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Abstract

Utilization of mutant Streptococcus thermophillus and Lactobacillus delbreukii subsp. bulgaricus for
improving the quality and shelf-life of Kareish cheese was the aim of this research. Kareish cheese was made
with different mutant starter cultures and analysed when fresh and during storage (28 days) every week for
chemical, bacteriological and organoleptic properties. The results indicated that using mutant strain culture
especially Ts and Te led to increase the yield and the moisture content compared with the control. Acidity and
acid development in Kareish cheese treated with T; and Te during storage were lower than those of other
treatments. Kareish cheese made with T, and Ts record the highest values of acetaldehyde content when fresh or
during storage. Acetaldehyde content increased to reach maximum values up to 7 days then decreased until the
end of storage. It was observed that Kareish cheese made with mutant strain culture had the lower viable
bacteria and moulds and yeasts count than the control. The count of viable bacteria increased during storage to
reach a maximum after 14 days then decreased until the end of storage. The results revealed that using mutant of
strain culture in Kareish cheese manufacture improved the yield, quality and shelf-life of the cheese.
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Introduction

Kareish cheese in Egypt consider one of the most
popular white soft cheese which are mostly produced
from skimmed buffalo’s or cows milk and depends
on acid coagulation by the action of lactic acid
bacteria. Kareish cheese production is about 50% of
white soft cheese produced in Egypt (Hegazy et al.,
2012) Kareish cheese has high nutritive value and
high protein content and makes a balanced meal
when mixed with some vegetable oils and fresh
pieces of vegetables and can be recommended as a
special diet for may persons suffered from obesity,
cholesterol and heart diseases. The quality and
composition of Kareish cheese may vary
considerably due to such factors as the quality and
composition of the clotted skimmed milk, the method
of manufacture, the starter cultures, the time required
to complete the whey drainage, the quality of salt
added and the method of handling the finished
cheese (Abou-Donia, 1984 and EI-Gendy, 1983).
Nevertheless, the low fat cheese in general, has a low
intensity of typical flavour, taste and hard rubbery
dry grainy texture (Ardo, 1997). The firm texture of
low fat cheese is due to the high density of the
protein network (Hassan et al., 2004). The challenge
in development of low fat cheese is to improve both
flavour and texture attributes of product to introduce
a cheese comparable to that of full fat. Therefore,
several strategies have been proposed in order to
improve the flavour and texture of such low fat
cheeses. These strategies can be collected in three
titles (Mistry, 2012), making process modifications,
starter cultures selection and use of fat replacers.

The use of dried skimmed milk for traditional
kareish cheese manufacture was studied by El-safty
et al (1977a &b). They found that using dried milk in
cheese making cheese increased the yield, moisture
and acidity of resultant cheese.

As kareish cheese commonly contains high
moisture content and is not pickled after processing,
it must consumed in a few days. Its maximum shelf-
life does not exceed 12 days at 5°C (Abou Donia and
Gomai, 1977).

The use of starter cultures containing lactic acid
bacteria is an essential requirement in manufacture of
most cheeses including kareish cheese. Their major
function is to produce lactic acid and flavour
components (Fox et al., 2000) and increase the shelf
life of such cheese.

It is well known that reduction of milk pH due to
acidification by starter cells or any other factor is
accompanied by micellar demineralization (Banon
and Hardy, 1992) which affects cheese curd strength
(Khosroshalir et al, 2006). Domination the growth of
Lactobacillus delbreukii subsp. bulgaricus at low pH
is one of the reasons why Lactobacillus delbreukii
subsp. bulgaricus is considered responsible for post
acidification and because of its higher proteolytic
activity, for the generation of bitter peptides Renz, et
al., 1975.

So, the objective of the present study was to
improvement of both shelf life and falvour & taste of

Kareish cheese by wusing some mutant of
Streptococcus  thermophilus and Lactobacillus
delbruekii subsp. bulgaricus selected for pH

sensitivity of proteolysis and for post acidification
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and these mutants are almost ideally suited for
production of a product with mild taste.
Materials and Methods

1. Materials
1.1. Bacterial strains:
Sreptococcus  thermophillus  (St), Lactobacillus

delbreuckii subsp. bulgaricus (Lb), St. thermophillus
J 34-6 (St. 6) , St. thermophillus J 34-12 (St.12).
Lactobacillus delbreuckii subsp bulgaricus 92063
(Lb.63), Lb. delbreuckii subsp bulgaricus pH-S-
mutant 64 (Lb.64), Lb. delbreuckii subsp bulgaricus
pH-P 11 mutant (Lb.pH 11). were obtained from the
culture collection of the Fedral Research Center for
Nutrition and Food, Kiel (Germany). All strains were
activated by grown three times overnight in 10 %
skimmed-milk at 42°C.

1.2. skimmed milk powder was obtained from Nestle
Deutschland AG, Lyoner strasse 23 Frankfurt AM
Main He Germany.

1.3. Food grade edible salt and poly ethylene bags
were obtained from a local market, Keil, Germany.
Kareish cheese manufacture:

Skimmed milk powder was reconstituted at the
rate of ~11% SNF. Milk was heated to 80°C for one
minute and cooled to 45°C. Divided into 7 portions.
The starter cultures were added at the rate of 1% in a
combination with the control as the following:
Control, St.+Lb.,

(T1), St.6+Lb.63,

(T2), St.6+Lb.64,

(T3), St.6+Lb.pH.11,

(T4), St.12+Lb.63,

(Ts) St.12+Lb.64 and

(Te) St.12+Lb.pH.11.

They were left to complete the coagulation, the curd
was scooped in cheese cups with addition of 3% of
edible food grade salt between the layers and left
overnight to drain the whey and then filled in
polyethylene bags then stored in refrigerator for 4
weeks and analysed at 0, 7, 14, 21 and 28 days.

Chemical analysis:

Total solids (T.S.), fat, total protein, ash, and
titratble acidity was determined according to the
methods AOAC (2007). pH values were measured
using pH meter (Metter Delta 320, Germany)
according to the method described by BSI (1985. The
cheese vyield was calculated according to
Vandeweghe and Maubois (1987). Acetaldehyde
content was determined according to UV-method,
Cat. No 10 668 613 035, R-BIOPHARM AG,
Landwehrstr 5, D-64293 Darmstadt, Germany.
Viscosity: The viscosity was determined using
Physica UDS 200 (Universal Dynamic Spectrometer,
Paar Physica, Spindle MK 22/202). Viscosity
expressed in mPa.S.

Microbiological analysis:

Cheese samples were analysed for total bacterial
count, Streptococcus, Lactobacillus and moulds &
yeasts counts according to the methods described by
the American Public Health Association (APHA
1992).

Sensory evaluation:

The organoleptic properties included flavour (50
points); body and texture (35 points) and appearance
(15points). The organoleptic evaluation was done by
trained panelists of a sensory group at the Federal
Research Center for Nutrition and Food at Kiel,
Germany.

Statistical analysis:

The statistical analysis was carried out using
ANOVA two factors under significance level of 0.05
for the whole results using SPSS (ver. 22). Data
were treated as complete randomization design
according to Steel et al. (1997).

Results and Discussion

Coagulation time:

Data presented in Table (1) show the effect of
using different mutants of starter cultures on pH,
coagulation time and yield of Kareish cheese. The
data revealed that using starter cultures led to
increase the coagulation time and the vyield of
Kareish cheese. T3 recorded the longest coagulation
time (13 hr) and yield (18.6%) followed by Ts which
recorded about (12.50 hr) and 18.0% for coagulation
time and yield, respectively. The increase of moisture
led to increase the yield of cheese in all cheese
treatments made with different types of mutant lactic
acid bacteria. The used mutant lactic acid bacteria
gives a low rate of acidity which slow the formation
of the gel network, thus, increased the water holding
ability (Oliveria et al., 2010).

Chemical composition of Kareish cheese:

The chemical composition of Kareish cheese
(T.S, protein, ash, acidity) during storage in
refrigerator are presented in Table (2). The control
cheese had higher values of T.S, protein, fat and ash
content as compared with other treatments. T3 and
T6 had the lowest T.S, fat, protein and ash contents.
This was due to the different ability of strain culture
to produce acidity consequently producing cheese
with different high water holding capacity. The
present data are similar to that reported by Abou-
Dawood et al. (2005) and Metwalli (2011) and they
are in agreement with those obtained by Alnemr et
al. (2013).

Kareish cheese produced in treatments T3 and T6
had a lower total acidity than that those all
treatments, thus could be attributed to the relatively
lower activity of bacteria that produce acidity. The
acidity of Kareish cheese increased with the increase
of storage period. The obtained results are in
harmony with those obtained by Magdoub et al.
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(1995) who reported that the increase of the acidity in cheese to lactic acid and free fatty acids which
may be due to the converting of the residual lactose developed in cheese at the end of storage period.

Tablel. Effect of using different starter cultures on pH and yield of Kareish cheese during coagulation at 40°C.

pH during coagulation time (hr) Coagulation Yield

Treatments 0 2 4 6 8 10 12 end time (hr) (%)
Control 6.50 6.02 5.11 4.85 7.0 17.10
T1 6.51 6.42 5.88 5.37 511 4.86 11.0 18.20

T2 6.50 6.38 5.39 5.1 5.00 4,72 10.0 17.90

T3 6.53 6..48 6.22 5.84 5.56 5.34 5.06 13.0 18.86

T4 6.50 6.40 5.69 5.31 5.00 4,70 10.0 18.00

T5 6.50 6.35 5.28 4.98 4.82 4.65 9.0 17.56

T6 6.52 6.47 6.17 5.70 5.49 5.23 4,94 12.5 18.65

Data in Table (2) showed the effect of different acetaldehyde content when fresh or during storage,
mutant starter cultures on acetaldehyde content of while the control cheese had the lower acetaldehyde
Kariesh cheese. Kareish cheese treated with mutant content among the other treatments followed by T6
culture T2 and T5 had the highest values of and T3 when fresh or during storage.

Table 2. Chemical composition of Karesh cheese during storage at refrigerator

Treatment Storage period (days)

Parameter 0 (fresh) 7 14 21 28 Mean
Control 31.16%9 32.00% 33.09¢C 33.69%0 34.01E 32.79¢
T1 29.,00bcA 30.1908 31.3504C 31.810 32.12bE 30.89°
o T2 29.100¢A 29.95b%8 31.20C 31.720 32.00bE 30.79°
S T3 28.820A 29.14%8 30.120¢ 30.40°0 30.812€ 29,86V
v T4 29.28¢A 30.278 31.654C 32.000 32.26b0 31.09°
= TS5 29.000¢A 30.11b°® 31.25¢C 31.75¢D 32.38°E 30.90°¢
T6 28.43%A 28.99%8 29.65°C 30.0120 30.51°€ 29.522

Mean 29.267 30.09° 31.19° 31.630 32.01F
Control 20.15% 21.16% 22.12%C 23.310 24.01 22.15°
T1 18.94¢A 19.84¢d8 20.660C 211300 21.86°F 20.49P
S T2 18.800°A 19.70¢8 20.480C 20.96°0 21.46P€ 20.28°
= T3 18.54bA 18.86A 19.6128 19.982C 20.402D 19.482
D T4 18.90bcA 19.868 20.700C 21.275D 21.68bcE 20.48P
= TS5 19.00¢A 20.1198 20.99¢C 21.56¢0 21.70b¢D 20.67°
T6 18.112A 18.56%8 19.302C 19,6520 20.11°€ 19.152

Mean 18.92° 19.738 20.55C 21.120 21.60F
Control 3.31°A 3.46°B 3.567C 3.610 3.69°F 3.53f
T1 3.110A 3.218 3.32¢C 3.41¢0 3.51¢€ 3.31°
~ T2 3.020A 3.12¢8 3.21¢C 3.30 3.40°€ 3.21¢
S T3 2.962A 3.068 3.10%8 3.21bC 3.27%° 3.12°
< T4 3.090A 3.20%8 3.29¢C 3.380eD 3.44°E 3.28¢%
< TS5 3.04¢A 3.17%8 3.274¢ 3.36% 3.42¢€ 3.25¢
T6 2.9920A 3.01248 3.05%8 3.10°C 3.16%° 3.062

Mean 3.077 3.18% 3.26C 3.34D 3.41F
Control 0.91°A 1.17% 1.250C 1.3200 1.350 1.209
_ T1 0.840A 0.94b¢8 0.98b8C 1.00bCD 1.04¢0 0.96°
S T2 0.810A 0.90"8 0.96°¢ 1.00bCD 1.020 0.94°
g T3 0.70%A 0.77%8 0.8128C 0.8428D 0.88°0 0.80
5 T4 0.865cA 0.998 1.06<C 1.12¢0 1.16¢0 1.04¢
j TS5 0.820A 0.9258 1.04<C 1.08¢CD 1.10% 0.99%
T6 0.73A 0.81%8 0.86°C 0.892CD 0.9100 0.84

Mean 0.81A 0.938 0.99¢ 1.04€D 1.070
Control 1.23%8C 1.47%D 1.447CD 1.122A8 0.96%A 1.242
® T1 2.10A 2.70¢8 2.67¢8 2.61%8 2.300A 2.48°
S5 T2 6.068C 6.57¢D 6.12¢C 5.88™ 5,04 5.93¢
%8 T3 1.38%A 1.6508 1.5848 1.49bA8 1.42bA8 1500
25 T4 1.86048 2.07°%8 1.96048 1.91¢048 1.81°A 1.920
B E TS 5.2008C 5.319C 5.1308C 4,988 4.68%A 5.06¢
< T6 1.342A 1,532 1.50%A 1.46bA 1.390A 1.442

Mean 2.748 3.04° 2.918C 2.788 2517

A, b & c: Superscripts to be compared statistically within the same column. Values with different letter superscripts are
significantly different (P<0.05).
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A, B & C: Superscripts to be compared statistically within the same row. Values with different letter superscripts are

significantly different (P<0.05).

Acetaldehyde content increased to reach its
maximum values after 7 days, and then decreased
until the end of storage in all treatments. The
concentration of acetaldehyde content is dependant
on the growth conditions and the specific activity of
bacteria and their enzymes. These results are in
accordance with El-Nagar et al. (2007), Salem et al.
(2007) and Nasr (2015).

Viscosity of Kareish cheese:
Data presented in Table (3) illustrate the values of
viscosity of Kareish cheese when fresh and during

storage period. Values of viscosity were higher in
control than those in other treatments. It could be
related to its lower moisture content and compact
structure previously reported by Hassan et al.
(2003b) and Korish and Abd-Elhamid (2012). It was
clear that using some mutants of St. thermophillus
and L. delbreukii subsp. bulgaricus improved most of
the reheological properties. These results are in line
with those reported by EI-Baz et al. (2011).
Moreover, Ahmed et al. (2005) reported that the
reheological properties were significantly lower in
Kareish cheese using EPS-producing culture.

Table 3. Viscosity of Karesh cheese during storage at refrigerator.

Treatment Storage period (days)

Parameter 0 (fresh) 7 14 21 28 Mean
. Control 34.1°A 36.68 38.20¢ 39.99P 40.29 37.80d
< T1 32.6%4A 34.8%8 35.2%8 36.1%¢ 37.10cD 35.16bc
GE- T2 31.93A 34,228 35.8%¢ 36.40P 36.9°%F 35.04bc
< T3 31.48A 34.028 34.9%¢ 35.7%° 36.2% 34.44a
b= T4 32.79A 34,228 36.5C 36.9°C 37.50 35.56¢
[%2)
8 T5 32.99A 34.9%8 36.0°C 36.7¢P 37.4€ 35.58¢
-‘S” T6 32.10cA 34.138 34.8%¢ 35.8%° 36.6%°F 34.68ab

Mean 32.53* 34.69°8 35.91¢ 36.79° 37.41F

A, b & c: Superscripts to be compared statistically within the same column. Values with different letter superscripts are

significantly different (P<0.05).

A, B & C: Superscripts to be compared statistically within the same row. Values with different letter superscripts are

significantly different (P<0.05).

Microbiological examination:

Changes in the account of the viable total
bacterial counts, St. thermophillus and Lb. delbreukii
subsp. bulgaricus and moulds and yeasts during
storage of Kareish cheese are recorded in Tables 4
and 5. It is clear that the total bacterial count, St.
thermophillus and Lb. delbreukii subsp. bulgaricus
during refrigerated Kareish cheese increased up to 7
days of storage and then decreased gradually with
increasing the storage period until the end of storage.
Our findings are in accordance with Mahmoud et al.
(2013) and Nasr (2015). Concerning moulds and
yeasts, they were not detected when fresh in the

control and all treatments. After 14 days of storage,
they starts to appear in the control 2.2 X 10%cfu/g.
Yeasts and moulds were detected in the cheese
manufactured with mutant cultures after 21 days of
storage with a very low level.

Similar results were reported by Sagoo et al.
(2002). Depending on cheese findings, it is clear that
the shelf-life of cheese prolonged with using the
mutant culture of Streptococcus thermophillus and
Lactobacillus delbreukii subsp. bulgaricus in its
manufacture.

Table 4. Effect of storage on total bacterial count and yeast and mould of Kareish cheese.

Micro-

Storage period (days)

organism | 'eatMents e o) 7 14 21 28
_ Control 6.5 8.8 7.6 5.2 2.5
2o T1 5.4 7.2 6.3 5.3 4.4
22 T2 5.0 6.9 5.8 5.0 4.0
Se g T3 35 5.5 48 3.8 3.2
3% T4 5.8 7.8 6.7 5.5 3.5
g e T5 5.8 7.5 6.3 5.6 3.9

T6 4.0 6.0 5.4 4.4 3.6

- Control ND ND 2.2 3.8 4.7

§T o T1 ND ND ND 0.5 18

7 3 ERS T2 ND ND ND 0.4 1.5

o E°= T3 ND ND ND 0.2 0.9

T4 ND ND ND 0.8 2.0
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T5 ND ND 0.6 1.0 2.1
T6 ND ND ND 0.3 0.8

Table 5. Effect of storage on St. thermophillus and Lactobacillus delbruekii subsp. bulgaricus of Kareish
cheese.

Micro- Storage period (days)
organism Treatments 0 (Fresh) 7 14 21 28
Control 3.9 5.0 4.4 3.2 2.0
5~ T1 3.3 4.0 3.7 3.5 3.0
z3 T2 3.1 4.0 3.6 3.4 2.9
B eZ T3 2.1 3.2 3.0 2.8 25
ES T4 35 4.4 3.9 3.4 2.6
2% T5 3.6 4.2 3.7 3.3 3.0
T6 2.4 35 3.4 3.2 2.7
Control 3.6 4.8 4.2 3.0 15
EY= T1 3.1 4.2 3.3 2.8 24
329 T2 2.9 3.9 3.2 2.6 2.1
283 T3 1.8 33 2.8 2.0 17
5353 T4 3.3 4.4 3.8 3.1 2.9
3=°% T5 3.2 43 3.9 33 3.0
T6 2.1 35 3.0 2.2 1.9

Organoleptic properties: properties (Flavour, body and texture, appearance

Data in Table (6) show the organoleptic and overall acceptability of Kareish cheese prepared
properties of Kareish cheese when fresh and during with mutant starter culture were higher than the
storage. The mean scores for all organoleptic control when fresh and during the storage period.

Table 6. Organoleptic of Kareish cheese fresh and during storage at refrigerator.

. Storage periods (days)
Properties Treatments 0 (fresh) 7 14 51 28 Mean
Control 4630 4630 443C 408 378A 42.602
T1 47abAB 48ch 48ch 47bcAB 46bcA 4720b
3 T2 4720 4720 4704 4604 46bcA 46.60°
= T3 48PAB 49cB 49cB 48cAB 47¢dA 48.20P
g T4 47abAB 48ch 48ch 47bcAB 46bcA 47.2013
L—f T5 469AB 472bB 4758 47bcB 45bA 46.40P
T6 472bA 48bcA 48beA 48°A 489A 47.80P
Mean 46.868 47578 47.298 46.1478 45,00
Control 3020 2930 262 2328 2134 25.802
‘i; T1 31abA 320A 320A 320A 31bA 31.60P
g T2 32abAB 3308 33bB 32bAB 320beA 32.40b¢
Ay T3 33bA 34bA 34bA 34bA 34¢A 33.80¢
£ T4 3220A 33bA 33bA 320A 320cA 32.400¢
2 T5 31abA 32bAB 33bB 3308 31bA 32.00bc
2 T6 33bA 34bA 34bA 34bA 33beA 33.600¢
Mean 31.7178 32.438 32.14A8 31.42°8 30.57A
Control 1530 1530 132C 1138 gaA 12.402
E'_'o‘ T1 152€ 152€ 15bC 14bB 12bcA 14.20°
- T2 158€ 158€ 15bC 1458 120bcA 14.20°
% T3 153€ 153€ 15bC 1408 13¢A 14.40b
5 T4 153€ 153€ 15bC 1308 12bcA 14.00°
§ T5 1520 1520 14abC 1308 110A 13.60°
< T6 158 158 15bC 1458 13¢A 14.40P
Mean 15.00¢ 15.00¢ 14.57¢ 13.298 11.57A
> Control 91ab 90ab 83aC 7438 663~ 80.80a
E T1 932bB 958 g5bB g3ve 8gbA 93.00b
g T2 9438 95pB Q5bB 92bAB 9QbeA 93.20b
Q ’g T3 96PAB 988 QgbB 96PAB 94¢cA 96.40b
s T4 94abB 96B 9698 92bAB 9QbeA 93.60b
= T5 92abB 94abB 9458 93ve 87bA 92.00b
°§ T6 g5abA g7bA g7bA 96PA 94cA 95.80b
O Mean 93.578 95.008 94.008 90.858 87.14A

A, b & c: Superscripts to be compared statistically within the same column. Values with different letter superscripts are significantly
different (P<0.05).
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A, B & C: Superscripts to be compared statistically within the same row. Values with different letter superscripts are significantly different

(P<0.05).

The scores of all sensorial properties increased up to
14 days of storage of all treatments and then
decreased until the end of storage period, except the
control cheese had only high score when fresh and
decreased to the prolonging storage period. Kareish
cheese made by T3 and T6 had the highest score
values of flavour and body and texture when fresh
and at the end of storage period. This could be
attributed to the higher moisture content than the
other treatments. These results are in agreement with
those reported by El-Diasty et al. (2012) and Vajiheh
et al. (2012).
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