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Abstract

Eighteen samples of available processed cheese spreads were collecied randomly from the local Egyptian
market. These samples were classified as 15 samples full-fat, and 3 samples only were low-fat cheese spread
and represented (nowadays) in brands. The samples were analysed chemically, rheologically, microbiologically
and organoleptically evaluated. There were a great variations in composition among the collected samples but
all were within the Egyptian Standards for processed cheeses. Wide variations were also observed among
samples in all rheological tests (i.e. hardness, chewiness, cohesiveness, adhesiveness and gumminess) as well as
sensory evaluation scores. Consequently, seven of the available processed cheese sauces were collected from
different retailer's shops in Egyptian market. All the collected samples were imported. The sauce samples were
analysed chemically, theologically (i.e. viscosity), microbiologically as well as they were sensory evaluated.
Great variations were observed among samples in all tests and properties. All of them were good from sensory
side of view (there was no Egyptian standard for sauces). The great variation in processed cheese samples either

for spreads or sauces were due to the different raw materials used to formulate the blends according to the

manufactures.

Keywords: processed cheese, sauces, composition, reheological propertics, sensory properties.

Introduction

Cheese is widely used as an ingredient in most of
prepared foods to add taste, texture and nutritional
quality. The high costs associated with natural cheese
production and storage, however, has improved
industry to research for alternatives (Kiely et of,
1991).

Processed cheese is an-oil-in water emulsion in
which dairy proteins play the important role of
emulsifiers. The majority of the proteins are caseins
(from cheese, rennet casein or other milk casein
sources), the emulsification potential of which is
improved by the use of chelating salts. The versatility
of the system of processed cheese can be made either
from a simple basic net of ingredients consisting of
cheese, water and melting salts, or from a complex
mix of ingredients including different types of
proteins, fat, gums, stabilizers, flavourings,
humictanis and other added minerals. Modem
technology have allowed other non-milk profein and
fat percent sources to be used in processed cheese
making for, replacing a portion of the natural
cheeses. Casein, caseinate, whey protein concentrate,
milk powder and milk protein concentrate may be
used as protein source and cream, buiter, milk fat
fractions and vegetable oils can be used in various
proportions to adjust the fat in cheese mix. Poly
saccharides, gums, stabilizers and preservatives may
also be added to reduce costs, improve flavour or
texture, or improve the shelf-life of the finial product
(Tamime ef al., 1999).

During processed chesse manufacture, some
water is added to produce a smooth and stable
emulsion (Berger ef al., 1993). Water helps in

dissolving the calcium chelating salts, hydrating the

proteins and dispersing the components. Water is
also required to achieve certain product attributes
such as softness in a cheese spread and its shelf life.
Commercial full-fat processed cheese spreads have a
moisture content between 40 and 65% with a fat
content of ai least 20% (Caric & Kilab, 1993;
kosikowoski & Mistry, 1997& El-Shibiny ef al.,
2007). However commercial low-fat 10-24%fat)
processed cheese spreads have been found fo contain
as much as 73% moisture (Lee & Klostermeyer,
2001).

Nowadays, increasing demanding convenience-
type food by consumers, which take a minimum of
preparation time but which are comparable to
homemade foods in terms of their taste and quality.
There was many attempts to produce high quality
dairy based and/or cheese based sauces (Rispoli ef
al,, 1987; Hine, 1994; Lei & al, 2004; Mounsey
and O'Riardan, 2008 and Aly ef al,, 2011).

Generally, processed cheese sauces like other
processed cheese products comprise an oil-in-water
emulsion which is stabilized by cheese protein, and
mere specifically by casein which is predominant
protein in comprised therein. The sauces are
sometimes thickened with starch, and modified
starch which generally preferred for preparation of
low acid heat sterilized sauces which require a serve
thermal process. ‘

The cheese sauce and meal kit including at least
one pouch containing the cheese sauce. The chesse
sauce exhibits desirable texture and mouth-feel, as
well as desirable flavour and visual appearance.
Further. the cheese sauce has a shelf iife of up to
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Tabie 1. Gross chemical composition of some processed cheese spreads available in the Egyptian market.

Samples code % Moisture

F/DM

%Protein %CHO

%Ash Salt/Moisture

Full- fat processed cheese spreads

1 55.96 48.91 14.47 25 2.84 2.69
2 55.73 50.44 14.26 2.4 2.63 3.04
3 54.58 49.85 14.75 2.1 2.64 3.03
4 53.85 47.60 14.14 2.3 2.77 2.76
5 53.41 48.46 14.80 22 2.94 2.64
6 54.86 30.46 13.86 29 3.48 2.74
7 54.47 56.42 17.53 1.6 3.43 313
8 53.16 47.26 14.63 12 3.25 3.06
9 5342 48.08 14.30 1.7 336 3.04
10 35.51 52.55 14.83 20 3.51 3.04
11 55.13 53.95 14.67 2.5 3.26 3.78
12 5321 50.15 14.71 2.9 .61 3.80
13 53.73 53.47 14.50 27 3.61 3.04
14 53.69 53.40 14.83 2.8 311 397
15 54.77 5942 17.22 2.7 3.27 3.69
Range Max 55.93 59.42 17.53 29 361 3.97
Mini 53.16 47.26 13.86 1.2 2.63 2.64
Average 54, 54 53.34 15.54 2.05 3.12 3.30
Low- fat processed cheese spreads
16 55.83 21.28 17.90 2.1 2.92 2.51
17 54.86 18.83 17.01 26 3.10 2.81
18 53.54 15.59 17.29 24 3.30 3.04
range Max 54.86 21.28 17.90 26 3.30 3.04
Mini 53.54 18.83 17.01 2.1 2.92 251
Average 34,20 20.05 17.45 235 3.11 2.55

AR

Nitrogen fractions: Soluble N and N.P.N (table
2) were averaged in full-fat 0.222 and 0.148% while
in low fat cheese were 0.261 and 0.136%,
respectively. These differences are due to the amount
and degree of cheese ripening in the blends. Also,
these variations may be due to the composition of
other added ingredients in the cheese blends.
{Tamime ef al., 1999).

The pH values of full-fat spreads were ranged
from 5.53 to 6.16 with an average of 5.85. Regarding
to low-fat spreads the pH was ranged from 5.78 to
5.81. All the Egyptian cheese spreads were within
the range of Lee & Klostermeyer (2001) who
recommended that pH for processed cheese spread
ranged from 5.6 t0 6.2.

TVFA in full-fat and low-fat cheese spreads
(table 3) averaged 25 and 23 ml 0.IN NaOH /100g
cheese, respectively. The TVFA was higher in full-
fat cheese than low~fat cheese due to the higher fat
content in the formulas, also, the variation in TVFA
may be due to the differences in the amount and
ripening degree of the cheese wsed in making the
cheese spreads and at the same time to the added
flavours.

il Separation:

The oil separation index of full-fat spreads ranged
from 0.0 to 19.0% as there was three samples free
from oil separation, also one sample from fow fat
spreads was free from oil separation (Table 3). The

wide variation of oil separation is due to several
factors i (the percentage and type of the

emulsifying salts and the use of vegetable oil with
different melting index to replace part of the milk
fat). Generally, low-fat spreads were lower than full-
fat spreads in their oil separation index. The results
are in the vicinity of those of khader et al., (1997)
and Abd Rabe et al,, (2005).

Rheological properties:

Texture profile

The textuwre profile parameters i.e. (hardness,
adhesiveness, cohesiveness, springiness, gumminess
and chewiness) of some processed cheese spreads
available in Egyptian market were determined by
texture profile analysis using Brookfield AT3
Texture Analyzer and the results are illustrated in
Table (4). Adhesiveness is described to imitate as the
stickness of sample in the mouth throughout
mastication (from slippety to sticky). The
Adhesiveness values clear high variation as it ranged
from 0.0 to 13.53kg with an average of 6.768kg in
full-fat spread cheeses. In low-fat spreads, one
sample did not measured. The great variation of the
adhesiveness can be attributes to the different
ingredients involved in preparation of the cheese
spread blends, Cohesiveness imitate by the panels as
the degree to which the cheess sample deforms
before ruptwing. Data in Tabie (4) indicate the
instrumental cohesiveness values of some processed
cheese spreads in the local Egyptian market. There
was a great variation in the values of cohesiveness
ranging from 0.101 to 0.85cm with an average of
0.48Zcm.

Apnals of Agrie, Sci, Moshiohor. Yol 35 (2) 2017,
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Hardness considered as an important parameter
for cheese quality (from soft to firm) (Lee ef al,
1978). The values of spreads hardness varied from
33,5 to 430.0 with an average of 231.75 in full-fat
cheese spreads. In low-fat spreads one sample did not
measured any results on the apparatus while the other
two samples recorded 44.5 and 41.5g, respectively.

The obtained results for hardness gave high
variations which atiributed to the different
ingredients used in the blends especially fat content
and its type, emulsifiers and other substances used
and the pH of the spreads (Ennis and mulvihill,
1997}

Springiness was described to the panelists as
bouncing property of sample through several
consecutive liters (from plastic to elastic).
Springiness values of the Egyptian cheese spreads
varied between 11.02 to 29.02 with an average of
20.02cm in full-fat cheess, but in low-fat cheese it
was 1534 and 18.4cm and one sample did not
measured. The variations attributed to the different
ingredients used in the blends in addition to the
variation of the salt or emulsifier agent, also it was
found a higher correlation between springiness and

the pH and the lactose of the cheese spreads (Younis
et al,, 1991 and Abou El-Nour 2001).

Gumminess is expressed as a result of hardness
multiplied with cohesiveness. Tabie (4) recorded the
values of gumminess of the processed cheese spreads
available in the Egyptian market. It is obvious that
there was a rangs of variation between 27.2 to 159.2
with an average of 93.20g in full-fat spreads, while it
was 27.1 and 35.4 in two samples of low-fat spreads.

Chewiness described to the panelist as the
mumber of chews required to swallow a certain
amount of sample. It is described from tender to
tough. It is refated to primary character of hardness,
cohesiveness and springiness. The results of
chewiness property of some processed cheese
spreads available in Egyptian market varied from 2.9
to 56.7 with an average of 29.80kg/em for full-fat
samples, while it was 4.07 and 6.29 in two samples
of low-fat spreads. The great variation in this respect
is due to different blends used in the cheese
manufacture, These results are in the same trend
found by Younis e al., (1991k) who found that there
are high relationship between the total nitrogen and
chewiness properties of processed cheese.

Table 4. Texture analysis of some processed cheese spreads available in Egyptian market.

Samples Adhesiveness Cohesiveness Hardness  Springiness Gumminess  Chewiness
(ke) cm (€ mm (2) (kg/em)
Full- fat processed cheese spreads
1 1.50 0.70 49.0 12.56 300 2.90
2 2.60 0.78 380 16.51 29.6 4,79
3 0.00 0.85 335 17.51 28.5 490
4 1.82 0.74 36.5 16.65 27.2 443
5 3.12 0.78 39.0 16.00 304 4.76
6 1.96 0.51 50.0 14.04 25.5 3.51
7 4.88 (.89 68.0 22.35 60.7 13.25
8 3.44 0.57 130.0 13.71 63.8 9.92
9 1.89 0.45 121.5 11.02 54.2 5.86
10 330 0.61 89.5 14.18 55.9 7.77
11 9.97 0.66 42.0 1501 27.7 4.08
12 9.93 0.73 430.0 18.33 157.4 56.70
13 9.04 0.56 280.5 16.88 156.5 25.91
14 13.53 0.55 263.5 18.16 159.2 28.36
15 4.54 0.101 79.5 2942 79.0 19.12
Range Max 13.53 0.85 430.0 29.02 159.2 56.70
Mini 0.00 0.101 33.5 11.02 27.2 2.90
Average 6.768 0.482 231.75 20.02 93.20 29.80
Low- fat processed cheese spreads
16 2.44 0.65 41.5 1534 27.1 4.07
17 2.80 0.80 44.5 18.14 354 6.29
18 INIM* NM NM NM NM NM
Average 2.62 0.725 43 16.74 31.25 5.18
*Not Measured

Aamals of Agric, @l Moshiohor, d ol 3542) 2017
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materials used. Brand (1) recorded the highest
moisture content while minimum moisture content
was for cheese sauce brand (6). The average of the
obtained moisture content is lower than those given
by Saad, (2011).

F/DM content was averaged 57.29% which was
lower than Saad, (2011). The highest value was for
brand (3) and the lowest was for the sauce brand (1).
The differences were atiributed to the raw materials
used to formulate the biends.

Protein content of the processed cheese sauces
which illustrated in table (6) ranged from 3.56 to
9.34 with an average of 6.45%. It was noticed that
the sample which had minimum protein content was
characterized by high fat level (table 6). The same
observation was recorded by Saad, (2011).

The carbohydrate {CHO) according o the data
caleulated by differences for processed cheese sauce
(table 7) ranged from 7.30 and 10.13 with an average
of 8.72%. The differences in the CHO are due to the
raw materials used in formulating the processed
cheese sauce blends which are especially from the
skim milk or whey as they are rich in lactose. The
highest carbohydrate content was for processed
cheese sauce brand (4) and the lowest for sample
code brand (3).

The ash content of processed cheese sauce
samples collected from Egyptian market (Table 7)
ranged from 2.79 and 3.84 with an average of 3.33%.
All brands examined lies within the Egyptian Legal
Standard 1970 (i.e. not more than 8%). The results
are in accordance with Saad, (2011).

Table 6. Gross chemical composition of some processed cheese sauce samples collected from Egyptian market.

Sample code %Moisture FE/DM Protein% % CHO  Ash% Salt Moisture
Brand 1 66.43 37.21 9.34 8.73 3.53 3.027
Brand 2 61.63 60.07 420 8.36 2.90 2.767
Brand 3 37.02 77.36 3.56 7.30 3.40 2.220
Brand 4 47.12 27.87 7.06 10.13 279 2.090
Brand 5 44.46 73.08 3.79 8.53 313 2.627
Brand 6 36.18 74.76 3.67 8.15 3.84 3.537
Brand 7 40,77 73.95 426 7.65 3.76 3.430

R Max 66.43 77.36 0.34 10.13 3.84 3.537
Ange Mini 36.18 3721 3.56 7.30 2.79 2.090
Average 51.31 37.29 6.45 §.72 333 2.814

Salt/moisture ratio in the Egyptian market sauces
averaged 2.814% ranging from 2.090 to 3.537%. The
variation in the salt/moisture ratio may be deduced to
different ratios of salt in the ingredients from which
they were made. Also, the salt/moisture ratio affected
by the moisture content of surveyed processed cheese
sances however, all varieties lies within Egyptian
Legal Standards (1970) for processed cheese (i.e.
not more than 4%). The results also agree with Saad,
(2011).

Nitrogen fractions are presented in (table 7).
The SN ranged from 0.231 to 0.758 with an average

of 0.495% while SN/TN ranged from 40.47 to 68.41
with an average of 54.44%. SN/TN ratio with wide
variations among the tesied brands suggested
differences ir the amount and degree of ripening in
the cheeses which was used in its manufacture. The
SN lies within the range given by Saad, (2011)
NPN/TN also showed a wide variation among the
different samples ranging from 8.53 to 20.49 with an
average of 14.51%. The NPN constitutes 2 part from
soluble nitrogen of cheese. This may be originated
from the ingredients used or from the peptizing effect
of emulsifying salts (Meyer, 1973).

Table 7. Nitrogen fractions of some processed cheese sauce samples collected from Egyptian market.

Sample code TN% SN% SN/TN NPN% NPN/TN
Brand 1 1466 0.594 40.52 0.125 8.53
Brand 2 0.656 0.350 53.35 0.114 17.38
Brand 3 0.576 0231 40,47 0.113 19.02
Brand 4 1,108 0.758 68.41 0.114 10.29
Brand 5 0.594 0.241 40.57 0.113 19.02
Brand 6 0.576 0316 54.86 0.118 20.49
Brand 7 0.667 0.275 4123 0.123 18.44

Max 1.466 0.758 68.41 0.125 20.49

Range Mini 0.576 0231 40.47 0.113 §.53

Average 1.020 0.495 54,44 0.117 14.51

Acidity of the collected processed cheese sauces
from the Egyptian market ranged from 0.55 to 0.90

with an avemge of 0.73% (table 8). While the pH
values ranged from 3.88 1o 4.84 with the average of

spaals of Ageie. Sei, Moshtehor, Yol 35 (2) 2017,
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Concerning yeasts & moulds, coliforms and spore
forming bacterial counts, all samples of cheese
sauces were free from all the tested organisms. This
may attributed to the processing conditions and that
all brands contained preservatives
Sensory evaluation of sauces

The sensory evaluation of processed cheese sauce
samples coliected from the Egyptian market is
presented in table (10).

Generally, the additives added to the base
sauces formula (ie. flavours, thickening agent,
colours..., etc) affect on the properties of the final
products. '

The ocolouts of cheese sauces have wide
differences according to the panelists evaluation, the
brand (1) and brand (4) were the best samples of

cheese sauces scored (19), while brand (6) and brand
(5) got the lowest points (15). Referred to flavour,
the scores (39) were given almost to all samples
according to panelists opinion except the sample
brand (1) as it got the lowest points (35) due to the
differences of the aroma and flavour. Regarding to
the inner appearance which expressed by the body
and texture, the cheese sauces showed a variation
among the all samples. Brand (7) cheese sauce was
the lowest in body and texture score (33) as it
showed an oily separated body with low emulsion
viscosity. Surveyed samples of processed cheese
sauce cleared that brand (2 and 3) were the most
accepied samples and they got the highest total
scores (95) for its good appearance and chiny, good
aroma and smooth and have a good body and texture.

Table 10. Organoleptic properties of processed cheese sauce samples collected from Egyptian market.

Sample code Characteristic
Quter appearance (20) Body and Texture {(40) _ Flavour (46)  Total scores (106}
Brand 1 19 39 35 93
Brand 2 17 39 39 95
Brand 3 17 39 39 - 95
Brand 4 19 35 35 93
Brand 3 15 35 37 87
Brand 6 15 36 39 90
Brand 7 16 33 39 88
Range Max 19 39 39 95
Mini 15 35 35 87
Average 17 37 37 91
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