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The article describes the processes of freezing and thawing chicken meat using
different methods. The influence of these methods on the functional and technological
parameters of meat and dishes made from it is analyzed. It is noted that these characteristics
are affected not only by the speed of the freezing process (dynamics of changes in the
freezing temperature of the freezing object), but also by the form and speed of the
thawing process. In particular, in order to lose less amount of liquid (juice) from the tissue
damaged during the freezing process, it is necessary to carry out the thawing process
quickly and carefully. The conducted comparative analysis revealed that the best results
during freezing/thawing operations are achieved when using methods of quick freezing
(T=-30°C; v=9.4m/sec; f=87%) and thawing with running water flow (T=+10°C).

Keywords: chicken meat, temperature, time, freezing, moisture.

Introduction. Freezing is the best option for the quality and long-term storage
of meat products. At this time, the water in the product undergoes a phase
transformation under the influence of negative temperature, which leads to the
formation of ice crystals. If the freezing process is slow, then the formed crystals
grow in size, because of which the tissue structure of the product becomes
disturbed. After thawing, water (moisture) is released from this damaged tissue,
which leads to mass loss and deterioration in functional-technological parameters.

In order to reduce the number of tissues damaged during the freezing process,
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it is recommended to use the fast and ultra-fast freezing processes and related
equipment (Tavdidishvili 2019: 665).

The amount (threshold) of damage to the tissue structure depends on the
number of ice crystals and their sizes, the first of which is caused by the degree
of supercooling of the product, and the second is directly proportional to the
phase transformation time of water (the period of the formation of crystals). So,
in order to achieve a fast freezing process, it is necessary to supercool the product
rapidly, so that the ice crystals do not have time to increase in size.

One of the innovative types of fast freezing method is the shock freezing process,
where the product is frozen in cold stores, in which the cooling environment is
very low temperature air (-30°C+-40°C) with a high circulation speed of 9-10 m/
sec.

In general, when assessing the quality of freezing, we should not forget the
importance and peculiarities of the thawing process, because the interrelationship
of these processes affects the functional and technological parameters of the
finished products. Unlike the freezing processes, there are few studies on the
thawing processes, so this topic is always of high importance.

The goal of the work is to study, on the example of chicken meat, the dynamics
of the temperature change of the product during the freezing and thawing
processes, using different methods of conducting these processes.

To achieve this goal, the following objectives need to be met:

choosing the object and methods of research;

choosing the types of freezing and thawing processes; appropriate
equipment and designing the experiment;

studying the time temperature history of chicken meat when conducting
the freezing and thawing processes with different methods.

Objectivesand methods. We chose chicken meat as the object of research, which
we bought in the poultry farm of the Etsera village in Terjola municipality. We
studied the freezing process using the natural convection method in a traditional,
conventional-type cold store at a temperature of minus 18 degrees Celsius; under
conditions of air circulation speed of 0.1 m/sec and relative humidity of 85%
(brand KLIMASAN; Turkey). The fast freezing process at minus 30 degrees Celsius,
with an air circulation (blowing) speed of 9.4 m/sec and 87% relative humidity,
was studied in a shock freezing machine (brand ATTILA GN 1/1 — 600x400mm;
Italy). We completed the freezing process (that is, we considered meet frozen),

when its temperature in the depth of the tissue was minus 10 degrees Celsius.
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We packed the samples frozen by these methods in polyethylene bags, divided
them into two groups for different methods of thawing, and kept them in a fridge
at minus 24 degrees Celsius for further study, for one day and night. We thawed
the samples by two different methods: natural convection (+14°C) and running
water jet (+10°C). We regarded as thawed the meat samples whose temperature
in the center of the tender cut of meat was +5°C. We measured the temperatures
in the depth of the product using a contact thermocouple (brand DIGITAL
MULTIMETER DT9208A, measurement range -40°C + -1370°C, measurement
error - 1.5%).

Results and discussion. The conducted studies showed that it took more time
to freeze the samples that were frozen by the natural convection method (T=-
18°C; v=0.1m/sec and f=85%) and it amounted to 55 minutes, while using the
method of shock freezing (fast freezing) (T=-30°C; v=9.4 m/sec and f=87%) the
freezing time of the samples was 17 minutes. In this case, the shorter freezing time
was due to the lower temperature of the cooling medium and the higher speed of
air blowing, which ensured a higher value of the freezing speed compared to the
previous method. The obtained results are in agreement with the authors’ studies
(Tavdidishvili 2019:665; Voskoboynikov 2011:8; Ribotta 2001:193).

At the next stage, we studied the process of thawing frozen samples by
convection and using a stream of running water (jet). As can be seen from the
experimental data, a higher extraction rate can be achieved using the water jet
extraction method. At this time, the total time of extraction is 10-16 minutes,
while it is 54-60 minutes during the convection method. On the other hand,
much less thawing time is required for thawing meat with a water jet, for samples
frozen by shock, fast method. The validity of the obtained data is confirmed by
the results of the authors’ study (Onishchenko 2011:39).

Analysis of the studies reveals that different freezing methods in relation to
different thawing methods give a different picture of freezing/thawing time,
which is due to different physical properties of ice and water. Both slow freezing
and slow thawing lead to the deterioration in the quality of frozen products,
therefore, to ensure a fast thawing process, it is necessary to use a high-
temperature environment with a high, maximum heat transfer effect. Since the
counter flow of water is characterized by a higher heat transfer coefficient than
a non-circulating, stationary air environment, and consequently, the process
of thawing with a counter flow of water requires less time than the process of

thawing by natural convection. Thus, during further heat treatment of frozen
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chicken meat (cooking), the functional and technological parameters of the
finished products are affected not only by the freezing process, but also by the
thawing process, which is caused in one case by the increase in the size of the
ice crystals formed during the freezing of the free water in the meat, due to the
disruption of the tissue structure, and on the other hand, during the thawing
from the damaged tissue, by releasing the moisture present therein. All this leads
to mass losses, and the latter is directly related to functional and technological
parameters (Erlikhman 2010:36).
Conclusion. Based on the results of the experiment, we can conclude that:

During further heat processing of frozen chicken meat (during cooking),
the functional and technological parameters of the finished products are affected
not only by the freezing process, but also by the thawing process, which is, in one
case, due to the increase in the size of the ice crystals formed during the freezing
of the free water in the meat, and the destruction of the tissue structure, and,
on the other hand, during thawing from the damaged tissue, by releasing the
moisture therein. All this leads to mass losses, and the latter is directly related to
functional and technological parameters (Erlikhman 2010:36).

During freezing, the tissue structure may be damaged, but there is no loss
of moisture, because it is in the solid phase in the mesh of the damaged tissue, and
during thawing, this ice crystal melts, passes into a liquid phase, and then leaves
the product from the surface of the damaged tissue. Therefore, the shorter the
thawing time, the smaller the mass loss, and the minimum thawing time depends
on the method of freezing.

Based on the graphical analysis, algebraically speaking, we can say that,
depending on the nature, the freezing and thawing temperatures, as functions of
time, behave like the inversed functions.

The minimum freezing/thawing time is 10 minutes when thawing meat

frozen by the shock method with a flowing stream of water (10°C).
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