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ABSTRACT

This study was carried out to study the possibility of using some dairy products
such as (Labenah, Feta cheese made by U.F. and Ricotta cheese made from
Mozzarella cheese whey, which are available in many dairy factories as substitute for
Ras cheese (ripened or semi-ripened) at ratio 50% or 100% in the manufacture of
spread processed cheese . The effect of substituting these products on physico-
chemical, rheological and organoleptic properties of spread processed cheese was
also studed during storage period up to 3 months at 5°c. The obtained results could be
summarized as follows:

Spreads processed cheese (PCSs) made by substituting semi-ripened or
ripened Ras cheese for all treatments were significantly lower in dry matter (DM)
values, Total protein/ dry matter(TP/DM), and higher significantly in fat/dry matter
(F/DM) as compared with control. This was more pronounced when substituting semi-
ripened Ras cheese more than the ripened cheese.

In all treatments, significantly lower pH values ,soluble nitrogen (SN) and
total protein (TP) were observed , and significantly higher in titratable acidity % ,fat/
total nitrogen (F/ TN) and also higher significant in casein / total N nitrogen than the
control.

Substituting of Ras cheese in all treatments led to highly significant in
meltability values in ripened Ras cheese more than semi-ripened as compared with
control at ratio 50%.

Substituting of semi-ripened Ras cheese by 50% from Labenah or Ricotta
cheese resulted in an increase in the oil separation , while using Feta cheese at the
same ratio resulted in lower oil separation. No oil separation occurred when
substituting 100% semi-ripened Ras cheese with any substitutes.In all treatments, the
hardness of cheeses was highly significant, while it was lower during the storage
period than control, and it was less in semi-ripened case than the ripened Ras
cheese. Significantly higher values of chewiness, adhesiveness and gumminess
than the control, and lower in cohesiveness values. PCSs made by replacing Ras
cheese for all treatments were highly significant in elasticity values as compared with
control. On the other hand, when substituting 50% semi ripened Ras cheese with
Labenah resulted in similar elasticity in case of replacing ripened Ras cheese by Feta
cheese or Ricotta cheese at ratio 50% and 50%, 100% respectively. They were
significantly different in organoleptic properties of PCSs for all treatments .
Substituting of Ras cheese resulted hn significant decrease in flavour values, but it
was the best when using semi-ripened, while the texture was similar or better than the
control, when substituting the semi-ripened Ras cheese at ratio 50%. Substituting
ripened Ras cheese with Feta cheese or Ricotta cheese at ratio 50% resulted to the
best texture than control.
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INTRODUCTION

Processed cheese is a generic term used to describe three separate
categories of cheese. These categories are pasteurized processed cheese
(PC), Pasteurized cheese food (PCF) and pasteurized cheese spread (PCS).
(Code of Federal Regulation, 2003). These categories differ on basis of the
requirements for minimum fat content, dry matter basis and the maximum
moisture content as well allowed as the quality and the number of optional
ingredients that can be used. The moisture content of pasteurized cheese
food is not more than 44% and the fat content is not less than 23%. The
moisture content of pasteurized cheese spreads between 50-55%and the fat
content is between 20-22%.

Egyptian consumers prefer the processed cheese because of its taste,
spreadability and its low price as well as the high keeping quality even if it is
stored out of the refrigerator.Cheese ripening requires great facilities and long
period since most hard cheese demands large storage room equipped with a
refrigeration system and humidity controller which is commercially expensive.
On the other hand, the experiments which have been done through the last
25 years concerning acceleration of cheese ripening didn't give the aimed
results. At mean time the continuous increase of ripening price (3-8months)
results in increasing the cheese cost.

Recently, in the USA and Europe, imitations cheese had been
marketly appeared with reasonable prices are highly appreciated by the
consumers; it is widely exploited to different variety of cheese, e.g. Cheddar,
Chishire and Edam cheese.

The use of whey protein concentrates (WPC) in processed cheese
spread had several technological, nutritional and economic advantages. The
use of the cheap (WPC) to replace the expensive cheese would reduce the
cost of this product and offer feasible way for utilization of (WPC) the high
biological value of whey proteins would improve the nutritional value of
processed cheese spreads containing (WPC). Also, the addition of (WPC) in
processed cheese spread can modify the functional properties of the product
for different usages.

The Aim of study: Utilize some cheap dairy products such as
(Labenah, Feta cheese made by ultra- filtration, Ricotta cheese made from
Mozzarella's cheese whey) which are available in many factories. Also study,
the effect of their substituting with semi ripened or ripened Ras cheese on
physico- chemical, organoleptic and rheological properties of spread
processed cheese, and to investigate the effect of storage period up to 3
months on spread processed cheese properties.
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MATERIALS AND METHODS

- Semi ripened Ras cheese (three month) and ripened Ras cheese (six
month).

- Milk: Fresh raw cow's milk

- Cream

- Fresh Ricotta cheese from Mozzarella whey was obtained from the Dairy
pilot plant at the Department of Dairy Science and Technology, Faculty of
Agriculture, Alexandria University.

- Feta cheese was obtained from Green land Group food products.

- The emulsifying salts used were a mixture of Egy FOS S20and Egy FOS
B4with ratio (1:1)

- Stabilizer: The stabilizer used was Dairy Gel 162.

Emulsifying salts and stabilizers were obtained from Egy Dairy

Egyptian co.

- Dried whey: (11% protein) was obtained from Gars. Food composition Alex.

- Preservatives: Nissin, potassium sorbate: Were obtained from EL-
Gombhouria co. Alexandria

Table (1): composition of Ingredients:

: Moisture | Dry matter Fat Protein

Ingredient (%) y(%) (%) (%) pH
Ripened Ras cheese Y4,7) Vo, A Yo on Ya,e 0,0
Semi ripened Ras cheese VY, €Y 1Y,0A vV, Ve,ee 5.97
Feta cheese v, YA ¥,y V¢,0 YE,v £,TA
Ricotta cheese YY,AT YY) ¢ 9,0, VY, e €00
Labenah 149,4A Yo,e¥ A Vo, S0
Cream 0f,9. £0,) . Eo, e 3.60 ND

Whey of Mozzarella cheese was heated in water bath at 90°Cfor 30
min, acidified with lactic acid. The denatured whey protein was recovered by
filtration through fine cheese cloth for 6h (Morr, 1985 and Metwally, 1992).

Cow's milk was heated at 90°Cfor 15 min, then cooled to 45°C, and
inoculated with 2% (V/V) yoghurt starter (S. thermophilus + L. bulgaricus)
and incubated at 42°C for about four hours then, 5% (V/V) of salt was added
then recovered by filtration through fine cheese cloth for 24h according to
(Tamime and Crawford 1984)

Control processed cheese was prepared (5kg) from 20% semi ripened
Ras cheese and 30% ripened Ras cheese as a base blend by cooking at
95°Cfor 8 min to obtain the control processed cheese spread. According to
(Meyer 1973).

Twelve treatments of processed cheese spread were prepared by
replacing the hard cheese in the base blend at ratios of 50 and 100% by
Labenah, Feta cheese and Ricotta cheese (Table 2). The composition of
each batch of processed cheese treatments were adjusted to contain in a
final product, 56% + 1% moisture and 50% + 1% fat /dry matter according to
the Egyptian standards (2001).The hot product of processed cheese spreads
was packaged into 250g glass Jars. Then cooled and stored at 5°C + 1.The
resultant processed cheese spreads were analyzed for chemical, physical,
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rheological and organoleptic properties. when fresh and after storage for 1, 2
and 3 months, at 5°C.

Titratable acidity in milk and cheese was determined as a lactic acid %
according to A.O.A.C (2000).

The pH values in milk and cheese were estimated using a glass
electrode pH meter type. Digital. (Hanna instruments pH meter Hi8014 lItaly).
According to A.O.A.C (2000).

The moisture content in milk and cheese was determined according to
A.0.A.C (2000).

Fat content was determined by conventional Gerber's method was
described by Ling (1963).

The Total Nitrogen content in the cheese and raw materials was
estimated as described by Kosikowsky (1978).

The Soluble Nitrogen in cheese was estimated according to EL-Erian
(1969) and as modified by Attia (1970).

Meltability of processed cheese spread was measured in duplicate
using the meltability test as described by Olson and Price (1958) and
modified by Rayan (1980).

The fat lackage methods described by Nilson and Lacshair (1976).

The cheese samples were calculated for textural properties according
to Chen et al. (1979):

Processed cheese samples were organoleptically evaluated according
to Ayad et al._(2004) as follows: 10 point for colour, 40 point for Body and
Texture and 50 point for flavour.

Data reported are the average of 3 measurements per replicate. The
GLM procedure using SAS statistical analysis software package (SAS
Institute, 1999) was used for ANOVA. Means of separation was conducted
using Duncan's multiple range tests. Differences were considered significant
at P <0.05.

RESULTS AND DISCUSSION

Physico-chemical properties of processed cheese spreads (PCSs)
made by substituting semi ripened and semi ripened Ras cheese with
Labenah (Ala, Alb), (A2a, A2b Feta cheese (Bla, Blb), (B2a , B2b) and
Ricotta cheese (Cla, Clb), (C2a, C2b) respectively are shown in Tables (3,
4)

Results revealed that PCSs made by replacing semi ripened and
ripened Ras cheese for all treatments were significantly lower in DM than the
control (L.S.D 0.066) as illustrated in Tables(3a and 3b). PCSs made by
replacing semi ripened Ras cheese with Ala, Bla and Cla were significantly
higher in DM than those made by replacing ripened Ras cheese with A2a,
B2a and C2a, while DM of PCSs made by replacing semi ripened Ras
cheese with Alb and B1lb were lower than those made by replacing ripened
Ras cheese with A2a, B2b. Moreover, DM of PCSs made by replacing semi
ripened Ras cheese with C1lb was similar with that made by replacing ripened
Ras cheese with C2a and C2b.
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These results depend on the percentage of moisture of substituted materials,
consequently they affect on t he content from DM. There were significant
difference (P < 0.0001) in the DM content among treatments. DM of all
cheese treatment increased significantly (L.S.D 0.036) as storage period
progressed [Table (3c)] .

Table (3a): Mean square and significant different on physico-chemical
properties of substituting semi ripened Ras cheese with
Labenah, Feta cheese and Ricotta cheese at ratios50 and
100%, respectively

Treatments
Composition | Control A2 B2 C2 L.Ss.D
A2a A2b B2a B2b C2a C2b
DM 44.704 44,157 | 44.31° | 44.22°% | 44.71* | 44.31° | 44.23"F | 0.066
F/IDM 49.08°P | 49.68" | 49.245C | 49.09°° | 49.10°° | 49.61* | 49.62* | 0.178
TP/DM 30.944 29.36% | 28.987¢H | 29.51° | 28.95M°¢ | 29.785 | 29.72% | 0.097

Table (3b): Mean square and significant different on physico-chemical
Properties of substituting ripened Ras cheese with Labenah,
Feta cheese and Ricotta cheese at ratios 50 and 100%,
respectively.

Effect Mean square by storage period
. Storage
Composition period TreatTents To T1 T2 T L.S.D
_ DF=12
DF=3
DM 1.23%* 0.37** 44.12° | 44.27° | £4.40° | 44.53* | 0.036
F/DM 0.25** 0.65*** 49.318 | 49.27° 49,358 49.46" | 0.098
TP/DM 0.18*** 371 29.48" | 29.39°% | 29.378%C | 29.32° | 0.054

Tables (3c): Mean square and significant different between cheese
treatments and storage period on physico-chemical
properties of PCSs stored at5°C.

Treatments
Composition Control Al Bl Cl LSD
Ala Alb Bla Blb Cla Clb
DM 44.70" | 44.225F | 44.22PFF | 44,418 | 44.22PF | 44.32° | 44.28°° | 0.066
F/DM 49.08°P | 49.33% | 49.36°% | 49.02° | 49.41® | 49.37% | 49.61* | 0.178
TP/DM 30.94* | 29.05°F | 28.92" | 29.07F | 28.92" |29.49°P | 29.40°F | 0.097

DM: Dry Matter TP/DM: Total protein / Dry Matter F/DM: Fat / Dry Matter
A,B,C,D,: means not followed by the same upper case letter in column are significantly
different (P<0.05

(** Significant at P<0. 001) (*** Significant at P<0.0001) DF: degree of freedom

The results revealed that PCSs made by replacing semi ripened Ras
cheese for all treatments were significantly higher in F/DM than the control,
while PCSs made by Bla were significantly lower than the control(L.S.D
0.178) [Table (3a)]. PCSs made by replacing ripened Ras cheese with A2a,
A2b, C2a and C2b were significantly higher in F/DM than the control, while
with B2a and B2b were non- significant in F\DM than the control(L.S.D 0.178)
[Table (3b)]. PCSs made by replacing semi ripened Ras cheese with Alb and
B1b were higher in F\DM than those made by replacing ripened Ras cheese
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with A2b and B2b,but PCSs made by replacing semi ripened Ras cheese
with C1lb was similar in F\DM which made by replacing ripened Ras cheese
with C2a and C2b. While PCSs made by replacing ripened Ras cheese with
A2a and B2b were higher in F/DM than made by replacing ripened Ras
cheese with Ala and Bla. There were significant differences (P < 0. 0001) in
F/DM content among treatments. The storage period at 5°C for TO,T1 and T2
were non significant while T3 was significantly higher in F\DM (L.S.D 0.098).
while interaction between time of storage for all treatment were significant in
F/DM (P < 0.001) [Tables (3c)]. The results revealed that the PCSs made by
replacing semi ripened Ras cheese for all treatments were significantly lower
in TP/DM than the control (L.S.D 0.097) [Table (3a)]. Also PCSs made by
replacing ripened Ras cheese for all treatments were significantly lower in
TP/DM than the control (L.S.D 0.097) [Table (3b)]. While PCSs made by
replacing ripened Ras cheese for all treatments were higher in TP/DM than
those made by replacing semi ripened Ras cheese. There were significant
differences (P < 0.0001) in TP/DM among treatments. The TP/DM content of
all cheese treatments decreased significantly (L.S.D 0.054) as during storage
period progressed [Table (3c)].

Results also revealed that PCSs made by replacing semi ripened and
ripened Ras cheese in all treatments were significantly lower in pH than
control cheese (L.S.D 0.093) [Tables(4a) ,(4b)]. This could be due to the low
pH value of Labenah, Feta cheese and Ricotta cheese as compared with that
of semi ripened and ripened Ras cheese. PCSs made by replacing ripened
Ras cheese with were higher in pH values than PCSs made by replacing
semi ripened Ras cheese with Salem et al. (1987) found that using denatured
whey protein (DWP) or co-precipitates (CP) decreased the pH values with
increasing content of (DWP) and (CP). EL-Saadany (1997) found that the
partial substitution of Ras cheese with ultrafitred retentate caused a
significant increase in pH value.

Our results agree with those of Hanna and Nader (1998), who found
that making processed cheese from lIragi white soft cheese in place of
cheddar cheese had lower pH value. Also,. pH values of all cheese
treatment decreased significantly (L.S.D 0.05) as storage period progressed
at 5°C for 3 months. There were significant differences (P < 0.0001) in pH
values among cheese treatments as shown in Table (2c).This reduction could
be attributed to the limited growth and the activity of resistant microflora and
enzymes in the products. It could also be due to the hydrolysis of polymerized
phosphate present in the emulsifying salts and interaction with protein
(Tamime et al., 1990, Younis et al.,, 1991a, Aly et al., 1995 and Chambre
&Daurelles, 2000).

Therefore,these result revealed that PCSs made by replacing semi
ripened and ripened Ras cheese in all treatments in this study were
significantly higher in T. acidity than PCSs control cheese (L.S.D 0.048)
[Tables (4a) , (4b)]. On the other hand, PCSs made by replacing semi
ripened Ras cheese with Alb, B1lb and Clb were higher in T. acidity than
PCSs made by replacing ripened Ras cheese with A2b, B2b and C2b,.
However the PCSs made by replacing semi ripened Ras cheese with Cla
was similar with that of ripened Ras cheese with (B2a and C2a). This could
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be due to the increase in T. acidity of Labenah, Feta cheese and Ricotta
cheese as compared with acidity content of semi ripened and ripened Ras
cheese. Our results agree with those of Salem et al. (1987), who found that
the using denatured whey protein (DWP) and co-precipitates (CP) in making
low fat processed cheese spread caused an increase in the titratable acidity
with increasing content of (DWP) and (CP) values. Omer (2003) found that
using cow's, buffaloes' and mixture of buffaloes' and cow's milk (1:1) fresh
soft white cheese and flavored pastes in making processed cheese spread
increased acidity. There were significant differences (P < 0.0001)) in titratable
acidity (T.A) among treatments. Trititable acidity of all cheese treatments
increased significantly(L.S.D 0.026) as storage period progressed [Table
(4c)] .

Results revealed that substituting of semi ripened Ras cheese for all
treatments in base blend resulted in significantly lower TP content in PCSs
than the control. Substituting ripened Ras cheese for all treatments in base
blend resulted in significantly lower TP content than control cheeses. while
the PCSs made by substituting ripened Ras cheese were higher in TP
content than those made by substituting semi ripened Ras cheese for all
treatments (L.S.D 0.041) [Table (4a) ,(4b)]. These changes occurred in TP of
PCSs may be due to the differences in TP contents of the components and
semi ripened and ripened Ras cheese as shown in (Table I).. This result
agreed with EL Neshawy et al. (1988) who reported that the addition of WPC
to blends resulted in products of fine consistency and high in protein content.
EL-Saadany (1997) found that the increased in total protein content of (PC),
when making by partial substitution of Ras cheese by ultrafiltration retentate
with ratios of 50 and 100 % respectively. Kebary et al. ( 2001) found that total
nitrogen increased by substitution of kariesh cheese with denatured whey
protein. There were significant differences (P < 0.0001) in Total Protein (TP)
content among cheese treatments. TP content of all cheese treatments
increased significantly (L.S.D 0.01) as storage period progressed[Table (4c)] .

Results also revealed, that PCSs made with substituting semi ripened
Ras cheese for all treatments were significantly lower in SN content than the
control PCSs. Also the PCSs made with substituting ripened Ras cheese for
all treatments were significantly lower in SN content than the control PCSs
(L.S.D 0.055) [Tables (4a), (4b)], While PCSs made by A2a similar in SN with
control. Which could be due to the low SN content in Labenah, Feta cheese
and Ricotta cheese being added in the formula. The SN contents decreased
by increasing the replacement ratios of semi ripened and ripened Ras cheese
with Labenah, Feta cheese and Ricotta cheese in the base blend. PCSs
made by substituting ripened Ras cheese with (A2a, A2b) and (B2a, B2b)
were higher than PCSs those made by substituting semi ripened Ras cheese
with (Ala, Alb) and (Bla, B1lb). While PCSs made by substituting semi
ripened Ras cheese with (Cla, C1b) were higher than the PCSs made by
substituting ripened Ras cheese with (C2a, C2b). [Tables (4a) , (4b)]. Our
results are in agreement with those reported by (Abd EL- Baky 1987 and
Salem et al., 1987). El-saadany (1997) found that the using of ultrafiltration
retentate in making processed cheese had a significant decrease in soluble
nitrogen content.
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There were significant differences (P < 0.0001) in Soluble Nitrogen (SN)
content among treatments. The SN content of all cheese treatment increased
significantly (L.S.D 0.03) as storage period progressed [Table (4c)]. The
change occurred in SN contents during storage might be due to the
enzymatic activity of heat resistant proteinases or psychotropic spore forming
bacteria present in the product Tamime et al. (1990), Younis et al. (1991a)
and Aly et al. (1995).

Therefore, these results revealed that PCSs made by substituting semi
ripened for all treatments and ripened Ras cheese for all treatments were
significantly higher in casein/ Total Nitrogen than the control (L.S.D 0.324)
[Tables (4a) , (4b)]. While PCSs made from the substituting of semi ripened
Ras cheese with (Ala, Alb, Bla and B1b) were higher than PCSs made by
substituting ripened Ras cheese with (A2a, A2b, B2a and B2b), while PCSs
made by Cila and Clb were lower than those made by C2a and C2b. These
changes occurred in casein/Total Nitrogen of PCSs which made by partial
substituting of semi ripened and ripened Ras cheese. It may be attributed to
the differences in soluble nitrogen and total nitrogen contents in the semi
ripened and ripened Ras cheese. There were significant differences (P <
0.0001) in Casein/ Total Nitrogen content among treatments. Casein /Total
Nitrogen of all cheese treatment decreased significantly (L.S.D 0.18) as
storage period progressed [Table (4¢)].The results revealed that PCSs made
by substituting semi ripened and ripened Ras cheese for all treatments were
significantly higher (L.S.D 0.035) in F/TN than the control [Table (4a) ,(4b)].
PCSs made by substituting semi ripened Ras cheese were higher in F/TN
than PCSs made by substituting ripened Ras cheese. It could be attributed to
the differences in total nitrogen contents for the components or the semi
ripened and ripened Ras cheese. There were significant differences (P <
0.0001) in the F/TN content among treatments. F/TN did not significantly
change at TO, T1 but change significantly at T2 (L.S.D 0.019) [table (4c)].The
chemical compositions of PCSs were reported to be changed very slightly
during storage at the refrigerator temperature (Abd EL- Salam et al., 1996;
Hamed et al., 1997; El Sorbaty et al., 1998 and Mohamed, 2004).

Table (4a): Mean square and significant different on physico-chemical
properties of substituting semi ripened Ras cheese with
Labenah, Feta cheese and Ricotta cheese at ratios50 and
100%, respectively.

Treatments
Composition |Control Al Bl C1 L.S.D
Ala Alb Bla B1b Cla Cib
pH 5.87A | 5.65PF | 5.63F |5.69CPE| 5.74BC |5.73CP | 5.67C°PE | 0.093
Acidity 1.028 | 1.39~ | 1.37~ | 1.20° | 1.32® | 1.12° | 1.35"® | 0.048
Casein/TN 91.99F |92.62°P | 92.86° | 94.098 | 93.808 | 93.95B | 93.878 | 0.324
TP 13.82” | 12.85F |12.79FF| 12.91C |12.78F7 | 13.068| 13.01B¢| 0.041
SN 1.11* | 0.95B€ | 0.91°° | 0.79% | 0.79F | 0.79% | 0.87° |0.055
F/TN 10.10" | 10.858 | 10.88 | 10.74P | 10.91* | 10.667 | 10.75° | 0.035
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Table (4b): Mean square and significant different on physico-chemical
properties of substituting ripened Ras cheese with
Labenah, Feta cheese and Ricotta cheese at ratios50 and
100%, respectively.

Treatments
Composition Control A2 B2 C2 L.S.D
A2a A2b B2a B2b C2a C2b

pH 5.87% 5.758¢ | 5.71CPF | 5758¢ | 5.71CPE | 5.758C | 5.83"8 | 0.093

Acidity] 1.02F 1.36"8 1.14° 1.10° 1.12° 1.10° | 1.05% | 0.048
Casein/TN| 91.99% | 92.38° | 92.57°P | 93.785 | 93.82° | 94.64" | 94.64" | 0.324
TP| 13.82" | 12.955¢ | 12.83%F | 13.045¢ | 12.94° | 13.19"% | 13.13% | 0.041

SN 1.11% 0.998 0.965¢ 0.81F 0.80F 0.71F 0.70F | 0.055

F/TN| 10.10" | 10.82° | 10.87% | 10.64" | 10.76° | 10.57¢ | 10.70% | 0.035
SN: Soluble Nitrogen;  TP: Total Protein; F/TN: Fat/Total Nitrogen
AB,C,D,E,FH,G: means not followed by the same upper case letter in column are
significantly different (P<0.05)

Table (4c): Mean square and significant different of cheese treatments
and storage period on physico-chemical properties of
PCSs stored at 5°C.

N Effect Mean square by storage period
Composition peﬁtgéag§:3 Trelsaéll]leznts To T1 T T3 L.S.D
pH 0.09%** 0.06*** 5.75* | 5.77* | 5.698 | 5.68% | 0.051
Acidity 0.26%** 0.22%** 1.12°] 1.14° | 1.258 | 1.29* | 0.026
Casein/TN 4.36%** 9.12** 193.81"| 93.628 | 93.40° | 93.03P | 0.180
TP 0.22%* 0.14** 112.98P| 13.00¢ | 13.03B | 13.05* | 0.010
SN 0.13%** 0.17%*= 0.81¢ | 0.83B¢ | 0.86% | 0.94* | 0.031
F/TN 0.037**=* 0.53** |10.68B| 10.698 | 10.73* | 10.74*] 0.019

SN: Soluble Nitrogen; TP: Total Protein; F/ TN: Fat/Total Nitrogen.

A,B,C,D: Means not followed by the same upper case letter in column are significantly
different (P<0.05). (*Significant at P<0. 05) (** Significant at P<0. 001)
(*** Significant at P<0.0001)

DF: degree of freedom

The meltability of PCSs made by replacing semi ripened and ripened
Ras cheese in the base blend with Labenah, Feta cheese and Ricotta cheese
is presented in Table (5) .The PCSs made by replacing semi ripened and
ripened Ras cheese in all treatment were significantly higher in meltability
than control cheese (L.S.D 1.57). Meltability of cheese PCSs made by
replacing ripened Ras cheese were higher than those made by replacing
semi ripened Ras cheese [Tables (5a) , (5b)]. On the other hand PCSs made
by replacing semi ripened Ras cheese with (Alb, B1b and C1b) were higher
melting quality than control cheese. However, the meltability values of all
cheese treatments decreased significantly (L.S.D 0.757) as storage period
progressed [Table (5¢)]. Sood & Kosikowski (1979) reported that the melting
index of processed cheese is controlled largely by the ratio of insoluble to
total casein nitrogen in ingredient. Kebary et al ( 2001) found that PCSs made
by replacing kariesh cheese by denatured whey protein caused a significant
increase in meltability.
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Table (5a): Mean square and significant different on rhelogical
properties of substituting semi ripened Ras cheese with
Labenah, Feta cheese and Ricotta cheese at ratios50 and
100%, respectively.

Treatments
Composition | Control Al Bl C1l L.S.D
Ala Alb Bla Blb Cla Clb
Melt Index 19.66° | 22.55C | 0.00F | 21.95€ | 0.00F | 19.33P | 0.00F | 1.57
Oil Separation | 26.678 | 27.44B | 0.00" | 20.44€ | 0.00" | 27.228 | 0.00" | 1.35

Table (5b): Mean square and significant different on rhelogical
properties of substituting ripened Ras cheese with
Labenah, Feta cheese and Ricotta cheese at ratios50 and
100%, respectively.

Treatments
Composition | Control A2 B2 C2 L.S.D
A2a A2b B2a B2b C2a C2b
Melt Index 19.66° | 27.118 | 26.228 | 27.56° | 32.56" | 27.78°% | 26.22% | 1.57
Oil Separation 26.67° | 16.67" | 18.89°F | 17.78%" | 4.55° | 19.45° | 28.874 | 1.35

Tables (5¢): Mean square and significant different of cheese treatments
and storage period on rhelogical properties of of PCSs
stored at 5°C.

N Effect Mean square by storage
Composition period
L.S.D
Storage Treatments T T2 T3
period DF=2 DF=12
Meltability 67.75%** 12.51%% 20.52* | 19.49® 17.90¢ 0.75
Oil Separation 128.53*+* 11.92%** 14.02¢ | 16.38% 17.094 0.65

A, B, C, D,E,F,H,G: means not followed by the same upper case letter in column are
significantly different (P<0.05).: means not followed by the same upper
case letter in column are significantly different (P<0.05). (*** Significant
at P<0.0001) DF= degree of freedom

Generally, Guinee (2003) mentioned that the effect of added whey protein on
the flowability of PCSs might be due to differences in pretreatment of the
whey protein and its levels of denaturation, methods of whey protein
inclusion, the overall product formulation and processing conditions. Our
results were agreed with those of Mohammed (2004) and Abd EL-Salam et al
(1996) they reported that the meltability of PCSs increased with the
increasing in the percentage of added WPC while its decreased with
advanced storage.

Oil separation values of PCSs made by replacing semi ripened and
ripened Ras cheese in the base blend with Labenah, Feta cheese and
Ricotta cheese during storage for 3 months at 5 °C were presented in Table
(5). It can be noticed that, PCSs made by replacing semi ripened Ras cheese
with (Ala and Cla) were significantly higher in oil separation values while
Bla was significantly lower than control cheese. (L.S.D 1.353). [Table (5a].
While PCSs made by replacing ripened Ras cheese with (A2a, A2b), (B2a,
B2b) and C2a, C2b) were significantly lower in oil separation values than the
control (L.S.D 1.353) [Table (5b)]. There were no oil separation in cheese
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made by substituting semi ripened Ras cheese with (Alb, B1b and C1b). The
absence of oil separation may be due to the emulsifying salts were suitable
for maintaining a uniform structure and distribution of protein and fat contents
after the melting stage, also to adjust the pH to the desired levels to avoid
any oil separation from the products (Younis et al., 1991b). PCSs made by
replacing semi ripened Ras cheese with Ala, Bla and Cla were significantly
higher in oil separation than those made by replacing ripened Ras cheese
with A2a, B2a and C2a.

While PCSs made by replacing ripened Ras cheese with A2b, B2b and
C2b were higher than those made by replacing semi ripened Ras cheese
with Alb, B1b and C1b [Table (5a) ,(5b)].This could be attributed to ripening.
(Abd EL- Salam et al., (1996); Hamed et al., (1997) and Mohamed (2004)
found that presumable, unfolding of the whey protein molecule during heat
processing exposes hydrophobic groups that could orient at the oil and water
interface and improve emulsion stability. Kebary et al.,( 2001) found that the
PCSs made from substitution kariesh cheese with denatured whey protein
causes a significant decrease in oiling off. There were a significant different in
oil separation among all treatments( P < 0.0001). The oil separation values
increased significantly (L.S.D 0.650) in all cheese treatments as storage
period advanced [Table (5c)]. The increase in the free oil with storage has
been reported in several studies (Parmer and Sly 1943, Thomas 1973).

Hardness is a parameter for cheese quality (soft, firm and hard).
Hardness values for all treatments of the PCSs made by replacing semi
ripened and ripened Ras cheese is shown in Tables (6). PCSs made by
replacing semi ripened Ras cheese for all treatments except Cla were
significantly higher , also, in the PCSs made by replacing ripened Ras cheese
for all treatments were significantly higher except B2b (LSD 0.083) than the
control , but all treatments of PCSs made replacing semi ripened Ras cheese
was significantly lower than that PCSs made by replacing ripened Ras
cheese expected when substituting A2a [Tables (6a) , (6b)]. The differences
in hardness of these treatments are related to protein structure and network.
The structural matrix of cheese is a cross linked casein- calcium phosphate
network in which fat globules are physically entrapped (Prentice et al., 1993).
Our results agree with those of awad et al. (2006) who found that the high
proteolysis in aged cheeses decreases the hardness of processed cheese
control as compared to that made from blending of young and slurry Ras
cheese. There were significant differences (P < 0.0001) in hardness values
among treatments. Hardness values of all cheese treatments increased
significantly (L.S.D 0.046) as storage period progressed [Table (6c)].

The differences in cohesiveness values among treatments is shown in
Table (6). However, these values in the PCSs made by replacing semi
ripened and ripened Ras cheese in all treatments in this study were
significantly lower (L.S.D 0.03) than control cheese. [Tables (6a) , (6b)]. On
the other hand, PCSs made by replacing semi ripened Ras cheese with Ala,
Alb, Bla, Blb and Clb were lower than those made by replacing ripened
Ras cheese with A2a, A2b, B2a, B2b and C2b, while PCSs made by Cla
similar in cohesiveness with C2a. Irudayaraj et al. ( 1999) reported that the
nature and the content of the protein matrix and extent of fat dispersion
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contribute to cohesiveness or the tendency of cheese to adhere to itself.
Proteolysis disrupts the structural integrity of the protein matrix, leading to
reduced cohesiveness. The results revealed that there were significant
differences in cohesiveness values among treatments (P < 0.0001).
Cohesiveness of all cheese treatments decreased significantly (L.S.D 0.016)
as storage period progressed. [Table (6c¢)].

PCSs made by replacing semi ripened and ripened Ras cheese with
for all treatments were significantly lower (L.S.D 0.03) in Gumminess values
than control cheese [Tables (6a), (6b) ]. While PCSs made by replacing semi
ripened Ras cheese with Alb, Bla, B1lb, Cla and C1lb were lower than those
made that by replacing ripened Ras cheese with A2b, B2a, B2b, C2a and
C2b, but PCSs made by replacing semi ripened Ras cheese with Ala was
higher than that made by replacing ripened Ras cheese with A2a. The
results revealed that there were significant differences in Gumminess values
among treatments (P < 0.0001). Gumminess values of all cheese treatments
was not significant (LSD 0.017) as e storage period increased.[ Table (6c)].

The differences in chewiness values among treatments are shown in
Table (6). However, the PCSs made by replacing semi ripened and ripened
Ras cheese in all treatment expect B2a, B2b, C2a and C2b in this study were
significantly lower (L.S.D 0.02) in chewiness than PCSs control [Tables (6a),
(6¢)]. On the other hand, PCSs made by replacing semi ripened Ras cheese
with Alb, Bla, B1lb, Cla and Clb were lower than those made by replacing
ripened Ras cheese with A2b, B2a, B2b, C2a and C2b. but PCSs made by
replacing semi ripened Ras cheese with Ala was higher than made by
replacing ripened Ras cheese with A2a. The results revealed that there were
significant differences (P < 0.0001) in chewiness values. Chewiness of all
cheese treatments increased significantly (LSD 0.011) as storage period
progressed Table( 6¢).

PCSs made by replacing semi ripened and ripened Ras cheese in all
treatments expect C2b were significantly lower (L.S.D 0.20) in adhesiveness
values than control cheese (Tables (6a) , (6¢)]. On the other hand, the PCSs
made by replacing semi ripened Ras cheese with Alb, Bla, B1lb, Cla and
C1b were lower than that made by replacing ripened Ras cheese with A2b,
B2a, B2b, C2a and C2b, but PCSs made by replacing semi ripened Ras
cheese with Ala was higher than made by the PCSs made by replacing
ripened Ras cheese with A2a. The results revealed also that, there were
significant differences (P < 0.0001) in adhesiveness values among
treatments. Adhesiveness of all cheese treatments increased significantly
(L.S.D 0.115) as storage period progressed. (Table (6c)].

The PCSs made by replacing semi ripened and ripened Ras cheese in
all treatments in this study were significantly higher (L.S.D 0.009) in elasticity
values than PCSs control [Tables (6a) and (6b)]. On the other hand PCSs
made by replacing semi ripened Ras cheese with Ala was similar to made by
replacing ripened Ras cheese with B2b, C2a and C2h. While PCSs made by
replacing semi ripened Ras cheese with Alb, Bla, Blb, Cla and Clb were
similar to made by replacing ripened Ras cheese with A2a, A2b and B2a.
Salem et al. ( 1987) reported that PCSs made with co-precipitates (CP) has
elasticity value greater denatured whey protein than control.
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Table (6a): Mean square and significant different on rhelogical
properties of substituting semi ripened Ras cheese with
Labenah, Feta cheese and Ricotta cheese at ratios50 and
100%, respectively

Treatments
Composition Control Al B1 C1 L.S.D
Ala Alb Bla Blb Cla Clb
Hardness -1.398¢ | -1.30°F | -1.514 | -1.37%¢P | -1.50* | -1.41%C | -1.50" | 0.083
Cohesiveness 0.72* 0.59" | 0.61%F | 0.61%F 0.615F | 0.65%¢ | 0.62°FF | 0.030
Gumminess -0.16" | -0.24°F | -0.31* | -0.25°F | -0.30* | -0.23%F | -0.30* 0.03
Chewiness 0.035%¢ | 0.02°%¢ [ -0.02°| 0.02%¢ | -0.01°%F | 0.02B¢ | -0.02° | 0.020
Adhesiveness 1.79°% | 1.51°° | 0.897 | 1.37°%F | 0.97°"" | 1.43°¢ | 0.92 | 0.208
Elasticity 0.79°¢ 0.81* | 0.80%¢| 0.80°¢ 0.80%¢ | 0.80%C | 0.80%¢ | 0.009

Table (6b): Mean square and significant different on rhelogical
properties of substituting ripened Ras cheese with
Labenah, Feta cheese and Ricotta cheese at ratios50 and
100%, respectively

Treatments
Composition [Control A2 B2 Cc2 L.S.D
A2a A2b B2a B2b C2a C2b
Hardness -1.395¢| -1.45"% | -1.43"8C| -1.26% | -1.38%C | -1.36°° | -1.36° | 0.083

Cohesiveness | 0.72* 0.615F | 0.63°PE | 0.63°PE | 0.62°PF | 0.65%°P | 0.68% | 0.030
Gumminess -0.16" | -0.28%%¢ |-0.275°P | -0.20° |-0.26°F| -0.217¢ | -0.20° | 0.03
Chewiness 0.035€ | 0.0003PEF | 0.002P%F | 0.05" | 0.01°°E | 0.03*® | 0.05* | 0.020
IAdhesiveness | 1.798 | 1.13°H" | 1.17F°H | 1.89% | 1.235F¢ | 1.65°C | 1.74*® | 0.208
Elasticity 0.790°| 0.808¢ 0.805¢ 0.805¢ 0.814 0.80%¢ | 0.81*® | 0.009
AB,C,D,E,F,G,H,l: Means not followed by the same upper case letter in column are
significantly different (P<0.05)

Tables (6¢): Mean square and significant different of cheese treatments
and storage period on rhelogical properties of PCSs
stored at 5°C.

Effect Mean square by storage period
o Storage
Composition perio% Tr%a\'ir_nle;ts To T1 ™ T3 L.S.D
DF=3
Hardness -0.22%** -0.07** | -1.496* | -1.427°% | -1.371® | -1.319° | 0.046
Cohesiveness 0.02*** 0.01*** 0.656" | 0.641* | 0.622% | 0.607® | 0.016
Gumminess -0.0004 -0.03*** -0.24* | -0.24* | -0.24* | -0.25* | 0.017
Chewiness 0.001 0.0007** | 0.019% | 0.015*% | 0.013*® | 0.006" | 0.011
Adhesiveness 0.1488* 1.4210%* | 1.287% | 1.332"% | 1.379"® | 1.431* | 0.115
Elasticity 0.0001 0.0002 0.800* | 0.801* | 0.801* | 0.804* | 0.005

AB,C: Means not followed by the same upper case letter in column are significantly
different (P<0.05) (*Significant at P<0. 05); (*** Significant at P<0.0001)
DF: Degree of freedom

Our results agree with Kabary et al. (2001) were reported that the addition of
denatured whey protein in manufacture processed cheese caused a
significant increase in elasticity. The results revealed that there were not
significant differences (P < 0.0002) in elasticity values among treatments.
Elasticity of all cheese treatments caused not significant different (LSD
0.005) as storage period progressed .[ Table (6¢)].
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These indicated that the texture properties of processed cheese are
related to many factors (i.e. moisture, pH, protein structure, fat content, salt
content and protein content).

Sensory evaluation of PCSs manufactured by substituting semi
ripened and ripened Ras cheese with Labenah, Feta cheese and Ricotta
cheese during storage period, is illustrated in Table (7).The results revealed
that flavour scores of PCSs which made by substituting semi ripened and
ripened Ras cheese were significantly lower (L.S.D 0.156) than the control
cheese [Tables (7a) , (7b)]. PCSs made by replacing semi ripened Ras
cheese for all treatments were better in flavour than those made by replacing
ripened Ras cheese for all treatments. Dhoul et al. (1994) found that the
PCSs made from replacing Ras cheese with 40 % cheddar cheese with
chakka did not significant affected in organoleptic quality of the cheese
spread. Aly et al. (1995) found that replacing matured Ras cheese with
lipase treated retentates gave product with flavour, consistency and colour
superior to the control when fresh or after storage. Tukan et al. (1998) found
that the best sensory evaluation in PCSs showed that a combination of
desalted white cheese to Labenah was 2.5: 1. There were significant
differences (P < 0.0001) in flavour scores among all treatments. Flavour of
all treatments cheese improved significantly (L.S.D 0.087) as storage period
progressed. [Table (7¢)].

The results revealed also that the PCSs made by replacing semi
ripened Ras cheese with B1b and C1b was of better texture than the control
and other treatments. While PCSs made by replacing semi ripened Ras
cheese with Alb was significantly lower in texture scores than control.
However, the PCSs made by replacing semi ripened Ras cheese with Ala,
Bla and Cla were similar in texture to control [Table (7a)].On other hand, the
PCSs made by replacing ripened Ras cheese with B2a and C2a were significantly
higher in texture scores than the control. While PCSs made by replacing ripened
Ras cheese with A2a, A2b, B2b and C2b were significantly lower in texture scores
than the control [Table (7b)]. Hamed et al. (1997) found that the addition of
whey protein concentrate in processed cheese spread improved their body
and texture. The type, characteristic, age of natural cheese and moisture
content play a major role in controlling the texture, viscoelastic, functional,
microstructure and sensorial properties of processed cheese (Bowland and
Foegeding, 2001; French et al_., 2002; Glenn et al., 2003; Acharya and
Mistry, 2005; higherover Awad et al., 2006). There were significant
differences (P < 0.0001) in texture among treatments). Texture values of all
cheese treatments significant different (L.S.D 0.2113) as the storage period
progressed.[ Table (7¢)].

The results revealed also that The PCSs made by replacing semi
ripened Ras cheese for all treatments were as darker colour than control
cheese. On the other hand the PCSs made by replacing ripened Ras cheese
with, B2b and C2b were light in colour than control cheese. The colour scores
of PCSs made by replacing ripened Ras cheese with (A2a andA2b) were
similar to control, while PCSs made by replacing ripened Ras cheese with
B2a and C2a were darker than the control.
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Table (7a): Mean square and significant different on organoleptic
properties of substituting semi ripened Ras cheese with
Labenah, Feta cheese and Ricotta cheese at ratios 50 and
100%, respectively

Treatments
Composition | Control A2 B2 Cc2 L.S.D
A2a A2b B2a B2b C2a C2b
Flavour 47.604 41.65% 41.20F | 45.778[39.22" | 44.37° | 41.65° | 0.156
[Texture 37.50° 36.67F 35.90" |39.02% | 36.02F | 38.29° | 35.20° | 0.380
Colour 9.00¢ 9.00¢ 9.00¢ 9.20* | 8.50° | 9.10° 8.58° 0.097
[Total Score | 90.265¢ | 87.58°PF | 86.08°%" | 94.00" | 83.43" | 91.85"% | 85.35°%F | 3.516

Table (7b): Mean square and significant different on organoleptic
properties of substituting ripened Ras cheese with
Labenah, Feta cheese and Ricotta cheese at ratios 50 and
100%, respectively.

Treatments
Composition |Control Al Bl €1 LSD
Ala Alb Bla Blb Cla Clb
Flavour 47.60" | 45.67% | 41.65F | 45.67® | 40.62° | 44.75° 40.62° | 0.156
[Texture 37.50° | 37.60° | 34.84° | 37.72° | 40.00 | 37.55° 40.00* | 0.380
Colour 9.00° | 8.00F 8.00% 8.00F 8.00F 8.00F 8.00F 0.097
[Total Score [90.26%¢| 91.35"% | 84.25FF | 91.39”8 | 88.625°P | 90.55"8C | 88.625°0 | 3.516

Table (7c): Mean square and significant different of cheese treatments
and storage period on organoleptic properties of PCSs
stored at 5°C.

Effect Mean square by storage period
Composition Storage Treatments L.S.D
period DF=3 DF=12 0 T T2 3
Flavour 12.11%* 82.20%** 42.46° | 42.91C° | 43.35° |43.75*| 0.087
Texture 4.47%** 33.18*** 37.06° | 37.22° | 37.54® |37.82*| 0.2113
Colour 0.006 3.12%** 8.48* 8.48" 8.48* 8.51* | 0.054
Total Score 70.41* 125.21** | 87.82°%¢ | 87.35° | 89.55"% | 90.15" | 1.951

A, B, C, D,EF,G: means not followed by the same upper case letter in column are
significantly different.). (*Significant at P<0. 05); (*** Significant at
P<0.0001)

Moreover PCSs made by replacing ripened Ras cheese was dark in
colour scores than made by replacing semi ripened Ras cheese [Tables (7a)
and (7b)].

Bley et al., 1985; Singh and Kanawjia 1989 and Hamed et al., 1997
showed that the colour of processed cheese changed markedly during
storage, and these appeared to be due to progressive browning and mallard's
reaction. Mashaly (1987) reported that the storage of the produced processed
cheese up to 30 days at 5 C didn't affect the organoleptic quality. There
were significant differences (P < 0.0001) in colour among treatments. Colour
of all cheese treatments was not significant (L.S.D 0.054) as storage period
progressed [Table (7¢)] .
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The results revealed that replacing semi ripened and ripened Ras
cheese with Ala, Alb, A2a and A2b were lower in total cost by (0.33, 0.77%)
and (4.69, 9.25%), respectively than the control cheese. Also, the costs were
lower by replacing semi ripened and ripened Ras cheese with Bla, B1b, B2a
and B2b were lower in total cost by (6.59, 14.33%) and (13.77, 27.52%)
respectively than the control cheese. However, the replacing semi ripened
and ripened Ras cheese with Ricotta cheese were lower in total cost by
(9.81, 21.49%) and (19.60, 18.02%) respectively than the control cheese.
Generally, it can be manufacturing PCSs by replacing semi ripened and
ripened Ras cheese with Labenah, Feta cheese and Ricotta cheese with
ratios 50 and 100% respectively with reduction of cost and keeps the good
quality.

Conclusion:

Processed cheese spreads made with substituting semi ripened and
ripened Ras cheese at ratio 50%could be made by Labenah, Feta cheese
and Ricotta cheese in the base blend, which gave the best organoleptic,
chemical, physical and rheological properties in most treatments during
storage at 5°c for 3 months; as well as reduced the total costs for
manufacturing by (0.33, 4.69%) for Labenah & (6.59, 13.77%) for Feta
cheese and (9.81, 19.60%) for Ricotta cheese at ratio of 50% respectively
than the control spread.
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Table (2): Composition of different mixtures of processed cheese spread treatments:

1 2
Igredients Control Al B1 Cl A2 B2 C2
Ala | Alb Bla Bib | Cla | Cib | A2a | A2b | B2a | B2b | C2a | C2b
5‘%‘;’;‘;" Ras| 3000 |30.00| 30.00 | 30.00 | 30.00 | 30.00 | 30.00 | 15.00 | 00.00 | 15.00 | 00.00 |15.00|00.00
fﬁg“e'se”pe”ed Ras| 50,00 | 10.00| 00.00 | 10.00 | 00.00 | 10.00 | 00.00 | 20.00 | 20.00 | 20.00 | 20.00 |20.00| 20.00
Feta cheese 10.00 20.00 15.00 | 30.00
Ricotta cheese 10.00 20.00 15.00| 30.00
Labenah 10.00 | 20.00 15.00 | 30.00
Cream 10.02 | 15.40 | 20.00 | 15.00 | 20.60 | 17.90 | 20.00 | 12.85 | 15620 | 12.71 | 15.29 | 13.57 | 17.00
Added water 30.68 | 25.30 | 21.44 | 2570 | 21.00 | 22.80 | 23.39 | 27.85 | 25.50 | 27.99 | 25.41 | 27.13| 23.70

1,2

: Replace semi ripened and ripened Ras cheese.

Al ,A2 : Replace semi ripened and ripened Ras cheese with labenah; Ala A2a: ratio 50%; Alb,A2b : ratio 100%.
B1,B2 : Replace semi ripened and ripened Ras cheese with Feta Cheese; Bla.,B2a: ratio 50%; B1lb , B2b: ratio 100%.

C1 ,C2: Replace semi ripened and ripened Ras cheese with Ricotta cheese. Cla: ,C2aratio 50% & C1b ,C2b: ratio 100%.

Table (3): Effect of substituting semi ripened and ripened Ras cheese with Labenah, Feta cheese and Ricotta
cheese at ratios of 50 and 100% respectively on some physico-chemical on processed cheese spreads
during storage period up to 3 months at 5°C.

Storage 1 2
Composition | Period control Al B1 C1 A2 B2 Cc2
(Month) Ala | Alb | Bla | Blb | Cla | Clb | A2a | A2b | B2a | B2b C2a C2b
. g6,60 | 6,00 [ 66,0 | £6,Y1 [ £6,Y1 | £6,00 | £6,00 [ £6,00 | £6,0Y [ £6,0Y | £6,¥0 | £6,00 £4,00
) £6,0 | €600 [ €A | £6,¥Y | £6,YY | £6,YY | £6,0 0 [ g0 | £6,YY [ £6,0Y | 5,00 | ££,Y. TRE
DM Y ge,Ay | e, Yy [ ee, v | eg,6q [ ge,6a | ge,vo [ e, vo [ e A [ ge,vY [ ge,¥a | g6y | £¢,¥7 $¢,Y0
¥ £6,9Y | £¢,v0 [ g6,v¢ | gg,07 | gg,0v | ge,0v | £e,6) | £6,¥0 | £g,0v | £6,6) | g0,V | £g,0¥ $5,8.
. £4,0 e | £9,69 [ 9,70 | 9,07 | £9,.7 | £4,¥A | £9,00 [ £9,0% | £9,0A | £9,.V | £A,9A | 4,00 ¢9,00
F/DM ) EAAA | EA,FY [ £a0Y | A, | EA,Q) | £4,7 . | q,6v | £9,09 | 9,6y | £9,0F | £4,9A | 4,00 £4,711
Y AN | 9,8 [ ga,v0 | 9,0 [ g, | £A,FA | €910 | £9,A | £9,70 | £4,YY | €AY | £4,04 £9,VY
¥ £AAY | E,¢A [ £4,7a | AT | eAAT | Ea, | e,y | gq,ar | ea,v | ga,vy | ed,ve | g4, Ou, s
. A, 06 [ Y, | YALQ [ YANY | YA, [ YUY | YA, EY | YA,EY [ Y4,0T | Y4,0A | YA, N | ¥,y Y4,v¥
) ALY YA,vE | YAy | va,ve | vave [ Yo,y | Y4,AC [ Y9,TY | Ya,Ey | Ya,ve | Yd,0Y | ¥ Toe,ed
TP/DM Y R A R R R R R R S D R B R 2 AR R EW R B YO, YA
¥ YA | Yoy [ YAr [ YA [ YORA [ YT Yy [ R Y | Y,y [ Yy | Ya,ey | ovaer |,y
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Table (4): Effect of substituting semi ripened and ripened Ras cheese with Labenah, Feta cheese and Ricotta
cheese at ratios of 50 and 100% respectively on some physico-chemical properties of processed

cheese spreads during storage period u

p to 3 months at 5°C.
1

Storage 2

composition Period control Al B1 C1l A2 B2 Cc2
(Month) Ala Alb Bla B1b Cla Cilb A2a A2b B2a B2b C2a C2b
. ED 5,1V Y o,VY %) 5.76 5,4 5,1V 5,VY Y 5,vo o,Va 5,Aq
) ©,AA °,l0 0,1¢ o,V 0,1V 5.75 0,1V 0,7¢ o,VY o,YV o,VY o,VY o,Ao
pH Y 5, A% 5,qF 5,V 5,3V Y 5,VF 5Y 5,%F R 5,V¥ R A% s A
Y o,Ao o,y 0, o,%0 0,1y o,V o, °,1) 0,74 o,V °,7A o,V o,VA
. A IBE y,Yo A V.Y Y,V IBA Y,Yo R Y,V Y, oA YoV Y,
- y Y, ¥ Y, e Y, e Y4 Y,YA Y, 4 IBE IRE Y. Y, .4 AR Y, .4 e
%Acidity Y Y, Y,EV Y,IA Yo Y.¥A AN VIV Y,EV IR Y- YAV R T,
¥ Y, € Y,V Y,£9 Y,Yo Y EA Bk YV EA Y, EA Y,Y- YV YA YR Y, .4
. YY,VA YYLAY | VY,YT | YYL,AR [ OY,VX | VY,+A | VY,46 | YY,46 | YYL,AY | VY,.Y | VY,AR VY, Y)Y VY, oA
%TP y YV, A YY,AE | VYL,YA | VY, 8« | YY,VY [ V%,+8 | VY,a% | YY,a% | VY,AE | VV,.¢ | VV,a¥ A VY,
Y YY,AE YY,AS | VY,YA | YY,AY | VY,Va [ V5,0 | VY,88 | YY,4% | YLAT | VY%,+% | YY,an AR AR
¥ YV, AT YLAT [ VY,A | YY,AY [ LA [ V9,06 | VY, v | YYL,AY | YLAA | VY, A | VY, .« YY,YA AE
. 40 SN AN A Yo Vo oYY a0 A YA A Y o
%SN y A ar A YA YA ALY VA 30 LY AL ALY IA IA
Y IBE RN Ay Y AL A AL AA Ay LAY AN VY VY
¥ Y, <39 30 AL A% AT CAY AR Yoo T AG AL A Yo
. vy AY, 3. | av, 0« | 8&,0. | AE,0Y | AE,YV | AE,.0 | AY,AA | AY, 3. | A&,.) | A%, 3,4y 30,.v
%Casein /Total y Iy, a. AY,YT | aY,an | av,Ae | aY,Ad | av,an | av,a. | AY,iV | aY,%A | AV,AY | av,A4 T,V TE,A)
Nitrogen Y iy, o aY,oY | aY,AY | av,A) | av,ve | av,a. | AaY,Af | Aav,i¢ | aY,£x | Av,VY | av,vo 3g,0V 9¢,0)
¥ 3Y,4. aY,¥. | avY,oA | av,0. | av,i0 | av,iA | av,"a | 4),0Y | Aav,yY¢ | ar,o. | av,o¢ TE,YA TE,Y)
. Yo, Yo,AS | Ve, A0 | Yo ,VE | Ve, 8 | VeqY | Ve,VE | Ye,VE | VoA Ye,09 | V.,V Y.,oF Yoy
%F/TN y Yo, YO,AS | Ve, A0 | Yo NE | Ve, 8 | VeqY | Ye,VE | Ye,V8 | VYe,AS | Ve,nE | Ve,VE Y.,oF YA
Y Yo, q Yo, 00 | V8 | Yo, Ve | V,30 | Vo3 | Ve,VE | YAE | Ve, Yoy | V.,vAa Y+, 0N Yo, VY
¥ Yo € YOAE | V8 | Yo, VE | V00 | Vo0 A | VYA | YA [ V38 | Ve0A | Ve, VA Yoy Y+, VA
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Table (5): Effect of substituting semi ripenedand ripened Ras cheese with Labenah, Feta cheese and Ricotta
cheese at ratios of 50 and 100% respectively on rheological properties of spread processed cheese
during storage period up to 3 months at 5°C.

Storage 1 2
Composition | Period Al B1 C1 A2 B2 C2
control
(Month) Ala | Alb | Bla | Blb | Cla | Clb | A2a | A2b B2a | B2b | C2a | C2b
Melting ) Yory [ veav | e YV e LY | e Yy [ Yy, e [Ya,es [ vy YAy | oy,
index Y YOry [ Yy | e [ YNLEY | e [OAYT | e [ YVEE [ YLEY | oYvay | v, e | oYy | ova,ey
3 YAYY | YL e YOV e AT | e [ YaY | Yoy | Y, | Y e [ oYY YY | Yo,y
Oil separation 1 YY,TA AT S Yo,en e | Yo, e VYo,vn [ Yo, 0n [ V0,0 Y, vy Yo,vn | Yo,
2 YULAY [ YAYY [ e YNy [ e TYaY | e [y, en Y v TAAYY [ o, [ YV R
3 Yoo [ YNYY | e Yo | ¥ G| e DY e [YVRY | Y, | oYy | oYY | Ty
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Table (6): Effect of substituting semi ripened and ripened Ras cheese with Labenah, Feta cheese and Ricotta
cheese at ratios of 50 and 100% respectively on rheological properties of spread processed cheese
during storage period up to 3 months at 5°C.

Storage 1 2

Composition Period Control Al Bl C1 A2 B2 C2
(Month) Ala Alb Bla Blb Cla Cilb A2a A2b B2a B2b C2a C2b
. W T | ),00 | N ¥R | 1,08 | oN,68 | Vo8 | SV,ee | SV,EA | SV,re | oV,E0 | N,rA | o), vA
3 3,00 T | 0,08 [ VYR | 0,08 | oN,EY | V.08 | oN,E8 | SV.EX | VYA | SV,EY | vy | oy, vy
Hardness v X VXA | V0% | 0, vY | .60 | 140 | Vo) | ov,eg | V,E0 | VYo | V,¥e | ve | oy, ¥V
G VY X0 | 00 [ Ty | on,Ev | vy [ Ve | 143 | N YY | o YE | ey | ey | ey
. TV O | oAy | oAy AT Y | Rt | ar | e | oA | onE | oAy | v
, 3 K73 et | L | o Y | oA [ o | e | g | oAt | o | o
Cohesiveness v T Ton | ot | o o0 e | ot | o | A | oAy | o | g | Ay
v BT on | on | +e8 WX AT | ot | et | o | o | 88 | oay | e
. Y Xt | 025 | Y0 | 023 | %Y | 026 | Yo | oYt | o8 | oYt | oY | oA
_ 3 VY TOXE | 2025 | =Y | 2023 | - %Y | 1026 | <¥0 | oo ¥t | o8 | ot | oo Xe | —onn
Gumminess v T Y0 | 026 | Yo | 023 | —,%" | 1025 | X0 | XV | o008 [ Xt | —ovy | v
G Y YT | 2026 | —¥0 | 2022 | —o¥0 | 1025 | —¥0 | s YA | coXy | oY | SoXY | oom
. -0 Y ey v, Y e Y —e, ¥ oY -, -, vyend v, 0 1,000 et v,00
_ 3 oo N I T R N T A T L T T T
Chewiness v v T IS I BT T B I R T A T T T
\s o\Y et v, Y e Y -, o) —e, Y vy -y v, 0 vyend AN et
. o Vor | A | vy A | V00 | A | VY | VYo | AR | VYo | VY | vAA
_ 3 v, VEA | LAY | ),vA Y VoA | Ve | LY Y | LAY | Y | vy | LM
Adhesiveness v Y XV Vi1 | a0 Yoy VLAY | LAY | Y OA | VY | VAL | Y | AT | VA
v YA V,00 | YA | %Y | oA | LTA | oAd | V00 | 0,8 | Va8 | VYo | vaY | uve
: Yy S Y Y A Y S IO S Y WS EY U Y W Y RV R B
. 3 VA YU I P B A Y S O S Y WU EoY U Y W R ¥ S RV W B
Elasticity v A M | A | A. A A | oA | A | oA | oA | oA | oA | A
G A YU I P B A Y S IO WO VX R E WO Y S R U I N B
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Table (7): Effect of substituting semi ripened and ripened Ras cheese with Labenah, Feta cheese and Ricotta
cheese at ratios of 50 and 100% respectively on organoleptic properties during storage period up to 3
months at 5°C.

Organoleptic Storage 1 2
properties Period control Al Bl C1 A2 B2 c2
(Month) Ala Alb Bla B1b Cla Clb A2a A2b B2a B2b C2a C2b
. £V, 0 £0,00 £, 00 £0,0 fa,0n £6,00 TR £V,00 | £0,00 £0,Y. FA,T AR EARE
Flavour ) £V, £0,04 £),6. £0,04 TR £¢,04 £, 60 £1,00 [ £Y,00 £0,7. Y, £, | €Y,00
(50) A £V,A £0,9. £Y,9. £0,9.4 £4,9. £0,us £4,90 £Y,9. | £y,¢ 1,00 Y4,¢. $6,0 | £),4.
v EAY £T,¥. LYY, €Y. TRE £0,04 £),Y. £Y,Y. | £Y,4. £, 4,4, o,Y. | £Y,Y.
. TV, TV, Yi, e 37.00 fa,00 YV, e fa,0e LY [ Ye,v YA Yo,Y. | YV,A« | ¥g,00
Texture \ BAD TV, € Te, 6 YV,0. fa,0n TV, TR vi,00 | Yo,v. TA,Q Yo,ie | YAY. | Yo,un
(40) N YV,V 37.80 YA YA, e T YV, fa,0e LA [ ¥ e IERE Yoo | YA | Yo,
v YA s ALY Yo,Y. YA £ 40.00 ALY e, AR Ya,0. Yo | YA | Yo,an
. AN Ao Ao Ayoe Ao Ao Ao e e ,Y. Ao v Ao
Colour 3 4, Ao Ao Ao e Ao Ao Ao Gee | 2, 4%, Ao . | Ao
(10) Y AN Aen Ao Ayoe Ao Ao Ao e e ,Y. A0 v Ao
A e Ao Ao A Ao Ao Ayon e e a,Y. A0 G A0
. ¥, Qu,ee AY, o G, AA, o A4, A« A | AE A ¥, e A EEE
Total Score | 4¥,V. 4,4, AY, A 4,0 AN, £ ALA A& AV, oo | Ao,y 4r,v. AN EEEE
(100) N 9¢,0. 4y,V. AV 4y,4. AALA 4,V AALA AA [ AT e 9¢,Y. REDEEEEEEY
v 40,Y. qv,0. Ao,o Y,V AQLY 43,V A4,Y A E | AV, £ 90,s YA RS
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Table (8): Effect of replacing semi ripened and ripened Ras cheese with Labenah, Feta cheese and Ricotta
cheese at ratios of 50 and 100% respectively on total cost of ingredients (5Kg) used for
manufacturing processed cheese spreads

) Price 1 2

Ingredients Control

L.E/Kg

Al Bl C1 A2 B2 Cc2
Ala | Alb Bla | Blb | Cla Cilb A2a | A2b | B2a | B2b | C2a | C2b

Ripened Ras

Ya,00 | £Y,00 | £¥,00 | £Y,00 | £¥,00 | £Y,00 | £¥,00 | £Y,00 [ YV, VO | v, [ YNV | a,ee [ YV, VO | 4,
cheese
Semi ripened Ras

Y4, Y4, V¢,0 vy V¢,0 vy V¢,0 e Ya,e0 | Y4, Yq,n Yq,en Yq,en Y4,
cheese
Labenah YY,0. Yo,vYo | YY,0. Y [ vY.ve
Feta cheese ARFRR Ty Y, e | YA
Ricotta cheese 5.00 2.50 5.00 3.75 | 7.50
Cream Ve, o | YYY [ Y [ e Yoy vy [y [ ve, e A [y, e A Yy [ a0 [Yy,an
Total cost ATAY | ATLB0 | A7Ye, | AY,TY | YR,40 | VV,e5 | te,ve | 84,13 | A+e | 76.90 | 65.95 | A0 | £4,%0
Cost Reduction v+,0+ | 0.33 | 0.77 | 6.59 | 14.33| 9.81 | 21.49 | 469 | 9.25 | 13.77 | 27.52 | 19.60 | 18.01
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