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Claim

Method for production of a milk like product, wherein transglutarninase

is added to a liquid containing milk proteins, wherein the liquid contains Ca™", if

required, in an amount sufficient for the reaction catalyzed by the transglutaminase,

and wherein the pH of the liquid is adjusted to a value of between 2.8 and 5.2.

8.

Milk like product, characterized by the fact that it is produced by means

of the method accerding to Claims 1 - 7.

8.

Use of the milk like product according to Claim 8, as an ingredient or

an additive in a drink comprising fruit juice, fruit concentrate, fruit flavor or other

acidic flavors, and the milk like product.
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(57) Abstract

(54) Title: METHOD FOR PRODUCTION OF A MILK LIKE I;RODUCT, THE MILK LIKE PRODUCT AND A USE

The method for production of a milk like product is characterized by the fact that transglutaminase is added to a ¥amid
containing milk proteins, that the liquid centains Cat +, if required, in an amount sufficient for the reaction catalysed sy i
transglutaminase, and that the pH of the liquid is adjusted to a value of between 2.8 and 5.2. Hereby a milk like prv - =
which is physically more stable than the hitherto known milk like products is obtained. Also in case the milk like product is
mixed with fruit juice, the thus generated drink remains stable and homogeneous.
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METHOD FOR PRODUCTION OF A MILK LUIKE PRODUCT,
THE MILK UKE PRODUCT AND A USE THEREOF

In this specification with claims a milk like product is to be understood
as comprising a product produced with a liquid containing milk proteins from an
animal source as a starting material. Examples of liquids containing milk proteins
from an animal source are cow milk, buffalo milk, goat milk, sheep milk, and animal
milk fortified with casein or whey proteins.

It is known that milk is physically unstable to pH reduction, forming a
coagulum at low pH. Only if special care is taken during lowering cf the pH, a phase
separation will not occur. This instability is even more pronounced when the acidified
milk is heat treated in order to make a product with a iong shelf iffe.

Thus, it is the purpose of the invention to provide a method for
prov.sion ‘of a milk like product, which is physically more stable than the hitherto
known milk like products.

Surprisingly, according to the invention it has been found that the
purpose of the invention can be fulfilled, if transglutaminase is added to a liquid
containing milk proteins and. Ca**, if required, and if the liquid is acidified to &
defined pH region. As an explanatory remark it can be atded that the skilied worker
in the art will be aware that some transglutaminases require Ca** in order to exhibit
enzymatic activity, and others do not.

Thus, the method for production of a milk like product according to the
invention is characterized by the fact that transglutaminase is added to a liquid
containing milk proteins, that the liquid contains Ca**, it required, in 2 amount
sufficient for the reaction catalyzed by the transglutaminase, and that the pH of the
liquid is adjusted to a value of between 2.8 and 5.2.

Thus, it has been found that the milk like product produced by means
of the method according to the invention is extremsly stable in comparison to the
prior art milk like products. Documentation will be presented later in this
specification.
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If according to the invention cow milk is used as the liquid containing
milk proteins it has been found that the milk like product according to the invention
does not form a sediment at pH values between 2.8 and 5.2.

If according to the invention the acidification is carried out by a
biological acidification similar to a yoghurt production it has been found that a heat
stable yoghurt can be produced. .

Similariy, if the produtction of the milk part used as an ingredient for
yoghurt ice cream is performed according to the invention the ingredient can be
pasteurized, which leads to a long shelf life of the yoghurt ice cream mix which is
needed for e.g. soft ice mixes.

The adjustment of pH can be carried out as an addition of food grade
acid, e.g. HCI, citric acid, malic acid, tartaric acid, iactic acid, or glucone delta
lactone, or as an acidification with acid generating microorganisms. If acid is added
directly, this addition should be performed after the addition of transglutaminase to
the liquid. If acidification is carried out by means of acid generating microorganisms,
the acid generating microorganisms can be added to the liquid before addition of
the transglutaminase, because the acid generation in this case is very slow. The
stabilizing effect of transglutaminase addition can be further illustrated by the fact
that no phase separation occurs, even when stirring is carried out during
acidification. This is in contrast to traditionat yoghurt production, which requires an
acidification without stirring.

The amount of transglutaminase to be added depends on the reaction
time. If the reaction time is long, e.qg. 2 hours, very litle transyiutaminase is
necessary in order to generate the stability. Also, there is no need for inactivation of
the transglutaminase after the end of the reaction because the transglutaminase is
inactivated at a pH value betwesan 2.8 and 5.2,

‘From Japanese unexamined patent application no. JP-A-3160957 it
appears that a material containing nove! i

pdified milk protein can be obtained by
letting transglutaminase act on a liquid product containing milk protein, and by
subsequent heating and drying. Also, it appears that the object of the Japanese
invention is the provision of a product, which is able to form a gel on heating.
However, it does not appear from the Japanese citation that a very valuable product
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can be obtained by acidification, as indicated in this specification, and a skilled
worker in the art familiar with the Japanese citation would not find the slightest
incentive to acidify actording to the invention.

A preferred embodiment of the method according to the invention is
characterized oy the fact that the transglutaminase is of human, of bovine or of
microbial origin. In this manner the me *hod according to the invention can be carried
out in an economically sound manner.

A preferred embodiment of the method according to the invention is
characterized by the fact that the liquid containing milk proteins is milk from
domestic animals, preferably from cows. This is a cheap and easily available starting
material.

A preferred embodiment of the method according to the invention is
characterized by the fact that the milk exhibits a reduced fat content. In this manner
low calorie milk products can be preduced.

A preferred embodiment of the method according to the invention is
characterized by the fact that the liquid containing milk proteins is cream originating
from domestic animals, preferably from cows. In this manner gelled dessert products
with satisfactory organoleptic properties can be produced.

A preferred embodiment of the method according to the invention is
characterized by the fact that the pH is adjusted to a value between 3.5 and 5.0,
pretferably between 4.0 and 4.5. In this manner a product with excellent organoleptic
properties and an excellent microbial stability is obtained. '

Also, the invention comprises a milk like product, which is characterized
by the fact that it is produced by means of the method according to the invention.

Finally, the invention comprises a use of the milk like product according
to the invention, as an ingredient or an additive in a drink comprising fruit juice, fruit
concentrate, fruit flavor or other acidic flavors, and the milk like product. If ordinary
milk is mixed with fruit juice, a coagulation will occur. However, no coagulation will
occur in relation to the use according to the invention, but a stable, homogeneous,
and orgaricleptically satisfactory drink will appear.
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In the following examples the method according to the invention, the
milk like product according to the invention, and the use according to the inver.tion
will be illustrated.

EXAMPLE 1

As a starting material 100 ml of whole cow milk was used. Ca*" as
CaCl, was added to a concentration of 5 mM Ca**. The pH was adjusted to 7.0, an4
the temperature was adjusted to 37°C. Transglutaininase was added as 15 mg of
activated factor Xiil. Aiso, a control experiment without transglutaminase was carried
out. After 30 minutes the pH value in relation to both the experiment and the control
was adjusted to 4.8 by means of 8N HCI. A heavy phase separation took place in
the c._ntrol, but no phase separation took place in the milk like product according
to the invention. Even if the milk like product according to the invention was
pasteurized to 80°C no phase separation took place.

EXAMPLE 2

300 mi of whiole cow milk was heat treated in a micro wave oven at
90°C for 5 minutes and subsequently cooled to 41°C. Ca'* was added to a
concentration of 5 mM Ca*”. Transglutaminase was added as 45 mg activated factor
Xlil. Also a control experiment without transglutaminase was carried out.

.To both samples was added a yoghurt starter culture (Chr. Hansens
Laboratory, YM 380) in a dosage of 0.08% w/v. The acidification process was
followed. At pl’ 4.5 the yoghurt samples were heated to a center temperature of
90°C in a micro wave oven and homogenized in a desk homogenizer (350 bar) at
5°C. The consistency of the samples was evaluated the next day. The control sample
had retained the viscosity of cow milk (liquid yoghurt) while the sampie treated with
transglutaminase exhibited a consistency of a semi-solid yoghurt.
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EXAMPLE 3

Twao samples of skim milk, each with a volume of 3 litres, were
processed into spray dried yoghurt powder intended for preparation of reconstituted
yoghurt as follows. The skim milk was heat treated at 90°C for 5 mintues and
thermostatted to 41°C. 580 mg of activated factor Xlll was added to sample No. 1.
0.15 g of yoghurt starter culture (Chr. Hansens Laboratory, YC DVS) suspended in
7.5 ml of H,O were added to samples Nos. 1 and 2 (control). The acidification
process, at 41°C, was followed to pH = 4.5.

The samples were stored at 4°C overnight and spray dried together
with a third sample (No. 3) of a commercial yoghurt bought in a supermarket.

The specifications of the spray drying processes were:

Process parameters Sample No. 1 Sampie No. 3
pH (initial) 424 3.92
Yoghurt temp., °C 10.2 14.0

inlet temp., °C 180 180

Outlet temp., °C 65-70 65-70
Product properties

Dry solids 94.6 914 93.4

pH 4.20 4.03 3.96

Three samples of reconstituted yoghurt were prepared from the three
powder samples originating from 10 g of spray dried powder in 100 ml H,0. Mixing
was performed by treatment with a mixer, type Ultraturrax, for 90 seconds. The
samples were left overnight at 1°C and inspected the next day:
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Sample No. 1 Sample No. 2 Sampies No. 3

(+ trans- (commercial
glutaminase) (control) product)
5 pH 420 4,18 3.96
Consistency Homogeneous  Two phases Two phases

Viscosity, seconds
(discharge time 8.5 6.0 6.5
from 10 mi pipette)

10 EXAMPLE 4

Whoie cow milk was treated with 0.14 g of transglutaminase per 100
mi milk, at 37°C for 60 minutes. With treated and untreated cow milk as a basis three
acid soft drinks were prepared under agitation, according to the foliowing recipes.

1. 10 ml of milk (+ transglutaminase)
15 10 m! of carbonized water
3 mi of orange sirug
pH: 4.98

The treated sample remains homogeneous for at least 30 minutes while
the control immediately forms a precipitate.

20 2. 10 mi of milk (x transgiutaminase)
10 mi of concentrated orange juice
3 ml of orange sirup
pH: 4.54

The treated sample remains homegeneous for at least 30 minutes while
25 the control immediately forms a precipitate.
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3. 10 mi of mikk (+ transglutaminase)
20 ml of carbonized water
2 mi of black current juice
pH: 4.99

5 The treated sample remains homogeneous for at least 30 minutes while

the control immediately forms a precipitate.
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CLAIMS

1. Method for production of a milk like product, wherein transglutaminase

is added to a liquid containing milk proteins, wherein the liquid contains Ca*", if

required, in an amount sufficient for the reaction catalyzed by the transglutaminase,
5 and wherein the pH of the liquid is adjusted to a value of between 2.8 and 5.2.

2. Method according to Claim 1, wherein the transglutaminase is of human,
of bovine or of microbial origin.

3. Method according to Claim 1 or 2, wherein the liquid containing milk
proteins is milic from domestic animals, preferably from cows.

10 4. Method according to Claim 3, wherein the milk exhibits a reduced fat
content.
5. Method according to Claim 1 or 2, wherein the liquid containing milk

protein is cream originating from domestic animals, preferably from cows.

6. » Method according to Claims 1 - 5, wherein the pH is adjusted to a value
15 between 3.5 and 5.0, preferably between 4.0 and 4.5.

7. Method according to Claims 1 - 6, wherein the pH adjustment is carried
out by biological fermentation, preferably by means of a yoghurt starter culture.

8. Milk like product, characterized by the fact that it is produced by means
of the method according to Claims 1 - 7.
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9. Use of the milk like product according to Claim 8, as an ingredient or
an additive in a drink comprising fruit juice, fruit concentrate, fruit flavor or other
acidic flavors, and the milk like product.
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