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ABSTRACT

The present invention provides a novel process for preparing fortified milk compositions
from whole mammalian milk.

The process of the present invention generally involves converting dried mammalian
milk into a fats-enriched fraction, a protein-enriched fraction, and a carbohydrate-
enriched fraction. The process comprises treating the dried milk with a fats extracting
agent to provide a fats-enriched fraction, and a residual fraction comprising proteins
and carbohydrates; separating said fats-enriched fraction from the residual fraction;
and removing the fats extracting agent from the separated fats-enriched fraction to
produce a dry fraction of CA oily, fats-enriched material and a fraction enriched in
proteins and carbohydrates.
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CLAIMS

A process for converting dried whole mammalian milk into a sterile fats-enriched fraction,
a sterile protein-enriched fraction, and a sterile carbohydrate-enriched fraction, the process
comprising the steps of:

a) treating the dried whole milk with a fats extracting agent at a pressure range of
2500-4500 psi (17237-31026 KPa), and temperature range of 40 to 75 °C to extract
fats to provide a sterile fats-enriched fraction, and a sterile residual fraction
comprising proteins and carbohydrates, wherein the fats extracting agent is
supercritical carbon dioxide;

b) separating said fats-enriched fraction from the residual fraction; and

C) removing the fats extracting agent from the separated fats-enriched fraction to
produce a dry fraction of oily, fats-enriched material and a fraction enriched in
proteins and carbohydrates,

wherein the dried milk is freeze-dried/lyophilized milk, and

wherein the sterile fat enriched fraction has components including immunoglobulins at

levels 90% by weight or more of levels prior to sterilization.

The process of claim 1, wherein the dried whole milk is human milk or bovine milk.

The process of claim 1 or 2, further comprising treating the proteins and carbohydrates
enriched fraction obtained in step c), with:

) a mildly acidic aqueous solution, optionally supplemented with an organic

solvent, or

i) a water and an organic solvent mixture, or

iii) carbonated water having a pH of up to 3,

to provide a precipitated sterile protein-enriched fraction, and a soluble sterile
carbohydrate-enriched supernatant fraction; and

separating the soluble carbohydrate-enriched supernatant fraction from the protein-

enriched fraction, and drying the protein-enriched fraction, preferably via lyophilization,
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10.

11.

wherein the sterile protein-enriched fraction has components including
immunoglobulins at levels 90% by weight or more of levels prior to sterilization, and
wherein the sterile carbohydrate-enriched fraction having components including

immunoglobulins at levels 90% by weight or more of levels prior to sterilization.

The process of claim 3, wherein the mildly acidic aqueous solution is obtained by adding

COz2 gas, liquid CO2 or supercritical CO2to water to achieve a pH of pH 3 to 4.8.

The process of claim 4, wherein the mildly acidic aqueous solution is obtained by sparging

or micro bubbling CO> gas or supercritical CO; into water.

The process of claim 3, wherein the mildly acidic aqueous solution is obtained by adding
an acid including H2COs, HCI, H2SO4, H3POs, HNOs, acetic acid, citric acid or a
combination thereof, to water to achieve a pH of 3 to 4.8.

The process of any one of claims 3 to 6, wherein the organic solvent is an alcohol solvent.

The process of any one of claims 3 to 7, further comprising drying the carbohydrate-

enriched supernatant fraction.

The process of claim 8, wherein the carbohydrate-enriched supernatant fraction is dried via

lyophilization.

The process of any one of claims 7 to 9, further comprising a step of adjusting the pH of
the soluble carbohydrate-enriched supernatant fraction to precipitate a solid carbohydrate-
enriched fraction, and separating and optionally drying the solid carbohydrate-enriched

fraction.

The process of claim 10, wherein the pH is adjusted by use of one or more of bases selected

from the group consisting of NH4OH, NaOH, KOH, gaseous NH3, and alkanolamine.
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

The process of claims 11, wherein the pH of the soluble carbohydrate-enriched supernatant

fraction is adjusted to pH 10 to 11.

The process of claim 11, wherein the pH of the soluble carbohydrate-enriched supernatant

fraction is adjusted to be in a range of pH 10 to 11, and then to be in a range of 4 to 4.8.

The process of any one of claims 10 to 13, further comprising adding a solvent before,

during and/or after the pH adjustment step.

The process of claim 14, wherein the solvent is an alcohol solvent.

The process of any one of claims 10 to 15, further comprising heating the soluble

carbohydrate-enriched supernatant fraction before and/or after pH adjustment.

A fats-enriched fraction obtained by the process of claim 1 or 2.

A protein-enriched fraction obtained by the process of any one of claims 3 to 7.

A carbohydrate-enriched fraction obtained by the process of any one of claims 3 to 16.

A composition comprising one or more of the fractions as defined in claims 17 to 19.

Use of one or more of the fat-enriched fraction of claim 17, protein-enriched fraction of
claim 18, and carbohydrate-enriched fraction of claim 19 for mixing with whole or
skimmed human milk, whole or skimmed bovine milk, or water to produce a fortified milk
composition.

A composition comprising the carbohydrate-enriched fraction obtained by the process of

claim 8, the dry fat-enriched fraction obtained by the process of claiml or 2, and the dry

protein-enriched fraction obtained by the process of any one of claims 3 to 7, for mixing
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23.

24,

25.

26.

27.

28.

29.

30.

with whole or skimmed human milk whole or skimmed bovine milk, or water to produce

a fortified milk composition.

A blend of one or more of the dry fat-enriched fraction obtained by the process of claim 1
or 2, the dry protein-enriched fraction obtained by the process of any one of claims 3 to 7,
and dry carbohydrate-enriched fractions obtained by the process of any one of claims 8 to
16, as a dry material for mixing with whole or skimmed human milk, whole or skimmed

bovine milk, or water to produce a fortified milk composition.

An aqueous concentrate comprising one or more of the fractions as defined in any one of
claims 17 to 19 for mixing with whole or skimmed human milk, whole or skimmed bovine

milk, or water to produce a fortified milk composition.

An aqueous concentrate comprising the carbohydrate-enriched fraction obtained by the
process of claim 8, the dry fat-enriched fraction obtained by the process of claiml or 2, and
dry protein-enriched fraction obtained by the process of any one of claims 3 to 7, for mixing
with whole or skimmed human milk, whole or skimmed bovine milk, or water to produce

a fortified milk composition.

A method of producing a fortified milk composition, comprising adding one or more of the
fractions as defined in any one of claims 17 to 19 to whole or skimmed human milk, or
whole or skimmed bovine milk.

The method of claim 26 further comprising adding vitamins and minerals.

The method of claim 26 or 27 further comprising adding probiotics as a supplement.

A fortified milk composition obtained by the method of any one of claims 26 to 28.

The fortified milk composition of claim 29, comprising 10 to 85 mg/ml of protein, 60 to

125 mg/ml of carbohydrates, and 38 to 105 mg/ml of fats.
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31.

32.

33.

34.

35.

36.

37.

The fortified milk composition of claim 29 or 30 that has a caloric content of 20 to 26

calories per ounce.

The fortified milk composition of any one claims 29 to 31 that has an osmolality in range
of 300 to 1000 milliosmoles (mOsm).

A sterile fats-enriched fraction of whole mammalian milk, said fraction having components

including immunoglobulins at levels 90% by weight or more of levels prior to sterilization.
A sterile protein-enriched fraction of whole mammalian milk, said fraction having
components including immunoglobulins at levels 90% by weight or more of levels prior to
sterilization.

A sterile carbohydrate-enriched fraction of whole mammalian milk, said fraction having
components including immunoglobulins at levels 90% by weight or more of levels prior to

sterilization.

The fraction of any one of claims 33 to 35 having 100 colony forming units of microbes or

less per 1 ml when reconstituted at 10% weight/weight in water.

A fortified milk composition comprising one or more of the fractions of claims 33 to 36.
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