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Abstract. In the article a comparative analysis of the use of the bacterial preparation Herobacterin and the starter RSF-
742 (Chr. Hansen, Denmark) in the technology of brine cheese was conducted. Herobacterin is a bacterial preparation created
using bacteria Lactococcus lactis, Lactobacillus plantarum, Enterococcus faecium, Leuconostoc mesenteroides and Lactococ-
cus garvieae, isolated from traditional Carpathian brine cheese brynza and identified using classical microbiological and mod-
ern molecular genetic methods (RAPD-PCR, RFLP-PCR, sequencing of the 16S rRNA gene). The results of investigations of
organoleptic, physico-chemical, syneretical and microbiological parameters of cheese brynza with use of preparation Herobac-
terin are presented in comparison with the starter RSF-742, which includes cultures: Lactococcus lactis subsp. cremoris, Lac-
tococcus lactis subsp. lactis, Streptococcus thermophilus, Lactobacillus helveticus. The use of Herobacterin has a positive ef-
fect on organoleptic, physico-chemical and microbiological parameters, all parameters complied with the requirements of
DSTU 7065:2009. The level of survival of lactic acid bacteria in brynza during maturation and storage is high, which confirms
the correctness of the selection of strains to preparation Herobakterin, which demonstrated good adaptability to the composi-
tion and properties of ewe's milk.
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AnoTtanisi. [TokazaHo pe3ysbTaTH HOPIBHAIBHOTO aHAJII3y BUKOPHCTAHHS CTBOPEHOr0 OakKOHIEHTpaTy I epobakrepun
i3 bakrepianpHuM npenapatoM RSF-742 (Chr. Hansen, [lanis) y TexHosorii po3cineHoro cupy Opun3a. ['epobakrepun — Oak-
TepiajbHUI MpemnapaT, CTBOPSHUI Ha MDKBHIOBIiH, OararomtaMoBiii OCHOBI 3 BUKOpPHCTaHHsAM OakTepiil Lactococcus lactis,
Lactobacillus plantarum, Enterococcus faecium, Leuconostoc mesenteroides i Lactococcus garvieae, BAIICHNX 13 TPaMILii-
HOi Kapnarchkoi OpHH3U Ta iICHTH(IKOBAHHUX i3 BHKOPHUCTAHHAM KIACHYHHX MIKPOOIOJNIOTIYHUX 1 CYy4acHHX MOJEKYJSPHO-
reretnyHux MetoliB (RAPD-PCR, RFLP-PCR, cexBenyBanus reny 16S pPHK). HaBeneno pe3ynbpraTi 1OCTiIKEHb OpraHo-
JIEITHYHUX, (PI3UKO-XIMIYHUX, CHHEPETHYHHX Ta MiKpOOiOJIOTIYHHIX ITOKA3HHUKIB CHPY OpHH3a i3 BUKOPUCTAHHAM GaKKOHIICHT-
pary I'epobaxrepun y mopiBHSHHI i3 mpemapaToM npsiMoro BHeceHHs RSF-742, mo ckiamy sSKOro BXOISTH Taki KyJlbTypH:
Lactococcus lactis subsp. cremoris, Lactococcus lactis subsp. lactis, Streptococcus thermophilus, Lactobacillus helveticus.
Bukopucranns npenapaty ['epobakTepuH 3/iHCHIOE TO3UTHBHUI BIUIMB HA OPraHOJENTHYHI, (i3MKO-XiMi4HI Ta MiKpobioo-
riyHi MOKa3HUKK OpuH3H, yci mapaMerpu Bignosigaau sumoram JCTY 7065:2009. PiBeHb BUKUBaHHS MOJOYHOKUCIHX Oak-
Tepiit y OpuH31 MPOTIroM BU3piBaHHS i 30€piraHHs € BUCOKHUM, L0 MiATBEPXKY€E NPaBHIBHICTh BiZOOPY IITaMiB 10 OaKKOHIIe-
HTpaty ['epobakTepuH, sKi IPOIEMOHCTPYBAIN JOOPY IPUCTOCOBAHICTH 0 CKIALy 1 BIACTHBOCTEH OBEYOTO MOJIOKA.

KurouoBi ciioBa: OprH3a, TeXHOJNOTIs, OakKOHICHTpAT [ epobakTepuH, npemapat Mikpobiansauii RSF-742, opranone-
NTHYHI TOKa3HUKH, (Di3MKO-XIMiIYHI TOKa3HUKH, KUTBKICTh )KUTTE3JATHUX KJIITHH.
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- - vakia), and in the territory of modern Ukraine — 16
Introduction. Formulation of the problem centuries [1]. This brine cheese is a traditional product

of the Carpathians and the Southern region of Ukraine,
Poland, Slovakia and Romania. They make it from
ewe's milk, which graze on the Carpathian mountain
valleys from April to October. For centuries, microbio-
ta was formed, which participates in the process of

“Brynza” from the Romanian language means
“cheese”, it is from the territory of modern Romania
that its production begins. The first written mention of
brynza dates from the end of the 15th century (Slo-
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producing this cheese. Today, the attention of scientists
focuses on the study of the microflora of traditional
dairy products, because it is the source of new strains
that can be endowed with valuable technological and
probiotic properties. Unfortunately, the microflora of
the traditional Carpathian brynza has not been investi-
gated for today. For the production of brynza in indus-
trial conditions, milk-raw must be pasteurized, and for
protein coagulation are used various starters, created
for cheese other groups. There are no special microbial
Ukrainian starters for brine cheeses. We believe that
the reproduction of a natural microbial composition,
which has been formed in natural habitats for centuries,
and which manifests itself in symbiotic interactions,
can serve as the development of brynza production on
an industrial scale. In addition, it is possible that
among the bacteria of this composition are those that
are endowed with special biological properties. Taking
into account that the inhabitants of the Carpathians
have good health and longevity, we assume that the
microflora of brynza, which is a daily product for
them, plays a role in it.

Literature review

Attention of many researchers today focuses on
the study of natural microbiocenoses of traditional
dairy products in many geographic areas [2]. Strains of
bacteria with valuable properties are used to construct
starters [3]. Abroad, bacterial preparations for tradi-
tional sour-milk products are developed on the basis of
natural populations of lactic acid bacteria characteristic
of these products [4]. In Ukraine, for the production of
brynza import starters are used, which are character-
ized by different composition of microbial cultures. In-
stead, there is no bacterial preparation, the composition
of which would be most closely related to the natural
composition of lactic acid bacteria (LAB) dominant in
raw ewe's milk. The use of isolated strains of LAB
from Carpathian brine cheese in the composition of a
starter will preserve the classical nature of traditional
products [5-7]. We believe that the creation of starters
with the involvement of typical natural strains of the
LAB and the development of modern technologies for
the industrial production of national dairy products and
cheeses with their use is an actual and timely task. In
addition, the production of national products in indus-
trial conditions can give a significant consequence to
the development of traditional centuries-old technolo-
gy. Such product the Carpathian brine cheese brynza is
in Ukraine, which has its own characteristics, which
are determined by the conditions of the climatic zone
of the region and the peculiarity of its production. Tra-
ditionally, brynza is made from raw ewe’s milk in pri-
vate farms. In the process of producing cheese from
raw milk bacterial cultures are not added, so during
maturation of cheese natural lactic microflora prevails
over other groups of microorganisms. For the produc-
tion of brynza in industrial conditions, the composition
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of the bacterial preparation is of great importance,
since raw milk must be pasteurized, during which not
only undesirable microflora is destroyed, but also lactic
acid flora of raw milk [8].

The existing technology for the production of
brynza in industrial conditions involves the addition of
starter in milk after pasteurization, which, together
with the coagulation enzyme, provides the formation of
a casein clot and biochemical transformations during
the maturing of cheese. The microflora of fermentation
crops determines specific physico-chemical, organo-
leptic properties, ensures product safety and preserves
qualitative characteristics during storage. Thanks to the
microflora, you can control the biochemical processes
during maturation and direct them, as well as provide
the product with functional properties [9].

Therefore, for the production of a bacterial
preparation for brynza in industrial conditions, it is im-
portant to select the cultures of LAB that are typical of
a particular geographical region. The lactic microflora
involved in the production of traditional cheese and
exhibits unique properties can be taken as the basis for
the bacterial composition of microorganisms.

Herbacterin is a bacterial preparation created on
an interspecific, multi-strain basis using bacteria of
genera Lactococcus, Lactobacillus, Leuconostoc and
Enterococcus — Lactococcus lactis ssp. lactis, Lacto-
bacillus plantarum, Enterococcus faecium, Leuconos-
toc mesenteroides ssp. mesenteroides and Lactococcus
garvieae. 1t is a factor in the preservation of the natural
bacterial system of traditional ewe’s cheese — brynza,
which is produced in non-industrial conditions of the
Carpathian region of Ukraine, whose role is directly re-
lated to the natural fermentation of milk. Cultures of
bacteria (95) identified using classical microbiological
and modern molecular genetics methods (RAPD-PCR,
RFLP-PCR, sequencing of 16S rRNA gene) [10,11].
To construct the preparation Herobacterin strains that
are endowed with valuable technological and probiotic
properties were selected: Lactococcus lactis ssp. lactis
TW54-2, Lactobacillus plantarum WCFS1, Entero-
coccus faecium 1L3-23, Leuconostoc mesenteroides ssp.
mesenteroides A7 and Lactococcus  garvieae
JB282647 2.

Strain Lactococcus lactis ssp. lactis TW54-2 has
the highest resistance to high concentrations of NaCl
(6.5%) and high acid-forming energy. Brynza cheese is
a brine cheese; therefore resistance to high salt concen-
trations is an important technological indicator of the
bacteria used for its production. Lactobacillus planta-
rum WCEFSI1 is selected as a functional strain [12], it
exhibited resistance to high concentrations of NaCl.
Inclusion of Enterococcus faecium is based on the fact
that its strains are found in all samples of cheese, se-
lected from different regions of the Carpathians and
made from milk of sheep various breeds. In quantita-
tive terms, Enterococci were a significant part of the
microbiota. Today enterococci are included in the start-
ing cultures for many fermented dairy products [13].
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Their presence positively affects the formation of the
taste, aroma, color and structure of cheese [14], as well
as the storage of cheese [15]. They exhibit high surviv-
al ability for extreme values of temperature, pH and
salt concentration [16], conditions of the digestive
tract [17]. Enterococci are known for their probiotic
properties, primarily antagonistic due to the synthesis
of bacteriocins [13,18]. Recently, their positive role in
the metabolism of lipids has been experimentally con-
firmed, which is especially relevant for the prevention
of cardiovascular diseases and metabolic syn-
drome [19]. Strain Enterococcus faecium 1.3-23 has ac-
id-forming energy of 87 °T for 24 hours of cultivation
and a resistance to a salt concentration of 6.5%. Strain

Leuconostoc mesenteroides ssp. mesenteroides A7 is

involved in the bacterial preparation as an aroma-

forming agent. The Lactococcus garvieae strain

JB282647 2 was isolated from all samples of brynza,

thus it is a typical representative of the microbiota of

dairy products with natural fermentation [20] and was
characterized by high salt tolerance.

Today, using molecular genetics methods, it be-
came possible to identify LAB at the level of
strains [21], since it is known that there are strains of
the features of many properties of bacteria. In previous
studies, we have identified the LAB of the Carpathian
brynza, made in the highlands and foothills zone from
milk of sheep different breeds. Selected strains charac-
teristic of all samples of brine, their technological fea-
tures and antibiotic resistance are investigated. From
the strains, which showed the best properties, a bacte-
rial preparation Herobacterin was created.

In order to find the optimal correlation of cul-
tures in the composition of a bacterial preparation for
the production of brynza in industrial conditions, three
samples of brynza were made and evaluated. The
cheeses were evaluated on a 100-point scale, according
to the score, the following ratio was chosen: 50% Lac-
tococcus lactis, 15% Lactobacillus plantarum, 20%
Enterococcus faecium, 10% Leuconostoc mesen-
teroides and 5% Lactococcus garvieae [22].

The purpose of the work is the production of
cheese from ewe's milk with the preparation Herobak-
terin, a study of its properties compared with the
cheese made with the starter RSF-742 (Chr. Hansen,
Denmark).

To accomplish this purpose you need to solve the
following tasks:

- to study the composition and properties of ewe’s
raw milk;

- to made brine cheese with preparation Herobak-
terin and a Direct Vat Set RSF-742;

- to analyze the effect of Herobakterin and RSF-
742 on the increase of acidity during the protein
coagulation and the syneretic properties of clots;

- to study the composition and properties of cheese
made using Herobakterin and the preparation of
RSF-742;
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- to investigate the change of physicochemical and
microbiological properties of brynza, made using
Herobakterin and RSF-742 during storage;

- to improve the technology of brynza making with
application of starter Herobakterin.

Research Materials and Methods

The raw material for the production of brynza
was the ewe’s milk of the Ukrainian mountain-
Carpathian breed of sheep. Organoleptic, physico-
chemical and microbiological parameters were deter-
mined in milk in accordance with TU 10.16 USSR 71-
89 “Sheep's milk. Requirements for purchases”. Two
samples of brynza (three times repeated) were made —
control (C) using the starter DVS RSF-742 (Chr. Han-
sen, Denmark) at a dose of 35.7 g per 1 ton of cheese
milk and experimental (E) using preparation bacteria
Herobacterin (lyophilic drying), which was adminis-
tered at a dose of 25 g per 1 ton of cheese milk after
pre-activation in skimmed milk (the dose selection was
carried out in the calculation of the final yield of the
LAB number in an amount not less than 1x10” CFU/g
of the product).

The starter RSF-742 contains the following
LAB: Lactococcus lactis subsp. cremoris, Lactococcus
lactis subsp. lactis, Streptococcus thermophilus, Lac-
tobacillus helveticus. Since RSF-742 is a Direct Vat
Set, there was no need for prior activation. In addition
to fermentation preparations for protein coagulation, an
enzyme preparation of microbial origin CHY-MAX
(Chr. Hansen, Denmark) in a dose of 10 g and calcium
chloride in a dose of 100 g per 1 ton of cheese milk
were used.

After fermentation agents and milk-enzyme in-
troduction at a temperature (33+1)°C during sowing,
the growth of acidity (active) and syneretic properties
of clots were monitored. The pH-meter ARN-9 was
used to determine the active acidity. To determine
syneretic properties, 100 cm’ clots with serum isolated
on the surface were cut and placed on a paper filter by
measuring the serum volume every 10 minutes during
one hour [23].

Properties of the finished product have been re-
searched in accordance with DSTU 7065:2009 (Bryn-
za: General Specifications). Organoleptic (taste, odor,
color and consistency according to GOST 7616-85),
physico-chemical (fat mass by the butyrometric meth-
od, mass fraction of moisture by drying method ac-
cording to GOST 3626-73, active acidity by means of
pH meter ARN-9) and microbiological parameters (the
number of lacobacilli and lactococci by the method of
serial dilutions on nutrient media MRS and M17 ac-
cording to GOST 10444.11-89) were identified in fresh
cheese and during storage.

Results of the research and their discussion

Special requirements apply to the quality of raw
milk in the dairy production. Analyzing the data in ta-
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ble 1, we can conclude that ewe’s milk meets the re-
quirements of DSTU 7412-2013 and is suitable for the
production of brynza. The raw ewe’s milk did not have

sediment and flakes, had a sweet taste, without ineligi-
ble flavors and odors. For bacterial contamination milk
belonged to the First class.

Table 1 — Physico-chemical parameters of ewe's milk (n=3)

Raw Protein, % | Fat, % Lactose, % | Dry matter, | Density, Active Titrated
% kg/m’ acidity, pH | acidity, °T
Ewe's milk | 5.20+0.12 | 6.60+0.11 | 4.65+0.11 | 17.20+£0.12 | 1034+0.11 6.25+0.12 25+0.12

Ewe's milk was matured at a temperature of
(10£2)°C during 10-12 hours. After maturation, milk
was normalized by skimmed milk. Cheese milk pas-
teurized at a temperature of (73+2)°C during 20 s, then
cooled down to a temperature (33£1)°C. In a pasteur-
ized and cooled cheese milk, a bacterial preparation
Herobacterin or RSF-742, milk enzymes and a 40%
calcium chloride solution added and stirred (15 min™")
during 10 minutes. The duration of protein coagulation,
along with other factors, depends on the type of milk.
This, first of all, is related to the physical and chemical
composition of raw milk, namely, the content of pro-
teins. It is known, in ewe's milk the protein content is
1.5 times higher than in the cow's milk. Figure 1 shows
the change in active acidity during coagulation of pro-
teins This process is accompanied by a decrease in the

6,4
6,21

61
5,81
5,61
5,4 BC
521 BE

Active acidity
pH

5,
4,8

0 30 60 90
Duration of protein coagulation,

min

Fig. 1. Change of active acidity of cheese

active acidity index, which was shown to be more in-
tense for the control sample with the use of RSF-742,
which includes more active acid formers.

One of the indicators of quality of the finished
cheese is the mass fraction of moisture, which depends
on the syneretic properties of the clots. Syneresis is the
process of serum separating from the clot, which in-
volves the imperceptible sealing of the structure by re-
grouping the particles and increasing the number of
contacts between them, compressing the gel and extor-
tion out the dispersion medium from it. Figure 2 shows
the results of studying the syneretic properties of clots,
obtained by using RSF-742 and Herobacterin. Data
from the studies indicate that there are no significant
differences between the samples.

70

60 —

N /
40 /

30 -

Serum
volume, %

20 -

10

15 30 45 60

Duration of serum extortion, min

Fig. 2. Syneretic properties of clots milk during co-
agulation

C —using RSF-742; E —using Herobacterin

The clots were cut in (5+£2) min with received a
cheese grains in size 1cm’. After serum extortion,
cheese grains were formed and self-pressed during 12
hours and pressed for 2-3 hours at a temperature of
+18°C. Cheesewas salted for 4 hours under concentra-
tion of salt in brine 18% and temperature +10-12°C).
The maturation of brynza was carried out in 18% brine
at a temperature (6+2)°C for 20 days as well as storage
for 40 days.

During maturation of brynza it is important to
control the number of microflora, which is an im-
portant factor in the course of biochemical processes
and the formation of organoleptic characteristics of the
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finished product. During the maturation of brine (0, 5,
15 and 20 days) the dynamic of changes in the number
of lactococci and lactobacilli was studied. The number
of lactococci was 5.2-5.6 Ig CFU/g at the beginning of
maturation. During the 20 days of maturation, the
number of lactococci increased by 75-77% and
reached 6.9-7.3 1g CFU/g (Fig. 3). Sample of cheese
with using Herobacterin was characterized a larger
number of lactococci. A similar tendency was observed
also in relation to the quantity of lactobacilli. Number
of viable lactobacilli cells increased from 4.8-5.1 to
6.7-7.11g CFU/g of cheese during the maturation
(Fig. 4), experimental sample had a larger number of
lactobacillus. In our opinion, is due to the better adap-
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tation of these cultures to the composition and proper-
ties of ewe's milk, which is their natural environment,

§ g mC
2
- OE
¥ 5
Fresh 5 10 15 20
cheese

Maturation, day

Fig. 3. Change in the number of lactococci during
maturation of cheese

The choice of bacterial preparation was reflect-
ed on the organoleptic parameters of cheese. Samples
were characterized by organoleptic parameters (Ta-

as well as their high salt tolerance.

Lg CFU/g

lactobacilli
-

Fresh 5 10 15
cheese

20

Maturation, day

Fig. 4. Change the number of lactobacilli during
maturation of cheese

ble 2), suitable for brynza. it is important that the use
of the created preparation Herobacterin did not lead to
deterioration of organoleptic parameters of cheese.

Table2 — Organoleptic parameters of brynza made with different bacterial preparations

Indicator/Samples C

E

Outward
formation

The surface is clean, with nipple impres-
sions, the crust is absent. Insignificant de-

The surface is clean, with nipple impres-
sions, the crust is absent

Taste and flavor

Pure, sour milk, salty, characteristic of ewe’s

Pure, sour milk; salty, characteristic of ewe’s

milk milk
Consistency Slightly crap, moderately dense and plastic | Slightly crap, moderately dense and plastic
Drawing Unique eyes of irregular shape Small eyes of irregular shape
Color Light yellow, connatural Light yellow, connatural

The use of Herobacterin did not significantly affect on the physical and chemical properties of brynza (Ta-
ble 3). The active acidity of the experimental samples of brine was by 0.2 units higher than control, due to the
presence in the preparation RSF-742 more active acid-forming agents —Streptococcus thermophilus and Lactoba-

cillus helveticus.

Table 3 — Physico-chemical parameters of brine made with different bacterial preparations (n=3)

Indicator/Samples C E
Fat in dry matter, % 45.0+0.01 44.2+0.03
Moisture, % 68.9+0.02 69.240.01
Salt, % 4.9+40.12 5.0+0.11
Active acidity, pH 4.0+£0.12 4.2+0.12

The next stage of experimental studies was to
determine the change of the active acidity and the
amount of viable cells of lactococci and lactobacilli in
cheese during storage at a temperature of 2—6°C, rela-
tive humidity of not more than 85% for 60 days, taking
into account 20 days of maturation. Analyzing the
acidity of the brynza during storage (Table 4), it was
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observed that the acidity increased in all samples of
brynza, especially in the samples using the bacterial
preparation RSF-742. The results are indicated the pos-
sibility of cheese consumption up to 40 days of stor-
age, since the acidity is within limits that do not affect
the organoleptic and microbiological parameters.
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Table 4 — Acidity of the cheese during storage, pH (n = 3)

Samples Duration of storage (age of cheese), days
0(20) 10 (30) 20 (40) 30 (50) 40 (60)
C 4.2340.11 4.19+0.12 4.11+0.10 4.0540.12 3.98+0.10
E 4.26+0.13 4.2140.11 4.16+0.12 4.13+0.11 4.07+0.11

During the maturation and storage of cheese for
60 days the number of lactococci cells (Fig. 5) and lac-
tobacillus (Fig. 6) was determined. The maximum
amount of lactococci was observed on the end of matu-
ration (on the 20th day), — 6.9 and 7.3 Ig CFU/g for C
and E samples respectively. At low temperatures, en-

8,
7,
6,
g.g S| ||
= S | —
g 4 BC
N @ | |
- = 34 OE
| ||
N ||
0- =3

20 30 40 50 60

Duration of storage, days

Fig. 5. Change in the number of lactococci during
storage of cheese

At the beginning of the storage of cheese, the
amount of lactobacilli was in the range of 6.7—
7.1 1Ig CFU/g. Subsequently, there was a death of
cells and up to 40 days of storage their amount de-
creased to 5.2 and 5.0 Ig CFU/g in C and E samples
respectively.

The use of preparation Herobakterin in the
production of cheeses allows providing organolep-
tic, physico-chemical and microbiological parame-
ters of cheese, which according to the complied with
the requirements of DSTU 7065:2009 (Brynza. Gen-
eral technical conditions). Thus, the use of Herobac-
terin has a positive impact on both the quality of the
manufactured product and the number of viable lac-
tic acid bacteria in the finished product and during
storage.

Based on the functional properties of strains
Lactobacillus plantarum WCFS1 and Enterococcus
faecium 1L3-23, we can position brynza made with
Herobacterin as a product as a product with useful
properties. Herobacterin is a bacterial preparation
that was first created in Ukraine for the production
of brynza, based on strains of LAB identified by
their genetic features. It is a factor in the preserva-
tion of the natural bacterial system of traditional
ewe’s cheese — brynza, which is produced in non-
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zymes are inactivated, which eventually leads to the
death of cells. On the 60th day (40th day of storage)
the number of viable lactococci cells was 5.8—
5.9 1g CFU/g. Similarly, the change in the number of
viable lactococci cells in the samples of cheese brynza
the number of lactobacilli varied (Fig. 6).

8,
7,
6,
o= s
S 5 5
S-S
w% BEC
- & 3
- OE
2,
1,
0- —
20 30 40 50 60

Duration of storage, days

Fig. 6. Change the number of lactobacilli during
storage of cheese

industrial conditions of the Carpathian region of
Ukraine, whose role is directly related to the natural
fermentation of milk. From the point of view of nu-
trition it is incorrect to compare bacterial prepara-
tions that are different in composition and biological
action. In the composition of Herobacterin enter
strains of LAB, which are typical for brynza, which
is made in non-industrial conditions of the Carpathi-
an region of Ukraine. Starter RSF-742, witch used
for comparison, includes representatives of the ge-
nus Lactococcus and Lactobacteriaceae, which are
selected according to technological indicators. There
are no analogues of Herobacterin present on the
Ukrainian market, which indicates the promise of its
application in the technology of brine cheese.

Conclusions

The complex of organoleptic and physico-
chemical indicators of ewe's milk is suitable for use
in brine technology.

The influence of preparation Herobacterin
and starter RSF-742 on the change of milk cheese
acidity during protein coagulation and syneretic
properties of clots was established. The decrease of
the active acidity index was more pronounced for
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the sample with the use of RSF-742, which includes
active acid formers. Regarding the syneretic proper-
ties of the clots, no significant differences between
the samples were observed.

The use of bacterial preparation Herobacterin
did not lead to deterioration of the organoleptic and
physico-chemical parameters of cheese brynza. The
active acidity of the experimental samples of brine is
0.2 pH higher compared to the control, due to the
presence in the RSF-742 more active acid-forming

agents — Streptococcus thermophilus and Lactoba-
cillus helveticus.

Brynza made using bacterial Herobacterin ac-
cording to the organoleptic, physico-chemical and
microbiological parameters complied with the re-
quirements of DSTU 7065:2009 and was character-
ized by a high concentration of viable cells of lactic
acid bacteria — more than 1x10” CFU/g.

The publication contains the results of re-
search conducted in the scientific work (F-70/122-
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AHHOTanus. B craThe MOKa3aHbI pe3ybTaThl CPABHUTEIHHOTO aHAIN3a UCIOIb30BaHHUA CO3JaHHOTO OAKKOHIICH-
tpara I'epobakrepun ¢ OakrepuanbHbM npernapatoM RSF-742 (Chr. Hansen, /lanus) B TEXHOJIOTHH PAacCOIBHOTO CHIpa
Opsia3a. ['epobakTeprn — OakTepHaNBHBIN Npemapar, CO3JaHHbI Ha MEKBUIOBOH, MHOTOIITAMMOBOH OCHOBE C HCIIOJIb-
3oBaHueM Oaktepuil Lactococcus lactis, Lactobacillus plantarum, Enterococcus faecium, Leuconostoc mesenteroides n
Lactococcus garvieae, N30IUPOBAaHHBIX U3 TPAJAULIUOHHONW KapnaTCKON OpPBIH3BI U UACHTH(PHUINPOBAHHBIX C HCIIOJIb30Ba-
HUEM KJIaCCHYECKHX MHKPOOMOJOTHYECKUX U COBPEMEHHBIX MOJIEKYIApHO-reHeTnueckux metoqos (RAPD-PCR, RFLP-
PCR, cexBenupoBanue rena 16s pPHK). IlpuBenensl pe3ynabTaThl HCCIENOBaHUI OPraHOJIENTUYECKUX, (U3UKO-
XUMHYECKUX, CHHEPETHIYHUX M MHKPOOMOJIOTHYECKNX IOKa3aTelel chlpa OpbIH3a C HCHIOIH30BAaHMEM OaKKOHIIEHTpATa
IepobaxTeprH O CpaBHEHHIO ¢ MpenapaToM mpsMoro BHeceHUss RSF-742, B cocTaB KOTOPOTo BXOAAT TaKue KYJIbTYpHI:
Lactococcus lactis subsp. cremoris, Lactococcus lactis subsp. lactis, Streptococcus thermophilus, Lactobacillus
helveticus. Vicionp3oBanue npenapara ['epobakTeprnH OCyIIECTBISET MOJT0KUTEIBHOE BIMSHHE Ha OPTaHOJICITHIECKHE,
(U3NKO-XUMHUYECKUE M MHKPOOHOJIOTMYECKHE II0Ka3aTelH OpBIH3bI, BCE IapamMeTpbl COOTBETCTBOBAIM TPEeOOBAHUSIM
JACTY 7065: 2009. YpoBeHb BEDKUBaHHS MOJIOYHOKHCIBIX OaKTepHil B OpbIH3E B TEUCHHE CO3PEBAHUS U XPAHEHUS SIBIISI-
€TCsI BBICOKHM, YTO MOJATBEPKAAET MPaBUIBLHOCTh OTOOPA IITAMMOB AJISI KOHCTPYHPOBaHUs OakkoHIeHTpaTa I'epobaxTe-
PHH, KOTOpBIE TPOJAEMOHCTPUPOBATH XOPOIIYI0 MPUCIIOCOOIEHHOCTh K COCTaBy M CBOMCTBaM OBEUBEr0 MOJIOKA.

KiroueBble ci1oBa: OpbiH3a, TEXHONOTH, OakKkoHIEHTpaT ['epobakTepuH, npemnapaT MUKpoOuanpHbii RSF-742,
OpTraHOJIENTHYECKUE TI0KA3aTeNH, PU3UKO-XUMHUYECKHE TOKA3aTeHN, KOJTHIECTBO KU3HECITOCOOHBIX KIETOK.
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