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1. Introduction

Fruit and berries are of great importance to provide 
people with high-quality and varied nutrition; they, 
however, cannot be stored for a long time under condi-
tions that are usual for the period of their gathering. It is 
possible to prolong their shelf life by processing them in 
different ways. 

One of such techniques is to obtain natural vitamin 
carriers – fruit-berry semi-finished products (puree and 
pastes). It is necessary to use efficient equipment during 
production of pastes in order to provide optimum thermal 
modes with the aim of preserving qualitative characteristics 
at the main stages of production. The main stage of produc-
tion is the concentration of fruit-berry puree that can be car-
ried out in a rotor film device under conditions of increased 
heat transfer coefficients.

Enhancing biological value and medicinal-prophylactic 
properties of pastes is possible by blending raw materials 
into multicomponent fruit-berry semi-finished products, 
which would improve their attractiveness for consumers. 
One of the main tasks during blending is the selection of 
formulation components with natural energy value and 
attractive organoleptic properties. Since useful products do 
not always have pleasant basic properties, such as color, there 
occurs the need to study color formation at different stages 

of production of fruit-berry semi-finished products under 
conditions of properly treating them with heat.

Thus, it is an important task to ensure competitiveness of 
the produced high-quality fruit-berry pastes and to decrease 
costs of raw materials, as well as reduce resource utilization 
for production. This necessitates the need to extend the 
range of products of plant origin by using fruits, berries, 
vegetable raw materials, etc.

2. Literature review and problem statement

Given the fertility of land in Ukraine, it is possible to 
gather about 2 million tons of natural fruit-berry raw mate-
rials annually; however, only 50 thousand tons are actually 
gathered [1, 2]. In some cases, the cultivated fruits and ber-
ries with a high content of useful substances are planted [3]. 
The main reason for such a situation is the lack of innovative 
techniques for processing natural raw materials. Existing 
equipment for the production of natural semi-products (pu-
rees, pastes, etc.) is characterized by a significant duration 
of thermal treatment, high energy and metal consumption, 
which leads to substantial losses of BAS.

The most rational way to intensify the processes of 
treatment of natural raw materials is the introduction of 
innovative techniques and equipment, the use of which will 
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ensure guaranteed production of high-quality semi-finished 
products at minimal consumption of resources [4]. 

The main disadvantage during production of multi-com-
ponent semi-finished products is significant losses of BAS 
when raw materials are thermally treated. First, it concerns 
the concentration whose duration in most evaporators can 
take from 100 to 400 min; in this case, losses of vitamin C 
may amount to 30...80 % [5].

One of the promising techniques to intensify the process-
es of natural raw material concentration is the use of a film 
flow of liquid products, under the influence of gravity, cen-
trifugal forces, and accompanying steam flow that occur in 
the rotor film devices (RFD). The use of RFD would make 
it possible to reduce significantly the duration of thermal 
treatment of products, to decrease the loss of BAS, to reduce 
dimensions of equipment and bring down maintenance costs, 
thereby excluding spoiling the products and their losses [6]. 
Given the transience of technical progress, even the effective 
varieties of RFD may offer the ways for structural modern-
ization, which are primarily related to the system of heating 
and the geometric shape of blades [7].

The existing RFD use in most cases either the steam 
or electric heating system with the application of various 
intermediate heat carriers. These combinations made it pos-
sible, over a long time, to ensure acceptable heat exchange 
coefficient through a wall to the raw material that is being 
concentrated. These heating systems are characterized by 
inertia, complexity of maintenance, metal consumption and, 
therefore, considerable dimension and weight parameters 
and costs [5, 6]. That is why there occurs the need to search 
for the ways of an innovative approach to these shortcom-
ings by using modern low-inertial and less metal-consuming 
infrared heaters that are now produced even at the territory 
of Ukraine [7]. 

When manufacturing multicomponent fruit-berry 
semi-finished products, it is necessary to consider medici-
nal-prophylactic properties of fruit and berry raw material, 
specifically, the content of biologically active substances 
(BAS), pectins, and to maintain the total acidity value at 
the level of 3.3…3.7 pH [6, 8]. In this case, determining the 
influence of biological substances on human health requires 
considerable attention because at present there is no unified 
procedure for its analysis. Competitiveness at consumer 
markets should also be taken into account, not only because 
of an increase in energy value of the product, but also be-
cause of attractive nutritious properties, such as physical 
appearance, color, taste, and flavor [9]. For example, when 
manufacturing bars based on fruit pastes, it is difficult to 
obtain the color and taste that are attractive to consumer, 
since it is necessary to take into consideration the influence 
of properties of each component and their mass content on 
the resulting color formation and taste.

It is the color that mainly characterizes quality of fresh 
raw materials and products, derived after technological 
operations [10]. This necessitates the study of methods 
for changing the color formation aimed at searching for 
the universal technique, which is a complicated technical 
task. There are a lot of methods for determining color 
formation, including organoleptic, instrumental methods, 
etc. [11]. Each of the known methods, however, has its own 
advantages and disadvantages, which requires their con-
stant improvement and creation of universal devices. At 
present, production processes of various pastes, which in 

most cases require much time to process the technological 
data acquired, are optimized, based on sensory analyses 
[12]. To simplify the obtained data processing, specialized 
devices are developed for sensory estimation of products 
quality [13]. They, however, have a rather narrow range of 
food products in their computer database, and therefore are 
not universal.

Improvement of concentration equipment and substan-
tiation of the production technique is a relevant task in 
the production of high-quality multicomponent natural 
semi-finished products. Applicable heating regimes and 
formulation ratios of components must be taken into consid-
eration. It is also necessary to determine general quality in-
dicators of the obtained semi-finished products. At present, 
monitoring of the quality of multicomponent compositions 
is increasingly conducted by using portable infrared spec-
trometers [14]. The data obtained will make it possible to 
optimize technological parameters for processing natural 
raw materials, define the color of products depending on 
the content of components at various production stages and 
ensure the guaranteed high quality of food products on their 
base. However, there is no a unified procedure for determin-
ing the color of food products.

Thus, there is a need in innovative approaches to improv-
ing existing devices for the concentration of raw materials in 
order to produce high quality products, which is expedient 
to obtain through artificial enrichment of compositions 
by their blending with a variety of natural raw materials, 
which is characterized by high content of BAS and medic-
inal-preventive properties. It is also necessary to examine 
the obtained structure of products after blending, as well as 
a change in color formation at all stages of the production of 
multicomponent compositions taking into account the effect 
of each natural component. Consideration of all the speci-
fied requirements will ensure the extension of assortment of 
high-quality multicomponent natural pastes.

3. The aim and objectives of the study

The aim of present study is to improve a rotor film de-
vice for the implementation of the proposed technique for 
producing high-quality multicomponent natural pastes with 
medicinal-preventive properties. This will make it possible 
to improve technical parameters of equipment, specifically 
to ensure an acceptable temperature mode for concentra-
tion, a decrease in metal consumption of structures, as well 
as extend the assortment of high-quality multicomponent 
natural pastes, based, for example, on apple, cranberry, and 
hawthorn.

To accomplish the aim, the following tasks have been set:
– to perform the intensification of a heat exchange sys-

tem by using an infrared electric heater, which would enable 
a decrease in metal consumption of RFD; 

– to propose a technique for producing multicomponent 
natural pastes with a high content of BAS and medici-
nal-preventive properties; 

– to determine influence of each component on a change 
in structural-mechanical properties of the obtained multi-
component compositions; 

– to confirm the retention of quality characteristics of 
multicomponent natural purees and pastes by analyzing 
their color.
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4. Materials, methods of research into multicomponent 
natural compositions, and the experimental setup

Experimental research into improvement of the equip-
ment and the technique for producing high-quality multi-
component natural pastes was carried out at the laboratories 
at Kharkiv State University of Food and Trade (Ukraine). 

Detailed description of the experimental setup of a rotor 
film device, as well as materials and methods of research 
into compositions of multicomponent natural semi-finished 
products, are given in paper [15].

5. Improvement of RFD and the technique for producing 
high-quality multicomponent natural semi-finished 

products 

It was proposed to intensify the concentration process by 
attaining the required technological parameters through the 
improvement of a heat exchange system of RFD. This would 
make it possible to produce multicomponent natural pastes 
with an elevated content of BAS and medicinal-preventive 
properties. 

Improvements were carried out using, as an infrared 
heater, a flexible film resistive electric heater of the radiation 
type (FFREHRT), which enables a similar geometrical 
shape of the device [16]. Its use made it possible to decrease 
inertia and metal consumption of the basic structure of 
RFD, as well as to simplify its automation system. 

Fig. 1 shows the improved rotor film device.

Fig. 1. Setup of the rotor film device: 1 – casing of device; 
2 – FFREHRT; 3 – insulating material; 4 – product input 

nozzle; 5 – product output nozzle; 6 – output of secondary 
vapor; 7 – separator; 8 – drive pulley; 9 – rotor shaft;  
10 – hinge blade; 11 – rotating shaft sealing system;  

12 – distributive ring

The proposed setup consists of a casing of rotor evap-
orator 1, flexible film resistive electric heater of radiation  
type 2 whose outer surface is wrapped with insulating mate-
rial 3, nozzles of product input 4 and output 5, nozzle of the 
secondary vapor output 6, separator 7, drive pulley 8, shaft 
rotor 9, equipped with hinge blades 10, and rotating shaft 
sealing system 11 with distributive ring 12. 

The structure operates in the following way. A product, 
for example a multicomponent natural puree, is fed to the 
input nozzle, located in the upper part of casing 1. After that, 
puree arrives in distributive ring 12, where it is shaped in the 
form of a liquid film on the heat exchange surface. Heating 
of the operation surface is carried out by FFREHRT 2. The 
outer surface of FFREHRT is wrapped with insulating 
material 3.

Rotor 9, equipped with rotating shaft sealing system 11, 
has hinge blades 10, mounted on it, which move a thin film 
of the product to discharge nozzle 5.

The improvement enables intensification of the process of 
concentration of natural raw material by ensuring uniformed 
heating of the operation space of the device and by employ-
ing acceptable temperature mode (50...60 °C). In this case, 
a decrease in resource consumption, in the dimensional and 
weight characteristics of RFD is provided, and therefore, 
the cost of such devices, as well as maximal retention of the 
quality of processed raw material. The formulation ratio of 
natural components in multicomponent compositions, given 
in Table 1, was proposed in order to test the improved RFD.

Table 1

Formulation ratio of natural components in multicomponent 
compositions

Composition formulation 
Composition (sample)

1a 1b 1c

Apple 60 65 55

Cranberry 30 25 40

Hawthorn 10 10 5

Control, % 100 100 100

According to the developed technique, ripe fruits of 
cranberry and hawthorn are washed, examined, their sterns 
and pits are removed [17]. The fruits of cranberry and haw-
thorn are blanched separately in 1...2 % solution of citric acid 
at temperature of 60…70 °C for 3...6 min in the multifunc-
tional device in order to stabilize the polyphenolic complex 
and to soften the fibers [5]. Then, they are pulped, removing 
skin and pits at a double pulping machine with sieve diame-
ters of 1.0...1.2 and 0.4...0.6 mm. The skin and pits with the 
residual pulp are boiled for 4...8 min; the obtained mass is re-
pulped at the same machine in order to increase the output 
of finished products and enable a waste-free technology [5].

Apple puree is prepared according to the acting tech-
nological instructions for producing the fruit and berry 
purees [5]. 

Next, the mass from cranberry and hawthorn, the pulped 
mass of concoction from the skin and pits of these berries, 
and apple puree is mixed and stirred. Blending of natural 
components was carried out in accordance with the proposed 
formulation ratio of the raw materials in compositions with a 
different mass content (Table 1). Their color formation will 
be subsequently examined in order to confirm maintaining 
the quality of the obtained semi-finished products.

The resulting mass was preheated to a temperature of 
35 °C and boiled in RFD at a temperature of 50...60 °C for 
0.65...0.8 min to the content of 25...30 % of DM. Next, the 
mass obtained is packaged at a temperature of 55 °C, sealed, 
sterilized, and marked. Applying moderate temperatures 
during concentration (50...60 °C) prevents significant losses 
of biologically valuable substances and helps maintain me-
dicinal-prophylactic properties. 

Product input

Product output

4

8
76

2

5

Secondary vapor

9

1

10

12

3

11
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Based on the result of experimental research, it was 
found that in the course of blending multicomponent natural 
purees, the strength of the resulting structure changes. This 
is due to the redistribution of moisture by the forms of bonds, 
which affects a change in the structural-mechanical prop-
erties of a semi-finished product [16]. This prompted us to 
study a change in the properties of puree-like compositions 
according to the formulation ratio (Table 1) applying the 
proposed technique.

Apple raw material was used as a control sample when 
examining structural-mechanical properties of multicompo-
nent puree-like semi-finished products. Based on the result 
of research, the curves of DFD with a distribution of pores 
by the radius, shown in Fig. 2, were derived for the samples 
of compositions with a different content of natural raw ma-
terials.

Fig. 2. Differential function of distribution of pores by radii 
in multicomponent natural puree according to formulation 

ratio:  – (1а) 60 % of apple, 30 % of cranberry, 10 % of 
hawthorn;  – (1b) – 65 % of apple, 25 % of cranberry, 

10 % of hawthorn;  – (1c) – 55 % of apple, 40 % of 
cranberry, 5 % of hawthorn;  – control (100 % of apple 

raw material)

An analysis of the obtained diagrams of 
DFD for the proposed components in the com-
position and the dense arrangement of DFD 
curves makes it possible to make a conclusion 
about the absence of a dominating impact from 
any of the samples when changing the content of 
components. 

This indicates insignificant changes in the 
dispersion of the resulting food mass in the pro-
posed formulation ratios. A comparison of the 
maximum values of DFD for the examined mul-
ticomponent samples confirms an increase in the 
dispersion compared with control. Specifically, 
it was established that the maximal values of 
DFD for the studied samples shift toward small 
radii of pores by 2…2.2 times.

Based on the results of mathematical processing, the 
procedure for which is given in paper [18], we calculated the 
values of mean radii of microcapillaries in multicomponent 
natural compositions. For composition No. 1а, 1,51r =  nm, 
for No. 1b, 1,69r =  nm, for No. 1c, 1,7r =  nm. The resulting 
values for the radii of pores ( 1,69r =) confirm that the dispersion 
in the studied samples differs insignificantly. 

By comparing the effect of adding cranberry on disper-
sion of the obtained puree, taking into account the valued 
obtained for the mean radii of microcapillaries, it is possible 

to argue that an increase in the dispersion of the obtained 
puree is observed at an increase in the content of cranberry 
from 25 to 30 % (compositions 1b and 1a). At an increase 
in the content of cranberry up to 40 %, on the contrary, we 
observe a decrease in dispersion. Given that the mean radii 
of puree in compositions 1a, 1b, and 1c differ by 10 %, the 
effect of the concentration of cranberry components on the 
strength of the resulting food mass is minimal.

Therefore, it was confirmed that the estimation of dis-
persion of a multicomponent natural puree for the mean ra-
dius of pores r  allows determining and comparing the effect 
of each component on the obtained dispersion and structure 
of a semi-finished product.

To confirm retention of BAS and medicinal-preventive 
properties of multicomponent natural compositions of pastes 
at different stages of their production, we studied color char-
acteristics in stages. 

Determining color characteristics of each component in 
the puree-like form (apple, cranberry, and hawthorn) was 
studied at the first stage. 

Based on the results, it was established that apple is 
characterized by high values of reflection coefficient in the 
greenish-yellow component, which is explained by the green-
ish-yellow coloration of its flesh. Low values of reflection 
coefficients for cranberry and hawthorn are explained by the 
bright red and orange colors compared to apple.

Rational wavelengths that are responsible for the domi-
nating tone, and color tone purity in the samples, were estab-
lished. For apple, it is 573.8 nm with a tone purity of 65.6 % 
and corresponds to greenish-yellow color. For cranberry, it 
is 597.7 nm; a tone purity of 77.8 % characterizes bright red 
color. For hawthorn, tone purity is 89.1 % (590 nm), color 
is orange. 

The second stage implied determining and analysis of 
color characteristics of the resulting multicomponent natu-
ral puree (Table 2) upon blending components according to 
formulation, Table 1.

The wavelength, which dominates the sample of puree 1a, 
is 610.8 nm and characterizes the reddish-orange color with 
a color tone purity of 76.4 %. For samples 1b and 1c, it is 
614.5 and 616.1 nm, respectively. For sample 1b, the value of 
tone purity at 70.7 % corresponds to reddish-orange color. 
The tone purity of 78.1 % in sample 1c characterizes the 
reddish-orange color. 

The third stage implied obtaining color characteristics 
of the compositions of multicomponent natural pastes using 
the known content of components (Table 1). Concentra-
tion of multicomponent natural puree was carried out in 
accordance with the technological process, specified in the 
methods of research.

 

Table 2

Characteristics of color of samples of compositions of multicomponent 
natural puree (Sr=0.05, n=5, p=0.95)

Experimental 
samples of 

compositions of 
multicomponent 

natural puree 

Color coordinates 
Length of 
dominat-
ing wave

Bright-
ness

Color 
purity 

Visual char-
acteristics of 
samples color 

x y z λnm Т, % Р, %

Sample 1а 4.50 2.95 0.75 610.8 35.9 76.4 reddish-orange 

Sample 1b 3.79 2.39 0.75 614.5 34.5 70.7 reddish-orange

Sample 1c 4.73 3.03 0.78 616.1 37.6 78.1 reddish-orange
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Analysis of the obtained reflection spectra made it possi-
ble to establish that the minimal component of blue color (z) 
for paste sample 1a was 0.489, samples 1b and 1c are charac-
terized by values of 0.777 and 0.528, respectively (Table 3). 

The wavelength, which dominates in paste sample 1a, 
is 610 nm and corresponds to reddish-orange color with a 
tone purity of 77.6 %. For pastes 1b and 1c, it is 613.4 and  
614.1 nm, respectively. For sample 1b, the value of tone puri-
ty at 64.0 % corresponds to reddish-orange color. Sample 1c 
is also characterized by reddish-orange color because it has 
tone purity at the level of 78.9 %.

Comparison of the visual color characteristics of the 
samples (Tables 2, 3) confirms the retention of colors in the 
puree prior to thermal treatment, and concentrated pastes. 
Retention of color characteristics during concentration 
confirms minimal physical-chemical changes during ther-
mal treatment and maximal retention of BAS, as well as 
medicinal-prophylactic properties, of the finished product –  
a paste. This has become possible due to the use of the im-
proved RFD.

The final stage of the study on confirming the quality 
of the obtained semi-finished products implies conducting 
sensory evaluation of the resulting finished product of multi-
component natural pastes according to the procedure of the 
European organization for quality control of food products. 
Results of expert assessment are given in Table 4.

Table 4

Results of expert assessment of quality indicators of 
multicomponent natural pastes by samples of compositions

Example

Quality indicators of multicomponent 
natural pastes, point Total 

score, 
point

Physical 
appear-

ance 

Consis-
tency

Color Taste Odor

Samples of compositions of multicomponent natural pastes 

sample 1а 10 15 9 10 5 49

sample 1b 9 14 9 9 5 46

sample 1c 9 14 8 8 4 43

Prototype 
(paste from ap-
ple, quince, and 

elderberry)

10 14 9 10 5 48

Data analysis indicates the best quality of the multicom-
ponent natural paste with the introduction to the total mass 
of raw materials of 60 % of apple puree, cranberry in the 
amount of 30 %, hawthorn in the amount of 10 % (sample 1a).  

The introduction of cranberry and hawthorn in large quanti-
ties negatively affects the taste properties of products, if they 
are introduced in smaller quantities, it leads to a decrease in 
food value and worsens organoleptic characteristics of the 
product.

6. Discussion of results obtained when producing high-
quality multicomponent natural semi-finished products 

using the improved RFD

The results obtained are explained by the efficiency of 
the proposed technical solution that implies the improve-
ment of a heat exchange system at RFD by using FFREH-
RT, as well as by employing the applicable thermal mode 
(50...60 оС) for the concentration of multicomponent natural 
semi-finished products. 

The applicable technical characteristics of the chosen 
FFREHRT made it possible to obtain such a result be-
cause it is characterized by low temperatures at its surface 

(35...70 оС), low inertia and metal consumption, it 
can repeat the geometry of the operating chamber 
of devices and is easy to automate. That is why its 
application is promising as it allows decreasing the 
inertia and metal consumption in basic designs of 
RFD and ensuring the required temperature mode 
of concentration.

The presented technique for producing multi-
component natural pastes according to the formu-
lation ratio will enable obtaining combined natural 
semi-finished products with a high content of BAS 
and medicinal-preventive properties. An analysis of 
the combined semi-finished products according to 
DFD will make it possible to determine and compare 
effect of each component on the obtained dispersed 
structure of a semi-finished product. 

The benefits of present research as compared to existing 
analogues include, first of all, the creation of an applicable 
technological solution for the intensification of heat ex-
change at RFD, which would enable a significant enhance-
ment of technical parameters of these devices and a decrease 
in their cost. Implementation of the proposed formulation 
composition of a multicomponent natural paste and the im-
proved design of RFD in the food industry will ensure pro-
duction of high-quality semi-finished products with a signif-
icant content of BAS and medicinal-preventive properties.

Obtaining fruit multicomponent compositions was stud-
ied earlier at the classic design of RFD [6]. In this case, 
heating of its working chamber was carried out by an elec-
tric spiral electric heater and intermediate fluid PFSM. 
Such a heating system was characterized by inertia, metal 
consumption, non-uniformity of heating, complexity of op-
eration and automation. These technical drawbacks were 
eliminated by the proposed innovative solution.

When preparing fruit multicomponent compositions, lit-
tle attention was paid to the food value of obtained semi-fin-
ished products. That is why an example of the formulation 
ratio of the paste, based on apple, cranberry and hawthorn, 
was proposed. The selected components are characterized by 
a significant content of BAS and medicinal-preventive prop-
erties. The presented solution for determining the structure 
of semi-finished products depending on the mass content of 
each selected component would make it possible to define 
the obtained structure of natural compositions in advance.

Тable 3

Characteristics of color of experimental samples of compositions of 
multicomponent natural pastes by different content of components 

(Sr=0.05, n=5, p=0.95)

Experimental 
samples of 

compositions 
of multicom-
ponent natu-

ral pastes

Color coordinates 

Length 
of dom-
inating 
wave

Bright-
ness

Color 
purity

Visual char-
acteristics of 

samples’ color
x y z λnm Т, % Р, %

Sample 1а 3.05 2.02 0.49 610 36.1 77.6 reddish-orange

Sample 1b 2.12 2.00 0.77 613.4 34.7 64.0 reddish-orange

Sample 1c 3.17 2.04 0.53 614.1 37.7 78.9 reddish-orange
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With respect to the results of retention of color char-
acteristics and quality indicators of the multicomponent 
semi-finished products, it is possible to consider that the 
improved design of RFD does not have any technical draw-
backs identified so far. However, it is worth noting that the 
application of the results obtained is possible only in the case 
of a necessity to study the obtained structural-mechanical 
properties of natural compositions with other components. 
Further research is planned into production of high-quality 
natural semi-finished products without the removal of pits. 
This would ensure artificial natural enrichment of products 
to be obtained with a variety of useful substances, as well as 
waste-free production.

7. Conclusions

1. We have improved a heat exchange system of rotor film 
devices (RFD) by using, as a heater, a flexible film resistive 
electric heater of the radiation type (FFREHRT), which 
repeats the geometry of a working chamber of the device. 
This ensures the applicable temperature mode (50...60 °C), 

a decrease in resource consumption, dimensional and weight 
characteristics of RFD, and hence the cost of such devices.

2. We have substantiated a technique for the production, 
as well as a formulation ratio of multicomponent natural 
pastes, based on apple, cranberry and hawthorn. The select-
ed components are characterized by a considerable natural 
content of BAS and medicinal-preventive properties.

3. The influence of mass share of each component on a 
change in the structural-mechanical properties of the ob-
tained natural multicomponent semi-finished products was 
established. An increase in the dispersion of the obtained 
puree at an increase in the content of cranberry from 25 
to 30 % was confirmed. On the contrary, the dispersion 
decreased at a subsequent increase in the content of cran-
berry to 40 %. 

4. We have confirmed the retention of color character-
istics of multicomponent compositions of puree prior to 
concentration and of the obtained pastes in the acceptable 
temperature mode (50...60 оС). Therefore, the content of 
BAS and medicinal-prophylactic properties were preserved 
in the paste of the reddish-orange color that is attractive to 
consumer.
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1. Introduction

Continuous quality assurance and safety of products 
(chilled meat and meat products) is a top priority for spe-
cialists in the meat industry. Fresh meat has a very limited 
shelf life, which creates difficulties for manufacturers and 
poses a potential threat to consumers. Given this, selling 
meat products is geographically restricted by the place of 

production while transportation and storage requires spe-
cial conditions.

In the process of storage and processing meat can be sub-
jected to various types of damage: tanning, mucus forming, 
mold, rotting, change in color. The specificity of storing meat 
in semi-carcasses is the fact that not so many protection 
techniques are applicable. Given a complex geometric shape 
of a semi-carcass, the use of traditional packaging means 

16.	 Zagorulko A. M., Zagorulko O. Ye. Hnuchkyi plivkovyi rezystyvnyi elektronahrivach vyprominiuiuchoho typu: Pat. No. 108041 

UA. МPK H05B 3/36, B01D 1/22, G05D 23/19. No. u201600827; declareted: 02.02.2016; published: 24.06.2016, Bul. No. 12.  

URL: http://uapatents.com/5-108041-gnuchkijj-plivkovijj-rezistivnijj-elektronagrivach-viprominyuyuchogo-tipu.html

17.	 Zagorulko O. Ye., Zagorulko A. M., Filonenko A. O. Method of manufacture of fruit-fresh paste: Pat. No. 119164 UA. МPK A23L 

21/10. No. u201703852; declareted: 19.04.2017; published: 11.09.2017, Bul. No. 17. URL: http://base.uipv.org/searchINV/search.

php?action=viewdetails&IdClaim=239139

18.	 Zagorulko A. M., Kiptela L. V., Zagorulko O. Ye. Method of determining the strength of the multicomponent structure of 

plant pastes: Pat. No. 103094 UA. МPK (2015.01) A23B 7/00. No. u201413136; declareted: 08.12.2014; published: 10.12.2015,  

Bul. No. 23. URL: http://base.uipv.org/searchINV/search.php?action=viewdetails&IdClaim=218265

EFFECT OF PLASTICIZERS 
ON THE QUALITATIVE 

INDICATORS OF FILM-
FORMING COATINGS 

FOR THE PROTECTION OF 
CHILLED MEAT

A .  K y s h e n i a
PhD

Department of meat, fish and seafood technology*
E-mail: andrii.kyshenia@gmail.com

L .  V i n n i k o v a
Doctor of Technical Sciences, Professor

Department of meat, fish and seafood technology*
Y .  K o t l i a r

PhD
Department of technology of milk,  

fats and perfume and kosmetycheskyh funds*
E-mail: yevhenii11@ukr.net

T .  V o l o v i k
PhD

Department of biochemistry, microbiology and  
physiology of nutrition*

E-mail: tavol0929@gmail.com
K .  G a r b a z h i y

PhD, Associate professor
Department of Security, Expertise and Commodity Research*

E-mail: garbazhiykat@gmail.com
*Odessa National Academy of Food Technologies

Kanatna str., 112, Odessa, Ukraine, 65039

Охарактеризовано харчові плів-
ки на основі полісахаридів. Досліджено 
наступні характеристики даних плівок: 
паропроникність, механічну міцність на 
розрив та прокол, вязкість плівкоутво-
рюючого розчину. З цією метою в яко-
сті плівкоутворюючого матеріалу було 
застосовано ефір целюлози, карбокси-
метилцелюлоза. Відповідно в якості роз-
чинника використовувались дистильо- 
вана вода, а в якості пластифікаторів – 
гліцерин, сорбіт та пропіленгліколь

Ключові слова: плівкоутворюючі по- 
криття, пластифікатор, термін збері-
гання м’яса, синергізм, альгінат натрію, 
гідроколоїди

Охарактеризованы пищевые пленки на 
основе полисахаридов. Исследованы сле-
дующие характеристики этих пленок: 
паропроницаемость, механическая проч-
ность на разрыв и прокол, вязкость плен-
кообразующего раствора. С этой целью 
в качестве пленкообразующего матери-
ала был применен эфир целлюлозы, кар-
боксиметилцеллюлоза. Соответственно 
в качестве растворитиля использова-
лись дистиллированная вода, а в каче-
стве пластификаторов – глицерин, сор-
бит и пропиленгликоль

Ключевые слова: пленкообразующие 
покрытия, пластификатор, срок хране-
ния мяса, синергизм, альгинат натрия, 
гидроколлоиды
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