(12) (19) (CA) Dem ande-Application
OPIC CIPO

OFFICE DE LA PROPRIETE (CANADIAN INTELLECTUAL

INTELLECTUELLE DU CANADA “:k PrROPERTY OFFICE (21) (Al) 2,291 ,494
22y 1999/12/03
43) 2000/07/27

(72) LINCOURT, RICHARD HAROLD, US
(72) CHEN, WEN-SHERNG, US

(72) BORWANKAR, RAGENDRA P.., US
(71) KRAFT FOODS, INC., US

51) Int.CL.” A23C 19/076

30) 1999/01/27 (60/117,577) US

54) FROMAGE COTTAGE AMELIORE A CAILLE POREUX
34) IMPROVED COTTAGE CHEESE HAVING POROUS CURD

Blend Liquid Dairy
and Incorpate Dry
Ingedients

Skim Milk
Lactic Starter

Poarous
Curd

Cut, Cook, &
Drain

Store at Cool/Store
35-40F at 35-J0OF
Blend
Drcssing and
Curd

Packaged
Cottage Cheese

(57) The present invention 1s directed to cottage cheese having a more porous curd. The resulting curd 1s less dense
than conventional cottage cheese curd. The more porous cottage cheese curd allows the cottage cheese dressing to
permeate the curd. The porous cottage cheese curds formed according to the present invention allow greater absorption
of the dressing, and thus significantly reduce the problem involving the curds "swimming" in the dressing often found
in conventional cottage cheese products. Methods for manufacturing such cottage cheese also are provided. More
specifically, the porous cottage cheese curd 1s prepared by the generation or introduction of gas during the maitial

formation of the curd.

I*I Industrie Canada  Industry Canada



CA 02291494 1999-12-03

IMPROVED COTTAGE CHEESE HAVING POROUS CURD

Abstract

The present invention is directed to cottage cheese having a more porous curd.
The resulting curd is less dense than conventional cottage cheese curd. The more
porous cottage cheese curd allows the cottage cheese dressing to permeate the curd.
The porous cottage cheese curds formed according to the present invention allow
greater absorption of the dressing, and thus significantly reduce the problem involving
the curds “swimming” in the dressing often found in conventional cottage cheese
products. Methods for manufacturing such cottage cheese also are provided. More
specifically, the porous cottage cheese curd is prepared by the generation or

introduction of gas during the initial formation of the curd.
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IMPROVED COTTAGE CHEESE HAVING POROUS CURD

Field of the Invention
The present invention is directed to cottage cheese having a more porous curd.

The more porous cottage cheese curd allows the cottage cheese dressing to more fully
permeate the cottage cheese éurd. Methods for manufacturing such cottage cheese are
also provided. More specifically, the porous cottage cheese curd is prepared by the
generation of gas during the initial formation of the curd or by sparging with a gas
during the initial formation of the curd. The resulting gas permeated cottage cheese
curd allow the formation of a less dense cottage cheese curd. The porous cottage

cheese curds formed according to the present invention allow greater absorption of the

dressing and, thus, alleviate or significantly reduce the problem involving the curds

"swimming" in the dressing often found in conventional cottage cheese products.

Background of the Invention

Cottage cheese is a soft, mild acid-coagulated uncured cheese made primarily
from a milk source. Cottage cheese is made up of relatively small pieces or particles of
cottage cheese curd which are suspended in, or blended with, a creamy dressing. Ina
conventional manufacturing process, a milk source (i.e., full fat, reduced fat, or skim
milk depending on the Jevel of fat desired) is pasteurized and homogenized. After
cooling (normally to about 90 to about 98°F ), the milk source is inoculated with
conventional lactic acid-generating culture. Rennet may also be used to aid the

coagulation. The mixture is typically held at the inoculation temperature until it has
ripened and a coagulum is formed. The acidity of the coagulum is from about 0.7% to

about 1% (calculated as percent equivalent lactic acid).

After the coagulum has been formed and the desired acidity is obtained, the
curd is cut into small pieces with agitation. The cut curd is heated to about 120 to
about 130°F and held at that temperature for about 100 to about 140 minutes. The
curds are then separated from the whey. The curds are then suspended in, or blended
Into, a creamy dressing to form the cottage cheese product. The resulting cottage

cheese product is then normally dispensed into retail containers and then refrigerated.
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Low-fat and fat-free cottage cheeses are known in the art to provide substantial
amounts of protein to the consumer with an accompanying low level of fat, and thus is
a desriable source of protein in many health-conscious individuals' diet. Such
consumers generally prefer a creamy product in which the curds and dressing are
blended together. In other words, consumers prefer cottage cheeses in which the
curds do not appear to be "sﬁmming" in the dressing. Such “swimming” effect is
often observed when the curds and dressing tend to separate in the container. The
curds and dressing can be mixed prior to serving to at least alleviate the problem; in
many cases, however, such mixing can not significantly overcome the problem. It
would be desirable, therefore, if cottage cheese could be produced in which the

separation or “swimming” problem is eliminated or at least substantially reduced.

Summary of the Invention

Generally, the present invention is directed to a cottage cheese having a more
porous cottage cheese curd and methods for making such cottage cheese. The
improved cottage cheese products of the present invention are less likely to separate
Into separate phases (i.e, where the curds are said to “swim” in the dressing) and have
significantly lower densities than conventional cottage cheese. The present invention
provides a cottage cheese curd which readily adsorbs the dressing and thus does not

“swim” in such dressing. The cottage cheese curds are prepared by providing a gas

source whereby a gas is introduced into the milk source during the fermentation
process while the curd is actually formed. One especially preferred method of
generating the gas is the addition of sodium bicarbonate to the milk source so that
carbon dioxide is generated as the curd is formed. The use of sodium bicarbonate
generally allows the most porous curd. Other gases can, however, be introduced
during the fermentation process to provide the desired porous curd.

One object of the present invention is to provide an improved cottage cheese
product comprising a blend of a cottage cheese dressing and a cottage cheese curd,
wherein the cottage cheese curd is porous and wherein the cottage cheese dressing is

able to permeate the porous curd. Another object of the present invention is to
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provide a process for preparing an improved cottage cheese product having porous
cottage cheese curd, said process comprising

(1) preparing a cottage cheese dressing at a pH of about 5.6 to about 6.0;

(2) preparing a porous cottage cheese curd at a pH of about 4.0 to about 4.8,
wherein the porous cottage cheese curd is prepared in a fermentation mixture using a
gas source to provide a gas to the fermentation mixture during the formatior: of the
curd, whereby the gas forms pores within the curd; and

(3) blending the cottage cheese dressing and the porous cottage cheese curd
together to form the improved cottage cheese product. These and other objects and
advantages of the present invention were be apparent to those skilled in the art upon a

consideration of the present specification.

Brief Description of The Drawing

The Figure provides a schematic diagram of the process of this invention for

the production of a cottage cheese product having a porous curd.

Detailed Description of the Invention
The present invention provides an improved cottage cheese product having a

more porous curd. The porous curd is formed using a gas source during the

termentation of the milk source and the formation of the curd. The gas introduced into
the curd to form the more porous curd and which may still be present in the curd is

subsequently removed or driven off during the cooking of the curd. Use of the gas
during fermenting and, perhaps, removal of gas during cooking, leaves the curd voids

throughout its structure and, therefore, an increased level of porosity. The increased
level of porosity allows, once the cottage cheese dressing and cottage cheese curd are
blended together, penetration of the dressing into at least some of these voids and
provides an improved cottage cheese product with a flexibility of varying curd/dressing
ratios as desired. These factors appear to combine to form a cottage cheese which. to

a large extent, appears to eliminate or at least substantially reduce the problem of curds

“swimming” in the dressing often observed with conventional cottage cheese.
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In a preferred embodiment of the invention, the porous cottage cheese curd is

prepared from a milk source, an acid source, and a source of gas to permeate the
cottage cheese curd during its formation. The milk source can be any conventional
liquid milk including, for example, full-fat, reduced-fat, and skim milk or reconstituted
full fat, reduced fat, and non-fat dry milk powder. The acid source can be any
conventional lactic acid-producing culture or other conventional acid source normally
used in cottage cheese production. Preferred lactic acid-producing cultures include

Streptococcus lactis, S treptococcus cfemoris, Lactococcus lactis, and/or Lactococcus
cremoris. Other acid sources include, for example, lactic acid, phosphoric acid, citric
acid, hydrochloric acid, gluccono-8-lactone, and other edible acids.

The gas source can be a gas sparged or otherwise passed through the milk
source and acid source mixture or an inorganic material that will form a gas during the
termentation step. Suitable gas for sparging include, for example, air, nitrogen, carbon
dioxide, and the like. Carbonated water can also be used as a gas source. The use of
sodium bicarbonate as the gas source is especially preferred since such a gas source 1s
capable of generating a more porous curd. Under the acid conditions of the
termentation, sodium bicarbonate will generate carbon dioxide throughout the mixture,
including the internal portions of the forming curd. Thus, sodium bicarbonate is
expected to provide a more homogenous and more extensive pore structure within the
curd that the gas sparging technique.

Generally, the amount of sodium bicarbonate included in the fermentation
mixture is about 0.1 to about 1.0 percent, more preferably about 0.2 to about 0.5
percent. It 1s generally preferred that the sodium bicarbonate is introduced in a fine
particulate form to form a more homogenous distribution as the curd is formed and
more readily dissolve in the water-based mixture. Sodium bicarbonate could be added
directly to the fermentation vat during termentation or, more preferably, added to, and
blended into, the milk and lactic starter mixture before fermentation OCcurs.

As noted, the gas source can also be a gas introduced or injected directly into
the fermenting milk and lactic starter mixture. Such gases can be introduced using
conventional sparging or gas injection equipment. If used, the cheese fermentation vat

should be modified to allow gas sparging and to insure substantially uniform
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distnibution of the gas throughout the fermenting mixture and process. Gas sparging
should preterably begin before significant curd formation has begun. Introduction of
such gas only during portions of the fermentation process would allow control of the
degree of porosity of the curd. Generally, the gas sparged through the fermentation
mixture should have a bubble‘size of about 0.005 to 2 cm, preferably about 0.01 to
about 0.5 cm. Of course, other bubbles sizes and bubbles of different sizes ai the same
time could be used if desired.

One preferred process for producing the cottage cheese of the present
invention 1s illustrated in the Figure. The process can be divided into a “dressing side”
or part of the process (left side of the Figure) and the “curd side” or part of the process
(right side of the Figure). Considering first the dressing side, liquid dairy products,
including for example, skim milk, condensed skim milk, and cream, are blended with
the dry ingredients, including, for example, salt, and food starch. The blended
ingredients are then pasteurized under conventional pasteurization conditions (e.g.,
about 164 to about 167°F for about 15 to 30 seconds). After pasteurization, the
dressing is cooled to about 35 to about 45°F, preferably about 40°F, and held until
blending with the cottage cheese curd. Preferably, the cooled dressing is maintained
under continuous mixing or agitation to prevent settling of any insoluble or partially
soluble components. The pH of the dressing is generally about 5.0 to about 6.5
preferably about 5.5 to about 6.0, and most preferably about 5.8.

The preparation of the cottage cheese curd is illustrated on the “curd side” of
the Figure. The cottage cheese curd can be prepared before, after, or during the
preparation of the dressing. Using conventional techniques, pasteurized liquid milk
(preferably reduced fat or skim milk) is blended with a suitable lactic acid starter in a
cheese vat. Preferably, about 0.5 to about 5 percent, and more preferably, about 1 to
about 1.5 percent of the lactic acid starter is added to the pasteurized liquid milk. The
mixture is then fermented or incubated at a temperature of about 85 to about 100°F,
preferably at about 90°F, until a pH of about 4.6 is reached (i.e., the milk has set).
During fermentation, the mixture is sparged with a gas source or a gas is generated /n
situ. Generally, the fermentation is carried out for about 200 to about 400 minutes;

gas treatment can generally be stopped once the fermentation is complete,
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[ntroduction of the gas during fermentation (i.e., as the curd is formed) results in a
porous curd. Once the milk has set (i.e., the porous curd has formed), the porous curd
is cut and then cooked, for example, at a temperature of starting at about 120 and
nsing to about 140°F. Essentially any residual gas from the fermentation step will be
driven off cuing the cooking step. After cooking, the curd is drained and then washed
using chlorinated (about 8 ppfn) ice water. Once cooled to about 40°F, the curd is
drained. The cooled, drained curd can be used immediately or held at about 40°F until
needed.

The cooled porous curd and cooled dressing (both at about 35 to about 40°F)
are then blended gently together while maintaining the temperature at about 35 to
about 40°F. Preferably a low-shear device such as a ribbon type blender is used.
Generally, about 35 to about 45 percent dressing and about 55 to about 65 percent
curd are used. After blending (normally for about 5 to 15 minutes), the resulting
cottage cheese product is packaged in suitable, and preferably sealable, containers and
stored at suitable refrigeration temperatures. At packing, the pH will normally be in
the range of about 4.3 to about 5.3. After such cold packing, the pH of the cottage
cheese will normally decrease to about 4.5 to about 5.1,

The following examples are intended to illustrate the invention and not to limit
it. Unless noted otherwise, all percentages are by wéight.

Example 1. This example illustrates the preparation of a cottage cheese
product having porous curd prepared using sodium bicarbonate as the gas source. The

tollowing formulation was used to prepare a porous cottage cheese curd:

Weight (g)

Condensed Skim 2.1 8.5
Milk |
Lactic acid 24
Producing Starter

Distiled Water | 15 | 60
NaHCO, 1S
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The skim milk and condensed skim milk are mixed in a closed chamber. To

this mixture is added the lactic acid-producing starter culture with stirring. The
resulting mixture is heated to about 98°F and allowed to ferment for about 5 hours.
The NaHCO,; is dissolved in the distilled water, and added to the fermented milk
mixture before fermentation Begins. The pH of the resulting curd is about 4.6 - 4.7.
The sodium bicarbonate in the presence of the acidic milk culture during fermentation
permits the evolution of CO, gas, resulting In a porous cheese curd. The porous
cheese curd is cut with curd knives using agitation. The resulting porous cheese curd
particles are cooked to about 125°F for approximately 2 hours. The cut, porous
cheese curd is cooled to approximately 40°F. The porous curd is collected by filtering.

The porous cottage cheese curd can be blended with a cottage cheese dressing.

| Generally, about 35 to about 45 percent dressing and about 55 to about 65 percent

curd are used to form the cottage cheese.

Example 2. Control and inventive curd products were prepared as described in
Example 1 except that, for the inventive products, the amount of added sodium
bicarbonate was varied. Of course, no sodium bicarbonate or other gas was used
during fermentation of the control sample. The effect of the added sodium bicarbonate
on the density of the resulting cottage cheese curd is indicted in the table below The

average values (with standard deviations) were based on 5 separate samples for each

data point.

NaHCO, Added (%

O (control) 0988 £0.011

0.125

0.25
0.375

0.972 + 0022
0951 £0.021
0.865 £ 0.039

0.5
0.625
0.75

0.757 £ 0.043
0.658 £ 0.048
0.594 + 0.026

~3
' l'
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As can be seen in this Table, the density of the resulting cottage cheese curd drops as

the amount of sodium bicarbonate increases.
Example 3. This example illustrates the preparation of porous cottage cheese
curd using CO, gas as the gas source. The following formulation was used to prepare

a porous cottage cheese curd:

kmMik | %00

360

Condensed Skim 2.1 8.5
Milk

24

1.9 7.5

Producing Starter

Distilled Water | 19

The skim milk and condensed skim milk are mixed in a pressure vessel. To this

mixture 1s added the lactic-acid producing starter culture with stirring.  The resulting
mixture is heated to about 98°F. CO, is added under 30 psi pressure to the chamber.
After the curd sets up, the gas pressure is released and returned to 1 atmosphere. The
pH of the curd is about 4.6. The cheese curd is cut with curd knives using agitation.
The resulting porous cheese curd particles are cooked to about 125°F for
approximately 2 hours. ‘During the heating step, the dissolved gas is expended to
generate pores in the cheese curd. The cut porous cheese curd is cooled to
approximately 40°F. The porous curd is collected by filtering. The porous cottage

cheese curd can be blended with a cottage cheese dressing. Generally, about 35 to

about 45 percent dressing and about 55 to about 65 percent curd are used to form the
cottage cheese.

Example 4. This example illustrates the use of nitrogen gas to prepare the
porous cottage cheese curd of this invention. The same procedures and ingredients
were used as in Example 3 except nitrogen gas was used in place of carbon dioxide. In
addition to the control (i.e., no gas source), samples were prepared using nitrogen gas
pressures of 30 and 50 psi. In one experiment, the milk source was derived from a

reconstituted non-fat dry milk and the nitrogen pressure was 30 psi during

-8 -
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termentation. Using the resulting curd, cottage cheese was prepared by blending the

curd and dressing in a ribbon mixer.

The densities of the various cottage cheese curd samples were measured. The
average values (with standard deviations) were based on 5 to 10 separate samples for

each data point.

Reconstituted 0.70 £ 0.03
Non-Fat Dry Milk

This example clearly demonstrated the decreased density of the cottage cheese curd

and, thus, the increased porosity of the curd, as the amount of nitrogen sparging is

Increased.

Example 5. This examples illustrates the preparation of porous cottage cheese
curd using carbonated water as the gas source. The following formulation was used to

prepare a porous cottage cheese curd:

Non-Fat Dry ik

Lactic acid 24
Producing Starter

Carbonated 334 95
Distilled Water

The non-fat dried milk was reconstituted with carbonated distilled water 1n a

closed chamber. The lactic-acid producing starter culture is added with stirring. The

resulting mixture is heated to about 98°F and allowed to ferment for about 5 hours.

The pH of the resulting curd is about 4.6 - 4.7. The porous cheese curd is cut with

curd knives using agitation. The resulting porous cheese curd particles are cooked to

-9.
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about 125°F for approximately 2 hours, during this time any residual carbon dioxide

should be driven off. The cut, porous cheese curd is cooled to approximately 40°F.

The porous curd is collected by filtering. The porous cottage cheese curd can be

blended with a cottage cheese dressing. Generally, about 35 to about 45 percent

dressing and about 55 to about 65 percent curd are used to form the cottage cheese.

- 10 -
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CLAIMS
WHAT IS CLAIMED IS:

. Animproved cottage cheese product comprising a blend of a cottage cheese
dressing and a cottage cheese curd, wherein the cottage cheese curd is porous and

wherein the cottage cheese dressing is able to permeate the porous curd.

2. The improved cottage cheese product as defined in Claim 1, the porous

curd 1s prepared in a fermentation mixture using a gas source to provide a gas to the

fermentation mixture during the formation of the curd, whereby the gas forms pores

within the curd.

3. The improved cottage cheese product as defined in Claim 2, wherein the gas

source 1s carbon dioxide generated from sodium bicarbonate added to the fermentation

mixture during formation of the curd.

4. The improved cottage cheese product as defined in Claim 2, wherein the gas

source 1s a gas injected into the fermentation mixture during the formation of the curd.

>. The improved cottage cheese product as defined in Claim 4, wherein the gas

1s carbon dioxide, nitrogen, or air.

6. The improved cottage cheese product as defined in Claim 1, wherein rennet

1s included in the fermentation mixture for milk-clotting.

7. A process for preparing an improved cottage cheese product having porous
cottage cheese curd, said process comprising |

(1) preparing a cottage cheese dressing at a pH of about 5.6 to about 6.0:

(2) preparing a porous cottage cheese curd at a pH of about 4.0 to about 4.8,

wherein the porous cottage cheese curd is prepared in a fermentation mixture using a

-11 -
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gas source to provide a gas to the fermentation mixture during the formation of the

curd, whereby the gas forms pores within the curd; and

(3) blending the cottage cheese dressing and the porous cottage cheese curd

together to form the improved cottage cheese product.

8. The process as defined in Claim 7, wherein the gas source is sodium

bicarbonate added to the fermentation mixture during formation of the curd and the

gas 1s carbon dioxide.

9. The process as defined in Claim 7, wherein the gas source is a gas injected

into the fermentation mixture during the formation of the curd.

10. The process as defined in Claim 9, wherein the gas is carbon dioxide,

nitrogen, or air.

1. A process for producing an improved cottage cheese product having

porous curd, said process comprising;
(a) blending a milk source and an acid source to form a fermentation mixture;

(b) heating the fermentation to between about 90 and about 100°F and allow
the mixture to ferment:
(¢) injecting a gas source into the fermentation mixture during fermentation,

whereby injected gas from the gas course forms pours in the curd, thereby forming a

porous cottage cheese curd;
(d) cutting the porous cottage cheese curd with agitation;

(¢) heating the cut porous cottage cheese curd to about 120 to about 130°F for

about 105 to about 140 minutes:

(f) cooling the cut porous cottage cheese curd to between about 40 and about
S50°F;

(8) draining the cooled porous cottage cheese curd: and

(h) blending the drained porous cottage cheese curd with a cottage cheese

dressing to form the improved cottage cheese, whereby the cottage cheese dressing

-12 -
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can permeate into the pores of the porous cottage cheese curd. cooled, ¢ permeating

the porous cheese curd with dressing.

12. The process as defined in claim 11, wherein the gas source is sodium

bicarbonate and the gas is carbon dioxide formed in the fermentation mixture during

fermentation.

13. The process as defined in Claim 11, wherein the gas source is air, carbon

dioxide, or nitrogen injected into the fermentation mixture during fermentation.

14. The process as defined in Claim 11, wherein the gas source is carbonated

water added to the fermentation mixture.

-13-
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