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Product Quality and Safety

Comparative studies on the gross composition of White brined cheese and its imitations, 
marketed in the town of Stara Zagora

1 1 1 2N. Naydenova , T. Iliev *, G. Mihaylova , S. Atanasova

1Department of Dairy Science, Faculty of Agriculture, Trakia University, 6000 Stara Zagora, Bulgaria 
2Department of Biochemistry, Microbiology and Physics, Faculty of Agriculture, Trakia University, 6000 Stara Zagora, Bulgaria

Abstract. The gross chemical composition of a total of 39 white brined cheese samples and 13 of its imitation products were studied during March 
2009–November 2011. Extreme variability of the basic quality parameters of the white brined cheese marketed in the town of Stara Zagora has been 
established. Dry matter, fat in dry matter and moisture in the non-fatty substance vary in large levels within the range 33.79÷46.18 %, 47.35÷61.24 and 
70.83÷83.18%, respectively for all 24 studied unpacked market cheese samples. Fat to protein ratio in these samples was in the range 1.09÷1.82. The values 
of DM, FDM and MNS in packed market white brined cheese samples were in the range 35.37÷49.87%;  48.38÷54.72 and 68.67÷78.58%. Fat to protein ratio 
in these samples was in the range 1.18÷1.48. The ripening index of market packed white brined cheese samples varies widely from 15.12 to 19.00%. Dairy 
factory imitation palm oil cheeses demonstrate significantly lower short-chain fatty acid (С4:0÷С10:0) levels. The very low values for this group of fatty acids in 
the imitation cheese demonstrated great substitution of the milk fat and large quantity of the palmitic (С16:0; 44.09÷44.25%) and stearic (С16:0; 
38.95÷40.97%) fatty acids in comparison to natural white brined cheeses  – 25.43÷29.86% and 6.45÷5.77%, respectively. Fat to protein ratio in the cheese 
imitation samples was in the range 2.05÷3.90. 

Keywords: cheese, cheese imitations, fatty acids, palm oil, market

Abbreviations: DM – dry matter, M – moisture, F – fat, FDM – fat in dry matter, P – protein, F/P – fat to protein ratio, WSP – water soluble protein, TP – total 
protein, MNFS – moisture-in-non-fat-substance, S/M – salt in the moisture, RI – ripening index, TA - titratable acidity, LAB – lactic acid bacteria, SFA – saturated 
fatty acids, MUFA – monounsaturated fatty acids, PUFA – polyunsaturated fatty acids, SCFA – short-chain fatty acids, MCFA – medium-chain fatty acids, LCFA 
– long-chain fatty acids, HyperChlFA – hypercholesterolemic acids, HACCP – hazard analysis and critical control points
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Introduction (through release of sapid compounds). Unfortunately, some small 
peptides are bitter and, if present at sufficient concentrations, will 
cause bitterness, a common flavor defect in cheese. Proteolysis The composition of the original milk can vary according to 
during maturation is essential in most cheese varieties. The extent of nutritional, genetic and physiological factors (Berner, 1993) and 
proteolysis varies from very limited (e.g., Mozzarella) to very during the cheesemaking process it is modified differently 
extensive (e.g., Blue varieties), and the products range in size from depending on the technological process used (Lucas et al., 2006). 
large polypeptides only slightly smaller than the intact caseins The manufacture of all cheese varieties involves four main factors 
through a succession of medium and small peptides to free amino which influence the quality of the cheese during ripening: the pH of 
acids. Clearly, no one proteolytic agent is responsible for such a wide the curd when it is separated from the whey, since this determines 
range of products. Small peptides and amino acids contribute the mineral content of the cheese; the salt to moisture ratio which 
directly to cheese flavor, and the latter may be catabolized to a range influences the activity of the residual rennet and plasmin in the 
of sapid and aromatic compounds that are major contributors to cheese; the final pH of the cheese after salting and the ratio of 
cheese flavor (e.g., amines, acids, carbonyls, and sulfur-containing moisture to (para) casein (Lawrence and Gilles, 1986). Each of 
compounds). Although the catabolism of amino acids is not these factors can be varied so as to give specific cheese types of 
proteolysis, it is dependent on the formation of amino acids (Fox et particular chemical composition and enzyme activity. Each cheese 
al., 2000).variety develops a characteristic texture and flavour during ripening, 

White-brined cheeses (also known as white-pickled cheeses) which is largely dependent on the pH of the cheese and extent of 
are the most popular varieties of cheeses manufactured in the casein breakdown (Lawrence et al., 1987).
Balkans and North-east Mediterranean area. They are Of the three primary biochemical events (glycolysis, lipolysis, 
manufactured from ovine, buffalo, bovine and/or caprine milk or from and proteolysis) that occur in cheese during ripening, proteolysis is 
mixtures of these milks (Bintsis and Papademas, 2002). Bulgarian  the most complex and, in the view of most investigators, the most 
white-brined  cheese is one of the most important dairy products  important. It is primarily responsible for textural changes – in 
manufactured and  marketed in our country.hardness, elasticity, cohesiveness, fracturability, stretchability, 

Peichevski et al. (1988) noted increasing of the one-day-old meltability, adhesiveness, and emulsifying properties and makes a 
cheese dry matter from 41.96 to 47.64% (autumn-winter season) major contribution to cheese flavor and the perception of flavor 
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and from 43.56 to 48.61% (spring-summer season) after 45 days' Gulik method; total protein the water-soluble protein were 
maturation period. At the same time MNFS of the cheese decreasing determined by Kjeldal method according to BSS  EN ISO 8968-1 
from 72.22÷73.87 % to 67.47÷69.19% and ripening index were 16. (2001). Milk – Determination of nitrogen content – Part 1: Kjeldahl 
70 and 19.57%, respectively. In the fresh (one-day-old) cheese method ISO  8968-1 (2001); sodium chloride (NaCI) – BSS 8274-
ahead of the α -casein 4–5 fractions with higher electrophoretic 82 (1982). Milk and milk products. Methods for determination of s1

NaCl; titratable acidity by Thorner method (BSS 1111-80, 1980),  mobility were found. This was because of the rapid development of 
Milk and milk products, Determination of acidity) and expressed in lactic acid bacteria during this period. More profound changes in α - s1

Thorner degrees (°T).and β-casein were found in the first and second month of the cheese 
FDM, MNFS and S/M were calculated according to Lawrence production (Kestenova et al., 1982). Mihailova et al. (1995)  did not 

and Gilles(1980).determine significant change in the fatty acids profile (FAP) of the 
The fatty acid composition of cheese was determined by gas cow`s white brined cheese during processing  (one-day-old  

chromatography "Pay-Unicam 304" as described by Naydenova et cheese), maturation (60 days) and storage (9 months), very  likely 
al. (2010).because of  the fact that  the  intracellular  lipases  and  esterases of 

the cheese starter lactobacilli  are  determined as "weak" (Khalid  
and  Marth, 1990).

In recent years some dairy product imitations made with Results and discussion
vegetable fats (e.g. palm oil) have become widespread on our 
market. Cheese analogues (imitations) are usually defined as Cheese is commonly considered to be composed of three 
products made by blending individual constituents, including non- components – fat (F), moisture (M), resp. dry matter – DM and non-
dairy fats or proteins, to produce a cheese-like product.  They are fatty solids (NFS – mainly casein). The relationships between the 
being used increasingly due to their cost-effectiveness, attributable compositional parameters are constrained by requirement that 
to the simplicity of their manufacture and the replacement of M+F+NFS=100%. Cheese quality (i.e. flavour) is more closely 
selected milk ingredients by cheaper vegetable products related to the MNFS i.e. the ratio of moisture to protein, than to the 
(Bachmann, 2001). Cheese substitutes/imitation cheeses may be moisture of the cheese. The MNFS also influences cheese body 
generally defined as the products that are intended to partly or wholly both directly and through its effect on the rate of protein breakdown 
substitute for or imitate cheese and in which milk fat, milk protein or (Gilles and Lawrence, 1973; Pearce, 1978).
both are partially or wholly replaced by non-milk based alternatives, The chemical composition of natural white-brined cheeses and 
principally of vegetable origin. Cheese analogues/imitations may be their imitations, delivered from a cheese factory is shown in 1. 
arbitrarily categorized as dairy, partial dairy, or nondairy, depending There were no established significant differences in DM content of 
on whether the fat and/or protein components are from dairy or natural white-brined cheeses and their imitations. These values for 
vegetable sources. Partial dairy analogues, in which the fat is mainly DM were much lower in comparison with our earlier data 
vegetable oil (e.g., soya oil, palm oil, rapeseed, and their –47.64÷48.61% (Peichevski et al., 1988) and close to the DM of 
hydrogenated equivalents) and the protein is dairy based (usually other similar sorts of white brined cheeses (Hayaloglu et al., 2005; 
rennet casein and/or caseinate) are the most common (Fox et al., Alichanidis and Polychroniadou, 2008). In fact such values 
2000a). (42.22÷43.78%) are characteristic parameters for the fresh 

Palm oil increases significantly the level of total blood Bulgarian white brined cheese (Peichevski et al., 1988).
cholesterol (Temme et al., 1996) and threatens the health of people Imitation (palm oil) cheese samples were characterized with 
with cardiovascular problems. Palmitic acid increases the ratio extremely higher fat (F) and fat in dry matter (FDM) content than the 
total/LDL cholesterol level significantly, more than the other natural white brined cheeses. It seems the producer have looked for 
saturated fatty acids, including lauric and myristic, which are great economical effect by replacement the milk fat with palm oil 
abundant in the palm and other "tropical oils" (Mensink et al., 2003). (Graf, 1986). On the other hand the lower protein content the cheese 
For the growing threat to the health of people consuming food imitations suggested that into the palm oil cheeses were 
products with palm oil speaks the stand of the World Health incorporated milk protein concentrate, reconstituted skimmed milk, 
Organization since 2003: "There is convincing evidence that palmitic caseinate and/or any other than milk proteins (Tunick et al., 1989; 
acid increases the risk of cardiovascular disease" (Brown et al., Ennis and Mulvihill, 1999; Fox et al., 2000; Bachmann, 2001; 
2005). Farahmandfar et al., 2011). The imitation cheese protein content 

The aim of this study is to establish the gross chemical would not be so changed If only the fat component was rearranged 
composition of white brined cheese and its imitations, marketed in (Pearce, 1978). Tunick et al. (1989) reported for cheese yield 
the town of Stara Zagora. increasing by up to  24 % if  caseinates were  present  in  the  milk  at  

a  concentration  of  1%.
The MNFS of all cheese samples was very high but this is 

typical for the fresh white brined cheeses, as regards to salt in the Material and methods
moisture – this index was close to normal levels (Kestenova and 
Chomakov, 1984; Peichevski et al., 1988). No essential differences 

During March 2009 – November 2011 the gross composition were established in relation to the titratable acidity (TA) of the studied 
of a total of 39 white brined cheese samples and 13 of its cheese samples, but according to data of Kestenova and Chomakov 
imitations products were studied. Dry matter, fat, total protein and (1984) it was little lower and more typical for 14-day-old cheese, than 
water-soluble protein were determined for all samples according the 60 days matured product. Peichevski et al. (1988) also reported 
to the Bulgarian state standard, ISO standards and International similar average TA values (229÷230Т) for the cow white brined 
Dairy Federation standards (IDF). The content of dry matter by cheese after 45 days of maturation period.
oven drying to constant weight at 102°C ± 2°C (BNS 1109:1989); Fat to protein (F/P) ratio in the imitation (palm oil) cheeses is 
fat – BSS ISO 3433/IDF 222 – Determination of fat content-Van 

Table 
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much higher and not typical for the true natural white brined cheese stearic (С ; 38.95÷40.97%) fatty acids in the imitation cheeses 16:0

(Peichevski et al., 1988). In the white brined cheese milk fat does not compared to natural products – 23.43÷27.86% and 6.45÷5.77%, 
undergo great changes during maturation and storage (Mihailova et respectively was not surprising. It should be noted that in any natural 
al., 1995)  because  the intracellular  lipases  and  esterases of the fresh brined cheeses butyric and caproic fatty acids may not be 
cheese starter lactobacilli are determined  as "weak"  (Khalid and  detected (Hîlma et al., 2001) while Kinik et al. (2009) established 
Marth, 1990). Most likely the milk fat replacement would be influence wide range levels for the SCFA in any cows white pickled cheeses – 
positively only the economical parameters of the cheese imitation 1.57÷45.65 % for С , 1.31÷9.96% for С  ,0.85 ÷5.06 % for С and 4:0 6:0 8:0 

(Graf, 1986) and negatively the consumers health (Brown et al., 2.04 ÷13.11% for С .10:0

2005). Saturated fatty acids (SFA) are major dietary constituents that 
Our study established large differences between fatty acid raise plasma concentrations of total cholesterol and LDL cholesterol 

profiles of the natural and imitation cheeses. The short-chain fatty in humans, but not all saturated fatty acids are equivalent regarding 
acids (SCFA; С ÷С ) are easily digestible which is their main 4:0 10:0 their effects on serum lipoproteins and apolipoproteins (Grundy and 
advantage and in this respect milk fatty acids are a potential of Denke,1990; Denke and Grundy,1992; Berner,1993). In comparison 
human nutrition (Jenness, 1980). Minimum amount of butyric, with  lauric, myristic and palmitic acids, which  are  generally 
caproic, caprylic and capric acid is sufficient to give salient flavor of considered to raise the serum total and LDL  cholesterol, 
the cheese (Baltadjieva, 1993; Pinho et al., 2003). The very low approximately 59% of the major fatty acids in milk  are not 
values for this group of fatty acids in the imitation cheese hypercholesterolemic: 1) short-chain saturated fatty acids (butyric, 
demonstrated great substitution of the milk fat. On account of this caproic, caprylic and capric); 2) stearic acid; 3) monounsaturated 
fact the large quantity of the palmitic (С ; 44.09÷44.25%) and 16:0 fatty acids (MUFA palmitoleic, oleic); 4) polyunsaturated fatty acids 

Table 1. Gross composition and fatty acids profile of the white brined cheese samples and its imitations delivered from a
cheese factory during 2009

Indices

2.47

2.89

1.75

4.91

0.32

3.93

0.36

0.12

11.38

0.75

2.02

23.43

2.39

2.62

6.45

30.58

2.12

1.52

-

2.27

2.05

1.24

2.56

0.12

6.26 

0.14

0.25

10.89

1.01

2.19

27.86

3.95

0.91

5.77

2641

4.79

1.33

-

0.15

0.11

0.13

0.28

-

0.39

-

-

1.79

0.05

0.12

44.09

2.43

0.07

38.95

10.28

0.17

0.25

0.73

0.04

0.23

0.22

0.44

0.04 

0.73 

-

-

3.23

0.14

0.38

44.25

1.55

0.12

40.97

6.82

0.23

0.05

0.58

Dry Matter (DM),%

Fat (F),%

FDM,%

Protein (P),%

MNFS,%

S/M, %

F to P ratio

Titratable acidity (TA), °Т

С4:0

С6:0

С8:0

С10:0

С10:1

С12:0

С13:0

С14 i

С14:0

С14:1

С15:0

С16:0

С16:1

С17:0

С18:0

С18:1

С18:2

С18:3

С20:0

43.56

23.25

53.37

14.65

73.54

6.84

1.59

227.6

46.07

29.50

64.03

12.84

76.50

8.53

2.30

224.2

43.78

28.75

65.67

11.45

78.91

7.56

2.50

197.5

42.22

22.00

52.11

14.20

74.08

7.44

1.55

234.0

Natural White Brined Cheese

Gross composition of the cheese

Fatty Acids (% of total fatty acids)

Imitation Palm Oil Cheese
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(PUFA linoleic, linolenic) and 5) traces of others (Berner, 1993). It is consumers health. 
suggested that lauric, myristic and palmitic fatty acids differently The average values of the DM, F, FDM and MNFS in the market 
affect the raising of blood cholesterol (Tholstrup et al., 1994; Zock et white brined cheeses were very close but lower than in cheese 
al., 1994; Temme et al., 1996), but according to Baer et al. (2004) all imitations studied during 2009–2011 ( ure 1). Protein content of 
these three fatty acids increase equally “bad” blood LDL cholesterol. the natural cheeses was much higher than their imitations while 
Brown et al. (2005) determine palm oil as "cruel oil" - more there was no essential difference in the S/M.
dangerous to health than other fats used in food products. Palm oil DM, F and FDM content of the market white brined cheese 
increases significantly the level of total blood cholesterol (Temme et samples studied during 2009 varied in the levels of 40.05÷45.11, 
al., 1996) and threatens the health of people with cardiovascular 22.50÷26.00 and 51.54÷59.29%, respectively (  2). Similar 
problems. Palmitic acid increases the ratio total/LDL cholesterol data were established for white brined cheeses in other countries 
level significantly (Mensink et al., 2003. In addition to this risk, we cheeses (Hayaloglu et al., 2005; Alichanidis and Polychroniadou, 
found out incorrect selling of the imitation palm oil cheese instead of 2008). DM values in the range 40.05÷45.11% are more typical for 
natural white brined cheese (Naydenova et al. (2010), which the fresh, than the matured Bulgarian white brined cheese. 
indicated that in this case “HACCP did not work from farm to table” Peichevski et al. (1988) noted increase of the one day old cheese 
and at all supply chain steps we must pay attention and apply the DM from 41.96 to 47.64% (autumn-winter season) and from 43.56 to 
appropriate prerequisite programs (Sperber, 2005) to protect the 48.61% (spring-summer season) after 45 days maturation period. At 

Fig

Table

80.00

%

70.00

60.00

50.00

40.00

30.00

20.00

10.00

-

Dry Matter Fat FDM Protein MNFS S/M

41.61
40.31

43.54

22.37
20.63

28.20

53.76
51.18

64.77

15.09
15.26

10.00

75.22
75.20

78.64
Unpacked white brined cheese

Packed white brined cheese

Cheese imitations

6.97
7.22

7.18

Figure 1. Average gross composition of the market white brined cheese and its imitations

Table 2. Gross composition (%) of the market white brined cheese samples and its imitations analyzed  during 2009

Sample №

1

2

3

4

5

6

7

1

2

3

4

43.73

35.08

39.56

46.58

27.00

20.00

25.00

32.15

61.74

57.01

63.20

69.02

13.20

9.08

8.56

10.62

77.08

81.15

80.59

78.73

6.27

9.24

9.93

7.45

43.33

45.11

43.33

43.19

43.85

40.05

44.56

24.00

23.25

24.00

24.25

26.00

22.50

26.00

55.39

51.54

55.39

56.15

59.29

56.18

58.35

15.33

17.46

15.33

14.29

15.86

14.29

15.48

74.57

71.52

74.57

75.00

75.88

77.35

74.92

8.49

8.32

5.04

8.34

5.94

7.16

6.87

DM F

Natural white brined cheese

Cheese imitation product

FDM P MNFS S/M
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the same time MNFS of the cheese decreasing from 72.22÷73.87 % El-Alfy et al. (2010) reported very similar data for the F/P index 
to 67.47÷69.19%, respectively. Our data showed that MNFS values (3.66÷3.67), protein (7.34÷7.45%), fat (27.00÷27.25%) and FDM 
of the market cheese samples were very close to the ones content (61.72÷62.39%) in some non–traditional white soft cheeses 
established for the unripe cheeses, made from non-standardized imitation products. On the other hand Kesenkas et al. (2009) made 
(casein to fat ratio) cows milk (Peichevski et al., 1988). kashar imitation cheese – mixture from vegetable fat blend (3.10%, 

The idea seems outrageous but the obtained data for the v/v) and skimmed cow's milk. The authors have not established 
market cheese imitations are very terrific. DM content below 40 % in essential differences between natural kashar cheese and its 
the range 36.50÷49.67% was established for some market cheese imitation product in respect to DM, F, FDM, P and F/P ratio (1.34 and 
samples in our earlier investigations (Iliev, 2001). This coincided with 1.29, respectively).In similar cases the F/P ratio suggests nothing, 
the appearance of cheeses made by the first private dairy factories but an observation of the fat globules under microscope (Kalab, 
and disloyal competition on their part – delivery of fresh cheeses on 1985; Mounsey and O'Riordan, 2001; Gorbatova and Gunkova, 
the market. Similarly to data in Table 1 fat to protein (F/P) ratio of the 2012) would be useful because of homogenization application.
natural white brined cheeses varied in the range 1.33÷1.68 while the The established low cheese DM values stimulated us to 
cheese imitations F/P  index again was again much higher – compare the chemical composition of some packed and unpacked 
2.05÷3.03 (not presented in the Table 2). The fat (most likely palm cheeses delivered on the market (  4) because the low DM 
oil) content in the cheese imitation products was extremely high. content (especially below 40 %) of the unpacked cheeses 
Thus the health of consumers became again a pledge of the uncertainty about possible “manipulation of the cheese moisture” at 
“cheesemakers” profit. the shop can be provoked (Iliev, 2001). The determined lower DM 

The above established trend in the composition characteristics values of the packed cheese deepened our conviction that this has 
of market white brined cheeses and their imitations also was been a permanent tendency in Bulgarian dairy industry during the 
observed in our investigation during 2010 (  3). In comparison to last two decades. A great number of cheese factories avoid 
2009 we determined quite lower– below of 40% DM for some producing cheese according to Bulgarian state standard, which 
cheeses (33.79÷38.03%). In the almost same range was DM of unfortunately is only advisable. Data of this investigation of ours 
other white brined cheeses studied by Guven et al. (2006). F/P ratio again showed significant high fat quantity (27.30÷33.67%) in the 
of the natural white brined cheeses varied in the range 1.23÷1.82 cheese imitation samples the F/P ratio of which varied in the wide 
while the cheese imitations F/P index was quite higher – 2.87÷3.90 range 2.95÷3.62.
(not presented in the Table 3). Because of the low protein content in No significant differences were established between packed 
cheese imitations products the assumption that there was not only and unpacked white brined cheeses in relation to titratable acidity 
any simple milk fat substitution occurred again. It seems that in the ( ure 2). Ripening index of the packed cheeses varied in wide 
processing of these cheese imitations some cheap protein range – 15.12÷19.00%. Some lower TA and RI values are possibly 
substitutes were incorporated with the aim to decrease product price due to any seasonal cheese milk composition and properties 
and make it an attractive foodstuff on the market (Ennis and Mulvihill, (Chomacov and Boycheva, 1996), type (Nateghi, 2012) and amount 
1999; Bachmann, 2001). of cheese starters (Kestenova and Chomakov, 1984) influenced by 

Table

Table

Fig

Table 3. Gross composition (%) of the market white brined cheese samples and its imitations analyzed during 2010

Sample №

1

2

3

4

5

6

1

2

3

4

5

6

1

2

3

4

42.21

48.44

43.40

42.97

26.75

28.50

29.25

29.00

63.37

58.84

67.40

67.49

8.72

7.30

9.69

10.11

78.89

72.11

80.00

80.32

7.00

5.85

4.77

6.93

45.19

46.18

42.54

42.86

44.32

44.62

24.25

25.75

22.75

22.75

23.50

25.25

53.66

55.76

53.48

53.08

53.02

56.59

18.46

14.15

13.29

14.26

16.05

16.19

72.36

72.48

74.38

73.97

72.78

74.09 

6.39

6.99

7.83

7.30

6.47

6.97

38.03

33.79

35.05

34.29

36.83

34.90

20.25

16.00

17.00

21.00

19.00

17.75

53.25

47.35

48.50

61.24

51.59

50.86

14.10

12.25

13.18

12.55

15.40

11.83

77.71

78.82

78.25

83.18

77.99

79.15

6.42

4.89

5.36

9.13

5.00

4.69

DM F

Natural cheese - Dry matter less than 40%

Natural cheese - Dry matter over 40%

Cheese imitation product

FDM P MNFS S/M
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MNFS and S/M of the cheese (Реагсе and Gilles, 1979; Lawrence 
and Gilles, 1980; Tumer and Thomas, 1980; Thomas and Pearse, 
1981; Lawrence and Gilles, 1982; Kestenova et al., 1982; Fox, 1987; 
Lawrence et al., 1987) on the starter LAB's and remained rennet 
enzymes activities.

degradation of β-casein and formation a heterogeneous array of 
peptides (Feeney et al., 2001) and influence on the cheese texture 
and functionality (Guine et al., 2001; Melilli et al., 2004).

Further our examination of the cheese from one and the same 
shop and same brand (Table 5) showed comparatively uniform 

The packed cheeses were bought from a well-known chemical composition of the product. DM and F content ranged in 
supermarket chain. Unfortunately in this case again “HACCP did not narrow levels – 42.16÷44.11 and 19.91÷22.25%, respectively. The 
work from farm to table” because they kept the packed cheeses MNFS content (71.88÷72.37%) was much lower than established 
outside of the cool box, at room temperature among other food for the most cheeses in this study of ours. But these values of the 
products. Increasing the storage temperature results in an increase MNFS still were typical for the fresh white brined cheese levels 
in the extent of degradation of αs1- casein but have little effect on the (Kestenova and Chomakov, 1984; Peichevski et al., 1988).The 

Table 4. Gross composition (%) of the market white brined cheese samples and its imitations analyzed  during 2011

Sample №

1

2

3

4

5

1

2

3

4

5

6

1

2

3

44.32

45.48

47.18

27.30

31.55

33.67

61.60

69.37

71.36

12.78

10.68

9.30

76.59

79.65

79.63

7.61

5.96

7.97

41.34

49.87

35.76

36.12

43.40

35.37

20.00

27.00

17.75

17.50

23.75

17.75

48.38

54.14

49.64

48.45

54.72

50.18

14.33

18.37

14.11

14.78

16.07

13.89

73.33

68.67

78.10

77.43

74.23

78.58

8.49

8.32

5.04

8.34

5.94

7.16

44.49

42.95

40.26

44.94

44.09

21.63

20.52

19.61

25.98

23.96

48.62

47.78

48.71

57.81

54.34

18.01

18.74

 14.63

15.18

15.88

70.83

71.78

74.31

74.39

73.53

8.74

6.47

10.08

6.87

7.60

DM Fat

Natural cheese - unpacked

Natural cheese - packed

Cheese imitation product

FDM P MNFS S/M

RI of the packed cheeses

Packed cheeses

Unpacked cheeses

Figure 2. Titratable acidity and ripening index (RI) of the packed cheese (WSP/TP x 100)
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relatively low acidity in April is probably due to the fact that in the 
early spring-summer season the milk is not so rich in free amino 
acids necessary for the growth of lactic acid bacteria (LAB) 
(Chomakov and Boycheva, 1986).

cheese varieties rather than to attempt to duplicate exactly the 
properties of traditional cheese (Lawrence et al., 1987). And these 
are only a little part of the possible reasons.

Our data in respect of the white brined cheeses made according 
How to explain the low dry matter content in the great part of to BSS 15:2010 "Bulgarian white cheese" showed that the 

studied cheeses? In 1993 this fact (Iliev, 2001 – unpublished data) production of quality product is not unattainable aim (  6). No 
would be explained by possible substitution of the cheese brine with essentialt differences were established between the chemical 
tap water before selling in the shop – conditionally to name it “cheese composition and titratable acidity (not presented) of the cheeses. 
moisture modification”. Very likely they had other ways of influence. DM, FDM and RI (WSP/TPx100) which are standard indices are in 
There is a tendency in the cheesemaking guild to apply an atypical the levels meeting standard requirements – not below 46.44 and 
higher (84÷86C) than normal milk pasteurization procedure 14%. As can be seen the cheesemakers have made assurance and 
(70÷72C) for the cow white brined cheese. Their aim is to increase the DM content of their products was a little over the standard limits. 
cheese yield by the incorporation of whey proteins (Banks, 1990; In earlier researches of Chomakov and Peichevski (1973), 
Low and Bastian, 1998). It is necessary to warn our colleagues in the Kestenova and Chomakov (1984), Peichevski and Iliev (1986), 
practical field that the presence of heat denatured whey protein in Peichevski et al. (1988) very close values for the MNFS, S/M an RI of 
the cheese may influence the accessibility of caseins to proteases the Bulgarian white brined cheese were received. The results of this 
during cheese aging and cause differences in proteolysis during study of ours and the data of the cited researchers allow us to 
aging. These differences may be one factor that contributes to recommend cheese indices MNFS and S/M to be discussed and 
differences in flavor development in the cheese (Lau et al., 1991; included in the future BSS. In support of this idea are the findings of 
Low and Bastian, 1998). If they apply homogenization of milk prior to Реагсе and Gilles (1979), Lawrence and Gilles (1980), Tumer and 
the manufacture this procedure allows the fat globules to interact Thomas (1980), Thomas and Pearse (1981), Lawrence and Gilles 
with the casein matrix and produce a more elastic cheese with less (1982), Lawrence et al. (1987) and some other studies of ours. 
free oil. The use of homogenized milk for cheese-making will The ripening index of the investigated cheeses was almost 
produce higher yields since more moisture will ultimately be retained equal – 20.03÷22.99%. Very similar data for maturated cows white 
in the protein network (Everett and Auty, 2008). Cheeses made by brined cheese are reported by Peichevski et al. (1988). All these data 

are sometimes marketed  under traditional names allow us to recommend RI to be increased up to minimum 16% 
even  though the normal pattern of casein breakdown is changed instead of 14% as is fixed in BSS 15:2010. At present it is 
and  the textures and flavors  therefore tend to be different. These unreasonably low.
new characteristics are more logical to develop a new range of 

ultrafiltration 

Table

Table 5. Gross composition of the cheese from one same shop and same bran – 2011

Indices

Dry Matter (DM),%

Fat (F),%

FDM,%

Protein (P),%

MNFS,%

S/M, %

F to P ratio

Titratable Acidity, °Т

42.16

19.81

46.99

14.89

72.13

8.61

1.33

198.5

43.55

22.00

50.52

14.38

72.37

7.39

1.53

284.0

42.85

21.00

49.01

12.96

72.34

6.57

1.62

241.0

44.11

22.25

50.44

14.54

71.88

8.20

1.53

256.0

April May June July

Table 6. Gross composition (%) of the white brined cheese made according BSS 15:2010

* – delivered from a cheese factory, ** – market samples

Sample №

1*

2**

3**

47.84

47.10

46.79

24.50

23.25

22.50

51.21

49.36

48.09

16.05

14.53

14.06

69.09

68.93

68.66

4.60

7.37

6.01

4.60

7.37

6.01

DM Fat FDM P MNFS S/M RI 

significantly lower short-chain fatty acid (С4:0÷С10:0) levels. The Conclusion
very low values for this group fatty acids in the imitation cheese 
demonstrated great substitution of the milk fat and large quantity of Extreme variability regarding the basic quality parameters of 
the palmitic (С16:0), 44.09÷44.25% and stearic (С16:0), the white brined cheeses made in non-BSS cheese factories and 
38.95÷40.97% fatty acids in to compare to natural white brined marketed in the town of Stara Zagora which compromises 
cheeses – 25.43÷29.86% and 6.45÷5.77%, respectively. Bulgarian white brined cheese as traditional national product has 

Irregular storage of packed cheeses outside the cool box, at been established. 
room temperature among other food products and high levels of Dairy factory imitation palm oil cheeses demonstrate 
vegetable fats (e.g. palm oil) increase the risk for consumer's health.
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