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Abstract. The relevance of this study is conditioned upon the increasing interest in alternative sources of protein, to solve
the problem of providing the population with biologically complete food products of a combined composition. The purpose
of this study was to investigate the effect of freezing on the stability of the moisture content of semifinished products
in the dough covering using several types of meat raw materials, protein, and flour from hemp seed processing products.
For the study, eight recipes of minced meat were prepared using beef, pork, red and white meat of broiler chickens with
flour and protein from hemp seeds in the amount of 20% to the total mass of minced meat. In the samples, indicators
of moisture content, moisture binding, emulsifying ability of products before freezing and after defrosting, and activity
of water in defrosted products were determined. In the experimental samples, a substantial difference was found in the
stability of the moisture content of semifinished products, depending on the combination of flour and hemp seed protein
in the recipes of semifinished products and conventional types of meat raw materials under the influence of freezing. It
was found that the best combination of hemp seed flour with beef and pork meat, while protein with broiler chicken meat
is the best combination in terms of emulsifying ability. All model samples of minced meat had values above 40%, and
all samples, except the combination of hemp protein with pork, were higher than the control. Studies of water activity
values in defrosted dumplings were within the normal range of up to 0.970 A , and the sample using hemp seed protein
and pork had the lowest — at 0.951 A, . The conducted studies indicate the expediency of selective combination of hemp
seed processing products with various types of meat raw materials in the composition of semifinished products in a dough
covering. The combination of several types of non-conventional protein-containing raw materials in the composition of
frozen semifinished products in the dough covering requires considering their technological compatibility to ensure the
possibility of implementing the developed recipes in the production of dumplings in industrial production conditions
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Introduction

One of the common nutritional issues is the lack of nutri-
ents in the human diet due to the low balance of the com-
position and the dominance of starchy products [1]. The
lack of essential nutrients necessary for the healthy func-
tioning of the human body causes excessive food consump-
tion, which can lead to the occurrence of diseases of the
cardiovascular system. Among the nutrients important for
the functioning of the body, protein plays a significant role,
the norm of which for people with a sedentary lifestyle is
0.6 g/kg of body weight, and 1.2-1.7 g/kg of body weight for
athletes [2; 3].

It is possible to improve the balance of meat-
based products through the combination of animal and
vegetable raw materials. Vegetable proteins allow bal-
ancing meat-based products in terms of the content of
deficient nutrients and increase the biological value of
the diet. Partial replacement of the meat-fat fraction
with the vegetable fraction leads to a decrease in the
amount of cholesterol and saturated fatty acids in the
composition of products. Combined meat products in
terms of amino acid content are closer to the ideal pro-
tein values according to FAO/WHO (Food and Agricul-
ture Organization of the United Nations/World Health
Organization) [4], and their fatty acid composition is
enriched with polyunsaturated fatty acids, which allows
designing functional products [5].

In the same way, the modern rhythm of life forces to
increase the share of consumption of fast food. Growth
in sales of such products in high-income countries is
1% per year, and in middle-income countries is 10% per
year. People would rather not spend time preparing food,
and this leads to an increase in the demand for semi-
finished products [6]. Insufficient quality composition
of such products can cause the problem of deficiency of
useful substances. Among meat semifinished products,
considerable attention is paid to semifinished products
in a dough covering (dumplings, ravioli, khinkali), which
are easy to prepare and do not require considerable time
to bring to culinary readiness. The combination of meat
and protein-containing vegetable raw materials in the
recipe composition of dumplings can both satisfy the
consumer’s need for a high-quality product and improve
several functional and technological characteristics of
frozen products.

The purpose of this study was to identify the influ-
ence of hemp seed processing products on the functional
and technological characteristics of frozen semifinished
products in a dough covering with different types of meat
raw materials using shock freezing.

To achieve the stated objective, the following tasks
were set:

- to determine the influence of hemp seed processing
products on the moisture content before and after freezing
of culinary semifinished products;

- to determine the influence of hemp seed processing
products on the change in the moisture-binding capacity
of frozen semifinished products;

- to identify the effect of freezing on the emulsifying
ability of minced meat for culinary semifinished products
using hemp seed processing products;

— to evaluate the activity of water in culinary semifinished
products using hemp seed processing products after defrosting.
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Trends in modern nutrition and the shortage of high-qual-
ity protein in terms of biological value require the search
for alternative protein sources. Such sources for meat
products are milk proteins, fish, hydrobionts, insect pro-
teins, cultured meat, protein-containing vegetable raw
materials. Milk proteins are widely used in meat products.
Whey protein isolate performs well in low-fat products
and increases the gel-forming ability [7]. Likewise, fish, as
a protein-containing raw material, is used in the technol-
ogy in the form of fillets, mechanically obtained minced
meat. Fish raw materials are rich in polyunsaturated fatty
acids and complete proteins, which contributes to the cre-
ation of functional products. Waterfowl meat is also rich in
useful substances, and the combination of these ingredi-
ents in a meat-containing product allows obtaining higher
functional and technological indicators [8].

Edible insects are regularly consumed as a staple
food or dietary supplement by members of various rural
communities in Southeast Asia, the Pacific, Africa, and
elsewhere. Insects are rich in protein, and their chemical
composition varies depending on the species and place of
their cultivation [9; 10].

Cultured meat is a promising area in food technol-
ogy. This type of product is obtained thanks to the cul-
tivation of meat fibres on a nutrient substrate. The pro-
duction of this type of product is environmentally safe,
and the substrate for its creation can be vegetable raw
materials, e.g., algae [11]. However, at this stage of de-
velopment, cultured meat still differs from natural meat
in terms of quality [12].

Modern research proves the rationality of introduc-
ing a considerable proportion of vegetable proteins into
the human diet, which improve the overall quality of the
protein composition of the diet and reduce the consump-
tion of certain nutrients [13]. The results of studies [14]
showed that, compared to animal protein, the consump-
tion of vegetable protein can improve the lipid profile in
patients with hypercholesterolemia. The creation of prod-
ucts using plant components necessitates the investiga-
tion not only of their biological value, but also function-
al and technological characteristics. The functional and
technological characteristics change depending on the
type of product and the method of their production [15].

The latest methods of production of healthy prod-
ucts are the creation of analogues of meat fibres based on
vegetable raw materials. The main building materials for
future products are soy and pea proteins, gluten, polysac-
charides, and fibre. Through physicochemical interactions,
plant proteins can aggregate particles and anisotropic fi-
brils to give a meat-like texture and taste in the mouth.
Mixtures of vegetable oils and spices are used to change the
texture and taste; pigments are added to reproduce the tra-
ditional pink colour for meat products; vitamins, minerals,
antioxidants, and antimicrobials are included to improve
nutrition and increase shelf life. There are opportunities to
overcome technological barriers, nutritional, and safety is-
sues to further develop the alternatives market [16].

However, the creation of vegan products based on veg-
etable proteins causes some discussions. Such raw materials
have many advantages in terms of technological characteris-
tics; however, plant proteins are common allergens, and to
obtain higher quality products, raw materials require added
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processing [17-19]. It was determined that such types of
products do not fully satisfy buyers in terms of sensory
qualities, and to obtain better quality, raw materials re-
quire added processing [20-22]. Such shortcomings can be
eliminated by combining non-conventional raw materials
with animal protein. A good example of the interaction of
plant and animal proteins is the combination of whey pro-
teins of milk and pea or soy proteins, which allow obtaining
better emulsion stability and rheological characteristics of
products [23; 24].

Meat-vegetable combined products have substan-
tial prospects in the consumer market, thanks to the pos-
sibility of effective modelling of their taste-aromatic and
functional-technological characteristics and positive im-
pact on the body [25; 26]. Such products are more useful
for the body, their use does not force a drastic change in
the diet, and according to global surveys, society positively
perceives the transition to combining meat and vegetable
raw materials [27-29].

A study of the use of plant ingredients in the com-
position of meat products demonstrates a positive effect
on the functional and technological indicators of meat and
vegetable products [30]. The rich chemical composition of
such raw materials increases the nutritional and biological
value of the obtained products and makes them functional [31].
The use of plant ingredients, due to their content of cal-
cium and magnesium, allows solving the issue associated
with the use of phosphates in the composition of products
and improving their technological properties [32].

The development of recipes using the products of
the processing of oil-containing vegetable raw materi-
als considerably affects the quality of sausage products.
Thus, the use of mustard powder in several types of sau-
sage products increases product yield and improves the
amino acid composition of the product [33]. In the condi-
tions of the development of industrial regional clusters,
modern meat technologies are increasingly oriented to-
wards the use of ingredients typical for a certain region
for the development of the latest products. Plant extracts
that increase the sensory characteristics of products are
widely used [34].

Among vegetable protein-containing raw mate-
rials, hemp seed processing products are promising for
Ukraine. Hemp food products such as flour, fibre, and
protein concentrate are produced by grinding the hemp
cake and fractionating the resulting mass. The resulting
fractions vary in size, with the smallest usually classi-
fied by protein content as “hemp protein”. According to
research [35], the biological value of hemp seeds and its
processing products varies depending on the method of
cultivation and processing. However, the amino acid com-
position of hemp flour and protein contains all essential
amino acids at a sufficiently high level.

Studies of the use of hemp seed processing prod-
ucts show high technological efficiency in the composi-
tion of meat products. It has been proven that the joint
use of turkey meat and hemp flour in meat-rich breads al-
lows producing foods with high nutritional characteristics.
Thus, the use of hemp seed flour in the amount of 8-12%
allows increasing the protein content by 3.21-11.80% and

considerably increases the functional and technological
properties of combined meat products [36]. Studies of the
rheological properties of minced meat using hemp seed
flour show a significant increase in the stability of the
meat emulsion and the ultimate shear stress values [37].

The impact of hemp seed processing products on
the minced meat system has been understudied. There-
fore, the search for ways to expand the use of such pro-
tein-containing raw materials in meat products, namely
frozen meat semifinished products in a dough covering,
needs to be investigated to expand the consumption. The
design of recipes for frozen semifinished products faces
the problem of functional and technological indicators of
minced meat, which can change after defrosting.

It is known that the water content in fresh meat can
reach 75% and varies depending on the species, condition,
and type of heat treatment. Water in fresh meat is mainly
divided into 3 parts: bound water, immobilised water, and
free water, in which the ratio of immobilised water and
free water directly affects the moisture-binding capacity of
meat. Depending on the type of processing, moisture can
change from a bound state to a free state, which influences
both the organoleptic indicators of the product and its rhe-
ological and functional-technological characteristics [38].

Freezing causes the crystallisation of water mole-
cules and the loss of meat mass, depending on the catego-
ry of fattening for beef, on average, by 1.58-2.10%, pork —
by 1.31-1.60%, lamb - by 1.74-2.20%. The quality of the
product is also affected by the speed and temperature of
freezing. A low freezing rate can lead to the destruction
of the myofibrillar structure and a decrease in the mois-
ture retention capacity [39]. Water activity is a parameter
that directly describes the state of hydration of a certain
substance and the degree of binding of water in it. Many
aspects of food system technology are related to food sys-
tem hydration, so water activity (A) measurements can
become widely used in process applications. Water activity
monitoring is most widely used for products with a long
shelf life to avoid microbiological spoilage [40].

The introduction of plant ingredients into the com-
position of meat products can considerably affect their
functional and technological characteristics and the equi-
librium state of moisture in the product, which affects its
rheological and technological characteristics, as well as
sensory indicators of quality under various conditions of
technological influence.

Materials and Methods
Research was conducted in laboratory conditions at the
Department of Meat and Meat Products Technology and in
the Problem Research Laboratory of the National University
of Food Technologies in 2021-2022.

During research, the recipes of minced meat fillings
for semifinished products in a dough covering with various
meat raw materials and products of hemp seed processing
(Cannabis Sativa L.) produced by LLC “Desnaland” of the
Sumy Oblast were simulated. The “Siberian dumplings”
recipe was chosen as the control sample. The recipe com-
position of experimental samples of dumplings is presented
in Table 1.

Animal Science and Food Technology. 2022. Vol. 13, No. 1
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Table 1. Recipe composition of experimental samples of dumplings using protein and flour from hemp seeds

Raw materia Conwol  Svlel/  Smwlel/  Somwles/  Sampies)
1 2 3 4 5 6
The composition of the minced meat filling

Beef of the 1st grade, % 44 37 - - -

Fat pork, % 17 - - - -

Semi-fat pork, % 33 37 74 - -

Red meat of broiler chickens, % - - - 74 -
White meat of broiler chickens, % - - - - 74

*Hemp seed protein/flour,
hydratlc)ed 1:2 E/)vith w;ter, % ) 20 20 20 20
Onions, % 6 6 6 6 6
Composition of the dough

Wheat flour, % 58 58 58 58 58

Chicken eggs, % 8 8 8 8 8
Drinking water, % 34 34 34 34 34

Spices for 100 g of minced meat
Table salt, % 1.7 1.7 1.7 1.7 1.7
Black pepper, % 0.6 0.6 0.6 0.6 0.6

Meat raw materials were ground using a meat grinder
(HKN-22SS), minced meat was kneaded on a minced meat
mixer (KVL 8470 S. KENWOOD). The dough was mixed using
a food processor (KVL 8470 S. KENWOOD). Dumplings were
formed manually using a mould.

The semifinished products were frozen using a
shock freezing chamber (ASHO5K) at -34-35°C until reach-
ing -18°C inside the dumplings.

The moisture content was determined by drying
a 5 g sample in a drying cabinet to a constant mass at
105°C. The water-binding capacity to the moisture content
(WBCm) and to the weight of the sample (WBCw) was per-
formed by pressing 0.30 g of the minced meat and calcu-
lating the ratio of the area of the wet spot to the weight of
the minced meat or moisture in the sample [41]. The emul-
sifying capacity was determined by centrifuging a sample
of combined minced meat homogenised with vegetable oil
and calculating the ratio of the volume of emulsified oil to

80

the total volume of the sample [41].

Determination of water activity was carried out us-
ing the HygroLab 2 device — a water activity analyser for
analytical laboratories, with an accuracy of £0.01 A,

Results and Discussion
The content and state of moisture is a factor that direct-
ly affects the quality and safety of finished products. The
moisture content of products influences their rheological,
organoleptic, and technological indicators.

The specific features of the technology of prepar-
ing semifinished products in a dough covering, namely the
freezing process and the presence of a dough part in the
recipe, make it rational to investigate the change in mois-
ture content indicators before and after refrigerating, as
well as separately minced meat fillings. Figure 1 shows the
change in moisture content in minced meat fillings and
dough before and after their shock freezing.
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Figure 1. The value of the mass fraction of moisture in the samples of dumplings
and dough under study before freezing and after defrosting
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As Figure 1 demonstrates, all minced meat sam-
ples had sufficiently high moisture content values, rang-
ing from 75.36 to 65.19% before freezing. Samples using
protein and hemp seed flour had comparable results with
no significant deviations. The comparison of the indicators
of minced meat with diverse types of meat shows that the
highest value in terms of moisture content was observed
in samples based on beef and pork compared to samples
based on broiler chicken meat.

After defrosting, the moisture content in the fillings
of semifinished products in the dough shell decreased by

70,00

4.92-0.26%. The largest weight loss was observed in the
sample using white meat of broiler chickens, namely 7.30%,
which is 1.88% more than the loss in the control sample.

Research on the moisture content of the dough
showed an increase in its moisture content before freez-
ing from 36.36% to 46.49% after defrosting the dumplings,
which indicates the redistribution of moisture from the
minced meat to the dough covering during the freezing of
the dumplings.

Figure 2 shows the averaged values of the moisture
content of dumpling samples.
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Figure 2. Value of the relative mass of moisture in the samples of dumplings under study before freezing
and after defrosting

Studies of the average moisture content of dump-
ling samples (minced meat in a dough covering) showed
that the moisture content of the samples before freezing
ranges from 59.76% to 53.66% depending on the type of
meat raw material (Fig. 2). The highest values of moisture
loss after cryogenic exposure were observed in the control
and the first and second samples of semifinished products
using beef, fat pork, and semi-fat pork (control and samples
No. 1 and No. 2, No. 5, No. 6). For samples with both white
and red meat of broiler chickens using protein or hemp
seed flour, the change in the moisture content of dump-
lings during cryogenic exposure changed insignificantly.
The samples using white meat from broiler chickens dif-
fered the most, where the sample using flour had a 1.34%
lower moisture value than the sample with hemp protein.

The moisture content in experimental dumplings
after defrosting decreased for all samples and had a val-
ue of 54.86-49.52%. At the same time, moisture loss was
the largest in the control, and the smallest in dumplings
with broiler chicken meat using flour and protein from
hemp seeds.

The moisture-binding capacity has a direct im-
pact on the organoleptic and functional-technological
properties of the product and is one of the key indica-
tors of the quality of the minced meat emulsion and the
product in general.

To investigate the moisture-binding capaci-
ty, samples of minced meat were taken before freezing
and after defrosting. The obtained experimental data of
WBCw are presented in Figure 3.
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Figure 3. WBCw values in dumplings before freezing and after defrosting
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The obtained experimental data of WBCw (Fig. 3)
indicate that all samples had indicators at a sufficiently
high level, which were corrected with the total moisture
content of dumplings. Pork and beef dumpling samples had
higher WBCw values compared to broiler chicken meat. At
the same time, higher WBCw values were observed in sam-
ples with added protein compared to samples with hemp
seed flour before freezing.

After defrosting, all minced meat samples decreased
in WBCw, except sample No. 8 with hemp seed flour and

102

broiler chicken white meat. Sample No. 1, which combined
hemp seed protein with beef and pork, had the largest dif-
ference between WBCw values. In this sample, WBCw after
defrosting decreased by 8.36% compared to the pre-freez-
ing value. The best indicators were sample No. 6 using pork
and hemp seed flour, where both indicators were at the
same level — 69.64% and 69.54%.

The results of the WBCm study are presented in
Figure 4.
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Figure 4. Value of WBCm in dumplings before freezing and after defrosting

The WBCm indicator (Fig. 4) characterises the mois-
ture-binding capacity of minced meat to moisture content.
The obtained data indicate sufficiently high values of this
indicator for model mincemeats, which for all samples
were higher than 90.00%.

This indicator was the lowest in the sample using
pork and beef meat and hemp seed flour. The change of
this indicator after defrosting occurred unevenly: in sam-
ples using protein, WBCm values decreased, except for the
recipe with white meat of broiler chickens, and for sam-
ples using flour, after defrosting, WBCm values increased,
except for sample No. 7.

60

Therewith, the highest WBCm values were observed
in samples using broiler chicken meat.

Emulsifying ability is an indicator that directly
characterises the functional and technological combined
minced meat. The qualitative composition of proteins and
the quantitative ratio of protein moisture and fat in the
composition of minced meat contribute to the formation
of a stable emulsion structure. The emulsifying ability of
minced meat for semifinished products in the dough cover-
ing was investigated after defrosting (Fig. 5).
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Figure 5. The value of the emulsifying ability in the minced meat of semifinished products in the dough covering

According to the results of the emulsifying capacity
obtained (Figure 5), all experimental samples using hemp
seed processing products have higher values than the control,
except for sample No. 2, the recipe of which included pork
and vegetable protein. The most important was sample No. 5

Animal Science and Food Technology. 2022. Vol. 13, No. 1

with beef, pork, and hemp seed flour, which was 56.97%.
In experimental samples using hemp seed protein, the best
combination was with red meat broiler chickens.

The “water activity” indicator is an essential indi-
cator that shows the state of moisture in the food product
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and the direction of moisture-mass exchange. This indica-
tor characterises the presence of water in a state that can
be involved in biochemical reactions and can be used by
microorganisms for their vital activities.

The water activity (A, ) in dumpling samples was in-
vestigated after their defrosting, which allowed assessing the
state of moisture in the product after freezing. The values of
water activity are presented in the diagram in Figure 6.

0,975
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0,965

0,96
0,955
0,95

Water activity, aw

0,945
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3

P

\ﬁ’/Q>
97’6&

[
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Figure 6. Value of water activity in samples of defrosted dumplings

All the samples of dumplings under study showed
acceptable values for meat products of this assortment
group in the range of 0.951-0.967 A, except for sample
No. 7 using hemp seed flour and red meat of broiler chick-
ens, where the value was at the level of 0.972 A, .

The water activity value of the control sample was at
the level of 0.962 A , the lowest water activity values were
shown by samples using beef and pork with protein from
hemp seeds at the level of 0.957 A and 0.951 A , which is a
good indicator for the microbiological safety of this group
of products. The lowest water activity of the samples using
hemp seed flour was the sample containing the white meat
of broiler chickens.

Based on a review of literary sources, it is possible to
conclude on the relevance of developing products with a com-
bined composition. Considering the prospects of non-con-
ventional protein-containing raw materials in Ukraine, prod-
ucts processed from hemp seeds are of particular interest.

The study [36] of the effect of hemp seed flour on
the functional and technological properties of meat-rich
breads from the mechanically separated poultry meat of
turkey showed their increase compared to the analogue, the
recipe of which included wheat flour. The moisture content
in the experimental samples increased and amounted to
70.03-77.13%, and the moisture binding and emulsifying
capacity increased by 15-20% on average.

According to research [42], the use of 5% hemp seed
processing products in the composition of pork loaves, the
moisture content in recipes using flour and protein were at
the level of 63.04% and 62.96%, respectively.

The data were obtained by researchers [36; 42] testi-
fy to the high efficiency of hemp seed processing products
in the composition of meat and meat-containing products.
However, the comparison of the values of the functional
and technological indicators of minced meat based on di-
verse types of meat raw materials and their change during
the freezing process is still under studied.

The freezing process directly affects the moisture in
the meat, and according to research [43], it varies for di-
verse types of meat depending on the morphological com-
position of the raw material.

The obtained results of research on minced meat
for dumplings before freezing confirm the data obtained by
other researchers [36; 42]. Products processed from hemp
seeds with meat raw materials of different origins did not
significantly differ in moisture content from the control
sample and had values higher than 65.0%. Moisture change
after defrosting shows a considerable decrease in the sam-
ples using white broiler chicken meat and hemp seed pro-
tein, but all other plant-based samples showed better val-
ues than the control. Such results indicate better binding
of moisture by plant protein-containing raw materials and
reduction of its freezing.

The change in moisture during freezing also in-
fluences the moisture-binding capacity of minced meat.
WBCw when using beef and pork with hemp seed protein
was higher than the control and a similar sample with flour,
but the loss of this indicator after defrosting was the high-
est. A sample using pork and hemp seed flour revealed no
changes in WBCw.

The moisture-binding capacity to the mass of mois-
ture in the sample after defrosting showed uneven chang-
es. According to the results of the study, the combination of
broiler chicken meat with hemp seed processing products
gives the highest values. This is explained by the higher
content of fibre and carbohydrates in flour.

The redistribution of moisture during the freezing
process can cause changes and affect the formation of a
stable meat emulsion. Comparing the combination of meat
raw materials with vegetable protein-containing raw mate-
rials, the best emulsifying ability with flour is given by beef
and pork, and with protein by broiler chicken meat.

The state of moisture after defrosting influences the
chemical processes occurring in the raw meat and the de-
velopment of microorganisms. All samples developed had
values in the range suitable for meat products — 0.967 Aw,
except for the sample with red broiler chicken meat and
hemp seed meal.

According to the results, semifinished products in a
dough shell using hemp seed processing products give sta-
ble indicators after freezing, which proves the relevance of
further research.

Animal Science and Food Technology. 2022. Vol. 13, No. 1
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Conclusions

The data obtained from the analysis of literary sources in-
dicate a considerable amount of scientific research on the
development of combined meat-vegetable products using
vegetable proteins. The presented results of studies on the
use of hemp seed processing products for frozen semifin-
ished products in the dough covering testify to the high
cryostability of the minced dumpling base when hemp seed
flour is used in the minced meat.

Studies of water activity have shown that the addi-
tion of vegetable protein-containing preparations based on
hemp seed processing products to the composition of the
formulation allows reducing the Aw value by 0.005-0.011 Aw
in samples using beef and pork compared to the control,
and to ensure high values of the functional and technological
indicators of the minced meat filling.

The study of the effect of freezing on model sam-
ples of minced meat filling and dumplings showed that in
the process of cryogenic influence, there is a redistribution
of moisture content in minced meat fillings and dumpling
dough and a partial decrease of the WBCw indicator by 0.09-
5.68%, except for the sample using white chicken meat — broil-
ers and hemp seed flour. At the same time, it was proven
that the selective combination of flour and protein from
hemp seeds allows increasing the effectiveness of such a
combination to stabilise the functional and technological
indicators of semifinished products in the dough covering.

Further research will be aimed at developing frozen
semifinished products in a dough covering of a combined
composition using hemp seed processing products to en-
sure a high balance of protein and fatty acid composition
of semifinished products in a dough covering.
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BrinB 3aMOpO;KyBaHHS Ha XapaKTEepPUCTHKH HaniB(aOpukaris
y TicTOBili 000/I0H1Ii 3 BUKOPUCTAaHHAM HETPaJULiHHOT 01TOKyMiCHOI CHPOBUHH

Bacuiab Muxkonaiionu IMaciunmit!, €EBreHis AuapiiBua Illy6inal,
Poman CepriiioBnu CBsiTHeHKo', Oniena OsekciiBaa Mopo3s?

'HaiioHasibHMIT YHiBEpCUTET XapuOBUX T€XHOJIOTiit
01601, Byn. Bonomumupcbka, 68, M. KuiB, Ykpaina

2JIpBiBCHKUI (haxOBUIT KOJIE/IK XapuOBMX TEXHOJIOTiN Ta GizHecy
79039, Byn. BopTHSIHCBKOTO, 30/32, M. JIbBiB, YKpaiHa

AHoTamnisi. AKTyalbHICTb TOCTiIZKeHHST 3yMOBJIeHa 301/IbIIeHHSIM 3alliKaB/IeHHs aIbTePHATUBHUMMU JkeperaMu Oika, Iis
BUpIiIIeHHST TIpo6ieMy 3a6e3IeueHHsT HaceleHHsT GioNOoTiYHO MOBHOLIIHHMMY TPOAYKTaMY XapuyBaHHS KOMOGiHOBAaHOTO
cki1amy. MeToro po60TH € JOCTIIKEeHHS BIUIMBY 3aMOPOKYBaHHSI Ha CTabibHICTh BOJIOTOBMiCTY HarmiBGaObpuKaTiB y TiCTOBiit
06OJIOHIIi 3 BUKOPUCTAHHSIM DPi3HMX BUIIB M’SICHOI CMPOBMHM, ITPOTEiHY i1 GOpOIIHA 3 MPOAYKTIB MepepoOKM HACiHHS
KOHOTIEJTb. JIJIs1 MOCITiIKeHHS OYJTI0 CKIaIeHo BiciM perienTyp (apiiriB i3 BUKOPUCTaHHSIM STIOBUYMHY, CBUHUHM, UePBOHOTO Ta
6inoro M’sica KypuaT-6poiisiepis i3 GopoIIHOM Ta MPOTETHOM i3 HAaCiHHSI KOHOILTI B KisibKocTi 20 % mo 3aranbHOI Macu dapiry.
V 3pa3Kkax BU3HAYAIICh [TOKA3HMKM BMICTY BOJIOTH, BOJIOTO3B ’SI3yI04a, eMYJIbIyI0Ua 31aTHICTh BUPOGiB 0 3aMOPOXKYBaHHS Ta
TC/ISE PO3MOPOKYBAaHHS Ta aKTVBHICTb BOIY B PO3MOPOKEHNX BMpo6ax. B TocIiiHMK 3pa3Kax BUSIBIEHO CYTTEBY Pi3HMIIIO B
cTabinbHOCTI BOIOroBMicTy HariBabpyKariB, 3a/1€KHO BiJl TO€IHAHHS B peLieNTypax HariBdabpuKaTiB 60poIIHa i TpoTeiny
HACiHHS KOHOTIeNb i TPagUIiiHMX BULIB M SICHOI CMPOBMHM ITiJ], BIVIMBOM 3aMOPOKYBaHHs. BU3HaueHo, 110 32 MOKa3HMKaMMU
eMYyJIbI'YI0UO0i 34ATHOCTI Kpallle MOeJHAHHS Ma€e 60POIIHO 3 HACIHHS KOHOTIENb i3 M’SICOM STTOBUYMHM Ta CBMHMHMY, a IPOTeiH
3 M’SICOM KypuaT-6poitnepis. Yci MomenbHi 3pasku dapiuiB Maau 3HaueHHs Buili 3a 40 %, a Bci 3pa3ku OKpiM MOeTHAHHS
MIPOTeiHy KOHOTIeINb 31 CBMHMHOI0, 6YITY BUIIMMM 38 KOHTPOIbHMIA. JI0CITiIxkKe HHS 3HAUeHb aKTVMBHOCTI BOIY B PO3MOPOKEHUX
nesibMeHsIX 6y B Meskax Hopmu 10 0,970 Aw, a 3pa30K i3 BUKOPUCTAHHSIM ITPOTEiHy 3 HACIHHST KOHOIUTI Ta CBUHMHM MaB
HaliHKuMit mokasHuk y 0,951 Aw. [TpoBeeHi OCTiKEHHST CBiT4aTh IIPO JOLIIbHICTh CEJIEKTMBHOTO KOMOGIHYBaHHSI ITPOIYKTiB
nepepoOKM HACiHHSI KOHOMENb i3 pisHMMM BUAaMM M’SICHOI CMPOBMHM B CKIali HamiBhabpMKaTiB y TiCTOBili 0OOIOHII.
TMoenHaHHS Pi3HUX BU[IB HETPaOUIiifHOI 6GiTOKYMiCHOI CMPOBMHM B CKIai 3aMOPOKEHUX HamiBhabpuKaTiB y TiCTOBI
o6osoHIIi moTpebye BpaXyBaHHS IXHbOI TEXHOIOTIYHOI CyMiCHOCTI 1711 3a6e31eYeHHsT MOSK/IMBOCTI peatisaliii po3pobieHux
pelenTyp npy BUPOOHUIITBI ITebMeHIB B yMOBaX ITPOMMCIOBOTO BUPOOHUIITBA

KitouoBi cioBa: pocivHHI 6i/1KM, TpOTeiH, GOPOIIHO 3 HACIHHS KOHOIUTi, 3aMOpOXKeHi HamiB(abpukaTu, BOJIOTOBMICT,
aKTUBHICTh BOIMU
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