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The processes of natural fermentation of raw meats, as well as intensive technologies
based on them, make it possible to provide rheological characteristics of finished products
acceptable to consumers, especially the products made from beef. Biochemical changes in raw
materials caused by the action of enzymes make it possible to provide acceptable functional and
technological properties, intensify the production process, improve the storage capacity of
products, raise the nutritional value of finished products and the degree of digestibility of meat
products by humans. Relevance of the topic. Introduction of advanced technologies in the
domestic meat processing industry. The subject is oxidative properties of fermented beef. The
purpose of the work is a scientific substantiation of the most rational ways of fermenting meat
raw materials, establishing requirements for raw materials for the production of fermented meat.
Research methods. Statistical processing of the obtained results was performed based on the
calculation of arithmetic mean values and the mean square error. The results of the study. A dry
fermentation method was chosen for 18 days at a temperature of (2+2)°C, humidity — (75- 80)%.
It was determined that the pH value on the first day of storage (fermentation) in two
experimental samples of the long back muscle isolated from the carcasses of Aberdeen Angus
bulls has an overestimated value (more than 6.2 units), which characterizes their possible
involvement in the DFD meat group; according to the sensorial evaluation, the meat of these
samples has certain differences: a darker color and a tougher texture than in other experimental
samples. It has been established that in terms of structural and mechanical parameters, meat
from different breeds of experimental animals also has differences: elasticity ranges from 18.2
kN/m? to 28.3 kN/m?, penetration forces - from 152.3 kN/m? to 465.3 kN/m?, which is associated
with different pH levels. It has been established that during storage, the rheological properties of
beef improve: the penetration force decreases, the elasticity increases. A positive effect of
fermentation for 18 days at a temperature of (2 + 2)°C on the consumer characteristics of meat
was also found.

Keywords: aberdeen-angus meat breed, pH value, sensorial characteristics, structural and
mechanical characteristics, dry fermentation, fermented beef, charolais meat breed
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Ilpoyecu npupoonoi gepmenmayii m’acHoi cupounu, a maxkoxc 0A308aHi HA HUX
IHmMeHCUBHi mexHoI02ii 0036015A10Mb 3a0e3neuumu NPUUHAMHUX O CHOHCUBAYI8 CMPYKIMYPHO-
MEXAHIYHUX XAPAKMepUCmuK 20mosux NpooyKmie — 0COOIUBO BUSOMOGNIEHUX 3 SLOSUYUHU.
bBioximiuni 3minu cupoeunu, cnpuuuneni Oicto Gepmenmis, 00360A10Mb 3a0e3neyumu it
NPULIHAMHI PYHKYIOHATbHO-MEXHON02TYHI 81ACMUBOCI, THMEHCUDIKY8amu 8UPOOHUYUL npoyec,
nokpawumu 30amuicmes npooykyii 00 30epicanHs, NIOBUWUMU XAPHOB8Y YIHHICMb 20MO80I
npooyKkyii. ma CmyniHb  3AC80NBAHOCMI M SACHUX NPOOYKMIB  OpP2AHIZMOM  JIOOUHU.
AxmyanvHicmos memu. Bnposadoicenns nepedosux mexnonociti 8 6imyusHAHIU M siconepepooHill
eanysi. Ilpeomem oOocnidxncenv — oxucHi noxazHuku ¢hepmenmoganoi snoeuuuru. Mema
Pobomu — naykose 00IpYHMYEAHHA HAUOINbUL PAYIOHANLHUX CNOCO0I8 (hepMeHmy8anHs M acHOT
CUPOBUHU, BCMAHOBIEHHS GUMOZ 00 CUPOBUHU O]l BUPOOHUYMEA (PepMeHmo8aHo20 M sca.
Memoou oocnioxycenv. Cmamucmuune 0OpOONIEHHS OMPUMAHUX Pe3VIbMamie SUKOHYBANU HA
OCHOBI NIOPAXYHKY CePeOHbOAPUPMEMUUHUX 3HAYEHb | CepeOHboi K8aAOpamuuHoi noXuOKu.
Pesynomamu oocnioxcenv. ObOpano cyxuil cnoci6 Gepmenmayii npomseom 18 0i6 npu
memnepamypi (2+2)°C, eonococmi — (15-80)%. Busnaueno, wo noxasnux pH na neputy 0o6y
30epieanus (hepmenmayii) y 080X QOCAIOHUX 3PA3KAX HAUOOBULO20 M 53V CHUHU, BUOLIEHO20 3
myw 0yeaie abepouH-aneycbkoi nopoou, mac sasuujeHe sHaweHus (Oinrvue Hixe 6,2 00.), wo
xapaxkmepu3zye ix moocaugy npudemuicmes 0o epynu DFD m’aca; 32iono 3 npoeedenum
OP2AHONIENMUYHUM OYIHIOBAHHAM M'SICO YUX 3PA3KI6 MA€E NeGHi BIOMIHHOCMI: MEMHIUUL KOIIp i
Oinbw meepdy KoHcucmenyito, HidZC y I[HWUX O0CHiOHUX 3paskax. Bcmawnoseneno, wo 3a
CMPYKMYPHO-MEXAHIYHUMU NOKASHUKAMU M'ACO 6I0 PI3HUX NOpIi0 OOCHIOHUX MBAPUH MAKONC
mae GiOMiHHOCMI: enacmuunicmes Koaugacmvca 6i0 18,2 kH/m? oo 28,3 kH/M?, 3ycuis
nenempayii — 6i0 152,3 xH/M?> 0o 465,3 kH/M?, wo nos’sizano 3 pisnum pisnem pH.
Bcmanosneno, wo nio uac 36epicants noninuwylomscs CmMpyKmypHO-MeXaHiuHi 81acmueocmi
SANOGUUUHU. 3YCUNIA NeHempPayii 3HUINCYEMbCS, enacmudticmes niosuwyemocs. Taxoowc eusgnenutl
nozumusHuu énaus gpepmenmayii npomszom 18 0i6 npu memnepamypi (2+2)°C na cnosrcusui
Xapaxmepucmuxu m sca.

Knwuoei cnosa: abepoun-anzycveka m’sacha nopooa, eeauvuna pH, opeanonenmuuni
Xapaxmepucmuxu, CMPYKMYPHO-MEXAHIYHI ~ XaApaKmepucmuku, cyxa  pepmenmayis,
Gepmenmosana AnN08UYUHA, WAPOIE M SCHA NOPOOd
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Formulation of the problem. Over the millennia that have passed since man began to eat
animal meat, many technological methods and technical means have been worked out to improve
the consumer qualities of this valuable protein raw material. In particular, the processes of
natural fermentation of meat raw materials were studied and mastered, and intensive
technologies were proposed on their basis, which make it possible to provide structural and
mechanical characteristics of finished products acceptable to consumers, especially those made
from beef [1, 2], the processing of which very often requires special selected enzyme
preparations [3,4] or complex mixtures with their use [5, 6]. To intensify the process, special
technological equipment is used [5-7]. Biochemical changes occurring in raw materials under the
action of enzymes contribute to the modification of its functional and technological properties,
reducing the duration of the production cycle, increasing the nutritional value of finished
products, improving digestibility by the human body and storage stability [8].

The quality of meat suitable for further culinary processing largely depends on the degree
of its maturation, that is, the level of development of autolysis. Autolysis is the process of
changing the chemical composition, structure and properties of meat after the slaughter of an
animal under the influence of its own enzymes. The enzymatic breakdown of glycogen is the
trigger for the development of further physicochemical and biochemical processes. In the process
of autolysis, tenderness, juiciness, taste, aroma, etc. are formed.

Therefore, the key issue in the formation of quality is the determination of changes in meat
under the influence of various factors, in particular, during its fermentation. Changes in the
properties of meat develop in a certain sequence in accordance with the main stages of autolysis:
hot meat, rigor mortis, completion of rigor, meat maturation, deep autolysis [9, 10]. The
characteristics of the stages of beef autolysis are presented in Table 1 [11].

Table 1
Characteristics of the stages of beef autolysis — adapted from [11]
No Stage Time, h | t,°C | pH, units Characteristic
1 | Hot meat 9.4 0-4 79 Tender, juicy, withoutpronounced
smell and taste
2 | Rigor mortis 3-48 0-4 6.3 Elastic, dry meat with a sour taste
Completion of rigor.| 120 and Soft, juicy meat with acharacteristic
3 . 0-4 55
Maturation. more taste and smell

Autolysis is the process of decomposition of meat tissue components under the influence
of its enzymes that retain their catalytic activity for a long time; the reason for autolysis is the
cessation of oxygen access to the tissues. The process takes place in the tissues of the animal
immediately after slaughter, while the meat has an elastic texture, pink-red color and high water-
holding capacity, while its aroma is weakly expressed. In the first hours of autolysis, glycolytic
processes predominate. This leads to the accumulation of lactic and phosphoric acid, resulting in
a decrease in the pH value of muscle tissue.

Due to the breakdown of glycogen and the accumulation of lactic and orthophosphoric
acids (as a result of dephosphorylation of intermediate products of glycolysis: glucose
phosphates, and later — creatinephosphate and nucleotides), the reaction of the muscle tissue
environment is shifted to the acid side. In healthy not tired animals, the pH value of the meat
immediately after slaughter is in the range of (6-7) units. Then it decreases and in the state of
rigor mortis can reach pH 5.6-6.1 and below [12].

Under the influence of autolysis, there is a change in the qualitative characteristics of meat,
such as mechanical strength, sensorial and technological properties, resistance to microbiological
processes. The basis of meat autolysis is a change in the carbohydrate component, which occurs
at the biochemical level. Changes in hardness and water-holding capacity occur within 5 to 7
days after slaughter at a temperature of 0 to 4°C.
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The aroma and taste become noticeable after (2-4) days after slaughter at a temperature of
0 to 4° C, after 5 days they are well expressed. Taste characteristics reach the highest intensity
on (10-14) days [13].

The maximum change in the strength properties of meat coincides with the maximum
development of the rigor process. In the process of rigor mortis, the moisture-binding capacity of
meat decreases and reaches a minimum by the time of the most complete development of rigor
mortis. But rigor mortis does not occur immediately, but after the glycogen stores in the muscles
run out.

Hot meat should not be used in cooking because the flavor and aroma properties of such
raw materials are minimally pronounced [14, 15].

The maturation of meat occurs as a result of keeping it for a certain time at low (plus)
temperature values. Ripe meat has a high nutritional value due to changes in protein compounds,
taste and aroma indicators under the influence of its own enzymes. Meat maturation is the aging
of meat raw materials, during which a number of autolytic chemical transformations occur,
which positively affects physical, chemical and sensorial properties of meat (density, tenderness,
juiciness, pronounced taste and smell) [9, 15]. That is, the maturation of meat allows achieving
desirable sensorial parameters indicators, improve the rheological properties of meat, but at the
same time bears the risk of spoilage and loss of a valuable product [16].

Processed meat raw materials at industrial enterprises are heterogeneous in terms of quality
and are characterized by non-identical post-slaughter processes. In raw materials with PSE
properties, the breakdown of glycogen to lactic acid is completed almost after (45-60) min. from
the moment of slaughter, while in DFD meat post-slaughter glycolysis is not profound or
practically does not occur due to the low content of ATP and glycogen in the muscles until the
moment of slaughter. The fulfilled analysis of the literature data shows that deviations in the
nature of the development of autolytic processes in PSE and DFD muscle tissue, one way or
another, are associated with different courses of glycolytic processes [12]. PSE and DFD meat
differ in appearance, physical and chemical properties [14].

The most important indicator of meat quality is the pH value, since its changes in the
process of autolysis entail significant practical consequences. It is known that fresh meat has a
pH value in the range of (6-7) units. After 24 hours of autolysis at a temperature of 0 to 4 °C, the
pH value reaches a minimum value of (5.5-5.6) units. The decrease in pH leads to the following
results: the resistance of meat to the action of putrefactive microorganisms increases; the
solubility of muscle proteins decreases, their level of hydration, moisture-binding ability due to
the approach of the pH of meat to the isoelectric point of proteins (4.7-5.4) also decreases; the
activity of tissue cathepsin enzymes increases (optimal pH for them is 5.3) and the action of
calcium ions is manifested, an increase in the concentration of which in the sarcoplasm of cells
increases the activity of enzymes; there is swelling of connective tissue collagen and hydrolysis
of muscle proteins at subsequent stages of autolysis [17].

Currently, there are different ways of fermenting meat, in particular beef: dry, wet,
combined, chemical, enzymatic. Each of them has its own advantages and disadvantages. For
example, the advantages of wet ripening include high hygiene and low microbiological risks;
higher maturation rate under vacuum compared to dry maturation [18]. Beef aging (also
ripening, fermentation) is the preparation of meat using the initial stages of autolysis before its
heat treatment. The main purpose of dry aging beef is to enhance the natural taste and aroma of
meat. Characteristics of the chamber for dry ripening: temperature — from 1°C to 3°C, humidity
— about (50-60)%, constant air circulation. Stages of maturation (fermentation): 21; 35; 90 days.
It shall be noted that during dry ripening, up to a third of the mass of meat is lost due to moisture
loss, which affects the price of the final product. Only high-quality beef should be subject to
long-term fermentation. This is the basic requirement for the production of fermented meat.
Long-term maturation is a process that requires a lot of energy and strict adherence to all
regimes; usually, raw materials of a higher price category, including high-quality marbled beef,
are subjected to maturation [19]. Marbled meat in the form of steaks rightfully belongs to
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delicacies, as it has a special taste due to intramuscular fat, evenly distributed in the form of fatty
layers between muscle fibers. Marbling of beef provides a consistent and pronounced formation
of taste and aroma during maturation [20]. During the heat treatment of products from such meat,
the fat layers melt, filling the meat with juice, and it acquires a unique softness and tenderness.
Marbling has its own gradations depending on the intensity, that is, the frequency of white
inclusions in the fibers. The higher the marbling, the more tender the steak. American
statisticians calculated the steak quality coefficients depending on the degree of marbling of meat
raw materials. The American gradation of meat suggests three levels of marbling (in order of
increasing): select, choice, premium [21].

High-quality beef with the desirable signs of marbling is a new product on the Ukrainian
market. In many countries of the world, technologies for growing young cattle of beef breeds,
schemes for the production and evaluation of high quality beef have long been developed. In
Ukraine, according to published information, the experience of growing meat breeds of cattle for
the production of high-quality beef is in the Research Farm "Askaniyskoye™ (Kherson region),
Private Agricultural Enterprise after. T.G. Shevchenko, which is part of the Asnova holding
(Kyiv region), Organic Farming Product LLC (Cherkasy region), Eurosem LLC, a division of
Eridon (Pereyaslav-Khmelnitsky district, Kyiv region). The number of such enterprises is
constantly growing, so we should hope for an effective growth in the production of high-quality
marbled beef, that is, the research we carry out has all the necessary signs of relevance.

The subject of research is the technological properties of high-quality beef with signs of
marbling.

The purpose of the work is a scientific substantiation of the most rational ways of
fermenting meat raw materials, establishing requirements for raw materials for the production of
fermented meat.

Materials and methods of research. Longissimus dorsi, separated from the carcasses of
bulls between the 12th vertebra and the 13th vertebra of the Aberdeen Angus (experimental
samples No. 1-No. 4) and Charolais (experimental samples No. 5-No. 8) meat breeds, was used
as the object of research. From each breed for research, raw materials were isolated from
carcasses obtained from 4 animals.

Studies were carried out on days 1 and 18 of exposure (dry fermentation) at a temperature
of (2 £ 2)°C.

In the course of the research, physical, chemical, sensorial, microbiological and rheological
paramiters were determined:

- pH — potentiometrically using a measuring device — a pH meter. pH was measured in the
longissimus dorsi separated from the carcasses of these breeds. The measurement was carried out
on day 1 and day 18 after slaughter. The meat was kept at a temperature of (2+2)°C;

- marbling index — according to the formula:

C-100
N )

X =

where X is the marbling index;

C is the content of intramuscular fat;

N is the content of protein nitrogen,%;

- sensorial evaluation — visually;

- rheological (elasticity, penetration force) — with the use of the universal experimental
machine "SANS".

Statistical processing of the obtained results was performed based on the calculation of
arithmetic mean values and the mean square error.

Research results. Producers from all over the world, using years of experience, have come
to the conclusion that some processes for the production of high-quality beef should remain
unchanged for any country, namely:

- use of specialized breeds of cattle (Aberdeen Angus or Black Angus, Hereford, weight,
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etc.). This is due to the fact that meat marbling, which is one of the main characteristics of high-
quality beef, is primarily due to a genetic predisposition — a number of genes are associated with
it, in particular, the GG genotype of the GH gene;

- implementation of the final high-calorie grain fattening for at least 100 days. Feeding
rations may vary by region and country. Corn, barley and other grains may be used;

- the presence of a high culture of production: comfortable conditions for keeping cattle,
free access to water and feed, no stress during transportation;

- introduction of a traceability system “from field to fork”, beginning with the selection of
animals, life-time evaluation of their productivity and ending with the finished product;

- implementation of long-term storage to achieve the best rheological and sensorial
characteristics.

A list of requirements for the production of high quality beef is given in Fig.1.

I Requirements for the production of high quality marbled beef I
Use of Special High Trzcstztr):]“ty L(;?gr-;zrem
specialized feeding production frgm 43 (15 10 30 d
breeds system culture ey or more) :

Fig. 1. Requirements for the production of high quality marbled beef

The above general requirements are followed by all world producers of high quality beef.
However, the system of classification and evaluation of beef in different countries is somewhat
different, although some general criteria apply here, such as live weight and carcass weight,
color of muscle and adipose tissue, degree of marbling, pH. The main approaches to the
classification of live animals and their carcasses in some countries are presented in Table. 2.

In the world, researchers have come to the conclusion that none of these factors is decisive,
and neither the breed, nor the marbling, nor the age can separately guarantee the high consumer
characteristics of the product — each step in the production and processing of beef in one way or
another affects the final result and consumer assessment. In this regard, it became necessary to
regulate the production of high-quality beef, its classification and evaluation at the state level. To
do this, it is necessary to study the mechanisms of formation of the above requirements for high-
quality beef and the impact of various factors on them.

For research, a dry maturation method was chosen, which provides the formation of the
necessary characteristics and is quite simple to perform. According to the existing characteristic
[22], high-quality beef is chilled beef with a specified level of marbling, subcutaneous fat
thickness, meat and subcutaneous fat color, obtained from highly productive young cattle, sold
no earlier than 120 hours from the moment. Highly productive young cattle — bulls and heifers of
specialized meat breeds aged from 8 months to 24 months, castrated bulls aged from 8 months to
30 months, fattened from the moment of subtraction from the mother mainly on green fodder,
during the final stage of fattening (at least 100 days before slaughter) — on balanced high-calorie
feed rations with at least 70% nutritional value due to grain concentrates.

In information sources there are publications on the quality of long-term meat, but they are
very few and they refer to meat obtained from certain breeds of cattle and the conditions of their
cultivation and slaughter in other countries. In this regard, the study of the quality of beef of
long-term storage of Ukrainian production has scientific and practical value.

An important indicator of the quality of meat is the pH value. It indicates the degree of
suitability of meat for storage and subsequent cooking. Normal pH for beef is from 5.6 to 6.0
units after 24 hours of exposure after slaughter [23]. If the pH is greater than 6.2, then the meat
may show signs of DFD. The pH values were measured in the longest muscle of the back
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isolated from the carcasses of the indicated breeds. The measurement was carried out on day 1
and day 18 after slaughter. The meat was kept at a temperature of (2 £ 2)°C. At the same time,
the sensorial properties of meat raw materials were evaluated. The results obtained are presented

in tables 3 and 4.

Evaluation of the degree of marbling confirms that the bulls of selected breeds are highly
productive young animals, since fat gaps in a fairly large amount are clearly visible on the
muscle section. The marbling index ranges from (70-80)%, that is, it is optimal (which should
be (70-85)% according to the recommendations).

Table 2
Classifying systems of high quality beef
Criteria of Country
evaluation Canada Australia USA

Carcass quality

13 quality categories,

Depending on genderand

5 classes depending on

criteria including: Prime, AAA, | age gender and age
AA, A (for carcasses of
young animals related to
high-quality beef)
Carcass output | From 59% — for thePrime | No data No data
category;
up to 53% — for categoryA
The degree of 4 degrees — from excellent | No data Scale
marbling (by the | tosatisfactory from1lto 6
number of
fatty inclusions)
Subcutaneous No less than 2 mm No less than 3 mm (at No data
fat thickness 13" rib level)
Muscular 4 categories — fromgood | No data No data
development to excellent
Color of muscle | Bright red Red Scale from1to 7
tissue
Color of fat White White No data
Structure of Tough No data No data
muscle tissue
and fat
pH No data No more than 5,7 in 24 | No more than 5,7 in 24
h after slaughter h after slaughter
Area of “muscle | No data No data No data

eye”, cm?

Note. Marbling, color, muscle tissue and fat, subcutaneous fat thickness, muscle eye area are
assessed between the 12th and 13th ribs.

Table 3
Dynamics of p during the storage of beef
Breed
Parameter Aberdeen-Angus Charolais meat
sample 1| sample2 | sample 3 |sample 4| sample5 | sample6 | sample7 | sample 8
: st
pHin 17 591 | 6.23 626 | 601 | 584 | 571 6.00 5.75
day ofaging
: th
pHINI8" | 59> | 625 | 626 | 6.00 | 58 | 573 | 603 | 576
day of aging
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When measuring pH, it was noted that in different samples, even of the same breed, this
indicator is somewhat different. In our opinion, the determining factor in the formation of this
characteristic of meat is not only the genotype, but also the factors of the external environment
(feeding, maintenance, transportation). Similar relationships have been found by many
researchers and therefore they must be taken into account when creating optimal conditions for
feeding and keeping animals. The organoleptic evaluation of the prototypes is also somewhat
different: beef with a higher initial pH has a darker color, a tougher texture, and a slight off-
flavor. The pH indicator practically does not change in all samples at the end of storage. It is
known that a slight increase in pH can be observed in the case of the development of putrefactive
microflora and the accumulation of proteins with an alkaline reaction as a result of
decomposition products.

Table 4
Quality parameters of beef after 18 days of aging
Breed, Parameter
sample number Marbling index |Appearance, color, taste, smell, texture
Aberdeen-Angus:
sample 1 Good The presence of a crust of drying of a dark color.
sample 2 Good The color on the cut is from red to dark red, the
sample 3 Good taste is pronounced meaty, the aroma is pleasant,
sample 4 Good delicate texture.
Charolais meat: Good In samples No. 2 and No. 3, a slightly pronounced
sample 5 foreign smell is felt, the consistency of these
sample 6 Good samples is more rigid, the color is darker than that of
sample 7 Good other samples.
sample 8 Good

Due to the protective effect of the drying crust, which is a kind of barrier, the total number
of microorganisms did not exceed the permissible levels in all samples. Also, in our opinion, low
primary contamination in this case also plays an important role. Probably due to this factor, the
signs of DFD properties in samples No. 2 and No. 3 do not significantly affect the activation of
microflora development processes. That is, an important requirement when using long-term
aging of beef is to ensure sanitary and hygienic conditions during the preparation and aging of
meat.

The process of aging meat is accompanied by a change in texture. Therefore, we studied
the structural and mechanical properties of prototypes. The results are presented in table. 5. The
results obtained indicate that the strength characteristics of muscle tissue are directly dependent
on its structure, i.e. determined by the processes of autolysis, in particular, the nature of the
change in pH. Thus, meat with higher pH values after the first day has a tougher structure, as a
result of which the penetration force is higher than that of samples with a lower pH value.
Elasticity indices correlate with the strength index results: minced meat with higher penetration
force values has lower elasticity.

According to the results of studies, on the 18th day there is a decrease in the penetration
force due to the development of destructive changes in muscle fibers under the action of
enzymes. Accordingly, the elasticity increases. The conducted studies show that according to
some physical, chemical, rheological and sensorial characteristics, the meat of research animals
has differences associated with the nature of the course of autolytic changes, which in turn
depends on the influence of various factors.
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Table 5
Rheological parameters of beef
Breed, _ , Parameter _ ,
sample number _ Elasticity, IfN/m _ Penetration forf:e, kN/m
aging for 1 day | aging for 18 days | aging for 1 day | aging for 18 days
Aberdeen-Angus:
sample 1 16.56 18.20 240.80 230.80
sample 2 19.43 23.40 386.63 350.63
sample 3 20.06 21.12 480.25 465.30
sample 4 18.83 22.90 350.72 302.40
Charolais meat:
sample 5 22.43 28.30 185.50 175.90
sample 6 21.49 23.45 169.42 160.12
sample 7 23.40 25.80 181.25 170.10
sample 8 20.56 22.90 160.43 152.30

Conclusion. Based on the results of the analysis of classification schemes for high-quality
beef using existing evaluation criteria, a dry fermentation method was selected for 18 days at a
temperature of (2 = 2)°C, humidity — (75-80)%.

Changes of parameters in the process of fermentation of Aberdeen-Angus beef and
Charolais meat breeds were studied. It was determined that, in terms of marbling, the selected
breeds belong to highly productive young animals, which is a condition for obtaining high-
quality fermented beef.

It was determined that the pH value on the first day of storage (fermentation) in two
experimental samples of the long back muscle isolated from the carcasses of Aberdeen Angus
bulls has an overestimated value (more than 6.2 units), which characterizes their possible
involvement in the DFD meat group; according to the sensorial evaluation, the meat of these
samples has certain differences: a darker color and a tougher texture than in other experimental
samples.

It has been established that in terms of rheological parameters, meat from different breeds
of experimental animals also has differences: elasticity ranges from 18.2 kN/m? to 28.3 kN/m?,
penetration forces — from 152.3 kKN/m? to 465.3 kN /m?, which is associated with different pH
levels.

It was found that after storage of all samples for 18 days, the pH slightly increases, which
is associated with the development of microflora. At the same time, the total number of
microorganisms does not exceed the standard values in all samples, which is explained by the
low primary contamination of meat.

It has been established that during storage, the rheological properties of beef improve: the
penetration force decreases, the elasticity increases. A positive effect of fermentation for 18 days
at atemperature of (2 £ 2)°C on the consumer characteristics of meat was also found.
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