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ABSTRACT

Skim buffaloes milk was heated to 90°¢ and cooled to 40°¢, then divided
into 3 equal portions. The first portion (T,) was acid clotted (starter), the second
portion (T;) was clotted using acid (sarter) and rennet (enzyme) while the third
portion (T5) was clotted by rennet alone (enzymatically).

The obtained results revealed that the total solids and protein in (T,) and (T3)
were slightly higher than (Ts) while during storage the total solids (T.S.), ash and
titratable acidity (T.A.) increased gradually in all treatments. The calcium was
highly affected by processing method. It was higher ir both T5 and T: more than
Ti. During storage it increased in all treatments .The microbiological analysis
indicated that the total bacterial (T.C.); and proteolytic counts increased slightly
in T, and highly in T;. Lactic acid bacterial count (L.A.B.) increased in T, and T.
while not detected inT;. During storage all microbial counts increased in all
treatments. Coliforms were not detected in all samples. With regared to the
organoleptic propertics, it was clear that T, gained the highest scores either when
fresh or during storage followed by T thenT;.

INTRODUCTION

Kariesh cheese is one of the popular cheese varicties consumed in Egypt
specially in countryside owing to its high protein, low fat and reasonable price
(Abd El-Ghany 2002).

The modern industry in Egypt modified the method slightly for making
Kariesh cheese by using ulterafiliered reconstituted milk and keeping the acid
coagulation as a bases for its production (Abd El-Salam et a/ 1984) (Fahmi 1960)
used combined acid and rennet coagulation in the production of Karicsh cheese
and reported that it gave cheese smooth with texture being more accepted than the
coarse texture of cheese made by the traditional method.

It is known that Kariesh cheese is considered one of the most rich
products in calcium and phosphorus. These clements are essential in the
bones&ieeth formation Jay Bee P, (2001). It is also rich in sodium and potassium,
which play an important role in the formation of body liquids and.muscles. The
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nutritional value of Kariesh cheese particularly those related to calcium are
affected greatly with methods of milk coagulation.

Hence this study was carried out to produce Kariesh cheese using
different methods of coagulation to study the effect of these methods on the
chemical&microbial and organoleptic properties of the resultant cheeses with
emphasis on its calcium content.

MATERIALS AND METHODS

1-Experimental procedure:
Kariesh cheese processing:

Fresh buffaloes milk was obtained from Dairy Dep., Fac. Of Agri, Cairo®
Univ., Giza, Egypt.

Milk was skimmed using mechanical separator, and heated to 90°c for
Imint. and cooled to 40°c. The heated milk was divided into 3 equal portions.2%
yoghurt starter was added to the first portion (T,), 1% yoghurt starter in addition
to 1.5g. animal powder rennct Hanasens Laboratories A/S, Gompenhagen,
Denmark) dissolved in pre-boiled cooled water /100K g skim buffaloes’ milk were
added to the second portion (T,), and rennet dissolved in pre-boiled cooled water
was added to the third portion (T3) in rate of 3g. animal powder rennet/100Kg
skim buffaloes milk. Then Kariesh cheese was manufactured as described by
Fahmi (1960), with scataring 5% sodium chloride between layers. The cheeses
were packed in poly amide/poly cthylenc bags and scaled under vacuum and
stored in the fridge at 8+ 1°c for 3 weeks and analysed weekly..

2-Chemical analysis:

Fresh Kariesh samples were analvzed for titratable acidity (T.A.), pH,
total solids (T.S.) and total nitrogen {T.N.) described by Ling (1963). Ash was
determined according to A.Q.A.C (1990). The calcium was determined according
to Natallianes and Whitaney (1964). '

3-Microbiological analysis:

Coliforms, total bacterial, proteolytic and lactic acid bacterial counts
were determined as described by American public Health Association (1992);
Difico(1984); Chalmers (1962) and Elliker ct al (1956)respectively.

4-Organoleptic properties:
It was evaluated using the scale suggested by Nelson and Trout (1981).

RESULTS AND DISCUSSION
A-Chemical composition.

Data presented in Table (1) illustrate the chemical composition of
Kariesh cheese as affected by processing methods,
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The total solids and T.N. contcnus of Kariesh cheese processed with
starter (T} and starter&rennet {T>) were slightly higher than that without staster
(T3), which are mainly due to the added starters.

During storage T.S, T.N, T.A and ash increased gradually in all
treatments. The pH values of all cheeses were opposite to that found for T.A.
These results were in agreement with that reported by Mohamed and E1 Safty
(1986) and Ibrahim ef al., {1990).

Table (1): Effect of skim milk clotting materials on the chemical compesition
of the resultant kariesh cheese, (The results are the averages of 3

replicates).
Component * Stor.a ¢ Treatments (1)
o period
{weeks) 1 2 3

Fresh 28.27 27.15 26.54
T.S 1 30.08 2899 27.14
) 2 3141 30.38 29.77
3 32.18 31.21 - 30.59

Fresh 3.02 294 2.85

1 3.05 297 289

T.N 2 3.10 3.02 294
3 3.16 3.08 299

Fresh 3.32 3.18 3.04

1 4.16 3.89 3.7

Ash 2 4.81 435 402
3 5.03 4.56 4.21

Fresh 1.42 122 0.97

1 1.58 139 1.08

T.A 2 1.67 1.58 1.17
3 1.81 1.66 1.29

Fresh 4,78 497 522

H 1 4.67 4.84 5.13
p 2 4.51 475 5.02
3 447 4.69 4.98

On fresh weight basis

Tt: Coagulation with (2% yoghurt starter only)

T2: Coagulation with {1% yoghurt starier+1.5g. rennet powder dnssolved in pre-
boiled cooled water/ 100 Kg. buffaloes skim milk)

T3: Coagulation with (3g. rennet powder dissolved in pre-boiled cooled water/
100 Kg fresh skim buffaloes' milk)

g. : gram. Kg. : kilogram

B-Calcium contents

Table (2) shows the calcium contents of Kariesh cheese. It was affected
highly by curdling methods. The Kariesh cheese produced using starier culture
(acid coagulation) contained the lowest calcium contents in both of fresh and
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 stored cheese. This is due to that the acid produced by starter caused the liberation
of calcium from casein as it changed from colloidal phase to soluble one, so it
gocs out with the ieakage whey. In the T; (acid &enzyme coagulation). The
liberation of calcium was lower than that of T owing to the use of rennet in
combination with acid 1o coagulate milk. In T; (enzyme coagulation}, the retained
calcium was the highest. These results are in agreement with Mohamed and El
Safty (1986), Zedan (2002),who reported that Kariesh cheese which is coagulated
by lactic acid retained less in calcium contant than that made using coagulated
enzymes. In acid coagulation,the calcium salts are removed from the casein which
is preciptated as free casein at its isoelectric point. While, in rennct coagulation
casein is precipitated as calcium para cascinate which in calcium content,

Table (2): Effect of the different coagulants of skim milk on the calcium
contents of kariesh cheese

{(Calcium (mg./100 g.dry matter)*

Storage 1 2 3

period

(weeks) Ca Ca Ca Ca Ca Ca

mg/100 mg/100g { mg/100z | mg/100g | mg/100g | mg/100g
& dry cheese dry cheese | atter
cheese
matter matter

Fresh 8.14 28.29 12.20 44.93 14.74 55.57
1 971 32.24 15.37 53.02 17.10 63.00
2 11.00 35.02 16.50 54.31 2000 ] 67.18
3 12.80 39.77 17.50 56.07 21.20 69.30

* average of 3 replicates

T1: Coagulation with (2% yoghurt starter only)

T2: Coagulation with (1% voghurt starter+1.5g. rennet powder dissolved in pre-
boiled cooled water/100Kg. buffaloes skim milk)

T3: Coagulation with (3g. rennet powder dissolved in pre-boiled cooled
water/100Kg. buffaloes skim milk)

C-Microbiolegical analysis

Data in Table (3) show the microbiological examination of Kariesh
checse processed by different coagulants. Generally, it is worth mentioning that
all cheeses were free of coliforms either when fresh or during storage due to the
severc heat treatment and intensive hygienic measurements during processing.
These results were in agreement with those obtained by Zedan (2002) who found
that the coliforum was absent owing to the intensive hygienic conditions during
cheese processing.

It seems that fresh T, samples had the lowest T.C. which increased
- slightly in T2, and increased highly in T, During storage, the T.C. increased
particularly towards the end of storage period at a higher rate in T; followed by T»
and then T),.
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The proteolytic bactcria, behaved in a manner similar to that of T.C.

As for lactic acid bacteria (L.A.B.) it was clear that T1 samples had the
highest counts, while was absent in Ts. During storage period L.AB increased
particularly towards the end of storage at a higher rate in T).

Table (3): Some microbiological properiics of kariesh cheese processed by
different caaElants (average of 3 veplicates).

Treatments Storage Microblal groups
(M period T C | Proteolytic. | L.A.B )

(Wk) (10%) (10 (10%) Coliforms

. (10"

Fresh 0.06 2.00 104.6 N.D.

1 1 2.80 248 104.8 N.D.

2 12.70 14.60 116.0 ND.

3 18.30 22.01 1224 N.D.

Fresh 1.50 8.55 46.60 N.D.

) 1 4.60 12.30 50.80 N.D.

2 15.30 17.80 52.30 N.D.

3 28.00 25.50 66.80 N.D.

Fresh 18.00 15.00 N.D N.D.

5 1 26.80 17.20 N.D N.D.

2 37.90 22.30 N.D ND.

3 54.50 30.20 N.D N.D.

T1: Coagulation with (2% yoghurt starter only)

T2: Coagulation with (1% yoghurt starter+1.5g. rennet powder dissolved in pre-
boiled cooled water/100Kg buffatoes skim milk)

T3: Coagnlation with (3g. rennei powder dissolved in pre-boiled cooled
water/100K g. Buffaloes skim milk)

N.D: Not detected

D-Organoleptic properties

Data presented in Table (4) illustrate the effect of the methods of
Kariesh cheese milk coagulation. It is clear that the T, gained the highest scores
cither when fresh or throughout storage period then followed byT; and T;
respectively. 1t was observed also that the total scores decreased gradually during
storage and reached their minimum at the end of storage period in all treatments.

The results agreed with (Zedan, 2002} who found that total scores
decreased gradually during storage and reached their minimum at the end of
storage period.
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Table (4): Organoleptic properties of kariesh cheese processed by different
coagulants (average of 3 replicates).

Treat- | Storage | Flavor | Body&texture | Acidity | Appearance | Total
ments | period (45) (30) (10) (15) (100)
No. {Week)
Fresh 42 28 9 13 92
1 1 42 28 9 13 92
2 41 28 9 13 91
3 41 28 8 13 90
Fresh 42 28 8 14 92
1 41 28 8 14 91
2 2 40 28 8 14 9%
3 39 28 7 14 88
Fresh 40 26 7 14 87
3 1 39 26 6 13 84
2 38 26 6 12 82
3 37 26 6 12 81

T1: Coagulation with (2% yoghurt starter only)

T2: Coagulation with (1% yoghun starier+1.5g. rennet powder dissolved in pre-
boiled cooled water100/K g buffaloes skim milk)

T3: Coagulation with (3g renpet powder dissolved in pre-boiled cooled
water100/Kg. buffaloes skim milk)
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