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ABSTRACT

Egyptian adopted provolone, mozzarella, medaffarah, halloumi and kashkaval are the most popular
cheese varieties belonging to plastic curd or *“Pasta filata” cheese varieties which originated in Italy, East-
ern European and Balkan Peninsula and Middle Eastern countries. In Egypt. the previous cheese varieties

are adopted and produced.

This review considers the manufacture process, milk used, different additives to mllk on chemical
composition, microbiological, rheological, and organoleptic properties of provolone, mozmrella medaf-

farah and halloumi cheese varieties.

Keywords: Egyptian plastic card cheese, provolone cheese, mozzarella cheese, medaffamh cheece,

halloumi cheese.

INTRODUCTION

Plastic curd or “Pasta filata” cheese fam-
ily consists of a large distinguished cheese
varieties produced mainly in Italy, Eastern
European and Balkan Peninsula, and Middle
Eastern Arab countries.

Plastic curd cheeses are characterized by
a unique placticizing and kneading treatment
of fresh curd in hot water, which acquires the
finished cheese ils characteristic fibrous
structure, melting and stretching properties,
high elasticity and free of lumps.

In Egypt, some plastic curd cheese varie-
ties are adopted and produced with some
slight modifications in the manufacturing
process, therefore it is considered local Egyp-
tian adopted cheese varieties, such as Egyp-
tian provolone, mozzarella, medaffarah, ha-
loumi and kashkaval. The production of the
plastic curd cheese was highly increased in
all of the Egyptian provinces during the last
decade because the fresh curd after kneading
treatment in hot water of the above cheese
varieties could be utilized as a topping on
pizza, but the most known one in that concern
is mozzarella cheese,

The Egyptian kashkaval cheese which is
known in small private dairy plants in-Dami-
etta city as “Gebnet el tassieh” or melting
cheese, was recently reviewed by Abou-
Donia (2004).

Therefore the present article reviews the
Egyptian provolone, mozzarella, medaftarah
and hallonmi adopted cheese varieties.

Egyptlan provolone cheese

Provolone cheese is a cheese varlety of -
the pasta filata family, which has its origin in
southern Italy, probably in Sicily. Provolone
cheese originated in Egypt by the Italian emi-,’
grants in Alexandria and now it is consumed
and manufactured in -many Egyptian prov-
inces. Egyptian provolone was first investi-
gated by El-Soda (1973) and. then. b=v Sol:-
man, Nahed (1979). T

Cheese manufacturing

A suitable amount of renngt is' added to
raw milk so as to obtain a good firm curd
within one hour. The curd is then cut and left
in the whey for approximately 15 min after’
which the whey is removed and the cufd
transferred to a cloth-lined round metat hoop
and left for 2-3 hr.

The curd is then cut into small pieces and
left at room temperature until the curd gave
the proper test in hot water. The test is made
by dipping a piece of curd in hot water bath
at 79.3°C for a few seconds, thereafter it is
twisted and stretched slowly into a fine thread
a yard long without tendency to break. If the
test is positive, the curd is reagy for shaping.
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The shaping is done by dipping the curd
in hot water bath at 79.3°C until it becomes
move elastic, then it is shaped by hand to a
suitabie ball form. The balls are then dipped
in 20% salted whey solution for 24 hr, and
then placed in a rope net which is hanged
from the ceiling, after 24 hr the smoking pro-
cedure is accomplished by exposing the
cheese to the smoke of burning wood in a
half cut barrel.

The smoked cheese is placed in a ripen-
ing room at 10°C to 12°C for 4 weeks (El-
Soda and Abou-Donia, 1981).

Milk used for preparation of provo-
lone cheese

Abdel-Rafee and Abdel-Gawad, Mona
(2002) manufactured provolone cheese from
standardized buffalo’s, cow’s and goat’s milk
(4% fat) and from their mixtures (1:1). The
produced cheeses were stored for 3 months at
15°C,

The cheese yield was the highest for buf-
falo’s milk cheese and the lowest for goat’s
milk cheese. Soluble nitrogen, soluble tyro-
sine and soluble tryptophan of buffalo’s milk
cheese were less than those in cow’s and
goat’s milk cheese. Mixing cow’s or goat’s fo
buftalo’s milk increased the soluble, nitrogen,
tyrosine and tryptophan contents and im-
proved the firmness, flavour, body and tex-
ture of provolone cheese.

Chemical composition of provolone
cheese

El-Soda er af (1976a) found that the buf-
falo’s milk cheese had the following compo-
sition after a ripening period of 4 weeks,
moisture 31.0%, fat 36.50%, total protein
20.25%, soluble protein 2.30%. The pH was
found to be 5.47. For cow’s milk cheese these
values were 34.09%, 30.00%, 24.10%, 3.30%
and 5.4, respectively.

Microbiology of provolone cheese

El-Soda et af (1976¢) reported that the
gram positive and catalase positive cocci dis-
appeared from all the provolone cheese, sam-
ples analysed after the smoking process, leav-
ing a flora consisting mainly of lactic acid
bacteria. The streptococci represented 56% of
the isolates in the ripened cheese. Streptococ-
cus faecalis was found to be the predominant
species among the isolated streptococel.
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Ripening of provolone cheese

El-Soda et a/ (1976b) found that acetic
acid was detected during all the stages of the
manufacturing process of provolone cheese,
while propionic, butyric, caproic and caprylic
acids appeared after the ripening period. They
also noticed that butyric acid in cheese ob-
tained from buffalo’s milk, appeared at the
early stages of manufacture.

Egyptian mozzarella cheese

Mozzarella cheese is a soft, unripened
cheese variety of the pasta filata family,
which had its origin in the Buttipaglia region
of Italy. The finished cheese is lightly, white,
soft, with a very lively sheen surface and has
a unique property called strechability to form
fibres or strings when it is hot, therefore it is
considered the most suitable cheese variety as

~ atopping on pizza. (Kosikowski, 1970).

Mozzarella cheese originated in Egypt
by the Italian emigrants in Alexandria city,
and now it is consumed and manufactured in
many of the Egyptian provinces. Egyptian
mozzarella was first investigated by Anis &
Ladkani (1988).

Cheese manufacturing

Raw milk is pasteurized at 72°C/ 15 sec.
cooled at 35°C, and 0.02% CaCl. is added, then
1% starter is added until pH 6.1 reached in
about 20-30 min. or cooled at 10°C, and 0.02%
CaCl; is added, then direct acidification with
lactic or acetic or citric acid until pH 5.8, warm-
ing the milk at 35°C and 0.002% rennet powder
is added. The coagulum is cut and scalding at
42°C for 20-30 min till pH 5.8. The whey is
drawn off and cheddaring the curd at 42°C until
pH 5.4. Curd is milled/ kneaded in hot water
and moulded at 85°C, cooled and salted in satu-
rated brine (23%) for Shr at 4-6°C.

The cheese is removed from brine, drying
the surface, and warp, packed in polyethylene
bags. The cheese is stored by cooling in refrig-
erator at 4°C or freezing in a deep freezer at —
18°C (Kosikowski, 1970).

The curd may taken in the hand, kneaded
and pulled to form cord, every three cords are
formed in braid shape, the tress of cheese is
cut in pieces about 8 ¢cm long for each as Syr-
ian medaffarah cheese (Abou-Donia & Abdel
Kader, 1979).
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Improve -ent of the manufacture
process

Several attempts were tried to modify the
manufacture process of the Egyptian mozza-
rella cheese.

Milk used

Buffalo’s milk: [t is the most suitable
milk for the manufacture of mozzarella
cheese in Egypt (Mostafa et al., 1996, Abd
FEl-Raffee et ai., 1998a,b, Abd El-Hamid et
al., 2004, Abed El-Aziz, 2004, El-Safty et ol,,
2004).

Cow’s milk: Anis & Ladkani (1988),
Mostafa et al. (1996}, Abd El-Hamid et af.
{2001a), Abed El-Aziz (2004) and El-Safty ef
al. (2004).

Goat’s milk: Mostata et al. (1996} and
Abed El-Aziz (2004),

Starter addition to milk

The addition of starter to pasteurized
milk prior the manufacture was considered.
Hassan, Fatma (2000) manufactured round
shape mozzarella cheese using different ratios
of coccus to rod starter culture ie. Strepto-
coccus salvarius sub. thermophilus + Lacto-
bacillus delbruckii sub. bulgaricus (1:1) and
S. salvarius sub.thermophilus + L. helveticus
(1: 10). The coccus to rod ratio did not affect
the gross composition of cheese, while cheese
manufactured vsing 1: 10 coccus to rod ratio
showed higher content of ripening indices
than other treatment during cold storage for 4
weeks, also the same treatment gave the high-
est acidity, meltability, oiling off and the low-
est pH when fresh and during cold storage for
4 weeks than other treatments. Abed-El Aziz
(2004) used yoghurt starter (S. thermophilus +
L.bulgaricus) in the manufacture of mozzarella
cheese and obtained similar results.

Effect of milk type, homogenization,
ultrafiltration and standardization of
milk fat, acidulants, and different ad-
ditives to milk on chemical composi-
tion, microbiological, rheological and
organoleptic properties and micro-
structure of mozzarella cheese.

Milk type: Mozzarella cheese made from
buffalo’s milk showed lower content of soluble
and non-soluble protein nitrogen, soluble tyro-
sine and tryptophan and total volatile fatty acids
than cheese made from cow’s and goat’s milks.
After 4 weeks of storage, marked proteolysis in

a-casein and fB-casein was detected in mozza-
rella cheese for all of buffalo’s, cow’s and
goat’s milks used. Mixing of cow’s milk with
buffale’s milk highly improved the guality of
the cheese. (Mostafa et af., 1996, El-Battawy et
al, 2004b).

Homogenization of' milk: Homogeniza-
tion of milk for mozzarella cheese manufacture
tended to increase firmenss and decreased oil-
ing off, fat leakage and meltability, The micro-
structure of cheese showed that fow fat cheese
tends to be harder more crumbly and less
smooth than normal. (Abdel-Raflee er dal.,
1998a, El- Battawy et al., 2004b).

Ultrafiltration of Milk: El- Battawy ef
al. (2004a) manufactured mozzarclla cheese
from buffaloes, cows milk and their mixture
(1:1) and from the same kinds of milk but af-
ter concentration by ultrafiltration {concentra-
tion factor, .75), The cows’ milk mozzarella
cheese tended to be softer, slightly better in
flexibility and contained slightly higher mois-
ture, fat, and salt contents whereas butfalo’s
milk mozzarella cheese had higher protein
content.

Standardization of milk fat: Badawi et
al. (2004b) found that mozzarella cheese
made from low fat milk (1.5% fat milk) had
elongated protein matrix and contained few
channels between protein strands and was
firm and rubbery texture, while cheese made
from 4.5% fat had a sponge like appearance
and was more pitted. Addition of sodium ca-
seinate intensified casein matrix. During
cheese storage the spherical shape of the fat
globules was clearly defined, surrounded by
the loose protein matrix.

Acidulants: Milk was direct acidified for
mozzarella cheese manufacture. [norganic ac-
ids as hydrochloric and phosphoric acid (Anis
& ladkani, 1988), and organic acids as laclic,
acetic and citric acids {Abed El-Aziz, 2004)
were used for that purpose. Positive relation-
ship was found between the calcium content of
the curd and its rheological properties.

Protein concentrates: Addition of 1% of
soy protein concentrates, particulated whey pro-
teins (Dairy-Lo} or sodium caseinate to milk for
mozzarella cheese manufacture, gave cheese
with acceptable organoleptic properties (Has-
san, Fatma & Abd El-Gawad, Mona, 2000).

Fat Replacers: Cow’s milk fat was par-
tially replaced by novagel, Dairy-Lo or malto
dextrin for mozzareila cheese making. Addi-
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tion of fat replacers enhanced the meltability,
lowered oiling off, and improved the micro-
structure of cheese (Abd El-Hamid er ai.
(2001a).

Food additives: Mozzarella cheese was
made with the addition of trisodium citrate, so-
dium carboxy methyl cetlulose, and sodivm ca-
seinate to the cheese milk (1.5% that) at the rate
of 0.1, 0.1 and 1.0%, respectively. The resultant
cheese exhjbited higher meltability and lower
oiling off. The addition of Na citrate gave
cheese with fibrous structure and spongy pro-
tein matrix (Abd El-Hamid ef a/., 2001b).

Calcium chelating agents: Calcium che-
lating agent was added to buffalo’s milk used
for mozzarella cheese to overcome the high
calcium content of that milk and thereby its re-
sultant cheese. The cheese rheological proper-
ties were enhanced, while the microstructure
became better concerning protein solubility
with much more fibres and open structure.
{Abd El-Hamid et al. (2004).

Sodium caseinate: Badwi ef al. (2004a)
manufactured mozzarella cheese from milk
fortified with 0,1,2 and 3% codium caseinate,
The above treatment increased significantly
the acidity, SN. soluble tyrosine, soluble tryp-
tophan contents and scores of the organolep-
tic properties, while it decreased significantly
pH values and total volatile free fatty acids in
the resultant cheese.

Soy milk: The manufacture of low mois-
ture mozzarella cheese from blends of soy
mifk and cow’s or buffalo’s milk was investi-
gated, meltability and stretchability of cheese
decreased and leakage as the proportion of
soy milk increased (El-Safty ef al., 2004).

Coagulating enzymes: Mozzarella cheese
was made from buffalo’s milk using three types
of coagulants, calf rennet, mucor miehi rennet
and chymosin. The mucor miehi had the ability
to resist high temperature during streching
process (Abdel-Rafee er al., 1998b).

Chemical composition of mozzarella
cheese

Mean chemical composition of local
fresh mozzarella cheese collected from Man-
sura city markets was as follows: fat 20.50,
total protein 49.55, total solids, 49.55 and
acidity 0.35%. (Abed-El-Aziz, 2004).
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Microbiological quality of mozzarella
cheese

Abed El-Aziz (2004) reported that local
fresh mozzarella cheese samples collected
from Mansura city markets were free from
coliforms and Staphylococcus aureus,

Manufacture of processed mozzarella
cheese

Low-fat processed cheese spread was suc-
cessful made with incorporating low fat mozza-
rella cheese in the base blend (Awad et al,
2003).

Egyptian medaffarah cheese

Medaffarah or majduala cheese is a soft,
unripened cheese variety of the pasta filata
family. It is traditionally home made cheese
in the Middle Eastern countries such as Syria,
Labanon, Jordan and Palestine. Also, it is
manufactured in Egypt in Alexandria city in
small private dairies. Medaffarah cheese is
considered the similar cheese variety to moz-
zarella cheese.

Cheese manufacturing

The medaffarah or majdula or braided
cheese is manufactured in Alexandria, Egypt
and Aleppo (Haleb), Syria by the same method
as described by Abou-Donia & Abdel-Kader
(1979) as follows:

Milk is renneted at 35°C in galvanized
tins and coagulated within 4 hrs. The coag-
ulum is put in cheese clothes bags in about 1
Kg quantities, well tighted, left about 8 hrs
for whey drainage, then the coagulum is cut
to pieces about 15X15X3 cm. A weight equal
to that of the curd is put on top of the cheese
cloth and left for nearly 24 hrs for the curd to
develop acidity and ripen.

Ripening is assessed by taste a piece of
curd which is warmed at 75°C. The curd is
then taken in the hand, kneaded and pulled to
form a cord of four meters long. If it breaks
before reaching this length, then the ripening
is not completed.

When the curd is ripe, it is cut into
smaller pieces 3x3x3 c¢m., put in perforated
separator, warmed in water at 75°C for about
3 minutes (high amount of fat is lost), the
curd is then taken in the hand, kneaded and
pulled to form a cord, every three cords are
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formed in braid shape, the tress of cheese are
cut in pieces about 8 cm long for each.

The cheese tress are immersed in saturated
brine at room temperature for about 1 week. Fi-
nally the salted cheese tress removed from
brine, exposed to the sun to dry for 2 or 3 days,
then held in tight containers until used. They
are caten after being soaked in water for 24 hrs.
(Abou-Donia & Abdel-Kader, 1979).

Milk used for the preparation of pro-
volone cheese

In Egypt, buffalo’s, cow’s and sheep milks
are used for the manufacture of medafarah
cheese, while in Syria only the sheep milk is
used for medaffarah or majdula cheese manu-
facturing in the period from March to July,
when the herds move up from the valleys to the
mountains and milk production is at its peak.
Most of sheep’s milk in Syria is produced from
Awassi breeds, which represents about 80% of
the Syrian Sheep. (Abou-Donia & Abdel-
Kader, 1979).

Chemical composition of medaffarah
cheese

Abou-Donia & Abdel-Kader (1979) found
that the chemical composition of medaffarah
cheese was as follows: Moisture, 28.63%,
fatDM. 27.10, profein 35.60, ash 6.70, salt
5.55%, and pH 5.0.

Microbiology of medaffarah cheese

Abou-Donia & Abdel-Kader (1979) re-
ported that the microbial counts of medaf-
farah cheese as CFU/gm was as follows, total
count 2.05x10°, protcolytic microorganisms,
1.6x10", lipolytic microorganisms, 1.4x10°
yeasts and moulds 1.8x10% The examined
cheese samples were found to be completely
free from coliforms.

Egyptian halloumi cheese

Halloumi cheese is the traditional cheese
of Cyprus and for many years, it has been pro-
duced from sheep’s milk, goat’s milk or their
mixture (Anifantakis & Kaminarides, 1981).
Halloumi cheese is widely popular throughout
the Middle Eastern countries such as Syria,
Lebanon, Jordan and Palestine. It is also pro-
duced in Alexandria city in small private dair-
ies. The Halloumi cheese is a cheese variety of
pasta filata family.

Halloumi cheese is semi-hard to hard elas-
tic, has no obvious skin/rind and the texture is
close with no holes and it is easily sliced.

Halloumi cheese can be consumed raw,
but it is usually grilled, fried or grated over hot
dishes.

Cheese manufacturing

Raw milk is coagulated with rennet at
34°C within 7-8 min. The curd is cutting to 0.5
cm’® grains, rest for | hr, gentle stirring for 10
min., heating to 45°C within 20 min and hold-
ing for further 40 min, stirring after heating for
20 min. The whey is drawn off, heated to
80°C, the curd pressed (7 Kg/Kg™") of curd for
Ih, then the curd is transferred to hot whey and
continuous heating of the whey and curd for
lhr. (Cooking the curd). Then drainage of
cooked pieces of curd on cheese table for cool-
ing to 30°C, salting in brine solution 10% for
30 min and finally addition of fresh or dried
Baladi mint leaves (Mentha viridis). Next day
packed info polyethylene bags, or conserved in
brine. (Robinson, 1991).

Improvement of the manufacture
process

The knowledge about the improvement
of the manufacture of Halloumi cheese
should be based dependent on the two excel-
lent research papers of Abdou, Sania ef al.,
2002 and 2003.

Halloumi cheese from different types
of milk

Abdou, Sania ef al. (2002) reported that
halloumi cheese was successfully made from
cow’s, buffalo’s milk and their mixture at ratio
1:1. The yield of the produced cheese was cal-
culated as it was 15.26 and 12.24 in previous
order. Halloumi cheese of both of the two
milks or from their mixture had close score,
however, halloumi cheese made from cow’s
milk gained the lowest score.

Low fat halloumi cheese

Abdou, Sania et al. £2003) manufactured
low fat halloumi cheese from half-tat milk
heated to 76°C/5 min, with adding 2g 100
'/fat replacer (Simplesse® 100) and compared
it with full-fat halloumi cheese made from
mixture cow’s and buffalo’s mitk (1:1). The
sensory evaluation of halloumi cheese made
from low fat mix with fat replacer gained
high score close to the control cheese score.
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Chemical composition of halloumi
cheese

Abdou, Sania er !/ (2002) found that the
chemical composition of halloumi cheese
manufactured from cow’s, buffalo’s and
mixed milks was as follows: moisture 43.04,
41.83 and 41.35, fat/DM 49.15, 59.60 and
55.12, protein, 18.33, 23.40 and 20.70, salt
1.22, 1.28 and 1.10, ash 4.76, 5.66 and 4.75,
acidity (.23, 0.28 and 0.21%, respectively.

Microbiological quality of halloumi
cheese

Abdou, Sania et al. (2002) reported that
the viable count CFU/gm of halloumi cheese
manufactured from cow’s, buffalo’s and
mixed milks was, total viable count 2.6X10°,
1.7X10° and 1X10°, yeasts and moulds
2X10°, 20X10° and 12X10°, respectively.
Coliforms were not detected in the three
treatments. Although the high temperature
during cooking the curd is enough to kil
most of microorganisms but the presence of
viable bacteria, yeasts and mould may be due
to the contamination during handling and
packaging and adding of mint and salt to the
cheese.
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