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Abstract 
 

The research identified and proposed technological parameters of production of creamy bioadditive, which is the source of probiotic 

microorganisms in the activated form, and intended to be used in the process cheese recipe, together with other components of milk or 

vegetable origin. The composition of the leaven microflora of Bifilakt-U contributes to combination of cultures of lactic acid bacteria and 

bifidobacteria; the concentration of protein and carbohydrates contributes to active life and growth of bifidobacteria; combination of 

probiotics and probiotic cultures has a positive effect on synbiotic properties of experimental products. 
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1. Introduction 

Features of biotechnology of processed cheese production create 

opportunities for different variations of its composition. Today's 

direction is the enrichment of processed cheese with symbiotically 

active cultures of lactic acid bacteria and bifidobacteria. By stabi-

lizing the composition of the natural intestinal microflora 

bifidobacteria reliably provide therapeutic and prophylactic prop-

erties of a product against some gastrointestinal diseases [1]. 

Milk cream is a source of fat-soluble vitamins A, D, E, - carotene, 

flavoring and aromatic substances [2]. The fat in cream is in a 

finely dispersed form, so it is easier to digest. The high nutritional 

and biological value of the cream, as well as their better digestibil-

ity will create a product that meets the needs of the body's essen-

tial nutrients and energy [3, 4]. 

In addition, a sufficiently high fat content in the product, due to 

the cream helps protect bacterial cells from negative factors, in-

cluding the passage of the acidic barrier in the human stomach. 

Therefore bifidobacteria contained in the cream bioadditive devel-

oped in large numbers reach the intestine and contribute to the 

normalization of microbiocenosis, improving the process of hy-

drolysis, absorption of fats, protein and mineral metabolism [5-7]. 

The aim of this study is to determine the technological parameters 

of the production of creamy bioadditives, the source of probiotic 

microorganisms in activated form, and for use in the recipe of 

melted cheese together with other components of milk and vege-

table origin. 
 

 

 

2. Materials and methods 

 
Since creamy bioadditive is intended to adjust to the product mass 

fraction of fat and beneficiation of living microflora, selected the 

cream with mass fraction of fat (20,0 0,5) %. 

To increase a nutrient medium for proteins microorganisms (ni-

trous substances) selected concentrate of dry skimmed milk with 

mass fraction dry substances (48.0 ± 0.5)%. 

To activate the growth of bifidobacteria studied prebiotic number 

1 - lactulose "Lactusan." The chemical composition of selected 

components is shown in Table 1. 

 
Table 1: Chemical composition of the components 

Type of 
component 

Mass fraction, % 

Dry 

substanc-

es 

Including 

Fat  Proteins Carbohy-

drates 

Ash 

Creamy  
milk  

27,40,2 20,00,

5 

2,80,2 4,00,1 0,60,

1 

Concen-

trate of 
skimmed 

milk  

48,00,5 0,50,1 18,80,

2 

24,50,5 3,20,

2 

Concen-

trate of  
lactulose 

"Lactusan" 

55,00,1 - - 35,00,1 1,00,

1 

 

As a source of probiotic bacterial cultures selected concentrates 

Bifilakt-B and Bifilakt-U (made by experimental  biofactory of 

Uglich, Russia), whose characteristics are shown in Table 2. 

http://creativecommons.org/licenses/by/3.0/
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Table 2: Characteristics of biological objects 

Name of 
bacterial 

concentrate 

The composition of 
microflora 

Total num-
ber of viable 

bacteria, 

КОЕ/g 

(Instruction) 
Purpose of a 

bacterial con-

centrate 

Bifilakt-B BFB– Bifidobacte-
rium bifidum and / or  

B. longum and / or B. 

adolescentis 

1 ЕА no less 
1 milliard. 

Enrichment of 
bifido-

containing 

products 

Bifilakt-U LKD – Lactococcus 

lactis subsp. lactis,  

Lactococ-cus lactis 
subsp. cremoris Lac-

tococcus lactis subsp. 

diacetilactis 
BFB – Bifidobacte-

rium bifidum and / or  

B. longum and / or  B. 
adolescentis 

1 ЕА – no 

less 5 milli-

ard. 

Cheeses and 

other fermented 

milk products 
containing 

bifidobacterias 

 

The main requirement criterial selection of biological objects and 

component composition creamy bioadditives is to obtain the fer-

mentation of the maximum amount of viable cells of bifidobacte-

ria, resistant to heat to a temperature of 55-60 С. In order to en-

sure a favorable microflora of biological objects were composed 

of nutrient composition, rich in proteins, carbohydrates and prebi-

otics, which are presented in table 3. 

 
Table 3: Component and chemical composition of the experimental com-

positions melted products 

 
Vari-

ant 

Components, % Chemical composition, % 

C
re

am
 

C
o
n

ce
n
tr

at
e 

o
f 

 s
k
im

m
ed

  

m
il

k
 p

o
w

d
er

 

C
o
n

ce
n
tr

at
e 

 o
f 

la
ct

u
lo

se
 

Y
ea

st
  

fe
rm

en
t 

 

D
ry

 s
u
b

st
an

ce
s 

Including 

Fat Proteins Carbohy-

drates 

Con-
trol 

95 - - 5 27,500,

05 

19,800,

20 

2,800,

20 

4,050,01 

Test 1  82 10 3 5 29,000,

40 

16,400,

05 

4,100,

05 

6,700,06 

Test 2 80 10 5 5 29,600,

05 

16,000,

05 

4,100,

05 

7,350,05 

Test  

3 

77 15 3 5 30,100,

04 

15,400,

05 

4,950,

05 

7,800,01 

Test 4 75 15 5 5 30,700,

02 

15,000,

05 

4,920,

05 

8,400,03 

Test  

5 

72 20 3 5 31,100,

05 

14,400,

05 

5,750,

05 

8,800,03 

Test  
6 

70 20 5 5 31,700,

05 

14,000,

05 

5,750,

04 

9,400,05 

 

3. Results and discussion 

 
The results of studies of the dynamics of acidity test and control 

products, fermented bacterial concentrate Bifilakt-B are shown in 

Table 4, bacterial concentrate Bifilakt-U in Table 5. 

The comparative analysis of the dynamics of acid during fermen-

tation control and experimental cheeses using bacterial concen-

trates with different kind of microflora indicative of some of the 

advantages in the dynamics of acid, in general, advanced products 

using  Bifilakt-U, which can be attributed to the harmonious de-

velopment of fermented milk microflora and bifidobacteria in 

cream -protein environment. 

As for the degree of influence of "Lactusan" lactulose concentrate, 

it noted that with its presence the process of acid is more active. 

 

 

 

 

Table 4: The dynamics of acidity the control and experimental products in 

fermentation Bifilakt-B 

 

Vari-

ant 

Acidity after hours 

Titrated, Т Active units, рН 

0 2 4 6 8 10 0 2 4 6 8 10 

Con-

trol 

16,

0 

23,

7 

47,

3 

62,

3 

67,5 72,0 6,6

6 

6,1

4 

5,2

5 

5,0

5 

4,7

5 

4,5

8 

Test 1 18,

0 

30,

0 

50,

0 

65,

0 

68,0 70,0 6,4

0 

6,2

0 

5,6

0 

6,4

0 

5,3

5 

5,3

0 

Test 2 18,

0 

35,

5 

55,

0 

67,

0 

75,0 78,0 6,4

0 

6,3

5 

6,1

0 

6,2

0 

5,6

5 

5,1

0 

Test  3 19,

0 

32,

0 

52,

0 

68,

0 

72,0 85,0 6,3

5 

6,3

0 

6,1

0 

5,6

0 

5,4

0 

5,2

0 

Test 4 19,
0 

38,
0 

58,
0 

70,
0 

78,0 90,0 6,3
5 

6,1
0 

5,8
5 

5,5
0 

5,3
4 

5,0
0 

Test 5 20,

0 

40,

0 

68,

0 

74,

0 

82,0 98,0 6,3

2 

6,2

8 

5,8

0 

5,6

0 

5,3

0 

5,1

0 

Test 6 20,
0 

48,
0 

72,
0 

80,
0 

105,
0 

115,
0 

6,3
2 

6,2
7 

5,6
5 

5,3
4 

4,9
0 

4,8
5 

 
Table 5: The dynamics of acidity the control and experimental products in 
fermentation Bifilakt-U 

 

Var
iant 

Acidity after hours 

Titrated, Т Active units. рН 

0 2 4 6 8 10 0 2 4 6 8 1
0 

Con

trol 

1

6,
0 

3

6,
0 

5

0,
0 

7

0,
0 

78,

0 

89,

0 

6,

6
0 

5,

6
5 

5,

1
1 

4,

7
0 

4,

4
6 

4,

3
6 

Tes

t 1 

1

8,

0 

4

2,

0 

5

0,

0 

6

7,

0 

83,

0 

98,

0 

6,

4

0 

6,

2

5 

6,

0

6 

5,

9

5 

5,

4

1 

5,

1

0 

Tes

t  2 

1

8,

0 

4

5,

0 

5

5,

0 

7

5,

0 

92,

0 

10

2,0 

6,

4

0 

5,

8

3 

5,

6

0 

5,

4

6 

5,

0

9 

4,

9

0 

Tes
t  3 

1
9,

0 

4
3,

0 

5
3,

0 

7
7,

0 

88,
0 

99,
0 

6,
3

5 

5,
8

4 

5,
6

6 

5,
4

2 

5,
3

0 

5,
1

0 

Tes
t  4 

1
9,

0 

5
0,

0 

6
2,

0 

8
0,

0 

96,
0 

11
8,0 

6,
3

5 

6,
1

3 

5,
9

0 

5,
3

5 

5,
0

0 

4,
8

1 

Tes

t   5 

2

0,
0 

4

3,
0 

5

8,
0 

8

1,
0 

90,

0 

10

0,0 

6,

3
2 

5,

8
4 

5,

3
7 

5,

3
4 

5,

0
9 

5,

0
0 

Tes

t  6 

2

0,
0 

5

5,
0 

7

4,
0 

8

4,
0 

11

3,0 

13

2,0 

6,

3
2 

6,

0
6 

5,

6
5 

5,

3
2 

4,

8
1 

4,

7
6 

 

The soured products identified microbiological parameters: total 

number of lactic acid bacteria and bifidobacteria cultures and in-

cluding Bifidobacteria. The results are shown in Figures 1 and 2. 

 

Analysis of the experimental data presented in comparative histo-

grams in Figures 1 and 2 reveals that the growth nutrient sub-

stances in test samples enhances the number of viable cells of 

Bifidobacteria and lactic acid cultures. It showed a significant 

increase in the number of bifidobacteria in the presence of prebi-

otic - lactulose concentrate "Lactusan." 

It should be noted that cell viability of bifidobacteria at the same 

conditions: the composition of the nutrient medium and the culture 

temperature was observed to a greater extent in the test samples by 

using the bacterial concentrate Bifilakt-U, where the composition 

of microflora including combinations of lactic streptococci and 

bifidobacteria. It is also found that in the test products with large 

fraction of acid (experiments 5, 6), the growth of bifidobacteria 

was the following, it is explained by the fact that at low pH slows 

down the growth of bifidobacteria and at a pH below 4.5 is termi-

nated. 
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Figure 1: Number of viable cells of lactic acid cultures and bifidobacteria 

with using Bifilakt-B 

 

 
Figure 2: Number of viable cells of lactic acid cultures and bifidobacteria 

with using Bifilakt-U 

4. Conclusion 

Thus, we can conclude that the experimental data and their analy-

sis prove the efficiency of the integrated use of the following fac-

tors: 

- the composition of microflora of the leaven, that conducive to 

the growth of energy crops of acid, i.e. the combination of cultures 

of lactic acid bacteria and bifidobacteria; 

- the concentration of protein and carbohydrates, promotes vital 

activity and growth of bifidobacteria cells; 

- the combination of probiotics and probiotic cultures creating a 

synbiotic properties of test products 

Visual and organoleptic evaluation of control and experimental 

samples indicates that the fermentation process to form a clot in 

the test products with bacterial concentrate Bifilakt-B is completed 

within 9-10 hours, taking into account the time of sealing con-

sistency. In test products fermented with bacterial concentrate 

Bifilakt-U fermentation process completed within 7-8 hours, that 

is (2,0 ± 0,5) hours faster. From the obtained data was concluded 

the feasibility of using bacterial concentrate Bifilakt-U for the 

production of cream bioadditive. 
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