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Abstract of the Disclosure
Efficient utilization of a whey protein for the production
of cheese, which is resulted from the cheese production as a
by~-product. The whey 18 concentrated by an ultrafiltration,
added to the concentrated milKk. A milk coagulating enzyme
and a lactic acid Dbacteria starter were added to the
resultant. mixture together with warm or hot water with
stirring to instantaneously elevate the temperature of the

reaction mixture to coagulate and give the cheese curd.
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Title of the [nvention
Process for the production of a cheese curd containing whey

protein and cheeses prepared therefrom

Background of the Invention
1. Field of the Invention

This invention relates to a process for the production of a
cheese c¢curd enriched with a whey praoatein caoncentrate
(hereinafter abbreviated as WPC) and the production of
cheeses prepared therefram.

2. Description of the Prior Art

Cheeses have been produced from casein isolated from the
coagulated milk. Particularly, hard cheeses have been
produced by a drainage the whey from the cheese curd in
order to reduce the moisture contént followed by a molding
the curd under pressure. During the process, a whey protein
is obtained as a by-product. The recovery and utilization
of the whey protein have been tried by various methnds.

For example, U.S. Patent No. 3,535,304 discloses a method
of the co-precipitation of casein and whey protein, and
utilization of this precipitate. However, the final product
obtained by this wmethod has not been used for the
production of cheeses and used only as an additive for the
production of breads and biscuits for. lack of the
characteristic feature of cheeses or such commodities.,

Active investigations to fully use the whey praotein for the
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production of cheeses have been tried also to increase the
vield of cheeses. For example, 1.8, Patent No. 477,399
discloses a concentration of whole milk or skimmed milk to
about 1/3 volume by an ultrafiltration to prepare a "liquid
pre~cheese” and a production of cheeses from the obtained
"l1jquid pre-cheese'. Japan Republication of International
Patent Publication No. 501,810 (1982) discloses a selective
concentration of milk by an ultrafiltration to increase the
ionic strength followed by fermentation and dehydration of
this concentrate. The obtained concentrate 1s used for the
production of cheeses. However, these methods merely
describe the recovery of original whey protein in milK
together with casein and could not fully recover the whey
protein. Fur thermore, the procedures require remaval of
water and the wash out of the whey protein 18 inevitable.
Therefore; satisfactory recovery of the whey protein Tremain
unsolved. . .

An economic utilization with a satisfactory recovery of the
highly concentrated whey protein without affecting the
flavof nf the final product, cheeses, has not been attained

despite of the enthusiastic efforts.

Summary of the Invention
The main purpose of the present invention is to provide a
method for the recovery of the whey protein, a by-product of

the cheese production, particularly in case of hard cheese,
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with high recovery rate and an aefficient ntilization of the
recovered whey protein for the production of cheeses. Other
obiects of the 1invention will become evident by the

following descriptions.

Detailed Description of the Preferred Embodiment

This invention relates to the production of a cheese curd
by a process of a concentration of whole milk by an
ultrafiltration, cooling the concentrated milk to 10~207C,
an addition of a whey protein concentrate obtained by the
ultrafiltration, adjusting the pH of the concentrated milk
by the addition of an acid before or after the addition of
the whey protein concentrate, and stirring of the resultant
mixture with the addition of a milk coagulating enzyme and a
lactic acid bacteria starter together with hot or warm water
ta elevate the temperature of the mixture in an instant.
The invention further relates to the production of cheeses
from the obtained cheese curd.

The concentrated whey protein' obtained by the ultra-
filtration may be added as it is or at an elevated
temperature of approximately 60°C to the concentrated milk.

The milk used in the present invention can be selected from
whole and processed milks of cow and goat. These milks are
pasteurized, cooled and ultrafiltered. Preferable
concentration factor of the milk is about 4d~6-fold (v/v)

concentration during the ultrafiltration,.
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The resultant concentrated milk is cooled to 10~20°C  and
adjusted to pH 4.8~5.8 by the addition of a conventional
acid used for food processing such as lactic acid, acetic
acid, tartaric acid and citric acid. The cooled and phH
adjus ted concentrated milk can be coagulated by the
treatment with warm or hot water.

Separately, the whey, a by-product of cheese production, 18

concentrated by an ultrafiltration <(herein after the
concentrate is abbreviated as WPC). The preferable
concentration factor is about 10~20-fold concentration
(v/ V).

The resultant WPC is added without heatl treatment to the

cancentrated milk for the production of fresh cheeses OFr
soft type cheeses such as Camembert cheese, 0T is heated 1o
about 60°C to make a slurry texture prior to the addition to
the concentrated milk for the production of semihard cheeses
such as Gouda cheese or hard cheeses. Heating of WPC to
about 60°C provides a slurry texture, just ﬁrior to the
formation of a curd, with an increased viscosity. The
increased viscosity prevents the flow out of WPC with the
whey, which often accompanies with the mandatory removal of
the whey by pressure, in the process for the production of
semihard and hard cheeses and improves the recovery rate of
solid mass.

Then, the WPC is added to the concentrated milk preferably
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at rates of 10~30% to the concentrated milk and the pH
adjustment to 4.8~5.8 may be performed in this step.
Additional rate of WPC at more than 30% may reduce the
proportion of the concentrated miltlk, impairs the curd
formation, and finally result in the poor recovery rate of
WPC. The ratios of addition differs with the rate of
concentrated milk, for example, 10~30% is preferable for 4-
fold concentration (v/v) and up to 50% may be applied for 6-
fold concentration (v/v).

A milk coagulating enzyme and a lactic acid bacteria
starter are added to the resultant mixture and then, miXxed
with warm or hot water with stirring. Thus, the temperature
of the mixture is elevated instantaneously to give a good
coagulated mass of cheese curd containing whey protein with
high yield. The temperature of warm or hot water 1s
preferably 60°C or higher and the lactic acid bacteria
starter may be properly selected according to the type of
cheese.

The obtained curd is added with a salt and ripened by a
conventional method to give a new type of cheese having a
slight sweet aftertaste with elastic texture and flavor
comparable with those of conventional products made solely

from casein protein.

The"present invention is further illustrated by the

following examples. The percentages used in the examples
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means weight percent except otherwise stated.

Example 1.

One hundred kg of a whote milk, fat content is 3.b5%, was
pasteurized at 787 for 15 seconds, cooled to B55C and
filtered and concentrated with an ul trafiltration plant
(DDS-35 type, 9 mz) to about -A-fold concentration and cooled
to 10°C .

Separately, six hundred kg of Gouda cheese whey was
concentrated to about 20-fold concentration using a similar
ultrafiltration plant to give a WpPC containing about 30% of

solid mass.

The obtained 30 kg of WPC was added to the above mentioned

concentrated milk, adjusted to pH 5.2 with lactic acid, and
one percent of a mixed lactic acid bacteria starter
containing LLactobacillus bulgaricus and Streptococcus

thermophilus and 0.003% of a milk ¢opagulating enzyme,
Hansen's rennet, were added. The temperature of the
resul tant mixture was elevated in a moment with the addition
of a warm water of 75°C to form a curd.

The resultant curd was molded in a hoop, salted, inoculated

with Penicillium spores and kept at 20°C and RH 98% for four

days and ripened at 10°C and RH 85% for 30 days to give a
white moulded ripened cheese with a nleasant flavor and

texture. The recovery rate of WPC obtained by the following

equation was 87%.
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Total solid weight in Total solid weight in
the cheese curd obtained — the cheese curd obtained
by the addition of WPC without the addition of WPC

—_— X 100

Total weight of solid mass of added WPC

The recovery rates in the following examples were obtained
by a similar manner.
Example 2. -

A concentrated milk at about 4-fold concentration and a WPC
aof about 20-fold concentration were prepared similar to
example 1. The obtained WPC was treated at 63C for 15
minutes, made 1o a slurry texture, added to the concentrated
milk at a rate of 30%, and the obtained mixture was ad jus ted
to pH 5.6 with an addition ot lactic acid. A mixed lactic
acid bacteria starter and a rennet were added to the
adjusted mixture at rates of two and 0.003%, respectively,
similarly to example 1 and mixed with a warm water of about
70°C to form a curd.

The formed curd was molded, pressed, galted and ripened at

100 to give a Gouda type cheese with pleasant taste and

texture.

The recovery rate of WPC was 82%.

Example 3.

A concentrated milk at about 4-fold concentration and a
cancentrated WPC at about 20-fold concentration were
prepared similar to example 1. The obtained WPC was added

to the concentrated milk without heat treatment, adjusted to



pH 5.0. A mixed lactic acid bacteria starter and a rennel
were added to the adjusted mixture similar to example 1 and
mixed with a warm water at about 65C to form a curd.

The obtained curd was hanged for about eight hours and
drainage the whey, and a cream containing 30% of fat and
sodium chloride were added at ratios of 20% and 1.5%,
respectively, to give a cottage type cheese wilh pleasant
flavor and texture.

The recovery rate of WPC was 87%.

As explained above, the present invention provides a c¢cheese
curd highly enriched with the whey protein with a high
recovery rate by a simple procedure. Furthermore, a new
type of chéese having a slight sweet aftertaste with a
texture elasticity and comparable with those of conventional
products which were solely made from conventional casein
curd can be prepared from the obtained cheese curd.

Particularly, as illustrated 1in the examples, WPC
concentrated to 20-fold concentration can be added to the
concentrated milk at a rate of about 30%, and furthermore,
the recovery rate of the whey protein reached to 80% or
more. The addition and high recovery rate of the whey mean
the addition of 600 kg of original un-concentrated whey to
100 kg of the concentrated milk, thus, an economic

utilization of the whey can be achieved.
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Claims.

(1) Process for the production of a cheese curd which
comprises the steps of concentrating milk by the
ulttrafiltration, cooling the obtained concentrated milk to
10~20°C, adding a concentrated whey protein obtained by the
ultrafiltration to the cooled concentrated milk, adjusting
nH thereof to 4.8~5.8 by addition of an acid before or after
the addition of the concentrated whey protein, and then
adding a milk coagulating enzyme and a lactic acid bacteria
starter together with warm or hot water with stirring to
instantaneously elevate the temperature of the reaction
mixture to cocagulate and give the cheese curd.

(2) Process for the production of the cheese curd according
ta the claim 1, wherein the addition of the concentrated
whey protein obtained by an ultrafiltration is performed
successively without heat treatment.

(3) Process for the production of the cheese curd according
to the claim 1, wherein the concentrated whey protein
obtained by an ultrafiltration is heated about 60°C prior to
the addition.

(4) Process for the production of the cheese curd according
to the c¢laim 1, wherein the concentrated whey protein 1s
added to the concentrated milk at rates of 10~30%.

(5) Process for the production of a cheese from a cheese
curd which comprises the steps of concentrating milk by the

ultrafiltration, cooling the obtained concentrated milk to
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10~20°C, adding concentrated whey protein obtained by the
sltrafiltration to the cooled concentrated milk, adjusiing
pH thereof to 4.8~5.8 by addition of an acid before or after
the addition of the concentrated whey protein, and then
adding a milk coagulating enzyme and a lactic acid Dbacteria
to

starter together with warm or hot water with stirring

instantaneously elevate the temperature of the reaction

mixiure to coagulate and give the cheese curd.

(6) Process for the production cf the cheese according to

the claim (5), wherein the concentrated whey protein 18

added to the concentrated milk at rates of 10~307%.
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