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reducing fat and calorie consumption. Low fat, low calorie foods which look
and taste similar to their Field of the Invention
full fat, higher calorie counterparts are eagerly sought by the consumer.
Researchers in the food The present invention is directed to a non-fat   5
industry have concentrated on developing food pro- cream cheese product and
to a method for manu-    ducts which are nutritious and palatable,
containing facture thereof. Generally, the method includes the
substantially reduced levels of high calorie, fat con- steps of combining a
concentrated skim  milk      taining ingredients. This is particularly true
in the source with an emulsifying salt, a bulking agent  dairy industry
where low calorie, low-fat products and various gums in a series of steps
to produce a   10  such as skim milk, yogurt and reduced fat ice non-fat
cream cheese product that resembles a     cream have been successfully
marketed. reduced fat or full fat cream cheese in texture,      The high
fat levels in some dairy products, taste and mouthfeel.
such as cream cheese which has a fat content of at least about 33%, have
been thought to be neces- Background of the Invention                  15
sary to maintain a desirable creamy mouthfeel and to avoid the grainy
texture associated with prior Cream cheese is a soft, mild acid-coagulated
attempts at producing low fat cream cheese pro- uncured cheese made of
cream from a mixture of    ducts. cream and milk. Cream cheese is stored
under          Many efforts have been made to develop imita- refrigeration
conditions and the body of cream   20  tion cream cheese products which
contain reduced cheese is smooth and butter-like. The texture and  fat
levels. Examples of such efforts are disclosed in body of cream cheese at
refrigeration temperatures  U.S. Patent 2,161,159 to Lundstedt, et al. and
U.S. is such that the cream cheese can be sliced and   Patent 3,929,892 to
Hynes, et al. However, the fat spread. In making cream cheese, sweet whole
milk  content of the cream cheese products produced by and/or skim milk and
sweet cream are blended in  25  the methods of these patents still exceed
about pre-selected proportions to form a cream cheese   10% fat. It would
be desirable to reduce the fat mix. The cream cheese mix normally has a
butter-  content well below 10%. In particular, it, would be fat content of
from 10% to 14%. After processing,  highly desirable to provide a non-fat
cream cheese the finished cream, cheese has a butterfat content  product.
of from 33% to 35% by weight.                30       More recently,
methods have been developed The cream cheese mix is pasteurized and ho-
for making very low butterfat content imitation mogenized after which it is
cooled, usually to a  cream cheese products having low calorie contents
temperature between [err] and [err]which are intended for diet conscious
consumers. and [err] and is then inoculated with a lactic acid  U.S. Patent
No. 4,244,983 to Baker and U.S. Patent culture. Rennet may be used to aid
the coagulation   35  4,379,175 to Baker disclose imitation cream cheese of
the mix. The mix is held at the inoculation    products and a method for
their manufacture hav- temperature until it has ripened and a coagulum is
ing butterfat content of less than 5%, preferably formed. The acidity of
the coagulum is from 0.6%  less than about 2% and which have 60 calories
per to 0.9%  (Calculated as percent equivalent lactic  serving. However, as
admitted by the inventor of acid).                                       40
these patents, in U.S. Patent 4,724,152 to Baker, After the desired acidity
is obtained, the curd is  that, while the very low butterfat content of
these separated from the whey and is thereafter pack-   products is
desirable, the products do not closely aged. One well known process for
making cream     duplicate the creamy and full-bodied consistency cheese
and separating cream cheese curd from      of full fat cream cheese. whey
includes a mechanical separation of the curd.  45  U.S. Patent No.
4,724,152 to Baker describes a This process is disclosed in U.S. Patent No.
method for making a low fat cream cheese product. 2,387,276 to Link. In
accordance with the method  The method includes the steps of admixing milk,
a of the Link patent, after the mix is ripened to form a  fat-containing
carrier and non-fat dry milk solids to coagulum, the coagulum is heated to
an elevated   form a dressing mixture. The dressing mixture is temperature
to break the viscosity of the mix.  50  pasteurized and homogenized and is
thereafter Thereafter, the heated mix is centrifuged at the  heated to a
temperature in the range of from 62.8 elevated temperature to separate the
curd from the  to 90.6 C (145 to [err], preferably 70.9 to whey.
87.8 C (165 to 190 F), with constant agitation. A There have been many
efforts to provide a      stabilizer is admixed into the mixture.
Thereafter, cream cheese type product which has the texture,  55   while
maintaining the temperature of the mixture in smoothness and organoleptic
properties of cream   a range of 65.6 to 79.4*C (150 to 175 F), soft
cheese, but with reduced levels of fat. With in-  unripened cultured cheese
curd, such as cottage or creasing consumer awareness, the focal point is on
baker's cheese curd is added to the stabilizer- 2 
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mix. The admixture is pumped  Detailed Description of the Invention to a
homogenizer where it is homogenized under conventional elevated pressure
conditions of 35.2     Generally, in accordance with the invention, a to
352 kg/sq.cm  (500 to 5000 psig), preferably   source of concentrated skim
milk is first provided. 105.5 to 210.9 kg/sq.cm (1500 to 3000 psig). Fol-
s   The concentrated skim milk preferably has a non- lowing homogenization,
the imitation cream cheese  fat milk solids content of from about 20 to
about product, at temperature of at least [err], is  30%. All percentages
used herein are by weight, packaged into convenient packages.
dry basis and all temperatures are in [err] un- While the '152 Baker patent
provides a cream   less otherwise indicated. The source of concen- cheese
product with reduced fat, i.e., a fat level in  10  trated skim milk can be
from a variety of oper- the range of 2 to 9% by weight, the Baker patent
ations. The concentrated skim milk can be pro- does not provide a non-fat
cream cheese product.  duced by ultrafiltration treatment to provide a skim
Accordingly, it is a principal object of the   mild ratantate. The
concentrated skim milk source present invention to provide a non-fat cream
can also be provided by dry cottage cheese curd. cheese type product,
having the appearance, taste,  15  Dry cultured cottage cheese curd is a
well known consistency and texture of fat-containing cream   dairy product,
which is a drained, uncreamed skim cheese.
milk cheese curd made by inoculating skim milk It is another object to
provide a method for   with culture and allowing the product to coagulate.
making an imitation cream cheese product which    Dry cottage cheese curd
may also be made by a has substantially no fat and which is adapted to  20
direct acidification method. Generally, dry cottage large scale commercial
operations.                cheese curd comprises 20 to 25% by weight non-
Those and other objects of the invention will  fat milk solids and 75% to
85% by weight water. become more apparent from the following detailed  When
used herein, the term "dry cottage cheese description.
curd" refers to a soft cheese curd such as cottage 25  cheese or baker's
cheese curd product having the Description of the Drawings
above solids and moisture characteristics. Concen- trated skim milk may
also be produced by evap- FIGURE 1 is a schematic diagram depicting
oration or by reconstitution of dried skim milk. the steps in the method of
the invention for produc-  These latter sources of concentrated skim milk
are ing a non-fat cream cheese.                   30  less preferred. The
skim milk used to provide the concen- Summary of the Invention
trated skim milk source may be subjected to well known heat treatment
conditions to co-precipitate In the method of the present invention for
mak-  the serum proteins with the casein during prepara- ing a non-fat
cream cheese product, a source of  35  tion of the dry cottage cheese curd.
Such con- concentrated skim milk is introduced into a first  ditions are
taught in U.S. Patent No. 3,039,879 to mixer provided with agitation means.
The skim milk  Vakaleris. is agitated as the skim milk is heated in the
first  In an important embodiment of the present mixer to a first
predetermined elevated tempera-  invention, a mixture of fermented skim
milk re- ture. An emulsifier salt is added to the skim milk in  40  tenate
from an ultrafiltration process and dry cot- the first mixer. After
reaching the first predeter-  tage cheese curd are used to provide the con-
mined elevated temperature, the skim milk is trans-  centrated skim milk
source. The mixture preferably ferred to a second mixer provided with
agitation  includes from 5% to 95% of the retenate. means. A first gum is
added to the heated skim        Prior to use in the method of the present
milk in the second mixer to provide a thickened   45  invention, a skim
milk retentate produced by ul- skim milk. The thickened skim milk is
homogenized  trafiltration is preferably fermented to reduce the in a first
homogenizing step. The homogenized     pH of;the skim milk retentate.
Fermentation with a skim milk is transferred to a third mixer provided
lactic starter culture is a well known cheese making with agitation means.
A bulking agent and a second  step. Preferably, fermentation of the skim
milk re- gum are added to the homogenized, thickened   5o  tentate proceeds
to a level such that a coagulum skim milk in the third mixer. The
homogenized,    does not form, i.e., the fermentation process is thickened
skim milk is agitated in the third mixer as  stopped while the pH is above
the isoelectric point the skim milk is heated to a second predetermined
and preferably the pH is at a level of from 4.8 to temperature to provide a
non-fat cream cheese     5.0. precursor. The non-fat cream cheese precursor
is  55  The method of the present invention requires homogenized in a
second homogenizing step to      the use of several mixing steps using
particular 



provide a non-fat cream cheese type product.      types of mixers. The
final fluid system  of the present invention is a complex network of
protein, 3    5                 EP 0 550 655 B1                         6
both casein and serum protein, gums and a suit-    identified by the
tradename Turbon [err]. A suitable able bulking agent. The various
components re-     type of steam Injection device is described in U.S.
quire introduction and mixing in a particular se-   Patent No. 4,112,131 to
Bosy, et al. quence and require particular mixing conditions to     During
the period in which the concentrated provide the highly desirable
appearance, taste,   5   skim  milk is being recirculated and heated, an
consistency and texture of cream cheese resem-     emulsifier salt is added
to the first mixer 13. The bling that of a fat-containing cream cheese, but
emulsifier salt may be any of the salts normally containing substantially
no fat.                    used in the manufacture of processed cheese.
Mixing is a common operation to effect dis-     Such emulsifier salts are
usually sodium or potas- tribution, intermingling and homogeneity of ma-
10  sium salts of an anion selected from the group terial. Actually, the
operation is called agitation,  consisting of citrate, phosphate and
tartrate. The with the term "mixing" being applicable when the
emulsifying salt for use in the present invention is goal is blending, that
is providing a homogeneous   preferably sodium citrate. The emulsifying
salt is material. Fluid motion, both large scale (bulk cir-  preferably
added at a time prior to heating the skim culation) and small scale
(turbulent eddys), is re-  15   milk above a temperature of [err]. The
quired in turbulent flow. The bulk circulation results  emulsifier salt is
added at a level of from 0.5% to when the fluid stream is discharged by an
impeller.  1.5%, dry basis, based on the weight of the final Turbulence is
generated mostly by the velocity      cream cheese product. discontinuities
adjacent to the stream of fluid flow-  The mixture of concentrated skim
milk and ing from the impeller, but also by boundary and   20  emulsifier
salt is heated to a temperature In the from  separation  effects.
Turbulence  spreads     range of from 54.4 to [err] (130 to [err]).
throughout the bulk flow and, although even when       The total time
required for heating and mixing attenuated, is carried to all parts of the
vessel.  the concentrated skim milk in the first mixer 13 is Based upon the
large variety of mixing apparatus   in the range of from 15 to 30 minutes.
After this available, it is recognized that some mixing oper-  25  time, a
mixture has been formed which resembles ations should require relatively
large bulk or mass  a heated  ricotta cheese in texture. flows, whereas
others need a high intensity of         After being heated to the first
predetermined turbulence, termed  shear in this connection. In the
temperature, the concentrated skim milk is trans- method of the present
invention, there is an opti-  ferred to second mixer 23. Second mixer 23 is
a mum ratio of flow to shear during each of three   30  type which imparts
high shear and is preferably a mixing steps. Particular types of mixers are
used  blender type mixer, such as is manufactured by for each of the three
mixing operations.            Breddo Inc. and sold under the tradename
Breddo. As shown in FIGURE 1, the concentrated skim     A Breddo mixer has
a circular disc mounted on a milk is removed from holding tank 11 and is
intro-  rotating shaft. The circular disc is provided with a duced into the
first mixer 13. The first mixer 13 is  35  plurality of upstanding blades.
The mixing action in provided with a scraped surface agitating means.   the
second mixer 23 is similar to that provided by a The scraped surface
agitator has blades which are   household blender. in close contact with
the interior surface of the      After being transferred to second mixer
23, a mixing container. Such scraped surface mixers are  gum is added to
the heated concentrated skim well known by the term "Groen" kettle.
40  milk. The gum or combination of gums employed The concentrated skim
milk is heated in the     at this point in the process may be selected from
first mixer 13 as it is being agitated. The heating  any of a number of
commercially available dairy may be effected by any suitable method, such
as     product gums. Typical useful gums are hydrocol- by providing a
heating jacket surrounding the first  loids, such as xanthan, carrageenan,
guar gum, mixer 13. In a preferred heating method, the con-  45  carob bean
gum, alginic acid and sodium  and centrated skim milk is recirculated
through a first  calcium salts thereof, gum arabic, gum tragacanth,
recirculating loop 14 through conduit 15 by means   carboxymethyl
cellulose, pectin, starches, modified of pump 17. As the skim milk
concentrate is being   starches and mixtures thereof. recirculated, the
skim  milk is heated to a first      The gum is added to the heated
concentrated predetermined elevated temperature. Heating is  50  skim milk
mixture immediately after introduction of preferably effected by means of
steam  injection   the concentrated skim milk into second mixer 23. through
steam injector 19. An in-line mixer 21 is   Agitation is commenced prior to
addition of the preferably provided in the recirculating line 15. The  gum
and is continued for a period of from 4 to 6 



in-line mixer may be a static mixer such as de-    minutes to provide a
firm smooth doughy textured scribed in U.S. Patent No. 4,112,131 to Bosy,
et al.  55  product. It mixing is less than about 4 minutes, the
Preferably, the in-line mixer is a turbine-type in-line  product exiting
from second mixer 23 does not mixer provided with impeller blades, such as
is     have the desirable creamy texture. If mixing takes manufactured by
the Scott Turbon Company and        place for more than 6 minutes, the
product tears 4    7                 EP 0 550 65 B1                    8
apart and is not useful. The gum is preferably    duit 41 and steam
injector 43. Preferably, the prod- added to the second mixer at a level of
from 0.3%  uct is recirculated through the second recirculating to about
1.5% dry weight, based on the final cream  loop as it is being heated by
steam injection. The cheese product. The gum used in the second mix-
product is heated to a temperature in the range of er 23 is preferably
xanthan gum.     i        5   from 71.1 to [err] (160 to 180 F), preferably
The product exiting from second mixer 23 is    from 73.9 to [err](165 to
[err]).The product transferred by pump 27 through conduit 29 through
entering the third mixer 37 has a firm, smooth a homogenizer 35 to third
mixer 37.               doughy texture. After mixing and heating in third
Homogenization in the first homogenization     mixer 37, the product has a
fluid, creamy texture. step takes place at a pressure of from 140.6 to  10
Additional ingredients may be added to the 210.9 kg/sq.cm  (2000 to 3000
psig), preferably   product in third mixer 37. Additional ingredients 175.8
kg/sq.cm (2500 psig). At higher homogeniza-  include a sweetening agent
which can be natural or tion pressures, a softer product is obtained and at
artificial, vitamins and minerals, flavorings and col- lower homogenization
pressures the product be-    or. Also, during mixing in third mixer 37, if
the pH comes too firm.:                              15  of the product is
above 5.3, the pH of the product The  homogenized, thickened  concentrated
is adjusted to within the range of from 4 to 5.3 by skim milk is
transferred through conduit 36 to third  the addition of an edible acid.
Any edible acid may mixer 37. The third mixer 37 is preferably a type  be
used such as sorbic acid, ascorbic acid, citric known as a Pfaudler mixer
which uses a rotating   acid, lactic acid, gluconodelta lactone,
hydrochloric multi-wire horizontally disposed beater at the bot-  20  acid
and phosphoric acid. The acid is added to the tom of the mixer. This type
of mixer imparts me-  product in mixer 37 at a level sufficient to adjust
dium  shear such as the shear imparted by a       the pH to within the
desired pH range of from household mixer using twin intermeshing whips to
about 4.8 to about 5.3. beat egg white into a stiff foam. The use of  a
high  After the product has been heated to the sec- shear mixer at this
point in the process would tear  25  ond predetermined temperature in the
range of apart the gum/protein network that has been       from 71.1 to
[err](160 to 180 F), the product is formed in the previous steps of the
method.       subjected to a second homogenization step in ho- After
introduction of the thickened, concentrat-  mogenizer 45. The second
homogenization step is ed skim milk into mixer 37, a suitable bulking agent
conducted at a pressure in the range of from 281.2 and additional gum are
added. Suitable bulking   30  to 421.8 kg/sq.cm  (4000 to 6000 psig),
single agents are these commonly used in the food in-    stage, preferably
351.5 kg/sq.cm (5000 psig). dustry, such as  polydextrose, dextrins,
non-fat dry  The cream cheese product resulting from ho- milk solids, whey
powder, buttermilk solids and   mogenization may then be packaged, but is
prefer- corn syrup solids. Buttermilk solids and corn syrup  ably subjected
to a deaeration step in a vacuum solids are preferably used as the bulking
agent. For  35  deaerator 47 prior to packaging. reasons of flavour, the
most preferable bulking       While the cream cheese product of the present
agent is buttermilk solids. The corn syrup solids,  invention is
characterized as being a non-fat prod- when used, are preferably low DE
corn syrup       uct, from a practical standpoint, it is impossible to
solids having a DE of from 20 to 36. Such low DE  remove all butterfat from
milk in ordinary commer- com syrups have a very high viscosity and rela-
40  cial cream separation processes. Usually, a few tively low sweetness.
The relatively low sweetness  tenths of a percent of butterfat remains in
the skim is the result of having low levels of reducing su-  milk after
separating cream from the milk in the gars, such as dextrose and maltose,
and relatively  most efficient separators, i.e., skim milk usually has high
levels of non-reducing sugars, such as trisac-  from 0.05% to 0.03% of fat.
When the skim milk is charides and higher saccharides. The bulking agent
45  further concentrated, such as by providing a skim is added at a level
of from 1% to 12%, dry basis,  milk retentate or dry curd cottage cheese,
the based on the weight of the final non-fat cream    butterfat content is
increased in proportion to the cheese product.
degree of concentration. Accordingly, the non-fat The gum may be any of the
previously de-       cream cheese product of the present invention has
scribed dairy products gums. The gum is added at  5o  from about 0.05 to
about 1.5% butterfat in the final 



a level of from 0.1% to 2.0%. The gum added at    cream cheese product.
this point in the process is preferably a mixture of  The following example
further illustrates various carrageenan and guar gum which is added at a
features of the present invention, but is intended to level of from 0.05%
to 1.0% for each gum based    in no way limit the scope of the invention
which is on the weight of the non-fat cream cheese product.  55  defined in
the appended claims. The third mixer 37 is provided with a suitable heating
means, such as a heating jacket or a second recirculating loop including
pump 39, con- 5    9                 EP 0 550 655 B1
10 Example 1                                         cream cheese. Skim
milk is subjected to ultrafiltration treat-  Example 2 ment to provide a
skim milk retentate having 26% solids. The skim  milk retentate comprises
4.2%    5  The process of Example 1 was repeated with lactose, 19% protein,
2.0%  ash, 0.24%  fat and   the exception that buttermilk solids was
substituted 0.12% salt. The skim milk retentate is subjected to  for the
corn syrup solids. The buttermilk solids high temperature, short time heat
treatment to pas-  were used at a level of 4.0%, the fermented skim teurize
the retentate. The retentate is then intro-  milk retentate was used at a
level of 1759 pounds duced into a fermentation tank and an S. lactis  10
and the dry curd cottage cheese was used at a culture is added thereto
along with 0.1% salt. The  level of 2637 pounds. skim milk retentate (4000
gallons) is subjected to    The product obtained after deaeration, pack-
fermentation at a temperature of [err] for  aging and cooling has the
appearance, taste, con- 16 hours. 1900 pounds of the fermented skim milk
sistency and texture of cream cheese. retentate is then introduced into
first mixer 13. First  15 mixer 13 is a Groen kettle. Dry curd cottage
Claims cheese, at a level of 2086 pounds is added to first mixer 13 and 50
pounds of sodium citrate are also  1. A method for making a non-fat cream
cheese added. The agitating means of first mixer 13 is       product
comprising introducing a source of turned on and the mixture is pumped
through the   20  concentrated skim milk into a first mixed pro- first
recirculating loop. Steam  injection is com-    vided with agitation means,
menced and the mixture of fermented retentate            agitating said
skim milk while heating said cottage cheese curd and sodium citrate are
heated     skim milk to a first predetermined temperature to a temperature
of [err] Such heating     of from 54.4 C to 71.1 C during said agita- takes
place over a period of 15 to 30 minutes.   25  tion, After being heated to
a temperature of [err]        adding an emulsifier salt to said skim milk,
(145 F), the mixture is transferred to a second       transferring said
heated skim milk to a second mixer, which is a Breddo mixer, and 27.5
pounds       mixer provided with agitation means, of xanthan gum are
introduced into the heated            adding a first gum to said heated
skim mixture while the mixture is being agitated. The   30  milk in said
second mixer to provide a thick- mixture is retained under agitating
conditions in the  ened skim milk, Breddo mixer for a period of 5 minutes
after addi-       homogenizing said thickened skim milk in tion of the
xanthan gum. The mixture is then trans-   a first homogenizing step, ferred
to a surge tank 31 and is then homogenized        transferring said
homogenized skim milk to at a pressure of 175.8 kg/sq.cm (2500 psig) in a
35  a third mixer provided with agitation means, Gaulin homogenizer.
adding a hulking agent and a second gum The mixture is transferred to a
third mixer,       to said homogenized skim milk in said third which is a
Pfaudler mixer. Corn syrup solids having   mixer, a DE of 24 at a level of
7.4%, salt at a level of        agitating said homogenized skim milk in
1.1%, sugar at a level of 0.6%, artificial color at a   40  said third
mixer while heating said skim milk to level of 0.001%, carrageenan at a
level of 0.15%,     a second predetermined temperature of from guar at a
level of 0.1%, sorbic acid at a level of    [err] to provide a non-fat
cream 0.1%, Vitamin A and oleoresin paprika are added in    cheese
precursor, the third mixer 37. The mixture has a pH of 5.0.
homogenizing said non-fat cream cheese The mixture is agitated and
recirculated in third  45  precursor in a second homogenizing step to mixer
37 as it is being heated to a temperature of    provide a non-fat cream
cheese product. [err]. The mixture from the third mixer 37 is then
homogenized in second Gaulin homog-   2. A method in accordance with Claim
1 wherein 



enizer at a pressure of 5,000 psig. The homog-      said concentrated skim
milk source is selected enized  mixture  is then  passed  through  a   50
from the group consisting of a skim milk reten- Versator[err] deaerator
manufactured by Cornell Ma-     tate, skim milk curd, evaporated skim milk,
chine Co., maintained at a pressure of -20 in. Hg.    reconstituted dried
skim  milk and mixtures During passage through the deaerator, the mixture
thereof. cools to a temperature of [err]. The product obtained after
deaeration is then    55  3  A method in accordance With Claim 2 wherein
packaged and cooled. After cooling, the non-fat       said concentrated
skim milk source is a mix- cream cheese type product of the invention has
the    ture of a skim  milk retentate and cottage appearance, taste,
consistency and texture of         cheese curd, 6    9                 EP 0
550 655 B1                       10          C   L  M   S Example 1
cream cheese. Skim milk is subjected to ultrafiltration treat-  Example 2
ment to provide a skim milk retentate having 26% solids. The skim milk
retentate comprises 4;2%    5   The process of Example 1 was repeated with
lactose, 19% protein, 2.0%  ash, 0.24%  fat and   the exception that
buttermilk solids was substituted 0.12% salt. The skim milk retentate is
subjected to  for the corn syrup solids. The buttermilk solids high
temperature, short time heat treatment to pas-  were used at a level of
4.0%, the fermented skim teurize the retentate. The retentate is then
intro-  milk retentate was used at a level of 1759 pounds duced into a
fermentation tank and an S. lactis  10  and the dry curd cottage cheese was
used at a culture is added thereto along with 0.1% salt. The  level of 2637
pounds. skim milk retentate (4000 gallons) is subjected to    The product
obtained after deaeration, pack- fermentation at a temperature of 25.6 C(78
F) for  aging and cooling has the appearance, taste, con- 16 hours. 1900
pounds of the fermented skim milk  sistency and texture of cream cheese.
retentate is then introduced into first mixer 13. First  15 mixer 13 is a
Groen kettle. Dry curd cottage      Claims cheese, at a level of 2086
pounds is added to first mixer 13 and 50 pounds of sodium citrate are also
1. A method for making a non-fat cream cheese added. The agitating means of
first mixer 13 is       product comprising introducing a source of turned
on and the mixture is pumped through the   20  concentrated skim milk into
a first mixed pro- first recirculating loop. Steam  injection is com-
vided with agitation means, menced and the mixture of fermented retentate
agitating said skim milk while heating said cottage cheese curd and sodium
citrate are heated     skim milk to a first predetermined temperature to a
temperature of [err] Such heating      of from 54.4 C to[err]during said
agita- takes place over a period of 15 to 30 minutes. ,  25  tion, After
being heated to a temperature of 62.8 C         adding an emulsifier salt
to said skim milk, (145 F), the mixture is transferred to a second
transferring said heated skim milk to a second mixer, which is a Breddo
mixer, and 27.5 pounds       mixer provided with agitation means, of
xanthan gum are introduced into the heated            adding a first gum to
said heated skim mixture while the mixture is being agitated. The   30
milk in said second mixer to provide a thick- mixture is retained under
agitating conditions in the  ened skim milk, Breddo mixer for a period of 5
minutes after addi-       homogenizing said thickened skim milk in tion of
the xanthan gum. The mixture is then trans-   a first homogenizing step,
ferred to a surge tank 31 and is then homogenized        transferring said
homogenized skim milk to at a pressure of 175.8 kg/sq.cm (2500 psig) in a
35  a third mixer provided with agitation means, Gaulin homogenizer.
adding a hulking agent and a second gum The mixture is transferred to a
third mixer,      to said homogenized skim milk in said third which is a
Pfaudler mixer. Corn syrup solids having   mixer, a DE of 24 at a level of
7.4%, salt at a level of        agitating said homogenized skim milk in 1.1
%, sugar at a level of 0.6%, artificial color at a   40  said third mixer
while heating said skim milk to level of 0.001%, carrageenan at a level of
0.15%,     a second predetermined temperature of from guar at a level of
0.1%, sorbic acid at a level of    [err] to [err] to provide a non-fat
cream 0.1%, Vitamin A and oleoresin paprika are added in    cheese
precursor, the third mixer 37. The mixture has a pH of 5.0.
homogenizing said non-fat cream cheese The mixture is agitated and
recirculated in third  45  precursor in a second homogenizing step to mixer
37 as it is being heated to a temperature of    provide a non-fat cream
cheese product. 



[err]. The mixture from the third mixer 37 is then homogenized in second
Gaulin homog-    2. A method in accordance with Claim 1 wherein enizer at a
pressure of 5,000 psig. The homog-        said concentrated skim milk
source is selected enized  mixture  is  then  passed  through  a   50
from the group consisting of a skim milk reten- Versator[err] deaerator
manufactured by Cornell Ma-     tate, skim milk curd, evaporated skim milk,
chine Co., maintained at a pressure of -20 in. Hg.    reconstituted dried
skim  milk and mixtures During passage through the deaerator, the mixture
thereof. cools to a temperature of 73.9 C (165 F). The product obtained
after deaeration is then   55  3. A method in accordance With Claim 2
wherein packaged and cooled. After cooling, the non-fat       said
concentrated skim milk source is a mix- cream cheese type product of the
invention has the    ture of a skim  milk retentate and cottage appearance,
taste, consistency and texture of         cheese curd,    11
EP 0 550 655 B1                     12    111111111111111111111 4. A method
in accordance with Claim 3 wherein         milk is heated to a first
predetermined tem- said skim milk retentate is fermented with a
perature of from [err] to 71.1 C; lactic acid culture prior to being
introduced into     adding an emulsifier salt to said skim milk said first
mixer.                                  while said skim milk is being
agitated and 5       heated; 5. A method in accordance with Claim 4 wherein
transferring said heated skim milk to a said skim milk retentate is
fermented to a pH     second mixer provided with agitation means; of from
4.8 to 5.0.                                    adding a first gum to said
heated skim milk in said second mixer to provide a thick- 6. A method in
accordance with Claim 1 wherein  10     ened skim milk; said emulsifying
salt is a sodium or potassium         homogenizing said thickened skim milk
in salt of an anion selected from the group con-       a first homogenizing
step; sisting of citrate, phosphate and tartrate.            transferring
said homogenized skim milk to a third mixer provided with agitation means;
7. A method in accordance with Claim 1 wherein  is         adding a bulking
agent and a second gum said first homogenizing step is at a pressure of
to said homogenized skim milk in said third from  40.6 to 210.9 kg/sq.cm
(2000 psig to         mixer; 3000 psig) single stage.
agitating said homogenized skim milk in said third mixer while heating said
skim milk to 8. A method in accordance with Claim 1 wherein  20     a
second  predetermined  temperature  of said bulking agent is selected from
the group       [err] to [err] to provide a non-fat cream consisting of
polydextrose, dextrins, non-fat       cheese precursor; dry milk solids,
whey powder, buttermilk               homogenizing said non-fat cream
cheese solids, corn syrup solids and mixtures thereof.     precursor in a
second homogenizing step to 25      provide a non-fat cream cheese product.
9. As method in accordance with Claim 1 wherein said first gum and said
second gum are each     14. A method in accordance with Claim 13 wherein
selected from the group consisting of xanthan,      said skim milk
retentate is fermented with a guar gum, agar, carrageenan, gum arabic, gum
lactic acid culture prior to being introduced into tragacanth, alginates,
locust bean gum, carbox-  30  said first mixer. ymethyl cellulose, pectins,
starches, modified starches and mixtures thereof.                 15. A
method in accordance with Claim 14 wherein said skim milk retentate is
fermented to a pH 10. A method in accordance with Claim 1 wherein        of
from 4.8 to 5.0. the pH of said cream cheese product is ad-  35 justed to
within the range of from 4.8 to 5.3 by  16. A method in accordance with
Claim 13 wherein the addition, of an edible acid to said homog-      said
first gum is selected from the group con- enized, thickened skim milk in
said third mixer.    sisting of xanthan, guar gum, agar, car- rageenan, gum
arabic, gum tragacanth, al- 11. A method in accordance with Claim 10
wherein  40   ginates, locust bean gum, carboxymethyl cel- said edible acid
is selected from the group        lulose, pectin, starches, modified
starches and consisting of sorbic acid, ascorbic acid, citric    mixtures
thereof. acid, lactic acid, gluconodelta lactone, hydro- chloric acid and
phosphoric acid.               17. A method in accordance with Claim 13
wherein 



45      said bulking agent is selected from the group 12. A method in
accordance to Claim 1 wherein          consisting of polydextrose,
dextrins, non-fat said second homogenizing step is at a pres-         dry
milk solids, whey powder, buttermilk sure of from 281.2 to 421.8 kg/sq.cm
(4000         solids, corn syrup solids and mixtures thereof. psig to 6000
psig) single stage. 50  18. A method in accordance with Claim 13 wherein
13. A method for making a non-fat cream cheese         said second gum is
selected from the group product comprising:
consisting of xanthan, guar gum, agar, car- providing a skim milk
retentate;                rageenan, gum  arabic, gum  tragacanth, al-
introducing said retentate and dry cottage      ginates, locust bean gum,
carboxymethyl cel- cheese curd into a first mixer provided with  55
lulose, pectins, starches, modified starches agitation means to provide a
concentrated          and mixtures thereof. skim milk source; agitating
said skim milk source as the skim 7    13                 EP O 550 655 B1
14         C   L   M   S PatentansprUche
5. Verfahren nach Anspruch 4, worin dieses Ma- germilchretentat auf einen
pH von 4,8 bis 5,0 1. Verfahren zur Herstellung eines nicht-fetten
fermentiert wird. Rahmkaseprodukts, das umfaBt, die Einbrin- gung einer
konzentrierten Magermilchquelle in   5   6. Verfahren nach Anspruch  1,
worin dieses einen ersten Mischer, der mit einem RUhrwerk
Emulgiersalz ein Natrium- oder Kaliumsalz el- ausgestattet ist,
nes Anions ist, das aus der aus Citrat, RUhren dieser Magermilch, w~hrend
diese         Phosphat und Tartrat bestehenden Gruppe Magermilch auf eine
erste vorbestimmte Tern-       ausgewghIt wird. peratur von 54,4 IC bis
71,1 * C bei diesem   10 RUhren aufgehbizt wird,                         7.
Verfahren nach Anspruch 1, worin dieser erste Zugabe eines Emulgiersalzes
zu dieser           Homogenisierungsschritt bei einem Druck von Magermilch,
40,6 bis 210,9 kg/cm2 (2 000 psig bis 3 000 Oberfahrung dieser aufgeheizten
Mager-          psig) einstufig ausgefihrt wird. milch in einen zweiten
Mischer, der mit einem   15 RUhrwerk ausgestattet ist,
8  Verfahren nach Anspruch 1, worin dieser FUIl- Zugabe eines ersten
Pflanzengummis zu           stoff aus der Gruppe ausgewhilt wird, die aus
dieser aufgeheizten Magermilch im zweiten Mi-       Polydextrose,
Dextrinen, nichtfetter Trocken- scher, um eine eingedickte Magermilch
bereit-       milchmasse, Molkepulver, Buttermilchtrocken- zustellen,
20       masse, Maissiruptrockenmasse  und  Gemi- Homogenisierung dieser
eingedickten Ma-         schen hiervon bestellt. germilch in einem ersten
Homogenisierungs- schritt,                                        9.
Verfahren nach Anspruch 1, worin dieser erste OberfUhrung dieser
homogenisierten ;Ma-         Pflanzengummi und dieser zweite Pflanzeng-
germilch in einen dritten Mischer, der mit ei-  25  ummi jeweils aus der
Gruppe. ausgewAhIt wer- nem RUhrwerk ausgestattet ist,
den, die aus Xanthan, Guaran, Agar, Carragee- Zugabe eines F0llstoffs und
eines zwetten       nan,. Gummi arabicum, Tragantgummi, Algina-
Pflanzengummis zu dieser homogenisierten           ten, Johannisbrotgummi,
Carboxymethylcellu- Magermilch in diesem dritten Mischer,
lose, Pektinen, Starkearten, modifizierten Stir- ROhren dieser
homogenisierten Mager-  3o        kearten und Gemischen hiervon besteht.
milch in diesem dritten Mischer, wahrend die- se Magermilch auf eine zweite
vorbestimmte      10. Verfahren nach Anspruch 1, worin der pH die-
Temperatur voh 71,1 IC bis 82,2 C aufgeheizt        ses Rahmkaseprodukts
innerhalb des Bereichs wird, um einen nicht fetten Rahmkasevorlaufer
von 4,8 bis 5,3 durch die Zugabe einer elba- bereitzustellen,
35      ren Saure zu dieser homogenisierten, einge- Homogenisierung
dieses   nicht-fetten         dickten Mayermilch in diesem dritten Mischer
Rahmkasevorlaufers in einem zweiten Homo-           eingestellt wird.
genisierungsschritt, um ein nicht-fettes Rahm- kaseprodukt bereitzustellen.
11. Verfahren nach Anspruch 10, worin diese eB- 40      bare S~ure aus der
Gruppe ausgewhilt wird, 2. Verfahren nach Anspruch 1, worin diese kon-
die aus Sorbinsaure, Ascorbinsaure, Citronen- 



zentrierte Magermilchquelle aus der Gruppe          saure,  Milchsaure,
Gluconsauredeltalacton, ausgewghIt wird, die aus einern Magermilchre-
Chlorwasserstoffsaure und Phosphorsaure be- tentat, Magermilchquark,
eingedampfter Ma-          steht, germilch, rekonstituierter getrockneter
Mager-  45 milch und Gemischen hiervon besteht.            12. Verfahren
nach Anspruch 1, worin dieser zwei- te Homogenisierungsschritt be! einem
Druck 3. Verfahren nach Anspruch 2, worin diese kon-         von 281,2 bis
421,8 kg/cm2 (4 000 psig bis 6 zentrierte Magermilchquelle ein Gemisch aus
000 psig) einstufig ausgefUhrt wird. einem Magermilchretentat und einem
HOtten-  5o kasequark ist.                                  13. Verfahren
zur Herstellung elnes nicht-fetten Rahmkaseprodukts, das umfalit 4.
Verfahren nach Anspruch 3, worin dieses Ma-             Bereitstellung
eines Magermilchretentats germilchretentat mit einer Milchsaurekultur fer-
Einbringung dieses Retentats und eines mentiert wird, Pbevor es in diesen
ersten Mi-  55  trockenen HUttenkasequarks in einen ersten scher
eingebracht wird.                             Mischer, der mit einem
RUhrwerk ausgestattet ist, um  eine konzentrierte Magermilchquelle
bereitzustellen, 8    15                 EP 0 550 655 B1
16 RUhren dieser Magermilchquelle wahrend      18. Verfahren nach Anspruch
13, worin dieser die Magermilch auf eine erste vorbestimmte         zweite
Pflanzengummi aus der Gruppe ausge- Temperatur von 54,4 C bis 71,1 IC
aufgeheizt       wdhIt wird, die aus Xanthan, Guaran, Agar, wird,
Carrageenan, Gummi arabicum, Tragantgum- Zugabeo eines Emulgiersalzes zu
dieser   5      mi, Alginaten, Johannisbrotgummi, Carboxyeth- Magermilch,~
wahrend diese Magermilch ge-          ylcellulose, Pektinen, Starkearten,
modifizierten rUhrt und autgeheizt wird,
Stirkearten und Gemischen hiervon besteht. Oberftlhrung dieser aufgeheizten
Mager- milch in einen zweiten Mischer, der mit -einem  Revendications
RUhrwerk ausgestattet ist,                 10 Zugabe eines ersten
Pflanzengummis zu       1. Methode do confection d'un fromage blanc dieser
aufgeheizten Magermilch im zweiten Mi-      sans matiere grasse comprenant
l'introduction scher, um eine eingedickte Magermilch bereit-      d'une
source de lait ecreme concentre dans un zustellen,
premier melangeur 6quip6 d'un systeme d'agi- Homogenisierung dieser
eingedickten Ma-  i5    tation, germilch in olnem ersten Homogenisierungs-
I'agitation dudit lait 6cremd en chauffant schritt,
ledit lait ecr6me a une premiere temperature Oberfihrung dieser
homogenisierten Ma-          pred6terminee  comprise  entre  54,4 C  et
germilch in einen dritten Mischer, der mit ei-      71,1 * C pendant ladite
agitation, nem RUhrwerk ausgestattet ist,             20
I'addition d'un sel emulsifiant audit lait Zugabe eines FUllstoffs und
eines zweiten       ecreme, Pflanzengummis zu dieser homogenisierten
le transfert dudit lait 6crem6 chauffe dans Magermilch in diesem dritten
Mischer,              un deuxibme m6langeur equipe d'un systeme RUhren
dieser homogenisierten  Mager-           d'agitation, milch in diesem
dritten Mischer, wahrend die-  25      I'addition d'une premiere gomme
audit lait se Magermilch auf eine zweite vorbestimmto         6cr6me
chauffe dans ledit douxieme m6lan- Temperatur von 71,1 * C bis 82,2 IC
aufgeheizt     geur, pour donner un lait 6cr6m6 epaissi, wird, um eomen
nicht-fetten Rahmkasevorlaufer          I'homogenieiation dudit lait ecr6me
6paissi bereitzustellen,                                   dans une
premiere etape d'homogeneisation, Homogenisierung dieses nicht-fetten Rah-
30       le transfert dudit lait ecreme homogen6isW mnsevorlAufers in einem
zweiten Hompgeni-          dans un troisieme melangeur equip6 d'un sys-
sierungsschritt, um ein nicht-fettes Rahmkdse-      teme d'agitation,
produkt berqitzustellen.                               I'addition d'un
agent de remplissage et d'une seconde gomme audit lait 6creme ho- 14.
Verfahren nach Anspruch 13, worin dieses Ma-  35   mogeneise dans ledit
troisieme melangeur, germilchretentat mit einer Milchsgurekultur for-
b'agitation dudit lait 6cr6m6 homog6n6ise mentiert wird, bevor es in diesen
ersten Mi-       dans ledit troisieme melangeur, tout en chauf- scher
eingebracht wird.                             fant ledit lait ecr6me a une
seconde tempera- 



ture predeterminee comprise entre 71,1 C et 15. Verfahren nach Anspruch 14,
worin dieses Ma-  40   82,2-C pour donner un pr6curseur de fromage
germilchretentat auf einen pH von 4,8 bis 5,0       blanc sans matiere
grasse, fermentiert wird.
Phomogeneisation dudit precurseur de fro- mage blanc sans matiere grasse,
dans une 16. Verfahren nach Anspruch 13, worin dieser er-       seconde
etape d'homogeneisation, pour don- ste Rflanzengummi aus der Gruppe ausge-
45         nor un fromage blanc sans matiere grasse. w~hit wird, die aus
Xanthan, Guaran, Agar, Carrageenan, Gummi arabicum, Tragantgum-        2.
Mithode suivant la revendication 1, dans la- mi, Alginaten,
Johannisbrotgummi, Carboxyeth-       quelle ladite source de lait ecr6me
concentre ylcellulose, Pektin, Stfrkearten, modifizierten    est choisie
parmi le groupe comprenant un St~rkearten Pnd Gemischen hiervon best6ht.
50    retentat de lait ecrdm4, le lait 6crem6 caille, le lait ecr6me
evapore, le lait 6cr6me seche re- 17. Verfahren nach Anspruch 13, worin
dieser Fill-     constitue et leurs melanges. stoff aus der Gruppe
ausgewghlt wird, die aus Polydextrose, Dextrinen, nichtfetter Trocken-   3.
M6thode suivant la revendication 1, dans la- milchmasse,, Molkepulver,
Buttermilchtrocken-  55  quello ladite source de lait ecreme concentre
masse, Maissiruptrockenmasse  und  Gemi-            est un m6lange de
retentat de lait ecreme et schen hiervon besteht.
de fromage maigre caille. 9    17                 EP 0 550 655 B1
18         C   L M   S 4. Methode suivant la revendication 3, dans la-
1S. M thode de confection d'un fromage blanc ~J    quelle ledit rdtentat de
lait ecr6me est fermen-    sans matibre grasse comprenant: te avec une
culture d'acide lactique avant             la mise en oeuvre d'un retentat
de lait d'Otre introduit dans ledit premier m6langeur.      4crdm6, 5
['introduction dudit retentat et de fromage 5. Methode suivant la
revendication 4, dansi la-       blanc caille dans un premier melangeur
equipe quelle ledit r6tentat de lait ecr6me est fermen-    d'un systame
d'agitation, pour donner une te a un pH corhpris entre 4,8 et 5,0.
source de lait ecrem6 concentre; l'agitation de ladite source de lait
6crem6 6. Methode suivant la revendication 1, dans. Ia-  10   tandis que le
lait ecreme est chauff6 a une quelle ledit sel 6mulsifiant est un sel de
so-      premiere temperature predetermin6e comprise dium ou de potassium
d'un anion choisi parmi       entre 54,41 C et 71,1 * C, le groupe
comprenant le citrate, le phosphate          l'addition d'un sel
dmulsifiant audit lait et le tartrate.
ecr6m6, tandis que ledit lait ecreme est main- 15     tenu sous agitation
et chauffage; 7. Methode suivant la revendication 1, dans la-           le
transfert dudit lait 6creme chauffe dans quelle la premiere etape
d'homog6neisation se       un deuxibme melangeur equipe d'un systame
deroule sous un saul 6tage de pression de           d'agitation; 40,6 a
210,9 kg/cm2 (2000 psig a 3000 psig).           I'addition d'une premiere
gomme audit lait 20      6cr6m6 chauffe dans ledit deuxibme m6lan- 8.
M6thode suivant la revendication 1, dans la-        geur, pour donner un
lait ecreme 6paissi; quelle ledit agent de remplissage est choisi
l'homogeneisation dudit lait 6crem6 epaissi parmi le groupe comprenant la
polydextrose,         dans une premiere 6tape d'homogen6isation; les
dextrines, les poudres de laits s6ches, sans       le transfert dudit lait
ecreme homog6ndis6 matiere grasse la poudre de petit lait, la pou-  25
dans un troisiame melangeur equip6 d'un sys- dre de babourre, les poudres
de sirop de mals      tbme d'agitation; et leurs m6langes.
J'addition d'un agent de remplissage et d'une seconde gomme audit lait
ecr6m6 ho- 9. Methode suivant la revendication 1 dans la-         mogeneise
dans ledit troisibme melangeur; quelle ladite premibre gomme et ladite
secon-   30     I'agitation dudit lait ecr6me homogeneise de gomme sont
chacune, choisies parmi le            dans ledit troisieme melangeur, tout
en chauf- groupe comprenant la gomme xanthane, la            fant ledit
lait ecrem6 a une seconde temp6ra- gomme guar, Ia gelose, la mousse
d'lrlande, la     ture predeterminee comprise entre 71,1 IC et gomme
arabique, ia gomme adragante, les al-        82,2 IC pour donner un
pr~curseur de fromage ginates, la gomme de caroube, la carboxyme-  35
blanc sans matiere grasse; thylcellulose, les pectincs, les amidons, les
l'homogkneisation dudit precurseur de fro- 



amidons modifies, et leurs melanges.                mage blanc sans matiere
grasse, dans une seconde etape d'homogen6isation, pour don- 10. Methode
suivant la revendication 1, dans la-       ner un fromage blanc sans
matiere grasse. quelle le pH dudit fromage blanc sans matiere  40 grasse
est ajuste dans l'intervalle 4,8 a 5,3 par  14. M~thode suivant la
revendication 13, dans la- addition d'un acide comestible audit lait 6cr6-
quelle ledit r6tentat de lait ecreme est fermen- me 6paissi, homog6neise
dans ledit troisibme       te avec une culture d'acide lactique avant
melangeur.                                         d'etre introduit dans
ledit premier melangeur. 45 11. M6thode suivant la revendication 10, dans
la-   15. M6thode suivant la revendication 14, dans la- quelle ledit acide
comestible est choiei parmi      quelle ledit r6tentat de lait ecr6me est
fermen- le groupe comprenant l'acide sorbique, l'acide    tW a un pH
compris entre 4,8 et 5,0. ascorbique, l'acide citrique, I'acide lactique,
la gluconodelta lactone, l'acide chlorhydrique, et  50  16. Methode suivant
la revendication 13, dans la- l'acide phosph6rique.
quelle ladite premibre gomme est choisie par- mi le groupe comprenant la
gomme,xanthane, 12. Methode suivaint la revendication 1, dans la-      la
gomme guar, la gelose, la mousse d'Orlande, quelle la seconde etape
d'homogeneisation se       la gomme arabique, la gomme adragante, les
d6roule sous un saul etage de pression.de a 55      alginates, la gomme de
caroube, la carboxy- 281,2 a 421,8 lkg/cm2 (4000 psig A 6000 psig).
methylcellulose, les pectines, les amidons, les amidons modifes, et leurs
melanges. 10    19                EP 0 550 655 B1                    20 17.
Methode suivant la revendication 13, dans la- quelle ledit agent de
remplissage est choisi parmi le groupe comprenant la polydetdrose, les
dextrines, les poudres de laits s~ch6s, sans matiere grasse, la poudre de
petit lait, la pou-   6 dre de babeurre, les poudres de sirop de maTs et
leurs m~langes. 1& M6thode suivant la revendication 13, dans la- quelle
laditeV premibre gomme et ladite secon-  10 de gomme sont chacune, choisies
parmi le groupe comiprenant la gomme xanthane, la gomme guar, la g~lose, la
mousse d'lrlande, la gomme arabique, la gomme adragante, les al- ginates,
la gomme de caroube, la carboxym6-   16 thylcellulose, les pectines, les
amidons, les amidolns modifies, et leurs m~langes. 20 25 30 35 40 45 50 55


