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(57) Abregée/Abstract:

The present invention relates to a process for producing cream cheese using a specific combination of milk and milk fractions. It
further relates to cream cheese which Is characterized by a unigue combination of levels of minerals, lactose and protein and which

may be obtained by the process of the invention.
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PROCESS FOR PRODUCING CREAM CHEESE

ABSTRACT OF THE DISCLOSURE

The present invention relates to a process for producing cream cheese using a
specific combination of milk and milk fractions. It further relates to cream cheese which is
characterized by a unique combination of levels of minerals, lactose and protein and which

may be obtained by the process of the invention.
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PROCESS FOR PRODUCING CREAM CHEESE

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application is related to European Patent Application No. 12163565.0, filed
April 10, 2012, and U.S. Patent Application No. 61/714026, filed October 15, 2012, both of

which are incorporated herein by reference in their entirety.
FIELD

[0002] The present application relates to a process for producing cream cheese and
related cream cheese type products using a specific combination of dairy and dairy fractions.
The process allows to better tailor, standardize and control the composition and properties
of the final cream cheese, including its flavor and texture. In addition, the process enables a
more complete use of the initial dairy materials, such as raw milk, allowing to produce
cream cheese without the need to add independently produced dairy fractions and/or

having to discard others. The present application also relates to cream cheese and related

products which are characterized by a unique combination of levels of minerals, lactose and
protein and which may be obtained by means of the process of the application. The present
application furthermore relates to a process for preparing a food product comprising cream

cheese and one or more additional food product components.

BACKGROUND

[0003] In general, conventional processes for producing cream cheese starts from fat-
adjusted milk, for example a combination of usually pasteurized raw milk or skim milk with
cream. The process typically comprises the following steps: '

pasteurizing and homogenizing the milk blend,

fermenting the milk blend with lactic acid bacteria,

separating the fermented product into a curd fraction and a whey fraction and

removing the whey fraction,

optionally adding further liquid or solid (powdery) cream cheese ingredients,
such as salt, stabilizers, flavoring agents, sweet whey powder, and sweet or sour cream, to
the curd fraction,

heating and homogenizing the resulting mixture, and

filling and packaging the resulting cream cheese.
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|0004] In the dairy field, centrifugation is one major method for separating dairy
products into fractions according to their specific gravity. For example, milk can be

separated into a high-fat cream fraction having a relatively lower density and a low-fat skim
milk fraction having a relatively higher density. More recently, membrane separation
technologies such as microfiltration, ultrafiltration, nanofiltration and reverse osmosis have
been introduced for fractionating dairy products according to the particle size and/or

molecular weight of their respective components.

[0005] For example, US 2010 /0098820 A1 discloses the use of a microfiltration
membrane to concentrate skim milk, providing a relatively low whey protein/casein ratio in
the obtained concentrated milk. Likewise, WO 2009/059266 A1 describes a process for the
production of casein, comprising a step of subjecting skim milk to microfiltration to provide

a retentate having a high casein content and being useful for cheese making.

[0006] WO 99/37162 Al relates to a method for preparing cheese, inter alia comprising
a step of concentrating milk by means of reverse osmosis or nanofiltration in combination
with ultrafiltration and optionally diafiltration and/or microfiltration to produce a

concentrated milk having an increased casein content.

[0007] EP 2269 466 A2 describes a method of making a high fat cream cheese product
from a standardized milk base using lactic acid bacteria fermentation. The fermented milk
base is subjected to ultrafiltration to form a retentate and a permeate wherein the retentate

has a fat content which is higher than that of the standardized milk base.

[0008] EP 1752 046 Al describes a method for producing concentrated and fermented
dairy products, in particular cream cheese, inter alia comprising a step of separating

fermented process milk by means of microfiltration into an acidified permeate and an
acidified retentate, which acidified retentate is further processed into the desired dairy

product. Likewise, US 4,897,277 describes the use of microfiltration to separate curd from

whey.

[0009] WO 96/35336 Al describes a process for producing whey protein concentrate

using an ultrafiltration step to remove water and small water-soluble molecules from whey.

[0010] WO 99/40798 Al describes a process for producing a whey salt powder,
wherein whey or an ultrafiltration permeate of milk or whey is subjected to nanofiltration,

and the obtained permeate is further concentrated by evaporation or a combination of

reverse osmosis and evaporation and dried.

.
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[0011] Despite the prior description and use of membrane separation technology in the
dairy field, the application of such technology has focused on specific, separate aspects of
the cheese making process only, rather than considering the cheese production as a whole.
In particular, it must be emphasized that a membrane separation process will usually
provide two fractions, namely a retentate and a permeate. However, the prior art
application of membrane separation technology has mainly focused on producing one
fraction which can be used or provided in a beneficial manner, without considering options
for using the remaining other fraction. In addition to such considerations, it has been
observed that there is still room for improvement in the manufacture of cream cheese in

terms of flavor and texture properties of the final product.

[0012] In view of the above, it may be desirable to provide a process for producing
cream cheese and related products from dairy and dairy fractions, allowing to better tailor,
standardize and control the composition and properties of the final cream cheese, including
its flavor and texture. In addition, it may be desirable to provide a process for producing
cream cheese and related products which allows for better and more complete use of the
starting dairy, including its major fractions such as casein, whey protein, fat, lactose and
minerals. The process for producing cream cheese and related products may be extended to
a process for preparing a food product, namely by combining the resulting cream cheese
with one or more additional food product components. Finally, it may be preferable to
provide cream cheese with unique sensory properties, at the same or a reduced fat content

as compared to conventional cream cheese.
SUMMARY

[0013] The present application relates to a process for producing cream cheese and
related products, said process comprising the steps of preparing a dairy blend, subjecting
the dairy blend to fermentation, and preparing cream cheese from the fermented dairy
blend, wherein a casein-enriched dairy/milk fraction is used in the preparation of the dairy
blend. The casein enriched dairy/milk fraction includes a greater amount of casein than
found in standard whole milk. In one form, the casein-enriched fraction includes at least

about 6.5% casein.

[0014] In one form, the casein-enriched milk fraction is obtained by fractionating skim
milk, further producing a whey protein fraction. The skim milk may be obtained by

separation of raw milk, further producing cream which may be used, inter alia, in the
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preparation of the milk blend which is used in the process of the invention. The whey
protein fraction may be further separated to obtain a whey protein concentrate fraction and
a lactose/ minerals fraction. The whey protein concentrate fraction may be used, optionally
after further processing (e.g., particulation or functionalization), as a cream cheese
ingredient which may be added to the curd in the appropriate stage of the process of the

invention, such as after the fermentation step.

[0015] In another form, the lactose/ minerals fraction can be further separated into
lactose and minerals fractions, or concentrated to a concentrated lactose/ minerals fraction.

The lactose, minerals and concentrated lactose/minerals fractions may be used as cream

cheese ingredients, for example for addition to the curd after the fermentation step.

[0016] In yet another form, cream, sour cream (such as obtained by lactic acid
fermentation) or a mixture thereof can be added as a cream cheese ingredient to the curd in
the appropriate stage of the process of the invention, such as after the fermentation step.
Here, the cream, such as found after fermentation, can be used as the cream cheese

ingredient.

[0017] In a further aspect, a cream cheese which is provided having the following
properties:

a (Ca + P)/ casein weight ratio of > 0.05

a whey protein/ true protein weight ratio of 2 25.0 %

a K content of 2 140 mg/100 g and

a lactose content of > 3.5 g/100 g.

[0018] In particular, the above cream cheese may be prepared as described herein.

[0019] In one form, it may be possible to tailor, standardize and control the composition
and properties of the final cream cheese, inter alia by using a casein-enriched dairy/milk
fraction in the preparation of the initial dairy blend and by adding other dairy fractions in
the later stages of the process, which dairy fractions may be obtained from by-products of
the process. In addition, it has been found that the amounts of both fat and proteins which
are traditionally associated with the whey after fermentation and centrifugal separation are
significantly reduced and are retained in the curd. This may improve the profitability of the
cream cheese manufacture and furthermore has beneficial effects on the flavor of the

resulting cream cheese.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0020] FIG. 1 is a flow diagram illustrating an embodiment of a conventional process

for producing cream cheese from milk, i.e., raw milk or pasteurized whole milk and cream,

including optional steps;

[0021] FIG. 2 is a flow diagram illustrating a general embodiment of the process of the

present application for producing cream cheese, including optional steps;

[0022] FIG. 3 is a flow diagram illustrating a general embodiment of a first supplement
to the process of the present application which produces the casein-enriched milk fraction

and the whey protein fraction, including optional steps;

[0023] FIG. 4 is a flow diagram illustrating a general embodiment of the second
supplement to the process of the present application which produces the minerals traction,

lactose fraction and/or concentrated minerals/lactose fraction;

[0024] FIG. 5 is a flow diagram illustrating a general embodiment of the third
supplement to the process of the invention which adds cream, sour cream or a mixture

thereof as cream cheese ingredients, including optional steps;

[0025] FIG. 6 is a flow diagram illustrating a general embodiment of the process of the

present application including the first to third supplements and including optional steps;

[0026] FIG. 7 is a flow diagram illustrating processing steps for one process for

producing cream cheese;

[0027] FIG. 8 is a table illustrating the ingredient breakdown and composition for the

cream cheese produced according to the process described in FIG. 7;

[0028] FIG. 9 is a flow diagram illustrating the processing steps for another form of

cream cheese;

[0029] FIG. 10 is a table illustrating the ingredient breakdown and composition for the

cream cheese of FIG. 9;

[0030] FIG. 11 is a flow diagram illustrating processing steps for another form of cream
cheese;
[0031] FIG. 12 is a table illustrating the ingredient breakdown and composition for the

cream cheese of FIG. 11;
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[0032] FIG. 13 is a flow diagram illustrating processing steps for another form of cream

cheese; and

[0033] FIG. 14 is a table illustrating the ingredient breakdown and composition for the

cream cheese of FIG. 14.

[0034] In the Figures, products are shown in rounded boxes, whereas process steps are
shown in rectangular boxes. Optional products and process steps are identified by dashed
lines. In the figures and throughout the description and claims, products may additionally
be identified by Arabic numerals, whereas process steps may additionally be identified by

Arabic numerals preceded by the letter “S”.

DETAILED DESCRIPTION
|0035] General Definitions and Conventions
|0036] In the present specification, it is intended that any disclosure of embodiments, or

preferred, more preferred etc. embodiments, of features of the application also encompasses
a disclosure of their combination. For example, the disclosure of a feature A, its preferred

embodiment A' and its more preferred embodiment A" and the disclosure of a feature B, its
preferred embodiment B' and its more preferred embodiment B" is intended to disclose as
well, insofar as technically sensible, the combination of A+B, A+B', A+B", A'+B, A'+B" and
A"+B". The further disclosure of a feature C, its preferred embodiment C' and its more
preferred embodiment C" is intended to disclose as well, insofar as technically sensible, all
conceivable combinations of C, C” and C" with the afore-mentioned features, embodiments

and combinations of A, A', A" B, B' and B".

[0037] As used herein, the term “cream cheese” may be used to refer to any number of
different cream cheese products and related cream cheese products. For example, such term
may include not only standard cream cheese, but may also include Neufchatel and cream

cheese spreads and cream cheeses with nutrient claims (reduced fat, light, low fat cream

cheeses).

[0038] In various process steps of the present invention, dairy, milk or milk products
are separated (fractionated) into fractions, and preferred separation (fractionation) means
are centrifugation and membrane separation technologies. It should be understood that the
terms “dairy” and “milk” may be used interchangeably to designate any number of different

dairy and dairy derived materials. For example, such terms may include milk, skim milk,
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whole milk, raw milk, cream, concentrated milk fat, buttermilk, whey proteins with and

without lactose concentrate, dairy mineral concentrate, dairy powders, membrane filtered

retentate and the like.

[0039] Centrifugation will separate milk or milk products into fractions according to
their specific gravity. For example, centrifugation can be used to separate solids or semi-
solids such as curd from liquids such as whey. It can also be used to separate liquids of
different specific gravity. For example, centrifugation can be used to fractionate milk into
cream and skim milk. The application of centrifugation as a fractionation means for milk
and dairy products is generally known in the art, as reflected by H.G. Kessler:

Centrifugation - Separation - Cyclone Separation in “Food and Bio Process Engineering”,

Verlag A. Kessler, 5th ed., pages 41-54 (2002).

[0040] Membrane separation technologies include microfiltration (MF), ultrafiltration
(UF), nanofiltration (NF) and reverse osmosis (RO), which will fractionate milk or milk
products according to the particle size or molecular weight of their respective components,
providing a depleted permeate (passing through the membrane) and an enriched retentate
(not passing through the membrane). In general, microfiltration provides a retentate (MF
retentate) which is enriched in substances having dimensions of more than about 0.05 pm
(50 nm), including fat globules, casein (casein micelles) and bacteria. Particles or substances
having smaller dimensions such as whey proteins, lactose, minerals (dissolved mineral salts)
and water will be found in the permeate (MF permeate). Ultrafiltration provides a retentate
(UF retentate) which is enriched in substances having dimensions of more than about

0.003 pm (3 nm) or alternatively a molecular weight of more than about 6 kDa, including
whey proteins and the above-mentioned substances in the MF retentate. Particles or
substances having smaller dimensions such as lactose, minerals and water will be found in
the permeate (UF permeate). Nanofiltration provides a retentate (NF retentate) which is
enriched in substances having dimensions of more than about 0.001 pum (1 nm) or
alternatively a molecular weight of more than about 0.2 kDa, including lactose and the
above-mentioned substances in the UF retentate. Particles or substances having smaller

dimensions such as minerals and water will be found in the permeate (NF permeate).
Finally, reverse osmosis provides pure water as the permeate, while enriching all other
substances in the retentate (RO retentate). Types, pore sizes and fractionation characteristics
of commercially available membranes are described, e.g., in H.G. Kessler: Membrane

Separation-Processes in “Food and Bio Process Engineering”, Verlag A. Kessler, 5th ed.,
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pages 56-99 (2002); V.V. Mistry, J.-L. Maubois: Application of membrane separation
technology to cheese production in “Cheese, Chemistry, Physics and Microbiology”, Vol. 1,
3rd ed., edited by P. Fox, P. McSweeney, T. Cogan, T. Guinee, Elsevier Academic Press,
pages 261-285 (2004); M. Cheryan: Handbuch Ultrafiltration, B. Behr’s Verlag (1990);

R. Rautenbach, R. Albrecht: Membrane Processes, John Wiley & Sons (1989).

[0041] For the purpose of this specification and the attached claims, the various
membrane separation technologies can be defined and distinguished functionally in terms of
their separation and enrichment characteristics as regards the relevant substances, namely
fat globules and casein, whey proteins, lactose and minerals. Thus, for example, an
“ultratiltration step” or “ultrafiltration means” will be capable of providing a retentate
which is enriched in fat globules, casein and/or whey proteins and a permeate which is
enriched in lactose and/or minerals, depending on the composition of the substrate to be

fractionated.

[0042] The extent of the enrichment can be described by means of the volumetric
concentration factor (VCF), which reflects the ratio of the initial feed volume, excluding any
diafiltration medium, to the retentate volume. For example, 3X MF milk would refer to the
retentate of milk having been subjected to MF treatment and providing 1 part of retentate

per 3 parts of initial feed (by volume).

[0043] In order to improve the removal of permeate components from the substrate to
be fractionated, fresh solvent may be added to the feed to replace the permeate volume, at
the same rate as the permeate flow rate, such that the volume in the system remains
constant. Dilution and re-concentration is sometimes also referred to as “diafiltration”.
Likewise, it is possible and can be useful to make use of cross-flow filtration (also known as
tangential flow filtration, TFF), rather than dead-end filtration (normal flow filtration, NFF).
In cross-tlow filtration, the substrate to be fractionated is pumped tangentially along the
surface of the membrane. An applied pressure serves to force a portion of the substrate
through the membrane to the permeate side. As in dead-end filtration, particulates and

macromolecules that are too large to pass through the membrane pores are retained on the
retentate side. However, in cross-flow filtration, the retained components ideally do not

build up at the surface of the membrane. Instead, they are swept along by the tangential

flow.
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[0044] Unless indicated otherwise, percentages used in this application and in the

attached claims are based on weight (w/w).

[0045] Process for Producing Cream Cheese

[0046] As generally shown in FIGS. 1 to 1, in one process for producing cream cheese in
accordance with the present disclosure, a casein-enriched dairy/milk fraction 1, having at
least about 6.5% casein and, in some approaches, about 6.5% to about 11.5% casein, is used
in the preparation of a dairy blend 4, the dairy blend is subjected to fermentation 53, and

cream cheese 8 is prepared from the fermented dairy blend.

[0047] The casein-enriched dairy/milk fraction is used to increase and adjust the casein
concentration in the dairy blend. In one embodiment, the casein concentration in the dairy
blend is adjusted to the range of from about 2.0 to about 3.1 % w /w. In another form, the
casein concentration is adjusted to a range of from about 0.4 to about 6.6. The fat content in
the dairy blend will usually be adjusted depending on the desired fat content of the final
cream cheese, e.g., a light or full fat product. Thus, the fat content in the dairy blend may be
adjusted to a level of up to 30 % w/w. In one form, the fat content may be in a range from
about 1.4 to about 30. In another form, the fat content may be in a range of about 10 % to

about 30 %. In yet another form, the fat content may be in a range of about 1.4 % to about 10
.

[0048] Adjusted casein concentrations and fat contents refer to the réspective levels at
which the dairy blend is subjected to fermentation. Surprisingly, it has been found that
adding the casein-enriched dairy/milk fraction to the dairy blend, followed by lactic acid
bacteria fermentation and concentration of the fermented dairy blend, allows the
manufacture of a cream cheese with varying fat levels and without detectable bitterness or

flavor defects, and without a limitation on the protein level.

[0049] In one form, the casein-enriched dairy/milk fraction is preferably a skim milk

MF retentate (produced by subjecting skim milk to microfiltration). For example, a 2X to 4X
(VCF) MF skim milk retentate, preferably a 2.5X to 3.5X (VCF) MF skim milk retentate, and

more preferably a 3X (VCF) MF skim milk retentate may be used. The proportion of the MF
retentate in the milk blend is adjusted depending on the desired casein concentration in the

milk blend and the VCF value of the MF retentate.

[0050] For adjusting the fat content of the dairy blend, it is preferable to use cream 3.

However, it should be noted that other dairy materials may also be used. In one approach,

-Q.
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the dairy blend is prepared and adjusted in terms of fat content and casein concentration by
using in combination milk 2, cream 3 and the casein-enriched milk fraction 1, preferably a
skim milk MF retentate. Inter alin depending on the desired fat content, the milk 2 can be
raw milk, in particular pasteurized whole milk, or skim milk or other dairy materials as
noted above. The present application also encompasses embodiments in which selected fat

sub-fractions, as defined by their melting points, or a combination thereof are used.

[0051] In the fermentation step S3, a bacteria culture is added to inoculate the dairy
blend. The fermentation can be carried out in conventional manner, for example at room
temperature for at least about 10 hours and up to a maximum of between 1 to 2 days, and in
some approaches, for a period of from about 15 to about 20 hours. In one aspect, suitable
cultures may comprise a lactic starter culture, such as any lactic acid-producing bacteria
used in conventional cream cheese making. Suitable lactic acid-producing bacteria include
Lactococcus or Leuconostoc such as Lactococcus lactis, Lactococcus cremoris, Lactotococcus lactis,
spp. diacetyllactis, Leuconostoc cremoris, and the like. Furthermore, it is also possible to use
exopolysaccharide-producing cultures. However, it is preferred to use a lactic starter culture
selected from the group consisting of mesophilic and thermophilic lactic acid-producing
bacteria, more preferably mesophilic bacteria. A single type of lactic acid-producing bacteria
or a combination of two or more thereof can be used. During fermentation, the pH of the
dairy blend will typically decrease, and it may be desirable to adjust the pH of the fermented
dairy blend after the fermentation, preferably to the range of from about 4.4 to about 5.2.
This may be achieved by the addition of a pH modifying agent, including acids and
preferably unfermented milk blend.

[0052] The process steps of preparing the dairy blend and subjecting it to fermentation
may be preceded, interrupted or followed by one or more additional optional process steps.
In particular, such additional process steps may be process steps which are conventionally

used in the manufacture of cream cheese, and they include any step or combination of steps

necessary for preparing cream cheese from the fermented milk blend.

]0053] In particular, prior to fermentation, the dairy blend may be homogenized and
pasteurized (heat treated), as is conventional in this field. Homogenization can be carried

out prior to or after the heat treatment. The heat treatment is may be conducted such that
the whey protein in the milk blend is partially or fully denatured.

~10 -
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[0054] After the fermentation step and an optional pH adjustment step, the resulting
fermented dairy blend is traditionally separated into a (semi-solid) curd fraction 6 and a
liquid fraction 5', 5". The separation S4 may be achieved by centrifugation 54' or
ultrafiltration S4". In some approaches, it may be necessary for the fermented dairy blend to
have a certain minimum fat content to be separable by centrifugation. For example, the
minimum fat content of the dairy blend suitable for centrifugation may be about 6.5%. The
centrifugation can be carried out at the conventional temperatures used in the separation of
fermented dairy blend into curd and whey. The resulting liquid fraction 5' may also be
termed whey fraction, namely containing whey proteins, lactose, minerals and, compared to
the conventional process, a reduced proportion of fat. Surprisingly, the whey fraction
resulting from the centrifugal separator contains only little fat and a considerably reduced
level of proteins, as compared to the whey in a conventional cream cheese manufacturing
process without addition of a casein-enriched milk fraction. For example, the liquid or whey
fraction from centrifugation of the dairy blends herein may include about 0.03% to

about 0.05% fat and/or about 0.25% to about 0.35% protein.

|0055] The separation may also be carried out by ultrafiltration $4", in either cold or hot
conditions. Hot conditions can include a temperature of above about 50°C, whereas cold
conditions are those below about 20°C. Separation by means of UF treatment provides a
liquid fraction 5" as the permeate which is enriched in lactose and minerals, whereas the
major portion of fat and whey proteins, together with casein, is retained in the curd

fraction 6. For example, the liquid fraction from ultrafiltration of the dairy blends herein

may contain about 3% to about 5% lactose and/or about 0.77% to about 0.85% minerals.

[0056] In one embodiment of the process for preparing cream cheese in accordance

with the present application, it has been found that it may not be necessary to separate the

fermented dairy blend. In this regard, the fermented dairy blend is prepared as described
above, at a higher enrichment in casein and fat content, such as about 3% to about 6.6%
casein and about 11% to about 26 % fat, so that no separation is necessary. The separation
step S4 is omitted and the fermented dairy blend takes the place of the curd fraction and is
processed accordingly as further described below. In this embodiment, the use of

exopolysaccharide-producing cultures in the fermentation step may be advantageous.

[0057] The curd fraction may be supplemented and blended with one or more further
cream cheese ingredients (optional ingredient(s) 7), each of which may be liquid or solid

(e.g., powdery). When both types of optional ingredients are used, it is preferable that the

_11 -
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liquid components be added to and mixed with the curd fraction before adding and
blending in the solid or powdery components. In the embodiment where the separation of
the fermented milk blend is omitted, the optional ingredients may also be added prior to the

fermentation step.

[0058] Exemplary liquid components are liquid dairy components such as cream, sour
cream, whey protein concentrate (in one approach functionalized) and unfermented milk
blend, mineral concentrate, lactose concentrate and other dairy materials. Cream and sour
cream or a mixture thereof can be used to adjust the fat content of the curd fraction and,
thus, of the final cream cheese. In addition, sour cream can be used to adjust the acidity of
the curd fraction and final cream cheese (the addition of cream and/or sour cream also
forms part of the third supplement to the process of the invention, as described further
below). Functionalized whey protein concentrate is known in this field, e.g., as described in
EP 1249176 and EP 1 698 231, both of which are incorporated herein by reference. It is
usually available and prepared in the form of an aqueous suspension and can be added to
the curd fraction to improve smoothness and mouthfeel, without increasing the fat content
in the final cream cheese. Unfermented milk blend may be added to adjust the pH and

sweetness of the resulting cream cheese.

[0059] Exemplary powders include stabilizers, salt, pH modifying agents, flavor

additives, colorants, fruits, nuts and the like. Stabilizers include locust bean gum,

carrageenan, xanthan gum, guar gum, methyl cellulose, hydroxypropylmethyl cellulose, etc.

Flavor additives include butter flavor, milk flavor, cheese flavor and the like, spices and
condiments such as pepper, chives, garlic, scallions and the like. Colorants include
[s-carotene, annatto and the like. Furthermore, for sweetening purposes, mono- and

oligosaccharides such as sucrose, glucose, fructose and maltose, sugar alcohols such as

sorbitol, maltitol and lactitol and low-calorie sweeteners such as saccharin, aspartame,

stevioside and thaumatin may be added.

[0060] After addition of liquid and/ or solid components, the resulting mixture is
usually homogenized. Homogenization S6-1, S6-2 can be carried in the hot (56-1) or cold
state (56-2), 1.e., with or without prior heating. When the mixture is cold homogenized
(56-2), 1t is subsequently heated, e.g., by SSHE (scraped surface heat exchange) treatment.
The homogenization is preferably followed by a texturizing step S6-3 such as by subjecting
the mixture to heating and shearing, for example at a temperature in the range of from 65 to

90°C. The resulting cream cheese 8 can be filled into tubs or plastic containers or any other
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suitable packaging means. Typically, the homogenized cream cheese is hot-filled into a

container, sealed and cooled.

[0061] A particularly preferred embodiment of the present invention comprises the
process for producing cream cheese as described above and further includes the addition of
whey protein concentrate (preferably functionalized and obtainable by the first supplement
to the process, as described below) and optionally lactose to the curd fraction and a

texturizing step after the addition of optional ingredients to the curd and homogenization.

[0062] First Supplement to the Process for Producing Cream Cheese

[0063] As shown in FIG. 3, in the first supplement to the process, skim milk is separated
to produce, on the one hand, a casein-enriched milk fraction 1' which can be used for
preparing the dairy blend 4 in the process and, on the other hand, a whey protein fraction 10
which is enriched in whey proteins. In one form, the casein-enriched milk fraction 1'
includes at least about 6.5% casein (in other approaches, about 6.5% to about 11.5% casein)
and the whey protein fraction 10 includes at least about 0.4% whey protein (in other
approaches, about 0.4% to about 0.7% whey protein). In one approach, the separation 510 is
carried out by means of microfiltration, producing the casein-enriched milk fraction 1' as the
retentate and the whey protein fraction 10 as the permeate. In another embodiment, a 2X to
4X (VCF) MF skim milk retentate is produced, in other approaches a 2.5X to 3.5X MF skim

milk retentate, even in yet other approaches a 3X MF skim milk retentate.

[0064] The skim milk which is used in the first process supplement can be obtained
from raw milk or preferably pasteurized whole milk, which can be subjected to

microfiltration or centrifugation S9 to produce cream 3' as a retentate and a skim milk

fraction 9 as a permeate.

[0065] In one embodiment, the whey protein fraction 10 is separated into a whey
protein concentrate fraction 12 and a lactose/ minerals fraction 11, such as by means of
ultrafiltration S11 (FIG. 3). The whey fraction 5', which may be produced as a liquid
by-product in the process of the invention, namely by centrifuging the fermented dairy
blend, can be treated, i.e., separated, in like manner. In such case, the whey fraction 5' and
the whey protein fraction 10 are combined, and the combined fractions are separated in a
combined process step. Apart from the whey protein fraction 10 and the whey fraction 5', it

is also possible to use whey from independent sources and subject it to the separation

step S11.
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[0066] The separation of the whey protein fraction 10, optionally in combination with
the whey fraction 5', provides a whey protein concentrate fraction 12 as a retentate and a
lactose/ minerals fraction 11 as a permeate. (FIG. 3.) The whey protein concentrate fraction
12 may be used, i.e., reintroduced, as one of the optional ingredients 7 to be added to the
curd fraction 6 which is obtained after fermentation of the dairy blend 4 and separation of
the fermented dairy blend (see FIG. 4). The permeate 11 resulting from the ultrafiltration

step S11 can also be used for diafiltration of the skim milk fraction 9 in the separation

step 510.

[0067] In one embodiment, the whey protein concentrate fraction 12 is further subjected
to a so-called particulation (or microparticulation) treatment S12 as known in the art (see,
e.g., EP 1698 231). The thus obtained particulated (functionalized) whey proteins 13 imitate

the mouthfeel of added fat, yet without the fat content. As a result, the functionalized whey

proteins are preferably used as one of the optional ingredients 7 to be added to the curd

fraction 6. (FIG. 6.)

[0068] When reintroduced into the cream cheese production process, the whey protein
concentrate fraction 72, as such or after particulation as described above, may be added at a
level of about 5 to about 40 % w/w, calculated as whey proteins and based on the final
cream cheese. Especially in those embodiments without a separation of the fermented dairy
blend, the whey protein concentrate fraction may also be used, 1.e., reintroduced, as an

optional ingredient in the preparation of the dairy blend, prior to the fermentation step.

[0069] The present application also encompasses embodiments in which the whey
proteins, as found in the whey protein fraction 10 or whey protein concentrate fraction 12,
are further fractionated into their constituent protein types, e.g., beta-lactoglobulin,
alpha--lactalbumin and serum albumin, and wherein selected protein types or a combination

thereof are further processed and reintroduced into the cream cheese production process.

[0070] Second Supplement to the Process for Producing Cream Cheese

[0071] In the second supplement to the process of the application, the lactose/ minerals
fraction 11 obtained in the first process supplement can be turther separated into a lactose
fraction 16 and a minerals fraction 15, or concentrated into a concentrated lactose/ minerals
fraction 17 as generally shown in FIG. 4. In one form, the lactose fraction 16 may have about
14% lactose at 18 % solids and the minerals fraction 15 may have about 9% minerals at 18%

solids.
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[0072] For separating the lactose/minerals fraction into a lactose fraction and a
minerals fraction, one approach may apply a sequence of nanofiltration 513-1' and
concentration 513-1", such as by means of reverse osmosis. In the nanofiltration step, the
lactose/ minerals fraction is separated into a lactose-enriched retentate (lactose fraction 16)
and a minerals-enriched permeate. The minerals-enriched permeate can be further
concentrated, for example by means of reverse OSMOSis or evaporation of water, to provide a
minerals fraction 15. (FIG. 4.) One or both of the lactose fraction 16 and the minerals
 fraction 15 or part thereof may be added, i.e., reintroduced, as a liquid or powdery
component to the curd fraction 6 (or fermented dairy blend in the embodiment forgoing
separation of the fermented dairy blend). (See FIG. 6.) Especially in those embodiments
without a separation of the fermented dairy blend, the lactose and minerals fractions 16 and
15, respectively, may also be used, i.e., reintroduced, as an optional ingredient in the

preparation of the dairy blend, prior to the fermentation step.

[0073] For concentrating the lactose/ minerals fraction in a separation step S13-2, it can
be subjected to reverse osmosis or concentrated by means of evaporation as known to those
skilled in the art, thus providing a concentrated lactose/ minerals fraction 17 (FIG. 4), which
may be added, ie., reintroduced, to the curd fraction obtained after fermentation of the
dairy blend 4 and separation of the fermented dairy blend 4. Especially in those
embodiments without a separation of the fermented dairy blend, the concentrated
lactose/minerals fraction may also be used, i.e., reintroduced, as an optional ingredient in

the preparation of the dairy blend 4, prior to the fermentation step S3.

[0074] When reintroduced into the cream cheese production process, the lactose,
minerals and/or concentrated lactose/ minerals fractions may be added at amounts so as to

increase the level of lactose in the final cream cheese by 0.5 to 4 percentage points and/or to
increase the level of minerals in the final cream cheese by 0.1 to 1 percentage points. For
example, the level of lactose in the final cream cheese after adding fractions 15, 16, and/ or

17, may be about 3.5% to about 7% lactose.

[0075] The second supplement to the process of the application may be applied in like
manner to the liquid fraction 5" of the process described herein, provided it is obtained by
ultrafiltration. In this embodiment, the second process supplement may be applied to the
liquid fraction 5" separately, or it may be applied to the combined lactose/minerals fraction

11 and liquid fraction 5". Alternatively, the separation into a lactose fraction and a minerals

fraction according to the second process supplement may be applied to one of the
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lactose/ minerals fraction 11 and the liquid fraction 5", and the concentration into a

concentrated lactose/ minerals fraction may be applied to the respective other fraction.

[0076] The present application also encompasses embodiments in which the lactose, as
found in the lactose/minerals fraction 11 or lactose fraction 16, are modified, for example to
produce galactose, lactulose, galactooligosaccharides, lactobionic acid, lactose esters and the
like. Such modified lactose may be further processed and reintroduced into the cream
cheese production process for modifying the organoleptic properties of the cream cheese

product. However, it will not account for the lactose level in the cream cheese product.

[0077] Third Supplement to the Process for Producing Cream Cheese

[0078] Turning to FIG. 3, in a third supplement to the process, cream 3' obtained from
raw milk 2', optionally after pasteurization S14, can be added to the curd fraction 6 (or
fermented dairy blend in the embodiment forgoing separation of the fermented dairy blend)
as one of the optional ingredients 7. In one form, the cream 3' may include about 35% to
about 70% fat. By addition of the cream, the fat content of the final cream cheese can be
standardized, and different flavor notes can be generated. In another approach, the cream is
obtained in the first process supplement as described above. Prior to addition to the curd
fraction, the cream can be fully or partially fermented in a fermentation step 515, thus
producing sour cream 18. This will provide a further option to modify and improve the
flavor of the final cream cheese. Cream and sour cream may also be added in combination,
either separately or as a pre-blended mixture. Cream and/or sour cream may be added so
as to achieve the desired final fat content, i.e., up to 30 % w/w, in the final cream cheese

(which may be a non-fat, low fat, full fat, etc. cream cheese).

[0079] - Cream Cheese

[0080] The cream cheese of the present application is characterized by having a unique
composition in terms of the levels of mineral, especially calcium (Ca), phosphorus (P) and
potassium (K), lactose and protein (casein and whey protein). In particular, the cream cheese
is characterized by the following properties:

a (Ca + P)/casein weight ratio of 2 about 0.05

a whey protein/ true protein weight ratio of 2 about 25.0 %

a K content of 2 about 140 mg/100 g and

a lactose content of > about 3.5 g/100 g.
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[0081] In another approach, the cream cheese is characterized by the following
properties:

a (Ca + P)/casein weight ratio in the range of from about 0.05 to about 0.20

a whey protein/true protein weight ratio in the range of from about 25.0 % to
about 60.0 %

a K content in the range of from about 140 to about 350 mg/100 g and

a lactose content in the range of from about 3.5 to about 12 g/100 ¢.

[0082] Generally, the cream cheese as defined above is obtainable by the process of the
present application. In one embodiment, the present application also extends to the cream

cheese obtained by the process of the present application.

10083] The contents of Ca, P, K, lactose, casein, whey protein and true protein in cream
cheese are determined as follows:

Ca, P, K: DIN EN ISO 11885, mod (#1)

Lactose: enzymatic (VDLUFA Methodenbuch, Band VI, Milch, C 20.2.3)

Proteins (total): Kjeldahl method, IDF standard 25:1964

Non-protein nitrogen (NPN): Kjeldahl, Amtliche Sammlung von
Untersuchungsverfahren nach § 64 LFGB (ASU), L 01.11-10/4

Casein and whey proteins: ASU L 01.11-40
True protein: (total protein nitrogen - NPN) x 6.38

[0084] Without wishing to be bound by theory, it is contemplated that the

(Ca + P)/casein ratio in the cream cheese described herein is directly correlated with the use
of a casein-enriched milk fraction 1, 1' in the preparation of the dairy blend 4, as a large
amount of both Ca and P is bound to the casein in colloidal form. The high whey
protein/true protein ratio can be accomplished by adding whey protein or (optionally
functionalized) whey protein concentrate in the course of the cream cheese manufacture,
e.g., by adding it to the curd fraction 6 (or fermented dairy blend in the embodiment
forgoing separation of the fermented dairy blend).

[0085] In one form, the cream cheese is manufactured using starting dairy materials
which are combined with casein-enriched materials. For example, the casein-enriched
material may have at least 6.5% casein while the starting dairy materials have between
about 1.2% and 26% fat and between about 0.15% and 2.9% protein. Addiﬁonal materials,

including recycled materials and by-products from the processing of the cream cheese may
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be added back in to produce the cream cheese. In one form, the resulting cream cheese
includes about 3% to about 21% fat, about 5% to about 12% protein, about 3.5 to about
7% lactose, about 2.35% to about 6.65% casein, about 1.95% to about 5.6% whey, a total

solids content of about 23 to about 33, and a protein to fat ratio of about 0.25 to about 3.8.

[0086] Process for Preparing a Food Product

[0087] The process for producing cream cheese in accordance with the present
application may be extended to a process for preparing a food product comprising cream
cheese and one or more additional food product components. This process comprises the
steps of producing cream in accordance with the process as defined above and combining
the cream cheese thus produced with the one or more additional food product components.
The one or more additional food product components include, by way of example, a
confectionery product and a bakery product. The step of combining the cream cheese and
the one or more additional food product components may be exemplified by any one of a
filling step, a coating step and a layering step. For example, the cream cheese may be filled
into another food product component by injection, e.g., injected into a confectionery product
or a bakery product; or the cream cheese may be coated on another food product component
and, after coating, may optionally be covered by yet another food product component; or the
cream cheese may be coextruded with one or more additional food product components,

thus forming a layered food product.

[0088] The present application is further illustrated by the following examples.

EXAMPLES

[0089] Example 1 - Retention of th and Protein in the Curd

[0090] Raw milk, cream and 3X MF retentate obtained by microfiltration of skim milk
were blended to produce a trial feed (milk blend) having a composition in terms of total
solids, fat and protein (whey proteins and casein) as shown in the table below. The trial feed
was heat treated and subjected to lactic acid bacteria fermentation. The fermented mix was

separated into whey and curd using a centrifuge.

[0091] For comparison purposes, a standard feed was produced without addition of the

3X MF retentate and processed as above.

[0092] The compositions of the whey streams obtained from the trial feed and standard

feed were analyzed and are shown in the following table (in % w/w):
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ey i b, A

S Trial feed | Standard feed "lj"?ial?vhgi Stgndj\rd }_vhé
Total Solids 2250 % ' 21.1 % 5.91 % 6.58 %
Fat 1450% | 13.2 % <0.03 % | 008%
Protein | 364% | 32% | 038% | 063% |
[0093] As a result, it is evident that the whey stream obtained from the trial feed with

added casein-enriched milk fraction is practically free of fat and has a content of protein

which is reduced by 60-70 % as compared to the standard whey.

[0094] Example 2 - Retention of Fat and Protein in the Curd

[0095] Example 1 was repeated and scaled-up in the plant for showing the
reproducibility of the effect of adding casein-enriched milk fraction to the milk blend (feed

stream). The results are shown in the following table:

I o ﬁr F Trial feed Eta@rd_ feed | Tfial_ whey 4| éiancﬁrd_@h%
Total Solids 238 % 266% | 597 % 705%

(Fat | 160% | 1875% | 0.04% 0.2 %

| Protein 1 348 % 287% | 031% ‘l 0.8 % __’

[0096] It is thus evident that the effect of the present invention is reproducible.

[0097] Example 3 - Manufacture of Cream Cheese from Standardized Milk Enriched

with 3X MF Skim Milk Concentrate and Ultrafiltration Separation Technology

— e——— .

[0098] Skim milk was concentrated by means of microfiltration to obtain a retentate
with a 3X VCF and containing ca. 8.6 % total protein, ca. 0.22 % fat, ca. 4.2 % lactose and
ca. 14.6 % total solids. This concentrate was added to a blend of 34.1 % of whole milk and
65.9 % of ca. 37 % fat cream. The resulting mﬂk blend was cultured in accordance with
ordinary practice in this field. When a pH of <4.6 was reached, the fermented milk blend
was separated into a curd fraction and a whey fraction using conventional ultrafiltration

equipment.

[0099] Subsequently, the resulting UF curd was mixed with a microparticulated UF
whey protein concentrate (WPC), an RO lactose concentrate and sour cream to obtain a

cream cheese having a final calculated composition of 36 % solids, 24 % fat, 5.3 % protein,
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5.2 % lactose and 0.8 % salt. The actual analytical results for the composition of the cream

cheese are shown in the following table:

| CjomEorTenfr - | ﬁropErtiQn (W/w)
Solids content 364 %
Fat 248 %
| Protein | 49%
Lactose | 43% )
| NaCl (salt) ] 079% N
[00100] Based on the fat and protein contents, the cream cheese had a protein/fat ratio of

0.20. Sensory evaluation of the cream cheese revealed a firm, desirable appearance with a

full buttery body.

[00101] Example 4 - Manufacture of Cream Cheese from Standardized Milk Enriched

with 3X MF Skim Milk Concentrate and Centrifugal Separation Technology

[00102] Skim milk was concentrated by means of microfiltration to obtain a retentate
with a 3X VCF and containing ca. 8.6 % total protein, ca. 0.22 % fat, ca. 4.2 % lactose and
ca. 14.6 % total solids. This concentrate was added to a blend of 34.1 % of whole milk and
65.9 % of ca. 37 % fat cream. The resulting milk blend was cultured in accordance with
ordinary practice in this field. When a pH of <4.6 was reached, the fermented milk blend

was separated into a curd fraction and a whey fraction using a conventional centrifuge

(separator).

[00103] Subsequently, the resulting separator curd was mixed with a microparticulated
UF whey protein concentrate (WPC), an RO lactose concentrate and sour cream to obtain a

cream cheese having a final calculated composition of 36 % solids, 24 % fat, 5.3 % protein,

5.2 % lactose and 0.8 % salt. The actual analytical results for the composition of the cream

cheese are shown in the following table:

__Eomponent l Proportior:l (w/w) __
Solids content 362% |
| Fat 248 %o |
Protein l - 48 %
|Lact0§e b 4.3 % H
| NaCl(sal) |  08% |
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t00104] Based on the fat and protein contents, the cream cheese had a protein/fat ratio of

0.19. Sensory evaluation of the cream cheese revealed a firm, desirable appearance with a

full buttery body.

[00105] Example 5 - Manufacture of Cream Cheese from Standardized Milk Enriched

with 3X MF Skim Milk Concentrate without Separation of Acid Whey

[00106] Skim milk was concentrated by means of microfiltration to obtain a retentate

with a 3X VCF and containing ca. 8.7 % total protein, ca. 0.2 % fat, ca. 4.1 % lactose and
ca. 14.8 % total solids. 25 % of this concentrate was added to 7.0 % of whole milk and 68.0 %

of 40 % fat cream. The resulting milk blend had the following composition:

I Callpgnegt : : : Erci;or’?ion (w/w)
Solids 359%
Fat | 285%

Total Protein | 3.7 %
Ca_sLeinl - ) '3.1 % ]

[00107] The milk blend was heated, homogenized and cultured in accordance with
ordinary practice in this field. When a pH of 4.6 was reached, microparticulated UF WPC
(15%) and salt were added. No further concentration or separation step was applied. The
final blend was homogenized, heated and held under stirring at approximately 75-80°C.

The actual analytical results for the composition of the final cream cheese are shown in the

following table:
[Component | Proportion (w/
omponent Proportion (w/w) |
| Solids | 342% |
Fat 242 % i
Total Protein t 20 % |
Casein | 260
| NaCl (salt) | 077 %
[00108] Sensory evaluation of the cream cheese revealed a smooth and creamy texture

and a pleasant dairy-cultured, sour flavor.
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[00109] Example 6 - Manufacture of Cream Cheese from Standardized Milk Enriched

PE—— y— N — - . e —

[00110] Skim milk was concentrated by means of microfiltration to obtain a retentate
with a 3X VCF and containing ca. 8.6 % total protein, ca. 0.22 % fat, ca. 4.2 % lactose and

ca. 14.6 % total solids. This concentrate was added to a blend of whole milk (83.75%) and
cream containing ca. 30% fat (16.25%). The resulting milk blend was cultured in accordance
with ordinary practice in this field. When a pH of <4.6 was reached, the fermented milk

blend was separated into a curd fraction and a whey fraction using a UF unit.

[00111]  Subsequently, the resulting UF curd was mixed with a microparticulated UF
whey protein concentrate (WPC) and an RO lactose concentrate to obtain a cream cheese
having a final calculated composition of 26.3 % solids, 10 % fat, 8.15 % protein, 5.0 % lactose
and 0.75 % salt. The actual analytical results for the composition of the cream cheese are

shown in the following table:

_— A —. . e — e —

| Component ] Pr0portign (;v/ w)
| Solids content 364 %
Fat | 24 8 % 1
Protein B | - 49 % |
Lactose . I__ :: 43 % |
| NaCl (salt) | 0.79 %
]00112] Based on the fat and protein contents, the cream cheese had a protein/fat ratio of

0.795. Sensory evaluation of the cream cheese revealed a firm, desirable appearance with a

smooth and creamy body.

[00113] Example 7 - Sensory Test

[00114] The following cream cheese products were subjected to a sensory evaluation

with a test panel of 150 untrained consumers and in a blinded fashion (coded products):
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Product

1 MF Se _parator 20 % total fat o i
MF Separator - 22 % total fat |
MF Separator - 24 % total fat B |
MF UF - 20 % total fat o _
MF UF - 22 % ‘total fat |

7

i — whd——

i

UF 24 % total fat
Apphcant s current commercial product (standard plant) -

[V

7

e e

24 % total fat
Applicant’s current commercial product (pilot plant)
8 ‘{24 % total fat

MF: 3X MF casein-enriched milk fraction

[00115] All products were tested in balanced rotating order, one at a time. One scoop of
each product was tested by each consumer, and the consumers evaluated all products. The
samples were first evaluated in pure fashion and then on bread (white or dark bread, the
same for all samples of one consumer). After the consumption of each product, consumers

were asked for overall liking, mouthfeel liking and creaminess, each on a 9 point liking scale.

[00116] The products were judged as follows:
fNo. T Overall [ No. Mouthfeel | l;NO. Creaminess |
|_6_t@1_| 2 | 7.09 2 679 |
o - A
f 3 6.71 | ‘ 6.821 4:_1 [ 3 :.-i 6.63 |
4 6.68 1 6.80 5 6.57
1 | 668 3 | 669 | [ 1 | 647 |
7 | 660 | 7 | 6.65 8 | 629
8 6.22 8 6.45 ! 7 625
6 | 691 | 2 | 709 | | 2| 679 |

[00117]

In the sensory evaluation, all products in accordance with the invention

performed significantly better in the overall liking than the Applicant's commercial product

(pilot plant). The UF-separated product with a total fat content of 24 % performed best. The

separator (centrifuge) product of the invention with a total fat content of 22 % performed

best in the mouthfeel evaluation, and all products of the invention outperformed the current

commercial products. They also performed better in the evaluation of creaminess as

compared to the commercial products.
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Example 8 - Analytical Properties

[00119]

Cream cheese obtained by carrying out the process of the invention and

separating the fermented milk blend by either separator (centrifuge) or UF was analyzed for

its level of Ca, P, K, lactose, casein, whey protein and true protein in accordance with the

methods identified in the specification above. In like manner, a commercially available

cream cheese of the applicant and two competing products were analyzed. Finally,

analytical data for a conventional product was retrieved from literature sources. The results

are summarized in the following table:

Substance (g/100 g) MF - S l NIIJFF- | 1}55;:23“ Comp. 1 : Comp. 2jI Lit.1 —I
Total solids 362 | 364 | 348 | 3455 | 343 | 44.84 |
Fat | 248 | 248 } 245 | 2535 | 2545 | 326
Totalprotein | 485 | 495 | 527 | 470 4.84 6.31
NPN2asprotein | 043 | 048 0.24 019 | 019 | 028 |
True proteind | 442 | 447 503 | 451 | 465 | 603 |
Whey proteinincl. | 1.70 100 | 115 | 119 1.16

| NPN I 1 | | _

| Caseln S 315 | 325 | 1.27 3.55 - 3.65 015

| Calcium ] 0118 | 0116 | 00944 | 0075 | 0079 | 0.0866
Phosphor 0106 | 0105 | 00986 | 0.0974 |_0;Q974 | 0.0961
IEP(Eassium - 0187 | 0.182 0.123 F 0088 | 0099 | nd.
Lactose - 4.25 4.31 l 2.80 240 | 255 n.d.

1 Almena & Kindstedt, Austr. J. Dairy Technol. 60(3):225-230(2005)
2 Non-protein nitrogen
3 True protein = total protein - NPN
4 estimated, calculated as average of Applicant’s commercial product and literature

product
Ratio (%) . Mp.s | ME- | Applicant Comp.1 | Comp. 2 | Lt
_ N - —— PF_,_(S‘E.nm°1.L_ - — 4+ —
Whey protein/true 288 | 27.3 15.2 21.3 214 | 146
rotein _ _ B _ ’ T
| (Ca+P)casein | 71 | 68 | 45 | 48 | 48 | 35
[00120] Example 9 - Manufacture of Cream Cheese with Approximately 20% Fat
[00121] Processing steps and compositional breakdown for the cream cheese in

Example 9 are found in FIGS. 7 and 8. In Example 9, raw milk and Concentrated Milk Fat

are combined with cream, which is recycled from further upstream in the process, along

with microtiltered retentate as a casein-enriched fraction to produce an initial starting dairy

miX. This mix is then pre-heated to 60°C, homogenized in a two stage homogenizer at
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124 /35 bars, pasteurized at 82°C for 20 sec and cooled to a culturing temperature of 21°C.
The blend is then cultured overnight to a pH of 4.6. The cultured mix is then heated to 64°C
and combined with microparticulated whey protein concentrate and evaporated lactose
concentrate and a salt/gum blend. This final blend is heated to 77°C, homogenized at

172 /34 bars, held at 80°C to reach desired ‘firmness, and packed.

[00122] The casein enriched fraction is obtained by concentrating pasteurized skimmilk
through a 0.1 micron spiral MF membrane at 15°C to a total solids of 15%. The MF retentate
has a composition of 8.7% protein (7.6% casein), 0.15% fat, 4.7% lactose, 1.45% ash.

[00123] As found in FIG. 8, the final cream cheese includes about 32.8% total solids,

about 20% fat, about 5.0% protein, about 5.10% lactose, about 2.35% casein and a protein to
fat ratio of about 0.25.

[00124] Example 10 - Manufacture of Cream Cheese with Approximately 10% Fat

[00125] Processing steps and compositional bfeakdown for the cream cheese in

Example 10 are found in FIGS. 9 and 10. In Example 10, raw milk is combined with cream,
which is recycled from further upstream in the process, along with microfiltered retentate as
a casein-enriched fraction to produce an initial starting dairy mix. This mix is then
pre-heated to 60°C, pasteurized at 80°C for 35 sec and cooled to culturing temperature of
21°C. The blend is cultured overnight to pH 4.6. The cultured mix is then concentrated via
ultrafiltration to a total solids of 26%. The concentrated cultured mix is combined with
microparticulated whey protein concentrate and evaporated lactose and a salt/ gum blend.

The tinal blend is heated to 75°C, homogenized at 310/34 bars, held at 80°C to reach desired

firmness, and packed.

[00126] The casein enriched fraction is obtained by concentrating pasteurized skimmilk
through a 0.1 micron spiral MF membrane at 15°C to a total solids of 15%. The MF retentate
has a composition of 8.7% protein (7.6% casein), 0.15% fat, 4.7% lactose, 1.45% ash. As found
in F1G. 10, the final cream cheese includes about 26.7% total solids, about 10.2% fat, about

7.9% protein, about 5.2% lactose, about 4.83% casein and a protein to fat ratio of about 0.77.

100127] Example 11 - Manufacture of Cream Cheese with approximately 10% fat

[00128] Processing steps and compositional breakdown for the cream cheese in
Example 11 are found in FIGS. 11 and 12. In Example 11, concentrated lactose and cream are

combined with microfiltered retentate as a casein-enriched fraction to produce an initial
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starting dairy mix. The mix is pre-heated to 61°C, homogenized at 124 /35 bars, pasteurized
at 82°C for 20 sec and cooled to culturing temperature. The blend is then cultured overnight
to pH 4.7. The cultured dairy mix is combined with microparticulated whey protein

concentrate, salt and gums. The final blend is heated to 73°C, homogenized at 310/34 bars,

held at 80°C to reach desired firmness, and packed.

[00129] The casein enriched fraction is obtained by concentrating pasteurized skimmilk
through a 0.1 micron spiral MF membrane at 15°C to a total solids of 18%. The MF retentate
has a composition of 11.5% protein (9.3% Casein), 0.2% fat, 4.5% lactose, 1.74% ash.

[00130] As found in FIG. 12, the final cream cheese includes about 27.8% total solids,

about 10.2% fat, about 8.6% protein, about 5.3% lactose, about 5.6% casein and a protein to

fat ratio of about 0.84.

[00131] Example 12 - Manufacture of Cream Cheese with approximately 3% fat

[00132] Processing steps and compositional breakdown for the cream cheese in

Example 12 are found in FIGS. 13 and 14. In Example 12, skimmilk, cream and microfiltered
retentate as a casein-enriched fraction are combined to produce an initial starting dairy mix.
This mix 1s then preheated to 60°C, pasteurized at 80°C for 35 sec, cooled to culturing
temperature. The mix 1s then cultured overnight to pH 4.6. The cultured mix is then
concentrated via ultrafiltration. The concentrated cultured mix is then combined with
microparticulated Whey protein concentrate, lactose concentrate and salt and gums. The

final blend is then heated to 70 C, homogenized at 310/34 bars and held at 76°C until

desired firmness, and then packed.

[00133] The casein enriched fraction was obtained by concentrating pasteurized

skimmilk through a 0.1 micron spiral MF membrane at 15°C to a total solids of 15%. The MF
retentate had a composition of 8.7% protein (7.6% casein), 0.15% fat, 4.7% lactose, 1.45% ash.

[00134] As found in FIG. 14, the final cream cheese includes about 23.7% total solids,
about 2.9% fat, about 11% protein, about 6% lactose, about 5.1% casein and a protein to fat

ratio of about 3.77.
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CLAIMS

‘What is claimed is:

1. A process for producing cream cheese, said process comprising the steps of
preparing a milk blend, subjecting the milk blend to fermentation, and preparing cream
cheese from the fermented milk blend, wherein a casein-enriched milk fraction is used in the

preparation of the milk blend.

2. The process according to claim 1, wherein the milk blend comprises

optionally pasteurized milk, cream and the casein-enriched milk fraction.

3. The process according to claim 1 or 2, wherein the milk blend is fermented

with lactic acid bacteria.

4. The process according to any one of claims 1 to 3, comprising a step of
separating the fermented milk blend into a curd fraction and a liquid fraction, preferably by

means of ultrafiltration or centrifugation.

5. The process according to any one of claims 1 to 3, wherein the fermented milk

blend is not separated by a separation step and is further processed as a curd fraction.

6. The process according to claims 4 or 5, comprising a step of adding one or

more cream cheese ingredients to the curd fraction.

7. The process according to any one of claims 4 to 6, comprising a step of

homogenizing the curd fraction.

8. The process according to claim 7, comprising a texturizing step following the

homogenizing step.
9. The process according to any of claims 4 and 6 to 8, wherein the liquid

fraction is a whey fraction and the process comprises the steps of separating the whey

fraction into a whey protein concentrate fraction and a lactose/minerals fraction, preferably

- 27 -



CA 02808934 2013-03-07

by means of ultrafiltration, and adding the whey protein concentrate fraction, preferably in

the form of functionalized whey proteins, to the curd fraction.

10.  The process according to any one of claims 1 to 9, comprising a step of
separating skim milk to produce the casein-enriched milk fraction and a whey protein

fraction, preferably by means of microfiltration.

11.  The process according to claim 10, comprising the steps of separating the
whey protein fraction into a whey protein concentrate fraction and a lactose/minerals
fraction, preferably by means of ultrafiltration, and adding the whey protein concentrate

fraction, preferably in the form of functionalized whey proteins, to the curd fraction.

12. The process according to any one of claims 9 to 11, comprising the steps of
separating the lactose/minerals fraction into a lactose fraction and a minerals fraction,
preferably by means of a sequence of nanofiltration and reverse osmosis or nanofiltration
and evaporation, and adding to the curd one or both of the lactose fraction and the minerals

fraction, either fully or in part.

13. The process according to any one of claims 9 to 12, comprising the steps of
concentrating the lactose/ minerals fraction into a concentrated lactose/ minerals fraction,
preferably by means of reverse osmosis or evaporation, and adding to the curd the

concentrated lactose/minerals fraction, either fully or in part.

14. The process according to any one of claims 1 to 13, comprising the step of

adding one or both of cream and sour cream as cream cheese ingredient to the curd.

15.  Cream cheese, preferably obtainable by the process according to any one of
claims 1 to 14, characterized by having

a (Ca + P)/casein weight ratio of 2 0.05

a whey protein/true protein weight ratio of > 25.0 %

a K content of 2 140 mg/100 g and

a lactose content of = 3.5 g/100 g.
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16. A process for preparing a food product comprising cream cheese and one or
more additional food product components, said process comprising the steps of producing
cream cheese in accordance with any one of claims 1 to 14 and combining the cream cheese

thus produced with the one or more additional food product components.
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Example 9
Dairy Blend
Milk 31.90%
Cream (cream + Concentrated Milk Fat) 44 .80%
MF retentate (casein enriched fraction) 23.30%
100.00%
Cultured Dairy Blend 75.66%
dairy ingredients from recovered co-products
(WPC + evaporated lactose) 23.00%
Gums 0.45%
Seasonings 0.88%
Preservatives + fortification 0.01%
100.00%
Finished product composition
Solids 32.80%
fat 20.00%
protein 5.00%
lactose 5.10%

whey protein/true protein 51.20%
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Example 10
Dairy Blend
Milk 76.84%
Cream 8.14%
MF retentate (casein enriched fraction) 15.02%
100.00%
Concentration to 26% solids
Cultured Concentrated Dairy Blend 77.70%
dairy ingredients from recovered co-products
(WPC + evaporated |lactose) 21.00%
Gums 0.50%
Seasonings 0.80%
100.00%
Finished product composition
Solids 26.70%
fat 10.20%
protein 7.90%
lactose 5.20%

whey protein/true protein 35.55%
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Fig. 12

Example 11
Dairy Blend
Concentrated lactose 8.30%
Cream 27.60%
MF retentate (casein enriched fraction) 64.10%
100.00%
Cultured Dairy Blend 81.70%
dairy ingredients from recovered co-products
WPC 17.00%
Gums 0.50%
Seasonings 0.80%
100.00%
Finished product composition
Solids | 27.80%
fat 10.20%
protein 8.60%
lactose 5.30%

whey protein/true protein 32.70%
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Fig. 14

Example 12
Dairy Blend
skimMilk 82.17%
Cream 3.10%
MF retentate (casein enriched fraction) 14.73%
100.00%
Concentration to 21.9% solids
Cultured Concentrated Dairy Blend 53.50%
dairy ingredients from recovered co-products
(WPC + evaporated lactose) 45.00%
Gums 0.70%
Seasonings 0.80%
100.00%
Finished product composition
Solids 23.70%
fat 2.90%
protein 11.00%
lactose 6.00%

whey protein/true protein 52.10%
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