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~ Thymus growth stimulating baby food

DESCRIPTION

The invention relates to a thymus growth stimulating baby food, a protein
component for preparing such a baby food, and the use of this protem component
for stimulating the thymus growth of babies. -

At the time of birth, the human immunosystem is still relatively immature. The
thymus thereby plays a very important role for the maturation particularly of the T-
lymphocytes. Immature T-lymphocytes from the bone marrow are differentiated in
the thymus from immunocompetent T-lymphocytes. In particular, the thymus is

active during the first months of life, later on, the organ recedes.

Regulation of the thymus function ensues by means of a very complex and a
highly species-specific hormonal regulation. Many questions in this respect are still
unanswered. |

It could be shown in more recent researches that the thymus size of the human
baby also depends on food. Children who are nourished with mother milk exhibit a
significantly larger thymus than children who are fed with formula food. Moreover,
it is known that babies nourished with mother milk respond to vaccinations during
the first year of life with a higher antibody production than it is the case with
children fed with formula food. Up to now, the cause for these differences cannot
yet be derived from the tests conducted on humans.

The object of the present invention is fo show ways by means of which the thymus
growth can be stimulated so that it corresponds approximately to that of a
nourishment with mother milk.
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This task is solved by the teaching of the'clai_ms.-

Surpnsmgly, it was namely found that the use of baby foods rich in arginine with a
s:multaneous supplementauon of zinc contnbutes fo stlmulatlng the thymus growth
and the thymus function during the nursing period. This leads, for example, to an
increase of the thymus weight of formula-fed babies, whereby the difference to

breast-fed babies can be reduced or even balanced.

So as to achieve the desired effect, the infantile organism must be supplied with

arginine, as well as with zinc in a sufficient amount.

So as to reach this target, arginine and zinc can be added to the usual baby foods.
The total amount of arginine contained in the baby food must thereby be at least
3.7 g.of arginine / 100 g of amino acids. At the same time, such an amount of zinc
must be added that a zinc content of at least 40 mg per 100 g of the amino acids
present in foto is reached. In the case of bovine milk proteins, the supplemented
amount of arginine should for this purpose be at least 0.5 g / 100 g of food protein.

The desired amount of arginine and zinc in the baby food can be obtained by the
addition of particularly arginine-r_iéh proteins or peptides, or by the addition of
arginine nbt bound to proteins or peptides together with zinc compounds such as
zinc salts, or by arginine-zinc complexes. These arginine-rich proteins and
peptides include, for example, leguminose profeins such as soybean proteins and
pea proteins and the peptides thereof. Zinc acetate, zinc gluconate, zinc chloride,
zinc lactate, zinc sulfate, zinc citrate and zinc oxide count émong the zinc
compounds. With the arginine not bound to proteins or peptides, appropriately the
L configuration is concerned. .
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The core of the present invention therewith consists in administering an arginine-
enriched and zinc-enriched or an arginine-rich and zinc-rich food to a baby for

achieving its normal thymus growth.

Appropriate'ly, arginine and zinc are fncorpora{éd for this purpose in a baby -food,

and in particular in the protein component of the baby food concemed.

It is, however, also possible to administer arginine-rich proteins or peptides or
arginine not bound to proteins and peptides together with zinc- in addition to a
conventional baby food or formula food. Thus, for example, the baby organism can
be supplied with free arginine and zinc in an appropriate form, for example, by
incorporating this additive of arginine and zinc in a conventional baby food during
its preparation, or by administering this additive to the child separately from the
baby milk food, but in a relatively short space of time therefrom. It is, however,

preferred to incorporate arginine and zinc a priori into the baby food to be fed.

The inventive baby food or formula food contains therewith, apart from a usual fat

component and a usual carbohydrate component, also a protein compohent with

" an arginine content of at least 3.7 g per 100 g of the amino acids present in tofo.

As protein components, usual intact proteins, hydrolyzed proteins, peptides or
constituents thereof or one or more L amino acid(s) not bound to peptides or
proteins can thereby be used. Appropriately, the protein component represents a
mixture of one or more of these components.
. ¥

For the preparation of the protein component, all usual proteins or their members
or fractions, which have been hitherto used for the preparation of formula food and
baby food, can therewith be used. The types of the initial components is in this
case not decisive, but rather the content of arginine. |
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Such proteins ahd peptides can also be admixed with one or more amino acid(s)
not bound to peptides or proteins. Amdng these amino acids count not only the

free amino acids but also the salts, esters and other usual derivatives thereof.

'One field of épplication‘_of the present invention concerns, for example, baby foods

on a bovine milk basis. Usual baby foods of this kind contain exclusively proteins,
peptides or the hydrolysates thereof originating from bovine milk. So as to obtain
the desired arginine content, the mentioned arginine-rich proteins, peptides and
hydrolysates thereof can be ad_ded, such as, for example, soybean proteins or
soybean peptides. In addition or instead, arginine which is not bound to proteins or
peptides can be added. The desired zinc content can be achieved by adding the

mentioned zinc compounds.

Within the scope of the present documents, formula food is understood as an
artificially produced baby food or infant food including baby milk food, etc., which
are prepared with the use of animal and/or vegetable initial substances including, if
the case may be, microbic initial substances, whereby'these initial substances,
however, are not of human origin. Thus, all initial substances known and/or
suitable for the preparation o_f such artificial formula foods can be used. Only the

arginine and zinc content is decisive.

it is known that 100 g of protein or peptide contain more than 100 g of amino
acids, since upon decomposition of the amino acid sequence forming said peptide
or protein, water is incorporated, so that the sum of the amino acids generated

from one protein or peptide is larger than 100 g.

So as to take this circumsténce into account, the gram indications relative to the
arginine amount and also relative to the amino acids present in toto, refer to the
molecular weight of the free amino acids expressed in grams, reduced by the
molecular weight of water. This applies therewith independent of the form in which

the respective amin_o acids are bound (e.g. peptides, proteins) or not bound (e.g.
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free amino acids, salts, este_érs. and other usual derivatives). The calculation
therewith is carried out on the basis of the molecular weights of the respective
amino acids reduced by the water portion. The same applies to the indication that,

- according to the invention, at least 40 mg of zinc per 100 g of the amino acids

present in foto are used. In this case, as well, the molecular weights of the amino
acids enter into the calculations without the water portion. The indicated zinc
amount is thereby given as elementary zinc, i'ndependent of the form of the zinc

(for example zinc salt) used.

When reference is made within the scope of the present invention as to that the
total amount of arginine is at least 3.7 g per 100 g of the amino acids present in
foto, then all values above 3.7 g are therewith disclosed, as well. Thus, for

example, a total arginine amount of 3.8 g, 3.9 9,4.0g,4.1g9,42g,4.3g, 44 g,

4.5 g, 4.6 g, etc,, can also be used according to the invention. The same abplies to

the amount of zinc, which is at least 40 mg per 100 g of the amino acids present in

tofo.- By this indication, at least all higher integral values for the minimum total .
amount of zinc are disclosed, for example, 41, 42, 43, 44, 45, 46, 47, 48 , 49 and

50 mg, etc. The zinc content is appropriately 40 — 87 mg. '

According to a preferred embodiment, 10 to 80 wt-% of the arginine present in tfoto
is present as arginine not bound to proteins or peptides. Thereby, such as it is
stated above, free amino acid arginine or simple salts and derivatives or mixtures
thereof can be concerned.

The term "10 to 80 wt-%" embraces all intermediate values and in particular all
integral values, and all smaller area values falling in the area between 10 and 80
wt-%. Thus, for example, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19 20, 21, 22, 23, 24,
35, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, etc., up to 80 wt-% or
1010 79, 78,77, 76, 75, 74, 73, 72, 71, 70, 69, 68, 67, 66, 65, 64, 63, 62, 61, 60,
etc., wt-% of the arginine present in foto can be present as arginine not bound to
proteins or peptides.
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Itis furthef preferred to particularly use those proteins and peptides which are rich

in arginine.

Aécordingj to the inve_rit_idn, zinc is preferably used in the form of zinc salts and/or

arginine-zinc complexes.

Therewith, all protein raw materials suitable for baby foods and/or baby milks can
be supplemented with arginine and/or arginine-rich proteins and arginine-rich

peptides and with zinc, and can be used for the preparation of formula foods.

In the following, the invention will be explained in detail by means of examples
describing various _protein components or protein m'ixtufes. These protein mixtures
can be obtained by simple blending of the indicated components. From these
protein mixtures, baby foods or formula food can be prepared in a manner known
per se, by blending the protein mixture with the necessary fat component and
carbohyd'rate component in a manner known per se. Furthermore, usual and
appropriate additives can be incorporated in the baby foods. Among these count,

for example, vitamins, minor nutrient elements, etc.

The arginine-enriched protein mixtures described in the following examples serve
as the basis for preparing baby foods which are suitable for stimulating thymus
growth.



Example 1: Protein mlxture on the baS|s of demmerahzed sour-whey powder and
sodtum caseinate. The ratio of whey protem and casein is 60:40.

Demineralized sour-whey powder 90.9 kg
(13.5 % of protein)

Na-caseinate 9.1 kg
(89.9 % of protein) '

1L arginine | 0.4 kg

Zinc sulfate monohydrate 29.9 kg

5 The amino acid composition of this arginine.-'enri'ched protein mixture can be
derived from the following table:

g/100 g amino acids

asp 8.7-96

thr 44—-49

ser - 45-55

glu 17.5-19.3

pro 6.8-76

gly 16-2.0

ala 3.5-42

cys ' 1.7-21

val 46-56

met 22-27

ile 43-53 .
leu 9.6 - 10.6

tyr 29-36

phe _ 3.7-45

his 24-29

lys 8.5-94

arg 45-55

trp 14-17

10



Example 2: Protein mixture on. the basis of sweet-whey protein concentrate and

sodium caéeinate. The ratio of Whey protein ahd casein is 50:50

Sweei—whey protein concentrate 53.5kg
(79.8 % of protein)

K-caseinate 46.5 kg
(91.6 % of protein) :

L arginine 2.9kg )
Zinc sulfate monohydrate 126.1 kg

The amino acid composition of this arginine-enriched protein mixture can be
derived from the following table:

g/100 g amino acids
asp 7.8—-8.6
thr 51-56
ser 47-57
glu 17.7-205
pro 75-82
gly 14-1.8
ala 3.1-38
cys 1.7-21 .
val 48-58
met 23-2.8
ile 45-55
leu : 8.8—-9.7
tyr 3.7-44
phe 3.6-4.3
his 21-25
lys 7.8-87
arg 56-6.2
trp 14-17

10
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C A

CLAIMS

Thymus growth stimulating baby food substantially composed of a fat
compdnent, as weli asa carbohydrate component and a protein componént
of animal or vegetable or animal and vegetable but not human origin, the
protein component being composed of intact proteins, hydroiyzed proteins,
peptides or the constituents thereof, or of amino acids or a mixture thereof
not bound to peptides or proteins,

characterized inthat

the total amount of arginine is at least 3.7 g per 100 g of the amino acids
present in toto, and _

that it contains zinc (calculated as elementary zinc) in an amount of at least

40 mg per 100 g of the amino acids present in tofo.

Baby food according to claim 1,
characterized inthat
10 to 80 wt-% of the arginine present in fofo are present as arginine not

bound to proteins or peptides.

Baby food according to claim 1 or 2,
characterized inthat
it contains arginine-rich proteins, arginine-rich protein hydolysates, arginine-

rich peptides or arginine-rich peptide hydrolysates or mixtures thereof.

Baby food according to any one of the preceding claims,
characterized inthat
it contains zinc in the form of one or more zinc salts or as an arginine-zinc

complex or as a mixture thereof.
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Baby food accordmg to any one of the precedlng claims,
charactenzedlnthat .

it contains as proteins or peptides mlxtures of soybean proteins and cow
milk protems or the peptides thereof.

Baby foed according to any one of the preceding claims,
characterized inthat

it contains further additives usual and suitable for baby foods.

Protein component of animal or vegetable or animal and vegetable but not
human origin, for the preparation of baby foods composed of intact proteins,
hydrolyzed proteins, peptides or the constituents thereof, or of amino acids
or a mixture thereof not bound to peptides or proteins,

characterized inthat

the total amount of arginine is at least 3.7 g per 100 g of the amino acids

present in totb and

that it contains zinc (calculated as elementary zinc) in an amount of at least
40 mg per 100 g of the amino acids present in foto.

Protein component according to claim 7,

characterized inthat
it contains proteins, peptides, arginine and zinc according to at least one of
the claims 2 through 6.

.
Use of arginine in conjunction with zinc for sfimulating the thymus growth of
babies.

Use according to claim 9;
characterized inthat
the' arginine is incorporated in a protein component of animal or vegetable

or vegetable and animal but not human origin, which protein component is
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composed of .intact prcfeihs, hydrclyzed 'protel-ins, peptid_és or the -
consﬁtuehfs" thereof, or of Iamino acids or a mixture thereof not bound to
peptides or proteins, the total amount of arginine being at least 3.7 g per
100 g of the ammo acids present in toto, and .

that zinc (calculated as elementary zmc) is used in an amount of at least 40

mg per 100 g of the amino acids present in toto.

Use according to claim-9 or 10,

characterized inthat

proteins, peptides, arginine and zinc are used accordmg to at least one of
the claims 2 through 6.



