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ABSTRACT
Microstructural changes in meat that occur during refrigerated storage depend on the hygiene of slaughtering

and primary processing of animal carcasses, their cooling conditions, storage period, and microbial
contamination and reflect the processes of meat maturation and spoilage. To extend the shelf life of pork in
half-carcasses in a chilled state, 20 heads of 6-month-old large white pigs were used, which were delivered to
the meat processing enterprise for slaughter. All half carcasses were cooled in a refrigerating chamber using
showering, 1 hour later they were divided into 2 groups: control (without treatment) and experimental with the
final treatment with a suspension of lactic acid bacteria of the SafePro® B-2 strain (Lactobacillus sakei). It has
been found that cooling of pork half-carcasses in a refrigerating chamber with stiving and final processing by
a culture suspension of lactic-acid microorganisms of strain SafePro® B-2 (Lactobacillus sakei) on the 4™ day
of storage had a positive effect on the microscopic structure of the pork neck and was characterized by a uniform
color distribution when histologic specimens of muscular tissue are colored with hematoxylin and eosin, and
minor cracks in the sarcoplasm, preservation of transverse and longitudinal striation of muscular fibers in
comparison with that of the unprocessed pork half-carcasses with cultures of lactic-acid microorganisms. The
microscopic structure of the muscular tissue of the pork half-carcass neck after cooling with stiving and final
processing by a culture of lactic-acid microorganisms of strain SafePro® B-2 for 7 days of storage had a more
distinct histoarchitecture in comparison with that of the unprocessed pork half-carcasses, as well as was
characterized by insignificant areas of muscular fibers with transverse cracks, suspended development period
of autolysis processes, partial preservation of transverse and longitudinal striation of muscle fibers. This points
to a positive effect of lactic acid bacteria of strain SafePro® B-2 (Lactobacillus sakei) on the quality of the pork
meat and contributes to the extension of its shelf life under chilled vintage.
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INTRODUCTION

The quality of fresh pork includes a significant number of properties, which are essential to the suitability of
the meat for use as food or the preparation of various dishes [1], [2]. Postmortem changes, that occur when the
muscles are transforming into the meat, are crucial in developing quality characteristics and the overall consumer
comprehension of the fresh product [3], [27]. Biochemical processes and structural changes that occur in the
muscles during the first 24 hours after slaughtering play a major role in the meat's final quality and taste
characteristics and depend upon the cooling processes to which the carcasses are subjected after slaughtering.
After the animal is slaughtered, glycogen is anaerobically mobilized in the muscular tissue for maintaining
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homeostasis. Lactate and H* accumulate in the muscles and cause a decrease in pH value due to postmortem
glycolysis. Due to exposure to high temperatures of the muscles and low pH value, the pork must apply a faster
cooling process with a recommended core temperature of the muscles of 10 °C after 12 h and 2-4 °C after 24 h.
For the achievement of this effect, it is often applied spray cooling (stiving) — a system in which chilled water is
supplied to the half-carcasses at the initial stage of post-slaughter cooling, which makes it possible to control the
shrinkage of the half-carcasses and increases the cooling rate due to evaporative cooling [4], [5]. When
postmortem metabolism is ended, structural proteins are proteolytically destructed in the muscles, improving meat
tenderness and taste [6], [28].

It has been established that in the process of bleeding, approximately 50% of the total blood volume is removed
from the carcass, which amounts to 3.0-3.5% of the body weight of the animal [7], [8], and the blood, which is
remaining in the carcass, is a perfect environment for the bacteria growth and spread. Because the fact that
chemical agents for the meat to be preserved have several harmful effects on the consumer’s body, the need arose
to develop and use preservatives [9].

Among these are suspensions of lactic-acid bacteria, particularly Lactobacillus sakei, which are capable of
inhibiting the growth of related bacteria species by secreting ribosomally synthesized antimicrobial peptides
called bacteriocins. Therefore, the use of lactic-acid bacteria Lactobacillus sakei for the final processing of the
pork half-carcasses during their cooling with stiving is a highly topical issue.

The study aimed to determine changes in the structure of the pork neck muscles in the half-carcasses after
cooling in a refrigerating chamber with stiving and final processing by the suspensions of lactic-acid
microorganisms Lactobacillus sakei during the storage.

Scientific Hypothesis

The scientific hypothesis lies in the fact that the storage duration of the pork half-carcass meat in a chilled
condition can be optimized if we apply the cooling in a refrigerating chamber with stiving and final processing of
the half-carcass surface by the suspension of lactic-acid microorganisms, which are antagonists of putrefactive
and pathogenic bacteria. Such processing will make it possible to extend the shelf life of chilled pork while
preserving its quality and safety. Due to such processing, it will be possible to extend the shelf life of chilled pork
meat while preserving its quality and safety.

MATERIAL AND METHODOLOGY
Samples
The pork half-carcass meat was obtained when the animals were slaughtered under LLC “Antonivsky meat
processing plant” conditions, Kyiv region, Ukraine.
Chemicals
Formalin (analytical grade, LLC “Khimlaborreaktiv”” Ukraine).
Paraffin (brand A, analytical grade, LLC “Khimlaborreaktiv’’ Ukraine).
Ethanol (brand A, analytical grade, LLC “Khimlaborreaktiv”” Ukraine).
Hematoxylin and eosin (ready-made solutions produced by “Lieca”, Germany).
Animals, Plants and Biological Materials
For research, 20 heads of young fattening pigs of the large white breed aged 6 months were used, which were
slaughtered from a private farm in the Kyiv region, Ukraine. To form groups in the experiment, pork half carcasses
weighing 43-44 kg were selected.
Natural lactic acid culture (sourdoughs) SafePro® B-2 (LLC “Hr. Hansen Ukraine”).
Instruments
Microtome MS-2 (Tochmedprilad, Ukraine).
Microscope Biolam-Lomo (approx. 10, vol. 8; approx. 10, vol. 40) (Medyka, Ukraine).
Microscope Micros MC-50 (approx. 10, vol. 8; approx .10, vol. 40) (Micros, Austria).
Microphotography of the histologic specimens was carried out with the use of a video camera CAM V200
(InterMed, Ukraine)
Mounted in microscope Micros MC-50 (Micros, Austria).
Laboratory Methods
For histological studies, pieces of pork neck muscles (length, width, thickness - 5-15 mm) were selected, which
were immediately fixed in a 10% aqueous solution of neutral formalin for 24 hours, after which they were washed
with water and dehydrated using ethyl alcohol of increasing strength: 50°, 70°, 80°, 90°, 96° and absolute alcohols.
To seal the samples, they were poured into paraffin. To study the morphology of cells and tissues, sections were
made, which were deparaffinized, stained with hematoxylin and eosin, and subjected to microscopy [10].
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Description of the Experiment

Sample preparation: Pork half-carcasses subjected to carcass ablution with stiving and processing by
starters of culture SafePro® B-2 in a dose of 107/cm?.

Number of samples analyzed: The total number of samples was 52 samples: 26 samples each from half
carcasses of the control and experimental groups of pork.

Number of repeated analyses: All measurements were performed 3 times.

Number of experiment replication: The number of replicates of each experiment to determine one value
was 5 times.

Design of the experiment: The control and experimental samples of 10 pork half-carcasses each were
formed to experiment (Table 1).

Table 1 Experiment scheme for cooling effect determination of pork half-carcasses with stiving in combination
with processing by starters of lactic-acid bacteria.

Collection of samples for histological

Sample Experiment conditions -
examination
20 half Wet toilet half carcasses of pork by showering .
. o 1 hour after showering

carcasses with water at a temperature of 2°C

Control 4 days of storage

10 half Storage in the refrigerator Y g

7 days of storage

carcasses

Experimental ~ With exceptional treatment and starter culture
10 half of strain SafePro® B-2 (Lactobacillus sakei) at a
carcasses dose of 10’/cm? and storage in the refrigerator

4 days of storage
7 days of storage

All pork half-carcasses were stored in the refrigerating chamber at a temperature of 3 +1 °C until the appearance
of the meat deterioration signs carrying out histological studies according to the method [10].

Statistical Analysis

The STATISTICA Microsoft Excel editor combined with XLSTAT processed experimental data using
mathematical statistics methods. The accuracy of the obtained experimental data was determined using the
Student’s t-test with a confidence coefficient <0.05 with many parallel definitions of at least 5 (confidence
probability p = 0.95).

RESULTS AND DISCUSSION

Changes in pH value and increases in solute concentration (i.e., Ca®"), when the meat is stored and aged, can
affect protease activity, and physical destruction of the muscle tissue can alter the localization of proteases (i.e.,
the release of lysosomal cathepsins into cytosol) into myofibrillar cells and disrupt their integrity [11], [12].

One of pork carcasses' most microbially contaminated areas is the neck [13], [23].

Therefore, for the analysis of the histostructural changes that occur in the muscles, when the half-carcasses are

cooled and stored, it is the most indicative part of the carcass.
According to the study results, the muscle tissue of the pork neck muscles (MTPNM) in 1 hour after cooling in
the refrigerating chamber with stiving was formed by the muscle fibres (MFs) and intermuscular layers, which
are formed by the presence of loose connective tissue. Adipose tissue, blood, and lymphatic vessels are found in
the intermuscular connective tissue (Figure 1).

MFs had a sharp outline, their sarcoplasm had a uniform color, and under sarcolemma, there was a dark blue
ovate-oblong nucleus. MFs of the pork neck had different thicknesses (small, average, and large), but the average-
thick fibres were more often detected (Figure 2). When coloring the histologic specimens with hematoxylin and
eosin, MFs with large diameters were less colored than average and small ones. It may be because, in MFs of
average and small diameter, which are colored more intensively, myofibrils are more densely arranged than those
in the fibers of large diameter, which is especially noticeable in transversal sections of the muscle tissue. The
layers of the loose connective tissue (endomysium), which is located around skeletal MFs, were weakly expressed
(Figure 2). In some places, MFs acquired a wavy appearance.
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Figure 1 Microscopic structure of MTPNM in 1 hour after stiving: a — muscle fibres; b — endomysium; ¢ — nuclei
of muscle fibres; d — fat cells in the premise. Hematoxylin and eosin. X 120.

o&q

Figure 2 Microscopic structure of MTPNM in 1 hour after stiving: a — small-thick muscle fibre; b — average-thick
muscle fibre; ¢ — large-thick muscle fibre; d — nuclei of muscle fibres; e — endomysium. Hematoxylin and eosin.
X 120.

At high magnification of the microscope (approx. 10; approx. 40) the transverse striations, which are formed
due to the presence of actin and myosin proteins, are visible in MFs of the neck (Figure 3). The nuclei of the
muscle fibres were located on the fibre periphery, right next to their sarcoplasm, they were oval and located
throughout MV. When coloring the histologic specimens with hematoxylin and eosin, the nuclei were basophilic
ally colored in a bluish-purple color. Their nuclear chromatin was equally spaced along the entire perimeter of
the karyoplasm, and the contours of the sarcolemma were preserved (Figure 3).
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Figure 3 Microscopic structure of MTPNM in 1 hour after stiving: a — muscle fibres; b — nuclei of muscle fibres;
¢ — transverse striation; d — endomysium. Hematoxylin and eosin. X 400.

— longitudinal striation; d — fat cells. Hematoxylin and eosin. X 400.

About those mentioned above, the longitudinal striation of the fibres, due to the presence of myofibrils, is
somewhat smoothed, but it is sufficiently contoured on the histologic specimens (Figure 4).

The results of the analysis of the histostructure of pig meat are based on the data of other researchers, which
mean that the light of the world has a consistently uniform microstructure with slightly separated regular micron
fibers, which is a typical form of good-sparing myase cells [21], [24].

According to the results of the histological studies of the muscle tissue, which is selected from the pork half-
carcasses on the 4™ day of storage, which were subjected to cooling in the refrigerating chamber with stiving, the
characteristic structure of the tissue was preserved (Figure 5).
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Figure 5 Microscopic structure of muscle tissue, which is selected from the pork half-carcasses subjected to
stiving on the 4" day of storage (control): a — muscle fibres; b — nuclei of muscle fibres; ¢ — areas of the uneven
coloring of sarcoplasm. Hematoxylin and eosin. X 120.

A . -
Figure 6 Microscopic structure of muscle tissue, which is selected from the pork half-carcasses subjected to
stiving on the 4™ day of storage (control): a — rupture of muscle fibres; b — areas of the uneven coloring of
sarcoplasm. Hematoxylin and eosin. X 120.

However, transverse cracks and ruptures of muscle fibres were often detected, resulting in cracks and
destruction of the sarcoplasm (Figure 6). In these places, the specific histoarchitecture, which is characteristic of
the muscle tissue, was destroyed. When the histologic specimens were colored with hematoxylin and eosin, the
sarcoplasm of the muscle fibres of the neck was unevenly colored, which indicated the characteristic signs of the
beginning of the autolysis process (Figures 5, 7). The deformed muscle fibres and their weakened transverse and
longitudinal striations were also detected (Figure 7). At the same time, deformed MFs had a tortuous (wavy)
shape. The nuclei in some MFs were deformed, and in some areas, they were in a state of lysis [29]. The
endomysium and perimysium of the neck muscles were expanded in some places, and their fibrous structures
became loose. Such changes could occur with the participation of microflora, which was located both on the meat
surface and in its thickness [14], [25].
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Figure 7 Microscopic structure of muscle tlssue selected from the pork half-carcasses subjected to stiving on the
4™ day of storage (control): a — muscle fibres; b — nuclei of muscle fibres; ¢ — transverse striation. Hematoxylin
and eosin. X 400.

A wide synthetic preservative, including nitrite, nitrate, and sorbate, through its low quality and strong
antibacterial activity, is widely used for the growth of micro-organic products in the food industry. At the same
time, the majority of consumers will see the use of synthetic chemical preservatives nebazhanim, the stench is
not safe for health. It is possible to reduce the intensity of destructive changes in the environment and the
continuation of the term of its accessory [43].

According to the results of the histological studies, the muscle tissue selected from the experimental pork half-
carcasses had a similar architecture compared to the control (Figure 8).

Figure 8 Microscopic structure of muscle tissue, which is selected from the experlmental pork half-carcasses on
the 4™ day of storage: a — muscle fibres; b — nuclei of muscle fibres; ¢ — fat cells; d — endomysium; e — perimysium.
Hematoxylin and eosin. X 120.
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Figure 9 Microscopic structure of muscle tissue, which is selected from the experimental pork half-carcasses on
the 4™ day of storage: a — muscle fibres; b — nuclei of muscle fibres; ¢ — transverse striation; d — longitudinal
striation. Hematoxylin and eosin. X 400.

When studying the meat microstructure in the neck area, which was stored in the refrigerating chamber for 4
days, the histoarchitecture of the muscle tissue was formed by the different thicknesses of MFs and the layers of
the connective tissue [32]. However, compared with the histostructure of this tissue only after stiving, when the
histologic specimens are colored with hematoxylin and eosin, the MTPNM of the experimental pork was mostly
uniformly colored (Figure 8). In some areas, MFs had a tortuous appearance [33], [34]. When the pork half-
carcasses were stived, only minor areas with transverse cracks in the sarcoplasm of the muscle fibres were
detected. The transverse and longitudinal striations of the sarcoplasm were mostly preserved (Figure 9). It is
important to talk about the positive influence of lactic acid microorganisms on the quality of milk [30], [31]. At
the same time, the nuclei of the muscle fibres had an oval-elongated shape and were basophilically colored. They
were located on the periphery of the muscle fibres (Figure 8).

According to the histological studies, the histoarchitecture of the muscle tissue, selected from the pork half-
carcasses subjected to cooling with stiving, lost their characteristic structure. Storage of the pork half-carcass meat
in the refrigerator for 7 days contributed to the more active development of autolytic processes, which involved
many muscle fibres. Thus, when the histologic specimens are colored with hematoxylin and eosin, the sarcoplasm
of the muscle fibres is not almost colored, which indicates the characteristic signs of the autolysis process (Figure
10). affect the sensory characteristics of the meat.

| : \\.\. \ (.\ “
Figure 10 Microscopic structure of muscle tissue selected from the pork half-carcasses subjected to stiving on
the 7" day of storage (control): a — rupture of muscle fibres; b — autolysis of muscle fibres. Hematoxylin and

eosin. X 120.
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Figure 11 Microscopic structure of muscle tissue, which is selected from the pork half-carcasses subjected to
stiving on the 7™ day of storage (control): a — rupture of muscle fibres; b — fragmentation of muscle fibres;
¢ — autolysis of muscle fibres; d — nuclei of muscle fibres. Hematoxylin and eosin. X 120.

The obvious transverse cracks of the muscle fibres, their ruptures, and fragmentation, which increased
significantly, were detected in many areas of the histologic specimens (Figure 11).

Storage of the meat for 7 days in the refrigerator, compared to the histoarchitecture of the muscle tissue for a
storage duration of the meat of 4 days, contributed to the more active development of autolytic processes, which

included a significant number of the muscle fibres (Figure 13).

U

Figure 12 Microscopic structure of muscle tissue, which is selected from the pork half-carcasses subjected to
stiving on the 7" day of storage (control): a — muscle fibres; b — nuclei of muscle fibres; ¢ — light coloring of
sarcoplasm; d — accumulation of granular protein mass. Hematoxylin and eosin. X 120.
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stiving on the 7" day of storage (control): a — autolysis of muscle fibres; b — muscle fibres of tortuous shape; ¢ —
nuclei of muscle fibres. Hematoxylin and eosin. X 120.

Deformed MFs of the pork neck had a tortuous shape, and their transverse and longitudinal striations were
destroyed (Figure 14). The endomysium and perimysium of the muscle tissue were expanded in some places, and
their fibrous structures became loose.

The nuclei of the muscle fibres against the background of the light coloring of the sarcoplasm, due to the
autolysis development processes, lost their characteristic structure and, being in a state of lysis, were detected
only in the form of shadows or were outlined against the background of the destroyed sarcoplasm (Figures 10-
14). Proteolysis of key myofibrillar proteins is the main reason for the ultrastructural changes in the skeletal
muscle associated with meat tenderization [17], [35].

According to the results of the histological studies, the microscopic structure of the muscle tissue, which is
selected from the experimental pork half-carcasses (with a storage period of 7 days) had a more distinct
histoarchitecture compared to that of the unprocessed half-carcasses. This is the case with the biopreservation of
Lactobacillus sakei. As a result, proteolytic enzymes are produced with the same substrate and are necessary for
the growth of L. sakei. A special advantage of this microorganism is the growth rate at the time of cooling and in
the presence of salt and (3-9% NacCl) in the production of bacteriocins, zocream anti listerial peptide sakacin P.
Sakei is characterized by the creation of biological pellicle and climatic (auto-co-)aggregation, which allows you
to colonize the surface [22], [38].

Figure 14 Microscopic structure of muscle tissue, which is selected from the pork half-carcasses subjected to
stiving on the 7™ day of storage (control): a — muscle fibres of tortuous shape; b — nuclei of muscle fibres in
shadow form; ¢ — endomysium. Hematoxylin and eosin. X 120.
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Figure 15 Microscopic structure of muscle tissue, which is selected from the experimental pork half-carcasses on

the 7" day of storage: a — muscle fibres; b — nuclei of muscle fibres; ¢ — endomysium; d — pyrimidine; e — fat cells
in perimysium. Hematoxylin and eosin. X 120.

Such changes in the microscopic structure of the muscle tissue caused the release of the contained muscle
fibres into the intermuscular space. Granular masses visible under a light microscope were formed by hydrolytic
enzymes (Figure 12). Such changes are associated with aging processes and are related to the most important
factors that improve meat tenderness due to the proteolysis of structural proteins by endogenous muscle enzymes
[15], [36]. In turn, protein degradation leads to the loss of structural integrity and the formation of large peptides
and amino acids [16], [26].

This indicates the positive consequences of the influence of cultures of lactic acid microorganisms on the
structure of the muscle tissue if the meat is stored for a long time (Figure 15). Thus, the sarcoplasm of MTPNM,
which is selected from the experimental pork half-carcasses after a storage period of 7 days, when the histologic
specimens were colored with hematoxylin and eosin, was mostly uniformly colored. However, the color saturation
was lower than that in MFs of the muscle tissue, which is selected from the processed pork half-carcasses with
cultures of lactic acid microorganisms after a storage period of 4 days (Figure 15).

Figure 16 Microscopic structure of muscle tissue, which is selected from the experimental pork half-carcasses on
the 7 day of storage: a — muscle fibres; b — nuclei of muscle fibres; ¢ — endomysium; d — light lysed areas of
sarcoplasm. Hematoxylin and eosin. X 120.

Furthermore, in certain areas of the histologic specimens, MFs were unevenly colored (light-lysed areas of the
sarcoplasm were detected), which indicated the characteristic signs of the beginning of the autolysis process
(Figure 16). Some of the muscle fibres had a tortuous shape (Figure 17), and their histoarchitecture was destroyed
due to minor transverse cracks in their sarcoplasm (Figure 18). Such changes can probably be related to the
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proteolytic activity of muscle calpains. The study results, conducted by [18], [19], indicate that calpain-1 and
calpain-2 bind to myofibrils, when the meat is stored, and subsequently destroy structural proteins, including
desmin.

When analyzing the histologic specimens at a high magnification of the microscope, the transverse and
longitudinal striations of the sarcoplasm of individual muscle fibres were partially preserved (Figure 19).

Figure 17 Microscopic structure of muscle tissue selected from the experimental pork half-carcasses on the 7th
day of storage: a — muscle fibres of tortuous shape; b — nuclei of muscle fibres. Hematoxylin and eosin. X 120.

Figure 18 Microscopic structure of muscle tissue selected from the experimental pork half-carcasses on the 7th
day of storage: a — muscle fibres of tortuous shape; b — nuclei of muscle fibres. Hematoxylin and eosin. X 120.
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Figure 19 Microscopic structure of muscle tissue, which is selected from the experimental pork half-carcasses on
the 7" day of storage: a — muscle fibres; b — nuclei of muscle fibres; ¢ — perimysium; d — transverse striation.
Hematoxylin and eosin. X 400.

The nuclei of the muscle fibres had an oval-elongated shape and were basophilically colored. At the same time,
the nuclei karyoplasm was not clearly outlined by the nuclear envelope, indicating the initial autolysis processes
of the muscle fibre nuclei. Such changes could also be caused by the enzymatic activity of the microflora in the
meat, particularly various types of lactic acid microorganisms [20], [37].

It is rather difficult to make a more detailed comparison of the research results obtained by us with the data of
other authors, since most strains of lactic acid microorganisms, in particular L. sakei, are intended for the
technology of fermented meat products (sausages, ham) [38], [44] and for raw pork, shock chilling or freezing is
most often used, which ensures the reduction of microbial contamination during meat storage [39]. However,
freezing of meat causes its quality to deteriorate due to protein oxidation and ice crystal formation, which occurs
during freezing/thawing and frozen storage, which leads to irreversible physicochemical changes and quality
deterioration [40]. Therefore, most researchers prefer to improve the methods of storing pork in a chilled state
over freezing, but histological studies on this issue are very small and they are performed in laboratory conditions,
and not in the conditions of meat processing plants. In addition, most studies used individual muscles or groups
of muscles in which histological sections were made in a transverse perspective, which does not give a complete
idea of the structural changes in muscle tissue [41]. As can be seen from the obtained data, the histostructure of
the muscle tissue of the experimental pork neck was less damaged as a result of the autolysis process, which
contributed to the extension of its storage period up to 7 days. The data, we obtained, are compliant with the study
results of other scientists [42], which indicate that 8 days are enough for pork meat to acquire the sensory
characteristics that satisfy the consumer requirements.

We have analyzed the results of the study of the fermentation of lactic acid microorganisms. The SafePro® B-
2 can be used as a promising tool for the use of pork refrigeration in the refrigeration chamber with showers, but
for this, it is necessary to increase the possible risks of microflora-control, which will be characteristic of the skin-
specific micronutrient enterprises and will be characteristic of the skin-specific micro-processing enterprises.

CONCLUSION

Thus, the microscopic structure of the muscle tissue of the pork half-carcasses neck, which was subjected to
cooling in the refrigerating chamber with stiving on the 4" day of storage, was characterized by a slight
deformation of the muscle fibres, their weakened transverse and longitudinal striations. Transverse cracks and
ruptures of the muscle fibres were often found in it. The sarcoplasm of the muscle fibres was unevenly colored,
which indicated the beginning of the autolysis process. The nuclei of individual neck MFs were in a state of lysis.
The microscopic structure of the muscle tissue of the neck, which is selected from the experimental pork half-
carcasses on the 4" day of storage, was characterized by more positive characteristics of the microscopic structure
(uniform coloring of the sarcoplasm, minor cracks in the sarcoplasm, preservation of the transverse and
longitudinal striations of the muscle fibres, etc.) compared to that of unprocessed pork half-carcasses with cultures
of lactic-acid microorganisms, which indicated the positive effect of lactic-acid bacteria on the meat quality and,
as a consequence, the extension of its shelf life in a chilled condition. Therefore, when the results of the
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histological studies are analyzed, it is worth pointing out that the microscopic structure of the muscle tissue of the
pork half-carcass neck after cooling in the refrigerating chamber with stiving with an increased storage period of
up to 7 days underwent a deformation of the muscle fibres, shown as the increased number of the transverse cracks
and ruptures of the muscle fibres, characteristic signs of the autolysis process of the muscle tissue. The
histoarchitecture of the pork half-carcass neck muscles after cooling in the refrigerating chamber with stiving and
final processing of the surface with cultures of lactic-acid microorganisms of strain SafePro® B-2 was
characterized by insignificant areas of the muscle fibres with transverse cracks, suspended development of the
autolysis processes, partial preservation of the transverse and longitudinal striations of the muscle fibres, which
indicates the positive effect of lactic-acid bacteria on the meat quality and contributes to the extension of its
storage in a chilled condition up to 7 days. The proposed treatment makes it possible to extend the shelf life of
chilled pork meat while maintaining its quality and safety. The development of research in the direction of using
lactic acid micro-organisms for the production of refrigerated pork is necessary with the improvement of
microbiological and physicochemical indicators, as well as in the form of a mixture that can be used to improve
the optimal conditions for the preparation of a suitable source for consumption.
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