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Abstract: Ras cheese was made by
the traditional method from a
mixture of buffalo’s and cow ’s
milk. The resultant cheese was
chemically, microbiologically and
sensory evaluated during ripening
(90 d.). The results indicated that
moisture, fat, fat in dry matter,
soluble nitrogen, soluble nitrogen
coefficient, total volatile fatty acids,
soluble tyrosine and soluble
tryptophane cof fresh Ras cheese
decreased significantly with the
decrease of fat levels in cheese milk.
However, acidity, salt, salt in serum,
total nitrogen and total protein
increased sigpificantly in fresh Ras
cheese with the decrease of fat levels
in cheese milk. By prolonging the
ripening period, moisture content
decreased significantly. In contrast,
acidity, salt, salt in serum, fat, fat in

dry matter, total nitrogen, total
protein, soluble nitrogen, soluble
nitrogen coefficient, soluble
tyrosine, soluble tryptophane and
total volatile fatty acids increased
significantly for all treatments. It is
obvious that the use of different fat
levels in cheese milk had no
observable effect on the numbers of
total bacterial count, lactic acid
bacteria, as well as  the
psychrotrophic, proteolytic bacteria
and yeasts & molds which found in
the resultant fresh Ras cheese. On
the other hand, population of these
microorganisms increased during the
ripening period up to fourth week
then decreased up to the end of
ripening period. In general, no tested
samples of the resultant cheese were
rejected by the consumers.
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Introduction

Ras cheese (Cephalotery type)
is considered the most popular
hard cheese in Egypt, which has

a great acceptance by the
Egyptian and Arabian
consumers. This cheese made

from cow’s milk or a mixture of
cow’s and buffalo’s milk. Ras
cheese is normally consumed
after a ripening period of 4

months. This period gives a fully
ripened product (El-Sayed ef al.,
1993).

The American Association
has recommended the reduction
of the fat intake to lower blood
cholesterol, which presumably
reduces risk of strokes and heart
attacks (Badawi and Kebary,
1998).
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The health problems with fat
focus on two main issues too
much dietary fat and too much of
that fat from animal food
sources. Too much fat in the diet
will be stored as increasing
addipase tissue and body wieght.
This increased body weight has
been associated with health
problems such as diabetes,
hypertension and heart diseases.
Also animal fat includes too
much saturated fatty acids which
are associated with atherosclero-
sis, that contributes to heart
attacks and strokes (Williams,
1985).

Several problems are
encountered in the production of
low fat hard cheeses. The use of
traditional processes to
manufacture hard cheese from
milk of low-fat content results in
the production of cheese which
lack the full flavour and the
desired texture, where it is more
fimer and less  smooth.
Modification of cheesemaking
process have been used to make a
good quality low fat Cheddar
cheese (Banks et al., 1989).

Incorporating of  whey
proteins into cheese is desirable
because they increase the
moisture content of cheese and
improve the final cheese quality
(Banks, 1990). Whey proteins
could be incorporated into cheese
either by heat treatment of milk
prior to cheesemaking or by
adding the denatured whey
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protein into  cheese milk prior
renneting (Banks, 1990).

The renneting properties of
heat treated milk could be
restored by adding -calcium
chloride, raising coagulation
temperature and lowering the pH
of milk prior to cheesemaking
(Marshall, 1986).

Many commercial fat
replacers are available for use in
foods and they are classified as
fat-based fat replacers, protein-
based  fat  replacer  and
carbohydrate fat replacers (Giese,
1996). Although some low fat
Ras cheese made with fat
replacers were acceptable after 6
months, most of them need to
accelerate the ripening to get the
full flavour and desired body and
texture (Badawi, 1998).

Within the past few years,
there has been substantial interest
in the development of new dairy
products which are similar to the
existing products but in which
the fat content is substantially
reduced. Many efforts have been
directed to make a low fat
cheese. Some cheese varieties
have been made successfully
especially soft cheese such as
Cottage cheese and cream
cheese. Several problems are
encountered in the production of
hard cheese such as Ras cheese
from low fat milk.

To overcome the previous
problems many methods have
been used. Several low — calorie
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and calorie — free fat
replacements and fat substitutes
have been used in the

manufacture of dairy products
such as frozen desserts, yoghurt,
cheese spreed and cream cheese
(Degouy, 1993).

Hence, the present study was
undertaken to determine and
characterize how far cheese made
with low fat was acceptable by
consumers.

Materials and Methods
Cheese Milk.

A mixture of cow’s (Jersey)
and buffalo’s milk was used to
manufacture Ras cheese. Milk
was obtained from the herd of the
Faculty of Agriculture, Assiut
University.

Rennet.

Local commercial liquid calf
rennet obtained from local
market, was added to cheese milk
in an amount required to
coagulate unsalted milk within
40- 45 minutes at 35 °C .

Salt.

Clean good grade of cooking
salt was used to manufacture
Domiati cheese.

Starter.
Pure cultures of
Streptococcus thermophilus

14486, Lactobacillus delbrueckii
sub.sp.bulgaricus 11842 and
Lactobacillus casei sub. sp. casei
393 were used.These cultures
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were supplied by the American

Type Culture Collection
(ATCC).
Wax .

Commercial fine grade

paraffin and bee wax were
obtained from the local market in
Assiut, Egypt.

Calcium Chloride.

Fresh solution of 40%
calcium chloride was prepared
and 1 ml was added to each 2
kilograms of heated milk to give
a final concentration of 0.02
percent .

Fat Replacers.
Carbohydrate-based - fat
replacer called Textra®  was

obtained from National Strach &
Chemical Co., Prestbury Court,
Manchester Mss 5L W.

Ras Cheese Manufacture.

Ras cheese was made from
cow’s and buffalo’s milk. The
milk was heated momentarily to
72°C and the procedure sugg-
ested by Abdel Tawab (1963) for
Ras cheese making was followed.

The following treatements

were studied

Control : Cheese made from milk
contained ( 4% fat and 2% salt) .

Treatment 1: Cheese made from
milk contained ( 2% fat and 2 %
salt ) and adding fat replacers
0.18 %.

Treatment 2: Cheese made from
milk contained ( 2% fat and 2 %
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salt) and heated milk

momentarily at 80 °C.

Treatment 3: Cheese made from
milk contained ( 2% fat and 2 %
salt ) and adding sodium citrate
0.2 %.

The experimental cheese was
soaked in potassium sorbate
solution (0.66% w/ v) for one
minute in an attempt to prevent
surface growth of molds
according to Bohme ez al. (1996).

Cheese Analysis:

Titratable acidity, moisture,
soluble nitrogen were
determined according to
A.0.A.C. (2000). Salt content of
cheese was estimated as
described by Pearson (1975).
The fat content of cheese
samples was estimated as
described by Agarawella and
Sharma (1961). The total
nitrogen content of cheese
samples was measured by
Kjeldahl method adopted by
Rowland (1938). Total volatile
fatty acids were determined by
the distillation method described
by Kosikowski (1966). All
values are expressed as ml. 0.1 N
NaOH /100 g. cheese. Soluble
tyrosine and tryptophane content
of cheese were determind
spectrophotometrically
according to the method of
Vakaleris and Price (1959).

Total bacterial count was
determined using plate count
agar as described by the Manual
of Microbiological Methods
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(1957). The colonies of
proteolytic bacteria were
enumerated on skim milk agar
media. The respective colonies
exhibiting clear zones on skim-
milk agar were identified as
described by Ewings ef al
(1984). Yeasts and molds in
cheese samples were counted on
potato dextrose agar medium at
pH 3.5 with adding an antibiotic
(Deibel and Lindquist, 1981).
Lactic acid bacteria in cheese
samples were counted using
MRS (DeMan, Rogosa, Sharpe)
medium according to Marshall
(1992). Psychrotrophic bacteria
in cheese samples were carried
out as described for the standard
plate count except incubation of
plates were at 7 + 1 for 10 days
(Vedamuthu et al., 1978 ).After
plate counts were obtained,
averages were calculated, and
results are given as the log;, of
such values. '

Statistical analysis for the
obtained data was carried out
using the Statistical Analysis
System (SAS, 1988).

Organoleptic properties of
variantly  examined  cheese
samples were checked by five
different dairy technologists as
well as by more than 10 normal
consumers, using the 100 mark-
system (El-Gazzar, 1979 &
1983).

Results and Discussion
Cheese Moisture.

Results in table (1) indicate

that moisture content of fresh Ras
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cheese made from milk heated
momentarily at 80 °C (treatment
2) contained higher moisture
content than other treatments,
followed by those of treatment
(control), treatment 1 then
treatment 3. The increase in
moisture content of cheese made
from heated milk might be due to
impairing of whey syneresis from
curd (Walstra et al., 1985). The
moisture content of all cheeses
decreased significantly (P <0.01)
as the ripening period progressed.
These results are in agreement
with those obtained by Kebary es
al. (2002) and Abou El-Nour ez
al. (2004).

Cheese Acidity.

The titratable acidity of fresh
Ras cheese with different fat
levels are given in table (1). It
was noticed that samples of the
treatment 3 had the highest
acidity at the beginning and
during ripening, followed by
treatment 2, 1 and control.
Cheeses made from heat-treated
milks had higher titratable acidity
than those made from untreated
milk. It appears that heat
treatment of milk improves its
quality as a substrate for growth
of lactic acid bacteria and acid
development (Kebary et al,
1996). It could be also observed
that the acidity increased
significantly (P <  0.01)
throughout the ripening period
for all the studied treatments.
This could be due to the growth
of starter bacteria throughout the
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ripening period. These results are
in agreement with those of
Hashem (2002) and Kebary et al.
(2002).

Fat Content.

Fat determinations of cheese
made from different milk fat
levels are presented in table (1).
It is evident that fat content of
cheese decreased significantly (P
< 0.01) with the decrease of the
cheese milk fat levels.

During ripening period the fat
content increased significantly (P
< 0.01) for all the investigated
treatments. These results are in
agreement with those of Hashem
(2002) and Kebary et al. (2002).

Table (1) shows that the fat
content in dry matter decreased
significantly (P < 0.01) with
decreasing cheese milk fat levels.
These results are similar to those
of Abou Ei-Nour et al. (2004). 1t
is obvious that the fat content in
dry matter increased throughout
the ripening period.

This increase might be due to
rapid proteolysis and slow
lipolysis during ripening. (Abd
El-Gawad er al (1990) and
Okasha (2001).

Salt Content in Cheese and
Serum.

Table (1) indicate that the
samples of treatment 1 had the
highest salt content in the fresh
cheese and along its ripening
period compared with the other
treatments, followed by those of
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treatment 3 , 2 and (control ).
From the obtained results, it
could be also observed that the
salt content of all treatments
increased significantly (P < 0.01)
as ripening period extended.
These results are in harmony
with those of Abou El-Nour et al.
(2004).

Results in table (1) indicate
that the samples of treatment 3
had the highest salt content in
serum of fresh cheese and along
its ripening period, compared
with the other treatments,
followed by those of treatment 1,
2 then (control). This could be
due to the decrease of their
moisture content. From the
obtained results, it could be also
observed that the salt content in
serum increased significantly (P
< 0.01) throughout the ripening
period for all the treatments.
These results are in agreement
with those of Hashem (2002).

Total Volatile Fatty Acids.

Total volatile fatty acids
(TVFA) content of cheese made
from milk with different fat
levels are presented in table (1).
It is evident that TVFA content
of cheese decreased significantly
(P < 0.01) with the decrease of
fat levels in the cheese milk. The
samples of control had the
highest TVFA content in the
fresh cheese and along its
ripening period, compared with
the other treatments, followed by
those of treatment 3,2 then
treatment 1. During ripening
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period TVFA content increased
significantly (P < 0.01) for all the
treatments. These results are in
harmony with those of Hashem
(2002) and Kebary et al. (2002).

Nitrogen Content.

Table (2) indicates that the
total nitrogen of fresh Ras cheese
made from cheese milk with
different fat levels increased
significantly (P < 0.01) with the
decrease of the fat levels in
cheese milk. It was noticed that
samples of the treatment 2 had
the highest total nitrogen at the
beginning and during ripening
followed by treatment 3, 1 and
(control). During ripening period
the total nitrogen content
increased significantly (P < 0.01)
for all the treatments. These
results are in agreement with
those of Kebary et al. (2002) and
Abou El-Nour et al. (2004).

It is evident from table (2)
that total protein content of
cheese increased significantly (P
< 0.01) with the decrease of the
cheese milk fat levels. It was also
noticed that samples of the
treatment 2 had the highest total
protein at the beginning and
during ripening followed by
treatment 3, 1 as compared with
(control). It could be also
observed that the protein content
increased significantly (P < 0.01)
for all the treatments with the
prolongation of ripening period.
These results are in harmony
with those of Hashem (2002).
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Soluble Nitrogen and Soluble
Nitrogen Coefficient.

The soluble nitrogen content
(SN) is taken as index for cheese
protein proteolysis  during
ripening. It is commonly
calculated as per cent of total
nitrogen (SN/TN %). It is
obvious from table (2) that
samples control cheese had the
highest soluble nitrogen content
(SN) in the fresh cheese and
along the ripening period,
compared with the other
treatments, followed by those of
treatment 2, 3 then treatment 1. It
could be also noted that the
soluble  nitrogen  increased
significantly (P<0.01) throughout
the ripening period for all the
treatments. These results are in
harmony with those of Kebary et
al. (2002) and Abou El-Nour et
al. (2004).

Table (2) shows that the
soluble  nitrogen coefficient
decreased significantly (P < 0.01)
with the decrease of cheese milk
fat levels. It was noticed that
samples of control had the
highest soluble nitrogen
coefficient (SN / TN %) in the
fresh cheese and along its
ripening period compared with
the other treatments, followed by
those of treatment 3,2 then
treatment 1. From the obtained
results, it could be also observed
that the soluble nitrogen
coefficient increased
significantly (P < 0.01) for all the
treatments. Confirmatory to these
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results were also obtained by
Okasha (2001) and Hashem
(2002).

Soluble Tyrosine and Soluble
Tryptophane.

Reduction of fat content of
cheese milk caused a significant
(P < 0.01) decrease in soluble
tyrosine and soluble tryptophane
production , which might be due
to the lower moisture content and
higher salt content ( lower water
activity ) which in turn suppress

the growth of proteolytic
bacteria, which might inhibit the
proteases activity themselves

( Khader et al. 1995).

Table (2) shows that the
samples of control cheese had the
highest soluble tyrosine in the
fresh cheese and along the
ripening period as compared with
the other of treatments. Among
the treatments,: samples of
treatment 2 had the higher
soluble tyrosine followed by
treatment 3 and 1. On the other
hand, the soluble tyrosine
increased significantly (P < 0.01)
in all treatments. Confirmatory to
the results were also obtained by
Khader et al. (1995) and Kebary
et al. (2002).

Data in table (2) show that the
samples of control had the
highest soluble tryptophane in
the fresh cheese and along its
ripening period compared with
the other treatments, followed by
those of treatment 2,1 then
treatment 3. From the obtained
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results, it could be also observed results are in agreement with
that soluble tryptophane  those of Khader et al. (1995) and
increased significantly (P < 0.01) Kebary ef al. (2002).

for all the treatments. These

Table(1): Composition of low fat Ras cheese during ripening period.

Treatments Ripening | Moisture | Acidity | Sait [ Saltin [ Fat Fat/ | TVFA
Period % % % Serium | % DM
(wk) % %
" Cheese milk Fresh 41.05 132 | 332 | 807 | 3167 | 53.72 | 18.50
4%fat and 2%
salt (control) 2 3893 147 | 360 | 926 | 3200 | 5239 | 2650
] 37.48 162 | 379 | 1012 | 3383 | 5413 | 5217
) 3585 187 | 386 | 10.77 | 3467 | 5404 | 72.83
12 34.94 196 | 400 | 1145 | 3583 | 5508 | 77.17
Cheese milk Fresh 39.09 136 | 396 | 10.12 | 1867 | 30.66 | 1483
2% fat and 2%
salt + ( fat 2 37.89 150 | 462 | 1219 | 20.17 | 3245 | 2650
replacers
T 2 37.18 171 | 467 | 1255 | 21.00 | 33.43 | 3883
(Treatment!) 8 35.94 183 | 480 | 1335 | 2217 | 3459 | 53.17
12 3430 | 218 | 489 | 1425 | 2317 | 3524 | 6183
Cheese milk Fresh 41.94 140 | 358 | 853 | 2083 | 3589 | 1483
2%fat and 2% -
salt + ( heating 2 39.30 157 | 368 | 937 | 2133 | 35.15 | 22.17,
mik ) 3797 | 181 | 388 | 1023 | 21.67 | 3493 | 3917
momentarily
at 80 °C) 8 36.93 196 | 408 [ 11.05 | 2217 | 35.14 | 59.83
(Treatment 2)
iz 35.02 205 | 431 | 1231 | 23.00 | 3540 | 74.50
Cheese milk Fresh 36.93 143 ] 389 | 1053 | 1950 | 3093 | 15.83
2%fat and 2%
salt + ( sodium 2 35.66 157 | 402 | 1131 | 1900 | 29.53 | 25.17
citrate 0.2%) ] 3457 175 | 410 | 11.88 | 19.50 | 29.80 | 40.83
(Treatment 3) g 3350 | 187 | 435 | 1298 | 20017 | 3036 | 6117
12 3217 | 202 | 464 | 1445 | 2083 | 30.71 | 79.50
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Table(2): Protein content of low fat Ras cheese and its breakdown

during ripening period.

Treatments Ripening | TN% TP SN SN/TN | Soluble Soluble
Period % % % Tyrosine | Tryptophane
{wk)

Cheese milk Fresh 229 14.59 033 14.37 31.38 21.18

4%fat and 2% salt

{control) 2 247 1576 | 045 18.14 65.74 35.17
4 275 17.55 0.54 19.64 91.34 57.20
8 2.87 1829 0.66 23.03 11548 7423
12 302 1925 | 076 | 2510 | 15333 90.89

Cheese milk 2% Fresh 252 16.08 028 11.34 29.50 20.17

fat and 2% salt +

( ft replacers 2 269 | 1716 | 045 | 1669 | 6388 335

0.18%)

T 1) 4 287 18.31 0.61 2120 89.54 56.35
8 302 1925 | 075 | 2489 | 11425 7326
12 317 | 2022 | 089 | 2797 150.66 89.11

Cheese milk Fresh 27 17.29 032 11.70 3123 21.05

2%fat and 2% salt

¥ (heating milk 2 287 1831 | 043 15.00 65.15 3491

momentarily at 80

°C) (Trcatment 2) 4 302 1925 | 057 1392 90.17 56.87
8 3.15 20.08 0.72 23.02 115.60 73.90
12 328 2091 0.85 26.08 151.27 90.58

Cheese milk Fresh 252 16.08 0.30 11.88 2996 19.20

2%fat and 2% salt

s odium citrate 2 275 1755 | 039 | 1418 63.89 3225

(3)52%) (Treatment 4 288 | 1837 | 051 | 1766 | 8482 5524
8 3.02 19.25 0.63 20.74 113.59 7223
12 3.15 20.08 0.7 2253 149.25 87.33

Microbial Content. followed by treatment 2,

Results in table (3) show the
microbial changes in Ras cheese
for all treatments during ripening
period. It is clear that the
maximal numbers of all of the
studied bacterial groups were
found in the fresh cheese for all
treatments. Control cheese had
the highest bacterial counts
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treatment 1, then treatment 3.
However, total bacterial count of
all cheese treatments increased
gradually up to the second week
of ripening period then decreased
slightly up to the end of ripening
period. This decrease was 1.48
order of magnitude at the end of
the ripening period (12 weeks)
for control cheese. Values for
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treatments 1, 2 and 3 were 1.64,
123 and 0.78, respectively.
These results are in harmony
with those of Hashem (2002),
Fahmy (2003).

Results in table (3) show that
the growth of lactic acid bacteria
occurred in the fresh cheese of all
investigated  treatments  was
nearly similar. Moreover, number
of lactic acid bacteria in all
cheese treatments increased
gradually up to the second week
of ripening period then decreased
slightly up to the end of ripening
period. This decrease was 2.04
order of magnitude at the end of
the ripening period (12 weeks)
for control cheese. Values for
treatments 1, 2 and 3 were 1.04,
1.64 and 0.97, respectively.
These results are in agreement
with those of Fahmy (2003).

From the obtained results, it
could also be observed that the
psychrotrophic bacterial count in

the fresh cheese for all
investigated  treatments was
somewhat similar. However,

psycrotrophic bacterial count of
all cheese treatments increased
gradually up to the fourth week
of ripening period then decreased
slightly up to the end of ripening
period.

Results in table (3) show that
the proteolytic bacterial count in
the fresh cheese for all the
investigated  treatments  was
nearly similar. Moreover,
proteolytic bacterial count of all
cheese treatments increased
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gradually up to the second week
of ripening period then decreased
slightly up to the end of ripening
period. This decrease was 1.04
order of magnitude at the end of
the ripening period (12 weeks)
for control cheese. Values for
treatments 1, 2 and 3 were 1.22,
094 and 1.84, respectively.
These results are in harmony
with those of Okasha (2001),
Fahmy (2003).

From the obtained results, it
could also be observed that the
number of molds and yeasts
occurred in the fresh cheese for
all the investigated treatments.
The treatment 2 had the highest
number of molds and yeasts
followed by treatment I,
treatment 3 then control. Molds
and yeasts increased during the
ripening period. This increase
was 2.6 orders of magnitude at
the end of the ripening period (12
weeks) for control. Values for
treatments 1, 2 and 3 were 2.02,
1.97 and 2.04, respectively.
These results are in agreement
with those of Hashem (2002).

Organoleptic Properties

The quality of Ras cheese was
organoleptically evaluated during
the ripening period (Table 4). It
is obvious from that table that as
ripening period progressed, the
quality of cheeses treatments
improved reaching the highest
score by the end of the ripening
period (3 months).



Assiut J. of Agric. Sci., 39 (2) (71-85)

From the obtained results, it
could be also observed that the
samples of control had the
highest score in the fresh cheese
and along its ripening period
compared with the other
treatments, followed by those of
treatment I, 2 then treatment 3.

By prolonging ripening period
the total grades of control,
treatment 1,2 and 3 were 90, 86,
86 and 74 respectively. In
general, no tested samples of the
resultant cheese were rejected by
the consumers.

Table(3): Microbial content of low fat Ras cheese during ripening

period.
Treatments Ripening Microbial count C.F.U / g of cheese (log 10)
period in | Total Lactic | Psychrotrophic | Proteolytic | Yeasts
weeks bacterial acid bacteria bacteria and
count bacteria Molds
Cheese milk Fresh 7.17 6.35 3.84 6.35 1.31
4% fat and
29 salt 2 7.31 6.47 432 6.69 3.39
{control) 4 674 560 457 623 417
8 5.95 547 347 5.47 395
12 5.69 431 334 5.31 391
Cheese mitk Fresh 6.95 6.61 395 6.47 221
2% fat and
295 salt + 2 7.17 6.95 425 6.77 339
( fat replacers
0.18% ) 4 6.65 6.69 5.44 6.34 371
(Treatment1) 8 6.25 6.49 431 5.31 395
12 5.31 591 417 5.25 423
Cheese milk Fresh 7.07 6.25 339 6.01 239
2%fat and 2%
salt +( heating 2 7.34 6.07 4.17 6.47 3.39
milk r) 661 577 571 614 331
momentarily
at 80 °C) 8 6.08 5.31 447 5.31 427
(Treatment 2)
12 5.84 461 4.07 5.07 436
Cheese milk Fresh 6.69 6.31 4.61 6.31 217
2% fat and
2% salt + ( 2 7.7 591 471 6.84 3.34
sodium citrate
0.2%) 4 6.39 5.84 5.31 6.17 4.07
(Treatment 3) 8 5.61 5.61 4.84 5.07 3.84
12 591 534 4.17 447 421
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Table(4): Organoleptic properties of low fat Ras cheese during

ripening period.

Treatments Ripening | Flavor | Body & | Appearance | Total
period in (50) texture 10) (100)
weeks (40)

Cheese milk 4% 4 41 33 7 81

fat and 2% salt

(contro) 8 43 35 8 86
12 44 37 9 90

Cheese milk 2% 4 38 33 8 79

fat and 2% salt +

( fat replacers 8 40 35 8 83

0.18%)

(Treatment]) 12 41 37 8 86

Cheese milk 2% 4 37 33 8 78 |

fat and 2% salt +

(heating milk 8 39 36 8 83

momentarily at

80 °C) 12 40 38 8 86

(Treatment 2)

Cheese milk 2% 4 33 28 7 68

fat and 2% salt +

(sodium citrate 8 33 30 7 2

0.2%) (Treatment

3 ) (Treatmen 12 36 31 7 74
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