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total protein content of human milk (11 g/L) compared to cow's milk (33 g/L) and a
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Attention in this area has focused on the notable qualitative differences
between bovine milk and human milk, in their amounts of individual whey proteins,
specifically alpha-lactalbumin and beta-lactoglobulin. Alpha-lactalbumin, a protein
found in the milk of all mammals, is a major protein in human milk. Beta-lactoglobulin
30 is absent from human milk. The protein content of bovine whey contains about 50%
to 55% of beta-lactoglobulin and about 18% of alpha-lactalbumin. The ratio of beta-
lactoglobulin to alpha-lactalbumin in bovine whey ranges between 2.5:1 and 4:1.
Furthermore, it is known that the elimination or removal of beta-lactoglobulin in
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25 content of an infant formula.

DeWit, de Wit, J. N., "Nutritional and Functional Characteristics of Whey
Proteins in Food Products”, Journal of Dairy Science 81: 597-608 (1998), describe
research .activities focused on the fine-tuning of both milk protein and amino acid

30 composition and specifically on enriching bovine milk with alpha-lactalbumin, beta-
casein and lactoferrin to achieve the optimal nutritional composition, particularly with
respect to the amino acid composition thereof. A nutritional composition is proposed
which comprises beta-lactogiobulin-depleted whey proteins, beta-casein and
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30 reduce the alpha-s-casein and to reduce the beta-lactoglobulin level to 4% or less as
a percentage of the protein, in order to make a ‘humanized’ bovine milk material for
infant feeding.
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about 12.5 to about 95%; a fat content of about 15% or less; and an ash content of

30 about 4.5% or less, all percentages on a w/w basis. Preferably, the total protein
content of the modified whey is between about 35% to about 80% and more
preferably about 73% to about 77%.
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hydroxide, potassium bicarbonate, magnesium chloride, ferrous sulfate, potassium
citrate, zinc sulfate, calcium hydroxide, copper sulfate, magnesium sulfate, potassium
iodide, sodium selenite, etc. The mixture is then homogenized and cooled. Heat-
30 labile vitamins and micronutrients may then be added to the mixture. The mixture is
then standardized with deionized water to a final total solids concentration of about
120 to about 135 and preferably about 123 grams per litre, which is equivalent to
about 670 kcal per litre. The formula may be sterilized using a conventional ultra-
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30 protein in bovine milk (Table 1).

Most current infant formulas made with unmodified bovine milk as the only
protein source contain about 15-16 g/L of protein, are casein-predominant and
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Derfiperalized Erbs'zin%%riw s% S5t 'Stéh'darb foataatrsiaiadd Garartwhey
pr mul as ese i|nf QI"J lIorrnuII'nJI chq%‘?J] fant quﬁ:mula

t hgse |"nFant fo

1. 2 Q47 838f al pha-1 actal buni n, approXi BAL-El

nucFomEppteinan ¢qual! vol und*¥ human %¥i'fk (Tdble 1) .15

Tab Whe:jf.pl’(ﬂ'eﬁt ern, og.d Human -mol kBovi ae-8R | kStiandar d9-0
TeTH A VV“elY

M | [k (N 38y TAfant
Form ﬁgﬁggggwp\fﬂn* Fotrutas "lk 1;?i6 ) :z
' pr TR PYT e Ao VHhEY 4t '

protei n6. 06. 3-7.02.9-3.29.0

al pha-1 actal bum n2. 31. 10.51. 2

bet a- | act ogl obul i nnone3. 11.4-1.64.2 10 EXAMPLE 1 A
10wheBXAMMItER i n concentrate enriched with respect to

al pha-lactal bumin but containing a significant |evel

of beta- %E?QP&QH'doﬂcé’?ﬁl‘étdgéﬁrﬁtﬁhéﬂdmfhoﬁesm tb I&Idhh&actalbumln but
present infant formul entrate ha

f ol GoptaNiRg @pgwﬂgmt @vglrﬂj%ﬁgar{gﬁ:taglob iB %ﬁb%r?‘{j f8hu%q,]|8 the present
WheNraRf Ghighulad)’ PROT EdrieBAtrate had the following proximate and mineral

15  composition and whey protein proportions.

1—1'

Table 2

Analyte unit

Fat % 141
Moisture % 4.2

Protein % 73.7
Ash % 3.44
a-lactalbumin %" 316
B-lactoglobulin %* 16.1
o/ 1.96
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Table 2 Analyteunit Fat%i4.1 Moisture%.2 Protei n%/3.7
Ash%3. 44 a-1l actal bum n% 31.6 O-I| act ogl obul i n% 16. 1
a/131.96 7 Table 2 (continued) Anal yteunit

Phosphor usmg%872 Magnesi umy%. 90 Cal ci unmmg%440. 5

Sodi utmmg %38 Pot assi ung%d. 7 Chl ori deng%352 grans per
100 grans of protein. The proportions of

al pha-1actal bumi n and beta-|actogl obulin in the whey

5 protein fraction was ndaber&entuedr

2- Mer capt oet hanol rEgUeLTon Using,f $PC (g€
per neati on chronat oqra%ﬁv) met hbd- wi tlh_6M Guani di ne
HCL as the nobil e plmasghorand t he mped Vens7z The

chr omat ogr aphy col u _ cked wi-t-3PRroge] TSK G3000
SWXL. 10 Two col ujesnssigie ar r aried in5%%r|es with a
guard col umm of SW Xt~ The Toti I pr epar ed
by di ssolving 573. 18 lc&luanl di ne I—'@wi n %OOOIT‘ of HPLC

grade water. Buffers@mﬁck 100 rrhgs Was1sadded and t he
sol uti on was heat edtand _stirred j conpl ete

di ssol ution. The pH Redessiemlj usted 8% pH 775 with 50%
sodi um

Chiloride mg% 352

* grams per 100 grams of protein.

The proportions of alpha-lactalbumin and beta-lactoglobulin in the whey
protein fraction was measured after 2-Mercaptoethanol reduction using a GPC (gel
permeation chromatography) method with 6M Guanidine HCL as the mobile phase
and the solvent.

The chromatography column was packed with Progel TSK G3000 SW XL.
Two columns were arranged in series with a guard column of SW XL. The mobile
phase was prepared by dissolving 573.18g Guanidine HCI in 600mL of HPLC grade
water. Buffer stock, 100 mL, was added and the solution was heated and stirred to
achieve complete dissolution. The pH was adjusted to pH 7.5 with 50% sodium
hydroxide. After filtering, the solution was diluted to 1 liter. The buffer stock was
prepared by dissolving 56.6g Na2HP04, 3.5g NaH2PO4 and 2.9g ethylene diamine
tetraacetic acid in 1000 mL of HPLC grade water and adjusting to pH 7.5 with
hydrochloric acid.

The chromatography conditions included the following: Flow Rate, 0.5
mL/min; Run Time, 60 min; Injection Volume, 50 microliters; Temperature, Ambient;
and Detector, UV 280 nm.

Samples were prepared by weighing an amount equivalent to 10 mg of

protein into a 10 mL volumetric flask. The mabile phase was added to volume and
the flask was mixed well. The solution was sonicated for 20 minutes. About one
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hydroxi de. After filtering, the solution was dil uted

to 1l liter. The buffer stock was 15 prepared by

di ssol ving 56. 6g Na2HP04, 3.5g NaH2PO4 and 2. 9g

ethyl ene diam ne tetraacetic acid in 1000 nL of HPLC
grade water and adjusting to pH 7.5 with hydrochloric
acid. The chromat ography conditions included the

following: Flow Rate, 0.5 20 nUmn; Run Tine, 6Q nin:

| nriliteronf Y sektiosds riranstemed ctps an THiRRIANaYigh (0 microliters of 2-
A”’Rdeﬁ&ggetr%'ﬁét DRS 8646 andMhe2BBIUBERA iSAHPEdEsn WL GHex mixer for 10
prepar by wei ghi ng an anount equi ICent to 10 ng of

pr seeinds. hbe samnale was s inigeted into f eﬁvﬁl PP Mrobi | e

phase was added to volunme and 25 the flask was m xed

wel | . The solution was sonicated for 20 mhutes. t
Sone 8 miStardpfdsewert ReRared Ay WEIPNNG ?E%‘ﬁg?grm%ddt Q&Z F alpha-
i njL%&tfglgggmv iaghit?]elQ-LE}:tﬁgl_ﬁﬂ)dlit'\?ﬁ@aﬁteI?; ahée rdtsspivingt themowith HPLC
are added an e sol utiop i ed. on a
P s v s 10 i BiraPs (e EREERT BB Yl B o
HPlfpettingt €01 mb ¢ht euittlagtatsdane irto (& @Pamie doluynetvisi Bgsknand diluting to
about 2 f bovine al pha- I
oo i BByt 05 NG Y 388, coprton stanaar
100 talutibh Was traasferreditosan injectioni\dal MO misreliters of %—%@r@gt@_ethanol were
Cal i pbrati S r | ' ' 1 tandard
. 25 o e R s B, B BUCREx ffvor B! dlltitsl e stander
di | saniptgwasthen oijesied ik the HRCrayBteMme phase. About one
mlliliter of each calibration standard 10 sol ution

was transferred to an injection vial, 10 mcroliters

of ExAfpcept oet hanol were added and the sol ution was
mXed wth a vortex mxer for 10 seconds. The standard

1Banmpl e was then injected into the HPLC sgtem Eif‘AI\/PLE ¢ of
2 15 20 Theewhpie profin censentrateceinieranmrle drwas Mg vy gy gmount o

m X%%i%%oﬁﬁirﬁﬁ@ékﬂéq@f amBlirit B Piotdin erovitieh ngtiocof whey ptoteins to
anount_of protein

t rovide a ratiq ' of . o
ik Bocic e PR v i o BRI ot
be ;htgep,g@m,ﬁme.\m(ey protein in this protein m xture.

This protein mxture was used to prepare an inproved
20nfant formula with a

This protein mixture was used to prepare an improved infant formula with a
protein content lower than that in standard whey-based infant formula and closer to
that found in human milk. The protein content, whey protein content, alpha-
lactalbumin level and beta-lactoglobulin level of said infant formula are shown in

25  Table 3. The amount of alpha-lactalbumin in said infant formula was greater than the
amount of beta-lactoglobulin. The amount of alpha-lactalbumin in said infant formula
was essentially equal to the amount of alpha-lactalbumin in human milk.



protein content |ower than that in standard whey-based
infant formula and closer to that found in human

m |l k. The protein content, whey protein content,

al pha- lactal bumn l'evel and beta-Iactoglobulin |evel

of said infant fornula are shown in 25 Table 3. The
anount of al pha-lactalbumn in said infant fornula was
greater than the anount of beta-I|actoglobulin. The
amount of al pha-Iactal bunin T#!8did infant formla
m)&uﬁo’t‘iﬁ%&i/%r‘bhy AONEh [T MikBasedOlU8tartard Current | Standard Infant

NrrdiR 1 VHi@H Fothia| whey Bddle@ IRt DtFeimula of the
unan” M | k-based St andard Culr enfForpivdasdar dl | nfreantion

(N?ﬂel. ey KNt ayt Hor nysawhey| based 1bnf ant  For nulld

ormil aslnventilon Tot al ' brotein 311531514

WheWhsyeraeine. op. 8.8, 2o. 88 232 R Y
al I‘bph-?‘érdtéh:nﬁn N&30.pL. 2852- 2|5 1.2 29-25
a-l act ogl obu

ctog ulinnonell 4-1 64 21 3.2 1 -Lour—buatehes
of | betadgctegobuiay NoRRui (d itfah® f pr nul ad4 ncor pbr at1i'c‘}:§2'1
t hiss—protein XTUre re manufactured 1n 4000-liter

Pt : h !
g;?ﬂ Ib;ItF;ilr Ihgtgﬁgf @‘Lgl?‘%é’g\gﬂggq:mﬂ% ?oié‘plfggthgglrp%?aqiné His protein

I angQiird GerelpbMiiAGed in £0ditdr qabintliedinghe Gdllewing manner.
sunflower oil or safflower oil, 34.6 L of coconut

Sil, 28.1 L of soybean oil, 1.36 kg of soy Iecithin,
1. 37 kg mffatlitérid Ferdeasmobatghywes i prepared . 9 crgbiningaA3.54 kg of

oil containin 8% its f ' i i
el Eae AR ot o R g el o o
gn aidoRmOBil,aimi g oB8éybeanidils 36 kg ofastydlecitn, 1.37 g%(g of distilled
ocosahexaenoi id . I . i e
Th empg?é‘? ﬂﬁ, g @ﬁp g},]gﬁ?ﬁ\%g%';}, 3%\%((?%&%24;#”@3!&@ as Mkdchidonic acid
1pal FIRASGO adrtela QotumtbiariM)iand 0.74 kg of an oil containing 38% of its fatty
acids as docosahexaenoic acid (DHASCO, Martek, Columbia, MD).

s s

The fat-soluble vitamins vitamin A (vitamin A palmitate and natural mixed
carotenoids), vitamin D (cholecalciferol), vitamin E (dl-alpha-tocopherol acetate) and
15  vitamin K (phytonadione) were then dispersed in the fat blend.

To produce a batch of the improved formula, an amount of heated liquid skim
milk or powdered skim milk sufficient to provide 28 kg of protein was added to warm
deionized water in a compounding tank to which had been added 723 g of sodium

20 citrate and 404g potassium bicarbonate dissolved in hot water. The fat blend was
metered into the compounding tank. The major dry ingredients, lactose and the whey
protein concentrate were added through a powder funnel eductor. The amount of
added whey protein concentrate varied according to -its protein content and was
sufficient to provide 28 kg of protein. Taurine, 221 g was dissolved in hot water and

25 added to the compounding tank. The following minerals were dissolved or dispersed
separately in hot water and added to the compounding tank with intensive agitation:
calcium carbonate, 679 g; calcium hydroxide, 262 g; potassium hydroxide, 143 g;
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carotenoids), vitamn D (cholecalciferol), vitamn E

(dl - al pha-tocopherol acetate) and 15 vitam n K

(phyt onadi one) were then dispersed in the fat bl end.

To produce a batch of the inproved fornula, an anount

of heated liquid skim mlk or powdered skimmlk
sufficient to provide 28 kg of protein was added to

warm deioni zed water in a conmpounding tank to whic
hamdgaanuraouum:dezsog gofcalcisn ghionde. 392 ait eotaﬁrdumm&"de 552 g;

g%r?} mé?é Cl%rl % E@fagsugt’n? &/84. 6'grbf Rofo, Wht%ie mTé'&osEaQSO gofa

nto e CO ound |ng t ank
”HJ46r6°/dsqlutlmg:’f aitic sitfate; I6Tcg efse2 2 BifeoAHOm €9PPeh Fkb'faé? §-08gofa

@C%&,p ts&@qgﬁ\ Wé?\g@ﬂé’&dsdfgféom1 25 §oVE @39 ¥bdiai selenite triturate in

anount of added whey protein concentrate
5vam0tﬁ§5'a@chﬁad‘i”~’ﬁ'§t°(o its protein content and was

sufficient to provide 28 kg of protein. Taurine, 221 g

was di ssolved in hot water dded to the

con‘pound’ iha gnivtergvasThgatedia Bt ﬁg"z %eﬁ’efgcﬁ\sg Sﬁ%q'ﬁs and then cooled to
?‘63& ?&bj The rﬂk@?@hﬁ?%en&%g@h@éd/ml & inktayé homogeriker, at 2500

o the conpounding tank with Intens |¥‘
agl nsigt indhe first slage @nd BIPHsIGINEhe §eepng: stadg. ding omogenized mixture

1Ohy%5’§<th9r?coqi?q12\o% 1P %ﬁg WBIAYY HESPExEfangéA3 g; - 10

magnesi um ¢ cal cium chl oride, 292 g;
pot assi um chl ori de 552 g; ferrous sulfate, 151 g;

pot assi E%IedSﬁ thel nfictGre Ofvas? ahalfddr idr UaRLSM Iahd total solids. An
| act ose; 5 a 44.6% sol ution

367apg)rQﬁnage Q'“S%tﬁl‘iﬂqn&?dd‘f’at"c"oﬂﬁ%ﬁd%%ﬁ g%lr%quwgg d% a&h%\fe 80% of

a  2p¥tich Hhd 0 HkcHIRROAXES.EA Samhflaivas taled fdr2aralygis of total solids
0.3% sodium selenite tritura ot assi um

1% carbhehatl be aygiityPhwalet re\ﬂggeq?fgép Al g{hﬁuogéwaszcelcuhat?d A portion of
f or 1RO JiRAEP Mterands fbe te aiitedh¢ muciBtideBCandT weterrssitble evitamins

%Sbetafg%gpgu? gﬁ&ﬁ%ﬁq ﬂ]esrlnl bﬁo@w@%sﬁg?%gggglhé% ﬁls?oﬁved in warm
sec@afér sdnagaddetheo rmarougemlq'wnen 5t mpeophbSphats, HBEng; adenosine
cooled to 0 l

n‘%l’@ raphﬁp@aﬂ% 5?% . %@eg)na &@@{J%a?é?&wsalﬁgz4 g: inosine
2® Ot 8! nsopbplttsphdte, digodiuoprsabit 63@ngu mndoguangsmm 5'c gnonophosphate,

gs required to achi eve 80% of total
E{s%am gdﬁ batch was mi xed. A sanple was taken
for anal ysis of total solids 15 and pH The quantity

o paer HHiaivasl disholved
porti on OP%@L th;PfonEth%'d WitkHddifle WASmmapreriaivasl disdoived in

lution water was used_to, dil
nuc Maomi wiser %fiﬁ’dhﬁaﬁ@\‘tl%‘o‘h’%&)?‘éd%’l tothe faix. BE‘PIE\B #%@FTE& g, and

gdd ':ﬁ;{o%bétet 458 g,Wiere dEB@lvé@in'MrMé\d ridelbé &S the esix. Wacerbic acid, 812
I SSO in warm water ed to.the
cyt igdiwee dﬁ“h‘ﬁﬁdbﬂ@é’ﬂﬁ’ﬁ &r argisﬁgéj g: ofeﬂféﬁggﬁnﬂbcarbonate were added

slowly to neutralize the ascorbic acid. The neutral ascorbate solution was then added
to the mix. The mix was agitated for 30 minutes. The mix was standardized to total
solids of about 123 g per litre.
30
Twenty hours after the initial homogenization, the mix was homogenized
again and sterilized through a Stork UHT (ultra high temperature) aseptic
processing system and aseptically filled into 250-mL fiexible containers.
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5' nonophosphate, 18.6 g; uridine 5 nonophosphate,

di sodiumsalt, 32.4 g; inosine 20 5 nonophosphat e,

di sodiumsalt, 13.0 g; and guanosi ne 5 nonophosphat e,
di sodiumsalt, 11.2 g. An appropriately fornul ated

wat er -sol uble vitam n prem x was dissolved in warm
water and this solution was added to the m x. Choline
chloride, 251 g, and 25 nyo-inositol, 104 g, were

di ssolved in water and added to the m x. Ascorbic
aCihNTROL FERMMARA di ssol ved in warm water and 462 g of
poraSSfUﬂTGTtarﬁﬁhate were added slowy to neutralize
the ascorbic acid. The neutral ascorbate solution was

then ad@%ﬂ% olt ‘Baﬁdﬂ@s MoK re-EB?-tcme&d \Nﬁéimdgﬁrtf&ttedorﬁmras?:@nade with
m nut es

d
Sab@!gmmpg@zgd ryg\ey| q\l\t;fap[?t@ 35213 #M%@nnh%/%?%%{sgr ?q? hi/o anJ an ash

I Nichhtdht JFAEEIARAH 7.8%) Wére h\bﬁufﬁtturewals 40@1)1i1§|equanmias imthaifollowing
and sterilized thr

t efRANGE: u{\@)amgggtqu%@%terga]gwgssokm ghﬂ-):;gtf g'ﬁ»{‘glﬁ Oor&nde 30 kg of protein
as Qr@s'a@aéd 16 Warh] @sioriizeidovat&rGn aricombeuridingstaniotot vetiichehias!. been added

o G e S cBBR AR 851 13800

10( t Yapricreddl yatleleﬁ% waotreetared8 586 |the t egapouhding 1@4k. afioe :major dry
ash cont

40d@ﬁ"ﬁ"?fé Eﬁ%ﬁ?lq%% %Q%&%éa@zep%ﬁe%é bl ‘?rqoud?\ a powder

res’int manner
antfumiel ebuttoniTie dmount df sikdied dpmi0esaliPed whenvatds aevording 1o s

pr 0 rbt%% c%gltdﬁgaﬁ’d wB£ gmb@nt tﬁ’%ﬁwﬁ:@dﬁjkgt& df@tgﬂ‘ f4irRe 'v«é@‘éhssolved

een add
sodn (ot GidteraBed addeqaé@ éb% icampewnding &anki d. §%|f9'lé>af"19nmm9fa's were

1ghat &&o{vz Cor (ﬂrﬁ oﬁ Ddsardtbiy am Hot Wat&n Eh& Q@Q:bfn@& dhdedtided to the

e conmpoundi ng t ank m
i ngmumgndleg ko buetoRnie eRBIER RARSRLIT DEFD sw#é %C*"wde

add&g Ja,mn@ %rbnae p%\ﬂ% ctflél‘f&i@ekafémtcﬂfate Tﬂéﬁo@ﬁ@Ul‘Hﬂe opotassium
add em neral i zed whey vari ed accor [

n

pr oledine, Zinnrulfate. ernpeldiate, Mangansse sHie ?Jl‘agg 58@”@(?6'1?5“
protein. Taurine was dissolved in hot water and added
to the conmpoundi tank. The . foll ow n r

205 dis So‘[%aorgr,o‘ gqggﬂlgr%dhegggg?tgpep?}n#nggﬁ aﬁgtssgwérﬁeraed with
c onhiidhsided shdsl datkrisoluble eitarninmpervindn the saenekmarinehas the formula of
i ntensi ve itation t ' ' j .
o Bpsaert BB BercBRICARAT B EBEFRTA e G i Ramogenize
cal ggainand stedlized tfireugho asStsr LHR eljtrqja)gra@mmmture) aseptic processing

system and filled into 250-mL flexible containers.

25
The major ingredients of the two formulas of this example are as follows:
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i odi de,

sul

zinc sul fate,

fate, and sodi um sel enite.

copper sulfate,

manganese
20 The control fornul a

was heat treated, honopgeni zed and suppl emented with
nucl eoti des and a water-soluble vitamn premx in the
same manner as the fornula of

des

honogeni zed
(ultra hi gh t enper at ur e) aseﬁ@h‘ec" processi ng

cri bed above. The control

again and sterili

the present invention

formula m x was

zed through a Stork UHT
system

an
gt:Y

f+t+ed—mto—250-C T 1 exi D]
cﬁ""i’?ﬂ@?’é‘diaents of the two

as- f ol

 EorTy o e brasBit

Invéntl-gn

s exanpl e

ar
Pre
whe
oi |
soy
saf
mlk
non
non
cha
Cyt
Ds
uri

acet
Ader
D sq
i N0$
guar
guar
in t
For 1
chl g

| T okl 4O n
—O+—1—OWS= ragr© & CUIIL I

Sdggtrodiatyzed whéyon E! ect rogll al

Sveg@atiatils (50, bevaenn, co@od ARk

DEARIeic SRHSNALGr sadderi gh hi g
fl ower) ol ei ¢ sunfl ower__or

f—whrey
aYRQBWQ (R SoYhpanscocanland high
Noldid ifows ardafiowsr or

saf f | ower )

—FormotaFormofa_ of

[
% QEW-Lactalbumin enriched whey fractmn

fraction Veget abt e

Skim m 1l kSkim

LagioseLact ose Enulsifie
ogﬁ ycerl des)Enul sifiers (s

 Skich miy | ecithin,
)y | ecithin,

o%l cerides) Long chain poly,.
yunsatur ated oils Ta

%t urated oil sLong
JI'I ne

auri ne

cie=5"=monopiosphat eCyT 1 {

HEPifets (o HirgRin. 5‘°“‘19B??6??ﬁ spl

15?‘@]‘_’5{5‘36 (Ss&y chngm moRog?EeFf‘ldes)

| . Al
H-re—b5 -'-'u“nupuuopllal.c t—=Al

bang dainpdiphsatuatsdSisher ol ace
Addad

plld LU(,UprTer (0] .
v -o0e éhain polyunsaturated oils

posine- 5 -ponrephosphat

UTTooTt UQ'JIIUL el'\UCI

balaudi|a | NOSi ne- 5' - nbnophospl
i ne-5' - monophosphat e Di-sod

rosthe=-5—=nonophosphate
dews® sodi um

um

1@5HidRE s ondpRadpakos phat eDi sd
10Si ne-5' - npnophosphate 5

T

dhiytigie-5'-monophosphate

'Bﬁo' rii dTH dpae as fg
aFor mu

a of the Present

'he m neral i ngrg_d_i_eprts
| Dise i uridindds - tofopkespHateol
| nvention Cal ¢cium

d|-ﬂ§|b?ooopHero| ace‘a(eat €

di-Alpha-tocopherol acetate

Adenosine-5'-monophosphate

Adenosine-5"-monophosphate

Disodium inosine-5'-monophosphate

Disodium inosine-5'-monophosphate

Disodium guanosine-5'-monophosphate

Disodium guanosine-5'-monophosphate
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Pot assi um bi car bonat eCal ci um car bonat e Sodi um

chl ori dePot assi um Hydr oxi de Pot assi um

hydr oxi deMagnesi um chl ori de Ferrous sul fateCal ci um
chl ori de Potassium citratePotassiumchloride Zinc
sul fateCal ci um hydroxi de Cal ci um citrateFerrous

sul fate Copper sul fateZinc sul fate Potassi um

chl ori dePot assi um i odi de Manganese sul f at eCopper
sul f at e TRomines! insradirtiteianbm yenierauiagvergas fallgwsim
sel eniteSodi um selenite 5 The vitam n ingredients in
the two fornmulas were as follows; Table 6 Contro
For mul aFor nul a of the Present®$R/ention Vitamn C

(as¢orifccacid) Vitani n C (abpgihl 6 taswreNeniortiinn E
(dl-grg‘gﬁﬁg%%pherol acetat e oaine chfgride Rscorbyl

) Chol
pal itTaterngsitol Niacin (nigoflnamde)Vitamn E
(di-ﬁ?ﬁﬂﬁdwﬂ?opherol acetata%m%gﬁﬁg%henic aci dNi aci n

(ni qotTmamde)y Vitam m A pajmilat eAscorbyl palmtate
Thi qifPEEURY B¢ or i dePant of fAAYRCARRTAE Vi t ani n

B- 6 \fHam—ApatrrtateRrbottavrmRrbofavimn

bet 4-Sediymdhieride Thi ani ne hydr o¢ RPWBELAEYINIE c aci dVi t ani n

B- 6 Mtan n K (phyt-onadi-eretNat-ural—m—xet—carotenotds
Bi ot|irefaglumdydaside Vit ami n D ( Magleswmdhbrideer ol ) Vit ami n K
(phylt.onadi one)

Ferrous sulfate Calcium chloride
Potassium citrate Potassium chloride
Zinc sulfate Calcium hydroxide
Calcium citrate Ferrous sulfate
Copper sulfate Zinc sulfate
Potassium chloride Potassium iodide
Manganese sulfate Copper sulfate
Potassium iodide Manganese sulfate
Sodium selenite Sodium selenite
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Vitamn B-12Biotin Vitamn D (chol ecalciferol) Vitamn
B-12 The nutrient conpositions of the present infant
fornmula and the Control Forrmula are set forth in
Table 7. Table 7 Nutrient (units/L)Formula of the
Present InventionControl Fornmula Energy (kcal)672672
Protein (g)1415 Carbohydrate (g) 7372 Fat (g)3636
Vitamin A (1U) 22002200 Bet a-carotene (1 U) 400400

Vi t ami nThe (itdd)idt DYrEfents indime twodohulhslware avifeliomwsh K

(g) 6767 Vitam n Bi (Ng)10001000 Vitam n B2 (g) 15001500
Vitam n B6 (Ng) 600600 Vitam n B1l2 (g)22 N acin

(g) 50005000 Folic Acid (g)8oderlent ot henic Acid

(PAOBEB M Rocl o1 (1) ac % pan s ey HOAR-E0L)
(M) Agd EQusbRRsBor us (M) F4RSABC @scorbic acid)
Vitamin E (dI-Alpha tocopherol acetate) Choline chloride
Ascorbyl palmitate Inositol
Niacin (nicotinamide) Vitamin E (di-Alpha tocopherol acetate)
Pantothenic acid Niacin (nicotinamide)
Vitamin A palmitate Ascorbyl palmitate
Thiamine hydrochloride Pantothenic acid
Vitamin B-6 Vitamin A palmitate
Riboflavin Riboflavin
beta-carotene Thiamine hydrochloride
Folic acid Vitamin B-6
Vitamin K (phytonadione) Natural mixed carotenoids
Biotin Folic acid
Vitamin D (cholecalciferol) Vitamin K (phytonadione)
Vitamin B-12 Biotin
Vitamin D (cholecalciferol)
Vitamin B-12
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-16 Table 7 (continued) Nutrient (units/L)Formnula of
the Present InventionControl Formula Magnesi um

(rmg) 4564 Iron (ng) 88 Zinc (ng)66 Manganese (g) 5050
Copper (M) 560333 1 odine (g)100100 Sodi um (ng) 160160
Pot assi um (ng) 650700 Chl oride (ng)433433 Sel eni um

(g) 1414 Nucl eotides CWP (ng)16.516.5 UW (ng)5.05.0
AWP (ng)4.04.0 GW (ng)2.02.0 I WP (ng)2.02.0 The

cal ci unThenduisieots pbropasitione\af| thei present ipfabks Esmulaopnd,the Control
arg r%u?asggesH;@H irctagprd formulas to the levels found
in' AUNBN Hi Tk, ﬁurmn mlk contains an 5 average of
254 nmg/ L of cal ciumand 139 ngi L of phosphorus.
EXAMPLE 3 Four individual batsles of the infant

f or pa—acecordi-rg—torthe—present—I—+nventiomr—were

pr ogiNaet (uistoh  bat ch | RerswiapfdheFresent inganticani no el Formula

conpusTtTom by Standard high performanceg i qui d

chr oR¥BECdbhy net hogs. The as_@r age |evels of 3% no.

e A Mo o o o s o e & "

presenbonf@itdld) @ has an amno aagi d profille closer7zto

t hat—of—human—mtk—thanr—stanrdard—whey—formtas—(TFabte

8). | Fagg)prot ei n sourg¢e of the 36 36
Vitamin A (IU) 2200 2200
Beta-carotene (IU) 400 400
Vitamin D (IU) 425 425
Vitamin E (1U) 11 11
Vitamin K (ug) 67 67
Vitamin By (ug) 1000 1000
Vitamin Bz (ug) 1500 1500
Vitamin Bs (ug) 600 600
Vitamin B4z (ug) 2 2
Niacin (ug) 5000 5000
Folic Acid (ug) 80 80
Pantothenic Acid (ug) 3000 3000
Biotin (ug) 20 20
Vitamin C (mg) 90 90
Choline (mg) 100 100
Inositol {mg) 45 45
Taurine (mg) 47 47
Calcium (mg) 420 460
Phosphorus (mg) 240 333
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10

present fornmula is higher in tryptophan, |lysine and
cystine and is lower in threonine than standard

whey- based formulas. 5 The European Union (EU) has
provided a specific human milk am no conposition to
whi ch formul as nust be conpared [Directive

91/ 321/ EEC]. EU requires am no acid conposition nust
be 100% of EU human milk values on a volune basis in
ng/ 100 kcal. The factor used to convert ng/ 100 kcal to
ng/ L was 10 676 kc?I/L.-E@bb@mammﬁﬁsential am no acid

conpasition on-a g/l -basisfter—-Aproveqd—foradtea;
hunBRutrEhd (Witggr Eur ope&aermWabfoe Péeserdjavegtiongnd cEantrel figrmula
whel bas_ed forfuta—t5—26—25Europear Ojiom_rnfant
St anMaunet:'Wey) Ami no aci dAnnex ¥ Hunan Fdrnul a of®*based
I nf pnt— ™M1 Rthe Present Fornula, I nventi on
Ar g| FAnHBH66490560 Cybt i ne162250230 Hi stildi ne304380380
I so LG 487750870 Leuci nel05§13401410 6
Lys| 882811401130 Mef hi oni nel96290360
Phehpbabred n§419610620 50 50
Copper (ug) 560 333
lodine (ug) 100 100
Sodium (mg) 160 160
Potassium (mg) 650 700
Chloride (mg) 433 433
Selenium (ug) 14 14
Nucleotides
CMP (mg) 16.5 16.5
UMP (mg) 5.0 5.0
AMP (mg) 4.0 4.0
GMP (mg) 20 2.0
IMP (mg) 20 20

The calcium and phosphorus levels in the present formula are closer than
standard formulas to the levels found in human milk. Human milk contains an

5 average of 254 mg/L of calcium and 138 mg/L of phosphorus.

EXAMPLE 3

Four individual batches of the infant formula according to the present

invention were produced. Each batch was analyzed for amino acid composition by

standard high performance liquid chromatography methods. The average levels of
amino acids essential for the human infant in the protein in the improved formula are
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Thr eoni ne541710810 Trypt ophan203290230

Tyr osi ne399590540 Val i ne541840870 The fornula of the
present invention contains a higher |evel of

tryptophan, an 30 essential aromatic am no acid, than
does human m |k or current whey-based infant fornula.
Infants fed current infant fornula often have plasma

amno acid |levels that exceed the |levels found in

br shewn frefiatinBafihe prisent forsulashasmn aminefacid: ppfilgpessr to that of
Pl %ﬁ%ntrﬁiﬁm&ﬂhf’\gmfa‘?& ShdyOforrh@adyt anid &Y. THE FRéteinoEdeee of the
are significantly lower than -18 those of breaﬁt-fed )

i nfresgaest forayta i Righerng dyptophay, ,‘Ys‘"?rif‘ﬁtcdﬁ‘fﬁna"d is Tower in threonine
Forygdd disifatdPRhd)ibaidaririmblasFor mul a | ncreasing Pl asma

Trypt ophan Concentrations to Levels Not Different from
SThose Found in Breast-Fed Infants," Journal of Ped.

Gastro and M’rbﬂeanl‘ﬂnﬂﬁﬁ(ﬂﬁp haé 1t6vided & gpeciizhanmas mitie amino

precursor to the neurotransmitter serqtani F
et o9mppsitionsto, wWhicle FMERE M n‘?‘%r‘f‘?mﬂf‘fﬁgi @"S@V&f{’ S2EEE]. Eu
Re Gl aitel imiy aidassmpdsitiohrralst/Are 100% Afi B, Hunfani milc @alues on a

178: 414-415 (19 . ELevat ed ser, L0l

s ok RPRn T it o oGl SR AR R TR Bl T o ws
100f &vleaepL. Trypt ophan suppl enentation of infants

shortens the tinme to onset of sleep, Yogman et al,

"Dietal Sleep Patterns In Newborn Infants," New

EngTabtel 8.) Bssentidl anfindvadidctampostion ong moily hasis fqr iggmved formula,

10 TJrynt .

2s T BLARAR ESUPRER BRich AR, BRTRTerARER b B,

Ao-B-A-a-5

relatively AL‘!r:HiJﬁ%'L‘éciHU""C". E&I%;ie Moo T EN R T SEESE ey
qd ryptophan) i's l'ess ef f | ahr@kV Hymanr| amsfaE bfeq assedBfant
cells. In prder to ensire offki nal| thePasewpgrt Fefmula

trypt ophanLacross the jntestine and® o8 ilnto the
brain, a relM@i?%ely high 1955 1 ypt 0 ratlo i

desirabl e. [ Gs¥mear ed tol|curréat irnfan%¥ ornul a,2Phe
present f DFEldinel POSSES$SES 34 DEt fler  Booypt gphar@slNAA
ratio, i te, (',léﬂlaﬁ; to—tHat—gfg7 frum i !I'Z'wk. St igye“'r‘S‘;a
conponen g uLai_hJ_one—ﬁ 1+ i peptigda—w-tHh—i-rpgrtat
2Qret abol i ¢ | FUA% i ons. ut H%hi one i ?‘gqqpnti ;;'FWaq an
ant i oxi danf{Lainel al so i g ens¥¥Pi ng lopt i¥BI 20 i ithe

[

function. ehigiresent flor muea conlt ai 1280 el evat e3f0
cystine | eVpigydZamear €d 10 a1 Nt Bhey- Bpnd 620
casei n- domi-gant—fermi-gs—g 710 810
Tryptophan 203 290 230

25 Tyrosine 399 590 540
Valine 541 840 870

The formula of the present invention contains a higher level of tryptophan, an

30 essential aromatic amino acid, than does human milk or current whey-based infant
formula. Infants fed current infant formula often have plasma amino acid levels that
exceed the levels found in breast-fed infants with the exception of tryptophan.
Plasma tryptophan levels of formula-fed infants often are significantly lower than
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The am no acid conposition of the present infant

formul a enables a reduction in the total protein

level to a level closer to human nilk while conplying

with EU 25 amino acid requirenents. EXAVPLE 4 The

i mproved formula and the control fornula of Exanple 2

were evaluated in 30 a prospective, nmulti-center

random zed, controlled, col or-coded, parall el up,

outheae otbreasttfediipfants, IF@&M'QWNG‘T% etalihrvaiopaan F?ﬂ"gm'%n of Adapted

We ?Srnﬁlﬁz;‘ ﬂ?@%ﬁ\&ﬁﬁl&ﬂﬁ@? lb%hQﬁ‘ eoftentlahénd 160 evEIE Nt Bifferent from

wer e weeks 19 I nfants we
heahmy Found intRreastiFed dntastsy m&&@—gﬁﬂ—‘%—@éﬁ% 14:456-459

app{deRs. ifiodHan is Gfésérﬁbu@&aﬂo tA€ Dreudbraadthittérogerdtoniat Fernstrom et
ratlos wer e betvveenthe Ot erce |IesN o]
5ag@h a8 Herjonin %qrtmth ?@063 Fg%al@"ég Pggma Neutr8l Amino
’e\lﬁtﬁlcli?.lﬁa'Sct@ﬂBé e|]|¢78f 4tJIf4-¢H$8(|1 b¥p) . Stlatvated smtoﬁlﬂ@éﬁ)s arb afé¢ociated with
rol |l men I nfants were no f
e TgPovaEh dloFB [GEHEY (SL BTt HothBEn TSGR gp@HSntaton o
901|ha|ﬁI§ rsﬁ@tanslta@ tifherto ageetar emem Mggrhan ehal ieis! §eepPhtterns in

Ch nEse YW e ﬁ( Meél ﬂe% ﬁfﬁy 1983f)

1ot Ee basel | ne visit. O the 193 inf ant s vvho ent er ed
the stu 98 inf I t .
the pr egfﬁﬂtop%ah&gﬁ{a?:%ﬁ fgr‘r:]tgleé%%e lFﬁlSPBfft @g%t%&%gH g@ rielitral amino
corgcids! (INAAYUl ahugan ifi rélativelyc bighd cenrcenirations atin LNﬁAoﬁqe present,
t hetry?%olﬁg% is 3£ %rff[&i-:l{lﬂ‘( 'tﬁh?&o@feﬁnﬁossf Qdils! R Edriidrng ensure optimal

non nore consecut i ve

or tramseort nfawmommc@rsﬁw tﬂtﬁﬁ&"e ﬁ@q’ alsg drip JehBraKy ﬁdﬁ‘at"’e'y high
15m ltbg n%r\QX/LﬁiAertWis deSirdtid eCoﬁBéﬂeg th @Qﬁént uﬁéntff@’fnula the present
rance wth the study pr.otocol Q
or fpﬁ@ﬂ@amﬁﬁwcﬁpﬂewr!mnh&m/%ﬁ rahoyie, %R?Pm?t E‘%#ﬁ“’ﬂ?“ milk.
?nythl me for any Ire?son O the 98 infants aSSI gnhed
0 e experimenta ornmula, 72 (73.59 t ed .
the studgystieg is#gompoReRt QLS‘é“aé@%éegr?e@'g%@%g Haiprafl metabolc
f or {iHétRins OBIuthatidorebis - ex¥@ntiad BB laat a}dnoklbmtséndcblso B qhshring optimal
infants (8.2% |nthe er nment al o4
2 ny e oy THePERe T PR HetiB SRR B s cpgipered ©
t hestantivhéle aad saseii-derhinbotdoimulas. ol at i ons. Five

infants in the experinental group and four infants in
the control group

The amino acid composition of the present infant formula enables a reduction
in the total protein level to a level closer to human milk while complying with EU
25 amino acid requirements.

EXAMPLE 4
The improved formula and the contro! formula of Example 2 were evaluated in
30 a prospective, multi-center, randomized, controlled, color-coded, parallel-group,

outpatient study in healthy, term infants. Infants were randomized to receive one of
the two formulas and were followed for 12 weeks.
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di scontinued because they failed to return. O the

remai ning infants, 72, or 85% of 25 the experinental

group and 62, or 71% of the control fornula group
conpleted the study. More of the infants in the

control group discontinued the study due to adverse

events (20/95 or 21% than did those infants in the

i mproved forrmula group (15/98 or 15.3% . TABLE

| nfant Eianss were heatty Bildeninfantmitoneighs e r‘FéW!ﬂ appropriate for

Co%gét?{ %Engégé‘ ?Eghﬁ#or-@\bmaﬂom%@éen 98 )10Nard 967 pbicentiles

di scont i nuati onNNN red9 3
Fa|f¢feagq @ceasding g9 4a70mhoehasts PrAVIged: t%ﬁ%?ﬁ%“%@ﬁ&?ﬂ%f for Health

nursf8a( }Qﬁ% 87(100% 172(100% Conpl eted72 (85% 62
(719 13 Di scontinued for* Adverse event 152035
Physi ci an/fam |y request 192342 O her reasons235 *

Mul ti pl Qstreﬁﬂﬁﬁheﬁt fn@éntsdw&@qm inbteathia® N4 daysofadgeo Wedightrand length

t hi tudy. Th

, n:CVZQﬁé s&@quger%t@?rw‘ grr\%? ngnﬁ?(egﬁgra asg{u?ga%gg mﬁ S fHeNCHS growth
Ci rcpefs. emeimtPwére ekclusilcied seudy infestdordedh. at  basel i ne

and at Weeks 4, 8, and 5 12. Assessnents were to be

done up to three days before enrollnment, and within 3
10days of ndeamgtdfestudyu foenylai began tmsleyuqﬁéha/aawésefvmt Of the 193

‘gg? Q@Qﬁn‘%ﬁ Ert]t%g:g th ggjdgr%éjﬂ%?sr a\ﬁ ﬁg@hﬂ?ﬁggﬁﬁla of the present
\Nenavehhen Band & snfantd rg@n&dlt ¢apteol fm}a |A@”gf@nt5c ge withdrawn
* fPony %eaﬁgdysfé érrﬁﬁﬂa rﬂ&gra Rorl He8élviRd ﬁ&uﬂﬁ@i fRedin sf&#hﬁ‘)re than

cm an or t ‘experi me and control
gr oﬁlpensepetmgedays wemgpre tha@ﬁecum%lvg d@y%tftprsrppqpﬁq\g puman milk, baby

1§' 91'8 E Sf'Q)ttheq {JiBTRBEE drNrorehdHRbmBIRINeE At iR iy Siraizol. The

physncuan or the parent could withdraw an infant voluntarily at any time for any

3]

reason.

Of the 98 infants assigned to the experimental formula, 72 (73.5%) completed

20 the study. Of the 95 infants assigned to the control formula, only 62 (65.3%)

completed the study. Eight infants (8.2%) in the experimental group and four infants

(4.2%) in the control group discontinued from the study because of protocol

violations. Five infants in the experimental group and four infants in the control group

discontinued because they failed to return. Of the remaining infants, 72, or 85%, of

25 the experimental group and 62, or 71%, of the control formula group completed the

study. More of the infants in the contro! group discontinued the study due to adverse

events (20/95 or 21%) than did those infants in the improved formula group (15/98 or
15.3%).

-20-



baseline (p=0.04). Infants in the experinental group
were slightly heavier, on average, than infants in
the control group (3536.4 g vs. 3458.5 g). 15 Both
formul as were effective at pronoting growh. Infants
fed either study fornula grewto a simlar extent
during the study. After baseline, there were no -21
statistically significant differences between the
formyl a groups omeiamy of mhetayrom\nhthnd memnuam (WEI ght,
| engi_h_‘__g_p__h_ead eitrcunfer nnr\n\ T

dat ajshowed significgnt EQQ"B rII‘i"'on
12-WjLe.k_peLi_ad.,—wu_h_Lhe_aiﬂg@—# Ag
appr o®tawat el y 2700 g qf bddly %ei gh n| bofF 193)

| engt , ' A tread T Cumf T ENCE. IhEHI"e_Wa'g—ITO’_
st at i| RPN VSO " dant di't f er ence between f he
groupgnked the experinmental ggnd control of or nul as afea
Weekg 4, 8, or 12 Z-scores for pean weight gain from
baselli Falledtoretwmek 12 were hi ¢gher in|the #nproved 9

oL AY | 4 *
f or mte—egrotp—(+0—49Tas—conparedrto—tthe—controt

gr ouy [”%‘:ﬁ‘%‘%ﬁ“" The inproved formula gfoup a) so hid

f ever IRNLSLMEY T €01 N0S” Ghaph:d)N€ FONgA (Rbedl OUP 1&3Re0sd0
versys 42% 10 respecitively). Adv=rse event s| and
accefjtcabpieted y and t ol er ange (&%) st ufy 6o0mul a jer 634 (%)

ndl AL
r ecorfded—at—vi-sits—at—Meeks—4—8—anrd—12—ant-—py

tel eptﬂ'?ﬁ‘é‘“'&‘é%’f”acts at Meéeks 2, 6, |and 10. Askessnents
wer e [d N 3 day|Ss DETQEE Of AltEer,JNe t(Mme gg
poi nt|. Q%Em%%\{egr ance dafa were collected by interview
An aqvengsicadsmiRteqdas def i nedsas any ungowar dj nedi éal
occurlrence in an infant to whoma test article was
admi r|i Stherremdorisn  a clipical 2nvestigatién; the everdt
did not necessarily hayve a causal relationship to the
t est TOFWUNES redibhs wd HisdoMRuatdRcAtre ANENeH B HEGWAYY

unf avor abl e and uni ntended sign (including an
abnormal | aboratory finding), synptom or disease

t enpor alThg pﬂmaasefﬁnapmn@esuvemntshreer@g\@armweuhbﬁgm dgngth (cm), and
for .w@}s IRERR drdl A Wkhks 408, and
theﬂ%{ﬁ'rc ornu g:ﬂ{),L\gﬁ]Ehvare"\@ or??&‘ét' Ee i nfants |?1 an

5t ha%mesmwerarmb@ done up togh@spigymbeforemmt and within +3
ev aipe formula-related (42 [42. 9%

angﬁii F@E%ﬁ!&fﬁﬁ%gﬁ)r esgpectlvel y). The nbst conmon

fornmul a-rel ated adverse events for all infants were

flatul enggefndd vblﬂéé‘r’f&s)agec@é?ﬂth paﬁd MNeadl lrcuiféBhd were similar

and vom ti nglw (26 1nfants).
between the two study groups. At basehne mean ages were 10.1 days and 10.5

10  days, mean lengths were 51.5 cm and 51.3 cm, and mean head circumferences were

35.4 cm and 35.5 cm for the experimental and control groups, respectively. There
was a statistically significant difference in weight between the two study groups at
baseline (p=0.04). Infants in the experimental group were slightly heavier, on
average, than infants in the control group (3536.4 g vs. 3458.5 g).
15
Both formulas were effective at promoting growth. Infants fed either study
formula grew to a similar extent during the study. After baseline, there were no
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groups, 17 infants had formul a-rel ated fl atul ence.
Fornmul a-rel ated consti pation occurred nore often in
infants in the experinmental group (19) than in infants
in the control group (11). Fornula-related voniting
occurred in 12 infants in the 30 experinental formula
group and in 14 infants in the control formula group
Twi ce as infants in the control group as in

ex plakisticaiv wmﬁéaawfferﬁpe?ﬁ ketween therfaimuld afaups BNy of i % growtn
di AidabGds (Whight; legﬁth orhéablRirburhiaftnge)i ﬁ'hb%tfﬁé;ﬁﬁﬁélﬁc data showed

formul a group formul a-rel ated adverse ev
t helenBs! GEh PRSI TeRRUTan AVEN R déeRk B (vgﬁz%e qvgrage infant

t h%aﬁ%tédbl'oxﬁﬁaﬂélp 2rad gsdﬁbo@/\ﬁéibﬁt 1OQﬂEIrﬁbd>dy bhg!h and 5 cm in
adver se event rofil es of

5S| fRepd, circusnfesegb HeEE A¥assq §§1' YRl ﬁlﬁ‘f# ﬁar&b ?58" V\E%tween the
gm@g fed tReMxpermightal la@d tcontrd) @rmulss rat Weake Mol or 12afZesopres for

SR T oL bR, 120 N o et fome

gfoupr @0BISPas tcomparkdOonth cohfnal rgrodpe (b183) oITt’gr iowpoved formula

(1.5 rans, Pr 0

S A el R rp e Tebup B ian e el 03 P ersys a2
10t heespteatibelyps defined by serum al bumin 10 levels (4.1

mg/ dl in both groups). Conparable growth and serum

al bum n status indicate adequate protein nutrition
f r om t hé\duérpézevienist ahdarcaptebilty ans Aelpaner<Qii study [femua were

t Otr@!:or&’é@ét%ﬂs%‘?%&% 4 @t afd l1§3én8 Wél@f)h&ﬁ ,coniRts at Weeks 2, 6,
expéri mental gr ou%‘rﬁ’ﬁbﬁ dovver level s than t

he
corandol0.grAsEessEn gRe "9“‘!3‘ Prgqaé{? )befqrﬂoqrcgﬁqrr{@e 4ime point.
1501 OFbIsdel data wBF@E@IeBte%Q%‘Slﬁ%nﬁéW A dipdersk B Waldefined as any

3;?@?&%& g{gﬁkglrc;c;ggelqaqe uTaBpngr%% fay iq)./?égrrtllgletm?alseadmlmsﬁered in

ex raéélinr&nh@st@événcmatew@rht didhdtihedsssully Bade 8 emwkeeauanshup to the
wel |l tolerate t nf ant s, at

t h
T rESBITIVE. 0 SHyares jsYan P e asopniggughs, and Uinended sion

ac ?(%Iuab@ lah Yy abmdimat dbissratoee fineing),s syroptolry gr edisease i temporally
i nfant s

cei ve t he esent
20,0, Susheag Wb e sl AELlROR: whAPg e sy R Rpsigsrg reeted
t ol erenstadyobrradlaldy forrmul a was satisfactory ranged
from90% at Wek 2 to 100% at Weeks 10 and 12 for
infants who received the inproved fornmula and ranged
from 85. 19 dbanbak of the irgantg dis e \eaparimentalfand ¢omtrahgrups had

who I r.abyi 0
VhoRhRRE, KR BRSO s 18 aRR) Bl A0Tes o)
2§ aveespeptively)1 Thg mosticamman iorsmwe!@t% @Wefﬁt?éevéeﬁtf%?“ infants were
flatulence (34 infants), constipation (30 infants), and vomiting (26 infants). In both

groups, 17 infants had formula-related flatulence. Formula-related constipation
occurred more often in infants in the experimental group (19) than in infants in the
control group (11). Formula-related vomiting occurred in 12 infants in the

30 experimental formula group and in 14 infants in the control formula group. Twice as
many infants in the control group as in the experimental group experienced formula-
related diarrhea (8 vs. 4).
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15

20

25

25 group (average 7.09% . The data indicates that the

i nproved fornula provides enhanced protein nutrition

and fornula acceptability. TABLE 10. Summary of
Acceptability and Tol erance of the Study Fornul a
Experimental Control Tine PointFornmula Fornmula (N =

98) (N = 95) Overall Acceptability and Tol erancen(%'n

Week 2 Satisfactory81(90.0)82(95.3)

Unsat i sNadnfantsy mythe p@sgqtzfom)ula g@eR had formula-related adverse events of

SafHeSh&siatiry Systeht - dhk ARe8 Widhts (3. 2%B<|n the control group had such events.
Unsat | sf act ory8(9. O; B’PE’M 1

sSafiverlidhe p?veyqe‘;qveg lgs ofithe two Study formulas were similar.
Unsati sfactory2(2.5)5(7. 6) Week 8

igit |15¢,f gl 2 xzsga(lg{ L?rg( 9%.9? AEX EﬁSJG% : ornyféta\l) ancg creatinine)

Ungatd %ééﬁiﬁawﬁh(fgwoéﬁk{oﬁm&) medéasd 1R baseline and at Week 12. The
present formula group was fed a lower protein quantity (1.4 grams Protein/100 mL)
than the control group (1.5 grams Protein/100 mL). Both study groups had a similar
adequate protein status at the 12-week end of the study as defined by serum albumin
levels (4.1 mg/dl in both groups). Comparable growth and serum albumin status
indicate adequate protein nutrition from the alpha-lactalbumin rich formula despite
lower total protein content. At study completion, the experimental group had lower
BUN levels than the control group (8.2mg/dl vs. 9.3 mg/dl), indicating a high quality
protein source and reduced need for excess protein removal.

Acceptability and tolerance data are summarized in Table 22. Both the
experimental and control formulas were acceptable and well tolerated by most of the
infants at all study time points. At all time points after Week 2, acceptability and
tolerance were slightly greater in infants who received the present formula. The
percentage of infants whose overall acceptability and tolerance of study formula was
satisfactory ranged from 90% at Week 2 to 100% at Weeks 10 and 12 for infants who
received the improved formula and ranged from 85.9% at Week 4 to 98.4% at Week
10 for infants who received the control formula. Unacceptable ratings ranged from O-
10% in the improved formula group (average 4.1%) and from 1.6-14.1% in the control
group (average 7.0%). The data indicates that the improved formula provides
enhanced protein nutrition and formula acceptability.
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*~ Percentages at each visit are calculated from the number of infants who contributed data at that

time point.

The present invention may be embodied on other specific forms without
departing for the spirit and essential attributes thereof and accordingly, reference
should be made to the appended claims, rather than to the foregoing specification, as

5 indicating the scope of the invention.
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formul a conposition of claim2, said bovine whey

mat eri al bein further characterized by anm no acid
COMML_&Q_&N $s than the following, in grans per
100 grarrslof total pr ot ei n: (a) Argi nine, 3.1; 5 (b)
t .
'8 by Tnfaticerada somposiien cpparis o Whey Fagef ke 40% or
Vet %f‘tHéetotapprﬁieln ﬁ'\r@alcﬂhﬁ@b’fré&tl@ﬁ Ilsnaphallaétalb(mﬁn and more than 8%
Thr eoni ne, %}ﬁ I'%g% han 1. Ei qﬁ??u
50. of thg Aefal pfgtev(quys M ractionys bgla-laglo glpﬂwuﬁm gnﬁowso that the
fg'ﬁ@ﬂ:&htfbg@tﬁf %hélhcla&)uwmh In staiﬂf Wga,t fractian s grestepthabltise peycentage
e . infan i S conprising a whe
erf:P‘FBr'PQ’Wiqbém'nzF@‘;vér?eméascgo if thgpt ot al ’ pr ot el)/n in
g:’;l dfv\,hey fraction is al pha-lactal bum n and nore than
0.,0f the.t i i -~
beta. | a&dgﬁgﬁam‘?{]ﬂa %rg{xf?nt&qe& ‘?ihlﬂ %ﬁwo‘hﬁ?ﬁtﬂo‘?fﬁe'nﬁlk providing
10|0<9f1dl3mt tg@ravhs afl mlbtaml pec 180 laumhblel hlowrwsvﬁﬂé)ﬁnfﬁ‘rﬂm gha bovine
vcgwreﬁﬁ'ﬁgtr nélrb 1%‘9{0‘:1E Eflgﬁgﬁ'ts o?fprcﬁﬁﬁ Pet "51@@ QUAIRBIY Kikdcalories,

formul a
corqauisbdwrenwt'@fy rmtmaihgvmgva@ alpha-lagialbyinicaatgpt %gé\/, to 40% and a
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nposition of claim2, wherein the anmount of
al pha- lactalbumn is no less than 2.2 grans per 670

152vad | ablygyekhbMGaInsUid BSmpdsitdAGF ERin iRC@harein sald bovine whey material

has an alpha-lactalbumin content of 28% to 36% and a beta-lactoglobulin content of
10% to 29% of total protein.

4. The infant formula composition of claim 2, wherein said bovine whey material
20 s further characterized by:
(a) a non-protein nitrogen content of 15% or less of total nitrogen;
(b) a total protein content of 12.5% to 85%,;
(c) a fat content of 15% or less; and
(d) an ash content of 4.5% or less.
25
5. The infant formula composition of claim 4, wherein said bovine whey material
has a total protein content of 35% to 80%.

6. The infant formula composition of claim 5, wherein said bovine whey material
30 has a total protein content of 73% to 77%.
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30 11. A nethod of feeding an infant, conprising
feeding a nutritionally sufficient anmount of the
infant formula of claim1l to an infant |ess than one
year of age. 12. The infant fornmula conposition of
claim11, which also conprises bovine mlk protein in
an anount such that the ratio of whey proteins to

caseins is 60 to 40 by 35 weight. -26 .
7. The infant formula composition of claim 2, said bovine whey material being

further characterized by amino acid contents of no less than the following, in grams
per 100 grams of total protein:

(a) Arginine, 3.1;

(b) Cystine, 1.4;

(c) Hisﬁidine, 1.6;

(d) Isoleucine, 1.0,

(e) Leucine, 5.3,

{(f) Lysine ,3.9;

(g) Methionine, 0.3,

(h) Phenylalanine, 1.2

(i) Threonine, 3.2,

() Tryptophan, 1.5;

(k) Tyrosine, 0.9; and

() Vvaline , 1.0.

8. An infant formula composition which is well tolerated and acceptable to the
infants to which it is fed comprising a whey fraction wherein 40% or less of the total
protein in said whey fraction is alpha-lactalbumin and more than 8% of the total
protein in said whey fraction is beta-lactogiobulin, with the proviso that the
percentage of alpha-lactalbumin in said whey fraction is greater than the percentage
of beta-lactoglobulin in said whey fraction.

9. The infant formula composition of claim 2, wherein the dominant whey protein
is alpha-lactalbumin.

10. The infant formula composition of claim 2, wherein the amount of alpha-

lactalbumin is no less than 2.2 grams per 670 available kilocalories (0.33g/100 kcal).

11. A method of feeding an infant, comprising feeding a nutritionally sufficient
amount of the infant formula of claim 1 to an infant less than one year of age.

12.  The infant formula composition of claim 1, which also comprises bovine milk
protein in an amount such that the ratio of whey proteins to caseins is 60 to 40 by
weight.
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