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(57) Abrégée/Abstract:
The present invention relates to methods for providing a high moisture low fat cream cheese product with high whey protein
content that has a texture similar to normal cream cheese. More particularly, the invention provides a method of making a high
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(57) Abrege(suite)/Abstract(continued):

moisture low fat cream cheese product with high whey protein content that has a higher yield stress and lower deformation values
than other low fat cream cheeses with similar moisture, fat, and whey protein content. The present invention therefore iIs useful In
producing low-cost and nutritious spreads with a pleasing texture and excellent spreadabillity.
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ABSTRACT

The present invention relates to methods for providing a high moisture low fat
cream cheese product with high whey protein content that has a texture similar to
- normal cream cheese. More particularly, the invention provides a method of making
a high moisture low‘ fat cream cheese product with high whey protein content that has
a higher yield stress and lower deformation values than other low fat cream cheeses
with similar moistﬁrc, fat, and whey protein content. The present invention therefore
is useful in producing low-cost and nutnitious spreads with a pleasing texture and

excellent spreadabulity.
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HIGH MOISTURE, LOW FAT CREAM CHEESE
WITH MAINTAINED PRODUCT QUALITY
AND METHOD FOR MAKING SAME

FIELD OF THE INVENTION

[0001] The present invention relates to a cream cheese-like product and its
method of manufacture. Particularly, an improved low fat, high moisture, high whey
cream cheese product with a low casein-to-whey ratio ang the like is provided. A
method is provided for enhancing the texture atinbutes in such cream cheese products
effective to provide firmness and spreadability ‘similar to conventional high casein
cream cheese. The present invention also provides a nutritious, low-cost dairy spread

with pleasing mouth feel and excellent spreadability.

BACKGROUND
[0002] Natural cheese is generally made by adding a microorganism to milk
that is capable of metabolizing lactose to produce lactic acid. The milk is usually set
by using a coagulating agent or by developing acidity to the isoelectric point of the
protein. The coagulating agent may include a curding enzyme, an acid, a suitable
bacterial culture, or a composition thereof. The coagulum or curd that results
generally incorporates 'the protein casein (which has been suitably altered by the
curding process), fats (including natural butter fat) and flavorings arising during
processing (especially when using a bacterial culture as the coagulating agent). The
set milk is then cut to separate the resulting curd from the whey. The curd may be
pressed to provide a cheese block in which curing generally takes place over a period

of time under controlled conditions.

T WA st Ay war g e T S . - S vre a-



CA 02559956 2006-09-13

(0003} After the curd is separated from whey (e.g., using a centrifugal
separator such as in U.S. Patent 2,387,276), stabilizers, salt, and other ingredients may
be added. F inally, the product is packaged and chilled. Many variations to this
process have been introduced throughout the years (see, e.g., U.S. Patent 5,656,320;
U.S. Patent 5,079,024; U.S. Patent 5,180,604; U.S. Patent 6,419,975; U.S.

Patent 6,406,736; U.S. Patent 6,558,716; U.S. Patent 6,4 1‘6,797; and U.S.

Patent 4,597,971).

[0004] Cream cheese is a parﬁcularly soft, mild, acid-coagulated uncured
cheese made from a mixture of cream and milk. Cream cheese has a smooth and
butter-like body and is stored under refrigeration conditions. The texture and cream
cheese body at refrigeration temperatures 1s such that the cream cheese can be sliced
and spread. In traditional manﬁfactming of cream cheese, uncultured whole milk
and/or skim milk and sweet cream are blended in pre-selected proportions to form a
cream cheese mix. The cream cheese mix normally has a butterfat content of from
about 10 to about 20 percent. After processing, the finished cream cheese has a
butterfat content of from about 33 to about 35 percent by weight. The cream cheese
mix is pasteurized and homogenized, after which it is cooled, usually to a temperature
between 62 and 92° F, and is then inoculated with a lactic acid culture. The mix is

~ held at the inoculation temperatui'e until it has ripened and formed a coagulum. The
coagulation process may, optionally, be aided by the éddition of a small amount of
rennet, The acidity of the coagulum is from about 0.6 to about 0.9 percent
(calculated as percent equivalent lactic acid). After the desired acidity is obtained, the

curd is separated from the whey and packaged.
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[0005] At one time, casein was considered an essenfial protein component for
making cheese products, including cream cheese. In fact, the functionality of casein
and caseinates, such as sodium caseinate, have made casem one of the most widely
used protein sources in a number of foods, such as cheese, cheese products, and
whipped toppings. As a result, caseinates traditionally have been relatively
expensive, leading to increased focus on protein alternatives. For instance, the use of
vegetable proteins, such as soy protein, has become increasingly popular in making

inexpensive cheese analogues.

[0006] Whereas casein aﬁd caseinates are in high demand and high in cost,
whey proteins are relatively low-cost, and are often even discar&ed as a byproduct of
the cheese making process. This underutilization of whey protein has led to increased
focus on methods of manufacturing cheese products using concentrated whey protein
or whey protein isolates. For instance, U.S. Patent No. 6,419,975 discloses a method
for making caseinless cream cheese-like products that use non-casein proteins such as
whey protein. In addition to the aforementioned advantages of incorporating whey
protein into food products, this process also has an advantage 1n that it does not
require a coagulation or fermentation step, since the process begins with whey protein
rather than the formation of a curd from milk. Therefore, the process may be carried
out in a much shorter time frame. Other prior art patents also focus on the use of
other non-casein proteins, such as soy or other vegetable protein, for making cheese-

like products.

{0007] An additional benefit of incorporating significant amounts of whey

prbteins into food products is that they have high nutritive value for humans, In fact,
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the amino acid composition of whey proteins is close to an ideal composition profile
for human nutrition. Whey proteins are also understood to have superior émulsifying
capabilities in comparison with casein. Without wishing to be bound by theory, the
incorporation of whey protein is expected to feducc defects such as phase separation
during processing. In addition, such whey protems provide a low cost dairy product
which, if successfully incbrporated into cheese products, would significantly increase

the overall efficiency and effectiveness of the cheese making process.

[0008] Conventional experience has indicated that reducing the level of casein
in cream cheese formulations makes it much more difficult to achieve and maintain a
desirable finished texture of the food product, such as in terms of firmness,
smoothness, spreadability, etc. Therefore, it would be desirable to provide a
continuous process for making -cream cheese products_,_pérticularly high moisture low
fat content cream cheese products using low cfase:ih or casein-free cream cheese

formulations and mixes, that still achieves and maintains acceptable texture and other

sensory attributes.

[0009] Under the current Standards of Identity, cream cheese is required to
contain at least 33 percent fat and no more than 55 percent moisture, Lower fat cream
cheeses usually contain correspondingly higher proportions of moisture due to the
decreased fat content. For mstance, USDA specifications for light and reduced fat
cream cheese allow for up to 70 percent moisture. However, increased moisture
levels in the cream cheese will often result in a cream cheese product that is too soft
and does not have the desired firmness of normal, higher fat cream cheese. Therefore

2

gums traditionally have been added to low fat cream cheese in order to impart a
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firmer texture. Unfortunately, the addition of gums and the like also results in a more
gel-like texture that is less desirable than the smooth, creamy texture of nonmal cream
cheese, and does not spread as well as normal cream cheese. Therefore, there remains
a need for a low fat, high moisture cream cheese br cream cheese-like product that has
a firm and spreadable texture similar to normal cream cheese and has increased yield
stress and decreased deformation (decreased gel-like texture) when compared to
conventional low fat, high moisture cream cheese, There also remains a need for a |
low fat, high moisture, low casein cream cheese or cream cheese like product that has
a firm and spreadably texture similar to normal cream cheese and has increased yield
stress and decreased deformation when compared to conyenﬁonal low fat, high
moisture, low casein cream cheese. It is also desirable to provide a continuous
Process using non-casein protein (i.e., alternative protein) to make a cheese-like
product with texture and firmness like that of normal cream cheese. It is also
desirable to provide a low-fat cream cheese with lower casein content and higher
whey protein content that has texture and spread attributes similar or identical to
traditional, higher fat cream cheese. The present invention provides such a high
moisture cream cheese having the desired texture and spread attributes, as well as

other advantages further described herein.

{0010] A number of prior art patents have attempted to create low fat cheeses
with substantial amounts of whey protein. For instance, U.S. Pat, No. 5,356,639 to
Jameson discloses a process for the production of a fermented concentrate from
various milk products (e.g., whole milk, skim milk, or milk with added milk
components). The process includes the steps of (1) selectively concentrating milk; (2)

increasing the 1onic strength of the concentrate to maintain the milk in the liquid
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phasé and therefore prevent formation of a coagulum both during and after
fermentation; (3) fermenting the concentrate with lactic acid producing bacteria; and
(4) removing water from the fermented liquid concentrate. The final product includes
substantially all of the whey proteins originally present in the milk. However,
Jameson still has a casein-to-whey ratio of approximately 80:20, and requires a
greater length of time to obtain a finished cheese-like product due to the necessity of a

fermentation step.

(0011} Guinee et al, (Int. Dairy Journal 5:543-568 (1995)) reviewed the
general state of the art relating to incorporation of whey protein into cheese or cheese
products. High-heat treatment of milk rmpairs renmet coagulation, curd syneresis, curd
structure and texture, as well as functional properties such as melfability and
stretchability of the resulting cheese. The heat treatment of milk, after being curded to
form semi-hard cheeses, does allow production of cheeses having higher whey protein
levels. Unfortunately, such cheeses also exhibit poorer curd fusion and lower yield
stress (fracture) values during ripening. Such cheeses also have higher moisture
content, often resulting in a gel-like texture and, without the benefit of the present

invention such cheeses do not have the desirable texture of normal cream cheese.

[0012]) U.S. Pat. No. 6,558,716 to Kent describes methods for increasing the
whey pro_tein of cheese by providing a “functionally enhanced” whey protein. The
method requires combining é cheese curd and whey protein composition to form a
whey protein-cheese curd blend, and then subjecting the whey protein-cheese curd
blend to high shear and an elevated temperature for a time sufficient to provide a

stable cheese product supplemented with whey protein. The heat treatment effectively
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transforms the whey protein to produce a "functionally enhanced" whey protein which
allows for the formation of a stable cheese product containing the functionally
enhanced whey protein, Preferably, the blend 1s homogenized at a pressure of about
1,000 to about 8,000 psi and treated at & temperature from about 175 to about 215
degrees Fahrenheit. Kent discloses a method of incorporating whey protein in cheese
products, but does not teach a method for replacing casein outright with whey protein.

Kent also requires a fermentation step to produce a stable cheese having significant

levels of whey protein,

[0013] U.S. Pat, Nos. 6,419,‘975 and 6,406,736 to Han describe methods of
creating a casein-free cheese. According to the process of the iﬂvcnﬁon, non-caseim
protein is mixed with hot water and melted fat to form an emulsion. The emulsion is
then subjected to a homogenization step and a heating step. The pH of the resulting
compound is then adjusted to about 4 to about 6, and then subjected to a second

homogenization step to form a cream cheese product.

[0014] U.S. Pat. No. 6,303,160 to Laye attempts to solve the problems with
texture in the prior art by providing a2 high moisture cream cheese with increased

firmness by maintaining moisture levels during the manufacturing process at levels
below the final target moisture level of the final cream cheese product; the moisture

level of the final composition is then adjusted to the final target moisture level by the
addition of water. Manipulating the moisture content of cream cheese in this manner
has been shown to result in increased levels of firmness in the final cream cheese

product. This process, however, requires a fermentation step, and therefore a lehgthy

production time.
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[00135] Canadian Pat. No. 2,442,387 to Wolfschoon describes a méthod of '
incorporating whey proteins into foodstuffs to provide a casein-to-protein ratio of up
to 20:80 by acidifying an aqueous solution of one or more whey proteins, blending
with a fat to create an acidified whey protein fatty emulsion, and blending the
emulsion with a foodstuff. A cream cheese product with the desired yield stress and

deformation of the present invention is not descnbed.

[0016] U.S. Pub. No. US 2004/0219273 A1 to Cha discloses the use of acid
whey (pH 3.5-5.5, preferably 4.6-5.2) to make cream cheese-like products. Gums
may be added to increase the yield stress of such compounds. However, Cha does not
disclose starting with a whey compound with sufficient acidity to obtain the desired
firmness and texture of the prcsént invention. Cha also fails to disclose a low fat
cream cheese-like product with moisture levels as high as m the present invention
while still maintaining the desired ﬁrmne§s and texture. The steps and conditions of
the present invention are specifically designed to use highly acidic pH treatments,
heat treatments, and homogenization to significantly increase the yield stress and
decrease deformation of high moisture low fat cream cheese products beyond what is

disclosed in prior art processes.

[0017] U.S. Patent No. 6,261,624 to Hudson describes hydrolyzing a whey
protein preparation in acid and heating to form a weak gel that 1s dried and ground
into powder that may be used as a thickening agent in foodstuffs. Hudson does not

describe manufacture of a high moisture low fat cream cheese with enhanced firmness

and texture properties
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SUMMARY

[0018]) The present invention provides for improved firmness and
spreadability in high moisture, low fat cream cheese products with low casein-to-
whey-protein ratios. Cream cheese-like products made with high amounts of whey
protein ordinarily have a more gel-like texture that is less desirable and does not
spread as well as ordinary cream cheese. The present invention increases the firmness
of such products, imparting texture characteristics similar or superior to conventional
casein-containing cream cheese. According to the present invention, in one
embodiment a whey protein source in aqueous medium is treated with one or more
acids to lower its pH to below about 4.0, and particularly below 3.5, and then is
heated sufficiently to form an acidified whey protein aggregate, which in tumn is
blended with a fat source, and a resulting blend 1s pH adjusted to a pH of about 4.5 to
about 5.1 to provide a cream cheese mix. Alternatively, this pH adjustment can be
performed before blending with the fat source. The cream cheese mix is
homogenized to provide a dairy emulsion in the form of a low casein content cream

cheese having a firm, smooth, and spreadable texture and a mild dairy flavor.

Alternatively, the step of adjusting the pH to about 4.5 to about 5.1 may be performed
after homogenization. Natural dairy flavors optionally can be included in the cream

cheese product.

[0019] The cream cheese product manufactured by processiﬁg according to an
embodiments of this invention contains least about 69 weight percent moisture, less
than about 10 weight percent fat, and has a casein-to-whey ratio of about 40:60 to
about 0:100, respectively, and has a yield stress of at least about 1200 Pa and a

deformation value of less than 0.4, The cream cheese manufactuning processing
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according to embodiments of this invention can be completed within 24 hours,
without the need for a time-consuming fermentation step(s), to produce a cheese-like
product tilat texturizes whey protein t0 mimic characteristics of casein protein in a
cream cheese system. In fact, in a continuous system, a low fat, high moisture cream
cheese product may be obtained in as little as 45 minutes. The resulting high moisture
and low fat and casein content cream cheese product has textural attributes
comparable to, or even better than, common commercial cream cheeses. Savings in
material costs can be achieved as casein and fat level requirements are reduced, while

moisture content level can be increased, without detnment to product quality.

[0020] In a more particular embodiment, there 1s a method for making a cream
cheese product in which a whey protein source is treated with a food safe organic or
mineral acid to reduce pH to beiow about 4.0, and preferably below about 3.5, treated
with a first heating step, blended with cream to form a cream cheese mix, adjusted to
a higher pH (preferably from about 4.5 to about 5.1), treated with a first
homogenization step, treated with a second heating step, optionally blended with salt
and gum compounds, and treated with a third heating step followed by a second
homogenization step. These steps may be modified without deviating from the
present invention, as long as the whey protein source is initially adjusted to a pH of
" less than about 4.0, and particularly below about 3.5, and then heated to a time and
temperature sufficient to denaﬁne the whey proteins (for example about 180 °F for at
least about 6 min.). The resulting finished cream cheese product is characterized by
ini:reased yield stress (firmness) and decreased deformation (a éreamier and more
spreadable consistency) as compared to other cream cheese products with the same

moisture, fat, and whey protein content.

10
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BRIEF DESCRIPTION OF THE DRAWINGS
[0021] FIG. 1 provides a schematic flow diagram for one example of a
method of making a high moisture, low casein and low fat cream cheese product in

accordance with an embodiment of the present invention.

[0022] FIG. 2 is a plot showing a correlation between measured deformation

value and sensory evaluation of gel-like textures of cream cheese products.

DETAILED DESCRIPTION

[0023] The present invention provides for the manufacture of high moisture
low fat cream cheese products with a texture and spreadability similar to cream
cheeses with higher fat and lower moisture content. The desired texture may be
achieved in cream cheese-like spreads with even higher moisture content than those
presently commercially available. Without limitation, the present invention includes, |
but is not limited to, improving the texture and spreadability of low casein or casein-
free cream cheese products made with substantial levels of non-casein proteins and
with higher than normal moisture content, such as greater than about 69 percent and
particularly 73-75 percent moisture by weight, and low fat, such as less than about 10
percent and particularly 7-9 perceni fat by weight. The present invention surprisingly
texturizes whey protein to mimic characteristics of casein protein in a cream cheese
product, producing a high moisture, low fat, low case;in cheese system that despite its
high moisture and low fat composition has the same texture attributes as common
commercial light soft cream cheese with lower nioisture, higher fat, and higher casein
content (e.g., a light cream cheese with a casein-to-whey ratio of approximately

85:15, moisture content of about 55-70%, and fat content of about 16.5%).

11



CA 02559956 2006-09-13

{0024} Whereas cream cheese products with substantial amounts of non-
casein protein, such as whey protein or whey protein concentrate, often do not have
the same texture as cream cheeses made with casein, the present invention allows for
producing cream cheese-like products with substantial amounts of whey protein that
have yield stress and deformation values much closer to those of normal cream cheese
than have been otherwise achieved in cream cheese products with substantial amounts
of non-casein proteins, Although it has been suggested that cream cheese products
incorporating significant levels of whey protein can be given increased firmmess by
increased heating, most of these products are already processed at relatively hi gh
temperatures so that additional heating may coagulate the product or impart off
flavors. The present invention, on the other hand, yields a cream cheese product with
a desirable firmmess akin to that.of normal cream cheese that is smooth and highly
spreadable, and lacks the gel-like texture of other cream cheese-like products made
with substantial amounts of non-cas¢in proteins, Quanﬁtative and qualitative
measurements both indicate firmer, smoother, and more spreadable texture is

achieved according to the present invention.

{0025} The present invention is especially suitable for producing cream
cheeses with a low casein-to-whey ratio, generally from about 40:60 to about 05100,
respectively, and particularly from about 15:85 to about 0:100, rcspectively. In one
embodiment of the present invention, a low fat, high moisture cream cheese is
produced from water, a whey protein source (for example, whey protein concentrate,
whey protein isolate, sweet whey, acid whey, or combinations thereof) and a source of

fat (for example, cream, butter, anhydrous milk fat, vegetable fat, or combinations

12
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thereof). The whey protein source can be supplied in dry or liquid form. The whey
protein source preferably 1s comprised of at least about 30-85% whey protein,
particularly about 50-80%, on a dry b.asis. The whey protein source is treated with
one or more food grade organic or mineral acids. The food grade acid is an edible acid
selected from the group consisting of citric acid, acetic acid, lactic acid, malic acid,
fumaric acid, tartaric acid, hydrochloric acid, sulfuric acid, and phosphoric acid, or a
combination thereof. This acidification treatment of the whey protein generally is
conducted in an aqueous medium. The relative amounts of whey, acid, and water are
controlled to bning about the desired dov#nward adjustment of the pH of the aqueous
mixture to less than about 4.0, pzirticularly less than about 3.5. The pH of the whey
protein source is lowered to a level at or below about 4.0, Itis an important aspect of
the present invention to lower the pH to about 4.0 or below, since when the pH of the
whey protein source 1s significantly higher than 4.0, the final product has been shown
to lack the desired firm texture and spreadability. The acidified whey protein is then
heated at conditions effective to denature the whey proteins and form an acidified
whey protein aggregate such as, for example, a temperature of at least about 180°F

for a time of at least about 6 minutes.

[0026} Without wishing to be bound by a particular theory, it appears that the
acidification and heat treatment serve to denature the whey proteins to form an
aggregate that plays a role in increasing the yield stress and decreasing the
deformability of the final product. Lowering the pH and applying heat treatment
appears to unwind the whey protein chains, creating fine strands that tend to form

aggregates that have a high potential for binding free water within the cream cheese

system. The tertiary structure of the whey proteins is thus modified in order to allow

13
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forincreased chemical interaction between individual protein strands, in turn altering
the quaternary structure of the proteins and forming a matrix that can accoﬁlmodate
higher levels of moisture, leading to increased viscosity and yield stress of the final
product. This acid and heat treatment does not significantly hydrolyze whey proteins,
but rather effects denaturing of the proteins and alters their tertiary and quaternary
structures. Gel electrophoresis has shown that the acid and heat treatments of the

present invention leave the whey proteins essentially intact.

[0027] The acidified whey protein aggregate is then further processed to form
a low casein cream cheese-like product. A number of processes may be used to form
a spreadable cream cheese product from the acidified whey protein aggregate. For
example, without meaning to limit the scope of the present invention, the process
described as follows may be used to create a finished cream cheese product according
to the present invention. In one embodiment, a fat source, such as anhydrous milk fat,
concentrated milk fat (cream), butter, or another dairy fat may be added to the
acidified whey protein aggregate afier the initial heat treatment. Optionally, an edible
vegetable oil may be used as the fat soﬁrce instead of a dairy fat. Suitable vegetable
oils in this respect include, for example, palm oil, palm kemel oil, canola oil,
hydrogenated soybean oil, and the hike, as well as mixtures thereof. The fat may be
added directly to the acidified whey protein aggregate blending the fat and whey
protein aggregate to form a protcin-fat mixture, or cream cheese mix. Altematively,
the acidified whey protein aggregate may be stored under refrigeration for one week
or more prior to blending with cream to form a cream cheese mix. A second pH
adjustment step may then be performed, in which the pH of the cream cheese mix is

adjusted to a “normal” range desirable in the finished product, preferably about 4.5 to

14
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about 5.1. Alternatively, the second pH adjustment step may be performed prior to
the addition of cream to form a cream cheese mix, or after the steps that follow.
Optionally, other protein sources, including without limitation dry whey powder,
whey protein concentrate, milk protein concentrate, fresh milk, and non-fat dry milk

can be added along with the fat source.

[0028) This second pH adjustment is performed in order to ensure that the
finished product does not have an acidic or sour flavor. Without this alkaline pH
adjustment, the fimshed product would still have a desirable texture, with increased
firmness and spreadability, but tﬁay have undesirable off flavors. However, it is
contemplated that one of skill in the art may manipulate this pH' adjustment in order to

impart particular flavors on the finished product.

[0029] The pH adjusted cream cheese mix or protein-fat mixture may then be
homogenized in 2 first homogenization step. Preferably, this first homogenization
step may carmnied out at 3000/500 to 5000/500 psi at or near the melting point of the fat
source (for instance, at about 100 °F). This example refers to a two-stage
homogenization treatment with 3000-5000 pst applied in the first stage and 500 psi in

the second stage. Alternatively, a one- stage homogenization step may be used. The
mixture may then be subjected to a second heating step, preferably at 180 to 200° F

for 5-30 minutes. The mixture may then be blended with emulsifying and/or

stabilizing salts, gums, and other common additives, and subjected to a third heating

step, preferably at 170 to 185°F for 5 to 30 minutes. Finally, the mixture may be
homogenized again in a second homogenization step, preferably at 1000/500 to

5000/500 psi. Once agam, a one-stage homogenization step may alternatively be

15



CA 02559956 2013-02-28

used.

[0030] The resultant cream cheese product may be packaged by any number
of methods, including hot fill processes. Once cooled, the cream cheese has a fimm,
smooth, and spreadable texture, with a pleasant, mild dairy flavor. Natural dairy
flavors or other flavors may optionally be added within the scope of the present

invention. Optionally, other additives such as calcium, vitamins, or other additives

may be added, preferably before homogenization. A number of
unique manners of adding flavors to cream cheeses are known to those
skilled in the art, and may easily be incorporated into the present

ihvention.

[0031] FIG. 1 1s a flow chart showing a method for making a high moisture
and low casein and fat cream cheese in accordance with an embodiment of the present
invention. Stepé in the process may be modified without deviating from the invention
as long as the mitial pH adjustment reduces the pH to below about 4.0, preferably
below about 3.5, and the first heating step is carried out at 2 temperature and time

effective to denature the whey protein,

[0032] The cream cheese products of the present invention have surprisingly

firm texture and spreadability for products with such low amounts of casem, high
amounts of moisture, and low amounts of fat. The texture attributes of the products
made according to the present invention may be described in terms of yield stress and
deformation. Qualitative measurements may also be taken, using standard sensory

(organolephc) testing. Sensory tests have been shown to have a high correlation with
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quantitative data, both showing that the present invention results in firmer textures

and better spreadability than otherwise possible in low casein, low fat, high moisture

cream cheese products.

[0033] For purposes herein, yield stress of a material is defined as the shear
stress that must be overcome to initiate significant flow, and is related to the strength
of a network of molecules. At any point below a given material’s yield stress, the
material will behave elastically, whereas stresses higher than thé yield stress cause
irrecoverable strain and result in “fracture.” A number 6f methods may be used to
measure yield stress. One such method that has gained wide acceptance is the “vane
method,” in which a predetermined number of vanes (relatively ﬂﬁn, flat, rigid blades
mounted radially about an axis) are lowered into a sample and turned until the sample
reaches fracture. The vane method was used to test samples made acc;o‘rding to the
present inventive piocess. Vane blades had a diameter of 1.613 cm and a height of
0.611 cm, and were turned at a rate of 0.1 rpm. Maximum torque and time at fracture
were measured in order to calculate yield stress. All measurements were taken with a
Haake viscometer (Thermo Haake, Paramus, N.J.) attached to the vane blades. Yield
stress is calculated according to the following equation:

Yield stress (Pa) = [2 x M¢x (H/D + 1/6)']/ (rD?)
wherein “ D” represents vane blade diameter (in this case 1.613 cm), "H” represents |
vane blade height (in this case 0.611 cm), and “My” represents maxinium torque

achieved at fracture.

[0034] Deformation was also calculated using the vane method. For purposes

herein, deformation is a measure of how far the vane blade may be rotated (in radians)
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before fracture occurs, and 1s 2 reliable indicator of spreadability, with low
deformation values representing a smoother, more spreadable, and less gel-like
texture, all of which are desirable attributes for cream cheese. Deformation may be

calculated according to the following equation:

Deformation = T¢ x angular velocity
=Trx (2 xpm x 1) / 60

wherein “T;" represents time at fracture and “rpm” represents the rate at which the
vane blades are turned (in this case, 0.1). F1G. 2 shqws that there 1s a strong
correlation between deformation values and qualitative sensory testing, Experienced
creamn cheese evaluators evaluated 14 cream cheese samples and evaluated texture on
a scale of 1 (not at all gel-like) to 9 (very gel-like). As deformation values increased,
sensory scores also increased. High deformation values mdicate that the product is

stickier, and does not spread as smoothly as products with lower deformation values.

j0035] The following examples describe and illustrate certain processes and

products of the present invention. These examples are intended to be merely
illustrative of the present invention. Those skilled in the art will
readily understand that variations of the materials, conditions,
and processes described in these examples can be used. Unless

otherwise noted, all percentages are by weight.

Example 1
[0036] Preparation of Cream Cheese Incorporating Whey Proteins. A cream

cheese product was prepared following the general flow diagram presented in FIG. 1.

An mventive sample 1 representing the present mvention was prepared particularly as
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follows: 67.04 1bs. of whey protein concentrate (WCPS50, First District Association,
Litchfield, MN) was blended with 7.36 lbs. dry whey and 325.6 Ibs. water. The whey
mix was acidified to pH 3.35 with 5 N hydrochloric acid, heated to 200°F, and held
for 6 minutes, After heating, 5§7.02 lbs. whey mix was blended with 19.39 lbs. cream
and pH adjusted to 4.9 to yield a cream cheese mix. The mix was heated to 140°F and
homogenized at 5000/500 psi (2 stage treatment). Next, 47.76 1bs. of the
homogenized mix was heated to 200°F and held at 200°F for 10 min. The following
ingredients were then added: 0.025 Ibs. sorbic acid, 0.035 1bs. xanthan gum, 0.190 lbs.
carob gum, 1.049 lbs. maltodextrin, 0.450 1bs. tricalcium phosphate, and 0.491 1bs.
salt. Cheese moisture was adjustéd to 73% by addition of small amount of water.
The mix was then held at about 180°F for 10 min. The final creém cheese mix was
homogenized at 5000/500 psi, and packaged. The final cheese product was firm,

smooth, and spreadable.

[0037] For purposes of comparison, a control sample, designated here as
confrol sample 1, was created according'to the following process: 9.55 1bs. of whey
protein (WCP50) was blended with 1,05 lbs. dry whey, 16.41 1bs. water, and 19.39
Ibs. cream. The mix was adjusted to pH 4.9 with lactic acid, homogenized at
5000/500 psi, heated to 200°F, and held 10 min. Salts and. gums were added as
described above (0,025 1bs. sorbic acid, 0.035 Ibs. xanthan gum, 0.190 lbs. carob gum;
1.049 Ibs. maltodextrin, 0.450 lbs. tricalcium phosphate, and 0.491 Ibs. salt). Cheese
mix moisture was adjuSted to 73% and held at about 180°F for 10 minutes,
homogenized at 5000/500 psi, and packaged. The texture of the final cheese product

was very soft, gummy, and gel-like.
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0038} After one month of storage, Yield Stress and Deformation were
measured for the inventive and control samples, and the results are indicated in Table
1.

{0039] Table 1

Inventive sample 1 Control Sample 1
Yield stress (Pa) 2051 526

Deformation 0.238

[0040] The inventive sample 1 had nearly a four-fold increase in yield stress
compared to the control product made according to a prior art wheyless cream cheese
process. Sensory testing by a blind panel of experienced cream cheese evaluators
identified the inventive sample as “more cohesive” and “more mass cohesive”

through quantitative descriptive analysis of the samples.

Example 2

[0041] A process similar to Example 1, using phosphoric acid rather than
hydrochloric acid for the initial pH adjustment, was used to make a cream cheese
product, designated here as inventive sample 2, in the following manner, that was

compared to a control product, designated here as control sample 2, which was
prepared similarly to control sample 1 of Example 1. In prcbaring inventive sample 2,
67.04 1bs. of whey protein concentrate (WCPS50) was blended with 7.36 Ibs. dry whey
and 325.6 1bs. water. The whey mix was acidified to pH 3.35 with 18% concentration
phosphoric acid, heated to 200°F, and held for 6 min. After heating, 57.02 lbs. whey

mix was blended with 19.39 Ibs. cream and pH adjusted to 4.9 to yield a cream cheese
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mix. The mix was heated to 140°F and homogenized at 5000/500 psi. Next, 47.76 Ibs.
of the homogenized mix was heated to 200°F and held at 200°F for 10 min. The
following ingredients were then added: 0.025 1bs. sorbic acid, 0.035 Ibs. xanthan gum,
0.190 lbs. carob gum, 1.049 Ibs. maltodextrin, 0.450 1bs. tricalcium phosphate, and
0.491 Ibs. salt. Cheese moisture was adjusted to 73% by addition of small amount of
water, The mix was held at about 180°F for 10 min. The final cream cheese mix was
homogenized at 5000/500 psi and packaged. The final cheese product was firm,

smooth, and spreadable.

[0042] " The control sample 2 was prepared according to the same process as
used for control sample 1 in Example 1. The texture of the final cheese product, i.e.,

control sample 2, was very soft, gummy, and gel-like.

[0043] Yield stress and deformation values were measured for inventive
sample 2 and control sample 2, and the results are shown in Table 2. Inventive sample

2 was clearly superior in these measures of textural firmness.

[0044] Table 2

Inventive Sample 2 Control Sample 2
Deformation 0.347 0.555 |

[0045] A blind panel of experienced cream cheese evaluators performed a
quantitative descriptive analysis on both samples for sensory criteria, and judged the

inventive sample 2 to require more force to spread, be of “firmer” consistency, “more
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L2

cohesive' “‘more dense,

¥ ¢¢

more adhesive,” “more mass cohesive,” and “less

astringent,” as compared to control sample 2

Example 3
[0046] Additional cream cheeses prepared in the following manners were
studied. Both inventive and control cheeses prepared for this example had WPC 80
(Leprino Cheese) as the main protein source and all had 73% moisture, 9% fat, and

7% protein.

[0047] A cream cheese product representing the present mnvention, designated
inventive sample 3, was made as follows. 41.12 1bs. WPC80 was blended with 35.28

Ibs. dry whey, and 323.60 Ibs. water. The whey mix was acidified to pH 3.35 with 5

N hydrochloric acid, heated to 200°F, and held for 6 min. After heating, the 57.25 lbs.

- whey mix was blended with 19.27 Ibs. cream and pH adjusted to 4.9 to yield a cream
cheese mix. The mix was then processed into cream cheese in the same manner as
described for the inventive sample 1 in example 1. After refrigerated storagé, the

final cheese was firm, smooth, and spreadable.

[0048] The control sample, designated here as control sample 3, was made

according to the following process: 5.89 1bs. WPCB80 was blended with 5.05 1bs. dry

whey, 46.32 lbs. water, and 19.47 lbs. cream. The mix was then processéd into cream

cheese in the same manner as described for the control samples in Examples 1 and 2.
After refrigerated storage, final cheese texture was soft, gummy, and gel-like
compared to the inventive sample. Yield stress and deformation were measured for

both inventive sample 3 and control sample 3, and the results are indicated in Table 3.
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[0049] Table 3

Inventive Sample 3 Control Sample 3
Yield stress (Pa) 1880 387
Deformation 0.278 0.762

[0050] A blind panel of expenienced cream cheese evaluators evaluated both

samples for sensory criteria using quantitative descriptive analysis, and judged the
inventive sample 3 to require more force to spread, be of “firmer” consistency, “more

” ¢ 7 &é

cohesive,” “more dense,” “more adhesive,” “more mass cohesive,” and “less

astringent,” than control sample 3.

Example 4
[00S1} A cream cheese product, designated here as inventive sample 4, was
made according to the inventive sample process as described in Example 3, except
that 18% concentration phosphoric acid rather than hydrochloric acid was used to
adjust pH to 3.33. After refrigerated storage, the final cheese was firm, smooth, and
spreadable. Comparison was made to a cream ;:heese product, designated here as
control sample 4, which was made according to the control sample process as
descnibed in Example 3. The results are indicated in Table 4.
[0052] Table 4
Inventive Sample 4

Control Sample 4

Yield stress (Pa) 1924 387

0.216 0.762

Deformation
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[0053] A blind panel of experienced cream cheese evaluators evaluated both
samples for sensory criteria using quantitative descriptive analysis, and judged the

inventive sample 4 to require more force to spread, be of “firmer” consistency, “more

cohesive,” “more adhesive,” “more mass cohesive,” and “less astringent,” and noticed

Jess “‘vegetable notes™ and less “brown/toasted notes,” than control sample 4.

Example 5

[0054] Two cream cheeses (one inventive and one control) had WPC 50 (First
District Association) as the main protein source and all had 75% moisture, 7% fat, and
7% protein. The inventive sample, designated here as inventive éample 5, was made
according to the following process: 59.5 Ibs WPC50 was blended with 10.40 lbs dry
whey, 330.10 1bs. water. The whey mix was acidified to pH 3.35 with 18%
concentration phosphoric acid, heated to 200F, and held for 6 min. After heating,
62.28 Ibs. whey mix was blended with 11.11 Ibs. cream and pH adjusted to 4.9 to
yield a cream cheese mix. The mix was then processed into cream cheese in the same
manner as described for the inventive sample 1 in example 1. After the salt and gum
addition, 2.0 1bs. of natural flavor was added to 48.0 1bs of the cream cheese Imx

before the final homogenization step. Final cream cheese was firm, smooth, and

spreadable.

[0055] The inventive sample was compared to a control sample, designated
here as control sample 5, which was made according to the following process: 9.78

Ibs WPC50 was blended with 1.46 Ibs. dry whey, 53.01 Ibs. water, and 12.35 lbs.

cream. The mix was then processed into cream cheese as described for the control
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samples in Examples 1 and 2 above, except that that the final cheese had 75%
moisture and 7% fat. After refrigerated storage, final cheese texture was very soft,
gummy, ﬁnd gel-like. After one month wfﬁgémted storage, yield stress and
deformation were measured, and the results are indicated in Table 5.

[0056] Table 5:

| Inventive Sample 5 Control Sample 5
| Yield stress (Pa) 1210 275

Deformation 0.217 0.889

[0057] A panel of experienced cream cheese evaluators evaluated both
samples for sensory criteria using quantitative descriptive analysis,. The panel found
that the inventive sample 5 required “more force to spread,” and was “firmer,” “more

cohesive,” “more dense,” “more adhesive,” and “more mass cohesive,” than the

control sample 5.
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CLAIMS:

1. A method for producing a low fat, high moisture cream cheese product
comprising:

(a) reducing the pH of a whey protein source to less that about 4.0 to
provide an acidified whey protein;

(b) heating said acidified whey protein in a first heating step to form an

acidified whey protein aggregate;

(¢) blending said acidified whey protein aggregate with a fat source to
provide a cream cheese blend;
(d) homogenizing the cream cheese blend 1n a first homogenization step;

and

(e) raising the pH at any time after step (b) to provide a cream cheese
product having a pH of about 4.5 to about 5.1, a moisture content of at least about 69
percent, a fat content less than about 10 percent, and a casein content to whey content

ratio of about 40:60 to about 0:100, respectively.

2. The method of claim 1, wherein the whey protein source 1s comprised of at least

about 30% protein on a dry basis.

3. The method of claim 2, wherein the step of reducing the pH of the whey protein
source to less than about 4.0 to provide the acidified whey protein comprises adding an
edible acid selected from the group consisting of citric acid, acetic acid, lactic acid,
malic acid, fumaric acid, tartaric acid, hydrochloric acid, sulfuric acid, and phosphoric

acid, or a combination thereof.
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4. The method of claim 1, wherein the whey protein source 1s selected from the group
consisting of whey protein concentrate, whey protein isolate, sweet whey, acid whey, or a
combination thereof; and the fat source is a dairy fat source selected from the group consisting ot

cream, butter, anhydrous milk fat, or a combination thereof.

5. The method of claim 1, wherein the fat source is a vegetable fat source selected from the

group consisting of palm oil, palm kernel oil, canola oil, and hydrogenated soybean o1l.

6. The method of claim 1, wherein the first heating step is carried out at a temperature of at
least about 180°F for a time of at least about 6 minutes and the first homogenization step 1S

carried out at least in part at about 3000 to about 5000 psi.

7. The method of claim 6, further comprising a second heating step carried out at about 180

to about 200°F for about 5 to about 30 minutes after the first homogenization step.

8. The method of claim 1, further comprising blending stabilizing gum with the cream
cheese product, heating in a third heating step carried out at about 170 to about 185°F for about 5

to about 30 minutes; and homogenizing in a second homogenization step.

9. The method of claim 8, wherein the stabilizing gum is selected from the group consisting

of xanthan gum, carob bean gum, guar gum, Tara gum, locust bean gum, and carrageenan.
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10.  The method of claim 9, wherein the acidified whey protein aggregate is stored

under refrigeration for at least one week prior to said blending with said fat source to

form said cream cheese blend.

11. A method for producing a spreadable food product containing at least about 70
weight percent moisture, less than about 10 weight percent fat and having a casein to
whey ratio of about 40:60 to about 0:100, respectively, said method comprising:

(a) combining at least one food grade acid with a whey protein source in an
aqueous medium comprising at least about 30 percent whey protein on a dry basis to
form an acidified whey protein source with a pH of less than about 4.0;

(b) heating said acidified whey protein source in a first heating step at a
temperature sufficient to denature said acidified whey protein to form an acidified whey
protein aggregate;

(¢) blending said acidified whey protein aggregate with a fat source to form
a protein-fat mixture;

(d) adjusting the pH of said protein-fat mixture to a level of about 4.7 or
higher;

(€) homogenizing said protein-fat mixture in a first homogenization step
carried out at least in part at about 3000 to about 5000 psi;

(f) heating said protein-fat mixture in a second heating step at about 180 to
about 200°F for about 5 to 30 minutes;

(g) blending the protein-fat mixture with at least one gum;

(h) heating the protein-fat mixture in a third heating step at about 170 to

about 185°F for about 5 to 30 minutes;
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(1) homogenizing the protein-fat mixture in a second homogenization step carried out

at least in part at about 1000 to 5000 psi to form a spreadable food product.

12. The method of claim 11, wherein the whey protein source is essentially free of casein.

13.  The method of claim 12, wherein the whey protein source comprises whey protein

concentrate or whey powder.

14.  The method of claim 11, wherein the fat source is cream, butter, or anhydrous milk fat.

15.  The method of claim 11, wherein the spreadable food product has a yield stress of at least
about 1200 Pa.

16.  The method of claim 15, wherein the spreadable food product has a deformation of less
than 0.4.
17. A low fat, high moisture spreadable food product comprising at least about 69 weight

percent moisture and less than about 10 weight percent fat, wherein less than about 40 percent of
the protein is casein and wherein said spreadable food product has a yield stress of at least about

1200 Pa and a deformation of less than 0.4.

18.  The low fat, high moisture spreadable food product of claim 17, wherein said
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spreadable food product is made by: (a) lowering the pH of a whey protein source in an
aqueous medium to a level at or below about 4.0 to provide an acidified whey protein;
(b) heating said acidified whey protein source in a first heating step to provide an
acidified whey protein aggregate; (¢) blending said acidified whey protein aggregate
with a fat source to form a protein-fat mixture; (d) raising the pH of said protein-fat
mixture to a pH level of about 4.5 to about 5.1; (¢) homogenizing said protein-fat
mixture in a first homogenization step; () heating said homogenized protein-fat
mixture in a second heating step; (g) blending said homogenized protein-fat mixture
with one or more gums and heating said protein-fat mixture in a third heating step; and

(h) homogenizing said protein-fat mixture in a second homogenization step to form the

spreadable food product.

19.  The product of claim 18, wherein the whey protein source is whey protein
concentrate, whey protein 1solated, sweet whey, or acid whey; and the fat source is

cream, butter, or anhydrous milk fat.

20.  The product of claim 18, wherein the whey protein source comprises at least

about 30 percent whey protein on a dry basis.

21.  The product of claim 18, wherein the whey protein source comprises at least

about 50 percent whey protein on a dry basis.
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F1G. 1

Whey protein source

Reduce pH below 4.0,
particularly below
about 3.5

First heating step

- Add fat source
Blend, raise pH

(preferably to 4.5-5.1)

irst homogenization
step

Second heating step

Optionally blend in
salts, gums

Third heating step

| Second
homogenization step |
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F1G. 2

Deformatlon

2.0 4.0 80 8.0 10.0
Gel-like texture score {1 = none; 9 = very)




Whey protein source

Reduce pH below 4.0,
particularly below
about 3.5

Add fat source
Blend, raise pH

(preferably 1o 4.5-5.1)

Frst homogenization
step

Second heating step

Optionally blend in
salts, gums
Third heating step

Second
homogenization step
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