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INTRODUCTION 
 Korbáčik cheese is traditional Slovak products and is 

listed in Council Regulation (EC) No. 510/2006 on the 

protection of geographical indications and designations of 

origin for agricultural products and foodstuffs. Korbáčik 

cheese belongs to the steamed cheese. Steamed cheese 

production has a long tradition in Slovakia, although 

originally made from sheep's milk.  Steamed cheeses form 

a special group of cheeses whose production is especially 

typical for countries in southern Europe, countries located 

on the Balkan peninsula, Greece and Italy, which are 

called general Pasta filata. This term has been extended 

and is now used internationally as a term for a group of 

steamed cheeses. 

 Several studies have been carried out to describe the 

influence of pasteurization on the cheese proteolysis, but 

mainly in cow milk cheeses (Rosenberg et al., 1995; 

Beuvier et al., 1997; Skeie and Ardö, 2000). These 

studies have shown that there is little consistency among 

different varieties of cheeses, in relation to the influence of 

milk pasteurization on the primary and secondary 

proteolysis of cheeses. 

 Raw milk cheeses represent a significant proportion of 

matured cheeses in most Mediterranean countries, mainly 

those made from goat and ewe milk. To knowledge, few 

studies have been made to compare cheeses made from 

raw or pasteurized milk. 

 Cheese ripening represents an important technological 

process, during which cheese occurs microbiological and 

biochemical changes. It is influenced by intensity of 

proteolysis, contents of dry matter, NaCl and fats and by 

pH (Everard et al., 2006; Saint-Eve et al., 2009). Cheese 

functional, texture and sensory properties develop during 

the process of maturing; nevertheless, proper maturation is 

a costly process (Forde and Fitzgerald, 2000). The length 

of cheese ripening depends on the type of cheese.    

 Manufacturers of cheese try to decrease time of ripening 

(due to reduction of production costs). Therefore, unripe 

cheeses can be supplied to distribution networks. Their 

organoleptic properties are different in the comparison 

with the qualities of the cheeses matured under standard 

conditions (Pachlová et al., 2011). Milk quality, chemical 

composition (e.g. moisture, fat or NaCl contents), using of 

proper starter lactic acid bacteria (SLAB) and presence of 
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ABSTRACT 

The aim of the present study was analysed the physical and chemical parameters in lump cheese and Korbáčik cheese. 

Sensory evaluation was performed only in Korbáčik cheese. There was compared quality of Korbáčik cheese made from 

lump cheese ripened one and three weeks. The statistical analysis of the moisture showed significant differences (p <0.001) 

among Korbáčik cheese made from raw material ripened one and three weeks. Average moisture of the Korbáčik made 

from cheese ripened one week was 44.73% and of the Korbáčik made from cheese ripened three weeks was 53.73%. The 

statistical analysis of the dry mater value showed significant differences (p <0.001) among the Korbáčik cheese made from 

raw material ripened one and three weeks. Average value of dry matter of the Korbáčik made from cheese ripened one 

week was 55.27% and of the Korbáčik made from cheese ripened three weeks was 46.27%. The statistical analysis of the 

fat content showed significant differences (p <0.01) among the Korbáčik cheese made from raw material ripened one and 

three weeks. Average fat content of the Korbáčik made from cheese ripened one week was 22.67% and of the Korbáčik 

made from cheese ripened three weeks was 20.20%. The statistical analysis of the fat content in dry matter showed 

significant differences (p <0.001) among Korbáčik cheese made from raw material ripened one and three weeks. Average 

NaCl content in the Korbáčik made from cheese ripened one week was 3.78% and in the Korbáčik made from cheese 

ripened three weeks was 2.93%. The statistical analysis of MDA content showed significant differences (p <0.05) among 

the Korbáčik cheese made from raw material ripened one and three weeks. Average MDA content in the Korbáčik made 

from cheese ripened one week was 0.29 mg.kg
-1

 and in the Korbáčik made from cheese ripened three weeks was  

0.36 mg.kg
-1

. Korbáčik cheese made from cheese aged 3 weeks was practically in all sensory parameters better evaluated 

than the Korbáčik cheese made from cheese aged one week. 
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non-starter lactic acid bacteria (NSLAB) may also 

influence processes occurring in ripening cheeses (Al-

Otaibi and Wilbey, 2004; Fenelon and Guinee, 2000; 

Floury et al., 2009; Pachlová et al., 2011; Shakeel-Ur-

Rehman et al., 2000).   

 Acceleration of the maturing process is possible to solve 

the aforementioned problems of deteriorated cheese 

quality. It can compress the maturing period and, at the 

same time, ripeness of the products can reach a sufficient 

level. Fox et al., (1996) reported that the following factors 

can accelerate cheese ripening: elevated ripening 

temperatures, exogenous enzymes, chemically or 

physically modified cells, genetically modified starters, 

adjunct cultures, cheese slurries. 

 Increasing of temperature is regarded as the simplest 

method for acceleration of the ripening process from the 

technical point of view (Sihufe et al., 2010a). Besides the 

quick growth of both SLAB and NSLAB, propagation of 

other undesirable contaminating microorganisms can occur 

and they can cause decreasing of quality of cheese and also 

cause alimentary intoxication or infection (Iurlina and 

Fritz, 2004). Sihufe et al., (2010b) report possible double 

or triple decrease of ripening period by increase of 

ripening temperature by 6 °C. 

 Cheese ripening represents a very important 

technological process, during which cheese undergoes 

significant microbiological and biochemical changes. For 

consumers, texture plays a key role in cheese purchase. It 

is mainly influenced by intensity of proteolysis, contents 

of NaCl, dry matter and fats and by pH (Everard et al., 

2006 and Saint-Eve et al., 2009). Cheese texture and 

functional and sensory properties develop during the 

process of ripening; nevertheless, proper maturation is a 

costly process (Forde and Fitzgerald, 2000). The length 

of cheese ripening depends on the type of cheese. Cheese 

manufacturers try to decrease ripening time (due to 

reduction of production costs). Therefore, insufficiently 

ripened cheeses can be supplied to distribution networks. 

Their organoleptic properties differ substantially from the 

qualities of the cheeses matured under standard conditions 

(Pachlová et al., 2011). Acceleration of the ripening 

process is suggested to solve the aforementioned problems 

of deteriorated cheese quality. It can compress the ripening 

period and, at the same time, ripeness of the products can 

reach a satisfactory level. As reported by Fox et al., 

(1996), the following factors can accelerate cheese 

ripening:  elevated ripening temperatures, exogenous 

enzymes, chemically or physically modified cells, 

genetically modified starters, adjunct cultures, cheese 

slurries. 

 As reported by Buňková et al., (2010); Komprda et al., 

(2007); Pachlová et al., (2011), the extent of 

microbiological and biochemical processes in individual 

parts of cheese might differ, that is why differences in 

development of texture parameters in individual cheese 

segments can be expected.  

 Salt had a significant effect on moisture, uptake of salt, 

pH, and hardness. Results indicated that higher 

percentages of salt in brine developed a harder cheese with 

higher salt content and higher pH values but lower 

moisture content. High rennet concentration had 

a significant effect on the uptake of salt. Increasing the 

concentration of rennet gave a softer cheese with higher 

salt content. Rennet level had no significant effect on the 

moisture or protein contents or pH of the cheese (Prasad 

and Alvarez, 1999).     

 Prepared cheese is processed to mash by hot water. The 

recommended lower limit water temperature is 70 °C. The 

cheese is mixed with a paddle until the not achieve the 

correct structure of matter - suppleness, smoothness and 

elasticity. Recommended acidity of raw materials for 

steamed cheese is pH 5.1 to 5.0.  

 Cheese which is poorly fermented are difficult kneaded, 

small, and there is elastic enough - or at textured yarn 

cheese strip is torn and formed large differences in the 

thickness of the thread. In this case, the raw material is 

suitable and only after maturing may be produced from it.  

It can be done manually or with the using of machines. In 

the production Korbáčik from the steamed cheese are 

forms to a thread (a diameter of 2-3 mm) that falls straight 

into cold water (Konečná and Šustová, 2012). Kunová et 

al., (2015) found out values of TVC after 5 days of storage 

at temperature 4 °C were in range from 3.29 to  

5.12 × 10
3 
CFU.g

-1
, but MFF were no found. 

 Oravas Korbáčik is a steamed cheese made from lump 

cheese contains especially thermoresistant lactic acid 

microflora of the genera: Lactococcus, Streptococcus and 

Lactobacillus.  Chemical requirements: dry matter at least 

40%. Fat in dry matter at least 25%, salt content of more 

than 4.5% unsmoked and 5.5% smoked. Microbiological 

characteristics: raw material for korbáčik the lump cheese, 

which contains mainly genera Lactococcus, Lactobacillus 

and Streptococcus - thermoresistant lactic acid microflora 

(Council Regulation 510/2006).  

 The aim of the present study was analysed the quality of 

the Korbáčik cheese made of cheese aged 1 and 3 weeks.  

   

MATERIAL AND METHODOLOGY 
 There were analysed samples of Korbáčik cheese quality, 

which were made from lump cheese aged 1 and 3 weeks. 

There were analysed 10 samples of Korbáčik cheese made 

from lump cheese aged 1 week and 10 samples aged 3 

weeks.  

Chemical composition analysis 

 The chemical composition of the raw material (cheese) 

and Korbáčik cheese was measured (50 g) by the FT IR 

method using the device Nicolet 6700. The total proteins 

in g/100g, the intramuscular fat in g/100g and total water 

in g/100g were analysed. The infra-red spectrum was 

carried out by the molecular spectroscopy method. The 

principle of this method is the absorption of the infra-red 

spectrum during the sample transition. There is a change of 

the rotary vibrating energetic conditions of the molecule 

depending on the changes of the dipole momentum 

molecule.  

Determination of salt (NaCl) 

 Samples of approximately 2 g with 2 ml of indicator 

potassium chromate were titrated by solution of silver 

nitrate until a light orange color. The amount of silver 

nitrate was divided by weight of sample.  
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Determination of titratable acidity 

 The samples were homogenised, total 50 g of sample 

were used for analysis. Titratable acidity was determined 

by titration with 0.25 mol.L
-1

 NaOH and phenolphthalein 

was added before titration. Acidity was determined as 

2 times the volume of NaOH used in titration. The results 

were expressed as titration activity in °SH  

(Soxhlet-Henkel). 

Determination of malondialdehyde 

 The degradation products of Korbáčik cheeses were 

analysed. Malondialdehyde (MDA) was measured in the 

Korbáčik cheese. MDA number was determined according 

to Marcinčák et al. (2006). Absorbance of samples was 

measured at a wavelength of 532 nm on UV-VIS 

spectrophotometer Jenway 7305 (United Kingdom - 

JENWAY). Results will be calculated as the mg of MDA 

in 1 kg of sample.  

Sensory analysis 
 These organoleptic characteristics were evaluated in 

sensory analysis: aroma and taste, consistency, color and 

appearance. Sensory analysis was performed using the 

sensory evaluation using scale. A five-point scale was used 

to the characteristics of each point. Assessment system 

was chosen, the highest number of points (5) was 

evaluated as, excellent "and 1 point as "unacceptable". 

Statistical analyse 

 The data were subjected to statistical analysis using the 

Statistic Analysis System (SAS) package (SAS 9.3 using 

of application Enterprise Guide 4.2). Differencies between 

groups were analysed by t-test.  

 
RESULTS AND DISCUSSION 

 Korbáčik cheese is traditional Slovak products and it 

belongs to the steamed cheese. Physical and chemical 

parameters were evaluated in lump cheese and Korbáčik 

cheese. Sensory evaluation was performed only in 

Korbáčik cheese. 

Average moisture of lump cheese was 44.77% and ranged 

from 44.20 to 45.10% after first week of ripening. Average 

moisture of lump cheese was 45.17% and ranged from 

44.60 to 45.40% after third week of ripening (Table 1). 

Okpala et al., (2010) found out moisture in the fresh 

cheese 63.10% on the 1
st
 day and 59.9% on the 8

th
 day 

after processing. 

 Average value of dry matter was 55.23% in the lump 

cheese after first week of ripening and 54.88% after third 

week of ripening.  

 Average fat content was 25.33% in the lump cheese after 

first week of ripening and 22.07% after third week of 

ripening.  Fat content ranged from 25.20 to 25.50% after 

first week and from 21.90 to 22.30% after third week of 

ripening in the lump cheese. Okpala et al., (2010) found 

out fat content 16.02% in the fresh cheese. 

 The statistical analysis of the fat content in dry matter 

showed significant differences (p <0.05) among the lump 

cheese after first week of ripening and after third week of 

ripening. Average content of fat in dry matter was 45.87 

after first week of ripening and 40.21% after third week 

after ripening in the lump cheese. Content of fat in dry 

matter was in range from 45.34 to 46.36% after first week 

and from 39.53 to 40.81% after third week of ripening in 

the lump cheese. Fresh cheese is classified as semi-soft 

cheeses (Bozoudi et al., 2015). 

 Average content of NaCl was 0.39 after first week of 

ripening and 0.38% after third week of ripening in the 

lump cheese. Content of NaCl in the lump cheese ranged 

from 0.31 to 0.43% after first week and from 0.30 to 

0.45% after third week of ripening.  

Table 1 Physical and chemical parameters of raw materials (lump cheese) after the first and third week of ripening. 

Parameters Moisture 

(%) 

Dry matter 

(%) 

Fat  

(%) 

Fat in dry 

matter (%) 

NaCl 

 (%) 

Acidity 

°SH 

MDA 

(mg/kg) 

The raw materials (lump cheese) after the first week of ripening 

mean  44.77 55.23 25.33 45.87 0.39 98.27 0.37 

S. D.  0.49 0.49 0.15 0.51 0.07 0.70 0.02 

S. E.  0.28 0.28 0.09 0.29 0.04 0.41 0.01 

Min.  44.20 54.90 25.20 45.34 0.31 97.60 0.36 

Max.  45.10 55.80 25.50 46.36 0.43 99.00 0.40 

CV%  1.10 0.89 0.60 1.11 17.22 0.71 6.18 

The raw materials (cheese) after the third week of cheese ripening 

mean  45.17 54.88 22.07 40.21 0.38 108.33 0.59  

S. D.  0.45 0.45  0.21  0.64 0.08 2.08 0.13 

S. E.  0.26 0.26  0.12  0.37 0.04 1.20 0.07 

Min.  44.60 45.60 21.90 39.53 0.30 106.00 0.51 

Max.  45.40 55.40 22.30 40.81 0.45 110.00 0.73 

CV%  0.99 0.82  0.94 1.60 19.92 1.92 21.49 

t - test  - - - + - + + 

Note: °SH – Soxhlet-Henkel, MDA – malondyaldehyde, p >0.05; + p ≤0.05. 
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 The statistical analysis of the acidity (°SH) showed 

significant differences (p < 0.05) among the lump cheese 

after first week of ripening and after third week of 

ripening. Average acidity was 98.27 °SH after first week 

of ripening and 108.33 °SH after third week of ripening in 

the lump cheese.  

 The statistical analysis of the MDA content showed 

significant differences (p <0.05) among the lump cheese 

after first week of ripening and after third week of 

ripening. Average concentration of malondyaldehyde 

(MDA) was 0.37 mg.kg
-1

 after first week and 0.59 mg.kg
-1

 

after third week of ripening in the lump cheese. Variability 

of MDA concentration was higher in the lump cheese after 

third week after ripening (CV% 21.49) and it ranged from 

0.51 to 0.73 mg.kg
-1

. 

Physical and chemical parameters of the Korbáčik cheese 

are shown in the Table 2. The statistical analysis of the 

moisture showed significant differences (p <0.001) among 

Table 2 Physical and chemical parameters of a Korbáčik cheese made from raw materials after the 1st and 3rd week of 

cheese ripening. 

Parameters Moisture 

(%) 

Dry matter 

(%) 

Fat  

(%) 

Fat in dry 

matter (%) 

NaCl  

(%) 

°SH MDA 

(mg/kg) 

The Korbáčik cheese  made after the first week of cheese ripening 

mean  44.73 55.27 22.67 40.35 3.78 99.00 0.29 

S. D.  0.55 0.55 0.76 0.34 0.33 2.00 0.03 

S. E.  0.32 0.32 0.44 0.19 0.19 1.15 0.02 

Min.  44.10 54.90 22.00 40.07 3.40 97.00 0.27 

Max. 45.10 55.90 23.50 40.72 4.00 101.00 0.32 

CV%  1.23 1.00 3.37 0.83 8.80 2.02 10.51 

The Korbáčik cheese  made after the third week of cheese ripening 

mean  53.73 46.27 20.20 43.66 2.93 109.73 0.36 

S. D.  0.68 0.68 0.26 0.57 0.76 4.06 0.07 

S. E.  0.39 0.39 0.15 0.33 0.45 2.34 0.04 

Min.  52.95 45.80 19.90 43.31 2.15 107.00 0.31 

Max.  54.20 47.05 20.4 44.32 3.70 114.4 0.43 

CV%  1.27 1.48 1.31 1.30 26.43 3.70 18.5 

t - test  + + + + + + + + + + + - + + 

Note: p >0.05; + p ≤0.05; ++ p ≤0.01; +++ p ≤0.001. 

 

Table 3 Sensory evaluation of Korbáčik cheese made from raw materials after 1
st
 week and 3

rd
 week of cheese ripening. 

Parameters 

 

Smell Taste Color Consistency Appearance 

The Korbáčik cheese made after the first week of cheese ripening 

mean  4.17 4.33 4.67 5.00 3.83 

S.D.  0.29 0.29 0.29 0.00 0.29 

S.E.  0.17 0.17 0.17 0.00 0.17 

min  4.00 4.00 4.50 5.00 3.50 

max  4.50 4.50 5.00 5.00 4.00 

CV%  6.93 6.66 6.19 0.00 7.53 

The Korbáčik cheese  made after the third week of cheese ripening 

mean  5.00 5.00 4.83 5.00 4.83 

S. D.  0.00 0.00 0.29 0.00 0.29 

S.E.  0.00 0.00 0.17 0.00 0.17 

min  5.00 5.00 4.50 5.00 4.50 

max  5.00 5.00 5.00 5.00 5.00 

CV%  0.00 0.00 5.97 0.00 5.97 

t - test  + + - - + 

Note: p >0.05; + p ≤0.05. 
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Korbáčik cheese made from raw material ripened one and 

three weeks. Average moisture of the Korbáčik made from 

cheese ripened one week was 44.73% and of the Korbáčik 

made from cheese ripened three weeks was 53.73%. 

Similar with our results, Owni and Osman (2009) 

reported values of moisture between 45.4 and 48.5% for 

steamed cheese. Maldonado et al. (2013) found out 

opposite our results higher moisture content  

(48.12 – 53.55%).  

 The statistical analysis of the dry mater value showed 

significant differences (p <0.001) among the Korbáčik 

cheese made from raw material ripened one and three 

weeks. Average value of dry matter of the Korbáčik made 

from cheese ripened one week was 55.27% and of the 

Korbáčik made from cheese ripened three weeks was 

46.27%. Dry matter content of the Korbáčik made from 

cheese ripened one week ranged from 54.90 to 55.90% and 

of the Korbáčik made from cheese ripened three weeks 

ranged from 45.80 to 47.05%  

 The statistical analysis of the fat content showed 

significant differences (p <0.01) among the Korbáčik 

cheese made from raw material ripened one and three 

weeks. Average fat content of the Korbáčik made from 

cheese ripened one week was 22.67% and of the Korbáčik 

made from cheese ripened three weeks was 20.20%. 

 The statistical analysis of the fat content in dry matter 

showed significant differences (p <0.001) among 

Korbáčik cheese made from raw material ripened one and 

three weeks. Average fat content in dry matter of the 

Korbáčik made from cheese ripened one week was 40.35% 

and of the Korbáčik made from cheese ripened three weeks 

was 43.66%. Fat content in dry matter in the Korbáčik 

made from cheese ripened one week ranged from 40.07 to 

40.72% and in the Korbáčik made from cheese ripened 

three weeks ranged from 43.31 to 44.32%.  

 Maldonado et al. (2013) found out opposite our results 

higher fat content in dry matter (49.52 – 54.94%) in the 

steamed cheese. 

 Average NaCl content in the Korbáčik made from cheese 

ripened one week was 3.78% and in the Korbáčik made 

from cheese ripened three weeks was 2.93%. Variability of 

NaCl content was higher in the Korbáčik cheese made 

from raw material ripened three weeks (CV% 26.43) and it 

ranged from 2.15 to 3.70%. Higher variability of salts 

content associated with more variable thickness raw 

thread. Ma et al. (2013) found out opposite our results 

lower content of NaCl from 1.07 to 1.29% in the steamed 

cheese.  

 The statistical analysis of the acidity (°SH) showed 

significant differences (p <0.05) among the Korbáčik 

cheese made from raw material ripened one and three 

weeks. Average acidity of the Korbáčik made from cheese 

ripened one week was 99.00 °SH and of the Korbáčik 

made from cheese ripened three weeks was 109.73 °SH.  

 The statistical analysis of MDA content showed 

significant differences (p <0.05) among the Korbáčik 

cheese made from raw material ripened one and three 

weeks. Average MDA content in the Korbáčik made from 

cheese ripened one week was 0.29 mg.kg
-1

 and in the 

Korbáčik made from cheese ripened three weeks was 0.36 

mg/kg. MDA content was reduced by salting of the cheese 

in hot water. Papastergiadis et al. (2014) found out 

content of MDA in steamed cheese in range from 0.20 to 

0.66 mg.kg
-1

.  

 Results of sensory evaluation of Korbáčik cheese made 

from raw materials ripened 1 week and 3 weeks are shown 

in table 3. The sensory quality was analysed by Sensory 

descriptors and was defined from the appearance, aroma, 

flavor and texture evaluation by commission. Sensory 

evaluation was performed by 5 points system. The 

statistical analysis of the smell showed significant 

differences (p <0.05) among the Korbáčik cheese made 

from raw material ripened one and three weeks. Average 

point numbers for smell of Korbáčik cheese made from 

raw materials ripened 1 week was 4.17 and of Korbáčik 

cheese made from raw materials ripened 3 weeks was 

5.00. 

 The statistical analysis of the taste showed significant 

differences (p <0.05) among the Korbáčik cheese made 

from raw material ripened one and three weeks. Average 

point numbers for taste of Korbáčik cheese made from raw 

materials ripened 1 week was 4.33 and of Korbáčik cheese 

made from raw materials ripened 3 weeks was 5.00. 

Average point numbers for color of Korbáčik cheese made 

from raw materials ripened 1 week was 4.67 and of 

Korbáčik cheese made from raw materials ripened 3 weeks 

was 4.83. 

 Average point numbers for consistency of Korbáčik 

cheese made from raw materials ripened 1 and 3 weeks 

was the same 5.00.  

 The statistical analysis of the appearance showed 

significant differences (p <0.05) among the Korbáčik 

cheese made from raw material ripened one and three 

weeks. Average point numbers for taste of Korbáčik 

cheese made from raw materials ripened 1 week was 3.83 

and of Korbáčik cheese made from raw materials ripened 3 

weeks was 4.83. Romeih et al. (2002) evaluated steamed 

cheese by 7 points method and they found out appearance 

5.8 points, consistency 3.7, flavour 4.9 and odour 

4.8 points.  

 Korbáčik cheese made from cheese aged 3 weeks was 

practically in all sensory parameters better evaluated than 

the Korbáčik cheese made from cheese aged one week. 

 

CONCLUSION 

 The aim of this study was analysed the physical and 

chemical parameters in lump cheese and Korbáčik cheese. 

Sensory evaluation was performed only in Korbáčik 

cheese. There was compared quality of lump cheese and 

Korbáčik cheese made from lump cheese ripened one and 

three weeks. The statistical analysis of the moisture 

showed significant differences among Korbáčik cheese 

made from raw material ripened one and three weeks. The 

statistical analysis of the dry mater value showed 

significant differences among the Korbáčik cheese made 

from raw material ripened one and three weeks. The 

statistical analysis of the fat content showed significant 

differences among the Korbáčik cheese made from raw 

material ripened one and three weeks. Average fat content 

in dry matter of the Korbáčik made from cheese ripened 

one week was lower in comparison with the Korbáčik 

made from cheese ripened three weeks. Average NaCl 

content in the Korbáčik made from cheese ripened one 

week was higher in comparison with the Korbáčik made 
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from cheese ripened three weeks. The statistical analysis 

of the acidity showed significant differences among the 

Korbáčik cheese made from raw material ripened one and 

three weeks. Average MDA content in the Korbáčik made 

from cheese ripened one week was significantly lower in 

comparison with the Korbáčik made from cheese ripened 

three weeks. Korbáčik cheese made from cheese aged 

3 weeks was practically in all sensory parameters better 

evaluated than the Korbáčik cheese made from cheese 

aged one week. 
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