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invention relates to a nmethod for quantifying the
digestibility of infant 10 fornula protein. Mre
particularly, the present invention relates to the
determination of the digestibility of the proteins. by
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As Egsluumgﬁéﬂ?e?t%mat, 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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into, and absorbed by, the small intestine.
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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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WO 2004/ 020653 PCT/ US2003/ 023876 The i nvention
provides a nethod for determning the digestibility of
w@e@io20ss3 Wwhi | e providing specificity in the PCT/US2003/023876
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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
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35 am no acids and tryptophan concentration in the
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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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One conponent of the nutritional fornula of this
'nvg@g(i on is soy protein. As described above, a
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to renove flavor COMWSE%%EEP&%&&? make protein
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sugars and fFaPbr conpounds, Flour
SOYBEANS Protein Concentrate
Defatted Soybean Flakes Protein Isolate
Whey
Protein Fiber

The defatted soybean flakes are typically milled into 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



10

15

20

25

30

precipitated and dried to make protein isolates. \Wey
and protein fiber are by 25 products of the above

w@e@amsses. NUTRI TI ONAL PRODUCTS Nutritional peDUsmn®023876

_contain macronutrients, ie. fats, proteins and
mm@lalsbmycdcm éoody mchaiewqiglsraed Hguide ﬁh@tﬁ:nné'nulmpendlpr@:luct"
i nt ended us

di t
L g e
foods, fra ks spaclalt digias; uss, WRIZA0 AL Qﬁ&&fﬁ@’fb&ﬁﬁ@%"%@&?&

mnerals. The term "food" includes solids and |iquid
specrleligtaryises) are intensiedito prpliiripecial distanyiaecdibat axist reason

of bR B 5ER SPGB Ao RO RO B,
supptedibntathe fivodsasthd solo fimmtoffiigr divd. a8, "nidddnatifocdOts a Hpe eihidh
ses" are, intended to sup lgy y a special dietary

s foRE e céRpetRed Ry adgingigredenisrally yilgs thegppervision of a
phyR B4R B4 ABiGak mt&?cfeh%lotgé c1f§_odlgﬂafgj :%\é Hp difse or
e diet or as

nutrients to supplenent t e rtem
condltlon lher vefiiel dlsAndtmdludmionﬁh@qmrémerHs fbased omecdgmzed
nul.at.ed to opsunmed admnlstered enterally
soiel TR e PR B R B e el G, hmd v oh i &
| nIgRd@d oA, "didterySRpFlembrt" 6 £HRUNCTRBAGIIB RipAEméht the
di sease or condition for which distinctive
diet fpiyiingestiomin tablety erpereertliguiddfesmdnd is nescergndentsd fause as a
[ [ n r bl j.shed by nedi cal
Conéee\%llnﬁﬁéaltfoggop g gdlgnt%&d%rgea?gga\ dﬂ% supplenent” is a
prdNHQINTEORMHﬁASo suppl ement the diet by i ngestion
in_tablet, capsule or . liq formand is

r e prigRERray! afrsﬁer%@él%ﬂoalal @aﬁvbﬁp%ﬁhaﬂ mP?éé]éP Handgeds and
crlte?falo?tl’lé Wfl?oﬁn{?ﬁ?ﬁlct%l U gbs%ta) WF@\'MQM% ch?ha t

I nf ant ormJ r's'to nutritrona mul"at 1 ons
replageair stipjdemeaindmatsreastmilkr iAleoigh afchtfendlal aatvdibbleaih at

teasf{ise di8 st R Sretime Lot eebr SIS et frnid SO sucn

“RTIU NN i Péon@éMiohuPiol spRALEofithe ﬁltrleﬁt%ﬁéerftﬂaﬁ&@s Sl &1 +B¥d” basis
forms (powder, liquid concentrate and liquid

and thezefgrerthe RA&ds ofterdivscyibed it hemgdmdwtmddh@tlthet @hsqd'eaks of

recoggtg'u{é rd'llﬁ%:aecg%@iﬂ’neg&%ﬁ?a% 9ac er s gesczc:l soté) C?ssepggli%ﬁiﬁ éame
comiposigors tuabithat drat skilked 1ﬁtt1’[lﬁi’1’t daﬁroﬁ&uldté?@le RElEVAnt E@mPdsition for

di | utg accord| ng to manufacturer's directions to
congearatgt on PPYydsHeias ne con‘posn tion and that one skilled

i N ddign@rd &afreﬁa+ (?fglﬁuﬁ]aere'f&%&)vﬁﬂnt 7 Hﬁ?asf‘ugénﬁéﬂ fopr

concentrated or and
infaits ket aref bnmﬁllhterrafae asﬁmt(feednf@ rifhef protein, fatiant eatieklydiare
25 i nf ant

comfﬂxéenﬁsr %tpg%ﬁt reF%etcagﬁab cgp B cﬁi}krtgﬁrg?lba tsb Sab a]:nldrﬁttofﬁ%dc;tqgé
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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conmponents provi de, respectively, fromabout 8 to 10,
46 to 50 and 41 to 44% of the <calories; and the

W@ 2000/0205%lensi ty ranges narrowl y from about 66BCT/0S2003/023876

about 700 kcal/L (or 19-21 Cal/fl.oz.), usually about
nutr@nsenro:hea Gorgradasia Kief dalasie. densithh @ seéandatytactonis tod

ories. a f at telnadc ohydr at.e
conRiRihERLEORAG {eRy Ebise Mg ARG SRR ove abou
700 KRAML B€ b PEREID Ohcdn@htivn fcae tab&nrlrstg/g wo‘ﬁlMé-Aﬁi—EMefeBOS S
Products _Division, Abbott Laboratories), ENFAMLTM
“nutgigrianrisBed s dNutertrenricherhiosnulas figpicalpaiso contain higher levels

of o IEN. GRR LM 0d S CRBITKATEE FosBhod (4L oBbAbau 450
mg/Lyr Brsnaplédiatlude Similad NEOSURETHahd Sirhilac SisiiahGared™ or

"term fornmula. The primary defining characteristic
forgylay differentiates 7 V\D 2004/ 020653 PCT/ US2003/ 023876

Ut ’@lhldea{hr Cl:{bgi«?fél I t rdcﬁlcfst}‘é‘r fhich gcr(ﬁeiﬂq‘éésﬁbﬁht

secon ary fa ncentrat| on protein
the prsemplnyentéorf canrhel cbtamﬁedar@mhmrfadumdm ge;aexaﬁy)ven\abumal

techfaped G 5 e B e e S, R e e e e
b1enHe'a trf]dgsthter , BBt tﬁéae&li Siahdmdiagd, sy aakd it é‘ﬂ)pﬂﬁaﬂ@ﬁgﬁ%ﬁgeé Efid
ngy

| evel s of cal ci um ('e. g. above about
Sterlélﬁ@ﬂ@famﬁﬁé hbr us (e.g. above about 450 ng/L).

Exigﬁkﬁﬁ #ﬁb¥@§' m I ac NEOSURETM and Sim | ac Speci al
The Iiquid and powder nutritional
pr oderbshyldesteminatl oy & preghrgEst filst hédting @fatertibian elevated
resent i nvention can_ be det erqrineied ar e manuf ac({eur ed

tembfgratg% peiatiopn Minerakiaae then gddede MMingtads gy gighudegbut are
not [iRASEtcs 56&1%?&1&5’:6@681@% 101%[6' Bﬂa¥51urh t?:ft?a%e , PotdibRShiYRe,

preparé ended toget at treated
magatsind ahttirzledtricgloivay phkvsphaie (qafcnap phnbomttb e@oxaspank]agﬂd and

tracd Bt Ao ey CRR o EesB ook gyt oF tacigee! tom

syrd@%@hdlsﬂ GuiddDindi R ndliodbaYia i Edssolrdlif MREk ALY ﬂ%ré!ﬁyt fBrmmg a
itation. Mnerals are then added. Mnerals ma

carho Edra@éol%@ﬂ &y wourgenf digierythiber, such asg@ly pelyshechati¢e, may

0) t i .o
s, ST RSSO FonPRIBREIL i o
elevartd ctemperstafdomnﬂﬁﬁs blptebswith thel cdhdrdturdes) préferable foi mer al

prem x, A cayboghydrate source, such as one or nore of
longeém%"“tcfﬁ’le ?@Wup sol i ds, sucrose and/or

M&?éﬁhﬁz féx%P%Jeﬁ%chﬁgmh &Jaqle% the bhEbABYend. The

ormng a rate so ution. source o
ba51d |odtb@n5d tipibalty, ccmtmhs maswnkpnﬁlnpswf st rcoctmut,rmyn obdlirs <h1gh

ol Sy s b e S dH ED BT aE TP ek o
diadefy] @6 adidWstels $1BorR, BByceHIKS! b®SmoRs, & &y edpid¥s, fagdl siio
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 shury. Care must be used with

these LCPs since they easily degrade and become rancid. The completed oil slurry is
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| onger than about twelve hours. An oil slurry is
prepared by conbi ni ng and heating the basic oil bl end.

wab@4/02Bsbasi ¢ oil bl end typically contains_soPET/US2003/023876

conmbi nation of soy, coconut, palmolein, high oleic

heldSiitiéd ¥fio® tntSU s HIMRIEd Yith fRGth e Cpﬁéfefhbly for a period
triglycerides. Enmulsifiers, such as diacetyl tartaric

ofng&qngexetgg@plgolmtvvﬁlﬁﬁ@ou@ gl yceri des, soy nono,

I .

o) PP B GueP Ud Y b6 b ﬁ?ﬁ*‘ﬁ?%é*%‘e‘gt a o
elevﬁt@d engerayir ek ag)atﬁnd TKe pryeit eowde ssdhématided duthielwatar
..as _part of .a_pr Beta 30 carotene ch..can .
withy agifation, nl yrical tﬁw R?PT\‘?Bl SORTCE &3dntRghet vl Wa?dsraﬂﬁ eroleins(f:e-

{
whefealBH), Suiadt & By iioh el RIS PIORIAGIE S £ wfling acids and
mix{ueesgherBib{A lamendxal, armhndom st ftamind vitwigen sinibe ysed Gathés

e u e th nce.t
invefHon D SR EE0 arre iR s Tenent g eleN ety ) s
temBerited R 1102 BRAGe P hrith WRPARSR SRR/ Breférably fo4lBériod no longer
itation until it is blended with the other sl urries,
arm%eﬁtetmmqarﬁ ohs an pléarngiyepfomerpishyaey b anxethi@ protatine
te n I d by first
fo R R TRlh bRy ot e’ el evat od temperat ur e

W {Tthe pedttiatih Ohter B cRibohRirite Adbgrabslingict Berblatide dodether
the water 5 with agitation. Typically this proteln
withsagifpen msdﬁhﬁtr%ﬁslita@r 1%391&11 Sy dgmantaingst ¢ eaickyaied. g.
temigé}%e A Wric d0fQE. o Of el HrAaL otk SIPOGHIIN £1d80 9] kNS
. soy ree a ng aci ds an m xt ur e ereo
blergled eoaly ,frcmm melmemdngcatﬂpaelﬂosﬁgmnvmom iat Iahgeatlwuo aldémon to

u. ' nve The. co sI urr
the ?’Z gﬁf@‘iﬁ E@roda aiﬂre%t ye’i‘?ggg gfeflg ﬁ%&ﬁ B unt i Iy
combiniASthe g@&gfﬁd ca\‘i’b&l’i‘ycfre!i’[@/nﬁﬁé?ﬁran§|oﬂr§1ﬁrﬁ§s preferably for

a perio fonger 10 than about two hours. As an

al tAdften aufﬁsceent sgitpéloprt@tlmrwghh@wb@lmﬁ adbepristitugnts, the pH of the

S [
corieé G e Rleg TR e deed DS L PR ikl bR e
to d%e@athh?ﬁlﬁ@%l@l@@ﬁ{ﬂ&ﬁﬁure\I\reﬁthrea‘@hﬁmtdnﬁﬂmﬁaﬁlcﬁﬂmdr esul t ant
bl ended slurry is nalg%alned at an el evate

homoggpyzation, then lﬁa‘FQOé?dtQ rplrigerateddeyperafireg PTS%GF%WqﬁfWHEh@s)
I
abo%{lge%'rﬂggg hlé’él:llg é/osn'tlp;iet@@ da?ﬁ og:ﬂlatzeg?a%ﬁ cdl t@sﬁﬂg %ﬁ{u‘dﬁf gcolﬁl{\'fglni‘s
conthwetaid Basedon the aml}elcdl rbstﬂﬂs eﬁﬂhﬁ quhlétylcGRtroli tests, @ad apgropriate
added directly to. t ebIe resulti from conbinin
amqubotiyaeres addedstodbe, %}F% lf‘f’g]r‘)ﬁlfo ﬁli:‘gl U1 slurri es. J

A LR itSHnf JohitRAL cidihmb vfer %&ubﬁé%ﬂaﬂﬁﬁﬁ AR iferalk |
constituents, the pH of the onpleted blend is

(mcatsﬂpngsstoémm @elcnaée)desnrmgbdraad géded'ﬂhéh%PT@ﬁQFé@ﬂ gy blend svith
iy SeaF et R vl AR LAty 4 ek Shtp added ot

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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honogeni zation, then is cooled to refrigerated
tenperature. Preferably, after the above steps have

whe@a/oewspl et ed, appropriate anal ytical testinpCT/w82003/023876

quality control is conducted. Based on the anal ytical
r esphWHBER PRO®GOBEI ty control tests, and appropriate
amoAl BirbOhy d«i‘@t%)%mbx%l Adae ek ﬁ@pdr&wamambsmﬁda ARive 8driliRid
for dllutlon A vitam n solution, containing water
produstt otahwefagtuream ns and trace minerals (including sodium
sel ena I [ r d
3 S PSS e BB o R BRERECT
mamﬁ'ﬁttt@ie Réithghe Bslledhg éﬁé‘eptlsn@ re pEm&Iilf&msi(rﬁd)Iﬁp dipdpteddés)
processed bl ended sl urry with @gg ation, The. pH
lec@ﬂnmé stabHizersd Fyanasenara ymeal g dreagt %é; o madh by
’)E t
ool R Ghne B RERGL At TGS ot
asc@dbgﬂsﬂialmltaxemaal treexddedituchedpimpmtdin thetoxidativriqoality of the product

sterilization usi conventi ona
durjgagy ﬁ%hsrcwngf SPrak AP &RHOGe Sr o ThEECHS i .a‘}%fdmxmg
the 3R Rl heA9 fd 4 Glryd N0 pliasti c cont i ners.
004/ 020653 PCT/ US2003/ %23876 POADER PRODUCTS A
C arhq»hycinam water sk is prapared af vap degstibedialayeasliquid product
deis ri bed above for liquid product manufacture. An
magpeidi®yr ry is prepared as was descri bed above for

| i quhdapsodgafte/Rintraluas, yroteitid Wateh slufr9lah@vilthrry are
exceptions: 1) Emulsifiers (pono, diglycerides,

blendegitegethey imm sinjlan manngrassieseibed Aeydiavihprodyssiaufaetue e
t
ARG A8 GMRP oA EEhpIctl Hiohd, BERS bt Q1dclifo H'thended
slutrg edhhgitaich. dddirablycthehyiPspad stowhtracterdrintoehapdddcttas the
hel ' ' h d
ek Ry S s Spr e o B RAHAS o
ble hﬁﬁ’% are added after mxing 10 the slurries, rather

to the oil slurry. A protein in water sI urry is
pr epfieritacratiomailiebighi tboperatyos/keat matmequ edhupsifaeption and

manuf act ur.e. bo te/ m ner slurr

horp AR SR PO SsFEPBRT MY B FUaPl Pl Bkt BURR B0 of
theiblend t& Fadilltae nigre BEIci@s splas ar Jlnb@ dTHeOblehd theh @as&é@’dlmigh a

manuf acture. 15 After pH adjustnent of the conpl eted
preb¢aterdnd poreh pressuERIFNR Akl SPI@Y dredisEgFonvEoRRSEYt h

A [ I nt o

crsfifh bRy, 58 spaf diyqlpl oy BE feLOMC RS 0
packagsaristoandtalr (&t;ﬁasﬁiu stngorifoil/ldntinkte pogees naddéroncifumritrogen,

bl endi ng) .
or other 1nert érivironment.

Variations on any of these manufacturing processes are known to 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.

10
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After deaeration, ultra-high tenperature heat
treatnment, enulsification and 20 honbgeni zation, the
w@r@3ms®esl bl end nmay be evaporated to increaseP€Es2003/023876
solids level of the blend to facilitate nore
Theat ttandaeds ars deajorddybyregproddse obpuhiid ihtrdnempes sed atetacoepydd
reheater and a high pressure punp and is spray
Woriﬁivﬁa usi ng conventional spray drying technology. The

TheRhfrd ¥ edoRABIET S e Ihﬁ,hml iR RS B 24l SiaRs PrbRado eia
packaged int'o metal or plastic cans or foil/lam na

andrimehteemA fdenulagc(LUYR-Ni twhigle are re@gnized in therFederat Food

enV| nent n ny,of these manufacturing
i@%sé’éetlﬁﬁ%c\{%fo@rs @ogé?{]\%ﬁaﬁ % readi |y apparent to
t h OBRzysilek bhibld for hheinahé me‘tHodld‘ésdﬂibEd heteNicerhdt Mtk atelit
invention be |limted to any particul ar process of
limivechier pensiis Beptidlages pancreadin Pryjeinasel PapsipAtypringnd
ed herein is incorporated by reference. 30
chy@%@ AND | NTESTI NAL ENZYMES The enzynes used for
the in vitro digestion described herein were produced
in accordance with United States Pharmacopeia
standards. The acdpWitrp KjoteinDigestiohes js therefore
Con’?lllesl'hWO élé%ﬁgkz ?}octeg’s ik QbrricdiPR &Pﬂoﬁﬁge Bl £ SHowever,
Phar macopel a Py 1s a non-governnent or ganl zat 1 on
sevetfahtonditmms thes exikeinping ¢an Heeaprofuded ie siteh | Insitra glges‘ubﬂlty

assst %e_—lai? 35 h art sta ar dﬁPLo ens re the Jf &BOf
PEFEFASE © e‘h‘é’ ‘r?né a‘Fé‘éﬁ PS@P%%I (o
cond s OBO6RAmBfel &ié%%% &&%&%@ of ihB AR sV AfdRNIshoaldEbe

devel oped by a process of public involvenent and are
incemporsrddato the il ditp d&esmp@p@md gingidarbye thel ip pydtep digestiop

I |
Y SRR BR R A Ry RSB RE el
Thé 1 Vike diﬁeﬂﬁihqﬂrod'_e@@descrﬁecfbal@w néifides@hs pHtand ke up2T gastric

U S C . 321 et seq.). .Enzynes, swt{}abl e for use.in the
andrigterinpl gravaies € o ifants. nkhediee ofjnvitee digrgton A BeS
&) r
thettfﬁgi/e ﬂsgslﬂ?égﬁgr ﬁ)%@ t ng?s:s?/%vglugﬁlﬂﬁ a@é’e%ﬁ{\;% t{?{ricgtog Eo%t i ﬁfaﬂ?so Pirbrein
digBstwes of mrurlffdwl pmducts overi¢ peepared by phediolswinigprdéefduiec ul t
to reproduce exactly. However, several conditions
that exist in vivo can be reproduced in vitro. In

Prephrle80 nfll, 68 bdrRplk bF Mutri@id sl YPoRidObY SbthiRinpo vi1GHe df Hadgto

conditions that are as cl 0se as possible to in vivo
feed onitiond psoduch reconatitptien of pravdsHondidntionAf tggidyfoneepdration.

Quantﬁ%?ve &y San {e?ttl%rgu’E O o% Etg 11?10'11[111? ggﬁgﬁeﬁgﬂaék%ﬁ dﬁlnﬁ tb n

I On pProcess.
100in@esith waker. (The suspension should be prepared so that the 100 mL

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.
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shoul d be of a duration corresponding to the tine
proteins reside in the digestive tract. The in vitro
wale@eseiceh process descri bed bel ow m mics the pEI/asm03/023876
make up of gastric and intestinal enzynes of young
Raiseflenpihto 7Thevithi he MoNaH&Ggi t r o di gestion al so minics
t ] required for food t t hrough t he
Adg ol 7 e eretred e n L HEE Tasrrd frospss Amlase
(U Si PREknh&3peiad | 2604t TiinbastX Papkwatl RloskVIRE qwmmgg)eﬁ mng/mL
thefollovvlng procedure: Prepare 80 nL of a sanple of

in i NeHE Sﬁfﬁd@@rougblywsmnduth@e@ml une of ready to
Incgﬁiqg%}{g%gla gﬁ@%orgfx%g&%m Jeconstitution of powder or

Ion o ncentration. Quantitatively

ImineRe sifearialtine bdilipengbbuth fird Minbfe. Tooll rosmttEmperhtus K
and dilute to 25 100 nL wiith water. (The suspension

Quansaihbeansres she waulsae digsst iplee tagg 25 gplwmetts Hask usige
wafePf ABPHBRRAAYL. TGt heuib P irhe FRICIR VOIS d 1240 §8

alrquot pipetted 1nto Screw cap
weightil cont ai ns approxi mately 0. 1625 grarrB of protel n.

Th | f d¢
o B A ort A 85T Rab ST PR AL S o o
cal&ﬁﬁm{geth@fé%ﬁﬁihg tétaﬁegldpéoﬁﬁﬂé ﬁ‘orﬂigns"ﬂf RS athP® Aidsih 8k di |_Fes’ced

sanple into a screwcap vi al Adjust the p
saniies. 10 i allquot to 4 5wth 1 Mhydrochl oric acid.

Add_32 of SP. U. Phar
Tt N PEUE BoR e/ B i 17k K B BTGy oy prgfle
and ﬁﬁbﬂw%ﬁc@%ﬂ&m Hdﬁ@ex&@ ASAMinol 07! ghaﬁl% anfl t™ipBphat 37C

for thirty mnutes. 11 WO 2004/ 020
conpentrations ars/io pe dvtgrmingsl Siem the sype digestian akiguet, oo Sengration

d 3.0 nL of freshly prepared suspensi on of
Ste%?gg%ﬁg?gati c Protease Anylase (U. S. Pharnacopei a,

12601 Tvvi nbr ook Par kAmino ReitkPrdfile, MD 20852) at 25

St dth
enz gﬁ%f to éeSPH% t§ rlqiém\ﬁcéd prg{' 1%8 57&)0 ﬁg? ﬂﬁeyﬁ%?ﬁ%ﬁgggt eg °
traf STRRIIHS, ﬂl%gte\'iht%l a tafed® B0 daigite, WRd Bk WRAE (£Qdél. 2.0 mL of 6

m nut es. to room terrper at ure. Q,Iantl tativel Yy
M Hedmsfeeaddedhand s apulegwali ilecsd undermitaogeardanket sedled and

neaff 207G B e B0l e P Y Bl RSB b W BBy o

restispendedah QL oﬂI@a-Rﬂﬁl@@ﬂt Thi @Blsperdiich WhoeBdred (b MISGEean
the nutritiona nmpl es for use in calculating the

Acyodisg|(9- ﬂﬁgmt%@la}anaw 448Vabl e portions of the anino
aC' ﬁxgoﬂ B tésﬂﬁ r%%ﬁfb?éj%ﬁl@{gg dgﬁ‘?ﬁlgeﬂ?ﬁﬁto% R &1%8'5?3&% of

I gestl on wer e erm ne am no
tramﬂfcﬂ*fadlbg pipette into a tared 50 mL centrifuge tube. 10 mL of 24%

trichloroacetic 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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and trytophan concentrations. However, if amno acid

profile and tryptophan 15 concentrations are to be
waledogomiened from the sanme di gestion aliquot, nPCT/US2003/023876

separation steps are required. Amno Acid Profile

Pr i ifsolubletaad totalpmino atotmbfilasrredo e detepnimbd fiem theGarhe

. of the digest was transferred. by .pipette into . a tared

diggerigh At sePaiaop Als B rceRsiaiBal S sobrepingd- 26 00
M Helotelfr e BAABHZ8MEh ThBR canRidlet MamoRICREER AdRPBfdrolysis,
nltrogen bl anket, seal ed and heated at 110C for 22

andrtbe peid hydrelyanigds testod dytanamtamaigshamine @cidoandlygeic@dodeh 6300

resyspended in, 2 of Na-S huffer,. . T resuspensi.on
A HERAN e d1eeBgR o R e A GO} TR ARAPbr wses
ion@RLHHRBe Eihbhé&%?%phy% b&ardt®theaadiidgalf @ins atidb) d pdkn 0

acid profile, 10 nL of the di %est_ was, 25 transferred
colpmn gepeatigatiqn wish ainhydey tegensialeapinpiacidylerivathyes wigclyre

f 9 ' . t Ld were added, the tube
the@éi%%éé/a ald hERHRER BE R cbforifhet ght of the tube

contents was recorded. The tube and contents were

centrifuged at 3000 tinmes _gravity for thirty mnutes,

the liquid was t h&KYRtophan DEtarRiRdtiaR what nan” No. 41

p a p . f i . .
o shpordfidestabd 44 ey pae AUIBTIEKERE B, s

and hH. Bavtplie Dt miew g drypephaintGontdnein kgt dgrotlas ondl
Mgm'{]o acid, 2.0 nL of 6 MHO were added and the
€4¥ful e was pl aced under nitrogen bl anket, sealed and

Nubgheg, PAOMDat 71992 REvimue 35(6):0E12d9, 986 rp¥v@tedtetsin by
evaporated to dryness, then resuspended in 2nlL of

refegene®. buf f er. The resuspension was filtered through a

SoohnoaRERR e fial fholE bRl Y it rdiged Gl flapsterred
to £50-n0, Witetfit dlakk.e5.0aike of prohgsedeleion( N2 dnd/mbnintokGs Mane
TREGHEF 1.5 He5R S TR oto B o 35 B SIS Je> bufer. The
solﬂ%?fgw §ds tHen ifl&ibhte8 ANSC #67 Sik HBMD qr%b@%g%ﬁﬁw

ysis, and the acid hydrolyzate is ted by an
detemminedhityeldPB@ipnocedoied anal yzer (Mbdel 6300 5 Anino

Aci al yzer, Becknman |pstrunments C.rs la. Alto,
oy Forhih oernsene of SR o CRE b BHE < o
prep@ied f@tselubleeanhing ia¥idietdrmaiiinn was triihSsferdditbPpiptite ! 450 mL
derivatization with ninhydrin to generate amno acid
beaker. | 30anl 06 8. 0RRYIR 18 BH to [ Snwigkeraddeds dl it gvas adivpied & By
. ri I : h r. [ 0
e ST R AL 0, RO BT el PR
profeifs. 1.@milcifgpronase 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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35

and J.H Baxter in Determ nation of Tryptophan Content
in Infant Fornul as and Medical Nutritionals, J AOCAC

WO 40402823 Nov- Dec; 75(6):1112-9, incorporated Per/esmwody23876

15 reference. For tryptophan determ nation of total

Pr ¥ihilk PhasdB N200oM L dhliestoryWastet, 880 siIehdedshitrll® a 50- i
volunetric flask. 1.0 nL of pronase solution (1.7

ny/Mewiate: 8.50BLAMInYRI S, pH 7.5) was added and the

vol L1 Ut to 50 nmL with pH 7.5 buffer. The 50nL
sollté [ S%It]'\i/{g'sﬂf én incubated at 50C for six hours.

Tr ypdteriibaiUVias 280am, 204 dmt er mi ned by HPLC procedure.
For. trypt ?é)han determi nati on of soluble protein, 6.0
nL IBecitte 10kt rate as prepared for sol uble amino acid

detgiRatkodmnnas transferred by pipette to a 50 nL
beaker. 30 nL of 0.05 MTRIS, pHto 7.5, were added.

Th&lpdnRregradi: 0$§ Bdrdno 07, hinuis; 0+g5%Bd ot &34 imimuites, 25-

100 35 SF35 St dpade s Hotnas-8F miin dfo Dt Bl 327
mintfgnL in 0.05 MTRIS, pH 7.5) was added and the

volume diluted to 50 mL with pH 7.5 buffer. The 50nL
s ol Siandard sadutionpiehbbotileabiozatericsRPIEDA ryplopkancatiabonts28 me/L

B GR ES WD SAE SRR Y B PR B e
in B0t AQwader6 X 250 nm 120A, 5 um Waters #AQ

12S052546WI. Mobi | e Phase A1 900 nL 0. 02 M KH2PO4, 100
mL acetonitrile; pH 3.1 with H3PO. 13 WO 2004/ 020653

PCT/ US2003/ 0238 {140k dfq,rggafg\#g?@ nmL | aboratory

water, 800 nL acetonitrile. .5 L/ m nut e.
Terfodkttht ameno @010profd entemratioharslt trgBéphamcodofitration fob

the Behesrit b5k 8080 brotiie DeSBh SR BV NGBS REY i nut oo 5.
10Q04dBhé kRMo3fiBSroMddnBsntrakiBRYA FyREPRAR ckcemtRtidor

100-0% B from 37-38 m nutes.
the Reagent Blank Soluble Protein. Designate this value as “RS”.

Add the amino acid profile concentrations and tryptophan concentration
obtained for the Sample Digestion Total Protein. Designate this value as “IT”.
Add the amino acid profile concentrations and tryptophan concentration
obtained for the Sample Digestion Soluble Protein. Designate this value as “IS”.
Calculate Protein Digestibility 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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10 Standard sol utions: Abbott Laboratories PPD
L- Trypt ophan at about 28 ng/L (H gh Standard), about

wdadoam2desy M ddl e St andard), and about 7 ngy/L (ROWUS2003/023876

Standard) in |aboratory water. Cal cul ation of Protein
estibilit

add L
hereiRgoRHERAPIBHE] B BHEoreh PRt rRe fngividpally t
each Beprgsea valbt fallngd wtthin tﬁ’e cinge unldde sthgrwitse intdidatedizdrein sands

eachs ﬁarate %ﬂe snﬁc d"j}ﬁtodch*pg ciﬂc tt&gfi‘scﬁ ”M&Elu?di%dﬁélf&

ntrat
recit@bhargine Alﬂrm@tbpdﬁ deperdbegirheren cap be pea"fqmleésn apcsuitaplePrdere

unle@BiRwaAE idhidhaf tléran%? Bﬁfémsaueanf c@tﬂﬁhdidtéﬂ’ﬁﬁa&hﬁékt The
€

concentration obt ai_ne for t es
se of gpy pngogl t@mplemgtm %fyﬂﬂ?%la%“a tPer aﬁﬁtt Q8 Kit&%ﬁt?@l

is 1nt@ﬁdldden@§]ydo petidriilleminche invehiianadadues hot/pise |ahmmttat10n on

e SR B I BRGRLEob eFP a eBeoteno
shoulthbeceonsiteedrs andicatingi agg siondsidiiney elameﬁbﬂts espential 1§ the RBCRE

Digestibility = --------- x 100 IT - RT Al
Ofthgélﬁﬁerﬁie%%:es i ncl udi ng publications, patent

applications and patents, cited 30 herein are hereby
| NGARQAbAL PeicRMall RVEKBHENE @b}eb@ h8 8¢ BecdXdxpitissigtSddntified

L B R T

providetallf mrztriy, oththe bxptessﬂy identifidbadvantagesremdubiectst t he terns
"a" and "an" and "the" and sim |l ar referents in the
co xt of descr i, bi .t.he invent
coRated G ERE Y MRy s A4 RRG Tpgtabl che'®
best %Rﬁ% khohes td Bie GRERforO R Ratrtig ﬁ%'uﬂﬁé hilenfiol Ofeouzkd)r al ,
unl ess otherw se indicated herein or clearly
variations p&ilipss aeifelpd embpdimentsRud] hegome apprreRt4n &@ée ef ordinary

s LS LB 0 92050 ETSEOR RRALS ol

artishi@ft6 lefiplty sutlllivariadioal hy agppoprése land dpdnadrrors antered foalkhe ng

V\Athlnthera unl ess ot herw se_i ndj cat ed herein,
invegfien ldempracts t?jlena%sneﬁtft%@%ﬂaee T8I0t he
[
R e B et

mattemeamd ia uthet danlnts appested bretmhepsmatdddrivppicablellapat ed

herei n or ear trad| ted te h
MorgistyB SorB LR eSS stpre A ghenis BB SBI Fhtions
therdd? ifencompAkEed B the iRVatiod @lcBebtBERvise 1|n&1ch‘téﬂ ﬁhetéﬂdoﬂer ely

to better illumnate the invention and does not pose a
othefwise @lg@tjl}@cppn@rqdlcted 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
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the scope of the invention unless otherw se clai ned.
No |'anguage in the speci fication should be construed

t he practlce 10 of the i nvention. Wile some

nat-e 51#0% 1 %QE g%ﬁ‘égasp &ﬁw%kee&%ésté@l eVlE] 8§%iﬁé ?§e3a|§¥m

con l_d TIIY
ent e un ers

blm&wwﬂmﬁﬂ ghegprogess dﬁw@ﬁ@ h@fﬁlnrnﬂmﬁ@tamdpprgﬁiet@démmonbﬁn

con@éh‘lratl&fs Wwdie dexPhnfRa lfyr thel el cﬁge@,ﬁo@%(@!ht: %Q%leﬂi@tlon of the
ect Preferred nbodlrre t hi |nve % are
bwh to
0]

e 3BLER e R Erein. e PR Retlepsts

cont;iaﬁsdnmf@m(tterrﬁdlg@tlbﬂﬂy isyshognanTablbe. i nve nt i on.
course, variations of those preferred enbodi nents
wi |l becone apparent to those of ordinary skill in

Tablhb Aminaupoid Brefilsi af dExampld bDiggslied §anpbasr iGoncanratidhé in

mhyxﬁriﬁmaacﬁ;&?qr)ogﬁlﬁé &%wﬁﬁ&tﬁ@ns to enpl oy such

variations as appropriate the inventors intend
for the invention to be practiced otherw se than as

Amagpeci f | delly descrilpadaBerein. parladcor di ngl yNestlaiGOOD

Acidnvent | on i ncludes |all nodifi ca{ i ons and equiSiBAE?ﬁfl\s
of t he subj ect nmatjter recited n the cl ar rrq appended

vt o, + A~ |l oanr . Nhvr ooy

AS hereto pm rtte Ny, appritab aw: Vor i aty
conbi nLatl on of the a]b(y)7ve-descr| ped el enent s rlr‘(r)%al I
possible variations thereof is|enconpassed lby the

THE nvent | 8 unl ess ot|eBwi se i ndi £&8%d herei n [GFl1
ot herwj se cl early dontradi cted by context. 25 EXAMPLES

SERThe To[4@mmM Nng exanpleg further |hkkasirate tnNeeo
inventjon but, of dourse, shoulfd not be construed as
X" ary .....r;.. t5—seepe: sxearplh-e—1--30 T%me

GL powder ea&fb\rl a whey p|90te| n hydrplyzates (V\PH) Al a
WH Alternates 1, |2 and 3, were obtained friomArla

PROFoods | héfr edi ents drifd Nr. Vi um DK®7 6920 Vi dglfafk
Denmar k. 80 nL of rleconstituted| powdered WPHs,

GLYont ai ni 5y about  1.1{6d5> grans of (py otei n_and &g mC of
reconstituted Nestlle GOOD STARTTM also 15 WO
2004/-020653PCT/ US2003/ 023876 Am atning ﬂ'“m'f 1. 625

AL%_]rams ot “pr ot ei n, \nLeSr2 di gest ed I?’PVItI‘O al cng ide a
reagent bl ank accor|lding to the process descrli bed

CY$erein| 1.%ri no acid [px@fil e and | t§bt ophan 0.99
concentrations werg determ ned for the total| digestion

VAIRNd Uz 5ot ubt e porjtyggn of  the gigestiom ay ggscri bed
hereinl The amno dcid profilesfare shown in Table 1.

_A 5 ¢co risonof protein digestibility is ghown in

MEL () e bi_“.6§4l' 1.87 77T 1.66 1.69

ILE 5.38 6.45 6.11 6.26

LEU 8.84 10.2 9.88 9.40

TYR 2.40 2.59 2.63 231

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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Table 1. Amino Acid Profile of Exanple 1 Digested

Sanpl e

s. Concentrat

waoe4@e@ss of total
Nestle GOOD Acid STARTTM ASX 9.70 11.7 10.1 10.3

ion is in
pr ot ei n.

grans of am no acid per
Amino Arla 1 Arl arCr/Bsi083/823876

AmEOR 6. BAMA173 6. 87 [7/Add2 SER 4. harh21 4. 64 NGl GROD
Aciaa.z 10.6 17.0 16.7 PRO 5.73 6|88 5.97 5. 83 STARTH 34
/64 1133 1.32 ALA 4.46 5.22 4/69 4.74 CY§ 166 2.03
1 81 0l99 VAL 4 97 5 99 5 54 5 MEF—1-64-1 87 1 66
ARG g9 |2F5.38 6. 45 %11 6. 26 E?Ps 84 10. 2 0°%8 9. 40
TYR 2.40 2.59 2.63 2.31 PHE 2.64 2.91 3.02 2.76 H S
TRPL. 70 1] 946 1. 82 1. 76| 127YS 8. 78 101309. 06 8. 69 1B VO
2004/ 0R0653 PCT/ US2003/ 023876 Amino Arla 1 Arla 2
ToA @ 3T hEstte GO0 gt START T3 #RG 2. 07 2[ &% 2. 26
506 TRP 1.36 1.27 [1.50 1.22 TOTAL 89.9 105, 9 95.9
93 .2 ote: TRP wasl determned by HPLC Theske val ues

Notef FRPasedetintinddtly HPDCeThesecahee ate BHsedas t@dl ptated

onf %ﬁ%%#nﬁ‘ﬁ%% 788 it b At A TR,

GO@D S’fARET%PDWg@smSthNeW Whey Protein Product Sol uble

Pr ot ei

n After

Di gestion (as grans

Tab¥d inEor%%mqgo%to%iﬂgt)ein Digestibility.

am no aci

Wi Pand

d per 100

Whey Protein Product

Soluble Protein After Digestion (as grams
amino acid per 100 grams of protein*)

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



Nestl e GOOD STARTTM 93.2 Arla WPH Alternate 1 89.9
Arla WPH Alternate 2 105.9 Arla WPH Alternate 3 95.9

W®2004i02853 as grans of total
protein per 100 grans of total

sa

profile end sypWPhhnlcaqpesitidsions wyrerdejerung

solplt g B

SR i T

dghla

hi's

le protein

am no aci ds i n soP@bUS2003/023876

thedote} dighsiionand the

1on

RS g

profile @A el BRS 3. eCalbtilatiéhsiof proteiaigstibiing adestiibedrHerein

f or nul as.

10 Exanp

le 2 Three sa

les of SIMLACTMw th

werg gopductsd- dhepmparisen ofRjgtei digestiility ig shaurom BbiATM
powders were each reconstituted with water and 80 nL
15 reconstitution contained about 1.625 grans
Tabid 4. pAfiied AcidrefifearfiBxampialiDigestedeSampikisg €3mechtiations dre @s
mg@@m&@s@pemnt bl ank according to the process

of each

descri bed herein. The in vitro digestion process

ArHRSAGRDEU At T eTR AL ES L e O gESTT Ve SYSEAFdula
young infants in tHhe paraneters of pH___enzynes
present, anTotal Poteh diSphstié BroteiAni ribotaldPrdteinl 7| BGluble Protein
2004/ 020653 -PCTH/US2003/, 023876 —prof-H-e—and-tryptophan

AS%oncent raf #3fhs were daBérmi ned for| tH& total d i on
and the §$oluble portijon of the diljgestion as descri bed

THRer ei n. Aniekanpl e of |dB4am no acidiogsrofile i $9%hown
in Table B. Calculatigns of proteijn digestibility as

pROESCribed hgrerm wer e [gogducted. A arisom of

protein d{gestibility ﬁzgshown in IaE e 4. 5 Tg%lle 4.
Amino Acid Profile of Fynmrjl e 2 D gest ed Qanrpl hg

GL¥oncent rat f#¥ths are as | 3/Yy/ L of San‘[ﬁ@%uspensi hA+28
Am no Aci d Reagent Bl ank Infant Fornmula Total Protein

PRGSOl ubl e Protzein Total |Rrotei n Sol ubjzs2Protein | A% 430
375 1914 1703 THR 161 134 1065 939 SER 204 173 1082

TR AL +§ﬁ+2 3913693 %38 PRO152: 563015621234

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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GY 242 209 558 462 ALA 167 141 825 739 CYS 45 29

181 136 VAL 170 137 1218 1003 MET 34 27 407 372 |ILE
waiaw403853107 954 LEU 182 143 1861 1580 TYR REGDUSAE3/023876

850 757 _PHE 112 90 825 650 HI S 88 75 496 420 1YS

AmpRAdds 1613 153ReagaatBiank 205 733 676  1&fewd Formula

AT LIQOHONNN

2004/ 020653+-PCHUSZ2003/ 0238 75 Am o Acigl—Reagent -
Bl ank | nf ant CEbRIRAE TOPMPIHF Pt g%cft%lﬁrg{é%} of Splble Protein

TRPTotal Profggn Sol uble|Bpotein TRR R 69 306 24du4q
Total 3259 2786 20,296 17,809 17,809 - 2,786 Protein

ngCStle O T A e 4NN _10%213/
: Tota?o, 296 - 3?22%99 5 Tabl ¢ 2450 Conpar i §o%p’%9;6uPr ot ei nl"i,809

Digestibilities of LACTM and stle GOOD STARTTM
Powders. Infant Fornula In Vitro Protein Digestibility
Nest| e GOOD STARTTIM.$8wd&7889. 0% +1- 1. 2% (n=3)

#1 01595 SIM LACTM wi th Low | fon P 87. 8% +1-
P mfﬁ?‘“g'éég(eﬁl:%%% 261007 FE 10160 2004 Dok a2
PCT/ US2003/ 023876 20/19T- 3 55€LAI VED | 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
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1. Anmethod for determning the digestibility of

proteins, the nmethod conprising the steps of 5
waele@eseionyy a sanple of a nutritional product apdI/as2003/023876

reatlzjent blank with at | east one enzyne; termnating

WHARIS CEARMER It ocess; 10 deternining the total

concentration of each of a plurality of am no acids

for, the e :blank: I Ni ;3
L téﬁgggwg Sl BBty SPLRAAL kb aBBa b iine
© SfePSfBt er mi ni ng the sol ubl e concentration of each of

the plurality of amno acids_ for_ the sanple and the

bl &hgestipe s2PIRIoh g PELions) RpHYCt e RPNk o at least
one epgpmpBphan for the sanple and the 20 bl ank; and

cal cul ating the percentage of soluble amno acids in

t heerdiigatitgetie depion ppdcessiut ri tional product. 25 2. The

nmet hod of claim 1 further conprising the steps of.

S e RRteRhilify 8R&6taPontfiratiot ©F tath Farmblignet ahtigo Miantor

thega%ﬁ}egnc{{h@%qarﬂ@rti on and a second portion; 30
determning the total concentration of each of the

ol . . . ; » . o
©artsPetitng e 30 BuROER, cDBlongaify LriRl e b ObleR
the total. trypt an concentration for the fitst. .

et e fRRoRBIE BESTREoh RES e e b S ftipg geids

for é%ﬁ?leﬁdéléep@f”élﬁi ng each of the second portion of the

sanpl e and the second portion of the blank into a

| i oebedmirding theapatible eonrérirabinn o6 trypleplamion thegamplesindihe
blankpandnt rati on of each of the plurality of am no acids

in 40 the liquid phase; and determ ning a sol uble

cong Rl dtiak ithdpetentdge PIf oplnBle antinéd Aeids inghie digebted samplb oB.
nutrltiéhal et of claim 2 wherein the separating step is

sel ected fromthe group consisting of acidification,

2. gfg@i&h&%& BPcllgﬁl’?ﬁ‘tfﬁrit}fe 03hbRting fiid didRlron, and a

ombi nation of centrifugation and filtration.

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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4.. The nethod of claiml wherein the step of
cal culating the percentage of 50 soluble am no acids

weommpeees: 20 WO 2004/ 020653 PCT/ US2003/ 02387BCT/EBZI03I03876

the total concentrations of the plurality of am no

aciaddingribie tora] sergsntiptions S daRIpitopisanpige aeid archirpptgphan
coneentrations for thelsamplstaad thablaskit he difference in total

concentration of the plurality of amno 5 acids and

t r yeteopinding Hetdifferandelia tetahgineemredion foé thel pwmdelityaxfcinigo
acids A8d &9btophan baneanthe sirhple anfl thdislagit;ur al ity of amino

acids and tryptophan concentration between the sanple

an qtdﬁﬁh% 1R a0kble OnhARt-RTH &Hithplubait bf 5B1nBNERs hAd

tryp%o?g. LEndeRREEN Bl barh @aﬁ W, of amno acids
trypt ophan concentrati etvveen the sanpl e and
theg nk1 ﬂ}?d% g‘;bfereneln E)el £
) g 1 ?(‘ﬁén P (¥] COHS%‘I € plura 1ty of amino
acidg rqgéWPPé*h%ﬁ‘glcﬁgm&l@{‘% sfiEn e a’q %%Ms

mul tiplying the quotient by 100 5. The nethod of

cl alividingihe défarenchin spleble counsatratinnsdyche disferenpain total
con¢emtnatipas to REr@ineFpotienthaed of claim 1 wherein the

di gesting step uses one or nore enzynes intended to

m rheltiphéngetheiquotemeby 100. a human gastroi ntesti nal

tract. 7. The nethod of claim6 wherein the enzynes

are sel ected fromthe group 25 consi sting of pepsin,

5, pfﬂeqﬁétﬁéd oPARGE ?%Jh'efén?ﬂf%trﬁﬂtﬁk?o%ﬁ n%&aﬁ&ﬁ%m fd}hﬁﬁe?ase

aze % papal n, trypS| n a:; tryasu n IJ;]Z
6. 2md %lglm % th%{e?l Hlet %efs§ B%gte B5s |0%g%t h]t%geé ?fmes
mtegi oS B PG F?ﬁl&@fl e et pH Lo

about 4.5; 35 addi Ir‘% pepsin; incubating the s
7. i nckhedusthgd ohelaisHo phersin the epzymes arp S@@ﬁﬁ%&owéh% E’é’é’ﬂ n

congjst@ngeq)ﬁmgm papdidases, pancreatin protemase pancreatic protease amylase,
papain, trypsin and chymotrypsin.

8. The method of claim 1 wherein the step of digesting the sample comprises the
steps of?

obtaining the sample of nutritional product;

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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i ncubating the sanmple. 45 9. The nethod of claim8

wherein the pepsin is prepared by United States
w@banomwsepei a st andards for enzyme activity. 1BCT/URE03/023876

met hod of claim8 wherein the pancreatin proteinase is
11. pr digmestherof dgmUhwhergings siep O%FPJP%% dieligeshinp SPRppTises
imnfessing theysampledn apoiling veateniatl004/ 020653

PCT/ US2003/ 023876 11. The method of claim 1 wherein
12. t helisteghod of daim haherin the at Bagesnt ienzynooisprgasteis or
intestiAEESYRG progarediypUritedStated Phhintagopeit standadhfor azyrihe
activigf.hod of claim1 wherein the at |east one enzynme is a

gastric or 5 intestinal enzyme prepared by United

St at es Pharmacopei a standards for enzynme activity. 22
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