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Influence of the kinetics of salting for Bulgarian white brined cheese, produced by mechanized 
and traditional technology on the starter and adjunct microflora during ripening

1 2 3P. Panayotov , V. Mihailov *, D. Rakov

1Department of Milk and Milk Products, Technological Faculty, University of Food Technologies, 26 Maritza, 4002 Plovdiv, Bulgaria
2Department of Animal Husbandry – Ruminants and Dairy Farming, Faculty of Agriculture, Trakia University, 6000 Stara Zagora, Bulgaria
3Company “Dimitar Madjarov”, 180 Vasil Aprilov, 4027 Plovdiv, Bulgaria

Abstract. The salting of Bulgarian white brined cheese produced by the traditional method was performed in brine with a concentration of NaCl 20 % and a 
temperature of 13°C, for 14 h. The Bulgarian white brined cheese produced by the mechanized method with processing line "Alpma", used dry salting (40 g 
NaCl per 1 kg of cheese). А mathematical model was established for the kinetics of salting for Bulgarian white brined cheese, produced by mechanized and 
traditional technology. The obtained results showed difference in the growth of starter and adjunct lactobacilli and lactococci for the two methods of production. 
The number of starter and adjunct lactobacilli and lactococci during ripening was higher in the cheese produced by the mechanical technology and dry salting.
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Introduction both Batches. The processing of the coagulum was performed 1 h
after the addition of the enzyme.

At 5, 15, 25, 35, 45, 55 days from the beginning of the ripening, The purpose of salting in all kind of cheese is primarily to impart 
and at 2, 4, 6, 8, 10 months from the start of storage, samples were the desired flavor. It also plays an important role in regulating the 
taken from the white brined cheese Batch A and Batch B and studies water content, the microbiological processes–respectively 
was carried out for the content of NaCl (Bulgarian State Standard acidification of the cheese during ripening, as well as influences on a 
8274:1982) and the lactococci and lactobacilli count (determined by number of physicochemical processes (Geurts et al., 1980; Guinee 
cultivations on synthetic culture media M17 and MRS, respectively, et al., 2004). Salting in brine is the most common way of salting 
and 48 h incubation at 30°C). The samples preparation for during the production of White Brined Cheese, and along with high 
microbiological analysis was according to IDF Standard 122C: 1996 performance and low consumption of salt it ensures even 
– 10 g of the cheese samples were put into container of peristaltic-penetration of salt in the cheese. The concentration of the brine is 

3type blender and 90 cm  of 20% sodium citrate solution was added. based on the type of cheese (McMahon et al., 2009). The microflora 
The mixture was stirred up until complete dispersion of the samples. of the cheese is presented mainly by the starter lactic acid bacteria, 

3 The suitable dilutions were made and 1 cm of each dilution was put which are inoculated into milk and non–starter lactic acid bacteria 
into Petri dishes and the molten media (44 ± 1°C) was added (M17 which contaminate milk after pasteurization. The lactic starter strain 
for lactococci and MRS for lactobacilli determination). After the used in cheese manufacture has influence on the rate of growth and 
media became solid the dishes were inverted and incubated at 30 ± final count of non–starter lactic acid bacteria during ripening (Martley 
1°C for 48 h.  After incubation all colonies were counted.et al., 1993).

The statistical analyses were performed using two-way The aim of this study is to investigate the influence of the 
multivariate analysis of variance (ANOVA) and multiple comparison kinetics of salting for Bulgarian white brined cheese, produced by 
tests were carried out to study the effect of both pasteurization and mechanized and traditional technology on the starter and adjunct 
ripening temperature on the physicochemical characteristics of microflora during ripening.
cheeses and the count of lactobacilli and lactococci. Statistical 
analyses were carried out on the averages of five results. 
Differences in the averages and F tests were considered significant Material and methods
when the computed probabilities were less than 0.05. All statistical 
procedures were computed using the Microsoft Excel and Sigma 

The two types of white brine cheeses were manufactured in 
Plot software.

industrial conditions. The pasteurization of the cow's milk for a 
Bulgarian white brined cheese was carried out at two different 
temperature regimes – 74°C for 20 min for cheese received by the 

Results and discussion traditional method – Batch A, and 76°C for 20 s for the cheese 
obtained by mechanized line "Alpma" – Batch B. For both Batches A 

The changes of NaCl content in the total mass of the white and B, the coagulation of the milk was performed at 34°C. There 
brined cheese produced by the traditional method – Batch A and the were added equal standard amounts of starter culture, CaCl  and 2
cheese produced by the mechanical method – Batch B is presented rennet, while the active acidity (pH) before coagulation was 6.6 for 
in Table 1 and Figure 1. From the data it is seen that the content of 
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NaCl in the total mass on the second day from the beginning of the a depth of 10 mm is 0.1%, the values being 2.8% and 2.7%. At a 
ripening of the cheese Batch A is 1,8%, which is slightly less than depth of 20 mm, the values were 2.7% for Batch A and 2.6% for 
Batch B, where the content of NaCl is 1.9%. On the tenth day of early Batch B. At a depth of 40 mm the difference between the two batches 
maturing there is a sharp increase in the content of NaCl for Batch A is slightly greater – 0.2% and the content of NaCl is 2.6% for Batch A 
– 0.4% and the increase in Batch B is 0.3%. On the twentieth day the and 2.4% for Batch B. At the forty-fifth day a decrease in the amount 
content of NaCl for Batch A is 2.81%, for while Batch B it is 2.7%. On of NaCl and in all three layers for Batch A and Batch B was observed. 
the thirtieth day the content of NaCl for Batch A is 2.77%, while for It corresponds to 0.1% at a depth of 10 mm and 0.2% at a depth of 20 
Batch B it is 2.59%. In the final stage studied – forty-fifth day from the mm for both. At a depth of 40 mm, the decrease was 0.2% for Batch A 
beginning of ripening, results in content of NaCl for Batch A – 2.69%, and 0.3% for Batch B.
and for Batch B – 2.46%. The number of lactic acid bacteria in the studied batches was 

The amount of NaCl, at a depth corresponding to 10, 20 and 40 monitored by determining the total number of lactococci and 
mm from the surface is investigated (Table 2). On the second day, at lactobacilli, over the period of maturation. Experimental data on the 
a depth of 10 to 20 mm, no difference between Batch A and Batch B alteration of the total number of lactobacilli is shown in Figure 2. The 
was reported, the figures were 2.0% and 1.8% NaCl. At a depth of 40 graph shows that the number of lactobacilli in white brined cheese 
mm the difference between the two batches is minimal, for Batch A Batch B is larger than that of Batch A in the studied stages of 
the value is 1.6% and for Batch B – 1.7%. On the tenth day since the maturation. On the second day of the beginning of ripening the 

6 -1beginning of ripening, in Batch A higher values were observed at a number of lactobacilli in Batch A is 2.88 x 10  CFU.g , and for Batch B 
6 -1depth of 10 mm and 20 mm by 0.1% as compared to Batch B, at a – 3.8 x 10  CFU.g . On the tenth day the number of lactobacilli 

6 6 -1depth of 40 mm the amount of NaCl is the same in both tested increased to 4.8 x 10  CFU/g for Batch A and 5.2 x 10  CFU.g  for 
batches. On the twentieth day the difference is maintained from Batch B. On the twentieth day of the beginning of ripening the 

6 -10.1% between Batch A and Batch B, the content of NaCl in the layers number of lactobacilli peaked and they were 7.9 x 10  CFU.g  for 
6 -1of the cheese in the three depths tested. On the thirtieth day from the Batch A and 8.8 x 10  CFU.g  for Batch B, respectively. On the 

beginning of ripening, the difference between Batch A and Batch B at thirtieth day the total number of lactobacilli in both cases decreased, 

 

Table 1. Changes in the content of NaCl, at different stages of maturation by the traditional method (Batch A) and the
mechanical method (Batch B)

Indicator 2 day 10 day 20 day 30 day 45 day

Batch A NaCl,%

Batch B NaCl,%

1.8 ± 0.090

1.9 ± 0.082

2.2 ± 0.092

2.1 ± 0.089

2.81 ± 0.089

2.7 ± 0.098

2.77 ± 0.080

2.59 ± 0.085

2.69 ± 0.092

2.46 ± 0.082

Table 2. Changes in the content of NaCl, in depth at different stages of maturation of white brined cheese made by the
traditional (Batch A) and the mechanical method (Batch B)

Indicator 2 day 10 day 20 day 30 day 45 day

NaCl (depth from 
the surface 10 mm), %

NaCl (depth from 
the surface 20 mm), %

NaCl (depth from 
the surface 40 mm), %

2.0 ± 0.089
2.0 ± 0.088

1.8 ± 0.079
1.8 ± 0.076

1.6 ± 0.072
1.7 ± 0.074

Batch А
Batch В

Batch А
Batch В

Batch А
Batch В

2.5 ± 0.090
2.4 ± 0.079

2.3 ± 0.088
2.2 ± 0.069

2.1 ± 0.076
2.1 ± 0.079

2.9 ± 0.086
2.8 ± 0.088

2.8 ± 0.082
2.7 ± 0.078

2.6 ± 0.080
2.5 ± 0.068

2.8 ± 0.083
2.7 ± 0.084

2.7 ± 0.076
2.6 ± 0.079

2.6 ± 0.078
2.4 ± 0.090

2.8 ± 0.079
2.7 ± 0.087

2.6 ± 0.080
2.5 ± 0.077

2.4 ± 0.070
2.2 ± 0.080

Figure 1. Changes in the content of NaCl, at different
stages of maturation by the traditional method 
(Batch A) and the mechanical method (Batch B)
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Figure 2. Alteration of the total number of Lactobacilli 
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proteins in both cases. Different dynamics of salting the cheese 
produced by the traditional method (Batch A) and the one produced 
by a mechanized method (Batch B) can be explained by the different 
levels of denaturation of serum proteins that cause higher hydration 
of proteins in the cheese. There was no difference in the amount of 
salt greater than 0.2% for the same time of salting the cheese 
produced by the traditional and mechanized method.

The total number of lactobacilli and lactococci at all stages of 
maturation is higher for the white brined cheese, produced by the 
mechanical method of manufacture – Batch B. The total number of 
lactobacilli and lactococci peaked on the twentieth day of early 
maturing. After the twentieth day of the beginning of ripening, the 
total number of lactic acid bacteria began to gradually decline.
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should be translated into English. 
The original language of articles and books 
translated into English is indicated in 
parenthesis after the bibliographic 
reference (Bulgarian = Bg, Russian = Ru, 
Serbian = Sr, if in the Cyrillic, Mongolian = 

Мо, Greek = Gr, Georgian = Geor., 
Japanese = Jа, Chinese = Ch, Arabic = Аr, 
etc.)
The following order in the reference list is 
recommended:
Journal articles: Author(s) surname and 
initials, year. Title. Full title of the journal, 
volume, pages. Example:
Simm G, Lewis RM, Grundy B and 
Dingwall WS, 2002. Responses to 
selection for lean growth in sheep. Animal 
Science, 74, 39-50
Books: Author(s) surname and initials, 
year. Title. Edition, name of publisher, 
place of publication. Example: 
Oldenbroek JK, 1999. Genebanks and 
the conservation of farm animal genetic 
resources, Second edition. DLO Institute 
for  Animal  Science and Heal th,  
Netherlands.
Book chapter or conference proceedings: 
Author(s) surname and initials, year. Title. 
In: Title of the book or of the proceedings 
followed by the editor(s), volume, pages. 
Name of publisher, place of publication. 
Example: 
Mauff G, Pulverer G, Operkuch W, 
Hummel K and Hidden C, 1995. C3-
variants and diverse phenotypes of 
unconverted and converted C3. In: 
Provides of the Biological Fluids (ed. H. 
Peters), vol. 22, 143-165, Pergamon 
Press. Oxford, UK.
Todorov N and Mitev J, 1995. Effect of 
level of feeding during dry period, and body 
condition score on reproductive perfor-

thmance in dairy cows,IX  International 
Conference on Production Diseases in 
Farm Animals, September 11–14, Berlin, 
Germany.
Thesis:
Hristova D, 2013. Investigation on genetic 
diversity in local sheep breeds using DNA 
markers. Thesis for PhD, Trakia University, 
Stara Zagora, Bulgaria, (Bg).

The Editorial Board of the Journal is not 
responsible for incorrect quotes of 
reference sources and the relevant 
violations of copyrights.

Animal welfare
Studies performed on experimental 
animals should be carried out according to 
internationally recognized guidelines for 
animal welfare. That should be clearly 
described in the respective section 
“Material and methods”.
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