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Abstract

Process for the manufacture of milk powder, a dietetic

formula, a culinary product or a coffee base

The invention relates to a process for the manufacture
of a recombined milk powder, a dietetic formula, a
culinary product or a coffee base, into which fat is

incorporated by dissolving an emulsifier 1n water, this

powder, dietetic formula base, powdered soup, powdered
sauce and coffee-based powder, and the mixture is dried

15 in order to obtain a powder having a water content of
the order of 2 to 5%.
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Process for the manufacture of milk powder, a dietetic

formula, a culinary product or a coffee base

The 1invention relates to a process for the manufacture
of a recombined milk powder, a dietetic formula, a

culinary product or a coffee base.

Recombined milk powders are normally manufactured by
dissolving all the powdered constituents in water. The

oils or the liquid fats are added and the mixture is

then homogenized, evaporated and spray-dried. This
means that the non fatty portion of such a product has
been dried twice.

The aim of the present invention is to eliminate the
second spray-drying because it is very costly. Various
attempts have already been made to eliminate the second

spray-drying step. Patent US 4,318,932 relates to a

agglomeration chamber. According to this process, it is
necessary Lo carry out a high-pressure homogenisation
and for the operation to be carried out in an
agglomeration chamber which is specially designed for
the process. Moreover, this process does not make it
possible to obtain a final powder having a fat content
greater than 12%, and it is limited to the use of a

lipid phase which is purely of milk origin.

Patent US 2,911,300 also relates to a process for the

preparation of recombined milk powder. The basic

first be prepared in a specific manner before preparing
the mixture with the 1lipid phase, which requires a
special plant for the agglomeration of the milk powder,
and moreover, after mixing with the emulsion, high

water contents are reached, which require high energy

use for drying.
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The aim of the present 1invention 1is to develop a
process 1n which the operation can be carried out with
conventional plants, without resorting to spray-drying
which 1is considered to be costly in the state of the
art and 1in which the physical parameters of the process
are conslderably gentle on the product to be
manufactured. Moreover, the aim of the invention is
also to be able to prepare a recombined powder with a
fat content greater than 15% and which is not limited
to a 1lipid phase which is purely of milk origin. The
process according to the invention makes it possible to
obtain a powder which, when reconstituted in water,
exhibits no rise of fat to the surface and gives good

reconstitution characteristics.

The invention relates to a process for the manufacture
of a recombined milk powder, a dietetic formula, a
cullinary product and a coffee base, into which fat is
incorporated by dissolving an emulsifier in water, this
solution is mixed with a lipid phase and homogenized so
as to form a stable emulsion having a lipid content of
between 50 and 70%, a water content of less than 35%
and an emulsifier content of between 1 and 5%, the said
emulslion 1s mixed with a composition chosen from the
group consisting of milk powder, dietetic formula base,
powdered soup, powdered sauce and coffee-based powder,
and the mixture is dried in order to obtain a powder

having a water content of the order of 2 to 5%.

Milk powder 1is understood to mean, in the present
description, a skimmed milk powder containing milk
proteins, carbohydrates, for example milk

carbohydrates. It is also possible to use, alone or in

the form of a mixture, a milk powder with a reduced fat
content, a whey powder, a milk c¢cream, a nonmilk
whitener. These base powders may also contain an
exogenous carbohydrate such as a mono- or disaccharide,
for example a maltodextrine. The milk cream may be a

mixture of skimmed milk powder, maltodextrine, whey and
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caselnate: 1t 1s also possible to have a milk cream
with one or more of the abovementioned components.
Dietetic formula Dbase 1is wunderstood to mean the
following constituents, taken alone or in the form of =a
mixture: skimmed milk powder, whey powder,
demineralized whey powder, as well as inorganic salts
and vitamins. As a specific example of a dietetic
formula, there may be mentioned powder for preparing an
infant formula. Powdered soup is understood to mean a
powder based on starch, milk powder, flavouring, salt,
dehydrated vegetable and fat. The powdered sauce has
the same composition as the powdered soup, but with a
higher starch content. Cotfee-based powder 1s
understood to mean a mixture of instant coffee with a
carbohydrate, such as maltodextrin and milk powder,

whey powders and caseinates.

It 1s essential according to the invention to prepare
the emulsion with a high lipid (one or several)
content, with an emulsifier and water. The aim is for
the mixture downstream with the milk powder, the
dietetic formula base, the powdered soup, the powdered
sauce or the coffee-based powder to give a sufficiently
low water content, making it possible to envisage

drying other than by spray-drying.

For the preparation of the emulsion, it is possible to
envisage either an animal or vegetable fat or an animal
or vegetable oil, such as milk fat, palm oil or sova
bean oil. If a fat which is solid at room temperature
1s used, it should be heated so as to mix it with the
water-emulsifier combination. In the case of o0il, the

mixXture can be prepared at room temperature.

A milk emulsifier is preferably used, namely potassium
or sodium caseinate, skimmed milk powder or sweet
buttermilk powder at a content of between 1 and 5%. It

ls also possible, in the preparation of the emulsion,
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to add lactose with the base emulsifier, or another
carbohydrate.

In the preparation of the emulsion, as already

mentioned above, between 50 and 70% of lipid phase,
between 1 and 5% of emulsifier and less than 35% of
water are used. It is also possible to add an exogenous
carbohydrate before the mixing with the lipid phase. It
may also be advantageous to carry out lecithination of

the emulsion.

The homogenisation of the emulsion is carried out in a
colloid mill or in a homogenizer at a maximum pressure
of 300 bar. The procedure is preferably carried out

with the homogenizer.

It 1s surprising that a completely stable emulsion can
be obtained with such a high fat content and such a
weak emulsifier as skimmed milk powder or caseinates.
The mean size of the particles in the emulsion is less
than 1 micron. The emulsion may be prepared
continuously or batch-wise. If the procedure is carried
out continuously, the throughput is adjusted according
to the powder/emulsion ratio which is desired in the

agglomeration system downstream.

The emulsion thus formed is mixed with the milk powder,
the dietetic formula base, the powdered soup, the
powdered sauce or the coffee-based powder in a
powder/emulsion ratio by weight of between 1:1 and 6:1.
This mixing can be carried out directly in a mixer, in
a chamber with or without agglomeration tower and also
during drying or in a post-dryer. It has been observed
that it was preferable for the mixing to be carried out

in an agglomeration chamber. The type of agglomeration

chamber which can be used is not critical: it 1is

possible to use, for example, an agglomeration chamber

with rotating knives, but also a chamber without any
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moving component. The operation can be carried out both

with steam and without steam, preferably without stean.
In the case of the mixing with an agglomeration
chamber, the procedure is carried out with a throughput

which depends on the size of the said chamber.

The drying is carried out either on a fluidized bed, or

'in an agglomeration tower, or by combining the above

two techniques.

When the powder is dried to a water content normally
between 2 and 4%, a conventional sieving is carried out

and the fines are recycled.

The milk powder which is mixed with the emulsion may be
skimmed milk powder alone or a mixture or skimmed milk
powder and buttermilk powder or powder containing milk
powder, whey powder, lactose or other milk ingredients

in combination with micronutrients, such as trace

elements and vitamins.

In a more specific embodiment, 70% of palm oil is mixed
with 27% of water containing 3% of potassium caseinate
at a temperature which is slightly greater than 40°C,
the sald mixture 1s homogenized, 33% of this
preemulsion 1is mixed with 44% of skimmed milk and 23%
of buttermilk powder in an agglomeration chamber and
the mixture is dried on a fluidized bed so as to arrive

at a water content of the powder of the order of 3%.

In the mixture before drying, the water content does
not exceed 12% and the 1lipid content in the final
powder 1s greater than 15%. The lipid content in the

final powder is preferably between 15 and 30%.

By carrying out the process according to the invention,
1t is possible to produce standard milk powders with

pieces of equipment which are lnexpensive. The
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reconstitution of these powders in water does not give
any apparent formation of a free fat layer at the
surface. Only milk-based emulsifiers are used according

to the invention, but on the other hand, in the case of

the lipid phase, it 1is possible to introduce therein

lipids of nonmilk origin.

If the process according to the invention is carried
out with the dietetic formula base, the powdered soup,
the powdered sauce and the coffee-based powder, the
preparation of the emulsion is carried out as stated
above, the emulsifier 1s the same as above, that is to
say a mlilk emulsifier. The mixing of the emulsion and
of the powder 1is also carried out 1in an agglomération

chamber in the same emulsion/powder ratio.

The device for carrying out the process is composed of
known components. At the start, the different powders,
such as skimmed milk powder and buttermilk powder, are
mixed with a commercially available mixer. The metering
of the powdered mixture 1s carried out with a twin-
screw metering system, but another system can also be

used.

In the case of the preparation of the emulsion, a pump
conveys the lipid/water/emulsifier mixture to the

colloid mill or the homogenizer.

During the mixing of the emulsion with the powder, the
sald mixing is preferably carried out in an
agglomeration chamber. The latter may be of the type
with rotating knives rotating at a speed of between
1700 and 3500 revolutions per minute. The emulsion is
injected through a nozzle at a pressure of the order of
5 bar. It 1s also possible to use an agglomeration
chamber without any moving part. These different
agglomeration chambers are known in the art. As already
mentioned above, 1t 1s possible to carry out a

lecithination during the agglomeration or later.
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The mixture 1s preferably dried in a fluidized bed
system, for example with a vibrating fluidized bed
system or according to any other known drying

technique.

The present 1invention also relates to the product
obtalined according to the process, more particularly
the recombined milk powder. This ready-for-use powder
has a lipid content of less than 30% and it gives a
wettability of the powder of between 6 and 12 seconds.
Wettability 1n the present description is understood to
mean the time for 22 g of powder according to the
invention to become submerged in 150 g of water at
40°C. The reference ‘used in the present case, for a

normal powder, gives a submersion time of 40 seconds.

The remalnder of the description is made with reference

to the examples.

Example 1

3 kg of skimmed milk powder are dissolved in 27 kg of
water over about 5 minutes. The temperature of the
water should be greater than the melting temperature of
palm o1il, namely 40°C. 70 kg of 1liquid palm oil is
slowly added to the preceding stirred solution so as to

form a preemulsion with large fat globules. The mixture

1s pumped through the homogenizer and the pressure is

slowly increased to 200 bar.

The emulsion 1is ©ready to be injected into the
agglomeration chamber. The operation is carried out soO
as to have a throughput of 200 kg/h of base powder
(comprising 35% of buttermilk powder for 65% of skimmed
milk powder) and 80 kg/h of emulsion are simultaneously
injected. The drying is carried out with a fluidized

bed operating at a temperature of 80°cC.
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A powder 1s obtained which has a water content of 4.39%
and a fat content of 21.9%. The specific gravity of the
powder 1s 500 g/l. During reconstitution in water,

there 1s no visible rise of fat to the surface.

Example 2

The operation 1s carried out as in the preceding
example, but instead of using skimmed milk powder as
emulsifier, potassium caseinate 1is wused. 5 kg of
potassium caseinate and 10 kg of lactose are dissolved
1in 30 kg of water, with stirring over 5 minutes. This
solution 1is mixed with 55 kg of ligquefied palm oil and

the mixture 1s homogenized as above.

The operation 1is carried out so as to have a throughput
of 200 kg/h of Dbase powder (comprising 35% of
buttermilk powder for 65% of skimmed milk powder) and
100 kg/h of emulsion are simultaneously injected. The

drying 1s carried out 1in a fluidized bed at a

temperature of 80°C.

A powder having a moisture content of 2.8%, a lipid
content of 20% and a specific gravity of 500 g/l is
obtained. During reconstitution in water, there is no

visible rise of fat to the surface.

Example 3

3 kg of potassium caseinate are dissolved in 27 kg of
water and 70 kg of maize o0il and of butter o0il (ratio
4:1) are slowly added to the preceding stirred solution

and the mixture is homogenized as above.

A powdered mixture, comprising 64 kg of demineralized
whey powder, 9 kg of skimmed milk powder, 11 kg of
lactose and 2 kg of potassium caseinate, is prepared
separately. An agglomeration is then carried out in the

same device as for the preceding examples with a
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throughput of powder of 200 kg/h and of emulsion of
110 kg/h.

Example 4

5 kg of potassium caselinate and 10 kg of lactose are
dissolved 1in 30 kg of water, while stirring over 5
minutes, and 55 kg of maize o0il and of butter oil
(ratio 4:1) are slowly added to the preceding stirred

solution and the mixture is homogenized as above.

A powdered mixture, comprising 120 kg of skimmed milk
powder, 90 kg of lactose and 0.9 kg of micronutrients

(mixture of vitamips and of trace elements), 1S
prepared separately. An agglomeration 1s then carried
out using a system with fixed components. The emulsion
1s thus sprayed towards the periphery of the system in
a falling powder curtain with a throughput of powder of
200 kg/h and of emulsion of 150 kg/h.
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Claims

1.

Process for the manufacture of a recombined milk
powder, a dietetic formula, a culinary product and
a coffee base, into which fat 1is incorporated by
dissolving an emulsifier in water, this solution
is mixed with a lipid phase and homogenized so as

to form a stable emulsion having a lipid content

of between 50 and 70%, a water content of less

than 35% and an emulsifier content of between
1 and 5%, the said emulsion is mixed with -

milk powder, dietetic formula base, powdered
soup, powdered sauce or coffee-based powder, and
the mixture is dried in order to obtaln a powder

having a water content of the order of 2 to 5%.

Process according to Claim 1, 1in which the lipid
phase used is an animal or vegetable fat or an
animal or vegetable o0il, such as milk fat, palm

olil or soya bean o1il.

Process according to either of Claims 1 and 2, in

which the emulsifier 1is potassium or sodium

caseinate, skimmed milk powder or sweet buttermilk

powder at a content of less than 5%.

Process according to one of Claims 1 to 3, 1in
which the homogenisation 1s carried out in a
colloid mill or 1in a homogenizer at a maximum

pressure of 300 bar.

Process according to one of Claims 1 to 4, 1in
which the mixing of the milk powder, the dietetic
fdrmula base, the powdered soup, the powdered
sauce or the coffee-based powder with the emulsion
is carried out 1n an agglomeration chamber in a

powder/emulsion ratio of between 1:1 and 6:1.
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Process according to one of Claims 1 to 5, 1in
which the milk powder results from a mixture of

skimmed milk powder and buttermilk powder.

Process according to one of Claims 1 to 6, 1in
which 70% of palm oil is mixed with 27% of water
containing 3% of potassium caseinate, the said
mixture is homogenized, 33% of this emulsion is
mixed with 44% of skimmed milk and 23% of
buttermilk powder in an agglomeration chamber and
the mixture is dried on a fluidized bed so as to
arrive at a water content of the powder of the

order of 3%.

Recombined milk powder obtained according to the
process of Claim 1, characterized in that 1t has a
lipid content of less than 30% and a wettability

of between 6 and 12 seconds.
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