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Introduction. The demand for pectin and pectin
products increases every year. The production of pectin
from potato residues can not only increase the added value
of the potato processing and enrich sources for pectin
production, but also help to protect the natural environment.

Materials and Methods. Pectin extraction from a
potato pulp with solution of hydrochloric acid and with
enzymatic preparations. Dry potato pectin has been
investigated by the following methods: content of ballast
compounds - by weight method; analytical characteristics -
methoxyl content, carboxyl groups uronid component was
determined by titrometric method. To study the structure of
pectin, extracted from potato pulp was using IR-
spectroscopy method.

Results. The process kinetics of hydrolysis and
extracting of pectin materials from a potato pulp has been
studied. Through experiment planning and statistic
processing of experiment data the optimal parameters of the
process of hydrolysis and extracting of potato pectin were
determined: acid concentration 1.45% to hydrolysis mass;
duration of hydrolysis 70.5 minutes at 72°C.

Structural features of the obtained pectin have been
studied by means of infrared spectrometry. It has been
found out that pectin extracted from potato contains a
significant amount of ballast substance and a high methoxyl
component. With the help of microphotography is has been
shown that the obtained pectin samples have a considerable
amount of starch, that can be hydrolyzed with pectin
materials and is precipitated with ethanol. The use of
enzymes for hydrolysis of raw materials increases the purity
of pectin.

Conclusions. Potato pulp has been studied as a
perspective raw material for a pectin obtaining.
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Introduction

Modern food industry uses a wide spectrum of food additives of different origin to give
food products necessary technological, organoleptic, physicochemical characteristics and
properties. Pectin belongs to such additives, and in international classification is marked as E
440.

Pectin is a natural polysaccharide that contains properties of structure formation and
bioactive compound. Structure formation in food with pectin is expressed in the ability to
form strong jelly, provide stability to emulsions, stiffen food substance. Biological activity of
pectin is expressed in detoxifying, radioprotective, antioxidant, hypoglycemic,
immunopotentiating activities [1, 8-11].

Pectin technology is based on processing of recycled vegetable resources: juice and
sugar production waste. Today pectin is processed from four main raw materials: pomace,
sugar beet pulp, sunflower baskets and citrus peel. The content of pectin in this vegetable raw
material to mass of solids is 15-25, 15-25, 10-25 and 20-30% respectively [9].

Today in Ukraine pectin is not produces and the need for it is met by its import, therefore
its price is high. The problem of its deficiency in Ukraine can be solved through development
and introduction of technologies of its production from a cheap domestic raw material that is
wasted in a large amount in food production. In particular, potato pulp, which is a by-product
in potato starch production, has a mass fraction of pectin substance up to 15%, that makes it
very attractive raw material for a pectin production.

From the analysis of literary sources we know that with the regulation of the process of
potato pulp hydrolysis three target products can be obtained: pectin, starch with pectin and
potato cellulose [3-7, 9].

The purpose of the research was to find out the technological conditions of potato pectin
extraction, to deduce mathematical dependences that would allow to optimize the process of
raw material hydrolysis, to study physicochemical properties and structure of potato pectin.

Materials and methods

In this work there have been used potato pulp, previously washed out from starch, and
potato pulp, previously processed with starch-splitting enzyme preparations (Amylex A3);
potato pulp, processed witth enzyme preparations of bacterial a-amylase (BAN 480L) and
glucoamylases (Optidex L-400) for hydrolysis of “gluing” starch.

Potato pulp has been mixed with acid solution, previously heated to the temperature of
hydrolysis. Concentration of the acid solution, as a hydrolytic factor, has been calculated
depending on the given pH index of hydrolyzed mixture and taking into consideration
hydrolysis hydromodulus. As an acid reagent we have used a Hydrochloric acid, because it
has the highest reactionary ability (the highest speed constant of hydrolysis protopectin) [9]
and is the cheapest comparing to other extractants, which are used for pectin extraction. The
advantages of hydrolysis with the low indexes of hydromodulus have been proved in many
scientific studies [9]. Hydrolysis hydromodulus (q), which is determined by proportion of acid
solution mass to the mass of the potato raw material taken to hydrolysis, was equal to 2. Batch
of raw material with the known humidity was hydrolyzed with the acid of the given
concentration. The duration of the hydrolysis process was counted off from the moment the
hydrolysis mixture reached the certain temperature. After the process of hydrolysis-extraction
had been finished, liquid phase was separated and neutralized.

Aggregate stability of pectin substances depends not only on their chemical structure and
degree of polymerization, but also on the geometric shapes of the molecules in solution, their
flexibility, the degree of dissociation of ionic groups. Changes of the characteristics of the

8 ——Ukrainian Food Journal. 2015. Volume 4. Issue 1 —



Food technologies

pectin substances depend largely on the pH of pectin extract on the stage of precipitation with
ethanol.

The structure of pectin molecules and, consequently, the properties of pectin substances
at different stages of pectin obtaining depend on the process parameters.

When pectin is precipitated from the extract with pH < 5, the pectin output considerably
increases. It should be noted that the content of ballast substance in pectin increases with the
increase of the pH index of the extract like the pectin output. However, the pure pectin output
(uronid component) increases only up to a certain index of pH extract, namely to pH 4,5, by
further pH increasing on a stage of neutralization, the pectin output decreases [9]. Based on
published data the extract is neutralized with ammonium hydroxide to pH 4.5-5. Coagulation
of pectin substance from the extract was carried out using ethanol. There was a steady sludge
formation of hydrocolloids that came to the surface of the liquid. After additional washing
with ethanol the obtained pectin was dried in air and crushed. Output of the desired product
(%) was calculated with reference to the mass of solids.

Dry potato pectin has been investigated by the following methods: content of ballast
compounds - by weight method; analytical characteristics - methoxyl content, carboxyl
groups uronid component was determined by titrometric method [9, 11].

To study the structure of pectin, extracted from potato pulp, infrared spectra have been
obtained. IR — spectra are measured on a spectrophotometer FT-IR (Fourier
spectrophotometer) Nikolet of "Nexus" company at interval of 700-3600 cm™. IR spectrum of
obtained pectin substances of potatoes were measured in the form of tablets with KBr.

Results and discussions

Modern industrial technology of pectin is based on acid-thermal hydrolysis of raw
materials. As a hydrolizing reagent mineral and organic acids, alkalis and enzymes are used.
The catalytic effect of hydrogen ions on the pectin molecules bonds depends on temperature
and pH [8,9].

Existing technologies of pectin include the combination of hydrolysis and extraction
processes in one technological operation. In most technologies for the pectin extraction from
the extract ethanol coagulation is used [8-10].

By pectin production washing out of potato pulp is a necessary technological operation.
In the process of washing out of raw material soluble ballast compounds are removed, as well
as part of starch, left from the industrial process of its receiving, that greatly affects the quality
and purity of the final product.

To develop a mathematical model we have chosen a central composite rotatable plan of
the second order, which level factors and varying intervals are presented in Table 1. The
experiment was carried out according to a definite plan, previously compiled by optimal
algorithm of factors change, which implementation allows to have a complex influence on the
state of the object of study. The plan of experiment was compiled so as the order of the
experiments was randomized (accidental), all experiments were performed in three repetitions

[11].

Table 1
Level factors and varying intervals
Level factors indexes —q, -1 0 +1 +a
Acidity (% HCI) 0,3 0,7 1,3 1,9 2,3
Temperature, °C 40 48 60 72 80
Duration, min. 33 50 75 100 117

——VUkrainian Food Journal. 2015. Volume 4. Issue 1 — 9
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As a result of statistical processing of experimental data the optimal parameters of
hydrolysis-extracting process of potato pectin from potato pulp are determined: acid
concentration of 1.45% to hydrolysis mass; duration of hydrolysis 70.5 minutes at 72 ° C.
As a result of experimental planning a mathematical model of hydrolysis of potato raw
material has been obtained. The resulting equation is of practical importance and with the
initial hydrolysis technological parameters - temperature, acidity and duration of the
process — allows to predict the output and quality of the pectin.

FF (x,,%,,%,) =—154,74+2,69x, +31,66x, —3,32x107x, +x, +
+1,33x, —1,1x,x, —1,36x 107 x7 —8,21x2 —6,55x107" x,
Photo of potato pulp made by a scanning electron microscope, shown in Fig.1 (c). In
micrographs of potato pectin (Fig 1 (a, b)) taken with a microscope MBY-15, a significant

amount of damaged starch grains can be observed, that under these conditions of hydrolysis
are partially hydrolyzed into dextrin and are precipitated with ethanol.

iumf., I i
1 LS LLEEH LLLL) RRELY E 1L
ol i I L i

g ha

| e L i =

Fig.1. Micrographs:
a - potato pectin, processed with enzyme; b - potato pectin; ¢ - potato pulp
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In order to obtain pure pectin, we have carried out enzymatic hydrolysis of pectin
powder in order to release it from starch. Obtained samples of pectin were investigated on
basic of physicochemical properties, which are presented in Table 2.

Table 2
Physicochemical indexes of potato pectin, extracting under different technological conditions

Potat Potato pectin Potato pectin

otato (from raw material, .

N Indexes pectin | previously processed with (pr:lcless:l(isv)wth

amylolytic enzymes) g

1 |Mass frgc;tlon of ballast 13.3% 8% 7%
compositions

2 gl;u;zntent of free carboxyl 0.85% 0.94% 1.3%

3 | The content of etherified 0.72% 0.81% 1.42%
carboxyl groups

4 |Content of uronid component | 6.38% 7% 11%

5 |The degree of etherification 45.86% 46% 52.2%

Information about the structure of pectin substance can be obtained by using infrared
(IR) spectra [1, 10, 13, 14]. IR spectra contain important information about the composition
and structure of materials, make it possible to determine the purity of the substance, relative
and absolute number of free and substituted carboxyl groups, the presence of ash
component [13, 14]. The investigation of IR spectra of pectin substances, obtained from
potato pulp under different conditions: with the previous processing with amylase enzyme
of pulp and subsequent hydrolysis involving hydrochloric acid (Fig. 4 (3)); pulp hydrolysis
using hydrochloric acid (Fig. 4 (2)); with additional processing of pectin powder with
amylase enzymes to split starch (Fig. 2 (4)). For comparison infrared spectra of extracted in
the laboratory potato starch samples and tangerine pectin have been used.

Valency vibrations of the hydroxyl group v (OH) lie in about 3400 ... 3200 cm™. In
all samples an intense absorption band was formed in this area, what is explained by the
presence of hydroxyl groups, and the shift of the absorption bands can be explained by the
formation of associates of free hydroxyl groups because of hydrogen bonds. [10, 13, 14].
Peaks at 2926 cm™' refer to valency symmetric vibrations of CH,- groups that are present in
the spectra of all samples. Bands in 2900 ... 2700 cm™ correspond to valency oscillation of
v (CH) groups. Deformation oscillation of water molecules 6(H,O) corresponds to the band
of 1639 cm™. Internal deformation asymmetric oscillation of 8,(CH;) corresponds to the
band of 1460 cm™, symmetric —to 1377 cm™ [13, 14].

The interval of 2000-1500 cm™ refers to the oscillation of the —C=0 group. It should
be noticed, that the presence of absorption band of 1369 cm™ in spectra of tangerine pectin,
potato pectin, processed with enzymes, and potato pectin from pulp, processed with
enzymatic drugs, proves the presence of methoxyl carboxyl groups in the molecules of this
samples [10, 13, 14].

Correlation of absorption intensity that refers to these groups can modify depending on
the connection form that predominates in the structure of pectin substances (ether, acid or
ionic) [13, 14].

——Ukrainian Food Journal. 2015. Volume 4. Issue 1 — 11
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Fig. 2. IR spectra:
1 — potato starch; 2 — potato pectin; 3 — potato pectin extracted from potato pulp, previously
processed with amylases; 4 — potato pectin processed with enzymatic drugs; 5 — tangerine pectin

In samples of tangerine and potato pectin, processed with enzymatic drugs,
between1750...1735 cm™ a distinct absorption band is observed, that defines the presence
of free methoxyl carboxyl groups [13, 14]. This band is absent in the spectra of potato
starch and appears in the shoulder-form in the spectrum of pectin that is not processed with
amylolytic enzymes.

The spectrum of potato pectin, which was not processed with the enzymes, has many
similar absorption bands with starch pectin, that proves the opinion about the splitting of
starch polysaccharides with pectin by acid-thermal hydrolysis of potato raw material.
Starch hydrolysis outputs are high-molecular compounds and are precipitated by spirit with
pectin substances. Herewith pectin powder gives qualitative reaction to starch with iodine.

Conclusions
Potato pulp has been studied as a perspective raw material for pectin extraction. The
extracted potato pectin has a large amount of starch grains and ballast compounds, which

are extracted and precipitated with pectin substances and influence on its physicochemical
properties.
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Optimal technological parameters of pectin extraction from potato pulp have been

determined: acid concentration 1.45 % to hydrolysis mass; duration of hydrolysis 70.5
minutes at 72 ° C.

The researches carried out prove that by acid-thermal hydrolysis of potato pulp the

extract has pectin, as well as high-molecular outputs of starch hydrolysis that are
precipitated by ethanol. The obtained pectin powder is a complex, created by pectin and
starch polysaccharides, what is proved by IR spectra of potato pectin, additionally
processed with amylolytic enzymatic drugs, where the areas of carboxyl and carbonyl
groups are fixed more clearly.

10.

11.

12.

13.

14.
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Introduction. The purpose of research — to develop evidence-
based requirements to technological water for tea drinks prepare.

Methods and Materials. Large leaf black and green tea
production of Sri Lanka. Model solutions. Determined of the total
content of polyphenolic substances in tea drinks was measured
with the method of Folin-Chokalteo. Determination of other
indexes was determined with standard methods.

Results and discussion. With concentration of total hardness
equal to 7 mmol/dm® occurred a decrease of polyphenolic
substances content on 179 mg/dm® (from 439 to 260 mg/dm®) in a
black tea drink, and on 184 mg/dm® (from 816 to 632 mg/dm")
polyphenol substances in the green tea drink. Presence of salt of
hardness in the water adversely affected the color, taste and aroma
of the tea drinks. Best taste has tea drink prepared on water with a
value of TDS at 200 mg/dm’. The value of indicator of
permanganate oxidation more than 1 mgO,/dm’, the organoleptic
characteristics of the tea drinks, especially taste, are deteriorates.
At a concentration of residual free chlorine at 0,2 mg/de the taste
lost expressive sequences, and smell of tea, especially green,
became a barely perceptible. When residual free chlorine
concentration is over 0,4 mg/dm’ for green tea drink and over 0,5
mg/dm® for black tea drink it is begin to feel the smell of chlorine,
causing a desire to abandon the consumption of drinks. The
content of residual free chlorine in the water cause a reduction of
content of polyphenolic substances, vitamin C and caffeine in
drinks. If the concentration of residual free chlorine is 0,5 mg/de,
the content of polyphenolic substances are reduced 11 % in black
tea drinks, and 8,5 % in green tea drinks.

For preparation of tea drinks with good organoleptic properties
and minimal loss of nutrients we recomed to use water with
content of free residual chlorine of 0,1 mg/dm’, copper — 1
mg/dm®, total iron — 0,2 mg/dm’, hardness — 2 mmol/dm’,
permanganate oxidation value — 2 mgOz/dm3, TDS — 100-250
mg/dm®. Preparation of a tea drinks with further purified tap water
which conforms to requirements allow to reduce the loss of
polyphenolic substances in 1,5 times, vitamin C in 2,5 times,
caffeine in 10% and significantly improved organoleptic
characteristics in comparison with the drinks prepared on tap water
without further purification.

Conclusions. It is recommended for establishments of
restaurant industry orientate on formulated requirements to water
for tea drinks.
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Introduction

By consumption tea drinks are second in the world after drinking water [1]. This is
caused by a wide range of such drinks, unique organoleptic and functional properties. For
example, polyphenolic substacnes of tea cause antivirus and immunoprotective properties
of tea drinks. They are also active antioxidants which form a safe and stable chemical
compounds with proteins, metals, alkaloids, acids, outputting them from the body. Their
antioxidant properties higher than vitamins C and E in (4...5) times, and, unlike the other
antioxidants, they not only reduce the amount of free radicals, but does not allow their
formation. In combination with vitamin C polyphenolic compounds of tea make strengthen
the walls of vessels, reducing the chance of bleeing, have a therapeutic effect in
inflammation of the capillaries check, colitis, acute rheumatism, polio [2, 3].

However, the value of the bottled ice tea with long-term storage, as functional foods,
causes co-opinions. According to statistics, content of functional ingredients in these
drinks, in particular polyphenolic compounds is very low [4]. Best quality have freshly
brewed drinks that consumption immediately after preparation, for example, in
establishments of restaurant industry [5]. Although in this case the quality of the drinks
depends on the quality of tea leaves and features of technology of their preparation too.

Significant impact on the quality of tea drinks is the quality of technological water
(water used in the technological process for food preparation) because it is the basis of
drink. The most common source of water for an establishments of restaurant industry,
which include cafes, bars, restaurants, canteens of schools, kindergartens and other public
organizations are centralized water supply network. Therefore, in such places as
technological water use tap water usually.

The quality of tap water must meet the requirements "Hygienic requirements to
drinking water intended for human consumption". But in case of tea drinks preparation
compliance with these requirements is insufficient. Tea leaves contain a significant amount
of chemically active components capable to reacting with dissolved in technological water
substances mineral and organic origin, making worse the quality of drinks.

Absent of special requirements to the quality of technological water for making tea
drinks cause a lack of quality of tea drinks in establishments of restaurant industry.
Therefore, the aim of the first stage of research was development of requirements to quality
of technological water for tea drinks preparation in establishments of restaurant industry.

To achieve this goal it was necessary to:

- define a group of soluble components of technological water and water-soluble
extractive substances of tea leaves, which interaction may negatively affect the quality of
drinks and their functional properties;

- investigate the influence of concentration of certain soluble components of
technological water on chemical and organoleptic characteristics of drinks;

- perform mathematical treatment of experimental data and to generalize them.

Materials and methods

When selecting the materials for tea drinks preparation, necessary to perform
experimental studies, proceeded from the fact that the main types of tea in the world and
domestic markets today are black, green, red, yellow and white tea. All this types are
product of a processing of one plant — Camellia sinensis, but differ in chemical
composition, in particular in content of extractive substances [2]. However, a more detailed
analysis of tea leaves chemical composition shows that each of five types of tea is very
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similar in chemical composition to the black tea or to the green tea [6]. Moreover, these two
types of tea are the most common, and their share in total consumption of tea is 87 %. In
consideration that the main tea importer in Ukraine is Sri Lanka, and the maximum content
of water-soluble extractive substances typical for leaf tea, to perform experimental studies
to determine an effect of technological water quality on tea drinks quality were selected
leafy green and black tea production by Sri Lanka [7].

In formulating the list of tea drinks quality indicators for research came primarily from
what of them cause most functional and organoleptic properties of tea drinks. Group of
solute substances of technological water for research determined by theoretical analysis of
possible chemical interactions between water-soluble extractive substances of tea leaves
and solute substances of technological water. The main attention was paid to the reaction,
which may cause adverse changes in drinks quality. The results of analysis are presented in
Table 1. Maximum values of technological water indicators were made in accordance with
the requirements "Hygienic requirements to drinking water intended for human
consumption". Minimum values characterize the complete absence of impurities in the
water.

The main aim of the study was to determine the concentration ranges of copper, total
iron and chlorine residual free, as well as values of TDS, total hardness, and permanganate
oxidation in technological water, with which is possible to prepare tea drinks with a
maximum of useful substances for human health and high organoleptic properties. A study
of effect of indicators concentration listed in Table 1 on the chemical and organoleptic
characteristics of drinks were performed with using the model solutions of each individual
indicator of water quality. Selection of substance for make model solutions, as well as their
preparation are carried out according to ukrainian standart 51871 "Water purification
devices. General performance requirements and methods for its determination".

Table 1
Indicators of quality of technological water for research
. Make influence on such
. Range of variation - .
Indicator . . indicators of quality of tea
in the experiment .
drinks
Chlorine  residual free, 0-0.5 Content of polyphenolic
mg/dm3 ’ substances, vitamin C, caffeine
Total iron, mg/dm’ 0-0,2 Content of polyphenolic
Copper, mg/dm’ 0-1,0 substances
Permanganate .
oxidability, mgO,/dm’ 0-5,0 Organoleptic indicators
Total hardness, mmol/dm’ 0-7,0 Content of polyphenolic
substances, appearance, taste
TDS, mg/dm’ 0-500,0 Taste

On obtained model solutions tea drinks were prepared. Making drinks for research
carried out in accordance with recommendations given in [8]. Based on the results of
experimental studies formed the recommendations to a range of values of indicators of
quality of technological water for tea drinks preparation. In this research were used the
conventional physico-chemical and organoleptic methods of research using modern devices
and equipment. Of non-standardized methods used in the colorimetric method of
determination of total polyphenolic substances with Folin- Chokalteo reagent [9].
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Validation of an experimental data are carried out using Student's t test. Generalization
of experimental studies results are presented in graphics, as well as in the form of
regression equations to calculate the quantity of polyphenol substances, vitamin C and
caffeine interacts with the solution substances of technological water depending on the
concentration of the last one. For found regression equations used Applied Mathematics
package Excel. Adequacy of the equations with respect to experimental data were evaluated
with indicator of mean square deviation — R?.

Results and discussion

Based on the analysis of the experimental data revealed that with increasing
concentration of total hardness salt in model solutions total content of polyphenolic
substances in the black and green tea drinks are decrease (Fig. 1, a and b respectively). This
is due to the polyphenolic substances reacting with calcium or magnesium ions and form
insoluble complex compounds. Also it should be noted that although all samples of green
tea containing almost 2 times more polyphenolic substances than the black tea drinks, the
amount of the polyphenol substances reacted with calcium ions not significantly different in
the cooking process. Thus, at hardness concentration equal to 7 mmol/dm’ occurred a
decrease of polyphenolic substances content on 179 mg/dm® (from 439 to 260 mg/dm’) in a
black tea drink, and on 184 mg/dm’ (from 816 to 632 mg/dm®) polyphenol substances in
the green tea drink (Fig. 1, a and b).
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Fig. 1. Influence of concentration of hardness salts in model solutions
on total content of polyphenolic substances in tea drinks

Presence salt of hardness in model solutions also adversely affected the color, taste
and aroma of the tea drinks. Thus, even with the value of total hardness at 3.5 mmol/dm’
marked loss of color saturation, aroma harmonious and flavor rich of black and green tea
drinks comparison with similar drinks prepared with distilled water.

Using the model solutions with different value of TDS did not affect the color and
flavor of tea drinks, but affected the taste. Proved the best taste of drink prepared with
water with a value of TDS at 200 mg/dm’ (Fig. 2 a and b). At smaller values of TDS drinks
taste was insufficiently complete, a feeling that is not fully brewed tea. Water with a value
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of TDS more than 300 mg/dm® contrary, distorted inherent tea drinks and gave no
distinctive flavor.
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Fig. 2. Change in taste of tea drinks depending on the values of TDS in model solution

As a result of effect of organic impurities in model solutions on tea drinks quality
studies found that even when the value of indicator of permanganate oxidation is 1
mgO,/dm’, the organoleptic characteristics of the tea drinks deteriorates, mainly — taste
(Fig. 3).
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Fig. 3. Changing the organoleptic characteristics of green tea depending on the values of the
permanganate oxidation of model solutions

Copper ions in the model solution reduce content of polyphenolic substances in drinks
due their complexing properties, but in concentration of copper in range from 0 to 1
mg/dm’, this decrease is not significant. Thus at a copper concentration equal to 1 mg/dm?,
reduce content of polyphenol substances was 5 % for black tea drinks and to 3,8 % for
green tea drinks.
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Total iron also has no significant impact on the change in the content of polyphenolic
substances in tea drinks. Thus, at a concentration of total iron at 0,2 mg/dm’ loss of
polyphenolic substances were less than 1 % for both black and green tea drinks. Analysis of
organoleptic indicators of drink samples made on model solutions with different content of
copper and total iron show no differences with control samples.

Significant impact on organoleptic characteristics of tea drinks make content of
residual free chlorine in model solutions. Thus the most deteriorated smell and taste.
Already at a concentration of residual free chlorine at 0,2 mg/dm’ the taste lost expressive
sequences, and smell of tea, especially green, became a barely perceptible. When residual
free chlorine concentration in model solution over 0,4 mg/dm”’ for green tea drink and over
0,5 mg/dm’ for black tea drink it is begin to feel the smell of chlorine, causing a desire to
abandon the consumption of drinks. Furthermore, the content of residual free chlorine in
model solution cause a reduction of content of polyphenolic substances (Fig. 4), vitamin C
(Fig. 5), and caffeine in drinks.
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Fig. 4. Influence of free residual chlorine Fig. 5. Influence of free residual chlorine
concentration in model solutions on content of concentration in model solutions on content
polyphenolic in black tea of vitamin C in green tea

Thus, if the concentration of residual free chlorine is 0,5 mg/dm3, the content of
polyphenolic substances are reduced by 11 % in black tea drinks, and 8,5 % in green tea
drinks compared to their content in drinks prepared with distilled water. Results of
mathematical processing of the experimental data are presented in Table 2 (for black tea
drinks).

The following abbreviations are used in Table 2: C - concentration of solute
substances in technological water; ti - total iron; th - total hardness; co - copper; po -
permanganate oxidability; tds — total dissolved solids; cr - chlorine residual free.

The resulting equations allow to calculate how much change the content of
polyphenolic substances, caffeine and vitamin C, as well as what are the organoleptic
characteristics of drinks with the presence in technological water solutes substances in any
concentration range from Table 1. Organoleptic indicator in this case is integrated value,
which includes such factors as color, smell and taste with weights coefficient 0,2, 0,3 and
0,5 respectively.

——Ukrainian Food Journal. 2015. Volume 4. Issue 1 — 19



Food technologies

Based on the results of experimental studies of influence of technological water
quality on tea drinks quality were formulate the requirements to the chemical composition
of technological water for preparation of tea drinks in establishments of restaurant industry
(Table 3).

Other indicators of technological water quality for making tea drinks must meet the
requirements "Hygienic requirements for drinking water intended for human consumption".
If water composition corresponds to Table 3 requirements loss of the extraction substances
of raw materials causing the beneficial properties of tea drinks, will not exceed 10 %, and
the deterioration of the any organoleptic indicators will not exceed 0,3 points out of 5 [10-
11].

Table 2
Equations for calculating the values of quality indicators of black tea drinks depending on the
quality of technological water

Indicator of
technological Indicator of . 2
water quality, drink quality Equations R
mg/dm’

Polyphenolic

Total iron, mg/dm3 substances PPS = 50-C, — 25-Cy; + 439 1
(PPS), mg/dm’

Total hardness, PPS, mg/dm3 PPS =-25,2-Cy, +439,8 0,9983

mmol/dm’ Organoleptic 0=-0,0194-Cy” —0,0662-Cy, + 5 0,9991

3 3 PPS = 6,8571-Co,’, — 29,257-C,, +

Copper, mg/dm PPS, mg/dm 1 439.26 0,998

Permanganate

oxidability, Organoleptic 0= —O,()O95'Cp(,2 —-0,0795-C,,, +4,9989 | 0,998

mgOz/dm3

3 . 0 = 310%Cy’ - 310°Cye +

TDS, mg/dm Organoleptic 0,0083-Coq, + 42714 0,9683
PPS, mg/dm’ PPS =-9,7429-C., + 468,93 0,996
Vitamin C, _ 2 )

Chlorine  residual | mg/dm’ VC =28,214-C,~ —25,621-C, + 5,7357 | 0,9994

3 "

free, mg/dm Caffeine, K = 8,9286- C..2 — 38,464 Co + 381,96 | 0,9988
mg/dm
Organoleptic 0=-2,0714-C,”>—1,0129-C,, + 4,8514 0,999

In the laboratory of drinking water technology and water treatment for food production
of Department Technology of Drinking Water of Odesa national academy of food
technology water treatment technology was developed that allows to get the water, the
composition of which corresponds to the recommendations of Table 3, due advanced
treatment of tap water (Odessa, Primorsky district, Autumn of 2012). With purified water
were prepared black and green tea drinks and compared to control samples prepared with
tap water without additional purification (Table 4).
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Table 3
Requirements to the chemical composition
of technological water for preparation of tea drinks
Indicator of quality of technological water Value of indicator
Chlorine residual free, mg/dm’ <0,1
Total iron, mg/dm’ <0,2
Copper, mg/dm’ <1,0
Total hardness, mmol/dm’ <2,0
Permanganate oxidability, mgO,/dm’ <2,0
TDS, mg/dm’ 100-250
Table 4
Indicators of quality of drinks made on the prepared water
Black tea drinks Green tea drinks
Drink quality indicators Control Research Control Research
sample sample sample sample
Polyphenolic substances, mg/dm’ 256 380 560 775
Caffeine, mg/dm’ 342 376 281 314
Vitamin C, mg/dm’ - 5 6 15
Color, point 4 4,8 4,5 5
Smell, point 4 5 3,8 4.8
Taste, point 3,8 4.8 3,6 4,7

Table 4 shows that the content of polyphenol substances in drinks prepared with tap
water, about 1,5 times lower than the drinks with prepared water. The caffeine content in
the control samples below 9 % for black tea and 10,5 % for green tea. Vitamin C in control
sample of black tea is absent, whereas in sample with prepared water content of Vitamin C
is 5 mg/dm’. For green tea vitamin C content in control sample was 10 mg/dm’ less than in
the sample with prepared water. Treatment of water did not affect on such drinks quality
indicators as the mass fraction of solids substances and titrated acidity.

Due to high content of hardness salt in the source water (7 mmol/dm®) and residual
free chlorine concentration at 0,4 mg/dm’ organoleptic indicators of control samples
received low scores. Change the color difference was particularly marked for black tea,
which had a rich brown color in drinks with prepared water, unlike the lighter shade of
control sample drink. Additionally high value of TDS (356 mg/dm”) influenced on the taste,
resulting felt tastes, not typical for tea drinks in samples with tap water. Reducing the
concentration of residual free chlorine from 0,4 to 0,05 mg/dm’ and permanganate
oxidation from 2.6 to 0,5 mgO,/dm’ in prepared water has positive effect on smell and
taste. In contrast to the control samples, the smell of chlorine was not felt that allowed fully
experience the flavor of tea. The taste of drinks with prepared water was typical, with
characteristic tartness and without impurities.

Conclusions
On basis of theoretical analysis of possible chemical interactions between solute
substances of technological water and water-soluble extractive substances of tea is selected

group of technological water quality indicators, which make influence on the quality of tea
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drinks. With model solutions studied the effect of different values of these indicators on
quality indicators of black and green tea drinks (total content of polyphenolic substances,
vitamin C, caffeine and organoleptic characteristics). As a result of mathematical
processing of experimental data, a system of regression equations, which allows to define
content of polyphenolic substances, vitamin C, caffeine and organoleptic characteristics of
tea drinks, depending on the concentration of total hardness, total iron, copper, residual free
chlorine and values of permanganate oxidation and TDS in technological water used for
cooking. In addition, these equations can be used to optimize mode of water treatment for
establishments of restaurant industry.

Also formulated requirements to technological water quality for tea drinks in
establishments of restaurant industry: total hardness < 2 mmol/dm®; TDS 100-250 mg/dm’;
copper < 1 mg/dm’; total iron < 0,2 mg/dm’; permanganate oxidation < 2 mgO,/dm’;
residual free chlorine < 0,1 mg/dm’. It was shown that the preparation of tea drinks with
further purified tap water, which corresponds to this requirements, allow to reduce loss of
polyphenolic substances in 1,5 times, vitamin C in 2,5 times, caffeine at 10 % and
significantly improved organoleptic characteristics compared to drinks prepared with tap
water without further purification.
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Introduction. The aim of my research is the elaboration of
improving the technology of manufacturing meat products with
healing components such as carrageenan and soy powder.

Materials and methods. Functional-technological
characteristies of minced mead were defined after rolling; the
optimum amount of soy powder and carrageenan was defined by
funetional and calculation methods; the quality of worked out
kinds of minced meat was determined by organoleptic and
physical-chemistny methods; the best products were defined by
organoleptic and analitical methods.

Results and discussion. Chicken meat made after manual
deboning surpasses the meat indicators of mechanically deboned
chickens in MBP at 11.8% and in FRP at 3.76%, this is due to the
fact that myofibrils of the manual deboned meat form the more
stable protein-lipid matrix.The recipes of basic kinds of minced
meat were worked out: mince 1 - contained 20% of the
vegetarian food composition consisting of both the soybean
powder and carrageenan powder (3: 1) based on chicken mince;
mince 2 - contained 20% of the fat emulsion based on vegetable
oils including the soybean powder 15%, the carrageenan powder
1%, based on chicken mince; mince 3 - contained 20% of the
protein and fat emulsion based on pork and soy powder (1:1) and
1% of carrageenan powder based on chicken mince; mince 4 -
contained 20% of the protein and fat emulsion based on
vegetable oil and 3% of carrageenan powder based on beef
mince.

The adding of protein and fat soy enrichers and carrageenan
powder allows reducing weight loss at 55% compared to the
control.

Occording to organoleptic estimation of modified schitze the
highest marks were got by a product from chicken minced meat
with soy powder - 145 gr., and carrageenan - 5 y., and among
improved cutlefs - the product made from beef minced meat with
soy powder - 120 gr., carrageenan — 30 gr.

Conclusions. Thus, the addition of carrageenan and soy
powder to the meat products improves the organoleptic
assessment of these dishes, and also achieves the health effect.
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Introduction

Well-timed providing consumers with a balanced nutrition, contributes to maintaining
health, increasing productivity, enhancing learning, wise using leisure time.

The aim of my research is the elaboration of improving the technology of
manufacturing meat products with healing components such as carrageenan and soy
powder. The research shows that the usage of carrageenan while manufacturing meat
products gives the following opportunities: to increase meat products output; to improve
organoleptic properties (richness, texture, connectivity, color, form, slicing); to exclude a
possibility of forming bouillon-fat swellings at the thermal treatment; to stabilize a product
appearance while storing in vacuum package by weakening the cutting off water effect
(syneresis); to reduce production costs; to enrich meat products with health care and
preventive properties. One of the biggest tasks is discovering the new species of materials
rich in protein.

The usage of carrageenan in the process of manufacturing raw meat rich in fat and
connective tissue, mechanically separated meat, poultry is the most effective. The usage of
carrageenan requires no additional equipment and change of the standard manufacturing
process. The carrageenan dose level in manufacturing meat products is 0.2 - 2.0%.

An alternative to the existing technologies is to develop new products from non-
traditional raw materials. Due to this the interest in beans has increased which was not so
popular before. Mostly this was due to an inefficient processing of beans, and only in the
last decade studying it has been formed as a scientific field.

One of the main tasks scientists face today is the search of new kinds of raw materials
rich in protein and the development of effective methods of using non-traditional raw
materials. The biomedical research of identifying the food influence peculiarities on the
human body is also important. In our country and abroad conducted extensive research on
using derivative products of soybean, wheat, sunflower, lupine, rape, peas, beans, etc., and
also non-traditional plant raw material, as the most promising, that has significant global
resources in manufacturing combined meat products to enhance their biological value.

Materials and methods

The researched material was - meat products which were prepared with protein-fatty
concentrator and the powder of carrageenan.

The indicators of functional and technologic properties were determined for chicken
meat made after manual deboning meat and chickens, and mechanical deboning meat
(stuffing is ready "Nasha Ryaba"). The experimental results are presented in "Table 1",
taken from literary sources [R-1].

Table 1

Deboning Indicators, %

Protein | Fat | Moisture | Ash
Manual 21,24 | 9,26 68,22 1,04

Mechanical | 16,98 | 9,93 70,42 2,46

The functional and technological properties of the raw materials, that is, a set of the
indicators characterizing the moisture-binding (WBP), moisture-retaining (MRP) fat-
retaining (FRP), emulsifying powers (EP) as well the emulsion stability (ES) are shown in
"Table 2". [R-1].
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Table 2
. o Deboning
Indicators, % Manual Mechanical
WBP 66,31 56,89
MRP 479 41,13
FRP 12,9 7,72
EP 51,8 48,8
ES 82,08 71,23

Thanks to datum from the tables the functional technological characteristics of
different kinds of minced meat were defined.

The optimum amount of soy powder and carrageenan was defined by functional and
culculation methods.

The soy powder and carrageenan were added in optimal propotions (3: 1) (1: 1) (1: 3)
on the basis of control minced meat which had 20% of nutritiohal vegetable composition
(VFC), considering its functional characteristics.

The ceseription of quality indicators of made - out products is based on organoleptic
data (taste, colour, smell, consistence), according to that by organoleptic and analitical
methods the best products of modified schnitzel and cutlets were defined.Semi-finished
products roasted for 5 minutes on the frying surface then brought to readiness in steam-
heating oven to the temperature inside the product 8501S. Ready products were determined
using a thermocouple.

During the organoleptic rating of the dishes wegive marks - 5, 4, 3, 2 to each of the
indicator — the appearance, taste, smell and consistence. The total mark is defined as
average.

Mark 5 can be got by dishes which by their look, taste, smell, colour and consistence
correspond to the set indicators and requirements.

Mark 4 is given to dishes with excellent taste results, but with have fails in cutting, not
enough brown, with cracks on the surface, with the lack of stuff and other minor diflexions.

Mark 3 is given to dishes which can be sold without remaking if their taste does not
satisfy the reguirements.

Mark 2 is given to dishes which non-characteristic taste and smell, with too much salt,
very sour, bitter, spicy, or without a proper gorm, burned or with the signs of spoiling.

The best results were degined by analitical method, taking into account all the
guantitative and gualitative indices.

Results and discussion

These functional and technological properties’ data ("Table 1") of chicken meat, made
after manual deboning meat and chickens, and mechanical deboning chickens suggest the
following. A moisture-binding power (MBP) of meat after manual deboning is quite high
(64.4%) and surpasses the mechanically deboned meat (60.2%), due to a well-known fact,
that is, the moisture-binding power of the product has a higher value at a more mass
fraction of protein and less fat, in this case the amount of fat contained in meat of manual
and mechanical deboning is almost the same, but the amount of protein is a bit more than in
the manual deboned meat. However, MBP characterizes only the potential power of protein
system to bind and retain water. The most important, in terms of technology, there are
special indicators (MRP and FRP) characterizing protein raw power to retain a certain
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amount of moisture and fat after a thermal treatment, as well EP and ES characterizing a
protein system to the relationship of lipids.

The studies have shown that chicken meat made after manual deboning surpasses the
meat indicators of mechanically deboned chickens in MBP at 11.8% and in FRP at 3.76%,
this is due to the fact that myofibrils of the manual deboned meat form the more stable
protein-lipid matrix.

For the mechanically deboned meat the indicators of functional and technological
properties are lower than the manual deboned meat’s ones, this is due to the fact that the
mechanically deboned meat has a more destroyed structure of myofibrils. As the
mechanically deboned meat is rich in bone marrow joints, bone particles, and fat, then at
developing the high quality meat products based on the mechanically deboned meat, the
animal or plant protein agents by which not only the functional and technological properties
of meat, but also the organoleptic characteristics of the finished product can be improved,
shall be put in the recipe.

The characteristics of the quality indicators of the developed products are based on the
organoleptic characteristics.

The following basic meat recipes based on the analysis are suggested.

Basic mince 1 contains the vegetarian food composition (VFC). The prototype
contained 20% of the vegetarian food composition consisting of both the soybean powder
and carrageenan powder (3: 1) based on chicken mince.

Basic mince 2 contains the soy powder and emulsion. The prototype contained 20% of
the fat emulsion based on vegetable oils including the soybean powder 15%, the
carrageenan powder 1%, based on chicken mince.

Basic mince 3 contains the soy powder and emulsion. The prototype contained 20% of
the protein and fat emulsion based on pork and soy powder (1:1) and 1% of carrageenan
powder based on chicken mince.

Basic mince 4 contains the soy powder and emulsion. The prototype contained 20% of
the protein and fat emulsion based on vegetable oil and 3% of carrageenan powder based on
beef mince.

Table 3
The content of the main substances in semi-finished products
100 gr. Product Calorific value
Name . Fats | Water | Hydrocarbon, gr. . .
Proteins*gr. | *gr, | *kgr, kilocalories

Control 15 15,6 66,9 - 200
Basic mince 1 21 14 65 12 180
Basic mince 2 18 13 64 8 170
Basic mince 3 16 18 66 4 190
Basic mince 4 17 17 64 10 193

* Defined by the Kyeldal method.
**Defined by Soxhlet (direct definition).
***Defined by isotherm activity and moisture sorption in food.
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Table 4
The content of the main substances in the finished product

100 gr. product .
Calorific value,
Name - Fats | Water | Hydrocarbon, gr. . .
Proteins *gr. skgr | whkgr Kilocalories
Control 14 15 65 - 198
Basic mince 1 20 13,8 63 11 178
Basic mince 2 17 12 62 7 168
Basic mince 3 15 14,3 65 4 189
Basic mince 4 16 16 63 9 190
Table 5
The content of the main substances in the finished product
. .o -8
T 5 83 53
Zgl 4| £8 58
g o0 0 = 2 = &
S5 g 28 &g
Name 52| 2| oy | o2
=2 | 2| £ =S
SE| | ES| B
CARECHI- LRI
= NSRRI Na
Sample 125 | 27 15 14 Sample
Schnitzel from Basic mince 1 120 | 20 | 13,7 20 Option 1
Chops from Basic mince 1 100 | 20 | 13,5 20
Schnitzel from Basic mince 2 | 120 | 20 | 13,8 17 Option 2
Chops from Basic mince 2 100 | 20 | 13,6 17
Schnitzel from Basic mince 3 120 | 20 | 14,5 15 Option 3
Chops from Basic mince 3 100 | 20 | 14,8 15
Schnitzel from Basic mince 4 | 120 | 20 17 16 Option 4
Chops from Basic mince 4 100 | 20 15 16

The data of "Table 5" found that the adding of protein and fat soy enrichers and
carrageenan powder allows reducing weight loss at 55% compared to the control.

The loss reduction at the thermal treatment is due to increasing moisture-binding,
moisture-retaining and fat-binding power in raw system of mince by adding the products
rich in protein and fat emulsions. All the products are characterized by hydrocarbons at the
expense of the soy protein component.

As we can see from the data shown in (Table 5), the fragmented product "Option 1" is
characterized by high protein and low fat. Increasing the protein mass in the semi-finished
product has occurred by the reaction between the soy protein and fat enricher and
carrageenan powder, whose chemical composition is characterized by high protein and low
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fat. As a result of adding the food vegetable composition, in the model system of mince
increases the content of minced vegetable protein and fat, and the amount of chicken fat is
reduced.

The fragmented product "Option 2" is characterized by a high content of protein and
fat. A small decrease in protein weight and increase in fat weight in the semi-finished
product occurred due to adding the protein and fat emulsion. As a result of adding the
protein and fat emulsion based on vegetable oil, in a model system of mince the vegetable
fat increases and the chicken fat decreases, while the unsaturated fatty acids 125 in the final
product increase, which makes this product high-grade.

The fragmented product "Option 3" is also characterized by high protein and fat. A
small decrease in protein weight and increase in fat weight in the semi-finished product
occurred due to getting protein and fat emulsions of water parts. As a result of adding
protein and fat emulsion based on the boiled lean pork, in a model system of mince
increases the amount of connective tissue proteins that are in pork, which allows improving
the motor function of a stomach and intestine, as the use of animal proteins from materials
rich in collagen allows enriching the meat raw materials in food fibers, improving their
structure and consistency.

The fragmented product "Option 4" is characterized by high fats, which is not an
optimal indicator for a given raw material (in this given mince beef was used as a raw
material), and the chicken mince rich in high protein was taken as a sample. Increasing the
protein weight in the semi-finished product occurred by the reaction between the soy
protein and fat enricher and carrageenan powder, whose chemical composition is
characterized by high protein and low fat.

Table 6
Improved organoleptic evaluation of meat products
Name Improved schnitzel Improved chops
Smell Consistency Smell Consistency
() g | 2 0 g g 0 v | 2 () Q g
S | 2| 8|S = c | s |2 8 T = =
Z| 2| = |7 2 o lg| 2|~ |3 z2 |8
—~
g 5 = =) g 5 g =

Basicmince 1 | 4,5 |43 |42 | 45 | 46 |46 |45|46 48| 49 | 46 |45

Basicmince 2 | 4,8 | 4,8 | 4,9 | 4,8 49 149 |48 45|43 | 4,8 46 | 43

Basicmince 3 | 4,5 | 4,6 |45 46 | 46 |47 46|48 |48 46 | 48 |47

Basicmince 4 | 4,5 | 4,6 | 4,5 | 4,8 49 149149 149|149 | 49 48 |49

The highest mark by organoleptic analyse of modified schnitzel was given to the
product named "Option 2" and among the wtlets the highest marks got by the product
named "Option 4".

Conclusions
At an organoleptic assessment of improved products, the follows were identified:

- According to the organoleptic assessment of the modified schnitzel, the product
"Option 2" received the highest mark, that is, the modification of basic mince 2 is optimal
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(Composition of 1 kg: chicken mince - 750g, vegetable oil - 50g, soy powder - 145g,
carrageenan - 5g, water - 50g)

- According to the organoleptic assessment of improved chops, product "Option 4"

received the highest mark, that is, the composition of basic mince (1 kg): beef 750g,
vegetable oil - 50g, soy powder - 120g, carrageenan - 30g, water - 50g is optimal to
manufacture chops.

The addition of carrageenan and soy powder to the meat products improves the

organoleptic assessment of these dishes, and also achieves the health effect.
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Introduction. Bee pollen is widely used as a food
additive, and also in the formulation of food products. Study
is conducted to determine the feasibility of decontamination
pollen by irradiation.

Materials and methods. In this experiment it was used
the pollen from the Carpathian region of Ukraine in
accordance with current regulatory documentation of
Ukraine. Experimental samples beat irradiated with UV rays
at a dose of 2-8 kGy, and then analyzed the chemical
composition, microbiological safety indicators, and
determines the degree of lipid oxidation using the classical
methods. All studies were performed with a three-fold
repetition. Statistical analysis of the experimental data was
carried out using Excel, the confidence level of P < 0,05.

Results and discussion. Increasing doses of pollen
radiation reduces the number of colony forming units of
microbial populations. 2 kGy destroy on 45,5% — total
aerobic microorganisms, more than 40% - yeast and 41,5%
— mold. 4kGy leads to almost complete disappearance of
unwanted microflora and remains less than 25% of aerobic
microbes from their original number, above 4 kGy reduces
the number of viable cells to 99.9%. An increase in dose of
pollen treatment from 2 to 8 kGy has no negative effect on
the content of the main components of pollen. But at a dose
of 2 kGy malondialdehyde increased by 3,35%, and at 4
kGy — at 5,86% in comparison with the control sample. The
dose of 2 and 4 kGy reduces of flavonoids availability in
tests to 3% and 5 %. These interventions also decrease the
B-carotene in tests 1,2% and 2,7%, respectively.

Conclusions. Gamma irradiation provides a number of
benefits and sterility assurance. Using this type of treatment
pollen in order to increase its level of microbiological
safety and the possibility of further usage in the production
of fermented drinks it is possible to obtain the level of purity
99.9% and thus, save up to 95+1,5% essential material.

32
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Introduction

Bee pollen (pollen ) is widely used as a food additive (CN Patent No CN102106497
(A), Compound combined rape pollen chewable tablets and preparation method thereof,
2011; BG Patent No BG1733 (U1), Biostimulating composition from bee products, 2013;LT
Patent No LT5811 (B), Production of the food additive with bee products and blue-green
algae, 2012) as a component of medicines [1-3] and cosmetic medicine (CN Patent Ne
CN103893101 (A), Ganodermalucidum and pollen anti-aging cream, 2011). Also pollen is
widely used in the formulation of food products (CN Patent Ne CN104000086 (A) —
Coarse cereal vermicelli cake, 2014; UA Patent Ne UA35283 (U), Formulation for making
coated cooked cakes "bdzhilka" (small bee), 2008), but less frequently as a component of
dairy products (UA Patent Ne UA96209 (C2), Method for making butter with filler, 2011;
CN Patent Ne CN101623033 (A), Liquid dairy product containing honey and bee pollen and
production method thereof, 2013; UA Patent Ne UA72689 (A), Ice-cream
"lisnyipodarunok" (forest gift), 2005).

In the practice of Ukrainian dairy industry pollen was not widely used in the
production of fermented milk products.

In our previous studies, it was found that pollen stimulates the dairy process [4], has a
positive effect on the chemical composition and nutritional value of yogurt [5].

Bee pollen, unlike honey and royal jelly, requires pre-treatment (sterilization) to
prevent it from making unwanted microflora in pasteurized milk [6].

Currently, there are a lot of different (thermal, chemical, electrical, radiation)
sterilization of food raw materials, as well as a combination of techniques developed with
various combinations of the above mentioned methods. [7].

Heat treatment of pollen more effective at 40 ° C. In this mode it possible to achieve
the desired moisture content of raw 3 + 1%, and thus to preserve a biologically active
substance [8]. But this method does not provide an adequate level of microbiological purity
of raw materials and in the future it will have a negative impact on the quality of prototypes
yogurt [6].

Influence of chemical disinfectants is potentially dangerous because they can change
the physical, chemical and biological properties of the treated pollen [9].

History of radiation processing of food products has more than 60 years [10]. Food
and Agriculture Organization (FAO UNO) and the World Health Organization (WHO)
approved the use of ionizing radiation for the treatment of food with the purpose of
sterilization and preservation of radiation [11, 12].

It was obtained important knowledge concerning the future usage of ionizing
radiation, for example, for inhibiting sprouting in potatoes and onions while storing,
prolongation of storing meat and fish in a frozen state, disinfestations of grain and
vegetables, sterilized meat and meat products for the purpose of storage in the unfrozen
state, etc. Food irradiation is permitted in more than 60 countries [11].

Depending on the intensity of the radiation treatment in order to sterilize IAEA
proposed technical terms [13] as follows:

e 4 to 6 KGy - radiation processing in order to suppress selectively a specific type
of microorganism (e.g., Salmonella, Trichinella and etc.);

e 6 to 10 kGy - radiation processing of food products in order to increase the
duration of storage, in doses that lead to the suppression of limited human-
pathogenic microorganisms;

e 10 to 50 kGy is carried out for industrial sterilization of foods under conditions
precluding the repetition of infection by microorganisms.
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General standard for Irradiated Foods (CAC/RCP 19-1979, Rev. 2-2003) indicate that
for radiation processing of food products it is permitted to apply the installation with the
following types of ionizing radiation [12]:

a. Gamma rays from the radionuclides “’Co or "*'Cs;

b. X-rays generated from machine sources operated at or below an energy level of 5
MeV;

c. Electrons generated from machine sources operated at or below an energy level of 10
MeV.

For many types of products it was organized optimal regimes of radiation treatment,
conducted the long-term studies in order to indicate their suitability and safety of usage, and
nd created radiation equipment [11, 12]. For example, in Poltava University of Economics
and Trade it was demonstrated the results of bulk food ultraviolet radiation, indicated the
advantages of UV radiation over other methods, proposed the method and equipment for
microbicidal decontamination of powdery products, made necessary calculations associated
with UV irradiation [14]. In the same time, data on the effect of radiation on the overall
chemical composition, microbiological, carbohydrate and lipid powder bee pollen among
domestic sources were not found.

The purpose of this work is to determine experimentally optimal doses of ultraviolet
radiation to destroy > 90,0% of unwanted microflora in samples with minimal loss of food
and biological value of raw materials.

Materials and methods

In this experiment it was used the pollen from the Carpathian region of Ukraine in
accordance with current regulatory documentation of Ukraine. Samples were dried to
moisture content of 3 + 1%, and stored at room temperature conditions, directly prior to the
experiment these samples were pulverized. Experimental samplesO1, O2, O3 and O4 beat
irradiated with UV rays at a dose of 2, 4, 6 and 8 kGy, respectively. The control sample (K)
was not subject to treatment. Dose was determined photodetectors 8026 (Hamamatsu
Photonics KK), head is H 8025 — 222.

The number of microorganisms in the samples mentioned above were determined
based on the standard or conventional techniques. Moisture of the samples was determined
by the mass difference between the initial sample and the dried at 105 © C during 4 hours in
the weighing bottle. Ash content was determined by combustion pollen powders in a
muffle furnace in an air atmosphere in a porcelain dish at 900°C to constant weight. Crude
protein was determined by Kjeldahl method. Lipid content was determined by extraction in
Soxhlet apparatus. Reducing sugar content was determined by reaction with 3,5-
dinitrosalicylic acid using Spectrocolorimeter Shimadzu 1600 (Japan). The absorbance of
the solution is determined at a wavelength of 550 nm.

In order to determine the mass fraction of flavonoid it should be measured the
absorbance of pollen extract on fotoelektrokolorimetre at a wavelength of 400 nm filter Ne
3. The amount of carotenoids is determined method of Ferreira I.C.F.R. (2009) [15].

Content of malondialdehyde in the pollen was assessed by the method of Jo C. (2000)
[16]. Prepared biological material in the buffer solution of 2.0 ml were placed in a
centrifuge tube and precipitated with 1 ml of protein solution 17% trichloroacetic acid. The
resulting precipitate was separated by centrifugation for 10 minutes at 400 g (TSUM
centrifuge - 1). 2 ml of supernatant was transferred to a test tube, then it was added 0.8 ml
of 1% thiobarbituric acid solution and samples were placed for 10 min. in a boiling water
bath. In order to control the process it was used samples containing buffer solution in place
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of the supernatant. After the appearance of pink color samples are cooled to room
temperature and measure the absorbance at 532 nm.

All studies were performed with a three-fold repetition. Statistical analysis of the
experimental data was carried out using Excel, the confidence level of P <0,05.

Results and discussion

Comparative analysis of the results of microbiological tests of all pollen samples is
provided below (Table. 1).

Table 1
Microbial populations of studied bee pollen samples
Sample | Irradiation, Viable cell counts (log CFU/g)
kGy Total aerobic Yeast Mold

K 0 4,4+0,01 1,7+0,02 2,0+0,01

0Ol 2 2,4+0,01 ND* 1,17+0,04

02 4 1,1+0,04 ND ND

03 6 ND ND ND

04 8 ND ND ND

* —viable colony was not detected at detection limit <10 CFU/g.

Increasing doses of pollen radiation reduces the number of colony forming units of
microbial populations. Thus, 2 kGy destroy on 45,5% - total acrobic microorganisms, more
than 40% - yeast and 41,5% — mold. Note, that 4kGy leads to almost complete
disappearance of unwanted microflora and remains less than 25% of aerobic microbes from
their original number. Irradiation above 4 kGy reduces the number of viable cells by 99.9%.
This can be explained by the influence of short "tail" in the wavelength range 260-282 nm,
which covers half of the first absorption peak of DNA and RNA. Photoproducts are formed,
which cause either death or mutation of microorganisms [19]. The obtained experimental
results confirm the data Kyoung-HeeKim with a team of co-authors [17].

Results of table.1 confirm the effectiveness of radiation treatment as technological
methods of increasing the microbiological purity of bee pollen.

Further, it was determined the impact of fixed dose (2-4 kGy) on the overall chemical
composition and content of the essential components of the raw materials. Comparative
characteristics of a general chemical composition of the irradiated and not irradiated pollen
are provided in Table 2.

Table 2
Overall chemical composition of bee pollen samples
Composition, %
1
Sample Moisture Ash Crude fat Crude protein | Carbohydrate
K 3,3340,16 3,05+0,06 12,46+0,85 28,30+0,16 52,77+0,03
0Ol 3,30+0,06 3,00+0,01 12,45+0,77 28,36+0,08 52,77+0,03
02 3,20+£0,02 | 2,97+0,02 12,44+1,00 28,4+0,25 52,6540,05
03 3,33+0,15 3,00+0,03 12,39+0,91 28,41+0,29 53,3140,03
04 3,29+40,11 2,95+0,04 12,41+0,93 28,35+0,16 52,91+0,04

——VUkrainian Food Journal. 2015. Volume 4. Issue 1 — 35




Food technologies

These data suggest that an increase in dose of pollen treatment from 2 to 8 kGy has no
negative effect on the content of the main component of pollen. The average moisture
ranges from 3.20 to 3.33%. The difference between the samples was, on average, 1.7%. The
average ash ranges from 2,95 to 3,0% with a difference between the samples in an average
of 2.3%. Crude protein, crude fat and carbohydrate in the irradiated pollen did not show any
significant changes by irradiation. Namely, less than 0.5%. Perhaps, this is due to the fact,
that under ultraviolet irradiation of solid particles processed only their superfine surface
layer and the remaining substance do not experience any effect and, therefore, does not
alter biochemical properties. This is the advantage of UV treatment compared with other
methods of disinfection [14]. The World Health Organization states that process of
irradiation in doses to 5 kGy does not lead to a loss of nutritional value of food products
[18].

Lipid peroxidation causes changes in phospholipids. In connection locations peroxy
radicals fatty acids are broken into fragments, which are located at the edges of the
aldehyde groups having high reactivity. If the rupture occurred on both sides, it is formed
malondialdehyde (MDA) [18]. Its amount in the experimental and control samples of pollen
graphically shown in Drawing 1.
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Fig. 1. Dynamics in the number of malondialdehyde included in irradiated

The higher the dose, the more dynamic is lipid peroxidation. At a dose of 2 kGy MDA
increased by 3.35%, and at 4 kGy - at 5.86% in comparison with the control sample. This is
because the fatty acids are broken into fragments attachment locations peroxy radicals.
Aldehyde groups located on the edges of fragments having high reactivity. MDA is formed,
if the break occurred on both sides [18].

It is now believed that flavonoids are essential components of human foods. They, like
carotenoids act as antioxidants. In mammals flavonoids are able to alter the activity of
many enzymes of metabolism [19].

The effect of radiation on flavonoids is indicated in Drawings 2.
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Fig. 2. The content of flavonoids in pollen samples with different intensity of
treatment

The intensity of the radiation has a direct impact on the content of flavonoids in the
pollen. The dose of 2 kGy reduces their availability in tests 2,9%. Further increasing the
dose to 2 times reduction of flavonoids 5,1 as compared with the control sample and 2,2%
in comparison with the sample O1. Dose treatment is recommended to determine given the
benefits and disadvantages of this method of sterilization — 2kGy.

The effect of radiation on amount of carotenoids in content of pollen into the B-
carotene is indicated in Drawings 3.
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Fig. 3. Total content of carotenoids in samples of bee pollen.
The intensity of the radiation has a direct impact on the content of -carotene in the

pollen. The dose of 2 kGy reduces their availability in tests 1,2%. Further increasing the
dose a 50% causes reduction of B-carotene 1,5%, in comparison with the sample O1 or 2,7
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% in comparison with the control sample. A slight decrease in B-carotene is most likely
associated with exposure to radiation sparing regimen. A stiffer treatment leads to a
significant destruction of the substance [20].

Dose treatment is recommended to determine given the benefits and disadvantages of
this method of sterilization.

Conclusion

Gamma irradiation provides a number of benefits and sterility assurance. Using this
type of treatment pollen in order to increase its level of microbiological safety and the
possibility of further usage in the production of fermented drinks it is possible to obtain the
level of purity 99.9% and thus, save up to 95+1,5% essential material.
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Introduction. The efficiency of using eggshell powder as a
source of calcium free ions for getting elastic pectin-based gels was
determined.

Materials and methods.The degree of «NEApectin — Ca® “»
model samples deformation in time under the constant pressure was
measured by the method of uniaxial compression by punch with the
help of modified Kargin-Sogolova scale. The viscosity coefficient
(1), elastic modulus (E) and other rheological parameters were
calculated by the comparative analysis of model samples kinetic
deformation curves.

Results and discussion. The food system «NEApectin — Ca®"»
was developed by ionotropic gelation with the use of low-esterified
amidated pectin confirming the efficiency of eggshell powder as a
source of free calcium ions for getting elastic gels.

The results of the comparative analysis of kinetic deformation
curves determined the following proportion between the system
components: NEA pectin: ESP: citric acid - 1: 0.2: 0.13 respectively.

Sweet dishes made using the structured pectin-rich product as
semi-finished product have lower calorie content (almost 17...18%
less than gelatine-based ones) and high physiological value, as the
components are completely digested in the small intestine and
release calcium just in the place where it should be naturally
absorbed. The economic efficiency of this development comes from
the fact that using low calorie «<NEApectin — Ca*"»-based product as
the component of the gel-like desserts makes it possible to shorten
the technological process for 45..50% by reducing the time for
preparing a gelling agent (soaking). Furthermore the finished
produce doesn’t require any cooling at low temperatures, which
enables to save energy and volume of refrigerating equipment. The
experimental studies of low-calorie options produce of structured
product based on low-esterified amidated pectin were conducted.
The efficiency of using eggshell powder as a source of free calcium
ions for elastically elastic gels was established. The possibility of
optimizing the composition of the mixture by prescription study the
rheological properties of the gel-like samples was described.

Conclusions. The efficiency of using eggshell powder as a
natural source of free calcium ions occurs when the ratio of
components in the system is: NEA pectin: ESP: citric acid - 1: 0.2:
0.13, respectively.
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Introduction

One of the most important ways in the current development of the food industry of
Ukraine is the search of efficient technologies of complex wholesome food products. Hard
economic situation, as well as the contemporary market conditions, force manufacturers to
make rational managerial decisions as regards creating competitive advantages, keeping or
increasing the product market share. According to the authors, while updating food
processing manufacturing facilities and launching complex wholesome food products the
emphasis should be made of studying the systems, created based on hydrocolloids, which
will enable to develop low-calorie and products of high bioavailability that may be enriched
with vitamins and minerals.

This paper considers the technology of low-calorie structured product based on pectin,
enriched with bio organic calcium. The topicality of the research is in the improvement of
the nutrition quality, which is a step towards solving the problem of improving public
health. The consumption of these products will promote the recovery of the digestion
functions of a person after various disorders, caused by problems with nutrition and diet [1-
4].

Materials and methods

The rheological properties of gels samples obtained as the result of ion exchange
reaction between the low-esterified amidated pectin (NEApectin) and Ca ** ions extracted
from egg-shell powder under citric acid action were investigated.

The method of uniaxial compression by punch with Teflon cup was used for the
experimental determination of rheological parameters (viscosity coefficient (1), elastic
modulus (E), etc.) in model systems. The samples were placed on the stand, the scales were
balanced and after that the plummet was removed from the scale pan. The punch becomes
heavier than the plummet weight and works on the sample. The offset of pointer in the
microscope eyepiece was observed.

To determine the rheological parameters the dependence of relative deformation on the

voltage duration € = f'(¢) was plotted.

Rheological characteristics being determined, the investigated samples were subjected
to the sensory evaluation.

The rheological indicators were calculated by comparative analysis of deformation
kinetic curves. The obtained results were used to model the composition of low calorie
pectin-based product. [5-8].

Results and discussion

A significant part in the contemporary person’s diet is played by the low-calorie and
wholesome dishes. However, favourite flavours are still characterized by high energy
values. One of the ways to solve this problem is to create products, which will be both low-
calorie and conventional for the consumer in terms of organoleptic qualities. Therefore,
“NEA pectin : Ca®>™ system was developed, its ingredients are low-esterified amidated
pectin and free calcium ions obtained from ultrafine eggshell powder. To provide the
organoleptic attractiveness, process simulation involved citric acid and granulated sugar.

The technology is based on the chemical reactivity of calcium ions, which emerges the
moment they penetrate into the high-molecular solution of low esterified amidated pectin.
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So far insufficient data has been available on the conditions of creating pectin-based gel
systems with calcium-rich natural sources. Consequently, theoretical research into these
interactions will allow for developing new technologies and launching them in
manufacturing fibre-rich and bio-organic calcium-rich foods [9, 10].

The textural feature analysis and comparative assessment of rheological characteristics
of the developed samples enables to define the resulting product as a coupled soft system
with typical plastic viscosity, thixotropy and antithixotropy, elasticity and rheopexy of the
source model high-molecular hydrocolloid solutions.

The impact of calcium ions concentration on the sample major rheological
characteristics was studied. It was found that primary exposure of the eggshell powder to
the citric acid solution has a positive effect on the gelation reaction kinetics, accelerating it
due to the calcium transition from solid to liquid. Chemical interaction is described in the
reaction below (1):

3CaCO3+2C6HgO7 — Ca3(C6H507)2 + 3C02 + 3H20 (1)

In this case the quantity of calcium ions transiting to the solution must be sufficient for
the full-scale further complex formation reaction between the remaining galacturonic acid
and the mineral in proportion 4:1, respectively [S]. The behavior of this interaction is
described in the following scheme (2):

4HGal + 1/3C33(C6H507)2 - CaGal4 + 2/3C6H807 + ZW, (2)

HGal is galacturonic acid;
CaGaly is calcium galacturonate.

Calcium galacturonate is a chelate complex, formed by penetration of free calcium ions
into the carboxylic groups of four pyranose pectinic acid forms. Binding is due to
equipollent binding energy redistribution between a charged particle of a bivalent metal and
four carboxylic groups around it. From the process standpoint this stage is considered to be
the “initiation of gel point”. Therewith, as regards energy, this redistribution prevails over
keeping a hydrogen ion in the carboxylic group. Therefore, unbound H'-particles acidify
the gel system, compounding with citrate anions, formed due to the energy transition of
bivalent metal ions to the pectin gel matrix. In addition, reaction (2) shows that the system
includes free hydrogen ions, which, binding with water molecules, form hydroxonium ions
(H;0"). Apparently, it is required to study the impact of pH medium on structural
mechanical properties of the “NEA pectin : Ca ** system (fig. 1).

The data array given in fig. 1 demonstrates that rational content of citric acid is within
0.09...0.13 %. This is also confirmed with the data of table 1, which shows that within this
range the ability of samples to change form and size with no damage is at the highest level
(€4es = 1). In other words, these samples have high plasticity, and the elasticity modulus
increases by nearly 30 %.

It was also found out that within the acid concentration range of 0.09...0.13 % test
samples have the best organoleptic characteristics. It was experimentally proven that in the
system pH fall below 3.0 slows down gelation reaction — pectin fibres are deprived of Van
der Waals interaction, which reduces viscosity, and the system loses its elasticity and gains
thixotropy. Provided the acid concentration is 0.05..0.07 %, the samples are quickly
deformed and begin desiccating at a high rate. The above data shows that the process of pH
medium changes should be made as controllable as possible. Therefore, further research
was focused on the improvement of calcium-rich ingredient and hydrocolloid ratio.
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Fig. 1. Kinetics of creep curves and relaxation of matric gels depending on citric acid content
(0.05...0.15 %) under Oygapectin= 1 %0, Ogsp = 0,2 %o:
1-0,05%; 2 -0,07 %; 3 —-0,09 %; 4—0,11%; 5—0,13 %; 6 — 0,15 %.

Table 1

Structural mechanical performance indicators of matrix gels with different content
of citric acid

o 1. Citric acid content
Code Name of indicator 0.05 10,07 ] 0,09 | 0.11 | 0.13 | 0.15
Es6. Reversible deformation, 10~ 9,96 | 9,30 | 8,60 | 830 | 7,95 | 7,30
Eues Permanent deformation, 10~ 0,84 | 0,70 1,15 1,00 1,05 | 0,95
Es0. Total deformation, 10~ 10,80 | 10,00 | 9,75 | 9,30 | 9,00 | 8,25
o Strain, Pa 874,33|874,33 874,33 874,33 | 874,33 874,33
I Compliance, Pa™(10°) 1,24 | 1,14 | 1,12 | 1,06 | 1,03 | 094
E,, |Potentially instantaneous elasticity 109.29(115.04| 121,43 | 128,58 | 132,47 141,02
modulus, kPa
E., | Highly elasticity modulus, kPa |416,35| 426,5 |539,71|472,61|582,89 |647,65
n* Plastic viscosity, Paxc 328-10°[328:10°[101-10°[219-10°|131-10°[219-10°
K Reversible Vsr;(ﬁil deformation 092 | 093 | 0,88 | 0.89 | 0.88 | 0.8
My | Viscosity of elasticrecovery, | 56, 3| 265 3| 2623 | 2623 | 2857 | 291.4
kPaXC b b b b b b

——Ukrainian Food Journal. 2015. Volume 4. Issue 1 —

43




Food technologies

Upon the results of the theoretical calculations, based on reaction schemes 1 and 2, the
ingredients (eggshell powder : citric acid : galacturonic acid) are to be taken in the
following proportions 1 : 0,67 : 4, respectively. However, this ratio reflects the process in
the “laboratory (ideal) conditions”, i.e. not considering any external factors and the
performance of the recipe mix ingredients. Accordingly, onward the ratio was specified
considering reagents chemical purity, as well as esterification degree (35...40 %) and the
number of amido groups (13...18 %) in pectin.

The calculated findings enabled to identify ingredients concentration ranges: eggshell
powder — 0.025...0.4 %; pectin — 0.7...1.2 %. Then the impact of these ingredients within
the calculated ranges on the rheological characteristics of the ‘NEA pectin : Ca > system
(fig. 2) was examined.

Nevertheless, it should be noted at once that the samples containing eggshell powder at
0.3 and 0.4 % turned out unattractive as regards their organoleptic characteristics: gels were
not transparent, containing undissolved solid particles. Structural mechanical properties of
these gels were too strong and insufficiently elastic. Therefore, they were excluded from the
sample list, tested on the modified Kargin-Sogolova scale.
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Fig. 2. Kinetics of creep curves and relaxation of matrix gels depending on eggshell powder
content (0.025...0.2 %) under ®xgapectin= 1 %0, Ocitr.acia = 0,13 %o:
1-0,025%;2—-0,05;3-0,1;4-0,2.
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The data shown in fig. 2 proves that the efficient eggshell powder concentrations,
ensuring the formation of transparent, soft and elastic gels, are within the range of
0.05...0.1 %.

Table 2
Structural mechanical performance indicators of matrix gels with different content of eggshell
powder
- Eggshell powder content
Code Name of indicator 0.025 0.05 0.1 02
Es6. Reversible deformation, 10~ 10,60 10,00 9,00 8,45
Enes. Permanent deformation, 10~ 1,15 0,88 1,35 1,18
Esae. Total deformation, 10~ 11,75 10,88 10,35 9,63
G Strain, Pa 874,33 | 874,33 | 874,33 | 874,33
I Compliance, Pa™(10°) 1,34 1,24 1,18 1,10
E,p. Potentially instantaneous elasticity 124,90 | 121,43 | 118,15 | 115,04
modulus, kPa
E.. Highly elasticity modulus, kPa 221,35 | 269,02 | 397,42 | 760,29
n* Plastic viscosity, Paxc 131-10° | 101-10° | 109-10° [46,8-10°
K Reversible vs total deformation ratio 0,9 0,92 0,87 0,88
Hup Viscosity of elastic recovery, kPaxc 85,2 124,9 187,4 187,4

The data in table 2 demonstrates that the highest significance of permanent deformation
was observed in the samples with the calcium-rich ingredient concentration of 0.1 %.
Theoretically grounded concentration of the eggshell powder (ESP) is 0.1 %, which is
0.001 mole/l CaCOs. In this case, the calcium-rich ingredient interacts (reaction 1) with
6.8:10* mole/l citric acid, which corresponds to 0.13 % its content in solution. The above
acid content fully dissolves CaCO; and creates enough calcium citrate to bind galacturonic
remnants, contained under the pectin concentration of 0.7...1.2 %.

Thus, the developed product contains calcium galacturonate and citric acid in the molar
ratio of 3 : 2. The data on the unavailability of free calcium ions is confirmed by titrimetry
—no changes were observed in murexide staining in the solution.

Nonetheless, upon the results of the visual observation, gelation process in samples
with the ESP content of 0.05 and 0.1 % was rather slow, which increased the potential of
their contamination with opportunistic and pathogenic germs. The best samples for
processing were those with ESP at 0.2 %, since their spatial grid of pectin-calcium gel was
formed faster, sedimentation time was shorter, whereas the phenomenon of syneresis was
not observed within the advised storage period.

Provided ESP concentration of 0.2 % reaction 1 was also completed, thereby forming
3.4:10™ mole/l calcium citrate. However, the CaCO; content is excessive and at the end of
reaction 1 the system still includes 0.001 mole/l CaCO; undissolved. Pouring the product of
reaction (1) into the hydrocolloid solution along with remaining CaCO; initiates two
parallel reactions: complex formation and ion exchange between the remaining CaCO; and
citric acid, resulting from the reaction forming CaGal,. Thus, the above citric acid serves a
solvent for the excessive CaCQOj;, which is confirmed with titrimetry (involving EDTA and
murexide).
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The aforesaid shows that in case of selecting the ESP of 0.1 %, we have the following
process sequence:
Reaction 1 — Reaction 2 (pH = 6,9)

Provided the ESP concentration of 0.2 % the process stages can be described as
follows:
Reaction 1 — Reaction 2 — Reaction 1 (pH=7,1)

Reaction 1" takes place between excessive CaCOj5 and the citric acid, resulting from the
complex formation reaction.

At the final stage of calculating rational parameters the amount of low-esterified
amidated pectin was specified (fig. 3) so as to enable and ensure the formation of the
maximum number of gel points and fully bind moisture, keeping it in the gel grid over the
whole storage period.

10000

1sz£ f .
21
9000 X

8000

1
KA’A’{ 4
7000 ,

@

3]
m
h
tH
N
h
tH
h
tH
h
tH
h
5 )

6000 -

140 160 180 200
%60, s

Fig. 3. Kinetics of creep curves and relaxation of matrix gels depending on NEA pectin content
(0.7...1.2 %) under ®gsp= 0,2 %, Oitr.acia = 0,13 %o:
1-0,7%;2-0,9%;3-1,0%;4—-1,1%;5-1,2%.

Fig. 3 shows that the rational range of pectin concentrations is within 1.0...1.1 %.
Structural mechanical indicators of the samples are given in table 3.
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Table 3
Structural mechanical performance indicators of matrix gels with different content of NEA pectin
- NEA pectin content
Code Name of indicator 07 0.0 1.0 N 2
Es6. Reversible deformation, 107 9,40 8,600 8,30 7,25 7,00
Epes. Permanent deformation, 107 0,75 1,15 0,85 1,60 1,08
€. Total deformation, 10~ 10,15 9,75 9,15 8,85 8,08
c Strain, Pa 874,33 | 874,33 | 874,33 | 874,33 | 874,33
I Compliance, Pa™(10”) 1,16 1,12 1,05 1,01 | 092
E, Potentially instantaneous elasticity 112,09 | 11504 | 12490 | 128,57 | 141,02
modulus, kPa
E.. Highly elasticity modulus, kPa 448,37 | 465,07 | 514,31 | 728,61 | 971,48
n* Plastic viscosity, Paxs 328-10° | 187-10° [ 109-10° | 101-10° | 69-10°
K Reversible vs total deformation ratio 0,93 0,88 0,91 0,82 0,87
N | Viscosity of elastic recovery, kPaxs | 262,3 262,3 262,3 262,3 | 2623

The data in table 3 give evidence that as the number of polysaccharide chains rises, the
“NEA pectin : Ca > system becomes more elastic. Deformation resistance also rises — the total
deformation falls by 20.4 %. The potentially instantaneous elasticity modulus rises by 25.8 %.

Theoretically calculated remaining galacturonic acid, contained in the gel forming
concentrations of 1.0 and 1.1 %, will allow for full binding of the bivalent metal ions, released
from the eggshell powder at 0.2 %. Structural mechanical properties of gels under both
concentration options do not show significant differences, moisture-retention ability is stable
over the whole established storage period. Organoleptic assessment results of both samples are
identical and are the highest compared to those, made with other pectin concentrations.
Therefore, considering the feasibility, it is advisable to select concentration 1.0 % for further
introduction into the process of manufacturing low-calorie structured pectin-based product.

Conclusion

1. Based on the above study results, ionotropic gelation enabled to obtain food systems with
low-esterified pectin and bioactive calcium ions from eggshell powder. To create model
systems experiments allowed identifying the ratio of the NEA pectin ingredients: ESP :
citric acid: water—1: 0,2 : 0,13 : 82.67, respectively.

2. Sweet dishes, made using the structured pectin-rich product, have low caloric and high food
value. For example, compared to the gelatin-based analogues, energy value reduction per
100 g product is nearly 1.2 times, i.e. 17.5% and is 70+5 kcal. Besides, the product
physiological value is in the fact that it is fully digested in the small intestine and releases
calcium in the place where it should be naturally absorbed. At the same time pectin gel,
owing to its significant molecular weight, moves to the large intestine, where it is actively
consumed by all kinds of germs (lacto-, bifidus bacteria, acidophilous bacteria), which
make up the human gut microbiota, and the production of immunoglobulins, natural
antibiotics, vitamins, organic acids - antioxidant etc.

3. The created low-calorie structured pectin-rich product may be advised to apply in the gel-
like sweet products manufacturing process, which will enable to shorten the process cycle
both for preparing a gelling agent (soaking), and for manufacturing the dish on the whole.
Furthermore, this development is also socially oriented and cost-effective.
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Introduction. Theme relevance due to the necessity of
developing complex multicomponent products with a given
set of qualitative and quantitative indicators that characterize
not only consumer properties, but also functional and
technological.

Materials and methods. Simplex-algorithm was used for
planning of experiment for optimization of ratio of the ternary
mixture water-retaining properties, consisting of wheat
processed products (WPP) - wheat flour, semolina and its
extrude.

Results and discussion. In order to save weight of milk-
protein concentrates (soured milk cheese and albumin weight)
offered technological measures that involve a combination of
the above mentioned herbal ingredients with milk basis for
regulation of qualitative and quantitative indicators during
prolonged storage at low temperatures. The binding of free
water before freezing has a positive effect after defrost.
Generated information matrix data for the optimization of
corresponding ratio in mixture of WPP with water-retaining
properties. Recent changes are introduced in the amount of 6
% by weight of milk protein concentrate. In general, the
process of solving a mathematical model consists of separate
successive stages: selection of project object, definition of the
purpose of the research, selection of optimal criterion,
identification of unknown and major restrictions of
mathematical formalization. Scientifically reasonably optimal
ratio of mixed grain processing products WPP (wheat flour,
semolina, semolina grains extrude - 7.3: 40.0: 52.7),
application which satisfies the requirement of making on
water-retaining capacity (82.0 + 2) % plant-based protein and
at the stage of storage before freezing and then using in
technology of products. Compositional variation of ratios
herbal ingredients allows calculation to determine the
maximum (minimum) water-retaining capacity of protein and
plant bases at different ratios of WPP.

Conclusions. Method optimization of the correlating
components of mixtures of wheat products recommend to use
the development of multicomponent products on milk-protein
base with specified properties.
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Introduction

Designing food products is a modern scientific direction of research for the
development of complex multi- component products with a given set of qualitative and
quantitative indicators characterizing not only consumer properties, but also functional and
technological. The process combines the development of models describing the stages of
creation of products with given quality and presentation of the mathematical relationships
that reflect all changes in one or more of the parameters on the basis of which they are
developed, as well as optimization of choice and the correlation of the output components
[1].

For designing recipes of multicomponent food systems are mainly used approaches
based on the method of experimental and statistical modeling and linear programming,
namely the simplex method, in which happens the directed movement for supporting the
plans to the optimal solution [2, 3]. The essence lies in planning the experiment in such a
way so that the points whose coordinates correspond to certain combinations of values of
the factors underlying in the vertices of a proper simplex, built in the factor space. The
correct simplex is set (n + 1) of independent points that form a polyhedron in n-dimensional
space (Fig. 1a). In two-dimensional space (plane) is a right triangle (Fig. 1b), in three-
dimensional space - a proper tetrahedron (Fig. 1¢) and etc. [4, 5, 6].

tex 3 %
vertex 1\ i
~_ e va‘//nelghborﬂ
\
edge 1, 3\ ' \
\\
\“WMMZ
facet 0
¥ o
vertex 0~ \

\
vertex 1

2 .4
=V,=W

Figure 1. Visualization of simplex method.
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Importance of factors in determining the coordinates of the points is expressed in
conditional units. In quality of fundamental parameter planning choses the side of simplex.
At the same time intervals varying according to the geometry of simplex accept different
values.

To determine the coordinates of the point of the next step when searching for the
optimum of a simplex planning with provided steps shown in Fig. 2.

~ ~
M Set the initial peak, the size, and built the simplex
A, J
\/( . . P . . . A
M In simplex vertices the minimizing function is calculated
\/& /
v \
M Check the fulfilment of conditions for the search of optimum
\
\/(
M Locate worst vertex of simplex - with a maximum value.
Graph its reflections
N~ 4
y “y
M If the new simplex is worse from prior one, then return to his
previous and its reduction (transition)
N~ o

Fig. 2. Steps of simplex planning are in the area of maximum objective functions.

Several authors [7, 8, 9, 10, 1, 11, 12] propose simplex planning of experiment
researching the impact of the mixture on their properties.

Materials and methods

Applied algorithm design ternary mixture of water-retaining properties, consisting of
wheat processed products (WPP) - wheat flour, semolina, and semolina extrude. In order to
save weight milk-protein concentrates (cottage cheese and albumin weight) are offered
technological measures that include a combination of the above mentioned herbal
ingredients from milk basis for regulation of qualitative and quantitative indicators during
prolonged storage at low temperatures. The binding of free water before freezing has a
positive effect after defrost. The resulting protein-plant base is supposed to be used in
recipes of semi-manufactured products produced on an industrial scale. Function of the goal
is to develop model samples of protein-vegetable base (milk-protein concentrate from
WPP) for semi-manufactured products with water-retaining capacity (WRC) (82.0 + 2) %.
Previous studies have found that the increase in WRC, more than the above value, leads to
an overly dense consistency, which further complicates the mechanical formation of semi-
manufactured products [13]. Water-retaining capacity of test samples were determined by
Grau-Hamm method in modification of A.A. Alexeev based on determining the amount
(mass) of water released from the product while its slight pressing and absorbed by filter
paper [14]. Water-retaining capacity of the product was determined by the formula:

“=b 100 (1)
a

WRC =
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WRC is water-retaining capacity,%; a is the amount of moisture in the product weight, mg;
b - the amount of moisture released from the sample product weight, mg, is the difference
of weight before and after pressing.

4= 300-Wpr @)
100

300 is sample product weight, mg; Wpr — moisture/water in the product,%.
The solution of the problem is in the following sequence shown in Fig. 3.

non-formalized

method logical modeling ]

s \
\ mathematical
optimization model
formalized (decided under the : .
method chose1:1 1.11d1cat0r - Wat&?r- algorithm for
retaining capacity of solving the problem

protein-plant basis for \ J
semi-manufactured )
output data

products) /

Figure 3. The sequence of decision of simplex method

In the Table 1 generated information matrix data for the optimization of corresponding
ratio in mixture of WPP with water-retaining properties. Recent changes are introduced in
the amount of 6 % by weight of milk protein concentrate.

Table 1
Recipes of model samples of protein and plant-bases

Mass fractions of
Name of components «
components
Milk-protein base with mass fraction of solids, not less than 20% 9
A mixture of WPP with a mass fraction of solids, not less than 86%:
Wheat flour (x]) 0.2
Semolina (x3) 0.3
Extrudate of semolina grains (x9) 0.5

* Note. The sum of components must equal to 1 or 100%

Among the various models of technological processes of the special place occupied by
linear, where mathematical dependence (equality or inequality) are linear with respect to all
variables included in the model. The essence of the problems of this kind is that of possible
combinations must be selected be given sign (criteria) the best option by directional
variation of the quantitative ratios of components. The initial (mathematical) model serves
as a first-degree polynomial:

y= Zbl.xl. cor-y=bx +b,x, +b,x, 3)
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In general, the process of solving a mathematical model consists of separate successive
stages: selection of project object, definition of the purpose of the research, selection of
optimal criterion, identification of unknown and major restrictions of mathematical
formalization [15, 16, 17]. This algorithm has been adapted to the optimization of
correlation of a WPP mixture with water-retaining properties and shown in Fig. 4.

Object— protein and plant base for ready-to-cook foods
12

Aim — the optimization of corresponding ratio in mixture of PPP
with water-retaining properties

7

A criterion of optimality is WRC of higher learning protein and
plant bases for ready-to-cook foods

r

Limitation is WRC of higher learning no (82.0+£2)% more

L
= Mathematical model — y = > b X,

L

3

Output data
Correcting output data
&>
No
a feasible solution? -
The introduction of additional
restrictions

No >

Is it an optimal -

decision?

Yes

There are suitable variants

U

=  There are analysis of variants

<

It is an optimum ratio

Fig. 4. The algorithm of optimization of ratio in WPP mixture with water-retaining properties.
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Upper and lower level components of the RFP are defined by the formulas:

= +’"(‘IT‘D @)
x =x" —% 5)

x,x",x; are concentration of the component according to zero, the upper and lower levels;
m - arbitrary simplex side - shoulder; ¢ - the number of experiments.

Implementing all possible unique combinations at the lower and upper levels carries
out the construction plan.

Results and discussion

Organized by the implementation plan for these values of factors on zero levels
(table 2).

Table 2
Simplex plan of the experiment and its results
Mass parts of processed products in a mixture of Water-retaining
wheat capacity, protein-
Research Extrudate plant based
Wheat flour (x;) Semolina (x5) samolina (Vo) *
grains (X3) RE
1 X, 0.4 X, 0.2 X5 0.4 ¥, 57.75
2 X, 0.1 X, 0.2 X5 0.7 Y, 66.26
3 X, 0.1 X, 0.5 X5 0.4 Y 70.27
4 x| 0.2 X) 0.3 X5 0.5 v, 65.10

* Note. The average of three parallel experiments.

Using the above-described method of constructing a system of linear equations, first
calculated coefficients of equatio by the formula:

bi=(yi—2yl,xl.)/m+(2yi)/q (6)
As a result of calculations, received the equation of the following form:
¥ =38.0654-x, +79.7940 - x, + 66.4209 - x,

Its adequate analysis of the results in the center of the experiment (in terms of the 4th
experiment) by the formulas:
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Ayw/;

tL'(J C. =T — (7)
1 \/g l-¢
AY =Yoo — 7| (8)

€ — parameter, depending on the composition of the mixture:

e=).d )

1<i<g (10)
a, =x, =X +x, +x, (11)
1
si==Y" .s? (12)
n=—"
S; — dispersion experiments in U point.
l r _ 2
Si=— " u-7) (13)

r—1
r — quantitu of repetitions (three times).

Thus, &= 0.38; S? =0.002222; S> =0.089065; S =0.680536; S2 =0.257275; Y., =

calc.
64.76176; t . =1.448639; t, =2.3.

The condition tezcutated <twable, SO the resulting model is adequate.
Next calculated steps by the method of steep ascent at a distance R from the point

O,P , providing maximum output of the function on the interval Au.

Steps A x when moving from point O, to point P associated by the relation:

> x=0 (14)

The distance between the points:

i J[Z(xf’z—x?ﬂ _ \/[Z(Axﬂ 5

2

Axl. _ (biq_zbj)'R\/E (16)

Jala-0-35 236,

If the movement is in the direction of decreasing, the formula is taken from the sign
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A more simple solution to finding the extremum simplex involves a transformation in
the model:
V'=C+Cx +..+Cx, (17)
j:l Ci =0
For a gradient function shared variables x; and should change proportionally to the
value of the coefficients C, by formulas:

C, =b (18)
C, =b-b (19)
b="blq (20)

As aresult of data changes equation became in the following form:
' =61.4268-23.3614xC, +18.3673x C, +4.9941x C,

The third factor is selected for the base. Experiments are written by steep ascent on the
gradient model (Table 3).

Table 3
Simplex plan by experimental method of steep ascent and its results

Name of Mass parts of processed products in Water-retaining
components a mixture of wheat capacity, protein-plant
e | x| sate | T
3 *
flour (x)) grains (X,) (basic) Yure)
Basic level 0.2 0.5 0.3
Step changes AXx; -0.0254 0.0054 0.02
Research: 5 0.1746 0.5054 0.32 57.26
6 0.1491 0.5109 0.34 64.20
7 0.1237 0.5163 0.36 63.70
8 0.0982 0.5218 0.38 58.36
9 0.0728 0.5272 0.40 83.60
10 0.0474 0.5326 0.42 89.40
11 0.0219 0.5381 0.44 79.03

*Note. The average of three parallel experiments

Result 9 of research satisfies the demand on water-retaining capacity (82.0 + 2) % of
protein-plant basis for semi-manufactured products.

Compositional variation of correlations of herbal ingredients allows calculation to
determine the maximum (minimum) water-retaining capacity of protein and vegetable
bases at different ratios of WPP. Thus, the product produced by compounding recipe 10 has
WRC equal to 89.4 %, and the recipe under number 5 - 57.26 %.
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Conclusions

1. Scientifically proved optimum ratio in the mix of products processing grain WPP

(wheat flour, semolina, semolina grains extrude - 7.3: 40.0: 52.7), application of which
provides the above mentioned properties of water-retaining properties of protein-plant basis
on the stage of its preparation before freezing and then for usage in technological semi-
manufactured products.

2. Presented by the above method for the optimization of the ratio of the components of

a mixture of WPP based on linear programming, different clarity and information and can
be used in the development of multicomponent semi-manufactured products on milk-
protein base with specified properties.
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Introduction. A probiotic strain should allow the conduction
of industrial process, including industrial cultivation with
accumulation of high concentrations of viable cells.

Materials and methods. The dynamics of growth of
Lactobacillus plantarum X2 with probiotic potential, during
batch fermentation in a bioreactor with constant agitation and
under static conditions was examined.

Results and discussion. During the culturing of the strain both
under static and dynamic conditions high concentration of viable
cells (10'*-10"cfu/cm®) was achieved. The made mathematical
models showed that the conditions in the bioreactor were better
for the development of Lactobacillus plantarum X2 as for 12
hours of fermentation suspensions with high concentration of
viable cells (10"+10"cfu/cm®) were obtained. This was
evidenced by the shorter lag-phase (3 h) and the higher specific
growth rate (n = 0,707 h™) for the dynamic fermentation
compared to the values of the same parameters under static
conditions - duration of the lag phase 6 hours and p,,=0,656 h™.
The cells of Lactobacillus plantarum X2 were not sensitive to the
mechanical action of the stirrer and they were supplied with the
necessary quantity of oxygen, being microaerophiles, by the
surface aeration, provided by the stirrer. This was confirmed by
the lower value of the coefficient of internal population
competition $=0,707x10™"*cfu/(cm’.h) for the dynamic cultivation
and p=0,1x10"*cfu/(cm’.h) for the static fermentation. In contrast
to the specific growth rate, the specific rate of acidformation was
comparable in static culture (qm = 0,118 °T/(cfu.cm®.h)) and in
dynamic cultivation (qum, = 0,121 °T/(cfu.cm’.h)).

Conclusion. It was proven that the strain can be cultured in a
bioreactor with the accumulation of a high concentrations of
viable cells. Due to this one and its other proven probiotic
properties, Lactobacillus plantarum X2 is suitable for
incorporation in the composition of probiotic preparations and
starters for functional foods.
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Introduction

Probiotics are live microorganisms that confer beneficial effects to the health of the
host when administered in adequate amounts [1, 2]. Only lactobacilli strains with certain
properties can be included in the composition of probiotics and probiotic foods [3]. A
probiotic strain has to enable implementation of industrial processes - cultivation with
accumulation of high concentrations of viable cells; immobilization and freeze-drying, and
to maintain its activity during storage of the freeze-dried preparations.

In order to obtain concentrates with high concentration of viable cells proper
implementation of the fermentation process in respect not only to providing optimal
conditions for the growth of the microbial cells, but also to the changes in the morphology
of the microbial cells is required. It is achieved by batch or continuous fermentation of
lactic acid bacteria in suitable nutrient media. Culturing in a bioreactor allows better
development of the microbial cells and gives opportunities for the cultivation of mixed
cultures. Thus standardized starters with homogeneous properties and biochemical activity
are obtained [4].

The purpose of the present study was to investigate the possibilities for batch
fermentation in a bioreactor with constant agitation and under static conditions of
Lactobacillus plantarum X2 with probiotic potential, and to determine the kinetic
parameters of the processes.

Materials and methods

Microorganisms
The studies in the present work were performed with Lactobacillus plantarum X2 with
proven probiotic properties, isolated from spontaneously fermented sourdough.

Media

1. LAPTg10 - broth. Composition (g/dm®): peptone - 15; yeast extract - 10; tryptone -
10; glucose - 10. pH was adjusted to 6.6 - 6.8 and Tween 80 is added - lcm’/dm’.
Sterilization - 20 minutes at 121°C.

2. LAPTgl0 - agar. Composition (g/dm’): LAPTgl0 — broth medium; agar - 15.
Sterilization - 20 minutes at 121°C.

Batch fermentation in a bioreactor with constant agitation and under static
conditions.

The batch fermentation was carried out in LAPTgl10-broth without pH adjustment.
The medium was sterilized at 121°C for 20 min. After cooling to 39-40°C the medium in
the bioreactor was inoculated with 5% (v/v) inoculum from a fresh 24-hour culture of the
studied strain. The batch fermentation was performed at 37+1°C, 150 rpm, without
aeration. The duration of the fermentation was 30 hours, taking samples for the
determination of the number of viable cells (cfu/cm®) and the titratable acidity. The used
laboratory bioreactor was with a geometric volume of 2 dm® and working volume of 1,5
dm’® and was provided with a control unit "Sartorius A2", which included a control loop for
the agitation rate, the temperature, the pH, etc.

In a parallel with the held batch fermentation in the bioreactor with constant agitation,
static batch fermentation at 37+1°C was carried out as well.
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Identification of the model parameters
The kinetics of the process - accumulation of biomass and production of a product
(expressed as titratable acidity) - was described by the equation of the logistic curve:

dx X, e )

Lo, -BX|X=> X =

dT [‘um ﬂ ] Xin Mo (T_Tlug) (l)
1-Zi(1-e
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aP_ B po B )
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!
wherein: |, - maximum specific growth rate, h'l; X, and Xy - initial and final concentration
of viable cells, cfu/cm®; gpm - maximum specific rate of acid formation, °T/(cfu.cm3 .h); Piy
and P; - initial and final titratable acidity; tj,, - length of the lag phase, h; © - time, h.

The kinetic parameters of the model were determined by analogy with [5], after
linearization of the equation under the condition that At = const:

v=1- X, =1_£1_XLJEXP(_#MN) (3)

t+At K

wherein: y - relative change of the microbial concentration; At - time to change the
microbial concentration from X, to X; + a.

Results and Discussion

In the cultivation of Lactobacillus plantarum X2 under dynamic and static conditions,
there was a substantial difference in the development of the strain at the two types of
culture conditions. During cultivation in the laboratory bioreactor Lactobacillus plantarum
X2 quickly entered the stationary phase and at the 12" hour the concentration of viable cells
was 3,6x10"cfu/em’ at titratable acidity of 54,04°T. A reduction in the redox potential
during the lag phase was observed. After that it began increasing continuously until the end
of the process (Fig. 1).

In the culturing of Lactobacillus plantarum X2 under static conditions high
concentration of viable cells was achieved at the 24™ hour from the beginning of the
fermentation - 5.10"cfu/cm’ at titratable acidity of 88,88°T (Fig. 2).

These studies confirm the results obtained by Schiraldi et al., 2003 [6] that products
with higher concentration of viable cells at lower acidity for shorter period of time are
produced in a bioreactor in the presence of oxygen.

The primary parameter monitored during the fermentation process was the biomass
concentration expressed as concentration of viable cells (cfu/cm®). Therefore, to model the
kinetics of the process the model of the logistic curve (equation of Verhulst) was selected.
This model is widely used to describe the kinetics of lactic acid fermentation, as it takes
into account the growth rate of the population in the exponential and the stationary growth
phase. Another advantage of this model is that there is a clear biological meaning at
population level, giving the relation X=f(t) explicitly and allowing the determination of the
maximum concentration of cells [5, 7].
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Fig. 1. Batch fermentation of Lactobacillus plantarum X2 in LAPTg10-broth medium in a
bioreactor with constant agitation
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Fig. 2. Static batch fermentation of Lactobacillus plantarum X2 in LAPTg10-broth medium

62 ——Ukrainian Food Journal. 2015. Volume 4. Issue 1 —

Eh, mV



Biotechnology, microbiology ——

A comparison of experimental data with model data for the dynamic and static

culturing of Lactobacillus plantarum X2 is shown on Fig. 3. The mathematical models
reflected experimental data with satisfactory accuracy. Better growth conditions were
established in the bioreactor, as evidenced by the shorter lag-phase (3 h) and the higher
specific growth rate (pmax = 0,707 h™) for the dynamic fermentation compared to the values

of the same parameters under static conditions - duration of the lag phase 6 hours and

Umax=0,656 h'. The cells of Lactobacillus plantarum X2 were not sensitive to the

mechanical action of the stirrer and they were supplied with the necessary quantity of

oxygen, being microaerophiles, by the surface aeration, provided by the stirrer. This was
confirmed by the lower value of the coefficient of internal population competition
B=0,707x10"cfu/(cm’.h) for the dynamic cultivation and p=0,1x10""cfu/(cm’.h) for the
static fermentation (Fig. 3).
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X2 0,707 0,707x10™" 3 0,656 0,1x10™" 6

Fig. 3. Comparison of the dynamics of the fermentation process of L. plantarum X2 under
dynamic and static conditions using the model of the logistic curve

Another important feature of the process is the specific rate of acid formation.
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conditions of Lactobacillus plantarum X2, q,, = 0,118 °T/(cfu.cm’.h)
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The produced by the lactobacilli lactic and other organic acids result in rapid
acidification of the medium, which suppresses the growth of pathogenic and putrefactive
microorganisms. Therefore, the maximum specific rate of acidformation was calculated
using the model of the logistic curve (2) [8, 9]. The results are presented on Fig. 4 and 5.

The selected models described well the kinetics of acidformation expressed as
titratable acidity. In contrast to the specific growth rate, the specific rate of acidformation
was comparable in static culture (qpm = 0,118 °T/(cfu.cm®.h)) and in dynamic cultivation
(Gpm = 0,121 °T/(cfu.cm’.h)).

Conclusion

The dynamics of growth of Lactobacillus plantarum X2 with probiotic potential in a
bioreactor with constant agitation and under static conditions was determined. The made
mathematical models showed that the conditions in the bioreactor were better for the
development of the strain as for 12 hours concentrates with high concentration of viable
cells (10'*+10"cfu/cm?) were obtained. Due to this one and with its other proven probiotic
properties, Lactobacillus plantarum X2 is suitable for inclusion in the composition of
probiotic preparations and starters for functional foods.
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Introduction. To develop starters for functional
foods the newly isolated strains should be identified and
examined for desirable and beneficial properties.

Materials and methods. The strains Lactobacillus
B1 and Lactobacillus B2 were isolated from homemade
yoghurt. They were identified by molecular-genetic
methods — ARDRA-analysis with the restriction enzymes
Eco Rl, Hae Il and Alu 1 and sequencing of the 16S
rDNA.

Results and discussion. As a result of the ARDRA
analysis with the enzymes Eco RI (Fig.1), Hae 111 (Fig. 2)
and Alu 1 (Fig. 3) the strains Lactobacillus B1 and
Lactobacillus B2 strains were identified to be
representatives of the species Lactobacillus delbrueckii
ssp. bulgaricus. DNA-sequencing of Lactobacillus Bl
and Lactobacillus B2 was conducted by Macrogen
Europe Laboratory, the Netherlands by the method of
chain termination (method of Sanger). After careful
comparison of the obtained sequence with the public
online nucleotide BLAST database, the strains
Lactobacillus B1 and Lactobacillus B2 were confirmed
to be Lactobacillus delbrueckii ssp. bulgaricus strains.
The 16S rDNA sequences of Lactobacillus delbrueckii
ssp. bulgaricus Bl and Lactobacillus delbrueckii ssp.
bulgaricus B2 were compared using CLC Sequence
Viewer Software. The resulting diagram showed that the
two strains are actually one and the same strain.

Conclusion. After further examination of the
properties of the strain it can be included in the
composition of starters for the production of functional
foods.
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Introduction

The restoration and maintainance of the balance of the gastrointestinal microflora is
achieved by the introduction of beneficial microorganisms (selected strains of lactobacilli
and bifidobacteria) in the form of concentrates of viable cells (probiotics) or functional
foods [1].

With the deterioration of the ecological situation, the level of insemination of the
typical for the production of various foods raw materials increases significantly. To
overcome this problem, manufacturers have resorted to the extensive use of preservatives
which results in the demand for food, without preservatives, but with maintained or
improved organoleptic characteristics and extended shelf life. A good alternative for the
production and improvement of such foods is the selection of suitable strains of lactobacilli,
bifidobacteria and propionic acid bacteria and yeasts for the development of starters for a
wide range of functional food products - dairy, meat, cereals and others. This can reduce or
replace the amount of preservatives currently used in manufacturing [2, 3].

But before it can be screened for useful and beneficial properties, each newly isolated
strain must be identified [4, 5, 6, 7].

The purpose of the present article was the molecular genetic identification of strains of
the genus Lactobacillus, isolated from homemade yogurt.

Materials and methods

1. Identification

Isolation of total DNA

The isolation of DNA was performed by the method of Delley et al. [8].

PCR reactions and visualization

All PCR reactions were performed using PCR VWR in a volume of 25 pl in a Progene
cycler (Techne, UK). The resulting products were visualized on a 2% agarose gel stained
with ethidium bromide solution (0.5 pg/ml), using an UVP Documentation System (UK).

16S rDNA amplification and 16S rDNA ARDRA (Amplified Ribosomal DNA
Restriction Analysis)

The method ARDRA involves enzymatic multiplication of the gene encoding the 16S
rRNA, using primers complementary to the conservative regions at both ends of the 16S
rRNA gene and the product of the multiplication is then restricted with restriction enzymes.
The resulting profile is highly specific for the particular studied species. DNA of the
studied strain was amplified using universal primers for the 16S rDNA gene — 27F and
1492R [9]. The amplification program included: denaturation - 94°C for 3 minutes, 40
cycles - 94°C for 30 s, 50°C for 30 s, 72°C for 2 min, final elongation - 72°C for 7 min. The
resulting PCR product from the 16S rDNA amplification of the tested strain was treated
with the endonucleases Eco Rl, Hae 11l and Alu 1 (Boehringer Mannhem GmbH, Germany).
Reactions were carried out according to the following quantities: PCR products — 10 pl,
enzyme solution - 10 pl (1 pl of the respective enzyme, 2 pl buffer, 7 ul dH20). Incubation
for 1 night at 37°C was performed. The resulting restriction products were visualized on a
2% agarose gel.
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2. Purification of the product of the PCR-reaction — 16S rDNA — from TAEagarose
Gel.

The purification of 16S rDNA was conducted using DNA-purification kit (GFX
MicrospinTM) according to the manufacturer’s instructions:

1) Sample capture.

After visualizing the product of the 16S PCR-amplification reaction on a 2% agarose
gel with UV light with wavelength 302 nm, the gel was visualized with UV light with
wavelength 365 nm. The 16S PCR product was cut from the gel and placed in a DNA-free
microcentrofuge tube. Through weighing the microcentrofuge tube before and after the gel
fragments were put in them, the weight of the fragments was calculated and 10ul Capture
buffer was added to every 10mg of the gel. The microcentrofuge tube were mixed gently
and incubated at 60°C for about 20 minutes until the full dissolution of the gel fragments.

2) Sample binding

A GFX MicrospinTM column was labelled and placed in a collection tube and the
centrofuged (shortspin) samples in the eppendorf tubes from 1) were poured in the GFX
MicrospinTM columns (no more than 600ul). The GFX MicrospinTM columns were
allowed to wet for about 60 seconds and centrofuged until the whole volume passes through
the column. The liquid from the column was disposed and the GFX MicrospinTM column
was placed in the same collection tube. If a sample was more than 600ul, all the steps from
the sample binding were repeated until the whole sample was eluated.

3) Wash and dry

500 pl of wash buffer type 1 were poured in each GFX MicrospinTM column, the
columns were centrofuged (shortspin), the collection tubes were disposed and each GFX
MicrospinTM column was placed in a new 1,5 ml DNAase free microcentrofuge tube.

4) Elution

10-50ul Elution buffer type 4 or type 6 were poured in each GFX MicrospinTM
column. The column was allowed to wet at room temperature for 60 seconds and the
microcentrofuge tubes with the GFX MicrospinTM columns were centrofuged for about 60
seconds. The eluate (containing purified 16S rDNA) was collected and freezed at -20°C.

3. DNA-sequencing.

The sequencing of the 16S rRNA gene using the forward and reverse primer was
performed by ,,Macrogen Europe Laboratory”, the Netherlands using the Sanger method for
DNA-sequencing. The obtained whole sequence of the 16S rDNA gene, using CLC
Sequence Viewer Software, was compared with the sequences of the strains registered in
the online database using the algorithm BLASTn and the strain was identified to species
level with the corresponding percentage of reliability.

4. Comparison between 16S rDNA sequences.

The comparison between the sequences of the 16S rDNAs of two or more strains was
performed using CLC Sequence Viewer Software.
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Results and Discussion

The strains Lactobacillus Bl and Lactobacillus B2 were isolated from homemade
Bulgarian yogurt.

Identification of Lactobacillus B1 and Lactobacillus B2.

The identification of Lactobacillus Bl and Lactobacillus B2 was performed using
ARDRA analysis, followed by sequencing of the gene encoding the 16S rRNA.

ARDRA analysis. As a result of the ARDRA analysis with the enzymes Eco RI (Fig.1),
Hae 111 (Fig. 2) and Alu 1 (Fig. 3) the studied strains were determined to be representatives
of the species Lactobacillus delbrueckii ssp. bulgaricus.

DNA-sequencing of Lactobacillus Bl and Lactobacillus B2 was conducted by
Macrogen Europe Laboratory, the Netherlands by the method of chain termination (method
of Sanger). After careful comparison of the obtained sequence with the public online
nucleotide BLAST database, the strains Lactobacillus Bl and Lactobacillus B2 were
confirmed to be Lactobacillus delbrueckii ssp. bulgaricus strains (Fig. 4, Fig. 5).
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Fig. 1. Restriction profile of the 16S rDNA with

Eco RI

Lactobacillus acidophilus DSM 20079
Lactobacillus delbrueckii ssp. bulgaricus
DSM 20081
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Lactobacillus helveticus DSM 20075
Lactobacillus plantarum DSM 20174
Lactobacillus B1

Lactobacillus B2

100 bp Plus DNA Ladder

Fig. 2. Restriction profile of the 16S rDNA
with Hae 111
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Fig. 3. Restriction profile of the 16S rDNA with Alu 1

Lactobacillus delbrueckii ssp. bulgaricus strain NBRC 13953 16S ribosomal RNA
gene, partial sequence

Alignment statistics

Score Expect |Identities Gaps Strand

1535 bits(1702) 0.0 878/889(99%) | 5/889(0%) | Plus/Minus

Lactobacillus delbrueckii ssp. bulgaricus strain NBRC 13953 168 ribosomal RNA
gene, partial sequence

Alignment statistics for match #1
Score Expect |Identities Gaps Strand
1649 bits(1828) 0.0 931/938(99%) 3/938(0%)  |Plus/Plus

The 16S rDNA sequences of Lactobacillus delbrueckii ssp. bulgaricus Bl and
Lactobacillus delbrueckii ssp. bulgaricus B2 were compared using CLC Sequence Viewer
Software. The resulting diagram showed that the two strains are actually one and the same
strain (Fig. 6).
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Query 1 CCCACGTCTCCTGCCATGGCATTAGGCGGCTGACTCCTATAAAGGTTATCCCACCGACTT 60

R NN EEEEO
Sbjct 1483 CCCA-GTCATCTGCCCTGCC-TTAGGCGGCTGACTCCTATAAAGGTTATCCCACCGACTT 1426

Query 61 TGGGCATTGCAGACTTCCATGGTGTGACGGGCGGTGTGTACAAGGCCCGGGAACGTATTC 120

FEETEEEErr et e et e e e e e e e e e e e e e e
Sbjct 1425 TGGGCATTGCAGACTTCCATGGTGTGACGGGCGGTGTGTACAAGGCCCGGGAACGTATTC 1366

Query 121 ACCGCGGCGTGCTGATCCGCGATTACTAGCGATTCCAGCTTCGTGCAGGCGAGTTGCAGC 180
Sbjct 1365 ACCGCGGCGTGCTGATCCGCGATTACTAGCGATTCCAGCTTCGTGCAGGCGAGTTGCAGC 1306

Query 181 CTGCAGTCCGAACTGAGAACAGCTTTAAGAGATCCGCTTACCCTCGCGGGTTCGCTTCTC 240

FEPTEEEErr et e e e e e e e e e e e e e e e e e
Sbjct 1305 CTGCAGTCCGAACTGAGAACAGCTTTAAGAGATCCGCTTACCCTCGCGGGTTCGCTTCTC 1246

Query 241 GTTGTACTGCCCATTGTAGCACGTGTGTAGCCCAGGTCATAAGGGGCATGATGACTTGAC 300

FEETEEEErr et e e e e e e e e e e e e e e e e e
Sbjct 1245 GTTGTACTGCCCATTGTAGCACGTGTGTAGCCCAGGTCATAAGGGGCATGATGACTTGAC 1186

Query 301 GTCATCCCCACCTTCCTCCGGTTTGTCACCGGCAGTCTCTTTAGAGTGCCCAACTTAATG 360

FEETEEEErr et e e e e e e e e e e e e e e e e e e
Sbjct 1185 GTCATCCCCACCTTCCTCCGGTTTGTCACCGGCAGTCTCTTTAGAGTGCCCAACTTAATG 1126

Query 361 ATGGCAACTAAAGACAAGGGTTGCGCTCGTTGCGGGACTTAACCCAACATCTCACGACAC 420

FEETEEEErr et e e e e e e e e e e e e e e e e
Sbjct 1125 ATGGCAACTAAAGACAAGGGTTGCGCTCGTTGCGGGACTTAACCCAACATCTCACGACAC 1066

Query 421 GAGCTGACGACAGCCATGCACCACCTGTCTCTGCGTCCCCGAAGGGAACCACCTATCTCT 480

FEETEEEErr et e e e e e e e e e e e e e e e e e
Sbjct 1065 GAGCTGACGACAGCCATGCACCACCTGTCTCTGCGTCCCCGAAGGGAACCACCTATCTCT 1006

Query 481 AGGTGTAGCGCAGGATGTCAAGACCTGGTAAGGTTCTTCGCGTTGCTTCGAATTAAACCA 540

R e
Sbjct 1005 AGGTGTAGCACAGGATGTCAAGACCTGGTAAGGTTCTTCGCGTTGCTTCGAATTAAACCA 946

Query 541 CATGCTCCACCGCTTGTGCGGGCCCCCGTCAATTCCTTTGAGTTTCAACCTTGCGGTCGT 600

FEETEEEErr et e e e e e e e e e e e e e e e e
Sbjct 945  CATGCTCCACCGCTTGTGCGGGCCCCCGTCAATTCCTTTGAGTTTCAACCTTGCGGTCGT 886

Query 601 ACTCCCCAGGCGGAGCGCTTAATGCGTTTGCTGCGGCACTGAGGACCGGAAAGTCCCCAA 660

FECEEEEErr et e e e et e e e e e e e e e e e e
Sbjct 885 ACTCCCCAGGCGGAGCGCTTAATGCGTTTGCTGCGGCACTGAGGACCGGAAAGTCCCCAA 826

Query 661  CACCTAGCGCTCATCGTTTACGGCATGGACTACCAGGGTATCTAATCCTGTTCGCTACCC 720
FEETEEEErr et e e e e e e e e e e e e e e e e e
Sbjct 825  CACCTAGCGCTCATCGTTTACGGCATGGACTACCAGGGTATCTAATCCTGTTCGCTACCC 766

Query 721 ATGCTTTCGAGCCTCAGCGTCAGTTGCAGACCAGAGAGCCGCCTTCGCCACTGGTGTTICT 780

FEETEEEErr et e et e e e e e e e e e e e e e e
Sbjct 765  ATGCTTTCGAGCCTCAGCGTCAGTTGCAGACCAGAGAGCCGCCTTCGCCACTGGTGTTCT 706

Query 781 TCCATATATCTACGCATTCCACCGCTACACATGGAATTCCACTCTCCTCTTCTGCACTCA 840

FEETEEEErr et e e e e e e e e e e e e e e e e e
Sbjct 705  TCCATATATCTACGCATTCCACCGCTACACATGGAATTCCACTCTCCTCTTCTGCACTCA 646

Query 841 AGAATGACAGTTTTCCGATGCAGTTCCACGGGTTGAGCCCGTGGGGEEL 889

N N A EEre
Sbjct 645  AGAATGACAG-TTTCCGATGCAGTTCCAC-GGTTGAG-CCGTGGGCTTT 600

Fig. 4. Comparison of the partial nucleotide sequence of the 16S rDNA of Lactobacillus B1 and
the partial sequence of the 16S rDNA of Lactobacillus delbrueckii ssp. bulgaricus NBRC 13953
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GCGTTGTCCGGGATTTATTGGGGGGTAAAGCGAGCGCAGGCGGAATGATAAGTTTGATGT
Frerrrrrrer rrrrrrrrrr o rrrrrrr e e e e e e e e e rrrrnd
GCGTTGTCCGG-ATTTATTGGGCG-TAAAGCGAGCGCAGGCGGAATGATAAGTCTGATGT

GAAAGCCCACGGCTCAACCGTGGAACTGCATCGGAAACTGTCATTCTTGAGTGCAGAAGA

Frrrrrrrrerrrrrrrr e e e e e e e e e e e e
GAAAGCCCACGGCTCAACCGTGGAACTGCATCGGAAACTGTCATTCTTGAGTGCAGAAGA

GGAGAGTGGAATTCCATGTGTAGCGGTGGAATGCGTAGATATATGGAAGAACACCAGTGG

Frerrrrrrerrrrrrrr e e e rr e e e e e e e
GGAGAGTGGAATTCCATGTGTAGCGGTGGAATGCGTAGATATATGGAAGAACACCAGTGG

CGAAGGCGGCTCTCTGGTCTGCAACTGACGCTGAGGCTCGAAAGCATGGGTAGCGAACAG

FEEErrrrrrrrrrrrrreerrrrer e ettt e e rr et e e el
CGAAGGCGGCTCTCTGGTCTGCAACTGACGCTGAGGCTCGARAAGCATGGGTAGCGAACAG

GATTAGATACCCTGGTAGTCCATGCCGTAAACGATGAGCGCTAGGTGTTGGGGACTTTCC

Frrrrrrrrerrrrrrrr e e e e e e e e e e e e e
GATTAGATACCCTGGTAGTCCATGCCGTAAACGATGAGCGCTAGGTGTTGGGGACTTTCC

GGTCCTCAGTGCCGCAGCAAACGCATTAAGCGCTCCGCCTGGGGAGTACGACCGCAAGGT

FEEEErrrrrerrrrrrrrrrrrr ettt et r el
GGTCCTCAGTGCCGCAGCAAACGCATTAAGCGCTCCGCCTGGGGAGTACGACCGCAAGGT

TGAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGA

FEErrrrrrrerrrrrrreerrrr et r ettt e
TGAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGA

AGCAACGCGAAGAACCTTACCAGGTCTTGACATCCTGCGCTACACCTAGAGATAGGTGGT

Frrrrrrrrerrrrrrrrrrrerrrrrrrrrrrrrer rrrrrrr e e e e e rrrrd
AGCAACGCGAAGAACCTTACCAGGTCTTGACATCCTGTGCTACACCTAGAGATAGGTGGT

TCCCTTCGGGGACGCAGAGACAGGTGGTGCATGGCTGTCGTCAGCTCGTGTCGTGAGATG

FEEErrrrrrrrrrrrrreerrrrerrrrr ettt et e et r el
TCCCTTCGGGGACGCAGAGACAGGTGGTGCATGGCTGTCGTCAGCTCGTGTCGTGAGATG

TTGGGTTAAGTCCCGCAACGAGCGCAACCCTTGTCTTTAGTTGCCATCATTAAGTTGGGC

Frrrrrrrrerrrrrrrr e e e e e e e e e e e e e e
TTGGGTTAAGTCCCGCAACGAGCGCAACCCTTGTCTTTAGTTGCCATCATTAAGTTGGGC

ACTCTAAAGAGACTGCCGGTGACAAACCGGAGGAAGGTGGGGATGACGTCAAGTCATCAT

FEEErrrrrrrrrrrrrreerrrrerrrrr ettt et et et e el
ACTCTAAAGAGACTGCCGGTGACAAACCGGAGGAAGGTGGGGATGACGTCAAGTCATCAT

GCCCCTTATGACCTGGGCTACACACGTGCTACAATGGGCAGTACAACGAGAAGCGAACCC
(R A
GCCCCTTATGACCTGGGCTACACACGTGCTACAATGGGCAGTACAACGAGAAGCGAACCC

GCGAGGGTAAGCGGATCTCTTAAAGCTGTTCTCAGTTCGGACTGCAGGCTGCAACTCGCC

FEEErrrrrrrrrrrrrreerrrrer ettt et e e et e e
GCGAGGGTAAGCGGATCTCTTAAAGCTGTTCTCAGTTCGGACTGCAGGCTGCAACTCGCC

TGCACGAAGCTGGAATCGCTAGTAATCGCGGATCAGCACGCCGCGGTGAATACGTTCCCG

FEEErrrrrrrrrrrrrreerrrrerrrrr ettt et et et e el
TGCACGAAGCTGGAATCGCTAGTAATCGCGGATCAGCACGCCGCGGTGAATACGTTCCCG

GGCCTTGTACACACCGCCCGTCACACCATGGAAGTCTGCAATGCCCAAAGTCGGTGGGAT

!\IIIIIIIIIIIIIIIIIIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
GGAAGTCTGCAATGCCCAAAGTCGGTGGGAT

AACCTTTATAGGAGTCAGCCGCCTAAGGCCATGGCAGA 947
Frerrrrrrerrrrrrrrrrrrrrrr et rrrerl
AACCTTTATAGGAGTCAGCCGCCTAAGG-CAGGGCAGA 1475
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Fig. 5. Comparison of the partial nucleotide sequence of the 16S rDNA of Lactobacillus B2 and
the partial sequence of the 16S rDNA of Lactobacillus delbrueckii ssp. bulgaricus NBRC 13953
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Fig. 6. Comparison of the sequence of the 16S rDNA of
Lactobacillus delbrueckii ssp. bulgaricus B1 and of Lactobacillus delbrueckii ssp. bulgaricus B2
using CLC Sequence Viewer Software
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The strains Lactobacillus B1 and Lactobacillus B2, isolated from homemade yoghurt,
were identified as belonging to the species Lactobacillus delbrueckii ssp. bulgaricus by
application of molecular-genetic methods — ARDRA-analysis and sequencing of the 16S
rDNA. The comparison between the sequences of the 16S rDNA of the two strains revealed
that they are not two different strains. After investigation of the functional properties of
Lactobacillus delbrueckii ssp. bulgaricus B1 it can be incorporated in starters for functional

foods.
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Introduction. The aim of the study is the
determination rational parameters of the air supply system
of the drying tower to prevent product overheating and
sticking it to walls.

Materials and methods. To simulate flow in the
drying tower we used methods of computational fluid
dynamics. In this model the movement and heat transfer in
the environment are modeled using the Navier-Stokes
equations describing nonstationary statement in the laws
of conservation of mass, momentum and energy of this
environment. For closing the system of equations we
applied transfer equation of turbulent kinetic energy and
its dissipation within the k-¢ model.

Results and discussion. After performing a series
studies we found kinematic and geometrical parameters of
the additional air supply circuit, which is optimal in terms
of energy saving and sufficient to solve the problems.

By entering these parameters in the model, we found
that the turbulent flow in the upper, the most dangerous in
terms of product overheating, cross-sections is absent, and
in the bottom is moderate. This is confirmed by the
decrease of turbulent energy in 4-5 times in comparison
with the basic design, and its concentration is observed
only in the air inlet area, it is quite natural. Stable circular
movement of air is observed in all sections and, most
importantly, near the walls of the tower.

Conclusion. Installation of additional air supply circuit
with rational parameters provides a significant reduction
in turbulence flows, especially in the upper sections of the
drying tower, helps to avoid sticking product to the tower
walls and, if necessary, clean them.
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Introduction

Every day millions of liters of milk in the world are processed in dry dairy products.
The largest share is different types of dry whole milk and skim milk. At the same time are
developed new kinds of dry dairy products: instant whole milk, dry mixes for different
types of ice cream, dry mixes for milk drinks, dry milk formulas for baby food, dried cream
and so on. Also important are dry dairy by-products. Since milk whey, for example,
produce dry whey used in the baking industry, in medicine, in the production of ice cream
and processed cheese, other sectors of the economy. In the dairy industry uses several
methods of drying, spray, film, sublimation, in a state of foam, in a fluidized state. In
domestic dairy industry most prevalent is a spray method.

One of the main advantages of spray drying is small and short-lived action of high
temperatures to the particles of the product, so spray drying gives high quality product.

The disadvantages of spray dryers include the high cost of equipment, large power
consumption and size.

Most spray dryers has its own periodical work cycle, the duration of which depends on
the performance and power characteristics of equipment, input and output characteristics of
the product, etc. Quite often stop drying equipment to remove deposits from the walls of
cells adhering product. For this purpose use dry cleaning manual or mechanical means.
Manual mode is associated with unfavorable working conditions, and mechanized may
damage the inner surface of the tower. Mechanized cleaning methods also include the use
of electromechanical and pneumatic hammers mounted on the outside of the walls of the
drying chamber and cyclone. The disadvantages of these devices include their low
efficiency and maintainability.

Since the 2000s to eliminate sticking product in spray drying systems are used
effective magnetic pulse equipment.

Although the above methods have been widely used in industry, they do not always
guarantee quality cleaning surfaces of equipment and can not help to avoid sticking product
to the walls of the tower during drying process. At the same time, we believe that modeling
and further rationalization heat carrier flow in the drying tower, by identifying stagnant
zones and zones of turbulence, when dried product falls at high temperatures zones over
and over again, will help solved the problem.

Materials and methods

To provide recommendations for improving the design of the drying tower to avoid
sticking the product on its walls we decided to make the flow simulation inside the tower
using methods of computational fluid dynamics (Computational Fluid Dynamics, CFD).In
this paper for CFD-modeling we used module of engineering analysis in which movement
and heat transfer is modeled using the Navier-Stokes equations. For the circuit of the
system of equations used equations of transport turbulence kinetic energy and its
dissipation within KE (k-g) model.

In the two-parameter KE model there are: K - kinetic energy of turbulent fluctuations,
E - kinetic energy dissipation rate of pulsation [1]. The model is described by the following
equations:

KZ
vturb = c,u 7’ (1)
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n - normal to the stationary solid surface G.

Despite widely used in various industries spray dryers, some time improving their
design was carried out on the basis of work experience and pilot testing. One of the biggest
problems for developers of spray dryers is the complexity of distribution processes of
product and heat carrier, and their interaction [2]. Schemes distribution of air flow within
the spray dryer is considered one of the main factors influencing the residence time of
particles in different temperature regions of the tower, which in turn determines the quality
of the product (moisture content, particle size distribution, chemical changes in the
components, etc.). The residence time of the particles and the ambient temperature is
especially important when drying sensitive products such as milk, where a significant
decrease in quality occurs when particles remain in the air flow is too long, or the
temperature of the air flow is too high [3]. It is also important to avoid precipitation and
consolidation of product particles on the walls of the drying tower, because together with a
decrease in its quality is risk of explosion. [4]

The use of computer technology in modeling such problems with CFD methods were
successfully made by Fletcher D.F. [5], Kota K. [6], Kieviet F.G. and others. Some of the
first researchers simulated two-dimensional flows in the dryer and symmetrical to the
vertical axis in order to reduce using computing resources. But gradually they came to the
conclusion that more accurate models is necessary to operate three-dimensional flow [7].
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Thus, as shown in the above sources, the use of computational fluid dynamics
(Computational Fluid Dynamics, CFD) to solve problems of this type, allows to get the
results that correlate well with experimental data.

Results and discussion

To verify the model building we have geometric parameters of drying plant and air
input parameters, such as [8]:

- mass flow of incoming air — 0.42 m?/s;

- the temperature of the incoming air — 180 °C;

- axial component of air speed — 7.42 m/s;

- radial component of the air speed — 5.19 m/s;

- circumferential component of the air speed — 0.649 m/s;

- the pressure at the inlet and exhaust pipes — 100.5kPa;

- coefficient k model — 0.027m%s*;

- coefficient &€ model — 0.37 m?/s’.

Fig.2. Field air flow in the meridional
section of the tower

Fig.1. Model of the drying tower

8o
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The model created for research in Computational Fluid Dynamics system is shown in

The cylindrical towers of height conditionally divided into several zones.

1.

Fig.

Irregularity zone sizes is due to the need to explore in more detail the top of the tower,

where mainly the process of sticking product on the walls. Spray disc is in zone 2 above.

Fig. 4. Velocity vector field

Fig. 3. Velocity vector field

at 2 section

at 1 section

Fig. 6. Velocity vector field

Fig. 5. Velocity vector field

at 4 section

at 3 section

significant turbulence flows.

6 at all cross sections, we have seen
Uniform circular component is almost absent. The air particles with the product moves
upwards and often returns to the zones of high temperatures, which can lead to lower

quality of the product due to overheating.

As shown in Fig. 3
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The resulting air velocity in the near-wall zone (Fig. 7) is 0.2-0.5 m/s for sections 1-3
and 0.05-0.2 m/s for sections 4-7, which is not sufficient to clean the walls of the tower
using air flow. The circumferential velocity component near the walls of the tower (Fig. 8)
is also small and 0.15-0.25 m/s for sections 1-3 and 0.03-0.1 m/s for sections 4-7.
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Fig. 9. Distribution of turbulent energy in the tower sections

The data in Fig. 9 show the presence of significant turbulence flow in the range from 0
to 0.6 m from the center of the tower, which reduces the efficiency of its work.

To decrease these shortcomings, we have proposed to install additional air supply path
and determine its rational characteristics. After a series of experiments, we found that
optimal in terms of energy saving and sufficient to solve the problem are the following
options:

- mass flow of incoming air — 0.045-0.05 m’/s;

- axial velocity component air — 0.2-0.3 m/s;

- radial velocity component air — 3-3.5 m/s;

- circumferential velocity component air — 5.6-6 1/s;

- distance between the channel and tower wall — 0.14-0.16m.

After entering these parameters in the model, we obtained the results shown in Fig. 10-
16. Fig. 10-13 we see that the turbulence flows in the upper sections are missing, and the
bottom is moderate. Clear circular motion observed in all sections and, most importantly,
near the walls of the tower.
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Fig. 11. Velocity vector field

Fig. 10. Velocity vector field
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Fig. 13. Velocity vector field

Fig. 12. Velocity vector field
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wall zone is 0.5-1.2 m/s for sections 1-3

and 0.3-0.4 m/s for sections 4-6, ensuring orderly movement of dried particles without

getting them into the spraying zone. Circumferential velocity component (Fig. 15) is 0.3-

The resulting air velocity (Fig. 14) in the near-

0.7 m/s for sections 1-2 (spraying zone, where is probability of product sticking to the walls
of the tower), which should ensure that no product particles achieve the walls of the tower,

and if necessary, clean the walls in the area.
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The results in Fig. 16 show a reduction of turbulent energy by 4-5 times compared to
the original version, with focus of its concentration only in the area of air supply, which is
quite natural. At the same time, the distribution of turbulent energy in other areas of the
tower is slight and has a small effect on the motion of the fluid.

Conclusion

Installation of additional air supply circuit with rational parameters provides a
significant reduction in turbulence flows, especially in the upper sections of the drying
tower, which leads to higher product quality, helps to avoid sticking product to the tower
walls and, if necessary, clean them.
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Introduction. Current paper introduces the method for
defining hydraulic losses during coolants flow in conduits and
channels of heat exchangers of food production equipment.
The viscosity of these coolants has a power dependency on
shifting velocity.

Materials and methods. The power-law fluid were taken
into consideration as a special case of silicone fluids. The
method for determining hydraulic developed is obtained
based on the method of analogies which consists of:
analyzing how local resistances and friction resistances
depend on Reynolds number of Newtonian fluid; changing
the real Reynolds number for Newtonian fluid to Reynolds
number for power-law fluid; and thus obtaining analytical
formulas. These formulas allow to define hydraulic
resistances during contraction and expansion of the channel
and to define local resistances during flow of power-law
fluids.

Results and discussion. In order to construct expressions
for defining local resistances during power-law fluids flow in
stepped channel and in a turn (which are the most prevalent in
technological equipment) the origins of Newtonian fluid flow
in channels with the same hydraulic resistance were analyzed.
Using the known expressions with the aid of method of
analogy, the formulas for describing the hydraulic resistance
during contraction and expansion of the channel were
constructed. These formulas are represented as a sum of
values, which are associated with acceleration or deceleration,
contraction or expansion and turning of the flow. Using the
principle of analogy for different cases of Reynolds formula,
the formulas for defining the local resistances of power-law
fluids were obtained.

Conclusion. Obtained expressions can be used to determine
coefficients of local resistances during power-law fluids flow.
They are equally applicable in a wide range of Reynolds
number, which allows to carry out an entirely new design of
technological equipment for food industry in the direction of
reducing energy consumption and material cost.
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Introduction

The majority of technological processes in food technology is tightly related to heat
processes [1, 2]. During heat processes, one of the main problems for specialists to solve is
choosing the right coolant. Usually humid saturated steam is used [1, 2]. This is primarily
due to high value of specific heat of water vaporization (condensation); in addition, it is
non-toxic, fireproof and has the best economic performance [2, 3]. Despite these
advantages, the mentioned coolant has significant shortcomings, namely corrosion of metal
equipment structures under wet steam, producing scale on the walls and the fact that steam
pressure increases too rapidly when temperature increases. Thus, usage of water vapor is
limited for cases where temperature is no higher than 150° C. There is an alternative to
using water vapor — the high-temperature coolants [2, 3]. These include a wide range of
oligo-organic siloxane compounds such as silicone fluids of polymethilsiloxan (PMS) type.
These fluids have a set of properties, which are able to ensure the possibility of high
temperature processes. Namely the property to boil in high temperature range which lies
above 100° C, low pressure at operating temperatures, chemical inertness on construction
materials, favorable thermal properties.

Materials and methods

As materials, the silicone fluids of PMS type are selected. Their viscosity depends on
shifting speed by power law — these are power-law fluids. On the basis of the analogies
method, the model of transitional flow of power-law fluid is proposed. The coefficients of
friction and local resistance, laminar and turbulent length relaxation of input profile of
power-law fluid flow rate in the channels of technological equipment.

Theoretical analysis

Typical values for viscosity of silicone fluids are related to their molecular mass in
such a way that low-molecular fluids have viscosity which is close to that of the water,
whereas high-molecular fluids have high viscosity [2]. The disadvantage is that low-
molecular fluids have low values of flash temperature and small intervals of steam self-
combustion [2, 3]. This fact makes us use only those silicone fluids, which have mentioned
temperatures in 250-300 °C range. These fluids have molecular mass around 10° and
viscosity, which is 10 + 100 times larger than water viscosity [2, 3]. All silicone fluids are
power-law fluids. Their viscosity depends on shifting speed by power law of the following
form [2].

u=K-é", ()

K — rheological constant, Pa-sec; & — shifting speed 1/sec; n — flow index (equals 1 for
Newtonian fluid).

These properties of silicone fluids allow to make the following conclusions. Firstly,
the movement of these fluids in pipes and channels of heating devices will be mostly
laminar opposed to movement of water and vapor, which is turbulent. Secondly,
temperature boundary layers will be much thinner than hydrodynamic layers. Thirdly, the
subtlety of temperature boundary layer will not be able to fully compensate the reduction of
Reynolds number due to laminar nature of heat transfer and smallness of thermal
conductivity coefficient of silicone fluids compared to water.

——Ukrainian Food Journal. 2015. Volume 4. Issue 1 — 89



Proceses and equipment of food productions

The intensity of heat transfer is closely related to movement of coolant, and is
determined be hydraulic resistance of pipes and heat exchangers. Due to considerable
viscosity the load on hydraulic equipment is increased, thus in order to correctly choose the
coolant it is needed to be able to calculate hydraulic resistances of power-law (silicone)
fluids. The problem lies in the fact that today little is known about local resistances of
power-fluid fluid compared to the Newtonian fluids flow.

As known, the flows of any fluid can be divided into two groups: sustainable and
unsustainable. The difference between them is easily seen when Newtonian fluid flows in
round pipe. Sustainable flows in round pipe can be laminar and turbulent. Laminar
sustainable flow is the Poiseuille flow with a parabolic profile. Turbulent sustainable flow
is the flow with logarithmic profile [4]. Both profiles are formed from arbitrary initial (or
input) profiles after fluid passes certain path in the pipe. The length of this path is called
stabilization or installation length. Local resistances can be considered independent. Their
values can be summarized in relation to Bernoulli equation only if distance between them is
smaller than stabilization length [4, 5]. The definition of stabilization length if the important
problem in describing hydraulic movement of fluids.

Another important problem is the definition of local resistances. Their values for
Newtonian fluids are known from technical guides. Performing similar researches on
defining local resistances for power-law fluid requires considerable effort. However, this
effort can be significantly reduced when taken into account that vast variety of local
resistances can be reduced to the necessary minimum of basic resistances, from which other
flow resistances can be calculated. This basic set includes local resistances at sudden
extension or narrowing of the channel, rotation of channel without modifying its cross-
section, some other local resistances. When moving through narrowings and extensions
average speed only changes its value but not direction. Ehen moving through the turn, on
the contrary, the average speed value does not change but direction changes. These
statements are valid for any non-Newtonian fluid, in particular, the power-law fluid.

To analyze flow of power-law fluid in narrowings, extensions and turns Newtonian
fluid should be analyzed in laminar mode and at the beginning of turbulent mode. It is
needed to analyze dependencies of local and friction resistances from Reynolds number for
Newtonian fluid and then substitute Reynolds number by Reynolds number for power-law
fluid. This procedure is thoroughly described in literature [6]. Its rationale is based on the
assumption that for fluid with any rheological state equation it is possible to enter the
Reynolds number, which is a numerical measure of relationship for inertia and friction
forces. In order to determine hydraulic characteristics for power-law fluid it is necessary to
be able to calculate relaxation length and local resistances when fluid passes narrowings,
extensions and turns.

Results and discussion

The values of local resistances for narrowings and extensions during Newtonian fluid
flow are well known and have the following form [7]

3

%
= 0,5(1 - %) — narrowings;
1
F 2
= (1 - %,) — extensions,
1
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¢ — coefficient of local resistance; F, F; — cross-section areas of narrow and wide part
. 2
correspondingly, m”.

Expressions (2) are valid for Newtonian fluids with Reynolds number which is higher
than 3-10°. These expressions have asymptotical nature by Reynolds number. Dependency
for value ¢ in range from 0 to 3 - 10° is quite complex and is a set of not monotonically
decreasing functions, which depends on the ratio F,,/F). Data processing pursue the goal
not to repeat the results presented in [6], but to define the major trends of dependency on
value Re. It leads to the following expressions for coefficient ¢ in the whole range of
numbers Re:

3

g=0,5(1—%)A+&~{1—¢(Re,%j(%j%} — narrowings;
g=(1_%)2+%.{1_W(Re,%j-(%j%} — extensions,

@ and y— functions which need to be described further.

€)

Expressions (3) can be interpreted as follows. Coefficient { shows the proportion of
specific kinetic energy which is needed to overcome local resistance. This proportion can
be presented as the amount of energy associated with flow acceleration (narrowing) or
deceleration (extension) and turning flow at some angle. Acceleration and deceleration
correspond to the former terms of expressions (3), while rotation of the flow corresponds to
the latter terms. To prove this one must consider that part of the energy which is consumed
by the turn is proportional to value of angle ¢, which can be expressed through channel
dimensions and the of the segment of current during turn (see fig. 1).

Fig. 1. Flow in segment of expanded channel

¢~arcsind2_d‘ 0<p<T,
“4)
¢(Re—>oo)—>0;¢(Re—>0)—>77,
d,, d| — diameters of wide and narrow parts of the channel correspondingly, m; / — length
of current line in segment of the turn.
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For laminar flow length / is proportional to Reynolds number and diameter. However,
this length is the stabilizations length. It contains both the turn of current line and
acceleration (deceleration) of the flow in straight segment situated beyond the local
resistance. Based on the fact that overall dependency between £ and Re is power-based, the
conclusion can be made that / ~ d; Re%, where o<1 is constant. In In the considered case o
~1/2. Given these considerations expression (4) can have the following form:

¢~arcsin{l—(%)%}/&“,dl~FI%,d0~E)%. %)

The general property of expressions (3) is that & - (Fo,/F;=1)=0. It means that functions
@ - (Re, Fy,/Fi=0)=1; ¢ - (Re, Fy,/F\=1)=1. From the other side it is known that when
Re—1 the dependency of { on Fy,/F; weakens [6]. At higher values of Re functions ¢ and
w no longer depend on Re. Lots of expressions can be built for ¢ and y however their
exact form should be selected based on experimental data.

Flow of Newtonian fluid during turn is determined by centrifugal force, which causes
secondary eddy currents and fluid rotation [8]. Basically the flow during turn can be
considered as flow with narrowings and extensions for main flow, separating secondary
flows. This is presented on fig. 2.

However dimensions and locations of
secondary flows depending on number Re are
_________ i not entirely known. Thus, it is necessary to
choose another way based on expressions for
local friction resistance and friction resistance
during Newtonian fluid flow. For turns with
small curve radius friction resistance can be
neglected because total resistance approximately
equals local resistance. For the case in which
Re > 2 - 10° expression for local resistance has
the following form [6]

[ 0.25
Fig. 2. Flow in rotation section ¢~ M(ij (6)
n D ’

/!
~
[
|
I

~
~

[

]
—d

|

e N % N |

d — diameter of the channel, m; D — diameter of rotation circle, m; [ — rotation angle, rad.
For bigger diameters of rotation circle there are formulas which have the following

form:
o
¢ =Q[z+5o(ij :500 < Re < 6000 ;
Re%
(7)
"
gzﬂ 0.64+9( 4 ! ;6000 < Re < 40000
2d D Re%
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aD — length of the rotation section, m; 1/Rey.,, 1/Rey,4 — proportional friction coefficients.

It is easy to see that first terms in these expressions are parts of energy consumed by
friction because the product aD is the length of rotation section, and 1/Re,,, and 1/Rey 4 are
proportional friction coefficients.

Other terms in (7) should are related to local resistances. As well know the flow in
pipes and channels with turn is characterized by Dean number -
De = ReNd/D [7]. When applied to other terms from (7) this De number for local resistance
of turn ¢, in case of large range of Re number will lead to the following expressions:

250 a\"*
¢ —05(—} ,500 < Re < 6000 d/D <1/6 ;
(Re d/D) D
0,45
. S—O‘ZS(iJ ,6000 < Re < 40000 ; 8)
(ReJd/D) D

0,50
¢, z£0,2-a-(iJ ,20-10° <Re< .
’ T D

Using these expressions for local resistance in case of bigger diameters of rotation
circle the following formulas can be elaborated::

0,28
- z”—am(_J ,500 <Re <6000;d/D >1/6;
(ReJd/D) D
0,23
¢, = 7—a“(%J ,6000 < Re < 40000 ; )

D

There are several ways to express numeric coefficients in formulas (8) and (9) through
values of function of Re number.

In order to use expressions (3), (8), (9) for the case of power-law fluid it is necessary
to use Reynolds number for power-law fluid instead of Re number for Newtonian fluid. The
latter is defined in the following way:

G (4]

T

dn 2— n -
L (10)

(o)

8 n

Re, — Reynolds number for power-law fluid; u — viscosity of power-law fluid, Pa - (sec)™,
o — viscosity of power-law fluid when shifting speed is 1, Pa - sec; & — shifting speed,
1/sec; p — fluid density, kg/m’; d — pipe diameter, m; @ — average speed of flow in pipe,
m/sec.
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Conclusion

Obtained expressions (3), (8), (9) along with (10) allow to experiment on their

identification and verification allowing to define the form of functions ¢ and y (3). It
should be noted that values i, n, p should be taken from technical guides for silicone fluids
or other substances, viscosity of which depends on shifting speed by power law. After
obtaining these expressions can be used to calculate pressure loss for flows of power-law
(silicone) fluid in pipes and shells of food equipment.
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Introduction. For the production of dark sorts of beer it
is necessary to improve the thermal processes of production
of caramel malt.

Materials and methods. Studies of heat treatment
processes of malt conducted on experimentally improved
roaster with steam-medium and intensive stirring.

Varying factors: the frequency of rotation of the screw, n
= 20-50min”'; duty ratio of the working chamber, ¢ = (0,5-
0,8); the temperature inside the working chamber at stage I,
tp = 150-1800°C; the roasting stage II, T = 140-180min,
during the experiment, the first phase grains are heated at
65°C for 30min.

Results and discussion. As the output function have
been investigated following indicators characterizie the
quality of caramel malt: the number of grains of caramel
Nk,%; mass fraction of dry matter in the extract of malt,
Ec%; color (value Lintner-Lee), F.

The greatest impact on output functions in selected
intervals have varying speed of the drum and the filling
factor n Drum ¢. With increasing frequency, the drum speed
and a reduction in the duty cycle number caramel grains
Nk,% and the mass fraction of dry matter in the extract of
malt, Ec% increase, due to the more uniform mixing of
grains in the drum. The optimal value Lintner-Lee, F for
caramel malt is the value of 20, and the reduction of the
duty cycle at constant drum roasting time and temperature
reduces the performance of the device and increases energy.

Optimal speed of the drum and duty cycle, when tp =
165°C and © = 160 min are n = 47 min" and ¢ = 0,75,
providing high quality malt and performance of the device.

Conclusion. Application of the results in the design of
equipment as well as in the production of caramel malt in
the enterprises of low power allows you to extend the range
and quality of products in enterprises.
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Introduction

Currently, in most countries of the world beer as soft drink, occupies one of the
leading places.

It should be noted that the major share of the produced beer, belong to large
enterprises equipped with high-performance equipment. However, recent years small
private production (brewery with beer restaurants) quite successfully develop which
products are especially dark beer varieties, are in high demand among the population.

The main raw material for brewing beer is brewing malt and hops, water and yeast.

Brewing malt - grain of malting barley, germinated by special technology of malting,
and then dried. For the production of dark beer caramel malt is used.

In a competitive market beer producers are forced to increase the product range.
Increasing the range is possible through the issuance of dark sorts of beer, which structure
along with light malts add special. Regarding this, the production of dark sorts of beer
increases demand for high-quality special malts (caramel and burnt). One of the key
processes in the manufacture and burnt caramel malt is the process of heat treatment, as a
result of which the product acquires a unique color and flavor.

One of the most important stages in the production process of caramel malt is roasted
stage [14]. Roasting is carried out on the machines with a vertical or horizontal arrangement
of the working chamber, thus regardless of the location of the working chamber all known
devices have special devices for intensive and steady mixing of raw material processed. It
should also be noted that the existing machines for roasting malt have high power
consumption and the manufacturer, so can not be used in a small private enterprises, which
are gaining increasing popularity. Therefore development of a new device for roasting malt
in small production, is an urgent task.

Materials and methods

Materials. For research malting barley malt was used - malting barley grains,
germinated at a special malting technology, and then dried.

For the production of dark sorts of beer caramel malt is used. Caramel malt - is
strongly colored aromatic product obtained from freshly pale malt by saccharification and
roasting. [14]. It is prepared as follows:freshly pale malt multiple irrigation water
moistened to 50-60% and charged into a drum roaster to 2/3 of its capacity. When drum
speed 30 min -1 malt was heated to 700C, aged 40-50 min, then heated to 130-1800S, malt
allowing to dry at this time, and roasted to obtain the desired color for 2.5-4.0 h

Experimental insalation. For experimental studies a stand is designed and built which
the main part is a new device for roasting malt. Diagram of experimental workbench is
shown in Figure 1.

Specifications of a laboratory set up are represented in Table 1.

Table 1
Specifications of a laboratory set up for roasting malt
Indicator Value
Rotational speed of screw rev / min 5-100
The temperature inside the working chamber, C 30-260
Roasting Time (minimum), min 1
Steam power, kW 12,2
The installed capacity of electric heaters, kW 2
Weight, kg 75
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Designed test stand is designed to study the processes of thermal processing of food
products in bulk-steam environment at plants with vigorous stirring, to determine the
influence of regime parameters of the quality of the final product, the specific energy
consumption and performance of the equipment.

= / Moist air

!
f
/

“ %

/
/

— Roasted J
. malf

e AL ]

3N - 50 Hz, 380 V

Figure 1. Experiment workbench:

1 - roaster; 2 - steam generator; 3 - inverter E2 -8300-007N; 4 - Pressure gauge 5 - SC 4010 electronic
scales; 6 - stopwatch; 7 - AKUII 9303 Optical pyrometer; 8- voltmeter; 9 — packet-type switch;
10 - tachometer; 11 - voltmeter; 12 - ammeter; 13 - power meter; 14 - heating elements; 15 — screw;
16 - perforated shaft; 17 — steam pipe; 18 - roaster drum with screw guides; 19 — drive;
20 - contact group; 21 — thermocouple.

Design of the laboratory roaster allow for adjustment of the following basic
parameters: the rotational frequency of the screw; steam flow rate; vapor pressure at the
outlet of the steam generator; fill-up rate of the processing chamber; the temperature in the
processing chamber; roasting time.

The process of roasting malt consists of two phases. The first (phase 1) - maintaining
the barley grains for 30-45 minutes at a temperature of 60-75 °C, during which there is a
final saccharification of malted grain. A sign of good saccharification is the liquefied state
of the endosperm, which is easily squeezed when crushing the grain. In the second stage
(stage II) the temperature is raised to 170 °C. Grain maintained at this temperature for 2.0 -
2.5 hours depending on the desired index of the finished malt.
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Experimental design. Experimental analysis is designed and conducted according to
the Box-Wilson 2* + star design.

Factors of variation are selected in the intervals:

escrew speed, n =20 - 50 min';

ofill-up rate of the working chamber, ¢ = (0,5-0,8);

sthe temperature inside the working chamber at stage II, t, = 150 - 1800S;

eroasting time at stage II, T = 140 - 180 min.

During the experiment, at the first phase, grains were heated at 650°C for 30 min.

Such indexes characterizing the quality of caramel malt were investigated as output
functions:

eamount of caramel grains Ny,%;

emass concentration of dry matter in the extract of malt, E.%;

ecolor (the Lintner-Lee value), F.

To study the process of obtaining caramel malt in the new apparatus, and developing a
plan of experimental research, a number of screening experiments was carried out, the
results of which are shown below.

Results and discussion

One of the factors determining the quality of the product caramel malt is the speed of
the drum roaster. The data obtained during the experiment (up to 2 hours of roasting, heat
coils power of 2 kW) is shown in Figure 2.

As can be seen from the data (Figure 2) the most appropriate range of rotational
frequency of the drum roaster is 30 — 41 rpm. When reducing the rpm, the amount of
charred grains increases which considerably impair the appearance of the finished malt
while an increase leads to an increase in energy consumption.

To determine the duration of the first stage roasting of malt experimental investigation
were conducted, the results of which are shown in Figure 3. In the course of the experiment
at the second stage the grains were sustained at a temperature 170°C for 2 hours.

According to data presented in the diagrams (Figure 3), the acceptable duration of the
first phase is in the range of 25-35 minutes. When leaving for a given time interval
increases the amount of sub-standard grains.

One of the most energy-intensive processes for the preparation of caramel malt is
roasting grains (stage II). Therefore the duration of roasting of barley grains was
investigated experimentally, the research results of which are presented in Figure 4. In the
experiment, the first stage of grain was sustained at 70°C for a period of 35 minutes.

As seen from the graph in Figure 4 the acceptable duration of roasting is 1.7 — 2.5h.
Reducing the duration of roasting leads to poor organoleptic and physiochemical properties,
and the increase of roasting time leads to an increase of charred grain, which negatively
affects the quality of finished beer (deterioration of color and flavor), as well as increased
energy consumption.

In addition to the duration of roasting, the production temperature mode affects the
quality of the finished malt. Data characterizing the effect of roasting temperature on the
quality of caramel malt in the first stage is shown in the graph (Figure 5). During the
experiment, parameters of the second phase are maintained at the following levels: roasting
duration - 2.5 hours, the temperature 170°C.
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The data from the graph plots (figure 5) shows that the most suitable temperature for
the first stage is between 60 — 70 °C.

The most energy-intensive phase of the process of roasting malt is the second stage, so
to determine the optimal roasting temperature during this stage is critical. As a result,
studies have found that acceptable roasting temperature is between 145-165°C (Figure 6).
During the experiment, in the first stage, the grains were kept at a temperature of 70°C for a
duration of 35 minutes.

From the analysis of experimental investigation, it is clear that the process of roasting
malt is influenced by many factors, and the analysis of their combined influence on the
process is impeded. Therefore, in order to identify patterns describing the process of
roasting malt in the engineered apparatus it is rational to conduct further experimental and
theoretical studies. Currently, experimental investigations are planned and conducted under
the Box-Wilson 2*+ star.

Factors of variation in the intervals are selected as follows:

o screw speed, n = 20-50 min’';

o Fill-up rate of the processing chamber, ¢ = (0,5-0,8);

ethe temperature inside the working chamber at stage II, tp = 150 — 180°C;

eroasting time in the second phase, T = 140 - 180 minutes.

During the experiment, in the first stage the grains was sustained at a temperature of
650C for a duration of 30 min.

Indexes characterizing the quality of the caramel malt were investigated as the output
function as follows:

equantity of caramel grains Ny,%;

e mass concentration of extract in dry matter of malt, E.%;

o color (Lintner-Lee value), F.

The results obtained during the experiment are shown in Table 2.

From the view of the Pareto chart it can be seen that the barrel rotational frequency
n and coefficient of fill-up ¢ has the greatest impact on output functions in the selected
intervals of variations.

Level lines of output functions Ny, E. and F against barrel rotational frequency n
and coefficient of fill-up ¢ at temperature t, = 165°C, =160 minutes were constructed to
determine the influence of given factors on the process of roasting as represented in figure
8.

To determine the factors of variation of greatest influence on the output functions, the
Pareto maps have been constructed as presented in Figure 7.

Figure 8 shows that with an increase in barrel rpm and a decrease in the coefficient of
fill quantity of caramel grains Ny,% and the mass concentration of dry matter in the extract
of malt, E.,% increases, due to the more uniform mixing of grains in the barrel. It should
also be noted that the optimal value of Lintner-Lee, F' for caramel malt is set to 20 and
lowering the coefficient of fill of the barrel at constant temperature and roasting time,
performance of the device reduces while energy consumption increases.
From the above it can be deduced that the optimum rotational speed of the barrel and the
filling coefficient at t; = 165°C and © = 160 minutes is n = 47revs/min and ¢ = 0.75,
ensuring high quality malt and performance of the device.
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Table 2
Results of the Experimental investigation of the malt roasting process
Input values Output values
e of n t T N E
i B 0, ) 5 k <]
experiments i ®.% OpC in, o o F

1 65,0 0,65 165,0 160,0 91,94 79,69 19,42
2 20,0 0,5 150,0 180,0 64,64 74,94| 27,54
3 50,0 0,8 150,0 140,0 52,44 71,64| 17,58
4 35,0 0,65 165,0 120,0 44,40 71,88 19,64
5 35,0 0,65 135,0 160,0 54,82 71,92 21,48
6 35,0 0,65 165,0 160,0 67,92 73,82| 22,84
7 50,0 0,5 150,0 180,0 95,32 78,24| 23,16
8 50,0 0,8 180,0 140,0 62,16 72,92 18,49
9 35,0 0,95 165,0 160,0 39,14 68,49| 17,88
10 20,0 0,5 180,0 180,0 85,80 76,88 27,56
11 50,0 0,8 180,0 180,0 79,92 75,48 23,96
12 5,0 0,65 165,0 160,0 38,39 69,32| 26,24
13 50,0 0,5 180,0 180,0 97,24 79,00{ 25,36
14 50,0 0,5 150,0 140,0 75,62 77,24 21,22
15 20,0 0,5 150,0 140,0 49,98 72,96| 24,92
16 35,0 0,65 165,0 160,0 66,88 74,16| 22,38
17 20,0 0,8 150,0 140,0 29,34 68,28 20,08
18 20,0 0,5 180,0 140,0 59,52 74,84 25,80
19 35,0 0,65 195,0 160,0 80,24 75,92| 24,48
20 35,0 0,35 165,0 160,0 88,12 78,89 26,88
21 50,0 0,8 150,0 180,0 72,83 73,37| 18,76
22 20,0 0,8 180,0 180,0 83,64 76,94| 28,34
23 20,0 0,8 150,0 180,0 42,72 69,27| 23,60
24 50,0 0,5 180,0 140,0 57,80 72,57| 23,14
25 35,0 0,65 165,0 200,0 48,79 70,82| 22,78
26 20,0 0,8 180,0 140,0 34,68 68,98| 19,29

On the basis of conducted research a new design of the apparatus for roasting malt is
proposed. A distinctive feature of the design of the roaster is that the barrel shaft is formed
as a screw, and a guide in the form of a helical screw in the opposite direction of the screw
turns, and the area of the normal cross-section of the groove is equal to the area of the
normal cross-section of the guides.
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Conclusion

The studies developed an apparatus for roasting malt in small scale enterprises; The
factors influencing the roasting process were investigated; experimental investigations
according to 2* + star plan were conducted during which, it was observed that the greatest
impact on the quality of the finished product, in selected interval variations are the barrel
rotational frequency n and fill coefficient ¢, the optimal rpm of the drum and fill
coefficient, at t, = 165°C and t = 160 minutes in the second stage roasting is n = 47revs/min
and @ = 0.75, which provide high quality and performance of the device malt.

Application of the results in the production of caramel malt in low power enterprises
allows you to expand the assortment and quality of products of the enterprises.
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Introduction. The use of capillary-porous elements for
absorption of carbon dioxide fluid can intensify the process and
ensure the stability of the finished product.

Materials and methods. Investigated the process of
saturation of water carbon dioxide. Mass concentration of carbon
dioxide in water was determined by the pressure and temperature
of the mixture and comparison of tabular data. Pressure water
supply to the input capillary-porous device 0.4 - 0.6 MPa; supply
pressure of carbon dioxide in the space between the shell capillary-
porous element and membrane 0,45-0,65 MPa; water temperature
at the site saturation t =4 + 12°C.

Results and discussion. Mass concentration of carbon
dioxide has a linear dependence on the pressure and nonlinear from
temperature changes and diameter of capillary. With increasing
pressure from 0.4 MPa to 0.6 mass concentration of carbon dioxide
in the liquid increases: at the temperature 4°C - from 0.59 to 0.73
% mass, at 8°C - from 0.56 to 0.63 % mass, and at 12°C - from
0.39 to 49 % mass. Mass concentration of the mixture decreases
with increasing temperature: at a pressure of 0.6 MPa - from 0.73
to 0.49 % mass, at 0.5 MPa - from 0.64 to 0.46 % mass, at 0.4 MPa
- from 0.59 to 0.41 % mass. With the growth of capillary diameter
10 to 20 mm mass concentration of carbon dioxide in the liquid is
reduced: at the temperature 4°C - from 0.73 to 0.67 % mass, at 8°C
- from 0.62 to 0.57 % mass, and at 12°C - from 0.49 to 40 % mass.

It is connected with the structural formations of water
molecules and their oscillating motion. At low temperatures the
oscillating motion of the molecular structures of water are not
significant and carbon dioxide molecules easily penetrate into
these structures without destroying them. And at high temperatures
(8 + 12°C) oscillatory motion of molecular structures of water
becomes higher and not all CO* molecules have the ability to
penetrate into the data structure.

The mathematical dependence of the concentration of carbon
dioxide in water from pressure, temperature and capillary diameter
allows you to adjust the process and determine its rational
parameters. Rational parameters of saturation: pressure supply
water to the absorption P = 0,5 MPa, water temperature 8°C and
diameter capillary-porous channel d, = 10 mm.

Conclusions. Application results in the production of
carbonated beverages to increase productivity, reduce the loss of
carbon dioxide and increase for foam stability.
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Introduction

Currently, the increasing interest in capillary hydrodynamics, heat and mass transfer in
microsystems that dictated by the rapid development of electronics and medicine, and
miniaturization of devices in various fields of technology. Intensified research on the
introduction of mini and microsystems in the fields of chemical and food technology.

Capillary effects intensification of processes found application in the following areas:
mixing mikrofiltration, heat exchange, during catalytic reactions, synthesis karbon of
compounds and vitamins in the production of biodiesel and others.

Actuality of theme confirmed interest in her well-known scientists in the field of
absorption. In particular, the process of absorption in exploring: Abiyev R.S., Kalinichenko
V.A., Kari¢ S.G., Meshenhisser M., Nakoryakov V.E., Rebrov E.V., Semenov [.A., Trushin
A.M.,, Rank E. A. and other.

However, the process of absorption of carbon dioxide in the capillaries, its features
and patterns in the literature are not represented.

Therefore, studies were conducted to justify the use of capillary channels flow for
absorption of carbon dioxide with water.

Experimental studies involves determining the effects of key factors on the absorption
and intensification of the process.

The object of research - the process of saturation of water with carbon dioxide.

The purpose of research - to examine the process of saturation of water with carbon
dioxide in capillary-porous elements and set the parameters of the rational.

Materials and methods

Materials of research - water and carbon dioxide.

Water. We used the water from the water supply system of the city Fastiv, Kiev
region, Ukraine. Water was further purified on material filters and cooled to a

predetermined temperature.

The mineral composition of water research

N|Name of indicators|Tools Recommended values
1 |Mineralization total |mg / dm3 250
2 |stiffness total mgekv / dm3 4
3 |total alkalinity mgekv / dm3 3,5
4 |magnesium mg/dm3 10
5 |fluorine mg / dm3 0,7

Absent in the gas: mineral oils and mechanical impurities, carbon monoxide (CO),
nitrogen oxides (NO, NO,), hydrogen sulfide (H,S), hydrochloric acid, ammonia,
ethanolamine, and aromatic hydrocarbons.

Experimental studies on the solubility of carbon dioxide in water was carried out on an
experimental setup circuit is shown in Figure 1.
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Carbon dioxide. For research used carbon dioxide in cylinders under pressure.
The actual composition of gas research

Indicators Extra

The smell and taste Slightly sour taste
with no foreign odors

Volume fraction (CO,) carbon dioxide,% not less than 99,99
The mass concentration sulfurous anhydride (SO,), g / n’, 0,000
The mass concentration of water vapor at a temperature of 20°C
and a pressure of 101.3 kPa (760 mm Hg), g/ m 0,011
Saturation temperature of carbon dioxide vapor, which
corresponds to the pressure of 101.3 kPa (760 mm Hg) and minus 58
temperature 20°C
The mass concentration of vanadium oxide (calculated naV;Os),
liquefied carbon dioxide mg / kg 0,000
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Fig. 1. Scheme of the experimental instalation
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Installation consists of a capillary-porous device 1, into inside of which served water
at a certain temperature and pressure. Preparation of water conducted in tanks 5, which is
equipped with water gauge glass 6 and cooling jacket. Filling capacitance 5 with water and
release of water from the reservoirs is due to opening and closing the valve 22, 24. In jacket
capacitance, 5 served chilled souse from the refrigeration unit. Of souse capacitance, where
an installed evaporator 9, the souse pump 8, through the automatic valve 21 is supplied in
the jacket 5 capacitance. Souse removes the heat from the water and returns to the souse
capacitance. For obtaining water certain temperature serves as temperature dial 7, which
automatically operates the valve 21 and controlled by feed coolant in jacket capacitance 5.
Refrigeration machine consists of a compressor 12 of the refrigerator 11 and the throttle 10.
To maintain a certain water pressure in the cavity of capillary-porous device serves as a
valve 25, 29 and 30, and the meaning of the water pressure manometer indicates 2.

Capillary-porous device consists of a thin perforated metal tube (capillary) of a certain
diameter, the outer perimeter of which is attached gas membrane 19. In the space between
the membrane and corps of the device is supplied carbon dioxide. Gas pressure that moves
in this space, is regulated by the valve 26 i 27, and value of gas pressure indicate
manometer 20. The costs of gas carbon dioxide monitors the counter 16. Since the gas
cylinder 17 via the reducing valve 18, carbon dioxide gas is fed into the gas line. Water
moves through the inner cavity of the capillary gas bubbled through the membrane, and
interact with the process of water absorption of carbon dioxide. Carbonated water through
the valve 30 is sent to the volumetric plastic bottle 13. Filling bottles with carbonated water
is fixed automatic stopwatch.

To increase the interaction between the gas and liquid phases are provided bypass
capillary tubes 15. To maintain a predetermined pressure in the capillary tubes 15 are
provided valves 28 and 29. Carbonated water, after passing through the bypass capillary
tubes is directed to a volumetric plastic bottle 14.

Sampling of sparkling water was carried out according to the standard which extends
on production of the nonalcoholic industry (liquid soft drinks, concentrates of drinks in a
retail container, syrups, concentrates of a kvass mash, concentrates and extracts of kvass, a
color, etc.) and establishes acceptance procedures and methods of sampling.

The temperature of the gas in the bottle of water was measured with a thermometer
TL-4 in accordance with a measuring range from 0 to 50°C and a scale division 0,1°C.

The mass concentration of carbon dioxide content in water (% by weight) was
determined according to method for the determination of carbon dioxide in beer, soft drinks
and mineral waters bottled in PET plastic bottles brand. The method involves determining
the CO, in the water after filling the plastic bottle in a capacitance of 2 am’and its special
closing cap. This method is based on measuring the pressure of carbon dioxide in the gas
space of the bottle for the water temperature to 25°C.

Device for determining the pressure in the bottle consists of a manometer with a
measuring range 0-0,1MPa, a hollow needle which is connected to a manometer and the
cap. The cap is screwed on to the neck of the bottle, the needle device is in a gas bottle.

A bottle filled with carbonated water, stoppered special cap and shaken by rotating it
around a horizontal axis within 1-2 min. At the end of shaking the bottle is transferred to
the vertical condition and removed indicators manometer. Unscrew the cap and with a
thermometer measuring the temperature of water. The mass concentration of carbon
dioxide in the water are on the table, depending on the values of the measured pressure and
temperature.
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The result should be the arithmetic mean of the results of three parallel determinations.
The calculations are carried out with an accuracy of 0.001% by weight, followed by
rounding the result up to 0.01 mass %.

In studies used the channel diameter of 10mm, 12mm, 15mm and 20mm. Channels
10 and 12mm are makrochannels and channels @15 and 20mm are convective channels.
Mode of the movement of two-phase gas-liquid system is a projectile.

At research the solubility of carbon dioxide in water of different factors: the water
supply pressure at the entrance of the capillary-porous devices P, =0,4—0,6MIIa ; carbon

dioxide supply pressure in the space between corps the capillary-porous element and the
membrane Pg=0,45-0,65 MIIa; the water temperature at the saturation t=4+12°C. Change
only the value of the test factor in the selected range, and the rest of the factor values were
maintained at a constant level for their least influence on the process of dissolution and to
prevent significant errors of research results.

Results and discussion

The dependence of the mass concentration of carbon dioxide in the water from the
pressure change in capillary- porous device the diameter 10mm presented in Figure 2.
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0,3 0,4 0,5 0,6 0,7
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Fig. 2. The dependence of the mass concentration of CO,in the water with changing
pressure in the absorber

Water supply pressure changed in the range from 0.4 to 0.6 MPa at an interval of 0.1
MPa. The water temperature was maintained at a level of 4, 8, and 12°C.

With increasing water pressure in the device increases the solubility of carbon dioxide.
Solubility with an increase in gas pressure increases according to the equation Henry. For
the water temperature 4°C - solubility of CO, in water with an increase in pressure in the
system more rapidly than water temperatures 8 and 12°C.
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The growth rate of carbon dioxide solubility in water at temperatures 8 and 12°C, at
high pressure feed water from 0.4 to 0,6MPa is 16,5 + 18% and for water at a temperature
of 4°C and pressure change of water in the same range is 23.7%.

This phenomenon is due to the structural formation of water molecules and the
intensity of oscillatory motion of the dipoles of water. At low temperatures the water
dipoles oscillatory motion is not significant and carbon dioxide molecules easily penetrate
into the data structure and without damaging them.

When water pressure is increased from 0.4 to 0.6 MPa, for a capillary with a diameter
of 10mm and a water temperature of 4, 8, and 12°C, the solubility of carbon dioxide in
water is described by the equation

x, =A-P+B
A, B - coefficients given in Table 1; P - pressure of water supplied to the capillary-porous
device.

Table 1
The value of the experimental coefficients
Coefficients Temperature, "C
4 8 12
A 0,7 0,4 0,48
B 0,31 0,39 0,21

According to Henry's law, the concentration of the soluble gas into the liquid
equilibrium with the gas phase, in which the partial pressure of the component is absorbed
pa. With increase in water temperature, with equal other conditions increases the coefficient
Henry and accordingly decreases the solubility of the gas. Water temperature changed
during the experimental studies in a range from 4 to 12°C at interval 2°C.

The results of experimental studies on the effect of water temperature on the solubility
of CO, in water are shown in Figure 3.
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Fig. 3. The dependence of the mass concentration of CO, in the water from the
water temperature changes
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With increasing temperature of the water solubility of CO, in water is reduced.
Reducing carbon dioxide solubility in water depends on the coefficient Henry, which
increases with increasing temperature.

Increased temperature of the water of 8 to 12°C, regardless of the supply pressure to
the capillary, resulting a rapid decrease the solubility of CO, in water is 19-22%.

For the water supply pressure of 0.4 and 0.5 MPa with an increase in its temperature
from 4 to 8°C solubility of CO, in water decreases by 7,7 - 8,3%.

The dependence of the mass concentration of CO, in the water changes its temperature
is described by the equations which are given in Table 2.

Table 2
Functional dependencies mass concentration of CO, in the water
changing its temperature
Changing the levels of the factors research Functional dependence mass%.
P=0,6MlIa x, =-0,0013t>-0,0083t+0,778
d, =10mu P=0,5MITa x, =-0,0023t2+0,0143¢+0,635
P=0,4Mlla x, =-0,0024t> + 0,016t + 0,572

On the principle of creating a thin film of fluid moving through the capillary, which
bubbled through the membrane, carbon dioxide, developed capillary-porous elements
absorption devices [3, 4].

With the increase in diameter of the perforated capillary thickness increases the liquid
phase through which carbon dioxide bubbled.

Increasing the diameter of the porous capillary causes reduced solubility of carbon
dioxide with water (Fig.4).
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Fig. 4. The dependence of the mass concentration of CO, in the water at change
diameter of the capillary
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Change the solubility of CO, in water is not linear growth of the diameter of the
porous capillary. The solubility of carbon dioxide decreases on the diameter of the
capillary, as the increased thickness of the fluid through which bubbbled dissolved gas.

Intensive decrease the solubility of carbon dioxide in water occurs during the diameter
growth  of the capillary of 10 to 15mm. Increasing capillary diameter of 15 to 20mm
hardly changes the solubility of CO, in water.

Functional dependences on influence of diameter of a porous capillary on degree of
solubility of CO, in water are given in table 3.

Table 3
Functional dependences of solubility of CO; in water from change of diameter of a porous
capillary

Value of the studied factors Functional dependence mass%
=4'C x, =0,0011d}-0,0408d, +0,789
t=8"C x, =0,0006d2-0,0231d_+0,791
t=12°C x, =0,0009d-0,0315d_+0,958

P=0,6MIIa

In studies of changing factors at two levels: upper and lower. In dimensionless terms
will be denoted by the upper level (1) and nether (-1).
Determine the number of experiments

N=2"=8 )

Number of parallel set of experiments m=3, corresponding to P(t)=0,95 trusting
probability experiments and standard deviation of parallel experiments 6=0,1.
To convert natural factors in dimensionless quantity using the formula
Z.—Z.

X, =
Az,

i

)

z; - a natural value factor; z;, - the value i factor to zero; Az; - interval variation i factor.
To convert natural variables in coded x; fill in the table coded variables at two levels
(Table. 4)

Table 4
Encoding factors
Interval variation and level The pressure in Water diameter of the
of factors the system, temperature, capillary,
P, MPa ’'C d,, mm
Zero level x; =0 0,5 8,0 15
The interval of variation, Az; 0,1 4.0 5
Lower level x; =-1 0,4 4,0 10
Upper level x;=+1 0,6 12 20
Coded designation X X, X3
After normalization, we have a regression equation
y=b,+bx, +b,x, +b,x; +b,x,x, + b, x,x; + Dy x,X; + b,y X, X, X, 4

116 ——Ukrainian Food Journal. 2015. Volume 4. Issue 1 —




Proceses and equipment of food productions

We form full factorial of experiment matrix composed as follows: x; for alternate
levels in each experiment, X, - across two experiment, X; - across four.

Table 5
Extended planning matrix full factorial experiment
Number of | X; | Xo | X3 | XiXo | X1X3 | XoX3 | X1X2X3 Vi V2 Vs ;
experiment l
1 + |+ | + + + + + 04 | 042 | 0,41 | 0,41
2 - + | + - - + - 0,41 04 | 039 | 04
3 + - + - + - - 0,65 | 0,68 | 0,68 | 0,67
4 - - + + - + 0,58 | 0,53 | 0,54 | 0,55
5 + | + - + - - - 0,48 | 0,47 | 0,49 | 0,48
6 - + - - + - + 0,45 | 0,44 | 0,40 | 0,43
7 + - - - - + + 0,72 | 0,73 | 0,74 | 0,73
8 - - - + + + - 0,60 | 0,58 | 0,59 | 0,59
9 01]0 0 0 0 0 0,53 | 0,55 | 0,54 | 0,55

As a result of calculations received regression process of absorption of CO, in water for
capillary-porous modules
x, =0,533+0,04x, —0,103x, —0,025x, , (5)
The regression equation of the process of absorption of carbon dioxide in water for
capillary-porous modules for natural factors takes the following form
X, =0,45+0,4P—0,0052¢—0,005d (6)

Conclusions

e Degree of solubility of carbon dioxide in water is influenced by factors in the
following order: pressure in the course of absorption, water temperature, diameter of a
porous capillary.

e Increasing pressure causes an increase in the absorption process CO, solubility in
water;

o  Growth of water temperature and diameter of a porous capillary reduces solubility of
carbon dioxide water;

e  Rational parameters of saturation: pressure supply water to the absorption P=0,5 MPa,
water temperature 8°C and diameter capillary-porous channel d = 10 mm.
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Introduction. Computer modeling can significantly
increase the accuracy of study of the air convection
processes in the equipment.

Materials and methods. The object of the
simulation is a steam-air mixture, which is located
inside the proofer. Program used for modeling is
FlowVision. The program is based on using the finite
element method. It allows graphic data to obtain the
temperature of air in its speed, by differential pressure
within the structure.

Results and discussion. It was found that in the
proofer with vertical movement of the conveyor has an
active air convection currents. They lead to the removal
of outside proofers warm and moist air. This violates the
terms of proofing and dries the surface of the dough
pieces. Areas in which convection maximum - is
planting windows and technological holes. The reason
for its occurrence - the local density difference of cold
and warm air. The pictures show the flow of air. Also
shows the trajectories of flows of warm, humid air.
Observed location of maximum velocity and region of
still air. In addition, the causes of convection: the
difference in temperature and air density. Observation of
the trajectories of air movement allows us to offer a
remedy to negative processes.

Conclusions. This study allowed us to propose
methods to eliminate design flaws proofers with vertical
movement of the conveyor. This will improve the
quality of the proofing process with the dough pieces.
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Introduction

Proofers include hardware bakeries, which has a long service life. Currently, increased
demands on the quality of the finished product and the efficiency of the equipment.
Therefore, the important question is its modernization.

The object of the study was elected proofer with vertical conveyor. As before planting
them in the oven elongated dough pieces are loosened with carbon dioxide and acquire the
shape of the finished product.

This type of proofers available at the bakeries (fig. 1). This is determined by the
prevalence of a range of products elongated.

Fig. 1. Typical proofer, appearance

The optimum process conditions proofing - temperature 36 ... 38 °C and relative
humidity within 80%. An important component of providing quality proofing - is to
maintain the constancy of these climatic conditions. This need for uniformity of the process
of life of yeast cells in the test throughout the entire process, the duration of its 35 ... 60
minutes.

Existing proofers can not always ensure the stability of performance-steam mixture.
This is explained as follows: at the time of their design has not yet been possible to model
the convection currents inside the proofers with the help of computer technology.

In existing designs swings in temperature and humidity significant. The height of the
cabinet up to 5...6 meters, so there are active within the vertical convection currents. This
leads to temperature changes in certain areas - up to 10 °C.

Currently, most of the opportunity to upgrade technological equipment food industry
using the means of computer simulation [1, 2, 3, 9]. Preferred method in this area is the
finite element method [4].

For proofers important to get a visual and numerical information about air currents [5 -
7, 15, 16]. This will find a place in the structure where the large difference of the
parameters. After analyzing the situation to offer methods of eliminating deficiencies. The
next step - calculation of new models, as amended. This method allows you to check the
correctness of the decisions taken at the stage of design development of modernization.
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Materials and methods

In modern conditions it has become possible to upgrade most of the types of
technological equipment for food industry through the use of means of computer
simulation.

Used for modeling software application package FlowVision. He designed for the
simulation of movement the fluids in technical objects. Its working principle is based on the
finite element method [7,10,14,15].

Fig. 2 shows the calculated 3D diagram.

Scheme identified three major areas that affect the movement of air within the
proofers. Plot A - landing window, through it happens entrance cradles in the closet. The
temperature of the air that is sucked into the closet, equal to the temperature of air in the
works - Over 25 °C.

Plot is window for transplant cradles on a tunelnoi oven. The air temperature in the
area increased is over 40 °C.

Section C - processing window through which the cradle includes a bachelor branch in
the middle of the proofer.

a b
Fig. 2. The calculation model proofer RSV:

a - three-dimensional model with sites of entry and exit of air,
b - longitudinal section with motion paths platforms.

Results and discussion
Consider the conditions proofer RSV in the closet.

Fig. 3 shows the trajectory of the air inside the proofer.
You can draw the following conclusions.
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Technological holes (areas 1, 2 and 3) form an interconnected system of sustainable
convective air movement.

Input air in the enclosure is divided into two streams. In the lower part flows directed
towards the window (regions 4 and 5).

At the vertical side wall of the furnace, in the highest temperature region (region 6),
formed stable vertical flow of heated air.

Under the ceiling of the cabinet (area 7) observed horizontal flow of heated air in the
direction of the door.

The presence of holes in the ceiling of the proofer is the determining cause of active

convection. We can assume that this is one of the biggest drawbacks of this type of
proofers.
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Fig. 3. The air velocity vectors in the proofer RSV

Fig. 4. It shows the air flow in the proofer RSV a trajectory.
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Fig. 4. The trajectories of the air in the proofer RSV.

It can be concluded, in the closet, there are two types of convective currents: a closed-
loop and cross-cutting. The last carried out of the closet warm and humid air. It also shows
that in the cradle with the dough pieces during his stay in the closet on the sides of the air
blown by varying the speed and temperature. Such conditions adversely affect the
uniformity of conditions proofing.

If we analyze the temperature difference of the air inside the proofer (Fig. 4), we can
see that the movement of the vertical cradles and they always get in low and high
temperatures.

Last 5...10 minutes proofing process occur in as quickly and hot air flow (right panel).
These conditions lead to the drying up of the surface of the dough pieces.

Fig. 6 shows the contours of the differential density of the air inside the proofer. They
show the cause of the rising convective air flows. The figure shows that in the closet, there
are several areas with different aerodynamic characteristics, that is, there is no stability
proofing process conditions.

The results of computer simulation of air flow in the proofer allowed to visualize
technological and aerodynamic conditions. At the moment, the opportunity to make the
following proposals to modernize the structure of the proofer.

To reduce the activity of the convective air flow is necessary to close the air exhaust
path through an opening in the ceiling structure. For existing proofer recommended idle
branch cradles close boxes, and include it in the total volume of the enclosure.
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Convective air movement in this case will not go away - it is determined by a large
high design. But it will be closed. This will reduce the loss of warm moist environment
proofers and reduce its drop.

The basic design of the proofer RSV open divorced branch needed drying empty
cradles. In this new process conditions can be achieved by setting the upper part of the
cabinet of infrared emitters.
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Conclusions

Featured studies illustrate that computer simulation gives qualitative and quantitative
characteristics of the processes that occur in the proofer with vertical motion platforms.

Analysis of the results makes it possible to reasonably suggest any necessary
modifications to this equipment.
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Reduction of convective air loss after upgrading will improve the quality of a large
number of cabinets RSHV that currently operate the food industry.
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Introduction. The problem of complex utilization of
distillery stillage is relevant for environmental and
economic performance of enterprises.

Materials and methods. Studies were carried out in an
unstirred batch sell using ultrafiltration membrane UPM-10
(ZAO STC “Vladipor”, Russia). The corn stillage was used
for the experiments.

Results. It was observed, that permeate flux increased
linearly with increasing the operating pressure in the range
from 0.1 to 0.4 MPa. The further increases of the driving
force lead to the decrease of the flux through the membrane.
This can be explained by the formation of the dynamic
membrane that results in increasing of mass transfer
resistance. It can also be supposed that the membrane
compaction can take place at pressure higher than
0.4MPa.The influence of temperature on ultrafiltration of
distillery stillage was investigated. The linear increasing of
the permeate flux was observed with increasing of the
temperature from 20 to 60°C. The permeate flux of the
UPM-10 membrane was the same in the range of the
temperature from 60 to 70 °C. The permeate flux was the
highest at these tempearures. It was supposed, that it is
connected with the increase of the concentration
polarization. The lower permeate flux at the temperature
below 60 °C can be explained by the decrease of the
solution viscosity. During the concentaration of grain
stillage the retentate was obtained with total solids content
of 20 % which can be further dried. Permeate can be re-used
for mixing or treated by membrane methods, such as reverse
osmosis or membrane distillation.

Conclusions. Ultrafiltration can be used for separation
and concentration of permeate of grain stillage. On the basis
of the calculations of the specific energy consumption, as
well as the experimental data it was concluded that the
optimal operating pressure for ultrafiltration is 0.4 MPa.
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Introduction

The grain stillage is a complex polydisperse system with suspended or dissolved solids
[1, 2]. Since stillage has a significant amount of digestible protein and nitrogen-free
substances, vitamins, it makes the grain stillage a valuable feed product [3]. Application of
membrane technologies is promising way to remove valuable components from grain
stillage and to get water suitable for reuse [4-8]. It is generated about 3 million tons of grain
stillage annually in the form of waste, or rather secondary raw materials wastes at the
distilling plants of Ukraine with an annual production of about 30 million dal of alcohol [9].

The grain stillage consists of proteins, cellulose, hemicellulose, ash, fat and vitamins
(Table 1). It allows using the grain stillage as a liquid feed supplement. Although feed out
of animals is one of the ways of its utilization, it is not always possible and effective. It is
believed that prolonged location of distillery stillage in flow tank leads to its deterioration
and impropriety for use as food [10]. It gradually darkens and turns brown after 2 ... 3
months. The putrefactive processes lead to the disappearance of the grain smell of the
stillage. And because of the bad smell animals refuse to eat it.

Table 1
Composition of the grain stillage at the outlet of the beer column [11]
Characteristic Value

Crude protein, % 37,2
Protein according to Branshtein, % 35,4
Crude fat, % 11,4
Crude cellulose ,% 5,2

Crude ash, % 5,1

Nitrogen-free extractive substance, % 32,9
Calcium, % 1,1

Phosphor,% 1,0
pH 4,4

It is also known a method of producing fodder yeast genus Candida from grain stillage
with crude protein content of about 45%. The issue of the optimal implementation is given
in paper [12]. The new approach of solving the problem of complex processing of grain
stillage is proposed [13]. It is based on the technology of production of dry yeast feedstuff
(DCT). DCT is a mixture of solid phase stillage- "cake" with grown by liquid phase yeast.

A small amount of solids in the grain stillage (on the average 2-4 %) leads to the use
of overall, energy intensive vacuum evaporators for concentrating the solutes. The main
disadvantages of this method are the high temperature of the process, which leads to the
decrease in bioavailability of evaporated solution, and high steam consumption for the
evaporation of a substantial volume of water [14, 15].

In recent years, membrane methods are widely adopted in the food industry. They
allow separating the solutions at the molecular level, concentrating the necessary
components, separating the high-molecular compounds from low molecular weight, and
separating mineral salts. Taking into account that the most valuable component of grain
stillage is considered to be the protein fraction, it is advisable to use ultrafiltration.

Therefore, the aim of this work was to confirm experimentally the possibility of using
of ultrafiltration process for the separation of distillery stillage.
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Materials and methods

Experimental instalation. Studies
were carried out in an unstirred batch
sell (fig. 1). The membrane sheet area
] was 3,41-10°m’. Operation of the
laboratory setup is as follows. A

—  membrane 7 was installed in the
lower part of the ultrafiltration cell 1.

When the ultrafiltration cell 1 was

7 '« filled with the solution, a magnetic
= Hof fluid stirrer 4 was switched on. It
=SSN | warer activated the blade stirrer 6. The

& necessary pressure in the chamber

O @ @ was obtained by opening the valves

4 on the cylinder with an inert gas (not

1 i shown in the figure). The pressure

was controlled by the pressure gauge

Fig. 1. Schematic diagram of the laboratory 3. The required temperature was
instalation: maintained by the heat exchanger 2.

1 - ultrafiltration cell; 2 - heat exchanger; 3 - air Membranes. A new UPM-10

gauge; 4 - magnetic stirrer; 5 — measuring cup; (ZAO STC “Vladipor”, Russia)

6 — blade stirrer; 7 — membrane. membrane was used for the

experiment. The membrane was
compacted at a high pressure and temperature prior to use by filtering the deionized water
through it until reached steady-state conditions.
Preparation distillery grains wastes. The corn stillage was used for the experiments.
The pretreatment was carried out in a centrifuge LU-418 brand (Hungary) for 20 min at
16,000 rev /min. The liquid portion of stillage was passed through the filter paper after
centrifugation.
Calculated parameters. Permeate flux was calculated according to equation:
g 3600-V ’ (1)
F-t
V is permeate volume (L) obtained at time 1 (s) from the membrane area F (m?).
The membrane area F (m?) to calculate the specific energy consumption was
calculated from the equation:

F= 2
S @)
Jop — the average permeate flux, L/(m?s).
The specific energy consumption W (kW/m?*) was calculated as follows:
_oH )
1000-n-V

Q — volume rate of the solution, m*/s; H — pressure, Pa; ) — pump efficiency coefficient,
n=0,8; V — volume of the grain stillage per 1 hours, m’.
The concentration factor k was calculated according to the equation:
k=V, 1V, 4
V., Vi —initial volume of the grain stillage and concentrate volume, L.
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Results and discussion

At first the dependence of the permeate flux of the UPM-10 membrane on the pressure
was determined while separating the distillery stillage (Figure 2).
The increasing of the driving

;‘-:\ " / ﬁ;\ forces naturally leads to an increase in
g 10 permeate flux (Figure 2). However,
3 / \, this phenomenon is observed only up
= to the value of P=0.4 MPa. Permeate

N
AN

flux through the membrane decreased

8
/ with further increase of pressure. It is
7 likely due to the formation of the
/ dynamic membrane on the surface of

separation and its compaction at a
5 higher pressure. This in turn creates
0.1 0.2 0.3 0.4 0,5 0.6 the additional resistance ~ to the
permeate flow, which leads to a
P, MPa decrease in magnitude of flux. The
authors in paper [16] observed that the
hydraulic resistance of the dynamic
layer is greater in comparison with the
resistance of the membrane and resistance of the adsorbed on its surface and in its pores
substances during the ultrafiltration of grain stillage. Thus, to change the nature of the
dependence of permeate flux on the pressure it is necessary to change the hydrodynamic
conditions in the chamber. It can be assumed that the maximum depicted in Fig.2 may be
achieved at higher pressures, while increasing the flow rate over the membrane surface.

The dependence of the permeate flux on the temperature was determined at the second
stage of the research. The results are shown in Figure 3.

It can be seen that the permeate flux gradually increases with increasing temperature,
which is associated with a decrease in solution viscosity. The best performance is achieved
at a temperature of from 60 to 70 °C. Taking into account that grain stillage temperature at
the outlet of the beer columnis 75 °C, it can be assumed that the temperature of 60-70 °C
doesn’t lead to protein denaturation and change of the separated solution properties.
Obviously, the "plateau" depicted in Figure 3 is connected with concentration polarization.
Higher permeate flux facilitates convective transport of large amount of solutes to the
membrane surface, that creates an additional flow resistance to mass transfer through the
membrane. It is possible that the viscosity decrease with increasing of temperature from 30
to 60 °C compensated the change in resistance with increasing concentration polarization.
Based on the obtained data, the rational temperature is 60 °C.

The next stage was the study of the concentration of grain stillage with 1.8 % content
of solids at constant pressure of 0.4 MPa and temperature of 60 °C. The results are shown
in Figure 4.

The concentrate with dry mater content of 20 % was obtained after grain stillage
concentration in 12 times (k=12). These concentrate can be directed to the drying step.
Permeate can be re-used for mixing or can be treated by membrane methods, such as
reverse osmosis or membrane distillation. It can be seen from Figure 4 that permeate flux
changes slowly during the concentration of grain stillage. That is why the permeate
recovery can be increased. In this study, it was not done due to the nature of the laboratory
instalation.

Fig.2. Permeate flux J vs. pressure P
(temperature 20 °C).
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Figure 5 shows the influence of time on the permeate flux.

The gradual reduction of the permeate flux shown in Figure 5 indicated the stability of
the separation process. The viscosity and osmotic pressure increases with concentrating of
the solution with time. The variation of these properties of grain stillage with increasing its
concentration alters the change of the permeate flux.

The specific energy consumption and the required membrane area for concentration of
grain stillage in 12 times were calculated. It was assumed in the calculation that the volume
of grain stillage is 350 m® (at the distilling
plants with capacity of 3000 dal is
generated 350 m’/day of distillery stillage);
ul * separation time is 4 hours. Volume rate
(m’/h) was calculated from the condition
® that the linear velocity of the stillage
20 membrane is 1.7 m/s. The channel length

\.\‘ is 1 m, height — 0,001 m and width is

\ decided according to the required

16 o membrane area. The average permeate flux
. value was taken from the experimental
e data. The hydraulic resistance of channels
and pipelines was neglected. The

0 1 2 3 4 T, ,? efficiency coefficient of the pump was

taken 0.8. The results of the calculation are
Fig. 5. Permeate flux J vs. time T (P=0.4 MPa, given in Table. 2.
t=60 °C)
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Table 2
The comparison of specific energy consumption at different process regimes

Pressure, MPa
0,1 0,3 0,4 0,5
Jo. L/(m’h) [10,44* [19,34* [30,41* |28.21*
W, kW/m® 20 31 27,3 37,8
F,M 8500 | 4500 | 2900 | 3200

*Data obtained on the laboratory set-up with cross-flow filtration (temperature of grain stillage is 60°C)

Parameter

Considering the obtained results (Table 2), the pressure of 0.4 MPa is recommend for
the separation of distillery stillage on the UPM-10 membrane. It is connected with a minimal
needed membrane area and acceptable power consumption.

Conclusions

1. The possibility of using of ultrafiltration for the separation and concentration of grain
stillage was experimentally confirmed.

2. The influence of pressure and temperature on the permeate flux were investigated. The
best performance was observed at a pressure of 0.4 MPa and a temperature of 60 °C.

3. During grain stillage concentration the retentate with dry solids content of 20% was
obtained that can be directed to the drying step. Permeate can be re-used for mixing or
treated by membrane methods, such as reverse osmosis or membrane distillation.

4. On the basis of the calculated specific energy consumption parameters as well as the
experimental data it was concluded that it the appropriate operating pressure for the
ultrafiltration process is 0,4MPa.
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Introduction. Improve the power factor in power
systems by food businesses advisable optimal use capacitors
and synchronous motors

Materials and methods. Mathematical tools of
probability theory, mathematical statistics, and queuing
theory was used. We investigate normative methods for
selection of power capacitors, used development to improve
the accuracy of calculations.

Results and discussion. The advantages and
disadvantages of standardized methods for reactive power
compensation in the industry. Recommend to introduce an
amendment in the calculations. A systematic approach to
compensation, thus improving the economic performance of
all sources of reactive power. By placing capacitors in a
network of industrial enterprises into account that there are
individual and centralized reactive power compensation.
When an individual compensation capacitor installation is
connected to the terminals without power-switching devices.
This type of compensation should only be used in relatively
large power consumers with a large number of annual
working hours. Individual compensation allows you to
unload all of the reactive power production enterprise
network. However, this method requires significant capital
investment. In addition, time compensating devices depends
on the duration of electro switch for turning off the network
with it off and capacitor battery. Power capacitors also limit
the phenomenon of self-excitation of the engine. When self-
excitation voltage at the terminals of the motor is
proportional current condenser and rotor speed of the
engine. The value of voltage may rise to 160 % Uy . It is
develop the method that avoids self-excited motor.

Conclusions. Results encouraged to apply on the
enterprises of the food industry to improve power factor.
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Introduction

The standardized method of choice power compensating devices, depending on the
voltage and configuration of individual elements of its choice of power compensating plant
carried out by the method developed by Institute "Tyazhpromelektroproekt" [1,5]. Methods
declared normative, but now needs modernization. For industrial consumers with a total
capacity of transformers up to 750 kV * A calculation of compensation are not met. Power
capacitors directly given power system. In other cases, calculations are carried out power
capacitors.

Power factor is generally

T
1 [uidt
T 0

cosp =———, 1
@ U1 (1

where U,I - rms voltage and current.
The low value of power factor suggests incompleteness use power source.
International committee for the improvement of power factor named in 1929 the
reactive power component of apparent power

v . 1 &1¢ .
szl:Uv I sm¢v=EZ;£UV di, . 2)

1

The physical meaning of this expression has not been agreed, but the decision was
made for two reasons:

1. The expression is valid for sinusoidal linear systems.

2. The non-sinusoidal expression systems can be represented as

S=P*+Q*+D?*, 3)

D - power distortion.
Materials and methods

A small mass, no rotating parts, minor loss of energy, ease of maintenance, safety and
reliability allow the use of capacitors for reactive power compensation at all levels of power
supply system [Patent of Ukraine Ne 34943, H02J 3/12. — Method of connecting individual
capacitor condensators having reactive power compensation of induction motor — /
Shesterenko V.Y., Siryj O.M., Baluta S.M., Maschenko O.A. — Published on 26.08.2008].

Made mathematical tools of probability theory, mathematical statistics and queuing
theory. When compensation is necessary to consider the following general requirements [1-
5]:

1. in contrast to the active reactive power can be generated at any point in the network;

2. approximation of reactive power sources to consumers helps unloading the network;

3. balance of reactive power must be maintained for all system units power supply
system.
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Results and discussion

Energy Systems have limited ability to generate reactive power. Thus, generators of
100 MW and above have cos@ =0.8. Much of the generated reactive power consumed by

transformers and transmission lines. Therefore, during the peak load power companies may
issue a limited number of reactive power with its high cost. Therefore, reactive power
transmitted to power consumers, should be reduced (offset) to economic levels [2,3].

Average consumption of reactive power is: asynchronous motors - 70%, transformers -
20%, lighting and other power-consuming equipment - 10% [1 ... 5].

Since cose generators of power plants and major consumers (inductive motors)
coincide and equal to 0.8. Power, for a long time it was thought that compensate for
reactive power plants do not required.

But in the real world load engines often does not match the nominal capacity. If the
motors is running at full capacity, load factor.

B=1, >cos¢~0.8 4)
In the case of reducing the load factor power factor decreases:

B =05, > cosp~0.6 B =025> cosp~04 (5)

Therefore, reactive power generators power is not enough for normal operation of the
enterprise, and many factories have installed high-voltage capacitor banks that it is
inappropriate for economic performance, because during the transfer of reactive power to
consumers experiencing significant active power losses due to the resistance of conductors
r.

-2, o AP =P’ -(1+1g°¢)
U

2

(6)
Increasing section leaders because section selected for load current, and the current
depends on the reactive power
Thus there is observed overrun conductor material
Irrational use power transformers Sy

S, =P (1+tg2¢) )

There are additional voltage loss [4,6,10]

Ox

AU =——,
10-U2

®)
X - reactance elements of the system power supply.

Therefore, reactive power transmitted to power consumers, should be reduced (offset)
to economic levels.

By placing capacitors in a network of industrial enterprises into account that there are
individual and centralized reactive power compensation [2,3].
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When an individual compensation capacitor installation is connected to the terminals
without power-switching devices [2,3,13]. This type of compensation should only be used
in relatively large power consumers with a large number of annual working hours.
Individual compensation allows you to unload all of the reactive power production
enterprise network. However, this method requires significant capital investment. In
addition, time compensating devices depends on the duration of electro switch for turning
off the network with it off and capacitor battery.

Let us consider the individual method of compensation. Typically, fluorescent lamps
are equipped with capacitors and lighting networks do not require separate compensation.

As a major consumer of power network reactive power is the induction motor. Due to
the large number of types is quite difficult to give clear guidance on the choice of power
capacitors. Based on the optimal efficiency condensers, irrational fully compensate reactive
power output at its terminals. Power capacitors also limit the phenomenon of self-excitation
of the engine. If the engine is switched on again during the self-excitation, developing a
powerful transition process as self-excitation phase voltage rarely coincides with the phase
voltage electricity network. On the winding and the motor shaft are electromagnetic forces
that are several times higher than those encountered in normal operation. This is especially
true engine inertia load. Therefore, it is recommended to all engines with individual
compensation check for self-excitation process by connecting a voltmeter to the terminals
of the motor. When self-excitation voltage at the terminals of the motor is proportional
current condenser and rotor speed of the engine. This condenser installation of individual
reactive power output terminals are connected to the engine via a circuit breaker that is
equipped with an electromagnet remote shutdown, parallel clamps connect the relay output
maximum voltage control signal to the relay electromagnet serves to fuse and disconnect
condenser units at higher voltage directly on the engine as during normal engine operation
and during transients shutdowns of the engine from the network [1,6,13]. In shops with
lots of low-power engines Individual compensation is not always effective. In such cases, a
centralized compensation installing capacitors near the transformer substation plant. In the
case group and centralized power compensation capacitor is selected based on the active
power losses in the power supply system [4,11,13].  In the specifications for the design of
electricity industry is expected usually full reactive power compensation. This allows you
to significantly reduce energy loss and improve the voltage quality. The choice of power
compensating plant carried out the statutory procedure [1,5,14]. Consider the basic
principles of it. For industrial consumers with a total capacity of transformers up to 750 kV
* A calculation of compensation are not met. Power capacitors directly given power system.
In other cases, the calculation of power capacitors with voltage up to 1000 V is in two
stages. The first stage is defined by power capacitors with optimal loading transformer
substation

QLV, =Q, _\/(Nﬁ'sr)z _sz’ )

N - number of transformers in the department, the projec
B - expected load factor transformers;

S, - rated power of the transformer in the group kV-A;
P,,Q, - estimated active and reactive power for power voltage up to 1000 V.
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The second stage is defined power capacitors in order to best reduce energy loss

54
czu/2 =QP_QLV] _Ws (10)
100+ =1
F
I - the length of the power line transformer substations, km;
F - section of the line conductors, mm®.
The final stage is the total capacity of capacitors and voltage up to 1000 V.
QLV :QLV1+QLV2 (11)

The number of transformer substations defined unit cost of reactive power transfer unit
based on aggregate costs of condenser units with voltage up to 1000 V, 1000 V and above
substations. That is, the calculations take into account the difference in the cost of high-
voltage capacitors and capacitors voltage up to 1000 V, and related operating costs.

Consider the results of research methodology on the example of common transformer
substation with two transformers of 1000 kV-A.

On the Fig. 1 are shows the dependence of power capacitors of the length of the cable
line Q,, = f(/) that feeds the transformer substation.

It is assumed that the load factor transformers 8, =0,7 (typical in the presence of

electrical consumers all categories), reactive load two transformers is 1000 kvar.

The chart shows that in a parallel operation of transformers, condenser with a capacity
of 100 kvar can deliver, starting with the cable line length of 1.2 km. If transformers are
isolated, occurring more often, it is only with the length of 1.7 km, as in this case, each of
these tires voltage of 0.4 kV need to put a separate capacitor banks. The probability lines up
to 1.7 km of small enterprises is low.

L80 On the Fig. 2 shows the dependence
of power capacitors of the cos¢ load

360 /| Q,x = f(cosp) at a constant S, =0,725
and length of the cable line 0.8 km. In
case of parallel operation of transformers

240 smallest condenser units can be

/ connected if cos¢<0,662, and at an

1o y isolated work if cos ¢ <0,608 .

/ On the Fig. 3 shows the dependence

/ of power capacitors of the load factor

Qu =f(B;) at a constant cos ¢ =0,8

0.4 0.8 12 16 20  and length of the cable line 1.5 km. In
l, km parallel operation of transformers

Fig. 1. The dependence of power capacitors of condenser units advisable if 5, >0,8.
the length of the cable line

Q. kvar
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240

Q. kvar

R

[o=)

Q. kvar
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\

) \\ 80
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cosQ B;
Fig. 2. Diagram depending of power Fig. 3. Diagram depending of power
capacitors on cos ¢ load capacitors on factor loading

Painstaking analysis of guidelines for the average transformer substation, operating in
real conditions of production, showing the unreasonableness of use capacitors with voltage
0 38 kV. The use of capacitors voltage 6 ... 10 kV results in the enterprise network load
reactive power and to increase energy losses. However, as a rule, the economic effect of the
compensation will only be in the grid networks, not companies. Moreover, the grid may
apply penalties to the company as having only high-voltage condenser units rather high
power, often without power control, the company will not be able to withstand the specified
grid size reactive power modes maximum and minimum.

Guidelines on compensation recommended for each section of the distribution
substation voltage 6 ... 10 kV to connect condenser units of equal capacity, but not less than
1000 kvar. This regulation of reactive power virtually eliminated as a retrospective analysis
shows that the total capacity of all capacitors on the current average firm average power is
within these limits.

Theoretical and experimental studies allowed improve technique without violating its
fundamental principle.

If a company receives energy from the mains voltage of 10 kV, the calculated value of
200 kvar for transformer substations with capacity of 1000 kV<A condenser units must be
installed with a minimum capacity of 200 kvar. For transformer substation capacity of 630
kVeA recommended minimum capacity of 110 kvar.

The most accurate calculation of power capacitors can be carried out using
mathematical tools of probability theory, mathematical statistics, and queuing theory. The
criterion for the rational problem solving reactive power compensation is at least reduced
costs. They consist of the cost of compensating, regulatory and related devices, with
expenditures for regulation of reactive power and transfer it to the network elements. These
costs also include components that do not depend on the value of reactive power.

Design is on the estimated cost

C = E(QHVCHV +QLVCLV)+C0 (APHQHV +APLQLV)+AH’ (12)
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C,,,C,, -the unit cost capacitors high voltage and low-voltage,
AP, , AP, - specific active power losses in the capacitor units.
Costs due to reactive power flows in the transformer and transmission lines

AT = (M@ + M@ ) (13)

M(Q}),M(Q}) - the expectation of Q in transformer and line.

Because

QT=Q'QLV’a QL=Q+AQT_QC2’ (14)

AQ, - reactive power losses in the transformer.

The total capacity of capacitors

ch = QHV +QLV (15)
[Q*+AQ] +Q?; +2Q AQ-2QQ; —2AQ, +Q.; | =
= Q2 + AQT + Qéz +2Q AQr'zQch _2AQTQCZ +5é +5C22 + 2KQQT

AQ, - the expectation of reactive power losses in the transformer, 5é - the dispersion of

(16)

reactive power consumed, K|, - correlation time.

Similarly
M(Q7)=Q"+Qj, —2QQ,, +5;. (17
Substituting these expressions, we obtain
C=E(CQu +CpQuy) + G (AP,Q,y + AP, Q) +
+%[(Q2 +AQ7 + Qs +2QAQ-2QQ 5 -2AQQ, + (18)

+5é +5éT +2KQQT )i +(Qi +Q§V 2QQ,, +5é)]rr.

To minimize compose function

E
S =F(CLVQLV +Cppy Q) +APQ,, +AP,Q,, +%(Q§V -2QQ,,), (19)

0

The losses are minimal when
s _,
Q-

Qn .

f = f+¢(ch 'QLV'QHV) .
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Consider a system of two equations
E
FCHV +APH —¢:O
; 21
E 2r,
FCLV +APL +F(QLV _QL)_¢ =0

0

Solution of this system

0, —0-L Ec, —c,)rap, AP
v = 2r, Co Ly HY L H 22)
QHV:QZC_QLV

In determining Q,, the required test P +(Q, -Q,,)’ < °S,,
where: P,,Q, - the calculated values of active and reactive power, 8 - the load factor of

the transformer, S, - rated power of the transformer. Given that S, =S, , we find

S, =P +Q +ﬁ\/5,§ +8; (23)

where P,J, - mathematical expectation and variance of active power node.

To determine the Q,,

B-Sy =P +(Q-Q,)’ +By57 +52 . (24)
After simplification
Quy =Q-(BS, —By52 +62)" - P*. 25)
For optimal placement of capacitors in a radial network to minimize the function
f:zri[(QCi_Qi)z'i_ézi] ) (26)
i=1
0o; =4/D(Q;) - standard deviation values of the Q load. Optimum power capacitors
r n
QCi=Q5+ j (QCZ_ZQi) P (27)
i i=1
1, - the equivalent resistance network [3,4,5,12].

Reactive power consumption during the day uneven. Mode of reactive power sources
must meet the schedule of consumption of reactive power. Part compensating systems must
operate in continuous mode (basic plot graphics). This unregulated capacitors. The plants
may be widely used unregulated condenser units [1,2,4,9], which is a condenser battery,
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consisting of a number of capacitors given power of your place connection sustainable load
with the prevailing reactive power, where unnecessary regulation of reactive power. The
cost of installation of such a battery is fully taken into account in determining settlement
costs, the bulk of whom are deductions from capital investments. Capacitor with the
following advantages: a) low specific losses of electricity; b) allowed greater freedom in
choosing the place of installation of power and capacitor bank. Depending on the specific
conditions of technical and economic considerations power capacitor bank can vary widely.
capacitor bank can be connected almost anywhere in the network, which allows you to
place them directly in the field of reactive power consumption, such as craft substations; c)
the gradual increase their power by attaching new sections with increasing consumption
reactive power in the network. The disadvantage of such batteries is that they are not
regulated by the magnitude of reactive power generated, and can be used only to offset the
basal part of the daily schedule of reactive power consumption. In other cases, you should
use condenser units with automatic power adjustment.

Other power capacitors should be changed depending on the graphics reactive power
consumption. The lowest specific losses with condenser battery voltage above 1000 V.
Major - low power synchronous motors. The smaller loss in condenser units, the better to
use them in continuous mode operation, and vice versa, condenser units with larger losses
should be connected shortly. For example, to cover reactive loads in the hour of maximum
power, and to cover peak schedule. The plants are widely used synchronous motors. Each
synchronous motor can be controlled reactive power source, the nominal value by
[1,2,3,12].

If the load factor of a synchronous motor is less than unity K, <1, economically

expedient to use fully expected reactive power of synchronous motor
Qo =y Say v > (28)
a,, - coefficient of allowable overload synchronous motor, which depends on the load
active power.
Factor o, can be determined by the formula
aM=sin¢N+(1—K[f)-($¢fz’_3,2+0,4), (29)
K, - the load factor of a synchronous motor active power [2,3,4,11].

After calculating the allowable value of reactive power synchronous motor is
necessary to calculate economically sound engine load reactive power

CHV 'QSMN -D, 'Co
Qu. = , 30
e 2-D,-C, G0

where D,, D,- synchronous motor parameters (taken for the catalog and reference data),

C, - the cost of energy losses, C,, - specific cost of high-voltage capacitors [4,12].

Thus, the long-term, baseline mode should be used for high-voltage condenser units.
Adjustable condenser units voltage of 0.4 kV and synchronous motors with low losses
(high power) to cover basic graphics, synchronous motors with high specific losses - only
to compensate for the short-term peaks in the graph [3,5,7,9,13].
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Conclusions

The current method of choice power capacitors requires man-hours costs, gives
concrete results, the accuracy of the calculation does not depend on inflation. But the
technique gives satisfactory results only for large plants chemical, machine-building
and metallurgical enterprises. In small businesses, especially when they are powered by
city ring mains voltage 10 kV, the amendment must be entered in the calculation.
Changing utilization of capacitors and applying a systematic approach to reactive
power compensation can raise economic performance of reactive power sources.
Analysis of the modes of operation of electricity sugar plants, made by the authors
showed that the range of adjustment capacitor banks at substations that are disabled in
the repair period does not exceed 25 - 30% of the estimated power capacitors. Through
this study can significantly reduce the cost of capacitors, components condenser units
with fixed and adjustable parts.

The cost of power loss increases much faster than the unit cost of capacitors, which
allows for all asynchronous motors capacitors individual compensation and
significantly reduce losses in electric networks of industrial voltage up to 1 kV.

The use of individual compensation capacitor helps eliminate the complex and
expensive control devices power capacitors, which is necessary to complete installation
of centralized compensation on transformer substations.
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Introduction. The aim of this review paper is to
examine the social contexts of genetics and their impact on
uptake of genetically modified foods and new food
technologies. Secondly, the paper canvasses for
consideration of social environment in development and
deployment of food related genetic technologies.

Materials and methods. Several studies were briefly
reviewed to summarize current state of research on the topic.
An integrated theoretical thrust that combined the
submissions of labeling, symbolic interaction and
contingency approaches was adopted.

Results and discussion. Despite unprecedented
scientific discoveries in the field of genetics in recent times,
negative social reactions and low uptake have characterized
public response to genetically modified foods and new food
technologies in many societies. The paper argues that
cultural, socio-political, economic, and ethical concerns
must be taken into cognizance in discourses and applications
that bother on genetics and uptake of genetically modified
foods since they interface and define acceptance or
otherwise. There is increasing role of social factors in
defining foods or non foods in society. The quest for
improvements in food quality and food sufficiency through
expanding horizons of genetic knowledge or new food
technologies must recognize the fluid nature of food
preferences dictated more by culture and changing social
alliances, other than bio-physical factors that are relatively
permanent.

Conclusion. There is need for regulatory instrument and
limitation of potential disadvantages of genetically modified
foods. Social issues that underlie genetics, genetically
modified foods and new food technologies must be
understood and respected.
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Introduction

Genetics, the study of hereditary materials transferred from parents to off springs from
generation to generation has often been discussed by some scholars in strict bio-physical
contexts. This situation erroneously conveys an impression that the subject is devoid of any
connection to social milieu. Such lopsided conceptual orientation to an important field as
genetics constitutes a major factor accountable for the practice in many hi-tech societies
where genetically modified (GM) foods and new food technologies are developed and
implemented in total disregard to a variety of contending social issues. Such social issues
include the fluidity of cultural dimensions by which people choose what they eat, not only
by consideration of food flavor, nutritional value, apprehension over medical consequence
of food consumption pattern or biological facts, but also by reference to several social
considerations and alliances (see Dilp Gbosah 2010; Fenekes, G1J., de Graaf, C., Meyboom
S., & van Staveren, WA., 1998).

In both GM foods and food technology processes, the neglected social issues
particularly bother on cultural, political, economic, religious, historic, environmental,
individual, legal and ethical concerns about repackaged genetic structure of foods,
introduction of new strains of foods via gene research and several food related innovations
in society. In addition, Hinde & German (2012) noted dynamic interactions between food
and consumers over the years which manifested an evolutionary pattern. According to
them, changes in today’s food of man must take cognizance of such complex interplay
between humans and their food even as improved food supply, food safety, and human
health are pursued?

The increasing role of social, other than biological factors in defining and
consolidating what people consider as food or non food is thus an important issue that
requires further reflections against the background of expanding horizons of genetic
knowledge on food. Broadly categorized as social contexts of genetic research applicable
to food, the aforementioned issues are significant and do intricately interface with gene
realities in society. They also have enormous capacities to intersect or alter actual gene
expression. Indeed, low level of acceptance, uptake or low impact of new food centered
gene technologies in many societies actually reflect limited consideration given to social
contexts of genetic services, food products and food related innovations at pre-
development, implementation and adoption/ uptake stages (see Nwankwo, 2013; Rontelap,
van Trip, Renes & Frewer, 2007)

Surprisingly, this fact that the subject of gene is intricately woven with wide ranging
social and political facts and cannot be isolated and fully discussed as mere bio-physical
phenomenon has continued to be poorly appreciated. This has tremendous negative
implications to the increasing magnitude of scientific breakthroughs in genetic research
geared towards improved food quality and food sufficiency across class strata in society.
The situation is particularly a major handicap to man’s drive toward food security in this
age of rapid globalization across geo-political, and economic barriers.

It is against the above background that this review paper attempts to provide a brief
overview to the social context of genetics and the fluid nature of food preferences dictated
by culture and changing social alliances, in contrast to bio-genetic make-up that is
relatively permanent. This paper further underscores the need for adequate consideration of
the social environment in the development and deployment of genetic technologies that
relate to food. This is to allow for mass acceptance and adoption which will culminate in
optimum benefits to society at large.
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Conceptual clarifications of key terms

The understated key concepts are used in line with operational meanings accorded
them below:

Genetics is the scientific study of hereditary materials transferred from parents to their
off springs from generation to generation. Knowledge from this field is useful in
determination of paternity, blood grouping, and crime detection. It is also relevant to
breeding of disease resistant and hybrid plants and animals, genetically modified foods (see
Pilnick 2002; British Medical Association, 1998 etc).

Food is conceptualized in this paper from two important and complementary
perspectives. First, as any substance consumed to provide nutritional support for the body,
usually of plant or animal origin, and contains essential nutrients such as carbohydrates,
fats, protein, vitamins or minerals. Secondly, from social anthropological viewpoint, food is
both a substance and symbol of social life, a tool used in distinguishing culture and a means
by which people communicate with each other. According to Treena, Frohlich & Potvin
(2009), food choice and population eating pattern constitute social phenomena explainable
in socio-cultural contexts using structuration theory.

Food as vehicle for social identity imply that food is a symbol of social life and
constitutes an important vehicle through which social identity, which is the way an
individual or social group conceive of themselves in reference to others is articulated and
strengthened. Identity acquisition/ creation through food refers to various ways individuals
and groups aggregate and take-up food related labels that unite them with some level of
social cohesion, group psyche and rituals which distinguish them from other groups. Such
identity posture could be informed by common food production techniques, processing and
consumption patterns that are socially acquired and socially transmitted. It is also informed
by shared genealogical, historical and social ties woven or constructed around food and
food related considerations which vary over time and place.

Genetically Modified foods (or GM foods) were defined by United Kingdom GM
Science Review Panel (2003) as foods produced from organisms that have had specific
changes introduced into their DNA using genetic engineering methods. This allows for
introduction of new traits and far greater control or manipulation of food’s genetic
structure. Genetic modification of foods improves their resistance to pathogens and
herbicides. It also improves their nutrient profile beyond what is obtainable from
conventional foods.

Food Preference in the context of this paper refer to the extent which GM foods or
food products arising from modern or new food technology initiatives are accepted and
freely consumed by members of a society. It is a measure of whether the new food has
similar or higher proportion of acceptance and consumption level with corresponding
traditional food types that remained in their natural forms.

New Genetic Technologies- These are conceived as innovations or scientific
discoveries in the area of genetics. It includes GM foods, cloning, breeding of hybrid plants
and animals etc.

Food Technology is a branch of food science that principally employ biotechnological
methods to improve production processes that make food varieties, preserve foods for later
use (without spoilage) and ensures that there is improved food supply, both in quality and
quantity (see. http://wikipedia.org/wiki/food technology) Examples of new food
technologies are pasteurization, high pressure treatment of food and microwave.

Acceptance and Uptake of Food Technologies refers to the nature of public reaction
(whether positive of negative) and their willingness to adopt, practice, support or use a
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particular genetic technology applicable to food and food products. According to Latifah et
al (2011) fears towards new food technologies and low acceptance are caused by lack of
information and education on the subject. Other factors that affect uptake of modified foods
generated through genetic technologies are level of enlightenment of the public about the
technology, socio-cultural and economic considerations, ease of application of the
technology etc. It is also very important to take into cognizance how the new gene
technology has affected the original conception of the people about what constitutes an
ideal process of production, harvesting, preparation, packaging, serving and consumption
platforms for specific food items over times and places.

Material and Methods

This section has two sub areas. First, several studies were briefly reviewed below to
summarize current state of research understanding on the topic. Thereafter, an integrated
theoretical thrust that combined the submissions of labeling, symbolic interaction and
contingency approaches was adopted to provide a very broad base for understanding the
social dimensions of genetics in relation to food.

Review of Literature on Social Dimensions of Genetics including
Perceptions and Uptake of GM Food and New Food Technologies in some
Societies

There has been increasing sociological interests in new genetics as applicable to food
due to interrelations between genetics and society. According to Pilnick (2002) and British
Medical Association (1998), the science of genetics is relevant to breeding of disease
resistant and hybrid plants and animals, including development of genetically modified
foods etc

The United Kingdom GM Science Review Panel (2003) observed that GM foods are
foods produced from organisms that have had specific changes introduced into their DNA
using genetic engineering methods which improves their nutrient profile beyond what is
obtainable from conventional foods. Scholars like Dilp Gbosah (2010); Shanahan and
Hofer (2005): Fenekes, GlJ, de Graaf, C., Meyboom S., & van Staveren, WA., (1998) have
all posited that there are several cultural dimensions by which people choose what they eat
as well as social considerations and alliances that could affect public reactions to GM
foods. Specifically, Shanahan and Hofer (2005) warn that the social context in gene-
environment (GE) interactions must always be borne in mind. Furthermore, Nwankwo,
(2013); and Rontelap, van Trip, Renes & Frewer (2007) in their separate works have
suggested that adequate consideration be given to social contexts of genetic services, food
products and food related innovations at pre-development, implementation and adoption
stages.

On the other hand, the subject of perception and uptake (acceptance) of GM foods and
new food technologies has similarly attracted the attention of many scholars. In their recent
study to determine the attitude of stakeholders to GM foods and medicine in Malaysia,
Lattifah, Jamaluddin & Abd Rahim (2013) observed that overall response of Malaysians’
toward GM foods is cautious, shaped by attitudinal factors and type of gene transfer
involved.

In an earlier study, Onyango, Ramu, William, Ho-ming, & Venkata (2006) examined
consumer acceptance of GM foods in South Korea. They found that South Koreans have
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different perceptions about GM foods and traditional foods, preferring the later. According
to them, South Koreans fear risks associated with GM foods.

On their part, Natasa, Vesna & Sanda (2003), in a study about attitude of Croatian
population toward GM foods found that although there was high level of knowledge about
biotechnology among Croatians, yet there was also high level of non acceptance of GM
food in the country.

The cited research reports on nature of perception and uptake of GM foods and
technologies in above mentioned societies, may be sequel to observation by Dona &
Arvanitoyanmis (2009) that animal toxicity studies with certain GM foods reveal that they
toxically affect some organs and systems. In this regard, Charu, Surabihi, Singh, Singh, &
Sanjah (2011) also documented that GM foods have some adverse impacts on human
health.

Furthermore, Jon, Cheryl, & William (2006) studied perceptions of GM and organic
foods and processes. They found that organic food was not only perceived to be healthier
and safer, but in addition, organic processes were perceived to be more environmentally
sound. All these findings have had negative implications on uptake of new food
technologies and consumption of GM foods.

Accordingly, Paul (2012) advocates that risk assessment of GM foods should focus on
both health threats and socio-economic impacts including effects on small farmers. Gbosah
(2010) noted that public adoption of new technologies is an important determinant for their
success. He contended that many barriers to trends like personalization of food and genetic
modification of food are now known, particularly, ethical, legal and social issues (ELSI), all
of which ought to be adequately responded to.

Theoretical thrust

There are many theoretical perspectives and branches of sociology that examine
factors that define what individuals or social groups regard as food or non foods. Such
fields of sociology are also interested in understanding what determine choices or
preferences of local food brands against newer genetically modified food options and vice
versa, including tendencies for some people to have transitory (ever changing and unsteady)
preference either for local or new genetically modified food forms.

To such group with transitory choice, the particular food type accepted and consumed
at any point in time and place is a function of several intervening social variables which
may include peer pressure, position occupied in hierarchal order of society, quest for self
esteem and class considerations etc. Thus, the process of food choices or prefernces is not
indisputably anchored on positive assessment of genetic modifications such food has
undergone. Rather, the process of food choice could also be likened to the process of
identity acquisition, identity shifts and identity transformation. For instance, fields as
sociology of work, ethnic studies, deviance and criminology among others apply concepts
like ‘career’ ‘label’, ‘societal reaction’, ‘contingency’ or ‘situational determinants’ to
explain the processes of identity shift in society. These concepts are also very relevant to
the understanding of food preferences or uptake of any food product derived from gene
technologies and services. These concepts are sourced from labeling, symbolic interaction
and contingency orientations in sociology.

While labeling and societal reaction theorists submit that identity (in this instance
acceptance and consumption of food type) is bestowed on individuals by society (see
Lemert, 1951); the apostles of the career viewpoint see ‘successful’ transformations
(acceptance and consumption of newer genetically modified food forms) as characterized

——VUkrainian Food Journal. 2015. Volume 4. Issue 1 — 149



Marketing——

by patterned sequence of occurrences which must take place before identity transformation
is actualized (Ekejiuba, 1989). According to her, the list of occurrences includes:

a. Exposure to alternative forms of behaviors and identity (new

b. Tendency to value new forms of behavior more than those of the old identity.

c. Engaging in acts socially defined as deviant, ethnic or contrasting to expectations
of original identity.

d. Existence of an audience that is capable of defining the new forms of behavior
(identity) as deviant, ethnic or simply faulty and not in line with original identity of
the group.

e. After some resistance, the actor accepts the altered expectations of his behavior
held by significant others

f. Rationalization and internalization of the new identity by the actor who values
same explicitly and continues to act in conformity with the new identity.

Because the processes which concepts of ‘label’, ‘career’ and ‘societal reaction’ define
are very similar and lies at the heart of socialization material, this paper adopts a middle
range option. Such option cross- fertilizes, integrates and builds a functional synthesis
across labeling, career, societal reaction and contingency theoretical frameworks.

The standpoint of this paper is therefore, that identity and or acceptance and
consumption of genetically modified food types is not always strictly defined in terms of
bio-physical materials like genetic improvements and benefits derivable there from,
common ancestry, geographical location and common historical experience. Instead
identity definition is largely flexible with its boundary alternating from time to time in
response to social variables and contingencies that may include culture, survival challenges,
economic needs, class aspirations and political visibility goals etc.

We further locate identity acquisition and transformation (considered in this paper as
similar to ‘acceptance’ and ‘consumption’ of genetically modified food types) as products
of subjective, other than objective considerations since social platforms for identity shifts
are either real or imagined. Indeed, the label and the identity are both social constructions.

Given the enormous social context and fluidity of identity definition, genetic inquiry
cannot afford to over-emphasize bio-physical concerns. There are several social dimensions
to genetic studies, services and identity descriptions. For instance, individuals from same
parents and cultural affiliations are known to have on the basis of contingency sought
asylum in different countries, where they eventually naturalize and take-up different
identities of their new countries of citizenship.

Furthermore, since genetic studies and identity discourse have social dimensions as
contended in this paper, genetic technologies must similarly be sensitive to social concerns.
That is because; it is in being socially sensitive that the technologies are fully adopted
(increased uptake), thus enabling society to maximize benefits from the package.

Results and Discussions

Major Social Dimensions of Genetics or Social Issues which Genetic Modification of
Foods and New Food Technologies must take into Cognizance to Stimulate Optimal
Uptake/ Acceptance in Society.

This section briefly outlines some social considerations that researches and food
products of the field of genetics ought to fulfill. The submissions are anchored on the fact
that respect and understanding of the complimentary social angle to genetics permits fuller
exploitation of its benefits to society. The outline also lays credence to the transitory nature
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of food choices and identities prompted by social conditions. Some of these salient social
considerations or imperatives include;

(@)

(b)

(©)

(@)

That acceptance of genetically modified (GM) foods and new food technologies or
products very often derives from careful calculation of benefits and risks associated
with the food by social groups (see Frewer L (2003); Ueland O. G. Holm, F.,
Kalogeras, N., Leino, O., Luteijn, J.& Magnusson, S, 2011). But the risk perception
is not limited to concerns about food quality and safety. It actually includes concerns
about whether the food, its ingredients and processing techniques are culturally
acceptable. If the food meets cultural demands, more people will partake of it.
Finucane & Holup (2005) strongly posited that psychological and cultural factors
affect public perceptions of the risk of GM food; hence there are cross- national
differences in reactions to such food. The need to ascertain if GM food and food
technologies respected prevailing food taboos, cultural values and norms of target
consumers is thus very crucial. This is because consumers are unlikely to risk any
form of social sanction on account of their uptake of the new food products. For
instance, among Awka people of southeast Nigeria, any food no matter how
genetically modified or technologically improved may remain socially unacceptable
if meat or products from genetically modified monkey is part of its composition. It
also follows that no form of genetic modification or improvement on monkey will
make it attractive as food among Awka people. This is because monkey is a totem
animal and socially unacceptable as food in the area. Thorough understanding of risk
perceptions as applicable to GM food and new food technologies must thus benefit
from sociological and anthropological research on cultural factors and circumstances
of people.

Genetic modification of crops and animals for food purposes, and new forms of food
technologies must recognize roles of three social variables of cost, accessibility and
knowledge in determining uptake or acceptance of such foods by social groups. Low
level of education, lack or conflicting information on GM food forms; low incomes
are all important factors that affect the level of uptake. They must all be considered
even as innovative gene technologies that bother on food are developed. For instance,
there is immense need to strengthen information after due research to further clarify
that GM foods do not pose greater risk than conventional ones even on long term
basis. Furthermore, there is need to provide concise information about innovative
food technological processes and products to stimulate positive disposition of
consumers. Low education and income also need attention.

Since previous studies in High-Tech Europe Project found that traditional
technologies were well accepted in contrast to innovative food technologies, there is
need for cautious approach to the task of genetic modification of crops and animals
for food and the use of complex food technologies in society. To do otherwise will
give rise to cultural lag situation whereby the material content of society in relation
to food out runs the cultural segment. Such is a crisis situation and uptake of GM
foods and new food technologies will be further hampered in the process.

Severe negative implications will be generated in society if gene based
interpretations or modifications are attempted for all manner of crops and livestock
used for food and food related needs of man. Although this may not be achievable on
the short run, such and similar problems cannot be defined and approached solely in
the context of bio-physical gene manipulations. In particular, if all efforts at food
sufficiency, improved food quality and food safety focus on genetic approach, such
will pose some harm rather than stimulate growth and development across societies.
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This is because heightened emphasis on genetics may dwarf other important
approaches towards improved food quality and quantity across societies.

Introduction of new genetic technologies, services and applications (such as GM
food, hybrid plant and animals, cloning services etc) must be preceded by a social
diagnosis of the group for whom they are intended. This is with a view to match the
new GM food or food technology initiative with the real need and cultural context of
the host community. This way, negative public reactions are minimized while uptake
and acceptability is enhanced.

There is need to fully observe what Wertz and Gregg called optimal ethical
considerations. This is important given the role of man as beneficiary and respondent
in genetic researches. Pilnick (2002) specifically warns that practical and ethical
issues in gene therapy, pharmaceutics and DNA biobanks must be fully addressed.
On his part, Dingwall (2002) appreciates the benefits and complexities of applying
bioethical principles to issues in new genetics; He located the contemporary concern
with ethical issues within broader social and political contexts.

All manner of genetic modifications of crops and livestock, and other emerging
forms of food technologies must guarantee participating individuals and social
groups confidential and pre-requisite insurance cover. Above all, their informed
consent must be sought and obtained before participation or consumption/uptake.
Human groups must not be coerced to consume any GM food or take up any food
related technology without their volition.

The social context in gene-environment (GE) interactions must be borne in mind.
Shanahan and Hofer (2005) formulated a typology of such interactions. According to
them, there is a set of genetic mechanisms by which environment (E) moderates gene
(G). They argued that despite the fact that social experience or social contexts are
manifold, dynamic and often inter- correlated, mediators exist. Such mediators serve
to link social contexts and the genotype, thus ensuring that gene —environment (GE)
interactions remain normal processes that characterize individual development.
Accordingly, studies and applications relevant to genetic modification of food must
endeavour to take full cognizance and harness the crucial role of the environment to
advantage.

The role of the media as an agent of socialization and as a mediator that could link or
provide social contexts within which the gene (whether of crop, animal or other
forms of food) is moderated is very critical. The media is also useful in shaping
public perceptions in respect of new genetic technologies and should be exploited to
advantage (see Pilnick, 2002). Nonetheless, the media must provide accurate
information.

Genetic counseling should constitute a complementary part of genetic activities.
Such counseling should adopt non- directive approach to facilitate the acceptance,
uptake, internalization, and practice of information (messages) and or consumption
of new food forms arising from genetic modifications and modern food technologies.

Since similar food production, processing and consumption patterns constitute one of
the basis for group social identity and formation of alliances, new genetically
modified foods and food technologies must aim at strengthening those foods based
ties rather than disintegrate them. To do otherwise is likely to be opposed by the
people in protection of longstanding social cleavages. These cleavages were built
over years of meaningful social interaction other than bio-physical factors like gene
make—up. Thus, the dynamics of identity must be understood within the context of
dynamic social forces that shape identity over time and in different places.
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(1) Applications of new genetic technologies in the area of food must accord respect to
individuals and not undermine integrity of families. Awareness of limits of food
related gene based knowledge is a crucial virtue that providers of genetic services
must possess. A peak level standard of care and food product quality should serve as
guiding reference.

(m) Consumers’ participation should be won as stakeholders in the application of new
food related genetic technologies. Although such consumers may not necessarily
enjoy unlimited autonomy of their rights, wishes or opinions, they should be heard
and their opinions on product preferences respected.

(m) New genetically modified foods and modern food technologies must be crafted in
such a manner that harm to users or their beliefs, values and core social
fabrics/sentiments are minimized. Genetic technologies and services must not cost
human groups their ‘we’ feelings, sentiments of oneness and social integration. It is
more likely that food innovations that stimulate social integration rather than divisive
tendencies among groups attract higher levels of acceptance. This is because on
account of mass acceptance, such foods often transform to social foods eaten
together across age, gender and class during important communal ceremonies.

(0) Genetically modified food variants and modern food technology services should be
affordable. High costs of genetically modified foods and food technology devices
could segregate society into two polar groups whose level of access to such
genetically modified food remarkably differs. Such situation harms sense of
community which new genetically modified foods and food technologies ought to
protect. On the contrary, if genetically modified foods and food technologies are
affordable, access to them is improved. At the same time, social character or
community life of the people is strengthened, rather than destabilized, by new food
based genetic services.

Conclusions

It has been strongly stressed in this paper, on the strength of submissions of reviewed
works, that society is more likely to accept GM foods and maximize benefits from genetic
researches if new food technologies are developed and deployed with due cognizance to
socio-cultural terrain of consumers as well as limiting other potential disadvantages. The
science of genetics and the drive towards mass acceptance or uptake of GM foods and new
food technologies must thus explore and harness to its advantage, enormous social
dimensions that surround them. Some of these social contexts examined in this paper
illuminate an interface situation where socio-cultural platforms constitute strong factors that
define food and non food, and also determine uptake of GM foods or new food
technologies and products. Similarly, there are several food related social identity blocks
and social alliances built around food that occur in society. New GM foods and food
technologies must understand and consider needs and fears of such groups in developing
new products and services. Furthermore, the need for regulatory instrument becomes
paramount even as sociological interests in new genetics continue to expand due to
interrelations between genetics and society.
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Introduction. Research of working conditions, the
causes and circumstances of industrial injuries will allow
developing reasonable and effective ways to prevent and
reduce the risk of injury in the food industry.

Methods and materials. Research is aimed to study and
compare the statistical information of publicly available
indexes of injuries in the workplace according to reports of
the State Statistics Service of Ukraine for the period from
2003 to 2013.

Results and discussion. Analysis of the performance
statistics of occupational injuries indicate that the food
industry in Ukraine during 2003-2013 the number of
accidents has decreased almost 4 times. Workers injured
female 2 times less on the level of injury men. These results
of the analysis of the accident distribution are grouped by
main causes, kinds of events, groups of occupation, age,
gender, work experience in the food industry. It is
established that organizational and qualification reasons
determine up to 72% of occupational injuries in the food
industry. Calculated parameters of frequency and severity of
injuries. Found that a large proportion of injuries were made
by experienced employees who have over 20 years of
experience and for workers with up to 1 year of experience.
Special attention during primary and refresher training at the
workplace should be paid to these facts. It is also necessary
to increase the quality of the training, strengthen supervision
on the employees with little professional experience. More
than half the accidents violators of labor protection
legislation were different level managers of food companies,
it is necessary to increase the responsibility of managers at
all levels in enterprises of sector to prevent violation
legislation on labor protection by them that lead to
accidents.

Conclusion. Results of the study are recommended to
use at projects improving of management solutions to
ensure employees’ safe working conditions of food
enterprises.
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Introduction

In recent years, industrial injuries, both general and fatal in Ukraine reduced
(information of statistical bulletin of Ukraine about accident on workplace 2004-2013). It is
encouraging that this is happening at increasing production volumes and increased
business. Despite the decline of general and fatal injuries level in Ukraine, it remains
unacceptably high and exceeds the performance of European countries.

We can’t consider satisfying state of Labor Protection at food industry enterprises.

The one of the reasons of the crisis in the economy of Ukraine, including the food
industry, is that the majority of enterprises are operating with outdated technological
equipment which is used for over 30 years, and the deficit of investments almost blocks the
process of production assets renewal [3, 5]. More than 50% of employee work in conditions
that don’t meet the standards, norms and rules of Labor Protection. As the result we have a
huge level of traumatism and occupational illnesses, regular accidents with hard and lethal
consequences [3, 5].

While 2003-2013 years, in food industry number of injured with loss of work capacity
on 1 and more working days and with lethal consequences has been decreased from 3,7 to
1,1 per 1000 employees.

Special measures provided by OSH (Occupational Safety and Health) help to decrease
the number of accidents, but for 2003-2013 period 9864 workers were injured and 633 of
them had died (Fig. 1) [1-2].
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Figure 1. Dynamic of occupational injury in food industry of Ukraine, 2003-2013 period:
1 — Injured; 2 — Injured with lethal consequence

These circumstances show that is useful to develop a sound and effective ways for

prevention and reducing the occupational injury, illnesses and worker’s traumatism which
will help to create a safe occupational conditions in food industry enterprises.
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In recent years, a number of published studies on general problems of safety,
refinement of methods of recording and analysis of occupational injuries, study and
systematize the factors of working conditions that affect the level of risk, including
ergonomic factors, as well as the study of the economic consequences of occupational
injuries [6-10].

Problems of working conditions, causes and circumstances of workplace occupational
injuries at the enterprises of different economic sectors of Ukraine, in the last decade were
studied by: A.O. Vodianyk [10-11], O.V. Voinalovych [12], H.H. Gogitashvilli [13],
0.Ye. Kruzhylko [14], O.H. Levchenko [15], I.M. Podobed [16], K.A. Rybalka [17], K.N.
Tkachuk [18], S.V. Shaposhnikova [19] and others.

In studies performed in [9, 12-14] have shown that reducing the number of accidents
caused as a fall in output, a decrease in the number of employees, concealment possible
accidents from registration and improved surveillance of safety in some industries.

However, if a large number of scientific sources that consider the analysis of injury in
various industries Ukraine, most of them little analysis raise the question of occupational
injuries in the food industry of Ukraine, which is now a very important issue.

One of the reasons for lack of study and investigation of occupational injuries in the
food industry can be called that official data provided by the State Statistics Committee of
the injury rate in the food industry have been published only since 2003. Prior to 2003, of
food industry was attributed to chemical industry, and some to the agricultural sector of
Ukraine. After analysis of the causes of injuries can be started after scrutiny of original
documents, which are the results of processing raw data to build mathematical models of
reasonable forecast of further injury and the development of specific mitigation measures.

Statistical research on the causes, consequences and circumstances of occupational
injuries (especially those that led to the fatal consequences) in the food industry in Ukraine
will determine priorities for planning and implementation of measures to prevent injury and
can be the basis for the creation of an automated system of planning complex technical,
educational and the objective organizational measures to reduce the level of injury.

The purpose of this study is to conduct a statistical analysis of accidents in the

Food industry in Ukraine.

Object is occupational injuries in the food industry for the period from 2003 to 2013.

Material and methods

The research aims to study and compare public statistics of injury indicators in
producing reports for the State Statistics Service of Ukraine.

Research Methods — during the research method used in the statistical analysis of
accidents that have arisen in the food industry for the period from 2003 to 2013 to
determine general trends in injuries in the food industry. In addition, the study takes into
account the experience of the analysis of accidents in enterprises of different industries,
both in Ukraine and abroad.

Results and discussions

The analysis of statistical data shows that the lethal accidents with dead of employee
are: transport accident (34,6%), falling of injured (17,5%), in that number falling from the
height (10,2%), influence of outfit and details that move, fly and spinning (11,6%) and
falling, collapse of materials, rocks, soils etc (9,5%) (table 1).
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Table 1
Dividing of dead by the accidents of occupational injury in food industry in 2003 — 2013

Types of accidents Percent
Transport accidents 34,6
Falling of injured 17,5
Including the:

Falling from height 10,2
Falling during the move 3,6

Falling, collapse, ruing of objects, materials and other 9,5

Influence of outfit and details that move 11,6
Including the:

influence of outfit and details that move, fly and spinning 7,3

Electric Shock 5,5

Including the:

Touch to the power line and broken wires 1,8

Extreme temperature effects (except fire) 2,9

Effect of hazardous and toxic substances 4.4

Drowning 0,4

Asphyxia 1,8

Murder or injury caused by another person 1,8

Natural disaster 0,4

Fire 2,5

Explosion 3,6

Other types 3,5

Analysis of injury reasons (table 2) allows us to make the conclusion that the main
reasons of injury among Food Industry workers are: breach of labor and production
discipline (16,2%), traffic infraction (16,2%), drawbacks in study of labor rules (12,9%).

Technical reasons of injury also have a big importance. They appears in cause of
construction drawbacks, limitation of capital goods quality (5,4%), discrepancy of
technological process safety requirements (4,2%), unsatisfactory technical status of
industrial objects, buildings, constructions, territory, capital goods and transport (9,6%).

Above 66% of deadly injured employees in Food Industry accounts for next groups of
professions: drivers (26,3%), low-skilled employees (17%), operators (11,6%) and
locksmiths (11,3%) (Fig. 2) .

According to the State Statistic Committee of Ukraine, from 2003 to 2013 in food
industry was injured nearly 9,86 thousands of employee. Where 64,6% of injured are male
and 35,4% are female workers, that in two times less than male injured level. Male workers
are died in 6,5 times more often than female (Fig. 3, 4) [1-2].

While 2003-2013 years, in food industry number of injured with loss of work
capacity on 1 and more working days and with lethal consequences has been decreased
from 3,7 to 1,1 per 1000 employees (Fig. 5) [1-2]. In the same time, the number of
inoperability man-days in whole Ukraine increased from 29,7 to 37,8 per one injured. In
food industry, this index increased form 26,3 to 44,4 according to same period.
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Table 2
Dividing of dead by the reasons of occupational injury in food industry for 2003 —2013

Accident reason | Percent
Technical
Constructive drawbacks, imperfection, low reliabilityof capital goods 5,4
Constructive drawbacks, Imperfection, low reliability of transport 0,3
Low quality of development or absence of the project documentation for 27
construction, reconstruction of production objects, buildings, etc. ’
Imperfection, mismatch between these curity requirements of 4,2
technological process
Poor technical condition of production facilities, buildings, structures, 3,9
territory
Poor condition of the capital goods 3,3
Poor condition of the transport 2,4
Poor condition of the working environment 0,3
Organizational
Unsatisfactory functioning or absence of labor protection system 5,4
Drawbacks during study of working safety methods 12,9
Unsatisfactory of creating, imperfection or absence of labor protection 0,6
instructions
Absence of labor protection duties in job instructions 0,6
Violation of work and rest regime 0,9
Absence or poorly medical survey (professional selection) 0,9
Unused personal protection in fact of its’ absence 1,2
Work with switched off, broken collective protection devices, alarm 1,2
systems, ventilation
Using of workers with another profession 0,3
Violation of technological process 1,2
Safety violation during the operation of machines, mechanisms etc. 4,5
Violation of safety rules during the transport using 3,6
Traffic infraction 16,2
Disuse of personal protection (if you have it) 3,6
Disuse of collective protection 0,3
Violation of labor and production discipline 16,8
Psychophysical
Alcohol, drug, toxic intoxication 3
Poor physical and health 0,3
Injury as a result of wrongful act of another person 1,2
Other reasons 2,8
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Operators 12%

Drivers 26,30% Builders 2,20%
‘ / Other 11,60%
Low-skilled
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Figure 2. Dividing of deadly injured employees of food industry by the profession groups
in 2003 - 2013
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Figure 3. Dynamic of injured male and female workers in food industry of Ukraine,
2003...2013 period:
1 — male; 2 — female.
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Figure 4. Dynamic of deadly injured male and female workers in food industry of Ukraine,
2003...2013 period:
1 — male; 2 — female.
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Figure 5. Comparative growth dynamic of inoperability man-days per one injured at work in
food industry of Ukraine, 2003...2013 period

Basic countable injury indexes are Frequency of injury Coefficient (Cy) and Injury
heaviness Coefficient (Cy,) which have different options [1-2, 5].

At the table 3 we can see that Cr and Partial loss of working capacity Coefficient have
a trend to slow reducing of total amount of accidents in Food Industry of Ukraine.
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Table 3
Calculated rates of occupational injury in food industry of Ukraine, 2003...2013 period

Occupational Years

Injuries 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013
indexes

Frequency of

ury’ 37 128 (34 |27 |21 [1,9 |14 |14 |12 |12 |11
coefficient > 4 ’ > > > B y ,

Ce

Partial loss of
working
capacity
coefficient

CplWC

0,191 {0,069 |0,159 |0,052 |0,057 |0,038 |0,037 | 0,044 | 0,036 | 0,034 |0,029

Injury heaviness|
coefficient

Cih

26,3 | 28,1 | 29,7 | 29,4 | 33,6 | 36,8 | 38,8 | 39,1 | 47,2 | 45,5 | 49,9

In 2013 C;index was 3 times less than in 2003 and was 0,029 to 0,191. In the same
time in 2013 C;, index increased in 1,9 times compare to 2003 and amounted 49,9 to 26,3.
This indicates that despite the declaim of accident numbers in Food Industry we have
growth of injury heaviness.

Analysis shows us that 30% of dead workers in Food Industry are not educated by the
profession or kind of work, that causes accident (table 4). Besides, 11-13% of injured
wasn’t instructed with entrance or second instructions.

Table 4
Splitting of specific weight of dead workers by the instructions receiving in food industry for
2003...2013 period

. Stud‘y by the Induction Primary
Passing profession or type training (second) training
of work
Implemented 49 81,3 81,3
Non implemented 30,8 13 11,5
No requirements 9,1 0 3,4
No information 11,1 5,7 3,8

Analysis data shows that from all deadly injured workers those who educated by
profession of type of work above 37% got injury during six month after training (Fig. 6).
From all injured who pass the workplace training over 80% had died during 3 month after
training (table 5). This facts suggests about drawbacks in professional training of branch
workers and defective implementation of instructing in Food Industry enterprises.

21% of deadly injured workers in Food Industry during the accident was in alcohol
intoxication condition what means the low discipline on branch enterprises. Analysis shows
that in 48% of cases the injured has violated the labor protection law and another person
violated law at 52% of cases (table 6).
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Figure 6. Dividing of total number of deadly injured workers in food industry, for 2003...2013
period, from the studying period of kind of work until accident

Table 5

Splitting of specific weight of dead workers by last instructing passing to the accident in food
industry for 2003...2013 period

Periods Percent

To 3 month 80,5
From 3 to 6 month 8,9
From 6 to 9 month 0,6
From 9 to 12 month 0

From 1 to 2 years 1,8
From 2 to 3 years 0,6
Over 3 years 7,7

Table 6
Splitting of specific weight of persons who committed labor safety law violations which resulted
accidents in food industry in 2003 — 2013 years

Participant of accident Percent
Injured 18
Injured and another one 30,2
Another one 46,4
Violator is unknown 5,4
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Above a half of accidents was caused by a different level directors who violated the
labor protection law. We should to pay special attention during the primary and second
instructing on the workplace. Besides, it is necessary to improve quality of instructing,
intensify the control for low-skilled workers (Fig.7).

Dividing of deadly injured employees of Food Industry by the age in 2003-2013 years
showed on (Fig. 8) and dividing by the professional experience is showed in table 7.

Table 7
Splitting of specific weight of dead workers by the experience in food industry
for 2003-2013 period
Work experience, years
Years range Total By profession

Less than 1 year 4.4 29,8

From 1 to 3 3,6 23,6

From3to 5 3,6 7,6

From 5to 10 10,2 12

From10to 15 12,7 10,2

From 15 to 20 14,2 6,2

Over 20 51,3 10,5

Drivers; 16,90%
Low-skilled
workers; 5,80%_%_____‘
Directors;
52,60%

Operators; />
5,40%
Other; 7,10%

Specialists;/

7,70%

Locksmiths;
4,50%

Figure 7. Splitting by the profession groups of persons who committed labor safety law violation
with accidents in Food Industry for 2003...2013 years.
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Figure 8. Dividing of deadly injured workers of Food Industry by the age in 2003-2013

We can see that above 30% of deadly injured employees are 40-50 years old. And
above 25% of injured was 30-40 years old. Thus, dead of age 30-50 years old are 57% from
all deadly injured in this branch. It means that most of Food Industry employees are from
this age category.

Big number of injured workers with service record over the 20 years (51,3%) had
injured cause of “accustom to danger”. This is the psychophysical reason of safety rules
violation. Big number among dead employees with low professional experience: less than
year 30% and less than 3 years above 23%. It can indicates that professional training of
employees is failed and inexperienced workers have a low control in Food Industry
enterprises.

Afterwards, we can add that Labor organizations or unions have a great responsibility
to control all level directors of Food Industry enterprises. Because as everywhere, someone
who has free hands to make a decision is always inclined to mistakes that become a reason
of accident. Usually heads of any kinds of business are staying in typical mental state when
everything they suggest should be right things and unfortunately this is has very bad
consequences, especially for employees. That’s why OSH should be carefully watch for
directors to avoid gaps in control.

So our topic headed to offer Labor Organizations to consolidate efforts with Ukrainian
scientists that aimed to improve state of labor protection.

Conclusions

The results of research shows, that in food industry of Ukraine during 2003-2013 the
number of work accidents was decreased almost in 4 times. Female workers are
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traumatized in 2 times less than are male workers. The frequency of injuries decreased, but
the severity of injuries is still high. That means, the accidents became more dangerous.

Big number of injured workers with service record over the 20 years, and for
employee with less than 1 year of experience. Above a half of accidents was caused by a
different level directors who violated the labor protection law. We should to pay special
attention during the primary and second instructing on the workplace. Besides, it is
necessary to improve quality of instructing, intensify the control for low-skilled workers. It
is necessary to enlarge the responsibility of all level directors on branch enterprises with
aim to prevent the labor safety law violation which leads to work accidents.

By the statistical analysis we found out that organizational (Violation of work and rest
regime, unused personal protection in fact of its’ absence, violation of labor and production
discipline) and qualification factors are reasons of 72% occupational injury in food
industry.

Going through this we found out that little more than 50% of accidents are caused by
directors of food enterprises. It’s mean that organizations that stays above employers should
pay special attention to the internal discipline. Occupational safety science is ready to offer
brand new methods to improve roles control procedures for all level directors of Food
Industry.

Determine the status, trends and magnitude of the problem of occupational injuries in
the food industry, the laws and the impact of various factors on injuries. Exploration of
labor safety conditions and also of occupational injury reasons and circumstances is useful
for developing of sound and effective ways for prevent and reduce the occupational injury,
illnesses and worker’s traumatism. Unfortunately there is a small amount of enterprises are
paying attention to investment. With small effort business could grow with investing only
in two areas: equipment and monitoring system. There is 90% of the equipment facilities in
food industry went out of the dates and doesn’t have protective mechanisms. For sure, if
enterprise invest in new outfit it can save a lot: from one hand it’s always work efficiency,
from other — saving money that probably would be spend on insurance for injured
employee.

During the statistical analysis of food industry enterprises we identified next negative
factors : lack of automation system for recording and analysis of accidents in the food
industry, lack of information speed about accidents in food industry, not taken into account
the relationship between accident causes and circumstances, not taken into account the risk
of injury resulting in accidents.
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AHoTaiil

XapuoBi TexHosorii

KapronnsaHuii nekTuH: cnocodn BUJay4eHHs, Giznko-xiMiuHi BI1acTUBOCTI Ta
0C00JMBOCTI CTPYKTYpH

Ouena I'paGoscrka', Nanna [actyx', Beponika Moiceesa'
Bonoaumup Mipormsuk”
1 - Hayionanvnuii ynieepcumem xapuosux mexnonociu, Kuis, Yxpaina
2 - Hayionanvnuii ynisepcumem 6iopecypcie i npupoooxopucmyeanns, Kuis, Ykpaina

Beryn. Tlonmut Ha NEKTHH 1 NEKTHWHONPOIYKTH 301JBIIYETHCS 3 KOXKHHM POKOM.
BupoOHMIITBO TEKTHHY 3 KapTOIUIAHUX BIIXOMIB HE JIMIIC 30LIBIIATH ACOPTHMEHT
MIEKTUHONPOAYKTIB, aji¢ ¥ 3MEHIIUTh KUIBKICTh BIIXOMIB, IO BAXJIMBO 3 TOYKU 30Dy
€KOJIOT1.

Marepianu i meToan. Kapromisny Me3ry miagaBaiy KUCIOTHOMY TiJIpOJIi3y 3 METOIO
BuurydeHHs1 nektuHy. Cyxuil KapTOIUIIHUMA IEKTHH JIOCHI/DKYBaJdH TaKUMH METONAMH:
BMIiCT OaJacTHHX CIHOJIYK — BaroBUM METOAOM; aHAJITHYHI XapaKTCPUCTUKU (BMICT
METOKCHJIBHUX, BUIBHUX KapOOKCHJIBHBIX TPYI, CTYIIHb eTepudikaii) — THTPOMETPUIHIM
MeronoM. CTpyKTypy OTpUMaHUX TIEKTHHIB JOCHIpKyBanu 3a gomoMoror [Y-
CHEKTPOCKOITii.

Pesynbratm i o6rosopeHnsi. JlochmipkeHO KIHETHKY TIPOLECY  TiAPONi3y-
eKCTparyBaHHsl IEKTHMHOBHUX pEUOBMH 3 KapTomuisHoi Mme3ru. lllnsxoM mnaHyBaHHs
€KCIIEPUMEHTY 1 CTATHCTHYHOTO OOpOOJIEHHS EKCHEPHMEHTAIbHUX JaHUX BH3HAYEHO
ONTHMAaJbHI TapaMeTpH IMpOLEeCY TiJpOii3y-eKCTparyBaHHs KapTOILISIHOTO NEKTUHY:
KOHLeHTpauist kuciotu 1,45 % 10 Tigposi3Hol Macu; TpUBAIICTG rigpomnizy 70,5 XBUInHH;
TeMIieparypa nportecy 72°C.

Oco0IMBOCTI CTPYKTYPH ONIEPKAHOTO MEKTHHY IOCIIKEHO 32 JIOIIOMOI'OI0 METOIY
[Y-cnektpockomii. 3’sicoBaHO, IO TEKTHUH, BWJIYYEHHH 3 KapTOIUTi, MICTHUTh 3Ha4YHY
KUIBKICTh OaJJaCTHUX PEYOBMH 1 MAa€ BHCOKY METOKCHJIBHY CKJIAJIOBY. 3a JOIOMOTOIO
MikpogoTorpadyBaHHs OKa3aHO, [0 OTPUMaHi 3pa3KH EKTHHY MICTATh 3HAYHY KiJIbKICTh
KpPOXMAJIIO, IO MiIA€THCS TiIPONi3y pa3oM i3 MEKTHHOBUMH PEYOBUHAMU H OCaKYEThCS
eraHolioM. BukopuctanHs (EpMEHTIB JUIS TiAPONI3Yy CHPOBHHU MiJBUILYE YUCTOTY
MIEKTHHY.

BucHoBku. BeraHoBIIEHO, 10 KapTOILIsIHA ME3ra € MEePCIEeKTUBHOK CUPOBUHOIO LIS
BUPOOHULITBA MEKTUHY.

KurouoBi ciioBa: nexkmun, 2ioponis, kapmonis, mesea, 19-cnekmpu.

BuMoru 10 sikocTi TeXHOJIOTiYHOI BOAY JJIs1 IPUTOTYBAHHS HAMOIB 3 YaiiHOI CHPOBHMHM

Onena Koaanenko, JIMutpo Betpos
Ooecvka HayionanbHa akademis xapuosux mexuonoait, Odeca, Ykpaina

Beryn. Mera pocnmijpkeHHS — pPO3pOOMTH HAayKOBO-OOIPDYHTOBaHI BHMOTH IO
TEXHOJIOTIYHOI BOJY ISl IPUTOTYBAHHS YaiHUX HATOIB.
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Metonu i marepianun. KpynHonucroBuii yopHuil i 3eneHui yait BupooHunra Llpi
Jlanka. MogenbHl pO3YMHHM BJIACHOTO TPUTOTYBaHHS. BH3HA4YeHHs 3arajbHOTO 3MICTY
nomipeHONPHUX PEYOBUH Y YaWHHUX HAMOsIX MPOBOAWIIM 3a JOmoMoroto meroxy PomiHa-
Yokanpreo. Bu3HAYCHHS IHIIMX IIOKA3HUKIB 3IMCHIOBAIM 3TITHO 31 CTaHIAPTHUMHU
METOJKAMH.

PesyabraTu i odroBopenns. [Ipu xoHueHTpamnii cosieil >KOPCTKOCTI, IO TOPiBHIOE
7 MMOJIB/IM’, BiIOYBA€THCS 3HIDKEHHS BMIiCTY TIOMi(pEHOTBHIX PEdoBHH Ha 179 Mr/am’ (3
439 110 260 Mr/M’) B HaNoi HA OCHOBI YOPHOTo Yato i Ha 184 mr/mM’ (3 816 10 632 Mr/mv’)
— B Hamoi Ha OCHOBi 3eJeHOoro 4ar. HasBHICTH conell >KOPCTKOCTI Y BOII HEraTHBHO
BIUIMBAE Ha KOJIip, CMaK 1 apoMaT YaiHUX HAMOIB.

Kpamwmii cmMak Manu 4YaiiHi Haroi, NMPUTOTOBJIEHI Ha BOJI 31 3HAYEHHSIM CYXOrO
3anuiky 200 mr/mv’. 3a mokaszHuka MIEPMaHTaHATHOI OKUCITFOBAHOCTI Oijibime 1 MrOz/z[M3
TOTIPIIYIOTHCSL  OPTAHOJIENTUYHI TOKa3HUKM YaWHUX HamoiB, OCOOJMBO CcMak. 3a
KOHIIGHTpAIIii 3aJTHIIKOBOr0 BillbHOro X10py 0,2 MI/IM® CMak BTpayaB BHPA3HIiCTh, a 3amax
4aro, 0COOJIMBO 3€JICHOT0, CTABAB JIe/lb IIOMITHUM. 32 KOHIIEHTPalii BUIEHOTO 3aJIUIIIKOBOTO
xaopy 0,4 wmr/mv® mis 3emeHoro waro i 0,5 Mr/aM’ IS YOPHOrO Yal0 MOYMHAIOTH
BiJJUyBATHCS 3alax XJIOpY, BHACIIIOK YO0 BUHUKA€E OakKaHHs BIJIMOBUTHCS BiJ| BXKHBaHHS
HaroiB. BMICT 3aJMIIKOBOrO BUIBHOTO XJIOPY Y BOAI OOYMOBJIOE 3HIDKEHHS BMICTY
nomieHonpHUX pedoBHH, BiTamiHy C i kodeiHy B Hanosix. 3a KOHIEHTpaii 3aJIHIIKOBOTIO
BinbHOrO Xyopy 0,5 Mr/aM® BMICT TOMi(EHONBHHX PEYOBHH 3HWKYeThcs Ha 11% B
YyopHOMY 4ai Ta Ha 8,5% — y 3eneHoMy.

Jis npuroryBaHHS YaWHUX HANoiB 3 BUCOKMMHU OPraHOJENTUYHUMH MOKAa3HUKAMH 1
MiHIMaJIbHUMH BTPAaTaMU KOPHCHHX PEYOBHH PEKOMEH/IYEThCS BUKOPHCTOBYBATH BOAY 13
BMICTOM BiBHOTO ocTaTodHOro Xaopy mo 0,1 mr/mv’, mizi — mo 1 mr/am’, 3amisa
3aragpHoro — go 0,2 M/’ , COJIel JKOpCTKOCTI — 1o 2 MMOJIB/ M’ , 3HAYECHHSIM
IePMaHraHATHOI OKHMCHIOBAHOCTI 10 2 MrO,/mm’, cyxoro sammmky — 100-250 mr/mv’.
[TpuroryBaHHs HamoiB 3 4alHOI CHPOBHMHM Ha JOAATKOBO OYHMINEHIH BOJOMPOBIIHINA BOII,
sIKa BiJINIOBI/Ia€ 3a3HAYEHUM BHMOT'aM, JI03BOJISIE 3HU3UTH BTPATH MOMi(PEHONEHUX PEUOBHH
y 1,5 pa3sa, Bitaminy C — o 2,5 pasa, kodeiny — Ha 10%, a TakoX iCTOTHO IMOJIIIIATH
OpraHOJIENTUYHI MTOKa3HUKH TIOPIBHSHO 3 HAIIOSMH, BHI'OTOBJICHHMMH Ha BOJONPOBIIHIN
BoJIi 0€3 10JJaTKOBOTO OYHIIIEHHS.

BucnoBku. PexoMeHnyeMo 3akiaaM pecTOpaHHOTO rocroapcTBa OpiEHTYBAaTUCS Ha
chopMysIbOBaHI BUMOTHY JI0 BOJM JJISl YAHHUX HAIOIB.

Kunro4dosi ciioBa: uaii, nanii, 6ooa, sikicme.

O310poBunii epekT M’SICHUX BUPOOIB i3 COEBUM OIJIKOBO-KMPOBUM 30arauyBayem i
KapariHaHom

Onbra Macmiitayk', Cpitnana MaiikoBa
1 - Jlvgiscokuti mexnixym m'aco-monounoi npomuciosocmi Hayionanvrnozco
VHigepcumemy xapyogux mexuonoziu, JIvsis, Yxpaina
2 - Jlvsigcokutl incmumym exonomixu i mypusmy, Jlveie, Ykpaina

Beryn. Mertoto JOCITiIKEHHS! € YIOCKOHAJIEHHS TEXHOJIOTii BUTOTOBJIEHHS M’SICHUX
CTpaB 3 TAKUMH 037I0POBYMMH KOMITOHEHTaMH, SIK KapariHaH i COEBUI TOPOIIOK.

Marepianu i meTomu. OyHKIIOHATEHO-TEXHOJIOTIYHI BJIACTHBOCTI (haplly BU3HAUEHI
micnst OOBaJKM; ONTHMAlbHA KIUIBKICTh COEBOTO MOPOIIKY Ta KapariHaHy BHU3HAaueHa
(YHKI[IOHAJIBHUM 1 pO3paXyHKOBUM METOAAMH; SIKICTh PO3poOJeHnX (hapiiiB BH3HAYEHO
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OpPraHOJIENTUYHUM 1 (DI3MKO-XIMIYHAM METOJaMH; OpPTaHOJENTHYHUM Ta aHaJITUIHUM
METOJlaMH BU3HAYCHO HaWKpaIli BUPOOH.

PesyabraTtu i o6roBopenns. Kypsuumii apii, IpuroToBieH!H micas pyqHoi 00BaJIKH,
nepeBepIIye MOKa3HUKU M'sica MexaHiuyHOI oOBayiku Kypelt 3a BY3 na 11,8 %, 3a )KY3Ha
3,76 %, Tomy 1o MioduOpwin Qapiry pydHoi 0OBaJIKM YTBOPIOIOTH CTiliKilry OilKOBO-
KHUPOBY MaTpuilo. Po3pobiieHo perientypu M'sicHux 0azoBux (apmeii: ¢apumr 1 MicTuB y
cBoemy ckmagi 20 % xap4oBOi POCIMHHOI KOMIMO3MINi, IO CKJIAJA€ThCS 13 COEBOTO
nopoirka Ta nopomka kaparinany (3:1) Ha ocHOBI kypstuoro ¢apury; dapm 2 - 20 %
O1JIKOBO-)KUPOBOI €MYINIbCii Ha OCHOBI pociuHHOI omii, y Tomy umcmi 15 % coeBoro
moporka, 1% mopoiika kaparinaHy, Ha OCHOBI Kypsgoro ¢apry; daprr 3 - 20 % 6i1koBo-
JKUPOBOI €MYJbCii Ha OCHOBI CBMHHHHM Ta coeBoro mopomky (1:1) i 1 % mnopomky
KapariHaHy Ha OCHOBi Kypsiaoro dapumry; dapmr 4 - 20 % OLIKOBO-)KMPOBOi eMyJbCii Ha
OCHOBI pocnuHHOI o1ii 13 % TopolIKy KapariHaHy Ha OCHOBI SUTOBUYOTO Qapiry.

BBeneHHs COEBOr0 OUTKOBO-)KUPOBOTO 30arayyBada i IMOPOIIKY KapariHaHy T03BOJISE
CKOPOTUTH BTpPaTH MacH MOPIBHSIHO 3 KOHTposieM Ha 55 %. 3a OpraHoJenTUYHUMU
MMOKa3HUKAMK HAWBHIII OIIHKK OJCPIKaB IIHIIECIh MOTU(IKOBAHUI 3 Kypsdoro ¢apury 3
JI0ZIaBaHHSAM COEBOTO MOPOIIKY - 145 T Ta KapariHaHy - 5 T, Ta KOTJIETH yJOCKOHAJIeHi 3
STIOBUYOTO (papi 3 10JjaBaHHAM coeBOro nopouiky — 120 r, kaparinany— 30 T.

BucnoBku. OTXe, BIPOBaDKEHHS B TEXHOJOTiI0 M’SCHHX CTpPaB KapariHaHy Ta
COEBOTO TOPOWIKY IiJBUIIYE OPraHOJENTHYHY OI[HKY CTpaB, KpiM TOro, JOCATAa€THCS
0370pOBYHIi e(PEeKT.

Karwuosi ciioBa: xapazinan, cos, nopowox, gpapui, komiema.

BB onpomMiHeHHS Ha POAOBO/IbYY 0e3MeKy i AKiCTh OKOTHHOI 0 O0HIAKSA

Oumbra Chixko', Heonina Jlomosa®, Cepriit Hapiskuit’, 3amipa Minraeesa’
I - Hayionanvuuii yrieepcumem iopecypcie i npupodoxkopucmyseanus Ykpainu, Kuis, Ykpaina
2 - Binoyepkiscokuil HayionaneHuil acpapHuti yrieepcumem, bina Llepxea, Yxpaina
3 - Kazancokutl HayionanbHuti 00CTiOHUYbKUL mexHoao2iuHull ynieepcumem, Kazamo,
Tamapcman

Beryn. bpxonuamii ok (0OHDKKsST) ITUPOKO BUKOPHCTOBYIOTH SIK Xap4oBY 100aBKY
Ta IiJ Yac po3poOKH HOBUX NPOAYKTIB XapuyBaHHs. J{OCIiKEHHS TPOBOJUTHCS 3 METOO
BU3HAYEHHS TOUIILHOCTI Ae3iH(peKii MUIKY METOJIOM ONPOMiHEHHS.

Martepianu Ta Metomu. B excriepuMeHTI BUKOPHUCTOBYBAIM OOHDXOKS, 3i0paHe B
KapniatcbkoMy perioHi Ykpainu, sike BiAIIOBiJAJIO YUHHUM HOPMAaTHBHUM JOKYMEHTaM
VYkpainu. ExcriepuMeHTa bHI 3pa3ku ONpOMiHIOBaIU yiabTpadionerom y mosi 2-8 kI'p, a
MOTIM aHaJi3yBany iX XiMIYHHMH CKiIaj, MiKpoOiOJIOrivyHi MOKa3HUKK O€3IEeKH 1 BU3HAYAIN
CTYMiHb OKHCJICHHS JIiMi/iB, BUKOPUCTOBYIOUM KJIACHM4HI MeTomu. Bci mocmimkeHHs
npoBoawskcs Tpudi. CTaTuCTUUHY OOpOOKY EKCIEepPUMEHTANbHUX JaHUX IMPOBOAMIN 3a
nmoromororo Excel, piens gocrosiprocti P < 0,05.

PesyabraTtu. 30UTbIIEHHS /03U ONPOMIHEHHS MWIKY TNPH3BOAUTH O 3HIDKEHHS
KIUJIBKOCTI KOJIOHIEYTBOPIOIOYMX OIWHUIL MIKpOOHHX momyisniid. Tak, 2 xI'p 3HHIIYIOTH
45,5% aepoOHuX MikpoopraHi3miB, Oinbme 40% apikmkiB 1 41,5% — uBim. Y pasi
3aCTOCYBaHHSI IOBepxHeBOi 103U 4klp crocrepiraeTbcs Maike IOBHE 3HHKHEHHS
HeOaxkaHoT MIKpO(IOpH, 3aUIIAE€ThCS MeHIIe 25% aepoOHUX MIKpPOOiB BiJ iX MOYaTKOBOI
KizbKocTi. OnpomiHeHHs Buiie 4 KI'p 3HIWKYE KUTBKICTh YCiX )KUTTE3AATHUX KIITHH THIKY
Ha 99,9%. Jlo3u onpomiHeHHs MHIKY Bix 2 10 8 k['p He MalOTh HETaTUBHOI'O BIUIMBY Ha
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BMICT OCHOBHHX XIMIYHHX KOMIIOHCHTIB MWIKY. Aje mo3a 2 kK['p 30UIbIIye KUTBKICTh
MayioHoBoro aianpieriny Ha 3,35%, a 4 k[p — Ha 5,86% mNOPIBHAHO 3 KOHTPOJBHUM
3paskoM. J{o3u 2 — 4k['p 3MeHINYIOTh HASBHICTH (1aBoHOINIB Ha 3 — 5%. Lli 3axonu Takox
3MEHIIYIOTh B-KapOoTUH Y JOCIIAHUX 3pa3kax Ha 1,2% - 2,7% BiAmoBigHo.

BucnoBkn. OTXe HOCHI/DKEHHS JOBEJH, IIO ONPOMIHEHHs 3a0e3redye BHCOKHIN
piBeHb CTepHIBHOCTI. BHkopucTOBYrOUM 1ei crocid oOpoOKM MWIIKY IJISl ITiABHIICHHS
piBHS MikpoOionoriyHoi Oe3nekr TpU BUPOOHUITBI KUCIOMOJOYHHUX HAIIOiB, IIIIKOM
peanbHO jgocsrHyTH 99,9% crynens il umcroTn, 30epirat npu mpomy 1o 95 £ 1,5%
€CeHIliabHUX PEUYOBUH.

KirouoBi cioBa: onpominenns, oouixcocs, MIKpOOION02Is, KapomuHoio, ¢aagoHoio.

MopneJil0BaHHA CKJIAAY HU3BKOKAJIOPiHHOI0 MPOAYKTY HA OCHOBi MEKTHHY

Haranis KOHI[paTIOKl, Tersina Cremnanosa’, [TaBio 1'[1/113.013.ap0133 , €Bren HI/IBOBapOB3
1 — J[ninponemposcoxuil Hayionanvru yHigepcumem imeni Onecs I onuapa,
Jlninponemposcwok, Yrpaina
2 — Cymcokuii HayionanvHul azpapHuil ynisepcumem, Cymu, Yrpaina
3 — Xapxiecvkuil OeparcasHuil yHigepcumem xapuysanns ma mopeieni, Xapxie, Ykpaina

Beryn. BceranoBieHa e(eKTHBHICTh BHKOPHCTaHHS IOPOIIKY SIEYHOI IIKapaaylu
SIKOCTI JpKepesia BUIBHUX 10HIB KalIbI[IO JUIS OTPUMAaHHS NPY)XHO-TUIACTUYHHX TelliB Ha
OCHOBI TIGKTHHY.

Marepianu i wmerogm. MeTogoM OAZHOOCBOBOIO CTHUCHEHHS IIyaHCOHOM Ha
Moau¢ikoBanux Barax Kaprina-CoronoBoi Bu3HaueHU# CTyHiHb AedopMariii MoJEeIbHUX
spaskiB cuctemn «NEApectin — Ca*'» y waci mig miero mocrifinoi Hanpyru. IIInsxom
MIPOBEICHHS TOPIBHUILHOIO aHalli3y KPUBHMX KIHETHKM nedopMalii MOJAeNbHHX 3pa3KiB
po3paxoBaHi KoedimieHT B’s3kocTi (#7), Moayab mpyxkHocti (E) Ta iHmi peornorivxi
rapameTpHu.

PesyabraTu i odroBopenns. 11InsxoM i0HOTPOIHOTO relleyTBOPEHHS 3 OJAaBaHHIM
HU3BbKOETEepU(IKOBAHOT'O aMiIOBAHOTO MEKTHHY CTBOpEHO XapuoBy cucremy «NEApectin —
Ca®'», mo miaTBepKye eeKTHBHICTh BUKOPHCTAHHS MOPOLIKY S€YHOI IIKAPATyH B 5K
JOKEpela BUTBHUX 10HIB KAJIBIIIO JUIS OJIEPKaHHs MIPYKHO-EIACTHYHUX TEeIiB.

3a pe3ysibpTaTaMu MOPIBHAIBHOI'O aHANI3Y KPHUBHX KiHETHKH JiedopMarliii BCTAHOBJIEHO
criBBiHOIIEHHs cKkianoBux cucreMu: NEA pectin : ITSI : kucnmora murparna — 1 : 0,2 :
0,13 BigmoBigHO.

Conoaki cTpaBu, BUTOTOBJICHI 3 BUKOPUCTAHHSM CTPYKTYPOBAHOI'O NEKTHHOBMICHOTO
MPOAYKTY sK HamiBdaOpHKaTa, MalOTh 3HIKCHY KaJlopiiHicTh (Maibke Ha 17...18%
TIOPIiBHSHO 3 YKEIaTHHOBMICHHMH) 1 BHUCOKY (i3i0NOriuHy IIHHICTh, OCKIJBKH CKIIaIOBi
MTOBHICTIO PO3KJIAJAI0THCS Y BIUILII TOHKOT'O KUIICYHHKA W BUBUIBHSIOTH KaJbIliil caMe B
TOMY Miclli, /ie TIOBUHHO MPUPOTHUM HIISIXOM 31iHCHIOBATHCH HOTO BCMOKTYBaHHSI.

ExoHoMiuHMIT edeKkT po3poOKM TIONsrae B TOMY, IO BHUKOPHCTaHHS HHU3BKO-
KaJTOpilHOro MpoayKTy Ha ocHOBI cuctemu «NEApectin — Ca®"» y ckiazi cOTOAKMX CTpaB
3 TeJIeNO/Ai0OHOI0 CTPYKTYPOIO JIO3BOJIUTH CKOPOTUTH TPUBAIICTH TEXHOIOTIYHOIO MPOIECY
Ha 45...50% 3a paxyHOK CKOPOYEHHS Yacy IMiIrOTOBKH JIpariieyTBOpIOBaya (3aMOUyBaHHS).
Tako roToBa NpOAYKIIis HE MOTPEOYE OXOIOMKEHHS 3a 3HWKEHUX TEMIeparTyp, Mo Jal0Th
3MOTY 3a0MIaIUTH Ha EHEProBUTpaTax i 00’eMaxX XOJOAWIFHOIO YCTATKYBaHHSI.
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BucnoBkn. EQekTuBHICTh BHKOPHCTaHHS IOPOUIKY SIEYHOI MIKApalylnH SK
MPUPOJHOTO JDKEpeNna BUIBHUX IOHIB KaNbIII0 pPEaNi3yeThcsi 32 YMOB CIHiBBiJIHOIICHHS
komritoHeHTiB y cucreMi NEA pectin : [TAII : kucnora nutparna — 1 : 0,2 : 0,13 BianosiaHo.

Kutio4uoBi cnoBa: nexmun, ceneymeopents, kauvyit, peoozis.

OnTumizanis ckaagy cymimi cMMIIJIEKC-MeTOA0M

Onena Onompiitayk, Onena ['pex, Amra Tumayk
Hayionanvuuii ynieepcumem xapuosux mexnonociu, Kuis, Yxpaina

Beryn. AkTyanbHICTH TeMH OOYMOBJICHA HEOOXIMHICTIO PO3POOJCHHS CKJIaJHUX
0araTOKOMITOHEHTHHX TMPOAYKTIB i3 3aJaHUM KOMIUIEKCOM SIKICHMX 1 KUIBKICHUX
MOKA3HUKIB, [0 XapaKTEPU3YIOTh HE TUTBKH CIIOKUBYI BJIACTHBOCTI, ane i (hyHKIIOHaJIbHO-
TEXHOJIOT14Hi.

Marepianu i MeTonu. BukoprcTaHo anropuT™M CHMIUIEKC TUIAHYBAHHS €KCIIEPUMEHTY
JUI  ONTUMI3allii CIiBBIJHOUIEHHS TPUXKOMIIOHEHTHOI CyMillli 3 BOJIOrO3B’SI3yIOUUMHU
BJIACTHBOCTSIMH, IIIO CKJIANa€Thcsl 3 MPOAYKTiB mepepoOku mmenuni (ITIII1) — Gopomrna
TMIIEHUYHOT0, KPYIIH MaHHOI i eKCTPYIOBaHOI.

PesynbraTn i oOroBopeHnsi. 3 MeTo0 30€peKCHHS MacH MOJIOYHO-OUTKOBHX
KOHLIEHTPATIB (CHPY KUCIOMOJOYHOI0 1 anbOyMiHHOI Macu) IPOIOHYIOThCSI TEXHOIOTIYHI
3axX0Au, WO TependavaloTh IOEJHAHHS BUIIEBKa3aHUX POCIMHHHUX IHIPENIEHTIB 3
MOJIOYHOIO OCHOBOIO JUISI PETYJIIOBAaHHS SKICHUX 1 KUIBKICHMX TIOKa3HHMKIB IIiJ] Yac
TpuUBaoro 30epiraHHs NpH HU3BKUX TeMIeparypax. 3B’si3yBaHHS BUJILHOI BOJIOTH IIIE 10
3aMOpOXKYBaHHs Ma€ MO3UTHBHUI edekT micis aedpocrauii. ChopmoBana iHpopmartiilina
MaTpuls JaHUX Ui TPOBENEHHS OnTuMizamii cmiBBigHomieHHs B cymimnd I 3
BOJIOTO3B’SI3yIOUMMH  BJIAaCTHBOCTSIMH. OCTaHHI BHOCATHCA B KIUIBKOCTI 6 % 10 Macu
MOJIOUHO-OIIKOBOrO ~ KOHLIEHTpaTy. Y 3arajlbHOMy BHIVISZII  TIPOLEC  PO3B’SI3aHHS
MaTeMaTU4HOI MOJIENl CKJIAJaeThCsl 3 OKPEMHUX IOCIIJOBHUX €TaIliB: BHOIp 00’€kTa
NPOEKTYBaHHS, BU3HAYECHHS METH JIOCTIJDKEHHs, BHOIp KPHUTEPII0 ONTUMAaJIbHOCTI,
BHSBJICHHS HEBIIOMHX 1 OCHOBHHX OOMEXEHb, MAaTEMaTHYHOI (hopMaJTi3aliii.

HaykoBo 0OTrpyHTOBaHO ONTHMAaNIbHE CIIBBIAHOIICHHS B CYMIlli IPOAYKTIB MepepoOKn
muennni (TIIIIT) (OopomHO mIIEHWYHE : Kpylla MaHHA: eKCTPYAAT KpPyMH MaHHOI —
7,3 : 40,0 : 52,7), BHECEHHS SIKOi 33JI0BOJIBHSIE BUMOT'Y IIIOI0 BOJIOTOYTPUMYIOYOT 31aTHOCTI
(82,042) % O611IKOBO-POCIMHHOI OCHOBU Ha eTarli i CKJIaJaHHs Mepel] 3aMOPOXKYBaHHIM 3
MOAAJIBIINM BUKOPUCTAHHAM Y TEXHOJIOT1i HamiB(aOpuKartis.

Komro3umiiiHa Bapiallisi CHiBBiTHOIIEHb POCIUHHUX IHIPENIEHTIB HAJa€ MOXJIHMBICTH
PO3pPaxyHKOBO BHM3HAUUTH MAaKCHUMajbHy (MiHIMaJbHY) BOJOTOYTPHMYIOUY 3/aTHICTbH
O1JIKOBO-POCIIMHHOI OCHOBH NIpH pi3HUX criBBiaHomeHHsx [TIIT.

BucnoBkn. Meton ontumisanii CIiBBIJHOLIEHHS KOMIIOHEHTIB CyMiIlli ITPOIYKTIiB
nepepoOKH  IIIEHWII  PEKOMEHAYIOTh ~ BUKOPDUCTOBYBAaTH Uil PO3POOJICHHS
0araTOKOMITOHEHTHHX HamiBpaOpUKaTiB Ha MOJOYHO-OIIKOBIM OCHOBI 13 3agaHUMHU
BJIACTHBOCTSIMH.

Kunro4doBi citoBa: monoxo, 6inox, cymiui, nuenuys, cumniexc.
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BioTrexHonoris, Mikpobionoris

BusznavyeHHs1 KiHeTHYHMX NapaMeTpiB nepioqu4Horo KyJasTuByBaHHs Lactobacillus
plantarum X2 3 npo0ioTHYHHUM NOTEHIiaJI0M, BUALIEHOIO i3 CTIOHTAHHO
(epMeHTOBaHOI TiICTOBOI 3aKBaCKH

Pocina JlenkoBa, bornan I'opanos, 3anpsiaa Jlenkosa, Becena Illomcka, I'eopri Koctos
Vuisepcumem xapuosux mexnonoeiu, Ilnoeodis, boneapis

Beryn. KoxeH mpoOioTHYHHMI INTaM TOBWUHEH CIPHSATH Iepediry MpOMHUCIOBUX
MPOLIECiB, BKJIIOYAIOYM IPOMHUCIOBE KYIBTHBYBaHHS 3 HAKOIMMYEHHSIM BHCOKHX
KOHIICHTpALI ! )KUTTE3NaTHUX KIIITHH.

Marepianu i metomu. Jlocnmimkena auHamika pocty Lactobacillus plantarum X2 3
poOIOTHYHUM TIOTEHIIIAJIOM ITifl Yac MepiofuydHoi (pepMeHTalii B 6iopeakTopi 3 MOCTIHHIM
MepeMilllyBaHHSM 3a MOCTIHHUX YMOB.

PesyabraTu i odroBopenns. [1ix yac KynbTUBYBaHHS IITaMy SIK 332 CTATHYHHX, TaK i 3a
JMHAMIYHAX yMOB JOCSTHYTAa BHMCOKA KOHIEHTpaIlis XWTTe3maTHux kmitua (10'-10"
KOE/cm3). Otpumani MaTeMaTH4YHI MOJIENI MOKa3ylOTh, 110 YMOBH B OiopeakTopi Oinbur
cnpusTIuBi s po3BUTKY Lactobacillus plantarum X2, xonmu 3a 12 TOOuMH OTPUMYIOTH
CYCIIEH3iI0 3 BHCOKOI KOHIIEHTparliero xurtesaatuux kmitua (10 + 10" KOE/em?). Lie
MiATBEPKYEThCS 1 Kopormioro Jsar-¢gazoro (3 rox.), 1 OUIbII BHUCOKOIO ITUTOMOIO
WIBHAKICTIO POCTY (Mmax = 0.707 rox’') 3a IMHAMIYHEX YMOB MOPIiBHSHO 3 OLIHKOK TAKHX
’Ke ITapaMeTPiB 33 CTATHYHUX YMOB - TPUBAICTD 1ar-(ha3bl 6 TOXMH i g, = 0.656 Tox .

Knituau Lactobacillus plantarum X2 He € 4yrimBUMH 0 MeXaHIYyHOI il MiILIaJIKH.
Kpim Toro, ockiibky i KIITHHU € MikpoaepoginaMu, BOHU 3a0€3MeUyr0ThCS HEOOXiTHO0
KUJIBKICTIO KHCHIO LUISIXOM aepyBaHHS IOBEPXHI B pe3ynbTari podorn wmimanku. Lle
TIOATBEPKAETCS HIDKYMM 3HAYEHHSIM KoedillieHTa BHYTPIIIHBOMOMY/ISIIIHHOI KOHKYPEHIIT
B=0,707x10-14KOE/(cm’ron) mist auramiuroro KynsTuyBanss i=0,1-107 KOE/(eM™rox)
JUI CTaTHYHOTO KyJAbTUBYBaHHA. Ha BigMiHy Bij mUTOMOI HIBHIKOCTI POCTY, HMHTOMa
IIBHJKICTh KHCIIOTOYTBOPEHHS 3aJIMIIasiacs MMOPIBHSHO OJHAKOBOIO SIK 33 (epMeHTallii B
CTaTUYHUX YMOBAX (pm = 0,118°T/(KOE-cM3-rom) Tak i B AMHAMIYHMX YMOBaX (pm =
0,121°T/(KOE-cM*rox).

BucnoBok. Illtam Moxke KyJIbTHBYBaTHCS B 0iOpeakTopi 3 HAKONUYEHHSM BHCOKHX
KOHLIEHTPALIN KHUTT€3NaTHUX KIITHH. 3aBASKA IIbOMY, a TaKOX 1 IHIIMM JIOBEACHUM
npobioryHuM BracTuBocTsIM Lactobacillus plantarum X2 npunatHuii [uis BKIIOYEHHS 10
CKJIaJy MpoOiOTHYHUX IMpenapaTiB i QYHKIOHAIEHOTO Xap4yBaHHsL.

Kurouosi ciioBa: Lactobacillus, Plantarum, npobiomux. pepmenmayis. 3axeacka.

MonekyasipHo-reHeTHYHA ineHTU(ikania mramis Lactobacillus,
130J1bOBAHUX i3 TOMAIIHBOI0 KHCJIOr0 MOJIOKA

Bornan I'opanos, Pocina Jlenkosa, Jlecucnasa TaneBa, 3anpsiHa JlenkoBa
Vuisepcumem xapuosux mexnonoeiu, Iloeous, Boneapis

Beryn. 3 Meroro po3poOKHM 3aKBacKM IS (DYHKIIOHAJIIBHUX XapuoOBHX IIPOAYKTIB
HEOOXITHO iMeHTHU(IKYBaTH Ta JOCTITUTH HOBI 130/IbOBaHI IITAMHU Ha HASBHICTh Oa)KaHHX 1
KOPUCHHX BJIACTHBOCTEH.

Marepianun i meromu. Illtamu Lactobacillus Bl i Lactobacillus B2, Bumineni 3
JIOMAIITHBOTO KUCIIOTO MOJIOKA IMeHTH(IKOBAHI 32 JTOMMOMOTOK MOJICKYISPHO-TEeHETHYHUX
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MmeroniB — ARDRA-anani3y 3 pecrpukuiiinumu depmenramu Eco Rl, Hae 111 i Alu ta
cexkBeHyBaHHs reHoM Juia 16S p/IHK.

PesyabraTu i o6roBopenns. B pesynbrati ARDRA-ananizy 3 pepmenramu Eco RI ,
Hae 11 i Alu 1 wramu Lactobacillus Bl 1 Lactobacillus B2 € ingentudikoBaHi sk
npenactaBHuku BUny Lactobacillus delbrueckii  ssp. bulgaricus. JIHK-cexBeHyBaHHS
Lactobacillus Bl i Lactobacillus B2 mnposeneno B Macrogen Europe Laboratory 3a
METOIOM JIAHITFOTOBOI TepMiHarlii (Meton Sanger).

[licns nmeTambHOrO MOPIBHSAHHS OTPUMAHOI IOCTIAOBHOCTI 3 OHJIAHH-0a3010 JaHUX
BLASTn miarBepmkeHa npuHaiexHicTe mramiB Lactobacillus Bl 1 Lactobacillus B2 no
Buny Lactobacillus delbrueckii ssp. bulgaricus. 16S pJIHK nocnigosuocti Lactobacillus
delbrueckii ssp. bulgaricus B1 i Lactobacillus delbrueckii ssp. bulgaricus B2 nopiBHsHI 3a
nmortomororo CLC Sequence Viewer Software. OTpuMmaHa miarapama Iokasajia, IO JBa
[ITAMH HACTIPAB/Ii € OMHUAM i TUM K€ IIITaMOM.

BucHoBku. Ilicnst meTansHOro MOCHTIKSHHsS BIACTHBOCTEH ITaMa BiH MOXe OyTH
BKJIIOUEHUH IO CKJIa/ly 3aKBACOK JIJIsl BUPOOHHUITBA (DYHKIIIOHAJIBHUX XapUOBUX MPOAYKTIB.

Kurouosi ciioBa: Lactobacillus, ARDRA, idenmucbixayis, ¢ynkyionanvre xapuyeanHsi.

Mpouecu i o6nagHaHHA Xap4yoBUX BUPOGHMLUTB

MO)Ie.]'[lOBaHHﬂ CUCTEMH nonaqi HOBiTpﬂ B PO3NUITHBAJIBHUX CYHIHJBbHHX YCTAHOBKAX

Cesarocnas Jlemenrap, Bitamiii [Tonomapenko, JImurpo Jlronpka, AHacracis J[y0iBko
Hayionanvuuii ynieepcumem xapuosux mexuonociu, Kuis, Yxpaina

Beryn. Meroto OCHiDKEHHSI € BU3HA4YECHHS palllOHAJbHUX MapaMeTpiB CHUCTEMH
nojavyi MOBITPS B CYHIIWIbHY OamTy pPO3NHJIIOBAIbHOI YCTAaHOBKHM ISl 3aroOiraHHs
TeperpiBy NpOIyKTY Ta HAJUIAHHS HOTO Ha CTIHKAaX.

Martepianu i wmeromm. Jlns MonenroBaHHS IIOTOKIB Y CYIIWIBHIA — Oamiri
3aCTOCOBYBAJINCS METOAM OOYHCIIOBAaNbHOI TrifipomuHamikd. B maniii Momenmi pyx i
TEIUIOOOMIH CepeIoBHIIAa MOJICTIOEThCS 3 BHUKOPUCTAHHAM piBHSIHb HaB’e-CTokca, o
OITUCYIOTh y HECTalliOHApHIM MOCTAHOBII 3aKOHU 30€peKEeHHsI MacH, IMITYJIbCY 1 eHeprii
LBOTO cepeoBuIa. [ 3aMuKaHHS 11i€i CHCTEMU PIBHSHb BHKOPHCTOBYIOTHCS PiBHSHHS
MIepeHOCy KiHeTHYHOI eHeprii TypOyJIeHTHOCTI 1 11 mucunanii B paMkax k- Mmozeni.

PesynbraT. Ilicas mnpoBelcHHSA cepii MOCTIIKCHb 3HAWICHO KIHEMAaTHYHI U
TEOMETPUYHI MapaMeTpu JOAATKOBOTO KOHTYpPY IOfaui MOBITPS, SIKI € ONTUMAIbHUMH 3
TOYKH 30py €HEepPro30epeKeHHs Ta JJOCTATHIMHU JJIsl BUPILICHHS TIOCTABJICHUX 3aBJIaHb.

[Tpu BBeneHHI 3HAlIEHNX TMapaMeTpiB y MOJEINb, BUSBWIH, IO TypOyJIi3allisi HOTOKIB
y BEpXHiX, HaHOULIbII HeOEe3NMEeYHUX 3 TOYKM 30pY IEperpiBaHHsS HPOAYKTY, Iepepizax
BIJICYTHS, @ B HIDKHIX Mae MOMIpHUH Xapakrep. lle MiATBEpIKYeTbCS 3MEHIICHHSIM
TypOyJeHTHOI eHeprii B 4—5 pa3iB NOpiBHSHO 3 0a30BUM BapiaHTOM, NIpPH YOMY ii
KOHILIEHTpALliSl CHOCTEPIraeThCs JIMIE B 30HI MOJadi TEIUIOHOCIS, MIO I[JIKOM IPHPOIHO.
Criliknii KOJIOBUH PYyX TEIUIOHOCISI CIOCTEpIraeThcsi Ha BCiX Iepepizax i, IO OCOOIUBO
BaXKJIMBO, O1JIs1 CTIHOK OaIlTH.

BucnoBkn. BcraHOBieHHS [OJAaTKOBOrO  KOHTYpY Toiadi  TEIUIOHOCIA 3
pallioHAILHUMK TapaMeTpaMu 3a0e3ledye CyTTEBE 3HIDKCHHS TypOyiizalli IOTOKIB,
0COOJIMBO B BEPXHIX Iepepizax CYIIMIbHOI OallTH, MIO JO3BOJSE YHUKATH HaJHWIIAHHS
MIPOAYKTY Ha CTIHKaX OaITH Ta 3a0e3Iedye B pa3i HEOOXITHOCTI 11 OUHIIICHHS.

KurouoBi ciioBa: cywinms, monoxo, aoeesis, mypoyieHmuicme.

176 ——Ukrainian Food Journal. 2015. Volume 4. Issue 1 —



—— Abstracts ——

MeToanka BU3HAYEHHS TiIpaBJIiYHUX BTPAT NPH Tedii cTeneHeBUX PiuH

Enyapn Binerpkuii', Onena ITerpenko’, Jmutpo CeMeHOK

1 — Xapxiecokuii mopeoeo-exonomiunuii incmumym Kuiscvkoeo nHayionanbhoeo mopeogo-
eKOHOMIuHO020 YHisepcumemy, Xapkie, Ykpaina
2 — XapkiecoKuil 0epaicasHull yHigepcumem xapuysants ma mopeieni, Xapkis, Yrpaina

Beryn. 3anponoHoBaHO METOAWKY BHM3HAYEHHS TiIpaBIiYHUX BTpPAaT NpH Tedii
TEIIOHOCITB, B’S3KICTh SKUX 3aJ€KHUTh BiJl IIBUIKOCTI 3PYIICHHS 32 CTEIICHEBUM 3aKOHOM,
B TPyOOIPOBOJaX 1 KaHaNaX TeII00OMIHHUX IPUCTPOIB XapuoBOro 00JIaAHAHHSI.

Martepianu i Meroam. Posrnspanuch cremneHeBi piAMHH, SK OKpEMHH BHIAJOK
KpeMHiliopraniuni piguau. Meroanka BH3HA4YEHHS TiIpaBIiyHUX BTpaT OTpUMaHa Ha
OCHOBI METOJly aHAJIOTiH, KU IOJsIrac B aHai3i 3aJeKHOCTI MICLEBHX OIOpIB 1 OMOpiB
TepTs BiA uucia PeliHonbaca HPIOTOHIBCHKOI PiZIMHY, 3aMiHU JAiHCHOro ymcio PeitHombaca
JUTSI HBIOTOHIBCHKOI PiTUHM Ha YMCIIO PeiHONbCca A CTETIIEHEBOi PiMTUHM 1 Ha MiJCTaBl
LBOrO OTPUMAaHHS AHATITHYHHX (OPMYN Ul BH3HAYEHHS TiJPaBIiYHUX OIOPIB, IMPH
3BY)KEHHI Ta pPO3MIMPEHHI KaHaly Ta JUIsl BH3HAYEHHS MICIEBUX OINOpIB IpH Teuii
CTCTICHEBUX PIJUH.

PesyabraTu i odroopennsi. /[iis noOyqoBU BUpa3iB BU3HAYEHHS MICIIEBOI'O OIOPY
NpU Tedii CTEeNeHeBOi PiAMHM B CTYIIHYACTOMY KaHaJi Ta B MOBOPOTi (SKi € HaiOUIbII
MOINIMPEHUMH B TEXHOJOTIYHOMY OOJaJHaHHI) IPOAHATI30BAaHO TIOXO/PKEHHS Teuii
HBIOTOHIBCBKOI DIIMHM B KaHAJIaX 3 AHAIOTIYHMMHU TiIPaBIiYHAMH OIOpamMu. 3a
JIOTIOMOT'OF0 METOJTy aHAJIOTii, TO0yA0BaHO GOPMYJIH JUIsl OMKCY TiAPAaBIIYHUX OMOPIB MPH
3BY)KEHHI KaHaly Ta PO3UIMpeHHi kaHanmy. OTpumaHi (OpMyiH TpeNCcTaBieHi y BHIIISII
CyMH BEJHMYHH, IO TOB’s3aHi 3 MPUCKOPEHHSM a0o0 3 YIOBUIBHEHHSM, 3BY)KEHHSM abo
PO3LIMPEHHSIM 1 MOBOPOTOM MOTOKY. BHKOPHCTOBYIOUM INMPHHIMI aHAJOTIi, I Pi3HUX
BUNAJKIB uucia PeiHonbica oTpuMaHo (oOpMynu Uil BU3HAUSHHS MICIIEBUX OIOpPIB
CTCTICHEBUX PiJUH.

BucnoBkn. OrtpumaHi BHpa3H MOXYTh OyTH BHUKOPUCTaHI JJIsi BH3HAYEHHS
Koe(illieHTIB MIiCIIEBUX OIOPIB MPH TeYil CTENEHEBUX DPiJHH, sKi € PIBHOMIPHO NMPHIATHI y
LIMPOKOMY Jliana3oHi 3MiHM 4mciia PeliHomnbca, 1m0 ae 3MOry IPOBOJMTH SIKICHO HOBE
MPOEKTYBAaHHS TEXHOJIOTIYHOrO OOJagHaHHSg XapuyoBOi MPOMHUCIOBOCTI Yy HANPSMKY
3HW)KEHHS! €HEPTOBUTPAT 1 MATEP1aJIOEMHOCTI.

KurouoBi cioBa: meuisn, cmenenesa piouna, mpybonposio, 2iopaeniuni empami,
MOOeNo8aANHSL.

Jocaigaxenns: mpouecy 00:xkapiOBaHHS COJIOAY B 00:KapIOBAJIbHOMY anapari 3
IHTeHCHBHMM NepeMillyBaHHAM

. 1 . 1 o 2 .
Ion D6ienda’, Bragimip I'pyanos’, Anexceit Epmaxos®, Biagimip ITo3auskos’
1 - Binopycekuii oeporcagnuii azpapruti mexuiynuil ynieepcumem, Mincok, Pecnyonixa binopyce
2 - Benapycokuii nayionanenuti mexuiunuii ynigepcumem, Mincok, Pecnyonika binopyce

Beryn. HeoOXiHO YJOCKOHAIUTH TEIUIOBI IPOLECH BHPOOHHUIITBA KapaMeEJIEBOIO
COJIOIY JJIsl BUPOOHMIITBA TEMHUX COPTIB IHBA.

Martepianu i meToau. JlociiKeHHs IPOLECiB TEIIOBOI 0OPOOKH COOAY MPOBEICH]
Ha EKCIIEPUMEHTAJIBHOMY BJIOCKOHAICHOMY 00XapIOBAILHOMY arapaTi 3 MapOoMOBITPSIHIM
CEepEIOBUINIEM a IHTCHCHBHHUM TiepeMilryBaHHsM. DakTopu BapifoBaHHS: 4yactoTra obep-
TaHHs 1HeKa (n =20-50 00/xB.); koedimieHT 3amoBHEHHS pobouoi kamepu (¢=(0,5-0,8));
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TeMmIepartypa BcepenuHi pobodoi kamepu Ha Il erami, (t,=150-180°C); yac o6xaproBaHHSA
Ha Il erani (t=140-180 xB). B Xoni ekcriepuMeHTy Ha NEPIIOMY €Talli 3epHO BUTPUM yBaJIX
3a remnepatypu 65°C npotsirom 30 xB.

Pe3yabraTu i o6roBopenns. Sk BuxigHa QyHKIisI Oynu qOCHTIPKEHI TaKi MOKa3HUKH,
IO XapaKTepHU3YIOTh SIKICTh KapaMeJIeBOro COJOAY: KUIBKICTh KapamelneBHux 3epeH Ny, %;
MacoBa YacTHHA €KCTPAaKTy B CyxXiil pedoBuHi conony, E., %; xoxip (Bennunna JlinTHEpa-
JIi), F. Haiibinpmmii BIIMB Ha BuXigHI (YHKIII y BHOpaHHMX iHTepBajax BapirOBaHHS
3IACHIOIOTh YacTOTH oOepTaHHA OapabaHa n i1 KoedilieHT 3amoBHEeHHs OapabanHa ¢. 3
MiJIBUIICHHAM 4YacTOTH OOepTaHHsA OapabaHa 1 3HIKCHHAM KoedillieHTa 3amoBHEHHS
KUIBKiCTh KapameneBux 3epeH (Ny, %) i MacoBa JIOJs €KCTPAKTY B CYXili pEYOBHHI COIOMY
(E; %) 30LIBIIYIOTHCS, 110 TTOB's13aHO 3 OLIBII YaCTHHA TIEPEMIIIyBaHHIM 3epeH y OapabaHi.
OntuManbHoro BenuuuHow JlintHepa-Jli (F) mis xkapamerneBoro comony € 3HadeHHs 20, a
3HW)KEHHS1 KoedillieHTa 3amoBHEHHs Oapa®aHa INpHM MOCTIMHUX dYaci oOKaprOBaHHS 1
TEMIIEpaTypi 3HIKYE NMPOIYKTUBHICTH arapaTa i 301IblIye €eHeprOBUTPATH.

OnTUManbHOI YacTOTOK OOepTaHHsA OapabaHa 1 Koe(illiEHTOM 3alOBHCHHS 3a
t,=165°C i 7=160 xB € n =47 006/xB i ¢=0,75, 1m0 3a0€3MeUyIOTh BHUCOKY SIKiCTb CONOLY i
MPOAYKTUBHICTh amapara.

BucHoBok. 3acrocyBaHHs pe3yJibTaTiB NPU NPOEKTYBaHHI YCTaTKYBaHHS, a TaKOX
IIpY BUPOOHUIITBI KapaMelneBOro COJIOAY Ha IiJIPHEMCTBAX MaJoi MOTYXHOCTI J03BOJISIE
PO3LIMPUTH ACOPTUMEHT 1 SIKICTh MPOAYKIIT MiAIPUEMCTB.

KarouoBi ciioBa: conoo, nuso, oboicaprosarmsi.

Hocaigaxenns mpouecy adbcopouii qiokcuay ByrJjienio Boa0K0 B KAMIAPHO-NIOPUCTUX
eJeMeHTax

Awnnpiii Citiuk, Onexcanap [Ipoxopos
Hayionanvuuii ynieepcumem xap1osux mexmonoeiu

Beryn. BukopucraHHsS KamiJISIpHO-TIOPHCTHX €JIEMEHTIB Il abcopOIii miokcumy
BYIJICLIO PIJAMHOI JO3BOJIAE IHTEHCU(IKYBaTH Tporec 1 3abe3meynTd CTabiIbHICTh
TOTOBOTO IIPOIYKTY.

Marepianu i metomu. J{ocnmimKyBaBcs poliec HACHYESHHSI BOJIU JIIOKCHIIOM BYTJIEIIIO.
MacoBy KOHIIEHTpAIIiIO JIOKCHY BYIJIEIO Y BOJI BU3HAYAIM 32 TUCKOM Ta TEMIIEPATypOIO
CyMIII Ta MOPIBHAHHAM 3 TaOJMYHUMH JaHUMHU. THCK Momadi BOAW HAa BXiJ KaIiJsIpHO-
nopucroro npuctporo 0.4 — 0.6 MIla; Tuck mojaui AIOKCHAY BYTJIEHIO B IPOCTIP MiX
KOPITYCOM KaIJIIPHO-IIOPUCTOro ejieMeHTa Ta MemoOpaHoro 0,45-0,65 MIla; temnepatypu
BOJIM Ha JNIAHII HacHueHHs t=4-+12°C

Pe3yabraTn i 00roBopenHsi. MacoBa KOHIEHTpAIlisl JIOKCUY BYIJIEIFO Ma€ JIHIHHY
3aJIOKHICTh BiJ| TUCKY 1 HENIHIMHY BiJ 3MiHM TeMIlepaTyp Ta Jiamerpa Kamiispa. [Ipu
30inbmienHi Tucky Bin 0,4 mo 0,6 MIla macoBa KOHIIEHTpallist 1IOKCUAY BYTJIEIIO B PiIUHI
3pocrae: mpu Ttemneparypi 4°C — Bix 0,59 1m0 0,73 % wmac, npu 8°C — Bix 0,56 10
0,63 %mac, a mpu 12°C — Bix 0,39 10 49 % mac. MacoBa KOHUEHTpaIlisi cyMiuri mpu
3pOCTaHHI TEMIIEPATYPH 3HIKYEThCs: pH TUCKY 0,6 MITa — Bix 0,73 mo 0,49 % wmac, npu
0,5 MIla — Bix 0,64 1o 0,46 %mac, npu 0,4 MIla — Bix 0,59 mo 0,41 % mac. IIpu 3pocranHi
niamerpa kamiysipa Big 10 mo 20 MM MacoBa KOHIEHTpAIlisl AIOKCHAY BYIVICLO B PiIUHI
sHmKyeThest: npu Temmepatypi 4°C — Bix 0,73 10 0,67 %mac, npu 8°C — Bix 0,62 10
0,57 %mac, a mpu 12°C — Bin 0,49 10 40 %Mac, TO TOB’13aHi CTPYKTYPHHMH YTBOPEHHSIMH
MOJIEKYJ BOJIY Ta IX KOJMBAJILHUM pyXoM. [Ipy HU3BKHX TeMIiepaTypax KOJUBAJIBHUN pPyX
MOJIEKYJSIPHUX YTBOPEHb BOAW HE 3HAYHWUH 1 MOJNEKYIH JIOKCHUIY BYIJICIIO JIErIie
MPOHUKAIOTh y JIaHi CTPYKTYpHU, HE PYHHYIOUHM iX. A TIpH MNiABHIIEHHX TeMIlepaTrypax
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(8+12°C) xonMBaTBHHIT PYX MOTEKYJIAPHHX YTBOPEHb BOIH CTA€ BHIIMM i HE BCI MOTEKYIIH
CO, Mal0Th MOXKJIMBICTh ITPOHUKATHU B JIaHi CTPYKTYPH.

OTprMaHa MaTeMaTH4Ha 3aJISKHICTh KOHIEHTpamii JIOKCHIAY BYTJIEHI0 y BOII BiA
TUCKY, TEMIIEpaTypH Ta JiaMeTpa Kamijsipa Ja€ 3MOTY PeryJioBaTd IMpOLeC i BU3HAYUTH
Horo paiioHanbHi mapamerpu. PamioHanbHI mapamMeTpu Mpolecy HaCHYEHHsS: THCK IT0/adi
BOIM Ha aGcopbiiro P=0,5 MIIa, Temneparypa Bomu 8°C i giamerp KamiIspHO-IOPHCTOrO
kaHaiy d,=10mM.

BucHoBku. 3actocyBaHHS pe3yJbTaTiB y BUPOOHUIITBI ra30BaHUX HAIOIB JO3BOJIHUTH
MiJBUIIUTA TMPOAYKTUBHICTh, 3MCHIIUTH BTPATH JIOKCHIY BYIVICIFO 1 ITiBUIIUTH
MHOCTIHKICTB.

KurouoBi ciioBa: abcopbyis, oiokcuod gyeneyro, Kaninsp.

Hocaigaxenns po6oTu magu BUCTOIOBAHHA LLISIXOM KOMIT'IOTEPHOT0 MOIETI0BAHHS

1 9 o 2 =)
Irop JIutoBuenko , Ctedpan Credano”, Bigbreapm XamKuHCbKUi
1 - Hayionanvruii ynisepcumem xapuosux mexuonoeit, Kuis, Yxkpaina
2 - Vhusepcumem xapuosux mexnonoeiu, Ilioeous, Boreapus

Beryn. Komn'roTepHe MOJEMIOBaHHS —JO3BOJSAE 3HAYHO 30UTBIIMTH  TOYHICTH
JIOCITIJPKEHHS TIPOIIeCiB KOHBEKIIIT MOBITPSI B TEXHOJIOTIYHOMY 00JIaTHAHHI.

Martepianu i meromm. OO0'eKTOM MOIENIOBAaHHS € MApOMOBITPSIHA CYMIll, sKa
3HAXOIUTHCS BCEpPENUHI Mmadu BHUCTOIOBaHHA. JIJIi MOJIENIOBAHHS BUKOPHCTOBYETHCS
komm'totepHa nporpama FlowVision. Pobora mporpamu 3acHOoBaHa Ha BHKOPUCTaHHI
METONy KIHIIEBUX E€JIEMEHTIB, TO JO3BOJISIE OTpUMATH TpadiuHi AaHi PO TeMOeparypy
TIOBITPSI, HOTO MIBHUIKICTH PYXY, IIEpena TUCKY BCEPEAHHI KOHCTPYKIIIi.

Pesyabratn i obroBopennsi. BcraHoBneHo, mo B madax BHUCTOIOBAaHHA 3
BEPTUKAJIBHUM PYXOM KOHBEEpa ICHYIOTh aKTHUBHI IOBITPSHI KOHBEKTHUBHI IOTOKH, SIKi
MIPU3BOJATH 1O BUHOCY 32 MeXi Iadu Teruioro ta Boiororo nositps. Lle mopymye ymoBn
BHCTOIOBAHHS 1 BHCYIIYE TOBEPXHIO TICTOBHUX 3aroTOBOK. J[iJISIHKM, B SKMX KOHBEKIIisI
MakCHMaJlbHa, - I€ I[O0Ca/JI0YHI BiKHa W TEXHOJOriYHI OTBOpHW. [IpHyMHA BUHHMKHEHHS
KOHBEHIIIT - JIOKAJIbHHUI Meperna MIUTLHOCTI XOJIOAHOTO 1 TEIUIOro moBiTps. Takoxk moka3aHi
TpaekTopii IIOTOKIB TEIJIOrO BOJOIOro IOBITpsA. BiasHaueHi MicHg MaKCHMaJbHOL
IIBUIKOCTI 1 TUISHKH HepyxoMoro moBiTps. KpiM Toro, moka3aHi NMPUYUHA KOHBEKIII:
pI3HHUIS TeMIepaTypu 1 IIUIBHOCTI moBiTps. CrHocrepiraHHs TPa€eKTOpiil pyXy MOBITPS
JIO3BOJISIE 3aITPOIIOHYBATH CIIOCOOU 3a100iraHHs HEraTUBHUM MPOLIECaM.

BucnoBku. [IpoBenene nociiKeHHs JO3BOJIWIO 3alpOIIOHYBATH METOIM JIKBiIalii
HEJIOJTIKIB KOHCTPYKIIH pa3cTiiHuX mad 3 BEpTUKAJIBLHAM PyXOM KOHBEEpA, IO JO3BOJIHUTH
I IBUIINTH SIKICTB TIPOIIECY BUCTOIOBAHHS TICTOBUX 3aI'OTOBOK.

Kunro4doBi ciioBa: gucmorosanns, npyghep, konsexyis, MoOemo8anHs.

Hocaigaxenns: mpouecy yabrpadinbrpanii micasscnupToBoi 3¢pHOBOI 6apau

JIropmuiia Kopuienko, FOpiii 3mieBcbknii, Banepiii Muponuyk
Hayionanvuuii ynieepcumem xapuosux mexnonociu, Kuis, Yxpaina

Beryn. IIutaHHS KOMIUIEKCHOI yTWIli3alil Oap[y € akTyallbHUM SIK 3 TOYKU 30py

OXOpOHM HABKOJHMIIHBOTO CEPEJOBHINA, TAaK 1 3 OMNISAy HAa EKOHOMIYHI MOKa3HUKH
MATIPUEMCTBA.
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Marepianu i metomu. J{ociikeHHS TPOBOAMINCH HA YCTAHOBII HEPOTOYHOTO TUITY
Ha  ynpTpadimprpaumiiHux — MemOpanax  YIIM-10 (BAT  «Bmaaimop», Pocis).
BukopucToByBaiy KyKypya3sHy MiCIsICTUPTOBY Oapay.

PesyabraTu i 06roBopenHs. 13 30inbueHHsM pobodoro Tucky (B mianmaszoni Bix 0,1
1o 0,4 MIla), npomyKTUBHICTh 3aKOHOMIPHO 30UTbIIYeThCs. [Ipy moAanbmomMy 3pocTaHHi
PYIIIHHOT CHIM TOTIK Kpi3h MeMOpaHy 3MeHIIyeThcs. Lle MoxkHa MoscCHUTH (OpMYBaHHIM
JTMHAMIYHOI MeMOpaHu, 10 301JIbIIY€E OMip MacorepeHeceHH0. Takok MOXKHA MPUITYCTHUTH,
10 BiIOYBAEThCS 11 YIIUTBHEHHS NMPH THCKY, Bumomy 3a 0,4 MIla. JlociimkeHO BIUIUB
TEMIIEpaTypyd Ha Mponec ylIbTpadinbTpaliifHOro pO3AiIeHHs MiCIICIMPTOBOI 3epHOBOL
6apau. I1pu 36inbmeHH TemmnepaTypu Bix 20 1o 60°C crmocTepiraioch JiHiiiHe 3pOCTaHHS
nuToMoi MpoayKTuBHOCTI. B Mexax temmepatyp 60-70 °C nmuromMa NHpOAYKTHUBHICTH
MemOpann YIIM-10 Oyna omHakoBo 1 Mana HaiOUTble 3Ha4YeHHS.  3po0JeHO
NPUMYIIEHHS, 10 1Ie ITOB’S3aHO 3 IIiABMIIEHHSAM pPIiBHS KOHIEHTpAIIHHOI TOJspU3alii,
SIKMH TIpH Temneparypax Hikde 60 °C  KOMIIEHCYBaBCsl 3MEHIIEHHSM B’S3KOCTI PO3UHUHY.
[lix yac KOHLEHTPYBaHHsS MICISCIUPTOBOI 3€pHOBOI Oapau, OTPUMAHO KOHIEHTpAT 3
KUIBKICTIO CyXHX pedoBUH 20%, KU MOXXJIMBO HAIIpaBJsITH Ha cymiHHs. [lepmeat Moxe
OyTH BUKOPUCTaHHH UIsi TIOBTOPHOI'O 3aMicy ab0 J0OUUINEeHHH MeMOpaHHUMHU METOJIaMH,
HaIpUKJIaJi, 3BOPOTHIM 0CMOCOM a00 MEMOPaHHOIO JUCTUIILIETO.

BucnoBku. Ilpouec ynprpadineTpanii Moxke OyTH BUKOPUCTAHHUNA U PO3MIIEHHS Ta
KOHLIEHTPYBaHHs TiCISICOHMPTOBOI 3epHOBOI Oapau. Ha minmcraBi po3paxyHKYy NHTOMHX
BUTpAT €Heprii, a TaKoK OTPUMAaHMUX EKCIIEPUMEHTAJIbHUX JAHUX PEKOMEHIYEThCS
3acTocoByBaTH podouwmii Trck 0,4 MITa.

KurouoBi ciioBa: 6apoa, konyenmpysarnns, yiompaginempayis, ymuiizayis.

ABTOMaTM3aLUis TEXHOJIOIYHMX NpoLeciB
IinBumenHs koe(inieHTa NOTYKHOCTI HA MPOMUCJIOBHUX MiIMPHEMCTBAX

1 1
Bonoamvup Illecrepenko', Oner Mamenko', Onexcanzpa Illectepenko’
1 - Hayionanvnuii ynieepcumem xap4osux mexwonociu, Kuis, Yxpaina
2 - “L&G meter”, Kuis, Ykpaina

Beryn. IlimBummty KoeQillieHT TOTY)KHOCTI B CHCTEMax eJIEKTPOIOCTadyaHHs
Xapy4oBHX MIANPUEMCTB JOIIBHO IUISIXOM ONTHMAJIFHOTO 3aCTOCYBaHHSI KOHIEHCATOPIB i
CHHXPOHHHUX JIBUT'YHIB.

Marepianun i meronu. BuxopucraHi MareMaTH4Hi amapaTH Teopii HMOBIpHOCTI,
MAaTEeMaTUYHOI CTAaTHCTHKH ¥ Teopii MacoBOro oOcCiIyroByBaHHA. JlOCHimKyeThCS
HOpPMaTHBHa METOAMKAa BHOOPY MOTY)XKHOCTI KOHJIEHCATOPHUX YCTaHOBOK, BHUKOPHCTaHi
PO3pOOKH 3 MiIBUIEHHS TOYHOCTI pO3PaxXyHKIB.

Pesyabratn i o6roBopennsi. Po3risiHyTo mepeBarn Ta HENONIKH HOPMAaTHUBHOI
METOJMKH KOMIIEHCAllii PEaKTHBHOI TOTY)XHOCTI Ha MPOMHUCIOBUX MiANPUEMCTBAX.
PexoMeH10BaHO BBOANUTH MOIPABKY MPU pO3paxyHKax. 3alpollOHOBAHO CUCTEMHUH IMiIXi
JI0 KOMIIEHCallii, 10 J03BOJISIE IMiBUIUTH €KOHOMIYHI MOKAa3HUKH BCIiX JpKEepea peaKTUBHOL
MOTY)XHOCTI. Po3MilIyloun KOHIEHCATOpH y MepeXi MPOMHCIOBOIO IMiANPUEMCTBA
BpPaxoBYIOTh, IO ICHYIOTh IHIMBiAyajJbHa Ta IIEHTpPaTi30BaHA KOMIICHCAIlS PEaKTHBHOI
notyxHocri. [Ipu iHAMBIAya bHINA KOMIIEHCAlii KOHJEHCATOpHA YCTaHOBKA i IKITI0Ya€ThCs
JIO 3aTHCKAYiB eJICKTpOoIpHiiMaya 0e3 KOMYTaliiHUX anapatiB. Llel BUI KOMIICHCAINT CITijT
3aCTOCOBYBATH TUIBKH Y BITHOCHO KPYITHHX €IEKTPOIpHHMayax 3 BETUKUM YHCIOM PiYHUX
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pobounx roauH. IHAMBiAyasbHA KOMIIEHCAIiS JO3BOJISIE PO3BAHTAKUTH Bijl PEAKTUBHUX
CTPYMIB YCIO MEPEXKY BUPOOHUYOrO MignpueMcTBa. [IpoTe 1el crocié moTpedye 3HaYHUX
KalliTaJbHUX BKJIaJeHb. KpiM TOro, yac poOOTH KOMIIEHCYIOUHMX IPHCTPOIB 3aJEXKHUTh Bil
TPUBAJIOCTI BMUKAHHS €JIEKTponpuiiMada, 00 Mpu BUMKHEHHI HOr0 3 MEpeXi BUMUKAETHCS 1
KoHJIeHCcaTopHa OaTapes. [lOTYXHICTH KOHAEHCATOPIB OOMEKYE TaKOXK  SIBHIIE
camo30y/keHHs IBUryHa. [Ipm camMo30ymkeHHI Hampyra Ha 3aTHCKadax JBHIYHa
3pOCTa€e TPOIMOPLUIHHO CTPyMy KOHJAEHCAaTOopa Ta MIBUIKOCTI pOTOpa JABHIYHA.
Benuunna Hampyrm moke 30utemmTHCS 10 160% Bim HomiHanbHOI. Po3pobieHo croci0,
SIKMH JTO3BOJISIE YHUKATH caM030y/PKEHHsI IBUTYHA.

BucnoBku. Pe3ynbratn pekoMeHIyeThCsl 3aCTOCOBYBATH Ha MiJNPUEMCTaX XapyoBOi
MIPOMUCIIOBOCTI 3 METOIO MiJIBUIIEHHSI KOe(illieHTa MOTYXHOCTI.

KunrouoBi cnoBa: peaxmusna nomydicnicmov, eiekKmponocmayanis, KOMREHCayis,
KOHOEHCamop, 08UYH.

MapkeTuHr

CouianbHi aceKTH reHeTUKH Ta X HACTIIKY /IS NOIMPEHHS B CYyCHiIbCTBI
reHeTHYHO MOAH(IKOBAHNX XapYOBUX MPOAYKTIB i HOBUX Xap4OBHX TEXHOJIOTii

Nwankwo Ignatius Uche
Nnamdi Azikiwe University, Awka, Hicepis

Beryn. Meroto naHOi  OIJISIIOBOI CTAaTTI € JOCHTIDKEHHS COLIajJbHUX (HaKTOpiB
TEHETUKH Ta IX BIUIUBYHA MOIIUPEHHS T'€HETUYHO MOAM(IKOBAHUX XapUYOBUX IPOAYKTIB i
HOBUX TEXHOJIOTIH.

Marepianu Ta Metoan. /[ y3arajgbpHEHHS! Cy4acHOTO CTaHy JOCIIKEHb 3 Ii€l

TEMH IPOaHaIi30BaHO HU3KY Tpalb. Takok 0yI0 3aCTOCOBAHO KOMIUIEKCHHH TEOPETUIHUH
MiAXiA y TOETHAaHHI 3 YSABJIEGHHSAMH IPO MapKyBaHHS, CHMBOJIYHOIO B3a€EMOIEI0 Ta
CUTYAIIIHAM IiIX0I0M.
Pesyabratn Ta ofroBopennsi. He3Bakaioum Ha Oe3NpelieieHTHI HAyKOBI BiIKPUTTS B
rajiy3i TeHETHKH, HETraTHBHA COIliaIbHA PEaKIlis 1 KBOJIC PO3MOBCIOKCHHS XapaKTEePU3ye
BiJIMIOBi/Ib CYCIIJIbCTBA Ha T€HETHMYHO MOAU(IKOBaHI Xap4yoBi MPOAYKTH Ta TEXHOJOTII iX
BUpOOHUIITBA. OIIHEHO 3HAYCHHS COIIAaJBHOTO CEPEIOBHINA Y PO3BUTKY 1 BIPOBAKEHI
TEHETUYHUX TEXHOJOTiH Xap4YOBHX NMPOAYKTIB. Y CTaTTi CTBEPIDKYETHCS, IO KYJIBTYpPHI,
COIIaTBHO-TTONIITHYHI, CKOHOMIYHI ¥ €TWYHI MPOOJIEMHU MOBUHHI OYyTH B3ATi J0 PO3IJIANY,
TOMY 1[0 BU3HAYAIOTh CHPUHHATTSA 1 MOUIMPEHHS T'€HETUYHO MOAM(IKOBaHMX IPOMYKTIB
XapuyBaHHsA. B CyCHiJIbCTBI 3poCTa€ poib COIadbHUX (AKTOPIB MNpPU BH3HAYEHHI
MPOJYKTIB XapuOBUMH a00 K TaKUMH, SIKI HE BBaXKAIOTHCS Xap4dOBMMH. lIparHeHHsS 10
MIBUIIEHHST SKOCTI XapuoBUX IIPOAYKTIB 1 IPOJOBOJIBUOi 3a0€3MEYEHOCTI  MUITXOM
PO3LIMPEHHSI 3HAaHb Y Tally3i '€HETHKNA Ta HOBHX Xap4OBHX TEXHOJOTIH IMOBHHHI 3MIHHTH
HecTaOlIbHUIA XapakTep CHOXKHMBAIBKHX YIIOJ00aHb, sKi B OLIBLIOCTI MPOXUKTOBaHI
KYJIbTYPHHMH 1 MIHJIMBUMH COILIaJJbHUMH B3a€MO3B’sI3KaMu, KpiM 0i0(i3n4HUX (akTopis,
SIKi € BIZTHOCHO MOCTIHHUMH.

BucnoBok. IcHye morpeba y HOPMAaTHBHOMY IOKYMEHTI i OOMEXEHHSX 00
MOTEHIIHHNX HeOEe3IeK BiJ] TeHETUYHO MOAM(IKOBAaHMX XapuoBUX MpoAyKTiB. CollianbHi
MUTaHHS, SKI BIUIMBAIOTh Ha TEHETHWKY, M€HHO-MOAM(IKOBAaHI XapuoBi IPOAYKTH i HOBI
Xap4oBi TEXHOJIOTIT MOBUHHI OyTH 3p03yMilli Ta BU3HAHI.

KurouoBi ciioBa: cenemura, moougixayis, xapuysanus, coyiym.
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be3neka XUTTERIANbHOCTI

AHaJi3 MOKAa3HUKIB BUPOOHUYOr0 TPABMATH3MY Ha Po00YMX MicIAX MiAMPHEMCTB
Xap4o0Boi NPOMMCJIOBOCTI Y KpaiHu

1 : ] 1 2
Ompra €stymenko , Anina Cipuxk , [lerpo ITopotsko , TetstHa KprokoBcbka
Hayionanvuuii ynisepcumem xapuosux mexuonoeiu, Kuis, Ykpaina
Mozunvoscviuii depoicasnuil ynisepcumem npodosonvemsa, M. Moeunvos, Pecnybnixa binopyce

Beryn. [locnimkeHHs yMOB Tpalli, IPHYHH 1 0OCTaBUH BUPOOHUYOrO TPaBMATHU3MY
JIO3BOJIUTH PO3POOUTH ¥ OOIpyHTOBaHI €(pEeKTHUBHI IUIAXH NPOPUIAKTHKA 1 3HIKCHHS
PH3HKY TpaBMYyBaHHSI IPAIliBHUKIB Xap4OBOI IIPOMHCIIOBOCTI.

Martepianu i metomu. JlocnmiKeHHs NpOBElEHI Ha OCHOBI aHaNi3y MOKa3HHUKIB
TpaBMaTH3My Ha BUPOOHUIITBI 3a 3BiTamMu JlepaBHOI CITy)KOM CTATHCTHKHA YKpaiHH 3a
mepion 3 2003 mo 2013 poku. BpaxoBaHO mOCBiI aHaTi3y HENIACHUX BHIAJIKIB Ha
MAIIPUEMCTBAX PI3HOMaHITHHX rajy3ei sK B YKpaiHi, Tak i 32 KOPAOHOM.

Pe3yabraTu i 00roBopeHHs1. AHaII3 CTATUCTUYHUX JaHUX ITOKa3HUKIB BUPOOHUYOIO
TpaBMaTH3My CBiIYaTh IPO T€, 10 B XapyoBidi MpoMHCIOBOCTI YKpainu mporsrom 2003-
2013pp. KUIBKICTh HEIACHUX BUMNA/KIB 3MEHIIMIAcs Maibke B 4 pasu. [IpaniBHUKY ®KiHOUOT
CTaTi TpaBMYIOTbCS Y 2 pa3u MEHIIE, BiJl piBHS TpaBMaTtu3sMy 4oioBikiB. IIpencraBieHo
pe3yNbTaTh aHajli3y pO3NOJTy HEIIACHUX BHIQJKIB 32 OCHOBHHMH NPHYMHAMH, BUAAMHU
noAil, rpynamMu npogeciid, BIKOM, CTaTTIO, CTaKEM POOOTHU B XapuOBil IPOMHCIOBOCTI.
BcranoBieno, 1o opranizamiiiHi Ta KkBamidikaiiiiHi TPUYHMHU 3yMOBIIOIOTH 10 72%
BUPOOHMYMX TPaBM Yy XapyoBili NMpOMHCIOBOCTi. Po3paxoBaHO MOKa3HUKH YacTOTH 1
TSDKKOCTI TpaBMaTtu3Mmy. BCTaHOBJIEHO, IO BelWKa 4YacTKa TpaBM IIPHUIIAJAE Ha
JIOCBITYEHUX TMPALiBHUKIB, SIKI MalOTh CTaX poOoTH Oinbiie 20 pokiB, Ta HA POOITHHKIB 3i
cTaxkeM pobotu 3a mpodeciero 10 poky. Ha mi ¢aktu ciig 3BepTaTéH OCOOIUBY yBary Iif
Yyac MpOBEICHHS MTEPBUHHOIO Ta IIOBTOPHOT'0 1HCTPYKTaXiB Ha pododomy Micwi. Kpim Toro
HEOOXITHO MiABUIIUTH SIKICTh CaMHX IHCTPYKTaXKiB, MOCHIUTH KOHTPOJbL 3a POOOTOMO
MIPAIIBHUKIB 3 HEBEIUKUM (PaxXOBUM CTa)KeM. BiJIbIl HiXK y ITOJIOBHHI HEIIACHUX BHUIIAJKIB
MOPYITHUKAMHU 3aKOHOJNABCTBA IIPO OXOpPOHY Tpami Oyau pi3HOro piBHS KEPiBHHUKH
Xap4oBHX MiINPUEMCTB, TOMY HEOOXiIHO MiJBHIIMTH BiJIIOBiNAIBHICTh KEPIBHUKIB YCiX
PIBHIB Ha MiJIPHEMCTBAX Tajy3l 3 METOIO 3aro0iraHHs MOPYIIEHHS HUMHU 3aKOHO/IaBCTBA
PO OXOPOHY Mpalli, U0 MPU3BOIATH 10 HEIACHUX BUITAIKIB.

BucnoBok. Pe3ynbratu [OCHIDKEHHS PEKOMEHIYETHCS BHKOPHUCTOBYBATH MU
BJIOCKOHAJICHHI NPOEKTIB YIPABIIHCHKUX pIllleHb 1100 3a0e3rnedeHHs Oe3neYyHHX YMOB
pari NpamiBHUKIB XapuyOBUX i IITPHUEMCTB.

KurouoBi ciioBa: 6esnexa, npays, mpasmamusm, pusux, HewdcHuil 6UNAOOK.
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AHHOTAIIMU

MuuieBble TeEXHONMOrMm

KaprodeabHblii neKTHH: coco0bl H3BJIe4YeHMs], PH3MKO-XUMHYecKHe CBOHCTBA U
0CO0EHHOCTH CTPYKTYPBI

1 1 1 2
Enena I'paboBckast , Anna [actyx', Beponrka MouceeBa ', Biamvrp MupomHuk
1 - Hayuonanvnulii ynusepcumem nuuyesvix mexvonoeuti, Kues, Yxkpauna

2 - Hayuonanvrolil yHueepcumem ouopecypcos u npupooonoiwsosanus, Kues, Yxpauna

Beenenne. Cripoc Ha NMEKTHH W MEKTUHOMPOMYKTHI YBEIMYHMBACTCS C KAXKIBIM TOJIOM.
[pom3BoacTBO MEKTHHA M3 KapTO(ENbHBIX OTXOIOB HE TONBKO YBEIUYUT aCCOPTHMEHT
MIEKTUHOMPOIYKTUB, HO M YMEHBIIUT KOJIMYECTBO OTXO/IOB, YTO HEMAJIOBAYKHO C TOUKH 3PEHHUS
SKOJIOTHH.

Marepuanbl 1 Metonbl. KaprodensHylo Me3ry MmoiBepraiy KHCIOTHOMY THIPOIH3Y C
LENbI0 M3BNedeHus: nekTrHa. Cyxoi KapToeNnbHBIA MeKTHH ObUT UCCIEIOBAH CIENYIOIUMH
METOlAMU: COJiepyKaHie OaJUTaCTHBIX COEIMHEHHH - BECOBBIM METOJIOM; AHATMTHYECKUE
XapaKTepPUCTHKU (COJEp)KaHUE METOKCHIIBHBIX, CBOOOJHBIX KapOOKCHJIBHBIX TPYIII, CTENCHb
aTepUpHKALIK )ONPEIEIISUTH METOJJOM TUTpoBanus [9, 11].

CTpyKTypy MOTy4eHHBIX TIEKTUHOB HCCIeioBay ¢ nomorbio MK-criektpockonum.

Pesynbratel m  o0cyxnenume. lccmenoBaHa KWHETHKa IIpoliecca  THIPONH3a-
SKCTParupoBaHMsl MEKTHHOBBIX BEIIECTB M3 KapTodenbHOW Me3rd. Ilyrem ruaHUpoBaHUs
SKCIEPUMEHTa W CTaTHCTHYECKOH OOpaOOTKH OSKCIEPUMEHTAIBHBIX JIAaHHBIX OMpe/IeICHbI
ONTUMAJIBHBIE MTAPAMETPBI Mpolecca THAPOIIH3a-IKCTParUPOBaHMsl KapTOPEIbHOTO TIeKTHHA:
KOHIIEHTpaLust KUcioTsl 1,45% K rumponusHoil Macce; IpOoAODKUTENbHOCT riaponusa 70,5
MUHYT; TeMrepaTypa mnpotecca 72°C.

OC00EHHOCTH CTPYKTYPBI IOTYYEHHOTO TIEKTUHA UCCIISA0BAHbI ¢ omonipio Metona K-
CIIEKTPOCKONHUH. BBIACHEHO, YTO MEKTUH, M3BSATHIA W3 KapTOQeIs, CONECPKUT 3HAYUTEIHHOE
KOJIMYECTBO OaJlTaCTHBIX BEIECTB M HMMEET BBICOKYIO METOKCHIIBHBIE COCTaBistfonryo. C
TIOMOIIBI0 MHUKpodoTorpagupoBaHus MOKa3aHO, TOMyYeHHbIE O0pa3libl MEKTHHA CONIEpXkKaT
3HAYMTENIPHOE KOJIMYECTBO KpaxMmaja, KOTOpBI TOIBEpraercs TUAPONU3Y BMeECTe C
MEKTHHOBBIMU BELIECTBAMH W OCAKAAeTcsl STaHoiIoM. Vcronmp3oBaHue (epMEHTOB [UIst
TUZIPONM3a CHIPHS MOBBILIAET YUCTOTY HEKTHHA.

BobIBoabl. YcTaHOBIIEHO, YTO KapTO(ENbHAsE Me3ra — SIBISIETCS MEPCIEKTHBHBIMCHIPHEM
JUTSI IPOM3BOJICTBA TIEKTHHA.

KaroueBble ciioBa: nekmuH, euoponus, kapmoghenn, mesea, UK-cnexmpeo.

TpeGoBaHus K Ka4eCTBY TeXHOIOTH4eCKOH BOIBI /11 IPUTOTOBJIEHHUS] HATIUTKOB M3
YaifHOT 0 CHIPbS

Enena Kopanenko, J{mutpuii Betpos
Ooecckast HAYUOHATLHASL akadeMusi nuwesvblx mexronoeuti, Odecca, Yxpauna

Beenenue. llens Hacrosiero uccienoBaHus — pa3padoTaTh HAaydHO-OOOCHOBaHHBIE
TpeOOBaHMs K TEXHOIIOTHMYECKOW BOJIE JUTsl IPUTOTOBJICHHS YaifHBIX HAIIUTKOB.

Metoansl U Matepuanbl. KpylTHOTHUCTOBOM 4YepHBIN M 3€leHBI 4ail MPOW3BOACTBA
HlIpu Jlanka. MozenbHble pacTBOpbI COOCTBEHHOIO NPHUroToBiIeHHA. OmpeneneHue oOLIEro
cozieprKaHus MONMU(EHONBHBIX BEIIECTB B YaiHBIX HAIUTKAaX MPOBOAMIHM C IOMOIIBIO METO/IA
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®onuna-Yokanpreo. OrmpeneneHne OCTaJBHBIX TOKa3aTeNell  OCYHIECTBILUIM  COIJIaCHO
CTaHJaPTHBIM METOHKaM.

PesyabTathl M oOcy:xaeHue. Ilpu KOHIIEHTpalluu CoOJeH IKECTKOCTH, paBHOM
7 MMOITB/ZIM’, TIPOMCXOIUT CHIDKEHHE CONEp/KaHMs MOTHMEHONBHBIX BemecTs Ha 179 mr/av’ (¢
439 110 260 Mr/M’) B HATIHTKE HA OCHOBE YEPHOTO yas, i Ha 184 mr/mv’ (¢ 816 10 632 Mr/mv)
B HAITUTKE HA OCHOBE 3elieHOro 4as. [IpucyrcTBue coreil )KEeCTKOCTH B BOJE OTPHIATENHHO
BJIMSIET HA LIBET, BKYC M apoMar YaiHbIX HANMUTKOB. JIydnimii BKyc MMeNnu yaliHble HAIWTKH,
TIPUrOTOBIIEHHBIE HA BOJIE CO 3HAYEHHEM CYXOro OCTaTka Ha ypoBHe 200 mr/av’. [Tpu 3HaueHHH
noKasaTens  MEPMAHTAHATHOH  OKHCIseMocTH  Oomee 1 mrOy/iM®  yxymmiaercs
OpraHoOJIeNTUYECKHE TOKa3aTell YaifHbIX HAaIMTKOB, OCOOEHHO BKYyC. [Ipu KOHIEHTpaimu
OCTAaTOYHOro CBOGOIHOrO Xiopa 0,2 MI/IM® BKYC MOTEPSUI BHIPA3HTENBHOCT, a 3arax das,
OCOOEHHO 3€JIEHOTO, CTAaHOBWIICA €/IBa 3aMETCHBIM. [IpM KOHLEHTpalMd CBOOOIHOrO
ocratouHoro xiopa 0,4 Mr/am’ s 3eeHoro uast u 0,5 MI/IM’ Ul YepHOro yasi HAUHHAIOT
YyBCTBOBAThCS 3alax XJIOpa, B pe3ylbTaTe 4Yero BO3HHMKAET J>KEJaHWE OTKa3aThCsl OT
ynotpe0nenus HanuTkoB. CoziepskaHue OCTaTOYHOro CBOOOTHOTO XJI0pa B BOZIE 00YCIIaBIUBACT
CHWKEHHE CoflepKaHus MoMU(eHONbHbIX BemlecTs, ButamuHa C u koderHa B HarTkax. [Ipu
KOHIIGHTPAIIMsS OCTATOYHOro CBOOOJHOrO xiopa 0,5 Mr/aM’ cosepskanue MOMH(EHOTbHBIX
BeIlIecTB cHkaeTcs Ha 11% B yepHoM vae u Ha 8,5 % B 3eneHoM. |1 MpUroTOBNIEHUS YaiHbIX
HAIlUTKOB C BBICOKUMH OpraHOJENTUYECKHMH ITOKA3aTesIMU U MHHHMAJIBHBIMU TIOTEPSIMU
TIOJIE3HBIX BEILECTB PEKOMEH/YeTCSl HCIIOIb30BaTh BOAY C COIEpKaHHEM CBOOOJHOIO
ocrarouHoro xJyopa a0 0,1 Mr/aM’ , Mequ — 10 1 Mo/’ , JKee3a obriero — 10 0,2 Mo/’ , colen
JKECTKOCTH — JI0 2 MMOJIB/IM , 3HAUCHHEM TepMAHrAHATHOM OKHCIseMocTH 10 2 MrOy/a’,
cyxoro ocratka — 100 — 250 mr/mv’. IIpHTOTOBIGHHE HAIMTKOB M3 YaHHOTO CHIPbS Ha
JIOTIOJIHUTEIEHO OYHMILIEHHOW BOJONPOBOJHOM BOJE, KOTOpasi COOTBETCTBYET YKa3aHHBIM
TpeOOBaHMAM, TIO3BOJIICT CHU3KTH MTOTEPH MOMM(EHOIBHBIX BellecTB B 1,5 pa3a, BuramuHa C —
no 2,5 pasel, kopenHa Ha 10 %, a Takke CYyIIECTBEHHO YJIYYIIHTh OPraHOJENTHYECKHE
TOKa3aTe/li B CPaBHEHWM C HANMTKaMH, MPUTOTOBJICHHBIMH Ha BOIONPOBOIHOW Bome Oe3
JIOTIOJTHUTEIEHOH OYHMCTKH.

BouiBonbl. PexoMeHayeM 3aBeleHUSM PECTOPAHHOTO XO3SMCTBA OPUEHTHPOBATHCS Ha
copMyupoBaHHbIE TPEOOBaHMS K BOJIE JUTSl YaHHBIX HAIIUTKOB.

KunroueBsle ciioBa: uail, hanumok, 6004, Kavecmeo.

O3n0poBuTEbHBIN 3P (PEeKT MACHBIX M3/IETHI € COeBHIM 0€JIKOBO-KMPOBbIM
ofdaraTuTeneM U KapparuHAHOM.

Oubra Macrmitayk', CBeTnana Maiikoa
JIb606CKULl MEXHUKYM MACO-MON0YHOU npombluiiennocmu Hayuonanenozo ynusepcumema
nuwesvix mexuonoeut, JIbeos, Yxpauna
JIb806CKULl UHCMUMYM IKOHOMUKYU U mypusma, JIbeos, Ykpauna

Bgenenmne. Llenbio nccnenoBanust sBIsieTcs: pa3padoTka COBEPIICHCTBOBAHUS TEXHOIOTUH
W3TOTOBJIEHHSI MSICHBIX OJTIOJT C 03I0pPOBHUTENHHBIMI KOMITOHEHTAMH, TAKMMH KaK KapparuHaH U
COEBBII ITOPOIIIOK.

Marepuanbl u  Meronbl. DYHKIMOHAIBHO-TEXHOIOIMYECKHE CBOWCTBAa  (hapima
ompesieieHa Tocie OOBAJIKH; ONTHMAaIbHOE KOJIMYECTBO COEBOTO MOPOIIKAa M KappardHaHa
omnpeienieHa (QYHKIMOHAJIBHBIM M pacueTHBIM METO/IaMH; KaueCTBO pa3paboTaHHBIX (apiieit
ONpPEJIENIEHO OPraHOJIENTUIECKUM U (PH3UKO-XUMHUYECKHM METOJAMH; OpPraHOJENTHYECKHM U
AQHAJUTUYECKUM METOJ[aMH OIpe/IeIeHBI JTyUIINe U3/IeHs.

PesyabTatsl u odcyxaenne. Kypunslii dapii, NpuroToBieHHBIH Tocie py4HOH 00BaJIKy,
MPEBOCXOIUT TIOKA3aTeNX MsCa MEXaHW4ecKoi oOBanku Kyp mo BY3 Ha 11,8 %, no XXVY3 Ha
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3,76%. Dto0 cBsI3aHO C TeM, 4TO MHOMGUOPHIIBI (hapliia pydaHOl 0OBaJKK 00pa3yroT YCTOHYHBYIO
OCITKOBO JKHUPOBYIO MatpHily. Pa3paboTaHbl penenTyphl MSCHBIX 0a30BbIX (apiiei: dapir 1
cojieprka B cBoeM cocTaBe 20% MUILEBOI pacTUTENFHON KOMIIO3UIMHI, COCTOSIIIIEH U3 COEBOTO
TIOpOIIIKa ¥ TIOpoIKa KapparuHana (3: 1) Ha ocHoBe KypuHoro ¢apuia; dapm 2 - 20% GenkoBo-
YKUPOBOH SMYIILCUH HAa OCHOBE PACTHTEIBLHOTO Macia, B ToM 4ucie 15% coeBoro moporika, 1%
TOpOIIIKa KapparkHaHa Ha OCHOBe KypuHoro ¢apmia; ¢apm 3 - 20% OenxoBO-KUpPOBOI
SMYJIbCUM Ha OCHOBE CBMHMHBI M coeBoro mopomka (1: 1) u 1% mopomka kaparuHaHa, Ha
ocHOBe KypuHoro apma; c¢apm 4 - 20% OeIKOBO-KMPOBOH 3SMYJILCHMH Ha OCHOBE
pacturtenbHOro Macna u 3% Iropolika KapparuHaHa, Ha OCHOBE TOBSDKbEro (apia.

Beenenne coeBoro OeiIKOBO-)KUPOBOTO 00OTaTUTENS M IMOPOIIKA KaparnHaHa MO3BOJISIET
COKpaTUTh TMOTEPH MACCHI 1O CpaBHEHMIO ¢ KOHTpoieM Ha 55%. Ilo opraHonmentTuuecKuMu
TOKa3aTelM BBICOKME OLEHKH TONY4YHiI MOAMMUIMPOBAHBI C KypuHOTO (hapmia c
Jno0aBjieHHEM COeBOro Tmopomka - 145 © M KapparMHaHa - S5 T, W KOTJIETH
YCOBEPIICHCTBOBAHHBIEC - M3/IEJIME U3 TOBSKbEro (apir ¢ 100aBIEHMEM COEBOTO MOPOIIKa
(120 1.), n kapparunas — (30 r).

BoiBoabl. Takum 00Opa3oM, BHEApEHHE B TEXHOIOTMIO MSCHBIX OJIION KappariHaHa |
COEBOTrO IIOpOIIKA TIOBBIMIAET OPraHOJNENTHYECKYI0 OLEHKY OIfo[, TaKkKe JIOCTHUraercs
037I0POBUTEINBHBIN APPEKT.

KnroueBsle cioBa: kappazunan, cos, nopowox, ghapus, Komuema.

Bimsinue o0rydeHHsi HA MPOXOBOJILCTBEHHYIO 0€30MACHOCTH W KAUeCTBO MYETHHOM
00HOKKH

Oubra Crexko', Heomna Jlomosa®, Cepreit Haprkuprir’, 3amMupa Murraneesa’
1 — Hayuonanvnoui ynusepcumem 6uopecypcos u npupooononvzosanusi Yxpaunel, Kues, Ykpauna
2 — benoyepkosckutl HayuoHanbHbll azpapHbiil yrusepcumem, 2. benas Llepxoew, Yrpauna
3 — Kazanckuii HayuoHanbHbll UCCTIe008AMENbCKULL meXHono2udecKull yuusepcumem, 2. Kasanw,
Tamapcman

Bgenenne. [TuenuHas NbUIbLA MIMPOKO MCHONB3YETCS B KauecTBE MHUILEBOW JT00aBKH, a
TaKKe B pa3paboTKe MPOAYKTOB MuTaHMs. MccaenoBaHue MPOBOIMTCS C LEIBIO OMpPENeICHHs
Leneco00pa3HOCTH 1e3MH(EKIINH MTBUTBIIEI METOIO0M OOJTyUEeHHUSL.

Marepuanbl 1 MeToAbl. B SKcniepuMeHTe HCIIONB30Baiach MbUiblia M3 Kapnartckoro
pervoHa YKpauHbl B COOTBETCTBUH C JEHUCTBYIOIIEH HOPMATHBHOM JTOKyMEeHTalue YKpauHbl.
DKCIepUMEHTAILHBIE 00pasibl  o0mydany yieTpaduonerom B no3e 2-8 kI'p, a 3areM
aHATM3MPOBAIM UX XUMHUYECKHH COCTaB, MUKPOOMOJIOTHYECKHE TTOKa3aTen 0e30MacHOCTH U
ONpEJIeNSUTH  CTENEeHb OKWCIICHWS JIMIMIOB, KCIONB3ys KJIACCHYECKWe MeToibl. Bce
WCCIIEJIOBaHNS TIPOBOAMINCH TpPOeKpaTHO. CTAaTHCTHYECKHH aHalIn3 SKCIEPUMEHTAIbHBIX
JIAHHBIX MIPOBOIWIM C HCIIONb30BaHueM Excel, yporeHs nocroBepHocTH P < 0,05.

PesyabTratel M o0cy:KaeHWe. YBEIMYEHHE J03bI OONYYECHHsS IBUIBIEI TPHBOAUT K
CHWKEHHIO KOJIMYECTBAa KOJIOHWEOOPa3YIOIIMX €IMHHUII MUKPOOHBIX momymsiumil. Tak, 2 kI'p
YHUUTOXKAIOT 45,5% a3poOHBIX MHKPOOPTaHM3MOB, Oonee 40% npoxoxeit u 41,5% - mreceHw.
B ciydae nprMeHeHus TOBEpXHOCTHOH 710361 4KI p HaOIII01aeTCsl TOUTH TTIOJTHOE NCYE3HOBEHNE
HEXeJIAaTeIbHOH MUKpOMIOpsl M ocraeTcs MeHee 25% adpoOHBIX MHKPOOOB OT HX
n3HaYaNpHOro KonmmuectBa. OOmydennme Bbime 4 KI[p CHIDKaeT KOJNMYECTBO BCEX
YKU3HECTIOCOOHBIX KIIETOK B TIHUIBIE Ha 99,9%. YBennueHue 10361 00pabOTKH NBUIBIBI OT 2 10
8 x[p He OKka3bIBacT OTPUIIATEIILHOTO BIIMSHMS Ha COJIEPYKAHHE OCHOBHBIX KOMITOHEHTOB
TIBUTBIIBI, HO MpH 103€ 2 KI'p yBETUUIIOCh KOMMYECTBO MAJIOHOBOIO Auanbaeruaa Ha 3,35 %, a
npu 4 x['p — Ha 5,86 % 10 CpaBHEHHIO C KOHTPOJIBHBIM 00pasiioM. [lo3a 2 u 4 k['p yMeHbIIaeT
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Hayare GIaBoHOMIOB Ha 3 % u 5 %. DTH Mephl TakKe YMEHBINAOT -KapOTHH B TECTaxX Ha
1,2 % u 2,7 %, COOTBETCTBEHHO.

BeiBonpl. 'aMma oOnydeHre 00dazaeT psaoM MPHOPHTETOB, OOECTIEYMBas MPH STOM
BBICOKHII ypOBEHb CTEPWJILHOCTH. Mcmonb3ys 3TOT cnocod 00paOOTKM TBUIBIBI ISt
TIOBBIIIIEHHE YPOBHS MHUKPOOHOJIOTHYECKOH O€30MacHOCTH W BOSMOXKHOCTH JIAJTbHEHINIETO
UCTIONIB30BaHKSI B TPOW3BOJCTBE KHCIOMOJOYHBIX HAIUTKOB, BIIOJIHE pEAITBHO JIOCTUYB
CTEMEHH €€ YHCTOThI, COXPaHUB IpH 3ToM 10 95 + 1,5% sccennmanbhbix 99,9 % Bemects.

KroueBble cii0Ba: oo1yuenue, 00HONCKA, MUKDOOUONO2USI, KAPOMUHOUO, (DIIABOHOUO.

MonenupoBanue cocTaBa HI3KOKAJIOPHIHOT0 MPOXYKTA HA OCHOBE MEKTHHA

Haranbs KOHI[paT}OKl, Tatssina Crenanosa’, [Taper HI/IBOBapOB3 , EBrenmit HI/IBOBapOB3
1 — Jlnenponemposckuii nayuonanvroiil yrueepcumem umenu Onecs I'onuapa, [nenponempogck,
Vrpauna
2 — Cymckoui Hayuonanvbhbvlii azpaphblii yuusepcumem, Cymol, Ykpauna
3 — Xapuvkosckuii 20cyoapcmeentblil yHusepcumen numanusi u mopeogiu, Xapvkos, Yxpauna

Brenenne. YcranosieHa 3(p(heKTUBHOCTh UCIIOIB30BaHS TOPOIIIKA SIMYHON CKOPJIYIIBI B
Ka4eCcTBE MCTOYHHKA CBOOOIHBIX HOHOB KaJIBIIUS TS TOYYEHHS YIIPYTO-3IaCTHYHBIX TelIeH Ha
OCHOBE TICKTHHA.

Marepuasbl W MeToAbl. METOIOM  OIHOOCEBOTO CXKAaTHsS IIyaHCOHOM  Ha
MouHIIUpoBaHHBIX Becax Kapruna-CoronoBoil u3MepsiHa CTereHs JaehopMarii MOJCTBHBIX
obpasmo  cuctemsr «NEApectin — Ca’» BO BpeMeHH, IO ACHCTBHEM MOCTOSHHOIO
HanpsbkeHus. CpaBHUTEIBHBIA aHAIM3 KPUBBIX KHHETHKHU AedhOopMaIdi MOIETbHIX 00pasIios,
TO3BOJIWI  paccumMTtath  Kod(duimeHt Bs3kocTH (77), Momyns ynpyroctd (E) u mpyrue
PCOJIOTUYECKUE TTAPAMETPBL.

Pesynbratel M o0cy:xmenne. [TyréM HMOHOTPOITHOrO Treieo0pa3oBaHMsl MPH yJaCTHU
HH3KO3TePU(UIIMPOBAHHOTO  aMHIUPOBAHHOTO TCKTHHA CO3[aHA IHMINEBas  CHUCTEMa
«NEApectin — Ca*'», uto moarepxaaer 3bp¢eKTHBHOCTb HCIOIB30BAHHS MOPOIIKA SHIHOI
CKapiIymy B KauecTBE MCTOYHHMKA CBOOONHBIX HOHOB KAaJbIMA IS IONYYCHHUS YIIPYTO-
aNacTHYHBIX Teliei. COorNlacHO pe3yNIbTaTOM CPaBHUTEIBHOIO aHaKM3a KPHBBIX KHHECTHKH
nedopMaIi  YCTAHOBJICGHO COOTHOIICHHE cocTaBitomux cucteMbl: NEA pectin : TISIC
kucnota murpatHas — 1 : 0,2 : 0,13 coorBerctBenHo. Crankue Oroma ¢ OCHOBOM U3
CTPYKTYPHPOBAHHOTO MEKTHHCOMEP)KAIET00 MPOIYKTa MMEIOT MOHIKCHHYIO KAIOPIHHOCTH
(moutu Ha 17...18% B CpaBHEHHUHM C KEITATHHCOACPKALIMMHE) MPH BHICOKOH (PH3HOIOTHIESCKON
LICHHOCTH, MOCKOJIbKY COCTABJISFOIIHE TIOTHOCTBIO Pa3JiaraloTCs B OT/IENEC TOHKOIO KHIIICYHHKA
Y BBICBOOOYK/IAFOT KaJIBIIMI MIMEHHO B TOUKE €0 IMPUPOTHOTO BCACHIBAHUSL.

DOxoHOMHUYECKU  3PdeKkT pa3pabOTKM COCTOMT B TOM, YTO HCIOJIB30BaHUE
HU3KOKAJIOPHITHOrO TIPOAyKTa Ha ocHoBe crcteMbl «NEApectin — Ca’'» B cocTaBe Clamkmx
OO C  TeenomoOHOM  CTPYKTYpOM, TO3BOJIMT — COKPATUTh  IPOAODKUTEILHOCTH
TexHoNoruueckoro mporeca Ha 45...50% 3a cyer CcoOKpalleHus BpPEMEHHU MOIATOTOBKH
reneoOpaszoBaTers (3aMayMBaHUe). Tarke TOTOBasi MPOMYKIUS He TpeOyeT OXJaKICHHS MPU
MOHIKCHHBIX TEeMIIepaTypax, IO IO3BOJSET CIKOHOMHUTh Ha JSHEprorparax M o0bEMax
XOJIOAWILHOTO 000PYI0BaHHUS.

BoiBoabl. D(PheKTHBHOCTh HCIONB30BAHMS TOPOIIKA SHYHOW CKOPJIYIIBI B KAa4yecTBE
TIPUPOIHOrO UCTOYHHKA CBOOOIHBIX MOHOB KAJIBIAS PEATH3YETCS TPU YCIIOBHU COOTHOIIICHHUS
koMmoHeHTOB B cucteMe NEA pectin : TSI : xucmora mwrpatHas — 1 @ 0,2 : 0,13
COOTBETCTBEHHO.

KmioueBsie ciioBa: nexmun, 2eneobpazosanue, Kaibyutl, peoiocus.
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OnTuMH3aNnMs COCTaBa CMECH CHMILIEKC-METOIOM

Enena Ononpuituyk, Enena I'pek, Amna Tumuyk
Hayuonanvnwiii ynusepcumem nuwesvix mexuonoeuti, Kues, Yxpauna

BBenenne. AKTyalbHOCTb TE€MBI OOYCIIOBIIEHA HEOOXOAMMOCTHIO Pa3pabOTKH CIIOXHBIX
MHOTOKOMITOHEHTHBIX TIPOJIYKTOB C 33JIJaHHBIM KOMILIEKCOM KaueCTBEHHBIX M KOJMYECTBEHHBIX
ToKasaTeNiel, XapakTepu3YIOIIMX HE TONBKO IOTPEOUTENbCKUE CBOMCTBa, HO U
(YHKIIMOHATEHO-TEXHOJIOT MYECKHE.

Marepuasbl W MeToAbl. lICHonb30BaH — aNropuTM — CHMIDIEKC — TTaHUPOBAHUS
SKCIIEPUMEHTa Uil ONTHMH3alldd  COOTHOIICHWS ~ TPEXKOMIIOHEHTHOH CMeCH  C
BOZIOCBSI3BIBAIOIIIEMH CBOMCTBAMH, COCTOSIIEH M3 TIPOIYKTOB Tepepadotky muenuns! (I[T11T) -
MYKH MIIEHUYHON, KPYIIbI MAHHOH ¥ 3KCTPYMPOBAHHOM.

Pesyabratel u  obcy:xkmenne. C 1IeMbI0  COXPAaHEHUs] MacChl MOJIOYHO-OEITKOBBIX
KOHIIGHTPATOB (TBOpOra M aIbOYMHWHHOM MAacchl) NpEIIararoTcss TEXHOJIOTHYECKHE Mepbl,
MPEAYCMATPHUBAIOIINE COYETAHUE BBIIICYKa3aHHBIX PACTHTENHHBIX HHIPEUEHTOB C MOIOYHON
OCHOBOM I PEryJIMPOBaHUS KAYECTBEHHBIX M KOJIMYECTBEHHBIX IOKa3aTeled BO BPEMs
JUTUTENFHOTO XpaHEeHHs] TIPU HIBKKX Temrieparypax. CBs3bIBaHHE CBOOOIHOW Biard emie 10
3aMOpaXMBAaHHUSI HWMEET TMONOXKUTENbHBIN dddexr mocne pedpocrammu. CocraBieHa
nH(POPMAIMOHHAsT MaTPHIIA JTAHHBIX YISl TPOBENICHHST ONTUMU3ALMN COOTHOIICHHSI B CMECSX
[IIIT ¢ BiaroyaepKMBAIOIMMH CIIOCOOHOCTSIMH, KOTOpBIE BHOCSATCS B KommdectBe 6 % Kk
Macce MOJIOYHO-OeITKOBOro KOHIIeHTpara. B olieM Buje mporece pereHnst MaTeMaTHaecKon
MOJIENI COCTOMT C OTAENBHBIX IOCIIEIOBATELHBIX ATAIIOB: BHIOOP 00BEKTAa TPOEKTUPOBAHMUS,
OmnpeJIelieHue IIeTd  WCCIEIOBAaHMS, BBIOOp KPUTEpUsS ONTHMAJIBHOCTH, —OIpe/eIeHne
HEW3BECTHBIX 1 OCHOBHBIX OrpaHUYEHHH, MaTeMaTHUeCKOH (hopMasn3aliy.

Hay4yHo 00OCHOBaHO ONTHMAalbHOE COOTHOILIEHHE B CMECH IPOAYKTOB I€pepabOTKH
mmennnpl (TTIT) (Myka mmeHHYHas: Kpyna MaHHas dKCTpyHar Kpynbl ManHo# - 7,3: 40,0:
52,7), BHECEHHE KOTOPBIX YIOBIETBOPSIET TPEOOBAHMUIO 10 BIIATOYIEP)KHBAIOLIEH CIIOCOOHOCTH
(82,0 & 2)% OenmkoBO-pacTUTENBLHON OCHOBBI HA TAIle €€ COCTABJICHHUS ITepe]T 3aMOpaKUBAHHUEM
C MOCIIETYIOIIMM HCIIONB30BaHHEM B TEXHOJIOTHH MOy (haOpPHKATOB.

KomrosnnmonHasi BapHalysl COOTHOIIEHHH pacTUTENBHBIX HMHIPEIUEHTOB II03BOJISET
PacueTHO OINpENETUTh MAaKCUMAIIbHYIO (MHHHUMAJIBHYIO) BIIAroyAep>KHUBAIONIYIO CIIOCOOHOCTh
OENIKOBO-PaCTUTEIILHONH OCHOBBI TIPY pa3inyHbIX coorHomeHusix [T

BeiBonpl. Merox onTMMHM3aLMK  COOTHOIICHHMS KOMIIOHEHTOB CMECH TPOIYKTOB
niepepabOTKH TIIEHUIIBI PEKOMEH/TYeTCS UCTIONB30BATh ISl pa3padOTKH MHOTOKOMITOHEHTHBIX
noy(haOpHUKaTOB Ha MOJIOYHO-OCITKOBOM OCHOBE C 3aJJAHHBIMU CBOHCTBAMHU.

KnroueBsle cioBa: mon0x0, 6enok, cmecs, nueHuyd, CUMNIEKC.

Mukpobuonorus, 6uorexHonorms

Onpenenenne KHHETHYECKAX MAPAMETPOB NMEPHOANIECKOT0 KYJILTHBHPOBAHUS
Lactobacillus plantarum X2 ¢ npoduoTH4eCKUM NMOTEHUHATIOM, BbIIeJIEHHOT0 U3
CIOHTAHHO (PePMEHTHPOBAHHOM TECTOBOM 3aKBaCKHN

Pocuna Jlenkosa, boraan 'opanos, 3anpsina /{enkoa, Becena I1loncka, I'eopru KoctoB
Yuusepcumem nuweswvix mexnonoeuti, Ilnosous, boneapus

BBeneHne. Ka)K,Z[BIﬁ HpO6I/IOTI/I‘{eCKI/II71 mTaMM  JIOJDKEH  IIO3BOJIATL  MIPOBCJCHHE
TNPOMBIIUICHHBIX IPOICCCOB, BKIIOYAad MNPOMBIIIJICHHOC KYJIBTUBUPOBAHUE C HAKOIUICHUEM

BBICOKHX KOHHCHTpaHI/Iﬁ JKU3HECTIOCOOHBIX KIIETOK.
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Marepuasnl u MeToabl. VccenoBana nuHamuika pocta Lactobacillus plantarum X2 ¢
MPOOMOTUYECKMM TIOTEHIIMAIOM BO BpEMs NEPUOAMYECKOl (pepMeHTaImu B OHopeakTope ¢
MOCTOSTHHBIM MePEMEIITHBAHIEM MPH MTOCTOSIHHBIX YCIOBHUSIX.

PesynbTaThl U 06cyxaeHne. Bo BpeMst KyJIbTUBUPOBAHHUS IITAMMA KaK TPH CTATHYHBIX,
TaK ¥ JUHAMHAYHBIX YCIOBHSIX JOCTHUTHYTA BBICOKAs KOHIICHTPAIWS YKH3HECTIOCOOHBIX KIIETOK
(10'-10" KOE/cem®). TTomydeHHble MaTeMaTHUCCKHE MONETH MOKA3BIBAIOT, UTO YCIOBHS B
OuopeakTope SBISIIOTCS Ooriee MPEITOYTHTENbHBIME ISt pa3Butust Lactobacillus plantarum
X2, xoraa 3a 12 9acoB MONYYarOT CYCICH3HIO C BBICOKOH KOHIICHTpAIMCH YKM3HECTIOCOOHBIX
xierok (10-10"° KOE/em®). Do moxTsepxaaercs u Gonee KOpOTKoit Jar-dasoit (3 wac) u
6eee BHICOKOI Y/ICBbHOI CKOPOCTBIO POCTA (Hnay = 0,707 4ac’) Ipy AMHAMUYHBIX YCIOBHSX B
CPaBHEHHH C OIIEHKOH TaKHX JKe MapaMeTpOoB MPH CTATUYHBIX YCIOBUSIX — IPOIODKHTENHHOCT
nar-(basbl 6 9ACOB H ey = 0,656 wac™.

Knerku Lactobacillus plantarum X2 He SBISIOTCS YyBCTBUTEIBHBIMA K MEXaHHYECKOMY
BO3/ICHCTBUIO Melaiku. Kpome Toro, mMOCKONBKY OHH SIBISIFOTCS MHUKPOa’poduiiaMu, OHU
00ecreynBatoTcs: HEOOXOMUMBIM KOJIMYECTBOM KHCIIOPOJia IyTEM a’pHPOBAHUS TTOBEPXHOCTH,
B pe3yiabrare pabOThl MeMIAIKH. OJTO MOATBEPXKIAeTCS Oojiee HU3KMM  3HAUYCHHEM
K03((UITMEHTa BHYTPEHHETIONYIIAIMOHHOMH KoHKypeHtmn B=0,707-10"* KOE/(cm’uac) mis
JMHAMHYHOTO KyidbTHBHMpoBamms u = 0,1x10" KOE/(cM’wac) ams  cratidsOro
KyIbTUBHPOBaHMS. B oOmmMuMe OT yIOenbHOW CKOPOCTH pOCTa, YAENbHAas CKOPOCTh
KUCIIOTOOOPA30BaHMsl OCTaBaJlaCh CPABHHUTEIBHO OJMHAKOBOM Kak NpH (epMEeHTallu B
CTaTHYECKHX YCIOBMSX (pm = 0,118°T/(KOE-cM’-uac), Tak M B JMHAMHYECKHX — Gpm =
0,121°T/(KOE-cm’-u).

3akmiouenne. [lltaMmM MOXET KyIbTUBHPOBATHCS B OMOPEAKTOPE C HAKOIUIEHUEM BBICOKHX
KOHIIGHTpAIMH KU3HECTIOCOOHBIX KJIETOK. biaromapst aTomMy, a Taike U IpyruM JI0Ka3aHHBIM
npoduoTHyeckuM cBoicTBaM Lactobacillus plantarum X2 MOnXoauT 11 BKIIOYEHHS B COCTaB
MPOOHOTHYECKUX TIPENapaToB st PyHKIIHOHAIBHOTO T TAHKSL.

KuaroueBnle cioBa: Lactobacillus, Plantarum, npobiomux. gpepmenmayis, 3aKeacka.

MonekyasipHo-reHeTH4ecKas uaeHTHuKkanus mrammos Lactobacillus,
H30JIMPOBAHHBIX U3 IOMAIIIHET0 KHCJIOT0 MOJIOKA

bornan I'opanos, Pocunia Jlenkosa, [lecucnasa TaneBa, 3anpsiHa JleHkoBa
Yuusepcumem nuwesvix mexnonozuil, Ilnosous, boreapus

Beenenune. C uenbto pa3pabOTKM 3aKBacKM Uil  (DYHKIMOHAIBHBIX MHUILIEBBIX
MPOAYKTOB HEOOXOAMMO WASHTU(HUIMPOBATH M HCCIENOBATh BHOBb H30JMPOBAHHBIC
LITaMMBI Ha HAJIMYWE y HUX YKEJaeMBbIX U TOJIE3HBIX CBOHCTB.

Matepuanbt u metonbl. [lltammer Lactobacillus Bl v Lactobacillus B2, BblieneHHbIE
W3 JIOMallHero KHCIOr0 MOJIOKA, HISHTH(HUIMPOBAHHBI C TIOMOIIBIO MOJIEKYJISIPHO-
reHeTHueckux MetojoB - ARDRA-ananu3a ¢ pecrpuknuoHHbiME (GepmenTtamu Eco RI,
Hae III u Alu u cexBenupoBanus 16S p/IHK.

Pesyabratsl u o6cy:knenune. B pesynsrate ARDRA-ananmm3za ¢ ¢pepmenramu Eco RI,
Hae III u Alu I wrrammer Lactobacillus Bl w Lactobacillus B2 nneHTUGUIUPOBAHBI KaKk
npenacraBurenu Buna Lactobacillus delbrueckii ssp. bulgaricus. JIHK-cekBeHMpoBaHUE
Lactobacillus Bl u Lactobacillus B2 mupoBeneHo B naboparopuu Macrogen Europe
(Hunepanapr) o MeTony LemnHoON TepMUHALNK (METOA Sanger).

[Tocne pmerampHOrO CpaBHEHHs IMOJIYYEHHOH ITOCIEIOBATEILHOCTH C OHJIAH-0a3oi
nanHeix BLASTn monrBepikieHa IpUHAUIEKHOCTh WTaMMOB Lactobacillus Bl wu
Lactobacillus B2 x Bumy Lactobacillus delbrueckii ssp. bulgaricus. 16S pJIHK
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nocienoBarenbHoctu  Lactobacillus  delbrueckii  ssp. bulgaricus Bl w Lactobacillus
delbrueckii ssp. bulgaricus B2 cpaBuensl ¢ nomomipio CLC Sequence Viewer Software.
IMonyuennas nuarapamMma IOKasajia, 4TO Ba IITaMMa B JEHCTBUTEILHOCTH SIBIISIOTCS
OHMM H TEM K€ IITAMMOM.
BoiBoabl. Ilocie neTanbHOrO HCCIEAOBAHUSA CBOWCTB INTAMMA OH MOXET OBITh
BKJIFOUEH B COCTaB 3aKBACOK JUIS MPOM3BOACTBA (PYHKIIMOHAIBHBIX ITHIIEBBIX POIYKTOB.
KuaroueBnie cioBa: Lactobacillus, ARDRA, uoenmugpurxayus, (hyHKYUoOHAIbHOE NUmanue.

Mpoueccbl u 060pyaoBaHME NULLEBLIX NPOU3BOACTB

MoneupoBanue CUCTEMbI MOJAYM BO3AYXa B PACHBUIUTEIbHBIX CYIIWIbHBIX
YCTaHOBKAX

Cesrocias Jlemenrtapb, Butanuii [Tonomapenko, J{murpuii JIroneka, Anacracus J{yOuBko
Hayuonanvuwiii ynusepcumem nuwesvix mexnonoeuti, Kues, Yxkpauna

Beenenne. Llenpro nccnenoBaHus SBISIETCSl ONpPENENCHUE PAlOHATBHBIX MapaMeTpoB
CHCTEMBbI TIOJAYM BO3/AyXa B CYNIWIBHYIO OAlllHIO pAaCHBUIMTENFHOA YCTAHOBKH IS
NPEOTBPAILECHNS IIEperpeBa MPOAYKTa U HAJIMIIAHKSA €r0 Ha CTCHKAX.

Marepuanbl u MeToabl. [lisi MozjenMpoBaHMS TOTOKOB B CYIIWIBHOH OariHe
HCTIONB30BAIMCh METObI BEMUCIUTEILHON THIPOIMHAMUKY. B naHHON Monenu ABWKeHHE U
TEIUNIOOOMEH ~ Cpellbl  MOZIENUPYIOTCS C  UCIONb30BaHMeM ypaBHenuii HaBpe-Crokca,
OIUCHIBAIOIINX B HECTAIlMOHAPHOW IOCTAHOBKE 3aKOHBI COXPAaHEHHMS MACChl, UMITylIbca U
SHEpPruu 3TOH cperpl. 1 3aMbIKaHUs JAHHOM CUCTEMBI ypaBHEHUI HCIONB3YIOTCS YpaBHEHHS
TiepeHoca KUHETHYECKOH SHEPTUH TYypOYJIEHTHOCTH 1 €€ JUCCHIIAIUU B paMKax k- Mozies.

Pesynbratel. Ilocne mpoBeneHHs cepuM HCCIENOBAaHWM HaileHO KHHEMaTH4ecKHe U
TreOMETpUYECKHE TTapaMeTphl JOMOTHUTENBHOTO KOHTYpa MOJauy BO3IyXa, KOTOPHIE SBISIOTCS
ONTUMAIBHBIMA C TOYKH 3PEHHS DHEProCOEPEKEHUs W JOCTATOUHBIMH JUISl pelIeHHS
MIOCTaBJICHHBIX 3a/1a4.

[py BBeAeHMM HaWJEHHBIX MapaMeTpoB B MOJEb, OOHApPYKEHO, YTO TYpOYJIEHTHOCTb
TIOTOKOB B BEPXHHUX, HaWOONIEE OMACHBIX C TOYKH 3PEHHs IEperpeBa MPOAYKTa, CEYEHHUSIX
OTCYTCTBYET, a B HIDKHUX HOCHUT YMEpEHHBII XapakTep. DT0O MOATBEPKIAETCS YMEHBILICHUEM
TypOyJeHTHOW SHepruii B 4-5 pa3 1O CpaBHEHHMIO C 0a30BbIM BapHAHTOM, IPUYEM ee
KOHIIEHTpalWs HaOJItojaeTcsl JIUIIb B 30HE NOIaYM TEIUIOHOCUTENS, YTO BIIOJHE €CTECTBEHHO.
VYcroituuBoe KpyroBoe IBIKEHHE TEIUIOHOCHUTENS HAOMIONAeTCAd Ha BCEX CEUEHMSAX M, UTO
0COOEHHO BaYKHO, Y CTEHOK OaIllHH.

BeiBoabl. VYcraHOBKa JOMOMHUTENBHOIO KOHTypa TIOJaYd  TEIUIOHOCHUTENS C
palMOHANBHBIME [TApaMeTpaMH  00ECIICUHBACT CYIIECTBEHHOE CHIDKEHHE TYpOYyJIEHTHOCTH
TIOTOKOB, OCOOEHHO B BEPXHUX CEUEHHUSX CYIIMIHHOMN OallHU, TI03BOJISAET N30eraTh HaJIUIAHUS
NPOIYKTa Ha CTEHKaX OalllHU 1 00eCIIEYMBAET B CIydae HEOOXOIMMOCTH €€ OUHCTKY.

KitroueBsle ci10Ba: cywika, MonoKo, aozesus, mypoyaenmHocme.

MeTonmca onpeaecacHusi rTiIpaBJIMICCKUX NMOTEPb IMTPU TCYCHUU CTCIMMECHHBIX )KI(I}IKOCTeﬁ

Snyapx Benenkuit', Enena Ierperko’, JMutpuii CeMeHIOK
1 — Xapvrosckuii mopaoeo-axkonomuueckuii uncmumym Kuesckoeo nayuonanvrnozo mopeogo-
DKOHOMUHECKO20 yHUBepcumema, Xapokos, Yxpauna
2 — XapuvKkosckuii 20cy0apCcmeenHblil YHusepcumen numanus u mopeogiu, Xapvkos, Yxpauna
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Bgenenne. [Ipeniokena MeTonuKa onpeneneHns THApaBInIecKuX MOTeph MPU TeUECHUH
TEIUIOHOCUTENIEH, BSI3KOCTh KOTOPBIX 3aBHCHUT OT CKOPOCTH C/IBHTA IO CTEIIEHHOMY 3aKOHY, B
TpyOOIPOBO/IaX M KaHAJIaX TEIJIOOOMEHHBIX YCTPOMCTB ITUIIEBOr0 000PY/I0BaHHSL

Marepuasbl U MeToAbl. PaccMaTpyBaiiCh CTETIEHHBIE JKUIIKOCTH, KaK YacTHBIN CITy-
Yail — KpeMHHUHOpPTraHMYecKHe KUAKOCTH. MeToinKa OnpezeNneHus THIAPaBINYeCKUX TOTeph
MOJTydeHa Ha OCHOBE METO/a AaHAJIIOTMM, KOTOPBIN 3aKIIOUaceTcs B aHAIM3€ 3aBUCUMOCTH
MECTHBIX COIPOTHUBJICHUA M CONPOTHUBIEHUH TpeHHs OT uucia PeifHonbica HBIOTOHOBCKOM
JKHJIKOCTH, 3aMEHBbI JEHCTBUTEIIBHOrO YUCiio PeiHomb/Ica JUIs HBIOTOHOBCKOW KHIKOCTH HA
yucino PeliHonb/ca ISl CTENEHHOM JKUIIKOCTH U TIONTy4EHHsl, TaKUM 00pa3oM aHAIUTHYECKHX
(opMyn ISl ONpEAENeHUs THAPABINYECKUX CONPOTHBICHUH, MPH CY)KEHHU U PACIIMPEHUH
KaHaJIa ¥ ISl ONPEJIeNICHHUsI MECTHBIX COIPOTHBIICHHH NP TEUSHHHN CTEIEHHBIX KUIKOCTEH.

PesyabTarhl. [ MOCTpOSHUSI BEIP@YKEHUI OIPE/IEIIEHNs] MECTHBIX COMPOTHUBIICHHN TIPH
TEYEHHH CTENEHHBIX JKUIKOCTEH B CTYIIEHYAaTOM KaHale M B MOBOPOTE (KOTOphle Hauboiee
pacrpocTpaHeHHbl B TEXHOJIIOTMYECKOM O0OPYIIOBAHHMHU) MPOAHAIU3UPOBAHO IMPOUCXOXKICHHS
TEYEHHUs] HBIOTOHOBCKOM IJKMIKOCTM B KaHaJlaX C aHAIOTWYHBIMH THAPABIMYECKUMU
conporuBieHusIMA. C TIOMOIIBI0 METOla aHaJOrHil MOCTPOEHBI (GOPMYINBI ISl ONMUCAHUS
TUIPaBJIMYECKUX COMPOTHUBJICHUH TPH CY)KEHHWH KaHaja M pacIiupeHuH KaHana. [lomydeHHbie
(opMyJBl TPEACTABICHHI B BHIE CyMMBI BEIWYHMH, CBS3aHHBIE C YCKOPEHHEM WIH C
3aMeJIeHHEM, CY)KeHHEeM MWIIM pPaclIMpeHHeM, W TOBOPOTOM IOTOKa. Vcmomnb3ys MpUHIMIT
aHaJIOTHH, U1 Pa3HBIX CllydaeB yucia PelHomb/ca TOmydeHbl (OpPMYIIBI Ul ONpeseeHns
MECTHBIX COTPOTHBIICHNH CTENIEHHBIX JKHIKOCTEHA.

BoiBonpl. IlomydeHHble BbIpaKeHHsST MOTYT OBbITh HWCIONB30BaHBI IS ONPEIEICHUs
K0?((HUIIMEHTOB MECTHBIX CONPOTUBIICHHH MPU TEUEHUN CTETIEHHBIX KHUIKOCTEH, paBHOMEPHO
TIPUTOJIHBIE B IIMPOKOM JIHaria30He W3MEHEHMs 4ucia PeifHombica, 4To Jaer BO3MOXKHOCTh
MIPOBO/IUTH KAYECTBEHHO HOBOE MPOEKTHPOBAHHE TEXHOIOTMYECKOr0 000pYI0BaHUS TTUILIEBON
TIPOMBIIIIEHHOCTH B HANIPABJICHNH CHIDKEHUSI SHEPI03aTpaT U MaTepUaIOeMKOCTH.

KaroueBble ciioBa: meuenue, cmeneHHast HCUOKOCHb, MPYyOOnposoo, UopasiuiecKue
nomepu, Mooenposanue.

HccaenoBanue npoiecca 00:kapKu €oy101a B 00:KapOYHOM annapare ¢ HHTEHCUBHbIM
TiepeMenBaHAEM

1 1 o

Ton D6uenda’, Brammup Ipymanos', Anexceit Epmaxos”, Brammvup [To3Hs1K0B!

1 - benopyccxuii cocyoapcmeenvlii aepaphbiii mexnudeckuti yuusepcumem, Munck, Pecnybnuxa Benapyce
2 - Benapycckuil nayuonanvhulil mexuuyeckuil yuueepcumem, Munck, Pecnyonuxa benapyce

Beenenue. HeoOXxoauMo yCOBEPIIEHCTBOBATh TEIUIOBBIE MPOIIECCHI  POU3BOICTBA
KapaMeIbHOTO COI0/a [t MPOM3BOICTBA TEMHBIX COPTOB THBA.

Marepuanbl W MeToAbl. VccienoBaHus IPOIECCOB TEIUIOBOM 00pabOTKH  coiona
MPOBENCHBI Ha OKCIEPUMEHTAIIBHOM YCOBEPIIICHCTBOBAHHOM OOYKApPOYHOM armapare ¢
MAPOBO3AYIIIHOM CpPEeo M HWHTEHCHUBHBIM MepeMeriBanieM. DakTopsl BapbHPOBAHUSL:
yacrora BpamieHus ImHeka (n=20-50 00/MuH); K03 (UIMEHT 3amoiHeHus pabodyell Kamepsl
(¢9=(0,5-0,8)); TemmepaTypa BHYTpH pabodeil kamepsl Ha II stame, (t,=150-180°C); Bpems
ooxapku Ha Il srane (1=140-180 mun). B xome skcrmepriMeHTa Ha TNEpBOM d3Tamne 3EpHa
BbIIEpKUBaIHN NpH TemrepaTtype 65°C B Teuenue 30 MUH.

PesynbTathl U 06cy:k1eHne. B kauecTBe BHIXOMHON HYHKIMH OBUTH UCCIIENOBAHBI TAKHE
TIOKa3aTelM, XapaKTepu3yIoIlie KayecTBO KapaMeIbHOr0 COJo/a: KOJIMYECTBO KapaMeNlbHBIX
38peH Nj, %; MaccoBas IOJsl DKCTpaKTa B CyXOM BellecTBe conona, E. %; nser (BennunHa
Jlunrtuepa-JIn), F. Haunbonbiee BiausiHUE Ha BBIXOAHBIC (PYHKIMK B BHIOPaHHBIX MHTEpPBAIaX
BapbUPOBAHKS OKA3bIBAIOT YACTOTHI BpalleHHs OapabaHa n U KOI(PQHIMEHT 3arONHEHHUS
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Oapabana ¢. C MOBBILIEHMEM YacTOThl 00OpOTOB OapabaHa M CHIDKEHHEM Kod(dduimeHTta
3aIlOJTHEHMsT KOJMYECTBO KapaMmelbHbIX 3€peH Ny, % M MaccoBas IONs SKCTpaKTa B CyXOM
BemiectBe conoma, E. % yBENMUMBAIOTCS, 4YTO CBsA3aHO C Oojee PaBHOMEPHBIM
TiepeMeIBaHieM 3epeH B Oapabane. OmntumansHoM BenmumHoW JluHTHepa-Jln, F s
KapaMenpHOro corofa sipisiercs 3Hauenume 20, a cHwkeHHe Kod((HIMEeHTa 3aroTHEHUs
OapabaHa MPH MMOCTOSTHHBIX BPEMEHU 00KapKH M TEMIIEpaType CHIDKAET MPOU3BOIUTENHLHOCTD
anrapaTa U yBeJIMIMBaeT SHEpro3aTpaThl.

OnTumaipHOW 4acToToi BpamieHust OapaGaHa M KO3(p(HUIIMEHTOM 3alONHEHHs, TPH
t,=165°C u 1=160 MuH sBistorcs n =47 o6/MuH u ¢=0,75, obecrnedyuBarONIME BHICOKOE
KauecTBO COJO/Ia M MIPOU3BOUTEIFHOCTD alllapara.

3akmouenne. [IprMeHeHre pe3yabTaToB MPH MPOSKTHPOBAHUH 00OPYIOBAHMS, & TaKKe
NIPH TIPOU3BOJICTBE KAapaMENIBHOI0 COJO0a Ha TPEANPHATHASX MaJIOH MOIIHOCTH ITO3BOJISIET
PacIIMPUTL ACCOPTUMEHT U KaueCTBO MPOLYKIUH IIPEAIPHITHIA.

KuaroueBnle ciioBa: coioo, nuso, 00sicapka.

HccaenoBanue npoiecca abcopouum AMOKCHAA YIiiepoaa Boaoii
B KANMJUIAPHO-TIOPUCTHIX YJIeMEHTAX

Awnnpeit CBumibik, Anexcanp [Ipoxopos
Hayuonanvuwiii ynugepcumem nuyesbix mexnonoeuil

Bgenenne. Vcnionb3oBaHue KanmmuISIPHO-TIOPUCTBIX 3JIEMEHTOB IS aOCOPOIMU THOKCH A
yIiepoza >KUIKOCTBIO TI03BOJISIET MHTEHCH(HIIMPOBATh TPOLIECC U 00ECHeUUTh CTAOMIIBHOCTh
TOTOBOT'O MPOJYKTA.

Marepuanbl u Metoasbl. Vccienoacs mpoliecc HaChIIEHHsT BOJbI YIJICKUCITBIM Ta30M.
MaccoBylo KOHIIGHTpAIlMIO JMOKCHZA YIJIepoJa B BOJE ONPEACISUIM MO JIaBICHUIO W
TEMITEPaTypoOil CMECH W CPaBHEHHEM C TAOJWUYHBIMHU JaHHBIMHU. J[aBJieHHE momadu BOIBI Ha
BXOJl KanmwuipHo-miopucrtoro ycrpoiictea 0.4 - 0.6 Mlla; naBneHue mnomaud JUOKCHIA
yriepoza B MPOCTPAHCTBO MEK/IY KOPITYCOM KaITMJLIIPHO-IIOPUCTOTO dJIeMeHTa 1 MeMOpaHOoi
0,45-0,65 MITa; TeMIepaTypbI BOIbI Ha yUacTKe HachieHus t = 4 + 12°C.

Pesyabratel M o0cy:xaeHne. MaccoBasi KOHLIEHTpalMsi JUOKCHIA YIJIepolia HMeeT
JIMHEWHYO 3aBUCHMOCTD OT JIABJICHUS U HETMHCHHYIO OT U3MCHEHHS TEMIICPaTyphI M JHaMeTpa
kamwapa. [pu yeennaennu napnenus ot 0,4 no 0,6 MIla maccoBast KOHIIEHTpaIMs THOKCHAA
yIiepoza B XKUAKOCTH Bo3pactaeT: npu Temmeparype 4°C - ot 0,59 10 0,73% wmacc, mpu 8°C -
or 0,56 110 0,63% macc, a nipu 12°C - or 0,39 10 49% macc. MaccoBasi KOHICHTPALS CMECH
IPY pOCTE TeMIiepaTyphl cHikaeTcst: ipu gasiaeHuu 0,6 MIla - ot 0,73 no 0,49% macc, mpu 0,5
MIla - ot 0,64 1o 0,46% wmacc, npu 0,4 Mlla - ot 0,59 10 0,41% wmacc. IIpu pocre nuamerpa
kamusipa or 10 o 20 MM MaccoBasi KOHLEHTpAlWsl IHOKCHIA YIJIepoJa B IKUIKOCTH
CHIDKAETCsI: TIPU TeMIleparype 4°C - or 0,73 1o 0,67% macc, npu 8°C - or 0,62 o 0,57% macc,
a mpu 12°C - ot 0,49 110 40% Macc, 9TO OOBACHAETCS CTPYKTYPHBIMU 0OPA30BAHUSAMHI MOJEKYIT
BOIBI M HMX KOJNEOATENbHBIM JBIDKCHHEM. [IpH HIBKHX TeMIiepatypax KoyeOaTelbHOe
JIBIDKCHHE MOJICKYJIAPHBIX 00pa30BaHUK BOIBI HE3HAYUTEILHOC M MOJICKYJIBI JIHOKCHIA
yryieposa Jierde MPOHHKAIOT B JaHHBIC CTPYKTYpPBL, HE pa3pyllas MX. A TP HOBBIIICHHBIX
temmeparypax (8 + 12°C) konebarenbHOE ABWKCHHE MOTEKYISPHBIX OOPA3OBAHMII BOMBI
CTaHOBHUTCS BhINIC W He Bce MOekyiasl CO, MMEIOT BO3MOKHOCTH NPOHUKATH B JAaHHBIC
CTPYKTYPBL

[NomydeHHast MaTeMaTHUECKasl 3aBUCUMOCTh KOHLIEHTPAIMH JUOKCHAA YIIIeposa B BOAE OT
JIaBJICHUsI, TEMIIEpaTypbl M JHaMeTpa Kammuisipa MO3BOJSET pEerylupoBaTh IPOLECC M
ONpEJIENUTh €r0  palMOHAIbHBIE TapaMeTpbl. PalMoHanbHBIE TapaMmerpsl — Iporecca
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HACBIIICHIS: ABICHHC TIONAdYH BObl Ha abcopOumo P=0,5 MITa, temmeparypa Bomst 8°C u
JaMETP KamWULIpHO-TIopucToro kanana d,=10 mm.

BoiBoapl. [IprMeHeHHE pe3yIbTaTOB B MPOU3BOACTBE MA3UPOBAHHBIX HAIMTKOB MO3BOUAT
TOBBICHTh TIPOM3BOUTEIIBHOCTh, YMEHBIIUTh ITOTEPU JAHOKCHIA YIJIEpoda W TIOBBICHUTH
CTOMKOCTb TIEHBI.

KuaroueBnle ciioBa: abcopoyus, OUoKcUo yenepooa, Kanuwusip.

HccnenoBanne padoTsl paccToifHOro mxada npu NOMoOLIU KOMIBIOTEPHOr 0
MOJIeTMPOBAHMS

Hropb J'II/ITOquHKol, Credan CTe(baHOBz, Buubrensm XapKaiicKuit
1 - Hayuonanvuwiil yHusepcumem nuujeswvix mexuonozutl, Kuees, Ykpauna
2 - Vnueepcumem nuwesvix mexronoauil, Ilnosous, boreapus

BBenenne. KommbrorepHoe MOETUPOBaHHWE TMO3BOMSET 3HAYUTENBHO — YBEIHYHTH
TOYHOCTb MCCIEJJOBAHUS MIPOLIECCOB KOHBEKIUU BO3/1yXa B TEXHOJIIOTUIECKOM 00OpYIOBaHUHU.

Marepuanbl U Metonbl. OOBEKTOM MOJICTUPOBAHHUS SIBIISIETCS MTAPOBO3.IYIIIHAS CMECH,
KOTOpas HaxOOWTCS BHYTPH paccroiHOoro mkada. [l MoAemMpoBaHUSI HCIIOIB3YeTCs
KomrbtoTepHast porpamma FlowVision. Pabota mporpaMmbl OCHOBaHa Ha HMCIONB30BaHUU
MeTofia KOHEYHBIX OJJIEMEHTOB, YTO TIO3BOJSIET MONYYHTh Trpaduyeckue JaHHBIE 110
TeMIiepaType BO3yXa, ero CKOPOCTH JIBIKEHUS U TIeperay JaBlIeHHs] BHYTPU KOHCTPYKIIUH.

Pe3yabTaThl u 00cyKaeHne. Y CTaHOBJIEHO, YTO B PACCTOMHBIX IIKa(dax ¢ BEPTHKAIbHBIM
JIBIDKEHUEM KOHBeHepa CYILECTBYIOT aKTHBHBIE BO3/YIIIHbIE KOHBEKTUBHBIE TIOTOKH, KOTOPBIE
NPUBOIAT K BBIHOCY 3a IPEAeNbl PacCTOMHOro mkada TEIUIoro M BIAXKHOIO BO3AyXa. JTO
HapyIIaeT yCIOBUS PACCTOMKU U BHICYIIMBAET OBEPXHOCTh TECTOBBIX 3aroToBOK. Obnacty, B
KOTOPBIX KOHBEKIWSI MaKCHMajlbHa, — 3TO MOCA/I0YHbIE OKHA W TEXHOJIOIMYECKHE OTBEPCTHSI.
[NprinHa ee BO3HUKHOBEHUS — JIOKAJIBHBIN Mepenajt ITIOTHOCTH XOJIOAHOrO M TEIIOro BO3AyXa.
Tarke mNOKa3aHbl TPAeKTOPMU IIOTOKOB BIIAXKHOTO TEIUIOrO BO3ayxa. OTMeueHBl MecTa
MaKCHMaJIbHOH CKOpPOCTH W 00JIaCTH HETOABIDKHOIO BoO3Ayxa. Kpome Toro, moka3aHbl
NPUYMHBL  KOHBEKIMH: Ppa3HOCTh TEMIIEpaTypbl W IUIOTHOCTH Bo3ayxa. HaOmroneHue
TPAEKTOPHI JBIKEHHUS BO3yXa IMO3BOJSET MPEIUIOKUTH CIIOCOOBI HCIIPABJICHHS! HEraTUBHBIX
HIPOLIECCOB.

BeiBoanl. IIpoBeneHHOe uccieoBaHNe MO3BONWIO pa3paboTaTh METOIbI JTUKBUIALMH
HEZOCTATKOB KOHCTPYKILIUI PACCTOMHBIX MIKA(OB C BEPTHKATHHBIM JIBWKEHHEM KOHBEHeEpa, 4To
IO3BOJIUT MOBBICUTH KAYECTBO IIPOLIECCAa PACCTONKH TECTOBBIX 3aI0TOBOK.

KitroueBsle ci10Ba: mecmo, paccmotixa, npygep, KOH8eKyus, MOOeTUposaHue.

HccnenoBanue npouecca yabTpaduibTPauH MOCIECIUPTOBOI 3ePHOBOI Gap/abI

Jromvuna Kopruenko, FOpwuit 3muesckuii, Banepuit Muponuyk
Hayuonanvnwiii ynieepcumem nuwegvix mexnonoauii, Kues, Yxpauna

Bgenenne. Borpoc KOMIUIEKCHON YTHIM3AIMK Oapibl aKTyalbHBIA KaK C TOYKH 3PEHUS
OXpaHBI OKPYXKAIOIIEH Cpelibl, TAK M C y4eTOM SKOHOMUUYECKHUX MOKa3aTeNel NpeapusIThs.

Marepuanbl 1 MeToAbl. VccnenoBaHys IPOBOIMIINCE HA YCTAHOBKE HEMPOTOYHOT'O THITA
Ha ynbTpadunbTpanuonHex MemOpanax YIIM-10 (3A0 «Bnamumopy, Poccust). Micnionb3zoBaiu
KyKYpY3HYIO IIOCIIECTIUPTOBYIO Oapy.

PesyabTathl u ocysxkaenue. C yBenuueHHeM pabodero fasieHus (B auanasore ot 0,1 1o
0,4 Mlla), nmpOW3BOAMTENBHOCTh 3aKOHOMEPHO yBenmmumBaercsa. [Ipu panmbHeiinemM pocre
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JBIKYIICH CHJIBI TIOTOK CKBO3b MeEMOpaHy YMEHbBIIAaeTcs. JTO MOXHO OOBSCHUTH
(opMUpOBaHMEM  JWHAMUYECKOH  MeMOpaHbl, YTO  YBEJIMYMBAET  CONpPOTHBIICHUE
MaccoriepeHoca. Tarkke MOXXHO TIPEAIIONIOKUTb, YTO TPOUCXOAUT €€ YIUIOTHEHHWE IpU
naBieHuy, mnpesbimaomeMm 0,4 MIla. HMccnenoBano BiMsHUE TeMIlepaTypbl Ha MPOIIECC
YIBTPadWIBTPAIIMOHHOrO Pa3/efieHus MOCIEeCIIMPTOBON 3epHOBOI Oapapl. [Ipu yBenmuyeHnn
temneparypel or 20 po 60°C HaOmopanock JIMHEWHOE YBEIHMYEHWE YyAEIbHOU
MPOU3BOJUTENLHOCTH  MeMOpaH. B mmamasone  temmeparyp 60-70°C  ymenbHas
MPOM3BOUTENLHOCT MeMOpatnbl YIIM-10 Obuta oquHakoBa U MMeNa HauOOJbIIee 3HAUCHHE.
CrenaHo TPEAIONOKEHHE, YTO 3TO CBSI3aHO C YBEIMYCHHEM YPOBHS KOHLEHTPAIMOHHOM
TIOJISIPU3AIINH, KOTOPBIH B TIpesieniax Temreparyp Hike 60°C KOMITEHCUPOBAJICs YMEHbILICHHEM
BSI3KOCTH pacTBopa. Bo BpeMst KOHIIEHTPHPOBAHKSI TIOCIIECITMPTOBOH 3epHOBOM Oap/ipl, MOMy4eH
KOHIIGHTpPAaT C KOJNWYecTBOM cyxux BemiecTB 20%, KOTOpBIM MOXET HamlpaBiIATbCA Ha
BhICyIMBaHue. [lepMeaT MOKeT OBITh MCITONB30BAH YISl TIOBTOPHOTI'O 3aMeca MITH JJOOYHUIIECH
MeMOpaHHBIMU METOJIAMH, HATIPHEMEP OOPATHBIM OCMOCOM HIIM MEMOpPaHHOW JTUCTUIUISIIIEH.

BeiBonwl. Ilponecc ympTpadmibTpaliii MOKET OBITH MCIIOJIB30BaH Ui Pa3leieHus] |
KOHIIGHTPHPOBaHUs (puitbTpara IOCIECIMPTOBOM 3epHOBOM Oapapl. Ha ocHoBaHMM pacuera
YAEIBHBIX 3aTPaT SHEPTUH, a TAKXKE MOMYUYEHHBIX SKCIIEPUMEHTAIBHBIX JAHHBIX PEKOMEHYeM
npuMeHsITh pabouee nasienue 0,4Mlla.

KnroueBsie ciioBa: 6apoa, KoHyenmpuposarue, yivmpapuismpayis, Ymuim3ayus.

ABTOMaTM3aLMA TEXHOJIOrMYECKUX NpoLeccos

HpOﬁJ’[eMbl NOBBIIICHUSA KOZ)(l)(l)HHHeHTa MOIHOCTH HA NPOMBIINLICHHBIX IMPEANIPUATHAX

1 1
Bramumup Ilecteperxo’, Oner Marmerko', Anekcanzapa Illectepenko”
1 - Hayuonanvnulii ynusepcumem nuujesvix mexuvonoauti, Kues, Yxpauna
2 - “L&G meter”, Kueg, Ykpauna

Brenenne. IloBbicuTh KOI((HIMEHT MOIIHOCTH B CHCTEMaX JJICKTPOCHAOKCHUS
MHUIEBBIX TPEANPUATHI 1IEJIECO00pa3HO MyTEeM ONTUMATLHOTO MPUMEHEHHS KOHJICHCATOPOB M
CHUHXPOHHBIX JIBUTaTENEH.

Marepuajibl ¥ MeToAbl. Vcronb30BaHBI ~ MaTeMaTHYeCKWE  amaparbl TEOpUHU
BEPOSATHOCTH, MAaTeMaTHYEeCKOH  CTAaTHCTHKH W  TCOPHA  MAacCOBOTO OOCTY)KHUBAHUS.
Hccnenyercss HOpMaTUBHAs METOMHKA IO BBIOOPY MOIIHOCTH KOHJICHCATOPHBIX YCTaHOBOK,
HCIIOJIB30BaHbI Pa3pa00TKH IO MOBBIIICHHIO TOYHOCTH PACYETOB.

Pe3yabTaThl M 00cy:xKIeHUe. PacCMOTpEHbI IPEMMYILIECTBA U HEIOCTATKA HOPMATUBHON
METONMKU 10 KOMIIEHCAIIUM PEAKTHMBHOM MOIIHOCTH Ha MPOMBIIUIEHHBIX MNPEANPUITUSIX.
PexoMeHyeTcs BBOIUTH IMOMPaBKY MpH pacueTax. [IpemioskeHHbIM CHUCTEMHBIN TMOAXO0 K
KOMITEHCAIlUM TIO3BOJISIET TOBBICUTH OSKOHOMHYECKHE TIOKa3aTeld BCEX HCTOYHHKOB
peakTuBHOM MomHOCTH. [Ipu pa3MelieHnd KOHIEHCATOPOB B CETH MPOMBIILICHHOTO
MPEANPUATHS ~ YYUTHIBAETCS  CYIIECTBYIOIIAs HWHAWBHIyaJbHasT W  IIEHTpaIM30BaHHAS
KOMITEHCAIUsI PEaKTHBHOM MOITHOCTH. [Ipy MHAMBHAYaIHHOM KOMITEHCAIIMM KOHIEHCATOPHAS
YCTaHOBKA IMOJKITFOYACTCS K 3aKUMaM 3JICKTPONPUEMHIKA 03 KOMMYTAIIMOHHBIX aIapaToB.
DOTOT BHJ KOMIIEHCAIIMM  CIEAyeT TPUMEHSITh TOJBKO B  OTHOIIEHHMH KPYIHBIX
ANICKTPONPUEMHUKOB C OOJNBIIMM WYHCIIOM TONOBBIX paboumx uacoB. VHIMBHayabHAs
KOMITEHCAIUsI TIO3BOJISIET Pa3TPY3UTh OT PEAKTUBHBIX TOKOB BCIO CETh IMPOM3BOACTBEHHOIO
npennpusiTiss. OIHAKO 3TOT CIIOCO0 TPeOYeT 3HAUYMTENBHBIX KalUTAIBHBIX BIOKeHUA. Kpome
TOro, BpeMs pa0bOThl KOMITCHCHPYIOIIMX YCTPOWCTB 3aBHUCHT OT IPOJODKUTCIBHOCTH
BKJTIOYEHHS 3JIEKTPONPUEMHMKA, TIOTOMY YTO C OTK/IIOYEHHEM €r0 M3 CETH BBIKIIOYACTCS U
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KOHJIeHCaTOpHast Oatapes. MOIIHOCT KOH/IGHCATOPOB OrPaHMYMBAET TaKKe SBJICHUE
caMoOBO30YykIeHus ABUratens. [Ipu caMoBO30YKIEHUH HANpsDKEHUE Ha 3a)KMMax JIBUTATENs
BO3pACTaeT MPOMOPIMOHATBFHO TOKY KOHJEHCATOpa U CKOPOCTH poTOopa ABUratens. BennuuHa
HamnpsDKEHUsT MOXKET MOmHATBhCS 10 160 HomuHaibHOH. Pa3paboranblii crocod mo3BOMSIET
n30eraTb caMOBO30YKICHHS IBUTATEIIS.

BoiBonpl. Pesynbrarthl pekoMeHayeTcsl TPUMEHSTh Ha TMPENIPUSTUSX —HIIEBOM
TIPOMBIIITIEHHOCTH C TIETbIO TIOBBIIICHUST KO3(QHIMEHTa MOIITHOCTH.

KitloueBble ¢JI0BA:  peakmueHas MOWHOCb, 9NeKMPOCHAONHCEHUe, KOMNEHCayus,
o8ueamenb, KOHOEHCAmop.

MapkeTuHr

CouuanbHble aCNEKThI TeHETUKHU M UX MOCJIeCTBHE VISl pAacClpocTPaHeHus B 001eCTBE
reHeTH4ecKy MoaM(UIIMPOBAHHBIX MUIIEBHIX MPOAYKTOB M HOBBIX MUIIEBBIX
TEXHOJIOTHi

Nwankwo Ignatius Uche
Nnamdi Azikiwe University, Awka, Hueepus

Brenenne. Ilenpio maHHON 0030pHOI CTaThe SBIFOTCSA HCCIICHOBAHMS COIHUATBHBIX
(haKTOpOB TEHETUKH M HMX BIHMSHUE HA PACIPOCTPAHEHHE TEHETHYECKU MOAWU(UIMPOBAHHBIX
TIMIIIEBBIX TPOIYKTOB M COOTBETCTBYIOIINX HOBBIX TEXHOJIOTHI.

Marepuanbl 1 Metoabl. J[11  0000IIEHHST COBPEMEHHOT'O COCTOSIHHS HCCIIEA0BAHMUIMA
9TOH TeMbl OBLIO KOPOTKO PAacCMOTPEHO HECKOIBKO padOT, M TPUMEHEH KOMILIEKCHBIN
TEOPETHYECKUI TOIXOJ B COYETAHUH C TPEACTABICHHSIMH O MapKHUPOBKE, CUMBOJIMYECKUM
B3aMMOJICHICTBHH M CUTYAIIMOHHOM TIOJIXOJIE.

PesyabTatel u obcy:xnenne. He3upas Ha Oecriperie/ieHTHbIE Hay4HBIE OTKPBITHS B
00JaCT TEHETHKM, HeraTHBHAas COLMalbHas peakiys W MEMICHHOE paclpoCTpaHEeHUe
XapaKTepu3yeT OTBET OOIIEeCTBA Ha TEHETHYECKH MOIU(UIIMPOBAHHBIE ITUILEBbIE MPOMYKTHI U
HOBbIe W TexHoioruy. OIEHEHO 3Ha4YeHHWEe COLMAIBHOW CpeAbl B Pa3BUTHU M BHEIPEHHBIE
TEHEeTUYECKHX TEXHOJIOTMI THUILEBBIX MPONYKTOB. B craThe yTBepiKmaercs, uTo He 00XOAMMO
YUHUTHIBaTh KYJIbTYPHBIE, COLHAIBHO-ITONUTHYECKHE, SKOHOMUUECKHE U ATUYHBIE TPOOIEMBI,
TaK KaK OHHM ONpPEAENSIOT BOCIPUATHE MM YK€ HEBOCIPHUSTHE IPaKTUYECKOro BHEIPEHHS,
pacrpocTpaHeHre TeHEeTHYECKH MO HUITMPOBAHHBIX MIPOAYKTOB IUTaHusl. B obmiecTse pacrer
POJb  COLMATBHBIX (DAKTOPOB TPH OMPENEICHUH TPOAYKTOB IHIIEBHIMH WM K€ TAKUMH,
KOTOpblE HE CYMTAOTCS NHIIeBbIMH. CTpeMIJICHHs K TIOBBIIICHHIO Ka4yecTBa IHILIEBBIX
TIPO/IYKTOB M TPOJOBOJILCTBEHHOM O0ECIIEYEHHOCTH ITyTeM PaCIMPEHUsI 3HAHUH B 00JIaCTH
TEHeTUKH W HOBBIX IHIIEBBIX TEXHOJIOTHH JOJDKHBI W3MEHWTh HECTaOWIIBHBIN Xapakrep
MOTPEOUTEIbCKUX CKIIOHHOCTEH, KOTOpbIe B OONBIIMHCTBE ITPOAMKTOBAHBI KYIGTYPHBIMH U
TIEPEMEHYMBBIMU COIMATIFHBIMU B3aHMOCBSI3sIMH, KpoMme Onodusmiecknx (GakropoB, KOTOpbIe
SIBJISIFOTCSI OTHOCUTEITBHO MTOCTOSTHHBIMHU.

BeiBonpl. CymiectByeT NOTpeOHOCTH B HOPMATHBHOM JOKYMEHTE€ M OTPaHHYEHHSX
OTHOCHTENHHO TOTSHIMAIBHBIX OMACHOCTEW OT TeHETHYECKH MONM(UIIMPOBAHHBIX MHIIEBBIX
npoayktoB.  ComnuanbHble — BOMPOCH,  KOTOpPblE  BIMSIOT HAa  TCHETHKY, T'€HHO-
MOIU(UIIMPOBAHHBIE THIIEBbIE MPOAYKTHl W HOBBIE IHILEBbIE TEXHOIOIMH IIOJDKHBI OBITh
TIOHSITHBI ¥ IPH3HAHBI.

KitroueBsle ci10Ba: cenemuxa, Moougurayus, numanue, COYuyMm.
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Bbe3onacHOCTb XXU3HeaeaTeNbHOCTHU

AaHanu3 nmokasareJieit MPOU3BOACTBCHHOI'0 TPAaBMAaTU3Ma HA paﬁotmx MecTax
HpeHHpHﬂTHﬁ NHUIIEeBOH NMPOMBINLVICHHOCTH chpamn,l

Ombra Eprymenko', Ammaa Cupuk', ITétp Ioporeko', Tatesina KprokoBckas”
I - Hayuonanvnutii ynueepcumem nuujegvlx mexnonoaui, Kues, Yxpauna
2 - Moeunésckuii 20cy0apcmeenblii yHugepcumen npooo6oabCmelis,
2. Moazunés, Pecnybauxa Berapyco

Brenenmne. Vccienopanre yCaoBHiA Tpyaa, IPHYMH K 00CTOSTEIBCTB MPOU3BOICTBEHHOT O
TpaBMaTH3Ma MO3BOJIUT pa3paboTaTh 000CHOBAaHHBIE U (P (EKTUBHBIE CITIOCOOBI MPODIITAKTUKI
Y CHW)KECHHS PHCKa TpaBMaTH3Ma paOOTHUKOB IMHIIIEBOM POMBIIILIEHHOCTH.

Marepuanbl U MeToAbl. lccienoBaHus NPOBEAEHbI Ha OCHOBE aHaM3a IOKa3aTellei
TpaBMaTU3Ma Ha MPOU3BOJICTBE 110 OT4YETaM [ 0CyapCTBEHHOW CITY>KOBI CTATUCTHKU Y KPauHBI
3a epuoa ¢ 2003 no 2013 rozapl. YUTeH ONBIT aHAJIN3a HECYACTHBIX CITy4aeB HA MPEIIIPUSATHSIX
Pa3IMYHBIX OTpaciel Kak B YKpauHe, Tak 1 38 PyOeKOoM.

PesyabraThl. AHanM3 CTaTUCTHYECKUX JIAHHBIX IIOKa3aTesieil IMpOU3BOICTBEHHOI'O
TpaBMaTHU3Ma CBHUJIETEILCTBYIOT O TOM, YTO B MUILIEBOM MPOMBIILIEHHOCTH Y KPaHHbBI B TEYEHHE
2003-2013rr. KOJNMYECTBO HECUACTHBIX CIIy4aeB YMEHBINWIOCH MOYTH B 4 pa3za. PaborHuku
YKEHCKOr'0 T10JIa TPABMUPYIOTCS B 2 pa3a MeHbIIe YeM MYKCKoro. IIpencraBieHsl pe3ynbTaThl
aHaJlM3a pacrpelielieHns] HeCYAaCTHBIX CIIydaeB MO OCHOBHBIM IIPUYMHAM, BHIaM COOBITHIA,
rpymiam Tnpodeccuii, Bo3pacra, MoNia, CTaXeM pabOThl B IHIIEBOH IMPOMBIILIEHHOCTH.
YCTaHOBJIEHO, YTO OpraHW3alMOHHBIC M KBAJIM(HKAIMOHHBIE MPUYUHBI O0YCIOBIMBAIOT IO
72% TpOM3BOACTBEHHBIX TPAaBM B IHIIEBOM NPOMBIIUICHHOCTH. PaccuWTaHbl moOKazaTenu
YacTOTHI U TSDKECTH TPaBMaTU3Ma. YCTaHOBJIEHO, YTO OOJbIIAsl YaCTh TPaBM IPUXOAUTCS Ha
ONBITHBIX PaOOTHHKOB, MMEIOIIUX CTaX padorel Ooee 20 yieT, U Ha pabOYMX CO CTaXKEM
pabothl To mpodeccu 10 roma. Ha 3ti dakTel crnemyer oOpamiath 0co00e BHUMAHHE IIPH
MPOBEAICHNH TIEPBUYHOrO W IOBTOPHOIO MHCTPYKTakeil Ha pabouem Mecre. Kpome Toro,
HEOOXOMMO TIOBBICUTh KAayeCTBO CAMUX HMHCTPYKTAXKCH, YCHIUTh KOHTPOJb 3a PabOTOi
COTPYJJHUKOB C HEOONIBIINM MPO(eCcCHOHATBHBIM CTakeM. boriee 4eM B IOJIOBHHE HECYaCTHBIX
ClTydaeB HApYLIMTEISIMK 3aKOHOIATENLCTBA 00 OXpaHe TpyAa ObUIM Pa3HOTO YPOBHS
PYKOBOJIMTENH THILEBHIX MPEIIPUATHIA, TO3TOMY HEOOXOIUMO TOBBICUTH OTBETCTBEHHOCTH
pYKOBOZIMTENEH BCEX YypPOBHEW Ha MPENNPUATHSIX OTpaciu C IENbI0 TPEJOTBpPAICHHS
HapyIIEHNUsI 3aKOHOATENIHCTBA 00 OXpaHe TPY/a, KOTOPHIE MPHBOISAT K HECYACTHBIM CITydasM.

BoiBon.  Pesymbrartel  HMcclemoBaHMS  PEKOMEHIYETCS  WCHONB30BaTh  TIPH
COBEpIICHCTBOBAHUN IPOEKTOB YIPABJIEHYECKHX PEUICHUWI 10 0OecreYeHHIo 0e30MacHbIX
YCIIOBHH TpyZia paOOTHHKOB TMILEBBIX MPEIITPUITHI.

KitroueBsle ci10Ba: 6e30nacnocms, mpyo, mpasmamusm, PUCK, HECHACIHbILL CYUYAIL.
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Instructions for authors

Dear colleagues!

The Editorial Board of scientific periodical
«Ukrainian Food Journal»
invites you to publication of your scientific research.

Requirements for article:

Language — English, Ukrainian, Russian

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 line intervals,
margins on both sides 2 cm.

The structure of the article:
The title of the article
Authors (full name and surname)
Institution, where the work performed.
Abstract (2/3 of page). The structure of the abstract should correspond to the structure
f the article (Introduction, Materials and methods, Results and discussion, Conclusion).
Key words.
oints from 1 to 5 should be in English, Ukrainian and Russian.
The main body of the article should contain the following obligatory parts:
Introduction
Materials and methods
Results and discussing
Conclusion
e 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).

NTLQ AW~

All figures should be made in graphic editor, the font size 14.
The background of the graphs and charts should be only in white color. The color of

the figure elements (lines, grid, text) - in black color.

Figures and EXCEL format files with graphs additionally should submit in separate
files.

Photos are not appropriate to use.
Website of Ukrainian Food Journal: ~ www.ufj.ho.ua

Extended articles should be sent by email to: ufj nuft@meta.ua
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Penakuiiina xojeris HaykoBoro nepioguunoro Buaanusa « Ukrainian Food Journaly
3anporrye Bac 1o myOmikailii pe3yapTaTiB HAyKOBUX JOCIIIKEHb.

Bumorn 1o opopmiieHHs cTaTei

MoBH cTateii — aHIITIAChKA, YKpaiHChKa, pocifichbKa

PexomenoBanuii o0csr crarti — 8-15 cropinok hopmaty A4.

CraTTsl BUKOHYEThCS B TEKCTOBOMY peaakTopi Microsoft Word 2003, B ¢popmari *.doc.
Jlis Bcix enementiB cratti wpudt — Times New Roman, xerns — 14, intepain — 1.
Bci monst cropinku — 1o 2 cm.

CtpykTypa cTaTTi:

1. VK.
2. Ha3Ba crarri.
3. ABrtopu craTtti (iM’s Ta mpi3BHIIE NOBHICTIO, pukna;: JleHuc O3epsiHKO).
4. Yemanosa, 6 axiil sukonana poboma.
5. Adoramis. PexomennoBanuii obOcsar aHotamii — 2/3 cropiHKW. AHOTalis HOBHHHA
BIJIMOBIIaTH CTPYKTYpl CTaTTi Ta MicTHTH po3aimu Beryn, Marepianmm 1 Mmeronw,
Pe3ysnbraTn Ta 00roBOpeHHs, BucHOBKH.
6. Kirtouosi cioBa (3-5 ciiB, ajie He CIIOBOCIIONYYEHB).

IIyHkTH 2-6 BUKOHATH aHIIiCHKOI0, YKPATHCHKOIO TA POCiliCbKOI0 MOBAMH.
7. OcHOBHHII TEKCT cTaTTi. Mae BKIIIOYATH Taki 000B’SI3KOBI PO3ILIH:
Beryn
Marepianu Ta MeTou
Pe3ysnbraTn T2 0OrOBOpEHHS
BucHoBku
Jliteparypa.
3a HeoOXiqHOCTI MOXKHA JIOAABATH iHIII PO3/iIK Ta PO30MBATH IX Ha IiIPO3ALIH.
8. ABTopchka noBinka (IIpi3Buie, iM’st Ta 0 6aTHKOBI, BUSHUH CTYIiHb Ta 3BaHHS, MICIIe
pobotH, eleKTpoHHa aapeca abo TenedoH).
9. KoHTakTHi aHi aBTOpa, 10 AKOTO 32 HEOOXITHOCTI Oy/e 3BepTATUCh PENAKIIis KYpHAITY.

PucyHkn BHKOHYIOTbCS sikicHO. CKaHOBaHI PUCYHKM HE NpHUHMarOThbes. Po3mip Tekcry Ha
pucyHkax moBuHeH Oyru cmiBpo3mipuum (!) Texcry crarri. @otorpadii 0OaxkaHo He
BHKOPHUCTOBYBATH.

®oH rpadikis, miarpam — nuie 6inuit. Komip enemenTiB pucyHky (niHii, ciTka, TeKCT) — YOpHHI
(ue cipuii).

Pucynxu ta rpadiku EXCEL 3 rpadikamMu 101aTKOBO HOJAIOTHCS B OKPEMHX (aiiiax.

CkopoueHi Ha3Bu (DI3MYHUX BEJMYMH B TEKCTi Ta Ha rpadikax MO3HAYAIOTHCA JIATHHCHKUMU
niTepamu BianoBinHo 1o cucremu CL

B crnmcky niteparypu NOBHHHI IepeBakaTu CTarTi Ta MoHorpagii iHO3eMHHX aBTOpIB, SIKi
omybnikosasi micis 2000 poky.

JonaTkoBa indopmaunisi Ta npukiiag opopmJIeHHs CTATTI — HA CaAMTI
www.ufj.ho.ua

CTaTTs HAJCUJIAETHCS 32 eJIEKTPOHHOI0 anpecoro: ufj nuft@meta.ua
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VK 663/664
Ukrainian Food Journal ny6nikye opurinaneHi HaykoBi cTarTi, KOPOTKi
TOB1TIOMJICHHS, OTJISZIOBI CTATTi, HOBHHHU Ta OTJISIH JIITCPATYPH.

Tematuka nmyouaikaniii B Ukrainian Food Journal:

XapuoBa iHKeHepis Iporiecu Ta 00aTHAHHS

XapuoBa XiMis HanorexHosorii

Mixkpobiosnoris ExoHomika Ta yrpaBiiHHS

®di3uvHI BIACTHBOCTI Xap4YOBUX ABTOMATH3AIIIs TPOIIECIB
MIPOIYKTIB YnakoBKa Juisi Xap4OBHX MPOIYKTIB
SIkicTh Ta Oe3reka XapuoBUX HMPOAYKTIB 310poB's

IepiognuHnicTh BUXOAY KypHAJTY 4 HOMEpPH Ha PiK.

PesynpraT JOCHiKEHb, TPENCTABICHI B JKypHalli, NOBHHHI OYTH HOBHUMH, MaTH
YITKUH 3B'A30K 3 XapyoBOIO HAYKOK 1 TMPEACTaBISATH IHTEPEC IS MIXKHAPOIHOTO
HAyKOBOTO CITIBTOBAPHCTBA.

Ukrainian Food Journal iHmekcyeTbcs HAyKOMETPHYHHUMHU Oa3aMH:
Index Copernicus (2012)
EBSCO (2013)
Google Scholar (2013)
UlrichsWeb (2013)
Global Impact Factor (2014)
Online Library of University of Southern Denmark (2014)
CABI full text (2014)
Directory of Research Journals Indexing (DRIJI) (2014)
Universal Impact Factor (2014)
Directory of Open Access scholarly Resources (ROAD) (2014)
European Reference Index for the Humanities and the Social Sciences (ERIH PLUS) (2014)
Directory of Open Access Journals (DOAJ) (2015)
InfoBase Index (2015)

Penensisn pykommcy crarri. Martepianu, npencraBieHi s IyONliKyBaHHS B
«Ukrainian Food Journal», npoxomsits «IlonsiiiHe ciine perieH3yBaHHS» BOMa BUYCHUMH,
MPU3HAYEHUMH PENAKI[IfHOI0 KOJIETI€I0: OIMH € YJICHOM PEIKOJIerii 1 OAWH He3aJeKHUN
YUEHHH.

ABTOpCBHKe NMpaBo. ABTOPH CTaTeil rapaHTYIOTh, 1[0 POOOTA HE € MOPYIICHHSM OY/Ib-
SKHX aBTOPCHKMX IIpaB, Ta BiJIIKOJOBYIOTh BHIABIIO MOPYIIEHHS JaHOi TapaHTil.
OnyOnikoBaHi MaTepianu € npaBoBoto BiacHicTio BuaBlg «Ukrainian Food Journaly,
SIKIIO HE Y3TOJDKEHO 1HIIE.

MoniTuka axagemiunoi ermkn. Penakuis «Ukrainian Food Journal» xopucryerbes
MpaBWJIaMHM aKaJIeMiuHOi eTHKH, BHKIaZeHuUX B pobori Miguel Roig (2003, 2006)
"Avoiding plagiarism, self-plagiarism, and other questionable writing practices. A guide to
ethical writing” . Pemakiiis mpomoHye aBTopaM cTaTel i peleH3eHTaM MpsIMO CIIiayBaTH
LLOMY KEPIBHHUITBY, 00 YHUKHYTH IOMHJIOK y HaYKOBI# JIiTepaTypi.

IHCTPYKUIT ANA aBTOPIB Ta iHIIa KOpHCHA iH(pOpMAIis pO3MillleH] Ha CalTi

http://ufj.ho.ua
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PepakuiiHa koneris
I'osioBHMII penakrop:
Cepriii IBanoB, 1-p. XiM. Hayk, pod., Hayionanvuuil ynieepcumem xapuosux mexnonocii, Ykpaina
Yiienn pemrakuiiiHoi Koserii:

Anexcanap Mamues, 1-p. TeXH. Hayk, npod., ¢iris Mockoscvkozo Oepaicasozo ynisepcumeny
mexwonoeii ma ynpagninnus 6 m. Meneys, Pecnyonixa bawxopmocman, Pocis

Amnaromiii CaliranoB, 1-p. €KOH. HayK, 1pod., [ncmumym cucmemnux docniodcenv ¢ AIIK HAH
Benapyci

Baunepiit Muponuyk, 1-p. TexH. HayK, npod., Hayionanvhuil ynigepcumem xapyo8ux mexHonoeit,
Ykpaina

Biprinist FOpeniene, 1-p., npod., Birbniocexuii ynieepcumem, Jlumea

Biraniii Tapan, 1-p. Texs. Hayk, npod., Hayionanenuil ynieepcumem xapuosux mexnonoeii, Yxpaina
Boaoanmup Kosoaca, 1-p. TexH. Hayk, npod., Hayionanvnuil ynieepcumem xapuogux mexHonoeii,
Ykpaina

Buaagimip I'pynanos, 1-p. TexH. Hayk, npod., bearapycokuii depoicagnuti acpaphuii mexHivHul
YHigepcumem

I'anuna Cimaxina, 1-p. TeXH. HayK, pod., Hayionanvuuil ynieepcumem xapuogux mexHounoeii,
Ykpaina

Ipuna ®enysioBa, 1-p. eKOH.HAYK, IPod., Hayionanvruil ynisepcumem xapuosux mexnonoeii,
VYkpaina

Mopaauka Credanosa, 1-p, ITioediscviuii ynisepcumem "laiciii Xinendapexi”, Boneapis
Kpicrina lonoBwuy, 1-p, nou., Texniunuii ynieepcumem Mondosu

JIrodomup Xomivak, 1-p. TeXH. HayK, npod., Hayionanbnuil yHigepcumem xapyo8ux mexHonozii,
Ykpaina

Muxona CnueBCbKH, 1I-p. €KOH. HayK, Ipod., [ncmunmym npodosonvuux pecypcie HAAH Vkpainu
Mapxk Hlamusia, kaHg. TeXH. HayK, aou., Cankm-IlemepOyp3vKkuii Oepoicaghuli mexHoa02iyHull
incmumym, Pocis

Ounexcanap llleBuenko, 1-p.TexH. HayK, npod., Hayionanvhuil yHigepcumem xapuogux mexHonoeil,
VYkpaina

Ounena I'paGoBcbKa, 1-p. TeXH. HayK, Ipod., Hayionanvhuil ynieepcumem xapuoeux mexnHonoeii,
VYkpaina

Ouxnena JIparan, 1-p. eKoH. Hayk, npod., Hayionanvnuil ynisepcumem xapuosux mexuonoeit, Yxpaina
Oubra IleryxoBa, 1-p. €KOH. HayK, 10W., Hayionanvhuii yHigepcumem Xapuoeux mexnonoait,
Ykpaina

Ouabra Pubak, kaHj. TeXH. HayK, JOL., TepHoninbCcokuti HayloHATbHUL MEXHIYHUL YHIBpecumem
imeni Ieana Ilymos, Yrpaina

Mackans Jdronvo, 0-p, Yrisepcumem Knoo bepnapo Jlion 1, @panyis

Credan Credanos, 1-p., npod., Yuieepcumem xapuosux mexnonoeii, boneapis

Terssna MocTeHcbKa, 1-p. €KOH. HayK, Ipod., Hayionanvuuil ynieepcumem xapuogux mexuonoeii,
Ykpaina

Tersna [Tupor, x-p. 6ion. Hayk, npod., Hayionanvnuii ynieepcumem xapuosux mexnonocii, Ykpaina
Tomam Bepnar, 1-p., mpod., []eyuncoxuii ynisepcumem, Iorvwa

FOuais [I3s136K0, I1-p. XiM. HayK, C.H.C., [Hcmumym 3a2anvhoi ma neop2aniunoi Ximii imeni

B. I. Bepnaocvkoeo HAH Ykpainu

Ounexkciit I'yGens (BixnoBinaneHMi cekperap), KaHA. TEXH. HAyK, NOL., Hayionanvhuil ynisepcumem
Xapuoeux mexnonoei, Yxpaina.

——VUkrainian Food Journal. 2015. Volume 4. Issue 1 — 199
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