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Introduction. The structure of food emulsifiers obtained
on the basis of the refined sunflower oil under mild conditions
is studied for the purpose of determination of the content of
mono- and diacylglycerines of fatty acids and proof of the
conservation of essential bioactive components in them and
deceleration of thermal-oxidative processes.

Materials and methods. A qualitative and quantitative
study of emulsifiers of acylglycerine origin obtained under
mild conditions (35...40 °C) is performed by using infrared
spectroscopy on Perkin-Elmer Spectrum One FTIR
Spectrometer by the method of a crushed drop.

Results and discussion. Infrared spectra of the new
emulsifiers of acylglycerine origin are studied and an analysis
of the characteristic absorption bands assigned to the
respective types of valence and deformation vibrations of
triacylglycerines (1110, 1173, 1244 cm” — WC=0) of
esters; 1377 and 1416 cm™ — &,(C—H) in groups —CH; and—
CH,—; 1736 cm™ — W(C=0) of esters; 2855 and 2927 em’! —
WC-H) in —CH,— groups; 3009 cm™ — v,(C—H) in groups —
CH=CH- in the cis-form), the hydroxyl groups of mono-,
diacylglycerines of fatty acids (3435 cm™), primary alcohols
(1061 cm™) is made. The presence of mono- and
diacylglycerines of fatty acids in the new emulsifiers is
proved. Due to the mild conditions of their obtaining these
emulsifiers don’t contain frans-isomers and unsaturated acids
in the native form are preserved in them. On the basis of
calculated spectral characteristics (peak intensity, width of the
absorption band, area S bounded by the curve and the
horizontal zero line) the calibration graph of S on the mass
concentration of mono-, diacylglycerines in the model
compositions E471 with the refined sunflower oil is plotted.
With the help of the obtained line equation the total content of
mono-, diacylglycerines of fatty carboxylic acids in the new
food emulsifiers is determined as 54,2+1,2%.

Conclusions. Using the method of infrared spectroscopy
for solving the problems of quantitative determination of
mono-, diacylglycerines of fatty acids in the emulsifiers of
series of acylglycerines E471 is suggested.
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Introduction

Currently there is an increasing demand for high quality foodstuff that is made with
the using additives based on natural raw materials that are absolutely harmless to the human
health and the environment. Such additives include mono- and diacylglycerines (MAG and
DAG) of fatty acids (E471) — safe additives of the GRAS status (Generally Regarded as
Safe — completely safe) that are applied without restrictions. Being surfactants with an
indicator of hydrophilic-lipophilic balance (HLB) 3...4 they are widely used as lipophilic
nonionic emulsifiers, emulsion stabilizers, baking powders, and amendments. In
publications [1-3] significant advantages of emulsifiers of acylglycerine series are noticed.
For example, they can improve the consistence, marketable state of the finished meat
products; increase their yield due to the thermal treatment [4-7].

In spite of the quite wide assortment of these emulsifiers there are significant
drawbacks in the technology of their obtaining. First of all, these drawbacks are associated
with the hard conditions of the synthesis of emulsifiers [8]. Moreover, their industrial
production in Ukraine is absent.

The technology of producing emulsifiers of E471 series is based on two chemical
processes that are carried out in industry at 210..245 °C: glycerolysis of fats
(transesterification with glycerine) and esterification of glycerine with high molecular fatty
acids. A mixture of the products obtained is separated by centrifugation and molecular
distillation at temperatures 205...210 °C. Along with the high yields of MAG (40...50%)
industrial technologies are notable for hard conditions of glycerolysis and molecular
distillation thus causing the intensification of thermal oxidation and thermal polymerization
processes in the emulsifiers [8]. New technologies of production of emulsifiers also have
the similar drawbacks as they assume the technological processes to be carried out at
temperatures not below 120 °C [9-10]. The enzymatic synthesis technologies which are
being actively developed now have such a distinctive feature as a duration of the process (2
to 8-60” seconds) [11].

The domestic market of food emulsifiers is mainly represented with additives E471
and their derivatives (E472a-g) of foreign production for using primarily in confectionery
and perfume industry [12]. Usually emulsifiers E471 don’t contain polyunsaturated fatty
acids as they are produced in industry by means of glycerolysis of palm oil with formation
of MAG of saturated fatty acids [13].

Thus development of the technology of producing domestic food emulsifiers from the
natural raw materials under the mild conditions was an important task. In the previous
works authors based the technology of obtaining food emulsifiers with mono-,
diacylglycerines of fatty acids under mild conditions (at 35...40 °C). New food emulsifiers
of acylglycerine origin for meat products were obtained as an oil phase with MAG, DAG
by means of transesterification of the refined sunflower oil in the hexane-isopropanol
system [14].

Therefore qualitative and quantitative studies of the composition of these emulsifiers
for the purpose of determination of the content of surface active components — mono- and
diacylglycerines of fatty acids and proof of the conservation of essential bioactive
components and deceleration of thermal-oxidative processes in these emulsifiers gain
actuality.

—— Ukrainian Journal of Food Science. 2014. Volume 2. Issue 2

183



Food Technologies

Materials and methods

The current studies deal with emulsifiers of acylglycerine origin obtained on the
laboratory equipment under the mild conditions according to the authors’ developed
technology of transesterification of the refined sunflower oil in a binary system of organic
solvents as follows. Prepared 1.5...1.6% solution of potassium hydroxide in isopropanol,
based on the mass ratio of refined sunflower oil:hexane:isopropanol — 1:2,5:2,5, was
introduced into the miscella with a mass fraction of 28...30% (refined sunflower oil in
hexane) and transesterification was performed under constant stirring within
(10...12)-60 seconds at temperature 35...40 °C. In order to complete transesterification
water was introduced into the binary system in amount 16...18% from the system mass
while stirring. The diphase system was kept at 23...25 °C until complete separation of the
water-isopropanol layer with soaps, partly MAG, DAG efc. from the hexane layer
containing TAG, DAG, MAG. Evaporation of hexane from miscella was performed in the
rotary evaporator MP-1M2 within (5...10)-60 seconds at 40 °C under the pressure of
335 mbar. Emulsifiers of acylglycerine origin were obtained as an oil phase (with MAG,
DAG) of a light yellow color (this is typical for glycerines of unsaturated fatty acids) with a
neutral taste, without smell.

For the quantitative determination of MAG, DAG and plotting the calibration graph
the model compositions of emulsifiers with the total mass fraction of MAG, DAG of 10,
20, 30, 40% were prepared by mechanical mixing of the refined sunflower oil (Ukraine)
and the emulsifier E471 (Malaysia) with a known composition (content of mono- and
diacylglycerines — 95,5£2,5% and 3,5+0,1% respectively).

A qualitative and quantitative study of emulsifiers of acylglycerine origin and model
compositions was performed by using infrared spectroscopy on Perkin-Elmer Spectrum
One FTIR Spectrometer by the method of a crushed drop. The drops of samples were
placed in a thin layer between the plates from Zinc Selenide while recording IR spectra.

Results and discussion

IR spectra of the new emulsifiers of acylglycerine origin (Fig. 1) are represented with
characteristic absorption bands assigned to the respective types of valence v and
deformation & vibrations of triacylglycerines: a triad of bands 1110 cm™, 1173 cm™,
1244 cm™ WC=0) of esters; 1377 cm™ and 1416 cm™ — &,(C—H) in groups —CH; and —
CH,—; 1736 cm™ — W(C=0) of esters; 2855 cm™ and 2927 cm™ — WC-H) in groups —
CH,—; 3009 cm™ — v,,(C—H) in groups -CH=CH- in cis-form.

The absence of absorption bands at 970 cm™, 1675...1665 cm™ indicates that obtained
under mild conditions emulsifiers don’t contain trans-isomers. The presence of absorption
bands at 1657 cm™ and 3009 cm™ proves the conservation of unsaturated acids in the native
state on the level of their content in the sunflower oil [15].

The presence of mono- and diacylglycerines of fatty acids in the emulsifiers is
confirmed by the broad band registered at 3435 cm™ (Fig. 1) that is characteristic for the
valence vibrations of hydroxyl groups associated by hydrogen bonds (3350£100 cm™), by
band at 1061 cm™ that is characteristic for the valence vibrations of hydroxyl groups of the
primary alcohols.
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Fig. 2. IR spectra of the samples of model compositions of emulsifiers with different mass
fraction of MAG, DAG, %:
1-10;2-20;3-30;4-40

—— Ukrainian Journal of Food Science. 2014. Volume 2. Issue 2 185



Food Technologies

IR spectroscopy allows solving problems of quantitative analysis. Therefore it was
applied for determining the mass fraction of MAG and DAG in the test emulsifiers of E471
series in the spectral area that was characteristic for the valence vibrations of associated
hydroxyl groups — 33504100 cm™. IR spectra of the samples of model compositions of
emulsifiers on the basis of the refined sunflower oil and E471 with the total mass fraction
of MAG, DAG — 10, 20, 30, 40% were obtained (Fig. 2).

It is known [16] that IR spectroscopy uses integral intensity (absorption coefficient)
that is considered as the sum of all the values of the extinction coefficient & within the
whole absorption band regarded, i.e. the area bounded by the curve and the x axis. The
integral intensity is equal to the area of the band and, in case if the absorption coefficient
and wave number v (cm™) are chosen as coordinates; it is expressed [16] by the integral:

1
4,=2.304 ("2 edv @
Vi

The integral intensity is less dependent on the apparatus resolution than the intensity at
the maximum and is better reproduced. The dependence of the optical density on the wave
number v by the outline of the band assuming the band is symmetrical with respect to the
maximum and does not overlap with the other bands is described by Lorentzian function
[16]:

A, = al[(V-Vinax)*+b7], 2

where a, b — are constants.

The function 2 describes the band better the broader is the band. Since this
approximation is satisfactory for the broad band of associated hydroxyl groups at 3350+100
cm™, the area S bounded by the curve and the horizontal zero line (4 = 0) can be described
by the equation [16]:

S=(2) A1y Amaxs 3)

where'Avy, — the width of the absorption band between the points of the curve where the
optical density is equal to the half of the maximum one;
Amax — peak intensity.

Based on the calculated spectral characteristics (peak intensity, the width of the
absorption band, the area S bounded by the curve and the horizontal zero line) the
calibration curve representing the dependence of S value on the mass fraction of MAG-
DAG (Wmac.pag) in the model compositions of emulsifiers E471 with the refined sunflower
oil was plotted (Fig. 3).

The obtained dependence is well described by a linear function that allows using it as a
calibration curve for determining the mass fraction of MAG and DAG contained in the
emulsifiers of E471 series which the emulsifiers of acylglycerine origin obtained under
mild conditions also belong to. Using the obtained equation of the line S=9,07 - wyac-
pag — 0,23 the amount of wyag.pag in the new emulsifiers studied was calculated.
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Fig. 3. Calibration curve of the dependence of MAG, DAG content
in the model compositions of emulsifiers E471

The content of MAG, DAG in the new emulsifiers obtained at temperature 35...40 °C
in the system hexane-isopropanol from the refined sunflower oil was 54,2+1,2%. The data
obtained correlates with the results of determination by thin-layer chromatography with a
relative deviation of the mass fraction of MAG and DAG within 1,1...2,4%. The results of the
studies confirm the possibility of using IR spectroscopy for solving the problems of quantitative
determination of mono-, diacylglycerines of fatty acids in the emulsifiers of acylglycerine E471
series.

Conclusions

Using infrared spectra the presence of the characteristic absorption bands assigned to
the respective types of valence and deformation vibrations of triacylglycerines in the new
emulsifiers of acylglycerine origin was proved:  C=0) — 1110 cm™, 1173 cm™, 1244 cm™;
8(C-H) — 1377 cm™ u 1416 cm™; (C=0) — 1736 cm™'; C-H): 2855 cm™ 1 2927 cm™;
Vs(C—H) in groups -CH=CH- in the cis-form — 3009 cm™), hydroxyl groups of mono-,
diacylglycerines of fatty acids associated by hydrogen bonds — 3435 cm™, primary
alcohols — 1061 cm™.

The fact of the absence of absorption bands at 970 cm™, 1675...1665 cm™ proves that
obtained under mild conditions emulsifiers don’t contain frams-isomers. The presence of
absorption bands at 1657 cm™ and 3009 cm™ indicates on the conservation of unsaturated
acids in the native state on the level of their content in the sunflower oil.

On the basis of calculated spectral characteristics (peak intensity, width of the
absorption band, area S bounded by the curve and the horizontal zero line) the calibration
graph of S on the mass concentration of mono-, diacylglycerines in the model compositions
is plotted and the equation of the line S =9,07 - wmac.pag — 0,23 is determined.

By means of IR spectroscopy the total content of mono-, diacylglycerines of fatty acids in the
food emulsifiers obtained under mild conditions (35...40 °C) from the refined sunflower oil is
determined. This data correlates with the results obtained by means of thin-layer
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chromatography. The relative deviation of the mass fraction of MAG and DAG between two
methods is not more than 2,4%.

Using the method of infrared spectroscopy for solving the problems of quantitative

determination of mono-, diacylglycerines of fatty acids in the emulsifiers of series E471 is
suggested.

10.

11.
12.

13.

14.

15.

16.
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Introduction. The aim of the study was to develop new
technological solutions to better utilization of the properties
of carrot to obtain two multifunctional dietary supplements
containing carotene in dry and liquid form.

Materials and methods. Carrot varieties Shantanu
2461, carrot juice, husks, powdery enrichment from carrot
husks containing carotene and concentrated liquid filler
containing carotene were used. The chemical composition
of all samples was determined according to the international
standards

Results. The work proposed a comprehensive resource-
saving technology of processing of carrots with getting two
basic products that contain carotene - dry and liquid. Dry
enrichment "Carrotynka" obtained under production
conditions by means of microwave drying of carrot husks,
has a high content of B-carotene (148,0-154,0 mg/100 g)
and fiber (11 g/100 g). Liquid filler "Carrot honey",
obtained on the basis of carrot juice (70% of dry substance)
- rich sugar (52-55 g/100 g), b-carotene (up to 11-12 mg/100
g) and pectin (up to 4 g/100 g).

Obtained products were subjected to various
technological influences. As a result of these tests it can be
noted a relatively high stability of obtained food additives to
various modes of process and be recommend them for wide
use in food technology as a multifunctional enriching
additives.

We had tested a number of technologies of getting
canned products from restored "Carrot honey", as well as
development of confectionery and bakery products of new
recipes, which gave a positive result.

Conclusion. The obtained products containing carotene,
can be used in food technology as a multifunctional
enriching additives.
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Introduction

The growing worldwide trend towards healthy food led to the development of functional
product. Functional foods, due to bioactive components presence in its composition are capable to
support human health and increase the body's resistance to adverse environmental factors. To correct
the nutritional value and food properties biologically active additives (BAA) are used, which allow to
optimize the composition, improve the nutritional value of foods and form their functional properties.
Food additives production is a perspective direction, which can significantly extend the range of
functional foods and products for special purposes.

Due to the fact that in Ukraine biologically active additives are produced in limited quantities,
current market is filled with imported goods. In this regard, development of domestic production of
new types of supplements from plant material is relevant and promising. Among them vitamins-
multifinctional additives are of greatest interest that are complex multicomponent systems with
certain properties. The use of plant material for purposeful to receive specialized products or natural
food additives is very specific. By itself, the technology of their processing is quite complex, due to
many factors, including the low acidity of raw materials and the need for mandatory and complete
cleaning. Thus. wastes can reach more than 40%. A positive factor is the low cost of raw materials
and predictable quality characteristics of the finished product [1, 2, 3].

We are interested in processing of carrots that are fruitful vegetable, widespread in many
countries with good Agrobiological indicators and the possibility of long-term storage. Numerous
authors are engaged technologies on processing carrots in BAA. Some of them have shown the
feasibility of using carrots for creating a carotenoid additives radioprotective action, developed a
scientific basis for their use in food technology and proposed development of pasty carotenoid
additives. Others investigated possibility of preserving carotenoids during drying of raw carrot were
made[1,2,3,4,5,6].

Historically, national cuisines of many countries use extensively carrots. The main reason of
popularity is not so exprect color and strong taste, as its properties due to the presence of biologically
active substances (BAS). Pectin, dietary fiber and natural carotenoid complexes are especially
valuable, which have high stability, resistance to process and physiological activity. Of great
importance B-carotene, which exept properties of provitamins has also an antioxidant, allows to
improve the quality of the finished product and to continue its shelf life[7, 8, 9, 10, 11].

The aim of the study was to develop new technological solutions to better utilization of the
properties of carrot to obtain two multifunctional dietary supplements containing carotene in dry and
liquid form.

Materials and methods

The object of research is the technology supplements containing carotene from carrots.

The subject of the research is to change the content of B-carotene during the processing of raw
carrot in various ways. Materials of research is carrot varieties Shantanu 2461, carrot juice, husks,
powdery Enrichment from carrot husks containing carotene and concentrated liquid filler containing
carotene.

Raw materials, materials, semi-finished and finished products were characterized using a range
of modern physico-chemical, chemical, microbiological, organoleptic and mathematical methods.

Contents of dry substances, f-carotene, sugars, fiber and pectin were determined according to
the international standards ( ISO 751:1998(en), ISO 750:1998(en), ISO 6558-2:1992(en), ISO
2173:2003(en).

For the detection the characteristic absorption bands of B-carotene in the studied samples -
carrots, natural carrot juice and concentrated, fresh carrot husks and dried in various ways, were
recorded in the range of samples cyclohexane; as the comparing solution using cyclohexane, in the
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wavelength range of 200-800 nm, thickness 1 cm; measurement error wavelengths on a
spectrophotometer (Cary 100 Scan UV-visible spectrophotometer) according to the passport data is +
1 nm value of a point was 0.0001.

Husks, received after pressing, drying sent by one of the methods were convection, infrared and
microwave drying. Drying husks were carried out before the final moisture 6, 5% of the layer
thickness 0of 0,9-1,1 cm.

During the convective drying temperature husks drying agent (air) was 70°S, speed was 2.0 m /
s, the drying period was 160 min.

When infrared drying the duplex IR heating husks was carried. As generators of infrared
radiation tubular electric heaters (TEHs) were used. Thus electric heaters warming up was carried out
at a value of 'exposure (E) 3660 W / m” for 5-10 minutes. Then the value of E for 30 min, gradually
decreased to 1600 W / m2, and left unchanged until the end of the drying process. Adjusting the value
of E, in the dry husks, the change of voltage that is supplied to the heaters was performed. Thus the
same voltage was changed as follows: from 220 to 120 on the lower TEH and 100 B was changed at
the top. Drying time was 75 min.

Investigation of the process dry husks was conducted on at the semigenerating facility
"Artemis" with a frequency of 2540 MHz. Drying of the samples occurred in the pulse-periodic mode
with interval 1 to 2 minutes at a value of the heat flux of 300 W / cm2. Drying time is 14 minutes.

Results and discussion

To implement the project it was necessary to first analyze the distribution of carotenoids carrot
in solid and liquid phase (fig. 1). To provide a semi-finished needed technological parameters was
necessary to minimize sugar content in carrot husks Figure 1 shows the absorption spectra of
molecules f-carotene in fiesh carrots, carrot husks and natural carrot juice.
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Fig. 1. Absorption spectra of molecules B-carotene:
1 — carrot, 2 — carrot husks, 3 — natural carrot juice
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Fig. 2 The principal technological scheme of processing carrots

Figure 1 shows that the carotene content of husks, is 9,5 times greater than the natural
carrot juice, which coincides with the research of many authors [10, 11].

Analysis of the known technologies of carrot allowed to reveal their "weak points" that
adversely affect the quality of the finished product. Thus, the critical points in its
processing is oxidation coloring substances and BAS during the grinding, pressing and
drying. A key role in this complex is played by own enzymes carrots, the most active of
which is peroxidase. Its inactivation is often a difficult task and requires special additional
impacts on materials. Considering the fact that the enzyme activity is dependent on
temperature, presence of atmospheric oxygen and pH, made a number of relevant research,
that allowed to establish rational regimes of technological process of processing fresh
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carrots, and its distribution on the solid and liquid phases. On the basis of research and
optimization of individual technological modes it was suggested a complex resource
saving processing technology of carrot for obtaining two basic products - dry enricher
"Carrotynka" containing carotene obtained from carrot husks and liquid filler "Carrot
honey", containing carotene obtained from carrots juice. The principal technological
scheme of processing of carrots is shown in Figures 2.

The essence of this technology comes down to the fact that the prepared carrot
(washed and peeled) are ground in the crusher treated with complex antioxidants, followed
by 5-10 minutes sharp pair and sent for pressing. So, the distribution of the product on the
solid and liquid phases is made. The solid phase with the initial dry matter content (15%)
after additional processing dried in various ways (convection, infrared radiation, in the
microwave field) to 6-7% moisture content, crushed and packed (Figure 3).

The solid hase
(Carrot husks)
v
Handlingin
antioxidants

v
Drying —— moisture

v

Shredding

v

Fractionation

v

packs ——> Filling gnd
packaging

labels —p- Labeling

v

Warehouse
storage

Fig. 3. The principal technological scheme production of dry carotene enricher
"Carrotynka"

The study of different methods carrot pomace drying proved the microwave method
feasibility (Figure 4).

Thus, during the field of microwave drying B-carotene content decreased to 5,1% and
pectin 4,3% on their original content.
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Fig. 4. Absorption spectra of molecules B-carotene in powders obtained by different methods:
1 - raw husks, 2 - dried convective way,
3 - dried IR radiation, 4 - in the microwave field.

The liquid phase (a natural carrot juice) after additional processing of enzyme
preparation was concentrated to a solids content of 70% (Figure 5). The obtaining
concentrated carrot juice differed strongly by strong orange color, high in § - carotene and
pectin. During the concentration of carrot juice B-carotene content decreased to 7,6% and

pectin — 8,5%, respectively.

Thus, in of the proposed technology it was got two products that can be used as
multifunctional food additives. The comparative characteristic of some indicators of the
chemical composition of carrot, semi-finished and finished products (derived food
additives) are presented in Table 1.

Table 1

Organoleptic and physico-chemical parameters dry carotene enricher "Carrotynka" and
concentrated filler containing carotene "Carrot honey"

Parameters Carrotynka | Carrot honey
Organoleptic parameters
Appearance The powder is Opaque the viscous liquid

homogeneous on all bulk

Natural, close to natural

Taste A natural inherent carrots .
carrot juice

Flavor Orange Dark orange

Physicochemical parameters
Contents of dry substances,% 93,0-94,0 70,0-75,0
Contents of carotene,mg/100g 148,0-154,0 11,0-12,0
Content of pectin, g/100g 5,0-6,0 3,0-3,5
Content of sugars, g/100g 7,0-8,0 45,0-55,0
Content of fiber foods, mg/100g 20,0-24,0 -
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Fig. 5 The principal technological scheme production of concentrated filler containing
carotene " Carrot honey "

An enrichment "Carrotynka" received in a production environment by microwave
drying, has got a high content of B-carotene (148-154 mg/100 g) and fiber foods 20-24
(mg/100 g), and filler "Carrot honey" (70% solids) - rich in sugars (45-55 g/100 g), B-
carotene (up to 11 mg/100 g) and pectin (up to 3,5 g/100 g).

Obtained additives should be stored in vacuum packaging avoid light at temperatures
below 5°C. Loss carotene is 20-25%. The total number of microorganisms during storage is
not increased.

Assessing quality index and technological properties of the obtained products, they
were subjected to various technological influences. As a result of these tests it can be noted
a relatively high stability of obtained food additives to various modes of process and be
recommend them for wide use in food technology as a multifunctional enriching additives.
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We had tested a number of technologies of getting canned products from restored

carrot juice, as well as development of confectionery and bakery products of new recipes,
which gave a positive result.

10.
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Conclusion

Developed the technology a complex processing carrots with production dry carotene
enricher "Carrotynka" and concentrated filler containing carotene "Carrot honey".
Blanching carrot in the pair atmosphere and treatment with antioxidants, which provides
peroxidase inactivation by 85%, saving B - carotene by 95%, Vitamin C - 75% and sugar
- 93%.

To prevent the loss of B-carotene, coloring agents and sugars in the drying process after
grinding carrots and carrot husks before drying, they are treated with antioxidants.

The highest content of f-carotene — 148-154 mg / 100 g can be obtained by drying the
carrot husks in the field of microwave.

The optimal method of storage additives it is vacuum packing without light and
temperature below 5 °C.

The obtained products containing carotene, can be used in food technology as a
multifunctional enriching additives.

References

Pavlyuk R. Yu., Cherevko A. I, Pogarskaya V. V. (2002), Novye tekhnologi
biologicheski aktivnykh rastitel'nykh dobavok i ikh ispol’zovanie v produktakh
immunomoduliruyushchego i radiozashchitnogo deystviya, Kyiv.

Yakovleva N.B. (2006), Khimicheskaya priroda nuzhnykh dlya zhizni vitaminov,
Moscow.

Kendrick A. (2012), Natural food and beverage colourings, Natural Food Additives,
Ingredients and Flavourings, pp. 25-40.

Simakhina H.O. (2010), Funktsionalna rol karotynoidiv ta osoblyvosti yikh
vykorystannia u kharchovykh tekhnolohiiakh, Naukovi pratsi NUKhT, 33, pp. 45-48.
Petrova Zh. A. (2010), Sokhrannost' karotinoidov v zavisimosti ot metodov i rezhimov
sushki, Zbirnik naukovikh prats' VNAU «Zemlya Ukraini — potentsial energetichnoi ta
ekologichnoi bezpeki derzhaviy, 42(2), pp. 70-77.

Zielinska M.; Markowski M. (2007) Drying behavior of carrots dried in a spout-
fluidized bed drye, Drying Technology, 25, pp. 261-270.

Stoll T., Schweiggert U., Schieber A., Reinhold C. (2003), Process for the recovery of
a carotene-rich functional food ingredient from carrot pomace by enzymatic
liquefaction, Innovative Food Science & Emerging Technologies, 4(4), pp. 415-423.
Reyes A., Vega R., Bustos R., Araneda C. (2008), Effect of Processing Conditions on
Drying Kinetics and Particle Microstructure of Carrot, Drying Technology, 26. pp.
1272-1285.

Bhudsawan H., Peamsuk S., Sakamon D. (2008), Isomerisation kinetics and
antioxidant activities of f-carotene in carrots undergoing different drying techniques
and conditions, Food Chemistry, 107(4), pp. 1538-1546.

Giovannucci A. (1995), Intake of carotinoids and relation to risk of cancer, J. of the Nat.
Cancer Inst., 87(23), pp. 1767-1777.




11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

—— Food Technologies ——

Knockaert G., Lemmens L., Van Buggenhout S., Hendrickx M., Van Loey A. (2012),
Changes in B-carotene bioaccessibility and concentration during processing of carrot
puree, Food Chemistry, 133(1), pp. 60-67.

Mahuya Bandyopadhyay, Runu Chakraborty, Utpal Raychaudhuri (2008), Effect of
beet and honey on quality improvement and carotene retention in a carrot fortified
milk product, Innovative Food Science & Emerging Technologies, 9(1), pp. 9-17.
Paola Palmero, Agnese Panozzo, Dorothy Simatupang, Marc Hendrickx, Ann VaLoey
(2014), Lycopene and B-carotene transfer to oil and micellar phases during in vitro
digestion of tomato and red carrot based-fractions, Food Research International, 64,
pp. 831-838.

Bhudsawan Hiranvarachat, Sakamon Devahastin, Naphaporn Chiewchan (2011),
Effects of acid pretreatments on some physicochemical properties of carrot undergoing
hot air drying, Food and Bioproducts Processing, 89(2), pp. 116-127.

Stefan J. Kowalski, Justyna Szadzinska, Joanna techtanska (2013), Non-stationary
drying of carrot: Effect on product quality, Journal of Food Engineering, 118(4), pp.
393-399.

Wang J., Xi Y.S. (2005), Drying characteristics and drying quality of carrot using a
two-stage microwave process, Journal of Food Engineering, 68(4), pp. 505-511.
Pierre A. Picouet, Carmen Sarraga, Silvia Cofan, Nicoletta Belletti, M. Dolors Guardia
(2014), Effects of thermal and high-pressure treatments on the carotene content,
microbiological safety and sensory properties of acidified and of non-acidified carrot
juice, LWT - Food Science and Technology, (in Press, Available online 12 August
2014).

Nakarin Chumnanpaisont, Chalida Niamnuy, Sakamon Devahastin (2014),
Mathematical model for continuous and intermittent microwave-assisted extraction of
bioactive compound from plant material: Extraction of B-carotene from carrot peels,
Chemical Engineering Science, 116, pp. 442-451.

Bhudsawan Hiranvarachat, Sakamon Devahastin, Naphaporn Chiewchan, G.S. Vijaya
Raghavan (2013), Structural modification by different pretreatment methods to
enhance microwave-assisted extraction of B-carotene from carrots, Journal of Food
Engineering, 115(2), pp. 190-197.

Yoshiki Tsukakoshi, Shigehiro Naito, Nobuaki Ishida, Akemi Yasui (2009), Variation
in moisture, total sugar, and carotene content of Japanese carrots: Use in sample size
determination, Journal of Food Composition and Analysis, 22(5), pp. 373-380.
Prakash S., Jha S.K, Datta N. (2004), Performance evaluation of blanched carrots
dried by three different driers, Journal of Food Engineering, 62(3), pp. 305-313.
Buculei A., Psibilschi A.-Mihaela (2014), A study on the stability of the food-package
system, Journal of Food and Packaging Science, Technique and Technologies, 5, pp.
12-16.

Kostova 1., Dimitrov D., Ivanova M., Vlaseva R., Damyanova S., Ivanova N.,
Stoyanova A. (2014), Studying the possibilities of using of essential oils in dairy
products. 3. basil (Ocimum basilicum), Journal of Food and Packaging Science,
Technique and Technologies, 5, pp. 17-21.

—— Ukrainian Journal of Food Science. 2014. Volume 2. Issue 2

197



Food Technologies

Analysis of diffuse reflectance spectra of powdered
milk and their relationship to technological parameters

Kristina Belinska, Nataliya Falendysh,
Volodymyr Nosenko, Svitlana Litvynchuk

National university of food technologies, Kyiv, Ukraine

Keywords:

Milk
Spectroscopy
Spectra
Analysis

Abstract

Article history:

Received 12.07.2014
Received in revised
form 14.11.2014
Accepted 25.12.2014

Corresponding
author:

Svitlana Litvynchuk
E-mail:
mouseLSI@i.ua

Introduction. In order to improve products for baby food a
research of animal milk has been conducted. The study of diffuse
reflectance spectra of various food products makes it possible to
determine the different physical and chemical characteristics.

Materials and methods. Infrared reflection spectra of
powdered milk, which is recommended to be used in infant
formulas, were tested using the device "Infrapid-61". Diffuse
reflectance spectra of powdered milk products were studied
within 1330-2370 nm in increments of 10 nm.

Results and discussion. The diffuse reflectance spectra of
powdered milk of such domestic animals like goats, sheep and
mares are quite similar, but at certain wavelengths there are
significant differences. All the tested reflection spectra of mare
and goat milk are similar in form. The reflection spectrum of
sheep milk is slightly different from the previous ones. So at a
wavelength of 1720 nm for all three spectra minimum reflection
is observed, but in the spectrum of mare milk this extremum is
considerably lower. Similar conclusions can be drawn by
analyzing the spectra at wavelengths 2310 and 2350 nm. The
special features include the fact that in the range of 2010-2220
nm wavelength reflection spectrum of mare milk is a monotonic
curve with one extremum at a wavelength of 2110 nm. At the
same time, the reflection spectra of sheep and goat milk show
two extremes at wavelengths 2060 and 2170 nm. An important
spectral range is within 1480-1500 nm wavelengths, which is
responsible for the presence of protein in the samples. Especially
low minimum characteristic of mare milk, that has the least
amount of protein in its chemical composition, was confirmed by
independent experiments. The protein content for goat and sheep
powdered milk does not differ significantly. This conclusion is
confirmed qualitatively, based on analyzes of reflection spectra.

Conclusions. The tests of diffuse reflectance spectra in the
near infrared wavelength revealed significant differences in the
wavelength division for goat, sheep and mare powdered milk and
made it possible to carry out a qualitative analysis.
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Introduction

The basis of dairy products for baby food, produced in Ukraine, is cow's milk, the
components of which make undesirable impact on immature baby’s body. That is why the
cow milk prototyping is an urgent problem in the production of baby food. As a substitute
for cow milk the milk of domestic animals - goats, sheep and mares was suggested to
examine. Currently numerous infant formula are available, they are breast milk substitutes
that are considered adapted to a baby's body. Yet, children who are deprived of
breastfeeding and get bottle-feeding do not get the amount of natural nutrients, which is
found in human milk. To balance the composition of adapted formula different blends of
vegetable oils, vitamins, mineral complexes, etc. are added. No animal milk can be
compared to human milk in its composition.

Recently the number of different allergic diseases among children is inclined to
increase steadily. Clinical implications of allergic reactions, mainly related to dietary
habits, can be observed from infancy. Food allergies of infants are mainly allergies to cow
milk protein. Its prevalence among infants up to twelve months is not known with certainty,
though, it is estimated 2 to 6%. Often the diagnosis is made based on the symptoms of skin
rash, seborrhea, dermatitis, functional disorders of the digestive system, nasal breathing
disorders, sleep disorders.

In order to improve products for baby food the studies of milk of such animals as
goats, sheep and mares have been undertaken. Along with the standard methods of
determination of substances infrared spectroscopy method has recently gained widespread
use. This is due to the fact that this method gives the possibility of rapid, non-destructive
analysis of substances using modern computer technology. Reflection spectra of various
food has been studied by scientists from many countries for over a decade. However, the
interesting features of infrared reflectance spectra of powdered milk offered to use in baby
food have been revealed by us with the help of device "Infrapid-61." The study of diffuse
reflectance spectra of various food products makes it possible to determine different
physical and chemical properties: moisture, content of proteins, fats, sugars, starch and so
on.

Materials and methods

The object of the research were samples of powdered animal milk: goat, sheep and
mare milk which is going to be used to improve baby food. This milk was received in semi
spray dryer "Nyro-Atomizer" with a 0.9 m# working volume of camera and producing
capacity of evaporated moisture up to 10 kg / h. Dryer makes it possible to ensure the
temperature of the drying agent in the range 120 ... 250 ° C at the inlet of the dryer and 80
... 100 ° C at the outlet. Recently, along with the standard methods of determination of
substances the method of infrared spectroscopy gained widespread use, particularly in the
near infrared wavelength. Therefore, to study samples of powdered milk products the
device "Infrapid-61" operating in the wavelength range 1330-2370 nm was used.

Automatic measurement of reflectivity in this wavelength was performed in
increments of 10 nm, allowing us to obtain diffuse reflection spectra of different kinds of
powdered milk products. Thus there was no need of special sample preparation because it
had a homogeneous structure. Therefore, samples were kept under the same conditions with
low humidity, directly loaded into sample compartment and analyzed within a few minutes.
Another feature of this method is that it does not require special chemicals sample
preparation.
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The chemical composition of these products was determined by standard methods.
Mass fraction of protein was determined by turbidimetric method. The method is based on
measuring the luminous intensity of scattered solid or colloidal particles that are suspended
in solution. The intensity of light scattering, defined by turbidimeter, informs us about the
concentration of the substance.

For the experiment, 0.5 g of the product must be weighed within the accuracy to 0.001
g in a conical flask of 250 cm?®. Add 50 cm?® burette 0.05 mol / dm * sodium hydroxide
solution. Close the flask with a stopper and shake for 15 minutes in mechanical shakers. 10
minutes is necessary to centrifuge (speed 6000 min-1), followed by 5 cm?® of centrifugate
dispensed with pipette into a volumetric flask of 50 cm?. Fill up the contents of the flask to
the mark with sulfosalicylic acid. The flask is to be quickly flipped 2-3 times and the
solution poured into sample compartments with a layer thickness of 5 mm. Measure for
Optical density (wavelength 550 nm). Mass fraction of protein is determined by the
calibration curve. Making the calibration curve - to make the calibration curve we select
samples with different mass fraction of protein in the range that occur naturally (8 to 20%).
Range interval in protein content of samples must be within 1%. The number of samples
should not be less than 10. Accuracy of values increases with sample’s number.

Mass fraction of lactose in milk was determined by iodometric method. The gist of the
iodometric method of determining lactose is as follows. Known amount of copper sulfate
(CuS0O4) in excess is added to a known quantity of milk with unknown concentration of
lactose. Part of the copper is used for lactose oxidation and the other part remains
unchanged in divalent state. This reaction takes place in an alkaline environment that is
created by adding alkali (NaOH). We do not know yet the amount of copper that has
reacted with lactose. To culculate it, the known volume of solution of iodine (I2) and
sodium hydroxide (NaOH) is added to the mixture. As a result we get two compounds -
sodium iodide and yodad (NAI and NalO). Copper, which does not enter in reaction with
lactose, reacts with sodium iodide (NAI), resulting in the formation of molecular iodine
(I2), which again goes into ionic state after reaction with sodium thiosulfate (Na2S203).
The dose of thiosulfate solution is proportional to the dose of molecular iodine, which was
formed, and to the dose of bivalent copper, which did not react with lactose. Since the
initial volume of the solution of copper sulfate and its concentration is known, the
calculations set amount of copper, which came in reaction of lactose oxidation, and then the
content of the lactose in milk.

For the experiment, 25 g of milk must be weighed within the accuracy to 0.01 g in a
volumetric flask of 500 cm*. Add distilled water to half the volume of the flask. Then add
10 cm3 of solution CuSO4 (Fehling reagent I) with a pipette. Add 4 cm® of 1 mol / dm?
sodium hydroxide (NaOH) with pipette. Stir the mixture and fill up the substance of the
flask to the mark with distilled water. Stir and leave still for 30 minutes. The liquid is
filtered through a filter paper (the first 10 ... 20 cm? of filtrate is extracted). Proceed to filter
into a dry flask. 50 cm? of the filtrate is measurde with a pipette and put into a conical flask
of 250 cm?. Add 25 cm?® of 0.1 mol / dm? solution of iodine (I2) with a pipette. Slowly add
37.5 cm3 of 0.1 mol / dm? sodium hydroxide (NaOH), and constantly stir the substance of
the flask. The flask is closed with a stopper and left in the dark for 20 minutes. Add 8 cm?
0.5 mol / dm* of hydrochloric acid (HCI) from a cylinder, and at this moment we can
observe allocation of molecular iodine. Disengaged iodine is immediately titrated by 0.1
mol / dm?® of sodium thiosulfate (Na2S203) to the appearance of straw yellow color. Add
1...2 cm?® of 1% starch solution; at this mixture color turns dark blue due to the reaction of
starch and iodine. Continue adding sodium thiosulfate until the discoloration of the mixture,
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which will be held using 1...2 extra drops of thiosulfate. Record total volume of sodium
thiosulfate, which was used for titration, cm?.

Next, the control experiment is held. Instead of the filtrate 50 cm? of distilled water is
measured into a flask and the experiment is performed in the same way and with the same
reagents as in the main experiment, starting with putting 50 cm? of the filtrate into a conical
flask of 250 cm?.

Mass fraction of lactose L (%) is calculated by the formula:

_0,01801-(V, -¥)-100-0,97
m b

L

()

where 0.0/801 is the amount of lactose corresponding to 1 cm® of 0.1 mol / dm?® iodine
solution, g;

V; is the amount of 0.1 mol/dm? solution of Na,S,0; which was spent on the titration
of iodine in the control experiment, cm?;

V' is the amount of 0.1 mol/dm? solution of Na,S,0; which was spent on the titration
of excess iodine in the filtrate, cm?,

0.97 is the amendment established empirically;

m is the mass of milk in 50 cm? of filtrate, g

Fat content in milk was determined by acid method. The method is based on milk fat
separation under the action of concentrated sulfuric acid and isoamyl alcohol, followed by
centrifugation and measuring the amount of fat released in the graded part of butyrometer.
10 cm? of sulfuric acid is poured into two milk butyrometers (1-6, 1-7) with a dispenser,
and carefully so the liquids do not mix add 10.77 cm?® of milk with a pipette. 1 cm?® of
isoamyl alcohol is added to each butyrometer with a dispenser. Butyrometers are closed
with dry plugs. Butyrometers are shaken until proteins get dissolved, turning them at least 5
times, so that the liquids are completely mixed up inside. Butyrometers are set on a boiling-
water bath for 5 minutes at 65 =2 °C. Taken off the bath, butyrometers are put in centrifuge
cups with their graduated parts down. Butyrometers are placed symmetrically opposite each
other. They are centrifuged for 5 min. Each butyrometer is removed out of the centrifuge,
and by moving rubber stoppers regulate fat rod so that to keep it in the graded part of
butyrometer. Butyrometers are put on a boiling-water bath at (65 + 2) °© C with their
stoppers down for 5 minutes, when the water level in the bath should be somewhat higher
than fat level in the butyrometer. Butyrometers are taken out one by one and then
calculation of fat is made immediately.To analyze the reconstituted milk it undergoes
heating up on a boiling-water bath at (65 £ 2) © C for 5 min three times between each
centrifugation. Butyrometer indicators show mass fraction of fat in milk.

Results and Discussion

After milk research was made we received the data given in Table 1.
The results obtained by infrared spectroscopy given in Figure 1 showed that the
diffuse reflectance spectra of powdered milk of animals such as goats, sheep and mares are
similar in nature, but at certain wavelengths there are significant differences.
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Composition of powdered animal milk

Table 1

Protein mass Fat content. % Mass fraction of
Milk fraction, % > 70 lactose, %
Sheep 25,2 32,0 21
Goat 29,6 22,0 40,0
Mare 16,1 12,0 66,0
1,4
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Figure 1. Reflection spectra of powdered animal milk:
1 — mare; 2 — sheep; 3 — goat.

Comparative analysis of the diffuse reflectance spectra of powdered milk samples
showed that all the tested reflection spectra of mare and goat milk are similar in form. It
should be emphasized that the reflection spectrum of sheep milk is slightly different from
the previous ones. So at a wavelength of 1720 nm for all three spectra minimum reflection
is observed, but in the spectrum of mare milk this extremum is considerably lower. Similar
conclusions can be drawn by analyzing the spectra at wavelengths 2310 and 2350 nm. The
special features include the fact that in the range of 2010-2220 nm wavelength reflection
spectrum of mare milk is a monotonic curve with one extremum at a wavelength of 2110
nm. At the same time, the reflection spectra of sheep and goat milk show two extremes at
wavelengths 2060 and 2170 nm, respectively.

An important spectral range is within 1480-1500 nm wavelengths, which is
responsible for the presence of protein in the samples. Especially low minimum
characteristic of mare milk, that has the least amount of protein in its chemical composition,
was confirmed by independent experiments. As for the goat and sheep powdered milk, the
protein content of these products does not differ significantly. This conclusion is confirmed
qualitatively, based on analyzes of reflection spectra. Interesting results were obtained
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using electrophoresis in the study of protein fractions of the samples. It was found that
proteins of goat and sheep milk contain different amounts of casein in its composition. This
fact may explain some differences in reflectivity coefficients of goat and sheep milk for this
range of wavelengths. In the spectral range 1930-1950 nm the coefficients of reflectivity
samples are close. This range of wavelengths characterizes humidity of any food product. It
should be mentioned that powdered milk was obtained for baby food production. Therefore,
it imposed more stringent requirements for moisture content, which should not exceed 4%
in such product. Product moisture control can be easily carried out, using quantitative
analysis by NIR spectroscopy. Interestingly, the spectral distribution at a wavelength of
2110 nm mare milk reports a deep minimum, confirming the low content of casein and
protein. The comparative analysis in this part of the spectrum again confirms the fact that
the mare milk contains much less protein and casein (1.5-2 times) compared to sheep and
goat milk. Noteworthy is the wavelength of 2350 nm, where there is minimum reflection
for all three samples. This wavelength carries some information about the content of fat in
the product. It should be noted that, according to previously obtained data, the fat content in
sheep milk is the biggest, quantitative content of fatty acids in sheep milk is quite different
from the content of some fatty acids in mare and goat milk.

Conclusions

The research of diffuse reflectance spectra in the near infrared wavelength revealed
significant differences in the spectral distribution for goat, sheep and mare milk and made it
possible to carry out a qualitative analysis. It was found out that these studies enable us to
analyze the composition of the products, or to identify similarities and differences of the
samples. Diffuse spectroscopy method provides a comparative analysis of the products, but
requires significantly less time to get results than the methods determining each indicator in
the products.
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Introduction. The use of pectin and a P-vitamin
complex, isolated from green tea, as functional ingredients
of sour milk drinks will expand the range, improve the
consistence of the finished product and it will increase its
nutritional value.

Materials and methods. The evaluation of taste and
smell of the sour milk drink was performed using the profile
method, based on the fact, that individual impulses of taste
and smell, if they unite, give a quality new impulse of the
common taste and aroma characteristics of the product. The
study of structural and mechanical properties of the samples
were performed on the viscometer "Reotest 2". The
organoleptic indices of drinks were evaluated using a five-
point scale for assessment the expressiveness of the relevant
sample.

Results and discussion. The best profile for all
considered characteristics belonged to the sample of sour
milk drink with citrus pectin. It is characterized as
harmonious, sour milk, refreshing drink with pronounced
citrus scent. Based on the researches and on the study of the
rheological properties of samples of sour milk drinks, it was
found, that they belong to coagulatory structures. The
analysis of measured rheological characteristics showed,
that the investigated samples with P-vitamin complex
belong to the structured solid body with the highest strength
of structured bonds, also they have such characteristic, as
thixotropy. The strongest structured framework is observed
in the sample, containing fruit pectin and P-vitamin complex
and containing citrus pectin.Rheological properties of
soulmilk clots that is got at optimal terms were prospected.
It is set that maximal effective viscidity of clots due to
pectin substances and antihunt and P-vitamin complex
rises,comparatively with control, in 2,08 and 1,76 times.

Conclusions. It is shown, that the use of fruit pectin with
P-vitamin complex improves a texture and a structure of the
sour milk product, and the descriptors of taste and smell are
showed up better.
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Introduction

Milk drinks are very popular among people in the products of functional purpose due
to it's refreshing taste, delicate texture and beneficial effect on the human body. A variety
of dairy products depends not only on the type of yeast, but on the injection of enriched
food supplements.

The selection of enrichers dairy drinks should consider the features of microstructure,
rheological properties and biological compatibility of enricher's components and milk-
based product. Expanding the range of dairy drinks with functional purpose reveals the
possibility of enriching them by biologically active substances, which are a deficiency in
the diet of modern man.

Vitamin P is enough spread in nature and located in the hips, black currant, mountain
ash, citrus, grapes, green tea leaves and buckwheat; various flowers in a free state or in the
form of glycosides. Especially catechins have high P-vitamin activity, which belong to
bioflavonoids. Vitamin P shows antioxidant properties, strengthens capillary walls and
increases resistance of tissue to radiation damages [5]. The use of pectin in sour milk
industry as a stabilizer of consistency opens up opportunities to create a fully qualitative
food [6]. Use of pectin and P-vitamin complex isolated from green tea as functional
ingredients of dairy drinks will extend the variety, improve the consistency of the finished
product and increase its nutritional value of course [16-19, 21-23].

The purpose of research is to study the organoleptic and rheological properties of sour
milk drink with P-vitamin activity.

Materials and methods

During the technological processes of milk drinks receiving (milk-based of domestic
production with 2.6% fat) it was held the following operations: fermenting milk (which
firstly was boiling) in pH 40° C temperature with simultaneous application of dry leaven
such as "Symbiotyk" and TM GoodFood and P vitamin complex with relevant pectin (fruit
or citrus), and then thoroughly mixing this mix. Further ripening was conducted at 18° C
for 24 hours in aerobic environment. Calculation was held for 100g of milk.

The obtained investigated samples consist of the following components: 1 - contains
only milk ferment and dry leaven; 2 - milk, dry leaven and ferment fruit pectin; 3 - milk,
dry leaven and citrus pectin; 4 - milk, dry leaven and P-vitamin complex, 5 - milk, dry

leaven, P-complex vitamins and fruit pectin, 6 - milk, dry
7 leaven, P-vitamin complex and citrus pectin.

The study of structural and mechanical properties of the
samples were performed on viscometer [4, 24]. Viscosity
measurements were carried out using the device "Rheotest-2",
which operates on a constant shear rate.

1. Prepare a sample of 100 cubic centimeters of the set
system, mix her and maintain 20-30 minutes.

2. In the immobile external cylinder of device 1 (Fig. 1)
inundate 30-40 cm’ of the investigated system.

I

| ¢

e Vo 3. Put an internal cylinder 2 on an axis 3 that is connected
—?SC—:—:—:— with an electric engine.
4 4. An external cylinder 1 with the structured system is put
Fig. 1. Chart of device on the fixed internal cylinder 2 and lift to support.
"Rheotest - 2" 5. Fix position of external cylinder by means of nut. The

investigated system is evenly distributed in a gap 4
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between coaxial cylinders (external 1 and internal 2). If necessary the system is
maintained in a thermostat 5 at a certain temperature (Fig. 1)
On condition of permanent tension of change P=const to the internal cylinder
deformations (12 or 24) give certain permanent speed, here an external cylinder stays
still.
Register velocity of circulation of movable cylinder 2 by means of potentiometer.
Velocity of circulation of cylinder is proportional to speed of deformation of the
investigated system.
Tensions of change of P expect, that arises up in the system, after equalization:
P=z-«a
Z - became internal cylinder (driven to the passport of device, for example, for the
cylinder of S2 - Z=5,39 Pa); o — it is a value of scale on an indicatory device
(potentiometer).
The values of gradients of deformation € for every velocity of circulation (12 values)
take from passport data.
After the values of tension of change of P and gradient of deformation ¢ expect
dynamic viscidity n:
P
n=—
g
n — dynamic viscidity, Pa's; P —is tension of change, Pa; & — it is speed of change, s™'.
The experimental data build complete rheological curves of viscosity 1 = f(P) and
fluidity &€ = f(P) .
The evaluation of taste and smell of the sour milk drink was performed using the

profile method, based on the fact that if individual pulses of taste and smell are united, they
will give a new pulse in the common taste and aromatic characteristics of the product. As a
standard of comparison were used the sour milk leaven without filler, which determined the
order of appearance and intensity of individual pulses [7, 9].

Results and discussion

The organoleptic drinks were evaluated using a five-point scale to assess the

conformity of the sample [7- 9]. During the organoleptic evaluation of sour milk drink was
used a five-point scale:

5 stars - excellent quality

4 - good

3 - satisfactory,

2 - bad (defective food product)
1 - very bad (technical lack).

Main descriptors of taste: Main descriptors of smell:
1 - strong sour milk flavor; 1 - pleasant;

2 - sour and fruity; 2 - satisfactory;

3 - slightly sour taste; 3 - satisfactory;

4 - sour taste with a bitter taste; 4 - satisfactory;

5 - strong bitter taste; 5 - bad;

6 - harmonious sour and bitter taste. 6 - bad.
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Fig. 1, 2 shows profiles of taste and smell of sour milk drinks compared with sour milk
leaven.

As can be seen from the diagram Fig. 1 and 2, during the injection of pectin and P-
vitamin complex in a sour milk leaven (sample number 2, 3, 4, 5, 6) is observed an intense
change of taste and smell of course. It is established that P-vitamin complex strengthens the
bitter tasted and pectin decreases and gives more softened flavors (sample number 5, 6).
Sweet taste is strengthened if fruit pectin is injected (sample number 2, 5), citrus pectin
(sample number 3, 6) - provides more refreshing taste with a strong sour milk taste.

The most optimal profile from all of considered descriptors was received by sour milk
drinks sample with citrus pectin (sample number 6). It is characterized like a harmonious,
sour milk, refreshing with strong citrus smell.

It has been established what kind of structures they are: coagulation or condensation-
crystallization (based on research and study of the rheological properties of sour milk
drinks' samples). It was held the comparative analysis of other technological characteristics
to develop the functional drink [10, 11].

Fig. 3 and 4 represents viscosity, structural and mechanical characteristics of the
samples Nel, 2 and 3 without P-vitamin complex, respectively.

The most sturdy structured frame of systems (Pm) and a range of stresses (Pm/Pkl1),
which holds the destruction of structures represented in the sample number 3, contains
citrus pectin. The greatest viscosity of system with particularly no destroyed structure (n0)
and the strength of the system formed by a supramolecular structure that characterizes the
anomaly of viscosity (1y-1,) represented in the sample number 2, contains fruit pectin.
From Fig. 3 it can be seen that the greatest viscosity of the system with particularly
destroyed structure (nm) is represented in the sample number 1.

5

mm— Ne1
= = N2
— No 3
------ Ne4
— — — Ne5

Ne6

4
Fig. 1. The profile assessment of sour milk drink's flavor with pectin and P-vitamins
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== Ne1
= = No2
e No 3
------ Ne4
— — — Ne5

Ne6

4

Fig. 2. The profile assessment sour milk drink's smell with pectin and P-vitamins

Viscosity, structural and mechanical characteristics of the samples number 4, 5 and 6
of the P-vitamins are shown in Fig. 5, 6. According to the results that are shown in Fig. 5, 6
the maximum values almost of all rheological parameters are represented in the sample
number 5 containing fruit pectin and P-vitamin complex, only the lowest viscosity system
with particularly destroyed structure (1) is represented in the sample number 4 with P-
vitamin complex.

After analyzing the rheological calculated parameters (Figure 6) it is shown that the
investigated samples of pectin and P-vitamin complex belongs to structured solidlike body,
have the greatest strength of structured bond and thixotropy. The most solid structured
framework is observed in the sample number 5 containing fruit pectin and P-vitamin
complex and in the sample Ne 6 with citrus pectin. The sample number 4, with only P
vitamins, has the lowest viscosity system that confirm to particularly destroyed structure.

Rheological properties of soulmilk clots that is got at optimal terms were prospected.
It is set that maximal effective viscidity of clots due to pectin substances and antihunt and
P-vitamin complex rises,comparatively with control (a soul-milk product is without a pectin
and P-vitamincomplex), in 2,08 and 1,76 times for soulmilk clots with a fruit and citrus
pectin. Next to theincrease of viscidity in standards there is an increase ofdurability
structural to framework. Tension of change is on the area of creep, that determines effort at
that the system begins to collapse, at soul-milk clots in 2,43.2,53 timeshigher, than in.
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Fig.3.Viscosity characteristics of samples without P-vitamin complex
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Fig.5. Viscosity characteristics of samples with P-vitamin complex
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Conclusions

The usage of P-vitamin complex as a functional ingredient for enriching sour milk
drinks will expand their range and improve the nutritional and biological value.

It is shown that the usage of fruit pectin and vitamin P complex significantly improves
the texture and structure of sour milk product and appear better taste and smell descriptors.
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Introduction. The general information about spice
oleoresins, various polymers for encapsulation is
generalized. Carrier system based on maltodextrin and silica
is investigated.

Materials and methods. The materials of researches
were encapsulated forms of oleoresin, rosemary and black
pepper, encapsulated by mixture of maltodextrin and dioxin
silicon. Was studied an influence of concentration of
oleoresin in sausages on a change of their touch indicators
and stability of microflora of boiled sausages using standard
procedures.

Results and discussion. The overview of possible
carriers of oleoresin was given in the article. Recent
research findings on such carriers as carbohydrates,
starches, maltodextrins, gums, proteins and other have been
provided. Particular attention is paid to the advantages and
disadvantages of each encapsulation system. The analysis of
different combinations of polymers and their impact on
effectiveness of encapsulation was given. It is described in
short the investigation of carrier system based on
maltodextrin and silica for encapsulation of oleoresins of
rosemary and black pepper. Data are given about the
bacteriostatic action of encapsulated forms of black
pepper oleoresins and its combination with rosemary.

The "host-guest" complex of the black pepper oleoresin,
which incapsulated in the mixture of maltodextrine (DE15-
20) and silicium dioxide (A300) in the ratio 95:5 has been
obtained. The shelf life of the boiled sausages has been
increased twice in case of utilization of the "host-guest”
complex in concentration of 0,2% to the forcemeat mass.
The black pepper content in the boiled sausages was not
exceed maximum allowable level (0,042%).

Conclusions. Even with an increase in the proportion of
vegetable filler and the moisture in raw material
encapsulated form oleoresins black pepper, and its
combination with encapsulated rosemary oleoresins form
during storage stabilized value of microflora is better than
encapsulated form oleoresins of rosemary.
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Introduction

Over the last decade, oleoresins successfully displace natural ground spices in food
production due to significant advantages in application. Although most of the natural
ground spices derived from tropical and subtropical materials have antioxidant properties,
but they are also a source of microbial contamination, due to lesions of mold, mildew,
damage by rodents and insects [1]. To achieve sterility it is necessary to pre-heat treatment
which can lead to a loss of about 20% aromatics. As is generally known, the major part of
the volatile fraction is bound and released by hydrolysis, for example, heat treatment of the
meat products. However, since this process is not to end, the effective concentration of the
volatile substances will always be less than the extracted oleoresins and extracts. Using
ground spices of poor quality make blotches on the cut of the finished product possible, and
that may not comply with the organoleptic characteristics with the current regulations [2].

Literature review

The main components of oleoresins that are responsible for the aroma, flavor and color
is volatile and nonvolatile materials fractions. This taste aromatic complex contains certain
substances which remain composition of essential oils stable during the long storage term.
Oleoresin is microbiologically sterile and has a bactericidal effect on the microbiome of the
product to which they are attached [2].

The main oleoresin in meat market includes oleoresins of black pepper, allspice, white,
nutmeg, mace, red pepper, cardamom and others. They may be of different essential oil content,
type of solubility, degree of processing [1]. Due to the high concentration of active substances
oleoresins are rarely used by direct application to the finished product, but applied on top of the
carrier, which provides the most effective release of taste and flavor at a certain stage of
production of food production [3].

Oleoresins have several disadvantages that complicate their use in food products.
Under the influence of air, light, heat, water, they have a tendency to destruction and have a
short shelf life in case of detention in inappropriate conditions. Thick and sticky
consistency can cause a poor dispersion in the food matrix and processing. Mixed in food
matrices, oleoresin shows a tendency to dry out and lose flavor because of the heat
treatment [4].

Encapsulation prior to use oleoresins in food products is advantageous alternative
solution for the purpose of limiting or reducing the aromatic and flavor degradation during
processing or storage, simplifying use forms [4].

Encapsulation is a technique by which a single substance or mixture of substances
contained within or covered with another substance or substances system. The covered
substance is called base, active component or filler. And the covering materials are called
encapsulating agent or carrier.

The purpose of encapsulation or coating of the active ingredient is to form a barrier
between the active component and undesirable environment. Such a barrier would protect
the active ingredient of light, oxygen and water, contacting with other substances [5].
Encapsulated oleoresins are protected from destruction and the loss of aromatics, and they
also retain their stability for a long time. Additionally, in food processing or usage of
oleoresins in powder form is more convenient. The encapsulation process of unstable
substances consists of two phases. The first phase is the encapsulation of base with a thick
solution of encapsulating material. The second one is cooling and drying the emulsion.
Retention of aroma and taste is due to factors related to the chemical characteristics of the
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basics features of encapsulating material, as well as the nature and parameters of the
encapsulation technology. The stability of the matrices is important for the preservation of
aromatics. Depending on the encapsulation process, the matrix may be of various shapes
and structures, and various physical structures. It also affects the diffusion of flavoring
substances and environmental factors, and stability of the food product during storage [6].

Criteria for selection of the encapsulating agent, mainly based on such
physicochemical properties as solubility, molecular weight, melting point and
crystallization, crystalline, viscosity, diffusion, film-forming and emulsifying properties. It
also needs to take into account the commercially available materials and economic benefit
[71.

Encapsulating material can be selected from a wide variety of natural and synthetic
polymers depending on the intention and desired characteristics of the final product. First of
all, the carrier should not exhibit reactivity with the base [5], well soluble in water, have a
low viscosity at high concentrations [7], facilitate full release bases in any process,
requiring dissolution [5], characterized by high emulsifying, stabilizing and film-forming
properties, providing re-dispersion for the release of flavor with the given parameters of
time and space [7]. Subsequently, the encapsulation efficiency and stability under different
storage conditions, and degree of protection grounds are measured, and the surface of the
microcapsules is investigated [5].

These properties are characteristic of many available materials, but most of them have
limitations on use in the food industry. Today the most common carriers include proteins,
gums, carbohydrates, waxes and mixtures thereof [7]. Each group has certain advantages
and disadvantages. However, typical materials used for encapsulation include
carbohydrates of low molecular weight, milk and soy proteins, gelatin, gum arabic, and
several local substances such mesquite gum. However, there is still no single carrier or
encapsulating substances which would be ideal for all required criteria. Therefore, in recent
studies, more attention is given to the combination of encapsulating material such as
encapsulating system.

Suitable carriers are such carbohydrates as starches, maltodextrin, solid sugar syrups
are commonly used. The ability of these carriers in the binding of volatiles is
complemented with their variety, a low price and spread use in food processes.
Carbohydrates have a high solubility and exhibit low viscosity at high solids
concentrations, but most of them are characterized by a lack of interfacial properties needed
to increase the efficiency of encapsulation. For this reason, they are often combined with
other encapsulating agents such as proteins or gums.

A new approach for improving the properties of certain carbohydrate encapsulating
lies in their chemical modification. For example, certain modified starches having improved
surfactant properties and is widely used in the encapsulation process. Binding volatiles
treated starches are classified into two types. On the one hand it is well-known inclusion
complexes wherein the flavoring component gets into the helical amylose ring through a
hydrophobic message. On the other hand, there are the polar interactions which include
hydrogenous connections between the groups of starches and aromatic substances are
established [8]. The hydrolysis products of starch and maltodextrin are also capable of
forming a matrix and provide high oxidative stability encapsulation oleoresins available in
various molecular weightes have low viscosity in concentrated solutions and are in an
advantageous position between cost and efficiency. The main disadvantages are the virtual
absence of emulsifying properties and low level of volatile components [8]. However,
studies have shown that certain flavoring can be retained maltodextrin DE figures 10 to 20.
Pectin is a polymer that has the ability to form stable emulsions at low concentrations.
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Emulsifying properties of pectin are due to the presence of residual protein in pectin
connection. To prepare the stable emulsion pectin within 1-2% is sufficient.

Gum thickeners are usually soft and tasteless, but may affect the taste and aroma of the
finished products. In most instances, the gum suppresses sweet taste significantly affecting
the viscosity and preventing diffusion. Gum arabic is mainly used as an encapsulating
substance due to its high solubility, low viscosity, emulsification and film forming
properties and a high content of volatile components. It is believed that gum arabic is a
versatile material for encapsulation. Gum arabic is preferred in the selection medium, since
it is able to form with most oils stable emulsions over a broad range of pH values, and is
ideal for encapsulating lipid droplets. However, its use in the food industry is limited by
high cost, commercially available and ambiguous quality. Also, studies have found that the
use of gum arabic as an encapsulating agent is ineffective for five monoterpenes.

Proteins are distinguishable functional properties such as solubility, viscosity,
emulsification and film forming properties due to the presence of the amphiphilic
properties, the ability to associate and interact with various types of substances. Proteins
possess high binding properties for aromatic compounds. In the formation of the emulsion,
the protein molecules rapidly are adsorbed on the surface of the newly formed fat-water
section to provide physical stability of the emulsion during processing and storage. Milk,
whey protein and gelatin are most widely used for protein encapsulation. In some cases, the
use of whey protein helps to increase the encapsulation efficiency of up to 90% and also to
provide high barrier antioxidant reactions.

However, the encapsulation capacity of whey protein concentrate (WPC) as compared
to sodium casein is low. It was also investigated the effect of spray drying process on the
physicochemical properties of the emulsion "oil in water", the stabilized milk proteins [5].

It was established that the spray drying process leads to denaturation and aggregation
of B-lactoglobulin. By heat treatment of whey protein changes the functional properties of
the dried powder, presumably due to thermal denaturation of proteins. Denaturation of
proteins may occur when combining the two parameters, high temperature and high water
activity. As a result, it is difficult to prevent the influence of the spray drying on the
stability of formed powder.

It was established that the spray drying process leads to denaturation and aggregation
of B-lactoglobulin. By heat treatment of whey protein changes the functional properties of
the dried powder, presumably due to thermal denaturation of proteins. Protein denaturation
can occur during the combination of two parameters: high temperature and high water
activity. As a result, it is difficult to prevent the influence on the stability of the spray
drying a powder formed.

As a carrier serum proteins show the best results when combined with carbohydrates.
In such systems, encapsulating they act as emulsifiers and film formers, whereas the
carbohydrates serve as a material for forming the matrix [5].

Protein-based substances, so-called polypeptides, soy proteins or gelatin derivatives
can form stable emulsions with volatile components. Nevertheless, their cold water
solubility, the capability to react with carbonyl compounds and high price limit their
alternative use as a carrier.

Gelatin hydrolysis product of collagen is widely used in coacervation encapsulation
method. Adding a small amount of gelatin (1%) to a mixture of gum arabic and
maltodextrin to an increase in the content of the active substance and formed on a surface
of the hard crust.
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Materials and methods

The materials of researches were encapsulated forms of oleoresin, rosemary and black
pepper, encapsulated by mixture of maltodextrin and dioxin silicon. Was studied an
influence of concentration of oleoresin in sausages on a change of their touch indicators and
stability of microflora of boiled sausages using standard procedures.

Touch indicators were rated on a scale of 1 to 5 like an average scoring.

The amount of tasters was 30 people.

The determination of microbiological indicators (content of MAFAnM) of boiled

sausages was carried according to applicable regulations for this product group.

Results and discussion

In all cases, the use of proteins as an encapsulating material, it should be noted that
sometimes there are questions about the use of proteins as "coating material", due to their
sensitivity to the parameter pH close to the isoelectric point. Moreover, often considered the
religious and social issues (kosher food, vegetarianism) [7].

Due to the fact that one encapsulating agent cannot respond to the demands of all the
criteria to the carrier, recent studies focus on alternative encapsulating matrices. Current
tendencies in the formation of an effective carrier system are considered based on
maltodextrin and silica. In this system, the silica acts as a surface modifier in the matrix
encapsulation oleoresins.

As the modifier maltodextrins dioxin silicon - silica A300 (ORISIL 300) with a
predominant size of up to 20 nm (60%) was used. As the carrier, a mixture of maltodextrin
(DE15-20) and silica (A 300) in the ratio 95:5 were used as oleoresins oleoresins of
rosemary and black pepper were used. Encapsulation of black pepper oleoresins on the
carrier was in the ratio of 1:5. It corresponded to a standardized concentration of black
pepper due to the indicators of regulatory. The composition of the formulation satisfies the
version of Table 1.

Table 1
Formulation composition of model sausages with black pepper
and rosemary oleoresins
Sample Neo C1 C2 C3 C4 CSs Cé
Veal 30,0 30,0 30,0 30,0 30,0 30,0
Pork 30,0 30,0 30,0 30,0 30,0 30,0
Broilers’ Red Meat 36,0 32,0 36,0 32,0 36,0 32,0
Salt 2,0 2,0 2,0 2,0 2,0 2,0
Rice Flour 4,0 8,0 4,0 8,0 4,0 8,0
Encapsulated form of
Black Pepper 0,2 0,3 0,2 0,3 - -
Oleoresin
Encapsulated form. of 3 3 0.2 03 0.2 03
Rosemary Oleoresin
Water 30,0 40,0 30,0 40,0 30,0 40,0
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The aim of the study was to identify an effective amount of making encapsulated
oleoresins on model formulation for the evaluation of bacteriostatic stability of model
sausages.

Data on changes in microbiological indicators of boiled sausages groups which were
prepared by the formulations in Table 1 are shown in Table 2.

From Table 2 it can be seen that the samples exhibit greater stability obtained by the
embodiments 3 and 4, in which the influences of oleoresins have associated.

Table 2
Microbiological data of model sausages during storage
Sample Total viable count, Value for 4™ storage day,
TVC, CFU/g TVC, CFU/g
Cl 1,0x10 1,1x10°
C2 1,5x10° 7,0x10
C3 3,0x10 3,0x10
C4 7,9x107 2,0x10°
Cs <10 4,9x10°
C6 2,0x10" 1,3x10°

Samples were detected bacteria of the colibacillus group (BCG), the presence of mold
inoculation revealed a value of CFU / g is not more than 10 colonies per gram of product.
At the beginning of storage, total viable count not exceed regulatory requirements. In the
samples with a smaller share of chicken meat in the recipe, this relationship is more
pronounced.

Conclusions

Analysis of the literature has allowed to determine the effective carrier form for
oleoresin encapsulation. Reliable data on the effective bacteriostatic action of encapsulated
forms of black pepper oleoresins and its combination with rosemary have been obtained.

To identify the causes of such an effect must be more research communication water
activity of sausage mass system, shape and concentration of encapsulated oleoresin on
sausage mass.
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Introduction. The aim of work is to identify
equilibrium state of hydroxyl proton of ethanol and water in
various samples of vodkas and flavored vodkas produced in
Ukraine, using 'H NMR spectroscopy.

Materials and methods. Volumetric pipette were used
to set up a required volume (0,3 ml) of vodka or flavored
vodka. External standard separated from testing substance
which is required for LOCK’s system operation deuterium
solvent (acetone-ds) of NMR’s deuterium stabilization
spectrometer is added into an ampoule in a special form
capillary. "H NMR spectra records and data processing were
performed according to the instruction of FT-NMR Bruker
Avance II spectrometer (400 MHz).

Results and discussion. Experimentally determined
elements thermodynamic equilibrium of hydroxyl proton of
ethanol and water in vodkas and flavored vodka, using 'H
NMR spectroscopy. We set three groups of samples with
equilibrium of hydroxyl protons of water and ethanol:
unsteady; transitional; steady equilibrium.

Steady equilibrium is characterized by a presence in
hydroxyl group combined unitary signal of EtOH+H,O
(Orion+20=4,75...4,80 ppm). Unsteady and transitional
equilibrium characterized by a presence of hydroxyl groups
two separate signals of EtOH (dgop=5,34 ppm) and H,O
(0120=4,72...4,75 ppm). Unsteady equilibrium is
characterized by the presence of hydroxyl proton of ethanol
(EtOH), which is obvious. Transitional equilibrium is
characterized by the presence of hydroxyl proton, which is
barely noticeable, which characterizes the transition from
steady equilibrium to unsteady equilibrium.

Conclusion. The researches set a fundamental
difference of behavior of hydroxyl proton of ethanol and
water in vodkas and flavored vodkas. Equilibrium systems
allow to improve the technological process of vodka on
distillery enterprises, to stabilize quality of finished product.
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Introduction

NMR spectroscopy is widely used in physics research, industry, agriculture and other
industries [1]. NMR plays a particularly important role in food chemistry where it used in the
study of both simple organic molecules and complex macromolecular structures and their
complexes. A large number of articles discuss the use of NMR for research of food products;
meat, fish, dairy products, vegetables, fruits, juices, pastry, cheese and alcohol products. This
method provides comprehensive information with relatively simple obtaining spectra, thus
greatly facilitating and accelerating chemical research.

NMR spectroscopy is most commonly applied to the nuclei of lightest isotope of hydrogen
'H (protium, 'H isotope) proton [2-4]. The spectra measured using such nuclei are called proton
magnetic resonance (PMR) spectra. PMR accounts for about 90% of all research on NMR
spectra. Most of them operate in the Fourier transform mode.

The principle of NMR spectroscopy is based on the magnetic properties of certain
atomic nuclei that resonate in the radio frequency range of the electromagnetic spectrum
when placed in a strong magnetic field at a certain magnetic field [1, 3-7]. This allows for
the identification of nuclei in different chemical environments. This property is explained
by the existence of nuclei with non-zero spin (intrinsic mechanical torque), that is
determined by the sum of the spins of its constituent protons and neutrons [4-7]. The spin of
the isotopes’ nuclei with an even number of protons and an even number of neutrons is
always equal to zero (zero moment). NMR is not observed in these nuclei [1, 7].

The first «low resolution» 'H NMR spectra of H,O were obtained in 1946. The first
«high resolutiony 'H NMR spectra of C,HsOH were developed in 1951. At first glance, it
may seem that this are fairly simple organic molecules, as many scientists [1, 4, 8-22]
continue to conduct NMR spectroscopy of ethanol due its relative simplicity.

At the same time NMR spectroscopy exhibits variations in characteristics of ethanol
such as chemical shift, spin-spin interactions and the effect of chemical exchange [1,11-14].

In accordance to the requirements of normative documents of Ukraine vodka - is an
alcoholic drink with a strength of 37,5% to 56,0%, made of aqueous-alcoholic mixtures
(AAM) processed by a special sorbents with or without volatile ingredients. Flavored vodka
is an alcoholic drink with a strength of 37,5% to 56,0%, with a marked flavor and taste,
prepared by processing AAM with a special sorbents with addition of non-volatile and
volatile ingredients.

In the opinion Hu N. and others [23] vodka is a fairly simple physicochemical system:
a mixture of alcohol and water. However, each brand has its own distinctive taste and
features on the molecular level. Research conducted by Hu N. and others [23] confirm that
these differences are significant both during the stage of creating AAM, and in the final
product - the commercial vodka. The major differences are associated with hydrogen
bonds, in particular their strength, as confirmed by various research methods such as 'H
NMR spectroscopy, FTIR spectroscopy, Raman spectroscopy. 'H NMR and FTIR
spectroscopy demonstrates the presence of water in the hydrate structure
EtOH*(5,3+0,1)H,0. Water can also be observed in AAM as well as in vodka. The authors
[23] attribute this value with the perception of organoleptic characteristics of vodka.

Lots of attention in the work of Hu N. and others [23] has been given to '"H NMR
spectra of hydroxyl proton of OH water and ethanol. Water protons are represented as
narrow singlets with 6;p0=5 ppm. The spectra of some samples are represented by the
appearance of a second broadened OH signal of ethanol at a level of dg,op=5,5 ppm. The
presence in the samples of a single signal of OH ethanol is attributed to the weak hydrogen
bonds of ethanol.
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The effect of impurities (such as salts, acids, phenols) strengthening the hydrogen
bonds in AAM as well as in the finished product such as sake, has been studied by Nose et
al. [24]. Hu N. and others [23] have identified that the impurity of compounds has an effect
on the molecular dynamics in ethanol’s hydration process.

Previously, '"H NMR research of AAM has been conducted and described in the work
of Kuzmin O. et al [25-27]. The obtained results of this work have proved a fundamental
difference in AAM behavior prepared from ethyl rectified spirit (ERS) and water that has
been passed through a various processing. It is indicated by the presence of such features as
divided signals of OH-protons of H,O and EtOH, abnormal waveforms of CH; and CH,.
Presence of these features characterize product with a lower tasting properties. In the
contrary presence of combined signal of EtOH+H,O and rational form of CH; and CH,
signals (triplet - for CHj, quartet - for CH,) - characterizes AAM with the best tasting
properties. In this regard, we have established systems with a steady and unsteady
equilibrium depending on transformation of hydroxyl protons of ethanol and water.
Unsteady balance is typical for AAM used with ERS «Lux» and drinking water, with a
tasting score — 9,43 points. This also include the AAM made from ERS «Lux» and
demineralized water by reverse osmosis, with a tasting score — 9,30 points. The systems
with a steady equilibrium are typical for AAM made of ERS «Lux» and water softened by
Na- cationization, with a tasting score of 9,49 points.

Thus, in the work of Kuzmin O. et al [25-27] experimental evidence of
steady/unsteady thermodynamic equilibrium of AAM were established. The established
equilibriums affect organoleptic characteristics of AAM depending on water treatment
method and time of system’s functioning. However, the questions related to internal
mechanism and speed of unsteady thermodynamic equilibrium of finished product - vodka
or flavored vodka were not yet clarified.

Therefore, additional studies were required to be conducted for a more detailed study
of the internal mechanism of unsteady thermodynamic equilibrium to insure provision of a
high quality characteristics of finished products (vodka, flavored vodka).

The aim of this work is to identify equilibrium state of hydroxyl proton of ethanol and
water in various samples of vodkas and flavored vodkas produced in Ukraine, using 'H
NMR spectroscopy.

Materials and methods

'"H NMR analysis of AAM was conducted with the usage of:

- FT-NMR Bruker Avance II spectrometer (400 MHz); measurement error of the
chemical shifts for 'H + 0,0005 ppm; 5-mm broadband inverse probe with Z-gradient;
thermostatic system (+25°C ... +100°C);

- Specially shaped capillary with acetone-ds (CD;),CO (atomic fraction of deuterium —
99,88%; moisture content — 0,018%; bp=+56,3 °C, mp=-94 °C; chemical shift of the
residual proton 'H & = 2,75 ppm;

- High accuracy ampoules Ne507-HP for high resolution NMR’s spectroscopy (400
MHz) standard length - 178 mm; outside diameter - 4,97+0,006 mm; internal diameter -
4,20+0,012 mm; curvature = 0 0006 mm,;

- Volumetric pipette;

- Dispenser;

- The 31 sample of vodkas, flavored vodkas and moonshine, produced in Ukraine
(Table 1) were used as experimental material for '"H NMR spectroscopy.
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Experimental studies of "H NMR were carried out in the following order:

- Preparation of samples to research;

- Recording of 'H NMR spectrum;

- Conclusion and interpretation of work results.

Work methodology:

- 0,3 ml of vodka or flavored vodka prepared with a volumetric pipette with a
predetermined strength (40,0 + 0,2)% vol. External standard separated from the testing
substance which is required for LOCK’s system operation (deuterium solvent (acetone-dg)
of NMR’s deuterium stabilization spectrometer) is added in a special form of a capillary
into an ampoule. The obvious advantage of using the external standard is the fact that
standard substance’s molecules and test’s solution do not interact with each other;

- '"H NMR spectra records and data processing were performed according to the
instruction of FT-NMR Bruker Avance II spectrometer (400 MHz).

Results and discussions

The 31 sample of vodkas and flavored vodkas, produced in Ukraine were used as
experimental material for "H NMR spectroscopy. These samples were divided into 3 groups
with unsteady equilibrium, transitional and steady equilibrium of protons hydroxyl group
(Fig. 1-3).

We will study first group of vodkas and flavored vodkas with unsteady equilibrium.
This group has included 8 samples of vodkas of a different manufacturers, brands, names
and formulations (Fig. 1).
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Fig. 1. '"H NMR spectra of hydroxyl group protons of ethanol (EtOH) and water (H,O) with
unsteady equilibrium:
1...8 - number of the sample (Table 1)
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The selected samples of vodkas and flavored vodkas with unsteady equilibrium
characterized by the absence of single signal (EtOH+H,0), therefor hydroxyl group of
protons is represented by two separate peaks of ethanol (EtOH) and water (H,0).

The component of multiplet of hydroxyl protons of ethanol (EtOH) in each sample is
represented as a single broad singlet (s) with a rounded shape, located in a «weak field»
with a chemical shift dgop=5,34 ppm.
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The component of proton of water (H,O) in each sample presented as singlet (s) with a
chemical shift 81,0=4,72 ppm. Waveform of H,O protons - is distorted Gaussian curve,
with a broadened base and a slight asymmetry of apex, which is offset from the centerline.

Table 1
List of samples, used as an experimental material
N Name of product Name of enterprise
sample
1 «Poliana Chystay' LLC «First Ukrainian Vodka Standard»
2 «Sprava maistra Spravzhnia»' LLC «Distillery Altera
3 «Medoff Classic»' LLC «Crimean Vodka Company»
4 «Khlibna sloza»” LLC «Distillery «Karaty
5 «Istynna Sribna»' LLC «Distillery «Prime»
6 «Vdala Zhytniay> CJSC «Crimegn Wine and Cognac Factory
«Bakhchysarai»
7 «Bilenka Pshenychna nyvay' LLC «Distillery «Prime»
8 «Status Klasychnyi»' LLC «Zolotonosha Distillery «Zlatogor»
9 «Nemlroffokramska berezova SC «Ukrainian Vodka Company «Nemiroffy
osoblyvay
10 | «Green Day»' LLC «Atlantisy
11 «Perepilka Klasychnay' LLC «National Vodka Company»
12 | «Zlatohor Chysta sloza M’iaka»” LLC «Zolotonosha Distillery «Zlatogor»
13 «Khutorok Eksportna»' LLC «Crimean Vodka Company»
14 «Nemyri\;ska Pshenytsia ukrainska
vidbirnay SC «Ukrainian Vodka Company «Nemiroffy
15 | «Morosha Karpatska»' LLC RPE «Hetmany
16 | «Luga-Nova Rosiiska»' PJSC «Lugansk distillery Luga-Novay
17 | «Na berezovykh brunkakhy»” LLC «Crimean Vodka Company»
18 | «Luga-Nova Bila korolevax” PJSC «Lugansk distillery Luga-Novay
19 «Ukrainka Dzherelna»’ LLC «Atlantis»
20 | «Berezovyi tsvity” LLC «Beveridge group»
1 «Khortytsa Absoliutnay’ il;jl é})mage Holding» JSC «Image Holding
22 | «Malynivka Lahidna»” LLC «Distillery «Prime»
23 | «Zolotyi Lviv Panska»' JSC «Lviv distillery»
24 «Prime World classy’ LLC «Distillery «Primey»
25 | «Pulse activen' LLC «Artemovsk Distillery-Plusy
26 ;;13:;:}2211; 11:1;;5;);/221 yakist LLC «National Vodka Company»
27 | «Nova Rublovka Klasychna»’ LLC «Latona-Investy
28 | Moonshine’ smt. Novgorodskoe
29 | «Poltavska bytva»” CJSC «Poltava Distillery»
30 | «Khortytsa Platinumy' il;:l C«jmage Holding» JSC «Image Holding
31 «Artemivska Klasychnay' LLC «Distillery Alteray

Note. 1 — vodka, 2 - flavored vodka; 3 — moonshine
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The difference between the chemical shifts of hydroxyl protons of ethanol (EtOH) and
water (H,O) in each sample is Ad=0,62 ppm. This may indicate that conditions for the
formation of water structure with hydroxyl proton of alcohol were not yet set, therefor we
can state that thermodynamic equilibrium didn’t appear in any of the samples.

We will study second group of vodkas and flavored vodkas with transitional
equilibrium. This group has included 11 samples of vodkas of a different manufacturers,
brands, names and formulations (Fig. 2).

W

\_4,75

< ) <
mr - ™ M“
" < "y

T _\4,75
\5 34

15 (s) T166s) T 17(s)  18(s) 19 (s)
Fig. 2. "H NMR spectra of hydroxyl group protons of EtOH+H,0
with transitional equilibrium:

9...19 - number of the sample (Table 1)

The samples of vodkas and flavored vodkas with the transitional equilibrium as well as
samples with unsteady equilibrium are characterized by the absence of unitary signal
(EtOH+H,0) therefor hydroxyl group of protons is presented by two separate picks of H,O
and EtOH.
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Component of multiplet of hydroxyl protons of ethanol (EtOH) in each sample is
represented as a separate subtle signal of a rounded shape located in a «weak field» with a
chemical shift 6g0p=5,34 ppm.

Component of proton of water (H,O) in each sample is represented as a singlet with a
chemical shift 6;,0=4,75 ppm. Waveform of H,O signals is distorted Gaussian curve, with
a broadened base and a slight asymmetry of apex, which is offset from the centerline.

The difference between the chemical shifts of hydroxyl protons of ethanol (EtOH) and
proton of water (H,O) in each sample is A6=0,59 ppm. This may indicate that certain
prerequisites are created to establish equilibrium structure (unsteady/steady equilibrium).

We will consider the third group of vodkas and flavored vodkas with steady
equilibrium. This group has included 12 samples of vodkas of a different manufacturers,
brands, names and formulations (Fig. 3).

26 (s) 27(s) 28 (s) 29 (s) 30 (s) 31(s)

Fig. 3. "H NMR spectra of hydroxyl group protons of EtOH+H,0 with a steady
equilibrium:
20...31 - number of the sample (Table 1)

226 —— Ukrainian Journal of Food Science. 2014. Volume 2. Issue 2



—— Food Technologies ——

The selected samples of vodkas and flavored vodkas with a steady equilibrium
characterized by a unitary signal of hydroxyl group (EtOH+H,O). The component of
protons of EtOH+H,0 in each sample presented as singlet (s), located in a «weak field»
with a chemical shift, which is in a range Ogonimo=4,75...4,80 ppm. Waveform of
EtOH+H,0 protons — is distorted Gaussian curve, with a broadened base and a slight
asymmetry of apex, which is offset from the centerline.

Conclusions

We will draw conclusions on establishing of equilibrium hydroxyl proton of ethanol
and water in vodka and flavored vodka by '"H NMR spectroscopy. We identified three
groups of samples based on the equilibrium of the hydroxyl groups of protons of ethanol
(EtOH) and water(H,0): unsteady; transitional; steady.

Steady equilibrium is characterized by a presence in hydroxyl group combined unitary
signal of EtOH+H,0. Unsteady and transitional equilibrium characterized by a presence of
hydroxyl groups two separate signals of EtOH and H,O. Unsteady equilibrium is
characterized by the presence of hydroxyl proton of ethanol (EtOH), which is obvious.
Transitional equilibrium is characterized by the presence of hydroxyl proton, which is
barely noticeable, which characterizes the transition from steady equilibrium to unsteady
equilibrium.

The conducted researches set a fundamental difference of behavior of hydroxyl proton
of ethanol and water in vodkas and flavored vodkas, using 'H NMR spectroscopy.
Equilibrium systems allow to improve the technological process of vodka on distillery
enterprises, to stabilize quality of finished product.

The authors express their gratitude to the participants of the experimental studies:
Sujkov S. - senior researcher at the Institute of Physical-Organic Chemistry and Coal
Chemistry named after L.M. Litvinenko NAS Ukraine, Ph.D. (Chem.), senior
researcher, (Donetsk, Ukraine); Onosova L. - associate professor of merchandising and
examination of food, Donetsk National University of Economics and Trade named of
Mykhailo Tugan-Baranovsky (Donetsk, Ukraine), Ph.D. (Econ.), associate professor.
The authors thank Mukherjee O. for adapting translation.
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Introduction. It is necessary to selection of optimal
ratios of water and oil phases, mode selection mixing of the
two phases, the selection of parameters homogenization in
which a stable emulsion system.

Materials and methods. To study prepared 5 samples
of food emulsions with a variable number of the oil phase
and a constant amount of stabilizer (starch) and 5 samples of
food emulsions using different amounts of starch at a
constant amount of the oil phase.The viscosity of emulsion

was determined at Brookfield viscometer, the particle
size — at microscope Eastcolight 92012-ES (100x, 250x,
550x, 750h), the muddy turbidity — at muddy turbidity meter
2100b, the density — at laboratoru aerometer.

Results and discussion. Analysis of emulsion with a
variable number of the oil phase and a constant amount of
starch shows that the greater rate of oil phase, the higher the
viscosity, turbidity, density, pH and particle size of the
emulsion, but the particle size must not exceed 1 mm.
Analysis of emulsion using different amounts of starch at a
constant amount of the oil phase shows that the more starch
in the composition of the product, the smaller the particle
size of emulsion turbidity, which improves the stability of
the emulsion.Increasing the number of stabilizer improves
the stability of the emulsion, as the particle size decreases,
but has little effect on turbidity. If insufficient quantities of
stabilizer formed particles are larger than 1 micron, which
may lead to a "fat ring" in the system storage.The best result
of a study of emulsions with starch - is to get the maximum
number of particles about 1 micron.

Conclusions. The results can be the basis for the
technology of production of emulsions as a class of foods.
Creating a stable emulsion system is a pressing issue in the
food industry, so these studies are useful and important for
the development of new food products.
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Introduction

Despite the large number of studies on the use of starch in different sectors of the food
industry, little attention was paid to the study of the stabilizer in food emulsions. To date,
the emulsion is widely used in different sectors of the food industry. Getting a stable
emulsion system is important and promising issue.

Literature review

As the stabilizing and emulsifying ingredient in the manufacture of scented oil
emulsions using starch (E 1450). Starch - is one of the most widely used thickeners and
emulsifier [1].

Found that a stable, emulsions are closely associated with the mechanism of dispersion
and depends on many factors, such as oil content, type and concentration of emulsifier, the
route of administration phases, time and intensity and degree of dispersion and temperature.
Study of factors that ensure stability of emulsion, led to the conclusion that the critical
degree of dispersion [2-3].

Experiments found that for each type of emulsifier has its own optimum concentration
that provides the highest resistance obtained emulsions [4]. For an introduction to emulsify
oils (for each concentration of emulsifier) is also optimum in which the most stable
emulsion is obtained, that are determining the optimal ratio between the aqueous and oil
phases. Introduction of excess oil causing stratification. Thus for each emulsifier is its
optimum concentration, the corresponding amount of oil in the emulsion [5-6].

The optimum concentrations of emulsifiers for certain ratios of the phases in obtaining
stable emulsions are not fixed and depend on the degree of dispersion. The use of high-
speed mixing, and especially increasing pressure homogenizer leads to increased
dispersion, viscosity and the formation of more stable emulsions [7].

The process of emulsification controlled in several ways, but most commonly used
viscometer Brabendera or express-methods of analysis of viscosity. Thus the dependence of
viscosity starches obtained by time, temperature and shear rate. State of the starch granules
can be controlled also under the microscope [8].

Starch — is one of the primary emulsifier for soft drinks, all their components are
compatible with starch, including:

« citrus oils , synthetic flavors, oils when neutral vegetable oils, triglycerides, etc.;

« artificial colors, including yellow “sunset” and tartrazin and natural dyes , including
carotene and maslosmoly .

The concentrated emulsion with 10-20 % fat phase in the production of non-alcoholic
beverages or diluted to a concentration of 10-20 g/l in concentrated syrup with a high
density of BRICS ), or to a concentration of 1-2 g/l soda water. Such stabilized emulsions
can be used in obtaining flavored alcoholic beverages strength to 20 %, which starch
flocculation occurs.

It is important to be able to predict the stability of the emulsion. In most cases, this is
done on the basis of data on the size distribution of particles obtained by laser granulometry
microscopy or emulsions at high and room temperature, and the results of observations
(both visually and methods of analysis of light transmission and backscattering) per bundle
emulsion and sediment. Naturally, these accelerated methods must be accompanied by
long-term observation of the behavior of drinks during storage [7-8].

In emulsions such as “oil in water” starch E 1450 plays the role of an emulsifier and a
stabilizer.
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There are several factors that hinder the wide industrial application of native starches.
One of the main factors is that native starches cannot be emulsifiers because it does not
contain lipophilic balance oktenilsuktsynat, which is introduced in addition to modified
starches to ensure their emulsifying properties.

Native starches have only hydrophilic residues, so as Thickeners are used in products
with a short shelf life.

Modified starch emulsifier is in own way as part containing lipophilic and hydrophilic
residues.

Lipophilic remains of oktenilsuktsynat provide electrostatic stability of the product, by
reducing the value of the surface tension, hydrophilic residues provide mechanical stability
of the product , interact with water make thicker product [9].

The process of destruction of the emulsion described rate of destabilization (V) by
Stokes law:

y_ 2 —~d,) g
9.9
where: V — speed destabilization of the emulsion;

d; and d, — density of the dispersed phase and the dispersion, respectively;

q — the viscosity of the medium;

r —radius of the globule of fat;

g — acceleration due to gravity.

To reduce the V, you must use oil with a high density (about 1.0) or increase the
density of light oil (such as citrus , which d ~ 0,80) by making authorized for use in
foodstuffs agents such as sucrose atsetatizobutirat.

To reduce the fat globules range 0.4—1.0 microns are used to mixing with a high shear
stress and homogenisation of emulsions pressure 100-300 kg/cm”. With this amount of fat
globule coalescence is minimized, and the dissolution is a strong turbidity.

Efficient dispersion and homogenization of the emulsion in syrup achieved with the
dispersion medium viscosity 30-100 mPa s.

When homogenization pressure of 300 kg/cm* commonly used twohod and two stages
system.

Materials and method

For studies prepared 5 sample emulsions of varying oil phase and a constant number
of starch ( Table 1) and 5 samples of food emulsions using different amounts of starch as
stabilizer (at constant oil phase ) ( Table 2)

Preparation of emulsion with starch

Preparation of oil phase. Weigh the required amount of flavor; add Esther scales in
stirrer at room temperature until Esther scales completely dissolved.

Preparation of the aqueous phase (starch solution).

1. Weigh the required amount of water into a glass and heated to 20-50 ° C.

2. Attach the required amount of sodium benzoate and completely dissolve. Add citric
acid and dissolve completely.

3. Attach the required amount of starch and dye solution in warm water (20-50 © C).

4. Starch mix and dissolve at a moderate speed mixer until it is completely dissolved.
Subject the immediate hydration; leave for a few minutes for aeration.
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Preparation of the pre- emulsion. For the pre- emulsion using a high-speed mixer
UltraTurrax.

Cooking pre-emulsion, slowly adding the oil phase to the aqueous phase, and then
stirred at maximum speed using a high-speed blender.

Preparation of the emulsion.
1. Homogenized according to by following the parameters.
2. Measure turbidity, viscosity and average particle size of the emulsion.

Parameters of the fat phase. Temperature [° C] room temperature.

Parameters of the aqueous phase (starch solution).
Starch solution temperature [° C]
Mechanical mixing (Anchor mixer) (rpm)
Parameters of the pre- emulsion

Starch solution temperature [° C]
Temperature of oil phase [° C]

room temperature

40

room temperature
room temperature

mechanical stirring (UltraTurrax) 20 min / 3000rpm
Parameters of the homogenization

Number of moves 2

Pressure is the first step / second step [bar] 200 /50

Table 1

Formulations of stable emulsion stabilizer of hydrogen and a variable number of fat phase

. . Content ingredient, g/kg
The ingredients of the Number of emulsion
emulsion

1 2 3 4 5
Citrus oil 40 50 55 60 70
Rezynogum (E 445) 40 50 55 60 70
Starch (E 1450) 120 120 120 120 120
Citric acid (E 330) 5 5 5 5 5
Sodium benzoate (E211) 2,5 2,5 2,5 2,5 2,5
Water 792,5 772,5 762,5 752,5 732,5
Total 1000 1000 1000 1000 1000

Table 2

Formulations emulsions with constant number of fat phase and a variable number
of water stabilizer

The ingredients of the Content ingredient’. glkg
emulsion Number of emulsion

6 7 8 9 10
Citrus oil 55 55 55 55 55
Rezynogum (E 445) 55 55 55 55 55
Starch (E 1450) 80 100 110 120 140
Citric acid (E 330) 5 5 5 5 5
Sodium benzoate (E211) 2,5 2,5 2,5 2,5 2,5
Water 802,5 782,5 772,5 762,5 742,5
Total 1000 1000 1000 1000 1000
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Results and discussion

The results of measurement of each emulsion: Brookfield viscometer - viscosity
microscope EASTCOLIGHT 92012-ES (100x, 250x, 550x, 750h ) — particle size , muddy
turbidity meter 2100P, lab aerometer - density, lab pH-meter - pH displayed in Table 3.

Table 3
The results of measurement of the finished product
. . <. The average
Number of Viscosity ‘Tu‘r bidity diameter ofgthe Density,
emulsion Brookfield, dilution 0.025 particles of oil g/ em’ pH
cP %, NTU
D, pm
1 20 143 0,67 1,03 2,6
2 22 156 0,73 1,05 3,0
3 23 170 0,75 1,07 3,3
4 24 182 0,84 1,09 3,7
5 26 196 0,97 1,10 4,0
6 19 210 0,98 1,04 2,7
7 21 196 0,91 1,06 3,1
8 22 184 0,83 1,07 3,2
9 23 170 0,75 1,07 3,3
10 25 157 0,68 1,10 3,8

Analyzing the figures 1, 2, 3, 4, 5 emulsion bigger the figure the better the oil phase
viscosity, turbidity, density, pH and particle size of the emulsion, but the particle size must
not exceed 1 micron, and therefore the stabilizer should be enough.

Analyzing the figures 6, 7, 8, 9, 10 emulsions, characterized by an increase in the
number of starch as a part of the product shows that slightly increasing viscosity, density,
pH and decreasing particle size emulsion, turbidity. By continuing other components of the
emulsion, the smaller the particle size, the lower the turbidity of the emulsion (but higher
storage stability). If the particle size less than 1 micron, the emulsion is highly robust
stability and gives some turbidity but less than 1 micron particle size, the less turbidity, if
the particle size is not greater than 0.3 micron, the turbidity almost any clear solution.

For emulsion using starch as an emulsifier, selected modes and modes of stirring pre-
emulsion homogenizing emulsions that provide stability during storage system.

Conclusion

1. The best result of research in starch emulsion — is to obtain the maximum number of
particles of about 1 micron.

2. If the amount of water stabilizer increased by 0.5 %, the changes of the studied
parameters viscosity, turbidity and particle size of the emulsion is not significant.

3. By increasing the amount of oil phase composition of the product increases viscosity,
turbidity, density, pH and particle size of the emulsion.
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Number stabilizer may affect the stability of the emulsion, but has little effect on
turbidity, with insufficient quantity of stabilizer may form a small number of particles
larger than 1 micron, which can lead to the formation of «oil ring» during prolonged
storage.

For emulsion using starch as an emulsifier, selected modes and modes of stirring pre-
emulsion homogenizing emulsions that provide stability during storage system.

The results can be the basis for the technology of emulsions production as a class of
foods. Creating a stable emulsion system is a pressing issue in the food industry, so
these studies are useful and important for the development of new food products.
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Introduction. The study of physicochemical properties
of suspensions of polysaccharides in a wide range of
mechanical stress and temperature are important in
justifying the technological conditions of production of
quality food.

Materials and methods. For experiments prepared
0.5% suspension of guar gum, xanthan gum and carob gum,
1.5% suspension of pectin and 10% suspension of native
potato starch in distilled water. These suspensions kept in an
incubator for 30 minutes at different temperatures in the
range 20-90°C.

Results. The existence in diffractograms studied
polysaccharides broad band indicates that the dissolution of
these substances in water are formed or associates polymer
molecules and water. Analysis micrographs of samples
polysaccharides  confirm this statement. However
crystallinity associates gum appears rather weak, which may
be associated with features of the structure of the molecules
gum with branched side chains. With increasing temperature
aqueous solutions of polysaccharides above 400 C is
destroyed quasicrystalline structure complex molecules,
increases mobility solution, resulting in a disordered
structure. This should increase the density of the solution,
causing its viscosity to a temperature of 400 C, above which
the viscosity begins to decrease. This anomalous behavior
solutions can be explained polymorphic transformations
polysaccharide molecules in the temperature range 35-55° C
with increasing freedom of movement, as evidenced by the
existence of exothermic peak in differential scanning
calorimetry curves.

Conclusion. As a result of polymorphic
transformations increases the activity of polysaccharide
molecules in intermolecular interactions.
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Introduction

In the newest food technologies used natural polysaccharides, which perform the
functions: thickening and gelling aqueous solutions, stabilizing foams, emulsions and
suspensions, slow crystallization of ice and sugar, regulate taste of food, stability of
solutions during heating, transparency, control syneresis, regulation astringents properties,
stability, pH and others. Easy to use polysaccharides in different manufacturing processes
to create a wide range of quality food products: mayonnaises, sauces, pastes, dairy
products, dairy desserts, juices, jellies, jams, salad dressings, meat products, baby foods and
dietary foods, bakery products [1, 3, 6, 8, 12, 17, 18, 22, 26, 27]. Permit for the use of
natural polysaccharides in the food industry has been provided by the European
Commission in 1995 in the framework of Miscellaneous Additives Directive 95/2/EC.

Polysaccharides - water soluble compounds are widespread in nature. By sources of
origin and their preparation can be divided into 4 groups: botanical (cellulose, starch,
pectin, guar gum, carob gum, et al.), from seaweeds (agar, carrageenan, alginate),
microbiological (xanthan gum, dextran, kurdlan et al.), animal (gelatin, casein, chitosan) [4,
12, 28].

Consider especially the preparation and use of certain polysaccharides that are widely
used in the production of various food products.

Pectin separated from citrus and apple marc, sugar beet pulp and sunflower baskets.
Important biological properties of pectin caused the presence of free carboxyl groups and
hidrocarboxyl galacturonic acids. These groups are able to bind heavy metals, including
radionuclides to form insoluble complexes that removed from the body.

Pectin also regulates cholesterol, improves intracellular reactions of respiration and
metabolism, increases resistance to allergic factors, stimulate wound healing, speeds up the
treatment of burns.

Starch - the main reserve polysaccharide of plants that accumulates in the form of
granules in the cells of seeds, bulbs, tubers and in leaves and stems. Starch molecules are
composed of two polysaccharides: amylose and amylopectin, and their ratio varies widely
for different botanical origin of starches. As a result of physical, chemical, biological or
combined effects changing the structure and properties of starch, making this
polysaccharide is universal in application in the food industry.

Carob and guar gums isolated from the seeds of leguminous plants. Polysaccharide
chains have a similar irregular chemical structure with alternate linear and branched zones.
The use of these gums in food technology due to the following properties: the ability to
form viscous aqueous solutions, synergistic interactions with other polysaccharides, leading
to the formation gels of different structure, the ability to regulate the process of syneresis.
These gums are not degraded in the gastrointestinal tract of humans and can be used for
making baby food.

Xanthan gum is produced during fermentation by bacteria Xanthomonas Campestris
with a molecular weight from one to several million. Xanthan is marked by three important
properties that provide indispensability of this product: the ability to maintain long
dispersed particles in suspension, unique pseudo ductility and resistance to intense
mechanical and thermal actions. Use of xanthan gum can provide all the qualities that are
necessary foods for success in today's market: stability, desired structure, presentation and
natural.

According to modern research [7, 10, 19, 29, 30], polysaccharide molecules have a
complex structure and exhibit the ability to form helical chains, where a special role in
stabilizing this structure plays water. The behavior of colloidal polysaccharides suspensions
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in food systems primarily depends on the state of water in the polymer. Branched chain
polymers form different structures in space due to the existence of strong hydrogen bonds
between water molecules and hydroxyl groups of polysaccharides. Such structures are not
stable and may be conformational transitions under mechanical and thermal loads, which
can affect the behavior of technological products processing. Therefore, the study of
physicochemical properties of suspensions of polysaccharide in a wide range of mechanical
stress and temperature are important in justifying the technological conditions of production
of quality food.

Materials and methods

The potato starch used in this work is commercially available and was supplied by
VIMAL PPCE (Ukraine). The amylose content in the starch used was about 36%
(manufacturer’s data).

Apple pectin was given by ZPOW "Pektowin" S.A. (Poland), guar gum, carob gum,
xanthan gum were obtained from A&Z Food Additives Co., Ltd (China).

For experiments prepared 0.5% suspension of guar gum, xanthan gum and carob gum,
1.5% suspension of pectin and 10% suspension of native potato starch in distilled water.
These s(l)lspensions kept in an incubator for 30 minutes at different temperatures in the range
20-90°C.

Rheological behavior of prepared suspensions, heated at different temperatures, was
studied on the «Reotest-2» (Germany) at room temperature.

Prepared specimens were observed using polarized light optical microscopy «Mikmed-
6» (Lomo, St-Petersburg Russia).

For the X-ray studies, treated at different temperatures suspension dried at room
temperature and crushed.

Thermal properties samples were analysed using differential scanning calorimeter
DS% Q2000 (TA Instruments, USA). Samples were heated at a rate of 10°C/min from 25 to
100°C.

The X-ray diffraction analysis was performed using a diffractormeter type D8 (Bruker,
Germany) under the following conditions: X-ray tube, 36KV and 20mA with 0.1542 nm
CuK radiation, the scan rate 4°/min, scanning from 0=5"~35", step interval 0.02°,
continuous scanning.

Results and discussion

Analysis of the diffraction pattern of a number polysaccharides powders (Fig. 1 A, B)
obtained in the paper and in [11, 13, 15, 25, 31, 37], indicating their identity: the
background of a strong broad band in the range of 5-35° observed narrow lines that are
characteristic of partially oriented crystal structures. Most clearly, they are shown for native
starches, indicating a high degree of crystallinity of structural elements, which is 20 - 30%
[4,5,21, 29, 36].

With increasing processing temperatures the crystallinity of aqueous suspensions
gradually decreases and disappears completely within the temperature range 70 — 80°C.
With further heating the suspension to 90 — 95°C and holding the samples at this
temperature for several hours, on the diffraction pattern new narrow band, indicating
retrogradation structure of the polymer [5, 14, 16, 21, 34].
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Figure 1.

a - X-ray diffraction patterns of native potato starch (1)
and heat-treated at 60°C (2); 70°C (3); 80°C (4); 90°C (5); b
b - X-ray diffraction patterns of carob gum (1), pectin (2) and guar gum (3).

The methods of X-ray diffraction, thermal analysis and NMR spectroscopy [2, 4, 19,
33, 35, 39] shown that native starch molecules are in solution in the form of crystalline
starch - water, which melted at 70 — 80°C. This greatly increases activity released from
crystalline hydroxyl groups of the polymer to interact with molecules of water and other
hydrophilic molecules, in particular the hydrophilic surface of dispersed minerals.

Existence of starch and various gums diffractograms broad band, indicating that when
these substances dissolved in water are produced or formed associates polymer molecules
and water. Analysis micrographs of samples polysaccharides that shown in Fig. 2, confirm
this statement. However crystallinity associates gum appears rather weak, which may be
associated with features of the structure of the molecules gum with branched side chains.

Many similar rheological behavior observed in aqueous suspensions of
polysaccharides. Thus, depending on the shear strain shear all the samples are typical for
non Newtonian fluids even at low concentrations of the polymer [9, 24, 32]. These
dependencies can be divided into two areas: at low shear rates is the destruction of intact
structure of the polymer solution, and at large - shows much lower viscosity fluid
unstructured.

It is important that after the destruction of the polymer solution its structure is
gradually recovering. Time to restore it more equilibrium suspensions polysaccharides,
such as starch, is 18 hours, whereas for gums 1-2 hours [4]. This confirms the conclusion
of a structured solution structure of starch in comparison with gums.

With increasing temperature aqueous solutions, their structure is destroyed, resulting
in a decrease viscosity. However, with further increase temperature solutions gums above
40°C an increase viscosity (Fig. 3), and then it gradually decreases.
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Figure 2. Microphotograph images of potate starch suspensions:
a - native (x 400), b - heated to 90°C (x1000).
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Figure 3. Dependence of the shear viscosity aqueous solutions of polysaccharides:
carob gum (1), xanthan gum (2), guar gum (3) on temperature.

This anomalous behavior of solutions can be explained by polymorphic
transformations of the gums molecules while increasing freedom of movement, as well as
anomalous behavior of water for which the temperature in the range 40 — 60°C observed
optimal values physicochemical properties [38].

Conformational conversion of molecules gums also accompanied by thermal effects,
as evidenced by the existence of exothermic peak in differential scanning calorimetry (Fig.
4). A similar effect was observed [29] for starch solution, whose value is 10-15 J/g. We can
assume, that this exothermic effect is characteristic of all native polysaccharides.
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When increasing temperature above ambient viscosity of aqueous solutions decreases.
At the same time destroyed quasi-crystalline structure of the complexes molecules that are
characteristic of an aqueous mixture of complexes polysaccharides in their structure.

Increased mobility of the solution molecules leads to a violation of this structure and
the implementation of polymorphic transformations, giving rise to a more disordered
structure. This should increase the density of the solution is increasing its viscosity to a
certain temperature, above which the viscosity begins to decrease.

Thus the curve of viscosity on temperature arises optimum specific for each
polysaccharide. For comparison, we can cite a famous example of abnormal changes in the
density of the water with a temperature where its maximum value observed at 4°C [38]. In
both cases, with increasing temperature increases the mobility of molecules, leading to the
destruction of quasicrystalline structure solution and reduce its density.

Temperature, °C

30 40 50 60 70 80
()
S -160
g
o
=
o -200
x
o
]
2
L
= -240
[}]
= //
-280
Figure 4. DSC thermograms of guar gum.
Conclusions

The paper studied the viscosity and thermal characteristics in aqueous solutions of
polysaccharides carob gum, xanthan and guar gums, pectin, starch in the temperature range
20-90°C.

Established anomalous behavior of viscosity in the temperature range 35-55°C, due to
polymorphic transformation structure of biological macromolecules. This conclusion is
supported by the existence of maximum thermal effect on the DSC curves.
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Introduction. We investigated the influence of protein
hydrolysis degree in the presence of neutral protease from
Bacillus subtilis on the process of protein extraction from
sunflower meal. Correlation between protein hydrolysis
degree and affectivity of protein extraction was analyzed.

Materials and methods. The degree of protein hydrolysis
was determined as increase of TCA-soluble proteins
concentration compared to control samples. Protein
concentration in extracts was determined photometrically.

Result and discussion. Determination of protein
concentration in obtained extracts have shown that main part
of soluble proteins was extracted during first 20 min. The
protein concentration in extracts obtained in the presence of
protease was approximately twice higher than in control
samples. The protein hydrolysis degree was sufficiently low
and varied from 3,5 % to 5,2 % at moderate enzyme/substrate
ratio. When enzyme/substrate ratio increased the degree of
hydrolysis was also rising and it reached 9,0-9,5 % during 40-
60 min. Such level of hydrolysis is desirable for improvement
of protein functional properties and higher hydrolysis level
results in loss of protein functionality. The protein hydrolysis
degree was dependent from the enzyme/substrate ratio and
the duration of reaction. Nonlinear model was obtained for
estimation of the affectivity of protein extraction as function
of enzyme/substrate ratio and extraction time. Obtained
model explains 92.81% of data variation and approximates
well the available data. It was shown also that high
correlation (r=0,69) exists between concentration of proteins
in extracts and degree of protein hydrolysis.

Conclusion. The partial hydrolysis of sunflower meal
proteins by neutral protease resulted in increase of protein
concentration in extracts. Obtained model could be used in
prediction of protein hydrolysis level during protein
extraction from sunflower meal in the presence of proteolitic
enzymes and their functional properties.
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Introduction

Proteins of sunflower meal have high biological value and functional properties [1, 2].
Usually, the yield of protein isolates is not high upon extraction of proteins in water
solution. Functional properties of traditional isolates need to be improved.

Partial enzymatic hydrolysis of proteins improves their functional properties and
increases the field of application [3-6]. Protein hydrolysis by proteases results in synthesis
of peptides with smaller molecular mass that have high solubility at high extent of
hydrolysis, which is a substantially useful characteristic for many food applications.
Emulsifying properties and foaming properties can be improved with limited degree of
hydrolysis [7,8]. It was shown also that peptides with smaller size have better digestibility
than amino acids [9].

Recently accessibility of industrial proteases from microorganisms and fungi causes
the widespread hydrolysates production in the world. Most of them are from milk and soy
proteins, but another source of protein, such as sunflower meal can be also used. Some
authors have investigated the properties of such protein hydrolysates obtained from
sunflower protein isolates [4,10].

In our previous work we have used an animal protease trypsin during protein
extraction from sunflower meal [11]. We have detected the increase of protein
concentration in extracts and yield of protein isolates as well as increase of solubility in
wide range of pH, foam and emulsifying capacities.

In this study we have investigated the influence of protein hydrolysis degree in the
presence of neutral protease from Bacillus subtilis on the process of protein extraction from
sunflower meal. We have also analyzed the correlation between degree of protein
hydrolysis and affectivity of protein extraction using.

Materials and Methods

Materials

The sunflower meal was collected from a “Melitopol oil extraction plant”, Ukraine.
The protein content of meal varied from 33 to 39%. Protolad (protease from Bacillus
subtilis, 70 units/g, Enzyme, Ukraine) was used for hydrolysis.

Protein extraction and obtaining of protein isolates

Proteins were extracted from sunflower meal by sodium chloride solution (70 g/ dm®,
pH 7.0) under constant stirring and temperature 40-45° C during 20-60 min, meal/solution
ratio was 1:10 (w/v). Protein extraction in the presence of a protease was carried out in the
same conditions at enzyme/substrate ratio from 0,25:1 to 1,75:1. In the case of enzyme
applying the reaction mixture was immediately heated at 80 °C for 15 min to inactivate
enzyme activity.

After this, insoluble residues were precipitated by centrifugation. The supernatant
(protein extract) was used for isoelectric protein precipitation at pH 4.0-4.5. After protein
coagulation, pellet was separated by centrifugation (3 000 x g), protein pellet was collected,
washed and dried to 6-8 % fluidity.

Determination of protein concentration

Protein contents of the extracts were determined photometrically at 540 nm according
to the Biuret method [12] using bovine serum albumin for calibration. All determinations
were performed in triplicate.

Determination of the Degree of Hydrolysis
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The degree of protein hydrolysis (DH) was determined according to Popovic et al. [13]
in some modification. To a 0.5-mL aliquot of the supernatant obtained after hydrolysis, an
equal volume of 0.5 mol/dm® 3-chloro-acetic acid (TCA) was added. The mixture was
incubated for 30 min at 4 °C. Thereafter, the mixture was centrifuged at 7 000 rpm for 10
min. The TCA-soluble fraction and the reaction mixture were analyzed to determine the
protein content by the method of Lowry et al. [14]. The DH value was calculated as the
increase of TCA-soluble protein concentration in the presence of protease (Cprotease) tO
protein content in control samples (Ceonirol), €Xpressed as a percentage:

Croease = Cu.
DH = —protease  Zeontrol 10

control

Statistical Analysis

Data were expressed as means + standard deviation for triplicate determinations. A
least significant difference test with a confidence interval of 95 % was used to compare the
means. The main results of modeling process obtained with STATISTICA program, are
shown below (Fig. 1, 2, 3).

Model: Prot=exp(b0+b1*R**2+b2*T) (matr_1.sta in FoodJournal.stw)
Dep. var: Prot Loss: (OBS-PRED)**2

Final loss: 12,538345879 R=,96338 Variance explained: 92,810%
Exclude cases: 11

N=11 b0 b1 b2
Estimate | 4,024242 0,039936 0,002308

Fig.1. Result of nonlinear estimation in STATISTICA

Regression Summary for Dependent Variable: LN-V1 (matr_1.sta in FoodJournal.stw)
R=,96016152 R?=,92191015 Adjusted R?=,90238768

F(2,8)=47,223 p<,00004 Std.Error of estimate: ,01965

Exclude cases: 11

Beta Std.Err. B Std.Err. t(8) p-level
N=11 of Beta of B
Intercept 4,029706 0,016876 238,7841 0,000000
T 0,580556 0,098833 0,002197 0,000374  5,8741 0,000372
V3**2 0,780127 0,098833 0,039188 0,004965  7,8934 0,000048

Fig. 2. Model (2) after dependent variable transformation.

Correlations (matr_1.sta in FoodJournal.stw)
Marked correlations are significant at p <,05000
N=11 (Casewise deletion of missing data)
Exclude cases: 11

Variable |Prot | DH
Prot 1,00/ 0,69
DH 0,69 1,00

Fig. 3. Correlation between two variables.
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Result and Discussion

The degree of protein hydrolysis depends from the duration of reaction and
enzyme/substrate ratio (Fig. 4). The protein hydrolysis degree was sufficiently low and
varied from 3,5 % to 5,2 % at moderate enzyme/substrate ratio ((0,25-0,75):100). The
increase of hydrolysis degree with time was statistically insufficient. As enzyme/substrate
ratio increased to (1,25-1,75):100 the degree of hydrolysis was also rising and it reached
9,0-9,5 % during 40-60 min. It was shown that mainly such level of hydrolysis was
desirable for improvement of protein functional properties and that higher hydrolysis level
resulted in loss of protein functionality [4].

Determination of protein concentration in obtained extracts has shown that main part
of soluble proteins was extracted during first 20 min (Fig. 5). The protein concentration in
extracts obtained in the presence of proteases was approximately twice higher than in
control samples. Only negligible part of proteins was extracted during next time of reaction
at every enzyme/substrate ratio, except control samples and samples with enzyme/substrate
ratio 1,75:100. The protein concentration increased by 11,6 % relatively to 20 min when
reaction was carried out during 60 min at last ratio.

-
o

© ©

~
|

Degree of hydrolysis, %

0,25:100 0,75:100 1,25:100 1,75:100

enzyme:substrate ratio

W20 min 040 min 060 min

Fig. 4. The degree of protein hydrolysis dependence from the time of reaction and
protease/substrate.
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Fig. 5. Dependence the protein concentration in extracts from sunflower meal from

protease/substrate and time

We have supposed that there was some relation between these two investigated
parameters the degree of protein hydrolysis and protein extraction affectivity.
The experimental data for the regression model are presented in Table 1.

Experimental data for analysis in STATISTICA (v.7)
Prot — protein concentration (random variable), mg/ml; DH — degree of hydrolysis (random variable),
%; R — ratio enzyme/substrate (nonrandom variable); T — time (nonrandom variable), min.

Table 1

Ne Prot, DH, R, T,
~ | protein concentration | degree of hydrolysis | ratio enzyme/substrate | time
1 59.5 5,9 0,25 20
2 61,8 4,3 0,75 20
3 60,6 1,5 1,25 20
4 66,3 6,7 1,75 20
5 62,3 3,8 0,25 40
6 62,3 3,4 0,75 40
7 64,1 8,5 1,25 40
8 69,1 9,5 1,75 40
9 63,4 5,2 0,25 60
10 65,6 3,5 0,75 60
11 57,7 8,1 1,25 60
12 74,0 8,9 1.75 60

248 —— Ukrainian Journal of Food Science. 2014. Volume 2. Issue 2




—— Food Technologies ——

Unsatisfactory results were obtained using Multiple Regression module, but case
number 11 was excluded from the analysis as outlier.

Thus, we used the Nonlinear Estimation module. Technically speaking, Nonlinear
Estimation is a general fitting procedure that will estimate any kind of relationship between
a dependent, and a list of independent variables. In general, all regression models can be
stated as: y = f(x,,X,,...,x,). In most general terms, we are interested how a dependent

variable is related to a list of independent variables. Generalized Linear/Nonlinear Models
(GLZ) module includes efficient algorithms for fitting. We can write any type of regression
equation, which STATISTICA will then fit to our data (User-Specified Regression, Least
Squares and User-Specified Regression, Custom Loss).

Simplex and quasi-Newton method was used for estimation of the model parameters.
Nonlinear model

Prot = exp{h, + bR’ +b,T} (1)

shown on Fig. 1 explains 92.81% of data variation. Conclusion: the model
approximates well the available data.
Thus, we have the nonlinear model

Prot = exp{4.0242 +0.0399R> +0.00237} )

We can see, that residuals of nonlinear model (2) are normally distributed (Fig. 6). The
points on the graph (Fig. 7) are located along the bisector, thus the ratio of the actual data to
the model predicted is close to 1.

Thus, obtained nonlinear model (2) is an estimation of the Prot variable — the
affectivity of protein extraction. Fluctuations of model residuals (Fig. 8) around zero proves
estimation unbiasedness.

We have a good model due to the analysis of the data, which was built on the basis of
intuitive knowledge about the nature of the possible behaviour of biological data. But we
still do not know whether received model evaluation coefficients are significant. Therefore,
we provided more research. With corresponding transformations of the dependent and
independent variables we lead our model to the linear type (3) and used our facilities to
build a multi-linear regression. Obtained results are shown on Fig. 2. Estimates of the
coefficients are in column B, and all of them are significant. LN-V1 is In(Prot); T is
Time;V3** 2 is R”.

In(Prot) = b, + bR +b,T (3)

The estimation of correlation [15] between two variables — protein concentration and
degree of hydrolysis is presented on the Fig. 3. Sample correlation coefficient (Pearson’s
coefficient) is equal to 0.69. This indicates that high correlation exists between two
functions: concentration of proteins in extracts and degree of protein hydrolysis. In
addition, we found that the result is statistically significant ( p < 0.05).
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Normal Probability Plot of Residuals
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Fig.6. Residuals of nonlinear model (2)
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Fig. 8. Predict. vs. Resid val. for mod. (2)
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Conclusions

Obtained experimental results have shown that protein extraction from sunflower meal
is accelerated in the present of proteolitic enzyme as a result of partial protein
hydrolysis. The degree of protein hydrolysis was not very high and depended from
enzyme/substrate ratio and extraction time.

Nonlinear model was obtained for estimation of the affectivity of protein extraction as
function of enzyme/substrate ratio and extraction time.

It was shown that high correlation (r=0,69) exists between two functions concentration
of protein in extracts and degree of protein hydrolysis. Linear dependence was obtained
for estimation of protein hydrolysis degree using protein concentration.
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Introduction. In humans essential trace elements
(Mn, Fe, Cu, Se, Zn, I etc.) are necessary to maintain
human health. Deficiency in any of these elements leads to
undesirable pathological conditions that can be prevented
or reserved by adequate supplementation.

Materials and methods. The modern literature about
principles of food fortification by microelements has been
analyzed. The acute toxicity, sources, relevance,
essentiality, biological role and disorders, which can cause
lack of these elements were reviewed.

Results and discussion. The supplementation should
be carefully controlled given the toxic effect ascribed to
trace elements when present in quantities exceeding those
required for human body functionality.

It is supposed that rise of Zn consumption from 5 to
20 mg per day on human diet must be compensated for by
increased up to 16 times Cu ingestion in order to maintain
its balance in human body. According to experimental
data, in case of one of these elements excess, both of them
will become less available in human organism.

The  simultaneous  absorption of  essential
microelements in food may deep the competition between
them starting from absorption in intestine to specific
interaction with proteins, ligands e.t.c. The interaction
between microelements may be both synergistic and
antagonistic.

Conclusions. Most important microelements for
human's health are Fe, Zn, I and Se. In our opinion bakery
foods should be mainly fortified by these microelements.
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Introduction

For a long period of time food products were thought to be a source of nutrients,
necessary for the most of physiological functions including development, growth,
reproductive and health. Indeed, poor nutrition, low physical activity permanent stress may
cause several degenerative diseases and finally mortality rise. The recommendations of the
most competent dietitians have been come to the food fortification by dietary fibres,
polyunsaturated fatty acids, antioxidants, additives etc. Last decades, the attention of
nutritionalists was focused on microelements deficiency impact on the development of
some chronic diseases.

It is known that 23 chemical elements have physiological activity in human body, 11
from them consisted in negligible quantities and they are called essential microelements.
Most of them are within 4 period (V, Cr, Mn, Fe, Co, Cu, Zn, Se), F placed in the second
period, whereas Mo and I — in the sixth. Requirements for these microelements are less than
50 mg per day, while for the I, Se and F the average daily intake is sufficiently lower. The
human body contains biometals, such as Fe, Cu, Zn, Mn, Mo in negligible quantities,
whereas nonmetals, such as I, F and Se are found in trace amounts. Nevertheless, they are
essential for the normal activity of living organisms.

Biometals being incorporated into the proteins give rise to the metaloproteins
formation. These intermediates would further react with small molecules, such as
phosphates, phenols, phytates resulting in the accumulation of complexes being important
in human health. The biometals contained in ferments, vitamins, hormones actively
participated in myriads of metabolism mechanisms, regulate activity of some body
functions, and have anti-inflammatory, antiallergy and tourniquet properties.

Metals with unpaired electrons assigned to the radicals and their corresponding ions are
the ion-radicals. They are able to catalyze free radical reactions, the peroxides in their
presence are almost fully decomposed. Several cations, such as Fe'*, often having both anti-
and prooxidant properties, depending on concentration and reaction conditions. Selenium
usually is an antioxidant. Cation Zn”" with fully completed electronic configuration 3d"
often being acted as an antioxidant, which substituted other prooxidant metals.

The microelements in human body can be described as the nanostructures, affected on
its physiological, toxicological and biological properties. Deficiency or excessive intake of
the certain trace elements resulted in the occurrence of the different acute and chronic
diseases. The strategy of food fortification, based on the thesis “the more the better” was
failed.

Materials and methods

The modern literature about principles of food fortification by microelements has been
analyzed. The acute toxicity, sources, relevance, essentiality, biological role and disorders,
which can cause lack of these elements were reviewed.

Result and discussion

Indeed, essential microelements deficiency is a factor that promotes the physiological
changes in living organisms and demands suitable food fortification by trace elements.
Furthermore, an uncontrolled intake of these compounds may cause toxicological effect on
human body. For instance, Mn adequate daily intakes for man and woman are 2,3 and 1,8
mg, respectively, whereas the upper level of manganese daily consumption is 11 mg. An
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excessive Mn intake being especially dangerous for brain leads to Parkinson disease. The
recommended iron intakes for man and woman are 8 and 18 mg per day, respectively at the
upper level 45 mg per day. In the event of chronic iron intoxication, its may be a reason of
genetic and metabolic diseases. The recommended daily intake of Cu is 0,9 mg, while the
upper limit is 10 mg per day. An acute copper intoxication resulted in several
gastrointestinal disorders. An adequate amount of Zn is 11 and 8 g per day for man and
woman at the upper limit 40 mg per day. Increased intake of zinc (approximately 150-450
mg/day) is linked to reduced Cu intake, high density lipoproteides level, has changed Fe
functioning and affected on immune function. The recommended Se daily intake is 55 pg
and the maximum 400 pg. Over exposure (more than 1 mg/l) may leads to several diseases,
including gastrointestinal, hair and nail lost, irritability e.t.c. Thus, the fortification of
foodstuff by essential microelements must be thoroughly regulated taking to account that
the margin between adequate and toxic intake of the most of them is a quite narrow.

Questions about metabolism differences and interactions of the certain microelements
at their cooperative presence in the human body, deficiency or excess are the key in the
science of human health and intensively being studied last years. Current WHO (World
Health Organization) opinion holds that main target of the healthy nutrition supply of the
population of the World is an overcoming of hypoelementosis, caused by micronutrients
malnutrition, which resulted in the microelements disbalance and finally in metabolism
disorders and chronic diseases. At the same time, excessive intake of the most of trace
elements, especially with toxic effect, such as Hg, Pb, Cd, Zn, Cu may lead to severe
disease called toxicosis.

Factors that affects essential microelements digestibility are the form of chemical
compound, its concentration in food, absorption mechanisms, competition for specific
transport channels, quantity of proteins, especially those of animal origin, carbohydrates
e.t.c. The more amount of dietary fibers, phosphates, phytates, oxalates and complex
forming agents in the food, the stronger depressed microelements desorption in the
gastrointestinal tract.

The simultaneous absorption of essential microelements in food may deep the
competition between them starting from absorption in intestine to specific interaction with
proteins, ligands e.t.c. The interaction between microelements may be both synergistic and
antagonistic. Certain essential microelements have negative impact on the activity of others,
while some of them can increase it. Excessive intake (hyperelementosis) of cadmium and
lead have been observed in the industrial regions of Ukraine, whereas lack amount of some
essential elements including Fe, Zn, Cu, Se, I. The most acute problem, which has been
observed in Ukrainian urbanized regions is a toxic action of cadmium called cadmiosis.
This element hardly removed from the human body, where it accumulated, primarily in
liver and kidneys even at low concentrations.

According to WHO recommendations the allowable daily intake of cadmium is no
more than 0,3-0,4 mg. Low concentrations of Ca, Fe as well as proteins resulted in the rise
of Cd absorption. At the same time, Co, Se, Zn and its compounds can reduce the cadmium
toxicity. It should be noted, that toxicity of cadmium, even at low its content in food, may
be increased in case of deficiency of mineral compounds. Generally, the activity of various
ferments is inhibited by cadmium due to interlocking and binding of SH groups of low
molecular weight metal containing complexes. The metallothioneins containing too much
SH-groups, which are able to bind both cadmium and zinc. The ionic radius of these metals
is almost equal, 0,083 and 0,099 nm respectively. Thus, metallothioneins t can bind both of
them. Interactions of these metals is antagonistic, zinc is replaced from most of biological
systems at the excessive intake of cadmium [2].
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Zinc is essential microelement for human organism, which participated in synthesis of
several ferments [5]. It is well known, that zinc functions included growth, reproductive,
vision, immune defense, molecular recognition, insulin and collagen synthesis, bones
mineralization, neurogenesis, neurotransduction, formation and development of genitals
e.t.c. Zinc is necessary for DNA synthesis, cell growth and division, proteins synthesis and
functionality of many tissues and systems of human organism [5].

The question about chemical form of microelement is still controversial. Fortification
of food products by microelements in the form of inorganic compounds is seems to be
undesirable due to its low biological availability. Furthermore, there is a small range
between adequate intake and toxic action of this microelement. The fortification of food by
organic nanosalts is supposed to be more promising. But the toxic action of these
compounds is still unknown.

Abnormality of zinc metabolism related to several diseases, such as leuacemia,
atherosklerosis, endemic goiter and others. High level of zinc in human body can cause
cancer. According to the medical recommendations, daily zinc intake must be no more than
15 mg. Digestion of the recommended quantity of Zn favoring cadmium replacement in
metalloproteins and retards development of virus diseases. In 2000 International zinc
Nutrition Consultative group was established in order to control its deficiency in
corresponding groups of risk as well as UNICEF and International Atomic Energy Agency
(IAEA). A problem of zinc interactions with other essential microelements is still
unresolved [5]. Thus, according to the medical assays, combinations of Zn and Fe resulted
in the drop of status both of these elements, which can be explained by the competitive
interactions at the time of food ingestion. Therefore, it is necessary to determine optimal
dosage of Fe and Zn in order to eliminate their simultaneous deficiency.

Interaction between Zn and Se is synergistic, according to literature data, both of these
microelements are incorporated into ferments in the processes of antioxidant defense. Se,
Cu and Zn, being a component of ferments protect human body from free radicals.
Superoxide radicals are reduced give rise to the hydroperoxides, in the presence of
superoxidedismutase and Zn and as cofactors. Further, these peroxides are interacted with
selenium containing glutathionperoxidase with molecules of water accumulation.

The Cu-Zn interactions have not been studied well, the obtained data are controversial.
But, low proteins intake and high level of Zn may cause Cu deficiency. It is supposed that
rise of Zn from 5 to 20 mg per day on human diet must be compensated for by increased up
to 16 times Cu ingestion in order to maintain its balance in human body. According to
experimental data, in case of one of these elements excess, both of them will become less
available in human organism. Thus, rise of Fe daily intake by 10-15 times more than the
physiological quantity resulted in the inhibition of absorption of the other microelements,
particularly Cu, Mn and Co.

Conclusions

In conclusion, the microelements in human body are in the equilibrium and their
availability is a higher at the quantity equal to human demand. In this case the
microelements are almost fully utilized in the biochemical processes and competition
between them is negligible. Many countries have requirements considering the restrictions
of food fortification by essential microelements and Japan, Great Britain and USA among
them [11-15].

The detailed studying of the microelements interactions in human body allow to
resolve the problem of diseases treatment and prevention, which caused by microelements
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imbalance and will support to the effective and safe protectors of all human organs
searching . The new microelements composites development and their utilization in the
human diet correction are necessary to resolve the above mentioned problems.

It has been found that the most important microelements for human's health are Fe, Zn,
I and Se. In our opinion bakery foods should be mainly fortified by these microelements.
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determined using rotational viscometers. The degree of
syneresis was determined by filtering Water-retaining
capacity by centrifugation. To determine the relative
viscosity using viscometer expiration.

Results and discussion. The study of effective viscosity
of the samples showed that the addition of honey to yogurt
in an amount 5% increases the effective viscosity during a
slight fracture of the bunch at 28 + 1% and decreases during
the high fracture at 72,5+2,5%. Samples with honey and
royal jelly had destroyed the fastest and had the highest
degree of fluidity — 0,451, but their thixotropic ability was
higher than in controls. Adding honey to yogurt, royal jelly
and pollen in combination helps to stabilize the viscosity
and accelerate recovery after the destruction of its structure.
This will help improve the consistency after pouring by the
reservoir way of production. The least resistance to moisture
exchange had samples with a mixture of honey and royal
jelly — 42 ml WRC = 52%. The highest — with 5% of honey
—39 ml,u WRC — 55%, respectively. The sample containing
honey, royal jelly and pollen had a not the highest properties
syneresis of the studied samples yogurt — 40ml u WRC —
54,5%, but all parameters exceeded the control. Titrated
acidity of the yogurt samples with five percent of honey
grew faster during 9 days compared with the control and
other samples. On the sixth day of storage, it was more than
150° T. This is above the allowed level for 10° T.

Conclusions. The best performance had a prototype,
which was composed of honey, royal jelly, pollen in number
—5;0,2 and 0,15%, respectively.
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Introduction

The primary structure of yogurt, its preservation and restore during the production and
during the warranty period depends on the processes of the bunch and acid coagulation of
casein. Formation of a clot is done by converting the colloidal system of milk free-
dispersed state (sol) in conjugate-dispersed (gel). Small amount of thixotropic-negotiable
bonds is typical for yoghurt.

Structural and mechanical (rheological) properties, water-retaining capacity and
syneretic properties of yogurt depend on the composition of milk, modes of thermal and
mechanical treatment and in many ways - on the dose and type of biological agents that
provide the milk fermentation. Stimulate their development in yogurt can using natural bee
products [1-3].

Fillings and dose of their application affects yoghurt consistency. The extent and
nature of this influence is investigated sensory and using more objective — instrumental and
analytical methods.

Russian scientists have conducted research in this area and found, among other things,
the positive effects of honey (honey mass fraction in the final product — 10%) on the
organoleptic properties of the product prototypes [4].

Krasnikova L.V. and others. (2011) studied the rheological properties of the functional
whey dessert with honey adding and found that the organoleptic and structural and
mechanical properties of a dessert improved [5].

The data with the results of study of the effect of royal jelly on rheological, synergetic
properties and acidity in fresh yogurt and during its storage have not been found either in
Russian or Ukrainian sources.

The aim of the research was to determine the effect of bee products for texture and
acidity of the yogurt.

Objects served:

* prototypes yogurt obtained in the laboratory using natural biologically dresser —
honey, royal jelly and bee pollen from cow’s milk with a mass fraction of fat — 3,2%;

» control samples obtained in similar conditions without adding any extenders.

Materials and Methods

The present study was performed at the National University of Life and Environmental
Sciences of Ukraine, Kiev.

The raw materials used to produce yogurt were: normalized milk base, starters of
sublimation drying series of DVS-culture, acacia honey, frozen royal jelly, bee pollen
crushed to a particle size of 5-10 microns.

The fat content regulated to the desired level in a milk, homogenized using pressures
of 15 MPa, and at a temperature range between 55 and 65° C. Milk was inoculated with
2.5% of commercial yogurt culture (containing Str. Thermophilus, Lbm. Acidophilum and
Lbm.bulgaricum in the ratio 1:1:1) at 30-40° C °C. Samples were incubated until pH 4.6
was reached. Samples were immediately cooled to 4°C and held at that temperature during
14 days.

The fat content regulated to the desired level in a milk , homogenized using pressures
of 15 MPa, and at a temperature range between 55 and 65°C. Then Milk was heated 87+2°
C for 12+3min.

To determine the relative viscosity using viscometer expiration.
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Measurements of viscosity were done with rotational viscometer, as formerly
described by Denin Djurdjevi¢ et al., 2001 [6]. Cylindrical measuring system S1 were used
with cylinder diameter ratio of 0,94.

Strain rate varied from 0 to 140s™. Counting was performed in 10 min. after turning on
the appropriate speed at 8-10° C.

The degree of syneresis was determined by filtering 100 ml of sample yogurt (on the
sixth day of storage) through a filter paper for 3 h with a temperature of 10£2° C.

Water-retaining capacity (WRC) by centrifugation at separation factor F = 1000 [7]. A
sample of yogurt (10 cm®) was centrifuged for 60 minutes with 15 min. step and measured
the volume of centrifugate in ml.

Active acidity measured by pH-meter Checker. All samples startered until they
reached the acidity of 102,5 T and pH — 4,5 (fresh). Cooled to 10+2° C and traced the
growth dynamics of acidity on the third, sixth and ninth days of storage in the refrigerator
in a sealed package.

All studies were performed three times repeatability. Statistical analysis of the
experimental data was performed using Excel, confidence level of P < 0,05.

Result and discussion

Results of the study of effective viscosity of the samples showed that the addition of
honey to yogurt increases the effective viscosity during a slight fracture of the bunch at 28
+ 1% and decreases during the high fracture at 72,5 + 2,5%.

Samples with honey and royal jelly had destroyed the fastest and had the highest
degree of fluidity — 0,451, but their thixotropic ability was higher than in controls. Adding
honey to yogurt, royal jelly and pollen in combination helps to stabilize the viscosity and
accelerate recovery after the destruction of its structure. This will help improve the
consistency after pouring by the reservoir way of production. As a result of relative
viscosity (Fig. 1) becomes clear that the investigated samples can be attributed to pseudo-
plastic fluids [6].

40

35

30

Relative viscosity, s

25

20

15

1 0 T T 1

Control Honey -5% Honey-5%, royal Honey-5%, royal
Jelly-0,2% Jelly-0,2%, bee
pollen-0,15%

Fig. 1. Relative viscosity of different yogurts
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All samples had the same character flow (Fig. 2). However, for the structure
destruction of investigated samples it requires less efforts at 40,7 £+ 26% than for the
controls. This is positive for technological process of yoghurt manufacture with bee
products by reservoir method.

g 80
- /4

§ 1 // 1 — Control;

? 80 | o / " 2 — Honey -5%;

© -

2 ///4 3 —Honey — 5%,

’ /o ] royal jelly — 0,2%;
40 ™ P A 4 — Honey — 5%,

L royal jelly — 0,2%,
] , . bee pollen — 0,15%.
2 J_/‘-— N |
0

0 25 50 75 100 125 150 175

Displacement rate, ¢

Fig. 2. Shear stress of yogurt samples

The research capacity of dairy clusters to give moisture independently and under the
influence of centrifugal force (Fig. 3) showed that the least resistance to moisture exchange
had samples with a mixture of 5% of honey and 0,2% of royal jelly— syneresis = 42 ml,
WRC = 52%. The highest — with 5% of honey — 39 ml, 55%, accordingly. The sample
containing 5% of honey, 0,2% of royal jelly and 0,2% of pollen had a not the highest
properties syneresis of the studied samples yogurt, but all parameters exceeded the control.
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Control Honey -5% Honey-5%, royal Honey-5%, royal
Jelly-0,2% Jelly-0,2%, bee

pollen-0,15%

Fig. 3. Synergistic properties of yogurt samples
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Bee products affect the growth rate of the acidity of yogurt (table). Titrated acidity of
the yogurt samples with five percent of honey grew faster during 9 days compared with the
control and other samples. On the sixth day of storage, it was more than 150° T. This is
above the allowed level for 10° T.

Growth acidity of yogurt with different content of fillers

Storage periods (days)
Treatments Fresh | 3 | 6 | 9
Titrated acidity, °T
Control 102,5 | 115,0 | 129,0 |147,5
Honey — 5% 102,5 | 131,5 | 150,4 |196,3
Honey — 5%, royal Jelly — 0,2% 102,5 117,8 | 137,0 {160,9
Honey — 5%, royal Jelly — 0,2%, bee pollen — 0,15% 102,5 117,8 | 125,3 [139,3
Active acidity, pH
Control 4,50 4,37 4,20 | 3,93
Honey — 5% 4,50 4,28 4,00 | 3,30
Honey — 5%, royal Jelly — 0,2% 4,50 4,35 4,04 | 3,37
Honey — 5%, royal Jelly — 0,2%, bee pollen — 0,15% 4,50 4,32 4,21 | 4,03

The combination of honey, royal jelly and pollen stabilized the acidity of investigated
yogurt specimen and for nine days held it within the framework of acceptable level [8].
Perhaps this is due to antibacterial properties of royal jelly and bee pollen stimulating
properties.

Yogurt made with the addition of some bee products and their combinations, acquired
new physical and chemical properties and properties of consistency. The best performance
had a sample, which was composed of honey, royal jelly, pollen in number — 5; 0,2 and
0,15%, respectively. He is best restored after the destruction of the structure of the bunch,
had the desired viscosity, well maintained in the structure of the bunch moisture. The
acidity of the yogurt that contains: natural bee products, initially tends to accelerate growth,
compared to the control sample acidity. This is probably due to stimulating properties of
fillers made with respect to the dairy process.

Conclusions

Treatment of normalized bovine milk bee products, may be, a promising direction to
improve of yogurt. Honey, royal jelly and bee pollen showed significant effect on
rheological and sensory characteristics of yogurts.

From the foregoing results it could be concluded that, yoghurt can be successfully
made using 5% bee honey, 0.2% royal jelly, 0,2% bee pollen. The final product is best
restored after the destruction of the structure of the bunch, had the desired viscosity, well
maintained in the structure of the bunch moisture.

The acidity of the yogurt with natural bee products has a tendency to accelerate
growth , compared to the control sample acidity.

This is probably due to stimulating properties of fillers made with respect to the dairy
process. The data obtained will form the basis biotechnology of yogurt with bee products.
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Introduction. Algorithms for implementing Fast Fourier
Transforming (FFT) in the digital signal filtering systems that
reduce amount of computation and processing time "sliding"
("running" or "galloping") a sequence of discrete oscillations.
Materials and methods. Using a single matrix approach to
the algorithm of fast discrete Fourier transforming.

Results and discussion. The discrete Fourier transforming
of finite sequence of samples is represented in a complex
matrix form, that allows to define the structure of full
parallelization process of spectral processing on the basis of
principle of thinning time or thinning frequency for the
"sliding" a sequence of discrete oscillations. Using a single
matrix approach to the FFT algorithm, algorithms to
implement operation "sliding" spectral analysis with
maximum use of spectral information for the previous position
"time window" are developed. Moreover, when the matrix
approach is used, algorithm contains the main grouping
fragments to efficiently parallelize the computational process
on the basis of principle of thinning time or thinning
frequency, including for the "sliding" a sequence of discrete
oscillations.

For example, the values of '"turning multipliers" are
designed for the discrete Fourier transforming of a sequence
of 16 samples of radar signal with "step-slip" An=4 . For 16
samples for the next "time window" 12 (3x4) of the 16 (4x4)
values at the output of the processing module is not
recalculated (the rows 2-4 of 4 elements of the first "window"
are the rows 1-3 of the second "window", the rows 2-4 of the
second "window" are the rows 1-3 of the third "window",
etc.), and only 4 of 16 must be calculated at each step of
"slip".

Conclusions. The proposed algorithms significantly
reduce the amount of computation and can be used, for
example, in automated systems for digital spectral analysis of
radar signals operating in real time.
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Introduction

To solve the problems of spectral analysis, in digital signal processing devices it can
be used the principle of the “sliding” (“running” or “galloping”) window. This principle is
implemented on the basis of the discrete Fourier transform (DFT) or the discrete Hartley
transform (DHT). To reduce the time of these transforms, it is used a variety of algorithms
of the fast transforms, namely, the algorithms of the fast Fourier transforms (FFT) and the
algorithms of the fast Hartley transforms (FHT).

Matherials and methods

The discrete Fourier transforming of finite sequence of samples is represented in a
complex matrix form, that allows to define the structure of full parallelization process of
spectral processing on the basis of principle of thinning time or thinning frequency for the
"sliding" a sequence of discrete oscillations.

Result and discussion

The DFT of a finite sequence {x(n)}, 0 <n < N-1, is defined by the formula [1]

N-1

X(k) = Zx(n),e-jlzrnk/N =§X(n) -W”k

n=0 n=0

(1)
where W =¢ /™" k=0,1,2 .., (N-1). In formula (1) the sequence W"™ is a periodic
sequence with the period N, i.e. W VEN) = ok We=Wy,, Wa"> =W}, m, =0,
1, ... The DFT X(k) can be read as follows

/29

X(k): Xl(k)+W1\l;'X2(k)’ ()gkgﬁ_l' ()
2

N N v 0<k<_
Xl(k—?j—WN 2 -X{k—;j, 2

where X, (k)and X,(k)are the N/2-point DFT of the sequence of even elements
x,(n) = x(2n) and the N/2-point DFT of the sequence of odd elements x,(n)=x(2n+1),

respectively.

The process of calculation of the FFT with the decomposition of the processed signal
sequence into the even and odd parts (2) is called the decimation-in-time.

If it is used an another way, namely, the decimation-in-frequency than the input
sequence is decomposed into the two sequential parts

N
N/2-1 N-1 N/2-1 N-1 N (n+2jk
X(0)= S 0w+ 3 sy =S sy 3 (e oy 2
n=0 n=N/2 n=0 n=N/2

_ Nfl [xl (n)Jre—_fm,xz(n)]W;k 3)

n=0
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The even and odd samples of the DFT of the input sequence X (2k) and X (2k +1) are
the N/2-point DFTs of the sequences f(n) and g(n)

f(n)=x(n)+x,(n), gn)=[x,(n)+x,(m)]-Wy,n=0,1,...,(N/2-1),
which can be read by the formulae

/2 1 i N/2-1 ok
[xl - X, (n)]-WN = Z f(n)-WN/2 ,
n=0 n=0
N/2 1 n(2k+l) N/2-1 "
k+1 [xl —X, (n)]-WN = Z g(n)-W]\',’/z.
n=0 n=0

4)
If a sequence of N samples of the input signal is rows arranged in a matrix of
dimension [Lx M ], where L and M are the number of rows and columns, respectively than

the number 7 of the current sample can be represented as n = MI + m, where [ is the current
row number and m is the current column number. Moreover, in this case, the current
number of an element of the DFT output signal matrix can be read as k= Lr + s. In this
case, the formula of the DFT takes the following form [1]:

(6= (o) ES sl S [ St () | 9

m=0 1=0 m=0 1=0

According to the representation (5), the sequence of operations is as follows:
1) calculate the L-point DFTs with the transform kernel #* for all columns (computation of
the inner sum);
2) multiply each element of the result of step 1 by the twiddle factor W™,
3) calculate the M-point DFTs for all rows, resulting from performing of step 1 and step 2,
with the transform kernel #* (computation of the inner sum).

Changing of the order of summation in (5) on the reverse order leads to the following
expression

L-1 -1

()= () e (m)w ()" ©

0

S

3
Il

Taking into account (6), the following procedure of calculation of the X(k) can be used

e multiply the signal samples x(/, r) by the twiddle factor W™,

e calculate the M-point DFTs for all rows with the transform kernel W™
(computation of the inner sum);

e calculate the L-point DFTs for all columns with the transform kernel W

Differences in the calculations according to (5) and (6) correspond to the difference
between the FFT (the base 2 is used) with the decimation-in-time and decimation-in-
frequency, respectively. If the decimation-in-time is used than the multiplication to the
twiddle factors is followed by the main operations of the DFT. In the case of the decimation
in frequency, the multiplication follows after the operations of the DFT.

The sequence of operations in (5) can be represented in a matrix form, and such
representation is suitable for the practical implementation of the algorithm. For a fixed
value s, (the line number), it can write down

X(s0r) = [ XT(m)-Wo, (0] Wy, (m.r) = R (m,1) - Wy, (m,r) = Gy, (L), %
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where R(m,1)= X" (I,m)- Wi (D), R(m,1) is the column-matrix of dimension [M x1],
X (s,,7) -1is the row-matrix of the DFT output signals of dimension [I1x L],

W, (m,r)=H(WL"+S” )m - is the matrix of the twiddle factors of dimension [M xL],

r=0,(L-1);m=0,(M-1),
X({,m)= ||x(l,m)|| - is the matrix of values of the input samples of dimension [LxM],

1=0,(L-1),
Wi (D)= H(WS”M )ZH - is the column-matrix of the twiddle factors of dimension [Lx1] ,

1=0,(L-1).

The sequence of operations in (6) is represented in a matrix form for the fixed value
s, by the formula

X (s0,7) = W3, (O)-[ XUm)- Wy, (m,r) | =W, (- PUr)=Gg (1), (8)
where P(l,r)=X(l,m)-W  (m,r), P(l,r) is the matrix of dimension [LxL].

According to the expressions (7) and (8), the sequences of operations are presented by
Fig. 1 and Fig. 2, respectively.

X(1,m) X! (Lm)- WSOM LD R(m,1) R? (m,1)- WSOL (m, 1) GSO (1,r)

——>| ((MxL)multiplications, ~ ((M xLxL) multiplications,} S
(M x (L —1)) additions (M x(L-1)xL) additions

Wsom (D W, (m,1)
0

Fig.1. The scheme of calculation of the row-matrix of DFT output signals of dimension [1 X L]
with the decimation-in-time.

X(my| XEmWeu (D) Jpg f WILMD-PALD |G (1
—> ((M xLxL) multlpllcatlons,j ——> (LxL multiplications, | —>
(Mx(L-1)xL) additions L x(L —1) additions

Wi, (m.) Wap ()

Fig.2. The scheme of calculation of the row-matrix of DFT output signals of dimension [1 X L]
with the decimation-in-frequency.
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An FFT representation as a product of the matrices (7) or (8) makes it relatively easy
to count the number of elementary operations in the implementation of the FFT, and, what
is the most importantly, to identify those operations (that digital information), the result of
which can be used at each step of the “sliding” FFT.

The “sliding” or “galloping” N-point DFT of the input discrete signal x(n) is given by

1 & 2wmk
F(n,k) Nmzzos(n m) exp( i N j, 9)
where m, k=0, 1, ..., (N-1).

For a fixed number #n, the function F(n, k) is being the DFT in the variable m of the
interval x(n-m) of the data stream x(n). If n =0, 1, 2, ... than the FFT is a “sliding” FFT. If
the step An is greater than 2, the FFT is a “galloping” FFT. The function F(n, k) it is
convenient to call the current Fourier spectrum.

Let us schematically consider in a matrix form an offset of the time window

containing N samples, representing the samples by their numbers in the incoming time
sequence. For example, if N= 16 = 4x4 and An = 1 than

I* window 2" vindow 3 window
1 2 3 4 2 3 4 5 3 4 5 6
5 6 7 8 6 7 8 9 7 8 9 10

9 10 | 11 | 12 1011 |12 ] 13 11112113 ] 14
1311415 16 1411516 | 17 15116 | 17 | 18

Fig. 3. Representation in a matrix form of the numbers of input time sequence
of the “sliding” FFT.

The columns 2-4 of the first window are the columns 1-3 of the second window, the
columns 2-4 of the second window are the columns 1-3 of the third window etc. This means
that for each step (for the next time window position) the values (M-An) of the L-point
column FFTs (M is the number of columns, L is the number of rows) can be used with the
previous step. As one can see from Fig. 3, for the “sliding” FFT the data processing of the
function x(n) should be carried out on columns according to the formulae (5) or (7) (see
Fig. 1).

Another possible scheme can be realized by using the values of the row FFTs. For
instance, if N =16 = 4x4 and An = 4 than

1 window 2 window 3 window
1 2 3 4 5 6 7 8 9 10 | 11 | 12
5 6 7 8 9 10| 11 | 12 1311415 ] 16

9 10 | 11 | 12 1311415 16 17118 1 19| 20
13114 15] 16 17118 119 ] 20 21 122 (23|24

Fig. 4. Representation in a matrix form of the numbers of input time sequence
of the “galloping” FFT with the step An=4.

When the window of information processing is moved than the rows 2-4 of the first
window are the rows 1-3 of the second window, the rows 2-4 of the second window are the
rows 1-3 of the third window, etc. This means that for each step (for the next position of the
time window), the values (L-1) of the M-point row DFTs can be used with the previous
step. According to Fig. 4, for the “galloping” FFT with the step An = 4, the data processing
of the function x(n) should be carried out in rows by using the formulae (6) or (8) (Fig. 2).
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Thus, fixing the length N for a certain time window and a step of displacement An, as
well as comparing the features of the algorithms (5) and (6) (with the decimation-in-time or
decimation-on-frequency, respectively), one can choose (relatively simple) the most high-
speed schematic decision of the FFT calculation in a “sliding” window. When the sliding
procedures are implemented, the selection decision, which algorithm must be given priority
(with processing by rows or columns) should be made depending on the step of sliding. For
example, if the step of sliding An =1 (see Fig. 3) than it should be selected the algorithms
(5) and (7) — the processing by columns. If the step of sliding An=4 (see Fig. 4) than it
should be selected the algorithms (6) and (8) — the processing by rows.

For the case N =16, let us arrange the input values in a matrix of dimension 4x4 . In
thiscase L=M =4;1=0,1,2,3; m=0,1,2,3; r=0,1,2,3; s =0,1,2,3. The matrices are

WO S0 S0 (248,00 1 1 1 1

WSl @Sl @Sl a2es,) WS —j WS S - W So
VVSOL (m’r) = S.-2 (4+5,)-2 (8+5,)-2 (12+58,)2 = 28, 28, 28, 25

W 0 W 0 W 0 W 0 W 0 _W 0 W 0 —W 0

WS s peess pra2es)s W% j-WBS” S —j-WBS”

For the various values of s, =0,1,2,3, the corresponding matrices are

1 1 1 1
11 1 1 o I L
8 i °8 8 8
1 —j -1 ] e -] € —e je
VVOL = N VVIL = 2 2r 27 2r s
1 -1 1 -1 ary s ey s
e 8 —e 8 e 8 —e 8
1 J -1 _j 3z 3r 3 3z
i Y% =y
e j-e —e —j€
1 1 1 1
—Jj7 -z i —i
et —jet —e t  joe'#
W —
2L T . s
-J J -J J
p e LS
e 4 je 4 .74 j-e 4
1 1 1 1
3z 3 3 3r
—/? —./? _‘1? - 3
e —j]€ —e Jj-€
W, = 3z 3 3 3r
3L
—J T —J —J
e 4 —e 4 e 4 4
—e 8 _je'S e 8 j,e‘R

The column-matrix of the twiddle factors W, (/) = H(WS”M )l‘ for N =16 is

H(WS,,M )1 H _ (WSUM-O WSMA g SiM2 prsMs )T _ (1 WS s s, )T )
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For the values s, =0,1,2,3, the corresponding column-matrices are

1 1 1 1

1 -Jj -1 J
Wou = ik Wi = 1P Wy = 10 Wiy = -

1 J -1 -J

The algorithms (5) and (6) suggest a different number of performed operations. The
algorithm (5) suggests the N of the L-point transforms (sums), the N of the M-point
transforms, and the N multiplications by the twiddle factors. In the algorithm (6), it is
implemented the N of the L-point transforms (sums), the NxL of the M-point transforms,
and the NxL multiplications by the twiddle factors. More operations of the algorithm (6)
can be explained by the fact that the inner sum has more factors than it has in the algorithm
(5), and it is a function of three variable parameters instead of two.

Conclusion

Using a single matrix approach to the FFT algorithm, algorithms to implement
operation "sliding" spectral analysis with maximum use of spectral information for the
previous position "time window" are developed. Moreover, when the matrix approach is
used, algorithm contains the main grouping fragments to efficiently parallelize the
computational process on the basis of principle of thinning time or thinning frequency,
including for the "sliding" a sequence of discrete oscillations.
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Introduction. In order to improve the efficiency of
power supply system for food industry enterprises it is
advisable to use voltage regulation.

Materials and methods. Voltage regulation is
effective method of increased efficiency in power supply
systems. Voltage deviation is a priority issue in the design
of power supply systems. Used mathematical tools of
probability theory, mathematical statistics, and queuing
theory.

Results and discussion. The ways of improving food
production efficiency are studied by the reduction of process
losses caused by defective voltage. The way to improve
voltage quality is suggested. The use of semiconductor
devices eliminates several disadvantages of mechanical
switching device (low speed, low resource) and leaves its
main advantage, i.e. sinusoidal nature of voltage curve form.
The possibility of using semiconductor devices to perform
switching without distortion sinusoid in the time of passing
zero allows eliminating the major drawback of mechanical
switches their discreteness. This allows to create voltage
stabilizers of any degree of accuracy, based on the principle
of discrete control by switching transformer unsolders
without breaking the current and distorting voltage curve.
This explains the set of development directions both in this
country and abroad aimed at replacement of contactor
switch at currently working RUL (regulation under load)
devices on thyristor.

Conclusions. We recommend to use the results of
study at all food industry enterprises to improve energy
efficiency.
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Introduction

Modern power systems are characterized by multi-stage transformation and great
length long of various voltages lines. At the change of the load value there also takes place
significant change in the voltage that greatly exceeds the allowable limits. In such
circumstances, it is impossible to provide admissible voltage mode only by power
generators. It is necessary to apply additional regulating devices, moreover, laws of voltage
regulation should be established to ensure the most economical conditions in joined work of
reactive power sources, power networks and electronic devices.

Hereby the regulation in the high voltage networks, which feed distributing networks,
are aimed at improving the feasibility indexes of networks performance by reducing energy
losses in them. In distributing networks voltage regulation laws should ensure the optimum
voltage mode at consumers’ terminals. Voltage value should be determined basing on
minimum losses caused by consumers in the case when the voltage at the electronic
receivers terminals differs from nominal.

Materials and methods

Voltage regulation is effective method of increased efficiency in power supply
systems. Voltage deviation is a priority issue in the design of power supply systems. It is
used mathematical tools of probability theory, mathematical statistics, and queuing theory.

Voltage regulation provides compensation of voltage losses in power supply systems
aimed at maintaining a given voltage quality at the electronic receivers terminals (Patent of
Ukraine Ne 7443, System of regulating voltage and electrical network mode of operation,
Publised 15.06.2005).

In general, the voltage at the consumers:

_Pr+(Q—QC)(xL —xC)
U

u=U, tE
. . (1
where E - additive voltage generated by regulatory devices;
P, O - active and reactive power of consumption;
Q. - reactive power of compensating devices;

(xL - X ) - network reactance, r - network resistance;

Uprs— main voltage of enterprise reducing substation.

Usually when evaluating the impact of power quality scientists distinguish two
components: electromagnetic and technological [1,9]. Electromagnetic component is
associated with the change in energy losses at transmission. Electromagnetic component is
connected with normally acceptable terms, while the technological component with the
maximum acceptable quality parameters.

Reducing power quality is shown in the growth of power and energy losses, reducing
equipment life cycle, technological losses that include reducing goods production, lowering
product quality, and output of low-quality products. Technological losses make up to 90 ...
92% of all losses and as usually hidden in products cost. Power engineering specialists
conceal this matter, technologists usually do not know the causes of process losses [1,3,9].

Voltage deviation is slow smooth change in voltage caused by load changes. It is
defined as the difference between the actual and established U and nominal Uy of the given
network voltage:
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U -U,

sU -100% Q)

N

Standards are divided into normal acceptable and maximum allowable. Normal values
are maintained with a probability of 0.95, i.e. during 95% of the day time PQI should not go
beyond the standard. During the rest of the time (5%) rates can be higher [2,3,6,8].

Normal and maximum acceptable value of steady voltage deviation at the points of
power consumers’ general connection to power network with 0.38 kV and above voltage is
equal to £ 5 and + 10% of nominal voltage in power network. In the post-accident modes
PQI should not go beyond the maximum allowable values [2,3,4].

Voltage deviation of 5% is allowed for industrial customers in the UK and Italy
[1,3,9].

Most electronic devices work at other values of voltage deviation, but in this case
significant national and economical losses will be tangible [2,5,8].

Results and discussion

Voltage deviation are caused by the slow process of load changes in the system, they
have different effect on the work of individual consumers. In the case of continuous
operation of the electric motor at low voltage, in particular at 90% of nominal value, life
cycle of motor insulation decreases by 18-20%, which significantly reduces the efficiency
of technological mechanisms that triggers this engine [2,3,7,9].

The most stringent requirements to voltage quality are set by electric receivers. Most
critical parameter of voltage change is lamp life cycle. The increase of voltage at filament
lamp terminals by 6% causes the reduction in life cycle by 50%. For fluorescent lamps this
dependence is reflected weaker. However, both raising or lowering of voltage at their
terminals is undesirable. In the first case there is an intensive spraying of oxide material
from electrodes and overheating ballasts, in the second there happens the change in
pressure of mercury vapor in the flask, which reduces the life cycle and unstable ignition.
At manufacturing plants with a continuous cycle at voltage deviations at 7 ... 11% there
increases demand for lamps in three times [3,6,8].

Reduction of voltage by 1% causes decrease in luminous flux of fluorescent lamps by
1.25%. Reduction of luminous flux, in turn, leads to poor sanitary and hygienic conditions
for workers and lowers productivity. For example, double increase of light helped to
improve productivity in mechanical workshops by 12% in wool spin workshops by 21%,
i.e. additional costs for improving illumination will be repaid and "poor illumination is
expensive" [1,3,9].

Productivity:

P:[l—%jzo , 3)
lgB,

where B, - minimum illumination according to safety requirements.
B, - real illumination.
Sensitivity to light production

z = 4)
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where 7, 7, — total length of transactions under appropriate conditions of
illumination.

Technological losses are determined by the characteristics of particular machines.
Automated manufacturing, pumps and others are sensitive to voltage deviations. By 7%
voltage reduction technological workflow extends for 40...60% .

Voltage deviation leads to changes in pumps performance. Economic characteristics of
pumps are modeled by equation [2,9]

C=cSU +k(SU)?, (5)

where ¢ =—87 - 10 ° UAH/kW - hour; k =—345 - 10 ® UAH/kW - hour.
Voltage fluctuation affects the characteristics of power converters. When the voltage is
increased adjustment angle also rises that leads to the reduction of converter power factor.
Power losses in power supply systems at enterprises depend on variations of voltage
and are determined by the expression:

100 100 Y
AP = B*AP +P | —], 6
p (100+Vj "'N(100+Vj ©

where AP, P, v — loading and idling losses at rated voltage respectively; V — voltage
deviation (refer to economic calculations) [1,2,7].
Voltage deviation

6U,, =6U,, -AU, ,+ E, (7)

where o0U,, voltage deviation at electkic device clams.
oU, . —deviation on tires 6...10 kV of main reducing substation (MRS).

AU, .,—losses of voltage in the power supply system from MRS to electric devise
clams.

ZE — the amount of added pressure that is created by all means of voltage
regulation.

Calculation of voltage mode must be carried out for the maximum and minimum load
on the daily scheme. The range of voltage deviations:

d = 5U;d - 5U;d = 5U;m's - 5U:m's - (AU;ms ed AU:m's ed) + Z EI - Z E" (8)
To ensure given voltage mode we can use methods evident from the equation:
dU,, —38U.  — voltage regulation on tires of MRS.

AU AU

mrs..ed
D> E - E" —the use of local voltage regulators.
When regulating voltage on tires of MRS voltage mode changes in all power supply
system. This method is called centralized control. Reduction of voltage losses. This method
is effective, but requires large investments, because its implementation needs the increase

—reduction of electricity voltage losses.

mrs...ed
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of conductor cross section or laying another line. The use of local regulators [2,9]. This
method is very effective and is recommended for routine application.

However, the most promising is the regulation method conducted by means of
effecting voltage and reactive power. Hereby the devices of controlling voltage regulator
and KC should be interrelated or even mounted in the same block. The need for using
regulating devices in the network is determined on the ground of obtaining the best possible
predicted voltage losses in high-voltage and low-voltage networks with the allowed voltage
deviations at receivers’ terminals. Voltage deviation at any point in the network

SU=YE-Y AU )
where ZE — the algebraic sum of voltage addition generated on the tires of MRS and
regulation devices in other networks;

ZAU — the sum of voltage losses from MRS to network point to which 6 U is

determined.

As can be seen from the expression, introduction to the network extra voltage addition
using voltage regulator can reduce the network cost by reducing wires cut [2].

Calculation of voltage deviations in power supply systems is conducted not in absolute
units [B], but in relative [%]. Voltage deviation in the characteristic points A (closest) and
B (furthest).

8U,=68U,, ~AU, -AU, +E, <6U"

8U, =68U,, ~AU, -AU, +E, -AU, —e28U"
HV TP TP L (10)

& — size of the dead zone.

Transformers with RUL (regulation under load) and voltage regulators for them are
characterized not only by degree of regulation, but also by dead zone, accuracy of
regulation and time endurance. By the dead zone we understand some lane of changing
voltage at which there is no response of adjusting equipment. The size of the dead zone is
determined by the accuracy of regulation. Controller dead zone must be greater than the
degree of regulation on the size order of 0.2-0.5%, otherwise the regulator will work
unstable with numerous pointless processing. Time endurance of regulators tunes out
devices from short-term voltage changes [1,2,7,9].

If automatic voltage regulation the number of switching is 30 - 40 per day or 10950 -
14600 per year. Significant resource of most RUL devices which operate in network is
5000 switches. Examination of devices contacts should be conducted after 5000 switches,
it is necessary to lead revision of switcher up to 3 times a year. This should be allowed
neither under conditions of safety, no in terms of labor costs. If we take into account that
the general equipment level of transformers by RUL devices is from 0 to 36%, reasons that
prevent wider deployment and effective use of automatic voltage regulation will become
clear. Necessary resource, sufficient for the work of devices during 20-25 years is 200-250
thousand switching, concerning the fact that with decreasing switching current resource
increases. Resource of RUL device shall be not less than 500 thousand switching. For
testing contacts electrical operation in the same standard 40 thousand switching are
provided for reactor devices and 50 thousand for devices with active current limiting
resistors. By international standards IEC 20 thousand switching is recommended [2,4,9].
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Further improvement of the contact system is the use of vacuum arc extinguishing
explosion chambers in combination with high-speed contactors. Due to such combination,
and also the fact that arc quenching is carried out in vacuum arc chambers, but not in oil,
can increase the resource of switching device from 1 million switching up to 100 thousand
switching under the calculated load. Thyristors for voltage regulation turns to be
economically justified in the case of the need to achieve a large number (over 300
thousand) switches per year. However, due to its high reliability, possibility of blocks rapid
replacement, non-arc and non-spitted switching, use of semiconductors is appropriate for all
types of switching devices both existing and fundamentally new [1,5].

The most appropriate is the connection of mechanical and semiconductor devices with
the ability to partition functions in order to provide high reliability of devise use over an
extended period of time and ensuring high power quality and flexibility of control. Such
qualities can be achieved by the creation of thyristor-contact switches that have high-speed
contactors with lightweight current-limiting footings. This switch can be operated without
thyristor unit. With thyristor unit switching of transformer unsolders is done without arc.
Additional costs for thyristor block and some design changes of the device are recovered
by a number of advantages: the ability to get unlimited lifetime of contact systems that is
defined by mechanical durability of the product, no pollution of oil and other details, and
also constructive creation of switch outside the transformer tank that allows to have
revision of the device without draining oil and thus significantly reduces labor costs for
maintenance [1,3,7,9].

Conclusions

Losses reduction can be achieved by adjusting the voltage at each food industry
enterprise, as it is impossible to provide admissible voltage mode only by power generators.

At the reduction of power quality electromagnetic and technological losses increase.
Electromagnetic power losses occur in the growth of power and energy losses, at the
reducing of equipment lifecycle. Technical losses include reduction of products,
manufacturing of lower quality products. Technological losses make up to 90 ... 92% of all
losses and are usually hidden in the production cost.

Voltage reduction in lamps causes decrease in luminous flux, which in turn leads to
the deterioration of sanitary and hygienic conditions for workers and lower productivity.
Additional costs to improve illumination are always paid off, and "bad light" is costly.

The most promising is the regulating method based on effecting voltage and reactive
power.

The use of thyristors for voltage control turns economically justified if there is the
need to achieve a large number (over 300 thousand) switches per year.

Given recommendations deal with voltage regulation at food industry enterprises.
Thus, the voltage deviation is one of the most important problems in power supply systems
at industrial enterprises. Its solution is a priority in the design of power supply systems.
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Introduction. Availability of valid adequate model of
methane mild combustion will allow to model and direct of
such processes in industrial burners.

Materials and methods. Modeling of methane
combustion in burners has been carried using FLUENT and
CFX software. Absorption coefficient obtained on the basis
of “grey” models has been corrected by taking into account
the fraction of black bode radiation within the bands of
triatomic gases in combustion products.

Result and discussion. The paper deals with the 3-D
modeling of natural gas combustion and, particularly, with
the development of submodels will allow to determine
radiative characteristics of combustion gases. The analysis
of radiative heat transfer has been performed, and a
submodel for the determination of mean linear absorption
coefficient is presented. This submodel takes into
consideration a mean value of combustion gases
absorptivity based upon calculation of the spectral fraction
of black body irradiation. A CFX model of the methane
combustion in the cylindrical burner has been developed.
The model incorporates the mentioned above spectral
absorptivity submodel. The results of the calculations
carried out within the 3-D CFX model were compared with
the available in the literature experimental results that had
been obtained within the same working parameters and
operative condition. The comparison shows a close
conformity of the results which proves the validity of the
proposed optical submodel for the determination of mean
linear absorption coefficients of combustion gases and its
applicability for the practical 3-D modeling of the
combustion processes.

Conclusion The developed model, being incorporated
into the whole 3-D model of methane combustion, may be
used in engineering calculations and in 3-D modeling of
combustion processes.
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Introduction

When developing the 3-d models of complex mutually regulatory and dependent
processes, such as combustion, validation (confirmation of adequacy) of the model is
challenging. This is determined firstly, because the direct determination of a certain
dominant process and the degree of its influence within the complex group of co-existing
processes is impossible. In recent years, along with the widespread usage of 3-d modeling
methods, especially within the commercial codes FLUENT and CFX, to studying
combustion in industrial and in experimental settings, the projects dedicated to the
problems of model validation are becoming more common [1-8].

Analytical review of the literature and theoretical background

As it is known, the radiant energy transfer equation (RTE) has the form [1, 3, 5]:

dl K, % o - >
—L=—(K, +K ), + K, 1, + =L [ [ ("= 5;0' = D) (shdQ -dA, (1)
ds S oAy )

I,;1,,— spectral radiation intensity of gas and blackbody emitter, accordingly

0

K, ;K,, ;K ,— spectral absorption coefficient, scattering and radiation of medium,

respectively, at a wavelength 1'.
All values are taken at a wavelength A, and they are considered constant within a

certain wavelengths band A+dA; O(s'—s;4'-A1)-1;-dQ'-dA/4n — takes into account

the probability that the radiation is within the direction of ;' - ;, at a wavelength A' in the
range of wavelengths A'—A within a solid angle dQ)'. —(K,, + K ;)I, — determines the
attenuation of the radiation intensity, that enters the control volume due to absorption of
radiation and scattering of energy, when rays pass a segment . [; =K ,I,, — reflects the
intensity of spontaneous radiation by control volume.

It is obvious that integration of such integro-differential equation is not possible
without some assumptions. Thus, the assumption of local thermodynamic equilibrium
emitting-absorbing medium within considered the equation (1) is generally accepted. In this
case, according to the Kirchhoff law for a specific frequency of radiation (wavelength)
radiation and absorption coefficients are equal, K, = K,,. In relation to the products of
combustion, a negligible scattering of incident radiation may be neglected (K, =0) i.e.
double integral in equation (1) can be neglected. Thus, the equation (1) after the integration
over the whole wavelength range and under an assumption that K, and K,, are constant
over the entire range of wavelengths (K), becomes:

ﬂ:—Kl+K(UOT—4),orthesame—ﬂ:—Kl+Klb 2)
s b1 ds
o,— Stefan-Boltzmann constant,
1, — Blackbody radiation intensity.
Equation (2) is integrated within the control volume ¥V and within a certain solid

angle AQ, yields and after application of Gauss-Ostrogradsky theorem yields [1]:
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[ J.Mli(;i-;)-dA-in =[ o, [FKT+K1)])-aV a0, 3)

where the second integral on the left side of the equation involves the integration within the
surface A4 of the selected differential finite volume of the equation [1.2]. In general,
equation (3) is a basis for the discretization the RTE.

Within the accepted assumptions, the formal solution of the RTE equation (2) by
integration along the ray path within a segment 0—s becomes [6, 7]:

I, 5= Ioexp(j—K ~ds)+jKlb {exp(—jK-ds")]ds', 4)
0 0 s’

where the first term determines the amount of radiation which with the intensity /, enters
at s =0 control volume and absorbed on route of a length s. The second - take into
account the share of own spontaneous radiation within the control volume of a0 —s' length
and absorbed in a further segment within s’ —s . If we assume that the control volume is at
a thermodynamic equilibrium state and optical parameters longitudinal distribution
within 0 — s is gradientless, then (5) becomes:

K, ol* K,
I =1e"™ + (1-e") (5)
T
On the other hand, equation (5), given as:
oT!
L—1 =1(1-e")——=(1-e™), (6)
V4

can be interpreted as the ratio between the share of incident radiation, absorbed in the
control volume on the length s, and the part of its own radiation of combustion gases with

the temperature 7, , which leaves the control volume. Thus a connection between surface
and linear optical properties is established as follows:

o=

Ly (T, pp2es)-dA - [, [1-exp(-K,)]-dA
0
) - ) ‘ (7)
[1,,d2 [1,,d2
0 0

™
Il

The value of surface absorption coefficient defined as a ratio of radiant energy
adsorbed by the control volume to radiant energy adsorbed by perfect blackbody.
Apparently, equation (8) is written in the most general terms, as it implies € dependence of
all parameters of the modeled domain which, in turn, determine the interaction of photons
with gas molecules.

It should be noted that the determination of the optical characteristics of the
environment in modeling of complex processes of heat transfer in which the radiation heat
transfer is dominant in nature, is an extremely difficult task [5-10]. The data and models
presented in the literature - significantly differe. Given the extremely complex nature of the
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photon interaction with an absorbing medium, the determination of mean values of
absorption coefficient is not clear. For example, in [10] the following mean values of linear
absorption coefficients are analyzed and recommended. Equation (9) describes the
Rooseland's mean K which takes into account the profile of the intensity of the

Roos >

absorption within the spectral bands. Instead, the average linear

tdl
1 jK;‘ ‘2”; da
A ®)
2 di
d

K

Roos

S8

Planck’s absorption coefficient (10) correlates the total intensity of absorption in all
spectral bands, with taking into account variation of K (A) within bands, and intensity of
blackbody radiation:

_ﬂJ‘:KA-IM-dA

Kplam‘k - 6 . T4 (9)

The average absorption coefficient in terms of Patch [11] correlates proportion of
absorbed energy to that, which passes through a layer of gas, and the intensity of radiation
passing through a layer of gas,

j: K, -1y, e d A

K (10)

P

at

J‘:Iﬂe*’(‘sdl

The purpose and object of the study. The study aims to develop a submodel
allowing to determine the optical characteristics of combustion products. The modes is
intended to be incorporation into the further developed 3-D model of methane combustion
in the cylindrical burner.

Materials and methods

A model allowing to determine optic absorption coefficient of combustion products
has been developed. Absorption coefficient obtained on the basis of “grey” models has
been corrected by taking into account the fraction of black bode radiation within the bands
of triatomic gases in combustion products. Being incorporated into the 3-D mode3l of
methane combustion in the experimental cylindrical burner, the developed method allowed
to obtain results close to those observed in practice.
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Results and discussion

The radiation submodels that are intended for usage in FLUENT or CFX software for
the determination of modeled domain optical characteristics are predominantly based on the
"gray" absorption model and its modifications WSGG(weighted sum of gray gases) [11].
Simplified models of spectral absorption are presented in [2, 9, 10]. CFX software package
provides the possibility to program a set of absorption bands with the possibility to further
account the changes of bands’ boundaries with the temperature growth. The coefficient of
absorption, which can be programmed either as a constant or a function of temperature, is
set the same for each band. If now &, interpreted as a share of blackbody radiated energy
within a range of wavelengths A =0...00 and further determine the energy radiated by the
differential element of gas on n-bands, we get:

eoT* =" ’ »i (1-exp(-K;8))-1,, - cosO -dQ-dA;
o )l iA b

Considering that the adopted model K, = K, is a constant within the band and the
same for each band, we'll have:

g, 0T =a(l-exp(-Ks)- Y [ 1,,-d2 (11)

n A=i
Zi-lj Ay -d2 . . ..
As ﬂ'% is an expression for the Plank blackbody radiation
o
particle F(1,T), we obtain the value for determining the emission (absorption) in the

spectral bands:

£,(T)=(1-exp(-K,5)-F(A,T) (12)

Thus, the definition K, requires the prior calculation of &, -(7) for the available

"gray" models and particle spectral irradiance at wavelength bands 7' (1,T), typical for this
composition of the combustion products and their molar concentration, pressure and linear
typical size of the system.

As it is known [9, 12], the magnitude of the spectral energy flow of black body is
based on Planck’s function:

27he? ' dA

2 ex (hcj—l’
Pkt

h — Planck’s constant, 6.62617 - 1074 J s;

¢ - speed of light -2.998 - 10° m/s;

k — Boltzmann’s constant 1.38 - 107 J/K.

Using the method described in [9], for a fraction of blackbody radiation in the spectral
band of wavelengths A...c0, we get:

E, (T)dA= (13)
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15 (= &3efd
Fn =3[ S E0F, (14)

ar 1=

h

where § = %;c2 = 70 =14387,69mxm - K.. Numerical integration of (14) within a spectral

band A, —A4, can be done in Mathcad. Also, the numerical result can be obtained by

substituting (14) by an infinite series and further representing the difference for the limits
of spectral band 4, —4,:

—ne,

+g[c_2j2 [1 s { A Hg(_jllil { A j]
n\ AT 4, n*\n? Ay

As the calculations and comparison with the results of numerical integration of (14)
show, the series (15) converges rapidly for any A, and at 7 > 600K, series converges for
n>5. Modeling of methane combustion in burners has been carried out at the
Department of Thermal Engineering and Refrigeration of National University of Food
Technologies using FLUENT and CFX (License Ne1023420). The values of the coefficients
&(T) were calculated by polynomial approximations [6], which were obtained for mixtures

1

(9]

F(ll _lzaT)z

|

(15)

of triatomic gases combustion CO, and H,O at different molar concentrations of the
components and variation of the absorbing layer thickness and total pressure by integrating
the spectral profiles of absorption of gases HITEMP (USA database of high molecular
spectroscopy) and HITRAN (USA database of high resolution molecular absorption).

The bands of radiation-absorption of CO, and H,O were determined by analyzing data
[7, 12, 14].

Table 1
The absorption bands of combustion products

e CO2 H20

é A, mkm A, mkm A\, mkm A, mkm A, mkm A\, mkm
1 2,4 3,0 0,6 1,02 1,21 0,19

2 4,0 4,8 0,8 1,32 1,42 0,10

3 12,5 16,5 4,0 1,70 2,00 0,30

4 - - - 2,20 3,00 0,80

5 - - - 4,80 8,50 3,70

6 - - - 12,0 30,0 18,0

Figure 1 shows the results of calculations of spectral blackbody radiation as a function
of its temperature E,, (A1) with 7 =var (14) in the range of 1200 ... 2400 K, i.e. within a
temperature typical for combustion processes of organic fuels.
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Figure 1. Dependence of radiated energy of wavelength

Three emission-absorption bands (see Table 1) are also presented. As shown in Figure
1 the contribution of the bands within 1.02 ... 1.42 mkm wavelength in total flow of
radiation will change significantly with the temperature changes. Thus, if the temperature
of the radiator is comparatively low, the share of this band is negligibly small (the curve T
= 1200 K). Whereas at T = 2000 K, the fraction of the energy flow transferred on the same
band of wavelengths will be significantly higher. As to the wavelength band of 4.0...8.5
microns, which is a merger of bands of CO, and H,0, it is obvious that its share of
radiation (absorption) decreases with the temperature increase. This tendency is consistent
with the laws of radiation, including Wien's displacement law, which postulates a shift of
the maxima of the emitted energy flow towards shorter wavelengths.

The results of calculations (15, 16) for bands listed in Table. 1, are shown in Figure 2.
As one can see, the data fully confirm the conclusions mentioned above. Thus, it is
possible to note a sharp increase in a share of the short-wave bands. For example, for the
shortest waves in band 1.02 ... 1.21 micron the share of the radiated flow in the temperature
range 800 K ... 2400 K increases from the 0.0001 to a noticeable 0.1. The longest waves
band of 12.0 ... 30 0 mkm have the opposite trend - its share is decreased from 0,108 to
0,008. It is obvious that for such conditions, the influence of individual absorption
coefficients within an individual band upon the absorption in the volume of combustion
products is not accounted for. In reality, the situation is even more complicated because
there is not only a change in the individual bands’ absorption coefficients, but there is also a
change in the length of bands which is difficult to assess at present. Therefore, the equation
(13) determines ¢ - share of blackbody radiation - as a result of total radiation of the bands
based on current share of radiation in a given band from the blackbody radiation. On the
basis of the data presented in Figures 2 and 3, and € calculations by the correlations given
in [6], the linear coefficient of absorption was determined:

I?i(T)z—lln(l— £(7) J (16)

s F(AT)
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Figure 2. The proportion of blackbody radiation Figure 3. Dependence of optical parameters
at wavelength bands depending on the Ei (T) , £ for combustion products

temperature
P of CO, and H,O on temperature:

1 - €.t F(Lamb, T); 2 — &(T); 3 — K(T) m*

Validation of the developed model requires the reliable experimental data on the
velocity fields, component concentrations, temperature, pressure, etc. Obtaining such data
in conditions typical for combustion of organic fuels is an extremely difficult task,
primarily, due to the strong gradient fields, when the sizes of probes is comparable to the
scale of turbulent fluctuations. As for the measuring of local temperature, in [17-20] it was
shown that the usage of thermocouples is associated with the substantial errors. A
thermocouple bead itself is a participant of the complex heat transfer. Absorbing heat by
means of convection and radiation from the combustion gases, the thermocouple bead
radiates in the direction of the cooled walls. It therefore shows not the temperature
surrounding flow, but rather its own temperature. Measurements of the components’
concentrations using suction probe is also aggravated by errors, since the probe sucks
reacting components, which then may react inside the probe lines, despite the “freezing”
suction probes may be utilized. This means that at the entrance to measuring device the
concentrations of components can be noticeably different from those in the place of probe
intake.

In [11,15,16,] the original data of experimental research of methane mild combustion
in a simple cylindrical burner are presented. Measurements of temperature and
concentrations of components along the axis of the burner and in the transverse direction in
four sections were conducted. Special attention has been paid to the accuracy of
temperature measurement. Thus, ultra-thin 55 mm Platinum-Platinum Rhodium
thermocouples with double sheathing and suction of combustion products were used. This
probes allow, on the one hand, significantly reduce radiant flow from the thermocouple,
and on the other - to increase the convective heat transfer between the thermocouple bead
and the local environment, thereby bringing the temperature of bead to the local
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temperature. The original research data were used as reference for the validation of 3-D
models thus developed.

3-D CFX model of methane combustion.

Figure 4 (a, b) shows schematic layout, sizes and temperature boundary conditions at
the outer wall of the of calculation domain (a) and an unstructured pyramidal grid with the
inflation (decreasing size) of cells toward the burner walls and inlets, since in these areas
the rise of gradient fields can be predicted.

17
Alr T.=393 K
_> [ — .
Q W Exit
— S K
a

0 0.350 0.700 (m)

o
0.525

Nodes - 52939
Tetrahedrins - 275652

0.025 0.050 (m)
0.0125 0.0375

b

Figure 4.
a — Scematics and size of the burner,
b —Burner’s generated grid of the 20° sector.

The mesh was generated in Workbench ANSY'S 15 software package, with the usage
of highest possible recommended levels of the wall inflation to maximize the precision
calculations [20]. As shown in Figure 4 (b), the mesh of the burner 20° sector was
generated. This becomes possible because the burner is an axisymmetric object, which, in
turn, allows to model the process in the sector, setting the boundary conditions on the
lateral faces as symmetry. This method makes it possible to provide the fines fragmentation
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in the sector in order to achieve an acceptable calculation time with the available RAM and
CPU power. Thus, as it can be seen in Figure 4 (b) generated mesh sector has 52939 nodes
at 257 652 triangular pyramids that, when modeling the entire cylindrical burner, would
give about 1 million nodes and more than 4.6 million tetrahedrons. Modeling has been
performed in CFX-15 commercial code. Pre-processor programming reflected in full
compliance the conditions of the experiments [11, 15, 16,].

Under the experiment the flow rates of components were set at: fuel -0.01453 kg / s at
313,15K and air o- 0.1988 kg / s at 323.15 K.

Given the size of inlets, as shown on Figure 4 (a), fuel inlet with a diameter of 0.06 m
and a width of the annular aperture of 0.02 m for oxidant inlet, the speed achieved was 7.23
m / s for gas and 36.29 for air. The fuel gas was composed of 90% of methane and 10% of
nitrogen and air was composed of 23% of oxygen, 76% of nitrogen and 1% of water vapor,
by weight. With such parameters the burner had the heat output of 600 kW thermal and the
air flow of Re = 18000, i.e. the flow was turbulent with the degree of turbulence 5% at the
entrance. The kinetics of burning methane in the conditions of turbulence was modeled on
the basis of joint mechanisms of chemical kinetics and turbulent dissipation (Finite Rate
Chemistry and Eddy Dissipation). Methane combustion was programmed in two-stages:

1. CH, +1,5 0, = CO + H,0;
2.2CO +0,=2 CO,,

Arrhenius equation constants for these reactions were taken according to [11, 15, 16]

Table 2
Arrhenius constants and reaction order
Stage E, J / mol A v H,O v CHy v O, vy CO
1 2,03-10° 2,810 - -0,3 1,3 -
2 1,67-10 | 2,91-10™ - - 0,25 1

The P-1 model was accepted as a basic model of radiation transfer with optical
parameters of the combustion products shown in Figure 3.

Distribution of temperature and speed in the cross section of the burner sector received
as aresult of model derived as said above are shown in Figure 5.

The comparison of modeling results and experimental data shown in Fig. 6 ... 10.

The calculation results for the model were obtained with the software package CFX

Postprocessor and directly imported into the program EXCELL. The experimental points
obtained from [11, 15, 16] were digitized and imported into the EXCELL.
As it can be seen from Fig. 6-10, there is a close correspondence between the results of
modeling of methane combustion in a laboratory experimental burner to the experimental
data of direct measurements of temperature and concentration of components both of fuel
and oxidizer as well as products of combustion, which indicates validity of combustion
kinetics models, models of turbulent transfer of impulse and the model of optical
parameters of combustion products developed within a framework of the present project.
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Temperature Velocity
Contour 1 Contour 1
(16) 1800 (11) 40
(15) 1700 (10) 36
(14) 1600

(13) 1500 (9) 32
!(12) 1400 (8) 2

‘(11) 1300 ‘

‘(10) 1200 (7) 24

(9) 1100 (6) 2

(8) 1000

(7) 900 (5) 16
(6) 800 (4) 12
(5) 700

(4) 600 (3) 8

(3) 500 2) 4

(2) 400

(1) 300 (1) 0

Figure 5. The fields of temperature and speed in planes of the burner with
appropriate scales of contour strips
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Figure 6. Temperature distribution along the axis of the burner

0,012 A

0,008 /

0,004 /

AN

0,000 A A - A
0 0.4 0.8 1.2 1.6 2

—— CO(x) Calc.P-1,6Bands 4 Dist.CO Exper
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Figure 8. Distribution of CH4mass fraction of on the axis of flow
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Figure 9. Distribution of the mass fraction of oxygen in the axis of the burner
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Figure 10. Distribution of the mass fraction of carbon dioxide in the axis of the burner.

Conclusions

The model for the determination of optical characteristics of natural gas combustion
products based on a calculation of the fraction of black body radiation within the bands
of own radiation of triatomic gases and correction of absorption coefficients obtained
within models of "gray" radiation (13.17) was formulated.

A 3-D model of methane combustion in a cylindrical burner was developed. The model
matches the conditions of experimental study in which the benchmark date were
obtained,. The data include the distribution of the main components of the process,
combustion products along with the temperature and velocity distribution in the
burner..
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The comparison of the calculation results within the developed model of temperature
and concentrations of flow component distribution to the experimental data of local
measurements was carried out.

Close correspondence between the modeled and experimental data proves that the

developed model is adequate to the real process and a submodel for determining the optical
parameters of combustion products can be used for computer modeling of combustion
processes of fossil fuels at CFX and FLUENT modeling in part of modeling of radiation
heat transfer.

10.

11.

12.
13.
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Introduction. It is appropriate to model and calculate
the processes in the fluidized bed apparatus using computer
simulation techniques and experimental studies in order to
improve the drying process of beer pellet and develop new
structures of dryers.

Materials and methods. The process of drying spent
grains in the fluidized bed dryer screw. Beer pellet has a
thick consistency of rough grinding grain product, a light
brown color, sweet flavor and malt smell and it rich in
nutrients. Simulation of beer pellet drying was based on the
finite element method using the software package Flow
Vision and mathematical and statistical methods.

Results and discussion. The mathematical model
determining allow the coolant pressure in the drying
chamber, to depend on the speed and coolant gas
distribution device design and optimum conditions of drying
installation. Uniform heating and drying the product in the
fluidized state at any point of intersection of the drying
chamber of screw dryer is achieved through high-quality
distribution of coolant above gas distribution device. The
expediency of Reynolds criterion definition was proved
using semi-empirical interpolation formula derived by V.
Goroshko, L. Rosenbaum, and O. Todes. It allows reducing
of marker dimensions of the dryer. The design of screw
dryers was improved by established under the perforated gas
distribution grid profile that provides directional movement
of coolant and coolant levels the pressure along the length
of the drying chamber.

Conclusions. Using the results of research for select the
mode of drying in the design phase of drying equipment
allows improve drying process beer pellet in the dryer.
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Introduction

The processing, storage and use of wastes of food production has always been a
subject of special attention. A large quantity of wastes, a major part of which is beer
pellet, is generated in the breweries during the production of beer. This raw by-product is
in great demand for animal and poultry fattening as high calorie protein supplement. The
problem of beer pellet is virtually absent in winter. But in the summer, the farmers prefer
green fodder. That’s why a large amount of beer pellet accumulates in the breweries. The
term of its storage is limited.

The issue of the recycling of large amount of beer pellet must be solved because
many factories pour it into drains thus deteriorating the ecological situation in Ukraine.
The 35,000 tons of beer pellet goes annually to waste at the breweries of the
average productivity. There are no effective methods of preserving these products except
drying. But drying of beer pellet is not used in Ukraine because of the lack of the
appropriate equipment.

The drying of beer pellet to the final moisture of 7 ... 10% ensures a long shelf life,
making its production and transportation over long distances cost-effective. The solids
residue can be used to obtain a great range of products since it contains about 8% of
lipids, 26% of proteins, 58% of carbohydrates, minerals, vitamins and other biologically
active substances.

Based on the results of the analysis of drying methods, dryers and drying equipment
for beer pellet, and according to the research papers on the study of the drying process, it
was found that the improvement of the dryer is needed. The improved dryer must be able to
dry the product with minimum energy and material consumption. In accordance with these
demands the continuous screw dryers was used.

The effect of design features of the improved screw dryer on the drying process of
beer pellet was considered and studied.

The development of new methods of bulk stocks drying, designing of small dryers,
dryers and in particular improvement of dryers with fluidized (boiling) bed known for its
high efficiency and speed drying, simplicity of construction and operation, quality and
flexibility of process control of drying is an actual problem.

Materials and methods

The research material is beer pellet. The pellet formed during filtration congestion as
the remainder after separation of the liquid phase - beer wort. Beer pellet has a thick
consistency rough grinding grain product, a light brown color, sweet flavor and malt smell.
It consists of grain shell, insoluble part of grain. Absolutely dry pellet containing% (wt.),
fat — 10; protein — 22; hemicellulose — 35; cellulose — 20; lignin — 10; ashes — 3. Moisture
crude pellet is 76...80% (wt.), bulk density of the dried pellet 280...310 kh/m?. The dry
pellet can be used as biogas, ecological fertilizer use in the manufacture of bread, pasta and
sausages.

Mathematical models are often used in addition to physical models when designing
new types of equipment and improving existing ones. These calculations allow monitoring
the process taking place in the equipment with less time and material resources and
optimizing it.

Today the regularity of structural effects arising from the interaction of fluidized
(boiling) layer and the degree of influence of these effects on the intensification of heat
transfer process are not studied in details. To determine the expediency of using the screw
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dryer for beer pellet drying, it is necessary to conduct further research and mathematical
modeling.

An important factor to intensify the drying process is uniform distribution of the
drying agent under the grid and uniform distribution of fluidized bed of the product. This
factor can be investigated using mathematical modeling. The modeling allows optimize the
process and obtain numeric values of the parameters that cannot be measured by using the
existing devices.

To establish the optimal technological
mode of drying of beer pellet in the screw
dryer, it is necessary to develop a
OFT ¥ mathematical model of the process by the
full factorial experiment (Fig. 1).

To achieve the optimum design of the
screw dryer it is needed to investigate the

ﬁi,\?ﬂléﬂ

Fig. 1 The general scheme of mathematical

and statistical model: coolant distribution and intensity of the
X1, Xa, X5 - input variables drying agent under the gas distribution grid
(factors, regressors), and the pressure on it.
Y - output variable (review) To do this, it is required to create a

computer model of the dryer, run a model
and calculation of the drying of beer pellet in the screw dryer.

The procedure of modeling and calculation process includes the following steps:

1. To make a calculation field ("geometry") in CAD and import it into the software
package FlowVision.

2. To define the mathematical model.

. To set the boundary conditions.

. To set the physical parameters.

. To set the initial calculation grid.

. To define the criteria for adaptation of the computational grid.

. To select the time step of the computational algorithm.

. To run the calculation.

. To view the results of the calculation and use the postprocessor capability.

The determination of the Reynolds criteria effects on the calculation of the coolant
velocity and as a result, on the size of the dryer (geometry parameters of the grid and the
height of the separation space) significantly. Therefore, the choice of the method of
Reynolds criteria calculation is one of the main tasks for the developers of the equipment
for food enterprises.

The working coolant velocity is determined by the formula:

O 0 31O\ L W

_Rewy,

V=
d-p,

()

V.D. Goroshko, L.G. Rosenbaum and O.M. Todes obtained the equation for
determining the critical velocity of fluidization for Reynolds criterion using the Ergani
equation for pressure drop when gas (liquid) moving through the granular layer:
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Re, = Ar
1501284 LT3 4,

& &

2
Also, it should be noted that Rozhdestvensky O.I. received the refined equation:
A
Re, = . 5
1- _
75 % +\/(75-1 fj LTS 4
& &

A3)

Also, the authors Goroshko V.D., Rosenbaum L.G. and Todes A.M. offered the
generalized semi-empirical interpolation formula for describing the full range of the
fluidized bed existence:

A L o475
Re, = re .
18+0.61-/Ar-&*”
A3)
-d’ - . o .
where, Arzg—z-M — Archimedes criterion; & — porosity of the layer; g —
v pl7

gravitational acceleration, m/s’; d — average particle size of the product, m; v — velocity of
coolant, m/s; p,, p, — density of the product and coolant (air), kg/m’; u, — viscosity of
coolant, Pa-s.

Results and discussion

The drying process of beer pellet in the screw dryer was simulated. The input
parameters that affect the pressure (P, MPa) in the drying chamber are: v, — velocity of the
coolant in the holes of the gas distribution grid, m/s; ¢ - living section of the grid; C -
resistance coefficient of the grid.

According to the full factorial experiment the mathematical model of the pressure in
the drying chamber was obtained. It is as follows:

v —1.5 - v —-1.5 §-
P=2286-0379- 2> 0614.2700 (359.% "> #-003
0.5 0.02
v -15 Cc- - - v, —-15 ¢— -
_0.701.13_.%_0.541.4” 003 €-082 , 1g6.% $-0.03 C-0.82
0.5 0.08 0.02 0.08 0.5 0.02 0.08
(5)

The total error of the experiment is A =2,82%.

It should be noted that the construction of the gas distribution grid impacts on the
characteristics of the fluidized (boiling) layer in the dryer significantly. The gas distribution
grids made in the form of a simple perforated plate, plates with holes closed with caps or
cones are widely used.
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Fig. 2 shows the effect of the structural characteristics of the gas distribution devices
on the fluidized bed characteristics.

As it can be seen from the Fig. 2 the pressure drop is 29% and 41% more when using
distributive grids with caps and cones respectively than with perforated grids (porous
plates) in the range of critical velocity at the beginning of the fluidization. The decrease of
the pressure drop results in the stabilization of fluidized layer, reduction of the hydraulic
resistance, the reduction of the costs for creating and maintaining the fluidized bed. It
should be also noted that the perforated grids allow obtaining the most uniform layer thus
providing the greatest degree of its expansion. They are simple in design, cheap to
manufacture and maintain. Therefore, it is recommended to use the perforated grids in the
fluidized bed apparatus.

7
>
I
X '
o’ /
5

4 // /
ey -

\

—
14 /\
0 T T 1
0,30 0,45 0,60 0,75 0,90 1,05 1,20

v, m/s

Fig. 2. The variation of the pressure P in a fluidized bed with different distribution devices:
1 - plate with cones; 2- plate with caps; 3 - perforated plate.

After the calculations of the Reynolds criterion dependence on the average particle
diameter of the device the characteristic curves were obtained (Fig. 3) for the particle
diameter from 0,001 m to 0,005 m according to formulas 2 ... 4 using different methods of
calculation.

The plot shows that the use of different methods of the Reynolds number calculation
results in obtaining the values that differ from each other. For example, the obtained
Reynolds number are very high when using the semi-empirical interpolation formula (4)
proposed by Goroshko, Rosenbaum and Todes. But the working and critical velocity of the
coolant and the diameter of the device will be less in subsequent calculations than when
using the other formulas under the same conditions. The two lower curves obtained from
formulas (2, 3) give very similar results that are almost identical to each other.
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It can be concluded that the proposed methods (2, 3) allow obtaining very similar
results, but very small values of the working velocity of the coolant, which in turn leads to
the increase of the dimensions of the device and the reduction of the intensity of the heat
and mass transfer.

Therefore, it was recommended to calculate the working velocity and dimensions of
the equipment using the semi-empirical interpolation formula (4) proposed by O.M. Todes,
Goroshko V.D. and Rosenbaum L.G. According to this formula a big value of the working
velocity and, consequently, underestimated dimensions of the device can be obtained.

Thus, the choice of the method of Reynolds number calculation is one of the main
tasks for the developers of equipment for food companies.

The improved design of the screw dryer was developed after analyzing the study’s
results of the drying process of beer pellet. The software package Flow Vision was used to
model the coolant motion and vector distribution of its velocity, define the pressure in the
drying chamber and temperature distribution, observe the nature of air movement and
obtain the experimental data.

& 1600

1200

800

400

1 2 3 4 5
d,m

Fig. 3. The Reynolds criterion vs. particle diameter in the apparatus
using different methods of calculation:
1-Re;; 2 - Rey; 3 —Rey

The screw dryer (Fig. 4) performs as follows. The stock is fed into the loading spout 1
of the frame 2 by the feeder while the screw conveyor 3 is rotating and coolant is supplying
through the nozzle 5 under the distribution grid 8. The stock is transported from the loading
part of the frame 2 to the discharge sleeve 7 by the screw 3. When transporting the stock is
stirred intensively and blown by the coolant which creates the fluid (boiling) layer and dries
the material. The spent coolant is removed from a frame through the nozzle 4 after rising to
the top of the frame 2 above the screw conveyor 3.

The high efficiency of the drying is achieved through the intensive contact of mixing.
In addition, the division of the frame 2 by the screw conveyor 3 into the separate sections
provides the stability and uniformity of drying. It means that the material cannot come from
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the loading 1 to unloading 7 disorderly without sequent drying in each section. Thus, the
material is evenly dried reaching the unloading section.

Fig. 4. The screw dryer for the beer pellet drying:
1 — loading spout; 2 - frame; 3 - screw; 4 - nozzle for coolant removing;
5 - nozzle for coolant supplying; 6 - coolant directing profile;
7 - nozzle for discharging the dried product; 8 - gas distribution grid; 9 - screw drive

Conclusions

1. Based on the results of the theoretical and experimental studies the improved
design of screw dryer was developed for beer pellet drying. It provides the product drying
from the initial moisture content of 80% to the final - 10% with the capacity of 125.4 kg/s.

2. The proposed design of the dryer makes it possible to heat and dry the product
uniformly in a fluidized state at any point of the intersection of the drying chamber without
disturbance of its properties.
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3. The mathematical model was obtained for determining the coolant pressure in the

drying chamber. This model allows determining the optimum operating conditions of the
dryer.

4. It is recommended to use the semi-empirical interpolation formula by Goroshko

V.D., Rosenbaum L.G., Todes O.M. for determining the Reynolds number. This formula
will allow reducing the dimensions of the equipment in the subsequent calculations.
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Introduction. The purpose of research is to develop a
criterion equation for calculating the kinetics of drying
sunflower seeds in a dryer with vibrating U-eminent
container.

Materials and methods. The article used the basic
tenets of the theory of similarity for heat and mass transfer
processes, dynamics of vibration liquefied layer of loose
products, methods thermo physical experiment.

Results. Done criterion equations in generalized
variables of drying sunflower. Due to the small range of
measured values and correspondingly large divergence
among Stanton, Stanton define generalized numbers with
different loading of the container, constructing graphs of the
modified Stanton number of vibration from the vibration of
the modified Péclet number.Compiled dependency can more
accurately take into account the effects of vibration in the
implementation of heat and mass transfer processes,
including increasing the heat transfer surface, reducing the
coefficient of internal friction and viscosity under dry
technology environment. Last factors create favorable
conditions for the potential reduction of energy consumption
in transportation and cooked loose products. The effect of
vibration technology is a major factor to adjust the dynamic
state of the object processing, particularly in settlement
system instability due to energy dissipation in the bulk
mass.

Conclusions. This equation is recommended for
calculating the kinetics of drying sunflower seeds in the
range Péclet number 1.3< Pe<2, for the degree of loading of
the container 0,33<I1<0,67 and with respect to temperature
during grain drying and its initial value within 2,2<T<3 4.
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Introduction

The purpose of research is to develop a criterion equation for calculating the kinetics
of drying sunflower seeds in a dryer with vibrating U-eminent container.

In the study of various physical phenomena used two research methods that allow to
obtain quantitative laws. The first method uses experimental study of the specific properties
of a single phenomenon, the second - breaking theoretical study of this problem. The
advantage of the experimental method of research is the reliability of the results.

Materials and methods

Investigated materials are freshly sunflower seeds, which after drying process goes on
in vegetable oil processing and deposit. Humidity during seed maturation is 15...19%, and
the seeds processed — 7%.

Defining constants in the equation of criterion variables generalized process of drying
sunflower seeds, based on experimental data base, which was used in the analysis of the
similarity theory, statistical processing methods, theory mass transfer and mixing of
granular media.

Pseudo-liquefied layer is generated in container drying (Fig. 1) due to vibration
vibrations.

12 3 |
- 7
L {
- 4
= [ p

Fig. 1. Single Container experimental vibration dryer
1 - container; 2 - elastic suspension; 3 - frame; 4 - compressor; 5 - vibrodrive;
6 - gas pipeline pipe pipe; 7 - motor; 8 — vibrobearings.

Results and discussion

Pseudo-liquefied layer is generated in container drying (Fig. 1) due to vibration
vibrations. Therefore, we can assume that the overall situation in the hydrodynamic device
(motion particles) can characterize the total average flow rate and the number that it
corresponds to Reynolds number ( Re).
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Therefore, the record number Reynolds should be modified, leading him to the
characteristic parameters of the drying process in the vibration field.

Taking as the characteristic size of the system diameter of the machined material
(seed) modified vibration (wave) Reynolds number

pd*
B~ (1)

u

The relationship between convection and molecular processes of heat transfer is
characterized Péclet number (Pe). Also, this number is the similarity criterion for
convective heat transfer processes.

Re

Pe, = Re, -Sc 2
2
pe, =PV 3)
u D
pd’
Pe, = D “4)
Sc¢ — schmidt number
Se=2
D
®)

Modified vibration Stanton number - the number of similarities

st, =§ (6)
d — diameter grains;
f —frequency of vibration;

D — diffusion coefficient (wet-air);
D, =0,216-10" m/c

B — mass transfer coefficient during drying
M =pF(C,-C) (7

3
M {7} — moisture removal during drying during the time interval

F — surface area of grain;

C,, — concentration of moisture in the air in terms of air saturation at;

C, — fluid concentrations of moisture in the air

Quest equations in generalized variables takes the form:

St, = ARG 11" T* (®)

Determination of the constants A,n,m,k is based on the base of experimental data.
The experiments were conducted by changing:

— production volume in the container: /7=0,67, I1=0,5 ta I1=0,33
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— vibration frequency f =80,100ta 120s™;
Dimensionless complex parametric loading is determined by the formula:

v
== )
Vi
V, — volume loading;
V,— volume container.
The dimensionless temperature:
T.
T=— (10)
TI7

T, — grain temperature during drying;
T,, —initial grain temperature

The surface area of grain F,, determined by the expression:

F, =4nR(l+3R) (11)
R — given radius grains
R Sa+6b (12)
60

a —thickness of seed, mm;

b — width of seed, mm

[ —length of seed, mm.

Determination of the modified Péclet number vibrating carry the formula (4).
Modified vibration Péclet number when f =80, 100, 120 s will be Pe,=1,3,1,67,2

From formula (7) ratio mass return drying:

po—M
F(C, -C)
M — moisture removal during drying during the time interval, M*/c
F — surface area of grain;
C,; — concentration of moisture in the air in terms of air saturation at;

C, — fluid concentrations of moisture in the air,

C.=13,764-10"

Using the i-d chart determines the value C,, and tabulates. Also in the table puts the
calculated values M and.

Modified vibration Stanton number - the number of similarity is determined by the
formula:

St, = b (13)

af
Due to the small range of measured values and correspondingly large divergence
among Stanton, Stanton define generalized numbers with different loading of the container,
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constructing graphs of the modified Stanton number of vibration from the vibration of the
modified Péclet number. Also, we should consider only download /7=0,67 and I7=0,5.
When 17=0,33 drying process is complicated because of the design of the container and the
lack of grain in the container.

To determine the constants & we plot the dependence modified vibrating numbers
Stanton temperature loading of the logarithmic coordinate the grid.

The constants k; when loading the container /7=0,67 conform £, = 1g73°47' =3,37,
when loading the container /7=0,5 constant k, =1g70° =2,82 Mean values of constants

k, ta k, will correspond to the desired value &
k=(k +k,)/2=3,1

To determine the constants m summarize values St, /T constructing a graph of
St, / T* of the Péclet number in the logarithmic coordinate grid.

Finding data values we plot the dependence St, /T degree of container load 77 and
find the required value of the constant m .

The graph we find m =1g42°27' =0,91

To determine the constants nand 4 we plot the dependence St, / T*IT" of the Péclet
number in the logarithmic coordinate grid.

The graph we find n=1g37°2' =0,76 and 4 =97,4

After experimental simulation of the desired equation of one sort

Sty =97,4Pe, " 11°°'T* (14)

Equation (4) is recommended for calculating the kinetics of drying sunflower seeds in
the range 1.3< Pe<2, 0,33<[1<0,67 and 2,2<T <3,4.

Conclusions

The equation is recommended for calculating the kinetics of drying sunflower seeds in
the range Péclet number 1.3< Pe<2, for the degree of loading of the container 0,33<I1<0,67
and with respect to temperature during grain drying and its initial value within 2,2<T<3,4,
which makes it possible to justify operating mode settings at vibrodrying.

Implementation vibration pseudo liquid layer drying loose products enables 2.5... 3
times to reduce energy costs and create conditions for uniform distribution and heat
dissipation in the mass technological environment.
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Introduction. The aim of the research work is to
increase the quality and safety of high spirits solutions at
the expense of using natural adsorbent shungite.

Materials and methods. Water-alcohol solutions with
40% concentration and natural adsorbent shungite and
being under research here. The solution was passed through
the layer of shungite. The content of alcohol was
determined by a  calorimeter method. Components
composition of alcohol was being established with the help
of chromatograph “Agileut HP-6890” having a column HP
FFAP 50m/032 mm-mkm.

Results and discussion. The duration of interaction of
water-alcohol solutions with shungite for 20 minutes is
optimal in cleaning process. Alcohol is adsorbed more
effectively at  0-10°C temperature of the solution
decreasing its content from 12.5 to 1.5 mg/dm’. Increasing
the temperature of water-alcohol solution from 10 to 25°C
is followed by increasing the quantity of alcohol from 1.5
to 2 mg/dm®. The cleaning process at 25°C of water-alcohol
solution is considered irrelevant. Shungite effectively
adsorbs alcohol which is harmful for human’s health.
Hence, the content of n-propanol decreases from 1.71 to
1.35 mg/dm’. The content of methanol in water-alcohol
solution also decreases from 0.0016 to 0.00035 mg/dm”. It
can be explained by the fact than shungite has got a
developed spongy structure and high adsorbing properties.
The existence of shungite deposits, its reasonable price and
ecological security gives way to its using for cleaning
water-alcohol solutions. The decreased concentration of
alcohols in water-alcohol solutions improves orhanoleptic
properties of alcoholic drinks and increases their drinking
quality.

Conclusions. It is highly recommended to use the
results of the research for the production of alcohol
beverages. This will improve their quality and safety.
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Introduction

High quality rectified ethyl alcohol produced out of food raw material is used to obtain
competitive beverages in Ukrainian alcohol production. Rectified alcohol consists of
ethanol, water and volatile impurities that significantly affect not only its organoleptic and
physico-chemical properties, but also the products produced out of it.

About 200 different contaminants have been identified, but their content does not
exceed 0.5-0.6% of the total ethanol [1, 3]. The largest share of them (0.35-0.45 %) are
higher alcohols (fusel oil) that provide specific ethanol unpleasant smell and taste and
therefore their content is regulated.

The main task of brahorektyfication is to get rectified alcohol with a minimum
content of impurities that degrade its quality. However, unwanted impurities remain in
ethanol and get into water-alcohol solutions out of which vodka is produced.

Nowadays , alcohol companies in Ukraine use sorption processes to clean water-
alcohol out of higher alcohols and other unwanted impurities [4-6]. As sorbents the most
commonly used are wood active carbon BAU-A. Active coal contributing to catalytic
processes is combustible adsorbent and too expensive.

In recent years, the scientific literature reported about water-alcohol cleaning with
natural clay minerals from Ukrainian fields by palygorskite, glauconite, saponins [7-12].
Natural adsorbents were effective absorbing contaminants of alcohol, but during the
separation of water-alcohol_out of sorbent there is significant hydraulic resistance in the
absorber created by a layer clay stuff. Such state of things has become a prerequisite for
continuation searching cheap and effective materials that could technologically and
economically meet the requirements for adsorbents of alcoholic beverage industry.

A number of researchers for cleaning fruit and vegetable juices and other products
used natural carbon containing adsorbent shungit which has high adsorption properties,
mechanical stability, and is an environmentally safe sorbent [13].

Materials and methods

The object of research — the process of cleaning water-alcohol solutions.

Materials: water-alcohol solutions, natural sorbent shungite, the quality of cleaning
water-alcohol solutions.

Water-alcohol solution has concentration of 40 volumetric percent. The choice of
such concentration is caused by the typical concentration alcohol beverages like horilkas.

Industrial samples of water-alcoholic solution were used in research work.

Shungite. Industrial sample of shungite was used for cleaning water-alcohol
solutions. The size of shungite particles is 2 mm.

Experimental installation. The laboratory set up has been designed for this purpose
and the diagram is shown in fig. 1.
The main element of the installation is the adsorption column 0.45 m high and 0.024 m in
diameter. The bottom hole and the layer of the adsorbent column were covered with cloth
filter to prevent ingress of powdered Shungite into purified water-alcohol solution.
Pretermoactivated shungit was put in the adsorption column in an amount of 230 g. Water-
alcohol with concentration of 40% was added to the pressure container 1. Delivery speed of
water-alcohol into the column and the length of the contact were regulated by valve 2.
Water-alcohol delivery was carried upwards: its first 150 cm® returned back to cleaning.
Selected samples were analyzed according to the generally accepted physicochemical and
chromatographic methods [6].
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Preparation  of research  shungite
samples.

(‘:I"d . Before using minerals were weighed on

7. /1 laboratory scales and dried in Electrical

77777777777 SESh-1 at a temperature of 140° C for 1.5 h.
*********** The dried adsorbent was cooled for 30

T minutes in a desiccator and filled in the
2 adsorption column.

Methods of conducting the experiment.
The strength of water-alcohol solutions
was checked by areometrical method.
— Mass concentration of higher alcohols
(except propyl and isopropyl) in water-
alcohol was determined by colorimetric
q method measuring the optical density of the
6

colored solution obtained after interaction of
higher alcohols with salicylic aldehyde and
concentrated sulfuric acid. Sequence of
( "‘{ determination of the mass concentration of
6 higher alcohols with salicylic aldehyde was as

4 follows: 10 cm’® of concentrated sulfuric acid

was slowly added into the tube: 5 cm® of

T 3 researching water-alcohol were put into the
first tube, 5 cm’ of standard solutions
containing fusel alcohols 1, 2, 3, 4, 5 mg/dm3
Fig. 1 - Laboratory installation for cleaning ¢ anhydrous alcohol were put in the others.
I - lifting capacvi:;tzet-:(l)i(t):lo(;li/alve 0.7 cm’ of alcoholic solution of salicylic
3 - adsorption column. 4 - adsorption aldehyde was added into each tube. The tubes

rption column, 4 - adsorptiol .
material, 5 - measuring cylinder, were closed with ground-crusts. The contents
6 — clip, 7 - tripod of the tubes were shaken and placed in a
boiling water bath for 10 minutes. The tubes
were cooled to a temperature of 20 £ 0,5 °C and the optical density of the formed yellow
solution was measured immediately for photoelectric filter with a wavelength of light of
540 nm in a cuvette with a thickness of 20 mm facets compared with distilled water.

Chromatographic determination of the content of higher alcohols was performed on
chromatograph «Agileut HP-6890", with a column HP FFAP 50 m/032mm-mkm.

Result processing.

According to the results the calibration curve was constructed by plotting on the
horizontal axis the mass concentration of fusel oil, and corresponding values of
absorbance of standard solutions were constructed on the vertical axis. Mass concentration
of fusel oil in studying water-alcohol was determined by its optical density.

Results and discussion

The results are presented in fig. 2 and 3.

As it can be seen from fig. 2, the content of higher alcohols in water-alcohol in her
contact with Shungite falls rapidly during the first 15 minutes, decreasing from 12.5 to 2.0
mg/dmz . The following duration of their interaction reduced the number of fusel oil to 0.8
mg/dm’.
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Fig. 3. Effect of water-alcohol temperature on the content of higher alcohols
at the duration of its processing by Shungite for 30 min

But with duration increasing of interaction water-alcohol_and Shungites to 30 minutes
the content of higher alcohols increased to 1.6 mg/dm’. This can be explained by the fact
that the activity of Shungite during the first 15 minutes is the highest and its active centers
were filled with molecules of higher alcohols. Then the presence of oxygen created
conditions for passage of catalytic processes accompanied by an increase in the content of
impurities. Therefore, it follows that the duration of cleaning water-alcohol by Shungite
should not exceed 30 minutes.

From the analysis of the results presented in fig. 3, we see that higher alcohols were
adsorbed efficiently at water-alcohol temperatures 0-10 °C. In this temperature range the
concentration of higher alcohols in water-alcohol solution decreased from 12.5 to 1.5
mg/dm®. When the temperature was risen to 20 °C, an increase in the number of higher
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alcohols to 2.0 mg/dm® was observed. A further increase in temperature during water-
alcohol purification by Shungite helped to rise the number of fusel oil. This can be
explained by the fact that the adsorption is an exothermic process accompanied by heat, so
the lower temperature processing of water-alcohol by adsorbent, the better fusel oil is
adsorbed.

Dynamics of adsorbtion n-propanol, i-propanol and methanol from water-alcohol by
shungite at different duration of its interaction with the adsorbent presents scientific
interest, as the presence of the above mentioned additives significantly impairs sensory
parameters both water-alcohol and vodkas.

The results of chromatographic analysis of the original and refined water-alcohol by
shungite are presented in the table.

Dynamics of n-propanol, i-propanol, methanol content

Name of Content of The duration of contact of water-alcohol with Shungite,
additive impurities in minutes
the original
water-alcohol - ™5 10 15 20 25 30
mg/dm

n-propanol 0.4074 0.2008 | 0.1853 | 0.1635 | 0.1466 | 0.1267 | 0.1407
i-propanol 1.7180 1.6624 | 1.6309 | 1.5949 | 1.5843 | 1.4115 | 1.3533
methanol 0.0016 0.0004 | 0.0004 | 0.0004 | 0.0004 | 0.0004 | 0.00035

It is seen that shungite effectively adsorbs n-propanol at 25 minutes interaction with
water-alcohol and reduces its content more than three times. A longer contact with water-
alcohol promotes a slight increase in the concentration of n-propanol, indicating the
presence of catalytic processes.

Adsorption capacity of shungite for i-propanol appeared to be negligible. Probably,
branching of molecule i-propanol makes absorption difficult.

Methanol is adsorbed by Shungit over interaction time of the adsorbent with water-
alcohol. Already after 5 minutes the content of this harmful impurity is reduced four times,
remaining at this level for 25 minutes. Thus, a reasonable duration of the sorption process
of n-propanol and methanol should be regarded as 25 minutes.

Conclusions

—_—

Shungite is an effective sorbent for the removal of higher alcohols out of water-alcohol.

2. When using shungite with particles size 2.0 mm the duration of process should not
exceed 25 minutes at water-alcohol temperature 10-25 °C.

3. Shungite effectively adsorbs higher alcohols harmful for people’s health. The content

of n-propanol decreases from 0.41 to 0.14 mg/dm’, i-propanol from 1.71 to 1.35

mg/dm’ and methanol - four times.
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Introduction. When drying pectin content material
there is a need to improve the efficiency of removal of
bound moisture provided to minimize damage to the cell
structure, that can be realized by electro osmotic
displacement of water.

Materials and methods. It was used analytical
methods based on modern concepts of the theory of the
surface layer, the main provisions of hydrodynamics and
electrodynamics different environments diffusion of fluid
motion.

Results and discussion. Electro osmotic drying helps
to reduce the length of the drying raw material, reducing the
loss of biologically active substances. According to research
by the equation force electro osmotic diffusion basic laws
electro osmotic kinetic motion of the liquid phase of the
process, depending on the basic parameters investigated
electro hydrodynamic osmotic mass transfer. Given the
characteristics pectin content material was obtained
dependence for electro kinetic forces pressure liquid
diffusion. In implementing the electro osmotic drying raw
materials to the designated experimental model of
technological industrial machines as intensification factors
were selected: vibration centrifugal effect on mass
production. Which allows to compress it by passing an
electric current; creation vibration suspended state product
in the second stage of processing, which allows to
significantly increase the effectiveness of the convective
flow of coolant. These factors, together with electro osmotic
component significantly increase the driving force of the
process under study drying.

Conclusion. Minimize damage to the structure pectin
content raw materials at higher surface mass transfer can be
achieved also through the creation vibration liquid layer is
implemented in an experimental model of dryer.
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Introduction

The work is based on the need to improve the efficiency of removal of bound moisture
provided to minimize damage to the cell structure, reducing energy consumption in the
implementation process. Electro-osmotic pressure accompanying mass transfer inside the
capillary liquid on the surface of dispersed highly humid material (pulp). Thus the electrode
system should be located tangentially longitudinal surface of the capillary body. The use of
low-frequency vibrations through a process promotes both mass compressing the product at
electro-osmotic displacement and minimizes damage of material. Thus a combination of
vibration action electro-osmotic drying compared with traditional methods of drying plant
material, such as convection, infrared, etc., will reduce the duration of the process and
improve the quality of raw materials.

The above promotes the use electro-osmotic effect of low-frequency oscillations
during seed treatment, water, agricultural production, feeding and other processes [1].

Modern view electro-osmotic drying based on the directed transport of electrolyte ions
upon application of an external electric field or own electric field that occurs in materials by
electrochemical potential [2].

Patterns electro-osmotic transfer fluid in capillary-porous bodies, as well as through
organic membranes cell structure exploring this area of research [3] Antonov R.V.
(Kostroma State Agricultural Academy), Ilyukhin S.S. (Moscow State University of
Applied Biotechnology), Tkachev R.V. (Moscow State Agrotechnical University im.V.P.
Horyachkina) and many others.

Materials and methods

Investigated materials are beet pulp — the main secondary product of sugar production
during the season. He is a capillary-porous colloidal highly humid and body is a complex
system like in nature, and structure.

Among the analytical methods for the study were selected main provisions of
hydrodynamics and electrodynamics different environments diffusion movement of fluid
into the capillary.

Results and discussion

Statement of the main material spends in the following sequence.
The relative density of electric charge on the inner surface of the cavity material using
the expression (1):
_Eobu -
4r -6
ne &, =8.85-10"" F/m — absolute permittivity

()

& — electro kinetic potential or zeta - potential, V;
&, — relative permittivity of the material;

6 — thickness of the electrical double layer;
The thickness of the electrical double layer according to the theory of strong
electrolytes (2) can be defined as follows:
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5_ ga_,XRXT (2)
B 8IIx F*xY i xz?

R=28.3l1

- gas constant;
mol -

& ., — relative permittivity of the electrolyte;

7 — material temperature, K;

F =96540 — Faraday constant;

C, - concentration of ions of different nature in the electrolyte, mmol / L;
Z — valence ions.

Electro kinetic potential can be determined from the expression (2):

£=4l15-0, /¢, 3)

o — surface charge equal to the absolute value of the space charge (1).
Using (3) can be assigned &, =81.
The surface charge can be defined as (1):

o, == pydx 4
0

P, — space charge in the electrolyte solution.
When X = space charge p, =0 and provided the electrical double layer

electrolytic can assume that the surface charge is equal to the absolute value of the space
charge of the electrolyte solution, ie (2):

o,=p,=2F-Z-C, %)

Electro-osmotic diffusion of the liquid fraction resulting from the electric field. So in
micro capillary, that is limits the distribution of solid and liquid phase occurs electric
double layer consisting of positive and negative or so-called potential determining ions,
which are on the verge of interfacial separation of "hard surface - Electrolyte." Directly at
the surface of the condensed phase adsorbed ions of the same sign; Next is a layer of ions
of opposite sign with some distribution diffusion in the normal direction to the interface,
creating in this area investigated electro kinetic potential gradient process.

Effects of external electric field leads to a strengthening of the tangential layer of ions
with a negative sign along the interface and the corresponding fluid motion. In turn, the
movement of fluid under pressure difference also leads to the displacement of ions and of
electric current.

Since the conditions of potential flow of the fluid and the corresponding fair Poisson
equation:

Ap=-—* (©)

A¢ - Laplace transform;
P, - space charge density.
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You can determine the motion of fluids - laminar with a constant coefficient of
viscosity 7. In the steady state for the system studied is a equation:

d*v
Ep,=n ) (7)
E — the electric field.
d’¢

Under the Poisson equation takes the form p, =—¢ e and taking into account (7):
X

d*¢ . d’v

dx’ dx’

We perform the integration of equation (8) with the boundary conditions: at
dv

x=0 —=0;
X

—cFE ®)

?zo,qﬁzo;intheslipplane¢=§,U=0.
X

The result is an expression for the velocity electro-osmotic motion:

b _EE o)

=

The result is an expression for the velocity electro-osmotic motion:

e E£-S
n

4 (10)

S — the total cross-sectional area of the capillaries.
For flow caused by hydrostatic pressure drop AP under conditions of laminar flow,

Poiseuille formula can be used:
4

T,
y="£X 11
—e (11)

r¢ £ — respectively the radius and length of the capillary.
Osmotic fluid motion, capturing the space charge electric double layer leads to a

convection current /,.,  which can be defined as:
I = [vup,df (12)

vy — projection of the velocity vector of the fluid on the normal to the element section

df.

Charge transfer leads to a potential difference at the ends of the capillary and under an
electric current, which is directed towards the convection and equal to it in size.

Using the differential formulation of Ohm's law /=So E supply volume flow is

determined from the formula:
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V= (13)
oxn
and the driving force of the process is:
1
ap=txfe e (14)
S-Ko,

The calculation of basic parameters electro-osmotic kinetic process is carried out
based on the following assumptions:

- Laminar fluid flow is considered, in which convection current is proportional to
the pressure gradient gradP, and the electric conduction current - potential gradient grad¢ ;

- Radius of curvature of the capillary or pore is much larger than the thickness of the
electrical double layer;

- Offset by the value of the surface conductivity of the walls of the capillary, ie the
amount of current is determined only by the bulk conductivity of the liquid.

Given the second assumption roses paying potential in the electrical double layer can
be considered flat for which:

p=2Es (15)
g

Assuming that the sliding layer is sufficiently close to the interface, the potential
difference arising from or zeta - potential is:

g=2ts 5 (16)
g

As aresult, the total charge the cylinder unit length and radius R, is:

&8 Rep

qoqu-Sz (17)

and the value of convection current:

&R
I, = 55 < Ucgp (18)

Uz — average flow rate in the annular space charge layer;
Ry, — radius of curvature of the capillary.

When finding the value v, consider that distribution speed laminar fluid flow is

urzu{l—[Rsz J (19)

parabolic, ie:

v, — axial velocity.
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Integrating value v, within the annular layer 6 , we obtain:

o
Uppp = Uy —— (20)
CEP 0 RKP
and taking into account the pressure gradient in the process, and that R, =7,
r OAP
CEP 4T] L ( )

Summarizing the analytical study of the current strength of convection I, and I,
conduction are:

= AP 22)
4n L
A
[p = 7Z'I’KZO'q —¢ (23)
L
from which it is clear that
Ap_ 8 (24)
AP 4rmno,

The relationship between the two studied electro kinetic process or so called value
Saksyn, we find, given dependences (13) and (24):

V. _A¢_ &€

=—= (25)
I, AP 4o,

In terms of electric field strength £ Each layer of liquid dx moves parallel to the
plane of the wall.

Electromotive force balance force of friction between the layers of substances that
interact, amounting to:

dF = Ep,dx (26)

Thus each layer of fluid is accelerated by the action of the previous layer and the next
layer is inhibited. The magnitude of these forces is proportional to the rate of change of
fluid flow v by changing the distance to the wall is proportional to the derivative d_U .

X

According to the laws of electrodynamics electrostatic force kinetics is:

Foe =qS,E (27)

S, — total area of the inner surface of the capillaries or pores;
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The electric range can be determined from the expression:

U
E=— 28
7 (28)
U - voltage of an external electric field, V
The area of the inner surface of the capillary or porous channels are:
S,=2r1 -z -H (29)

z, — number of capillaries or porous cavities: z, =0.54/r,
Thus, given the expressions (27), (1), (28), (29) the desired number of force in the

electro-osmotic diffusion is:

98]
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£,€,& U  &y€y -4ndo U
F 2&'27['}"ZH'_=—(1'FZH_
4z RTL 20%¢,, R L
Given that ¢,, =¢,, finally obtain:
2ne,0, 1 -0.5-h-H-U U
e = = =ng,0,-h-H—
L-r L

Conclusion

Electro-osmotic drying promotes intensification of dry plant material, reducing the
length of the drying raw material, reducing the loss of biologically active substances.
The value electro osmotic pressure depends on the surface charge and geometric
dimensions electro osmotic layer.

Reducing the damage of the structure pectin content raw materials by increasing the
surface mass transfer is achieved by creating a pseudo liquid layer is implemented in an
experimental displacer of fluid.
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AHoTaiil
XapuoBi TexHosnorii

JocaigxeHHs CKIagy XapuyoBHUX eMYJIbraTOPiB aUJITIiIePUHHOI IPUPOIH METOAOM
iHppavepBOHOI cieKTpocKOMil

Harans Myprukina', Mapusa Snuesa’, Onena Ymarosa',
Ounena Vieina', Mapuna Mypiukina®
1 - Xapxiscoruil deporcasnuil yHieepcumem xapyysanns ma mopeieni, Xapkis, Yxpaina
2 - Hayrxogo-mexnonoeiunuti komniexc «lmcmumym monoxpucmaniey Hayionanvnoi
axademii Hayk Vkpainu, Xapkis, Yxpaina

Beryn. JlociipkeHO cKiaj XapuoBHUX €MYJIbraTopiB, OepiKaHHX i3 padiHOBaHOI
COHSIITHUKOBOI ONii 32 M’SKMX YMOB 3 METOI0 BHM3HAU€HHsS MOHO- 1 IiaIlMiIrTiLEepHHIB
JKUPHUX KHUCJIOT 1 JOBEIEHHS 30EpeKCHHSA ECCHIllaTbHUX OI0JIOTIYHO aKTHBHUX
KOMITOHEHTIB, TaJIbMYBaHHS IIPOLIECIB TEPMOOKHCHEHHS.

Marepianu i merogm. SlkicHe 1 KUTbKICHE BUBYEHHS CKJIaJy eMYJIbraTopiB
AIWITIIIEPUHAOT TPUPOIH, OnepkaHuX 3a M’skux ymoB (35...40 °C), 3milicHeHO i3
3acTOCyBaHHSIM iH(ppadepBoHOi crekTpockomii Ha ®Pyp’e-ciektpomerpi Perkin-Elmer
Spectrum One FTIR Spectrometer MeTo0oM po34aBiIeHOI Kparuli.

PesyabraTu i odrosopennsi. BuBueHo iHppauepBOHi CIEKTPH HOBHUX €MYJIbraTopiB
AIWINTIIEPUHHOI TIPUPOAM 1 3pOOJIEHO aHaNi3 XapaKTepPUCTUYHUX CMYT ITOTJIMHAHHS,
BIIHECEHUX JO BIONOBITHMX THIIIB BAJCHTHUX 1 JedOpMaIliiHUX  KOJMBAaHb
tpuamrinepusis (1110 em™, 1173 em™, 1244 em™ — Y(C=0) ecrepis; 1377 em™ i 1416 cm™
' — 8(C-H) y rpymax —CH; u —CH,—; 1736 cM™ — W(C=0) ectepiB; 2855 cm™' 12927 cm™
— WC-H) y rpymax —CH,—; 3009 cm™ — v,(C-H) y rpymax —CH=CH- y muc-dopmi),
TiAPOKCHITBHUX TP MOHO-, MAIMIILIEPHHIB KUPHHX KUCIOT (3435 cM™), NepBUHHUX CIHpTIB
(1061 cm™).

JloBeneHO HasIBHICTh Y CKJIaJi HOBHX €MYNBraTOpiB MOHO- Ta JiallUIIIiLEpHHIB
JKHUPHUX KHUCJIOT 1 BCTaHOBJICHO, IO 3aBASKA M’SKAM yMOBaM iX OfiepKaHHS BOHU He
MICTATh TPaHC-i30MepiB 1 B HUX 30epekeHi HeHACHYeH]1 KUCIOTH y HaTUBHIN Qopmi.

Ha migcraBi BH3HAUYE€HHMX CHEKTPAJIbHUX XapaKTEPUCTUK (IMiKOBOI 1HTEHCHUBHOCTI,
LUIMPUHA CMYTH TOTJIMHAHHS, IUioml S, OOMEXKEeHOI KPHBOIO 1 TOPU3OHTAJIBHOI HYIIHOBOIO
JIiHIEI0) TOOYIOBaHO IPaylOBaTbHUN Ipadik 3aJeKHOCTI BEIUYUHH S BiJl MACOBOI YaCTKU
MOHO- 1 J[IalMIJIIEpUHIB Y MOACHbHHX KoMmosuiisx E471 3  padinoBaHorO
COHSITHUKOBOIO OJi€l0. 3a JOMOMOIrOI0 OTPUMAHOrO PIBHSHHS NPSMOI BU3HAYEHO
CyMapHHH BMICT MOHO- 1 IalWITJIIEPUHIB J>KUPHUX KapOOHOBMX KHCIIOT Y HOBHUX
Xap4OBUX €MYNbraTopax, Skuif CTaHoBUTh 54,2+1,2%.

BucnoBkun. PexomenmoBano 3acrocyBaHHs Merony IU-cmektpockomii s
PO3B’sI3aHHS 3a7a4 KiJIbKICHOrO BH3HA4YE€HHS MOHO- 1 JIalUIJIIEpPHUHIB KUPHUX KHCIIOT B
eMyJipraTopax psay amuinriinepunis E471.

KirouoBi cioBa: ewyrveamop, ayuneniyepun, MoHoQuuaiiyepuH, Oiayuieniyepu,
CNEeKMPOCKONIAL.

326 —— Ukrainian Journal of Food Science. 2014. Volume 2. Issue 2



—— Abstracts ——

3MiHM KApPOTHHY Yy NMpoLeci oep:KAHHS XapuyOBUX J100aBOK HA OCHOBi MOPKBM

lamuna banaypenko, Onexcannp beccapad, Tersna JIeBkiBChbka
Hayionanvuuii ynieepcumem xapuosux mexnonoeiu, Kuis, Yxpaina

Beryn. Mera nmocnimkeHb - po3poOKa HOBUX TEXHOJNOTIYHUX pillleHb Ui Oiibr
MOBHOTO BHMKOPUCTAHHS KOPUCHUX BJACTHBOCTEH MOPKBH Uil OAEP)KaHHS JBOX
KapOTHHOBMICHHX T0JTi(DYHKITIOHAIEHUX XapYOBUX J00ABOK Y CYXOMY Ta PiAKOMY BUTJISII.

Marepianu i Metoan. BukopucroByBaiuck KopeHeruionu Mopku copTy lllanTtane
2461, MOpKBSIHMH CiK, BHYaBKH, MOPOLIKONOAIOHMN KapOTMHOBMICHWH 30arauyBay 3
MODKBSIHUX BHYaBOK, pIiJKHH KOHLIEHTPOBAHWI KapOTHHOBMICHHMI HAIOBHIOBAY 3
MOPKBSIHOTO COKY Ta IMPOJIYKIIis KOMILIEKCHOI IepepoOKH MOPKBHU. XIMIUHHHA CKIaJ] yCiX
3pa3KiB BU3HAYAJH 3TiHO 3 MXKHAPOJAHUMH CTaHIAPTaAMHU.

PesynabTaT i o00roBopeHHs. 3ampolOHOBaHa KOMIUIEKCHa pecypco3bepiraroua
TEXHOJIOTIs TepepOOKHM MOPKBH 3 OTPUMaHHSIM JIBOX 0a30BHX KapOTHHOBMICHUX ITPOIYKTIB
- cyxoro Ta pigkoro. Cyxuii 30arauyBau "Kaporunka'", onepkaHuil y BApOOHHYNX yMOBax
nursixoM HBU-cymiHHS MOPKBSIHUX BUYaBOK, BiJIPi3HSETHCS BUCOKUM BMICTOM [3-KapOTHHY
(148,0-154,0 mr/100 1) Ta ximitkoBuHU (11 1/100 T). Pimkuii HamoBHIOBa4 "MOpKBSHHIA
Men'", OTpUMaHHi Ha OCHOBI MOPKBSIHOTO cOKY (70% CyXuX pedoBHH), OaraTuii Ha IIyKpH
(52-551/100 1), B-xapotun (mo 11-12 mr/100 r) Ta nektuHoBi pevoBuHH (110 4 1/100 T).

OTpuMaHHI MPOXYKTH TiJUIaBAIMd DI3HAM TEXHOJOTIYHMUM BIUIMBaM. MoxHa
BiJJ3HAYUTH TIOPIBHSIHO BHCOKY CTIHKICTh OTPUMaHHX XapuoBUX [00aBOK JIO Pi3HUX
PEXUMIB TEXHOJOTTYHOTO TPOIIECY.

AnpoOOBaHO psiJ TEXHOIOTIH OTPHUMaHHs KOHCEPBOBAHHUX MPOJYKTIB 3 BAKOPUCTAHHAM
HaroBHIOBa4a "MOpKBSHHI Mea", a TAKOK pO3pOOJIEHO HOBI PELENTYPH KOHJUTEPCHKUX i
XJ11600yITOUHUX BUPOOIB.

BucnoBkn. OtpumaHHI KapOTHHOBMICHI TpPOXYKTH MOXKHa BHKOPHCTOBYBAaTH B
Xap4OBHX TEXHOJIOTISIX SIK MOMi(YHKIIIOHANIBHI 30arauyroui JOOaBKH.

Kunro4doBi ciioBa: mopksa, kapomun, oKucients, CyWinHa, KOHYeHmpyGanHsI.

AHaJi3 crneKTpiB AU y3HOro BifOMBAHHSA CYyX0ro MOJIOKA Ta iX 3B'A30K 3
TeXHOJIOTIYHMMH NapaMeTpaMu

Kpicrina Beninceka, Haramis ®anenmur,
Bonoaumup Hocenko, Ceitnana JliTBUHUIYK
Hayionanvuuii ynieepcumem xapuosux mexnonociu, Kuis, Yxpaina

Beryn. 3 Meroro ynoCKOHalleHHs MPOIYKTIB JUIsl AUTSYOrO XapyyBaHHS NPOBEICHI
JIOCITIJPKEHHS CKJIaJly CyXOro MOJIOKa TBapuH. BUBYEHHS CrieKTpiB IU]y3HOTro BiAOMBaHHS
PI3HMX XapuoBMUX TIPOAYKTIB HaJae MOXIIUBICT, BH3HAauaTW pi3HI  (I3UKO-XIMiuHI
TTOKa3HHKH.

Marepianun i meronu. IHdpadepBoHi cHekTpu BiAOMBAaHHS CYXOTrO MOJIOKA, SKE
MIPOIIOHYETHCST BUKOPHCTOBYBAaTH Yy JMTSAYOMY XapdyBaHHI, OynM JOCHiKeHI 3a
nonomororo npwiany «lHdpamin-61». Cnekrpu andy3HOro BiAOMBaHHS CyXHX MOJOYHHX
MPOAYKTIB BUBUanucs B nianazoni 1330-2370 um 3 kpokoM y 10 HM.

PesyabraTu i 06roBopennsi. Criektpu qudy3HOro BiIOMBaHHS CyXOro MOJIOKA TaKUX
JIOMAITHIX TBAapHH SK KO3W, KOOWJIM Ta BiBLI JENIO MOAIOHI, ane Ha MEBHUX JOBKHHAX
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XBHWJIb ICHYIOTb 1 CYTT€BI BiIMiHHOCTI. Bci tocmipkyBaHi CrieKTpH BiIOMBaHHS KOOMIISTUOT O
Ta KO3MHOT'O CYXOro MOJOKa MOAiOHI 3a cBoe€to (opmoro. CreKkTp BiIOMBaHHS OBEYOTO
CyXOr'0 MOJIOKA JICIIO Bipi3HAETHCS Bij monepeanix. Tak, Ha MoBkuHI XBWwIi 1720 HM 11
BCIX TPHOX CHEKTpPIB CIOCTEPIra€ThCs MiHIMyM BigOMBaHHS, aje B CIIEKTPI KOOHJISYOTO
MOJIOKAa IICH EKCTPEMyM IIOMITHO MCHIIHMHA. AHAJOTriYHI BHCHOBKM MOXHA 3pOOWTH,
aHATI3YIOUM CIHEKTpU Ha JoBxkuHAX XBWIb 2310 ta 2350 M. o ocoOmuBOCTEH CIIif
BiHECTH Te, IO B iHTepBaidi JOBXHMH XBWIb 2010-2220 HM CHEeKTp BigOWBaHHS
KOOMJITYOTO CYXOTrO MOJIOKA SIBJISIE COOOI0 MOHOTOHHY KPUBY 3 OJHMM €KCTPEMYMOM Ha
nosxuHl xBuiti 2110 HM. Y TO# e 4ac y crekTpax BiJOMBaHHS OBEYOTO Ta KO3WHOTO
CyXOr'0 MOJIOKa MPOSBJISIIOTHCSA 10 JIBa EKCTPEMYMH Ha JoBXHMHAX XBWiIb 2060 ta 2170 HM
BIMOBITHO. Ba)KIMBUM CIIEKTpaJbHUM Jialla30HOM € iHTepBaj JOBXHH XBWIb 1480—1500
HM, SIKMA BIANOBiJa€ 3a HAasSBHICTH OUIKIB y 3pa3kax. OcoOMMBO TIMOOKHMH MiHIMyM
XapaKkTepHUH Ui KOOWJISTIOr0 MOJIOKA, SIK€ Y CBOEMY XIMIYHOMY CKJaJli Mae HaWMEHIy
KUIBKiCTh OiNIKiB. BMicCT Oiska B KO3UHOMY Ta OBEUOMY MOJIOI CYTTEBO HE BiJPi3HSIETHCS.
e siKicHO I ATBEPKYIOTh, PE3YJIBTATH aHAJi3y CIIEKTPIB BiJOMBaHHS.

BucnoBku. [IpoBeneni gocmipkeHHs] TUQY3HUX CIIEKTPIB BiJOWBAHHS y OJIMKHBOMY
iH(ppaYepBOHOMY Jliara3oHi BUSIBHIM CYTTEBI BIIMIHHOCTI B CIIEKTPAIBHOMY PO3MOALTL IS
KO3MHOI'0, OBEYOr0 Ta KOOMJISUOI'O0 CYyXOro MOJIOKA 1 JIO3BOJNWJIM TPOBOIUTU SIKICHHMN
aHaJi3.

Karwudosi ciioBa: mosnoko, cnekmpockonis, cnekmp, ananiis.

KucioMomounuii Hamii 3 aHTHOKCHIAHTHHUMH BJIaCTHBOCTAMM

Hartamis Jlaupka, Onena ITomo0iit
Hayionanvuuii ynieepcumem xap1osux mexmonoeiu

Beryn. BukopucranHs mekTuHy Ta P-BiTaMiHHOTO KOMIUIEKCY, BUAIJICHOT'O 3 3€JIEHOT'0
yaro, K (DYHKIIOHAJIBHUX IHIPEHIEHTIB KHUCIOMOJOYHHX HAIOIB TO3BOJHMTH PO3IIUPUTH
ACOPTHMEHT, TTOKpPAIIUTA KOHCHCTEHIII0 TOTOBOTO IPOAYKTY, & TaKOX IiJBHIIUTH HOTO
Xap4oBY I[IHHICTb.

Martepianu i metoqu. OLiHKY CMaKy i 3amaxy KMCJIOMOJIOYHOT'O HAIIOK MPOBOIMIH 3
BUKOPHUCTaHHIM MPO(DIIHHOTO METOY, OCHOBAHOT'O Ha TOMY, III0 OKpEMi IMIYJIbCH CMaKy 1
3amaxy, 00’€IHYIOUYUCh, MAIOTh SKICHO HOBHH IMITYJbC CIIJIBHOI CMaKOBOi 1 3alamirHol
XapaKTepPUCTUKH NPOAYKTY. JIOCHiIKeHHs] CTPYKTypHO-MEXaHIYHUX BJIACTUBOCTEH 3pa3KiB
MpOBOAMIIM Ha Bicko3uMmerpi Tuiy «Peorect-2». OpraHonenTudHi MOKa3HUKHA HAIoiB
OIIIHIOBAJIM 3 BUKOPHUCTAHHAM I’ ITHOAJTBHOI IIKAJIH JJIs OLIHKA BUPA3HOCTI BiIIIOBIIHOTO
3paska.

PesyabraTu i o6rosopennsi. HaiiGinbm ontumansHuil Tpogiib 3 YCiX pO3IISIHYTHX
JIUCKPEIITOPIB OTPHMaB 3pa30K KUCIOMOJIOYHOTO HAIlOI0 3 IIMTPYCOBMM HEKTUHOM., IO
XapaKTEepU3yeTbCsl K TAapMOHINHHHWM, KHCIOMOJIOYHMH, OCBIKAIOYWI, 3 BUpPaXKEHHM
LIUTPYCOBUM 3aIaxoM.

JocmimkyBani 3pa3kd  KHCIOMOJOYHHMX HANOIB 3 TIEKTHMHOM 1 P-BiTaMiHHUM
KOMILIEKCOM BIJTHOCATBHCS IO CTPYKTYPOBAHOI'O TBEPOIOMIOHOIO Tijla, MAIOTh HAWOLIBITY
MIIHICTh CTPYKTYPOBaHHMX 3B’sA3KiB, iM BJIACTMBAa THUKCOTpomis. HaiOinpm MirHUH
CTPYKTYpOBaHUI KapKac CIOCTEPIra€TbCs y JOCHIPKYBAaHOMY 3pa3Ky 3 BMICTOM
(pyKTOBOTO MEKTUHY 1 P-BITAMIHHOTO KOMIUIEKCY Ta 3 BMICTOM LIUTPYCOBOIO IEKTHUHY.
MakcumanbHa e(eKkTHBHA B’S3KICTh 3TYCTKIB 32 PaxyHOK MEKTHHOBHUX pEYOBUH 1
crabinizaniiiHoi aii P-BiTaMiHHOrO KOMIUIEKCIB MiJBHIIYETHCS ITOPIBHSHO 3 KOHTPOJEM
(KHCITOMONIOYHUH MTPOAYKT Oe3 nmekTuHy 1 P-BitaminHOro xomriuiekcy) B 2,08 ta 1,76 pasa
JUIL  KHCIIOMOJIOYHMX 3TYCTKIB 13 (DPYKTOBMM Ta LUTPYCOBHM IIeKTHHOM. Ilopsim i3
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3pOCTaHHSAM B’SI3KOCTI B 3pa3kax CIIOCTEPITa€Thesl MiIBUILEHHS MIIHOCTI CTPYKTYPHOT'O
Kapkacy. Hampyra 3cyBy Ha AUISIHII NOB3Y4OCTi, III0 BU3HAYAE 3YCHILIS, 32 SKOI'O CHCTEMa
MOYMHAE PYHHYBATUCS, Y KUCIOMOJOYHUX 3TYCTKIB B 2,43...2,53 pasa Buma, HiX Yy
KOHTPOJIBHOMY 3pa3Ky.

BucnoBku. 3a BukopucraHHs (pyKTOBOrOo MEKTUHY 3 P-BiTaMiHHUM KOMILIEKCOM
3HAYHO TOKPAIIYEThCS KOHCUCTEHIIISI Ta CTPYKTYypa KHCIOMOJIOYHOTO MPOAYKTY, a TAKOX
Kpallle NpOsIBISIIOTHCS AUCKPENTOPU CMaKYy 1 3araxy.

Konrou4osi ciioBa: monoko, nexmum, eimamin P.

3acTocyBaHHS N0JIiMePiB K HOCIIB 11 iHKANCYJISILil 0JIeope3uHiB crieniii

Bacwuip [Maciunnii, FOmist Xomenko, Maneda I[TomymOpuk
Hayionanvuuii ynieepcumem xapuosux mexnonociu, Kuis, Yxpaina

Beryn. V3araneHeHo iH(OpMALilo PO OJEOPE3UWHH CIIelii, Pi3HOMaHITHI MoJIiMepH
JUIs 1X 1HKAIICYJSIi Ta JOCIIIKEHO CHCTEMU Ha OCHOBI MajbTOJCKCTPHUHY Ta TIOKCHIY
KpEMHilo.

Marepianu i meromm. Marepianamu JOCHiPKeHb OyNM 1HKAnCyiboBaHi (opMu
OJICOPE3UHY PO3MAPHHY 1 YOPHOI'O MEPITIO, IHKAIICYIbOBaHI CYMIIIIIIO MaIbTOACKCTPHHY T
JIOKCHHY KpeMHi0. BUBYABCS BIUIMB KOHIICHTpAIIl OJICOPE3UHY Y KOBOACHUX BHPOOAx Ha
3MiHY TXHIX CCHCOPHUX IIOKAa3HHMKIB 1 CTaOUIBHICTH MIKpOQIIOpH BapeHHX KoBOac 3a
CTaHAAPTHUMU METOANKAMH.

Pe3yabraTu Ta 00roBopeHHsl. 31iHCHEHO OIS MOXIIMBHX HOCITB JJISI OJIEOPE3HHIB.
BuknaneHo ocTaHHI pe3ydbTaTH MOCTIIKEHb TaKHMX HOCIIB, SK BYIJIEBOIU, KpPOXMAaI,
MaJIbTOAEKCTPUHY, KaMesi, poreinn. OcoOnuBy yBary npuIiJieHo IepeBaraM i HelomiKam
KOXKHOI crcTeMH iHKancyssuii. [IpoananizoBaHo BILIMB pi3HUX KOMOiHAIlH MOKPHBaJIbHUX
MaTepiajiB Ha e(QEeKTUBHICTh iHKarcyssmii. OnucaHo IOCTiKEHHS CHCTEMHU HOCIiB Ha
OCHOBI MaJIbTO/ICKCTPHHY Ta JIOKCHHY KPEMHIIO JUIsl 1HKAICYINSIii OJCOPE3UHIB IMEPII0
YOopHOTro i po3mapuHy. HaBeneHno nani npo GakrepiocTaTW4Hii Jii iHKancyib0BaHUX GopM
OJICOPE3MHIB YOPHOTO TEpIf0 Ta po3MmapuHy. OTpUMaHO KOMIUICKC 'TicTh-Xa3siH"
OJICOPE3UHY YOPHOTO MEPIo, SIKUH 1HKAIICYIbOBaHUI Y cyMinn Manbrogekctpuny (JE15-
20) Ta miokcuay kpemHito (A300) y cmiBBigHomeHHi 95:5. TepMiHn mpUIaTHOCTI BapeHUX
koBOac OyB 30UTbIIEHWH yIBIYI Yy pa3i BUKOPUCTAHHS KOMIUIEKCY ''TicTh-xa3siiH" B
koHIentpanii 0,2%. BMmicT yopHOro nepiro y BapeHux kopdacax cranoBus 0,042%, mio He
TIEPEBHIILYE MAaKCUMAJILHO BCTAaHOBJICHUH PiBEHb.

BucnoBku. InkancynboBaHa (opMa OJEOpE3MHY YOPHOI'O MEpII0, a TaKoX HOro
KOMOIHYBaHHSI 3 1HKaICYJIbOBAaHOIO (POPMOIO 0J1€0pe3rHy PO3MapHHy B Ipolieci 30epiraHHs
CTablNi3yl0Th 3HAueHHS MIKpo(JIOpu Kpalle, HDXK IiHKaICylboBaHa (opMma OJNeOpe3nuHy
pO3MaprHy, HaBiTh INpH 30UIBIIEHHI YaCTKH POCIMHHOIO HAIlOBHIOBaYa i BOJIOTH Ha
OCHOBHY CHPOBHHY.

Kuaro4doBi ciioBa: vopnuii nepeys, posmapun, kosbaca, oneopesut, iHKancyiayis.

BCTaHOBJICHHSI PIBHOBA’KHOTO CTAHY TOPiJIOK 3a gonomorow 'H SIMP cnektpockonii

Ouer Ky3smin', Bipa Tononsauk’, Banepiit Muporuyk'
1-HayionanvHnuti ynisepcumem xapuosux mexnonozit, Kuie, Yxpaina
2- Jlloneyvkuil HAYioHabHULL YHIeepCcUumem eKoHOMIKU | mopeieni
im.. Muxaiina Tyean-bapanoecvroeo, [oneyvk, Ykpaina

—— Ukrainian Journal of Food Science. 2014. Volume 2. Issue 2

329



—— Abstracts ——

Beryn. Meroto J0CHiKeHb € BUSIBICHHS PIBHOB&XHOTO CTaHy TIiJPOKCHIIBHUX
MIPOTOHIB €TaHOJNY M BOJM y TOpiJIKax i ropijikaXx OcoOJMBUX, BUPOOJECHUX B YKpaiHi, 3a
nornomororo 'H SIMP criektpockorii.

Martepianu i MeTonu. 3a A0OMOMOrol0 MipHOI MINETKH 3aJaBald HEOOXiTHHUH 00'eM
(0,3 M) ropinku abo ropinku ocodnauBoi. HeoOximuuit mist podotu cucremu LOCK'a -
neirepieBiit cradimizamii SIMP crekrpomerpa auneroH-d6 - 30BHILIHIH CTaHOAapT, SKUM
BiJJOKpEMJIEHHH BiJl JOCHIPKyBaHOI PEYOBHHM, BHOCHIIM JI0 aMIyJdd Yy Kamsipi
cremianbHoi (popmu; 3amuc crekrpis 'H SIMP Ta 00po6Ky JaHHMX MPOBOMMIH BiIMOBiIHO
JI0 iHCTpyKLii, mo gonaethbes g0 Pyp’e AMP cnekrpomerpa Bruker Avance 11 (400 MHz).

Pe3yabraTu i 00roBopenHs. ExcriepuMeHTanbHO BU3HAYEH] €JIEMEHTH BCTAHOBIICHH
TEpPMOAMHAMIYHOI PIBHOBAard TiIPOKCHIBHUX IIPOTOHIB €TaHOJY Ta BOJM y TOpLIKax i
ropinkax ocobnuBux 3a gonomoroo 'H SIMP crekrpockorii. Buaineso 3 rpymu 3paskis 3
ypaxyBaHHsSM pIBHOBaru TiJPOKCHWIIFHUX TPYN IPOTOHIB BOAM I €TaHONy: HECTaJoi,
TIepexiIHoi; CTanol piBHOBATH.

Craya piBHOBara XapakT€pH3YEThCs HASBHICTIO B TIPOKCHIIBHIN Ipymi 00'€qHaHOTO
yaitapaoro curiany EtOH+H,O (Ogooninzo=4,75...4,80 ppm). Hecrama i mepeximHa
piBHOBara XapaKTepU3YIOThCS HAsSBHICTIO B TiAPOKCHIBHIA TIpymi ABOX pPO3IUTBHUX
curHanie  EtOH (Og0p=5,34 ppm) i H,O (8yp0=4,72...4,75 ppm). XapakTepHOWO iX
OCOOJIMBICTIO € Te, IO HeCcTalla PIBHOBAra XapaKTEePU3YEThCSl HASBHICTIO T'iPOKCHUIIBHOTO
nporona eraHony (EtOH), a mepexinHa piBHOBara - HasiBHICTIO JI€b TOMITHOTO CHUTHAITY
EtOH, mo xapakTepusye nepexia Bij CTajoi J0 HecTaloi piBHOBArH.

BucHoBku. IcHye NpUHIMIOBA BiIMIHHICTH IOBEMIHKH TiAPOKCHIBHHUX HPOTOHIB
€TaHOJIy Ta BOIH y TOPUIKaX 1 ropijikax ocoonuBux. OTpuMaHi piBHOBaKHI CHCTEMH Jat0Th
3MOTY YJOCKOHAIIUTU TEXHOJIOTTYHHUH TPOLIEC BUPOOHHIITBA TOPIJIOK HA JIIKEPO-TOpiTyaHuX
i MPHUEMCTBAX JUTs CTa01Ti3alii SKOCTI TOTOBOI MPOIYKIIIi.

K:mi040Bi ci10Ba: copinka, pisnosaza, 2iopoxcun, npomon, 'H AMP cnexmpockonis.

BruiuB cniBBiZHOIIEHHS BOJAHOI Ta MacJsAHOI ¢a3u eMyJIbCiii 3 KpoxmMajeM Ha
B'AI3KiCTh, IITBbHICTH, PO3MIP YaCTOK i MYTHiCTh CHCTeMH

Okxkcana JIyrosceka, Bacuias Cunop
Hayionanvuuii ynieepcumem xapuosux mexnonociu, Kuis, Yxpaina

Beryn. HeoOXiZlHO BU3HAUUTH ONTHMAJIbHE CIIIBBIJHOLICHHS BOJHOI Ta MAacisHOI
¢da3, pexumy 3MminryBaHHs JBOX (a3, BUOIp mapamMeTpiB TOMOTEHi3allii, Mpu SKUX
OTPUMYETHCS CTilKa eMYIIbCiiiHA cCUCTEMA.

Marepianu i meTomu. [y JOCITiPKEHb TOTYBAJIMCh S 3pa3KiB XapyOBUX eMYJIbCIH 31
3MIHHOIO KUTBKICTIO MacCJITHOT (ha3u i MOCTIHHOIO KUTBKICTIO cTadimizaTopa (KpoxMa) i 5
3pa3KiB XapuoBUX €MYJIbCil 3 BUKOPHCTAHHIM Pi3HOI KiJIBKOCTI KPOXMaJIO NP MOCTiHHIN
KiJIbKOCTI MacisiHoi (a3u. B’s3kicTh emynbeill BU3HaueHO Ha Bickozumerpi Brookfield,
po3Mip yacTmHOK — Ha Mikpockomi Eastcolight 92012-ES (100x, 250x, 550x, 750h),
MYTHICTh — Ha MyTHOMeTpi 2100b, ImIiIpHICTE - Ha JA0OPaTOPHOMY apeoMETpi.

Pe3yabraTu i 00roBopeHHs. AHai3 eMynbCiii 31 3MIHHOIO KiJIBKICTIO MacIsiHOT (a3u
1 MOCTIHHOIO KUIBKICTIO KPOXMaJIO IIOKa3ye, IO YMM BUIIMI IMOKa3HUK MacisHOI (as3y,
TUM BHUINA B'S3KICTh, MYTHICTh, HIUIBHICTB, PH 1 po3mip 4acTok emynbcii, aje po3Mip
YaCTOK HE TMOBHMHEH IepEeBHIIYBaTH | MKM. AHali3 eMyJbCid 3 BHKOPUCTaHHSM Pi3HOI
KIUJIBKOCTI KPOXMAaJIIO MPH MOCTIHHIHM KibKOCTI MacisHoi (a3u mokasye, mo 4uM Oinblie
KPOXMaJI0 B CKJaJi NPOAYKTY, TUM MEHIII PO3MIp YacTOK eMynbcCii i MYyTHICTb, IO
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MOKpaIlye CTabUIbHICTh eMYJbCIHHOI CHUCTeMH. 3OUIbIIEHHS KiIBKOCTI cTaliiizaTropa
TIOKpAIIye CTaOUIBHICTh E€MYIIbCil, TOMY IO 3MEHINYETHCS PO3MIp YacTOK, ajie MaJo
BIUIMBAE Ha MYTHICTh. 3a HEOCTATHIH KIJTBKOCTI cTalini3aTopa YTBOPIOIOTHCS YaCTHHKH
po3Mipom Ounbiie 1 MKM, 110 MOXE ITPU3BECTH A0 MOSBH «KHPOBOTO KUIBI» B CHCTEMI
npu 30epiranHi. Halikpammii pe3yapTaT TOCHIKEHHSI €MYJIBCIH 3 KpOXMaJeM IOJIsrae B
TOMY, 1[0 OTPUMATH MaKCHMaJbHY KIIBKICTh YaCTOK OJIM3bKO 1 MKM.

BucnoBku. OTpumani pe3yiabTaTH MOXKYTh OYTH OCHOBOIO JUTSl CTBOPEHHS TEXHOJIOTI 1
BUPOOHUIITBA EMYJIBCIH SIK KJIACY XapYOBHX IPOIYKTIB 1 HOBUX Xap4YOBHX ITPOIYKTIB.

Kui04oBi ciioBa: xpoxmans, emyavcis, comozenizayis.

AHOMAJIBHI BJIACTHBOCTI Y BOHUX PO3YHHAX NOJicaxapuiiB

Banepiii Mank, Oxcana MenbHuk, Bomogumup baxmau
Hayionanvuuii ynieepcumem xapuosux mexnonociu, Kuis, Yxpaina

Beryn. [locmimkenHst (i3uKo-XIMIYHUX BIIACTHBOCTEW CYyCHEH3iH IoNicaXxapuiiB y
LIMPOKOMY 1HTEpBaJi MEXaHIYHUX HAIPYT 1 TEMIEPATyp € BaXKIMBUM IPU OOIPYHTYBaHHI
TEXHOJIOTIYHUX PEKUMIB BUPOOHHIITBA SKICHUX Xap4YOBHX MPOIYKTIB.

Marepianu i meronu. I'otyBanm 0,5% cycriensii ryapoBoi, KCaHTaHOBOi Kameli Ta
Kameni piKkoBoro nepeBa, 1,5% cycnensito mextuHy Ta 10% CycneH3il0 HaTHBHOTO
KapTOIUITHOTO KPOXMAaJll0 y JUCTHIbOBaHIW Bomi. Bei cycmensii  TepMocTaryBanu
npotsrom 30 XB IpH pi3HEX TemIepaTypax y aianasoni 20-90°C.

Pesyabratn i oOroBopennsi. IcHyBanHs Ha audpakrorpamax IOCTIHKYBaHUX
noicaxapuiiB IUPOKOI CMYTH CBiTYUTH MPO Te, IO MPU PO3UMHEHHI I[UX PEYOBHH y BOJI
ICHYIOTb a00 yTBOPIOIOTBCS ~acoIliaTh MOJIEKYJ TOJiMepy Ta BOAW. AHaIi3
Mikpodotorpadiii 3pa3kiB mnomicaxapuaiB 1e miaTBepmkye. I[Ipore KpucTanmivHICTH
acoliaTiB KaMeliB MPOSIBIIIETHCS JOCUTD CJ1a00, 110 MOXKe OyTH OB’ s13aHe 3 BiAMIHHOIO BiJl
KpOXMaJliB CTPYKTYPOIO CaMHX MOJICKYJ KaMeliB 13 pO3TalIy)KCHHMMH OOKOBUMHU
NAHIOraMy. 3 MiJBUIICHHSAM TEMIIEPaTypH BOIHHX PO3uMHiB momicaxapuis Bumie 40° C
pYHHY€EThCS KBa3iKpHCTaJiYHA CTPYKTYpa KOMIUIEKCIB MOJIEKYJ, 3pOCTa€ PYXJIHUBICTH
MOJIEKYJ pO3YMHY, BHACTINOK YOro BHHHUKAaE OUIBII HEymopsiakoBaHa cTpykrypa. [lpu
bOMY TIOBMHHA 301JbIIYBAaTHCS TYCTHHA PO3YMHY, LIO BUKIMKAE ITiJABHUIIEHHS HOro
B’s3KkocTi 10 Temmepatypu 40° C, Buiie sKOi B’SA3KIiCTh MOYMHAE 3MEHIIyBaTHCA. Taky
aHOMAaJIbHY MOBEAIHKY PO3YMHIB MOXXHA MOSCHHUTH MOJIMOP(QHUMH TEPETBOPEHHSIMH B
niamasoni Temmepatyp 35-55° C caMuX MOJEKyI TonicaxapiiiB Npy 36iIbIIeHH] CBOGOIN
pyXiB, IO MIiATBEP/XKYETHCS  ICHYBaHHSAM  €K30TEPMIYHOTO TIKy Ha  KPHUBHUX
JdepeHIiaabHOl CKaHYI04Y0i KaTOpHUMETpii.

BucnoBok. VY pesynpTari moniMopHUX TepeTBOpeHb 301IbLIYEThCS AaKTUBHICTH
MOJIEKYJI MOJTiCaXapHIiB Y MIKMOJICKY/IIPHUX B3a€EMOJIISX.

KurouoBi ciioBa: nonicaxapuo, kpoxmais, Keasikpucmai, CycneHsis.
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BrnuiuB yacTkoBOro rigpoJisy Ha ekcTparyBaHHs OlikiB
i3 COHAATHUKOBOIr 0 HIPOTY

Tamapa Hocenko, Okcana Kybaiiuyk, Hartans BoBkogas, AipoHa UepcTa
Hayionanvuuii ynieepcumem xapuosux mexnonociu, Kuis, Yxpaina

Beryn. JlocnmimpkeHO BIUIMB CTYIEHs TiIpOii3y OUNKIB 3a HAsBHOCTI HEWTpaabHOI
nporeasu Bacillus subtilis Ha TpoIeC SKCTparyBaHHs OIKIB i3 COHSIIHHKOBOTO INIPOTY.
[IpoananizoBaHO KOpPEJSAIII0 MK CTYIHEHEM Tifpoji3y OUIKIB Ta epeKTHBHICTIO iX
€KCTparyBaHH;I.

Martepiasmm i meromu. Cryninb rifponidy OUIKIB BH3HaYalW SK 30UIBIICHHS
KOHIIEHTpalii OLIKIB, PO3YMHHUX Yy TPHUXJIOPOUTOBI KHCIOTI TMOPIBHSHO 3
KOHTPOJIbHUMH  3paskamu. KoHIeHTpamiro OiNKiB B €KCTpakTax BH3HAa4Yald
(oToMeTpHUIHO.

Pesyabratn i o6roBopennsi. BusHaueHHS KoOHIEHTpalii OLIKIB B OfIepXKaHUX
eKCTpaKTax I0Ka3ajio, 0 OCHOBHA YacTHWHA OLIKIB €KCTparyBajiach MpoTsaroM nepuux 20
xBUIMH. KoHIeHTpaliss OiKiB B eKCTpaKTaX, OJCpKAHHWX 3a HAsSBHOCTI NPOTea3H, Oyia
NpUOJIM3HO BIBIYI BHIIOK IIOPIBHSHO 3 KOHTPOJBHUMH 3pa3skaMH. 3a HEBHUCOKOI'O
CHiBBiIHOIIEHHST (epMEHT: CyOCTpaT CTYyMiHb Tifpoiizy OiNKiB OyB JOCHUTh HU3BKUM 1
3HaxXommMBCca B Mexax Bim 3,5 % mo 5,2 %. I3 30idbIIeHHSM  CITiBBITHOIIEHHS
(dbepMeHT:cyOCTpaT CTYIiHb Tigpoiizy 3poctaB i mocsaraB 9,0-9,5 % mporsrom 40-60
XBWIMH. Takuii  piBeHb Triiponidy ONKIB  NPUAHATHUN A0S YJOCKOHAJICHHS
(YHKI[IOHAJIBHUX BIIACTUBOCTEH OLNKIB, B TOW 4Yac sK OLIbII BUCOKHH PiBEHb TiAPONi3y
CIPUYHHSE BTPATy (HYHKIIOHAIBHOCTI OLIKiB. OTKE, CTYMIHB TiIpOoJi3y OLIKIB 3a/IeKaB BiJl
CHiBBIIHOIIEHHS (PePMEHT:CyOCTpaT 1 BiJl TPHBAIOCTI peaKiiii.

OpepxaHa HeJiHIMHA MOJENb ISl OLIHKH e(EeKTHBHOCTI €KCTparyBaHHs OUIKIB sIK
(yHKIIT BiJ| CHiBBIHOLIEHHS (pepMEHT:CyOCTparT i Bij TpuBasocti. [laHna Moienb 0XOILToe
92,81% opepaHWX EKCIIEPUMEHTAIBHUX JAHUX 1 J00pe ampoKCUMye oOfepiKaHi
pe3ynbTaTy.

Icuye mocuth Bucoka kopensmis (r=0,69) MiX KOHLIEHTpAIi€lo OUIKIB B €KCTpaKTax i
CTYIEHEM TiIpoi3y OiIKiB.

BucnoBku. YactkoBuil Tigpoii3 OINKIB COHSIIHUKOBOTO IIPOTY HEWTPAIBHOIO
MPOTEa30l0 30UIBIIYBAB KOHIICHTpPAIi0 OUIKIB B ekcTpakTaxX. OnepkaHa MOJAEIb MOXKE
Oyrn BUKOpPHCTaHa Uil TIPOTHO3YBaHHS CTYIEHS TiAponizy ONKiB  IpOTSroM
eKCTparyBaHHsl 32 HasBHOCTI NPOTEONITUYHMX (PEPMEHTIB, a TaKOXK I1X (YHKIIIOHAJIBHUX
BIIACTHBOCTEH.

KurouoBi ciioBa: consiunux, 6inox, npomeasa, ioponizama.

30araueHHsl XapuoOBUX NPOAYKTIB eceHUiATbLHUMHM MiKpoeJieMeHTaMu i 6e3nmeka
SKMTTS1 JIJAUHU: OTJISI JiTepaTypu

Xpucrtuna Omenpyenko, Makcum [TonymOpuK,
Mapuna Kipkosa, Maneda IToaym6pux
Hayionanvuuii ynieepcumem xapuosux mexnonociu, Kuis, Yxpaina

Beryn. JleranbHe mociikeHHS B3aeMofiii MikpoenemeHTiB (Mn, Fe, Cu, Se, Zn, 1
TOIIO) B OpraHi3Mi JIIOAWHH JI03BOJISIE BHPIIIMTH HHU3KY MpoOjeM, NOB’SI3aHUX 13
3aro0iraHHsM 1 JiKyBaHHSIM XBOPOO, BUKIIMKAHHUX JUCOATaHCOM MiKpOEJIEMEHTIB.
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Martepianu i wmerommu. IIpoananizoBaHa cydacHa JiTepaTypa IIpO HPHHIUIA
30arayeHHsT Xap4yoBHX NPOIYKTIB MiKpoeleMeHTaMHu. Posrispanucs Taki IHTaHHS, SK
rocTpa TOKCHYHICTh, 3HAa4YeHHs, OlOJIOriYHAa poJib 1 pO3Naay, BHUKIMKAaHI OpakoM IUX
MIKpOEJIEMEHTIB.

Pesyabratn i o6roBopeHHsi. 30arayeHHs MiKpOeJIeMEHTaMH HEOOXiIHO PpETENbHO
KOHTpOJIIOBATH, 3Ba)KAIOUM Ha TOKCHMYHUH e(deKkT, sKui Moxe OyTH BUKIMKAHHN
Tiepe103yBaHHIM LIUX €JIEMEHTIB.

BBaxaeTbcs, 110 3pOCTaHHS CHOXHBaHHS Zn 3 5 mo 20 Mr Ha JeHb Yy pauioHi
Xap4uyBaHHI JIIOMUHN HEOOXiJHO KOMIIEHCYBaTH 30UIbIIeHHSM B 16 pa3iB BxuBaHHs Cu 3
METOI0 30epexeHHsl OanaHcy. 3riHO 3 eKCIePUMEHTAILHUMU JAOCIIIKEHHSIMH, 3pDOCTaHHS
KOHLIEHTpALIiT KOYKHOTO 3 IIUX MIKpOEJIEMEHTIB MPU3BOIUTH JI0 3MEHIIEHHs 01010CTYITHOCTI
KOXHOro 3 HuX. Ecenmiiini mikpoenementd (Mn, Fe, Cu, Se, Zn, I Tomo) € XuTTEBO
HEOOX1THUMU JUIs TiATPpUMAaHHS (DYHKILIOHANBHOCTI opraHi3my noauHu. Jledimur Oymab-
SIKOT'O 3 IIMX EJIEMEHTIB NPU3BOJUTH 10 HeOaKaHUX MAaTOJOTUHHX IPOSBIB, IO MOXE OYTH
BiITEPMiHOBAHO MUISIXOM a/IEKBATHOT'O 30aradyeHHs XapuoBUX MPOIYKTIB.

OpHOYacHe 3aCBOEHHS  €CEHLIWHMX  MIKDOEJNIEMEHTIB MOXE  IOINIHOJIIOBATH
KOHKYPEHIIII0O MK HHMH, IOYMHAIOYM 3 KHIIEYHUKA 1 3aKiHIYIOUH cHenupiaHIMH
B3a€EMOJIISIMU 3 OlIKamH, JliraHaaMH Tollo. Baaemonist Mixk MiKpoeJIeMEeHTaMH MOXe OyTh
SIK CHHEPT1YHOIO, TaK 1 aHTarOHIYHOI0.

BucnoBku. 3’scoBaHO, 10 HAWOUIBII BAXKJIMBUMH MIKpOEJIEMEHTAMH Ul OpPraHi3mMy
JIIO/IMHY 1, BIIOBIIHO, JUTsl 30aradueHHs Xap4oBHX MPOIYKTIiB, 30KpeMa XJ1i00MeKapChKuX, €
Fe, Zn, I ta Se.

Kunro4doBi ciioBa: mikpoenemenm, yunx, 30azavenns, oeiyum, moKCcUyHicmy.

BioTexHonoris, Mikpob6ionoris

BB aninpoaykTiB Ha CTPYKTYpHO-MeXaHi4Hi i (pisuko-xiMiuHi BIacTHUBOCTI
Horypry

Heowina Jlomosa', Cepriit Hapixuuii', Onbra Crixko”
! Binoyepxiscokuii nayionansnuii aepapnuii ynieepcumem, m. bina Ilepxea, Yipaina
?Hayionansnuii ynieepcumem Giopecypcis i npupodokopucmyeanns Vpainu, Kuis,
Yrpaina

Beryn. 3anponoHoBaHO MiABHINYBAaTH O10JOTIYHY Ta MPOOIOTHYHY IIHHICTH HOTYPTY
JI0IaBaHHAM TPOAYKTIB O/KUIFHHUITBA. BHU3HaYeHO BIUIMB IMX MPOAYKTIB HAa CHOXKHBYI
XapaKTEePUCTUKHU HOTYPTY.

Marepianu i MmeTonqu. Matepiai, 1110 BUKOPHUCTOBYBAJIUCS: HOPMaJIi30BaHE MOJIOKO,
cyxi OakrepiayibHI 3aKBAaCKM CyONIMaliifHOrO CYyIIiHHS, MeJ akallii, MaTO4HE MOJIOUKO,
oK. BinOip, miaroroBka Ta BUNpOOYBaHHS MPOBOAMIIMCS 32 JOIMOMOTOI CTaHAAPTHHUX
MeToiB aHaii3zy. Peonmoriuni mapamerpu Oyno BH3HAY€HO 3 BHKOPUCTAHHSIM POTAIliHIX
BickosuMmerpiB. CrymiHb  cHHepe3uca Oyna  BU3HAaYeHa NUIIXOM  (iIbTpalii,
BOJIOTOYTPUMYIOUa 3/IaTHICTh — IDIIXOM HeHTpu(yryBaHHs. [[ns BU3Ha4YEeHHsS BiIHOCHOI
B’SI3KOCTI BUKOPHCTOBYBAJIM BICKOSUMETP BUTIKAHHSI.

Pe3yabraTu i odroBopennsi. BuBueHHs eheKTHBHOI B’SI3KOCTI 3pa3KiB MOKa3aJo, 110
JI0AIaBaHHA Melly HOrypTy B KiIbKocTi 5% 301blllye eeKTHBHY B’S3KICTh 32 HE3HAYHOTO
pyiiHyBaHHS 3rycTKy Ha 28+1% i 3MeHIIye — 3a CYTTEBOrO pyHHyBaHHS Ha 72,5 + 2, 5%.
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3pa3ku 3 MEIOM 1 MarOYHUM MOJIOUYKOM pYHHYBajKCs HAWIIBHUIIIE 1 MalW HAWBUIIWMA
iHgekce miuHHOCTI — 0,451, ajge iXHA THKCOTPOITHA 3MATHICTH Oyjia BHINOIO, HIK Y
KOHTpOJIbHIN Tpymi. BHECeHHs B HOTypT KOMIUIEKCHOI J00AaBKU MeIy, MATOYHOI'O MOJIOYKa
i TWiIKy cra0iigi3ye B’SI3KICTh 1 TPHUCKOPIOE BIJHOBJIEHHS HOro CTPYKTYpH IIiCIs
pyiinyBaHHs. Lle mormoMoyke MONIMIIMTH KOHCUCTEHINIO IMICHs PO3JIMBY 33 Pe3epBYapHOro
cnoco0y BUpOOHHIITBA.

HaiimeHrra cTi#KiCTh 10 BOJIOTOBiAa4i Oyiia y 3pa3KiB i3 CyMIIIIITIO MEAY 1 MATOYHOT'0
MoJiouKka — cuHepesuc = 42 mi, BY3 = 52%. Haiteuma — 3 5% meny (39 mi), i BY3 - 55%
BIMOBITHO. 3pa3ok, skuil MicTuB 5% meny, 0,2% matounoro mojouka Ta 0,2% MUKy MaB
He HalKpallli CHHEpETUYHI BJIACTUBOCTI cepel Mpod Horypry, aje 3a BciMa IOKa3HUKaAMU
MIepEeBUILYBaB KOHTPOJBHHH. THUTpOBaHa KHCIOTHICTH 3pas3kiB Horyprty 3 5% wmeny
MPOTSITOM JIEB’SITW JIHIB HapocTaia MIBHUALIE MOPIBHIOSHO 3 KOHTPOJBHHM Ta IHIIUMH
JIOCITI/PKYBaHUMU 3pa3kamu. Ha mocty mo0y 30epiranHst BoHa cknana Oitemie 150 °T, mo
BHIIIE 3a JonycTUMy HOopMy Ha 10°T.

BucnoBkn. Kpamy mnokasHukM MaB Horypr, MIiCTMB KOMOIHOBaHy J00aBKy 3
aminpoayKTiB (MeJ, MaTOYHE MOJIOUKO, MUIIOK - 5%, 0,2 1 0,15% BianosigHO).

KurouoBi ciioBa: weo, 60icinvhuymeo, tiocypm.

ABTOMaTM3aLUis TEXHOJIONYHUX nNpoueciB

AJITOPUTMH TIBUIKOTO NepeTBopeHHsI DPyp'e B 3a7a4ax ceKTPaJIbLHOL
00po0KY CUTHAJIIB y cHCTeMAaX peajibHOro Yyacy

TersHa 3iHYCHKO
Hayionanvuuii ynieepcumem xapuosux mexuonoeiu, Kuis, Yxpaina

Beryn. PosrmsiHyTo anmroputMmu  peanmizamii mBHIKOro reperBopeHHs Dyp'e B
cucreMax nUQpoBoi (inbTpamii CUTHAIIB, SKi JO3BOJSIOTH CKOPOTUTH 00CAT OOYHCIIEHD i
Yyac 00poOKH "KOB3HOI" MOCIITOBHOCTI IMCKPETHUX KOJIHMBaHb, IO "pyXaeThes B 4aci'.

Marepianu i meromu. BukopucraHO €AMHUN MaTPUYHUN MiAXiA 1O aJTOPUTMIB
LIBHIKOTO JJUCKPETHOTO MeperBopeHHs Dyp'e.

Pesyabratm i oOroopennsi. [luckperHe mneperBopenHs Dyp'e  kiHeuHOI
MTOCTTIIOBHOCTI BIJUTIKIB 3aJa€ThCI B KOMIUICKCHIA MAaTpu4Hii (opMmi, MO Ja€ 3MOry
BU3HAYUTU CTPYKTYPY IIOBHOTO pO3MAapalieieHHs] TPOIECy CIEeKTpalbHOI 00poOKH 3a
NPUHIUIIOM PO3PIDKEHHS 10 4Yacy YW PpO3PIIKeHHS M0 4YacToTi A "KOB3HOI"
MOCTTIIOBHOCTI ~ JTUCKPETHUX KOJHMBaHb. PO3pO0JIEHO aJTrOpPUTMH, IO TO3BOJSAIOTH
peanmizyBaTH  oOmepaififo  "KOB3HOTO" CIEKTPAaJbHOTO aHali3y 3 MaKCHMaJbHHM
BUKOPHCTaHHIM I(poBoi iH(opMalii npo CreKTp [Uis MONepeaHbOro MoJ0XKeHHs "BiKHa
yacy". Kpim Toro, 3aBasku Martpu4Hiii (OpMi MEpeTBOPEHb B AITOPUTMI 3TPYNOBaHO
OCHOBHI (parMeHTH s e(EeKTHBHOIO pO3MapajeieHHss OOYHCIIOBAILHOTO IPOIECy
CHEKTpaJbHOI 0OPOOKH 32 MPUHIIUIIOM PO3PIIKEHHS 110 4acy Y PO3PiIKEHHS MO YacTOTi,
B TOMY 4YHCIi A "KOB3HOI" MOCHIJOBHOCTI JMCKPETHHX KOJNWBaHb. [ mpukiamy
o0uuCIeHi 3HaYeHHsI ITOBEPTAIOUMX MHOXKHUKIBY JUIS TUCKPETHOTO neperBopeHHs Dyp'e
— TepeTBOPEHHS MOCIIZOBHOCTI 16 BIIIKIB pPalioNOKAIIfHOIO CUTHANY 3 «KPOKOM
koB3aHH» AN=4. /lyis1 16 BiAJIiKiB HACTYIHOI «KOB3HOI» MOCTiMoBHOCTI 12 3 16 BuXigHUX
3Ha4YeHb 3 MOAYJS OOpOOKM HE IepepaxoBYyIOThCS (2-4 psiaKd 1Mo 4 €IEeMEHTH MepIIoro
«BIKH@» CTarOTh 1-3 psIKkaMH Ipyroro «BikHay, 2-4 psIKUM APYroro «BiKHa» CTaloTh 1-3
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PSIKaMU TPETHOTO «BiKHA» TOIIO), 1 TUIBKK 4 3 16 MOTPiIOHO OOUMCITIOBATH Ha KOXKHOMY
KPOIIl «KOB3aHHSD».

BucHoBkH. 3anporoHOBaHI ajJrOpUTMH CYTTEBO 3MEHINYIOTH OOCSTH OOYMCIEHB 1
MOXYTh BHKOPHUCTOBYBAaTHCh, HAalpUKIAJ, B aBTOMAaTHU30BAaHMX CHCTEMax OOpOOKH
panioyoKaliiHUX CUTHAJIB Y peabHOMY Yaci.

KurouoBi caoBa: ancopumm, padionoxayis, cuenan, weudke nepemeopenns Dyp'e,
cnexmp.

PerynoBaHHs HANPYTU — NPiOPUTETHUI MeTOJ MiBUILIEHHS e()eKTUBHOCTI CHCTEM
€JIEKTPONOCTAYAHHS Xap40BUX BUPOOHUIITB

Bonoanmup Illecrepenko, Onekciit Janpko, Onexcanapa lllectepenko
1 - Hayionanvnuii ynieepcumem xap4ogux mexwonociu, Kuis, Yxpaina
2 - “L&G meter”, m. Kuis, Yxpaina

Beryn. IligBummTi  eEKTUBHICTH CHCTEM €JEKTPOIOCTAYaHHS  IiJIPHEMCTB
Xap4oBoi ITPOMHUCIIOBOCTI JIOLIBHO IUISIXOM PETYJIOBaHHS HAIIPYTH.

Marepianu i merogu. PerymoBaHHS Hanpyru - e(peKTUBHUHA METOJ IiJBUILEHHS
€(pEeKTUBHOCTI ~ CHCTEM €JIeKTPONOCTaYaHHs. BiAXWJICHHS HANpyru € MpiOpUTETHUM
3aBJIAHHSIM TPHU IMPOEKTYBAaHHI CHCTEM €JIEeKTPOINOCTayaHHs. BUKOpHCTaHI MaTeMaTH4HI
amapatd Teopii HMOBIpHOCTi, MaTeMaTH4HOI CTATHCTHKA ¥ Teopii MacoBOro
00CITyrOByBaHHSI.

Pesyabratn i oGroBopeHHsi. PO3risHyro  OUISXW IIiJBUILEHHS €(EKTHBHOCTI
XapuoBHX BHUPOOHMITB 3a pPaxyHOK 3HW)KEHHsS TEXHOJOTIYHUX BTpAT, CIHPUYMHEHHX
HESKICHOIO ~ HANPYrol. 3amlpolOHOBAaHO CIOCIO  MIiABHMINEHHS SIKOCTI  HANpPYTH.
3acTocyBaHHSl HamiBIPOBITHUKOBUX TIPHWJIAIIB JO3BOJNSE YCYHYTH HU3KY HEIOJIKIB
MEXaHIYHOTO MEPEMUKAIOUYOro HPUCTPOI0 (HEBHCOKY IIBHIKOJIIO, HHU3BKHH pecypc) i
3aJIMIIMTH OCHOBHY HOro MepeBary - CHHYCOiqHICTh ()OPMHU KPHBOI HAanpyru. MoXIJINBICTh
3 JIOIIOMOT'OI0 HAIIBIIPOBIIHUKOBUX MPHUCTPOIB 3/1iHCHIOBATH KOMYTAILil0 03 CIIOTBOPEHHS
CHHYCOIIM Yy MOMEHT MepeXoy 4epe3 HyIb JI03BOJISIE YCYHYTH 1 TAKUH CYTTEBUH HEIONIK
MeXaHIYHUX [epeMHKaviB, SK AUCKpeTHIicTh. lle mae 3Mory BuWKOHaTH cralimizatopu
Hanpyru OyOb-SKOTO CTYNEHs TOYHOCTi, 3aCHOBaHi Ha MPHHIMUIL JUCKPETHOT'O
perynioBaHHS TepeMUKaHHAM Biamaiok TpaHcdopmaropa Oe3 pO3pHBY CIpyMy Ta
CHOTBOPEHHSI KPHBOi HAamnpyru. LlUM MOSICHIOETHCS MHOXXHMHA HAIPSMKIB PO3POOOK SIK Y
Hac, Tak i 3a pyOekeM y HampsMKy 3aMiHM KOHTaKTOPHHX KOMYTATOpIB y HIIOYMX Ha
croronHi npuctposix PITH Ha THpHCcTOpHI.

BucnoBku. PesynapraTh AOCHi/KEHHS  PEKOMEHAYEMO 3aCTOCOBYBAaTH Ha BCIX
T IPHEMCTBAX Xap4yoBOi IPOMHUCIIOBOCTI 3 METOK IJIBUINCHHI €(pEKTHBHOCTI
BUKOPHCTAHHSI €IEKTPOCHEPTii.

Kuaro4doBi ciioBa: nanpyza, enexmpoenepeis, enekmpoooiaoHanis, 30Umox.
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Mpouecu i o6nagHaHHA Xap4yoBUX BUPOGHMLUTB

CrnekTpajibHa NiaMoaeab BUNPOMiHIOBaHHs 1A 3-D MoaesiioBaHHst
CNAJIIOBAHHS METaHy

[TaBno 3acaapko, Mukona Ilpsaxo, Spocnas 3acsapko
Hayionanvuuii ynieepcumem xapuosux mexuonociu, Kuis, Yxpaina

Beryn. HasiBHicTh ajekBaTHOI BajdimHOI MOJeNi TOpIHHS METaHy JO3BOJHTH
MOJICITIOBATH MOJII0HI MPOIIECH B MIPOMHUCIIOBUX MaJbHUKAX.

Martepianu Ta Metonu. MoJenIOBaHHs TOPIHHS METaHy B MAJbHUKAX MPOBEICHO 3
BHUKOpHUCTaHHAM mporpamHoro 3adesneuendss FLUENT i CFX. KoedirieHT moriauHaHHS,
OTpUMaHUN Ha OCHOBI «CIpHX» MOJeNel,  BUIPABICHUWH 3 YpaxyBaHHSIM YacTKU
BUIIPOMIHIOBaHHS YOPHOT'O TijIa B CIIEKTPaX TPHOXATOMHHUX T'a3iB y MPOAYKTaX 3TOPSIHHSL.

Pesynbratn i o6roBopeHHsi. JlocmikeHHS BimZHOCHTBCS 10 3-D MomenroBaHHS
MIPOIIECY «M'SIKOr0» CIATIOBAaHHA METAaHY 1, 30KpeMa, CTOCYEThCS PO3POOKH IIiaMoaeni
BU3HAUEHHS paliallifHUX XapaKTepPUCTUK INPOAYKTIB CHAJIOBaHHS. BukoHaHWI aHaii3
pamiamifiHOro TEIUIOOOMIHY, Ha OCHOBI SKOro Oyia po3poOjieHa MiAMOAETb JUIs
BU3HAYEHHS YCEPEIHEHOro JIHiHHOro KoedimieHTa mOriauHaHHA. [laHa Monens,
BpPaxoBYIOUHM CEpeqHI 3HAa4eHHS KOe(illieHTIB TOIIMHAHHSA IPOAYKTIB 3TOpPSHHS,
IPYHTYETBCS Ha PO3PaxyHKY CIIEKTPalbHOI YacTKH BUIPOMIHIOBaHHS KOMITIOHEHTAMH
JIUMOBHUX T'a3iB CTOCOBHO BUIPOMIHIOBaHHS aOCOIIOTHO YOpHOTro Tina. Pozpodneno CFX 3-
D mopens cnamoBaHHS MeTaHy B IMJIIHIPUYHOMY JaOOpPaTOPHOMY MaNbHUKY. Monenb
IHKOpIIOpYE ~ PO3pOOJICHY  MiAMOMAETh  CHCKTPAJIBHOrO  MOTJWHAHHA.  Pe3ynbraTu
pO3paxyHKiB, BHKOHaHI B pamkax po3podienoi CFX 3-D mopeni, Oymu 3icraBieHi 3
HasIBHUMH B JITEpaTypl €KCIIEPUMEHTAILHUMH JaHHUMH, OTPUMaHHUMHU 3a BiANOBIIHUX
PSOKUMIB 1 BHTpaTHHUX MapaMeTpiB Hpolecy. 3iCTaBIEHHS JEMOHCTPYE OJIU3bKY
BIJIMIOBIIHICTh PE3yNIBTATIB, IO MiATBEPPKYE aJEKBATHICTh 1 BAIIHICT PO3pOOIEHOT
OIITHYHOI IiMO/ENi JJIsl BU3HAYEHHS YCEpPEIHEHHUX JIHIMHUX KOe(illi€HTIB MOTJIMHAHHS
MPOJYKTIB 3TOPSIHHS 1 MOMJIMBICTH 3aCTOCYBaHHS JaHOI Mojeni Ui mpaktuyHoro 3-D
MOJICTTFOBaHHSI ITPOLIECIB CIIAIIOBAHHSI.

BucHoBok. Po3pobneHa migMmonens, iHKoprmopoBaHa B 3-D Momenb cCHadrOBaHHS
MeTaHy, peKOMEHAYETHCS JUIsl BUKOPUCTAHHS B 1H)KEHEPHIM pO3paxyHKOBIH MpakTuii i B 3-
D MopemoBaHHi MPOIIECiB CIIATIOBAHHS.

Karwou4osi ciioBa: cnanosanns, nareHux, menioooMin, MOOeI0BAHHS.

YJIOCKOHZUIEHHSI npouecy CyIlIiHHﬂ MHBHOL )IpOﬁI(IHl/I B anapartax 3 KHIUVITYUM IHapoM

Onekcanap [Toxoxaen, Poman SIxo0uyk
Hayionanvuuii ynieepcumem xapuosux mexnonoeiu, Kuis, Yxpaina

Beryn. 3 MeToro ynockoHaN€HHs TPOLIECY CYIIIHHS ITMBHOI JPOOWHH B amaparax 3
KUIUTSTYUM IIapOM 1 pO3po0JIEHHSM HOBUX KOHCTPYKIIH JOLIJIBHO ITPOBECTH MOJIEITIOBAHHS
1 pO3paxyHOK TEXHOJIOTIYHUX IPOIECIB 3 BUKOPUCTAHHSIM IPOTrpaMHHUX 3aco0iB
KOMIT FOTEPHOT'O MOJIEIIIOBAHHS Ta EKCIIEPUMEHTAIbHUX JOCIIIKEHb.

Marepianu i meronu. JlocmipkeHO MpoOIEC CYIIHHS MHUBHOI APOOWHH B IIHEKOBIiH
cymapi KuIstgoro mapy. IluBHa npoOuHa Mae IycTy KOHCHCTEHIIIO Ipy00 pO3MENeHOro

336 —— Ukrainian Journal of Food Science. 2014. Volume 2. Issue 2



—— Abstracts ——

3€pPHOBOTO TMPOAYKTY, CBITJIO-KOPHIHEBUH KOJIIp, COJOAKYBATHH CMaK i COJIOOBHUH 3amax,
Oarata Ha TIOKMBHI PEYOBUHU. MOIETIOBaHHS TMPOLECY CYIIIHHSA MHBHOI JIPOOUHU
MPOBOJIMIIOCS. HAa OCHOBI METOAY KIiHLIEBHX €JIEMEHTIB i3 3aCTOCYBaHHSM IIPOrPaMHOI0
nakera Flow Vision Ta MaTeMaTUKO-CTATUCTUYHUX METOLIB.

Pe3ynbraTi i 06roBopeHHsi. Po3pobiieHa MaTeMaTHYHAa MOZCIL HATa€ MOJKIIHUBICThH
BU3HAYUTH THCK TEIUIOHOCISI B CYNIMJIBHIA Kamepi, IO 3aJeKUTh BiJ| IIBUAKOCTI
TEIIOHOCIS 1 KOHCTPYKIIT Ia30p03MoIiIbHOrO IPUCTPOIO, Ta ONTUMAIIBHI PEXUMH POOOTH
CYNIMIBHOI YCTAaHOBKH. PiBHOMipHE HarpiBaHHS Ta BHUCYIIYBaHHS IPOAYKTY
TICEBJIO3P1KEHOMY CTaHI B Oynb-SKid TOYII IEpEeTHHY CYMIMIBHOI KaMepu IIHEKOBOI
CyMIapKH JIOCSATAETHCS 338 PaxyHOK SIKICHOTO pO3NOAUICHHS TEIUIOHOCIS HajJ Ta3o-
po3noniIbHUM TprucTpoeM. OOIpYHTOBAHO JOIIBHICTh BU3HAUCHHS KPUTEpPito PeliHonbaca
3a HAIIBEMIIPUYHOI iHTepHoJsMmiiHOo (opmynoro B.JI. Topomko, JI.I. Posenbayma,
O.M. Togeca, moO IO3BOJWIO 3MEHIIMTH Ta0apUTHI PO3MIpU CYIIApKH. Y JIOCKOHAJIEHO
KOHCTPYKIIIIO ITHEKOBOI CYIIapKu, a came: IijJ HeppopoBaHy Ia30pO3NOAUIEHY PEIITKY
BCTaHOBJIEHO NPoQinb, SIKUH 3a0e3reuye HalpaBIeHUH PyX TEIUIOHOCIS Ta BUPIBHIOE THCK
TEIIOHOCIS 10 BCiil JOBXXUHI CYIIMIIBHOI KaMEpPH.

BucnoBku. BukopucTaHHs pe3ynbTatiB JOCITIHKEHb Il BAOOPY PEXUMIB CYIIiHHS Ha
eTani NpOeKTYBaHHs CYyLIMJIBHOTO 00JIaHAHHS JIa€ 3MOT'Y YIOCKOHAIUTH MPOLEC CYIIIHHS
MMUBHOI APOOMHU B IIIHEKOBI# cymiapiii.

KurouoBi cioBa: nuso, opoduna, cywtinms, wiHex.

MopeJroBaHHA Npouecy BiOpaniifiHOro cyniiHHsA COHAIHUKY NPH BUKOPHCTAHHI
Teopii mogioHoCTI

Banentuna bannypa, Irop 303ynsk, Bnaaucnas [lanamapuyk
Binnuyvxuii nayionanonuti acpapnuti ynieepcumem, M. Binnuys, Yxpaina

Beryn. Mera jpocnmipkeHb - pO3pOOMTH KpUTEpialbHE PIBHSHHS Ui PO3PaXyHKY
KIHETUKW CYIIIHHS HACiHHA COHSIIHMKA Yy BiOpauiiinii cymapui 3 U-nomiOHuM
KOHTEHHEPOM.

Marepianu i meromu. BukopucraHi OCHOBHI TONOXKEHHs Teopii HOAIOHOCTI JIst
TEIJIOMaCOOOMIHHHUX MPOLECIB, TUHAMIKA PYXY BiOpO3PIIKEHOTo MIapy CHITKOI MPOJIYKIIi,
METO/IH TEeTT0(i3MYHOTO EKCIIEPUMEHTY.

Pesyabratu i obroBopenHnsi. CkiajeHO KpuTepiajbHE DIBHSHHS B Y3arajabHEHHX
3MIHHHX TMIpOIIECY CYIIIHHS HACiHHS COHSINHWKY. Y 3B’SI3Ky 3 MajJuM Jialla30HOM
BUMIPIOBAaHMX BEJIUYWH Ta, BIAMOBIMHO, BEIUKOK pO30DKHICTIO uyuciaa CraHTOHA
y3araimpHeHi uuciaa CTaHTOHA BU3HAYEHO IIPU PI3HUX 3aBaHTAXEHHAX poOOUYOro
KOHTEHHepa Ha OCHOBI TpadikiB 3alie)XHOCTI MoAM(IKOBaHOrO BiOpamidHOrO 4Hcia
Cranrona Bix MoaugikoBaHoro BiOpauiiiHoro umcna Ilekne. CkiageHa 3aleXHICTh
JI03BOJISIE OLIIBII TOYHO BpaxyBaTH BiOpaliiiHi eeKTH IpH peasizalii TeroMacooOMiHHIX
MPOIIECiB, 30KpeMa 3O0UIBIICHHS IOBEPXHI TEIMIOMAacoOOMiHy, 3MEHIICHHS KoedillieHTa
BHYTPIIIHBOTO TEPTS Ta CYXOi B’SI3KOCTI TEXHOJNOTIYHOrO cepenoBuina. OCTaHHI YMHHUKH
CTBOPIOIOTh CHPHUATINBI YMOBH JJIsl TMOTEHUIHHOTO 3MEHIIEHHS EHEProBUTPAT IpH
TPaHCIIOPTYBaHHI W TEIUIOBIA 0OpoOIli cumkoi mpoaykiii. BiOpaliifiHa TexHoIOoruHa st
3aJIMIIAETECS OCHOBHMM (DaKTOpPOM JUIsi PEryJIIOBaHHS [IUHAMIYHOTO CTaHy o0 €KTa
00poOKH, 30KpeMa NpH IOTralieHHI HeCTaOUTBHOCTI CHCTEMH 3a PaxyHOK PO3CIIOBaHHS
€Heprii y CUIIKii Maci.
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BucHoBKH. PiBHSHHS pEKOMEHAYETHCS I PO3PAXYHKY KIHCTUKH CYIIIHHS HACIHHS
COHAIIHMKA B miana3oHi umcna Ilexite 1.3< Pe<2, mis CTeNeHi 3aBaHTaKEHHS PoOOYOro
koHTeriHepa 0,33<I1<0,67 Ta mpu BiTHOIICHHI TEMIIEPATyp 3€pHA i Yac CYIIiHHSI Ta HOTo
IIOYaTKOBOI'0 3HaYEeHH: B Mexkax 2,2<T<3,4.

Kurouori cinoBa: cywinns, 6ibpayis, COHAUMHUK, HACTHHSL.

AncopOuiiiHe 0OYHIIICHHS] BOIHO-CIIMPTOBUX PO3YMHIB Bill BHIIUX CIIMPTIB IIYHTITOM

Jlronmuina Menbhuk, Hatamis Tkaayk, Anaromiii Ky,
3inoBiit Menbhuk, Onena TypuyH
Hayionanvuuii ynieepcumem xapuosux mexnonociu, Kuis, Yxpaina

Beryn. Mera pocnmipkeHb - TIJIBHUIIEHHS SIKOCTI Ta OE3MEKH BOJHO-CIIHUPTOBHX
PO3YHHIB 32 paXyHOK BUKOPUCTaHHS MPUPOHOTO aICOPOSHTY IIYHTITY.

Martepianu i meronu. JloCimimKyrOTbCs BOJHO-CHMPTOBI PO3UYMHHM  KOHICHTPAL€I0
40% i1 npupomHuii afgcopOeHT mIyHriT. Po34yMH mpomyckanu uyepe3 miap IIyHriTY. Bwmicrt
BHUIIMX CHUPTIB BU3HAYECHO KAJIOPUMETPHUIHUM MeTON0M. [IOKOMITOHEHTHHI CKJIa]l BUIIUX
CIHMPTIB BCTAHOBIIIOBAJIM 3a JomoMoror xpomarorpada “Agileut HP-6890”, mo mae
kononky HP FFAP 50m/032 mm-mkm.

PesyabraTu i odroBopennsi. TpuBaicTs B3a€eMOJil BOAHO-CIIUPTOBOIO PO3YMHY Ta
myHrity 20 XB € ONTUMaJbHOI B Tpoleci ouuiieHHI. Bumii crmpté edexTuBHilIE
ancopOyIoThes mpH TeMmepaTypi posunny 0-10°C, smeHuryroun cBiit Bmict i3 12,5 o 1,5
mr/av’.  TTiABHINGHHS TEMIIEpPaTypd BOJHO-CIHPTOBOro posumHy i3 10 mo 25°C
CYNPOBOMKYEThCS  TMABUICHHAM KUTBKOCTI BHIIMX CIOHPTiB i3 1,5 g0 2 wmr/aM’.
[IpoBeneHHs mporecy OYMIICHHS IIPH TEMIlEpaTypi BOJHO-CIHPTOBOIO PO3YHHY BHIIE
25°C e meponineanm. LIyHriT ed)eKTHBHO aacop6ye MIKiAMMBI TS 310pOB’s TIOAMHY BHI
crmpti. Bwmict H-mpomamonmy 3menmyetscs 3 0,41 1o 0,14 wmr/mv’ Amaroriuno
3MEHIIyeThCSA BMICT i-nponanony — Bin 1,71 1o 1,35 mMr/am’. BMicT MetaHOTy y BUXiTHOMY
BOJIHO-CIIUPTOBOMY pO34HHi 3MeHIyeThest 3 0,0016 10 0,00035 mr/mv’. Lle mosicHIoEThCsE
TUM, IO IIYHTIT Ma€ PO3BUHEHY MOPHUCTY CTPYKTYPY Ta BHCOKI a/ICOPOIiKHI BIACTUBOCTI.
HasiBHICTD pOAOBHII IIYHTITYy, HOrO HEBHCOKa BapTICTh Ta EKOJOriyHa Oe3IeuHiCTh
00YMOBJIIO€ HOT0 BUKOPUCTAHHS JJIsl OUHMIIEHHS BOIHO-CITUPTOBUX PO3YHHIB. 3MEHIICHHS
KOHLIEHTpALlil BUIIUX CHHPTIB Y BOJHO-CHHPTOBHX PO3YMHAX IMOKPAIIYE OPraHONENTHYHI
BJIACTHBOCTI aJIKOTOJIbHUX HATOIB 1 ITiIBUIIYE TXHIO CIIOKUBYY SIKICTb.

BucnoBku. Pesynbrat AoChi/pkeHb PEKOMEHIYETbCS BUKOPUCTOBYBATH LIS
BUPOOHMIITBA aJKOTOJIBHUX HAIOIB. Lle MOKpaIuTh IXHIO SIKICTh 1 Oe3MeYHICTb.

Kunro4doBi ciioBa: ankozonw, ouuwennsa, wiyneim, aocopoyis, cnupm.

I'igponmaamivni i nudysiiini napaMeTpu e1eKTPOOCMOTHYHOI0 3HEBOJI0KEHHS
TMeKTUHOMICTKOI CHPOBMHHU

Irop ITanamapuyk, Oxcana 303ymsk, Bnaaucnas [Mamamapuayk
Binnuyvxuii nayionanvnuti acpapnuti ynieepcumem, M. Binnuys, Yxpaina

Beryn. Ilpu 3HEBONOXKEHHI TMEKTHHOMICTKOI CHPOBHHM IIOCTAa€ HEOOXIIHICTH
MiJBUIICHHA e(pEKTUBHOCTI BUJIYYCHHS 3B’s3aHOI BOJOI'M 3a YMOBHM MiHIMIi3aIlil
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MOMIKO/DKEHHST  KJITUHHOI ~ CTPYKTYpH, 1O MOXKHa peasli3yBaTH 3a  paxyHOK
€JIEKTPOOCMOTHYHOTO BiITUCKYBaHHS BOJIOTH.

Marepianun i meromu. BukopucTaHO aHATITHYHI METOAM JOCHIHKEHHS, IO
IPYHTYIOTbCS Ha Cy4YacHMX KOHIENIIAX Teopii TOBEpXHEBOrO MIapy, OCHOBHHX
TIOJIOXKEHHSIX TIAPOJIMHAMIKU Pi3HUX CEPENOBUIN Ta €JIEKTPOIUHAMIKU pyXy AUQY3i1HHOI
piavHA.

Pe3yabTaTn i 00ropopeHHsi. EnekTpoocMOTHYHE 3HEBOJIOKEHHS CIIPHUSIE CKOPO-
YEHHIO TPUBAJIOCTI CYIIIHHSI CUPOBHHH, 3HW)KEHHIO BTpPAT 010JIOTIYHO aKTUBHHX PEYOBHUH.
BusHaueHo pIBHSHHS CHIM €JIEKTPOOCMOTHYHOI Ju(y3ii, OCHOBHI 3aKOHOMIPHOCTI
€JIEKTPOOCMOTHYHOTO KIHETHYHOTO IPOIECy pyXy piakoi ¢as3u, 3ae)KHOCTI OCHOBHHUX
napameTpiB  eNeKTPOriAPOJMHAMIKM OCMOTHYHOTO MAacOIEpPEHECEHHs. 3 YypaXyBaHHIM
0COOJIMBOCTEH MEKTHHOMICTKOI CUPOBUHH OTPUMAHO 3aJISKHICTh IJISl CHIIM €JIEKTPOKiHe-
TUYHOTO TUCKY Ha MUQY3iiHY pimuHy. 3a peaizallii eJIeKTPOOCMOTHYHOIO 3HCBOIOKECHHS
03Ha4YeHOI CUPOBUHH Ha €KCIIEPHUMEHTAILHO-IIPOMHUCIIOBIH MOJIEIi TeXHOIOTIYHOI MallTHHH
SK 1HTeHCcU(iKauiiHi YMHHUKIB Oy oOpaHi: BIOpPOBIALIGHTpOBA it HA Macy MPOIYKII,
IO [JI03BOJISIE MAaKCHUMaJbHO ii YIIIIBHUTH TPH MPOIMYCKaHHI EJIEKTPUYHOIO CTPYMY;
CTBOpPEHHSI BiOpO3Ba)KEHOI'O0 CTaHy NPOAYKLII Ha ApyroMmy erami OOpoOKM, HIO Hajae
MOXIIUBICTh 3HAYHO 301MBIIMTHA €(PEeKTUBHICTH Jii KOHBEKTUBHOTO MOTOKY TEILIOHOCIS.
Taxi ¢axropu pa3oM i3 €IeKTPOOCMOTHYHOIO CKJIJOBOIO iCTOTHO MiJBHIIYIOTH PYIIIHHY
CHITY JIOCTIJDKYBAHOT'O TIPOLIECY 3HEBOJIOXKEHHSI.

BucnoBkn. MiHiMi3amilo MONIKOIKEHHS! CTPYKTYPH MEKTHHOMICTKOI CUPOBHHU TPH
MiIBUIIEHHI ITIOBEPXHI MacoOOMiHY MOXKHa IOCATHYTH TaKOX 3a PaxyHOK CTBOpEHHS
BiOpO3piKEHOT 0 1Iapy.

Kunro4oBi ciioBa: suesonooicenns, enekmpoocmoc, nekmut, 2iopoouHamixa.
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AHHOTAIIMMN

MuweBble TeXHOJI0rMmn

HccnenoBanue cocTaBa NUILEBBIX IMYJIbIaTOPOB ANNITIHIEPUHHOI NPHPOABI
MeTO/I0M HH(PPAKPACHOH CIIEKTPOCKONHHA

Haranbs Mypnsikuna', Mapuna Sauena', Enena Ynarosa',
Enena Yinenna', Mapuna Mypibikuna®
1 - Xapvkosckuti 20cy0apcmseeHHblll yHUusepcumem RUManust U mopeoe&iu, Xapovkos, Ykpauna
2 - Hayuno-mexnonoeuyeckuii komniexc « Mncmumym monoxpucmannoey Hayuonanenoii
arkademuu Hayk Ykpaumnwi, Xapvkos, Ykpauna

Beenenue. lccnenoBaHo cocTaB THMIIEBBIX  3MYJIBraTopoB, IONYYEHHBIX W3
padUHUPOBaHHOTO MOACOIHEYHOTO Macia B MSTKUX YCIIOBUSX C LENBIO ONPEACICHUS] B HUX
COJIEp)KaHMsl MOHO- M JTMALMIITIIUIIEPOB JKHUPHBIX KHCJIOT M J0Ka3aTelIbCTBAa COXPAaHEHHUs
ACCEHIMANBHBIX OMOJNIOTMYECKH aKTHBHBIX KOMITOHEHTOB, 3aMEIJICHHS IPOIECCOB
TEPMOOKHCIICHUS.

Martepuansl u MeToAbl. KadecTBEHHOE M KOJMYECTBEHHOE M3Y4YEHHE COCTaBa
SMYJIBTaTOPOB ALMITIHIEPUHHONW TPUPOJIBI, ITOTYIEHHBIX B MSTKUX ycioBusx (35...40 °C),
BBINOJHEHO C HMCIONB30BaHUEM HH(ppPaKpacHO#l criektpockonuu Ha Dypbe-crekrpomerpe
Perkin-Elmer Spectrum One FTIR Spectrometer Mmeronom pa3aaBieHHOH Karuiy.

Pesyabratel W  o0cyxaeHue. l3yueHo wWH(paKpacHble CIEKTPbl  HOBBIX
SMYJIBraTOPOB AlMIITIIUIEPUHHON TPUPOALI M BBINOJHEH aHaJIW3 XapaKTePUCTUYECKHX
MOJIOC ~ TIOTJIONMICHHUS, OTHECEHHBIX K COOTBETCTBYIOIIMM THUIAM BAJIEHTHBIX U
neOpMaITHOHHBIX Komebaruii Tpuarpranepusos (1110 e, 1173 em™, 1244 em™ - W(C=0)
sctepos; 1377 em™ u 1416 em™ - 6,(C-H) B rpymmax —CH; u —CH,—; 1736 eMm™ - (C=0)
scTepoB; 2855 em™ 1 2927 em™ - C-H) B rpymmax -CH,-; 3009 cm™ - v,(C-H) B rpymmax
-CH=CH- B yuc-opme), THIPOKCUIBHBIX TPYIIT MOHO- U AUALUTIINIIEPUHOB XKHUPHBIX KHCIOT
(3435 em™), nepBuanbIX crmpTos (1061 cv™).

JlokazaHO TPUCYTCTBHE B COCTaBE HOBBIX 3MYJIBIaTOPOB MOHO- U JHMAIMIJIUIIEPUHOB
YKUPHBIX KHUCJIOT ¥ YCTAHOBIICHO, YTO OJaroiapsi MSTKUM YCJIOBUSIM MX TMONYYEHHs OHU HE
coJiep)KaT TPaHCH30MEPOB M B HUX COXPAaHEHHl HEHACHIIIEHHBIE KUCIOTHl B HATHBHOU
dopme.

Ha ocHOBe BBIYMCIIEHHBIX CHEKTPAJIbHBIX XapaKTEPUCTHK (ITMKOBOW WHTEHCHBHOCTH,
UIMPHHBI TIOJIOCHI TOIVIOMIEHUS], TUIOMAaM S, OrpaHWYeHHOH KPHUBOH M TOPU3OHTAJIBHOM
HYJIEBOW JIMHWEH) IMOCTPOEH TIpayMpOBOYHBIA TpaduK 3aBHCUMOCTH BEJIWYMHBI S OT
MacCOBOH JIOTM MOHO- M JHAIMIVIMLEPUHOB B MOJENBHBIX Kommozumumsx E471 c
papUHIPOBAHHBIM TOICOITHEYHBIM MacioM. C IIOMOIIBIO MOJTYYEHHOTO YPaBHEHUS MPSIM O
OIIpeJIeJIeH0 CyMMapHOe COJepKaHHe MOHO- M JTUALMIITIIUIEPUHOB KHUPHBIX KapOOHOBBIX
KHCJIOT B HOBBIX ITUINEBBIX 3MYJIbraTopax, KOTOpoe coCTaBuio 54,2+1,2%.

BuiBonbl. Ilpennoxeno ucnonszoBanue merona MK-crextpockonuu mjist perieHus
3a/a4 KOJIMYECTBEHHOTO ONpENENeHHss MOHO- M JUALUIIHLIEPHHOB >KUPHBIX KHCIIOT B
AMyJbratopax psiaa auwiriaumnepuHoB E471.

Karouesbie caoBa: IMYb2AMOP, ayunenuyepun, MOHOAYUNIIUYEPUH,
CNEeKMpOCKONUsl, NO2A0UjeHUe.

340 —— Ukrainian Journal of Food Science. 2014. Volume 2. Issue 2



—— Abstracts ——

HN3meHenusn KapoTuHa B Mpouecce moIiyueHusl NMUIIEeBbIX 110631301( Ha OCHOBC MOPKOBH

lamuna banaypenko, Anekcannp beccapab, TathsHa JIeBKOBCKast
Hayuonanvnwiii ynueepcumem nuwegvix mexnonozuil, Kues, Yxpauna

Brenenue. Llenn uccienoBanuii - pa3padoTka HOBBIX TEXHOJOTHMYCSCKUX PEIICHUN IS
OoJyiee TIOJHOIO HCHOJNB30BAHUS IOJE3HBIX CBOWCTB MOPKOBH JUISl TOJYYEHHS JBYX
KapoTHHCO/Iep KAIHX MO YHKIIMOHAIBHBIX MMUIIEBHIX J00AaBOK B CYXOM H YKHIKOM BHIIE.

Martepuansl U MeToAbl. Vcrnonb3oBanuck KOpHEIUIOAbl MopkoBu coprta lllanTane
2461, MOPKOBHBIN COK, BBDKMMKH, TIOPOIIKOOOPa3HbIi KapOTUHCOEPIKAMI 000raTHTENb
C MOpPKOBHBIX BBDKHMOK, JKHAKHH  KOHICHTPUPOBAHHBIA  KapOTHHCOEPIKAIIHi
HAIIOJIHUTENh M3 MOPKOBHOI'O COKa M IPOAYKIHS KOMIUIEKCHOH IepepaboTKh MOpPKOBH.
XUMHUYECKUH COCTaB BCEX 00pa3lioB ONPEAEISIN COrJIACHO MEXIYHAPOIHBIM CTaHAAPTaM.

Pesyabratel UM oOcyxkaeHme. B pabore  mpemiokeHa — KOMIUIEKCHAs
pecypcocOeperaromiasi TEXHOJIOTHsI MepepabOoTKd MOPKOBH C MONYYEHHEM JBYX 0a30BBIX
KapOTHHOCOZEPIKAIUX MMPOAYKTOB-CyXoro u xwuakoro. Cyxoi odboraturens "Kaporunka',
MOJYYEHHBI B TIPOU3BOJICTBEHHBIX yCIoBHsX MmyTeM CBU-cylku MOPKOBHBIX BBDKHMOK,
OTJINYaeTcsl BBICOKUM cojiepkaHueM P-kapotuHa (148,0-154,0 mr/100 1) u xieruatku (11
/100 ). XKuakuii HaoHUTENs "MOPKOBHBIN Meq", MOJTY4EeHHBIH Ha OCHOBE MOPKOBHOI'O
coka (70% cyxux BemiecTB), OoraTeiii Ha caxapa (52-55 r/100 r), B-xaporun (mo 11-12
Mr/100 1) u mekTHHOBBIE BemecTBa (10 4 1/100 T).

[Tony4eHHbIe MPOAYKTHI MOABEPraid Pa3NYHBIM TEXHOJOTHUECKUM BO3JEHCTBUAM.
MO)XHO OTMETUTH CPaBHUTEIIFHO BHICOKYIO YCTOWYHMBOCTH MOJTy4EHHBIX MHIIEBBIX 100aBOK
K pa3lUYHBIM PEXUMaM TEXHOJIOTMYECKOro Ipolecca.

AnpoOHpOBaH ps TEXHOJNOTMH MO TONYYEHHIO KOHCEPBUPOBAaHHBIX MPOJYKTOB C
UCIIONIb30BaHUEM Hamnonuutens "MoOpkoBHBI Mex", a Takke pa3paboTaHbl HOBBIE
PeLenTypbl KOHAUTEPCKHUX M XJICO00YIOUHBIX H3ICIIU.

BeiBoabl. IlonmyueHHble KapOTHHCOAEpKAIIME MPOAYKTHI MOXKHO HCIIOIB30BaTh B
MTUIIEBBIX TEXHOJOTUSIX B KaU4eCTBE MOIH(YHKIIMOHATIBHBIX 000ralaronmx 100aBOK.

KaroueBble c10Ba: Mopro6sb, KapomuH, CyuKd, KOHYenmpuposanue, 000asxa.

AHanu3 CIIEKTPOB )IHq)q)y:{HOl"O OTPAKCHUSA CYyX0ro MOJIOKa U UX CBA3b C
TEXHOJOIHICCKUMU NMapaMeTpaMu

Kpucrtuna benunckast, Hatanss ®anenapi,
Bnanumup Hocenko, Cernana JIMTBUHYIYK
Hayuonanvnwiti ynueepcumem nuwegvix mexnonozuil, Kues, Yxpauna

BBenenue. C 1enbl0 yCOBEPIIEHCTBOBAHMS MPOJYKTOB JJsi JETCKOTO MUTAHMS
MPOBEJIEHBl HUCCIIEIOBAHMUSI COCTaBa CYXOro MOJOKa J>KHUBOTHBIX. V3ydeHHe CIEeKTpOoB
TG GY3HOTO OTPAKEHUS Pa3IMYHBIX MUIIEBHIX MPOIYKTOB AET BO3MOXKHOCTh OIPEIEIIAThH
pa3TUYHBIC (PU3UKO-XUMHUUCCKHE ITOKA3aTEIH.

Martepuanbsl u MeTonbl. MH(ppakpacHbIC CIEKTPHI OTPAXKCHUS CYXOTO MOJIOKA,
KOTOpOE TMpeIaracTcsl HCIOJIb30BaTh B JETCKOM IIMTAHUM, OBUIH HCCIICOBAHBI C
roMoIisio pudopa «Mudpamua-61». Cruekrpsl auddy3HOro OTpaskeHHUs CYyXUX MOJIOYHBIX
MPOJYKTOB U3ydasuch B quana3zone 1330-2370 uMm ¢ marom B 10 HM.
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Pesynbratel m ob6cy:xkaeHue. CriekTpbl qud@y3HOr0 OTpakeHHS CYXOro MOJIOKa
TaKUX JOMAalIHUX JXHBOTHBIX, KaK KO3bl, KOOBUIBI M OBIBI HECKOJIBKO CXOXH, HO Ha
OTIpeNIeNIEHHBIX JUIMHAX BOJIH CYIIECTBYIOT U 3HAUMTENbHBIE pasnuuusa. Bce uccienyemsie
CIEKTPbI OTPa)KEHHsI KOOBUIBETO U KO3bEr0 CyXOr'0 MOJIOKa IOJO0HBIE IO CBOel (hopme.
CriekTp OTpa)K€HHs1 OBEUBEr0 CYXOI'0 MOJIOKA HECKOJIBKO OTJIMYaeTcs oT mpeaplaynmx. Ha
JutnHe BOJHBI 1720 HM Ui BCeX TpeX CIEKTPOB HAOIIOJACTCSl MUHUMYM OTpPa)KEHHUs, HO B
CHEKTpe KOOBUIBEro MOJIOKA 3TOT DKCTPEMYM 3aMETHO MEHbIIE. AHAJIOIMYHBIE BBIBOJIBI
MOJKHO CJIeNIaTh, aHATU3UPYs CIIEKTPhI Ha JauHAaX BoiaH 2310 u 2350 aM. K ocobeHHOCTSIM
clefayeT OTHECTH M TO, 4TO B HMHTepBajie AIUH BoMH 2010-2220 HM CIeKTp OTpaskeHHs
KOOBUIBETO CYXOrO MOJIOKA IIPEJCTaBIsEeT COOOH MOHOTOHHYIO KpPUBYIO C OIHHM
JKCTpeMyMOM Ha JuthHe BoaHBI 2110 HM. B To jxe BpeMs B ciekTpax OTpakKeHUSI OBEYBETO
1 KO3BEr0 CYyXOro MOJIOKa MPOSBISAIOTCA 110 ABa 3KCTpeMyMa Ha anuHax BoiH 2060 u 2170
HM COOTBETCTBEHHO.

BaxHBIM CHIEKTpasbHBIM JMAINla30HOM sIBIIseTCsl MHTepBai JUIMH BoiaH 1480-1500 HMm,
KOTOpBII OTBe4aeT 3a Hajguyue OenKkoB B oOpas3max. OcoOeHHO TITyOOKMH MHHHUMYM
XapakTepeH Uil KOOBUIbErO0 MOJIOKa, KOTOpPOE B CBOEM XHMHYECKOM COCTABE HMEET
HavMeHbIIee KOJMYECTBO OEJIKOB, YTO MOATBEPXKAAETCS HE3aBUCHMBIMHU OIBITAMHU.
Coneprxanue 0eKka B KO3bEM M OBEYHEM CYyXOM MOJIOKE CYIIECTBEHHO HE OTIIMYaeTCs. JTO
KayeCTBEHHO MOATBEP)KIAIOT, Pe3yIbTaThl aHAJU30B CIEKTPOB OTPAsKEHHUS.

BouiBonwbl. [IpoBesennsie rccnenoBanus TUQ@y3HbIX CIIEKTPOB OTPAKEHHsSI B OJIMKHEM
nH}ppakpacHOM Juana3zoHe OOHAPYKWIIM CYIIECTBEHHBIE pa3jiW4Hsi B CHEKTPAJIHLHOM
pacIipe/ieieHly JJIsl KO3bEro, OBEYbEro U KOOBUILETO CyXOro MOJIOKA M JIajli BO3MOYKHOCTh
IIPOBOJUTH KaYeCTBEHHBII aHAIN3.

Kiro4eBble cj10Ba: M010KO, CHEKMPOCKONUSA, CNEKMP, AHATU3.

KucaoMo0109HbBI HAIUTOK C AHTHOKCHUIAHTHBIMHA CBoOiicTBAMH

Hatanus Jankas, Enena I[TomoOuii
Hayuonanvnwiii ynueepcumem nuwegvix mexnonozuil, Kues, Yxpauna

Brenenue. lcnonp3oBanye NeKTHHa U P-BUTAMUHHOTO KOMILIEKCA, BBIIEIICHHOTO U3
3€JIEHOT0 Yasi, B KadecTBe (PYHKIMOHAIBHBIX MHTPEAMEHTOB KHCIOMOJIOYHBIX HAIUTKOB
MO3BOJIUT PACHIMPUTh ACCOPTUMEHT, YJIYYIIUTh KOHCHUCTEHIMIO T'OTOBOIO MPOIYKTa, a
TaK)Ke TOBBICHTH €I'0 MUILEBYIO IIEHHOCTb.

Martepuansl U Meroabl. OLEHKY BKyca M 3amaxa KHCIOMOJOYHOTO HamMTKa
MPOBOJIMIIM  C KCIOJb30BaHWEM MPO(UIFHOIO METO/a, OCHOBAaHHOTO Ha TOM, 4YTO
OT/IEJIbHBIE UMITYJIBCHI BKYCa U 3amaxa, 00beAnHsSICh, Jal0T KAYeCTBEHHO HOBBIH MMITYIIbC
COBMECTHOM BKYCOBOM W JYIIMCTOM XapaKTepUCTHKH THponaykra. VccnemoBaHnue
CTPYKTYPHO-MEXaHUYECKUX CBOMCTB UCCIIENyEMBIX 00pa3I0B MPOBOIIN HA BUCKO3UMETPE
tuna  «Peotect-2». OpraHonenTUyeckue IMOKa3aTeIH  HANMTKOB  OLEHUBAIH C
UCIIOJIb30BAaHUEM MSTHOAUTFHOW IIKAJIBI JUIsl OLIEHKH BBIPAKEHHOCTH COOTBETCTBYIOLIETO
oOpa3ia.

Pesyabratel W oOcyxaenme. HaubGonmee omnTumanbHbi Tpoduiie MO BCeM
paccMaTpuBaeMbIM  JIMCKPENTOpax IONy4ua oOpas3ell KUCIOMOJIOYHOrO HalHTKa C
LIUTPYCOBBIM TIEKTHHOM, KOTOPBIH XapaKTepu3yeTcsi KaKk TapMOHUYHBIA, KACIOMOIOYHBIH,
OCBEXKAIOIIUH, C BRIPAKEHHBIM IIUTPYCOBBIM 3aIIaXOM.
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Ha ocHoBaHMU HcClTeIOBaHUI 00pA3IOB KHCIOMOJIOYHOIO HAITUTKA YCTAHOBJICHO, YTO
OHU OTHOCATCS K KOAryJSAIHOHHBIX CTPYKTypaM. [IpOBENCHHBIM aHAIN3 PaCCUUTAHHBIX
PEONIOTHYECKUX ITapaMeTPOB IIOKa3aj, YTO HCCIeAyeMble 00paslbl C IEKTHHOM Hu P-
BUTAMHUHHBIM KOMILICKCOM OTHOCSATCS K CTPYKTYPHUPOBAaHHOMY TBEPIOMOMOOHOMY Teja,
AMEIOT HaWOOJBIIYI0 TPOYHOCTh CTPYKTYPUPOBAaHHBIX CBs3€d, WM CBOHCTBEHHA
TUKcOoTponus. HaumOonee NpPOUYHBIA CTPYKTYPHPOBAaHHBIA Kapkac HaOMOaeTcs B
HCCIIEAyeMOM o0pasiie ¢ cojiepxkaHueM (PYKTOBOrO TIGKTWMHA U P-BUTaMHUHHOTO
KOMILJIEKCA, a TAKXKE C COMEPIKAHUEM IIUTPYCOBOTO ITEKTUHA.

BoiBoasbl. [Ipu ucnonb3oBanuu GpyKTOBOro MEKTUHA ¢ P-BUTAMHHHBIM KOMILICKCOM
3HAYUTEIBHO YJIYYIIACTCS KOHCHCTCHIMSA M CTPYKTYpa KHCJIOMOJIOYHOTO IPOAYKTa, a
TakKe JIyqIlie MPOSABIISIOTCS JUCKPENTOPhI BKyca U 3amaxa.

KaroueBble ciioBa: mosnoko, nekmun, eumamurn P.

IIpuMeHeHne MOJMMEPOB B KauecTBe HOCHTe el 115
HHKANCYJISIMHA 0JIeOPEe3NHOB CIIenuii

Bacunmnii [Tacuunsiii, FOnms Xomenko, Maneda [TomymOpux
Hayuonanvnwiti ynueepcumem nuwegvix mexnonozuil, Kues, Yxpauna

Beenenne. OO6oOmeHa wHpOpPManMs MO OJEOpE3UHAM  CHEUHH, pPa3IHYHBIM
nonuMepaMm Uil UX WHKAICYJSAIUM W HCCIENOBaHBl CHCTEMBI HOCHTENEH Ha OCHOBE
MaJIbTOAEKCTPHHA U AUOKCUIA KPEMHUSI.

Matepuanbl U MeToABbl. MaTepuasoM HCCIeNOBaHUH OBUIM WHKAICYJIHPOBaHHBIC
(dopMBI ONeope3MHa poO3MapUHa M UYEPHOTO TIeplia, WHKAICYJIMPOBAHHBIE CMECHIO
MaJIbTOAEKCTPHHA U AMOKCHUAA KpeMHUs. M3ydann BIUSHMS KOHIEHTPALUH OJEOPE3UHA B
KOJIOACHBIX M3JENUSAX Ha H3MEHEHHE HX CEHCOPHBIX IOKazaTelded M CTaOMIbHOCTH
MUKpPO(DIOpBI BApEHBIX KOI0AC MO CTAHAAPTHBIM METOANKAM.

PesyabraTtel W o6cy:knenue. [IpencraBieH 0030p BO3MOXKHBIX HOCHUTENEH JUIst
oneope3uHoB. OmUcaHbl MOCIEIHUE PE3YJbTAaThl UCIBITAHUN 110 HOCHUTEINSM, TAKUM Kak
YIIIEBOJBI, KpaxMajbl, MaJbTOJIEKCTPUHBI, Kamenu, nporenHbl. Ocoboe BHUMaHHE
yaensiercss TperMYLIecTBAM M HEHNOCTaTKaM  KaXJIOW CHUCTEMBbl  WHKAIICYJISIUH.
[lokaspiBaeTcss M aHAIM3UPYETCS BIUSHUE Pa3IMYHBIX KOMOHMHAIMHA ITOKPBIBAIOIINX
MaTepHasoB Ha A(PPEKTUBHOCTh WHKANCYJSIIUU. ONHCHIBAETCS MCCIENOBAHHE CHUCTEMBI
HOCHTENEHl Ha OCHOBE MaJIbTOJIEKCTPUHA M JHOKCHIA KPEMHHUS ISl MHKAICYITHPOBAHUS
OJICOPE3UHOB YEPHOro Ieplia U po3MapuHa. [IpuBeneHb! AaHHBIE O OAKTEPUCTUTHIECKOM
BO3/ICHCTUBUY MHKAIICYJTUPOBAHHBIX (POPM OJIEOPE3NHOB TEpIia YEPHOT'O U pO3MapHHa.

[Nomyuen koMILIEKC "TOCTb-Xa3sMH" OJIEOpPE3UHA YEPHOTO TepIia, WHKAIICYIUPOBAHOT O
B cMecu MaibronekcTpuna (JIE15-20) u nquokcuna kpemuus (A300) B cooTHomeHn: 95:5.
Cpok XpaHEeHHUs] BapeHbIX Koj0ac ObUI yBENWYEH BIBOE B CIIydae HCIIOJIb30BAHHS ITOTO
KOMIUIeKca "rocTb-xa3suH" B KoHueHTpammu 0,2%. Coaep)kaHue uepHOro IMepia B
BapeHbIX konbacax cocraBmiio 0,042%, 4yTo He MpEBbIIIAeT MAKCHMAIBHO YCTAHOBJICHHBIN
YPOBEHB.

BeiBonbl. MukarncymupoBanHas (opMa oJeope3rHa 4YepHOro Iieplia, a TakXkKe ero
KOMOWHHUPOBAHUE C HHKAICYJIHUPOBAHHOW (DopMOW oJicope3nHa pO3MapHHA B IPOIIECCE
XpaHeHHs: CTaOWIM3MPYIOT 3HAUYeHHE MUKPO(QIIOpHI JIydille, YeM HWHKAICYJIHpOBaHHAs
(opma oseope3rHa po3MapHHa, JaKe IPU YBEITUUEHHUH JI0JIU PACTUTEIHHOI'O HATIOTHHUTENS
1 BJIaT' HA OCHOBHOE CBIPbE.

KaroueBsie cinoBa: uépnuiii nepey, posmapun, Koabacad, 01eope3ut, UHKANCYIayusl.
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YcTaHOB/IeHHE PABHOBECHOI0 COCTOSIHMSI BOJOK ¢ TIoMombio 'H SIMP cnekTpockonuu

Ouer Ky3smun', Bepa Tononsauk’, Banepuit Muporuyk'
I - Hayuonanvnwvuii ynusepcumem nuwegolx mexronoauti, Kues, Yxpauna
2 - Jloneykuii HayuoHanbHblli YHUSEPCUmen 3KOHOMUKYU U MOP206IU
um. Muxauna Tyean-bapanoeckozo, [oneyx, Yxpauna

Beenenne. llens uccrmenoBaHMif -  BBIABIEHHE  PaBHOBECHOIO  COCTOSHUS
THJPOKCIJIBHBIX TIPOTOHOB 3TaHOJa M BOABI B BOJKaX M BOJAKAX OCOOBIX, TPOM3BE/ICHHBIX B
Vipanse, ¢ momomnsio 'H SIMP crieKTpoCKOMHH.

Marepuajbl 1 MeTobl. C IOMOIIBIO MEPHO MUTIETKH 3a/1aBaJIM HEOOXOTUMBIN 00beM
(0,3 M) Boaku wid BoAkM ocobOoit. Heobxomumblit mis pabotel cucrembl LOCK'a -
neritepueBoit cradbummzanuu SIMP cniektpomerpa aneToH-dg - BHEITHHUIH CTaHIapT, KOTOPBIHA
OTJIENIEH OT MCCIIeyeMOro BEIIECTBA, BHOCHIIU B aMITyJy B KaIllMJUISIpe CHEHAIbHOH (OpMBI,
3armick criektpos ' H SIMP 1 06paGoTKy JaHHBIX IPOBOIMIH B COOTBETCTBHH C HHCTPYKIIUEH,
kotopas npunaraercst K @ypre SIMP criekrpomerpy Bruker Avance 11 (400 MHz).

Pesynbratel M o0cy:kaeHue. OKCHEPHUMEHTAJIBHO  ONpENENCHBl  3JEMEHTHI
YCTAHOBJICHUS TEPMOJANHAMHYECKOTO PABHOBECHS TMAPOKCUIBHBIX MPOTOHOB 3TaHOJA U
BOJBI B BOJAKAX M BOJKAX 0coObIX ¢ momompio 'H SIMP crektpockomun. BbimeneHst 3
rpynmbsl 00pa3lioB MCXOIS W3 PaBHOBECUsS] THAPOKCHIIBHBIX TPYII IIPOTOHOB BOIBI U
JTaHONA:  HEYCTAaHOBMBILETOCS,  IEPEXOAHOT0,  YCTAHOBHBILETOCS  pPaBHOBECHS.
VYcTraHoBUBIIEECS PAaBHOBECHE XapaKTEpU3YeTCsl HAJIWYKMEM B THUAPOKCHIBHOM TIpymme
oObemuHeHHOr0  yHHMTapHoro curHaita EtOH+H,O  (Ogooninzo=4,75...4,80  ppm).
HeycranoBuBmieecss UM IepexoJHOE pPABHOBECHE XapaKTEpU3YIOTCS HAIUYHEM B
THJPOKCUIIBHOM Tpynme NByX pasieibHbix curHanoB EtOH (8gop=5,34 ppm) u H,O
(0120=4,72...4,75 ppm). OTINIATETFHOH HUX OCOOCHHOCTBIO SBISACTCA TO, YTO
HEYCTaHOBUBIIIEECS] PABHOBECUE XAPAKTEPU3YETCS SIBHBIM IPUCYTCTBUEM THAPOKCHIBHOIO
nporona stanona (EtOH), a mepexomHoe - Hanuumem enBa 3amerHoro curHaina EtOH,
KOTOPBIM XapakTepu3yeT TIepexoJ] OT YCTAaHOBUBUIEIrOCS K HEYCTaHOBUBIIEMYCS
PaBHOBECHIO.

BeiBoabl. CymiecTByeT MNPUHIMNUATIBHOE OTJIWMYME TOBENEHHUS THIPOKCHIBHBIX
MIPOTOHOB 3TaHOJa ¥ BOJBI B BOJIKaX M BOJKaX 0coObIX. [TomyueHHbIe paBHOBECHBIE CHCTEMBI
MIO3BOJIIOT YCOBEPIIEHCTBOBATh TEXHONOTMYECKUM TIpollecC MPOM3BOACTBA BOAKM Ha
JIMKEPO-BOJIOYHBIX MPEANPHUSTHAX IS CTaOMIM3aIMY KauecTBa TOTOBOH MPOIYKIIHH.

KoaroueBslie cnoBa: gooka, pasnosecue, 2uOpOKCUT, NPOMOH, CNEKMPOCKONUS.

Bausinue coOOTHONIEHUsI BOIHOMH M MacJ/isiHO| (pa3bl IMYJIbCHil ¢ KpaxmMajaoM Ha
BSI3KOCTb, IVIOTHOCTh, Pa3Mep YacTUILl 1 MYTHOCTb CUCTEMbI

Okxkcana Jlyrosckas, Bacunmit Cunop
Hayuonanvnwiti ynueepcumem nuwegvix mexnonozuil, Kues, Yxpauna

Beenenue. HeoOxoammo oONpenenuTh ONTHMAalbHOE COOTHOIIEHHE BOTHON W
MAacCIIsHOM (a3, pekuMa CMENIMBaHus ABYX (a3, BBIOOp MapaMeTpoB OMOIEHH3AIlUH, B
KOTOPHBIX MOJNYYAETCs YCTOWYHMBAS SMYJIbCHOHHAS CUCTEMA.

Martepuaiabl u MeTAbl. [ HWcCenoBaHUM TOTOBWIHCH 5 00pa3loB IMHIIEBBIX
OMYJIBCUH C MEPEMEHHBIM KOJIHMYECTBOM MACISIHON (ha3bl M IOCTOSHHBIM KOJHYECTBOM
crabunuszaropa (Kpaxmania) U 5 00pa3ioB MUIIEBBIX IMYIbCHI C HCIOIB30BAHHEM PA3HOTO
KOJIMYECTBA KpaxMaJja IPU IMOCTOSTHHOM KOJHUYECTBE MaCsTHON (ha3bl. BA3KOCTH IMyJIbCHIA
ompeneneHa Ha BuckosuMmerpe Brookfield, pasmep vactui - Ha Mukpockorne Eastcolight
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92012-ES (100x, 250x, 550x, 750h), myTHOCTh - Ha MyTrHOMeTpe 2100b, MIOTHOCTH - Ha
J1a00paTOPHOM apeoMeETpeE.

Pe3yjabTaThl M 00CYy:KIeHHE. AHAIU3 SMYIbCHH C IEPEMEHHBIM KOJHYECTBOM
MAaCIISHOM (ha3bl U MOCTOSHHBIM KOJIMYECTBOM Kpaxmalia MOKa3bIBaeT, YyTO 4YeM OOJIbIie
MOKa3aTeb MACIAHOM (ha3bl, TEM BBIIIE BSI3KOCTh, MYTHOCTh, IUIOTHOCTH, pH u pa3mep
YaCTHI[ SMYIIECHH, HO pa3Mep YacTHI[ HE JOJDKEH MPEBBIIATE | MKM. AHAJIN3 SMYJIbCHI ¢
HCITOJIb30BAHMEM PA3HOr0 KOJUYECTBA KpaxMaja IPH MOCTOSHHOM KOJIHYECTBE MAaC/ISHOM
(ha3bl MOKa3bIBACT, YTO YeM OOJIbIIE KpaxMaia B COCTaBE MPOAYKTa, TEM MEHBIIIE pa3sMep
YaCTHI[ SMYJIbCHHM, MYTHOCTb, YTO YJAyYIIAeT CTAOMIBHOCTh 3MYJIbCHOHHOH CHCTEMBEIL.
VYBenuueHne KONUYECTBa CTaOHIM3aTOpa YIy4IaeT CTaOWIBHOCTh IMYJIBCHH, TaK Kak
YMEHBIIIAETCS Pa3Mep YacTHIl, HO Maj0 BJIMSAET Ha MYTHOCTh. IIpH HEZOCTATOUHOM
KOJIMYECTBE CTAOMIM3aTOpa O0pa3yrOTCS YaCTUIBI pasMepoM Ooiee 1 MKM, 9TO MOXKET
MPUBECTH K IOSABJIEHHIO <OKMPOBOI'O KOJBLIA» B CHCTEME MpU XpaHeHuH. Jlydmimii
pe3yNbTaT UCCAEIOBAHMS IMYIBCHIA ¢ KPaXMajOM COCTOMT B TOM, YTO ObI 3TO MOJIYYUTH
MaKCHUMAaJILHOE KOJHYECTBO YaCTHIL OKOJIO 1 MKM.

BoiBoabl. Pe3yabTaThl MOTYT CIYXKHTh OCHOBOW JUIA CO3MaHHS TEXHOJOTMH
MPOU3BOJICTBA IMYJIBCUI KaK Kilacca MUIIEBBIX MPOAYKTOB M HOBBIX ITUIIEBBIX MPOTYKTOB.

KaroueBble C10BA: KpAXMaL, dIMYAbCUsL, 20MO2EHU3AYUSL.

AHOMAJIbHBIE CBOMCTBA B BOJIHBIX PaCTBOpPax nmojaucaxapujaon

Oxcana MenbHuk, Banepuit Mank, Bragumup baxmau
Hayuonanvnwiii ynueepcumem nuwegvix mexnonozuil, Kues, Yxpauna

Beenenue. VccnenoBanue pU3NKO-XMMUUECKHX CBOWCTB CYCIICH3HMH MOJIMCAXapHIOB
B IIMPOKOM UHTEpBaJE€ MEXAHWYECKHX HANPsDKEHHH | TeMIeparyp BaXXHO MpHU
000CHOBaHNY TEXHOJIOTUUECKUX PEKMMOB ITPOU3BOJICTBA THIIEBBIX MPOIYKTOB.

Martepuansl 1 MeToabl. 'oToBunn 0,5 % cycnieH3uu ryapoBoii, KCaHTAaHOBOW KaMeau
1 KaMeIu poXKOBOro aepena, 1,5% cycnensuro nektuHa u 10 % cycneH3u0 HaTUBHOTO
KapTodelbHOro Kpaxmaia B AUCTWIIMPOBAHHON Bojze. Bece cycrieH3nn TepMocTaTHpOoBain
B Teyenre 30 MUH IPH Pa3THUYHBIX TeMIepaTypax B auanasone 20-90°C.

Pesyabratsl u o0cy:xkaenne. CyliecTBOBaHHEe Ha JTU]paKTorpaMmax HCCIEAyeMbIX
MO CaxXapuIoB MIMPOKOHN IMOJOCH CBUIETEIBCTBYET O TOM, YTO MPU UX PAaCTBOPEHUU B
BOJIE CYIIECTBYIOT HJIM OOpa3yroTCsi accolMaThl MOJIEKYN IMOJMMepa M BOIBL. AHanu3
Mukpodotorpaduii  00pa3IOB MOJUCAXAPHUIOB IMOATBEPXKIAACT 5TO. KpHCTATUUHOCTH
accoIMaToOB KaMeeH MpOosBIIsIeTCs JOBOJIBHO €1a00, YTO MOXKET OBITh CBSI3aHO C OTJIIMYHOM
OT KpaxMaJoB CTPYKTYpOW CaMuX MOJIEKYJ Kameleld C pa3BEeTBICHHBIMH OOKOBBIMU
nersmu. C TIOBBIMIEHHEM TEMIIEPaTyphl BOIHBIX PACTBOPOB Homucaxapuao Beime 40° C
paspymaercss  KBa3sUKpUCTAJUIMYECKass CTPYKTypa KOMIUIEKCOB — MOJIEKYJd, pacreT
MOABIYKHOCTh MOJIEKYJI PAacTBOpa, B pe3yJIbTaTe Yero BO3HUKAET Ooliee HeYNopsoueHHas
cTpykrypa. IIpu 3TOM MOMKHA YBETMYMBATHCS IUIOTHOCTH PAcTBOPA, KOTOpPAs BBI3BIBAET
TOBBIIICHHE €ro Bs3KocTH 10 Temneparypsl 40° C, Bbllle KOTOPOil BA3KOCTh HAUMHACT
yMeHbIIAaThCA. Takoe aHOMaJbHOE IIOBENEHHE pAcCTBOPOB  MOXKHO  OOBSICHUTH
nonmuMOpP(GHBIME TIPEBPAICHHSIMH B [Hana3oHe TemmepaTyp 35-55° C camux Moneky
MOJNMCaxXapuoB TIPH  YBEIWYEHMH CBOOOABI  JBW)KEHHMH, 4YTO  IOJITBEPIKAAETCS
CYIIECTBOBAHUEM SK30TEPMHUYECKOTO MHKA Ha KPUBBIX M depeHnnanbHoi ckaHupyomnen
KaJIOPUMETPHUH.

BeiBon. B pesyibrate momuMop¢HBIX MpeoOpa3oBaHMi YBEIMYHMBAETCS aKTHBHOCTH
MOJIEKYJI ITOJTUCAXapH/IOB B MEKMOJIEKYIISIPHBIX B3aUMO/ICHCTBUSX.

KunroudeBble ci10Ba: nonucaxapud, Kpaxmaii, K6A3UKPUCMANL, CYCHeH3Us.
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Biansinue 4acTHYHOTO TrHapo/in3a Ha IKCTParupoBaHue 0eJIKoB
U3 MOJACOTHECYHOI0 mpoTa

Tamapa Hocenko, Oxcana Kybaituyk, Haranbs BoBkonas, Anena Uepcra
Hayuonansnwiii ynugepcumem nuujesbix mexuono2ull

BBenenmne. lccienoBaHo BIUSHHE CTENEHH THUIpPONU3a OENKOB B IPHCYTCTBUU
HelTpanpHOU mpoTeassl Bacillus subtilis Ha TPOIECC DKCTPArUpOBaHUSA OCIKOB W3
MOJICOTHEYHOr0 1poTa. [IpoaHaiu3upoBaHa KOPEIUISALMS MEXKIY CTEIeHBIO THAPOIIN3a
6e1K0B U 3(p(PEeKTUBHOCTBIO X 3KCTPArUPOBAHUSI.

Matepuansl u Metoabl. CTeneHb THIposn3a OENKOB ONMPENENsUIN KaK YBEeIHIeHHE
KOHIIEHTpPAIMK OEJKOB, PAaCTBOPHMBIX B TPUXJIOPYKCYCHOW KHCJIOTE, B CPaBHEHUH W3
KOHTPOJbHBIMH oOOpasuamu. KoHIeHTpanuio OenKoB B OKCTpaKTax ONpEAessuIn
(hOTOMETPUIECKUM METO/IOM.

PesynbraTel U o6cy:kaeHne. OnpeneneHrue KOHICHTPAIIMM OCITIKOB B IMOJYYCHHBIX
HKCTpAKTaX II0KA3ajo, YTO IIIaBHAs YacTh OENKOB AKCTPAarHpoBallach B TeueHHe NepBbix 20
MuHyT. KoHIIeHTpanust O0eKOB B SKCTPAKTaX, MONYYEHHBIX C MCIIOJNL30BAaHUEM IPOTEasbl,
ObUTa IIPUMEPHO B JIBa pa3a BBINIE B CPaBHEHHM M3 KOHTPOJIBHBIMH oOpasiamu. [Ipm
HU3KOM COOTHOIIEHUH (pepMeHT:CyOCTpaT CTENeHb T'MApoNHu3a OeJIKOB Oyia JOCTATOYHO
HU3KOW — B mnpexenax ot 3,5 % mo 5,2 %. Ilpu yBenmuueHUH COOTHOIIEHHS
(bepMeHT:CyOCTpaT CTENEeHb THIPOJIN3a yBeIHUuBaiach u gocturana 9,0-9,5 % B TeueHHe
40-60 wmunyr. Takoii ypoBeHb THApONHM3a OENKOB MOXET NPUBOAWUTH K
YCOBEPLICHCTBOBAHUIO (YHKIIMOHAIBHBIX CBONCTB OEJIKOB, B TO BPeMsl Kak 0oJiee BHICOKHIA
YPOBEHb THPOJIM3a BBI3BIBAET IMOTEPI0 (DYHKUIMOHAIBHOCTH OeikoB. Takum o0Opa3om,
CTENeHb THIpPONM3a OENKOB 3aBHCElla OT COOTHOUICHUS (epMeHT:cyOcTpaT W OT
JUTUTENBHOCTH PEAKIHH.

[Nonyuena HenuHelHass MOAENb OUEHKUA S(P(PEKTUBHOCTH DKCTPAarupoBaHUs OEIKOB
Kak (pyHKIMH OT COOTHOIIEHHs! (PepMEHT:CyOCTpaT M OT JJIMTEIbHOCTH. Takash MOjeNb
oxBatbiBaeT 92,81%  MONMY4YEHHBIX  OKCHEPUMEHTAIBHBIX  JAHHBIX M XOpOIIO
anmpoOKCUMUPYET TONydeHHble pe3yiabTaThl. CyllecTByeT  IOCTATOYHO  BBICOKAs
KOppeJsHs MEXAY KOHIIEHTpalel OelIKOB B SKCTPAKTaX CTENEHBIO THAPOIN3a OEIKOB.

BouiBoabl. YacTnuHbIN THAPOIN3 OENKOB MOACOIHEYHOrO IIPOTa IOJ BO3JEHCTBHEM
HEWTpaJbHON IMpOTea3bl YBETUYMBAJ KOHIIEHTPALUIO OENKOB B AKCTpakTax. llomydeHHas
MOJIETTb MOXET OBITh UCIIONIB30BaHA ISl IPOrHO3UPOBAHUS CTENIEHH THAPOIN3a OENKOB MpH
OKCTParMpOBaHWU WX B MPUCYTCTBHUHM IPOTEOJUTHYECKUX (EPMEHTOB a TaKke HX
(YHKIIMOHAIBEHBIX CBOMCTB.

KiroueBrble ¢JIOBa: n00COIHEeUHUK, 2UOpOaU3, OEl0K, npomeasd, 2uopoIu3ama.

OforaieHne MUIIEBbIX MPOIAYKTOB ICCEHIHUATBHBIMM MUKPO3JIEMEHTAMH U
fe30macHOCTD KU3HHU YeI0BeKa: 0630p JIUTePaTyPhI

Kpucruna Omensuenko, Makcum TlomymOpuk,
Mapuna Kupkosa, Maneda [Tomym6pux
Hayuonanvnwiii ynueepcumem nuwegvix mexnonozuil, Kues, Yxpauna

Brenenue. /IeranpHoe UCClieIOBaHIE B3aMMOICHCTBUN MUKpo3aeMenToB (Mn, Fe, Cu,
Se, Zn, I u np.) B OpraHM3Me YEJIOBEKa IMO3BOJISCT PEIIUTh s MPOOIeM, CBSI3aHHBIX C
MIPEIYNPEKICHUEM U JICUCHHEM OO0JIe3HEH, BRI3BAaHHBIX JUCOATaHCOM MUKPOJIEMEHTOB.
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Marepuanbl 1 MeTOAbI. [IpoaHanu3upoBaHa COBpEMEHHAs JINTepaTypa O MPUHITUIIAX
oOoraieHusl MUIIEBBIX MPOAYKTOB MUKPO3JIEMEHTaMU. PaccMaTpUBaIuCh TakKue BOIPOCHI,
KaK OCTpas TOKCHYHOCTb, 3HAUCHHE, OMOJIOTHYECKas POJb M PACCTPOMCTBA, BBI3BAHHBIC
HETOCTATKOM THX MHUKPO3JICMEHTOB.

Pesynbratel u oOcy:xkaenme. OOoraiieHHe MHUKPOIJIEMEHTaAMU  HEOOXOIUMO
TIIATEIBHO KOHTPOJIUPOBATh, IPUHUMAS BO BHUMAaHUE TOKCUYICCKUH 3((EKT, BEI3bIBACMBII
MTOBBIINICHHON KOHIICHTPAITUEH 3THX 371eMeHTOB. CUUTAETCs, YTO POCT moTpedyieHus Zn ¢ 5
mo 20 Mr B JeHb B pAalMOHE IHMTAaHWHM 4YEJIOBEKa HEOOXOJUMO KOMIICHCHPOBATH
yBenuueHueM B 16 pa3 ymortpeOnenwe Cu C Ienbl0 coxpaHeHus Oanmanca. CorjiacHO
9KCICPUMCHTAIIBHBIM ~ HMCCIICAOBAHUSAM, POCT KOHIICHTPAIlMM KAXKIAOrO W3  ITUX
MUKPODJIEMCHTOB TPUBOJUT K YMCHBIICHHIO OWOMOCTYITHOCTH KaXJIOr0 W3 HHX.
OIHOBpEMEHHOE YCBOCHHS 3CCCHIIMAIBHBIX MHKPOIICMEHTOB MOXKET  YIJIyOJATh
KOHKYPCHIIMIO MEXIYy HHMH, HAYMHAS C KHUIICYHHKA W 3aKaHYUBAs CICIU(PHUCCKUMU
B3aUMOJICHCTBUAMU ¢ O€JKaMH, JHraHIaMd M TOMY HoAo0Hoe. BzamMoneiicTBue Mexmy
MHUKPOAJIEMEHTaMHU MOKET ObITh KaK CHHEPTUYECKUM, TaK U AHTAarOHUYECKUM.

BoiBoapl. HambGonee BaKHBIMH MHKpPOJIEMEHTAMHU JUIsI OpraHM3Ma 4YellOBeKa W,
COOTBETCTBEHHO, A OOOTalleHHs MHIIEBBIX MPOAYKTOB sBsitoTca Fe, Zn, I u Se, B
YaCTHOCTH XJICOOIICKAPCKUX.

KaroueBsle cinoBa: muxposiemenm, yunk, obozawenue, oeuyum, moKCUdHOCmb.

BuotexHosormsa, MMKpobuonorus

BansiHue anunpogyKTOB HA CTPYKTYPHO-MeXaHHYecKHe U (PU3HKO-XUMHYeCcKHe
cBoOlicTBa fiorypra

1 . L1 2
Heonwuna JlomoBa ', Cepreit Haproxssiii , Onbra CHeXKo
I - Benoyeprosckuii HayuoHanbHwlli azpapHslii ynueepcumem, 2. benas Llepkoev, Yrpauna
2 - Hayuonanenwiil ynugepcumem 6uopecypcos u npupooononvzosanus Yepaunol, Kues, Yxpauna

Brenenue. IIpemioxkeHo MOBBICUTH OMOJIIOTHYECKYIO M MPOOHMOTHYECKYIO IIEHHOCTH
Horypra no0aBieHHEM MPOIYKTOB MmuenoBoacTBa. OpeaeneHo BIMUSHUE 3TUX NPOIAYKTOB
Ha MOTPeOUTEIHCKHUE CBOMCTBA HOTYpTa.

Matepuanbl u Metoabl. lcronb3yemble MaTepualbl: HOPMAIM30BAHHOE MOJIOKO,
cyxue OakTepHajbHbIe 3aKBACKH CYOIMMAalMOHHOM CYIIKH, MeJA aKallud, MaTO4HOe
MOJIOUKO, mbUIbLa. OTOOp, TOATOTOBKA W HWCHBITAHUS IPOBOAMINCH C TOMOUIBIO
CTaHAapTHBIX METOAOB aHaiu3a. PeonorMueckue mnapaMeTrpbl ObUIM  ONpeNesieHbl ¢
UCIIONIb30BAaHUEM POTAIMOHHOIO BHcKo3uMerpa. CrTemeHb CHHepe3uca Obuia ompereleHa
myTeM (QUIBTPALMK, BIAaroyAep)KHBAOUIas CIOCOOHOCTh — ITyTEM IEHTPH(YTUpOBaHUsL.
Jlis onpenenieHnst OTHOCUTEIBHON BA3KOCTH HCIIOIB30BAIA BUCKO3UMETP TEUEHHSI.

Pe3yabraThl U obcy:xaenue. M3yuenne s3pQekTHBHOM BI3KOCTH 00pa3loB MOKa3alo,
4TO N00aBJIEHUE B HOTYpT Meaa B KoiudecTBe 5% yBennmuuBaeT 3(pQeKkTHBHYIO BS3KOCTh
MPU HE3HAYMTEIFHOM Pa3pylIeHus CrycTka Ha 28+1% 1 yMeHbIIaeT — MPU CYHIECTBEHHOM
paspymeHus Ha 72,5+2, 5%. OOpa3ipl ¢ MEIOM U MAaTOYHBIM MOJIOYKOM pa3pyIlaivCh
ObIcTpee M UMENTU BBICOKUI HHIeKC TekydecTr — 0,451, HO UX THKCOTpOIHAs CTOCOOHOCTh
ObuTa BHIIIE, YeM B KOHTPOJBLHOH Tpymme. BHeceHne B HOrypT KOMILIEKCHOW NOOaBKH
Mela, MaTOYHOIO0 MOJOYKa M IbUIBIBI  CTAOMIM3UPYET BS3KOCTH M YCKOpSET
BOCCTAHOBJIGHHE €ro CTPYKTYpBl IIOCIE pa3pylleHus. OTO TOMOXET YIy4IIUTh
KOHCHUCTEHIIMIO [TOCIIE Pa3iMBa PU PE3EPBYapHOM CIIoco0e MPOM3BOICTBRA.
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HaumeHnbmiasi ycTOHYMBOCTh K BJIArooT/aud Oblla y o0pa3loB CO CMEChIO Mela H
MAaTOYHOTO MOJIOUKa — cHHepe3uc = 42mi, BY3 = 52%. Bricokas - ¢ 5% mena (39mn), u
BY3 — 55% cootBercTBenHO. ObOpaser conepxxanuii 5% mena, 0,2% MaTOYHOTO MOJIOYKA
n 0,2% TIBUTBIIBL, UMEN HE CaMble JTy4Illie CHHEPETUYECKUE CBOMCTBA CPElU ONBITHBIX ITPO0
Horypra, HO MO BCEM IIOKa3aTelsiM TPEBBIIANl KOHTPOIbHBINA. TUTpyeMasi KHCIOTHOCTH B
oOpaslax HWorypra ¢ MeJOoM B TE€UEHHE NEBSITH JAHEH Hapacraia ObICTpee, YeM y IpYTux
uccnenyeMbix odpasnax. Ha miecteie cyTkM XpaHeHus: oHa cocraBuia 6onee 150 °T, yro
BBIIIIE fonycTuMoi HopMbl Ha 10°T.

BoiBoabl. HannmyuymvMu nokasateisiMu Blajiesl HOrypT, UMEBIIMM B CBOEM COCTaBe
KOMOMHHUPOBaHHYIO I00aBKY C alTUIPOAYKTOB (M€, MATOYHOE MOJIOYKO, IbUIbLA - 5%, 0,2
u 0,15%, COOTBETCTBEHHO).

KiroueBble cjioBa: med, nueioso0cmeo, tocypim.

ABTOMaTM3aLMSA TEXHONIONMYECKMUX npoLieccos

AJaroputMsl 6bIcTPOro npeodpasopanus @ypoe B 3a1a4ax cNEKTPAJbLHOI 00padoTKH
CHUTHAJIOB B CHCTEMAX PeaJIbHOT0 BpeMeH!

TatbsHa 3UHYEHKO
Hayuonanenviti ynusepcumem nuwesvix mexuonoeuti, Kues, Yxpauna

Brenenue. PaccMOTpeHBI alropuTMBbl peanu3anin ObICTporo npeodpasoBanust Oypbe
(BII®) B cucremax 1udpoBoil QHUIBTpaliK CHI'HAJOB, MMO3BOJISIONINE COKPATUTH O0OBEM
BBIUMCIICHUA U BpeMs 00paboTKH '"CKOMB3SImICH" MMOCICIOBATEIBHOCTH TUCKPETHBIX
KoJieOaHHH.

Metonpl. lcnonp3oBaH eAWHBI MaTpUYHBIA ITOAXOJ K aJITOPUTMaM OBICTPOro
JIMCKpeTHOro npeobpazoBanust Dypee.

Pesynbratel ®W o6cy:xkaeHue. JluckperHoe mpeoOpasoBanue Dypbe KOHEUHOU
TIOCJIE/IOBATENIFHOCTH OTCYETOB IMPEACTABIISETCS B KOMILIEKCHOW MaTpUYHOM (opme, YTO
MI03BOJISIET ONPENENIUTh CTPYKTYPY MOJHOIO pacnapajielMBaHus Ipolecca CIeKTpaaIbHON
00paboTKY MO MPUHIMIY pa3peXUBaHUs 110 BPEMEHH HIIM Pa3peKUBAHUS MO YacTOTE LIS
"CKOJB3SIIIEeN" MOCIeN0BaTEIFHOCTH JUCKPETHRIX KoeOaHuil. PazpaboTaHbl alropuTMBl,
MO3BOJISIIONIME PEANU30BaTh OMNEpaIio '"CKOMB3ALIETo" CIEKTPAJbHOIO aHajlu3a ¢
MaKCHMAaJIbHBIM HCIIOJIb30BaHHEM LU(PPOBOH MH(POpMAUK O CHEKTpe Al MPEIbIIYLIEro
MOJIOXKEeHNs “‘BpeMeHHOro okHa”. Kpome Toro, mpu MaTpU4HOM IIOJXOAE B CaMOM
aITOPUTME 3AJI0KEHBl OCHOBHBIE TPYINUpYIOUIHE (QparMeHTsl It  3PQEeKTHBHOrO
pacrapauienBaHus BEIYUCIUTEIBHOTO MPOIEcca CIEKTPAIbHONH 00paboTKU MO MPHHITUITY
paspexuBaHUSl 10 BPEMEHHM WIIM pa3peXHWBaHWs [0 YacToTe, B TOM 4YHCIE IS
"CKONB3SIMEN" IOCIe0BAaTEeNbHOCTH JUCKPETHRIX KojeOaHuid. B kadecTBe mnpumepa
paccunTaHbl 3HAYCHUS «IIOBOPAYMBAIONIMX MHOXKUTENEi» s auckperHoro dypre —
npeoOpa3oBaHus MOCIIENOBATENILHOCTH 16 OTCYETOB pPaJHOJIOKAIMOHHOTO CHTHajda C
«maroM cxonexeHus» AN=4. Jlnst 16 OTCUETOB CIIEAYIOIIETO «BPEMEHHOIO OKHAa»
coriacHo cxeme 12 u3 16 3HaYeHUWi Ha BBIXOJE MOAYJIsI 0OpaOOTKH HE MEPECUUTHIBAIOTCS
(2-4 cTpoku 1o 4 37€MEHTa NEPBOro «OKHA» CTAHOBATCS 1-3 CTpokaMu BTOPOro okHa, 2-4
CTPOKHU BTOPOT'O «OKHa» CTAHOBATCS 1-3 CTPOKaMU TPETHETO «OKHA» H T. 1.), U TOJIBKO 4 n3
16 Hy)HO BBIYUCIISITH Ha KQXKJOM IIare «CKOJIbKEHUS.
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BoiBoasl. [IpemioskeHHBIC aITOPUTMBI CYIIIECTBEHHO COKPAINAIOT 00BEM BBIYHCICHUN
U MOT'YT OBITh HCIOJB30BaHBI, HAIPUMEP, B aBTOMATH3MPOBAHHBIX CHUCTEMaX O0pabOTKU
PaJAMOJIOKAIIMOHHBIX CUTHAJIOB, PA0OTAIOIIUX B PEaIbHOM BPEMEHHU.

KarwueBsble ciioBa: azcopumm, paduonoxayus, 6vicmpoe npeobpazosanue Pypoe,
cnekmp.

Pery.ﬂnponanne HaNPAXKCHUA — HpHOpHTETHBIﬁ METOA MOBBIINICHUA
3(l)(l)eKTPIBHOCTl/I CUCTEM 3JIEKTPOCH36)R6HHFI MUIIECBBIX MPOU3BOIACTB

Bnanumup ecrepenko, Anekceit Jlanpko, Anexcanapa Illecrepenko
1 - HayuonanvHoltl ynusepcumem nuwesvbix mexvonocuti, Kues, Yxkpauna
2 - “L&G meter”, Kues, Yxpauna

Beenenue. IloBbICUTH S(PEKTUBHOCTH CHCTEM JIIEKTPOCHAOKEHHS NpPEATIPUSTHIA
MTUILEBON MPOMBIIIJIEHHOCTH PEKOMEHIYeTCsl yTeM PEryINPOBAaHUs HANIPSKEHHUS.

Matepuanbl W MeToabl. PerymupoBanue HampsokeHUsS - S QEKTUBHBIA MeETox
MOBBINIEHUST A(PQPEKTUBHOCTH CUCTEM dIIeKTpocHaOkeHHs. OTKIOHEHHE HANpSDKEHHsS -
MIPUOPUTETHOE 3a/laHue IpU  MPOEKTUPOBAHUU CHCTEM  DJIEKTPOCHAOXKEHUS.

Hcrnonb30BaHbl MaTeMaTHYeCKHE —ammapaThl TEOPUU BEPOSITHOCTH, MaTeMaTHUYECKOM
CTaTUCTHKH U TEOPHH MACCOBOI'O OOCITY)KUBAHHUS.

PesynbraThl W oOcy:kmeHme. PaccMOTpeHbl myTH TOBBINICHHS 3(dekTuBHOCTH
MUIIEBBIX TMPOU3BOJACTB IMYyTEM CHUKEHHUS TEXHOJOTMYECKHMX IMOTE€Ph, BBI3BAHHBIX
HEKA4YeCTBCHHBIM HampsykeHueM. [IpeuiokeH crmocod MOBHIIICHH KauecTBa HANPsHKCHUS.
Hcnonp30BaHue MOMYIPOBOIHUKOBBIX MPUOOPOB TO3BOJIAET MCKIIOUUTH Psijl HEMOCTATKOB
MEXaHUYECKUX TMEPEKII0YAIOIINX YCTPOHCTB (MHEPIIMOHHOCTh, HU3KHIA pecypc paboThl) U
OCTaBUTh OCHOBHOE €ro IPEHMYIIECTBO — CHHYCOUJTAIBHOCTH (HOPMBI  KPHBOM
HarpsbkeHus. Bo3aMOXHOCTh ¢ MOMOIIBIO TOMYIPOBOJIHUKOBBIX YCTPONCTB MPOU3BOAUTH
KOMMYTAIMi0 0€3 HMCKa)XCHHWsS CHHYCOHIBI B MOMCHT II€peXolia uepe3 HYJb IO3BOJISET
HUCKIIIOYUTh W TaKoW BaKHBIA HEJOCTAaTOK MEXaHHMUECKHX IepeKiIovareneii, Kak
JIUCKPETHOCTh. DTO MO3BOJIAET CO3AaTh CTAOMIN3aTOPhl HATPSHKCHUS BBICOKOW TOYHOCTH
Ha MIPHHITAIIE TACKPETHOrO PEryIMPOBaHUs IIEPEKITFOUECHIEM OTIaek TpaHcdopmaropa 6e3
pa3peiBa TOKa W HCKAKCHUS KPUBOH HANpPsDKEHHA. ODTUM OOBSICHACTCS MHOXKECTBO
HaIpaBJICHUN pPa3pabOTOK KaK y HAc, Tak W 3a PyOeKOM B HANpPaBJICHUHA 3aMCHBI
KOHTaKTOPHBIX KOMMYTAaTOpPOB B JeHCTByIOImMX cerogHs ycrpoicrtBax PIIH Ha
TUPUCTOPHEIE.

BruiBoabI. Pe3ynbrathl uHccienoBaHUS PEKOMEHAYEM HCIONb30BaTh Ha BCEX
MPEANPUATHAX THIICBONH MPOMBIILICHHOCTH C IICJbI0 MOBBIMEHUS 3()()EKTUBHOCTH
HCIIOJIb30BaHUS JIEKTPOIHEPTUH.

KiroueBble ciioBa: nanpsioicerue, 31ekmpoodbopyoosarue, yujepd, 1eKmpodHepus..
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Mpoueccbl 1 060pyaOBaHME NULLEBbIX NPOM3BOACTB

CHeKTpaJ’leafl nmoaMoae/JIb U3JIy4€HUs /I 3-D MOJICTUPOBAHUA CKUTAHUA METaAHA

[TaBen 3acanpko, Hukonaii [panako, SpocnaB 3acsaabpko
Hayuonanvnwiii ynueepcumem nuwegvix mexnonozuil, Kues, Yxpauna

Beenenue. Hamuune anexBaTHOM BanuAHOM MOJENM CXKUraHUS MeETaHa IIO3BOJIUT
MOJIETTMPOBATH MO00HBIE ITPOLIECCHI B MPOMBIIIIEHHBIX TOpEJIKaX.

Marepuansl 1 MeToAbI. MoenpoBaHe TOPEHUSI METaHa B TOpeiikax MPOBEIEHHO C
ucrionp3oBanueM mnporpammHoro obecnedennss FLUENT wu CFX. Koaddunuent
TIOTJIOIIEHH, TOJNyUYeHHBI Ha OCHOBE '"cephlX" MoOjedel, HCIpaBlIeH C y4eTOM 4YacTH
M3Ty4EeHUS YEPHOTO TeNla B CIEKTpaxX TPEXaTOMHBIX ra30B B IPOIYKTaX CrOPAHHUS.

Pesyabrathl nm obcy:xkaenme. Pabora orHocutcs k 3-D MozienupoBaHMIO Tpoliecca
"MsITKOrO" CKUT@HHsS MeTaHa, W, B YaCTHOCTH, pa3pabOTKe MOAMOJIENH OIpEeeHUs
pPaaAMalMOHHBIX XapaKTEepUCTUK MPOAYKTOB CropaHMs. BBINONHEH aHaIN3 pagualliOHHOTO
Te1ooOMeHa, Ha OCHOBE KOTOpPOro  pa3paboTaHa IIOAMOAENb JUI OHpeeleHHs
YCPEIHEHHOr0 JIMHEHHOro Kod(¢uuueHta mornomenus. JlaHHas MoJenb, YYUTHIBas
cpenHue 3HaUeHHsT KOAPQUIIMEHTOB MOTIIONIEHUs! MTPOIYKTOB CrOPaHusi, OCHOBBIBAETCS Ha
pacueTe CIeKTpaJIbHOW YacTH U3Iy4E€HUS] KOMIOHEHTaMHU JBIMOBBIX Ta30B MO OTHOIIEHUIO
K M3JIy4CHHIO aOCONIOTHO YepHOro Tena. beuta paspadorana CFX 3-D mozaens CKUTaHUS
MeTaHa B I[IWIMHIPUYECKOHW JabopaTopHOil Topenke. Mogens HWHKOPHIOPUpPYET
pa3paboTaHHYI0 IOAMOAETH CIEKTPAIFHOTO IIOIVIOIIEHHs. Pe3ynbTaThl  pacyeros,
BBINOJHEHHBIE B paMKax pa3paboranHoit CFX 3-D mMonenu, conocraBieHbl ¢ UMEIOMINMUCS
B JINTEPAType DKCIIEPUMEHTAJIbHBIMU JIAHHBIMH, TOJYYEHHBIMU IIPU COOTBETCTBYIOIIUX
pPeXMMax M pacXomHbIX mapamerpax mporecca. CormocraBlieHuEe JAEMOHCTPUPYET OJIM3KOe
COOTBETCTBHE PE3Y/IbTAaTOB, KOTOPOE MOATBEPXKAAeT aAEeKBaTHOCTh U  BaJUAHOCTh
pa3paboTaHHOW ONTHYECKOW TIOIMOJAENH JUIS ONpEACNEHHUS YCPEIHEHHBIX JIMHEWHBIX
K03((HUIMEHTOB NOTJIOMIEHHS TPOAYKTOB CTOPaHHs U BO3MOXKHOCTh IPUMEHEHUS TaHHOW
MOJIENU A7 pakTHyeckoro 3-D MoaenupoBaHus MPOLECCOB CTOPaHUS.

BouiBon. Paspaborannas mommojenb, Oyaydu HHKOpHopupoBaHHOH B 3-D mopens
CKWIaHHUSA MeETaHa, PEKOMEHAYyeTcs MJs HCIOJIb30BAaHUS B HHXKEHEPHON pacueTHOM
MIpaKkTUKe U B 3-D MoJenupoBaHUU MPOLIECCOB CrOPAHUsL.

KnroueBble cioBa: cocueanue, 2opeaxa, meniooOMeH, MOOeIUPosanue.

YCOBeleeHCTBOBaHHe nponecca Cymku NMUBHOI )IpOﬁl/IH])I B anmaparax ¢ KHIs M
CJIoOEM

Aunexcannp [Toxoxaes, Poman Slko0uyk
Hayuonanvnwiii ynueepcumem nuwegvix mexnonozuil, Kues, Yxpauna

Beenenue. C 11enpl0 yCOBEpIIEHCTBOBAHHS Tpollecca CYNIKM NMUBHOW JIPOOWHBI B
anmapaTtax C KHILIIMM CJIOEM H pa3paboTKOH HOBBIX KOHCTPYKIMH Ie1ecoo0pa3Ho
NPOBECTH MOJEIMPOBAHME M pacyeT TEXHOJOTMYECKHX IIPOLECCOB B HHX C
UCIIONIb30BAaHUEM  TPOrPAMMHBIX  CPEACTB  KOMIIBIOTEPHOTO  MOJEIHPOBAaHHUA U
SKCIIEPUMEHTAIIBHBIX HCCIIEIOBAHMMN.

Martepuanbsl m MeToabl. lccnenyercs mpolecc CyIIKM THBHOW JPOOMHBI B
IIHEKOBOW CYIIWIKE KHILIIEro cios. [IuBHas ApoOMHA HMMEET T'yCTYI0 KOHCHCTEHIIHIO
rpy00 pa3MOIOTOr0 3€PHOBOIO MPOIYKTa, CBETI0-KOPHUHEBBIH 1IBET, CIAKOBATHIH BKYC U
COJIOZIOBBIH 3armax, Oorarast MUTATEIbHBIMHU BEIIECTBAMH.
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MopenupoBaHue mporecca CYIIKA NHUBHOW JIpOOMHBI MPOBOAMIOCH Ha OCHOBE
MeToJla KOHEYHBIX 3JIEMEHTOB C NpHMEHeHHeM mporpammuoro mnakera Flow Vision u
MaTEeMaTHKO-CTATHCTHYECKUX METOJIOB.

PesyabraThl U obcy:xkaeHue. PazpaboraHHas mMaTeMaTuuecKas MOJENb MO3BOJSET
OIIPEJICINTh JIABJICHWE TEIUIOHOCUTENS B CYIIWIBHOH KaMmepe, KOTOpO€ 3aBHCHUT OT
CKOPOCTH TEIUIOHOCHUTENS M KOHCTPYKIMH TIa30paclpeieiuTeIbHOr0 YCTPOWCTBA, |
ONTUMAJIBHBIC PEKUMBI PabOTBHl CYINIWIBHOW YCTAHOBKU. PaBHOMEpHBI HarpeB u
BBICYIIMBAaHHUE TPOAYKTa B IICEBJOOKIKEHHOM COCTOSHMM B JIIOOOM TOYKE IepeceueHus
CYNIMIBHOW KaMepbl UIHEKOBOW CYIIWJIKM JOCTHraeTcs 3a CyYeT KadeCTBEHHOIO
pacripesienieHusl TeIIOHOCUTENS HaJl Ta30paclpeleuTeNIbHBIM yeTpoicTBoM. OO0CHOBaHA
Lenecoo0pa3HoCTh — ompeneseHusl Kpurepusi PeiiHompaca 1O TONYIMIIMPUYECKON
uHTepnonsauuonHoii ¢gopmyne B.JI. Topomko, JL.I. Posenbayma, O.M. Topmeca, uro
MO3BOJIMJIO  YMEHBUIMTh Ta0apuTHBIE pa3Mepbl  CYIIMIKH. Y COBEpIIEHCTBOBaHA
KOHCTPYKLMSI ~ IIHEKOBOW  CYIIWJIKH, a  HWMEHHO: 1Ioj  nephopupoBaHHYIO
ra30paclpeeuTeNIbHYI0 PElIeTKy YCTaHOBIEH TNpoQuib, KOTOpPBHIH o0ecrednBaet
HAIPaBJICHHOE JBIKEHHE TEIIOHOCHTENS W BBIPABHUBAET JAABJICHHE TEILIOHOCHTENS MO
BCel JUIMHE CYNTUIBHON KaMephl.

BuiBonbl. lcnonb3oBaHue pe3ynbTaTOB HCCICIOBAHMN JUIS BBHIOOpa PEXKHUMOB
CyINIKM Ha JTale IMPOEKTHPOBAHUS  CYMIMIBHOIO  OOOpPYIOBaHUS  IO3BOJSET
YCOBEPILICHCTBOBATH MPOILECC CYIIKH ITUBHOM APOOHUHBI B IITHEKOBOH CYIIUIIKE.

KiroueBble ciioBa: nu6o, Opoduna, cyutka, wHex.

MopnenupoBaHue Mpomecca BUGPAIIMOHHON CYIIeHKH MOACOJHYXa MPH
HCIO0JIb30BAHMH TEOPHH MOA00UsI

Banentuna banmypa, Urops 303ymsik, Bragucnas [Tanamapuyk
Bunnuyxuii nayuonanvHwill acpapHulil ynugepcumem, Ykpauna

Beenenue. Ilenp wuccnenoBanuii - pa3paboTaTh KPUTEPUAIBHOE YpaBHEHHUE IS
pacyera KMHETUKH CYIIKH CEMSH IO/ICOJIHYXa B BUOpaloHHOHN cymmike u3 U-o0pa3HbIM
KOHTEHHEPOM.

Marepuaibl U MeToAbl. VCrioabp30BaHbl OCHOBHBIE MOJIOXKEHHS TEOPHU TTONOOUS JUIS
TEIJIOMacCOOOMEHHBIX MPOIECCOB, TUHAMHUKH JBIDKEHUST BUOPOOXKIKEHHOTO CIIOSI ChIITy4eit
MIPOIYKIIMH, METOABI TETTO(U3HIECKOT0 SKCIIEPUMEHTA.

Pe3yabraTsl n 06cyxnenue. CoCTaBIeHO KpUTepHaIbHOE ypaBHEHHE B 0000IIEHHBIX
MepeMEeHHbIX Mpollecca CYIIKA CEMsH IO/COJIHYyXa. B CBS3M ¢ MasibiM JHMana3oHOM
U3MepsIeMbIX BEIIMYUH M, COOTBETCTBEHHO, OONBIIMM pacxoxaeHueM uucia CraHTOHA
orpezernsieM o0o0menHble yncna CTaHTOHA NP Pa3HBIX 3arpy3kax pabodero KoHTelHepa,
MIOCTPOUB TpaduKu 3aBUCUMOCTH MOANU(DHUIUPOBAHHOTO BHOpaloHHoro yucia CTaHToHA
oT Moau(UIMPOBAaHHOrO BuOparwoHHoro uucia Ilekne. CocraBieHHas 3aBHCHMOCTH
no3Boyisier  Ooinee  TOYHO y4ecThb BHOpanmoHHble d(dexTsl mpu  peanuzanuu
TEIJIOMacCOOOMEHHBIX ~ MPOLECCOB, B YAaCTHOCTH  yBEJIMYEHHWE  IOBEPXHOCTH
TerioMaccooOMeHa,  yMEHBIIEHUs ~ KOd(pQHIMEHTa  BHYTPEHHEr0  TPEHUS W,
COOTBETCTBEHHO, CyXOH BSI3KOCTH TEXHOJOTH4YecKol cpenbl. IlociaenHue GpakTopsl co3aaroT
OnaronpusiTHbIE yCIOBHS Ui  TOTEHIMAJILHOTO YMEHBILIEHUS OJHEpro3arpar IpH
TPAaHCIIOPTHPOBKE U TEIUIOBOM 00paboTKe chlmydeidl mponykuuu. BuOparmonoe
TEXHOJIOTUYECKOE  JIEHICTBME  OCTAeTcsi OCHOBHBIM  (DAaKTOPOM  JUI  PEryISUH
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JMUHAMHYCCKOTO COCTOSHHS OOBeKTa OOpaOOTKH, B YACTHOCTH TIPU IOTAIICHUU
HECTAaOMJILHOCTH CUCTEMBI 32 CUECT PACCCHBAHUS SHEPTHH B CBHITydeH Macce.

BoiBoabl. YpaBHEHHE pPEKOMEHAYETCS [UIS pacdyeTa KHHETHKH CYIIKH CEMSH
MOJICOJIHYXa B Jauama3oHe 4ucia mekire 1,3< Pe<2, mis cremeHu 3arpy3kd padodero
koHTeitHepa 0,33<I1<0,67 u mpu OTHOIICHUU TEeMIIEpaTyp 3€pHa BO BpeMs CYIIKH U €ro
HavyaJbHOTO 3HAUYeHUs B npeaenax 2,2<T<3,4.

KiroueBrble ClI0Ba: cyuika, eubpayus, nOOCOIHYX, CeMEHA.

Ancopﬁunonnaﬂ OYMCTKA BOAHO-CIMPTOBLIX PAaCTBOPOB
OT BBICIHIMX CIUPTOB IIYHTUTOM

Jtopmuna Menbnuk, Hatanes Tkauyk, Anatonuit Kyn, 3unoBuit Mensnuk, Enena Typuyn
Hayuonanvnwiii ynueepcumem nuwegvix mexnonozuil, Kues, Yxpauna

Beenenue. llenp nccienoBaHuii - TNOBBINIEHHE KadyecTBa M O€30MACHOCTH BOJHO-
CIHPTOBBIX PACTBOPOB 32 CUYET MCIOJIb30BAHUSI IPUPOTHOTO aCOPOEHTA IIIYHTUTA.

Matepuanbl U MeTOABI. VccrenyoTcs BOJHO-CIIMPTOBBIE PACTBOPHI KOHIIEHTpALUEH
40% W TpUPOOHBIA ancopOeHT HIYHIHT. PacTBOp mpomyckaiau uepe3 CIIOH IIyHTUTA.
ConepxaHue  BBICHIMX ~ CIIUPTOB  ONPEAENEHBl  KaJOPUMETPUYECKUM  METOIOM.
[TokOMITOHEHTHBIH COCTaB BBICIIMX CIHHPTOB YCTaHABJIMBAIM C ITOMOLIBIO XpoMmarorpada
"Agileut HP-6890", umeromero konouky HP FFAP 50m / 032 mm-mkm.

Pesyabratel u  o0cy:xkgenue. [IpomomkuTenbHOCTH  B3aUMOJCHCTBHS  BOJHO-
CIHUPTOBOTO pacTBopa W myHrura 20 MHH SBISIETCS ONTHMAJIBHON B IPOIECCE OYHCTKE.
Beiciine cnmptel addektuBHO ancopOupyrorcs mpu Temneparype pactBopa 0-10 °C
yMeHbIasice ¢ 12,5 mo 1,5 mr / am°. TloBbleHHe TeMIIepaTypbl BOJHO-CIUPTOBOTO
pactBopa ¢ 10 10 25°C conpoBoxaaeTcs MOBBIIIEHUEM KOJIUYECTBA BBICIIUX CIIUPTOB ¢ 1,5
70 2 mr / am’. TIpoBeleHHe mpouecca OYMCTKH TPH TEMIIEPAType BOJHO-CIHPTOBOIO
pactBopa Beie 25°C HenenecoodpasHo. LIyHruT a3 pekTnBHO agcopOUpyeT BpenHbIe st
3II0pOBbsI YeJIOBeKa Bbicuine crupThl. ConepikaHue H-nipornaHona ymenblaercs ¢ 0,41 mo
0.14 mr / am’. AHanOrHdHO yMeHbIIAeTCs coaeprkanue u-nporanonac 1,71 1o 1,35 mr/mv’.
CopeprkaHle METaHONa B MCXOJHOM BOAHO-CIIUPTOBOM pacTBope ymeHsbmaercs ¢ 0,0016
70 0,00035 mr/am’. DT0 OOBACHAETCA TEM, YTO IIYHTHT HMEET DA3BUTYIO MOPUCTYIO
CTPYKTYpPY ¥ BBICOKHE a/IcOPOIIMOHHBIE CBOIcTBA. Hamnune MecTopoXX/JIeHUi ITyHTHTa, €ro
HEBBICOKAsI CTOMMOCTB M DKOJIOTHYECKast 0€30MacHOCTh 00YCIIOBIMBAET €ro UCIIOIb30BaHHE
JUIE  OYMCTKH BOJHO-CIIUPTOBBIX PpAcTBOPOB. YMEHBUICHHE KOHIEHTPALUH BBHICIINX
CIIHPTOB B BOJHO-CHHPTOBBIX pacTBOpPax YIydllaeT OpraHOJEeNTHYEeCKHEe CBOWCTBa
AJIKOTOJIBHBIX HAIMTKOB U MOBBIIIAET UX MOTPEOUTEIHCKOE KaYeCTBO.

BoiBonbl.  PesynmbTaThl  MCClEOBaHWE — PEKOMEHAYETCS  WCIIONB30BaTh LIS
MIPOU3BOJICTBA AIKOTOJNBHBIX HAMUTKOB. DTO YIYYLIAT UX Ka4eCTBO M O€30MaCHOCTb.

KaroueBsle c1oBa: ankozoib, oyucmia, wiyHeum, aocopoyus, cnupm.

I'mapponnnamuyeckue u 1udy3noHHbIe TapaMeTPhI 31eKTPOOCMOTHYECKOT 0
00e3BJIAKUBAHNSA EKTHHOCOAEPKAIIET0 ChIPbA

Urops [anamapuyk, Oxcana 3o03yinsk, Bnagucnas [Tanamapuyk
Bunnuyxuii nayuonanvnwvill acpapuwiil ynugepcumem, Bunnuya, Yxpauna
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Beenenue. Ilpu 00€3BNaXMBAHUM TEKTHHOCOJEPIKAIIErO  CHIPhS  BO3HUKAET
HEOOXOAUMOCTD MOBBIIIEHUS () (HEKTUBHOCTH UCKITIOUEHHS CBS3aHHOM BIIary IPH yCIOBHH
MUHAMH3AIUN TOBPEXICHUS KIETOYHOH CTPYKTYpPBL, YTO MOXXHO PEaln30BaTh 3a CYET
AJIEKTPOOCMOTHYECKOTO OT)KUMaHHS BJIATH.

Matepuanbl u MeToabl. VCroip30BaHbI aHAJUTHYECKUE METOIBI HCCIIEJOBAHMS,
KOTOpBIE OCHOBBIBAIOTCS Ha COBPEMEHHBIX KOHIEHIHSX TEOPHH ITOBEPXHOCTHOI'O CIOS,
OCHOBHBIX TIOJIOKEHUSX THUAPOAWHAMUKH PA3HBIX CPEA M AJIEKTPOAMHAMHKU JIBUXKEHUS
1 y3HOHHOM KHUAKOCTH.

Pe3yabTaThbl H 00cy:KAeHHE. DIEKTPOOCMOTHIECKOE 00€3BIaKUBAHUE CIIOCOOCTBYET
COKPAIICHUIO JUTUTEBHOCTH CYIIKU CBHIPbsl, CHIKEHUIO TOTEPh OMOJIOTMYECKH aKTUBHBIX
BemiectB. OrmpesielieHbl ypaBHEHHSI CHJIBI 3JEKTPOOCMOTHYECKOW mu(p(dy3nn, OCHOBHBIC
3aKOHOMEPHOCTH 3JIEKTPOOCMOTHYECKOT0 KHMHETHYECKOTO IIPOLecca MABHXKECHUS IKHIKOW
(a3pl, 3aBHCUMOCTH OCHOBHBIX IapaMETPOB 3JEKTPOTHIPOIUHAMHUKH OCMOTHYECKOTO
MaccolepeHoca. YUHUThIBas OCOOEHHOCTU NMEKTUHOCOIEPIKAILEro ChIpbs, ObLIa IOJIydeHa
3aBHCHMOCTbD JUISl CHJIBI DJIEKTPOKMHETHYECKOTO JIaBJICHUs] Ha AUPQPY3UOHHYIO JKUIKOCTb.
[lpn peanuzanym 3JIEKTPOOCMOTHYECKOTO OOE3BJIAYKMBAHUS OTMEUEHHOI'O CBHIPbS Ha
SKCTIEPUMEHTAIBHO-IPOMBILINICHHOW MOJIETTM TEXHOJOTMYEeCKOW MAaIIWHBI B KadecTBE
UHTEHCUPUIUPYIONMX (aKTOpoB ObLIM HM30paHbl: BHOPOIIEHTPOOEKHOE [eiCTBHE Ha
Maccy NPOIYKIUH, YTO TIIO3BOJISIET MAaKCHMAIbHO YIUIOTHHTH €€ IpPH MNpPOIyCKaHUU
AJIEKTPUUYECKOTO TOKA; CO3/IaHHE BUOPOB3BEIICHHOI'O COCTOSHHS MPOIYKIUH HAa BTOPOM
sTarne o0pabOTKH, KOTOpae JaeT BO3MOXKHOCTh 3HAYUTENBHO YBEIUYHUTH 3PPEKTUBHOCTH
JIEWCTBUS KOHBEKTHMBHOI'O IIOTOKA TeruioHocutens. Takuwe ¢akTtopel BMecTe C
3NIEKTPOOCMOTHYECKOI COCTaBIIAIONIEH CYIIECTBEHHO MOBBINAIOT JBIKYLIYIO CHILY
HCCIIEyeMOro Ipolecca 00e3BIaKUBaHUA

BeiBon. MuHMMH3AIHIO TOBPEXKICHUS CTPYKTYPBI IEKTUHOCOIEPIKAILETO CHIPhS MPH
MOBBIIIEHUH TIOBEPXHOCTH MaccooOMeHa MOXKHO JIOCTHYh 33 CYEeT CO3JaHHs
BUOPOOKMKEHHOT'O CIIOSL.

KunroudeBbie cnoBa: odessnadicusanue, S1eKmpoocmoc, ReKmuH, 2uOPOOUHAMUKA.
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Instructions for Authors

Dear colleagues!

The Editorial Board of scientific periodical «Ukrainian Journal of Food Science»
invites you to publication of your scientific research.

Requirements for article:

Language — English

Size of the article 8 - 15 pages in Microsoft Word 2003 and earlier versions
with filename extension *.doc

All article elements should be in Times New Roman, font size 14, 1 line
intervals, margins on both sides 2 cm.

The structure of the article:
1. The title of the article
2. Authors (full name and surname)
3. Institution, where the work performed.
4. Abstract. The structure of the Abstract should correspond to the structure
of the article (Introduction, Materials and methods, Results and discussion,
Conclusion)
5. Key words.
6. The main body of the article should contain the following obligatory parts:
Introduction
Materials and methods
Results and discussion
Conclusion
References
If you need you can add another parts and divide them into subparts.
7. The information about the author (Name, surname, scientific degree, place
of work, email and contact phone number).

All figures should be made in graphic editor, the font size 14.

The background of the graphs and charts should be only in white colour. The
colour of the figure elements (lines, grid, text) - in black colour.

Figures and EXCEL format files with graphs additionally should submit in
separate files.

Photos are not appropriate to use.

Extended articles should be sent by email to:
ukrfoodscience@meta.ua
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Ukrainian Journal of Food Science nyOuikye opuriHaabHI HayKOBi CTaTTi, KOPOTKI
TOB1IOMJICHHSI, OTJISIZIOBI CTaTTi, HOBHHU Ta OTJISIIH JIITCPATYPH.

Temaruka nyonikaniii B Ukrainian Journal of Food Science:

XapuoBa iHKeHepis HanorexHosorii

XapyoBa xiMmist [pouecu Ta obsaHAHHS

Mikpobiosnoris ExoHomika Ta yrpaBiiHHs

BrractuBOCTI Xap4OBHX MPOIYKTIB ABTOMaTH3AIlisI IPOLIECIB

SIkicTh Ta Oe3reka XapuoBUX MPOAYKTIB YnakoBKa Juisi Xap4OBHX MPOYKTIB
310poB'st

MepioguunicThb KypHaITy 2 HOMepH Ha PiK (YepPBEHb, IPY/ICHD).

PesyibpraT JOCHIKEHb, TPEJCTABICHI B JKypHasli, NOBHHHI OYTH HOBHUMH, MaTH
3BSI30K 3 Xap4OBOIO HAYKOIO 1 MPEACTaBISATH IHTEpEC Ui MDKHAPOIHOTO HAyKOBOT'O
CITIBTOBAPHCTRA.

Ukrainian Journal of Food Science BxiroueHo 10 HAyKOMETpUIHUX 0a3:
EBSCO (2013), Universal Impact Factor (2014), Google Scholar (2013), Index Copernicus
(2014), Directory of Open Access scholarly Resources (ROAD) (2014)

Ukrainian Journal of Food Science BxiroueHo y nepenik HaykoBuX (paxoBHX BHIaHb
VYkpainu 3 TeXHIYHHX HAYK, B SKOMY MOXYTb ITyONIKYBaTUCS PE3YNIbTaTH AUCEPTAIllHHIX
pobiT Ha 3700yTTSI HAYKOBUX CTYIEHIB JOKTOpa i kanauaata Hayk (Hakxa3 MiHicrepcTBa
ocitu i Hayku Ykpainu Ne 793 Bin 04.07.2014)

Penensisi pykomucy crarri. HaykoBi crarti, mpencramBieHi s myOnmikaiii B
«Ukrainian Journal of Food Science» mnpoxomsTh «mojBiiiHe ciiilie pereH3yBaHHs»
(peleH3eHT He 3Ha€, YMIO CTATTIO PEleH3YE, i, BIIIOBIJHO, aBTOP HE 3HAE PEIICH3EHTA)
JIBOMa BUCHHUMH, TPU3HAYCHUMH DPEAAKIIHHOI KOJIETi€l0: OJMH € WICHOM pPEeIKOJIerii,
IHIIAH - HE3AJIC)KHUHN YICHUIA.

ABTOpCBHKe NMpaBo. ABTOPH CTaTeil rapaHTYIOTh, 1110 POOOTa HE € MOPYIICHHSIM OY/1b-
SIKUX ICHYIOUMX aBTOPCHKUX MpaB, 1 BIIIKOAOBYIOTh BUIABIIIO MOPYIIEHHS JaHOI TapaHTii.
OnyOmikoBaHi Matepiasu € npaBoBoto BiacHicTio Bumasiysl «Ukrainian Journal of Food
Sciencey, SIKIIIO HE Y3rO/KEHO THIIE.

IMoaitnka axamemiunoi etukm. Penmakiiis «Ukrainian Journal of Food Science»
KOPHUCTYEThCS TPAaBWIAMH aKaJeMiYHOI €THKH, BUKIaJgeHUMH B mipaiii Miguel Roig (2003,
2006) "Avoiding plagiarism, self-plagiarism, and other questionable writing practices. A
guide to ethical writing”. Penmakmisi mpomoHye aBTOpam, peIEH3eHTaM 1 4YHhTadam
JOTPUMYBATHCS BUMOT, BUKIQJECHHX Y IIbOMY IOCIOHHKY, 00 YHUKHYTH HOMHIOK B
o(opMIIEHHI HAYKOBUX IIpallb.
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Ukrainian Journal of Food Science

PepakuiiHa koneris
I'osioBHMII penakrop:
Cepriii IBanoB, 1-p. XiM. Hayk, pod., Hayionanvuuil ynieepcumem xapuosux mexnonocii, Ykpaina
Yiienn pemrakuiifHoi Koserii:

Anexkcanap IBaHOB, 1-p. TexH. HayK, npod., MOruIbOBCHKHI JIepiKaBHUN  YHiBepCHUTET
IpoaoBoNIbCTBA, Pecrybnika benapycs

Anexkcanap Mamues, 1-p. TeXH. HayK, npod., ¢imis MOCKOBCBKOrO JIEpiKaBHOTO YHIBEPCHTETY
TeXHoJIOrii Ta yrpasiinHs B M. Meneys, Peciy6nika bamkoprocran, Pocis

Amnaromiii CaliranoB, 1-p. €KOH. HayK, 1pod., [ncmumym cucmemnux docniodcenv ¢ AIIK HAH
benapyci

Anxeii KoBanwcki, n1-p, npod., lncmumym acpapnoi ma xapuooi exonomiku — HOYIOHATbHUL
Odocnionuil incmumym, Ionvwa

AnToHeJa JIopoxoBHY, I-p. TEXH. HAayK, npod., Hayionanenuii ynisepcumem xapuosux mexnonoeit,
VYkpaina

lamuna Cimaxina, g-p. TexH. Hayk, npod., Hayionanvhuii ynigepcumem Xapuosux MmMexHonocil,
VYkpaina

3anpsina JlenkoBa, 1-p, npo., Vuisepcumem xapuosux mexnonociii, m. Ilnosous, boneapis

IBan Manexuk, 1I-p. TexH. Hayk, npod., Hayionanvhuii ynisepcumem Xapyo8ux MmMexHonoeit,
Ykpaina

JliBiy I'auey, 1-p, npod., Tpancineeanceruii ynisepcumem bpawiosa, Pymynis

Muxona CuueBCbKHIA, I-p. €KOH. HayK, Ipod., [ncmunmym npodosonvuux pecypcie HAAH Vkpainu
Mapxk Ilamusin, kaHg. TexH. Hayk, nou., Cawnxm-IlemepOyp3vkuii OepoicasHull mexHono2iynuil
incmumym, Pocis

Ounexcanap Cepborin, 1-p.TexH. HayK, npod., Hayionanvhuil ynieepcumem xapyogux mexmonoeii,
Ykpaina

Harania CxoneHko, 1-p. eKoH.HayK, Hayionanvhuil yHisepcumem Xxapuogux mexuonoz2it, Yxpaina
Ounexcanap HleBuenko, 1-p.TexH. HayK, npod., Hayionanehuii ynieepcumem xapuogux mexnonoeit,

VYkpaina
Ounena I'paGoBcbka, 1-p. TexH. Hayk, npod., Hayionanvuuil ynisepcumem xap4osux mexmonocii,
Ykpaina
Onaena Cojoryd, n-p. exoH. Hayk, npod., Hayionanvhuil ynigepcumem Xap4oeux MexHon02il,
Ykpaina

Cranka JlamsinoBa, 1-p, Pycencokuil ynigepcumem, @inis 6 m. Paszepao, Boneapis

Tamapa I'oBopymiko, 1-p. €KOH. Hayk, npod., Hayionanvhuil ynieepcumem xapyogux mexmonocit,
Ykpaina

Terssna MocTeHcbKa, I-p. €KOH. Hayk, npod., Hayionanenuil ynieepcumem xapyogux mexmonoeit,
Ykpaina

Tersina [Tupor, 1-p. 6ion. Hayk, npod., Hayionanvnuii ynieepcumem xapuosux mexnonocii, Ykpaina
Ounexciit ['yGenst (BiqoBianbHUIA cekpeTap), KaHI. TeXH. HAyK, IoL., Hayionanvhuil ynigepcumem
Xapuosux mexnonoei, Yxpaina.
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Bumoru 10 opopMiieHHs cTaTel

Mosga cratTi — aHrJiiicbKa.

PexomennoBanuii obcsar crarri — 8-15 cropimok (s ormsagoBux crated — 20-30
cTopiHoK) popmary A4.

CraTTs BUKOHYETBCS B penakTopi Microsoft Word 2003 B dhopmari *.doc.

s Beix (1) enementiB crarti mpudt — Times New Roman, kerib — 14, inTepBan —
1, a63air — 1 cm.

CtpykTypa cTaTTi:

1. Ha3Ba cTaTTi.
2. ABtopu cratTi (iM’s Ta npi3BUIE NOBHICTIO, Mpukiay;: [lenuc O3epsHKO).
3. Yemanoea, 6 sxiil suxonana poboma.
4. Awnoranis. PexomeHnoBaHMH 00csAr aHoTamii — IiB CTOPIHKH. AHOTAIlisl ITOBUHHA
BiJIMIOBIIaTH CTPYKTYpi CTATTi Ta MicTUTU po3nainu Berym (2-3 psaaku), Marepianu i metoan
(o 5 psanxiB), PesynbraTu Ta 00roBopenHs (1B cropinku), BucHoBku (2-3 psakn).
5. Kirouosi cioBa, 3-5 ciiiB, ajie He cioBocmoiy4deHb ().

IIynkTu 1-5 BUKOHATH aHITiHCHKOI0, YKPATHCHKOIO TA POCiliCbKOI0 MOBAMH.
6. OcHOBHHII TEKCT cTaTTi. Mae BKITIIOYaTH Taki 000B’SI3KOBI PO3IiIH:
Beryn
Marepianu Ta MeTOIU
Pe3ysnbraTn T2 0OrOBOpEHHS
BucHoBku
Jliteparypa.
3a HeoOXiqHOCTI MOXKHA JTOAABaTH iHIII PO3/iNIM Ta PO30MBATH IX Ha IiIPO3/LIH.
7. ABropceka posinka (IIpizBuie, iM’st Ta 0 OaTHKOBI, BUSHUH CTYIiHb Ta 3BaHHS, MiCIle
pobotH, eleKTpoHHa aapeca abo TenedoH).
8. KoHTakTHI JaHi aBTOpa, 10 SKOr0 32 HEOOXIAHOCTI Oy/ie 3BEpTaTUCh PENaKIIis KypHAITY
(TenedoH Ta eNEKTPOHHA ajapeca).

Po3mip TekcTy Ha pHCyHKax NMOBHHEH OyTH cHiBPO3MipHHM (!) OCHOBHOMY TEKCTY
crarTi. CKaHOBaHI PUCYHKH HE MPUHMAaIOThCS.

®on rpadikis, miarpam — mumie Oinuid (). Koxip enemeHTiB pucyHKY (JIiHii, CiTKa,
TEKCT) — JIUIIIE YOPHUH (HE CipHii).

Opurinanu pucyHkiB (daiinu rpadiuHux penaxkTopiB), a Takox ¢aiiam ¢dopmary
EXCEL 3 rpadixamu 000BsS3KOBO MOAAIOTHCS B OKpeMHX (aiinax.

dororpagii Ta KOIBOPOBi 300pakeHHs 0aXkKaHO HE BUKOPUCTOBYBATH.

CkopoyeHi Ha3zBu (i3MYHMX BEJIMYMH B TEKCTI Ta Ha rpadikax I[03HAYAIOTHCS
JIATUHCHKUMH JIiTepaMH BiAmoBigHo 10 cucremu Cl.

B cniicky niteparypy OBHHHI IepeBaXKaTu CTAaTTi Ta MOHOTrpadil iHO3EMHUX aBTOPIB,
siki omyostikoBaHi micist 2000 poky.

JleranbHi iHCTPYKIIT /U1t aBTOpIiB po3MillieHi Ha caiiti www.ukrfoodscience.ho.ua

CTaTTsl HAICWIAETHCSA 32 €JIeKTPOHHOIO aJIPecolo:
ukrfoodscience@meta.ua
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OdopMIeHHs CNUCKY JliTepaTypu

IlocuiaHHA HA CTATTIO

ABTopu (pik Buaanusi), HazBa crarri, Hazea scypnany (kypcusom), Tom (Homep),

CTOpPIHKH.

Bci enemenTy micnst poKy BUAAHHS PO3AUISIOTHECS KOMAMU.
Hpuxaagm:

Yannick Fayolle, Sylvie Gillot, Arnaud Cockx, Laetitia Bensimhon, Michel Roustan,
Alain Heduit (2010), In situ characterization of local hydrodynamic parameters in
closed-loop aeration tanks, Chemical Engineering Journal, 158(2), pp. 207-212.

Carlo Tocchi, Ermanno Federici, Laura Fidati, Rodolfo Manzi, Vittorio Vincigurerra,
Maurizio Petruccioli (2012), Aecrobic treatment of dairy wastewater in an industrial
three-reactor plant: Effect of aeration regime on performances and on protozoan and
bacterial communities, Water Research, 46(10), pp. 3334-3344.

IIpuxsiax ogopmiieHHS CTATTI, OPUTiHAJ AKOI YKPAIHCHKOI0 MOBOIO:

Pyroh T.P., Konon A.D., Skochko A.B. (2011), Vykorystannia mikrobnykh
poverkhnevo-aktyvnykh rechovyn u biolohii ta medytsyni, Biotekhnolohiia, 4(2), pp.
24-38.

3a bascanns nicist mpancirimeposanoi nazeu cmammi abo JHCypHALy 8 {PpicypHux

OYIHCKAX MOIICHA OAMU NEePeKIA) AH2IIUCbKOI0 MOBOIO }.

—

IHocni1aHHS HA KHUTY

ABTopu (pik), Hazea knuzu (kypcueom), Bunasaunrso, Micto.
Bci enemMeHTH MicCis pOKY BUIAHHS PO3IIISIFOTECS KOMaMH.

Hpuxaagm:

Harris L. (1991), Money theory, McGraw-Hill Companies, Hardcover

2. Rob Steele (2004), Understanding and measuring the shelf-life of food, CRC Press.
IIpuxaax odopmiieHHs cTATTi, OPUriHAT SIKOI YKpPaiHCBKOI0 a00 PpocilicbKO0I0

MOBOIO:

1. Donchenko L.V. (2000), Tekhnologiya pektina i pektinoproduktov, Deli, Moscow

2. Kirianova H.A. (2008), Udoskonalennia tekhnolohii termostabilnykh zheleinykh
nachynok shliakhom ratsionalnoho vykorystannia hidrokoloidiv roslynnoho ta
mikrobnoho pokhodzhennia: PhD tethis, NUHT, Kyiv.

3. Zalutskyi I.R., Tsymbaliuk V.M., Shevchenko C. H. (2009), Planuvannia i diahnostyka

diialnosti pidpryiemstva, Novyi svit, Lviv.

3a bacicanns nicis mpanciimepoganoi HA36U KHUSU 6 {pieypHux OYHCKAX MONCHA

oamu nepexiad aHiiticbko MOBOI0}.
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IMocunanHs HA eJIeKTPOHHUH pecypc.

BukoHyeTbCsl aHaIOTi4HO TTOCHIIAHHIO Ha KHUTY a00 crartio. [Ticis opopmineHHs
JTAaHUX Mo MyOITiKamito MUIIyThCs cnoBa available at: Ta Bka3yeThcst eneKkTpoHHa ajapeca.

HpI/IKJ'IaZ[ MTOCHJIAHHS Ha CTATTIO 13 CJICKTPOHHOI'O BUJIaHHA:

1. Barbara Chmielewska. (2012), Differentiation of the standard of living of families in
countries of the European Union, Ukrainian Food Journal, 2(2), pp. 230-241, available
at:
http://ufj.ho.ua/Archiv/UKRAINIAN%20FOOD%20JOURNAL%202013%20V.2%20
Is.2.pdf

2. (2013), Svitovi naukovometrychni bazy, available at:
http://www1.nas.gov.ua/publications/q_a/Pages/scopus.aspx
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Irina Kyshenko, Oleksandr Donets, Yulia
Kryzhova
The study of properties of a raw meat product
during salting by brines
Olena Grek, Olena Krasulia, Oleksandr
Savchenko, Alla Petrina
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Mariya Zholdosh, Evgeniya Shemanska, Irina
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Lyudmyla Peshuk, Oleg Halenko,
Nina Budnyk
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Osolina, Oleksandra Nikitina
The optimization of conditions for obtaining
food supple-ment with the adaptogenic
activity from Agaricus bisporus
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Natalia Murlykina, Olena Upatova, Marina
Yancheva,
Olena Ukleina, Maryna Murlykina
Study of the structure of food emulsifiers of
acylglycerine origin by infrared spectroscopy
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Volodymyr Nosenko, Svitlana Litvynchuk
Analysis of diffuse reflectance spectra of
powdered milk and their relationship to
technological parameters
Natalia Dacka, Olena Podobii

The sour milk drink with antioxidant
properties
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