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Abstract
"Urda" cheese is one of the dairy products with a long tradition of production in
mountainous areas in Montenegro. It is mainly used for its own use, fresh and unsalted,
but can be kept for a longer period in “kaca” (vat) and consumed as a mature “urda”.
Knowing the quality and technology of production of urda is significant regarding its
nutritional and biological value, as well as in terms of its standardization, the preservation
of traditional technology and the protection of geographic origin. Because of that, we
examined the urda production technology in the artisanal conditions as well as the
chemical composition of 14 urda samples from different production batches. Production
of urda was done in a traditional manner with less modification. The results showed
significant variations in the chemical composition of the tested samples. The mean value
of dry matter content was 42.85%, fat content 21.74%, protein content 13.66%, salt
content 2.67%, fat content in dry matter 50.77%, free fat dry matter content 21.11% and
water content in free fat dry matter 49.67%. Due to significant statistical differences in the
chemical parameters of investigated urda samples, it can be concluded that
standardization of urda quality and technology has to be done.

1. Introduction
"Urda" cheese is a dairy product with a long tradition
of production in mountainous areas in Montenegro. In
the countries of the former Yugoslavia, it is still called
“skuta”, “furda”, “hurda”, “bjelava”, “cvarog”,
“provara”. The name of the “provara” best describes this
product because during the preparation of this product
milk whey cooked – “provari”. In Bulgaria, it is called
the “izvara”, in Italy “riccota” (Baković, 1959). The
word “riccota” in Italian means a re-cooked or twice the
cooked, indicating that the riccota is obtained by cooking
acidified milk whey. It can be obtained from whey or a
mix of whey and milk (El-Sheikh et al., 2010). The
production of urda is based on warming the whey and
separating its proteins. Temperature 85-900C leads to
denaturation of protein, mainly albumin, and globulin,
which float on the surface and retain the fat droplets
remaining after cheese production. Whey proteins make
for approximately 18-20% of total milk proteins
(Antunac et al., 2011). They are easy to digest and have
a high level of utilization in the body, which causes high
nutritional value. Partial protein denaturation at T 700C
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to 90-950C does not diminish their nutritional value but
makes them more readily accessible to the digestive
enzymes (Tratnik, 1998). These proteins have a positive
effect on health. They enhance immunity, inhibit HIV,
have anti-cancer effect against colon cancer (El-Sheikh
et al., 2010). Beneficial affect the intestinal flora and
promote liver regeneration, due to the high content of the
amino acid with sulfur. Due to high biological value and
pleasant taste “urda” could have a significant place in the
assortment of industrial production (Bilyk et al., 2017).
Due to variations in quality due to uneven production
technology, use of urda in Montenegro is limited. She is
prepared in a traditional manner from the sheep's,
bovine, or a mixture of sheep's and bovine milk. It was
mostly used for own use, fresh and unsalted, but can be
kept for a longer period of time in vats (Dozet et al.,
1996; Dozet et al., 2004). Acidification of Istria and Pag
“skuta” is achieved by the addition of sour whey in an
amount up to 10%, vinegar or citric acid (Antunac et al.,
2011). Protein whey can be extracted by adding 3% of
whey vinegar or sour whey and warming to boiling
(Jovanović and Obradović, 1950). In the Carpathians,
urda is traditionally produced from sheep's whey (Bilyk
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et al., 2017). During the production of Sicilian sheep's
“riccota”, 5-15% of sheep's milk is added in order to
increase the quantity and improve the product
characteristics (Mancuso et al., 2014). Riccota cheese is
obtained by heating and acidification of whey (85-900C)
with lactic and citric acid for the purpose of whey protein
coagulation (Kamel et al., 2013). Riccota has a shortterm usage due to high humidity and pH above 6. During
production, high standards of hygiene and maintenance
of cold chains must be provided during distribution
(Mancuso et al., 2014). Knowing the quality and the way
of producing “urda” is significant in terms of its
nutritional and biological value, as well as in terms of
standardization, preservation of traditional production
technology and protection of geographic origin. The
quality of urda is influenced by many factors, such as
type and quality of milk, cheese production technology,
urda production technology etc. The standardized and
geographically protected product would become one of
the recognizable national brands of Montenegro and as
such would have a great social and economic
significance. In that goal, we examined traditional “urda”
production technology in Montenegro as well as its
chemical composition.

2. Material and methods
2.1 Milk for production of semi-hard cheese
Pasteurized bovine milk used for the production of
semi-hard cheese had an average fat content of 3.80%,
protein 3.28%, lactose 4.34% and total dry matter
content 8.34% (Bojanić Rašović et al., 2013).
2.2 Whey for urda production
Whey for the production of urda was obtained in the
process of production of semi-hard cow's cheese, whose
production technology, chemical composition and
rheological properties have been described (Bojanić
Rašović et al., 2012; Bojanić Rašović et al., 2013). Milk
whey used for the production of urda had the average
value of dry matter of 6.99% (Bojanic Rasovic et al.,
2013). In fresh whey was added the acidic whey from the
previous day and in sometimes a smaller amount of milk.
2.3 Production of urda
Urda was produced in mini cheese factory “Cijevna”
with a daily production capacity of 1000 L, in a
traditional way with fewer modifications (Dozet et al.,
1996). The whey was gradually heated to 850C for about
1h with occasional stirring. At the end of the heating, the
was added NaCl. After extraction on the surface, the
eISSN: 2550-2166

curd was allowed to cool. After cooling, it was collected
with a large spoon, placed in a canvas bag and left to
squeezing 10-14h. It is then packed in plastic boxes of
250 g to 500 g and stored at refrigerator temperature for
up to 3 to 4 days.
2.4 Chemical analysis of urda
The chemical composition of 14 samples of urda
from different production batches was made in the dairy
laboratories of the Biotechnical Faculty of the University
of Montenegro. The tests were performed on the
Milcoscan FT 120 apparatus and were determined by: fat
content, protein content, dry matter content and salt
content. Calculated is content of free fat dry matter,
water content, water content in dry matter and fat content
in dry matter of “urda”. The water content in the dry
matter was calculated according to the following
formula: DMWF x 100 / DM (DMWF – free fat dry
matter, DM - dry matter). The fat content in the dry
matter of the cheese was calculated according to the
following formula: F x 100 / DM (F - content of fat, DM
- content of dry matter). The following statistical
parameters were determined: mean value, maximum and
minimum value and standard deviation (by using
Microsoft Office Excel Program 2007). Classification of
urda samples in relation to the content of dry matter and
fat content was done according to the Regulations (12).

3. Results
The results shown in Table 1 show that the
maximum value for fat content was 35.65%, a minimum
of 15.85% and a mean 21.74%; the maximum value for
the protein content was 17.53%, a minimum of 9.55%
and a mean of 13.66%; the maximum value for dry
matter content was 52.25%, minimum 36.14%, and
medium 42.85%; the maximum value for salt content
was 3.08%, minimum 2.17 and medium 2.67%;
maximum water content was 63.86%, minimum 47.75%,
and mean 56.97%. The standard deviation for fat content
was 5.86, protein content 2.14, dry matter content 4.83,
salt content 0.24 and water content 4.83.
The results shown in Table 2 show that the
maximum value for fat content in dry matter was
68.22%, minimum 41.82% and mean 50.16%; maximum
value for free fat dry matter was 25.83%, minimum
15.73%, and mean 21.11%; maximum value for water
content in free fat dry matter was 58.17%, minimum
31.77% and mean 49.67%. The standard deviation for fat
content in dry matter was 8.38, for the content of free fat
dry matter 2,78 and for water content in free fat dry
© 2017 The Authors. Published by Rynnye Lyan Resources
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Table 1. Results examination of the chemical composition of the urda
Amount of fat
(%)

Amount of protein
(%)

Amount of dry
matter (%)

Amount of salt
(%)

Amount of water
(%)

50/06

24.84

12.55

44.25

2.56

55.75

51/06

22.35

17.53

48.18

2,84

51.82

49/06

35.65

11.2

52.25

2.17

47.75

48/06

28.31

9.55

44.04

2.5

55.96

45/06

21.86

15.28

43.96

2.55

56.04

47/06

19.19

16.05

42.11

2.55

57.89

52/06

21.48

15.61

45.42

2.8

54.58

44/06

28.76

13.68

48.52

2.33

51.48

42/06

15.84

13.67

37.48

2.77

62.52

43/06

16.15

12.1

36.49

2.93

63.51

41/06

19.74

14.98

42.77

2.84

57.23

40/06

16.9

14.44

40.41

2.89

59.59

39/06

16.87

12.43

38.01

3.08

61.99

46/06

16.51

12.19

36.14

2.65

63.86

X

21.74

13.66

42.85

2.67

56.97

Max

35.65

17.53

52.25

3.08

63.86

Min

15.84

9.55

36.14

2.17

47.75

SD

5.86

2.14

4.83

0.24

4.83

matter 8.73. According to the criterion of Regulations
(12) for cheeses with ripening, four examined samples of
urda belong to extra-hard and extra fatty cheeses, six to
hard and fatty, one to semi hard and fatty and three to
semi-hard and three-quarter fatty cheeses.

4. Discussion
Montenegrin urda is a dairy product white to whitegreyish color, a form of finely crushed cheese. Taste is
specific (Dozet et al., 1996; Dozet et al., 2004). The
“skuta“ produced on the Dalmatian islands is also white
with weak transitions on grayish-yellow, specific taste,
soft consistency (Baković, 1959), as well as Istria skuta
(Antunac et al., 2011). The “urda“ in our experiments is
also white to white stain, finely granular, soft, lubricating
consistency, pleasant and specific smell and taste, as
defined by the Regulations (12). The maximum value for
free fat dry matter of tested urda samples was 25.83%,
minimum 15.73% and mean value 21.11%. Of the tested
14 samples of urda, 5 samples (35.71%) not
corresponded to the requirements of the Regulations (12,
13), according to which lowest content of fat free dry
matter should be at least 20% (Table 2). Differences in
chemical composition of investigated urda samples were
statistically significant. The standard deviation for fat
content in dry matter was 8.38, for the content of free fat
eISSN: 2550-2166

dry matter 2.78 and for water content in free fat dry
matter 8.73 (Table 2). Rakočević (1952) has determined
the average fat content in the fresh montenegrin urda of
16.52%, the fat content in dry matter 35.3% and the
water content of 53.2%; The Dalmatian skuta has 26.4%
water, 35.4% fat, 37.0% fat in dry matter (Baković,
1959); Serbo-Macedonian skuta has 29.95% water,
11.70% fat and 31.99% fat in dry matter (Šipka and
Raković, 1951); “Bračka skuta“ contains 38.03% dry
matter, 24.93% fat, 9.70% protein and 3.70% lactose on
average (Rako et al., 2016). “Bovška skuta“ has 8.29%
water, 8.50% fat, 16.55% fat in dry matter (Sabadoš,
1960a). The fat content in “Istria skuta“ is of 28.90%
and the fat content in dry matter of 64.47%; in “Pag
skuta“ fat content is 23.25% and fat content in dry matter
59.65%. The physico-chemical composition of skuta is
variable, due to the mode and conditions of production
and squeezing. Differences in the amount of fat occur
due to differences in raw material quality and cheese
making technology. In the smaller cheese grain, a larger
amount of fat is transferred into the whey, which then
passes to the skuta. Without the standardization of fat in
raw material for skuta production, uniformity of
composition of skuta cannot be expected (Antunac et al.,
2011). According to the Regulations (12) cheeses of
milk, whey belongs to fresh cheeses and are marketed
under the name crumbly cheese or skuta. If matures, urda
© 2017 The Authors. Published by Rynnye Lyan Resources
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Table 2. Classification of urda samples according to fat content in dry matter

Sample
mark

Fat
content in
dry matter
(%)

Content
of free fat
dry matter
(%)

Water
content in
free fat
dry matter
(%)

Classification
according to the water
content in free fat dry
matter according to the
Regulations of the
SFRY (12)

Classification
according to fat content
in the dry matter of
cheese according to the
Regulations of the
SFRY (12)

Classification
according to the
content of fat in dry
matter of cheese
according to RS (13)

50/06

56.13

19.41

43.86

Extra hard

Extra fatty

Whey cream cheese

51/06

46.38

25.83

53.61

hard

fatty

Whey cream cheese

49/06

68.22

16.6

31.77

Extra hard

Extra fatty

Whey cream cheese

48/06

64.28

15.73

35.71

Extra hard

Extra fatty

Whey cream cheese

45/06

49.72

22.10

50.27

hard

fatty

Whey cream cheese

47/06

45.57

22.92

54.42

hard

fatty

Whey cream cheese

52/06

47.29

23.94

52.70

hard

fatty

Whey cream cheese

44/06

59.27

19.76

40.72

Extra hard

Extra fatty

Whey cream cheese

42/06

42.26

21.64

57.73

semi hard

Three-quarter fatty
cheese

Whey cream cheese

43/06

45.21

20.34

55.74

hard

fatty

Whey cream cheese

41/06

46.15

23,03

53.84

hard

fatty

Whey cream cheese

40/06

41.82

23.51

58.17

semi hard

39/06

44.38

21.14

55.61

semi hard

46/06

45.68

19.63

54.31

semi hard

X

50.16

21.11

49.67

Max

68.22

25.83

58.17

Min

41.82

15.73

31.77

SD

8.38

2.78

8.73

gets characteristic features and is put on the market as a
mature cheese or mature skuta or urda. According to the
criteria of the Regulations (12) for cheeses with ripening,
the four examined samples of urda belong to extra-hard
and extrafatty cheeses, six to hard and fatty, one to semihard and fatty and three to semi-hard and three-quarter
fatty cheeses (Table 2) In the group of extrafatty skuta
belong to “dalmatinska“, “grobnička“ and “bohinjska
skuta“; in the group of fatty skuta belongs “bovška
skuta“. In the group of lowfat belongs a “pirotska skuta“.
However, within these groups, there are variations
(Sabadoš, 1960b). According to the Regulation (13) all
examined samples of urda can be classified into whey
cream cheese because contain more than 33% fat (Table
2).

5. Conclusion

Three-quarter fatty
cheese
Three-quarter fatty
cheese
fatty

Whey cream cheese
Whey cream cheese
Whey cream cheese

similar chemical composition as the urda obtained in
cheese factory and households in the surrounding
countries. The significant statistical difference in the
chemical composition of urda samples was determined.
Therefore, it is necessary to work on the standardization
of raw material quality and urda production technology
for the purpose of its placement on the market and the
protection of geographical origin as an indigenous
product from Montenegro.
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