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ABSTRACT

Brinza like cheese was produced from different types of milk, goat’s, buffalo’s, cow’s and
reconstituted milk. The obtained cheeses were stored in 12% brine solution at 7+2°C for two months.
Cheese samples were analyzed for chemical composition, microbiological and sensory evaluation
when fresh and monthly during storage. The obtained results indicated that moisture content, total
protein on dry matter (TP/DM), pH decreased gradually during storage: On the other hand, fat/DM,
salt, titratable acidity,soluble nitrogen on total nitrogen (SN/TN), non protein nitrogen on total
nitrogen (NPN/TN) and total volatile fatty acids (TVFA) contents in cheese increased significantly up
to the second month of storage. Total bacterial, proteolytic bacterial, lipolytic bacterial and moulds as
well as yeast counts increased throughout the first month followed by a slight decrease towards the
end of storage period. Brinza like cheese made from goat’s milk gained high scor¢§ in sensory
evaluation. There were no significant differences between Brinza like cheese manufactured from
goat's milk and other milk types. The study recommended that goat’s milk can be used in
manufacturing of Brinza like cheese.
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INTRODUCTION

farm gate about 11 million American dollars
(FAO,2012).

White-brined cheeses (also known as white- Therefore, this work was aimed to study the

pickled cheeses) are the most popular varieties
of cheeses manufactured in North East
Mediterranean area and the Balkans (Davis,
1976).

Brinza is a sheep milk cheese made mainly in
Slovakia. Brinza cheese is creamy white in
appearance, known for its characteristic strong
smell and taste. The cheese is .white, tangy,
crumbly and slightly moist, the fat in DM
content is around 45%. It has characteristic
odour and flavour with a notable taste of butyric
acid. The overall flavour sensation begins
slightly mild, then goes strong and finally fades
to a salty finish (Kogenev,1967).

The goats number in Egypt valued about
4350000 head according to (FAO, 2013). Value
of gross production of whole goat’s milk in
Egypt has been compiled by multiplying gross
production in physical terms by output prices at
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quality and characteristics of Brinza like cheese
made from goat’s, buffalo’s, cow’s milk and
reconstituted milk.

MATERIALS AND METHODS

Materials

- Fresh buffalo’s milk (fat 7.00% - SNF
9.68%) and cow’s milk (fat 3.60% - SNF
8.75%) which were used in Brinza cheese
making were obtained from the Department of
Food Science, Faculty of Agriculture, Zagazig
University, Egypt. Fresh goat’s milk (fat 4.10%
- SNF 9.01%) was obtained from El-Serw
Animal Production Research Station, Animal
Production Research Institute, Agriculture
Research Center, Egypt. Imported Brinza cheese
made from ewe’s milk was purchased from
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supermarket in Boland and analyzed after 2
months from production during its shelf life. Fat
filled milk powder Bonimilk 2824 Pal/MF
(with refined plam oil) was purchased from
Importer Marketing and Trading International
Co. 48 Thawra St. Dokki, Giza, Egypt. Chemical
composition of milk powder is (fat 28% max. —
moisture 4% max.—protein (n x 6.38) 24%,
approx. —lactose 32% approx.—~minerals/ashes
6.50%). Starter culture YF-L812 containing
Streptococcus thermophilus and Lactobacillus
delbrueckii subsp. bulgaricus (1:1) thermophilic
yoghurt culture YO- Flex® freeze- dried lactic
acid culture for Direct Vat Set (DVS) Chr.
Hansen’s Laboratories (Denmark).Microbial
rennet powder from Murcormeihei (Hannilase)
was obtained from Chr. Hansen’s Laboratories
(Denmark). The yoghurt culture and the microbial
rennet powder were obtained from Mifad- Misr
Food Additives Company, Badr city, Cairo,
Egypt. Rennet powder was diluted with
distillated water to a standard rennet solution
before using. Analytical grade calcium chloride
was obtained from El-Gomhouria Company,
Egypt. Commercial food grade salt was obtained
from El-Nasr Saline's Company, Egypt.

Methods
Experimental

Brinza like cheese was made from different
types of milk being goat’s, buffalo’s, cow’s milk
and reconstituted milk. Fat filled milk powder
was reconstituted to 12.50% total solids in water
(30°C) and mildly agitated by only gentle
mechanical stirring to form a homogeneous
reconstituted milk. All cheese milk types were
standardized to 3.5% fat using milk separator.

Cheese making

Each milk was heated at 70°C for 15 sec.,
cooled to 40°C. Immediately added 0.02% CaCl,
solution and then 2% lactic acid starter culture
was added to the milk 30 min before adding the
rennet. Cheese was produced according to
Kogenev (1967) and pickled in 12% brine
solution in plastic jars at refrigerator
temperature (7+2°C) for 2 months. Cheese
samples were analyzed when fresh, after one
month and two months of storage period.

Microbiological examination

Total bacterial count was determined using
plate count agar according to Houghtby et al
(1992). Proteolytic bacterial counts were
determined using skim milk agar as described by
Frank et al. (1992). Lipolytic bacterial counts
were determined according to the method
described by Luk (1981). Mould and yeast
counts were enumerated according to Marshall
(1992).

Chemical analyses

Moisture contents, pH value and nitrogen
fractions (TN, SN and NPN) were determined
according to AOAC (2000). The Gerber method
was used to determine fat content of milk (IDF,
1991).The modifications suggested by Hefnawy
(1988) were applied during determination of fat
in reconstituted milk cheese because it contains
refined palm oil. The titratable acidity was
determined according to Ling (1963). Salt
content was determined according the method
described by Reddy and Marth (1993). Total
volatile fatty acids (TVFA) were-determined as
described by Kosikowski (1978) and expressed
as ml of 0.1 N NaOH/100 g cheese. Actual
cheese yield was determined by dividing the
weight of cheese by the weight of milk used to
make cheese, multiplied by100.

Gas chromatographic (GC) analysis of free
fatty acids (FFA)

Free fatty acids were extracted by the method
described in AOAC (2000). The methyl esters
were prepared by weight 10 mg sample in a 2 ml
test tube (with screw cap). The sample was
dissolved inlml hexane. Then 10 ml of 2N
potassium hydroxide in methanol (11.2 g in
100ml) was added. The tube was closed and
vortex for 30 seconds. The analysis was carried
out by gas chromatography Ultra trace GC DSQ
(Thermo scientific USA). TR-FAMe capillary
column (Thermo scientific USA) (30 m length
0.22mm ID 0.25 micron thickness). For analysis
fatty acid methyl esters, Cis/trans isomers, 70%
cyanopropyl polysil phenylene siloxane was
used. Helium was employed as carrier gas, with
constant flow 0.8ml/min. The temperature of
injector was set at 200°C. The injection volume
of 1 ul was used. The operating condition were
as follow: oven temperature was held at 40°C
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for 1 min and then increased by 10°C/min to
180°C and held for 2min increased again by
4°C/min to 210°C and held for 3 min., increased
again to 250 at 10°C /min and finally isotherm
at 250°C for 10 min. Scan mode was full
scanning mass 50-650. Mass detector was used.
Results were expressed as percent of relative
area (Dabbou et al., 2009).

Organoleptic properties

Cheese was organoleptically evaluated when
fresh and after 1, 2 months of storage at the
refrigerator temperature 7+2°C by staff members
of Food Science Department, Faculty of
Agriculture, Zagazig University. The panel
scores for appearance (10), body and texture
(40) and flavour (50) according to Scott (1981).

Statistical Analysis

The obtained data was analyzed by simple
one way classification (Snedecor and Cochran,
1982) using Statistical Package for Social
Studies (SPSS) software (SPSS, 1998) system.
Significant differences were determined by
Duncan’s Multiple Range test (Duncan, 1955).

RESULTS AND DISCUSSION

Actual Yield of Cheese

Cheese yield is of basic importance to cheese
manufacturers- as slight differences in yield
translate to large sums of money or profit,
especially for the small goat milk cheese
makers. Results of cheese yield are listed in
Table 1. Goat's cheese had no significant
difference at P<0.05 with cow's cheese but
buffalo's cheese scored the highest actual yield.
While the reconstituted milk cheese showed the
lowest yield. However, there were high
significance differences (p<0.01) in the yield of
cheese made by using buffalo's milk and other
treatments and that may be due to its high content
of total solids compared with other milk types .

Gross Chemical Composition

Moisture content

The moisture content of Brinza like cheese
made from different types of milk are presented
in Tables 1. It could be observed that there were
slight differences in cheeses moisture contents.
Moisture contents decreased gradually up to the
end of the storage period in all cheese samples.
These .results are in agreement with those of

Omar and El-Zayat (1987). A gradual decrease
in moisture content was observed during
pickling. This could be due to the biochemical
changes and acidity development. Also, the
decrease in moisture content of cheeses during
the first period of ripening may be due to the
penetration of salt into the cheese and synersis
which occurred as a result of decreasing pH.
Similar results were obtained by (Abd El-salam
etal, 1993; Salem et al., 2010 as well as Hamad
and Ismail, 2012). The moisture contents of
Brinza like cheese made from different types of
milk showed significant variations (p<0.05) with
cheese made from reconstituted milk in all
ripening periods. There were no significant
differences at (P<0.05) between buffalo’s, goat's
and cow's Brinza like cheese in all storage
periods.

Protein content

The protein content (on dry matter basis) of
Brinza like cheese made from different types of
milk are shown in Table 1. TP/DM content of
cheese from all treatments decreased with the
advanced of storage period. This could be due to
protein degradation, partial exclusion, and
formation of water soluble components
subsequent to their losses in pickling solution.
Magakyan and Stepanyan (1962) stated that 10-
15% of protein breakdown products were lost in
brine during storage and ripening of brined
cheese and this decreasing in TP/DM due to the
proteolytic activity. Mladenov (1973) used brine
solution containing 10-12% salt in cheese
storage and found that contents of protein
degradation products increased during storage
period. Talib et al. (2009) reported that decrease
in protein content during pickling as a result of
protein degradation leading to the formation of
water soluble compound and some of which lost
in the leading to the formation of water soluble
compound and some of which lost in the
pickling solution leading to increase of nitrogen
content in whey.

Fat content

With respect to Fat/DM content in Brinza
like cheese made from different types of milk, it
could be noticed that there were no significant
differences in fat/DM contents of cheese made
from buffalo’s, goat’s and cow’s milk in fresh
cheese. However, Brinza like cheese made from
reconstituted milk had significant lower fat/DM
content in all ripening periods (Table 1).
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Table 1. Gross chemical composition of Brinza like cheese made from different types of milk
during storage for two months at 7+2°C

Parameter Cheese Imported Brinza like cheese made from
age cheese  Goat’s Buffalo’s Cow’s Reconstituted F test
milk milkk  milk milk
Moisture (%) Fresh .. 62.97° 62.02° 6333* 5857 **
1 month . 60.23® 59.55* 59.88° 57.23° *
, 2 months 59.73*  59.55* 59.03* 59.72° 56.94° o
Protein on dry Fresh 42.92® 43.78° 41.44° 40.20° **
matter (%) 1month - 41.99° 42.29* 40.97° 39.75°¢ *x
2 months 4223°  41.15* 41.73° 40.58*° 39.37° *
Fat on dry matter Fresh - 39.97*  40.56* 40.33° 37.71° o
(%) 1month - 41.69° 42.72° 4237° 39.75° o
2 months 4930* 43.43° 44.77° 44.69° 41.8¢ *x
Salt Fresh - 3.26 3.43 3.30 3.19 NS
(Nacl) (%) 1month -—-eemme 5.35 5.61 5.26 5.46 NS
' 2 months 3.60° 570%® 593° 552° 577 *° *x
Acidity Fresh . 0.35 0.32 0.35 0.30 NS
(as lactic acid) (%) 1 month - 0.77 0.75 0.76 0.72 NS
2 months 1.30° 095 1.00° 0.92° 0.90° **
pH value Fresh - 5.31 5.54 5.37 5.65 NS
1month - 5.11° 530%™ 5.18° 5.39% *
2 months 438°  4.88° 483°* 500° 5.05° *x
Actualyield (%)  Fresh @ - 26.84° 30.31° 26.33° 22.00° **

Means of triplicate followed by the same superscript are not significantly different at P<0.05
NS = Not significant (P>0.05) * = Significant (P<0.05) ** = High significant (P<0.01)

Table 2. Some ripening indices of Brinza like cheese made from different types of milk during
storage for two months at 7+£2°C

Parameter Cheese Imported Brinza like cheese made from F test
age cheese Goat’s Buffalo’s Cow’s Reconstituted
milk milk  milk milk
Soluble nitrogen Fresh - 15.55*  13.33° 12.82° 14.72° LRk
SN/TN 1 month - 19.92*  17.07° 16.94° 19.42° **
2 month  2420° 23.75° 18.66° 23.05°  20.89° *
Non protein nitrogen Fresh - 336 2.50° 2.14°¢ 3.55° **
NPN/ TN 1month - 7.32°  447¢ 579° 8.25° **
2 months  9.75° 10.73* 7.46%  8.59° 9.33%°¢ *x
Total volatile fatty ~ Fresh - 10.95*  9.2° 9.5° 7.33°¢ **
;cligslgTXI;‘;‘I) 0((')“‘ 1 month  —mmm- 18.35*  14.25° 125° 12.25° *x
SN ) 2 months 30.35% 28.25° 19.25° 22.00° 17.56° *x

Means of triplicate followed by the same superscript are not sig‘niﬁcantly different at P<0.05
NS = Not significant (P>0.05) * = Significant (P<0.05) ** = High significant (P<0.01)
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Fat/DM content in cheeses increased up to
the second month of storage. The increase in fat
content might be due to the decrease in moisture
content and consequently increasing the total
solids and/or attributed to the decrease in solids-
not fat content as a result of protein degradation
and its partial loss in brine solution during
ripening as reported by Fayed (1982). Similar
results were reported by El-Sheikh et al. (2001).
Ismail and Osman (2004) and Desouky and El-
Shaer (2014) illustrated that Fat/ DM contents
of Domiati cheese made from goat's milk
treatments, significantly increased as ripening
period progress reaching maximum values at
the end of the ripening period.

Salt content

All Brinza like cheese samples had no
significant differences in salt contents of fresh
cheese and after one month of storage.
Meanwhile after two months of storage, Brinza
like cheese made from buffalo’s milk scored the
highest salt contents. Imported Brinza cheese
made from ewe’s milk had significant the lowest
salt content compared with other cheese
samples.

Present results illustrated that salt contents of
Brinza like cheese increased after two months.
These results are in agreement with those
reported by Akin et al. (2003) who found that
salt contents in white pickled cheese increased
during the ripening period because of diffusion
of salt from the surfaces into the cheese.

Titratable acidity (TA%) and pH value

The changes in pH value of cheese followed
an opposite trend to change in titratable acidity.
Data in Table 1 shows that pH value gradually
decreased during storage this may be due to
lactic acid formation from residual lactose in
cheese and the growth and activity of cheese
microflora (Ayyad, 2003). The cheese acidity
increased gradually during storage period
suggesting protein degradation during storage in
all treatments in accordance with Salama et al.
(1982), Ahmed and Abd El-Razik (1998).

Ripening Indices of Brinza Like Cheese
Protein breakdown

Soluble nitrogen contents (as a percentage of
total nitrogen, SN/TN (%) and NPN/TN (%)

of Brinza like cheese samples during storage
are shown in Table 2.The goat’s and recon-
stituted milk cheese had significant (P>0.05)
higher SN/TN% and NPN/TN% compared with
other treatments in fresh cheese. Moreover the
goat’s Brinza like cheese showed significantly
higher rate of proteolysis than other treatments
at the end of the storage period. Brinza like
cheese made from buffalo’s milk scored the
lowest significant rate.

The increase in soluble nitrogen contents in
all cheese samples throughout storage period
may be due to the breakdown of protein
occurred by proteolysis.

SN/TN and NPN/TN contents in all cheese
samples increased with the progress of the
ripening period. Similar results were found by
Ismail et al. (2010).

Total volatile fatty acids (TVFA)

Total volatile fatty acids (TVFA) content of
the cheese samples were increased throughout
the ripening time in all cheese samples. These
results are in agreement with the results reported
by El-Shibiny et al. (1974) for Domiati cheese.
Goat’s milk cheese had the highest level of
TVFA when fresh (10.95) and increased after 2
months to (28.25) ml 0.IN NaoH/100 g of
cheese. The corresponding value in cow’s milk
cheese was (9.50 and 22.00) when fresh and
after two months respectively. Reconstituted
milk cheese showed the lowest level of TVFA
(7.33 and 17.56) ml 0.1N and NaoH/100 g of
cheese. These results could be explained on the
basis that goat’s milk fat contains higher levels
of short chain fatty acids than cow’s and
buffalo’s milk. It could be noticed that the level
of TVFA contents of cheese from different
treatments increased gradually during pickling,
similar results were obtained by Aly et al
(1996).

Patterns of free fatty acids in ripened Brinza
like cheese

Lipids in foods may undergo hydrolytic or
oxidative degradation. However, in cheese,
oxidative changes are very limited due to the
low oxidation/reduction potential, about —250
mV (McSweeney and Sousa, 2000) and (Collins
et al, 2003). However, triglycerides in all cheese
varieties undergo hydrolysis by the action of



510 Abd El-Sattar, et al.

endogenous and/or exogenous lipases, which
resulted in the liberation of fatty acids in cheese
during ripening. The triglycerides of ruminant
milk fat are rich in short-chain fatty acids, that
when liberated, have low flavour thresholds that
contribute significantly to the flavour of many
cheese varieties. Lipolytic agents in cheese
generally originate from the milk, the coagulant
(in the case of rennet paste) and the cheese
microflora (starter, nonstarter and adjunct
microorganisms). Moreover, goat’s milk is
characteristic for the presence of small fat
globules with an easily oxidizable weaker
membrane. The milk fat contain a higher
percentage of short-chain FA, such as caproic,
caprylic, and capric acids, which give a typical
flavour characteristic of goat’s milk cheese
(Park, 2001).°

The results listed in Table 3 show that the
patterns of the free fatty acids extracted from
Brinza like cheese made from; goat's, cow's,
buffalo's and reconstituted milk compared with
the ripened imported Brinza cheese. The per
cent of volatile fatty acids in the imported
Brinza cheese was the highest followed by
goat's milk Brinza like cheese then cow's milk
Brinza like cheese followed by buffalo's milk
Brinza like cheese. Reconstituted milk Brinza
like cheese had the lowest level of volatile fatty
acids.

Goat's milk Brinza like cheese had the
highest caproic (Cs) and caprylic (Csy) acids.
This may be due to the reason of goaty (papery)
flavour of this cheese. Imported cheese had the
highest content of myristic acid and scored
higher content in TVFA then goat's milk Brinza
like cheese, cow's milk Brinza like cheese and
reconstituted milk Brinza like cheese.
Reconstituted milk Brinza like cheese had the
highest level of palmitic acid and also its had the
highest level of oleic acid. This may be due to
its structure which contain refined palm oil.

Microbial Examination
Total bacterial count

Differences in total bacterial counts of cheese
made from different types of milk are presented
in Table 4. The obtained results indicated that
total bacterial count increased throughout the
first. month followed by a slight decrease
towards the end of storage period. The general

trend of obtained results agree with those
reported by Metwally (1995). The significant
high counts of total bacteria were found in fresh
goat's cheese.

Proteolytic bacterial count

Table 4 shows the differences in proteolytic
bacterial counts of Brinza like cheese. Data
showed that there were significant differences in
all treatments. Proteolytic bacterial counts
increased gradually in all treatments up to the
first month of storage period followed by a
slight decrease towards the end of the storage
period. The obtained data showed that the goat's
and buffalo's milk cheeses had the highest
proteolytic bacterial count in all storage periods.
Similar results were stated by El-Zayat and
Omar (1985).

Lipolytic bacterial count

Table 4 shows the differences in lipolytic
bacterial counts of Brinza like cheese. Data
showed that the Lipolytic bacterial counts
increased gradually in all treatments up to the
first month of storage period followed by a slight
decrease towards the end of the storage period.

Mould and yeast counts

The differences in mould and yeast counts of
Brinza like cheese are shown in Tables 4. The
obtained data showed that mould and yeast
counts increased gradually in all treatments up
to the first month of storage period followed by
a slight decrease towards the end of storage
period. The Brinza like cheese made from
reconstituted milk scored the highest counts
after two months of storage.

Sensory evaluation of Brinza like cheese

Flavour is the sensation produced by a
material taken in the mouth, perceived
ptincipally by the senses of taste and smell, and
also by the general pain, tactile, and temperature
receptors in the mouth. Flavour also denotes the
sum of the characteristics of the material which
produces that sensation.

The mean sensory scores for appearance,
flavour, and body and texture of Brinza like
cheese samples are presented in Table 5. After
two ‘months of storage goat’s, buffalo’s and
cow’s Brinza like cheese gained the highest total
scores with no significant differences among them.
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Table 3. Free fatty acids (FFA% as relative area percentage) of two months Brinza like cheese
made from different types of milk

Fatty acid Brinza like cheese made from Imported
Goat’s Buffalo’s Cow’s Reconstituted cheese
milk milk milk milk
« Butyric (Cq) 2.18 3.00 2.60 0.81 13.92
:é Valeric (Cs;) - 0.01 - 0.02 0.01
g Caproic (Cs.0) 2,94 1.86 1.80 1.35 2.78
% Caprylic (Cs.o) 2.66 1.02 1.06 043 2.65
S Capric (Crox) 898 235 356 2.30 9.50
< Total volatile fatty acids 16.76 8.24 9.02 491 18.86
; _Lauric (C12:0) 3.04 1.71 2.80 1.52 4.96
& - Myristic (Ci4.0) 11.11 9.60 10.50 5.88 12.65
% :g Pentadecanoic (Cys.o) 2.15 2.70 2.63 1.05 -
5; g Palmitic (Cis) 21.49 30.40 24.29 37.64 23.55
“ ﬁ Margaric (C;7.) 1.47 3.42 1.92 1.04 ~ Trace
g Stearic (Cis.0) 11.38 10.18 13.86 7.15 9.22
>
g Arachidic (C;g.o) Trace 0.10 0.05 0.26 -
“ Behenic (Cz,.) 0.16 0.015 0.10 0.02 -
Lignoceric (Ca4.0) 0.06 0.14 0.07 0.35 Trace
Total non volatile fatty acids 49.86 56.66 56.23 54.91 50.38
Total saturated fatty acid 66.62 64.90 65.25 59.82 69.24
- = Palmitoleic (Ci¢:1) 2.81 3.52 2.34 1.17 3.¢0
E = Oleic (Cis4) 27.67 27.88 28.91 3223 26.45
g E Erucic acid (C;2.) - 0.07 0.03 0.14 0.11
g _ Linoleic(Cys2) 2.75 2.65 2.50 6.27 2.15
% % Linolenic(Cjs.3) . - -0.89 0.88 0.26 1.50
5 a Arachidonic(Cso.4) 0.14 0.19 0.09 0.11 0.15
Total unsaturated fatty acid 33.38 35.10 34.75 40.18 33.46
Total of FFA 100 100 100 100 100

MUSFA = Mono Unsaturated fatty acid PUSFA = Poly Unsaturated fatty acid
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Table 4. Microbiological examination of Brinza like cheese made from different types of milk

(Log cfu /g)

Parameter Cheese Brinza like cheese made from F test

age Goat’s milk Buffalo’s Cow’s Reconstituted
cheese milk milk milk

Total bacterial counts Fresh 8.29° 8.16°  8.04™ 7.89° ™
1 month 8.44 8.32 8.35 8.29 NS
2 months 7.95 8.05 7.90 8.00 NS

Proteolytic bacterial Fresh 4.84° 468  4.41° 4.34° "

counts 1 month 5.62° 557 5.33% 5.00° "
2 months 421° 4.17*  3.96° 3.88° ™

Lipolytic bacterial Fresh 4.14 3.90 3.98 4.05 NS

counts 1 month 4.49 4.41 4.34 4.48 NS
2 months 3.86° 3.66°  3.56° 3.66° ™

Total mould and Yeast Fresh 3.85 3.86 3.88 395 NS

counts 1 month 4.49 4.41 436 4.57 NS
2 months 3.28% 3.19°  3.16° 3.40° )

Means of triplicate followed by the same superscript are not significantly different at P<0.05
NS = Not significant (P>0.05) * = Significant (P<0.05) ** = High significant (P<0.01)

Table 5. Organoleptic properties of Brinza like cheese made from different types of milk

Cheese age - Parameter Brinza like cheese made from F test
Goat’s Buffalo’s Cow’s Reconstituted
milk milk milk milk

Appearance (10) 8° 9 9° 7°¢ "
= Body and texture (40) 37° 37° 36° 34° "
E  Flavour (50) 450 4™ 46" 42° y

Total (100) 90% 89% 92° 83° o
- Appearance (10) 92 9° 92 g®b "
g Body and texture (40) 37 37 37 36 NS
& Pavour (50 47t 45> 47t 43¢ *

Total (100) 93° 91° 932 87" ™
P Appearance (10) 9° 9? 9 8° "
§ Body and texture (40) 38° 37% 38° 36° i
= Flavour (50) 48° 47° 48° 44° "
o Total (100) 95° 93° 952 88" ™

Means of triplicate followed by the same superscript are not significantly different at P<0.05
NS= not significant (P>0.05) * = Significant (P<0.05) ** =High significant (P<0.01)
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On the other hand, cheese made from
reconstituted milk gained the lowest total scores.

From the previous results, it can be
conclusively stated that the goat’s milk
constitutes make it an interest food and the
resultant cheese had a good body and texture
(soft, smooth and lubricity texture) and pleasant
creamy goaty flavour.

REFERENCES

Abd El-Salam, M.H., E. Auchanidis and G.K.
Zerfiridis (1993). Domiati and Feta Type
Cheeses In: Fox, P.F. (Ed.), Cheese:
chemistry, physics and microbiology (2™
Ed.), vol. 2, London: Chapman and Hall.,
301-336.

Ahmed, T.K. and K.A. Abd El-Razik (1998).
Manufacture of Gibna Beida (white soft
cheese) from cow’s and goat’s milk.
Egyptian J. Dairy Sci., 26: 167-174.

Akin, N., S. Aydemir, C. Kocak and M.A.
Yildiz (2003). Changes of free fatty acid
contents and sensory properties of white
pickled cheese during ripening. J. Food
Chem., 80: 77-83.

Aly, M.E,, A.A. Abd El-Baky and A.A. El-
Neshawy (1996). Quality and ripening
changes of Camembert cheese made from
ultra filtered milk as affected by certain
additives. Egypt. J. Appl. Sci., 11: 11-19.

AOAC (2000). American Official Methods of
Analysis. 17" Ed., Association of Official
Analytical Chemists. Gaithersburg, MD,
USA.

Ayyad, K.M.K. (2003). Studies on some dairy
products. Ph.D. Thesis, Fac. Agrlc Mansoura
Univ., Egypt.

Collins, Y.F, P.L.H. McSweeney and M.G.
Wilkinson (2003). Lipolysis and free fatty
acid catabolism in cheese: A review of

current knowledge. Int. Dairy J., 13: 841-
866.
Dabbou, S., M., M. Issaoui, A. Servili, S.

Taticchi, G. Sifi,.,, F. Montedoro and M.
Hammami (2009). Characterization of virgin
olive oils from European olive cultivars

introduced in Tunisia. European J. Lipid Sci.
and Technol. 111, 392401.

Davis, J.G. (1976). Cheese Manufacturing
Methods, IIT London: Churchill Livingstone,
891-896.

Desouky, M.M. and H.M. El-Shaer (2014).
Quality of goat’s milk soft cheese (Domiati-
type) produced under salinity stress.
Egyptian J. Dairy Sci., 42:175-188.

Duncan, D.B. (1955). Multiple Ranges and
Multiple F-Tests. Biometrics, 11:1-42.

El-Sheikh, M.M., AF. Farrag, N.M. Shahein
and S. El-Shibiny (2001). Low fat Domiati
cheese with particulate whey protein
concentrate. Egyptian J. Dairy Sci., 29:331-
342.

El- Zayat, A.I. and M.M. Omar (1985). The
growth of penicillium requeforti in blue
cheese made from recombined milk:
scanning  electron  microscopy  study.
Deutsche lebensmittel- Rundschau 81. Jahrg.
Heft., 5 : 142-146.

El-Shibiny, S., A.A. Abdel-Baky, S.M. Farahat,
G.A. Mahran and A.A. Hofi (1974).
Development of free fatty acids in soft

cheese during pickling. Milchwissenschaft,
29: 666—669.

FAO (2012). Food and Agriculture Organization
of the United Nations, Available at: http://
faostat.fao.org

FAO (2013). Food and Agriculture Organization
of the United Nations, Available at: http://
faostat. fao.org (online, 18.9.2013).

Fayed, E.O. (1982). Studies on the use of
some natural flavor agents on the ripening
of pickled Domiati cheese. Ph. D. Thesis,
Ain Shams Univ. Egypt.

Frank, J.F., G.L. Christen and L.B. Bullerman
(1992). Tests for groups of microorganisms
In: R. T. Marshal (Ed.) Standard Methods for
the Examination of Dairy Products. (16™ Ed.)
American Public Health Assoc., Washington,
Dc, USA, 271-286.

Hamad, M.N. and M.M. Ismail (2012). Quality
~of soft cheese made with goat’s milk as
affected with the addition of certain essences.
J. Anim. Pro. Adv., 2:121-127.



514 Abd El-Sattar, et al.

Hefnawy, S.A. (1988). Modified rapid Gerber
method for determination of oils in filled
cheese. J. Dairy Res., 55:113-115.

Houghtby, J.H., G. Brenda and E.K. Koenig
(1992). Microbiological count methods.
Standard Methods for the Examination of
dairy products. 16™ T.R. Marshall, Ed.
American Public Health  Association,
Washington, DC., USA. 213-246.

IDF (1991). Milk and milk products, fat content,
general guidance on the use of butyrometric
methods. Standard FIL-IDF 52. IDF, Brussels.

Ismail, M.M. and M.M. Osman (2004). Effect of
adding some herbs to goat feed on the
chemical, microbiological and organoleptic
properties of domiati cheese. J. Agric. Sci.
Mansoura Univ., 29 (1): 253-263.

Ismail, M.M., EM.A. Ammar, A.A. El-Shazly
and M.Z. Eid (2010). Impact of cold storage
and blending different lactations of cow’s
milk on the quality of Domiati cheese.
African J. Food Sci. 4(6) 503-513.

Kogenev,P.V. (1967). Dairy Industry; Moscow
(Koloc) pub.

Kosikowski, F.V. (1978). Cheese and Fermented
Milk Food. 3™ Ed., Published by the author,
Cornell Univ., Ithaca, New York, USA.

Ling, E. (1963). A text Book of Dairy
Chemistry, Vol. 2, practical 3™ Ed., chapman
and Hull, London.

Luk, H. (1981). Quality Control in the Dairy
Industry In: R. K. Robinson (Ed.). Dairy
Microbiology (Vol.11). Appl. Sci. publishers,
Ltd. England, 313-315

Mladenov, M. (1973). Protein changes in white
pickled cheese under different storage
conditions. C.F. Dairy Sci. Abstr., 38: 3873.

Magakyan, A. and I Stepanyan (1962).
Manufacture of quick ripening pickled
cheese Mol. Prom., 23(1) 27-28.

Marshall, R. T. (1992). Standard methods for
examination of dairy products, 16® Ed.
American Public Health Assoc., Washington,
DC., USA.56-71.

McSweeney, P.L.H. and M.J. Sousa (2000).
Biochemical pathways for the production of
flavour compounds in cheese during
ripening. Le Lait, 80: 293-324.

Metwally, S.A. (1995). Studies on camembert
cheese. Ph.D. Thesis, Zagazig Univ., Egypt.

Omar, M.M. and A.L. El-Zayat (1987). A Study
on the ripening of white pickled Brinza
cheese made from ewes milk. Die Nahrung,
31 (8): 783-791.

Park, Y.W. (2001). Proteolysis and lipolysis of
goat milk cheese. J. Dairy Sci.,, (84-E.
Suppl.), 84-92.

Reddy, K.A. and EH. Marth (1993).
Composition of Cheddar cheese made with
sodium chloride and potassium chloride

either singly or as mixture. J. Food Comp.
Anal., 6: 354-363.

Salama, F.A., A.A. Ismail, M.A. Youssef and
A.S. Salem (1982). Comparative studies on
white pickled Brinza cheese made from
cow’s and buffalo’s milk in Egypt. II. Effect
of pickling conditions. Egyptian J. Dairy
Sci., 10: 243-252.

Salem, S.A., IL.LE. Gad El-Rab and W.S. El-
Sharaihy (2010). Improving the quality of
low fat soft cheese (Domiati) by
incorporation whey protein concentrate,
Proc. 11™ Egyptian Conf. Dairy Sci. and
Technol., 145-162. ‘

Scott, R. (1981). Cheese Making Practice.
Applied Sci. Publisher Ltd. London.

Snedecor, G.W. and W.G. Cochran (1982).
Statistical. Methods 6™ Ed. Iowa State
University Press, Ames, Iowa.

SPSS (1998). SPSS User's Guide Statistics
Version 8. Copyright SPSS Inc., U.S.A.

Talib, M.A., M.M. Abubakar, I.A. Jideani an A.
Hassan (2009). Use of Jiben seeds extract to

manufacture soft white cheese. Am. J.
Applied Sci., 6 (4): 551-554.



Zagazig Journal of Food and Dairy Research 515

Jalallae Geallae Lo - Aldlae Jhralie daaa - pes g glie teaa - daaa jUudlae Sl
e = BN dnala - de 50 4S - e le ol

Apd O g o3 (L Jan el et sl aga Aidiie B AalB) oD pdes gl caa g 1300 as
(b N Cpadl 0 3A5 o5 (4SS el Gadall g i) ¢ saladl Geld) qada) Gudall ¢y ddlida g1 gl e 135500
4@\4&5.“&..\.;5).\“3“[).1]0.\;”u@cdﬂxﬁﬁjcwma.\de":i:\’a_)‘_);i;_).) %\Y@Ld‘,&
Aysh il sina of ) Wy Al Ga Guopds e an Aol Ay sl il o g g Sl
o) 5olal) U puaie (Al Ll ¢ 300 Al s Ly 5 Camidsl pH 5 (TP/DM) 4dladt salall Uy susia (5 5 50
L(SN/TN) qlg‘ ue';)_).\;uu U gnte elall QA R u&J‘).u.\“ ‘(%)TA ‘U&SM A.;.a_,.«.;.“ ‘c\d\ c(Fat/DM)
qi (WFA) ksl a‘)\.dn.“ agia | u'al.e;‘f“, (NPN/TN)".‘SH Oy il U‘“ L gasia q.'u]‘,).\]‘ e Cpa g il
i yelal Al jall Caad Cpall Cilue L gl s )Sae Al ) dic 5 60 a0l G QG Hell s 5aS IS & 55 Gl
daely (LPC) oaall dllaall G iSll s ¢ (PPC) 0sisnll laall LSl o TPC) LSl ISH saall of il
LJ;;AJ‘J qu);.m a_y&:\.v\.yqﬁu.\ﬂnua\.ia.l\ dl'dgluu.‘);.ﬂ\ uAdJ.Y\ )g.u]‘ d)hk_l.}\_) }LA;MJL—I\JJLL“
Y 4l il Canca gl y uandl puiill Al a5y Gl Jelall Gada e ataalt |3 00 4andl) el of il
OSe 4l ) Cuagly 5 2 Y u\-.“b el cala (e dadeaall |35 by 4l Cuadl (n Ay sieae 358 2255
3ot anlll uall il 8 elall cala aladdul

1 G gasanal)
o sl 5L daala — de 1 A0S — LY S6 250 gl daaa daaa dbile o f-Y
Ga N Amala — Ao M A8 — ) Al —aad) (S5 g 2aa Jaaa 0 -



