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aci @hey
An alternatives to cow's milk formula is soy formula; particularly for infants who

are lactose intolerant. However, soy is not as good a protein source as cow's
milk. Also, infants do not absorb some minerals, such as calcium, as efficiently
, from soy formulae.
25
A further alternative formula is based on hydrolysed protein. These formulas are
hypoallergenic and have a decreased likelihood of an allergic reaction.

Ideally, to be as close as possible to human milk, the protein in infant formulae

30 may be derived from both whey and casein in an appropriate ratio. However, a
problem with conventional formulae having these proteins is that they have a.
high protein concentration to ensure that the infant gets the necessary amount of
all essential amino acids. The protein concentration is higher than the
concentration normally found in human milk and it may not be beneficial for an

35 infant because an infant’s metabolism is susceptible to overloading with nitrogen
from its protein intake.
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5 protein is preferred froma nutritional point of view since it has a

| ower 'threonine content and this is closer to that of human m | k. Hovie§/&prR 2007
unti|l nowo d1/128% not been possible to provide the advant ageTaPO®08910

conposi tion having a protein concentratien equivalent to the concentration
in human mlk and a good amino acid profile in fornul ae having whey protein
and casein. An advantage provided 10 by casein in fornulae is that it has
the ability to formcurd which enhances the feeling of satiety. The present
invention addresses the problenms set out above. 15 Accordingly, t he

I nvent i on.proyj des Hos) I on .f or, I nfant f.ornul a | ses whey
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of an enbéamtl%rm KW%GMWMMOWMMQ@WM ﬁﬂ&%‘éﬁe Previded| k
protygi n h&§' @sém\&alfo@ﬁmmwthﬁffmwasmer) ?Q@‘f@ﬂn%&@&lﬂ@h ehkaiceRhiRe. Mre
preferabl agooy 10% or nore. 35 Pretferably, the whey protein is acid
whey prot g whey protein from whi ch casei no-gl yco-macropepti de
has been renoved Thi s provides the 19 ~, PR 2~z WO 01122837 -3
PCT/ EPOO1 9 | t and an increased
trypt opha é%?%qgg&g%%%ége &wﬁgg)&épiegﬁ%ee{a%\kﬁggggﬁd Is therefore
suitable as a protein source for infants. 5 Preferably an enbodi nent of the
co siti f re
o oidr abl & Cxoonnaly’3fe ARPHRICS 4 Boipiiol IR bl Mk} oGl hRicH™
/ 100kcal. crxmmamlx@ep %&@%ﬂwww% fe%m@mm&;ﬁmrl pei &% is that it
i's equi vakeptoplfant fi€h ailk protefn, Fﬁé&@*ﬁtcﬁﬁﬂﬁ@'a'ﬂm&h@éﬂf&edﬁl human m | k and
it corresponds to the lower limt t rated by codex alinentarius. 10
Preferably an enbodi nent of the conposition conprises about 0.5%to about
3% by wei fihita setond gspectdhe imyentipmhprovides dinethad néprdihming thregtompositioas
bee foun ee
&gﬁgﬁérﬁ%hrzéé@“b?o S of ichifneWREh pfNelh phe Shatplbtelh taleeherc® |
am no aci avigh freg [asgiraneiires sedmowdtmtnahamnm nwterm, freef erably an
embodi men toﬁlﬂrﬁl 6939@&@&&&%&%@@%@ the bléfdedampaupohydrat e
source, anda protein source. This provides the advantage that the
conposition is as close as possible in content to nothers mlKk.

In a third aspect the invention provides use of an embodiment of the composition
25 in the manufacture of a medicament or nutritional product for addressing
malnutrition.

In a forth aspect the invention provides a method of addressing malnutrition
which comprises administering an effective amount of an embodiment of the
30 composition.

Preferably, tryptophan rich milk protein has a level of about 5% or more of
amino acids as tryptophan. More preferably it is about 10% or more.

35 Preferably, the whey protein is acid whey protein or sweet whey protein from
which caseino-glyco-macropeptide has been removed. This provides the



20 Preferably an enbodi ment of the conposition conprises whey protei nw/qi rmz
i.s non-hydrolysed. In alternative embodiments it is hydrgj éﬁﬁ%ﬁﬁﬁ’ilﬁferab Y,

t he swee %}l’?ractlon is substantially.free of |actose. |311as t he 25
advant age that the infant formula has reduced | evels of |ysine bl ockage.
Preferably an enbodi nent of the conposition conprises about 6%to about 50%
by wei ght of whey protein, nore preferably about 20%to 40% whey protein,

nost pref 0%to
30 about Wﬁtégé%f”a“@?%ﬁs% Bugbline 5&#8*3@%1&;“ IpsEeREE S ERpub Ay BREHL af )
t he rati ocompeared tp mormahswgetcwhey andnsﬂarn dre suifghle agaprateintsowdss far about
70% about ; % Preferably the free am no acids are in free base form 35
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conmposition is suitable for a pre-terminfant fornula and conprises about
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S ss than about 350ng/g. Preferably the threonine concentration
cor r espondreferabllyan embadiment of e omposition comprisas about @ Sfeto about 3%

et he solty weltht SRR ﬁ’%‘"‘ﬂh&éﬁét*ﬁﬁﬁnﬂ?%ﬂtd’ﬁé ?ﬁphﬁﬁkﬁé‘“ hiBee P RGRE 1O
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infant for rﬁné’“ﬂfdbtﬁ@%ﬂ'lﬁ?ﬁdﬂegtﬁﬁ ﬁt%tcﬁrs)blﬁfrékpﬁﬁhn Ao ﬂélﬂ%x‘%@%a sweet
whey fraction f.ro ssetoag%oaifsla} no gl yco-nmacropepti de has been renoved. The

i nf At for"ﬁli!r‘FQ‘ﬁﬁ mBF mor full-terminfants. 25 The sweet
whey used in the protein source may be obtained from cheese making,

Pannet . TGRSy S EpiteRChr bl Sorieodtion Boitld rlipidiefleg B i 0 "V he
sweet whecaneghyratersoairee] and a pmtem souree.alThiy pmvidesshe adventage thaicthese, or
any of they %g&&g@&:\%ﬁﬁclo@%@%ﬁmm&’oﬂ@%5%%8%‘}?1%{) ted as desired.

Sui t abl e swe sources are commercl ally aval . S
par 20cul arly preferred that the sweet whey is substantlally Iact ose-free.

The sweet Pt/epafatb &hembbaaa&ﬁeﬂomermgresxﬁaﬁ%ﬂrpr%y e?eﬁo@éiﬁmhﬂ:‘h isThis
may be accomp i ieﬁwﬁéaﬁn sui tabl e roces %&% i process is
descri bed 9~ %Eﬁrﬁﬁ?v?ﬂﬁ O@é‘F’FBW ig DYSefe discl osure of
which is incorporated by reference. In this process, the pH of the sweet
\Ahey 'S a%‘r@fetrgﬁllyt, thd s&gefwﬁey ‘Faction is substantially free of lactose. This has the

25 advantage that the infant formula has reduced levels of lysine blockage.

Preferably an embodiment of the composition comprises about 6% to about 50%
by weight of whey protein, more preferably about 20% to 40% whey protein,
most preferably 30% whey protein. Preferably it comprises from about 20% to

30 about 40% casein protein, more preferably about 30%. Most preferably, the ratio
of whey protein to casein protein is about 60%:about 40% to about 70%:about
30%.

Preferably the free amino acids are in free base form.
35
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Fe, efTr anm no

protein source.” For exanp aci ds may naeke up about 2%to
about 2.6% by weight of the protein source. 30 In particular, for pre-term

for as, TPheti f I (FalV Y Aoqut t 9 wei ght,
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protein source. For hypoallergenic fornulas, histidine preferably provides
35 00Ut Go 24 i0nahRYE R S0 R AL N, A AL P LR AR a0V deS about 1
20 The invention provides a composition for an infant formula which comprises
arginine, tryptophan, histidine and a sweet whey fraction from which caseino-
glyco-macropeptide has been removed. The infant formula may be used for pre-
term or full-term infants.

25 The sweet whey used in the protein source may be obtained from cheese making,
particularly the sweet whey obtained after the coagulation of casein by rennet.
The sweet whey may then be processed as desired. For example, the sweet whey
may be treated to remove minerals (cations, anions), lactose, or any of these
substances. The sweet whey may be concentrated as desired. Suitable sweet

30 whey sources are commercially available. It is particularly preferred that the
sweet whey is substantially lactose-free.

The sweet whey is then treated to remove caseino-glyco-macropeptide. This may
be accomplished by any suitable process. One suitable process is described in

35 European patent application 0880902, the disclosure of which is incorporated by
reference. In this process, the pH of the sweet whey is adjusted to 1 to 4.3, if
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i nfant formnmula can be carbohydrate suitable for use in infant fornulas.
Preferred carbohydrate sources are selected 'fromthe group which conprises
sucrose, naltodextrin, maltose, |actose, corn syrup, corn syrup solids,
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25 The free amino acids L-arginine, L-tyrptophan and L-histidine are included in the
protein source. Preferably, they are in the form of free amino acids and make up
about 1.5% to about 3% by weight of the protein source. For example, the free
amino acids may make up about 2% to about 2.6% by weight of the protein
source.

30
In particular, for pre-term formulas, histidine preferably provides about 1% to
about 1.5% by weight, arginine preferably provides about 0.6% to about 0.9% by
weight, and tyrptophan preferably provides about 0.3% to about 0.5% by weight,
of the protein source. For hypoallergenic formulas, histidine preferably provides

35 about 0.2% to about 0.4% by weight, arginine preferably provides about 1% to
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the lipid source.

The lipid source preferably has a ratio of n-6 to n-3 fatty acids of about 5:1 to
30 about 15:1; for example about 8:1 to about 10:1.

The infant formula may further comprise ingredients which are designed to meet
the nutritional needs of a human infant. In particular, it is preferred that the infant
formula is "nutritionally complete"; that is it contains adequate nutrients to

35 sustain healthy human life for extended periods.
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wei ght. 30 Specific exanples of the invention are now described for
illustration. 35 a) A sweet protel n concentrate is dissolved in
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sol ution. kbal. The sol ution of step a) is standardised in dem neralised water
at 55C. The solution is then heated to 75C for 20 seconds. .The pH of the

solution is 10 adjusted to 7.5 by the addition of Ca(OH)2 and a sol ution of
NaOH and AWe.aribent eflipidsource per 200 kcahefifarmhjlachayibe about3.3fg td alediton and
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0. 72% by wei ght L-arginine, 0.44% 20 by vvel ght of L-tyrptophan, and 1.38%

by wei ght of L-hisiidine, The mxture is ated into, a ovujered |nfant
formul a. TWhen in autrifignally somplete rferrnoth fl@ fentajns a all vitamins and
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of 9.5 why (hgnal]ly%%géﬁtlﬁ'tﬂe i ARK ftnula inclhe VTRAGA HitddiF By, vitamin
B,, vitamin Bg, vitamin B;,, vitamin E, vitamin K, vitamin C, vitamin D, folic
acid, inositol, niacin, biotin, pantothenic acid, choline, calcium, phosphorous,
iodine, iron, magnesium, copper, zinc, manganese, chloride, potassium, sodium,
20 selenium, chromium, molybdenum, taurine, and L-camitine. Minerals are
usually added in salt form. The presence and amounts of specific minerals and
other vitamins will vary depending on the intended infant population.

If necessary, the infant formula may contain emulsifiers and stabilisers such as
25 soy lecithin, citric acid esters of mono- and di-glycerides, and the like. This is
especially the case if the formula is provided in liquid form.

The infant formula may optionally contain other substances which may have a
beneficial effect such as fibres, lactoferrin, nucleotides, nucleosides, and the like.
30
The infant formula may be prepared in any suitable manner. For example, for an
infant formula may be prepared by blending together the protein source, the
carbohydrate source, and the fat source in appropriate proportions. If used, the
emulsifiers may be included in the blend. The vitamins and minerals may be-
35 added at this point but are usually added later to avoid thermal degradation. Any
lipophilic vitamins, emulsifiers and the like may be dissolved into the fat source
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cl ai mwhi ch cornprises about 1.5%to about 3% by wei ght of arginine;
tryptophan and. hi stidine. A conposition accor di n% to any preceding claim
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claiys 1 tmirddals. The pH and solids content of the homogenised mixture is conveniently
standardised at this point.

If it is desired to produce a powdered infant formula, the homogenised mixture is
transferred to a suitable drying apparatus such as a spray drier or freeze drier and

20 converted to powder. The powder should have a moisture content of less than
about 5% by weight.

If it is desired to produce a liquid infant formula, the homogenised mixture is )
filled into suitable containers; preferably aseptically. However, the liquid infant
25 formula may also be retorted in the container. Suitable apparatus for carrying out
filling of this nature is commercially available. The liquid infant formula may be
in the form of a ready to feed formula having a solids content of about 10 to
about 14% by weight or may be in the form of a concentrate; usually of solids
content of about 20 to about 26% by weight.

30
Specific examples of the invention are now described for illustration.
Example 1

35 a) A sweet whey protein concentrate is dissolved in deionised water and the

pH is adjusted to 4.25 by contacting the solution with a cation exchange



. A.R A A&F. A A3F. Ash, . AA. A. Asu3R AY. A. R) + behk| gj muXzupkf a\ W ca] caj g APg #hga
] ca] ca] ca] ca] ca] caU] ca] c$a] cal] ca] cRa] cRa] ca] ca] ca] ca] ca] a] cal ca]
ca] ca] cWPA %331" MW?BS$" 1>_ FCHERlbRRI0

" O#[ #zupkf a\ W ca] ca] ca] ca] ca] ca] ca] ca]'c9a] ca] cal] ca] cal] ca] ca] ca] ca] ca] cajc
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca! [ #g#k#z#$$' ~))***,Z, o0,r,{,,,-B-D
/119233444446 7{vqgkf [V]ca]cal] ca]cal]ca]c
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] caU] ca! 7gwesia:(IMAC HP 1100 E, Rohm and Haas). The solution is treated with a

ci] oa] oa] o] ox| C aﬁ%ﬁ*ﬂﬁ@%f@gﬂ | RBhaPk Hibad, WlicRhaghigheal cal cal
vh6

UV] ca] ca] ca] capgeneratgdia] Q hours at 8°C. Once the pH reaches

g]{l:l( a]] Eg]KEE]Kc(a cgcaﬁ%wgf%%ﬁﬁmg e} ca !5%&? f%ﬁ (04 dcadsnadd gal cal ¢

a] caPc”a] ca] c SpEEINOagYSPURpISPE eggnt s, eo)remmé@rwth
109%9& () - F10%&&hiton.! S¥40%0& () - k| gdE*G' 10%9&' () -)

109g& ()-#Z"10%& ()-T,Z"10%& ()- !10%9Z& ()-z3 !'10%& ()-gj mdYNC 10g 10g
109" 10%& () -s<10%g& ()- @ F" 10%& () - @L0%& ()-0

10%& () - B3? YNGe Mlﬁﬁ%%t 1%%%9’ @iséd demmerahsed water at 55°C

S b R R

X} ~16410% & () -adpdsted &6 ()5 by ke dddition of Ca(OH), and a solution of NaOH and
10! Hf 8$10%& ()]éé g& () - g #10%gg& ()- WaBr$4"109% & ()-!  FOd0%"& ()-F
109 & ()-Y! 10% y109% & ()-9310% & () - ?aBr S4#s! 10% & () - 2"

109% & ()-9!10% & () - 0%10%&' ()-! LOL09R" &' & ()-f 10% & ()-B$z[ PE: 10" 10"

The reaction mixture is then subjected to microfiltration and ultrafiltration

15 and then dried by lyophilisation and packaged into metal cans. The protein
has low levels of lysine blockage with 6.9% blocked lysine and 9% reactive
lysine.

c) The protein of step b) is combined with 0.72% by weight L-arginine, 0.44%
20 by weight of L-tyrptophan, and 1.38% by weight of L-histidine. The
mixture is formulated into a powdered infant formula. The infant formula
has the following composition:

Component Amount

Milk SNF 8-10%

Whey protein 6-50%

Alpha-lactalbumin rich whey protein source | 0-2%

Arginine 0.1-0.3%

Histidine 0-0.1%

Fat 25-30%

Lactose 10-40%

Vitamins and minerals To meet regulations
25 The composition has a protein concentration of 9.5 w/w% or 1.8g protein

/100kcal.
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2. A composition accordmg to claim 1] which comprises from about 9.0 to
about 10.0 w/w% of protein

3. A composition according to any preceding claim which comprises about
1.5% to about 3% by weight of arginine; tryptophan and histidine.

% A composition according to any preceding claim which comprises a lipid
source, a carbohydrate source, and a protein source.

5. A composition according to any preceding claim which comprises whey
protein which is non-hydrolysed.

€. A composition according to any preceding claim wherein the sweet whey
protein is substantially free of lactose.

1. A composition according to any preceding claim which comprises about
6% to about 50% by. weight of whey protein and about 20% to about 40%
casein protein.

¥ A composition accordirig to any preceding claim which comprises about
0% to about 0.1% by weight histidine, about 0.1% to about 0.3% by weight
arginine, and about 0.3 to about 0.5% by weight tryptophan.

9. A composition according to any preceding claim which comprises about
0.2% to about 0.4% by weight histidine, about 1% to about 2% by weight
arginine, and about 0.2% to about 0.4% by weight tyrptophan. '
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