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Introduction. These are the keeping and transporting of
biologically active substances due to the inclusion into
natural high-molecular combination structures that play
the role of microcapsules. Encapsulation helps to make
some compounds dissolvable, what increases their
digestion rate. Proteins, polysaccharides and starch
particularly have been widely used for the encapsulation.

Materials and methods. Starch was the object of the
investigation. It was received due to the freezing of the
starch paste and the starch-quercetine reaction by-product.
Gained products were investigated with the help of the
LEO 1420 scanning electronic microscope (Germany).
The X-ray phase analysis was conducted be means of
HZG4A X-ray diffractometer (Carl Zeiss, Jena, Germany).
The composition was investigated by visible UV-
spectroscopy on the Thermo scientific Evolution 600, UV-
VIS device.

Results and discussion. We prepared the samples of
starch cryogenic structures received due to the freezing of
the corn starch suspension with the concentration of 5 and
10 %. These samples were used for the quercetine
encapsulation. The chemical reaction between the starch
molecules and quercetine was found after the comparison
of the received uv-vis spectra of starch, quercetine and
sorption product of quercetine on the starch. The X-ray
phase analysis (XPA) showed the changes in the
crystalline rate that appear when starch is modified by
freezing. XPA of the starch-quercetine reaction by-product
showed that quercetine has non-crystalline form when
amorphous-crystalline structure of porous starch is
preserved.

Conclusions. Conducted research showed the
possibility of the dissolvable quercetine formation with
corn starch cryogenic structures. This opens new
perspectives for the construction of new nutrients with
healthy effect.
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Introduction

There are questions of high importance for the research. These are the keeping and
transporting of biologically active substances due to their inclusion into natural high-
molecular combination structures that have a role of microcapsules.

Encapsulation increases the stability of vitamins and mineral supplements, which are
easily affected by UV-radiation, light, oxygen, humidity and temperature changes.
Encapsulation helps to make some compounds dissolving, that increases their digestion
rate.

Proteins, polysaccharides and particularly starch have all been widely used for the
encapsulation [1].

Starch paste freezing in particular conditions can lead to the extraction of starch with a
developed pore surface. The porous starch is formed as a result of the freezing of water that
was absorbed by starch polysaccharides in the process of gelatinization. Meanwhile the
starch polysaccharides form stable frames with included ice crystals [2]. Starch cryogenic
structures can have pores of different size depending on the conditions of the freezing
process. This type of starch is supposed to absorb low-molecular compounds and make a
protective effect on them due to its developed inner pore surface.

The research was aimed at the receiving the corn starch cryogenic structures by the
starch paste freezing, the investigation of their structures and the possibility to use them as
encapsulation agent for low-molecular compounds.

Materials and methods

Starch was the object of the investigation. It was received due to the freezing of the
starch paste and the starch-quercetine reaction by-product. When the pastes of low
concentrations (3—5 %) are frozen, a porous starch with wide range of pore diameter is
formed. When the concentration is increased up to 9 %, the pore range is decreased and
smaller pore prevail. The average pore diameter and the distance between them form a
power function of starch concentration in the paste [2].

The process of porous starch acquisition requires 5 — 10 % pasted water dispersions to
be frozen at the temperature of —5...—10°C. When preparing the dispersion you should
avoid strong mechanical influence (shakes, stirring, homogenization etc.) thus preventing
swollen starch granules from destruction. The received melt porous mass was first
evaporated be means of hydrophilic alcohol and then dried.

We prepared the samples of starch cryogenic structures received due to the freezing of
the corn starch suspension with the concentration of 5 and 10 %. These samples were used
for the quercetine encapsulation. Gained products were investigated with the help of the
LEO 1420 scanning electronic microscope (Germany). The X-ray phase analysis was
conducted be means of HZG4A X-ray diffractometer (Carl Zeiss, Jena, Germany). The
composition was investigated by visible UV-spectroscopy on the Thermo scientific
Evolution 600, UV-VIS device.

The rate of crystallization was calculated with the proportion of the intensities /,//,,
where I, is the intensity of X-ray diffraction on crystallized areas, /,— is a general X-ray
diffraction.

—— Ukrainian Journal of Food Science. 2013. Volume 1. Issue 2 6
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Results and discussion

The results of the phase structure investigation of different porous starch samples are
depicted on the Fig.1 and in the table.

The photo (fig. 2), made by means of scanning electronic microscope, shows a system
of channels that were formed in the process of gradual freezing and rapid melting of water
corn starch pastes. The drying was conducted at room temperature; the samples were
fragmented and sieved. Mechanical fragmentation could cause the destruction of inner
starch channels.
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Fig. 1. X-ray photographs of porous starch, Fig. 2. Scanning electronic
received from frozen paste: microphotography of porous starch

1-5%,2-10%

Water is of great importance for the formation of starch amorphous-crystalline
structure. The porous starch, received when starch paste MaccoBbIM conep:kaHHEM CYXUX
BemectB 5 % was frozen at the temperature of -10°C, has the relative crystalline rate 28,5
%, and the samples with 10 % concentration, have the rate of 26,2 % (that is 2,3 % less).

Peculiarities of the phase structure of porous starch

Ne | Concentration of the starch Relative crystalline Relative amorphousness
paste, rate, % rate, %
1 5% 28,5 71,5
2 10 % 26,2 73,8

When the quantity of water in the paste is increased, its structuring abilities become
stronger. Water structuring ability is applied when it forms the bindings between the atoms
of hydrogen and oxygen in the starch.

The received samples of starch cryogenic structures were used for the quercetine
encapsulation.

The actuality of using the plant drugs has increased during the last decades. The
positive aspects of them are low toxicity and possibility to apply it durably without the risk
of side-effects. Flavonoids take an important place among them, being the constituent
element of almost all plants.

63 —— Ukrainian Journal of Food Science. 2013. Volume 1. Issue 2
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Flavonoid compounds can assist in more than 40 different biological activities, they
make an anti-oxidant effect, particularly they prevent the ascorbic acid and adrenalin from
oxidation. In medical sphere they often use the flavonoids like rutin and quercetine, which
belong to the P Vitamin group.

It is widely known that water-dissolvent vitamin drugs are the best to be implemented
into the foodstuff. That’s why the abstraction of quercetine vitamin complex by means of
its sorption on hydrophilic medium is an urgent issue.

Quercetine sorption was conducted in different suspensions of starch under different
conditions in acetone. The sorption of quercetine on the starch was investigated by visible
UV-spectroscopy method on the Thermo scientific Evolution 600, UV-VIS device.

Comparing the received uv-vis spectra of starch, quercetine and the product of the
quercetine sorption on the starch (fig. 3), we can observe the shift of the maximum of
quercetine absorption from 420 nm to 375 nm in the product of the quercetine sorption on
the starch. This fact manifests the chemical reaction between the molecules of starch and
quercetine.

The X-ray phase analysis (XPA) of corn starch cryogenic structures, quercetine and
the product of the quercetine sorption on the starch showed the changes in the crystalline
rate that appear when starch is modified. XPA of the starch-quercetine reaction by-product
showed that quercetine has non-crystalline form (or in the form of crystals smaller then 10
M) when amorphous-crystalline structure of porous starch is preserved.
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Fig. 3. Spectra of the diffused reflexing:
I — quercetine; 2 — starch cryogenic structures with quercetine; 3 — corn starch cryogenic structures

The thermal stability of received samples was proved by the thermogravimetic method.
The beginning of the destruction in different samples is different. The peak of the
endothermic effect, corresponding to the maximum speed of evaporation, takes place at a
narrow interval of 3,5°C. It’s interesting that the maximum temperature for natural porous
starch is 98°C. And the received product at the maximum of 101,5°C.

Starch cryogenic structures with quercetine are particular for their higher temperature
of destruction — 218°C. This fact manifests the appearance of a new compound with
different physical and chemical properties.

—— Ukrainian Journal of Food Science. 2013. Volume 1. Issue 2
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Conclusions

The conducted research helped to find out that the freezing of low concentration starch

water dispersing enables the production of modified starch with highly-developed surface

that

can be used in the role of low-molecular organic compound encapsulation agent.

Quercetine experiments showed that this substance is well-absorbed on the starch, making
chemisorption-type chemical bindings. This enables to enrich foodstuff with the mentioned
vitamin using the starch cryogenic structures. Pure quercetine does not dissolve in water

and

is difficult for the organism to digest. Thus the conducted research showed the

possibility of the dissolvable quercetine formations with corn starch cryogenic structures.
This opens new perspectives for the construction of new nutrients with healthy effect.

170
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Introduction. It is necessary to determine the effect of
particle size on the stability of emulsions during storage
and use in drinks.

Materials and methods. Investigated samples of
emulsions with different stabilizers (gum arabic, modified
starch), the size of 0,1-1,0 microns and about 1.0 microns.
In determining the stability of the emulsion particle
diameter determined by laser granulometry and placement
on the stability of soft drink for 180 days, which was used
emulsion.

Results and discussion. Technologies emulsion
preparation of gum arabic and starch differ. For emulsions
of slices to 1 micron important to choose a certain
pressure homogenizer for water and oil phases. During
storage products with particle size of 1.0 microns appear
more «creamingy», which is associated with disruption of
the structure and transformation of oil emulsion particles
into larger and their ascent to the surface. In products with
particle sizes 0,1-1,0 micron emulsions such changes
were observed. In the manufacture of emulsion products,
in order to maintain their stability and quality, particle
size emulsion should not exceed 1.0 mm. The research
results can be used in the production of emulsions for
beverages.

Introduction

Some foods, especially beverages that are made using emulsions containing 1-1000 nm

particle size and treated as objects of classical colloid chemistry.

Of great importance for the stability of these products is the size of the particles. In the
case where known information about the particle size emulsion, then you can control their
stability and quality. It is known that the diameter of the emulsion depends on a process of
manufacturing technology, the recipe emulsion. To prepare emulsions, ie dispersion of one
liquid in another, in practice, using mechanical means, which allow disperse phase.

There is a theory about the mechanism of emulsification [1]. The first stage of this
process lies in the tension drops of liquid dispersion in a field environment. Pulling drops in
thread accompanied by an increase of the surface and flow of work to overcome the
molecular forces of surface tension. This extended liquid drop becomes so unstable that

—— Ukrainian Journal of Food Science. 2013. Volume 1. Issue 2
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spontaneously breaks into small spherical droplets. This is the second stage of the
formation of emulsions, which is accompanied by a decrease in surface and spontaneous
process. Then comes the next, third stage, when formed droplets on the one hand,
coagulated in collisions, and the other - again stretching into smaller parts to equilibrium.
The basis of increasing dispersion emulsion is spontaneous decay drops learned to unstable
size 2, 3, 4].

Found that a stable, emulsions are closely associated with the mechanism of dispersion
and depends on many factors, such as oil content, type and concentration of emulsifier, the
route of administration phases, time and intensity and degree of dispersion and temperature.
Study of factors that ensure stability of emulsion, led to the conclusion that the critical
degree of dispersion [5-9].

Experiments found that for each type of emulsifier has its own optimum concentration
that provides the highest resistance obtained emulsions [7]. For an introduction to emulsify
oils (for each concentration of emulsifier) is also optimum in which the most stable
emulsion is obtained, that are determining the optimal ratio between the aqueous and oil
phases. Introduction of excess oil causing stratification. Thus for each emulsifier is its
optimum concentration, the corresponding amount of oil in the emulsion [8].

The optimum concentrations of emulsifiers for certain ratios of the phases in obtaining
stable emulsions are not fixed and depend on the degree of dispersion. The use of high-
speed mixing [9], and especially increasing pressure homogenizer leads to increased
dispersion, viscosity and the formation of more stable emulsions [10].

Materials and methods

The aim of the study particle size effects on the stability of emulsions during storage
and use in the manufacture of beverages and their stability during 180 days. As materials
for research received samples of emulsions prepared with various stabilizers (gum arabic,
modified starch) under two versions of recipes. Two variants of emulsions prepared with
particle size:

- From 0.1 microns to 1.0 microns

- More than 1.0 microns.

Emulsions received under recipe, below.

Emulsion for drinks. Recipe for 100 liters of finished product

unit|variations recipes

Name of raw materials 1 2
Arabic gum kg - 14
Modified starch kg 15 -
Vegetable oil * kg | 6,4 1,5
Rezynogum kg | 4,7 1,4
Flavor ** kg 1 3
Citric acid kg | 0,2 0,2
Sodium benzoate kg | 0,17 0,17

* - For emulsion - type orange, tangerine, grapefruit, tropic used orange, grapefruit, tangerine oil, for
lemon - lemon oil, for After that, mango, peach and apricot -peach butter.
** - For each emulsion using the correct flavor.

—— Ukrainian Journal of Food Science. 2013. Volume 1. Issue 2
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To provide color used synthetic and natural dyes and mixtures of dyes in certain
quantities. Recommended dosage emulsion: 1,5 kg/1000 liter drink.

Investigation of the stability of emulsions was carried out by determining the size of
the diameter of the particles by laser granulometry and placement on the stability of soft
drink, which was used emulsion for 180 days. In the production of emulsions initially
prepared aqueous and lipid phases, mixed them turbo-mixer and received pre-emulsion
with particle size of about 3.0 microns. In the next step, by homogenizing the emulsion
obtained with particle size from 0.1 to 1.0 microns. During the preparation of the aqueous
phase in water soluble all items that are part of this phase: stabilizers (gum arabic, modified
starch), acid dyes, water soluble, preservatives, antioxidants (ascorbic acid). In practice, the
most important stabilizer in the manufacture of emulsions for soft drinks are: gum arabic
and modified starch. To protect the product from microbial spoilage used preservative
sodium benzoate. Acidification lemon emulsion or malic acid to pH 4,0 bolsters
preservative as well as a positive effect on the effective viscosity of the emulsion.

An important factor in the production of emulsions is a significant difference in density
between oil and water. Essential oils have an average density of about 0.845 g /1, while the
density of water is 1.0 g / L. It is therefore necessary to align low-density essential oil by
adding substances that increase density. Substances that increase density is rezynogum
(estergum or damargum).

Results and discussion

Technology of preparation of emulsions with gum arabic is different from the
technology of emulsifying starch. An important factor for emulsions with particles up to 1
micron is the selection pressure homogenizer for some water and oil phases.

The optimal parameters of emulsion technology using gum arabic, given its dissolution
features:

The temperature of the aqueous phase 31 ° C;

Temperature-fat phase 42 ° C;

Pre-emulsion-temperature 30-35 °© C, using turbo-mixer high-speed turns, stirred for 10
minutes, get diameter particles 3mk

The temperature homogenization pre-emulsion 30-35 °© C

-Pressure homogenizer at 280/50 bar (homogenization spend 2 times) get to 1mk diameter
particles.

The optimal parameters of emulsion technology using starch, especially given its
dissolution:

The temperature of the aqueous phase 42 ° C (dissolution of starch is carried out with
stirring at a low rate of speed mixer, 30 pp. injected fat phase and stirrer speed increased to
maximum, stir 2 min);

Fat-temperature phase 20-22 ° C;

Pre-emulsion temperature 20-22 °C, particles 5 microns in diameter, turbo-mixer high-
speed turns are not used, since the formation of foam you want to stand for several days.
Pressure homogenizer at 230/50 bar (homogenization spend 2 times) get diameter particles
at Imk.

Dissolve gum arabic is faster and easier than with the dissolution of starch as emulsion
obtained using gum arabic, stable in quality and more expensive in value compared with
emulsions prepared by using starch. For the selection of optimal parameters emulsion in
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quality and in value, sometimes replacing 18% of the total gum arabic in an emulsion of
12% starch.

Found that during storage products with particle size more than 1.0 microns appear so-
called "creaming" which involves breaking the structure of the emulsion and the conversion
of oil into larger particles and floating them to the surface. In contrast, the products
manufactured using the emulsion with a particle size of 0.1 microns to 1.0 microns above
changes were observed.

Conclusion

Aromatic emulsions are promising for application in the food industry. Getting
emulsions - a process that depends on many factors - ingredients composition,
technological regimes and specific equipment. The technological scheme of obtaining food
emulsions.

The main parameters to be controlled in the manufacturing process:

- temperature conditions for the preparation of emulsifiers and phases;

- the speed and intensity of mixing of the components in the formulation pre-emulsion;

- pressure in Homogenizers, by which regulated particle size;

- number of cycles (duration) homogenization.

Basic control in the finished emulsion:

- the size of particles;

- rheological properties (density, viscosity system);

- optical properties (color, transparency);

- microbiological stability;

- toxicological parameters monitored necessarily because further scope emulsions are
food.

Thus, as a result of the studies found that the manufacture of emulsion products, in
order to maintain their stability and quality, to consider particle size emulsion, which
should not exceed 1.0 microns.
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Introduction. The purpose of this work is to develop
the production technology and trade analysis assessment
of kumis drink, which is functional food product.

Materials and methods. The mare's milk, kumis,
kumis drink made of cow's milk rich in iodine and inulin
was investigated. The content of mass concentration of
iodine, lead, copper, zinc and cadmium in them using
"Ecotest-VA" was determined. The antioxidant properties
of inulin and inulin-iodine complex were determined by
the chemiluminescence analysis.

Results and discussion. New objective measure of
quality trade analysis of kumis and kumis drinks is
developed. There has been developed a modified method
for the chemiluminescence analysis using 1-10" M
solution of azodiisobutyronitrile acting as the initiator of
free radical lipid peroxidation. The method of rapid
assessment of qualitative characteristics of kumis by
chemiluminescence analysis has been given scientific
credence — it determines light sum and the maximum
chemiluminescence luminosity in kumis. With the values
ranging from 0,93 + 0,07 pH to 2,17 = 0,26 pH and from
0,57 = 0,05 pH to 1,92 + 0,41 pH, the product is assessed
as a quality product having preserved a biological value.
Production technology of kumis drink enriched with
inulin and iodine is developed. For this technology there
has been carried out laboratory and industrial testing.
Experimental models of iodine deficiency in rats show
that kumis drink rich in iodine and inulin, gives
physiological activity. The calculation of economic
efficiency for kumis drink production is defined.
Implementation of development in dairy plants will allow
to provide the population by health functional food.
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Introduction

Development of technologies for industrial production of functional food products is
one of the priorities enunciated as a state policy of the Russian Federation Ne 1873 - p dated
25.10.2010 "On the State Policy of the Russian Federation in the field of healthy nutrition
for the period up to 2020".

Lack of protein, vitamins, dietary fiber, macro- and micronutrients in the diet causes
the growth of socially dangerous diseases. It is known that insufficient intake of iodine in
the human body leads to violations in the structure and function of the thyroid gland,
inadequate production of thyroid hormones and the emergence of endemic goiter and
diseases associated with dysfunction of various organs and systems, an imbalance of the
immune system. Thus, malfunction of the thyroid gland causes diseases of the upper
respiratory tract, and pulmonary tuberculosis particularly.

It is known that kumis being a product of therapeutic and prophylactic purposes, refers
to a high-performance antituberculous means. Unfortunately, mare's milk kumis is
produced only in the areas of Russian horse herd farming. In other areas mare’s milk is not
produced due to lack of raw materials and the impossibility of its long-term storage, though
the need for kumis is very substantial. Therefore, the development of production
technology of iodinated kumis drink, as close as possible to the natural, is of great and
social importance. Making kumis drink along with the organization of industrial production
has broad prospects for its use as an effective functional beverage.

The aim of this work is the development of production technology and trade analysis of
iodinated kumis drink.

In accordance with the purpose of the investigation, the aims of the study are stated as
follows:

- developing a method for rapid assessment of the quality characteristics of kumis and
kumis drinks by chemiluminescence analysis;

- investigating the intensity dynamics of lipid peroxidation in kumis drink by
chemiluminescence analysis, determining the concentration of malondialdehyde;

- developing the formulation and production technology of iodinated kumis beverage;

- carrying out a comprehensive trade analysis of kumis beverage;

- assessing the economic efficiency of production of iodinated kumis beverage;

- developing scientific and technical documentation for the iodinated kumis drink.

Materials and methods

This work has been carried out at the Branch of Razumovsky Moscow State University
of Technology and Management in Meleuz in the Research Laboratory "Food Technology",
accredited according to the analytical laboratory accreditation system GOST R ISO / IEC
17025-2006 (International Standard ISO / IEC 17025:2005), on the basis of Production
Laboratory of JSC "Meleuz Milk Factory" and the joint expert laboratory of the National
Union of Milk Producers "Soyuzmoloko". The objects of study are: mare's milk, kumis,
kumis drink made of bovine milk, rich in iodine and inulin. The content of the mass
concentration of iodine, lead, copper, zinc and cadmium has been determined in the mare's
milk, kumis and kumis drink, it was done with the device "Ecotest-BA" (Guidelines Ne
001-110-01, 001-91-00). To evaluate the antioxidative properties of inulin and inulin-iodine
complex by the chemiluminescence analysis there were used model test systems that
simulated formation of reactive oxygen species and lipid peroxidation reactions. As the
model system 1, there were used 20 ml of phosphate buffer with the addition of sodium
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citrate and luminol (R. Farkhutdinov, 2003). As the model system 2, there was used a
suspension of egg-yolk lipoproteins containing lipoprotein complexes (G. Klebanov et al,
1988).

Results and discussion

In developing the method of rapid assessment of kumis quality, we have chosen a
method based on the study of super-weak luminescence intensity of the objects under
investigation.

In order to conduct trade analysis there were produced experimental batches of kumis
beverage under JSC "Meleuz Milk Factory" — kumis drink with potassium iodide and inulin
1.5% fat content - recipe number 1 (sample number 1), kumis drink with potassium iodide
and inulin 0.05% fat - recipe number 2 (sample number 2). As a control there were used
kumis drinks fat 0.05% (sample number 3) and 1.5% (sample number 4), prepared
according to the same recipes, but without adding potassium iodide and inulin.

Kumis drinks were stored in a refrigerator at a temperature of 4 + 2°C. Physical,
chemical and organoleptic characteristics were evaluated in the samples, their safety was
determined on the basis of microbiological research, as well as the intensity of lipid
peroxidation.

As seen in Figure 1, inulin has a significant effect on the titratable acidity in kumis
drinks. So, if indicators of acidity in kumis drinks 1.5% fat and 0.05% without introducing
inulin increased by 45.64 % and 44.2 %, in kumis drinks containing inulin the similar
figure increased respectively by 57.1 % and 55.4 % on the 10th day. Consequently, inulin
has an inhibitory effect on the formation of free fatty acids and other acidic compounds in
the functional food product.

160
140

120
100

80
60 -
40 -
20 -

1 day

B Sample 1 O Sample 2 Sample 3 O Sample 4

Figure 1. Titratable acidity indicators.

Results of studies for determining fat, protein, MSNF (milk solids non-fat) and density
on the 10th day of storage showed that they did not significantly change during storage,
remaining within a similar data determined on the 5th day of storage. Consequently, the
introduction of inulin and potassium iodide in the kumis drinks 1.5% fat and 0.05%
contributes to the preservation of physical and chemical parameters.
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The results of organoleptic examination of kumis beverages enriched according to
recipes number 1 and number 2 on the 10th day of storage are as follows: the taste is
specific, fermented, refreshing, with the flavour and smell of yeast, a little spicy, nipping,
without foreign tastes and odors; the consistency presents homogeneous, aerated and
slightly foaming liquid with impaired clot. Kumis drinks without inulin, that is samples 3
and 4, had a sour taste and smell.

From the results obtained in determining the level of toxic elements, aflatoxin M;,
pesticides, antibiotics and microbiological parameters it is revealed that kumis drink rich in
iodine and inulin is safe to use and meets the Sanitary Standards 2.3.2. - 1078 - 2003.

Kumis drink enriched with potassium iodide and inulin is produced by the reservoir
method. The main technological stages of production are: acceptance, preparation of kumis
mixture, homogenization, pasteurization, enrichment of kumis mixture with potassium
iodide and inulin, fermentation, acidification, filling, packing, cooling and maturation.

Milk is separated and then sent for recycling. Dry cheese whey is reduced in the
drinking water, heated to 50-55 °C until the mass fraction of solids comprises at least 9.5
%. After that it is pasteurized at a temperature of 70-74 °C with exposure to 15-20. Other
raw milk is pasteurized at a temperature of 83-87 °C with exposure to 15-20.
Homogenization of the mixture takes place at a temperature of 61- 65 °C and at pressure of
10-12 mPas. Potassium iodide and inulin are introduced into the mixture cooled to 31-35
°C.

For fermentation the production fermentation mixture is applied, it consists of
acidophilous bacteria, Lactobacilli bulgaricus, and milk yeast in a ratio of 2:2:1 introduced
in an amount of 0.9 liters per 3.0 liters of the mixture (from 20 % to 30% of the weight of
the fermenting mixture) with the expectation that the acidity of fermented mixture makes
50-60 °T. Fermentation continues till acidity rises to 68-70 °T maintaining temperature of
26-30 °C, then the product is poured into a consumer package, hermetically sealed and
placed on a maturation period of 2-2.5 hours at a temperature of (28 + 2)°C. Ripened
product in a consumer package is placed in a cooling chamber for cooling to the
temperature of (2-4) °C. When this temperature is reached, the shelf life of the product
makes 10 days.

Conclusions

Studies on the development of production technology of iodinated kumis drink lead to
the following conclusions:

1. A new objective trade index for making quality analysis of kumis and kumis drinks
is suggested, it is based on the study of super-weak luminescence intensity of the product.
The modified method of the chemiluminescence assay has been worked out. This method
uses 1-10™" M solution of azodiisobutyronitrile as initiator of free radical lipid peroxidation.

2. The method of rapid assessment of qualitative characteristics of kumis by
chemiluminescence analysis is given scientific credence: the light sum and maximum
luminosity of kumis chemiluminescence is determined. Ranging from 0,93 + 0,07 pH to
2,17 £ 0,26 pH and from 0,57 + 0,05 pH to 1,92 + 0,41pH the product is evaluated as a
quality product having a definite biological value.

3. In experimental models of iodine deficiency in rats, it is shown that kumis beverage
enriched with inulin and iodine is characterized by a physiological activity.

4. The choice of inulin for giving antioxidant properties to kumis drinks is proved. It is
found that inulin inhibits the processes of formation of ROS (reactive oxygen species) in
the model test system, reducing the light sum emission by 40.4 %, the amplitude of the
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flash by 79.4 %, and the maximum luminosity by 48.7 % relative to the control, which is
used as a test system containing no inulin.

5. Laboratory and industrial testing of developed technology of kumis drinks enriched

with inulin and iodine is carried out under JSC "Meleuz Milk Factory".

6. There has been developed and approved regulatory and technical documentation for

kumis drink, rich in iodine and inulin, in "Bashkir center for certification and expertise"
Ltd.

—

9.

10.

11.

12.

13.

14.

15.

16.
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Introduction. For working out the optimal parameters
of freezing, it is necessary to determine the temperature
intervals of crystallizing water that takes about 90 per
cent of raw material mass. The objectives of this paper are
studying the phase transitions “water — ice” in different
varieties of plant raw during freezing and further ice
melting.

Materials and methods. The objects of our studies are
wide-spread in Ukraine wild and cultivated berries —
black currant, blueberries, eglantine, cranberries,
strawberries etc. We conducted the research with a help of
differential scanning calorimetric method that would give
a great deal of information about both the state of water
inside the cells and the correlation between free and
constrained water in researched materials.

Results and discussions. The received data allowed us
defining the temperature intervals for the most efficient
freezing of different raw materials from the viewpoint of
maximal storage of all the precious biologically active
components in raw and keeping the fruit and berries
undamaged.

Introduction

One of the main problems in modern food technologies is the loss of precious
biologically active components during raw material procession. Henceforth, it is necessary
to work out and realize the new technologies that would allow obtaining new food products
whose composition is adequate to the needs of a modern human; these are food products
with healthy, preventive, and functional destination.

The experience accumulated in the world can show that the usage of artificial cold in
transporting, processing, storing, and realizing the food raw is the most efficient way to
solve the mentioned problem. Artificial cold causes the minimal changes in nutritional and
biological value of an initial raw and its organoleptic indices. Along with that, freezing as a
method of food raw preservation has some great advantages in comparison with thermal
processing methods like pasteurization, sterilization, drying etc.

Unfortunately, the assortment of fresh frozen products issued in Ukraine is not enough
large by now. Just the private enterprises with low productivity do produce small amounts
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of it; their production is mostly of low quality and gets spoiled quickly because of the lack
of efficient freezing technologies.

So the objective of this article is defined as studying the phase transitions “water — ice”
to determine a temperature interval that would be most adaptable to freeze certain varieties
of fruit and berry raw material, from the viewpoint of maximal storage of all the precious
biologically active components in a frozen semi product.

Materials and methods

Studying the process of water crystallization in any systems by differential scanning
calorimetric method (DSC) will give a large amount of information about not only the state
of water within cells and intercellular space, but also the researched object as a whole.

The fruit and vegetable raw material had not been investigated enough that way (See
Simakhina 2009, 7). Thenceforth, in studying the dependence of thermal capacity of its
samples on the temperature in phase transition water — ice, we obtained the sufficient
experimental data about the amount of frozen (free) and non-frozen (constrained) water in
all the samples in relation to their initial humidity. Those data became a base for working
out a technological regime of sublimation dehydration of different plant materials.

Results and discussion

The obtained data are presented in tables 1 to 6. These are the average results of three
parallel experiments, which were processed with the method of mathematical statistics.
According to the table figures, crystallization of free water during researched samples’
freezing began at the significant overcooling, and its initial temperature got lower along
with samples’ initial humidity decrease.

The comparative analysis of the tables showed that the adaptability to overcooling
depended on the kind of a material, the grade of its maturity, its chemical composition, and
initial humidity. High-molecular compositions and hydrophilic colloids, which are inclined
to swelling and water constraining, play the significant role in this process.

There is well-known (See Kaatze 2004) that the presence of stable embryos is
necessary for development of crystallization process in the solution. Embryos got created in
the certain grade of overcooling in the system; as in our experiments, this grade varied from
—7 °C to =32 °C (particularly, for black currant this index was 14°C below zero).

The subsequent growing of ice crystals depended not on temperature, but on time; ice
“grew” in the entire volume of liquid. As it was seen from the tables, the temperature of
stable germs’ growing depends on initial relative humidity of the samples, ceteris paribus;
further both of these indices grow lower.

Analyzing the results obtained on the base of DSC curves, we are to witness the more
or less lasting temperature interval of water crystallization for each of the carbohydrate-
containing raw samples in our studies.

Dissolved substances, as a rule, would decrease the water freezing temperature. They
provide the osmotic pressure in a solution. One gram-molecule of an ideal non-dissociative
and non-associative substance, being dissolved in 1,000 grams of water with pressure of
760 mmHg, lowers the temperature of its freezing on 1.86 Celsius degrees.
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Table 1
Experimental data of crystallization / melting of apple water
Relative | Freezing Non-freezing Starting Starting melting Maximal melting
humidity water water, % to the crystallization temperature, °C temperature, °C
main mass temperature, °C
80.77 76.74 23.26 23.0 -6.5 2.5
80.28 80.28 74.05 23.0 -11.5 2.0
7132 70.67 29.33 -26.5 -13.5 3.5
76.79 6522 34.78 24.5 -12.5 -6.5
68.82 62.12 37.88 -26.5 9.5 4.5
62.28 5423 44.60 -26.5 -11.5 -1.5
58.07 46.17 53.83 -26.5 -8.5 95
57.09 40.99 59.01 -26.5 -11.5 9.5
54.58 3533 64.67 -26.5 -17.5 -11.5
3844 - 100.00 - - -
Table 2
Experimental data of crystallization / melting of eglantine water
Relative | Freezing | Non-freezing water | Starting crystallization | Starting melting | Maximal melting
humidity water (% to the main mass) temperature, °C temperature, °C | temperature, °C
73.20 69.98 30.02 -8.0 -20.0 -1.0
67.25 60.65 3935 9.2 -13.0 0.5
5791 5648 43.52 -11.0 -14.0 2.0
56.89 64.84 35.16 -10.0 -20.2 -1.0
39.94 35.60 6440 -12.0 -18.0 2.0
39.39 38.64 6136 -13.5 -20.0 2.5
38.17 26.81 73.19 -16.0 -18.8 2.0
34.15 2691 73.09 -16.0 -20.0 0
2443 2.01 9799 -18.6 -19.0 +1.0
22,61 - 100.00 - - -
Table 3
Experimental data of crystallization / melting of blueberry water
Relative | Freezing | Non-freezing Starting Starting melting | Maximal melting
humidity | water | water (% to the crystallization temperature, °C | temperature, °C
main mass) temperature, °C
94.51 92.71 7.29 -9.8 -12.5 -0.5
94.40 91.71 8.29 -6.5 -12.5 -2.5
93.44 85.71 14.29 -11.7 -14.5 -1.5
86.49 75.68 24.32 -79 -19.5 -2.5
75.34 70.91 29.09 -12.8 -20.5 -1.8
72.64 72.00 28.00 -19.5 -32.0 -0.2
62.50 53.92 41.08 -19.1 -27.5 -4.2
61.11 47.59 42.41 -21.8 -30.5 -4.7
39.37 36.50 63.50 -29.5 -31.5 -12.0
33.42. - 100.00 - - -
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Table 4

Experimental data of crystallization / melting of black currant water

Relative | Freezing | Non-freezing Starting Starting melting | Maximal melting
humidity | water | water (% to the crystallization temperature, °C | temperature, °C
main mass) temperature, °C
84.45 71.15 28.85 -14.0 -21.5 -2.0
84.03 61.09 38.91 -14.5 -20.0 -2.0
83.64 75.90 24.10 -16.0 -26.0 -2.0
62.37 82.96 17.04 - -22.0 +2.0
78.61 70.28 29.72 -16.0 -29.0 -3.0
77.42 77.17 22.83 -13.0 -21.0 +1.0
71.93 71.56 28.44 -16.0 -31.0 -3.0
67.83 52.23 47.77 -21.5 -29.0 -6.0
61.08 48.87 51.13 -21.0 -31.0 -8.0
50.94 33.86 66.14 -27.0 -29.0 -13.0
49.11 41.68 58.32 -19.0 -28.0 -8.0
38.18 - 100.00 - - -
Table 5
Experimental data of crystallization / melting of raspberry water
Relative | Freezing | Non-freezing Starting Starting melting | Maximal melting
humidity | water | water (% to the crystallization temperature, °C | temperature, °C
main mass) temperature, °C

89.86 68.01 31.99 -12.0 -23.0 -2.0
88.36 79.26 20.74 -15.0 -21.0 -1.0
87.54 82.12 17.88 -12.0 -18.0 -2.0
87.48 78.21 21.79 -11.0 -20.0 -4.0
87.33 76.54 23.46 -12.0 -18.0 -2.0
87.14 75.65 34.35 -9.0 -20.0 -2.0
86.85 72.71 27.29 -11.0 -15.0 -1.0
85.12 75.38 24.62 -8.0 -20.0 -1.0
82.00 69.15 30.85 -13.0 -25.0 -2.5
80.56 71.07 28.93 -12.0 -22.0 -2.0
80.07 71.86 28.14 -10.0 -21.0 -1.0
79.13 59.71 40.29 - - -2.0
72.48 62.17 37.83 -13.0 -27.0 -2.0
67.32 55.73 44.27 -16.0 -26.0 -4.5

As the behavior of real water solutions significantly differs from those ideal, the
sufficient approximation to this index is observed only in infinite dissolution, i.e.
extrapolation to zero concentration of the solved substance.

All mentioned above is an explanation to the fact that water from strawberry with a
content of dry substances equal to 11.16 per cent (See Table 6) starts crystallization in —9.0
Celsius degrees; if the amount of dry substances reaches 46.01 per cent, then the
temperature of crystallization start should be lowered to 32 Celsius degrees below zero.
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Table 6
Experimental data of crystallization / melting of strawberry water
Relative | Freezing | Non-freezing Starting Starting melting | Maximal melting
humidity | water | water (% to the crystallization temperature, °C | temperature, °C
main mass) temperature, °C

14.39 - 100 - - -

16.83 - 100 - - -

53.99 51.14 48.86 -32 -28 -10.7

56.71 48.23 51.77 -17 -28 -8

57.99 55.78 44.22 -24 -40 -1.5

68.68 64.20 35.80 -15 -28 -5

76.86 71.84 28.16 -9 -27.5 -3

77.97 69.57 30.43 -21 -25 -3.5

85.71 78.52 21.48 -13 -20 -1.8

88.84 82.02 17.98 -9 -20 -0.7

89.95 74.86 25.14 -19.5 -13 0.6

In thawing the samples with velocity of 4.0 Celsius degrees per minute, starting
melting temperature of crystallized water got also decreased. The consequence in
temperature changes got observed in the moment of endothermic peak. The absence of
first-grade phase transition on the thermograms of samples with low initial humidity was
evidence that all water contained by the researched object was constrained.

The temperature of water freezing may be examined as the maximal temperature of
water’s transition to solid phase. The achievement of such an index is a necessary and
sufficient condition for plant raw freezing before sublimation.

Selection of optimal freezing temperature should be based on the fact that the minimal
melting temperature of crystallized water (note: this index gets obtained by experimental
method) is quite higher than the maximal constraining temperature. It is connected with
overcooling while freezing the midterm eutectic mixtures, which delays the subsequent
crystallization (Silvares 2005, 585). Therefore, the plant raw should be cooled to the lower
temperatures. The index of extreme overcooling temperature is determined with the
properties of cooled object and the characteristics of matters that abide at the same
environment.

According to our results, and also to the data presented in literary sources (Schwartz
2003, 363), the extreme overcooling temperature oscillates between 1...10 K. Thenceforth,
we should take 240+5 K as the low limit of freezing temperature, and the minimal
temperature of ice melting (25045 K) will serve the high limit.

The analysis of results presented in tables 1 to 6 shows that cellular and tissue water,
being influenced by cooling and freezing processes, gets crystallized in different ways due
to various states — one part of water remains free, and another one gets strictly fixed by
physical and chemical connections with the surface of reactively liable macromolecule
groups. Hydrophilic biopolymers are able to keep a certain quantity of free and constrained
water, which does not freeze in quite low temperatures, within the cell and in its closest
surround.

The low freezing point for water with prevailing constrained faction is connected to its
ability to concentrate the great amount of soluble substances (including ions). As a result,
the high-viscose protein and mineral mixture gets formed within localized protein
components of cytoplasm and membrane structures of a cell.
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Table 7 represents the calculation of constrained water content in some plant objects.
According to these data, various samples of raw contain 7.0 to 70 percent of the entire
content of water. Such index, first of all, depends on raw’s initial humidity — the fresher is
raw, the lower is the content of constrained water in it, and thus this kind of raw is more
adaptable to freezing and further sublimation. It is also evident that, upon the similar initial
humidity, the amount of constrained water depends on the modification of raw, i.e. on its
chemical content.

Table 7
The mass part of constrained water in plant raw materials
Material | General humidity,| Constrained water,
% % to general amount
Eglantine 74,21 30,62
55,83 36,46
42,65 61,53
Amaranth 18,40 72,84
14,48 97,80
Apples 80,74 23,36
68,82 37,88
57,09 59,01
Blueberry 84,51 7,29
86,49 2432
72,64 28,00
61,11 52,41
39,37 63,50
Black currant 84,45 28,85
78,61 29,72
67,83 48,77
50,94 66,14
Conclusions
1.  Freezing any biological objects, including fruit and vegetable raw, gets

accomplished with a help of low temperatures in the interval from 0 to 273 Celsius degrees
below zero.

2. The stable germs are being formed in the conditions of certain overcooling in the
system. Talking about our experiments, this condition is a temperature interval from 7 to 32
degrees below zero for different plant objects. The further growing of ice crystal is a
question of time but not of temperature.

3. Freezing the many-component solution that is proper for fruit and berry raw is
passing two stages. First one is a prime crystallization (only water gets crystallized); second
one is secondary crystallization (this process involves the solver and dissolved
biocomponents in it).
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Introduction. Lately in the group of texturizing food
additives a great emphasis is placed on stabilizing systems
consisting of several components.

Materials and methods. We determined the optimal
composition of composite mixtures of factorial
experiments, color using chromaticity scale, moisture-
binding capacity and flexibility of mixtures pressing
method using and thermal stability of beet dye by heating
at different temperatures, &-potential of the dye solutions
with nutritional supplements.

Results and discussion. It is determined the rational
composition of a model mixtures based nanocomposites
and developed a red dye from beets for stabilizing
technological, structural and mechanical properties of
meat products and groups containing meat, meat bread.
The possibility was confirmed to stabilize & potential of
beet juice by adding buffer compound and mineral
additive, as well as a viable potential for applying such
compositions in production of meats and processed meats
manufactured using the cooked sausage and meat loaf

i.timoshenko@bk.ru technology.

Introduction

Mineral substances are important components of human food. They are crucial for all
processes within the human body, they are featured in hemoglobin, hormones, ferments,
and provide structural material for osseous and dental tissues. Shortage of minerals reduces
resistance of our organism to various diseases, accelerates ageing processes, and
exacerbates the impact of adverse environmental conditions [1].

Iron, calcium, iodine, magnesium, zinc, selenium, and silicon are among the minerals
in acute shortage in the modern human diet.

Oxidized form of silicon (SiO,) is contained in the organisms of sea animals, fish,
birds, chicken eggs, etc. Silicon oxide is required to ensure strength and elasticity of
epithelial and connective tissue structures. Silicon is largely responsible for elasticity of
skin, tendons, and blood vessels [2].

Silicon is also a component of collagen. Its primary function consists in strengthening
the fibers of collagen and elastin, ensuring the strength and resilience of connective tissue,
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and participation in chemical reactions. Humans consume ca. 10-20 mg of silicon daily
with vegetables, fruit, meat, and other foods [3]. That quantity is required to ensure normal
vital functions, growth, and development of humans. About 70 elements are not assimilated
in the event of silicon shortage.

Lately in the group of texturizing food additives a great emphasis is placed on
stabilizing systems consisting of several components. Their qualitative composition and
proportions of components can vary, depending on the foods, their texture, processing
technology, and storage conditions. Such compositions, when used in meat processing,
allows creation of a range of high yield texturized products [4].

Problem Definition. Nowadays the use of mineral fool additives, combined with high-
protein vegetable raw and food texturizers, in production of meats and processed meats is
one of promising areas for nanotechnologies in food industry.

Materials and methods

Ascertained optimal mixture of composite systems by factorial test; worked out color,
water binding capacity, thermal resistance, and plasticity in mixtures of the devised beet
colorant, & potential of colorant solutions with food additives.

Goal. The goal of our research was developing and studying composite systems
purporting to improve textural and color-forming features of a natural colorant for
processed meat systems.

The technology of using a combination of red beet colorant, stabilized with a buffer
compound [5], concentrated soybean extraction, mineral additive in nanocomposite form
[6], in production of meats and processed meats was selected as the object of our research.
During factorial tests, various levels of the soybean extraction hydration degree, buffer
compound concentration stabilizing beet juice, and the content of colorant and in the mix
nanocomposite ture were tried.

Results and discussion

The appropriate mixture was experimentally established for the buffer compound to
stabilize beet juice: citric acid to phosphate in proportion 1:0.3. pH of the colorant solution
fell within the range 4-4.5. The thermal stability of red beet pigment (betaine) was
experimentally tested. 1:20 colorant solution was tested at photocolorimeter at wavelength
520 £ 5 nm. The light transmission factor measurement results of the above solution are set
forth in table 1.

Table 1
Light transmission of beet colorant solution, 7, %

Description T, %
Solution storage time, days
0 (fresh solution): 4
1 24
6 62

Solution heating temperature
(0 days of storage), °C

50 15
72 72
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As a result of thermal impact, red beet pigment within the colorant is partly
decomposed, yet the solution preserves red coloring, allowing the usage of such colorant in
production of cooked sausages. The temperature inside the sausage should fall within the
range 70 & 2 °C, which determined the selection of the upper colorant heating temperature.

To investigate the stability of colorant solutions combined with food additives in the
course of storage (fresh and past 6 days of storage), & potential was detected for the
following variants: 1: beet juice; 2: red beet colorant; 3: red beet colorant + 1% of
nanocomposite.

The following diagrams describe the results:
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Fig. 1. & potential of beet juice and stabilized beet colorant on the first storage day:
1- beet juice, 2 - red beet colorant
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Fig. 2. & potential of red beet colorant on the first and sixth storage day:
1 - red beet colorant on the first day, 2 - red beet colorant on the sixth day
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Fig. 3. & potential of beet juice and beet colorant with nanocomposite on the sixth storage day:
1 - beet juice, 2 - red beet colorant, 3 - red beet colorant with nanocomposite

The data on figures 1 to 3 evidence the positive impact of adding the buffer compound
and mineral additive on the stability of beet juice solution & potential as against beet juice
without any stabilizers added.

As it is evident from fig. 3, nanocomposite material added to the beet juice system
requires higher ionization intensity to detect & potential of the solution, which, in our
opinion, evidences an increased thermal stability of beet juice solutions.

To support that statement we investigated color-forming features of beet colorant by
applying it to the composite mixture of hydrated soybean concentrate with nanocomposite.

We studied the influence of these mineral additives to modify, at nano-level, the
texture of hydrated soybean concentrate and combined meat-and-cereal minced systems
when beet colorant is added prior to cooking.

The impact of nanocomposite as texturizer was studied in model protein-containing
systems of concentrated soybean extraction. The concentrated extraction was hydrated in
proportions 1:4 and 1:6 to water. The resulting paste received, in different variations, 2%
and 5% of stabilized beet colorant. The same sequence was applied to hydrated mass with
addition of colorant plus 0.3% and 0.5% of nanocomposite. In the obtained samples,
moisture binding capacity (MBC), pH, moisture content, and color prior and after cooking
soybean paste at 120 °C were detected, for each of the samples, as specified in table 2.

The optimum concentration of mineral additive in the composite mixture was
experimentally proved to lie within 0.3-0.5% of the weight of high-protein vegetable raw.
Increased concentration of the additive failed to improve the texture and physical features
of the protein system. The samples of composite system mixtures are described in table 2.
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Table 2
Options of beet colorant and nanocomposite applied to the mixture
Option Colorant quantity, | Nanocomposite Soybean concentrate
% quantity, % hydration degree, %

1 5 - 1:4

2 2 - 1:4

3 0 - 1:4

4 5 0,3 1:6

5 2 0,3 1:6

6 0 0,3 1:6

The results of the conducted tests are summarized in table 3.
Table 3
Process features of soybean paste for different options
Sample Prior to cooking After cooking (t = 120 °C, T = 30 min.)
pH | MBC, W, % MBC, %
% Heating in the | Heating on the pan’s

pan’s center edge
1 79 | 92,0 84,3 96,0 93,2
2 7,2 | 90,2 83,1 85,3 82,0
3 6,6 | 87,0 82,0 97,3 92,3
4 7.9 | 56,0 88,6 66,0 70,0
5 7,6 | 60,9 87,2 80,3 71,7
6 6,8 | 852 86,0 77,5 69,0

The colors of the composite mixtures determined using the Tintorama scale are
specified in table 4.

Table 4
Soybean paste colors of samples according to Tintorama scale
Sample | Color prior to cooking Color after cooking in the pan’s center

1 S1060-R10B S1060-R10B
2 S1020-R S0530-Y90R
3 S1008-Y10R S1008-Y10R
4 S1575-R10B S1070-R10B
5 S0560-R10B S0550-R

6 S1008-Y10R S1008-Y10R

Samples 3 and 6, containing no colorant, were yellow to off-white in color, as
appropriate for soybean concentrate. Samples 1 and 4, with 5% of stabilized colorant
added, became bright red with purple shade, which is not the suitable color for cooked
sausages. By adding 2% colorant, saturated pink color appropriate for cooked sausages was
obtained, partly losing its intensity after cooking.
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Sample 5, containing beet colorant combined with nanocomposite, after baking
displayed the shade which is the most suitable for cooked sausages.

The tests of changes in the features of minced meat samples with adding stabilized beet
juice and nanocomposite as specified in table 2 displayed an improved moisture binding
capacity compared to the samples without the mineral additive, both before and after
cooking.

Conclusions

The possibility was confirmed to stabilize & potential of beet juice by adding buffer
compound and mineral additive, as well as a viable potential for applying such
compositions in production of meats and processed meats manufactured using the cooked
sausage and meat loaf technology.

It was worked out that 0.3% of nanocomposite and 2% of stabilized beet colorant
improve the texture, physical, process, and sensory features of minced meats.
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Introduction. Temperature control of foods during
cooling & freezing is important for the development of
refrigeration processing modes. Cryoscopic temperature
determination is a one of main tasks during ice-cream
production. There is no data about new ice-cream mixes.
Standard method for determining cryoscopic temperature
has some weaknesses.

Materials and methods. New ice-cream mixes and
distilled water were studied with our experimental unit.
Main parts of it were T-type thermocouples, controllers
ICP 1-7014, signal converter ICP 1-7520 and PC with
special software NDCONUTILv3 for temperature
registration.

Results. Curve freezing for 20 new ice-cream mixes on
a different bases are built. Cryoscopic temperature for this
mixes were determined from this curves. Using of
distilled water during all time of measurements allowed
increasing accuracy. Simultaneously measurements for 4-
5 mixes with 2-3 thermocouples in each mix allowed to
increase accuracy of measurements and reduced time for
it. A method for determining cryoscopic temperature
using thermocouples is developed. Laboratory unit for
measurements of cryoscopic temperature is designed and
erected.

Introduction

Temperature control of foods during cooling & freezing is important for the
development of refrigeration processing modes, because:

It is important to know cryoscopic temperature for setting minimal temperature of
cooling or supercooling, and to calculate the water share frozen off the product;

The rate of temperature dropping during freezing impact on the course of
crystallization of cellular juice in product and determines the extent of damage to its

cellular structure.

Lowering the temperature in freezer will reduce the duration of freezing, improve
product quality, but will increase the power consumption.

—— Ukrainian Journal of Food Science. 2013. Volume 1. Issue 2

194




Food technologies

The structure of ice cream formed during freezing determined by the shape and size of
ice crystals. Higher quality ice cream can be produced if small ice crystals are more evenly
distributed in the product volume. A significant content of bound water and small
molecules significantly affect the nature of the process of water crystallization in the
mixture.

Ice crystals in the ice-cream mixtures begin to form at cryoscopic temperature.
Temperature of the mixture is decreasing during crystallization.

According to the known cryoscopic temperature we have an opportunity (Raoult's law)
to establish the water share frozen off the mixture (@) during freezing, storage and
transportation of hardened ice cream:

o=1-t,/t

te; — cryoscopic temperature, °C; t — current temperature, °C.

Objective of our research was defining cryoscopic temperature for existing standard
mixes and new mixtures for the production of ice cream (milk-based and fruit or vegetable-
based).

Standard method for determining cryoscopic temperature. Cryoscopic temperature
is determining with Metastatic Beckmann thermometer (fig.1, a). Test-tube with measured
product is placed in the ice-salt mix reservoir with temperature approximately —40 °C
(Fig.1, b). Calibrated Beckmann thermometer is placing into product.

2 5
J
4

7

a

Fig. 1:
a — Metastatic Beckmann thermometer (1 - lower mercury reservoir; 2 - upper mercury reservoir; 3
— capillary; 4 — scale; 5 — the place of the capillary to the upper reservoir);
b — Standard unit for measurement of cryoscopic temperature (1 — ice-salt mix reservoir;
2 — Metastatic Beckmann thermometer; 3 — mixer; 4 —product under study).

Operator fixes indications every 10 sec during freezing. Result of measurements is a
freezing curve — dependence product temperature (°C) from time (sec). Cryoscopic
temperature is determining from this curve. Example of freezing curve (for distilled water)
shown at the fig. 2. Cryoscopic temperature of distilled water is 0 °C.

Standard method is good because:

- has accuracy to 0,01 °C

- has lower cost

- no additional equipment is required.

But its users have some problems:
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- risk of damage to a mercury thermometer

- countdown temperatures make no more than once every 10 seconds
- subjective uncertainty

- no automatic fixation of the results

20

]
°~
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\ \
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-15

-20
0 1000 2000 3000 4000 5000
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Fig. 2. Curve freezing of distilled water — dependence temperature (°C) from time (sec)
Cryoscopic temperature 0 °C

Materials and methods

For this experiments was modernized unit, which was developed at the Thermal
Engineering Department of National University of food technologies [1]. Experimental unit
is shown at the Figure 3. Main part of this unit is refrigerator with temperature —25°C (1).
Metallic bottles with mixes (3) and control
bottle with distilled water (4) are placed into
refrigerator. Thermocouples (2) are in the
bottles. Signals from thermocouples collect in

controllers (5), convert in signal converter (6)
and register in PC (7) with software
NDCONUTILV3. 403
Advantages of proposed method are:
» The absence of toxic substances in the i?
unit
« The possibility —of  simultaneous 1
measurements of several mixes V
» Compliance with current knowledge and 2
experience
» The possibility of measuring with a 1- Fig 3. Experimental unit:
second intervals and less if necessary 1 —refrigerator; 2 — thermocouples type T;
. Automatic results registration 3 — bottles with mixes; 4 — control bottle with

distilled water; 5 — controllers 1-7014;

We used controllers ICPcon [-7014 with 6 — signal converter [-7520; 7 — PC

automatic zero-compensation. Problem of
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these controllers is a less accuracy. Working controllers can make error from wrong zero-
compensation, so its accuracy is 0,5...2 °C. For increasing it we measured of distilled water
freezing temperature permanently. Thermocouples data were recalculated according data
from thermocouple with distilled water freezing temperature. We had accuracy up to
0,05...0,1 °C.

Results

With this unit we built curve freezing of different ice-cream mixes and determined its
cryoscopic temperatures (Tables 1)

Table 1. Cryoscopic temperatures for ice-cream mixes

N Mix Cryoscopicet((-;mperature,
Milk-based mixes
1 Milky -2,71
2 | Creamy -2,94
3 Plombiéres -3,08
4 | Milky without stabilizator -2,16
5 | Milky with wheat flour (2%) -2,38
6 | Milky with wheat flour (3%) -2,4
7 | Milky with oat flour (3%) -2,3
8 | Milky-wheat with wheat germs -2,38
9 | Milky-pumpkin -2,75
10 | Milky-carrot -2,36
11 | Milky-apple -2,66
Fruit & vegetables-based mixes
1 Pumpkin -2,82
2 | Apple without gelatin -2,66
3 | Apple with gelatin -2,9
4 | Apple-eggs -3,38
5 | Apple-protein -3,54
6 | Apple-oat -3,35
7 Flavor with extract of Hibiscus -2,20
8 | Flavor with pumpkin & extract of Hibiscus -2,86
9 Flavor mint -2,17
Conclusion

1. A method for determining cryoscopic temperature using thermocouples is
developed. Using of distilled water as an sample object allowed to increase accuracy.

» Laboratory unit for measurements of cryoscopic temperature is designed and
erected. Simultaneously measurements for 4-5 mixes with 2-3 thermocouples in each mix
allowed to increase accuracy of measurements and reduced time for it.
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*  Cryoscopic temperature of 11 milk-based mixes for ice cream and 9 fruit and
vegetable-based mixes were defined.

The project has been improved by Thermal engineering and cooling equipment
Department and Milk and milk products Technology Department of the National university of
food technologies.
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Introduction. As addition to traditional raw plant
materials for pectin production - apple and citric mush,
there is a possibility to use potato pulp, that is a by-
product of starch production and contains approximately
2-5,5 % of pectin in dry weight (DW).

Materials and methods. Material research - potato
pulp. Through the statistical processing of the
experimental data of previous optimum parameters of
hydrolysis-extraction of potato pectin. The structure of the
resulting potato pectin studied by means of infrared
spectroscopy.

Results. The precise planning of the experiment and
statistical analysis of experimental data helped to
determine optimal conditions for the process of potato
pectin  hydrolysis-extraction.The peculiarities of the
output pectin structure were investigated by means of
infrared spectroscopy. It was discovered that potato pectin
contains a considerate quantity of ballast substances and
has a low jelly-forming capacity. Micro photographing
showed that outlet samples of pectin contained a
considerate amount of starch that is extracted along with
pectin substances and precipitates in the reaction with
ethanol. In case of enzyme usage in hydrolysis pectin
becomes freer from impurity.

Conclusions. The potato was investigated as a potential
raw material for pectin extraction. Infrared spectra of
potato pectin confirm that it contains functional (carboxyl,
hydroxyl and ester-bounded) groups in the molecule of
thispolysaccharide. The samples of pectin (got after
processing the raw material with enzymatic agent) have a
higher number of carboxyl and carbonyl groups,
manifesting a partial hydrolysis of starch polysaccharides.
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Introduction

A natural polysaccharide called pectin is a unique biopolymer, being the main
constructing material of the plant cell wall. It is acknowledged that natural diet supplements
containing pectin make a complex influence on the human body: prevent radioactive metals
from absorption in the digestion tract and provoke their disposition; they have antioxidant
characteristics, help the human body to dispose of xenobiotics (particularly pesticides),
normalize the cholesterol level, increase resistance to allergies, improve metabolism [3,4].
The curing properties of pectin substances can be explained by their content and
structure. Pectin is widely used today in food industry and medicine.

Nevertheless, the pectin production is not organized in Ukraine and the need in the
substance is satisfied by import, making the price high. The problem of the pectin lack in
Ukraine can be solved by means of introducing its production from cheap home raw
materials.

Main part of plant raw materials processed by food industry becomes waste: beet
pulp, apple and citric mush. However, these secondary raw materials can be used for the
production of pectin substances. Citric mush is the main source of pectin abroad. In
Ukraine there is a lot of raw potato pulp left from the production of starch. This by-product
can be recycled to get pectin or dietary fibers and because of this the investigation of the
ways of potato pectin extraction is of high importance.

The references analysis shows that technological regulations of the potato pulp
hydrolysis process can lead to producing three end products: starch with pectin, pectin and
potato fiber.

The objective of the work was the investigation of the technological conditions of the
potato pectin extraction, calculating mathematical formula that help to optimize the process
of the raw material hydrolysis, the investigation of the potato pectin structure.

Materials and methods

Modern industrial technology of pectin is based on the acid-thermal hydrolysis of the
raw materials. The mineral and organic acids, alkali and enzymatic agent are used as
hydrolyzing reagent. The catalytic effect of the Hydrogen ions on the molecules of pectin
substances depends on the temperature and pH of the environment [1].

The existing technologies of pectin imply the combination of the processes of
hydrolysis and extraction in one technological operation. Most technologies employ ethanol
for pectin extraction [1].

In our project we used potato pulp, rinsed by water in order to wash the starch out. In
the series of investigation we used potato pulp processed by bacterial a-amylase (for bound
starch hydrolysis) and bacterial protease (for reducing the level of proteins that are the
components of ballast compounds). The potato pulp water content was measured by
applying the weight method [1]. The dry weight (DW) concentration in the pectin extract
was measured by the refractometric method and pH was calculated by potentiometric
measurements.

Infrared spectra (IR-spectra) were implied in the investigation process of pectin that
was extracted from the potato pulp. The IR-spectra were measured in the band of 700—
3600 cm™ by FT-IR Nikolet spectrophotometer of Nexusproduction.

There were determined the technological parameters for the process of raw potato
materials, i. e. pH, temperature and hydromodulus of the process. The hydrolysis was
conducted with periodic stirring in the thermal bath, equipped by the glass thermometer.

—— Ukrainian Journal of Food Science. 2013. Volume 1. Issue 2
200



Food technologies

The potato pulp was mixed with heated acid solution at a proper for hydrolysis temperature.
The acid concentration as hydrolytic factor was calculated depending on the indicated
hydrolysis mixture pH and the hydromodulus level [1]. The hydrolysis hydromodulus (q) is
calculated from the correlation between the weight of the acid solution and the weight of
potato raw material. In our experiment we made it equal to 2. 100 grams of the raw material
with known water content were hydrolyzed with the acid of determined concentration. The
duration of the hydrolysis process was calculated from the moment when the hydrolyzed
mixture reached required temperature. After the hydrolysis the liquid phase was separated,
the extract was neutralized to the 4-5 level of pH by the ammonium hydroxide solution,
cooled to the temperature of 20°C and there was conducted a coagulation of pectin
substances in the extract by the ethanol. Then we observed the stable hydrocolloid
precipitation that floated on the surface of the liquid. The received pectin was dried by the
air and grinded after additional ethanol rinse. The amount of end product (%) was
calculated in relation to the dry weight.

Results and discussion

The experiment was based on the rotatable design of the second order for a three-factor
experiment. The changeable factors of the experiment were the temperature, the duration of
the hydrolysis and the concentration of the hydrolyzing reagent (% HCI).

Factors for levels | —a | -1 | 0 +1 | +o
Acidity, % HCI 03|07 | 1,319 |23
Temperature, °C | 40 | 48 | 60 | 72 | 80
Duration, min 33 |50 | 75 | 100 | 117

Resulting from the statistical calculations of the experimental data there have been
determined optimal conditions for the process of pectin hydrolysis-extraction from the
potato pulp: 1,45% concentration acid to the hydrolysis weight, 70,5 minutes of hydrolysis
at the temperature of 72 °C. As a result of the experiment planning there was made a
mathematical model of the raw potato materials hydrolysis. The resulting equation has a
practical meaning and enables to predict the result and quality of the pectin using the
information about temperature, acidity and duration of the process.

The photograph of the potato pulp (Fig. 1) was taken by means of electron microscope.
The picture shows a considerable quantity of starch granules which under these particular
conditions of hydrolysis are partially hydrolyzed (becoming dextrins) and are precipitated
by ethanol.

Most small starch granules come into the extract and are precipitated by ethanol along
with pectin substances. This statement is manifested by micro photographs of ready potato
pectin powder, made by means of investigative microscope MBD-15 (fig. 2)

Infrared (IR) spectra can provide us will the detailed information about the structure of
pectin substances. [2]. IR- spectra contain important information about the content and
structure of substances, give an opportunity to determine the purity of the substance,
relative and absolute quantity of free and bound carboxyl groups, presence of the ash
component [2, 5]. IR spectra on investigation were taken of pectin substances extracted
from the potato pulp in different conditions: with the preceding employment of amylolytic
or proteolytic enzymatic agents and further by means of hydrolysis with employment of the
chloride acid but without any enzymes. Spectrum of the pectin substances has a
complicated structure (Fig. 3).
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Fig. 1. Potato pulp Fig. 2. Microphotograph of potato pectin
(scanning electron microscopy) (magnified 660 times)

Valence  vibration of the  hydroxyl group v(OH) belongs to  the
characteristic 3400...3200 cm™ band. This band manifests the presence of intermolecular
hydrogen bond in the polymer structures. The stripes in the band of 2900...2700 cm’
! correspond to the valence vibrations of the group v(CH). Deformation area of the water
molecule 8(H,O)vibration is situated in the band of 1639 cm™. Inner deformational
asymmetric vibration of 8,((CHj;) take place in the band of 1460 cm’™, symmetric — 1377

em™ [5]. _—
60
=
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Fig. 3. IR-spectra of pectin samples from raw potato materials: 1 — without
employing enzymatic agent; 2 — employing protease ; 3 — employing a-amylase

The band of 2000-1500 cm™ belong to the vibrations of the group-C= O. Absorption is
possible in this case, it is related to valence vibrations n (C = O) of carboxyl and carbonyl
groups: (1748-1739 cm™), (1700-1680 cm™) [2].

Interrelation between the absorption intensity rates (corresponding these groups) can
change depending on the bond type that prevails (ester, acid or ionic) [2].

The stripes of absorption are seen more clearly in the samples with enzymatic agents in
the band of 1740 cm™, manifesting the presence of free carboxyl groups.
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Conclusions

The potato pulp was investigated as a potential raw material for pectin extraction. The
extracted potato pectin contains a considerate quantity of starch granules which are
extracted and precipitated along with pectin substances.

There have been determined optimal conditions for the process of pectin extraction
from the potato pulp: 1,45 % concentration acid to the hydrolysis weight, 70 minutes of
hydrolysis at the temperature of 72 °C. Calculated parameters coincide with the data of
former experimental investigations.

Infrared spectra of potato pectin confirm that it contains functional (carboxyl, hydroxyl
and ester-bounded) groups in the molecule of this polysaccharide. The samples of pectin
(got after processing the raw material with enzymatic agent) have a higher number
of carboxyl and carbonyl groups, manifesting a partial hydrolysis of starch and protein and
possibility of extracting pure pectin.
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Introduction. Modern nutritional science examines
functional foods as products created by nutritionists in
order to give them certain properties aimed at maintaining
of vital functions. The new functional meat products,
containing active ingredients as well as their
physicochemical and sensory properties is an objective of
active research.

Materials and methods. Sensory quality was observed
on a group of 10 people. Physical and chemical properties
were determined by standard methods, fatty acid
composition of fats by gas chromatography according to
EN ISO 5509-2002.

Results and discussion. It has been found, that the
addition of vegetable oils in an amount of 7-10% has
positive effect on sensory and functional and technological
characteristics of the finished meat patties. Consistency
becomes unguent structure, becomes more tender. The
comparative analysis of the fatty acid composition of
vegetable oils, allowed to justify their use of technology of
pates. Enhanced meat pates and defines a rational
replacement of animal fats with vegetable oils in the
formulations, which is 7-10%, in order to balance the

products developed by the fatty acid composition.

Introduction

The most pressing problems in feeding of the population of Ukraine is the lack of fiber,
micronutrients (vitamins, minerals, fatty acids, etc.), unbalanced diet for the nutrients and
energy. Abnormality in the structure of nutrition suggests the need for food, including
functional meat products.

Modern nutritional science examines functional foods as products created by
nutritionists in order to give them certain properties aimed at maintaining of vital functions.
The basic principle of creating functional products can be considered as promoting human
health by exposure to certain physiological reactions.

Research aimed at improving technologies that intensify and modify the process of
food production with high quality features are of scientific and practical interest.

Key issues are to create foods with high nutritional and biological value. Pates
production is not an exception. Manufacturing process involves the usage of various pates
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in its properties raw materials of animal and vegetable origin, which determines the
diversity of methods, used processing. Combining cooking, blanching, sauté, roasting,
homogenization and other thermal and mechanical effects, are gentle product pasty
consistency that differs by pleasant taste, odor and color.

One of the promising areas of research is to improve the technology and develop
recipes of pates with addition of vegetable fats increased biological value, in order to
improve the balance of amino acid and fatty acid composition, qualitative characteristics of
the finished product and increase digestibility and expand the range of pates [1-3].

One of the advantages of using vegetable oils in the production of pates has a large
content of polyunsaturated -3, ®-6 fatty acids, which perform a number of essential
functions in the body [3-5].

Over the past 10 years, scientists proved useful properties of vegetable oils. At the
same time, argue that the proceeds of these components are insufficient, because the diet of
an adult receiving polyunsaturated -3 and ©-6 fatty acids is only 50-60% of the vital. In
addition, the body is unable to produce them. That is why it is necessary for them to be
obtained from food [5].

Materials and methods

The object of our study was technology of pates of increased biological value. Subject
of research: flax, pumpkin, sunflower oil and walnut oil. Organoleptic tasting study was
conducted by a group of 10 people. Physical and chemical properties were determined by
standard methods, fatty acid composition of fats by gas chromatography according to EN
ISO 5509-2002 «Fats and vegetable oils of animal and plant origin. Preparation of methyl
ester fatty acid (ISO 5509:2000, IDT)» at gas chromatograph Hewlett-Packard NR6890.

Results and discussion

The aim of our work is the theoretical basis and experimental proof of the possibility of
using oils of high biological value in the production of pates, improving production
technology and shaping the quality of finished products.

The developed formulations of pates include chicken and turkey meat, beef liver
(previously blanched), eggs, carrots, onions, bread (pre-soaked in broth) or semolina and
oils of high biological value.

The main raw material we chose was poultry, including chickens and turkeys, not only
due to the fact that it is invalid and relatively cheap raw materials, but also because this
market segment is the largest in Ukraine and is constantly expanding. But as a source of
exogenous bioantioxidants we used flax, pumpkin, sunflower oil and walnut oil. As for
control pates made from classic recipes, that with the addition of animal fats were taken.

Pre-represent analyze the fatty acid composition of selected oils, determination of
saturated, mono-and polyunsaturated fatty acids, particularly families ®-3 and ®-6. The
results are given in Table 1.

Analyzed the fatty acid composition of the oils studied we found that the most optimal
for o -3 fatty acids is flaxseed oil, and for @ -6 fatty acids are preferred sunflower, pumpkin
and peanut butter (table 1). Comparative analysis of the content of components in various
vegetable oils, suggests that sunflower, flax, pumpkin and peanut oils have the most
favorable for the replacement of animal fats properties. Rationale oil components used in
recipes, due to their properties and functions in the human body that served as the basis for
creating a product with the desired properties.
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Table 1
Fatty acids composition of some kinds of oils
. Type of oil
Fatty acid Sunflower Flax Pumpkin Walnut
Myristinic 0,08 0,03 0,09 0,02
Palmitic 6,73 4,70 12,7 6,06
Stearic 3,55 5,2 6,47 2,02
Linoleic 62,58 14,31 58,40 61,36
Linolenoic 0,1 - 0,14 13,6
Palmitoleic 0,13 0,05 0,11 0,1
Arachidonic 0,23 0,18 0,43 0,08
Geneykozanic 0,17 - 0,08 0,18
SFA 11,34 10,24 19,80 8,20
MUFA 25,98 17,90 21,66 16,84
Omega 6 PUFA 62,58 14,57 58,40 61,36
Omega 3 PUFA 0,10 57,26 0,14 13,60

From the above analysis, it was suggested pate recipe using vegetable oils of high
biological value. Favorite’s ratio of components gives a product with high organoleptic,
functional and technological indicators and a balanced chemical, fatty acid and amino acid
composition.

The suggested method of developing recipes based on meat content of reducing fat
phase by increasing the proportion of sources of polyunsaturated fatty acids decrease
cholesterol raw materials, increasing the biological value, to prevent oxidation and
microbial spoilage of the product, increasing shelf life by maintaining of natural
antioxidants. Introduction to recipe vegetable oils in an amount of 3-10% due to high
biological value, which is provided in vegetable oils containing vitamins A, D and high in
PUFA. Options prescription compositions pates presented in the following Table 2.

Table 2
Recipe formulations of some kinds of meat pates
Ingredient Amount, %

Nel No2 Ne3 Nod
Meat of chicken 20 22 20 20
Meat of turkey 19 20 20 19
Beef liver 20 20 20 20
Egg 3 3 3 3
Onion 5 5 5 5
Qil 3 5 7 10
Carrot 5 5 5 5
Semolina 10 10 10 10
Water 15 10 10 8
TOTAL 100 100 100 100
Salt 1,5 1,5 1,5 1,5
Pepper 0,1 0,1 0,1 0,1
Spices Italian 0.1 0.1 0.1 0.1
herbs
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The complex parameters by which we determine the quality of food, along with the
physical-chemical and microbiological, one of the important places are indicators of
quality, determined by organoleptic evaluation (appearance, form and color of the cut,
aroma, taste, texture).

The results of organoleptic evaluation are often decisive in determining the final
quality of the product, especially new products. Tasting score pates, which is shown in
Table 3, showed the feasibility of using in recipes pate vegetable oils of high biological
value. The test samples of vegetable oils differ by more delicate texture, had more intense
color, while in samples from animal fats showed uneven concentration, “fat concentration”,
more dense texture that affected the overall organoleptic evaluation in points.

Table 3
Sensory scores of functional patties with different types of oil
Samples of researched pates
Sample Ne2 | Sample Ne3
. Sample Nel . . Sample Ne4
Indicators Control (with If)'laxseed (Wlth. (with (vrx)lith
oil) pumpkm sunﬂower walnut oil)
oil) oil)
Appearance | 4,6%0,01 4,8+0,01 4,7+0,01 4,7+0,01 4,9+0,01
Color 4,7+0,013 4,7+0,01 4,7+0,01 4,7+0,01 4,8+0,01
Odor 4,7+0,012 4,9+0,01 4,9+0,01 4,9+0,01 4,9+0,01
Taste 4,5+0,013 4,9+0,01 4,8+0,01 4,8+0,01 4,8+0,01
Tenderness 4,4+0,01 4,940,012 4,9+0,01 4,9+0,01 4,940,013
Consistence | 4,5+0,013 4,7+0,01 4,8+0,01 4,8+0,01 4,940,012
Overall 4,65+0,012 4,86+0,01 4,81+0,01 4,81+0,01 4,81+0,01

Analysis of finished products manufactured by the developed formulas can recommend
the optimum amount of vegetable oil that can be entered into pates without compromising
their quality is 7...10%. Making more is a slight deterioration of organoleptic
characteristics.

As a result of studies found a positive effect of selected oils to water content, water
holding capacity (WHC), the yield of the finished product and its rheological and sensory
characteristics (table 4). Based on the behavior of vegetable oil in the experimental samples
is recommended to use them in new kinds of pates functionality. This is a moderate-
temperature processing of data products, which ensures the formation of delicate structure
of the product.

Table 4
The attributes of functional patties, formulated with different oils
Characteristics Control Samples
1 2 3 4

pH 5,9940,03 | 6,07+0,01 | 6,08+0,02 | 6,13+0,01 | 6,14+0,03

Water content, % 62,5£0,6 | 62,3+0,3 | 63,2+0,3 | 64,5£0,5 | 64,7+0,5

WHC, % 67,7£0,5 | 70,6£0,6 | 71,3+0,5 | 71,7+0,6 | 71,9+0,8

Degree of penetration, mm | 5,4+0,2 6,6+0,3 6,6+0,2 6,6+0,2 6,7+0,2
Yield (w/w) 104,8+¢2,1 | 108,5+2,8 | 110,7+2,1 | 112,4+42,2 | 113,542,3
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Thus, from the above mentioned results, we can conclude that the addition of vegetable
oils in an amount of 7-10% has positive effect on sensory and functional and technological
characteristics of the finished product. Consistency becomes unguent structure, becomes
more tender.

As a result of our work has improved the quality of pates using in their composition of
vegetable oils of high biological value. We showed the theoretical possibility of
generalization and meat products using exogenous bioantioxidants oilseeds, focused on the
implementation of the concept of healthy eating.

Conclusions

The comparative analysis of the fatty acid composition of vegetable oils, allowed to
justify their use of technology of pates. Enhanced meat pates and defines a rational
replacement of animal fats with vegetable oils in the formulations, which is 7-10%, in order
to balance the products developed by the fatty acid composition.
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Introduction. Further improvement of the technological scheme
is possible by increasing the effect of treatment directly in the
extraction process, the intensification of chemical and adsorption
processes, at different stages of treatment using high-molecular
coagulants, flocculants and cheap natural sorbents.

Materials and methods. The traditional physical and chemical
methods of researches are used in accordance with operative
standarts. Rassing and decision of tasks optimization were
conducted with the help of packet applied programmes MathCAD
and Microsoft Excel.

Results and discussion. Investigations showed considerable
advancement in the efficiency of raw juice purification by means
of using NHsH,PO, on the primery and on the final stage of
purification. That allows to intensify chemical and adsorption
processes as a result of formation hydroxyapatite with a high
specific surface area. Addition of 0,2% NH4H,PO, on filtered
preliming juice permits to increase degree of precipitation and
flocculation of high-molecular compounds on 84,0%, calcium salts
and precipitation of anions which form insoluble lime salts — on
93,0%, colour — on 27,0%. Thin juice had purity on 2,0 units
higher. Addition of 0,10...0,15% NH4H,PO, on filtered juice of
Ist carbonatation at zone pH 11,5...9,0 degree of presipitation
anions acids and calcium salts increased on 85,0%, colour — on
55,0%, high-molecular substances as protein — on 70,0%. Thin
juice had purity on 2,0 units higher. The mechanism of formation
of hydroxyapatite in the lime juice purification are suggested.

Conclusion. The use of ammonium dihydrogen phosphate in the
first or final purification step of the raw juice helps to intensify the
chemical and adsorption processes in consequence the formation of
hydroxyapatite with a high specific surface area, to improve
cleanliness and to reduce the viscosity of the purified juice and
syrup, to increase the yield and quality white sugar. The local
criterions of optimization were selected and task of optimization
the ammonium dihydrogen phosphate consumption to purification
were solved.
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Introduction

Increasing requirements to quality of sugar, the increased energy prices, lime stone and
auxiliary materials set tasks of continuous improvement of the technological scheme of
production for workers of beet sugar industry.

Further improvement of the technological scheme is possible by increasing the effect
of treatment directly in the extraction process, the intensification of chemical and
adsorption processes, at different stages of treatment using high-molecular coagulants,
flocculants and cheap natural sorbents.

The juice purification using the lime/carbonic acid treatment may be subdivided into a
number of chemical reactions which ultimately affect of main target, i.e. improving the
white sugar recovery and sugar quality.

The main reactions are:

- precipitation of high molecular compounds such as proteins, pectins and anions wich
form insoluble or partly insoluble lime salts by addition about 0,25...0,30% lime on juice
during preliming;

- alkaline degradation of invert sugar and amides to organic acids;

- elimination of nonsugars by adsorption when main part of the added calcium
hydroxide is precipitation as calcium carbonate by addition of CO,.

Using the lime and carbonic acid treatment one is able to remove up to 40 %, but under
technical conditions mostly only 30 to 34 %, of nonsugars present in raw juice.

To improve the quality of purified juice were proposed use of cheap natural sorbents:
bentonit, filtroperlit [1, 2].

The main criterions to make a good choise of sorbent — this is a high developed
surface, presence a great amount of OH groups and high free energy of surface.

The phosphates of calcium can have three, four, five or six atoms of oxygen, connected
with central atom of phosphorus, they possess high free energy of surface and well adsorb
organic matters.
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The phosphates of calcium received a wide application as at the instrument-making
(Ilyminophores, pezoelectrics, sorbents for a chromatography) and also as of food additions,
sorbents of heavy metals and radionuclides.

The special place among the large class of compounds of phosphorus occupies
hydroxyapatite Ca;o(PO4)s(OH),, which with some assumptions it is possible to consider
the crystallochemical analogue of mineral constituent of fabrics of skeleton of animals and
people and which successfully serves as the base component of synthetics materials for
orthopaedy of stomatology.
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Materials and methods

The traditional physical and chemical methods of researches are used in accordance
with operative standarts.

Rassing and decision of tasks optimization were conducted with the help of modern
methods of the mathematical processing of data with the use of computer technologies
statistical treatment of results of experimental researches, the construction of charts was
executed by means of packet applied programmes MathCAD Professional 2000 and
Microsoft Office Excel 2003.

Results and discussion

Methods of purifying diffusion juice are suggested, which allow to intensify chemical
and adsorption processes at the first and final stages of purification by introducing in the
filtered preliming juice or filtered juice 1st carbonatation chemical reagent - ammonium
dihydrogen phosphate [3, 4].

After studying various methods for possible mechanisms formation of calcium
phosphorus and phosphorus compounds [5, 6] we suggested the mechanism of formation of
hydroxyapatite in the lime juice purification [7] using ammonium dihydrogen phosphate:

1. First, monocalcium phosphate of the least stable is formed (Ca(H,POy,),) :

Ca(OH), + 2 NH,H,PO, = Ca(H,PO,), + 2 NH,OH

2. Monocalcium phosphate is dissolved in a large excess of water and hydrolyzed to
phosphate dicalcium CaHPOy:

niL,oO
Ca(H,PO,),——— CaHPO, + H,PO,

3. Dicalcium phosphate forms oktacalcium phosphate - Cag(HPOy),'(PO4)4SH,O
during hydrolysis in a narrow zone of neutral values pH:

8Ca(HPO,)(s.p.) + 2Ca(OH), + H,0—>Cag(HPO,),-(PO,),-SH,0 + 2 CaHPO,

4. Metastable oktacalcium phosphate, alike as an amorphous calcium phosphate is a
precursor (formed as an intermediate product) in obtaining more stable phases, such as
hydroxyapatite Ca;o(PO4)s'(OH); :

Cag(HPO4)2'(PO4)4 SHzo +2 Ca2+ +40OH — Calo(PO4)6'(OH)2 +2 Hzo

It is ascertained that addition NH4H,PO, in alkaline medium at zone pH 11,5...9,5 at
the high ionic correlation Ca/P as 1,67 generated hydroxylapatite with the big specific
surface (100m?/g).

Addition of 0,2% NH4H,PO, on filtered preliming juice permits to increase degree of
precipitation and flocculation of high-molecular compounds on 84,0%, calcium salts and
precipitation of anions which form insoluble lime salts — on 93,0%, colour — on 27,0%.
Thin juice had purity on 2,0 units higher. Dependence of the quality indicators of filtered
preliming juice from consumption of reagent are presented on Fig. /.
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Fig 1. Dependence of the quality indicators of filtered preliming juice from consumption of
ammonium dihydrogen phosphate:
a - purity of juice; b - content of calcium salts; ¢ - colour of juice; d - content of HMC

The optimum consumption of ammonium dihydrogen phosphate for purification
filtered preliming juice varies depending on its purity. This dependence is presented on fig.

2.

Addition of 0,10...0,15% NH4H,PO, on filtered juice of 1st carbonatation at zone pH
11,5...9,0 degree of presipitation anions acids and calcium salts increased on 85,0%, colour
— on 55,0%, high-molecular substances as protein — on 70,0% (on Fig. 3). Thin juice had

purity on 2,0 units higher.
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Fig. 2. Level lines of the generalized criterion of optimization in coordinates purity of filtered
preliming juice - consumption of ammonium dihydrogen phosphate.

Using the massif of experimental obtained data aproksymated them in packet applied
programmes, obtained the following equations of local optimality criterias (increase purity
of juice, content of calcium salts, colour of juice from parameters of optimization):

* increase purity of juice 1* carbonatation from parameters of optimization:

AP juice ™ carbonatation = 1,96:10°+79,79-G — 6,51-10' -P+ 8,85-10 -G-P - 7,49-G_ + 72,17-P’
3 3
+0.228G —027P, )

where G — pHy of juice of 1% carbonatation after introduction of ammonium dihydrogen
phosphate;
P — purity of juice 1* carbonatation, %.

* content of calcium salts of juice 1* carbonatation from parameters of optimization:

Salts Ca” juce ™ carbomatation = - 6,31 10' — 1,20-G+2,10-10"- P —0,03-G- P +0,31-G -
2 -3 3 3

23,2-P”-83810°-G +0,09- P,

(2)

» colour of juice 1% carbonatation from parameters of optimization:

C juice 1™ carbonatation = - 53,3110 +7,11-10"-G + 1,76:10"- P +4,90-G- P —794,13-G —
4 2 3 3

19510 P* +27,68-G +72,06- P,

(3)
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Fig 3. Dependence of the quality indicators of filtered juice of 1** carbonatation from
consumption of ammonium dihydrogen phosphate:
a - purity of juice; b - content of calcium salts; ¢ - colour of juice;
d - content of protein; e - content of HMC
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To find the general criterions of optimization local criterions of optimalnost transferred
into stretch form by means of method Harrington.

The optimal significance of parameters optimization — pH juice after introduction of
NH,4H,PO, and purity juice of 1% carbonatation find with the help of maximum significance
of special function by using method nets.

The optimum pH of filtered juice of 1* carbonatation after introduction of ammonium
dihydrogen phosphate varies depending on its purity. This dependence is presented on Fig.
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Fig. 4. Level lines of the generalized criterion of optimization in coordinates purity of filtered
juice of 1°' carbonatation - pH of juice of 1° carbonatation after introduction of ammonium
dihydrogen phosphate

Obviously, that optimal significance of pH,, juice it is 9,2...9,5 (starting purities of
juices were 88,4; 89,5; 90,6; 91,3; 91,5; 91,6%).

Thus, the use of ammonium dihydrogen phosphate in the first or final purification step
of the raw juice helps to intensify the chemical and adsorption processes in consequence the
formation of hydroxyapatite with a high specific surface area, to improve cleanliness and to
reduce the viscosity of the purified juice and syrup, to increase the yield and quality white
sugar.

Conclusions

1. Investigations showed considerable advancement in the efficiency of raw juice
purification by means of using NH4H,PO, on the primary and on the final stage of
purification.

2. It is ascertained that addition NH4H,PO, in alkaline medium at zone pH 11,5...9,5 at
the high ionic correlation Ca/P as 1,67 generated hydroxyapatite with the big surface area.

3. The mechanism of formation hydroxyapatite by means of using NH4;H,PO, is
suggested.
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4. The local criterions of optimization were selected and task of optimization the

ammonium dihydrogen phosphate consumption to purification were solved.
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Introduction. For extend the assortment and improve
the nutritional value of co-extrusion products, as filler
was developed fruit stuffings.

Material and methods. Assessments of the stuffings
were carried using the "polygon" method, by the
following indexes: color, clarity, taste, smell, texture and
behavior in the hull. For research of stuffing’s properties
and behavior, namely its water-retaining capacity, it has
been determined the content of DM in the series of
stuffings based on mixture of pectin and modified starch,
during the storage.

Results and methods. Based on the received date, we
should select a group of stuffings in which the range of
moisture is only 4.5 - 5.6%. Better results showed stuffing
with pectin and modified starch Emjel (Ned4) and stuffings
based on apple juice and pectin. In other samples of
stuffing the values are found in the range from 6,5 to
11,5% of dry matters during the storage.

Common quality of indicators, calculated as the area of
the pentagram, made it possible to determine the optimal
samples of stuffings. According to the results of all
research of the series of stuffings, better results showed
stuffing with pectin and modified starch Emjel and
stuffings based on apple juice, for using in the co-
extrusion product.

Introduction

Products of food concentrate industry occupy a significant place in the food market.

Fast food and ready-to-eat foods are very popular. Because, time for preparation of these
products is minimized or missing. It should be noted about the segment of products made
by extrusion. It's universal, productive and cost-effective method of producing the finished
product. Extrusion process allows using of a wide range of materials, and introduction of
various additives and fillers (BAS, pastry fillings, etc.). Nowadays, almost all co-extrusion
products contain fatty confectionery stuffing. Therefore, it is proposed to add as filler the
fruit stuffing for the purpose expansion of assortment and improvement of the nutritional
value of co-extrusion products [2].
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Fruit and berries filler should have a high water-retaining capacity to prevent
interaction with the hull of co-extrusion product. Most often, co-extrusion product contains
the fatty stuffings, since they have necessary technological properties. In particular, low
moisture content, at 4-6%. Upon cooling, fatty stuffing goes to the solid state, which makes
it impossible for the migration of moisture from the stuffing to the hull of the product,
under their contact. In the case with fruit filling situation is different, and it is connected
with the use of raw materials from which it is prepared.

Since the content of dry matter (DM) of apple puree is only 10%, and which is often
the basis for the stuffing [2]. The difference between moisture content of prepared stuffing
and hull of co-extrusion product is large, within 17-25%. The result is the migration of
moisture, leading to softening, loss of crunch, forms, and other negative changes. For
"binding" free moisture and retaining it in this form for a long time, it was proposed to use
in the recipe of fruit stuffing, stabilizing and water-retaining agents — highly-esterified
pectin and modified starch [1, 6].

Material and methods

The object of research is the fruit filling based on compositions of pectin and modified
starches for production of co-extrusion products. There were used the following
hydrocolloids during the development of recipes of fruit stuffing:

1. Highly esterified apple pectin [1];
2. Modified starch [6]:

- Flogel-60 — acid-modifed and gelling starch;

- National Frigex nV — hydroxypropyl distarch phosphate from tapioca starch;

- Emyjel EP-300 — pre-gelatinized acetylated distarch phosphate from potato starch;

- ULTRA-TEX -hyroxypropyl distarch phosphate from tapioca starch;

- THERMFLO - hydroxypropyl-distarch phosphate from waxy maize starch.

Determination of dry matter content in the samples of stuffing was carried by
refractometric method, during 4 days.

To identify and clarify the causes of migration of free water and to study the properties
and interactions between stuffing and extrudate has been prepared the control sample - fruit
stuffing according to the recipe shown in (Table 1).

This staffing is often used in confectionery and bakery industries [2].

Table 1
Recipe of control sample of fruit stuffing based on apple puree (per 1,000 kg of finished
product, mass fraction of DM 65%)

Ingredient Weight, kg Wet, % %Dry matterskg
Sugar 433,42 0,15 99,85 432,77
Treacle 216,73 22 78 169,05
Apple puree 422 90 10 42,2
Citric acid 15,35 50 50 7,7
Water 100 — — —
Total 1187,5 651,72
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Research of fruit stuffings was carried out with organoleptic evaluation.

Experimental samples were prepared with substitution of apple puree for pectin (in
powder form), and water for juice in the recipe. Boiling lasted to the content of DM 71+2 %
[3]. In order to investigate the behavior of stuffing was used extrudaty with moisture
content of 4—6%.

For research of stuffing’s properties and behavior, namely its water-retaining capacity,
it has been determined the content of DM in the series of stuffings based on mixture of
pectin and modified starch, during the storage. Determinations were conducted in the
stuffing of the open storage and inside the extrudates.

Under determining of the best model among the prepared stuffings, their comparative
organoleptic characteristics have been carried out. Assessment of the advantages and
disadvantages of different stuffings were carried using the "polygon" method, by the
following indexes: color, clarity, taste, smell, texture and behavior in the hull. Indexes were
evaluated by a ten score scale.

Results and discussion

Parameters of the control sample don’t meet the requirements that would allow the
possibility to use it in co-extrusion products. The consistence of stuffing is pasty, thick and
doesn’t form a strong gelatinous structure. This is due to insufficient amount of pectin or
low quality of apple puree. In addition, the stuffing is opaque, turbid and brown. DM
content in the stuffing is much lower than that of recommended.

During the boiling to a higher content of DM the temperature increases (103-105°C),
that leads to decrease of quality coefficient: filling gets dark, flavor of gets burnt sugar
appears, taste is worse. The boiling process is complicated by the presence of dietary fiber
and other coarse particles of the apple puree.

Recipes of the experimental samples of stuffings are presented in Table 2.

Table 2
Recipes of the experimental samples of stuffing
Ingredient
=2 Treacl | Apple .
g Sugar, e, peréltjin, Modified starch, Clt.rlc Water, Apple Glyceri
S g g g g acid, mi juice, n, ml
g ml

1 100 20 2 - 1,5 100 - -

2 65 30 1 8 (Flogel) 1 80 — —

3 65 30 1 5 (N.Frigex) 1 80 — —

4 65 30 1 5 (Emjel) 1 80 — —

5 65 30 1 5 (UltraTex) 1 80 — —

6 65 30 1 5 (ThermFlo) 1 80 — —

7 65 30 1 — 1 — 80 —

8 65 — 1 — 1 — 80 —

9 65 — 1 3 (Flogel) 1 — 80 —
10 65 — 1 6 (Flogel) 1 — 80 —
11 65 — 1 — 1 — 80 3

12 65 — 1 3 (Flogel) 1 — 80 5
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Investigation of the filling samples Nel, No2 (Table 2).

The moisture is exuded by both samples of filling. When the filing is kept in the
container, the sample with starch looses more moisture than another one [4]. The filling
sample with pectin keeps the level of water content constant. When kept in corpus, both
samples loose moisture almost with the same speed, though the loss in the filling with
starch is a little bit more intensive.

Investigation of the filling samples N3, Ne4 (Table 2).

The analyses of these two fillings showed the reduction of moisture in both samples.
When the filing is kept in the container, the sample with National Frigex starch loses
moisture more intensively [4, 6]. When kept in corpuses, both samples lose moisture almost
with the same speed, though the loss in the filling with National Frigex starch is a little bit
more intensive.

Investigation of the filling samples No5, Ne6 (Table 2).

The moisture is lost by both filling samples. When the filing is kept in the container,
the sample with THERMFLO starch loses moisture more intensively. That can be explained
by the process of starch retrogradation and the instability of the formed structure. The same
is true when the filling is put in corpus. The water content in the filling sample with Ultra-
tex starch is reduced less intensively both in the container and in the corpuses [5].

Investigation of the filling samples No7, Ne§ (Table 2).

When kept in the container, the filling doesn’t lose moisture. The changes were
recorded in filling samples kept in copuses after drying and under ordinary conditions.
When kept in corpuses, both samples loose moisture almost with the same speed. When
dried, the moisture from corpus is taken away and it becomes fragile and crumbly. After
drying, the intensity of moisture loss is lower than in the samples without drying. In the
course of time the corpus becomes a bit more moistured and the sample is not fragile and
crumbly any longer.

Investigation of the filling samples Ne9, Ne10 (Table 2).

The next samples both contained the mixture of pectin and Flogel-60 starch, but in
different proportions. When investigating the moisture loss, it was discovered that the
amplification of the starch amount doesn’t affect largely the speed of water loss. Both
samples show stability when stored in containers and undergo some changes when kept in
corpuses after drying.

Investigation of the filling samples Nel1, Nel12 (Table 2).

The filling also contains free moisture, so it was suggested using glycerin alcohol as an
additional water-retaining agent. It was noticed that glycerin slowed down the speed of
moisture loss. When the whole corpuses were dried, the moisture almost didn’t exude so
that the corpus with filling remained crusty and crumby for a long period of time. It can be
claimed that extra convective drying and an additional water-retaining agent glycerin make
the water content of filling the most stable.

The amount of moisture that extracted from the experimental samples of inside
extrudates stuffing, for 4 days are shown in Figure 1. The value of moisture that was
extracted depends on the mount of free water which is absorbed by hull while in storage.
Thus, the smaller amount of free water in the stuffing is the smaller value in the diagram
and better are the results.

Based on the received date, we should select a group of stuffings (Ne 4, 7, 8, 11, 12) in
which the range of extracted moisture is only 4.5 - 5.6%.

—— Ukrainian Journal of Food Science. 2013. Volume 1. Issue 2
220



Food technologies

12

DM, %
S

1 2 3 4 5 6 7 8 9 10 11 12
Samle of stuffing, Ne

Fig. 1. The amount of moisture that extracted from the experimental samples of inside
extrudate stuffings for 4 days.

Better results showed stuffing with pectin and modified starch Emjel (Ne4) and
stuffings based on apple juice and pectin (Ne 7, 8).

In other samples of stuffing the values are found in the range from 6,5 to 11,5% (Ne 7,
8).

The total value of quality indicators is calculated as the area of the polygon
(pentagram), the results are presented by the diagram (Fig. 2).
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Fig. 2. Complex assessment of quality fruit stuffings quality based on the mixture of pectin and
modified starch.
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Conclusion

There have been identified and studied the causes of moisture migration (in co-

extrusion products) from fruit stuffing into the hull. To create a stabilization system
hydrocolloids and water-retaining agents - apple pectin and various types of modified
starch have been selected.

The recipes of fruit stuffings containing stabilizing components in different proportions

have been made. Experimental samples of fillings have been cooked according to the
recipes and the impact of stabilization system on moisture-retaining ability has been
analyzed.

N —
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Introduction. Shungite investigated regeneration
techniques for reuse in the production technology of red
beet juice.

Material and methods. Using shungita (carbon
adsorbent nature), chosen due to the peculiarities of its
structure. Comparison of the adsorption properties of the
regenerated different methods shungita conducted using
the cleaning effect of the juice of red beet pectins.

Results and discssion. An important component is the
presence shungite he fullerene carbon nanotubes, which is
formed by the surface of active carbon rings. Shungit has
free pore space represented by a three-dimensional maze
of interconnected expansion and contraction of various
sizes and shapes, including micro - meso - macropores.
Exhaust shungit dried in muffle furnace at different
temperatures and durations. The second method - the use
of superheated steam to restore the adsorption properties
shungite. The expediency of using the method of
regeneration shungita superheated steam at a temperature
t=170° within 30 min. Reach the maximum effect of red
beet juice purification of pectins regenerated steam
shungita 34%.

Introduction

In technology of producing red beet juice and its food dye it is feasible to use natural

mineral shungite for adsorptive purification of juice from unwanted impurities [2-6].

Shungite is the only known mineral, which contains fullerenes (recently discovered
new globular form of carbon existence). Feature of fullerenes structure is that atoms of
carbon in molecules are located at peaks of regular hexagons and pentagons that cover the
surface of the sphere and form closed polyhedrons created by even number of coordinated
carbon atoms.

Difference between fullerenes and particles which have metallic properties lies in
surface location of electron cloud and possibility of carbon structure to change the form.
Electromagnetic waves dispersion is determined by fluctuations of electrons, which are
divided by and modes. During adsorption on electrically neutral surface the modes of
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fullerenes are localized, and a particle losses its metallic properties, resulting in creation of
connected electron-positron pair in upper state. Thus, mineral shows bipolar properties.

Important feature of shungite is fullerene carbon nanotubes which have cylindrical
pores with diameter of 1-6 nm, length — up to several microns. Cylindrical surface of tubes
is created by rings of active carbon and also has empty pores.

The basis of shungite structure is globule which consists of graphite-like nets, formed
in packages. A package has 6 graphite-like flat nets with quantity of carbon atoms attaining
300-600 and a curved net, consisting of 400 carbon atoms.

The sorbent has a structure where ordered zones of carbon rings — hexagons
interchange with disordered zones. Contrary to graphite shungite has free porous space,
which is represented as three-dimensional labyrinth of interconnected widenings and
narrowings of different size and form. In this respect, there are micropores of up to 2 nm,
mesopores and macropores.

Material and methods

Shungite regeneration was conducted in experimental laboratory installation, scheme
of which is presented in fig.1.
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Fig. 1. Scheme of research installation for shungite regeneration
1 — steam boiler; 2 — valve; 3 — steam superheater; 4 — research unit; 5 — manometer; 6 — condenser;
7 — collecting tank; 8 — gage glass; 9 — separator; 10 — electrical tubular heater.

It operates in the following way: spent adsorbent is regenerated by superheated water
steam, created in steam boiler 1 electrical tubular heater 10 and its passing through
separator 9 and superheater 3. Test sample of adsorbent (10 g) was placed in research unit
4, pressure in which was measured by manometer 5. Spent steam proceeded to condenser 6,
condensed steam accumulated in collecting tank 7. Level of condensed steam was measured
with the help of gage glass 8.

Red beet juice purification effect was calculated pursuant to formula:
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e 100-(EAl —Ez)
E,
whereas K; and K, — quantity of target component in juice processed and juice not
processed by shungite.

Results and discussions

During adsorption purification of red beet juice shungite surface and pores were filled
with adsorbed impurities and as the result mineral’s capacity to adsorb impurities gradually
decreases. To recover adsorptive capacity of shungite it was necessary to find effective
method for adsorbent regeneration. Economic feasibility, availability of water steam as well
as appropriate equipment of canning plants were the leading criteria in search [7].

Attention was focused on the method of low temperature thermal regeneration of
shungite which includes processing sorbent at 100-400°C. Such regeneration is mostly used
to recover sorption capacities of carbon-bearing porous sorbents which have accumulated
non-volatile and temperature-sensitive components of sorbate, which are dissolved and
brought out by steam. In many cases such regeneration of adsorbent capacities is done
directly in adsorption tanks, which saves production floor space and cuts down expenses of
the plant. This method is save and available for all production conditions.

Efficiency of the chosen method was verified by comparing the results of purifying red
beet juice from pectin substances before and after shungite regeneration [8].

To study the influence of temperature and duration on the process of desorbing pectin
substances samples of spent sorbent were placed in muffle kiln and held at 140°, 200° and
300°C during 10-120 min. Cooled adsorbent was used to process red beet juice at
previously selected optimal parameters for pectin substances adsorption and then
purification effect was measured.

Average data is presented in fig. 2.

The highest markers of purifying red beet juice from pectin substances, shown in fig. 2,
are within the range of 24-32% at 300°C, with duration of 30-120 min and 18-26% at
200°C, duration of 30-120 min. It is not feasible to regenerate shungite at 140°C, because
maximum effect of purification achieved in this case does not exceed 10%. Regeneration
duration of 10 min is not effective, so it is not applied thereafter.

Analysis of the obtained results shows that effect of purifying red beet juice from
pectin substances by shungite regenerated at 300°C is the best one.

Taking into account that regeneration of shungite in muffle kilns is complicated and
expensive process, which entails large wastes of energy resources, it was decided to recover
adsorption capacities of shungite with the help of superheated steam.

The next round of experiments was dedicated to determining efficient technological
parameters for regenerating shungite with the help of superheated water steam.

Superheated water steam of 140...180°C was used, 10°C apart, with pressure of 0.3
MPa at each of the chosen temperatures. Regenerated shungite was used to purify red beet
juice from pectin substances, and purification effect was assessed. Experiments lasted
within 10-30 min with mass rate of steam being 2.305-10 kg/ sec.

The obtained results are shown in fig.3.

As it is showed in fig.3, after 10 minutes of regenerating shungite with superheated
water steam the purification effect increases from 9 to 20%. By increasing the duration of
regeneration up to 20 min, the purification effect significantly goes up. For instance, with
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steam of 140°C it constitutes 17% and grows to 32%. Maximum purification effect of 34%
is achieved at regeneration temperature of 170° during 30 min.

The obtained data became a basis to optimize the process of regenerating shungite with
superheated water steam.
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Fig. 2. Dependence of purification effect of red beet juice processed with thermally regenerated
shungite on temperature and duration of shungite regeneration
(E,% of original shungite constitutes 32%)
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Fig. 3. Dependence of purification effect of red beet juice processed with shungite, regenerated
with the help of superheated water steam, on temperature and regeneration duration

Conclusions

Investigated two methods of restoring shungita adsorption properties for reuse in
cleaning juice from beet pectins: thermal activation method schungite in muffle furnaces
and adsorbent treatment with superheated steam.
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Proven benefits of regeneration shungita superheated steam. Established rational
technological parameters regeneration shungita superheated steam temperature - duration -
30 minutes. When this high cleaning effect is achieved in 34 %.
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Introduction. Methods for determining the consistency
of food need to be improved, simplified experimental
equipment, the development of a single indicator
measurements.

Materials and methods. Experimental researches
performed on a gravitational penetrometer. Mathematical
modeling is made from the analysis of motion of the
gravitational force penetrometer.

Results and discussion. On the basis of a theoretical
research relating to the instrument design a simple method
of determining the consistency of concentrated fluid food
disperse systems has been developed. The mathematical
model of calculating the resistance of a free-fall

penetrometer immersion as the product consistency
characteristics has been drawn and explained on a
theoretical basis. The model of a free-fall penetrometer
motion through a layer of the product, which is based on a
second-order differential equation, has been set. The
solution has been obtained by the boundary conditions.
To simplify the research its differentiation has been
completed and the penetrometer immersion speed has
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goots@ukr.net Conclusions. The results of the research are
recommended to be used for various consistency
properties of food dispersed systems.

Introduction

The assessment of the consistency is conducted according to organoleptic and physical
methods that need improvement. The technological term "consistency" means structural
and mechanical properties of the product with the exception of its surface properties:
surface rubbing and adhesion.

To control the consistency of food viscometers, consistometers, penetrometers and
other devices are commonly used. They are different in design and form the basis of test
systems. Efficient functioning of the latter is achieved by the use of modern sensors and
measuring devices, mathematical models that describe the process of deformation, piercing,
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cutting of a product and modern computer technology for processing results. This allows to
process the results quickly and efficiently and to determine their authenticity.

In the process of conducting the research the measured parameters are usually reduced
to a common characteristic, which can be a marginal shear pressure (static and dynamic),
efficient, plastic, dynamic viscosity, elastic modulus, relaxation time and in some cases
other parameters. Determining the consistency of food disperse systems empiric
dependences are the most common. They have limited possibilities of practical use.

Food products form mostly liquid (coagulation) structures, which have the ability to
flow with the destruction of links between the parts creating the frame, and their subsequent
restoration, and solid (condensation and crystallization) structures characterized by a
relatively strong and resilient frame, which has inherent visco-elastic-plastic properties. It
limits the system's ability to flow and renew the form in the event of destruction of the
structure. Between liquid and solid products a food group can be identified that form the
poorly flowing concentrated disperse systems the deformation. flow and destruction of
which begins only after reaching the marginal shear pressure. In this case there is a
nonlinear dependency between shear pressure and velocity gradient, and the system usually
goes to the flow of destruction and partial structure upgrades. By increasing the speed of
deformation zones are formed where the structure is almost completely destroyed and has
no time to be updated. These products primarily include disperse systems with weak
cohesive links.

The study of deformation and flow of food products based on their structural features is
carried primarily on three types of devices. Properties of liquid products are studied by
exploring of their ability to flow in the capillary and rotational viscometers, concentrated
weak flowing products — in rotational viscometer and penetrometer and solid products — on
the load devices by studying the behavior of the product under its tension and compression
and needle free-fall penetrometers.

Analytical research shows that a large amount of conflicting data on the structural and
mechanical properties of the same product can be found in the literature. They vary greatly
especially if during the measurements different instruments and methods are used. It is not
connected only with a large variety of materials and a wide range of products, but also with
the following reasons.

Firstly, the properties of food raw materials and finished products change over time
and depend on technological factors, first of all - temperature, humidity, shelf life, a way of
receiving, transportation conditions, duration and type of mechanical stress, etc.

Second, the inadequacies of existing research methods, especially taking into account
the complexity of factors related to the nature of the interaction product of work by
instrumentation, as well as the environment.

Third, the different behavior of the product, due to the uneven level of destruction of
its structure in different ways deformation: three-dimensional, linear, radial, and others, as
well as different modes of application of voltage: pulse, fast, slow, etc.

Therefore, in case of the same disperse systems studying applying different methods on
different instruments by design, we have to deal with the variety of research results.

So, if in the course of experimental studies the same or similar conditions of
deformation can’t be created, it is necessary to specify the method, mode and devices the
results were received.

The description of fluid food products’ consistency includes shear properties. They
appear under the influence of external forces on the processed product and characterize the
behavior of the sample under the action of tangential pressure if it is between two plates
that are moving at different speeds. To study the shear properties of fluid food products
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capillary and rotational viscometers are used. The typical feature of the first one is the
movement of the product within the capillary along its walls, and the typical feature of the
latter — in coaxial gap between the cylinder and the working part, which is usually also the
cylinder but corrugated. At the same time, especially by a small gap between the cylinders,
the fluidity of the material close to the shear can be traced.

On capillary and rotational viscometers a fundamentally different types of flows are
experimentally implemented. In capillary viscometers measurements are carried out in a
non-uniform field of shear and pressure velocity, and the period of the material staying in
the capillary is limited. In rotary devices, however, the flow is in the pressure field of a high
degree of homogeneity. The significant difference is the fact that a product that got into the
capillary is continuously exposed to shear, and thus generates heat that is removed from the
material, while in the rotational viscometer’s functioning zone the same material is tested
throughout the experiment. It heats up which affects the measurement results.

The theory of rotational and capillary rheometry is based on the same assumptions and
constraints:

- hypothesis of entirety and continuity of the investigated mass;

- non-slip motion at the wall of the capillary or immovable cylinder;

- the assumption that the investigational product is isotropic;

- the assumption that the movement of the product is stable and the shear regime in
coaxial gap is laminar.

The effective viscosity for the temperature regime under examination is given by the
formula:

T
Ny =—,Pas
Toow

. -1 . . .
where w — average shear strain rate, s ; 7 — shear stress in the capillary or rotational zone,
Pa.

Materials and methods

Conducting the research on the experimental setup (Figure 1), the sequence of

investigations is the following.
Yy o4
3 %
X
=

i
| 5}
|
|

hy,
1
Wy

b2

Figure 1. The experimental setup scheme of researching the consistency
of concentrated fluid disperse systems

The sample 2 is placed into the cylinder 1. The penetrometer 3 is placed through a hole
in the lid so that it touched the surface of the sample. Then the penetrometer is set free and
the length t and depth y(t) of immersion can be recorded. There are two ways to conduct the
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research. According to the first — the penetrometer immerses without stopping, according to
the second —it stops after a while.

Depending on this for calculation different computational mathematical models are
used. By varying the cargo 4 (the penetrometer’s weight) it is possible to change the speed
of its immersion into the sample and reach the first or the second method of investigation.

The depth of penetrometer’s immersion should not exceed the length of the zone of
deposition a special coating on the surface of the penetrometer required for the adhesion of
the product to the surface and not slipping. Otherwise, the penetrometer surface can slip
through the layer of the material and, consequently, false results of the research will be
obtained.

By the slow motion of the penetrometer its velocity determination does not require the
use of special devices for simultaneous fixation of depth and duration of immersion, which
greatly simplifies the research.

Results and discussion

When plastic and viscous materials with intact structure are studied the method of
penetration is widely used. When a conical indenter is used the marginal shear pressure is
calculated:

T =K1K2K3K4% , Pa

where K, K;, K>, K; — are coefficients that take into account the various amendments to the
research conditions; m — is weight of the cone with the exception of the friction force and
spring resistance, if it is provided by its design, kg; h — depth of cone immersion, m.

Research result analysis of structural and mechanical properties of the different texture
of food disperse systems using penetration has shown that the calculation mathematical
models represented in the literature are empirical. Almost all properties of the product
consistency are given by an approximation equation or regression function, which include
factors that characterize the links of marginal shear pressure to many structural and
technological factors in equipment and production process. These functional dependencies
can be used for specific products under given conditions of research. These results depend
on a number of subjective and objective reasons that are not included in the research. They
have poor reproducibility even when similar devices are used, for example, the design
provides a constant or variable load on the penetrometer. The above failures occur
primarily due to the lack of reasonable theory that models the process of penetration —
immersion of the indenter into the product. Based on the need of theoretical explanation of
the penetration mechanism, the authors proposed to build a mathematical model of the
penetration of the indenter into its investigational product based on second order
differential equations, further solving boundary problems.

When the indenter has the shape of a needle in the moment of contact of the sample in
general terms the differential equation of its motion (immersion) into the product will be
the following:

2

m%y(t)+Fﬁ+F =D (1)

res
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where m — mass of the indenter, kg, y — immersion of the indenter into the product; Fj- the
resistance that occurs as a result of friction and adhesion, N; F,.; — the force that prevents
penetration of the indenter into the product, N, P, — weight of the indenter, V.

At work [2], [3] the analysis and solution of equations (1) with initial conditions:

dy dy
t=0 > y0)=0, =—=0Tat=0 >y0)=0, —=0:
y(0) i y(0) ”
x =f(t, m y(1). D, Frey), )

where D — is the diameter of the needle; ¢ — dive duration; y — submersion.

From the equation the resistance is given F., knowing the characteristics of the
penetrometer, having measured the depth y and duration of immersion t. It will describe the
product consistency.

The disadvantage of the above model for consistency measuring is the necessity of
measuring the length and depth of penetrometer immersion. Taking into account the high
initial velocity of its motion (V = \/ﬂ ), it requires the use of special equipment for video
fixation of the process.

In order to eliminate these defects and to develop a simple universal method of
investigation, which will allow determining the consistency of the fluid disperse systems of
different concentrations, the following model of a free-fall penetrometer motion with a
weight m through a layer of the investigated product is proposed.

@ + 2Du( L) - mg = 0
m(dtz}'(t)) I u(dty( )) mg =10, &)

where m — is a weight of a penetrometer; ¢ — is the depth and time of penetrometer’s
immersion; D — is the diameter of the penetrometer; u — typical viscosity, Pas;, g = 9,8
m/s’.

Taking into account that the penetrometer is immersed partially, the pushing force
(lifting force) is neglected.

The equation solution in general form:

=Dyt
met me- m -C
y(t) = —-——— 4+ C,
mDu nDu (4)

Find constants of differentiation C; and C, by the initial conditions t = 0, y(0) = 0; y(t)
= h, (boundary problem). Finally, we get:

( TDuty

e m)(hymDp-mgt;) mgt  hymDu-—me,
( mDpty s - ( mDuty
’ITDH-(—]. +e7Tm 'I) Dy ’ITDH(—]. +e7 m 'l)

vy =
5)

Defining y(t) and t for a particular fluid disperse system with fixed values m, D, t we
calculate p from the equation (5).

Completing the derivation of the equation (5), we get the speed of a penetrometer
immersion:
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¢ nDpty
d mgt e~ m ) (h,aDp— mgt,)
ay(t) = Du - (_nDut, )
e T[D‘U.(—l +e" m )

(6)

The equation (3) solution is obtained using the system of a computer symbolic
mathematics “Maple”.

In case the penetrometer stops dy(?)/dt=0 it is better to use the equation (6). Then
measuring the duration t; to its stop, the feature of consistency is defined — the viscosity p.

Given that in food technology the variety of structural and mechanical properties of the
fluid disperse systems are used, the choice between equations (5) or (6) depends on each
case.

Using a mathematical model (6) we define the characteristic viscosity u Pa's of the
dispersed food systems, provided dy(t)/dt=0t = 10s; m = 0,05 ke; D = 0,005 m; h, = 0,1 m.

As an example of the practical use of the developed models we defined the viscosity of
fondant sugar masses. The fondant was received by sugar syrup boiling followed by
whipping and adding flavorings. The samples were studied at a temperature T 45, 55, 65°C.

Substituting in equation (6) experimental data for T = 65 °C, we get:

03121 20,00e377%(0,0016u — 4,9)

u al—3.14)

()

From equation (7) we find p:
At a temperature of 45 and 55°C consequently uys = 6103,5; uss = 4405,3 Pa-s.

Conclusions

The usage of a free-fall penetration will expand opportunities and will facilitate the
study of food disperse systems different by consistency.

The setup to conduct a research is simple in design. Models are based on second order
differential equations, which allow you to perform calculations, taking into account the
initial conditions at various intervals of experimental research.

The expediency of a mathematical model of a free-fall penetrometer motion through a
layer of the product in the study of its consistency has been explained on a theoretical basis
and proved by the experiments. Diagram of the device has been given. As an example the
viscosity of the disperse system at different temperatures has been determined.
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Introduction

At present, the overwhelming majority of extraction plants in beet sugar industry
worldwide is armed by horizontal tandem countercurrent cossettes scalders with the system
of forced defoaming. Those scalders were developed for fitting-out the diffusion towers
produced by BMA and Buckau-Wolf [1], but then they came into in use for fitting-out the
rotary and inclined double-screw plants.

There are the following technological and thermotechnical requirements for a process
of scadling in sugar industry:

- cell membranes denaturation by thermal action (~70 ° C) during the period of about
10 minutes;

- heat recovery of diffusion juice by counterflow heat exchange with the beet cossettes
coming in the cossettes scadler;

- defoaming in blood and scalder mixture;

- preparation of homogeneous blood and scalder mixture for its swap by centrifugal
pumps;

- minimization of mechanic damages of beet cossettes.
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The processes of different nature (mechanical, hydrodynamic, thermal, biochemical,
diffusion, etc) occur during the work of a scalder. They are interrelated and therefore all
factors, character and force of their influence should be taken into account during their
projection.

Different aspects of scalders operation have been studied by native explorers.
Lysianskyi V.M. elaborated the theory of heat and mass exchange processes calculation.
However, the methods of the geometrical parameters calculation of scalders, taking into
account hydrodynamic processes and processes of formation of foam during scalding, have
not been sufficiently developed.

The available scalders have no system of forced defoaming. This drawback should be
eliminated while the development of new scalders. The crucial task is an elaboration of
modern scalders producing 4 — 6 thousands tons of beets in a day.

Goal of research: development of methods of geometrical dimension calculation of
counter-flow scalder for the extraction plants of different types.

Materials and methods

The research techniques are based on physicochemical laws of constitutional changes
and on industrial data processing.

Mathematic simulation based on physico-chemical laws of phase changes.

Processing of information concerning structure and behavior of the equivalent
equipment produced by leading companies.

Results and discussions

The process of scalding in a counterflow scalder has the following stages:

1. The preliminary heating of cossettes to ~60°C at the counterflow area of a scalder.
At such temperature, the gas emission is insufficient. On this area, the essential foaming
can happen when failed to confirm with the standard operating procedure. That is, having
low juice level, unripe beet processing, intense microbiologic activity, pump aeration, etc.
In such cases, the antiseptic and defoaming agents are used and the process conditions are
being corrected.

2.The final heating of cossettes to 70...75°C at the area of mixing. Here, the foam
formation is a regular process caused by gas bubbles leaving the beet cossettes. The
resulting foam is removed from the scalder, as well as the defoamant circulation circuit.

3. Defoaming takes place in the anti-foam vessel. Defoamed juice is returned to the
scalder.

During the design calculation of a scalder it is necessary to determine the frame
diameter, the counterflow part and the mixture part length. The base for calculation is the
regularity of main processes.

The frame diameter of a scalder has an influence on the speed of diffusion juice flow in
the intercossette space. It has an optimal meaning determined by interaction of both factors:

- heat transfer from juice to cossettes surface;

- compression of the cossettes layer caused by hydrodynamic friction.

4. When the speed slows down, the flow turbulence intensity descends and the heat
irradiation goes down, therefore a big working volume of the counterflow part is necessary
for the process. The increase in speed stimulates pressure and compacting of the cossettes
layers right up to values when the selection of the adjusted juice quantity from the scalder
becomes impossible.
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Fig. 1. Scheme of a counterflow scalder

Grebeniuk S.M. determined the value of this critical speed for cossettes obtained from
the beets of different quality: 0.027 m/s for fresh beets, 0.021 m/s for frost-bitten and 0,016
for frozen ones. In the counterflow part of scalder the cossette is subjected to
supplementary pressing between screw and counter-blades of transporting and mixing
system. Considerable part of the scalder cross-section is surpassed by transporting paddles
and screw belts. The design speed of the juice flow in space among cossettes equals
0.008 m/s.

The diffusion juice flow rate taken from the scalder is determined from the formula,
m’/s:

A a 1000
=—X—X
24x3600 100 p

q , 1)

where A — design capacity of scalred, t/day; a — diffusion juice extraction, % to beet weight;
p — diffusion juice density, kg/m’.
The computed value of total cross-section area between cossettes is determined from
the formula, m*:
F=£X(D;7s -Duzuts)xw’ (2)
4 1000

where D,,; — bore diameter of scalder frame, m; D,,, — full diameter, m; y. — specific
loading of working place of counterflow part by cossettes, kg/m”.
The juice flow speed in the space among cossettes equals, m/s:
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There are other values for design calculation of a scalder: v; = 0.008 m/s; o= 110 % to
beet weight; p = 1060 kg/m3 3 Douss = 0.385 Diy; v = 500 kg/m3 . Substituting those values in
formulas (1), (2) and (3), we have obtained the relation for the value of the inside diameter
of the case,m:

D, =0,0671-v/4. 4)

The heat transfer duration is determined by the counterflow part length. Its increase
provides better thermotechnical index. However, an area, where the temperature of juice
cossettes mixture is 35-36°C, extends, and sugar actively decomposes on ferments and
microorganisms. The exploitation of scalders of different types has shown that good
thermotechnical results under acceptable values of sugar loss from decomposition are
obtained when the counterflow heat transfer continues 600-900 s.

The counterflow heat transfer duration is determined from the formula, s:

#(D., - D> )L
‘L'L‘ _ ( ins uuts) c % }/L. % 24><3‘600 % P
4 1000 A 1000
where Lc— scalder counterflow part length, m.

)

L, =0,00725z, (6)

For design calculation of scalder 7, = 720 s, accordingly L. = 5.22 m.

Air is the source of gas bubbles in the intercellular spaces and pores of the beet tissue,
as well as gases exhaling from the enchylema by virtue of diminution of their solubility
during the heating. Mechanical stimulation of cossettes speeds up the air outlet.

The process of gas outlet is caused by gas expansion and compression of beet tissue
during scalding. The experimental evidence shows that during the beet cossettes heating to
70 °C, it strongly expanses during 2-3 minutes. This is the time of gas outlet. The bubbles
of different diameter are formed in the process of gas outlet from the beet tissue capillaries.
The time of the bubble gas dilution in the diffusion juice is determined from the formula:

2
7

ty = Q)
2D,,,(Cs=C)
where r — bubble radius, m; D, — gas diffusion coefficient in solution, m%/s; C, — gas
dilution in solution, m*/m’; C — gas content in solution, m*/m’.
The speed of gas bubble floating-up is determined from the formula, s:

2.p-0-7%
_zpgr (8)
I
where p — liquid viscosity, Pa-s, g — gravitational acceleration, m/s.

The time of gas bubble floating-up from the scalder bottom is determined from the
formula:

V( 7
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= D ©)
2-p-g-r

At the area of mixing the juice cossettes misture usually has the temperature of 70 °C.
The condenseds are used as extragents. The diffusion juice in the column diffusion tower
does not contact with an air, thereupon, the diffusion juice has little air incorporation.

There are another values for design calculation of a scalder: Dyys = 2.9-107° m%/s; C, =
0.0116 m*m*; C = 0.00116 m*/m*; p = 0.859x107 Pa-s, g = 9.81 m/s".

Plugging (4) in (9) and setting to (9), we value of some characteristic bubble radius
Tenar 18 determined, (image 2):

T( 1

rL‘har = 68’ 8 ’ % (10)

The rise rate V., corresponds to bubble radius r.,, according to the formula (8) and
the ascent time T, according to the formula (9). In period 7., all bubbles, for which » <
Tehars dissolve, and bubbles, for which » > r,,, reach the sieve and output from the scalder.
For design calculation of a scalder, the hold-up time for the juice cossettes mixture should
be no less than 1.251.,.. The length of the mixing part of a scalder is determined from the
formula (4) and (5) and the value of the specific inflation of mixing part is y,, = 286 kg/m":

L, =0,0159,, (11)

The cross-section area of foam destroyer should have such value that the speed of
descending current of juice should be less than 0.5V,

T, s \\
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Fig. 2. The dependence of bubble dilution time value (curve 1) on bubble radius and on time of
bubble floating-up for the scalders having
Diys s 3; 45 5; 6 m (curves 2; 3; 4; 5 respectively)

The diameter of foam destroyer is determined from the formula:

p, o[ A 00, 4 a2)
747243600 p 0,57V,

char
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The results of calculation of main parameters for the scalders of different standard
sizes are represented in a table.

Table 1
The main parameters of counterflow scalders of beet cossettes

Parameter Parameter value

A, tpd 2000 | 3000 | 4000 | 5000 | 6000 | 7000 | 8000
D, m 3.00 | 3.68 | 424 | 474 | 5.20 | 5.61 6.00
Dy, m 1.16 | 1.41 1.63 1.83 | 2.00 | 2.16 | 2.31
L., m 522 | 522 | 522 | 522 | 522 | 522 | 5.22

Vehars WML 90.6 | 953 | 98.7 | 101.5]| 103.9 | 105.9 | 107.7

Vepars m/s | 0.022 | 0.024 | 0.026 | 0.028 | 0.029 | 0.030 | 0.031
Tehars S 136 151 162 171 179 186 192
L, m 2.16 | 239 | 257 | 271 | 2.84 | 295 | 3.05
Dyy,m 1.59 | 1.85 | 2.06 | 224 | 240 | 2.54 | 2.67

The formulas for the calculation of beet cossettes scalders are proposed, their use
secures the optimum hydrodynamic conditions for juice and cossette countercurrent
movement and heat transfer.

Conclusions

The methods of main geometric parameters calculation of the countercurrent cossettes
scalders are elaborated. The calculation formulas are based on the empirical evidence of
processes in diffusion plants, namely in hydrodynamic, heat-exchange and diffusion ones.
The results of the optimal sizes calculation for scalders of different productivity are given.
The obtained results can be used for designing the scalders for diffusion plants of columnar,
rotating and twin screw type.
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Introduction

The process of aeration of wastewater with the task of delivering them in the form of
dissolved oxygen gas. At the same time it is logical to impose upon them the task of
homogenization medium as in terms of the concentration of the substrate, and for even
distribution of activated sludge. The consequence of this will accelerate the process of
homogenization dissolved oxygen and process wastewater.

There are used method of surface aeration and input gas phase in the bulk liquid media.
Last assessed as having held significantly more load than surface aerators [1-5]. Deep
aeration followed by compression of the gas phase (air) to the values of hydrostatic
pressure, which can reach several meters of water column. This implies the need to
consider the laws of thermodynamics, focusing on what compression in gas blower
machines are close to adiabatic processes. In this regard, the physical basis for this level are
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the laws of conservation of matter and energy, first and second laws of thermodynamics,
kinetic theory of gases.

Materials and method

In the comparative evaluation of aeration systems use two approaches. The first
concerns the assessment retention capacity in a gas phase, and the second - directly
dissolved oxygen dynamics. Both the levels achieved in experimental studies, which
compared the system with diffusers divers. As the vertical notch aeration tank capacity
used, which included a glass tube with a diameter of 200 mm and sealed tray (Fig. 1).
Height of the cylindrical tube was equal to 1.8 m in the study used two types of diffusers.
The first, with an inner diameter of 150 mm, made in the form of a cylindrical tube, and the
other is made of radial groove with diameters of 160 x 140 mm. Height diffusers in both
cases was the same and was 1.2 m.
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Fig. 1. Scheme of the laboratory stand:
1 —tray; 2 — glass pipe-column; 3 — item-bubbling aerator; 4 — diffuser; 5 — ties;
6 — paramagnetic oxygen analyzer; 7 — measuring range; 8 — flange;
9 — rotameter; 10 — blower machine

When doing research diffusers mounted on the same level. To ensure sealing of pipes,

columns and tray unit is equipped with flanges fitted with a coupler and blower machine,
flowmeter RS-5 and paramagnetic analyzer PGA-CM.

Results and discussion

The first part of the experiments connected with determining environment retention
capacity in the gas phase. This work was performed at the facility as follows.
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At the level of nominal pipe 2-column filled with water. Compressed air in the blower
machine 10 through rotameter 9 rubber hose to put under bubbling element-aerator 3.
Founded by bubbling gas phase floated, forming a pressure difference inside and outside
the cone 4, occurred in the form of rising circulation flow in the diffuser and external to it
standpipe flow. The presence of gas phase in a liquid medium leads to swelling of the gas-
liquid layer. Height determines the amount of swelling retention capacity:

U = Fx Ah, (1)
where Fy - cross sectional area of the pipe-column, Ah - the value of the swelling layer.

Air consumption for aeration varied in the range from 3 to 11 m*/h.

Determine the design parameters of the system:

— Cross sectional area of the pipe-column

_zD* 3,14.0,2°

F, 2 =0,0314 m* )
— Cross sectional area of the diffuser
D> . 2
R, =2 =3’1440’15 ~0,0177 m?. 3)

The value of reduced velocity of the gas phase (velocity referred to the cross-sectional
area of the column and cone) are presented in table 1.

Table 1
The value of reduced velocity of the gas phase

Airflow, m¥h 3 5 7 9 11

Present rate of the gas phase (referred to the area | 0,0265 | 0,044 0,0619 | 0,0796 | 0,0973
of the column), m/s

Present rate (attributed to the cross-sectional 0,047 0,0785 | 0,1099 | 0,141 0,173
area of the diffuser), m/s

In Table. 2 shows the average level measurement data for gas-liquid swelling medium
cases and corrugated cylindrical diffusers.
Table 2
Average statistical data on levels of gas-liquid swelling medium

Volume and air flow, m*h 3 5 7 9 11
The level of swelling (cylindrical diffuser), m | 0,14 | 0,168 | 0,187 | 0,199 | 0,21
The level of swelling (corrugated cone), m 0,161 | 0,186 | 0,206 | 0,202 | 0,232

The dependence of Ah = Ah (V,)) as shown in the graph (fig. 2).

Because it shows increased swelling gas-liquid environment for the use of corrugated
diffuser. The above value indicates the reliability of theoretical assumptions, which
predicted precisely this outcome.

The results on the level of swelling enable you to figure out the value of retention
capacity.
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Fig. 2. The relationship between the level of swelling layer
and gas-liquid volumetric flow rate of air for aeration:
1 - cylindrical diffuser case; 2 - the case of corrugated cone

Results of calculations for determining retention capacity by gas-fired phase are shown
in table 3. A value retention capacity and volume of air flow is determined residence time
of bubbles in gas-liquid mixture

= )

With the known time t, and the level of swelling layer is determined by the absolute
velocity of the gas phase

1 A
W, =w, +w, _Lo+an (%)

o)
where w; - relative velocity of the gas phase; w; - speed liquid phase in an upward path;
1,5 - nominal level of the liquid phase. The value of the absolute velocity of the gas phase
are also given in tab. 3 for the two cases studies with different diffusers. Comparative
analysis of these results shows that in the case of corrugated cone has been an increase
retention capacity and thus reduce the absolute velocity of the gas phase. The latter
indicates that the velocity decreases liquid phase in the circulation circuit.

Table 3
Volumetric air flow, m¥h 3 5 7 9 11
Retention capacity (cylindrical diffuser), m’ 0,0044 | 0,0053 | 0,00587 | 0,00625 | 0,0066
Retention capacity (corrugated cone), m? 0,00506 | 0,0058 | 0,0065 0,0069 | 0,00728

The absolute velocity of the gas phase

(cylindrical diffuser), m/s 0,311 0432} 0559 0,68 0,78

The absolute velocity of the gas phase

(corrugated cone), 71/s 0,27 0,404 0,51 0,623 0,728

Increased ability of kept diffuser means growth surface mass transmit but depending
Ah = Ah (V,) are linear, due to increasing absolute velocity of the gas phase due to the
speed of circulation of liquid medium. In fig. 3. shows a graph of the w, = w, (V).
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Fig. 3. Graph w, = w, (V;): 1 - cylindrical diffuser; 2 — corrugated cone

From this it is clear that for corrugated diffuser is a further inhibition of gas-liquid
mixtures which are the basis for two factors namely extra friction on the surface and the
increased pulsations of pressure due to inertial forces that arise due to changes in the speed
of execution of the law of continuity flow. For comparative evaluation of mass transfer
technique was used, based on the integration of sulfite and balance methods. This column is
filled with a solution of sodium sulfite in the presence of copper ions. Oxygen passes into
the mode of aeration in the medium reacts with sulfite according to the equation:

02 + 2Nast3 —2 Nast4

Thus the high velocity fluid flow latter reaction, the oxygen concentration is close to
zero. This in turn means that it is an element of the driving factors in the process of mass
transfer is not affected. Balancing method is based on indicators of volume (mass) of the
gas phase flow applied to aeration and oxygen concentrations in the air before and after the
aerator. Scale instrument PGA-KM built a percentage point to within 0.1%. The rate of
dissolution of oxygen is determined by the dependence

M YA
dOZ =M, (E,-E,),
t
where M - mass air flow, kg/s; K, - mass concentration (relative) oxygen inlet aerator (in
the air); K, - mass concentration (relative) of oxygen at the outlet of the pipe-column.

All other things being equal, most dissolution rate of oxygen acts as a mass transmit
characteristics of the whole system. Of course, the liquid medium in the presence of other
physical and chemical parameters of the rate of dissolution rate of O, is slightly different,
but comparable characteristics aerators will be quite useful. Statistically processed results
of the research are presented in the tab. 4. and in fig. 4.

0

d
The value of K, and

in the table recorded in the form of a fraction. Data relating
T

to the numerator in this case a cylindrical diffuser and denominator - the case of corrugated
diffuser. Comparison of the results shows that the rate of dissolution of oxygen under
similar conditions and using corrugated cone increases by an average of 35%. The results
indicate promising better understanding of the hydrodynamic modes and mass transfer in
artificially creating uneven in terms of the speed of gas-liquid flows. This is even more
rightly, that in a floating bubble an array due to their expansion under constant hydrostatic
pressure does not occur as follows. At the same time there are opportunities quite reliable
operation and process control due to the geometry diffusers.
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Table 4
Statistically processed results of experimental investigation of mass transmit
The ;‘:fsls(;/;’w of | 0,00108 0,00179 0,00251 0,003225 0,00395
K 0,21 0,21 0,21 0,21 0,21
K 0,18 0,175 0,179 0,189 0,186
? 0,17 0,16 0,168 0,179 0,178

Dissolution rate S S . B B
of oxygen 3,24-10 6,2-10 7,82:10 8,75-10 9,396-10

M, /dt, ke/s | 434-10° | 8,65-107 | 10,62-107 | 1195107 | 12,78-10°

14-10*

JdM, /dt, kg/s 2
12-10
e
104 /1
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Fig. 4. Schedule to determine the dissolution rate of oxygen
depending on the size of the mass airflow:
1 - for cylindrical diffuser, 2 - for corrugated cone

Thus, based on the selection of design features in the design of aeration systems
achieved effects on kinematic parameters environments are transformed into power at
impact forces of inertia. The latter is the main result, since the intensification of mass
transfer (and heat) due to hydrodynamics necessarily achieved through coercion. This
situation is evidenced, for example, the ratio of power factor in the criteria Reynolds,
Froude, Euler and others.

Interaction flow in gas-liquid systems based on the use of potential field force of
gravity and the result of this interaction is to generate forces of inertia and friction forces.
Using kinetic energy circulation fluid flows in the direction of synthesis of force is a
promising direction potential is compared with other interventions evaluated in excess of
the order.

However, at the creation of remote aeration systems are possible intensification mass
transmit processes by the superposition of the system. This analysis of such impacts based
on comparing the potential and the gravitational forces perturbing vibrational processes.
Shown that the research is quite oscillation modes that bring high impact on the
hydrodynamics and mass transfer.
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Conclusions

1. Assessments of achievement levels of dispersion of gas phase in the liquid proposed

to use the concept of surface energy in the formation of interfacial surface.

2. Done experimental determination of hydrodynamic parameters of bubbling through

the swelling in the aeration gas-liquid medium. It is shown that the use of corrugated
diffuser aerator produces noticeable improvements on the ability of kept environment in a
gas phase.

3. It is shown that the transition to corrugated cone increases by about 35% the rate of

dissolution of oxygen.

10.

11.

12.

13.
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Introduction. To improve the process of removal of
fusel oils in food distillation of ethyl alcohol is advisable
to identify the areas of concentration in the system
ethanol-water-izoamilol that at rectification form
condensates heterogeneous type, and identify some of
their technological characteristics.

Materials and methods. Materials research - ethanol-
water-izoamilol and fusel oils. Experimental studies of
phase equilibrium liquid - liquid-vapor in the system
ethanol-water-izoamilol studied the instrument circulation
type. Model mixtures were prepared gravimetrically.

Results and discussion. Defined area of concentration
of fusel oil in alcohol column based on a heterogeneous
formation of steam condensate in the system ethanol-
water-izoamilol. Zone heterogeneous solutions in an
ethanol-water system, a node is limited izoamilol with an
ethanol content of 8.5...11.4 % by mass, which forms a
heterogeneous distillates at 20 °C. Technologically
ethanol concentration greater than 10 wt%, izoamilol - 10
wt% enables to obtain a solution at a temperature of 91,1
°C heterogeneous distillate. At low 3...5 % by mass
concentration of alcohol in solution izoamilol rectification
ratio is limited to 1.

Appropriate to apply the results of research in
improving the processes of rectification of ethanol
distillation column design, contact devices, determine
their number, the development of technology selection
fraction of fusel oils.

Introduction

The conditions of fusel oil removing in food rectification of ethanol is fairly well
studied [1]. However, some technological features should be analyzed. The behavior of the
rectification components in the of ethanol concentration related to both the construction of
the column, contact devices, their quantity and technology of fusel oil fraction.

In alcohol-column the key components besides water and ethanol are alcohols fusel
oils and their most significant representative — izoamilol. So we have selected mixture of
these key components of ethanol-water-izoamilol for our research, moreover the behavior
of ethanol and izoamilol alcohols in a wide concentration range, are closed to practice. In
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this research the concentrations area,attracts our attention, when liquid mixtures with
atmospheric pressure are heterogeneous, i.e. have a line of separation. The purpose of this
research: to reveal areas of concentration in the ethanol-water-izoamilol system that would
formed heterogeneous condensates by rectification, and define some of their technological
characteristics.

Materials and methods

Experimental researches of phase balance liquid-liquid-vapor in the system of ethanol-
water-izoamilol have studied on the base of circulating on type.

The design of a device is simple. It was made of heat-resistant glass, is heated by
electricity through the autotransformer 1, flasks to the investigated mixture 2, volume of
about 70 ml. The device has steck for thermometer 3, for receptacle canal 4, fridge 7.

Stirring of liquid in the flask is reached by circulation, which is performed kettle 1. In
circulation device, to reduce volume fluid retention, is soldered the capillary the tube 6
from acceptor to the flask. Volume delays of the steam phase is close to 0. The device is
insulated by asbestoscord and fiberglass. To monitor the intensity of boiling and the surface
of section phases in isolation at the appropriate places was made "window". Modeling
mixtures were prepared by the gravimetric method. The phase equilibrium was achieved in
a isobaric conditions during the 1.5-2. A sample of vapor (volume = 1 ml) was taken into
the pipette 5 by tap. The pipette was cooled by water. Methods of determining the quality
of condensate is next.

A sample in the pipette was kept at +20 © C during the 6-18 h to fully of section phase.
Were fixed volumes of layers to within 0.01 ml. Then was determined the refractive index
n,”” for each layer on the refractometer. By dint of index of refraction (separate study) was
determined the composition of alcoholic and aqueous layer on the line of solubility. The
composition of the initial condensate steam was found on the composition and material
ratio layers, using the lever rule.

water —

Fig. 1 Circulation device:
1 — heater; 2 — flask; 3 - place for thermometer; 4 - place for the receptacle canal;
5 - three-way valve; 6 - capillary canal; 7 — fridge; 8 - sampling valve
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Results and discussion

In this work were used data of solubility in the system of ethanol-water-izoamilol at
+20 ° C and at boiling temperature. Ethanol is easily dissolved in water and in izoamilol,
the water at +20 ° C in izoamilol is dissolved only 2.83 wt%, at boiling point - to 3.07 wt%
[2]. Izoamilol is dissolved in water at +20 °© C at 9.75 wt% at boiling point - 13.93% by
weight. In the triple system observed two binary azeotrope: ethanol-water that consists of
95.57 wt% ethanol with boiling point 78,15 ° C and izoamilol-water - 50.4% by weight,
with boiling point - 95,2 °pp.

The line that is connecting the azeotrope components on concentration triangle (fig. 2)
is intransitive line, that contains distillate components mym, [1]. The area of a triangle is
limited by the solubility line at a certain temperature - the zone of heterogeneous solutions,
which increases with decreasing of temperature, at that in the system ethanol-water-
isobutanol zone heterogeneous solutions lower at the same temperature.

Ethanol

my

20 80

s NN Ny '

S
AN AN AN 70—\

Izoamilol 4 g 40 M2 60 80%wt  C Water

Fig. 2. The equilibrium composition of the liquid and vapor
in the ethanol-water-izoamilol system:
m;m, — no transition line;
R,E;, RyE,, R3E;, R4E4 — node heterogeneous region;
EBR; — solubility line at +20 °C;
AB,C — line solubility at the boiling point

Within the solubility curve components of the liquids placed on nodia - solubility
curve. Components of a node within the curve of solubility are equilibrium with the same
distillate at the temperature of boiling, because it is known that the composition of the
distillate does not depend on the layers boiling heterogeneous mixture.

With increasing ethanol of content, its concentration in the liquid in the steam increases
and components of the balance distillates are moving along of intransitive line to
homogeneous components.
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Distillates marginal mixtures do not separate into layers of hydrogen and alcohol when
its cooling to 20C, have a boiling temperature 91,1C and ,according to the experiment data,
containing not more than 11,41% of ethanol. Balance steam comforms to point B on the
Solubility line at boiling temperature 20C. So, the zone of solutions, of which distillation
provide heterogeneous distillates, are limited of node E;R;,content of ethanol — 8,5-11,41%.

During distillation mash, that containing little ethanol and higher alcohols, higher
alcohols have greater volatility, than ethanol, and fusel oil is completely removed and the
loss of his from barda — unlikely.

The lower plates of the column have little alcohol also and they vigorously
transformed into steam phase.

It can be predicted that after one or two plates steam will match to points on the
impassable line when the content in the liquid izoamilona 3 %wt. Chance maximum
concentration izoamilol in steam not exceeding 50% by weight. The maximum
concentration izoamilol if ethanol in the liquid up to 10 wt% (real terms) does not exceed
10% by weight.

Table 1
Composition of the liquid 1 Composition of the steam
Node| Ethanol Water Izoamilol g Ethanol Water Izoamilol
i
)
£ K
wt% |mol% | wt% |mol% | wt% |mol% %’D wt% |mol% | wt% |mol% | wt% |mol%
=
.’é‘
M

RE,; Heterogeneous liquid Heterogeneous condensate of steam
39 1,6 |91,1[973 |50 ] 1,1 |938]140] 94 [446] 76,2 41,4 144 |2.23
40 | 1,7 [86,0] 96,0 | 10,0 2,3 |93,8|140| 9,4 |44,6| 76,2 |41,4| 144 |1,13
42 | 2,0 |758] 93,0 {20,0]| 50 |93,8{14,0| 9,4 |44,6| 76,2 |41,4| 144 |0,60
45 | 24 655|892 [30,0]| 84 |93,8{140| 9,4 |44,6| 76,2 |41,4| 144 (0,44
47 | 2,8 |553| 84,7 {40,0| 12,5 |93,8|14,0| 9,4 |44,6| 76,2 |41,4| 14,4 |0,35

RzEz
55 1 23 |89,5]96,6 | 50 | 1,1 {93,0119,0| 12,7 [43,2| 74,0 | 37,8 | 13,3 |2,20
57 1 2,5 |84,3]1952 (10,0 2,3 193,0{19,0| 12,7 |43,2| 74,0 |37,8 | 13,3 |1,13
6,0 | 29 |74,0] 92,0 20,0 | 5,1 ]93,0[19,0| 12,7 |43,2| 74,0 |37,8 | 13,3 |10,59
6,3 | 3,4 |63,7] 88,1 30,0 85 |93,0[19,0| 12,7 |43,2| 74,0 |37,8 | 13,3 |10,42
6,6 | 40 |543] 83,5 (40,0 12,5 {93,0119,0 12,7 [43,2| 74,0 |37,8 | 13,3 10,30
R3E3

85 | 3,7 1865|952 |50 | I,1 |91,1[28,2| 19,2 [40,0| 69,5 |31,8] 11,3 [1,90
88 | 39 [81,2]93,710,0] 2,4 |91,1[28,2| 19,2 [40,0| 69,5 |31,8 | 11,3 [0,90
95 | 48 [70,5] 90,0 120,0] 52 91,1282 19,2 {40,0] 69,5 |31,8] 11,3 |0,54
10,0 | 5,6 |60,0] 857 |30,0| 88 [91,1]28,2] 19,2 140,0] 69,5 |31,8| 11,3 |0,31
10,5] 6,7 140,5] 80,1 | 40,0 | 13,2 [91,1]|28,2] 19,2 140,0] 69,5 |31,8]| 11,3 10,30

R4E Heterogeneous liquid Heterogeneous condensate of steam
155 | 7,3 |745] 90,2 {10,0| 2,5 |88,8|39,5| 27,6 352 63,1 |253] 9,3 10,90
16,2 | 8,6 |63,8] 859 (20,0 55 |88,8/39,5| 27,6 [352] 63,1 [253] 9,3 (047
17,0 | 10,1 | 53,0 | 80,6 {30,0| 9,3 |88,8|39,5| 27,6 352 63,1 |253] 9,3 0,38
174 | 11,1 |47,6| 77,3 |35,0 | 11,6 |88,8)|39,5| 27,6 |352]| 63,1 |253| 9,3 |0,32

K - Volatility of izoamilol comparatively ethanol (coefficient of rectification)
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On the base on data from Table 1 and Figure 1 zone selection fusel oil in alcohol
column should be chosen with plates where in the fluid ethanol is less than 10% by weight,
and izoamilol at its regular selection, not more than 10% by weight. This condensate of
steam are heterogeneous, therein ethanol was less than 28% by weight. Boiling temperature
of solution at atmospheric pressure is 91,1 ° C, but with the working pressure at the bottom
of column 2 m w.c:

thoit2,5-Pp=91,1+2,5-2,0=96,1 °C

According to the research it is clear fusel oil appearance in rectified alcohol, when the
quantity are accumulated in the column, when insufficient selection, when there is
insufficient filing it epyurats and associated with this reduced selection of rectified alcohol.
In these cases, rectification shifted to the intransitive line or coincides with it.

Conclusions

Was found the zone of heterogeneous in the system of ethanol-water-izoamilol, that is
limited by node, containing ethanol 8,5-11,4% wt, that forms heterogeneous distillates at
temperature 20 °C

Technologically, from solution which consists of 10% of athanol and the same number
of izoamilol can be obtained the heterogeneous distillate at the temperature of 91,1 °C

We confirmed that at lower 3-5%wt concentrations of alcohols in solution coefficient
of rectificatoin izoamilol is limited by 1.
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conducted in order to suggest adequate measures to be
implemented by employers.

Introduction

Stress is a physical and emotional reaction to adverse factors of the environment.
Permanent job stress leads to uncertainty, a change or a loss of objectivity, changing values
and social expectations, conflicts at the workplace and many other concerns._These
situations are considered leading to stress and stress-induced diseases [9, 12, 13].

Stress is being increasingly recognized as a workplace phenomenon negatively
affecting a growing number of people across the world. Work-related stress is one of the
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biggest health and safety challenges in Europe. It is the second most frequently reported
work-related health problem affecting 22 % of EU27 workers (in 2005), and the number of
people suffering from stress-related conditions caused or aggravated by work is likely to
increase. Stress is a factor on 50 % to 60 % of all working days. In 2005, the highest stress
level was reported in Greece (55 %), and the lowest levels were observed in the UK (12 %),
Bulgaria (18 %) and Germany (16 %). Quantitative job demands, low job control,
harassment, violence and unwanted sexual attention are some of the main sources of work-
related stress. The lowest levels of harassment have been reported in Italy and Bulgaria
(2 %), and the highest in Finland (17 %). The Fourth European Working Conditions Survey
found that one in 20 workers (5 %) had been personally subjected to violence. With regard
to age, the highest stress level was observed among middle-aged workers. The prevalence
of stress among men and women was reported as similar. It was established that stress was
especially prevalent in education and health sectors, and in agriculture, hunting, forestry
and fishing. With regard to the employment status, the well-being scores for self-employed
workers were lower than those for employed workers [7, 8].

Hoel et al. reported that in a survey conducted by the Families and Work Institute in
the USA, 26 % of the workers stated they were often or very often burned out or stressed by
their work. Similarly, a study by Yale University reported that 29 % of employees
perceived themselves to be quite a bit or extremely stressed at work [6].

The results of the Labour Force Survey 2007 demonstrated that 27 % of EU workers,
i.e. 56 million people, were exposed to factors that could adversely affect mental well-
being. Exposure to time pressure and overload at work was most often selected as the main
factor. Stress, depression or anxiety were reported by 14 %. These occurred more
frequently among employed women (17 %) than men (13 %). The proportion of workers
that identified stress, depression or anxiety as their main work-related health problem was
the highest in the age group of 25 + 44 years [11, 15].

According to the European Survey of Enterprises on New and Emerging Risks
(ESENER) carried out in 2009, accidents were reported as the main concern for European
managers (80 % showed a major concern or some concern), followed by work-related stress
(79 %) and musculoskeletal disorders (78 %). Violence or threat of violence as well as
bullying and harassment were reported by almost 40 % of the responders as a major
concern or some concern. Regarding the factors contributing to psychosocial risks,
managers’ principal concerns were “time pressure” (52 %) and “having to deal with
difficult customers” (50 %) [5].

According to the analysis of EU-OSHA, about 14 % of the Europeans with a work-
related health problem experienced stress, depression or anxiety as the main health
problem. Therefore, psychosocial hazards and their associated risks are a key challenge for
policymakers in Europe [14].

According to the European Opinion Poll on Occupational Safety and Health carried out
in 2013, four in 10 workers (42 %) think that older workers tend to suffer more from work-
related stress than other workers. When asked to choose from a list of six possible causes of
work-related stress, 7 in 10 EU workers (72 %) and 6 in 10 Bulgarian workers (57 %) select
job reorganisation or job insecurity. Hours worked and workload are selected by two-thirds
(66 %) of EU workers and by 43 % of Bulgarian workers. Half of the workers in Europe
(51 %) believe that cases of work-related stress are common at their workplace, and another
40 % say that such cases exist although they are rare. The situation in Bulgaria is similar

[4].
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Several overview models have been offered as summaries of the stress process [1, 2,
10]. Cooper’s model turns out to be the most useful one because it focuses on the nature
and details of work-related stress.

Several taxonomies of stressors have been introduced. Stressors can be divided into
two groups: “content of work” and “context to work”. The first group refers to the
following stressors: work-environment and work equipment; task design, workload and
work schedule. The second group consists of stressors such as organisational culture and
function; role in organisations, carcer development, decision latitude and control,
home/work interface and interpersonal relationships at work, including violence,
harassment and bullying [6, 9].

It has been recognized that exposure to any form of violence at work has negative
implications for individuals, organisations and society as a whole. This represents a huge
cost in terms of both human distress and impaired economic performance [6, 8].

The aim of this research was to
identify the factors of work-related
stress that have a strong impact on
Bulgarian workers’ health.

Table 1
Interviewees’ profiles

Men Women | Total

(53%) | 47%) | (1014) Materials and methods

Age L -
under 30 9% 7% 16 % The initial data orlglr}ated frorr.l.the
3049 29% 6% 359, Fifth European Workmg Copdltlons
5 5 - Survey (EWCS) carried out in 2010
over 50 15% 14% 9% by the European Foundation for the
Length of service in the same company Improvement of Living and Working
under 5 years 24% |120% 44 % Conditions [3]. This survey has been
5—10 years 11% 10 % 21 % conducted every five years since 1991.
10 — 20 years 11 % 10 % 21 % The questionnaire covers a broad
over 20 years 7% 7% 14 % range of working conditions, work

characteristics and workers’ sense of

Level of education . . . .
satisfaction and perception of different

primary 0.5% | 04% 1% aspects of their jobs.

lower secondary 63% | 43% |11% In the S™ EWCS. 1014
upper secondary | 36.0% | 27.6% | 63 % participants from Bulgaria were
semi-higher 1.0% | 22% | 3% interviewed. The  interviewees’
higher 95% [ 123% |22% profiles are presented in table 1. The

most important survey question for
our investigation was Q67, “Does
your work affect your health, or not?”.
A stratified sample was used and a post-stratification weighting was carried out.
Throughout this paper, percentages are weighted after the W4 variable in the data set.
Disclaimer: The European Foundation for the Improvement of Living and Working
Conditions and the UK Data Archive bear no responsibility for our further analysis and
interpretation.

Results and discussion

Four of the 1014 Bulgarian participants in the survey refused to answer
the main question (Q67), “Does your work affect your health, or not?”, and
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58 participants had no opinion. The rest 952 interviewees answered as follows:
5% — “Yes, mainly positively”, 34 % — “Yes, mainly negatively”, 61 % — “No”.
Answers by gender are presented in fig. 1.

Yes, mainly Yes, mainly
positively positively
5% 5%
Yes, mainly Yes, mainly
negatively negatively
SI;I?’/O 39 % 61;(‘)% 7%
Men Women

Figure 1. Answers given by the Bulgarian participants
to the question, “Does your work affect your health, or not?”

The p-value returned by the % - test is 0.0006, which means that the difference between
the two distributions is unlikely to have occurred by chance. A strong correlation exists
between the gender of an interviewee and his or her answer to Q67. Men’s health is
negatively affected by work more frequently than women’s.

There is a very strong correlation (p = 0.008) between the interviewees’ age and their
answers to Q67. Young people’s health is the least frequently affected by work. The
positive influence of work over health is common for interviewees aged 30 — 49 years.
In the age group of 50+ years, the negative influence of work increases. This is in
accordance with results obtained from other studies [4, 7, 15].

A strong correlation (p=0.003) exists between the level of education and Q67.
However, this correlation is controversial. While higher levels of education correspond to
positive influence of work over health, negative influence cannot be excluded either.
Different kinds of education are best suited to different kinds of work with different risks
(i.e. many other factors interfere and make it difficult to deduce a simple rule).

The length of service is another significant factor (p =0.01). Its impact on health
increases after 10 or more years.

Generally, health is negatively affected by manual work occupations more often than
by clerical occupations (p = 0.00002).

The activity of the organisation where an interviewee works (industry or services) is
not very strongly correlated (p = 0.13) with Q67. Nevertheless, industrial workers’ health is
negatively affected by their work a little more often.

The results show that there is a strong correlation between the factor
“Enough time to get the job done” and the work impact on workers’ health (p = 0.02).
Shortage of time to perform tasks increases first the negative and then the positive impact.
Perhaps greater demands are a source of stress for some workers, but a source of tone for
others.

Involving workers in improving the work organisation or work processes in their
department or organisation influences their health positively (p = 0.04), probably due to the
beneficial psychological effect. However, overburdening with such demanding tasks
reduces the positive effect.

Work affects health positively when workers are consulted always or most of the time
before targets for their work have been set. Work affects health negatively when workers
are consulted rarely or never (p = 0.02). The feeling of work well done has a positive
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impact on workers’ health (p = 0.02). It is interesting to note that the rare feeling of a job
well done is related to the lack of influence of work on health whereas the inconstant
feeling of a job well done (not very rare and not very frequent) affects health negatively.
Perhaps uncertainty (successes replaced by failures) affects workers’ health worse than
monotony.

The study shows that frequent conflicts between work tasks and workers’ personal
values have a negative effect on their health; however, if rare, such conflicts can have a
positive effect on health (p = 0.0007). Absence of conflicts of this kind does not affect
health. Generally, workers who are emotionally involved in their work more frequently
have their health affected by their work (p = 0.00002). This influence can be either positive
or negative.

Table 2 presents data about the impact of work-related stress on workers’ health. Our
analysis shows that stress at work has a strong impact on health (p = 1.7 x 10™"®). Frequent
stress had a negative impact on the health of 53.4 % of the interviewees. This is in
accordance with the results obtained from other studies [5, 6, 7, 11, 15].

Table 2.
Effects of work-related stress on workers’ health
Work-related : “D.o.es your work affe'ct your h(falth, or not?”
stress Yes, mainly positively, Yes,mainly negatively, | No, Total
% % % number
Often or always 10.8 53.4 35.8 162
Sometimes 5.0 42.3 52.6 244
Rarely or never 2.6 24.3 73.1 528
Total 4.7 34.1 61.1 934

There is a significant correlation (p = 0.00004) between workers’ health and the
requirement to hide their feelings. About 41.0 % of the interviewees who had been
frequently subjected to such a requirement reported a negative effect on their health.

If mistakes at work can cause a physical injury to other people (p = 7.8x 10 ") or a
financial loss to the company (p = 0.0005), then work affects health frequently. Negative
influence of work on health was reported by 52.0 %, resp. 38.2 %, of the interviewees
whose job involved such factors at their highest intensity.

On the other hand, the following factors have little or no influence on workers’ health
(p > 0.05): clear requirements, the feeling of doing useful work, the ability to apply their
own ideas to their work or influence important decisions, help and support from colleagues
and managers, having a say in the choice of working partners. In fact, these factors have
some positive influence on workers’ health but this influence is very weak.

Generally, work affects health most when working hours do not fit in with family or
social commitments outside work (p = 0.0000001) and arranging to take an hour or two off
during working hours to take care of personal or family matters is difficult (p = 0.00001). If
workers can take a break when they wish, then work affects health positively. However, if
the regime is too flexible or too strict, the negative effect of work on health increases (p =
0.052). Obviously, the moderate flexibility of the working time reduces stress and affects
health positively.

Workers whose household is able to make ends meet easily most often report lack of
influence of work on their health (p =0.03). A positive impact of work on health is most
frequent among those workers who have some difficulty in providing for their household;
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most probably, this is due to the positive effect on health that a moderate working regime
usually has. A negative influence of work on health is most frequent among those workers
whose household was able to make ends meet with great difficulty; obviously, this situation
is a source of great stress.

Being the person who contributes the most to the household income is another source
of stress; this factor is also correlated with the negative influence of work on health
although this correlation is not as strong as the previous one (now p = 0.08).

Sport is well-known for its ability to neutralize stress. It is impossible to go into details
here (this question may itself be the subject of another investigation) but it is worth pointing
out that regular sport minimizes the negative influence of work on health (p =0.01): only
27 % of the workers involved in sporting, cultural or leisure activity outside their home feel
some negative influence of work on their health (compared to the average level of 34 %);
almost 10 % of those who are involved in sporting every day or every second day find that
work affects their health positively (which is twice as many as the average level of 5 %).

Other factors related to stress are discrimination, violence, bullying and harassment.
Figure 2 presents the results from the survey concerning workers in Bulgaria and EU27
subjected to these factors [3].

OTotal in BG B Total in EU27

Workers, %

=

Subjected to Subjected to Subjected to
discrimination at physical violence bullying and
work at work harassment

Figure 2. Total percentages of workers subjected to discrimination, violence, bullying and
harassment in Bulgaria and EU27

The percentage of workers subjected to these work-related stress factors in Bulgaria is
lower than in the EU (fig. 2). This is consistent with other studies [4, 7]. Concerning
Bulgarian workers subjected to discrimination, the dispersion for men and women is 5.9 %
and 2.7 % respectively. Concerning physical violence, this dispersion is 0.6 % and 0.7 %
respectively. For bullying and harassment itis 0.7 % and 0.5 % respectively. It is
interesting to mention that 4.8 % of Bulgarian workers subjected to discrimination at work
are between 30 and 49 years old, 1.7 % of those subjected to physical violence are under 30
years old and 1.2 % of workers subjected to bullying and harassment are above 50 years
old.Table 3 presents results about the impact of the type of discrimination at work on
discriminated workers’ health.

Age discrimination, discrimination linked to race, ethnic background or colour, and
discrimination on the basis of sex: these are the only kinds of discrimination that have a
significant correlation with the influence of work on health (i.e. p <0.05). However, for

. e 2 .
most kinds of discrimination, the results of the X - test are very uncertain because of the
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small numbers involved. Therefore, only the first two kinds in table 3 are worth a detailed
analysis.

Table 3
Effects of discrimination type on discriminated workers’ health

Type of discrimination “Does your work affect your health, or not?”

Yes, mainly Yes, mainly No, Total

positively, % | negatively, % % number
Age discrimination 254 39.2 354 21
(p=0.000003)
Discrimination linked to race, ethnic | 3.0 63.0 34.1 19
background or colour (p = 0.04)
Discrimination linked to nationality 0.0 82.7 17.3 5
(p=0.15)
Discrimination on the basis of sex 329 224 44.7 6
(p =0.002)
Discrimination linked to religion 0.0 66.8 33.2 5
(p=0.48)
Discrimination linked to disability 0.0 56.8 43.2 3
(p=0.68)
Discrimination linked to sexual 26.3 53.7 20.0 3
orientation (p = 0.19)

Age discrimination correlates with the negative influence of work on health (39.2 % is
significantly higher than the average 34 %) because old workers are often denied long-term
positions suitable for them and they are compelled to get engaged in jobs detrimental to
their health. Surprisingly enough, age discrimination is also correlated with the positive
influence of work on health (25.4 % is much higher than the average 5 %); this is most
probably due to the percentage of young workers who usually have no difficulty in finding
a job that has a positive effect on their health but are often discriminated with respect to
their wages.

Discrimination linked to race, ethnic background or colour corresponds with the
negative influence of work on health (63.0 %). This fact hardly needs an explanation
because this kind of discrimination usually takes the form of narrowing the set of jobs
available to workers, thus compelling them to get engaged in the hardest jobs which are
often detrimental to their health.

Almost all kinds of discrimination tend to correlate with the negative influence of work
over health. Although we lack enough data to get to certain conclusions,
the tendency can be easily seen from the results presented in table 3.

There is a strong correlation between the influence of work on workers’ health and
depression or anxiety (p = 4.3 x 10 ). Depression is combined with the negative impact of
work on health. The same holds for overall fatigue (p=3.6x 10 '®) and insomnia or
general sleep difficulties (p =2.4 x 10 ~*). All these are connected with stress. Tiring or
painful positions and handling angry clients or patients are frequent sources of work-related
stress.

About 10 % of Bulgarian workers have been subjected to verbal abuse at work; 53.9 %
of them think that their work has a negative influence on their health. This percentage is
significantly greater than the average 34 % (p =0.000008). Unwanted sexual attention
increases the frequency of negative influence and reduces the positive impact of work on
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workers’ health (p = 0.04). Threats and humiliating behaviour at work also affect workers’
health negatively (p = 0.00005); a negative impact is experienced by 64.9 % of workers
who are subjected to this factor.

Physical violence, bullying / harassment and sexual harassment are correlated with the
negative influence of work on health. These correlations are weak (p > 0.05). However, no
certain conclusions can be drawn here (even about the strength of the correlation) because
of the insufficient data: only few interviewees reported that they had been subjected to such
treatment.

Conclusions

The secondary analysis of the Bulgarian data set of the Fifth EWCS 2010 shows that
work-related  stress, discrimination, violence, bullying and harassment have
a negative impact on Bulgarian workers’ health similarly to the EU. It can be concluded
that the investigated work-related stress factors, such as shortage of time to get a job done,
lack of consultation with workers, conflicts between work tasks and personal values,
frequent necessity to hide one’s feelings, mistakes at work that can cause a physical injury
or a financial loss, verbal abuse, threats and humiliating behaviour, also affect workers’
health negatively. Therefore, creating legal conditions for a healthy and safe working
environment has to be a constant concern of every government and employer. Special
attention should be paid to the new and emerging psychosocial hazards and their associated
risks. It is of prime importance that workers should be kept very well-informed about all
health and safety risks at work. More detailed research concerning the work-related stress
factors needs to be conducted in order to suggest adequate measures to be implemented by
employers.
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Introduction. Analyzing causes of injury in the food
industries give an opportunity to create reasonable and
effective ways of prevention and decreasing risks of
workers injuries. The purpose of work is to research
cause-and-effect relationships that lead to injury in the
food industry. The object of research is occurrence of the
occupational injuries at the food industry enterprises for
the period 2003...2012.

Material and methods. Methods of statistical analysis
were used. Analysis was done on the basis of statistics of
occupational injuries on the causes of accidents and the
types of events in the food industries.

Results and discussion. Obtained risk matrices of the
injuries with death or deathless consequences for 15 types
of accidents that were causing to accidents, and 16
reasons of traumatism during 2003—12 period. There are
quantitative statistical evaluations for 240 types of risk
reasons for binary groups “the reason of an accident —
type of traumatic effect” in the matrices of risk. This
approach allows for the analysis of direct causal
relationships that occur during getting injury and identify
both basic and hidden cause of occupational injuries, as
well as types of events that lead to accidents on the basis
of a form of mandatory annual reporting. It is the first
time the regularity of the ranking of binary ratio “the
reason of an accident — type of traumatic effect” is set for
enterprises of the food industry. And its main clue is that
approximately 20% of them causes 75% of the
traumatism risk. Results of research can be used in
improving management decisions projects that can
provide safe working conditions in the food industries.

Introduction

For effective health and safety management, selection and use of reliable and

affordable measures and means of prevention of accidents in the food industry need to
know how to identify direct and hidden causes of occupational injuries.
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Only with the knowledge of these causes we can confidently identify ways of neutralization
or reducing their influence for risk.

To the level of occupational injuries in the food industry affects a large number of
factors, which act in the mutual connection and conditionality, which leads to accidents
with severe consequences for the staff [1-3]. The organization and execution of tasks on the
reduction of injuries, accident prevention, development of scientific and practical
recommendations for the creation of safe working conditions for the production staff in the
food industries is important and priority area of development of safety management [4].

These circumstances require solving scientific problems: improving the method of
analysis of the causes of accidents that have occurred at food industry enterprises.
The purpose is to research cause-and-effect relationships that lead to injury in the food
industry.

The object of research is occurrence of the occupational injuries at the food industry
enterprises for the period 2003...2012.

The subject of research is dependence of the influence of cause-effect relationships that
leading to injury at the food industry enterprises.

Material and methods

A promising research method of statistics of occupational injuries - is the method of
causal relationships. This method allows you to combine disparate statistics on the causes
of accidents and the types of events that result in injury into a single system of quantitative
estimates of different risks for pairs "cause - the kind of traumatic event". It specifies causal
relationships laid down in the official statistics on occupational injuries, and more clearly
and unambiguously indicates the measures and means to effective prevention of risks.

The main sources of official estimates for generalized causes of occupational injuries
in Ukraine are the forms of state statistical reporting (Ne 7-THB) [5-6]. The above statistical
reports allow you to select the 16 main causes of accidents and 15 types of traumatic events
that traditionally analyze separately, independently one from the other. The causes of injury
include: design flaws ( /), imperfection of technological processes ( I , ),unsatisfactory
technical condition of production assets ( / , ),other technical reasons ( 1 ,), deficiencies in
training (7 ), violation of work and rest ([ ), deficiencies of medical examination
(professional selection) (1 ), the absence or non-use of personal protective equipment
(1), breach of technological process (I ,), violations in the operation with industrial
funds (7 ,,), traffic violations (7 ,,), violation of labor and production discipline (7 ,,),
other organizational reasons (/,), alcohol and drug intoxication (/ ), and other
physiological reasons (1 ), other reasons ( / ,, ).Statistical information about the types of
events that led to the injury of the employee includes the following events: traffic accidents
( B,), falling down (without falling from a height) ( B, ), falling down from a height ( B, ),
falling objects, materials, rocks, soil ( B,), the accident with moving, flying, rotating parts
( By), electric shock ( B;), the action of harmful and toxic substances (B, ), the effect of
ionizing radiation ( B, ), neuro-psychological overload ( B, ), contact with animals, insects,
other (B,,), drowning ( B, ) deliberate killing or intentional acts of another person, which

led to injury ( B,, ), natural disaster ( B,;), fire (B,,), and other events ( B,;).
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Results and discussions

Definition of matrix risks is proposed to perform by calculating the generalized
statistics using the formula [7]:

Bf’ xT1,
e
i=1

I ;B, - value (risk share), which characterizes the binary complex "principal cause of

I B,

L) ’

injury - type of traumatic event"; B - rate risk (proportion) of j -th type of traumatic event;
jury - typ j prop

I - rate risk (proportion) of i-th cause injuries.
In Table. 1 there are results of the calculation of risk values for its 240 varieties based
on injury statistics in nine years.

Each of these types corresponds to a combination of a cause of injury /, and a
traumatic event B;. That is in contrast to the vague and unspecific interpretation of the
reasons [, kind of risk I B, is showing such cause, which allows determining the

presence or absence of the possibility of a manifestation for such reason in the workplace.
In addition, quantitative estimates of different types of risk allow you to rank and identify
those of them that are requiring priority attention, and also to perform other actions due to
current procedures of the risk assessment and planning of prevention of the occupational
injuries.

For example, a combination of causes 7 ,, full title of which is design flaws,
imperfection, insufficient reliability of machines, equipment and type of the traumatic event
B; (falling of the victim) forms a kind of risk that can be interpreted as the risk of injury
from falling of the victim due to the structural deficiencies of technology. Other words in
contrast to the broad and largely undefined interpretation of causes /, (design flaws), a

variety of risk P, (B,) essentially is describing the cause of risk, allowing more clearly

and purposefully influence it. Moreover, quantitative estimates of the types of risk are listed
in Table. 1, allow you to rank and to identify those of them which are requiring priority
attention. You can perform other actions according to current procedures of risk assessment
and also plan the prevention of occupational injuries.

Analysis of calculation of the different assessments of risk listed in Table 1-3, shows

that technical reasons of injury I ,,1,,1,,I, causing the largest value of the risks in

conjunction with the following types of traumatic events - B, B, Bs, By, Bs, B;, B;s for
accidents with non-fatal consequences and B;, B, B;, By, Bs as the risk of fatal injury. For
the risks of injury with non-fatal consequence and fatal accidents the most dangerous types
of risks are poor technical condition of assets /7; and weaknesses in the study /75 that can
cause traffic accidents B/, falling the employee including falling from height of B2 and B3,
damage from falling objects, materials, rocks, soil B4, damage from exposure to moving,
flying, rotating parts BS5. For the risk without a fatal injury is typical the action of harmful
and toxic substances B7 and other events, the identification of which is not required by
applicable classification B15.
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Table 1
Matrix of risk of injury by kind of events that leads to the accident
and causes injury in the food industry, x 10°

Hl HZ H.? H4 H5 H6 H7 H8 H9 HIO Hll HIZ Hl.? Hl4 Hl5 Hl6

B; 10,22310,149]0,475]0,14910,597]0,07510,075]0,075 0,075 | 0,373 |0,746(0,746{0,5220,075]0,075 {0,075

2,405)1,430(5,394]2,600|4,484]0,390|0,325]0,975]0,780| 18,458 {7,994 5,199 7,864 2,600 |1,625|3,184

B, (0,106]0,071{0,212]0,071]0,283]0,0350,035]0,008 0,035 0,177 {0,353]0,353{0,247{0,035]0,036 {0,036

1,526/0,907(3,422|1,650(2,845]0,247|0,206]0,618 0,495 11,710 5,071 3,298 |4,990|1,649 1,031 2,020

B; [0,071]0,047)0,1410,047]0,1880,024|0,0240,024 10,024 | 0,118 |0,236|0,236|0,165|0,024|0,0240,024

0,888]0,52811,991]0,960|1,655]0,14410,120]0,360|0,288] 6,814 {2,951[1,919|2,903]0,960(0,600|1,176

B, (0,071]0,047)0,1410,047]0,1880,024]0,024]0,024 10,024 | 0,118 10,236|0,236|0,165|0,024{0,0240,024

0,827)0,492|1,856]0,894|1,543]0,09210,112]0,335]0,268] 6,351 |2,7511,789|2,706]0,894(0,560|1,096

B; (0,082]0,055]0,1650,055]0,2200,012]0,028 0,028 |0,028| 0,137 |0,275|0,275]0,192 0,028 {0,028 0,028

0,92210,54812,069]0,9971,720]0,150{0,049]0,37410,300| 7,079 |3,066|1,994|3,016]0,9970,623 1,221

Bs (0,035]0,008]0,0710,024]0,0940,00410,012]0,012]0,012| 0,059 |0,118|0,118]0,0820,012{0,012]0,012

0,30210,17910,677]0,32610,562]0,125]0,041]0,12210,141] 2,315 {1,003 |0,652|0,986]0,326 (0,204 0,400

B, [0,012]0,008{0,024]0,039]0,031]0,0040,004]0,004 0,004 | 0,020 {0,039]0,039{0,028 0,004 10,004 {0,004

0,560)0,333|1,257]0,606{1,045]0,091|0,0760,227{0,182| 4,300 |1,862(1,211|1,832]0,606(0,380|0,742

B; (0,012]0,008]0,024|0,008]0,0310,004|0,004]0,00410,004| 0,020 |0,008|0,039]0,028 |0,004|0,004 0,004

0,078]0,046(0,174]0,084(0,145]0,012(0,010]0,031[0,025] 0,595 {0,258 0,168 |0,254]0,084(0,052(0,103

B, [0,012]0,008]0,024|0,008]0,0310,039|0,004]0,00410,004| 0,020 |0,039]0,039]0,028 0,004|0,004 0,004

0,216)0,12810,483]0,23310,402]0,035]0,030]0,087(0,070| 1,654 {0,716 0,466|0,705]0,233|0,145|0,285

B, 9,012]0,008]0,024 10,008 0,0310,004|0,004]0,004 10,004 | 0,020 |10,004]0,039]0,028 |0,004{0,004 0,004

0,04310,02610,097]0,14310,080]0,00710,006]0,017]0,014] 0,331 {0,046 (0,093|0,141]0,046(0,029]0,057

B;; 10,012]0,008]0,024 10,008 0,031]0,004 0,004 0,004 |0,004 | 0,020 |0,039]0,0390,028 0,004 0,004 |0,004

0,04310,02610,097]0,04610,080]0,007|0,006]0,017]0,014] 0,331 0,143 |0,093|0,141]0,046(0,029]0,057

B;, 10,012]0,008{0,024]0,0080,031]0,004 0,004 0,004 {0,004 | 0,020 {0,039]0,039{0,028 0,004 10,004 {0,004

0,078]0,046(0,174]0,084(0,145]0,012(0,010]0,031[0,025] 0,595 {0,258 0,168 |0,254]0,084(0,052(0,103

B;; [0,01210,008]0,024 /0,008 0,004 0,004 0,004 0,004 0,004 | 0,020 |0,008|0,008 0,028 |0,004|0,004 0,004
0,04310,02610,097]0,046(0,080]0,007|0,006]0,017{0,014] 0,035 {0,1280,093|0,141]0,046(0,029]0,057

B;, 0,012]0,035]0,024|0,039]0,031|0,004|0,004 0,004 |0,004| 0,020 |0,039|0,039]0,028|0,004]0,004 |0,031

0,216)0,14310,483]0,232(0,402]0,331(0,030]0,087(0,070| 1,654 {0,716 0,466 |0,705]0,233(0,145|0,285

B;5 [0,02410,016]0,047/0,016 0,063 0,008 0,008 0,008 |0,008| 0,039 |0,079]0,079]0,055|0,039{0,008 0,008

0,56910,338|1,276]0,615|1,061]0,134]0,077]0,2310,184] 4,366 |1,891|1,230|1,860]0,615]0,384|0,753

For the accidents with fatal and non-fatal consequence the most dangerous is the
organizational causes 11,9, I1;;, I1;,, I1;; that can lead to the traffic accidents B1, as well as
to the following types of traumatic events: B2, B3, B4, B5, B6 (Table 2-3).

For types of risk from organizational reasons without fatal consequences the most
dangerous injury is caused by exposure to harmful and toxic substances B7, damage from
exposure to ionizing radiation B8, damage from exposure to fire B/4 and other events, the
identification of which is not required by applicable classification BI5.
Psychophysiological 1, I1;5; and other causes of injury, identification of which is not
required by applicable classification /7,4 for the accidents without fatalities predetermine the
largest value of risks in conjunction with the following types of traumatic events —
B], Bz, B_g, B4, Bj (Table 3)

These estimates of different risk injury due to technical, organizational and
psychophysiological reasons for allowing more detail to take into account causal
relationships that occur during injury in the food industry, providing a more targeted, and
therefore effective preventive measures.

Thus, the analysis of matrices of risk for the food industry allowed to reveal a
characteristic feature - the risks are distributed very unevenly among the 240 analyzed a
variety of reasons.
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Table 2
Causes of the 50% and 75% of risks of fatal injury in the food industry, 20032012

I\ 1L | I | I, | s | Il | 1L | g | Tl | Iy | 11y | I | Thps | Ty | 115 | Tlis
B, |17 27| 5 [ 28| 3 |45 |46 | 47 | 48| 6 1 2 4 42 | 43 | 44
B, 136 |51 |19 |53 | 9 23 7 8 12
B; | 49 29 21 32 | 15| 13 | 24
B, | 50 30 22 33 | 16 | 14 | 25
Bs | 38 26 18 31 11 10 | 20
Bs 52 37 34 | 35 | 39
B;
By
By
Big
B
B
Bis
B4
B;s 40 | 41

Table 3
Causes of the 50% and 75% of risks of non-fatal injury in the food industry, 2003-2012

0 | I | 10 [ 1, | 105 | T | 10, | g [ Ty | g | oy | o | s | Iy | 15 | T
B, |27 149 | 8 |25 | 12 1 3 9 4 26 46 17
B, | 48 15 | 44 | 22 2 10 16 11 45 30
B; 32 41 6 20 33 21
B, 37 47 7 123 ]39] 24
Bs 29 40 5 18 31 19
Bs 28
B, 13 35 38
Bs
Bg 42
Bio
B
B,
Bis
B]4 43
B;s 50 14 | 34 36

Analysis of the distribution of ranked values of different risks in food
industries,results are presented in (Table 2-3), showed that 75% of the risk of fatal injuries
and non-fatal corresponds to 20% allocated in the matrix of variety of risk. This is
consistent with a wide regularity, called the principle of 20/80.

In contrast to the known results of the analysis of the causes of injury, obtained in
work regularities and features of the distribution causes of injury by various of reasons
substantially expand and elaborate knowledge of the immediate causes of injury and allow
a clear choice and justify preventive measures.
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We proposed an approach to the research of the main causes and types of events,
which occur during getting injury in the food industries. This approach is in the matrix of
risk of injury for 15 kinds of events, which led to accidents, and 16 causes of injuries,
background information of which is shown in the official sources. The matrix of risk
provides quantitative statistical assessment 240 different causes of risk for binary groups
"cause of accident - kind of traumatic event". Presence in the matrix of risks quantitative
values enables for ranking of different types of risk in view of their seriousness. In its turn
it facilitates the choice of preventive measures and provides a more effective impact on
total risk (because of targeting prevention on different kind with the largest values of risk
indicators). The peculiarity of matrices of risks is that the comparison of two matrices The
peculiarity of matrices of risks is that the comparison of two matrices (injury with fatalities
and with no such effects) allows to get additional characterization of injury severity for the
practice of risk analysis as the number of victims with no fatal consequences on one fatal.

For the first time was clarified the regularity of ranking of the binary interrelations
"Reason of the injury - kind of the traumatic event" for the food industries, which is that
only near 20% of them contribute 75% of the risk of injury.

Conclusions

Research of the causation of injury in the food industry based on calculating
conditional probabilities brings together disparate statistics on the causes of accidents and
the types of events that result in injury into a single system of quantitative estimates of
different risks for pairs "cause - the kind of traumatic event". This method specifies causal
relationships laid down in the official statistics on occupational injuries, and more clearly
and unambiguously indicates the measures and means to effective prevention accidents at
the food industry enterprises.
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Introduction. Attempts to determine the origin, nature
and role of money have a long history. In particular those
questions were put back in the writings of classical political
economy by Adam Smith and David Ricardo. We notice a
lot of conflicting opinions analyzing the current theoretical
research on the money essence and nature. So the article
was to explore these issues more deeply and show the vision
of the problem because we consider it relevant in modern
economy which is constantly changing and transformating.

Materials and methods. Theoretical and methodological
basis of research was the work of local and foreign
scientists. Investigated and analyzed work of Adam Smith
and David Ricardo, K.R.MacConnell, S.L. Brue, V.
Usoskin, L. Krasavina, G. Kravtsova, M. Savluk, A. Moroz
and others.

Results. We can note the diversity and complexity of
monetary nature having examined the basic views on the
essence of money. Money is in constant evolution, its
development is not straightforward and has a recurring
character. Attempts to transfer patterns of well-studied
forms of money in their present understanding can not be
very successful. Moving, dynamic nature, variability,
transition from one dominant traits of money to another, do
not give an opportunity to understand their essence in
whole. From the first emergence of goods production and to
the present time there were some significant changes. Loan
nature of money replaced the commodity nature. Money
took on features of the capital cost. However, there is an
information component in the substance of money. In spite
of the fact that the essence of money is a complex
phenomenon, it is fully cognized.A universal definition of
money, in our opinion,does not exist as well as an ideal
form of money. In fact money is the basis of their ability to
be a repository, concentration of value equivalent , an
instrument of economic relations between people and a
mirror that reflects all the contradictions of our society.
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Introduction

Money is a kind of mystery, a phenomenon that always attracts philosophers and
practical economists’ attention . It can be considered one of the most important creations of
human society. People work and suffer through money inventing different ways of getting
and spending it. Money - is the only product that can not be used in a different way than
spending it. It does not feed people or give shelter, it entertains as long as it is spent or
invested. People do almost everything for money and money does almost everything for
people.

Problem and analysis of recent research. Attempts to determine the origin, nature
and role of money have a long history.In particular those questions were put back in the
writings of classical political economy by Adam Smith and David Ricardo. Thereafter, they
were generalized and worked up critically processing by other major theorists of the XIX-
XX centuries: K. Marx, G.S. Mille, W. Jevons, L. Walras, A. Marshall. In the first half of
XX century the theory of money was developed in the works of modern economics classics
J. Hicks, P. Samuelson, J. Tobin, and F. Modigliani, D. Patinkin, M. Friedman. The
scientists of our century K.R.MacConnell, S.L. Brue, V. Usoskin, L. Krasavina, G.
Kravtsova, M. Savluk, A. Moroz, M. Puhovkina, A. Shchetinin, A. Demkivskyy continued
the research. We notice a lot of conflicting opinions analyzing the current theoretical
research on the money essence and nature.

Problem. So the article was to explore these issues more deeply and show the vision of
the problem because we consider it relevant in modern economy which is constantly
changing and transformating.

Materials and methods

Theoretical and methodological basis of research was the work of local and foreign
scientists. Investigated and analyzed work of Adam Smith and David Ricardo,
K.R.MacConnell, S.L. Brue, V. Usoskin, L. Krasavina, G. Kravtsova, M. Savluk, A. Moroz
and others.

Results and discussion

What is a true meaning of the word "money"? This word is too old for any existing
direct information. It is much older than current understanding. Etymology (from ancient
Greek «t0 €tvpov» - «true meaning» and from ancient Greek «O Adyoc» - «word») of the
word "money" is difficult in any language.

Note that the English word «money» resonates with the Latin «moneta» - the so-called
Roman goddess Juno (from Latin Juno Moneta), who warned the Romans of the
earthquake oncoming (Latin «moneo» - heralds). There were workshops near the temple of
Juno on the Capitol in Rome where metal money was minted. The common name of
money in English could be due to this title.

Perhaps, «money» is derived from French. «Moneie» or «monere» means council
within the meaning of " the goddess warning ".

A large number of scientific papers is devoted to problems of money and money
circulation. Today the commonly accepted theory of money does not exist. There are
significant differences in all the basic questions of monetary theory among economists, and
in particular such as the causes of money laundering as the essence of economic
phenomenon, structure and content of their functions [11].
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Currently, rationalist and evolutionary conceptions of the money origin are the most
conspicuous. Fundamentally different approaches to the interpretation of the origin of
money are used in these conceptions.

Rationalist conception of the origin of money historically occurred first. It explains the
origin of money as a result of agreement between people about special tools which are
necessary for moving values in barter trade. Rationalist theory of the money origin
appeared first in the work of Aristotle's "Nicomachean Ethics", indicating that there should
be some unit of measure for the exchange of goods by agreement .

Although the rationalist conception occurred not on scientific basis, but it had a lot of
supporters among economists. The German economist and statistician G. Knapp (1842-
1926) in his book "Essays on the State theory of money" (Die staatliche Theorie des
Geldes, 1905) calls money as "product order" or "product of the state." In his opinion, the
nature of money has nothing to do with the material value.

The famous British economist L. Harris at his work "Monetary theory" teaches the
essence of this concept and accepts the public nature of money analyzing its form [11].

The most influential economist of the second half of the XX century. P. Samuelson in
the pages of his world famous work "Economy" noted that money is an artificial social
convention [8].

So, the rationalist conception denies the commodity nature of money and its natural
origin. This idea of the money origin was even enshrined in law in the legal system of
ancient Rome, where one of the dogmas testified that "the emperor decrees value of
money." This concept of money as a contract was the leading from the ancient society to
the end of the XVIII century.

According to the second - the evolutionary concept, money came as a result of
evolutionary process. The transition from subsistence to commercial farming leads to the
possibility of creating an additional product as a result of increased productivity of social
labour. A producer needed to exchange surpluses of his labour. Thus, beyond the will of
the people, this process has led to the fact that a particular product stood out from the others
and occupied a special place.

One of the founders of the modern economic theory, economist and philosopher
Adam Smith created the first full work, which outlines a basic theory of production and
distribution. In his book "Inquiry into the Nature and Causes of the nations Wealth “
published in 1776, he speaks of the desire to share things as part of human nature, and that
money appeared to make the exchange more efficient than barter [9].

The Adam Smith's follower and opponent, British economist and political
economy classic David Ricardo also considered money as a commodity that has value. He
determined the value of money by cost of labour. Gold is the basis of the Ricardo's
monetary system. Like Smith, Ricardo rarely uses the concept of consumer value. In his
opinion it was necessary only for barter value.

From a large number of scientists engaged in research of the money nature  the
German economist Karl Marx was the most scientific. In a critical review of common
economic theory of that time he starts his research with the role of money and goods in the
development of capitalism. Marx investigates the facts of simple commodity production,
proves scientifically the existence of commodity production and trade in precapitalist
times and argues historical causes of the capital origin [7].

Categories of goods and its value was sufficiently studied by representatives and
followers of classical school, but only Marx gave a short and logical definition for the
largest value of goods. According to Marx, money is also a product that serves a specific
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form, but due to its participation in the process of exchange ,value takes the form of rates
which can equal the cost and may differ from it.

Nowadays money market and its main element - money are important components of
the world economy. It is not possible to construct a perfect economic model without deep
theoretical knowledge, which influences on almost all the parts of society existence . The
essence of money is important in studying it as an economic category.

Essence is a philosophical term that expresses the main, decisive features in the
subject, which are caused by necessary internal connections and trends and known at the
level of theoretical thinking. The essence always acts as inner meaning of phenomena
hidden from direct perception. Theoretical determination of money hidden in their content
and nature will help to understand the nature and role of money in general..

Money as public relations. Economists of Soviet times often determine the money
through public relations [4].

According to L. Harris, the most fundamental feature of money is its social
phenomenon [11].

It should be noted that money is an essential active element and integral part of
economic activities, relations between various participants and links of the reproductive
process. In this case, the essence of money is characterized by their participation in the
implementation of various kinds of social relations, but the essence of money can not be the
same, it should reflect the development of economic relations in society and money
changes .

Modern economics mentions close relations between the state and the money because
of extremely important economic and social role for society .We can't deny the state's role
in formation and evolution of money [1].

So, money is a tool of social economic relations and a means of material resources
distribution. It is not possible to cancel or change money by agreement between people or a
decision until the state can not use its social relations. And the introduction of money
without such relationship is impossible.

Money as information. Money is information about some of the cost of certain
carriers, adopted by the community to create absolute confidence. Informational essence of
money began to appear when the gold coin after its first steps in circulation due to its
abrasion have become less cost than its face value. Informational essence of money as
abstract, countable, and ideal can not be extended over all the money. Checks, calculations
in giro , credit cards, electronic money which are carriers of the information about cash
flows, have informational nature while the money are monetary funds in the accounts of
financial institutions and checks or electronic money are direct kinds of credit money.

Money is a function they perform. According to K.R.McConnell and S.L.Brue
money is something they do and everything that serves as money is money [6]. Proponents
of the economic concept determine the nature of money by their functions and its value
by how well money performs its functions [3].

The functions of money are the specific manifestation of form and content of a
universal equivalent, that is why the disclosure of categories of money through their
functions,is incorrect in our opinion. You can not consider money only through the external
features of its operation. The essence of phenomena only appears, but it is not formed by
them, and therefore it can not be reduced to the sum of these phenomena.

Money as a commodity. This view of the nature of money is to place money in the
commodity exchange. In this interpretation, despite the demonetization of gold, money is a
specific product that has abilities to trade for any other goods acting as a universal
equivalent.
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Some product usually satisfies some of the human needs. Money also represents a
specific product, serving as direct and total implementation of cost, that is why it has the
ability of trading for all other commodities . Normal product acts only as a product of
particular work (shoemaker, baker, scientist). Money is the only product that acts as a direct
implementation of abstract labour without reference to professional affiliation.

Modern money, not as a sign of gold, acts only as the sign of value and therefore is
ideal as a universal equivalent. In this case the definition of money as a specific product
does not disclose the nature of modern money because money became more abstract
independent category in the issue of transformation .Modern money is not marketable
nature, although the fact of the money origin from goods is absolute. Money as capital.
Determination of current money and all the money in general due to the capital cost
category is rather good. Money is not capital inherently. They can manifest itself as capital
when used not as simple intermediary exchange but as money for profit.

Lending money is not the only possible form of capital. But this form of credit money
merged with other traffic of loan capital more closely and led to attempts of economists to
give an interpretation of modern money through the category of capital and not through
commercial value.

Features of current value of money, according to some scientists and economists, are
more similar to the characteristics of the capital cost but not goods [2].

Although the current credit money is not essentially a commodity, it is a transformed
form of capital, as well as complete money once - gold and other goods that performed
monetary functions and have been the transformed form of the product. It can manifest
itself as capital.

Financial money. As we have discussed above, the money can be a form of movement
and display of capital. In fact money is relatively easy to pass on from money in the capital
and back again. Therefore it seems that there is no difference between modern money and
capital. In academic world there were some mentions of the so-called financial funds,
which are essentially financial instruments. Financial instruments are financial assets /
liabilities, and distribution and redistribution of created capital are implemented through
intermediary of them . A financial instrument is a legal document that reflects some
contractual relationship or provides certain rights, which include stocks, bonds, checks,
bills, certificates of deposit, etc..

Thus, financial money can be called as securities of various kinds, a new class of
money intended for maintenance of capital accumulation and redistribution of income in
society.

The need for financial money is determined by the fact that lending money, even in
its best form, the form of money deposit, can not provide enough opportunities in the
accumulation of capital.

When lending money is spent on acquisition of financial assets, it delegates its
responsibility to financial money to serve as a means of savings as far as financial money
can do it more efficiently and diversely. The economy created a complex system of credit
forms of payment. All financial and credit institutions are involved in this system.
Instruments of payment are the obligations and requirements of these institutions, such as
bills, commercial bills, checks, and perpetual term deposits, government securities, stocks
and financial and non-financial corporations bonds, mortgage lists, insurance policies,
pension funds securities, mutual insurance banks, credit unions, brokers, dealers and
others.

Various attempts to understand the essence of money are not finished. It should be
noted that there are other interesting scientific interpretations of this problem[5].
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Conlusions

We can note the diversity and complexity of monetary nature having examined the
basic views on the essence of money. Money is in constant evolution, its development is
not straightforward and has a recurring character. Attempts to transfer patterns of well-
studied forms of money in their present understanding can not be very successful. Moving,
dynamic nature, variability, transition from one dominant traits of money to another, do
not give an opportunity to understand their essence in whole. From the first emergence of
goods production and to the present time there were some significant changes. Loan nature
of money replaced the commodity nature. Money took on features of the capital cost.
However, there is an information component in the substance of money .In spite of the
fact that the essence of money is a complex phenomenon, it is fully cognized.A universal
definition of money, in our opinion,does not exist as well as an ideal form of money. In fact
money is the basis of their ability to be a repository, concentration of value equivalent , an
instrument of economic relations between people and a mirror that reflects all the
contradictions of our society.
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AHoTaiil

XapuoBi TexHonorii

VK 664.292
3acTocyBaHHS KPiOTeKCTypaTiB KPOXMAJTIO /15 iIHKANCY/TI0BAHHSA KBePUETHHY

Orsena I'paboBebka, Onekcanapa lanunesud, Auapiii [opaieHko
Hayionanvuuii ynieepcumem xapuosux mexnonociu, Kuis, Yxpaina

Beryn. 36epiratu Ta TpaHCIIOPTYBaTH 0i0JIOTIYHO aKTHBHI PEYOBHHH MOXKHA IIISIXOM
iX BKJIIOUEHHS B CTPYKTYPY HPUPOJHHUX BHCOKOMOJEKYJSPHHX CIIONYK, IO BiIirparoTh
ponb Mikpokancyn. IInsgxoMm iHKancyirOBaHHS MOXKHA IIEPEBECTH JEsKi CIOIYKH B
po3uuHHY (opMy, IO MiJABHIINYE iX 3aCBOIOBaHICTh. MaTepiaiu Ui IHKAIICYTIOBaHHS -
O1JIKH, TIOJTicaXapuIu, 30KpeMa KPOXMaJlb.

Martepianu i wmeronu. Ilpeamer mocHi/KeHHb - KpOXMallb, OTPHUMaHHA
3aMOPOXKYBaHHAM KPOXMAaJIBHHUX KJIEHCTEpiB, 1 MPOAYKT HOro B3a€MOIIl 3 KBEPLETHHOM.
OTpuMaHi TOPOJAYKTH JOCTIDKYBadd 3a JOINOMOIOI0 CKaHYIOYOro €JEKTPOHHOTrO
Mmikpockonia LEO 1420 (Germany), peHtreHoda30BHil aHaJi3 NPOBENEHO 3a JOIOMOIOI0
peHTreHiBebkoro mudpakromerpa HZG4A (Carl Zeiss, Jena, Germany), sl BUBYCHHS
ckiany OyB Bukopucranuii meron Y®- Buammoi cnekrpockomii Ha mnpuiaai Thermo
scientific Evolution 600, UV- VIS.

Pesyabratn. BuroroBieHo  3pa3ku  KpIOTEKCTYpaTiB  KPOXMAIIO  HIIIXOM
3aMOpPOXKYBAaHHS CYCICH311 KYKYPYA3SHOTO KpOXMaJio KOHIeHTpamiero 5 i 10 %, Ta
BUKOPHCTAHO iX /ISl 1HKAICYJIOBaHHs KBepUeTHHY. [10piBHIOIOUN OTpUMaHi CHEKTPU UV-
ViS KpOXMaJro, KBEPLUETHHY 1 MPOMYKTY cOpOILii KBEpIETUHY Ha KpOXMasli, BCTAHOBHIIN
HAsABHICTh  XIMIYHOi  B3a€MOJII MDK MOJEKYJIaMH KpOXMAaJK 1 KBEPICTUHY.
PenrrenogazoBuii anamiz ( P®DA) mokazaB 3MiHM B CTYNEHI KPHCTaJIIYHOCTi, IO
BiOyBaIOThCSl NPU MOAUdiKalii KpoxMairo 3aMopokyBaHHsIM. PDOA mponykTy B3aemomii
KpIOTEKCTYpaTy KPOXMao 3 KBEPLETHHOM I0Ka3aB, 10 KBEPLETHH B HHOMY 3HaXOIUTHCS
B HEKpHUCTaNiuHii (opmi npu 30epexeHHi aMop(hHO-KPUCTAIIYHOI CTPYKTYPH ITOPUCTOTO
KpPOXMaJIIO.

BucHoBku. 3acTocyBaHHS PO3YMHHHX KOMIUIEKCIB JIO3BOJISIE CTBOPUTH Ha IX OCHOBI
Xap4oBi JOOABKU 0370pOBYOT [ii.

Knwuosi  cnosa: Kpoxmaib, 3aMOpPOKYBAaHHs, KpIOTEKCTypaT, KBEpLETHH,
IHKaTICYyJIFOBaHHS

VK 663/664.26
BB po3mipiB 4acTHHOK eMYJIbCiil HA SIKICTH Ta CcTA0IIBHICTH HATIOIB

Okxkcana JIyrosceka, Bacuias Cunop
Hayionanvuuii ynieepcumem xapuosux mexuonociu, Kuis, Yxpaina
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Beryn. HeoOXifHO BU3HAUUTH BIUIMB PO3MIpIB YaCTOK Ha CTaOUIBHICTh €MYIIBbCIi
B mpoleci X 30epiraHHs i BUKOPUCTaHHS Y BUpOOHHIITBI HATIOIB.

Metonu nociimkenb.  JlochmipKyBamUCh  3pa3KM  €MYNBCIH 3 pI3HUMH
crabinizaTopamu (rymiapabik, MoaudikoBaHui Kpoxmais), po3Mipamu Big 0,1-1,0 MxM Ta
noHan 1,0 mxm. [Ipu Bu3Ha4YeHHI CTaOLILHOCTI eMYJbCii, JiaMeTp YaCTWHOK BH3HAYEHO
METO/IOM JIa3€PHOI TPaHyJIOMETpil Ta HOCTAHOBKH Ha CTIMKICTh 0€3aJIKOroJIbHOrO HaIolo Ha
180 nHiB, B SIKOMY BUKOPHCTOBYBAJIACh EMYJbCIS.

PesyabraTu. TexHomnorii npuroryBaHHst eMyInbcCii 3 TyMiapaOikoM Ta KpoXMaieM
BiJpI3HAIOTECS. J[7s1 OTpUMaHHS eMysbCiii 3 4acToukaMu 0 1 MKM Ba)XJIMBO MifiOpaTH
TUCKM TOMOTeHi3aTopa sl MeBHOi BoAHOI Ta MacisHoi ¢a3. B mporeci 30epiranHs
MPOAYKTIB 3 pO3MIpOM 4YacTHHOK Oinbmie 1,0 MKM 3'SBISIIOCS «KpPEMYBaHHs», SIKe
MOB'si3aHE 3 TIOPYHICHHSIM CTPYKTYPH €MYJbCii Ta TEepPEeTBOPEHHS MACISHHX YacTOK Yy
OLIbII 1 CIUTMBAaHHS iX Ha MOBEPXHIO. Y MPOAYKTax 3 po3MipaMH 4acTHHOK emyibcii 0,1-
1,0 MkM 1mmx 3MmiH He crocrepiranocs. [Ipy BHUTOTOBIEHHI €MYNbCIHUX NPOAYKTIB, 3
METOI0 30epexeHHs iX CTabiIbHOCTI 1 SKOCTi, PO3MIp YacTOK €MYJbCii He MOBHHEH
nepeunryBatu 1,0 MxM. Pe3ynmpraTé qOCHiIPKEHb MOXKHA 3aCTOCYBAaTH B BHPOOHHIITBI
€MYJIBCIH ISl HATIOTB.

Knrouosi cnosa: emynecis, Ghasa, roMOTeHi3aTOp, CTa0LIBHICTD

VK 637.14
TexHoJ10TisA BHUPOOHMITBA KYMHUCHOI0 (PYHKIiOHATBHOI0 HAIIOI0

Pycian MakcrotoB, Onena ConoiioBa, Onekcanap Mamiies, Banepiit Kosnos
Mockoeécwbkutl depacagruil yHieepcumem mexnonozii ma ynpaenintus im. K.I'. Pozymoscvkoeo,
@inis 6 M. Meneys, Pecnybaixa bawkopmocman, Pocis

Bawxupcvke pecionanvre 8iodinenns Misxcnapoouoi akademii azpaproi oceimu

Beryn. Mera poboTtu - po3poOka TexXHOJIOTii BUPOOHMITBA Ta OIiHKa 30aradueHoro
HOZOM KYMHCHOI Haror0, NPOAYKTY (YHKIIIOHAJIBHOTO IIPH3HAYEHHSI.

Marepiann Ta Metomu. JlocmimKyBanucs MarTepiaqu: KOOWISYEe MOJIOKO, KYMHC,
KYMUCOBHUI Hamii 3 KOPOB'SUOr0 MOJIOKa, 30araueHuil iofom Ta iHymiHOM. BuzHauamu
BMICT MAacoBOi  KOHIleHTpamii ¥Homy, CBHHIIO, Mifdi, IIMHKY, KaaMil0 Ha
BOJIbTaMIIEPMETPUUHOMY aHaiizatopi Exorect - BA. AHTHOKCHA@HTHI BJIACTHUBOCTI
IHYJTIHY Ta KOMIUIEKCY HOJ - iHyJiH BU3HAYEHI METOZOM XEMIITIOMiHECIIEHTHOTO aHaIi3y.

Pe3ynbTaTH Ta 00roBoOpeHHsI. 3alPONOHOBAHO HOBHI O0'€KTUBHHMI TOBAapO3HABUMMI
MOKa3HUK aHaji3y SKOCTI KyMHCYy 1 KyMHCHHMX HaIlOoiB, 3aCHOBAaHMH Ha BHBYEHHI
IHTEHCHBHOCTI IPOIIECiB HaJCIaOKOro CBITIHHS NMpoaykry. Po3poOieHo mMoamdikoBaHMi
METOX  XEeMiTIOMiHECLIEHTHOro aHamisy 3 BHKOpucTaHHsM 1-107 M  posumny
a30/111300yTHPOHITPIJIa K IHII[IaTOpa TPOIECIB BUILHOPATUKAILHOIO IEPEKUCHOTO
OKHCIeHHA JimigiB. HaykoBo 0OrpyHTOBaHHMIA CHocCi0 eKCHpec-OLIHKH  SIKICHUX
XapaKTepPUCTUK KYMHCY METOIOM  XEMUTIOMIHECUEHTHOIO  aHaji3y: BH3HAYalOTh
CBITJIOCYMMH 1 MaKCHUMajbHY CBITHICTh XEMIJIOMIHECHEHIi KyMUCY; NpW iX 3Ha4eHHi B
Mexax Bix 0,93 £ 0,07 y.o. no 2,17 + 0,26 y.o. i Bix 0,57 + 0,05 y.o. no 1,92 + 0,41 y.o.
BIJIMOBITHO MPOAYKT OIIIHIOIOTH SIK 30€pirimmi sKicTh i OioNoriuHy IiHHICTE. [IpoBeneHa
nmabopaTopHa Ta MPOMUCIOBA ampodarlis po3poOJICHOT TEXHOJIOTIi HAIOIB KYMHUCHHX,
30arayeHux iHyJIIHOM i HOZIOM B IPOMHCIOBHX yMOBax. Ha Mozensx ekcriepiMeHTaIbHOT O
HOMHOTO JedilMTy y IIypiB IIOKa3aHO, IO HAaMid KyMHCHUH, 30aradyeHuid HOIOM 1
IHYJIHOM, XapaKTepu3yeThbCs (i3i0JOTiYHOI AaKTHBHICTIO. JIOBEJICHO EKOHOMIYHY
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epeKTUBHICTh BHPOOHUIITBA Hamow. BrnpoBa/pkeHHS pPO3poOKM HA  MOJIOYHHX
MiANPUEMCTBAX  JO3BOJNUTH 3a0€3MEYMTH HACEJCHHS 3J0pOBUM  (PYHKIIOHAIBHUM
Xap4yBaHHSM.

Knrwouosi crosa: Moiaoko, KyMuc, o, iHYIiH.

V]IK 664.8.037.5
BupyenHs ¢pazoBuX nepexoniB «Boga — Jig» y POCIANHHIN CHPOBHHI

l'anuna Cimaxina, Hartanist Haymenko, Citiana Xanarcina
Hayionanvuuii ynieepcumem xapuosux mexnonociu, Kuis, Yxpaina

Beryn. J{inst po3poOiieHHsT ONTUMANBHUX MapaMeTpiB 3aMOpOXKYBaHHSI HEOOXIJIHUM €
3’ICyBaHHS TEMIIEPATypHUX IHTEpBAJIB KpUCTalizalii Boau, ska ckiagae no 90% macu
TUIOJJOOBOYEBOI CUPOBUHH. MeToI0 poOOTH € BUBYEHHS (Da30BHX MEPEXO/iB «BOJA — I Y
PI3HUX BHIAaX CUPOBUHHM IPH i1 3aMOpOKYBaHHI 1 IUIABJICHHI JILOY.

Marepianu Ta mertomu. IIpenqmeroMm MOCHIIPKEHb € AWKOPOCHI Ta KyJIbTHBOBAaHI
SITO/IM, IIMPOKO PO3IMOBCIO/KEH] Ha TepUTOpii YKpaiHu, — CMOPOIMHA, YOPHUIII, HINTIIHHA,
KypaBiIMHa, WONyHUII Tomo. JlochmiDkeHHS TPOBOAMIM METOAOM JudepeHmiiHoT
CKaHyI0Y0i MiKpOKAJIOPUMETPIi, SIKUH JTa€ 3HAUHUIA 00CAT iH(GOpMAIIii SK 100 CTaAHY BOIU
y KIITHHAX, TaK 1 MPO CHIBBITHOIICHHS BUIRHOI Ta 3B’s3aHOI BOJAM B JOCIHIKYBAHHX
Marepianax.

PesyabraTn Ta o0roBopenHHsi. Bu3HaueHO TeMmepaTypHi iHTEpBalH, HpPU SKUX
HAKOUIBII JOLITHHO TPOBOAWTH 3aMOPOXXYBAaHHS PI3HHX BWJIIB CHPOBHHH 3 TOYKU 30Dy
MaKCHMAaJIbHOTO 30€peKeHHs yCiX [IHHUX 010KOMITOHEHTIB Ta IIICHOI CTPYKTYPH ILIOAIB 1
AT,

Knwuosi cnoea: HHU3BKI TemrepaTypw, BOAa, JiJ, IUIOJ0OOBOYEBA CHPOBHHA,
010KOMIIOHEHTH.

VK 637.5
3acTocyBaHHS MiHepalbHUX A00aBOK Y BUPOOHMITBI M’ SICHUX MPOAYKTIB

Cepriti IBano, Bacwib [Taciunuii, Banentun OnmimeBChKHH,
Awnnpiit Mapunin, Ipuna Tumomenko
Hayionanvnuii ynieepcumem xapuosux mexnonociu, Kuis, Yxpaina

Beryn. B ocraHHI poku B TpyIi Xap4oBHX 100aBOK, SIKi PEryJIHOIOTh KOHCHUCTEHIIIIO,
BeJIMKAa yBara MPHIULIETBCS CTAOUTI3aiMHUM CHCTEMaM, sKi MiICTATh JIeKiJIbKa
KOMITOHEHTIB.

Martepianu Ta MeTonu. BuzHauanu onTUMaabHUE CKIIa] KOMIO3UIIHHUX CyMillIeH 3a
(haKTOpHUM EKCIIEpUMEHTOM, KOJIip 3a mKaior «TiHTopamay, BOJIOro-3B'sa3yr04y 3/aTHICTh
Ta TJIACTHYHICTh CyMilllel METOJIOM INPECyBaHHs, a TAKOX TEPMOCTIHKICTh pO3pOOIEHOr0
HaMH OYpSIKOBOrO OapBHHMKA METOJIOM HArpiBaHHs MPH Pi3HUX TEMIIEpaTypax, &-IoTeHmian
PO3YMHIB OapBHUKA 3 XapUOBUMH J00aBKaAMH.

PesyabraTu. BuzHaueHO palioHaJbHUN CKIIAJ CTPYKTYPO-MOJETIOFOYMX KOMITO3HIIT
Ha OCHOBI HAHOKOMIIO3UTIB 1 pO3p00JIeHOro YepBoHOro OapBHUKA 3 Oypsiky. [TinTBepmkena
MOXIIUBICTh cTabimizamii &-moTeHmiany OypsSKOBOIO COKYy Oy(pepHHM KOMIUIEKCOM i
MiHepaJbHOI 100aBKOI0, MEPCIEKTUBHICTh BUKOPUCTAHS JaHUX KOMITO3HTIB y TEXHOJIOTI]
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BUPOOHMLTBA M'SICHMX Ta M'SICOMICTKHX MPOIYKTIB, II0 BUPOOJISIOTHCS 32 TEXHOJOTISIMU
BUPOOHMLITBA BapeHUX KOBOAC i M'SICHUX XJIiOiB.
KirouoBi ciioBa: 6apBHUK, cTaOiTi3a1lisl, HAHOKOMITO3HT, M'SCO.

YK 664.8 : 663.674
YcTaHOBKA VIS KOHTPOTI0 TEMIIEPATYPH MPOAYKTIB i Yac X0J0THILHOT 0
00po0JIeHHS

Maxcum MacikoB, ["anuna [ominmyk
Hayionanvuuii ynieepcumem xapuosux mexnonociu, Kuis, Yxpaina

Beryn. BusHaueHHs! KpioCKOIIYHOT TEMIEpAaTypy — OJIHE 3 TOJIOBHUX 3aBJaHb ITiJ] 4ac
BUpOOJIeHHsT MOpo3uBa. Ha naHuii MOMEHT HeMae JaHHWX MPO KPiOCKOMIYHI TeMIIepaTypu
HOBUX cyMimied i MoposuBa. CTaHOapTHUH MeTOJ BH3HAUYEHHS KPIOCKOMIYHOI
TEMIIEpaTypH Ma€ IEeBHI HETOTIKH.

Marepianu i meromm. HoBi cymimi s Mopo3uBa 1 JUCTHIBOBaHa BoJa
JIOCITI/PKYBaJIMCST 32 JOIMOMOTOI0 YCTaHOBKH, OCHOBOIO siKOi Oynu Tepmomnapu T-tumy,
koHTposiepu ICP 1-7014, meperBoproBaui curnany ICP 1-7520 i TIK i3 chemianbHUM
nporpamauM 3ade3nedeHasM NDCONUTILvV3 mist peecTpariii TeMIiepaTypu.

Pesyabratu. IloOynoBani kpuBi 3amopoxyBaHHS st 20 HOBHX cymimeil s
MOpO3MBa Ha MOJIOYHIH Ta O€3MONOYHIH OCHOBaxX. 3 KPHBHX BHM3HAY€HI KpiOCKOIIYHI
TEMIIepaTypy Ul IUX cyMimieil. BUKkoprcTaHHS NUCTHIBOBAHOI BOAM NPOTSTOM YCHOTO
Yacy BUMIPIOBaHb JO3BOJMJIO 30LIBIIUTH iX TO4HICTh. OMHOYACHE BUMIPIOBaHHA i 4-5
cyMillleil 3 BUKOPUCTaHHSIM 2-3 TepMomap Al KOXKHOI CYMIIIl JTO3BOJNMIIO 30UIBIINTH
TOYHICTh BHMIpIOBaHb 1 CKOPOTHTH iX TPHUBANiCTh. BIOCKOHANEHO CIOCIO BH3HAYEHHS
KpIOCKOMIYHOI TeMmIepaTypu 3a jomoMoror Ttepmomap. CopoekroBaHa Ta 3i0paHa
na0opaTopHa YCTAaHOBKA JUIsl BU3HAYEHHSI KPIOCKOIIYHOI TeMIIEPaTypH.

Knwouosi cnosa: Mopo3uBo, 3aMOpPOKYBaHHS, KPIOCKOIIsL.

VK 664.292
Hocaigxennst cnocodiB BUIyYeHHsI NEKTHHY 3 KapTOIUIi

I'anna IMacryx, FOmnis 'punaii, €Bren I'paboBchkuii
Hayionanvnuii ynieepcumem xapuosux mexnonociu, Kuis, Yxpaina

Beryn. KpiM TpamumiiHUX CHPOBHHHHX pECYpCiB sl aupoOHHMITBA IIEKTHHY -
SIOJTyYHHX Ta IUTPYCOBUX BUYABOK, IEPCIIEKTUBHOK CHPOBHHOIO € KapTOILUISIHA ME3Ta, siKa
YTBOPIOETHCS BHACIIZIOK BUPOOHUIITBA KPOXMAJIO 3 KapTOILIi 1 MiCTUTh Onu3bko 2...5,5 %
MIEKTHHY JI0 MacH CyXHX pPEUOBHH.

Marepianu i merogm. Marepian gociikeHb — KapromusiHa wesra. Llnsxom
CTaTUCTUYHOTO OOpOOJIEHHS TIONEpeIHiX eKCHePUMEHTAIbHUX JaHUX BU3HAYECHO
ONTHMaJbHI TapaMeTpy TMpOoLecy TiApoJi3y-eKCTparyBaHHs KapTOIUITHOTO IEKTHHY.
CTpyKTypy OIEp’KaHOrO KapTOIUISHOTO MEeKTUHY JOCHiKeHO 3a jomomororo Y-
CHEKTPOCKOITii.

PesyabraT. BuzHaueHO onTHUMaibHI MapaMeTpH IPOLECY TiAPOIi3y-eKCTparyBaHHs
KapTOIUISTHOTO MEKTHHY. BCTaHOBIIEHO OCOOJIMBOCTI CTPYKTYPH OJIEPIKAHOI'O IEKTHUHY 3a
nonomoror Merony IY-criekTpockorrii. 3’sicoBaHO, MO MEKTHH, BUIIYYEHUH 3 KapTOILT
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MICTUTh 3HAYHY KUIBKICTh OaJlacTHMX PEYOBHH 1 Mae€ HHU3bKY JpariieyTBOPIOBAIBHY
3maTHiCTh. OTpuMaHi 3pa3Kd MEKTUHY MICTATh 3HAYHY KUIBKICTh KpPOXMalio, IO
eKCTParyeTbCs pa3oM 13 TEKTHUHOBHUMHU pEYOBHHAMH 1 OC3DKYETHCS  E€TAHOJIOM.
Bukopucranss GpepMeHTIB A5 T1IpoJTi3y CHPOBUHH ITiJBUILYE YUCTOTY IIEKTHHY.
BucnoBku. Kaproruis - nepcriekTHBHA CUPOBHHA JUIs OTPUMaHHS nekTuHy. Crektpu
KapTOIUISTHOTO IEKTHHY, 3po0JeHi y iHppadepBOHii 00macTi, MiATBEPXKYIOTh HasBHICTh
(yHKIIOHATBHUX (KapOOKCHIIBHHX, TiPOKCHIIFHUX Ta e(pipHO3B'I3aHUX) TPYI y MOJIEKYJIi
UBOrO ToOJicaxapuiy. 3pa3KH TEeKTUHY, OTpHMaHi npH 0OpoOJNIEHHI CHPOBUHHU
(epMEHTHUMU TIpenapaTaMi, MaloTh 3HAYHO OUIBIIY KUIBKICTh KapOOKCHIBHUX Ta
KapOOHIUIBHHUX TPYI, IO CBIYUTH PO YACTKOBHH TiAPOII3 MONicaXapuaiB KPOXMAIIIO.
Knrwowuosi croea: niextus, rinpomnis, kapromis, Mesra, [U, criexkrp.

VK 637.5
BukopucTanusi pocIMHHHX 0Jiii B M'ICHHX MamreTax

ol o 2
Oxkcana Tomuiit, €sreniit Kotsap
1 . o . Y . .
Hayionanvnuii ynieepcumem xapuoeux mexnonoziu, Kuis, Yxpaina
2 o . . . .
O0ecvruii deporcasnuil acpapruil ynisepcumem, Odeca, Ykpaina

Beryn. 3rimHO 3 OCHOBHMMH TOCTYJaTaMH Cy4acHOI HAyKd NpO XapyyBaHHS
(YHKI[IOHAJbHI TPOAYKTH IIOBHHHI BOJIOJITH BIJIACTUBOCTSAMH, HEOOXIMHUMHU JUIsi
MIATPUMKH JKUTTEBO Ba)TUBHX (YHKHIH opraHizmy. OpraHonentudHi i (i3MKo-XiMiuHi
BJIACTHBOCTI HOBHMX (DYHKI[IOHaJIbHUX M'SICHUX NPOAYKTIB € 00’€KTOM IHTEHCHBHHUX
JIOCTIi/IKEHb.

Marepianu i meromu. OpraHojenTUYHI XapaKTEPUCTHKH OyIM BH3HAYEHI MpHU
OITUTYBaHHI KOHTPONBHOI TpymnH 3 10 ocid. di3uko-xiMiyHi BIaCTHBOCTI OyJIM BU3HAUEHI 32
CTaHAapPTHOIO METOJMKOIO, CKJIaJ OJiif — 3a IOMOMOror Ta3oBoi Xpomarorpadii 3rigHoO
crauaapty EN ISO 5509-2002.

Pe3ynbraTi i o0roBopeHHs. 3HaiineHO, 10 JOAABaHHSA POCIMHHHUX OJiil B KiJIbKOCTI
7-10% Mae MO3WTHBHHUI e(pEeKT Ha OpraHOJEeNTHYHI i (I3UKO-XIMIUHI XapaKTepPUCTUKU
BHUT'OTOBJICHUX M'SICHMX mMamreTiB. KOHCHCTEHINS iX crae OULTBII M'SKOI, a CTPYKTypa
Oinbil THy4YKor0. [lOpIBHSIIBHWIA aHaNi3 CKJIAAy S>KUPHUX KHCIOT POCIMHHUX OJil
MiATBEPKYE MOXKIIMBICTh X BHKOPUCTaHHS B TEXHOJOTISIX MaIlTeTiB. 30araueHHs HUMHU
M'SICHUX TIPOAYKTIB JI0O3BOJISIE 3HU3HUTH B PELENTypax IAIITETiB BMICT )XHpPIB TBAPUHHOI'O
noxo/pkeHHs Ha 7-10 %.

Knrouosi crosa: m'sico, maiirer, ojisi, peentypa

VK 664.1.038
XimiuHi pearenTH 1011 inTeHcupikanii npouecis ouneHHs audysiiHoOro coxy

Ceitnana OsstHCbKa, Bita [{upyiasHikoBa
Hayionanvuuii ynieepcumem xapuosux mexnonociu, Kuis, Yxpaina

Beryn. Ilopanmbie ynocKkoHalleHHsST TEXHOJOTIYHOI CXeMH OYMIICHHS IudysiiiHoro
COKY MOXIIMBE 32 PaxyHOK MiJBHIIEHHS e(eKTy O4YMIIeHHs Oe3rnocepesiHhO B MpoIeci
€KCTpakKIii, BIPOBA/PKEHHS MPOTPECHMBHUX TEXHOJOTH 3 BIJOKPEMIICHHSM OCaay a0
OCHOBHOT'O BallHYBaHHs, IHTEHCH(]iKalisg XiMIYHUX 1 aJICOpOLIHHMUX MPOILECIB Ha Pi3HUX
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CTajisIX OYMIIEHHS, BHKOPHCTaHHS JOJATKOBUX BHCOKOC(EKTHBHUX KOAryJsHTIB,
(ITOKYJISHTIB 1 AEMIEBUX IPUPOIHUX COPOEHTIB.

Marepianu i Metonu. Bu3HaueHHS TEXHOJOTIYHMX TOKA3HHUKIB COKIB Ta CHPOIIB
MIPOBEACHO 32 3arIbHONPHUHITAMHI METOMKAMH BIAMOBIIHO 10 JIIOUYUX CTAaHIAPTIB.

Pe3yabraTu i 06rosopennsi. BcraHoBieHo, 110 3a BUTpaT auriapodocdary aMoHio
0,20 % 10 Macu JeKaHTaTy COKY IMOMepeaHhOro BallHyBaHHs MOBHOTa ocajpkeHHs BMC
30inbpIyeThbcs Ha 84,0 %, cojel Kaiblilo Ta aHioHiB KuciaoT — Ha 93,0 %, GapBHHX
pedoBuH — Ha 27,0 %. Yucrora ouunmienoro coky I xapOonizarii miaBuinyerscs Ha 2,0 o,
ITpu BBenenHi y ¢inbprpoBanuii cik | kapOoHizauii qurinpodochaTy aMOHIIO B KUTBKOCTI
0,10...0,15 % nmo m.c. B 30Hi pH 11,5...9,5 cTymiHp ocalKeHHs aHIOHIB KHCJIOT Ta COJieH
KaJIbIlit0 30UIbIIyeThC Ha 85,0 %, OapBHHX pedoBuH — Ha 55,0 %, BMC — Ha 57,0 %, B
TOMY 4YHCIi OLIKOBHX PEYOBHH i MPOMYKTIB iX nectpykuii — Ha 70,0 %, 1110 MPU3BOIUTH 110
CYTTEBOIO TIiJBUIIEHHS 4YUCTOTH coKy Il kapOonizamii — B cepengubomy Ha 2,0 on.
3anpornoHoBaHO MeXaHi3M YTBOPEHHS TiIPOKCUIIANIATUTY MPH BAIHSHO-BYTJIEKHUCIOTHOMY
ouniieHHI nudy3iiiHOro CoKy 3 BUKOpUCTaHHSIM AuTiapodocdaTy aMoHito.

BucnoBku. O0rpyHTOBaHa €(eKTUBHICTh BUKOPUCTAHHS TUTiApodocdaTy aMOHiI0 Ha
MMOYATKOBIM Ta 3aKIIOYHIA CTamigX OYMIIeHHA Au(QyY3IHHOTO COKYy, IO JIO3BOJISAE
inTeHcH(iKyBaTH XiMiyHI Ta ajcopOWiifHI mpomeck B pe3ynbTaTi YTBOPEHHs
TiIPOKCHUIIANIATUTY 3 BEJIHMKOK IMUTOMOIO ITOBEPXHEI0, MiJABHIIUTH YUCTOTY 1 3HU3UTH
B'SI3KICTh OUYHINECHOT'O COKY Ta CHPOITY, 301IBIIUTHA BUXIJ OLTOTO I[yKPY 1 MOKPAIIUTH HOTO
sKicTh. Po3poOiieHi mMareMaTHuHi Mopeli, oOpaHi JIOKAIbHI KpUTEpii ONTUMAalbHOCTI Ta
po3B’si3aHi 3ajavi onTuMmizamii BUTpar aurigpodocdaTy amMoHilO Ui JOAATKOBOTO
OYMIIECHHS JIeKaHTaTy COKYy IIONEpeJHbOr0 BalHyBaHHA Ta (QUIBTPOBAHOTO COKY
I xap6onizarii.

Knrouosi crosa: hochart, riipoKCUIIanIaTUT, OUUIICHHS, TU(Y3id, CiK.

VK 664.1
Bruius riapokoJioinis Ha cTilikicTh GPYKTOBMX HANIOBHIOBAYiB

Omnexcanap Jlucwuii, Bitamiii [Tiukyp, OneHa 3anororibka,
Ornena I'paboBcrbka, Bomoaumup Kobaca, €nuzasera CmipHOBa
Hayionanvnuii ynieepcumem xapuosux mexnonociu, Kuis, Yxpaina

Beryn. [l po3mMpeHHST acOPTUMEHTY Ta IOKpAllleHHS XapyoBOi IIHHOCTI
KOEKCTPY31iHUX BHUPOOIB, B IKOCTI HAITOBHIOBaYa po3p0o0JIeHi (PPYKTOBI HAUMHKH.

Marepianun i meronu. Cepis HAaYMHOK, Ha OCHOBI TEKTHHY Ta WOro cymimi 3
KpOXMaJIeM JIOCHi/PKEeHa OpraHOJEeNTHYHO METOAOM «0araTOKyTHHKa» I10 TaKHM
MMOKa3HUKaM: KOJIip, IIPO30PICTh, CMAK, 3alaX, KOHCHCTEHINIS Ta MMOBEIIHKA B KOPITYCI, JJIsI
JTOCTIDKCHHS TIOBEIIHKM HAYMHKH ITPpH 30epiraHHi, a caMe BOJOTOyTPUMaHHs. BMicT cyxux
PEYOBUH BU3HAUEHO PePPAKTOMETPHYHUM METOIOM.

PesyabraTt. basylounch Ha OTpUMaHHMX JaHUX, 3MIHH MacOBOI YAacTHUKH CYXHX
PEUYOBHUH B Tpolieci 30epiranHsi BUpoOy, cepel JOCIiKYBaHUX 3pa3KiB BUALISIETHCS TpyHa
(DpYKTOBHX HAYMHOK B SIKUX [ialla30H 3MiHU BMICTY CYXUX PEUOBHH CTAHOBHTS Jnie 4,5 -
5,6 %. KpamymMu BUSBHUIKCS: HAUMHKA, 3BapeHa 3 BHECEHHSIM MEKTUHY Ta MOJI. KPOXMAITIO
Emjel Ta HauMHKM Ha OCHOBI SIOJYYHOTrO COKY 3 BHECEHHSIM INEKTHHY. B pemrtu 3pa3skax
HAYMHKU 3MiHA CTAaHOBUTH Bix 6,5 mo 11,5 % cyxux pedoBuH.
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Ha ocHOBi 3arajpHOi OINIHKM ITOKa3HHUKIB SKOCTI BH3HAYCHO ONTHMAJbHI 3pa3Ku
HA4YMHKU. I3 cepii 3pa3kiB HAYMHKH, JUIS BHUKOPHCTAHHS B KO-CKCTPY3IMHUX MPOIYKTaX
PEKOMEHIOBaHI 3pa3Ky, BUTOTOBJICHI 3 BHECCHHSAM IIEKTHHY Ta IEKTHHY B CyMilm 3
MoaudikoBanuM kpoxmaneM Flojel Ha ocHOBI sI0Ty4HOTO COKY.

Kiro4oBi ciioBa: HauuHKa, T'1IPOKOJIOITH, TEKTHH, KPOXMaJIb.

Mpouecu Ta 061agHaHHA Xap4yoBUX BUPOGHULUTB

VK 661.183.122
MeTtoau BiIHOBJIEHHS aACOPOUIIfHUX BJAaCTHBOCTel IIYHTiTa
nmicJiss 00po0/IeHHSI COKY CTOJIOBOro Oypsika

Jlrommuna MenbHuk, 3iHoBi Menbauk, Bonogumup KpuBopotsko
Hayionanvuuii ynieepcumem xapuosux mexnonociu, Kuis, Yxpaina

Beryn. [locnmimkeHo MeToan pereHepaii myHriTa Ui TOBTOPHOTO BUKOPHCTAHHS B
TEXHOJIOTIT BUPOOHHIITBA COKY CTOJIOBOT'O OypsiKa.

Marepianu i meronu. BukopucraHo IIyHTiT — aacopOEHT BYIIIENEBOI HPHPOIH,
3aBISIKM  OCOOJIMBOCTSIM HOro CTpyKTypH. [lOpiBHSHHS aacopOUiHHHUX BJIACTUBOCTEH
pEreHepOoBaHOr0 PI3HMMU METOJAaMH INYHTITY MPOBEIEHO 3a JIONOMOIol edexTa
OYHIIEHHSI COKY CTOJIOBOTO OypsiKa BiJl IIEKTHHOBUX PEYOBHH.

Pe3yabraTi. BayKnBOIO CKJIaIOBOIO IIYHTITA € HAsSBHICTH (DYJIEPEHOBHX BYTJIEIIEBUX
HAHOTPYOOK, IMOBEPXHs SKUX YyTBOPEHA KUIBISIMUA akTHBHOro Byriemto. IllyHrit mae
BUIBHUM ~ IMOPUCTHH  TNPOCTip,  TPEACTAaBICHUA  TPHOXBUMIPHAM  JlabipHHTOM
B33a€MOIIOB’I3aHUX PO3UIMPEHb Ta 3BY)KEHb PI3HOTO pO3Mipy Ta (opMH, BKIIOYAOYH
MIKpO-Me30-MaKpoInopu. BinnpaiboBaHuii OIyHTIT BUCYIIYBaId B My(QeIbHUX Ieyax Mpu
PI3HUX TeMIleparypax i TpuBajocTsaX. JIpyruii MEeTon — BUKOPUCTaHHS MEperpiToi BOSHOL
Tapy JUIs BiJHOBJICHHS a/ICOpOLIHHUX BJIACTUBOCTEH INYHTiTa. BCTaHOBIEHO MOLUIBHICTH
BUKODHCTaHHS METOJMY pereHepauii IIyHTiTA MEPerpiTol0 BOASHOI Iapolo MpH
temnepatypi t=170° C npotsarom 30 xB. JIOCATHYTO MaKCUMAaIbHUN €(PEKT OUUIICHHS COKY
CTOJIOBOTO OypsiKa BiJl IEKTUHOBHX PEUYOBHH PEr€HEPOBAHUM BOJISHOIO MAapOIO0 IIYHTITOM B
34%.

Kniouogi cnosa: memoo, pecenepayis, uiyneim, aocopoyis, ovuwenus, napa.

V]IK 664.404.8:664.64.016
JocigaeHHs] KOHCUCTEHNII AUCIIEPCHUX CHCTEM MeTOA0M rpaBiTaniiiHol meHeTpamii

Bikrop I'yup, Maneda IBanoBa
Hayionanvuuii ynieepcumem xapuosux mexnonociu, Kuis, Yxpaina

Beryn. Meronu BH3HAYCHHS KOHCHICTEHINI XapyoOBHUX MPOIYKTIB MOTPEOYIOTH
BIIOCKOHAJICHHS, CIPOIICHHS EKCIIEPUMEHTAIBHOrO OOJIaTHAHHSA, PO3POOKH €IHHOTO
YHCJIOBOrO IMOKa3HUKA T BUMipIOBAHb.
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Marepianu i meToan. ExcriepuMeHTanbHi TOCHIPKEHHS! BAKOHAHI Ha TPpaBiTalliiHOMy
neHeTpoMeTpi. MaTeMaTH4HEe MOJCITIOBAaHHS BUKOHAHO HA OCHOBI CHJIOBOTO aHAJI3y pPyXy
IpaBITaI[iIHOTO MIEHETPOMETpA.

PesynbraTn. Ha OCHOBI TEOpPETUYHUX JOCITIPKEHb PO3POOJICHO TPOCTHH B
anapaTypHoMy O(QOPMIICHHI CIOCIO BH3HAYEHHsS KOHCHUCTCHINI KOHIICHTPOBAHUX TEKYUUX
XapYOBUX TUCIIEPCHUX CHCTEM. TEOPETUYHO OOTPYHTOBAHO 1 MOOYIOBAHO MAaTEMATHUHY
MOJIENIb PO3PaxyHKy CHJIM OIOPY 3aHYPEHHS TPaBITAIIfHOrO IICHETPOMETpPa, SIK
XapaKTEPUCTHKA KOHCHUCTCHIIIT MPOAYKTY. 3ampOINOHOBAHO MOJENb PYXY IpaBiTalliifHOTO
MIEHETPOMETpa Kpi3b map MPOAYKTY, B OCHOBY SKOi IMOKIaIeHO qudepeHiiaabHe piBHAHHSI
Jpyroro mopsAnky. Po3B’s30k oTpumMaHO MpH KpailoBux ymoBax. Jlis crpouieHHs
MPOBENCHHS JOCIIPKEHh BHKOHAHO Ioro AudepeHIlioBaHHSA 1 BU3HAYCHO IIBHIKICTh
3aHYpEHHS IEHETPOMETPA.

PesynmpTaTi MOCHIIDKEHH PEKOMEHIOBAHO BHKOPHUCTOBYBATH [UIA XapaKTCPUCTHUKU
PI3HUX 32 KOHCHUCTEHITIEI0 XaPUOBHX JTUCIICPCHUX CHCTEM.

Knrouosi crnosa: nienetpallisi, B’I3KiCTh, KOHCUCTEHITIS.

VK 664.1.033
P03anyHOK reOMECTPUIHUX napaMeTpiB oulimaproBada

Jlapuca 3otkina, ['eopriit Bepxona, Haramis Tkauyx
Hayionanvuuii ynieepcumem xapuosux mexnonociu, Kuis, Yxpaina

Beryn. PosrisiHyTO mpoIiec ommaproBaHHsS OYpSKOBOI CTPYXKH. MeTa IOCTiIKeHb -
BJOCKOHAJICHHS! METOAMKH pO3paxyHKy TE€OMETPHUYHHMX IapaMeTpiB IMPOTUTEUIHHUX
OIIIaPIOBAYIB.

Marepianu Tta Merogu. Meromu AOCHiKEHb 0a3ylOTbCs Ha (I3UKO - XiMIYHHX
3aKoHaX (pa30BUX MEPETBOPEHb 1 00POOII BUPOOHUYHX BHIIPOOYBAHb.

Pesyabratn Ta 00roBopeHHsi. BunizeHo OCHOBHI CTajii Ipolecy OIIMapIOBaHHS:
TIOTIepeTHIH HArpiB CTPYKKH, OCTATOYHHUIN HArPiB CTPY)KKHU, PO3/IIEHHS! COKO - CTPY>KKOBOT
cyMmili i TiHW, PyHHYBaHHsS NHiHUM. BuX0oasuM 3 ONTHMaJBbHHX TiAPOAWHAMIYHUX YMOB
MPOBEACHHS TMPOLIECIB Yy OILINapioBayi, 3amporoHOBaHi (OPMYTH Uil PO3PaxyHKY:
JiameTrpa OIIapioBaya, JOBXWHH NPOTUTOYHOI YAaCTUHHU, JOBXHHH JUISHKY 3MIITyBaHHS,
niamerpa 30ipHHUKA - TIHOTaCHHKA.

HaBeneHo OCHOBHI po3Mipu Ajisl OLINaproBayiB pi3HOI MpoxyKTuBHOCTI. OTpumani
pe3ynbTaTh CJiJl BpPaxOBYBaTH NpPU IPOEKTYBaHHI OIINApIOBaviB Uit AUQY3iHHUX
YCTaHOBOK KOJIOHHOT'O, POTALiHHOTO 1 JBYXIITHEKOBUE THITIB.

Knrouosi crosa: ommapiosay, Oypsik, CTpyXKa, IiHa, ra30Bi, qudy3is

Y]IK 663.62
linponnnamika i MacooOMiH B ra3opiIMHHUX cepeJOBHIIAX MPU OYMIIEHHI CTIYHUX
BO/l Xap4YOBHUX HiANPHEMCTB

Onekcanap llleBuenko, Oner bounap, Bonogumup ITinnyoHuit
Hayionanvuuii ynieepcumem xapuosux mexnonociu, Kuis, Yxpaina

Beryn. Mera nocnmimkeHb - iHTeHcHdiKallis TiAPOAWHAMIYHMX 1 MacOOOMIHHX
NPOLIECIB B Ta30piIMHHUX CEPENOBHIIAX TP OYMIIEHHI CTIYHMX BOJA Xap4yOBHX
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T IIPUEMCTBR.

Marepianu i wmeromm. Ilpu TOpIBHSHHI aepamiiHUX CHUCTEM  OLIHIOBAIH
ra3oyTpUMYBaJIbHYy 3[aTHICTh CEpeJOBUIA Ta JUHAMIKY pO3YMHEHHsS KHUCHIO. [lis
eKCIIEPUMEHTAJIbHUX JIOCTIDKEHb PO3pOOJIEHO YCTAaHOBKY 3 PI3HUMH KOHCTPYKIISIMH
TuQy30piB.

Pesyabratu. OCHOBHI HanpsMKH iHTeHCH}iKalii MacoOOMIHHUX IPOIECiB BU3HAYCH]
SK TeHEepyBaHHS 3MIHHMX THCKIB 3a paxyHOK CTBOPEHHS B JIOKaJIbHUX 30HAX
MOTEHIIAJIbHAX TIOJIiB CHJI iHepIii, KOHILEHTpallisi EeHEePreTMYHHX MOTOKIB B 30HAaX
reHepyBaHHs MiX(a3HOi OBEPXHi Ta BUKOPUCTaHHS aepaTopiB-auctepratopis. JloBeneHo,
10 BUKOPHCTAHHS KIHETUYHOI €Heprii IUPKYIAHiHHUX pPiIUHHUX IMOTOKIB y HANPSMKY
CHHTE3y CWIOBHX i € HanpsSiMKOM, MOXIIMBOCTI SIKOrO TIOPIBHSHO 3 IHIIUMH
BTPYYaHHSIMH OI[IHIOIOTHCS Ha MOPSIOK BUILE.

BucnoBkun. BukopucranHs aepatopa 3 roppoBaHUM u(Y30pOM A€ CYTTEBI
MO3UTHBHI 3MiHM WIONO YTPHUMYBaJbHOI 3/aTHOCTI CepeloBHINa IO ra3oBiid ¢a3i Ta
I ABUIIYE TIPHOIU3HO Ha 35 % IIBUAKICTH PO3UNHEHHS KHUCHIO.

Knrouosi cnosa: aepaiiis, CTik, BOJa, TOMOI'CHI3AIlis, Ta3.

VK 664
KoHueHTpyBaHHSI CUBYIIHOT'0 MAacJ/ia B CHUPTOBIi KOIOHI

Onnexkcit Ocunenko, FOpiit JfonomaxkiH, Bsuecnas OcurieHko
Hayionanvuuii ynieepcumem xapuosux mexuonociu, Kuis, Yxpaina

Beryn. [{ns ymockoHaneHHs Tpolecy BUIAICHHS CHUBYIIHMX OJNIiH NpH pekThdikamii
Xap4oBOr0 €THIOBOTO CIIMPTY JOIIFHO BUSBUTH 30HU KOHIIEHTpALill B CHCTEMi €TaHOIN-
BOJIa-130aMiJION, SIKi TPH peKTUdiKalii yTBOPIOIOTh KOHJICHCATH I'€TEPOTreHHOrO THITY, Ta
BU3HAYMUTH JIESIK] X TEXHOJIOTIYHI XapaKTEePUCTHKH.

Martepianu Ta MeToqu. Marepianu Juis TOCIHiPKEHb - CUCTEMa €TaHON-BOJa-i130aMiHOI
Ta CHBYIIIHI 0J1ii. EKcriepuMeHTasbHI JOCTiKeHH (ha30BOi PiBHOBATU PiIUHA-PiAWHA-TIApa
B CHCTEMi €TaHOJ-BOJAA-i30aMiJIONI BHMBYAIKCSI HAa TPWIALl ITUPKY/IAIMIHHOTO THITY.
MopenbHi cyMilli FOTYBaJll BATOBHM METOIOM.

Pe3yabraTu Ta 00roBopeHHsi. Br3HaueHO 30HY KOHIEHTPYBAaHHS CHUBYIIHOI'O Macjia B
CIHPTOBIH KOJIOHI Ha OCHOBI YTBOPEHHsI T'€TEpOI€HHOrO KOHJAEHCATy Iapu B CHCTEMI
€TaHOJI-BOJ[a-130aMiHOJI. 30Ha T€TEPOreHHUX PO3YUHIB B CHUCTEMI €TaHOJ-BOJA-130aMijol
oOMexeHa HOAOK 3 BMicToM ertaHony 8,5...11,4% wmMac, sika yTBOpIOE TIeTE€pOreHHI
muctwiaty nipu 20 °C. TexHOIOriYHO KOHIIEHTpaIlis eTaHony oOunbire 10%Mac, 130aMisIony
— 10% mac y po3uuHi no3BOoiIsie OTpuMartd npu Temrepartypi 91,1 °C rereporeHHUi
quctiisIT. Tlpy HE3bKkHX 3...5% Mac KOHIEHTpalisiX CIUPTIB B PO3YMHI KOe(ilieHT
pektudikauii i30aminony ooMexxeHui 1.

PesynpraTi  JOCHiIKEHb AOIUIBHO 3aCTOCYBAaTH IIPH  YAOCKOHAJEHHI IMPOLECIB
pekTudikaii eTUIOBOro CHHPTY, NMPOEKTYBaHHI PEKTU]IKAIIWHOI KOJOHM, KOHTaKTHHX
MPUCTPOIB, BU3HAYECHHs X KIJIBKOCTI, po3poOui TexHoorii Bigbopy ¢paxiii cHBYyIIHHX
OJTIH.

Knwouoei croea: ciiupT, CUBYIIIHA OJTisl, KOHIIEHTPYBaHHSI.
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Be3nexka :KUTTEAIAIBLHOCTI

VK 316.4: 614.8:364.29
Brnuius npodeciiinoro crpecy Ha 310poB’si NpaliBHUKIB

Jouka Tanesa, Jloopomup Kpamues, Isetko ITpokornos
Vuisepcumem xapuosux mexnonoeiu, Ilnoeodis, boneapis

Beryn. Barato pobounx BBaXkaroTh, IO iX poOoTa BILTMBae Ha 370poB's. CTpec Bce
OLIIBIIIe TIPUIMAETHCS SAK SABHUINE HA POOOUOMY MiCIli, IK€ HETATUBHO MO3HAYAETHCSI HA BCE
OUTBIIHA KIJTBKOCTI JIFONEH. AKTyadbHUM € iACHTHU(]IKAI[ii YMOBH CTpeCy Ha poOOYOMY
MicIIi, sIKi BILTHBAIOTh Ha 3JI0POB'st pOOITHHUKIB.

Martepianu i metoau. Comiooriyde onuTyBaHHS 3 MUTaHb YMOB IIpalli HA POOOYOMY
MICIIi ITpaIliBHUKIB Pi3HUX BIKOBUX Kateropiii i npocgeciii B bonrapii.

PesyabraT Ta obroBopennsi. BropunHuii ananiz Ooirapcbkux aaHux 3rimHo Fifth
EWCS 2010 mokasye, 1mo pobouuii cTpec, AMCKPUMIiHAIISA, HACHILCTBO, 3aJIKyBaHHS Ta
nepecyilyBaHHs MalOTh HEraTHBHY Hil0 Ha 370poB'st Boxrapcbkux poOitHukiB B €C.
MoxHa KOHCTaTyBaTH, IO Taki (akropu, sk Opak dYacy, mo0 OTpuMard podoTy,
BiJICYTHICTh KOHCYJbTalliii 3 pOOITHHMKaMH, KOH(JIKTH MiXX poOOYMMH OOOB’SI3KaMHU Ta
OCOOMCTHUMHM I[IHHOCTSIMH, YacTa HEOOXITHICTh MPUXOBYBATH CBOI MOYYTTS, IMOMIJIKH Ha
po0OTi, SIKi MOXXYTh BUKJIMKATH (i3uuHy TpaBMy abo (iHaHCOBI BTpaTH, CIIOBECHI 00pa3wu,
MOrpo3u 1 TPUHHU3IMBE TMOBO/DKEHHS TaKOX BIUIMBAIOTH Ha 3JI0POB'S MpAI[iBHUKIB
HeraTuBHO. TOMy, CTBOPEHHS NMPAaBOBHX YMOB JJIsI 3I0POBOTO Ta O€3MEYHOro pododoro
cepeloBUINla MOBUHHO OYTH IOCTIHHOIO TypOOTOIO OpraHiB Biaad Ta pPOOOTONABIIA.
Oco0yMBY yBary Ciiji 3BEpHYTH Ha ICHUXOJIOTIYHI HEOE3MEeKH 1 MOB'sA3aHi 3 HUMHU PU3UKH.
Ile mae meprmiopsiiHe 3HauYSHHS, 10 MPALiBHUKK MMOBHHHI OyTH noOpe iH(opMoBaHi 1po
BCIX PHU3UMKU IS 370pOB's Ta Oe3meky Ha poOoTi. BimbIn geranbHE AOCITIHKEHHS
MOB'sI3aHUX 3 POOOTOI0 CTPECOBHX (haKTOPiB HEOOXiHO MPOBECTH I TOro, MO0
3aIpoIOHYBATH aJ€KBaTHI 3aX0H Il pOOOTONABIIIB.

Knrouosi ciioBa: npodecisi, cTpec, epCcoHa, 30POB’sl.

VK 331.46:614.82
IIpnynHHO-HACHIIKOBI 3B'A3KM BUPOOHUYOr0 TPABMATH3MY Ha Xap4OBHX
minpueEMcTBaX

Ompra €Btymenko, Oner €BTYIIEHKO
Hayionanvuuii ynieepcumem xapuosux mexnonociu, Kuis, Yxpaina

Beryn. Meroro poboTH € JOCHIDKEHHS NPUYMHHO-HACTIKOBHX 3B'SI3KiB, IO
MPU3BOIATH 10 TPaBMyBaHHsS Ha MiANPUEMCTBAX XapyoBOi IMPOMHCIOBOCTI. O0’€KTOM
JIOCII/DKEHHSI € SsIBUIlE BHUPOOHUYOrO0 TpaBMAaTU3My Ha MIiANPUEMCTBAX XapuoBOi
npomucioBocti 3a nepion 2003...2012 poku.

Marepianu i Merogm. 3acTOCOBaHI METOIM CTATHCTUYHOTO aHalizy. AHaJi3
MPOBEAHEHO Ha OCHOBI CTATHCTHYHUX JaHUX INOJO BHUPOOHWUYOrO TpPaBMATU3MY IIPO
MIPUYMHA HEUTACHUX BHUIAJIKIB 1 BUIIB MOiH B Xap4OBiil MPOMHUCIOBOCTI.

3 —— Ukrainian Journal of Food Science. 2013. Volume 1. Issue 2
204



—— Abstracts ——

Pesyabratu. OTpuMaHi MaTpuili pU3UKy TpaBMyBaHHS 31 CMepTeNbHHM Ta 0e3
CMEPTENBHOr0 HACHIAKY JUIS 15 BUIIB TMOMiN, IIO HMPUBOMWIMA IO HEIIACHUX BHUIAIKIB i
16 npuunH TpaBMaTH3MY, 32 riepion 3 2003 mo 2012 poku. Po3paxoBaHi 3HaYEHHS PU3UKY
it fioro 240 pisHOBHIIB. 3alpONOHOBAHUI MiAXiA J0 aHANI3y PU3UKIB TpaBMyBaHHS Ha
MAPUEMCTBAX Xap4OBOI IMPOMHCIOBOCTI 3 BUKOPHCTaHHSIM YMOBHOI iIMOBIpHOCTI, SIKMIA
J03BOJIsiE 00’€IHATH PO3pI3HEHY CTaTUCTUYHY iH(GOPMALII0 NPO NPHUYMHU HEIACHUX
BUIAJKIB Ta BHIM MOAIH, 110 MPU3BOIATH JO TPAaBMYBAaHHS B €IMHY CUCTEMY KiJIbKICHUX
OLIIHOK PI3HOBUIIB PU3MKY JUIs apH “TIpHYMHA — BUJ TpaBMatuuHoi rmofii”. Ile neramizye
NPUYMHHI 3B S3KM, 3aKiajieHi B odimidHIA craTHCTHYHIA iHQopMmamii 3 mHUTaHb
BUPOOHMYOr0 TpaBMaTH3My, Ta OIJbII YITKO 1 OJHO3HAYHO BKa3ye Ha 3aXOAW 1 3acodu
eQeKkTUBHOI MpodiIaKTUKK PU3HKIB. Brepiie BCTaHOBIEHO 3aKOHOMIPHICTh paH)KyBaHHS
OiHApHUX CIIBBiTHOLIEHb “NPUYUHA TPAaBMHU — BUJ TPABMATUYHOI MOJIT” JJIsl MiANPUEMCTB
Xap4oBoi ITPOMHUCIIOBOCTI, sIKa MOJISIrae B TOMY, 110 Jiniie 0nu3bko 20% iX 3yMOBIIOIOTH 75
% pusuky TpaBMyBaHHS. OTpuMaHi pe3yJabTaTH MOXYTh OYTH BHKOpPHCTaHI MpH
BJIOCKOHAJICHHI NPOEKTIB YIPABIIHCHKUX pIllleHb 1100 3a0e3nedeHHs Oe3neYyHHX YMOB
npari poOiTHHUKIB ITiAIPUEMCTB Xap4OBOI TPOMHUCIOBOCTI.

Knrouosi cnosa: bOesnexa, npays, mpasmamusm, pusux.

Exonomika Ta ynpasjiHHA

VK 336.011
IToxonskeHnHs Ta cyTHicTh rpomeii. CyyacHui nmormasig

Tamapa I'oBopymiko, Inna CutHuk
Hayionanvuuii ynieepcumem xapuosux mexnonociu, Kuis, Yxpaina

Beryn. CyuacHi TeopeTH4Hi JOCIIKEHHS IOAO0 CYTHOCTI Ta MPUPOIH TPOLIEH MAIOTh
0araTo CymepewIMBHX MOIISIAIB. MeTa JOCIiPKEHHS - BUBYUTH OLTBIN TITMOOKO I1i MUTaHHS
1 TOKa3aTH CBOe OaueHHs JaHOi MpOOJIeMH, OCKUIBKM BBa)Ka€MO ii aKTyalbHOK 1 B
Cy4acHHX YMOBaxX €KOHOMIKH, sIKa 3a3HA€E MOCTIHHMUX 3MiH 1 IEPETBOPEHb.

Martepianu i metoqu. TeopeTnvHOIO Ta METOMOJOTIYHOI OCHOBOKO JOCIIIKEHb
CTajau poOOTH BITUM3HSHUX 1 3apyODKHUX yueHHX. J{OCHiPKEHO 1 MpoaHali30BaHO poOOTH
A. Cwmita i [I. Pikapno, K.P. Makkonen ta JI.C. bpro, Ycockina B.M., Kpacaginoi JI.H.,
Kpagiosoi I'.1., Capnyka M.1., Mopo3a A.M. Ta iH.

PesyabraTtu. PO3rnsHYBIIM OCHOBHI MOIVISAM HAa BHU3HAYEHHS CYTHOCTI T'POLICH,
MOXEMO BIiIMITUTH 0araToacneKTHICTh 1 CKJIQAHICTh TpomoBoi mpupoxu. ['pomri
3HAXOJATHCS B TIOCTIHHIN €BONIONIT, TX PO3BUTOK € HEMPSIMOJIIHIHUM, 1 HOCHTb IIMKJIIYHUNA
xapakrep. CripoOHM mepeHecTH 3aKOHOMIpHOCTI J00pe BHBYeHHX (opM rpouield Ha ix
CcydacHe PO3YMIiHHS MOXYTb OYTH He AyXe ycHilmHUMHU. PyxiuBa, AMHaMiyHa mpuposa,
MIHJIUBICTh, TIEpPEXiJl BiJ OJHI€l NOMIHYIOYOIO, SIKIIO TaK MOXXKHA BUCJIOBUTHUCS, PHUCH
XapaxkTepy Trpollei, M0 IHIIOI, HEe JaloTh y LIJIOMY OCATHYTH iXHIO CyTHICTh. I3 wyaciB
BUHHMKHEHHS TOBAPHOI'O BUPOOHHWITBA 1 IO HHUHINIHBOTO 4Yacy BiAOymucs 3HauyHI 3MiHU.
KpenutHa mpupona rpomieid npuidnnia Ha 3MiHy ToBapHid mpuponi. ['pouri HaOynu puc
KariTaabHoi BapTocTi. PazoM i3 TuM y cyTi Tpomieil Oyna i 3anumaerhes iHpopMalliiHa
ckiazioBa. He 3Bakaiouu Ha Te, IO CYTHICTh IpOIIEH CKIIQJHE SBUILE, IPH LOMY BOHO
LIJIKOM 30arHeHHe. Y HiBepcallbHOrO0 BU3HAYEHHS IpOLIel, Ha Hall OIS, HE MOXe OyTH,

—— Ukrainian Journal of Food Science. 2013. Volume 1. Issue 2 3
2065



—— Abstracts

SK 1 imeanmpHOl ¢opMu Tpomed. Y cyri Tpouieli OCHOBOIW € iX 34aTHICTh OyTH
BMICTHJIMIIIEM, 3TYCTKOM BapTOCTi, €KBIBAJICHTOM, IHCTPYMEHTOM CKOHOMIUHHX BiTHOCHH
JIIOZICH 1 A3epKajioM, IO BioOpaXkae BCi CYIEPEUHOCTI CYCIIiIbCTRA.

Knrouosi crnosa: epouti, konyenyis, payionanizm, e6on0OYIOHI3M, QIHaAHCU.
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Abstracts in Russian
AHHOTAIIMMN

NMuwgeBble TEXHONIOrMTHU

VK 664.292
HpHMeHeHHe KPHOTEKCTYPATOB KpaxmaJa 1 UHKANCYJHPOBAaHUA KBEPUETHUHA

Enena I'paboBckas, Anekcannpa Jlanunesny, Auapeii ['opaueHko
Hayuonanvnwiii ynueepcumem nuwegvix mexnonozuil, Kues, Yxpauna

Berynienne. XpaHuTh W TpPaHCHOPTHPOBATH OHMOJOTMYECKHM AaKTUBHBIE BEIIECTBA
MOXXHO TYTEM HX BKJIIOUYEHUS B CTPYKTYpy TIPHPOJHBIX BBICOKOMOJIEKYIISPHBIX
COEIMHEHUH, WIpallMX poiib MHKpoKarncyn. IlyreM HHKanCyaHMpOBaHHS MOXKHO
MepeBeCTH HEKOTOphIE COEIMHEHHST B pacTBOPUMYIO (oOpMy, HYTO TIOBBINIAET UX
YCBOSIEMOCTb. MaTepHaibl Uil MHKAIICYJUPOBAaHUS - OENIKH, MMOJIMCaxXapuabl, B YaCTHOCTH
Kpaxmal.

Matepuanbl u MeToabl. [IpenMeroM UcciienOBaHUs - KpaxMall, MOJTYYEHHBIH MyTeM
3aMOPaKMBAHUsI KpPaxMaJbHBIX KJIEHCTEpOB, M TPOAYKT €ro B3aMMOJCHCTBUS C
kBepueTuHoM. [lomydeHHBIE MPOAYKTHI WCCIEAOBAIM C IIOMOUIBIO CKAHUPYIOLIETO
anexTpoHHoro Mukpockona LEO 1420 (Germany), peHtreHo(}ha30BbIi aHaIU3 IPOBE/IEH C
ITOMOIIBI0 peHTreHOBCKoro audpakromerpa HZG4A (Carl Zeiss, Jena, Germany), mis
M3y4EeHUs] cocTaBa ObUT UCHONB30BaH Meron Y D-BHIMMON CHEKTPOCKONHMU Ha NpHOOpe
Thermo scientific Evolution 600, UV-VIS.

PesyabraTbl.  UM3rotoBneHo  00paslbl  KPUOTEKCTYpaTOB  Kpaxmaja  IyTeM
3aMOpaXMBaHUsI CYCNIEH3UM KYKYpPY3HOro Kpaxmajna KoHmeHtparued 5 u 10 %, wu
UCIIONIb30BAHO UX JJIsl MHKAIICYJIMPOBaHuUs KBepleTrHa. CpaBHHUBas MOTyYEHHBIE CIIEKTPBI
uv-vis Kpaxmana, KBeplieTHHA U MPOJYKTa COPOLMH KBEPLETHHA HA KpaxMaJle, YCTAaHOBHIIH
HaJIMYUEe XUMHYECKOTO B3aMMOJICUCTBUS MEXKAY MOJEKyJaMH KpaxMalla U KBEpLETHHA.
Penrrenogazoeiii ananuz (PDA) mokazan HM3MeHEHHsST B CTENEHH KPUCTALTMYHOCTH,
MPOUCXOJSIIME TPH MOMUPHKAMM KpaxMmana 3amopaxuBaHueM. P®DA mnpoaykra
B3aMMOJICHCTBUSI KPHOTEKCTypaTa KpaxMayia ¢ KBEpPLETHHOM IOKa3al, 4TO KBEPUETHH B
HEM HaxomUTCs B  HEKPHUCTAJUIMUECKOH (¢GopMe TIIpH  COXpaHEHHMH aMOpQHO-
KPHCTAJUTMUECKOH CTPYKTYPBHI IIOPUCTOr0 Kpaxmaia.

BeiBonpl.  lcnonb3oBaHHME ~— pacTBOPHMBIX ~ KOMIUIEKCOB — KBEpIETHHA  C
KPHOTEKCTYpaTaMu KyKypy3HOro KpaxMaJia, YTO OTKPBIBA€T MEePCIEKTHBEI CO3AaHMs Ha UX
OCHOBE IUIIEBBIX JOOABOK 03/I0POBUTEIBHOIO JICHCTBUSL.

Knwuegvle cnoea: KpaxMan, 3aMOpaXMBaHHME, KpPUOTEKCTypar, KBEpLETHH,
WHKAIICYJINPOBAaHUE.

VK 663/664.26
Bausinue padMepa 4aCTH10K 3MyJ'lePI]7] HA KAYeCTBO M CTAOMJIBLHOCTH HAIINTKOB

Okxkcana Jlyrosckas, Bacunmit Cunop
Hayuonanvnwiii ynueepcumem nuwegvix mexnonozuil, Kues, Yxpauna

—— Ukrainian Journal of Food Science. 2013. Volume 1. Issue 2 3
2067



—— Abstracts ——

Beenenue. HeoOxonumo omnpesienuTh BIMSHHUE Pa3MEPOB YacTHIl Ha CTaOMIBHOCTB
SMYNbCUH B MPOLECCE UX XPAHEHUS M UCIOJIBb30BaHUs B IPOU3BO/ICTBE HAITUTKOB.

Metonpl mcciaenoBanuid. lccriemoBanmuck 00paslbl ASMYNIbCHHA € Pa3IUYHBIMU
crabuinzaropaMu ( ryMMHApaOHK, MOIU(QHUIIMPOBAHHBIH Kpaxmai), pasmepamu ot 0,1-1,0
MKM u Oonee 1,0 mxm. IIpu onpeneneHnu CTaOMIBHOCTH SMYJIBCHH, JTHAMETP YacCTHIL
ONpENeIEHO METOJOM JIa3€PHOW TIpaHYIOMETPHUM U IOCTAHOBKM HA YCTOWYHBOCTH
0e3aJIKOroJIpbHOro HarmuTKa Ha 180 jHel, B KOTOPOM HCIOJIB30BAJICS IMYIIbCHUSI.

PesyabraTbl. TexXHONOTMM TIPUTOTOBIEHHS OMYIBCUH C TyMMHApaOHMKOM |
KpaxMajoM OTIHYaroTcs. [ MomydeHus SMylIbCHH C YacTHIAMU 10 1 MKM BaXKHO
nogo0paTh JaBJiIE€HHsI TOMOI'€HU3aTopa JJIsl ONpe/elIeHHOW BOMHOM M MmacisHod ¢a3. B
mpollecce XpaHEHWs MPOAYKTOB ¢ pasMepoM dyactun Oomee 1,0 MKM MOSBISUTOCH
«KpEMOBaHHE », KOTOPOE CBSI3aHO C HAPYLIEHUEM CTPYKTYPhI AIMYJIbCHUH, IPEOOpPa3OBaHUs
MAacJISTHBIX YacTUIl B OoJiee KpYyNHbIE M BCIUIBITHSA WX Ha MOBEPXHOCTh. B mpoaykrax c
pasmepamu uvactun SMmynbcud 0,1-1,0 MKM 3TUX HM3MeHeHUH He HaOmomanock. [lpu
W3TOTOBIICHUH OMYJIbCHOHHBIX IPOAYKTOB, C LEJbIO COXpPaHEHHS WX CTAaOWIBHOCTH H
KauecTBa, pa3Mep YacTHIl AMYJIbCHUM He nobkeH mnpeBbimarh 1,0 mMxMm. Pesynbrathl
HCCIIEI0BAaHUNA MOYKHO IPUMEHUTH B IIPOU3BO/ICTBE SMYIBCUN JJI HATIUTKOB.

Knrwouessle cnosa: smynbeusi, haza, rOMOreHU3aTop, CTaOMIBHOCTD

VK 637.14
Texnosorus Mpou3BOACTBA KYMBICHOI'O (l)yHKlIl/IOHa.TlBHOFO HAaIIMTKA

Pycnan MakcroroB, Enena ConoBréBa, Anekcannp MawmiieB, Banepuii Koznos
Mockosckuii cocyoapcmeennbiii ynugepcumem mexnonozuu u ynpaeienus um. K.I'. Pazymosckoeo,
Gunuan 6 2. Meneys, Pecnybauxa bawkopmocman, Poccus

Bawkupcroe pecuonanvrnoe omoenenue Medxcoynapoonoii akademuu azpapro2o oopazoeanus

Beenenue. Llens pabotsl - pa3paboTka TEXHOJIOTHH HPOU3BOJACTBA M TOBAPOBEIHAS
OLlEHKa  HOJO00Oram€HHOrO0 KYMBICHOTO — HAlUTKa, TPOAYKTa  (YHKIMOHAIHHOTO
Ha3HAYCHUSL.

Martepuanbl u Metonabl. VccnenoBaianch Marepualbl: KOOBUIBE MOJIOKO, KYMBIC,
KYMBICHBIIl HAaIMTOK M3 KOPOBBETO MOJOKA, OOOTamleHHBIH HOJAOM © WHYJIWHOM.
Onpenensuin coaepKaHue MaccoBOM KOHIEHTpAIMU i0/1a, CBUHIA, MEIH, LIMHKA, KaJMUs
Ha BOJBTAMIIEPOMETPHUUECKOM aHalu3atope JKoTecT-BA. AHTHOKCHAAHTHBIE CBOWMCTB
WHYJIWHA W KOMIUIEKCA HOA-WHYJIUH OIpE/AeNeHbl METOIOM XEMWJIIOMHUHECIIEHTHOI'O
aHau3a.

Pesyabratel u o6cy:knenue. [IpemnokeH HOBbIH OOBEKTHBHBIA TOBAapOBEIHBIN
MoKa3aTesb aHaln3a Ka4yeCcTBa KyMbICa M KYMBICHBIX HAITUTKOB, OCHOBAHHBIN Ha U3y4E€HHU
WHTEHCUBHOCTH  TPOLIECCOB  CBEpXCNa0doro  CBEYEHUs  NpoAykTa.  Paspaboran
MOTUDHUIIPOBAHHBI METOJ XEMITFOMUHECIIEHTHOrO aHAIH3a C HCIoyb3oBaneM 1107 M
pactBopa a30JUM300yTUPOHHUTPHUIIA B Ka4yecTBe WHHIATOPA TIPOLIECCOB
CBOOO/THOPAIUKAIBHOTO TMEPEKHCHOr0 OKHCIEHHs JHUIUA0B. HaydHo 0OOCHOBaH crioco0
JKCIIPECC-OLIEHKH  KAYeCTBEHHBIX  XapaKTEpUCTHK  KyMbIca  METOJOM  XEMHJIIO-
MUHECIIEHTHOI'O aHajJHu3a: OIpPEAENISIOT CBETOCYMMY M MAaKCUMAaJbHYIO CBETUMOCTH
XEMUWJIIOMUHECIIEHIINY KyMbICa; TIPU UX 3HadeHusX B npexaenax ot 0,93 + 0,07 y.e. no 2,17
+ 0,26 y.e. u oT 0,57 + 0,05 y.e. 710 1,92 &+ 0,41 y.e., COOTBETCTBEHHO, MPOJYKT OILIECHUBAIOT
KaK COXpaHUBIIMI KauyecTBO W OMOJOTMYECKYI0 LEHHOCThb. [IpoBeneHa nabopaTopHas H
MPOMBILIUIEHHasT  anpoOanusi  pa3pabOTaHHOM  TEXHOJOTMH  HAIHMTKOB  KYMBICHBIX,
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00OraméHHBIX WHYJIWHOM W HOAOM B TPOMBIIUICHHBIX VCIOBUsAX. Ha Momenmsax
9KCIEPUMEHTAIBHOIO HOIHOTO MeUIMTa y KPHIC MOKA3aHO, YTO HAIUTOK KYMBICHBIH,
0o0oraIméHHbI HOMOM W WHYJIMHOM, XapaKTepU3yeTcs (PU3HONIOTHYECKON aKTHBHOCTHIO.
JlokazaHo dKOHOMHYECKYI0 3()()EKTHBHOCTH MPOU3BOJICTBA HANWTKA. BHeapeHHE
pa3pabOTKH HAa MOJIOYHBIX MPEANPHUATHAX ITO3BOIMT OOCCIICYUTh HACEICHUE 3JI0POBBIM
(YHKIIMOHATIHHBIM ITUTAHUEM.

Knrouegvie cnosa: MoaoKo, KyMBIC, O, HHYJIUH.

V]IK 664.8.037.5
I/I3yqelme (l)a:{ﬂBbIX nepexoaoB «Bojaa — J'[éll» B PaCTUTECJIbHOM CbIPbLE

lNanuna Cumaxuna, Hatanus Haymenko, Cetyiana Xamnancuaa
Hayuonanvnwiti ynueepcumem nuwegvix mexnonozuil, Kues, Yxpauna

Breaenue. J[71s1 pa3paObOTKH ONMTHMABHBIX TAPAMETPOB 3aMOPAXKUBAHUS HEOOXOIUMO
YCTAHOBHUTH TEMIIEPATYpPHbIE MHTEPBAJIBI KPUCTAJUTU3AIMU BOJBI, cocTaBisiorieil 10 90%
MAacChl IJIOM00BOIIHOIO CBHIpbs. L{enbio paboThl SIBIsiETCS M3ydeHHe (PA30BBIX MMEPEXOI0B
«BOJIa — JIE» B Pa3HbIX BUIAX CHIPhS [IPU €r0 3aMOPaKUBAHUH U TLTABJICHHUH JIbIA.

Martepuaibl W MeTOAbI. IIpeaMeTOM HCCASIOBaHMN CTAId JUKOPACTYIIHE W
KyJbTUBUPOBAHHBIE STOMBI, MIMPOKO PACIPOCTPAHEHHbIE HAa TEPPUTOPUU YKPaWHBI, —
CMOPO/IUHBI, YEPHHUKH, ITUITOBHUKA, KITIOKBBI, KIYOHUKH | T.1. VICclemoBaHus pOBOIAMIH
MeTroaoM AU (epeHIHanbHON  CKaHUPYIOMIEH MHKPOKAJIOPUMETPHH, KOTOpas JIaer
3HAYUTEIbHBIA 00heM HH(POPMAIMU KaK OTHOCHTEIBHO COCTOSHHS BOJBI B KJIETKAX, TaK U
0 COOTHOIIIEHUH CBOOOTHOMN U CBSI3aHHOM BOBI B HCCIIEIYEMBIX MaTepUaax.

Pe3yabTathl u 00cy:kaeHus. OnpeneeHo TeMIepaTypHble HHTEPBAIIbI, ITPU KOTOPBIX
Haunbosee 1e7ec000pa3HO MPOBOANTE 3aMOPAYKHUBAHUE PA3IUUHBIX BHUIOB CHIPHS C TOUKH
3pEHUS] MAaKCUMAaJbHOI'O COXPAHEHHMsS BCEX I[IEHHBIX OHOKOMITOHEHTOB CBIPbS M
LETOCTHOCTH CTPYKTYPHI IIOAOB U SO,

Knwueevle cnosa: HU3KHE TEMIEPATypbl, BOMa, JIEA, IUIOJOOBONIHOE CHIPBE,
OMOKOMIIOHEHTEL.

VK 637.5
HUcnonb3oBanue MHUHEPATBbHBIX 110631;01( B MNPOU3BOACTBE MACHBIX IPOAYKTOB

Cepreii BanoB, Bacunuii [Tacuunsiii, Banentun OnuiieBckuid,
Amnppeit Mapunus, Upuna TumorieHko
Hayuonanvnwiti ynueepcumem nuwegvix mexnonozuil, Kues, Yxpauna

BBenenue. B mocienHue roapl B Tpymie MNUINEBBIX JOOABOK, PEryIUPYIOLUIMX
KOHCHUCTEHIIMIO, OOJIbIlIOE BHUMAaHHE Y/AENseTcs CTaOMIM3alMOHHBIM CHCTEMaM, KOTOphIE
coJiepKaT HECKOIbKO KOMITOHEHTOB.

Matepuansl u Meroabl. OIpenensyii ONTUMAIbHBIH COCTaB KOMIIO3MIIMOHHBIX
cMmeceil 1Mo (aKTOPHOMY OKCIIEPUMEHTY, IBeT 1o mKkaine «TuHTOpamay», Biaro-
CBSI3BIBAIONIYI0  CIIOCOOHOCTh W IUIACTHMYHOCTH CMECEH  METOZOM  IPECCOBAHWUS,
TEPMOCTOMKOCTh pa3pabOTaHHOTO HAMH CBEKOJILHOT'O KPACHUTENSI METO/IOM HAarpeBaHHUs TPH
pa3HbIX TemIrepaTtypax, & -loTeHInall PACTBOPOB KPACHTENS C IUIIEBBIMU JI00aBKaMHU.

—— Ukrainian Journal of Food Science. 2013. Volume 1. Issue 2

289



—— Abstracts ——

PesyabTaThl. OnpeneneH palUOHAIBHBIA  COCTaB  CTPYKTYPO-MOJAEIHPYIOLIUX
KOMIIO3MIMH, Ha OCHOBE HAHOKOMIIO3UTOB M Pa3pabOTaHHOIO KPAaCHOTO KpacuTens W3
cBekiibl. [loaTBeprkaeHa BO3MOXKHOCTh CTAOMNIM3alMU &-TIOTEHIMana CBEKOJILHOIO COKa
OydepHBIM KOMIUIEKCOM W MHHEpPAIBLHOH J100aBKOH, MEPCIEKTHBHOCTh HCIOIB30BaHUS
JTAaHHBIX KOMIIO3UTOB B TEXHOJOTMHM IIPOM3BOACTBA MSCHBIX U MSCOCOJEPIKALINX
MPOAYKTOB, MPOM3BOAMMBIX MO TEXHOJOTHSM MPOU3BOJCTBA BapeHBIX KOJNOAC U MSCHBIX
xJ1e00B.

Kniouesvie cnosa: xpacuresb, cTaOMIM3aIMsA, HAHOKOMIIO3UT, MSICO.

YK 664.8 : 663.674
YcTaHOBKA TSI KOHTPOJIS TEMIIEPATYPHI MPOAYKTOB BO BPeMsl X0JIOMHIbHOMH
00paboTKu

Makcum Macaukos, ['anuna [omumryk
Hayuonanvnwiii ynueepcumem nuwegvix mexnonozuil, Kues, Yxpauna

Brenenue. Onpenenenne KpUOCKOMUUECKON TeMIepaTyphl — OIHA U3 BaXKHBIX 3a/ad
IIpU TPOM3BOJACTBE MOpOKEHOro. B HacTosmee BpeMs OTCYTCTBYIOT JaHHBIE O
KPHUOCKOMUYECKUX TeMIIepaTypax HOBBIX cMeced st MopokeHoro. CTaHIapTHBIH MeToJ
OTIpeIeNIEHUs] KpUOCKOITMUECKONW TeMIIepaTyphl UMEET ONpe/ie/IeHHbIE HEOCTATKU.

Martepuansl u MeToabl. HoBble cMecH 111 MOPOKEHOTO U JUCTHUIMPOBAaHHAs BOAA
WCCIIEJOBAINCH TIPH TIOMOIIM YCTaHOBKH, OCHOBOH KOTOpO# ObLIM TepMomnapbl T-Tuiia,
koHTposuiepsl ICP I - 7014, npeobpasoratenu curaana ICP I - 7520 u [1K co cnienuaibHbIM
nporpammubiM obecrieduenrieM NDCONUTILvV3 ans peructpanuu TeMnepaTyphbl.

PesynbraTnl. IlocTpoeHs! kpuBble 3amopaxkuBaHus 20 HOBBIX cMeced s
MOPOXXEHOTO Ha MOJIOYHOH M OEe3MOJIOYHOM oOcHOBax. M3 KpUBBIX OIpe/eneHbl
KPUOCKOMUYECKHe TeMIepaTypbl Al 3THX cMmecedl. Mcmonp3oBaHue IUCTUIIMPOBAHHOMN
BOIBl B TEYEHHE BCErO BPEMEHM HU3MEPEHUM IO3BOJIIO YBEJIWYUTH HUX TOYHOCTb.
OnHoBpeMeHHOE U3MepeHue A 4-5 cMecell ¢ uCoNb30BaHueM 2-3 TepMonap A KakKJ0i
CMECH TMO3BOJIMIO YBEINYUTh TOYHOCTh U3MEPEHUH M COKPATUTh UX MPOJODKUTEIBHOCTb.
YcoBepiIeHCTBOBAH CIIOCO0 ONpeeNieHusT KPHOCKOIMYECKOW TeMITepaTyphl ¢ HOMOIIBIO
Tepmonap. CrpoekTHpoBaHa M coOpaHa JiadopaTopHas YCTaHOBKAa ISl ONpENEICHHS
KPUOCKOIUYECKON TeMIIepaTyphI.

Knrouegule cnoea: MopoxxeHoe, 3aMOPAKUBAHUE, KPUOCKOIHS.

YK 664.292
HccaenoBanue cnocofoB M3BaedeHNns NEKTHHA U3 KapTodens

Anna ITactyx, FOmus ['punaii, Erenmii I"'paboBckuit
Hayuonanvnwiti ynueepcumem nuwegvix mexnonozuil, Kues, Yxpauna

Brenenue. KpoMe TpaauIIMOHHBIX CBHIPHEBBIX PECYPCOB JIs NMIPOU3BOJICTB MEKTHHA -
SIOJIOYHBIX W HUTPYCOBBIX BBDKUMOK, HEPCIICKTUBHBIM CHIPbEM SIBJIICTCS KapTodenbHas
Me3ra, KoTopas o0pa3yeTcs B pe3y/bTaTe IPOM3BOACTBA KpaxMana U3 KapTodens u
COJIEPXKUT OKOJIO 2...5,5 % MeKTHHA K Macce CyXUX BEIIECTB.
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Marepuaiabl U MeToABbI. MaTepuan HCCIeIOBaHMN - KapTodenbHas Mesra. Ilyrem
CTaTUCTUYECKOH 00pabOTKM MPEbIAYIIMX HKCIEPUMEHTANBHBIX JAHHBIX OIPEIeIeHbI
ONTHMAaJbHBIE TapaMeTphl Mpolecca THAPONN3a-3KCTPArupOBaHUsl  KapTO(PEIbHOTO
nektrHa. CTpyKTypa MOJIYYEHHOrOo KapTO(eNbHOro MEKTHHA HCCIeNOBaHa IPH MOMOIIN
HK-cnekrpockonuu.

Pesyabrarbl. [lyreM muiaHHpOBaHMSI SKCIEpUMEHTa M CTATHCTUYECKOW 00paboTKu
SKCIIEPUMEHTAIIBHBIX IAHHBIX ONpPE/eIeHbl ONTUMAaJIbHBIE TTapaMeTPhI IPOLecca THIAPOIH3a
- OJKCTparupoBaHHsl KapTo(enbHOro mekThHa. lcciemoBaHbl OCOOEHHOCTH CTPYKTYPHI
MOJIYYEHHOT 0 MeKTHHA ¢ nmoMomipio Meroaa VK - criektpockonuu. BeIsiICHEHO, YTO EKTHH,
U3BATHIA U3 KapTOQessl, CONCPKUT 3HAYMTEIHbHOE KOJIMYECTBO OayutacTHHIX BemiecTB. C
MOMOIIBI0 MHKpO(OTOrpapoBaHusl IOKAa3aHO, 4YTO IIOJY4EHHBIE 00Opa3lbl NEeKTHHA
coJiep)KaT 3HAYMTENIbHOE KOJWYECTBO Kpaxmaja, KOTOPBIH SKCTparupyercs BMECTe C
MEKTUHOBBIMU BELIECTBAMU M OCaKAAeTcs AdTaHoioM. lMcronb3oBanue (epMeHTOB Juist
THJIPOJIN3a CHIPHS MOBHIIIAET YUCTOTY TIEKTHHA.

BuiBonbl. Kaprodens — mepcrieKTHBHOE ChIpbe IS MOdTydeHHs nekTuHa. CIeKTps
KapTo(elbHOrO MeKTHHA, CeNIaHHbIe B NHPPAKPACHOH 00JIaCTH, MOATBEPKIAIOT HATMYHE
(YHKIIMOHANBHBIX  (KapOOKCHIIBHBIX, THAPOKCHJIBHBIX U e(QUPHOCBSA3aHBIX) Tpynn B
MoJIeKyJe 3Toro mnonucaxapuna. OOpasupl MEKTHHA, MONyYEHHBIE NMPH 00pabOTKE CHIPbS
(bepMEHTHBIMU IIpeTiapaTaMu, UMEIOT 3HAYUTEIBHO OOJbIIee KOIUUECTBO KapOOKCHIBHBIX
U KapOOHWJIBHBIX TPYIII, YTO CBHIETEIHCTBYET O YACTHYHOM THAPOJIU3E TOJINCAXAPHUIOB
Kpaxmaia.

Knrwouegsle cnosa: nektiH, ruaponus, kaprodens, mesra, UK, ciextp.

VK 637.5
HpnMeHeHne PACTUTECJBHBIX MAaCeJ B MACHBIX NalITETAX

vl v 2
Oxkcana Tomuwmii', EBrennit Kotnsap
Ji o o
Hayuonanvuwiii ynueepcumem nuujesvlx mexnonoaui, Kuee, Yxpauna
2 . . N
Ooeccxuii eocyoapcmeennuiii azpaprnuiii ynusepcumem, Odecca, Yxpauna

Beenenue. CormacHO OCHOBHBIM TMOCTYJIaTaM COBPEMEHHOW HAayKH O IHTaHHU
(YHKIIMOHANBHBIE TPOAYKTH JIODKHBI 00JIaJlaTh CBOWCTBAMHM, HEOOXOAWMBIMH JUIS
Mo /Iep )KaHus JKU3HEHHO BaXKHBIX (QYHKUMHA oprann3ma. OpraHolenTH4ecKre W (QpU3uKO-
XMMHUYECKHE CBOMCTBA HOBBIX (DYHKIIMOHAIBHBIX MSICHBIX MPOJYKTOB SIBIISIOTCS O0BEKTOM
WHTEHCUBHBIX MCCIIEIOBAHUIH.

Matepuanbl 1 MeToabl. OpraHojenTHIECKUE XapaKTEPUCTUKU OBUTH OIpeeeHbI
IIyTeM ONpallMBaHUSA B KOHTPOIbHOM rpynmne u3 10 moneil. @usuko-xuMudeckrue CBoicTBa
ObUTH ONpe/ieNieHbl MO CTaHIAPTHOW METOIUKE, COCTAaB Macen — IPH IOMOIIM TI'a30BOU
xpomarorpaduu cornacHo ctanaapty EN ISO 5509-2002.

PesynbTaTnl m 00cy:kaeHue. BHeceHHe pacTUTENbHBIX Macenl B KoiuuyectBe 7-10%
MO3UTHBHO BIHMSET HAa OpPraHOJENTHYeCKHEe U (UIUKO-XUMHUYECKHE XapaKTePUCTHKU
W3TOTOBJICHHBIX MSICHBIX MamTeTOB. KOHCHUCTEHIMS MX CTaHOBUTCA OoJyiee MSTKOH, a
cTpykTypa Oomee rTHOKOH. CpaBHUTENBHBIH aHANM3 COCTaBa JKUPHBIX  KHCIOT
pacTUTENBHBIX Macell IOATBEPKAAET BO3MOXKHOCTh WX NPUMEHEHUS B TEXHOJOTHSX
namTeroB. OOoraiieHne MMM MSCHBIX TPOJIYKTOB MO3BOJISIET CHU3UTH B pelenTypax
MAIITETOB COEP)KaHUE KUPOB KUBOTHOT'O POUCX Ok IeHHs Ha 7-10 %.

Knrouegwle cnoea: Msco, mauireT, Macio, peLentypa.
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VK 664.1.038
XuMHu4YecKHe peareHThl VIt HHTEHCH(PMKAIUH POLeCCoB
04nCcTKH TU(PY3MOHHOIO COKa

Cgernana OmnsHckasi, Bura LpipynsHIKOBA
Hayuonanvnwiii ynueepcumem nuwegoix mexnonozuil, Kues, Yxpauna

BBenenue. [lanmpHelilnee yCOBEPIICHCTBOBAHHE TEXHOJOIMUYSCKOW CXEMBI OYHCTKU
UG GY3HOHHOTO COKa BO3MOXHO 3a CUCT MOBBIMICHHS 3P HEKTa OUUCTKH HEIMOCPEACTBEHHO
B IIPOIIECCE IKCTPAKIMH, BHEIPCHUS MPOTPECCUBHBIX TEXHOJOTHH ¢ OTJCIICHHEM 0CaIKa 10
OCHOBHOT'O M3BECTKOBAHUS, MHTCHCU(DHUKAIIMA XUMHICCKUX U aJICOPOIIMOHHBIX MTPOICCCOB
Ha Pa3HBIX CTAIUAX OYUCTKH, HCIONB30BAHUS JOIMOJIHHUTEIBHBIX BBICOKO3(D(EKTUBHBIX
KOaryJsHTOB, (UIOKYJISIHTOB M IPUPOIHBIX COPOCHTOB.

Martepuanbl m MeToabl. OlpeeicHHe TEXHOJIOIMYSCKHX ITOKa3aTeleH COKOB U
CHPOTIOB TPOBEICHO IO OOIICNPHHATHIM METOAMKAM B COOTBETCTBUHU C JICHCTBYIOIIUMHU
CTaHIapTaMHU.

Pe3synbTaThl W 0OCyXKIeHHMe. YCTaHOBJIICHO, YTO BBEICHHE B JCKaHTaT COKa
npeaBaputenbHoro ussecrkosanus 0,20 % g0 m. ¢. guruapodocdara aMMOHHS TTO3BOJISET
YBENIUYUTH MONHOTY ocaxaenus BMC no 84,0 %, conelt kanbliisg 1 aHHOHOB KUCIIOT — 110
93,0 % wu kpacsmux BemiecTB — 110 27,0 %. DT0 cocoOCTBYET MOBBIIICHAIO YUCTOTHI COKa
II kapOoHM3anuu Ha 2 en.

[Ipu BBeAcHUU B QUIBTPOBaHHBINA cOK I kapOoHu3amuu auruapodocharta aMMOHHS B
komuuectBe 0,10...0,15% x M. c. B 30oHe pH 11,5...9,5 crenenp ocakaeHUs aHUOHOB
KHUCTIOT U coJied Kajblus yBenuuuBaercsa Ha 85,0 %, BMC — na 57,0 %, B ToM uucie
0ekoBbIX BemiecTB — Ha 70 %, a IBETHOCTh COKa CHIDKAeTCs Oojiee YeM B JIBa pasa, 4To
MTO3BOJISIET CYIIECTBEHHO MOBBICUTH YUCTOTY coka Il kapOoHu3anuu — B cpenseM Ha 2,0 e,

[IpemiokeH MeXaHWU3M OOpa30BaHUSA THAPOKCUIIATIATHTA TPH H3BECTKOBOW OYHCTKE
1 y3HOHHOrO COKa ¢ UCTIOIBb30BaHueM qUrHapodochaTa aMMOHUSI.

BoiBoabl. O6ocHOBaHa 3(PPEKTUBHOCTh UCIIONB30BaHMS TUTHAPOQPOChaTa aMMOHHUS
Ha HAYaJbHOM M 3aBepIIAIoNIel CTaJuAX OYMCTKU TUPPY3HOHHOTO COKa, YTO MO3BOJIICT
WHTCHCU(UIIMPOBATh, XUMHYCCKHE U  aJCOpOIMOHHBIC TMPOIECCHl B PE3yibTaTe
00pa30BaHus THAPOKCHUIIAMATUTA ¢ OONBIION YACIBHOM MOBEPXHOCTHIO, IIOBBICUTH YHUCTOTY
Y CHU3UTH BSI3KOCTh OYMIIICHHOIO COKAa U CHPOIA, YBEIMYUTH BBIXOJ OCJIOro caxapa U ero
Ka4yecTBO.

Knroueswie cnosa: hocdar, ruapoKCHUIIANIATHT, OUUCTKA, TUGPY3Hs, COK.

VK 664.1
Biausnne THAPOKOLJIOU10B HA CTOIKOCTH IUI0OA0BBIX HaNOJIHUTEJIeil

Anexcanap JIsiceiit, Buranuii [Tnukyp, Enena 3anorornxas,
Enena I'paboBckas, Biagumup Kosbaca, Enmuzasera CMupHOBa
Hayuonanvnwiii ynueepcumem nuwegvix mexnonozuil, Kues, Yxpauna

BBeHeHHe. 21.]'[5[ pacmiip€HusA aCCOPTUMCHTA W YIYUYHICHUA HPIH.[CBOﬁ ICHHOCTHU
KOCKCTPY3UOHHBIX H3Z[eJ'IPII>i, B Ka4CCTBC HAIIOJHUTCIIA pa3pa60TaHH (l)pyKTOBI)Ie Ha4YMWHKH.

MaTepI/Ia.]'lbl " METOAbI. Hauunku Ha OCHOBE IIEKTHHA M €r0 CMeceil ¢ KpaxmajioM
HCCIICAOBAaHbl  OPraHOJCNITUYCCKUM MCTOAOM  «MHOI'OYT'OJIbHHKa» 10  CICAYIOHNIUM
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MOKa3aTessIM: LBET, [IPO3PAavYHOCTb, BKYC, 3allaX, KOHCUCTEHIMS U NOBEICHHE B KOPITyCe.
Jns uccnenoBaHusl BIAaroyAeKHBaHWS HAYMHKHA TPH XPaHEHWH ONPEAEIEHO CyXHe
BEIIIECTBA pePPaKTOMETPUUECKHUM METOIOM.

Pe3yabraTbl. OCHOBBIBAsICH Ha JAHHBIX M3MEHEHHs MacCOBOH JIOJU CYyXUX BELIECTB B
Npollecce XpaHEHWS WU3JEIMH, CPeIM MCCIeAyeMbIX O00pa3loB BBIIEISECTCS TpyMIa
(pYKTOBBIX HAYMHOK, B KOTOPBIX IHANa30H PAa3HUIBI CYXHX BEIIECTB cocTaBiseT 4,5-5,6
%. Jlydmmmii mokaszaTelb WMEET HAuWHKA, IPUTOTOBJICHHAST BHECEHHEM IIEKTUHA U
MoauduIMpoBaHHOro Kpaxmaia Emjel W HauMHKM Ha OCHOBE SIOJOYHOrO COKa C
BHECEHHEM IIeKTHHA. B ocTanbHbIX 00pa3lax HAYMHKU JaHHBIA [M0Ka3aTelb COCTAaBISIET OT
6,5 1o 11,5 % cyxux BelIecTB.

OcHOBBIBasICh Ha OOIIEH OLIEHKE ITOKa3aTelieil KauecTBa, OIpelleNieHbl ONTUMAalbHbIe
00pa3ipl HAaYMHOK. J[J1s1 MCTIOIb30BaHuUs B KO-EKCTPY3HOHHBIX NPOAYKTaX PEKOMEHI0BaHBI
00pa3sipl HAYUHOK, M3TOTOBJIICHHBIE BHECEHHEM INEKTHHA B CMECH C MOJU(UIIMPOBAHHBIM
kpaxmaiioM Flojel na 6a3e si0:1ouHOrO COKa.

Knrwouessle cnosa: HauMHKa, THAPOKOJUIOUIBI, MEKTHH, KpPaxmall.

Mpoueccbl 1 060pyaOBaHME NULLEBbIX NPOM3BOACTB

YIAK 661.183.122
MeToabl BOCCTAHOBJICHHS A/ICOPOIMOHHBIX CBOCTB
IIYHI'UTA Nocjie 00padoTKH COKA CTOJIOBOI CBEKJIbI

Jropmuna Menbhuk, 3uHoBuit Menshuk, Bnagumup Kpusopotsko
Hayuonanvnwiti ynueepcumem nuwegvix mexnonozuil, Kues, Yxpauna

Beenenue. lccrnemoBaHbl METOABI pEreHepalliy IIYHTWTa JUIsL  [TOBTOPHOI'O
UCTIONIb30BaHMS B TEXHOJIOTUH MIPOU3BOJICTBA COKA CTOIOBOM CBEKJIBI.

Matepuanbl 1 MeTobl. VCcHONB30BaH NIYHIHT - aJCOPOEHT YIriepOaUCTON TPUPOIBI
Onaromapst OCOOCHHOCTSAM €ro CIpyKTyphl. CpaBHeHHE aJCOpPOIMOHHBIX CBOICTB
pEreHepUpPOBaHHOI0 Pa3IMYHBIMU METO/IaMH IIYHTUTa MPOBEAECHO NMpHU moMoIny 3ddexTa
OUYHUCTKH COKa CTOJIOBOM CBEKJIBI OT EKTUHOBBIX BEIIECTB.

PesyabraTbl. BaxkHOW cocTaBIsIIOIIE HIYHTUTa SBISIETCS Hajdudyue (yIUIepeHOBBIX
YIIIEPOJHBIX HAHOTPYOOK, ITOBEPXHOCTh KOTOPBIX 00pa3oBaHa KOJBLAMH AKTHBHOTO
yraepozna. lllyHrur umeer cBOOOIHOE IOPUCTOE IPOCTPAHCTBO, IIPEACTABIECHHOE
TPEXMEPHBIM JTaOMPUHTOM B3aWMOCBSI3aHHBIX PACIIMPEHUH M CYXEHHH pPa3IUYHOro
pasmepa u QOpMBI, BKJIIOYas MHKpPO-Me30-Makporopbl. OTpaOOTaHHBIA LIYHTHUT
BBICYIIMBANIM B MY(]ENbHBIX I€4aX MpU Ppa3IH4YHbIX TEMIIEpaTypax U JTHTEIbHOCTH.
Bropoil Meron — HCHONB30BaHUE IEPErpeToro BOISHOIO Mapa s BOCCTAHOBIICHHUS
aJCOPOLMOHHBIX CBOWCTB IIYHI'MTAa. YCTaHOBJEHA IIEIeCO0OPa3sHOCTh HCIOIb30BAHMSA
METO/Ia pereHepalyy UIyHTUTa IeperpeThiM BOASHBIM MapoM npu Temmepatype t = 170 °© C
B Teuenue 30 MuH. JloCTUTHYT MakCUMaJIbHBIA A3P(EKT OYUCTKU COKa CTOIOBON CBEKIIBI OT
MIEKTUHOBBIX BEILIECTB PETeHEPUPOBAHHBIM BOJISHBIM NapoM IIyHIUTa B 34 %.

Kniouesvle cnosa: Metol1, perenepanysl, IIyHIUT, aacopOIys, O4UCTKa, Iap.
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V]IK 664.404.8:664.64.016
HCCJ’IG}IOB&HHS[ KOHCHCTCHUHUH TUCMEPCHBIX CUCTEM METOAOM
FpaBHTaHHOHHOﬁ neHeTrpanuu

Buxrop ['yus, Maneda VBanoBa
Hayuonanvnwiii ynueepcumem nuwegoix mexnonozuil, Kues, Yxpauna

Beenenue. Meronpl omnpeseneHuss KOHCHUCTEHIUHM ITUIIEBBIX IPOIYKTOB TPEOYIOT
YCOBEPLICHCTBOBAHUS, YIIPOIIEHUS! JKCIIEPUMEHTAILHOTO 000pYIOBaHHs, pa3paboTKu
€IMHOT0 YHCIIOBOT'0 MOKA3aTeNsl e M3MEPEHHH.

Matepuanbl M MeTOabl. OKCIIEpUMEHTAIbHBIE MCCIEAOBAHUS BBITIOJIHEHbl Ha
TpaBUTAIIMOHHOM IeHeTpoMeTpe. MaTreMaTuueckoe MOAETHPOBAHHE BBITIOTHEHO HA OCHOBE
CHJIOBOTO aHaJIM3a JABWKEHHS ITPaBUTAIIMOHHOTO TIEHETPOMETPA.

PesyabraTbl. Ha ocHOBe TeopeTHyeckMx HCCleNOBaHMI pa3paboTaHa mpocTas B
anmapatypHoM O(OpPMIIEHHH CIIOCOO OIpEeeNeHUss KOHCUCTEHIIMH KOHIIEHTPUPOBAaHHBIX
TEKy4YMX THIIEBBIX JHMCIEPCHBIX CHUCTEM. TeopeTndecKkd OOOCHOBaHA WU IPEAIOKeHa
MaTeMaTu4eckas MOJEb pacueTa CHJIbl CONPOTHUBIICHHS MOTPYXKEHHs TPaBUTALHOHHOTO
MIEHETPOMETpa, KaK XapaKTEpUCTHKH KOHCHCTEHIMH mpoaykra. IlpemnokeHa wmonenb
JIBIDKEHUS] TPABUTALIMOHHOTO MEHETPOMETpa CKBO3b CIIOHW MPOJYKTa, B OCHOBY KOTOpOIi
nonoxxeH AudQepeHuaIbHoe ypaBHEHHE BTOPOro Mopsiika. PerieHne moiydeHO mnpu
KpaeBbIX YCHOBUSX. JlJIs1 yHpomieHWs TPOBEAEHHS WCCIENOBaHUH BBIOJIHEHO €ro
nmddepeHmpoBanne u onpenesieHa CKOPOCTh TOTPYKEHHUs IIEHETPOMETpa.

Pe3ysnpraThl MCCIENOBaHWA pPEKOMEHIYETCS HCIOIb30BaTh ISl  XapaKTePUCTHKU
Pa3IMYHBIX IO KOHCUCTEHIIMH MMUIEBBIX AUCIIEPCHBIX CHCTEM.

Knrwouegsle cnosa: nenerpanyis, BI3KOCTb, KOHCHCTEHIIUSL.

VK 664.1.033
Pacuér TCOMETPUICCKHUX MAPAMETPOB OLIIMAapUBaTEe/IsA

Jlapuca 3otkuna, ['eopruit Bepxona, Hatanusa Tkauqyk
Hayuonanvnwiii ynueepcumem nuwegvix mexnonozuil, Kues, Yxpauna

BBenenue. PaccMoTpeH mpoliecc OIINTApUBaHMSI CBEKIOBHYHOW CTpyxku. Llenb
HCCIIEIOBAaHUH — COBEpIICHCTBOBAHME METOAMKU pacyera TeOMETPHUUYECKHX MapamMeTpoB
MIPOTUBOTOYHBIX OIITIAPHBATEICH.

Matepuanbl u MeToABI. MeTOnbl HCCIIENOBaHUH Oa3upyroTcs Ha (DU3UKO-
XMMHUYECKHX 3aKOHaX (ha30BbIX MPEBpaICHUH 1 00pad0TKe TPOU3BOJICTBEHHBIX TAHHBIX.

PesyabraThl u 00cy:kaeHue. BriaeneHsl OCHOBHBIE CTaMU MPOIECca OLINAPUBAHMS:
NIpe/IBaPUTEIILHBI HAIPEB CTPYXKKH, OKOHYATEIBbHBIH HATPEB CTPYXKKH, pa3leJIeHue COKO-
CTPY)KEUHOH CMECH | TIeHbl, pa3pylieHue TeHbl. lcxoms U3  ONTUMAallbHBIX
THJIPOAMHAMHYECKUX YCJIOBHH IPOBENEHUSI TPOLECCOB B OIIIApHBATENE, IMPEAI0KEHBI
dopMynbl s pacuéra: nuUaMeTpa OIIIapUBaTeNs, JUIMHBI TPOTHBOTOYHOTO Y4YacTKa,
JUIMHBI Y9acTKa CMEUIMBaHUs, AMaMeTpa cOOpHUKa-rieHoracurens. [IpuBeneHbl OCHOBHbIE
pasMepbl JUIs OlINapyuBaTeIed pa3InyHON TPOU3BOJUTENLHOCTU. [lomydeHHbIe pe3yIbTaThl
CllelyeT YYMTHIBATH TP MNPOEKTUPOBAHUM oOlINapuBaTenedl s  AudQy3nOHHBIX
YCTaHOBOK KOJIOHHOT'O, POTAIIMOHHOTO U IBYXIITHEKOBOT'O THUIIOB.

Knrwouessle cnosa: onmapuBarens, CBEKIa, CTpyXKa, ieHa, quddy3usi.
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YK 663.62
I'uapoagmHaMHKa H MacCO0OMeEH B Ta30:KUIKOCTHBIX Cpenax
TP OYHCTKE CTOKOB MUIIEBBIX MPeINPUsiTHI
Anexkcanap Illepuenko, Oner bonnmaps, Baagumup ITommyOHbIiH
Hayuonanvnwiii ynueepcumem nuwegoix mexnonozuil, Kues, Yxpauna
BBenenune. Ilenp wuccnemoBaHuii — WHTEHCH(DUKANUSA TUAPOIUHAMUYCCKUX U

MaccOOOMEHHBIX IPOIECCOB B Ta30KUAKOCTHBIX CpEAax IIPH OYUCTKE CTOYHBIX BOJ
MTUINEBBIX TPEIIPUATHIA.

Matepuanbl W MeToabl. [Ipy CpaBHEHMM ad’pallMOHHBIX CHCTEM OLIEHHBAJH
ra30yAep>KHBAIOUIYI0 CIIOCOOHOCTh Cpelbl M JWHAMUKY pacTBOpeHHs kuciopoma. [lms
OKCIIEPUMEHTAJIBHBIX ~ HCCIeNOBaHMH  pa3padoTaHa  yCTaHOBKA C  Pa3iIMYHBIMHU
KOHCTpYKUUSAMH AU HYy30pOB.

PesyabraTbl. OCHOBHBIE HalpaBlIeHNs] HHTEHCU(PHUKAIIMH MAaCCOOOMEHHBIX MPOIIECCOB
oIpe/ieIeHbl KaK TeHepHUpOBaHHE TIEPEMEHHBIX JIABJICHUH 32 CYET CO3AaHMs B JIOKAJILHBIX
30HaX MOTEHIMAJIbHBIX MOJEH CHUJI MHEPLUUH, KOHIEHTpAIMs SHEPreTHYECKUX MOTOKOB B
30HaX TEHEPUPOBaHMs MEX(a3HOH TOBEPXHOCTH U HCIOJNB30BAHUE a’pPaToOpoOB —
JcnepraTtopoB. Vcnonb3oBaHue KUHETHYECKOW SHEPTUH IUPKYISIUOHHBIX KUAKOCTHBIX
MOTOKOB B HANpaBJIeHWH CHUHTE3a CHJIOBBIX JICWCTBUH SIBISETCS HANpaBlICHUEM,
BO3MO)KHOCTH KOTOPOT'O, 110 CPaBHEHHUIO C JAPYI'MMH BMEIIATEIbCTBAMH, OLIEHHUBAIOTCS Ha
TIOPSZIOK BBILIIE.

BuiBonpl. lcnoms3oBanue aspatopa ¢ rodpupoBaHHBIM Juddy3opom  maer
CYIIECTBEHHbIE TTO3UTHBHBIE U3MEHEHHS YACPIKUBAIOUIEH CIIOCOOHOCTH Cpeibl 0 ra30BOH
(a3e u MOBHIIIAET MPUMEPHO HA 35 % CKOPOCTH PACTBOPEHUS KUCIOPOA.

Knrwouegsle cnosa: adpanus, CTOK, BoJia, TOMOT€HU3aIHS, Ta3.

V]IK 664
KOHHEHTPHPOBaHI/Ie CUBYIIHOIo Macja B CHI/IpTOBOﬁ KOJIOHHE

Anexceit Ocunenko, FOpuit Jlonomakus, Bsuecnas OcuneHko
Hayuonanvnwiii ynueepcumem nuwegvix mexnonozuil, Kues, Yxpauna

Beenenue. /Iy ycOBepIIEHCTBOBAHMS Tpollecca yAaJeHHs CHUBYIIHBIX Macel IpH
pPeKTU(HKAIMK  THIIEBOTO  STHJIOBOIO  CHHPTa  I[ENeCO00pa3HO  BBIIBUTH  30HEI
KOHLIEHTPAallMM B CHCTEME JTAaHOJ-BOJA-W30aMWIION, KOTOpble MpU PpeKTH(UKAIMA
00pa3yloT KOHJEHCAThl TE€TEPOreHHOr0 THIIA, M  ONpPEIEIUTh HEKOTOphle  HX
TEXHOJIOTUYECKHE XapPAKTEPUCTHKH.

Matepuanbl u MeToABI. MatepHuaibl JJsl MCCIENOBaHUA — CHCTEMa STaHONI-BOJa-
W30aMUJION ¥ CHUBYIIHBIE Macja. OKCIEepHUMEHTaIbHbIE WCCIeAoBaHus (ha3oBoro
PaBHOBECHS KHUIKOCTh-)KUAKOCTB-TIAP B CHCTEME 3TaHOJ-BOJA-U30aMHUIION HM3Yy4allUCh Ha
npudope MUPKYIISIUOHHOTO THITa. MOoeTbHbIE CMECH TOTOBHIIM BECOBBIM METO/IOM.

PesynbtaTtel m oOcyxnenme. OmpereneHa 30HAa KOHIEHTPUPOBAHUS CHUBYIIHOIO
Macjia B CIHPTOBOM KOJIOHHE Ha OCHOBE 00pa30BaHMs T'€TEpOreHHOro KOHJeHcaTa mapa B
cHCTEME 3TaHOJI-BOA-M30aMHJION. 30HA FETEPOTreHHBIX PACTBOPOB B CUCTEME ATaHOJ-BOJIa-
M30aMUJION OTpaHHueHa HOJOW C cojepxkaHueMm dtaHoia 8,5..11,4 % wmacc, koTtopas
o0pasyer rereporeHbie qUCTHLIATH pH 20 °C. TexHOJIOrn4ecky KOHIEHTpaIMs ATaHOIa
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6onee 10 % wmacc, nzoammiona - 10 % Macc B pacTBOpe MO3BOJSIET MOJYYUTh HpPHU
temreparype 91,1 °C rereporeHnslit tuctTiiaT. [Ipu vHuskux 3...5 % Macc KOHIEHTpaui
CIHPTOB B pacTBope Ko3(h(HUIMEHT peKTHU(UKAIIMK H30aMHJIoa OrpaHiyeH 1.

PesyibraTel uccienoBaHuil 11e1€cO00pa3HO MPHUMEHHUTh TPH COBEPIICHCTBOBAHHU
MPOLIECCOB PeKTH(UKAIMU JTUIOBOTO CHHPTA, NPOSKTHPOBAHHU PEKTH()HUKAIIMOHHON
KOJIOHHBI, KOHTaKTHBIX YCTPOWCTB, OMpENeNICHNs] UX KOJIMYECTBa, pa3paboTKe TEXHOIOTHH
oTOopa (pakIMy CUBYIIHBIX Mace.

Knrwouessle cnoga: ciupt, CUBYITHOE Macilo, KOHIIEHTPHPOBAHHE.

Bbe30nacHOCTb Xu3HeaeaTeIbHOCTU

VK 316.4: 614.8:364.29
Bausinue HpO(beCCHOHaJIbHOFO cTpecca Ha 3I0POBbLE paﬁotmx

Jonka Tanesa, Jloopomup Kpanues, [lperko [Ipokomnos
Yuueepcumem nuwesvix mexnonoeu, Inoeous, boreapus,

BBenenune. MHoOro pabouux CUMTAIOT, YTO UX padoTa BIMAET Ha 310poBhe. CTpece Bce
OOJNIbIIIC BOCIIPUHUMAETCS KakK SIBJICHHE Ha paboueM MeCTe, KOTOpOE OTPHIATEIBLHO
CKa3bIBACTCs HAa BCE OONBIIEM KOIMYECCTBE JIIOICH. AKTYaIbHBIM SBISICTCS HIACHTU(UKAIISL
YCIIOBHH cTpecca Ha paboueM MeCTe, KOTOPBIC BIIMSIOT Ha 3JI0pPOBbE PabOUHX.

Martepuanbl 1 MeToabl. COIMOIOTHYECKUI OMPOC MO BOIPOCAaM YCIOBHH Tpyaa Ha
paboueM MecTe paOOTHUKOB Pa3HBIX BO3PACTHBIX KaTeropuil u npodeccuii B boiarapuu.

Pe3ynbTaThl U 00cy:KaeHre. BTopuyHbIi aHamu3 OONTapcKuX MaHHBIX corjacHo Fifth
EWCS 2010 noka3sbiBaet, 4T0 paboumii CTpecc, TUCKPUMUHAIMS, HACHINE, 3alyTHBAHUE U
IpeciieIOBaHUEe UMCIOT HETaTUBHOE BO3JICHCTBUE Ha 310pOBbe Oonrapckux padouux B EC.
MOXHO KOHCTaTHPOBATh, UYTO Takue (HaKTOPBI, KAK HEXBAaTKa BPEMEHH, YTOOBI MOIYUUTH
paboTy, OTCYTCTBHE KOHCYIbTAllMi C paboYMMu, KOHQIUKTHI MEXKIy padodunmMu
0053aHHOCTSIMH U JINIYHBIMH [IEHHOCTSIMH, YacTasi HeOOXOAMMOCTh CKPBIBATh CBOM YyBCTBA,
omuOKM Ha padoTe, KOTOPhIE MOTYT BBI3BaTh (DU3UYECCKYIO TPaBMYy WJIH (DHHAHCOBHIC
MOTEPH, CIIOBECHBIE OCKOPOJICHHUS, YTPO3bl U YHU3UTEIbHOE O0palllCHUE TAaK)Ke BIHUSIOT Ha
3I0pOBbE PAOOTHHKOB OTpHUIATEIbHO. [l03TOMY CcO37aHME MPABOBBIX YCIOBHH IS
3I0pOBOI U Oe3omacHOW pabodell cpenbl JOKHO OBITH MOCTOSHHOW 3a00TOH OpPraHoB
BIacTd M paboromatens. Ocoboe BHHUMAaHUE CJICAYyeT OOPATUTh HAa IICUXOJIOTHYCCKUE
OMACHOCTH M CBS3aHHBIC C HUMH PHUCKH. [IepBOCTEIICHHOE 3HAUCHHE HMMEET XOpOoIIas
OCBEJIOMJICHHOCTh pabounx 000 BCEX PHUCKAaX JJIS 3IOPOBbS W 0OE30MacHOCTH Ha padore.
Boree gderanpHOE HMCCIENOBAaHUE CBS3aHHBIX C pPabOTOH  CTPECCOBBIX  (PAKTOPOB
HEOOXOMUMO TIPOBECTH I TOrO, YTOOBI MPEUIOKHUTH aJCKBAaTHBIC MEPBI IS
paboTomarerneii.

Knrouessle cnosa: npodeccusi, cTpecc, epcoHal, 310pOBbe.
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VK 331.46:614.82
HpH‘lHHHO-CJ’[eHCTBeHHBIe CBSAI3U MPOM3BOACTBCHHOI'0 TPaBMaTU3Ma
Ha NMUIIEBbIX HpeHHpHﬂTPlﬁ

Omnpra Eptymenko, Oner EBTymenko
Hayuonanvnwiii ynueepcumem nuwegoix mexnonozuil, Kues, Yxpauna

Beenenue. Lenbio paboThI ABISIETCS MCCIIEAOBAHNE PUUNHHO-CIIEICTBEHHBIX CBS3EH
MO0 CTAaTHUCTUKE IPOW3BOJCTBEHHOTO TpaBMaTH3Ma Ha MPEINPHATHAX  IHIIEBOU
npoMbinuieHHOCTH. OOBEKTOM HCCIIEAOBaHUS SIBIISIETCS SIBICHHE TPOU3BOACTBEHHOTO
TpaBMaTH3Ma Ha NPEANPHUIATUAX MUIIEBON MpoMblieHHocTH 3a iepuoa 2003...2012 roxsl.

Matepuanbl u MeToabl. [IprMeHEHBI METOIBI CTATHCTHYECKOTO aHaNW3a. AHau3
MIPOBE/ICH Ha OCHOBAHHMU CTATHCTHUYECKHX JTAHHBIX IO MIPOU3BOJCTBEHHOMY TPAaBMAaTU3MY O
MPUYMHAX HECYACTHBIX CIy4aeB M BUJIOB COOBITHI B MTHUIEBOM MPOMBIIIIEHHOCTH.

Pesyabrartbl. [lomydeHHble MaTpHIBl pHCKa TpaBMaTH3Ma CO CMEPTEIbHBIM M 0e3
CMEPTENBHOTrO TOCHENCTBUSL Il 15 BHIOB COOBITHI, KOTOpbIE MPUBEIN K HECYACTHBIM
cinydasM, u 16 npuunH TpaBmaTtu3Ma 3a nepuox ¢ 2003 mo 2012 roael. PaccuuTansl
3HaueHus: pucka ais ero 240 paszHoBuaHocTel. IIpeaniokeH MOAXOI K aHalU3y PHUCKOB
TpaBMaTH3Ma Ha NPEIIPUITHSIX MUIIEBON MPOMBIINIICHHOCTH C UCIOJIb30BAHUEM YCIIOBHOM
BEPOATHOCTH, KOTOPBIA IO3BOJISIET OOBEJUHUTH PAa3pO3HEHHYIO  CTaTUCTUYECKYIO
nHpopMalMIO O NPUYMHAX HECUYACTHBIX CIy4aeB W BHJAX COOBITHH, MPUBOIAIINX K
TpaBMaTH3My B €IUHYIO CHUCTEMY KOJWYECTBEHHBIX OI[EHOK Pa3HOBUIHOCTEH pHCKa IS
napsl "MpUYMHA — BUJ TPABMAaTHYECKOT0 COOBITHS". DTO JeTaIu3upyeT NPUUNHHBIC CBSI3H,
3aJO)KEHHbIE B OQUIMAIBLHOM  CTaTUCTHYeCKOW WH(opMamuu 1O  BOIpOCaM
MPOU3BOJICTBEHHOTO TpaBMaTU3Ma, W 0Oojiee YETKO W OJHO3HAYHO yKa3bIBaeT Ha
MEpONPHUATHS M CpeAcTBa d(PPEKTUBHON NpoQUIIaKTHKK PHUCKOB. BriepBble ycTaHoBIIeHA
3aKOHOMEPHOCTh DPaH)XUPOBaHHE OWHAPHBIX COOTHOIICHHH '"IPUYMHA TPaBMbBI - BUJ
TPaBMaTHYECKOTO COOBITHA" Ul TPENNPHUSITHIN IMUIEBONH MPOMBIIUIEHHOCTH, KOTOpast
3aKJII0YaeTcs B TOM, 4TO JUIIbL okoio 20 % mpepomnpenenstor 75 % pucka TpaBMaTHU3Ma.
[NonyueHnsie pe3ynbTaThl MOTYT OBITH UCIIOIb30BAHBI IIPU COBEPLICHCTBOBAHUH IIPOEKTOB
YIIPaBJICHYECKUX PEIIeHNI Mo oleclieueHni0 Oe30IacHbIX YCIIOBHH TpyAa paOOTHHUKOB
MIPEANPUSATHH MUIIEBON TPOMBIIIIIEHHOCTH.

Knrwouessle cnosa: 6e30macHOCTb, TPYA, TPABMATU3M, PUCK.

JKOHOMMKaA U ynpaBJ/ieHune

VK 336.011
HpOHCXO)RlIEHl/Ie N CYHIHOCTH A€HET. COBpeMeHHbIﬁ B3rJsQ

Tamapa ['oBopymiko, Muna ChITHHK
Hayuonanvnwiii ynueepcumem nuwegvix mexnonozuil, Kues, Yxpauna

BBenenue. IToNbITKH BBISICHUTH BO3HUKHOBEHHE, CYIIHOCTH W POJIb JIEHET HMEIOT
MHOTOBEKOBYIO HCTOPHMIO, OTH BOIIPOCHI PACKpBIBAIOTCS B TPYAaX KIACCHKOB
nonuTdkoHoMuU A. Cmuta u JI. Pukapao. CoBpeMeHHbIe TEOPETHUECKHE UCCIEIOBAHUS O
CYIIIHOCTH U MPHUPOJIE JEHET UMEIOT MacCy MPOTUBOPEUMBHIX B3TJAA0B. [loaTOMY 1enbi0
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cTaThu OBLIO HCCIE0BaTh Oojee TIIyOOKO 3T BOIPOCH! U IIOKA3aTh CBOE BHICHHE JAHHOU
poOJIEMBI, ITOCKOJIBKY OHa SIBJISIETCS aKTYaJIbHOW U B COBPEMEHHBIX YCIOBHIX SKOHOMHUKH.

Martepuansl W MeToabl. TeopeTHdYecKoll M METOJOJOTMYECKOW  OCHOBOMH
WCCIIEJIOBAaHUH CTanu pabOThl OTEYECTBEHHBIX M 3apyOEXHBIX ydeHbIX. VccnemoBaHbl u
npoaHanu3upoBanbl padorsl A. Cmura un /. Puxappo, K.P. Makkonena u JI. Bpio,
VYcockuna B.M., Kpacasunoii JI.H., Kpasnosoii I'. 1., Capnyka M.I., Mopo3za A.M. u np.

Pe3yabTaTbl. PaccMOTpeB OCHOBHBIE B3IVIAABI Ha OIpeENENeHHE CYIIHOCTH JEHET,
MOXEM OTMETUTh MHOIOACIIEKTHOCTh UM CJIOXHOCTh JCHEXHOH mpHupoibl. JleHbru
HaXOJATCS B MOCTOSHHOW OBOJNIIOIMM, HMX pPAa3BUTHE HOCHT IMKIMYECKHH XapakTep.
[onbITKM TepeHecTH 3aKOHOMEPHOCTH XOpOIIO M3YYeHHBIX (OpM JIeHer Ha UX
COBpPEMEHHOE MTOHUMaHHe MOTYT OBITh HE OUeHb yCIeIHbIMH. [loBMKHAS, THHAMIYECKas
NIpUpOJa, U3MEHYMBOCTD, IIEPEX0/ OT OJHOH JTOMUHHPYIOIIEH YepThl XapakTepa JIeHer, K
JPYrod, HE TO3BOJSIOT B IIEJIOM IOHATh UX CYIIHOCTh. CO BpeMEH BO3HHKHOBEHHS
TOBapHOI'O IPOM3BOACTBA M JI0O HACTOSIIET0 BPEMEHH IIPOU3OILIM 3HAYUTEIbHBIE
n3MeHeHus1. KpenutHasi nmpupoaa AeHer NpHIia Ha CMEHY TOBapHOH mpupone. [leHbru
MPUOOPENTN YepThl KalWTAIFHOH CTOMMOCTH. BMecTe ¢ TeM CYIIHOCThbIO JieHer Oblia u
ocTaercsl MH(pOpMalMOHHAsA COCTaBisiomias. HecMoTps Ha TO, YTO CYIIHOCTH JEHET
CIIOKHOE SIBJICHHE, TP ATOM OHO BIIOJHE IMOCTMKUMO. YHHUBEPCAJIBHOI'O ONpeeseHUs
JIEHeT, Ha Halll B3IJIsi/, He MOXKET ObITh, KaK M UJIeaJIbHOU ()OPMBI JICHET.

Kniouesvle cnosa: neHbry, KOHIENINS, PALOHAIN3M, SBOJIIOIIMOHNU3M, (PUHAHCHL.
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Instructions for Authors

Dear colleagues!

The Editorial Board of scientific periodical «Ukrainian Journal of Food Science»
invites you to publication of your scientific research.

Requirements for article:

Language — English

Size of the article 8 - 15 pages in Microsoft Word 2003 and earlier versions
with filename extension *.doc

All article elements should be in Times New Roman, font size 14, 1.5 line
intervals, margins on both sides 2 cm.

The structure of the article:
1. The title of the article
2. Authors (full name and surname)
3. Institution, where the work performed.
4. Abstract. The structure of the abstract should correspond to the structure of
the article (Introduction, Materials and methods, Results and discussion,
Conclusion)
5. Key words.
6. The main body of the article should contain the following obligatory parts:
Introduction
Materials and methods
Results and discussion
Conclusion
References
If you need you can add another parts and divide them into subparts.
7. The information about the author (Name, surname, scientific degree, place
of work, email and contact phone number).

All figures should be made in graphic editor, the font size 14.

The background of the graphs and charts should be only in white colour. The
colour of the figure elements (lines, grid, text) - in black colour.

Figures and EXCEL format files with graphs additionally should submit in
separate files.

Photos are not appropriate to use.

Extended articles should be sent by email to:
ukrfoodscience@meta.ua
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Ukrainian Journal of Food Science

PepakuiitHa xonerisi
I'osioBHMII penakrop:

Cepriii IBanoB, 1-p. XiM. Hayk, pod., Hayionanvuuil ynieepcumem xap1osux mexmonoeit,
Ykpaina

Yiienn pemrakuiiiHoi Koserii:

Anekcanap IBaHoB, 1-p. TexH. HaykK, npod., MOruiIbOBCBKMN AEpKaBHUH YHIBEPCHTET
poaoBoNIbCTBA, Pecrybnika benapycs

Anexcanap Mamues, 1-p. TeXH. HayK, pod., ¢inis MOCKOBCHKOIr0O Iep>KaBHOTO YHiBEPCUTETY
TexHoJorii Ta ynpasiinHs B M. Meneys, Peciy6nika bamkoprocran, Pocis

Amnaromiii CaliranoB, JI-p. €KOH. HayK, pod., ncmumym cucmemmnux docnioxcens 6 AIIK HAH
benapyci

Anxeir KoBanscki, 1-p, npod., Incmumym aspapnoi ma xapuosoi exonomiku — HOYioHanbHull
Odocnionuil incmumym, Tonvwa

AnTonena J[lopoxoBudY, a-p. TexH. Hayk, npod., Hayionanvnuii yuieepcumem Xapuoeux
mexuoaoeil, Yxpaina

lanuna Cimaxina, 1-p. TexH. HayK, npod., Hayionanvhuii ynieepcumem xapyogux mexnonoeit,
Ykpaina

3anpsina JlenkoBa, 1-p, npog., Vuisepcumem xapuosux mexnonocii, m. Ilnoedis, boneapis

IBan Manexuk, a-p. TeXH. HayK, npod., Hayionanvhuili ynigepcumem xap4o6ux mexnonoeit,
Ykpaina

JliBiy I'auey, 1-p, npod., Tpancineeanceruii ynisepcumem bpawiosa, Pymynis

Muxona CuveBcbKHH, A-p. €KOH. Hayk, mpod., [ncmumym npodosonvuux pecypcie HAAH
Ykpainu

Mapxk Hlamusn, xaHa. TexH. Hayk, nou., Cankm-Ilemepbyp3svkuil Oeparcagnuil mexnonoeiynul
incmumym, Pocis

Ounexcanap Cepborin, pa-p.TexH. Hayk, npod., Hayionanvhuii ynisepcumem Xxapuoeux
mexuoaoeil, Yxpaina

Harania CxoneHko, 1-p. ekoH.HayK, Hayionanvhuii yHieepcumem Xapuo8ux mexHon02il,
Ykpaina

Onexcanap IleBuenko, a-p.TexH. Hayk, npod., Hayionanvhuii yuieepcumem Xapuoux
mexuonoeil, Yxpaina

Onena I'paGoBchka, 1a-p. TexH. Hayk, npod., Hayionmanvhuii ynisepcumem xapuoeux
mexuoaoeil, Yxpaina

Onena Conory6, 1-p. ekoH. Hayk, npod., Hayionanvhuii ynigepcumem xapyogux mexHonoel,
Ykpaina

Cranka JlamsinoBa, 1-p, Pycencokuil ynigepcumem, @inisi 6 m. Pazepao, Boneapis

Tamapa [oBopymko, 1-p. ekoH. Hayk, npod., Hayionanvnuii ynisepcumem xapuogux
mexuoaoeil, Yxpaina

Terssna MocTeHcbKa, I-p. €KOH. Hayk, npod., Hayionanvnuii ynieepcumem Xxapuogux
mexuoaoeil, Yxpaina

Tersina IMupor, 1-p. Gion. Hayk, npod., Hayionanshuii ynisepcumem xapyoeux mexnonocit,
Ykpaina

Ounexciit 'yGenst (BiamoBimanbHUI cexperap), KaHA. TEXH. HayK, JIOW., Hayionanvhui
YHIgepCcumem xapuosux mexnonozii, Yxpaina.
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Ukrainian Journal of Food Science nyGiuikye opurinanbhi HaykoBi crarTi,
KOpPOTKI IOBIJIOMJICHHS, OTJISIIOBI CTAaTTi, HOBUHHU Ta OIJISIIU JIITEPATYpU 3 YCIX aCIEKTiB
Xap4oBoi HAYKH, TEXHIKH, 1H)KEHepii, XapuyBaHHs, XiMil, EKOHOMIKH Ta YIIPaBIIiHHSI.

Uwnraul >KypHaIly - HAyKOBI, BHUKIJadi, 1H)KEHEPHO-TEXHIUHI MpaliBHUKA Ta
KEPiBHUKH ITAIPUEMCTB Xap4OBOI IIPOMHCIIOBOCTI.

[NepiognunicTs xypHaiy 4 HOMepH Ha pik (Oepe3eHb, YepBeHb, BEPECEHD 1 TPY/ICHB).

PesysibpraT JOCHIKEHb, TPEJCTABICHI B JKypHaJli, NOBHHHI OYTH HOBHUMH, MaTH
YITKUH 3B'30K 3 XapUOBOIO HAYKOIO 1 MPEACTABIATH CHUIBHUN IHTEpEC Uil MIXKHAPOIHOT O
HAYKOBOTO CITIBTOBAPHCTBA.

Temaruka nyonikaniii B Ukrainian Journal of Food Science:

XapyoBa iHXeHepist HanorexHnomorii

XapyoBa xiMmist [pouecu Ta obsaHaAHHS
Mixkpobiosnoris ExoHomika Ta yrpaBiiHHs

®di3uvHI BIACTHBOCTI Xap4YOBUX ABTOMATH3AIIIS TIPOIICCIB
MIPOJYKTIB YnakoBKa Juisi Xap4OBHX MPOYKTIB
SIkicTh Ta Oe3reka XapuoBUX 310poB'st

MIPOJYKTIB

Peuensist pykonucy crarri

Bci naykoBi cratri, npexacrasieni s nyounikanii B «Ukrainian Journal of Food
Science» mpoxoxsath «IlozBiiiHe ciine peneH3yBaHHsI» (PELEH3EHT He 3HA€, YUIO CTATTIO
peleHsye, 1, BIANOBIHO, aBTOp HE 3HAE pPEIEH3EHTAa) IMPHHAMMHI JBOMa BYECHHMH,
MPU3HAUEHNX PEJAKIIHHOI KOJIETIEI0: OJAMH € YJICHOM DPEIKONErii 1 OAMH He3aJeKHHUN
YUEHHH.

ABTOpCBKe NMPaBo

ABTOpHM cTaTeil rapaHTyIOTh, IO POOOTa HE € MOPYHICHHSIM OYIb-SIKHX ICHYFOUHX
ABTOPCHKHX TIPaB, Ta BIIIIKOIOBYIOTH BUIABIIO TIOPYNICHHS J1aHOT rapanTii. OnyOuikoBaHi
MaTtepiaiu € npaBoBoto BiacHicTio Bujasil «Ukrainian Journal of Food Sciencey, sikio
HE Y3T0JDKEHO 1HIIIE.

IoaiTnka akageMiuHOl eTHKH

Penakmist «Ukrainian Journal of Food Science» xopuctyerbest mnpaBuiiamu
aKa/IeMivHOI eTHKH, BUKIIaJieHuX B poboti Miguel Roig (2003, 2006) "Avoiding plagiarism,
self-plagiarism, and other questionable writing practices. A guide to ethical writing”

[ http:/Vfacpub.stjohns.edu/ roignvplagiarism ~ /].

Penaxiisi mporoHye IMOTEHHIHHUM Y4YacHHUKaM JKypHaly, PELEH3eHTaM 1 4uTayam
MIPSIMO CITIIYBAaTH LILOMY KEPIBHHUITBY, 100 YHUKHYTH TIOMUJIOK B HAYKOBIH JIiTEpaTypi.
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HlanoBHi koJern!

Penakmiiina koneris Haykooro nepioandroro Bumanus « UKkrainian Journal of Food
Science» 3anpomye Bac 10 my0iikaliii pe3yabTaTiB HAyKOBUX JTOCHIKCHb.

Bumoru 10 opopmieHHs craTei

Mosa cratTi — aHrJiiicbKa.

PexomennoBanuii oocsr crarti — 8-15 cropinok dopmaty A4.

CraTTsi BUKOHYEThCS B TeKCTOBOMY perakropi Microsoft Word 2003 (G HOBI
Bepcii He JIOIyCKalOThCs ).

s Beix (1) enementiB crarti mpudt — Times New Roman, kerib — 14, inTepBan —
1, a63ai; — 1 cm.

Bci monst cropinku — 1o 2 cm.

CtpykTypa cTaTTi:

1. VK.
2. Ha3pa crarri.
3. ABtopu cratti (iM’s Ta mpi3BHIIE NOBHICTIO, puknal;: Jlenuc O3epsiHKO).
4. Yemanosa, 6 saxiil sukonana poboma.
5. Adoramis. PexomenzoBanuii oOcsar aHoTamii — MiB CTOpIHKW. AHOTalis NOBHHHA
BIJMOBIIaTH CTPYKTYpl CTaTTi Ta MiCTHTH po3aimu Beryn, Marepianmm 1 Mmeronw,
Pe3ysnbraTn Ta 00roBOpeHHs, BucHOBKH.
6. Kirouoi ciosa (3-5 ciiB, ajie He cioBocmonydeHs (1)).

IIyHkTH 2-6 BUKOHATH aHIIilCHKOI0, YKPATHCHKOIO TA POCiliCbKOI0 MOBAMH.

7. OcHOBHHII TEKCT cTaTTi. Mae BKIIIOYaTH Taki 000B’SI3KOBI PO3IiIH:

Beryn

Marepianu Ta MeTou

Pe3yibraTn T2 0OrOBOpEHHS

BucHoBkH

Jliteparypa.

3a HeoOXiqHOCTI MOXKHA JIOAABATH iHIII PO3/iIK Ta PO30MBATH IX Ha IiIPO3ALIH.

8. ABtopchka moBinka (IIpi3Buie, iM’st Ta 10 6aTHKOBI, BUSHUH CTYIiHb Ta 3BaHHS, MICIIe
pobotH, eleKTpoHHa aapeca abo TenedoH).

9. KoHrakTHI J1aHi aBTOpa, 0 SKOro 3a HeoOXiqHOCTI Oyae 3BEpPTaTUCh PeNaKIlisl )KypHaTy
(TenedoH Ta eNEeKTPOHHA ajapeca).

PucyHku BHMKOHYIOTBCS sIKICHO. Po3Mmip TekcTy Ha pHCYHKax MOBHUHEH OyTH
cniBpo3mipuuMm (!) OCHOBHOMY TEKCTY CTATTi.

®on rpadikis, miarpam — mumie Oinuid (). Koxip enemeHTiB pucyHKY (JIiHii, CiTKa,
TEKCT) — YOPHUil (He CipHid).

Opurinanu pucyHkiB (daiinu rpadiuHux penaxkTopiB), a Takox ¢aiiam ¢dopmary
EXCEL 3 rpadixamu 000BsS3KOBO MOAAIOTHCS B OKpeMHX (aiinax.
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dotorpadii Ta KOJILOPOBi 0a:KaHO HE BUKOPUCTOBYBATH.
CxaHoOBaHi pUCYHKH He NPUIIMAIOThCS.

CkopoyeHi Ha3zBu (i3MYHMX BEJIMYMH B TEKCTI Ta Ha rpadikax I[O3HAYAIOTHCS
JIATUHCHKUMH JIiTepaMH BiAnoBigHo 1o cucremu Cl.

B crniicky niteparypy MOBHHHI IepeBaXKaTu CTAaTTi Ta MOHOTrpadil iHO3EMHUX aBTOPIB,
skl omyosrikoBasi micist 2000 poky.

CraTTsl HaACHJIAETHCA 32 eJIEKTPOHHOIO a/IPecolo:
ukrfoodscience@meta.ua

I[Ipocumo yBaxkHO CJOiIKYyBaTH 3a BUKOHAHHAM BCiXx BHUMoOr 10 ogopMIIeHHS
CTaTTi, KOTHY BUMOT'Y He irHOpyIO4H.
HaiinommpeHinr moMunku:

Bukonanns cratti B Word 2007

3acrocyBanHs mpudTy 3 IHIIMM KerieM (U1 BCiX EIeMEHTiB CTaTTi
JI03BOJACTRCs auie 14)

JIpiOHUiT TEKCT HAa PUCYHKAX

Komip enemenTiB rpadikiB Ta pHCYHKIB — cipuii abo KOJIbOpOBUI
(o3BOMNSIETBCSL  JIMILE YOpHWA), (QOH TpadikiB Ta pPHCYHKIB — CipHi
(1O3BOJISIETHCS JIHIIIE O1ITHIA)

[epexnaa crTaTTi Ha aHIJIHCHKY, 1 aHOTalil Ha POCIHCHKY MOBY BHUKOHAHO
HESIKICHO (EJICKTPOHHUI Mepekiiaiay nepekiagac HelpaBibHO).

He nepexiasieHo TekcT Ha rpadikax Ta pucyHKax

AHoTamis Ta crarts He po3dura Ha po3aitu Beryn, Marepianu Ta meroaw,
Pe3ynbraTn T2 00rOBOpEeHHS, BUCHOBKH.

B craTTi npucyTHi CKaHOBaHI PUCYHKH

Jo craTTi He npuKIaaeHi (Gaiiu pUCYHKIB Ta Jiarpam
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—— Instructions for Authors
OdopMIeHHs CNUCKY JliTepaTypu

Hayxomerpuuni 6a3u YkpaiHU Ta CBITY BU3HAYalOTh PEHTHHI SIK XypHally, TaKk i OKpPeMHX
aBTOpPIB 3a KIJBKICTIO IOCWJIaHb HAa CTATTi. ENEKTPOHHI cHCTeMU ONpPalbOBYIOTh KOXKEH €JIEMEHT
CIIUCKY — aBTOPIB, Ha3BY CTAaTTi Ta BUAAHHS, HOMED, PIK Ta iHII €JIEMEHTH.

VkpaiHCbKi CTaHIApTH nNependadaroTh CKIaJHI BUMOTM 10 OG(GOpPMIICHHS IIOCHJIAaHb Ha
niteparypy. Taki HOCHIaHHA HEe MOXYTb OIpPallbOBYBAaTHUCh HAYKOMETpUUHMMHM Oazamu (Scopus,
Index Copernicus, EBSCO, Google Scholar, Web of Science ta in.). Lli 6a3u cnpuiimaroTs npocre
o(hopMIICHHS CIIUCKY, €3 KOCHX JIiHIH Ta 3aiiBUX €JIEMEHTIB.

B cBiti BincyTHI €quHi npaBuia ohpopMIIeHHs nocwiaHb. HaykoBi BusaHHs cami po3poOIIo0Th
BUMOTH O(OPMIICHHS IIOCHJIaHb, ajle 3a3BH4ail y3rOJUKYIOTb iX i3 3arajlbHONPUIHATUMH BUMOI'aMHU
American Psychological Association, Council of Biology Editors, Citation-Sequence, Chicago 16th
Edition, Harvard, Harvard - British Standard, NLM - National Library of Medicine Ta iHmmmu.

Bci Bu3HaHI CBITOBI CTaHmapTu nependadaoTh OQOPMICHHS CIHCKY JITEpaTypH JIHIIe
JNATHHCBKUMHU cuMBojiaMu. [Ipn opopmileHHI THOcHIaHb Ha YKpaiHCBKI Ta POCIHCBKI JpKeperna
HEoOXi/IHO MPOBOAUTH TpaHcuiTepauito. Kopucryrouncs nporpamMaMu TpaHCIiTepanii, ClIiji yBaXHO
BKa3yBaTH, 3 SKOI MOBHM HPOBOIUTbCA TpaHCIITEpalis — yKpaiHCbKoOi 4m pociiicekoi. 3a
TpaHciiTepaii 3 ykpaiHcpkol BukoprcToByeMo suie acnoptauii (KMY 2010) crangaprt, B skoMy
BHUKOPUCTOBYIOTBCS JIMILIE CHMBOJIHM aHTJIHCHKOro andasity. 3a TpaHcmitTepanii 3 pociiicbkol — e
cranaapt «MBJ».

Cnucok jgitepatypu oh)OpMJIIOETHCS 3TiTHO TAKUX BUMOT.
IMocnaaHHyg HA CTATTIO.

ABTopu (pik Buaanusi), HasBa crarri, Hazea scypnany (kypcusom), Tom (Homep),
CTOPIHKH.
Bci enemenTy micist poKy BUAAHHS PO3AUISIOTHECS KOMaMH.

Hpuxaagm:

1. Yannick Fayolle, Sylvie Gillot, Arnaud Cockx, Laetitia Bensimhon, Michel Roustan,
Alain Heduit (2010), In situ characterization of local hydrodynamic parameters in
closed-loop aeration tanks, Chemical Engineering Journal, 158(2), pp. 207-212.

2. Carlo Tocchi, Ermanno Federici, Laura Fidati, Rodolfo Manzi, Vittorio Vincigurerra,
Maurizio Petruccioli (2012), Aecrobic treatment of dairy wastewater in an industrial
three-reactor plant: Effect of aeration regime on performances and on protozoan and
bacterial communities, Water Research, 46(10), pp. 3334-3344.

IIpuxyiax ogopmiieHHS CTATTI, OPUTiHAJ AKOI YKPAIHCHKOI0 MOBOIO:
1. Pyroh T.P., Konon A.D., Skochko A.B. (2011), Vykorystannia mikrobnykh

poverkhnevo-aktyvnykh rechovyn u biolohii ta medytsyni, Biotekhnolohiia, 4(2), pp.
24-38.

3a 6ascanns nicas mpanciimeposanoi Hazeu cmammi abo JHcypHany 6 {icypHux
OYIHCKAX MOJICHA OAMU NEePeKIA0 AH2IIUCbKOI0 MOBOIO }.
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Ilocuanusa Ha KHUTY.

ABTopu (pik), Hazea knuzu (kypcueom), Bunasaunrso, Micto.
Bci enemMeHTH TiCisA pOKY BUIAHHS PO3IIISIOTHCS KOMaMH.

Hpuxaagm:
1. Harris L. (1991), Money theory, McGraw-Hill Companies, Hardcover
2. Rob Steele (2004), Understanding and measuring the shelf-life of food, CRC Press.

IIpuxaax odopmiieHHs cTATTi, OPUriHAT SIKOI YKpaiHCBKOI0 a00 PpocilicbKOI0
MOBOIO:

—_—

Donchenko L.V. (2000), Tekhnologiya pektina i pektinoproduktov, Deli, Moscow

2. Kirianova H.A. (2008), Udoskonalennia tekhnolohii termostabilnykh zheleinykh
nachynok shliakhom ratsionalnoho vykorystannia hidrokoloidiv roslynnoho ta
mikrobnoho pokhodzhennia: PhD tethis, NUHT, Kyiv.

3. Zalutskyi I.R., Tsymbaliuk V.M., Shevchenko C. H. (2009), Planuvannia i diahnostyka

diialnosti pidpryiemstva, Novyi svit, Lviv.

3a 6asicanns nicis mpanciimeposanoi Ha36u KHueu 6 {icypHuUx OVICKAX MOJCHA
oamu nepexiao aHiiticbko MOBOI0}.

IMocunanHs HA eJIeKTPOHHU pecypc.

BukoHyeTbCsl aHaIOTi4HO TTOCHIIAHHIO Ha KHUTY a00 crartio. [Ticis opopmieHHs
JTAaHUX Mo MyOIiKamito MUIIyThCs cnoBa available at: Ta BkasyeThcst eleKkTpoHHa ajapeca.

HpI/IKJ'IaZ[ MTOCHJIAHHS Ha CTATTIO 13 CJICKTPOHHOI'O BUJIaAHHA:

1. Barbara Chmielewska. (2012), Differentiation of the standard of living of families in
countries of the European Union, Ukrainian Food Journal, 2(2), pp. 230-241, available
at:
http://ufj.ho.ua/Archiv/UKRAINIAN%20FOOD%20JOURNAL%202013%20V.2%20
Is.2.pdf

2. (2013), Svitovi naukovometrychni bazy, available at:
http://www1.nas.gov.ua/publications/q_a/Pages/scopus.aspx
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