
PROCESSED CHEESE STORED AT ROOM TEMPERATURE AND PREPARATION METHOD THEREFOR
Field of invention    The present invention relates to the dairy product
field, in particular to a kind of processed cheese stored at room
temperature and preparation method of the processed cheese. Prior arts
Cheeses have unique flavor and rich nutrition, and is easily digested and
absorbed, which become more and more popular with people in China. The
kinds of cheeses are increasing in Chinese market, however, cheeses, both
natural cheese and processed cheese, have a defect in their storage method
that they could only be kept in cold storage. Otherwise, cheeses spoil
quickly, in particularly, the tissue easily damaged, oil and water within
cheeses gets out, the texture becomes hard and crisp, and the quality
decreases seriously, so that they could not be eaten any more.
Consequently, in some small-medium cities and most of countryside with
undeveloped cold chain, there are few cheeses in the market, and the per
capita consumption of cheeses is very low. Content of the present invention
The technical problem to be solved in the present invention is for
overcoming the defect that existing cheeses could only be kept in cold
storage, to provide a kind of processed cheese stored at room temperature
and the preparation method of the processed cheese.     lbe present
invention solves the above-mentioned technical problem through the first
technical solutions: a kind of processed Cheese stored at room temperature,
comprises the following raw materials: natural cheese 15% - 65%, flit
product 2% - 14%, milk solid matter except for natural cheese and fat
product 3% 40%, starch 4% - 10%, plant protein 3% -- 7%, antioxidant 0.1%
-- 0.5%, emulsifying salt 1.5% - 2.5% and water 13% - 25%, the percentages
refer to the mass percentages that each of the composition accounts for the
total amount of the raw materials; the said emulsifying salt is phosphate.
In the present invention, the said natural cheese can be the common natural
cheese in this field, preferably is hard or semi hard cheese, more
preferably is selected from one or more of Cheddar cheese, Gelidei cheese,
Mozzarella cheese and Edam Cheese.     In the present invention, the said
fat product can be the common fat product in this field, including milk fat
and plant oil, preferably is one or more of butter, cream, palm oil,
coconut oil, rapeseed oil and sunflower oil, more preferably is butter
and/or cream. The usage of the said butter is preferably 1% 6%, and the
usage of the said cream is preferably 1.25% 10%, the percentages refer to
the mass percentages that each of the composition accounts for the total
amount of the raw materials.     In the present invention, the said milk
solid matter except for natural cheese and fat product can be the common
milk solid matter except for natural cheese and fat product in this field,
preferably is one or more of skim milk powder, whole milk powder, casein
power and whey protein powder, more preferably is whole milk or skim milk
powder.     In the present invention, the said starch can be the common
starch in this field, preferably is one or more of wheat starch, corn
starch, potato starch, sweet potato starch, purple sweet potato starch and
cassava starch and their modified starches, more preferably is wheat starch
and/or modified starches. The usage of the said starch is particularly 4% -
10%, the percentage refers to the mass percentage that the composition
accounts for the total amount of the raw materials.    In the present
invention, the said plant protein can be the common plant protein in this
field, preferably is one or more of soy protein, Wheat protein, peanut
protein, almond protein, walnut protein and coconut protein, more
preferably is soy protein and/or wheat protein. When the said plant protein
refers to soy protein and/or wheat protein, the usage of the said plant
protein is particularly 3% - 7%, the percentage refers to the mass
percentage that the composition accounts fig the total amount of the raw
materials.    In the present invention, the said antioxidant a he the
common antioxidant in this field, preferably is one or more of vitamin E,
vitamin C, carotenoids, lecithin, butylated hydroxy anisole MEW butylated
hydroxytolueneT), propyl gallate (PC), t-butyt hydroquinone (TEFIQ) and
phospholipid, more preferably is vitad the content of the said vitamin F.
is preferably 0.1% 0.2%, the percentage refers to the mass percentage that
the composition accounts for the total amount of the raw materials.    In
the present invention, the said emulsifying salt can be the common
phosphate for emulsion in this field, preferably is the mixture of sodium
itexatnetaphosphate and sodium tripolyphosphate, and the ratio of the said
sodium hexametaphosphate and sodium tripolyphosphate is preferably 2:1 --
5:1. The usage Nile said emulsifying salt is the common usage in this
field, preferably is 1.5% - 2.5%, the percentage refers to the mass
percentage that the emulsifying salt. accounts for the total amount of the
raw materials.    In the present invention, the said raw materials may
further include preservative. The said preservative can be the common
preservative in this field, preferably is sorbie acid and/or potassium
sorbate. The usage of the said preservative is the common usage in this
field, preferably is less than 0.1%, the percentage refers to the mass
percentage that the preservative accounts for the total amount of the raw
materials.    In the present invention, the said raw materials may further
include edible salt. The usage of the said edible salt is the common usage
in this field, preferably is less than I 2%, the percentage refers to the
mass percentage that the composition accounts for the total amount of the
raw materials.    In the present invention, the said raw materials may
farther include flavor substance. The said flavor substances can be the
common flavor substances in this field, preferably is one or more of cod
powder, edible flavor, spice, cheese flavor concentrate and cheese
hydrolysate. The said edible flavor is the common edible flavor in this
field, preferably is one or more of yogurt flavor, milk flavor, smoked
flavor, cheese flavor and fruit flavor. The usage of edible flavor is the
common usage in this field, preferably is less than 0.5%, the percentage
refers to the mass percentage that the edible essence accounts for the
total amount of the raw materials.    In a most preferred embodiment of in
the present invention, the processed cheese stored at room temperature
comprises the following raw materials: Cheddar cheese 15% - 50%, whole milk
powder 3% - 40%, modified starch 0.5% - 2%, wheat stared: 2% -- 9.5%,
butter 1% - 6%, cream 0% 10%, soy protein 3% - 7%, sodium hexametaphosphate
1% 1.5%, sodium tripraypinsvritintenvitcrrnin F It 11)/, - S%, pntacsinmh
sorite 011% - 1% edible 



salt 0.3% - L2%, edible -flavor 00/0 - 0.5% and water 13% - 25%.     'The
present invention further solves the above-mentioned technical problems
through the second technical solutions: the preparation method of the
processed cheese stored at mom temperature includes the following steps:
(I) Shearing and pre-mixing the raw materials; (2) Heating, stirring and
emulsifying pulp obtained by pre-mixing; (3) Expulsing air and packaging;
(4) Cooling and forming.     The detailed descriptions about he preparation
method of the processed cheese stored at room temperature are as follow:
(1) Shearing and pre-mixing the raw materials.     In the present
invention, the raw materials and their preferred selections are as
mentioned above, comprising natural cheese15% - 65%, fat product 3.5% -
14%, milk solid matter except for natural cheese and fin product 3% - 404,
starch 4% - 10%, plant protein 3% 7%, antioxidant 0.1% - 0.2%, emulsifying
salt 1.5% - 2.5% and water 15% - 27.1%, the percentages refer to the mass
percentages that each of the composition accounts for the total amount of
the raw materials; the said emulsifying salt is phosphate. With the
coordination of above raw materials and the preparation method, the
processed cheese made by the said preparation method can be stored at room
temperature. The operations of the said shearing and pre-mixing can be the
common operations in this field, and the process for shearing and
pre-mixing are generally proceeded hi a melting pot; the conditions of the
said shearing and pm-mixing are: temperature is preferably 35 ID - 40 t ,
stirring for 1 min - 4 Mill, shearing rate is preferably 400 rpm-700 rpm.
(2) Heating, stirring and emulsifying pulp obtained by pre-mixing.     In
the present invention, the operations of heating and stirring can be the
common operations in this field. The stirring rate of stirring and
emulsifying is preferably 800 rpm - 1500 rpm, the temperature for stirring
and emulsifying is preferably 88"C - 92'C, the controlling method of
temperature for stirring and emulsifying is preferably heating directly
with steam, the time for stirring and emulsifying is 2min - 5min. (3)
Expulsing air and packaging. In the present invention, the operations of
expulsing air and packagingbe the common operations in this field. The
vacuum degree for packaging is -0.8--lbar, the oxygen transmission rate of
the packaging material used for packaging is less than 5 echn2-2411.anin.
(4) Cooling and forming.     In he present invention, the operations of the
said cooling and forming are the common post-treatment operations,
generally include hot-filling and aseptic packaging, cooling and then
refrigerating.     The indicators of the processed cheese in the present
invention are as follows: protein 15% 21%, fat 17%27%, carbohydrate 7% -
26%, moisture 34% - 40%, pH 5.2 - 5.9, the percentages refer to the mass
percentages that each of the composition accounts for the total amount of
the raw materials.     In the present invention, unless otherwise
indicated, the used materials or reagents can be commercially available.
In the present invention, the mentioned optimal conditions of technical
features can be optionally combined based on the general knowledge in this
field, to obtain preferred  embodiments.     The positive effects of the
present invention are as follows: the processed cheese produced in the
present invention Can be stored at room temperature, and the shelf life of
the processed cheese is at least four months. The present invention breaks
the situation in current Chinese market that the cheese could only be kept
in cold storage, and is conducive to the promotion of the cheese market.
The processed cheese has a mild flavor, and can keep the original flavor
and functional characteristics of classical cheese. The processed cheese
has a hard texture and can he packaged in diverse forms of snacks. The
preparation method is simple, fast and easily operated. Detailed
description of the preferred embodiment:     The following examples further
illustrate the present invention, hut the present invention is not limited
thereto. In the following embodiments, the experimental methods without
specific conditions, can be carried out by conventional conditions or the
conditions recommended by manufacturers. 



The materials, and equipment and their models are as follow:     Natural
cheese, butter and cream: Fonterra Trading (Shanghai) Co., Ltd.. Bright
Dairy & Food Co., Ltd; Wheat starch and modified starch: National Starch
Company, Shanghai liahe Food Company; Soybean protein: Ilarbin high tech
(Croup) Co., Ltd,:      Sodium hexarnetaphosphate and sodium Tianchuang
phosphate Co., Ltd.; Vitamin E: DSM Co. Ltd.    Melting pot: Stephen
Universal machine UM/SK 2kger batch. Embodiment I Raw material formulation:
Raw Material  utipolyphosphate: Yunnan BIC Chaffin 5, Sympak Asia Pacific
Plc Ltd, volume: Content wt%  Cheddar Milk solid matter except for natural
cheese and fat  product  Starch Fat product   Modified starch Butter   



Sodium hexametaphosphate Sodium tripolyphosphate  Antioxidant Vitamin E
Potassium sorbate 0.1 0,1 Preservative    Edible salti1.2 Flavor0,5  Water
25.1 Preparation method: waccording to the above formulation, put all raw
materials into a melting mt, heat to 38 t    Preparation method:
(c)according to the above formulation, put all raw materials into a melting
pot, heat to 40`C with steam, shear and stir at 700 rpm for 3 min, obtain
pre-rnixed pulp; 



(c)stir the pre-mixed pulp at 1500 thm, directly heat to 92'C with steam,
and keep the temperature 11w 5mm; (c)hot fill, expulse air and aseptically
package, vacuum degree -0.8 bar: (c)cool by water.    The detected
indicators of the processed cheese are: protein 19.0%; Fat 24.8%;
carbohydrate 15.4%; water 35.9%; pH 5.5. Embodiment 4 Raw material fo
Preparation method:    (c)according to the above formulation, put all raw
materials into a melting pot, heat to 38C with steam, shear and stir at 400
rpm for 4 min, obtain pre-mixed pulp;    (c)stir the pre-mixed pulp at 1500
rpm, directly heat to 90"C with steam, and keep the temperature for 3 min:
(c)hot Fill, expulse air and aseptically package, vacuum degree -0.8 bar;
(c)cool by water.    The detected indicators of the processed cheese are:
protein 18.0%; fat 26.5%; carbohydrate 12.5%; water 37.5%; pH 5.2.
Embodiment 5 Raw material formula Raw Material J Content %  Gouda cheese65
Whole milk powder  Starch Fat product Plant protein Emulsifying Salt
Antioxidant Preservative  



Modified starch Wheat starch Butter Soy protein Sodium hexametaphosphate
Sodium tripolyphosphate  Vitamin E Serbic acid Edible salt Water   1.5 5.5
1.5 0.3 0,15 0,09 0.3 15.66    Preparation method:     (c)according to the
above formulation, put all raw materials into a melting pot, heat to 3 IC
with steam, shear and stir at 500 rpm for 3min, obtain pre-mixed pulp;
Q.-ids:it the pre-mixed pulp at 700 rpm, directly heat to 92t with steam,
and keep the temperature for 6 mint (c)hot till, expulse air and
aseptically package, vacuum degree -1 bar: (c)coot by water.     The
detected indicators of the processed cheese are: protein 20.2%; fat 26.4%;
carbohydrate 7.7%; water 39.8%; pH 5.9. Embodiment 6 Raw material
formulation;  The detected indicators of the processed cheese are: protein
19,8%; fat 24.8%; carbohydrate  



8.8%; water Raw Embodiment 37.6%; pH 5.4. 7 material formulation- Raw
Material  Mozzarella cheese   Milk solid matter except for natual eheCSC
and fat pro skim milk powder   Soy Starch   Starch    Wheat starch
Sunflower oil  Fat product 



Palm oil  Plant protein Peanut protein    Sodium hexametaphosphate
Emulsifying Salt    Sodium tfinolyphosphate    Vitamin E  Antioxidant
VitarninC  PreservativePotassium sorbate Edible salt Flavor 



Water  Preparation method: (c)according to the above formulation, put all
raw matto a melting pot, heat to 40C with steam, shear and stir at 400 rpm
for 6 min, obtain pre-mixed pulp;    (c)stir the pre-mixed pulp at 800 rpm,
directly beat to 90C with steam, and keep the temperature for 3 min; (Shot
fill, expulse air and aseptically package, vacuLm degree -0.9 bar; (cool by
water. The detected indicators of the processed cheese are: protein 2at
21.6%; carbohydrate 15.6%; Water 37.6%; p1-15.5. Embodiment 8 Raw material
formulation: Preparation method:  (c)according to the above forum, put all
raw materials into a melting pot, heat to 38Kl with steam, shear and stir
at 400 rpm for 5 min, obtain pre-mixed pulp;    (c)stir the we-mixed pulp
at 9001pm, directly heat to 90'C with steam, and keep the temperature for 3
mini Ohot fill, expulse air and aseptically package, vacuum degree -1.0
bar; ilcool by water.     The detected indicators of the processed cheese
are: protein 219%; fat 24.3%; carbohydrate 6.3%; water 39.8%; pH 5.6.
Effect Embodiment I     The effect of taste evaluation for the processed
cheese produced in the present invention (with samples of embodiments 1, 3
and 5) is tested with commercial Cheddar natural cheese [Fontein Trading
(Shanghai) Co., Ltd.] as a control sample. Sensory evaluation is completed
by 10 raters. Scores are given according 10-point scale, 9-10 excellent;
7-8 relatively good; 5--6 common; 3-4 bad; 1-2 very bad. Scores are
accumulated and the results are shown in table 1. Table 1 data of sensory
evaluation   Indicators Appearance  Sean 4e 



Flavor 9587 Taste,8991  Control 91 88  9394  Embodiment 1 Colour and lustre
Comprehensive 1 Excellent7 7 evaluationI Goodj33 (per person )r Common00
The data in Table 1 shows: the processed cheese produced in the present
vention is not sacrificed its flavor and taste for its special characters.
The samples of embodiments have almost the same comprehensive evaluation as
the commercial control sample, which are fully accords le 'needs of food
taste. Effect Embodiment 2     The experiment of shelf life of the
processed cheese in the present invention (with sample of embodiment 2) and
the control groups (commercial Cheddar natural cheese) [Fonterra Trading
(Shanghai) Co., Ltd.] and plain sheet processed cheese (Bright Dairy & Food
Co., Ltd)) are proceeded. The temperature of the experiment is 25 C.
Sensory evaluation is completed by 10 raters. Scores are given according
10-point scale, 9-10 excellent; 7-8 relatively good; 5--6 common; 3-4 bad;
1-2 very bad. Scores are accumulated and the results are shown in table 2.
Shell Life Indicator 



Appearance Colour and lustre Flavor Taste  4 95 83 88  , 89 85 80  45 61 68
58 65 68 59  of shelf -e Two month A 72 - 56 - 49 7448 754  edibleness.
The result shows: the WIFIlity of Cheddar cheese is decreased obviously
after being kept for one month at 25 t , Cheddar cheese lost its edible
value by the second months. The sheet processed cheese has slightly longer
shelf life than natural cheese at 25 C, but also has little edible value by
the second months. The quality of the proceeded cheese of embodiment 2 is
not decreased obviously within its shelf life of four months, and it can
meet the consumption requirement and realize industrialization production.
ctAirds I. A kind of processed cheese stored at room temperature, which
comprises the following raw materials: natural cheese 15% - 65%, fht
product 2% 14%, milk solid matter except for natural cheese and fat product
3% - 40%, starch 4% - 10%, plant protein 3% - 7%, antioxidant 0.1% - 0.5%,
emulsifying salt 1,5% - 2.5% and water 13% - 25%, the percentages refer to
the mass percentages that each of the composition accounts for the total
amount of the raw materials; the said emulsifying salt is phosphate. 9. The
processed cheese according to claim 1, wherein the said natural cheese is
selected from one or more of Cheddar cheese, Gouda cheese, Mozzarella
cheese and Fdam Cheese; the said milk solid matter except fin- natural
cheese and fat product is one or more of skim milk powder, *hole milk
powder, casein power and Whey protein powder. 



3. The processed cheese according to claim 1, wherein the said fat product
is one or more of butter, cream, palm oil, coconut oil, rapeseed oil and
sunflower oil; the said starch is one or more or wheat starch, corn starch,
potato starch, sweet potato starch, purple sweet potato starch and cassava
starch and their modified starches; the said plant protein is one or more
of soy protein, wheat protein, peanut protein, almond protein, walnut
protein and coconut protein; the said antioxidant is one or more of vitamin
E, vitamin C, carotenoids,        butylated hydroxy anisole, butylated
hydroxytoluene, propyl gallate, t-butyl hydroquinone and phospholipid. 4.
The processed cheese according to claim 1, *herein the said emulsifying
salt is the mixture of sodium hexametaphosphate and sodium
tripolyphosphate, the ratio of sodium hexametaphosphate and sodium
tripolyphosphate is 2: l--5:1. 5. The processed cheese according to claim
1, wherein he said raw materials further include one or more of
preservative, edible salt and flavor substance. 6. The processed cheese
according to claim 5, wherein the said preservative is sorbic acid and/or
potassium sorbate, the usage of the said preservative is less than 0.1%;
the usage of the said edible salt is less than 1.2%; the said flavor
substances is one or more of cod powder, edible flavor, spice, cheese
flavor concentrate and cheese hydrolvsate. 7. The processed cheese
according to Claim 6, wherein the said flavor substances is edible flavor,
the usage of the said edible essence is less than 0.5%, the percentage
refers to the mass percentage that the edible flavor accounts for the total
amount of the raw materials.  8. The processed cheese according to claim 1,
wherein the processed cheese stored at room temperature comprises the
following raw materials: Cheddar cheese 15% - 50% whole milk powder 3% -
40%, modified starch 03% - 2%, wheat starch 2% - 9,5%, butter 1% - 6%,
cream 0% - 10%, soy protein 3% - 7%, sodium hexametaphosphate 1% 1.5%,
sodium tripolyphosphate 0.3% 0.7%, vitamin E 0 1% - 0.5%, potassium sorbate
0.08% - 0.1%, edible salt 0,3% - 1.2%, edible flavor 0% - 0.5% and water
13% - 25%. 9, The preparation method of the processed cheese stored at room
temperature according to any one of the claims Ito S. which includes the
following steps: (I) Shearing and pre-mixing the raw materials; (2)
fleating, stirring and emulsifying pulp obtained by pre-mixing; (3)
Exputsing air and packaging; (4) Cooling and forming. 10. The preparation
method according to claim 9, wherein the conditions of the said shearing
and pre-mixing in step (1) are: temperature is 35C - -40C" stirring for 1
min - 4 mm, shearing rate is 400 rpm - 700 rpm; in step (2), the rate of
the said stirring and emulsifying is SOO rpm - 1500 rpm, the temperature
for the said stirring and emulsifying is 88C - 92C, the controlling method
of temperature for the stirring and emulsifying is heating directly with
steam, the time for the stirring and emulsifying is 2 min 5 min.   


