RO, P IR TRLAS Sl i Dupc,

magnedian tchfooideptriaalcivat phasphae,tcalcivenl carbbmw,\mtatssxum 1od1de and
ard

" st
tracg, RO PRy | A AR P Shal St o ke o o
syru olg@so %Q@%/ oF ga(h‘el@&@cﬁﬁé@cﬁ%%?@d iR el WABE 11RAHyGB8Ring a

ormulas is the caloric enS|ty a secondary factor rIs
carbohpdratgrsebiionaty mmfofphfmr@ ifiber, ach ascappobsacshadaytias

a0, BB D SRR s B ol

elevaRd $dnalsraidre Uil ﬁtﬁls elhdanwitk tiedther Nhirfles‘; pief@ably doeb
formul as typjcally also contain higher [evels 5 of
longenthan ghoytdWglve isWSe about 650 ng/L) and/ or phosphor us

N PSRN iepigped ) %Hg{nh) PR e G Bl Blen ke
basik iod llnileuhdaylpichl}vmmimjstdma donrbanhation @d scy, sofamut,\phalns olein, high
BRSSP R 5 SRR Bk o 30
diacetyl tartaric acid esters of mono, diglycerides, soy mono, diglycerides, and soy
lecithin may be used. Any or all of the oil-soluble vitamins A, D, E (natural R,R,R
form or synthetic) and K may be added individually or as part of a premix. Beta
carotene, which can function as an in vivo antioxidant, may also be added, as may a
stabilizer such as carrageenan. Oils containing specific LCPs important to this
invention (e.g. DHA and AA) can be added to the oil slurry. Care must be used with

these LCPs since they easily degrade and become rancid. The completed oil slurry is
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10 techni ques known to those skilled in the art.
Briefly, three slurries are prepared, blended

wo o@etwes3 heat treated, standardi zed, spray dp@EUSI003/023876

applicable), packaged and sterilized (if applicable).
heldlun@d a@ﬂ&’m{{lﬁ% 1A biHdB® il iisd Sthéx Jhaias, p?éféfa'byy foS a genod

prepared %;flrst heating water to an el evated
cﬁn@ém@@ﬂh&@ﬂ uiitwelvegpeat i on. M nerals are then added.

M er a ; i
o B S Bl g T,
elev@tlaﬂ campémturermmm ggitation C The pm@n séurtehl the:rumdph oxsmaamer
cal ci um carbgnat e, potassium. odi de anlaﬁ%{ace n1nerél

withpeitation Tyrierllyghisarele souise dssintastemhyssolyzed ik pryteng
/
whey ABARE in B0 hy S yRA S At pSHRIARS 85 e ampino acids and
mixfupgsithergofa 12 @enanb aﬂykimcaﬁreso&cdeuif jaoTino Aitogen can lo)a‘ used in this
di.et fiber, such, a accha i de, al so
inveB o IR LOmEied S P C b L P Ty e AR g Attty 5 i s
temﬁ@étgre%@i? it @Elehééd Rih He othdr SNAL QI phe o e?’%lué ﬁerﬂﬂtﬂd lohger

bl'ended Wth the other slurries, erably for no
thanl ad»ngtewothwm a‘bmn altanedtive, somermsoteinmey be glixgdrip g pyotein-in-

are conbj ni n nd heati ng the basic oil blend.
ﬁﬁéﬁﬁg%gﬁﬁ%gﬁ$wlgpenb &typically contains some
C oMt PRStEIAAN MaterQWd cEBERFAte/ A Migied ard Bleed W Riter
saf fl ower or sunflower oil and medium chain

with sgitgligreand the sesubtant bended plyrry éympinganedpt speteyptedar t ar i ¢

enffl A3 TS PGS BB o e

blerﬂbdl slmfry ﬂ'dﬁl thelpr&l&ﬂiﬂgl seepwitteagitatiod, ABan Blt¢mativer aladifiRn B

hetlc d.indjvidually or
the %@Llﬁa? g @ﬁ%}z e dreiheg B 8d reih g
confbHﬂ%ﬂh@ gr&&naé‘arb&})ﬁ'ré‘[gnﬂﬁgrél%ﬂ@ﬂrﬁurn@@y al so be added,

stabi i Zer such as carrageenan. Qs
co mfmr sufifigienp egitation to thesoughiymomdxine albcanstigientsthe pil dithe

Co’i"&lf?&% tﬂ%gg)‘\xpﬁﬁo achndegige rq&q%%d I%Cbtélgrfec}g:g lurr:?'l i Ed{e\{l sugacted
to deRedtidd culanchi @eraiperatas Gbs trediine, Ql’fﬁilﬁﬁ&ailoﬁl alndsl urry is

8 24 AUGUST 2006 WD 2004/ 020653 PCT/ US2003/ 023876
honpeprizatioethendi ¢apleddn refigerated temperpiugn dirgiamtly aftgpthe

abo?&{}%ﬁf ah%Jvé‘ Béétn\(/evel \;Hétﬁ{i) Eaﬁgﬁylpﬁatfe %algtl&? hdspidl f&fqugﬁty] c%ﬁﬁ@lrls

out rotein in water slurry
conghuctgiaBadedyn fleralyhiealtresuljs mﬁﬂhe iquéality ontplpesiy randiappropnate

elevated te th a itation.. The protein

B AP S BB R BB ORI Bt at | on.
TYR Gidlrhin sbhit%npéd?ftﬁhl\% SR SSlubIR vitAhes anqrtra% difdryg ed
m |k proteins , casein), intact

(1nchy1mgcs|oglmu sqlerga@q)ablpeen@radtaed addedeo ghe Br@ygssed $191ey blend avith
o 0 A oA Bl S50 Rt AR R o e
processed blended slurry with agitation.

The pH of the final product may be adjusted again to achieve optimal product
stability. The completed product is then filled into the appropriate metal, glass or
plastic containers and subjected to terminal sterilization using conventional
technology. Alternatively, the liquid product can be sterilized aseptically and filled

into plastic containers.
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i nvention. The conpleted protein slurry is held un%ggeusmooe

agitation at elevated tenperature until it is blende

wowdootrdass ot her slurries, preferably for a perponusmo3/023876

| onger 10 than about two hours. As an alternative,
somyWHHEREPROMYCDPE mxed in a protein-in- fat
emyy %&B&Jﬂt@ﬂm@ﬁﬁﬂuﬂ? @ﬁbﬁh‘ré&as"msedescﬂ_lglﬁ 4ot Bdr é{'uﬁl

wat er carbohydrate/ mneral slurries are bl ende
prodhwgmahdac’fum th agi tat| on and the resultant bl ended

slu mai nt ai n rature.

¢ ot St T P 4 Hog BB RoF o R pRIAHES
marfilfabiirY with tAé ﬂﬂﬁ)vhﬁ% thRpfidnsd | 19 MEladisiHens {rﬂorfof di@l)tdéﬁdes

precedl nglste agltatl on. As an alternative to
by

lecithi)i ani sia @erSt(h@retgepnq@D brpically jgee natpdded o F@él\ﬁlebez)ab’d ed
addﬂ on%g h‘leybe{a ca%g‘[ 1 d t?o%&i'éla@nitsn gucfcl} N 'i'illuxg(‘]? e@gls k?(?
ra al”>and oi urr er

otein, car m ner
asc@ﬂbﬁflf palihitate, @glbbattid@htothklﬁ ﬂnainwmgﬂiey)x@dumbe QEalﬁty Iof the product
constituents, the pH of the oglgﬁ ﬁ i&ﬁ’bl end a . .
duriggjany sehgequsnt pruay é@’@%ﬁ‘%%?ﬁgaé‘ &he, addgd afjer; rgixing
the%llﬂlﬁ%ssﬂmeleﬁﬁﬁ% tiebif Quadgaeration, ultra-high
enpetrat ure heat treatnment, enulsification and
hond genéin dt vater subeyns 'pfepamed lagwas descebed gmvatfenliquid product
t erature. Preferably, after the above steps have
YEonpl et ed, appropriate anal ytical testing for

quatiel drifoRRiral)/mirkral GRIEY iR iPRERH IRy ahe oB BRIt dré al

results of the quality control tests, and approprlate
bleladvdm@geﬂ@t iny siarilar sasteres dessribhd fsdiauid MiotpetarArugacisR

AftgroqI-El ﬁ]g&%}}&{q ke tﬁeS cc'ﬁmv efe%@lé}ldsﬂb% 5 R@he é)d?ltefi‘ ltcpjth%%lélfﬁ r

s “an race mneral’s uding

slutféﬁi heh &El@étlonl Depiraligs e [T aﬁfk]l@sdlytrﬁetéi‘w 1ﬂb0h@151$>ﬂdct as the
lurry blend with, agitation. A separate solution
ble%mSﬁsﬁbrﬁggh]aeP%&lﬁ ?t]@SCOP%aIﬁF%‘E L BIGHQ homageRigRiiRD (pline
bleltu{lﬁ) processed bl ended slurry with agitation. The pH
of The final product may be adjusted again to achieve
opt Afral deperatiog mltraahighttahpéram;c heﬁh@eaﬁmﬁpﬂ emethifpratidw end

is then filled int r|a net a
horpegbiREone ISP tH BREPECTRa G Papiriiginé SoliaRTevel of
the Ble@ltd fad At o#S bATLidHP Wﬂtyﬁkggal ThelI6RDER B¥sses through a
Alternatively, the |i uct can be sterilize

prehentgsand ahigh pragurs punemand msmab Heyed jusingsanygntional, sp@yz4

cryReRORA R Iny Sy st zpiec by be FIOHered S B

pac‘k@gedd@t‘é aidthled phdaeiy earfsar fbil/thmiitate powdhics tindevaéamt lmteogen,

Qil slurry is prepared as was descri bed above for
orcrth%miledtwgew@@n% manuf acture with the foll ow ng

EXCORdBAS on Ty B hhfiSctbiTR Rocddsd A8 RAAWIER or will be
readily apparent to those skilled in the art. It is not intended that the invention be
limited to any particular process of manufacture. The full text of all US Patents
mentioned herein is incorporated by reference.

GASTRIC AND INTESTINAL ENZYMES

The enzymes used for the in vitro digestion described herein were produced in

accordance with United States Pharmacopeia standards. The activity of the enzymes
is therefore consistent from lot to lot. The United States Pharmacopeia (USP) is a
non-government organization that promotes the public health by establishing state-of-

the-art standards to ensure the quality of medicines and other health care technologies.
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I ecithin) and stabilizers (carrageenan) typically gr
not added to powder, 2) In addition to the beta

we@anenarsy ot her anti oxi dants, such as m xed PCT/US2003/023876

tocopherols and ascorbyl palmtate, can be added to
Thek€ btandmdsiradevel dped by dabiese ofjpitllictiyvaiierhére apd attuctepted
during any subsequent spray drying process, and 3) The
wonlgwride.ar e added after mixing 10 the slurries, rather
EGordal byS§b b publiBieRUR e dirddBiles PhiFhdtobs
Thetpgr%{)ag{dgg asoézjas yfj%sc??ébped 1abovle for liqui gspr oducctolb ?
andribe\ Vi@l Fermilne @ &MY dvistieinirenmgalzed initheyFedgnablaidp
in er slurr i urry.are bl ended together
Dr‘ﬁgnaﬁ‘?smq lﬁﬁcﬁm&gs& éZL%’[S.%%d for |iquid product
mangdAale fifltablelfor Afd rthe et WesobBa hedeir iNEluao Rk Bletfdt
_ blend; LCPs are then added to the blended slurry with
limigeqd toapdpsin. pEmisiaseshpancraatia prateisasgy papsitpilypsimenér ed i nto
cht%gr r.oduct as the blend passes through a conduit at
g Want rate just prior to honogenization (in-line
bl endi ng). After deaeration, ultra-high tenperature
heat treatnment, enulsification and 20 honogeni zati on,
the processed bl e Vitry Byeteiy Bigastiond to i ncrease the
sol 4 lLevel: Of: . R
or {in REpive iRl SUHELR AEholhel Sl SHopever
several gundhinat drat exist ia vivgdanfreasgudeep umpiten dnivitre gigegtibility

s Bip 8B B GRSt B e e B LS 10
conB RGPS dxBinPleTRIeHH 2id Bl-9fich 6f §:8 g?:@ﬁvé‘ Qisteh] HBunRPdee

_ pouches under vacuum nitfogen, 25 or other inert
incempoiatedrinterthe invidird digestian pracessy Swfiilarkye the inwited digesionng

cesse re known to qr wi ll be. .readil ] 0
shofldRetBitratoR PRt Bhes ol oope sy R AR g e
Thd MWe#Ré Hi@Bstida prodebd 8&drib&l Bylyw Rémidsahié H apd eeke ip@ff gastric

manuf acture. The full text of all US Patents

andpipiestingh eREymes of Hoyng infansy pldredinegeli) vitsy digestion alsgomimics

1 B 0 3 on .
the R T o 2 S BRI R PR SR Rnlf Pigein
digéstionactotiddered pwidutts Urire pap8td by sheFoHowaggpededure:

standards. The activity of the enzynmes 1is therefore
consistent fromlot to lot. The United States
Pre?%%t@m@?é ShrkpISBY nitSitiBnal PRSHUBOMES ARG DY AaRAE dRkdadto
a

_pronotes the public health by establishing )
feed nutrisiond] paBluch eecgnstitytiomefzparaler or dhgipneofiliquidpearentsation.

QiR RED SRR 1 5hers b8 s et FORS AR SR ppg W
10PmL Migswatst. aThasakpeasion syl Bpgepdryd go tHaothe 990 AL

public_ invol venent and are accepted )
volumetric flask contains approximately 1.625 grams of protein, and so that the

aliquot pipetted into the 20-mL screw cap vial contains approximately 0.1625 grams
of protein. The quality of the assay results depend, to some extent, upon the use of a
constant ratio of enzyme to sample protein.)

Pipette 10 mL of the diluted sample into a 20 mL screw-cap vial.

Adjust the pH of the 10 mL aliquot to 4.5 with 1 M hydrochloric acid.

Add 32 mg of USP Pepsin (U.S. Pharmacopeia, 12601 Twinbrook Parkway,
Rockville, MD 20852) and stir to thoroughly suspend the pepsin.

Incubate in vial at 37°C for thirty minutes.

11
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wor | dwi de. The standards devel oped by USP are
published in the United States Pharmacopeia and t

wNdosom@s3 For mul ary (USP-NF), which are recognP@BUS1003/023876

the Federal Food, 5 Drug, and Cosnetic Act (21 U. S C
Rai3@ thegfH 0 withEnz ¥hiaHEXst abl e for use in the nethod

b | ud t ted t
AddSI5hE O ety Biepatcl Sysiesion of [RE TaPientic BOIsSE Apftase
(Usr Vl&ﬁﬂnac@ef& 126VINPHInbRSIk Parkhiayl, RoMkil1e, MDOZO%BQ) at25 mg/mL

estion The in Vivo dlgestlve process is difficul
1nQ b prHéfﬁlacétlet«a@prcyaghblcawemd the epgymeal conditi ons
reproduced in vitro. In

Inc@?ef%?glea?aégg#’ﬁg’fo[r?v?an 3 ?fs shoul d be conduct ed under

Im@eie iHel v@419n b hailingrveatesShbaAl f3 € rdisuRe.S Sobl © rbémitén érmre
conditions. For exanple, the pH and enzynes of

Qumtg&welwféa@%ﬂ@ﬁeeﬂaag digset 1ntg & tared 25 énlafvekyunqtm%ﬂaskelsmg
walft [ el BEBLLAE, BRIE TP G RFIL A0 Do SR ol Kbl bord e
weighe tinme proteins reside in the digestive tract. The

in itro digestign process described bel ow nmmcs the

ﬁ%eﬁféﬂ FrofiggHs ?lioegm%@e PRiéepalsamples £giss byt
| JORy [

Cal?nﬂ%“%;h@%eé‘@“?.g e R T t%h%gé‘?dﬁﬂ??uéﬁg“ﬁd
sangfilefest i ve tract of young i nf ant s Protein

dlg stl n io0 aI repar ed
© heSuro iy ok PRt PaR S fudrtuhe @ﬁwﬁr@raﬁle
deahQBﬁéen%ﬁ&&!;C tH&ye\@Ptlﬁélﬁinﬁgtcﬂ prefileriRd efyptophsy t o
fee nutritional product, reconstitution of "powder or
congepteptiophatsfio be defirtmino fen the sarondigestioaraliquets ho s¢ppration
he suspension into a 100 nmi volunetric flask
Ste%%]agggﬁfqﬁ{r?&e to 25 100 nL with water. (The suspension
shoul d be prepared sAniih@AcidProll® mL volumetric
fl agk cont ai n app oX| rrata % 625 ams of protein,
and %‘EftPFFéfmg tOté gt ack e TFequ 8f theligast wes screw

trarfs@RreMitR pi ﬁﬁ@ﬂe%tlﬁﬂorhstal%@@rlﬁﬁ' ffg)tuf"é Xn(pthtlz@?e? @c&‘fdedOf .0 mL of 6

pr ot ei n. qual ity of t assay resu epen
M HShwe@adém and o amiphils wiseplagied amdetromts@mblarmet seadéd and

et TR cCian 21 Bofiat ohe Segonider i itamiia e,

resﬁéib@nc[bﬂ' i@ bmi hef NASuffet. 'ﬂl@&*esﬁs@elﬁlo'i \%§ filtekedMhrough a Gelman
ydrochloric acid. Add 32 ng of USP Pepsin (U.

ACW&F&%&@B@@CIW@M 497 hbr ook Par kway, Rockville, ND

208p %ar 1B Hr S{)gltbi‘%%%? %&l {::anl%# {f?heo & %§§t S‘Q?S

I ncubate 1'n
tranSE¥§3d8 by 2Mibte 1h‘® a2aded)>0k0R Gé‘rﬁﬁﬁi@@'ﬁAHdSZD]lﬁl fpa%2 3 8 7

tricgloroacetic acid were added, the tube capped and mixed well. The weight of the

tube contents was recorded. The tube and contents were centrifuged at 3000 times
gravity for thirty minutes, the liquid was then filtered through Whatman No. 41 paper.
200 pL of the filtrate was transferred by pipette into a tared 2 mL ampule, and the
weight of the sample was recorded. As with the testing of total amino acid, 2.0 mL of
6 M HCl were added and the ampule was placed under nitrogen blanket, sealed and
heated at 110°C for 22 hours. The digest was then evaporated to dryness, then
resuspended in 2mL of Na-S buffer. The resuspension was filtered through a Gelman
Acrodisc (0.45um, Gelman P/N 4497),
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Raise the pHto 7.0 with 0.5 M NaHCG3. Add 3.0 nL gAUGUSTzOOG

freshly prepared suspension of USP Pancreatic Proteas
waekasws3 (U. S. Pharmacopei a, 12601 Twi nbr ook Rar/tqmys/ozss%

Rockville, NMD 20852) at 25 ng/nL in 0.1 M NaHCGS.

St i If sblable hod catglhdnyine usidgmofileh are e by deterrhinkd ¢rohathe sathe

vi al ﬁt 37C for sixt utes.. Imerse the vial in a

diggsbion pHgr et SPRHPR S éf(suz‘eﬂmcma?lé‘%aﬁ@@dﬁ DOBTABBER-
te nﬂ%feﬁ{s%@hydr@ﬁ@d ‘cc; @kir %@ﬁﬁltﬁeﬁl@ﬁﬁi‘n@ racfcﬁ %yra%ﬁijll&d'rélgsm

digest Into a tared 25 niL volunetric usi g
andwh¢ esid bpdralygatstis telvted thy ansiitomatdd dngine acideandlyges(deQ:l 6340
f.lask wt r.and.record t 0. Rea
AmigSRiig Rl fect A MGG seltn BAR ARG b dFS B8igfespses
mnfesaéhaﬁ?@cnrsmafb@kaw&a@ bdfardtheiREVidhhlHnihe baids, amd post-
sol ub portions of the am no acids in the digested
colymndpibwntiz@igravith aindyiltn tn genefatq dreing iagidsderiyativasghiekawen
ile and trytophan
the%gﬁtg(g%‘fgﬂ%%%ﬁgﬁ%{b@% f%n%{e? "am no aci d profile and
tryptophan 15 concentrations are to be determ ned from
the sane digestion aliquot, no separation steps are
required. Am no ALrYPtppBan Deteppiiggtion, t esting f or
Lot i i L4 YRS E. Garci
¢ arp AR AatnRiRl: e pRHEbY 18 midi5 L BRE BPSE, Garcia
ancl hH Beiterhh Deaconrdein df Toyprbphah (@nte20inMrifizi Fwwnﬂlaa daéd
nd t he ampul e was pl aced under nitrogen bl anket,
Medicdl ed and heated at 110C for 22 hours. The di gest was
Nuztrbz%a@vmem B 1592 NoyIRes74(BR N1 1 L8 SHSRBOERM Hefeid B} Of
fer. The resuspension was filtered through a
ref@mqmn Acrodl sc (0.45um Gelman P/ N 4497). Prior to

bl f ,
or bl Phad Qe fafil AOARE AL O b ofBedl vl shierea
to d30-a&Nfolirhetele flasiael .0 oL af_p@ﬁas%erhmbﬁ (ch hﬁg/max:lﬁtoi 05 Mci d

wer e added, the tube capped m xed well. The wei %ht
TREY, pFHES) Wannsdded ard hesroligme %E%f} @ed. mfmﬂﬂt ﬂ%g abrgfer.
50&% @Blﬁﬂ&éw‘ﬁ@fh@n?&‘ﬁ%ﬁﬂefi %9?@’59% %ﬁmts' i e!isyth&f’f

t mnutes, the [iquid was then fi through

detmanahbyHBLCA})loqwdpm 200 L of the fi Itrate was

sferre [ et .ei t tared and
i R D S R S T
prebﬁ‘%& Td}gof%lete@ﬁlﬁb adid déﬁbn%ﬁiaﬁon HraStrisf@ted By ppbled toMEIEmML
dded and t %I e was placed under nitrogen

bealymaraOenL of @é)lSé\d §. Péa? édwalte addelc Flagy p13 vag gdjusted Thé S
w85 aHSRh SRR LA Ay RS R0e b8 Blupten o

provés, 1f0 inLEUf@Goﬁabé solgliora( 1GEmghnL inQ. 0DV T RIS, 315Nwas added

Gel man P/ N 4497)..
and the volume diluted to’50 mL with pH 7.5 buffer. The 50mL solution was then

incubated at 50°C for six hours. Tryptophan was then determined by HPLC

procedure.

HPLC System for Tryptophan Determination
Column: YMC ODS-AQ, 4.6 x 250 mm, 120A, 5 um, Waters
#AQ12S052546WT.
Mobile Phase A: 900 mL 0.02 M KH,PO,, 100 mL acetonitrile; pH 3.1 with
H5POs.
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12 24 AUGUST 2006 WD 21)1)41020653 PCT/ US211113 /z'H\%Gusnooe
387 6 If soluble and total am no acid profiles are

wo ooobe2dst er m ned fromthe sane digestion alipeDUS2083/023876
separation step (such a centrifugation) is not

r e%&fécinha%]@tﬁ)o&ﬁm&rmgf@wz 800 L. hdeedditrgOnst i t uent
amno acid mg/ acid hydrolysis, and the acid

hy dilovmpeadé mb/misgteed by an aut omat ed ami no aci d
anaﬂe%%%faﬁﬁr@%b 6300 5 Amino Acid Analyzer, Beckman

| nstr Palo Alto, CA). The analyzer uses

| OrDeectbRNE acBS(Dfmt oyt aphy to separate the individual
am_no aci ds and post- columm derivatization with
n| ﬂW?%FFqnn T8 generate am no acid derivatives which are

ee%b%gnét%g quantified by a colorinmeter. 10
Tf ypt 0|O term nation Tryptophan determinations

we Bluthmd@ofpynt: & Betdno 6- Sdﬁﬁmtasb@QS%yB Holn 5-Gdmeinates,&3d

L0041 St £ N B O R APt R oG 0% e Pt
mind@92 Nov-Dec; 75(6):1112-9, incorporated herein by 15

reference. For tryptophan deternination of total
pr Standard sgluions: Adpbotli Iepbotatevies RPDhh<irgptophin at@beut>8-mg/L

g ot ot BB A28 i d el (i Standara)
in 1abBtaiers vélidrut ed to 50 nL with pH 7.5 buffer. The 50nL

solution was then incubated at 50C for six hours.
Trypt ophan was then 20 determ ned by HPLC procedure.

For tryptophany Lﬁ&i‘&h%"f“[’ri?&nrf’gg%%ﬁ% protein, 6.0

nmL of theflltrgajlt%e as of sol uble am no acid

detﬁafdrthdﬂahirmracmbm‘oﬁleedmf:ﬁrtfaﬁdni)andﬂr}qmbﬁlﬁntwn&nﬁﬁtimor

eaker 30 mL Q.05 M TRI Hto 7.5, were added.
the Reagent Blapls Tajg) g‘:ﬂteé’él ﬁ@“gn@et sYAgesaSoRdot assi um

hy d{ bl §mﬁ1%' déid %ﬁ%%n\é‘éﬁtﬁt&ﬁkemfdecﬁlr?t&%aﬁfcoﬁée)ﬁﬂ%@&%?

for total . of pronase solution (1
the Reggent BlanlOS@EbMPrﬂle& Ipedighats) thisaeleddE®S”and t he

vol u di | ut ed. H 7.5 buffer
s oA it ko el B ndBmpieag coneiiip g
obtaTIﬁe)dFIb@tKhB SampRsDigbeiondRitaMrbREM DasidiBleGhispabeeduE:. 30
HPL%@st em for Tryptophan Deternination Colum: YMC
e ammoyacpro %%coyg@ﬂaﬁgnwd tpgptenhan concentration

obtdfx%?i%nﬁ% s 21%41@ [ET 1rgy%)[1t5n| Seo}_]ﬁgégf‘oté\n PRG gﬂgrte %hiO7ailk K¢ia804,

Calculate Protein D1gest1b111ty as follows:

IS-RS
Protein Digestibility = ~  -=-~-m- x 100

All references, including publications, patent applications, and patents, cited
herein are hereby incorporated by reference to the same extent as if each reference
were individually and specifically indicated to be incorporated by reference and were
set forth in its entirety herein.

The use of the terms “a” and “an” and “the” and similar referents in the
context of describing the invention (especially in the context of the following claims)
are to be construed to cover both the singular and the plural, unless otherwise

indicated herein or clearly contradicted by context. Recitation of ranges of values
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24 AUGUST 2006

wowR0e0206800 nL acetonitrile. Flowate: 0.5 nlL/pPeTiusm®03/023876

Tenperature: 20C. Detection: W at 280 mm, 214 nm 5
I njecti

L R ti El .
herelpgReEFAEPinisde o ST B S0TosbRg ThotHhe B Biethpd b atg
each %%}%%tgvilﬁf fall3d Whhim theitaage, litﬂ)ﬂ%aﬂiefwxsmrﬁﬁca&ﬁ Irareing apsl,
coon G0 Pl B b B g AP pleinny
r301t<(d-lnagj¢1nsﬂélrrd€ihd<}s deserdhed lmcnmgmbq mrﬁm@ds@ amwam)ﬂe QaRS
unle%%%éﬁ—wc Twvise ﬂﬁfléa’tec( ﬁé?@i’n%? ndaLH) cle%ﬂzék@lﬁ%?ét&f B(qy Y& 8% The

at | on roe|nD| esti ity 15 A
use o gyt 8} ARl CCHITIITS [ G (& sBhas) provided hertin,

is 1nt‘é1@d8€lﬁ‘ﬂérél§ttd) BBtteerIlumIﬂﬁ% the ﬁ@%ﬁﬁor&rﬂ%e?@bﬁ;bos?h@r@tamon on

at.e this v am.n
the sERBraT I (ISR OPTEY SRS RO dunarEedi e e ration
shoufditse cmktmﬁeaagmwatﬁlgank nSoicidined Flewiesi a5 esBatiphlodhepabiice
gﬁ{vlé S Add the am no acid profile
of th fiti
concen rat| ons and tryptophan concentration 20
obtai ned for the Sanple Digestion Total Protein.

DeW}ﬁ’l@ bR hbichtiMiAdVantases ahd objectﬁ\%gvé B&nxbResIfGddtified
Ofl(%i concentrations and g con ntratlo
R AR R EE R IRt e e
providRsillgoedns, 6fths exaressty Rientifidd advaﬁ’mgcfswndtomdétsot ei n
Digestibility as follows: IS - RS 25 Protein

It
FeP Rt bR s e Ao Ircr i hefin, inoluding the

best AL kKh@vh R B ifRHiPAR BhPying bhﬂ*ﬁe 2ehesei Of ahsd)er eby
I ncorporated by reference to the sanme extent as if

variatigohof thbssrneeferred wbedmmtw@d@lee apeprepde those af prdinary
skill él’éﬁ‘l fa%:\{epﬁnt%dﬁe%th%% 1{1@'&1%5%1@%01{ e’ﬁj%{ ﬁggrﬁm%qe P%}ﬁ gﬂled
artisar to 8f@loyanch fihtiohfes ap}iﬁ@bridtdﬂah@thehﬁflﬁﬂm ﬁﬁiemchfd'r ke
invention to be practiced otherwise than as specifically described herein.
Accordingly, this invention includes all modifications and equivalents of the subject
matter recited in the claims appended hereto as permitted by applicable law.
Moreover, any combination of the above-described elements in all possible variations
thereof is encompassed by the invention unless otherwise indicated herein or

otherwise clearly contradicted by context.

EXAMPLES
The following examples further illustrate the invention but, of course, should
not be construed as in any way limiting its scope.

Example 1

Three powdered Arla whey protein hydrolyzates (WPH), Arla WPH
Alternates 1, 2 and 3, were obtained from Arla Foods Ingredients amba Nr.Viam DK-
6920 Videbaek Denmark. 80 mL of reconstituted powdered WPHs, containing about
1.625 grams of protein and 80 mL of reconstituted Nestle GOOD START™, also

15
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LEU

8.84

10.2

9.88

9.40

TYR

240

2.59

2.63

2.31

PHE

2.64
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3.02

2.76

HIS
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1.76

LYS
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Exarnple 1 30 Three powdered Arla whey protein

hydrol yzates (WPH), Aria WPH Alternates 1, 2 and
wowgog/omiesai ned from Arl a Foods | ngredi ents anbec™MUSM03I003876
6920 Vi debaek Denmark. 80 nlL of

DK-

reconsti
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Amfewder
Acir ot ei
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PCT/.US

A MRHS, cont

11113 /112

n and 80 niL df
M also 15 24

aAna pg about

8 7 6

cont
GO

reconstitu
AUGUST 2006

WD 2004/ 02

Lnina abhout
LI AT

Alla®25 gr ans| Néstle GOOD
ted Nestle ART™
65

3

1_B25

ARGy ans

bl ank accor

LY

:)12'%rot ein, wezr/’é" di gest ed
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ding to the
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br ocess descr

“?-Ké vivt ro alo

% de a

i bed

TRPher ei n
concen

1.1 no aci d

rati ons were

pr2yfil e and
plet erm ned

T LyPpt ophan
for the total

1.22
di gesti on

P Y )
'IIJu [
erein
A5 co

[
] (|
:'89‘: 'Ol U PUI
T%)e am no
npari san_of

t of —tthe

059 .
cid profiles
otein diges

gig.gebii onm—as
are shown in
Lbhili ty LS S

gigscribed
Tabl e 1.

hown_in

NotZaTR® as detdirenct. by HPDO. Abbsd vRh@b atecbasbd Ex el pgotkin

Di gest ed | e traj IS i ar, f 0
cong GO0 iy BT ot B pr o dPhAMALY AEeRr Pa R
GOPDASTART ™M Rstvider, 3pErtivalyi d STARTTM ASX 9.70 11.7 10.1

10.3 THR 6.57 7.73 6.87 7.11 SER 4.46 5.21 4.64 4.69

Tab%'é 483%

. 2.19. 6

7. 0.
ngapispnapt Plotdis D

. 7, PRO 5.73 6.88 5.97 5.83 QLY
RSN 6 5. 22 4.69 4.74 CYS 1. 66

2.03 1.81 0.99 VAL 4.97 5.90 5.54 5.34 MET 1.64 1.87

Whiy Bfotein ®%oduct E 5. 38 6. 45 6. 1Bofub26&Protdih) AdteBDidddtidn Cas@Bams
9.40 TYR 2.40 2.59 2.63 2. 3hmifdixid pod1 0D SimS 00 Brodei®
HS 1.70 1.94 1.82 1.76 LY$ 8.78 10.3 9.06 8.69 16

Nestle GOOD START™ 93.2

Arla WPH Alternate 1 89.9

Arla WPH Alternate 2 105.9

Arla WPH Alternate 3 95.9

* i.e., as grams of total amino acids in soluble protein per 100 grams of total sample

protein.

Because WPH digestibility may be lowered by the infant formula

manufacturing process, definitive conclusions regarding the digestibility of this

nutritional product are better drawn from comparisons of infant formulas.

Example 2

Three samples of SIMILAC™ with low iron and three samples of Nestle
GOOD START™ powders were each reconstituted with water and 80 mL of each

reconstitution contained about 1.625 grams of protein. The formula samples were

digested in vitro alongside a reagent blank according to the process described herein.

The in vitro digestion process described earlier, mimics the digestive system of young

infants in the parameters of pH, enzymes present, and time of digestion. Amino acid

17
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76 Amino Arla 1 Arla 2 Arla 3 Nestle GOOD Acid
wTae3is3 ARG 2. 07 2.44 2.26 2.06 TRP 1. 36 1.PF1/41s1903/023876

1.22 TOTAL 89.9 105.9 95.9 93.2 Note:

TRP was

profiletad tiypieghdnycddeb@ratiphewerevdatammsnesfor fwdetd] digestionand the

otej.n

 PSTHRP

solu%

gt

S L

éﬁ%XOWi } 7§§$(V . andcid

profil@Viown 8 SIRBFR 3. VEAlYulatldhlof proteindiatibionaidestliktidgiefein

Di gesti bi

lity. Wey

Prot ei n” Product Sol uble Protein

wergtenstuctidg dsedmparisas ofjpratein digastitilityds shqyer infHabletans of
Nestl e GOOD STARTTM 93.2 Arla WPH Alternate
189.9 Arla WPH Alternate 2 105.9 Arla WPH Alternate
Tabk A5Afhiko Acid Rofileas Rxampte DDidested|Saaipleso Gudicelgrations are as
mg&@f@%ﬁ,l@gwgﬁﬁoﬁer 100 grans of total sanple

pr ot ei n*)

protein. BeCause WPH digestibility nay be |owered by
te, pfant—formnuof fACcturing [processy, etV e
Am%dgn‘%élgsi ons regar%aﬁ%mﬁ%&gi gestihility oTInPtgﬁtlI S 4
nutriti onpl TptabPetdin an Soheild Protelh dwriTdtaldiroteanp aSblbiesProtein
of infant!formilas. 10 Exanple 2 Three sanples|of
ASXSI M LACTM %@ h 1 ow i r 9A7and t hree [sBifl es of Nedtd3e
G00D STARTTM powders were each reconstituted wth
THRVat er and| 891 nL of eac¢h34 15 reconsf]'(l&ﬂti on cont athed
about 1.625 grams of protein. The [formula sanples were
ratgested g yitro—aton te—a T eageffg, b ank actggdimy
to the pr o%%‘gs descri bed™ herei n. einvitro iy
digestion|{process des¢ribed earliegr mncs the
GLXYj gesti ve| 436t em of yodRy infants 3693t he par apd% s
of pH, engzynmes present], and tinme of digestion.|Amno
pRGACI d 17 P45AUGIUST 200630 WD 2004/ 020523 1232
PCT/ US2008/ 023876 profile and tryjptophan
concentratLons—were—determned—forihe totat—d *gft—ron——
GLY ~ " The | 242 209 558 4
ALA 167 141 825 739
CYS 45 29 181 136
VAL 170 137 1218 1003
MET 34 27 407 372
ILE 142 113 1107 954
LEU 182 143 1861 1580
TYR 150 127 850 757
PHE 112 90 825 650
HIS 88 75 496 420
LYS 237 218 1613 1533
ARG 224 205 733 676
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sol ubl e portion of the digestion as described her e%rAUGUSTmG
An exanple of an amno acid profile is shown in Ta
wW@2000ak0esd at i ons of protein digestibility as desmusinesto23s76
re conducted. A conparison of protein
Amigiogfesd i bi | | ty | S I@h@wﬁﬂlmﬂﬂ'abl e 4.| 5 Tabl &fant Banmnle
Aci d Profi ted—Sanptes— -
Concent r af | E t§1 %’ioéel%s rSRE%"F %’fc’? nrplﬂgo@?gﬁfé’ﬁéi bRjoluble Protein
TRPAM no Aci|dgReagent Bl agi [ nfant Fqramgl a Tot al afein
Sol uble Protein Total |Protein Sol yble Protein | ASX 430

37529141703 —FHR 1611341665939 - OFR264473- 1082
| Totdlg) “@x P4%301 3693|388  PrO 152056 1562 1p2PS0%GLY
2472 209 558 462 ALA 1o/ 141 825 /39 CYS 45 29 181

136 VAL 170 137 1218 1003 NET 34 27 407 372 |ILE 142
113 1107 954 LEU WR09+AR78861 1580 TYR 150 127 850

757 12 90 825 650 HI'S 88 75,496 LYS 237

Proté PyDips BG5S A 227 205733 67Rl00 &= SF RBGUST 2006
WO 21) 1) 41020653 P@[I9¢S244443 /112 3 8 7 6 Am no Acid
Reagent Bl ank Infant Fornmula Total Protein Sol uble

5 Protein Total Protein Soluble Protein TRP 85 69 306
244 Total 3259 2786 20,296 17,809 17,809 - 2,786
Protein Digestibility = ----------------- x 100 =

TablB34. 2@omparison of Protein Digestibilities of SIMILAC™ and Nestle GOOD
START™ Powders.

Infant Formula In Vitro Protein Digestibility
Nestle GOOD START™ Powder 89.0% +/- 1.2% (n=3)
#107EWGS01598S

SIMILAC™ with Low Iron Powder 87.8% +/- 0.6% (n=3)

#61927RE
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20,296 - 3,259 5 Table 4. Conpari son of Protein
Digestibilities of SIM LACTM and Nestle GOOD  STARFRFYST 2%
wdrowdezess3 | nfant Formula In Vitro Protein D geetT/D81003/§23876
Nest| e GOOD STARTTM Powder 89. 0%1- 1.2% (n=3)
WHAEP&MMBIQM LACTM wi th Low | ron Powder 87. 8%/ -
696(n 3) #61927RE 10 19 24 AUGUST 2006 WO

. &ﬁzé_]j\o%i%ll) c?e%et}g\ll?%é Hggfﬁ% %Hlt% Pﬂr%te%n ﬂ%GehmM cdri?prlsmg
th s&e

tibility of proteins, the nethod conpr|S|ng t he
steps of: 5 digesting a sanple of a nutritiona
pr d@&?étm&ﬁ aanaplﬁ ehg éHWfltlﬁ%er@WCtt Aacha fqaéﬁ%ttblaﬂgfﬁ@ﬂeﬁﬂ%
one eegym<at i ng the digestion process; 10 determ ning the
total concentration of each of a plurality of am no
acitetmihating thédigsstivnlpeoass) t he bl ank; determining the
total tryptophan concentration for the sanpl e and the

bl @e’cémnﬁég ARtSRITIRALAEratibe of AJKIR Aﬂ@kﬁﬁ@rﬁﬂaﬁ{m@ aci@d for

the %{d%,]@ urality of amno aci for the sanple
t “determning the soluble concentration

Of dt ﬁ% e totgftgﬂt(gp}{%%%hg ?1{ %ﬁ @&nﬁh@&i& @B?lrt]lk

cal¢ age o1 0 acl s

the dlgeste sa e of nutri |o al
fsagng s ﬁf@h%ﬂt%ﬁaﬂe}a o1l HatGhugsamifo adids
for@éﬁﬁflﬁ]telaﬁ g thedolpnlss t he di gested sanpl e and the bl ank

into a first portion and a second portion;
determining the soluble concentration of tryptophan for the sample and the

blank; and

calculating the percentage of soluble amino acids in the "digested sample of
nutritional product.

2. The method of claim 1 further comprising the steps of:

separating each of the digested sample and the blank into a first portion and a
second portion;

determining the total concentration of each of the plurality of amino acids for
the first portion of the sample and the first portion of the blank;

determining the total tryptophan concentration for the first portion of the
sample and the first portion of the blank;

separating each of the second portion of the sample and the second portion of
the blank into a liquid phase and a solid phase;

determining a soluble concentration of each of the plurality of amino acids in
the liquid phase; and

determining a soluble concentration of tryptophan in the liquid phase.
3. The method of claim 2 wherein the separating step is selected from the group
consisting of acidification, precipitation, centrifugation, filtration, and a combination
of centrifugation and filtration.
4. The method of claim 1 wherein the step of calculating the percentage of

soluble amino acids comprises:
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30 determining the total concentration of each of j,
plurality of amino acids for the first portion of t

wo avphmesind the first portion of the bl ank; det(er/m;:mnngzss%

the total tryptophan concentration for the first
pordiliag thy totH soncenirpiians o the plaralify of amige erighanst tryptephan
condsintrationsIor thepamateiangd teellanlst t he second portion of the
sanpl e and the second portion of the blank into a
| i qetefimpling thealifferancedh itatalpdvasentratieh ef therpluglity ofainihd e
a01d§@ﬁ@ﬁgbtroﬁhmpl!5bt@'§erﬁtﬁ§Emﬁf)lefah&tliﬂ Blaadi ty of amino acids
e liquid phase; and determ ning a sol uble

¢ O%ﬁﬁﬁfﬁﬁé é&@bl%oﬁc%ﬂtﬁ’&tﬁﬁﬂﬁﬂhé Blu}aﬁﬁy bf fHind L8384 45 3.

t t
tryp ‘E’?a“'? %ﬁ“rf%‘n‘ﬁ*nz‘”%grnolap n5| AR BT 2 P et on
?ﬁ' s egﬁf[epflugg nceaﬁral%?tp §ﬁ§ Ayt amigg,
aci ‘&?WW%@? e?rh espmplegnd d t| ng the

per cent age of 50 soluble am no acids conprises; 20 24
AUGDETing0he diffsned jmyodutde oesenipgingdy the diffeyengingorl 7

conéenardtiomypotdeermoteal quotiemteand at i ons of the plurality of
am no acids and tryptophan concentrations for the

sanmphlepBitk thegqublicaky 10@t ermining the difference in
total concentration of the plurality of amno 5 acids
and tryptophan between the sanple and the bl ank;

5. adding,ihigq 89&151*&& PoBOREe Rk RfhaP n}%rohﬂé Ty @!fdﬁrmf

amino acl ds and trypt op an concentrati on tween the
6. 5ot Msndn bbb Rl iR kATl A 5E gmn??%eeQ*%%ﬂ&E
mteﬁﬁ%iﬂi o Apisg HBWB%‘ﬁtO ahugle gﬁgf%@ﬁ‘? B2danpl e and

the bl ank; dividing the difference in sol uble
7. conkerinethed ehelaiy6 mheredn theenayiaes 3rp selegted from the group
congighfrgeofipegsinoprptitlasesl dapemitirepretainase i ranereatihprotegse amylase,
papam trypsity anbchyneotypsini ent by 100. 5. The nethod of
claim1 wherein the nutritional product is infant

8. f orThd methodOf aiml hevheRimO@ sefp ofldadedtidg iMessmple coligrises the
stepdiogest i ng step uses one or nore enzynes intended to
mmc the environnment of a human gastroi ntesti nal
I 3ftaining the sample of nutritional product;
adjusting the pH to about 4.5;
adding pepsin;
incubating the sample;
increasing the pH to about 7.0;
adding pancreatin proteinase; and
incubating the sample.
9. The method of claim 8 wherein the pepsin is prepared by United States

Pharmacopeia standards for enzyme activity.

10.  The method of claim 8 wherein the pancreatin proteinase is prepared by
United States Pharmacopeia standards for enzyme activity.
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7. The nmethod of claim6 wherein the enzynes are
sel ected fromthe group 25 consisting of pepsin,
wEeptziases, pancreatin proteinase, pancreati CPQI/USBAY®3876
anyl ase, apain, trypsin and chynmptrypsin. 8. The
11. netlhe dnqihocg¢ laim)] wherest the sigh of tapinsting thpedigestign comprises
immesing decempleiis edoiling waterdisggh.of : 30 obt ai ni ng the
sanple of nutritional product; adjusting the pHto
12. abdie Method SEclaiodi whereapthe at leastnas bazyinmgis bpastsiampl e;
intedt}GI 8BS HRPréfieedBy UnitetbStates PhikmacdPeia shdigdpfon ensaid n
actiRfyot ei nase; ‘and incubating the sanple. 45 9. The
met hod of claim 8 wherein the pepsin is prepared by
United States Pharmacopei a standards for enzyne
activity. 10. The nethod of claim8 wherein the
pancreatin proteinase is prepared by 50 United States
Phar macopei a standards for enzyne activity. 21 24
AUGUST 2006 WD 2004/ 020653 PCT/ US2003/ 023876 11. The
nmet hod of claim 1l wherein the step of term nating the
di gestion conprises imersing the sanple in a boiling
wat er bath. 12. The nethod of claim|l wherein the at
| east one enzyne is a gastric or 5 intestinal enzyne
prepared by United States Pharmacopei a standards for
enzyne activity. 22
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