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Introduction. Considering immense yield of broiler
chickens skin and its substantial content of protein, up to 3%
of this being collagen, it is topical to determine expedience
of the skin’s use in formulations of meat products.

Materials and methods. Broiler chickens skin and
restructured formed products on its base were studied.
Active acidity, water binding, water holding and fat holding
capacity, fat acids content and rheological parameters of
meat products were determined using existing methods.

Results and discussion. Chemical composition of meat
and skin of broiler chickens together with sensory, physical,
chemical and rheological parameters of restructured formed
products of broiler chickens meat with different fat contents
were studied. As skin content was increasing from 6% to 15
%, the products’ texture improved allowing for the decrease
of hardness by 38 % and chewiness by 37 %, unsaturated
fatty acids content also rose thus enhancing the biological
value of the ready to eat product.

The best sensory and rheological resulting parameters
were obtained for the product formulated with 12 % (to the
raw meats used, by mass) of skin this complying with the
anatomic constitution of carcasses of broiler chickens
performed in a natural way. Addition of skin enhances the
functional parameters (the value of water holding capacity
bigger by 5.6 %, fat holding capacity bigger by 3%) and
biological value (monounsaturated and polyunsaturated
contents bigger by 2.4 % and by 5.8 % respectively) of the
product compared to the control.

Conclusions. It is expedient that restructured formed
products of chicken broilers meat are formulated with 12 %
of skin.
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Introduction

As for today specialists of meat processing industry pay more attention to low-value
products of complex poultry processing. We consider such constituent of poultry meat as skin
of birds deserving of our profound attention as the said skin’s output reaches up to 15 % (of
muscle tissue, by mass).

The content of protein in poultry skin is known [1] to be high (up to 21%), the vast
part of the said protein being collagen capable to influence the functional properties of
myofibril proteins while the concentration of collagen is high. Collagen can cause the
decline in dimensions (shrinkage) of ground meat products — especially during high
temperature processing, and also can influence binding capacity of meat pieces in formed
products [2].

Literature sources [3 - 5] claim that poultry skin’s principal use is being a raw material
for production of fats. However, according to [6], the skin appeared to have rather high
water binding, water holding and gel forming capacity, thus allowing stating it is valuable
as raw food material. So taking the rapid development of poultry processing branch and the
vast resources of the above said low value raw material into account, research of rational
use of skin to manufacture restructured formed products of broiler chickens meat would be
expedient.

Aim of the work — study and scientific substantiation of the expediency of broiler
chickens skin as a basic raw material to manufacture restructured formed products.

Materials and methods

Contents (by mass) of water, protein and fat in raw broiler chickens meat determined
according to standard methods adduced in [7].

Active acidity pH of samples measured by laboratorial ion meter I-160M.

Water binding capacity (WBC) determined by the method of Grau and Hamm
modified by Volovinskaya and Kelman [7]

Water holding capacity (WHC) determined by the quantitative content of water held
by an experimental sample after its thermal processing [7].

Fat holding capacity (FHC) determined as the difference of the fat content in ground
meat and the quantity of fat exuded during the thermal processing [7].

Weighing portion mass values was measured with the use of laboratory scale
Adventurer™ AR 3130-5400 of measuring error +5 mg and«AXIS» AD 50 scale of
measuring error £0.5 mg,

Fatty acids content determined by the method of gas chromatography of methyl esters of fatty
acids according to [7].

Sensory evaluation carried out by five-point scale [7].

Rheological parameters (cohesion, hardness, springiness) are measured in this work
by electromechanical universal testing machine SANS CMT 2503 manufactured by
Shenzhen SANS Testing Co. Ltd. with the use of complex instrumental method TPA
(Texture Profile Analysis) [2] by the chart at Fig. 1.
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Fig. 1 Determination chart of rheological parameters of an object studied
according to TPA method:

a - cohesion — deformation range of experimental sample of a product before its destruction calculated
as ratio of the work (Area 2) during the second deformation to the work (Area 1) during the first
deformation);
b - hardness, N — maximum force necessary to be applied to deform the product (force of the first
compression of the product);
¢ - springiness — range of the product’s recovery after the removal of deformation force — calculated
as ratio of Length 2 to Length 1;
d - chewiness, N — work necessary to chew the product in order it is ready to be swallowed —
calculated as product of three multipliers: cohesion * hardness * springiness.

Before fulfilling this work, chemical composition of broiler chickens meat and skin
was studied (Table 1).

The formulations used to manufacture restructured formed products are adduced in
Table 2. Control sample was formulated with the use of broiler chickens meat only
according to the production instruction of chicken meat ham. From 6 % to 15 % of muscle
tissue was replaced by skin in the experimental samples, this skin being preliminary frozen
and comminuted to form a paste according to the novel technology.

Table 1
Chemical composition of broiler chickens meat and skin
Content, %, by mass Raw materials of broiler chickens:

meat skin
Protein(R) 19.54 11.13 (2.73 — collagen)
Fat(J) 7.07 41.98
Water(W) 72.26 47.37
Ash 0.97 0.78
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Formulations of restructured formed products

Table 2

Raw materials, spices and materials

Samples of restructured formed products

Control | Nel | N2 | N3 | Nod
Raw materials not salted, kg (for 100 kg)
Broiler chickens meat (pieces) 90 84 81 78 75
Broiler chickens meat ground 10 10 10 10 10
Broiler chickens skin 6 9 12 15
Spices and materials, g (for 100 kg of raw materials not salted)

Food table salt 2.5 2.5 2.5 2.5 2.5
“Biofos” phosphate 0.3 0.3 0.3 0.3 0.3
Sodium nitrite 0.005 0.005 | 0.005 0.005 0.005
Ascorbic acid 0.05 0.05 0.05 0.05 0.05
Black pepper ground 0.12 0.12 0.12 0.12 0.12
Fresh garlic ground 0.30 0.30 0.30 0.30 0.30
Water (for 30% brine) 27.0 27.0 27.0 27.0 27.0

Results and discussion

Results of sensory evaluation of ready to eat restructured formed products of broiler
chickens meat by five-point scale are adduced in Table 3.

The results of sensory evaluation made it possible to determine that the use of broiler
chickens skin in the technology of restructured formed products of broiler chickens meat
enhances their texture, tenderness and juiciness. Sample Ne 3 formulated with the addition
of 12 % gained the highest estimate of panelists. Bigger skin content (sample Ne 4 — 15 %
of skin) caused unsatisfactory dense structure in areas, were meat pieces conjunct.

Table 3

Sensory evaluation of ready to eat restructured formed products of broiler chickens
meat by five-point scale

Sensory parameters
Samples Cross- Overall
section Color Flavor | Taste Texture impression
pattern
Control 5.0 5.0 5.0 5.0 4.8 4.96
Nel 5.0 5.0 5.0 5.0 4.8 4.96
Ne2 5.0 5.0 5.0 5.0 4.9 4.98
Ne3 5.0 5.0 5.0 5.0 5.0 5.00
Ned 4.8 4.9 5.0 5.0 4.6 4.86

500
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The results of sensory evaluation correlate with the results of rheological research
illustrated by Fig. 2. Product Ne 3 is the most tender, its hardness being by 38 % and
chewiness being by 37 % less compared to the control. The springiness of products, which
correlate with the parameters of physical properties (WHC and FHC) studied (Table 4),
vary for experimental samples and make, compared to the control: No 1 (— 12 %), Ne 2 (+
2.1 %), Ne 3 (+ 9.6 %), Ned (— 4.7 %).

Cohesion Hardness, N
Springiness Chewiness, N
0,8 + -+ 25
0,7 +
+ 20
0,6
/“
0.5+ — - +15
04+
03 + 10
0.2 1 ‘\\
+5
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[—JCohesion [Springiness —&—Hardness —®—Chewiness

Fig. 2. Rheological parameters of restructured formed products

Table 4
Physical and chemical parameters of restructured formed products

Samples of restructured formed products
Parameters
Control | Nel Ne2 Ne3 Neqg
Protein content (R), % 16.76 16.16 | 15.80 | 15.62 15.42
Fat content (J), % 4.69 6.87 7.84 7.38 8.44
Water content (W), % 74.73 74.25 | 74.06 | 74.26 73.08
Water holding capacity, %
—to product mass WHC, 54.18 55.75 | 55.57 56.95 55.06
— to total water WHC,, 71.03 75.46 | 75.54 | 76.64 76.30
Fat holding capacity, %
— to product mass FHC,, 3.22 5.10 5.50 5.29 6.02
— to total fat FHC; 68.75 70.28 | 70.24 | 71.77 71.36
Output of products, % 115.5 115.5 | 115.6 | 115.8 114.1
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Fatty acids composition of restructured formed products, this composition used to determine
their biological value, is adduced in Table 5.

Fatty acids composition of restructured formed products, g/100 g of fat fables

Fatty acids Control Nel Ne2 Ne3 Neq
Total lipids, % 4.69 6.87 7.84 7.38 8.44
Saturated: 26.602 24.562 24.24 24.103 23.965
Caprinic (Cioy) 0.063 0.044 0.046 0.045 0.037
Undecanic (Ci 1) 0.006 0.014 0.019 0.005 0.007
Lauric (Ci20) 0.069 0.037 0.04 0.048 0.039
Miristic (Cia0) 0.553 0.409 0.441 0.448 0.419
Palmitic (Ci4.) 19.869 17.351 17.59 17.271 17.397
Margarinic (Cy7.) 0.033 0.255 0.071 0.033 0.072
Stearic (Cis) 5.811 6.134 5.757 5.963 5.679
Arachic (Cyy) 0.198 0.318 0.276 0.29 0.315
Monounsaturated: 35.545 35.993 35.714 36.405 36.438
Palmitoleic (Ci4.1) 3.619 3.271 3.528 3.285 3.399
Oleic (Cis.1) 31.926 32.722 32.186 33.120 33.039
Polyunsaturated: 34.306 35.808 35.511 36.284 36.458
Linoleic (Cig2) 0-6 T 33.997 35.391 35.103 35.884 36.043
Linolenic (Cis:3) 0.309 0.417 0.408 0.400 0.415
Other acids 3.54 3.64 4.54 3.25 3.14
Ratio PUFA/SFA 1.29 1.46 1.46 1.50 1.52

The results of the research of restructured formed products’ fatty acids contents (Table 5)
show that skin content increase from 6% to 15 % causes increase of unsaturated fatty acids,
the latter content being an estimate of products’ biological value. Thus the ratio of
polyunsaturated fatty acids content to the content of saturated ones (> 0.3 according to FAO/WHO
dietary recommendations for an adult) is 1.46; 1.46; 1.50; 1.52 for samples with skin Ne 1, No 2, Ne
3, Ne 4 respectively — by 15 % bigger than in the control (in average).

Biological value of experimental samples increased compared to the control, especially
owing to higher content of such fatty acids as linoleic and linolenic — by 4.4 %, 3.5 %, 5.8 % and
6.3 % for samples No 1, No 2, No 3, Ne 4 referring to -6 fatty acids being of very important
functions in human organism — according to [9]. The principal ones of them: promote growth
and development of organism, assure functions of cell membranes associated with vitamins B;
and Bg exchange, promote immune-protective functions of organism and clearance of
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cholesterol residues, prevent from gallstone formation, enhance transport of Na' through
cell membranes and clearance out of organism.

Hereby the results of research let it assert that the use broiler chickens skin for manufacturing
of meat products enhances their biological value, improves rheological characteristics and reduces
prime costs.

Conclusions

As the result of the work fulfilled the expediency of the use of skin in the technology
of manufacturing of restructured formed products of broiler chickens meat was
scientifically grounded. It was determined that the best sensory and rheological resulting
parameters were obtained for the product formulated with 12 % (to the raw meats used, by
mass) of skin this complying with the anatomic constitution of broiler chickens carcasses
performed in a natural way.

The above said technological procedure makes it possible to obtain a high quality meat
product, its functional characteristics are better (WHCw values are by 5,6 % bigger, FHC]
are by 3 % bigger) and are of higher biological value (the contents of monounsaturated and
polyunsaturated fatty acids are bigger by 2,4 % and by 5,8 % correspondingly) than those
of control sample.
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Introduction. In order to maintain normal metabolism
in the fruit separated from the mother plant and to protect
plant tissues from oxidative damage the complex of high-
molecular antioxidants is especially important.

Materials and methods. Fruits of tomatoes and sweet
bell peppers grown under field conditions during the
2005-2012 years were studied. Catalase and peroxidase
activity was determined by undecomposed rest titration of
hydrogen peroxide. SOD activity was determined by its
ability to inhibit the reaction of adrenaline auto-oxidation
with a modification in the preparation of raw materials.
The content of malondialdehyde was determined by
thiobarbituric acid method.

Results and discussion. Activities of superoxide
dismutase and catalase in both solanaceous vegetables are
inversely correlated with the sum of temperatures of fruit
development and ripening period. Rainfall induces activity
of these enzymes in the pepper fruits, but do not affect on
tomatoes.

Peroxidase activity inversely correlates with the sum
of temperatures of fruit development and ripening period
for both cultures (r=-0,63...-0,69). For tomatoes, from all
of the above mentioned antioxidant enzymes, peroxidase
is the most dependent upon weather factors. Peroxidase
activity is directly dependent on the amount of rainfall
during the development and ripening of the fruit for both
cultures. Peroxidase activity is also dependent on rainfall
of the whole vegetation period for pepper.

Conclusion. The sum of temperatures during fruit
development and ripening has determining influence on
the activity of antioxidant enzymes in tomatoes and
pepper (r=-0,58...-0,76).
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Introduction

Normal metabolism in living cells is represented by the set of the strongly connected
biochemical processes. One of them is the reactive oxygen species (ROS) production.
These short-lived radicals are involved in many physiological functions as well as in a
number of pathological processes [1].To maintain the redox balance, the organism
synthesizes a complex of high- and low-molecular bioantioxidants, which are able to
stabilize the level of ROS. However, under the unfavorable conditions, dynamic balance
between ROS and antioxidants (AO) may be perturbed. This leads to the oxidative stress,
which is considered to be the root cause of many cardiac, cancer and other diseases.
Epidemiological studies confirm that a diet rich in antioxidants is associated with a low
incidence of degenerative diseases. Epidemiological studies confirm that a diet rich in
antioxidants is associated with a low incidence of degenerative diseases [2]. Significant
evidences of the effectiveness of food bioactive compounds in the maintenance of health
and prevention of many diseases are the impetus for the antioxidant compounds in fruits
and vegetables monitoring.

Complex of tissue antioxidants in solanaceous vegetables includes a strong system of
low-molecular compounds [3, 4]. Low-molecular AO intercept free radicals, thus reducing
ROS and products of oxidative modification. Formation of the complex of low-molecular
antioxidants in solanaceous fruits under the influence of abiotic factors was investigated by
many authors [5, 6]. However, to maintain normal metabolism in the fruit separated from
the mother plant and to protect plant tissues from oxidative damage, the enzymatic complex
of AO is especially important. It is known that resistance to low temperatures during
storage and slowing senescence is closely related to the high-molecular antioxidants [7, 8]

Three main enzymes - superoxide dismutase (SOD), catalase (CAT) and peroxidase
(PO) - ensure enzymatic system of tissues defense from oxidative damage [9].

SOD is a key enzyme of the first line of antioxidant defense in the cells of all aerobic
organisms [10].That is why some authors propose to evaluate the antioxidant properties of
plant material by determination of SOD activity [11]. SOD catalyzes dismutation of
superoxide radicals. The result of superoxide anions dismutation is hydrogen peroxide.
According to that, a group of enzymes, which can utilize hydrogen peroxide is a necessary
element of antioxidant defense in plants. In the plant cell these enzymes are catalase and
peroxidase that work in the second line of defense. Catalase catalyzes the conversion of
H,0O, into two molecules of water and O, [12]. However, in some cell compartments
catalase is almost absent, thus the functioning of other enzymes, which are involved in
detoxification of hydrogen peroxide becomes necessary. Peroxidases react with hydrogen
peroxide to form oxidation products of the enzyme and water [13].

The activity of antioxidant enzymes of raw fruits and vegetables varies widely and
depends on many biotic and abiotic factors [7-10]. The formation of the enzymatic
antioxidant complex in tissues of solanaceous fruits under the influence of abiotic factors
remains open. Aim of this work was to determine the influence of hydrothermal conditions
on the formation of complex of high-molecular antioxidants in fruits of tomato and pepper.
To achieve this goal it is necessary to estimate the level of enzyme activity of SOD, CAT
and PO for different weather conditions of vegetation period.
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Materials and methods

Two cultivars of tomatoes Rio Grande Original (the Rio Grande) and Novachok and
two cultivars of bell pepper fruits Nikita F1 and Hercules F1 grown under field conditions
in Melitopol district during the 2005 - 2012 years were studied. The amount of
temperatures during growing season, the sum of temperatures during fruit development and
ripening (30 days before harvest for peppers and 40 for tomatoes), and the Seljanin’s
hydrothermic coefficient (HC) as an integrated index of hydrothermic parameters were
calculated according to meteorological data collected in Melitopol.

Determination of peroxidase activity was conducted by titration of undecomposed rest
of hydrogen peroxide in the reaction of pyrocatechol oxidation [Zemljanuhin, A. A. (1985)
Small workshop on Biochemistry [Malyj praktikum po biohimii]]. Catalase activity was
determined by titration of the undecomposed rest of hydrogen peroxide with sodium
thiosulfate [Hrytsayenko, Z.M. et al. (2003) Methods of biological and agrochemical
research plants and soils [Metody biolohichnykh ta ahrokhimichnykh doslidzhen roslyn i
gruntiv]]. SOD activity was determined by estimation of its ability to inhibit the reaction of
auto-oxidation of adrenaline in alkaline medium [Sirota T.V. (2000), 4 method for
determining the antioxidant activity of superoxide dismutase and chemical compounds
[Sposob opredelenija antioksidantnoj aktivnosti superoksiddismutazy i himicheskih
soedinenij], Russian Federation Patent 2144674] (method was modified in the preparation
of raw materials for research). For the measurement of SOD activity to 0,5 g of plant
material 5 ml of phosphate buffer pH=7,8 was added and substance was triturated in a
mortar with glass (on ice). Next, homogenate was transferred to the centrifuge tubes with
0,3 ml of chloroform and 0,6 ml of alcohol and centrifuged at 8000 rpm. 20 minutes. For
spectrophotometric measurements supernatant was used. SOD activity was expressed in
conventional units (CU), which show the percentage of inhibition of adrenaline auto-
oxidation. The content of malondialdehyde (MDA) was determined by the thiobarbituric
method [Musienko, M.M. et al. (2001) Spectrophotometric methods in the practice of
physiology, biochemistry and ecology of plants {ektrofotometrychni metody v praktytsi
fiziolohiyi, biokhimiyi ta ekolohiyi roslyn}].

Results and Discussion

Weather conditions of growing of solanaceous crops during the studies varied in a
wide range (Fig 1).

There were hot and dry years (2005, 2007), as well as cool (2009) and moderately
moist (2006). Three of the eight years of research (2007, 2009, 2012) can be characterized
as a strictly dry as HC was below 0,5 (Tab. 1).

Table 1
Hydrothermic coefficients during growing period of solanaceous vegetables

Years of research

2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 {2012
HC of growing | pepper | 0,87 | 0,90 0,23 0,34 | 041 | 0,67 0,58 |0,16
season tomato | 0,74 | 0,99 0,22 0,59 | 043 | 0,76 0,81 | 0,48
HC of fruit | pepper | 0,00 | 0,80 0,11 0,12 | 0,41 | 0,21 0,46 | 0,07
development
and ripening | tomato | 0,06 | 0,62 0,25 1,03 | 0,42 | 0,18 0,85 | 0,41
period

Number Fruit
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Fig. 1. Weather growing conditions of solanaceous fruits (2005 ... 2012)

HC of solanaceous growing season approached to the optimum only in 2006, reaching

to 0,99 for tomatoes and 0,90 for peppers. Other years can be characterized from severely
to moderately dry in terms of moistening. During fruit development and ripening it wasn’t
raining at all (2005 pepper), or it was raining very slightly.
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SOD activity in both solanaceous crops during years of research ranged from 72 to
95 CU. Variability of SOD for both tomatoes and pepper was insignificant - variation
coefficient didn’t exceed 10%. A varietal difference in SOD activity is insignificant for
both solanaceous fruit (Fig. 2).

100
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80 — ]
70 +
60
50
40
30 +
20 +
10

0

SOD activity, CU

2005 2006 2007 2008 2009 2010 2011 2012

ORio Grande tomatoes ONovachok tomatoes
Nikita pepper W Hercules pepper

Fig. 2. SOD activity in solanaceous fruits, CU

Maximum of SOD activity was fixed in 2006 and 2009 for peppers and in 2011 for
tomatoes. In the same years during fruit development and ripening the minimal sum of
temperatures in combination with sufficiently large rainfall was observed. The lowest SOD
activity was observed in 2007 in hot and arid conditions (HC = 0,22 ... 0,31).

The analysis of pair correlations confirms the inverse dependence of SOD activity on
sum of temperatures during fruit development and ripening of solanaceous crops: r=-0,58; -
0,60 (Fig. 3).

Unlike in tomatoes, in peppers SOD activity is closely dependent on other
hydrothermal indicators. As shown in Fig. 3, weather factors associated with rainfall induce
a SOD activity in fruits of pepper, but have no effect on this enzyme in tomatoes. This fact
indicates higher tolerance of studied tomatoes to the lack of moisture and supports the idea
of reduced SOD activity in response to drought in sensitive plants [14].

Variability of CAT activity in tomato in years of research was high: V'=28,54; 28,74
%, while in the fruit of pepper it remained average: V= 18,32; 18,67 %. Varietal differences
in CAT activity in the fruits of both cultures are insignificant. In the most dry years (2005,
HC of fruit development and ripening period 0,06 (see tab. 1)) the activity of CAT in
tomatoes is 2-3 times lower than in pepper. In years with sufficient moisture during the
period of formation and ripening (in 2008, HC of the period of development and ripening is
1,03) catalase activity is lower than in pepper only by 32 ... 43% (Fig. 4).
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Fig. 3. Significant relationship between weather conditions and the SOD
activity in solanaceous fruits, p<0,05:
1 —the sum of temperatures during fruit development and ripening;
2 —rainfall during the growing season;
3 —rainfall during fruit development and ripening;
4 — HC of growing season;
5 — HC of fruit development and ripening period.
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Fig. 4. CAT activity in solanaceous fruits
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CAT activity remain low in both solanaceous vegetables in 2007, when HC of
growing season and HC of fruit development and ripening period were low. Pepper shows
high CAT activity in years with more rainfall during fruit development and ripening period
(2006, 2009 and 2011). Maximum of catalase activity in tomato was recorded in 2011,
when the sum of temperatures during fruit development and ripening was the lowest.

Analysis of pair correlation dependencies of CAT activity from weather factors
allowed us to establish existence of the strong inverse correlation with the sum of
temperatures during fruit development and ripening for both cultures: r=-0,65...-0,76

(Fig.5).

0,8
0,6 —

0,2 —
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Fig.5. Significant relationship between weather conditions and the CAT activity
in solanaceous fruits, p<0,05:
1 —the sum of temperatures during fruit development and ripening;
2 —rainfall during the growing season;
3 —rainfall during fruit development and ripening;
4 — HC of growing season;
5 — HC of fruit development and ripening period.

The CAT activity in pepper closely depends on factors related to the rainfall. Rainfall
and HC directly influence the induction of CAT activity in fruits of pepper, but have no
effect on this enzyme in tomatoes. As it was noted by some researchers, stress induced by
drought causes a decrease in catalase activity in susceptible varieties, but increase in
tolerant [15].

Peroxidase activity in solanaceous crops differs significantly. PO activity in tomato is
approximately 2.5 times lower than in pepper. The variability of this enzyme is high in both
solanaceous fruits (V= 33,73...51,41 %). However, especially significant differences are in
Rio Grande tomato cultivar - more than 5 times over the years studies (Fig. 6).
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Fig. 6. PO activity in solanaceous fruits:

Maximum of PO activity in different varieties of tomatoes was fixed in different years.
For tomatoes Rio Grande that was 2008, for Novachok - 2011. Both years could be
characterized by high temperatures and rainfall during growing season and rainfall during
the fruit development and ripening period (Fig.1). Peaks of PO activity in pepper fruits
were observed when the highest rainfall fell out during the growing season (2006), and in
2009, while lowest temperatures of the growing season. Minimal PO activity was observed
in 2007 for both species of solanaceous vegetables. The sum of temperatures during
development and ripening of pepper fruit was the highest among other years and also
growing season for tomatoes was characterized by high temperatures that year.

Analysis of pair correlations indicates the presence of a strong significant relation
between peroxidase activity and the sum of temperature during fruit development and
ripening for both cultures (r = -0,63; -0,69) (Fig. 7).

In tomatoes peroxidase is the most related to weather factors comparing to the other
examined antioxidant enzymes. Peroxidase activity in fruits of both cultures shows a
significant direct relationship with rainfall and HC of fruit development and ripening
period. Activity of this enzyme in pepper is also dependent on rainfall and HC of growing
season. It can be associated with a shorter vegetation period in pepper.

The level of malondialdehyde, which is a marker of oxidative stress [16], in peppers is
5-6 times higher than in tomatoes (Fig. 8).
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Fig. 8. Level of MDA in solanaceous fruits
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Maximal levels of MDA in pepper fruits were fixed in dry years (2007, 2008, 2012).
Maximum of MDA in tomato fruit was observed in 2007 and 2010, when the HC of fruit
development and ripening period did not exceed 0,25.

Enzymatic antioxidants are very strongly dependent on each other and explicitly
inversely correlated with the level of MDA (Tab. 2).

Table 2
Pair correlations of enzymatic antioxidants

Fruits Enzyme CAT PO MDA
SOD 0,90 0,87 -0,71

Tomato CAT 1 0,89 -0,80
PO 0,89 1 -0,90

SOD 0,86 0,85 -0,57

Pepper CAT 1 0,92 -0,81
PO 0,92 1 -0,80

Activity of SOD in tomatoes and peppers strongly directly correlated with activity of
CAT and PO (r=0,85...0,90). The same strong correlation is also observed between CAT
and PO: r=0,89; 0,92. Obviously the MDA level increases due to the dismutation of O,"~
and harmful activity of produced H,O,, which is utilized by catalase and peroxidase. In
tomatoes PO shows the highest correlation to the level of MDA, thus indicating its crucial
role in the enzymatic antioxidant defense. In pepper correlations both between CAT and
MDA and between PO and MDA are equally strong. This fact indicates the equal
importance of these enzymes for protection of tissues from oxidative damage.

Conclusions

The sum of temperatures during fruit development and ripening period has the
determining influence on the activity of antioxidant enzymes in tomatoes and pepper. (r = -
0,58 ... -0,76). Rainfall induces activity of superoxide dismutase and catalase in fruit of
pepper, but has no effect on these enzymes in tomatoes. Peroxidase activity in tomato fruit
is the most related to the hydrothermal factors comparing to other investigated antioxidant
enzymes.

Peroxidase activity in both cultures depends on rainfall and hydrothermic coefficient
of the period of fruit development and ripening. Peroxidase activity in pepper fruit also
depends on rainfall and hydrothermic coefficient of growing season. Enzymatic
antioxidants of tomatoes and peppers dependent strongly one another (r = 0,85 ... 0,92) and
are explicitly inversely correlated with level of MDA (r =-0,57 ... -0,90).
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Introduction. The possibility of using of the essential
oil of dill (Anethum graveolens) in dairy products has been
studied. The composition, antimicrobial properties and the
effect of the essential oil of dill on the microorganisms of
starter cultures for dairy products has been studied.

Materials and methods. The chemical composition of
the oil is determined chromatographically. Antimicrobial
effect of the essential oil of dill is determined against Gram-
positive, Gram-negative bacteria, yeasts, fungi and two
cultures for white brined cheese using the agar diffusion
method.

Result and discussion. The analyses of the chemical
composition of the essential oil of dill show that
monoterpenes hydrocarbons (47.97%) dominate, followed
by monoterpenes oxygen (37.52%). Considerably less is the
quantity of sesquiterpenes, aliphatic and aromatic
hydrocarbons.

The studies of the antimicrobial activity of the essential
oil of dill show that there is weak antibacterial and high
antifungal activity.

The antimicrobial effect of the oil against the lactic acid
bacteria included in the composition of the starter culture is
weak. The minimum inhibitory concentration is 0.05% and
the minimum bactericidal concentration is 0.5%. These
concentrations are higher than the concentrations that can be
used in food products.

Conclusion. The essential oil of dill exhibits
antimicrobial activity but does not inhibit the development
of the lactic acid bacteria in the dairy starter cultures. It is a
suitable natural addition to dairy products.
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Introduction

Lactic acid products are food products rich in bioactive compounds in which can be
added natural additions. Water and fats presence in them permits the inclusion of both
water- and fat-soluble substances. It guarantees high absorption of the new product and
hence their optimal functional effect in the organism [3, 13, 14].

It is known that spices and herbs with their rich composition improve the taste and
quality of food products in which are used [1, 2, 4]. Contained in them essential oils have
antimicrobial effect which makes it possible to use them as natural preservatives [2, 9, 10,
11, 12].

Dill (Anethum graveolens L.) is an annual plant of the family Apiaceae
(Umbelliferae), which is used to spice up dishes. Fresh dill is sweet and acrid taste. It is
used to improve the taste of salads, milk and mayonnaise sauces, marinades and cheese [1,
6].

Essential oil of dill is widely used in the food industry - to flavor pickles, marinades,
sauces, soups, meat, fish and other preserved food, cheeses, in medicine- in medicines for
gastric diseases, in preparations against bronchitis and bronchial asthma, in cosmetics and
less in the perfume industry [1, 4, 6].

The oil has antiseptic and antispasmodic effect [1, 6, 13,15].

The purpose of this work is to explore the possibilities for using of essential oil of dill
in dairy products by examining the composition, antimicrobial properties, and its effect on
microorganisms of starter cultures for dairy products.

Materials and methods
1.Materials

1.1 Oil of dill has been used, provided by the company Vigalex Ltd, Sofia

1.2 Test microorganisms

To determine the antimicrobial activity of the oil of dill are used test cultures from
NBIMCC - National Bank of Industrial Microorganisms and Cell Cultures, Sofia: Gram-
positive: Staphylococcus aureus ATCC 6538, Bacillus subtilis ATCC 6633, Gram-negative:
Escherichia coli ATCC 8739, Pseudomonas aeruginosa ATCC 9027, Salmonella abony
NTCC 6017; Yeasts: Saccharomyces cerevisiae ATCC 9763, Candida albicans ATCC
10231; Fungi: Aspergillus niger ATCC 16404, Penicillium chrysogenum, Fusarium
moniliforme.

1.3 Starter cultures

Two starter cultures have been used for white brined cheese: mikro MILK TBMCI,
contains: Streptococcus thermophilus, Lactobacillus delbrueckii subsp. bulgaricus,
Lactococcus lactis subsp. lactis, Lactobacillus lactis subsp. cremoris, Lactobacillus casei,

,,L.B Bulgaricum” JSC LBB CM 310-40 with composition: Lactobacillus delbrueckii
subsp. bulgaricus, Streptococcus thermophilus, Lactobacillus casei, Lactobacillus
helveticus, Lactococcus lactis.

2. Methods
2.1 Determination of the composition of the essential oil of dill
The chemical composition of the oil was determined chromatographically. For GC

analysis were used apparatus: GC 7890 A with MSD 5795 C; Temperature program 40°C
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for 3 min then 5°C/min to 300°C for 5 min, run time 60 min; Column: HP-5SMS (30 m x
250 pm x 0.25 pm); Gas: helium with a flow rate of 1 cm®/min.

2.2 Determination of the antimicrobial activity of oil of dill by agar diffusion method

The experiments were conducted on Tryptic Soy agar (Biolife) — for bacteria and
Sabourad- dextrose agar (Biolife) for the yeasts and fungi. The oil of dill was tested at
concentrations 100; 50; 10; 5; 1; 0.5; 0.1; 0.05% in solvent 1% Tween 80.

The diameters of the zones of the growth inhibition were measured in mm with a
digital caliper, such as up to 15 mm microbial culture is less sensitive; from 15 to 25 mm —
sensitive and over 25 mm — highly sensitive.

The experiments were conducted in parallel with controls from the solvent, taking into
account and correct its effect.

2.3.Determination of the minimum inhibitory concentration (MIC) and minimum
bactericidal concentration (MBC)

MIC and MBC were determined according to the methods describe by Andrews [7],
Barros et al. [8] u Smith-Palmer et al. [16].

2.4 Determination of the minimum inhibitory concentration (MIC) and minimum
bactericidal concentration (MBC) of the oil of dill on the microorganisms in starter
cultures

The following concentrations of the oil were prepared: 1; 0,5 ; 0,1; 0,05 and 0,01 % in
solvent sterile 1% solution of Tween 80.

The growth of the bacterial cultures was assessed by comparing the number of the
lactic acid bacterial in each suspension with that one of the control (bacteria suspension
without oil). Inhibition of the growth of the lactic acid bacteria is read at that concentration
of the essential oil in which is established 90% reduction in the number of lactic acid
bacteria compared to the control samples.

2.5 Studying of the influence of the oil of dill at concentrations suitable for the
addition in food products on the microorganisms of the starter cultures

It is conducted according to the procedures for determining to the total number of
lactic acid bacteria in starter cultures [5].

All results are presented as average of three parallel experiments.

Results and discussion

Table 1 presents the chemical composition of the essential oil. The data shows that the
oil contained 31 components, of which the greatest amount are: carvone (35,03 %),
limonene (25,44 %) and phelandrene (20,45 %). From the identified 93,6% less than 6%
are 28 components. The content of the main components of the oil is not different from the
data in the literature [1, 13, 15].

Figure 1 shows the distribution of the components of the oil groups. The data shows
that the monoterpenes hydrocarbon (47,97 %) dominate, followed by monoterpenes oxygen
(37,52%). Significantly lower is the amount of sesquiterpenes, aliphatic and aromatic
hydrocarbons.

The data from figure 2 shows that the dill oil acts weakly on the Gram- positive
bacteria Staphylococcus aureus (13,6 mm diameter of the zone) and Bacillus subtilis (14,9
mm diameter of the zone). Gram-negative bacteria Pseudomonas aeruginosa is sensitive
to the oil (18,9 mm diameter of the zone of inhibition of the growth) while Escherichia
coli (13,5 mm) and Salmonella abony (14,2 mm) are less sensitive.

With the exception of Fusarium moniliforme, which is insensitive to the effect of the
oil, the growth of all tested fungi and yeasts is suppressed by the oil. Its antimicrobial
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activity is highest against Penicillium chrysogenum (35,0 mm diameter of the zone),
Aspergillus niger (25,9 mm diameter of the zone) and Candida albicans (21,2 mm
diameter of the zone).

The results of the antimicrobial activity of the oil of dill are shown in Figure 2 and 3.

Table 1

Chemical composition of the essential oil of dill
Components RI % Components RI %
a-Thujene 929 0,16 Bornyl acetate 1285 0,08
a-Pinene 939 1,04 a-Copaene 1378 0,11
Camphene 954 0,13 a-Cubebene 1385 | 0,17
B-Pinene 971 0,11 B-Caryophyllene 1419 0,16
o-Phelandrene 1003 20,45 B-Cubebene 1429 0,13
p-Cymene 1024 0,33 y-Muurulene 1478 | 0,22
n-Heptacosane 2700 0,08 6-Cadinene 1523 0,11
o-Limonene 1030 25,44 n-Nonadecane 1900 0,12
(Z2)-p-Ocimene 1038 0,22 n-Eicosane 2000 | 0,07
y-Terpinene 1060 0,19 n-Heneicosane 2100 | 0,08
trans-linalool oxide 1082 0,14 n-Docosane 2200 0,11
cis-Limonene oxide 1104 0,17 n-Tricosane 2300 0,06
3,6-Dimethyl-2,3,3a, 4,5, | 1185 6,22 2400 | 0,13
7a-hexahydrobenzofuran
(Dill ether) n-Tetracosane
cis-Dihydrocarvone 1198 0,39 n-Pentacosane 2500 0,15
trans-Dihydrocarvone 1205 1,71 n-Hexacosane 2600 0,09
Carvone 1248 35,03

Contents of the components in the dill oil

0% 20% 40% 60% 80% 100%

H Monoterpenes hydrocarbons [0 Monoterpenes oxygenated Sesquiterpenes hydrocarbons

Aliphatic hydrocarbons [J Aromatic hydrocarbons (] Others

Figure 1. Distribution of the components of the dill oil
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Figure 2. Antimicrobial activity of the dill oil
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Figure 3. Antimicrobial effect of 50, 10, 5 and 1 % solutions of the dill oil
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The both Gram-positive and Gram-negative bacteria are weak sensitive to the
solutions of the dill oil (fig. 3). The growth of Escherichia coli is not inhibited even by
50% solution of the essential oil. With the exception of Bacillus subtilis, Pseudomonas
aeruginosa, Saccharomyces cerevisiae and Candida albicans the other microorganisms are
resistant to the effect of 10% solution of the oil. Bacillus subtilis is less sensitive to 5%
solution of the oil. The growth of all tested microorganisms is not inhibited by 1% of the
dill oil. Consequently, the oil has weak antibacterial and high antifungal activity.

To be used in dairy products the essential oil should not inhibit the development of the
lactic acid bacteria contained in the dairy starter cultures. In this connection, the influence
on the lactic acid bacteria from the two starter cultures is analyzed. The obtained results are
shown in Table 2.

Table 2
Effect of solutions of essential oil of dill on the growth of lactic acid bacteria from starters
for dairy products

Total number of viable Total number of viable
Concentration Lactobacillus sp. S’;:;T% fttilsus
Sample of essential oil (cfu/ cm®) Ty
(7o) LBB CM LBB (cclfxluj o
310-40 TBMCI 310-40 TBMCI
Control 0 3,1x107 2,8x107 1,4x10° 2,4x10°
0,01 2,2x107 1,7x10 9,1x10’ 3,2x107
Dill oil 0,05 7,3x10° 1,2x10° 1,7x10° 4,5x10°
0,5 0 0 0 0
1,0 0 0 0 0

The data shows that the growth of three species Lactobacillus, participating in the
composition of the two starter cultures is not affected by the 0,01 % solution of the
essential oil. 0,05 % solution of the oil substantially inhibit the growth of Lactobacillus
sp.. The number of viable colony forming units decreases strongly with both starter
cultures. By increasing the concentration of the oil over 0,5 % it does not observe growth of
Lactobacillus sp. Therefore the MIC of the oil of dill against Lactobacillus sp. is 0,05%,
and MBC is 0,5%.

The table also shows that the oil of dill affects analogically the growth of
Streptococcus thermophilus and Lactococcus lactis — 0,01% weakly inhibits their
development , 0,05% vastly inhibits them and completely killing them. Therefore MIC of
the dill oil against Streptococcus thermophilus and Lactococcus lactis is 0,05 %, and MBC
is 0,5 %.

The addition of essential oils in food products requires an appropriate amount so as not
to deteriorate their quality. On the other hand, they must not have depressing effect on the
specific microorganisms, involved in the preparation of the fermented milk product. In this
connection, the influence of the dill oil is analyzed at concentrations 0,0008, 0,002 and
0,003 %, which can be used in food products [1]. The obtained results are shown in Table
3.
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Table 3
Effect of the essential oil of dill on lactic acid bacteria from starter cultures for dairy products

. Total number of viable Total number of viable S.

Concentration . . .
of the essential Lactobac:lh;s sp. thermophilus an3d L. lactis

Sample oil (cfu/cm’) (cfu/ cm’)
LBB CM LBB CM
o,

(%) 310-40 TBMCl1 310-40 TBMCl1

Control 3,3x10’ 2,8x10’ 2,3x10° 2,5x10°
0,0008 2,5x107 2,9x107 2,7x10° 2,8x10°

Dill oil 0,002 3,0x10’ 2,0x10’ 2,2x10° 2,5x10°
0,003 2,4x10’ 2,5x10’ 2,4x10° 2,6x10°

The growth of Lactobacillus in the two starter cultures used is not affected by the
presence of the essential oil of dill in concentrations which can be used in food products.
The number of colony forming units with the addition of essential oil is approximately
equals to the number of the colonies in the control samples. S. thermophilus and L. lactis is
also not sensitive to the used concentrations of the dill oil in the tested starters: LBB CM
310-40 and TBMCI.

The used amounts of the essential oil of dill do not affect negatively on the
development of the lactic acid bacteria in the tested starter cultures. Our results are
confirmed by those of the literature [13].

Conclusion

The essential oil of dill exhibits antimicrobial activity but does not inhibit the
development of the lactic acid bacteria in the dairy starter cultures. Minimum inhibitory
concentration of the dill oil against  Lactobacillus sp., Lactococcus lactis  and
Streptococcus thermophilus is 0,05 %, and minimum bactericidal concentration is 0,5 %.
The essential oil of dill is suitable natural addition to dairy products.
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Introduction. The important task of contemporaneity is the
search of multifunctional metabolically active additives that
can improve the chemical composition and other consumer
characteristics of meat emulsion products.

Materials and methods. Experimental studies were
performed at semi-automatic penetrometer «Labor» for limiting
shear stress measurement of sausages, rotational viscometer
«Reotest-2» for viscosity measurement of pates. Optical
microstructure analysis, determination of composition and
digestibility of proteins were carried out by traditional methods.

Results and discussion. The influence of protein and
mineral additive on the water binding, structure-mechanical,
microstructural and consumer characteristics of sausages and
pate products was determined. The use of additive in an amount
of 7.5% allows to increase moisture-binding ability of sausages
and pates to 4...9%, to decrease limiting shear stress of
sausages at 2.5...6% and the viscosity of pates at 300...350
Paxsec. and to improve microstructural product characteristics
without deterioration of organoleptic properties.

The use of additive provides more even distribution of
components in the sausages and pates structure, that stipulates
the structure homogeneity and prevents the defects origin in the
finished products. It was proved, that the additive use allows to
increase the moist content at 0.7...1.1%, the protein content at
0.3...0.8% and the content of digestible calcium compounds in
the finished product to the level 550-700 mg / 100g. The
investigation of protein digestibility by proteolytic enzymes of
the gastrointestinal tract showed the better protein hydrolysis
degree of products at 11.5...13% compared to control. The
additive use in sausages and pates composition on account of
their chemical composition improvement and protein
digestibility increase provides higher biological value of
developed products. The obtained results were tested under
industrial conditions.

Conclusions. The positive effect of protein and mineral
additive on the water binding, structure-mechanical,
organoleptic characteristics and biological value of meat
emulsion products compared to existing market analogues was
proved.
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Introduction

An important task of the modern nutrition science is the improvement of food
products’ consumer characteristics. One of the main ways to solve this problem is the food
products enrichment with digestible forms of deficient nutrients. Numerous studies
convincingly argue that calcium is one of the most deficient mineral elements in the diet of
modern man. This problem is primarily not in deficiency of calcium, but in deficiency of its
digestible forms [1-4]. It’s known that protein-binding calcium is the most metabolically
active form of calcium. Exactly in this state the calcium is contained in dairy products,
which are known to be the best source of it. However, the global shortage of raw milk
necessitates the search of new sources of digestible calcium and development of new
fortified foods.

Most modern technologies of food production enrichment with calcium include the use
of such forms as citrate, lactate, chloride, gluconate, carbonate etc. However, these forms
provide only maintenance of the calcium level in blood, preventing its “washout” from
human bones, but this does not guarantee calcium assimilation and deposition in tissues [5-8].

Based on the above, the actual problem is the search new sources of digestible calcium
compounds and new health products with their use.

Therefore, we proposed the use of developed in Kharkiv State University of Food
Technology and Trade (KSUFTT) protein and mineral additive (PMA) which contains
protein and mineral calcium and magnesium. The proposed additive is a complex where the
protein component is represented by partially hydrolysed collagen structures which are used
as a matrix for sorption of mineral elements (calcium and magnesium). The calcium content
is possible to regulate by controlling sorption processes during the PMA obtaining. The
mineral calcium compounds in the form of citrate, which can effectively maintain the level
of calcium in the blood, and organic protein-binding form with high metabolic activity
providing a deposition of calcium in the tissues are present in the composition of PMA.
This additive is a powdery system with neutral organoleptic characteristics and high affinity
for meat raw material. PMA contains 6...7% of moisture, 74...76% of protein, 8...9% of fat,
10.0...10.5% of ash, 7.0...7.5% of calcium [9-10].

We proposed the PMA use as a part of boiled, boiled-smoked sausages and pates, in
technologies of which the use of functional additives based on hydrolyzed collagen is
widespread. However, the use of PMA will allow not only to regulate the technical
characteristics of systems and consumer properties of the final product, but also to give it
expressed sanitary properties. Therefore, the study of PMA effect on consumer
characteristics of the developed product is of current interest.

Materials and methods

Experimental studies were performed using traditional and generally known methods.

The moisture-binding ability (MBA) of systems was determined by pressing method
[11]. On a glass plate 10x10 cm, covered with polyethylene wrap, filter paper was placed.
In the center of the filter paper sample weighed with an accuracy of 0,001 g was placed,
then it was covered with polyethylene wrap and glass plate. The upper glass plate in the
middle was pressed with 1000 g weight. Weight was kept for (10x60) seconds.

After the required time the weight, glass plate and wrap were removed. A wet spot
formed under the weight pressure on the sample was marked with pencil, and its area (R)
was calculated.
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The moisture-binding ability is determined by the formula:

_0-8,4-R

S -100% ,

where S — bound moisture content, %;

Q — general moisture content in sample, mg;

8,4 — moisture content in 1 cm” of wet spot, mg;

R — area of wet spot, cmz;

N — sample weight, mg.

Limiting shear stress (LSS) of sausage products was performed on semiautomatic
penetrometer «Labor» [12]. The conical indenter was used to determine the degree of
penetration. The immersion of indenter into the sample under study for 0,1 mm was
accepted as a unit of penetration. Limiting shear stress (LSS) was determined using the
formula:

kxm
Q0= h2 ’

where Q, — limiting shear stress, Pa;
k — constant of the cone, that depends on the angle a at the vertex (o = 60°, k = 2,1);
m —mass of the cone, kg;
h — depth of immersion of the indenter, m.
Dynamic viscosity was determined on a rotary viscometer “Reotest 2” using
cylindrical measuring device by Kuet [12].
Shear stress was determined by formula:

0=01za,
where z — constant of the cylinder;
o — indications on the scale of the device.
Coefficient of dynamic viscosity was determined using the formula:

n==,
£

On the basis of experimental data effective viscosity neg(€) curves were built.

Microscopic studies of the structure of experimental and control samples of meat
products were carried out by generally accepted methods [13]. Samples for histological
examination of the size 10-15 mmx5-10xmmx2-4 mm were excised, wrapped in
cheesecloth and subjected to fixation for 48 ... 72 hours in 10% neutral formalin aqueous
solution. Further processing of the material was carried out by laundering fixator with tap
water, dehydration in alcohols of increasing concentrations up to absolute and filling with
paraffin by generally accepted methods.

Slices were prepared with a rotary microtome, moved and fixed on the slide and
stained with hematoxylin-eosin after deparaffinization. Obtained micropreparations were
viewed with the microscope «Granumy.

Determination of the chemical composition was carried out by standardized methods
[11].

The moisture content in the samples was determined by drying at 105...110°C. Ash
content was determined by burning of the sample at 400...500°C. The content of calcium
was determined titrimetric in a mineral residue. The content of total nitrogen was
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determined by Kjeldahl method. The quantity of protein nitrogen was determined as the
difference between quantities of total and non-protein nitrogen. Lipid content was
determined gravimetrically with extraction by Bligh E. and Dyer W. [11]. Lipid content
was calculated by the formula:
[V,
G =[ ol )100,%

Vy-a

where 1 — amount of lipids in the aliquot, g;

Vot — total volume of chloroform extract of lipids, ml;

V. — volume of the aliquot, ml;

a —sample weight, g.

In vitro digestibility of finished meat products proteins by proteolytic enzymes of the
gastrointestinal tract (pepsin and trypsin) was performed with the method of Pokrovsky and
Ertanov [14]. Method consists of the gradual effect of the system of proteinases including
crystalline pepsin and trypsin on the proteins of studied object.

Fermentation was held in two stages, lasting 60 minutes each. The first stage of
fermentation by pepsin occurs at pH 2.0, the second stage of fermentation by trypsin occurs
at pH 8.0.

Product samples, that contain 150 mg of protein, are placed in 2 test tubes. Into every
tube 15 cm?® of 0,02N HCI solution is added. In the experimental tube 15 mg of pepsin is
added. The control tube does not contain enzyme. Samples are incubated at 38 °C during 60
min with constant stirring. In order to determine soluble products of pepsinolysis 0.2 cm* of
hydrolyzate is taken from each tube, then 2 cm® of 10% solution of trichloroacetic acid is
added, mixtures are kept for 20 minutes at room temperature and then centrifuged for 10
min. at 6000 rev / min. The amount of soluble products of pepsinolysis of protein in pellets
is determined by Lowry [11]. The degree of the protein break-up under the action of pepsin
is calculated.

To provide trypsinolysis contents of experimental and control tubes are neutralized
with alkali and added 15 cm® of 0.08 N solution of NaHCO;. 30 mg of trypsin is added to
the experimental tube. Trypsinolysis is held at 38 °C during 60 min with constant stirring of
tubes’ content. In order to determine the total digestibility (the quantity of soluble protein
hydrolysis products after sequential action of pepsin and trypsin) of samples 0.2 cm® of
hydrolyzate is taken from tubes, then 2 cm® of 10% solution of trichloroacetic acid is added,
tubes are kept for 20 minutes at room temperature and centrifuged for 10 min at 6000 rev /
min. The amount of soluble protein hydrolysis products in pellets is determined by Lowry
method [11]. The protein digestibility and the degree of the protein break-up under the
action of trypsin is calculated.

Results and discussion

Moisture-binding and structure-mechanical properties are ones of the main physical
and chemical parameters that characterize consumer characteristics of meat products with
emulsion structure. Consider this we studied the moisture-binding ability (S), limiting shear
stress (LSS) (Q) and the viscosity (1) of developed products depending on the additive
contain in the system (m). The results are shown in Fig. 1-3.
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Fig. 1. Moisture-binding ability of meat Fig. 2. Limiting shear stress of sausage
products with emulsion structure: products:
1 — fine dispersed (boiled sausages); 2 — coarse 1 — boiled sausages; 2 — boiled sausages after
dispersed (boiled-smoked sausages); 3 — pates. storage (t = 1...6°C, t= 15 days); 3 — boiled-

smoked sausages; 4 — boiled-smoked sausages
after storage (t = 1...6°C, t= 30 days).

The graph shows that the PMA addition leads to MBA increase of systems.
Considering the moisture-binding properties the most rational PMA content is at the level
7...9%, which provides MBA increase for 4.1...9.5%. At the increase of the PMA content to
10% MBA increase hardly occurs. In our opinion, MBA increase in experimental
specimens with PMA addition is due to several factors. Firstly, due to the porous
hydrolyzed collagen structure of additive moisture fixes in the pores and adsorbs on the
surface of polymers. This moisture does not press out during the experiment. Secondly,
binding of moisture is due to the calcium-donor properties of additive. A well-known fact is
the improvement of moisture-fixing properties of calcium-binding proteins in the presence
of Ca" ions. In the composition of meat raw material there are myofibrillar proteins such as
myosin and actin, which have expressed calcium-binding properties. Apparently, these
proteins interact with ionic calcium of PMA, what leads to increase of moisture-binding
properties of the system.

The results of LSS study show that the PMA addition results in reduction of it, while
according to the Rebinder’s classification all experimental samples of pates are classified as
viscoplastic bodies with good ability to spreading and samples of sausage products as
considerably solids. Herewith varying of the additive content from 2.5 to 10% leads to LSS
changes at (23...64)x10* Pa in sausage products and at 35...59 Pa in pates. Some LSS
changes are probably caused by increase of moisture-binding of the system and decrease of
the part of raw meat proteins, which are the main structuring agents. This decrease in LSS
would not adversely affect the quality of finished product.
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Fig. 3. The viscosity of freshly made pates:
1 — traditional recipe (control); 2 — pates with 2.5% of PMA; 3 — pates with 5% of PMA;
4 — pates with 7.5% of PMA; 5 — pates with 10% of PMA.

Analysis of the results shows the decrease of viscosity of pates with the addition of
PMA, that is predictable because of reducing of raw meat part and consequently
myofibrillar and sarcoplasmic proteins, which are the main structuring agents in meat
systems. The viscosity fall with increase of shear rate is unsharp, that indicates
nondesruption of the pate’s structure. So there is a tendence to a sharp viscosity decrease
with addition of PMA up to 7.5% and inhibition of viscosity decrease when PMA content
approaches to 10%. It causes no need for PMA use in quantities more than 7.5%.

At the next stage the research of microstructure of experimental samples of sausage
and pate products was carried out in order to determine the nature of interaction between
the components of disperse systems. Photomicrographs of the samples structure are shown
at Fig. 4-7.

Photomicrographs clearly show, that components of coarse dispersed meat and pate
systems are uniformly distributed throughout the mass. Fat fraction tightly contacts with
aquatic environment and system components. The impregnations of connective tissue
proteins with tight contact with dispersed environment and muscle fragments of systems are
expressed. Connective tissue proteins of PMA provide “structuring” of dispersed
environment and moisture binding. We see a positive PMA influence on the mince
structure. It looks like more homogeneous system with uniform distribution of fat, muscle
and connective tissues. There are less expressed compared to control clusters of fat and
connective tissues.
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Fig. 4. Heat treated coarse dispersed Fig. 5. Heat treated coarse dispersed sausage

sausage mince (control) (hematoxylin and mince (7,5% of PMA) (hematoxylin and
eosin, *240). eosin, “240).

Fig. 6. Heat treated pate (control) (hematoxylin Fig. 7. Heat treated pate (7,5% of PMA)
and eosin, *240). (hematoxylin and eosin, “240).

Therefore, histological studies show structure-forming effect of PMA due to the
forming of disperse phase, which has a high affinity for meat raw products, and disperse
environment for interaction between liquid fraction and particles of meat systems.

Further investigation of organoleptic characteristics of the developed product showed
PMA positive effect expressed in texture and colour characteristics improving due to the
stabilizing colour influence of calcium citrate contained in the additive. PMA negative
influence on taste and flavor characteristics of products was not found.

The studies of determination of the developed products chemical composition and
digestibility of proteins by proteolytic enzymes of the gastrointestinal tract were performed.
The research results are presented in Fig. 8 and Table 1.

It can be seen that the developed products are characterized by high content of protein
and mineral compounds, particularly calcium. Herewith lipid content in the system slightly
reduces. The other important aspect is the study of protein digestibility by enzymes. The
research of digestibility of proteins in vitro convincingly proves that proteins of developed
products are better digested by proteolytic enzymes of the gastrointestinal tract. The total
digestibility of experimental boiled sausages is more at 12.6, pates — at 14.7 mg of
tyrosine/g of protein compared to control products. The increase in digestibility occurs
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during both stages: pepsinolysis and trypsinolysis. It is caused by thermal hydrolysis of
collagen at the stage of PMA obtaining, which makes collagen digestibility better. Besides,
larger moisture content makes proteins more accessible to the action of proteases.

Table 1
Chemical composition of sausage products
Sample name Content, %
Moisture | Protein Fat Ash Calcium

Boiled sausage extra
.. + + +
(traditional technology) 65,1+1,5 | 14,7+0,5 |18,5£0,5| 1,7+0,1 | 0,017+0,005

Boiled sausage (7,5% PMA) | 65,8+1,5 | 15,0£0,5 |16,9+0,5| 2,3£0,1 | 0,5624+0,04

Pate extra
(traditional technology) 51,2+1,5 | 15,5+0,5 [22,8+0,5| 1,8+0,1 | 0,012+0,005

Pate (7,5% PMA) 52,3+1,5 | 16,3£0,5 |21,2+0,5| 2,4+0,1 | 0,576+0,04
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Boiled sausage Boiled sausage Pate (control) Pate 7,5% PMA
(control) 7,5% PMA
pepsinolysis O trypsinolysis

Fig. 8. The digestibility of proteins of boiled sausages and pates by proteolytic
enzymes of the gastrointestinal tract.

Conclusions

1. PMA use in meat products with emulsion structure provides the preservation of
traditional physical and chemical characteristics inherent to these products.

2. Moisture-binding ability increase on the background of limiting shear stress decrease of
sausages and viscosity of pates indicates some changes in sensory products perception
towards improving juiciness and tenderness.

3. Microstructural studies let to confirm the PMA structure-forming effect by interaction
between dispersed environment and heterogeneous dispersed phase, components of
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which have a high affinity for fatty and meat raw products. This allows to prevent fat-
bouillon edemas during the production and to ensure homogeneous structure.

PMA use in the composition of meat emulsion products provides the improvement of
nutitional and biological value of the finished products due to an increase of protein
content at 0.3 ... 1.0% and digestible calcium compounds content to the level 562 ...
910 mg/ 100 g of product. The moisture content increase at 0.6 ... 0.9%, the fat content
decrease at 1.6 ... 2.5%, the carbohydrates content decrease in pates at 0.9% is also
typical. The total increase of digestibility is 12.3 ... 14.7 mg of tyrosine / 1 g of protein
is due to the considerable degree of hydrolysis and hydration of collagen fibers in the
composition of PMA.

PMA use in the meat emulsion products composition provides the improvement of
products consumer characteristics and ensures its competitive advantages over existing
market analogues.
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Introduction. The question of drawing new types of alcoholic
beverages with reduced toxicity. The aim was to determine the
histological characteristics of the structure of the liver when
administered to Wistar rats of different types of alcoholic liquors
with low toxicity.

Materials and Methods. The experiment used four groups of
animals that used different types of liquors developed. Microscopy
made on microscope Axiostar-plus, photography - the camera
Progress C10. On the computer image micropreparations held
kartometriya ("VideoTest").

Results and discussion. The degree of liver damage in rats of
different groups in the use of experimental infusions. Determined
that the area of intact nuclei hepetotsytiv an average of 32,70 +
0,78 um2. In intact animals trabeculae level, the lumen of
sinusoids is absent, the cytoplasm is compact (less enlightened)
and contains little glycogen. In animals, the first main group (40%
of long term use of water-alcohol mixture) revealed histological
features of alcoholic liver disease with the formation of various
animals in this group of chronic hepatitis varying degrees of
activity. Hepatocytes have large nucleus, an area of 43,25 +
1,Imkm2. In the second study group (40% of long term use of
water-alcohol mixture with the addition of plant material) structure
of the liver is preserved, distinct trabeculae, education sinusoids
visible. The nuclei of hepatocytes have a slightly smaller footprint
compared to the first main group 38,8 = 1,05 um2. In the third
main group (prolonged consumption of 40% alcohol mixture with
the addition of vegetable and animal raw materials) histostructure
liver preserved, trabeculae level, the presence of foci of cytolysis
of hepatocytes were observed. The nuclei of hepatocytes have a
minimum area of 33,57 + 0,91 um2 compared to other major
groups; value of this indicator unreliable different from the group
of intact animals. It is proved that the addition of a mixture of plant
and animal products improved morphofunctional state of the liver
in the absence of background lesions cytolysis of hepatocytes and
hepatocyte nuclei normalization value.

Conclusions. Developed alcohol tinctures reduce the toxic
effects of alcohol on the liver.
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Introduction

Nowadays in the world there is a spread of alcoholism. Parallel to this process is
increasing concomitant somatic pathology with emphasis on the cardiovascular system and
liver. According to available data, about 5% of the world population does not drink alcohol,
40% - almost 30% - moderate, 15% - take a lot of alcoholic beverages, and 10% of people
who suffer from alcoholism [1]. According to the research company TNS Ukraine prefer
hard alcohol prefer 58% compatriots. Today the level of alcohol consumption in Ukraine is
among the highest in the world and is about 20 liters of absolute alcohol per capita per year,
at a time when according to the World Health Organization alcohol consumption higher
than 8 liters leads to the degradation of the nation [2]. Clearly expressed the need to saturate
the market with quality alcohol. One of the promising areas of new alcoholic beverages is
input to the formulation of appropriate plant and animal matter - alkoprotektoriv that reduce
the toxic effects of ethanol and products of its transformation to internal organs [3-4]. The
developed tools have combined the taste and aroma of the corresponding alcohol, produced
from natural raw materials available and have a strong ability to weaken manifestations
postintoksykatsiynoho alcohol syndrome and does not influence the effect of alcohol
intoxication [5]. Background confirms a large number of as modern studies [6-9], and in
previous years [10,11], indicating the great interest of scientists around the world to this
problem.

The aim of our work was to determine the histological characteristics of the structure
of the liver when administered to rats of different types of alcoholic liquors.

Materials and methods

The study was conducted on 20 Wistar rats weighing 200 ... 250 g, contained in
standard vivarium conditions for 21 days. The experiment used the following groups of
animals: one group (control) — intact rats in which alcohol is injected; the second group -
rats injected water-alcohol solution (40% vol.) The third group — rats injected water-alcohol
mixture (40% vol.) which includes prescription composition Echinacea purpurea root,
Rhodiola rosea root, chokeberry; fourth group — rats injected alcohol mixture (40 vol.%)
consisting of Echinacea purpurea root, Rhodiola rosea root, chokeberry, as a solvent - dairy
(cottage cheese from under) with the addition of serum glucose. The animals were injected
with alcohol in an amount of 5 mg/kg, intragastric.

After conducting the alcohol and fill in paraffin samples of liver tissue of experimental
animals used for cooking micropreparations that stained with hematoxylin-eosin, by Van
Hizonom pikrofuksynom, halotsianin-chrome alum in total nucleic acid set-Shik reaction to
glycogen and neutral glycosaminoglycans. Microscopy made on microscope Axiostar-plus
(Zeiss, FRG) photography - the camera Progress C10. On the computer image
micropreparations held kartometriya ("VideoTest" - RF).

Results and discussion
In intact animals trabeculae level, the lumen of sinusoids absent, indicating a lack
sklerotyzatsiyi their walls and consequently decrease of sinusoids after leakage of blood in

the derivation of experimental animals. The nuclei of hepatocytes - rounded, moderately
heterohromni. Area nuclei hepetotsytiv an average of 32,70+0,78 mkm® (Table 1).
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Table 1
Morphometry of liver hepatocytes biological objects
Group of Control Hydro- Hydro-alcoholic | Alcoholic liquid at 40.
laboratory Intact rats alcoholic liquid, | Liquid 40 vol. % | % Based on vegetable
rats (First group) 40 vol. % from plant and animal products,
(Second group) material (fourth group)
(third group)
Core area 32,70+0,78 43,3+1,07 38,8+1,05 33,57+0,91
hepatocytes t,.1=8,01 t3.,=4,66 t4.1=0,73
(mkm?) P2.1<0,001 P3.1<0,001 par>0,1
t2_3:3,01 t3_4:3,77
p2_3<0,0 1 P3 _4<0,00 1
t2_4:6,95
P24<0,001

The cytoplasm is compact (less enlightened) and contains little glycogen. The
cytoplasm also marked a significant amount of RNAs. Around triads small macrophage-
lymphocyte infiltration. Around the central veins and triads are small sclerosing stroma
(Fig. 1).

Fig. 1. Liver intact animal group. Liver trabeculae are well-preserved hepatocytes. Paint
hematoxylin-eosin. Zagreb 400

In animals, the first main group (40% of long term use of water-alcohol mixture)
revealed histological features of alcoholic liver disease with the formation of various
animals in this group of chronic hepatitis varying degrees of activity as persestyruyuchoho
and aggressive. According to two of the five animals in the liver parenchyma in the second
region dolok observed the presence of foci of cytolysis, sometimes with abundant
macrophage-lymphocytic infiltration. Collagen about triads and central it progresses.
Macrophage-lymphocytic infiltrate at the triad - a multicellular. The first and the third zone
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of hepatic lobules trabeculae clear, wide lumen of sinusoids, which can be explained by the
appearance of collagen in the wall of sinusoids. Endeteliotsyty in places sinusoid killed,
you will notice a dramatic increase in residual macrophages - Kupffer cells. Hepatocytes
have large nucleus, an area of 43,25+1,1mkm?, t=8,01, p<0,001. In the cytoplasm, glycogen
is absent, there are small rounded transparent vacuoles, lipid apparently, that starts in the
liver parenchymal fatty degeneration (Fig. 2).

Fig. 2. Liver animals first main group. Trabekulyarnist somewhat broken. In the cytoplasm of
hepatocytes contained numerous vacuoles. Refers areas cytolysis.
Cytoplasm poorly painted RNA. Paint halotsianin-chrome alum. Zagreb 400

In the second study group (prolonged use of 40% water-alcohol mixture with the
addition of plant material) preserved liver structure, distinct trabeculae, sinusoids visible
gaps, the number of Kupffer cells in endothelial sinusoids vystiltsi increased compared with
intact animals. In some animals of this group in the second region of hepatic lobules are cell
cytolysis with small areas of macrophage-lymphocytic infiltration. However, compared to
the first main group observed some signs of improvement hepatocytes. The nuclei of
hepatocytes are slightly smaller area compared to the first main group (38,8+1,05 mkm®,
t=4,66, p<0,001), while comparing this measure intact group difference in the direction of
increasing retained. Also in most animals in the cytoplasm of glycogen stored in small
numbers, but equally fine crumbs. Parenhymatozna fatty less pronounced than in the
previous group (see Fig. 3).

In the third main group (long-term consumption of 40% alcohol mixture with the
addition of plant and animal materials) hystostructure liver preserved, trabeculae level, the
presence of foci of cytolysis of hepatocytes were observed. The nuclei of hepatocytes with
minimal area (33,57+0,91 mkm?, t=0,73, p>0,1) compared to other major groups; value of
this indicator unreliable different from the group of intact animals. The cytoplasm of
hepatocytes is much less than in the preceding main groups has fat vacuoles, they look very
small, pulverized. Glycogen represented various animals of this group in different ways,
often mosaic. The endothelium of sinusoids is not damaged, although a slight increase in
the number of Kupffer cells in endothelial sinusoids vystyltsi stored. Kolahenizatsiya walls
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of sinusoids is virtually absent, which correlates with Low lumen sidusoyid. These signs of
chronic hepatitis as macrophage-lymphocytic infiltration and periportal sclerosis - was
pronounced (see Fig. 4).

Fig. 3. Liver second main group of animals. Trabeculae liver saved. Vacuolization of the
cytoplasm was expressed, but there are small pockets of apoptosis and cytolysis. Paint
halotsianin-chrome alum. Zagreb 400

Fig. 4. Liver Animal third main group. Trabeculae are well defined. The nuclei of hepatocytes
without evidence hybeli, Carpentry cytoplasm. Paint halotsianin-chrome alum. Zagreb 400

538 ——Ukrainian Food Journal. 2014. Volume 3. Issue 4 —



10.

11.

Food Technologies

Conclusions

The use of water-alcohol mixture to enter Wistar rats for 21 days ended with the
formation of chronic alcoholic hepatitis origin.

A significant increase in the area of hepatocyte nuclei indicates an increased load on
existing hepatocytes, it may be due not only to an increase in toxic load on functional
hepatocyte separate but death parts hepatocytes, ie the possible development of
compensatory hypertrophy of the nuclei of hepatocytes.

The addition to the water-alcohol mixture plant material slightly reduced activity of
chronic hepatitis.

The addition to the alcohol mixture of plant and animal products even more improved
morphofunctional state of the liver in the absence of background lesions cytolysis of
hepatocytes and hepatocyte nuclei normalization value.

Alcohol has developed a harmonious taste and aroma, made from natural ingredients
available and have a pronounced ability to reduce the toxic effects on the body.
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Introduction. It seems reasonable to develop a scientifically
grounded manufacturing technology of whole- muscle products
manufacturing that would provide an alternative to traditional
technologies along with stability of quality indicators from raw
materials with different biochemical properties.

Materials and methods. The pH of salted beef filtrate was
determined by potentiometer-340 (pH meter) and the moisture content
was obtained by drying the sample in an oven at a temperature of 103
- 105 °C to achieving the constant samples weight. The content of
nitric oxide pigments was determined on a spectrophotometer at a
wavelength of 540 nm relative to 80% aqueous solution of acetone,
the residual amount of nitrite - by obtaining the colored solution due
to the formation of isotopic color pigments, the specific shearing
strength was determined with the help a installation MP-3, the value
of moisture-retaining capacity (MRC) — using milk eleometer.

Results and discussion. The use of multi-functional brine
colloidal systems (MFBCS) significantly affects the improvement the
basic functional and technological properties of raw materials and
finished products quality indicators. The elaboration of a whole-
muscle beef products processing technology with the usage of multi-
functional brine colloidal systems MFBCS was proved
experimentally, precise calculations of the required quantity of brine
were carried out and the corning schedules of various raw materials
were determined. Massaging in the machine with 8 revolutions per
minute mode: 15 minutes operation, 15 minutes break. The round and
chuck parts of beef side treatment duration is 16 hours for NOR beef
and 18 hours for DFD beef with the following ageing at a terms of
maturation +4 °C for 8 hours; neck and clod as well as loin strip — 14
hours for NOR beef and 16 hours for DFD beef with the following
ageing at a terms of maturation +4 °C for 10 hours; for sirloin and rib
muscles — 9 hours for NOR beef and 10-11 hours for DFD beef with
the following ageing at a terms of maturation +4 °C for 12 hours.
Efficiency of MFBCS implementation for the injections in 20%, 40%,
60%, 80% quantity shows the yield for DFD beef -104,8%; 123,9%;
143,7%; 162,5% and for NOR beef -102,6%; 123,5%; 142,9%;
161,7% respectively. The nitrate salt treatment in brine compositions
reduces the permissible content of residual nitrite that is, mg/100g: for
DFD beef'is 2,34 - 2,91, and for NOR beef'is 2,24 - 2,78.

Conclusions. The results are basis of the technology of new types
of whole-muscle smoked and cooked beef products.
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Introduction

The corned products of first-class meat like beef sirloin or balyk are considered to
belong to the specialties group. These natural products are of high consumer demand, but
are expensive and not available to the general population. Finished products, especially
beef, often characterized by excessive rigidity, dry, crumbling texture, unexpressed taste.
Therefore, existing technologies of beef specialties manufacturing need to be improved
with a purpose of intensifying, increasing safety while maintaining high quality level of the
finished product [1, 3, 8, 9].

The aim was to develop a scientifically based industrial technology of whole- muscle
manufacturing of NOR and DFD beef products that would provide an alternative to
traditional technologies along with keeping the stability of quality indicators from raw
materials with different biochemical properties. But for all that these technological
solutions should not affect the quality characteristics and cause adverse organoleptic
changes in the product.

The usage of MFBCS at the whole-muscle specialties manufacturing allows to solve a
significant part of problems mentioned [1, 3, 9]. As a result of experimental investigations
it was found that the use of MFBCS significantly influences the improving of the basic
functional and technological properties of raw materials and finished products quality
indicators. The obtained results laid in the basis of the technology of new types of whole-
muscle smoked and cooked beef products that we have developed.

Materials and methods

As an object of examination it was used a longitudinal rib muscle from which the
pieces of 0.7.....1.0 kg were cut off, then they were separated from a small sirloin muscle,
fat and connective tissues, keeping the tendons.

A distinctive feature of the developed technology was a implementation of a
combination of three intensification factors:

1. MFBCS with a certain level of pH.

2. Structure-forming compositions, protein-containing additives and color- forming

substances

3. Mechanical operations like injection and massaging.

Process flow sheet combines all of these factors and describes the sequence of their
use in the operations applied.

Characteristics of raw materials and recipes of pumping pickle for the “Aromatniy”
balyk manufacturing are presented in tablel.

Quantitative combination of multi-functional brines components of various levels was
evidented by extended studies of physical, chemical, functional and technological,
structural and mechanical properties of finished products and is based on research data
showing the definition of rational concentration by sensory evaluation of model samples
and finished products.

A manufacturing beef was examined and its pH indicators determined its belonging to
a particular group (NOR or DFD). As a raw material it was used a longitudinal rib muscle
from which the pieces of 0.7.....1.0 kg were cut off, then they were separated from a small
sirloin muscle, fat and connective tissues, keeping the tendons.
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Table 1

Injection rate, % | Ne of Brine composition Quantity of ingredients, %
unsalted raw brine for chilled for chilled DFD
material weight NOR beef beef
Nitrite salt 6,50 6,50
Phosphate food additive 2,50 2,55
20 1 E450iii, E 451i
Compound of k-1 j- carageen — 0,15
Isoascorbic Na 0,25 0,25
Dextrose 1,50 1,50
Nitrite salt 5,8 5,8
Phosphate food additive 1,75 1,58
E450iii, E 451i
40 2 Compound of k-1 j- carageen — 0,25
Isoascorbic Na 0,18 0,18
Dextrose 1,4 1,4
Nitrite salt 4,75 4,75
Phosphate food additive 1,45 1,30
E450iii, E 451i
Compound of k-1 j- carageen 0,16 0,16
60 3 Isoascorbic Na 0,16 0,16
Connecting tissue protein 1,67 1,67
concentrate ProGel C 95
Plasma proteins concentrate 0,7 0,7
Vepro 75 PSC
Dextrose 1,25 1,25
Nitrite salt 4,50 4.5
Phosphate food additive 1,13 1,02
E450iii, E 451i
80 Compound of k-1 j- carageen 0,13 0,13
Isoascorbic Na
4 Connecting tissue protein 0,13 0,13
concentrate ProGel C 95
Plasma proteins concentrate 2,0 2,0
Vepro 75 PSC 0,8 0,8
Haemoglobin —based 0,45 0,35
colouring agent Vepro 70 Col
P
Dextrose 1,13 1,13

The preparation of MFBCS was carried out by adding of ingredients in water
vigorously mixing it by hand or by mechanical devices according to the recipe MFBCS
(Table 1) and in accordance with the recipe for each product. MFBCS is a suspension
containing soluble and insoluble substances in the form of a solution or dispersion in water.
MFBCS optimal temperature should be from - 2 to +2 °C. After a complete dissolution or
dispersion of all additives required optimum the temperature of MFBCS is 0 °C and below.
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The low temperature of MFBCS reduces the possibility of temperature rise in the
process of massaging and mixing that, in its tern, reduces the risk of bacteria growth in
injected meat. Such protection method is significantly important as the meat injected
contains a lot of free water and nutrients that can provide bacterial growth (protein, sugars).
In addition, the optimal fiber solubility of actin and myosin is especially observed in the
temperature range from 0 to 3 °C.

The low temperature of MFBCS was supported by adding ice in a quantity, equal the
half of its total amount (10 ... 15% of the total), in cold tap water at the beginning of the
process before applying additives.

The preparing of MFBCS was carried out in a defined sequence. At first, a mixture of
phosphates was taken into the cold water. After their complete dissolution in the brine such
substances as sugar and mixture of proteins were added. Then this colloidal substance was
again being mixed. On the next stage salt and carageen composition were added. Adding
salt reduces the surface water tension and improves therefore carageen distribution.

For MFBCS with injection level of 20%...40% which contains mixture of phosphates,
carageen composition and salt (without proteins) the sequence of applying the additives that
is based on the level of solubility and dispersion, was the following: mixture of
phosphates—salt — carageen composition.

While adding proteins or protein compound the solutions should be carefully
intermixed not less than 10...15 min. to ensure the complete animal protein hydration and
therefore its complete functionality. It's important to avoid prolonged mixing, it can lead
to foam formation.

Some additives may me mixed in advance to improve their dispersion process and to
ease the process of MFBCS preparation. Preliminary mixing sugar with carrageen and
animal proteins significantly improves their solvability in water.

At the very end of the process nitrite salt was added and it all was intermixed to the
complete dissolution. Then to reduce the temperature of the brine to 0...-4°C ice was
added. The long-term storage of the brine is not recommended.

The process of injection was carried out on multineedle «Ruhle IR 56» injection
machine in proportions 20%....80% to the weight of unsalted raw material, under the
pressure of 2,8...3,2 atm. It can also be carried out by steam injection. The process can be
repeated if proved necessary.

Massaging is conducted in massaging machines of various designs installed in
refrigerated rooms with the temperature from 0 °C no 4 °C. Massager mode is chosen
depending on the type of raw material, massager design (considering manufacturer's
recommendations), its capacity load (recommended massager load factor 0,6 - 0,7) and the
number of revolutions per minute in the drum, with the introduction of the brine directly
into a massager in a quantity of 5 % to the weight of raw material. Massaging is more
effective at optimum capacity load of the massager at least 2/3 of the drum.

Depending on the massager configurations (internal diameter of the drum, the number
of revolutions per minute) the rational mode of massaging is determined. It is
recommended that the massager drum went through 10,000-12,000 meters (L ¢ n * t)
processing beef at vacuum pressure of 0.6-0.8 bar [1, 9]. Modes of processing of various
raw materials are shown in Table 2. For the round, chuck, neck and clod as well as for loin
strip parts of beef side the modes are instructed on the basis of practical experience.
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Table 2
Processing modes of each product item

Characteristics of Methods and modes of pickling
raw material

Round, chunk parts | Massaging: the massager at 8 revolutions per minute mode: 15
of a beef side minutes working — 15 minutes break. Processing duration: 16 hours
for NOR beef and 18 hours for DFD beef. Subsequent ageing — in
terms of maturation at +4 °C during 8 hours.

Neck&eclod, loin Massaging: the massager at 8 revolutions per minute mode: 15
strip of a beef side minutes working — 15 minutes break. Processing duration: 14 hours
for NOR beef and 16 hours for DFD beef. Subsequent ageing — in
terms of maturation during -10 hours.

Rib and sirloin Massaging: the massager at 8 revolutions per minute mode: 15
muscles of beef minutes working —15 minutes break. Processing duration: 9 hours
sides for NOR beef and 10...11 hours for DFD beef with a subsequent

ageing — in terms of maturation at +4 °C during 12 hours.

After massaging salted prefabricated beef was cleaned out of cloth and tied with string
and a loop for hanging on a stick was made. Heat treatment of a salted prefabricated
product was conducted in three phases. Drying was carried out at 60 °C during 30 minutes
(until moisture at the folds of muscle disappeared).

Smoking was carried out at 65 ... 70 °C (up to the appearance of redness and crusts on
the surface of the product). The speed of a smoking environment was 0,125-0,250 m/s. A
smoke density was determined by photoelectric smoke meter by light transmission ability
or extinction E, the optimal value of quantity - 0.28. If there is no smoke meter the density
of smoke is controlled by brightness of 40-watt bulb glow, its light must be visible through
the smoke layer of at least 0.5 m.

Cooking was carried out at the temperature 75...80 °C during 2...4 hours considering
55 min for 1 kg of meat to its doneness (to the inner temperature of 70+2 °C). Product
cooling was carried out to a temperature 30 ... 40 °C. After heat treatment the products were
cooled in chambers to a temperature O ... 8 °C and the temperature inside the product was
not above 8 ° C. For specific types of equipment installed at the meat processing plant heat
treatment (cooling) can be carried out with implication of other possible modes of heat
treatment of beef products in accordance with technical requirements for this type of
product.

To determine the pH of salted beef sample with weight of 10,00 & 0,02 was carefully
chopped first in a meat grinder and then was homogenized. Then it was placed in a beaker
with of 100 cm3 and extracted with distilled water at a ratio of 1:10 during 30 minutes at a
temperature 20 £ 5 © C, then was mixed and filtered through a paper filter. The pH of the
filtrate was determined at a potentiometer-340 (pH- meter).

Mass fraction of moisture content was determined by drying the product sample with
weight of 5 g, weighed to 0.0002 g, in an oven at a temperature of 103 - 105 °C for
achieving a constant weight. Then drying was continued until the difference between the
two weighings reaches 0,0001-0,0005g.

The specific cutting strenght was determined by measuring an effort required to
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sample destruction by shearing it in the constant volume chamber. A shear load was
indicated at PM-3 measuring device.

Value of moisture-retaining capacity (MRC) was indicated with the help of eleometer.
A sample with of weight 5,00 + 0,01 g was uniformly applied with a glass rod on the inner
surface of the wider part of eleometer, then it was tightly closed with cork and placed on a
water bath at a temperature of boiling down at a narrow part forl5 minutes. The mass of
water separated was calculated by the number of marks on eleometer scale.

Nitric oxide pigment content relatively to the total number of pigments was
determined nitric oxide pigment extraction by an aqueous acetone, followed by determining
the optical density of solutions on a spectrophotometer at a wavelength of 540 nm relative
to 80% aqueous acetone solution. The residual amount of nitrite — by measuring the color
intensity, formed in result of interaction of nitrite with sulfanilamide and N-ethilene
diamine hydrochloride in protein-free filtrate.

Results and discussions

In the production of delicacy beef products there is a problem of rational use of brine
components, which have to be injected into ham products. The problem lies in full
consideration of brine quantity, injected in meat raw material for providing the
technological process of ham products. This problem is particularly relevant to SMEs
where the undercounting of production costs may lead to significant undercounting of brine
components.

For the full consideration of brine amount, required for injection, the following
formula was used:

M,=(M, x I)/100 (1

where M,, - a quantity of brine for injection, kg;
M - a quantity of raw material, kg.
So, injection ratio I is calculated with formula:

I = (my/m;x100 %)-100 % )

where m;, - weight of meat after the injection process, kg
m; - weight of meat before the injection process, kg

The degree of brine injection into raw meat shows percentage (%) of brine was
directly injected in raw material. Knowing the percentage, if necessary, we can calculate
the quantitative value for brine injection.

However, when calculating the cost price only the quantity of brine injected in raw
meat is taken into account, without considering its quantity those, used for other purposes,
discussed later.

In terms of production the leading technologists calculated the amount of brine
required for injection, with the help of advanced formula:

M, = (M, x I)/100+M; (3)

where M; — quantity of brine required for filling in the injector system, kg.
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Due to this calculation we obtained the much more accurate figures for the further
calculations of production costs, because the brine that was kept in injector system also was
considered in these calculations.

For the most accurate estimation of the brine quantity it is necessary to consider all the
costs while injection process:

M, = (McxT)/100+ M+ M, +M, @)

where M,,— is an amount of brine that is added to the massager machine if necessary, kg;
M, — brine losses, kg.

Brine losses M, may occur for various reasons, for eg., because of inaccurate
preparation of the brine, if the raw material is less than 100 kg. In this case, a standard
amount of brine is prepared, and then has not been used fully. It is necessary to define
precisely the given values M;, M, as well as to correct them depending on equipment type
and production schemes.

For the facilitation of carrying out the calculations it is rational to add M;, M,,, M to I
and take out a new value — total brine losses:

Mp = I"FMI'JFMMJFMB (5)

where M,, — total mass of brine losses.

Applying the recommendations given in formula 3, 4, 5, it appeared to be possible to
take into account the entire amount of brine, which was used for raw meat injection. The
result was the accurate calculating of brine amount for provision the technological process
of manufacturing salted meat products and for price cost calculations.

With the technology developed in a production environment of “Meat —processing
plant “Zorya” a pilot batch of smoked and cooked balyk “Aromatnyiy” was manufactured.
Products have high quality characteristics, high product yield, as well as an attractive
appearance. By organoleptic, physical, chemical and microbiological indicators products
meet the requirements of State Ukrainian Standart 4671:2006 “Products from beef, lamb,
cooked, smoked and cooked, raw smoked”.

Qualitative figures of salted raw materials and finished product samples are
represented in Table 3.

Thus, the developed technology of new kinds of smoked and cooked beef products
with implementation of multifunctional brine colloidal systems and cyclic tumbling during
the process of corning provides a high quality of a finished beef product with different
biochemical properties and different levels of injection.
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Table 3
Qualitative characteristics of salted raw material and finished samples of smoked and cooked
balyk “Aromatnyiy”
Characteristics Brine composition
Balyjk1 | Balyk2 Balyk 3 Balyk 4

Salted DFD beef
pH value 6,53+0,02 6,53+0,02 6,53+0,02 6,53+0,02
Moisture weight fraction, % 76,23+0,20 78,46+0,20 80,51+0,20 82,16+0,20
MRC, % 87,81+0,20 90,24+0,20 92,34+0,20 95,63+0,20
The penetration depth of the 6,9+0,10 7,0+0,10 7,0+0,10 7,2+0,10
indenter needle, mm
Finished product
Moisture weight fraction, % 68,35+0,20 69,14+0,20 73,4+0,20 75,3+0,20
pH value 6,28+0,02 6,24+0,02 6,22+0,02 6,15+0,02
MRC, % 75,46+0,20 78,50+0,20 80,13+0,20 82,16+0,20
The penetration depth of the 3,75+0,10 3,75+0,10 3,76+0,10 3,77+0,10
indenter needle, mm
Specific shearing strength, H/m | 145,58+2,0 145,14£2,0 144,82+2,0 144,67£2,0
Yield, % 104,8+1,1 123,9+1,1 143,7+1,1 162,5+1,1
Nitric oxide pigments 65,20+0,20 63,76+0,20 62,41+0,20 60,65+0,20
concentration, % as to total
quantity of pigments
Residual amount of nitrite, 2,34+0,02 2,65+0,02 2,28+0,02 2,914+0,02
mg/100 g
Quantity of MAFAM, CFU in 1 | 1,8x10° 1,8x107 1,910 1,910
g of product
Salted NOR beef
pH value 6,13+0,02 6,13+0,02 6,13+0,02 6,13+0,02
Moisture weight fraction, % 73,14+£0,20 75,19+0,20 77,61£0,20 79,06+0,20
MRC, % 84,12+0,20 86,35+0,20 87,92+0,20 90,15+0,20
The penetration depth of the 7,0+0,10 7,1+0,10 7,2+0,10 7,4+0,10
indenter needle, mm
Finished product
Moisture weight fraction, % 66,11+0,20 67,94+0,20 70,45+0,20 73,75+0,20
pH value 6,08+0,02 6,04+0,02 6,02+0,02 5,97+0,02
MRC, % 71,19+0,20 74,03+0,20 78,39+0,20 79,87+0,20
The penetration depth of the 3,77+0,10 3,77+0,10 3,78+0,10 3,79+0,10
indenter needle, mm
Specific shearing strength, H/m | 144,25£2,00 | 144,11+£2,00 | 143,9242.00 | 143,44+2,0
Yield, % 102,6+1,1 123,5+1,1 142,9+1,1 161,7+1,1
Nitric oxide pigments 68,20+0,20 65,76+0,20 64,41+0,20 62,65+0,20
concentration, % as to total
quantity of pigments
Residual amount of nitrite, 2,24+0,02 2,36+0,02 2,50+0,02 2,78+0,02
mg/100 g
Quantity of MAFAM, CFU in | 1,6x10° 1,710 1,710 1,8x107

1 g of product
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The obtained quantitative characteristics of smoked and cooked balyk “Aromatnyiy”

demonstrated the efficiency of MFBCS- injection of beef.

The product showed rather high yield values, significant nutritional value and

organoleptic properties.

In addition, the use of nitrite salt in brine composition for injection reduces the

permissible content of residual nitrite [6, 7, 9].
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Conclusions

Developed scientifically-grounded manufacturing technology of NOR and DFD
whole-muscle beef products lies in combining the three intensifying factors - MFBCS
with a definite pH level, structure —forming agents, protein-containing additives and
color-forming substances, as well as implementation of some mechanical operations
like injection and massaging, which show stable and organoleptic characteristics,
significant nutrition value and yield.

The use of nitrite salt in brine composition for injection reduces the permissible
content of residual nitrite, which is mg / 100 g: a salted DFD beef: 2,34 - 2,91, in
salted NOR beef: 2,24-2,78 and influences significantly on the safety of salted beef
products.

The precise calculation of the brine quantity provides efficient conducting of
technological process of salt products manufacturing as well as its economic validity.

References

Borisenco L.A. (2004), Intensifikacija processov posola mjasnyh izdelij, Stavropol.
Vedernicova L.V. (2004), Razrabotka cvetoobrazujushhih kompozicij na osnove
preparata gemoglobina, PhD Thesis, Moscow.

Ivanov S.V., Kyshenko LI, Kryzhova Y.P. (2014), Obosnovanie recepturnyh
komponentov mnogofunkcionalnyh rassolnyh kolloidnyh sistem celnomyshechnyh
mjasnyh productov, Kemerovo, Tehnika i tehnologija pishchevyh proizvodstv, 1(32),
pp- 22 - 29.

Kas'janov G.I. (2000) Teoriticheskie osnovy formirovanija cvetovyh harakteristik
mjasnyh pashtetov, Izvestija vuzov, Pishhevaja promyshlennost', 4, pp. 24-28.
Nechaev A.P. (2001), Pishhevaja himija, Sankt-Peterburg.

Cofrades S. (2000), Plazma protein and soy fiber content effect on bologna sausage
properties as influenced by fet level, Journal of Food Science, 65(2), pp. 281-287.
Irina Kyshenko, Oleksandr Donets, Yulia Kryzhova (2014), The study of properties of
a raw meat product during salting by brines, Ukrainian Journal of Food Science, 2(1),
pp. 6-13.

Padro-Gonzalez J.E., Perez-Sempere Matarredonna J., Alvarruiz-Bermejo (2000),
Quality control in the meat industry: Application of the HACCP system in the
manufacturing line of fresh sausages, Food Technology: Process and package, 19, pp.
21-27.

Feiner G. (2006), Meat products handbook. Practical science and technology, CRC
Press, Washington.

Suman S P., Joseph P. (2014), Chemical and physical characteristics of meat | Color
and Pigment, Encyclopedia of Meat Sciences (Second Edition), pp. 244-251.

——Ukrainian Food Journal. 2014. Volume 3. Issue 4 —



11.

12.

13.

14.

15.

16.

17.

Food Technologies

Shahidi F., Samanarayaka A.G.P., Pegg R.B. (2014), Cuying | Brine Curing of Meat,
Enciclopedia of Meat Sciences (Second Edition), pp. 416-424.

Krause B.L., Sebranek J.G., Mendonca A. (2011), Incubation of curing brines for the
production of ready-to-eat, uncured, no-nitrite-or-nitrate-added, ground, cooked and
sliced ham, Meat Sciences, 89, pp. 507-513.

Sun W.Q., Xu X.L., Peng Z.Q. (2009), Studies on the structure and oxidation
properties of extracted cooked cured meat pigment by four spectra, Food Chemistry,
115(2), pp. 596-601.

Cristina Popovici (2013), Soxhlet extraction and characterization of natural
compounds from walnut (Juglans regia L.) by-products, Ukrainian Food Journal, 2(3),
pp. 328-336.

Youling L. Xiong (2005), Role of myofibrillar proteins in water-binding in brine-
enhanced meats, Food Research International, 38(3), pp. 281-287.

Budnik N.V., Korovina M.V., Gagach LI. (2014), Analysis of turkey as a raw material
for use in the development of the formulation of meat products, Journal of Food and
Packaging Science, Technique and Technologies, 4(1), pp. 20-23

Mykola Golovko, Maksym Serik, Tetiana Golovko, Valentyn Polupan (2014), Micro
structural characteristics of minced meat products from use of protein-mineral
additive, Ukrainian Food Journal, 3(2), pp. 243.

——Ukrainian Food Journal. 2014. Volume 3. Issue 4 — 549



Food Technologies

Technology specifics of heat-resistant milk contain
stuffing that was frozen

Fedir Pertsovoy', Margarita Obozna?, Galina Lyubenco®

1 — Kharkiv State University of Food Technology and Trade, Kharkiv, Ukraine
2 — Sumy National Agricultural University, Sumy, Ukraine

Keywords:

Stuffing

Milk
Hydrocolloid
Heat-resistant
Gelatinization

Abstract

Article history:

Received 01.10.2014
Received in revised
form 18.11.2014
Accepted 26.12.2014

Corresponding
author:

Galina Lyubenco
E-mail:
Galchonakluka@
ukr.net

Introduction. Heat resistant stuffing was designed and
investigated to improve and provide new features for confectionery
and food products.

Materials and methods. Compatible impact on the change of
prescription components was established by analyzing the scientific
sources. A combination of components and stuffing structure
formation were investigated by chemical interaction between
substances. Expiration date was investigated by changes in
microbiological and physico-chemical properties.

Results and discussion. Stuffing production technology consists
of forth subsystems which are cooperate each other by common
purpose operations that are: D it's a preparation constituents, C it's a
mixing and heat treatment, B it's a pouring and structure formation,
and A it's a getting heat resistant stuffing with milk contain. For
better understanding heat resistant structure formation, presented the
innovation strategy of obtaining heat resistant stuffing contain milk
showing the influence, change and interaction constituents in the
production process. So, in the first stage (subsystem D) are the
combination of dry skimmed milk, modified corn starch and
vegetable oil. During the recovering of dry skimmed milk, the
lactose, protein and another components are go into solution. After
heat treatment connects with starch. Presence of fat in dry dairy
products complicates the process of dissolution, restoration and
reduces expiration date due to its hydrophobic properties and the
ability to interact with oxygen which leads to oxidation and decline
of product quality. Therefore, vegetable oil is introduced after the
swelling process, where fatty-protein complexes are formed. That is,
around fatty molecule due to hydrophobic links the protein shell is
distributed, which connects by hydrophilic bonds with starch and
water environment, owing to orientation of hydrophobic and
hydrophilic areas of protein manifests their ability to adsorb on the
surface of phase distribution with the formation of cognate
environment. Starch is intertwined with 2pectin molecules which are
connected and form a grid through a Ca*" which is in raw milk and
calcium citrate that is all in order to fixation, providing structure and
heat-resistant properties. Joint three-dimensional grid of pectin and
starch keeps all prescription components together under high
temperature.

Conclusion. Using the results during production of confectionery
and food products lets simplify the technological process, provide
high organoleptic properties, biological and nutritional value, low
cost, competitiveness and prolonged expiration date.
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Introduction

Food industry, for today, presents by government and private enterprises, which are
producing fairly wide range of confectionery and food products. That provides them
uninterrupted supply to domestic and foreign market not only in the form of finished
products, but also semifinished, including stuffings. The last are complex multi-component
systems, which consist of different kinds raw materials [3]. By set of properties their are
combined into several groups::

—  first group — fruity-berry stuff, honeyed, liqueur, dairy and «soft caramely;
— second group — marzipan, chocolate, chocolate-nut, oil-nut and oil-sugar;
—  third group — jelly;

—  fourth group — fondant, creamy and scrambled.

Stuffings should have high organoleptic properties, constant physicochemical and
rheologic parameters, maintain its quality during the whole shelf life. In the traditional
technological process of production they require substantial costs of raw materials and
long-term action of temperature, which leads to loss vitamins, flavor aromatic substances
and formation hard absorbed sweetener aromatics complexes.

Recently, great attention is paid to mastering advanced and new production
technologies of stuffing for culinary and confectionery, which withstand high temperature
conditions.

It is known, that depending on the temperature action, stuffing are divided into three
groups.

1. Heat-resistant stuffing, that characterized by high pillar ability to high temperatures in
the range of 115...200° C, it should not change the form, begin to boil and form bubbles
on the surface called «craters».

2. Stuffing with limited heat resistant properties, which is defined by the temperature in
the range of 115...200° C, lightly change its form, surface with formation a brilliant
layer.

3. Stuffing, which not have heat-resistant properties, characterized by the temperature
lower than 115 ° C. At temperature baking 200 °C, stuffing is melted and completely
changes the form [5].

Among of listed stuffings, widely used is heat-resistant stuffings, which satisfy the
basic requirements of producer and consumer: they have a high organoleptic properties and
manufacturing process is not laborious. So, heat-resistant stuffings have a high
competitiveness in the market, shelf life is about 3 months.

A promising direction to save them quality for a long time is to use a low-temperature
storage, it's meaning freezing. It predetermines a phase transition of water to ice, which is
becoming not available for microbial growth, and brakes undesirables microbiological,
biological and physico-chemical processes in product [1]. Physico-chemical, structural and
mechanical, organoleptic, microbiological indicators which will not change after unfreezing
should be maximally saved, during freezing.

Materials and methods

The object of research is a frozen heat-resistant stuffing with milk contain, which is
presented like new technology. By the way, the subject of research were selected the
prescription components that are consist of it’s structure.

Based on the analytical data of scientific works of domestic and foreign scientists was
investigated possible formation of intermolecular chemical bonds by means of presented
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methods of chemical and physical interaction between the substance. Due to of theoretical
analysis physical and chemical properties of the substance, were investigated and presented
changes and new components creation of raw materials milk and vegetable origin that are
used in a structure of heat-resistant stuffing containing milk, during its production [2, 6 —
9]. Given their functional characteristics are presented technological operations of their
preparation with a view to provide the specified properties, which are in a future
considering the overall objective, similar terms of influence mechanical and thermal actions
are interrelated as subsystems, that collectively constitute the technological scheme for milk
containing heat-resistant stuffing (pic. 1). During the preparation of dry components in
order to remove any foreign matter and poorly dissolved components and poorly dissolved
components using a sieve with diameter holes (0,5...2,5)x10”°m. In order to provide
uniform consistency during the process of: mixing and dissolution was involved a rotary
mixer with 50 rp/m. Keeping at a specific temperature for a long time to obtain the
characteristic properties of components is carried out using thermostat. Pasteurization and
heat treatment are carried in containers with a shirt, which is served heat carrier (water or
brine). The end of the heat treatment process is determined by using refract meter. After the
heat treatment mixture is served in a syringe — dozator for bottling into molds, which then
are placed in a thermostat, for structuring at room temperature. Stuffing takes some
structural and mechanical, functional and technological, heat-resistant and organoleptic
properties. Method of theoretical analysis physicochemical interactions is explained
contrariety developed stuffing to high temperatures in the range of 200...230° C during
(10...15)x60s. By the Analytical method of functional properties used prescription
components, their regrouping under the influence of various factors: temperature,
mechanical impact, presence of chemical compounds (water, metals, salts, etc.) were
investigated changes of the inner and intermolecular interactions in the sequence of their
input, as shown in the model innovation strategy of obtaining milk containing heat-resistant
stuffing (pic.2). Accordingly, conditions of formation structure stuffing, that characterized
by heat resistant properties were found.

Results and discussion

Prospective direction of development heat resistant stuffings are presence in their
structure as dairy and vegetable raw materials, which allows balance chemical structure
and increase the biological and nutritive value. Heat-resistant stuffings are characterized by
gel-like consistence and are able to maintain their physical and chemical properties ( form,
texture, maintenance of solids etc..) during the heat treatment in the range of 200...230° C,
within the limits (10...15)x60s. This is ensured by using hydrocolloids (pectin and starch),
which have specific properties bind and hold water in the spatial structure of the gel [5, 8,
12]. The technological process of production heat resistant milk contain stuffing, as shown
in pic. 1 includes four stages, that are consisting of subsystems.

The first stage is to prepare the prescription components (subsystem D), mixing citrus
pectin low-esterified with % part of sugar and !5 part of drinking water, predicts
temperatures 40...45°C, carefully mixed and leave for swelling within the limits
(20...24)x60” s. Mixing dry skimmed milk with drinking water at a temperature 30...35° C
and withstand during (1...3)x60°s. Milk basis that you had got, pasteurized at a
temperature 70...74° C during 15...20s cooled to a temperature 32...36° C, corn starch
modified is added, share of sugar, that has remained and mixing within the limits of
(10...15)x60s. After that oil refined, deodorized is added and emulsifies the temperature
32...36° C during (2...3)x60s.
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Pic. 1. Technological process of production heat-resistant milk contain stuffing
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Second stage consists of mixing and heat treatment (subsystem C). Pectinic mixture
that was prepared, will be boil at the temperature within the limits 55...85° C up to dry
matter content 25+1,5%, emulsion that was received are introduced and continue to boil till
total part of dry matter will be 46+1,5%, then starch syrup is added and continue to boil till
dry matter will be 56,5+1,5%. (2...3)x60s before the boil end calcium citrate in a 1%
solution is added.

Third stage consist of bottling and structure formation (subsystem B). A system that
was received are mixed and poured in containers for structure formation during
(48...72)x60%s, with direct implementation at the temperature 12+2° C no more than
36%607.

Fourth stage is characterized by getting heat resistant milk contain stuffing (subsystem
A). Ready product is saved at the temperature 0...4° C within the limits of 15 days, and a
relative humidity of 75+2% or at the temperature —18+2° C no more than 6 month and
relative humidity 94+2%, which has been frozen at the temperature —18+2 °C before.

For best understanding processes, which are happened during production of heat
resistant milk contain stuffing had been shown in a model innovation strategy and
production (pic.2). The production of heat resistant milk contain stuffing includes stages,
which are consist from consistent interaction of subsystems: D — preparing dry components
(D — milk bases: mixing, kipping, pasteurization, cooling, mixing, emulsification and D, —
pectin-sugar mixture: sifting, mixing, mixing, swelling, filtering), C — mixing and heat
treatment (percolation, heat treatment), B — pouring and structure formation (pouring in
containers, structure formation, packing), A — getting heat resistant milk contain stuffing
(A, —saving, A, —saving, A; — cooling, keeping).

Observed, that in the stuffing production process raw exposed to changes the physico-
chemical level: bond formation between dairy, vegetable and fatty components, that leads
to them regrouping and creation calcium bridges.

Production of heat resistant milk contain stuffing begins from preparing dry
components with getting milk basis (D;) and pectin-sugar mixture (D,). Milk basis is
getting by consistent mixing milk-starch mixture and emulsion systems.

Milk-starch mixture is formed by the interaction of restored milk, which had subject
heat resistant before, scilicet recovery at a temperature 30...35° C during (1...3)x60%s and
pasteurization at a temperature 70...74° C during 20...25s with further entering modified
starch of maize. In process keeping of nonfat dry milk the parts are moistened and increase
in volume. Close interaction is established between components and them turning to
solution: of lactose — from amorphous condition to crystalline, of protein — to colloidal
condition (part size from 15 to 30 nm) and others, that are situated in ion-molecular
condition (size nearly 1 nm and less). After the recovery process a difficult polydisperse
system, for the purpose of disposal extraneous microflora and inactivation of the enzyme
lipase, is exposed to pasteurization and freezing for entering starch. Starch shell be subject
to swelling. In the middle of starch seed during heat treatment the void is formed where the
water is coming, because some hydrogen bonds are weakened and destroyed. This helps to
increase the starch seed in volume and occurrence of new hydrogen bonds [4, 8, 17, 19].
Milk-starch mixture that was formed, is characterized by difficult polydisperse environment
with a viscous consistence.
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Emulsion system forms because in milk starch mixture putting refined deodorized oil
at a temperature 32...36°C emulsifying during (2...3)x60s.

Known, that the presence of fat in the condition of powdered milk its swelling worsens
forming protein to solution and dispersion of fat [2], that’s why for getting restore milk
with physic-chemical natural properties, vegetable oil entering after swelling process.
During emulsification fat-milk components a redistribution between parts that are
transformed to fat-protein complex are happened.

Casein micelle is one of the main structural proteins element, which consist of
submitsels 10-15 nm in diameter, and they from of the subunits that are main factions of
casein (as;, as;, B i ) connected each other by hydrophobic, electrostatic, hydrogen
connections and calcium bridges [9, 14, 22, 23, 25]. Polypeptide chains of casein fractions
curling in such a way to submitseli, that in its inner part hydrophobic bonds are formed, and
outside — hydrophilicity, which are presented like a negative charged by acid groups. The
protein shell are distributed around the fat molecules due to hydrophobic connections,
which are connected hydrophilic connections with starch and water environment, namely,
due to the orientation of hydrophobic and hydrophilic parts of protein to appears them
ability to be adsorbed on the surface phase distribution with the formation of cognate
environment [11, 13, 22, 25].

For getting a pectin citrus mixture (D;) you should mix sugar with pectin and add
water a temperature 40...45° C, mixing during 1x60’s and swelling within the limits
(20...24)x60%s. To prevent the formation of clots, also a uniformly and homogeneous
allocation the particles pectin in mixture, shoul be previously mixed with sugar and than
add water. Molecule of pectin has spiral shape [14 — 16, 18, 24]. When there are
rapprochement voids are appear, where the carboxyl and hydroxyl groups are formed, that
contribute appearance of hydrogen bonds as a result interaction with the hydroxy groups of
sugars.

Next step is subsystem C — mixing and heat treatment, that characterizes by milk basis
(D) and pectin-sugar mixture (D,) connection. When it connect with water the pectin
molecules dissociates with getting ions COO, as a result a molecule becomes a negative and
repulsive power is arises between them, which is inhibited by adding divalent metal ions
(Ca®"), namely adding milk basis [7, 10, 14, 20, 21]. Owing to heat treatment starch grains
starch grains absorb large amounts of water, increase in volume and form a flour paste,
that is intertwined with pectin chains to form a three-dimensional, spatial grid. The gelation
occurs in several stages: with little content of calcium ions happens rapprochement and
orientation of molecule pectin owing to the connection carbonic groups of two adjacent
molecules pectin ions of calcium [7, 10, 13, 16, 17, 19, 24].

Next step is subsystem B — bottling and structure formation are formed structural and
mechanical properties of product by making add calcium citrate during 48...72x60? s.
Increasing the concentration of calcium ions in the system, promotes formation of
complexes with calcium. Molecular interactions and calcium bridges interaction are
happened, that crosslinking molecules of pectin interacting with them carboxyl groups and
form a spatial grid that connecting all components of the system with heat-resistant milk
contain stuffing together [7, 10, 12, 14, 19, 25].

Last step is subsystem A — getting heat resistant milk contain stuffing is characterized
by getting structure product with established physicochemical and structural-mechanical
properties. Its expiration date have 15 days, in normal storage conditions of 0...4°C . In
order to prolong expiration date up to 6 months, was used rapid freezing at a temperature —
18+2 °C, which promotes formation a large number of crystallization centers [1]. Thus
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there are small ice crystals, that contribute to storage texture, physicochemical and
biochemical properties of stuffing on molecular leve.

10.

11.

Conclusions

Frozen milk containing heat-resistant stuffing can satisfy the various range of
consumers and widely be used not only as a standalone product, but also as part of
culinary and confectionery.

It is characterized not labor intensive process of production and high biological and
nutritional value, rather than its analogues. Due to the involvement of dairy and
vegetable raw materials which are a valuable source of amino acids, vitamins, minerals
and fiber.

The technology of production and synergistic effect of used hydrocolloids: citrus pectin
low esterified and corn starch modified, due to consideration their interaction
mechanism that is presented at model innovation strategy for obtaining milk containing
heat-resistant stuffing.

Found that compatible using of citrus pectin low esterified and corn starch modified
provides a structure stuffing and give it resistance to high temperatures, that is gets
heat-resistant properties.
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Introduction. The topicality of technological
advancement of water conditioning by means of
sorption water purification for alcoholic beverage
industry is shown.

Materials and methods. Activated carbon
Silcarbon K835spezial compared to Filtrasorb F300 is
studied. During the studies standard methods of
analysis for alcoholic beverage industry, theoretical
generalizations and comparisons, systematic approach
were used.

Results and discussion. The topicality of activated
carbon Silcarbon K&835spezial usage for alcoholic
beverage industry is given scientific credence. Studied
the efficacy of activated carbon brand Silcarbon K835
Spezial during conditioning of water for alcoholic the
drinks. It is determined that in comparison to test
samples the studied activated carbon brand Silcarbon
K835spezial has a larger total volume of pores by
water by 30%, adsorption activity by iodine by 38 %,
and alkalinity of water infusion is twice as much that is
supported by 35 % more of the number of basic oxides.
During water conditioning activated charcoal Silcarbon
K835spezial the mass concentration of iron,
ammonium, nitrite decreases almost by 1,5 ... 2 times,
with that the permanganate oxidation improves by
40...50 % compared to the control sample Filtrasorb
F300. Enhanced physicochemical and sorption
properties of activated carbon Silcarbon KS835spezial
enable to increase the specific volume of prepared
water by 38%.

Conclusion.  Activated  carbon  Silcarbon
K835spezial is promising to improve the quality of
treated water and alcohol production with its use.
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Introduction

Permanent increasing requirements to the quality of prepared water for the production
of alcoholic beverages demand the use of the most effective ways to remove contaminants
from the natural source water. Among the methods that have been successfully used to
solve this problem is sorption purification. In this case the sorbents with developed or
specific surface of natural or synthetic origin are used: resins and granular (crushed) active
carbon (AC) [1 — 12].

Water filtration through a layer of granular coal is the most general method of
removing dissolved organic substances of natural and unnatural origin from water. Deep
purification of drinking water is achieved mainly through the adsorption capacity of AC,
size of its particles, filtration velocity, size of concentration of pollutants and
implementation of a process [1 — 12].

AB is a porous carbon adsorbent which is produced from raw materials of different
degrees of metamorphism: bituminous coal and charcoal, coconut and other nutshells, and
fruit pits.

In the process of carbonization of bituminous coal amorphous carbon is produced
during an activation of which AC with advanced micromesoporous structure is received.
AC from coconut shell is characterized by a greater proportion of micropores. AB from
wood, which is characterized by a larger proportion of macropores, is not suitable for
effective purification of drinking water.

At present such adsorbents as bituminous AC of Filtrasorb F-300 and F-500 brands
produced by the firm “Chemviron Carbon” are widely used for water purification from
organic contaminants at the enterprises of alcoholic beverage production. During the use of
such brands organoleptic characteristics are improving, permanganate oxidation is
reducing. Sorption capacity of AC Filtrasorb of the above brands is 1000 volumes of water
to 1 volume of coal. However, while using AC of these brands the content of iron,
manganese, nitrate, nitrite, hydrogen sulphide, ammonia hardly reduces, the adsorption
activity is restored not more than 50% after the regeneration. AC of such brands is
characterized by a higher ash content that requires an increase in the cost of its make-ready
and reduction of the filter cycle [13 —15].

AC from coconut and other nutshells, and fruit pits are not commonly used in water
conditioning for the production of alcoholic beverages. However, this AC is promising to
reduce the colour of water, remove some inorganic impurities and different surfactants due
to its micro- and mesoporous structure and high adsorption capacity.

Materials and methods

During the laboratory tests AC of the brands Silcarbon K835spezial and Filtrasorb F-
300 (control) were used as objects of research.

AC of the brand Silcarbon K835spezial is obtained from coconut shell and is specially
prepared from ash minerals. It has a wide micromesoporous structure that provides the
acquisitions of organic nitrogen compounds, organic and easily oxidable inorganic
impurities which are present in water, and is repeatedly reactivated.

AC of the brand Filtrasorb F-300 is widely used in water sorption purification systems
of alcoholic beverage companies in Ukraine.

AC of the brand Filtrasorb F300 is received with the help of the activation of special
bituminous coal. It has micro- and mesoporous structure that provides the acquisitions of
high and low molecular weight organic compounds found in water. AC Filtrasorb F300 is
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moistened well with water and reactivated with little mass loss of 10 %. During water
purification with sorbent Filtrasorb F300 the content of organic compounds reduces, taste
and aroma of prepared water improve.

Input water (from municipal water supply) and prepared water were analyzed by
organoleptic characteristics and hardness, alkalinity, dry residue, cationic, anionic
composition.

During the studies of physical-mechanical and sorption characteristics of AC the
methods adopted in chemical and technological control of alcoholic beverage production
were used.

The study identified the main physical and mechanical properties of AC: moisture,
bulk density, mechanical strength, ash content, particle size distribution.

Sorption properties of the AC samples were determined by the total volume of pores
by water, activity by iodine, acid-base properties of coal by aqueous extract.

Water of Kyiv municipal water supply was used for the study.

The study was conducted in a dynamic mode at the facility which included: pressure
water collection with the capacity of 10 dm’, filter with AC with the capacity of 1,0 dm’,
and receiving collection with the capacity of 10 dm”.

The process of water purification had a cyclic mode and consisted of the following
sequential operations:

—AC preparation;

—filtering water through a layer of AC until the achievement of maximum allowable
indices of organoleptic characteristics and permanganate oxidation;

—ripping the layer of the corresponding sorption material was carried out to prevent it
from caking and to remove dirt. Input water was used for ripping in the upward flow and
then it was dumped down the canalization. Monitoring was carried out in terms of water
turbidity which was not supposed to exceed 0,5 mg/dm”.

—AC regeneration.

—AC washing to remove dirt after the regeneration.

—after AC washing the filter was included again into the work.

Results and discussion

Sorption materials must provide the adsorption of both low and high molecular weight
organic compounds, high effect of water purification from organic impurities, not to
increase the hardness and alkalinity of prepared water.

Physical, mechanical and sorption properties of carbon AC of the brand Silcarbon
K835spezial was investigated in order to improve the sorption method of water
conditioning to produce alcoholic beverages.

Basic physical and mechanical characteristics of the studied AC are given in table 1.

It is determined that in comparison to test samples the studied AC has higher
mechanical strength by 28% and lower ash content by 2,5%, which contributes to greater
resistance to abrasion and service life, a slight dusting, increasing the number of
regenerations and reduce of the start-up period.

Sorption characteristics of AC are shown in Table. 2.
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Table 1
Basic Physical and Mechanical Characteristics of AC
Index Name of AC
Filtrasorb F300 Silcarbon
(control) K835spezial
Bulk density, g/dm’ 480 490
Humidity, % 4 4
Mechanical strength, % 70 98
Ash content, % 3,5 1,0
Particle size, mm 0,5-3,0 1,0-2,5
Table 2
Main Sorption Characteristics of the Studied AC
Sorption characteristics
Alkalinity of
Total Number of | Number of . water infusion,
Material volume of basic acidic Ads.m.rptltc))n 0,1 om’
pores by oxides, oxides, a.Ctl.Vlty o y hydrochloric
water, cm’/g mole/m’ mole/m’ iodine, % acid C(HCD:3
0,01 mole/dm
F300
(control) 0,55 0,85 0,9 65 3,5
Silcarbon
K835spezial 0,8 1,15 0,75 90 7,5

It is determined that in comparison to test samples the studied AC has a larger total
volume of pores by water by 30%, adsorption activity by iodine by 38 %, and alkalinity of
water infusion is twice as much that is supported by 35 % more of the number of basic
oxides.

An optimal technological mode was set up during water conditioning with AC
Silcarbon K835spezial that provides to get prepared water which quality meets the
ukrainian standards SOU 15.9-37-237:2005 “Water prepared for alcoholic beverage
production. Specifications”.

The results of water conditioning with sorption method and optimal technological
parameters are given in Tables 3, 4.

It is established that due to improved physical, mechanical and sorption characteristics
of the studied AC compared to test samples water consumption for the preparation
decreases by 1,5 times, for ripping and rapid washing — by 1,5 times, and the specific
volume of prepared water increases by 38 %.

It was established that during the regeneration of the investigated AC compared to test
samples the duration of steaming reduces by 1,5 times that makes possible to reduce steam
consumption, with that the degree of regeneration increases by 1,3 times.

It is established that the studied AC provided water conditioning with such parameters:
taste, aroma, colouring, turbidity. During water conditioning with AC the mass
concentration of iron, ammonium, nitrite decreases almost by 1,5 — 2 times, with that the
permanganate oxidation improves by 40 — 50 % compared to the control sample.
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Table 3
Optimal Technological Parameters of Sorption Purification with the Studied AC
Name of Linear Relative volume,
technological operation speed, v/v AC
m/hour F 300 Silcarbon
(control) K835spezial
AC preparation (washing) 5-10 10 5
Specific yield of water 812 800 1100
AC ripping of input water 10-12 6 4
Quick washing of AC 15 6 4
AC regeneration at temperatures 130 °C, hour. - 6 4
Degree of regeneration, % 38 -40 50 - 55
Number of possible regenerations, pcs. - 2 4
Table 4

The Results of Water Conditioning with the Use of AC

Name of Requirements of | Input water Prepared water with
index, SOU 15.9-37-237, the use of AC
unit of measure no more F 300 Silcarbon
(control) K83S5spezial
Organoleptic properties
Taste at 20°C, points 0 2 0 0
Aroma at 20°C,
points 0 2 0 0
Colouring, degrees 5 20 5 0
Turbidity, mg/dm’ 0,5 1,0 0,2 0
Physical and chemical properties

Hardness, mole/m’ 0,1 3,8 4,2 3,8
Total alkalinity,
mole/m’ 4,0 4,0 4,5 4,0
Free alkalinity,
mole/m’ not allowed” not found” 0,4 not found”
Oxidation,
mgO,/dm’ 2,0 4,5 1,0-1,2 0,5-0,7
Contents, mg/dm’
- iron 0,1 0,15 0,1 0,07
- ammonium 0,05 0,10 0,07 0,05"
- nitrite 0,1 0,2 0,15 0,05"
- free residual
chlorine not allowed” 0,6 0,39 less than 0,3
- bound residual
chlorine not allowed” 0,5 0,39 less than 0,3
- hydrogen sulphide not allowed” 0,2 0,15 less than 0,17

"The results of testing of free alkalinity, ammonium, free residual chlorine and hydrogen sulphide
within the sensitivity of the method
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The topicality of activated carbon Silcarbon K835spezial usage for alcoholic beverage
industry is given scientific credence. Enhanced physicochemical and sorption properties of
activated carbon Silcarbon K835spezial enable to increase the specific volume of prepared
water by 38 %.

Conclusion

Investigated microporous active carbon Silcarbon K835spezial is promising and
allows not only to reduce significantly organic compounds in water content, but also iron,
nitrogen-containing compounds, and to improve organoleptic properties of both water and
alcoholic beverages with its use.
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Introduction. There are necessary the scientific
justification of technological process parameters and
components of technological systems to ensure industrial
production of capsulated herbal oils.

Materials and methods. Capsule formation of model
system «oil refined, deodorized - aqueous solution of
sodium alginate» in two-layer receiving environment «oil -
water», which contains free ions Ca’" was investigated. The
density of the receiving environment been adjusted by
addition of ethanol. Surface tension of technology systems
determined by the separation drops of capillary on a
calibrated stalahmometrychnyy installation.

Results and discussion. There are experimental data of
influence calcium chloride, ethanol, surfactants to determine
the interfacial tension of two-layer receiving environment,
forming thermostable capsules with fat, depending on the
temperature in article. Composition of the system and
working concentrations participants of the process, which
provide a stable process of capsule formation are grounded.
The obtained regularities allowed to carry out production of
industrial innovation. Detected the influence temperature of
component composition on capsulation technology system
«oil refined, deodorized - aqueous solution of sodium
alginate» through two-layer receiving environment by
introducing a surfactant. Suggested working concentration
of the prescription system components «QOil - water and
alcohol (40% vol.) 1,0% solution of calcium chloride» using
0,3...0,5 % E322 (lecithin) or E432 (polyoxyethylene
sorbitan monolaurate) will introduce a production
capsulated herbal oils.

Conclusion. The conducted research is a research
platform for the study of parameters of technological
process of production of encapsulated vegetable oils.
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Introduction

Systematic providing population of full foodstuffs, depends on the level efficiency of
the food industry. Formation competitive production technology of Ukrainian goods and
state food security with its export potential direction, depends on the level introduction the
scientific innovations to the manufacture process.

Introduction technology of capsulated vegetable oils with heat-resistant ionotroFig.
sheath into the industrial production, dictates the necessity substantiation the process
parameters of capsule formation, processing system, which will provide to obtain a product
with specified properties, indicators of quality and safety. The solution this problem is
possible by evidence-based modeling of technology process system that will provide
getting the physical capsule form.

Establishment the scientific bases capsule formation of adipose technology systems, in
the author's opinion, allows to view the technological principles of obtaining foodstuffs,
which include the adipose raw material and create a scientific and practical preconditions
for obtaining foodstuffs with new organoleptic parameters.

The basis technology, is based on controlled using the chemical potentials of
components, regulation sturdiness of interfacial layers using by the surfactants as levers to
control the properties of two-layer receiving environment «oil - water».

By domestic [1] and foreign scientists [2 - 10] are conducted systematic investigations
on stabilization two-phase systems, particular «oil - water», using surfactants. The method
of stabilization, lies in the formation, projected, by strength of interfacial adsorption layers.
Choice of surfactants and its concentration for stabilizing the complicated disperse systems
should be based on its properties, values of the hydrophilic-lipophilic balance, type and
concentration the third substance that is in one of phases system. Two-phase system
durability and two extrusion process stability to obtaining oil capsule formation with the
predicted organoleptic parameters are required experimental research, directed to determine
the parameters reducing interfacial tension, that will provide two-phase system stabilization
«oil - water-alcohol solution ions of Ca**» for the implementation industrial production of
capsulated vegetable oils with thermostable resiliently - elastic sheath.

Materials and methods

There are used analytical, mathematical and applied research methods to substantiation
the technology parameters capsulated vegetable oils and establishment regularities changes
in interfacial tension (o) stalahmometric method by volume drop, depending on the
concentration each component of the prescription stuff by the temperatures 25°C and 40°C,
that affect to the physical and chemical properties of two-layer receiving environment.

Machine, which made measurements, shown schematically in Fig. 1.
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;Hm 2y

4 5

Fig. 1. Stalahmometric installation:
1 — glass (for measuring the solution greater by density); 2 — capillary;
3 — microburette; 4 — connection hose; 5 — tripod

Stalahmometric installation consists of glass 1,5...2,0 mm diameter with soldered
capillary, getting by connecting rubber hose with microburette. Capillary has polished
horizontal cut. Microburette diameter is Smm.

Before the measurements, carried out calibration, which includes defining constants
device by liquids with known interfacial tension.

(o
= C/W (1)
V-(p,—p.)

o - interfacial tension (cyclohexane/water) 50,9 MH/wm;
V - volume for one drop;

pyw - density of distilled water at a temperature 20°C;

p. - density of cyclohexane at a temperature 20°C.

For the measure are prepared a series solutions of different concentrations investigated
system.

The further measurements are carried out as follows. Microburette, connecting rubber
hose and capillary are filling with the investigated liquid that is less by density (oil). Glass
is filling with liquid that is greater by density (water liquid) to 3/4 volume, watching that
water don't put to capillary. Opening microburette's tap and measuring volume of 10 drops
investigated liquid.

The physical system of drop formation and its throwing from capillary can be explain
like involuntary accumulation on the breakdown cordon phase molecules of surfactant,
which leads to a decrease in interfacial tension. Change ¢ achieved by the fact, that on the
breakdown cordon molecules phase of surfactant, which have dyfilnu structure, always are
oriented so that their interaction with two environments, leads to a maximum energy release
- polar groups stands in polar liquid and non-polar radical refers to a non-polar phase.

568 ——Ukrainian Food Journal. 2014. Volume 3. Issue 4 —



Food Technologies

Interfacial tension of two liquids is given by:
oc=K-V-(p-p,) ()

o - interfacial tension of investigated system, mH/Mm;

V - volume for one drop;

p; - density of water liquid at a measurements temperature;

p2 - density of purified deodorized sunflower oil at a measurements temperature.

Results and discussion

Objective of scientific substantiation technology capsulated vegetable oils is
investigation of the influence, integral prescription components (ethyl alcohol 96,0 %,
calcium chloride) as technological levers to control the properties of two-layer receiving
environment and scientific substantiation of prescription form.

Ethyl alcohol (p=0,78 g/sm®) [11] in technology acts as a substance that reduces the
density of drinking water, and calcium chloride, acts as bearer ions of Ca®" - to realize the
polysaccharide potentials solution of adipose capsule sheath.

To provide a transition for already formed quasi stable capsules, created in the top
layer oil of two-layer receiving environment, to water-alcohol reaction environment is
necessary to ensure the following:

- density of top oil layer should be approximately or equal to density of lower water-
alcohol layer, two- layer receiving environment;

- water-alcohol layer receiving environment should contain Ca®" ions;

- value of interfacial tension adsorption layers on the border «oil - water-alcohol
solution Ca’'» should provide a transition quasi stable capsules to water hydrophilic
environment.

Process of transition capsules across the border phase system «oil - water-alcohol
solution Ca*'» is provided by using surfactants, that forming interfacial adsorption layers
and providing reduction the Gibbs free energy at the interface phases. Introduction
surfactants in one of two-layer environment is performed based on the nature dissolution at
the stage preparation semifinished of two-layer receiving environment, which has a positive
on stabilizing process coaxial extrusion technology mixture in two-layer receiving
environment.

Considering, that system «oil - water-alcohol solution» can change the value of
interfacial tension at higher temperatures, we investigated taking into account the thermal
threshold, which cannot be exceeded due to spoilage the quality of the oil.

Nonionic, amphoteric surfactants with different values of hydrophilic-lipophilic
balance (Table 1) for the solution of technological problem, been investigated.

Based on capsule formation process of technology capsulated vegetable oils, density
of the oil layer and density of the water-alcohol layer two-layer receiving environment
should be approximately or have a value 0,92 g/sm’.

The influence of each prescription component system «oil - water» of two-layer
environment to ¢ has the exploratory character in terms of justification concentrations,
technology parameters, investigation physical and chemical properties of two-layer
environment as a constant value of technology.
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Table 1
Surfactants characteristics to form a two layer receiving environment technologies capsulated
vegetable oils

Hydrophilic- .
Name lipophilic Characteristics Solubility Mlcel!e
surfactants formation
balance
Fat-soluble,
E47% Mopo- anfd alcohol- Reverse
dig i’lcieﬂges © 3.4 Nonionic soluble, micelles;
gher dispersible in Micelles
carboxylic acids
water
Reverse
E322 lecithin 3.4 Amphoteric Fat-soluble micelles;
Micelles
Polyoxye;thylene Fat-soluble, Reverse
sorbitan 16.7 Nonionic water-soluble, micelles;
monolaurate alcohol- Micelles
E432 soluble

In this case technology can not exist without ions of Ca*', content which provides
sheath structure-forming ability thermostable capsules. The specialists of Kharkiv State
University of Food Technology and Trade have developed technology capsulated fat
product with thermostable sheath and received a patent on an useful model Ne 90875
«Method of obtaining capsules with an inner content based on fat», the schematic diagram
is shown in Fig. 3, fulfillment which allows for chemical potentials reactive capable
substances of sodium alginate and calcium chloride to obtain a heat-resistant sheaths
capsulating fats.

Experimentally established, that to obtain adipose capsule with specified elastic-plastic
properties of the sheath, concentration CaCl, varies within the range 0,5...2,5 % (Fig. 4).
Investigated effect of concentration CaCl, in two temperature lines 25°C and 40°C.

From Fig. 4 we can see, that with increase concentration of CaCl, from 0,5 % to 2,5 %
at temperature 25°C and 40°C accurately not observed decrease the value ¢ and not
influence to participant of two-layer receiving environment. That's why concluded, that
injection of calcium chloride into the system can be choose by organoleptic evaluation
sheath of the finished capsule. Working concentration is 1,0+0,05 % CaCl,.

At the temperature 40°C interfacial tension have the meaning less than 25°C, which is
obtained with comparison isothermal values of curves 1 and 2 (Fig. 4). This is probably due
to increase the average distance between water molecules with temperature increasing, in
consequence, the forces of interaction between them are decreased.
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Fig. 3. Schematic diagram obtaining capsules with a heat-resistant sheath

Because of technological term dipping capsules - the density of two layer from doable
layer receiving environment must be approximated to 0,92 r/cm’ [11]. The concentration of
ethanol (96,0 %) in the water-alcohol solution system CaCl, should be 40% vol., it was
revealed. It was revealed also, that if alcohol volume concentration will higher the system

will turn round. Influence of ethanol volume concentration to interfacial tension showed on
Fig. 5.
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Fig. 4. The interfacial tension dependence of the system «oil - water solution CaCl,» from
concentration CaCl, according at temperature: 1, 2 - 25 °C; 40 °C
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Fig. 5. The interfacial tension dependence of the system «oil - water alcohol solution» from
ethanol concentration (% vol.) according at temperature:
1-25°C;2-40°C

Descending character curves (Fig. 5) can be explained by nature of the polar organic
compound (ethanol) and probably its ability in this technology mixes reduce the surface
tension of water. Accepted density of water-alcohol layer does not satisfy the stable
technological process of capsules formation since there is «hang-up» drops on the border of
separation, that's why in following, modeling the two-layer receiving environment it was
obtained surfactants influence to the «oil - water-alcohol with Cehanol = 40% Vvol., Ccacrr =
1,0 %» system, which was introduced considering the nature of solubility.
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Fig. 5. The interfacial tension dependence of the system «oil - water alcohol solution» from
ethanol concentration (% vol.) according at temperature:
1-25°C;2-40°C

Established that injection (E432) polyoxyethylene sorbitan 0,1 % contributes to
reducing ¢ system contenting ethanol 40,0 % vol. and 1,0 % CaCl, (Fig. 6), further increase
in concentration leads to the formation and accumulation of surfactants molecules to
interfacial adsorption layers.
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Fig. 6. The interfacial tension dependence of the system «oil - water alcohol solution 40 % vol.
1,0 % CaCl,» from concentration E432 according at temperature:
1-25°C;2-40°C
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Established that mono- and diglycerides of higher carboxylic acids injection (E471) at
a concentration of 0,1% to 0,5% contributes to a slight decrease ¢ in the system, but relying
on the trend research such surfactants will not satisfy the stable technological process of
capsules formation, which is confirmed by experiments in the laboratory (Fig. 7).

20

o, mN/m

18

16

14

12

10
0 0,1 0,2 0,3 0,4 0,5
C E471, %

Fig. 7. The interfacial tension dependence of the system «oil - water alcohol solution 40 % vol.
1,0 % CaCl,» from concentration E471 according at temperature:
1-25°C;2-40°C
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Fig. 8. The interfacial tension dependence of the system «oil - water alcohol solution 40 % vol.

1,0 % CaCl,» from concentration E322 according at temperature:
1-25°C;2-40°C
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Established that injection of lecithin (E322) in concentration 0,5 % (Fig. 8) provides
lower meaning interfacial tension, that due by the accumulation surfactants molecules to
interfacial adsorption layers, and of course compensate for the energy of two different
liquids in nature.

Experimentally established, that using E432 and E322 surfactants in reasonable
concentrations satisfy the stable technological process.

In this manner, it can be stated, that maximum power compensation of two layers,
according minimum value of interfacial tension, and stable technological process
formation, formation of capsulated vegetable oils, are satisfied technological questions, that
was required by substantiation.

Conclusion

1. Injection CaCl, to model system «oil - water» two-layer receiving environment don't
influence on the interfacial tension meaning.

2. Established, that injection of ethanol to the 40 % vol. due to increase interfacial
tension receiving environment , same time aligning density approximately to the density of
oil layer two-layer receiving environment.

3. Established, that type and surfactants concentration due to decrease interfacial
tension. E432 under certain conditions satisfy the stable technological process of capsules
formation.
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Introduction. It is necessary to use the food supplement with
the adaptogenic activity for correcting and preventing human state
suffered from stress effect.

Materials and methods. The samples were prepared by
sequential treatment of mushrooms (Agaricus bisporus) with
water, 3.7 % HCI and sodium hydroxide solutions, varying the
alkaline agent concentration (3.0, 5.0 and 7.0%) and its contact
time with the solid residue (60, 120, 180, 240 and 300 min).
Adaptogenic activity was predicted by the whole complex of
indexes: the antioxidant activity (AOA), bifidogenic effect (BGE),
sorption of cholic acid (SCA). The food supplement in a dose of
200 mg/kg was administered to the diet of experimental animals.
The plumbum acetate in a dose of 14.1 mg/kg was stressor. The
morphometric indexes, behavioral responses, and the levels of total
lipids, cholesterol, triglycerides, malondialdehyde (MDA), the
activities of ALT, AST, glutathione peroxidase (GP), glutathione
reductase (GR) and glucose-6-phosphate dehydrogenase (G-6-
PDG) were determined.

Results. Correlation between the properties of samples of
mushroom biopolymer complex and their preparation conditions
(concentration of the alkaline agent, the treatment time) was
investigated. It was shown that none of mushroom raw materials
processing permitted to isolate the preparation that would show
AOA, BGE, and SCA at the highest level. The sample that had
AOA being equal to 90.0 %, SCA — 22.4 mg/g of the supplement,
BGE corresponding to 1.5:10'> CFU/cm® was chosen for research
in vivo test. A nutritional intervention of the food supplement
against stressor influence had a beneficial effect on laboratory
animals. There were improvement of morphometric indexes and
stabilization of animals’ behavioral responses. Activities of GP,
GR, G-6-PDG increased by 21.7, 26.0, and 20.0 % respectively
compared to the animals group getting plumbum acetate. MDA,
total lipids, triglycerides and cholesterol levels reduce by 14.8,
14.2, 26.6 and 18.9 % respectively. The indexes of ALT and AST
activities are stabilized. These results suggest that food supplement
obtained from Agaricus bisporus has the adaptogenic activity.

Conclusion. It is advisable to include this food supplement to
the diet for correcting adaptative reactions of a human body.
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Introduction

In the modern world a whole range of stress factors of different nature affect a human
body. They bring about a cascade of nonspecific stress reactions. The long-term exposure
of stressors causes the hyperlipidemia, disorder of the immune system functional activity,
increasing the production of free radicals with the simultaneous shift of the system
antioxidant-prooxidant towards the latter. It leads, as a consequence, to the development of
the oxidative stress that is one of the main pathogenetic factors conducing to the reduction
of compensatory-adaptive reactions of the organism, disruption of homeostasis and the
development of pathological changes [1-3].

It is necessary to use preparations with the adaptogenic activity for correction and
prevention such states [1-4]. Classic adaptogen preparations were prepared from Panax
ginseng, Eleutherococcus senticosus, Aralia mandshurica, Schisandra chinensis that grow
mainly in the Far East, Siberia and South-East Asia [3, 4]. These plants are very rare on the
territory of Ukraine [4].

In this regard, it is important the search of new environmentally friendly and widely
spread in nature sources of biologically active substances. The ones enhance a human
body's resistance to adverse factors as well as prevent the development of pathological
changes because they show antioxidant properties, ability to recuperate the immunological
reactivity and positively influence on lipid metabolism [1-4].

Mushrooms are the important resource and potential source of these substances [5].
They contain B-glucan is one of the most active immune modulator of carbohydrate nature
with pronounced prebiotic properties as well as aminopolysaccharide and melanin that
show both enterosorbent and antioxidant activities (AOA) [5, 6]. For isolating these
individual components it is necessary to use such treatment conditions of raw materials that
lead to an uncontrolled modification of their properties. That is why it is effectually to
obtain biopolymer complexes from mushrooms. These complexes have more expanded
functional and physiological properties than the individual components [7].

It was found that biopolymer complexes obtained from Agaricus bisporus could show
AOA, stimulate the growth of bifidobacteria that, in turn, reactivate immune response and
enhance nonspecific resistance, sorb cholic acid — a product of cholesterol metabolism —
and thus way they indirectly affect lipid metabolism [7, 8].

The aim of this work was to obtain the mushroom biopolymer complex that have the
highest possible levels of AOA, bifidogenic effect (BGE) and sorption of cholic acid (SCA)
— the food supplement with adaptogenic activity and to investigate its properties in vivo test.

Materials and methods

Biopolymer complex samples preparation and their properties.

The samples of the biopolymer complex were obtained by sequential treatment of raw
materials (Agaricus bisporus) with hot water and 3.7 % HC1 solution at room temperature.
The solid residue was treated with 3.0, 5.0 and 7.0 % NaOH solution at 98 °C, the time of
treatment were varying in the range of 60 — 300 min.

AOA of samples was determined according to [9] with modification. 5 cm® of 0.1 %
solution of sunflower oil in ethanol was added to 50 mg of sample. Oxidation was carried
out at 90 °C for 90 min. After cooling, 0.5 cm® of 30 % NH,(CNS) solution and 0.5 cm® of
0.02 M FeSO4 7H,0 solution were added to the reaction mixture. The colour intensity of
the solution was measured at 500 nm. The control did not contain the sample. AOA was
calculated by comparing the colour intensity of the test sample and control.
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BGE of samples was estimated by their ability to intensify the growth of
Bifidobacterium bifidum cells. For this 5 % suspension of Bifidobacterium bifidum cells
from Biopharma and 2 % of the sample were added to the sterilized milk. Ripening was
carried out at 37 °C. The viable count of Bifidobacterium bifidum was determined by
plating the appropriate dilutions into thioglycollate medium. All plates were incubated
anaerobically at 37 °C for 72 hours. The results were expressed as CFU/cm’.

For determination SCA 2.5 cm® of cholic acid solution in phosphate buffer, pH 8.0 (1
mg of acid per 1 cm®) was added to sample (0.1 g). The mixture was hold at 37 °C for
2.5 hours. Then it was filtered. The cholic acid concentration in the filtrate was determined
by spectrophotometrically. For this 0.4 cm® of 1 % fructose solution and 5 cm® of 67 %
sulphuric acid solution were added to 1 cm’® of filtrate. The mixture was being heated at
60 °C for 15 minutes. Then it was rapidly cooled. The optical density of the solution was
measured at 580 nm. A blank experiment was carried out in parallel. The cholic acid
concentration in solution was determined using a calibration curve prepared for cholic acid
(Sigma). SCA was evaluated by changing the cholic acid concentration in the solution
before and after contact with sample.

Analysis of food supplement in vivo test.

The white male rats weighing 200-230 g were used in the test. The experiment
continued for 4 weeks. The animals were maintained on a standard diet with free access to
water and food according to the requirements [10-11]. Experimental animals were divided
into 4 groups (8 animals each): the 1** group — control; the 2¢ group — received orally food
supplement in a dose of 200 mg/kg [12]; the 3¢ group — received plumbum acetate in a dose
of 14.1 mgkg with drinking water; the 4™ group — intragastrically received food
supplement and plumbum acetate with drinking water in corresponding doses.

The dynamic of changes in body weight of animals was studied during the whole
period of the experiment (body weight of the rats was measured before and after the
experiment). Locomotor response, orienting-exploratory activity (horizontal and vertical
activities, hole exploratory behaviour), the emotional state of animals (grooming and
number of boluses) were investigated in the “open field” test [13] (before the experiment, at
the second week and at the end of the experiment). After finish the experiment serum levels
of total lipids, cholesterol, triglycerides were measured using commercial kits NPO
“Felicit-Diagnostics” (Dnepropetrovsk, Ukraine). The activity of alanine (K.F.2.6.1.2-ALT)
and aspartate aminotransferase (AST K.F.2.6.1.1) were determined using clinical kits PZ
CORMAY, Poland. In liver tissue glutathione reductase (K.F.1.6.4.2-GR), glutathione
peroxidase (K.F.1.11.1.7-GP), glucose-6-phosphate dehydrogenase (K.F.1.1.1.49-G-6-
PDQG)) activities were determined according to [14]. The malondialdehyde (MDA) level
was measured according to [15].

Statistical analysis.

Statistical processing of research data was performed by variance, correlation analysis.
Statistical differences were considered significant at p<0.05. All calculations were
performed using a standard software package application of Microsoft Office Excel 2003
(license Ne 74017-640-0000106-57490) [16].
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Results and Discussion

Correlation between the properties of samples of mushroom biopolymer complex
and their preparation conditions.

As it was shown in Fig. 1, treatment time of raw materials with the alkaline agent had
a significant influence on AOA when the dilute sodium solution was used. Increasing
exposure time brought enlarging the value of this index in 2.8 times. Its most rapid rise was
observed during the first 180 minutes. Using more concentrated reagent solution also
promoted growth of AOA with increasing the treatment time of raw materials, but its effect
was markedly reduced with the rise of alkaline concentration.

According to the data shown in Fig. 2 for obtaining the samples that showed high level
of BGE it was necessary to use the solution with a minimum concentration of extragent
during the minimum time period. Processing raw materials with more concentrated solution
led to the sharp decrease of this index in 1.5-3.4 times under the 60-minute treatment. More
long-term contact of raw materials with more concentrated alkaline agent slightly impacted
on BGE index. Besides samples, obtained under such treatment conditions, showed low
level of BGE.

It should be noted that in contrast to the previous indexes SCA depended on changing
conditions of the process to a lesser degree (Fig. 3). Its level varied in the range of 18.0 —
30.3 mg/g of the sample. The preparations isolated when more concentrated alkaline
solution was used, regardless of the duration of exposure time, had the highest values of
this index. The sample obtained by processing raw materials with the concentrated reagent
solution during the minimum time period showed the maximum level of SCA.
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Fig. 1. The AOA of the biopolymer complex samples:
1 — biopolymer complex samples isolated in the processing of raw materials with 3 % NaOH solution;
2 — biopolymer complex samples isolated in the processing of raw materials with 5 % NaOH solution;
3 — biopolymer complex samples isolated in the processing of raw materials with 7 % NaOH solution.
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Fig. 2. The BGE of the biopolymer complex samples:
1 — biopolymer complex samples isolated in the processing of raw materials with 3 % NaOH solution;
2 — biopolymer complex samples isolated in the processing of raw materials with 5 % NaOH solution;
3 — biopolymer complex samples isolated in the processing of raw materials with 7 % NaOH solution.
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Fig. 3. The SCA by the biopolymer complex samples:
1 — biopolymer complex samples isolated in the processing of raw materials with 3 % NaOH solution;
2 — biopolymer complex samples isolated in the processing of raw materials with 5 % NaOH solution;
3 — biopolymer complex samples isolated in the processing of raw materials with 7 % NaOH solution.
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The above results point out that none of mushroom raw materials processing permited
to isolate the biopolymer complex that would show the reported properties at the highest
level. Therefore, the sample — food supplement — that had AOA being equal to 90.0 %,
SCA — 22.4 mg/g of the supplement, BGE corresponding to 1.5-10'> CFU/cm® was chosen
for research in vivo test.

Estimation of food supplement properties in vivo test

For confirming the effectiveness of food supplement morphometric indexes,
behavioral responses, lipid metabolism indexes, state of the hepatobiliary system, the state
of the system of the antioxidant defence and lipid peroxidation level were investigated in
vivo test.

It was found that the food supplement administration to the diet of laboratory animals
that were not exposed to a stressor had a positive effect on the morphometric indexes
(Table 1).

Thus, the dynamic of animals’ body weight gain was 20.1 % (p<0.05) higher in the 2¢
group than the control one. Ingestion of plumbum salt reduced the index of body weight
gain by 24.3 % in the 3¢ group and 14.2 % in the 4™ group compared with 2¢ group where
animals were fed by the food supplement (p<0.001 and p<0.05 respectively). Such positive
dynamic towards stabilization of this index in the group that was given plumbum acetate
and biopolymer complex is probably due to the ability of this food supplement to increase
nonspecific resistance of the organism, which in turn, allows restoring homeostasis.

Table 1
The dynamic of changes in animals’ body weight during the experiment

Number of A‘n imals’ body Animals body weight The weight gain,
the group weight before the after the experiment, g AM,y, g
experiment, g ’ v
1 213.70+1.90 246.75+1.46 32.9+1.95
2 218.70+3.40 258.25+3.40 39.5+1.327
3 217.80+2.00 248.90+2.77 29.9+1.117 7
4 218.80+2.50 252.75+3.19 33.9+1.687

Note: */' —indicates a significant difference compared to the 1™ group (p <0.05);

*/2 _ indicates a significant difference compared to the 2 group (p<0.05);
#*%/2_indicates a significant difference compared to the 2¢ group (p<0.001);

The study of behavioral responses before the beginning of the experiment (Table 2)
revealed significant differences in horizontal activity manifestation between animals of
different groups. It was connected with individual and typological features of behavioral
responses in various animals. Therefore, these indexes were compared in relation to their
background for animals of each group.

There weren’t observed any significant changes in the control group of animals after 2
weeks of the experiment compared with the beginning of the experiment. At the same time,
a locomotor activity rose significantly in the 2¢ group — a quantity of the animals’ upright
posture increased by 33.1 % in relation to the background indexes revealed in this group
before the experiment. A tendency to depression of indexes of locomotor and exploratory
activities was observed in the 3% group. It indicates on probability of development of
neurotoxic effects in animals exposed by plumbum acetate. Further intake of heavy metal
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compound reduced significantly indexes of horizontal, vertical activities by 31.8 and
53.0 % respectively. Intake of both plumbum salt and food supplement stabilized indexes of
animal behavioural responses. They characterize a functional state of nervous system that is
the most sensitive to a stressor influence.

Thus, simultaneous improvement of morphometric indexes and stabilization of animal
behavioral responses indicates the ability of food supplement to enhance a body's resistance
to the influence of adverse factors.

Antioxidant properties of this food supplement were also investigated on the plumbum
intoxication model. Reliable initiation of lipid peroxidation in liver was found in animals of
the 3¢ group exposed by plumbum acetate — by 35.0 % compared to the control group
(p<0.05) (Table 3). In addition, an activation of the system of the antioxidant defence in
liver tissue was observed: GP increased by 21.1 % (p<0.01), NADP-H, — dependent — by
17.1 % (p<0.05), G-6-PDG — by 33.1 %.

A nutritional intervention of the food supplement on the background stressor influence
has a positive effect on the balance of pro-oxidant system in the body. Against heavy metal
exposure an ingestion of the biopolymer complex reduces MDA level by 14.8 %, increased
GP, GR, G-6-PDG activities by 21.7, 26.0 and 20.0 % respectively (p<0.05) compared with
the 3¢ group.

Table 2
The research of behavioral responses during the experiment
Number Horizontal Vertical Hole . Emotion
of the activity activity exploratory | Grooming (number
group behaviour of boluses)
Before the experiment

1 24.5£2.9 10.8+1.0 1.5+£0.9 2.540.7 2.9+0.6

2 22842 2%%/ 13.9£1.0 1.6+0.3 2.1£0.4 1.9+0.3

3 21.4+].8%%/ 13.2+1.4 1.7£0.2 2.1+0.3 2.8+0.5

4 20.0:£1.1%%/ 10.2+0.9 1.8+£0.2 2.7+0.3 2.240.4

After 2 weeks of the experiment
1 24.6+2.3 10.2+1.3 2.0+0.3 2.1+0.3 2.1+0.3
) 18.540.9%**/'

24.5+2.7 AR 1.8+0.3 1.7£0.2 1.5+0.2

3 16.5£1.6 10.6+1.2 1.5+0.3 2.2+0.3 2.8+0.6

4 18.8+1.6 11.0£1.5 1.540.1 2.5+0.3 2.1+£0.2

After 4 weeks of the experiment

1 19.1£1.8 9.2+1.2 1.540.1 2.14£0.2 2.6+0.7

2 20.242.0 16.1£2.0 1.74£0.4 1.3+0.3 1.6+0.3

3 14.6+0.9 **/°% | 6.2+£0.2%**/¢ 2.0£0.2 1.6£0.1 2.9+0.3

4 20.2+1.0 10.8+0.9 2.0+0.3 2.3+£0.4 3.0+0.4

Note: **/' —indicates a significant difference compared to the 1™ group (p <0.01);
#*%/! _indicates a significant difference compared to the 1™ group (p <0.001);
**/b.e. — indicates a significant difference compared to the background indexes of
this group (beginning of the experiment (b.e.)) (p<0.01);
***/b.e. — indicates a significant difference compared to the to the background
indexes of this group (beginning of the experiment (b.e.)) (p<0.001).
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in liver tissue of animals

Table 3

Number of MDA, GP, pmol /mg GR, nmol G-6-PDG, nmol
the group nmol/mg protein‘min NADP-H,/min- /mg protein
mg protein
1 0.20+0.01 0.19+0.01 0.82+0.04 4.48+0.19
2 0.19+0.009 0.22+0.01 0.83+0.04 4.56+0.22
3 0.2777£0.01 0.2371£0.01 0.967+0.05 5.96 '+0.35
4 0.237°£0.01 [ 0.287777x0.02 | 1.217777+0.07 | 7.15777°+0.34
Note: */' — indicates a significant difference compared to the 1™ group (p<0.05);

#%/! _indicates a significant difference compared to the 1™ group (p<0.01);
*/ _ indicates a significant difference compared to the 3 group (p<0.05);

Thus, the intake of plumbum acetate causes both lipid peroxidation rise and activation
of antiradical defence systems (GA and GR) in the rats. The preparation administration
against plumbum exposure stabilizes indexes of lipid peroxidation and, at the same time,
activates enzymes of antioxidant system. It indicates on high antioxidant activity of the
food supplement. It’s probably due to the substances in its composition that have
antioxidant properties protecting the body from oxidative stress, inhibiting lipid
peroxidation processes, as well as maintaining the structural characteristics of biological
membranes [5, 6].

The food supplement influence on lipid metabolism was studied through changes of
their main indexes. It was found that lipids level in animal blood did not change
significantly in applying food supplement in the 2¢ group (Table 4). At the same time, their
content increased by 52.4 % (p<0.001) in rats exposed by plumbum acetate in comparison
with the control animals. There was significant reduction of lipids concentration by 14.2 %
(p<0.01) in the 4™ group compared to the 3¢ group.

Table 4
The total lipids, cholesterol, triglycerides, ALT and AST levels in blood serum of
animals after the experiment

N:fntlll::r Total lipids Triglycerides | Cholesterol AST, ALT. U/min
aroup (g/L) (mmol/L) (mmol/L) U/min ’
1 4.66+0.41 0.74+0.03 1.14+0.10 | 66.35+2.97 | 26.84+1.46
2 4.64+0.30 0.70+0.03 1.08+0005 | 62.42+4.41 | 27.28+1.73
7.107 - 1.597"+ 341277
3 0.36 1.09 ""+£0.06 0.07 79.01+5.86 295
/] 2083 3 12977+ 28.81+
4 6.09 +0.24 | 0.80 "+0.04 0.07 66.06+5.57 1.70
Note: **/"—indicates a significant difference compared to the 1™ group (p <0.01);
##%/12 _ indicates a significant difference compared to the 1™ and 2% groups
(p<0.001);
*%/° _ indicates a significant difference compared to the 3¢ group (p<0.01);
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A content of triglycerides in blood serum of the 2¢ group had a tendency to decrease.
Their level in blood of the 3¢ group increased significantly in almost 1.5 times compared to
the control animals. Enrichment of diet by the food supplement against heavy metal
exposure reduced this index by 26.6 % (p<0.01) as compared to the 3¢ group. There was a
significant increase of cholesterol level by 39.5 % (p<0.01) in the 3¢ group in comparison
with control one. An ingestion of food supplement with simultanecous plumbum acetate
intake reduced its level in serum by 18.9 % (p<0.01) compared to the 3¢ group.

Thus, intake of both plumbum acetate and food supplement reduces significantly total
lipids, triglyceride and cholesterol levels in comparison to the group getting only the
plumbum. This might be due to the fact that components of the food supplement bind lipids
and products of their metabolism in the intestinal lumen. It leads to the reducing their
absorption. Furthermore, biopolymers being contained in the food supplement are
fermented by the intestinal microbiota. As a result short chain fatty acids, in particular
propionate, are generated. They show hypocholesteremic effects [12, 17].

Marker indicator of the functional state of hepatobiliary system that is responsible for
processes of xenobiotic detoxification in the body is the activity of aminotransferases (AST
and ALT) and their relationship [12, 14, 17]. It was found increased ALT activity in the 3¢
animal group. It rose by 19.1 % (p<0.01). Ritis coefficient (the ratio of AST/ALT)
decreased by 14.8 %. It indicated on the liver character of the index abnormal increase.
AST and ALT in the 4™ group were almost at the same level as that of the control group.
This indicates on ability of the food supplement to limit the development of pathological
processes that are developed due to xenobiotics intoxication.

Conclusion

It was studied the influence of treatment modes of mushrooms (Agaricus bisporus) on
the biopolymer complex samples properties (antioxidant activity, bifidogenic effect,
sorption activity). For research in vivo test the sample — food supplement — that had AOA
being equal to 90.0 %, SCA — 22.4 mg/g, BGE corresponding to 1.5-10'> CFU/cm® was
chosen. It was shown that the use of the food supplement in the laboratory animal diet
during the subchronic experiment did not lead to negative changes of the morphometric,
physiological and biochemical indexes in comparison with the animal control group. Intake
of the food supplement with the stressor (plumbum acetate) influence had a positive effect
on the nervous system of experimental animals. It activated the system of antioxidant
defence and stabilizes lipid metabolism. This suggests that food supplement obtained from
available, non-seasonal, safety, local raw materials (Agaricus bisporus) shows high
adaptogenic activity. It can be incorporated into the practice of the population sensible
nutrition.

References

1. Panossian A. and Wikman G. (2010), Effects of Adaptogens on the Central Nervous
System and the Molecular Mechanisms Associated with Their Stress-Protective
Activity, Pharmaceuticals, 3, pp. 188-224.

2. Vinod S. P. and Shivakumar H. (2012), A current status of adaptogens: natural remedy
to stress, Asian Pacific Journal of Tropical Disease, 2, pp. 480-490.

3. Tewari N.,, Verma L. and Jawaid T. (2011), Adaptogenic agents: a review,
International Journal of Biomedical Research, 5, pp. 285-304.

——Ukrainian Food Journal. 2014. Volume 3. Issue 4 — 585



10.

11.

12.

13.

14.

15.
16.

17.

Food Technologies

Kopnin A.A., Dargaeva T.D., Sokol'skaja T.A., Lukashina T.V. i Ljakina M.N. (2010),
Sovremennoe sostojanie issledovanij v oblasti primenenija adaptogennyh preparatov,
Voprosy biologicheskoj, medicinskoj i farmacevticheskoj himii, 2, s. 12-16.

Chang S.-T. and Miles P.G. (2004), Mushrooms. Cultivation, Nutritional Value,
Medicinal Effect, and Environmental Impact, 2 ed., CRC Press, Boca Raton.

Villares A., Mateo-Vivaracho L. and Guillamén E. (2012), Structural Features and
Healthy Properties of Polysaccharides Occurring in Mushrooms, Agriculture, 2, pp.
452-471.

Cherno N.K, Osolina S.A., Gural L.S. and Nikitina A.V. (2013), Comparative analysis
of biopolymer complexes from mushrooms (Agaricus bisporus), Modern scientific
research and their practical application, J21301, available at: www.sworld.com.ua/e-
journal/J21301.pdf.

Cherno N., Shapkina K., Nikitina A., Lomaka E. and Osolina S. (2013), Functional
food ingredients on the basis of polysaccharides, The Second North and East European
Congress on Food, Kyiv, May 26-29, 2013, NUFT, Kyiv, p. 213.

Fu H.-Y. and Shieh D.-E. (2002), Antioxidant and free radical scavenging activities of
edible mushrooms, Journal of Food Lipids, 9, pp. 35-46.

Zagal'ni etychni pryncypy eksperymentiv na tvarynah (dokument, rozroblenyj
robochoju grupoju Kongresu pid kerivnyctvom chl.-kor. NAN i AMN Ukrainy O.G.
Reznikova) (2003), Endokrynologija, 8, 1, s. 142-145

European conventhion for the protection of vertebrate animals used for experimental
and other scientific purposes (1986), Council of Europe, Strasbourg.

Alam N., Yoon K.N., Lee T.S. and Lee U.Y. (2011), Hypolipidemic Activities of
Dietary Pleurotus ostreatus in Hypercholesterolemic Rats, Microbiology, 39(1), pp.
45-51.

Kasparov A.A. i1 Sanockij I.V. (1986), Toksikometrija himicheskih veshhestv,
zagrjaznjajushhih okruzhajushhuju sredu, CMP GKNT, Moscow.

Danilova L.A. (2003), Spravochnik po laboratornym metodam issledovanija, SPb.,
Piter.

Orehovich V.N. (1997), Sovremennye metody v biohimii, Moscow.

Antomonov M.Ju. (2006), Matematicheskaja obrabotka i analiz mediko-biologicheskih
dannyh, Kyiv.

Fukushima M., Ohashi T., Fujiwara Y., Sonoyama K. and Nakano M. (2001),
Cholesterol-lowering effects of maitake (Grifola frondosa) fiber, shiitake (Lentinus
edodes) fiber, and enokitake (Flammulina velutipes) fiber in rats, Experimental Biology
and Medicine (Maywood), 226, pp. 758-765.

586 ——Ukrainian Food Journal. 2014. Volume 3. Issue 4 —



Biotechnology, Microbiology ——

Thermophilic methane digestion of chicken manure

Anatoliy Salyuk, Sergiy Zhadan, Evgen Shapovalov

National University of food technologies, Kyiv, Ukraine

Keywords:

Chicken manure
Anaerobic digestion
Biogas

Ammonia
Inhibition

Abstract

Article history:

Received 14.10.2014
Received in revised form
29.11.2014

Accepted 26.12.2014

Corresponding author:

Sergiy Zhadan
E-mail: zhadan.nuft@
gmail.com

Introduction. The aim of our study was to
investigate methanogenesis of chicken manure in the
thermophilic mode with the low moisture content of the
substrate.

Materials and methods. The study included
periodic methane digestion of chicken manure with
moisture content from 82 to 94% at 50 °C.

Results and discussion. Studies of anaerobic
digestion of this waste product report that high nitrogen
content often causes problems of ammonium toxicity
for anaerobes. As the temperature increases, the larger
amount of ammonia nitrogen turns into ammonia, which
is considered a more toxic substance than ammonium
ions.

A decrease of substrate moisture content resulted in
a decrease of the process efficiency. Biogas yield
ranged from 121 to 382 ml/g VS, and the proportion of
methane in the produced gas varied from 39.6% to 57%.
Methane production started from the first day of the
experiment. From the very beginning of the experiment
increase in its concentration in biogas content was faster
at a higher moisture level of the substrate.
Concentration of methane in biogas was not constant
and ranged from 50% to 80% for all values of moisture
content of the substrate. The maximum rate of
methanogenesis increased with an increase of moisture
content of the substrate from 2.8 ml / (g VS - day) to
24.7ml/ (g VS - day).

Conclusion. The obtained data prove that
production of methane from chicken manure in the
thermophilic mode is possible even at low moisture
content of the substrate, despite the high content of
ammonia nitrogen and ammonia.
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Introduction

Poultry is one of the most intensive and mechanized agricultural sectors. Poultry
manure is the main ecological problem of poultry farms and its poor management can cause
serious environmental damage. Excessive manure generated at poultry farms negatively
impacts atmosphere, soil, surface and groundwater. One of the ways of rational utilization
of chicken manure is its anaerobic digestion, which provides production of biogas and high
quality organic fertilizer. Methane digestion is an effective method of animal waste
processing. However, anaerobic processing of poultry manure has not been widely
investigated [1]. Studies of anaerobic digestion of chicken manure report that high nitrogen
content in poultry manure often creates problems of ammonium toxicity for anaerobes. It is
believed that concentration of ammonia nitrogen is the limiting factor for the dilution
coefficient [8]. In its turn, the increase of influent concentration is economically valuable as
it leads to reduction of reactor volume and lowers consumption of water and energy for its
heating, the amount of effluent, the cost of transportation and storage. Most experiments
have been carried out in the mesophilic regime [4]. As the temperature increases, larger
amount of ammonia nitrogen turns into ammonia, which is considered a toxic substance.
The aim of our study was to investigate methanogenesis of chicken manure in the
thermophilic mode with the low moisture content of the substrate.

Materials and methods

The experiments were carried out in twenty one 60 ml syringes three times in a row.
Moisture content of the substrate was 94%, 92%, 90%, 88%, 86%, 84% and 82%. Manure
was diluted with tap water to get the desired moisture level. Each syringe contained 20 g of
substrate. Mass fraction of anaerobic sludge was 10%. The syringes were placed in a dry-
air thermostat TC 80 M2. The process was carried out in the thermophilic mode at the
temperature of 50 °C. The amount of produced biogas was determined by deviation of the
syringe piston. The concentration of carbon dioxide was measured by passing the biogas
through 2% NaOH solution. The burnability of biogas was also checked. Chicken manure
was obtained from Vasilkovska poultry farm where the egg-laying hens were kept in
battery cages. Excessive anaerobic active sludge obtained from methane tanks of Bortnychi
aeration station (where sludge from the primary clarifiers is processed) was used as
inoculum. The sludge was clarified and the obtained liquid was decanted. Chicken manure
and its anaerobic active sludge were stored in a refrigerator at 4 ° C.

The content of total solids (TS) was measured by drying the sample in a drying oven at
105 °C to constant weight. To determine the volatile solids (VS), dry residue was heated in
a muffle furnace at 600 °C. The pH level was measured using a pH meter pH-150 M.
Electric conductivity was determined using the conductivity meter PHYWE cobra4 mobile-
link with module «Conductivity». The concentration of ammonia nitrogen and volatile fatty
acids (VFA) was determined by distillation.

The content of free ammonia was calculated basing on concentration of ammonia
nitrogen by the formula [4]:

NH; (mg/l) = NH," - N (1 + 10K -pKb-pH)y -1,

where pK,, is a constant of water ionization at 50 ° C, that equals 13.262 [2], pK, is a
constant of ammonium dissociation at 50 ° C, that equals 4.723 [3].
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The content of free VFA was calculated basing on the concentration of VFA by the
formula [4]:

Free VFA (mg/l) = VFA (10%%2-P0)/(] 4+10PKa-PH),
where pK, is a constant of dissociation of acetic acid that is 4.787 at 50 °C.

Results and discussion

Chicken manure obtained as a natural output of bird’s vital activity has moisture level
of 75%. In our study it equaled 72.2%. Chicken manure contains a larger proportion of
organic matters, capable of biological decomposition, than other animal waste [5]. The
content of VS in the manure was 70%. In the study of Webb and Hawkes (1985) [10] the
content of VS varied from 60 to 70.59%, in the work of Huang and Shih (1981) [6] — 76%,
Niu and al. (2013) — 73.84% [7].

The characteristics of substrate with different moisture values before methane
digestion are given in Table 1 and after methane digestion — in Table 2.

Table 1
Characteristics of chicken manure before methane digestion
: g‘) p— g s
3 i 8 = 2
N =l s | % | %% £
g = +3 g £ 2 g 2 g
s 5 = : =) EZE
£ ) & = = £S5 = 8T 2
2| &% | & z z > z > 2 |=2S%E
1 94 2652 796 2.05 831 53.44 5.95 4871
2 92 3536 1061 3.06 1140 65.78 6.00 5811
3 90 4420 1326 4.09 1449 78.33 6.03 6420
4 88 5304 1591 5.14 1757 90.93 6.05 8107
5 86 6188 1856 6.89 2066 93.75 6.11 7887
6 84 7072 2122 8.63 2374 98.64 6.15 8457
7 82 7956 2387 11.14 2683 97.62 6.21 8120
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Table 2
Characteristics of chicken manure after methane digestion

4 £

g g S Z

2 % = S

R S = 2 =

S £ o = =

E = = = = S S

z = +3 g £ 2 2
g 5 = - ) k= & E
g ES | Z = = £ES | = 22
2| a8 | S8 z z > Z g = =%
1 94 2522 2522 1978.37 885 0.04 9.10 13244
2 92 3363 3222 2831.98 3210 0.08 9.40 15807
3 90 4199 3082 2608.43 7080 0.23 9.28 15160
4 88 5037 4483 3617.27 6840 0.29 9.16 20380
5 86 5879 3362 1229.79 8100 2.49 8.30 19840
6 84 6720 3642 2554.72 7140 0.54 8.91 28180
7 82 7558 4644 2404.84 14990 2.47 8.57 21480

It has been found that as manure moisture level decreases, biogas and methane yield
from one unit of VS decreases as well. Thus, biogas production changed from 382 to 121
ml/g VS, and the production of methane — from 209 to 48 ml/g VS. Only during digestion
of substrate with moisture content of 92% no decrease in the amount of produced biogas

was observed.
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Fig. 1. Gas yield from VS with different moisture values of substrate
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As moisture content of the substrate decreased, biogas and methane production
increased from one unit of volume to moisture content of 82% — at that point decline
started. Thus, production of gas at a moisture level of 84%, 86%, 88% and a moisture level
of 90% and 92% was the same. Biogas yield varied from 15.2 ml/ml to 25.8 ml/ml, and
methane yield — from 6 ml/ml to 12.9 ml/ml.

30

25

20

15

10

Biogas yield, ml/ml/

82 84 86 88 90 92 94
Moisture content, %

O Methane OBiogas

Fig. 2 Gas yield from the volume with different moisture values of substrate

Methane production started from the first day of the experiment. From the very
beginning of the experiment increase in its concentration in biogas content was faster at a
higher moisture level of the substrate. Biogas burned on the third day, when the methane
concentration was higher or equaled 30%. Concentration of methane in biogas was not
constant and ranged from 50% to 80% for all values of moisture content of the substrate.

Bujoczek and al. (2000) in their study, which was conducted in the mesophilic regime,
reported a significant lag phase, which increased from 40 to 60 days with a decrease in
moisture level from 90% to 84.3% [4]. In our study, basing on the kinetics of methane
production, the duration of the lag phase for all values substrate moisture content was less
than a day.

The proportion of methane in the produced biogas increased with an increase of
moisture level in the range from 39.6% to 57% (Fig. 3). Pearson linear correlation
coefficient was 0.91that shows a close relationship between the moisture content and the
proportion of methane in biogas.

The maximum rate of methanogenesis increased with an increase of moisture content
of the substrate from 2.8 ml / (g VS - day) to 24.7 ml / (g VS - day). The dependence is
shown in Fig. 4. Pearson linear correlation coefficient was 0.96, showing a close
relationship between the variables.
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Fig. 3. The proportion methane/biogas with different moisture values of substrate
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Fig. 4. The maximum rate of methanogenesis with different moisture values of substrate

In our study decomposition of VS increased with an increase of moisture content and
ranged from 41.87% to 96.55%. Webb and Hawkes (1985) reported that the decomposition
of VS ranged from 48.97% to 66.5%, Huang and Shih (1981) — 66%, Safley (1987) —
53.1%[6, 9, 10].

Ammonia nitrogen content in chicken manure was 13.26 mg/g TS. Accordingly, its
concentration increased from 796 mg/l to 2387 mg/l with a decrease of moisture content.
After the methane digestion ammonium concentration ranged from 2522 mg/I to 4644 mg/1.
Nondissociated ammonia is widely considered a toxic substance [8]. The concentration of
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ammonia in the substrate ranged from 2.05 mg/l to 11.14 mg/l. After methane fermentation
it increased and ranged from 1230 mg/l to 3617 mg/1.

In our investigation pH level of the substrate decreased with an increase of manure
moisture content from 6.21 to 5.95, which corresponds to an increase in the content of
ammonium nitrogen. After methane digestion pH increased and ranged 8.3-9.4. Safley and
al. (1987) also noted an increase of pH from 7.2 to 8.05 as a result of anaerobic processing
of poultry manure with moisture content of 94% in a continuous process at the temperature
of 35 °C and 22-day duration [9].

With an increase of moisture content, electric conductivity decreased from 8120
uS/cm to 4871 uS/cm. After methane digestion conductivity significantly increased due to
mineralization of organic matter and ranged between 13244 uS/cm and 28180 pS/cm.
Safley and al. (1987) noted an increase of electric conductivity from 22802 puS/cm to 26855
uS /em [9].

Content of VFA increased with a decrease of moisture content from 831 mg/l to 2683
mg/l. After methane digestion VFA content increased and ranged from 885 mg/l to 14990
mg/l. Safley and al. (1987) reported a decrease of VFA content from 8447 mg/l to 3403
mg/l [9]. Pechan and Knappovfi (1987) reported an increase in the content of VFA up to
4600-9300 mg/l [8]. Content of nondissociated VFA before methane fermentation also
increased with decrease of moisture content and ranged from 53.44 mg/l to 97.62 mg/l.
After digestion it decreased due to an increase of the pH and ranged from 0.04 mg/I to 2.49
mg/l.

Conclusions

1. The investigation of periodic process of methane digestion of chicken manure in a
wide range of moisture content values in the thermophilic mode was carried out for the first
time.

2. The process was characterized by better results than those reported for the
mesophilic regime, though as the temperature increases, the proportion of ammonia, which
is considered more toxic than ammonium ions, also increases. The duration of lag phase
was less than a day, and methane content in biogas ranged from 50 to 80% for all values of
moisture content of raw materials.

3. Production of methane from chicken manure in the thermophilic mode at low
moisture level of the substrate is possible, despite the high content of ammonia nitrogen and
ammonia.

4. Further studies will be aimed at the study of the process at lower moisture values
than were used in this investigation to determine the limits when methane production is still
possible.
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Introduction. Keeping the proper microbiological status of
production facilities and air is one of the most important
problems, whose solution will guarantee food safety. To do this,
in the food industry, the principles of quality systems providing
the compliance with the stringent rules of process and food
storage are applied. A large focus is on the selection of effective
and safe chemicals and auxiliary materials for cleaning and
disinfection.

Materials and methods. Using the methods of
microbiological analysis, the bactericidal effect of the
disinfectant "Higienizer" produced in Poland, whose active
substance is hydrogen peroxide, was studied. The efficiency
estimated by means of prints using agar plates and aspiration
method, based on the principle of the current air shock on agar.

Results and discussions. Implementing HACCP system
allows detecting these critical points of the process, in which the
systematic monitoring hygiene standards ensure the appropriate
quality and safety of the finished product. The detailed analysis
of the process line, from the time of coming raw materials to the
plant and up to the stage of packaging and storing the finished
product allows finding a positive solution to eliminate the
microbiological contamination, and make the process of the
secondary contamination by microorganisms impossible. The
complex of all these measures with using the environmental
chemicals will allow producing safe food.

The studies on applying the disinfectant "Higienizer" showed
its effectiveness in relation to sanitary and demonstration of
gram-positive and gram-negative bacteria, including bacteria of
E. coli, staphylococci, streptococci, Pseudomonas aeruginosa,
Salmonella, yeast and molds etc. The lack of odor and complete
biodegradation suggest that the disinfectants on the base of
hydrogen peroxide are among the most optimal in the food
industry.

Conclusions The systematic procedures of cleaning and
disinfecting, using the ecological agents, following personal
hygiene - all these activities assist the produced food to be safe
and meet the requirements of the European standards.
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Introduction

One of the main objectives of the food and processing industry is the food
manufacture of not only high quality but also quite safe for life and the consumer’s health.
It can be achieved through applying the technological regimes, following the production
process requirements, procedures, and guidelines at all the stages of production.

To ensure the proper quality of food, at the production they implement the principles
of the appropriate quality systems, as follow:

- GMP — Good Manufacturing Practice

- GHP - Good Hygienic Practice

- HACCP — Hazard Analysis and Critical Control Point

- ISO — International Standards

- Codex Alimentarius - the international standards and food

HACCP system adjusted to the company guarantees to get the product safety for
health. At that, a major condition of ensuring the sanitary food safety is the introduction and
implement of the basic principles of GMP/GHP. They are the principles of good hygiene
practice (GHP), which ensure the compliance with the sanitary standards that allow
providing the product quality in terms of its microbiological purity.

GHP requirements relate to:

- Selection of the appropriate location of the food industry and analysis of the
surrounding areas

- Location of food premises and equipment at the facility

- Selection of the appropriate technological equipment and the technical support
provision

- Following the washing, disinfection, maintenance and conservation of machinery and
equipment

- Ensuring the microbiological purity and quality of raw materials

- Following the appropriate processes and manufacturing operations

- Training the staff and following personal hygiene of workers

In manufacturing the safe food, the risk analysis and reduction of the threats occurring
during their manufacture are very important.

As it is known [1], the threats in food production, which may affect the quality of the
final product, are divided into three groups:

- Physical — the danger of getting the various foreign objects into the raw material or
finished product as well as the danger of irradiating food

- Chemical — arise in a result of using a variety of hazardous chemicals and auxiliary
materials at the production and during storage of the finished products

- Biological — the impact of microorganisms, fungi, mold, viruses, parasites, as well as
pests that can infect both the raw materials and the finished product

Bacteria that are in a form of spores and are not destroyed during the production
process, along with the microorganisms in the air contacting with the finished product, are
the source of the secondary contamination. The microorganisms remaining in the products
used as raw materials, can lead to harmful side effects, such as fermentation, feculence,
gassiness, mucous formation etc. The biological contaminants in food are the greatest threat
to health, because their influence is the most dangerous for the metabolic changes in the
body.

To solve the issue of providing the adequate sanitary condition of the workplace the
systematic research and finding the best methods to control the microbiological
contamination are carried out.
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The production processes associated with the food production are not in the sterile
conditions. The presence of microbes in the environment is obvious, so both the raw
materials and the production process, and the finished products shall be controlled.

The analysis of the production process is important to identify the places that could
influence on the emergence of the secondary contaminations, because it significantly
increases the microbial contamination of the final product. The main cause of this
contamination is the air contacting with the finished product [2]. The type of
microorganisms in the air depends on the nature of the environment, but there are some
bacteria, which are always in it. The air environment itself does not promote the
multiplication of microflora, but it acts as an excellent infection carrier. Bacteria get into
the air from water, soil, open wounds of living organisms, their discharge, workplace etc.

The air surrounding the production line contains many microorganisms such as mold
spores, cocci, aerobic bacteria etc. These microorganisms have a high degree of the organic
material decomposition and are very dangerous. Therefore, the emphasis shall be made on
the quality parameters of the air used for processing raw materials at the production stage
and contacting with the finished product. The air directed for cooling and drying shall have
the best microbiological quality. However, the clearness parameters of the air in the
technologic rooms are very important.

The microflora in the air is characterized by saprophytic microorganisms, including:

* cocci of Micrococcus and Sarcina

» aerobic bacteria of Bacillus

« fungal spores of Clostridium, Penicillium, Aspergillus

* yeast Candida

* pathogenic bacteria such as aurococcus and streptococcus

Microbes are rarely in the Free State, they are often in the form of bioaerozols
spreading in the air in three ways [3]:

- due to the dynamic projection of droplets due to the respiratory-muscle system
reduction (e.g., coughing or sneezing)

- through the VAC system of the air in the workplace with ventdoors, elevators, etc.

- with convection air flows

The viability of microorganisms in the air depends mainly on the resistance of this
species to drying and UV rays. The selection of the microorganisms in the air is made by
destroying the vegetative forms that perish fastest whereas spore forms such as endospores
of bacteria, mold conidia remain alive longest. The prolonged vital activity is characteristic
for the microorganisms, whose cells are protected by a layer of mucus or the other organic
compounds protecting bacteria from the external factors [4, 5, 6].

The fight against the microbiological contamination during food production is known
to be often carried out using various chemicals. Thus, there may be a chemical threat,
because disinfectants in the production process can form the dangerous compounds that
remain in the finished product, or get inside it on the stage of storage. Therefore, the search
and lockup of the safe chemicals that can be used in the food industry is one of the most
important issues, the scientists of the whole world are working on.

Materials and methods
The scientists of the Sugar Production Department in the Institute of Agriculture and
Food Biotechnology study for a long time the influence of different disinfectants on

ensuring the microbiological purity of the food industry, particularly in the sugar factories.
In the production process, the different chemical reactions are known to take place. Many
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phases of the biological threats may arise due to the primary and secondary contamination
caused by microorganisms, fungi, viruses, coming with raw materials or from the air. At the
same time, the international quality requirements of sugar quality (including EU
requirements) are quite high. Thus, disinfectants for the sugar industry, which would
provide an appropriate level of the microbiological purity of the finished product and at the
same time would be favorable to the environment, could find its application in the other
areas of food and processing industries. In particular, the effectiveness of the disinfectant
produced in Poland is studied for long.

The disinfectant is certified in Poland and authorized in the food industry. The
microbiological and physical-chemical studies of the disinfectant carried out at the Institute
of Fermentation Technology and Microbiology of the £.6dz Technical University (Poland)
and the State institution "L.V. Hromashevsky Institute of Epidemiology and Infectious
Diseases" stated that the disinfectant is effective with respect to the sanitary-demonstrated
gram-positive and gram-negative bacteria, including bacteria of E.coli, staphylococcus,
streptococcus, Pseudomonas aeruginosa, Salmonella, yeastlike molds etc. If there is the
organic contamination, the disinfection activity of the work solutions decreases. The work
solutions are effective in cold disinfection and significantly increase its biocide activity
with increasing the temperature to 40°C. They are watered fast and well.

The agent is without odor and quite biodegrative. The very properties are crucial in
choosing the chemicals used in the food industry.

To test the effectiveness of the agent in the fight against the microbiological threats in
the food industry, the research was carried out at the sugar factories. The treatment of the
surfaces and equipment contacting with the finished product was made with the active
solution, and the disinfection of the air used in the air conditioning silo systems (storage
towers for sugar) was made.

With the concentrate of disinfectant "Higienizer" a 5% work solution is prepared and
the air taken areas, floor, walls, waste channels, transporters of the finished products and
semi-finished products, machinery and equipment are irrigated with it. The area treatment
for air intake is made with a garden sprayer. To disinfect the air for drying and cooling
sugar, the disinfection of inlets and filters was made.

It is known [7] that UV radiation significantly reduces the ability of bacteria to
multiply, so the effectiveness of the disinfectant was studied in combination with UV
irradiation.

The microbiological studies were carried out in accordance with the methodology
approved in the laboratory of the Sugar Production Department in Institute of Agriculture
and Food Biotechnology.

To investigate the microbiological status of the surfaces, the method of prints using
agar plates was applied. The agar plate was attached to the dry surface under studying for
10 seconds. Then it was placed in an incubator and incubated under the conditions specific
to a particular type of microorganisms (for mesophilic bacteria at 300°C for up to 3 days,
for mold and yeast at 300°C for 5 - 7 days. After finishing the incubation, the number of
colonies of microorganisms that emerged in the 25cm? plate was calculated.

The microbiological studies of the air samples were carried out by the aspiration
method, which is based on the principle of the current air impact on an agar plate. To
control the content of microorganisms in the air, the inertial samplers (impactors) were
used. After collecting the samplers, the plates were incubated, using the appropriate
conditions and culture media: mesophilic bacteria - 3 days at 300°C, mold and bacteria - 5
days at 300°C. Then, the number of colonies of microorganisms in 1 volume is calculated.
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Results and discussion

Tables 1-4 show the results of the microbiological testing of the industrial surfaces and
air before and after applying the disinfectant "Higienizer". These data suggest that the
investigational agent was quite effective in dealing with the mesophilic bacteria and mold,
which can significantly degrade the quality of the product.

Considering that the agent is completely safe for the finished product, such
disinfection near the finished product is possible. The use of the means does not affect the
taste, smell, texture, and purpose of the finished product. Therefore, this disinfectant is one
of the few that can definitely be used at all the stages of preparation, production, and
storage of food. Considering, the means contains a corrosion inhibitor, the corrosion danger
of machinery and equipment reduces.

Note that in the study, the focus was on the production environment and the stages of
the production, when there is a risk of the secondary contamination of the finished product.

The inadequate sanitary condition of machinery and equipment, not following the
rules of the staff hygiene, a microbiological air pollution lead to the deterioration of the
finished product quality. A large number of microorganisms being in the air are often the
result of the poor sanitary condition of workplace and equipment, air ducts, and sometimes
the lack of the staff hygiene.

Therefore, to ensure the proper microbiological purity of the finished product, it is
necessary to:

- Maintain the proper sanitary condition of machinery and equipment contacting with
the finished product

- Follow the staff hygiene

- Carry out the systematic monitoring of the microbiological condition of the air
flowing into the workplace

Keeping cleanliness and order in the workplace, the systematic procedures for
cleaning and disinfecting surfaces and equipment with the effective and safe agents,
monitoring the staff health and hygiene allow minimizing the risks of the microbial
contamination of food.

The workplace, in terms of the microbiological purity of the air, can be divided into
three categories [3, 8]:

- areas with a low risk (the air quality does not affect the purity and quality of the
finished product)

- areas with a medium risk (the air microbiology is an important element in producing
certain kinds of food that shall not be sterile, but the use of the appropriate technological
processes and principles of good sanitation practices reduce the microbial contamination
affecting the finished product quality and safety)

- areas with a high risk (the air purity is one of the determining factors in the quality
and safety of the finished product particularly susceptible to the microbial contamination).
The production in the areas with a high risk involves the use of the special procedures and
the regulatory compliance with the microbiological purity of the working environment.
This is where the sanitary conditions of the production are important in preventing the
secondary microbial contamination.

For each category of the workplace in accordance with the requirements of the
HACCP system in enterprises the appropriate procedures for cleaning and disinfection,
which determine the frequency of the preventive measures, a list of the chemicals
recommended for that, as well as the responsible persons, are developed. The systematic
undertaking of such procedures provides the adequate microbiological air quality.

——Ukrainian Food Journal. 2014. Volume 3. Issue 4 — 599



Biotechnology, Microbiology ——

In addition to processing the workplace and air with the disinfectants, the use of the
ultraviolet lamps is provided as well. It should be noted that the presence of such lamps in
the areas, where the air subjects to the pre-processing before drying or cooling,
substantially reduces the risk of its contamination.

Measures reducing the risks associated with the negative impact of microorganisms on
the finished products include:

- using the protective clothing by staff and visitors

- following the staff hygiene

- maintaining the cleanliness in the packing and warehouse, where the products are
stored.

An important aspect of preventing the repeated contamination is to protect the finished
product while transporting to the packing shops. At this stage, the final product is in contact
with the environment, and thus, the risk of the repeated contamination increases
significantly, whose outcome cannot be detected in time. In this case, the contaminated
products go to the consumer and can be dangerous for his health. To prevent contaminating
the products in this case, it is recommended to isolate the transporters of the finished
products from the general areas of the production shops, or cover them. The effective
protection is the fixing of UV lamps above the conveyor and the periodic surface treatment
under the conveyor and the area around it by the disinfectants. This significantly reduces
the risk of the microbiological contamination, which can be caused by the floor dust, which
gets on the conveyor while its reversing,.

To reduce the danger of the secondary contamination of the finished product, the air,
flowing into the workplace, shall be passed through the filter. The specifics of each
enterprise allow developing and implementing the optimal preparing scheme for the air. In
particular, at the sugar factories a three-stage air purification is used [2, 4- 6]:

- the previous detention prevents the detaining of the dust particles with the fibrous
filters;

- the main detention allows maximum separating bioaerozols from the air with flexible
filters and detention inserts;

- the main detention, which is the site of direct air intake for the technological
purposes

The air disinfection can be done in different ways:

- mechanical (applying the various filters)

- physical (heating the air, eliminating the dust particles with an electrostatic method
or an ultraviolet radiation)

- chemical (using disinfectants).

The implementation of the new technologies in the food industry provides the more
rigid requirements for the microbiological purity of the air, manufacturing space,
machinery, and equipment, which are in the direct contact with the finished product. Much
attention is focused on the cleanliness of floors, walls, and ramps in both a manufacturing
site and a warehouse.

600 ——Ukrainian Food Journal. 2014. Volume 3. Issue 4 —



Biotechnology, Microbiology ——

Table 1
The results of the microbiological research of surfaces before and after
applying disinfectant "Higienizer
hili
Mould Mesop l 1¢
Research area Surface state (CFU) bacteria
(CFU)
Stores without disinfection 0 58
after disinfection 0 0
. . without disinfection 0 0
Walls in the production sho — -
P P after disinfection 0 4
. . without disinfection 23 188
Fl th duct h — -
oot 1n the procuiction shop after disinfection 0 14
Surface near a waste channel without disinfection © ©
after disinfection 4 10
. without disinfection 0 0
T rter of the finished product — -
ransporter of the finished produc afier disinfection 0 7
Floor around the transporter of the | without disinfection ) )
finished product after disinfection
Table 2

The results of the microbiologic research of the floor under the transporter of sugar

The amount of microorganisms (CFU /25 cm’ of the surface)

Total amount of

with “Higienizer”

- . Mould Yeast
mesophilic bacteria
without disinfection 349 14 10
after UV-radiation 87 0 0
after disinfection 7 0 0

Table 3

The results of the microbiologic research of the transporter of sugar

The amount of microorganisms (CFU /25 cm’ of the surface)

Mesophilic bacteria Mould Yeast
without disinfection 176 0 0
after disinfection with
“Higienizer” and UV- 2 0 0
radiation
Table 4

Results of the microbiological testing of the air used for drying and cooling sugar

The amount of microorganisms (CFU /1m’ of air)

Mesophilic bacteria Mould Thermop‘h ilic
bacteria

without disinfection 480 8 20

after UV-radiation 165 0 0

after the disinfection 85 0 0

with “Higienizer” and

UV-radiation
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Conclusions

The need to develop the appropriate research methods, including the development of
methods for sampling, identification of microflora sources and search for the effective
methods of killing microorganisms coming from the air, waste produced in the
manufacturing process, etc. are growing steadily. The prevention of the secondary
contamination of the finished products is promoted by the proper sanitary condition of all
the workplaces in manufacturing, as well as a hygienic state of the workers contacting with
the finished product.

The presence of microorganisms in the air affects the shelf life of products; sometimes
they are the main cause of the products’ getting out of order. Using the adequate ventilation
in the food industry, providing options of sterile air contacting with the finished product
reduce the danger level of microbial contamination, condensation on the vapor in the areas
of food, reducing odors that may affect the food quality. The direction of the airflow in the
production areas is also important: the air movement shall be from "clean" areas to "dirty"
ones. The conformity between the parameters of air directly contacting with the finished
product and the microbiological standards of cleanliness prevents the secondary
contamination.

The systematic procedures of cleaning and disinfection, the use of environmental
agents, and following the personal hygiene - all these activities assist the produced food to
be safe and meet the requirements of European standards.
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Introduction. For the increase of technological efficiency
and productivity of vibrotray it is necessary to lower power
charges. It is necessary to set the optimal value of corner of
vibrations of working element of oscillation device.

Materials and methods. Experimental studies of process of
vibromoving were undertaken on the electro-pneumatic setting
adjusted on the different terms of vibration through a
programmable logic controller. The mode of motion of separate
products is described by the method of progressive
approximations. For moving of finely-piece products on an
oscillation tray, on condition of harmonic fluctuating motion, are
used two methods of arrangement of oscillation tray on spring
elements. A working tray that is placed under a certain corner to
founding was investigation on certain office hours.

Results and discussion. The condition of symmetry of
forces of resistance of relative motion and portable force of
inertia is in-process used from harmoniousness of vibrations of
working organ and symmetry in the location of directing. At the
beginning of research harmonic motion of product is taken into
account and the change of phase is not taken into account
relative relatively vibrations. Assumption is amplitude of
vibrations in absolute motion considerably less then, then
amplitude of vibrations of working element. Mathematical
models are built for description of phase corners of beginning
and end of motion of unit of product, with the use of the
preliminary found initial conditions, in every direction.
Vibrations of surface of founding with an acceleration, allowed
to set the modes of motion of unit of product between plates. An
a surface of founding will have the identical moving, on an
absolute value, in all directions axes of x. Vibromoving of unit
of product will not be.The model of the experimental setting is
collected with the use of electro-pneumatic drive. A model can
be used for the small frequency vibrations of pabovoro tray
from 4-10 Hertzs, at a necessity a portage and division of fragile
finely-piece products.

Conclusion. The results give an opportunity to estimate
influence of speed and terms of power contact depending on
direction of vibrations of surface of founding, intensification of
motion of unit of product between directing.
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Introduction

For the increase of technological efficiency and productivity of vibrotray it is
necessary to lower power charges. For an oscillation device it is necessary to set the
optimal value of corner of vibrations of working element of oscillation device. It is
necessary to provide the rationale mode of the use of energy at oscillation and use of the
generating system of the artificial mode of vibromoving.

Materials and methods

As research basis the process of the oscillation moving of product was accepted on the
surface of tray at different terms work of drive. Experimental studies of process of
vibromoving were undertaken on the electro-pneumatic setting adjusted on the different
terms of vibration through a programmable logic controller. The mode of motion of
separate products is described by the method of progressive approximations. For moving of
finely-piece products on an oscillation tray, on condition of harmonic fluctuating motion,
for use two methods of arrangement of oscillation tray on spring elements. The modes of
fluctuating motion of surface are in-process investigation that is placed under a certain
corner.Two methods exist today for creation of construction of devices, where a product
moves under act of vibration. For this purpose use a surface that is on springs and under
the corner of inclination to horizon. The first method consists of forming of pendant of
support on rectilineal springs that set under a corner to horizon.

The second method consists of that some surface, located on cylindrical springs, not
to set direction of vibrations (free pendant). Certain direction of vibrations of tray takes
place under the action of a force force that has certain direction to horizon.

On condition that pendants are envisaged so that their projections on a horizontal basis
will be perpendicular to the radius es in points their fastening, the corner of transferring to
these points will be equal to the angle of slope of pendants.

Like rectilinear trays in bunkers giving of oscillation type, the directed pendants work.
The vibrations of the system can be passed from the oscillation systems with different
effort.

In a model use a free pendant, then tray of bunkers giving the spiral directing is
envisaged in that, place on cylindrical springs. The vibrations of the system take place
under act of one of a few oscillation engines. Many bunkers giving of oscillation type were
working for principle of the first method.

Results and discussion

For the small and middle bunkers of feeder of oscillation type with frequency 50-100
Hertzs and by an engine from the electromagnetic oscillation systems, such method more
effective. This the construction is of bunker of feeder is simple enough and reliable in
exploitation. The constructions of feeder of oscillation type are today known with an inertia
and electro-pneumatic drive. Such systems work by means of the programmable logic
controller (PLC), on principle of free pendant. ~ The general chart of the signal shaping in
engines together with PLC is shown on fig. 1.
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Signal on included in the sensor-based system
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Fig.1. General chart of transformation of signals in occasions from PLC for the system of
harmonious vibrations

The law of motion of the last link (rod of pneumatic cylinder) can be changed by

means of initial data of technological process.

It is necessary to use a discrete pneumatic apparatus and simple electric pneumatic
elements for creation of effective oscillation inertias systems. Applying such charts of
management and on the base of pilot plant of vibrofeeder of fig.2, it is possible to get next
distribution of moving rod of pneumatic cylinders for time:
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dt " FR¢ (1)
k-1

dx LNRT, (B¢ B P

—_— v = e—— — . —’

a " F.J& B P,
dx .. . . .
= =v, =const —itis speed of rod pneumatic cylinder, P; and P,— permanent pressure in

t

a piston and to the rods cavity pneumatic cylinder, Py, — main pressure of festering, P, —
atmospheric pressure, F; i F, — an area of piston is in piston and rods cavities, f; i f> — area
of the communicating opening of pneumatic cylinder, & i1 &, — coefficients of resistance

of line of festering and upcast of air, x — coordinate of site of piston, S — maximal piston
stroke, N — force of resistance is with taking into account coefficient of efficiency
pneumatic cylinder, £ — index adiabatics (coefficient of Poisson), R — gas constant, 7T); —
absolute temperature of gas. In a mathematical model does not take into account a
coordinate xq; and xq,, what is characterized space volume for filling compressed air to the
moving-off of piston of pneumatic cylinder.

7

Fig. 2. Experimental setting with a pneumatic occasion:
1 - tray; 2 — directing vibrations; 3 — depreciation springs;
4 — pneumatic cylinder; 5 — mechanism of longitudinal vibrations.

Such vibrosystem creates force unidirectional vibrations in horizontal or vertical
direction, depending on revolting force of pneumatic cylinder.

An aim undertaken studies is maintenance of integrity of unit finely - artificial product
during realization of operation of division of her array on separate streams.

Will consider motion of unit of shallow products contiguous plates (fig. 3).
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4

F

mg

Fig. 3. The system of forces, operating is on unit of shallow products,
that is on the surface of tray

Let it a material point. Possibly, it is bound by forces of dry friction with the basic
working surface of tray, with the sides of directing plastins and with other units of
product.

The system of coordinates of xyz is hardly related to the surface of oscillation tray.
The axes of xyz are located so, that the axis of x is directed along plastins, axis in - athwart
to the plates, and axis of z - athwart to the plane of underlayment. Let there will be
supposition, - the contact of unit of product with the sides of directing plastins takes place
without gaps and without shots. A product at moving between plates has a variable power
contact. Then, as a result of vibrations of working organ, it contacts both with one plate or
with other.

Movement of unit of product will consider as a sum of portable motion (together with
an underlayment) and relative motions along plates.

The underlayment of tray carries out harmonic forward vibrations:

S, = Asinwt;
V, = Awcoswt; 2)
a =-Aw*sint,

n

S.,V.,a

n>" n3>"n?

- accordingly transferring, speed and acceleration to the portable moving.
Force of inertia that operates on a product determined as:

P = ma = mAw* sin ot

m — mass of product. On a material particle also operate: N; - normal reaction of
underlayment of working organ; N, - normal reaction from the side of side of plate, with
that finely, - an artificial product has a power contact; F; = N; f; - force of resistance of
motion of particle on the bottom of working tray, where f; - the brought coefficient over of
resistance of motion of shallow product on the bottom of working tray; F,= N, f; - force of
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resistance of motion of particle is at a power contact with the side of plate, where f; - the
brought coefficient over of resistance of motion of shallow product on the side of plate;
F; = mgf. - force of resistance from the side of directing that are above directing vertical
plates, where f; - the brought coefficient over of resistance of motion of shallow product
that moves together with a working organ.

Force of friction F; directed against the relative rate of movement V shallow products
(fig. 4). On fig. 4 represented projections of speed, where x - a portable rate of movement
of shallow products is along plastins, J, - resultant speed from V and x. Direction of
speed V depends on the terms of power contact and direction of vibrations of
underlayment. Force of friction F; forms a corner with direction of vibrations of

underlayment £, and sine = %sin y . As a shallow product has the additional brake loading

from the side of directing plastins and underlayment, then ¥ >> x, it is thus possible to
consider that sine =0, and ¢ = 0.

Asinawt

——

————————

Fig.4. A chartis to determination straight of power action of force of resistance of F;

In general case coefficients of resistance of unit finely - artificial products on a bottom
and on the side of plate can be different, as a bottom and plates of working organ can be
made from different materials and to have a different roughness. As a result of harmonic of
vibrations of working organ and symmetry in the location of directing it is possible to use
condition of symmetry of forces of resistance to relative motion and portable force of
inertia.

In the first approaching set by that motion of product is harmonic and ignore the
change of phase in relation to portable vibrations. Thus, it is possible to assume that
amplitude of vibrations in absolute at moving substantially less than, than amplitude of
vibrations of working organ. Thus, it is possible to take into account force of friction
between units of product, that are simultaneously on a tray:F; = mgf. sin V,.

Ruh of product is possible in all modes of vibromoving, that is considered for the
model of material particle [1, 2,7]. Next to it, for fragile shallow products more rational is
the mode of the bilateral skidding with two instantaneous stops. As it gives an opportunity
better to use time of stay of products that is oriented on the surface of worker to the tray,
because processes of distribution of stream of shallow products on separate streams it takes
place mainly at the relative moving.
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Will consider motion of unit finely to the products between contiguous plates subject
to condition horizontal vibrations of horizontal underlayment. Differential equalizations of
relative motion of material point by mass of m in projections on wasp of coordinates for the
case of power contact of material point with a right plate look like:

m¥ =mAw’ sinotcosy —F, — F, + F, cosy ; 3)
mzZ=N,—mg; 4
mzZ=N,—mg. (5)

Will consider possible combinations straight of force of inertia of portable motion (a
power contact is with a right or left plate), sign of function signV, = signcoswt (directions
of force of friction ) and straight relative motion of particle along an axis x (directions of
forces of friction F, i F, ). At all possible combinations of directions of the indicated forces
of equalization (5) it remains unchanging, and in equalizations (3) and (4) on the separate
intervals of motion particles change signs before the projections of forces F;, F,, F, and

N, on wasp of coordinates x and y [6].

Function signV, = signcoswt in the interval of change of phase corner § = ot from a

zero to equals sincoswt =1. Then in the interval of change of phase corner 0< 6 S%

and at a power contact with the right plate of equalization (3) and (4) will look like:

mx = mAw* sinwtcosy =N, f,— N, f, +mgf. cosy; (6)
mj = mAe’ sinwtsiny — N, +mgf. siny . ()

Ruh of unit of shallow products takes place without jumping up, as horizontal
vibrations of horizontal underlayment take place.[8] Thus z=const, Z=0 and from
equalization (5) get expression for determination of normal reaction N,

N, =mg )

As motion of particle is in direction, perpendicular plastins, impossible, then
y=const, y=0. Thus, from equalization (7) it is possible to get expression for

determination of force of normal pressure N,
N, =mAw’ sinotsiny + mgf, siny . )

Putting expressions N, and accordingly from equalizations (8) and (9) in equalization
(6), with taking into account f, =tgu, where - corner of friction and after his
transformations will get:

cos(y+4u) Sinof gheosu . g,

¥= Ao’ -
cos A’ cos(y+p)  Aw’

(10)
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Will designate:
a = Aot ST EH) (11)
cos U
n__8 . Jicosu
zZ, = [ f1. 12
" Ae? [cos(;/+u) /] (12)
Will get:

)'éza(’)’-(sina)t—zg), (13)

a, and z; - dimensionless parameter of resistance and parameter that has a dimension of

acceleration and answer the power contact of unit of product with a right plate at her
relative at moving in additional direction of axis x.

At 6= 5 function sinV, =sincoswt transverses a sign, id est sincoswf=-1 in

the interval of change of phase corner & from % to %7: .

Force of inertia of P here will save the direction to & =7, id est unit of product
continues a power contact with a right plate. Thus, on the interval of change of phase corner

%S o0 <& differential equalizations (3) and (4) relative motion of particle in projections

on wasp of x and in look like:
m¥ = mAw’ sin ot cosy —mgf, — N, f, —mgf. cosy ; (14)
mj = mAe’ sinwtsiny — N, + mgf. siny . (15)

As y=const, y=0, then from equalization (15) find expression for determination

of force of normal pressure N, :
N, =mAw’ sinotsiny + mgf, siny . (16)

Will put expression (16) in equalization (15) and after transformations will get:

cos(y +
Xzsz-M- sin ot — ;gflcosu + gf"z ) (17)
cos A’ cos(y+p) Aw
Will designate:
aln — ACOZ . Cos(y+lu) : (18)
cos i
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Zl”:iz. M_ﬂ] . (19)
Aw” cos(y + )

Will get:

i=a(sinor—z), (20)

where z' and a - dimensionless parameter of resistance and parameter, that has a
dimension of acceleration, and answers the power contact of unit of products with a right
plate at her relative transferring to positive direction of axis of x in the case when speeds of
unit of products, that is for different parties of geometrical to the landmark of tray directed
oppositely. Equalization (13) describes motion of unit of product in positive direction of
axis of x at her power contact with a right plate in the interval of change of phase corner

from &/ to % , and (20) - in an interval %S 0 < r . In the turn-down of phase corner from

7 to 2m unit of product has a power contact with the left plate. If in an interval unit of
product will not stop due to operating on his forces of friction from the side of other units
of product, then it will continue motion in plus direction at a power contact with the left
plate.

Differential equalizations of relative motion of unit for product are on an interval at
skidding in positive direction of axis of x at a power contact with the left plate look like: in
a projection on the axis of x like equalization (14), and in a projection on an axis in y.

mj = mAe’ sinwtsiny + N, —mgf. siny . (1)
From equalization (21) will get expression for determination of normal reaction:
N, =-mAw’ sinotsiny + mgf. siny . (22)

Putting expressions (16) and (22) in equalization (14), and after transformations will

get
S [—
Xzsz-M- sin @t — ;gflcosu + ‘gf"z ) (23)
cos Aw* cos(y —u)  Aw
Will designate:
o = Ao S0 H) (24)
cos i
. _ & . Jicosu
= 8 [NHESK oy 25
2 = [cos(;/—y) A (25)
Will get:

i=aj (sinet-2zj), (26)
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z; and a; - dimensionless parameter of resistance and parameter that has a dimension of

acceleration, and answer the power contact of unit of shallow product, with the left plate at
her relative a movement in positive direction of axis of x in the case when speeds of
different units of product within the limits of directing are opposite. Equalization (26)
describes motion of unit blown through in plus direction of axis of x at her power contact
with the left plate in the turn-down of phase corner from to (-phase corner of completion
of motion of particle in plus direction of axis of x at a power contact with the left plate).

After a stop the particle of product can begin motion in negative reverse direction of
axis of x at a power contact with the left plate.

Differential equalizations of relative motion of unit of product in projections on wasp
of x and y: in a projection on an axis in like equalization (13), and on the axis of x.

m¥ = mAw’ sin ot cosy +mgf, + N, f, —mgf. cosy 27)

In this case normal reaction N, it is determined from equalization (14). Equalization
(19), after a substitution for it N, , but transformations and accepted denotations, it is
possible to point in a kind:

i=af (sinet-z]), (28)
when
al = Ao’ Losz i) ; (29)
cos i
. cos
Z3 - _ g2|: ﬁ H _fL:| (30)
Aw® | cos(y+u)

z; and a; - dimensionless parameter of resistance and parameter that has a dimension of

acceleration, and answer the power contact of unit of product, with the left plate at her
relative at moving in negative direction of axis of x.

Equalization (30) describes motion of unit of product in negative direction of axis of x
at her power contact with the left plate in the interval of change of phase corner from the

beginning of skidding in negative direction to 57: .

In the turn-down of phase corner & from %7: to 2z differential equalizations of

relative motion of unit of product in negative direction of axis of x look like:

m¥ = mAw’ sinot cosy +mgf, + N, f, + mgf, cosy ; 31

mj = mAo’ sin wtsiny + N, + mgf, siny . (32)
Then y =0 normal reaction N, can be certain from expression:
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N, =—mgf, siny —mAw’ sinwtsiny . (33)

Equalization (31), after a substitution for it expression (33) and transformations and
accepted denotations, will look like:

i=aj (sinot-z] ) (34)
when
cos(y +
a; = Aw* M (35)
cos i
= gz.{ Jicosp +fL} (36)
Aw® | cos(y+u)

z, and a; - dimensionless parameter of resistance and parameter that has a dimension of

acceleration, and answer the power contact of unit of product with the left plate at her
relative transferring to negative direction of axis of x in the case when speeds glowed

overhead and lower directed in one side. Then 27 <96 < %77: unit of product will have a

power contact with a right plate and can continue skidding in negative direction of axis of
X.

Differential equalizations of relative motion of unit of product in projections on wasp
of x and in look like accordingly: equalization (31) and equalization (7). The normal
reaction of N, can be certain from expression (9). Equalization (31) is driven to the kind:

i=a(sinor—z) (37)

al = Aw? .M (38)
cos i

= f | ESR (39)
Aw® | cos(y—p)

z; =a; - dimensionless parameter of resistance and parameter that has a dimension of

acceleration, and answer a power contact, unit of product, with a right plate at her relative
transferring to negative direction of axis of x in the case when speeds are directed in one
side.

The generalized equalization of relative motion of unit of product is along the axis of x
(along plastins) at possible combinations straight of force of inertia of portable motion, sign
of function sin¥, =sincoswt but straight relative motion of unit of product it can be

presented in a kind:

¥=a-(sinot-z), (40)
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a[','=sz-M Sfor Eé’SSSE;
cos u 2

a{’=sz-M Sfor gSéSﬂ;
2

cos i
a;[:sz-M for mw<S85L8), 41)
cos
a=
a3”=sz-M Sor 5?S5S§7r;
cos u X 2

af=sz-M for E7r£5£27r;
cos i 2

al = Ao’ LSy + 1) Jor 2w <6
cos u

n__ & . Jicosu "
z) =2 [F——- or 6, <0<
" Ae® cos(y + ) S 0 2

17 2

2= & [ NOSE ey Tssm
Aw” “cos(y + u) 2

Z;— gz.M-{_fc] for 77,'35352”; (42)

Aw™ “cos(y — )

Z;:_iz.m_fc] for Sr<o<im
Ao “cos(y+ u) 2

P S L L %77,’353271’;

Ao “cos(y+ u)
o8 SCSE ey a<sssl,

s Aw® “cos(y — )

6, - phase corner of beginning of skidding of unit of product in positive direction of axis

of x at a power contact with a right plate;
6, - phase corner of completion of skidding of unit of product in positive direction of axis

of x at a power contact with the left plate;
o, - phase corner of beginning of skidding of unit of product in negative direction of axis

of x at a power contact with the left plate;
65 - phase corner of completion of motion of unit of product of part in negative direction

of axis of x at a power contact with a right plate.

It is possible to draw conclusion from equalizations (42), that absolute values of
dimensionless parameter in pairs equal each other on the different intervals of skidding of
unit of product in positive and negative directions of axis of x at a power contact with right
, 2 = |zf{ | Ta |z;’ | = |z;’| . And also at equality of parameters

3

Z

and left plates. Id est 2z; =
appear even and parameters g;. Thus, at the vibrations of underlayment with an

acceleration sufficient for relative motion of unit of product between plates, the last will
have the identical on an absolute value transferring to positive and negative directions of
axis of x. Id est, vibromoving of unit of product directed in this case will not be.
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On fig.5. presented dependence of dimensionless parameters Z; from a corner options
of plastins for parameters: 4 = 10 mm; n = 10 min’'; L =04 f, =035 f =05
[1...3,7]

Z
2.0

is /

1.0

T
I I I g I A /

05 - A
N L
0 ___//)

25 30 35 40 45 50 55 60
¥, grad

Fig. 5. Dependence of parameter z; from the corner of setting of plastins y

Such functional dependence is just for all values of corner establishment of plastins,
and there is a betweenness by parameters z; i z' depends on a corner . In area of small

values of corner of establishment of plastins z; >z, . With the increase of corner a
difference is between the values of dimensionless parameters and z; diminishes. There is

an odomain of corner of establishment of plastins, at that z; < z; .

It costs to notice, that in this case, at the terms of beginning of skidding of unit of
shallow products are not executed in each of directions, id est in this case absent motion of
particle in relation to an underlayment between contiguous plates. An area that limits value
of corner y represented by the dotted line and responds to the condition z; =1.

At moving of unit of product in the mode of the bilateral skidding with two
instantaneous stops unit of product has for three the subinterval skidding in each of
directions of axis of Xx. At at a movement with stops unit of product can have for two or for
three intervals of skidding in each of directions.

Ruh of particle can begin in plus direction of axis of x, if X >0, id est for terms
z; <1. Condition  z; <1 it is the condition of existence of relative motion of unit of
product between contiguous directing plates.

The mode of motion of particles of product is determined by the method of
progressive approximations. For what, set by initial conditions, the phase corners of
beginning and completion of motion of unit of product are determined in each of directions.
Whereupon, by the correction of initial conditions, there is an exit on the mode that was set,
or close to it with sufficient exactness.
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Conclusion

The results of experiment give an opportunity to build the model of moving of
products on the surface of tray on condition of the different speed modes. A decision
of the put task is of interest from the point of view of further development of theory of
the oscillation moving, for fragile shallow wares.

An equipment for moving of products under the action of vibration will have more
operating conditions if to use a programmable logic controller in a management.
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Introduction. A purpose of researches is a decline of
power-hungryness of process of micronizing of meat raw
material by the improvement of construction of cutter knives.

Materials and methods. 4 types of knives which differ in
the type of cutting edge were investigated. Factors which
influence on the process of micronizing of meat raw material in
cutter, and the ways of improvement of micronizing process
are certain on the basis of literary analysis of modern scientific
paper of lider scientific journals.

Results and discussion. According to the design cutters
can be divided into four groups: with rectilinear cutting edge;
with continuous curve cutting edge; with dentate line cutting
edge; with broken line cutting edge.

Cutting at micronizing process must be sliding, and a knife-
blade is sloping. The increase of sliding coefficient results in
the increase of length of cutting edge and side of knife,
increases the losses of energy on a friction and intensively
promotes the temperatures of raw material. At the change of
coefficient of sliding of knife K from 1,06 to 1,94 the increase
of temperature diminishes from 5 to to 4,66°C. The minimum
increase of temperature at K=1,94. Specific power-hungryness
at the increase of sliding coefficient from 1,06 to 2,17
diminishes. A minimum is observed at K=2,17, and for it
further increase the specific power-hungryness rises. Surface
of contact of cutting organ at K=3,7 increase by comparison to
the case of the chopping cutting in several times. Effort of
pinning of product to the side and coefficient of friction at the
set speed of cutting are permanent, and principal reason of
increase of specific power-hungryness is an increase of
constituent of specific expense of energy on overcoming of
knife surface friction at a product.The previous study in cutting
process allowed to determine that the minimum temperature
growth and specific energy intensity can be reached using the
cutters with the broken line cutting edge and cutting angle
y=64°.

Conclusion. Given scientific developments allow to design
the cutters with optimum cutting angle providing minimum
specific energy intensity and temperature growth in
comminuted raw material.
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Introduction

The quality of sausage goods and their output depend on various factors. Among them
the decisive role belongs to the fine meat mincing in the cutting machines, the shape of
cutters influencing the mincing quality considerably.

A purpose of researches is a decline of power-hungryness of process of micronizing of
meat raw material by the improvement of construction of cutter knives.

Materials and methods

Cutters of various designs and shapes are used as working parts in cutting machines at
the meat-processing plants.
According to the design cutters can be divided into four groups:
cutter with rectilinear cutting edge;
cutter with continuous curve cutting edge (crescent cutter);
cutter with dentate line cutting edge;
cutter with broken line cutting edge.
The cutter with rectilinear cutting edge (fig. 1a) has two blades, one by one on both
sides relative to its longitudinal axis which is its symmetry axis. The blades can be inclined
at an angle of 15°...20° to the given axis (radius of rotation) [1].

el S

Figure 1. Cutter shapes:
a - cutter with rectilinear cutting edge;
b - cutter with continuous curve cutting edge;
¢ - cutter with dentate line cutting edge;
d - cutter with broken line cutting edge
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Results and discussion

It should be noted that cutter with rectilinear cutting edge possesses less friction area
with mince in comparison with that with continuous curve cutting edge, for central lateral
surface of the former is less than that of the latter under the same conditions. The cutter
with rectilinear cutting edge has clear advantages over that with continuous curve cutting
edge. Metal wastes decrease owing to rational cutting. Its manufacturing is simplified
considerably. Cutter operating life increases owing to two cutting edges. The cutter
resharpening is made it easier.

However, while using such cutters chopping is prevalent. Because of its strength the
connective tissue is cut worse than the muscle one. That is why the cutter with rectilinear
cutting edge is advisable to be used for blending.

At the meat-processing plants crescent cutter is widely used (fig.1b). Its cutting edge is
in the form of curve plotted on a definite spiral. The curves of the following types as
Archimedean spiral, logarithmic spiral, evolvent and arc of a circle with displaced center
are used for the cutter shaping.

M.N. Klimenko has carried out research to determine the most effective cutter shapes.
Cutter operating efficiency was estimated by capacity value of the cutter shaft,
comminution duration and mince quality. Studying has showed that minimum capacity
value of the cutter shaft is reached while using the cutters in the form of Archimedean
spiral or logarithmic spiral [1].

The cutter of the given shape allows attaining satisfied comminution quality owing to
high slip coefficient. But crescent cutter has considerable disadvantages: high
manufacturing cost, sophisticated sharpeners along with high manning level, metal
overcharge.

To emulsify raw pig skin in the cutter machine it is recommended to use the cutter
with dentate line cutting edge (fig. 1c) because of the high collagen strength. So it is
necessary to employ a cutter for comminuting raw pig skin. For this purpose a saw-like
cutter is used. Collagen fibers are sawn with its cogs increasing moisture retentive property
sharply.

In the advanced cutting machines the cutter with the cutting edge in the form of broken
line negotiated quadratic curve is widely used (fig.1d). Given cutter is all-purpose and
ensures fine comminution and high emulsifying power. As a rule a broken line is divided
into four or five segments of different length [3]. The points of the broken line like cogs
exert additional cutting force. Given shape of the cutting edge ensures manufacturing and
operation costs (resharpening) decreasing in comparison with cutters with continuous curve
and dentate line cutting edges.

Analyzing design features of various cutters it should be considered both perforated
ones and those with additional cutting edges and high emulsifying power (with forked end).
The diagram of perforated cutter is shown in figure 2.

Estimating perforated cutter it should be noted that such a design application reduces
both frontal resistance resulting from mince feeding and total force action [4]. The cutter
perforation causes hydraulic disturbance in the comminuted raw material especially at the
final cutting during liquid sausage meat making. It causes rising in energy expenditure
related to heating and additional raw material blending. At the same time it should be noted
that the cutter perforation is stress concentrator diminishing cutter strength and reducing
dynamic stability.
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Figure 2 - The diagram of perforated cutter
1 — cutter; 2 — perforation

According to manufacturers’ reports the cutters with additional cutting edges and
forked end possess high emulsifying and fine comminution power. But the cutters of given
design due to the reduced strength characteristics can be used only for cutting of
precomminuted sausage meat. Slightly frozen raw material is not allowed to be cut.

The cutting edge angle of sharpening is of great importance to implement
technological process of meat raw material comminution when sausage goods are made. At
present it is recommended to use the following ways of cutter sharpening [5]:

gakitc

Figure 3. Shapes of cutter sharpening

In the advanced cutting machines cutting speed is more than 100 m/s. Taking into
account both cutting edge strength characteristics and comminuted raw material properties
the optimum range of cutting-point angle value is within the limits 15°...30° [6].On the
one hand the less is cutting-point angle the better is cutting conditions. On the other hand
cutting edge strength reduces. It results in cutter to be resharpened more frequently. The
more is cutting-point angle the higher is cutting edge strength. However, resistance of cutter
penetration into the comminuted raw material grows. It results in intensive mince heating.
Meat fibers are torn without cutting. Energy is consumed on elastic meat and meat mass
deformation increasingly.

When analyzing cutter designs it was found out there has been no common ways of
working parts cutting edge shaping. A number of manufacturers produce slightly
distinguished cutters. Their designs have no enough theoretical and experimental
justifications. Owing to this optimization problem of working parts geometric parameters
arises.

To make the cutting process more effective engineering solutions according to patents
of the Republic of Belarus have been used (Patents 11597 and 11793)

In accordance with suggested engineering solution cutting edge was made in the form
of broken line tangential to log spiral. It gives the opportunity to achieve the constancy of
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cutting angle in the middle of every rectilinear part of cutting edge which, in its turn, results
in the minced meat uniformity (Patents Ne 11597, Republic of Belarus).

When fibrous material cut it is necessary for the pressure in cutting edge and product
contact zone not to reduce with the increasing of the distance from the axis of revolution to
the cutting edge, but on the contrary grow. It could be achieved either to reduce the
sharpening angle of the cutting edge as the distance from the axis of revolution to the
cutting edge increases or to increase the cutting edge angle.

When the crescent cutter is used the latter is more practical. However, it results in the
cutting edge length extension and loss of energy for friction and, in its turn, in the intensive
increase in the temperature of minced meat during the process of cutting.

The use of cutter with the broken cutting edge allows reducing sharpening angle of the
cutting edge as the distance from the axis of revolution to the cutting edge increases. Given
constructive decision makes it possible to obtain required pressure in the cutting edge and
product contact zone (Patents Ne 11793 the Republic of Belarus).

Thus advanced technologies in the field of cutter design have been offered. They make
it possible to reduce both comminuted raw material temperature growth and expenditure of
energy with the keeping of required mince quality.

To define specific cutter design factors (optimum cutting angle) it is necessary to carry
out experimental studies taking into account the influence of the given parameter on the
cutting. Specific energy intensity Ny, - temperature growth Az - slip coefficient diagram is
shown in figures 4 and 5.
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Figure 4. Dependence of Az on C;
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Figure 5. Dependence of N, on C;

As follows from the diagram (figure 4) when slip coefficient Cjis increasing from 1.06
to 1.94 the temperature growth is decreasing from 5 °C to 4.66 °C. The minimum
temperature growth is achieved when slip coefficient Csis 1.94. The more is slip coefficient
the more is temperature growth.

Minced meat cutting is accomplished with cutters at high speed. Energy is mainly
spent to overcome adhesive and friction forces. Adhesive force is directly related to cutting
blade and mince contact area. Therefore to reduce given force considerably cutter lateral
surface should be cut with blade straightening.

Cutting should be accomplished at a glancing angle and blade cutter is inclined. It
makes minced product possible to travel along a cutter blade. Slip coefficient increasing
leads to the cutting edge length and cutter lateral surface extension and great loss of energy
for friction and, in its turn, to the intensive increase in the temperature of minced raw
material during the process of cutting.

When slip coefficient C; is increasing from 1.06 to 2.17 specific energy intensity is
decreasing (figure 5). The minimum specific energy intensity is achieved when slip
coefficient C; is 2.17. The further increasing in slip coefficient C; causes the specific energy
intensity Ny, increasing. The main reason for energy consumption growth is the increasing
in Ng, component value which is important for friction force overcoming. When C; is 3.7
the contact area of the cutting part is greater several times as much as in the case of
chopping process. As product-lateral surface pressure and slip coefficient at the specified
cutting speed are constant values it can be concluded that the main reason for specific
energy intensity Ny, and slip coefficient C; increasing is the growth of energy consumption
component value to overcome cutter-product friction force.
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Conclusion

The study allows determining that the minimum temperature growth and specific
energy intensity are achieved when the cutter with slip coefficient C;is 2.06 is used. As

Cs = tgy then the given slip coefficient is complied with the cutting angle y= 64° 11.
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Introduction. The article is devoted to the study and analysis
of the concepts of «positioning» of goods on the market, «brand»
and «trade mark» in the system of consumer behavior and
development of practical recommendations for brand owners how
to create a successful brand.

Materials and methods. Methods of scientific induction and
deduction, comparative method and scientific abstraction method
are used.

Results and discussion. The authors analyzed different views
of Western and Ukrainian scientists as F. Kotler, J. Friedrich, M.
Yanenko, F. Pankratov, P. Doyle on the concepts of «positioningy
of goods on the market, «brand» and «trade mark» and gave their
own vision. According to authors positioning is a set of specific
marketing activities of a firm with the aim their products will take
more favorable competitive position on the market relative to
competitors' products. Fundamental differences between the
concepts of «brand» and «trade mark» are disclosed. Authors
determine that a trade mark represents a certain image of the
product or the company which is created by the manufacturers to
identify their products on the market among similar competitive
products. A brand is widely known in the market, untwisted,
legally registered trade mark, which is the expression of a positive
image of the manufacturer and includes a set of specific emotional
and functional characteristics. The history of brand development
in Ukraine, its evolution caused by changes of the market and
changes in tastes and preferences of final consumers is shown on
practical examples of such brands as «Pervak», «Song»
«Hetmany, «Olympusy», «Vdala», «Bilenkay; «SV», «Medoffh,
«Mernaia» and others. The following recommendations to
Ukrainian manufacturers as to creating a brand are given. They
are: provide increasing importance of positioning with a gradual
saturation with goods and services on the market; use new
technologies to promote brands on an increasing competitive
market; refuse using «umbrella approach» to brand creation
because its practical application in the conditions of a rigid
competitive struggle is inefficient.

Conclusions. The original contribution of our exploration lies
in determining mistakes which Ukrainian companies make in the
process of their products promotion on the market and giving
practical recommendations to avoid them.
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Introduction

Different marketing techniques used by companies to promote their products on the
market are being developed increasingly along with development of entrepreneurship in
Ukraine. Such terms as «brand» and «trade mark» has already gone beyond the scope of
marketing techniques, and nowadays they turned into intangible assets which are
successfully used by enterprises not only with a purpose of their identification. They have
become an integral component of a product, exactly product’s name for which buyers are
willing to pay money.

Market positioning in modern conditions is one of the most effective methods of
competitive struggle on the consumer markets. To solve the problem of choice behavior in
the market space is impossible without preliminary identification of strategic business
positions and the corresponding business justification spectrum of appropriate marketing
strategies.

At first the concept of positioning was examined by Jack Trout and Al Rice in 1972. In
their opinion, positioning is a kind of operation in the minds of potential customers as a
distinctive feature of a product in the minds of consumers [13, p.12-13]. Such authors as F.
Kotler, P. Batra, K. Keller, J. Myers, J. Friedrich, J. Graham, A. Vovchak, M. Yanenko also
studied the problem of market positioning on the consumer market. Their works cover basic
theoretical principles of market positioning. They defined a possible basis for
differentiating brands, highlighted a specific strategy for market positioning.

Materials and methods

In our article we used different methods: theoretical analysis of views and approaches
of Western and Ukrainian scientist to the definition of the main terms of our study
«positioningy», «brand» and «trademark», comparative analysis of data, scientific induction
and deduction, and abstraction to determin mistakes which Ukrainian companies make in
the process of their products promotion on the market and give practical recommendations
to avoid these mistakes.

Results and discussion

There were numerous attempts to define the concept of marketing positioning as a
generalized category. F. Kotler defines «positioning» as actions from proposal of the
company which wants its image take the isolated position in the minds of the target
consumer group» [5, p. 369].

J. Friedrich understands «positioning» as product importance on the market, and how
this product is perceived by appropriate customer group. This definition gives the necessary
understanding of the problem [4].

However, it is worth to cite the definition of the concept of positioning in the M.
Yanenko works. He writes «Positioning is management of customers' opinion about the
place (position) of the brand among many different brands or a related commodity group»
[15]. This positioning serves as a management tool to control consumer choice. According
to M. Yanenko, the main purpose of positioning is the need to achieve sustainable idea in
the minds of consumers about the brand as the best product for the specific conditions [4].
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Having analyzed all previous opinions, we can conclude that positioning is a set of
specific marketing activities of a firm with the aim their products will take more favorable
competitive position on the market relative to competitors' products.

Thus, positioning plays the primary role in creating a brand. The life cycle of the brand
combines four stages: design, creation, development and aging. Positioning occurs on the
first stage of brand creation after development stage, that comes simultancously with the
definition of brand strategy, brand creation, logo and packaging. Actually, the concept of
«positioningy is defined as the process of creation of the brand position on the market and
in the minds of consumers, and along with creation of a brand name, brand image, service
standards, warranties, packaging and method of delivery.

According to the definition of the American Marketing Association, «brand is a name,
word, phrase, sign, symbol or design decision, or their combination to identify goods and
services of a particular seller or group of sellers in order to be different from their
competitors» [1]. In a broader sense brand includes a product or a service itself, together
with all their parameters, a set of characteristics, expectations, associations perceived by the
consumer and gives them the goods as well as promises all benefits that the brand owners
give consumers. Thus, the brand is an «imaginary shortcut» that consumers «paste» on
goods as well as to the content, which mean the actual creators [11].

Studying a brand, it is impossible not to mention such marketing concept as a
«trademarky, specialists are increasingly talking about importance of its use as one of the
major factors of marketing that can ensure company's success on the market.

The terms «brand» and «trademark» are different in scope. According to F.G.
Pankratov [8], the term «brand» has been used in the sense of «trademark» for a long time.
However, trade mark, according to the author, has a wider meaning which the author
compares and almost identifies with the meaning of the English term «brand» and which is
not limited by the external attributes of the brand. Obviously, the concept of brand, brand
name and trademark are closely interconnected, but not interchangeable. From the author’s
point of view the basis of «brand» is a trademark.

When we say «brand name» or «brand» we usually understand image and all that we
know and think about the product, it is what consumers expect. The concept of «brand» is
used by experts to characterize the level of information and the cost of the trade mark [8, 9].
From the economic point of view the brand differs from the trademark in that brand has a
longer life cycle, brings additional income, allows to develop new market segments and
expand the assortment of goods.

P. Doyle [2] notes that the trademark can be defined as a proper name, emblem or
design, or a combination of both (messages). In addition, such combinations are the
distinctive holders marks.

According to K. Keller [14], if consumers distinguish the brand from other ones and
know something about it, they do not think about the choice of goods. Thus, they identify
the right product easier and spend less time and effort to visit supermarkets. That is brands
reduce the costs on searching goods. If consumers do not know anything about the brand,
they make assumptions based on existing perceptions of the quality, characteristics of the
goods and the like. Also K. Keller rightly points out that brands sometimes play the role of
self-expression. Some of them are associated with a certain type of consumers that have
their own values or features of consumption. Buying them, people define their position in
society and inform the others about it [14].
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It should also be noted that there are other scientific definitions of such concepts as
«brand» and «trade mark». Different scientists understand them differently. However, we
believe that:

* a trade mark represents a certain image of the product or the company which is
created by the manufacturers to identify their products on the market among similar
competitive products. In other words, the introduction of brands on the market is considered
by manufacturers as a real event producers compete. First of all, it concerns enterprises
operating in attractive for investment markets.

* a brand is widely known in the market, untwisted, legally registered trade mark,
which is the expression of a positive image of the manufacturer and includes a set of
specific emotional and functional characteristics. A brand is often an intangible asset of the
company that brings marginal revenue.

One of the leading researchers of this problem T. Nilsson, describing the essence of
brand positioning, follows the Reis-Trout approach. He argues that successful positioning is
to find a key word or phrase for the brand and linking the expression with the important
characteristics of the commodity to the buyer in which the brand has a chance to win [7, p.
125]. The position must be distinctive — otherwise it can’t be called a position, besides, —
buyers have to believe in it. Ideally, the position of the brand should be easily confirmed or
displayed. The greatest value is the consistency of the selected item. The strong brand
position means that the brand has unique, sustainable and valuable place in the minds of
buyers. The positioning sets the direction necessary to guide the company in business and
focus strategic efforts.

The positioning of the brand as a factor of innovativeness is influenced by external
forces and certainly should not be done in isolation from the same brand. Brand positions
should be different from competing brands, and they must be valuable for consumers.
Policy formation of personal brand is a guarantee of the brand values, which makes it
different from the rest of the brands. If the need for positioning is ignored, competitors
define the place of the brand in the minds of consumers. The positioning of the brand is
also the main source of internal and external growth of the company. It also defines the
operational strategy.

Having done the analysis of the essence of market positioning, the specific positioning
of the object and the object to which it is directed, positioning strategies can be classified
according to the following criteria:

« the levels of positioning;

* the object against which is the differentiation;

* the brands of the competitors;

« the placement in the product category;

« the type of properties, which positioning are based on;

* the number of elected positions;

* the positioning stages;

« the existing market position.

In the mid 1990s, the first stage of brand creation in Ukraine was enough to learn how
to make a quality product, to establish a distribution service — and national brand image is
provided almost without advertising costs. It emerged as a brand of «Obolon» — the first
Ukrainian strong brand that maintains and strengthens its leading position on the beer
market. This brand came to the system of advertising and integrated brand promotion, when
the Ukrainian beer market was powerfully attacked by «Interbrew» and «Sarmaty.

Today these factors are necessary but not sufficient to create strong brands. In those
markets where the brand did not exist, one could achieve significant results due to changing
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consumption habits. The pioneer of this approach in Ukraine has become a brand «Oleyna»
which, in essence, created a segment of bottled refined oil. The vast majority of consumers
preferred bottling market oil. The creators of «Oleyna» told them the idea: this brand is
deprived of essential shortcomings of the oil, which were sold on markets («do not burn, do
not foam, do not burn up», «the taste of the food, not oil») [11]. In this way, their brand has
become the market leader of sunflower oil. In 2002, a new technology has been taken as the
basis for creating the brand «Nasha Ryabay. In a situation where the majority of Ukrainian
consumers preferred to buy beef and pork and frozen chicken, this brand brilliantly
demonstrated the benefits of chilled chicken meat and became the leader in our market [10].

It should be noted that at the first stage of brand creation in Ukraine was good
enough—the brand in the eyes of consumers became very attractive. It becomes very
important for the consumer to see and understand individual differences and the nature of
brands now. This problem can be solved only by using brighter and more comprehensive
advertising solutions.

There are several leading brands on many of markets that are competing with each
other. This means that both producers and their partners must be always ready and provide
a competitive advantage in both strategic and tactical terms. One example is the alcohol
market. Historically, this market started with two companies and brands — Nemiroff and
Soyuz-Victan (SV), which sold vodka in different price segments. Firstly, these brands
have represented themselves as quality brands of vodka, and then they went through
increasing the assortment positions in taste and price segments. «SV» brand weakened its
positions and brand Nemiroff, on the contrary, strengthened. At the same time a new strong
brand «Miagkov» was introduced on the market which was clearly positioned in very
important rational (softness) and emotional (vodka for a soul company) benefits.

Since that time, the vodka market has entered a stage of brands portfolio, where one
manufacturer produces and promotes various brands for different target groups. «Hetmany
with its short-term projects «Pervak», «Song» and others left a big stage. They completely
destroyed the reputation of the first Ukrainian premium brand of vodka «Hetmany.
Corporation «Olympus» successfully strengthened its position with the brands «Olympusy,
«Vdalay, «Bilenka»; «SV» company with the brands «SV», «Medoff», «Mernaiay; the first
Odessa distillery with the brand «Miagkov». Only some vodka producers remained true
mono — branded approach using only one brand (Nemiroff, Shustov) [10].

All this examples show that the time of simple solutions in branding has expired. It is
not necessary to talk about the stability of the position of brands in the conditions of
growing competition and constant introduction of new technologies. Linear expansion of
brands, the use of diverse sub-brands and using several different brands have become one
of the major branding techniques, by which leadership is achieved and maintained in
Ukraine. Experience of brand creation in Ukraine showed obvious advantages of these
approaches over the «umbrella principle» of brand creating, when a variety of products
were promoted under one brand. So the brand «Chumak» is more inclined to «mono-brand
umbrella strategy», entered the market of Ukraine with a unique offer of ketchups and, in
fact, formed this category. Then «Chumak» expanded in home canning, mayonnaise and
oil. Mastering new category, «Chumak» received profits on new markets and thus
weakened the previous one.

Today the brand «Chumak» has no share as the brand leader in any of the markets
where it «works». Being everywhere in branding is to be nobody. «Umbrella approach» to
brand creation can be used within the same category of products — even if it is very broad.
A vivid example of this approach is the brand «Roshen», uniting under a production all
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confectionery factories of the corporation [11]. Therefore, it is important to combine
different branding technologies wherever possible.

Using products of different brands in one category for the economic segment and
above average / segment or expensive is correct and very promising. «Sandora» and
«Sadochok», «Olympus» and «Bilenkay, «Maiskiy tea» and «Lisma» — these and many
other brand «couples» allow their companies to maintain and develop positions in different
terms of the ratio quality / price segments offering customers a variety of different,
important values especially for them.

Conclusions

The concept of positioning is a powerful tool that allows introduce effectively to the
consumer the main difference of the product from the mass of other products on the market.
Positioning as a process is studied by many scientists and practitioners, as it is the base for
creating a brand. Accordingly, we can suggest the following points to Ukrainian
manufacturers:

* provide increasing importance of positioning with a gradual saturation with goods
and services on the market;

* use new technologies to promote brands on an increasing competitive market;

* refuse using «umbrella approachy to brand creation because its practical application
in the conditions of a rigid competitive struggle is inefficient.

It should also be noted hat every brand has its sectoral, functional and emotional
limitations in the eyes of its consumers. To go beyond these limits means to put your
business at risk aversion on the part of consumers and, consequently, the risk of loss of
significant financial resources. A modern enterprise in such circumstances should pay
special attention to the formation of brand positioning strategy of its trademark with the aim
of having a strong position on the market.
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Introduction. The dairy industry in Ukraine is in the
doldrums. The aim of research is analyzing the current state,
problems and prospects of functioning and explore possible
directions of dairy cattle development.

Materials and methods. The following methods were
used in the research: a systematic and complex analysis,
economic, mathematical and statistical, analytical and
comparative methods, expert and rating estimation.

Result and discussion. Main problems and
development tendencies in the native raw material sources
for the enterprises of milk industry: reduction of number
of cows, absence of selective and genetic work, low
productivity of the cattle, price disparity, need of huge
investments in the development of milk cattle, insufficient
governmental support, low purchase ability of the milk
product buyers, etc.

For revival of dairy industry in Ukraine, the priorities of
the state regulation and support, in our opinion, should be:
creation of cluster formations on market conditions beneficial
to provide full cycle "selection and breeding - milk and meat
- processing of raw materials - sales of finished products" and
improve organization management based on specialization
and cooperation; the development of selection and breeding,
genetic work, increasing the role of breeding, breeding farms,
better use of livestock breeding gene pool of the country;
providing high-quality fodder, based on advanced
technologies of harvesting and storage of fodder, protein
solve priority problems and ensure the development of
intensive and resource-saving technologies to manufacture
high quality products and competitive farming.

Conclusion. Indicated directions of dairy cattle
development are guarantee for ensuring sustainable milk
base for processing plants in the existing competitive
environment.

UDC 338.43:636
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Introduction

The latest global trends in economic, social and political development, that are
characterized by contradictions and strains of monopolar ambitions, are more and more
accompanied by constant competitiveness between national and regional economies. The trend,
in its turn, creates aggressive, contentious and competitive environment for national economies
functioning that leads to significant global competition.

Therefore, at the present stage of market relations development at the gradually

strengthening of risks and competitiveness within the markets of raw materials, when sales
conditions and enterprises functioning become rather uncertain, ensuring the enterprise
competitiveness is particularly important (including the development of the resource base) as the
basis of economic system in conditions of dynamic competitive environment changes. That is
why there is an objective need for comprehensive research to study the functioning of raw
materials market for domestic processing plants, including the dairy industry. Because of such
research, the producers of raw get the information about the dynamics and structure of supply
and demand on the market of raw materials; and processing plants - about issues, trends and
prospects of the market development.
The theoretical principles of sustainable provision of resource for processing enterprises and
practical issues for creating and use efficiently the production capacity of enterprises, that are
engaged in dairy cattle and milk processing, in the existing competitive environment are studied
by of V. Ambrosov, V. Boiko, V. Vlasov, N. Golovin, M. Dem'yanenko, U. Luzan, V. Mesel-
Veselyak, T. Mostenska, B. Pashaver, P.Sabluk, V. Sytnyk, Dorothee Flaig, Ofir Rubin, Marie
Dervillé, Claudio Soregaroli, E.K. Miller-Cushon, M. Arych, Zhen Zhong, M.A.G.
Keyserlingk and many others [1-26].

However, the system of forming, operation and development of raw materials market for
milk processing plants exists in a dynamic context, as these issues remain relevant and require
further research and scientific development.

The aim of research is analyzing of the current state, problems and prospects of functioning
and explore possible directions of dairy cattle development as an aspect for ensuring sustainable
milk base for processing plants in the existing competitive environment.

Materials and methods

The following methods were used in the research: a systematic and complex analysis,
economic, mathematical and statistical, analytical and comparative methods, expert and
rating estimation.

Result and discussion

AIC processing industries in 2014 brought the largest foreign exchange earnings for
Ukraine. The significant place among processing industries is taken by the dairy industry that
keeps high stable share and made approximately 14% in 2013 on food market (compared to the
meat industry - 12.8% and confectionery - 6%).

During the economic crisis of the 90-ies, there were radical economic transformation in
agriculture of Ukraine: the elimination of state centralized system of planning and management
of agriculture, rural termination of state support, the rejection of state regulation and
liberalization of pricing policies, changes in property that, ultimately led to a significant disparity
in the prices for agricultural and industrial products, low competitiveness of most agricultural
enterprises in domestic and foreign markets have resulted in the changes of structure and AIC
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production. Thus, under the influence of these processes, the share of the livestock in total
agricultural production has decreased from 48.8% in 1990 to 30.6% in 2013.

The most difficult case concerns dairy farming. The development and liberalization of the
banking sector and destruction of livestock have taken the most barbaric swing when
agricultural property, after the loans could not have been paid back on time, by facilitated
procedure was given to lenders. As a result, banks confiscated the cattle and immediately put to
the slaughter, including tens of thousands of heads of pedigree dairy herds. Because of that
matters, many companies within the industry suffered and currently are trying to survive in
unbalanced economic relations between the primary producers and processors, low quality of
management and marketing, limited purchasing ability of consumers, which inhibits the
formation of objective prices for milk and dairy products. Our studies show that in the period
0f1990-2013 the cattle decreased in 5.43 times and keep the overall downward trend (Table 1).

Table 1
Cattle: number and structure in 1980 - 2014
(end of the year; number of heads, thousands) [13,14]

Cattle
Total to 2 above 2 goats

COws 100

hectares years old | years old

1980 25367,6 9271,1 29,3 761,5 1507,2 9051,1
1990 246234 8378,2 28,2 667,5 11354 8418,7
1995 175573 7531,3 243 406,6 496,1 4098,6
2000 9423,7 49583 16,7 359,1 276,1 1875,1
2005 6514,1 3635,1 19,03 288,9 177,5 1629,5
2011 4425,8 2582,2 9,3 288,1 174,7 1739,4
2012 4645,9 25543 9,18 328.8 168,7 17382
2013 45340 2508,8 8,85 317,1 170,2 1735,2
2014 4248,2 2364,4 8,35 - - 1473,8

Over the past ten years, the number of cattle in Ukraine was shrinking by 5% a year - every
year the herds lost an average of 400 thousand heads. At the beginning of 2015, the meat and
dairy cattle made about 4.248 million heads, which is 6.4% less than in 2013. In 2013, from 3
500 agricultural enterprises, engaged in dairy cattle farming, only 399 companies managed to
have over 1000 heads, while the total livestock is equal to 458.4 thousand heads. The study
results show that in 1990 the bulk (76.2%) amount of milk produced by agricultural (73.27% of
the total volume of milk produced in the country) has been delivered to milk processing plants.
It allowed controlling the production process, maintaining the quality and safety of raw
materials and finished dairy products at all stages of its production.

In 2014, agricultural enterprises produced only 22,47% and processing enterprises received
just 50.6% of milk produced in the country. The remaining milk was not supplied to the
processing enterprises and thus sold, processed and consumed without completing all levels and
types of quality control and safety of dairy products. This factor renders a significant negative
impact on the competitiveness of products and dairy industry. It should also be noted that since
independence, the domestic dairy industry significantly worsened its position in the global
market: in 1990 milk production in Ukraine was on the fifth place in the world rankings, but is
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number 14 now. The share of Ukraine in the world cattle number decreased from 1.7% in 1990
to 0, 32% in 2013, nearly by 6 times, and the proportion of milk produced in Ukraine in world
milk production decreased from 4 51% in 1990 to 4.41% in 2014.

Table 2
Part of Ukraine in the world milk production, dynamics of change, % [13,14]

1990 (1995 |2000 | 2005 (2010 | 2011 |2012 | 2013 | 2014

World production of
milk, min. tonnes
Milk production in

Ukraine mln. tonnes

Part of Ukraine in the

world production of | 4,51 |3,21 |2,19 |2,17 | 1,55 | 1,52 | 1,51 | 1,46 1,41

milk, %

542,5 |539,1 |579,1 1629,1 |720,9 |727,1 |753,9 | 784 797

245 (17,3 | 12,7 | 13,7 | 11,2 | 11,1 | 11,4 | 11,48 | 11,23

The above changes have led to the fact that milk production decreased and, per capita, in
2014 made 261.16 kg / cap (excluding the territory of Crimea and Sevastopol city) to 472 kg /
cap a year - 1990 and 252.6 kg / cap - in 2013 while the scientific and reasonable rate of
consumption is 380 kg / cap per year [14].

Table 3
Profitability of producing major types of livestock by agricultural companies ( %) [13,14]

1990 | 1995 | 2000 | 2005 | 2007 | 2009 | 2010 | 2011 | 2012 | 2013

Milk 32,2 | -23,2 | -6,0 -0,4 -3,7 1,4 17,9 18,5 2,3 13,6

Beef
cattle

20,6 | -19,8 | -42,3 | -25,0 | -41,0 | -32,9 | -359 | -24,8 -29,5 -43,3

On condition that that the situation with increasing costs and low milk prices will not
change, we can predict that milk production in 2015 may be reduced by 1-1.5%. Taking into
account the above mentioned trends and problems of dairy cattle in Ukraine, this trend has
acquired the status of non-priority and low-profit, so domestic companies are not interested in
doing business in the field of dairy and milk cattle farming.

Today in Ukraine there is relatively small number of companies specializing in dairy - in
2013 there were about 3 200 from the number of 3500 enterprises that kept cattle [13].

At the same time, almost half of large agricultural companies with an area of more than 3
thousand hectares do not keep the cattle. Following the results of 2013, only one third (1.1
thousand) from the number of companies working in the field of agricultural livestock,
managed to increase the volumes compared to the last year [14]. This is because comparing all
kinds of agricultural industries, the milk industry requires major investments that have the
longest payback period.

Investing in one animal place is about ten thousand dollars and the return on investment is
7-9 years. At an unstable legislative framework and high interest rates on loans, it is really hard
to find the investors wishing to finance the business as the payback period of investment in dairy
cattle does not meet the expectations of investors. At the same time, keeping the herd and
applying old technical and technological approaches is very ineffective. Many companies
producing milk still have a yield lower than 4 thousand Kg / year per cow. Having this volume
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of yields, it is difficult to make a profit, and therefore, stable business development. Therefore,
significant costs related to the production of raw milk require state assistance in attracting
investments and crucially important system changes for economic and legal stability for
decades.

However, given that the state support of dairy farming is unwieldy for modern Ukraine
budget, we should focus only on efficient use of the existing potential for the development of
enterprises and providing strong incentives to their activities by the state.

In some countries, the stimulus is due to the grants, in others because cheap loans. In
Ukraine, the only incentive for domestic companies that work in the field is the price that is
formed on the market and encourages milk producers and processors to maintain and develop
their business. However, the analysis of the current dynamics of prices for milk shows that dairy
market is quite competitive, that is why the purchase prices for milk are constantly changed.

Lately, the prices in Ukraine were very close to the world trends, and in some periods even
exceeded them. For example, in December 2013, prices paid for the first grade milk (3.4% fat
and 3.0% protein) made on average 4.65 USD / Kg (or 0,43 € / kg), while in Germany the milk
of 4.0% fat and 3.4% protein was 0,42 € / kg, in the US - 0,35 € / kg (3.7% fat), and in New
Zealand - 0,39 €/ kg (4, 2% 3% fat and protein).

The increase of purchasing prices for milk harmfully affects the efficiency of milk
processing plants because the cost of dairy products is increased. However, even that occurrence
did not make milk production a profitable business.

Currently, the profitability of milk production at half of the farms varies around zero. It
should also be noted that the imports of cheap raw milk and finished products is opposed to
creating growth for purchase prices in the domestic market. Thus, the import of milk in 2013
was equal to 548 thousand tons (5.5% of the consumption fund) and increased in comparison to
year 2000 almost in 10 times. This is what is holding back the development of dairy cattle
farming. Any stakeholder investing in the business wants to get the money back and to have a
profit. Therefore, taking into account the need to ensure competitiveness, it should be noted that
by stimulating potential price increases is not effective because for an industry, to be effective, it
is a must to use better the existing technical and technological, human, organizational and
managerial capacity.

By analyzing the factors of milk market sustainability, we should remember that the market
demand for milk and milk products is influenced by natural and STEEPLE factors, which
necessitates the use of a systematic approach in the study of its strategic priorities, features and
operation problems. The proposal for raw milk business depends on technological factors (state
and development of breeding and fodder, storage and transportation, technical and technological
level of enterprises processing raw materials, etc.), environmental conditions and rigidity of
environmental legislation, resources, organizational and economic (development of market
infrastructure, the level of production, monetary and fiscal policy of the state) and the quality of
relations between market actors (farmers, dairy companies and other market participants), ease
of import procedures and so on. Nevertheless, the most important factor in ensuring milk, to
date, is the number of animals and their performance. This low productivity of livestock is the
major cause of low competitiveness of dairy farming industry in Ukraine. It is therefore
important to continue the intensification of production, because it is providing competitive dairy
enterprises. Otherwise, the country will lose not only external but also internal market.

In these conditions, the large processing companies (like "Danone Ukraine” company)
started creating rural cooperatives sells of products by private farms. It is about production
groups and associations of small 10-15 households that were created only for selling their
products. Other companies create a vertically integrated association. These include agricultural
holdings like "Ukrlandfarming", "Astarte”, HarvEast, Kernel, “Egres-Agro" SE "Ylych-Agro
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Donbass", "Agricultural farm Dovzhenko","Ukrainian dairy company "Company"
Milkiland","RISE-Maksymko" and so on. Through these and other activities of leading 20
companies that hold a significant part of the dairy herd, on the contrary to the general trend, in
2013 the number of cows was increased by 5%. These companies hold 12.4% of the total
number of cows in the country and produce 13.6% of the total amount of milk [15].

Of course, big companies are more competitive and therefore it is better to count on such
companies at first. Nevertheless, government support is required for small farms and
households, too. Now in rural areas of the country are more than 14 million of people that makes
about 30% of the total population, and about 70% of adults are unemployed [13].

In modern conditions, the state really has no money to pay social benefits to the millions of
unemployed rural people. Therefore, the cheapest way to solve it is just self-promotion of the
population. In addition, for small producers gradually formed, there is a poorly developed niche
- production of environmentally friendly and organic products. Therefore, in determining the
forms and methods of state support, the dairy farming and dairy industry should understand that
this assistance should provide appropriate conditions that will be a catalyst for growth in this
area of business.

Conclusions

Based on the mentioned above, it becomes obvious that the dairy industry in Ukraine is in
the doldrums. For its revival, the priorities of the state regulation and support, in our opinion,
should be:

«  Creation of cluster formations on market conditions beneficial to provide full cycle
"selection and breeding - milk and meat - processing of raw materials - sales of finished
products" and improve organization management based on specialization and cooperation;

«  The development of selection and breeding, genetic work, increasing the role of breeding,
breeding farms, better use of livestock breeding gene pool of the country;

«  Providing high-quality fodder, based on advanced technologies of harvesting and storage
of fodder, protein solve priority problems and ensure the development of intensive and
resource-saving technologies to manufacture high quality products and competitive
farming.
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Introduction. It was analyzed the structure of wine
tourism destinations that serve strategic business units and
tourist points of tourist demand crystallization.

Materials and methods. Analysis of the formation of
wine travel destinations are based on the works of foreign
and domestic scientists and experts in the field of tourism.

Results and discussion. Significant factors affecting the
formation of wine tourism destinations are: the presence of
industrial and cultural sites and attractions associated with
wine and winemaking, transport and information
accessibility, development of tourist infrastructure,
cooperation between business and local communities for
sustainable development of the tourist centre. Various kinds
of wine tourism destinations of Ukraine were described.
Ukrainian wine tourism destinations were outlined taking
into account the macro-and micro-regions of winemaking
and viticulture complex, and geospatial organization of
tourism resources. Wine tourism destinations of different
level of Crimean region, Transcarpathian region, Odessa
and the Black Sea coasts, and area of the Azov Sea and
steppes were described. “Shabo Wine Cultural Centre” is
the first exclusive cultural centre of such level in Ukraine. It
is an operating advanced enterprise with its own ancient
wine cellars, degustation room, art expositions, and unique
Wine and Winemaking Museum. The winery “Colonist” is
an example of the formation of innovative destinations in
wine tourism of Ukraine. It’s a small family winery in the
south of Odessa where you can visit wine tours, but also
take part in an auction of their best vintage wine, in grape-
harvest, and try dishes of Prydounayska Bessarabia cuisine.
Wine tourism facilities become the factor for supporting
tourist interest in destination. In such way wine routs of
Transcarpathia (Zakarpattia) allow tourists to take part in
tasting in about 50 family wineries, also in excursions and
festivals.

Conclusions. Analysis of international practice of
forming wine tourism destinations is of reasonable use for
the further development of domestic wine tourism.
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Introduction

The essence of tourism as a mobile form of consumption and recreation based on
overcoming space is related to the nature of the environment, i.e., natural environment,
socio-cultural environment and economic system. Unlike other industries where products
are transported to the consumer, tourism leads to people migration to the concentration of
tourist and recreational resources and tourism facilities. Consumption of tourist product
takes place mainly in some tourist spot with certain territorial features. This place is usually
interpreted as a tourist centre and a tourist destination.

Materials and methods

Scientific research of features of the formation and management of tourist destinations
was made by foreign scientists N.Shmoll, V.Matiyenson, J.Suorbrok, O.Yorhensen,
K.Kuper, D.Fletcher, I.Zorinyi, V.Kvartalnov, M.Kabushkin, K.Makarycheva, S.Nikolaev,
T.Rumiantseva, Y.Alexandrova, V.Bogolyubov, V.Orlovska, V.Novikov and others. In
Ukraine various aspects of the tourist centres were learned by O.Lyubitseva. T.Tkachenko,
S.Melnychenko, H.Myhailichenko, M.Boyko and others. Traditional analysis of
international practice of formation of wine tourism destinations was used for further
development of domestic wine tourism market.

Results and discussion

The World Tourism Organization (UNWTO) believes that tourist destination is the key
element of the tourism system and considers it as a leading factor in the system of
development and delivery of tourism product [1].

The term “destination” comes from English. The concept of “tourist destination” was
introduced in 1979 by N. Leyper, Prof. of Meissen University (Auckland, New Zealand) in
the context of a comprehensive model of tourism industry. It includes three main geospatial
elements: tourists, the place of origin of tourism product and region that generates tourist
flows. He defined destination as a set of tourism products, concentrated in time in a
particular area; a product that has use value [2].

The Russian scientific school (I.V. Zorin, V.I. Kvartalnov) treated destination as the
facility of regional design of territorial recreation systems on such levels: country - region -
landscape - centre - business - rout. Destinations differ in size and can be of: the territory of
the country, city, town or village, a particular reservation or museum. According to I.V.
Zorin any object which takes place in a positive image of the landscape, place or a country
is a potential tourist destination and can become the base of the tourist route and enter the
directory of tour operators [3]. These authors also differentiate the idea of a tourist centre, a
centre of tourism and a tourist destination, which is not appropriate to our opinion.

According T.Tkachenko, destination is an object (city, region, area, locality, place,
establishment) which has tourist and recreational resources (unique or specific) that are
attractive for travellers, accessible due to availability of necessary infrastructure (facilities
and services), and brought to the consumer as a ready for sale tourist product by means of
marketing communications (with logo, brand, etc.) in the system of levers of integrated
management for business entities [4; 30].

Noteworthy is the model of tourist destination by Danish tourism experts O.Yorhensen,
K.Kuper, and D.Fletcher. They determine six interrelated elements that can be conditionally
named as “6A” (Fig.1):
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-Attraction (tourism resources, entertainment facilities);
-Access (transport and information availability);
-Amenities (infrastructure of tourist services);

-Ancillary services (attendant services);

-Activities (organization of tourist activities);

-Available packages (formation of the tourism product) [5].

74

Available
packages
N Ancillary /
services

Fig. 1. Structure of tourist destination

Summarizing different points of view, we suggest considering tourist destination as
area, where natural and anthropogenic, cultural and historical, recreational and tourist
resources are concentrated. This area has required transport infrastructure and an adequate
level of tourism industry development to form a complex competitive tourist product.

Frequently tourist centres appear in different areas spontaneously without special effort
from tourism specialists and local authorities. Usually these are picturesque areas like
mountain landscapes, plains, woodlands, river shores and seas coasts, regions which are
rich in mineral and thermal springs or therapeutic mud that become spa resorts.
Destinations are developed if unique natural features are available: waterfalls, caves, flora
and fauna objects, favourable conditions for different types of recreational activities.

Traditional tourist destinations are the places which are highly valued for a long time
due to their unique artistic or spiritual heritage and were visiting centres even before the
modern phenomenon of tourism. Sometimes small and not popular towns and villages
become tourist centres due to relation with some religious or political events that quickly
attract public attention.

Under current conditions industrial facilities often become tourist centres. They usually
demonstrate human achievement in science and technology (high-tech enterprises in
machine building, nuclear and alternative energy, metallurgy, aircraft and space industries),
specialities of technology of manufacturing food or products of mass demand
(confectioneries, bakeries, wineries, breweries and soft drink companies), handcraft
businesses (pottery, weaving, glass blowing, etc.). Sometimes places of technological
disaster (e.g., NPP Chernobyl) become objects of tourist interest.

International practice shows a lot of examples of successful use of industrial facilities
for tourism purposes. Experts of UNWTO state that industrial heritage with its various
industrial and technological monuments of different sectors of the economy is an excellent
resource for tourism development aiming to diversification and stability. Visitors together
with local residents can participate in cultural events organized under the influence of
industrial heritage. It encourages social integration, enhances the sense of belonging to the
community and facilitates intercultural dialogue and understanding [5]. For example, the
city of Rovaniemi in the northern Finland was a town of Finnish lumberjacks and gold
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diggers in the past; nowadays it is a tourist centre of Lapland. Egyptian resort Hurghada
appeared on the place of village of British gas prospectors. Industrial projects often turn
into museums and are demonstrated to tourists. There is an ethnographic museum (a
reservation) of coal mining industry in Zabrze near Katowice (Poland). In the old mine
“Queen Louise” you can learn about coal mining in the areas of Sudet and Silesia. In the
town of Wieliczka near Krakow (Poland) a salt mine of XIII century was made a museum
and listed on the UNESCO World Heritage List. In the former salt chambers a great
exposure of the history of salt production was made. There you can see sculptures made of
salt, unique bas-reliefs, and a huge hall of salt with the altar carved inside.

Therefore the tourism industry nowadays can be as effective and profitable for
development of particular area as other traditional industries. In many cases tourism can be
a “substitute branch”, which leads to changes in the economic specialization of the territory,
diversification of the local economy, creation of new niches for small and medium
businesses.

Wineries which offer visiting vineyards, tasting local grape varieties, exploring
manufacturing technologies for various types of alcoholic beverages, introducing the
history of local winemaking, visiting specialized museums, exhibitions, enoteks are
traditionally attractive tourist places. They also offer tasting in special tasting rooms and
cellars. In other words wineries create necessary conditions for the formation of wine
tourism destinations. Wine tourism destination is an area or locality that offers tourists a
range of services related to the introduction to the history, technology and culture of alcohol
beverages in a particular region and further tasting of alcoholic beverages directly from the
manufacturer. The best and most recognized worldwide destinations of wine tourism are the
regions of Tuscany (Italy), Bordeaux (France), Jerez de la Frontera (Spain), Napa Valley
(California, USA). Promising wine tourism centres are Eger and Tokaj (Hungary), the
Rhine Valley (Germany), Cape wine region (South Africa), Kakheti (Georgia), Cricovo
(Moldova), Mendoza (Argentina) and others with a well-developed network of wine
industry, wine routes, museums, enoteks, tasting cellars and specialized hotels etc.

In Ukraine wine tourism destinations of different levels are formed actively in the
traditional areas of viticulture and winemaking. Taking into account the macro-and micro-
regions of winemaking and viticulture complex, and geospatial organization of tourism
resources, the main areas of wine tourism in Ukraine can be clearly outlined (Fig.2):

- Crimean (Southern Coast of Crimea, South-western Crimea);

- Transcarpathian (districts of Berehovo, Vynogradiv, Irshava, Mukachevo, Uzhgorod
in Transcarpathian region);

- Odessa and the Black Sea coasts;

- Area of the Azov Sea and steppes.

Some of the best tourist destination in the south of Ukraine are “Shabo Wine Cultural
Centre” (Shabo Belgorod of Dniester district in Odessa region), tasting room “The house of
vintage cognacs “Tavria” (Nova Kahovka in Kherson region) and village of Kobleve
(Mykolaiv region).

“Shabo Wine Cultural Centre” is the first exclusive cultural centre in Ukraine and still
the only one. It is located on the territory of the industrial complex of “Shabo” company in
one of the oldest wine regions of Europe with traditions from ancient times. The centre
combines operating advanced enterprise, ancient wine cellars, degustation room,
expositions of modern sculptures and architecture, and unique Wine and Winemaking
Museum. Tourists can find there all necessary information materials, professional guides
(sommelier), degustation of sparkling and still wines, also cognac and vermouth of local
production, a company store, organized marketing communications and transport routes.
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“Shabo Wine Cultural Centre” is included to the tourist map of European wine routes by
the Commission of the Council of Europe [6].

Fig. 2. The map of the main areas of wine tourism in Ukraine

The house of vintage cognacs “Tavria” is a leading manufacturer of authentic vintage
cognacs in Ukraine. These cognacs are made of grapes grown in the Ukraine on the
enterprises of complete cycle of cognac production. This cycle begins in their vineyards
and finishes in oak barrels that are kept for at least six years. The line of cognacs MQM
“Tavria” includes ordinary, vintage and collection cognac brands “Tavria”, “Georgiivskyi”,
“Jatone” and “AleXX” which are known not only in Ukraine, but also abroad. From 1970
till 2013 the production of company got 138 gold, 106 silver and 44 bronze medals, 36
special awards and 11 awards of the Grand Prix at the international tasting competitions
and exhibitions. Visitors are offered tours to the company and Museum of MQM “Tavria”
where they can learn the history of the company since 1889. DMK “Tavria” organized three
types of degustation: “Classics of cognac barrels”, “Harmony of elements” and “The
Renaissance of taste" to try bouquet and flavour of taurine wines and cognacs [7].

The resort is located in Kobleve of Berezan district in Mykolayivska region. Kobleve is
situated in a picturesque corner between the Black Sea and Tylihulsky estuary, which is
known for its therapeutic mud. Climate is unique there due to to the combination of sea
breeze and phytoncides of pine forest. The village is surrounded by vineyards; most of them
belong to one big winery - CJSC “Koblevo”.

Wine connoisseurs are offered a degustation tour which includes an excursion round
the factory with exploring all stages of modern manufacturing, tasting the best wines
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followed by explanation of the basics of enohastronomy, visiting a unique art gallery with
opportunity of purchasing wine and accessories in the company store [8].

An example of the formation of innovative destinations in wine tourism is a winery
“Colonist”. It’s a small family winery which was founded in 2005 by Ivan Plachkov in his
native village Krynychne in the south of Odessa. The company produces about 140 000
bottles of premium dry wine a year. It allows to focus more on the quality of wine and to
implement new technologies and innovations. Company of TM “Colonist” together with
their partner travel agency offer various wine tours. For example, in addition to tours in the
vineyards, exploring production capacities, wine tasting in the tasting hall with fireplace,
company organizes seasonal events. In spring TM “Colonist” holds an auction of their best
vintage wine and makes a theatrical show of a Bulgarian national holiday with traditional
dinner of national cuisine. If you visit this winery in August or September, you can take
part in the grape-harvest and press grapes barefoot, and also try fresh grape juice. All this
activities are accompanied by passionate music of foreign artists. To complete this
experience, tourists try wine of TM “Colonist” in the vineyards and have dinner of
Prydounayska Bessarabia cuisine [9].

Traditional wine region of Transcarpathia (Zakarpatska region) offers a unique tourist
product: wine routs of Transcarpathia. The program offers a tour in the “microregions” that
are related to the culture of growing grapes and producing wine. It includes sightseeing
historical places of winemaking and viticulture with its numerous legends and artefacts,
staying in the country estate, participation in the picturesque and colourful celebration of
grape-harvest, tasting in tasting rooms of about 50 family wineries and further buying wine.

Tours to the biggest wineries of the region are of great demand: “Leanka”, “Chizay”,
Uzhgorod cognac company with wine degustation of their wine branded products:
“Traminer”, “Troyanda Zakarpatia”, “Rhine riesling”, “Italian riesling”, “Leanka”, “Muller
Thurgau” and also cognacs “Uzhgorod” and “Tysa”.

In recent years numerous wine festivals began and are still held in Transcarpathian
region: “Chervone vyno” (Mukachevo, January), “Bile vyno” (Berechove, April),
“Sonyachnyi napiy” (Berehove, May), the festival of vin de primeur “Transcarpathian
Beaujolais” (Uzhgorod, October) and the festival “Uhochaska loza” (Vynogradiv, June).

Conclusions

Based on the analysis we can identify key conditions of formation of wine tourism
destinations:

1. Presence of objects which are of great interest for tourists, wine lovers and
connoisseurs: vineyards, wineries, tasting rooms, wine cellars, wine shops, specialized
exhibitions, wine fairs and auctions etc. Moreover destination becomes more attractive and
complete, if there are natural and recreational, cultural and social tourism resources:
mountains, forest landscapes, ponds, natural, cultural, historical, and architectural
monuments and so on. Wine tourism facilities is the highlight for attracting tourists to the
territory of destination and the factor for supporting tourist interest that makes them stay
longer.

2. Presence of developed tourist infrastructure: accommodation, catering,
entertainment, and also retail trade and services. Other important indicator of tourist
destination development is a variety of high quality services of different categories. It is
essential that infrastructure should include specialized facilities: wine hotels and resorts
with wine SPA, and restaurants with premium wine cards.
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3. Accessibility of destinations for different kinds of tourists, i.e., presence of
developed transportation system. Distance from tourist market to destination makes it
vulnerable, as it creates difficulties in travel. Therefore development and support of
convenient transport links with tourist markets is an essential requirement for the tourist
centre to succeed. Not only external transport links are important for tourists, but also
developed internal transport links and services, car rentals, local transportation for
sightseeing tours and transfers to accommodation and places of wine presentation.

4. The development of information and communication systems that provide informing
the tourist market about the destination and become an important tool for forming tourist
demand. In particular, the use of global information systems for tourists (“Amadeus”,
“Galileo”, and “Worldspan”) provides distribution of information about tourism
infrastructure facilities all over the world. It is important to publish information on
specialized wine portals, such as wineverity, vinotag etc. Support of information and
communication systems is necessary to create an attractive tourist destination brand.

5. Management of wine tourism destination requires a concerted effort from
government, business and local communities to support winemaking and viticulture
industries as a budget refund industry. Formation of wine tourist facilities, specialized
attractions and events will attract the attention of domestic and international tourists, as
well as private and public partnership in promoting local tourism product and activation of
marketing communications system.

6. Sustainable development of wine tourism has specific benefits for locals and
residents of tourism destinations. These are support of local producers of grapes and wine,
market expansion and brands promotion. Due to multiplier effect of tourism, other sectors
of the local economy are stimulated (production of food, souvenirs, restaurant and hotel
industry, transport). Social benefits include the development of transport and IT
infrastructure, support for culture, education, science establishments, organizing
celebrations and festivals etc.
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AHoTaiil

XapuoBi TexHosorii

3acTocyBaHHS MAJIOUiHHOI CHPOBMHH 3 NTHILI

Tersina 3mieBchbka, Hina Ycarenko, Cepriii BepOunpkuit
ITnuemumym npoodosonvuux pecypcie Hayionanwnoi akademii azpapnux Hayk Yxpainu

Beryn. BpaxoByroun 3Ha4HMI BUXiA WIKIpH Kyp4aT-OpoiiepiB, 3HAUHUN BMICT y Hil
Oinka, B sIKOMY 10 3 % KoJareHy, akTyaJlbHO BCTAHOBHTH JOIIBHICTD 1i BUKOPUCTAHHS Y
CKJIaJi M’SICOTIPOYKTIB.

MeToau nocaimkenb. J{ocnimKyBanuch mKipa KypyaT-OpoiisiepiB 1 pecTpyKTypoBaHi
(opMoBaHi MPOAYKTH 3 i BHKOPHCTAHHSIM. AKTHBHY KHCIJIOTHICTb, BOJIOTO3B’sI3yIOUY,
BOJIOTOYTPUMYIOUY, XHPOYTPUMYIOUY 3JaTHICTh, BMICT JKUPHUX KHUCIOT Ta CTPYKTYpHO-
MeXaHiuHI MOKa3HUKH M SICONPOIYKTIB BU3HAYAITH 32 BI/IOMUMH METOIMKAMU.

PesyabraTu i o6roBopennsi. BuzHaueHo XiMiyHME cKkiaj M’sica Ta LIKIpU Kypyat-
OpoiinepiB, a TAKOXX OpPraHOJENTHYHI, (PI3UKO-XIMi4HI H CTPYKTYpHO-MEXaHIuHI MTOKa3HUKH
peCTPYKTYypOBaHUX (HOPMOBAHHUX MPOIYKTIB i3 M’sica Kyp4yaT-OpOHiepiB 3 pi3HUM BMiCTOM
mKipu. 31 30UThIICHHSIM BMicTy mmikipu (Big 6% 10 15 %) mokpamryeTbcs CTpyKTypa
MPOIYKTIB 32 paXyHOK 3MEHIIEeHHs MirtHocTi Ha 38 % i xyBanbHOI TBepaocTi Ha 37 %, a
TAKOX ITiJBUIIYETHCS BMICT HEHACHYEHHX JKUPHHUX KHCIIOT, 1110, Y CBOIO Yepry, IMiJBHIILYE
010JIOT1YHY LIHHICTH TOTOBOT'O TIPOAYKTY.

Kpami  pesympratd 32  OpraHOJENTHYHUMH Ta  CTPYKTYPHO-MEXaHIYHUMHU
MMOKa3HUKAaMHK OyJIM OTpUMaHi BIAMOBIIHO IO PELENITYPH, IKa mepeadavana BHeceHHs 12 %
IIKIpH JI0 Macud M’SICHOI CHPOBHMHH, IO BiJIOBia€ aHATOMIYHOMY IIPHPOCTY TYIIKH
KypuaTH-Opoiiiepa. 3acTOCYBaHHS IIKipH MOKpallye (yHKIIOHAIBHI TOKa3HUKH (3HAYEHHS
BOJIOTOYTPUMYIOUOi 37[aTHOCTI 30UTBIIYETHCS HA 5,6 %, KUPOYTPUMYIOUOI 3/1aTHOCTI — Ha
3%) Ta migBuiLye OIONOTiYHY ULIHHICTH TPOJAYKTY (BMICT MOHOHEHACHYEHHX 1
MOJTIHCHACUYCHUX JKUPHHUX KHUCIOT 30UTBIIYEThCS, BiAmMoBigHO, HAa 2,4 % Ta 5,8 %)
TIOPiBHSHO 3 KOHTPOJIEHUM 3pPa3KOoM.

BucnoBku. [Ipyu BUTrOTOBJIEHHI pECTPYKTypOBaHMX (OPMOBaHHX MPOAYKTIB i3 M’sica
Kyp4aT-OpoisiepiB y peenTypy AOLiIbHO BHOCUTH 12 % MIKipH.

KuirouoBi ciioBa: xypuata Opoiinepis, mkipa, m'sco, ATIL.

@depMeHTATHBHI AHTHOKCHIAHTH TOMATIB i NepLIo 3aj1esKHo Bif adioTHyHNX (pakTopiB

Onecs Ipicc, Banentuna Kanutka
Taspiticokuil Oepoicagruil azpomexnoaociunuil ynisepcumem, M. Menimonoas, Yxpaina

Beryn. [Ins migTpuMaHHS HOPMAJBHOI'O METaOONi3My B IUIOAAX, BiIUIUICHHX Bif
MaTEPUHCHKOI POCIMHM, 3aXHCTy POCIWHHUX TKAaHWH BiJl OKHUCHOTO MOIIKOJKEHHS.
Oco01BO Ba)TUBUM € KOMIUIEKC BUCOKOMOJIEKYIISIPHUX aHTUOKCHJIAHTIB.

Martepianu i MeTonu. JlocmipKyBany IJIOAW TOMATIB 1 MEPIIO, BUPOLIEHI IPOTSIroM
2005-2012 pp. B ymMOBax BIIKPHTOrO IPYHTY. AKTHBHICTh INEPOKCHAA3H Ta KaTajasu
BU3HAYAIM TUTPYBAHHSAM HEPO3KJIAACHOIO 3JIMINKY HEPOKCUIY BOIHIO. AKTHUBHICTBH
CYNMEPOKCUITUCMYTAa3l BU3HAYAIM 3a il 3AaTHICTIO 1HTIOYBAaTH PEAKIiI0 aBTOOKUCIICHHS
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anpeHaltiny 3 MoaudikaIli€ro Mmpy MiArOTOBII CHPOBUHH. BMIiCT MaJOHOBOTO JiaslbICTiay
BU3HAYAIIM Ti00apOITYpOBUM METOIOM.

Pe3yabraTu i 00roBopenHsi. AKTHBHICTh CYyNEpOKCHAMCMYTa3H Ta KaTajla3zu B 000X
MacIbOHOBHX OBOYaX OOEpHEHO 3aJeXHTh BiJl TemIeparyp mnepiony GopMyBaHHS i
no3piBaHHs IofAiB. Onaay iHIYKYIOTh aKTUBHICTh (DEPMEHTIB Y IUIOJAX IEpIio, aie He
MaloTh BIUIMBY Ha IIi €H3UMHU Y TOMATiB. AKTHBHICTh IIEPOKCHAA3H OOCPHEHO KOPEIIOE 3
CyMOIO TemIeparyp mepiogy (opMyBaHHSA 1 JO3piBaHHS IUIOMIB i1 000X KYJIBTYp
(r = -0,63...-0,69). Jlns TomartiB, i3 YCiX PO3MJISHYTUX AHTHOKCHUIAHTHHX (PEPMEHTIB,
MepoKCHIa3a HAMOIIBII MOB’s3aHa 3 MOTOAHUMHU (aKTOpaMU. AKTHBHICTH NEPOKCHAA3H
Oe3rocepeHbO 3AIEKUTD BiJ] KUTBKOCTI OMaJiB Yy rnepiol opMyBaHHS i JO3piBaHHs IUIOJIB
UIsE 000X KyJIbTYp. Y MEpI0 aKTHBHICTh NMEPOKCHIA3U TAKOK 3aJICKHTh BiJl KUIBKOCTI
OMaJiB y MEePio]] BereTallii.

BucnoBku. BusHauanbHUiI BIUIMB Ha AaKTUBHICTH AHTUOKCHIAHTHHX (DEepMEHTIB
TOMATIB 1 MEPII0 Ma€ cyMa TemIeparyp nepiogy GopmMyBaHHS i J03piBaHHS IUIOIIB.

Karou4osi ciioBa: TomaTH, repenp, CynepoKCHIMCMYyTa3a, KaTtanasa, NepoKcHaasa.

3acTocyBanns edipHux oiaiii y monounux npoaykrax. 1. Kpin (Adnethum graveolens)

Iniana KOCTOBal, Himitap )liMiTpOBl, Mixaena IBaHOBaZ, Panxa BnaceBaz,
Cranka Jlamsrosa', Hacrs [BanoBa', Anbera Crosnosa’, Onekciit ['yGems’
1 - Pycencoruii ynisepcumem «Ancen Kvnuesy, ginis 6 m. Pazeao, boneapis
2 - Vuisepcumem xapuoeux mexuonoeait, Ilnosous, boneapis
3 - Hayionanvnuti ynisepcumem xapuosux mexuonoeit, Kuis, Yxpaina

Beryn. JloBenmeHa NONUIBHICTE BHKOpHCTaHHS edipHOi omii kpomy (Anethum
graveolens L.) B MOTIOYHHX TIPOAyKTaX. JlOCTiKEHO CKIIa]], aHTUMIKPOOHI BIIACTHBOCTI Ta
BILIMB edipHOi onii kpony (Anethum graveolens L.) Ha MIKpOOpraHi3MH B 3aKBacKax
MOJIOUHHX MPOAYKTIB.

Martepianu i meroan. Ximiunuii ckiaja edipHOi 0111 BU3HAYEHO XpOMOTOrpadiYHuM
MeTo0M. AHTHMIKpPOOHa [Iisl Ha e(ipHY OJil0 KpOIy BU3HAUEHA IJISl TPaM-IIO3UTHBHUX,
rpaM-HEeTaTUBHHUX OakTepidd, MPiXKIDKIB, IUTICHEBMX T'pUOIB i ABOX 3aKBACOK Juisi OiJIOro
PO3CUTBLHOTO CUPY METOIOM TU(Y3ii B arapi.

Pe3ynbraTi i 00roBopeHHsi. AHaji3 XiMIYHOTO CKIaay edipHOI oJii KpoIy IoKa3ye,
0 B HHBOMY IIepeBaYKarOThb MOHOTEpPIEeHOBI ByrieBoaHi (47,97 %), MOHOTEpHEHOBI
KHCHEBMICHI BYTJICBOJIHI CKJIaNaroTh 37,52 %, ceckBiTepreHOBI Ta amidaTHYHI BYTJICBOIHI:
omuseko 0,9 %, apomatmuni - 0.33 %, iHmm — 6,22 %. JlocmiKeHHS aHTUMiKpOOHOT
aKTHBHOCTI eipHHX ONili 3 KpOIly MOKa3yloTh, IIO ICHYe Ca0o BHpakeHa aHTHOaKTe-
piayibHa Ta BUCOKA aHTUTPUOKOBA aKTUBHICTb.

AHTUMIKpOOHa [ist 011 Oe3rocepeHbO Ha MOJIOYHOKHUCII OakTepii, M0 BXOISTH 1O
CKJaJy 3aKBacKH, BHpakeHa cia0ko. MiHiMambHa 1HTIOITOpHA KOHIIEHTpALis CKiIajae
0,05 %, a minimManbHa OakTepuimaHa KoHueHTpamis — 0,5 %. Taki koHIeHTpanii BHI Bix
THUX, 110 MOXXYTh JOAABATHCh Y Xap4OBi MPOITYKTH.

BucnoBku. EdipHa onist 3 Kpomy NposBIsSE€ aHTUMIKPOOHY aKTHBHICTh, Ta HE
TIPUTHidye PO3BUTOK MOJOYHOKHMCIHX OakTepii y MOMOYHMX 3aKBAackax. Ii JOMiNLHO
BHUKOPHCTOBYBATH SIK HATYpaJbHY J00aBKY B MOJIOYHHX ITPOIYKTaX.

Knrouosi crosa: xpin, edipHa oisl, MOJIOKO, MIKPOOTaHi3M.
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Brnius 1o6aBky 0iJIKOBO-MiHepaTbHOI HA CHOKUBYI XapaKTePUCTHKH M’ SICHUX
eMyJbCiiiHUX BUPOOIB

Inna lypnyk, Makcum Cepik, CiTiiana AntoHeHko, Harans @enak
Xapxiscokuil Oepoicasrull yHieepcumem XapyyeanHs ma mopeisii, Xapxie
€ Yxpaina

Beryn. AxTyanbHUM 3aBJAHHSM CBOTOJIEHHS € TIOMIYK ITOMi()YHKIIOHAJIBHUX
MeTa0oJIIYHO aKTUBHMUX [00ABOK, 3JaTHUX IOKpallyBaTH XiIMIYHWMH CKJIax Ta iHII
CHOKUBHI XapaKTEPUCTUKU M SICHUX eMYJIbCIHHUX BHPOOIB.

Marepianu i MeTonu. ExcriepuMeHTanbHI JOCITIHKEHHSI BUKOHAHI 3 BUKOPUCTaHHSIM
HAaITiBaBTOMAaTUYHOTO TIeHeTpoMeTpa «Labor» [y BUMIpIOBaHHS TPAHUYHOTO HAPY>KEHHS
3CYyBY KoBOac, portalliiiHoro Bickozumerpa «PeoTecT-2» a1 BUMIPIOBaHHSA B’SI3KOCTI
namTeriB. ONTUYHMH MIKPOCTPYKTYpPHUH aHaii3, JOCITI/DKEHHS BOJIOT03B’S3YIOUOi
3IATHOCTI, BU3HAYEHHS XIMIYHOTO CKJIQAy Ta MEPETPABIIOBAHOCTI OLIKIB MPOBOIMIH 3a
TpaJULIHHUMH METOJUKAMHU.

PesyabraTu. BusHaueHo BIUIMB 100aBKH OLTKOBO-MiHEpaJIbHOI Ha BOJIOIO3B’sI3yIOUi,
CTPYKTYpPHO-MeXaHiuHi, MIKPOCTPYKTYPHI Ta CIHOXHBHI BJIACTHBOCTI KOBOACHUX BHPOOIB i
MAIITETHOI MPOAYKIlii. BUkopucTaHHs 100aBKH B KUIBKOCTI 7,5% mae 3MOry ITiJIBUIIATH
BOJIOTO3B’SI3yl04y 3JaTHICTh KOBOACHOI MpOMYKIi Ta mamTeTiB Ha 4...9%, 3HU3UTH
TpaHUYHE HANpYKEHHsS! 3CyBYy KOBOAcHMX BUPOOIB Ha 2,5...6%, B’A3KICTh MAIITETIB — Ha
300...350 Ilaxc Ta NOKpAMIMTH MIKPOCTPYKTYpHI XapaKTEPUCTHKU TNPOAYKIil 0Oe3
TIOTIPILIEHHS] OPTaHOJIENTUYHUX BIACTHBOCTEH. BukopucranHs po0aBku 3ade3neuye OibIi
PIBHOMIpHHI PO3MOALT KOMIIOHEHTIB y CTPYKTYpi KOBOAac 1 MallTeTiB, IO 3YMOBIIOE
OJTHOPIZHICTD CTPYKTYpPH Ta 3a1o0ira€ BAHUKHEHHIO JIe(hEeKTIB y TOTOBIM MPOMYKIIii.

BukopucranHsa 100aBKU T03BOJISE 30UTBIIATH BMIcT Bojiord Ha 0,7...1,1%, Oinka — Ha
0,3...0,8%, 3acBOIOBaHMX CIIOJIYK KaJBI[iI0 B TOTOBOMY IPOAYKTI — 1o piBHs 550...700
mr/Ha 100 1. JlocmipkeHHST TEpeTpaBiIOBAHOCTI OUIKIB MPOAYKHIi MPOTEONITHIHUMHU
(bepMEHTaMHU IILTYHKOBO-KHIIIKOBOTO TPaKTy BHSBWIIM BHIIIM CTYHiHb Tigpoii3y OLIKiB
nocmigaoi  mpoxykmii  Ha  11,5...13% TOpIBHSIHO 3 KOHTPOJNBHHMH BUPOOAMHU.
BukopucranHs J00aBKM B CKIaJi KOBOACHOI TPOMYKINI ¥ MAIITeTiB 32 pPaxyHOK
YIOCKOHAJIIEHHS IX XIMIYHOrO CKJaxy ¥ IIiABHIIEHHS MepeTpaBIrOBaHOCTI OlIKiB
3a0e3medye OUTBITY 0i0TOriUHY HIHHICTH PO3pPO0JICHOT MpoayKIlii. Pe3ynpraTi anpo6oBaHo
y BUPOOHHYHX YMOBaX.

BucnoBkn. /lobaBka 0iKOBO-MiHEpaibHa MO3UTUBHO BIUIMBA€E Ha BOJIOrO3B’S3YIOUi,
CTPYKTYPHO-MEXaHiYHi, OpTraHOJICNITUYHI XapaKTEPUCTHKH Ta O10JIOTIYHY MIHHICTh M’ ICHUX
€MYJIBCIHHIX BUPOOIB NOPIBHSIHO 3 ICHYIOUMMH Ha PUHKY aHAJIOTaMHU.

KuiouoBi ciioBa: koBOaca, Mmamiter, M'sco, Kaabllii, SIKICTb.

I'icTonorivni 0co6aMBOCTI NeYiHKHU IIYPiB NPH 3aTPABLi TBAPMH PO3YHHOM €TAHOIY 3
AobdaBKaMu
1 . .2 . . . .
Muxona Tonosko', Tannua T'y6ina-Bakymix®, Hatanis ITenxina', Bikropis KonecHuk'
1 . o o . . . . .
Xapxiecvkutl OeparcasHull yHigepcumem xapuysanus ma mopeieni, Xapxis, Ykpaina

2 . « . o o« . . e
Xapkiecorutl nayionanbHuti MeOuyHutl yHisepcumem, Xapxies, Yrpaina

Beryn. AkTyanbHUM € MUTaHHS PO3pOOKM HOBUX BHIIIB QJIKOT'OJBHOI MPOIYKIIT 31
3HW)KEHHM TOKCHYHMM e(peKToM. MEeTor MOCHi[DKEHHs [ojsrajla y BH3HAYEHHI
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TiCTONIOTIYHUX 0COOIIMBOCTEW OyIOBM TEUiHKH IIPU BBEAEHHI IrypaMm JiiHil Bicrap pizHux
BUJIIB CIIUPTOBUX HACTOSHOK 31 3HIDKEHUM TOKCHYHHUM €(EKTOM.

Marepianu i MeTonu. B ekcriepuMeHTI BUKOPUCTOBAHO YOTHUPHU TPYNU TBAPHH, SIKI
BXXHMBAJM Pi3HI BHAM PO3POOJICHHX HACTOSHOK. MIKPOCKOIMIIOBaHHsS 3MiHCHEHO Ha
Mikpockomi Axiostar-plus (Zeiss, ®PI'), pororpadyBanns — 3 BUKOpUCTaHHM (poTokamepu
Progress C10. Kapromerpiro ImpoBezieHO Ha KOMIT I0TEPHOMY 300paskeHHI MiKpoIpenapariB
(«BimeoTect»).

PesyabraTn. Bu3HaueHO CTyMiHb ypaskeHHS NEYIHKHM LIYpiB PI3HUX TPyH MiJ 4Yac
BXKMBaHHs EKCIEPUMEHTAIBHUX HACTOSHOK. BH3HaueHO, 10 IuIoma sjep TIeleTOUTIB
iHTAaKTHOI TPYMM B CepeHbOMY CTAaHOBHTH 32,70+0,78 MkM’. B iHTAKTHMX TBapHH
TpaOeKyIu piBHi, NPOCBIT CHUHYCOiJ BIACYTHIH, UIHUTOIIa3Ma KOMIIAKTHA (TPOXH
MPOCBIT/IEHa) Ta MICTUTh HE3HAYHY KUIBKICTh TIIIKOTeHY. Y TBapuH IepIIoi OCHOBHOI
rpynu (TpuBane BxuBaHHS 40% BOAHO-CIUPTOBOI CyMillli) BUSBIICHO TiCTOJNOTIYHI O3HAKK
AJIKOTOJIBHOT'O YPa)kKEHHS MediHKH 3 (JOpMYBaHHSIM XPOHIYHOTO T€HATUTY PI3HOI'O CTYIEHS
aKTHBHOCTI. ['eMaToLUTH MaroTh KPYIHE SAPO, IUIOMIA AKOTo cKimagae 43,25+1, Imim’. Y
Jpyriii ocHOBHIM Tpymi (TpuBaie BxuBaHHA 40% BOIHO-CIIMPTOBOI CyMillli 3 1OJaBaHHIM
POCITMHHOI CHpPOBHMHM) CTPYKTYpa NEYiHKM 30epeKeHa, YiTKO BHUpaKeHi TpadeKysu,
MPOCBITH CHHYCOI[ MPOIISJaroThCsA. Slapa remnaTonuTiB MaroTh JENI0 MEHNIY ILIONLY
TOPIBHSHO 3 MEpIIOI0 OCHOBHOW Ipymoro (38,8+1,05 MkM®). Y TpeThoi OCHOBHOI TPYIIH
(TpuBane croxuBanHs 40% CHUPTOBOI CyMilIl 3 JOJaBaHHSAM POCIWHHOI i TBapHHHOI
CHUPOBHMHHU) TICTOCTPYKTypa TEUiHKH 30epekeHa, TpaOeKyau piBHI, HAABHICTH BOTHHII]
LUTOJI3y TeMaTOUTIB HE BiJ3HAU€HO. Slnpa remaTolyTiB MaloTh MiHIMANbHY IUIONLY
(33,57+0,91 MKM®), TIOPIBHSHO 3 iHIIMMH OCHOBHHMHM TPYIAMH 3HAYCHHS I[HOTO MOKA3HUKA
HECYTTEBO BiJIPi3HAETHCS BiJl TPyNH IHTAKTHUX TBapWH. EkCriepuMeHTaNbHO JOBENEHO, 110
J00aBKa CyMillli 3 POCIMHHOI 1 TBAPUHHOI CUPOBHHH IMOJIMIIMIa MOP(OdyHKIIOHATBHUH
CTaH TMEYiHKM Ha T BiJCYTHOCTI BOTHUI LHUTOJI3Yy TelNaTOIMTIB Ta HOpMasi3arii
BEJUYUHH SI/IEp.

BucnoBku. Po3po0iieHi criupToBi HACTOSHKH 3HIKYIOTh TOKCHYHY IO aJIKOTOJI0 Ha
MEYiHKY.

Karou4ogi ciioBa: niyp, eraHosn, nedinka, renaToluT, UTOILIa3Ma.

BukopuctanHsi 6araTOKOMIOHEHTHUX PO3COJIiB Y BUPOOHUITBI IIMHOK 3 SNIOBUYUHU

Ipuna Kumennko', FOuis Kpu:xosa®, Makcenm I'onromii'
1 - Hayionanvhuii ynieepcumem xapuosux mexuonoeiu, Kuis, Yxpaina
2 - Hayionanvruil ynisepcumem 6iopecypcie i npupoooxkopucmyeants Yrpainu, Kuis,
Yxpaina

Beryn. JlomisHOIO € po3poOka HayKOBO OOIPYHTOBAHUX IPOMHUCIIOBHX TEXHOJOTIN
BUPOOHMITBA IIIBHOM S30BHX BHPOOIB, sIKi Oymu O aJbTEpHATUBOIO TPAIULIHHUM i
3a0e3rneuyBaiy CTaOUIbHICTh SKICHUX MOKAa3HUKIB 3 CHPOBUHH 3 PI3HUMHU Ol0XIMIYHUMH
BJIACTHBOCTSIMH.

Marepianu i metonu. Bennunny pH ¢ineTpary i3 mocosieHol sUI0OBUMWHE BH3HAYAIIH
Ha moreHniomerpi-340 (pH-merpi), MacoBy 4YacTKy BMICTYy BOJOIM - BHCYIIYBaHHSIM
HABaXXKH y CymIIbHIHN madi 3a Temmepatypu 103 — 105 °C 1o qocsrHeHHs MOCTIHHOT Macu
3pa3kiB. BMiCT HITpO30IIrMEHTIB BU3HAYAJIM HAa CIEKTPOPOTOMETpPI MpPU TOBXKHHI XBHUII
540 uM BimHOCHO 80-BiZICOTKOBOTO BOJHOI'O PO3YHMHY alleTOHY, 3aJHMIIKOBY KiJIbKICTh
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HITPUTY — OTpUMaHHSM 3a0apBIICHOTO PO3YMHY B PE3YJbTATI YTBOPEHHS i30(apOu, muTome
3ycWUIs pi3aHHS — Ha JabopatopHiii ycraHoBii [IM-3, 3HaA4YeHHS BOJOTOYTPHUMYHOUOI
snatHocTi (BY3) - 3a 10MOMOr0I0 MOJIOYHOTO KUPOMIpa.

PesyabraTtu. Bukopucranus 6araroyHKIiOHAIBHUX PO3CUIBHUX KOJNOIAHUX CHUCTEM
(P®PKC) 3pilicHIOE CyTTE€BUIl BIUIMB Ha MOKPALIEHHS OCHOBHHUX (YHKI[IOHAJIBHO-
TEXHOJIOTIYHUX BJIACTUBOCTEH CHPOBUHH 1 SKICHUX MMOKAa3HHUKIB TOTOBUX BHUPOOIB.

OOrpyHTOBaHO PO3POOJICHHS TEXHOJOTIT BHUPOOHHUIITBA IIJHHOM’ SI30BUX BHPOOIB 3
SJIOBUYMHMA 3 BHKOPHCTaHHSAM OaraToyHKIIOHANBHUX PO3CUIBHUX KOJIOIJHUX CHCTEM
(P®PKC) 3 mpoBeleHHSIM TOYHOrO pO3paxyHKy HEOOXiJHOI KIIBKOCTI po3coiy,
BCTaHOBJICHO CIOCOOM Ta PEXHMMH COJIIHHS Di3HMX BUAIB CHPOBHMHH. MacaxyBaHHS B
Macaxkepi mpu 8 obepTax 3a xBwinHYy (15 XxBuiMH pobora, 15 xBuiuH naysa). Tpusamicts
00pOOJICHHS Ta30CTETHOBOI, JIOMATKOBOI YACTHHM SUIOBHYMX HAMIBTYII — 16 TOX s
smoBuunHA NOR T1a 18 ron — mias sutoBuurHu DFD 3 mofambiioi BUTPUMKOIO B yMOBax
Jo3piBaHHA 3a Temrepatypu +4 °C mpoTsarom 8 Toim; MIHMHHO-IAIONATKOBOI YaCTHUHH,
nokpoMk# — 14 rox mis smoBuunHU NOR T1a 16 ron ans smosmuuan DFD 3 nopamnbiioro
BUTPUMKOIO B YMOBax J03piBaHHs 3a Temneparypu +4 °C nporsrom 10 ron; couHHHX i
rorepekoBux M’si3iB — 9 rox A suropuuuad NOR Tta 10...11 rox mis sutopuuuau DFD 3
MOAAJIBIIO BUTPUMKOIO B yMOBax J03piBaHHs 3a Temreparypu +4 °C mporsrom 12 rom.
Edexrupnicts Bukopuctanus BOPKC ams in’exryBanns B KijgbkocTi 20%, 40%, 60%, 80%
nae Buxin g smosuunau DFD 104,8%; 123,9%; 143,7%; 162,5%, mns snopuunad NOR —
102,6%; 123,5%; 142,9%; 161,7%. BuxopuctaHHs HITPUTHOI COJi B CKJIaIi pPO3COJIB
3HW)KYE JOIMYCTUMUI BMICT 3aJIMIIKOBOIO HITPUTY, SIKMH CTaHOBHTH, Mr/100r: mis
stmoBuunHu DFD — 2,34 — 2,91, nns smouunau NOR — 2,24 — 2,78,

BucnoBku. Pe3ynbTaTM € OCHOBOIO TEXHOJOrii HOBHX BHUJIB IUJIBHOM SI30BUX
KOITYEHO-BapEHUX BUPOOIB 3 STIOBUUUHHU.

Knaw4oBi ciaoBa: poscin, SJIOBHYMHA, CTPYKTYPOYTBOPEHHS, 1H €KTyBaHHI,
Maca)KyBaHHSI.

XapakTepucTHKA TEXHOJIOTIT TePMOCTiiiKOI MOJTOKOBMICHOI HAYMHKH 3aMOPOKEHOI

. o1 2 1

®enip IlepueBoii , Maprapura O603Ha”, ['anuHa JIro6eHKo
1 — Xapxiscoxuil OepoicasHuil yHieepcumem xapuyeanns i mopeieni, Xapxie, Ykpaina
2 — Cymcoxuii nayionanenutl azpapruil ynisepcumem, Cymu, Ykpaina

Beryn. Po3pobieHo Ta qociiKeHO TEPMOCTIHKY HAYUHKY 3 METOIO TIOMIIIICHHS Ta
Ha/IaHHS HOBHX BJIACTUBOCTEH KOHIUTEPCHKUM KYJIiHAPHUM BHpOOaMm.

Marepianu i merogn. CymicHMI BIUIMB 1 3MiHY peLENTYpPHUX KOMIIOHEHTIB
TEPMOCTIHKOI MOJIOKOBMiCHOT HAYMHKH BCTAHOBJIEHO HAa OCHOBI aHaJIi3y HAYKOBHUX JDKEPEI.
[loemHaHHS KOMIIOHEHTIB Ta YTBOPEHHS CTPYKTYPHM HAYMHKH JOCIHIIPKEHO METOIIOM
XiMigyHOT B3aeMoOnii MiX pedoBHMHaMH. TepMiHM 30epiraHHs — METOJOM 3MiHH
MIKpOOIOJIOTiYHUX 1 (PI3UKO-XIMIYHHX BIaCTHBOCTEH.

Pesyabratn i o0roBopenHsi. TexHosoris BHpPOOHHMITBA HAaYMHKU Iependavae
YOTUPU MIJACUCTEMH, SIKI B3a€EMOIIOB’si3aHI MK COOOIO CIIJIFHOIO METOIO OIepallii, a came:
mizcucTeMa D — MiZAroTOBKa PElENTYPHUX KOMITOHEHTIB, migcucremMa C — 3MinryBaHHs i
TEIUIOBOi 00poOKM; migcucreMa B — po3iuB i CTpYKTYpOYTBOpEHHs; migcucTeMa A —
OTPUMAaHHS TEPMOCTIMKOI MOJOKOBMICHOI HauyuMHKH. HaBeneHa iHHOBaIliiiHA CTpaTeris
OTPUMAaHHS TEPMOCTIHKOI MOJIOKOBMICHOI HaYMHKHU TOKa3y€e BILIMB, 3MiHY Ta B3a€MOJIIO
pelenTypHUX KOMIIOHEHTIB y Ipoiieci BUpoOHuNTBa. Ha mepmomy erami (miacucrema D)
BiIOYBAETHCSI TIOETHAHHS MOJIOKA CYXOrO 3HEXHPEHOrO, KPOXMAII0 KYKYPYI3SHOTO
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Mou¢ikoBaHoro i onii pocnuHHOI. [li yac BiAHOBIEHHS CyXOro 3HEXKHUPEHOrO MOJIOKa
JIaKTO3a, OUIOK Ta iHII CKIaJOBI YAaCTUHKH NEPEXOAATh Y PO3YMHI, 1 IICIS TEIIOBOL
00poOKHM 3’€HYETBCS 3 KpoxMayieM. HasBHICTh XKHPY y CYXHX MOJOYHHX HPOIYKTax
YCKJIaJTHIOE TIPOIIEC PO3YMHEHHS W BiJHOBJCHHS Ta 3MEHIIYE TEPMiHM 30epiraHHs depes
rioro riapodoOHI BIACTMBOCTI ¥ 3AaTHICTh B3a€MOJISATH 3 KHUCHEM, IO MPH3BOIUTH JO
OKHCIJIEHHS 1 3HIKEHHS SIKOCTI MPOAYKTY. 3Ba)Kar0uH Ha 1€, POCIMHHY OJIII0 IOJal0Th MiCIIs
npoliecy HaOpsIKaHHS, ITIPH SIKOMY YTBOPIOIOTbCS JKUPHO-OLNKOBI KomruiekcH. ToOTo
HaBKOJIO JKMPOBOI MOJEKYJIH 3aBJASKH TiApOopOOHHM 3B’s3KaM PO3MOJUISEThCS OlTKOBa
000JIOHKA, sKa 3 €IHYEThCS TIAPOQUILHUMU 3B’SI3KaMH 3 KpOXMajeM 1 BOIHHUM
CepeoBUILEM, BHACIIJIOK OpieHTalii TrigpodoOHUX 1 TiAPOQINEHUX JUISHOK Olika
MIPOSIBIISIETHCSL IXHSI 3[ATHICTH aacopOyBaTHCs Ha MOBEPXHI po3noniny ¢as 3 yrBOPEHHSIM
CHOpiJHEHOTrOo cepenoBuia. 3 Meroro (ikcamii, HaJaHHS CTPYKTYpH 1 TEPMOCTIHKHX
BJIACTHBOCTEH KPOXMaJb MEPEILTITAETHCS 3 EKTHHOBUMH MOJIEKYJIaMH, sIKi 3’€IHYIOTbCS 1
YTBOPIOIOTh CiTKy 3aBasku Ca’’, IO 3HAXOMMTHCS B MOJIOUHil CHPOBMHI Ta IHUTpaTi
kajplito. OTpuMaHa TpUMipHa CHiJTbHA CITKa TEKTHHY 1 KpPOXMaJio YTPHUMYE BCi
pelenTypHi KOMIIOHEHTH pa3oM IIiJ] IiEF0 BUCOKOI TEMIIEPaTypH.

BucHoBoOK. 3acTocyBaHHS pPE3yNbTaTiB ITiJf 4aC BHPOOHHUIITBA KOHAMTEPCHKHX 1
KyJiHapHUX BUPOOIB HaJae MOXJIMBICTh CIPOCTUTH TEXHOJIOTIYHHUNA MpoLec, 3a0e3MeuuTH
BUCOKi OpPraHOJNENTHYHI BJIACTHBOCTI, OIONOTiYHY 1 XapyoBy I[HHICTb, HH3bKY
co0iBapTiCTh, KOHKYPEHTOCIIPOMOXKHICTD Ta MOAOBXKEHHUI TEPMiH 30€piraHHsI.

Karo4ogi ciioBa: HaunHKa, MOJIOKO, TiJJPOKOJIOI], TEPMOCTIHKICTb, KIIEHCTepH3alis.

YnockoHaJleHHS TeXHOJIOTil cOpOuiliHOro OYMIEHHS] BOAY IJIsi BUPOOHULITBA
AJIKOT0JIbHMX HAIOIB

Ceitirana Onilinuk, Bitaniii [Ipubunscekuit, Hatanis Yynpina, Ipuna {oBryn
Hayionanvuuii ynieepcumem xapuosux mexnonociu, Kuis, Yxpaina

Beryn. [TokazaHo akTyaabHICTh YOCKOHAJICHHS TEXHOIOT1T KOHAUIIFOBAHHS BOIU
LIJISIXOM COpPOLIITHOTO OYHMIIEHHS BOJIY U1l BAPOOHHUIITBA AJIKOTOJILHOT IPOAYKIIIi.

Martepianu i wmetommu. IlopiBHIOBaoch axkTWBHE Byriuia Mapku Silcarbon
K835spezial 3 ®dinbrpacopd F300. ¥V mocmimkeHHSIX BHKOPUCTOCYBAJIH OPraHOJENTHYHI,
KanusipHO(QOPETUYHI 1 TUTPOMETPHYHI METOJAW aHali3y, TEOpeTHYHE Yy3arajbHEHHS 1
MOPIBHAHHSA, CHCTEMHMHU TTiIX 11,

PesyabraTtu. IlpoBeneHa mOpiBHsUIbHA OLIHKA (I3MKO-XIMIYHUX 1 COpOLIHMX
XapaKTEepUCTUK aKTHMBHOro BYriyuisi Mapok Silcarbon K835spezial Ta ®inbrpacopd F300.
BuBueHa edekTHBHICTH 3acTOCyBaHHS akTHBHOro Byriuisi mapku Silcarbon K835spezial
i1 9ac KOH/IWIIFOBAHHS BOIM JUIS aJIKOTOJIBHUX HaroiB. JlociipkyBaHe aKTUBHE BYTUILIS
MOPIiBHSHO 3 akTUBHUM BYriyuisiM Dinerpacopd F300 mae Oinpmimii 3aranbHUid cymMapHHNA
00'eM mop 3a Bozoro — Ha 30 %, ancopOIiifiHy aKTUBHICTH 3a HOMOM - Ha 38 %, Ta JyKHICTh
BOJTHOTO HACTOIO OLTBII HiXK 2 pa3u, W0 MiATBEpKYEThCst Ounbior (Ha 35 %) KiIbKICTIO
OCHOBHUX OKCHIIB.

Ilin wac xoHmuUIlifOBaHHS BOAM akTHMBHUM ByriuiaMm Silcarbon K835spezial macoBa
KOHLIEHTpALlis 3aj1i3a, aMOHII0, HITPHUTIB 3MEHIyBaJach Maibke y 1,5 - 2 pas3u, npu upomy
MepMaHTaHATHAa OKHMCIIIOBAaHICTh MOKpaniyBaiack Ha 40...50 % MOpiBHAHO 3 KOHTPOJILHUM
3paskoM ®insrpacopd F300. IMokpamieni ¢izuko-ximMiuHi Ta cCOpOLiiHI XapaKTepPUCTUKU
aktuBHOoro Byruuisi Silcarbon K835spezial narore 3mory 30UMbIIMTH MUTOMHH 00’€M
miaroroBieHol Boau Ha 38 %.
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BucnoBok. AxtuBHe Byriuis Silcarbon K835spezial € mnepcnekTuBHHM - uIs
i IBUILICHHS SKOCTI IMTiATOTOBJICHOI BOIY H aJTKOTOJIHOT MIPOAYKIIT 3 Tl BUKOPUCTAHHSM.
Karwu4osi ciioBa: 600a, arkozons, 8yeinis, ouunenHs,, KOHOUYIIOBAHHS.

TexHoJI0TiYHI BazkeJli KePyBaHHS BJIACTUBOCTSMM JBOILIAPOBOr0 CepeaoBHINA
(opmyBanHs TepMOCTADIILHUX KAICYJI i3 )KHPOBUM yMicTOM

€prenis Koporaesa, Onbra Hekneca, [1aBio [TuBoBapos, Tersna Tpomruii
Xapxiscokuil Oepoicasrull yHieepcumem xapuyeants ma mopeisni, Xapkis, Ykpaina

Beryn. Jlns  3a0esnedyeHHs MPOMHCIOBOIO BHPOOHHUIITBA OJM  POCIMHHHUX
KariCyJIbOBaHUX HEOOXIHMM € HayKoBe OOIPYHTYBAaHHS IapaMeTpiB TEXHOJOTIYHOrO
MIPOIIECY Ta CKJIAy TEXHOIOTIYHOI CHCTEMH.

Marepianu i Metomu. [[oCiiKyBaNIOCh KalCyJIOYTBOPSHHS MOJCIBHOI CHCTEMU
«oiis padiHOBaHA J€3070pOBaHA - BOJHHWN PO3YMH aJbliHATY HATPiO» B JBOIIAPOBOMY
NPUHOMHOMY CEpEeIOBHINI «ONMisi - BOXA», sKe MiCTHTh BimbHi iomm Ca’’. ['ycruHa
MIPUHOMHOTO CEPEIOBHIIA KOpEryBajiacsl JOJABaHHIM CTUJIOBOro crupty. [loBepxHeBUit
HATST TEXHOJOTIYHMX CHUCTEM BHM3HAYaJd METOJOM BIAPUBY Kparwlli Bif Kamijsipa Ha
KaJiOpoBaHii CTaJIOrMOMETPUYHIN YCTAHOBII.

PesyabraTé i oOrosopenns. IlpencraBieHi ekcrepUMEHTaAbHI JaHl BIIUBY
XJIOPUZIY KaJbIliF0, €TAHONY, IMOBEPXHEBO-aKTUBHUX PEUYOBUH Ha 3HAYCHHSI MDK(Da3HOTO
HATSTy JIBOLIAPOBOIrO MPUHOMHOIO cepeoBHUINa (HOPMYBaHHS TEPMOCTAOUTLHUX KaICyll 3
JKUPOBHM YMICTOM 3aJISKHO Bif Temriepatypu. OOIpYHTOBAHO CKJIaJl CHCTEMH Ta poOOdi
KOHIICHTpAIlii CKJIaJ0BUX TEXHOJIOTTUYHOIO MPOIIECY, SIKi 3a0€3MeUyOTh CTAOUIBHUIA ITPOIIEC
KancymnoyrBopeHas. OTpuMaHi 3aKOHOMIPHOCTI JO3BONMIIM 3MIMCHUTH 1HIyCTpiajabHE
BHUPOOHHUIITBO 1HHOBAIIITHOTO MPOAYKTY. BU3HAYCHO BIUIMB TEMIIEPATYPH KOMIIOHEHTHOTO
CKJIaly Ha KaIlCYJIFOBaHHS TEXHOJOIIYHOI CHCTEMH «Oiis pacdiHOBaHA IE300pOBaHA -
BOJIHUI PO3YMH ajbriHATY HATPIIO» UYepe3 JBOIIAPOBE MPUHOMHE CEPEIOBHIIE ILISXOM
BBCIICHHS ITOBEPXHEBO-aKTUBHOI PEYOBMHH. 3alpOIOHOBaHI poOOYI  KOHIICHTpAIIil
peLEnTYPHUX KOMIIOHEHTIB CHCTEMHU «Oisl - BOAHO-crupToBHi (40 00.%) po3umu 1,0 %
XJI0opuAy Kanbliro» 3 BukopucraHasm 0,3...0,5 % E322 (meumutun) a6o E432
(mosiokcueTHIeHcopOiTAHMOHONIAYPaT) JI03BOJISITH 3aMpoBa/IUTH BUPOOHHIITBO
KaICyJIbOBaHUX POCIUHHUX OJIiH.

BucHoBkH. Pe3ynbraTy TOCTIIKEHb € HAYKOBOIO IIaT(HOPMOI0 ISl OOTPYHTYBaHHS
MapaMeTpiB TEXHOIOTIYHOTO MPOIIECY BUPOOHHUIITBA KANICYIhOBAHUX POCTHHHUX OJIiH.

KirouoBi cioBa: kamncyna, sKup, XJIOPHI KaJbIIit0, €TaHOJM, OJIis.

Jiernuna 106aBKa 3 a1aNTOreHHOI0 AKTHBHICTIO HA OCHOBI OionosiiMepiB nmevepui
JABOCTIOPOBOI (Agaricus bisporus)

Haranis Yepro', Jleouin Iladparn®, Codis O3omina’,
Ounena Tperpsxopa’, Onexcanpa Hixitiza'
1- Ooecvra Hayionanvha akademis xapuosux mexnonoeiu, Odeca, Yxpaina
2- Jlepoicasne nionpuemcmeo “YkpaincoKutl HAyK080-00CIOHUL IHCIMUMYm MeOuyuHu
mparncnopmy MO3 Vkpainu”, Odeca, Yrpaina
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Beryn. [{ns kopekuii Ta nmpoidaKTUKH CTaHIB, CHPUYMHEHUX JI€I0 CTPECOTEHHUX
(axTOpiB pi3HOI NPUPOJM HA OPraHi3M JIOJUHHM, HEOOXiJHO 3aCTOCOBYBATH Ipernapart 3
aJIalITOreHHOI0 aKTHBHICTIO.

Marepianu i Merogu. 3pa3ku OTPUMYBAIM IOCITIIOBHOIO OOpPOOKOI IECUYCPHUIlH
(Agaricus bisporus) Bomoro, po3umHamu 3,7 % HCI 1 HaTpiii TiZpOKCHIY, BapilOIOUYU
KOHIIEHTpaIlifo JiyskHoro aredra (3,0, 5,0 1 7,0 %) 1 TpuBaicTh Oro KOHTAKTY 3 TBEPIOIO
¢azoro (60, 120, 180, 240 i 300 xB). AjanToreHHy aKTUBHICTh IPOTHO3YBAJIM 3a
CYKYIIHICTIO TIOKa3HHKIB: aHTHOKCHAAaHTHa akTuBHICTH (AOA), OidimorenHuii edekr
(BI'E), cop6uis xoneBoi kucnoru (CXK). JlietnuHy po0aBKy BBOAWIM B pallioH
Xap4yBaHHsI €KCIEPUMEHTANBHUX TBapuH y 1031 200 mr/kr. CTpecoreHHUM YMHHUKOM OYyB
ioMOyM amerat y no3i 14,1 mr/kr. IIpu 1poMy KOHTPOIOBAIN MOKAa3HUKH MOphOMETii,
TIOBE/IIHKOBI peakilii, BMICT 3arajbHUX JIMiJiB, XOJECTEPOy, TPHUIIILIEPHUIIB, pPiBEHb
MayioHoBoro mianpnerixy, aktuBHocTi AJIT, ACT, riyrarionnepokcunaszu (I'TI),
riryrationpenykrasu (I'P) i rimroko30-6-hochataeriaporenasu (I'-6-OI).

Pesyabratn. BHBUEHO BIUIMB pEXUMIB OTpPUMaHHS 3pa3kiB OioOMOJIiMEpPHUX
KOMIUIEKCIB TpuOiB (KOHIIEHTpallis JIY)KHOTO areHTa, TPUBAJIICTh OOpoOKM) Ha iX
BiactuBocTi. [TokazaHo, 10 O/IeH i3 PO3TIIHYTUX PEXUMIB 0OpOOKH IpUOHOI CHPOBUHU
HE JT03BOJISIE BUAUINTH TpenapaT, skuil BusBisiB 0u AOA, BI'E, CXK Ha MakcUMaIbHO
BHUCOKOMY piBHi. JIJIsi IOCHiKeHHSI B yMOBax in vivo OyB oOpaHM 3pa30K — Hi€THYHA
nobaBka, AOA sikoi cranoBuina 90,0 %, CXK — 22,4 mr/r no6asku, BI'E Bigmosimas 1,5
102 KYO/em®. TIpu nii crpecoreHHOro (akrTopa MPHAOM Mi€THHHOI 10OGABKH MO3HTHBHO
BIUIMBAB Ha CTaH Ja0OpaTOpHHUX TBapHH. Tak, MONIMIIMINCS MOKA3HUKH Mopgomerpii Ta
cTabinizyBasucs moBeAiHKoBI peakuii TBapuH. [TinBummnucs aktusnocti ['T1, I'P, I'-6-OAT
Ha 21,7, 26,0, 20,0 % mNOpiBHAHO 3 TPYIIOI TBApWH, IO OACP)KyBasia ILUTIOMOYM alleTar.
Crocrepiranocs 3HmwkeHHs BMicty MJIA Ha 14,8 %, 3arampHux mimigie — Ha 14,2 %,
TpuriinepuaiB — Ha 26,6 %, xonecrepoiny — Ha 18,9 % BiamoigHo. Takoxk cradinmizyBanucs
nokazuuku aktuBHocti AJIT 1 ACT. [ani pe3yabTraTH MiATBEPPKYIOTh HAsBHICTH
aJlalITOreHHOl aKTHBHOCTI y JMIE€TWYHINH 100aBIli, OTpUMaHili 3 IeYepulli JBOCIOPOBOI
(Agaricus bisporus).

BucHoBkn. JlOmiTbHMM € BKIIOYEHHS JJAaHOI JII€THYHOI JO00aBKA B PpAaIliOHU
Xap4yBaHHS 3 METOIO KOPEKIIT alanTallifHIX peakiiii OpraHi3My JIOIUHH.

Kurouosi ciioBa: miera, no6aBka, agantoreH, rpuod, Agaricus bisporus.

BioTrexHonoris, Mikpobionoris

TepModinbHe MeTaHOBE OPOJIHHA KyPS4O0ro mocaixy

Amnaromiii Camok, Cepriii Kanan, €sren 1llanoanos
Hayionanvuuii ynieepcumem xapuosux mexnonociu, Kuis, Yxpaina

Betyn. Mera pociikeHHs MoJisiraia y BUBYEHHI METaHOTe€He3y Kypsdoro Mmociiay B
TepMO(ITBHOMY PEXUMI P HU3BKIH BOJIOTOCTI CyOCTpaTy.

Marepianu i MmeTrogu. Y JOCITiKEHHI MPOBEACHO MEPiOJANYHE METaHOBE OpOIIHHS
Kyps14oro Hociiay 3 BoJyoricTio Bix 82 mo 94% 3a temmneparypu 50 °C.

Pesyabratn i 00roBopeHHsi. Bucokuii BMICT a30Ty 4acTo BHKJIHMKA€E MpoOOIEeMHU
TOKCUYHOCTI aMOHif0 Jjsi aHaepoOiB. Ilpu 30iUnbIIeHHI TeMIiepaTypu Oijiblia KiTbKiCTh
aMOHIHOTO a30Ty HEepPEeXOJNTh B amiak, SIKUH BBaKAIOTh OLTBII TOKCHYHOIO PEYOBHHOIO,
HDK HOHM aMoHil0. 3MEHIIEHHS BOJOrocTi cyOCTpary NpU3BOAWIO JO 3HIDKEHHS
e(eKTHBHOCTI Tporiecy. Buxin Oiora3y BapitoBaBcs Bix 121 mo 382 mu / r COP, a yactka
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MeTaHy y BupoOneHomy raszi — Big 39,6% 1o 57%. BupoOHuiTBO MeraHy mowanocst 3
MepIIoro JHs MPOBENCHHS EKCIIEPUMEHTY. 30UIbIIeHHS HOoro KoHIeHTpauii B Oiorasi 3
MOYaTKy eKCIIEpUMEHTY BiAOyBajoch IIBH/IIE IIPU BHINIH BOJOrOCTi cyOcCTpary.
Konnenrpanist Merany B 0iorasi He Oyia MOCTiIHHOIO 1 KonuBajacs B Mexax Big 50% 1o
80% mpwm BCix 3HaYEHHSX BOJIOTOCTI cyOcTpaTy. MakcuManbHa MIBHIKICTh METAHOTEHE3Y
3pocTalia pu 301IbIIeHH] BostorocTi cyocrpary Bix 2,8 mu/ (r COP - nenn) mo 24,7 mu/ (T
COP - nenb).

BucHoBok. BupoOHHIITBO MeTaHy 3 Kypsi4Oro MOCTiAy y TepMODIIEHOMY PEXUMI €
MOXIIUBMM HAaBITh 32 HU3BKOI BOJIOTOCTI CyOCTpaTy, HE3Ba)KalOUd Ha BHCOKUI BMICT
aMOHIMHOTO a30Ty 1 amiaky.

KirouoBi ciroBa: kypsuuii mociiz, anaepoOHe OpoaiHHs, Oiora3, aMiak, iHriOyBaHHS.

MikpoOionoriynuii cTaH NpuMiLieHb, 0012 JHAHHS i MOBITPSA SIK BAXKJIMBUH YHHHUK
BHPOOHUITBA Oe3NeYHNX XapYOBHX MPOAYKTIB

. 1 1 2
Anmxeii bapura’, boxxenna IMonens , Pokconsina YanoBchka
1 - Incmumym 6iomexnonocii cinbcbkoeo eocnodapcmaa i xapuogoi npomucnosocmi, Torvwa
2 - Hayionanvnuii ynieepcumem «JIvgiecoka nonimexuixay, Jlvsis, Yrpaina

Beryn. [lnst goTpuMaHHS HalIe)KHOTO MIKpOOIOJIOTiYHOTO CTaHy BHPOOHHYMX
NpUMIIIEHh 1 TOBITPS Ha MiIIPUEMCTBAX Xap4yoBOI IPOMHCIOBOCTI BIIPOBADKYIOTh
NPUHLIUIHA CHUCTEM SIKOCTI, SIKi IependayaroTh JOTPUMAHHS >KOPCTKUX IPAaBHII BEICHHS
TEXHOJIOTIYHOT'O TPOIECy. YBara 30CepeKYeThCS Ha MOIIYKY e(peKTUBHUX 1 Oe3meyHux
XIMIYHHX 3aC00IB 1 IOMOMDKHUX MaTepialliB st MUTTS Ta Je31H(eKIii.

Marepianu i wMeromu. MeromaMu  MiKpOOIOJIOTIYHOTO —aHANi3y IMPOBEICHO
JIOCIHI/pKeHHsT OakTepuuuaHol nii Je3iHdeKiiiHoro 3aco0y MONbCHKOr0 BHUPOOHHIITBA
“T'irieHizep”, aKTUBHOIO PEYOBHHOIO SKOTO € TEPEKUC BOAHIO. EQEKTHBHICTH 3aco0y
OLIIHIOBAJIM METO/IOM BiJOMTKIB 13 3aCTOCYBaHHSM arapoBHX IUIACTHHOK Ta acHipaliiiHiM
METOJIOM, 0 0a3yEThCs HA MPHUHIMII YIAPHOI i CTpyMY MOBITPS HA arapoBy IUIACTHHY.

PesynbraTi i 06roBopennsi. Bnposamkenns cucremu HACCP 103Bosisi€ BUSBUTH Ti
KPUTUYHI TOYKH TEXHOJIOTIYHOTO IPOIECY, B SKUX CUCTEMATUUYHHN KOHTPOJIb CaHITapHO-
TITi€HIYHUX HOpPM 3a0€3MEYHTh HAJCKHY SKICTh 1 OCE3MEYHICTh TOTOBOI'O IPOIYKTY.
JleranpHuii aHaNi3 TEXHOJNOTIYHOI JIiHIT, BiA MOMEHTY HAJIXO/DKCHHS CHPOBHHH Ha
MAPUEMCTBO 1 X [0 eTaly yNakoBKU Ta 30epiraHHs TOTOBOTO MPOIYKTY JAOTh 3MOTY
3HAaWTH e(eKTHBHI NULIXHM YCYHEHHS MIKpOOiOJIOriyHOTO 3a0pyIHEHHs, a TaKoX
YHEMOXXJIMBUTH TIPOLIEC BTOPHHHOT'O 3apayKeHHs MikpoopraHizmamu. KoMruiekc ycix mux
3aXOMiB y TOEIHAHHI 3 BHKOPHCTAHHAM EKOJIOTIYHHMX XIMIYHHX 3ac00iB JIO3BOJIUTH
BHPOOJIATH OE3MEeUHE MPOJOBOJILCTBO. Pe3ynbTaTi MOCTIIKEHb Je31HGEKIIHHOro 3aco0y
«['irienizep» moOKa3agu HOro e(pEKTUBHICT, IMOAO JO  CaHITApPHO-TIOKA30BUX
IPaMIIO3UTUBHUX 1 TPaMHETaTHBHHUX OaKTepiii, B TOMY 4HCI OaKTepiil Tpyny KHIIKOBUX
MaJIMYOK,  CTA(iIOKOKIB,  CTPENTOKOKIB,  CHHBOTHIMHOI  MaJWYKH,  CaJbMOHEI,
JIPDKDKOMOMIOHMX Ta IUTICHABMX TpuOiB Tomo. BiACyTHICT, 3amaxy Ta ITOBHA
Olomerpamaniss HaJa€e MOXJIHMBICTh CTBEPIXKYBATH, IO Me3iH(IKYIO4i 3acO0H Ha OCHOBI
MIepeKKCy BOJHIO € HAHOLIbII ONTUMAIEHIMU B XapUuoBili IIPOMUCIIOBOCTI.

BucnoBkn. CucrematnuHe NpPOBEICHHS MPOIEAYp MHUTTS Ta JAe3iH(eKuii,
BHUKOPHUCTAHHS €KOJIOTIYHHUX 3ac00iB, TOTPUMAaHHS MPaBUI 0COOUCTOI Tiri€HH — IIe 3aXO0.IH,
SKi CHPHUAIOTH TOMY, IO BHUPOOJIEHI MNPOIYKTH XapuyBaHHS OyayTh Oe3neyHHMH i
BiJITIOB1IaTUMYTh Cy4aCHHUM BUMOTaM €BPOIEHCHKUX CTAaHIIAPTiB.

KirouoBi ciroBa: MikpoOionoris, 3apakeHHs, Ae3iH}eKIis, Oe3eka, MPoI0BOILCTBO.
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Mpouecu Ta o61apgHaHHA Xap4yoBUX BUPOGHULTB

TeopeTn4Hi acrieKTH OpicHTYBaHHS APiOHOI IITYYHOI NPOAYKLil pH
BiOponepemimeHHi

Onexkcanap ["'aBBa, Jlrogmuina Kpuroruisc-Bomosina, ['enaniii Bamiynin
Hayionanvuuii ynieepcumem xapuosux mexnonociu, Kuis, Yxpaina

Beryn. IligBuineHHs TeXHOIOTIYHOI e)eKTUBHOCTI 1 MPOITYKTUBHOCTI BiOPOIOTKA MpH
MIiHIMQTBHUX EHEPreTHYHHX BUTpPATaX MOXIHMBO 3a0€3MEYUTH TpPU BCTAHOBJICHOMY
ONTUMAIBHOMY KYTi CIIPSIMOBAHOCTI KOJIMBaHb pOOOYOro OpraHy BiOpamiiHOrO MPHUCTPOIO,
pallioHATEHOMY PEeXUMI eHepro30epe)KeHHs, BBEACHHI T'€HEpYIO4YOi CHUCTEMH IITYYHOTO
PEeKXUMY BiOpoIepeMileHHs.

Marepianu i MeTogu. ExcriepiMeHTaIbHI JOCIIKEHHS Ipolecy BiOponepeMilieHHs
MIPOBE/ICHI Ha EeNIEKTPOITHEBMATHYHIA YCTaHOBIII, HANAIITOBAHIM HA pi3HI YMOBH BiOparii
MPOrpaMOBaHUM JIOTIYHHM KOHTPOJIEPOM. PeXHM pyXy YacTHHOK MHPOIYKTY OITHCaHO
METOJIOM TIOCIIIOBHUX HaONwkeHb. J{Jis 3iliCHeHHs pyXy IpiOHO-IITYYHOI MPOAYKIii Mo
BiOpaIliifHOMY JIOTKY, 32 YMOBH I'apMOHIHHOT'O KOJIMBAIEHOT'O PYXY, BUKOPHCTOBYETHCS /1B
METOIY KOMIIOHYBaHHSI BiOpamiiHOro JIOTKa Ha NPYKHHX MiABicax [uis peasizamii
KOJIMBAJILHOT'O PYXY IiJl IIEBHUM KYTOM 3 OIIOPHOIO IOBEPXHEIO.

PesyabraTt i o0roBopennsi. 3 ypaxyBaHHSIM TapMOHIYHOCTI KOJHMBaHb poOOYOro
opraHa ¥ cuMeTpii B pO3TallyBaHHI HalpSIMHHX 3aCTOCOBaHAa YMOBa CHMETpIi CHII OIOpy
BiTHOCHOTO pyXy 1 IIEPEHOCHOI cHiaM iHepuii. Y mnepumioMmy HaONM)KEHHI BpaxoBaHO
TapMOHIYHHH pPyX MPOAYKTY 1 HEe BpPaxoBaHO 3pYyHIEHHS (pa3su CTOCOBHO MEPEHOCHUX
KoNMBaHb. [IpunyIeHHs: aMILTiTy/la KOJIMBaHb B a0COJIIOTHOMY PYCi ICTOTHO MEHINA, HiX
aMIUTITy/Ia KOJIMBaHb pobovoro oprany. Ha ocHOBI nornepeaHbo 3ajaHuX OYaTKOBUX YMOB
noOy/oBaHI MaTeMaTHYHI MOJIei BU3HAauUeHHs (Da30BHX KYTiB MOYATKY i 3aKiHUYEHHS pyXy
OIMHUII TPOAYKTY B KOXXKHOMY 3 HampsiMiB. [Ipy KOMUBaHHSIX ONOPHOI TOBEPXHi 3
MIPUCKOPEHHSM, JOCTaTHIM ISl BIIHOCHOTO PyXY OIMHHUII TPOAYKTY MIXK IUIACTUHAMH,
OCTaHHS MaTUME OJHAKOBI 32 aOCOJIOTHOIO BEIWYMHOIO MEPEMILEHHS B JIOJaTHHOMY i
BiJ’€MHOMY HaIlpsiMaXx Oci X, BIOpomepeMillleHHs] OMUHHUII [TPOAYKTY HE BiOYBAaTHMETHCSL.
CrBOpeHa MoOJIeNlb eKCIIEPUMEHTAILHOT YCTAHOBKH 3 BUKOPHCTAHHSM EJIEKTPOITHEBMATHY-
HOT'O TPUBOAY, SIKA MOXKE€ BUKOPHCTOBYBATHCH IPU HEBEIMKHX YaCTOTHUX KOJMBAHHSIX
pobouoro norka Bix 4-10 I'm, 3a HEOOXiTHOCTI TPAaHCHOPTYBAHHS 1 PO3IUICHHS KPUXKOL
JPiOHO-IITYYHOT TPOIYKIIi.

BucnoBok. OrtpumaHi pe3ynbTaTd I[iHHI IS IOAAJBIIOrO PO3BHUTKY Teopii
BiOpaIliifHOro MepeMillleHHs KPUXKHUX JApiOHOIITYYHHUX BHPOOIB 1 HANAlOTh MOKIJIUBICTH
OLIIHUTH BIUIMB HIBHAKOCTI i YMOB CHIIOBOTO KOHTAKTy Bijl HampsMy KOJUBaHb OIMOPHOI
MOBEpXHi, a TaKkoK IHTeHcH(iKalii pyxXy OOUHHUIN TPOXYKTy MDK HamnpsSMHUMUA
TUIACTUHAMMU.

Karo4oBi ciioBa: enexkTporrHeBMOIIPUBi, BiOpallis, TpaHCIIOPTYBaHHSL.

AHaJni3 podoynx Opra”ip MaIlvH JJIs1 TOHKOI0 NOAPiOHEeHHsI M'SICHOI CHPOBUHM

Anexcanap XKemynkos, Cepreit AkyiaeHKO
Mocunvoscoruii deporcasrutl yHieepcumem npooosoavcmea, Pecnybnika benapyce

Beryn. Mera fociipkeHb - 3HHKEHHS €HEPrOEMHOCTI TIPOIECY TOHKOI'O MOAPIOHEHHST
M'SICHOT CHPOBUHH IIUISIXOM YIOCKOHAJIEHHS KOHCTPYKIIT KyTEepHUX HOXIB.
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Marepianu i metogu. JlocmiKyBanucss YOTUPU BUJAW HOXIB, SIKi BiIPI3HSIOTHCS 3a
TUIIOM pi3ajbHOI KPOMKH. UMHHHKH, SIKi BIUTUBAIOTH HAa MPOIEC TOHKOTO ITOAPiOHEHHS
M'SICHOT CUPOBUHH B KyTepax, 1 IUIIXH YJIOCKOHAJECHHS IPOIECy MOJApiOHEHHsT BU3HAUEHI
Ha OCHOBI aHaNi3y CyYaCHHX HAyKOBHX CTaTeH, IEpPeJOBUX HA/JPYKOBAaHHX B HAaYKOBUX
KypHaJax.

Pe3yabraTu i odroBopennsi. 3a KOHCTPYKIII€I0 KyTE€pHI HOXI MOKHA PO3AUIMTH Ha
YOTHPH TPYIH: 3 MPSIMOIIHIHHOI Pi3aJIbHOI0 KPOMKOIO; 3 Pi3abHOI KPOMKOIO Y BUTIISAIIL
Oe3mepepBHOI KPHUBOI JIiHIT (CEpPIOBUIHUIN); 3 Pi3aJIbHOI0 KPOMKOK Yy BHINIAII 3y04acToi
JIHIT; 3 pi3aJbHOI0 KPOMKOIO Y BUIIIAAAL JIaMaHoi JiiHii. Pi3aHHs npu KyTepyBaHHI Mae OyTH
KOB3aJIbHE, a JIe30 HOXKa - Moxmie. 30UIbIIeHHsT KoedillieHTa KOB3aHHS MPHU3BOIUTH 0
3pOCTaHHS JOBXXHHH Pi3abHOI KPOMKH 1 O1YHOI MOBEPXHI HOXA Ta BTpAT €HEprii Ha TepTs,
IHTEHCHBHO IiJBHIIYE Temieparypy cupoBuHH. [Ipu 3miHi koedimieHTa KoB3aHHSI HOXa K
Bix 1,06 no 1,94 mpupict Temnepatypu 3MeHIIyeThes Bix 5 °3 10 4,66 °C. MiHiManbHUN
npupicT Temrepatypu - 3a K=1,94. [luroma eHeproeMHicTh i3 301IbIICHHSIM KoedilieHTa
koB3aHHs Bin 1,06 no 2,17 3meHmyerbes. MiHiMym crocrepiraetbest 3a K=2,17, i 3a
MOAAJBIIOr0 30UIBIIEHHS MUTOMAa EHEPrOEMHICTH MiJIBUINYETHCS. [IOBEpXHS KOHTaKTy
pizanbHOro oprany 3a K=3,7 Oinblna MOPIBHSHO 3 BHIIQJKOM HOPMAJBHOTO pi3aHHS Y
JIeKiIbKa pasiB. 3yCHIUIS MPUTHCHEHHS MPOAYKTY A0 OI4HOI MOBEpXHi i Koe(illieHT TepTs
3a 3aJaHOi IIBHIKOCTI Ppi3aHHA € TOCTIHHUMH, | OCHOBHOI IPHUYMHOK ITiBUIICHHS
MTUTOMOI €HEPrOEMHOCTI € 301IbIIEHHSI CKIIaI0BOI TUTOMOI BUTPATH €HEPTii Ha MOJOJIaHHS
CHJI TepTsl TOBEPXHI HOXa MO MPOAYKTy. MiHIManbHI NPUPICT TeMOepaTypu 1 MmUTOMa
€HEPrOEMHICTh MPOIECY AOCITAIOTHCS 32 BUKOPUCTAHHS HOXIB i3 Pi3aJIbHOI0 KPOMKOIO Y
BHIVISAI JJAaMaHOT JIiHIT 1 KyTOM pi3aHHs 64°,

BucHoBok. 3anponoHoBaHI HayKOBI PO3POOKH TO3BOJISIOTH KOHCTPYIOBaTH HOXI 3
ONTHUMAaJBbHUM KYyTOM pi3aHHs, BHKOPHCTaHHS SKHX 3a0e3leuye MiHIMalbHI HHTOMY
€HEPrOEMHICTB TIPOLIECY 1 MPUPICT TEMIIEPATyPH CHPOBUHU.

Karouosi cioBa: M'sico, kyrep, pizaHHs, HiX.

ExoHOMiKa i ynpaBiHHA

CyTHicTh i posib OpeH1y B KOHLeNii PHHKOBOIr0 NO3ULIOHYBaHHS TOBapy Ha
CIIO’KMBYOMY PUHKY

Cepriii Cipobaba, ['anuna Uepenniuenko, [puna Troxa
Hayionanvuuii ynieepcumem xapuosux mexnonociu, Kuis, Yxpaina

Beryn. IlpoaHanizoBaHO 3MICT TakmxX TEpMiHIB, SK «IO3WIIIOHYBaHHS» TOBapiB Ha
PHHKY, «OpeHI» 1 «TOproBa Mapka» B CHCTEMi CIHOXHUBYOI HOBENIHKH, Ta PO3pOOJIEHO
MPaKTHYHI PEKOMEHIAIIT /ISl BIACHUKIB 31 CTBOPEHHS YCIIITHUX OpEeH/IiB.

Martepianu i MeTonu. BUKOPUCTOBYIOTBCS METOM HAyKOBOI IHAYKINI Ta NEMyKIIii,
TIOPIBHSUTBHUIA METO/] 1 HAYKOBOI a0CTpaKIii.

PesyabraTu. [IpoananizoBaHo pi3Hi MOTJISAAM 3aXiHUX Ta YKPaiHCHKHX HAayKOBIIIB,
takux sk ®.Kornep (F. Kotler), Jx.®pinepik (J. Friedrich), I1. Joyms(P. Doyle),
M. Snenko, @. [TaHKpaTOB Ha MOHSATTS «O3WIIIOHYBaHHS TOBAapiB Ha PHHKY», «OpeHI» i
«TOpProBa MapKa» Ta 3alpolOHOBAHO iXHE BllacCHE OayeHHS. ABTOPH BBaXKAIOTh, IO
MTO3UIIIOHYBAHHS — I[¢ HAOIp MEBHUX MApPKETHHIOBUX dii (ipMH JJIsS TOrO 00 3aiHATH
OLJIbII CHIPUSATIMBE KOHKYPEHTHE MICIe Ha PHHKY IOPIBHSIHO 3 KOHKYpeHTaMu. Po3kpuTo
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OCHOBHI BIIMIHHOCTI M)XK MTOHSTTSMH «OpeH/» 1 «TOproBa Mapka». 3’sICOBaHO, IO TOProBa
Mapka sBJs€ COOOH TIEBHWI 00pa3 NpOAYKTy ab0 KOMIaHii, siKa CTBOPIOETHCS
BUPOOHHMKAaMH, 100 BHUPI3HUTH CBOIO TIPOJYKIIIO Ha PUHKY CEpel aHAJOTIYHHX
KOHKYpPYIOUHMX TPOJYKTIB. BpeHn - mHpoko BifioMa Ha PUHKY, PO3KpYy4EHa, FOPUIUYHO
3apeecTpoBaHa TOProBa Mapka, ska € BiIoOpa’KeHHSIM MMO3UTUBHOTO IMiJKy BUPOOHHKA i
BKIIIOUa€ B ceOe psifi KOHKPETHUX eMOIHHUX 1 (DYHKIIOHAJBHUX XapaKTepHUCTUK. lcTopis
PO3BUTKY OpeHay B YKpaiHi, IOro eBOJIONIs, [0 BUKJIUKaHA 3MIHAMH Ha PUHKY 1 3MiHAMH
y CMakKax 1 mepeBarax KiHIIEBUX CIIO)KMBadYiB, MOKa3aHI HA MPAaKTHYHHUX MPUKIAIaX TAKUX
OpenniB, sk «[lepBak», «Ilicusa» «[etbman». «Omimm», «Bmamay», «binenbka», «CBy,
«Medoff», «MepHas» ToIo.

Po3pobneno pekomeHaanii A yKpaiHChKUX BHPOOHHKIB IIONO CTBOPEHHS OpeHny, a
came: HaJaBaTd OUTBIIOrO 3HAYESHHS MMO3HIIOHYBAHHIO 3 IMOCTYIOBUM HACHYEHHSIM PHHKY
TOBapaMu 1 MOCIyraMu; BUKOPHUCTOBYBATH HOBI TEXHOJIOTII JJIsi IPOCYBaHHS OpEHIIB Ha
OLIIbII KOHKYPEHTHOMY PHHKY; BiJMOBHTHUCS BiJ] BUKOPHUCTAHHS KOMIUIEKCHOTO IiAXOIY
(umbrella approach) mo cTBopeHHsS OpeHAiIB, TOMY IO HOro MpaKkTHYHE 3aCTOCYBAHHS B
YMOBAX JKOPCTKOI KOHKYPEHTHOI 00pOTHEOH € Hee(heKTUBHUM.

BucnoBkn. HoBu3Ha [OCHiIKeHHS Tojsirae B aHawi3i MIOMHWJIOK,  SIKHX
MIPUIYCKAIOTBCSl YKPaiHCBhKI (ipMU NpU TPOCYBaHHI CBOiX TOBapiB Ha PHHOK, a TaKOX
3aIpOIIOHOBAHO IPAKTUYHI peKOMEHanii 00 IX YHUKHEHHSI.

Koaro4ogi ciioBa: 1o3uiiioHyBaHHs, KOHLEIIis, CTpaTeris, OpeH/1, ToproBa Mapka.

BniuB KOHKYPEHTHOIO cepeJOBHINA HA PO3BUTOK PecypcHOl 6a3HM MiANMpHEMCTB
MOJIOYHOI IPOMHUCJIOBOCTI YKpaiHu

Bikrop €m1ieB
Hayionanvuuii ynieepcumem xapuosux mexuonociu, Kuis, Yxpaina

Beryn. Tamy3p MonoyHOro ckorapcTBa B YKpaiHi 3HAXOAUTHCS B JCTPECHBHOMY
crani. Mera JochiypkeHb - IIpOaHANi3yBaTW CTaH, IpoOieMu (YHKIIOHYBaHHS Ta
MEPCIIEKTUBH PO3BUTKY MOJIOYHOI'O CKOTAPCTBA, JOCIIANTH HAIIPSIMU HOTO PO3BUTKY.

Marepianu i meTomn. Bukopucrani Taki METOAM: CHCTEMATHUHUN 1 KOMITJIEKCHUM
aHaJli3, CKOHOMIYHI, MaTeMaTH4YHI Ta CTAaTHCTHYHI, aHAJTITHYHI 1 TMOPIBHUIBHI METOIH,
eKCIIepTHa Ta PEHTHHIOBa OIIHKA.

Pe3ysnbTaTH i 06roBopeHHs. OCHOBHI MPOOJIEMH i TEHIICHIIT PO3BUTKY BITUU3HIHUX
JDKEpeNl CUPOBHHHM JUIS MIANPUEMCTB MOJIOYHOI MPOMHCIIOBOCTI: 3HIIKCHHS TOTOJIB'S
KOpIB, BIICYTHICTh CEJICKTUBHOI Ta T€HETHYHOI POOOTH, HU3BKHI PIBCHb MPOIXYKTUBHOCTI
BEJIUKOI pOratoi Xymao0u, TUCTIAPUTET I[iH, HEOOXIIHICTh 3HAYHUX IHBECTHUIIH Y PO3BUTOK
MOJIOUHOTO CKOTapCTBa, HEJOCTATHICTh JEpKaBHOI IJTPUMKH, HH3bKa KyIiBeJIbHA
3JIATHICTh HAacesleHHs Tom[o. JIys BiApOMKEHHs Taixy3l MOJOYHOIO CKOTapcTBa B YKpaiHi
MPIOPUTCTHUMHU HANpsAMaMHU JCP>KaBHOIO PETYIIOBAHHSA 1 IIATPUMKH €: CTBOPCHHS
KJacTepHuX (POPMYBaHb Ha PUHKOBUX B3aEMOBHIITHMX YMOBaXx JUIs 32a0e31eYeHHS TOBHOT'O
LUKy «CEICKIIIHO-IUIEMiHHA CIpaBa - BHPOOHMIITBO MOJIOKAa Ta M’sica - mepepodka
CHPOBUHH - peastizallisi TOTOBOI MPOJYKIID» Ta IiBUICHHS PiBHS OpraHi3alii yrnpaBiiHHS
HUMH Ha OCHOBI CHeIiami3alii i Koomepaiii; pO3BUTOK CEICKI[IHHO-IJICMiHHOT, TeHETUIHOT
po0OTH, MiABUIIEHHS POJi IUIEMIHHHX 3aBOJIB, IUIEMIHHUX TOCIIOAPCTB, INIEMIHHUX (epm,
Kpallle BHKOPUCTOBYBAaHHS TeHO(OHIy IUIEMIHHOrO TBAapMHHHIITBA KpaiHW;, 3a0e3ledeHHs
BHCOKOSIKICHOI KOPMOBOI 0231 Ha OCHOBI IIPOIPECUBHUX TEXHOJIOTIH 3aroTiBJi 1 30epiraHus
KOpMIB 3 IIPiOPUTETOM BHUpILIEHHS OIIKOBOI MNpPOOJSEMH, PO3BHTKY I1HTEHCUBHHX 1
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pecypco30epirarouux TEXHOJIOTIH, CIPSIMOBAaHUX Ha BHPOOHHITBO SIKICHOI 1 KOHKYPEHTO-
CIPOMOXHOCTI TPOAYKIIii CKOTapCTBa.

BucnoBok. Bka3zani HanpsiMu pO3BHTKY MOJIOYHOI'O CKOTapCTBa € TapaHTIEI0
CTaOIIIbHOrO 3a0€3MeUYeHHs MOJIOKOIIEPEPOOHHX MMiIIPUEMCTB CHPOBHHOIO.

Karouogi ciioBa: MOJI0KO, CKOTapCTBO, KOHKYPEHIIiSl, PECTPYKTYpHU3aLllis, KIacTep.

XapuyBaHHS i TYpU3M

Oco0uBocTi opMyBaHHS AeCTHHALiNl BHHHOIO TypPU3MY

JHapis bacrok, Kpicrina Y asopreni
Hayionanvuuii ynieepcumem xapuosux mexuonociu, Kuis, Yxpaina

Beryn. IIpoanaiizoBaHO CTPYKTYpY JECTHHALi BUHHOTO TYpU3MY, SIKI BUCTYIAIOTh
CTpaTeriYyHUMH OJJMHUIISIMU TYPUCTHYHOTO Oi3HECY 1 TOUKaMH KPHCTai3allii TYpUCTUIHOTO
TIOTIHTY.

Marepianu i meroam. Amnamiz (opMyBaHHS BHHHUX TYPHUCTHYHHX JECTHHAIIN
3ICHEHUII Ha OCHOBI Ipalb 3apyOiKHUX 1 BITYM3HSIHMX BYEHUX Ta (axiBIiB y cdepi
TypHU3MY.

Pesyabratu i o6roBopennsi. CyTreBi (axropu, SKi BIUIMBAIOTh Ha (OpMyBaHHs
BUHHUX JIECTUHALIIM: HAasBHICTb INPOMHCIOBHX 1 KYJIBTYpHHX OO’€KTIB Ta arTpakiiH,
MOB’SI3aHAX 3 BHHOM 1 BHHOPOOCTBOM, TpAaHCIOpTHAa Ta iH(OpMaliiiHa HOCTYIHICTb,
PO3BHUTOK TYpPUCTHYHOI iH(QPACTPYKTYpH, CIIBIpals Oi3HECY Ta MICIEBOI IpOMajyl s
CTaJIOr0 PO3BUTKY TYPUCTUYHOIO IIEHTPY. OKpECIeHO OCHOBHI palOHH BUHHOT'O TYpPHU3MY B
VYkpaini 3 ypaXyBaHHSIM Makpo- 1 MiKpOpalilOHYBaHHsS BHHOIPaJHO-BHHOPOOHOIO
KOMILIEKCY Ta T'eOIPOCTOPOBOI OpraHizamii TypHCTHUHHX pecypciB. OnucaHi JecTHHALIT
BUHHOI'O TypH3My pi3Horo piBHi y Kpumcekomy, 3akapmnarcbkomy, OjecbkomMy
MIPUYOPHOMOPCHKOMY ¥ TIPHa30BO-CTENOBOMY paiioHax. Cepenq HHX BapTO BHIUINTH
enuani B Ykpaini «llentp kynbrypu Buna 1llaGo» - nmirode miINpHEMCTBO 3 BIACHUMH
BUHHUMH TiJBaJaMH, JETyCTaliiHUMHU 3ajlaMH, MUCTCIbKHMH EKCIIO3UIISIMHU 1 MY3eeM
BUHAa Ta BUHOPOOCTBAa. SIK MpWKIajy CTaHOBIEHHS iHHOBALIHOI AeCTHHAIii BHUHHOTO
Typu3My HaBeIE€HO BHHOpOOHe TrocrmogapctBo «KonoHiCT» - HeBenuKy CiMeiHy
BUHOpPOOHIO B Oniechkiil 00JacTi, e, KpiM BUHHHUX TYPIB, TAKOXK MPOBOMASATHCS AYKIIOHH
BiHTa)XHUX BUH TM «KonoHicT», 30ip BUHOTpay, aerycramis crpaB KyxHi [IpuayHnaiicbkoi
Beccapabii. O0’€kTH BUHHOT'O TYpU3MY BHCTYNAIOTh (DAKTOPOM IMIATPUMKH TYPUCTHYHOTO
iHTepecy 10 AecTuHamiil. Tak, BUHHHMH NUISX 3akapraTTs HaJa€ MOXKJIMBICTH BiIBiIaTh
nmerycramii y Onm3pko 50 gerycramiiHux 3anax CIMEHHUX BHHOPOOHHX ITiJIPHEMCTB,
eKCKypcii Ta (ecTuBai.

BucHoBku. AHaniz MiDKHapomHOI NpakTHKA (OpMyBaHHS BHHHHX TYPUCTUYHHUX
JIECTUHAIIM TIATBEPAMB JOUUIBHICT 11 BHKOPHCTaHHS JUIA TIONAJIBIIOTO PO3BUTKY
BITYM3HSHOTO BUHHOTO TYpH3MY.

Karou4osi ciioBa: BUHO, Typu3M, JIeCTHHAIIiST, BHHOPOOCTBO, aTPaKIIis.
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AHHOTAIIMMN

MuweBble TeXHOI0rMmn
HpI/IMeHeHI/Ie MAJTONECHHOI'0O ChHIPbS U3 NTHIBI

Tarbsina 3mMueBckas, Huna Ycarenko, Cepreii Bepouniikmii
Hncmumym npooosonsemsennvix pecypcos Hayuonanvhoii akademuu azpaphuvix HayK
Yrpaunwv

BBenenue. YuuThiBass 3HAYUTENBHBIA BBIXOJ KOXKU IIBIUIAT-OPOMICPOB, BBICOKUN
YPOBEHb CONEpKaHMs B HEl Oenka, B KOTOpoM 10 3% KoJulareHa, akTyalbHO HOATBEPIUTH
LIeTIeCO00Pa3HOCTh €€ MCIONB30BAHMUS B COCTABE MSICONPOTYKTOB.

Metoanl  mcciaemoBaHmidl.  VccrmemoBamuch — KOKa  IBIIUIAT-OpOIIEpOB U
pecTpyKTypHpoBaHHbIE (OPMOBAHHBIE TPOAYKTHI C €€ NpPUMEHEHHeM. AKTHBHYIO
KHCJIOTHOCTh, ~ BJIArOCBSI3BIBAIONIYIO,  BIJIArOYIEP)KUBAIOILYIO,  YKHPOYIEPKUBAIOIIYIO
CHOCOOHOCTh, COJIep)KaHHE JKUPHBIX KUCIOT W CTPYKTYPHO-MEXaHWYECKHE IT0Ka3aTelnn
MSICOIPOAYKTOB OIPEIEIISUIN 110 OOIIEHPUHATHIM METOAUKAM.

Pesyabratel m obcy:xkaenue. OnpeneneHbl XUMHYECKUH COCTaB Msca U KOXH
LBIUIST-OPOMIIEPOB, a TaK)Ke OpraHoJeNTHYecKHue, (PU3UKO-XUMHUUYECKUE M CTPYKTYPHO-
MeXaHHYECKHe I10Ka3aTelld PEeCTPYKTYPUPOBAHHBIX (DOPMOBAHHBIX TPOIYKTOB W3 Msica
UBIUIST-OPOMIIEPOB C pa3HBIM COJlepKaHUEM KOXHU. [lo Mepe yBemWueHHs COJEpIKaHHs
koku (ot 6% g0 15%) ymydmiaercs CTpYKTypa HpPOJAYKTOB 3a CYET YMEHBILICHHUS
npouHocTy Ha 38% U skeBaTeNbHOM TBepAOCTH Ha 37%, a Tak)Ke MOBBILIAECTCS COJEp KaHue
HEHACHIIEHHBIX J)KUPHBIX KUCIOT, KOTOPbIE, B CBOIO OYEPE/lb, MOBBIIAIOT OMOJIOTUIECKYIO
LEHHOCTh TOTOBOT'O MPOYKTA.

Jlydanmme pe3ynbraThl [0 OPraHONENTUYECKUM W CTPYKTYPHO-MEXaHWYECKHM
MOKa3aTessIM ObUTH MOYYEHbI B COOTBETCTBHU C PELENTYPOH, KOTopasi peaycMaTpuBaiia
BHeceHHE 12% KOXM K Macce MSCHOTO CBIPbSl, YTO COOTBETCTBYET aHATOMHYECKOMY
MIPUPOCTY TYLIKH IbIIUIEHKa-Opoitnepa. [IpumeHnenne kKoxu yaydmiaeT (yHKIHMOHAJIbHBIE
NokasaTeiau (3HA4eHHWE BJIArOyJepP KUBAIONIEH CIIOCOOHOCTH yBenu4yuBaercs Ha 5,6%,
KHUPOYIEP)KUBAIOLIEH CrocoOHOCTH — Ha 3%) M TOBBIIAET OMOJOTHYECKYIO IIEHHOCTh
NpoAyKTa (CoAep)KaHHEe MOHOHEHACHIILICHHBIX W IOJMHEHACHIIIEHHBIX JKUPHBIX KHCIOT
YBEJIMUUBAETCSI COOTBETCTBEHHO, Ha 2,4% u 5,8%) mo cpaBHEHHIO C KOHTPOJIBHBIM
00pasIom.

BoiBoapl. [Ipy M3roTOBICHUH PECTPYKTYPHPOBAHHBIX (DOPMOBAHHBIX MPOIYKTOB U3
Msica IBIUIAT-OpOMICPOB B PEIENITYPY IIEeIecO00pa3HO BHOCUTE 12% KOXKH.

KiroueBble ciioBa: 1BITUIEHOK Opoiiepos, koxka, msico, ATIL.

@depMeHTATHBHbIC AHTHOKCHAAHTHI TOMATOB U Nepua B 3aBUCHMOCTH OT
adnoTnyeckux paKToOpoB

Onecs IIpucc, Banentuna Kanutka
Taspuueckuii 20cyoapcmeentblll a2pomexHoI0cuecKull ynusepcumem, 2. Meaumonorno,
Yipauna
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Beenenue. J{71s1 momiepkanusi HOpMaJILHOrO MeTaboIu3Ma B IUI0/IaX, OTJEIEHHBIX OT
MaTEPUHCKOTO  PACTEHUS, 3allUThl PACTUTENBHBIX TKaHEH OT OKUCIUTENBHOIO
MOBPEXKIEHUS,, OCOOEHHO BAKHBIM  SBISIETCS ~ KOMIUIEKC — BBICOKOMOJIEKYIISIPHBIX
QHTHOKCHUJIAHTOB.

Matepuanbl U Metonbl. lccienoBaiau mioabl TOMAaToB W Iieplia BIPAICHHBIE B
teueHue 2005—2012 rr. B yCNOBHSAX OTKPHITOIO I'pyHTa. AKTUBHOCTh HMEPOKCHAA3BI U
KaTaja3bl OMNpENeNsUId THTPOBAHWMEM HEPA3JIOKEHOro0 OCTaTKa MEepPOKCHIa BOAOPOJA.
AXTHBHOCTBb CYIEPOKCHUAAMCMYTa3bl ONpPENe/sUTd M0 €€ CIOCOOHOCTH HHTHOMpPOBATh
peakIuio ayTOOKUCIIEHHSl ajJlpeHalnHa ¢ MonuduKanueld B 4YacTH ITIOATOTOBKH CHIPBSI.
ConeprkaHre MaJlOHOBOT'O TUAJIbIETU A ONPEENISIA THOOAPOUTYPOBBIM METOIOM.

Pe3yabraTthl W 006Cy:KIeHHe. AKTHBHOCTh CYIIEPOKCHUINCMYTa3bl M KaTaja3bl B
00enx IMaclieHOBBIX OBOIIAX OOpaTHO 3aBHCHUT OT TeMIlepaTyp Hepuonaa (GOpMHUpPOBAHHS U
co3peBanus W1070B. Ocalku HHIYIUPYIOT aKTUBHOCTh 3THX (PEpMEHTOB B ILIOJAX Iepla,
HO HE OKa3blBAalOT BJIMSHHMA HAa HUX Y TOMAaTOB. AKTHBHOCTh HEPOKCHIA3bl OOpaTHO
KOppEJIMpyeT ¢ CYMMOH TeMIiepaTyp nepuoja (popMHUpOBaHUS M CO3pPEBaHUs IUIOJOB IS
obeux kyapryp (r=-0,63...-0,69). [Ing TOMaTtoB, M3 BCEX PACCMOTPEHHBIX
aHTHOKCHUJIAHTHBIX (pepMEHTOB, NEpOKCUIa3a HanOoIee CBs3aHa C MOTOIHBIMH (pakTopaMu.
AXTHBHOCTh TEPOKCHIA3bl TPSIMO 3aBUCHT OT KOJHMYECTBA OCAJAKOB B TIEPHOJ
(GopMUpOBaHUST M CO3pEBaHUS IUIOAOB JIsi 00euX KyabTyp. Y Tieplia aKTUBHOCTh
MEPOKCHU/IA3bI TAK)KE 3aBUCHT OT KOJIMUECTBA OCAIKOB B IIEPUO BEr€TAIIUH.

BeiBoabl. Onpenensioniee BIUSHAE Ha aKTUBHOCTh AHTHOKCHIAHTHBIX ()EPMEHTOB
TOMaTOB W TMeplia MMEeT CyMMa TeMIlepaTyp Inepuoja (OPMUPOBAHUS M CO3PEBAHUS
mwionoB (r=-0,58...-0,76).

KaroueBbie c10Ba: TOMATHI, Iepell, CYIepOKCHINCMYTa3a, KaTana3a, NepoKcHaasa.

IpumeHeHne 3pUPHBIX Mace] B MOJIOYHBIX MPOTYKTAX.
1. Yxpon (Anethum graveolens)

Wnuana Kocrosa', Iumursp Jumurpos’, Muxaena Msaxosa®, Pajka Bracesa®,
Cranka J{amsrosa', Hacts MBanoBa', Anbena CrosiHosa’, Anekceit I'yGems
1 - Pycenckuii ynusepcumem «Aneen Kvnuesy, punuan 6 2. Pasepao, bonreapus
2 - VHusepcumem nuwesvix mexunonozuti, [lnosous, Boneapus
3 - Hayuonanvuwiii ynusepcumem nuwesvix mexronocuti, Kues, Yxkpauna

Beenenue. JlokazaHa 1enecooOpa3HOCTh HCIONB30BaHUS A(PHUPHOTO Macia yKpoIia
(Anethum graveolens L.) B MonouHbIx nponykrax. McciemnoBan coctaB, aHTUMHKPOOHBIE
cBOWicTBA W BiMsAHHEe Od¢upHOoro Macina ykpona (Anethum graveolens L.) Ha
MHKPOOPTaHU3MBI B 3aKBACKaX MOJIOYHBIX MPOYKTOB.

Martepuanbl u MeToabl. XHMHUYECKHH cOcTaB €(QHUPHOrO Macja ONpeaciéH
XpOMOTOrpaQUIecKUM METOJOM. AHTUMHKPOOHOE AEHCTBHE Ha 3(HUPHOE MAcio YKpoIa
OIIPEJIETICHO ISl TPaMM-TIOJIOKUTENBHBIX, TPaMM-OTPHUIIATENbHBIX OaKTepHH, IpOOKeH,
TUIECHEBBIX TPUOOB M JIBYX 3aKBACOK JUIS OEJIOr0 paccoibHOTO chipa MeToaoM nuddy3un B
arape.

Pe3yabTaThl n 00cy:KAeHHe. AHaIN3 XMMUYECKOTO cocTaBa d(pUPHOro Maciia yKporia
MOKa3bIBaE€T, YTO B HEM Mpeo0JIaaloT MOHOTEPIICHOBBIE yriieBomoponbl (47,97%),
MOHOTEPIIEHOBbIE  KHUCJIOPOAOCOAEpKAIlME  YIIIEBOAOPOMALI  cocTaBisasioT  37,52%,
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CECKBUTEPIICHOBBIC M ajudarudeckue yrieBomopoasl - okoio 0,9%, apomatmyeckue -
0,33%, npyrue — 6.22 %.

HccnenoBanus aHTUMHUKPOOHOW aKTHBHOCTH 3(HPHBIX Macel YKpoIla IOKa3bIBaroT,
YTO CYIIECTBYET CJIab0 BBIpakKCHHAss aHTHOAKTEpUANbHAS W BBICOKAsS AHTHUTPUOKOBas
aKTUBHOCTh. AHTHMHKPOOHOE eHCTBHE Macia HEMOCPEJICTBEHHO Ha MOJIOYHOKHCIIBIE
0aKkTepuu, BXOIAIIME B COCTaB 3aKBACKH, SBIACTCSA CIa00 BBIPAKCHHBIM. MUHHUMAalIbHAS
WHrHOMTOpHass KoHLeHTpauus cocrtaBisier 0,05%, a MuHMManbHas OaKTepUIMIHAS
KoHIleHTpanus coctabiseT 0,5%. Takue KOHIIEHTpaIMM SBJISIETCS BBIINIE TeX, KOTOPBIE
MOTYT JT00aBJIATHCS B MUILEBBIC POTYKTHI.

BoiBoabl. DdupHOEe Macio yKpoma MpOSBISET aHTUMHKPOOHYIO aKTUBHOCTh U HE
yTHETaeT pa3BUTHE MOJIOYHOKHCIBIX OakTepuii B  MOJIOYHBIX 3aKBackax. Ero
1IeJIeco00pa3HO MCIONB30BaTh KaK HATYPAIbHYIO JOOABKY B MOJIOUHBIX MPOAYKTaX.

Karouessie ciioBa: ykpor, 3pupHOE Macio, MOIOKO, MUKPOOTaHHU3M.

Bausinue HOﬁaBKH GBHKOBO-MHHBPMBHOﬁ Ha HOTpeﬁl/ITe.ﬂbCKl/Ie XapPpaKTCePUCTUKH
MSACHBIX IMYJbCHOHHBIX I/I3He.]'[]/l]7]

Wnna lypayk, Maxcum Cepuk, Cernnana AHToHeHko, Hatanss denak
Xapvrosckuil 20cyO0apcmeen bl yHusepcumen RUManust U mopeosiu, Xapvkos, Ykpauna

BBenenue. AkTyanbHOW — 3ajaueii  SBIACTCS TOWMCK  MOTU(PYHKIIMOHATIBHBIX
MeTa0OJTMYECKU aKTHBHBIX JT00ABOK, CIIOCOOHBIX COBEPIICHCTBOBATh XUMHUYCCKHI COCTAB U
JPYTUE TIOTPEOUTENIECKUE XaPAKTEPUCTHKU MSICHBIX SMYIbCHOHHBIX U3JICITHIA.

Martepuadbl M MeTOAbl. OKCIICPUMEHTAIbHBIC HCCICIOBAHUS BBIIOJIHECHBI C
HCIONB30BAHUEM  IIOJTyaBTOMATHYECKON meHeTpoMeTpsl «Labor» mms  u3MepeHus
MPECIBLHOrO HANIPSHKCHUS CIBUTA KOJIOAC, pOTAIlMOHHOIO BUCKO3uMeTpa «PeoTect-2» s
M3MEPEHUS BA3KOCTH MAITeToB. ONTUYECKUI MUKPOCTPYKTYPHBIX aHAJIN3, UCCIICIOBAHUSL
BOJIOCBSI3BIBAIONICH  CIIOCOOHOCTH, oTpeneeHue XUMHYECKOTO  COCTaBa M|
MepEeBAPUBAEMOCTH OCITKOB MPOBOAMIH IO TPATUIIMOHHBIM METOIUKAM.

PesynbraTtel. OmpeneneHo  BausSHHE  J00aBKHM  OEJIKOBO-MUHEpPAJIbHOW  Ha
BOJIOCBSI3BIBAOIINUE, CTPYKTYPHO-MEXaHUICCKUE, MUKPOCTPYKTYPHBIC U MOTPEOUTEIIBCKUE
CBOWCTBA KOJNIOACHBIX H3IEIUN M MAIITCTHOW NpOayKiuu. Vcrmonmb3oBaHue N0OaBKH B
KonmuectBe 7,5% TIO3BOJNSET IOBBICUTH BOJOCBS3BIBAIONIYI0 CIHOCOOHOCTh KOJIOACHOW
MIPOAYKIIUM U TAIMTETOB Ha 4...9%, CHU3UTH MPEIe/IbHOS HAIPSIKCHUE CIABUra KOJOACHBIX
mgenuit Ha 2,5..6%, BsaskocTh mamTeToB - Ha 300.. 350 Ilaxc wu yay4muTh
MUKPOCTPYKTYPHBIC XapaKTCPUCTUKU MPOAYKIUU Oe€3 YXYALUICHHS OPTraHOJCITHYCCKUX
cBoiicTB. OmpenelieHo, 4T0 HCIOIb30BaHUE N00AaBKHM oOecrieyrBaeT Oojiee paBHOMEPHOE
pacrpeneliecHue KOMIIOHEGHTOB B CTPYKType Kojibac W TMAIlTETOB, YTO OOYCIIaBIHBACT
OMHOPOJHOCTh CTPYKTYPhl M MPEAYNPESKIACT BO3HUKHOBEHHE JIEe(EKTOB B TOTOBOM
MIPOIYKITUH.

Hcnonp3oBanue H00aBKH MO3BOJIAET YBEIHUUTH coiepxanue Biaard Ha 0,7 ... 1,1%,
oenka - Ha 0,3 ... 0,8%, ycBaMBaeMbIX COCIMHCHHMU KaJbLUSA B TOTOBOM IMPOAYKTE — JIO
ypoBHs 550 ... 700 mr / 100 r. MccnenoBaHue nepeBapuMOCTH OEJIKOB MPOAYKIHMH
MIPOTCOIUTHUCCKUMHU  (DEPMEHTAMH SKEIYJTOYHO-KHIICYHOTO TPaKTa BBUIBHIN JIYUIIYIO
CTEIeHb TUAPOIN3a OCNKOB HcciemyeMor mpomykiwu Ha 11,5 ... 13% mo cpaBHeHHIO ¢
KOHTPOJIBHBIMH H3JIENUAMH. VIcroiap30BaHue MOOABKH B COCTAaBE KOJOACHBIX M3ICIUN U
MAIITETOB 33 CYET COBEPIICHCTBOBAHUSA WX XHMHYCCKOIO COCTaBa W  ITOBBIIICHHS
MepEeBapUMOCTH  OENKOB  oOecreunBaeT  OOJBINYID  OMOJOTMYECKYIO  IIEHHOCTh
pa3paboTaHHOI NMPOAYKIUH. Pe3ynbTaThl anpoOUPOBaHBI B IPOU3BOACTBEHHBIX YCIOBHSX.
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BoiBoabl.  Jo0aBka  GeIKOBO-MHHEpANbHAas — IOJOXHTEIBHO  BIAMSET  Ha
BOJIOCBSI3BIBAIOIINE, CTPYKTYPHO-MEXaHUYECKHE, OPTraHOJEITUUECKHE XapaKTEPUCTUKAMMU
U OHOJOTHYECKYI0 IIEHHOCTh MSCHBIX EMYJIBCHOHHBIX M3JEAMHA 110 CpPaBHEHHIO C
CYIIECTBYIONUMH Ha PHIHKE aHAJIOTAMH.

KiroueBble cjioBa: kKoj10aca, MaIiTeT, MsICo, KalIbIUHi, Ka4eCTBO.

I'ucrosornyeckue 0cOOEHHOCTH MeYe€HH KPBIC MPH 3aTPaBKe JKHBOTHBIX PACTBOPOM
TAHOJIA ¢ J00aBKAMM

Hukonaii Fonosko', Fanuna I'yGuna-Bakymik’,

Haranbs Ienknna', Buxropus Konechuk'

Xapruscvruii 20cydapemeennoiii ynusepcumem numanus u mopeoénu, Xapwkos, Ykpauna
? Xapruscokutl HayuonansHwii Meouyunckuil ynusepcumem, Xapukos, Ykpauna

BBenenue. AKTyallbHBIM SIBJISIETCS BOIPOC Pa3pabOTKU HOBBIX BHUJIOB AJKOTOJBHON
MPOAYKIMK C TMOHIKEHHBIM TOKcHYeckuM 3¢ ¢exTom. Llenp uccimemoBanus cocrosuia B
OIpEeJIeJICHUH THUCTOJOTMYECKUX OCOOEHHOCTEH CTPOCHHs NEYEHU NMPU BBEACHHU KpbICAM
JuHAM Bucrap pasHBIX BHUIOB CHHPTOBBIX HACTOEGK C ITOHM)KCHHBIM TOKCHUECKUM
addexToM.

Marepuaibl 1 MeTOIbl. B SKCIiepUMEHTEe UCIIONIb30BAIH YEThIPE TPYIIIIBI )KUBOTHBIX,
KOTOpBIE YMOTPEOISUTH pa3iIMyHble BHIBI Pa3pabOTaHHBIX HACTOEK. MHKPOCKOIMMPOBAHHE
OCyIIECTBIIEHO Ha MHKpockone Axiostar-plus, ¢ororpadupoBaHue - ¢ HCHOIB30BaHUEM
¢dorokamepsl Progress C10. Ha koMIbioTepHOM HM300paX€HUH MHKPOIPENapaToB
IpoBenieHa kaproMeTpus («BumeorecT ).

Pesyabrarbl. OmpezieneHa CTeNeHb ITOPaKEHHsl MEUYEHH KPbIC pasHbIX TPYI NpH
YIIOTPEOJICHNU  JKCIIEpUMEHTAIbHBIX HacToeK. OrmpeneneHo, 4YTo IUIOMIAIb  siIep
TeNeTOUTHB WHTAKTHOM TpymIibl B cpeHeM coctapiseT 32,70 + 0,78 MKM’. Y HHTAKTHBIX
YKMBOTHBIX TPaOEKyJIbl POBHBIE, IPOCBET CHHYCOMJ] OTCYTCTBYET, LINTOIIa3Ma KOMIIaKTHAsI
(HempoCBeTIIEHHAs1) U COJEPKHUT HEMHOTO TJIMKOreHa. Y J>KMBOTHBIX II€PBOH OCHOBHOM
rpynmsl  (umutenbHoe  yrmoTpedieHue 40% BOXHO-CIIUPTOBON CMECH) OOHApYyXKEHBI
THCTOJIOTHYECKHE TIPU3HAKU aJIKOTOJBHOIO TOpaKeHHs IeUueHH C (OpMHUpPOBAHHEM Yy
Pa3HBIX JKUBOTHBIX STOM TPYIIBI XPOHHUECKOTO TEMATHTa PAa3HOM CTCMEHU aKTHMBHOCTH.
[enaToUThl UMEIOT KPYIHOE PO, ILIOMAAb KOTOPoro coctasiser 43,25 + 1,1mxm’. Bo
BTOPOW OCHOBHOM Tpymie (anurenbHoe ymorpedienue 40% BOMHO-CIUPTOBOM CMECH C
JI00aBJICHUEM PACTUTENBHOIO CHIPbs) CTPYKTypa II€YE€HH COXPAaHEHa, YETKO BHIPasKEHBI
TpaOeKysbl, IPOCBEIICHUS] CHHYCOWJ IPOCMAaTpUBAIOTCA. Slnpa TenaTouuToB HMEIOT
HECKOJIPKO MEHBINYIO ILUION[aNb MO CPaBHEHHWIO C TEPBOM OCHOBHOW rpymmon (38,8 =+
1,05 Mm?). Y Tperheil OCHOBHOH Tpymisl (miuTenbHOe moTpebienne 40% CIHPTOBOI
cMecH ¢ J00aBJIEHHEM PACTUTEIBHOIO M KHBOTHOI'O CBIPbS) THCTOCTPYKTYpa MNEYEHU
coxXpaHeHa, TpaOeKysbl pOBHBbIE, HAIMYME OYaroB IMTONN3a TEMAaTOLUTOB HE OTMEYEHO.
Sapa rermaTouHTOB MMEIOT MHHUMAIBHYIO miomasp (33,57 + 0,91 MkM?), [0 CPABHEHHIO C
JIPYTEMH OCHOBHBIMH TPYIIIIAMU 3HAYEHHE 3TOTrO MOKA3aTellsl HECYIECTBEHHO OTIIMYAeTC s
OT TPYHITI UHTAKTHBIX JKUBOTHBIX. DKCIIEPUMEHTAIBHO JJOKa3aHO, YTO JT00aBKa CMECH U3
pacTUTENIFHOIO M JKUBOTHOTO CHIPbS Yyiydiiwia Mop}odyHKINOHAIEHOE COCTOSIHUE
neyeHy Ha ()OHE OTCYTCTBHS OYaroB ITUTOJNM3a TENaTOIMTOB U HOPMAJIM3AlUU BETHYUHBI
siIep TenaToOIHUTOB.

BuiBonbl. Pa3paboraHHble CHMPTOBBIE HACTONKH CHIKAIOT TOKCHYECKOE JECHCTBHE
aJIKOTOJIsI Ha TIEYEHb.

KnaroueBsle ci1oBa: Kpbica, 3TaHOI, IE4€Hb, TENATOIHT, IUTOIIa3Ma.
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Hcnoab3oBanue MHOTOKOMIIOHEHTHBIX PaccoJIoB B IIPOU3BOACTBE BETUYMH U3
roBsi/IMHBbI

1 2 .1
Hpuna Knmensko , FOausa Kpsixoa®, Makceum I'oHTOBBII
1 — HayuonanvHolii ynueepcumem nuujesvix mexrnonozutl, Kuee, Yxpauna
2 — Hayuonanvnouii yrusepcumem 6uopecypcos u npupoooucnoivbsosanus Yxpaunwl, Kues

Beryn. [IlpencraBnsercss 1nenecooOpa3Hoii  pa3paboTka HaydyHO-O0OOCHOBaHHBIX
MIPOMBIIIICHHBIX TEXHOJIOTUH MPOU3BOCTBA IEIbHOMBIIICUHBIX U3ICIUI , KOTOPBIC OBLIU
Obl QJbTEPHATHBON TPAJUIMOHHBIM W OOCCIICYMBAIA CTAaOMJIBHOCTh KaueCTBEHHBIX
MOKa3aTesIeh U3 ChIPhS 3 Pa3IMYHBIMH OMOXUMHUYCCKUMH CBOMCTBAMHU.

Marepuanbl u MeToabl. 3HaducHue pH QuIbTpaTa U3 COICHOM TOBSIMHBI ONPEACIISUIN
Ha noreHnuoMerpe-340 (pH-merpe), MaccoByro YacTh COJCpXaHWsA BJaru -
BBICYLIIyBaHMEM HABECKH B CYIIWIbHOM Imkady mnpu Temmeparype 103 — 105 °C no
JIOCTHYKEHUSI TIOCTOSTHHON Macchl 00pa3ioB. ConepikaHie HUTPO3OIIUTMEHTOB OIPEAEIISITH
Ha CHeKTpohOTOMETpE MPH IIHHE BOJIHBI 540 HM OTHOCHUTEIHHO 80-IIPOIICHTHOTO BOAHOTO
pacTBOpa aleTOHa, OCTaTOYHOE KOJIMYECTBO HUTPUTA — MOIYYEHHEM OKpAIIEHHOIO
pactBopa B pe3yjibTaTe OOpa30BaHUs W3OKPACKU, Y/ACIBHOE YCHIME pe3aHus — Ha
nabopaTopHoil ycranoBke [IM-3, 3HaueHue BiaroyaepkuBaroiieii ciocooroctu (BYC) — ¢
TIOMOIIBI0 MOJIOYHOT O JKUPOMeEpa.

PesynbraThl. Mcnons3oBaHre MHOIO(YHKIIMOHAJIBHBIX PACCONBHBIX KOJIIOWIHBIX
cucreM (M®PKC) oka3piBaeT CyIIECTBEHHOC BIUSHUE HA YIYYIICHHEC OCHOBHBIX
(YHKIIMOHATIHHO-TEXHOJIOTUUECKUX CBOMCTB CBHIPhS M KAYCCTBEHHBIX ITOKA3aTeleH TOTOBBIX
n3zenuil.

O0ocHOBaHa pa3pabdOTKa TEXHOJIOTHH ITPOM3BOACTBA LEILHOMBIIICUHBIX H3JCTHHA C
TOBSIZIMHBI C MCIIOJh30BAHUEM MHOTO()YHKIIMOHATIBHBIX PACCOIBHBIX KOJUIOMIHBIX CHCTEM
(M®PKC) c mnpoBeaeHHEM TOYHOrO pacdera HEOOXOIMMOro KOJMYECTBA paccoa,
YCTAHOBJICHBI CIOCOOBI M PEKHMBI IOCOJA PAa3HBIX BHUIOB CHIPhSA: MAacCHPOBAHHC B
Macakope mpH 8 06opoTax 3a MUHYTY (15 MuHYT poboTa, 15 MUHYT may3a). I IUTeTsHOCTh
00paboTKN Ta300€APEHHOM, JIOMATOYHON YacTed TOBSXKBUX MONYTym — 16 4acoB Juis
roBaauHbl NOR u 18 wacoB mst rosiaunsl DFD ¢ mocnenyromeit BEIAEPKKOM B YCIOBHAX
co3peBaHusl ipu temmepatype +4 °C Ha NPOTSHKEHUH 8 YacoB; IIEHHO-MOAJIONATOYHOMN
4acTH, TMOKPOMKU — 14 yacoB g roBsauHbl NOR u 16 yvaco jis roBsauasl DFD c
MOCHEAYIoNeld BBIIEP)KKOW B YCIOBHSAX co3peBaHusl mnpu Ttemmeparype +4 °C Ha
npoTsikeHrH 10 9acoB; CIIMHHBIX M MOSCHUYHBIX MBI — 9 yacoB yist roBsiavabl NOR u
10...11 gacoB mns roaauasl DFD ¢ nmocienyromieil BEIAEPIKKOM B YCIOBUSX CO3PEBAHUS
npu temneparype +4 °C Ha mnpoTsokeHud 12 yacoB. D((eKTHBHOCTH HCHOIB30BAHUSL
M®PKC mnst uabektupoBanus B konmdectse 20%, 40%, 60%, 80% obecrieunBaeT BBIXOJ
s roesinuabl DFD 104,8%; 123,9%; 143,7%; 162,5%, mis roBsaunsl — NOR 102,6%;
123,5%; 142,9%; 161,7%. Wcnonb3oBaHre HUTPATHOM COJU B COCTaBE PACCOJIOB CHUKAET
JIONYCTUMOE COJIep)KaHUe OCTaTOYHOrO HUTPHTA, KOTOpBIH cocraBisier, mr/100r: s
rosiguubl — DFD — 2,34 — 2,91, ms rosiauasl NOR — 2,24 — 2,78,

BbiBoabl.  Pe3ynbTaThl  SBISIOTCA ~ OCHOBOM  TEXHOJOTMM  HOBBIX  BHUJIOB
LIETHbHOMBIIIEYHBIX KOIMIEHO-BAPEHBIX U3ACTUI U3 TOBSIUHBI.

KnarwoueBsble ciioBa: paccoi, TOBSIMHA, CTPYKTYpOoOOpa3oBaHHE, HMHBEKTUPOBAHHE,
MacCHpOBaHUeE.
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XapakTepucTHKa TEXHOJOTHM TEPMOCTOIKOI MOJTIOKOCOAepKalIeii HAYMHKHI
3aMOPOKEeHH O

. o1 2 1

®énop Ilepuesoii , Maprapura O603Ha”, ['anuna JIro6eHKO
1 — Xapwrosckuil 2ocyoapcmeennblil yHueepcumem NUMaHusi U mopeosiu, Ykpauna
2 — CyMcKoll HaYuoHaIbHblIL acpapuslll yHugepcumem, Yxpauna

BBenenue. Pa3paboTaHO W HCCIIEOBAHO TEPMOCTOWKYIO HAYMHKY C LEINbIO
YAYYIISHUS Ta TOAY9YeHHs] HOBBIX CBOMCTB ISl KOHAUTEPCKUX U KYJHHAPHBIX U3JICITIHH.

Matepuanbl n MeToaAbl. COBMECTHOE BIIMSHHE U CMEHY PEleNTYPHBIX KOMIIOHEHTOB
TEPMOCTOMKONH MOJIOKOCO/epXkKalllell HAUMHKY YCTAaHOBJIEHO Ha OCHOBE aHAJIM3a HaY4HBIX
ucroyHukoB. CoeaMHEHHWE KOMIIOHEHTOB U 00pa3oBaHUE CTPYKTYphl —HAYMHKH
UCCIIEIOBAHO METOJIOM XUMHYECKOTO B3aWMOAEHCTBUS Mexay BemectBamu. Cpok
XpaHeHHsI — METOJJIOM M3MEHEHHS MUKPOOHOJIOTHYECKUX U (PU3UKO-XUMHYECKUX CBOHCTB.

Pe3yabraThl U 00cy:kaenne. TexXHONOTHs IPOU3BOJCTBA HAYWHKH MPEyCMAaTPUBAET
YeThIpe TOJICHCTEMBI, KOTOPbIE B3aUMOCBSI3aHBI MEX/1y COOOM 00IIeH 1ebio orepanui, a
MMEHHO: TonacucteMa D — TOArOTOBKAa peLENTypHBIX KOMIIOHEHTOB; moxacucrema C —
CMelIMBaHUe U TeroBas 00paboTKa; MmojcucreMa B — po3iuB U CTpyKTypooOpa3oBaHUE;
nojcucreMa A — THOJy4eHHE TEPMOCTOMKON Mojokoconepxaimied HauumHku. [IpuBenena
WHHOBAlIMOHHASI CTpAaTErus IOJYYEeHUs] TEPMOCTOMKOW MOJIOKOCO/AEpIKallel HAYWHKH,
KOTOpasl MOKa3bIBAET BIMSHHUE, M3MEHEHUE U B3aUMO/ICHCTBUE PElENTYPHBIX KOMIIOHEHTOB
B Iporecce npou3BoacTBa. Ha mepBom stame (moacucrema D) mpoucxomut coderaHue
MOJIOKA CYyXOro OO€3)KHPEHOro, KpaxMalla MOIU(QHUIUPOBAHHOTO KYKYPY3HOTO H
pacturensHoro Macia. Bo BpeMst BOCCTaHOBIJIEHHSI CyXOro 00€3)KHMPEHOI'0 MOJIOKA JIAaKTO3a,
OEJOK U JIpyrue COCTAaBHbIE YACTHIIBI IIEPEXOJSIT B PAaCTBOP U IOCNE TEIUIOBOW 00paboTKH
coefMHsIeTCsT ¢ KpaxmaioM. Hanmuuue >kupa B CyXMX MOJIOYHBIX MPOAYKTax 3aTpyAHSET
MIPOLIECC PACTBOPEHHMS M BOCCTAHOBJICHWS M YMEHBIIAET CPOK XPAaHEHUS B CBSI3U C €O
rupoOOHBIMH CBOWCTBAMHU W CIOCOOHOCTBIO B3aUMOJIEHCTBOBAThH C KHCIOPOJOM, YTO
MIPUBOAMT K OKUCIICHHUIO U CHIDKEHHIO KayecTBa MPOAYKTA. PacTuTerpHOE Macio BBOASAT
roclie mporecca HaOyXaHusl, P KOTOPOM 00pa3yroTCsl KHUPO-OEIIKOBbIE KOMILIEKCHL. To
€CTh BOKPYT JXKHPOBOW MOJIEKYJbl Ojaromapst TUIpo(OOHBIM CBS3SIM paclpenesnsercs
OenkoBast 00OJNIOYKA, KOTOpash COEOUHSETCS THUAPOQIIBLHBIMH CBS3SIMH C KpaxmajoM H
BOJIHOH Cpeoii, BCIIENCTBHE OpUEHTAIIMU TUAPOPOOHBIX U THAPOPHIHHBIX YIaCTKOB Oenka
MPOSIBISIETCST UX CHOCOOHOCTH aJcOopOMpOBaThCS Ha MOBEPXHOCTH paszzena ¢a3 ¢
oOpa3zoBaHueM OJHOpOAHOM cpenbl. C Lenpio (UKCAUM, TPWUAAHHS CTPYKTYpHl H
TEPMOCTOMKHX CBOMCTB KpaxMall IeperuieTaeTcsi ¢ IeKTHHOBBIMH MOJIEKYJIaMH, KOTOpPbIE
COCIMHSIOTCS. M 006pa3yloT ceTky Gmaromaps Ca’’, 4TO HAXOIMTCS B MOIOYHOM CHIPbE H
uutpate Kanblms. [lomydeHHass TpexMmepHas oOmias ceTka TIIeKTHHAa M Kpaxmala
yIOEp)KUBAaeT BCE pPELENTYpHbIE KOMIIOHEHTHI BMECTE€ TIO[ JACHCTBHEM BBICOKOU
TEMIIEpaTypHl.

BoiBon. IlpumeHeHust pe3ynbTaToB BO BpeMs IIPOM3BOJICTBA KOHAMTEPCKHX W
KYJMHApHBIX W3JIEJMH ITO3BOJISIET YNPOCTHTH TEXHOJOTMYECKHH Ipollecc, 00eCHeYnTh
BBICOKHE OPraHOJIENITUYECKHE CBOMCTBA, OMONIOTHYECKYIO M MHUIIEBYIO IIEHHOCTb, HU3KYIO
ce0ecTOMMOCTh, KOHKYPEHTOCIIOCOOHOCTD U YBEJTMYHUTh CPOK XpaHEHHSI.

KnwueBble ciaoBa: HauMHKAa, MOJIOKO, THAPOKOJIOWZ,  TEPMOCTOHKOCTD,
KIIeHCTepU3aIus.
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YcoBepiieHCTBOBAHUE TEXHOJIOTHH COPOLMOHHOI 0YUCTKH BO/BI JJIsl IPOM3BOIACTBA
AJTKOr0JILHBIX H3AeJTHH

Cgernana Oneitnuk, Butanuii [Ipubsuibcpkuii, Hatanus Uynpuna, Mpuna JloBryn
Hayuonanvnwiii ynugepcumem nuwegolx mexuonoautl, Kues, Yxpauna

Beenenne.  [lokazana  akTyaJbHOCTh  YCOBEpIICHCTBOBAHHS  TEXHOJOIMHU
KOHJMIIMOHMPOBAHMS BOABI IyTeM COPOI[MOHHOW OYHMCTKM BOJIBI JUIS TPOWU3BOJCTBA
aJIKOTOJIBHOW TIPOIYKIHH.

Matepuanbl u Metonbl. CpaBHHMBaj M aKTUBHUPOBAHHBIM yroiab Mapku Silcarbon
K835spezial ¢ ®unbtpacopd F300. Bo Bpems wuccieqoBaHMH — HCIOJIB30BaJIH
OpraHoJIeNTUYECKHEe, KaNWUIIPHOPOPETHUECKHE U THTPUMETPUYECKHE METOJbl aHau3a,
TeopeTHyeckoe 0000IIeHNE U CPaBHEHHE PE3YIIbTATOB, CHCTEMHBIN MOXO]I.

PesyabraTtsl n o6cy:kaenue. [IpoBeneHa cpaBHUTENbHA OLCHKA (PU3UKO-XMMUYECKHX
U cOpOIMOHHBIX XapaKTEepUCTHK aKTHBUPOBAaHHOro yriisi Mapok Silcarbon K835spezial u
Ounprpacopd F300. M3ydena 3¢G¢GeKTHBHOCTh HCIIOIB30BAaHHMS AKTHBUPOBAHHOIO YIJIS
Mmapku Silcarbon K835spezial npu KOHAUIIMOHUPOBAHUH BOBI IS aJIKOTOJIBHBIX U3/IENHUIL.
Hccnenyemblii akTUBHPOBaHHBIH Yroiib B CpPaBHEHHHM 3 AaKTUBUPOBAaHHBIM yIieM
OunpTpacop6 F300 umeer Oombimii 00Ul cyMMapHbIii 00beM mop 1o Boje — Ha 30 %,
a7icOpOIIIOHHYI0 aKTUBHOCTB IO Homy - Ha 38 % M IIEJTOYHOCTh BOIHOIO Hactos Oonee
yeM B 2 pa3za, 4To mHoxaTBepxkaaercs OonpmuM (Ha 35 %) KOJUIMYECTBOM OCHOBHBIX
OKCHUJIOB.

[Ipn KOHIUIIMOHMPOBAaHMHM BOABI aKTUBHpPOBaHHBIM yriem Silcarbon K835spezial
MaccoBasi KOHIIEHTpAIHs KeJle3a, aMMOHUS, HATPUTOB YMEHbIIanach B 1,5 - 2 paza, npu
STOM TIEpMaHraHaTHas OKHUCIseMocTh ymydmanack Ha 40...50 % B cpaBHeHUH C
KOHTpOJBHBIM 00pa3iom dunbsrpacopd F300.

VYirydmeHHbIe (PU3UKO-XUMUYECKHUE " COpOIMOHHBIE XapaKTePUCTUKH
aktuBupoBaHHOTO yris Silcarbon K835spezial naroT BO3MOXXHOCTD YBEIHYHTH YACIbHBIN
00BEM ITOTOTOBJIICHHOW BOJIBI JJIS JIMKEPOBOIOYHBIX U3enuii Ha 38 %o.

BoiBon. AxtuBupoBaHHBIM yromb Silcarbon K835spezial siBisiercs mepcrieKTHBHBIM
JUI  YAYYIIEHWs] KauecTBa MOATOTOBIEHHOM BOABI M aJKOTOJNBHOM TNPOAYKIMU C ee
UCIIOJIb30BAaHHUEM.

KunrodeBsble c10Ba: 800a, ankoz2o.b, y20ib, OUUCIKA, KOHOUYUOHUPOBAHUE.

Texnomoruueckme pbIvYara yrnpaBJICHUSA CcBoOiicTBAaMH )IByXC.T[OﬁHOﬁ cpeabl
q)OpMPIpOBaHPIﬂ TepMOCTaﬁHJ’[BHBIX KancyJ € ;kKUPOBBIM COACPKUMbIM

EBrenus Koporaesa, Onbra Hekneca, I1aBen IIuBoBapos, TatesHa Tpormmuit
Xapvrosckuil 20cyO0apcmeen bl yHusepcumenm NUManust U mopeosiu, Xapvkos, Ykpauna

Beenenne. /s obecriedeHus IPOMBIIIIEHHOTO MTPOU3BOJACTBA Maced PaCTUTEIBHBIX
KalCyJIMPOBAHHBIX  SIBIIACTCSA HCEOOXOMUMBIM HAaydyHOEC OOOCHOBAaHHE IapaMETPOB
TEXHOJIOTHYECKOT0 MPOIIecca U COCTaBa TEXHOJIOTHYESCKON CUCTEMBI.

Martepuaabl u MeToabl. VcciienoBanock KarcynooOpa3oBaHUEe MOJCIBHONW CHCTEMBI
«Macro pahUHUPOBAHHOE IE30J0PHUPOBAHHOE - BOMHBIA PACTBOP allbrHHATA HATPHS» B
JIBYXCIIOMHOM TPUEMHON Cpelie «Maclio - BOJa», KOTOPOE COMAEPIKUT CBOOOIHBIE HOHBI
Ca®’. TITOTHOCTh MPHEMHOI CpeIbl KOPPEKTHPOBATIACH TOOABICHHEM STHIOBOrO CIIHPTA.
[ToBepXHOCTHOE HATSDKCHUE TEXHOJIOTMYCCKHX CHCTEM OINPEICIIsIM METOIOM OTphIBa
KaIlIH OT KalTWUIsIpa Ha KaTMOPOBaHHOM CTAIOrMOMETPUYECKON YCTaHOBKE.

668 ——Ukrainian Food Journal. 2014. Volume 3. Issue 4 —



—— Abstracts ——

PesynbTaThl U 06cykaeHue. [IpeacraBicHbl SKCIICPUMEHTAIBHBIC JaHHBIC BIIMSHUS
XJIOPUZIA KaJbIIKs, STaHOJA, IIOBEPXHOCTHO-aKTUBHBIX BEIIECTB HA 3HAYCHHE MEK(a3HOro
HATSDKCHHS JIBYXCJIOMHON MPHEMHOU cpenbl (hOPMUPOBAHUS TEPMOCTAOMIBHBIX KAaICYJ C
JKUPOBBIM COJICPYKAaHMEM B 3aBUCHMOCTH OT TeMmIiepaTypbl. OOOCHOBaH COCTAaB CHCTEMBI U
paboune  KOHIIGHTpPAallMd  YYaCTHUKOB  TEXHOJOTHUECKOrO0  IpoIlecca,  KOTOPBIC
00eCIeYnBarOT CTaOMIIbHBIN poIecc Karcys000pa30BaHusl. [Tony4yeHHbIC
3aKOHOMEPHOCTH MO3BOJIMJIM OCYILECTBUTh WHAYCTPHAIBHOE MPOU3BOICTBO WHHOBAIIMOH-
HOT'0 TIPOJIYKTA.

OnpezeseHO BIMSHHE TEMIIEPATyphl KOMIIOHCHTHOI'O COCTaBa Ha KarlCyJIHMpPOBAaHUE
TEXHOJIOTHYECKON CHCTEMBI «Macjio pa(UHUPOBAHHOE JE30JOPUPOBAHHOC - BOIHBIN
pacTBOp aJbI'MHATa HATPHS» dYepe3 ABYXCIOWHYI NPUEMHYIO Cpely IIyTeM BBEICHUS
MMOBEPXHOCTHO-aKTHBHOI'O BelIecTBa. [IpemioxkeHHbIe pabdodne KOHICHTPAIMU pelel-
TYPHBIX KOMIIOHEHTOB CHCTEMBI «MAaclio - BOAHO-cUpTOBOH (40 00.%) pactBop 1,0 %
XJiopuna Kanelusi» ¢ uenoib3oBanmeM  0,3...0,5 % E322 (memwmrtun) wim E432
(TIOMMOKCHATHIIEHCOPOUTAHMOHOIAYPAT) ITO3BOJISIFOT BHEIPUTH MIPOU3BOJICTBO
KaICyJIMPOBAHHBIX PACTUTEILHBIX MACell.

BuiBoabl. Pe3ynmbraThl HCCIEIOBAHHHM SIBISIIOTCS HaydHOH IutaTdopMmoii  ams
000CHOBaHHUS TAPaMETPOB TEXHOJIOTUYCCKOTO MPOLIECCa MPOU3BOICTBA KANCYTHPOBAHHBIX
PACTUTEIILHBIX Macell.

KiroueBble cjioBa: Karcysa, Macio, KUp, XJOPUI KaJIbIIHs, STaHOM.

JAueTuyeckasi 100aBKa ¢ A1aNTOreHHOI AKTUBHOCTHIO HA OCHOBE OMONMOJIMMEPOB
IMAMIUHbOHA ABYCNOPOBOro (Agaricus bisporus)

Haranus Yepro', Jleonnn llappan’, Codus O3omuua’,
Enena Tperssaxosa’, Anekcanapa Huxuruna'
1 - Oodeccrasn nayuonanvras akademus nuwjesvix mexrnonozuti, Odecca, Yxkpauna
2 - l'ocyoapcmeennoe npeonpusimue “YKPAuHCKUL HAYYHO-UCCIEO08AMENbCKUL
uncmumym meduyurnvl mparcnopma MO3 YVkpaunst”, Odecca, Yrpauna

Beenenue. /i1 xoppekuuu W NPOQUIAKTHKHA COCTOSHUM, BBI3BaHHBIX JACHCTBHEM
CTPECCOTeHHBIX (PAKTOPOB PAa3JIMYHON MNPUPOIBI HA OpPraHM3M 4eNOBEKa, HEeoOXOAUMO
MIPUMEHSTDH NPerapaTsl C aAalTOreHHOW aKTUBHOCTBIO.

Matepuanbsl u metonbl. OOpasupl IMONyYaldu IOCIEIOBATEIbHON 00pabOTKOM
IaMIIMHBOHOB (Agaricus bisporus) Bomol, pactBopamu 3,7 % HCI u Hatpuii ruppokcuna,
BaphUPYs KOHIICHTPAIUIO IenovHoro arenta (3,0, 5,0 u 7,0 %) 1 IpOoIOIKUTEIEHOCTD €ro
KOHTaKkTa ¢ TBepaoil ¢asoit (60, 120, 180, 240 u 300 MuH). AJaNTOTCHHYIO aKTUBHOCTH
MIPOTHO3UPOBAJIM 10 COBOKYITHOCTH ITOKAa3aTelici: aHTHOKCUAAHTHAs akTUBHOCTH (AOA),
oudunorennsiii 3pdext (BI'D), copbrms xoneBoi kucaorsl (CXK). Tuetndeckyro 100aBKyY
BBOIWJIM B PAalMOH IUTAaHUS OKCIIEPUMEHTAJIbHBIX JKUBOTHBIX B jgo3e 200 mr/kr.
CrtpeccoreHHbIM (pakTOpoM SBISUICA arietaT cBuHIA B no3e 14,1 mr/kr. Ilpu sTom
KOHTPOJIMPOBAIM IIOKa3aTelid MOp(OMETpUH, IIOBEJCHYECKUE pEaKIHU, COACpKaHHe
O0IIMX JIMITUIOB, XOJECTEPOJia, TPUINIMIEPHIOB, YPOBEHb MAaJOHOBOTIO AHMANBIETH]A,
aktuBHOCcTh AJIT, ACT, rnyratmonnepokcuaasbl (I'IT), rmyrarmonpenykraszel (I'P) n
I0K030-6-hocarnerunporenassr (I'-6-OJII).

Pesyabrartbl. V3ydyeHo BiMSHUE PEXMMOB IMOTy4eHHs OOpa3LOB OWOMOIMMEPHBIX
KOMIUIEKCOB IpHOOB (KOHIIEHTPALMS IEIOYHOTO areHTa, MPOIODKUTEIEHOCTh 00pabOTKH)
Ha ux cBoiictBa. [TokazaHO, YTO HM OOWH M3 PAacCMaTPUBAEMBIX PEKUMOB 00pabOTKH
TpUOHOTO CHIPBsSI HE MO3BOJISIET BBIICIUTH MperapaT, KOTopblid npossisn 061 AOA, BI'D,
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CXK Ha MakCHMMaJIbHO BBICOKOM YpoBHE. [ WcClIeqoBaHUS B YCIOBHSIX in Vivo ObUI
BBEIOpaH obOpasen — auerudeckas qobaska, AOA koropoit cocraBisia 90,0 %, CXK — 22,4
Mr/r pobasku, BI'D coorsercreoBan 1,5 10'? KOE/em®. Ilpu meiiCTBHM CTPECCOrEHHOTO
(hbakTOpa MpUeM ITUETHYCCKON JOOABKH MOIOKHUTEIBHO BIIUI HA COCTOSHHE JIA00OPATOPHBIX
JKUBOTHBIX. Tak, VyAy4IIWIACh TIOKa3aTeld MOP(GOMETPUM U  CTaOMIHU3UPOBAIUCH
MOBEJICHYECKHE peakiny KUBOTHBIX. [loBpicuiuch aktusHocTH I'T1, I'P, I'-6-O/II" Ha 21,7,
26,0, 20,0 % COOTBETCTBEHHO IO OTHOIICHUIO K TPYIIeE, MOJIydYaBIICH amerar CBUHIA.
Hab6momanocs cHmkenue comepkannss MJIA wa 14,8 %, obmux munumoB Ha 14,2 %,
TpUrIuLepuaoB Ha 26,6 %, xonectepuna Ha 18,9 % coorBeTcTBeHHO. Tarke
crabwim3upoBaiuch mokazarenu aktuBHocTH AJIT w ACT. [laHHbIe pe3yibTaThl
MTOJTBEPKIAIOT HAJTUUNE aJalITOrCHHON aKTUBHOCTH Y JMETUYECKOM T00aBKH, TOyIEeHHON
M3 IIaMIIMHLOHA IBYCIIOPOBOTO (Agaricus bisporus).

BoiBoaspl. llenecooOpa3Ho BKIIIOYCHHE NAHHON TUETUYCCKON MOOABKHA B PAIlHOHBI
MTUTAHUA C LENBI0 KOPPEKIIMY aJalTallMOHHBIX PEaKIMi OpraHu3Ma 4eaoBeKa.

KiroueBbie ciioBa: nuera, 1o0aBka, alanToreH, rpud, Agaricus bisporus.

Mukpobuonorus, 6uorexHonorus
TepMopuibHOEe METAHOBOE OpPOKEeHHE KYPUHOI0 MOMeTa

Amnatonuit Camoxk, Cepreit XKagan, Esrennit lllanoBanos
Hayuonanvnwiii ynueepcumem nuwegvix mexnonozuil, Kues, Yxpauna

Beenenue. Ilenp wccrenoBaHusi cocTosia B M3YYEHHH METaHOTEHE3a KypHHOI'O
IOMETa B TEPMOQIILHOM PEKHUME TIPU HU3KOH BJIAKHOCTU CyOCTparta.

Martepuansl U MeTonbl. B wucciemoBaHuu OBLIO MPOBEICHO IMEPHOIMYCCKOE
METaHOBOE OpOYKEHHME KYPHHOTO MOMETa C BIAKHOCTHIO OT 82 1mo 94% mpu Temmeparype
50 °C.

PesyabraTtel m o0cy:xaeHme. Brpicokoe cojepaHHE a30Ta YacTo BbI3BIBAET
MPOOJEMBI TOKCHYHOCTH aMMOHHs JUIs aHa’poOoB. [lpw yBemuueHUW TeMIepaTypbl
OoJbIliee KOJIMYECTBO aMMOHUHHOIO a30Ta MEPEXOAUT B aMMHAK, KOTOPBIH CUHMTACTCS
0o0Jiee TOKCHYHBIM BEIIIECTBOM YeM HOHBI aMMOHUS.

YMeHbIIICHHE BJIAXKHOCTH CyOCTpaTa MPUBOIWIO K CHUXKCHUIO 3(PQPEKTHBHOCTH
mporecca. Berxon Ouorasza BapsupoBaics ot 121 go 382 mu / v COP, a mons merana B
BbIpaboTaHHOM Ta3ze — oT 39,6% 10 57%. [Ipou3BOACTBO MEeTaHa HAYAJIOCh C MIEPBOTO JTHS
MPOBEACHUS DKCIIEPUMEHTA. YBEIWYEHHE ero KOHIEHTpaluu B OuWoraze c Hayaia
SKCIIEpUMEHTa  IIPOMCXONWJIO  ObicTpee mpu  Oonblleil  BIaKHOCTH  cyOcrpara.
KonmenTparust MeTana B Ouorase He ObLIa IOCTOSIHHOM M KoJjiebaach B mpeaenax oT 50%
no 80% mpu Bcex 3HAYGHWSIX BIIAKHOCTH cyOcTpara. MakcumanbHas CKOpPOCTb
MeTaHOreHe3a Bo3pacrajia IpH YBEJIHMYEHUH BIIaXHOCTH cyoctpara ot 2,8 mu / (r COP -
nenb) 10 24,7 mu / (r COP - nenb).

BoiBoa. I[Ipon3BoACTBO MeTaHAa M3 KYPHUHOIO MOMETa B TEPMODMIBHOM pPEKHME
BO3MOXKHO J[a)Ke TPH HU3KOH BIAKHOCTH CyOCTpaTa, HECMOTPSI Ha BBICOKOE COJEp)KaHHE
aMMOHHUIHOT0 a30Ta ¥ aMMHaKa.

KiroueBbie ciioBa: omer, OpoxxeHue, 0Moras, aMMHaK, HHTHOUPOBAHUE.
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Muxkpo0uosornieckoe cOCTOsIHUE MOMelleHuii, 000Py10BAHUS M BO31yXa KaK
BaKHbIN ()aKTOP MPOM3BOACTBA 0€30MACHBIX MUIEBBLIX MPOAYKTOB

Angxeit Bapsira', Boxenna Ionen', Pokconsua Yanoscka®
1 - Uncmumym 6uomexHono2uu ceibcko2o X035UCmed i RUe8otl NPOMbIULIEHHOCTU,
Honvwa,
2 - Hayuonanvuwiii ynusepcumem «JIbeosckas nonumexuuxay, Yxpauna

Brenenue. Hns HaJJIEKAIIEro MHUKpPOOHOIIOTHUECKOT 0 COCTOSIHUSA
MIPOU3BOJICTBEHHBIX TTOMEUIEHUI U BO3/IyXa Ha MPEANPUATHUIX MUIIEBON POMBIIUIEHHOCTH
BHEAPSIOT IPHUHIUIBI CHCTEM KadecTBa, KOTOPhIC MPEIyCMAaTPHBAIOT COONIOJACHUE
KECTKMX TpaBWJ  BEIEHUS  TeXHojormueckoro mpomecca. Ocoboe BHUMaHHE
COCPEIOTOYUBACTCA Ha IMOA00pe d(PQPEKTUBHBIX M OE30MACHBIX XUMHUUYCCKHX CPEACTB U
BCIIOMOTATEIILHBIX MATEPHAIIOB JUTSI MBIThS M JIC3UH(DEKITHH.

Marepuanabl U Metonbl. C IOMOIIBI0 METOJOB MHUKPOOHOJIIOTHYECKOTO aHalu3a
MIPOBEACHO HCCJIEIOBaHUE OaKTEPHULUIHOTO JEHCTBUS JE3MH(HUIUPYIOUIETO CpEeaCcTBa
MOJILCKOTO Tpou3BojAcTBa "['WrueHusep", axkTUBHBIM BEIIECTBOM KOTOPOTO SIBIISIETCS
nepekuch Bopopona. J((PEKTUBHOCTH CPENCTBAa OIEHUBAIM METOJOM OTIEYAaTKOB C
MIPUMEHCHHUEM arapoBBIX IUIACTUHOK M ACIHPAIMOHHBIM METOIOM, KOTOPBIH Oa3upyercs Ha
MIPUHIIAIIE YAAPHOTO JEHCTBUSI TOKA BO3JlyXa HAa arapoBYIO IIACTUHY.

Pe3yabTatsl u o6cy:xnenue. Buenpenue cucrembl HACCP mo3BosisieT BBISBUTH T€
KPUTHUYECKHE TOYKH TEXHOJIOTHUECKOro Mpoliecca, B KOTOPBHIX CUCTEMAaTUYECKUN KOHTPOJIb
CAaHWTAPHO-TUTUCHUYCCKMX HOPM OOCCIICUMT HaJJIeKallee KadyecTBO M 0E30MacHOCTh
TOTOBOTO MPOAYKTA. AHAJIN3 TEXHOJOTUYECKOW TUHUM OT MOMEHTA MOCTYIJICHUSI CHIPhS Ha
MpEeAnpusITHEe 70 3Tala YMaKoBKM W XpaHEHWS TOTOBOTO MPOJAYKTa IO3BOJIIET HANTH
3¢ (GeKTHUBHBIE TMYTH YCTPAHCHHS MHKPOOHOIOTMYECKOTO 3arps3HECHHUS, a TaKKe creaacT
HEBO3MOXXHBIM TIPOIIECC BTOPUYHOIO 3apa)keHHs MUKpoopraHm3dmamu. Komruiekc Bcex
STUX MEPOMNPUATUN B COUETAHUU C UCIIONH30BAHUEM DKOJIOTMUECKUX XUMHUECKUX CPEJICTB
TIO3BOJIUT TIPOU3BOJIUTH OE30MIACHOE MPOJIOBOJILCTBUE.

Pe3ynbTaThl MccnenoBaHuil Ne3MHGUITMPYIONIETO cpencTBa «I MTHeHU3ep» MoKa3aiu
ero 3(}eKTUBHOCT, B OTHOIICHUM CAHHUTAPHO-TIOKA3AaTEIBHBIX TIPAMIIOIOKUTECIBHBIX |
IpaMOTPHUIIATSIILHBIX OaKTEpUil, B TOM YHCIE OaKTEPHil TPYIIBI KHIICYHBIX IaJIOUCK,
CTa(UIIOKOKKOB, CTPENITOKOKKOB, CHHETHOWHOM MaJIOUKH, CaIbMOHEIL, APOXIKE0100HbIe
U IUICCHEBBIX I'puOOB M T.M. OTCYTCTBHE 3amaxa W IOjHas OHOAerpaianus IO3BOJSICT
YTIBEPXKIATh, YTO NE3UHPHUIMPYIOIINE CPEACTBA TAKOTO THIIA SIBJISIOTCS OJHHUMH M3 CaMBIX
ONTUMAJILHBIX B MHUIIEBON MPOMBIIUIEHHOCTH.

BoiBoapl. CucreMaTHdyeckoe TPOBEACHHE IPOLEAYP MBIThS W Je3UH(pEKIHUH,
HCIIOJIB30BAHUE DKOJOTUUCCKUX CPEACTB, COOJIOMCHUS IMPAaBWI JIMYHOW TUTHEHBI — 3TO
MEpbI, CIIOCOOCTBYIOIIIME TOMY, 4YTO IIPOM3BOAMMBIC MPOAYKTHI MHUTAHUSA OyIyT
0€30IaCHBIMH U OTBEUATh COBPEMEHHBIM TPEOOBAHUSIM €BPOICHCKUX CTAaHIAPTOB.

KnarwoueBble cjioBa: MHUKpOOHONOTHS, 3apayKeHWe, Ae3WH(EKUus, Oe30IMacHOCTS,
IIPO/IOBOJILCTBUE.
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Mpoueccbl 1 060pyaoBaHMEe NULLEBbIX NPOU3BOACTB

TeopeTnyeckne aceKThbl OPHEHTHPOBAHNS MEJIKO-IUTYYHOH NPOAYKIUH
npu BUOponepeMeieHUN

Anexcannp I'aBBa, Jlrommuna Kpusomsac-Bonoauna, 'enanuii Banuynun
Hayuonanvnwiii ynueepcumem nuwegvix mexnonozuil, Kues, Yxpauna

Beenenue. IloBbimenne TexHOIOrMYeCKOW 3((EKTHBHOCTH W TPOXYKTUBHOCTH
BHUOPOJIOTKA TP MHUHUMAJIBHBIX SHEPreTHUECKHX PacXoaX 3aBHCUT OT YCTAaHOBJICHHOTO
OINITUMAJBHOTO 3HAYEHUsI yIiia KojebaHui paboyero opraHa BHOpPAIMOHHOTO YCTPOMCTBa,
obecrieueHnsl PaluoOHAIBHOTO pPEeXHUMa DHeprocOepekeHHs INpH KOoINeOaHWH, HAIWYUS
TeHEepPHUPYIOIIEH CUCTEMBI HICKYCTBEHHOT'O PEKUMa BUOPOIIEpEMEIeHNSI.

Matepuanbl MW MeTOABI.  DKCIEPUMEHTANbHBIE  HCCIENOBaHWA  Hpolecca
BHUOpONEpPEMEILIEHNS IPOBEJICHBI HA AJIEKTPOITHEBMAaTHYECKOH YCTAaHOBKE, HACTPOSHHOW Ha
pasHble YCIOBHS BUOpalMU C MOMOLIBIO MPOrPaMUPYEMOro JIOTMYECKOI'0 KOHTpoJiepa.
Pexxum nBMOKEHHSI TIPOYKTA OIMKMCHIBAETCS METOIOM IOCIEAOBATENbHBIX MPUOIIKEHUI.
Jlis ocyliecTBIeHHsT BIKEHUST MEITKO-IITYYHON MPOAYKIMU N0 BUOPALIMOHHOMY JIOTKY,
NIPU YCIIOBUM TapMOHHYECKOrO KOJeOaTenbHOrO JBM)KEHHS, WCIOJNB3YEeTCS JIBA METOAA
KOMITOHOBKH BUOPAILIMIOHHOTO JIOTKA Ha PYKUHHBIX ITOJ[BECAX.

Pesyabratsl u 06cyxnenusi. C yaeToM rapMOHUYHOCTH KosieObaHHi paboyero oprana
U CUMMETPHU B PACIOJIOKECHUH HAIIPABJSIFOIIMX HCIONB3YETCsl YCIOBHE CUMMETPUU CHII
COIPOTHUBJICHHUSI OTHOCHTEIILHOTO JIBIKEHUS W TIEPEHOCHON CHIIBI MHEpUWH. B rmepBoM
NPUOIMKEHUH YYUTBHIBAETCS TapPMOHUYECKOE JBW)KEHHE TMPOAYKTa M HE YYUTHIBACTCS
n3MeHeHrne (pa3bl OTHOCHUTEIBLHO OTHOCHTEIBHO IEPEHOCHBIX KoyieOanuil. JlomyieHue:
aMIUTUTYa KojieOaHWH B aOCONIOTHOM JIBM)KEHUHM 3HAYMTENFHO MEHbIIE, YeM aMILIUTY/Aa
koneOaHuii pabouero oprana. C UCIONB30BaHUEM MTPEABAPUTEIHLHO HAMIEHHBIX HAYaJIbHUX
YCIIOBHI ITOCTPOEHBI MaTeMaTHIECKHe MOJIEIIH 10 ONpeieeH o (Da30BhIX YIVIOB Havyaja u
KOHIIA JBWXEHHS €IMHUIIBI IPOJYKTa B KaXKIIOM HampasiieHuH. [Ipu konebaHUsX ONOpHON
TIOBEPXHOCTH C YCKOPEHHEM, JOCTATOYHBIM [UIsi OTHOCHUTENIFHOTO [BYKEHUS €IWHHIIBI
MPOAYKTa MEXAY IUIACTHHAMHM, IIOCIEIHSs OyJeT MMETh OAWHAKOBBIE 1O aOCOIIOTHOU
BEJIMYMHE TEpPEMEIIeHNs] BO BCEX HAINPaBJICHUSX OCH X, BHOpOINEpEMEIICHHs €IUHUIIBI
nponykra He Oyaer. Co3gaHHas MoJeNb OKCIEPUMEHTAJIbHOHW  YCTAaHOBKH C
UCIIONIb30BAHUEM  DJIEKTPOITHEBMATHYECKOIO0 TIPHBOJIA MOXKET HCIIOJIBb30BAThCS  IMPH
HeOOJIBIINX YaCTOTHBIX KoyneOaHusx pabodoro yotka ot 4-10 I'm mpu HeoOXxomumocTu
TPaHCIIOPTUPOBAHUS U Pa3JIEICHUS XPYIMTKOW MEJIKO-IITYYHO! IIPOAYKIIHH.

BouiBon. Pe3ynbraThl MO3BONSIOT OLEHUTH BIHMSHHE CKOPOCTH M YCIOBHHA CHJIOBOTO
KOHTaKTa OT HampaBieHHs KoleO0aHWd ONOpPHOW IOBEPXHOCTH, WHTEHCH(UKAIMN
JIBVDKEHUS €MHUIIBI TPOIYKTa MEXK/y HAlPaBIISIONINMH.

KaroueBble c10Ba: 31€KTPOITHEBMOINIPHUBOI, BUOpAIHsl, TPAaHCIIOPTUPOBAHHE.

AHaJH3 paGounXx OPraHoOB MAIIHH JIsl TOHKOT0 H3MeJIbYeHHs MACHOTO ChIPbSI
Anexcanap XKenynkos, Cepreit AKyaeHKO

Moeunéeckuii cocyoapcmeenHulil yHugepcumen npooosoibCmeusl,
Pecnybnuxa Benrapyce
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Beenenune. llenp uccnenoBaHuii — CHIDKEHHE HHEPrOEMKOCTH MpoIecca TOHKOIO
M3MEJbUEHUS MSCHOTO CBIPbS IYTEM YCOBEPIIEHCTBOBAHUS KOHCTPYKIIMM KYTEpPHBIX
HOXEH.

Martepuansl U MeToABI. VccrienoBanuch 4eTelpe BUAa HOXKEH, KOTOPhIe OTJINYAI0TCS
TUIIOM pexylel KpoMKkH. DaKTOphl, KOTOPhIE BIHSIOT Ha MPOLECC TOHKOIO U3MENIbYSHUS
MACHOTO ChIpbsi B KyTTepax, M IyTH YCOBEPIIEHCTBOBAHUS IIpollecca H3MEIbUEHUS
olpesieNieHbl Ha OCHOBaHMU aHAJN3a COBPEMEHHBIX HAy4YHBIX cTaTel, HalleuyaTaHHBIX B
MIEPEAOBBIX HAYUHBIX KYPHAJIOB.

PesynbtaTsl u 00cy:kaenue. [1o KOHCTpYKIMU KyTTE€pHBIE HOXKH MOXKHO pa3JeiUTh
Ha 4YeThIpe TPYHNbI: C MNPSIMOIMHEHHON pexyled KpOMKOH; ¢ pexymed KpoMKOH,
00pa30BaHHOI HENPEepbIBHOW KPUBOW JIMHWEH (CEpIIOBUAHBIN); C PEXYIIEH KPOMKOH B
BHUjIe 3y0UaToll JINHKUY; C PeXYILed KPOMKOM B BUJIE JIOMaHOM JIMHUU.

Pe3anue npu KyTTEpOBaHUM AOJKHO OBITH CKOJIB3SIIEE, a JIE3BHE HOXKa — HAKIIOHHOE.
YBenuuenne kodpQuIMEHTa CKOJIbKEHUS! TPHUBOAWT K BO3PACTAHUIO UIMHBI PEXYyLIEH
KPOMKH ¥ OOKOBOM IIOBEPXHOCTH HOXa, MOTEPh HJHEPrUM Ha TpPEHHE, WHTEHCHBHO
TIOBBILIAET TeMIlepaTypy cbipbsi. [Ipyn n3MeHeHun ko3¢ HUIreHTa CKOIBXeHNsT Hoka K oT
1,06 mo 1,94 mpupoct temnepaTypsl ymeHbinaetcst ot 5 °C no 4,66 °C. MuHUMaJIbHBII
mpupocT Temmnepatypsl - npu K = 1,94, ViaenbHas SHEProeMKOCTh C YBEJIHYEHUEM
kod¢ppunmenTa ckonmxkenus ot 1,06 mo 2,17 ymenbmiaercs. MUHUMYM HaOJrONaeTCs MPU
K = 2,17, npu nanpHeWIeM €ro yBEIMYEHHWH YIeJdbHass HEProeMKOCTh IOBBIIIAETCS.
[ToBepxHOCTH KOHTaKTa pexyiero oprana npu K = 3,7 Oojblie B CpaBHEHUH CO CIIydaeM
pyoslero pe3aHus B HECKOJIbKO pa3. YCWIHE MpWKaTus TNPOAYKTa K OOKOBOI
MOBEPXHOCTH W KO3((GUIMEHT TPEeHWs IpU 3aJaHHOW CKOPOCTH pe3aHHs SBISIOTCS
MIOCTOSIHHBIMHU, ¥ OCHOBHOW MPUYMHOI IOBBILIIEHUS YIENbHOW SHEPTOEMKOCTH SIBIISETCS
YBEJIMUEHHE COCTABIIAIOUIEH YAENBHOTO Pacxoja SHEprMH Ha NPEeOoAOJIEHHE CHJI TPEHUs
MIOBEPXHOCTH HOXa O MpOAYKT. MUHMMAajbHbIE HPUPOCT TEMIEPATyphl M yIeNbHas
9HEPrOeMKOCTh IpoIecca JOCTUTAIOTCS C MCIIOIb30BAaHUEM HOXKEH ¢ pexylell KpOMKOH B
BHJI€ JIOMAHOM JIMHUU U YTJIOM pe3aHus 64°.

BeiBon. IIpennokenHble HaydHble pa3pabOTKH ITO3BOJSIOT KOHCTPYHUPOBATH HOXH C
OINITUMAJBHBIM YIJIOM DPE3aHHs, HCIOJB30BAHUE KOTOPBIX OOECIEUMBAET MUHHMAIIBHYIO
yIENbHYIO SHEPrOeMKOCTh MPOLIecca U MPUPOCT TEMIIEPATYPhl H3METHUaeMOro ChIPhSI.

KuroueBble cjioBa: Msco, KyTTep, HOX, pe3aHHUe.

JKOHOMMKaA U ynpaBsieHue

CyHlHOCTb H poJjab 6peHna B KOHIENMIUHA PBIHOYHOI'O NO3HITHOHUPOBAHHUS TOBapa Ha
HOTpeﬁl/ITeﬂbCKOM PBIHKE

Cepreii Cepobaba, ['anuna Yepenuuuenko, puna Troxa
Hayuonanvnwiii ynueepcumem nuwegvix mexnonozuil, Kues, Yxpauna

Beenenne. CraThsd TDOCBSIlEHA M3YYEHUI0 M aHAIM3y TaKUX MOHATHM, Kak
MO3UIIMOHMPOBAHNE TOBApOB Ha “phIHKE”, “OpeHx’, “ToproBas Mapka’ B CHCTEME
“NOTPEOUTENBCKOrO TOBEJACHUA , W pa3pabOTKe TNPAKTUUCCKUX PEKOMEHIAIUN st
BJIAJIEIBIIEB 110 CO3[JAHUIO YCIICIIHBIX OPEHIOB.

Matepuanbl U MeTobl. Vcronb3yroTcsi METO/IbI HAYYHOH WHIYKUUH U JECTYKIUH,
CpaBHHUTENBHBIA U METOJl HAYYHOH a0CTPaKIIHH.
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Pesyabrartbl. [lpoaHanu3upoBaHbl pa3jiWdHbIE B3IVISAIb 3aMaJHBIX M YKPAUHCKUX
yueHblX, Takux kak ®@. Kornep (F. Kotler), Jx.®punepux (J. Friedrich), I1. Joya (P.
Doyle), M. SInenko, ®. [TaHkpaToB Ha MOHITHE «ITO3UIIHOHUPOBAHKE TOBAPOB Ha PHIHKEY,
«OpeH» U «TOproBasi MapKa» M MPeAJIoKEeHO UX COOCTBEHHOE BHIEHUE. ABTOPbI CUHTAIOT,
YTO MO3HMIMOHMPOBAHUE - ATO HAOOp ONpeNesIeHHBIX MapKETHHTOBBIX AEHCTBUI (HUPMBI
JUIs  TOro, YTOOBI 3aHATH Oojee ONaronpusTHOE KOHKYPEHTHOE MECTO Ha pBIHKE
OTHOCHUTEJIFHO KOHKYPEHTOB.

PackpbITBl OCHOBHBIE pa3iH4Msi MEKAY MOHATHAMHU «OpPEHI» U «TOProBas MapKay.
OmnpeneneHo, 4YTo TOProBas Mapka - 3TO ONpeeNIeHHbI 00pa3 MPOJYKTa WM KOMIAaHUH,
KOTOpBIM CO3[aeTCsl MPOU3BOMUTENISIMHU, YTOOBI BBIIEIUTH CBOIO TPOAYKIMIO HAa DPBHIHKE
Cpe/ii aHAJIOTMYHBIX KOHKYPUPYIOIIUX MPOAYKTOB. BpeH - IMpOKO U3BECTHAs HA PHIHKE,
packpydeHHasi, IOPHIAMYECKH 3apEerHCTPUPOBAHHAS TOProBasi Mapka, KOTOpas SBISIETCS
OTpa)XCHHEM TIOJIOKHUTEIFHOIO HMMUJIDKAa TPOU3BOIUTENS W BKIIOYaeT B ce0s psa
KOHKPETHBIX AMOIMOHAIBHBIX M ()YHKIIMOHAJIBHBIX XapaKTePUCTHK.

Ucropuro pasButuss OpeHna B YKpaWHe, €ro OHBOJIOLMIO, KOTOpas BbI3BaHa
W3MEHEHHSIMH Ha pbIHKE M HM3MEHEHUSIMH BO BKYCaxX M IPEIIOYTCHUSIX KOHEYHBIX
noTpeduTesnel, MoKa3aHo Ha MPAKTUYECKUX IMpHMepax Takux OpeHmoB, kak «Ilepsaxy,
«Ilecus» «['etman». «Omumny, «Baamay, «benenbkas»; «CB», «Medoff», «MepHas» u
npyrux. IIpemiokeHsl clenyonye peKOMEHIAIMN Il YKPauHCKUX MTPOM3BOAUTENCH 1O
co3maHuio OpeHsJa, a MMEHHO: MpWAaBaTh OoJblliee 3HAYEHHE ITO3UIMOHUPOBAHUIO C
TIOCTETICHHBIM ~HACHIIIEHHMEM pBIHKA TOBapaMU U YCIYraMHu; HCIIONB30BaTh HOBBIC
TEXHOJIOTHH ISl POJBIKEHUSI OPEHIOB Ha Oojiee KOHKYPEHTHbBIE PBIHKH; OTKA3aThCsl OT
UCIIONIb30BaHMsl KOMIUIEKCHOro nozaxoaa (umbrella approach) k cozmanuro OpeHOB, Tak
KaK ero MpakTHYecKoe MPUMEHEHHE B YCIOBHAX KECTKOW KOHKYPEHTHOH OOpBOBI SIBIISETCS
Hed(PEKTUBHBIM.

BuiBonbl. HoBr3Ha uccienoBaHus 3aKIIOYaeTcsi B TOM, YTO PACCMOTPEHBI OLIMOKH,
KOTOpBIE JOMYCKAIOT YKpauHCKHE (PUPMBI TIPH NPOJBIKEHUN CBOUMX TOBApOB HA PHIHOK, a
TaKXKe MPeUI0KESHBI MPAKTHYECKUE PEKOMEHIAINH 110 X YCTPaHEHHIO.

KnaroueBble cioBa: MO3MIMOHMPOBAHHME, KOHIEMIMUS, CTpaTerHs, OpeHH, TOpropas
Mapka.

Bansinue KOHKYPEHTHOI cpelbl Ha pa3BUTHE PecypcHOil 0a3bl NpeANpUusTHI
MOJIOYHOM NMPOMBIILICHHOCTH Y KPAUHbI

BuxTop Emiien
Hayuonanvnwiti ynueepcumem nuwegvix mexnonozuil, Kues, Yxpauna

BBeHeHHe. OTpaCJ'H) MOJIOYHOT'O CKOTOBOACTBA B YKpaI/IHe HaxXoguTCsa B
JCOPECCUBHOM  COCTOSHUH. HCJ'H) HuCCJICAOBaHUA - IMPOAHAJIMU3IUPOBATH COCTOSHUE,
HpO6J’IeMH @yHKHHOHHpOBaHI/IH " TICPCICKTHUBLI Pa3sBUTUA MOJIOYHOI'O CKOTOBOJCTBA M
HUCCJICA0OBATh BO3MOXXHBIC HAIIPaBJICHUA €I'0 Pa3BUTHA.

MaTepI/Ia.l'lbl U METOAbI. Hcnonb3oBaHHbIe CJICAYIOIUE MCTOIBI: CUCTEMaTUYECKHU I
M KOMILJIEKCHBIN aHaJIu3, DOJOKOHOMHUYCCKHUE, MATCMATHYCCKHC U CTAaTUCTHYCCKUC,
AHAJIUTHYCCKUEC U CPABHUTCIIBHBIC MCTO/bI, SKCIICPpTHAA U peﬁTHHFOBaH OILICHKaA.

Pe3yJ'leaTbl u Oﬁcy)KJIEHHH. OCHOBHEIE HpOGHeMH n TCHACHIUHU PA3BUTUA
OTCYCCTBCHHBIX HWCTOYHUKOB CBIPbA JIsA Hpe[[lTpI/IHTI/Iﬁ MOJIOYHOM IMPOMBIIIJICHHOCTH:
CHMIKCHHUEC ITOI'OJIOBbA KOPOB, OTCYTCTBHUEC CEJIEKTUBHOM M I'€HETHYECKOM pa6OTBI, HU3KHUH
YPOBECHB IMPOU3BOAUTCIIBHOCTHU KPYIIHOI'O poraTroro CKOTa, JUCTIApUTET II€H,
HGOGXOZ[I/IMOCTI) 3HAYUTCIIbHBIX I/IHBeCTI/IHI/Iﬁ B pPa3BUTUEC MOJIOYHOI'0 CKOTOBO/ICTBA,
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HEIOCTATOYHOCTE roCyIapCTBEHHOM MOIEPIKKH, HU3Kas MOKYIaTeTbHas
CIIOCOOHOCTHHACEJIEHU.

Jlyist BO3POXKIEHHS OTPACcId MOJIOYHOI'O CKOTOBOJCTBA B YKpaWHE MPHOPUTETHBHIMU
HANpaBJICHUAMHM TOCYIaPCTBEHHOW PETYISIUM W IOIMEPKKH SABIAIOTCS: CO3daHHE
KJIaCTEPHBIX (DOPMUPOBAHUIN Ha PHIHOYHBIX B3aUMOBBITOIHBIX YCIOBHUSX I O0ECIIEUEHMS
MOJIHOTO [HUKJIA "CENEeKIMOHHO-IUIEMEHHOE JEN0 - IMPOM3BOACTBO MOJIOKA M Msca -
nmepepaboOTKa CBIPbS - peanu3alus T[OTOBOM MNPOAYKIMH"' | TOBBIINIEHHE YPOBHS
OpraHM3allii YIpaBiIe€HWs HMH HA OCHOBE CIEIHAIM3alUdM U KOOIEPAlUHU;, Pa3BUTHE
CEJIEKIIMOHHO-TJIEMEHHOM, T€HETUYECKOU PaboThI, MOBBIIIEHHUS POJIU IUIEMEHHBIX 3aBOJIOB,
IUIEMEHHBIX XO3SMCTB, IUIEMEHHBIX (epM, JIydIliee UCITOIb30BaHIe TeHO(POH 1A TFIEMEHHOTO
JKMBOTHOBOJICTBA CTPaHbI; 00eCreYeHne BHICOKOKaYeCTBEHHON KOPMOBOU 6a3bl, HA OCHOBE
MPOrPECCUBHBIX TEXHOJOTUM 3arOTOBKM M XPaHEHHE KOPMOB C MPHUOPHTETOM DEIICHHUS
0eNKOBOM MpPOOJIEMBI, Pa3BUTHS HMHTEHCHBHBIX W PECYpPCOCOEPEraromMx TEeXHOIOIHIA,
HaNpaBJICHHBIX Ha TMPOM3BOACTBO KAaYECTBEHHONW W KOHKYPEHTOCIOCOOHOM MPOMYKIIMH
CKOTOBOJICTBA.

BoiBoa. YkazaHbl HampaBlIEHHS Pa3BUTHS MOJOYHOIO CKOTOBOJACTBA SIBJISIFOTCS
rapaHtieii cTabHUILHOTO 00eCIIEUeHHsT MOJIOKOIIEPEPa0baThIBAOIINX MPEANPHUITHI CHIPbEM.

KarwueBble c¢JioBa: MOJIOKO, CKOTOBOJICTBO, KOHKYPEHIIUS, PECTPYKTYpPH3aLus,
Kacrep.

Iutanue u Typu3M
OcobennoctTu (OpMUPOBAHUSI AECTUHAIIUI BHUHHOTO Typu3Ma

Japns baciok, Kpuctuna Y nsoprenu
Hayuonanvnwiti ynueepcumem nuwegvix mexnonozuil, Kues, Yxpauna

Breaenue. Ilpoananu3upoBaHa CTpYKTypa NECTHHAIMM BUHHOTO TypU3Ma, KOTOpHIE
BBICTYMAIOT CTPATETMUECKHMMHU EIUHUIAMH TYPHUCTHUECKOro OHM3HEca M TOYKAMHU
KpHUCTaJTU3aLUH TYpUCTUUECKOT0 CIpoca.

Matepuanbl W MeToAbl. AHanu3 (OPMUPOBAHHS BUHHBIX TYPHCTHYECKUX
JIECTUHAIMH OCHOBAH Ha TPyJax 3apyOeKHBIX U OTEYECTBEHHBIX YUCHBIX U CIIEIIUAIUCTOB B
chepe Typuzma.

Pesyabratel u o6cyxaenne. CymiecTBeHHbIE (DaKTOphL, KOTOpbIE BIHSAIOT Ha
(opMupOBaHUE BUHHBIX JAECTHHAIMI: HAIMYUE TPOMBIILIICHHBIX U KYJIbTYPHBIX OOBEKTOB
U JIOCTONPUMEYATENbHOCTEH, CBA3AHHBIX C BHHOM M BHUHOJAEIHMEM, TPAHCIOPTHas U
nHpopMalMOHHAss  JIOCTYMHOCTb,  pPa3BHTHE  TYPUCTHYECKOH  HMHQPACTPYKTYpHI,
COTPpYJHHYECTBO OW3HECAa W MECTHOH OOUIMHBI JUIi  YCTOHYMBOTO  Pa3BUTHS
TYpUCTHYECKOTro IeHTpa. OuepueHO OCHOBHBIE PaliOHbI BHHHOIO TypH3Ma B YKpauHe,
YUUTBIBAs MaKpo- U MUKPOPaHOHHPOBAHHE BUHOIPAIHO-BHHOJAEIBHOIO KOMILIEKCAa U
TeONPOCTPAHCTBEHHOM OpraHM3allui TYPUCTHYECKUX pecypcoB. OmmcaHbl AeCTHHALUU
BUHHOTO Typu3Ma pasHoro ypoBHA B KpeiMckoMm, 3akapmatckoMm, OpecckoM
MIPUYEPHOMOPCKOM M INIPHA30BO-CTENHOM paiioHax. Cpenu HHUX CTOUT BBIACIUTH
enMUHCTBEeHHBIN B YKpanHe «L{eHTp kyiapTypsl BiHa 111abo» - gelicTByroliee npeanpHusTiue ¢
COOCTBEHHBIMH BHMHHBIMH TIOIBaJlaMH, JETYCTAl[HOHHBIMHU 3aJIaMH, XYyI0)KECTBEHHBIMU
SKCHO3ULUAMH U My3€eM BUHa Ta BuHojenus. Kak npumep cTaHOBIEHHS MHHOBAIIMOHHOM
JIECTUHAIMM BMHHOTO TypHU3Ma IPUBEAECHO BHHOMAENbHOE X03siicTBO «KomoHucT» -
HeOOJIBIIYI0 CeMEeHHYI0 BHHOAETBbHIO B Onecckoil obyacTu, Tae KpoMe BHHHBIX TYpOB
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TaKKe IPOBOAATCS ayKUMOHBI BUHTaXHBIX BHH TM «Komonuct», cbop BuHOrpana,
nerycrauust Omton kKyxHu IlpunyHaiickoii beccapadum. OOBEKTHI BHHHOTO Typu3Ma
BBICTYNAIOT (PAKTOPOM TOJIEPIKKU TYPHUCTHYECKOTO HHTEpeca K JeCTHHAIWY. Tak, BUHHBIN
IyTh 3aKapnaTbs paspeliaeT NpoAEeTryCTUPOBATh BUHO OK0JI0 50 ceMeHHBIX BUHOMEIBHBIX
TIPEANIPUSATHH, SKCKYPCUU U (hECTHBAIH.

BoiBonbl.  AHamu3  MEXIYHApOXHOH  TPAKTHKA  (QOPMHPOBAHHMS  BHHHBIX
TYPUCTUYECKUX JECTHHALMM IOATBEPIWI IeI1ecOO0pPa3sHOCTh €€ HCIOIb30BaHUS I
JTanbHEHNIero pa3BUTUs OTE€YECTBEHHOIO BUHHOT'O TypU3Ma.

KiroueBbie cjioBa: BUHO, TypU3M, JECTHHALUS, BUHOJENINE, ATTPAKIIHS.
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Instructions for authors

Dear colleagues!

The Editorial Board of scientific periodical
«Ukrainian Food Journal»
invites you to publication of your scientific research.

Requirements for article:

Language — English, Ukrainian, Russian

Size of the article — 8-15 pages in Microsoft Word 2003 and earlier versions with
filename extension *.doc (!)

All article elements should be in Times New Roman, font size 14, 1 line intervals,
margins on both sides 2 cm.

The structure of the article:
The title of the article
Authors (full name and surname)
Institution, where the work performed.
Abstract (2/3 of page). The structure of the abstract should correspond to the structure
f the article (Introduction, Materials and methods, Results and discussion, Conclusion).
Key words.
oints from 1 to 5 should be in English, Ukrainian and Russian.
The main body of the article should contain the following obligatory parts:
Introduction
Materials and methods
Results and discussing
Conclusion
e References
If you need you can add another parts and divide them into subparts.
7. The information about the author (Name, surname, scientific degree, place of work,
email and contact phone number).

NTLO AW~

All figures should be made in graphic editor, the font size 14.
The background of the graphs and charts should be only in white color. The color of

the figure elements (lines, grid, text) - in black color.

Figures and EXCEL format files with graphs additionally should submit in separate
files.

Photos are not appropriate to use.
Website of Ukrainian Food Journal: ~ www.ufj.ho.ua

Extended articles should be sent by email to: ufj nuft@meta.ua
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IIIanoBHi KoJern!

Penakuiiina xojeris Haykooro nepioguunoro Buaanusa « Ukrainian Food Journaly
3anporrye Bac 1o myOmikallii pe3yapTaTiB HAyKOBUX JOCIIIKEHb.

Bumorn 1o opopmiieHHs cTaTei

MoBH cTateii — aHIITIAChKA, YKpaiHChKa, pOCifChbKa

PexomennoBanuii oocsr crarti — 8-15 cropinok hopmaty A4.

CraTTsl BUKOHYEThCS B TEKCTOBOMY peaakTopi Microsoft Word 2003, B ¢popmari *.doc.
Jlns Bcix enementiB cratti wpudt — Times New Roman, xerns — 14, intepain — 1.
Bci monst cropinku — 1o 2 cm.

CtpykTypa cTaTTi:

1. VK.
2. Ha3Ba crarri.
3. ABrtopu craTtti (iM’s Ta mpi3BHIIE NOBHICTIO, pukna;: [leHuc O3epsiHKO).
4. Yemanosa, 6 saxiil sukonana poboma.
5. Adoramis. PexomengoBanuii obOcsar aHotamii — 2/3 cropiHKM. AHOTalis HOBHHHA
BIJMOBIIaTH CTPYKTYpl CTaTTi Ta MiCTHTH po3aimu Beryn, Marepianm 1 Mmeronw,
Pe3ysnbraTn Ta 00roBOpeHHs, BucHOBKH.
6. Kirtouosi cioBa (3-5 ciiB, ajie He CIIOBOCIIONYYEHB ).

IIyHkTH 2-6 BUKOHATH aHIIilCHKOI0, YKPATHCHKOIO TA POCiliCbKOI0 MOBAMH.
7. OcHOBHHII TEKCT cTaTTi. Mae BKIIIOYATH Taki 000B’SI3KOBI PO3ILIH:
Beryn
Marepianu Ta MeTOU
Pe3yibraTn T2 0OrOBOpEHHS
BucHoBkH
Jliteparypa.
3a HeoOXiqHOCTI MOXKHA JTOAABATH iHIII PO3/iNIK Ta PO30MBATH IX Ha IiIPO3ALIH.
8. ABTopchka moBinka (IIpi3Buie, iM’st Ta 0 6aTHKOBI, BUSHUH CTYIiHb Ta 3BaHHS, MICIIe
pobotH, eleKTpoHHa aapeca abo TenedoH).
9. KoHTakTHi aHi aBTOpa, JI0 AKOTO 32 HEOOXITHOCTI Oy/e 3BEepTATUCH PENAKIIis KYpHAITY.

PucyHkn BHKOHYIOTbCS sikicHO. CKaHOBaHI PUCYHKM He NpPHUHMarOThCs. Po3Mip Tekcry Ha
pucyHKax moBuHeH Oyru cmiBpo3mipuum (!) Texcry crarri. @otorpadii 0OaxkaHo He
BHKOPHUCTOBYBATH.

®oH rpadikis, miarpam — nuie 6inuit. Komip enemenTiB pucyHky (niHii, ciTka, TEKCT) — YOpHHI
(ue cipuii).

Pucynxu ta rpadiku EXCEL 3 rpadikamMu 101aTKOBO HOJAIOTHCS B OKpeMHX (aiinax.

CkopoueHi Ha3Bu (DI3MYHUX BEJMYMH B TEKCTI Ta Ha rpadikax MO3HAYAIOTHCSA JIATHHCHKUMU
niTepamu BianoBinHo 1o cuctemu CL

B crnucky sitepaTypu NOBHHHI IepeBakaTH CTarTi Ta MoHoOrpadii iHO3eMHHX aBTOpIB, SKi
omybunikoBasi micis 2000 poky.

JonaTkoBa indopmanisi Ta npukiiag opopmJaeHHs CTATTI — HA calTI
www.ufj.ho.ua

CTaTrTs HAACUJIAETHLCS 32 eJIEKTPOHHOI0 aapecoro: ufj nuft@meta.ua
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OdopMIeHHs CNUCKY JliTepaTypu

HayxomerpuuHi 0a3u BU3HA4YalOTh PEHTHHT SIK XKypHAILY, TaKk 1 OKPEMHX aBTOPIB 3a KUIBKICTIO
MOCWJIaHb Ha CTarTi. ENEeKTpOoHHI CUCTEMH ONpalboBYIOTh KOKEH €JIEMEHT CIIMCKY — aBTOpiB, Ha3BY
CTaTTi Ta BUAAHHS, HOMED, PiK Ta iHIII €JIEMEHTH.

VkpaiHCbKi CTaHIApTH nNependadaroTh CKIaJHI BUMOTM 10 OG(GOpPMIICHHS IIOCHJIAaHb Ha
niteparypy. Taki HOCHIaHHA HE MOXYTb ONPallbOBYBATUCh HAYKOMETpUYHMMHM Oazamu (Scopus,
Index Copernicus, EBSCO, Google Scholar, Web of Science Ta in.). L{i 6a3u cnpuiimaiors npocre
o(hopMIICHHS CIIUCKY, €3 KOCHX JIiHIH Ta 3aiiBUX €JIEMEHTIB.

B cBiti BiacyrHi enuHi npasmia ohopmileHHA nocuiaHb. HaykoBi BHA@HHS po3poOIIIOOTH
BJIaCHI BMMOrM O(OPMIICHHS IOCHIIaHb, alle 3a3BHYail y3roMKyIOTh iX i3 3araJbHONPUHHATHMU
Bumoramu American Psychological Association, Council of Biology Editors, Citation-Sequence,
Chicago 16th Edition, Harvard, Harvard - British Standard, NLM - National Library of Medicine ta
IHIIMHU.

Bci Bu3HaHI CBITOBI cTaHmapTu nependadaloTb O(QOPMIICHHS CHHCKY JITEpaTypH JIHIIe
JIATUHCBKMMH cuMBoiamu. [Ipum odopmileHHI NOCHIaHb Ha JUKEpela, HalUCaHi KUPUIIMIEIO,
HEoOXi/IHO MPOBOAUTHU TpaHciaiTepauito. Kopucryrouncs nporpamMamu TpaHcliTepanii, Cllii yBaXHO
BKa3yBaTH, 3 SIKOI MOBH IIPOBOAUTHCS TPAHCIITEpallish — yKpPaiHChKOI UM POCIHCHKOI. 3aCTOCOBYIOUH
crieniaJibHe IporpaMHe 3a0e3NedeHHs Uil TpaHCliTepalii 3 yKpaiHChbKOi MOBM BHKOPHCTOBYEMO
mume IMacmoprauii (KMY 2010) tun Tpancnitepauii, a 3 pociiicekoi — tun MBJI, B skux
BUKOPHCTOBYIOThCS JIMIIIE CUMBOJIM AHIIIHCBKOro andasity.

Jlis 3a10BOJIEHHST BUMOT SIK YKPaiHCBKHMX CTaHIApTIB, TaK 1 BU3HAHUX B HAYKOBOMY
cepeoBUILI HAYKOMETpHYHX 0a3, peakiiiiHa KOJIerisl IPOCUTh aBTOPiB 0OPMITIOBATH ABA
CIUCKH JIiTepaTypu — 3TiJHO YKpaiHCBKOTO CTaHAapTy, Ta 3TiIHO BUMOT, OINHCAaHHX
HIDKYE.

1. IlocuiaaHHS Ha CTATTIO.

ABTopu (pik Buaanusi), HazBa crarri, Hazea scypnany (kypcusom), Tom (Homep),
CTOpPIHKH.
Bci enemenTy micist poky BUAAHHS PO3AUISIOTHECS KOMaMU.

[puxnan:
YxpaiHCbKHIi cTaHaApT Cranpapt Harvard
IMupor T.I1. Bukopucranus MiKpoOHHX Pyroh T.P., Konon A.D., Skochko A.B.
MIOBEPXHEBO-aKTUBHUX PEUOBUH Y (2011), Vykorystannia mikrobnykh
6iomorii Ta meaunuHi / T.I1. Tupor, A.Jl. | poverkhnevo-aktyvnykh rechovyn u biolohii
Konon, A.b. Cxouko // BiorexHomnorist. — | ta medytsyni, Biotekhnolohiia, 4(2), pp. 24-
2011.—T. 4, Ne2. - C. 24-38. 38.

2. TIlocuiaaHHS HA KHUTY.
ABTopu (pik), Hazea knuzu (kypcueom), Bunapuuurso, Micro.
Bci enemMeHTH MiCIs pOKY BUIAHHS PO3IIISIFOTECS KOMaMH.

YxpaiHCbKHIi cTaHaApT Cranpapt Harvard

PaesueBa O.B. YpaBiiHHS PO3BUTKOM Raievnieva O.V. (2006), Upravlinnia
i IPUEMCTBA: METOJIONOTSI, MEXaHI3MH, | rozvytkom pidpryiemstva: metodolohiia,
Moxeni: Monorpadis / O.B. PaeBHeBa. — mekhanizmy, modeli, Kharkiv.

Xapkis, 2006. — 496 c.
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3. IMocuiaaHHs HA eJIEeKTPOHHUIA pecypc.

BukoHyeTbCsl aHAIOTiYHO TTOCHIIAHHIO Ha KHUTY a00 crartio. [Ticis opopmieHHs
JIaHUX Mo MyOIiKamito MUIIyThes cnoBa available at: Ta Bka3zyeTbcs eJeKTpoHHaA ajpeca.

[Ipuknaa moCUIIaHHS HA CTATTIO 13 CJICKTPOHHOTO BUIAHHS:
Barbara Chmielewska (2012), Differentiation of the standard of living of families in
countries of the European Union, Ukrainian Food Journal, 2(2), pp. 230-241, available at:
http://ufj.ho.ua/Archiv/UKRAINIAN%20FOOD%20JOURNAL%202013%20V.2%201s.2.
pdf

[Mpuknan mocunanHs Ha MyOIKaIiIo 13 €JIEeKTPOHHOTO BHIAHHS:
(2013), Svitovi naukovometrychni bazy, available at:
http://www1.nas.gov.ua/publications/q_a/Pages/scopus.aspx

Ipukaan odpopMieHHs CHUCKY JiTepaTypu:
Jlitepatypa

1. Josraus JI.€., dynykano I'.O. ®opMyBaHHS OpraHi3amiiiHO-eKOHOMIYHOTO MEXaHI3My
eQeKkTUBHOro ymnpasiiHHS mixnpueMmcrBoM [Emextponnuii pecypc] / JI.€. JloBraus,
I'.O. dynykano // Exonomiunmii BicHuk HTYY «KIII». — 2012. — Pexxum pmoctymy:
http://economy.kpi.ua/uk/node/376

2. WzmaitnoB C. Teopust skoHoMHuecknx MexaHusmoB (HoOemeBckas mnpemust 1o
sxoHomuke 2007 r.) / C. Uzmaiinos, K. Conunn, M. FOnkeBuy // Bonpockl 5KOHOMHKH.
—2008. —Ne 1. — C. 5-27.

3. Jlysam 10.5. OpranizaniiiHO-eKOHOMIYHUA MeXaHi3M 3a0e3Me4YeHHs PO3BUTKY
arpornpoMHCIIOBOTO BHUPOOHHMIITBA YKpaiHH: TEOPETHKO-METOMONOTIYHUIT acrhekT /
10.41. Jly3an // Exonomika AIIK. —2011. - Ne 2. — C. 3-12.

4. ®ecenko [.A. OpranizauniiiHO-eKOHOMIYHUIA MEXaHi3M YIIPaBIiHHSI PECYpCHUM
MOTEHINaIOM ByrienoOyBHUX mianpueMcTB / [.A. ®ecenko // BicHUK eKOHOMIYHOI
Haykd Ykpainu. — 2010. - Ne 1. — C. 138-142.

5. Aziz Karimov Economic Inefficiency and Shadow Prices of Inputs: The Case of
Vegetable Growing Farms in Uzbekistan // Procedia Economics and Finance. - 2013, —
Vol. 5, Pp. 403-412

6. Jinyou Hu, Xu Zhang, Liliana Mihaela Moga, Mihaela Neculita. Modeling and
implementation of the vegetable supply chain traceability system / Food Control. -
2013. - Vol. 30, Is. 1. - Pp. 341-353

7. Niels Fold State regulation of agro-industries in developing countries. Governance
systems in the vegetable oil industry of Malaysia and Zimbabwe / Geoforum. — 1998. —
Vol. 29, Is. 4. — 1998. - Pp. 393-412.

References
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