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ABSTRACT

The effect of heat treatment of goat's milk and cold storage of milk
pasteurization with or without refrigerated storage on the properties and keeping
quality of Ras cheese was studied. Chemical composition, yield, ripening indices and
microbiological properties were examined. Pattern of fatty acids and organoleptic
properties of the resultant Ras cheese showed that the moisture, fat, yield and pH
value of the cheese produced from goats milk were higher, while lower acidity was
detected. Also values of ripening indices were higher in goat's milk cheese. On the
other hand, a noticeable increase of short chain fatty acids in goats milk Ras cheese
than cow’s milk particularly T, however Ras cheese made from goats milk T, obtained
the highest scoring points as in cow’s milk cheese.

INTERODUCTION

Ras cheese is the main national variety hard cheese in Egypt and
made from cow’s milk or mixture of cows and buffalos milk. The properties of
cheese as well as its keeping quality is governed by the properties and
quality of milk used for its manufacture. Recently, goat’s milk has been given
great attention because, the goat’s milk has a higher nutritional value than
cow’s milk, and it is recommended by some pediatrician for feeding infant. In
a previous study (EI- Abd et al., 1992), concluded that use of a mixture of
goat’'s and cow’s milk (1: 1) in making Ras cheese gave promising results.
Also El- Batawy et al., (1992) used three salting methods in Ras cheese
made from a mixture of goat's and cow’s milk (1: 1). The chemical
composition of Egyptian Goats milk was reported by EI- Alamy et al., (1990).
Hiekal et al., studied that the change in gross chemical composition, free fatty
acids and organoleptic properties of Ras cheese made from cow, goat and
mixed milk (1:1 cow to goat). On the other hand, with the changing practices
in the dairy industry, milk is sometimes stored for extended periods before
processing. The most appropriate method is refrigerated storage, although if
extended, might lead to serious problems Yazid (1990). However, the
nutritional value and composition of goat's milk is similar to cow’s milk.
Rakshy and Hassan (1971) and Isatchenko (1981) reported that the size of
fat globule milk is nearly to be half the size of that in cow’s milk. On the other
hand, the content of whey proteins in goat’s milk is higher than that in cow’s
milk. This led to the investigation of refrigerated storage as a means to limit
bacterial growth (Diaman, 1993).

Besides, the goats milk contain more digestible proteins and fast
incidence of allergy to goat’s milk. Also the size of casein micelles in goat’s
milk is smaller than that in cow’s milk (Dariani and Speck, 1980 and
Battadjeva, et al., 1985). However, the duration for rennet coagulation of
goats milk is longer and the gels is softer compared with cow’s milk. There
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were some trials to use goat’s milk in making semi hard and hard cheese to
overcome the problems which faced the cheese making from goats milk by
heat treatment (Banks et al., 1987) and (Remeuf, 1992). However, little work
has been carried out on Ras cheese which is considered the most popular
hard type cheese consumed by the Egypt consumers. Also there was no
information about the effect of heat treatment and cold storage on
technological and chemical properties on the hard or semi hard cheeses
produced.

The aim of this investigation, therefore, was to study the effect of
heat treatment and cold storage of goat's milk on the properties of Ras
cheese.

MATERIALS AND METHODS

Fresh cow's and goat's milks were obtained from the herd of the
Animal Production Research Institute. Arab EI-Awamer, Assuet Branch.
Commercial fine grade salt was obtained from the local market. Lactic acid
starters (Lactococcus lactis subsp. lactis and Lactobacillus delbruekii subsp.
bulgaricus) and calf rennet powder were obtained from Chr. Hansen’s
Laboratories, Copenhagen Denmark. All media used for microbiological
analysis were obtained from Oxoid Company (Hampshire, England) and
Biolife S.R.L. (Milan, Italy).

Ras cheese was made from fresh cow’s milk (3.5% fat), as described
by Hofi et. al, (1970). Goats milk (3.5% fat) was divided into two parts, the
first part (T4) was heated 75°C / 15 sec. and used in the manufacture of Ras
cheese as described by Hofi et. al., (1970). The second part was heated
80°C / 10 sec. and cold then divided to three equal portions. Ras cheese was
directly manufactured from the first portion (T,), the second and third portions
were hold at 5-7°C for 24 and 48 hr. (Ts and T,) respectively, then made into
Ras cheese as described above (Okasha, 2001). The resultant cheeses were
salted and waxed then ripened at 14°+1°C and 80-85% relative humidity
(RH) for three months during which it was analyzed periodically.

Milk and cheese samples of all treatment were chemically analysed
for moisture, titratable acidity (T.A), fat, pH value, salt, total nitrogen (T.N),
soluble nitrogen (S.N) and non protein nitrogen (N.P.N) contents according to
Ling (1963). The total volatile fatty acids (T.V.F.A) in cheese samples were
determined by the method of Kosikowski (1982). Milk fat was extracted from
cheese according to Rosegotleb method as described by the AOAC (1975),
fatty acids pattern was determined by Gas-liquid chromatography (GLC) as
explained by Deeth et. Al., (1983).

At the same time, cheese samples were examined for the presence
of certain microbial groups including total bacterial count (T.C) were
determined as suggested by the American Public Health Association
(A.P.H.A,1992), proteolytic bacterial counts as recommended by Harriagan
and McCance (1976) and lipolytic bacterial count was detected as suggested
by American Public Health Association (A.P.H.A, 1992).
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All cheese samples were organoleptically evaluated when fresh and
during ripening every month by five staff members of the dairy department
using the following scheme flavoure (50), body& texture (40) and appearance
(10) points as suggested by Abdel-Fattah (1966).

The data of all experiments were presented as the means of triplicate
analysis. Statistical analysis was carried out using analysis of variance
(ANOVA) and the differences between means were tested using Duncants
test as well as average computer proram (SPSS,1999) at P<0.05.

RESULTS AND DISCUSSION

Data illustrated in Table (1) show that the chemical composition of
cows and goats milk. Slightly higher content of T.S, fat and T.A were noticed
in goats milk than the cow’s milk, which agreed with those reported by
Meislahn (1985), Ashmawy (1977), El-Alamy et al., (1990) and Girgis, et al.,
(1999). Variations in cheese yield of varios treatment are given in the same
Table. As can be seen from the data, control cheese had the lower yield
when fresh (before and after salting) and end ripening, compared with the all
other treatments. These results are in agreement with those obtained by El-
Batawy et al., (1992), El-Demerdash (1996) and okasha (2001).

Table (1): Chemical composition of milk used in cheese making and
yield of the resultant Ras cheese during ripening period.
Parameters|

measured c T T. Ts Ta F-test

T.8 11.68a+0.39| 12.29a+0.31 | 12.30a+0.40 | 12.29a+0.45 | 12.28a+0.16 | 0.498ns
Fat 3.19a+0.03 | 3.32a+0.04 | 3.32a+0.02 | 3.32a+0.03 | 3.32a+0.02 | 2.259ns
TA 0.16b+0.006|0.17ab+0.002|0.17ab+0.003| 0.18a+0.004 | 0.175a+0.003 | 4.678 *
pH 6.75a+0.18 | 6.71a+0.15 | 6.71a+0.11 | 6.70a+0.09 | 6.71a+0.14 | 0.039ns
TP 3.67a+0.07 | 3.52b+0.05 | 3.52b+0.06 | 3.51b+0.06 | 3.51b+0.05 | 3.228ns

Lactose | 4.19a+0.02 | 4.25a+0.03 | 4.24a+0.021 | 4.24a+0.02 | 4.25a+0.11 | 0.856ns
Ash 0.71b+0.004| 0.76a+0.003 | 0.76a+0.002 | 0.76a+0.003 | 0.76a+0.006 | 33.41**

Yield

Before [11.46c+0.21(11.72bc+0.22| 12.55a+0.13 {12.32ab+0.16|11.89abc+0.15| 4.308 *
salting

After salting|10.92b+0.36| 11.51a+0.38 | 12.00a+0.50 | 11.84a+0.18 | 11.32a+0.41 | 1.224ns
(90) days | 8.51b+0.27 | 8.57b+0.29 | 9.32a+0.31 | 9.11a+0.35 | 8.61b+0.61 | 1.822ns

Control (C): Cow’s milk Pasteurization standard.

Treatment (T;): Goat’s milk heated to (75°C / 15 sec.)

Treatment (T;): Goat’s milk heated to 8:°C / 10 sec. without cold storage.

Treatment (T;): Goat’s milk heated to 80°C / 10 sec. and cold storage at 5-7°C for 24 hr.

Treatment (T,): Goat’s milk heated to 80°C / 10 sec. and cold storage at 5-7°C for 48 hr.

a, b and c within the same row with different superscripts differed significantly(p<0.05).

(ns): insignificant.

(*): P<0.05

(**): P <0.01

Table (2) shows the change in the moisture content of Ras cheese
made from either cows or goat's milk and all treatment. The changes in
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moisture content of fresh Ras cheese as affected by heat treatment of
cheese milk were higher than that in the control. It is clear from these data
that the moisture content of all cheeses decreased gradually throughout the
ripening period. This might be due to some of the water gradually evaporates
during ripening or becomes bound with the protein as about water, as
ripening progressed (Conner, 1988). On the other hand, the cheese made
from milk heated and cold stored for different period had higher moisture
content than that made from heated without cold storage. Similar results were
obtained by El-Attawy (1980), EI-Abd et al., (1992), Okasha (2001) and
Hefnawy (2004).

From results present in Table (2), it could be concluded that the fat
content in dray matter (D.M) of Ras cheese of all treatments increased
gradually with the advancing of the ripening period. Also all Ras cheeses
made from goats milk had higher fat content than those made from goats
milk. The general trend of those results was in accordance to those reported
by Fikry (1987), Shendy (1989), Harby (1991), EI- Batawy et al., (1992) and
Okasha (2001).

Results given in Table (2) reveal the total nitrogen (T.N %) and T.N in
D.M content of the different treatments of Ras cheese. It is clear that there
was no considerable difference in T.N content between the treated cheeses
(made from goat’s milk) and control (mad from cow’s milk). These results are
in agreement with those obtained by El-Demerdash (1996), Guinee et al.
(2000) and Okasha (2001).

Concerning the salt content and salt water ratio (S.W.R), results the
same Table generally show that the average of SW.R. in all treatment
increased till the end of ripening period. On the other hand, the salt water
ratio of the control were slightly higher than in all cheeses when fresh cheese.
The results are in agreement with Harby (1991)., El- Batawy et al., (1992)
Girgis et al., (1999), Abo-EI-Nor (2004) and awad (2006).

The titratable acidity (T.A) was higher in the control than the all
treatments when fresh and during ripening period. On the other hand, the
acidity of all cheese samples gradually increased with the increase of storage
period probably as a result of fermentation of residual lactose and
degradation of protein and fat (Hofi et al., 1991). The pH values rang parallel
to the titratable acidity when fresh and throughout storage period. However,
pH values of Ras cheese were decreased gradually in all treatments during
ripening until 45 days while were increased until the end period 90 days. This
is in agreement with that found by EI-Abd et al., (1992), El-Demerdash
(1996), Mostafa (1999) and Osman (2003).
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Table (2): Effect of heat treatments and cold storage of Goats milk on

chemical composition of Ras cheese during ripening
period.
Ripening
period (o3 T, T, Ts Ta F-test
(days)
Moisture%
0 44.20b+1.18 [ 45.27ab+1.21 ] 47.15a+1.53 | 47.19a+1.14 | 46.51a+2.73 [3.87ns
15 40.15a+1.17 | 41.23a£2.00 | 41.20a+1.72 | 41.85a+1.02 | 41.62a+1.67 [0.68ns|
30 36.71a+1.08 | 37.20a+1.16 | 37.81a+2.23 | 37.90a+1.17 | 37.95a+1.16 [0.63ns|
45 35.92a+1.15 | 36.21a+1.12 | 36.71a+1.13 | 36.20a+1.13 | 36.05a+1.77 [0.19ns|
60 33.21ax1.50 | 34.55a+0.88 | 35.20a+0.68 | 35.12a+1.08 | 35.72a+1.61 [1.58ns|
90 32.84a+1.08 | 32.10a+1.13 | 33.60a+1.02 | 34.10a+0.68 | 33.95a+1.07 [1.83ns|
Salt water ratio S.W.R%
0 3.61a£0.36 | 3.49a£0.29 | 3.43a+0.29 | 3.48a+0.26 | 3.50a+0.31 [0.53ns|
15 5.28a+0.32 | 4.89ab+0.36 | 4.61ab+0.36 | 4.54b+0.41 | 4.73ab+0.36 [2.01ns|
30 6.02a+0.31 | 5.88ab+0.21 | 5.28b+0.21 5.25b+0.33 | 5.61ab+0.21 [2.78ns|
45 6.29a+0.30 | 6.18a+0.33 | 5.96a+0.45 | 6.10a+0.16 | 6.10a+0.22 [0.22ns|
60 6.95a+0.46 | 6.65a+0.31 6.39a£0.26 | 6.37a+0.27 | 6.35a+0.25 [1.73ng
90 7.21a+0.37 | 7.28a#0.19 | 6.57bc+0.20 | 6.51bc+0.21 | 6.49bc+0.17 [2.50ns|
Fat /D.M%
0 45.21a0.75 | 46.34a+1.43 | 46.24a+2.63 | 46.42a+1.10 | 46.31a+0.69 [0.33ns
15 49.51a+1.66 | 48.52a+1.18 | 48.64a+3.95 | 48.21a+0.68 | 50.44a+1.12 [1.23ns
30 52.64a+1.6 [50.66ab+0.68 | 52.11b+1.11 | 52.45a+0.61 | 50.11ab+2.16 [2.78ns|
45 52.78a+1.18 | 51.63a+2.12 | 52.57a+0.89 | 52.84a+1.31 | 51.83a+0.71 [0.82ns|
60 53.10a+2.23 | 52.15a+2.16 | 52.71a+1.23 | 53.19a+1.17 | 52.52a+1.08 [0.28ns|
90 53.75a+1.14 | 52.77a+1.21 | 53.92a+1.15 | 53.97ax1.22 | 52.71ax0.61 [0.66ng|
T.N %
0 3.72a+0.09 [ 3.83a+0.11 3.77a+0.11 3.92a+0.10 | 3.81a#0.10 [0.47ns
15 4.05a+0.18 | 4.32ax0.13 | 4.11a+0.17 | 4.22a+0.10 | 4.14a+0.13 [1.44ns
30 4.39a0.11 4.47a20.18 | 4.49ax0.13 | 4.44a#0.18 | 4.41a+0.15 [0.09ng
45 4.51a+0.17 | 4.64ax0.10 | 4.69a+0.19 | 4.60a+0.13 | 4.56a+0.11 [0.45ns
60 4.70a+0.09 | 4.77ax0.17 | 4.88a+0.10 | 4.83a#0.10 | 4.67a+0.11 [0.67ns
90 5.15a+0.19 | 5.20a+0.11 5.17a+0.45 | 5.23a+0.23 | 5.11a+0.32 [0.32ns
TA
0 1.07a+0.066 | 1.00a+0.06 | 0.95a+0.06 | 0.93a+0.06 | 0.92a+0.06 [0.97ns
15 1.14a+0.11 1.10a+0.16 | 1.06a+0.11 1.01a0.09 1.00a+0.09 [0.69ns|
30 1.37a+0.09 | 1.24ab+0.11 | 1.15b+0.06 | 1.12b+0.06 1.10b+0.11  [3.06ns|
45 1.50a+0.11 1.45a+0.09 | 1.41ax0.08 [ 1.38az0.11 1.32a+0.15 [1.23ns|
60 1.66a+0.06 | 1.62ab+0.10 | 1.57ab+0.04 | 1.50abx0.06 | 1.42b+0.06 [2.73ns
90 1.92a+0.03 | 1.85ab+0.06 | 1.77ab+0.06 | 1.73b+0.11 1.70b+0.11 [2.82ns|
pH values
0 5.67ax0.16 | 5.68a+0.13 | 5.71a+0.20 | 5.75a+0.13 | 5.82a+0.13 [0.29ns|
15 5.51a+0.26 | 5.53a#0.22 | 5.59a+0.22 | 5.63a+0.12 | 5.70a+0.12 [0.29ns|
30 4.72a+0.22 | 4.77ax0.33 | 4.80a+0.13 | 4.85a+0.13 | 4.92a+0.16 [0.57ns
45 4.61a+0.13 | 4.68ax0.13 | 4.72a+0.11 4.79a+0.22 | 4.83a+0.22 [0.68ns
60 5.32b+0.13 | 5.95a+0.13 | 5.50b+0.13 | 5.45b+0.13 | 5.38b+0.13 [3.87*
90 5.59a£0.22 | 5.69a%0.13 | 5.65a+0.21 5.71a£0.15 | 5.65a+0.46 [0.22ng

See legand table (1)

Table (3) shows the changes in the soluble nitrogen (S.N), non
protein nitrogen (N.P.N), S.N/T.N,N.P.N/T.N and total volatile fatty acids
(T.V.F.A). It is clear from these results that the ripening indices increased
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gradually during ripening period. Also those data revealed that using goat’s
milk in Ras cheese making showed high ratio of S.N/T.N% and NP.N/T.N%
which means, more acceleration of cheese ripening than cow’s milk. Also the
T.V.F.A content of Ras cheese made from goat's milk was higher when
compared with the control. On the other hand, it could be observed that the
rate of ripening indices increased during ripening period were relatively higher
in T, than that of control and the other all treatments. The general trend of
those results agreed with those reported by Hiekal et al., (1992), EI- Abd et
al., (1992) Ashmawy (1997), Shendy (1998), Mostafa (1999), Girgis et al.,
(1999) and Okasha (2001).

Table (3): Effect of heat treatments and cold storage of Goats milk on

ripening indices of Ras cheese during ripening period.

Ripening
period C T, T, Ts Ta F-test
(days)
S.N%
0 0.15a+0.012 | 0.18a+0.02 | 0.17a+0.01 | 0.16a+0.01 | 0.17a+0.01 | 0.82 ns
15 0.20b+0.02 | 0.24ab+0.04 | 0.25a+0.02 | 0.23ab+0.01| 0.22ab+0.01 | 2.19ns
30 0.30b+0.03 | 0.35a+0.01 | 0.33ab+0.02 | 0.32ab+0.02| 0.31b+0.02 | 2.78 ns
45 0.39c+0.01 | 0.48a+0.02 | 0.44b+0.01 | 0.42bc+0.01 | 0.41bc+0.03 | 8.78**
60 0.44b+0.04 | 0.51a+0.01 | 0.50a+0.012 | 0.47ab+0.01 | 0.46ab+0.014 | 2.73 ns
90 0.63b+0.01 | 0.67a+0.01 | 0.61b+0.02 | 0.60b+0.02 | 0.59b+0.01 6.48**
N.P.N%
0 0.055a+0.03 | 0.063a+0.02 | 0.074a+0.02 | 0.065a+0.02 | 0.0692+0.02 | 0.04 ns
15 0.112+0.04 | 0.15a+0.01 | 0.14a+0.04 | 0.13a+0.02 | 0.15a+0.04 | 0.57 ns
30 0.20a2+0.02 | 0.22a+0.03 | 0.23a+0.02 | 0.25a+0.04 | 0.20a+0.03 | 0.99 ns
45 0.22a2+0.02 | 0.24a+0.02 | 0.27a+0.02 | 0.27a+0.03 | 0.23a+0.02 | 1.12ns
60 0.25b+0.02 |0.27ab+0.01| 0.29a+0.02 | 0.30a+0.04 | 0.27ab+0.02 3.87*
90 0.30a+0.03 | 0.34a+0.02 | 0.35a+0.04 | 0.32a+0.02 | 0.31a+0.02 | 0.75ns
S.N./T.N%
0 4.03a+0.37 | 4.69a+0.44 | 4.50a+0.44 | 4.08a+0.76 | 4.46a+0.74 | 0.42ns
15 4.93a+0.76 | 5.25a+0.43 | 6.08a+0.76 | 5.45a+0.44 | 5.31a%0.71 0.93ns
30 6.832+0.71 | 7.82a+0.76 | 7.34a+0.81 | 7.20a+0.44 | 7.02a+0.44 | 0.72ns
45 8.64b+0.40 |10.34a+0.44 | 9.38ab+0.76 | 9.13ab+0.70 | 8.99ab+0.79 | 2.14ns
60 9.36b+0.76 | 10.69a+0.39 | 10.24ab+0.44 | 9.73ab+0.8 | 9.85ab+0.44 | 2.81ns
90 12.23ab+0.52 | 12.88a+0.76 | 11.69ab+0.73 | 11.47b+0.71| 11.54ab+0.4 | 2.24ns
N.P.N/T.N%
0 1.47a+0.21 | 1.64a+0.23 | 1.96a+0.17 | 1.65a+0.36 | 1.81a+0.31 | 0.97 ns
15 2.71b+0.36 | 3.47a+0.19 | 3.40a+0.21 |3.08ab+0.21| 3.62a+0.37 | 3.15ns
30 4.55b+0.33 | 4.92b+0.36 | 5.12ab+0.36 | 5.63a+0.32 | 4.53b+0.21 4.86*
45 4.87c+0.24 |5.71ab+0.41 | 5.75ab+0.36 | 5.86a+0.33 | 5.04bc+0.26 | 4.01*
60 5.31b+0.31 | 5.66ab+0.32 | 5.94ab+0.33 | 6.21a+0.31 | 5.78ab+0.21 | 0.73 ns
90 5.82b+0.39 |6.53ab+0.35| 6.76a+0.34 |6.11ab+0.24| 6.06b+0.23 | 3.24ns
T.V.F.A 0.1 NaOH/100g cheese

0 10b+1.18 13a+0.66 12ab+0.98 11ab+1.32 12ab+1.63 | 2.29ns
15 16c+1.36 20ab+0.79 19b+0.79 22a+0.79 21ab+0.79 8.60**
30 24b+1.26 29a+1.36 30a+0.71 26b+0.77 29a+0.1.36 | 10.21**
45 29c+0.98 35b+2.23 39a+1.62 32bc+1.69 34b+1.76 12.99**
60 35d+1.11 42ab+1.69 44a+0.79 40bc+0.79 39c¢+0.79 17.47*
90 40c+1.69 49a+2.23 43bc+1.32 44b+0.72 42bc+1.29 9.09**

See legand table (1)
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The concentration of saturated free fatty acids and short chaine acids
increased in Ras cheese mad from goat’s milk as the ripening period than
cow’s milk cheese Table (4). On the other hand, results showed fatty acids,
which play an important role in flavor formation of cheese Omar (1984). Also
cold storage of heated milk for 24 hours (Ts) caused more increase in the
cold storage period (T,) more increase in the short chaine fatty acids was
observed. These results are in agreement with Hagag et al., (1987), Hiekal et
al., (1992), El-Demerdash (1996), Mostafa (1999) and Okasha (2001).

Table (4): Effect of heat treatment and cold storage of goats milk on
fatty acids in Ras cheese during ripening period.

Short chain | Middle chain Long chain | Total saturated Total
Treatments . . . . unsaturated
fatty acids fatty acids fatty acids fatty acids L
fatty acids
30 days
C 4.66d+0.49 | 42.22ab+0.65 | 53.12a+0.76 59.24b+1.15 40.76a+1.72
T: 5.35cd+0.35| 40.23b+1.13 54.42a+1.19 61.72b+1.67 38.28b+0.96
T, 6.75c+0.81 43.51a+1.09 49.74b+0.84 68.83a+2.31 31.17d+0.78

Ts 21.40b+0.85 40.15b1.13 38.45¢+0.86 67.13a+1.65 32.87¢+0.85
Ta 25.82a+0.67 | 36.71c+1.16 37.47¢+0.81 66.23a+2.17 33.78¢c+1.04

F-tes 426.4* 15.74* 273.3* 12.97* 60.00**
60 days
C 7.77c+0.84 46.84b+1.12 45.39a+0.95 63.51c+2.25 36.49a+0.95
T 8.51¢+0.79 45.92b+1.65 45.57a+1.33 67.32b+1.81 32.68b+0.95
T, 9.22¢+0.85 49.93a+1.13 40.85b+0.63 72.15a+1.65 27.85d+1.51

Ts 27.12b+0.65| 47.01bx1.16 25.87d+0.86 | 69.77abx2.17 30.23¢1.34
Ta 30.50a+1.13| 40.61c+1.11 28.89¢+0.9 70.11ab+2.10 | 29.89¢+0.65

F-tes 388.2* | 27.38** 371.9* 10.74* 26.95**
90 days
C 9.21e+0.85 47.11b+0.88 | 43.68a+1.01 69.18b+1.67 30.82a+0.80
Ta 11.11d+£0.53 | 46.07b+0.65 | 42.82a+0.85 | 71.11ab+1.68 | 28.89b+0.87
T, 14.48c+0.53 | 51.26a+0.69 | 34.26b+0.77 73.92a+1.65 26.08c+0.61
Ts 31.22b+0.51 | 46.73b+1.13 | 22.05d+0.63 | 71.81abx2.25 | 28.19b+0.45
Ta 33.14a+0.81 38.51c+0.66 | 28.35¢+0.98 | 71.62abx1.67 | 28.38hix0.95
F-tes 616.0** 66.48** 303.6** 2.74ns 13.31*

See legand table (1)

Data illustrated in Table (5) show that the total, proteolytic and
lipolytic bacterial counts of all treatments during ripening period of Ras
cheese. It could be seen that the T.C, P.B.C and L.B.C of the control were
lower than in all treatments when fresh and until 45 days. On the other hand
TC, P.B.C and L.B.C of cheese of all treatments gradually decreased until the
end of ripening period. This conclusion was in agreement which El-Shafi and
Farag (1994) and Okasha (2001).
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Table (5): Effect of heat treatments and cold storage of goat’s milk on
certain microbiological properties of the resultant Ras

cheese.
Ripening
period (o3 T, T, Ts Ta F-tes
(days)

Total viable count x 10° (cfu/g)
0 201d+4.46 | 229a+3.31 | 222b+5.33 | 218bc+2.34 | 211c+3.23 | 24.28**
15 147c+3.46 | 191a+2.01 | 180b+2.99 | 187a+3.44 | 192a+3.45 | 101.3**
30 116d+3.35 | 137c+3.46 | 145b+3.46 | 151b+4.21 | 162a+4.41 | 74.60**
45 99b+3.42 | 111a+4.11 | 92b+2.76 | 95b+3.76 | 96b+2.15 | 13.70**
60 60bc+3.73 | 81a+4.79 | 56¢d+3.42 | 52d+3.31 | 64b+1.99 | 24.31**
90 37b+3.52 | 41ab+2.16 | 35b+3.41 | 44a+1.32 | 47a+3.23 | 5.84**
Proteolytic bacterial count x10* (cfu/g)
0 125c+2.13 | 149a+1.53 | 114e42.59 | 121d+1.13 | 145b+1.13 | 409.4*
15 92c+1.06 | 98b+1.13 | 91c+2.54 | 96b+1.33 | 105a+3.00 | 30.03**
30 81d+2.71 | 87b+1.31 | 82d+2.31 | 85c+1.66 | 90a+1.45 | 36.67**
45 62cd+1.13 | 66b+2.11 | 61d+0.65 | 65bc+2.70 | 71a+1.31 | 16.33**
60 45b+1.15 | 46b+0.65 | 40c+1.07 | 46b+1.44 | 51a+2.25 | 42.10**
90 34c+0.65 | 37b+0.65 | 33c+1.13 | 39b+1.07 | 42a+2.14 | 21.70**
Lipolytic bacterial count x10° (cfu/g)
0 103c+2.18 | 110b+0.87 | 101d+5.14 | 97e+0.86 | 114a+1.47 | 140.7**
15 77d+0.96 | 84b+1.48 | 73e+2.12 | 81c+1.55 | 94a+0.86 | 151.6**
30 70c+1.47 | 74b+0.86 | 61e+1.87 | 67d+1.82 | 80a+0.54 | 155.5**
45 60b+0.86 | 61b+1.47 | 48d+0.93 | 55c+0.81 | 64a+1.86 | 110.1**
60 42b+1.86 | 40c+0.54 | 35d+1.18 | 38c+0.96 | 49a+3.11 | 85.12**
90 23c+0.58 | 27b+0.52 | 21d+0.86 | 25c+1.47 | 33a+2.18 | 65.12**
See legand table (1)

Cheeses of all treatments were organoleptically evaluated when 30
days and each 30 days up to 3 months of ripening period. Cheese made from
goat’'s milk was generally characterized by a smooth texture goatly flavoure
and more piquant taste than cheese made from cow’s milk. Data presented in
Table (6) show that the flavour developed more rabidly and reached higher
and almost similar scores in both the control and T, (Ras cheese made from
heating the goats milk at 80°C for 10 sec. without cold storage). It was
followed by T, T; and T, in a descending order.
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Table (6): Effect of heat treatments and cold storage of goat’s milk on
the organoleptic properties of the resultant Ras cheese
during ripening period.

Month Treatments FIavogre (50) tezﬁfg&o) Appearﬁnce Total scores
points points (10) points (100) points
C 35a+0.76 28a+0.49 7a+0.049 70ax1.07
1 T4 34ab+0.71 24c+0.48 6b+0.050 64bc+1.06
T> 34ab+0.81 26b+0.42 7a+0.050 67ab+1.10
T3 32bc+0.65 | 23cd+0.39 7a+0.030 62cd+1.20
T4 31c+0.56 22cd+0.75 6b+0.040 59c+1.70
F-tes 4.72* 24.08** 124.6** 16.04**
C 41a+0.85 33a+0.52 8a+0.031 82a+2.10
2 T4 38bc+0.63 | 30bc+0.29 7b+0.100 75b+2.20
Ts 40ab+0.31 31b+0.22 8a+0.060 79a10.90
T3 37c+0.33 30bc+0.26 7b+0.020 74b+1.60
Ta 36¢+0.37 29c+0.21 7b+0.060 72b+1.50
F-tes 7.52** 9.55™ 124.6** 14.29**
C 42a+0.65 35a+0.41 8a+0.035 85a+2.50
3 T4 40a+0.73 31b+0.26 8a+0.090 79b+1.30
To 4Ya+0.42 35a+0.33 8a+0.040 81a+1.20
T3 40a+0.34 30bc+0.27 8a+0.070 78b+1.10
Ta 40a0.76 29c+0.22 8a+0.020 77b%1.30
F-tes 1.40 ns 33.22* 0.001 ns 11.66™*
See legand table (1)
REFERENCES

American Public Health Association (A.P.H.A) (1992). Standard Methods for
the Examination of Dairy Products. A.P.H.A, Inc., 121 ed, New York.
A.O.A.C. (1975). Official Methods of Analysis (12 th edo.) Association of
Official Analytical Chemists Washington, DC.
Abd-El —Fattah, E.A. (1966). Studies on butter milk and its utilization in the
manufacture of baby Edam cheese. MSc. Thesis, Ain Shams Univ.
Egypt.
Abou- EI- Noure, A.M., Abbas, F.M., Khalil, R.A.M. and EI- Safty, M, S.
(2004). Modified manufacture procedure for improving the quality of

low fat Ras cheese. Egyptian J. Dairy Sci, 32: 141-152.

Ashmawy, T.A.M. (1997). Studies on some factors affecting yield, chemical
and technological properties of milk on Baladi goats and their crosses.

M. Sc. Thesis. Food Sci.,

Egypt.
Awad, S. (2006). Texture and flavoure development in Ras cheese mad from

raw and pasteurized milk. Food chemistry, Vol. 97, Issue 3, 394-400.

Department Faculty of Agric. Zagazig Univ.



El-Desoci, W. I.

Banks, J.M., Stewart, G.D.and Wast, I.G. (1987). Increasing the yield of
cheddar cheese by the acidification of milk containing heat
denatured whey proteins. Milchwissenschaft, 42 (4) 212-215.

Battadjeva, M., Kalatzopoulos, G. AND Stamenova, V. (1985). free fatty acids
and amine acid in two cheese mad from goats milk. Lait 65: 650-659.

Conner, T. (1980). Advances in accelerated in ripening of cheese. Cultured
Dairy Prod. J. 11: 21- 25.

Dariani, D.N. and Speck, S.J. (1980). Soft pickled cheese made from cows
and goats milk. Il. Consumer evaluation. J. International Goat and
Sheep Research |. 210-215.

Deeth, H.C., Fits-Gerald, C.H. and Snow, A. F. (1983). Ages
chromatographic method for the quantitative determination of free fatty
acids in milk and products. N. Z. J. Dairy Sci., Technol. 18. 13-20.

Diaman, T.M. (1993). The effect of refrigeration conditions on the level of
bacterial contamination of milk molanco- Myanse Skatartvo 83: 56.
C.F. Dairy Sci., Abst. 57: 3033.

EL-Alamy, h. A., Mahfouz, M.b., hamzawy, |.f. and El-Loly, M.M. (1990).
Studies on the chemical composition of Egyptian goats milk. I. Gross
chemical composition and mineral contents. Egyptian J. Dairy Sci. 18
1 195.

El- Attawy, Z.A. (1980). The use of milk powder in hard cheese making Ph. D.
Thesis Ain Shams Univ. Egypt.

El-Abd,M.M., El-Battawy, M.A., Younes, N.A. and EI- Tawel, H.S. (1992).
Utilization of goats milk in making Ras cheese. Egyptian J.Dairy Sci.,
20: 91.

El-Batawy, M.A., EI-Abd, M.M. Younes, N.A. and El-Rawel, H.S. (1992).
Effect of  salting method on the ripening of Ras cheese made from
mixed goats and cow’s milk. Egyptian J. Dairy Sci., 20: 341-350.

El-Demerdash, M.E. (1996). Studies on Gouda cheese. Ph. D. Thesis.
Zagazig Univ Egypt. Elein, S., Girgis, I.H.l., Abd —EI-Ghany, Laili,M.
Yousef, and Laila, m. m. Mohamed (1991). Effect of milk pre treatment
and storage conditions on the properties and quality of Ras cheese.
Egyptian J. Dairy Sci., 27: 153- 166.

El-Shafie, M.M. and Farag, A.A. (1994). Improving the quality of smoked Ras
cheese Egyptian J. Appl. Sci., (9): 400-411.

Fikry, S.A. (1987). Chemical and bacteriological studies on Edam cheese.
MSc Thesis Fac. Of Agric. Univ. Egypt.

Guinee, T., Auty, M.A.E. and Fenelon, M.A. (2000). The effect of fat content
on the rheology, microstructure and heat induced functional
characteristics of cheddar cheese. International Dairy J. 10: 277.

Hagag, H.F., Hamzawy, L.F. and Shahin, Y. (1987). Fatty acids composition
of globule core lipids from Egyptian cow, buffaloes and goats milk.
Egyptian J. Dairy Sci., 15: 25.

Harby, S.I. (1991). Microbiological studies on hard cheese .Ph. D. Thesis.
Cairo Univ.

Harrigan, W.F. and McCance, E. (1976). Laboratory Methods in Food and
Dairy Microbiology. Academic Press, New York. U.S.A.

10



J. Food and Dairy Sci., Mansoura Univ., Vol. 4 (1), January, 2013

Hefnawy, A.A., EI-Alfy, M.P., Nasr, W.l. and Sonia M. Abdou (2004). Potential
of making Ras cheese from milk concentrated by U.F. and
recombination techniques. Egyptian J. Dairy Sci., 32: 163-173.

Hiekal, A.H., Kandeel, A.A. and Shendy, A.M. (1992). Relationship between
type of milk and free fatty acids content of Ras cheese. Egyptian J.
Dairy Sci., 20: 53-65.

Hofi, A.A., Abd-El Hamid, L.B., Ahmed, N.S. and Abbas H.M. (1991).
Acceleration of Ras cheese ripening by relevant slurry. Egyptian
J.Dairy Sci., 19 (2): 277-346.

Hofi., A.A. Yousef, E.H. and Gonein, M.A. (1970). Keeping changes in
Cephalotyre cheese manufacture from raw and pasteurized milk with
special reference to flavoure. J. of Dairy Sci., 53: 1205.

Isatchenko, Nauka zizni 7-122-123 (1981). Jenness, R. (1980). Composition
and characteristics of goats milk as distinct from those of cow’s milk,
IDF. Doe, No. 202 pp. 54-67.

Kosikowski, F. (1982). Cheese and fermented milk Food. Second Ed. 3rd
printing with revisions, F.V. Kosikowski and Associates P.O.Box. 139,
Brooktondsle New York, 14817.

Ling, E.R. (1963). A text Book of Dairy chemistry. Vol. 2 Partical 3rd
Ed.Chapman and Hall London.

Meslahen, H.D. (1985). Thermization for improving the quality of supplier milk
stored for 3 days. Thesis Tieraztliche, Hanover, German Federal
Republic P. 98. C.F. Dairy Sci., Abst. 49: 477.

Mostafa, M.B.M. (1999). Quality and ripening of Gouda cheese from goats
milk as affected by certain feeding rations. Egyptian J. Dairy Sci., 27:
179- 190.

Okasha, I.I. (2001). Effect of heat treatment and cold storage of goat’s milk
on some properties of Ras cheese during ripening. Egyptian J. Dairy
Sci. and Techno. 357- 368.

Omar, M.M. (1984). Microstructure free amino acids and free fatty acids in
Ras cheese. Food chemistry 15: 19.

Osman, M.M. (2003). Acceleration of the ripening and flavoure development
of Ras cheese using Brevibacterium linens. Egyptian J. Dairy Sci.,
31:159-172.

Rakshy, S.E. and Hassan, N. (1971). The suitability of goat’s milk for the
manufacture of a pickled cheese variety. Mex. J. of Agric. Res. 19:
269- 272.

Remeuf, F. (1992). International conference goats pre-conf, proc. Invited
papers. Vol. 2, part 3, 374-381 Marthur, India central Inst Res. On
goats.

Shendy, A.Y. (1989). Studies on goats milk utilization in soft and hard
cheeses making. Ph.D. Thesis. Al-Azhar Univ.

SPSS (1994). SPSS for Windows. Release 10.0 Standard Version. Copyright
SPSS Inc., 198- 1999.

11



El-Desoci, W. I.

Yazid, B.H.A.MM. (1990). Effect of low temperature storage and thermization
on the quality of raw and heat treated milk. National Academic Award
39: 1585 C.F. Dairy Sci., Abet. 55: 2467

Jelall Gl G pdiaal) (il 1 el cliia plarg Caaal e Al o
dana B guidl) 2 ) a9
b gaaaly 2 Y dsala -Ae) )30 48

a5 (0 o) Gl s () il die Bale el Al Selal o Al o calall Al gla

Aapai a5 Jelall Gl G el ) iy (D) 43,18 (58 Gl e o)) O el Al )l 02 (B

WPEMLS

Adli 050 02 75 e L)l s dalas Jele o (V)

W Y 2PA e e bl gs dalae Jele ()

Aclu Y€ 320 2% Voo onyif ol J1 6 Ve 3aad 20A e e byl s dalas Jela ol ()

acbu £A 32 5% V0 (Ll ony ji 8 15 Y v Baal 2%A e bloa dalea Jele ol (€)

A Gedguai sl ) a®) %)Y o) a A o o dg sudll AN Cual) maas (335 5

L dapl ot LaS a5 pSaall aalanall (amy 5008 e LibaesS Gl Jlati LeIBA 5 ) sl SO 341 %

4 guill Bae Algs (8 ANS 5 il a5 J ALl 4 giall dpuail] 5008 5 LeS ) gl D3 Baal g el S

Ik Lad Lgle Juaaiial) milill) ad asdli (S

A Gl e 43l LBl e Selall Galll (e il ) (A ilaill 4 giall Al 5345 (V)

O gl el ge Dbl Gl e i) aadl (8 SI G s 3l 5 a5 g sha A 335 (Y)
@yﬂ‘bhd}a;‘c\)@\uﬂ‘@;‘}ud‘)ﬂ‘ u..\ﬂ\

s B S Gaa gyl () At GlIXS g QA g il 4y ghall Al 4y guail) J3Ya A 8345 (Y)
LRl Calll e 4ailil) Leidia (e jelall clll COlelas (e 43Ul Gl

6% 5 Abualull 5 yual 4giaal) alaa) S35 o Hlkall 4xiaall (alea¥) G 5oy § Liagf Jas ol (£)
Gl e ) Gaadl e Selall clll e i) Gaadl 3l aen (b aad) gl axdall (bl L)
Al

Ay aall alladd) Uy Sl sae 5 Ly Sl I saall 3 s el (alasil) ) il s WS ()
el maan 8 4y sull < 53 sl (45l alladll U S aae

aJ\)Aa_;JAGJ:LJJ\)AdAuUJLLA”u.lmuaaéu\M\MM@U\M\&S&A&J(‘)
G el Aa ) U dgn aaSatida (e a5l ) Gl 0383 Gy 5 ) e Baal 2%A
s Selall ol Aail ) 4 Jaal ol 5 4dlailly albaall a3 (pa il Cpmdl el G gl Clll (ge
¥ aee L alebaall 23 el SIS (5 5AT i cilatiie ) jelall all) aria die sale s

A sl

Gl axsady
b gaial) daala — 4o 3 AL Gual alall ye ada [ 4
o_alAl daala — ds) 3l Al Lol dgana piia /A

12



