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" gastro-intestinal maturation in premature manmmals Field of the InygriciPag3s
This invention relates.to an enteral conposition containing peptides in an

adapted profile size, bioactive peptides,].intact proteins, and free am no

acids intended for specific gastro-intestinal maturation in prenature

mammal s. 10 Background to the Invention Nutritional conpositions based upon

hydr ol ysates of proteins such as mlk or soy, are comonly used in infant
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conpositions for exanple for patients suffering fromparticular diseases
or condi ti ogeldustthieInivehtiegmat ory bowel di sease, intractabl e diarrhoea,
short howel syndrone, and the |ike. Accordingly, am no acids are used
either * alone or in conbination with protein or protein hydrol ysates.
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acids. However, it is not clear whether this faster absorption translates
into better nitrogen utilisatiogn since studies carried out to date have
provi déd  cdiwakgrennd tedbelnkentiom| i n-vi dal et al; 1994; Endocrinol .
Metab., 30, E 907-914). Further, this interest is in the sense of
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15 intestinal absorption problems. It is also known to use free amino acids in
nutritional compositions for example for patients suffering from particular
diseases or conditions such as inflammatory bowel disease, intractable diarrhoea,
short bowel syndrome, and the like. Accordingly, amino acids are used either
alone or in combination with protein or protein hydrolysates. Protein hydrolysates
20 or free amino acid mixtures are also mainly used in particular cases such as
allergy to whole proteins.

Another interest in using prbtein hydrolysates in nutrition is due to the fact
“that they are more rapidly absorbed in the intestine than whole protein or free
) 25 amino acids. However, it is not clear whether this faster absorption translates into
better nitrogen utilisation since studies carried out to date have provided
conflicting results (Collin-Vidal et al; 1994; Endocrinol. Metab,, 30, E 907-914).
Further, this interest is in the sense of providing a source of amino acids to meet
the general amino acids needs of the patient and not to specifically provide for
30 the needs of individual gaétro—intestina] maturation.

Summary of the Invention
Accordingly, on one aspect, this invention provides a nutritional enteral

35 composition intended for favoring the growth and maturation of non-mature
gastro-intestinal tracts of young mammals, which contains as a protein source a



gastro-intestinal tracts of young mammals, which contains as a protein
source a 1 0 S E P 2003 -2 mixture of dietary protein hydrol ysates fahdcP 2003
i ntact proteins being partly in the form ofbioactive peptides. In this
conposition, the dietary protein hydrol ysates are preferably in the 5 form
of a mxture of different size peptides, free amno acids- -or a mxture
thereof. The dietary protein hydrol ysates may be hydrol ysates of ani nal
proteins (such as mlk proteins, neat proteins and egg proteins), or
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as TGIo02 qicheorsliky peptide Ractisisiivslapdnfromiahemuch as beta-casein |iberated
in the gut by 25 enzynmatic hydrolysis. The final TGF-P2 concentration may

be in the range of 0.1 to 4 ng/ng total protein, preferably about 1 to 2.5
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to neet daily,re ements. |l.n anot a t, this invention provides the
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The intact proteins may be individual or enriched animal or vegetable

protein fractions comprising whole milk, caseins, whey proteins, soy proteins or

20 rice proteins, for example. They are preferably in an amount of at least about 5
% of the total protein content (N x 6.25).

The intact protein fraction may contain bioactive peptides such as TGF-p2

or a source of bioactive peptides such as beta-casein liberated in the gut by

) 25 enzymatic hydrolysis. The final TGF-B2 concentration may be in the range of 0.1
to 4 ng/mg total protein, preferably about 1 to 2.5 ng/mg.

The nutritional composition may also contain a source of fat and a source of
carbohydrates. This c'{)mposition preferably contains a source of protein
30 providing 5 to 30% of the total energy, a source of carbohydrates which provides
40 to 80% of the total energy, a source of lipids which provides 5 to 55% of the

total energy, minerals and vitamins to meet daily requirements.

In another aspect, this invention provides the use of a selected mixture of
35 dietary protein hydrolysates and intact proteins being partly in the form of
bioactive peptides for the preparation of a nutritional enteral composition for




35 dietary protein hydrol ysates and intact proteins being partly in the
form of bioactive peptides for the preparation of a nutritional entgy &P 2003
conposition for 1 0 SEP 2043 -3 favoring the growmh and nmaturation of non-
or .pre-mature gastro-intestinal tracts .9f young manmmals. The nutriti onal
conposition also intends to cover very high nutrient needs -S - for growh
and devel opnent during that stage. It ensures optinal-digestion and
utilization (for tissue accretion) of the protein source and intends to
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According to a first aspect of the invention, The nutritional conposition
conprises as a source of protein a selected m xture of intact protein being
partly in the Embodirhetts afchd itereptiph iagesowrnitscribédby wayosodxanpldronlysat es
havi ng a degree 30 of hydrolysis in the range of about 5% to about 50% and
free amno acids. The non-protein nitrogen concentration of the protein
source can BetailedpDeseription of the Invention

15
In the specification, the term "degree of hydrolysis" (DH) means the
percentage of nitrogen in the form of free alpha-amino nitrogen as compared to
total nitrogen. It is a measure of the extent to which the protein has been
hydrolysed. ' '
20

The term bioactive peptide relates to i) a protein or peptide present as such
in the preparation and demonstrating specific functional properties or 1i) a protein
or peptide containing an amino acid sequence with specific properties, this
sequence being liberated in the gastro-intestinal tract during the natural process of

) 25 digestion.

According to a first aspect of the invention, the nutritional composition
comprises as a source of protein a selected mixture of intact protein being partly
in the form of bioactive ﬁe,ptides and dietary protein hydrolysates having a degree

30 of hydrolysis in the range of about 5% to about 50% and free amino acids. The
non-protein nitrogen concentration of the protein source can be comprised
between 10% and 95% of the total nitrogen. Such protein source maximizes the
area of the intestine in which the protein is digested and optimizes protein
synthesis in the gut and peripheral tissues.

35



bet ween 10% and 95% of the total nitrogen. Such protein source maxim zes
the area of the intestine in which the protein is digested and ogt( 6t 43
protein synthesis in the gut and peripheral tissues. 35 1 0 SEP 2003 -4
The nutritional conposition can also contfin a carbohydrate source, a fat
source, vitamns and mnerals. The intact protein may be any suitable
dietary protein; for exanple animal 5 proteins (such as m|k proteins,
nmeat proteins- and egg -proteins); vegetable protei ns (such as soy protei n,
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ntai di- an
nore pr ef er apdypea protein); or comblnatlons thcrcof k proteins such as casem and whey

protein are partlcularly preferred. The hydrolysed dietary proteins may comprise
at least 5 % (by weight, of the total protein content calculated as Nitrogen x 6.25)
of hydrolysate having a degree of hydrolysis of about 40 and at least 5 % of
20 hydrolysates having a lesser degree of hydrolysis.
In particular, hydrolysates having a degree of hydrolysis of about 10% to about
15%, are found to increase relative weight of the liver as compared to free amino
acid mixes. Hydrolysates having a degree of hydrolysis of about 15% to about
25% are found to increase the concentration of protein in the jejunum, the relative
} 25 weight of the jejunum and the rate of protein synthesis in the jejunum. Highly
hydrolysed protein which has a degree of hydrolysis of greater than 25% or
which contains more than 25% by weight of di- and tri-peptides, more preferably
greater than 30%, is found to increase the rate of protein synthesis in the jejunum
and the duodenum; particularly the duodenum. |

30
The dietary protein hydrolysates may be produced using procedures which
are well known in the art or may be obtained commercially. For example,
nutritional formulas containing hydrolysates having a degree of hydrolysis less
than about 15% are commercially available from Nestlé Nutrition Company
35 under the trade mark Peptamen®. Hydrolysates having a degree of hydrolysis
above about 15% may be prepared using the procedure described in EP 0322589.



greater than 30% is found to increase the rate of protein synthesis in the
jejunum and the duodenum particularly the duodenum 30 The dietdry ScP 2003
protein hydrol ysates may be produced using procedures which are well known
in the art or may be obtained connercialgy For exanple, nutritional
formul as contai ni ng hydrol ysates having @ degree of hydrolysis less than
about 15% are commercially available from Nestle Nutrition Conpany 35 under
the trade nmark Peptanmen(r). Hydrol ysates having a degree of hydrolysis
above about 15% nmay be prepared using the procedure described in EP 03225
89. 1 0 S ET 2003 -5 The dietary protein hydrolysate source may al so be in
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provided in the form of carbohydrates and fats If t he nutrltlonal
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saf fl oner o fo‘ﬁ%%ﬁf)g}%eﬁor%ﬂ ?@%ﬁdrgﬁ’(,agg%%l aoil, lecithins, and the
like. Aninmal fats such as mlk fats may also 20 be added if desired. The
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car bohydr at ex#mypldabsidieeed & hbeutnsi% éf Hitrbndr@fPThEigids miking up the fat
source may be any suitable fat or fat mixture. Vegetable fats are particularly
suitable; for example soy oil, palm oil, coconut oil, safflower oil, sunflower oil,

corn oil, canola oil, lecithins, and the like. Animali fats such as milk fats may also
20 be added if desired. The lipids may also include medium-chain triglycerides; for

example up to about 60 % by weight of lipids as medium-chain triglycendes.

Fractionated coconut oil is a suitable source of medium-chain triglycerides.

A source of carbohydrate may be added to the nutritional composition. It
) 25 preferably provides about 40% to about 80% of the energy of the nutritional
composition. Any suitable carbohydrates may be used, for example sucrose,
lactose, glucose, fructose, corn syrup solids, and maltodextrins, and mixtures
thereof.

30 Dietary fibre may also be added if desired. If used, it preferably comprises
up to about 5% of the energy of the nutritional composition. The dietary fibre may
be from any suitable origin, including for example soy, pea, oat, pectin, guar gum,
and gum arabic.

35 Suitable vitamins and minerals may be included in the nutritional
composition in an amount to meet the appropriate guidelines.



25'preferab|y provi des about 40%to about $0% of the energy of the _
nutritional conposition. Any suitable carbohydrates may be used, fard StP 2003
exanpl e sucrose, |actoese, glucose, fructose, corn syrup solids, and

mal t odextrins, and m xtures thereof. 30_§ietary fibre may al so be added if
desired. If used, it preferably conprises up to about 5% of the energy of
the nutritional conposition. The dietary fibre nay be fromany suitable
origin, including for exanple soy, pea, oat, pectin, guar gum and gum
arabic. 35 Suitable vitam ns and mnerals may be included in the
nutritional conposition i.n an anmount to nmeet the appropriate guidelines. 1
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of a powder, a liquid concentrate, a ready-to-drink, or a
ready-to-adm nister beverage. 10 The nutritional conposition may be
prepared in any Thei matittomalngemposion axapyeferablyt emdgrally pdepmistrdbley for
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for exgpl € alifled WP1HAE PO but are usually added later to avoid thermal degradation. Any
lipophilic vitamins, emulsifiers and the like may be dissolved into the fat source
prior to blending. Water, preferably water which has been subjected to reverse
osmosis, may then be mixed in to form a liquid mixture. The temperature of the
water is conveniently about 50°C to about 80°C to aid dispersal of the
20 ingredients. Commercially available liquefiers may be used to form the liquid
mixture. The liquid mixture is then homogenised; for example in two stages.

The liquid mixture may then be thermally treated to reduce bacterial loads,
by rapidly heating the liquid mixture to a temperature in the range of about 80°C
to about 150°C for about 5 seconds to about 5 minutes, for example. This may be

) 25 carried out by steam injection, autoclave or by heat exchanger; for example a
plate heat exchanger.

Then, the liquid mixture may be cooled to about 60°C to about 85°C; for
example by flash cooling. The liquid mixture may then be again homogenised,
for example in two stagés:at about 7 MPa to about 40 MPa in the first stage and

30 about 2 MPa to about 14 MPa in the second stage. The homogenised mixture may
then be further cooled to add any heat sensitive components; such as vitamins and
minerals. The pH and solids content of the homogenised mixture is conveniently
standardised at this point,

35 If it is desired to produce a powdered nutritional composition, the
homogenised mixture is transferred to a suitable drying apparatus such as a spray



The liquid mxture may then be thermally treated to reduce bacterial | oads,
by rapidly heating the liquid mxture to a tenperature in the range¢ jo§trP 2003
about 80C to about 150C for about 5 seconds to about 5 m nutes, for
exanple. This may be 25 carried out by st7eam i nj ection, autoclave or by
heat exchanger; for exanple a plate heat exchanger. Then the liquid
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conposi ti onsorapesifivay isdetiat the bempositions aee previdedtin the form of convenient,
flavoursome, ready-to-drink beverages.

In another aspect, this invention provides a method for increasing protein
20 concentration and synthesis in the small intestine, the method comprising
administering to a pre-mature or non-mature mammal an effective amount of a
nutritional composition containing a dietary protein hydrolysates having a degree
of hydrolysis of less than 50 % and intact proteins being partly in the form of
bioactive peptides. Further, the dietary protein hydrolysate preferably has a non-
) 25 protein nitrogen concentration of at least about 85% of total nitrogen. Non protein
nitrogen is defined as the nltrogen fraction not recovered as a precipitate after
acidification.

Preferably, the method may be used to treat premature or non-mature young
30 mammals to promote growth and maturation of the gastro-intestinal tract.
Additionally, the method can also apply to situations encountered in clinical
nutrition when alterations of the normal growth or turnover of the gut mucosa

occur, e.g. after long term total parenteral nutrition or malnutrition.

35 The nutritional enteral composition also intends to cover very high nutrient
needs for growth, development and maintenance during those situations. It



fl avoursome, ready-to-drink beverages. In another aspect, this invention
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non-mature manmal an effective anmount of .@& nutritional conposition
“containing a dietary protein hydrol ysates having a degree of hydrolysis of
| ess than 50 % and intact proteins being partly in the formof bioactive
peptides. Further, the dietary protein hydrolysate preferably has a non 25

protein nit epgfes CPERAE Hafds@Bn Undutilieasdn PRUtisER"asretibhPlofNihk’ fR&n Non
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al so apply to silt¥fafPGHBE Of B AUFLgnel, campsition 19, he ddmigys will vary
--al t er atSi-ons dependingmpomthe gratbhimaturation oy growth ¢fthe gut ofdeosammakur - - e. g:
after long termtotal parenteral nutrition or malnutrition. 35 The
nutritional enteral conposition also intends to cover very high nutrient
needs for gEsampledevel opnent and mai ntenance during those situations. It 1
0 SEP 2003 -8 ensures optimal digestion and utilization (for tissue
accretion) of the protein source and intends to mnimnmze the nitrogen
waste of th PN The conposition may al so be used for patients with
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is cogl ed LHackfMihSRREALE: The proteins are then dried by
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e whole proteins have a degree of hydrolysis of about 4.41% and a non

protein nitrogen concentration of about 1.1% on the basis of total nitrogen.

Hydrolysate 1
20 An amount of 6.25 kg of whey protein (obtained from Meggle GmbH) is
dispersed in 50 litres of demineralised water at 55°C. The pH of the dispersion is
adjusted to 8.2 by the addition of 1.8 litres of 2M Ca(OH),. The proteins are then
hydrolysed using 30 g of trypsin (Salt free pancreatic trypsin which has an
activity of 6.8 AU/g and a chymotrypsin content of less than 5% and which is
} 25 obtainable from Novo Nordisk Ferment AG, Dittigen, Switzerland). The
hydrolysis reaction is continued for 4 hours at 55°C. During the reaction, the pH
is regulated to 7.4 by the addition of 1.6N NaOH and 0.4N KOH. The enzymes
are then inactivated by heating the reaction mixture to 80°C and holding the
mixture at this temperature for about 5 minutes. The mixture is then cooled to
30 16°C. The hydrolysed proteins are then dried by lyophilisation and packaged into
metal cans. The hydrolysate has a degree of hydrolysis of about 14% and a non
protein nitrogen concentration of about 54.5% on the basis of total nitrogen.

Hydrolysate 2

35 An amount of 6.25 kg of whey protein (obtained from Meggle GmbH) is
dispersed in 50 litres of demineralised water at 55°C. The pH of the dispersion is



15' packaged into nmetal cans. The whol e proteins have a degree of hydrolysis
of about 4.41% and a non protein nitrogen concentration of about gﬁgbon
the basis of total nitrogen. Hydrolysate 1 .20 An anpunt of 6.25 Q ﬁﬁby
protein (obtained fromMeggle GrbH) is spersed in 50 litres. of
demineral i sed water at 55C. The pH of thé& dispersion is adjusted to 8.2 by
the addition of 1.8 litres of 2M Ca(OH)2. The proteins are then hydrolysed
using 30 g of tryp5|n (Salt free pancreatlc trypsi n which has an act|V|ty

of 6.8 AU | ess d
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of hydrol ysﬂ"seﬂdfla%‘(ﬁt? Eag/on@ﬁg%drﬁggeg PFIE 1§ c}ﬂn@hg % baelang the resation
about 54. 5%fisturd o DOSC anafhomhglthélhﬁmg@m thlrmhgietmkef& aboulhs rg{ﬂwest of
i tres of dom nERGIEUI R ben polescls Y01 e HyOralyses agdpE havr USige sep
2003 -9 adj 58g e trypsin at l5)5°CheDadﬁhgtﬂherre@étldn @he igH ds reguthdQ%( EH) By ahe 162

nyar osea nditigh &1 SNOMART A ks RO Uirnd Bz Bkl Sk T, fndeiBed by

AG . The hyhfpailrggsﬂw reaction nunturs te cﬁﬂf’CramdchcfldmgmHe;onmumt atth(y tamperatyre he
reaction, thﬁ' BEOWLS 5 Smiifeie atl'ﬁﬁ fnPxthiré 1?%51{1 p%i ']l'ﬁ W
an ydr yse teinis

0. 4N KOH. ~ The enzy rresh:g_J enlnactlvae
denat ur ed, PEPIGIBEEIGEhen f‘rde}ékihfqml lisqtion @nd paskaged @ﬁ‘élm?éil ang. the m xture

at this tenperature for about 5 minutes. The mixture is then cooled to 56C

and h)ﬁgrol ysed 18" hyc{rgfys%tehﬁgst a egr%e of hydrolysis of about 17.3% and a non
protein nitrogen concentration of about 65.9% on the basis of total nitrogen.

Hydrolysate 3
An amount of 6.25 kg of whey protein (obtained from Meggle GmbH under
20 the trade name Globulal 80) is dispersed in 50 litres of demineralised water at
55°C. The pH of the dispersion is adjusted to 7.5 by the addition of 1.6 litres of
1M Ca(OH), and 162 ml of a solution of 1.6M NaOH and 0.4M KOH. The
proteins are then hydrolysed using 250 g of Alcalase 2.4L (EC 940459 -
obtainable from Novo Nordisk Ferment AG). The hydrolysis reaction is
} 25 continued for 4 hours at 55°C. For the first hour of the reaction, the pH is
regulated to 7.6 by the addition of 1.6N NaOH and 0.4N KOH.
An amount of 250g of Neutrase 0.5L (obtainable from Novo Nordisk
Ferment AG) is added and the proteins are further hydrolysed for 4 hours at
50°C. The enzymes are ‘then inactivated by heating the reaction mixture to 90°C
30 and holding the mixture at this temperature for about 5 minutes. The reaction
mixture is then cooled to 55°C.
The pH of the reaction mixture is adjusted to 7.33 by the addition of 1.6N
NaOH and 0.4N KOH and the reaction mixture hydrolysed again for 4 hours
using 100g of pancreatin at 55°C. During the reaction, the pH is regulated to 7.5
35 by the addition of 1M NaOH. The enzymes are then inactivated by heating the
reaction mixture to 90°C and holding the mixture at this temperature for about 5



50g of trypsin at 55C. During the reaction, the pHis regulated to 7.4 by

the 10 addition of 1.6N NaOH and 0.4N KOH. The enzynes are then P 2003

i nactivated by heating.the reaction m xture to 80C and hol di ng the rgl %g

~at this tenperature for about 5 minutes.jplhe mxture is then cooled to
18C. The hydrolysed proteins are then dried by |yophilisation and packaged

into netal cans. 15 The hydrol ysate has a degree of hydrol ysis of about

17. 3% and a non prot ein nitrogen concentration of about 65.9% on the basis
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and 162 m of a_.gol.ut of 1.6M NaCOH and 0.4M K ro ei ns arethen
hydr ol ysed usi nJi"?SIEV‘h BF hag 3, dggrse Ag;ab ﬁﬁ 13Q1} BIRURBY o
Nor di-sk§ Fer métrbgedponcBatrativa oflasuso. ea’@bm&ibbzms?&mﬂtmﬁugdmfor -4- hours -at -
55C. For the first hour of the reaction, the pHis regulated to 7.6 by the
addition of 1.6N NaCOH and 0.4N KOH. An anmount of 250g of Neutrase 0.5L

(obt ai nabl e Fxanpldldvo Nordi sk Fernent AG is added and the proteins are
further hydrolysed for 4 hours at 50C. The enzynes are then inactivated by
heating the reaction mxture to 90C 30 and holding the m xture at this

t enper ature for Iberder %o wbiaines nuimonnad compositign intended fonspeeifis gastioo

55C. Te PHiffestindl rﬁ%ﬁﬁ(ﬁ{hn”% retiftrel Mamsihdls RE f6fowinEmbutd B gefhdedon of
1.6N NaCH and 0. 4N KOH and e reaction m Xture hydrolysed again for 4

hours wusin ancr.e at .55C. During the reaction, the pHis
regul at ed tg)%gg%ég{)%gp?ﬁ@ 38@?5’%‘?1“8?”?%%04. The enzynes are then
i hactivated by Hée¥d nglrohsaterZasprepared intexample 190C and hol di ng the mi xture

at this t enper at4y yéﬁ{rf)%%%t?’ §s %ﬂ%xﬁ%ﬁﬂ@lnm es. The mxture is then

cooled to 4C. The proterns are dried by Iyophilisation and
packaged into néilado mtact pratamst{gentsininglopad GFRBgr ee of hydrol ysis of
about 35% and a non protein

11) 26 g/ 100 g powder of fat:
40 % medium chain triglycerides
60 % long chain triglycerides

20

it1) 53.6 g/ 100 g powder carbohydrates
65 % lactose
35 % maltodextrins
25 iv) and vitamins, minerals to meet daily requirements.



ni trogen concentration of about 92.6% on the basis of total nitrogen.
Exanple 2 In order to obtain a nutritionnal conposition intended forl0 SEP 2003
specific gastro 10 intestinal maturation in premature mamual s, the
following mxture is prepared : i) 14.5 g/ 100 g powder total protein
content: 10 % hydrol ysate 2 as prepatled in exanple 1, 40 % hydrol ysate 3
as prepared in exanple 1, 15 50 %intact proteins (containing 1 ppm
TGF(32), ii) 26 g/ 100 g powder of fat: 40 % nmediumchain triglycerides 60
% 1long chain triglycerides 20 iii) 53.6 g/ 100 g powder carbohydrates 65 %
| act ose 35 % nal todextrins 25 iv) and vitamns, mnerals to neet daily
requirenents. 1 0 SEP 2003 -11 Cains 1. A nutritional enteral conposition
i ntended for favoring the growh and maturation of non- 5 mature
gastro-intestinal tracts of young na s Which contains - a mixture of
dietary protein hydrol ysates having a degree of hydrolysis in a range of
from about 10 %to |l ess than 50 % by wei ght and being in formof a m xture
of di fif erseptitriions] eme cé@podion intesicAnion favdeingShe hsvthr £ MBtuRRioACfOSon-
being present in an anount of up to about 20 % (each cal cul ated as

ni § r ogen matae2Bstro-iifiestinahtraets opyamgimammalspwhjshreoniginsn f or m of bi oacti ve

peptides. 2. The c osition, of claiml1, wherein the djetary protei

Pyar of yoat dsnidiean ety inatei uBRBsaluahartiE hisegrt of wrdrolyds o b aries Grfuomm

content cal ' ) gghg %?g’t o fdi -af
hydr ol ysi s ag?ﬁtg{)(gﬁot %Zlg%/?%ﬁg@a{o)ﬁyggé ta cc)lut g% 0 ‘gfdar ol ysat e@dlﬁg%ﬁglzg

_15 | esser geptides anid fingedamingsdcsds, the free amino acids being present in an amount of up to

| about 20 % (each calculated as nitrogen x 6,25),

10 - Intact proteins being partly in form of bioactive peptides.

2. The composition of claim 1, wherein the dietary protein hydrolysates contain at least about
5% (by weight, of the total protein content calculated as nitrogen x 6,25) of hydrolysate
having a degree of hydrolysis of about 40 % and at least about 5 % of hydrolysates having a
15 lesser degree of hydrolysis.

3. The composition according to any of the preceding claims, wherein the intact proteins are

present in an amount of at least about 5 % by weight of the total protein content.

20 4. The composition according to any of the preceding claims, wherein the intact proteins are

milk proteins, whey proteins, caseins and bioactive proteins, such as TGF-8.

5. The composition according to any of the preceding claims, wherein bioactive peptides

represent at least about 0.1 to about 4 ng/mg total protein.

25
6. The 'compositic;n acdor'zli.ng to any of -tliewﬁfebéd_ihg claims, which contains ‘a source of " T
protein providing 5 to 30 % of the total energy, a source of carbohydrates, which providés 40
to 80 % of the total energy, a source of lipids, which provides 5 to 55 % of the total energy,
minerals and vitamins to meet daily requirements.
30

AMENDED SHEET



3. The conposition according to any of the preceding clains, wherein the
intact proteins are present in an anount of at |east about 5 % by vief §bf 2003
of the total protein content. 20 4. The conposition according to any of the
preceding clains, wherein the intact prqteins are mlk proteins, whey
proteins, caseins and bioactive proteins such as TG-13. 5. The
conposition according to any of the preceding.clains, wherein bioactive
pepti dés Usemies epmpasitipezstordinguto anyl of dhea praseding nddimg fovtthe prepsraion. of5

6. The conposition according.to any .of th recedi ng cl aing, which cgntains
a source gﬁﬂﬁlﬁ%k Sﬁ“ﬁfag r o0 WQHSIHJF%“I% fop g?‘Poflﬁé BERPWHN é?"‘gyf,lat&rageﬁ ok QB
car bohydr o i %Qf the total energy, a source of
l'i pids, mﬂ%@ﬂﬁéﬁggfgggﬁﬁﬁigﬁg%égygkﬁgﬁ%mﬁg al energy, mnerals and

vitamns to neet daily requirenments. 30 AMENDED SHEET 10 SEP 2003 -12 7.
Use of a conposition according to any of the preceding clains for the
preéparation of a nutritional enteral conposition intended for favoring the
grow h and maturation of non- mature gastro-intestinal tracts of young
mammal s. 5 ]0 AMENDED SHEET

10
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