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THE INFLUENCE OF FUNDAMENTAL FACTORS ON QUALITATIVE AND 

QUANTITATIVE CHARACTERISTICS OF WHITE BRINED CHEESE 

 

ABSTRACT 

 Тhe influence of fundamental factors on the qualitative and quantitative characteristics of 

white brine cheese is determined. The quality of milk as a raw material for white brine cheese, 

the temperature of pasteurization and the type starter cultures were the fundamental factors, which 

impact on the qualitative and quantitative characteristics of white brine cheese was monitored 

during experimental research.  

Based on the results of the experimental research, it was established that the used starter cultures 

(A and B) significantly affect the mean value of all the examined qualitative parameters at the level 

of p<0.05, and the applied temperature regimes of pasteurization (72°C, 76°C and 85°C) also thus 

they significantly affect the mean value of all examined qualitative parameters at the p<0.05 

level. It was also determined that these fundamental factors in common interaction significantly 

affect the mean value of the monitored qualitative parameters in all variants (A1, A2, A3, B1, B2 

and B3) of white brine cheese, at the p<0.05 level. 
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INTRODUCTION 

White brine cheese is the most popular type of cheese produced in the northeastern Mediterranean 

and the Balkans. It can be produced from sheep's, buffalo's, cow's and/or goat's milk or from 

mixtures of these milks. "Feta" (Greece), "Domiyati" (Egypt), "Beyaz peynir" (in Turkey), 

"Haloumi" (Cyprus), White brined cheese (Bulgaria), Beli sir u kriškama (Serbia) and others are 

the most famous representatives from this type of cheese. The most important thing in the 

production process of white brine cheese is the quality of the primary raw material - milk. Only 

from quality milk can we expect a quality and hygienic final product. 

 White brined cheese belongs to the group of sour-salted brined cheeses and represent an 

important type of cheese that has the highest concentration in the countries of the Mediterranean 

region, the Balkan Peninsula, Eastern Europe and North Africa. In our country, this type of cheese 

has a long tradition and is usually produced from raw milk in households or on farms. The large 

consumption of white brine cheese contributed to its production in almost all dairy facilities in an 

industrial way by applying pasteurization of milk, adding ingredients (calcium chloride, pale color, 

rennet), as well as adding starter cultures for the smooth development of lactic acid fermentation.  

The most important function of lactic acid bacteria from starter cultures in the production 

of white brine cheese is the production of lactic acid during fermentation, as well as the release of 

enzymes that participate in cheese fermentation. These bacteria form the sensory, nutritional and 

rheological properties also have an impact on the safety of the final product (Leroy and de Vuyst, 

2004). In the industrial production of white brine cheese, it is very important to know the 

characteristics of the added starter cultures because they are the only source of lactic acid bacteria 

that participate in cheese fermentation because the milk is usually thermally treated, destroying 

almost all the vegetative forms of lactic acid present bacteria. 

 The starter cultures used in cheesemaking have numerous advantages such as: predictable 

sensory performance, low production costs, direct inoculation (DVS - Direct Vat Set), testability 

and resistance to bacteriophages, possibility of transport over long distances, possibility for various 

combinations of microorganisms in their composition, etc. (Mikhailov, 2003). The main purpose 

of starter cultures in cheese production is to produce lactic acid and reduce the pH value in the 
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product to certain limits. Regarding the optimal temperature at which the bacteria in the starter 

cultures develop, they are divided into mesophilic and thermophilic. If only one type of bacteria is 

used then they are classified as single strain, or in combination with some other species as mixed 

(mixed strain). Finally, starter cultures are divided into homofermentative (if they transform 

lactose into lactic acid only) and heterofermentative (they transform lactose into lactic acid and 

some other compounds). 

 Gruev (1995), indicates that the most used starter culture in the production of Bulgarian 

white brine cheese is composed of the following species: Streptococcus lactis, Lactobacillus casei, 

Streptococcus thermophilus and Lactobacillus bulgaricus. With this starter culture, an active 

action of the microflora is achieved during the ripening of the cheese, obtaining typical aromatic 

properties and preventing the development of early hollowness (early swelling). In the last period, 

numerous starter cultures have been examined in the cheese-making practice and it can be 

concluded that the strains belonging to lactococci, a mixture of lactococci with Lactobacillus 

bulgaricus or with yogurt culture, give good results. Also with the application of Lactococcus lactis 

ssp. lactis and Lactococcus lactis ssp. 

 Today on the market you can find a wide range of starter cultures for cheese production 

with different commercial names produced in specialized laboratories, the most prominent of 

which are: Chr. Hansen (Denmark), Danisco (Denmark), Sacco Clerici (Italy), DSM 

(Netherlands), CSK (Netherlands), Lb. lactis (Bulgaria), Maysa (Turkey), etc. That is why dairy 

experts have wide possibilities for choosing the most optimal starter culture in the production of 

white brine cheese that will give a product with the best chemical, sensory and nutritional 

performance. 
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TASKS AND OBJECTIVES OF THE RESEARCH WORK 

 The main goal of the doctoral thesis is to perceive the influence of the main technological 

factors on the quantitative and qualitative properties of white brine cheese. In order to achieve 

the main goal in this doctoral dissertation, it is necessary to realize the following specific goals: 

- Determination of chemical composition, microbiological quality and hygienic correctness of 

raw cow's milk,  

- Production technology of white brine cheese (six variants) in industrial conditions by adding 

different starter cultures (A and B) and applying different pasteurization temperatures (72°C, 

76°C and 85°C); 

 - Monitoring the influence of fundamental factors (starter cultures (A and B) and pasteurization 

temperature (72°C, 76°C and 85°C) on: 

- dynamics of water content, 

- dynamics of dry matter content,  

- dynamics of active acidity (pH), 

- dynamics of titration acidity (SH),  

- dynamics of milk fat content, 

- dynamics of milk fat content in dry matter, 

- Dynamics of total protein content, 

- Dynamics of salt content, 

- Dynamics of salt content in brine; 

- Dynamics of titration acidity of brine,  

- Dynamics of salt content in aqueous phase, 

- Dynamics of water content in fat-free dry matter,  

- Determination of the correlation dependence between the following parameters in the 

investigated varieties of white brine cheese;  

- Determination of the maturity index in the monitored varieties of white brine cheese; 

- Profile of free amino acids in the monitored varieties of white brine cheese; 

- Profile of free fatty acids in the monitored varieties of white brine cheese; 
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- Microbiological correctness of the monitored varieties of white brine cheese; 

- Determination of the total number of Lactobacillus and Lactoccous bacteria;  

- Sensory analysis of the varieties of white brine cheese; 

- Quantitative characteristics of the monitored varieties of white brine cheese (Randman); 

 

MATERIALS AND METHODS 

 In this doctoral dissertation, six varieties of white brine cheese were produced, whose 

qualitative and quantitative parameters were the goal of monitoring and research, that is, the 

changes that occurred during the ripening process were monitored. All varieties of white brine 

cheese were produced in industrial conditions in "Diary Industry - Velkovski" - Bitola.  

 For the production of the six varieties of white brine cheese, cow's milk was used, which the 

company procures daily from its cooperators. The physico-chemical parameters of the raw milk 

used as raw material for the production of the cheeses were analyzed in the internal laboratory of 

IMV-Bitola, and the microbiological quality of the milk, such as the total number of somatic cells, 

was analyzed in the AnimaVet-Bitola Accredited Laboratory. 

 

 Analysis of the chemical composition of cow's milk:  

 

 milk fat (with Lactoscope device, Delta Instruments) – ISO 9622:1999 (E); 

  proteins (with Lactoscope apparatus, Delta Instruments) - ISO 9622:1999 (E); 

  lactose (with Lactoscope device, Delta Instruments) - ISO 9622:1999 (E);  

  fat-free dry matter (with Lactoscope apparatus, Delta Instruments) - ISO 9622:1999 (E); 

  dry matter - calculated, with the collection of milk fat and SMBM 

 

 Analysis of physico-chemical parameters of cow's milk:  

 titration acidity - oSH (according to the Soxhlet-Henkel method),  

   milk temperature (with a thermometer built into the lactodensimeter); 

   specific gravity of milk (lactodensimeter),  
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   freezing point (according to the thermistor cryoscopic method using CRYOSTAR – 

FUNKE GERBER cryoscope) - ISO 5764:2009;  

  added water (according to the thermistor cryoscopic method using CRYOSTAR – FUNKE 

GERBER cryoscope) - ISO 5764:2009;  

 Analysis of the hygienic and microbiological correctness of milk: 

 number of somatic cells (with the reference microscopic method in milk smear and with the 

fluoro-opto-electronic method ISO 13366-2:2010 using the Bentley Somacount CC 150 

device); 

 total number of microorganisms (with the reference method of counting colonies developed 

on agar in Petri dishes MKS EN ISO 21187:2011, as well as with the Bentley Bactocount IBC 

device); 

 Test for the presence of antibiotics in raw milk; .  

 

  The physical-chemical and microbiological tests of the cheese samples were carried out in 

an accredited laboratory for testing the quality of milk and dairy products LB Lact, in Plovdiv, 

R. Bulgaria. 

 

 The methods for physico-chemical tests of the white brine cheese are as follows: 

- Water content- BDS 1109:1989; 

- Dry matter-BDS 1109-1989); 

- Water content in nonfat dry matter- calculation according Kozev,2006); 

- Active acidity - pH (with pH–meter, model MS 2000); 

- Titrable acidity-0SH, (Sokslet Henkel, Caric, 2000); 

- Milk fat in cheese -ISO 3433:2008; 

- Milk fat in dry matter -ISO 3433:2008/IDF 222; 

- Protein content in cheese- BDS 6231-1972; 

- Proteins in dry matter – with calculation; 

- Percentage of salt in cheese - BDS 8247-1982; 

- Percentage of salt in brine solution - BDS 8247-1982; 

- Percentage of salt in water phase–with calculation (according to Kozev, 2006); 
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- Titrable acidity of brine solution (according to Caric, 2000); 

- Determination of fatty acids in fermented product (according Bligh and Deyer (1959); 

- Determination of free amino acids in fermented product (Pico-TAG Method (Milipore) 

(Waters Associates, USA) according to Cohen et al. (1989) and 

- Ripenning index (according to Alais (1984)); 

 

 Sensory analysis of final product 

- Pointing method (Kochoski,2009); 

 

 Methods for microbiological examination of white brined cheese: 

- Determination of total number of Lactobacillus, ISO 7889, IDF 117; 

- Determination of total number of Lactococcus, ISO 7889, IDF 117; 

- Determination of total number of Еscherichia colli (BDS ISO 16649-2:2014); 

- Determination of total number of Staphylococcus (BDS EN ISO 6888-

1:2005/A1:2005); 

- Determination of total number of Listeria monocytogenes (BDS EN ISO 11290-

1:2000/A1:2005); 

- Determination of total number of Salmonella spp. (BDS EN ISO 6579-1/2017); 

- Determination of total number of Coliforms (ISO 4832:2006); и 

Determination of total number of yeasts and molds (BDS ISO 6611:2006); 

 

The statistical processing of the results obtained from the tests conducted on the six 

varieties of white brine cheese was done with the help of statistical methods applied for scientific 

research purposes. During data processing, the Microsoft Excel program was used, which is part 

of the Microsoft Office program package, and the statistical package SPSS was also used for 

certain purposes. In doing so, measures of central tendency and measures of variability were 

calculated: mean value (x ̅), coefficient of variation (CV) and standard deviation (SD). The 

obtained results are presented and interpreted tabularly and graphically. Correlation dependence, 

as well as analysis of variance between the observed parameters, has also been developed and 

interpreted. 
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Analysis of variance (ANOVA-test or analysis of variance) belongs to the dependent 

techniques of multivariate analysis that is used when it is necessary to test whether there is a 

statistically significant difference between the arithmetic means of several samples that are taken 

from the same or different populations that have a normal distribution in relation to the observed 

variables. In doing so, a conclusion is made whether those samples can be observed as samples 

that belong to the same population, that is, they have mean values that do not significantly differ 

from each other. Analysis of variance can be observed in terms of the influence of one, two or 

more variable factors. When it comes to ANOVA with two or more variable factors, then the 

significance of the interaction effect of the influences of the different factors is additionally 

tested. In that sense, with ANOVA, several sets of hypotheses can be tested: hypotheses that test 

the main effect of each factor individually, and hypotheses that test interaction effects. In our case, 

an analysis of variance with two variable factors was applied, i.e. the influence of the culture (A 

or B) at different temperatures (72°C, 76°C or 86°C) was observed in relation to the parameters: 

water content, dry matter content, active acidity, titration acidity, milk fat content, protein content, 

salt content). For this purpose, we set the following hypotheses: that is, the influence of the culture 

(A or B) is observed at different temperatures (72°C, 76°C or 86°C) in relation to the parameters: 

water content, dry matter content, active acidity, titration acidity, milk fat content, protein, salt 

content). For this purpose, we set the following hypotheses: that is, the influence of the culture (A 

or B) is observed at different temperatures (72°C, 76°C or 86°C) in relation to the parameters: 

water content, dry matter content, active acidity, titration acidity, milk fat content, protein, salt 

content). For this purpose, we set the following hypotheses: 

 

Null hypotheses:: 

H0К: culture does not significantly affect the mean value of the observed parameter 

H0Т: temperature does not significantly affect the mean value of the observed parameter  

H0КТ: culture and temperature together do not significantly affect the mean value of the 

observed parameter 

 

Соодветно, алтернативните хипотези ќе бидат: 

Alternative hypotheses:: 

H1К: culture does significantly affect the mean value of the observed parameter 

H1Т: temperature does significantly affect the mean value of the observed parameter  
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H1КТ: culture and temperature together do significantly affect the mean value of the 

observed parameter 

 

Hypotheses for the equality of the mean values (arithmetic means) of the samples are tested 

using the F-test with a significance level of 95%, that is:  

- when F<Fcrit (or p> 0,05) the difference in relation to the arithmetic means of the samples 

under the influence of both factors (applied culture at the appropriate temperature) is not 

significant, ie. there is no basis to reject the null hypothesis (H0K, H0T or H0KT);  

- when F>Fcrit (or p< 0.05) the difference in relation to the arithmetic means of the samples 

under the influence of both factors is significant, the null hypothesis (H0K, H0T or H0KT) is 

rejected and the statement of the alternative hypothesis (H1K, H1T or H1KT) that there is a 

significant difference in relation to the mean values of the observed parameter, that is, the two 

factors (culture and temperature) significantly affect the observed parameter.  

Correlation dependence determines the degree of association of observed variables in a 

population. Namely, in cases where changes and mutual influence of two or more variables that 

change from one sample to another should be observed, then we say that there is a correlation, that 

is, that they are correlative.  

The correlation coefficient is used as a measure to express the correlation. When the value 

of one variable (parameter) increases, the value of the other parameter also increases, then the 

correlation is positive; if the values of one parameter increase and the other decrease, then the 

correlation is negative. The degree of correlation is expressed through the so-called Pearson's 

correlation coefficient ρ whose values range between -1 and 1. Depending on its magnitude, we 

can conclude what is the correlation dependence between the observed variables (parameters). We 

will continue the discussion in relation to the obtained values for the Pearson test in intervals given 

by the following table: 

0 < 𝜌 < 0,25 very weak correlation dependence 

0,25 ≤ 𝜌 < 0,4 weak correlation dependence 

0,4 ≤ 𝜌 < 0,6 medium correlation dependence 

0,6 ≤ 𝜌 < 0,75 strong correlation dependence 

0,75 ≤ 𝜌 < 1 very strong correlation dependence 
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 RESULTS AND DISCUSSION 

PHYSICAL-CHEMICAL AND MICROBIOLOGICAL CHARACTERISTICS OF 

COW'S MILK FOR THE PRODUCTION OF WHITE BRINED CHEESE 

 

Table 1. Physical-chemical and microbiological characteristics of cow's milk for the 

production of white brined cheese (n=3) 

 (n=3). 

  

  

Parameters 
Min value Max value Average 

Standard 

deviation 

Coeficient 

of variation 

Min Max �̅� Sd Cv 

Dry matter (%) 12.05 12.19 12.12 0.07 0.58 

Non fat dry matter (%) 7.35 8.50 7.925 0.575 7.26 

Milk fat (%) 3.71 4.07 3.89 0.18 4.63 

Proteins (%) 3.13 3.46 3.295 0.165 5.01 

Lactose (%) 4.01 4.56 4.285 0.275 6.42 

Freezing point (oC) - 0.524 - 0.519 -0.5215 0.0025 -0.48 

Added water (%) 0.00 0.71 0 0 - 

Specific weight 1.030 1.032 1.031 0.001 0.10 

Active acidity (pH) 6.65 6.69 6.67 0.02 0.30 

Titrable acidity (oSH) 6.40 6.60 6.5 0.1 1.54 

Total bacteria /ml 269.000 458.000 363.5 94.5 26.00 

Total somatic cells /ml 229.000 439.000 334 
105 31.44 

Antibiotics Not determined 
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WATER CONTENT DYNAMIC 

 

Table 2. Water content dynamic of examined white brined cheese variants  

 

From the obtained results for the observed phenomenon - dynamics of water content, we 

can conclude that there is a constant decrease of it in all the examined variants. The highest water 

content after the end of the fermentation operation was observed in Variant B3, 58.47±0.22%, 

which is 5.71% higher than variant A1, which has the lowest water content on the 45th day. The 

remaining variants (A2, A3, B1 and B2) have water content values that are 4.31%, 0.85%, 5.67% 

and 4.67% lower than the highest determined level in Variant B3, respectively. 

Based on the data obtained for the water content of the monitored varieties of white brine 

cheese (A1, A2, A3, B1, B2 and B3) in the time interval from the 5th to the 45th day of the production 

process, as well as based on their statistical processing using a two-factor analysis of variance 

using the ANOVA test, we can state the following for this parameter: 

For the quality parameter water content, according to statistical calculations, the null 

hypotheses (H0К, H0Т and H0КТ) are rejected and for this examined quality parameter the 

alternative hypotheses (H1К, H1Т and H1КТ) are valid, with which we can state that: A) the used 

starter cultures (A, B) significantly affect the mean value of water content at the p<0.05 level 

Period 
Cheese variant (x̅±SD) 

    A1 A2 A3 B1 B2 B3 

Day 5  57.39±0.24 58.52±0.14 60.3±0.05 58.45±0.01 59.71±0.16 60.82±0.19 

Day 10 56.63±0.18 57.99±0.12 58.6±0.15 57.45±0.01 59.67±0.09 59.82±0.19 

 Day 20 53.71±0.07 54.88±0.01 58.28±0.09 54.22±0.04 55.56±0.17 59.2±0.09 

 Day 30  52.66±0.14 54.16±0.25 57.62±0.13 53.803±0.12 54.8±0.05 58.67±0.06 

Day 45  52.76±0.07 54.16±0.03 57.093±0.07 52.803±0.12 53.8±0.05 58.47±0.22 
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(Hypothesis-H1K), B) the applied pasteurization temperature regimes (72oC, 76oC and 85oC) also 

significantly affect the mean value of water content at the p<0.05 level (Hypothesis-H1T). C) 

These fundamental factors in common interaction significantly affect the mean value of the 

monitored water content parameter. 

DRY MATTER CONTENT DYNAMICS 

 

Table 2. Dry matter content dynamic of examined white brined cheese variants 

Period 
Cheese variant (x̅±SD) 

A1 A2 A3 B1 B2 B3 

Day 5  42.61±0.24 41.48±0.14 39.7±0.05 41.55±0.01 40.29±0.16 39.18±0.19 

Day 10 43.37±0.18 42.04±0.08 41.4±0.15 42.54±0.02 40.33±0.09 40.18±0.19 

 Day 20 46.29±0.07 45.12±0.01 41.71±0.09 45.78±0.04 44.44±0.18 40.83±0.10 

 Day 30  47.34±0.14 45.84±0.25 42.38±0.13 46.197±0.12 45.2±0.05 41.33±0.06 

Day 45  47.24±0.07 45.84±0.08 42.907±0.07 47.197±0.012 46.2±0.05 43.53±0.06 

 

From the obtained results for the investigated phenomenon - dynamics of dry matter 

content, we can state a constant increase in the dry matter content in all investigated varieties. The 

highest content of dry matter after the end of the ripening process among the tested varieties of 

white brine cheese was observed in Variant A1 and that is 47.24±0.07%, which is 5.71% higher 

than variant B3 which has the lowest content of dry matter at 45- ot day of 41.53±0.06%. 

From these obtained results we can also conclude that the fundamental factor is the level 

of pasteurization and how it affects the level of dry matter content in the final product, i.e. the more 

the level of pasteurization increases in the production process, the more the dry matter content 

decreases. matter in the final product. 

Based on the data obtained for the dry matter content of the monitored varieties of white 

brine cheese (A1, A2, A3, B1, B2 and B3) in the time interval from the 5th to the 45th day of the 

production process, as well as based on their statistical processing using a two-factor analysis of 
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variance using the ANOVA test, we can state the following for this parameter:  For the quality 

parameter dry matter content, according to statistical calculations, the null hypotheses (H0К, H0Т 

and H0КТ) are rejected and for this examined quality parameter the alternative hypotheses (H1К, 

H1Т and H1КТ) are valid, with which we can state that: A) the used starter cultures (A, B) 

significantly affect the mean value of water content at the p<0.05 level (Hypothesis-H1K), B) the 

applied pasteurization temperature regimes (72oC, 76oC and 85oC) also significantly affect the 

mean value of dry matter content at the p<0.05 level (Hypothesis-H1T). C) These fundamental 

factors in common interaction significantly affect the mean value of the monitored dry matter 

content parameter. 

 DYNAMIC OF ACTIVE ACIDITY (PH) 

 

Table 3. Dynamic of pH of examined white brined cheese variants 

Period 
Cheese variant (x̅±SD) 

A1 A2 A3 B1 B2 B3 

Day 5  4.61±0.01 4.65±0.05 4.43±0.03 4.59±0.02 4.62±0.03 4.67±0.03 

Day 10 4.50±0.01 4.40±0.05 4.38±0.03 4.52±0.03 4.52±0.03 4.45±0.03 

 Day 20 4.33±0.03 4.32±0.03 4.28±0.03 4.32±0.03 4.32±0.03 4.35±0.05 

 Day 30  4.27±0.03 4.25±0.02 4.17±0.03 4.22±0.03 4.22±0.03 4.28±0.03 

Day 45  4.13±0.12 4.03±0.06 3.96±0.08 4.01±0.06 3.90±0.09 4.10±0.06 

 

 

For the quality parameter active acidity (pH), according to statistical calculations, the null 

hypotheses H0K and H0T are rejected, and H0KT is not rejected and the same applies to this studied 

parameter. From the alternative hypotheses (H1K and H1T) are valid, with which we can conclude 

that: A. the used starter cultures (A, B) significantly affect the mean value of active acidity at the 

p<0.05 level (Hypothesis-H1K), B. the applied pasteurization temperature regimes (72°C, 76°C 

and 85°C) also significantly affect the mean value of active acidity at the p<0.05 level (Hypothesis-

H1T).      C. These fundamental factors in common interaction do not significantly affect the mean 
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value of the monitored active acidity parameter, i.e. the used starter culture and the pasteurization 

temperature do not have a significant influence on the mean value of the active acidity indicator 

(pH) in all monitored variants (A1, A2, A3, B1, B2 and B3) white brine cheese, at the level of p<0.05, 

(Hypothesis H0KT). 

DYNAMIC OF TITRABLE ACIDITY 

 

Table 4. Dynamic of titrable acidity of examined white brined cheese variants 

Period 

Cheese variant (x̅±SD) 

A1 A2 A3 B1 B2 B3 

Day 5  76.17±0.29 75.4±0.35 79.76±0.06 80.53±0.31 78.53±0.31 80.27±0.21 

Day 10 82.50±0.10 83.1±0.17 81.73±0.12 85.5±0.30 84.7±0.17 90.27±0.21 

 Day 20 84.37±0.15 86.53±0.46 84.6±0.35 90.37±0.38 92.57±0.40 94.47±0.35 

 Day 30  90.13±0.12 88.13±0.23 92.57±0.21 94.667±0.42 98.33±0.42 100.43±0.15 

Day 45  100±0.59 100.53±0.23 109.6±0.53 105.7±0.27 108.367±0.32 112.167±0.29 

 

For the quality parameter titrable acidity, according to statistical calculations, the null 

hypotheses (H0К, H0Т and H0КТ) are rejected and the alternative hypotheses (H1К, H1Т and H1КТ) 

are valid for this examined quality parameter. With each of these alternative hypotheses, we can 

conclude that: A) the used starter cultures (A, B) significantly affect the mean value of the titrable 

acidity at the p<0.05 level (Hypothesis-H1K), B) the applied pasteurization temperature regimes 

(72oC, 76oC and 85oC) also significantly affect the mean value of titrable acidity at the p<0.05 

level (Hypothesis-H1T). C. These fundamental factors in common interaction significantly 

influence the mean value of the monitored titrable acidity parameter, i.e. the starter culture used 

and the pasteurization temperature have a significant influence on the mean value of the titrable 

acidity indicator in all monitored variants (A1, A2, A3, B1, B2 and B3) white brine cheese, at the 

p<0.05 level, (Hypothesis H1KT). 
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DYNAMICS OF MILK FAT CONTENT 

 

Table 5. Dynamic of milk fat content of examined white brined cheese variants 

Period 

Cheese variant (x̅±SD) 

A1 A2 A3 B1 B2 B3 

Day 5  23.93±0.06 24.90±0.10 24.73±0.06 22.07±0.06 22.48±0.03 22.67±0.12 

Day 10 24.20±0.05 24.97±0.06 24.82±0.03 22.55±0.05 22.92±0.03 23.03±0.06 

 Day 20 24.55±0.05 25.0±0.09 25.06±0.04 23.22±0.13 23.47±0.06 23.43±0.12 

 Day 30  24.60±0.10 25.18±0.08 25.18±0.03 23.83±0.03 23.60±0.05 23.60±0.10 

Day 45  24.45±0.05 25.03±0.03 24.92±0.03 23.48±0.11 23.38±0.03 23.20±0.01 

 

For the quality parameter milk fat content, according to statistical calculations, the null 

hypotheses (H0К, H0Т and H0КТ) are rejected and the alternative hypotheses (H1К, H1Т and H1КТ) 

are valid for this examined quality parameter. With each of these alternative hypotheses, we can 

conclude that: A) the used starter cultures (A, B) significantly affect the mean value of the milk 

fat content at the p<0.05 level (Hypothesis-H1K), B) the applied pasteurization temperature 

regimes (72oC, 76oC and 85oC) also significantly affect the mean value of milk fat content at the 

p<0.05 level (Hypothesis-H1T). C. These fundamental factors in common interaction significantly 

influence the mean value of the monitored milk fat content parameter, i.e. the starter culture used 

and the pasteurization temperature have a significant influence on the mean value of the milk fat 

content indicator in all monitored variants (A1, A2, A3, B1, B2 and B3) white brine cheese, at the 

p<0.05 level, (Hypothesis H1KT). 
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DYNAMIC OF MILK FAT IN DRY MATTER CONTENT 

 . 

Табела 6. Dynamics of milk fat in dry matter content of examined white brined cheese 

variants 

Period 

Cheese variant (x̅±SD) 

A1 A2 A3 B1 B2 B3 

Day 5  56.17±0.45 60.03±0.40 62.30±0.11 53.11±0.13 55.80±0.24 57.86±0.08 

Day 10 55.80±0.18 59.38±0.11 59.94±0.28 53.01±0.10 56.83±0.17 57.33±0.14 

 Day 20 53.04±0.12 55.41±0.01 60.06±0.18 50.72±0.30 52.80±0.30 57.39±0.36 

 Day 30  51.96±0.06 54.94±0.46 59.41±0.24 51.59±0.12 52.21±0.16 57.10±0.32 

Day 45  51.76±0.18 54.65±0.15 58.07±0.12 49.74±0.11 50.60±0.11 53.52±0.31 

 

According to the obtained values for the milk fat in dry matter, all the monitored varieties 

of white brine cheese (A1, A2, A3, B1, B2 and B3) can be classified as full-fat cheeses. 

 

DYNAMICS OF PROTEIN CONTENT 

 

Table 7. Dynamics of protein content of examined white brined cheese variants 

 

Period 
Cheese variant (x̅±SD) 

A1 A2 A3 B1 B2 B3 

Day 5  13.90±0.05 13.74±0.05 13.22±0.06 13.25±0.05 13.75±0.05 12.58±0.03 

Day 10 14.52±0.03 13.92±0.03 13.29±0.02 13.62±0.04 13.27±0.04 13.14±0.04 

 Day 20 14.81±0.03 14.25±0.03 13.76±0.09 13.85±0.05 13.70±0.02 13.68±0.02 

 Day 30  15.11±0.07 14.64±0.08 14.25±0.07 14.62±0.04 14.27±0.04 13.88±0.03 

Day 45  14.90±0.05 14.11±0.04 13.55±0.05 14.07±0.08 13.92±0.03 13.27±0.03 
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For the quality parameter protein content, according to statistical calculations, the null 

hypotheses (H0К, H0Т and H0КТ) are rejected and the alternative hypotheses (H1К, H1Т and H1КТ) 

are valid for this examined quality parameter. With each of these alternative hypotheses, we can 

conclude that: A) the used starter cultures (A, B) significantly affect the mean value of the protein 

content at the p<0.05 level (Hypothesis-H1K), B) the applied pasteurization temperature regimes 

(72oC, 76oC and 85oC) also significantly affect the mean value of protein content at the p<0.05 

level (Hypothesis-H1T). C. These fundamental factors in common interaction significantly 

influence the mean value of the monitored protein content parameter, i.e. the starter culture used 

and the pasteurization temperature have a significant influence on the mean value of the protein 

content indicator in all monitored variants (A1, A2, A3, B1, B2 and B3) white brine cheese, at the 

p<0.05 level, (Hypothesis H1KT). 

DYNAMICS OF SALT CONTENT 

 

Table 8.  Dynamics of salt content of examined white brined cheese variants 

Period 

Cheese variants (x̅±SD) 

A1 A2 A3 B1 B2 B3 

Day 5  1.93±0.03 2.18±0.08 2.04±0.02 1.87±0.03 2.12±0.03 1.75±0.05 

Day 10 2.68±0.03 2.95±0.05 2.92±0.06 2.87±0.08 2.93±0.03 2.25±0.05 

 Day 20 3.05±0.01 3.30±0.01 3.32±0.06 3.31±0.01 3.29±0.03 2.77±0.03 

 Day 30  3.19±0.04 3.50±0.01 3.60±0.02 3.51±0.01 3.51±0.01 3.43±0.08 

Day 45  3.44±0.02 3.57±0.04 3.69±0.01 3.68±0.01 3.70±0.01 3.69±0.01 

 

For the quality parameter salt content, according to statistical calculations, the null 

hypotheses (H0К, H0Т and H0КТ) are rejected and the alternative hypotheses (H1К, H1Т and H1КТ) 

are valid for this examined quality parameter. With each of these alternative hypotheses, we can 

conclude that: A) the used starter cultures (A, B) significantly affect the mean value of the salt 

content at the p<0.05 level (Hypothesis-H1K), B. the applied pasteurization temperature regimes 
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(72oC, 76oC and 85oC) also significantly affect the mean value of salt content at the p<0.05 level 

(Hypothesis-H1T). C. These fundamental factors in common interaction significantly influence the 

mean value of the monitored salt content parameter, i.e. the starter culture used and the 

pasteurization temperature have a significant influence on the mean value of the salt content 

indicator in all monitored variants (A1, A2, A3, B1, B2 and B3) white brine cheese, at the p<0.05 

level, (Hypothesis H1KT). 

DYNAMIC OF SALT CONTENT IN BRINE SOLUTION 

Table 9.  Dynamic of salt content in brine solution of examined white brined cheese 

variants 

Period 
Cheese variants (x̅±SD) 

A1 A2 A3 B1 B2 B3 

Day 5  8.07±0.06 8.30±0.10 8.03±0.06 8.08±0.09 8.20±0.05 8.12±0.03 

Day 10 8.00±0.01 8.28±0.03 7.88±0.08 8.05±0.09 8.17±0.29 8.05±0.09 

 Day 20 7.23±0.06 7.43±0.03 7.24±0.05 7.13±0.06 7.27±0.21 6.85±0.05 

 Day 30  7.37±0.12 7.17±0.06 7.10±0.09 7.03±0.06 6.83±0.06 6.58±0.08 

Day 45  6.78±0.13 6.88±0.03 6.15±0.01 6.48±0.01 6.48±0.10 6.32±0.03 

 

For the quality parameter salt content in brine solution, according to statistical calculations, 

the null hypotheses (H0К, H0Т and H0КТ) are rejected and the alternative hypotheses (H1К, H1Т 

and H1КТ) are valid for this examined quality parameter. With each of these alternative 

hypotheses, we can conclude that: A) the used starter cultures (A, B) significantly affect the mean 

value of the salt content in brine solution at the p<0.05 level (Hypothesis-H1K), B) the applied 

pasteurization temperature regimes (72oC, 76oC and 85oC) also significantly affect the mean value 

of salt content in brine solution at the p<0.05 level (Hypothesis-H1T). C. These fundamental factors 

in common interaction significantly influence the mean value of the monitored salt content in brine 

solution parameter, i.e. the starter culture used and the pasteurization temperature have a 

significant influence on the mean value of the salt content in brine solution indicator in all 

monitored variants (A1, A2, A3, B1, B2 and B3) white brine cheese, at the p<0.05 level, (Hypothesis 

H1KT). 
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DYNAMIC OF TITRABLE ACIDITY OF BRINE SOLUTION 

 

Table 10. Dynamic of titrable acidity of brine solution of examined white brined cheese 

variants 

Period 
Cheese variants (x̅±SD) 

A1 A2 A3 B1 B2 B3 

Day 5  41.47±0.31 40.63±0.32 30.40±0.35 39.53±0.50 39.57±0.40 28.37±0.32 

Day 10 44.30±0.26 44.47±0.31 32.20±0.20 42.20±0.20 38.17±0.29 30.2±0.20 

 Day 20 51.52±0.28 45.73±0.06 35.33±0.12 46.60±0.44 40.60±0.44 35.3±0.17 

 Day 30  52.33±0.23 50.53±0.23 36.47±0.31 48.20±0.20 40.67±0.15 36.2±0.20 

Day 45  54.13±0.23 52.23±0.46 39.47±0.31 49.03±0.21 47.12±0.19 44.09±0.28 

 

For the quality parameter brine solution acidity, according to statistical calculations, the 

null hypotheses (H0К, H0Т and H0КТ) are rejected and the alternative hypotheses (H1К, H1Т and 

H1КТ) are valid for this examined quality parameter. With each of these alternative hypotheses, 

we can conclude that: A) the used starter cultures (A, B) significantly affect the mean value of the 

brine solution acidity at the p<0.05 level (Hypothesis-H1K), B) the applied pasteurization 

temperature regimes (72oC, 76oC and 85oC) also significantly affect the mean value of brine 

solution acidity at the p<0.05 level (Hypothesis-H1T). C. These fundamental factors in common 

interaction significantly influence the mean value of the monitored brine solution acidity 

parameter, i.e. the starter culture used and the pasteurization temperature have a significant 

influence on the mean value of the brine solution acidity indicator in all monitored variants (A1, 

A2, A3, B1, B2 and B3) white brine cheese, at the p<0.05 level, (Hypothesis H1KT). 
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DYNAMIC OF WATER PHASE SALT CONTENT 

 

Table11: Dynamic of water phase salt content of examined white brined cheese variants 

Period 

Cheese variant (x̅±SD) 

A1 A2 A3 B1 B2 B3 

5 ден 3.37±0.04 3.73±0.13 3.38±0.04 3.20±0.05 3.55±0.06 2.88±0.08 

10 ден 4.74±0.06 5.09±0.08 4.98±0.09 4.99±0.13 4.92±0.06 3.76±0.08 

20 ден 5.67±0.01 6.38±0.02 5.69±0.09 6.10±0.01 5.92±0.06 4.67±0.05 

30 ден 6.06±0.07 6.46±0.03 6.25±0.04 6.52±0.02 6.40±0.01 5.85±0.13 

45 ден 6.52±0.04 6.59±0.07 6.47±0.02 6.98±0.02 6.88±0.02 6.31±0.01 

 

The highest value for this parameter on the 45th day was determined for Variant B1, and 

the lowest was observed for Variant B3. The used starter cultures (A, B) as well as the applied 

pasteurization temperature regimes (72oC, 76oC and 85oC) have a significant influence on this 

quality parameter in all monitored white brine cheese varieties (A1, A2, A3, B1, B2 and B3). For the 

quality parameter water phase salt content, according to statistical calculations, the null hypotheses 

(H0К, H0Т and H0КТ) are rejected and the alternative hypotheses (H1К, H1Т and H1КТ) are valid 

for this examined quality parameter. With each of these alternative hypotheses, we can conclude 

that: A) the used starter cultures (A, B) significantly affect the mean value of the water phase salt 

content at the p<0.05 level (Hypothesis-H1K), B) the applied pasteurization temperature regimes 

(72oC, 76oC and 85oC) also significantly affect the mean value of water phase salt content at the 

p<0.05 level (Hypothesis-H1T). C. These fundamental factors in common interaction significantly 

influence the mean value of the monitored water phase salt content parameter, i.e. the starter 

culture used and the pasteurization temperature have a significant influence on the mean value of 
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the water phase salt content indicator in all monitored variants (A1, A2, A3, B1, B2 and B3) white 

brine cheese, at the p<0.05 level, (Hypothesis H1KT). 

 

RIPENINNIG INDEX OF EXAMINED CHEESE SAMPLES 

 From the obtained results, it can be noted that the ripenning index ranges from 15.64% 

(Variant B1) to 16.53% (Variant B3). From the obtained results for all variants, it can be concluded 

that variants A1, A2 and B3 have approximate values for the ripenning index which is 16.51%, 

16.46% and 16.53% respectively, and slightly lower values for the ripenning index were observed 

for variants A3. B1 and B2, whose values are 16.08%, 15.80% and 15.64%, respectively. 

PROFILE OF FREE AMINO ACIDS IN EXAMINED WHITE BRINED CHEESE 

VARIANTS 

Table 12. Profile of free amino acids in examined white brined cheese variants 

Amino acids mg (%) 
White brined cheese variants (Day 45) 

A1 A2 A3 B1 B2 B3 

Lysine 31 31.2 31.6 27.1 29.7 30.1 

Histidine 15.1 15.4 15.5 13.1 14.4 14.6 

Arginine 4.8 4.9 5.2 5.06 3.5 3.7 

Threonine 3.2 3.6 3.8 3.3 3 3.1 

Valine 14 14.2 14.5 14.28 13.1 13.5 

Methionine 8.3 8.6 8.9 7.78 7.4 7.7 

Isoleucine 6.3 6.5 6.8 5.94 5.3 5.6 

Leucine 14.1 14.4 14.9 13.44 13.8 13.9 

Phenylalanine 16.1 16.3 16.4 15.11 15.3 15.6 

Total essential                        

free amino acids  
112.9 115.1 117.6 105.11 105.5 107.8 

Asparginic acid 10.8 11.2 11.8 9.3 10.2 10.7 

Proline 3.2 3.6 3.8 2.6 2.9 3.2 

Glycine 5.7 6 6.1 4.5 4.8 5 

Alanine 4.2 4.6 5.2 3 3.2 3.6 

Cysteine 7.1 7.4 7.8 6 6.3 6.6 

Tyrosine - - - - - - 
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Total non-essential free 

amino acids 
31 32.8 34.7 25.4 27.4 29.1 

Total content of free 

amino acids 
143.9 147.9 152.3 130.51 132.9 136.9 

 

In the composition of the essential amino acids, the amino acid lysine (about 13 mg%) is 

represented in the largest percentage in all the monitored variants, and in the composition of the 

non-essential amino acids in all the monitored variants, the aspartic acid is represented in the 

largest percentage (about 10 mg%). 

PROFILE OF FREE FATTY ACIDS OF EXAMINED WHITE BRINED CHEESE 

VARIANTS  

Table 13. Profile of free fatty acids of examined white brined cheese variants  

Fatty acids  
White brined cheese variants (Day 45, mg %) 

A1 A2 A3 B1 B2 B3 

CH3COOH 0.04 0.06 0.08 0.02 0.03 0.05 

C4:0 0.02 0.02 0.06 0.01 0.01 0.02 

C8:0 0.41 0.39 0.392 0.22 0.21 0.11 

C10:0 4.13 3.52 4.85 4.1 4.23 4.19 

C12:0 4.45 4.39 4.512 4.02 4.11 4.22 

C14:0 13.2 12.22 13.426 13.022 13.1 12.49 

C16:0 36.32 36.21 35.4 35.77 36.68 37.26 

C18:0 14.22 14.75 14.93 13.84 13.75 14.36 

Total saturated 

fatty acids 
72.79 71.56 73.65 71.002 72.12 72.7 

C18:1 26.11 26.34 24.46 27.12 26.03 25.58 

C18:2 1.11 2.17 1.97 1.88 1.89 1.75 

Total unsaturated 

fatty acids 
27.22 28.51 26.43 29 27.92 27.33 

From the obtained results, we can conclude that of the detected saturated fatty acids in the 

highest percentage in all monitored variants, palmitic acid (C16:0) was represented, and its content 
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ranged from 35.4 mg% (Variant A3) to 37.26 mg% (Variant B3). The second most abundant 

saturated fatty acid is stearic acid (C18:0), and its content ranged from 13.44 mg% (Variant B1) to 

14.93 mg% (Variant A3). 

 

MICROBIOLOGICAL QUALITY OF THE FOLLOWING WHITE BRINE CHEESE 

VARIANTS  

Table 14. Microbiological quality of the following white brine cheese 

variants ( Day 5) 

 

White brined 

cheese 

variants  

Microbiological quality (Day 5) 

Coliforms 

(Cfu/g) 

E. Coli 

(Cfu/g) 

 

Pathogenic 

Staphylococus 

Cfu/g 

 

 

Molds 

 

 

Yeasts 

Listeria 

Cfu/g 

Salmonella 

Cfu/g 

А1 < 10 < 10 < 10 < 10 1800 n.d. in 25 g n.d. in 25 g 

            А2 < 10 < 10 < 10 < 10 2000 n.d. in 25 g n.d. in 25 g 

А3 < 10 < 10 < 10 < 10 2270 n.d. in 25 g n.d. in 25 g 

B1 < 10 < 10 < 10 < 10 2400 n.d. in 25 g n.d. in 25 g 

B2 < 10 < 10 < 10 < 10 9200 n.d. in 25 g n.d. in 25 g 

B3 < 10 < 10 < 10 < 10 13000 n.d. in 25 g n.d. in 25 g 

 

Table 15. Microbiological quality of the following white brine cheese 

variants ( Day 30) 

 

White brined 

cheese 

variants 

Microbiological quality (Day 30) 

Coliforms 

(Cfu/g) 

E. Coli 

(Cfu/g) 

 

Pathogenic 

Staphylococus 

Cfu/g 

 

 

Molds 

 

 

Yeasts 

Listeria 

Cfu/g 

Salmonella 

Cfu/g 

А1 < 10 < 10 < 10 < 10 < 10 n.d. in 25 g n.d. in 25 g 

            А2 < 10 < 10 < 10 < 10 < 10 n.d. in 25 g n.d. in 25 g 

А3 < 10 < 10 < 10 < 10 < 10 n.d. in 25 g n.d. in 25 g 
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B1 < 10 < 10 < 10 < 10 < 10 n.d. in 25 g n.d. in 25 g 

B2 < 10 < 10 < 10 < 10 < 10 n.d. in 25 g n.d. in 25 g 

B3 < 10 < 10 < 10 < 10 < 10 n.d. in 25 g n.d. in 25 g 

 

Table 16. Microbiological quality of the following white brine cheese 

variants ( Day 45) 

White brined 

cheese 

variants 

Microbiological quality (Day 45) 

Coliforms 

(Cfu/g) 

E. Coli 

(Cfu/g) 

Coliforms 

(Cfu/g) 
Мувли 

Coliforms 

(Cfu/g) 

Listeria 

Cfu/g 

Coliforms 

(Cfu/g) 

А1 < 10 < 10 < 10 < 10 < 10 n.d. in 25 g n.d. in 25 g 

А2 < 10 < 10 < 10 < 10 < 10 n.d. in 25 g n.d. in 25 g 

А3 < 10 < 10 < 10 < 10 < 10 n.d. in 25 g n.d. in 25 g 

B1 < 10 < 10 < 10 < 10 < 10 n.d. in 25 g n.d. in 25 g 

B2 < 10 < 10 < 10 < 10 < 10 n.d. in 25 g n.d. in 25 g 

B3 < 10 < 10 < 10 < 10 < 10 n.d. in 25 g n.d. in 25 g 

  

According to the results for the microbiological correctness of the monitored varieties of 

white brine cheese (A1, A2, A3, B1, B2 and B3), in the three time intervals (5th, 30th and 45th day) 

it is confirmed that in the process of production of the cheeses, as well as during the production of 

the final product, all variants meet the necessary parameters for microbiological correctness, that 

is, no pathogenic microorganisms were found in the products, and this indicates complete 

compliance with good hygiene practices in the production process. Listeria and Salmonella 

bacteria were not identified in 25g of the analyzed samples, and the other investigated 

microbiological indicators such as yeasts, molds, pathogenic staphylococci, E.coli and coliform 

bacteria were identified in an amount less than 10, which satisfies the quality from a 

microbiological point of view. 
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TOTAL BACTERIA COUNT LACTOBACILLUS И LACTOCOCCUS 

Table 17. Dynamics of total number  Lactococcus and  Lactobacillus bacteria during cheese 

ripenning process (log CFU/g)     

Type of Bacteria  Period 
Cheese variant 

А1 А2 А3 B1 B2 B3 

Lactococcus             

(log CFU/g) 

Day 5  9.52 9.56 10.41 8.82 8.81 9.81 

Day 30  8.36 8.32 8.2 7.41 6.52 6.32 

Day 45  6.52 6.56 6.27 4.34 3.62 3.07 

Lactobacillus                                              

(log CFU/g) 

Day 5  7.51 7.57 6.32 4.34 4.54 3.2 

Day 30  7.64 7.56 6.27 6.79 6.78 6.75 

Day 45  8.11 8.34 8.38 6.55 6.7 6.66 

 

SENSORY ANALYSIS OF THE VARIANTS OF WHITE BRINED CHEESE 

 

 From the obtained results of the sensory analysis, it can be concluded that the most 

acceptable variant for end consumers is the variant white brine cheese A2, for which we calculated 

an average mean rating of 4.17±0.33, and the percentage of the maximum possible quality was 

83.40±10.55. This variant was produced using an intermediate level of pasteurization of 76oC with 

a holding time of 240 seconds, and the culture of Chr was used as a starter culture. Hansen for 

white brine cheese. 

QUANTITATIVE CHARACTERISTICS OF THE FOLLOWING VARIETIES OF 

WHITE BRINED CHEESE 

 According to the obtained results, it can be concluded that the highest yield was observed 

in the production of variant A3 with 4.84±0.12 liters of milk which were needed for the production 

of one kilogram of cheese, followed by variants B3 with 4.91±0.06 liters/kilogram of cheese, A2-
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6.05± 0.63 liters/kilogram of cheese, B2 - 6.22±0.78 liters/kilogram of cheese, B1-6.69±0.59 

liters/kilogram of cheese and B2- 6.54±0.29 liters/kilogram of cheese. 

CONCLUSIONS 

Based on the obtained and processed results of the tests carried out in this doctoral dissertation, 

the following conclusions can be made:  

  The milk used for the production of the six varieties of white brine cheese had the 

following physico-chemical and microbiological parameters: dry matter: 12.12%, dry matter 

without fat: 7.92%, milk fat: 3.71% - 4.07%, protein: 3.29%, lactose: 4.28%, freezing point:                

-0.521oC, specific gravity: 1.031, titrable acidity: 6.5oSH, active acidity: 6.67 pH units, total 

bacterial count: 365,000/ml and somatic cell count: 334,000/ml. Antibotics were not detected in 

any sample. With the exception of the total number of bacteria that is corrected by the mandatory 

pasteurization, this raw material satisfied the parameters for the production of white brine cheese. 

 The water content of the six varieties of white brine cheese constantly decreases during 

the ripening process, and the recorded values on the 45th day ranged from 52.76±0.07% to 

58.47±0.22. According to the statistical analysis, the used starter cultures (A, B) as well as the 

applied pasteurization temperature regimes (72oC, 76oC and 85oC), individually and in joint 

interaction, have a significant impact on this quality parameter in all monitored variants (A1, A2, 

A3, B1, B2 and B3) for level p <0.05. 

 The dry matter content in the six varieties of white brine cheese constantly increases 

during the ripening process, and the recorded values on the 45th day ranged from 41.53±0.06% to 

47.24±0.07%. According to the statistical analysis, the used starter cultures (A, B) as well as the 

applied pasteurization temperature regimes (72oC, 76oC and 85oC), individually and in joint 

interaction, have a significant influence on this quality parameter in all monitored variants (A1, A2, 

A3, B1, B2 and B3) for p<0.05 level. 

 The determined values measured for the active acidity show a constant decrease of this 

quality parameter in all six produced varieties of white brine cheese from the first to the 45th day 

of the ripening process. The parameters for active acidity on the 45th day ranged from 3.90±0.09 

to 4.13±0.12. According to the statistical analysis, the used starter cultures (A, B) as well as the 

applied pasteurization temperature regimes (72oC, 76oC and 85oC), individually have a significant 
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influence on this quality parameter in all monitored variants (A1, A2, A3, B1, B2 and B3 ) for the 

p<0.05 level. 

 The determined values measured for titrable acidity show a constant decrease of this 

quality parameter in all six produced varieties of white brine cheese from the first to the 45th day 

of the ripening process. The titrable acidity parameters on the 45th day ranged from 100±0.59oSH 

to 112.16±0.29oSH. According to the statistical analysis, the used starter cultures (A, B) as well as 

the applied pasteurization temperature regimes (72oC, 76oC and 85oC), individually and in joint 

interaction, have a significant impact on this quality parameter in all monitored variants for the 

p<0.05 level.   

 The determined values measured for milk fat content show a constant increase of this 

quality parameter until the 30th day, and from the 30th day to the 45th day, a minimal decrease in 

the milk fat content was determined in all monitored varieties of white brine cheese. The 

parameters for milk fat content on the 45th day ranged from 23.20±0.01% to 

25.03±0.03%. According to the statistical analysis, the used starter cultures (A, B) as well as the 

applied pasteurization temperature regimes (72oC, 76oC and 85oC), individually and in joint 

interaction, have a significant impact on this quality parameter in all monitored variants for the 

p<0.05 level. 

 The determined values measured for the content of milk fat in dry matter show a constant 

decrease of this quality parameter, so on the 45th day the following limit values for this parameter 

were determined: 49.74±0.11%. to 58.07±0.12%. According to the obtained values for the milk 

fat in dry matter, all the monitored varieties of white brine cheese (A1, A2, A3, B1, B2 and B3) can 

be classified as full-fat cheeses;   

 The determined values measured for protein content show a constant increase in this 

quality parameter until the 30th day, and from the 30th day to the 45th day, a minimal decrease in 

the protein content was determined in all monitored varieties of white brine cheese, which is result 

of their breakdown to amino acids. The protein content parameters on the 45th day ranged from 

13.27±0.03% to 14.90±0.05%. According to the statistical analysis, the used starter cultures (A, 

B) as well as the applied pasteurization temperature regimes (72oC, 76oC and 85oC), individually 

and in joint interaction, have a significant influence on this quality parameter in all monitored 

varieties of white brine cheese (A1, A2, A3, B1, B2 and B3) for p<0.05 level 
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 The determined values measured for NaCl content show a constant increase of this quality 

parameter until the 45th day, in all monitored varieties of white brine cheese, which is the result 

of the osmotic-diffusion processes that occur during the transfer of salt in the cheese and water in 

the saline solution . The parameters for NaCl content on day 45 ranged from 3.44±0.02 to 

3.70±0.01. The used starter cultures (A, B) as well as the applied pasteurization temperature 

regimes (72oC, 76oC and 85oC)do not have a significant impact on this quality parameter in all 

monitored white brine cheese varieties (A1, A2, A3, B1, B2 and B3).  

 . The determined values measured for the content of NaCl in brine show the intention of 

a minimal reduction of this quality parameter until the 45th day, in all monitored varieties of white 

brine cheese. The NaCl content parameters on day 45 ranged from 6.15±0.01% to 

6.88±0.01%. The used starter cultures (A, B) as well as the applied pasteurization temperature 

regimes (72oC, 76oC and 85oC) do not have a significant impact on this quality parameter in all 

monitored white brine cheese varieties (A1, A2, A3, B1, B2 and B3). 

  . The determined values measured for titrable acidity of added brine show a constant 

increase of this quality parameter up to the 45th day, in all monitored varieties of white brine 

cheese. The parameters for titrable acidity on the 45th day ranged from 39.47±0.31oSH to 

54.13±0.23oSH. The used starter cultures (A, B) as well as the applied pasteurization temperature 

regimes (72oC, 76oC and 85oC) have a significant influence on this quality parameter in all 

monitored varieties of white brine cheese (A1, A2, A3, B1, B2 and B3). 

 The determined values measured for the water phase salt content in the show the intention 

of a constant increase of this quality parameter until the 45th day, in all monitored varieties of 

white brine cheese. The parameters for the salt content in the water phase on the 45th day ranged 

from 6.31±0.01oSH to 6.98±0.02oSH. The used starter cultures (A, B) as well as the applied 

pasteurization temperature regimes (72oC, 76oC and 85oC) have a significant influence on this 

quality parameter in all monitored white brine cheese varieties (A1, A2, A3, B1, B2 and B3) 

 The determined values measured for water content in fat-free dry matter show the 

intention of a constant minimum reduction of this quality parameter until the 45th day, in all 

monitored varieties of white brine cheese. The parameters for water content in lean dry matter on 

the 45th day ranged from 69.00±0.16oSH to 76.04±0.08oSH. The used starter cultures (A, B) as 

well as the applied pasteurization temperature regimes (72oC, 76oC and 85oC) have a significant 
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influence on this quality parameter in all monitored white brine cheese varieties (A1, A2, A3, B1, 

B2 and B3). 

 From the determined values for the ripening  index in the monitored white brine cheese 

variants, it can be concluded that the variants A1, A2 and B3 have approximate values for the 

maturity index which is 16.51%, 16.46% and 16.53% respectively, and slightly lower values for 

the maturity index was observed in the variants A3, B1 and B2, whose values are 16.08%, 15.80% 

and 15.64%, respectively. 

 According to the presented results for the content of free amino acids in the monitored 

varieties of white brine cheese, it can be concluded that the cheeses produced with starter culture 

A (A1, A2 and A3) have a significantly higher content of free fatty acids compared to the cheeses 

produced with starter culture B (B1, B2 and B3), which does not lead to the conclusion that the used 

starter culture affects the content of free amino acids during the production process in white brine 

cheese. In variants A1, A2 and A3, the content of free amino acids on day 45 ranged from 143.9 

mg% to 152.3 mg%, and in variants B1, B2 and B3, the content of free amino acids was significantly 

lower and ranged from 130.51mg% to 136.9mg%. It was determined that the temperature of heat 

treatment of milk also affects the content of free amino acids in the white brine cheese varieties 

monitored. From the essential amino acids, the presence of: lysine, histidine, arginine, threonine, 

valine, methionine, isoleucine, leucine and phenylalanine was determined, and from the non-

essential ones: aspartic acid, proline, glycine, alanine, cystine and tyrosine. 

 According to the presented results for the content of fatty acids in the monitored varieties 

of white brine cheese, the following representation can be ascertained: palmitic acid, stearic acid, 

acetic acid, butyric acid, caprylic acid, capric acid, lauric acid. of the saturated fatty acids, myristin 

and myristin were not detected: valerian and capronic acid, and of the unsaturated fatty acids, 

lenoleic acid was detected in the highest percentage. From the obtained results for the fatty acid 

composition of the monitored white brine cheese variants (A1, A2, A3, B1, B2 and B3), it can be 

concluded that it is approximately identical in each of the variants, so it can be concluded that the 

starter culture used and the different level of pasteurization, as fundamental factors in the 

production process of white brine cheese, they have no influence on the final fatty acid composition 

of the final product. 

 According to the results for the microbiological correctness of the monitored varieties of 

white brine cheese (A1, A2, A3, B1, B2 and B3), in the three time intervals (5th, 30th and 45th day) 
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it is confirmed that in the process during the production of the cheeses as well as during the 

production of the final product, all varieties meet the necessary parameters for microbiological 

correctness, i.e. no pathogenic microorganisms were found in the products, and this indicates a 

complete respect for good hygiene practices in the production process; 

 The determined values for the beneficial bacteria of the Lactococcus on the 45th day are in 

the range from 1.2x103 to 3.6x106, and for the species Lactobacillus in the range from 3.6x106 to 

2.4x108. The representation of the total number of bacteria of the species Lactococcus on the 45th 

day of the ripening process is lower compared to the total number of bacteria of the species 

Lactobacillus for the same subsequent period, and in this period the dominant microflora is the 

bacteria of the species Lactobacillus. No influence of the fundamental factors on the total number 

of beneficial microflora has been determined. 

 The determined values obtained from the results of the sensory analysis, it can be 

concluded that the most acceptable variant for the final consumers is the variant white brine cheese 

A2 for which we calculated an average mean rating of 4.17±0.33, and the percentage of the 

maximum possible quality was 83.40±10.55. This variant was produced using an intermediate 

level of pasteurization of 76oC with a holding time of 240 seconds, and the culture of Chr.Hansen 

was used as a starter culture. Hansen for white brine cheese. 

 The determined values for the yield of the final product can be ascertained that the 

pasteurization temperature applied in the production process and how it affects the yield of the 

final product. The A3 variant, which according to the obtained results has the highest yield, in the 

process of its production, high pasteurization is applied at a temperature of 85oC, and at that 

temperature whey proteins are an integral part of the final product, which is not the case with lower 

pasteurizations (72oC and 76oC). , where the whey products are separated in the whey and are not 

part of the final product.  

 The correlation dependence was determined in all monitored varieties of white brine cheese 

(A1, A2, A3, B1, B2 and B3), between their investigated qualitative parameters; 

 

 

 

 


