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(57)+ Claim
1. Method for production of an acidified edible gel on mik basis,

-

characterized by the fact that in a first step transglutaminase is added to milk or a
milk like product, that in a second step the pH of the transglutaminase containing
milk or milk like product is adjusted to 4.8 to 5.8, and that in a third step the pH-
adjusted, transglutaminase containing milk or milk like product is exposed to a heat

treatment.
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(57) Abstract

The method for production of an acidified edible gel on milk basis co:npnses addition of transglutaminase to milk, followed by a
heat treatment. Hereby a functionally and/or organoleptically satisfactory ediblc gel is obtained, which can be used as a yoghurt mousse or

cheese.
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METHOD FOR PRODUCTION OF AN ACIDIFIED EDIBLE GEL
ON MIiLK BASIS, AND USE OF SUCH GEL. u

Many efforts have been exercised in order to generate derived milk

products of nutritional value and with improved functional and/or organoleptic .
5 properties, including acidified, edible gels on milk basis. A typical example of such 5?
products is desserts, especially yoghurt and curd. In order to prepare such desserts. )
of satisfactory quality it is necessary either to add both emulsifying agents and
stabilizing agents in rather large amounts or to conduct the production process as

a slow fermentation. | ';
10 It is the purpose of the invention to provide a method for production
of an acidified edible gel on milk basis, which exhibits satisfactory functional and/or
orgaroleptic properties differing from the prior art acidified edible gels on milk basis
like yoghurt and curd, and in relation to which it is not necessary to add any
emulsifying or stabilizing agents and in relation to which it is possible to conduct the

L
i

15 production process as a rapid pH reduction, and a use of such gel.

The method according to the invention for production of an acidified
edible gel on milk basis is characterized by the fact that in a first step
transglutaminase is added to milk or a milk like product, that in a second step the
pH of the transglutaminase containing milk or milk like product is adjusted to 4.8 to

20 5.8, and that in a third step the pH-adjusted, transglutaminase containing milk or milk |
like product is exposed to a heat treatment.

I this specification with claims the term "milk or a milk like product" is
to be understood as whole: milk, skim milk, cream or a milk product with a fat
content from 0% to 50% originating from any animal, preferably a cow, as such or

g 25 slightly modified, e.g. by addition of flavorants. Also, it is to be understood that the
milk or milk like product can be produced by suspending skim milk powder and/or
o full fai milk powder in an éiq"ueous medium. Furthermore it is to be understood that
’ the protein content of the milk or milk like product, and thus also the protein content
of the acidified edible gel, is of the order of magnitude 2.0 to 6.0% w/w.
30 > Also, it goes without saying that the concentration of Ca** is supposed
to be of such value that‘Ca** is able to activate the transglutaminase.
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Transglutaminase can be added in a dosage measured in g of pure

‘_ transgiutaminase par g of the protein content of the milk product, orina dosage -
\, ¢ based on the transglutaminase activity unit, indicated in P.D. Bishop et al, *

V Siochemistry, 29, 1990, pp. 1861-1869. *
5 Surprisingly it has been found that the gel which has a low protein , |

content has a pleasant consistency and mouth feeling and exhibits satisfactory

_,__
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organoleptic properties. These organoleptic properties can be improved by addition
of flavorants to the milk or milk like product. Also, it is surprising that no emulsifying

or stabilizing agents need to be added in relation to the method according to the
10 invention. The reason for this is not completely understood, but it may be assumed
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as a hypothesis that the transglutaminase crosslinks the proteins in the milk or milk
like product, whereby a lattice or network is generated, which do not need either
emulsifying or stabilizing agents due to its own inherent stability. Furthermore, it »
suprisingly has been found that the production of the acidified edible gel according

T AR

15 to the invention can be carried out with a rapid pH reduction.
From Japanese unexamined patent application No. JP-A-3-160957 a

=<

gel on the basis of a transglutaminase modified milk protein is described. However,

e

in the prior art no pH reduction is described, and also, the protein content of the

T

imilk or milk like product used as a starting material is around 10%, i.e. much higher
20 than in relation to this invention.

In a preferred embodiment of the method according to the invention
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i
the transglutaminase is used in an amount of between 0.1 and 0.5% w/w, related to ,l
the amoun’ of milk protein. In this manner an edible gel with satisfactory organoleptic |
characteristics can be obtained.

25 In a preferred embodiment of the method according to the invention

the transglutaminase is of human, of bovine or of microbial origin. Iri this manner a l
. transglutaminase with a satisfactory activity can be obtained:
Ina prefe"ed embodiment of the method accord)‘ng to the invention
a heat treatment is carned out between the first and the se ond step, preferably at
30 atemperature between 60 - 100°C, and in a time range bety Yeen 0.5 and 10 minutes.
In this manner an edible gel with improved ol ganoleptl\\charactenstlcs can be
obtained. I
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In a preferred embodiment of the method according to the invention
the milk or milk like product is whole miilk, to which a flavorant has been added,
preferably orange juice. In this manner an edible gel with improved organoleptic
characteristics can be obtained.

In a preferred embodiment of the method according to the invention
the heat treatment is carried out at a temperature between 60 and 140°C and a time
range between 0.5 and 20 minutes, preferably at a temperature between 70 and
100°C and at a time range between 0.5 and 10 minutes. These intervals for
temperature and time are optimal for the gelation of the transglutaminase treated
milk or milk like product.

Also, the invention comprises a use of the acidified edible gel on milk
basis producible by maans of the method according to the inverition, as a yoghurt
mousse, a cheese, or as a pickling liquid for meat. In regard to the use as a pickling
liquid for meat it is to be noted 1) that the transglutaminase containing milk or milk
like product immediately before the heat treatment is injected into the meat or mixed
intimately with the meat, and that the heat treatment is performed after the injection
or tne intimate mixing, and 2) that any kind of meat can be used in relation to this
use, e.g. ham or fish meat. In relation to the use of the gel as a pickling liquid for
meat it is to be noted that a gel cannot be injected into the meat; thus, in this case
the third step of the method for production of the gel will only be performed after the
injection of the pH-adjusted, transglutaminase containing milk or milk like product
into the meat. |

The method according to the invention will be illustrated in the following
example.

EXAMPLE 1

.To 100 g milkk (pH 6.68) is added 0.014 g of active human
transglutaminase. 9.2 g of black currant juice and 11 g of orange juice is added,
whereby pH of the total mixture changes to 5.20. =
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100 mi of the total mixture is subsequently treated in a microwave oven
for 50 seconds with an effect of 520 watt, whereby an organoleptically acceptable i

gel is formed.
If a similar experiment without addition of transglutaminase is |

5 performed, the end product remains liquid.

EXAMPLE 2

o SRR e AN -

.

To 100 g portions of reconstituted skim milk made with either 9%, 15% L
or 30% skim milk powder is added 0.014 g, 0.023 g and 0.047 g of active human i
transglutaminase (FXllla). i
10 The portions are then incubated at 37°C for 45 minutes. |
The portions are then acidified to pH 5.0 with HCI, Citric Acid and x( fl
Glucone- delta- Lactone, respectively. The portions are then heated in a microwave
oven for 50 seconds with an effect of 520 watt, whereby organoleptically acceptable
gels are formed.
15 If a similar experiment without addition of trar.sglutaminase is per-
formed no gel is formed.
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CLAIMS

1. Method for production of an acidified edible gel on milk basis,
characterized by the fact that in a first step transglutaminase is added to milk or a
milk like product, that in a second step the pH of the transglutaminase containing

5 milk or milk like product is adjusted to 4.8 to 5.8, and that in a third step the pH-
adjusted, transglutaminase containing milk or milk like product is exposed to a heat
treatment.

2. : Method according to Claim 1, characterized by the fact that the
transglutaminase is used in an amount of between 0.1 and 0.5% w/w, related to the

10 amount of milk protein.

3. Method according to Claim 1 or 2, characterized by the fact that the
transglutaminase is of human, of bovine cr of microbial origin.

4. Method according to Claims 1 - 3, characterized by the fact that
beiween the first and the second step a heat treatment is carried out, preferably at
15 atemperature between 60 - 100°C, and in a time range between 0.5 and 10 minutes.

5. Method according to Claims 1 - 4, characterized by the fact that the
milk or milk like product is whole milk, to which a flavorant has been added,
preferably orange juice.

6. Method according to Claims 1 - 5, characterized by the fact that the

A 20 heat treatment is carried out at a temperature between 60 and 140°C and a time

| range between €.5 and 20 minutes, preferably at a temperature between 70 and
: 100°C and at a time range between 0.5 and 10 minutes.
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. 7.  Method for production of 2a acidified edible gel on milk basis, substantially as B
! hereinbefore described with reference to any one of the Examples.
v 8. Use of the acidified editie gel on milk basis producible by means of the |
method according to any one of Claims 1 to 7, as a yoghurt mousse, a cheese, or as a
s pickling liquid for meat. i
= Dated 5 June, 1995 o
Novo Nordisk A/S .
Patent Attorneys for the Applicant/Nominated Person ; ,
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