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ABSTRACT

The aim of this study was to develop properties of white cheese spread by
using various ingredients. Seven treatments of cheese were manufactured from
different ratios of quark, Ras, Cheddar, precooked cheeses, skim milk powder, whey
powder, paim and butter oils and emuisifiers. Resultant cheese was stored for 8
weeks at 5 or for 4 weeks at 25°C. Increasing amount of Ras and Cheddar cheese
added to the blend of processed cheese spread decreased the pH values while
increased water soluble nitrogen of the resultant cheese. Total solids, fat, total
nitrogen and fotal volatile fatty acids values of cheese raised by increasing proteins
and oils in the blends. Heating of cheese blends at 85°C for 15 min. decreased total
viable bacterial count and mould and yeast numbers. From the sensory evaluation,
the treatment which gained the highest scores contained quark 30%, Ras cheese 5%,
precocked cheese 5%, Cheddar cheese 4%, palm oil 15%, butter oil 3%, skim milk
powder 2%, whey powder 3%, emulsifying salts 3% and water 30%.
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INTRODUCTION

Cheese spreadis a soft, spreadable, cheese or product containing
cheese. The process cheese spread is produced by blending natural cheese
in the presence of emulsifying salts and other dairy and nondairy ingredients
followed by heating and continuous mixing to form a homogeneous product
with an extended shelf life. Various chemical and compositional properties of
process cheese affect the final functional properties of process cheese.
Therefore, while formulating a process cheese, manufacturers often try to
control the final chemical properties of process cheese through appropriate
selection of ingredients in order o achieve a process cheese foimula that will
have a specific functional property after it is manufactured. However, the
availability of natural cheese (type and age), cost, availability of other
ingredients, and presence or absence of rework varies from day to day.
These are some of the constraints that manufacturers have to deal with while
formulating their process cheeses in order to achieve a final product with
consistent functional properties on a daily basis (Kapoor and Metzger 2008).

Tamime (2011) showed that there are many types of processed
cheese made worldwide. They are grouped into two different categories
based on the physical characteristics of the product: processed cheese and
spreadable processed cheese. Smith (1990) proposed that the main
difference between processed cheese and processed cheese spread
products is the level of moisture content in the product, which affects its
rheological properties, the spreadable type being softer. However, the
commercial manufacture of processed cheese may alse include the ‘block’
and ‘slices’ types.
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In Egypt, white soft cheese spread is a new dairy product which
made in many areas. It is a favorable cheese for large numbers of consumers
because of its delicious taste, white color and easily spreadable.
Unfortunately, some defects appear in this cheese like crystals formation and
sweet taste.

_ The present study aimed to use different ingredients to manufacture
of soft cheese spread with good quality and shelf life.

MATERIALS AND METHODS
Materials:

Quark cheese used in the ingredient blends was prepared from skim
milk concentrates by reconstituting, then added 10% palm oil and
homogenized at 50 bars, then added citric acid and rennet at pH 5.2. Ras
cheese (2-3 months) 'was ebtained from private Ras cheese production
laboratory in Domiatta Governorate. Precooked cheese was the residual of
previous processed cheese blend. Three months old Cheddar cheese was
imported from Newzeland by EI_Amreity Company, Alobour city, Egypt. The
chemical composition of quark, Ras cheese, Cheddar cheese and precooked
cheese was indicated in Table (1).

The emulsifying salts used were Egy Phos S20, Egy Phos SCC and
Egy Phos B3 emulsifier (consists of sodium monophosphate, sodium
diphosphate, sodium polyphosphate and sodium orthophosphate) which
obtained from The Egyptian Company for Dairy Products and Food Additives,
10th of Ramadan city, Egypt and CR 15 emulsifier (consists of sodium
polyphosphate and sodium triphosphate) which obtained from Magic Line
Company, Mansoura City, Dakahlia Governorate, Egypt.

Other ingredients were whey powder (imported from USA and
packaged by Misr Food Additives Company, Badr City, Egypt), butter oil
(imported from France by Flecgard, S.A., Importer, Arab Trading Company),
Cocoa butter substitute (imported from Premium Vegetable Oils Company,
Kuala Lumpur, Malaysia), skim milk powder (low heat — spry dried — ADPI
Extra Grade, imported from Germany by El_ Amreity Company, Alobour city,
Egypt) and potassium sorbate (Pharmacentical Company, Pfizer).

Table 1. Chemical composition of ingredients

Ingredients pH TS % Fat % Protein % Sait %
Quark - 5.18 32.54 134 12.27 0.24
Ras cheese 4.94 68.24 36.2 29.67 3.1
Precooked cheese 5.56 55.51 28.7 8.5 1.9

heddar cheese 473 63.48 345 26.7 1.4
hey powder - 95.11 20 10.0 -
iSkim milk powder - 96.53 30 374 -

Manufacture of white cheese spread:

The manufacture of cheese spread was carried out as described by
Meyer (1973). The detailed ingredients blends and formulations for seven
cheese treatments are indicated in Table (2). Processed cheese spread was
made as follows:
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Ras cheese was cut into small-pieces with a sharp knife. The pieces were fed
into electric mincer to convert them into finally minced cheese. Each
formulation of blends was placed in a 15 kg processing tanks (double jackets
tank), closed and heated by undirected fire under atmospheric pressure and
continuous stirring “100 RPM”, at a temperature of 80-85°C for 15 minutes.
The resultant processed cheese spread of all treatments were filled in 120 g
plastics and stored for 8 weeks at §11°C (refrigerator) or for 4 weeks at
25+3°C (room temperature). The processed cheese spread were chemically,
microbiologically and organoleptically analyzed while fresh and then each
week during the storage period. :

Table 2. White cheese spread formulation

Ingredients % Treatments |
A B C D E F G |
uark 30 [ 30 30 30 | 30 30 30_|
Ras cheese 4 5 3 5 | 8 4 5 |
Precooked cheese 6 2 5 7 4 5 5 |
Cheddar cheese 0 3 2 0 1 1 4
kim milk powder 5 6 4 2 6 5 2
Whey powder 0 1 3 4 0 2 3
Palm oil 21 | 12 19 17 | 18 17 15
Butter oil 0 8 1 5 0 3 3
mulsifying salts 3 3 25 3 3 2.5 3
ater 31 30 30.5 27 | 30 30.5 30
[Total 100 | 100 100 100 | 100 10 100
reservatives 0.2% potassium sorbate with cheese ingredien
jand surface spray before closing
Methods:

The chemical composition of various ingredients and cheese spread
samples were determined in triplicate (AOAC, 1990). The fat content of
samples was determined by the Babcock-fat test described by Bartels et al.,
(1987). Cheese pH was measured using a Spear Tip combination electrode
(VWR Scientific, Montreal, QC, Canada). Salt contents of ingredients were
estimated using Volhard method according to Richardson (1985). Total
volatile fatty acids (TVFA) was determined as described by Kosikowski
(1978), and expressed as mi of 0.1N NaOH, 100 g-1 cheese. Cheese
samples were analyzed for total viable bacterial count (TVBC); colifom
bacteria; staphylococci; moulds and yeast counts according to the methods
described by the American Public Health Association (1992). The cheese
samples were scored for flavor (50 points), body and texture (35 points) and
appearance and color (15 points) by twenty panelists in Dairy Department,
Faculty of Agriculture, Damiatta University.

RESULTS AND DISCUSSION
Chemical composition of white cheese spread:
The average chemical composition of seven treatments of processed
cheese spread stored at 5 and 25°C was reported in Table 3. As it is
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‘expected, preservation of cheese by refrigeration at 5°C increased its shelf
life to eight weeks while it just was four weeks for treatments stored at 25°C.

There was clear variation in the gross composition of the processed
cheese spread. This was attributed to the use of different raw ingredients in
cheese manufacturing. Treatments A, C, D and F had the highest pH values
whereas samples B, E and G possessed the lowest one. This may be due to
the high content of treatments B, E and G from Ras and Cheddar cheeses
which had low pH values (4.94 and 4.73 respectively). The total contents of
Ras and Cheddar cheeses in A, B, C, D, E, F and G samples were 4, 8, 5, 5,
9, 5 and 9% respectively.

" * Gradual decrease in pH values was noticed in both cheese stored at

5 and 25°C. However, the great decrease occurred in cheese stored at 25°C.

The observed differences in cheese pH between treatments stored at

refrigerator and others stored at room temperature may be related to a

difference in bacterial growth and enzymatic activation rates in both cheese

treatments which happened slowly in cold storage cheese. Similar results
- were reported by Hamad and Ismail (2009).

Shirashoji ef al., (2006) showed that the type and level of emulsifying
salts and the type and age of natural cheese used during process cheese
manufacture have a marked influence on the final pH of the resulting process
cheese,

There were no pronounced differences in TS contents of different
treatments at zero time or during storage period except D treatment which
had high TS values as compared with other treatments. TS contents of A, B,
C and D samples kept at 5°C after eight weeks were 44.23, 44.76, 43.78 and
47.02% respectively. This was associated with the high TS content of
formulation ingredients of treatment D (Table 2).

High palm and butter oils percentages in formulation ingredients of A
and D samples resulted high fat contents in the produced cheese. At the end
of storage period, fat ratios of treatments A, B, C, D, E, F and G stored at 5°C
were 28:30, 27.40, 27.22, 29.58, 26.40 and 27.77% respectively.

The salt contents were approximately similar for different cheese
spread treatments at zero time or within storage period. The salt pércentages
of A, B, D and F samples preserved by cooling were 1.36, 1.26, 1.26 and
1.29% respectively after eight weeks of storage.

Prolongation of the storage period had no clear effects on contents of
TS, fat and salt in all cheese variants stored at cooling or room temperatures.

The differences in TN content (1.20 to 1.31%) between samples
reflected differences between formulations (Table 4). As a result of high
protein contents of formulations ingredients, cheese treatments B and E had
the greatest protein contents while treatment D had the lowest one. The total
protein contents calculated from quark, Ras cheese, precooked cheese,
Cheddar cheese, skim milk powder and whey powder for every formulations
ingredients were 7.27, 8.49, 7.34, 6.92, 8.93, 7.85 and 7.72% for A, B, C, D,
E, F and G treatments respectively. On the other hand, storage of white
cheese spread for four or eight weeks at 25 and 5°C had no pronounced
effects on protein percentages of various samples.
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Table 3. Effect of using various ingredients and storage temperature on
the chemical composition of white cheese spread

=i| Storage ___pH values TS (%) [ Fat (%) [ Salt (%)
58 time Storage temperature °C
B3| tweeks) 5 75 5 25 5 75 5 | 25
4} 5.91 591 44.15 4415 28.05 28.15 1.35 1.35
1 5.88 5.84 44,00 4425 27.90 28.25 1.35 134
2 5.82 575 43.98 4423 27.85 28.27 134 1.33
A 3 579 5.65 43.99 44,32 28.00 28.27 1.36 1.35
4 576 5.54 44.10 4441 28.10 28.25 1.35 1.36
5 5.71 - 44 .15 - 28.10 - 1.33 -
6 565 - 44,18 - 28.15 - 1.34 -
7 5.57 - 4416 - 2815 - 138 -
8 548 - 44.23 - 28.20 - 1.36 -
0 5.80 5.80 4471 4471 27.35 27.35 1.25 1.25
1 578 571 44 68 4474 27.25 27.30 1.25 1.24
2 572 565 4470 4475 27.32 27.40 1.24 123
B 3 5.70 5.55 4472 4464 27.35 27.37 1.26 1.25
4 5.56 5.50 4475 4475 27.35 27.40 1.25 1.26
5 5.51 - 4475 - 27.35 - 1.23 -
6 5.35 - 44.80 - 27.40 - 1.24 -
7 5.30 - 44,82 - 27.40 - 1.25 -
8 5.28 - 44.76 - 27.45 - 1.26 -
0 5.87 5.87 43.69 43.69 27.05 27.05 1.15 1.15
1 5.84 5.80 43.53 43.71 27.1 27.15 115 1.14
2 5.80 5.71 43.75 43.67 27.2 27.20 1.14 1.13
(o] 3 577 5.56 43.66 43.55 27.15 27.15 1.16 1.156
4 5.66 544 43.90 43.73 273 27.22 1.15 1.16
5 5.61 - 43.81 - 27.25 - 1.13 -
6 5.55 - 43.74 - 27.20 - 1.14 -
7 547 - 43.69 - 27.20 - 1.15 -
8 5.45 - 43.76 - 27.25 - 1.18 -
4] 5.85 5.85 46.97 46.97 29.50 29.50 1.24 1.24
1 583 5.80 46.90 47.01 2%.40 29.55 1.2% 1.26
2 582 571 46.91 47.13 29.40 28.57 1.23 1.33
D 3 5.7¢9 5.56 46.88 47.10 29.40 29.55 1.26 1.35
4 5.78 5.41 46.95 47.07 29.45 29.58 1.25 1.36
5 571 - 47.00 - 29.45 - 123 -
] 5.56 - 4705 - 29.50 - 124 -
7 5.49 - 47.10 - 29.55 - 1.25 -
8 5.41 -~ 47.02 - 29.55 - 1.26 -
0 5.79 5.79 44 .49 44 49 26.25 26.25 1.40 1.40
1 5.74 5.74 44,51 44.52 26.20 26.35 141 1.45
2 5.68 5.70 44,52 44.55 26.25 26.40 142 1.48
E 3 562 5.85 44,50 44 .58 26.25 26.35 1.42 1.52
4 5.61 5.44 4452 44 61 26.30 26.40 141 1.56
5 5.55 - 44 52 - 26.30 - 1.43 -
6 546 | - 44 .60 - T 2625 - 1.44 -
7 541 - 4461 - 28.30 - 1.45 -
8 5.36 - 44.60 - 26.35 - 1.46 -
0 5.90 5.90 44.09 4409 27.75 27.75 1.22 122
1 5.88 5.80 44 08 4412 27.75 27.70 123 1.23
2 5.81 571 44.10 44.15 27.70 27.75 1.24 1.23
F 3 577 561 4412 44,18 27.75 27.80 1.24 1.24
4 5.73 5.50 4412 4422 27.75 27.77 1.25 1.23
5 5.71 - 44 .15 - 27.75 - 1.25 -
6 562 - 44 16 - 27.80 - 1.26 -
7 5.56 - 44,18 - 27.80 - 127 -
8 5.49 - 44.16 - 27.85 - 1.29 -
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Table 3. continued

0 5.81 5.81 43.77 | 43.77 26.75 26.75 | 135 | 1.35
1 5.76 5.70 43.78 | 43.81 26.70 26.75 | 1.34 | 1.34
2 5§73 568 4378 | 43.82 26.70 26.75 | 134 ] 1.33
G 3 5.68 5.56 43.79 | 43.84 26.75 26.85 1.35 | 1.34
4 5.63 5.41 43.81 | 43.88 26.75 26.80 | 1.36 | 1.35
5 5.60 - 43.80 - 26.75 - 1.34 -
6 5.58 - 43.81 - 26.80 - 1.34 -
7 5.54 - 43.82 - 26.85 - 1.35 -
8 5.44 - 43.82 - 26.80 - 1.36 -

Water soluble nitrogen (WSN) contents were higher in B, E and G
treatments than those of A, C, D and F _samples (Table 4). This may be
attributed to the high contents of ripened Ras and Cheddar cheeses in
cheese blends of samples B, E and G. On the other side, gradual increase in
WSN contents of the variants of processed cheese spread was observed
during storage period either in refrigerator or at room temperature. The higher
values of WSN/TN obtained in cheese stored at room temperature might be
explained by the retarding effect of refrigerator on the activity of proteolytic
organisms or enzymes during storage time (Hamad 1997).

The characteristics of natural cheese(such as Cheddar, Swiss or
Ras) utilized to manufacture process cheese have a major influence on
process cheese characteristics and appropriate selection of natural cheese is
critical in order to achieve a process cheese with the desired chemical and
functional characteristics (Zehren and Nusbaum 2000).

Because of high contents of palm and butter oils of A, D and F
blends, the total volatile fatty acids (TVFA) values in these treatments were
higher than those of other samples at zero time and during storage period
(Table 4). TVFA contents of all samples stored at 5 and 25°C gradually
increased within storage period and the rates of increasing were higher for
samples kept at 25°C than that stored at 5°C. This may be due to fat
breakdown by lipases enzymes to volatile fatty acids.

All processed cheese spread met the Egyptian legal standard
(Egyptian Standard Organization, 2002).

Kapoor and Metzger (2008) stated that the differences in the source
and age of natural cheese on a daily basis lead to variations in the total
calcium content, pH, and intact casein content of the process cheese and
hence the functional properties of the process cheese. Also, the type and
amount of emulsifying salts that are added to process cheese influence the
state of calcium in process cheese and the process cheese pH.

Because the emulsifying salts are a major ingredient in process
cheese manufacture, in our study sodium phosphate salts were used as
appropriate emulsifiers for processed cheese spread. Mizuno and Lucey
(2005) stated that trisodium citrate is the preferred emulsifying salt for slice-
on-slice process cheese varieties, whereas disodium phosphate (or
appropriate combinations of di- and trisodium phosphates) is used in loaf-
type process cheese and process cheese spreads. Therefore, all emulsifying
salts used in this study were sodium phosphate.
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Table 4. Effect of using various ingredients and storage temperature on
TN, SN and TVFA of white cheese spread

Treatments | Storage TN(%) | WSN({%) | WSNIN(%) | TVFA*
time Storage temperature °C
{weeks) 5 25 5 25 5 25 5 25
0 1.20 1.20 | 0.818 | 0.818 | 68.17 | 68.17 16 16
1 1.20 121 ] 0.845 | 0905 | 70.42 | 74.79 21 21
A 2 1.20 1.21 | 0.854 | 0.961 7117 | 79.42 24 27
3 1.21 1.22 | 0.881 1.001 72.81 82.05 28 31
4 1.21 1.22 | 0.901 1.020 | 74.46 | 83.61 31 37
5 1.22 - 0.925 - 75.82 - 34 -
6 1.23 - 0.946 - 76.91 - 37 -
7 1.22 - 0.972 - 79.67 - 39 -
8 1.23 - 0.991 - 80.57 - 42 -
0 1.29 1.29 | 0.861 0.861 66.74 | 66.74 15 15
1 129 [1.30| 0.899 | 0.926 | 69.69 | 71.23 19 20
B 2 130 131} 0925 1.001 71145 | 76.41.} 21 27
3 1.31 1.30 | 0.958 1.025 | 73.13 | 78.85 23 32
4 130 (130 | 0.973 | 1.047 | 74.85 | 80.54 28 36
5 1.30 1.001 - 77.00 - 30 -
6 1.29 - 1.015 - 78.68 - 33 -
7 1.31 - 1.037 - 79.16 - 35 -
8 1.30 - 1.051 - 80.85 - 38 -
0 1.21 1.21 | 0.820 | 0.820 | 67.77 | 67.77 14 14
1 1.21 1.20 | 0.852 | 0.908 | 70.41 75.67 17 19
C 2 120 | 122 0.875 | 0.970 | 72,92 | 79.51 20 25
3 122 [ 1.21 ] 0.911 1.008 | 7467 | 83.31 22 30
4 1.21 1.20 | 0.945 1.031 78.10 | 85.92 24 35
5 1.21 - 0.960 - 79.34 - 26 -
6 1.20 - 0.971 - 80.92 - 30 -
7 1.20 - 0.985 - 82.08 - 34 -
8 1.20 0.997 - 83.08 - 37 -
0 1.18 1.18 | 0.815 | 0.815 | 69.07 | 69.07 17 17
1 1.18 1.17 | 0.840 | 0.901 71.19 [ 77.01 19 23
D 2 117 | 1.18 | 0.861 0.965 | 73.59 | 81.78 22 27
3 1.18 1.17 | 0.911 0.998 | 77.20 | 85.30 24 32
4 118 | 1.19| 0.940 | 1.015 | 79.66 | 8529 27 39
5 1.19 - 0.956 - 80.34 - 30 -
6 1.19 - 0.972 - 81.68 - 34 -
7 1.19 - 0.986 - 82.86 - 39 -
8 1.20 - 0.994 - 82.83 - . | 44 -
0 1.31 1.31 | 0.872 | 0.872 | 66.56 | 66.56 12 12
1 132 | 131 | 0.902 | 0.938 | 68.33 | 71.60 15 18
E 2 1.31 132 ) 0935 | 1.015 | 71.37 | 76.89 17 22
3 130 | 1.30 0952 | 1.039 | 73.23 | 79.92 20 27
4 132 | 131 0.975 | 1.067 | 73.86 | 81.45 22 32
S 1.31 - 0.990 - 75.57 - 26 -
6 1.31 - 1.002 - 76.49 - 29 -
7 1.30 - 1.024 - 78.77 - 31 -
8 1.30 - 1.060 - 81.54 - 33 -
0 123 (1231 0832 | 0832 | 6764 | 67.64 17 17
1 1.23 124 | 0.852 | 0.910 | 69.27 | 73.39 19 21
F 2 124 (123 ] 0875 | 0975 | 70.56 | 79.27 22 26
3 125 | 125 0910 | 1.014 | 72.80 | 81.12 24 32
4 1.23 1.24 | 0.936 1.038 | 76.10 | 83.71 27 39
5 1.24 - 0.975 - 78.63 - 30 -
[} 1.23 - 0.999 - 81.22 - 34 -
7 1.25 - 1.022 - 81.76 - 39 -
] 1.25 - 1.029 - 82.32 - 44 -
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Table 4. continued

0 124 | 124 0864 | 0.864 | 69.68 | 69.68 | 15 15
1 124 (126 0892 | 0919 | 71.94 | 72,94 | 18 20
2 125 | 126 0919 | 1008 | 73.52 | 80.00 | 20 25
G 3 1.26 | 125| 0945 | 1.030 | 7500 | 8240 | 23 3
4 125 [ 1.26 | 0.965 | 1.054 | 77.20 | 8365 | 26 37
5 1.26 - 0.985 - 78.17 - 29 -
6 1.24 - 1.001 - 80.73 - 32 -
7 1.25 - 1.019 - 81.52 - 36 -
8 1.25 - 1.035 - 82.80 - 39 -

Ingredients such as nonfat dried milk (NDM) and whey-based dairy
ingredients such as liquid whey, whey powder, and whey protein concentrate
(WPC) can be used in processed cheese spread (FDA 2006). Since the
addition of these ingredients to process cheese formulation helps to reduce
the cost of the product, manufacturers often try to maximize the addition of
NDM and whey based dairy ingredients in their products. The amounts of
these ingredients typically added to process cheese are not known to cause
pronounced changes in processed cheese properties.

Microbiological quality of white cheese spread:

Before cooking of the blend of ingredients, total viable bacterial count
(TVBC) and mould and yeast numbers of all samples were very high (Tables
5). The numbers of total viable bacteria were higher in treatments A, B and F
than those of samples C, D, E and G. Few numbers of coliform, sporeforms
bacteria and Staphylococcus aureus were detected in cheese blends of
different treatments before cooking. Heating of ingredients at 80-85°C for 15
minutes during cooking greatly decreased TVBC and mould and yeast
numbers of various cheese spread treatments whereas coliform, sporeforms
bacteria and Staphylococcus aureus disappeared from fresh cheese and
during storage period. As it was before cooking, TVBC and mould and yeast
numbers of cheese treatments A, B and F were higher than those other
samples. It could also be appeared that TVBC and mould and yeast numbers
were lower in cheese treatments stored at 5°C than that of stored at 25°C,
which is mainly due to the retarding effect of low temperature upon the
growth and activity of these bacteria. During storage period there was clear
increase in the TVBC and mould and yeast numbers in all processed cheese
spread samples.

Processed cheese shows very low susceptibility to microbial spoilage
(Glass et al, 1998). In spite of this, processed cheese varieties have been
associated with certain microbiological safety concerns. Improper packaging
and storage of processed cheese can lead to mold growth.

Sensory characters of white cheese spread:

The results given in Table 6 described the influence of using different
ingredients and storage at various temperatures on the organoleptic
properties of white cheese spread of all samples. No pronounced differences
were observed in color and appearance scores of different cheese
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Table 5. Effect of using various ingredients and storage temperature on
some microbial groups of white cheese spread

o | Storage time TVBC Coliform Spore- Moulds & Staph.
€ (weeks) (x10%) (x10%) forms Yeast aureus
E {x10°) {x10%) (x10%)
s Storage temperature °C
= 5 25 § | 25 | 5 |25] & 25 | 5 | 25
before cooked | 5000 | 5000 7 7 [ 8] 8] 220 [220 | 15| 1.5
0 3.50 | 3.50 - - - | - | 156 | 156 | - -
1 375 | 4.20 - - -] - | 189 {172 - -
2 3.90 | 6.40 - - - -] 176 [ 199 - -
A 3 410 | 1195 | - - - | - | 187 |4865]| - -
4 413 | 2130 | - - - | - | 191 | 899 - -
5 4.50 - - - -l - | 220 - - -
6 9.85 - - - - | - | 485 - - -
7 14.40 - - - | - | 625 - - -
8 19.30 - - - - | - | 880 - - -
before cooked | 45000 4500 | 11 | 11 | 14 | 14 | 230 | 230 | 1.2 | 1.2
] 3.20 | 3.20 - - - -] 149 | 144 - -
1 342 | 418 - - - | -] 182 |18 | - -
: 2 365 | 5.50 - - - | - | 168 [200]| - -
B 3 3.81 | 1086 | - - - | - | 178 |505]| - -
4 390 | 1920 | - - - - | 181 {856 | - -
5 4.65 - - - - - | 226 - - -
6 9.15 - - - - | - | 465 - - -
7 13.87 - - - - | - | 698 - - -
8 18.40 - - - - - | 896 - - -
before cooked | 4000 | 4000 | 15 | 15 [ 18 [ 18 | 200 | 200 | 1.1 | 11
0 315 | 3.15 - - -l - | 151 | 151 - -
1 333 | 465 - - - | - | 166 | 1.88] - -
2 352 | 561 - - - | -] 18 |[2863| - -
c 3 381 | 824 - - -] -] 191 | 498 | - -
4 411 | 1710 | - - - | - | 199 [925] - -
5 5.12 . - - - | - | 219 - - -
6 9.69 - - - - | - | 453 - - -
7 12.86 - - - - | - | 600 - - -
8 16.20 - - - - | - | 832 - - -
before cooked | 3800 | 3800 8 8 |11 |[11] 185 [ 185 | 86 | 86
] 295 | 295 - - -1 - | 150 |[160]| - -
1 3.02 | 4.01 - - - - | 168 |197| - -
2 350 | 592 - - - | -] 18 |[230] - -
b 3 361 | 1012 | - - - -] 199 [618 | - -
4 375 | 1850 | - - - | -] 218 [954 | - -
5 4.01 - - . .| - | 230 - . .
6 9.05 - - - - -] 418 - - -
7 12.11 - - - -] -] 595 - - -
8 14.80 - - - - - 7.52 - - .
before cooked | 3700 | 3700 | 2 2 [ 777 19 | 190 | 65 | 55
0 285 | 285 - - -l - | 144 [ 144 - -
1 3.09 | 416 - - -l - 188 171 ]| - -
2 344 | 599 - - - | - | 174 195 - .
E 3 352 | 1100 | - - - -] 18 [602]| - .
4 3.70 | 2025 | - - -l - | 199 | 089 - .
5 430 - - - - -] 221 - - -
6 8.97 - - - - | - | 452 - - -
7 10.64 - - - - | - | 586 - - -
_ 8 13.65 - - - - - 6.95 - - -
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Table 5. continued

before cooked | 4900 4900 2 8 8 250 250 | 24 | 2.4
0 3.52 3.52 - - - 183 | 1.83 - -
1 3.87 415 - - - 195 [ 2.02 - -
2 4.1 5.16 - - - 2.21 241 - -
F 3 4.31 10.14 - - - 248 | 413 - -
4 4.62 19.90 - - - 265 | 8.85 - -
5 517 - - - - 2.86 - - -
6 9.15 - - - - | 405 - - -
7 13.85 - - - - 6.30 - - -
8 18.40 - - - - 8.21 - - -
before cooked | 3850 3850 9 13| 13 205 205 | 1.8 | 1.8
0 3.00 3.18 - - - 143 | 143 - -
1 3.29 4.15 - - - 152 | 164 | - -
2 3.54 5.86 - - - 163 | 1.89 - -
G 3 401 | 1012 - - - 198 | 416 | - -
4 4.35 17.20 - - - 230 | 849 - -
5 4.75 - - - - 2.76 - - -
6 8.24 - - - - 3.98 - - -
7 11.54 - - - - 5.12 - - -
8 15.20 - - - - 7.98 - - -
Table (6): Sensory evaluation of processed cheese spread
Treatments{Storage time] Color& Appearance Body & Flavour Total
(weeks) (15) Texture(35) {50) _{100)
torage temperature °C
5 25 5 25 5 1251525
0 14 14 27 27 46 | 46 | 88 | 88
1 13 12 27 26 46 | 46 | 88 | 85
2 12 11 27 24 46 | 42 [ 86 | 77
A 3 12 10 27 23 45 | 40 | 85 ] 74
4 12 8 26 19 44 | 36 | 83 | 65
5 12 - 26 - 44 | - (83 -
6 11 - 26 - 43 - 81| -
7 11 - 26 - 43 | - | 80| -
8 10 - 23 - 38| - |[72] -
0 14 14 29 29 46 | 46 [ 90 | 90
1 13 12 29 28 46 | 46 | 89 | 87
2 12 11 29 25 45 | 43 | 87 | 79
B 3 12 1" 29 23 45 | 40 | 86 | 74
4 12 9 28 19 44 | 36 | 86 | 65
5 12 - 28 - 4 | - | 84| -
6 1 - 27 - 43| - |82 -
7 11 - 27 - 43 | - [ 81 -
8 10 - 25 - 39 | - |75 -
0 14 14 30 30 47 1 47 [ 93193
1 13 13 30 29 47 | 46 | 92 | 89
2 13 11 30 29 47 | 45 | 91 | 86
C 3 13 1 30 26 47 | 41 | 91| 78
4 13 10 29 20 47 | 37 | 90 | 68
5 12 - 29 - 47 | - |88 -
6 12 - 29 - 45 | - 86| -
7 11 - 28 - 43 | - | 83 -
8 11 - 27 - 42 - 80 | -
0 14 14 27 27 | 46 88 | 88
1 13 12 27 27 46 | 46 | 87 | 85
2 12 11 27 24 46 | 42 [ 85| 78
D 3 12 11 27 23 45 | 40 | 84 | 75
4 12 9 27 19 44 83 | 65
5 12 - 26 - 44 ) - (83| -
6 11 - 26 - 43 | - (81} -
7 11 - 26 - 43 | - |80 -
8 10 - 24 - 39| - |74 -
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Table 6. continued

Q 14 14 2
1 13 12 26
2 12 11 26
E 3 12 10 26
4 12 8. 26
5 12 - 25
6 1 - 25
7 11 - 25
8 10 - 22
[} 14 14 30
1 13 13 30
2 13 " 30
3 13 1 30
F 4 13 9 30
5 13 - 30
6 12 - 28
7 12 - 29
8 12 - 28 -
6 14 14
1 14 13 30
2 14 12 30
G -3 14 12 30
4 14 10 30
5 14 - 30
6 13 - 30
7 13 - 29
8 13 - 29
CONCLUSSION

Processed white cheese spread were successfully produced from the
formulation contained quark 30%, Ras cheese 5%, precooked cheese 5%,
Cheddar cheese 4%, palm oil 15%, butter oil 3%, skim milk powder 2%, whey
powder 3%, emulsifying salts 3%, water 30% and potassium sorbate (0.2%)
as preservatives.
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