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ABSTRACT

The purpose of this study is to improve texture,
flavor and overall quality of low-fat white soft
cheese.

Using sodium caseinate (SC) and / or butter
milk powder (BMP) in different ratios. Buffalo’s
milk was divided into two portions. The first portion
was standardized to 3% fat and served as a con-
trol (1). The second portion was standardized to
1% fat and sub divided into five parts, the first part
was served as control (2), the second part fortified
with 2% SC (T1), the third part fortified with 2%
BMP (T»), forth part fortified with 1% SC + 1%
BMP (T3) and fifth part fortified with 0.5% SC +
1.5% BMP (T4). All cheese treatments stored in
salted whey (5% NaCl) at 5+2°C up to 3 months.

The results indicated that, control (2) had obvi-
ously lower moisture content than control (1). Addi-
tion of sodium caseinate and / or butter milk pow-
der to cheese milk led to an increase in moisture
content of resultant cheese compared to control
(2). A slight increase was observed in total nitro-
gen % of low-fat all soft cheese treatments versus
control (2) being more obvious in T, and Tsz. Low-
fat soft cheese treatments were characterized by
higher soluble nitrogen % than control (2). Moreo-
ver, the results showed also that, replacing of milk
fat with SC + BMP caused a decrease in hardness,
adhesiveness, springiness, chewiness and gum-
miness in fresh cheese compared to control (2).
Sensory properties of Low-fat soft cheese were
highly improved by adding SC + BMP to cheese
milk as a fat replacer. Low-fat soft cheese was
most preferable in T3 with adding SC + BMP (1:1),
those improved the compositional as well as the

organoleptical properties, especially its body and
texture of low fat brined soft cheese after 90 days
of cold storage.

Keywords: Low fat cheese, butter milk powder,
Sodium caseinate

INTRODUCTION

Obesity is a major health problem in our life
and the world. It contributes to diseases such as
diabetes mellitus type I, and certain types of can-
cers. Lowering fat content in the diet is a right ap-
proach to control fat intake and thus managing
obesity. Accordingly, the use of low fat products is
continuously increasing (Ritvanen et al 2005).
Reduction of fat content in foods, like cheese, fre-
quently precedence to various defects such as
hard and rubbery texture. Flavour, colour and
mouth feel of cheese will also be adversely affect-
ed (Pereira et al 2009). The protein dominated
microstructure of low fat cheese is the main cause
for its hard and rubbery texture (Sipahioghlu et al
1999 and Madadlou et al 2005). The reason is
that many of the low-fat cheeses currently availa-
ble have been described as being humble in taste
to the full-fat parallel with a low strength flavour
and a hard rubbery texture Hence, the in trouble
low-fat cheese evolution is enhancing both the
sensory characteristic and texture of the product to
manufacture a cheese that is similar to its full-fat
counterpart (Wilkinson et al 2001). Several ap-
proaches have been investigated for the possible
to improve the flavour and texture of low-fat
cheeses, e.g. modification of conventional manu-
facturing process, use of enzymes, additives (sta-
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bilizers), fat replacers, specially designed starter
cultures or adjunct cultures (Rodriguez, 1998;
Fenelon & Guinee, 2000 and Mistry, 2001).
Combinations of these approaches have also been
studied.

Sweet butter milk was used successfully in
many dairy products such as yoghurt (El-Batawy
et al 1987) Kariesh cheese (lbrahim et al 1990)
and ice milk (Mahran et al 1976). Incorporation of
ultrafiltered buttermilk into reduced fat Mozzarella
and Cheddar cheeses enhanced the mouth feel or
body of the cheeses by improving melt ability
(Poduval and Mistry, 1999).

Proteins from traditional sources are being in-
creasingly utlized as ingredients in a growing
number of formulated foods. The benefits of milk
proteins as ingredients in other food stem from
their excellent nutritional properties and their ability
to contribute unique and essential functional prop-
erties to the final foods (Morr, 1979; Morr, 1982;
Dewit, 1989 and Fox, 2001). The caseinates (so-
dium and calcium) are very soluble and extremely
heat stable over a wide range of conditions. Be-
cause of their amphiphilic structure, these proteins
are useful for water binding, thickening and gel
formation (Mulvihill, 1992).

So, the objective of this study was to investi-
gate the possibility of using and sodium caseinate
and / or butter milk powder as natural fat replacer
in the manufacture of low-fat white soft cheese.

MATERIALS AND METHODS
Materials

Fresh raw whole buffalo's milk (6% fat and
8.94% Solids not fat) was used in this study and
obtained from the herd of Faculty of Agriculture,
Cairo University. Butter milk powder used in this
study was obtained from Dairy Farmers of Ameri-
ca, Inc. Spring field, MO, USA. Sodium Caseinate
produced by Benser Bridel Alimentare-Bener In-
dustrie-SNC France was obtained from Misr for
Food Additives Company, Cairo Egypt. Calf rennet
powder (HALA) was obtained from from CHR-
Hansen’s Lab. Denmark.. Commercial table salt
obtained from El-Nasr Company of Alexandria.

Experimental procedure:

Low fat soft cheese was produced by replacing
milk fat with sodium caseinate (SC) and / or butter
milk powder (BMP) in different ratios. Buffalo’s
milk was divided into two portions. One portion was
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standardized to 3% fat without additives and
served as a control (1). The second portion was
standardized to 1% fat and divided into five batch-
es, one batch without additives as a control (2),
second batch fortified with 2% SC (T1 ),third batch
fortified with 2% BMP (T,),forth batch fortified with
1% SC + 1% BMP (T3) and fifth batch fortified with
0.5% SC + 1.5% BMP (T4). All milks were heat
treated at 74°C for 15 sec and then cooled to 35
°C, at which cheese milks were salted with 5%
NaCl, then renneted for coagulation according to
Fahmi and Sharara (1950). After complete co-
agulation, the curd was transferred into gauze for
wheying off in 24hr., then cut and stored in its pas-
teurized salted whey (5% salt) at 5+2°C for a ripen-
ing period of 90 days. Samples from each cheese
were taken after 1, 30, 60 and 90 days for as-
sessment of analyses. The values reported are the
means of the three cheeses making trials.

Analytical methods:

Moisture, ash, salt, fat, titratable acidity, total
nitrogen (TN) and soluble nitrogen (SN) contents
were determined according to AOAC (2003). Lac-
tose was determined according to Lawrance
(1968). The pH value was measured using a pH
meter (HNNA, Model 211).

Texture profile analysis (TPA) of soft cheese
was measured at 20°C as described by Bourne
(1982) using an Enstrom Universal Tasting Ma-
chine model 1195, Stable Micro system (SMS)
LTD., Godalming, UK, loaded with Dimension
software SMS program.

Cheese samples were judged using scale of 10
points for appearance, 40 points for body and tex-
ture and 50 points for flavor and taste of. All
cheese samples were evaluated when fresh (one
day) and during storage for 90 days at 5+2°C.

RESULTS AND DISCUSSION
Chemical properties

Chemical properties of low-fat cheese as af-
fects by adding sodium caseinate and/or butter
milk powder during storage at 5°C are shown in
Table (1). The results indicated that control 2 (low-
fat) had obviously lower moisture content than con-
trol 1 (full-fat). This could be due to the higher fat
content of full-fat cheese than low-fat cheese. The
results agree with those found by Gafour (2005).
Addition of sodium caseinate and butter milk pow-
der by different ratios to cheese milk caused an
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increase in the moisture content of resultant
cheese compared to control 2 (low-fat). Low fat
cheese with 2% sodium caseinate exhibited obvi-
ously highest moisture content among all treat-
ments. A gradual decrease in moisture content in
all treatments was observed as the cold storage
period advanced. That could be a result of acid
developments which help to excel the whey from
the crud. The results are in accordance with
El-Abd et al (2003).

Concerning the fat content, the addition of but-
ter milk powder (BMP) and/or sodium caseinate
(SC) to cheese milk decreased the fat content of
resultant cheese compared to low-fat cheese (con-
trol 2). A gradual increase in fat content in all
treatments including controls was observed as the
cold storage period advanced. The rate of increase
in fat content was proportional to the decrease in
cheese moisture. The results are in agreement
with those reported by Mehanna et al (2002).

The data also showed that control 1 had lower
content of TN compared to other treatments includ-
ing control 2. The differences between two controls
in TN content are mainly related to the higher fat
content in the full-fat soft cheese (control 1). A
slight increase was observed in TN of low -fat soft
cheese treatments than that of control 2 being
more obvious in T, and Ts. This could be due to
that the added casein ate, which led to increase
the protein content in the resultant cheese. TN
content of soft cheese treatments increased with
extending the cold storage periods. This increase
in TN content is due to the decrease occurred in
moisture content during cold storage. The general
trend of these results are in agreement with those
reported by (Kehagias et al 1995 and EI-Abd et
al 2003).

Salt content of control 1 (full-fat soft cheese)
was higher than that of control 2 (low-fat soft
cheese). On the other hand, low-fat cheese with
2% butter milk powder (T1) had lower salt content
versus all other treatments of low-fat cheese. The
slight differences in salt content of low fat cheese
samples with different ratios of BMP and SC could
be due to the different moisture contents of
cheese. Generally, there was slight increase in salt
content of all low fat soft cheese with prolonging
the cold storage period. Similar findings were re-
ported by Shehata et al (2001) and Mehanna et
al (2002).

The ash content of all cheese treatments exhib-
ited trends similar to those of salt content.

The data indicated that low-fat soft cheese
(control 2) had the highest values of acidity, while,
full-fat soft cheese (conroll) showed the lowest
when fresh and along pickling period. Low-fat soft
cheese treatments had close acidity percent that
fall in the range of 0.45-0.53% (Figs. 1 and 2). All
values slightly increased with prolonging the cold
storage period. This increase in acidity percent
during pickling period is mainly due to the con-
sistent ability of microorganisms in fermenting lac-
tose to different acids. The results agree with those
found by El-Zayat and Osman (2001);
Mehanna et al (2002); El-Abd et al (2003) and
Abdel-Kader (2003). The pH values of the sam-
ples followed an opposite trend to that of titratable
acidity. The pH values tended to decrease gradual-
ly in low-fat soft cheese samples along the storage
period. The obtained results are in harmony with
those obtained by Magdoub et al (1995).

The data obtained revealed that control 1 had
higher soluble nitrogen (SN) content than that of
control 2, whether when fresh or along the cold
storage period (Fig. 3). Low-fat soft cheese from
different treatments was characterized by SN %
higher than control 2. These observation would be
a result of higher moisture content in protein sup-
plemented low-fat soft cheese than that made
without additives (control 2).In all treatments, with-
out any exception, SN content showed a marked
and significant increase during storage at 5°C. This
increase could be attributed to the protein break-
down induced by the utilization of additives and the
higher moisture in the resultant cheese. These
results are in arrangement with those reported by
EL-Zeiny and Metwally (2002) and Abdel-Kader
(2003).

Textural profile

Hardness is described as the force required to
penetrate the sample with the molar teeth, from
soft to firm (Wang et al 1978). From the obtained
results (Table, 2), it could be seen that, replacing
fat milk with different levels from SC and BMP
caused a decrease in hardness, adhesiveness,
springiness, chewiness and gumminess in fresh
cheese compared to control 2. This may be due to
the increase in cheese moisture content, as a re-
sult of water adsorption or binding by SC and
BMP.

AUJASCI, Arab Univ. J. Agric. Sci., 27(2), 2019
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Table 1. Chemical composition of low-fat white soft Cheese supplemented with sodium casein-
ate and / or butter milk powder during refrigerated storage at 5+2°C.

Treatments*
Storage period Control 1 | Control 2 T1 T2 T3 T4

(day)

Moisture %

Fresh 60.05 58.75 59.18 61.91 61.80 60.55
30 60.01 58.63 58.25 61.82 60.83 60.45
60 60.00 58.55 58.23 61.71 60.76 60.31
90 59.90 58.43 58.21 61.66 60.63 60.27

Fat %

Fresh 15.96 5.45 4,99 4.01 4.67 4.87
30 15.99 5.55 5.01 5.17 477 4.89
60 16.06 6.28 5.10 5.19 4.82 493
90 16.08 6.35 5.15 5.25 5.47 4.97

TN %

Fresh 2.34 2.77 2.82 2.88 2.93 2.77
30 2.55 2.79 2.94 2.90 2.95 2.88
60 2.60 2.83 2.97 2.94 2.98 2.95
90 2.68 2.87 2.99 2.98 2.99 2.98

Salt %

Fresh 3.93 3.78 3.50 3.84 3.88 3.80
30 3.96 3.82 3.56 3.87 4.12 3.85
60 3.99 3.84 3.58 3.89 4.23 3.88
90 4.07 3.88 3.61 3.90 4.26 412

Ash %

Fresh 4.38 5.85 5.50 4.70 5.50 4.20
30 4.40 5.60 5.52 474 5.53 4.23
60 4.44 5.62 5.54 4.77 5.55 4.25
90 4.48 5.64 5.57 4.80 5.57 4.28

* Control (1): Full fat soft cheese 3% fat without additives, Control (2): Low fat soft cheese 1% fat without
additives ,(T,): Low fat soft cheese 1% fat + 2% BMP,(T,): Low fat soft cheese 1% fat +2% SC,(T3) : Low fat
soft cheese 1% fat +1% SC +1% BMP,(T,) : Low fat soft cheese 1% fat +0.5% SC +1.5% BMP.
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Fig. 1. Titratable acidity % of low-fat white soft Cheese supplemented with sodium casienate
and / or butter milk powder during refrigerated storage at 5+2°C.
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Fig. 2. pH value of low-fat white soft Cheese supplemented with sodium casienate and/ or butter
milk powder during, refrigerated storage at 5+2°C
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Fig. 3. Soluble nitrogen % of low-fat soft Cheese by supplemented with sodium casienate and / or
butter milk powder during refrigerated storage at 5+2°C.
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Table 2. Texture profile analysis of low-fat soft Cheese by supplemented with sodium casienate and / or
butter milk powder during refrigerated storage at 5+2°C

Storage Treatments*

Property Period
(day) Control 1 Control 2 T1 T2 T3 T4
Crdness Fresh 5.04 6.26 6.12 134 | 373 4.34
o 30 3.74 4.79 5.35 0.54 1.74 3.50
g 90 2.39 4.68 3.67 1.03 217 2.41
Adhensivenec Fresh 0.20 0.52 0.33 017 0.21 0.24
(Ge60) 30 0.23 0.15 0.21 024 | 020 0.15
grsec. 90 0.17 0.23 0.18 0.12 0.15 0.16
Cohesiveness Fresh 0.65 0.59 0.59 0.86 0.69 0.67
30 0.57 0.71 0.64 0.45 | 058 0.71
90 0.31 0.35 0.38 0.26 0.30 0.21
Soringiness Fresh 0.38 10.84 9.74 4.02 8.48 8.84
P (mgm) 30 9.30 9.76 9.79 611 | 6.66 7.24
90 6.00 5.13 4.86 3.22 6.00 4.66
Summin Fresh 4.04 5.78 4.20 218 2.55 3.40
u o ess 30 2.12 3.40 3.41 0.42 1.01 2.48
g 90 2.03 2.03 3.74 0.36 0.91 0.76
Chewiness Fresh 37.94 46.50 4558 | 19.33 | 2491 | 2885
(@) 30 19.67 33.20 3346 | 2.59 6.67 | 17.96
g/mm. 90 12.23 2.60 3.74 117 | 446 458

*See in Table (1)

Fat content in the cheese is responsible for its
many desirable functional and texture. Treatment
(2) with 2% SC showed the lowest values in hard-
ness, Gumminess and chewiness compared to
other treatments. Hardness, cohesiveness, spring-
iness, gumminess and chewiness were decreased
during storage period.

Organoleptic quality

Cheese appearance obtained judging scores in
sample T1 and T2 lower than those of others
(Table, 3). On the other hand, the body & texture
score of treatments Tz and T4 were higher than
that of control 2 being close with control 1 (full-fat).
While, low-fat soft cheese with 2% SC (T,) showed
the lowest of body & texture score. This decrease
in T, was mainly attributed to the increased hydra-
tion capacity of sodium caseinate which led to
weak of the body. Moreover, it was obvious from

the results that cheese control 1 (full-fat) had obvi-
ously higher flavor score than low-fat soft cheese
(control 2). Addition of SC and BMP to cheese milk
improved the flavor of treated cheese than (control
2). The highest score of flavor was recorded for
(T3) at zero time followed by low-fat cheese with
1.5% SC and 0.5% BMP (T4) and Ti.

Therefore, treatment with SC and BMP (1:1) in
cheese milk (T3) gained the highest total score was
the closest full-fat cheese (control 1), while low-fat
cheese (T) scored the lowest. Generally, it could
be also seen that, the sensory quality of all cheese
gradually decreased during storage period reach-
ing the lowest score after 90 days of storage at
5+2°C. This decrease of all cheese during the
storage period may be attributed to proteolysis of
cheese protein and acidic enhancement. The re-
sults are in line with the finding of El-Abd et al
(2003).

AUJASCI, Arab Univ. J. Agric. Sci., 27(2), 2019
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Table 3. Organoleptic score of low-fat soft cheese supplemented with sodium caseinate and /or butter milk

powder during refrigerated storage at 5+2°C

Storage Property Treatments*
period (day)
Max. Control 1 | Control 2 T1 T2 T3 T4
Score

Fresh Apperance (10) 9 7 6 5 9 8

Body&textur (40) 38 33 35 28 39 38

Flavour (50) 48 40 45 45 49 47

Total (100) 95 80 86 78 97 93

30 Apperance (10) 8 6 8 5 9 8

Body&textur (40) 38 32 35 33 46 38

Flavour (50) 48 42 45 41 46 48

Total (100) 94 80 88 79 95 94

60 Apperance (20) 9 7 8 7 8 8

Body&textur (40) 38 32 33 36 38 35

Flavour (50) 48 42 48 44 46 45

Total (100) 95 81 89 75 92 92

90 Apperance (20) 9 7 8 7 8 8

Body&textur (40) 37 31 35 37 37 37

Flavour (50) 49 46 45 43 46 46

Total (100) 95 84 89 77 91 91

*See in Table (1)

CONCLUSION El-Abd M.M., Abd El-Fattah A.M., Osman S.G.

From the foregoing results, it can be concluded
that decreasing the fat content of cheese had an
obvious effect on its gross composition, and sen-
sory quality whereas, the addition of sodium ca-
seinate and butter milk powder (1:1) improved both
of chemical and organoleptic properties, especially
body and texture of low fat soft cheese along 90
days.
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