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Array of age-tailored nutritional formula with optinum fat
cont ent

Field of the invention

The present invention relates to nutritional f ormul ae
which are specifically designed to address the needs of
infants and young children between 0 and 2 years. I n
particular, the invention provides a set of nutritional
conposi tions for i nfants and young children, each
nutritional conposition having age-specific fat contents.
The set of the invention is specifically ainmed at
providing long-term benefits to an infant/young child by
neeting its nutritional needs at each specific age.

Background of the invention

Infant forrmulae, followup formulae and grown-up mlKks
which are ained at different age groups of 0 to 6 nonths,
6 nonths to 1 year and 1 year to 2 years respectively are
wel | known. These fornmulae aimto neet the requirenents of
infants and young children at the different ages.

An age-tailored nutrition system for infants is described
in WO 2009/ 068549, wherein the protein nature and content
are adapted to specific age groups.

The recomended WHO gui del i nes and CODEX for infant

formul ae state that a mnimum of 4.4 g/100kcal of fat
should be present and not exceed 6 g/l OCkcal. For follow
up formulae, the recommendations state that the products
shall not provide Iless than 3g fat per [|QOCkcal and not
nore than 6g fat per | OCkcal .

An article by Fuchs, G. J. et al. in Nutrition Research,
1996, vol. 16, issue 2, 391-400, found that infants from 6
nonths to 1 year fed a lowfat followup formula were not
affected conpared to those fed standard infant fornula in
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terns of growh in weight, r ecunbent length or head
ci rcunference .

pinions therefore diverge as to what the optiml fat
content should be in infant and follow up formnul ae.

Additionally, a nunmber of followup fornmulae and grown-up
m |l ks are manufactured taking into account a hypotheti cal
anount of conplenentary foods. Oten however, the intake
from conplenmentary foods is over- or underestimated for
specific age groups and an inadequate intake of certain
nutrients results, leading to nutritional deficiencies in
infants and young chil dren.

Studi es have shown that infants being fed with both infant
formula and conplenmentary foods nay present deficiencies
in certain nutrients, especially just after weaning and/or
at the age of 6 nmonths to 12 nonths.

It is therefore inportant to address these deficiencies
and in particular to address the level of fat needed at
specific ages in order to avoid overdosing fats at early
ages and/or under-dosing fats at a l|ater stage.

The conposition of the human mlk varies  naturally
according to the age of the infant. Such variations affect
not only the overall caloric density but also greatly
affect the relative conposition of the mlk in the diverse
nutrients. For exanple, the fat conposition and fat anount
of human breast m Ik varies during breastfeeding according
to the age of the infant.

It is therefore also inportant to develop infant and young
child fornmulae which replicate human breast mlk as far as
possible in terms of nutritional properties.

Human breast mlk is indeed the golden standard as for the
conposition of infant fornula. Hence its comnposition
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should try to be mmcked to the extent possible for each
age of the infant/young child.

(bj ect of the invention
The invention therefore ains at ensuring an optiml fat
content in infant and young child fornulae at all ages.

It is also an object of the invention to follow the
nutritional evolution curve of hunman breast mlk at all

ages.

Summary of the invention

The object is solved by neans of the independent clains.
The dependent clainms further develop the central idea of
the invention.

Thus, in a first aspect, the present invention relates to
a set of nutritional conpositions for infants and young
children conprising at |east

a first conposition for infants between O and 6 nonths
having a fat content of between 5 and 6g/100kcal,
preferably between 5.1 and 5.8 g/100 kcal of the first
conposi ti on,

a second conposition for infants between 6 nonths and 1
year having a fat content of between 5 and 6g/100kcal,
preferably between 5.5 and 6g/100 kcal of the second
conposi ti on,

a third conposition for young children from 1 year to 2
years having a fat content of between 5 and 6g/100kcal,
preferably between 5.5 and 6g/100 kcal of the third
conposi tion,

a fourth conposition for young children over 2 years
having a fat content of between 3 and 5g/100kcal,
preferably between 3.5 and 4.5g/100kcal of the fourth
composi tion.

In a second aspect, the invention extends to a set of
nutritional conpositions for infants and young children,
wherein said set conprises at least four nutritional
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conposi tions targeted at infants and young children
between 0 and 6 nonths, between 6 nonths and 1 vyear,
between 1 year and 2 years and above 2 years respectively,

wherein said conpositions have a higher than conventional

fat content for infants between 6 nonths and 2 years and
wherein at |east the conpositions targeted at infants

between 0 and 6 nonths and between 6 nonths and 1 year are
within at least 80% preferably at least 90% more
preferably at least 95% of the average fat content of
human breast mlk at the correspondi ng ages.

The use of the sets of the present invention for feeding
an infant/young child for at least the first two years of
life or for providing an infant/young child with a
bal anced nutritional diet for at least the first two years
of life is also part of the present invention.

In a further aspect, a method for providing nutrition to
an infant/young child in at least the first two years of
life comprising feeding to an infant/young child a set of
nutritional conpositions according to any of claims 1 to 8
at the corresponding ages is provided.

An age-tailored nutrition kit for infants and young
children conprising a set of nutritional conposi tions
according to any of clainms 1 to 8, wherein the nutritional
conpositions are packed in single dose units, each unit
conprising sufficient nutritional conposition to prepare a
single serving upon reconsti tution with water also forns
part of the invention.

The invention further pertains to an infant/young <child
nutrition regimen conprising feeding said infant between 0
to 6 months a nutritional conposition having a fat content
of between 5 and 6g/100kcal, preferably between 5.1 and
5.8 ¢/100 kcal, such that the total daily intake is at
| east 400 kcal, preferably at |east 435 kcal,

feeding said infant between 6 nonths and 1 vyear a
nutritional conposition having a fat content of between 5
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and 6g/100kcal, preferably between 5.5 and 6g/100 kcal and
compl enentary solid foods such that the total daily intake
is at least 550 kcal, preferably at |east 580 kcal,

feeding said young child from 1 year to 2 years a
nutritional conposition having a fat content of between 5
and 6g/100kcal, preferably between 5.5 and 6g/100 kcal and
compl enentary solid foods such that the total daily intake
is at least 750 kcal, preferably at |east 765 kcal,

feeding said young <child over 2 years a nutritional
conposi tion having a fat content of between 3 and
5g/ 100kcal , preferably between 3.5 and 4.5g/100kcal and
conpl enent ary solid foods, such that the total daily
intake is at least 900 kcal, preferably at [|east 1000
kcal .

Final |y, another facet of the invention relates to a
nutritional conposition for young children between 1 year
and 2 years conprising fat and |ong-chain unsaturated
fatty acids, wherein the fat content is between 5 and
6g/ 100kcal , preferably between 5.5 and 6g/100 kcal and the
| ong-chain unsaturated fatty acids are DHA and ARA

Det ai | ed description of the invention

In the present specification, the following words are
given a definition that nust be taken into account when
reading and interpreting the description, exanples and
clains.

Infant: according to the Commission Directive 91/321/EEC
of 14 May 1991 on infant formulae and foll owon fornulae,
article 1.2 (a), the term "infants" nmeans children under
the age of 12 nonths. This definition is adopted in the
present specification.

Young Children: according to the Commission Directive
91/ 321/ EEC of 14 May 1991 on infant formulae and follow on
formul ae, article 1.2 (b, the term "young children" nmeans
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children aged between one and three years. This definition
is adopted in the present specification.

Infant formulae: according to the Commission Directive
91/ 321/ EEC of 14 May 1991 on infant formulae and follow on
formulae, article 1.2 (¢), the term "infant fornula" means
foodstuffs intended for particular nutritional use by
infants during the first four to six months of life and
satisfying by thenselves the nutritional requirenents of
this category of persons. This definition is adopted in
the present specification. It has to be understood that
infants can be fed solely with infant fornmulas, or that
the infant formul a can be used by the carer as a
compl ement of human mlk. 1t is synonynous to the wdely
used expression "starter formula".

Fol l ow-on fornul ae: according to the Comm ssion Directive
91/ 321/ EEC of 14 May 1991 on infant formulae and foll ow on
formulae, article 1.2 (d, the term "followon formulae"
means foodstuffs intended for particular nutritional use
by infants aged over four nonths and constituting the
principal liquid elenent in a progressively diversified

diet of this category of persons. This definition is
adopted in the present specification.

Probiotic: according to the paper Probiotics in Man and
Animals, J. Appl Bacteriol. 66: 365-378, a probiotic is
defined as a live mcrobial feed suppl enent whi ch
beneficially affects the host aninmal by inproving its
intestinal mcrobial balance.

The present invention relates to a set of nutritional
conmpositions for infants and young children. The set is
formed of at least four nutritional conpositions ainmed at
at least four different age groups.

In the present invention, the nutritional conpositions are
preferably in the form of a powder to be reconstituted or
concentrate to be diluted. The powder or concentrate can
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be reconstituted or diluted with water. The end product is
thus preferably a liquid.

The set of the invention conprises a first conposition for
infants between O and 6 nonths having a fat content of
between 5 and 6g/100kcal. Preferably, the fat content is
between 5.1 to 5.8g/100kcal, nost preferably it is between
5.3 and 5.7 g/l OCkcal

The fat content of the first conposition is preferably
between 48 and 54% preferably between 50 and 52% of the
total energy for said first conposition

The set further conprises a second conposition for infants
between 6 nonths and 1 year having a fat content of
between 5 and 6g/100kcal. Preferably, the fat content is
between 5.5 and 6g/100 kcal, nost preferably it is
5.69g/ 100kcal .

The fat content of the second conposition is preferably
between 48 and 54% preferably between 50 and 54% of the
total energy for said second conposition

The set further conprises a third conposition for young
children from 1 year to 2 years having a fat content of
between 5 and 6g/100kcal. Preferably, the fat content is
between 5.5 and 6g/100 kcal, nost preferably it is
5.69g/ 100kcal .

The fat content of the third conposition is preferably
between 48 and 54% preferably between 50 and 54% of the
total energy for said third conposition

The set further conprises a fourth conposition for young
children over 2 years having a fat content of between 3
and 5g/100kcal. Preferably, the fat content is between 3.5
and 4.5g/100kcal, nost preferably it is 4g/100kcal.
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The fat content of the fourth conposition is preferably
between 35 and 51% nore preferably between 38 and 45%
nost preferably between 35 and 40% of the total energy for
said fourth conposition.

The conpositions which form part of the set according to
the invention are thus characterized in that they provide
a fat content whi ch better nmeet s the needs of
i nf ant s/ young chil dren at t he di ff erent ages. In
particular, the fat content of the second conposition for
infants between 6 nonths and 1 year is higher than

conventional conpositions ained for this age group. Al so,

the fat content of the third conposition for young
children between 1 year and 2 years is higher than
conventional conpositions for this age group.

Conventional conpositions such as NAN® or Good Start® from
Nestle which are ained at infants and young children of 6
nonths to 1 year and 1 year to 2 years generally have a
fat content of 5.1 g fat per 100 Kcal or 3.4 g/10OM of
ready to drink conposition.

Thus, it has been found that the set of the invention
provides long-term benefits over a period of at least two
years, where the infant s/young children have a bal anced
nutritional intake especially in terns of fat. The set
provides an optimal fat content at all ages and avoids the
pitfalls of overdosing or under-dosing fat.

It has further been found that the nutritional
conpositions of the present set work in synergy such that
optimal health effects are observed when the nutritional
conpositions are used consequently. Therefore, using the
nutritional conpositions independently (i.e. not as part
of a set) would not achieve the beneficial effects to the
sane extent.

M mcking human breast mlk to the best possible extent
has been considered as a guidance as for the conposition
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of the conventional infant at each individual age of the
infant. However the present invention proposes to closely
follow or get close to the conposition of the human breast
mlk in the full array of individual conposi tions,
conprising at least 4 specific stages (4 specific age
groups) . The array of conpositions of the invention thus
allows to nore closely follow the conposition of human
breast mlk by proposing to have 4 individual ages,
whereas standard infant fornula conventionally propose 2
or 3 stages.

Al'so, the array of conpositions of the invention optimzes
the fat intake of the infants during an extended period of
time. It has been hypothesized from on-going related
studies that this optimzation can relate to long term
health benefits such as |ower occurrence of infections,
improved inmmune function and immune def enses, | ower
occurrence of allergies, better gut functions, better gut
mat uration, optinmm growth, avoidance of over-weight |ater
in life and/or better brain devel opnent.

It is hypothesized that the optimzed fat intake over tine
allows not only for the best caloric intake and best fatty
acids profile and intake (for exanple fatty acid that have
been shown to relate to brain developnent) , but also that
the fat enables the transport and intake of I|ipo-soluble
nutrients which play an inportant role in growh and

devel opnent. The fat acts indeed as a carrier to |ipo-
soluble nutrients. As an illustration, provi di ng an
optimzed fat content in the conpositions over a |ong

period of time indirectly enhances the intake of |ipo-
sol uble vitam ns, or other nutrients (such as lipidic
components of mlk fat globule nenbranes) over an extended
period of tine.

The fat in the nutritional conpositions may be selected
from mlk and/or vegetable fat. Typical vegetable fats
include palm olein, high oleic sunflower oil, high oleic
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safflower oil, canola oil, fish oil, coconut oil, bovine

mlk fat or any mxtures thereof.

In a preferred enbodi ment any  of the nutritional
composi tions which form part of the set my further
conprise long-chain polyunsaturated fatty acids (LC PUFA)

These have been linked to benefits in infant/young <child
devel opnent . Preferably, the LC-PUFA are selected from
docosahexaenoi ¢ acid (DHA) , arachidonic acid (ARA) ,

ei cosapentaenoic acid (EPA) or any mxtures thereof. Most
preferably, t he first, second and third nutritional
conpositions conprise a mxture of docosahexaenoic acid
(DHA) and arachidonic acid (ARA) . Mst preferably, t he
fourth conposition conprises docosahexaenoic acid (DHA)

The origin of DHA or ARA may be of inportance in the
context of the present invention as DHA and/or ARA from
fish oil my have a different effect conpared to mcrobial
DHA or ARA The sustained fat intake of the present
invention nmay conpensate for that effect.

Any of the conpositions of the set of the invention nmay
also conprise nmedium chain triglycerides and/or mlk fat
gl obul e menbranes (MFGV)

In the set of the present i nvention, any of the first,
second, third or fourth conposition may further conprise

car bohydr at es. Sui t abl e car bohydrat e sour ces i ncl ude
| act ose, sacchar ose, mal t odextrin, starch and m xtures
t her eof . In a preferred enbodinment, the first and second

conpositions conprise lactose. Preferably, the arount of
lactose in the first and second conpositions i s between
9.5 and 12 g¢g/100 kcal, preferably bet ween 10 and 11
g/ | OCkcal . The third and fourth conpositions preferably

conpri se a m xture of | actose and nmaltodextrin.
Preferably, the nmaltodextrin has a DE of 19. Most
preferably, the ratio of lactose to maltodextrin in the

third and fourth conpositions is 70:30.



WO 2012/004273 PCT/EP2011/061339

10

15

20

25

30

35

11

The conpositions may further conprise proteins such as
intact or hydrolysed protein, proteins associated wth
mlk fat globule nenbrane (MF&QV) , casein, whey, soy
pr ot ein, or any m xtures t her eof . In a preferred
enbodi nent, the conpositions conprise and mxture of whey
and casein. Preferably, the ratio of whey to casein in the
first conposition i s 70:30. The second and third

conpositions preferably have a ratio of whey: casein of
50: 50. Preferably, the fourth conposition has a whey to

casein ratio of 40:60. The protein cont ent in the
conmposi tions preferably varies bet ween 1.5 to 2.5
g/ | CCkcal . For i nst ance, the first conposi tion may

conprise a protein content of 1.8 to 2.25 g/l QOCkcal. The
second conposition may conprise a protein content of 1.8
g/ CCkcal. The third conposition may conprise a protein
content of 2 g /1 OOkcal. The protein content of the fourth
conposition is preferably 2.25 g/l OCOkcal .

Optionally, the conpositions may conprise vi tam ns
selected fromvitamn A, beta-carotene, vitamn D, vitamn
E, vitamin K, vitamn c, vitamn Bl, vitamn B2, niacin,
vitamin B6, folic acid, pantothenic acid, vitamn Bl2,
bi oti n, chol i ne, i nosi tol, tauri ne, carnitine, or any
m xtures thereof.

Addi tional ly, the conpositions may conprise mnerals
sel ect ed from sodium pot assi um chlori de, cal ci um
phosphorus, mnagnesium nmanganese or any m xtures thereof.

Trace elenents such as iron, i odi ne, copper, zi nc,
sel enium fluorine, chromium nol ybdenum or any m xtures
thereof may also be present in the conpositions formng
the set of the invention.

In a preferred enbodi nent, any of the conpositions formng
part of the set may conprise |actoferrin.

Addi tionally, any of the conpositions may conprise
prebiotics. If present, the prebiotic is preferably
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present in the conpositions in an anmount 1 to 20w %
preferably 2 to 15m % on a dry matter basis.

A prebiotic is a non-digestible food ingredient t hat
beneficially affects the host by selectively stinmulating
the gromh and/or activity of one or a limted nunber of
bacteria in the colon, and thus inproves host health. Such
ingredients are non-digestible in the sense that they are
not broken down and absorbed in the stomach or small
intestine and thus pass intact to the colon where they are
selectively fernmented by the beneficial bacteria. Exanples
of prebiotics include certain oligosaccharides, such as
fruct ool i gosacchari des (FOS) and gal actool i gosacchari des
(G0S) . A conbination of prebiotics my be used such as 90%
G&OS with 10% short chain fructo-oligosaccharides such as
the product sold under the trade mark Raftilose® or 10%
inulin such as the product sold under the trade mark
Raf tiline®.

A particularly preferred prebiotic is a mxture of
gal act o- ol i gosacch a r i de (s ) , N-acetyl at ed
ol i gosaccharide (s) and sialylated oligosaccharide (s) in
which the N- acetylated oligosaccharide (s) conprise 0.5 to

4.0% of t he ol i gosacchari de m xt ur e, the gal acto-
oligosaccharide (s) conprise 92.0 to 98.5% of the
ol i gosacchari de m xt ure and t he si al yl at ed
ol i gosaccharide (s) conpri se 1.0 to 4. 0% of t he
ol i gosacchari de m xt ur e. This mxture is hereinafter

referred to as " CMOS- GOS".

Preferably, any of the conpositions of the set for the
invention contain from 2.5 to 15.0 wt% CMOS-GOS on a dry
matt er basis wth the proviso that the conposition

conpri ses at | east 0.02 W% of an  N- acetyl at ed
ol i gosacchari de, at | east 2.0 wt%  of a gal acto-
ol i gosacchari de and at least 0.04 w% of a sialylated

ol i gosacchari de
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Sui t abl e N-acetyl at ed ol i gosacchari des i ncl ude
Gl NAcoi I, 3Ga*l, 4dc and @Gl Bi, 6Gal NAcal , 3Gl Ri ,4d c . The
N-acetyl at ed ol i gosacchari des my be prepared by the
action of glucosam nidase and/or galactosam nidase on N-
acetyl - gl ucose and/ or N-acetyl gal act ose. Bqual |y, N-
acetyl - gal act osyl transferases and/or N acetyl -glycosyl

transferases may be wused for this purpose. The N-
acetyl ated ol i gosacchari des my also be produced by
fermentation t echnol ogy usi ng respective enzynmes
(reconmbi nant or natural) and/or mcrobial fernmentation. In

the latter case the microbes may either express their
natural enzymes and substrates or may be engineered to
pr oduce respective substrates and enzynes. Si ngl e
m cr obi al cultures or mxed cultures my be used. N-
acetylated oligosaccharide formation <can be initiated by
accept or substrates starting from any degree of
pol ymeri sation (pPpy from DP=1 onwards. Another option is
the chem cal conversion of keto-hexoses (e.g. fructose)
ei t her free or bound to an oligosaccharide (e.g.
| act ul ose) into N-acet yl hexosam ne or an N-
acetyl hexosam ne containing oligosaccharide as described
in Wodnigg, T. M.; Stutz, A E (1999) Angew. Chem Int.
Ed. 38:827-828.

Sui t abl e gal act o-oligosaccharides i ncl ude &M, 6Gal,
Gai pi, 6Gaipi, 4dc, Gai pi, 6Gaipi, 64 c, Gai pi, 3Gaipi, 3dc,
Gai pi, 3Gaipi, 4dc, Gai pi, 6Gaipi, 6Gipi, 4d c,
Gai pi, 6Gaipi, 3Gipi, 4dc, Gipi ,3Gipi ,6Gipi ,4dc, Gipi,
3Gai pi, 3Gipi, 43 c, Gai pi, 4Gipi, 4G cC a n d

Gai pi, 4Gaipi, 4Gai pi, 4G c.

Synt hesi sed gal act o-ol i gosacchari des such as G, 6G"I,
4d c, Gai pi, 6Gaipi, 6dc, Gai pi, 3Gaipi, 4dc,
Gai pi, 6Gaipi, 6Gai pi, 4dc, Gai pi, 6Gaipi, 3Gipi ,4dc and
Gai pi, 3Gi pi, 6Gai pi, 4dc, Gai pi, 4Gipi, 4G cC and
&M, 4&@MN, 4&@M, 4dc and  nmixtures t her eof are

commercially available wunder the trademarks Vivinal® and
Elix"or® Oher suppliers of oligosaccharides are Dextra
Laboratori es, Sigma-Aldrich Chemie GtbH and Kyowa Hakko
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Kogyo Co.,Ltd . Aternatively, specific
gl ycosyltransf erases, such as galactosyltransf erases may
be used to produce neutral oligosaccharides.

Sui t abl e sialylal ed ol i gosacchari des i ncl ude
NeuAca2, 3G"l, 4dc and NeuAcao2, 6Ga™l , 4Glc. These
sialyl ated ol i gosacchari des may be i sol at ed by

chromatographic or filtration technology from a natural
source such as animal mlks. Alternatively, they may also

be produced by biotechnol ogy usi ng specific
sialyltransf erases either by enzyne based fernentation

t echnol ogy (reconbi nant or nat ur al enzynes) or by
m cr obi al fermentation technol ogy. In the latter case

m crobes may either express their natural enzymes and
substrates or may be engineered to produce respective
substrates and enzynes. Single mcrobial cultures or mxed
cultures may be used. Sialyl-oligosaccharide formation can
be initiated by acceptor substrates starting from any
degree of polynerisation (pP) from DP=1 onwards.

The conpositions may optionally contain other substances
which may have a beneficial effect such as nucl eotides,
nucl eosi des, and the 1ike. Nucl eotides may be selected
from cytidine nonophosphate (cw) , wuridine nonophosphate
(UMP) , adenosine nonophosphat e (AMP) , guanosine
nonophosphate (Gw) or any mxtures thereof.

Any of the nutritional conpositions may also conprise at
| east one probiotic bacterial strain.

Exanples of suitable probiotic m cr o- or gani sns i ncl ude
yeasts such as Saccharonyces , Debaronyces, Candida, Pichia
and Torulopsis, nmoulds such as Aspergillus, Rhizopus,

Miucor, and Penicillium and Torulopsis and bacteria such as
the genera Bifidobacterium Bacteroides, Costridium
Fusobact eri um Mel i ssococcus Pr opi oni bact eri um

Streptococcus, Enterococcus, Lactococcus, Staphylococcus,
Pept ost r epococcus , Baci | | us, Pedi ococcus , M crococcus ,
Leuconost oc, Wei ssel | a, Aer ococcus , Cenococcus and
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Lactobacillus . Specific exanples of suitable probiotic
m cro-organi sms  are: Saccharomyces cereviseae, Baci | | us
coagul ans, Bacillus licheniforms, Bacillus subtilis ,
Bi fi dobacterium bi fidum Bi fi dobacterium infantis,
Bi fi dobacterium |ongum Enterococcus faecium Enterococcus
faecalis, Lact obaci | | us aci dophi | us, Lact obaci | | us
alimentarius , Lact obaci | | us casei subsp. casei
Lact obaci | | us casei Shi r ot a, Lact obaci | | us curvatus,
Lact obaci | | us del brucki i subsp. lactis, Lact obaci | | us
farci mnus , Lact obaci | | us gasseri , Lact obaci | | us
hel veti cus, Lact obaci | | us johnsonii, Lact obaci | | us
reuteri , Lact obaci | | us r hammosus (Lact obaci |l | us ce)
Lact obaci | | us sake, Lact ococcus lactis, M crococcus
vari ans, Pedi ococcus acidilactici , Pedi ococcus
pent osaceus |, Pedi ococcus acidilactici , Pedi ococcus
hal ophi | us, St rept ococcus faecalis, St rept ococcus
t her nophi lus , Staphyl ococcus carnosus, and Staphyl ococcus
xyl osus .

Preferred probiotic bact eri al strains i ncl ude

Lactobacillus rhamosus ATCC 53103 obtainable from Valio
Oy of Finland wunder the trade mark LGG Lactobacillus
rhammosus CGMCC 1.3724, Lactobacillus paracasei CNCM  1-
2116, Lactobacillus reuteri ATCC 55730 and Lactobacillus
reuteri DSM 17938 obtainable from BioGaia AB,
Bi fi dobacterium lactis CNCM 1-3446 sold inter alia by the
Christian Hansen conpany of Denmark under the trade mark
Bb 12 and Bifidobacterium |ongum ATCC BAA-999 sold by
Morinaga M Ik Industry Co. Ltd. of Japan under the trade
mar k BB536.

The anmount of probiotic, if present, is preferably present
in an amount of 103 to 1022 cfu/g, nore preferably 10S to
101t cfu/g, even nore preferably 104 to 109 cfu/g, nost
preferably 107 to 109 cfu/g conposition or per mL of
conposi ti on. In a preferred enbodinent, any of the
nutritional conpositions of the set conprise 2xI07 cful/g.
Most preferably, the probiotic is Bifidobacterium |actis.
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In an enbodi nment, the anmount of probiotics present in the
conpositions of the set may |ikewi se preferably vary as a
function of the age of the infant/young child.

The set of the invention ains to match closely the
nutritional evolution curve of human breast mlk, at |east
with respect to the fat content.

Thus, in an enbodiment, each of the first, second, third
or fourth conposition of the set of the invention is
within at least 80% preferably at least 90% nore
preferably at least 95% of the average fat content of
human breast mlk at the correspondi ng ages.

In a further enbodinment, the invention covers a set of
nutritional conpositions for infants and young children,

wherein said set conprises at least four nutritional

conpositions targeted at infants and young children
between 0 and 6 nonths, between 6 nonths and 1 vyear,

between 1 year and 2 years and above 2 years respectively,

wherein said conpositions have a higher than conventional

fat content for infants between 6 nonths and 2 years and
wherein at |east the conpositions targeted at infants

between 0 and 6 nonths and between 6 nonths and 1 year are
within at least 80% preferably at least 90% nore

preferably at least 95% of the average fat content of
human breast mlk at the corresponding ages. Preferably,

each individual conposition is within at |least 80% nore
preferably at least 90% even nore preferably at |east 95%
of the average fat content of hunman breast nmilk at the
correspondi ng ages.

A nutritional conposition for young children between 1
year and 2 years conprising fat and |ong-chain unsaturated
fatty acids, wherein the fat content is between 5 and
6g/ 100kcal , preferably between 5.5 and 6g/100 kcal and the
| ong-chain unsaturated fatty acids are DHA and ARA, also
forms part of the invention. Such nutritional conposition
has a higher fat content than conventional nutritional
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conposi tion for this age range. Since conventional
nutritional conposi tions have been l'inked W th
defi ci enci es, the present conposition thus provides a
young child between 1 year and 2 years with an optiml fat
range .

The nutritional conpositions may be prepared in any
suitable manner. For exanple, an infant fornula my be
prepared by blending together a protein source, a
carbohydrate source, and a fat source in appropriate
proportions. |If used, emulsifiers may be included in the
blend. The vitamns and mnerals may be added at this
point but are wusually added later to avoid thernal
degradation. Any lipophilic vitamns, emulsifiers and the
like may be dissolved into the fat source prior to
bl endi ng. Water, preferably water which has been subjected
to reverse osnosis, may then be mxed in to forma liquid
m xture .

The liquid mxture may then be thermally treated to reduce
bacterial |oads. For exanple, the liquid mxture my be
rapidly heated to a tenperature in the range of about 80°C
to about 110°C for about 5 seconds to about 5 mnutes.
This may be carried out by steam injection or by heat
exchanger ; for exanpl e a pl ate heat exchanger.
The liquid mxture may then be cooled to about 60°C to
about 85°C for exanple by flash cooling. The liquid
m xture may then be honobgenised for exanple in two stages
at about 7 MPa to about 40 MPa in the first stage and
about 2 MPa to about 14 MPa in the second stage. The
honogeni sed m xture may then be further cooled to add any
heat sensitive conponents such as vitamns and mnerals.
The pH and solids content of the honogenised mxture are
conveniently st andar di sed at this poi nt .
The honobgenised mxture is transferred to a suitable
dryi ng apparatus such as a spray drier or freeze drier and
converted to powder. The powder should have a noisture
content of less than about 3% by weight. Alternatively,
t he honobgeni zed m xture is concentrated.
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If it is desired to add probiotic (s), they may be cultured
according to any suitable nmethod and prepared for addition
to the infant fornmula by freeze-drying or spray-drying for

exanpl e. Al ternatively, bacterial pr epar ati ons can be
bought from specialist suppliers such as Christian Hansen
and Mrrinaga already prepared in a suitable form for

addition to food products such as infant fornula. Such
bacterial preparations may be added to the powdered i nfant
formula by dry m xing.

The set of the invention is used for feeding an
infant/young child for at least the first tw years of
life. Thus, the invention also relates to a nmethod for
providing nutrition to an infant/young child in at |east

the first two years of life which conprises feeding to an
infant/young child the set of nutritional conposi tions

descri bed herein at the correspondi ng ages.

In an enbodi nent of the invention, the nutritional
conpositions are packed in single dose units, each unit
conprising sufficient nutritional conposition to prepare a
single serving upon reconstitution with water.

A single serving generally conprises 8 to 35 g, preferably
10 to 30g, nost preferably 11 to 28 g of powder to be
reconstituted with 80 to 300 nL, preferably between | QOO
and 250 mL of water. Alternatively, if the nutritional
conposition is a concentrate, a single serving includes 1
to 50 mL of concentrate to be diluted with 50 to 250 nL of
wat er .

The set of the invention is also used for providing an
i nfant/young child with a balanced nutritional diet for at
| east the first two years of life.

Another facet of the invention therefore relates to an
i nfant/young child nutrition regi men. The regi men
conprises feeding an infant between 0 and 6 nonths a
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nutritional conposition having a fat content having a fat
content of between 5 and 6g/100kcal, preferably between
5.1 and 5.8 g/100 kcal, such that the total daily intake
is at |east 400 kcal, preferably at |east 435 kcal.

It then conprises feeding said infant between 6 nonths and
1 year a nutritional conposition having a fat content of
between 5 and 6g/100kcal, preferably between 5.5 and
6g/ 100 kcal and conplenmentary solid foods such that the
total daily intake is at l|east 550 kcal, preferably at
| east 580 kcal.

Further, it conprises feeding said young child from 1 year
to 2 years a nutritional conposition having a fat content
of between 5 and 6g/100kcal, preferably between 5.5 and
6g/ 100 kcal and conplenmentary solid foods such that the
total daily intake is at least 750 kcal, preferably at
| east 765 kcal

Finally, it conprises feeding said young child over 2
years a nutritional conposition having a fat content of
between 3 and 5g/100kcal, preferably between 3.5 and

4.5¢g/ 100kcal and conplenmentary solid foods, such that the
total daily intake is at least 900 kcal, preferably at
| east 1000 kcal

The conpl enentary solid foods may be any of the foods
comrercially available for the corresponding age range.
These include pureed vegetables, neats, fish, fruits, etc.
It has been found that such a reginmen provides a child

with a balanced nutritional intake at least for the first
two years of life and an optimal intake of fat at all
ages .

The invention also pertains to an age-tailored kit for
infants and young children. The kit conprises a set of
nutritional conposi tions as descri bed her ei n. The
nutritional conpositions are packed in single dose units,

each unit conprising sufficient nutritional conposition to
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prepare a single serving upon reconst itution with water.
Typically, the units conprise 10 to 30 g of powdered
nutritional conposition or 5 to 50 g of a concentrate of
nutritional conposition. Preferably the units are in the
form of capsules. They may also be in the form of stick
packs or sachets.

The capsules nay be disposable capsules equipped wth
opening neans contained within the <capsule to permt
draining of the reconstituted fornula directly from the
capsule into a receiving vessel such as a young child
bottle. Such a nethod of using capsules for dispensing an
infant or young child nutritional conposition is described
in wO2006/ 077259 . The different nutritional conpositions
formng part of the set of the invention may be packed
into individual capsules and presented to the consumer in
mul ti packs containing a sufficient nunber of capsules to
neet the requirenents of an infant for one week for
exanple. Suitable capsule constructions are disclosed in
WO2003/ 059778 .

The present invention is further illustrated hereinafter
by means of the following non-limting exanples.
Examples

An age-tailored set of nutritional conpositions are given
in the table bel ow

For mul a
Otoe | Mtol 1462|2103
Age range mont hs 12 yr yr
mont hs

Reconstitutio
n RTD Vol une 100 to 200 230 230 230

Basi cs ()
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Ener gy
density 63-67 63 63 63
(kcal /100 m)
Cont ent
(g/ 1 Okcal ) 1.8 - 2.25 1.8 2 2.25
11.3 -
Cont ent /1 11.3
Protein (o/1) 15.1
Whey :Casein 70: 30 50: 50 50: 50 40:60
Functi onal i
protei ns
Lact ose Lact os
/' MD e / MD
Type Lact ose Lact ose DE19
DE19 (70: 30
Car bo - (70: 30) )'
hydrates = rent 9.7 to o 6 0 6 "
(g/1 OCCkcal) 11.6 ' ' '
65.0 to
Content (g/1) 73 5 66. 8
Fat
m X
foll ow
s AHA:
sat .
Tvpe MIk & MIk & | MIk & Fat
yp Veg . Veg . Veg . <7% +
pol yun
S.
<10%
LA/ ALA
Lipids | >0
nten
(g/ | OCkcal ) 5.1 to 5.8 5.6 5.6 4
content (as %
of total 459 to 1 45 g 50. 4 50. 4
52.2
ener gy)
32.1 to
Content (g/1) 389 35.3
DHA + DHA + DHA
LC- PUFA DHA + ARA ARA ARA 0.3%f
a
Sol ubl e Cont ent
Fi bers (g/1 OCkcal)
Probi ot i Type B.1 ;itl S
¢S Cont ent 10’cful g
Nucl eot i CwP (nmg/100
1.1 - -
des kcal )
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uwP 0.7 - -
AMP 0.7 - -
GW 0.2 - -
Nucl eoPr em x - -
Na (ng) 25 to 37.5 25 25 -
K (mg) 80 to 95 80 80 -
Na/ K (ol ar 0.53 to
ratio) 0.67 0.53 0.53
(Na+K) / Cl ]
M neral s molar ratio 1.71 tol 81 1.71 1.71
(/10xcal) o (ny) 65 to 80 65 65 -
Ca (np) 60 60 80 80
P () 33 33 50 50
Mg (np) 7 7 10 10
Mnh ~g) 5 5 - -
Ca/P 1.8 1.8 1.6 1.6
Vit. A (ng 0.09 to
RE) 01125 0.09 0.06 0.06
Beta carotene
(ug)
Vit. D (m) 0.0015 0.0015 0.0018 0.0018
Vit. E (m) 1.3 1.3 1.3 1.3
Vit. K (Ug) 8 8 4 4
Vit. C (my) 15 15 10 10
Vit. Bl (mg) 0'%71“’ 0.1 0.08 0.08
Vit. B2 (m) 0.1 0.1 0.08 0.08
Vi t ani ns Ni acin (ng) 0.5 0.5 0.8 0.8
(/10Ckcal) |Vit. B6 (m) 0.05 0.05 0.07 0.07
Folic acid 15 to 16 15 15 15
(ug)
Pant ot heni c
Acid () 0.7 to 0.8 0.8 0.4 0.4
Vit. B12 (Ug) 0.2 0.2 0.15 0.15
Biotin *~g) 2 2 1.5 1.5
Choline (ng) 20 20 30 30
I nositol (ng) 25 20 - -
Taurine (ng) 8 6 - -
Carnitine 15 ) ) )
()
T Fe (nmg) 0.7 1 1 1
race
Hements |l (U9 1050t60 t20 20 15 15
(/1okeal) | cu (n) 0 o8 ° 0.06 0.05 0.05
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zZn (ny) 1to 1.2 0.8 0.6 0.6

Se (ug) 3to 4 3 3.5 3.5

F (hg) - - -
It was shown that feeding a set of nutritional
conpositions as exenplified above, the dietary need of
infants/young children were net, in particular with

regards to fat. Also,

of human breast mlk at

the conpositions were a close match

the different

ages.
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Cl ai ns

1. A set of nutritional conpositions for infants and

young children conprising at |east

a first conposition for infants between 0 and 6
nonths having a fat cont ent of between 5 and
6g/ 100kcal , preferably between 5.1 and 5.8 g/100 kcal
of the first conposition,

a second composition for infants between 6 nonths and
1 year having a fat content of between 5 and
69/ 100kcal , preferably between 5.5 and 6g/100 kcal of
the second conposition,

a third conposition for young children from 1 year to
2 years having a fat content of between 5 and
69/ 100kcal , preferably between 5.5 and 6g/100 kcal of
the third conposition,

a fourth composition for young children over 2 years
having a fat content of between 3 and 5g/100kcal,
preferably between 3.5 and 4.5g/100kcal of the fourth
conposition .

. Set according to claim 1, wherein the fat content of

the first composition is between 48 and 54% of the
total energy for said first conposition,

wherein the fat content of the second conposition is
between 48 and 54% of the total energy for said
second conposition,

wherein the fat content of the third composition is
between 48 and 54% of the total energy for said third
conposi tion,

wherein the fat content of the fourth conposition is
between 35 and 51% preferably between 38% and 45% of
the total energy for said fourth conposition.

. Set according to any of the preceding clainms, wherein

any of the first, second, third or fourth conposition
conpri ses | ong- chai n pol yunsat ur at ed fatty acids
selected from docosahexaenoic acid (DHA) , arachidonic
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acid (ARA) , or eicosapentaenoic acid (EPA), and/or
conprises nediumchain triglycerides and/or mlk fat
gl obul e menbranes (MFGVW) , and any m xtures thereof.

. Set according to any of the preceding clains, wherein

any of the first, second, third or fourth conposition
conpri ses vi t am ns, m ner al s, trace el enent s,

| actoferrin, probi otics, prebiotics, pr ot ei ns
associated wth mlk fat globule nenbrane (MGQY ,
hydrol ysed or non-hydrolysed protein, carbohydrates

such as | actose, malt odex trin, and any mxtures

t her eof .

. Set according to any of the preceding clains, wherein

each of the first, second, third and/or fourth
conposition is wthin at least 80% preferably at
least 90% nore preferably at |[east 95% of the
average fat content of human breast mlk at the
correspondi ng ages.

. Set according to any of the preceding clains, wherein

the nutritional conposi tions are in the form of a
powder to be reconstituted or a concentrate to be
diluted .

. Set of nutritional conpositions for infants and young

children, wherein said set conprises at least four

nutritional conposi tions targeted at infants and
young children between O and 6 nonths, between 6
months and 1 year, between 1 year and 2 years and
above 2 years respectively, wherein said conpositions

have a higher than conventi onal fat content for

infants between 6 nonths and 2 years and wherein at
| east the conpositions targeted at infants between O
and 6 nonths and between 6 nonths and 1 year are
within at least 80% preferably at least 90% nore

preferably at l|east 95% of the average fat content of
human breast mlk at the corresponding ages.
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Set according to claim 7, wherein said set conprises
at least four nutritional conpositions targeted at
infants and young children between 0 and 6 nonths,
between 6 nonths and 1 year, between 1 year and 2
years and above 2 years respectively, wherein said
conposi tions have a higher than conventional f at
content for infants between 6 nonths and 2 years and
wherein each individual conposition is wthin at
| east 80% preferably at least 90% nore preferably
at least 95% of the average fat content of hunman
breast mlk at the correspondi ng ages.

. Set according to any of the preceding clainms, for use

in feeding an infant for at least the first two years
of life.

Set according to any of the preceding clains,
for use in providing an infant wth a bal anced
nutritional diet for at least the first two years of

life.

Method for providing nutrition to an infant in
at least the first tw years of life conprising
f eedi ng to an i nf ant a set of nutritional

conpositions according to any of claims 1 to 8 at the
correspondi ng ages.

Met hod according to claim 11, wherein the
nutritional conpositions are packed in single dose
units, each wunit conprising sufficient nutritional
conposi tion t o prepare a single serving upon
reconstitution with water.

An age-tailored nutrition kit for infants and
young children conprising a set of nutritional
conmposi tions according to any of clains 1 to s,
wherein the nutritional conpositions are packed in
single dose wunits, preferably capsules, each wunit
conprising sufficient nutritional conmposition to
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prepare a single serving upon reconst itution wth
wat er .

An i nfant/young child nutrition reginen
conprising feeding said infant between 0 to 6 nonths
a nutritional conposition having a fat content of
between 5 and 6g/100kcal, preferably between 5.1 and
5.8 ¢g/100 kcal, such that the total daily intake is
at least 400 kcal, preferably at |east 435 kcal
feeding said infant between 6 nonths and 1 year a
nutritional conposition having a fat content of
between 5 and 6g/100kcal, preferably between 5.5 and
6g/ 100 kcal and conplenentary solid foods such that
the total daily intake is at |east 550 kcal,
preferably at |east 580 kcal,
feeding said young child from 1 year to 2 years a
nutritional conposition having a fat content of
between 5 and 6g/100kcal, preferably between 5.5 and
6g/ 100 kcal and conplenentary solid foods such that
the total daily intake is at |east 750  kcal,
preferably at |east 765 kcal,
feeding said young child over 2 years a nutritional
conposition having a fat content of between 3 and
59/ 100kcal, preferably between 3.5 and 4.5g/100kcal
and conplenmentary solid foods, such that the total
daily intake is at |least 900 kcal, preferably at
| east 1000 kcal.

Nutritional composi tion for young chil dren
between 1 year and 2 years conprising fat and |ong-
chain wunsaturated fatty acids, wherein the fat
content is between 5 and 6g/100kcal, preferably
between 5.5 and 6g/100 kcal and the long-chain
unsaturated fatty acids are DHA and ARA
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