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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
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Pepsin activity has been measured in terms of units of trichloroacetic acid (TCA)-

soluble products. Trypsin and chymotrypsin activities have been measured in terms
of hydrolysis rate for a particular amino acid. While determining the activity level of
the enzymes to be used could improve standardization of such assays, the added steps
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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undigkdtsd) peételd, i S exposure of 35 the protein to the

pre-digestive enzyne pepsin. The second step involves
hydrolysis w th pancreatic enzynes. The eval uation of

am no acid avgi i1y ' I ' ifficult t 24
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amiddadidiEis ehediBéstaraaaiplé 6 @sTbeRbctdy the presence of
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chromat ographic interferences. In vitro digestions of
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Specificity in the types of am no 20 acids digested
congsngtianef typtapban guthd diquid phese. o t he required

formul ations of nutritional products, including

infant fornmula, to further ensure digestion and

ab 3 apithed Rmbbdiness el Sepdratii N1€p BGEIESed Yroniha Bksup o

are fed the fornula.. Digestive studies have included
conspiting pf a¢iditigaticr. BroseiaHen.genirifpgaionilgptonfnd gcgmbingtion

ofceéilﬁgﬁéééon%ﬁsﬂlﬁaﬁ&{ypsi n and chynotrypsin used in the

eStion process. 25 Pepsin activity has been
measured in terns of units of trichloroacetic acid

acth i empadBratde Senetilioiintes hervertasd ot solble

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
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of hydrolysis rate for a particular amno acid. \Wj
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2004/ 020653 PCT/ US2003/ 023876 The invention provides a
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step@f)f éMelnbiguh@isarﬁple of nutaitibfy) p?ddudﬁ alljstitd e pEINBaBo@nds;
the bl ank; .determning the soluble concentration of

t r PPEBS REPSIE: drcubpdng hRsREPlehincreasing thernH togheut 7.0; adding

G&dt lesol uble anmino acids in
pan ﬁéﬁg&rgigg@ged%ggnn%&& tﬁ%trl Fonal product. 15 In

anot her enbodi nent , the nmet hod conprises the steps of

B e R

samplieti® b BoilinB GvatddDathot al concentrat| on of each of the
plurality of amno acids for the first portion of the
sanple and the first portion of the blank; determ ning

the tot first

porti on%@fgheﬁlé?ﬁ@ﬁgﬁfdﬁ?ﬁ%ﬁ@?%@ﬁ%f t he

bI Jhk preeipafortihich digedibility by wekendineantdRdingfo tHae
npl e .and the second portion_ of the_ blank into a

Pfes?‘ftd{h‘(e@“%g% 8 HRMGNYE &1, shiding byé pet limitedhiy, BuEispid| e
f
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her , enbodi t hg r at bn? tep is ctded
in u O TR G OOR e O € Bt el p it Acagth
adolBdcefided I TRIgr&Bins EFRVHiLH BRIty thdy B &ttérﬂl‘ﬁiedad%goxﬁmg to the

conbination of centrifugation and filtration.
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,

ASGUST 2006
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amingopridiyare a1are easill ligenied o f1F the besrsest sanseot Arotein has been
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adj usting the pH to about 4 di ng pepsi n;

amingyeigegen GN) tecogbmigpgen (IADrTengss rfgm@ pleoud O 1t AN 40 4 i TIY t@;
abo@g)% 1@@ tofaﬁ%ﬁ{ m\f‘ g&&‘é}%@ggﬁéﬁ 0 %‘gﬁf tB‘M’ﬁJ't{Q Ibdit9.4 AN to

I men e st
abotitel M Nat(ANITNhetish ghesit dre forithe hydrelysita grdtetiﬁ sowtBe slatmlaﬁd

ina boiljn vvat er . bat h. TA SCRI PTI
do nphkppreprEiNher AN SN gptigsEvega t f %ﬁ GBS qO\IyPF
procﬂl%{ ‘%fn’& ﬁ%@ aﬁ‘l‘frﬁpa{c?ds &H% ;Idgl%d aPh %é;ﬁﬂémérﬁ\éﬁ&‘%ﬁﬂ dHey th@e

forms, 1 nclu ut not mted
repomn@ﬁ rvatweo anoteﬁ’Janay cladbe :pxoxdd@t iarthe Buppiffreeameno acids. A

forn 2 AED e\ e B BB Snplemeigt g 3

amifsIiid$in ofB& 16 prWdethQnQ@'ﬂdtﬁt%r&[ly‘é@inﬁ&te Arid BaRinB&d foh@ila.
during periods of rapid growth, suc

k
chiAmieeids e hainsiede ﬂ?éédlngmpc]bs S eioiein hloryhiidsisn Non-
esseﬁjcﬁggaﬁlhg a&dé Xreqﬁé/se tﬁﬁlt QIeet e§§ ﬁé) rb(gl Jn@ x{m%nﬁﬁ]cﬁna and

I on may be I NCOor pora O an I OUS
varlowsadaﬂﬁdrﬁsoﬂfceE aNbh-egsentidliagtind ﬁ]@ﬂsldleﬁldb UAlaidie (ALAotSerine

(SERbveARIccHl (RBRGI R BtsRstd (LS Caset (B Shamyotiaed YR,

AspFiagiRT X SR PRLEHEHRD 288y dedidial), b8 Rutamine (GLN). The
abbreviation “GLX” refers to GLU plus GLN and the abbreviation “ASX” refers to
ASP plus ASN.

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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protei n hydrol ysate, a conbi nation of aninal an

of suiafde Aigk eminy antids for iddingloyformels indwde, hirtire netdinitek to ol -

rolyzed proteins (protein.5 hydral ysates). are

e FE TR e LBt I kG Ao SR B B GaALr nt o
cargtipgter peptide fragnents and am no aci ds. Such

hydrol yzed peptide fragments and free am no acids are

nore easily digested. In the broadest sense, a protein

hassdggfn hydr ol yzed when one or nore am de bonds have

be oken. Breaking of am de bonds nmay occur

uni Ghecdmpanht §f the nithicbakd Fomhuly oflthid inYerDAUE &t t6RIn. As

for exanpl e due 19 to heating or shear. For _ purposes
desgribedibeve. RyRRYCH AL SAYRECEY SRLFFY PN PEEaNTifedi hhaoxpsotein

fa i | i rs r i
B eyt o o ca By A xeflsobE o ffth oty
proteydwbérg sibgutrid)o edh bEdE sdybehnis proteinp| Briefby (as skatm ing

an i-ntact rotei.n with.enzynes or, acids,. The

Schthg 15 G Rgo B e S R e MG e Fetratiiop Of thei i izep the

dehfiRéd)Uh@ SradRED$0FbEMhs Idvingithe HETHREH d09Be a3y dr ol yzed to
such an extent that the ratio of 15 am no nitrogen
(AN) to total nitrogen (TN) ranges from about 0.1 AN
to 1.0 TN to about t 1.0 TN, preferably
about 0.25 ANto 1. SbbeAPP . SJS to about 1.0
TN. (AN TN r&vPibs gi ven are for th8euhydrol ysate
pr ot@ismnsoufce al one, and do nhot [FEGReMe The ANTTN
r-att+os—gven,l f.inal pedi at r -e-Rutt+onad
formula pr wgéfﬁgﬁdlg@@?ng%@sfrge anin Pr%t%r“lsgléte may_ be added
as a suppl ement and woul d al ter th&*0 reported
value.) Protein may al so be provi gedeiifvert he T orm of
free amno acids. A fornula accordimg—tothe

invention is preferably supplenmented with various free
am A defitted sopbeandlakestave typinaily eniledrinte flousy altolohaktracted

onpl and bal anced f.ornul a. L ho acids are the, .
or iR R M3eief o6 R GBYE Somingra L et ghipRiepgtein
conbéfirated s @RI Proddsse@WilR wakt dsrediofe ki@ Latd @dvoR ESnpounds,

synt hesi zed in the body from ammonia and 25 various

preqipitaseshansiriadds makgmraieis éyplates. Whieyiandapriothin fibrrlanaley-
' ) ine (SER), Aspartic Acid (ASP),
pm@cg{%%ﬁ%g%@dﬂ?%g{jﬁ Cysteine (CYS), Tyrosine (TYR),
Asparagi ne (ASN), Proline (PRO, dycine (AY), and

A utamn G.N).. The abbreviation "GX" refers to G.U
pl iation "ASX" refers to

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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required for protein synthesis in vivo and nust be
w®@bdoaizuess f rom di etary sources. They are |sol epCi/u$2003/023876

(ILE), Leucine (LEU), Lysine (LYS), Methionine (MET),
mingiaksnyilheltemi HoodPhigjudesnlide AndBqidsRT he tBry ﬁhuqdkiaml product"

v iR W
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not in adults), the essential am no acids,
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di gestion m no aci
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siep b {EpRITh a7 taHghe tramo <FalvElem 1 (e, 10 Sov
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i nvention is soy protein descri bed abo

diet fyi imgesstiont ingtahlep capsslenordiguidciesmang iyt a:@mssed’@defdn usthea

I b Th b
conFeighHOBURy ot U8 e BTGt B i Yy 15 procern
WhENBAMIOBORBBYELAS 40% of the soybean is protein.

Brlefl (as, shown in Schene |), the processing of
%@mﬁkﬁdﬁﬁé%tot%ﬂ&@ﬁ]rfaﬁw Homsrthetacas the Fiansands rad

AR e P T Y

replfdecmt suGMBEANBnndiredshmikn ddthbugit @ich Mmﬁiﬂie chlt_hbhﬁn at
Kk [ I Whey Prot F r

leas e R eC BB SRS S i S P YA e RS

(RTF9 Uit $5 coﬁkz&ﬁﬂfﬁhl“ t%’%bééﬁ@dﬁﬁ’e nffied c%ﬁéénﬁ%ﬁb‘%%ne&ﬂ RGP Dasis

to renove avor rrpoun s and sugar s t o make pr oteln
and wrﬂfemtthé"E is aﬁen deseriessls 8 dbelnigtimdonstond thas theeotberdforms

o B TR e PR B P BB B

comPysition and that one skilled in the art can calculate the relevant composition for

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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25 products of the above processes. NUTRI TI ONAL
PRODUCTS Nutritional products contain macronutrients

WO 2004020653 proteins and carbohydrates, in varwﬂgszoos/ozss%

rel ati ve amounts depending on the age and condition of
nutrichieenrBed fisrendiasds theara)oriznigngfy; e semdaryifactor is the

concgaﬁ nutgr_ﬁ)lrgnts uch aglg;/étfam SW&?‘]/ nezal f/ea%g %%ggbou(%

700 KicHET. 8} & protéia cbﬁ&di'ﬂtraﬁ&l@&bovb BBt d8/E YouliBbedhsideftdi ds.
The term "nutritional product” includes but is not

“nutrippfransighed’. tfesentrmpichediormuley tbiesdly @lpocgsteinskigher levels
o RNTR A8 b ORI pRRERLAL SRR

mg/D). efaiplessiastude Samilad MBOSUREIM anig Shiyilar Seeial Ghrelitet ary
need that exists by reason 5 of a physical,
ormy¥3ssi ol ogi cal , pat hol ogi cal condi ti on by suppl yi ng
nu t g 4
4 B R BRL SR o o 8l
the ;bresenuimemmbrt antbe detmmmeﬂdrmmamfmtmedtbgrgdemﬂy eomehtjonal

under. t he superv a i an and which is
tectfigagnigion G beredlsaan et iRy Hrin Geire At rpast
blendb S RBEMe heatGRAEHI! stk @redVhaR dAlbS LiF ASJlicHSle), packaged and

nutritional reqU|renents based on recogni zed 10

Sterlél@i:cb(mfamh@atglﬁ) nci pl es, are established by medi cal
%@@@MIU on, a "dietary supplenent” is a
pr 0 supplenent the diet by ingestion
I N A ébbsiydrfie/pthdre] shirry isQiﬂd:threchHyfTﬁfSﬂEealtlﬁg R@ter to an elevated
represented for use as a _conventional food or as

tempgsptare wishragitatignmdhineigls arg then a@ie Ignarets manmsms lats are
| f

o BB, SO e Sl S10E pbaih YA SRS

magAemum (cﬁ]bridSQnBél@(lm) p]axtsphaste,opabcuan darhoeate, foeassianh ibdide and

e or. sulgg % hunman bre}gst ml K. Alfhou%% such
trac? £§e‘BP‘e PP e SRUrgg, sughuasque qn mare gf daqigng com
syrupQbHEs, SRQYEd/dr 'n‘i’dlio@e)@cﬁﬁ ¢edibdoRfed iR e WAl ifbreby forming a

ready-to-feed (" , it is conventional to $peak of
carbphﬁdrnt@tsph@nn é\oswmq alidtap ibon saeh as9y pelysadshatice, POy

also Pe]: g cf ol &o{oﬁxg%la?% 8ar§9lhydr§f rrllergle S%&l’l‘c% q}%ldt ur%delb %glpa%on at

elevelfell tngpaastany witid ¢t it Blefdalivak th¢rce1|ier$hﬁnés$ pidf@ailytfor no
essentjally the sane conposition and that one skilled
longehﬂlahéb%tttwélé(ﬁ hegtseul at e t he reI evant conposition for
PR TSy BepBPPY ool Pl and ReBEEHE bailt ol FRAT, Tpe
ba512 511 |bi‘a‘ndrtymcﬁll}a¢onwﬂm feorencoinbinative offsays cacdniut sptahﬁ ek, ihg;h
rotein, fat d car ohy rate nt rovi
oleif SERRR G IOTPH SbRr TR S EHB s e S
diacyVaaBthrit BEd eSREfirBSho, 8 %ﬁse Cadyahbso, erided, 3aRY
1ac%§]r row 1y from about 1 O&t@}g abosut 3?1(5)10 kcggl?é eor 803121
lecitfiin mpy borsed; Anyuel alllyofatmt-scﬂvlﬂe ViaB8s A.A0 R1a1an1ra1 RRB .

forn-1r Qre s dlthetncj anlélt mayqbe 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 shury. Care must be used with

these LCPs since they easily degrade and become rancid. The completed oil slurry is
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conponents may vary sonewhat 30 anong different

worpnwbaesar ers of terminfant formula. SIM LAGHM/(8985023876

Products Division, Abbott Laboratories), ENFAMLTM
held(MB&hoHatins QI Hldrded itk Xhe @R&k s1EPER) preferably for a period
STARTTM Car nation) are exanples of terminfant
of n¢ omgerl than abqut twelie hewsi ched” formula refers to infant
forymul a. i rtifi [ n St )
B PP s R b Rled 6 Kb B B3 B ophc

elevhidtentfet{tareomith agiegiod. The fdEiSIowOOE thaAdICa4d M2 Gk
. PCT/ US2003/.023876 nutrient-enriched faornmul as is the
withagitatione Egnealiyyihisprafetnosnuge §s iniet o hydgolyprd milk proteins (e.g.

o . . | .
eGSR A SLAMSARARUS ) L 8
mixtmessakaresfatlh @enabhusy kibout sob&eg/flaminahidirogen caonts whed adthis

. "nutrjent-enriched”. Nutrient-enriched fornul
invenl)- i Soramleisd el ig AR vPAaieton ft el m
temp&Eatlre HBPHSs BRAYKI RN HHthor sRIAGESD profS OB ROF #/Berldd i longer
above about 450 ng/L). Exanples includé Simlac
thanNBOSURE THduss A SimalleatatiSp swwimg| praginemMpy b ovixed iag. prataim-in-
fat I iu@%‘i d and owde{e. nut_‘gvi t} onal products for which
a eﬁl} I e B fr}-{ny - the present invention can be
detrae prdteid idkRtdrand tatbhyesdeMingangimic Yredenden togthat
10 techni ques known to those skilled in the art.

witlBeitation and the sesuliprirblendsd sluery by mpiaiaiped ajap glryated

he ’ . . . |t

temp B8 ZL e o BTN o ROARNRIEC) B HRETYS i bt

blended iy BRGIDIIE Precddingrskephyitlr adivtion.nAs ah aktmatiye tosddition to
r epar ed fi.rst heatjng.water o an.elevated 15

the B a3 Ghe PP i Ko F A oot e pBRd Festlthe T omtded.

comMG @k $rotBY, b6bIiRBate/BitherATBd oflMurkikgl ted to, sodium
citrate, sodiumchloride ﬁOt assiumcitrate, potassium

chlAdter sefficiamtggitasionrie tioranghlyesontbinecall ednstitushisstpe aHeof the

conf Rt YRR BARBHTA RSBl e R st 35 Bl e

to dbARedtd8 ultradigh teﬁ%kt&@ur& Obat@@atntont le@fdsifAoddioarand
mal t odextrin_ is dissolved in the water, thereb

. . : y
homjogenizatignathen ixenolrship defsigerated tempanture Brsferahly.giiter the

. r . p .
abofi SR RhC b corSHERy BopRaR UMRACE IARE for fiBly BoSfhis
conthelad. Biuded omdictamblytinalatsulte bthagedityeopieolatsts, and apprbpridte
is blended with the other. slurries, .preferably for no
amqugfy Wat?vnlaﬁ%%ﬂte; % baehy2ith 6%??%1?“%?&‘ Gfiog, urry is
pr @P@i’iﬁﬁin%l&f%ﬂ?éd?ﬁﬁﬂing Ntcp SALbIRGithhn ARl thac® blindphiend.
The 25 basic oil blend typically contains sone
(incbuliry sedivino selerfate) oig prepacadrand adgesll tmtlad eriopessed ghrry blead evith
.saf flower or sunflower. .0oil and. nmedi um chain
oeititn 4 Rer i s in, i B ARRE RO A0 pisq added q e
pro@§ded bRSIded Slugly wieggitatlbgll yceri des, soy nono,
di gl ycerides, and soy . .
he 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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l ecithin may be used. Any or all of the oil-sol ubl

vitamns A D, E (natural RRRR formor synthetic
wepm4Mmsy be added individually or as part ofp@r/US2003/023876

prem x. Beta 30 carotene, which can function as an in

Vi Vi) WNHERORRODUGCTSBY al so be added, as may a

st %b%xb&l%fdrﬁé‘mn&%l fakl RgaeaA asQrdsSd SO AboVE for liquid

specific 'LCPs inportan his invention (e.g.
produst mam)factare. be added to the oil slurry. Care must be

o LSRR8 ) AP RS e
28ure WRhA00 4d1103HBS 8xcepéals UPA0Q3IsFided(hfonoe iglyvatds,

agitation until it is Elended with the other slurrles

lemﬁxa@faéd stebilizewsr(cairapsenasy typidally gra aoi gdded teapevidsb ud) |
add;q%%'t;{aﬁ ;aaamﬁmf oﬂ{ef L d Rl SlcnSls Whik¥d To%o@%e?@l@raﬁdj by

O an appropriate
ascor®yinilmitate, ﬁ:aWIUéhtda@i fodielpoinaintiie theroxidaitive goalitg ef the prodot

added to the vvater 5 wth aglta i cal
during g sybsedisnE 8Pray dIARGRIOCESS, ald )035% é@f’p JHF%PE‘FY&%‘X%
thegﬁrrgzs i Mran?@ﬁfe'(gﬂsl?fr?t act or hydrolyzed vegetable
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proteins ree amno acids and mixtures

t hed oftein limwgten shuaty, is arepated @nwas desctubediboymiferoliquid product

nit rogen can be used in this invention. The conpl eted
WPn slurry is held under agitation at el evated

te W@%Bé‘h?dﬂéf&’ﬂnﬁnekél slu‘i'r}}D bl%ﬂgﬁﬁi %t‘éf" slbh9 aﬁ& BEfslurry are

slurries, preferably f period no Iong 10 than

blelabdmwgethm irhasirglar pesnger aaldt:embad fardiquisbpriedyst anasiufachiEg:

Aft%r rpg-gn %dﬁﬁs(%mﬁn SrRE gdlﬁhle%tedrf% n&?ﬂCﬁMe% é}lnacfd@% B hebided

vvate

slu€R e Ayt e /Deshebls) the II.lﬂPfslaﬁSSI@WEf rbétemdéﬁiotth)@pﬁoﬁmt as the
W th ag%l tation and the resultant bl endeld slurry
blepghpassesitirenghxe caplual atasonsantraiapist Brigyte ho progeRizAtion (nsfine
bleﬂdﬁhg?)y (e.g. a fewmnutes), the oil slurry is added to
15 bl ended slurry fromthe preceding step with
agi Aﬁd:n deaeraﬂsn atraahighrierapératard leatigdetitnenty emolsifidatiomand
bl end,

hoxp%gaemzatﬂqu %}ekggee%é%ﬁﬂpﬁ Wgy(fe P% g\gag)g@?eé{ tﬁcl}lcl:rXase?he SOlids lleveldof

the GRnA e pHE11 AdtE iBrd 8ffRen@ Bta ﬁﬂfylrﬁé Ur'iel 86nd #bh Bhisses through a
sufficient agitation to t oroughl y conbi ne all

prebmtand adighgpresshee prmpAnd in epray arisi asiag conmegngional spray
Pkl TS oL 0 T e P FRIRE, platicid <

pack@g'ﬂdﬁﬁtatmﬂ’tﬁ dr@adstit caatordsil/lantnate pmﬁdheatmdnﬂ vadﬁldlm nitrogen,
honggeni zation, then is cooled to refrigerated
or qtb%eqrawar@nmpwef erably, after the above steps have

beey, £0/5Rk 64 reﬁ!;r ofBEORAN r$dds6d ard RS GrQ¥ill be

gualrty cont con ct e Based on the anal yti cal
readmsaﬂpa&nbfo tth skllkdd| it yhmntlt inot gsdrsled divd thepprapion bt e

0. the _ba it L tation
it iy G aes DESSRS A BALUP PO XA b or
meR@idl hereMt s dboRsoraed bl keeRndd neral s (i ncl udi ng sodi um

se enagre) | spe%ared and added to the processed

SAENARIEN Adsepar ate sol ution

f gg]i.ﬁu 09 es Hsceld%glt {h%eﬂ? vftr% (P gesBo ! 8escﬁggd Hél‘él% V%%Q Spoduged in

accordance with United States Pharmacopeia standards. The activity of the enzymes

m

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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filled into the appropriate netal, glass or plastic
Theso Sthadandy e dinblqietijbect rdedse of publicriavoledradrit lind atei aocepted
u3| ng conventional technology. Alternatively, the
‘@GPd product can be sterilized aseptically and
I af-‘eciﬁfb r PG
Thef%%{d%% A Do et e
andcbe Notigral anﬁuinne(fléﬁ"P-A/lFmrwlych srepeamgaized 1ra‘éle\h"aéeral Food,
desc bed abo duct manufacture. An
Dm@rfm Wefiwlpsc g%legaﬁ’tdgggpﬁa%q escri bed above for
§ Qditble for TRIVAMAS et d \WesdRibb BereR] inBMkBDbut are not
excep ions: 1) Emulsifiers (nono, diglyceri des,
limitedtiot pépsin, pertidgseshpanicreatis PlaieinesgRaDath JTypsip iaBd| | y are
ch no&r added to powder, 2) In addition to the beta
Y0P e, other antioxidants, such as nixed
tocopherols and ascorbyl palmtate, can be added to

hel p mai ntain the_oxidative quality of the product
during any subseqhBiitredirafeinDigestonr ocess, and 3) The

{‘ﬁzﬁhetaig%tlvﬁ)gﬂggﬁu% ﬁ)ﬁfcegg 8! Hﬁculﬂ‘tQ) rteﬂ%dﬁéé’é){abt‘?f HB@E\%W

urry pro einin water slurry i’s
sevmahmdﬁd)namamstdﬁsm:\m d:aeadaeabméuded fin Vitepuild vrodigedtibility

as5q3 RGP EP U ARACTIORs T 3P @S ClonE ARG ah EHo
conldftioAs. SFER elxﬁlrnp ?H &% deghlks Bede fdi%esﬂﬂ/éjé#sfénpﬂﬁal%e

manuf act ur e. fter pH adjustnen the conpl eted
1nc¢u1pem@bd intomke mwetro digestieidprgcess. Biveilaslye thedn viradiggstiant h

shoyﬂf qfl 3&@&%1%%2&'0{1%533'0%% ngﬁg theqpn’cfe rof ﬁc's r%mﬁg 1nnﬁ‘16 ol eegttwent%act

passe rou a con

TheinGARG H@Bétloh?ﬁ‘@cebsl&éscﬁbd:dﬂﬁelé\ﬁ nfigiazgea pHahi arake up-of ighkeric
bl endi n After deaeration, ultra-high tenperature
andjaiestinal é‘éﬁYﬁ@ﬁ of young igfantse akhiedimesfdn Yoo digationialsomigncs

e i ST T AR oy . i

digedtiohs ofmtiritsq@rabprodnyts mgre fileparbd by thetfoBowpegsessdute: ough
a preheater and a high pressure punp and is spray
dryed using conventional spray drying technology. The

PrepREeRY nflt ¥e4sRNE 8T nikBiYioRa pAARkORESHhifthg ARTuhB 8Préady to
packaged into netal or plastic cans or foil/lam nate

Tecgoucticoal it veronsiyion of yele or ABion ieid donemeration
Qu%r?[g%tévgg/ ang{jer }fgersu\?\#nt%ﬂ)% 119t8wa]1|2)|\5 r%[t VE)IIEIS‘IS &‘ﬁfaﬁﬁ Gile {t Q? o

O or rea | Yy apparen
100 MDSHttSkhted. @0 he Budpesiad should bé prepatd barthanted 00 et t he

Volinrrll\ét?irétf{agl? cc?ngcains 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.
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ENZYMES The enzynmes used for the in vitro digestion
Raide therpltbed . Oredthi 05 eNeHpgduced i n accor dance with

ite a sPhar opei.a s ds activity of
AT B o] BT et S O8 S LR E AR O RS REE
(U Shehadnbd peiaSt 26ASTWhdESHRIRREVA, RYSRi1IE,MB 20852) at 25 mg/mL
non- %ver nment organi zati on that pronotes the pub

in heM Natp(s e Stiats therughlysuspead gie @Bymke- art st andar ds

Syr of medi cines and other health
Inch B IR Yidl a8 (% sty R st 2008 WO
Imﬁéﬁs&)f&l@;ﬂ@@5308%/dﬁ&1ﬁaﬂlﬁ)r/4lﬂﬁuﬁs BCéobto rdtMI€mperature.
standards are devel gped by a process of public

Quanfigivebhieansios e r&ﬁlétla& é@srté@to afpief daitgle volpmetris Basaring
o RUPLEBENE B 508 B SR B b B

weight.ch are recogni zed in the Federal Food, 5 Drug and
Cospetic Act (21 U. S t seq.)., Enzy
sui REASERE ?lﬁ‘ﬂ(s@%%d‘rgﬁ“?‘ﬁ%loﬁ%ﬂlf‘o‘ge gREdopHsamglsp dpipse in
calblsingdBe re@h’lhngrt&af‘eﬁfd soldbid p}g&goﬁscbf tRERR 2 8?1@% {flaBssited

pancreatin proteilnase, aln, trypsin an
samx_ﬂgﬂmtrypsm 10 In \/tro Protein Digestion The in

Vi Vv e cess is difficult.,to r.eproduc

v eSS Bl B B GRReion Weorh Ft 1o eSS Bie i pyofile
and/ﬂryt@plféﬁrﬂ:oﬁ&nhﬁﬁélﬂﬂ UgSskviel) iVarhin® -acidpr¥filela8d tryptophan

digestibilit assays shoul d be conduct ed under

coneeEAtionde te gaﬂetarr@ma@ fromghe same digestion aliquet, he sepaagion

0 For exanple, the pH and enzynes of the
ste |a{g}gejgetq1h§§§system shoul d be 15 incorporated into the in

vitro digestion procAsfine &cml’mﬂw, the in vitro
stion shquld be of a dur n. cor pondi ng to
thelg 1911 1958 rﬁetaf@grn&écrdrpm & ﬁ@ of the RecaEWES  The
traﬂs?eri"édtb"y‘i)qzéttQQﬁtto' ABrel R E SRS Ghd ﬁa@%& t%oraé@. &S0 I Sof 6

gastric ‘and intesti enzynmes o
M H&hwgrer adﬂ@dnm th&“lampulermasqﬂaqed uudttrrmtr@gegééankat; sedlgband

el e b, SRS R S g e e

res ﬁg@@unﬂ DELASE NS HuffeR MBlhe RERGERIGH WY BltdEERR6BM H¥elman
e follown procedure Prepare 80 nL of a sanple of

ACW@&PKW@H’&IG PEEEA 4497 ebt ai ni ng a vol une of ready to

f I
T T A
trasfaredfbgrpifete istosperdi50mL oémarifugd @Lﬂ)e[‘ﬂl Ounl ofiRd%i C f | ask

d dilute , to 25 100 nL_wi th wat (;The suspensi on
tﬂcgﬂ)&ﬁca%@ubwsrfaadéa JBe s cannsd an enmd welb| Lietpight of the

tubb LBnE QA8 AcBRIcAP IR KR k¥nidntd Grerd ARBLAL B398 ifhes

and so that the aliquot pipetted intot m. screw
gragdpforitlatty amnutas rike hqupd oves trendllierdd. the@sh JVizatman 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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diluted sanple into a 20 nL screwcap vial. Adjust
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208p181eiRNk ﬁ§dr51ytzed 1WRER YoMk ivucht SRRB Geidd %yra@ﬁﬁwamlysm
Incubate 1n vial" at 37C for thirty m nutes.
andAbicugt hpdolyzatads rg:m;ed)bgzmz@ww@tammsmﬂmly/zm@d@les63700

6 Rais o 7-0. with 5 3.0 ni
Ao K3l 2Er Bl Bart Ll Eisclne o PRREHIG Y 2he Ryl use
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Par kway, Rockville, 20852) at 25 /L in O.
colmni@mvatlsatmn wish nivhy diieg SensTRspREMO BpiE denlygiives thlch are
sixty mnutes. |mmerse
the’il ﬁ&%&@& ?n&%%nﬁggé P?E cglogl{'{e?errbat h for 4 mnutes. Cool

to roomtenperature. Quantitatively transfer the

resulting digest into a tared 25 nL volunetric flask

using water to aStyrtophamDetexpdnation i | yte the di gest
in das

Re a%@ﬁ%o%bﬁgﬁ%?%%éfg?gb a oﬁlgrgeg? %E(?d ﬁ%ﬁfﬁ%ﬁ ?}{ ;&%n garma
andshHpB@&serfio Deteerinationaf ! Texpt epfiond ontest irekafin iFogntlos abd

and sol ubl e portions of the am no acids in the
Megicglst ed sanpl es. Separate aliquots of the digestion
NuMBloBalks BKEO AT 96T NoDDRNT18): L1209, Rh @rpbdrted Mefkin by

tryt ophan concentrations. However, if am no acid
refgrensfei | e and trypt ophan 15 concentratl ons are to be

det d fr h

soptyapREH ARk R0 B P B SrA el Bp pransterrod

to aBO-ﬁfL voburh&@fit iflagk.f DO rﬁlobﬂproﬁzme Reluéien ¢l.Phef/inl &n 01030V
e digest was. transferred by pipette into tared

TRle rptﬁ BApvitseaaddgd and e méuram@ﬂtrt@t@é&éa Vﬁﬂoplfw Yputfer. Ebe
soft s Flg‘iluth?()ng t}%ﬂ SgtuBRdd bhso Hsi& %%ggflahﬁr\g%rthen

nitrogen seal ed an eat for 22
detémunexlbyTHELﬂlpgwdums then evaporated to dryness then

st PP AFEBBEAISR CLTMA PR i CEL(Q e
preﬁﬁlem sBYubledh@ihd acidlde@imirtibe Hak ﬁsmsmfecﬂ?l I%iEEt@e @M JW0mL

acid profile, 10 nL of the digest was ransferred
bealkgr. (I0pak 0800a1 TRISapiddo &9, W@re@émdr i FhegeH svgp edjustod #q.7.5

[l C

usn&gﬁ% tassdumlil)ygg) %o'hﬁllcﬁc 'ACL \X}ﬁL@ "ile?sggg of {rpﬁtoibﬁlglefor total

protein, 1.0 mL of pronase solution (1.7 mg/mL in 0.05 M TRIS, pH 7.5) was added
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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tube contents was recorded. The tube and contents Wl EusT 2008

centrifuged at 3000 tines gravity for thirty m nutes,

wo bw4bzogss d was then filtered through What man Por/ughos/023876

paper. 200 L of the filtrate was transferred by

Pl pasHiR Phﬁ&@BﬁZdO&hE%b%rﬂb%‘Mi,%OO daddishitde. Wei ght  of
t he sanpl e was recorded. wth the testing of total
anifheoviaes: 6.5 mLmippteof 6 M HO were added and the

a I . ed under nitrogen bl anket, seal ed and
hgg;églg’e}g?ﬁi'%efor 22 hours. The digest was then
evapciibedVat 08y nwss14 ifaen resuspended in 2nL of
Na- S buffer. The resuspension was filtered through a
GelWasonaéOeli se (0. 45um Gel man P/ N 4497). 12 24
AU% : : 1) 1) 41020653 PCT/US211113 /112 3 8 7
6 I -slzgﬁﬁglﬁémé\@ggtotal amno acid profiles are to be
detBhutiinRrdgrino 694 Bdrana 66 miiugpss@-26% BifioqudB4 nainutes, 25-

1007 FoRA prtnben 00007 e oy Bt TP Bieee pT8n

minff&s no acids by acid hydrolysis, and the acid
hydrol yzate is tested by an automated am no acid

anitanderd sovsives: 41300 Laboratories PRE) k- Tayiptophasrat aBeetiafame/L
g bRy L P PR o e i e R o

in lbotdhey a@teds, and post- columm derivatization with

ni nhydrin to generate am no acid derivatives which are
then detected and quantified by a colorineter. 10

Trypt ophan Det ' [ 3 et erm nati ons

wer e made by tﬁéﬁn%?ﬁg%ggé%ﬁgg%ﬁg E. Garcia and

J. KAddRax rainoi aeidi@btendonadritartiond anbrtyyptayhaa cotintratidn fon
J AOAC I nt

nf ant_ For nu| and _Madi cal .Nutritional,s,

the ReagsniplgnipLatal Bigin. Pragnais hinkdrgorated: herein by 15
r ef RIdBRE SminoUcid Py RICRRBEtRBELAT MdNAptGhal kot @nfhtion for
protein, 3.0 nL of digest was transferred to a 50-nm,

the RedgenteBlanlc SelubleiProteiny esigmatgthisivabe as SRS on (1.7

ng/ in_0.05 TRl S H.7.5 added and the.

ot mO Bl SepBR ot 5 e R R PO iosy
obtahtldUubt BB Suplet DigBsti oACLhAt R 6te i mggga@rthfsimd&% BT,

Trypt oghan was_ then 20 determ ned by HPLC procedure.

ForAddrt)oampeasidaeElesonsentisHont anddripserhap corceniatiaqr o
]t . . ' aci d

obidfisdor b Spnbld BBERIASCIPEPRIEH, DRlighily iy SuBFRD s

b e aladaulatSProdin OfigddtiBBityvasillGws;pH to 7.5, were added.

The pH was adj usted toli‘. gﬁ usi ng 45% pot assi um

hydr oxj de sol uti on. As™W the testing of tryptophan

f o retemapigestibgityt2i n, 1oL of pBridHase solution (1.7

my/nL in 0.05 MTR'S, pH-RB) was added and the

volunme diluted to 50 nL with pH 7.5 buffer. The 50nL

solution was then

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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30

i ncubated at 50C for six hours. Tryptophan was thef) , cust200s

determ ned by HPLC procedure. 30 HPLC System for

wdaeophmpkan Det erm nati on Colum: YMC ODS- AQ, Pdr/652003/023876

250 mm 120A, 5 um Waters #AQL2SC62546W. I\/bbile

g8y BB R OB P AR A0

each BEPREAISRA0STMARBF BhinNbbidnge,Rivdese ofer2io imficatealiwreincangd

each wat ef g%ge 15%%15@'1{1{0 thg %Pe'c:; \Qﬁ(?l{ %816 & éer@%dfa'a{ﬁlﬁf
recxtachlpewm All: methoyty demenibed; hmem san bg paifasmegiin @msowmabbgméﬁﬁ

unled} ntvfsg md@ca%em&ah% ottt Baly offtAte bR The
rom 3 m nut es, 100% om _35- es

use of @py ang Al ?’?aé?ﬁ @7913@‘6% Hojdanguag =a ﬁH%h & %B‘TODHC{] gﬁi’é’rem
is 1nté§dt@trherél§ he baﬂt@ ﬁllﬁﬁnﬁ{%ﬁhb m%ﬂ@&%ﬂﬂ&fbe@hoﬂhﬁa t li2@tanigh lon
h é St and o t 14 d(l\lqld%ge St an%,aﬁpééf {{

© SRS lﬂiﬁl} LI lm‘? PatEs! HHeaton
shou@bemlneﬁuedms mxﬁdléatmgemm nbh-gesmedeleinent ab'c‘ﬁsmdat tioghepriagidce
ofth@‘i:ﬂv%n {Ofl | e concentrations and tryptophan

gOncentration for the Reagent Bl ank Total Protein.
Designate this values as "RT". Add the ami no acid

fp g rWHllle%oz’ﬁ@ peRAtisIvARScARHd bbﬁé@tts qaa{?@see@ca&@ﬁ@ﬂy addnbfied

h ent Bl ank™ Sol ubl'e Pr ot nate this
herelpaft RO bo RS RrR B HePepS B Bipgeiiof may ot
providertiest dng} 6fhs egndssly idehidfdibaivantagesnndabjests. 20

obt a| ned for t he San'pl e Digestion Total Protein.
nat e | s Vv am.na

FelarEed : o Syenliop gt SRS LT p g the
best ﬁ%@'kﬂ@\ﬁln ’fd3the Ml%nt%@é‘ﬂu'r %axa/lﬁg Shi 188 invehtibn. eOPEsk&d, N.

Designate this val ue as Cal cul ate Protein
variafiogesf thbiel firefzrrad embpdiowents Wil becqae appapewitie fhese of ordinary

skill ruégngt | (kf)lglg Irée%éh% he :ﬁ%r'ag&fd% fl%(scillgl on, ls"irhﬁ-lr_weﬁa‘%nls expect skilled
artis@Rb efployQnsh vaiiiopaheaipsopriditd, @dd the inventors intend for the
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.Vium 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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TYR

240

2.59

2.63

2.31

PHE

2.64

2.91

3.02

2.76

HIS

1.70

1.94

1.82

1.76

LYS

8.78

10.3

9.06

8.69
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24 AUGUST 2006
not be construed as

Exarnpl e 1 30 Adw/e82003/023876

10

15

powder

ed Arla whey

protein hydrolyzates (WPH), Aria

AmifigH

Acifoods
Denrra_r

ARG acons
2006

A helanates 1,
ngredi ents a

k. 80 nmL of

20800 3, wer
mba Nr.Vium
econsti tuted

b
nf

e Aplat3ai ned fr
DK- 6920 Vi de
powder ed WPH

nrotain and
A\ | LI CATT

ONestie|lGOOD
bSEART™

IS
QN 1 nf

r

L___containhi bout 1l
t%?ﬂted Nest |

WO 2004/ 02065

825 _arans
o<Lo0—gahs

3 PCT/ US211

00D STARTIRP® al so 15 2

113 /112 3 8

s
7 6

TRPcont ai
in vit

ni.Bg about 1.
ro al ongsi de

6% grans of
a reagent bl

bs@t ei n, wer
ank accor di ng

el.2% gest ed
to the

TorIfAILU LTS
trypto

t ot al

concentjr
di gesti on and

atlions were
the soluble

>?]9g§bu ~bed hrfog.bn. AT TTO
DNhan

g d profite
determ ned f

A
or the

nortion_of t

he

Notdi JRPtW A Hebamilesiciy HBUCh Fhedervalih arecbisedomeital ppotefn | es

confiraORu 1T7h & B v Vol o5 Rt R 22ies and

GOPDoSTARTHY Phwden kespdctDelyest ed Sanpl es.

isin

e iR R e iy

grans of am

no acid per

Conce

ntration

100 grans of total

Arla 3 Nestle GOOD Acid
0.3 THR 6.57 7.73 6.87

7.11 SER 4.46 5.21 4.64 4.69 G.X 16.2 19.6 17.0 16.7

WheRerdteid Brédu@B 5. 97 5. 83

G

( Sblubde Rrofein AffeB8 Digel3fion fsArams

4.46 5.22 4.69 4.74 CYS 1. 6Gr@ndacid p8ill (@ @9ms WAbrofeid
590 554 534 MET 1.64 1.87 1.66 1.69 ILE 5.38 6. 45
611 6.26 LEU 8 84 10.2 0.88 9 40 TYR 2 40259 2 63

Nesle SOOBSEAREN 2 91 3.02 2. 7832H S 1.70 1. 94 1.82 1. 76
LYS 8.78 10.3 9.06 8.69 16

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



24 AUGUST 2006 WD 2004/02065 3 PCT/US211113 /112 3
76 Amino Arla 1 Arla 2 Arla 3 Nestle GOOD Acid
wETARINE3 ARG 2. 07 2.44 2.26 2.06 TRP 1.36 1.98F1/0s103/023876

1.22 TOTAL 89.9 105.9 95.9 93.2 Note: TRP was
profileted triypleghdny/cddeb@ratibhewerevdztarmdnesyfor fedetd] digestionahd the
ot ej.n ncentrations aof ,77.0% ,78.0%, 78. 5% .and.
soldbls g AP Aestiigs diSopfbed héiett? Ah dxinible/s? ad Aoifiia
profie \Wieiown iSRG 3. VEAIYulatl @Rl of proteifagsatibisionasdestlitigietein
Digestibility. Whey Protein Product Soluble Protein

A§GUST 2006

wergtensuctidg dsedmoparisas ofjpratein digastihilityds shqyer infkblet-ans of
Nestl e GOOD STARTTM 93.2 Arla WPH Alternate
189.9 Arla WH Alternate 2 105.9 Arla WPH Alternate
Tab% A5AMifko Acid Rofileas Rxampte DDidested Sampiaso Caacelsrations are as
mg&Qflslgh@,MJs@p@ﬁgiorper 100 grans of total sanple

pr ot ei n*)

protein. Because WPH digestibility nay be |owered by
t e - l’_dn formoi f Ui Ng [proCess; f' A AT AL

Am%:dgn‘%‘}lgm ons regar%aﬁé%ﬁ{éﬁgl gestibility ogn this a
nut riti onpl TptabPiobdin an eSobheld Protelh gwildtaldhroteanp aSblblProtein
of infant!formilas. 10 Exanple 2 Three sanplesiof

ASXSI M LACTM %% h 1 ow i r 0A7and t hree |skifl es of NetQ3e
GO0D STARTTM powders were each reconstituted wth

THRvat er and| 891 nL of eag¢h34 15 reconﬁt]i%tﬂti on cont 8ned
about 1.625 grams of protein. The [formula sanp|es were
girgested g yitro—aton te—a Teageffg, b ank actggi g
to the prpCess descri bgz3 her ei n. e2| nvitro 81
digestion| process desc¢ribhed earlier, mmcs the

GLXYjj gesti ve| 436t em of yodfAy infants 3693t he par ah@t@r s
of pH, engzymes present], and tinme of digestion.)Am no

pRGACI d 17 P45AUGIUST 200630 WO 2004/ 020653 1232
PCT/ US200B8/ 023876 profile and trylptophan
concenrtratLofs—were—tdetermned—{forihe tota—d t+on

GLYz:md t he sg‘iﬁubl e porti gﬁ of the di ggegti on as descri bed
herein. An exanple of lan am no acild profile is|shown

ALAn Tabl e Bl6Tal cul ati oddlof protei|MZdi gestibil [¥3P as
descri bed| herein

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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were conducted. A conparison of protein digestibillj,t,

GUST 2006

is shown in Table 4. 5 Table 4. Amno Acid Profile o

waxaptws2 Di gest ed Sanpl es.
ng/l of Sanple Suspension

Concentrati ons arBCEES2003/023876
Ani no Acid Reagent Blank

AminpfAad Fo

rrrul a Tdi@gerf?ﬁlﬂréq n Sol ul

| e Prot GifantFormnla

10494417012

TP

Pr ot ei n
161 134 1

rl ULC

06I 0%5 otedp

SoPB R o

okptal Fepteiny o

s@@@e Protein

TRP3693 3428
ALA 167 1

§PRO 157 13
41 825 739

NCT

64562 1232
CYS 45 29 18]

N7 07’1

Go¥ 242 209
136 VAL 17

41 492..41°2

462
0 137

QLA

1090 1NN
J.U ENVAVLS)

. TOtaLEU 182 14%25?86\1)*132'30%% 150 1277?%?575711;2 4309 90

825 6650 HIS 88 75 496 420 LYS 237 218 1613 1533 ARG

224 205 733 676 18 24 AUGUST 2006 WD 21)1)41020653

PCT/ US211113 /112 13,897 B78®ni no Aci d Reagent Bl ank

| nf nt F nul a Total Protein Sol ub %?w Tot al
Wbl e Profern TR 85 Tot al

2786 20, 296 17, 8090bpe80%259 2, 786 Pr ot ein

Digestibility x 100

3259

= = 88.2%

5 20,296 - 3,259 5 Table 4. Conparison of Protein
Digestibilities of SIMLACTM and Nestle GOOD STARTTM
Powder s.

Table 4. Comparison 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

10
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Infant Formula In Vitro Protein Digestibility Nesgfl g UST 2006
GO0OD STARTTM Powder 89. 0%t1- 1.2% (n=3) #107EWGSO é %
WELMAAGTM Wi t h Low | ron Powder 87.8%/- 0. 6% ¥aE8%2003/023876
#61927RE 10 19 24 AUGUST 2006 WD 21)1)4/1)21)653
WHAGTIUCLAIMED/IP12 3 8 7 6 WHAT IS CLAIMED IS 1. A

nmet hod for determning the digestibility of proteins,

t he neth C ri.si .he . - ' i o
1 <o PR T R BB e d OB i, HERR S Poprising
the §fgRSIPTat | east one enzyme:; terminating the digestion
process; 10 determ ning the tot@ch concentratign aof
eadlesstinga pauplg of 8 puigitional nreduct pada resgentiankasiihitdeashd
one emgynis;ank; determ ning the total tryptophan
concentration for the sanple and the blank; 15
dett@fnihatingghéd ﬂ'@feﬁimlm;ind)@ss;oncentrati on of each of the
plurality of amno acids for the sanple and the
bl Rtermist LMIIGRIGnERRrati6h b bAhGIAGRRIBLdfamiad acids for

the ¥t 2RD@R iRk t he sanple and the 20 blank; and
cal'cul ati ng thé percentage of soluble amno acids in

o G e ARk o hdeb bR R DB g blahl

separatin ach the di gested sanpl e and t hl ank

i ntdstearnfmg%ﬁleﬁaluﬂeo%n%%aﬁon ggea&ﬁd’%m}“&ﬁ?y %e@mmo acids
for@étf’@ﬂ?ﬁeﬁ‘inﬁ@hqwgﬂﬁot al concentration of each of the

plurality of amino acids for the first portion of the

s anjeteemining theesofublestonpaniration obfryptaphan fanthe sampleranidihhg
blartkhend ot al trypt ophan concentration for the first

portion of the sanple and the first portion of the

bl aglculating SePEsrednt 428 of seliblefantiheadécrtte pigeitedsangle bhe
nutrH@HRl frodliét. t he second portion of

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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the blank into a |iquid phase and a solid phase;
determ ning a sol uble concentration of each of the

w@boonatiesyy of amino acids in 40 the |iquid phesByUSANs023876

determ ning a soluble concentration of tryptophan in
t haddinggheitog sercenugians of the platalibrolzmiap acids sndmertephan
congehtraienpdiathersgmplespdithe Blanlsct ed from the group
consi sting of acidification, precipitation,
c endetermigag therlifférehderiatoteingonaerdrasion ofithiendiraldty ofamino
acids aAd triyblegRad Btwaditthé kdthplatahdthe Mank; The net hod of claim
wherein the step of calculating the percentage of

50 aﬁ@tﬁ* bh &3 Ab1R Qorehitlei MR S1RSalit? Of AftinbdHdSIn 006
tryp%’éﬁié% ch‘éﬁ{%Zt?&Z%tﬁ&ﬁ/tg%@%ﬁéé%ﬂ fikdlay8 7 6 adding the

concentrations urality’of ami no acids

an rypt.ophan,...concentratjons for .the.sanple.and the
i fsf%ﬁagéﬂﬁdaﬁ%n&eﬁa stffblecBapirapt o8 i) 37 anito
acidg gRd BXPIORRALIPIGFIAHENDPERR thy sampleAnddhe Bankei gs and
trypt ophan between the sanple and the bl ank; addi ng
t haligdingthe didsrenenin solutde corfcentiations by dhg differsncain tatl
coneapirdtoraid detearppteaphatientpament r at i on bet ween t he sanpl e
and the blank; 10 determining the difference in
solmikiplytgbe quétink b 106. the plurality of amino acids
and tryptophan concentrati ons between the sanple and
the blank; dividing the difference in soluble

5. congRNhLabk 0PSaiY 1 Whtrefl fHe SRR ERAl OH?& %airrllgpnt formula.

concentrations to determne a quotient; 15

mul Li plyin e. quotient .by..100. 5 The nethod of
6. ¢ ﬁi@f&%ﬂ%@%@ﬁlﬂ ﬁsvﬁiqﬁ{gg gt o 5 oPE o it grymes
intepdid g mainmic S envirgpmentof gAYMSR SBFEIRCTMERSi n t he
di%EStiQ% step uses one qQr nore enzynes _intended to
i rihe metBod af¢lpianpramercyt ths crarmes yaselpdehiredithe group
consisting of pepsiMhpepidessd danéreatimpreidnasharearisatitrrotenss sraglase,
papaingtrgssireaidechyhnadrypsine group 25 consi sting of pepsin,
pepti dases, pancreatin proteinase, pancreatic protease
8. anyitasfetho®aPéhim 1 whyfes theang offdygesting hsisimpl8.colipeises the
stepd®Fhod of claim1l wherein the step of digesting the
sanpl e conprises the steps of: 30 obtaining the

Sa%ﬁﬂﬁ%_tﬂé‘éaﬁﬂﬂlé Ot Pfdduct; @dj usting the pH to
about 4.5;

adjusting the pH to about 4.5;

adding pepsin;

incubating the gample;

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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35 addi ng pepsin; incubating the sanple; increasj
the pH to about 7.0; 40 adding pancreatin protei n%sqg?usnoos
w@pd4/02msiibat i ng the sanple. 45 9. The net hod eET/CRDIN23876
8 wherein the pepsin is prepared by United States .
11. phdheeesthed of daimndahersicy§e sen of fremanating theydigesgion ppygprises
immeetiipdeshmpledn mbeilingevaerbatihe pancreatin proteinase is
prepared by 50 United States Pharmacopei a st andards
12. f orThenzyth®d aftdlaimi T wher2in B4 atlidadishe 20f)6ne ¥\@ gasi6i¢/0020653
inte&tEhl M2 O3NS, Udited Jtaees Phamedopdia standandslfonbazyeian
acti\t/iBf? step of termnating the digestion conprises
I fmersing the sanple in a boiling water bath. 12. The
met hod of claimI| wherein the at | east one enzyne is a
gastric or 5 intestinal enzynme prepared by United
St at es Pharmacopei a standards for enzyne activity. 22
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