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(54) METHOD FOR PRODUCING YOGHURT

(57) The present invention relates to a method for
producing different batches of a same yogurt by means
of which the viscosity of the yogurt can be better control-
led, more in particular to limit the variations of the viscos-
ity as a result of a varying protein content of the milk. To
this end, in the method, the amount of protein added to

the fresh milk by means of a milk protein containing pow-
der is not only lowered with the extra amount of protein
already present in the fresh milk, maar this amount is
again additionally lowered according to an exponential
function of the extra amount of protein present in the fresh
milk, expressed in grams per 100 ml of milk.
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Description

[0001] The present invention relates to a method for producing different batches of a same yogurt from fresh milk
having a protein content (E) that is variable between a minimum (Emin) and a maximum protein content (Emax). For each
batch of the yogurt, a batch of fresh milk is provided; the protein content (E) of the milk in this batch is determined, and
a predetermined amount of protein (P) is added to the milk by mixing at least one milk protein containing powder into
the milk for forming a mixture. This mixture is then pasteurized and homogenized, after which it is inoculated with lactic
acid bacteria including at least Lactobacillus delbrueckii ssp. Bulgaricus and Streptococcus thermophilus. Then, the
mixture is fermented using these lactic acid bacteria for forming the batch of yogurt.
[0002] The invention particularly relates to a method for producing a same yogurt over a longer period of time, in
particular over a period of at least one year, wherein the effects of seasonal variations in the properties of the milk used
for producing the yogurt are limited.
[0003] In practice, variation particularly occurs in the protein content of milk, more in particular of cow’s milk. In fall
and in winter the protein content of cow’s milk is usually noticeably higher than in spring and summer. This can for
instance be observed in the measuring data listed in table 1 of the paper "Effect of pasteurisation and season on milk
composition and ripening of Ras cheese" by Hattem, H. E. et al. in the Journal of Brewing and Distilling Vol. 3(2), pp.
15-22, of March 2012. According to this paper, the cow’s milk had a total protein content that was 3.38% on average in
winter, 3.31% in spring and 3.04% in summer. The casein content of the cow’s milk was 2.66% on average in winter,
2.62% in spring and 2.50% in summer. The proportion of casein in the total protein content thus increased from winter
to summer.
[0004] In cow’s milk, on average, about 82% of the proteins are constituted by casein and about 18% by serum or
whey proteins.
[0005] For preparing yogurt, fresh milk is preferably used as a base ingredient, wherein whole milk, skimmed or semi-
skimmed milk or a combination thereof can be used depending on the desired fat content of the yogurt.
[0006] To obtain a more stable yogurt, which is in other words less prone to syneresis, stabilizers can be added to the
milk, such as pectin, gelatin and modified starch. As these can affect the taste of the yogurt, and as they are not derived
from milk, it is preferred in practice for milk protein containing powders to be added to the fresh milk. In practice, skimmed
milk powder is primarily used for this purpose. Lately, for some yogurts, part of the skimmed milk powder is replaced by
whey powder. The advantages and possibilities of this are summarized in the monograph "U.S. Whey Ingredients in
Yogurt and Yogurt Beverages" by Dr. Alan Hugunin, published in 2009 by the U.S. Dairy Export Council®.
[0007] As the amount of protein in the yogurt affects its viscosity and thus its stability, and as the amount of protein
in the fresh milk varies, it is known for the amount of milk protein containing powder added to the milk to be adapted to
the protein content of the fresh milk so that the yogurt always has a same protein content.
[0008] The inventors have now found, however, that when yogurt, in particular stirred yogurt, is produced with a
relatively high viscosity, and thus with a relatively high protein content, problems of a too high viscosity of the yogurt
may occur in wintertime, as a result of which, some batches of the yogurt, when they were in glass jars, could no longer
be poured from these jars.
[0009] An object of the present invention is therefore to provide a novel method for producing yogurt by which the
viscosity of the yogurt can be better controlled. More in particular, an object of the invention is to limit the variations in
the viscosity of a same yogurt observed by the inventors as a result of the variation in the protein content of the fresh milk.
[0010] For this purpose, the method according to the invention is characterized in that for a base milk, having a protein
content (Ebasis) that is at most equal to said minimum protein content (Emin), an amount of protein (Pbasis) is determined
that is to be added to said base milk through said milk protein containing powder for obtaining said yogurt, and that for
each batch of said yogurt, said predetermined amount of protein (P) is determined based on the following formula: 

with 

where:

P = said predetermined amount of protein expressed in g/100 ml of milk;
E = the protein content of the milk in said batch expressed in g/100 ml of milk;
Ebase = the protein content of said base milk, expressed in g/100 ml of milk; and
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Pbase = said amount of protein, expressed in g protein/100 ml of milk, that is to be added to said base milk through
said milk protein containing powder for obtaining said yogurt,

with the optional condition that when P according to said formula is lower than a predetermined minimal amount of
protein (Pmin), then P should be equal to said predetermined minimal amount of protein (Pmin).
[0011] According to the invention, it was found that the more proteins the fresh milk from which the yogurt is produced
contains, the fewer proteins need to be added through the milk protein containing powder for the yogurt to have a same
average viscosity. In other words, when the fresh milk contains more proteins, the protein content of the yogurt does
not need to be as high to obtain the desired stability/viscosity, or in other words, the protein content in the yogurt does
not need to be as high to avoid a too high viscosity of the yogurt. It appears that the proteins provided by the fresh milk
have better gel forming or gel solidifying properties, or in other words are of a better quality, than the proteins provided
by the milk protein containing powder, even though they are the same proteins, i.e., caseins and whey proteins.
[0012] More in particular, the inventors have found that effectiveness of the proteins in the fresh milk increases expo-
nentially as a function of the extra amount of protein present compared to a base milk having a low protein content, more
in particular having a protein content that is lower than the minimum protein content of the fresh milk used for preparing
the yogurt. Here, the amount of protein should always be expressed in grams of protein per 100 ml of the fresh milk. By
not only lowering the amount of protein provided by the powder proportionally as a function of the increase of the protein
content in the fresh milk, but additionally lowering this amount in an exponentially increasing way according to the formula
provided above, the viscosity of the yogurt could be better controlled and, more in particular, the seasonal variation of
the viscosity of the yogurt could be avoided. Thus, for relative high viscosity stirred yogurt, it was possible to avoid the
yogurt being too viscous in some production batches in wintertime to be pourable from a jar.
[0013] In the method according to the invention, for each batch of said yogurt, said predetermined amount of protein
(P) is preferably determined based on the following formula: 

more preferably based on the following formula: 

and most preferably based on the following formula: 

[0014] In a first embodiment of the method according to the invention, the yogurt is a stirred yogurt produced by
breaking up the gel formed after fermentation of the mixture, in particular by passing the fermented mixture through a
filter before filling the yogurt into containers.
[0015] As, in the case of stirred yogurt, the gel is broken up before transferring the yogurt into the containers, a relatively
large amount of milk protein containing powder is required for the stirred yogurt in the container to still be able to develop
sufficient viscosity, more in particular to remain stable for a sufficiently long amount of time, in particular at least four
weeks, and thus to exhibit no syneresis, i.e. no separation of serum (whey liquid) from the gel mass. When fruit is added
to stirred yogurt, for instance, this is preferably also stirred into the yogurt. The stirred yogurt therefore should be
sufficiently firm to keep the mixture of yogurt and fruit sufficiently stable.
[0016] For stirred yogurt, the condition is that when P according to said formula is lower than a predetermined minimal
amount of protein (Pmin), then P should be equal to said predetermined minimal amount of protein (Pmin), preferably not
optionally. The predetermined minimal amount of protein (Pmin), expressed in g/100 ml of milk, is then in particular lower
than 1.15, preferably lower than 1.05 and more preferably lower than 0.95. Furthermore, the predetermined minimal
amount of protein (Pmin), expressed in g/100 ml of milk is then in particular higher than dan 0.7, preferably higher than
0.8 and more preferably higher than 0.85.
[0017] Even when the fresh milk itself already contains a relatively high amount of proteins, it is still preferable for a
minimal amount of milk protein containing powder to be added to stirred yogurt for the yogurt to be sufficiently firm.
[0018] For stirred yogurt, the value of Pbase in said formula is preferably chosen sufficiently high for the batches of the
stirred yogurt to have an average viscosity at 8°C that is at least 1300 mPa.s, preferably at least 1400 mPa.s and more
preferably at least 1500 mPa.s.
[0019] With such viscosities, the stability of the stirred yogurt can be guaranteed over a sufficiently long period of time,
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and in particular it can be guaranteed that over a shelf life of at least four weeks no syneresis of the yogurt will occur.
[0020] In a second embodiment of the method according to the invention, the yogurt is a set yogurt produced by filling
said mixture into containers before fermentation.
[0021] In this second embodiment, the gel formed in the containers is retained and thus a smaller amount of milk
protein containing powder needs to be added for obtaining a sufficiently firm and stable gel. When, for instance, fruit is
added to set yogurt, it is preferably placed into the containers for the yogurt before introducing the mixture of fresh milk
and milk protein containing powder therein to be fermented. Contrary to stirred yogurt, set yogurt thus does not need to
take in the fruit.
[0022] For set yogurt, said optional condition is preferably not taken into account, so that P can be zero.
[0023] Thus, at a sufficiently high protein content of the fresh milk, it is possible that for set yogurt, no milk protein
containing powder needs to be added to the milk.
[0024] For set yogurt, the value of Pbase in said formula is preferably chosen such that the batches of the set yogurt
at 8°C have an average viscosity comprised between 200 and 400 Pa.s, and preferably higher than 250 Pa.s and more
preferably lower than 350 Pa.s.
[0025] With such viscosities, the stability of the set yogurt can be guaranteed over a sufficiently long period of time,
and in particular, it can be guaranteed that over a shelf life of at least four weeks no syneresis of the yogurt will occur.
[0026] In an embodiment of the method according to the invention, at least two milk protein containing powders are
mixed into the milk, including at least one skimmed milk powder and at least one whey protein concentrate, wherein an
amount of protein (PMMP) is added to the milk through said at least one skimmed milk powder, and a further amount of
protein (PWEC) is added through said at least one whey protein concentrate.
[0027] It is possible to produce a yogurt in which only skimmed milk powder is used as a milk protein containing
powder. However, partly substituting this skimmed milk powder with a whey protein concentrate offers the advantage
that a more firm or more viscous yogurt can be produced that is moreover more stable, so that separation of serum
(syneresis) occurs less quickly. In principle, it is also possible to use only whey protein concentrate as a milk protein
containing powder. This may however cause defects in the yogurt, such as spot formation, in other words the formation
of a grainy or sandy yogurt. Therefore, a combination of skimmed milk powder and whey protein concentrate is preferably
used as milk protein containing powder.
[0028] Preferably, the ratio between PMMP, expressed in g/100 ml of milk, and PWEC, expressed in g/100 ml of milk,
is comprised between 1 and 5, more preferably between 2 and 4.
[0029] In the embodiment where a combination of skimmed milk powder and of a whey protein concentrate is used,
the ratio between PMMP, expressed in g/100 ml of milk, and PWEC, expressed in g/100 ml of milk, is preferably kept at
a constant value for producing the different batches of the yogurt, or this ratio may differ at most 10% from the average ratio.
[0030] By maintaining the ratio between het skimmed milk powder and the whey protein concentrate, the occurrence
of taste differences between the different batches is avoided.
[0031] In the embodiment where said condition is not conditional, in particular for stirred yogurt, said predetermined
minimal amount of protein (Pmin), expressed in g/100 ml of milk, preferably comprises at least 0.20g/100ml proteins
originating from said at least one whey protein concentrate.
[0032] This minimal amount of whey protein which is thus always added to the fresh milk, ensures a minimal additional
binding of the water in the yogurt, and thus a better stability of the latter.
[0033] In an embodiment of the method according to the invention, the mixture of the fresh milk and the milk protein
containing powder is pasteurized for a time of at least 8 minutes at a temperature in excess of 88°C.
[0034] The advantage of this embodiment is that at this temperature and for this minimal time duration, the milk proteins,
in particular the whey proteins, are sufficiently denatured to allow them to contribute to the firmness of the gel and to
the chemical and physical binding of the water present therein.
[0035] In an embodiment of the method according to the invention, no further stabilizers are added to said mixture
apart from said milk protein containing powder.
[0036] All ingredients of the yogurt thus originate from milk, so that a pure milk product is obtained. Any negative
effects of other stabilizers on the taste of the yogurt are avoided in this way as well.
[0037] In an embodiment of the method according to the invention, said condition is not optional, and said predetermined
amount of protein (P) added to the milk for increasing its protein content equals said minimal amount (Pmin) when said
predetermined amount of protein (P) determined using said formula is lower than said minimal amount of protein (Pmin).
[0038] Thus, in this embodiment, at least said minimal amount of protein is always added to the fresh milk.
[0039] In an embodiment of the method according to the invention, the maximum variation of the protein content of
the fresh milk is monitored over at least one year, and said minimum protein content (Emin) and said maximum protein
content (Emax) are determined, wherein said base milk has a protein content (Ebase) that is at most equal to said minimum
protein content (Emin) and at most 0.1 g/100ml lower than said minimum protein content (Emin).
[0040] In this embodiment, starting from the minimum protein content, an exponential decrease of the total protein
content of the mixture of fresh milk and milk protein containing powder occurs, allowing an optimal adaptation to be
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obtained of the amount of protein administered through the powder to the extra amount of protein which is present in
higher amounts in the fresh milk compared to the base milk.
[0041] Further advantages and details of the invention will become clear from the following description of some specific
embodiments of the method according to the invention. This description is made in reference to the appended figures,
in which:

Figure 1 schematically shows an overview of a specific embodiment of the production process of stirred yogurt;
Figure 2 schematically shows an overview of a specific embodiment of the production process of set yogurt;

[0042] In the production process for making stirred yogurt as schematically shown in figure 1, the milk supplied is
received in step 1 and, after filtering in step 2, is stored in tanks in step 3. After arriving in the dairy farm, the milk is
immediately processed or subjected to thermal treatment prolonging its storage life with a maximum of 48 hours.
[0043] In a subsequent step 4, a batch is taken from the stored milk, optionally a combination of whole and skimmed
milk, and a milk protein containing powder is added to the milk. In step 5, the obtained mixture is then stirred for several
hours, so that the milk protein containing powder is allowed to sufficiently hydrate. After filtering the mixture in step 6,
the mixture is then pasteurized and homogenized in step 7, in particular at a temperature of at least 88°C for at least 8
minutes. This thermal treatment causes denaturation of the proteins, as a result of which the whey proteins, in particular,
will bind more water.
[0044] In the subsequent step 8, the pasteurized and homogenized mixture is then cooled to incubation temperature,
in particular to a temperature of 40 to 45°C, after which the mixture in step 9 is inoculated with the lactic acid bacteria.
For yogurt, these lactic acid bacteria comprise at least Lactobacillus delbrueckii ssp. Bulgaricus and Streptococcus
thermophilus. It is also possible to add other bacteria, in particular other strains of Lactobacillus and Bifidobacterium,
which can then for instance serve as probiotics.
[0045] In step 10, the inoculated mixture is then further fermented. Fermentation is stopped when the pH of the mixture
has fallen below a predetermined value, in particular below a pH of 4.6 to 4.8.
[0046] The fermented mixture is again passed through a filter in step 11. This improves the texture of the yogurt. The
filtered yogurt is then cooled in step 12, in particular to room temperature, after which the yogurt is stored for a few hours
at this temperature (step 13) to allow slime formation by the bacteria. This is because the bacteria produce exogenous
polysaccharides that contribute to the gel formation in the yogurt.
[0047] The yogurt thus produced is passed through a coarser filter in step 14 to break up the gel structure and thereby
to obtain a uniform consistency with no lumps. Then, in step 15, the yogurt is filled into containers, in particular into pots
or jars that may have different volumes, but usually have a volume of at most 1 liter. While filling the yogurt, other
additional products can be added to the yogurt, in particular fruit for producing fruit yogurt. Here, this fruit is preferably
mixed into the yogurt.
[0048] In the final step 16, the filled containers are cooled down as quickly as possible to a temperature of 6 to 8°C.
At this temperature, the yogurt has a considerable shelf life.
[0049] According to the production process as described above in reference to figure 1, stirred yogurt is made. Figure
2 shows a production process for making set yogurt.
[0050] In the production process for making set yogurt as shown in figure 2, the first steps 1 - 7 are identical to those
of the production process for making stirred yogurt. Hence, for the description of these first seven steps, we refer to the
description given above.
[0051] In the subsequent step 17, the pasteurized and homogenized mixture is not cooled down to incubation tem-
perature, but to a lower storage temperature of 6 to 8°C. At this temperature, no fermentation or substantially no fer-
mentation takes place. Then, in step 18, the mixture is inoculated with the lactic acid bacteria described above, and also
optionally with the further bacteria strains described above.
[0052] In step 19, the inoculated mixture is then stored at said storage temperature in a storage tank. From the storage
tank, the mixture is passed through a heating device in step 20, by means of which the mixture is heated to the incubation
temperature. In step 21, the heated mixture is filled into containers, in particular in pots or jars that may have different
volumes, but usually have a volume of at most 1 liter. While filling the mixture, other additional products can be added
to the mixture, in particular fruit for producing fruit yogurt. As this fruit is at a lower temperature than the mixture, it is
usually placed at the bottom of the container first, before adding the mixture to be fermented on top of the fruit.
[0053] In step 22, the filled containers are kept in a warm incubation cell so that the mixture in the containers is allowed
to ferment. The evolution of the fermentation is monitored based on the evolution of the pH of the mixture. When the pH
is sufficiently low, in step 23, the containers having the yogurt therein are cooled as quickly as possible in a cooling
tunnel down to a temperature of 6 to 8°C. At this temperature, the yogurt can then further be stored.
[0054] Both for stirred yogurt and for set yogurt, it is important during batch production thereof that the viscosity of the
yogurt is kept as constant as possible. The viscosity of the yogurt is not only important for the stability of the yogurt, and
thus for preventing syneresis, but is also an important product parameter that can be observed by the consumer, in
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particular when pouring the yogurt (mainly for stirred yogurt) and when stirring the yogurt in the container (not only for
stirred yogurt, but mainly for set yogurt as well).
[0055] The stirred yogurt produced by means of the method according to the invention preferably has an average
viscosity (averaged over at least 20 production batches) at 8°C of at least 1300 mPa.s, preferably at least 1400 mPa.s
and more preferably at least 1500 mPa.s. The average viscosity of the stirred yogurt, at 8°C, is preferably lower than
1800 mPa.s, and more preferably lower than 1700 mPa.s.
[0056] The set yogurt produced by means of the method according to the invention preferably has an average viscosity
(averaged over at least 20 production batches) at 8°C which is preferably comprised between 200 and 400 Pa.s, and
preferably higher than 250 Pa.s and more preferably lower than 350 Pa.s.
[0057] The viscosities of the stirred yogurt should be determined by means of the Rheomat RM 100 viscosity meter
provided with the MK DIN-2 spindle. For the viscosity measurement, the yogurt is transferred into a 500g pot. At the
start of the measurement, the thick part of the spindle is fully immersed in the yogurt before, after a 10 second wait, the
measurement is started.
[0058] The viscosities of the set yogurt should be determined by means of the Brookfield DV2T viscosity meter provided
with spindle 93, wherein the spindle is placed not in, but onto the set yogurt. After the auto zero of the viscosity meter,
the spindle is placed onto the meter. The "method single point averaging" is set to 48 sec, the speed of 2.5 is selected
and the end condition is 48 sec. The pin at the back of the meter must be pressed, so that the measurement is carried
out from top to bottom. In this way, the structure of the yogurt is not broken during measurement. Once the structure
has been broken, an incorrect measurement will be obtained. The indicated viscosity is expressed in Pa.s.
[0059] As a base for making the yogurt, a milk supply is used, in particular cow’s milk, of which both the protein content,
expressed in g protein/100 ml of milk, and the fat content are variable. Over the course of a year, there is a global
evolution of the protein content, wherein the protein content on average is higher in winter dan in summer, but the protein
and fat content of the fresh milk supplied day by day varies from batch to batch.
[0060] For making yogurt with a predetermined fat content, the fresh milk is standardized by using fresh whole milk,
fresh skimmed milk (semi-skimmed or low-fat milk) or a combination thereof. If necessary, the fat content can be further
increased by adding cream. Fresh milk is to be understood as milk which is not reconstituted from powdered milk. The
milk as such may already be a few days old.
[0061] According to the invention, the minimum Emin and maximum Emax values are determined, both expressed in g
protein/100 ml of milk, between which the protein content of the fresh milk supply may vary. The protein content is an
average over, in particular, the volumes of the tanker trucks in which the milk is supplied, and which contain the milk of
several cows, and even of several farms. These tanker trucks have a volume of for instance 10000 liters, or even more.
[0062] First, the type of yogurt to be produced is determined, more in particular the viscosity, protein content, fat
content the yogurt is to have, and which milk protein containing powder or which combination of milk protein containing
powders will be added to the fresh milk for this purpose.
[0063] The milk protein containing powder may be chosen from different kinds of powders, such as milk powder and
whey powder. The whey powder may be sweet whey powder, a whey powder concentrate, a whey protein isolate or a
combination thereof. The whey powder concentrate may for instance have a protein content comprised between 34 and
89%, while a whey protein isolate may contain over 90% of protein. The milk powder is usually skimmed milk powder.
For making the desired yogurt with a viscosity as constant as possible, first of all, a base milk is defined having a protein
content Ebase that is at most equal to het minimum protein content Emin of the supplied or store milk, and is preferably
equal to Emin or at most 0.1 g/100ml lower than Emin. Further, for this base milk, the amount of protein P, expressed in
g/100 ml of milk, to be added to the base milk through the milk protein containing powder for obtaining the desired yogurt,
in particular for obtaining the desired viscosity of this yogurt, is determined.
[0064] For making the yogurt from a batch of fresh milk, which can be a combination of for instance an amount of
verse whole milk and an amount of verse skimmed milk, the protein content E of this batch is determined. Then, the
surplus, or excess, of protein Eexcess is calculated as the difference with the protein content Ebase of the base milk.
[0065] For determining the amount of protein to be added to the fresh milk through said milk protein containing powder,
first of all, the excess protein Eexcess present in the fresh milk is subtracted from the amount of protein Ebase that needed
to be added to the base milk.
[0066] However, according to the invention, it was found that when Eexcess increases, the amount of protein determined
in this way to be added through the powder is too high, as the viscosity of the yogurt using richer milk becomes higher.
It was found in particular that the extra amount of protein present in the fresh milk thus needed to be upgraded, and that
an extra amount, equal to two times Eexcess squared, is to be subtracted from the amount of protein Pbase that is to be
added to the fresh milk through the powder.
[0067] The amount of protein P to be added to the fresh milk through the milk protein containing powder, or the
combination of milk protein containing powders, is therefore determined according to the invention based on the following
formula: 
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with 

where:

P = the amount of protein, expressed in g/100 ml of milk, to be added to the fresh milk through the milk protein
containing powder, or the combination of milk protein containing powders;
E = the protein content of the fresh milk expressed in g/100 ml of milk;
Ebase = the protein content of the base milk, expressed in g/100 ml of milk; and
Pbase = the amount of protein, expressed in g protein/100 ml of milk, to be added to the base milk through the milk
protein containing powder or the combination of milk protein containing powders for obtaining the desired yogurt.

[0068] When carrying out the method according to the invention, a limited deviation from the amount of protein deter-
mined based on this formula is permitted, wherein, in particular, the determined amount may be raised or lowered by
10%, wherein the amount preferably may only be raised or lowered by 5%. Most preferably, the amount of protein added
through the powder or the powders corresponds to the amount determined by the formula provided above.
[0069] In particular for stirred yogurt, it may be advisable to always add a minimal amount of protein through the milk
protein containing powder, for the yogurt to be sufficiently firm, or in other words not to become too soft. As a result, the
amount of protein P added through the powder or the powders is preferably always higher than or equal to a predetermined
minimal amount of protein Pmin. For stirred yogurt, this minimal amount of protein Pmin, expressed in g/100 ml of milk,
is preferably lower than 1.15, more preferably lower than 1.05 and in particular lower than 0.95 and preferably higher
than 0.7, more preferably higher than 0.8 and in particular higher than 0.85.
[0070] For set yogurt, it is admissible, but not required, for a minimal amount powder to be provided, as set yogurt is
in itself already firmer and the amount powder to be added to it, considering the lower protein contents of the milk, is
therefore significantly lower.
[0071] Due to the different effects of skimmed milk powder and whey protein concentrate on the yogurt, a combination
of both is preferably used. An amount of protein PMMP is then added to the milk through the skimmed milk powder or
milk powder, and a further amount of protein PWEC is added through the whey protein concentrate or the whey protein
concentrates. The ratio between PMMP, expressed in g/100 ml of milk, and PWEC, expressed in g/100 ml of milk, is here
preferably comprised between 1 and 5, and more preferably between 2 and 4. For the taste of the yogurt to be retained,
the ratio between PMMP, expressed in g/100 ml of milk, and PWEC, expressed in g/100 ml of milk, is preferably kept
constant, or this ratio may preferably deviate at most 10% from the average ratio.
[0072] Due to the positive effect of whey proteins on the stability of the yogurt, in particular on the stability of stirred
yogurt, it is preferable for the minimal amount of protein Pmin described above that is dosed through the powder or the
powders, to contain at least 0.20 g/100 ml proteins originating from the whey protein concentrate or the protein-concen-
trates.
[0073] In addition to the milk protein containing powders mentioned above, other stabilizers could be added. However,
to obtain a natural product that is entirely based on dairy products, and furthermore to obtain a pure taste, it is preferable
not to add any additional stabilizers, but on the contrary, to obtain the desired viscosity, for a given fat content of the
yogurt, purely by means of a sufficiently high protein content in the yogurt.

Comparative example 1

[0074] For an entire year, whole stirred yogurt was produced with an average viscosity of 1375 mPa.s. For the production
of this yogurt, skimmed milk powder, having a protein content of 35%, was added to the fresh milk until an equal protein
content was always achieved in the mixture of powder and fresh milk. Thus, no upgrade was carried out of the extra
amount of protein present in the fresh milk compared to a base milk.
[0075] The viscosities of the production batches were listed in figure 3. In this diagram, a fourth power curve was
indicated that, based on the least squares, corresponds best to the different viscosity values. The path of this curve
shows that a seasonal variation in the viscosity of the produced yogurt can be observed, wherein during winter months
the yogurt has a higher viscosity on average than during spring and summer. Between the highest and the lowest value
of the curve indicated in figure 3 there is, in particular, a difference of about 200 mPa.s.
[0076] In figure 4, the distribution of the different viscosities was indicated. The standard deviation from the average



EP 3 504 979 A1

8

5

10

15

20

25

30

35

40

45

50

55

was 225 mPa.s.

Example 1

[0077] For an entire year, whole stirred yogurt was produced with an average viscosity of 1610 mPa.s. For the production
of this yogurt, a combination of skimmed milk powder, having a protein content of 35%, and of a whey protein concentrate,
having a protein content of 44%, was added to the fresh milk. The ratio between the amount of protein added through
the skimmed milk powder PMMP, expressed in g/100 ml of milk, and the amount of protein added through the whey
protein concentrate PWEC, expressed in g/100 ml of milk, equaled 3. An upgrade was carried out of the extra amount of
protein present in the fresh milk compared to a base milk, having a protein content of 3.35 g/100 ml, so that in the mixture
of powder and fresh milk, the protein content decreased with an increased protein content of the fresh milk. More in
particular, the amount of protein added by means of the combination of both powders was determined using the following
formula: 

with 

[0078] Figure 5 shows the total amount of protein, expressed in g/100 ml of milk, added through both powders, the
amount of protein added through the skimmed milk powder and the amount of protein added through the whey protein
concentrate as a function of the amount of protein in the fresh milk in addition to the minimum content of 3.35 g/100 ml.
After reaching a protein content of 3.7 g/100 ml in the fresh milk, the amount of powders administered was kept constant
(not shown in the figure).
[0079] The viscosities of the production batches were listed in figure 6. In this diagram, a fourth power curve was
indicated that, based on the least squares, corresponds best to the different viscosity values. The path of this curve
shows that the seasonal variation in the viscosity of the produced yogurt decreased significantly. Between the highest
and the lowest value of the curve indicated in figure 6, in particular, only a difference of about 60 mPa.s remains.
[0080] In figure 7, the distribution of the different viscosities was indicated. The standard deviation from the average
was reduced to not more than 147 mPa.s.

Comparative example 2

[0081] For an entire year, skimmed set yogurt was produced with an average viscosity of about 290 Pa.s. For the
production of this yogurt, skimmed milk powder, having a protein content of 35%, was added to the fresh milk until an
equal protein content was always achieved in the mixture of powder and fresh milk. Thus, no upgrade was carried out
of the extra amount of protein present in the fresh milk compared to a base milk.
[0082] The viscosities of the production batches were listed in figure 8. In this diagram, a fourth power curve was
indicated that, based on the least squares, corresponds best to the different viscosity values. The path of this curve
shows that a seasonal variation in the viscosity of the produced yogurt can be observed, wherein especially during fall,
the yogurt showed a higher viscosity on average.
[0083] In figure 9, the distribution of the different viscosities was indicated. The standard deviation from the average
was 28 Pa.s.

Comparative example 3

[0084] For an entire year, whole set yogurt was produced with an average viscosity of about 283 Pa.s. For the production
of this yogurt, skimmed milk powder, having a protein content of 35%, was added to the fresh milk until an equal protein
content was always achieved in the mixture of powder and fresh milk. Thus, no upgrade was carried out of the extra
amount of protein present in the fresh milk compared to a base milk.
[0085] The viscosities of the production batches were listed in figure 10. In this diagram, a fourth power curve was
indicated that, based on the least squares, corresponds best to the different viscosity values. The path of this curve
shows that a seasonal variation in the viscosity of the produced yogurt can be observed, wherein especially during fall,
the yogurt showed a higher viscosity on average.
[0086] In figure 11, the distribution of the different viscosities was indicated. The standard deviation from the average
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was 30 Pa.s.

Example 2

[0087] To reduce the variation of the viscosity of the skimmed and whole set yogurts described above, a novel recipe
was proposed. For the production of this novel yogurt, a combination of skimmed milk powder, having a protein content
of 35%, and of a whey protein concentrate, having a protein content of 44%, was added to the fresh milk. The ratio
between the amount of protein added through the skimmed milk powder PMMP, expressed in g/100 ml of milk, and the
amount of protein added through the whey protein concentrate PWEC, expressed in g/100 ml of milk, again equaled 3.
An upgrade was carried out of the extra amount of protein present in the fresh milk compared to a base milk, having a
protein content of 3.35g/100ml, so that in the mixture of powder and fresh milk, the protein content decreased with an
increased protein content of the fresh milk. More in particular, the amount of protein added by means of the combination
of both powders was determined using the following formula: 

with 

[0088] Figure 12 shows the total amount of protein, expressed in g/100 ml of milk, added through both powders, the
amount of protein added through the skimmed milk powder and the amount of protein added through the whey protein
concentrate as a function of the amount of protein in the fresh milk in addition to the minimum content of 3.35 g/100 ml.
After reaching a protein content of 3.7 g/100 ml in the fresh milk, as a result of the upgrade of the protein in the fresh
milk, no further powder needs to be added.

Claims

1. Method for producing different batches of a yogurt from fresh milk having a protein content (E) that is variable
between a minimum (Emin) and a maximum protein content (Emax), wherein the method, for each batch of said
yogurt, comprises the steps of:

- providing a batch of fresh milk;
- determining the protein content (E) of the milk in said batch;
- adding a predetermined amount of protein (P) to the milk in said batch by mixing at least one milk protein
containing powder into the milk for forming a mixture;
- pasteurizing and homogenizing said mixture;
- inoculating the pasteurized mixture with lactic acid bacteria, including at least Lactobacillus delbrueckii ssp.
Bulgaricus and Streptococcus thermophilus; and
- fermenting the mixture with said lactic acid bacteria for forming said batch of yogurt,

characterized in that
for a base milk having a protein content (Ebase) that is at most equal to said minimum protein content (Emin), an
amount of protein (Pbase) is determined to be added to said base milk through said milk protein containing powder
for obtaining said yogurt, and that for each batch of said yogurt, said predetermined amount of protein (P) is deter-
mined based on the following formula: 

with 
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where:

P = said predetermined amount of protein expressed in g/100 ml of milk;
E = the protein content of the milk in said batch expressed in g/100 ml of milk;
Ebase = the protein content of said base milk, expressed in g/100 ml of milk; and
Pbase = said amount of protein, expressed in g protein/100 ml of milk, to be added to said base milk through
said milk protein containing powder for obtaining said yogurt,

with the optional condition that when P according to said formula is lower than a predetermined minimal amount of
protein (Pmin), then P should be equal to said predetermined minimal amount of protein (Pmin).

2. Method according to claim 1, characterized in that for each batch of said yogurt, said predetermined amount of
protein (P) is determined based on the following formula: 

preferably based on the following formula: 

and more preferably based on the following formula: 

3. Method according to claim 1 or 2, characterized in that said yogurt is a stirred yogurt produced by breaking up the
gel formed after fermentation of the mixture, in particular by passing the fermented mixture through a filter before
filling the yogurt into containers.

4. Method according to claim 3, characterized in that said condition is not optional and that said predetermined
minimal amount of protein (Pmin), expressed in g/100 ml of milk, is lower than 1.15, preferably lower than 1.05 and
more preferably lower than 0.95.

5. Method according to claim 3 or 4, characterized in that said condition is not optional and that said predetermined
minimal amount of protein (Pmin), expressed in g/100 ml of milk, is higher than 0.7, preferably higher than 0.8 and
more preferably higher than 0.85.

6. Method according to any of the claims 3 tot 5, characterized in that the value of Pbase in said formula is chosen
sufficiently high for the batches of the stirred yogurt to have an average viscosity at 8°C that is at least 1300 mPa.s,
preferably at least 1400 mPa.s and more preferably at least 1500 mPa.s.

7. Method according to claim 1 or 2, characterized in that the yogurt is a set yogurt produced by filling said mixture
into containers before fermentation.

8. Method according to claim 7, characterized in that said optional condition is not taken into account, so that P can
be zero.

9. Method according to claim 7 or 8, characterized in that the value of Pbase in said formula is chosen sufficiently
high for the batches of the set yogurt to have an average viscosity at 8°C comprised between 200 and 400 Pa.s,
and preferably higher than 250 Pa.s and more preferably lower than 350 Pa.s.

10. Method according to any of the claims 1 tot 9, characterized in that at least two milk protein containing powders
are mixed into the milk, including at least one skimmed milk powder and at least one whey protein concentrate,
wherein an amount of protein (PMMP) is added to the milk through said at least one skimmed milk powder, and a
further amount of protein (PWEC) is added through said at least one whey protein concentrate.
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11. Method according to claim 10, characterized in that the ratio between PMMP, expressed ing/100ml of milk, and
PWEC, expressed in g/100 ml of milk, is comprised between 1 and 5, preferably between 2 and 4.

12. Method according to claim 10 or 11, characterized in that for producing the different batches of the yogurt, the
ratio between PMMP, expressed in g/100 ml of milk, and PWEC, expressed in g/100 ml of milk is kept constant, or
this ratio may differ at most 10% from the average ratio.

13. Method according to any of the claims 3 tot 6 and according to any of the claims 10 tot 12, characterized in that
said predetermined minimal amount of protein (Pmin), expressed in g/100 ml of milk, comprises at least 0.20 g/100
ml proteins originating from said at least one whey protein concentrate.

14. Method according to any of the claims 1 tot 13, characterized in that said mixture is pasteurized for a time of at
least 8 minutes at a temperature in excess of 88°C.

15. Method according to any of the claims 1 tot 14, characterized in that no further stabilizers are added to said mixture
apart from said milk protein containing powder.

16. Method according to any of the claims 1 tot 15, characterized in that the milk in said batch is standardized, in
particular by adding cream or by adding fresh skimmed milk, so that a predetermined fat content is obtained in the
yogurt, wherein said base milk has a same standardized fat content.

17. Method according to any of the claims 1 tot 16, characterized in that the maximum variation of the protein content
of the fresh milk is monitored over at least one year, wherein said minimum protein content (Emin) and said maximum
protein content (Emax) are determined, wherein said base milk has a protein content (Ebase) that is at most equal to
said minimum protein content (Emin) and that is at most 0.1 g/100ml lower than said minimum protein content (Emin).
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