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Preface

Dear Colleagues!

You hold in your hands the first issue of
«Ukrainian Journal of Food Science», initiated by
National University of Food Technologies. The Journal
is intended for the publication of original research
papers, review articles, short communications, news,
and reviews of the scientific literature on all aspects of
food science: engineering, technology, nutrition,
chemistry, economics and management.

Publication may be of interest to researchers,
university teachers and management of the food
industry.

Initiating publication of the Journal, we set an
objective to inform the international scientific
community about the achievements of scientists in
Ukraine and other countries, to foster the exchange of
knowledge in food science.

An International Editorial Board which includes leading European scientists in food
science and economics has been created with the aim to promote the Journal itself and to
provide the highest level of scientific expertise in the evaluation of materials submitted for
publication.

The first issue of «Ukrainian Journal of Food Science» coincides with the Second North
and the East European Congress of Food Science NEEFood-2013 which takes place in Kyiv.

The fact that the Congress takes place in the capital of Ukraine, at the leading higher
education institution - the National University of Food Technologies, symbolizes recognition
of our achievements by the international community of food specialists. Scientific results
presented at the Congress will be published if the Ukrainian Journal of Food Science.

We are open to cooperation, scientific debate and discoveries.

We hope to receive support from all those who care for the development of food science.
With our joint efforts we will be able to present our scientific achievements to the international
community properly.

We wish the authors and readers every success in their scientific research and realization
of creative ideas,

Editor-in-Chief
Professor

Sergii Ivanov

Ph. D. Hab., Prof.
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The low temperature 1H NMR spectroscopy was used to
study the aqueous phase of ice cream while its temperature
was increasing from -60 °C to 0 °C. It is an established fact
that virtually no releasable water is present in low fat ice
cream of typical chemical composition, whilst bound water is
observed in a form of two fractions: strongly and weakly
bound. The first fraction consists mostly of water as part of
hydrated sugars, and the second one is generated through
adsorptive action of bio-polymeric mix components.

Radial distribution of ice crystals formed within mixtures is
calculated through approximated view on the crystallization
of water and sugars as separate substances. It was established
that the gauges of crystals so formed are within the range of 1
to 16.6 nm, with two characteristic peaks conditioned by the
different water binding energies.

The difference in phase composition between ice creams
containing wheat flour and stabilization systems was proved
to be negligible. It was further established that gelatinized
flour, 5 times exceeding in quantity the stabilization system,
virtually equals the latter in water binding.

giﬂ;lﬁ,POhSChuk The results of undertaken studies can be used to calculate the
milknuﬁ@i.ua actual sucrose and lactose concentrations in mixtures and ice

cream through a wide range of low temperatures.
Introduction

Ice cream is a dispersed heterogenic system [1] consisting of biopolymer molecules and

water-emulsified fat droplets. Different concentration water solutions of sugars are used as
such system’s dispersive medium. Water contained in solutions may be incorporated into
hydrate coating of carbohydrate molecules or have the form of molecular poly-associates held
in a grid with hydrogen bounds [2, 3]. A part of water is bound through hydrogen binds with
biopolymer molecules, forming their hydrate coating into which low-molecular organic
compounds can penetrate. Generally speaking, all of water contained in ice cream can be
divided into free (not making part of any hydrate compounds) and bound water. Water is
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regarded as bound if its free energy, compared to bulk water, is reduced either by adsorption
action of macromolecules or hydrate interaction with organic molecules.

Bound water in nanostructured systems is not homogenous either, dividing into strongly
and weakly bound. Such differentiation can be based on the criterion of freezing temperature
depression due to reduction of Gibbs free energy. Water can be considered as weakly bound if
its free energy (AG) is reduced by no more than 0.5 kJ/mole, corresponding to the freezing
temperature depression AT = 15 K [4-6]. Freezing and thawing processes modify the phase
composition of the mix since the free and a part of the bound water transfers to hexagonal ice
phase, sugars crystallize and re-crystallize, and fat crystals are formed.

Y.A. Olenev et al., [7] studying the condition of water in the cream ice, proved that it is
actively bound by hydro-colloids, sugars, and mineral substances of milk. Yet the phase
composition of low fat ice containing up to 70% water received little attention so far. Moisture
binding capacity provided by the classical stabilizing agent (wheat flour) compared to modern
stabilization systems containing hydrocolloid complexes and surface-active additives, has not
been studied. Additional studies of milk ice physical condition at low temperatures will be
required to exclude uncontrolled ice crystallization in it.

This work purports to research the phase breakdown changes in the course of defrosting
the milk ice containing traditional and modern stabilization systems. 'H NMR spectroscopy
and NMR cryometry, widely applied for solid-phase heterogenic systems and biopolymers [4-
6], were used in this research.

Material and methods

Two samples were studied:

Mix Nel. Milk ice containing the Cremodan stabilization system (by Danisco, Denmark).

Chemical composition, %: milk fat: 3.5; sugar: 15.5; dry skimmed milk solids: 10; water:
70; stabilization system: 0.6 % (fat acid mono- and diglycerides, guar gum, carrageenan,
polysorbate).

Mix No2. Milk ice containing wheat flour.

The chemical composition of mix 2 is identical to that of mix 1, except for a slightly
reduced water content, down to 68.26 %, and stabilizing system replaced with 3% of wheat
flour.

NMR Spectroscopy. NMR specters were obtained using the 400 MHz Varian Mercury
high-resolution NMR spectroscope. 90° probing impulse of 3 us was used. The temperature
was controlled with a thermal module Bruker VT-1000 at £1° tolerance. The intensity of
signals was determined by measuring the surface of peaks using (if needed) signal
decomposition into components, on the assumption of Gaussian line form, and optimizing its
zero line and phase with a tolerance which, for well resolved signals, was 5% or lower, and for
overlaying signals, +10 %. To prevent liquid subcooling effects for the surveyed items,
concentrations were measured in the course of heating the samples, previously cooled to 210 K
[4-6].

Two key approach assumptions are used in the phase interaction theory: infinitely thin
adsorption layer and Gibbs’ finite thickness layer [8]. In the first case it is assumed that
adsorbed substance forms nano-drops filling the cavities of the porous body. All of the excess
energy due to the phase division is concentrated in the monomolecular film of adsorbed
substance (e.g. water) bordering on the surface. Due to correlation between the freezing
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temperature depression and the size of adsorbed substance drops, size distribution of water
filled cavities can be obtained.

To determine the dimensions of inter-phase water clusters, the Gibbs-Thomson equation
was used establishing connection between the radius of a spherical or cylindrical water cluster
(R) and freezing temperature depression:

20 <1 Tm.o0
ATy =Ty (R) = Tiy 0 v (1)
where T,(R) is melting temperature of ice localized in R radius pores, Ty is bulk ice
melting temperature, p is solid phase density, oy is energy of interaction between a solid body
and fluid, and AH;is volumetric enthalpy of melting.

This equation may be used to calculate the water aggregate size breakdown based on the
temperature dependence for the quantity of un-freezing water (Cy,) determined based on 'H
NMR spectroscopy with laminar water freezing when the use of other analysis methods is
problematic [6]. In practice equation (1) can be used in a form of AT,, = (k/R), where the k
constant for many water containing heterogenic systems is close to 50 [8].

For complex solutions this approach is applicable only if the components in crystallization
are viewed as separate substances.

The finite layer method [8] is based on the assumption that the influence of phase dividing
surface spreads several layers deep into the liquid phase: then the freezing (thawing) of inter-
phase water, localized within the solid porous matrix, will occur in accordance with the
changes in Gibbs’ free energy. It will fall pro rata to a specific water layer’s distance from the
surface. At T =273 K, water will freeze if its properties are identical to bulk water, and as the
temperature falls further, the layers closer to the surface will freeze sooner, and the following
equation will apply to inter-phase water:

AGie =—0,036(273,15 - 1), 2)

in which the numeric ratio represents a parameter connected with the temperature factor of

changes in Gibbs free energy for ice [9]. After deducing the temperature dependence of un-

frozen water concentration C,(T) from the signal intensity, the method described in [5, 6, 9,

10] may be used to calculate the quantities of strongly and weakly bound water, as well as
thermodynamic features of those layers.

Inter-phase energy of water, equivalent to the overall reduction of the system’s free energy,
which is due to presence of internal phase boundaries and solutes [4-6], can be calculated using
the following formula:

(,“W
7, ==K | AG(C,)dC,, . 3)
0
where C* means the total quantity of un-frozen water at 7= 273 K.

Results and discussions

'H NMR specters taken at different temperatures within the range 210 < T < 280 K for
mixes Nel and Ne2 are displayed on fig. 1 a, b respectively. On those specters three proton
signals are observed with chemical shifts 6y = 5, 3-4 and 1 ppm which can be identified as
signals of water, mono- and disaccharides and fat, respectively. Protein and polysaccharide
molecules are not observed within the specters due to low mobility of their molecules. As the
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temperature falls, the intensity of all signals is reduced pro rata to freezing of the components
in the solution. Frozen substances are not recorded on the specters due to the short time of
transverse relaxation for protons in solid bodies [11]. The relatively large width of the signals
is due to reduction of molecular mobility in viscous heterogenic systems. Although the proton
specter in sugars is made of several signals of hydroxyl groups, non-equivalent magnetically,
but the fine structure of sugar specter is observed only for mix Nel. The temperature
dependence of concentration of un-frozen water, sugar, and fats for mixes Nel and Ne2 are
shown on fig. 2.

280 K
265 /\_,\/270
N T T o A—_—Zes

—_— ———— o5 223
-_— 2

240 2

230 720

220 g

9 8 7 6 5 4 3 2 1 0 9 8 7 6 5 4 3 2 1 0

3 (ppm) 3 (ppm)
a b

Fig. 1. '"H NMR specters at different temperatures for mix Nel (a) and Ne2 (b)

According to data on fig. 2, the water thawing curves are closely shaped for mixes Nel and
Ne2. In both cases nearly no water is freezing in close proximity to 273 K. Therefore, nearly all
of it is bound with biopolymer components or engaged in hydrate coating of carbohydrate
molecules. The dependence curves C,,(7T) display an inflection point corresponding to a
temperature of 7= 260 K. For the systems in question, water freezing above that temperature
can be considered as weakly bound.

Water freezing in saccharide solutions in mix 1 occurs at T <270 K, and in mix 2, near T =
280 K.

The difference in carbohydrate freezing curves (fig. 2) signals the difference of their
concentrations in the non-frozen phase, which difference can be calculated based on
proportions between the quantity of un-frozen water and saccharides (fig. 3).

Those dependences have a complex shape, which differs for mixes Nel and Ne2. For mix 1,
as long as the temperature is descending to T = 260 K, concentration of un-frozen phase sugars
monotonously increases. For mix 2, sugar concentration growth is observed between 260 < T <
270 K. This growth is notably lower than for mix 1. At 270 < T < 280 K the concentration of
sugars in non-frozen water is decreasing for mix 1. Both mixtures display falling sugar
concentrations due to their freezing. Their signals in 'H NMR specters are not observed under
T =250 K (fig. 1, 2). Whereas the temperature of T = 260 K is a transition point delimiting
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strongly and weakly bound water, it can be assumed that weakly bound water in mixes Nel and
Ne2 is mainly present in a form of sugar hydrates.

100 5 Waekly bonded
water

Strongly bonded
10 4| water /7‘ N2
—n— Fat
—e— Sugar

—a— Water
N1
—v— Fat
—e— Sugar
—«— Water

0,1

T T T T T g T T u T
230 240 250 260 270 280
Temperature (K)

Fig. 2. Temperature dependences of concentration of un-frozen water, sugar, and fats for mixes

Ne 1 and Ne 2.
30
] °
%
27 Ll
26
25
= 244
> 23 .
2 224
% 21 "
© 204 L)
© 79 i
18] = .
174 @ .
16 ~
15 -

250 255 260 265 270 275 280
Temperature (K)

Fig. 3. Temperature dependences for concentration of un-frozen phase sugars in mixes Nel end
Ne 2,

On fig. 4 the dependences are shown for inter-phase Gibbs energy, calculated using
formula (2), on the un-frozen water concentration per weight unit of aggregate concentrations
of biopolymer components and sugars. The features of inter-phase water layers calculated as
per method described in [4-6] are summarized in the table below.

The concentrations of strongly and weakly bound water, AG® and AG", were determined in
section points of curves AG(C,,,) with the straight line on the level of AG = 0.5 kJ/mole (fig. 4),
and the total quantity of water in mixtures prior to freezing.
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Fig. 4. The dependence of change in the inter-phase Gibbs energy on un-frozen water concentration
per weight unit of biopolymers and sugars combined.

The maximal free energy drop within the layer of strongly (AG®) and weakly (AG") bound
water was determined in section points of the relevant curve parts AG(C,,,) with the Y axis.
Considering that weakly bound water is mostly presented in a form of hydrated sugars, it can
be speculated that the value of AG” is approximated to the free energy of sugar hydration.
Strongly bound water in mixes 1 and 2 is seen as water bound to biopolymer components. The
aggregate reduction of water’s free energy due to presence of solutes and adsorption action of
biopolymers, is expressed as y°. This quantity is slightly higher for mix 1, mainly due to a
higher quantity of weakly bound water (see the table). Figure 5 shows the distribution of ice
crystals per radius as obtained from equation (1).

Table 1. Un-frozen Water Layer Features for Mixes Nel and Ne2

Mix Cu' [ AG” AG* 7
mg/g mg/g kJ/mole kJ/mole J/g

1 1100 1600 -1 -1.6 81
2 1070 1370 -1 -1.8 78

For both mixes the dimensions of ice crystals fall within the range of 1 to 16.6 nm. There
are two peaks on distribution curves. The right peak, comprising the three right bars, pertains
mostly to sugars freezing out of solutions. The left peak mainly reflects crystallization of water
bound by biopolymer components of the mix.

Thus, it is evident that the differences in phase composition of ice mixtures containing the
traditional and modern stabilizing agents are marginal. Gelatinized flour, 5 times exceeding in
quantity the stabilization system, virtually equals the latter in water binding.
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Fig. 5. Distribution of ice crystals per radius in frozen mixes.
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Further studies should address the rheology of those mixes to achieve a deeper
understanding of the ice cream structure formation and stabilization behavior.

Conclusions

The low temperature '"H NMR spectroscopy enables to study the aqueous phase of ice
cream while its temperature is increasing from —60 °C to 0 °C.

In milk ice with low free water content, free water is observed in two fractions: strongly
and weakly bound.

The calculated dimensions of ice crystals built within milk ice fall within the range
between 1 and 16.6 nm.

Water crystallization in mixes containing wheat flour compared to those with stabilizing
system, both in quantities recommended by the manufacturer, is virtually identical.

References

1. Homimyxk I'.€., T'ynz I.C. TexHomorist Mmopo3uBa. HaBuanbhuii mocionuk. — Kuis:
dipma «Iukoc», 2007.—217 c.

2. Awnronuenko B.f., HdaebimoB A.C., Unbun B.B. OcHoBbl ¢u3uku Bomsl. — K:
HayxoBa nymka, 1991. — 672 c.

3. CuniokoB B.B. CrpykTypa OJHOATOMHBIX JKHUAKOCTEH, BOIBl M PACTBOPOB
anektponutoB. — M.: Hayka, 1976. — 256 c.

4. Typos B.B., I'yvapko B.M. KnactepusoBanHast Boga U IyTH €€ UCHOIH30BAHUSA. —

K: HaykoBa gymxa, 2011.— 313 c.

5. Turov V.V., Leboda R. Application of 1H NMR spectroscopy method for
determination of characteristics of thin layers of water adsorbed on the surface of dispersed and
porous adsorbents / Adv Colloid Interface Sci. 1999. — V. 79, N.2-3. — P. 173-211.

—— Ukrainian Journal of Food Science. 2013. Volume 1. Issue 1 13



—— Food Technology ——

6. Gun’ko V.M., Turov V.V, Bogatyrev et al. Unusual properties of water at
hydrophilic/hydrophobic Interfaces / Adv. Colloid. Interf. Sci. — 2005 — V. 118, N1-3. — P. 125
—172.

7. I0.A. Onenes, O.C. bopucoBa, b.B.Kopuemok. Cs3aHHas BOja B pacTBOpax
MHIPE/IMEHTOB U B cMecsiX MopoxkeHoro / XonoauibHas TexHuka. — 1980. — Ne 1. — C. 31-34.
8. ®ponos F0.I". Kypc xommonaaoi xumuu. I1oBepXHOCTHBIE ABJICHUS U JUCIICPCHBIC

cucteMbl. — M.: Xumus, 1988. — 464 c.

9. Petrov O.V., Furo I. NMR cryoporometry: Principles, application and potential /
Progr. In NMR. —2009. — V. 54. — P. 97-122.

10. Tepmoaunamuveckue CBOWCTBa WHIMBHIyalbHbIX BemectB / Ilox pea. B.IL
I'mymxoBa. — M.: Hayka. — 1998. —495 c.

11.  Becker E.D. High Resolution NMR. Theory and chemical applications. — London
Academic Press, 2000. — 424 p.

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



—— Food Technology ——

Antioxidants in food systems. Mechanism of action
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The mechanisms of action of natural and synthetic
antioxidants in food systems including lipids, proteins and
carbohydrates have been discussed. It is essentially important
and very useful in prediction of the antioxidants effectiveness
in the processes of food storage. The main proposed
mechanisms through which the antioxidants may play their
protective role, including free radicals inactivating, the
hydrogen atom transfer, prooxidative metals chelating, the
single electron transfer, quenching of singlet oxygen as well
as photosensitizers and lipoxygenase inactivation, have been
analyzed and discussed in details. The majority attention was
given to the antioxidants mixtures and most effective

synergists.
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Introduction

The main adverse effect of food oxidizing is a change in sensory quality, particularly
development of off-flavors and toxic compounds, rancidity, vitamins destruction, color and
food quality loss [1-3]. It is well known that lipid-containing food oxidizing mediated by free
radical driven chain reactions, which involve alkyl R", alkoxyl RO", peroxyl ROO" radicals and
active forms of oxygen — singlet oxygen and superoxide anion radical [1-4]. The mechanism of
reaction can be divided into the three stages: initiation, propagation and termination. On the
first stage of oxidation reaction from biological systems XH are formed radicals X' as a result
of abstraction of a hydrogen atom H':

XH > X' +H*

After initiation, propagation of free radical chain occur, in which molecule of oxygen from
environment react with reactive radical species, resulting in formation of peroxides and peroxyl
radical XOO'. These intermediates may further propagate free radical reactions:

X*+0, > X00"
X0O* + XH —> XOOH + X"
XOOH — XO" + HO"

On the last stage interact two radicals which may lead to formation of nonradical adduct
and termination of free radical chain:

X' +X'>X-X
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Thus termination result in interrupting the sequence of chain reactions and lead to a
significant decrease of the total reaction rate.

Results and discussions
Oxidizing factors. Oxygen activation

The molecules of oxygen are the main source of oxidizing in the food systems [1]. The
other strong oxidants include hydrogen peroxide, benzoyl peroxide, potassium bromate, which
consist atoms of Oxygen. These compounds either contained in food or accumulated during
food processing.

The reactions between molecules of oxygen, which normally are in the ground state (CO,),
and organic compounds proceeded very slowly because of their high energy of activation,
although they are thermodynamically favorable. In the ground state the molecule of oxygen
consists two electrons on the outer shell and gave triplet signal in the magnetic field*. The
chemical bonds in the molecules of organic compounds are formed by means of pair of
electrons with opposite spines on one orbital (singlet state). Therefore, a direct reaction
between molecules of organic compounds and oxygen is highly improbable because of
incompatibility or conflict with spine states. Since the values of energy of activation of organic
compounds oxidation by triplet oxygen are within the range 146-273 xJ/mol, these reactions
are hardly probable during food processing.

An activation of triplet oxygen, containing two unpaired electrons on the outer orbitals 2p,
Ta 2p,, as an oxidant in redox reactions, consume too much energy. A one approach of oxygen
activation is to transfer molecule of oxygen from ground (O,) to excited singlet state [2,3].
Another form of singlet oxygen (fig. 1) has a lesser lifetime and doesn’t play an active role in
oxidation processes [2]. The others active species of oxygen, which formed in result of
reduction of oxygen triplet state, included superoxide anion-radical (O,"), its conjugated acid
(HO,"), hydrogen peroxide (H,0,) and hydroxyl radical OH'.

P~ molecular orbital

Second electronic 2py 2pz

singlet state @ @

155 kJ/mol

First electronic

singlet state @ O
—_

92 kd/mol

Triplet electronic

( ground) state @ @

Figure 1. The scheme of formation of oxygen active forms
* Generally, each level of non-zero spin shifted into 2I+1 sublevels, where I is a summary spin.
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The strongest electrophilic agents and active forms of oxygen are 'O, and OH'. [4].
The singlet oxygen often reacts with fatty acids by the cycloaddition mechanism (fig.2).

0)//8) \H(\ Ri > o/O_H Ry
o= REC—/_

Figure 2. The mechanism of cycloaddition of singlet oxygen to a molecule of fatty acid

Some of these active species of oxygen can convert into others in the presence of
specific catalysts. They also formed as a result of y-radiation, light absorption by
photosensitive pigments which contain food systems e.t.c. [4].

Catalysts of oxidation in food systems

The catalysts of the reactions of oxidation divided into the two groups — enzymatical and
nonenzymatical. Enzymatical catalysts usually cause oxidation in particular biological objects
[2,3]. For example, enzymes lipoxygenase, polyphenoloxidase, sulphhydrileoxidase and
xantinoxidase, which generally can be found in food products, cause oxidation of unsaturated
fatty acids, mono- and diphenyl- containing acids, fragments of cystein and xantine
respectively. Glucoseoxydase converts glucose into gluconic acid as well as produces H,0,.
Xanthinoxydase and peroxydase are able to produce H,0,, O, ta 'O, respectively [2,3].

Cations of transitional metals are easily interacted with oxygen with formation of O,”
/ HOZ.Z

Mn+ +302 _)M(n+l)+ +020—

The superoxide radical O, can initiate an oxidation reactions. Transitional metals ion

simulated oxidation of lipids by the cleavage of hydroperoxides (LOOH):
M"™ +LOOH - M """ + LO* + OH "~

Alkoxyl radicals LO", formed by reaction described above, accelerate reactions of
oxidation. The former process is very slow because of low concentration of LOOH in food
products. Cations of transitional metals are also contributors in active oxygen species
interactions by Huber-Weiss reaction:

0y +H,0,—°0,+OH™ +OH"

The interaction is accelerated by means of three intermediate reactions [4,5]. On the first
stage metals cations subtract electron from O,”, which act as a reducing agent. The former
compound simultaneously playing a role both oxidizing and reducing agent on the second
stage, promoting oxygen and oxygen peroxide formation.

On the third stage cations of transitional metals, primarily Fe*', induce lipid oxidation,
favoring reactive radical OH" formation [5] through the Fenton reaction (reaction 3). The
formation of oxidized cations leads to reinitiating the lipids oxidation by reaction with
superoxide anion radical:

o; +M(n+1)+_)302 LM
205 +2H" =0, + H,0,
H,0,+M"™ - M"" " +OH* + OH"

Ascorbic acid and thiols, which are consisted in several food systems, can act as a

reducing agents instead of O,".
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The others nonenzymatical catalizators included photosensitive pigments of food products.
The absorption of light in visible or UV by photosensitizers leads to the transfer of these
compounds to its electronically excited triplet state. Subsequently the formers are able to
transfer their energy excess on the molecules of oxygen and others biological components. The
energy transfer to organic compounds favoring by some pigments lead to the oxygen and
hydrogen peroxide formation from O,". The photosensitizers are able to convert triplet oxygen
to the singlet form. Several of these compounds, such as riboflavin and chlorophyll are
containing in food products [2,4,5].

Lipids oxidation

It is well known that fats (oils) stability during storage has rapidly decreased in the
presence of light. It caused the lipids autooxidation. Certain compounds, are so-called
sensitizers, favoring this process.

Sensitizers are divided into the two groups — so called type I and type II. The activated by
light sensitizers of the type I are directly react with substrate, generating free radicals. The
sensitizers of type II are transfer molecule of oxygen from ground to the excited (singlet) state
'0,. There is a competition between these two processes in the photoxidation reactions, which
depend on nature of sensitizer and substrate, and the formers concentration.

Fats rancidity is a common effect and one of the most known cases of the food
deterioration, caused by autooxidation.

Polyunsaturated fatty acids, which containing 1,4-pentadienic functional fragments are
particularly sensitive to oxidation*. For example, linoleic acid oxidation, which consisted in
several foods, realizes by two main mechanisms — abstraction of the atom of hydrogen and
singlet oxygen addition (fig.3).

Rz/\/\/\m
R,=-(CH,),-COOH )
Ry=CHy(CH,)- &

Figure 3. Initial stages of linoleic acid oxidation. Adapted from [4]
* Lipids peroxidation in human organism is an important factor, which is necessary for the
prostaglandins, leukotriens, biologically active compounds biosynthesis e.t.c.
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Figure. 4. Mechanism of linolenic acid oxidation. Adapted from [4]

* Lipids peroxidation in human organism is an important factor, which is necessary for the
prostaglandins, leukotriens, biologically active compounds biosynthesis e.t.c.

The processes of secondary oxidation have arisen as a result of the further oxidation of
double bonds or formation of oxidized polymers. The cleavage of oxidized fragments of fatty
acids leads to the formation of low molecular aldehydes and ketones [4,5]. These volatile
products of secondary oxidation are responsible for appearance of undesirable off-flavors,
which are the indicators of oxidation of foods or oxidative rancidity. In some cases, when
specific secondary products were formed by enzymatical reactions, as an example at the
hydroperoxydliases action in sliced fresh tomatoes and cucumbers, an aroma of volatile
compounds appears to be a very pleasant [2,4].

Thermally induced reactions of oxidation may occur either with saturated and unsaturated
lipids at the temperatures of frying process. Therefore, an oxidation has mainly occurred due to
the initial formation of hydroperoxides. The high temperatures give rises to reactions of
isomerisation and decomposition, resulted in the formation of products of secondary oxidation,
including epoxides, dihydroperoxides, aldehydes and ketones e.t.c. [4,5].
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Malonic dialdehyde is a one of the most widespread end product of fats oxidation. It is
often used is an indicator of oxidation degree of food lipids. It is accumulated in human
organism due to the polyunsaturated fats decomposition, which has induced by action of active
species of oxygen and serves as a marker of oxidative stress. It is well known that malonic
dialdehyde is able to interact with DNA, forming mutagenic adducts.

Proteins oxidation

The food peptides, aminoacides and proteins are oxidized during food processing [1-5]. It
is considered that methionin, cystein (cystin), hystidin, tryptophan and in certain conditions
tyrosin, serin and treonin are the most the sensitive aminoacids, which susceptible to oxidative
decomposition. Proteins and aminoacids oxidation induced by action of light, y radiation,
peroxidized lipids, metals, products of enzymatic and nonenzymatic reactions and food
ingredients, such as hydrogen peroxide, benzoyl peroxide, bromates and azodicarbonamide.
The action of hydrogen peroxide on proteins resulted in the methioninsulfoxide oxidation
(reversible) and further oxidation with methioninsulfone production (irreversible).

Cystein is an aminoacid, containing in foods of animal origin. This aminoacid favor food
digestion, participated in reactions of interamination, removing several toxic compounds from
human organism and protecting from deleterious radiation. It is one of the strongest natural
antioxidants, which action increased in the presence of vitamin C and selenium. Cystein is a
component of glutathione, which protect liver and brain cells from injuries, caused by alcohol,
certain medicines, and tobacco toxic compounds.

Certain functional groups of cysteine could be oxidized by peroxides and active oxygen
species with formation sulphenic (Cy-SOH), sulphinic (Cy-SO,H) and sulphonic (Cy-SO;H)
acids. The cystein oxidation resulted in the formation of mono-, di-, three- and tetrasulphoxides
(fig. 5) [4].

I Il
—CH,—CH,—S—CH; === —CH,—CH;—S—CH3z =~ —CH2—CH2—|S—CH3

Figure 5. Scheme of oxidation of cysteine functional groups

Free thiol groups of proteins either rapidly oxidized by environmental oxygen with
formation of cross-linked disulphidic bonds or catalize thiol-disulphidic interaction resulted in
the proteins polymerization. Oxidizing agents, as an example KBrO;, or azodicarbonamide
often utilized as the additives to wheat flour with purpose to improve properties of dough. It is
considered that these compounds oxidized and blocked thiol groups of proteins and nonprotein
components and thus prevented thiol-disulphidic interactions in dough. Redox reactions,
occurring in dough, have been modulated by addition of ascorbic acid, dehydroascorbinic acid
and glutathion.

The presence of photosensitizers, such as riboflavin and chlorophyll, may cause the
oxidation of certain aminoacids, including hystydin, cysteine, methionin, tryptophan and
tyrozin by active oxygen species O,~, H,0, ta 'O, due to the absorption of light.

Hydrogen peroxide has formed due to the water radiolysis caused by y radiation of food
products resulted in the oxidative changes of proteins. Tryptophan fragments of proteins may
oxidize in case of presence of acid [2,4,5].
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Peroxidized lipids play a major role in the oxidation of free aminoacids and fragments
of proteins. Methionin, cystein, hystidin and lysin are the most sensitive aminoacids. The
proteins and peroxidized lipids interact by two main mechanisms —first included participation
of alkoxyl (RO") and peroxyl (ROO") radicals, and another occur due to the action of malonic
dialdehyde and other carbonilic compounds. By the first mechanism free radicals of lipids react
with proteins (P) resulted in the formation of protein radicals (P"), that cause polymerization of
proteins molecules. Free radicals of lipids favor oxidation of methionin, cystein and tryptophan
as well. Active dialdehyde of malonic acid, formed from peroxidized lipids, react with
aminogroups of lysine fragments, which leads to crosslinking [2-4].

RO +P —> ROH+ P’

ROO" + P — ROOH + P
P"+P— P-P'
P-P'+P — P-P-P

Thermal treatment of certain proteinious food products can cause oxidative changes of
proteins. While moderate thermal treatment give rise to proteins denaturation, higher
temperatures resulted in undesired chemical changes of aminoacids and complex reactions
between proteins and other compounds, containing in foods, particularly with carbohydrates
and lipids.

The thermal treatment at the temperatures more than 300 °C, which is usual in the
frying and grilling processes, resulted in the thermal decomposition and pyrolysis of certain
fragments of aminoacids. Several of these compounds are extremely mutagenic. Most of
mutagenic (carcinogenic) compounds formed due to the decomposition of fragments of
tryptophan, glutamate and lysine.

Oxidation of carbohydrates

Carbohydrates are not as sensitive in reactions of oxidation as proteins and lipids, and the
end products are not volatile. Oxidation of food carbohydrates, particularly in Maillard and
caramelization reactions, generally occur at high temperatures [2,4,6].

Carbohydrates oxidation may occur in food products due to the enzymatical reactions. The
enzyme glucose oxidase catalyze glucose oxidation yielding gluconic acid and simultaneously
reduces oxygen resulted in formation hydrogen peroxide. Commercial enzyme glucose oxidase
is effective at removing glucose concentration (in order to prevent nonenzymatical browning in
dry egg-white manufacture) as well as to decrease oxygen pressure decrease (favoring salad
dressing stabilization against oxidative deterioration).

The mechanisms of carbohydrates free radical oxidation are similar to those of lipids. It is
well known that low molecular carbohydrates, including glucose, mannitol, deoxyribose
interacted with HO', producing oxidized intermediates, which doesn't influenced on the foods
quality.

Caramel formation is an example of useful oxidation, occur due to the carbohydrates
treatment at high temperatures. These transformations as well as Maillard reaction resulted to
the brown pigments and volatile compounds formation [6]. Caramel, which has been formed
during sucrose heating with sodium hydrosulfite is utilize in nonalcoholic beverages, such as
Coca Cola, Diet Cola and others, and also in bakery and confectionery products as an
ingredient contributing in color and aroma.
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Mechanisms of action of natural antioxidants

The main method of foods protection against oxidation is an overall utilization of special
additives, inhibiting this process. Antioxidants delayed the rate of food oxidation by several
mechanisms: playing a role of free radical scavenger (favor entrapment of radicals R’, RO,
ROO’, HO' e.t.c.), formation of chelate complexes with prooxidant metals, singlet oxygen and
photosensitizers quenching, suppression of radical NO" accumulation, peroxydinitrite and
lipoxygenases deactivation. Certain compounds, which are called synergists are not the true
antioxidants, but can increase an activity of other antioxidants [2,4-7].

Antioxidant activity depends on many factors in particular on lipids nature, antioxidants
concentration, temperature, oxygen pressure, the presence of other antioxidants, water and
nature of compounds of food products, mainly proteins. The antioxidants were first used after
Second World War in order to increase storage stability of foods [8]. These compounds were
natural compounds, which were gradually displaced on synthetic. Most of natural antioxidants
usually contained in food products, which were consuming thousands years. Thus, it is
considered that human organism has adapted to them.

Free radical scavengers

Antioxidants entrapped free radicals containing in foods by hydrogen binding, as well as
producing relatively stable radicals with antioxidant properties, which characterized low
reducing potential (less than 0,5 V) [7]. The increased stability of these antioxidant radical
compared to those contained in foods has been linked to the resonance delecolisation of
structures containing phenolic ring or sterical hindering of active sites with bulk substitutes [7].
The examples tocopherols, butylated hydroxytoluen (BHT), butylated hydroxyanisol (BHA),
tret-butylhydroquinone (TBHQ), propylgallat (PG), lignines, flavonoids, phenolic acids,
ubiquinone (coenzyme Q), carothenoids, ascorbic acid and aminoacids related to phenolic
compounds, which serve as the effective free radical scavengers [7].

Polyphenols being primary antioxidants inactivated free radicals by mechanisms of atom
of hydrogen transfer (AHT) and single electron transfer (SET). On the first mechanism an
antioxidant ArOH interact with free radical R’ as a result of transfer of atom of hydrogen due to
dissociation O-H bond (fig. 6.) [9].

o o)

W

Ar Ar

Figure 6. Mechanism of action of free radical scavenger by hydrogen transfer

The end products of this reaction are compounds with total formula RH, which more safe,
than corresponding primary radical and oxidized ArO" radical as well. Even if reaction leads to
the formation other radicals, they were less reactive compare to R’, due to the different effects
of stabilization [9].

On the SET mechanism single electron transferred to a free radical or from this radical on
the acceptor as follows (fig. 7):
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Figure 7. Mechanism of single electron transfer

Anion R’ is an energetically stable intermediate with even quantity of electrons, and the
activity of cation-radical, formed by above mentioned reaction is also reduced [2,7,9]. The
aromatic structures Ar’ ta ArOH'’, formed during free-radical reactions contain unpaired
electron, delocalized by aromatic structure, which contributes to stabilization of these
compounds [9,10].

The enthalpy of O-H bond dissociation is an important factor in the above mentioned
mechanism. The lesser AH value the easier dissociation and thus the greater reaction rate with
antioxidants. The alternative mechanism of interaction is SET, in which radical can act both as
an acceptor and donor of electrons as follows [1,2]:

R°+XH > R"+XH"

R°+XH >R +XH"

The bond O-H dissociation energy of phenolic antioxidants affected on the stability of
corresponding antioxidant radicals: the lower it value the more stable antioxidant radical [7].
Therefore, the better antioxidants are those, which characterize by low energy dissociation of
O-H bond. The strength of this bond of phenolic antioxidants depends on nature of substituents
of benzolic ring. The antioxidant activity of phenol-type antioxidants depends on balance
between electron donor effect of substituents and possible steric hindrance around O-H group
caused by them [7]. The functional groups, which destabilize ground state of antioxidants
or/and stabilize phenoxyl radical form, reduced strength of O-H bond. The intramolecular
hydrogen bonds formation between phenolic hydrogen and oxygen-containing substitutents,
such as methoxy- groups in ortho position stabilize phenolic ring, and thus prevented the
reducing of O-H bond strength. The presence of alkyl substituents or OH groups enhances the
stability of the antioxidant radicals leading to increased phenols activity as free radical
scavengers. Substitution with one methyl, tret-butyl or methoxy group at the ortho position
decreases the energy of O-H bond on 1,75; 1,75 and 0,2 kcal/mol, whereas substitution with
these functional groups of hydrogen atom in metha position of phenolic ring reduced bond
strength on 0,5 kcal/mol.

The bond O-H energy dissociation of phenolic antioxidants lies in the range of 70-80
kcal/mol and for tocopherols decreases from 6 > y > § > a-tocopherol [9,10]. It depends on
solute nature — higher for polar solutes, such as acetonitryl (¢ = 37) and tret-butyl alcohol (g =
12,3), than for nonpolar, like benzene (¢ = 2,2) [11]. Therefore an antioxidant activity as free
radical scavengers being diminished by polar solutes due to formation of intramolecular
hydrogen bonds between atom of oxygen or nitrogen and OH- group of phenolic antioxidants
[7,12]. The OH-bond strength additionally is affected by double substitution of hydrogens at
ortho position. Electron acceptor groups, like -COOH and -COOR in para position, enhance
phenolic antioxidants stability and destabilize phenoxyl radical forms, increasing OH bond
strength and thus reducing antioxidant activity [13]. The phenoxylic radicals are significantly
stabilized if the substitute in para position is an unsaturated hydrocarbon with highly
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delocalized electron. The hydrogen-donor ability of natural antioxidants in olive oil decreases
as follows: hydroxytirosol, oleiropein, caffeic, chlorogenic, ferulic acid [14].

In the SET mechanism the most important factor of the reaction rate is an ionization
potential or electrode potential: the lower it value the easier electron detachment and
correspondingly the faster reaction rate with free radicals.

Antioxidant activity of phenolic acids, particularly caffeic, procatechinic and chlorogenic
depends on pH; in acidic environment their effectiveness of free radical scavengers is very
little, whereas in pH 7-8 their activity significantly increased [7,15]. In alkaline media phenolic
acids ionized with phenolate formation. The antioxidant capacity of the above compounds
greater than common phenolic compounds, that enhanced their antioxidant activity [13]. The
last has been caused by fast electron transfer from anions of phenolic acids to the peroxyl
radicals of lipids [7,14,15].

One of most strong phenolic antioxidant is a chlorogenic acid, contained in coffee beans.
Consumption of the above compound may prove beneficial in diabetes type 2, certain types of
cancer and cardiovascular disease prevention [16,17]. The bulk quantity of coffee is harmful
for pregnant women and those, suffering from hypertension, ischemic heart disease, gastritis
and others. Furthermore it may cause dependence on instant coffee lovers.

Tirosol and hydroxytirosol, contained in the olive oil as well as sesamol and sesaminol,
which consisted in sesame oil scavenge free radicals according to the mechanism similar to that
of tocopherol due to the presence of phenolic ring.

Reduction potential of antioxidant radicals is very useful to predict the ease of atom
hydrogen transfer from certain compound to free radical; the lower reduction potential the
higher ability of antioxidant to act as a donor of hydrogen atom [7]. Each compound having a
lower reduction potential than food radicals may act as a hydrogen donor and thus it gain
properties of antioxidant. The reduction potential of hydroxyl, alkyl, alkoxyl, alkperoxyl and
superoxide anion-radical is approximately 2,3; 0,6; 1,6; 1,0 and 0,94 V, respectively [7]. The
reduction potential values of tocopherol, ascorbic acid and quercetin radicals are 0,5; 0,33 and
0,33 V respectively, which are lower than peroxyl, alkoxyl and alkyl radicals [18]. Thus, food
radicals readily abstract hydrogen atom from molecules of ascorbic acid and tocopherol,
leading to the inhibition of free radicals formation. Phenolic compounds may play a role of the
donor of hydrogen atom for alkperoxyl radicals, and the new radical, which were formed
doesn't catalize an oxidation of other molecules, due to the low reduction potential [6].
Phenolic radicals react with other phenolic radicals with hydroquinone formation and phenolic
antioxidants regeneration or resulted in the phenolic dimmers formation. Phenolic radicals can
also interact with lipid peroxyl radicals, which lead to phenolperoxides formation, which
further being decomposed [7].

Hydrogen atoms of phenolic rings of tirosol and hydroxytirosol molecules being coupled
to food radicals give rise to the semiquinon radical formation. These intermediates can react
with other radicals resulted in the quinon formation, while disproportionation between two
radicals lead to the quinon and corresponding compound (tirosol and hydroxytirosol)
formation, or being interacted with molecule of oxygen producing quinon and hydroxyperoxyl
radical (fig.8). The phenol-semiquinon-quinon system acts as a ascorbic acid synergetic and
play a significant role in redox equilibrium maintenance [19].

Flavonoids, particularly quercetin and luteolin are potential inhibitors of xanthinoxidase,
which incorporated into the processes of oxidative injuries, especially after ischemic
reperfusion since superoxide radical being produced as a result of interaction with molecular
oxygen [9,20].
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The property of flavonoids to depress growth of cancer cells is also related to their free
radical scavenger function [21]. The growth of cancer cell being inhibited by flavonoids, which
also can cause apoptosis of these cells [9,22].

Flavonoids must have characteristic structural features, particularly orthohydroxy or
catechol groups in B-ring in order to scavenge free radicals (fig. 8) [7,23]. Quercetin, rhutin
and luteolin are completely fulfilled with these requirements and being known as the most
effective free radical scavengers. Catechol is an effective scavenger of free radicals, which
doesn’t consist 2,3-double bond and 4-carbonyl group, but due to the number of hydroxyl
groups, which are the source of hydrogen atom, also served as an acceptor of free radicals [23].
Flavonoids, having structures similar to that of catechol, capture lipid peroxyl radicals, which,
in turn can abstract hydrogen from flavonoid, yielding more stable phenoxyl radicals. The
latter undergo reaction of disproportionation, producing phenolic quinone and
dihydroxyphenolic compound (fig. 8.) [7].

ROOH

Figure 8. Reaction between flavonoid catechol and peroxyl radicals. Adapted from [20]

a-Tocopherol react with alkylperoxyl radicals much faster than with alkyl, because of the
difference between reduction potential of tocopherol radical and alkylperoxyl radical (0,5 V),
which is a bigger than reduction potential value between tocopherol radical and alkyl radical
(0,1 V). Tocopherol act as a donor substrate of hydrogen atom of 6-hydroxy from of
chromanolic ring alkperoxyl radical, resulted in the alkylperoxide formation and give rise to
the realatively stable tocopherol radical due to the resonance structure of its molecules. Further
it may being dimerised or interact with lipid peroxyl radicals to obtain tocopherol semiquinon,
which is not as active as vitamin E (fig. 9) [7]. Tocopherols can slowly and irreversibly react
with superoxide anion radicals, but this process is not significant in aqueous solutions.

At high concentrations lipid peroxyl radicals react with tocopherols give rise to the
tocopherolperoxide, which produced two isomers of epoxy-8a-hydroperoxytocopherons as a
result of atom hydrogen abstraction by alkoxyl radical. These isomers undergo hydrolysis to
form epoxyquinones, giving rise to the alkoxyl radicals instead of peroxyl with a loss of
tocopherol. There was no significant decrease in quantity of the radicals, which lead to gradual
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loss of a tocopherol activity. The tocopherol can be regenerated from tocopheryl quinone by
the reducing agents addition, for example ascorbic acid [7].

Hydrogen atom being bounded with tocopherol radicals at their high concentration and
low quantity of peroxyl radicals, but the reaction rate is slow and as a result of reaction
tocopherol and lipid radicals are accumulated [7,25]. Lipid peroxyl radicals by this reaction can
accelerate lipids peroxidation by interaction with triplet oxygen, whereas tocopherol act as a
pro- rather than an antioxidant in this case. This type of lipid peroxidation, caused by
tocopherol species would be inhibited by addition of ascorbic acid, which act as a reducing
agent [26].

s} o,
O + ROOH
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tocopherol semiquinon

Figure 9. Reaction between a-tocopherol and lipid peroxyl radicals. Adapted from [24]

Carotenoids are the group of the most effective antioxidant, which are abundant in nature
[2,7,27]. 1t has been known, that these compounds lose their color, than exposed to radicals or
to oxidized species due to the interruption of conjugated double bonds system. The carotenoid
crocin contained in the plant saffron. Lose of color of this water-soluble carotenoid serves as a
measure for determining antioxidant capacity in serum plasma and plant extracts. One of the
most potent product of carotenoid oxidation is retinoic acid, which participated in the processes
of bones synthesis and embryo development, but it is considered a potent teratogen. There are
at least three possible mechanisms for the reaction of carotenoids with radicals: 1) radical
addition; 2) electron transfer to the radical; 3) allylic hydrogen abstraction [27].

1. Radical addition: adduct formation. Burton and Ingold first proposed the mechanism of
addition reaction [28]. They supposed that lipid peroxyl radical ROO™ would added to
carotenoid polyene chain (CAR) with radical ROO-CAR’ formation. Since this radical would
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be resonance stabilized it would further interact with lipid radicals that would accounts for the
antioxidant effect of carotenoids in solution:
ROO* + CAR — ROO - CAR®

However, the subsequent reactions of ROO-CAR’ radical are not well understood.
Antioxidant activity of carotenoids depends on oxygen tension. Therefore peroxyl radical-
carotenoid adduct ROO-CAR’ could reversibly react with molecular O, to form a new peroxyl
radical as follows [27]:

ROO —-CAR* + 0, - ROO -CAR -00*

At sufficiently high partial oxygen tension (> 150 mm Hg) this carotenoid peroxyl radical
can generate new radicals due to the cleavage of the resulting peroxyl bond [27]. Thus, in this
case carotenoids would act as a rather pro- than antioxidants since they could generate more
radicals than capture. It is supposed that carotenoid peroxyl radical can subtract atom hydrogen
from R'H by ROO-CAR’ giving rise to the new radicals [29]. They could further propagate
lipids peroxidation and thus B-carotene act as a prooxidant:

ROO—-CAR-0O" + R'H - ROO—-CAR-OOH +R"

Human blood plasma contains approximately 1-2 uM carotenoids. At this concentrations
and physiological oxygen pressure, a prooxidant ability of carotenoids is relatively low,
whereas antioxidant activity have a big significance [27,30].

It has been reported by other authors that the carotenoid adduct does not react with
molecular oxygen at certain conditions even at 100 % oxygen pressure [30]. The adduct, that
being formed on the first stage due to the reaction between p-carotene and acylperoxyl radicals,
further being converted into the end products by two different ways dependently on the solvent
polarity (fig.10).

Retinol (the first form of vitamin A, which was characterized) is a fat-soluble antioxidant,
being converted from B-carotene by human organism. It is essential in appropriate amount for
vision, bones functionality, immune system as well as for skin and hair health. Retinol and -
carotene are strong antioxidants, which being utilized as the therapeutic agents in cancer
prevention, particularly they prevent recurrent tumor cells growth after operation. Retinol and
B-carotene protect brain tissues against deleterious effect of free radical active species, most
dangerous of them have neutralized by B-carotene.
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Figure 10. Scheme of interactions between carotenoids and acylperoxyl radicals in both polar and
non-polar solvents. From [31]
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2. Electron transfer. Reactions of this type give rise to the cation radical CAR™", anion-
radical CAR"™ or radical CAR’. Carotenoid cation radical can be detected by laser flash
photolysis [32]. The carotenoids in electron transfer reactions being acted as electron donors,
while in certain conditions they play a role of atom hydrogen donors (fig. 11).

El ..
CARH =——> CARH + ¢ =—> CARH’"+ 2¢

!

CAR + ¢ + H
Figure 11. Electron transfer reactions of carotenoids. Adapted from [7]

The carotenoids are the donors of one or two electrons in electron reactions E1 and E2
respectively [7]. The easiness of electron elimination from carotenoid molecule depends on the
nature of substituents [7]. The two carotenoids canthaxanthin and astaxanthin are distinguished
by their reducing potential of transfer of two electrons (E1 < E2), whereas for lycopene, p-
carotene and zeaxanthin values of the reducing potential are almost equal [33]. Electron
elimination from molecule of carotenoid, which have electron acceptor end group is very
complicated. The lower electron acceptor degree of substitutes the smaller AE (E1-E2) and
cation radical would be reduced to carotenoid radical with reducing potential E3, which
significantly lower than that E1 [7]. The values of standard reducing potential of cation radical
of carotenoids (from 0,7 to 1,0 V) is not sufficiently low to serve as a hydrogen donor for alkyl

(E° "= 0,6 V) or peroxyl radicals (E° "= 0,77...1,44 V) of polyunsaturated fatty acids [34].

B-Carotene can be a donor of electrons for free radicals resulted in B-carotene cation
radical formation [7,35]. The carotenoid cation radical is resonance stable to such an extent that
its reaction with molecular oxygen is negligible [36]. However, tocopherols, ubiquinones and
also tyrosin and cysteine might be easily oxidized by B-carotene cation radical.

The hydroxyl radicals with high reducing potential (2,31 V) more easy abstracted atom
hydrogen from carotenoids than alkylperoxyl radicals [7]. Lycopene cation radical has the
lowest value of reducing potential (0,748 V), it farther increased from cation of the B-carotene
(0,78 V), zeaxanthin (0,812 V) and xanthaxantine (0,93 V). Astaxanthin is a weaker
antioxidant than zeaxanthin [7,37].

When lycopene reacts with superoxide anion radical O,", the anion radicals CAR™ were
formed:

Lycopene + O, < Lycopene® + O,

3. Hydrogen abstraction. B-Carotene with certain restrictions can play a role of donor of
atom hydrogen for peroxyl radicals give rise to the cation radical [7,27,28]. It is supposed that
latter is relatively stable due to delocalization of unpaired electron within conjugated polyene.
It can react with lipid peroxyl radicals at low oxygen concentration resulted in the non-radical
caroteneperoxide formation. The molecules of oxygen would be bounded to carotene-radical,
and the formed adduct further interacted with other molecule of carotene producing, carotene
epoxides and carbonyl compounds of carotene (fig. 12).
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Figure. 12. Reactions of p-carotene with peroxyl radicals. Printed from [7]

An example of hydrogen abstraction is an interaction between f-carotene and nitrogen
monoxide contained in cigarette smoke resulted in the formation of 4-nitro-p-carotene:

CAR + NO— NO-CAR

Thus, the carotenoids are potentially useful for smokers because of decreasing of
quantity of toxic oxidants contained in tobacco smoke.

Single electron or hydrogen atom transfer from carotenoids to food radicals depends on
their reducing potential and chemical nature of carotenoids, especially on presence of hydroxyl
groups. Single electron transfer reaction between free radicals and carotenoids can be relieved
if alkylperoxyl radicals contain electron acceptor groups R.

Ascorbic acid, gluthation and cystein, which have properties of scavengers of free
radicals, act as donors of atom hydrogen, producing more stable gluthathion and ascorbic acid
radicals. Further, ascorbic acid radical are converted to dehydroascorbic acid. Food free
radicals are also inactivated by aminoacids, containing sulthydryl and hydroxyl groups, such as
cystein, phenylalanine and prolin. The competition between proteins and lipids for food free
radicals may occur [7].

The cystin and cystein aminoacids are playing an active role in redox reaction occurring in
biochemical processes of breathing, metabolism, nervous system due to the reversible cystine-
cystein interactions (fig. 13).

S‘H S S

CH, i, CH, CH,
2 -~

CHNH, +2 H CHNH, CHNH,

COOH COOH COOH
cystein cystine

Figure. 13. Cystine-cystein interactions
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Trehalose is a thermodynamically and kinetically the most stable nonreducing
disaccharide, which can perform specific function of a free radical scavenger for superoxide
anion radical O, and hydrogen peroxide [38].

Chelates formation

The cations of transitional metals are good promoters of peroxidation favoring
decomposition of peroxides, which were formed on the early stages [2,9]. It is leads to the
radicals formation, which being participated in the radical chain reactions of autooxidation.
Fats, oils and other foods containing a traces of heavy metals, full removing of which is
economically unsuitable. The most widely utilized metals in food industry are copper, cobalt
and iron and in the lesser extent manganese, chromium and aluminium. They incorporated into
the food products from raw materials and on food processing and packaging [2].

Metal ions are indispensable cofactors of many enzymes and metaloproteins. The proteins
heme (contains ion Fe*") and hemin (contains ion Fe’") find widespread use in food products.
Lipid peroxidation of animal foods can be accelerated by hemoglobin, myoglobin and
cytochrome C. These reactions are responsible for rancidity development in meat and poultry
food during storage. Peroxidase and catalase are the main sources of heme proteins in plant
food [2].

Traces of transitional metals are solubilized during oils processing. These traces are
passive physiologically, but are active prooxidants. Metal foils, cans and wrapping papers
being served as a source of food contamination by metals, which diffuse into the oil phase [2].
Another source of transitional metals in food is the technological equipment. Metals can be
incorporated into the oil phase during oilseed crushing.

The concentration of transitional metals depends on the nature of metal and fatty acids
composition of fat. Edible oils, contained substantial quantities of linoleic acid, such as
sunflower or corn oil, should contain no more than 0,03 ppm of Fe and 0,01 ppm of Cu, which
is necessary to maintain oil stability. The concentration limit of Cu and Fe in fats with a high
content of oleic or stearic acids is 0,2 and 2 ppm, respectively [2]. Raw oil contains transitional
metals in a form of free cations or chelate comlexes. Unrefined oils, such as olive and sesame
contain significant quantity of metal cations [7]. Refinery of the oils leads to substantial drop of
metals concentration.

The decomposition rates of hydroperoxides emulsified in water depends on pH. The
optimal Fe and Cu activity lies in the pH range between 5,5 and 6. The presence of ascorbic
acid accelerates the rate of hydroperoxides decomposition due to its ability to partially reduce
cations of metals [2].

The direct oxidation of the unsaturated fatty acids by transitional metals with acyl radicals
formation proceeds at very slow rate and doesn’t affected on the initiation of autooxidation:

RH+M"V 5 M gt 4+ R

The activation energy for lipid oxidation, particularly on the initial stages was reduced by
traces of metals resulted in the development of oils oxidation [7,39]. The values of activation
energy for autooxidation of the refined, clarified and deodorized soy, sunflower and olive oiles
are 73,0; 79,5 ta 52,3 kJ/mol, respectively [40]. Transitional metals are also catalyze food
radicals formation by mechanism of atom hydrogen abstraction. Traces of Fe cations decrease
oxidative stability of olive, favoring decomposition of phenolic antioxidants, such caffeic acid
[41]. The metal cations, primarily Fe’", react with hydrogen peroxide by Fenton, producing
reactive oxygen species, especially hydroxyl radicals [42]:
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H,0,+M" — HO +HO +M """

The OH' radical is considered to be a one of the most reactive radical, its half-life in
aqueous solution is approximately 10 s. Unlike the hydroperoxides, which were metabolized
by superoxide dismutase, the hydroxyl radicals cannot be removed during enzymatic reactions.
Therefore, they react with all compounds of a substrate [7,43]. Transitional metals including
copper, manganese and cobalt catalyze these reactions. Fenton reactions may lead to
accumulation of the active radicals and and so contribute to the initiation of biomolecules
decomposition.

Chelate complexes formation inhibits the oxidation process due to: insoluble complexes
formation, decreasing of the redox potential of metals, or providing sterical hindrance between
metals and oxidized intermediates or components of food products. Citric acid and
Ethylenediamine tetraacetic acid (EDTA) are the classical examples of chelate producers. The
majority of the complexing agent are water soluble, while citric acid is a partially fat soluble.
Phospholipids and flavonoids may also play a role of chelating agents [44]. Cations of
transitional metals being bounded by flavonoids, activity of which depends on the structure
features [45]. Presence of 3,4-dihydroxyl groups of B ring and 4-carbonyl and 3-hydroxy group
of C ring, or 4-carbonyl group of C-ring and 5-hydroxyl group of A-ring can facilitate complex
formation with metals at the certain available sites (fig. 14). Lignans, polyphenols, ascorbic
acid and aminoacids, such as carnosine and histidine are bound to metals with chelate

complexes formation.

site 3
Mn*

OH

OH
D o';4
HO
e
OH
OH O. |

Mn+
site 2

"y
site 1
Figure 14. The mechanism of flavonoids chelate complexes formation. Adapted from [9]

The chelates formation with metals cations is an important process not only in food
products. Fenton reaction occurs in the dophamine neurons of the nerve cells, where some
quantity of hydrogenperoxide was formed by catabolism [9]. The formation of radicals is
considered to be the main aetioligical factor of the Parkinson's disease [42]. The significant
accumulation of Fe cations in some brain tissues may be recognized as a marker of other
neurodegenerative diseases, such as Alzheimer disease and Huntington's chorea [46,47]. Basal
ganglia Fe content is increased in patient suffering from Alzheimer disease [48].

Singlet oxygen quenching

As it was mentioned above singlet oxygen is considerably more active than that of in
triplet state. The cellular components (membrane lipids, enzymes, nucleic acids) e.t.c. may be
imparted or destroyed by singlet oxygen. It can potentially transfer high energy to other
molecules. Tocopherols, carotenoids, curcumin, phenols, urates and ascorbates are able to
quench singlet oxygen [2,7,48]. Singlet oxygen quenching included both physical and chemical
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components. Singlet oxygen deactivation and its transfer into the ground state is performed by
physical quenching due to an energy loss or recharging. Quenching of singlet oxygen by
energy transfer being occurred when energy level of a quencher (Q), is near or below that of a
singlet oxygen:

'0, +0-'0,+’0

’0—'p (no radiation)

Carotenoids activity depends on number of conjugated double bonds in the molecule and
the substituents in the B-ionone ring [7,50].Carotenoids with 9, 10 and 11 conjugated double
bonds quench single oxygen activity by energy transfer [2,7,9]. They are the better quenchers
than those with 8 or less conjugated bonds. f-Carotene and lycopene, which contained 11
conjugated double bonds are the more effective quenchers of singlet oxygen, than lutenin
which has just 10 of these bonds [7,51]. These carotenoids can absorb the energy from the
singlet oxygen, which further would be distributed over all the single and double bonds in the
molecule. One molecule of B-carotene is estimated to quench up to 1000 molecules of singlet
oxygen. The presence of conjugated keto groups or cyclohexaene ring favoring singlet oxygen
quenching [7,52]. However, B-ionone ring substitution by hydroxyl, epoxy- and methoxy-
groups resulted in the decrease of quenching activity of the caritenoids. The values of the rate
constants of single oxygen quenching by canthaxanthin, B-apo-8'-carotenal, B-carotene and
ethyl-apo-8°-carotenal are 1,45:10"; 1,38:10'%; 1,25-10'" and 1,2-10"° I/mols, respectively [7].

The process is proceeded by charge transfer mechanism in the case of singlet oxygen
quencher with high reducing potential and low triplet energy. These compounds included
amines, phenols, sulfides, iodides, and azides and are the donors of electrons for singlet
oxygen. They formed complex with singlet oxygen, which further would be transferred into
the triplet state. In the last stage the triplet complex would be disrupted with quencher and
triplet oxygen formation:

'0,+0—[0;----Q"]' >[0;---Q' >0, +0

Chemical quenching is a chemical reaction between singlet oxygen and quencher with
oxidized products formation [2,7,9,24]. B-Carotene, aminoacids, tocopherols, ascorbic acid,
peptides, and phenols can be oxidized by singlet oxygen, thus all of them are chemical
quenchers [22]. B-Carotene react with singlet oxygen at a rate of the 5-10° I/mol s producing
5,8-endoperoxides [7]. The singlet oxygen and ascorbic acid react in an aqueous solution as

follows:
OH

OH OH
o o o
HO o HO o HO o
1
-/ * 0, — > +
HOO” bH © & nud oo

HO OH

Fiure. 15. Scheme of ascorbic acid hydroperoxides formation in the presence of singlet oxygen.
Printed from [7]

Tocopherol reversibly react with singlet oxygen, producing hydroxydienone,
tocopherylquinone and quinonperoxide. The reaction rates for different isomers are: 2,1-10°
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1/mol's for a-tocopherol; 1,5-10% I/mol-s for B-tocopherol; 1,4-10° I/mols for y-tocopherol and
5,3-10" I/mols for y-tocopherol [7].

Photosensitizers deactivation

Light radiation affected on the food quality [2,7,52,53]. Undesirable changes of food
quality caused by milk oxidation resulted in deterioration, off-flavors development and
profound reduction in the shelf life and nutritive value of food products [52]. Milk and dairy
foods are the most sensitive food products to the light action due to the high concentration of
riboflavin and vitamin B2, which are effective photosensitizers of oxidative processes.

The reducing of beer quality occurs by the same mechanism as a result of riboflavin
oxidation [54].

Riboflavin is a water soluble vitamin, contained in meat and dairy food products, eggs,
vegetables e.t.c. [52]. Flavines acted as photosensitizers due to their chemical interaction with
substrate, components of which are in singlet or triplet state (I type mechanism), or physical
interaction with triplet oxygen, producing singlet oxygen (II type mechanism) [7,53,55]. In the
I type mechanism light radiation causes flavin excitation with further abstraction of atom
hydrogen or electron transfer from corresponding compounds, such as aminoacids or
flavonoids [56]. Its regeneration and superoxide anion O, formation occur in the presence of
oxygen [52,57]. In the II type mechanism triplet oxygen provokes formation of highly reactive
singlet oxygen (E ~ 1,7 V), which react with lipids and give rise to the hydroperoxides. It was
reported earlier that milk and dairy products are oxidized by the type II mechanism [52].
Recently it has been found by some authors that the main mechanism is the second (type II)
[52,58]. Aminoacids, purine bases, wheat proteins, phenols are certainly contained in foods in
high amount supposed to be interacted with flavines in the excited state. The reaction rate
between these compounds and flavines in the excited state is higher than that of flavines and
oxygen [58]. Chlorophylles, contained in food products, are effective photosensitizers as well.

It is known that photosensitizers can be deactivated by vitamin C, carotenoids, flavonoids
and uric acid [7,52]. Photosensitizers were deactivated mainly by carotenoids with less than 9
conjugated double bonds, while singlet oxygen was scavengered predominantely by
carotenoids with more than 9 conjugated double bonds [S1]. The energy transferred to the
surroundings by phosphorescence due to the interaction between carotenoid and
photosensitizers. The distance between chlorophyll and carotenoid must be lesser 0,36 nm in
order to overlap two electron orbitals between these pigments [37].

Lipoxygenase deactivation

As it was mentioned above, the lipid peroxidation may be non-enzymatic and enzymatic.
The latter is catalysed by lipoxygenase a lipid peroxidation enzyme that oxidize fatty acids
giving rise to the hydroperoxides [2,7,59]. Lipoxygenase is widespread in food of animal origin
and in common edible plants, particularly in the potato tubers and beans.

Linoleic and linolenic acids are the main polyunsaturated fatty acids, which have oxidized
in the presence of oxygen with C9 and C13 hydroperoxides formation, respectively [2,59].
Certain isoformes of lipoxygenase are able to produce hydroperoxides, which are necessary for
the jasmonic acid synthesis (fig. 16). The latter is playing an important role in the plants [58].

Lipoxygenases are responsible for quality loss of the juices, particularly melon juice, but
the mechanism of lipoxygenase action is still not clear [60]. As it was mentioned above,
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lipoxygenase causes oxidation of unsaturated fatty acids, 1,4-cys-cys-penthadienic system. This
enzyme catalyzes the cooxidation of carotenoids, resulted in the color loss of food products.
Furthermore, lipoxygenase causes formation of volatile aldehydes, and consequently the
sensory properties of juices.

==\ ==\ (CH,)sCOOH
HyC \/—\/_\/—\/( s hivoxveenase  HaC \/—\/—\/—VCHZ)GCOOH

linolenic acid 13- hydoperoxyllnolemc
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oxde alien = | .
: (CH2)3COOH hydroperolndelyase

o \/=\/CHO OHC\/=\/(CH2)6<:OOH
allen oxide +
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12-oxophytodienic acid jasmonic acid

Figure. 16. Scheme of linolenic acid oxidation by lipoxygenases in plants.
Printed from [60]

Wheat grains have different oxidases, particularly lipoxygenases, which affected on the
metabolism of the antioxidants and may cause changes of antioxidant potential of the end
products [59,61]. Lipoxygenases action on the unsaturated fatty acids leads to quality loss of
food products as well as to changes of color and sensory characteristics. For example, color
loss, that taking place in the processes of the pasta manufacturing, mainly accounted for by the
lipoxygenase action on linolenic acid, that caused and oxidative decomposition of carotenoid
pigments [2,59,62]. Frozen tomato cubes have been covered by layer of the modified starch, in
order to prevent color loss, cased by lipoxygenases activity [59].

Lipoxygenase is a catalytic oxidative enzyme, which lost activity by heating at the
temperatures more than 60 °C [7]. This procedure improves shelf life of the food products.
Furthermore, heating leads to increase of non-enzymatic oxidation degree as well.
Lipoxygenases can be deactivated by steam treatment of the soy beans at the temperature 100
°C during 2 min resulted in the substantial drop of concentration of peroxides and finally
improved quality of soy oil. Lipoxygenases activity rises during ripening of fruits. This enzyme
affected on the strawberry ripening, it causes the color development.

Generally, oxidative stability of lipid containing food products would be achieved in case
of low exposure to the light radiation, high temperatures and air oxygen.

Antioxidants interactions. Synergism and antagonism

Interactions between different antioxidants would be synergistic, antagonistic or additive.
Synergism is a phenomenon which occurs if the total antioxidant effect is higher than the sum
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of effect of each antioxidant. An example of synergistic antioxidant effect is the action of
mixture of a-tocopherol and ascorbic acid in the processes of lipids autooxidation and
photooxidation [7,62]. Antagonism is an opposite effect that would be observed when the
summary antioxidant effect lower than that of each antioxidant. An example of antagonism of
the antioxidants is the action of mixture catechine and caffeic acid. The additive effect has
observed when the summary effect is equal to the effect of antioxidant in mixture.
Polyphenolic compounds, such as epigallocatechin gallate, quercetin, epicatechin gallate,
epicatechin andcyanidine have an additive effect with a-tocopherol, which play a role of free
radical scavenger [7,63].

The synergism can be explained by different mechanisms of action of the antioxidants:
combination of two or more free radical scavengers and thus primary protection of the certain
antioxidant; combination of the two antioxidants with different antioxidant mechanism [7].
Regeneration of the most effective free radical scavenger (primary antioxidant) by less
effective (coantioxidant, synergist) occurs at the large differences in reduction potentials of
these two compounds. The free radical scavenger with bigger reduction potential serves as a
primary antioxidant. The total antioxidant effect can be enhanced by regeneration of the
primary antioxidant. The example of a such system is a mixture of tocopherol (E° = 0,5 V),
which being acted as a primary antioxidant and ascorbic acid (E° = 0,33 V), playing a role of
synergist [7]. The direct interaction of a tocopherol molecules (TH) with alkyl or alkylperoxyl
radicals of food products would lead to the formation of tocopherol radicals, which does not
have antioxidant properties [7]. Ascorbic acid (AsH) donates hydrogen atom to tocopherol
radical, which favors tocopherol regeneration and giving rise to the semihydroascorbic acid
radical (As"), which can be further oxidized to give dehydroascorbic acid (DHAs) [65]:

TH+R' —>T°+RH

TH + ROO* - T* + ROOH
T* + AsH — TH + As®
As* —> DHAs+ H*

Interaction between tocopherols and carotenoids and their regeneration is another, more
complicated example of synergism. In this case carotenoids can be regenerated by tocopherols
and vice versa. Though, carotenoids are regenerated predominantly due to larger value of the
standard reducing potential of carotenoid cation radical (0,7-1,0 V) compared with that of
tocopherol radical (0,5 V) [7,66,67]. It is well known that -carotene disappeared soon after
oxidation of oleic acid. However, duration of antioxidant activity of carotenoids have been
increased from 100 to 1500 hours by a-tocopherol addition [67]. Carotenoids can be
regenerated from corresponding cation radicals by a-tocopherol action. It is interesting, that in
certain systems the interaction between carotenoids and a-tocopherol may not to be occurred,
for example at safflower oil oxidation [68].

Two antioxidants, which significantly differ by energy dissociation of O-H bond are
considered to be synergists [7]. The bigger energy dissociation of O-H bond of synergist in
compare with primary antioxidant the faster the regeneration rate [7,70]. The primary
antioxidant can be regenerated as well in case of reaction rate constant at least 10° 1/mol-s,
whereas constant of reaction with peroxyl radical approximately equal to that of with
antioxidant radicals [7,71]. Regeneration would be terminated by electron transfer from
molecule of synergist to the antioxidant [72].

Synergistic antioxidant effect would observed when one antioxidant quickly oxidized and
thus protected another [7]. The less active antioxidant scavengers alkyl and alkylperoxyl food
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radicals, that resulted in the protection of the more effective antioxidant. In the other case
antioxidant radical, that has been formed during oxidation of the less efficient antioxidant,
being competed with more effective in reactions with alkylperoxyl radical, which reduce
oxidation level of the more efficient antioxidant [7]. Interactions between tocopherols and
carotenoids can partly proceed via the above mentioned mechanism [7,72].

The synergists may act as the hydrogen donors to the phenoxyl radical, thereby
regenerating the primary antioxidants. The synergistic effect would be observed in case of two
antioxidants with different mechanism of action [7]. It has been well established that the
combination of metal chelators and free radical scavengers have synergistic antioxidant effect.
Metal chelators, including phospholipids, citric acid, ethylenediamine tetraacetic acid are not
truly antioxidants, but they are effective as the synergists. They inhibit metal catalyzed
oxidation, and decrease total quantity of free radicals, which have captured by scavengers [43].
Metal chelators acted on the initiation stage of oxidation, while scavengers on the propagation
stages [7]. Phosphatidylinositol act as a synergist in mixture with the tocopherols, reducing
level of lipids oxidation due to inactive metal complexes formation [74]. Quercetin and o-
tocopherol are synergists, which inhibited oxidation of lard due to a-tocopherol serves as free
radical scavenger, while a quercetin acts as metal chelator [7]. Many synergists also provide an
acidic media that improves the stability of primary antioxidants.

Antagonism has been observed between o-tocopherol and both rosmarinic and caffeic
acid, between caffeic acid and catechine or quercetin [75,76]. Plant extracts, rich in
polyphenols have the antagonistic effect to the a-tocopherol functionality in lard and safflower
oil.

Antagonism between two antioxidants action would occur in case of: competition between
formation of antioxidant radical adducts and regeneration of antioxidants; the less efficient
antioxidant is regenerated by more efficient; predominant oxidation of the most efficient
antioxidant by radicals formed from less efficient; interactions of two antioxidant in certain
systems [75,76]. Antagonism of antioxidants occurring in oxidized food systems is still not
clear [7].

The antioxidant properties depend on the environment in which they act [77]. As it has
been shown by Becker and coauthors, a-tocopherol and quercetin in emulsion are strong
synergists, in liposomes synergistic antioxidant effect weaker, whereas in a dry sunflower oil
these compounds have antagonistic effect. The mechanism of action of antioxidant in
multiphase systems distinguishes from that of in oils, which can be explained by solvation
effects. The authors suggested that antioxidant antagonism occurring in dry can arise through
the formation of intermediates at elevated temperatures besides those formed from quercetin,
which are susceptible to oxidation [76].

Conclusions

Thus the mechanisms of action of natural and synthetic antioxidants has been analyzed.
Understanding of mechanisms of action allows to select the most efficient antioxidant in a
certain food system. Even a negligible (0,01-0,001 %) quantity of an antioxidant significantly
inhibit processes of oxidation either in food systems and living organisms, in which strong
intracellular antioxidant protection is complemented by extracellular. The main role in this
system is playing vitamins A, C and E, antioxidant ferments: glutathione, glutathionperoxidase,
superoxiddismutase, catalase e.t.c.
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Emulsions and foams are dispersed systems which are often
presented in foodstuffs. A good knowledge of the structure and
the mechanical properties of the external and internal phases as
well as the interfacial films are essential for controlling the
behaviour of such systems. Foods’ macromolecules, such as
proteins and polysaccharides, are widely used as functional
ingredients of the formation and stabilisation of these systems.
These molecules contain simultaneously polar and non-polar
regions, which give them surface-active properties. During the
emulsification or foaming processes, they rapidly adsorb and
form the film at the surface of the oil droplets or gas bubbles.
The objective of this article is a substantiation of the
functionalities of surface-active agents and their usage in food
industry.

Recent experimental investigations of the stability of foam and
emulsion have shown that milk proteins have excellent surface-
active properties such as emulsification, gelling, foaming, water
binding. However, milk proteins do not show the same
behaviour: whey proteins are less surface-active than caseins,
mainly because of their globular structure. Application of
enzymatic hydrolysis is found to improve surface properties of
whey proteins. Moreover, the surface-active properties of milk
proteins increase when protein-polysaccharide complexes form
in the interfacial region of emulsion and foam. The conditions
and treatments of formation of multicomponent dispersed
systems, which are stabilized by these protein-polysaccharide
complexes, should be more investigated.

Introduction

Emulsions and foams form the basis of a wide variety of natural and manufactured

materials used in the food [1-7]. One of the major concerns for dispersions is keeping the
internal phase uniformly distributed during storage and consumption [6, 8-16]. This has led the
food industry and many researchers to investigate the ability of hydrocolloids and proteins to
stabilize emulsion and foam against creaming, flocculation, coalescence, drainage and
coarsening, depending on their intended application [13-15, 17-19]. New ingredients are
regularly incorporated into food systems to improve their rheological and physicochemical

—— Ukrainian Journal of Food Science. 2013. Volume 1. Issue 1 41



—— Food Technology ——

properties. Therefore, understanding and monitoring the factors that influence the stability and
shelf-life of prepared dispersion is critical for their continued success in the market place.

Material and methods

The material of this research was articles of the international scientific journals published
during 2000 and 2012 years, thesis and monographs of scientists of dispersion science.
Methodology of the investigation is based upon the use of the methods of analysis, comparison
and synthesis.

Results and discussions

An emulsion may be defined as an intimate dispersion of at least one immiscible liquid in
another in the form of discrete droplets (diameter in general ranges from 0.1 to 100 un). A
foam is a fine dispersion of gas bubbles in a liquid [20]. An interfacial layer between the two
phases is occupied by some surface-active agents, such as proteins, polysaccharides,
phospholipids, monoacyl glycerol esters etc. [6, 14, 17, 19]. The behaviour of foam and
emulsion in foods is defined by these three parts of the system: the continuous phase, the
internal phase and the interfacial layer [6, 16, 21].

Basically, there are three types of emulsions: oil-in-water (O/W), water-in-oil (W/O) and
multiple emulsions i.e. oil-in-water-in-oil (O/W/O) emulsion or water-in-oil-in-water (W/O/W)
[6, 20, 21]. O/W emulsion refers to the type of dispersion in which oil is dispersed as droplets
in the continuous aqueous phase. Milk and cream are best-known oil-in-water emulsions, in
which the milk fat globules are dispersed in aqueous phase containing milk proteins, lactose,
salts and minerals. The fat globules are stabilized by natural surfactants i.e. lipoprotein
membrane, phospholipids and adsorbed casein. Another food O/W emulsions are coffee
whiteners, mayonnaise and salad dressing. In case of W/O emulsion, oil forms the continuous
phase and water exists as the dispersed phase. Butter and margarine are common water-in-oil
emulsions, in which aqueous phase, which consists of milk proteins, phospholipids, sugar and
salts, is dispersed in fat cream or oils.

Milkshakes, beer, bread, cakes, meringue, marshmallow, aerated chocolate bars, vegetable
paste foams, sorbet are examples of food foams. Moreover, food industry produces aerated
emulsions (ice cream, whipped cream, toppings, etc.), in which air cells are covered with
clusters of partially coalesced fat globules and adsorbed fat crystals together with proteins,
stabilizing the foam. [6, 22].

Methods of the formation of emulsion and foam. Generally, food emulsions are prepared
by using high shear equipment items, such as colloid mills, high speed blenders, high pressure
valve homogenizers that emulsify an oil phase and an aqueous phase together in the presence
of a surface active agent [6, 17, 19, 21].

The basic procedure is to force a coarse mixture of oil and aqueous phases though a narrow
slit under the action of high pressure, resulting in cavitation, intense laminar shear flow and
turbulence. Input of mechanical energy subdivides the droplets of internal phase until they
reach the final average droplet diameter, in the range 1-100 um [6, 19, 20]. Mechanical stirring
of an oil-water mixture forms drops of liquid that are distorted into cylinders (along the lines of
flow) and that break up into smaller droplets. The process is repeated until the droplets are so
small they cannot be further distorted and subdivided ceases. A suspended liquid drop forms a
sphere, because this shape has minimum surface area (hence minimum interfacial free energy)
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for a given volume. At the same time, the surface active agents, such as emulsifiers being
structurally amphiphilic molecules (having both hydrophobic and hydrophilic moieties), are
adsorbed at the oil-water interface, creating a stabilizing interfacial layer [6-8, 14,17].

Concerning the energetics involved, foam is nearly identical to an o/w emulsion. The
mechanism of air incorporation and subdivision in a foam is the same as for an emulsion: large
bubbles are elongated, and the unstable cylinders spontaneously divide [20].

Bubbling and stirring are the two main categories of mechanical methods for foam
formation [1, 16, 20]. In the bubbling methods the foam is generated by bubbling gas through
the foaming solution. Bubbling can be realized through a single capillary, a set of capillaries, or
a porous plate placed in the lower part of the foam generator.

In the stirring methods foam is generated by mechanical mixing of the gas and liquid
phases, e.g. by whipping or by mixing with a stirrer, by shaking a vessel partially filled with
solution, by simultaneous flow of gas and liquid in a tube, by pouring liquid on the surface of
the same solution, etc [1, 20].

Interaction between surfaces. An emulsion having been formed, the oil droplets tend to
flocculate and coalescence due to attractive forces. Flocculation has been described as the
reversible aggregation mechanism, which arises when droplets associate, due to unbalanced
inter-atomic attractive and repulsive forces [6, 18, 20]. On the other hand, coalescence refers to
a completely irreversible increase in droplet size gradually leading to the separation of the oil
and the aqueous phase (fig. 1).

"b COALESCENCE

ADSORPTION
/

FLOCCULATION

\

STABILIZATION

DISRUPTION

Fig. 1. Illustration of main physicochemical processes
involved in making of emulsions [18]

One of the keys in preparing a stable emulsion is to form small oil droplets in a continuous
aqueous phase with sufficiently high viscosity to prevent coalescence of the oil droplets [6, 12,
14, 19]. A thermodynamical balance between the emulsion phases is assured by an emulsifier
(proteins, polysaccharides, phospholipids), which decreases the interfacial tension and keeps
the emulsion stable. An emulsifier should have sufficient hydrophobic groups to strongly
adsorb onto the oil-surface and hydrophilic groups to spread out in the aqueous continuous
phase, and thus reduce the interfacial tension [19, 17]. The ability of an emulsion to resist any
alteration in its properties over the time scale is named the term «emulsion stability» [6, 8, 21].

Foam stability is governed by similar factors as emulsion stability. After a foam formation
several processes occur each of them leading to foam destruction [16, 23, 24]:
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liquid drainage;

bubble coalescence;

bubble disproportionation.

The incorporated bubbles are usually stabilized by proteins and other food macromolecules
which, being surface active, adsorb onto the bubble surface and prevent coarsening or drainage
due to coalescence by modifying the interparticle forces as well as by providing interfacial
rheological properties[16, 23, 24].

Thus, the protein molecules unfold with the hydrophobic side chains entering the air phase
and the hydrophilic chains remaining in the water phase. The portion of the proteins located in
the aqueous phase hold water, preventing it from draining away from this region and hence
preventing the air bubbles from coalescing and destabilizing the foam.

Many polysaccharides being hydrophilic, they do not adsorb at the interface. However,
they can enhance the stability of foam by a thickening or a gelling effect of the aqueous
solution [24]. Some studies have evidenced an additional role of polysaccharides at the
interfacial film [25]. Polysaccharides can interact with adsorbed proteins to form protein-
polysaccharide complexes which can increase both the rigidity of the interface and the surface
activity of the protein [25, 27]. Aqueous mixtures of proteins and polysaccharides can exhibit
various phenomena including complex coacervation, miscibility and segregation [25, 27].
Complex coacervation mainly occurs below the protein isoelectric point as a result of net
electrostatic interactions between the biopolymers carrying opposite charges and implies the
separation of two phases, one rich in complexes biopolymers and the other phase depleted in
both [26].

The stability of aerated emulsions e.g. ice cream, whipped cream is related both to the
amount of fat globules adsorbed around the air cells and to the formation of clusters of fat
globules between air cells, linking them together in a structural matrix [22].

Emulsifiers and stabilizers for the food industry. Milk proteins and particularly whey
proteins are widely used as emulsifying and foaming agents in diverse food products thanks to
their unique interfacial properties. Milk proteins in soluble and dispersed forms have excellent
surface-active and emulsion-stabilizing properties (film forming, water binding and whipping
abilities) [3, 13, 18, 23, 28].

Proteins form different interfacial films and do not show the same behaviour. Differences
in the abilities of milk proteins arise largely from the differences in structure, flexibility, state
of aggregation, and composition of the proteins. The sequence of surface activity for milk
proteins is PB-casein > monodispersed casein micelle > serum albumin > a-lactalbumin > as
casein = k-casein > B-lactoglobulin > euglobulins [28]. The B-casein is the most important milk
protein fraction because of its high surface activity and flexible nature, due to numerous
proline residues, little ordered structure and negligible intermolecular cross-links [13, 28].

Protein molecules change their charging and surface activity with pH and accordingly their
foamability and emulsifying properties are also altered.

Thus, whey proteins enable the formation of very small air bubbles (average diameter of
15 um) which do not evolve significantly during the first day following the foam formation: no
coalescence, no ripening, and no drainage during the first 24 h. On the contrary, the evolution
of sodium caseinate stabilised foams is quite different: the average bubble size grows very
quickly, and after only a few hours, the foams do not exist anymore. All the liquid drained and
the bubbles disappeared. A clear relationship between surface elasticity and foam stability has
been found. At least in the case of whey protein aerated systems a high surface elasticity
improves foam stability, interfacial films being more resistant and the protein network
constituting a mechanical barrier towards rupture of the bubbles and coalescence [29].
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It has been studied that there is little differentiation between the products containing the
aggregated and non-aggregated casein (i.e. milk protein concentrate and skim milk powder) for
emulsifying ability, creaming stability, surface coverage and composition of the interfacial
layer. The non-aggregated sodium caseinate and whey proteins have similar emulsifying
abilities, which are greater than the aggregated casein. The surface coverages for emulsions
made with sodium caseinate and whey protein are approximately 10 times lower than the
aggregated casein samples. The casein composition of the interfacial layer in emulsions made
with milk protein concentrate and skim milk powder is independent of protein concentration.
For sodium caseinate, os-casein replaces [-casein at the interface as the total protein
concentration is increased. The creaming stability of the emulsions shows large differences
between the aggregated caseins, the non-aggregated caseins and the whey proteins. The
behaviour of sodium caseinate, in particular, is anomalous [13, 18, 31]. It has been proved that
the surface tension behavior of sodium and calcium caseinates is similar but the foaming
properties are differed. Sodium caseinate presents better foaming properties than calcium
caseinate [12, 30, 31].

The addition of monoglycerides reduces the amount of adsorbed protein, except for
emulsions produced from heated protein solutions containing high proportion of whey protein,
for which an increasing has been observed. Monoglycerides are also effective in reducing
coalescence of emulsions containing casein. Pure whey protein emulsions have no coalescence
but considerable creaming upon storage. However, emulsions containing casein show extensive
creaming and coalescence upon storage. [32] It was found that the interfacial layer forming
surfactants such as the sodium stearoyl lactylate or the mono-, diglyceride induced a better
foam stability and a lower gas permeability coefficient through a gas/liquid interface than a
whey protein isolate [33].

It has been documented that heating has an impact on the particle size of emulsions
stabilized with milk proteins [28]. Thus, the particle size distribution (pH 6.8) shifted from
below 1 um prior to heating to 1-10 um, when heated at 140 °C for 80 s. This increase in
particle size distribution is attributed to fat globules aggregation, which resulted from
interactions between non-adsorbed protein molecules in the serum phase and proteins adsorbed
at the interface of fat globules [34].

The impact of thermal processing on the milk protein structure concerns mainly the whey
proteins, whereas caseins seem to have a protective effect against denaturation of the serum
proteins. Heat treatment of milk proteins prior to emulsion formation is proved to reduce the
protein ability to form stable coarse particles, when whey proteins are involved in the process.
However, the addition of small amounts of sodium caseinate can substantially improve the heat
stability of a protein-based emulsion system [9, 12].

Whey proteins are less surface-active than caseins, mainly because of their globular
structure. Although their solubility characteristics are good, their ability to stabilize emulsions
and foams are poor, and this limits their use as food ingredients. Application of enzymatic
hydrolysis improves surface properties of whey proteins. However, if the degree of protein
hydrolysis is not controlled, foam and emulsion stability is decreased drastically. The literature
indicates that large molecular size and hydrophobicity of peptides produced by enzymatic
proteolysis are important factors to consider for the improvement of the surface activities of
proteins [10,11]. As estimated by the particle sizes, the maximum emulsifying capacity has
been obtained from hydrolyzates with a 10 or 20% degree of hydrolysis. Higher hydrolysis
results in peptides that were too short to act as effective emulsifiers, and, at lower proteolysis,
the somewhat reduces solubility of the hydrolyzates slightly decreases their emulsifying power.
All of the emulsions are unstable when they are subjected to heat treatment at high
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temperatures (122°C), but emulsions prepared from the less hydrolyzed peptide mixtures are
stable to heat treatment at 90°C for 30 min [35].

Non-ionic food-grade emulsifiers as well as proteins are commonly used in food industry
e.g. in soft baked products. However, the presence of emulsifiers leads to different foam
behaviour. Both foams stabilised by sucrose stearate and by monodiglyceride contain small
bubbles, shortly after their formation, with quite a certain polydispersity of the bubble size.
After 1 day however, the samples are not any more similar. Whereas the average bubble size of
foams stabilised by monodiglyceride doubled in 24 h, the one of foams stabilised by sucrose
stearate remained quite the same [29].

Compared to the other emulsifiers and proteins, monodiglyceride in a-gel is the most
effective in terms of foamability (Table 1).

Table 1. Gas volume fraction of foam stabilised by different kinds of surfactants [29]

Surface active agents Micellar| Sucrose | Sodium Whey Monodiglyceride in
(concentration is 0,5 wt %) | caseins | stearate | caseinate | proteins a-gel
Gas volume fraction (%) 10 50 50 60-65 80

When both proteins and non-ionic emulsifier molecules coexist in the bulk, the two kinds
of molecules compete at interfaces. The effects of low-molecular-weight surfactants on the
interfacial rheology of protein films depend on their nature and their concentration relative to
protein concentration. The sucrose ester, which is water-soluble, appears to be more effective
in adsorbing at the interface and displacing proteins than those which are oil-soluble e.g.
lactylated monodiglyceride [12, 29].

Recently, the structure of complexes an aqueous mixture of pectin and a protein, lysozyme,
was described in detail. The globular complexes were characterized and showed a strong
similarity with aqueous mixtures of lysozyme with a synthetic polymer, sodium polystyrene
sulfonate [26].

A protein—polysaccharide coacervation at the air/water interface is an efficient process to
increase foam stability. Carrageenans, gum arabic, tragacanth gum have been reported as
effective thickeners, stabilizing and gelling agents in food and beverages [14, 15, 36]. It has
been noted that egg-albumin/k-carrageenan at pH below the protein isoeletric point are the
most efficient systems to stabilize air/water interfaces in food foams such as marshmallow,
Chantilly and mousses [37]. However, the relatively high cost, large quantity required, and
problems associated with obtaining a reliable source of consistently high-quality gums and
carrageenans have led many food scientists to investigate alternative sources of biopolymer
emulsifiers. Hydrophobically modified starches have been identified as one of the most
promising replacements. It consists primarily of amylopectin that has been chemically
modified to contain nonpolar side groups. These side groups anchor the molecule to the bubble
surface, while the hydrophilic starch chains protrude into the aqueous phase and protect air
bubbles against aggregation through steric repulsion [36].

The presence of polysaccharides in protein stabilized emulsions can have variable effect on
stability and rheological properties. Hydrocolloids are added to increase the stability of the
interfacial film separating the droplets that prevent coalescence. Moreover, there is no effect of
pH, calcium chloride concentration, or temperature on emulsions stabilized by gum arabic or
modified starch. In contrast, droplet aggregation of whey protein-stabilized emulsions is
strongly dependent on pH, calcium chloride concentration, and temperature [36, 38].
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The carbohydrate addition (glucose, sucrose, starch and inulin) in whey protein
suspensions significantly enhances foam stability. Similarly, the emulsion stability increases in
suspensions prepared with whey protein isolate and B-lactoglobulin in combination with mono
and disaccharides, while significant decrease is remarked in model suspensions prepared with
inulin and starch addition. [39].

Conclusions

Being the most desirable feature for the consumer the emulsion and foam stability
significantly influences on the product quality. Up to now, both proteins and polysaccharides
are in a scope of interest of the dispersion science. Proteins being an indispensable component
of all processed foods have proved to be effective functionally, providing the necessary
stability and rheological properties to the final food products, because of their naturally
amphiphilic nature and surface active. The combined presence of proteins and polysaccharides
strongly increases the emulsion and foam stability. The conditions and treatments of formation
of multicomponent foam and emulsion which are stabilized by protein-polysaccharide
complexes, should be more investigated.
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Ensuring the quality of Ukraine's population drinks, berry, fruit and vegetable juices
require further development as a source of raw materials and processing technologies incoming
material flows. An important part of production processes is to ensure microbiological purity
products, or at least create a bacteriostatic environment [1-3]. Obviously, the requirement of
100 percent level guarantees aseptic condition significantly narrows the choice of methods of
the latter. In this choice recently in Ukraine palm belonged thermal processing methods of
products at pasteurization and sterilization. However, in the last decade rapidly growing use of
chemical preservatives, including uncontrolled, creating another environmental problem.

Assessment of prospects for technologies that have a different basis to ensure stabilization
of quality indicators drinks and juices is the purpose of this study.

Beverage industry higher energy value from raw materials of plant origin continues to
grow, requiring revision for these microbiological requirements. Usually in these drinks no
pathogenic microflora and bacteria resistant. Experience points to the possibility of the
emergence and development of these acidophilic or acid-fast bacteria (Fig. 1).

In this regard, drinks, saturated with carbon dioxide may produce no heat treatment
provided microbiological purity blending and packaging equipment. However, the desire to
"nationalize" products based on cherries, grapes, red berries and so leads to the fact that pH 3,7
and carbon dioxide content of 6 g / 1 did not provide microbial protection, as is the case in
orange drinks. There have been indications that this is a consequence of the ingestion of drinks
lactic bacteria (Lactobacillus perolens) for packaging [3]. High level of risk associated with
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high malic acid under the influence of lactic acid bacteria is converted into lactic. The result of
these changes is to increase the pH or at least stabilization of the latter.

|Limited pH: atsydofily and acid resistant microorganisms|

Drinks without CO;: Carbonated drinks (with CO-):
aerobic, facultative aerobic, facultative anaerobic
anaerobic microorganisms microorganisms
, i
Carbonated drinks (with Acetic-acid bacteria, acid
CO,): spore- bearing bacterium,
aarobic, facultative anaerobic Clostridium

Fig. 1. Scheme on varieties of microorganisms in beverages

The desire to increase the biological value of drinks leads to the use of insoluble additives
as ballast substances, flour from grain or fruit cells. Around these substances can be created
"alkaline island" in the micro environment of germinating endospores of bacilli and kostrydiy,
which will result in total damage output even with accurate exposure modes of heat
pasteurization.

In these "alkali islands" also can develop pathogens (Bacillus cereus, Clostridium
perfringens, Staphylokokken, Enterokokken) and thus offset the effects of such selective factor,
which is the pH.

The only solution in such cases is still increasing number sterilized units, the determination
of which is necessary to take into account the types of microorganisms (Fig. 2).

Among the influential factors to yield beyond regulated mikrobiological standards are
upgraded to 0.1 - 0.2 mg per liter of zinc content. In lemonade and mixed drinks over time has
marked the rapid growth of yeast cells.
However, the drinks limited presence of

Endospores of bacilli and

120 T.0C , cllostr1d1|a1 — zinc content of yeast cells is not shown.
110=—Clostridium acetobutylicum}— Named standart should be considered
: I — when designing new mixed drinks, and
100_| Bacillus coagulans fortified with nutrients and growth
90 substances "multi beverages" or other

special drinks.

It is known that an important factor in
staying microorganisms in bacteriostatic
70 state is osmotic pressure environments. If
60 Acid Enterobacteriaceen concentrates  (base)  subject  to
| | | | | pasteurization or drinks of various

temperatures, the result of condensation on

45 50 55 60 65 70 175 the surface of water vapor formed local
The pH in the drink area with low concentration of solids and

limited osmotic pressure. This creates the
conditions for a rapid exponential
multiplication of microorganisms and
increase their concentration to levels at

80 _| Heat resistant bacteria !

50

Fig. 2. Dependencies temperature
pasteurization at cutting beverages
within 1 minute
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which products become unfit for further use.
In this regard, regulated microbiological standards not canned bases (Table 1).

Table 1. Microbiological standards for non-canned bases

Total cell max 100 in 1g
Yeast max 5 in 10g
Disputes filamentous fungi max 5 in 10g
Lactic acid bacteria max S5 in lg
Acetic bacteria max 5 in lg
E. Owl and bacteria Escherichia stick absent in 10g
Disputes bacteria max 10 in 1g

Effect of dissolved carbon dioxide in beverages has a dual character. Firstly it affects the
pH, and secondly its effect is caused by increasing the osmotic pressure of solutions. For non-
carbonated beverages without preservatives are necessary sterilized processing, the parameters

of which are shown in Fig. 3.

Protection by creating Way immersion 83-88°C,ina Aseptic cold
anaerobic atmosphere | |Pasteurization bettles| | bottle=78 °C || filling or cold
at a temperature pasteurization,
of 72-80° C which is
performed
after short-
term heating to
72-80°C
- - The risk of ¥
Risk of infection of the —
infection with @ small value of .Su.ti.lment
lactic acid L pasteryzatsiynyh reliability only a
bacteria and units, secondary small number of
yeast capa}Jle infection after ) cells of_
of termenting packing machine MICTOOr ganisms

Fig. 3. Scheme to the terms of the sustainability of carbonated
and non-carbonated beverages

High demands from the standpoint of Microbiology take place for reasons that are used in
the manufacture of yoghurt. A sample of the parameters of some of them:

Banana-apple basis - 190 Brix, 2.6% acid, pH 3.4;

multifruit carrot basis - 360 Brix, 2.6% acid, pH 3.4,

orange-apple-strawberry basis - 330 Brix, 1.7% acid, pH 3.7.

Basics due to the high possibility of infection should packing aseptically and 100 g must
be neither yeast or lactic acid and acetic acid bacteria. At 10 g should not be present disputes
filamentous fungi. The total number of cells should not exceed 1 in 20 h, and the contents of
spores of bacteria should be 10 / h. Under such conditions the resistance is 2-3 months at a
temperature of 5-10 °C or 4-6 weeks at a temperature of 10-20 oC. Combining a mixture of
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fruit and dairy products difficult situation microbiological and temperature pasteurization bases
and finished beverages should exceed 85 oC. Although pH <4.0 should ensure microbiological
stability, but significant presence in beverages particles of fruit is accompanied by the
formation of "alkaline island" with all their consequences. Thanks to the latter, included with
dairy products clostridia spores and spore-forming bacteria survive in parameters
pasteurization.

Conclusions

The information and analysis of the literature can note the following.

1. Refusal to use chemical preservatives in conjunction with the development of new fruit
and berry foundations meet contemporary needs of society. The latter is particularly relevant
with regard to baby food.

2. Select the number of units sterilized by heat treatment should be carried out with the
minimum possible while maintaining aseptic packaging equipment.
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The purpose of the work is the comparison of the main
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the research is the methods for determination of sugars have a
sufficiently high accuracy in the determination of the maltose
concentration in wort. These methods are the most suitable
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Introduction

Beer brewing is a complex biochemical process flow of which depends on many factors.
To achieve consistently high quality of the product it is necessary to monitor the main
parameters of raw materials and intermediate product at all stages of production. Quantitative
and qualitative determination of carbohydrates in the wort is one of the main parameters of
cooking wort and beer.

Methods for determination of sugars are divided into physical and chemical. The first one
are based on the change in the physical properties of solutions depending on the concentration
of the test substances in them (the value of the refraction of light, the rotation of the plane of
polarization of light, conductivity, density, optical density, etc.). The second one on the
specific properties of these substances to enter into certain chemical reactions. Both the first
and the second have some inaccuracies in the study of multicomponent systems, one of which
is wort.

The aim of this work is the comparison of some existing methods for the determination of
sugars to identify the most accurate and convenient one for use in the brewing industry. As the
normative documents are regulated only the content of the extract [SSTU 3888-99].
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Material and methods

Model solutions were used as solutions of glucose and maltose in the wort and distilled
water. Many methods for the determination of sugars require specialized and expensive
equipment. Therefore, the choice we stopped at the most simple methods. For comparison were
chosen next methods: refractometric, polarimetric, Bertrand method and iodometric (based on
the oxidation of iodine aldoz).

Results and discussions

As a result of the first series of experiments with aqueous solutions of glucose from 1 to
10% in 1% increments have the following results:
e physical methods for determining sugars (refractometric and polarimetric) were the
most accurate;
e method of Bertrand had stable error, and showed an average of 3.23 times inflated
results concerning index of refractometer;
o the ratio of the results by the method of Bertrand to sample is described by the
formula (1):
y=10,312x - 0,021, (1)
where x — sugar content by the method of Bertrand, g/ 100sm’;
y — the actual content of glucose g/100sm’;
the value of the reliability of approximation of this equation R? = 0,999;
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Fig. 1. Comparison of methods for determination of glucose in aqueous solutions:
1 — Bertrand method; 2 — iodometric; 3 — polarimetric; 4 — refractometric
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e the least accurate results had iodometric method which although showed a relative
increase in the concentration of glucose, but did not have a dependency. This can be
explained by the narrow range of working concentrations of this method.

In the second series of experiments the similar samples of glucose were diluted by wort
8.4% of dry substances and the measurement were repeated (Fig. 2). As a result the most linear
results were again obtained by physical methods of analysis, however, indexes of polarimeter
were larger than indexes of refractometer an average on 9.68. The dependence between these
indexes is described by formula (2):

y=0,870x — 6,708, (2)
where x — indexes of polarimeter, %;
y — indexes of refractometer, %.

50
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The results of the research of the content of

The actual content of glicose g/100sm’

Fig. 2. Comparison of methods for determination of glucose in wort:
1 — Bertrand method; 2 — iodometric; 3 — polarimetric; 4 — refractometric

The value of the reliability of approximation of this equation R? = 0,992.

By the method of Bertrand we have got jumping on indexes with every change of dilution
which can be explained by the influence of substance of wort on the chemistry of this method.
Iodometric method had no reliable results again and showed changes in the concentration of
1-st to the last sample only 1.22 g/100sm3.

The third series of experiments was conducted on aqueous solutions of maltose with the
same concentrations (Fig. 3). As a result, we are seeing a high accuracy of all methods except
method Bertrand, whose results are higher than the actual average of 1.18 times. The
dependence of the data obtained by the method of Bertrand to the actual sample maltose
expressed by (3):

y=0,847x, 3)
where x — amount of sugars by Bertrand, g/100sm’;
y — actual content of maltose, g/100sm”.
The value of the reliability of approximation R? = 0,997.
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Fig. 3. Comparison of methods for determination of maltose in aqueous solutions:
1 — Bertrand method; 2 — iodometric; 3 — polarimetric; 4 — refractometric

The fourth series of experiments was carried out with solutions of maltose in wort 11% of
dry substances (Fig. 4). These results have high correlation. Deviations from the average values
f+ 1,35-1,6. Modified breeding slightly impacted on the results of iodometric method. Physical
methods had some inaccuracy because of insufficient transparency wort that was complicating

removal of indexes.
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The actual content of maltose g/100sm’
Fig. 4. Comparison of methods for determination of maltose in wort:

1 — Bertrand method; 2 — iodometric; 3 — polarimetric; 4 — refractometric

Conclusions

As a result of these studies physical methods (refractometric and polarimetric) have high
accuracy in measuring the concentration of aqueous solutions of glucose, also method of
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Bertrand which resulted in actual concentration is calculated by the formula y = 0,312x —
0,021.

Determination of glucose in the wort showed high accuracy only physical methods. On
chemical methods greatly affect substances that make up the wort.

As a result of studies of aqueous solutions of maltose observed high accuracy of all
methods except the method of Bertrand. Actual concentration dependence of the results
obtained by the method of Bertrand described by the formula y = 0,847x.

All methods for determining sugars showed sufficient accuracy in determining the
concentration of maltose in the wort and are allowed to control the dynamics of the processes.
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Introduction

Producing and serving different dishes, restaurant institutions often use their own bakery
and industrial products. However, it is their own production which gives them the opportunity
to expand the assortment and produce products that can not be produced by mass baking.

Rye-wheat bread is very popular among the population. Also it is fact that they are much
better for our health than wheat sorts. Rye bread contains a big amount of essential amino acids
(such as lysine and arginine), as well as essential B vitamins, and PP. Comparing with wheat
flour rye flour contains 30% more iron and twice more magnesium and potassium, which are
necessary for our health. Moreover rye bread has less calories, as it contains less starch and
more dietary fiber. Consuming this kind of bread has a positive effect on metabolism. For this
reason, this bread is recommended for special diet at diabetes and obesity.

Rye-flour dough making technology is based on creating high acidity of the dough to
reduce enzyme activity and increase swelling of proteins, pentosans and flour shell particles
[1]. Based on the specifics of carbohydrate-amylase and protein complexes of rye flour, rye-
wheat bread technology provides dough making with the use of leaven to produce high quality
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bread. Thus the traditional technology of rye-wheat bread producing with liquid or dense
leavens is quite difficult and labor-intensive.

Nowadays rye-wheat bread accelerated technologies are really actual, they are based on
the using of acidulants, and integrated baking improvers. As this supplement we considered the
possibility of using "Ibis" improvers for rye-wheat bread baking (LTD "Lesaffr Ukraine",
Kyiv). "Ibis" - is an integrated Baking improver which is used for a speed-up rye-wheat bread
production method that provides the necessary quality, acidity of bread and homogeneous
structure of crumb porosity. The advantages of using IBIS are:

- Significant time savings of rye-wheat bread production;

- Simplification of acidity regulating procedure;

- Dark color of the crumb and pleasant taste and flavor of rye bread. The integrated baking
improver "Ibis" contains barley malt flour, wheat flour and citric acid.

Material and methods

During our research we used wheat flour of the firs quality and rye flour with medium
baking properties. We used an integrated Baking improver "Ibis", which is a brown powder
with rye bread flavor.

In the laboratory environment a series of experiments on the use of integrated bakery
improvers "Ibis" for rye-wheat bread production was conducted. Dough was prepared in speed-
up way with adding 0.6%, 0.8% and 1.0% "Ibis" to flour in the dough.

Dough kneading process took place in a laboratory dough machine. Products were formed
manually, maturation was led to completion at t = 30-32 ° C and bread was baked at t = 200 -
220 ° C. Titratable dough acidity was defined by mash. The changing of visco-plastic dough
properties were investigated by the degree of its spreading during the fermentation process, the
specific volume of the dough was defined by the changing of dough volume during the
fermentation process in the graduated cylinder. Finished products were analyzed by the terms
of acidity, porosity and specific volume of bread. [2]

The content of aromatics in bread was investigated by the content of carbonyl compounds,
which are the main substances that form the bread aroma. Their concentration in bread was
defined by the content of bisulphate connective compounds in bread crumb and crust. This
method is based on the ability of carbonyl compounds to form compound products (adducts)
with sodium bisulphate. This property of carbonyl compounds is taken as a basis for the
method of bread aroma estimating, developed by PP. Tokarev and VL Kretovich.

Results and discussions

Analysis of research results (Table 1) shows a positive effect of complex baking improvers
"Ibis" on bread making process and its quality. Adding "ibis" contribute more intensity of acids
accumulation in dough, which reduced the duration of products maturation and also had a
positive affect on the taste qualities of bread.

Porosity index describes the structure of bread crumb, its volume and digestibility. Low
level of porosity shows that bread is made of bad fermented dough. Analyzing the structure of
bread crumb it was indicated that the porosity increases with adding more "Ibis" improvers.
Increasing this parameter correlated with an increase in specific volume of bread, friability and
elasticity of bread crumb and perfect look of products.
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Table 1. "Ibis" improvers Effect on bread making process and its quality

INDEX ADDING «Ibis», % to the main part of the flour
in the dough

0,6 % 0,8 % 1,0 %
Dough
Kneading duration, min. 5 5 5
Initial acidity, grad. 5,0 5,6 6,0
Duration of fermentation, min. 30 30 30
Duration of maturation, min. 50 45 40
Final acidity, grad. 6,8 8,0 8,2
Mass concentration of moist, % 47 47 47
Bread
specific volume, cm3/g 2,13 2,17 2,37
Shape stability 0,36 0,38 0,39
Porosity, % 64 67 68
Acidity, grad. 6,2 7,4 7,8
Look Right shape, smooth
Crumb quality Non-rigid
Porosity Equable
Taste and flavor Natural for rye-wheat bread

The acidity of bread has real influence on its taste. The acidity also demonstrates the main
features of bread making process. The acidity is caused by primary products acidity and
products that are formed during the dough ripening.

One of the advantages of "Ibis" is a simplification of acidity control, so we investigated the

changes of dough titrated acidity after its mixing and during its fermentation. The results of our
research shows (Fig. 1), that adding "Ibis" improvers to dough increases the initial dough
acidity to 0.4 - 1.2 deg, due to own high acidity of the improvers. During the fermentation
dough acidity increases due to the intensification of the dough fermentation process. Adding
"ibis" brought more intensive acid accumulation, which reduced the duration of products
maturation and had a positive influence on bread taste.

The Research of dough abilities to save its shape, which was conducted on spreading of
the dough balls showed (Table 2), that increase amount of improver slightly affects the visco-
plastic properties of the dough, which allows to get products with high shape stability and high
quality.

Tab.2."Ibis" improvers effect on dough balls spreading, mm

Duration of Adding «Ibis», % to the main part of the flour
fermentation, min in the dough
0 0,6 0,8 1,0
0 45 45 45 45
60 65 65 70 75
120 75 75 75 80
180 80 80 80 85

Structural and mechanical properties of the dough were studied at the changes of dough
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data showed (Fig. 2), that the largest specific volume of dough was in samples with 0.8% of
"Ibis". These data correlate with the analysis of the finished products quality. So, adding 0.8%
of "Ibis" baking improvers to the dough during the accelerated way of rye-wheat bread
production is enough for high bread quality.
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Fig.2. dough specific volume change with the adding of "Ibis" improvers

Assimilation of bread by the human body is mostly depend on its contain of the aromatics.
Pleasant taste and flavor of bread cause the increased secretion of enzymes in the digestive
system and this provides a fast and good assimilation of nutrients. Also we have studied the
effect of "Ibis" baking improvers on of accumulation aroma making compounds during bread
baking and their loss during the storage. We determined the number of carbonyl compounds,
which mainly form the bread aroma. The evaluation of aroma was providing through the
content of bread bisulphate astringent compounds in bread crumb and crust (Fig. 3, Fig. 4).

The amount of these compounds in bread increased with increasing adding of improvers to
dough. During the storage bread lost its taste and flavor which is associated with biochemical
and other processes that occur during bread firming. Bread crust lost its aromatics in the
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environment, some of them goes from the crust into the crumb. Flavor impairment during the
storage of bread can also occur due to oxidation of aldehydes by the air.

Results of our research showed (Fig. 3) that the content of bisulphate astringent compounds
in bread crumb decreased, due to the redistribution of these substances into the bread crust.
After 24 hours of bread storage aromatics content in all samples of bread decreased almost in
half. The content of these substances in bread crust (Fig. 4) just after baking was 4-5 times
higher than in crumb as it was caused by the formation of aromatics under high temperature
during baking and as a result of melanoidin formation reaction. After 12 hours of storage
bisulphate astringent compounds does not change, but during the subsequent storage their
content in bread crust is significantly reduced, which requires more detail study of the bread
firming process with adding "Ibis" bread improvers.
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Fig.3 Content of bread bisulphate astringent compounds in bread crumb with “Ibis” improvers.
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Fig.4. Content of bread bisulphate astringent compounds in bread crisp with “Ibis” improvers

Conclusion. Conducting laboratory baking test and research of visco-plastic, structural and
mechanical properties of rye-wheat dough confirm the effectiveness of the "Ibis" bakery
improvers for the speed-up production of rye-wheat bread. Using this improver will shorten the
process of bread production while maintaining high quality of finished products. Our studies
have shown that the use of "Ibis" integrated bakery improvers is effective for accelerating
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technologies of rye-wheat bread production. Using it provides high specific volume of bread,
porosity, and as a result bread has good flavor and taste. Basing on our research, we
recommend to produce rye-wheat bread with 0.8% of "Ibis" integrated bakery improvers to the
most part of the flour. It won’t only expand the range, but it will also improve the quality of
finished products. During advanced research we are planning to do more detailed analyze of
complex improvers impact on visco-plastic properties of the dough, to study the process of
bread staling with the addition of "Ibis" integrated bakery improvers, to work out the
recommendations for the speed-up technology of rye-wheat bread production in the restaurant
institutions.
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This research article presents study the influence of partial
sulfur dioxide replacement by preparations based on yeast
glutathione and tannin on the quality of rose table wine. The
objects of research were rose table dry wine, made of
Cabernet Sauvignon. The samples were prepared in
conditions of micro winemaking by the scheme that included
processing without maceration using preparations, based on
glutathione of yeasts, tannin and sulfur dioxide. The
preparations were added to the must before clarification at
doses of 2 g/dal tannin, 2 g/dal preparation of glutathione and
50-75 mg/1 sulfur dioxide.

The influence of preparations and their doses in oxidation
induced on change of the redox state of this type of wine was
analyzed. The model system consisted of rose table wine, in
which were added sulfur dioxide, glutathione of yeast and
tannin.

The influence of preparations on the organoleptic and
physico-chemical quality and on the color change of rose
wine was set.

The use of preparations based on glutathione of yeast can
increase the level of free sulfur dioxide, which will lead to
better protection from oxidation, or the possibility of
reduction the dose of sulphitation for equal level of protection

Introduction

Industrial production of wine involves the use of sulfur dioxide as a powerful antioxidant

and antiseptic. However, scientists are looking for alternatives of its using. This is especially
relevant in the fast-growing world of organic winemaking.

The main difference between biowine and industrial wine is the reduction of doses of
sulfur dioxide. Its complete absence could lead to oxidation of fine table wines as white and
pink [1].

The world-wide practice is to protect such wines from oxidation with help of sulfur
dioxide and other organic-original antioxidants [1,2]. These include glutathione of yeast and
tannin. Glutathione — is the tripeptide that formed by the remains of the glutamic acid, cysteine
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and glycine - three amino acids. The presence of y-peptide linkage protects tripeptide from
decay by intracellular peptidases. Glutathione reduces disulfide bonds formed within
cytoplasmic proteins to cysteines by serving as an electron donor. Its providing reductant
properties to glutathione and the ability to inhibit the process of free radical oxidation of
phenolic compounds. [1,3]. The tannins, in turn, remove natural oxidase of grape - tyrosinase
and laccase. Since these enzymes in their chemical nature are the proteins, the tannins react
with them at the classic reaction of tannin-protein. Due to its ability to capture oxygen tannins
also have strong antioxidant properties and protects the wine from oxidation of its components
[2,4].

Therefore, the aim of this work was to study the influence of partial sulfur dioxide
replacement by preparations based on yeast glutathione and tannin on the quality of rose table
wine.

Material and methods

Objectives of the work included:

* To analyze the influence of preparations and their doses in oxidation induced, on change
of the redox state of this type of wine;

* To set the influence of preparations on the organoleptic and physico-chemical quality of
rose wine;

« To set the influence of preparations on the color change of rose table wine.

The objects of research were rose table dry wine, made of Cabernet Sauvignon. The
samples were prepared in conditions of micro winemaking by the scheme that included
processing without maceration using preparations, based on glutathione of yeasts, tannin and
sulfur dioxide. The preparations were added to the must before clarification at doses of 2 g/dal
tannin, 2 g/dal preparation of glutathione and 50-75 mg/I sulfur dioxide.

Induced oxidation of model systems was carried out in furnaces at t=45 + 5 ° C for 6 days
with free air flow. The model system consisted of rose table wine, in which were added sulfur
dioxide, glutathione of yeast and tannin. The scheme of induced oxidation presented in Table
1.

Table 1. Diagram of experiments

Series Nel Series Ne2
The mass concentration The mass concentration
Glutathione, Sulfur Glutathione, Sulfur
g/dm’ dioxide, g/dm’ dioxide,
mg/dm’ mg/dm’
control - 150 control - 150
experiment 1 0,1 150 experiment 5 0,2 50
experiment 2 0,2 150 experiment 6 0,2 75
experiment 3 0,3 150 experiment 7 0,2 100
experiment 4 0,4 150 experiment 8 0,2 125
experiment 9 0,2 150
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Results and discussions

Figure 1 shows that the mass concentration of free sulfur dioxide was higher and remained
at the initial level of 2 days in samples where preparation of glutathione was added, The mass
concentration of coloring substances (Fig. 2) was reduced by 20-42% in the case of the
addition of glutathione and by 3 times, where in addition to sulfur dioxide, antioxidants were
not used.
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Fig.1. Effect of adding glutathione of yeast on the content of free sulfur dioxide and it changing in
the process of induced oxidation
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Fig.2. Effect of adding glutathione of yeast on the mass concentration of coloring substances in the
process of induced oxidation
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The redox potential of wine was lower than the control while adding glutathione, even
after oxidation did not rise to the level of the original wine in which was added only sulfur
dioxide (Fig. 3).
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M control M experiment 5 M experiment 6 experiment 7
experiment 8 Dexperimert 8

Fig.3. Effect of adding glutathione of yeast on the changing of redox potential in the process of
induced oxidation

Also should be noticed the positive effect of the addition of glutathione to the optical
performance of wine. As can be seen from Table 2 the optical characteristics of the samples
with glutathione after oxidation are significantly lower than in controls. The values of A G are
especially indicative, which means the protective effect of glutathione on the phenol system of
rose wine.

Table 2. Optical characteristics of rose wine before and after induced oxidation

Variants of Before oxidation AG
experiment I T G

control 0,1 0,57 6,1 -

After oxidation

control 0,62 1,2 24,1 18,0
experiment 1 0,37 1,0 16,3 10,1
experiment 2 0,50 1,0 20,6 14,5
experiment 3 0,40 1,1 19,8 13,7
experiment 4 0,34 1,1 19,7 13,6

Based on these facts, rose table wines were prepared with using researched antioxidants.
Analysis of physical and chemical quality indicators (Table 3) allowed to establish a positive
impact on the quality of wine, which was shown in the concentration of anthocyanins, the free
sulfur dioxide and reducing redox potential Eh. Experimental samples were marked by tasters
higher than controls.

Likewise be mentioned that the use of preparations based on glutathione of yeast and
tannin make it possible to get rose wine with different shades of pink, which is especially
appreciated in their production (Fig. 6).

Thus, the use of preparations based on glutathione of yeast can increase the level of free
sulfur dioxide, which will lead to better protection from oxidation, or the possibility of
reduction the dose sulphitation for equal level of protection. Therefore this method is effective
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in preservation anthocyanins, reduction the appearance level of yellow colors - shades of
oxidation; promotion tasting characteristic and variation for different shades of rose table
wines.

Table 3. Quality indicators of rose table wine which are made by adding reduction actions

preparations
Physico-chemical quality of wine
The
f\rlolum N The mass concentration of
h action, Tasti
Res§:arc %, Eh, asting
variants scores
, , , sulfur mV
tltra.table Vol?ltlle phenolics coloring dioxide,
alcohol acids, acids, 3’ | substances dm’
gdm' | gdm | "I e mg/dm
free | total
Control 13,0 8,9 0,6 380 23 11 50 210 7,6
Gl 12,9 9,0 0,5 280 35 14 50 198 7,8
GI+T 13,2 8,8 0,5 586 33 12 52 205 7,75
T 13,2 9,2 0,4 618 29 14 47 201 7,75

Also noted lower rates of yellow shades and yellow in the test specimens, which are
indicate about oxidation of rose wines (Fig. 4, 5).
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Fig. 4, 5. Effect of antioxidants on the formation of yellow shades of rose table wine
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Fig. 6. Diagram of color shades of rose table wine, made with the usage of antioxidants

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

69




—— Food Technology ——

Conclusions

The use of preparations based on glutathione of yeast can increase the level of free sulfur
dioxide, which will lead to better protection from oxidation, or the possibility of reduction the
dose of sulphitation for equal level of protection
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In this work we have studied the near-infrared reflectance
spectra of sunflower meal to develop of calibration equation
for moisture content determination. Sunflower meal samples
with different humidity that varied from 5 to 19 % were
investigated. Investigations were carried out on the
spectrometer ,,Infrapid - 61” in the range of wavelength 1330-
2370 nm through 10 nm. It was detected that 1460 and 1930
nm wavelengths are characteristic for moisture content
determination of sunflower meal using reflectance
coefficient. Analysis of first and second derivatives from the
optical density spectra gave possibility to detect their
characteristic wavelengths, which were moved to low
wavelengths region and were located at 1400 and 1890 nm
for the first derivative of the optical density spectra and at
1370 and 1860 nm — for the second derivative of the optical
density spectra. Calibration equations are developed and
value of probable approximation are obtained. It is possible to
determine moisture content of sunflower meal using
wavelength mentioned above.

Introduction

Oil seed cake and meal are the products of their processing with recovering of oil by
pressing or solvent extraction respectively. These products contain proteins, fibers, vitamins,
minerals and are the important source of feed and edible proteins and are used also directly as
feedstuff [1, 2]. Moisture of meal and cake is an important parameter that determined their
quality during storage.

Near-infrared reflectance spectroscopy is widespread used now for determination of
moisture content in pharmaceutical pellets [3], foliage [4] and other agricultural and food foods
[5]. This technique is an informative, rapid and gives possibility to analyze chemical
composition of different objects [6 — 10].

Low absorption in near-infrared region and using of diffusion reflectance of samples gives
possibility for direct analysis of product and determination in a wide concentration range. This
technique does not require complex and continuous sample preparing. The principle of this
method is a comparison of spectral properties of investigated sample with a such spectral
properties of samples with known chemical composition (standards). That is why using of this
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methods requires calibration and development of calibration equation on the base of near-
infrared reflectance spectra measurement of standards samples.

In this work we have studied the near-infrared reflectance spectra of sunflower meal to
develop of calibration equation for moisture content determination.

Material and methods

Sunflower meal near-infrared reflectance spectra at the range of A = 1330-2370 nm were
measured on the infrared spectrometer ,,Infrapid-61”. The spectra were measured through
every 10 nm.

The samples were grinded on the lab mill and sifted through the 1 mm hole diameter sieve.
Samples with the moisture content from 5 to 19 % were preparing by drying and moistening of
industrial sunflower meal. Humidity of series of samples for calibration were determined by
drying of samples to the constant mass [SStU ISO 771].

Results and discussions

Near-infrared reflectance spectra of sunflower meal samples with different humidity are
given on the Fig.l. It is known that near-infrared spectrum of water has number of
characteristic absorbance band and their intensity is used for moisture determination [A.A.
Avramenko, M.P. Esel'son, A.A. Zaika. Infrakrasnye spektry pishhevyh produktov. M., 1974].
The main absorbance band of water corresponds to main molecule vibration and is located in
the 6000 nm region. Combinational vibration of —OH group is at the A = 1930 nm and the
valence vibration (the first overtone) is at A = 1450 nm. That is why these wave lengths are
used for moisture determination.

According to this characteristic minima of reflectance spectra intensity are in the range A =
1460-1490 nm and at 1930 nm (Fig. 1). Analysis of reflectance spectra of sunflower meal
samples with different humidity have shown that reflectance coefficient increases with
decrease of moisture content. Besides that minimum of reflectance intensity in the range A =
1460-1490 nm is moving to low wave region. Reflectance spectra namely at the A = 1930 nm
are usually using for moisture determination in different dry products (milk powder, seed,
flour, hops etc.) [Patent 62607 Ukraine]

After determination of characteristic wave lengths the next stage was development of
calibration equation and determination of correlation coefficient (Fig. 2).
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Fig. 1. Dependence of near-infrared reflectance spectra of sunflower meal samples from their
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Fig.2. Dependence of the reflectance coefficient from moisture content in sunflower meal

The one calibration equation is calculated for dependence of the reflectance coefficient at
1460 nm from moisture content. This is the polynomic dependence with the assured probability
of 99 %. Another one is logarithmic curve and is a dependence of the reflectance coefficient
from moisture content at 1930 nm with an assured probability of 96 %.

NIR spectrometer that was used calculates also first (D') and second (D") derivatives from
the optical density spectra. Obtained function are shown on the Fig. 3 and 5. Extremum
position on these curve are moved to low wave region in comparion to reflectance spectra. The
main extrema of first derivative are at 1400 and 1890 nm.
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Fig. 3. First derivative of the optical density spectra of sunflower meal samples with different
humidity

Calibration equation calculated on the base of first derivative spectra are shown on the Fig.
4. These are almost linear dependence and have highest assured probability that is 99 % at
1400 nm and 97 % at 1890 nm.

It is known that the second derivative (D") of the optical density are used more often for
determination of chemical composition [5]. We have calculated the second derivative of the
optical density of our samples and have detected that extremum position on these curve are
moved to low wave region in comparison with reflectance spectra too. They were located at
1370 and 1860 nm (Fig.5).

Calibration equations calculated on the base of second derivative spectra are shown on the
Fig. 6. They reflect a linear dependence of second derivative of the optical density from
humidity of sunflower meal. The assured probability of this equation is very high (98 % at
1370 and 98 % at 1860 nm).
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Fig. 4. Dependence of first derivative of the optical density from humidity of sunflower meal
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Fig. 6. Dependence of second derivative of the optical density from humidity of sunflower meal
Conclusions

In this study we have analyzed the reflectance spectra in near-infrared region of sunflower
meal and detected characteristic reflectance band for humidity determination. They are located
at 1460 and 1930 nm for reflectance coefficient spectra, at 1400 and 1890 nm for the first
derivative of the optical density spectra and at 1370 and 1860 nm — for the second derivative of
the optical density spectra. But the highest precision of analyses with linear dependence was
observed under measuring of first and second derivatives of the optical density. It is possible to
determine moisture content of sunflower meal using wavelength mentioned above.
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Introduction

Food status of the population is surely to be one of the most significant factors which
influence people’s health. Because of extreme environmental pollution the issue of functional
nourishment stands first among the rest of the world’s problems.

Confectionary is labeled as the high-caloric foodstuffs with high content of carbohydrates,
fat and low content of biologically active components.

The analysis of chemical composition of confectionery manufacture raw materials proves
the expediency of using phytogenic substances. Recently much more attention is focused upon
the scientific research and the development of ways of processing plant raw materials with high
content of biologically active substances.

Fruits, berries and vegetables are of considerable benefit to one’s nourishment. They
contain necessary mineral substances, vitamins, organic acids, pectin substances, dietary fibers.
They are the main and practically the only source of biologically active substances such as
phenol compounds.

The aim of the article is to examine the content of biologically important substances in
grapes and its products and determining the appropriateness of including them in recipes as a
valuable raw material for new types of confectionery.
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Material and methods

The object of study Grape squeeze was obtained as a result of industrial wine.

When formulating the confectionery articles the nontraditional types of raw materials are
not only to provide the unique biochemical properties. They are intended for bearing certain
function-technological properties in order to provide the confectionary articles with original
organoleptic properties (flavour, smell, structure) and with the proper quality in the course of
storage.

Taking in consideration these requirements the fundamental research aimed at formulation
of new nontraditional foodstuffs of plant raw materials and new kinds of confectionery articles
using the first-mentioned foodstuffs is pursued at the National food technologies university.

From among the plant raw materials enriched by valuable nutritive and biologically active
substances the grapes and processed grapes products can be noted.

After the grapes have been industrially processed into wine and juice plenty of secondary
products are left. They constitute from 10 to 20% of the total amount of grapes being processed
[1,2].

Considerable areas intended for grapes cultivation in the south of Ukraine, large number of
primary wine-making enterprises and the problem of utilization of wastes which should be
treated as secondary material resources are regarded as factors defining a choice of grapes
processing products as the source of raw materials.

For the confectionery manufacture the husks of grapes and the grapes seeds are of primary
interest since they serve as sources of biologically active substances: vitamins, macro- and
microelements, phenol compounds, cellular tissue, organic acids, essential amino acids,
polyunsaturated fatty acids. Besides, the most important components of grapes which are of
major interest for the confectionery manufacture are pectin and polyphenol [3].

Developing innovation techniques was the reason for the research of the physicochemical
and rheological properties of vegetable products and semi-finished products, of the changes in
moisture bond forms in the products, the sorption characteristics and water activity.

The traditional source of obtaining the pectin is, undoubtedly, beet marc as well as apple
and tangerine residue. The husks of grapes in respect of their potential pectin-bearing function
are much less perspective. Thus, the content of pectin substances, mainly protopectin, in ripe
industrial grapes does not exceed 1,4%. Whereas, these are the husks of grapes which can be
regarded as a rich and diverse source of microelements and biologically active compounds [4].

Pectin from the grapes belongs to biologically active substances since it is favourable to
creation of complexes with heavy and radioactive substances and their further externalization
from human organism. Owing to its antibacterial and anti-inflammatory properties pectin
lowers cholesterol levels and blood sugar and improves digestion. This property of theirs can
be applied for creating functional foodstuff [5, 6].

Results and discussions

In order to corroborate the industrial significance of the husks of grapes as a valuable
pectin-bearing raw material we have pursued a research to determine the pectin substances
content in the husks of industrial grapes which are cultivated in the Southern Coast of Crimea.
The research samples were selected in the state of biological ripeness of grapes at the wine-
making plant State-run enterprise “Alushta” of SC NPAM “Massandra”. As the research
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samples we have picked out the husks of main industrial grapes left after the grapes have been
processed into wine materials, they are Cabernet-Sauvignon, Merleau, black Muscatel, white
Muscatel, Isabella.

As a result of the research conducted it has been established that the content of water-
soluble pectin in puree produced from the husks of grapes under test made up 0,225% from
Cabernet-Sauvignon, 0,810% from Merleau, 0,893 % from Isabella, 0,897 % from black
Muscatel, 0,585% from white Muscatel to the mass of dry matter. The principal pectin quality
factor is the degree of etherification, which indicates the quantity of methoxylation carboxyl
groups of polygalacturonic acid. It has been established that the quantity of etherified groups of
grapes pectin constitutes 61,0 — 62,5%. It is indicative of the fact that the grapes pectin belongs
to the pectins which found a wide application in confectionery manufacture.

It has been found experimentally that when the husks of grapes puree with 60 % of sugar is
boiled it is converted into solid jellies, which means that the grapes pectin possess good jelly-
forming properties. Therefore, with regard to these criteria the husks of grapes prove to be the
perspective source of pectin substances, whereas the semi-products made of ones are to find
proper application in confectionery manufacture.

The concentration of phenol substances in the grapes under test makes up 475 mg/100 g.
That is, the samples of grapes under test are characterized by the high content of phenol
substances making it possible to use the processed grapes products for enrichment of
confectionery products with the biologically active substances.

We have initiated certain research as for the application of the processed grapes products
for saccharine confections. There was developed a technology for processing the husks of
grapes which results in obtaining puree with high content of pectin, owing to partial destruction
of protopectin contained in the cell membranes and in the intercellular walls of a grape.

The puree and the jam obtained from the husks of grapes can be used as the boilings filler
and the filling for biscuit dough, for fondant confectionery production in order to improve its
organoleptic properties and to extend the confectionery consumption expiration date, for foam
type confectionery mass (such as soufflé and nougatines), for fruit and jelly candy centers,
marshmallow and marmalade.

Powder made of grapes seeds is recommended to be used when preparing icing, candy
substance and waffle filling.

Newly developed kinds of confectionary were displayed at the international professional
contests “Sweet triumph” carried out in the frames of international exhibition “Lasoschi —
2012” and received awards under the following nominations: “Grand-prix” and Triumph of
innovations”.

Conclusions

Thus, according to the research results, the application of processed grapes products
enables creation of a new expanded range of confectionery production by means of use of
natural colors, antioxidants, with higher nutritive and biological value and with unique
organoleptic properties.
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Introduction

The problem of long-term stability of wine remains actual even now. To a great extent it is
predetermined by quality of technological processes carried out in order to remove the reasons
of prepared wine turbidity.

One of the most common types of turbidity is colloidal turbidity that is detected at low
temperatures. The main reason of colloidal turbidity appearance is a presence of substances
with colloidal nature or those that express significant colloidal properties. Nowadays there are
a lot of means for wine stability, which are recommended to the wine manufactory for deleting
colloids and prediction from colloidal turbidity. However they can provide the long-term wine
stability not always.

Gelatin and bentonite are ones of the most widespread preparations in wine making which
posses purifying and stabilizing properties.

Gelatin is used in the wine making for purification of wine materials and stabilizing of
prepared wines mainly for reversible colloidal turbidity. In addition, gelatin gives good results
in correction process of rough wine materials with large content of phenolic compositions.

The aim of research was to determine the influence of means for wine materials treatment
with preparations of liquid gelatin in combination with bentonite.
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Material and methods

The objects of research were white table wine materials and red ones. The scheme of
experiment provided determination of physical and chemical characteristics of wine materials
and processing them in different technological ways with the purpose to stabilize wine
materials for colloidal turbidity.

First test was carried out on white table wine materials with phenolic substances in the sum
of 260 mg/dm3.

Results and discussions

According to the table data the overfining doses are: for gelisola — 100 mg/dm3, for
aquacola — 10 mg/dm3, for albumicola — 100 mg/dm3, for liquid gelatin — 10 mg/dm3. For air-
dry preparations of gelatin the overfining doses are 100 mg/dm3 (gelatin Extra) and 300
mg/dm3 (domestic gelatin P- II) correspondly.

Next test was carried out on a red table wine materials Alushta in order to clarify a
overfining dose of gelatin only.

Table 1. Influence of dose of gelatin for treatment of white wine materials

82

Dose of gelatin, | Initial Test results, ph.n.
mg/dm’ turbidity, TA E
ph.n.
Gelisol
unprocessed wine 4,26 6,01 5,14
10 0 0,63 0,73
20 0 0,53 1,16
50 0 0,63 1,70
100 0 3,15 4,84
Aquacol
5 0,2 1,11 0,24
10 0 7,09 0,44
20 0 1,99 2,52
Extrsa
10 0,1 5,57 431
20 0 1,49 0,53
50 0 0,58 0,05
100 0 over swing over swing
P-11
100 0 0,68 0,73
250 0 0,92 1,6
300 0 over swing over swing
Albumicol
20 0 0,48 0
50 0 0,44 0
100 0 1,45 0,1
250 0 13,40 5,09
Liquid gelatin
5 0 0,58 1,16
10 0 over swing over swing
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According to the table data the overfining doses are: for gelisol — 100 mg/dm3, aquacol —
1000 mg/dm3, albuminokol — 500 mg/dm3, liquid gelatin — 1000 mg/dm3. For air-dry
preparations of gelatin the dose of overfining is 2000 mg/dm3 (both gelatin Extra and domestic
gelatin P-II).

Table 2. Influence of dose of gelatin for treatment of red wine materials

Dose of gelatin, mg/dm’ Initial Tannin test results, OKP test after
turbidity, ph.n. processing, ph.n.
ph.n.

Gelisol
unprocessed wine
100 0 7,11 0,96
250 0 2,6 0,48
500 0 0,72 0,72
Aquacol
250 0 0 1154
500 0 0 81,1
750 0 0 -
1000 0 6,0 -
Extra
100 1,07 11,0 53,18
250 0,97 1,92 69,72
500 0,78 0 -
P-11
100 0 105,2 52,16
250 0 6,7 103,01
500 0 5,4 80,03
Albumicol
100 0 0 1,92
250 0 2,2 78,63
500 0 6,9 94,02
750 0 10,3 75,83
Liquid gelatin

500 0 0 97,96
750 0 0 72,26
1000 0 3,3 -

From the test results it is possible to conclude that the doses of overfining for liquid gelatin
are 500-1000 mg/dm3, and for air-dry preparations of gelatin - 2000 mg/dm3.

For achievement of maximum effect of fining process it is necessary to observe a number
of rules, including the reasonable choice of gelatin and optimal scheme of processing,
determination of fining substances dose through the tests and gradual infusion them into wine.

To speed up the purification process, and for the removal of biopolymers involved in the
formation of wine turbidity, quite often debourbage is accompanied by infusion of
supplemental materials into mash. Among these materials can be distinguished sorbents,
flocculants and enzymes. Bentonite is the most common sorbent used for mash purification.
Bentonite is entered into mash in the amount from 2 mg/dm3 to 10 mg/dm3, depending on
content of protein in it. According to the opinion of many specialists this process helps to
delete from 50% to 90 % proteins and up to 30 % polysaccharides from mash. At the same
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time oxidative enzymes are deleted almost in full, that reduces tendency of wine to oxidative
turbidity substantially.

Treatment of wine materials has been conducted both with liquid gelatin only and in
combination with bentonite in order to stabilize wine for reversible colloidal turbidity.

The dose of gelatin for treatment of wine materials has been set as a result of realization of
same tests. The results of these tests are given in the table 3.

Table 3. Treatment of white wine materials with gelatin in combination with bentonite

Dose of gelatin, mg/dm’ Initial Test results, ph.n.
bentonit, g/dm’ turbidity, TA E
ph.n.
Gelisol
unprocessed wine 43 6,0 5,1
2,5/0,5 0 1,8 0,9
5/0,5 0 0,8 1,7
5/1 0 1,6 2,8
Aquacol
2,5/0,5 0,1 2,0 0,5
5/0,5 0,1 2,2 2,1
5/1 0,1 0,9 0,2
Albumicol
5/0,5 0,9 2,1 1,9
5/1 0,1 1,1 1,2
5/2 0,1 0,5 0,9
Liquid grelatin
5/0,5 0,2 1,3 1.4
5/1 0 0,8 1,2
5/2 0,1 0,9 1,2
Extra
5/1 0,5 2,1 0,4
5/2 0,2 1,1 0,1
10/1 0 1,1 0,1
P-11
5/1 0,3 2,1 0,8
5/2 0 0,6 0,7
10/1 0 0,2 0,1

As can be seen from the table of results, the optimal fining dose in combination gelatin -
bentonite for treatment of white wine materials with phenolic substances in sum of 260
mgs/dm3 with liquid gelatin preparations is from 5/1 to 5/2, with domestic gelatin is 5/2.

The results of treatment of red table wine materials with gelatin jointly with bentonite are
given in the table 4.

An analysis of results testifies that the dose of liquid gelatin preparations for red wine
processing has been reduced in 2,5-3 times, that proves the economy of liquid gelatin
preparations in comparison with domestic gelatin.

The liquid forms of gelatin have a rather low gelling temperature, well dissolve in cold
water, do not require heating that makes them easy to use in production. They are received as a
result of hydrolysis of high molecular gelatin. Dry substances content is 10-25 %%.

But for more effective application of liquid gelatin for treatment of red wine materials the
process was conducted in cold.
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Table 4. Treatment of red wine materials with gelatin in combination with bentonite

Dose of gelatin, mg/dm’ Initial turbidity, ph.n. OKRP test after processing, ph.n.
and bentonite, g/dm’
Gelisol

unprocessed wine 7,5 70,4
10/1 0,5 2,9
20/1 0,2 0,5

Akvakol
10/1 0,2 8,2
20/1 0 6,6
25/1 0 1,44
Albumikol
10/1 0,5 10,8
20/1 0,5 3.4
40/1 0 over scale
Liquid gelatin
10/1 0,2 3,9
20/1 0,2 1,7
Extra
50/1 0 over swing
50/2 0 over swing
75/1 0,2 2,4
P-11

50/1 1,2 over swing
50/2 1,4 over swing
75/1 1,7 3.8

Processing of red wine with liquid gelatin jointly with bentonite was performed at
temperature +4... +5 ° C. As can be seen from the table of results, domestic gelatin has been
gelated and has not been work at low temperature.

In order to conduct wine processing along with cold treatment, tests were carried out at
temperature of 0... -4 ° C. It was set the following optimal doses of gelatin (mg/dm3) and
bentonite (g/dm3) for wine stability: liquid gelatin — 5/1, albuminokol — 5/1, gelisol — 5/1,
aquacol — 10/1, Extra — 40/1. But as it was mentioned above, domestic gelatin P-II does not
work at cold temperature.

Finally the choice of an appropriate gelatin needs to be a compromise between its ability to
flocculate and to interact with wine tannins, it must work in the assumed conditions, and in
particular in cold. At the same time a great importance plays the type of wine and the goal of
processing. For example, for pink and faintly red wine a lot of attention should be paid to
preserve colour intensity. For white wine it is important to prevent overfining.

Among reasons of wine destabilization one is excess of heavy metals, which catalyze the
oxidative processes and participate in formation of turbidities.

As a result of the researches of many authors (Rodopulo, Tyurin, Ogorodnik, Panasyuk,
Ribero-Gayon) it is proved that iron in wine is in bivalent or trivalent cation forms which
capable to form the relevant complexes with organic acids, phenolic substances, proteins, and
polysaccharides. Over time some complexes lose their solubility that leads to wine turbidity.

According to the some scientific works (Spiess, Yatsyna, Balkuli, Naumova) there is a
direct dependence between forms of iron and pH of solution. If pH increases, Fe (II) transforms
in Fe (IIT) completely, and if pH decreases, the ratio between ionic and complex forms changes
in favor of the last.

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

85



—— Food Technology ——

Table 5. Treatment of red table wine materials with gelatin in combination with bentonite in cold

Dose of gelatin, mg/dm’ Initial turbidity, ph.n. OKRP test after processing, ph.n.
and bentonite, g/dm’
Gelisol
unprocessed wine 7,5 70,4
20/1 0 over swing
10/1 0 over swing
5/1 3,85 3,85
Aquacol
20/1 5,77 11,42
10/1 14,0 17,06
5/1 3,85 1,68
Albumicol
20/1 0 3,61
10/1 0 over s swing
5/1 0 over swing
Liquid gelatin
20/1 0,48 0,48
10/1 0 0,48
5/1 0 1,44
Extra
75/1 1,20 0,48
50/1 0,96 6,96
40/1 0,72 29,83
P-11
75/1 5,77 over swing
50/1 6,47 over swing
40/1 6,68 over swing

The processes of oxidation and rehabilitation of iron in wine play a major role in the
occurrence of turbidities. The composition of wine as a rehabilitating liquid assists to maintain
iron in the less oxidized form. However bivalent iron Fe (II) is stable in wine, does not form
insoluble compositions, and therefore does not affect on limpidity of wine.

In contrary trivalent iron Fe (III) forms insoluble composition, causes turbidity of wine and
fall out in sediment when its concentration reaches a certain level. Fe II does not cause
turbidity of wine even at very high doses.

Complex compositions of iron particularly with organic acids have been already become a
subject of a large number of researches for a long time. Experiments were performed on a
model solution. Firstly a certain dose of iron was entered into model solution, then gelatin was
added and after that it has been observed more efficient wine purification and formation of a
flaky sediment in it. Tanigal was used as tannin.

Conclusions

In accordance with results of experiments it is possible to conclude that it is necessary to
conduct a demetallization before wine processing. When influence of iron concentration on the
interaction of gelatin with tannins was researched, we have found out that the mass fraction of
pyrogallic hydroxyls increases with increasing concentration of iron, that testifies a decline in
the efficiency of tannin interaction with gelatin in the presence of iron.
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Introduction

The main task of the present stage of our society development is aimed at overcoming the
decline of social production, the construction of a socially oriented economy, based on market
relations.

There is a need to develop new approaches to the organization and management of
economic activities. The restaurant business does not remain aside from the penetration of the
"new economy" elements, that has a particular relevance.

The basis of structure and functioning of restaurant institutions (RI) is their scientifically
based classification, that allows you to determine the location of each part of it in the whole
system and distributes them according to standard criteria.

Nowadays, the implementation of information services is an important factor for the
restaurant business and it represents a restaurant business sector, which has the highest rate of
development, particularly in tourism. The virtual market of restaurant services is a market
where the restaurants are represented in Internet advertising information about its own
institution.
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Material and methods

In recent years the development of the restaurant business has incresed. Only during the
last year the total number of RI has increased by 7.2%, and the number of seats - 10.2%, due to
the opening of new restaurants and bars in the capital region of Ukraine.

These figures are not accidental, as the capital region of Ukraine is an attractive tourist
center, and its tourist infrastructure makes a significant share in the city's economy.

Results and discussions

The main advantages of tourism industry in the capital are:

—the convinient geographical location of Kyiv between Europe, Russia and other CIS
states;

—visa-free; attractive for tourism landscape of the city, the Dniper river and its
embankments, hills, parks;

—cultural and historical monuments of world level.

Disadvantages:

—insufficient Kyiv promotion abroad as a tourist destination;

—high prices for lower quality services than in other Eastern European cities.

Currently there are possible strategies of the capital of Ukraine development:

a) short-term: launch of the travel portal, improving traffic, establishing information
terminals, the introduction of the guest card, simplifying hiking trails; categorization of hotels
according to international standards, to attract low-cost airlines.

b) medium-term prospects (up to 2015): the creation and promotion of city tourism brand;
Kyiv listing in the registry of the leading tour operators and sites selling tours; reconstruction
of tourism system, reconstruction of historical and architectural monuments; renovation of
hotels, infrastructure construction for cultural, sporting and business events, international
events [1].

¢) long-term prospects (up to 2025 p.): creating new objects of tourism, the transformation
of the Dneper in tourist and recreational area, construction of accommodation facilities and
services [2].

It is very important to create seats (for 10 thousand people) in restaurants objects
(restaurants, cafes, snack bars, bars, bars, canteens, etc.) for the development of restaurants in
the capital region. This figure should meet the needs of the population and tourists. Now, Kyiv
is on the second place among the regions - 528 seats, there are 348 seats on average in Ukraine.
Statistical data on the presence of RI objects and the number of seats in various districts of
Kyiv shown in Table 1 [3].

The dominant feature is found in the central regions (Shevchenko and Pecherskiy), it is
characterized by the largest number of seats.Analysis of RI and seats are given in Tables 2, 3.

The largest share among restaurant business objects took cafes, snacks - 43.6% (the peak
of development was observed at the end of 2010 - 46.6%), dining - 30.5%, restaurants - 17,1%
and bars - 8.3%.

Along with the increasing number of IR seats and it is also observed the increase of cash
flow. Thus, if in 2009 the rate of turnover of restaurants totaled 1200.7 million., then in 2012
this figure reached 3069.5 million - the increase in almost three times [3].
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Table 1. Availability of network restaurants in Kyiv ( September 2012) [3]

District name Quantity Seats
(thousand)
Kyiv 1424 147,7
districts:
Goloseevskiy 104 8,7
Darnitskiy 109 14,7
Desnyanskiy 107 15,1
Dniprovskiy 150 13,4
Obolonsky 138 16,2
Pecherskiy 186 19,0
Podolsky 104 11,9
Svyatoshinsky 94 14,4
Solomensky 160 11,9
Shevchenko 272 224

Table 2. RI number 2009-2012 in Kyiv

Type 2009 2010 2011 2012
Restaurant 147 169 176 244
Cafes, snack bars, etc. 696 653 619 621
Bars 95 106 94 118
Canteens 466 443 436 435

Table 3. Number of seats in Kyiv (thousand seats)

Type 2009 2010 2011 2012
Restaurant 20,3 22,2 25,2 30,5
Cafes, snack bars, etc. 33,9 37,2 34,0 40,8
Bars 3,7 6,4 4,2 5,4
Canteens 68,7 71,5 70,7 71,0

Thus, the analysis of RI performance shows positive trends in their development.

Restaurant industry is one of the economic activities that is created to provide direct
services to the public. Sustainable development of restaurant business determines the social
climate in society, providing food security for the city, helps create new jobs, increases
revenue.

Due to the preparations and holding of the European Championship finals in 2012, the
network of restaurants has grown significantly, as a result the number of seats in some
restaurants was 100 persons per 1,000 population. Progressive growth of RI made a great
contributions to the development of restaurants in Kyiv and for the future [4].

The development of restaurants in the capital region is not static, it constantly renovates.
This is done not only by increasing the number of places, but thanks to the latest technology,
which simplifies the process of delivering services, thereby reducing the duration of service.
For example, some restaurants popularize their services on the Internet by creating branded
websites, placing them in the search, commercial business, tourist accommodation and other
information systems to expand marketing, promotional and managerial capabilities.

But restaurants should not be limited only by the activities of information and advertising
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character, they have to attract customers to participate in virtual-technological process.

Virtual services market is a market in which the represented restaurants provide On-line
booking tables for customers via the Internet.

Internet-project "All About Restaurants Kyiv" conducts management work in the
formation of such market [5], it is an electronic catalog of capital RI, which provides complete
information about the institution, menus, prices, address and other services.

According to the study of virtual market restaurant services in Interenet project, European
cuisine can be offered in 57.1% of all represented in the database restaurants, Ukrainian -
27.9%, French - 5.6%, American - 4.3%, Japanese - 3.9%, Chinese, Mexican, Italian - 3.0%,
Georgia - 2.6% India - 2.1%, Arabic and German about 1.7%.

So, there is a wide variety of ethnic cuisines in the restaurant business of the capital region.
There are typical national dishes, management style of ruling the process, traditions in cooking
technology, design solutions and serving tables, providing musical and services for each type
of cuisine.

The results of RI grouping in terms of cost of services per person are: 10 USD - 18.9%,
from 10 to 20 USD - 41.6%, from 20 to 30 USD - 22.8% from 30 to 50 USD - 15.0%, from 50
USD and above - 1.7%.The cost of raw materials, business category, daily turnover, solvency
of customers, the atmosphere of stay and rest, including a list of entertainment services directly
influence at the price level of restaurant services.

Recently, one of the common ways of customer’s payment is using bank cards. For
example, consumers with credit cards "MasterCard / eurocard" serves 71.2% RI, "Visa" -
70,8%, "Maestro Cirrus" - 41,6%, "American Express", "Visa Electron" - to 28, 3%, "Prestige
card" - 4,3%, "Diners Club" - 2,1%, "Discovery" - 0,9%, "JCB" - 0,4% of the total number of
establishments.

So, to reserve a table via the Internet, a potential customer chooses a restaurant represented
by the menu and prices. The total cost automatically calculates after ordering the list of dishes.
Then the system has to specify the following data: month, day, time, and number of people and
type of reservation (breakfast, lunch, dinner, birthday). To confirm the order must it is
necessary to specify the feedback (email, fax, telephone). Some restaurants also offer virtual
electronic map of all available tables in the hall, allowing potential customers confidently
determine the choice of location. On-line reservation is free of charge, the customer pays only
for the cost of the order in a restaurant, and sometimes even gets a discount about 5... 10%.

This system extends the corporate group service for business people, tourists, delegations
and others.

A feature of this project is to update materials database timely, to use active marketing and
advertising support and relationships with the media, and to conduct periodic surveys to
identify the demand of restaurant services, drawing a portrait client, identifying sources of
information about restaurants, that allows you to build a strategy for marketing activities,
focusing on potential consumers [6].

The main obstacles of restaurants development are:

- the change of objects activity, especially in the downtown. Under current law, in case
of the privatization of the facility, purchase or sale, a new owner can use an object
inappropriately. Moreover, most restaurants are working on rented areas, areas that do not meet
standards. Owners of some areas overstate the rent payments and transfer the authorization to
competitor tenants;

- there is a lack of effectiveness in the system of control in sanitary rules and
regulations in the workplace, which is associated with the risk for health (poisoning);

- low availability of RI service for the people with the low income;
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- insufficient quantity of buildings in new areas of the city, as the construction of
residential areas was carried out without allocation of for social facilities;

- increase in food prices;

- the negative trend of the financial crisis, credit limitation, reduced payment capacity
of the population [4].

Conclusions

The purpose of the further development of the restaurant business in Ukraine is to meet
demand for the services of assured quality at affordable prices.

Priorities for further RI development can be:

- legal, economic (including tax) and administrative stimulation of entrepreneurial
activity in the restaurant industry;:

- to promot the further development of the network of public institutions, especially in
new residential areas;

- strict enforcement of sanitation control by the state in enterprises of restaurant
business.

The main objective, aimed at improving the quality and range of services in R, is to
improve their competitiveness:

- the net expansion and protection of the existing enterprises;

- assistance in attracting investment in new construction of restaurant establishments
and introduction of new technologies;

- providing benefits to renting places that are owned by the local community;

- to increase services to the European level,

- providing professional training for the staff, including language learning for
specialists such as waiters, bartenders, etc..

- strengthening of informational and promotional activities (eg, production listings of
the restaurants with the characteristics of their service address location, contact
information);

- development of equipment for the fan zones servicing.

In the medium-term dynamics of the network of all restaurants will be characterized by an
increasing number of quick-service organization that are focused on the use of semi high
degree of readiness.

The using underground spaces will also increase the investment flows for the restaurants
development.
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Introduction

Near—infrared reflectance spectroscopy (NIRS) is a widespread technique for chemical
composition analysis of different agricultural seed [1,2]. The advantage of this method is
nondestructive analysis without using of chemicals. It is possible to estimate moisture,
protein, oil, glucosinolate content in seed by NIRS. Moreover, recently this technique was
proposed to determine the fatty acid composition of seed oil, free fatty acid content and
peroxide value in oil [2-5].

In order to use this technique for the measurement of some composition parameters of
seed or oil development of calibration equation is necessary. For this purpose the reflectance
spectra of samples with different chemical composition are measured. To receive an adequate
calibration equation analysis of at least 30 samples are necessary. The more samples are using
for calibration the higher reliability of equation. The even distribution of the samples within
the range of calibration number of samples for the investigated parameter is important too.
Reflectance data on the some wavelength range are using to calculate of calibration equation.
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Additionally, development of calibration equation is necessary for the every species or at least
plant family [1] and for every instrument that is being used.

On the other hand nowadays rape is a very important oil crop because of its high seed oil
content and special fatty acid composition. Rape breeding was directed on the creation of rape
seed with low content or without erucic acid in oil as it was shown a negative influence of this
fatty acid on human and animal health. Thus now there are two groups of cultivated rape with
high and low erucic acid content. The first is using for technical oil production and other one
for edible oil. That is why detection of erucic acid content in rape seed is an important task for
seed processing.

Although gas-liquid chromatography of fatty acid methyl esters is using for fatty acid
composition determination NIRS technique is optimal for express analysis.

The objective of this study was to analyze of reflectance spectra in near-infrared region of
rapeseed with different erucic acid content and to choose the most informative wavelength for
development of calibration equation.

Materials and methods

Two different kind of rape seed (Brassica napus) were used, with high and low erucic acid
content.

“Dry” seeds were preparing in the air oven at 105 °C bringing up their mass to the constant
value.

For the reflectance spectrum measuring seed samples were grinded on the laboratory
grinder.

The seed oil content was determined in milled samples by Soxhlet oil extraction with
petrol ether.

For the determination of fatty acid composition seed oil was extracted on the laboratory
screw press. Fatty acid composition was determined by gas-liquid chromatography of fatty acid
methyl esters. They were analyzed on Hewlett Packard gas chromatograph model HP 6890
with capillary column HP-88 (88%-cyanopropyl aryl-polysiloxane, 100m x 0.25 mm x 0.25 ym
film thickness (Agilent Technologies). The temperature of injector was 280 °C, detector —
290 °C. The column temperature was from 60 to 230 °C. The rate of carrier gas was 1.2
ml/min. Identification of the fatty acids was performed by comparison of the retention times
with standards mixture of fatty acid methyl esters (37 Component FAME Mix, Supelco).

The reflectance spectra of samples were measured on monochromator near—infrared
reflectance spectrometer Infrapid-61 model QA-262 (Hungary). For each sample the
reflectance spectrum (Ig 1/R) from 1330 to 2370 nm was recorded at 10-nm intervals. The first
derivative from lg 1/R spectra was calculated.

Results and discussion

We have analyzed the fatty acid composition of different rape seed samples from local
market. Seed moisture have shown was ranged from 8 to 10 % and fat content from 45 to 49
%. Determination of fatty acid composition detected that there were samples with low (< 5 %)
and high content of erucic acid (Table 1).

We have used the samples with different content of erucic acid for the near—infrared
reflectance spectra measuring. For each sample reflectance spectrum (Ig 1/R) was recorded at
10 nm intervals. Obtained spectra are given on the Fig.1.
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The reflectance spectra were transformed as 1g 1/R (optical density) and they indicate the
big difference of optical density between seed dry substances and seed with 8.5 % of moisture.
The spectra of seed with actual moisture have demonstrated almost total superposition, there
was only some difference in the range 1430-1630 nm and 2000-2200 nm between samples with
low and high erucic acid content. Evident peaks of absorbance on the 1450 and 1930 nm
wavelength are belonging to the absorbance bands of water and caused by stretching
vibrations of water molecule as it is known.

Table 1. Major Fatty acids (% of total fatty acids) in rape seed oil.

Fatty acid Mean
low erucic acid high erucic acid
C 16:0 4,6 3.5
C 18:0 2,0 1.0
C18:1 50,5 13.0
C18:2 16,9 14.0
C18:3 7,7 9.0
C20:1 2,3 7.5
C22:1 1,3 47.5
0,9
08 nd
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Fig.1. The reflectance spectra of low and high erucic acid rape seed.
Comparison of two spectra belonging to the “dry” seed (seed dry substances) have shown

that appearance of these two spectra are very similar, but there is a difference in absorbance
level between low and high erucic acid seed in range of 1700-1860 and 1930-2370 nm.

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



—— Food Technology ——

NIR spectra correspond to the highest overtones and combinations of fundamental
vibrations of —CH group: the first overtone is at 1500-1800 nm and the combination bands of
—CH stretching motions and deformations are at 2200-2400 nm [6]. Revealed differences in
absorbance level between low and high erucic acid seed are probably explaining by these

vibrations.
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Fig.2. The first derivative of near infrared reflectance spectra of low and high erucic acid rape seed.

A —at 1330-2370 nm, B — at 1920-2280 nm.
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In order to get more information from absorbance spectra we have analyzed the first
derivatives of these spectra (Fig.2). The most evident difference between first derivatives was
detected in the range 1930-2270 nm. We suppose that they can be caused by different fatty
acid composition of low and high erucic acid rape seed. We can suppose that this range is an
informative for the development of fatty acid composition calibration equation.

Since at least six point of wavelength are needed for calculation programme of
spectrometer Infrapid-61 we have proposed the next wavelength for the development of fatty
acid composition calibration equation: 1960, 2060, 2100, 2150, 2190, 2270 nm.

Conclusions

In this study we have analyzed the reflectance spectra in near-infrared region of rapeseed
with different erucic acid content which was obtained on the near—infrared reflectance
spectrometer Infrapid-61. We have detected the different level of absorbance between low and
high erucic acid seed at 1700-1860 and 1930-2370 nm. We have proposed some wavelength
for development of calibration equation for estimation of erucic acid content in rape seed using
Infrapid-61.
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Nowadays in a highly competitive market alcohol in
Ukraine actual task for distillation factories is a significant
reduction in the cost of finished products in the production of
ethanol - rectified the highest quality. The aim of this study
was: «to determine the optimal process parameters of energy-
saving operation in the columns of ethanol rectification units
that works under pressure lower than atmospheric with a
stability production of high-quality alcohol». The movement
of organic impurity in the columns of ethanol rectification
units (ERU), working in energy-saving mode under pressure
lower than atmospheric with aim to improve the quality of
rectified spirit and increase specific output of marketable
products is investigated. The most optimal technological
parameters of the rectification work installation with
additional columns and modes of control and regulation of
this ERU were identified. The series of experiments was
conducted to determine the degree of concentration and
removal of organic impurity by performance booster column,
which operates in vacuum. Experiments were carried out in a
production condition on the gas chromatograph "Kristall
2000M".

Introduction

Nowadays in condition of fierce competition on the market of alcohol production in

Ukraine and abroad the topical task before distilleries is to reduce production cost in the
production of rectified spirit of the highest quality.

The first way to increase the specific output of rectified alcohol is removal it from
alcohol-containing waste by incorporating distillation column (DC) in the scheme of ethanol
rectification unit (ERU) according to the technology, developed at the National University of
Food Technologies [1].

Recently for reduction of energy costs ethanol rectification units have been transferred to
work under pressure lower than atmospheric [2,3].

Reducing the operating pressure lower than atmospheric causes a change in the
coefficients of organic impurity and the coefficients of evaporation rate of ethanol, which
requires adjustment of technological modes of process distilling.
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The purpose of this study is to determine the optimal process parameters of distillation
column operation which operates in energy-saving mode under pressure lower than
atmospheric.

Research Methods

Test samples were carried out by chromatographic method on a gas chromatograph
"Kristall 2000M" with a relative error of 1.2%. Studies were conducted on ethanol rectification
unit Kozlivsky distillery, which operates under vacuum capacity of 4200 dal / day.

Results and discussion

Experience of its operation showed that for stable production of high-quality of
commercial rectified spirit, is necessary to provide removal of it with alcohol-containing
waste 1 from areas of maximum concentration as a
percentage of absolute alcohol (a.a. brew), namely:
- Capacitor separator brew 2,5 — 3,0 %,;
3—* - Capacitor distillation column 1 5,0% ;
- The main fraction (MF) epuration column 6%;
Fusel fraction 4,0%;

Fusel spirit 1,0-1,5%;
2—| The total number of selected fractions in the
production of high-quality alcohol is 18.5 - 19.5%.
Outlet of these amount of alcohol-containing fractions
with technological process is economically unfeasible,
so we additionally introduced distillation column to the
scheme BRU for concentrating and removing organic
| impurities of alcohol. Distillation column of Kozlivsky
rz m distillery was used as a research subject, which operates
under a residual pressure at the top of the column (-4.6)
m.v.st. and cubed (-2.3) m.v.st. Technical
characteristics of distillation column : Column has a 40
valve plates, diameter of columns — 1200 mm, height —

I

DC

—

Fig. 1. The scheme of work DC 8100 mm, specific steam consumption - 2.7 kg / 1. a.a.

I-water; 2-supply: 3-concentrate brew. To optimize the DC it is necessary to investigated

ester-fusel (CEF); 4-cubic liquid; the behavior of alcohol impurities at their high

5-the heating steam. concentration when DC is working under vacuum. Fig. 1
shows a diagram of the DC.

Concentrating and removal of related alcohol impurities in DC that are introduced in ERU
with brew.

"The degree of extraction (B)» and "the degree of concentration (a)» of related alcohol
impurities depending on the efficiency hydroselection were the defied. Efficiency
hydroselection was determined by the concentration of alcohol in the cubic liquid of DC at a
concentration of 3.7, 3.9, 4.2, and 4.3, 4.6, 4.9, 6,0% vol. The table shows the concentration of
volatile organic impurities in alcohol performance booster column at a concentration of
alcohol in the cubic liquid at 3.7%, and qualitative indicators of commercial alcohol.
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The concentration of volatile organic alcohol impurities by distillation column at a concentration of
alcohol in a cubic liquid 3.7% vol.

Zone sampling (apparent concentration of alcohol% vol.) The degree
_Name (.)f (96,3%) mg/dm mg/dm mg/dm’ impurities, A impurities,
impurities (71,5%) 3,7%) (73%)
1 2 3 4 ) =0ces/as p= “E“/ ¢
Acetaldehyde 0,36 365,26 3,37 144,84 2,52 42,98
Methyl acetate traces 141,2 traces 24,55 5,75 complete
Ethyl acetate traces 7103 traces 643,1 11,04 complete
Methanol 0,0022 0,031 0,07 0,069 0,45 0,99
Isopropanol 1,9 56,58 traces 3,67 15,42 complete
Isobutyl traces 117,7 traces 4,01 29,35 complete
acetate
N-propanol traces 36770 2717 5116 7,19 1,88
Slfiztl:);;ce traces 33,05 traces traces Complete complete
Isobutanol traces 74900 traces 3601 20,80 complete
Izoamilatsetat traces 505,1 traces 30,58 16,52 complete
N-butanol traces 1015 traces 69,13 14,68 complete
Isoamyl spirit traces 258000 7,73 12710 20,30 1644,24
N-pentanol traces 115,5 53,04 54,16 2,13 1,02
N-hexanol traces 578,9 traces 31,28 18,51 complete
Furfural traces - traces 5,94 Complete complete
Benzaldehyde traces 22,71 traces 4,8 4,73 complete

The degree of concentrating and removal of organic impurities of alcohol in DC was
identified on the bas’s of obtained date.

Analyzing the process of separation of impurities in the performance booster column that
runs under pressure lower than atmospheric, we can divide them into 2 groups varying degrees
hydroselection.

The first group includes: acetaldehyde, methanol, izoamilatsetat, n-propanol, n-butanol,
isopropanol, isobutyl acetate, isoamyl spirit. For their effective concentration it is necessary to
maintain the concentration of alcohol in the cube DC between 3.7 ... 4.9% vol.

Group 2 includes: methyl acetate, ethyl acetate, n - pentanol, n-hexanol. For their
effective concentration it is necessary to maintain the concentration of alcohol 6.0% vol.

Fig. 2 -7 shows graphs of the distribution of organic alcohol impurities depending on the
degree hydroselection (concentration of alcohol in the cube DC). The next graphs are
presented in the master's work.
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Fig.2. The concentration of acetaldehyde

The most effective concentration of acetaldehyde occurs when the concentration of
alcohol in the cube PBC between 3.9 ... 4.3% vol. By increasing the concentration to 6% vol. -
efficiency acetaldehyde concentration decreases times at average.

The best concentration of methanol occurs when the concentration of alcohol in the
cube DC to 3.9% ob. With increasing concentration of the cube liquid to 6.0% vol. the degree
of extraction and concentration of methanol decreases by almost 1.8 times.

Isopropanol is effectively removed at a concentration of cube liquid between 3.7 ...
4.9% vol.

When the concentration of alcohol from 3.7 to 3.9% vol. at concentration of n -
propanol is the most effective.

When the concentration of alcohol in the cube LCD is 6% vol. removal and
concentration of isoamyl alcohol is the worst. The best its removal occurs at the
concentration of alcohol in the cube 3.7 ... 4.9% vol.

Ethyl acetate and methyl acetate are the most efficiently removed when the
concentration of alcohol in the cube of distillation column about 6% vol.

Conclusions

Organic impurities of alcohol, which form its analytical and organoleptic properties for
their degree of removal and concentration in the distillation column, with its work under
vacuum (up to - 4.6 m.vod.st.) we can divid into two groups.

The first group includes, principally, intermediate impurities (n-propanol, n-butanol,
isopropanol, isobutanol, izoamilatsetat), acetaldehyde and methanol, which are more
effectively removed and concentrated under hydroselection that provides the concentration of
alcohol in the cube of distillation column within 3, 7 ... 4.9% vol.
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The second group includes: ethyl acetate, methyl acetate, n-pentanol and n-hexanol,
which are the most effectively remove and concentrated at a concentration of alcohol in the
cube of distillation column at 6.0% vol., to be considered when modeling the quality
parameters of commercial alcohol.

The obtained results allowed to optimize the disposal technology of rectified spirit
waste of ethanol rectification units that works in energy-saving mode under pressure lower
than atmospheric and to reduce their number at average from 18% to 0.3 ... 0.5% of absolute
alcohol brew during stable production of high quality rectified spirit and this, in turn, increases
the competitiveness of alcohol production both in domestic and foreign markets.
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The analysis of physical background features and benefits of
the transition process in food technology from the point of
view of the interests they intensify heat and mass transfer. A
structural analysis of discrete-pulse, extruder technology and
technology sudden changes of pressure transients and their
application to the assessment of energy potential and
concluded that common ground in the form of primary energy
savings potential in these technologies.

It was concluded that for most processes in food technology it
is possible to reduce the fast thermodynamic parameters such
as pressure. Thus there is a change in pulse energy potential
with capacities that can exceed conventional technology even
several orders of magnitude. That is what defines significant
prospects spread discrete pulse, extruder technologies and
technologies sharp decrease pressure for gas-saturated

environments.

Transients are the parts most dynamic phenomena associated with the change of
electromagnetic, mechanical, acoustic, thermodynamic, mass transfer, hydrodynamic and other
parameters. They correspond to variable speed motion, acceleration or deceleration until
conditions stabilize and achieve static or dynamic equilibrium in which the coming steady.

Physical basis of transition is well illustrated by the dynamics of mechanical systems. For
example, the phases of acceleration, steady motion and freewheel in moving mass m under the
influence of the driving forces Pd and the presence of the resistance Pr. In accordance with the
principle of D'alembert believed that such a mass movement is characterized by a set of inertial
forces (where - the second derivative of the displacement coordinates) and the driving force
and resistance.

It is important that during acceleration driving force performs work related to overcoming
the resistance to a move and work simultaneously driving force is the source of growth of the
kinetic energy of moving masses. Over a period of steady movement equality holds work
forces and driving forces of resistance, and the accumulated kinetic energy expended in
freewheel mode, often in the form of dissipative phenomena.

It follows that the greatest burden on the source of the driving force is identical to the
acceleration, which also synchronizes with major mechanical components of the system load.
The above feature a similar structure inherent course the vast majority of heat and mass
transfer characteristic of Food Technology. However, under certain conditions and run-down
modes can be characterized by significant driving differences.
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Importantly, driving factor (as a driving force in the mechanical model) can not act, but the
accumulated kinetic energy works as inertial power factor, or the role of energy source with the
following transformation can play accumulated potential energy.

Every avalanche in stock cars and special moving mass as flywheels act as reservoirs of
kinetic energy. It is important that such accumulation may be arbitrarily extended in time and
reach significant levels with limited capacities driving forces.

It is logical to say that for kinetic energy storage system crucial moving mass and the
speed of their movement. Thus the importance of prevailing is linear or angular velocity of the
moving mass as kinetic energy of the body or of material bodies is proportional to their square.

If the ultimate goal of the process is to achieve the maximum possible power of the body
or the environment, it will meet the requirement of expeditious transfer them to a state of
minimized kinetic or potential energy. This transition corresponds to the principle of Le
Shatel'ye, but this time it does not look like gravity as well organized process. We emphasize
that the maximum effects of this energy jump corresponds to the minimum time of its course.
Classic examples of this situation is the phenomenon of water hammer, cavitation vapor
bubbles collapse, sudden depressurization of the reactor liquid fraction having a temperature
higher than its boiling temperature at atmospheric pressure, etc. [1-4].

From this perspective, the above mechanical, hydrodynamic, hydraulic, gas-liquid system
and the thermal energy potential can be seen as a kind of hub of kinetic and potential energies.
It is obvious that a sharp decline in the energy potential of any system is a germ of both
negative and positive impacts on the environment and their structural components. It is
important that in the aggregate effects could determine the suitability of the use of certain
technologies.

It is in this way obtained the

Escalating energy potential development of discrete-pulse,
with increasing enthalpy, extruder, electrohydraulic,-ion
pressure and temperature technology, technology sudden

& change of pressure in relation to
Z - gas-liquid environments and more.
Transfer environment in They are increasingly using

metastable state due to a

i relatively Food Technology at
sharp decrease in pressure

targeted organizations transients in
order to intensify mass transfer and

Adiabatic sharp decline in heat transfer, directly from their

energy potential course, and to speed up subsequent
processing steps environments.

Boiling Cavitation In this perspective among the

G G tasks of this study include the
following:

- perform a structural analysis
of discrete-pulse technology and
transients on their application to
the assessment of the energy
potential;

- perform structural analysis
technology sudden pressure
change and their energy basis.

Mechanical

Coolin .
g influences

1Y}

Destruction of | | The destruction
plant structures | | of biological
structures

Accelerated
mass
transfer

Fig. 1. Block diagram of discrete-pulse technology
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Let more detail on the structure of these transient effects.

Discrete switching technology. Certainly under this name means a series of technologies
that have implemented fast decrease of the energy (heat) capacity. Picture 1 shows a block
diagram of the components of such technologies on the example of liquid systems. In
accordance with the latter because of adiabatic boiling and cavitation achieved mechanical
impacts on the environment, with all their consequences in the form of rapid mass transfer,
destruction of biological structures of animal and vegetable origin, etc.

It is important to note that the latter can be achieved at the macro level and intercellular
and even cellular structures, which can significantly speed up these processes of extraction,
desorption, etc. homogenization.

Metastable state actually corresponds to the transfer medium in a superheated state, which
usually stays short and thus it is important to enter deep into it.

Pressure from among these thermodynamic parameters for the system is the only one for
which the possible implementation of the fast drop. The lower limit is determined by
atmospheric or vacuum pressure volume, which connects (or created) the processed medium.

Of course, that technologically easier to organize processes with limited lower atmospheric
pressure value. But that means the ultimate limit of ambient temperature t(f) = 100 ° C, which
corresponds to the end of adiabatic boiling. Hence it is clear that the range of temperatures in
which the entire flow process, greater than 100 ° C.

If the initial temperature of the environment corresponded to the temperature t(i), the
temperature range is adiabatic boiling

A=t =ty )
Hence, the energy potential of the transition process is
AE=mcAt ()

where m and c - respectively, the mass and heat capacity environment.

Assessment of external impacts on the environment carried out on the basis of specific
energy injected into it, and in our case we have the opportunity to perform relevant
calculations, taking the value m =1 kg, c =4.19 kJ / (kg * K).

Their results are shown in the table.

Table 1. The results of calculations to determine the energy potential liquid system

Difference
temperatures At, 2 4 6 8 10 12 14 20 30
°oC
E“"riyEp‘QI"“ﬁal 838 | 167 | 25.14 | 3352 | 419 | 502 | 58.66 | 83.8 | 125.7

The concentration of energy impacts is important, not only in space or volume, but in the
time course of the process. That last transience largely determines the outcome. For example,
concerning the extruder technology, which formed a vapor phase expansion is virtually
unlimited volume, final pressure for the system clearly fits the atmosphere. Also there is no
influence of hydrostatic pressure, which is somewhat limiting for liquid phase in a closed
volume. As a result, the output material flow from the extruder to be destructive of the
generated steam is released with its full volume over time, approaching the instant action.

Extruder technology. Although the total production of extruder technology similar to
discrete-pulse (they are based, the same rapid change in potential energy), but their
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organization is different. It is important that their progress all the components of processes
occurring in a continuous mode and cover a relatively limited part of the treated environment.
Block diagram of a generalized extruder technology is shown on Picture 2.

The formation of

Escalating energy potential by Transf vapor phase
increasing the pressure and | rans ert ) Nochamical
temperature of the medium: en\tllrc:nlt)llqent 1:1 £ destruction of

° metastable state
P> 0.1 MPat>100°C structures
environment

Fig. 2. Block diagram of transients extruder technology

High efficiency on the level of mechanical stress due to the brevity of the process of
formation of a vapor phase. The value of the energy potential in this case is determined by the
difference of the initial and final temperatures, that is depth entering the environment in a
metastable state.

Although the process of generating a vapor phase is estimated as fleeting or momentary,
but phenomenological considerations lead to the conclusion that the rate of vaporization dG /
dt depends on the driving force of this process, that is, the temperature difference between the

fluid and the final.
dG dG ( )
— = |t-t
(f)

dt dt (3)

Obviously, the maximum dG / dt corresponds to the temperature difference, when t = t(i),
while evaporation does not stop when you reach t = t(f). However, the last character if
steaming is different, since the processes at a boil stop.

The value of the energy difference that wears extrusion mode is determined by the formula
(2), but the value of the specific heats of grain or other product will be less because of their
moisture is limited. The most heat capacity is known, the known matter in the physical world is
water. Therefore, to improve extrusion process cereals moistened.

Thus, the comparison of discrete-pulse technology in their classical sense and extruder
technology leads to the conclusion that the presence of similar and different patterns in them.
Obviously, this indicates the possibility of combining in one complex of elements. For
example, the preparation of beet chips to the diffusion process requires the greatest possible
level of plasmolysis of cellular structures. The existing technologies it is achieved through
temperature effects at 70 °C as a result of appropriate treatment in hot processing. However,
this heat treatment has negative consequences associated with denaturation protoplasm beetroot
tissue and subsequent extraction. Reducing costs and increasing the yield of the target product

may seek introduction to the use of the area between hot processing and diffusers vacuum
chamber through which a continuous flow mode adiabatic boiling transported beet chips.
Technology sudden change of pressure (TSCP). Take these technologies to the gas-liquid
processes under aerobic cultivation of microorganisms, fermentation process of beer, alcohol,
wine industries carbonated drinks champagne carbonation apparatus sugar industry and others.
Gas phase for microbiological processes is air, and called on other industries such gas phase is
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carbon dioxide, which is directly synthesized in fermentation processes or forcibly dissolved in
the liquid phase.

An important feature of the interaction of liquid media with carbon dioxide is relatively
high solubility of the latter and one that depends on the partial pressure according to Henry's
law. The latter provision leads to the conclusion that the use of potential energy of dissolved
CO2 for intensification, absorption, absorption, desorption in gas-liquid systems, "gas - liquid -
solid" and so on.

Perform initial assessment on the possible accumulation of power potential in the "gas -
water."

The solubility of gases in water is known to depend on the magnitude of their partial
pressures and temperature, for example, at t = 20 °C and P = 0.75 MPa CO2 solubility is 14 g /
1. Suppose that in intensive mode desorption pressure of 0.1 MPa carbon dioxide content
reducedto4 g /1.

Volume of gas phase, which is released at the same time will

V = MRT _ 0,01-188,9-293 - 0,554-107 o
¢ P 10° (4)
where M = 0.01 kg - weight of desorbed gas; R = 188,9 J / (kg * K) - gas constant, T =293 K -
ambient temperature, P = 105 Pa - pressure under normal conditions.

Thus, the reverse process of absorption due to the partial pressure of 0.75 MPa we achieve
dissolution of gas volume in terms of normal conditions 0,554 < 10-2 m3. Maintaining such a
large amount of CO2 in the dissolved state is possible with stabilized temperature of 20 ° C
only for maintaining the pressure 0.75 MPa. The sharp drop in the last means transition gas-
saturated environment to a new state of equilibrium. For values of these parameters the energy
potential is lost by desorption, is

AE =P, V,=0,75-10°-0,554-10 = 4155 N

Comparison of the obtained results with the data table shows that they are of the same
order. It is possible to substantially increase the parameter AE as by increasing solubility at low
temperature environments, and by increasing the partial pressure of the gas phase.

In accordance with this design formula for determining potential energy difference is
reduced to the form

(M(P(i);t(i)) —M(P(f);t(f)))RT

AE =P,
(i) P

(f) (5)
where M<P(');t(-))- mass dependence of the solubility of carbon dioxide from the pressure P(i)

and temperature t(i) absorption; M(P“)’t“))- mass solubility of CO, at the end of desorption,
P(f) and t(f) - respectively the final pressure and temperature at the end of desorption.

As in the first two cases a critical factor influencing the shifting environment in the
metastable state is pressure, although the temperature is also responsible for entering deep into
it. Therefore, expanding the limits of potential energy should reach by increasing pressure and
decreasing temperature environment escalating mode and, conversely, the pressure drop in a
pre-heated in a sealed environmental conditions in a "triggering" potential.
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Conclusions

1. Discrete pulse, extruder technology and technology drastic reduction pressures have
common ground in the form of initial accumulation of energy potentials. The management
function of the energy potential while serving pressure liquid, gas-liquid systems or systems
with the addition of these solid phase.

2. For most processes in food technology it is possible to reduce the fast thermodynamic
parameters such as pressure. According to the dynamic changes of the last impulse is a change
of power potential with capacities in excess of traditional technologies on the order of or even
several orders of magnitude. That is what defines significant prospects spread discrete pulse,
extruder technologies and technologies sharp decrease pressure for gas-saturated environments.
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assumes determination of measure of irreversibility of
processes in the apparatus and energetic efficiency of
apparatus in the whole with the help of exceptionally entropy.
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apparatus of saccharine factory on the example of the first
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Introduction

It is obvious that nowadays such major characteristics as “area of thermoexchange surface”
and “coefficient of efficiency” are traditionally used in saccharine industry. That is not enough,
as while comparing constructionally different HEAs it makes no sense to compare relation
between area of thermoexchanging surface and its characteristics. The usage of exergy method
of thermodynamic analysis [3] (which is widely used while analyzing technical systems — work
generators) contradicts the fundamental principles of methodology of optimization of
thermoexchanging processes and systems.

The issue of choice of analysis of effectiveness of HEA was reviewed by the authors in
[1,2], where the expediency of usage of non-cyclic entropy method for thermodynamical
analysis and HEA optimization, as well as energetic balance method for composing energy
model of HEA performance is substantiated.

Results and discussions

Adhering to producers’ terminology, HEA of “condensate-juice” type is called as “heat
exchangers”, and HEA of “steam-liquid” type — as “heaters”.

According to non-cycle entropy method technique [1, 2], integrated thermodynamic
analysis assumes the determination of measure of irreversibility of processes, that occurs in
HEA, the sources of which are heat exchanging at the finite variance of temperatures, the
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dissipation of mechanic energy of heat transfer medium currents and heat exchanging with the
environment.

The quantitative characteristics of irreversibility is increasing of entropy of isolated
system, which determines from the entropy balance of ABC system (fig. 1), which consists of 3
subsystems: A, B, and C (A is heating heat transfer medium subsystem, B - heat transfer
medium subsystem, C — environment subsystem).

Fig. 1. before the folding of entropy balance of HEA

In general, entropy balance of HEA is agglomerated with the help of following
simplifications:

— change of kinetic and potential energy is neglected;

— for heat transfer mediums, in which transition between preset thermodynamic states is
followed by temperature changes (fig. 2 a, 2 b), change of thermal qualities is not considerable,
which allows to introduce medium thermodynamic temperature:

Tr'n _ Tuui
Tr'n (1)
TDUI

T =
In

Ti=const

out
T, I

Fig. 2. Change of thermodynamical states of hot and cold heat transfer media:
a — in heat transfer medium, b — in heater

Written form of entropy is grounded on its qualities and assumes that all its parts are
absolute values; entropy can be either brought in or taken out together with the streams of
substance and heat, and increase because of the irreversibility of the processes.

Entropy balance of every subsystem (fig. 1) looks like this:

Entropy balance of subsystem A:
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ms" + g msot+ 2 G0 2)
Entropy balance of subsystem B: & m -
most + 2 B 3)
Entropy balance of subsystem (;1;2 b
S )

Estimating entropy additivity, in another words, DSyzc = DS, + DSp + DS, and the fact
that AB subsystem together with C subsystem create generally isolated adiabatic system ABC
(concluded from the boundary line quantities of the system), for which entropy change equals

general entropy increase fom irreversibility of the processes: AS ,, . = AS:;;V' It can be written

ABC
in the following way:
AS::[ev =m, Slom + mzsgm - (ml Slm + mzsén ) + % (5)
S 0
or
E' E
ASI_’:’:Wz g_g + %_% +71+72 (6)
r, T, r, r,) 1, T,
We rewrite the equation (6) in general view:
AS it)i'tev = AS i{rev + AS i())'rev + Z AS ifrev (7)
in which AST = O 0 . s increasing of system entropy, conditioned by irreverence of
irrev T

heat exchange between subsystems A and B; W/K; AS® = Q_GO . increasing of entropy

irrev 7—6 7—;’1

at dissipation of mechanical energy of streams of heat transfer medium (in case of the heaters
EfIT, =0) WK

Thermodynamical efficiency of HEA, considering the irreverence of the processes, is

defined by non-dimensional coefficients: entropy coefficient of thermodynamical efficiency:
tot

P _ T irrev.
T A ®
Or entropy coefficient of thermodynamical non-efficiency:
imp AS:::;V
s e Q)
While
n’+nl =1 (10)

in which AS™

irrev

— is increasing of entropy of isolated system, that goes across to two given

states, W/K; AS o — maximal possible increasing of entropy of adiabatic system — system

irrev

passes from given state to the state of thermodynamic balance with the environment, W/K.
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Coefficients (8) and (9) do not have known (discovered) drawbacks of performance factor
(energetic, exergy), as they characterize the degree of diversion of real system from reverent in
structure borders of thecond thermodynamic law. Let us explain this.

Including the fact that the state of balance of isolated system is defined by the maximum of
its entropy (consequence of the second thermodynamic law) and restrictions, imposed by the
nature on the operation of technical systems (energy has technical meaning till it has the
potential different from the one of the environment), denominator of equations 8 and 9 is used
as the standard of comparison.

It means that AS,™ , being the result of heat exchanging of hypothetical TS (system A)
with the environment (system C) (fig.3), which quantitatively characterizes maximal

irreversibility at given characteristics of environment and is calculated with the help of the
following equation (fig. 3):

d d
ASir:it:ml(so_sl)"'%"'Eil"'EiZ (11)
I, T, T

in which sy - is specific entropy of heating heat transfer medium at the temperature of
environment, J/(kg/K).

~ Fig. 3. Hypothetic TS

While analyzing the heaters in equation (6) 7,,; =77 - the temperature of saturation of dry
saturated steam, and E7/ T, =0.

The efficiency of functioning of HEA — local effectiveness of potential usage of heat
transfer medium (temperature), including dissipation processes in given temperature interval —
defined entropy coefficient of HEA effectiveness:

— AS ir::]:v

s, .

in which AS™ - is a minimal entropy increasing because of heat exchanging “irreverence

in HEA, AS™ = Q(Tm"j‘" -T, )/ (T"“" TMQ), W/K, Q — true heat effectiveness of HEA, W; T,,, -

medium thermodynamic temperature of the heating up heat transfer medium, K; Tnj‘l‘m -
minimal possible medium thermodynamic temperature of heating heat transfer medium, K. For
heaters T”‘:]”“ =T (fig. 4 a); for heat transfer media with large mass account thermal
capacity of heating heat transfer medium according to equation 6 and fig.4b
[ =(T'” -7 )/ (In Tl T ), thus Tm]n =T7,"; for heat exchangers with larger mass

1min 1min 1min 1min 1
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account thermal capacity of heating up heat transfer medium Tnj‘]‘m is calculated analogically,

including 7% =T," (fig. 4 ¢).

I min

T T. T' T T
‘min Ti"v
T » _ — T - — =L 1min
77_"‘72 T - =  T:
T
F F F
a b c

Fig. 4. Before defining AS i

irrev

a - in the heater; b - in the heater with bigger mass consumptive thermal capacity of heat
transfer medium; c - in heater with bigger mass consumptive thermal capacity of heating heat
transfer medium

Conclusions

Suggested technique of thermodynamic analysis assumes scientifically proved systematic
approach to comparative analysis and different construction, that, obviously, is suitable to do
with the help of entropy coefficient of efficiency, as well as for defining their thermodynamic
efficiency in margins of sugar plant. The last can be achieved with the help of using entropy
coefficient of thermodynamic efficiency and allows to analyze different heat exchanging
systems for defining the level of their influence on general energetic efficiency of sugar plant.
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The ways of increasing operation efficiency of reactive
power compensation on the plants are considered. Small
capacitor units may be connected at the individual loads.
Greater power — factor corrective effect for a given total
capacitor kilovolt — ampere will result with the capacitors
located directly at each individual load, since the current is
thereby reduced all the way from the load to the source. The
first cost of an installation of individual capacitors will be
greater, however, than that for one unit of the same total
kilovolt — amperes located at a central point. The greater
saving in operating expense due to individual capacitors must
be weighed against their increased first cost. The locking
circuit against high voltage is presented. The problems of its
engineering implementation are considered. The expediency
of the use of each synchronous motor for reactive power
compensation. If the load factor of a synchronous motor is
less than unity, economically expedient to use fully expected
reactive power output. The need to apply the power of higher
harmonics filters with a distortion factor is more than 8%,
which is typical for plants with thyristor converters. Recent
calculated from the calculated values of the distortion factor
is based on the composition and level of harmonics.

Introduction

Almost all factories of food industry in Ukraine have a combined system of electricity

supply and receive electricity from their own thermal power stations and are connected to the
supply system. In the repair period thermal power station is not working and electricity is
received from the general electrical networks.

Material and methods

Power-stations have limited possibilities to generate reactive power. At thermal power
station generators with power factor of 0.8 are installed. Much of the generated reactive power
has consumed by transformers and power lines. Distribution of reactive power consumption is:
induction engines - 70%, transformers - 20%, lighting and other electrical consumers - 10%

[1].

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



—— Automatization of Technological Processes

It is not enough to use the generators reactive power of the own thermal power station for
the normal plant operation, and many factories are equipped with high condensing apparatus.
But it is not reasonable because during the transmission of reactive power to consumers there
are significant losses of active power due to resistance of conductors r

Ap:%z.r or AP=P* -(l+tg2(p)

The crosscut of conductors is increased, because crosscut is selected according to the load
current, and the current depends on the reactive power
p

ﬁ U-cosp
Thus, there is the overrun of conductor material.
The power of transformers ST is used irrationally

S, =P-\/il+tg2(pi

There are additional losses of voltage [1]
Ox

U = 72
10-U
x — the reactance of the power supply system’s elements.
Thus, the reactive power which is transmitted to electrical consumers is to be reduced (to
compensate) to economic levels.

/=

9

Results and discussions

During the process of compensation it is necessary to consider the following general
requirements [2,3]:

1) the reactive power can be generated at any point of the network (unlike the active
power);

2) the network unloading depends on the distance between sources of reactive power and
consumers facilitates;

3) the balance of reactive power must be the same for all power supply system
components.

A small weight, no rotating parts, slight loss of energy, ease of maintenance, safety and
reliability allow the using of the capacitors for reactive power compensation at all levels of
electricity supply.

The synchronous engines are widely used by enterprises to drive devices that do not
require the speed control (compressors, pumps, ventilators, etc.). The engines can work with
outstripping power-factor and reactive power to compensate other electrical consumers. The
compensating engine capacity is determined by the load on its shaft, voltage and current
excitation.

When placing capacitors in the enterprise network be aware that there are individual and
centralized reactive power compensation [1].

In case of individual compensation the capacitor unit is connected to the clamp of
electrical consumer without commutation apparatuses. This type of compensation should only
be used only in relatively large electrical consumers by the quantity of annual working hours.
Individual compensation allows relieving of all production network from the reactive currents.
However, this method demands significant investments. In addition, time of compensating
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devices work depends on the time of turning on of electro-transceiver because when you turn
off the electric network you turn off the capacitor battery, too.

With centralized compensation the capacitor unit is to be connected to the tire of 0.4 kV
transformer substations or to the tire of 6... 10 kV distribution units [4].

In the first case the all high-voltage network, transformer of transformer substation and
thermal power station generators are relieved because of reactive power; in the second - only
part of the high-voltage network and generators thermal power station.

The criterion of rational decision of a reactive power compensation problem is the
reducing of losses. They consist of the costs for compensating, regulatory and related devices,
the costs for reactive-power control and its transmission to the elements of network. These
costs include the components that do not depend on the value of reactive power. That’s why
the methods of the compensating devices power determination were developed. They does not
require taking into account the absolute value costs of the electrical system elements [2,3,4].

According to this methodology for an acting factory during the reconstruction of the
electricity supply system:

Qxy = Qum —Qre

where: Qy - the maximum consumption of reactive power on the daily chart speed plant, Qrey
- reactive power of the thermal power station generators.
As arule:

Qxy = Quk — Qg
Quk - power of compensating devices (voltage up to 1000 V),
Qg - the same but for voltage of 6... 10 kV.
In turn:

Qux =Quxi + Qua »

where: Qug; - the total power of CD based on the optimal number of transformers TS and
acceptable their downloading 3 ;

Quky - the power of compensating devices based on the optimal value of losses in
transformers and network with voltage of 6... 10 kV that nourishes of these transformers.

The maximum reactive power is determined. It is reasonable to pass it through the
transformers in transformer substation network voltage up to 1000 V

2 2
Qr :\/(NTE'ﬂT'ST) P
where: N - the number of transformers in the group (workshop, corps),

B. - the expected load factor of transformers,
S, - the nominal power of transformer in a group, kV - A,
P, - the calculation of the active power of electrical consumer with voltages up to 1000

The total capacity of compensating devices for this group of transformers is
Quk1 =Qp — Q7.
where: Q, - the calculation of the reactive power of electrical consumer with voltages up to
1000 V.
If you find that Q 4, < Q;, then it should be accepted Q,y; =0 .

At the second stage an additional total capacity of compensating devices for this group of
transformers of transformer substation is determined:
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Que =Qp = Qs =7 Ny - S7;
where ¥ - the calculation coefficient which depends on the power scheme and is determined

by the formula.
For one substation:

49,5

1S,
100420

here: / - the length of the supply line (with radial circuit) or the distance to the first transformer

(in the main circuit), km, F' - crosscut of power lines conductors, mm?, 7 - coefficient which
depends on the supply voltage: » = 8(27) in radial circuits for 6 and 10 kV, r = 15(5)
according to the backbone networks.

Each synchronous engine can be a source of reactive power, the nominal value of which is
[1,2,3]:

Qex = Py mom ~8PuoMm »

where: P oy - the nominal active power of SM,

12®,0,, - the nominal power factor.

If the load factor of synchronous engine is less than 1 (one), economically reasonable to
use fully expected reactive power of synchronous engine

QCI[ %y 'SC,ZZHOM ’
where: «,, - the factor of the synchronous engine’s allowable overload, which depends on its
loading with active power.

SN YoM
48-sin Qo —32

a, =sin@yoy +(1-K5)( +0,4),

where K, - the load factor active power synchronous engine.

If the distortion factor is K He to 5-8% (it is typical for plants with thyristor converters), it

is recommended to use the capacitor batteries together with protective reactor or filter for
compensation [2, 3]. The power of capacitor battery is determined by the balance of reactive
power.
Voltage of the power capacitor is
2

U :vMiHUHOM
BK >
e, D
MiH

where Uyqy - the nominal network voltage, where the protected by reactor condenser is set;

v . - the minimum number of harmonic.
It is necessary to provide an inductive character of the circle for the harmonic with the
lowest frequency of the harmonics which are generated by nonlinear loading total. The

inductive resistance of protective reactor at 50 Hz is
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> LU sk om

Xy 2
P 2
v QEK .HOM)
where Q - reactive total power of power capacitor according to the data of a
b5K.HOM

manufacturer.
If the distortion factor is more than 8% (it is typical for plants with thyristor converters) it
is recommended to use the power filters of higher harmonics (hereinafter - just filters). They

are calculated from the computed value k. which is based on the composition and level of

harmonics. The calculation of filters should be started from the smallest harmonic filter. It is
necessary to check the admissibility of filters loading with the current of proper harmonics.
The total reactive power generating filters should be chosen from the condition of reactive
power balance.
Let’s considered the calculation of the filter which is tuned to the same frequency [2,3,4].
The voltage at the filter elements is

U.=U,+U,,
where U_,U; - the voltage on the capacitor and the coil inductance,
U, - supply voltage.
The power of the filter is
X -X,

where X, X - the reactance of capacitor and inductor at the basic frequency.

The characteristics of the filter which is tuned to harmonic v are

X X U
XOZVLZ—C; XLZ_(;; UL:_(;
1% v v
Then
2 1 2
6] — _ _ _ . |4
- X .UC UL’UC{l‘/Q]’U)K'UC:U)KVzJ-

1
X ¢ l-vf2 }
The capacitors for the filters should have a low temperature coefficient of capacitance. It is
needed to avoid the filter damaging due to changes in ambient temperature or capacitors self-
heating. That’s why we are to avoid the prolonged work with overvoltage, because it can cause
a dielectric thermal destruction or its destructive ionization.
The load of the first harmonic capacitor is

u (U v T v’
C=| == || = =S|
X, X, v -1 vi—1

Load from the higher harmonics is

|5

The power losses in the capacitor are
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1°.U° 42
Sk, =k, | S+ )K{ },

where S - total load kvar;
K- factor of loss, kW / kvar.
The inductance of the filter is calculated as follows.
Load from the first harmonic is

U, (ch (vzj U. s ( v j
I N R I N
X 1% Xc vieXe oV v:—1

Load from the higher harmonics is equal to load on the condenser.

The energy losses in inductance grow due to the surface effects or hysteresis. Besides, the
magnetic nonlinearity can derange the filter. You are to keep the low magnetic flux density in
the presence of magnetic core. It is better to use reactors without a magnetic core. The
significant switching overvoltage can appear in the reactor coil.

It is convenient to found the power losses in the joint equivalent resistance

Yo X¢
r = ——=
Q nuQ
The current of the first harmonic is
S
I =—
Uy

The total power losses are
2 2.
(G e) =g iy e

U’ Q"

K v Q V'Q
(st v UGS v
v Q S v*-1 v-:S-Q vi-1
B 17-U7% v’

{s
= + . .
v+-Q v-S-Q vi-l

Conclusions

The cost of electric energy losses increases much faster than the cost of capacitors. It
allows supplying of all induction engines with the capacitors of individual compensation. It
will help to reduce the losses in electric networks of voltage up to Q;.

The use of individual compensation capacitor allows refusing from complicated and
expensive devices for power capacitors control which are used as the necessary parts of a
centralized compensation on the transformer substations.

Each synchronous engine of the sugar refinery can be a source of reactive power. If the
load factor of a synchronous engine is less than 1 (one), it is more reasonable to use fully
expected reactive power output.

It is shown that if the distortion factor is KHC to 5-8% (it is typical for plants with
thyristor converters), it is recommended to use the capacitor batteries together with protective
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reactor or filter for compensation. The power of capacitor battery is determined by the balance
of reactive power.

When your distortion factor is more than 8% (which is typical for plants with thyristor
converters) there is the necessity to apply the power higher harmonics filters. They are
calculated from the computed value of the distortion factor which is based on the composition
and level of harmonics. The calculation of filters should be started from the smallest harmonic
filter. It is necessary to check the admissibility of filters loading with the current of proper
harmonics. The total reactive power generating filters should be chosen from the condition of
reactive power balance.
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The aim of this work is carrying out of statistical analysis of
occupational injuries among Food Industry employees. The
object of research is occupational injury in Food Industry
for 2003-2011 period.

Status of occupational injury in Ukraine was analyzed for
2003-2011 period.

We show a results of occupational injury dynamic research
in Food Industry of Ukraine from 2003 to 2011 years.
Distribution for male and female injured employees on
enterprises of Food Industry was performed. Indexes of
injury rate and heaviness were calculated. And finally,
distribution of accidents for main reasons, sorts of events,
profession group, age, work experience was performed.

Exploration of labor safety conditions and also of
occupational injury reasons and circumstances is useful for
developing of sound and effective ways for prevent and
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Introduction

The main problem of labor safety is occupational injuries and professional illness. This
problem is caused by differences between human desire to total safety and facilities of science,
technology and manufacture resources. That’s why for reduce the occupational injury and
illness there’s one thing important now and will be always — a choice. The choice between
efficiency and manufacture safety, between cheep and more expensive prevention measures,
between full attention to labor safety needs what is necessary and resource limits.

Exploration of labor safety conditions and also of occupational injury reasons and
circumstances is useful for developing of sound and effective ways for prevent and reduce the
occupational injury, illnesses and worker’s traumatism.

In case of topic actual is solving of scientific problem that consist in exploration of reasons
and accident sorts that leads to injuries of food industry workers. Reasoned measures for
occupational injury prevention are also important and can provide effective prophylactic in
general and accompanies social and economic positive effect through the reducing of
occupational injury level.

The aim of this work is to make a statistical analysis of occupational injury among
employees of Food Industry.

The object of research is occupational traumatism in Food Industry for 2003-2011 years.
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Material and methods

One of the methods of occupational injury research is the statistical method. It gives the
opportunity to find out quantitative side of traumatism and also explore his basic reasons and
patterns of action by large number of factors. Data for analysis was taken from the H-1 form.
This is a standard act investigating accidents that occurred with great-employees during labor
(official) duties, including assignments in accordance with the Regulations on the investigation
and management accounting cases accidents, occupational diseases and accidents at work
[Procedure of investigation and accounting of accidents, professional diseases and work
accidents. -K. : Osnova, 2004. — 104 p. Podobed I.M. Prediction of occupational injuries in
agricultural economic sector of Ukraine: Dissertation abstract of technical sciences candidate:
05.26.01/ State Committee of industry safety, labor protection and mining observation. - K.,
2008. -20p.].

Results and discussions
The analyses of occupational injury level in Ukraine, shows that the food industry is one of

five most dangerous economic branches [Evtushenko O.V. Analysis of occupational injury
statistic in Food Industry of Ukraine. Food Industry].
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Fig. 1. Dynamic of occupational injury in food industry of Ukraine, 2003-2011 period
1-injured; 2-injured lethally

The analysis of literary sources, shows that 9,1 thousands of person were injured in food
industry only for 2003-2011 years. Since 2003, in the food industry more than 541 employees
had died (fig. 1). [Koshil O.G. Statistical bulletin. Accidents at workplace in 2002 — 2011 /
Koshil O.G., Kostrovenko L.N. -K. : State Statistic Committee of Ukraine, 2003 - 2011].

According to the State Statistic Committee of Ukraine, from 2003 to 2011 in food industry
was injured nearly 9,1 thousands of employee. Where 64,6% of injured are male and 35,4% are
female workers, that in two times less than male injured level (fig. 2).
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Fig. 2. Dynamic of injured male and female workers in food industry of Ukraine, 2003-2011 period

While 2003-2011 years, in food industry number of injured with loss of work capacity on 1
and more working days and with lethal consequences has been decreased from 3,7 to 1,2 per
1000 employees [Koshil O.G. Statistical bulletin. Accidents at workplace in 2002 — 2011 /
Koshil O.G., Kostrovenko L.N. - K. : State Statistic Committee of Ukraine, 2003 - 2011]. In
the same time, the number of inoperability man-days in whole Ukraine increased from 29,7 to
47,0 per one injured. In food industry, this index increased form 26,3 to 47,2 according to same
period (fig. 3).
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Fig. 3. Comparative growth dynamic of inoperability man-days per one injured at work in food
industry of Ukraine, 2003-2011 period

As we see, on a table 1, the frequency of injury coefficient and the partial loss of working
capacity coefficient are repeating the tendency of total accidents number decreasing in food
industry of Ukraine. In 2011, the frequency of injury coefficient was in 3 times less, than in
2003 and was amounted 1,2 against to 3,7. While, the partial loss of working capacity
coefficient in 2011 decreased in 5 times as compared with 2003, that made 47,2 against 26,3.

The main accounting figures of injury now are values combinations of rate and heaviness,
they showed in table 1.
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Table 1. Estimates of occupational injuries in Food Industry of Ukraine, 2003-2011

Occupational Years

injuries indexes 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 2011
Frequency of
injury coefficient 3,7 2,8 3,4 2,7 2,1 1,9 1,4 1,4 1,2
G
Partial loss of
working capacity 0,191 | 0,069 | 0,159 | 0,052 | 0,057 | 0,038 | 0,037 | 0,044 | 0,036
coefficient Cp.c
Injury heaviness
coefficient C;,
Relative
coefficient of 1,3 1,6 1,2 2 2,3 1,8 2,4 2,7 2,6
mortality C,,

26,3 28,1 29,7 29,4 33,6 36,8 38,8 39,1 47,2

The analysis of statistical data shows that the lethal accidents with dead of employee are:
transport accident (34,6%), falling of injured (17,5%), in that number falling from the height
(10,2%), influence of outfit and details that move, fly and spinning (11,6%) and falling,
collapse of materials, rocks, soils etc. (9,5%) (table 2).

Analysis of injury reasons allows us to make the conclusion that the main reasons of injury
among Food Industry workers are: breach of labor and production discipline (16,2%), traffic
infraction (16,2%), drawbacks in study of labor rules (12,9%).

Technical reasons of injury also have a big importance. They appears in cause of
construction drawbacks, limitation of capital goods quality (5,4%), discrepancy of
technological process safety requirements (4,2%), unsatisfactory technical status of industrial
objects, buildings, constructions, territory, capital goods and transport (9,6%).

Above 66% of deadly injured employees in Food Industry belong to the next groups of
professions: drivers (26,3%), low-skilled employees (17%), operators (11,6%) and locksmiths
(11,3%).

Dividing of deadly injured employees of Food Industry by the age in 2003-2011 years
showed on picture 3 and dividing by the professional experience is showed in. We can see that
above 30% of deadly injured employees are 40-50 years old. And above 25% of injured was
30-40 years old. Thus, dead of age 30-50 years old are 57% from all deadly injured in this
branch. It means that most of Food Industry employees are from this age category. Big number
of injured workers with service record over the 20 years (51,3%) had injured cause of
“accustom to danger”. This is the psychophysical reason of safety rules violation. Big number
among dead employees with low professional experience: less than year 30% and less than 3
years above 23%.. It can indicates that professional training of employees is failed and
inexperienced workers have a low control in Food Industry enterprises.

Analysis shows us that 30% of dead workers in Food Industry are not educated by the
profession or kind of work, that causes accident. Besides, 11-13% of injured wasn’t instructed
with entrance or second instructions.

Analysis data shows that from all deadly injured workers those who educated by
profession of type of work above 37% got injury during six month after training. From all
injured who pass the workplace training over 80% had died during 3 month after training. This
facts suggests about drawbacks in professional training of branch workers and defective
implementation of instructing in Food Industry enterprises.
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Table 2. Dividing of dead by the accidents of occupational injury in Food Industry in 2000-2011

Types of accidents Percent
Transport accidents 34,6
Falling of injured 17,5
Including the:
Falling from height 10,2
Falling during the move 3,6
Falling, collapse, ruing of objects, materials and other 9,5
Influence of outfit and details that move 11,6
Including the:
influence of outfit and details that move, fly and spinning 7.3
Electric Shock 5,5
Including the:
Touch to the power line and broken wires 1,8
Extreme temperature effects (except fire) 2,9
Effect of hazardous and toxic substances 4.4
Drowning 0,4
Asphyxia 1,8
Murder or injury caused by another person 1,8
Natural disaster 0,4
Fire 2,5
Explosion 3,6
Other types 3,5
Locksmitsweldem; 3’30/'Jsp‘;(jgi"St('s);perators; 0\46;)0600 : f;gm lulg‘)tg f;;m72 9:0
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Fig. 4. Dividing of deadly injured employees of Fig. 5. Dividing of deadly injured workers of
Food Industry by the profession groups in 2003- Food Industry by the age

2011 in 2003-2011

21% of deadly injured workers in Food Industry during the accident was in alcohol
intoxication condition what means the low discipline on branch enterprises. Analysis shows
that in 48% of cases the injured has violated the labor protection law and another person
violated law at 77% of cases. Above a half of accidents was caused by a different level
directors who violated the labor protection law. Meanwhile, the part of injured directors
amounts slightly more than 6%.
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Table 3. Dividing of dead by the reasons of occupational injury in Food Industry for 2000-2011

Accident reason | Percent
Technical
Constructive drawbacks, imperfection, low reliability of capital goods 5,4
Constructive drawbacks, Imperfection, low reliability of transport 0,3
Low quality of development or absence of the project documentation for construction, 27
reconstruction of production objects, buildings, etc. ’
Imperfection, mismatch between the security requirements of technological process 4,2
Poor technical condition of production facilities, buildings, structures, territory 39
Poor condition of the capital goods 3,3
Poor condition of the transport 2,4
Poor condition of the working environment 0,3
Organizational
Unsatisfactory functioning or absence of labor protection system 5,4
Drawbacks during study of working safety methods 12,9
Unsatisfactory of creating, imperfection or absence of labor protection instructions 0,6
Absence of labor protection duties in job instructions 0,6
Violation of work and rest regime 0,9
Absence or poorly medical survey (professional selection) 0,9
Unused personal protection in fact of its’ absence 1,2
Work with switched off, broken collective protection devices, alarm systems, ventilation 1,2
Using of workers with another profession 0,3
Violation of technological process 1,2
Safety violation during the operation of machines, mechanisms etc. 4,5
Violation of safety rules during the transport using 3,6
Traffic infraction 16,2
Disuse of personal protection (if you have it) 3,6
Disuse of collective protection 0,3
Violation of labor and production discipline 16,8
Psychophysical

Alcohol, drug, toxic intoxication 3
Poor physical and health 0,3
Injury as a result of wrongful act of another person 1,2
Other reasons 2,8

Table 4. Splitting of specific weight of dead workers by the experience in Food Industry
for 2000-2011 period

Years range Work experience, years
Total By profession

Less than 1 year 4.4 29,8
From 1to3 3,6 23,6
From3to5 3,6 7,6
From 5to 10 10,2 12
From 10 no 15 12,7 10,2
From 15 to 20 14,2 6,2
Over 20 51,3 10,5

Conclusions

The results of research shows, that in food industry of Ukraine during 2003-2011 the
number of work accidents was decreased almost in 4 times.
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Big part of injuries accounted for experience workers who have service record over than
20 years and for workers with professional experience less than one year. We should to pay
special attention during the primary and second instructing on the workplace. Besides, it is
necessary to improve quality of instructing, intensify the control for low-skilled workers. It is
necessary to enlarge the responsibility of all level directors on branch enterprises with aim to
prevent the labor safety law violation which leads to work accidents.

The frequency of injuries decreased, but the severity of injuries is still high. That means,
the accidents became more dangerous. Average frequency of injuries Cf amounts 2.3 and
severity of injuries index Cih amounts 34.3 — both of them for period from 2003 to 2011. It
indicates that, despite decline of total number of accidents in food industry, the severity of
injuries is increasing and it’s necessary to take crucial and complex measures for reduce these
rates.

Lately modern manufacture work in course international law of labor safety, where for
rationale of prevention measures usually using a results of injury risk analysis. Choosing and
reasoning of occupational injury prevention ways and measures is provided with consideration
of risk factor.

That’s why the next important step of exploration is developing of effective prophylactic
measures for occupational injury prevention by definition of influence pattern on accidents
which caused by technical, organizational, social, economic and manufacture reasons.
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Introduction

This topic is especially pertinent today because it is impossible to strengthen Ukraine’s
economy without investment boom, including foreign investment, without finding reliable and
stable sources of capital and, ultimately, without establishing a favorable investment climate.

Problems of attracting foreign investment, creating a favorable environment for its
development, mechanisms to stimulate investment activity is reflected in the works of foreign
and Ukrainian scientists such as R. Alibera, B.Gubskiy, D.Dunning, J.Keynes, V. Kozik,
V.Novitsky, O. Rogach, F. Ruhman, I.Fisher. Strategic priorities for investment development
in terms of adaptation to the globalization of the economy were highlighted in the works by
O. Bilorus, A.Gal’chyns’kiy, V. Geyets, D. Lukyanenko, Y. Saveliev, A. Filippenko.

E. Avdokushyna, J.Bell, A.Hawryluk, J.Galbraith, K.Clark, A.Miller, S. Pisarenko, M.
Porter, A. Rumyantsev, V. Tsygankov, M Chumachenko devoted their writing theoretical,
methodological and organizational aspects of the formation and functioning of services market.
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Availability of Competitive Sectors

Agrarian sector. Agrarian sector is one of the most prospective sectors in Ukraine,
generating more than 20% of country’s GDP. Ukraine is in the top five of the largest grain
exporters and is Nel sunflower oil exporter.

Complex machine building. Ukraine is a traditional leader in production of machinery,
cars, and airplanes, and is also one of the six space equipment manufacturing countries in the
world.

Energy. Ukraine produces about 20 billion m3 of the natural gas per year, and has about 1
000 billion m3 of discovered natural gas reserves. Ukraine has a huge potential for producing
energy from renewable sources and implementing energy-saving technologies. Ukraine’s
“green” energy tariffs are more attractive than in many other countries.

IT sector. Ukraine is the 5-th biggest market of the IT outsource services, which is growing
at a fastest pace.

Tourism. Ukraine has huge unrealized tourism potential due to the variety of tourist
attractions: ski resorts in the Carpathian Mountains, Crimea, Black Sea beaches, medieval
cities and castles, ethnic, music and movie festivals and many others, which attract 20 million
tourists annually.

In broad terms, investment is the foundation of a modern economy: it brings together the
interests and resources of private individuals, legal entities and the state to generate real socio-
economic development. Global experience shows that transition economies are not capable of
developing their economies properly without attracting and effectively using investment,
including foreign investment. By accumulating business, public and mixed capital and
providing access to modern technologies and management, investments not only help form
national investment markets, but also bring new life to markets for goods and services. In
addition, investments generally support efforts at macroeconomic stabilization and make it
possible to ease social pressures during the transformation period.

The investment potential of any country - frequently, the term “investment appeal” is used
- is characterized by a combination of macroeconomic indicators, such as: economic growth,
the ratio between consumption and savings, lending rates, profit rates, inflation levels and
dynamics, consumer demand, the presence and proportion of production factors, infrastructure
development, and so on.

Ukraine could potentially become one of the leading countries in terms of direct and
portfolio foreign investment. This is supported by Ukraine’s large domestic market,
comparatively skilled yet inexpensive labor, major scientific and technological potential,
abundant natural resources, and its available, if underdeveloped, infrastructure.

Certain reform-based transformations and positive practical improvements can be seen in
Ukraine’s economy currently. These positive results include the growth of GDP in recent
years, rising average wages and pensions, a well-provided consumer market, diversified
exports, a relatively stable national currency, and steadily growing annual investment.

Indeed, effective investment activity by any and all business entities will foster the growth
of the country’s economy because, no matter what, it generates material resources for the
society and makes it possible for the overall well-being of the population to improve.

Today, the quality of investment policy affects many things: industrial output, the
condition and technical level of fixed assets at Ukrainian enterprises, the options for
restructuring the economy, and the solutions to social and environmental problems.

Investment is the basis for developing individual businesses, specific sectors and the
economy as a whole. The modern economic environment demands an active policy for
attracting foreign direct investment. In Ukraine, investment activity is regulated by legislation
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that is in the process of being updated and improved, in order to draw greater inflows of FDI
and to improve their effectiveness.

Material and methods

For the purpose of this study, the works of domestic and foreign scientists and community
organizations on investment management and effectiveness were used as a theoretical and
methodological base, as well as Ukrainian investment legislation and regulations. This paper is
based on materials used by the State Agency for Investment and Innovation, materials of state
statistics and tutorials, as well as materials that reflect the investing and financing activities of
the research object.

Results and discussions

The risk of investing in any country is essentially the level of uncertainty in forecasting
return on investment (ROI) and it includes political, economic and social components.

It is possible to invest foreign capital in Ukraine by:

» setting up companies with the share-based participation of foreign capital - joint
ventures;

* setting up companies that fully belong to foreign investors and their branches;

* purchasing rights to use land and other natural resources, as well as other property rights;

* Dbuying ownership of enterprises, property clusters, buildings, structures, shares in
companies, stocks, bonds, and other securities;

* providing loans, credits, property and rights to property, and so on.

The state regulates investment activity in order to support its economic, scientific,
technological, and social policies. This regulation is determined by socio-economic indicators,
national and regional economic development programs, and the State and local Budgets, which
allocate public funding for investment activity.

At the same time, favorable conditions need to be established for investors who put their
money into those areas Ukrainian society needs the most. First of all, this is the social sphere,
upgrading production, creating new jobs for citizens who need social security, implementing
innovation and hi-tech projects, applying discoveries and inventions, developing the agro-
industrial complex, implementing programs to eliminate the after- effects of the Chornobyl
disaster, manufacturing building materials, and investing in education, culture, environmental
protection, and healthcare.

Foreign investors can bring in scientific and technological know-how and cutting-edge
management practice. In addition, attracting foreign capital to actual production is much more
useful than borrowing to purchase the same goods, which only increases the country’s debt
burden.

At the moment, the flow of foreign capital is already vitally important to achieve medium-
term goals, such finding a way out of the current crisis and reviving economic growth. At the
same time, Ukraine’s national interests do not always coincide with interests of foreign
investors. This makes it important to attract foreign capital in such a way that investors can
satisfy their own needs while simultaneously helping the country reach is social goals.

How to stimulate investment to Ukraine
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The Government’s immediate objective must be to stimulate investment and to spur
significant growth in investment volumes. Increasing investment flows was and continues to be
a priority for executive bodies.

To spur investment, including foreign investment, a number of measures need to be taken
at the national level:

» reduce the level of state regulation of commercial activity and ensure the stability of
relevant legislation;

* eliminate ambiguities in legislation and regulations and finish judicial reform;

* improve regulations regarding the exercise of property rights;

* complete administrative reform, make the policy-making process both public and
transparent, and, hence, eliminate red tape and corruption;

* institute effective corporate governance;

« foster the development of capital markets, first of all the banking sector and the stock
and insurance markets;

+ reduce tax pressure;

* ensure a stable political environment;

* increase efforts to establish a positive image for Ukraine.

The role of the government in stimulating investment

The key policy objective regarding investment is to establish equal conditions for doing
business and investing in Ukraine’s economy for business entities of various forms of
ownership, to ensure that investment happens in a transparent and civilized manner, and to
improve the distribution of investment sources. Government policy should concentrate on:

* accelerating economic growth on its own renewable investment base and a suitably
market basis;

* instituting open consultations between executive bodies and business, and disseminating
information about the real economic situation, domestic and foreign markets, market prices,
and regulations;

« significantly reducing the share of the shadow economy;

« establishing equal conditions for the activities of business regardless of their form of
ownership or the origin of their capital;

« forming a working competitive environment;

« strengthening the stock market, developing vehicles for joint investment, insurance and
pension funds, establishing a market for corporate securities and integrating it into international
capital markets;

* providing additional economic incentives to attract investment to priority sectors;

* setting up an effective system for protecting intellectual property;

* establishing conditions for the development of high technologies and the infrastructure
for innovation;

* developing and utilizing the country’s investment potential;

* establishing cooperation with key non-government and community organizations and
institutions that are prepared to participate in formulating and implementing investment and
innovation policy in Ukraine.

These elements of the new “investment and innovation system” aim at improving the
business and innovation climate in the country and should be instituted by the State Investment
and Innovation Agency as soon as possible. They reflect the ideas of domestic and
international businesses and community organizations as presented during roundtables,
sessions of the World Economic Forum in Kyiv, and numerous investment forums held in
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Ukraine, and propositions that were presented during debates on the working drafts of Green
and White Papers on problems with attracting foreign investment to Ukraine.

Key solutions to investment problems

Forming a legal base

One of the most important factors for improving Ukraine’s investment climate is to
establish a legal environment suitable to a market economy. This requires the state to take two
key steps:

* conclude interstate agreements providing incentives, protecting investments and
avoiding double taxation, exchange information about regulations and legislation governing
investment activity, and establish stable legislation and other conditions;

» expand cooperation with the International Monetary Fund, the World Bank and the
EBRD regarding financial assistance to Ukraine and carry out the necessary measures to
complete accession to the World Trade Organization.

To gradually adjust national legislation to EU legislation and WTO requirements,
regulations and legislation need to be adopted governing:

e further tax reforms;

* alegal base to facilitate a working stock market;

* the protection of individual contributions to life and health insurance programs, and to
non-state pensions.

Establishing transparent executive decision-making

The institution of transparent government procedures for making decisions related to
investment projects financed by State and local Budgets and those investment projects that
have vital significance for the general population must include:

* making decisions to hold public debate on draft regulations regarding developing
business activity, setting up community councils and business councils under executive bodies,
consulting with businesses, community organizations, academics, and other specialists to
evaluate the effectiveness of existing regulations;

e participating in international events to promote Ukraine’s investment potential,
showcasing priority investment projects through the international media and the internet,
holding exhibitions and similar events more frequently.

Improving the privatization investment climate

Privatization policy should aim at:

« replacing the fiscal model of privatization with an investment and innovation model and
privatizing large companies and monopolies based on individual plans by selling controlling
stakes to industrial investors;

* re-equipping enterprises technically and technologically using part of the proceeds from
privatization.

Providing incentives for long-term lending

Improving the investment climate in Ukraine depends considerably on resolving problems
with the way the banking system operates: increasing the concentration of banking capital,
expanding long-term lending to the real sector of the economy, and attracting personal
deposits.

The main factors that restrain long-term commercial lending to businesses are high lending
risks, the insolvency of most borrowers, lack of real guarantees that they will repay their loans
and liquid collateral, and an ineffective tax system. To stimulate investment activity through
long-term lending, the state needs to take steps to:

* institute a mechanism for effectively protecting lenders and a transparent procedure for
selling off collateral;
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» ensure that banking capital is concentrated more by increasing capitalization and
solvency among banks and instituting procedures for reorganizing and eliminating the unstable
ones;

* provide incentives for banks to attract more personal deposits;

* set up a specialized financial institution to provide long- and medium-term financing and
loans for priority investment projects;

* institute mortgage lending;

« provide incentives for foreign capital flows to the banking sector.

Developing the stock market

The main objectives in developing the domestic stock market include:

» implementing a tax policy that will foster the stock market;

* establishing conditions for increasing stock market capitalization and liquidity;

» expanding cooperation with the OECD, the International Organization of Securities
Commissions and other international organizations in order to institute international disclosure
standards;

« simplifying the procedure for settling for securities contracted with non-residents;

 improving the system of accounting, settling and reporting for stock market participants;

» making the activity of joint investment vehicles transparent;

* concentrating trade on organized markets whose operations meet international standards;

« raising the effectiveness of the National Depository System in protecting the rights of
holders of securities and in regulating settlements for operations involving securities by setting
up a central depository based on the National Depository of Ukraine;

* developing a mechanism for insuring stock market participants.

Renewing territories with special investment regimes

The purpose of introducing a special investment regime in territories with unfavorable
socio-economic and environmental conditions is to attract investment into priority industries in
order to preserve existing jobs and create new ones, to introduce new technologies, to develop
foreign trade, to increase the output of high quality goods and services, and to set up modern
industrial, transportation and market infrastructure.

Another important investment policy goal is fostering industrial parks for hi-tech
production. To renew investment processes in territories with special investment regimes, the
government needs to take two key steps:

» develop and implement strategic and short-term development programs for each zone
and territory where a special investment regime will be introduced;

 provide incentives for investing in priority sectors, facilitate the introduction of cutting-
edge technologies and the manufacture of products that are competitive on external market by
optimizing priority commercial activities.

Attracting investment to science, technology and innovation

To provide incentives for attracting domestic and foreign investors to science, technology
and innovation, the government should ensure:

* a system of discounted refinancing for commercial banks, if they provide loans at
discounted interest rates to implement investment projects related to developing and installing
hi-tech equipment and other innovative products;

» an expansion of the practice of providing commercial loans secured by commercial
property at discounted interest rates;

* the establishment of share-based investment funds to implement large-scale investment
projects;

* lending to innovation enterprises through leasing, factoring and other operations;
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* the necessary infrastructure to develop innovation processes and a full innovation cycle,
from concept to manufacturing and selling hi-tech products and technologies;

» the organization of a single center in Ukraine where the efforts of the Government,
science and business can be consolidated to develop high technologies.

Conclusions

The investment potential of Ukraine is characterized by high heterogeneity, because the
investment policy should be conducted based on the capabilities and needs of each region.
Thus, the western region can be effective with the use of local natural resources (sulfur,
potassium salt, oil, gas), developing a network of health resort and tourist complexes. The
Eastern region needs reconstruction and technical equipment of mines, metallurgical and
engineering industries on the basis of waste, low-waste and clean technologies. The South is
the most profitable as to the reconstruction and technical reports, development of production
equipment for the food and canning industry, expansion of health resort and tourist complexes.
The Northern region should use the newest technology and implement measures to their
ecological, economic and social regeneration.

The introduction of joint investment vehicles should provide suitable conditions for
investing. By improving the system of corporate governance, a transparent system for
protecting the rights of all investors will develop.

Investment resources should grow with the effective use of public investment and
increased long-term lending volumes for the real economy, at the same time as the possibilities
of foreign investment are used in more traditional ways.

Government support for high technologies and the development of an innovation
infrastructure in the country should help attract investment into innovations and bring the
Treasury revenues from the use of this know-how.

By implementing the strategy for long-term economic development, Ukraine should see
State Budget and local budgets investments on industrial and social projects grow, while the
specific volumes are determined at the appropriate level of government.

Foreign investors are awaiting for the possibility to start exploring Ukraine’s rich
resources, and creating a favourable climate for that would give a rise to Ukraine’s future
prosperity.
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Abstracts in Ukrainian

AHOTAIIIT

VK 663.674:664.7
BuBuenns ¢pa3oBoro ckiiagy Mopo3uBa MeTOI0M
nmbKoTemneparypHoi 'H SIMP- cnexrpockomii

Tanuna Homimyk', Cepriii Isanos', Tersna Kpynceka®, Boxomuvup Typos®
! Hayionanvhuti ynigepcumem xapyoeux mexuonociu, Kuis, Yxpaina
2 [ncmumym ximii nosepxni im. O.0. Qyiika HAHY, m. Kuis, Yxpaina

Merogom nuzkoremneparypHoi 1H SIMP-cnekrpockormii gociifkeHo craH BOAHOI (a3u
MOpO3UBa B Mpolieci mijBuIiieHHs ioro temmneparypu Bix -60 °C no 0 °C. JloBeneHo, 1o y
MOPO3UBI 3 HU3bKUM BMICTOM MDY CTaHAAPTHOIO XIMIYHOIO CKJIaAy BiJbHA BOJA NMPAKTHYHO
BIICYTHS, a 3B’si3aHa 3HAXONUTHCS Yy BHIUIsAL JIBOX (pakuid - crmabo3B’s3aHoOl  Ta
CHIbHO3B s13aHO1. [lepima ¢pakiiist yrBOpIOeThCS IEpEeBaKHO BOIOIO, KA BXOIUTH 1O CKJIAIy
ri[paToBaHUX IYKPIB, a JApyra — 3a paxyHOK ajacopOuiifHoi B3aemomii 3 OiomoiimMepHO0
CKJIJIOBOIO CyMillIeH.

Y HaOiwkeHHI Kpucramizauii BOIM 1 LYKPIB Yy BUNBIAL IHIUBIAyaJIbHUX PEYOBHH
PO3paxoBaHO PO3IOJILI 32 pajiiycaMy KPUCTAJIIB JIbOMY y cyMilax. BcraHoBiieHo, o po3mipu
c(OopMOBaHNX KPHUCTANIIB 3HAXOJAThCA y Aiana3oHi 1-16,6 HM 1 Ui HUX XapakTepHi IBa
MaKCHMyMH, 110 OOYMOBJICHI pPI3HOIO €HEpri€l0 3B’s3Ky BOAW. BCTaHOBJICHO HE3HAYHY
BiJIMiHHICTh ()a30BOTO CKJaly CyMilliel Uil BUPOOHUIITBA MOPO3HBA, SIKI MICTSTh IIIEHUYHE
OOpOIIHO Ta cydyacHy craliii3aliifHy cucteMy. 3’sICOBaHO, IO KIEHCTEPU30BaHE MIICHUYHE
OO0poIIHO, sIKOrO OlblIe y 5 pasiB, HOPIBHIHO i3 CTaOUTI3AIIMHOI CHCTEMOIO, MPAKTUYHO HE
MOCTYMAETHCSl OCTAHHIN y 3B’sI3yBaHi BOJM.

PesynbpraTi mochijpkeHb MOXYTh OyTH 3aCTOCOBaHi ISl PO3pPaxXyHKy (akTHYHUX
KOHLISHTpALI} I[yKpO3H 1 JJaKTO3H Yy cymimiax ta Mopo3uBi. [TomiOHI po3paxyHKH TO3BOISTH
3HU3UTU BIPOTIJHICTD TOSIBU Y MOpPO3HMBI BaJ KOHCHUCTEHIT, SIKi BHKJIMKaHI HaJUIMIIKOBOO
KPHUCTAJI3IIEI0 IUIYKDPIB Ta BOJH.

Knrwouosi crosa: Mopo3uBo, pa3oBuii ckiiaj, 3B’ s13aHa BOJa

VIIK 664.8
AHTHOKCHIAHTH B Xap4oBHX cucTeMax. MexaHi3Mm aii

Maxcum ITonym6puxk, Cepriii IBanoB, Ouner [Tomym6puk
Hayionanvnuii ynisepcumem xapuosux mexnonoziti, Kuis, Yxpaina

Onwucani MexaHi3MU [ii aHTHOKCHAAHTIB NPUPOJHOTO 1 CHHTETHMYHOTO IOXO/DKEHHS B
XapyuoBHX cUcTeMax (OKMCHEHHS JIiMifiB, OUIKIB, BYIJ€BOMIB), SIKi JO3BOJISIOTH IepeadavaTH
eeKTUBHICTb TX 3aCTOCYBaHHS ISl TPUBAJIOrO 30epiraHHs XapuoBUX MPOJYKTIB. ['oloBHUMH 3
PO3MIISTHYTHX MEXaHI3MIB 3axXHMCHOI Jii aHTHOKCHJAHTIB, SIKi JETalbHO NpOaHANi30BaHi 1
00rOoBOpEHi, €: JIeaKTUBAIlisl BUIBHUX pPaJMKaliB, INEpeHoc atoma ['imporeHa, yTBOPEHHs
XeJaTiB, OJHOENEKTPOHHHUI MEPEeHOC, TaCiHHS CHHIJIETHOrO KHCHIO i (hOTOCEHCHOLTI3aTopiB,
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neaktuBauis Jinokcurenas. OcoOnmuBa  yBara IpujijieHa po3nisay  Oil  cymilieit
aHTHOKCHUJIAHTIB 1 HAWO1IbII e()eKTUBHUM CHHEPTICTaM.

Knwowuosi cnoea: okucHeHHs, BiJIbHI pajIMKallv, aKTHBALis KHCHIO, (OTOCEHCHOLII3aToOpH,
CHHEpTri3M, aHTarOHI3M.

V]IK 664
Oco01uBOCTi (hOpMyBaHHSI XapYOBHUX eMYJIbCil i MiH

Oumnbra Pubax
Teproninbcokuii HayionaneHuu mexuiynuu yHieepcumem imeni LIIymos, m. Tepronino,
Yxpaina

Emynbcii 1 miHM - Lie qUcnepcHi CUCTeMHU, sIKi HaivacTille MPUCYTHI y XapuOBUX MPOIYKTaX.
Y nporHo3yBaHHi H yrpaBiiHHI NOBEIIHKOI TAaKMX CHCTEM BAXKJIMBY POJIb BiIIrpatOTh 3HAHHS
npo X CTPYKTYpy Ta BIACTHBOCTI JUCHEPCIHHOrO CepeloBUINA, IHUCIEpPCHOi (a3 i
Mix(a3HUX B3aeMoAid. Y SKOCTI CTaOiIi3aToOpiB XapyOBUX IUCHEPCHUX CHUCTEM HIMPOKO
BUKOPHCTOBYIOTh TIOJIiCaXapuay 1 OUIKM, y CKJIaAl SKAX OJHOYACHO MICTATBHCS MOJSAPHI 1
HEIOJUIPHI TPYITH, 0 HAJAI0Th IIUM XapYOBUM MAKPOMOJICKYJIaM BIACTHBOCTEH MOBEPXHEBO-
akTUBHUX pedoBHH. Ilin yac yrBopeHHs emysbeii abo MiHW JaHi pPeYOBHHM 3[aTHI LIBHIKO
azicopOyBaTHCsl HA TIOBEPXHI KPAIUIMHU YU MOBITPSHOT OyIb0AIIKY y BUIJIS/II TOHKOT 3aXHUCHOL
IUIBKH. MeTor naHoi crarTi € BUBYEHHsS (DYHKLIOHAJIBHHX BIIACTUBOCTEH ITOBEPXHEBO-
AKTUBHHX PEYOBHH Ta IX 3aCTOCYBaHHS y Xap4OBiil IPOMHUCIOBOCTI.

Binku MoOnOKa BOJIOAIIOTH XOPOIIMMH BJIACTHBOCTSIMU IIOBEPXHEBO-aKTUBHHX PEUOBUH,
30KpeMa, eMyJIb['YIOUOI0, 3arylIyl0Uuo0, [IiHOYTBOPIOIOUOI0, BOJIOr03B’s13yto4oio. Ilpu oMy
He ycl MOJIOYHI OIJKM TPOSBISIOTH OJIHAKOBI BIACTHUBOCTI: CHPOBATKOBI OUIKH € MEHII
aKTUBHUMH HDK Ka3eiHH, 10 CHPUYMHEHO iX MIOOYNSpHOI OyaoBo. BcraHoBieHo, 1o
3aCTOCYBaHHS (PEPMEHTATHBHOIO TiJPOJIi3y CIPHSE TTOCUICHHIO BIACTHBOCTEH CHPOBATKOBUX
OLIIKIB SIK MOBEPXHEBO-aKTUBHHUX PEUOBHH. [lOKpallleHHsI BIACTUBOCTEH OLIKIB MOJIOKA TaKOX
BiIOYBAETHCS IPU YTBOPEHHI O1JIKOBO-TIOJIiCAaXapUIHUX KOMIUIEKCIB Ha MOBEPXHI po3ainy a3
eMYJIbCii Ta MiH. YMOBM W TEXHOJOTiYHI peXUMHU (OPMYBaHHS 0araTOKOMIIOHEHTHHX
JIUCIIEPCHUX CHCTEM, CTaOLII30BaHMX TaKUMH OIJIKOBO-TIONICAXapUIHUMHU KOMILIEKCAMHU
NoTpeOyIoTh OB TITHOOKOTO AOCHIKEHHSI.

Knwwuosi cnosa: emysbcii, NiHH, TOBEPXHEBO-aKTUBHI PEUOBHHH, MOBEPXHs po3aiiy ¢as,
CTa01IbHICTb.

VIIK 664.8
Ouinka nepcneKTHB BUKOPUCTAHHS HOBITHIX TeXHoJIOrii cTadiaizauii HamoiB

Bonoaumup Iinny6ouuii, Mukona Cosa, Onexcanzp IlleBuenko
Hayionanwvnuii ynisepcumem xapuosux mexnonoziti, Kuis, Yxpaina

HaBeneno indopmarito, M0 CTOCYEThCS MIKpPOOIOIOriyHOI cTablmizamii ra3oBaHUX Ta
HEera3zoBaHHUX HAIIOIB, B TOMY YHCII 1 MiJBUIIEHOI €HEPreTHYHOI LIHHOCTI HA OCHOBI CUPOBUHU
POCIIMHHOTO TIOXOJ/PKEHHS 33 PaXyHOK BUOOPY 1X HapaMeTpiB Ta peKUMIB TEILIOBOI 0OpPOOKH.

[IpoBeneHo aHaji3 LIONO0 MOXJIMBUX PI3HOBHUAIB MIKpO(JIOpH B HANOSX Ta HABEICHO
iHpOpMaIil0 CTOCOBHO BHOOPY KIJIBKOCTI MHAaCTepU3ALIMHMX OAMHHILL JUis i 1HaKTUBALi.
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[IpoanainizoBaHo B3a€MO3B’S30K MK OCMOTHYHUM THCKOM, TNokazHukoM pH cepemoBumia i
BMICTOM JIOKCHJIY BYIJICIIIO B HATIOSIX Ta iX BIUIUBY Ha CTAOLII3aIII0 HAMOIB.

HaBeneno cxemy g0 ymMoB 3a0e3lieueHHs] CTIHKOCTI ra30BaHMX 1 HEra3oBaHMX HAIOIB 3a
BiJICYTHOCTI B HUX XIMIYHHX KOHCEPBAHTIB.

Knrwowuosi crosa: crabinizais, MiKpoOHi KIITHHH, OaKTepii, macrepu3alis, KOHICHTpAIIis.

VIIK 663.4
YT1ouHeHHs ¢iznyHUX i XiMiYHIX MeTOIiB BUSHAYEHHSA LYKpiB

Onena Jlepiii, Ceitiana JlitBunuyk, Anaromniit Menerse, Bonoaumup Hocenko
Hayionanvnuii ynisepcumem xapuosux mexnonoziti, Kuis, Yxpaina

Meroto TpoBeieHOI pOOOTH € IOPIBHSHHS OCHOBHHMX ICHYIOUHMX METOMIB BH3HAYCHHS
LYKpiB JUIS BHSBJICHHS HAMOUIbII TOYHUX Ta 3PYyYHHX IMPH BHUKOPHCTAHHI y MHBOBApHIi
HOPOMHUCIOBOCTI. EKCIIEpUMEHTANIBHO BCTAHOBJICHO ONTHMANbHI METOAM BH3HAYCHHS LYKDIB
JUIsi BUKOPUCTaHHs B JaOOpPAaTOPHUX Ta BUPOOHMUYMX YMOBax MHBOBAPHOI MPOMHUCIOBOCTI.
BcranoBieHi kopenoodi Koe(ilieHTH MK pe3ylbTaTaMH, OTPUMaHUMHU Pi3HUMH METOaMU
U aJIEKBATHOTO BiZIOOpaKEHHsS OCHOBHUX KOMIIOHEHTIB IIYKpOBOI YacTKH cycjia i IHBa.
CyTTEBUM NPaKTHYHUM BHCHOBKOM JIOCHI/DKEHD € Te, M0 (Pi3uuHI METOAM BU3HAUECHHS I[YKPIB
MaloTh JOCTaTHHO BHCOKY TOYHICTh MPU BH3HAYEHHI KOHIEHTpAIil MalbTO3W B CyCIHi 1
HAKOUIBII IPUIATHI J1JIs1 KOHTPOJIFOBAHHS KIHETHKH 1 PEryIIIOBaHHS BUPOOHUYUX MPOLIECIB.

Knrwouosi crosa: 30poipkyBaHi IyKpH, METOIM BU3HAYEHHS IIYKPIB, eKCIIpec-aHali3.

VK 664.6: 664.644.2
BHpoOHUITBO KM THBO-TIIIEHUYHOT 0 XJ1i0a B pecTOpaHax

Cunpuyk Tetsina, KoBanenko Anna
Hayionanvnuii ynisepcumem xapuosux mexnonoziti, Kuis, Ykpaina

JlociimpKeHo TeXHOJIOTIYHUI TPoLeC MPUTOTYBAHHS TiCTa 3 KUTHBO-IIICHUYHOTO OOPOIIHA
32 MPUCKOPEHOIO0 TEXHOJOTIEI0 3 BHUKOPHCTAHHSIM KOMIUIEKCHOTO — XJIiOOMEKapchKOro
nomimryBada  «I0icy.  IIpoanamizoBano BrumB —mnominiryBada  «I0icy Ha  mporuec
KHCJIOTOHAKOITMYEHHS, CTPYKTYPHO-MEXaHIuHI BJIaCTHBOCTI TIiCTa i Ha SKiCTh XJIi0a.

BHeceHHs1 KOMILIEKCHOTO XJ1iOoIeKkapchKoro nodinuryBada «I6icy 103BoIIsie 3MEHIINUTH Yac
BHCTOIOBaHHSI BUPOOIB, CKOPOYYE TPUBAIICTh TEXHOJOTIYHOTO MPOLIECY BUI'OTOBJICHHS XJIi0a.
[Mopucricth xmiba 30UIBIIYETHCS 31 30UIBIICHHSM BHECEHHS MOJIMIIyBaya. 3POCTaHHS LbOTO
MOKa3HUKA KOpEJIoe 13 30LIbLICHHSIM IMUTOMOro 00’eéMy XJiba, n00pe pO3MyIIeHOr i
€TACTHYHOIO MSIKYIIKOIO Ta FAPHUM TOBAPHUM BUIILIIOM BUPOOIB.

[IpoBeneHHss NPOOHOro JIAOOPATOPHOrO BHUITIKAHHS 1 BHUBYCHHS B'SI3KOIUIACTUYHUX 1
CTPYKTYPHO-MEXaHIYHUX  BJIACTHUBOCTEH  JKMTHBHO-NIIEHUYHOTO  TICTa  MiATBEPIKYIOTH
e(eKTUBHICTh BHKOPUCTAHHS KOMIUIEKCHOTO XJi0OoIeKapchbKoro momimnmryBada «lIOic» s
MPUCKOPEHHUX TEXHOJIOTIH BUPOOHUITBA JKUTHHO-MIIICHUYHOrO X/1i0a. BUKopucTaHHS JaHOTO
TOJMIIIITYBa4ya JO3BOJIUTh CKOPOTUTH TPUBAIICTHh TEXHOJIOTIYHOIO NPOLIECY BUPOOHUIITBA X1i0a
pyu 30€pekeHHI BUCOKOI SKOCTI TOTOBUX BUPOOIB.

Knrwowuosi crosa: ;xutHe 60pOLIHO, X0, MOJiNiryBadyi
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VIIK 663.2
PeryJ/iioBaHHs 1031 AiOKCHIY CIpKH 32 J0NOMOI0I0 NPenapariB, HA OCHOBI
IJIyTaTiOHY APis/I:KiB y BUPOOHMIITBI poskeBHX CTOJI0BHX BUHOMATEpiaJIiB

Mapuna binbko, Anina Tenerka
Hayionanwvnuii ynisepcumem xapuosux mexnonoziti, Kuis, Yxpaina

JlociipKeHo BIUIMB YacTKOBOI 3aMiHM JIIOKCULY CIPKH ITperapaTaMy Ha OCHOBI TIIYTaTiOHY
JPDKIDKIB 1 TaHIHY Ha SKICTh POXKEBHX CTOJOBHX BUHOMatepiamiB. O0'ekTaMu JOCIIIKEHHS
Oynu pOXEeBI CTOJIOBI CyXi BHHOMATepiaju, BUTOTOBJIEHI 3 copTy BuHOrpanay KaOepHe-
CoBiHBHOH. 3pa3kud TOTYBaJIM B yMOBaxXx MIKPOBHHOPOOCTBA 3a CXEMOIO, sKa BKJIIOUasia
nepepoOKy 0e3 HACTOIOBaHHS Ha M’si331 3 BUKOPHCTAHHIM MpernapariB, Ha OCHOBI MIyTaTiOHY
JPDKDKIB, TaHIHIB 1 Aiokcuay cipku. [lpenapati Oyau nogaHi B Cyclio nepel OCBITICHHSM Y
7031 2 T/an Taniny, 2 r/man ryrationy i 50-75 Mr/aM’ miokcHy CipKm.

Byno mocnipkeHo BILIMB NpenapariB Ta iX 103 B yMOBax iHAyKOBAaHOTO OKMCHEHHS Ha 3MIHY
OKHCHO-BITHOBHOI'O CTaHy JaHOrO THITy BHHA. MoJensHa CHCTEMa CKJIajaiacs 3 CTOIOBOIO
POXXEBOTO BUHOMATEpially, B sKUi OyJIM TOJaHi AIOKCU CIPKH, TIIyTaTiOH JAPIKIXKIB 1 TaHiH.

Byno BcTaHOBIIEHO BIUIMB IperiapaTiB HA OpPraHOJEeNTHYHI 1 (PI3MKO-XIMiYHI MOKA3HUKH Ta
Ha 3MiHY KOJIBOPY POXEBOI'O BUHA.

BukopucranHs mnpenapariB Ha OCHOBI TIyTaTioHy APK/DKIB MOXKe 30UIBIIMTH piBEHb
BUJILHOTO JIOKCHIY CIPKH, L0 MPU3BEAE 10 Ol e(heKTUBHOMY 3aXHUCTY BiJl OKHCHEHHs, a0o
JIaCTh MOXKJIMBICTD 3HU3UTH JI03U CYJb(iTallii [yisi pIBHOTO PiBHS 3aXHUCTY.

Knwwuosi cnosa: poxese BuHO, KabepHe-COBIHBOH, 1HAYKOBaHE OKHCHEHHS, MOJIENbHI
CHCTEMH, TIIYTaTiOH APIKIDKIB, TaHiHH, 71032 Cynb(iTalii, OKUCHO-BITHOBHUIA CTaH.

VK 543.42:664.38
BuxopuctanHs iHppauepBOHUX CNIEKTPIiB BiAOUBaHHSA
COHSIIIHUKOBOI0 LIPOTY AJ151 BU3HAYEHHS BMIiCTY BOJIOTH

Cgitiana JlitBunuyk, [nna I'yiiano, Tamapa Hocenko, Bonoaumup Hocenko
Hayionanwvnuii ynisepcumem xapuosux mexnonoziti, Kuis, Yxpaina

Jocnimkeno iH(ppayepBOHI CIEKTPU BiAOMBAaHHS B OJIVKHIM 00JIACTI COHSIIIHUKOBOTO
LIPOTY 3 METOI0 MOOYAO0BH KagiOpyBasibHOTO Tpadiky /jisi BU3SHAYCHHS BMICTY BOJIOTH. Byiu
BUKOPHCTaHI 3pa3Ky COHSIIHUKOBOTO LIPOTY 3 PI3HOIO BOJIOTICTIO, SIKa 3HAXOAWIIACH Y MEXax
BiZ 5 10 19 %. BumipioBaHHS NpOBOIWIM Ha aHaizaTopi ,,JHdpania-61" B iHTepBani JOBXUH
xBwiab 1330-2370 um 3 kpokom 10 HM. 3a koedimieHTOM BiIOWBaHHS BCTaHOBIICHI
XapakTepucTuyHi 1oBKUHU XBWIIb (1460 Ta 1930 HM) /I eKcrpec-aHallizy BMICTY BOJIOTH B
uipoti. [IpoananizoBaHi nepiii Ta qpyri MOXiJHI ONTUYHOI TYCTHHHM, JJIsl HUX TaKOXK BH3HAYEHI
XapaKTEePUCTHYHI JOBXKHUHM XBHIIb, SIKI B LIbOMY BHIIQJKY 3MILIyIOTBCS B KOPOTKOXBHIIBOBY
obunactk 1 cranoBisITh 1400 Ta 1890 HM mis nepuroi noxigHoi i 1370 Ta 1860 um mis apyroi
BianoBinHO. [ToOynoBaHi KkaniOpyBasibHI KpUBI Ta HaBe/EHI PIBHSHHS, 10 OMUCYIOTH iX, a
TAKOXK JUIS KOXKHOrO KajiOpyBanbpHOro rpadika BCTaHOBJIEHAa BEIMYMHA JIOCTOBIPHOCTI
anpokcumanii. lle nacth MOXJIMBICTH BH3HAYHUTH BMICT BOJIOTH B COHSIIIHUKOBOMY WIPOTI,
BUKOPHCTOBYIOYH BKa3aHi BUILE JOBKHHH XBHIIb.
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Knrwowuosi crosa: indppadepBoHa CIEKTPOCKOIIisl, CIIEKTP, BiZIOMBaHHS, COHANIHUKOBUI LIPOT,
BOJIOTICTb.

VK 663.2:664.6
OOrpyHTyBaHHSI BUOOPY BTOPMHHUX NPOAYKTiB BUHOPOOCTBA
B fIKOCTI HETPaANUiiiHOI CHPOBMHU KOHAMTEPCHKOI MPOMHUCJIOBOCTI

Terpsina Kaninoscbka, Bipa O6osnkina
Hayionanvnuii ynisepcumem xapuosux mexnonoziti, Kuis, Yxpaina

Meroto cTarTi € BUBYEHHS BMICTY NMEKTHHOBUX Ta (DEHOJBHUX PEYOBUH y BHUHOTpaji i
MPOJYKTaX HOro nepepoOKH Ta BU3HAYEHHS JOLILHOCTI BKIIIOYEHHS 1X B pELENTYpPH B SKOCTI
LIHHOI CUPOBUHH JIJIs1 OJIep)KaHHS HOBUX BHIIIB KOHIUTEPCHKUX BUPOOIB.

O0'exTOM OCHIKEHD OYJIM BUMaBKU BUHOTPAy TEXHIYHUX COPTIB, OTPHMAaHI B Pe3yJbTaTi
MIPOMHCIIOBOTO0 BUPOOHHUIITBA BUHOMATEPIaIiB.

HaBeneHo pesysibraTd IOCHIPKEHb 3 BHU3HAYEHHSM KIiJBKICHOIO CKJIAJy MEKTHHOBUX Ta
(eHONBHUX PEYOBMH B BHYAaBKaX BHMHOTPaay TEXHIUYHMX cOpTiB. Bu3HaueHa MOXIHBICTH
BHUKOPHCTAHHS IIPOIYKTIB MEepepoOKH BUHOTPAy MPH BUPOOHUITBI KOHAUTEPCHKUX BUPOOIB.

Knwwuosi cnosa: BUHOTpan, NMPOAYKTH NEPEPOOKH, BUHOTPAIHI BUYABKH, KOHJUTEPCHKI
BUpOOH, ()EHOJIBHI Ta MEKTUHOBI PEYOBHHH.

VIIK 663.2
BniuB TexHo0rivHUX 00p00OK BUHOMAaTepiaiB Ha iX ¢izuko-xiMiuHuUIl ckIax

Ipuna babuu
Hayionanwvnuii ynisepcumem xapuosux mexnonoziti, Kuis, Yxpaina

HeoOxinHOlo yMOBOI 3a0e3lNeyeHHs] KOHKYPEHTOCIIPOMOXKHOCTI BITUM3HSHHMX BHH Ha
MIXKHapOJHOMY CHOXXMBYOMY PUHKY € MOJajblle MiJABUIICHHS iX SKOCTI 13 30UIbIIEHHIM
TEpMiHIB rapaHToBaHoi cTabiibHOCTI 10 1,5 poKiB.

OpHuMy 3 HaWOLIBLI MOIIMPEHUX MpenapariB OCBETJISIOIIEro 1 crabiii3yrodoro Aii, 1o
3HANIIUIM IUPOKE 3aCTOCYBAHHS B MPAKTHUIIl BUHOPOOCTBA, € XEJIaTHUH 1 OCSHTOHIT. Y LbOMY
3BSI3KY € aKTYaJIbHOI 3ajaya amnpoOaiii IMIOPTHUX MJOMOMDKHHX IIpenapariB HOBOTO
TIOKOJIIHHS, aJianTaii iX A0 BITYM3HTHOMY BUHOPOOCTBY.

VIIK 543.42
AHani3 cnieKTpiB BiAOUBaHHS HACIHHA pinaxy 3 pi3HUM BMicTOM
€PYKOBOI KMCJI0TH B 0yiM:kHil iHdpauepBoHiii obaacTi

Tamapa Hocenko', Irua Fyuanol, Bonoaumup Hocenko',
Ipuna Jlepuyk®, Caitnana JliTBHHUYK'
Hayionanvnuii ynisepcumem xapuosux mexnonoziti, Kuis, Ykpaina
epoicasne nionpuemcmeo « Yxpmempmecmemanoapmy, Kuis, Yipaina

Mera pobotu - aHami3 CHEKTPiB BigOMBaHHS B ONIKHIN 1H(pauepBOHiil 00sacTi HACIHHS
pinaky 3 pi3HHM BMICTOM €pYKOBOI KHCJIOTH Ta BUOIp HailOuibl iHGOPMATHUBHUX JOBXHUH

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



—— Abstracts ——

XBWJIb JUIi CTBOPEHHS TPaylOBAILHOTO piBHSAHHA. [HQpavyepBOHI CHEKTpU BiAOMBaHHS
BuMiptoBanu B fiana3zoni 1330-2370 M i HAaciHHS pinaKy 3 BUCOKMM i HU3bKHM BMiCTOM
€pyKoBOi KUCIOTH. JKUPHOKMUCIOTHMH CKJIaA OJii HACIHHS pinaKy BU3HAYAJU Ta30BO-
piauHHOIO Xpomarorpadieto. Hamu Oyno BUSBICHO PI3HUILIIO PIBHIB MOMIMHAHHS MK HU3BKO-
Ta BUCOKOEPYKOBMM HAcCiHHsAM pimaky B obmacti 1700-1860 Tta 1930-2370 HM.
[IpoanainizoBaHo mepii MOXifHI CHEKTPIB BiIOWBaHHS. 3alpPOIIOHOBAHO HAOIp JOBXUH XBHJIb
U CTBOPEHHS IPajyIOBaJIbHOI'O PIBHSHHS BU3HAYEHHS BMICTY epyKoBoi kucioru. Onepixani
HaMH JaHl MOXYTb OYTH BUKOPUCTaHI JUlsi BU3HAYCHHsI ii BMICTY B HACiHHI pilaKy.

Knwwuosi cnosa: iHppauepBoHA CIIEKTPOCKOIIis, CIIEKTPU BiJOWBAHHS, HACIHHS pilaxy,
epyKOBa KHCJIOTA.

VJIK 663.52
JocigxeHHs: pyXy opraHiuHuX AOMIIIOK CHUPTY MO PO3TiHHIl K0JIOHI, ika Mpaiioe
NiJg THCKOM HMXKYMM 3a aTMoc(epHuii

IIerpo usH, ApocnaB bospuyk
Hayionanwvnuii ynisepcumem xapuosux mexnonoziti, Kuis, Yxpaina

B yMoBax 0pCTKOI KOHKYpEHIIiT Ha pUHKY CHHUPTY B YKpaiHi aKTyalbHUM 3aBJaHHSIM Ha
CBOTOJIHIIIHIM JIeHb TMepei CIHUPTOBUMH 3aBOJIaMH CTOITh 3HAYHE 3HIDKEHHS COOIBapTOCTI
rOTOBOI MPOAYKIIT IPU BUPOOHHIITBI CIUPTY — peKTH(diKaTy HaWBUIIOI SIKOCTI. MeToro qaHoi
pobotn  Oyno: «BHM3HAYUTH  ONTHUMAaJbHI  TEXHOJIOTIYHI  IapaMeTpu  eKcIuTyatamil
eHeprozoepiratouoi OparopekThdikaliiiHOl yCTAaHOBKH, siKa MPAIIOE TIiJl THCKOM HIDKYWiL 3a
atMoc(epHHii Tpu  CTaOIIbHOMY BHUPOOHMITBI BHUCOKOSIKICHOrO CIUpPTY». B poboti
JIOCITI/DKEHO PyX OpPraHivyHHUX JOMINIOK €THJIOBOIO CIHPTY 10 KOJOHAX OparopekTudikamiiHol
ycranoBku (BPVY), siki mpamioioTh B eHepro30epirarouoMy pexumi IiJi THCKOM HIKYUM 3a
aTMoc(epHHII 3 METOK IIOKPAILICHHS SKOCTI PEKTU(IKOBAHOTO CHHPTY Ta 301IBLICHHS
MMUTOMOT0 BUXOAY TOBapHOi HpoAykuii. B poOori Oynu BU3HA4YeHI HAHOLIBLI ONTHMAJIbHI
TEXHOJIOTIYHI mMapamerpu poOOTH OparopekTudikaliiiHOi YCTAaHOBKM 3 JI0JJaTKOBUMH
KOJIOHAMH Ta BU3HAYEHI PEKUMH KOHTPOIIO 1 perymtoBaHHs podotu aanoi bPY. IIpoBenena
HM3Ka JOCHTIZIB [0 BU3HAYCHHIO CTYNEHS KOHIIEHTPYBAHHS Ta CTYNCHS BIJIYYSHHS OpraHidHUX
JIOMIIIOK TI0 PO3TiHHIA KOJIOHI, fKka mpamoe mij BakyymMom. Jlocmiau mnpoBoawin y
BUPOOHMYMX YMOBax Ha razoBomy xpomarorpadi «Kpucran 2000M».

Knwwuosi cnosa: cnvpt, opraHiyHi JIOMIIIKH, OparopekthdikaiiliHa ycTaHOBKa, SIKICTb,
CTYMiHb KOHIIGHTPYBAHHS, CTYITIHb BUJIYYCHHS, PO3TiHHA KOJIOHA.

VJIK 664
AHaJni3 oco01uBoOCTell i mepeBar nepexiiHUX NpoueciB B XapyoBHX TEXHOJIOTifX

Onexkcannp Illeuenko, Aprem Pomantok, Bonogumup ITinnyOHmii
Hayionanvnuii ynisepcumem xapuosux mexnonoziti, Kuis, Yxpaina

Bukonano anani3 ¢izu4HOro MiAIpyHTS OCOOJUBOCTEH 1 mepeBar nepexiHUX IMPOIECiB B
Xap4OBHX TEXHOJIOTISIX 3 TOYKU 30pY iHTEpeciB iHTeHCU}iKalil B HUX TEIUIO- 1 MacoOOMiHY.
[IpoBeneHO CTPYKTYpHHUH aHai3 JUCKPETHO-IMIYJILCHUX, EKCTPYACPHUX TEXHOJOTIH Ta
TEXHOJIOTIM PI3KMX 3MIH THCKIB 1 TEpeXiJHHX IPOLEciB 3a IX 3aCTOCYBaHHS 3 OLIIHKOO
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€HEPreTUYHOro TOTEHIialy Ta 3pO0JeHO BHCHOBOK IMPO CIHiJbHE MIAIPYHTS Yy Qopmi
MI0YaTKOBOI'O0 HAKOIMYEHHS €HEPTeTUYHMX IOTEHIialiB B JAHUX TEXHOJOTisX.

Hapeneno ingopmarito, mo s OUIBIIOCTI HPOLECIB y Xap4yOBHX TEXHOJOTISX ICHYE
MOKJIUBICTh LIBUAKOIUIMHHOTO 3HIKEHHS TAKOrO TEPMOIMHAMIYHOrO Mapamerpy, SIK THCK.
[Ipu upomy BiIOYyBa€ThCs IMITYJIbCHA 3MiHA €HEPIeTUYHOIO MOTEHIIANy 3 MOTY)KHOCTSIMH, SIKi
MOXYTb MEPEBUILYIOTh TPAAUIIIMHI TEXHOJIOrIT HABITh Ha KibKa mopskiB. Came 1ie BU3HAYAE
CYTTEBI TEPCIEKTUBU IOLMIUPEHHS JUCKPETHO-IMITYJIbCHUX, EKCTPYIEPHHX TEXHOJOriH Ta
TEXHOJIOTIH PI3KOro 3HMKESHHS TUCKIB JUIsl TA30HACUYECHHUX CEPE/IOBHIIL.

Knrouosi croea: TMCKpeTHO-IMITYJIbCHI TEXHOJIOTIT, €HEprisi, piBeHb, MOTEHIIial, THCK.

VJIK 664
Hocaigxennss ocodimBocTell KoMmeHcalii peakTHBHOI
NMOTYKHOCTi HA MiANPHEMCTBAX Xap4yoBOi NMPOMMCJIOBOCTI

Bononumup ecrepenko, Ipuna Cugopuyk
Hayionanvnuii ynisepcumem xapuosux mexronoziti, Kuis, Yxpaina

Po3risiHyTo 1UISAXM MiZABHIIEHHS e(pEeKTUBHOCTI KOMIIEHCAallli peakKTUBHOI MOTY)KHOCTI Ha
XapuoBHX mianpueMcrBax. [lokazaHo, 10 3acTOCYBaHHS KOHACHCATOPIB 1HIAMBINyaJbHOI
KOMITeHCAlii JO3BOJSIE BiIMOBUTHCS Bil CKIaAHMX Ta JOPOTHX HPHCTPOIB PEryIIOBaHHS
HOTY)KHOCTI KOHICHCATOPHHX YCTaHOBOK, SKHMH HEOOXIiZHO KOMIUICKTYBAaTH YCTAHOBKH
LIEHTpaIi30BaHOi KOMIIeHcallli Ha TpaHC(OpMATOPHUX MiJICTAHIIAX, a 3aXUCT JBUTYHA Bif
POKUMY CaMO30YIDKEHHS MOXKHA 3IIHCHUTH [UISIXOM ITIAKIIOYEHHS KOHJICHCATOPIiB JI0
3aTUCKaYiB JBHUI'YHA 4Yepe3 aBTOMATHYHUI BUMHKadY, 110 OOJaJHAHUI eNeKTPOMArHiTOM
IUCTAHLIMHOIO BIIKJIFOYEHHS.

Knrwouosi croea: peakTBHA TIOTYXHICTh, 1HAYKLIT ABUT'YHA, KOMIIEHCAIIIS.

VJIK 331
Jocainennss BUPOOHUYOr0 TPABMATH3MY B Xap4oBiii MPOMHUCJI0BOCTI YKpaiHu

Ompra €Btymenko, Irop Kienukos
Hayionanvnuii ynisepcumem xapuosux mexnonoziti, Kuis, Yxpaina

Meroro po0OTH € NPOBEACHHS CTATHCTUYHOrO aHaJi3y BUPOOHHYOrO TPaBMAaTH3MY CEepen
MpaIiBHUKIB Xap4oBOi MPOMHCIOBOCTI. OG'€EKTOM JIOCHI/PKEHHSI € BUPOOHUYMH TpaBMaTH3M B
xapuoBiii npomucioBocti 3a 2003-2011 pokwu.

[IpoanainizoBaHo cTaH BUPOOHMYOro TpaBMaTtu3zMy B YkpaiHi 3a mepion 2003..2011 pp..
[Mogano pe3ynbTaTd JOCHIPKEHHS JUHAMIKKM BHPOOHMYOrO TpPaBMAaTHU3My B Xap4yoBiii
npomucioBocti Ykpainu 3 2003 no 2011 poku. [IpoBeneHo po3nomin KiIbKOCTI MOTEPITINX
NpaliBHUKIB YOJIOBIUOi 1 JKIHOYOi cCTaTi Ha MIANPUEMCTBAX Xap4yoBOI MPOMHUCIOBOCTI.
Po3paxoBaHO MOKa3HUKK YaCTOTH 1 TSDKKOCTI TpaBMaTH3My. PO3IOII/IEHO HEIACHI BUIMAIKH 32
OCHOBHUMH NPUYMHAMH, BUJIAMH TIOJIiH, rpynaM npodeciii, BIKOM, CTaxeM poOOTH.

JocniykeHHs: YMOB Ta CTaHy OXOPOHHM Mpalli, a TAKOX MPHYKMH Ta 00CTaBHH BUPOOHHUYOrO
TpaBMaTH3My B Xap4oOBiil IPOMHUCIIOBOCTI JI03BOJIUTh PO3POOUTH OOrPYHTOBaHI Ta e(eKTUBHI
LUISIXU NPO(DITaKTUKY Ta 3HW)KEHHS PiBHS BUPOOHUYOr0 TPAaBMAaTHU3MY Ta MpPoQ3axBOPIOBaHb,
a TaKOXK 3HWKEHHS PU3UKY TPAaBMYBaHH cepejl palliBHUKIB Taty3i.
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Knwwuosi cnoea: BUpOOHWYMIT TpaBMaTH3M, HEIIACHUIM BHIQIOK, KOE(DIiI[IEHT 4YacTOTH
TpaBMaTH3My, KOE(IlieHT 4YacTKOBOI BTpaTH Mpale3aTHOCTI, KOe(ILiEHT TKKOCTI
TpaBMaTH3MY, BHJ HOill, IPHYMHA HEIIACHOTO BUMAKY.

VJIK 330
3anyyeHHs iHO3eMHUX iHBecTHIIIN B YKpaiHy: npo0/jeMu Ta pillieHHA

Ipuna XamyToBcbka
Hayionanvnuii ynisepcumem xapuosux mexnonoziti, Kuis, Yxpaina

JocmimkeHHsT  30cepe/DKEHO Ha Mpo0sieMax, MOB'I3aHMX 3 3aJyYCHHSM 1HO3EMHHUX
iHBeCTHLIN B YKpaiHy Ta AESKUX MPOIMO3UIISIX MO0 iX BUPILICHHS Ha OCHOBI €KOHOMIYHOTO
noTeHuiany Kpainu. Poilb iHO3eMHHX IHBECTHIIH JOCHIJKYETCS B CHCTeMi (PiHAHCOBOTO
3a0e3MneueHHs1 eKOHOMIKU Y KpaiHu.

Merol [JOCIHI/DKEHHST € BU3HAYCHHS BUPIMICHHS MPOOJEMH 3aJydeHHS 1HO3EMHHUX
iHBecTHLIH B YKpaiHy, (OpMyBaHHS MOJANbIIOl CTparerii Po3MOMLTY IHBECTHIIH MiX
MpiOpUTETHUMH ceKkTopaMu. OO'€KTOM JIOCHI/DKEHHST € 1HO3eMHI IHBECTHIi B EKOHOMIKY
Ykpainu.

MerogaMu JIOCHI[DKEHHSI € OMJIsA JITEepaTypu 3 3arajbHOl TEMH, aHali3 Ta o0poOka
CTaTUCTUYHMX JAHWX, aHAIII3 JPKepell JaHUX Ta IHBECTHIIHUX NpOLEeCiB B YKpaiHi.

Sxuio ypsin Oyne nmpuiiMaTéH €KOHOMIYHI, MPABOBI Ta aJMiHICTpaTHBHI pedopmu, siki Oyau
3alpOIOHOBAHI B CTAaTTi, IHBECTUIIMHUI KJIIMAT B Haunid kpaiHi Oyzie MONIMIIyBaTHCS, IO
JIO3BOJIUTh IIABHUIIMTH IMIJDK Hamoi KpaiHW Ha CBITOBOMY PHMHKY i NpPHU3BEAE 0 MPUTOKY
1HO3EMHOro Karritainy B YKpainy. baxkaHo miaTpuMyBaTd iHBECTHIIHHI NPOEKTH, CIPSIMOBaHI
Ha PO3BUTOK IPUBATHOTO CEKTOPA, OPraHi30BYyBaTH BUCTABKU 1HBECTUIIIMHHUX ITPOEKTIB.

Knwuoei cnoea: iHozeMHi 1HBecTHIii, IHBECTHLIMHUI KIiMaT, 1HBECTHIIMHA MisUIBHICTE,
IHBECTULIIMHUI [TOTEHIIa.

—— Ukrainian Journal of Food Science. 2013. Volume 1. Issue 1 145



—— Abstracts ——

Abstracts in Russian

AHHOTAIINN

VK 663.674:664.7
H3y4yenue ¢a30B0Oro coctaBa MOpoKeHOr0 MeTOAOM
HHU3KOTeMIIePaTypPHOii 'H SAMP--cniekTpockonumn

Tanuna Homumyx', Cepriii MBanos', Tersna Kpynckas®, Boromumup Typos®
! HayuonanwHulii ynusepcumem nuwujegvix mexuonozuti, Kues, Yxkpauna
2 Uncmumym xumuu nogepxnocmu um. A.A. Yyiika HAHY, Kues, Ykpauna

MeronoM HM3KOTEMIIEpaTypHOU 'H SIMP-CIEKTpOCKONIMM U3Yy4EHO COCTOSIHUE BOIHOM
(ha3pl MOPOXKEHOTO B MpoILiecce MoBbIeHus ero Temmneparypsl ot -60 °C mo 0 °C. [loka3zaHo,
YTO B MOPOXXEHOM C HHU3KUM COJEp)KaHHEM >XHpa CTaHAAPTHOTO XHMMHUYECKOIO COCTaBa
cBOOOJHAs BOAA MPAKTUYECKU OTCYTCTBYET, a CBA3aHHAs HaOMIOHaeTcs B BUIE IBYX (pakimii
— cnabocBsi3aHHOW W CcHIbHOCBs3aHHOM. [lepBas ¢pakuus oOpa3yercs MPEeUMYILECTBEHHO
BOJIOH, BXOZAIIEH B COCTaB THIPAaTUPOBAHHBIX caXxapoB, a BTopas [] 3a cuyeT aicopOLMOHHBIX
B3aMMOJICHCTBUI ¢ OMOMOIIMMEPHON COCTABIISIONICH CMeceH.

B nmpubnmwxeHnn KpUCTaUIM3alMM BOIBI U CaxapoB B BHAC WHAMBHIYaJIbHBIX BELIECTB
paccunTaHbl pacHpeseNieHHss MO paguycaM o0Opa3yoIIMXCs B CMECAX KpPHCTAJUIOB JIbJA.
YcraHOBIIEHO, YTO pa3Mepbl (GOPMHUPYIOLIMXCS KPUCTAIUIOB HAXOMATCS B quana3oHe 1-16,6 HM
U U1 HUX XapaKTepHbI JJBa MAKCUMyMa, 00YCIIOBJICHHBIE PAa3IMYHOM SHEPTUEl CBA3U BOJPBI.

Jloka3aHO He3HaYMTENbHOE OTINYHe (a30BOr0O COCTaBa CMeceld MOPOKEHOr0, COAePIKaIUX
NIICHUYHYIO MYKYy M COBPEMEHHYIO CTaOMIM3alMOHHYIO CHCTeMy. BbliBieHo, 4TO
KJIeHCTepPTU30BaHHas MIIEHUYHAs MyKa, IPEBOCXOSMIAsi KOJMUECTBEHHO CTaOMIN3aIMOHHYIO
cUcTeMY B 5 pa3, IPaKTUYECKH HE YCTYIHAET IOCIEeJHEN B CBA3bIBAHUM BOJBI.

[Tomy4yeHHble [OaHHBIE MOTYT OBITH HCHOJNB30BaHBI IpH pacyeTe (HaKTHYECKUX
KOHLICHTPALMi caxapo3bl U JIAKTO3bl B CMECAX M MOPOXKEHOM. Takue pacueTsl MO3BOMIAT
CHU3UTh BEPOATHOCTb TMOSIBICHUS B MOPOXCHOM IIOPOKOB KOHCHCTCHIMM, BBI3BAHHBIX
TIOSIBJIGHUEM KPYITHBIX KPUCTAJJIOB AUCAXAPHUIIOB U JIbJIA.

Kntouesvie cnosa: mopoxeHoe, (pa3oBblii COCTaB, CBA3aHHAS BOJA.

VIIK 664.8
AHTHOKCHZ[ZIHTB] B IIMIIEBLIX CUCTEMAX. Mexauuzm I[eﬁCTBl/lﬂ

Makcum ITonym6puxk, Cepreit iBano, Ouner [Tomym6prk
Hayuonanonwiii ynusepcumem nuwesvix mexronozut, Kues, Yxpauna

OnucaHbl MeXaHM3Mbl JIEHCTBUSI IPUPOAHBIX M CHHTETHYECKUX AHTHOKCHIAHTOB B
IMIIEBBIX ~ CHCTeMax  (OKHCIEHHMEe JIMIMIOB, OENKOB, YyIJIEBOJOB),  ITO3BOJIAIOLIHME
HNpOrHO3UpPOBaTh 3(P(PEKTUBHOCTE HX MPUMEHEHHs I MPOJOKUTENBHOTO XpaHEHHs
IIUIIEBLIX NPOAYKTOB. JleTalbHO OOCYXIEHBI U TPOAaHAIM3HPOBAHbI OCHOBHBIE MEXaHHU3MBI
3aIUTHOTO AEHCTBUS aHTHOKCUAAHTOB: JEaKTUBALMS CBOOOJHBIX PaUKaJIOB, IEPEHOC aTOMa
BOJOpOAA, 0Opa3oBaHHME XENaToB, OJHOICKTPOHHBIM IIEPEHOC, TYIIEHHE CHHIJIETHOIO
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Kucnopoga ¥ (HOTOCEHCHOWIM3ATOPOB, HMHAKTHBALMs JHmokcurenas. Ocoboe BHUMaHHE
YACIEHO PACCMOTPEHHIO ICHCTBHS CMECeH aHTHOKCHUIAHTOB M Haubonee 3()GEeKTHBHBIM
CHHEPIUCTaM.

Knroueevie cnosa: oxucnenue, CBOOOAHBIC pAAMKAIbl, aKTUBALWS  KHCIOPOJA,
(OTOCEHCHOMITN3aTOPbI, CHHEPTH3M, aHTarOHU3M.

VK 664
OcoGeHHocTH (hOPMHPOBAHMS MULIEBBIX IMYJIbCHIT H NeH

Ounbra Pei6ak
Tepronoabckuti HAYUoHANbHBII MexHuYecKull ynueepcumem umenu U. Ilynos, 2. Tepnonos,
Ykpauna

OMynbcMM M HEHBI 3TO JUCHEPCHBIE CHCTEMbI, KOTOpPBIC Yalle BCEro INPHCYTCTBYIOT B
[UIIEBBIX NPOAYKTaX. IIpM NPOTHO3MPOBAHMM M YNPABICHHH IIOBEACHHEM TAaKHX CHCTEM
BOXHYIO DPOJIb WIPAIOT 3HaHUA 00 HX CTPYKTYpPY U CBOWCTBaxX AMCHEPCHOHHOW Cpenpbl,
ncnepcHoit $asbl u MexdaszHbIX B3auMonercTBH. B kauecTBe CTaOMIM3aTOPOB MHUIIEBBIX
JUCIIEPCHBIX CHUCTEM ILIMPOKO MCHOJIB3YIOT IMONHCAXapuabl U OENKH, B COCTaBE KOTOPBIX
OJIHOBPEMEHHO COJEPIKATCS MONAPHBIE U HEHOJSPHBIE TPYIIIBI, MPUAAIONINE STUM IUILEBBIM
MaKpOMOJIEKyJlaM CBOHCTBa IOBEPXHOCTHO-aKTUBHBIX BeIeCTB. Bo Bpems oOpa3zoBaHMA
9MYJIbCHH WIIM TIEHbI JaHHBIE BELIECTBA CIIOCOOHBI OBICTPO aJcOpPOMPOBATHCS HA MOBEPXHOCTH
KaIuld WIKM BO3AYIIHOI'O Iy3bIPbKa B BUIE TOHKOW 3alLMTHOW IUICHKU. Llenblo TaHHOW CTaThU
ABJIAETCS M3ydeHHe (YHKIHMOHAJBHBIX CBOMCTB IIOBEPXHOCTHO-aKTHBHBIX BELIECTB U HX
IPUMEHEHHE B IUIIEBOH IPOMBIIIIICHHOCTH.

benkn Monoka 001agaroT XOPOLIMMH CBOWCTBAMM IOBEPXHOCTHO-aKTUBHBIX BELIECTB, B
YaCTHOCTH, SMYJBTHPYIOLIMM, 3aryLIalollUM, HEeHOOOPa3yIOIMM, BIAarocBbA3yromuM. Ilpu
3TOM HE BCE MOJIOYHBIE OENKU MpPOSBISAIOT OJMHAKOBBIE CBOWCTBA: CHIBOPOTOYHBIE OEIIKH
ABJIAIOTCS MEHEEe AaKTUBHBIMHM 4YeM Ka3eWHBI, YTO BBI3BAHO HX IIIOOYISAPHOH CTPOCHHEM.
VYCTaHOBIEHO, YTO INPUMEHEHHE (PEPMEHTATHBHOIO THAPOIM3a CHOCOOCTBYET YCHIICHHIO
CBOMCTB CHIBOPOTOYHBIX OEIIKOB KaK MOBEPXHOCTHO-aKTUBHBIX BELIECTB. YIIy4IIEHUsS CBONHCTB
OEJKOB MOJIOKA TAaK)Ke MPOUCXOJUT NPU 00pa30BaHUU OEIKOBO-TIOJIMCAXAPHIHBIX KOMILIEKCOB
Ha IIOBEPXHOCTH pasfena (a3 SMyNbCHH M TEH. YCIOBUS M TEXHOJIOTHYECKHE PEKHMBI
(opMHUPOBaHUS MHOI'OKOMIIOHEHTHBIX IHCIIEPCHBIX CHCTEM, CTaOMIM3UPOBAHHBIX OSTHMH
OEJKOBO-TIOIMCaXaPUIHBIX KOMILIEKCOB, TPpeOyIOT Oojiee rryO0OoKOro nccie0BaHus.

Kniouesvie cnoga: >MynbCHUY, TNEHBI, ITOBEPXHOCTHO-aKTHBHBIC BEIECTBA, MOBEPXHOCTD
paszzaena ¢as, CTaOUIBHOCTb.

VIIK 664
Ouemca NEPCNEKTUB UCII0JIb30BAHUSA HOBEHIINX
TEXHOJOIr Ui cmﬁnnmaunn HaIIUTKOB

Biagumup [Moxnyonsiii, Hukonaii Cosa, Anexcanzap IlleBuenko
Hayuonanvnwiil ynusepcumem nuwegvix mexnonozauti, Kues, Yxpauna

B cratee mpuBemeHa wuHpoOpMalys, Kacaromascs MHUKPOOHOJIOIMYECKOH CTaOWIN3anuu
ra3supOBaHHBIX M HETAa3MPOBAHHBIX HAIUTKOB, B TOM YMCIIEC U TOBBIIIEHHOM YHEPreTHYECKOM

—— Ukrainian Journal of Food Science. 2013. Volume 1. Issue 1 147



—— Abstracts ——

[ICHHOCTH Ha OCHOBE PACTHUTEIILHOTO CBIPhS 3a CYET BHIOOPA MX MAapaMETPOB M PEKHMOB
TEIJI0BOW 00paboTKH.

IpoBeneH aHANN3 OTHOCHTEIFHO BO3MOXHBIX PA3HOBHUIHOCTEH MUKPOMIOPHI B HAITUTKAX H
npuBefcHa HWH(MOpPMAIWS MO BHIOOPY KOJMYECTBA MNACTEPU3ANMOHHBIX EIHHHUII IS ee
HHAKTHBAIMKM. [IpoaHaTM3MPOBaHA B3aUMOCBSI3b MEXKAY OCMOTHYECKAM  JaBJICHHEM,
mokaszareneM pH cpenpl U comepKaHHEM AMOKCHIA YIIIepoJa B HAMMTKAX M WX BIMSHUSA Ha
CTAOMIN3aIIMIO HAITUTKOB.

INpuBeneHa cxeMa yCIOBHi 00eCIeueHns] YCTOWINBOCTH Ta3HPOBAHHBIX M HEra3MPOBAHHBIX
HAMMUTKOB TIPH OTCYTCTBUH B HUX XMMHUYECKHX KOHCEPBAHTOB.

Knwoueevle cnosa: crabunuszanusi, MHKPOOHBIE KJIETKH, OaKTEpWH, IacTepu3alys,
KOHIICHTPAIIHS.

VIIK 663.4
YTouHeHue qm3nqec1mx U XUMHUYECKHUX METOA0OB OIIPEeICJICHUA CaXapoB

Enena [lepuii, Cernana JIutBunuyk, AHatonuii MenerseB, Bnanumup Hocerxo
Hayuonanenoni ynueepcumem nuwegvix mexuonoeui, Kuee, Yxpauna

Llenplo mpoBeneHHON paOoTHI SBISETCA CPaBHEHHE OCHOBHBIX CYIIECTBYIOIIMX METOIOB
OIpe/IeNICHUs. caxapoB AJIS BBIABICHUS HauOoJee TOYHBIX M YIOOHBIX IPH HMCIOJIb30BAHHH B
[TMBOBAPEHHON MPOMBIIUIEHHOCTH. DKCIIEPUMEHTAIBHO YCTAHOBJICHBI ONTUMAIIbHbIC METOMBI
OIpe/IeNICHUs. CaxapoB Ul MCIONB30BAaHMS B JTaOOPATOPHBIX U NMPOU3BOACTBEHHBIX YCIOBHSIX
NIMBOBAPEHHOH MPOMBIIUICHHOCTH. Y CTAHOBJICHBI KOppEIUpylomme Kod(GHUIMEHTE MEXIY
pe3ynbTaTaMy, MOJy4eHHBIMU Pa3HBIMU METOIAMHU Ul aJ€KBATHOTO OTOOPa’KEHUSI OCHOBHBIX
KOMIIOHEHTOB CaxapHOH d9acTH cycna u nuBa. CyIIeCTBEHHbIM IPAaKTHUYECKUM BBIBOAOM
UCCIIEOBAaHUI SIBISIETCA TO, 4TO (PU3MUECKHE METOIBl ONpPEACNICHUS CaxapoB HMMEIOT
JIOCTaTOYHO BBICOKYIO TOYHOCTb IPH OIPEAEICHUM KOHIICHTPAllMd MalIbTO3bl B CyCIE H
HanOosIee MPUTOJHBI I KOHTPOJIMPOBAHMSA KMHETUKH M PErYIHPOBAaHHS MPOU3BOJCTBEHHBIX
IPOLIECCOB.

Kniouesvie cnosa: cOpaxuBaeMble caxapa, METOABI OMNPEEIEeHHs CcaxapoB, JKCIpecc-
aHaIus3.

VK 664.6: 664.644.2
Hp0H3BOI[CTBO PKAHO-ITIIEHUYIHOI'0 xj1e0a B pecTopaHax

TatestHa Crunbuyk, AaHa KoBasieHko
Hayuonanvnwiil ynusepcumem nuwyegvix mexnonoauti, Kues, Yxpauna

HccenenoBaH TEXHOIOTMYECKUI IPOLECC IIPUTOTOBIICHUS TECTA U3 PAKAHO-IILIEHUYHON MYKH
[0 YCKOPEHHON TEXHOJIOTHHU C HCIIOJIb30BAHUEM KOMILIEKCHOTO XJIe00MMEeKapHOro yIydIIuTeNs
«UW6ucy. TIpoananuzupoBano BiausHue yaydmmurens «I0uc» Ha mpolecc KMCIOTOHAKOIIICHHS,
CTPYKTYPHO-MEXaHHYECKHE CBOHCTBA TECTa M Ha KauecTBO XJeoha.

VYCTaHOBIEHO, YTO BHECEHHE KOMIUIEKCHOTO XjeOornekapHoro yaydmurens «loucy
MO3BOJISIET  YMEHBIIUTH  IPOAOKUTENBHOCTh ~ PAaCCTOMKM — W3AENUH,  yMEHbILIAET
MIPOJOKUTENBHOCTh  TEXHOJIOTMYECKOr0 TIpoliecca MpPUTOTOBICHUS xJieba. Pe3ymbraTsl
WCCIICIOBAaHUN II0KAa3aJid, 4TO MOPUCTOCTh Xjieba TeM Ooiblle, 4YeM OOJibllie BHECEHO
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ynyamaresst. IIpd 9TOM yBeJIMYMBACTCS YAENbHBIN 00beM Xieba, MSKHII AIaCTUYHBI,
XOpOUIMH BKYC M apoMaT xJieba.

ITpoBenenne HpoOOHOro J1aGOPATOPHOrO BHINEKAHHMS KM H3YYCHHE BSI3KOIUIACTHYCCKUX H
CTPYKTYPHO-MEXaHHYECKHX  CBOWCTB  D)KAHO-MIICHHYHOIO  TECTa  HOATBEPIKAAIOT
3¢ PEKTUBHOCTh UCIIONB30BaHKS KOMILIEKCHOrO XJieOornekapHoro ymywmutens «oucy» ms
YCKOPEHHBIX TEXHOJIOTHH MPOM3BOACTBA PIKAHO-MIIEHUYHOro xijeba. IIpuMeHeHHe TaHHOrO
YIYYIIATEIsT TIO3BOJMT COKPAaTUTh MPOAODKUTEIBHOCTE TEXHOJIOTHYECKOro —Iporecca
IPOM3BOACTBA XJieba IPU COXPAHEHHUH BBICOKOI'O KQUeCTBA FOTOBBIX M3/ICIIHIA.

Knroueswie cnosa: pxxanas Mmyka, xyie0, KOMIUICKCHBIC YITy4IINTEIH.

VIIK 663.2
Perynnponalme A03bI JUOKCHU/IA CE€PbI ¢ MOMOUIBIO ITPpeNnapaToB, OCHOBAHHbIX
Ha ri1yTaTuoHe z[pmlmceﬁ B MPpOM3BOACTBE PO30BOIro CTOJI0BOro BHHa

Mapuna buneko, Ainna Tenerka
Hayuonanvnwiil ynusepcumem nuwegvix mexnonoauti, Kues, Yxpauna

[pencraBneHs! nccleAOBAHUS BIMAHUSA YaCTUYHOM 3aMEHOM ITMOKCHAA cephl NpernapaTaMu
Ha OCHOBE IIyTaTHOHA JPOXOKEH M TaHWHA Ha Ka4eCTBO PO3OBBIX CTOJIOBBIX BUHOMATCPHAIOB.
OOBbexTaMH UcCIeOBaHUs ObIIIM PO30OBBIE CTOJIOBBIE CyXHE€ BUHOMATEpHabl, H3TOTOBJICHHbIE
u3 copta BuHorpaga Kabdepue-CoBuHboH. OOpa3ipl TOTOBUIM B YCIOBUSX MHUKPOBHHOCIHS
[0 cXeMe, KOTopas BKIIOYana nepepadoTKy 0e3 HAacTaMBaHMSA Ha Me3re C MCIOJIb30BaHHUEM
IpenapaToB, OCHOBAHHBIX HA TIIyTaTHOHE APOXOKEH, TAHMHOB M JUOKCUI cepbl. IIpenapats
ObUTH 100ABJIEHBI B CYCIIO TIepe]] OCBETJICHHEM B 03¢ 2 I//1al TaHWHA, 2 I/Aa) TIyTaTHOHA U
50-75 Mr/n nuokcuzaa cepbl.

Beito MccnenoBaHO BIMSHHME IPENapaToB M MX [03 B YCIOBHAX HHIYLMPOBAHHOTO
OKUCIICHUS Ha HM3MEHEHHH OKHCIHMTEIbHO-BOCCTAHOBUTEIBHOIO COCTOSIHUS HAHHOI'O THIA
BUHA. MoJenbHas CHCTeMa COCTOsJIa M3 CTOJIOBOIO PO30BOTO BHHOMAaTepHana, B KOTOPBIH
ObLIM 100ABIIEHBI AUOKCH] CEPBI, TITYTaTHOH JPOXOKEH U TaHUH.

BbII0 ycTaHOBIICHO BIMSHUE NPENapaToB HA OPTraHOJENTHYECKHE M (PU3HUKO-XMMHYECKHE
MIOKa3aTeNy ¥ Ha N3MEHEHHE L[BETa PO30BOT0 BHUHA.

Hcnonp3oBaHue NpenapaToB HA OCHOBE IIyTaTHOHA OPOXIKEH MOXET YBENUYUTh YpPOBEHb
CBOOOJIHOTO JIMOKCH/IA CEPbI, UTO TPHUBEIET K Oosee 3(h(eKTUBHOMN 3aIIUTE OT OKUCIICHHS, UITH
JIaeT BO3MOXHOCTb CHIDKEHHS 1035l CYIb(UTALMHN U1 PABHOTO YPOBHS 3aILUTHI.

Knrwuesvle cnosa: pozoBoe BuHO, KabepHe-COBHHBOH, HMHIYIUPOBAHHOE OKHCIICHHE,
[IIyTaTHOH JPOXOKeH, TAHUHBI, 1032 CYIb(QUTALHN, (QEeHOIBHBIH KOMILIEKC.

VK 543.42:664.38
Hcnoab3oBaHne HHPPAKPACHBIX CHEKTPOB OTPAKEHUS
M0/ICOJTHEYHOT'0 IIPOTA /LISl ONpeeIeHUs] COAePKAHUS BIATH

Cgernana JlutBunuyk, MunHa I'ymano, Tamapa Hocenxo, Bmagumup Hocenko
Hayuonanenoni ynueepcumem nuwyegvix mexuonoeui, Kuee, Yxpauna

B pabore wucciemoBaau wuH(paKpacHble CHEKTPHl OTpakeHHS B OmwkHel o0nacTH
MOZICOIIHEYHOI'0 IIPOTa C ILIEJIBI0 IIOCTPOCHUS KaJMOPOBOYHOIO rpadka ISl ONpEAeNeHHS
comepkaHMs Biard. BeUIM Mcnonb3oBaHHBIE 0O0pasbl MOJCOIHEYHOTO LIPOTa C pasHOU
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BIIQ)KHOCTBIO, KOTOpasi HaxXxoAwiaach B mpexaenax oT 5 mo 19 %. M3mepenus mpoBoawian Ha
ananmuzarope "WHdpanua-61" B untepBane aiauH BonH 1330-2370 M ¢ marom 10 mm. [lo
K03 GHUIMEHTY OTpa)KeHUsI YCTAHOBJICHBI XapakTepucTuieckue AnuHbl BoiH (1460 u 1930 um)
UL DKCIIpecc-aHaIn3a COAep KaHMs Biaru B mmpore. [IpoaHann3upoBaHbl MEpBBIE U BTOPHIC
NPOU3BOJHBIE ONTHYECKOM IUIOTHOCTH, U1 HHMX TaKXKe OIpelelIeHbl XapaKTepHCTHYECKHE
JUIMHBI BOJIH, KOTOPBIE B 3TOM CIIy4ae CMELIAIOTCs B KOPOTKOBOJIHOBYIO 00JIaCTh M COCTABIISIOT
1400 u 1890 um 1 mepBoii mpousBoxHoi U 1370 u 1860 HM A BTOPOIl COOTBETCTBEHHO.
IMocTpoeHsl kaIuOPOBOYHBIE KPHUBBIE W IPUBEACHBI YPaBHEHHUS, KOTOPHIC OMMCHIBAIOT HX, a
TaloKe JUI1 KaXIOro KaJMOPOBOYHOTO TIpadyika YCTaHOBJIEHA BEJIMYMHA JOCTOBEPHOCTH
ANMPOKCUMAIMU. DTO JacT BO3MOXKHOCTH OIPENENIUTh COAEPXKAaHHE BIAard B MOACOIHEYHOM
LIPOTE, UCHONIB3Ys YKa3aHHbIE BBIILIE IJIHHBI BOJH.

Kniouesvie cnosa: nHbpaxpacHas CIEKTPOCKONUS, CIIEKTPHI OTPa)KEHHs, IOJCOTHEYHBIH
LIPOT, BJIAYKHOCTb.

VIIK 663.2
O0ocHOBaHHUE BLIGOpa BTOPUYHBIX IPOAYKTOB BUHOAEIMS B Ka1eCTBE
HETPAAUIITHOHHOI'0O CBIPbA KOHZ[HTepCKOﬁ MNPOMBINICHHOCTH

Tarpsina Kanunosckas, Bepa O6onkuna
Hayuonanvnwiil ynusepcumem nuwyegvix mexnonoauti, Kues, Yxpauna

Llenplo cTaThu SABIAETCS M3Y4EHHE COAEPXNAHMSA INEKTUHOBBIX M (DEHOJBHBIX BEIIECTB B
BUHOI'paJie ¥ NPOJYKTaxX ero nepepaboTKy U ONpelielieHue 11e1ecO00pa3HOCTH BKIIOYEHHUS HX B
peLenTypsl B KAUECTBE LIEHHOT'O ChIPbs IJIs TOTY4EHHs HOBBIX BUJJOB KOHIUTEPCKUX U3AENUIL.

OOBEKTOM HCCIeR0BaHHUH OB BBDKUMKH BHHOTPAJa TEXHUYECKUX COPTOB, OTYYECHHBIE B
pe3ynbTaTe NPOMBIIUIEHHOTO IPOU3BOICTBA BUHOMATEPHAJIOB.

IIpuBeneHsl pe3ynbTaThl HCCIECIOBAHUN IO OMNPEAEIECHHIO KOJIMYECTBEHHOTO COCTaBa
NEKTUHOBBIX W (DEHOJBHBIX BELIECTB B BBDKMMKAX BHHOTpaja TEXHUYECKUX COPTOB.
OmnpeneneHa BO3MOKHOCTb HCITIONB30BAHUSI IIPOAYKTOB IepepabOTKM BHHOTpajga IpH
MIPOU3BOJICTBE KOHAUTEPCKUX U3JICITHH.

Kniouesvlie cnoea: BUHOTPaA, TPOAYKTHl MepepadOTKH, BHUHOTPaJHbIE BBDKUMKH,
KOHAUTEPCKHE M31eTHs, (PCHONbHBIE U IEKTUHOBBIE BEIECTRA.

VJIK 663.2
Bausinue TeXHOJOrM4ecKUX 00padoTOK BHHOMATEPHAJIOB
HA UX QU3MKO-XMMHYECKHH COCTAB

Wpuna baduu
Hayuonanonwiii ynusepcumem nuwesvix mexronozut, Kues, Yxpauna

HeobxoaumbIM yciaoBueM obecriedeHUs KOHKYPEHTOCIIOCOOHOCTH OTEYECTBEHHBIX BHH Ha
MEXIyHapOIHOM IIOTPEOUTEIHCKOM PBIHKE SIBIIACTCS JajbHEHIee OBBIICHNE UX Ka4ecTBa C
YBEJIMYCHUEM CPOKOB FApaHTUPOBAHHON CTAOWIBHOCTH 10 1,5 JjeT.

OpmauMu w3 HauOoliee  pacHpOCTPAaHEHHBIX — NPENapaToB  OCBETIAIOIIET0 |
CTaOMIIM3HUPYIOLIEro JSHCTBUS, HAIISAIIMX IIMPOKOE NPUMEHEHHWE B INPAKTUKE BHHOMACIHS,
SIBIISIFOTCSL XKEJaTUH W OCHTOHUT. B 3TOM cBs3M sIBIsieTCsl aKkTyallbHOM 3aqauda anpobanuu
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HUMIIOPTHBIX  BCIIOMOI'aTCJIBHBIX IIp€NapaToB HOBOI'O IIOKOJICHUA, aJalTaluyu HuX K
OT€YCCTBEHHOMY BHWHOICIIHIO.

VJIK 543.42
AHAJIN3 CIIEKTPOB OTPA’KEHUSI CEMSIH parca ¢ pasJHYHbIM Coep:KaHneM
IPYKOBOI KMCJI0THI B OJM:KHell MHppakpacHoi odnacTn

Tamapa Hocenko', nua Fyuanol, Baagumup Hocerxko',
Hpuna Hqusz, Caernana .HI/ITBI/IH‘IyKl
' Hayuonanvnwiii ynusepcumem nuwesvix mexnonozuii, Kuee, Ypauna
Iocydapcmeennoe npednpusmue « Vpmempmecmemanoapmy, Kues, Vipauna

Lenp pa®oThl - aHAJU3 CHEKTPOB OTPaKeHUsI B ONIKHEH WHpaKpacHOW 00JIacTH CeMsH
parica ¢ pa3HbIM COJIEp)KaHUEM IPYKOBOM KUCIIOTHI U BbIOOp Hanbosee HHOOPMATUBHBIX JUTHH
BOJH [UIS CO3JAHMS KanuOpOBOYHOro YypaBHEHHS. HQpaxpacHble CHEKTPBl OTpa)KEHHs
omnpenensaan B quamnazone 1330-2370 HM 1 ceMsH parica ¢ BBICOKUM U HU3KHM COJIEpKaHUEM
9pYKOBOM KHCIOTHI. JKHPHOKHMCIOTHBI COCTaB Macia CeMsH parca ONpPEAeIsad Tra3o-
KHUAKOCTHOH Xxpomartorpadueli. OOHapyXeHO pa3Hble YPOBHH MOIVIOIICHHS HU3KO- U
BBICOKO3PYKOBBIX ceMsiH parca B obsactu 1700-1860 u 1930-2370 um. [IpoanamusupoBaHbl
TaKXKe IEepBbIC MPOU3BOJAHBIC CIEKTPOB OTPAXECHUs M NPEATIOKEeH HabOp JIMH BONH AT
CO37aHMS KaJIMOPOBOYHOI'O ypaBHEHMS ISl ONpENeleHHs COAEPKaHWs dPYKOBOW KHCIOTBHL
[Tomy4yeHHble HaAMM JaHHBIE MOTYT OBITH HCHOJIB30BaHBI ISl ONPEACNCHUS COAEpIKaHHA
SPYKOBOM KHCIIOTHI B CEMEHAX parca MeToJoM OJmKHelH HHPpaKpacHOW CIIEKTPOCKOIHUH.

Kniouesvie cnosa: vadpakpacHas CIeKTPOCKONUS, CIIEKTPHI OTPa)KCHUs, CEMEHa parica,
9pyKOBasi KMCJIOTA.

VK 663.52
HccnenoBanue IBHKEHUs] OPraHUYeCKUX NPUMeceii CIUPTA M0 Pa3roHHOI KOJIOHHE,
padoTalonieii 1oj 1aBjJeHHeM HUKe aTMOC(HEpPHOTro

ITerp Iusn, Apocnas bospuyk
Hayuonanenoni ynueepcumem nuwegvix mexuonoeui, Kues, Yxpauna

B ycnoBusAxX xKeCTKOM KOHKYPEHLMHU Ha PBIHKE CIIMPTa B Y KpauHe akTyaJbHOM 3ajadyeil Ha
CETOJHALIHUI J€Hb Ilepe] CHHUPTOBBIMM 3aBOJAMH CTOUT 3HAYUTENIBHOE CHUKEHUE
ce0EeCTOMMOCTH TOTOBOW MPOAYKIMH NPH MPOHU3BOACTBE CIMPTA - PEKTU(HKATAa BHICOKOI'O
kauecTBa. llenplo maHHON pabOTHI OBUIO: «ONPENETUTh ONTHMAJIbHBIE TEXHOIOTHYECKHe
napaMeTpel 3KCIUIyaTalMH 3HeprocOeperamomeil OparopeKTU(QUKalMOHHBIX  YCTaHOBKH,
paboTaromeli IOA JABIEHWEM HIDKE AaTMOC(EepHOro mpH CTaOMIBHOM IIPOU3BOICTBE
BBICOKOKaUECTBEHHOI'O CIUpTa». B pabore uccrnenoBaHo ABMKEHUE OPraHUYECKUX MpUMeEceH
STUJIOBOTO CIIUPTA MO KOJIOHHaM OparopektudukannonHoi ycranosku (BPY), paboraroma B
9HeprocOeperaronieM pexuMe IO IaBICHHEM HIDKE aTMOC(HEPHOro C LENbI0 YIydIleHHS
Ka4ecTBa PEKTH(HHKOBAHHOIO CIIMPTA U YBEIMYCHHS YASIBHOTO BHIXOAA TOBAPHOH NPOAYKLIUH.
B pabore Obutn ompexaeneHsl HanboIee ONTUMANBHBIE TEXHONOTHYECKHE HapaMeTphbl paboThl
OparopekTH(HUKALMOHHONW YCTAHOBKM C JONONHHUTEIBHBIMH KOJIOHHAMH W  ONPEAENICHEI
PEXUMBI KOHTPOJIA U peryiaupoBanus padotsl nanuoii BPY. Ilposenen psn mccnenoBanuii mo
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OIPE/ICTICHUIO CTENEHH KOHLEHTPUPOBAHUSA U CTEIICHH M3BJICYEHUS OPraHMYECKHX NpUMecel
[0 Pa3rOHHOH KOJOHHE, KoTopas paboraeT mox BakyyMoM. OIBITBI NPOBOAWIN B
MIPOU3BOJICTBEHHBIX YCIOBUSX Ha ra3oBoM xpoMatorpade «Kpucrama 2000M.

Kniouesvle cnosa: cnvpt, oprannueckie npuMmecH, OparopekTu(hUKaIoOHHas YCTaHOBKa,
Ka4ecTBO, CTEIIeHb KOHIIEHTPUPOBAHHUS, CTEIICHb U3BJICUECHHS, pa3rOHHAs KOJIOHHA.

VIIK 664
Anajans qm3nqec1mx OCHOB OCOOCHHOCTEH 1 NMpeuMyulIeCTB NMEePEXOAHBIX NMpoLHeccoB

Aunexcannp Illeuenko, Aprém Pomantok, Bnagumup [TomnyOHbrit
Hayuonanvnwiil ynusepcumem nuwegvix mexnonozauti, Kues, Yxpauna

BoimonHen aHanu3 (H3MYECKMX OCHOB OCOOCHHOCTEH M IMPEHMYILNECTB IIEPEXOJHBIX
[POLIECCOB B IMHIIEBBIX TEXHONOIHMAX C TOYKH 3PCHUSI MHTEPECOB MHTCHCH(HKALMKM B HUX
Tewio- u MaccooOMeHa. IIpoBemeH CTPYKTYpHBI aHanu3 IUCKPETHO-UMITYJIbCHBIX,
IKCTPYACPHBIX TEXHOIOTWA M TEXHONOIMH PE3KOr0 CHIKCHHS [aBICHHS M IEPEXOIHBIX
HPOLIECCOB IPU UX HCIIONB30BAHUU C OLICHKOH dHEepreTndeckoro moreHuuana. Caenan BBIBOX
00 ux o01ieit ocHOBE B (hopMe MepBOHAYATIBHOI'O HAKOIUICHUS SHEPTeTUUECKUX TIOTSHIUAJIOB B
JAHHBIX TEXHOIOTMSIX.

IpencraBneHa uH(GOpPMALKS, YTO ISl OOIBLUIMHCTBA MMPOLECCOB B MHUIIEBBIX TEXHOJIOTHSIX
CYILIECTBYET BO3MOXKHOCTh PE3KOr0 CHIIKCHHSI TAKOTO TEPMOAMHAMHYECKOrO Iapamerpa, Kak
nasienue. IIpd 9TOM HPOHMCXOAUT UMITYJICHOS M3MEHEHHE DHEPreTHYeCKOro IOTeHIHana C
MOII[HOCTSIMH, KOTOPBIE MOI'YT IPEBBIIATh TPAAULHOHHBIC TEXHONOIUH Ja)Ke Ha HECKOIBKO
HOpSIAKOB. VIMEHHO 9TO OMNpeAeNseT CyIIECTBEHHBIC MNEPCIEKTUBBI PACHPOCTPAHCHHS
JMCKPETHO-UMITYJIbCHBIX, OKCTPYACPHBIX TEXHOJOTHMI M TEXHOJOIHMHl PE3KOro CHIKCHHS
JABJICHUS JUTS Ta30HACKHILICHHBIX CPE.

Knroueevie cnosa: mUCKpETHO-UMITYJIbCHBIC TEXHOJOTHH, DHEPIHUs, YpPOBEHb, CTPYKTYpA,
HOTEHIIMAI, AABJICHHUE.

VIIK 664
I/Iccnenonanne oco0eHHOCTEeH KOMIICHCAlIlUU peaKTl/IBHOﬁ
MOIIHOCTH HA NPEANNPUATHAX l'll/lllleBOﬁ NMPOMBIINLICHHOCTH

Bnagumup ecrepenko, Muna Cunopayx
Hayuonanenonii ynugepcumem nuwjegoix mexuonozuu, Kues, Yxpauna

PaccMmoTtpeHs! myTH HOBBILEHUS 3(GEKTHBHOCTH KOMIICHCAIIMM PEAKTUBHOW MOIIHOCTH Ha
IUIIEBbIX Npeanpustusx. llokaszaHo, 4YTO MpPHUMEHEHHE KOHIEHCATOPOB HHAMBUAYAIbHOI
KOMIICHCAIIUM TIO3BOJISIET OTKA3aThCAd OT CIIOKHBIX M JIOPOTHX YCTPOICTB pPEryIupOBaHUs
MOIIHOCTH KOHJEHCATOPHBIX YCTAHOBOK, KOTOPBIMU HEOOXOAMMO KOMIUIEKTOBAaTh YCTAHOBKU
LEHTPAJIU30BAaHHON KOMIIEHCAIIMU Ha TPaHC(HOPMATOPHBIX MOJCTAHIMAX, a 3aIlUTa ABUTATEIs
OT PEXUMa CaMOBO30YKIEHUS MOXKHO OCYLIECTBUTH ITyTeM HOAKITIOYEHHS KOHAEHCATOPOB K
3aXKMMaM ~ [BHTaTelqsd  4Yepe3  aBTOMAaTHYEeCKMH  BBIKIIOYAaTeNlb,  00OpPYZOBAaHHBIN
3JIEKTPOMAarHUTOM JAUCTAHIIMOHHOTO OTKITFOUEHHUS.

Knrouegvle cnoga: peakTUBHAsI MOIIHOCTb, MHAYKIMY ABUTATENs], KOMIICHCALIKS.
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VIIK 331
I/Iccnenonanne NMPOU3BOACTBEHHOI0 TpPaBMaTU3Ma B
HI(II].[CBOi;I NMPOMBIINIICHHOCTH YKpal/lH])l

Ompra Estymenko, Urops Kienmkos
Hayuonanvnwiil ynusepcumem nuwyegvix mexnonozauti, Kues, Yxpauna

Llenplo paboThl SABIAETCS MPOBEAECHHE CTAaTUCTHYECKOI'O aHalIM3a MPOM3BOACTBEHHOI'O
TpaBMaTH3Ma cpeid PaOOTHHKOB IIMIIEBOH NPOMBIIIIEHHOCTH. OOBEKTOM HCCIEeIOBaHHA
SIBIIICTCS MPOU3BOACTBEHHBIA TPaBMaTH3M B MHUIIEBON MpoMbinuieHHOCTH 3a 2003-2011 ropl.

[IpoaHanu3upoBaHO COCTOSHME INPOHU3BOACTBEHHOIO TPaBMaTHU3Ma B YKpauHE 3a IEPUOA
2003...2011 rr. IlomaHsl pe3yabTaThl MCCICIOBAHUSA JIWHAMHUKHA IIPOU3BOACTBEHHOIO
TpaBMaTU3Ma B INHIIEBOM mpoMbinuieHHOCTH YkpauHbl ¢ 2003 mo 2011 roxer. IIpoBemeno
pacnpezeneHue KOJIMYECTBA IOTEPNEBIIMX PaOOTHUKOB MYXCKOTO M JKEHCKOTO IIojia Ha
NPeINPUATHAX NHUIIEBOH MPOMBIIUIEHHOCTH. PaccuMTaHBl MOKa3aTeNd 4YacTOTHl M TSHKECTH
TpaBMaTH3Ma. IIpoBeneHO pacrpenelieHHe HEeCYacTHBIX CIy4aeB 10 OCHOBHBIM INPUYUHAM,
BU/IaM COOBITHH, rpyInaM npodeccuii, BO3pacToM, CTaKeM padoThI.

HccnenoBaHue ycloBUM M COCTOSHMS OXpaHbl TPYZAA, a TakKe MPUYMH U OOCTOSATENHCTB
MPOU3BOACTBEHHOI'O TPaBMAaTHU3Ma B IHIIEBOH NPOMBIIIJIEHHOCTH IIO3BOJIUT pPa3padoTaTh
o0ocHOBaHHbIE W JI(QQEKTUBHbIE MYTH OPOPWIAKTAKA W  CHWKCHHS  YPOBHSA
NPOU3BOACTBEHHOI'O TpaBMaTH3Ma M Ipo¢3aboneBaHUil, a TaKKe CHIDKEHHE pHUCKa
TPaBMHUPOBAHHA CPeAN paOOTHUKOB OTPACIIH.

Knrwoueessle cnosa: T1pon3BoNCTBEHHBI TpaBMaTU3M, HECUACTHBIN Ciiydail, KOI(pPHUIUEHT
YacTOThl TpaBMaTH3Ma, YacTHYHAs MOTepsi paboTOCOCOOHOCTH, KOI(PGHUIUEHT TIKECTH
TpaBMaTH3Ma, BUJ COOBITHH, MPUYMHA HECUACTHOTO CIIydas.

VK 330
IIpuBieyeHne HHOCTPAHHBIX HHBECTULUI B YKpauHYy:
1pod/1eMbl M peleHus

Hpuna Xamyrosckas
Hayuonanenoni ynugepcumem nuwegvix mexuonoeui, Kuee, Yxpauna

HccnenoBanne cocpeoTOYEHO Ha MpoOsieMax, CBA3aHHBIX C MPHUBICUCHUEM WHOCTPAHHbIX
UHBECTHLUH B VYKpamHy M HEKOTOPBIX MPEAJOKEHUSIX [0 MX PELIEHUI0O Ha OCHOBE
9KOHOMHUYECKOI0 IOTEHIMajda CTpaHbl. Poilb MHOCTPAaHHBIX MHBECTHLMH HCCIEAyeTCs B
cucreMe (PMHAHCOBOTO o0ecIieueH s SKOHOMHUKH Y KPauHBI.

Llenplo uccnemoBaHMS SBIACTCS OIpeleleHHe pelIeHHs NpoOJIeMbl NPHUBICYECHHS
WHOCTPAaHHBIX HMHBECTHUIMH B  YKpauHy, (OpMHpOBaHMS JAJIbHEHILEH CTpaTeruu
pacriipesienieHlss UHBECTULMH MEXAy MPUOPUTETHBIMU ceKTopaMHu. OOBEKTOM HCCIIEOBAHUS
SIBJISIFOTCS] HTHOCTPAHHBIE MHBECTULINU B SKOHOMHKY Y KPauHBI.

MerogaMu HUCCIIENOBaHUS SIBISIOTCS 0030p JIMTEpaTypbl HO OOLIEH TEMbI, aHAIU3 |
00pabOTKa CTAaTUCTUYECKUX [AaHHBIX, AHAJIW3 HMCTOYHUKOB JaHHBIX M HHBECTHIMOHHBIX
IIPOLIECCOB B Y KpauHe.

Ecnu npaButenscTBo OyaeT MPUHAMATh SKOHOMUYECKUE, IIPABOBbIE M aJMHHHCTPATHBHbBIE
pedopMBI, KOTOpbIe OBUIM NPEIOKEHBI B CTaThe, HHBECTUIIMOHHBIM KJIMMAT B Halllel CTpaHe
OyIeT yIydllaTbCs, YTO HO3BOJUT IOBBICUTH MMMK HaIlIeH CTpaHbl HA MHUPOBOM DBIHKE U
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NpUBEIET K NPUTOKY HHOCTPAHHOTO KamuTana B YKpauHy. JKenaTenbHO IOJIEPKHUBATH
WHBECTHLMOHHbIE IIPOEKTHI, HAIIPABJICHHbIE HAa Pa3BUTHE YaCTHOT'O CEKTOPA, OPraHU30BbIBATH
BBICTABKH WHBECTUIOHHBIX ITPOEKTOB.

Knrouegvle cnosa: NHOCTpaHHbIC HHBECTULINY, HHBECTHLIMOHHBIA KIMMAT, HHBECTUIIMOHHAS
JIeATEeNIbHOCTh, MHBECTUIIMOHHBIH MTOTCHIIUAIL.
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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 — under 15 pages in Microsoft Word 2003 and earlier versions
with filename extension *.doc

All article elements should be in Times New Roman, font size 14, 1.5 line
intervals, margins on both sides 2 cm.

The structure of the article:

1. Thetitle of the article

2. Authors (full name and surname)

3. Institution, where the work performed.

4.  Abstract (15-20 lines). The structure of the abstract should correspond to the
structure of the article.

5. Key words.

Points from 1 to 5 should be in English, Ukrainian and Russian.

6.  The main body of the article should contain the following obligatory parts:

Introduction
Methods of research
Results and discussing
Conclusion
e References
If you need you can add another parts and divide them into subparts.
7. The information about the author (Name, surname, scientific degree, place of
work, email and contact phone number).

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: ujfs@meta.ua
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Ukrainian Journal of Food Science nyGiikye opurinanbHi HayKoBi cTaTTi, KOPOTKI
TIOBIZIOMJICHHSI, OTJISIIOBI CTATTi, HOBUHM Ta OIVISIM JITEPAaTYpU 3 YCIX aCIEKTIB XapuoBOi
HAYKH, TEXHIKH, 1H)KeHepii, Xap4ayBaHHsI, XiMil, EKOHOMIKH Ta YIIPaBJIiHHSI.

Uuraui )KypHaly - HayKOBIIi, BUK/Iaaa4i, 1HXXEHEPHO-TEXHIUHI NpaI[iBHUKU Ta KEPIBHUKH
MAPUEMCTB Xap4OBOI IIPOMHCIIOBOCTI.

[NepiognunicTs xypHaiy 4 HoOMepH Ha pik (Oepe3eHb, YepBeHb, BEPECEHb 1 IPYJICHBD).

PesysbraTi HOCIIKEHB, MTPEACTABIICHI B )KYpHAJ, MOBUHHI OYyTH HOBUMH, MAaTH YiTKHIA
3B'SI30K 3 Xap4OBOIO HAYKOIO 1 IPEJCTABIISATH CHUILHUN IHTEPEC JJIsl MIXKHAPOJAHOTO HAYKOBOTO
CIIBTOBAPHCTBA.

Temaruka nyonikauiii B Ukrainian Journal of Food Science:

e  XapuoBa iHKeHepis e  HanorexHounorii
e  XapuoBa XiMmisi e [Ipouecu Ta obnagHaHHS
e  Mikpobiosnoris e ExoHOMIKa Ta yrpaBiiHHs
e  Di3nyHI BIACTUBOCTI e  ABTOMaTH3allis NpOIECIB
XapYOBHUX MPOYKTIB e  VmakoBKa UL XapUOBHX
e SkicTh Ta Oe3reka XapuoBUX MIPOJYKTIB
MIPOJYKTIB e  310poB's

Penensisi pyxkonucy cTarri

Bci naykoBi cratri, npezacrasieni st nyomikamii B «Ukrainian Journal of Food
Science» npoxomsats «IlonsiiiHe ciine pereH3yBaHHs» (PEUEH3EHT HE 3HAE, YHMIO CTATTIO
pelieH3ye, 1, BIJNOBIJHO, aBTOp HE 3HA€ pEIEH3eHTa) IPHHANMHI JBOMa BYCHUMH,
MIPU3HAYCHUX PEAAKLIHHOIO KOJIETIEI0: OJIMH € YJICHOM PEAKOJIETii 1 OIMH He3aISKHUN YUeHHH.

ABTOpCHKe NPaBo

ABTOpU CcTaTell rapaHTylOTh, L0 POOOTa HE € MOPYIICHHSM OY/Ab-SIKHX ICHYFOUMX
ABTOPCHKHX IPaB, Ta BIJIIIKOJOBYIOTh BHIABIIO MOPYIIEHHs JaHOI rapantii. OmyOiikoBaHi
Matepiaiu € rnpaBoBoro BiacHicTio Buaasis «UKrainian Journal of Food Sciencey, sikiio He
Y3rOJKEHO 1HIIIE.

IMoniTuka akageMiuHOI eTHKH

Penaxuist «Ukrainian Journal of Food Science» kopucTyeTbcsi paBuiiaMu akaieMidHOT
eTHKH, BUKJIaieHnX B poboti Miguel Roig (2003, 2006) "Avoiding plagiarism, self-plagiarism,
and other questionable writing practices. A guide to ethical writing”

[ http:/Vfacpub.stjohns.edu/ roignvplagiarism ~ /].

Penaxiisi mponoHye MOTEHIIMHUM y4acHUKAM JKypHaIly, PELEH3eHTaM 1 YyhTauam IpsiMO
CJIIJIyBaTH IIbOMY KEPIBHUIITBY, 11100 YHUKHYTH ITOMHUJIOK B HAYKOBIH JIiTEpaTypi.
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IIAHOBHI KOJIEI'!

Penakuiiina xonerist HaykoBoro nepioguunoro Buaanus «Ukrainian Journal of Food
Sciencey 3anpoiye Bac 1o ny0sikauii pe3yabTaTiB HAYKOBUX JIOCIIIXKEHb.

Mosa cratTi — aHrJiichKa.

O0csr cratti — 110 15 cTopinok hopmary A4.

Crarrs nonaethes smie B popmaru *.doc (Microsoft Word 2003 ta Gl paHHi Bepcii).

Juns Beix enementiB crarti mpudt — Times New Roman, kerns — 14, intepsan — 1,
abzan — 1 cm.

Bci nosst cropinku — 1o 2 M.

CTPYKTYPA CTATTI:
1. YIK.
2. Ha3Ba craTTi.
3. ABropu cratTi (iM’s Ta MPi3BHIIE HOBHICTIO).
4. Yemanosa, 6 sikill euxonana poboma.
5. Anorais (15-20 psakis). CTpykrypa aHoTanii NOBUHHA BiJIIOBIIaTH CTPYKTYPI CTaTTi.
6. Kitrouosi cnosa.
IIyHKTH 2-6 BUKOHATH aHIIiCHKOI0, YKPATHCHKOIO TA POCilicbKOI0 MOBAMH.

7. OcHOBHHI TEKCT cTaTTi. Mae BKITIIOUaTH Taki 000B’SI3KOBI PO3ALIH:

Beryn

Meroau 10CiiIKEeHb

Pe3ysbraTi T2 0OrOBOpEHHS

BucHoBku

Jliteparypa.

3a HeoOXiJHOCTI MOXKHA JIOAABATH 1HIII PO3/IJIK Ta PO30MBATH IX Ha IiIPO3ALIH.

8. ABropceka nosinka (IIpi3Buie, iM’s Ta 110 OaTHKOBI, BUSHUI CTYIiIHb Ta HAYKOBE 3BaHHS,
Miciie poOOTH, eNIeKTpOHHA azipeca abo TenedoH).

9. KoHrtakTHi AaHi aBTopa, JI0 SKOrO 3a HEOOXiAHOCTI OyJe 3BEepTaTHUCh PEIaKiis KypHalTy
(TenedoH Ta eJIEKTPOHHA aapeca).

Pucynkn BUKOHYIOTBCS SIKICHO. Po3mip TekcTy Ha pHCyHKax IIOBHHEH OyTH
cniBpo3aMipaum (!) OCHOBHOMY TEKCTY CTaTTI.

®on rpadikis, giarpam — nuiie 6inuid. Konip enemeHTiB pucyHky (JiHii, ciTka, TEKCT) —
YOPHUM.

Pucynku, a takox ¢aitmu ¢dopmaty EXCEL 3 rpadikamMu J0OAaTKOBO IMONAIOTHCS B
okpemux (aitnax.

dotorpadii 6a:kaHO He BUKOPUCTOBYBATH.

CTaTTsl HAICHJIAETHCA 32 eJIEKTPOHHOIO ajpecoro: ujfs@meta.ua
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