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The work is devoted to studying the possibility of the athermal processing application in the technology of
poultry meat products. Advantages of using the high hydrostatic pressure for processing the food products in order to
preserve the nutritional and organoleptic characteristics, lengthening their shelf-life are presented. Poultry meat proc-
essing was performed in the range of 200 to 700 MPa. Microbiological indexes of the samples after the high pressure
processing have been investigated, and characterized by changing the organoleptic and functional-technological
properties of the raw materials. The researches that allowed studying impact of the high pressure on the microstruc-
ture of poultry meat were conducted. Rational modes of athermal processing allowing extending the shelf life of fresh
meat were recommended. Ranges of pressures that can be used as intensification for the raw materials salting process
were determined. According to the research results, the modes that can be used instead of the heat processing for the
semi-finished goods and ready products were determined.
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INPUMEHA HA BUCOK XUJAPOCTATUYEH ITPUTUCOK BO TEXHOJIOI'NJATA
HA ’KUBUHCKH MTPOU3BOIN

TpyZnot e mocBeTeH Ha NMPOydyBame Ha MOXKHOCTA 3a IIPUMEHa Ha aTepMaliHaTa 00paboTka BO TEXHOJIOTHjaTa
Ha IPOU3BOAU OJ] KUBHHCKO Meco. [Ipe3eHTHpaHu ce MPpeAHOCTUTE O KOPHCTEHEe BHCOK XUIPOCTATHYCH MPUTHUCOK
HpH IpepaboTKa Ha IpeXpaHOeHH MMPOU3BOM, CO LSl Ja Ce 3auyBaaT HyTPUTHUBHUTE U OPraHOJENTHYKUTE KapakTe-
PHUCTHKH, NPOJIODKYBajKH 'O HUBHHOT POK Ha Tpaewme. OO0paboTkaTa Ha Meco OJ KHMBHHA € M3BpIIEHA BO ondar of
200 mo 700 MPa. Bea ucrnuryBaHM MHKPOOMOJIOIIKHTE MOKA3aTeNM Kaj MpUMepolr o obpaboTkara CO BHCOK
HPHUTHCOK, & c€ KapaKTepH3upale co MPOMEHa Ha OPraHOJIENTHYKU U (yHKIMOHATHO-TEXHOJIOMIKH KAPAKTEPHUCTUKH
Kaj cypoBuHHTE. bea cieieHn HeTpakyBamara 3a JO3BOJICHO BIIMjaHHE Ha BUCOKHOT IPUTHUCOK BP3 MUKPOCTPYKTYpa-
Ta Ha MecoTo of kuBHHA. Ce TpenopavyBaaT yTBPIACHH HAYWHHU Ha aTepMaiHa 00paboTKa, OBO3MOXKYBAjKH MPOIOII-
JKyBare Ha POKOT Ha TPpaeme Kaj CBEKOTO Meco. il yTBp/ieH OIceroT Ha MPUTHUCONN KOM MOXAT Jia OMaaT KopHucTe-
HU 32 WHTCH3WBHpAmkE Ha MPOIECOT Ha colieme Kaj cypoBuHHTE. Criopen pe3yirTaTuTe Ol HCTPaXKyBameTo, Ouie
YTBPJCHU HaUMHUTE KOM MOXKAT Ja OMIaT KOPUCTEHH HAaMECTO TOIUIMHCKAaTa 00paboTKa Ha MOJYrOTOBUTE U TOTOBH-
TE MPOU3BOH.

Kny4ynu 360poBH: BUCOK XHIPOCTATHYEH MPUTUCOK; aTepMasiHa 00paboTKa; JKUBUHCKO MECO; TEXHOJIOTHja

INTRODUCTION
physical, chemical and biochemical.
The existing methods of the meat products

by the principle of influence on the raw material:

conservation are intended to inhibit the action of
enzymes and inactivate them as well as to suppress
the activity of microorganisms [1-5]. The princi-
ples of conservation may be performed with the
help of one way or other solution — conservation
method, which are divided into three main groups

The modern processing techniques should be
aimed on provision of persistent high quality prod-
ucts while storage that can be achieved by preserv-
ing factors which can not be overcome by the mi-
croorganisms present in the product [6—7].

Considering ways of food processing, it can
be concluded that till the second half of the XIX
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century there was just one way of influence — tem-
perature. Today there are more than 60 potential
preserving factors. Non-thermal physical barriers
are considered to be promising: use of the high
hydrostatic pressure; combination of heat process-
ing, pressure and ultrasound; impact of pulse elec-
tric current, etc [8].

The early studies on use of the high pressure
were focused on the microorganisms inactivation
(vegetative cells of bacteria and yeasts), today the
technology is considered as important and poten-
tially applicable [9-10].

The Fresher Under Pressure technology is ac-
knowledged by progressive companies due to the
optimal long-term, cost-effective solutions in the
field of food storage aimed on meeting the custom-
ers’ needs [11].

Pasteurization of food products using the high
pressure — is a natural, environmentally friendly
technology, which has the following advantages
[12]:

— a wide variety of the processed foods: meat,
fish, seafood, fruits and vegetables, fruit juices and
drinks, salads, milk and dairy products, ready-to-
eat food products;

— possibility cardinally (up to several stages)
to reduce the content of microflora and the most
dangerous pathogens (Listeria, E. coli, Salmonella,
etc.);

— increasing in 2-3 times the shelf life of food
products without changing their natural flavor and
color;

— preservation of organoleptic properties and
nutritional value of the product, without damaging
the nutrients, vitamins, and pigments by heat proc-
essing, as well as without changing the other com-
ponents of low molecular weight which are re-
sponsible for the smell and taste;

— absence of the need to use the preservation
agents and additives that increase the shelf life of
food products;

— possibility to pasteurize the products which
can not be pasteurized by the conventional method;

— absence of food products deformation due
to the even distribution of the hydrostatic pressure
(irrespective of the product’s volume and shape),
which reduces the processing time;

— improvement or occurrence of new func-
tional properties of the products;

— improvement of the product’s texture as
compared with the thermal processing mode;

— reduction of energy costs, as compared with
the conventional method of pasteurization.

Thus, use of the high hydrostatic pressure is
the promising mode to produce new types of meat
products, including using the poultry meat.

MATERIAL AND METHODS

The aim of our research is to establish the
possibility of using the athermal processing tech-
nology of the poultry meat products.

We studied the pattern and control samples of
meat obtained from chilled fillets of broiler chick-
ens (white muscles) which were stored for not
more than 24 hours after the slaughter at the tem-
perature of 0 ... 4°C.

Processing of the samples was carried out at
the pressure of 200, 300, 400, 500, 600 and 700
MPa 20 min and at the temperature of 20 + 1°C in
the high-pressure experimental unit. Control 1 —
chilled meat (temperature 2 £ 1°C), control 2 —

boiled meat (cooking until core temperature 70 +
1°C).

To achieve the goal it was necessary to fulfill
the following tasks:

— to determine the change in the microbi-
ological indicators of poultry meat after the proc-
essing;

— to assess the effect of high pressure on the
organoleptic characteristics;

— to investigate the change in the functional
and technological parameters of poultry meat after
the athermal processing;

— to determine the level of the poultry micro-
structure change.

Microbiological, organoleptic, physico-che-
mical and histological studies were performed ac-
cording to standard procedures [13-14].

RESULTS AND DISCUSSIONS

a) Determination of microbiological indexes.
In the study of the sanitary conditions of the meat
processed with different parameters of the high
pressure, we determined the overall contamination
of the meat, presence of coliform bacteria, patho-
genic microorganisms (including the Salmonella
bacteria group), bacteria of the Protea genus, and
also the coagulase-positive staphylococci (Table.

1.
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Table 1
Microbiological indicators of poultry meat after high pressure treatment (n = 5, p <95)

Processing mode QMA&OAMO, CGB, Pathogens Salmonella,
P, MPa T, min CFUinlg in25g Proteus)

Control 1 3,5+0,09-104 detected not detected
200 20 2,8+0,04-104 detected not detected
300 20 1,5+0,07-103 not detected not detected
400 20 1,0+£0,11-103 not detected not detected
500 20 less than 1,5+0,10-10 not detected not detected
600 20 less than 1,5+0,04-10 not detected not detected
700 20 less than 1,5+0,02-10 not detected not detected

As the result of the research it was established
that at increasing the pressure to 300 MPa, we no-
ticed the reduction in the total number of microor-
ganisms for the next 1 order, and at the 500 MPa
processing this rate has reduced to the 150 micro-
bial cells per 1 g.

Bacteriological tests have shown that the in-
hibitory effect on the bacterial growth is shown at
the pressure of 200 MPa, but these parameters do
not cause the death of the Escherichia coli group
bacteria (CGB). The lower limit of the high pres-
sure at which the coliform bacteria are not detected
is 300 MPa. In all the test samples there were no
pathogens, including the Salmonella, of Proteus
bacteria group.

The mechanism of the high pressure influence
on the poultry meat microflora is associated with

.y

S

¢) 500 MPa, 20 min

f) 600 MPa, 20 min

damage to the cell membranes of microorganisms
without heat. The exponentially growing cultures
are majorly compression sensitive, damage to their
membranes are nonconvertible. Mechanism of the
microorganisms destruction by the high pressure is
based on the microbial degradation of cell mem-
branes by changes in the cell volume [12].

b) Determination of the organoleptic charac-
teristics. During the tasting of the investigated
samples it was established that the samples which
passed the processing of 500, 600 and 700 MPa in
the color and appearance resemble the boiled poul-
try products (Fig. 1). The color of these specimens
was uniform, the surface was gloss, the texture was
dense, elastic, delicate, and the slight separation of
meat juice was observed only at the sample proc-
essed with the pressure of 500 MPa.

g) 700 MPa, 20 min

Fig. 1. Organoleptic characteristics of poultry meat after high pressure treatment

Maced. J. Anim. Sci., 5 (2) 95-100 (2015)
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When processing from 200 to 500 MPa the
residual odor and taste of fresh meat is noted, and
from 600 to 700 MPa the samples are tasted like
the boiled meat.

¢) Determination of functional and techno-
logical parameters. The water-binding power (WBP)
is a major functional and technological properties
(FTC), affecting the output of the finished prod-
ucts, the juiciness, etc., so we conducted a study
aimed at exploring the dependence of the WBP on
the modes of the high pressure processing. The
results are shown in the Fig. 2.
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Fig. 2. Dependence of the water-binding power (WBP)
after high pressure treatment

Value of the WBP for the control sample was
76.4%. When using the pressure of 200 MPa, the
figure was not significantly changed (77.3%), but
at processing with the pressure of 300 MPa, the
water binding power rate increased by 6.1% com-
pared to the control sample. It was found that the
WBP depends on the processing mode. So when
the pressure is increased from 300 to 700 MPa, the
value of the researched index has increased for
6.5%. The value of WBP made 89.0% at the pres-
sure of 700 MPa

Increase of the WBP, in our opinion, is
caused by the following changes in the protein
molecules: at mechanical influence of the upper
range value on the muscle fibers of the poultry,
destruction of myofibrils with the release of myo-
fibrillar proteins occurs. This is followed by rup-
ture of the electrostatic bonds and formation of the
ionized groups which bind the water.

Based on these data it can be concluded that
occurrence of the additional centers available to
water after the pressure processing increases the
water-binding capacity of the poultry meat.

When studying the effect of the hydrostatic
pressure on the hydrogen ion concentration, it was
observed that this processing does not lead to sig-
nificant changes in the pH, which was within the
range of 5.78 + 0.22 for all samples.

Structural and mechanical properties are cha-
racterized by such indicators as the texture and
juiciness of meat and meat products. Therefore, we
investigated the effect of the high pressure on the
ultimate cut stress. The results are shown in the
Fig. 3.
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Fig. 3. Dependence of the ultimate cut stress
after high pressure treatment

The studies have shown that at the pressure of
200 MPa, the ultimate cut stress is 0.41-10 Pa,
and gradually increases to the value of 0.54-107
Pa, which corresponds to the processing of samples
at 500 MPa. In the pressure range from 500 to 700
MPa, there is a significant increase in the limit cut-
off voltage: value of the investigated index in-
creases within the specified test pressure condi-
tions for 40.74%.

We believe that the observed increase in the
value of the ultimate cut stress in the model sam-
ples is due to the densifying the meat structure un-
der the pressure and pressing off the moisture. You
can also assume that the elasticity of the muscle
fibers is increased due to the additional interaction
of the dipoles formed in the protein structure under
the influence of the high pressure on the water
molecules. Such hydration of protein molecules
has an ordered structure which density is signifi-
cantly higher than normal.

d) Microstructural analysis. Histological stud-
ies were performed for the following samples:
chilled poultry meat, boiled poultry meat and poul-
try meat processed under the specific regimes of
high pressure. The results are shown in the Fig. 4.
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b) 300 MPa, 20 min (200x)

e) control 2 (boiled meat) (200x)

Fig. 4. Histological structure of poultry meat after different treatments

Muscle fibers of the control sample (frozen
meat) are generally arranged in a straight line. In
the cross-sections occurrence of local cracks and
discontinuities muscle fibers are marked. Connec-
tive layers are presented in form of tortuous bands.

After the traditional cooking of the poultry
meat the muscle fibers became tighter to each
other, there is an increase of microcracks, fine-
grained protein mass in spaced between the ends of
the muscle fibers and separate beams is noted.
Connective septum is deformed.

Maced. J. Anim. Sci., 5 (2) 95-100 (2015)

In the samples that passed the high pressure
processing, the swelling and indurations of muscle
fibers, local destructions and sarcolemma detach-
ment, loosening of connective tissue layers were
noted due to the pressure increase.

When exposed to the pressure of 300 MPa the
sample muscle tissue is characterized by uneven
swelling of fibers, presence of micro-cracks, tears
and emergence of a fine-grained protein mass in
places of destruction and in the inter-fiber spaces.
Also a slight fibers separation is noted in the con-
nective tissue layers.
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The deeper changes are marked in the pres-
sure range from 500 to 700 MPa. At processing the
upper range value at 700 MPa, there is a significant
fragmentation of muscle fibers, emergence of sar-
coplasmic proteins in the interfiber space with
formation of a fine-cellular mesh. The connective
layers are swelled and disintegrated.

Thus, the microstructurals studies have shown
that the effects at using the heat processing and the
high pressure processing are similar, however dif-
fered by the depth and character.

CONCLUSIONS

Resulting from the obtained data, we came to
the following conclusion:

— based on microbiological and organoleptic
characteristics, the range of pressures from 200 to
300 MPa with the processing time of 20 min can
be used for to extend the shelf life of the chilled
poultry meat;

— considering the functional and technological
figures, it is believed that the pressure treatment of
200 to 250 MPa, at which the structural changes in
muscle tissue are started, can be used to intensify
the process of meat salting for production of ham
products;

— the pressure range from 300 to 500 MPa
starts the reduction of microflora without achieving
the culinary readiness that can give the possibility
of getting the semi-finished goods with a long shelf
life;

— by the results of microbiological, organo-
leptic and functional and technological research is
could be recommended to use the pressure range

from 500 to 700 MPa to obtain the poultry product
of the complete culinary readiness.
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