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IHHOBAIIIHHI TEXHOJIOTII XAPYOBHX BHPOFHHI|TB

VYIK 664.149:664.162.8

TECHNOLOGICAL PARAMETRS OF
HALVA WITH ISOMALT AND MALTITOL

A. Radchenko, O. Sokolovska

The sunflower halva recipe was optimized by replacing sugar and molasses
with isomalt and maltitol. A series of experiments were conducted to determine the
structural-mechanical indicators of halva samples, confirming the feasibility of using
isomalt and maltitol to create an alternative product to the high-calorie halva made
according to the classical recipe. Additionally, the technological parameters of its
production were justified.

Keywords: halva, energy value reduction, maltitol, isomalt.

TEXHOJIOI'TYHI TAPAMETPU BUPOBHUIITBA XAJIBA
3 I3OMAJIbTOM TA MAJIBTUTOJIOM

A.E. Paguenko, O.0. Coko/10BCbKa

Onmumizo8ano peyenmypy COHAUHUKOBOI XAN8U WAAXOM 3aMIHU YYKPY Mad
namoxu Ha izomanvm ma manbmumon. Ilposedeno ananis mexHono2iuHo2o npoyecy
Mma U3HAYEHO eman, Wo € BANCTUBUM NPOYECOM (HOPMYBAHHS CMPYKHYPHO-
Mexaniunux ma QizuKo-ximiuHux noKasHuxie axocmi xaneu. Ipynmyrouuce na yoomy
6710 CK1A0eHO NAaH NPOBeOeH sl eKCHEPUMEHMANLHUX O0CTIONCEHb.

Jna oyinku enaugy pisnux napamempis Ha AKICMb XAN8U GUKOPUCTIOBYBABCS
06a 3MIHHI napamempu MexHONO2IYHO20 NpoYecy, ye Yac Y6aploeaHHs md 4Hac
30U6aHHA KApamenvbHoi Macu. Ycmanoeneno, wjo npu 3amini yykopy-nicoky Ha
i3oManem, NAMOKU — CUPONOM  MANLIMUMONY Napamempu  NPUeOmy8amHHs
KapamenvHo20 CUpPOny 3MIHIOIOMbCA, d CAMe CKOPOUYEMbCA 4AC YaApIOGAHHA i
cknaoae 18...19 x6 00 macosoi uacmku cyxux pewosur naniegpabpuxamy 82 %. Yac
30ueanns kapamenvhoi macu mae ckiadamu 12...13 xe, danuil 3pasok nokasae
Haukpawji pe3yibmamu  Wooo 308HIUHL020 6UIA0Y, KOIbOPY MA MeKCmypu
npooyKmy.

Busnaueno, wo egexmuena 8’s3Kicmb  KapamenvbHO20  CUpony 3
i30MANbMOM mMa CUPONOM MATLMUMONIOM 3HUICYEMbCA Hecymmeo. Blazxicme
MAanbmumoiny MeHua 3a 8'a3kicms namoxu. Mansmumon € Marbmompiosor, aKa mMae
OLbUL HUZLKY MONEKYIAPHY 842y, HidC 2T0K03a abo pyKmosa (namoxa), momy 60Hd
ymeopioe meHut 8'a3ki pozuunu. B ceoto uepzy izomanem mac 6’azxicmv na 33 %
Oinvuty 8 NOPIGHAHHI 3 yyKop-nickom. Taxum YuHOM 8 A3KICMb YPIBHOBANHCYEMBCS
810N0BIOHO 00 NPOMOMUNY.
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Hocniooiceno 6nnué 3amiHHUKI6 YyKpy Ha RIHHY cucmemy HpoOyKmy 6
YYKPOSIll MACl ma 6CMAHOBILEHO, WO 3AMIHA YYKPY-NICKY HA I30MATbI Ma NAMOKU HA
cupon manbmumony nioguuye ninoymesopents na 7 %. Busnaueno, wo payionanonum
€ inmepsan 30ueanns 13...14 X6, cucmema HANEHCHUM HUHOM HACUYYEMBCS
oynvbawkamu nogimps. Iloxkasnux niocmitikocmi y 00CHIONCYBAHIU MOOETbHIl
cucmemi He GIOPI3HABCS 6I0 KOHMPOAbHOIL. JlOCIIOMNHCeH . OUCREPCHOCII NOKA3ANU,
wWo i30Manbm i MAIbMUmMon CRpusiioms YMEopeHHIo Oinvil OPiOHUX | PIGHOMIPHO
PO3NOOLNEHUX NYXUPYIE NOGIMPSL 8 KAPAMENbHIN MACI.

3a pezynomamamu docriodicents peanizo8aHo MONCIUBICIb BUKOPUCAHHS
i30ManbmMy ma MAarbmumony 6 peyenmypi Xauieu.

Knwouosi crnosa: xanea, 3menuienns enepeemuyHoi YyiHHOCHI, MArbmMumol,
izomanvm.

General problem formulation. In contemporary society, the
pervasive issues of obesity and overweight represent significant public health
concerns. Within the European Union, recent data indicate that a majority,
constituting 52% of the adult populace, currently grapple with either surplus
weight or clinical obesity. Moreover, an average of 17% of adults are afflicted
with obesity. The prevalence of obesity, a condition bearing heightened
health risks compared to mere overweight, varies across EU member states,
ranging from 8% (e.g., Romania and Switzerland) to exceeding 25% (notably
observed in Hungary and the United Kingdom).

Consumers are progressively discerning the attributes and utility of
low-calorie product categories, aligning with preferences for health-
conscious dietary practices, reduced caloric intake, and dental health
preservation. Consequently, a surge in demand for low-calorie offerings is
witnessed globally. Halva, a traditional confectionery item, distinguished by
its firm consistency derived from a blend of boiled sugar syrup, aerated
saponin-rich extract sourced from Saponaria officinalis, nougat, and either
sesame or sunflower paste (tahini), exemplifies this trend.

The utilization of sunflower seeds as a substitute for sesame in
sunflower halva, particularly prevalent in Eastern European nations, attests
to ongoing innovation in response to dietary requirements. Recognizing the
calorific excess exceeding 500 kcal/100 g in halva formulations, there
emerges a compelling need for sugar-free alternatives within this
confectionery segment [1].

This investigation is directed towards pioneering novel formulations
of dietary halva. A primary objective is the development of innovative
treacle-free and sugar-free halva mirroring the sensory and textural attributes
of conventional counterparts.

Analysis of recent research and publications. Research efforts are
aimed at developing methods to diversify the assortment of halva, particularly
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through various additives and production technologies. Scientists such as
Chuyko V.G. have proposed a new method of halva production involving
mixing durations (2.5-3 min, at temperatures of 40-50°C for ground
sunflower mass and 135-145°C for beaten caramel mass), utilizing an extract
of licorice root as a plant raw material extract. Additionally, researcher
suggested adding grains of millet, corn, or rice in quantities of 15-30% to the
mixed mass. This method allows for reducing the amount of fats and the
caloric content of halva [2].

Boloban L.G. discusses the use of various components to create
halva with health-promoting properties. The halva contains caramel mass,
protein mass from flax seeds or flaxseed meal, and special additives in
specific proportions. This halva is dietary and has high biological value [3].

Chuyko V.G. and Shulaev V.M. propose halva using sunflower mass
and a foaming agent of licorice root extract. This method improves the taste
by eliminating bitterness and negative effects on blood formation [4].

Researchers [5] propose nut-sunflower halva, using heat-treated
peanut kernels at temperatures of 180-220°C, and sodium bicarbonate as a
foaming agent (0.009+0.010). As a result, there is an improvement in
organoleptic indicators, reduction of defects, and energy consumption.

In the work [6], the author proposes a method of halva production
using licorice root extract or tea seed decoction and plant grains (rice and/or
millet, and/or corn), enhancing the biological value and extending the shelf
life of halva.

Kholodnyak L.V., Kholodnyak O.G., and Lyimar A.O. have
developed a method of obtaining halva from pumpkin seeds, which enhances
the therapeutic and prophylactic properties of halva [7].

However, the assortment of halva with reduced sugar content
remains rather limited. This can be explained by various factors such as high
cost, market demand, production complexity, and raw material availability.
Demand for halva production with reduced sugar content is increasing and
will continue to grow, with maltitol playing a significant role in meeting this
demand. Among permitted sugar alcohols, maltitol is closest in properties to
sugar and related syrups, thus maltitol syrups can substitute glucose syrups.

The aim of this study was to find the technological parameters for
replacing sugar with isomalt and molasses with maltitol syrup in halva
technology. The object of this study was technology of halva with isomalt
and maltitol.

For halva with isomalt and maltitol was used: sunflower seeds of
industrial mixture of 2023 harvest (in accordance with DSTU 4843:2007) [8];
granulated sugar (in accordance with DSTU 2316-93)[9]: drinking water (in
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accordance with DSTU 7525:2014) [10]; isomalt (KUK, Germany); maltitol
syrup (Cargill, Maltidex™16311, 76%)

It was used a traditional method to make caramel mass: whipping
concentrated caramel syrup with soap root extract.

Determination of moisture and dry matter content according to
DSTU 4910:2008 "Confectionery products. Methods of determining the mass
fractions of moisture and dry substances™ [11].

Determination of effective viscosity using rotary viscometer
"Rheotest-2" in accordance with the instructions for using the device and the
research methodology [12].

Study of foaming ability and foam stability according to Luré
method [13].

Evaluation of organoleptic characteristics: GOST 5897-90
"Confectionery products. Methods of determining organoleptic indicators of
quality, size, net weight and components".

To calculate the reliability of the obtained results, it was used the
Student coefficient (tST) for the accepted level of dependence P > 0.05 and
the corresponding (n — 1) number of degrees of freedom.

Presentation of the main research material:

A review of the sources indicated the feasibility of using isomalt and
maltitol in a technology for halva with reduced calorie content and glycemic
index. An innovative product concept presented in Table 1 has been
developed.

Table 1
Innovative concept of the product
Indicator name | Characteristics Implementation
sources
Product The new product is a Achieved
concept confectionery based on | through the use of

sunflower seeds and the use of | sugar substitutes
sugar substitutes, which has | with lower calorie
reduced calorie content and | contentand glycemic
glycemic load, acting as a | index, which have
product with an average GI. The | similar  structural-
production process is simple to | mechanical

execute with low cost compared | properties to sugar
to the prototype. Ready for | and syrup.

consumption
Assortment The assortment formation is | Assortment

achieved by varying the recipe | formation is carried
composition, namely using raw | out considering the
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materials for preparing "Protein
Mass."

forms of
implementation and
achieved through the
possibility of using

various plant raw
materials.
Target B2C (HoReCa sector, wholesale | Achieved  through
audience and retail trade counterparts) | the opportunity to
B2B (consumers leading a | market the
healthy lifestyle, vegetarians, | confectionery
overweight individuals, | product in any food
consumers with insulin | industry
resistance) establishment.
Competitive Biological value with reduced | Achieved  through
advantages calorie content, a product in the | the use of sugar

medium Gl group,

substitutes — isomalt

corresponding to modern trends | and maltitol.
in food technology.
Organoleptic | A confectionery product with a | Achieved  through
properties tender homogeneous structure, | the developed
porous and vaguely expressed | technology of sugar
fibrous-layered consistency | extraction, syrup,
without crumbling when cut, | and their
non-sticky dry mass, creamy | replacement  with
color. Sunflower taste and | isomalt and maltitol.
aroma, without signs of
bitterness and  moderately
sweet.
Product 50 ¢ Recommended daily
weight consumption

Storage period
and conditions

From 45 to 90 days

Storage duration
depends on
packaging,

temperature at

18+3°C, and relative
humidity > 75.0%.

Excluding granulated sugar and syrup as key components of the
recipe affects the structure and flavor characteristics of the confectionery
product, as demonstrated in the concept of the developed product. Analysis
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of the technological process of halva production showed that the main
changes are necessary only in certain elements of the process. It was found
that the key stage is a technological operation involving the simultaneous use
of granulated sugar and syrup to prepare caramel syrup. This operation
determines the structural-mechanical and physicochemical characteristics of
halva. At this stage, it is necessary to replace granulated sugar with isomalt
and syrup with maltitol. Based on this task formulation, ways to implement
the innovative concept were formulated, as outlined in Table 2. Research on
the impact of using isomalt and maltitol on the technological process of halva
production at various stages allows for the realization of the innovative idea
- creating a recipe, production technological scheme, and obtaining a high-
quality product with reduced calorie content and glycemic index.

To improve, the basic recipe for sunflower seed halva was used [14].
The presented recipe was implemented by preparing a sugar syrup, where
isomalt was used instead of granulated sugar, and maltitol instead of syrup.
This allowed for obtaining caramel mass with less sugar.

Table 2
Implementation strategies of innovative concept
Ne Potential parameter
changes Measures and objectives
1 Determine organoleptic indicators of
Taste experimental model systems

2 Study the parameters of preparing

caramel syrup with isomalt and
Caramel syrup boiling maltitol until the dry matter content w
temperature =80-85%

3 Investigate the effective viscosity of
caramel syrup made with isomalt and
maltitol, and compare the results

Effective viscosity of obtained with the reference
caramel syrup formulation

4 Influence of sugar
substitutes on caramel Study changes in foaming and foam
mass formation: stability in the caramel mass system
- foaming ability; with sugar substitutes and determine
- foam stability; - the whipping interval until a dispersed
whipping time; system with density p=1.1...1.15
- dispersion composition | g/sm? is obtained

5 Calculate and develop the recipe for
Recipe and production the new product, analyze the recipe
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composition of halva with isomalt and
maltitol, develop a production
technological scheme highlighting the
main production stages, compile
equipment and technological scheme
6 Study the influence of isomalt and
maltitol on organoleptic,
physicochemical, microbiological
quality indicators and compare the
obtained data with the requirements of

Quality indicators regulatory documentation
7 Study the biological, energy, and
caloric value of halva with isomalt
Nutritional value and maltitol
8 Calculate the glycemic load of classic

sunflower halva recipe and new
product and compare the results,
determine the product group
Glycemic load according to glycemic load

We started the experiment by replacing granulated sugar with
isomalt and molasses with maltitol according to the classic halva preparation
technology parameters: syrup boiling time t= 20 - 60 s and whipping time of
the caramel mass with soapwort extract T = 15 - 60 s; and the ratio of recipe
components [14]. To create the new halva recipe, it was decided to choose
the optimized technological parameters.

It was used four samples with different combinations of boiling time
and whipping time of the caramel mass. Working variants with experimental
samples and their studied graduations presented in Table 3.

Table 3
Working variants with experimental factors
Variant Boiling time [min] Whipping time [min]
Variant1— a; by 15 12
Variant2— a1 b 15 18
Variant 3— a, by 25 12
Variant4 — a, b 25 18

Additionally, variant 5 was used as a control sample with the same
parameters as in the classic technology. The ratio of protein mass remained
unchanged, in accordance with the classic technology. Organoleptic
evaluation of all produced samples of halva was performed, and the results
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are presented in Table 4. The sample produced according to variant 4 stands
out for its pleasant appearance, color, and texture. According to the
experimental results, boiling time has the greatest influence on the quality of
the caramel mass. The optimal amount of dry matter (DM) in the caramel
mass after boiling for halva is 80-85%. If the DM content is below 80%, the
mass will be soft and sticky, while a content above 85% will result in hard
and brittle halva.

Table 4
Organoleptic characteristics of halva samples with sugar substitution

Halva Appearance Color Texture
Samples
Variant 1 | Fat homogeneous | Slightly dark - due

mass with glossy to lack of shine,

surface with slight | white caramel

stickiness colors Soft chewy
Variant 2 | Fat homogeneous | Pleasant color -

mass with glossy well-beaten caramel

surface with slight | mass with bright

stickiness white color Soft chewy
Variant 3 | Homogeneous dry without

mass of proper shedding when

shape, not sticky, | Slightly dark - due | cut, not chewy,

easy to cut to lack of shine slightly soft
Variant 4 | Homogeneous dry | Pleasant color - without

mass of proper well-beaten nougat | shedding when

shape, not sticky, | with bright creamy | cut, not chewy,

easy to cut color slightly soft
Control at homogeneous slightly soft

mass with slight Acceptable color,

stickiness not chewy

Caramel syrup consists of a mixture of granulated sugar and
molasses, which prevents the crystallization of the finished product.
According to the traditional recipe, warm water and granulated sugar are
poured into a container, heated to a temperature of t = 138-140 °C, and
molasses is added in a ratio of 1:2 to sugar. All components are mixed and
boiled at the same temperature until the moisture content w = 14...19%. In
our case, isomalt was dissolved in water, boiled at the same temperatures,
then maltitol was added and boiling continued until the dry substance content
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w = 80...85%. The drying method was used to determine the dry substance
content for each sample (see table 5). Experimental studies have shown that
the optimal parameters for preparing caramel syrup with isomalt and maltitol
are boiling for t=18...19 - 60 s to a mass fraction of dry substance w = 82%
and whipping time 12...13 - 60 s. This indicates the influence of using sugar
substitutes on this parameter, which is T =20 - 60 s according to the classic
recipe. This is explained by the fact that the viscosity of isomalt exceeds the
viscosity of granulated sugar by 33%. According to organoleptic indicators,
the caramel mass had a transparent light-yellow color, without cloudiness,
which corresponds to the regulatory documentation.
Table 5
Parameters for preparing caramel syrup depending on the boiling time
P>095,n=5
Boiling time (t), 160 s

15...16 | 18...19 | 20...21 | 23...24
Content Dry Substance, (w)
% 78 82 87 92

Boiling temperature (tx), °C 140 138 139 140

Indicator name

The obtained results became the basis for studying the effective
viscosity (EV) of caramel syrup made with isomalt and maltitol, and the
results are presented in Figure 1.

n 103 Pa s

4.5
4
3.5
3
2.5
2
1.5
1
0.5
0

t
20 30 40 50 60 70 80 90

Fig. 1. The effective viscosity (EV) of caramel syrup: 1) MS "'sugar-syrup 1:2"
(control); 2) MS "isomalt-maltitol 1:2""
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It was found that the lowest values of effective viscosity (EV) are
observed in the system at a temperature of t = 90 °C. Gradual increase in
temperature in the range from t = 20 to 50°C led to a noticeable decrease in
EV of model systems. This can be explained by the characteristics of sugar
and sugar substitutes. In the temperature range of t = 50...90°C, the value for

the control model system is=3.77...1.89 x 10 - 3 Pa's, and for the "isomalt-
maltitol" model system it is 1 = 3.43...1.72 x 10 - 3 Pa-s. This is because
isomalt has a higher viscosity (n=1.5...2.5 x 10 - 3 Pa-s) compared to sugar

(m=1.0...1.2 x 10 - 3 Pa), while the EV of maltitol is 35% less than that of
syrup. However, when used in combination in a ratio of 1:2, the EV of the
system is balanced, so the decrease is not significant — the viscosity of
maltitol ism = 2.5 x 10 - Pa-s, and of syrup — = 3.5 x 10 - 3 Pa‘s. Maltitol
is maltotriose, and syrup is a mixture of glucose, fructose, and maltose.
Maltotriose, having a lower molecular weight, forms less viscous solutions.
To confirm the obtained data, additional studies were conducted on model
systems: MS6 — 10% sugar solution and 10% syrup solution; MS7 — 0%
isomalt and maltitol solution, at a temperature of t = 20 °C. The results

showed that in MS6, the average EV value is 1 =25.5 x 10 - 3 Pa's, while in

MS7 itisn=23.5 x 10 - 3 Pa‘s. As the temperature decreases, the Brownian
motion of water molecules in the system becomes ordered, resulting in the
formation of a syrup framework.

Another important factor in halva production is the whipping time
of caramel mass. The influence of whipping time is also significant;
increasing or decreasing the whipping time of the caramel mass directly
affects the quality of the final product. This process occurs at a temperature
of t = 105...110°C for a duration of T = 15...20 x 60 s according to the
classical recipe. To obtain halva with a fibrous stable structure, it is necessary
to saturate the dense and viscous caramel mass with air.

At this stage, a foaming agent (2% of the total mass of caramel mass)
is used. During whipping, the caramel mass becomes a white porous mass
that can be easily mixed with protein semi-finished products. The quality of
the caramel mass lies in its ability to be drawn into a long, thin, uniform
thread with moisture content within w = 3.5...5% and density p = 1.1... 1.15
g/cms,

Considering the substitution of sugar with isomalt and syrup with
maltitol, changes in the foaming process of the system (FA) were
investigated. For this purpose, the following MS were used: 1) MS "sugar-
syrup" (control) before whipping; 2) MS "sugar-syrup" (control) after
whipping; 3) MS "isomalt-maltitol".
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Fig. 2 Foam-forming ability of caramel mass: 1) MS "'sugar-syrup" (control)
before whipping; 2) MS "'sugar-syrup'* (control) after whipping; 3) MS "isomalt-
maltitol"

Foam-forming ability increase in case of using MS "isomalt-
maltitol" comparing to control.

Thus, experimental studies have confirmed the feasibility of using
isomalt and maltitol to create an alternative product to high-calorie halva
according to the classical recipe, as well as justified the technological
parameters for the production of halva using isomalt and maltitol were
corrected, in particular, the caramel mass ummmrn time t= 18...19 - 60 s
and t=12...13 - 60 s (whipping time).

Conclusions. The possibility of using maltitol and isomalt in the
technology of low-calorie halva with reduced glycemic load has been
determined. An innovative concept has been developed, and indicators
informing about the change in structural-mechanical and organoleptic
parameters during recipe modification have been studied. It has been
established that the caramel syrup cooking time is reduced to 18..19 minutes.
The effective viscosity of caramel syrup with isomalt and maltitol syrup is
insignificantly reduced. The foaming ability of the foam system for halva is
increased. Further research prospects include the development of a recipe and
technological scheme for halva production using isomalt and maltitol.
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JOCJIIXXEHHS IOH3B’SI3YBAJIBHOI 3IATHOCTI BLJIKIB
PUCOBOTI'O TICTA 3A HAABHOCTI ITIOJIIIIITYBAYIB

H.O. Bopogikosa, O.M. Illanina, T.B. 'appum

Haseoeno easicnusi acnekmu cmany xomniexcy Oinkie ma npomeinas y
6OPOWHANOMY MICMI, WO MAE BeNUKe 3HAYEHHS 051 POZYMIHHA MONCAUBUX CNOCODI8
KOHMPOIO 34 CMPYKmyporo Oeseniomenoso2o micma. Jocniodtceno 30amuicme OUIKiG
pucosozo H6opoutna, 3 000a8aHHAM 000a8oK noodicaxapudnoi ma 0OinKoeoi 0ii, 00
YmBopeHHs 10Ho8uUxX 36'a3Kie.. Ompumani pe3yiomamu CnpamMo8ani Ha NOKPAUJEeHHS
CMPYKMYPHO-MEXAHIYHUX 8IACMUBOCmell 0e321I0MeH08020 OpINCONCO8020 Micma
ma xnioa.

Knrouogi cnosa: pH, sicenamun, azap, pucoge 60pouo.

STUDY OF THE ION-BINDING CAPACITY OF RICE DOUGH
PROTEINS IN THE PRESENCE OF IMPROVERS

N. Borovikova, O. Shanina, T. Gavrish

Hydrophobic interactions between nonpolar groups of protein molecules play
a major role in the formation of the protein framework. These interactions contribute
to the folding of protein chains and the formation of a structure.

Oxidation-reduction reactions also play a significant role in creating the
structural framework of the dough. During mixing of the dough in an air atmosphere,
sulfhydryl groups are oxidized by oxygen, which leads to the formation of disulfide
bonds. This process strengthens the protein structure, increases its elasticity and
strength.

Dough is a complex system with various rheological properties, which can
manifest as properties of an elastic body and a viscous liquid, depending on the
conditions. These properties include viscosity, elasticity, elasticity, plasticity,
relaxation and depend on such factors as the amount of deformation and its nature,
flour strength, dough moisture, dough processing temperature, formulation and
properties of the starting materials.

Changing the pH of the environment also affects the structural interactions in
the dough. A decrease in the pH level leads to a decrease in structural interaction
forces, while an increase in the pH level can lead to an increase in these forces.
Experimental studies have shown that the use of gelatin and agar significantly affects
the buffering properties of flour. During the first stage of acid titration, it was noticed
that the character of the curved water-flour suspensions differs in the stage of initial
titration in the pH range up to 5 after the addition of gelatin and agar. These data
testify in favor of a possible change in the surface charge of protein molecules.
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Addition of gelatin (0.5% to flour) changes the buffer capacity of suspensions.
The decrease in the pH value after the addition of gelatin indicates that the test sample
is the most capable of binding H+ ions, so the decrease in the pH of the system occurs
more slowly. For example, the rate of decrease in pH when adding 4 ml of acid during
titration is: for rice flour - 0.319 units/ml (control sample), 0.108 units/ml (with the
addition of gelatin without flour), 0.312 units/ml (with the addition gelatin and flour);
0.254 (with the addition of agar without flour), 0.306 (with the addition of agar and
flour).

Key words: pH, gelatin, agar, rice flour.

I[MocTranoBka mpodjeMu y 3araabHOMYy BHIJsiAi. B ocranHi pokn
cTaja JyXe aKTyaJbHOI TpoOJeMa HEMEepeHOCHMMOCTI Oinka, sKui
MICTUTBCS B 3JTaKOBHX KYJIbTYpax, BiJoMoro sik rioTeH. Crocrepiraetbes
3pocTarova KiIbKICTh JIFOJICH, SIKi CTPaXKAaloTh Bij meiiakii abo ajeprii Ha
roTeH. 111 3aXBOpIOBaHHS € HEOE3MEYHUMHU Yepe3 Te, M0 TIIFOTEH MiCTHThCS
HE JIMIIE B MPOAYKTAX, TAKHX SIK XJIi0, MaKapoOHHI BUPOOW Ta KpymH, a il y
0araTbOX IHIIMX TPOAYKTAaX, TaKUX SK COYCH, Hamoi, M’sCHI
HamiBhaOpHKaTH, KOHIUTEPChKI BUPpOOH Ta iHIe. Ha xaiib, Ha ChOrOqHIIITHI i
JICHb HEMa€ JIKIB [uisd nenmiakii. JI'omsM, siki CTpakaaroTh Ha If0 XBOpPOOY,
HEOOX1THO MOCTIHO JOTPUMYBATHUCS OE3TIIIOTEHOBOT JIIETH.

Ha cboronuininiii eHs nonyisipu3ailisi 0e3rII0TEHOBOTO Xap4yBaHHsI
CTUMYJIIOE ~ BUPOOHHUKIB  INPOAYKTIB  IIOJEHHOTO  CIHOXHMBaHHI  JIO
BHUKOPHCTaHHSI albTEepHATUBHUX BHUIIB OopoinHa. Lls TeHnmeHuis mo3Bosse
MaKCUMAaJbHO BHKOPUCTOBYBATH IMOTEHIIAN KPYI'SHUX KyJIbTYp, 30KpeMa
pHCy, KYKypyHI3W, TPEUKH, COpro Ta iHIIMX. BoHa crpusie po3IIHpeHHIO
ACOPTHMEHTY  BITYM3HSHUX  OC3IJIIOTEHOBHX  MPOJYKTIB,  HAJAI04d
BUPOOHMKAaM MOXIIUBICTh OLJbII TIOBHO BUKOPUCTOBYBATH BHUPOOHHYI
pecypcH, a CIOXKMBayaM - OTPHMYBATH IPOAYKTH BHCOKOI SKOCTI 3a
JOCTYITHUMU I[IHAMH.

B Vxkpaini Bke po3poOI€HO MIUPOKUIT aCOPTUMEHT Oe3TITIOTEHOBOI
MIPOAYKIIii, KA BKIIOYa€e XJ1000ymI0dHi, MaKapOHHI, KOHAUTEPCHKI BUPOOH,
XapyoBi KOHIEHTPATH Ta MPOAYKTU ITUTAYOro xapuyBanHs. [Ipore, icHyIOTh
JIBI OCHOBHI MpoOieMH, SKi 3aHIIAIOThCS HeBHpimeHumu. [lo-mepire, me
JOCSTHEHHS CTPYKTYPH NPOAYKTIB, IIO HE IIOCTYNAEThCI BHpodaM 3
MIeHnYHoro GopomrHa. Lle BaxIMBO I 3aJOBOJICHHS BUMOT CIIOKHBAYiB
JIO SIKOCTi 1 TeKcTypu mpoaykTiB. [lo-apyre, BasKIMBO IMiIBUIIUTH XapUIOBY
LiHHICTG OE3TIIOTEHOBHX TPOMYKTIB, 3a0€3MEYMBIIM iX BiJNOBIIHUMH
MMOKMBHAMH PEYOBHMHAMHU Ta BiTaMiHamu. Po3B'sBaHHA [UX mpoOiIeM
JI03BOJIUTh PHHKY OE3IIIIOTEHOBHX IPOAYKTIB MOJANbIE PO3BUTOK Ta
3aJI0BOJICHHSI TOTPEO CIIOKUBAYIB.

AHani3 octaHHiX aocaikeHb i myOmikamiii. 3a KTacHIHEIMH
penentypamMu OE3TIIOTEHOBOrO Xyiba HaHdacTtimie BHKOPHCTOBYIOTH
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0OpOIITHO pHCOBE, KYKYpyA3sHe a00 iX KOMOiHaIii y pi3HuX mporopisx. i
BUJIU OOPOIIHA BiJIAIOTH NIEPEBary 3aB/sIKH BUCOKOMY BMICTY KPOXMaJIIO Ta
HeWTpanbHOMY cMakoBoMy mpodimo. JlochmiukeHHs pUHKY XJiba Ta
xJ11600ymouHNX BUPOOIB B YKpaiHi, IMpoBefeHe HAayKOBISIMH JIEBIBCHKOT
MONIITEXHIKH, MiATBEPANIIO, IO TOJOBHUMH HAMpPsSMaMH y BIPOBAKEHHI
IHHOBaIi{ Ha BITYM3HSHUX MiANPUEMCTBAX € BUPOOHHUIITBO XJI1i0a 3 pUCOBOTO
Ta KyKypyazsHoro 6opoinsa [1]. [IpoaykTu 3 pucy MaroTh HH3KY IepeBar,
BKJIIOYAIOYM TIOBHOIIHHMI aMIHOKHCIOTHHH CKJIaJ, JIETKOYCBOIOBaHi
BYIJIEBOJIM, TiMOAJEPreHHICTh, a TaKOXK BOHHM 3al00IraloTh CHHEPE3UCY
(BifmisieHHs] PiZMHY BiJ T€I0) i MalOTh BIACTUBOCTI BigoOimoBanus [2]. Y
BHUPOOHHLTBI KOHAUTEPCHKUX 1 MAKaPOHHUX BUPOOIB, MPOIYKTIB JIETHYHOTO
Ta JUTSYOTO XapuyBaHHS YacTO BUKOPUCTOBYIOTH PHUCOBY KpyIy i moGiuHi
MPOAYKTH 11 BUPOOHMITBA, TaKi SK PHCOBY MYKY, pUCOBE OOpOIIHO Ta
pHcoBHIA KpoxMmais [3, 4].

PucoBe OOpOIIHO BOJO/AIE HIMPOKMM CIEKTPOM  TPHPOAHUX
MIKpOEJIEMEHTIB, BITaMiHIB 1 MiHEpaJIbHUX PEYOBHMH, IO POOHUTH HOTroO
BEIIbMU KOPDUCHUM Yy XapuyBaHHi. OfHI€I0 3 KIIOUOBUX OCOOIMBOCTEH
pucoBoro OopoirHa € Horo BUCOKH BMICT Kpoxmamo (moHan 80%), sikuii
JIETKO TIEPETPABIIOETHCS Ta 3aCBOIOETHCS OPraHi3MOM. BiMiHHOIO pHCOIO
L[bOT'0 IPOAYKTY € TaKOXK HU3bKUH BMicT KiniTkoBuHH (0,4-0,5%) 1 MOHO- Ta
nucaxapumis (0,4-0,5%) [5].

BcranosieHo, 1o prcoBe OOpOIIHO Ma€ TUTPOBaHY KHUCIOTHICTh Ha
piBHi 2,2 rpangycu. lle 3HaueHHs: o0ymoBieHe iforo ximiuauM ckiagom. [lin
Yyac BUPOOHUIITBA PUCOBOTO OOPOIITHA BUAAISIOTHCS OOOJOHKHU Ta 3apOJOK
pucy, ToMy OOpOIITHO MiCTHUTh OOMEXKEHY KUIbKICTh OPTaHiYHUX KHUCIIOT, 10
BioOpakaeThes y 3HaueHHi pH (5,65-5,7 onuHuIb 3a IPUIIaIoM).

Ha choromui BHKOpPHCTaHHSI TPOIAYKTIB TEpepoOKH pucy y
0E3IIIIOTEHOBUX BHPOOaX Ma€ JOCHTh MIMPOKHUH NocBiA. CriBBiJHOLICHHS
BiTaMiHiB, MIKDOGJIEMEHTIB Ta KPOXMAII0 HaJga€ NI€ETHYHOMY IPOAYKTY
KOpHUCHI BiacTuBOCTi. Po3poOieHo pernentypm Oe3rIIOTEHOBOTO Xtida,
MaQiHiB, XPYCTKHX XJIOLIB, MeUnBa, OICKBITIB, MAKAPOHHUX BHPOOIB 1 T.JI.
[18]. OcHoBHI HamPsAMH BUKOPUCTAHHS PUCOBOTO OOPOIITHA y X MPOAYKTaX
BKJTIOYAIOTH PO3POOKY CyMilIeii KpOXMalliB 3 pUCOBUM OOPOIIIHOM Y Pi3HHX
MIPOTIOPIIAX, BHUKOPUCTAHHA (EPMEHTHHX TIpermapaTiB, 3aCTOCYBaHHS
CTPYKTYpOYTBOPIOBAYiB TOMiCaXapHIHOI Ta OLIKOBOI IPHUPOAH Ta 1HIIIE.

Meta cTaTTi — BCTAHOBIICHHS MOXXITUBHX B3a€MOJii MiXX PHCOBOIO
OOpOITHSHOIO CHPOBHHOIO Ta PI3HUMH CTPYKTYpOYTBOpIOBadaMH 3a
JIOTIOMOT'OF0 THTPUMETPHYHOT'O aHATI3Y.

Buxnan OCHOBHOTI'O Marepiary JOCJTiIKEeHHS.
HaitinopMaTuBHIIIIM METOIOM [T BU3HAYEHHS KITBKOCTI 3B'I3aHUX 10HIB
H+ ta OH- € moTeHIioMeTpUYHE TUTPYBAHHS, SIKE I'PYHTYETHCS Ha OydepHiit
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3maTHOCTI OinkiB. B3aemomisi mocmimpkyBaHMX 100aBOK 3 OydpepHHMH
pO3YMHAMH MOXKe OyTH BH3HAuUCHA 32 HECHIBIAIaHHIM KPHBHX, OTPUMaHUX
€KCTIEPUMEHTAJIbHUM Ta TEOPETHYHUM IIUISTXOM.

JocnimpkeHHio mijigaBaay BOJHO- OOPOIIHSHI CYCIIeH3ii Ha OCHOBI
PHCOBOro OOpOIIHA 3 )KENATHHOM Ta arapoM Xap4OBHMHU Ta iX CyMIIIIIIO.

Junist TUTpYBaHHS BOJHO-OOPOIIHSHUX CYCIIEH31H BUKOPHCTOBYBAIIU
naboparopHuii pH-MeTp Ta MarHiTHy MilIaJKy.

KinpkicTs 3B’s13aHMX 1OHIB BOJHIO Ta TiAPOKCWIBHUX Tpyn 1 %-Boi
BOJIHO-OOpOIIHSIHOT ~ CycreH3il  BH3HAuYald  CTaHAApPTHUM  METOJIOM
MOTEHIi OMETPUYHOTO TUTPYBaHHsI [6].

ExcriepuMeHTanbHUMHM ~ JIOCHIDKEHHSAMH ~ BCT@HOBJIGHO,  LIO
3aCTOCYBaHHS JKEIATHHY Ta arapy MOMITHO 3MiHIO€ Oy(depHi BIaCTHUBOCTI
OopomHa. Ha mnepmioMy ertami TUTpYBaHHsS 3AiHCHIOBAJIA KHCIOTOMO.
Ha puc. 1 Ta 2 HaBeneHO pe3y/ibTaTW THUTPYBaHHS Ha MPHKJIAli BOJHO-
OOpOIIHAHMX CYCNeH3ii 3 JIOAaBaHHSIM J>KeJaTHHY Ta arapy Ha OCHOBI
pucoBoro doportHa. Tpu 3 HOTHPHOX KPUBHX OTPUMAHO EKCIIEPUMEHTAJIBHO,
YEeTBEPTY — PO3PaXyHKOBUM IIIIXOM BCTaHOBIEHO, 110 XiJ KPUBUX BOJHO-
OOpONIHSHUX CYCIIEH31l He CIIBMajae Ha eTarli MoYaTKOBOTO TUTPYBAHHS B
intepBaii pH 1o 5 (3a mongaBaHHs jxenaTHHy Ta arapy). Taki gaHi cBimg4aTth
Ha MiJTBEP/PKEHHS MOXIJIMBOI 3MIHH TIOBEPXHEBOrO 3apsiay OLIKOBHX
MOJIEKYII.

[H7]

¥

[HO

Puc. 1. Kiabkicrs 38°s13anux ionis H* ta OH 3a pi3Hoi Beanuunu pH
cepeIOBHLIA NPHU J0JABAHHI KeJIATHHY

JonaBanns xenatuy no cycnensii (0,5% no 6opomrHa) npu3BoaUTh
110 3MiHN Oy(hepHOI EMHOCTI, IO TPOSIBIISIETHCS Y 3HIKEHH] 3HadeHb pH. Le
CBITUMTH PO 3HATHICTH JOCITIHKYBAHOTO 3pa3ka 3B's3yBaté ioHM H+ Ta
YHOBiIBHIOBATH Tiporiec 3HKeHHs pH. Hanpuxitan, temn 3amkenss pH i
Yyac TUTPYBaHHA IS Pi3HUX BUMankiB ckimagae: 0,319 on./mi s prcoBoro
6oporrHa (KOHTPOIbHNUH 3pa3ok), 0,108 ox./mMi1 3 TomaBaHHAM KenaTuHy 6e3
6opomrHa, 0,312 ox./mMa 3 ToAaBaHHAM >KeNaTHHY Ta OoporHa, 0,254 ox./mMn
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3 JIofaBaHHAM arapy 0e3 OopomrHa Ta 0,306 om./mMIT 3 JoJaBaHHAM arapy Ta
O6opomHa. Ha puc. 3 mpexcTtaBieHi pe3yabTaTH THUTPYBAaHHS BOJIHO-
OOpOLIHSHIX CycHeH3in 3 CyMICHUM BHUKOPUCTAHHAM
CTPYKTYpOYTBOPIOBAYiB

[H7]

[OH]

Puc. 2. Kinbkicrs 38’°s13anux ionis H* Ta OH" 3a pi3noi Besmunaun pH
cepeJOBHLIA NPHU J0JaBAHHI arapy
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Puc. 3. Kiabkicrs 38°s13auux ionis H* ta OH 3a pi3Hoi Beanuunu pH
cepeIOBHLIA NMPU CYMiCHOMY BHKOPHUCTAHHI CTPYKTYPOYTBOPIOBaYiB

AHami3 KpPHBHX [IOCHI[UKEHHS KUTBKICHO MIATBEPIXKYE, IO
3B'I3yBaHHS 10HIB BOAHIO JKEJIIATHHY Ta arapy € HeaguTuBHUM. Lle sSBHO
BKa3ye Ha B3a€EMOJII0 MIX TOTicaxapyuaaMy Ta OLIKaMU y BOAHOMY pO3YHHI
ITiJ] 9ac MPOIECy TiCTOBEICHHS.

BucHoBku. ExcriepuMeHTanbHI JOCTIDKEHHS IIOKa3aid, IO
JIO/IaBaHHS KEJATUHY Ta arapy BIUTMBA€E HA MOBEAIHKY BOIHO-OOPOIIHIHUX
cycrieH3iif, 0coOOIIMBO Ha eTarli IOYaTKOBOTO THTPYBaHHS B miama3oHi pH 5.
BusiBneHo, mo mi 3MiHA MOXYTH OyTH TIOB'S3aHi 31 3MiHOIO MOBEPXHEBOTO
3apsiny OinKoBHX Moiyekyn. JlomaBaHHS 10OAaBOK IO CyCIEH3ii IPU3BOANTH
110 3MiHH Oy(epHOI EMHOCTI, IO BUSBISIETHCS y 3HIDKCHHI 3HadeHb pH. Le
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CBIIYUTH TPO 3AATHICTH JIOCHIKYBaHHWX 3pasKiB 3B's3yBaTd ioHum H+ Tta
YIOBUIBHIOBaTH —Tporec  3HIKeHHS pH. Pesymbratm  TtuTpyBaHHS
MiATBEP/KYIOTH  IIi  3MIHM Ta BKa3ylOTh HAa 3HAYHUM  BIUIUB
CTPYKTYpOYTBOpPIOBaYiB Ha Oy(epHi BiIacTHBOCTI OOpoIIHa.
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INEPCHHEKTHBA BUKOPUCTAHHS IIEPETUHOK
BOJIOCBKOI'O I'OPIXY B TEXHOJIOTI'II BYJIOYHUX BUPOBIB

O.I. lInpaxkoBa-Kamenioka, A.JL. Porosa, L.B. Yoni

Tlpeocmasneno pesyivmamu  OOCHIONHCEHb MONCIUBOCH]  BUKOPUCTAHHS
6MOPUHHOL CUPOBUHU, WO HAKONUYYEMbCS NIO 4AC NEPepOoOKU BOJIOCHKUX 20DiXie
(nepemunok) y mexuonocii 6Oyrounux eupobig. Pexomenoosane 0dosysanms
NOOpIOHEHUX 20pIXOBUX nepemuHoK cmanosumsv 2,5 ma 5% 6i0 macu 2omoeozo
npooykmy. Bmicm 100y ¢ makux eupobax cknadac 85,1 ma 170,1 mxe/1002, maxodic
BOHU XAPAKMEPUIVIOMbCS MEHULOIO0 KANOPIUHICTIO | GUIYUM 8MICIOM KNITNKOBUHU.

Kntouosi cnosa: 6e36i0x00He 8UupoOHUYMBO, 6MOPUHHA CUPOBUHA, OVIOYHI
8UpoOU, 20pPiX08i NEpemuUHKI, B0JIOCHKIll 20piX, 30a2aueHHs 1I0O0OM.

PROSPECTS OF USING WALNUT MEMBRANE IN BAKERY
TECHNOLOGY

O. Shydakova-Kameniuka, A. Rogova, |. Choni

In the food processing industry, as a rule, multi-component raw materials are
used, but mainly only one main component is subject to extraction. This leads to the
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fact that only a small part of the raw material (15-30%) goes into the composition of
the final product, and the rest is considered waste, which usually contains a
significant amount of useful substances. Scientists and practitioners of the industry
research the chemical composition of secondary raw materials, offer technologies for
their use for the production of food products of increased biological value.

The article presents the results of research into the possibility of using
secondary raw materials for the processing of walnuts (membranes) in the technology
of bakery products. It was established that the content of iodine in walnut membranes
is 4200 ug/100 g, which is significant in view of the daily human need for this
substance. The recipe for the bakery product "Vanilla Bun™ was chosen as the control.
Nut membrane powder was introduced at the stage of dough kneading after
preliminary mixing with wheat flour. The additive was applied in the amount of 2.5;
5.0 and 7.5% of the weight of the finished product. It was established that the
introduction of walnut membrane powder causes a slight deterioration of the
dimensional stability of products, practically does not affect the porosity and moisture
of bakery products, but contributes to the reduction of their losses during baking. The
decrease in baking can be caused by the moisture-retaining properties of fiber and
the possible formation of complexes of additive substances with dough components,
which helps to reduce the loss of not only moisture, but also dry substances. All
samples have acceptable organoleptic indicators, only in the sample with the highest
content of the additive, a slight off-flavor appears and the shape deteriorates slightly.

According to the results of the research, the recommended dosage of the
additive in the technology of bakery products is 2.5 and 5% of the weight of the
finished product. The iodine content in such products is 85.05 and 170.10 ug/100 g.
Also, the proposed bakery product is characterized by lower calorie content and is
significantly enriched with fiber.

Key words: zero waste manufacturing, secondary raw materials, bakery
products, nut membranes, walnut, iodine enrichment.

IlocTaHoBKa mnpoOieMHM Yy 3arajdbHoMy Buraami. 3 apyroi
MONOBUHU 20-TO CTOJITTS CTAJO HE3alepeYHUM, IO JiSUTbHICTD JIFOJJUHU B ii
HUHIITHFOMY BHUIIIAI CIPHUYUHSIE 3MiHA HABKOJHUIIHHOI'O CEPEIOBUINA, SKi
MOXXYTh TIOCTaBHTH IIiJl 3arp03y BCE XUTTSA Ha Hammii ruraneri. [Ipobiemu,
moB's;3aHi 31 3MIHOIO KIIMaTy Ta 3a0pyAHEHHAM HAaBKOJIHIITHHOTO
CepeIoBHINA, OCIIIIN TAKOTO PIBHSI, 10 KPaTHU CBITYy HAMAralThCsl 3 HUIMU
BropaTtucs. Kpainu Benyrp OOpoTeOy 3 TepepoOKOl Ta YTHIII3aIiero
MTOCTIHHO 3pOCTaroyvoi KiTbKOCTi Bigxoxis. Tomy icHye moTpeda B 0OMexkeHH1
kimpkocti BimxomiB [1]. BupoOHumrBo ©6e3 BimxomiB (zero waste
manufacturing — ZWM abo wuacTillle BUKOPHUCTOBYBaHE B YKPAaiHCHKOMY
iHopMarliifHOMy TIpOCTOpi «zero-waste») — I1ie KOHIEMIis i ATPUMKH
nepexoy KpaiH 10 3aMKHYTOrO IMKIY HUISIXOM PO3POOKH BUPOOHUYHX
TEXHOJIOTIM 1 CHCTeM, sKi yCyBalOTh BIIXOOM 3a PaxyHOK IOBTOPHOTO
BHUKOPHCTaHHS Ta MepepoOkH. BripoBapkeHHs Oe3BIAXOMHUX TEXHOJIOTIiH
JIO3BOJIIE  KOMITAHISIM-BUPOOHWKAM 3MCHIIUTH KUTBKICTH  BiIXOHiB 1
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3amo0irTH TMOTPAIUISHHIO 1X Ha 3Bajmiie. llepepoOka CHpPOBHHH 3
JOTPUMAHHSAM BUMOT KOHIEMIii ZWM 3MeHIIye BUKUAAN MAPHAKOBUX rasiB,
CIIOXKMBAHHS SHEPTii Ta 3aJICKHICTh BiJl IEPBUHHUAX MaTepialiB, [0 O3HAYAE
€KOHOMIIO pecypciB [2].

Ilepen ¢axiBusgMU Xap4yoBoi rajiy3i CTOATh 3aBIAHHS IIOJO
PO3pOOJIEHHS  pecypco30epirarouux  TEXHOJNOTiH, sKi  3a0e3meuyroTh
pallioHaNbHE BHKOPHCTaHHS CLUIBCHKOTOCIOAAPCHKUX PECcypCiB, OLIbII
IIMPOKE 3aJYyYCHHS MICHEBUX 1 HETPAAUIIHHUX BUAIB CHPOBUHH,
ITiIBUILICHHS AKOCTI Ta 010JIOTIYHOI MIHHOCTI MPOAYKIIII.

AHaJi3 ocTtaHHiXx Jgociaimxenb 1 nmyOuaikanid. KowmrmiekcHe
BUKOPUCTaHHS BTOPHUHHOI CHPOBHHH TEPEpOOHOI MPOMHUCIOBOCTI, IO
nepeabdavae MoAabIIe ii 3aJyIeHHs 10 BUPOOHHUIITBA XapuoBOl MPOAYKIIii, €
CYCHNIbHO BaKJIMBHUM  CKOHOMIYHHM  TPOLECOM, CIPSIMOBAaHUM  Ha
ONTHMI3Alil0 PEeCcypCHOro moteHuiany. Tak, y XapuoBii mepepoOHiit
NPOMUCIIOBOCTI BHKOPHCTOBYETBCS 0araTocKiiaJioBa CHPOBHMHA, aje B
OCHOBHOMY BHJIYYEHHIO IIJUISITAE MEPEBAYKHO OJJMH OCHOBHUH KOMIIOHEHT:
0JTisl, IYKOp, KPOXMaib Tomio. Ile mpH3BOMUTh A0 TOTO, IO JIUIIE HEBEITHKA
yactuHa cupoBuHH (15-30%) mepexoauTs 10 CKiIaay KiHIEBOrO MPOIYKTY, a
pemita BBaKaeThCsl Biaxomamu. Bigxoau xapuoBol mepepoOHOI ramysi
3a3BUYal MICTATh 3HAYHY KUIBKICTh KOPUCHHUX PEUOBUH, TAKUX SIK BITAMIHH,
OLIKH, KITITKOBMHA Ta MIKPOEJIEMEHTH. Y 3B'SI3KY 3 [IIM BUHHKA€ HEOOXIAHICTh
MOIIYKY e(eKTHBHMX METOJIB BUKOPUCTAHHS LHUX BIIXOJIB, HANPHUKIAJI,
LUISIXOM X mepepoOKH B JOJATKOBI MPOJAYKTH ab0 3acTOCYBaHHS B IHIIMX
cepax, 1100 MaKCUMI3yBaTH BUKOPHCTaHHS PECYpPCIB 1 3MEHIIINTH BIUIUB Ha
noBkuLst [3]. HaykoBmi i mpakTW4HI TMpamiBHUKK rany3i 0arato yBaru
NPUAUBIFOTE  IOCHTIDKEHHIO XIMIYHOTO CKJIQJy BTOPHUHHHX CHPOBHHHHX
pecypciB, HaJalOTh PEKOMEHIAlii MOA0 IX 3alydeHHs [0 BUPOOHHIITBA
Xap4oBoi MPOYKIIT i IBUILEHOI 0i0J0T14HOI HiHHOCTI [4, 5].

Hacammepen ~ 30aradyBath  OOMIIBHO  MPOAYKTH  MAacOBOTO
CIIOXXMBAHHS, SIKi JOCTYIHI JJIS BCIX TPYI AUTSIIOTO i TOPOCIOro HACEICHHS
i perynsipHO BUKOPHCTOBYIOTHCS B MOBCSAKACHHOMY Xap4yBaHHI. [0 Takux
MIPOAYKTIB BiAHOCATHCS BUPOOU HA OCHOBI OOPOIIIHA, 30KpeMa, KOHIUTEPChKi
Ta XJ1600yI09Hi.

Taxk, y po6oTi [6] HamaHO pekoMeHaMi{ 1010 BUKOPHUCTAHHS TIiJT 9ac
BHUTOTOBJICHHS [I€YMBA MOPOIIKY 3 BHHOTPATHUX KiCTOYOK. 32 CIIeIialbHIMHA
TEXHOJIOTISIMH 13 BHHOTPAJHUX BHYABKIB, IO € BiIXOJaMH BHHOPOOHOI
MIPOMHUCIOBOCTI, BiJOKPEMIIOIOTh KICTOYKH Ta OTPHUMYIOTh 3 HHX I[iHHY
BHHOTPAIHY OJNif0. BU9aBKu, 0 3aJIAIIIACS, BUCYITYIOTH Ta TOAPiOHIOIOTh
Y TIOPOLIOK, IO XapaKTePU3YETHCSI 3HAYHUM BMIiCTOM OiOJIOT1YHO aKTUBHUX
pEUYOBHMH, B TMEpHIy Yepry, AHTHOKCHUAAHTIB MONi(EHONFHOI HPHPOIH.
BHeceHHS Takoro mMoOpomKy a0 3100HOro meuymBa y KimekocTi 15,0 %
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TOKpanrye ioro (i3uko-xXiMidHi ¥ OpPraHOJECNTUYHI TOKA3HWUKH SKOCTI Ta
30arauye BUpiO OIONOTiYHO aKTUBHUMH pedyoBHHAMHU. OCKIIBKM MOpPOIIKH
OTPUMYIOTH 3 BiIXO/liB OCHOBHOTI'O BUPOOHHIITBA, BOHH, SIK IPABHIIO, MAIOTh
HU3BKY BapTiCTh, IO HE BUKJIMKAE TTiJIBUIIECHHS IiHU HA HOBY ITPOIYKIIIIO.

[Tpu nmepepobieHHi XeHOMeleCcy Ha CiK 3aJIMIIAEThC 0araTo BUYaBOK.
KinpkicTs BiIXoaiB npyu BUPOOHHUITBI COKiB MOxke csirate 10 50 %. 3HauHO
CKOPOTHTH iX 4aCTKy MO)KHA 32 KOMIUIEKCHOTO TIepepOoOIIeHHs] CHPOBUHU. Y
pe3ynbTaTi AOCITIJDKEHHsT XiMiYHOrO ckiany BuyaBok HaykoBui ITYET min
kepiBHUITBOM mpod. I'.IT. XoMUY BCTAaHOBWIIH, III0 BOHU MICTATh IIEKTUHOBI
i ¢eHonmpHI peuoBuHHM; L-acKOpOIHOBY KHCJIOTY, OpraHiuHI KHCJIOTH, SKi
MTO3UTHUBHO BIUTUBAIOTH HA AKICTh APIXKOBOI'O TiCTa, i ABUIIYIOTH 00'€MHUIA
BHX1J1 BUPOOIB, MOMIMIIYIOTh X CMaK 1 apomar [7].

L{iHHMM [KEpesIoM KOPUCHHUX PEYOBHH € MBHA IPOOUHA, KA MiCTHTb
KOMIUIEKC PEYOBHH 3 BHCOKOIO Xap4OBOKO IIIHHICTIO Ta Oi0JOriYHO0
aktuBHIicTIO. CKIIan JpOOMHHM 3aJEeXHTh BiJl SKOCTI COJIOJY, KiJIBKOCTI
HEOCOJIOJDKEHOT CHPOBMHH, a TaKOX COPTY NHBa, II0 BHIOTOBIISETHCS.
bopomHo 3 THMBHOI JOpOOMHM MICTHTh OUIKH, JKUPH, KIITKOBUHY,
MiKkpoeneMeHTH (LIMHK, 3aji30, Mib Ta iH.), BiTamiHu Tpymu B ToImo.
Po3pobnena TexHoOrisl KEKCIB 3 JA0JaBaHHsIM OOpOIIHA 3 MMBHOI APOOWHU
[8].

Iupokoro  pO3MOBCIO/KEHHS  3HAWIUIM  JOCIHIDKEHHS  LIOJO0
3aCTOCYBaHHS B TEXHOJIOTiT OOPOIIHSIHUX KOHIUTEPCHKUX BUPOOIB MOOIYHOT
MPOAYKLIi ONHHOrO BUPOOHMITBA — IIPOTIB HACIHHSA amapaHTy, JIbOHY,
rapOy3a, BOJOCHKOTO Ta KEIPOBOro ropixiB Toio. Bucoka Oionoriyna Tta
Xap4oBa IIHHICTh IIPOTIB 3yMOBJICHA, y TEpPIIY 4Yepry, HasBHICTIO OIIKIB,
Makpo- 1 MIKpOEJIEMEHTIB, XapuOBUX BOJIOKOH, MONi()EHOIBHUX CHONYK Ta
iHIIUX (i310JI0TTYHO IIHHUX Pe4oBHH. [IpUCYTHICTD Y J0OAaBKax OCTATOYHOI
KUIBKOCTI JKHpIB JI03BOJIsIE BUKOPUCTOBYBATH X B pELENTYpax MICOYHHUX
BUpOOIB, Kekci [9-11].

3BHUaiiHO, Tepernik AOCTIKEHb 1 pO3pOOOK IIONO0 BUKOPUCTAHHSI
BTOPHHHOI CHPOBHHH y BHPOOHHITBI OOpOIIHAHOI MPOAYKIii He
00MEXYETHCS HABEICHUMH JTaHUMH.

HeoOximgHO 3a3HauuTH, IO HA CHOTOJHI HAYKOBII Bce OiIbIe
NPUIUISIOTE YBard HE IMPOCTO BHKOPHCTAHHIO BTOPHHHUX PECYpPCIiB UL
3araylbHOTO TIOKPAIIEHHS HYTPIEHTHOTO CKIAAy XapyoBOi MPOXyKmii, a it
HAMAaraloThCs JOCSTTH IPH bOMY IUTBOBOT0 30aradeHHs. ToOTO miIBUIINTH
BMICT y IPOAYKTaX KOHKPETHIX PEYOBHH, NEPIIUT SKUX peaTbHO Ma€ MicIle,
JOCUTPH MIMPOKO PO3MOBCIOKEHNN W HeOe3meunuit st 310poB's. OcTaHHIM
yacoM B YKpaiHi 3HAYHOrO 3aroCTPEHHs 3a3Haia mpodiema Hononedinury
[12]. Mon € xuTTeBO HEOOXiTHMM MiKpOeNeMeHTOM, 0e3 SKOrO OpraHi3m
JIOMMHA HE 3JIaTHUI HOPMAaJIbHO (QYHKIiOHYBaTH. BiH BXOAWTH 1O CKIamxy
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TOPMOHIB IUTOBH/IHOI 3aJI03H, SIKi MATPUMYIOTh HOPMAJIbHUI BYTJICBOAHUI,
OIJIKOBHIA 1 KHUPOBHH OOMIH B OpraHi3Mi, a TAKOXK CTaOLTBHHUI CTaH ICHXIKH
nrofuHK. Mo/ MO3UTHBHO BIUIMBAE HA PO3YMOBY MisUIbHiCTE. JI060Ba HOpMa
CIIOKUBaHHA Hony cTaHoBuTh 150-250 mxkr [12, 13].

30arayeHHs XapuyoBUX IPOIYKTIB HOAOM — CKJIQJHA 3a/1ada, SIK B
TEXHOJIOTIYHOMY, TaK i B CHOKUBYOMY BifHOIIEHH]. CIIONyKH Hopy 3a3BHYaii
HA/AIOTh TPOAYKTaM crerudiyHoro cMakKy Ta apomMary. BopHouac,
30arayeHHs1 Xap4yoBUX INPOAYKTIB HE MOBMHHE IMOTIPIIYBATH X CIIOXHBYI
BJIACTHBOCTI, ICTOTHO 3MiHIOBaTH CMaK, apomar. [Ipu 11boMy BMiCT KOPHCHHX
pedoBMH y 30araueHOMY TMPOXYKTI TOBMHHWK OYTH JOCTaTHIM s
3anoBoseHHst 30—50 % cepeqHboneHHOI 000BOT OTpedu y 30aradyBaibHil
pedoBuHi [14].

BukopucraHHs HeOpraHiuHMX CIOJIYK HoAy Jis 30araueHHs
OopourHsHOT TpoAyKiii ooMexeHe. Lle 3ymoBiieHe OCOOJIMBOCTSIMU HOTo
3aCBOEHHS — HA/JTMIIIKOBE HAIXO/PKEHHS JI0 OpPraHi3aMy MO)K€ MaTH HeraTHBHI
Hacniaku. OpraHiuHui Hox 3B’sA3aHU 3 OLIKOM, TOMY BHBLIBHIOETHCS B
OpraHi3mi MOBUIBHO 1 Tepeno3yBaHHs HUM OTPUMAaTH HeMoxiuBo [15].
3BakarouM Ha 3a3HaueHe O1IbII NOIUPEHUM € BUKOPUCTaHHS JUTd 30araueHHs
OOpONIHSHOT MPOMYKIIi HATYpaJbHOI HOJOBMICHOI cUpOBUHH. HalOinbin
MONYJISIPHUM ~ JDKEPEIoM  HOAy € MOpChbKi  BOJOpocCTi.  30Kpema,
€KCIIEPUMEHTAJIbHO JIOBEJICHO JOLIBHICTh 3aCTOCYBaHHS IOIOBMICHHX
J00aBOK HAa OCHOBI MOPCHKMX BOJOPOCTEH y TEXHOJOTril XJIO0OYI0uHMX
BUpoOiB [16, 17] Ta kekciB [18], mo Hajae IM 0340pOBYMX BIACTHBOCTEH.
OnHak, MOPCBKI BOJOPOCTI MICTATh JONATKOBI KOMITOHEHTH, SIKI MOXYTb
BIUIMBATH Ha CMaK Ta 3arax KiHIEBOTrO POAYKTY.

[epcnekTHBHUM JKepesioM WOy AJIsl HALIOTo PErioHy MOXKYTh OyTH
BIIXOJM TepepoOKH BOJOCHKOrO ropixy. [lim dac oTpuMaHHs szep
BOJIOCBKOI'O TOpiXa 3alMIIAaeThCs 3elieHa IIKIpKa, TBepAa LIKapanylna Ta
TIEPETUHKH, SIKIM IpUTaMaHHUNA 3HAYHUHA BMICT Hoay. € pekoMeHaarii momo
30araueHHs KOHIUTEPCHKOI MPOAYKIii HOZOM 3a paxyHOK BHUKOPHUCTAHHS
CIIUPTOBOT'O BUTATY 3 JIUCTS, MIKIPKH Ta MOJIOLOTO 5/Ipa BOJIOCHKOTO ropixa
[19]. B poborti [20] 3amponoHOBaHO BUKOPUCTAHHSA B TEXHOJIOT] MiCOYHOTO
HariBpaOpUKaTy IIOPOIIKY 3 JIUCTS BOIOCEKOr0 Topixy (y kinbkocrti 1,5% Bix
Macu OoporHa). Ajie MOXIHBICTP BHKOPHUCTAHHSI TOPIXOBHX MHEPETHHOK
Maibke He omiHIoBanacsa. lLle poOMTh MEpCHEKTHBHUMHU MOCTiIKEHHS B
HanpsIMKy BHKOPUCTaHHS TOPIXOBHX IMEPETHHOK Il 30aradeHHs HOIoM
OyIouHuX BUPOOIB.

MeTo0 CTATTI € JOCHIDKCHHS MOXIMBOCTI BHKOPHUCTAHHS
MOApIOHEHNX MEepPeTHHOK BOJOCHKOTO TOPiXy B TEXHOJOTIl OyIouyHHX
BHPOOIB.
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3ajavi, OO MiUIATANA BUPIIICHHIO IJIs JOCSITHEHHS IMOCTABICHOT
METH:

- MpoAaHANi3yBaTH XapaKTEPUCTHKH TOAPIOHEHHX IEPETHHOK
BOJIOCHKOT'O TOPiXy (BMICT HOAYy, BOJIOTICTh, pO3Mip YacToK);

- JIOCIIIZIUTH BIUIMB IOAPIOHEHUX TOPIXOBHX INEPETHHOK Ha (hi3UKO-
XIMIYHI Ta OpPraHoJENTHYHI BJIACTHBOCTI OyIOYHOrO BHPOOY Ta BU3HAYUTH
palioHanbHe J03yBaHHS 100aBKY;

- BH3HAUUTU CTYHNiHb 30aradeHHs OYJOYHHMX BHUPOOIB HOAOM Ta
KJIITKOBHHOIO, @ TaKOX iX KaJOpiHHICTh Yy pa3i BHECEHHS MOJpiOHEHHX
TOPiXOBHUX MEPETHHOK.

Bukjax oCHOBHOro matepiany MOCTiIUKeHHsI. Y JTOCITIDKEHHSIX
BHUKOPHCTOBYBAJIM TEPETUHKH BOJIOCBKOTO TOpiXy, 3i0paHi i3 IUIONIB,
3arotoBinennx y IlonraBcekiii obOmacti, Bpoxaro 2022 p. IlepernHku
No/IpiOHIOBAIM IO TIOPOIIKOMOAIOHOrO CTaHy 3a JOMOMOTIOK KOPHOBOTO
MIJIMHY I 3€pHA.

3a koHTponb 00paHO peuentypy OynouHoro BupoOy «bymouka
BaHiJbHa» [21]. BUroToBieHHs TicTa 3/ifCHIOBAIN OE30MaPHHM CIIOCOOOM.
Hnst peamizanii crnoco®y IpiKAXKI, LyKOp Ta Cijdb PO3YMHSUIM Yy BOJI
(t=35...40°C), BHOCWIHM siils, BaHiTIH Ta OOPOIIHO 1 MEpeMilIyBad
J0 oaHOpimHOT KoHcucTeHwii. [loTiM BIIMBamM PO3TOIUICHWIT Maprapux
1 3aMilIyBaJIU TICTO, SIKE 3aJIMIIAIH JUTs OpoiHHs. PexxuMu o3piBaHHs TicTa
— TpuBaiicte 3...4 roxn 3a temmepatypu 35...40°C. 3 Ticra ¢dopmyBanu
OynouHi BUPOOH OKpyTIIoi ¢dbopmu, BHCTOIOBAJIN
30...40 xB, MOBEPXHIO 3MAallyBaid MeNaHxeM Ta Burikamu 12...16 xB 3a
temrnepatypu 200...210°C. TlompiOHeHI ropixoBi NMEPETUHKH BHOCHIN Ha
erami 3aMicy TicTa MICJs TONEPEIHbOro0 3MIlIyBaHHS 3 OOpOIIHOM
nieHnyauM. J[06aBky BHOcWiIM y Kiimbkocti 2,5; 5,0 1 7,5% Bim macu
TOTOBOTO BUPOOY, 110 CTAHOBHUTH BianoBinHO 3,8; 7,6 Ta 11,4% Bix macu
6oporrHa.

BornoricTs nepeTHHOK BOJIOCEKOTO TOpiXy BU3HAYAIIH BUCYIITYBAaHHSM JI0
moctiiiHoi Macu. Jld BU3HAUeHHS MAacoBOi YAacTKH WOy Yy TOPIXOBHX
TIePETHHKAX BUKOPUCTAHO TUTPIMETPUIHII METO aHAI3y. MeTo]] 3aCHOBaHHIA
Ha BUJAJICHHI OPTaHIYHUX PEYOBUH, €KCTPAKINi HOMMIY, OKUCIICHHI HOOUAy B
HoxaT i BUIUICHHI BUTBHOTO HOMY, IO THTPYIOTh CIPYAHOKHICIIMM HATpIEM, 32
BUTPATaMH SIKOT'O PO3PaXOBYIOTh BMICT Moy B ipoayKTi [22]. Po3mip yacTrHOK
MOOABKM BH3HAYAIM METONOM  MIKpOCKOMitoBaHHS 3a  120-kpaTHOro
301TbIICHHSI.

BororicTs Ta mopucTicTh OYIIOYHHUX BHPOOIB BCTAHOBITIOBAJIH 3T1THO
3 ACTY 7045:2009; noka3HHK YITiKaHHS PO3paxOBYBAIN 3a PI3HULEIO MiX
MacoI0 TiCTOBOI 3arOTOBKH 1 MAcOK IIOWHOBHUIICYCHOTO rapsyoro BUpooy,
BHPaXEHOIO Yy BIJCOTKax; (OPMOCTIHKICTh — 3a BIJHOLICHHSAM BHCOTH
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BHIIEYEHOTO BUPOOY 10 Horo miamerpy. OpraHonenTHYHY OLIHKY SKOCTI
JOCIIDKYBaHAX 3pa3KiB 37ikicHIoBamm BinnoeimHo mo JCTY 9188:2022.
BMicr #ony Ta KIITKOBHHHU B OYJIOYHHX BHPOOaX, a TAKOXK IX KaJIOPiHHICTh
BCTaHOBJIIOBAJIM PO3PaXyHKOBHUM IILISIXOM.

Ha meprmiomy erami jociikeHb OIIHIOBAIH JIEsIKI XapaKTEPUCTUKU
MoApIOHEHNX TEPETHHOK BOJOCHKOIO TOpiXy MOPIBHAHO 3 OOpOLIIHOM
MMIICHUYHUM BUIIOTO cOpTy (Tadm. 1).

Tabmuns 1
Jesiki XapaKkTepuCTHKH MOAPiGHEHNX MePeTHHOK BOJIOCHKOT0 ropixy
nopiBHAHO 3 GopomuoM mumeHudHuM (p<0,05, n=5, 6=3,0-4,5%)

3HaYeHHs TIOKa3HUKY
[oxazuuk BopomHo nennyHe | Ioporiok nepeTnHok
BUILIOTO COPTY* BOJIOCHKOT'O TOPIXY
Bomnoricts, % 14,0 2,4
Bwmicr oy, Mxr/100 r - 4200
Po3mip 4acTouok, MKM 30...40 150...180

* 3rigHo [23]

VY nitepaTypHHX JpKepeiaxX BiJCYTHI KOHKPETHI IaHi 010 XiMIYHOTO
CKJIaJly TOpiXoBHX nepeTuHoK [24]. ToMy Ha mepuioMy etami JOCIiIKEeHHsI
BCTAaHOBJIIOBAJIM BMICT o1y B 100aBii — BiH craHoBUTH 4200 Mkr/100 r. 3
OIJIsY Ha Te, 1110 JJOOO0Ba MoTpeda JIF0/IMHI B IIbOMY eleMeHTI JopiBHIoe 150—
250 MKr, OTpUMaHHWil pe3ysibTaT CBIMYHUTH MPO JOLUIBHICTH 3aCTOCYBAHHS
TOpPIXOBUX TEPETUHOK JUIsi 30aradeHHs HOMOM OOpOIIHSHHUX BHPOOIB.
Bonoricte  mociipkyBaHoi JT00aBKM 3HAYHO HIDKYE HDK y OopoliHa
TMIIEHUYHOTO — Maiixke B 6 pasiB.

Ie HeoOXiHO BpaxOBYBATH IiJ] Yac CKJIAJaHHS PElenTyp OyIOYHHX
BHPOOIB 3 [MOJaBaHHIM TOPIXOBHX IEPETHHOK. 3a PO3MIPOM HYaCTOUOK
nobaBKa, SIKy aHaJi3yBajH, MEPEBHUINYE MIIEHUYHE OOpOITHO, IO MOXKE
BIUIMHYTH Ha ()I3UKO-XIMIUHI Ta OPraHOJICTITHYIHI BIIACTUBOCTI MIPOIYKIT 3 i
BHECCHHSIM.

Ha nmpyromy erami mOCTiKEHp OINIHIOBAIM BIUIMB TOAPiOHEHWX
TIEPETUHOK BOJIOCHKOTO TOpixa Ha (i3MKO-XiMidHI BIACTHBOCTI OyJIOYHOTO
BHpPOOY.

Bcranosieno (Tabm. 2), o BHECEHHS T00aBKU CIPUYMHIE HE3HAYHE
TIOTipIIeHHS TOKAa3HUKY (POPMOCTIHKOCTI IPOMYKII1.
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Tabmms 2

BB nogpiGHeHUX MepeTHHOK BOJIOCHLKOro ropixy Ha ¢opMocTiiikicTh Ta
NOpPHUCTiCTh OyJa0unHux BUPoGiB (p<0,05, n=5, 6=3,2-4,6%)

Ioka3HuK Jlo3yBaHHs IOAPIOHEHUX TTIEPETHHOK
BOJIOCBEKOT'O TOPixXy, %
0 2,5 5,0 7,5
®DOpMOCTIHKICTh, 01T 0,39 0,38 0,37 0,35
[opuctictb, % 78 78 79 79

Ile Moxe OyTH 3yMOBJIEHO 3MEHIICHHSIM KiJIbKOCTI OOpOIIHA B
perenTypi, a OmKe 1 KJICHKOBMHH Yy TicTi. Bimomo, mo y ¢dopmyBaHHI
CTPYKTYPH XT1000yTOUHUX BUPOOIB KIFOYOBY POJIb BiIrparOTh KICHKOBUHHI
Oinku OopomHa. Came BOHM 3a0€3MEUYIOTh TMPYXKHICTH TiCTa, HOTO
PO3TSDKHICTH 1 3MAaTHICTH yTPUMYBAaTH ra3oBYy (asy, IO BUAUISETHCS B
nporieci OPOIIHHS Ta BUIIKAHHS MPOAYKILT (BYIJICKHCIUI ra3, mapu CupTy
Ta Boau Toiro) [25]. KpiM Toro, nobaBka Mae OLIBIIMI pO3MIp YaCTOUOK, 3a
paxyHOK 4YOro BOHa MOKe (PI3MYHO OOTSHKYBATH 3aroTOBKU OyIOYHHX
BUPOOIB.

ITopucricth OyIOYHMX BHUPOOIB € BAKIUBHUM TOKAa3HHUKOM SIKOCTI,
OCKIJIbKM BOHA BimoOpajae 00'eM IOp, IO MICTHTHCA B MEBHOMY 00'eMi
M’SKYIIKA Ta BIJI3EPKAIIOEThCS Ha OpPraHOJCNTHYHUX BJIACTUBOCTSX
roroBoi mpoaykuii. JlocmipkeHns mokazanu (tabn. 2), mio 3a BBEICHHS
NMoApIOHEHNX MEPEeTHHOK BOJIOCBKOTO TOpIXY IOPHCTICTh  BUPOOIB
MPAaKTHYHO HE 3MIHIOETHCS. Pi3HUII MiXK KOHTPOILHUM 3pa3KkoM Ta BUPOOOM
3 MaKCHMMAJbHHM BHECEHHSM JO0aBKM CTAHOBHTH ONM3BKO 1 BiIHOCHOTO
Bi/ICOTKa, 1110 3HAXOANTHCS B MEXKaX BiJHOCHOI IIOXHOKH €KCIIEPUMEHTY.

MacoBa yacTka BOJOTH B XJIi000YJOYHOMY BHPOOI € BaKIMBUM
MOKa3HUKOM HOro SKOCTi. 3TiZIHO 3 BUMOI'aMU TEXHOJIOTIYHOT JOKYMEHTALi
BOJIOTICTh [UIS TaHWX BUPOOIB MoBHHHA OyTH B Mexax 37,0+1,5% [21]. B
JOCHIMHUX 3pa3KaxX 3HA4YCHHS IIOKa3HUKA BOJIOTOCTI 3a 30OLTBIICHHS
JI03yBaHHS TOPIXOBHUX NMEPETHHOK Jemio 3pocrae — 3 37,2% y KOHTpoIi 10
37,7% 3a Bmicty nobaBku 7,5% (puc. 1, 3amexHicte 1). Lle 3ymoBiene
HASBHICTIO Xap4yOBUX BOJIOKOH y TMEPETHHKAaX, M0 MAalOTh BOAO3B’S3YIOUi
BIIACTHUBOCTI. 32 3HAYCHHSIM MOKA3HUKY BOJIOTOCTI BCl AOCTiKYBaHi 3pa3ku
OyrmouHux BUPOOiB BiMOBIAIOTh TEXHOJIOTIUHIN JOKYMEHTAIII].

Ha Buxinm roToBux BHpOOIB BIUIMBA€ MOKA3HHWK yIikaHHSA (puc. 1,
3anexHicTh 2). BcraHoBiIeHO, MmO ymikaHHA Oyao4HHX BHUPOOIB 31
301IBIIIEHHAM BMICTY MOPOIIKY FOPIXOBUX HEPETHHOK 10 7,5% 3HMKYETHCS
Ha 36,1%. 3 omHoro Ooky 1e MOoxe OyTH  3yMOBJICHO
BOJIOTOYTPUMYBAJIbHUMH BIACTHBOCTSIMH XapUOBHX BOJIOKOH, 3 IHIIOIO —
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MOXJIMBUM YTBOPCHHAM KOMILIIEKCIB PCUOBUH I[O6aBKI/I 31 CKJIaJOBUMHU TiCTa,
110 CIIpUs€ 3HMKCHHIO BTPAT HE JIMIIC BOJIOTH, a4 " CyXHUX pCHOBHH.

0p 40 372 37.4 37.6 377
35 1
30
25
2
20 15.8 .
13,
15 114 101
10
5
0
0 25 5.0 75

Bwmict no6aBku, %

Puc. 1. BiuinB noapiéHeHHX NepeTHHOK BOJOCHKOr0 ropixy Ha BoJoricts (1) Ta
ynikaHHs (2) 0yJ104HOro BUpody

Takum uuHOM, 3a (I3UKO-XIMIYHUMH TIOKa3HUKAMH BCi 3pa3Ku
OyJ0YHMX BUPOOIB 3 I00ABKaMU BiJIIOB1IalOTh BCTAHOBJICHUM BUMOTaM.

[lix vac BH3HAuYEHHS SKOCTI TOTOBUX OYJIOYHHUX BHPOOIB OKpIM
(i31uKO-XIMIYHMX TIOKa3HHUKIB 3HAYHY POJIb BIAICPAIOTh IX OpPraHOJENTHYHI
BJIACTHBOCTI. YCi 3pa3Ku MalTh TJaJKy TOBEPXHIO, O3 TPIIUH, MiJPUBIB
CBITJIO-KOPHYHEBOTO KOJIBOpY. M’SKyIlIKa — eNacTH4Ha, IICNs JIETKOro
HATUCKAHHS mpuiiMae BuUXigHY (OpMy, TOpH — JIpiOHI 1 PIBHOMIPHO
posmnozineni. Komip M’SKymiku — CBITIHMH, 3a 30UIBLICHHS KOHIIEHTpAILii
J00ABKH 3’SIBIISIOTHCS] BKPATUICHHS CBITIIO0 KOPUYHEBOTO BIATIHKY. Y 3pa3Ky
3 HAMOIIBIIUM BMICTOM MEPETUHOK 3’ SIBISIETHCS JIETKUI CTOPOHHIH PHUCMaK
Ta JICNIO MOTIpUIyeThes hopma.

[IpoBeneHo po3paxyHOK BMICTY #Ooay Ta  KIITKOBHHH B
JIOCITI/DKYBAHHX 3pa3Kax Ta po3paxoBaHo ix KajopiiuicTs (Tadu. 3). Ilix yac
BU3HAYEHHS BMICTY Oy BpaXxOBaHO, 1110 HOTr0 BTPATH ITiJl YaC BUTOTOBJICHHS
x1M000ymouHuX BHUPOOIB 3 MOJaBaHHAM TIOPOIIKOMOAIOHOI HOMOBMIiCHOT
OpTaHivyHOI CHPOBHHH CTAaHOBIIATH B cepenHbomy 19% [26].

3 ormamy Ha Te, MmO M00OBa HOpMa KONy CKIANa€ B CEPEOHBOMY
6mu3pko 200 Mkr [12, 13], MoXKHa peKOMEHIyBaTH IUIS 30aradeHHs] HOIOM
XapYOBUX PaIlioHiB OyIOYHI BUPOOH 3 JOAAaBaHHSIM MOAPiOHESHUX TOPIXOBUX
MIepeTHHOK y KiibkocTi 2,5 Ta 5,0%. Taki 3pa3ku MOpiBHIHO 3 KOHTPOJIEM
TAKOX XapaKTepPHU3YIOTHCS BUIIMM BMiCTOM KIITKOBMHH (B 1,6 Ta 2,2 pasu
BIJIMOBITHO) Ta JEIIO MEHIIO KanopiiHicTio (Ha 2,8 Ta 5,3%).
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Tabms 3

Bwmict fiony Ta KJIITKOBHHH Y 0y104HHX BHpoOaXx i ix kanaopiiinicTs (Ha 100 r)

. | 3pa3ku 3 JomaBaHHAM MOPOIIKY NEPETHHOK
OnuHuIll : 0
[NokazHuk i BOJIOCHKOT'O TOpixy, %

1o 25 5,0 7,5
Vox MKT 0 85,1 170,1 255,2
KnitkoBuna r 2,49 4,01 5,54 7,06
KanopiinicTts KKaJl 321 312 304 296

TakuM 4YMHOM, Ha OCHOBI JOCHI/DKEHHS (DI3MKO-XIMIYHHX Ta

OpraHOJIENTUYHUX MOKA3HHKIB SIKOCTI OYJIOYHUX BUPOOIB 3 PI3HUM BMiCTOM
MoAPiOHEHNX MEPETHHOK BOJIOCHKOI'0 IOPIXY Ta OLIHKHU JAESKUX MMOKA3HUKIB
ix XimiuHOro ckiangy, Oyno BCTAaHOBJIEHO, L0 PEKOMEHAOBAaHA KUIbKICTH
J00aBKH CTaHOBUTSH 10 5,0%. IIpu Takomy )103yBaHm BUPOOH MarOTh BUCOKI
OpFaHOJ'ICHTI/I‘-IHl BHaCTI/IBOCTl Ta q)lSI/IKO XIMI4HI IIOKa3HUKH, K1
Bl}lHOB])]aIOTI) BUMOI'aM HOPMATHBHUX JIOKyMCHTlB.

BucHoBku. 3a  pe3yibpraTaMH  JOCHI/DKEHb  MOMIIMBOCTI
BUKOPUCTAHHS IMOJPIOHEHUX IMEPETHHOK BOJIOCHKUX TOPIiXiB B TEXHOJOTiT
OyJ0YHMX BUPOOIB 3pOOJICHO TaKi BUCHOBKU:

PO3MIp 4YacTOYOK MOAPIOHEHUX IEPETHHOK BOJOCHKOIO TOPIXY
nopiBHioe 150...180 mMxM, Bonoricts — 2,4%, Bmict Hony — 4200 mkr/100 r;

- 32 BHECEHHs 00aBKH Y KUIbKOCTI 10 7,5% OCHOBHI NMOKa3HUKH
(b131/11<o XIMIYHHX BJIaCTHBOCTEH 6yn011H1/1x BUpPOOIB (BOJIOTICTh, IOPHUCTICTh,
YOIk Ta (bOpMOCTlI/IKICTL) BIZNIOBiAIOTh ~ BUMOTaM  HOPMAaTHUBHOI
JIOKyMEHTAlIii, a caMmi  BUpOOM  BOJIOIIIOTH CTIPHUATIIMBUMUA
OPraHONENTUYHUMHU XaPaKTePUCTHKAMH.

- PEKOMEHJIOBAHO BHOCUTH TOPiXOBI MEPETUHKH /10 OYIOYHHUX BUPOOIB
y Kimpkocti 2,5 Ta  5,0% Bl MacH TOTOBOIO  IPOXLYKTY;
BMICT HOJTy B TAKHUX BUpoOax ctanoBuTh 85,1 ta 170,1 Mxr/100 T, TAKOK BOHU
XapaKTepU3YIOTHCSA MEHIIOK0 KaJOPiHHICTIO 1 BUIIIM BMiCTOM K TKOBHHH.

EdexTnBHICTS BOPOBAKEHHS PE3YNIBTATIB AOCIIIKEHb B MPAKTHKY
MOJISITA€ Y MOMKJIMBOCTI 3aTydeHHsSI 1O BHPOOHHIITBA XapUOBHX IMPOAYKTIiB
BTOPHMHHOI CHPOBHHH, a TaKOX PpO3IIMPEHHI ACOPTHMEHTY OYIOYHHX
BHPOOiB 30araueHNX HOIOM Ta XapuOBUMH BOJIOKHAM;

[lepcnekTMBHUMHA €  TOAANBINI  JOCTIKEHHS  MOXJIUBOCTI
BHUKOPHCTAHHS ITOAPiIOHEHNX IIEPETHHOK BOJIOCHKKOT0 TOPiXYy A7 30araueHHs
omoM iHIMX OOPOITHSHUX BHPOOIB (MEYMBa, MPSHUKIB, KEKCiB TOMIO) Ta
JOCITIDKEHHS 30€peKEHOCTI HOMy B TaKild POTYKITii.

Cnncok pxepen inopmanii / References
1. Vinkéczi T., Racz E. H., Koltai J. P. Exploratory analysis of zero waste
theory to examine consumer perceptions of sustainability: A Covariance-Based



34

Structural Equation Modeling. Cleaner Waste Systems. 2024. Vol. 8. P. 100146.
https://doi.org/10.1016/j.clwas.2024.100146.

Vinkéczi T., Récz E. H., Koltai J. P. Exploratory analysis of zero waste theory
to examine consumer perceptions of sustainability: A Covariance-Based Structural
Equation Modeling. Cleaner Waste Systems. 2024. Vol. 8. P. 100146.
https://doi.org/10.1016/j.clwas.2024.100146.

2. Kerdlap P., Choong Low J. S., Ramakrishna S. Zero waste manufacturing:
A framework and review of technology, research, and implementation barriers for
enabling a circular economy transition in Singapore. Resources, Conservation and
Recycling. 2019. Vol. 151. P. 104438.

https://doi.org/10.1016/j.resconrec.2019.104438

Kerdlap P., Choong Low J. S., Ramakrishna S. Zero waste manufacturing: A
framework and review of technology, research, and implementation barriers for
enabling a circular economy transition in Singapore. Resources, Conservation and
Recycling. 2019. Vol. 151. P. 104438.
https://doi.org/10.1016/j.resconrec.2019.104438.

3. Twmuak B. C. KoMmiekcHe BHKOPHCTaHHS BIIXOAIB  Xap4oBOi
MIPOMHUCIIOBOCTI B YMOBaX IHHOBAaUiMHUX BUKIMKIB. EKOHOMIKA ma YnpasninHs
nayionanvhum cocnooapcmeom. 2016. Ne 10. C. 57-62.

Ty'mchak V. S. Kompleksne vy'kory'stannya vidxodiv xarchovoyi
promy'slovosti v umovax innovacijny’x vy kly'kiv. Ekonomika ta upravlinnya
nacional ny'm gospodarstvom. 2016. # 10. S. 57-62.

4. Kaninoeerka T. B,. Kpanusnunpka 1. O., O6onkina B. 1., Kusmua C. T
BukopucraHHsi BTOPMHHHX TPOAYKTIB HEepepoOKH BHHOIpaxy IiJl 4ac pPO3POOKH
iHHOBALIITHUX TEXHOJOTiM KOHIMTEPCHKUX BHPOOIB. O6nadnanns ma mexmonoeii
xapuosux eupobnuyme. 30. Hayk. npanp JoHHYET im. M. Tyran-bapanoBcekoro.
Honerpk, 2013. Ne 30. C. 75-80.

Kalinovs’ka T. V,. Krapy'vny'cz'ka I. O., Obolkina V. 1., Ky'yany'cya S. G.
Vy kory'stannya vtory nny'x produktiv pererobky™ vy'nogradu pid chas rozrobky®
innovacijny’x texnologij kondy'ters’ky'x vy'robiv. Obladnannya ta texnologiyi
xarchovy’x vy'robny'cztv. Zb. nauk. praczz DonNUET im. M. Tugan-
Baranovs kogo. Donecz’k, 2013. # 30. S. 75-80.

5. Kaca6oga K. P., I'peuesa H. B., [llunakoBa-Kamentoka O. I'., OMmenbyeHko
O. B. BuxopucraHHs BTOPUHHUX TPOAYKTIB BHHOPOOHOIO Ta MHBOBAaPHOIO
BUPOOHUIITB y TEXHONIOrIT 3100H0r0 neunBa. OOnaoHants ma mexnonozii xapuogux
BUPOOHHUIUTB : 30. HayK. rip. Bum. 35. Kpuswuii Pir : IosHYET, 2017. C. 5-11.

Kasabova K. R., Grevceva N. V., Shydakova-Kamenyuka O. G,
Omel'chenko O. V. Vy'kory'stannya vtory'nny'x produktiv vy norobnogo ta
py vovarnogo vy robny'cztv u texnologiyi zdobnogo pechy'va. Obladnannya ta
texnologiyi xarchovy'x vy'robny'cztv : zb. nauk. pr. Vy'p. 35. Kry'vwy’j Rig :
DonNUET, 2017. S. 5-11.

6. Samohvalova O., Grevtseva N., Brykova T., Grigorenko A. The effect of
grape seed powder on the quality of butter biscuits. Eastern-European Journal of
Enterprise  Technologies. 2016. Vol. 3. No 11(81). P. 61-66.
https://doi.org/10.15587/1729-4061.2016.69838



35

Samohvalova O., Grevtseva N., Brykova T., Grigorenko A. The effect of
grape seed powder on the quality of butter biscuits. Eastern-European Journal of
Enterprise  Technologies. 2016. Vol. 3. No 11(81). P. 61-66.
https://doi.org/10.15587/1729-4061.2016.69838.

7. Topobenp O. M., Xomuu I'. T1., Tkau H. I. BukopucTanHsl €KCTpakTiB 3
BHYAaBOK XEHOMEJIECY B TEXHOJOrii BHPOOIB 3 JpiXkKIDKOBOTO Ticta. Haykoei npayi
OHAXT. Opeca : OHAXT, 2016. Bum. 2. Tom 80. C. 22-27.

Gorobecz™ O. M., Xomy'ch G. P., Tkach N. I. Vy'kory stannya ekstraktiv z
vy chavok xenomelesu v texnologiyi vy robiv z drizhdzhovogo tista. Naukovi praci
ONAXT. Odesa : ONAXT, 2016. Vy'p. 2. Tom 80. S. 22-27.

8. IlImmakosa-Kamenroka O. I'., Porosa A. JI., Yoni 1. B. Brums nuBHOI
JPOOMHU Ha SKICTh BHPOOIB 13 KEKCOBOTO TicTa. Po36umok xapuosux supooHuyms,
PECOPAHHO20 MA 20MENLHO20 20CHOOAPCME | MOp2iani. npobaemu, nepcneKmusu,
epexmuenicms © Mi>KHapoHa HayK.-TIpakT. KoHQ., M. XapkiB, 18 TpaBusa 2021 p.
XapkiB : XAYXT, 2021. 4. 2. C. 127-129.

Shy dakova-Kamenyuka O. G., Rogova A .L., Choni 1. V. Vply'v py vnoyi
droby'ny’ na vyakist" vy'robiv iz keksovogo tista. Rozvy'tok xarchovy x
vy'robny'cztv, restorannogo ta gotel'nogo gospodarstv i torgivli: problemy’,
perspekty'vy’, efekty vnist™ : Mizhnarodna nauk.-prakt. konf., m. Xarkiv, 18 travnya
2021 r., Xarkiv: XDUXT, 2021. Ch. 2. S. 127-129.

9. baunHceka 5. @opMyBaHHS CIIOXKHMBHUX BJIACTUBOCTEH IIyKpPOBOI'O IIEUUBA
3a paxyHOK BHKOPHCTaHHSM IIPOTY 3 HaciHHs rapOysa. Traektorid Nauki, Path of
Science. 2018. Vol. 4, Ne 6. C. 1001-1008.

Bachy'ns’ka Ya. Formuvannya spozhy'vny'x vlasty vostej czukrovogo
pechy’va za raxunok vy kory stannyam shrotu z nasinnya garbuza. Traektoria Nauki,
Path of Science. 2018. Vol. 4, # 6. S. 1001-1008.

10. IlInpaxosa-Kamentoka O. I'., Camoxsanosa O. B., Kacabosa K. P., Porosa
A. JI. BB noGi4HOT IPOAYKIT 0TiHHOr0 BUPOOHHUIITBA Ha OKA3HUKH SIKOCTi KEKCIB.
Haykosuii  gicnux Ilonmascvkoeo yHisepcumemy exoHomiku i mopeieni. Cepis
«Texniyni nayxkuy, 2016. Ne 1 (78). p. C. 92-100.

Shy'dakova-Kamenyuka O. G., Samoxvalova O. V., Kasabova K. R., Rogova
A L. Vply'v  pobichnoyi produkciyi olijnogo  vy'robnycztva
na pokazny'ky'  yakosti  keksiv.  Naukovy'j visny'’k  Poltavs'kogo
universytetu ekonomiky™ i torgivli. Seriya «Texnichni nauky'», 2016. # 1 (78).
S. 92-100.

11. Shydakova-Kameniuka E., Novik A., Zhukov Y., Matsuk Y., Zaparenko
A., Babich Ph., Oliinyk S. Estimation of technological properties of nut meals and their
effect on the quality of emulsion for butter biscuits with liquid oils. Eastern-European
Journal of Enterprise Technologies. 2019. Vol 2. No 11 (98). P. 56-64.
https://doi.org/10.15587/1729-4061.2019.159983

Shydakova-Kameniuka E., Novik A., Zhukov Y., Matsuk Y., Zaparenko A.,
Babich Ph., Oliinyk S. Estimation of technological properties of nut meals and their
effect on the quality of emulsion for butter biscuits with liquid oils. Eastern-European
Journal of Enterprise Technologies. 2019. Vol 2. No 11 (98). P. 56-64.
https://doi.org/10.15587/1729-4061.2019.159983


http://journals.uran.ua/eejet/article/view/159983
http://journals.uran.ua/eejet/article/view/159983
http://journals.uran.ua/eejet/article/view/159983
http://journals.uran.ua/eejet/article/view/159983

36

12. Tponsko M. /1., KpaBuenko B. I, boumap T. B. Jlocmimxenns itomHoi
3a0e3MeUeHoCTi HaceNeHHs YKpaiHM B MeXaxX TIpoekTy Steps «BuueHHs
MOIIUPEeHOCTI  (hakTOpiB pH3HMKY HEiH(EKIHHIX 3aXBOpIOBaHb» BcecBiTHBOI
oprasizalii 0XopoHH 3710poB’s. Endoxkpunonoecis. 2022. T. 27, Ne 3. C. 203-213.

Tron’ko M. D., Kravchenko V. I, Bondar T. V. Doslidzhennya jodnoyi
zabezpechenosti naselennya Ukrayiny” v mezhax proyektu Steps «Vy vchennya
poshy'renosti  faktoriv ry'zy’ku neinfekcijny’x zaxvoryuvan™» Vsesvitn'oyi
organizaciyi oxorony™ zdorov'ya. Endokry'nologiya. 2022. T. 27, # 3. S. 203-213

13. Hess S. Y., Pearce E. N. lodine: Physiology, dietary sources, and
requirements, Editor(s): Benjamin Caballero. Encyclopedia of Human Nutrition
(Fourth Edition). Academic Press. 2023. P. 273-281. https://doi.org/10.1016/B978-
0-12-821848-8.00053-6.

Hess S. Y. Pearce E. N. lodine: Physiology, dietary sources, and
requirements, Editor(s): Benjamin Caballero. Encyclopedia of Human Nutrition
(Fourth Edition). Academic Press. 2023. P. 273-281. https://doi.org/10.1016/B978-0-
12-821848-8.00053-6.

14. IopoxoBuu A. M. CTBOpeHHS Xap4OBHX IPOIYKTIB CIELiaJbHOIO
NPU3HAYCHHS — aKTyallbHa mpoOiieMa cydacHocTi, Bkiaa konmurepis HYXT B ii
pimrenns. URL: https://dspace.nuft.edu.ua/server/api/core/bitstreams/62556802-98de-
46be-9b60-e3260cdef2f0/content (nata 3seprenHs: 23.04.2024).

Doroxovy'ch A. M. Stvorennya xarchovy'x produktiv special nogo
pry znachennya — aktual'na problema suchasnosti, vklad kondy'teriv NUXT v vyiyi
rishennya. URL: https://dspace.nuft.edu.ua/server/api/core/bitstreams/62556802-
98de-46be-9b60-e3260cdef2f0/content (data zvernennya: 23.04.2024).

15. Tkauyk B. B., Bemmuko B. I, Txauyk I B. Mogomedpiumr Ta
HononediunTHi 3axBoproBanHs. [Ipakmuxyrouuti aikap. 2021. Ne3. C. 45-50.

Tkachuk V. V., Vely'chko V. |., Tkachuk 1. V. Jododeficy't ta jododeficy tni
zaxvoryuvannya. Prakty kuyuchy’j likar. 2021. #3. S. 45-50.

16. Bysneceka H. II., Boemuno B. O., Jlenucoa H. M. Bukopucranss
HOMOBMICHUX J/100aBOK y BHPOOHMITBI X/1i0OOYIOYHUX BHPOOIB 03J0POBYOrO
npusHadeHHs. Texuiuni nayku ma mexnonocii. 2019. Ne 2 (16). C. 137-144.

Buyal's'ka N. P., Voyedy'lo V. O., Deny'sova N. M. Vy'kory'stannya
jodovmisny'x dobavok u vy'robny cztvi xlibobulochny'x vy robiv ozdorovchogo
pry znachennya. Texnichni nauky" ta texnologiyi. 2019. # 2 (16). S. 137-144.

17. Komens O. 1O., KacesinoBa A. B. IlepcniekTuBu 3acTOCYBaHHS HOPOLIKY
BOJIOPOCTEH cHipyiiHa y BUPOOHHUITBI X1i000ynodHux BupoOiB / HaykoBuii BicHHK

THATY. 2022. Bum. 12, T. 1. URL:
https://oj.tsatu.edu.ua/index.php/visnik/article/view/319/295  (mara  3BepHEHHs:
23.04.2024).

Koshel™ O. Yu., Kas'yanova A. V. Perspekty vy zastosuvannya poroshku
vodorostej spirulina u vy robny cztvi xlibobulochny'x vy robiv // Naukovy'j visny 'k

TDATU. 2022. Vy'p. 12, t. 1. URL:
https://oj.tsatu.edu.ua/index.php/visnik/article/view/319/295  (data  zvernennya:
23.04.2024).

18. Hikomaenxko M. ., UlumakoBa-Kamenioka O. TI. Kekcn
“ononpodiTakTHYHOTO MpHU3HAYEHHS. [HHOBAMiWHI TEXHOIOTIi PO3BUTKY XapUOBHX i


https://doi.org/10.1016/B978-0-12-821848-8.00053-6
https://doi.org/10.1016/B978-0-12-821848-8.00053-6
https://doi.org/10.1016/B978-0-12-821848-8.00053-6
https://doi.org/10.1016/B978-0-12-821848-8.00053-6
https://dspace.nuft.edu.ua/server/api/core/bitstreams/62556802-98de-46be-9b60-e3260cdef2f0/content
https://dspace.nuft.edu.ua/server/api/core/bitstreams/62556802-98de-46be-9b60-e3260cdef2f0/content
https://dspace.nuft.edu.ua/server/api/core/bitstreams/62556802-98de-46be-9b60-e3260cdef2f0/content
https://dspace.nuft.edu.ua/server/api/core/bitstreams/62556802-98de-46be-9b60-e3260cdef2f0/content
https://oj.tsatu.edu.ua/index.php/visnik/article/view/319/295

37

NepepoOHIX BUPOOHHUIITB T2 PECTOPAHHOTO TOCTIOAAPCTBA: HAYKOBI IONTYKH MOJO] :
Matepianu MixHap. HayK.-pakT. KoH(. 3100yBadiB BUIIOI OCBITH i MOJIOZIMX BUEHHX,
M. XapkiB, 26 xoBTH: 2023 p. Xapkis : IBTY, 2023. C. 41.

Nikolayenko D. D., Shydakova-Kamenyuka O. G. Keksy
jodoprofilakty'chnogo  pry znachennya.  Innovacijni  texnologiyi  rozvy'tku
xarchovy'x i pererobny’x vy'robnycztv ta restorannogo gospodarstva: naukovi
poshuky™ molodi : materialy” Mizhnar. nauk.-prakt. konf. zdobuvachiv vy shhoyi
osvity' i molodyx vcheny'x, m. Xarkiv, 26 zhovtnya 2023 r. Xarkiv : DBTU, 2023.
S. 41

19. Kongpauyxk 1.B., Bopobens M.M., Kobaca .M. 36arauenns 6e3e iomom,
BHIUJICHVM 13 JIUCTKIB, IKIPKA Ta MOJIOIOTO SIpa BOJIOCKKOT0 ropixa. IHHosayitini ma
pecypcosbepizaioui mexnonoeii xapuosux eupobnuyme : Marepiamm BceykpaiHcbkoi
HayK.-ipakT. KoH(., M. [TonraBa, 21 rpymas 2021 p. I[lonrasa : [1JIAY, 2021. C. 90—
94.

Kondrachuk I. V., Vorobecz® M. M., Kobasa I. M. Zbagachennya beze jodom,
vy dileny’'m iz ly’stkiv, shkirky™ ta molodogo yadra volos kogo gorixa. Innovacijni
ta resursozberigayuchi texnologiyi xarchovy x vy robny cztv: mat. Vseukrayins koyi
nauk.-prakt. konf., m. Poltava, 21 grudnya 2021 r. Poltava : PDAU, 2021. S. 90-94.

20. ITorr T. M. TexHoNOrisl MICOYHUX KOHIUTEPCHKHX BHPOOIB 3 MOPOIIKOM
JIKCTSI BOJIOCBKKOTO ropixa Ta 6oporrHoM «310poB’si». Food Science and Technology.
2016. Ne 10(2). C. 58-65.

Pop T. M. Texnologiya pisochny'x kondy'ters'ky'x vy robiv z poroshkom
ly’stya volos kogo gorixa ta boroshnom «Zdorov'yax». Food Science and Technology.
2016. # 10(2). S. 58-65.

21. TaBno O. B. 36ipHuK peuenTyp OOpOIIHIHUX KOHIUTEPCHKHX i 3700HHUX
OyJ0uHHX BUPOOIB: HaBY.-MPaKT. 1ocib. 2-re Bunanus, nom. Kuis : [IpopKuura, 2019.
340 c.

Pavlov O. V. Zbirny'k receptur boroshnyany'x kondy'ters’ky'x i zdobny x
bulochny x vy robiv: navch.-prakt. posib. 2-ge vy'dannya, dop. Ky'yiv : ProfkKny ga,
2019. 340 s.

22. Nlepxasua Dapmaxonest Ykpaiau / JlepkaBHe mifnpuemcTBo «HaykoBo-
ekcriepTHui papmakonoriunuii neHTpy». 1-¢ Bua. JJonoBuenns 3. Xapkis : JlepxaBHe
nianpuemctBo «HaykoBo-excrieptauii hapmakonoriunuii nenrpy, 2009. 280 c.

Derzhavna Farmakopeya Ukrayiny™ / Derzhavne pidpry yemstvo ‘“Naukovo-
ekspertny’j farmakologichny’j centr». 1-e vy'd. Dopovnennya 3. Xarkiv : Derzhavne
pidpry yemstvo «Naukovo-ekspertny’j farmakologichny'j centr», 2009. 280 s.

23. JIpo6or B. 1. TexHonoris xmi6onekapchbkoro BUPOOHHUIITBA : HAaBY. MOCi0.
Kuis : Jloroc, 2002. 366 c.

Drobot V. I. Texnologiya xlibopekars’kogo vy robny cztva : navch. posib.
Ky'yiv : Logos, 2002. 366 s.

24. Tleperopoakud BOJIOCHKOTO TOpiXa: KOPHCTh 1 MIKOJAQ, JIKyBallbHi
BiactuBocTi, 3acrocyBanus. URL: https:/ideas-center.com.ua/?p=21638. (nara
3BepHeHHs: 23.04.2024).

Peregorodky™ volos'kogo gorixa: kory'st™ i shkoda, likuval ni vlasty vosti,
zastosuvannya. URL: https://ideas-center.com.ua/?p=21638. (data zvernennya:
23.04.2024).



https://ideas-center.com.ua/?p=21638
https://ideas-center.com.ua/?p=21638

38

25. Mastromatteo M., Danza A., Lecce L., Spinelli S., Lampignano V., Leverse
J. Effect durum wheat varieties on bread quality. International Journal
of Food Science and Technology. 2014. Ne 25.
P. 51-56. https://doi.org/10.1111/ijfs.12276.

Mastromatteo M., Danza A., Lecce L., Spinelli S., Lampignano V., Leverse J.
Effect durum wheat varieties on bread quality. International Journal of Food Science
and Technology. 2014. Ne 25. P. 51-56. https://doi.org/10.1111/ijfs.12276.

26. Axcponenko 0. M. BusnaueHHs BTpaT #ony y IIIEHHYHOMY XJiOi 3
nobaBkamu TinpobGioHTiB. Cyuacha nayka: cman, npoonemu, nepcnexmusu. 2020.
C. 188-191.

Aks’onenko Yu. M. Vy'znachennya vtrat jodu u psheny chnomu xlibi z
dobavkamy" gidrobiontiv. Suchasna nauka: stan, problemy’, perspekty'vy'. 2020. S.
188-191.

MInnaxoBa-Kamenoka Ouaena TaiinapiBHa, kaHIuIaT TEXHIYHUX HayK,
JOLIEHT, JIOIEHT Kaeapu TEXHOJOTii XJIOOMPOAYKTIB i KOHIUTEPCHKUX BHPOOIB,
JeprxaBHuii OioTexHONMOTYHMH yHiBepcuTeT, e-mail: shidakovae@gmail.com,

Shydakova-Kameniuka Olena, PhD, Associate Professor, Department of
bakery and confectionery technology, State Biotechnological University, e-mail:
shidakovae@gmail.com

PoroBa Ania JleoHiniBHa, KaHAWIAT €KOHOMIUHHMX HAayK, JIOLCHT, OLCHT
Kadeapy Typu3My Ta TOTEIbHO-PECTOPAHHOI CIIPaBU, XMEIbHUIBKUI HalliOHATBHUMA
yHiBepcuTeT, e-mail rogovaal.th@gmail.com.

Rogova Alla, PhD. Sc., Associate Professor, department of tourism and hotel
and restaurant business, Khmelnytskyi  National  University, e-mail
rogovaal.th@gmail.com

Yonui Inna BomoguMupiBHA, KaHIUIAT TEXHIYHUX HAyK, JOLEHT, IOLEHT
Kadeapy TEXHOIOril XapyoBUX BHPOOHHULTB 1 PECTOPAHHOTO TOCIONAPCTBA,
INonTaBchkuii YHIBEpPCUTET EKOHOMIKH 1 TOpriBii, e-mail: inna.choni@gmail.com.

Choni Inna, PhD. Sc., Associate Professor, department of technologies of
food production and restaurant industry, Poltava University of Economics and Trade,
e-mail: inna.choni@gmail.com.

DOI 10.5281/zen0d0.13321092



https://doi.org/10.1111/ijfs.12276
https://doi.org/10.1111/ijfs.12276
mailto:shidakovae@gmail.com
mailto:shidakovae@gmail.com
mailto:rogovaal.th@gmail.com
mailto:rogovaal.th@gmail.com
mailto:inna.choni@gmail.com
mailto:inna.choni@gmail.com

39
YK 664.64.022.39

BIIJINB BOPOIIIHA KIHOA HA BJIACTUBOCTI TICTA
TA OPI'AHOJIEIITUYHI ITIOKA3ZHUKHU
BE3I'IIOTEHOBOI'O XJIIBA

M.M. Caminuxk, 5S1.B. Haropumii

Bubip 6ezeniomenosoi  cupoeunu, SAKa NO3UMUEHO GRAUBAMUME HA
BIACMUBOCII MICMA, € BANCIUBUM 3AB0AHHAM OJil HAYKOBYI6 ma mexHoaozie. B
npoyeci NOWYKy HOGUX IHepedicHmis Ons CMBOPEHHs IHHOBAYILIHO20 —mdA
HamypanvHo2o 0e3210men06020 Xniba eapmo 36epHymu  0coOIugy yeazy Ha
KOMNOHenmu, AKi niO8UWyIOmsb NPYICHICMb MiCmd, U020 NONCUBHI A CEHCOPHI
enracmusocmi. [lo cuposunu, wo Mmoxce Oymu Yikagowo y BUpOOHUYMEI
be32entomeno6o2o xuiba 8iOHOCAMbCS NCeBO03NAKYU, 30Kpema, Kinoa. Memoio danozo
odocrniodcents € oyinka enaugy bopowna iz kinoa Keapmem na enacmusocmi micma
npu  eupobnuymsi 6bezenomenogoco xniba. Jlociioxceno 5 3paskie xniba i3
be3entomenosoi cuposunu. 3pazox 1 6yno eucomosneno i3 cymiwi bes2eniomerosoi
CUDOBUHU:  PUCOB020 OOPOWIHA, KYKYPYO3AHO20 KPOXMANIO, NCULNIYMY, JbOHY
3010mucmozo ma marbmosu. B spaskax 2, 3, 4, 5 uacmuny Kykypyo03sHo2o Kpoxmanio
6yn0 samineno na Gopowno i3 xinoa Keapmem, cenexyii naykosyie Cymcbrozo
HAYIOHANbHOR0 azpapHO20 YHieepcumemy. 3epHa Kinoa Oisl 6U20mosNenHs 3paska 3
NnonepeoHbo HACMONBANU Y XONOOHIU 600i 0N eudanenHsi canowinie. Kinoa ons
8UCOMOBIEHHS 3pA3KI6 4, 5 00poOIAIU 600010 MA YILMPA3EYKOM. [[s npUOmy8anHus
micma, @ AKOCMi pO3NyuLyeaya, 6UKOPUCMOBYBANU 3AKBACKY HA OCHOBI PUCOBO20
6opowna, Lactobacillus sanfranciscensis ta Candida humilis. Jodaséanns 6opowna
KIHOG NpU38eno 00 3HUMCEHHSA KUCTOMHOCMI Micma, Wo NOSUMUBHO BNIUHYIO HA
@opmysanns cmpykmypu eomosux eupobis. Taxooxc y spaskax micma i3 60pounom
KIHOa cnocmepieanocs 3HUdMCeHHA Macosoi yacmku eonoeu. Kuelicmepusayis
KpOXMAMO 3 YMOBU HUNCHOI BONO20CMI CHPUAIA YMEOPEHHIO CYXOi, eN1acmuyHol
M AKywKY Xi6a. 3a opeanorenmuiHumMy NOKA3HUKamu X6 i3 000asanHsam 6opowna
Kinoa Keapmem mae npuemuuti 2opixosuti npucmax, oiie 3a0apeienHs, Cyxy, elacmuyny
M’AKYWKY Ma TOHEHbKY 300MAB0-H#CO8MY CKOPUHKY. M sxywi 3paskie xaiba i3
6opowHom KiHoa mas 6l PiGHOMIPHY OpIOHY MOHKOCMIHHY nopucmicme, 6e3
NOPOIICHUH [ O3HAK HENPOMICY, 3aKay. Y 3pasky 2, sikutl Micmug HeoOpobieHi 3¢pHa Kinoa,
cnocmepieanacs He3HauHa 2IPKOma. 3paszoK, 6ULOMOGNEeHUll 13 BUWUM  8MICOM
KYKYPYO35IH020 Kpoxmano, Oe3 OOpowHa KiHOA, MA8 HEe3A008iIbHI Op2aHOLenmuyHi
NOKA3HUKU.

Kniouoei cnoea: 6ezeniomenosuii xnib, KiHoa, micmo, KUCIOMHICDb,
Op2aHONEeNMUYHI 61ACTNUEOCIIL.
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THE INFLUENCE OF QUINOA FLOUR ON THE PROPERTIES
OF THE DOUGH IN THE PRODUCTION
OF GLUTEN-FREE BREAD

M. Samilyk, Y. Nogorny

The choice of gluten-free raw materials, which will positively affect the
properties of the dough, is an important task for scientists and technologists. In the
process of searching for new ingredients to create innovative and natural gluten-free
bread, it is worth paying special attention to the components that increase the
elasticity of the dough, its nutritional and sensory properties. Raw materials that can
be interesting in the production of gluten-free bread include pseudocereals, in
particular, quinoa. The purpose of this study is to evaluate the effect of Quartet quinoa
flour on dough properties in the production of gluten-free bread. 5 samples of bread
from gluten-free raw materials were studied. Sample 1 was made from a mixture of
gluten-free raw materials: rice flour, corn starch, psyllium, golden flax and maltose.
In samples 2, 3, 4, 5, part of the corn starch was replaced with Quartet quinoa flour,
selected by scientists of the Sumy National Agrarian University. Quinoa grains for
making sample 3 were pre-infused in cold water to remove saponins. Quinoa for the
production of samples 4, 5 was treated with water and ultrasound. To prepare the
dough, leavening agent based on rice flour, Lactobacillus sanfranciscensis and
Candida humilis was used as a leavening agent. The addition of quinoa flour led to a
decrease in the acidity of the dough, which had a positive effect on the formation of
the structure of the finished products. Also, a decrease in the mass fraction of moisture
was observed in the dough samples with quinoa flour. Starch pasteurization under
conditions of lower humidity contributed to the formation of dry, elastic bread pulp.
According to organoleptic indicators, bread with the addition of Quartet quinoa flour
had a pleasant nutty taste, white color, dry, elastic crumb and a thin golden-yellow
crust. The crumb of the bread samples with quinoa flour had a more uniform small
thin-walled porosity, without cavities and signs of non-brewing, tempering. Sample 2,
which contained unprocessed quinoa grains, showed slight bitterness. A sample made
with a higher cornstarch content, without quinoa flour, had unsatisfactory
organoleptic parameters.

Key words: gluten-free bread, quinoa, dough, acidity, organoleptic
properties.

IMocTanoBka mpoOiaeMu Yy 3araabHoMy BHrasgi. X6 e
HAUTIOMYJAPHIIINAM TIPOAYKTOM Yy Xap4OBOMY paIiOHI OUTBIIOCTI IJIFOJCH,
OCKIIBKM y HWOro CKIIaAi MICTATBCS BYIJICBOAW, OLUTKH, BITAMIHHA Ta
MiHepanpHi pedoBmHH. lIpore, xmi® i3 NIIEHUWYHOTO OOpPOIIHA, SKHUA
KOPUCTYETHCS HAWOUTHIINM IIOITUTOM, Ma€ BHCOKY KaJOPIHHICTD 1 HIDKTY
GionmoriyHy wiHHICTE. KpiM TOro, icHye MOCTaTHHO BENHKA KIIBbKICTh
CIIOXKMBAYIB, SIKi MAIOTH IEJIialifo. 3a OCTaHHIMHU TaHUMH HEIEPSHOCHMIiCTh
TIIIOTEHY 3HAYHO 3pOCTa€ Y BChOMY CBiTi [1].
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Binpmricte  Ge3MIIOTEHOBHX TPOAYKTIB  (0coOimBO  Ximib), sIKi
3a3BUYAil BHUTOTOBIISIOTHCS 13 OC3MIIIOTEHOBOrO OOpOIIHA Ta KPOXMAo
1mo30aBiieHi TIIIOTEHOBUX OLUIKIB, MAalOTh IOTraHi CEHCOpHI, TEKCTypHi Ta
MOXMBHI BracTuBocTi. KpiM TOro, moBHa 3amiHa TIIOTEHOBOTO Oillka B
perenTypi 0e3rII0TEHOBOTO XT1i0a € BETUKOI MPOOJIEMOI0, OCKIIBKH caMme
OUTOK TIIOTeHY (hOpMYe MOTPIOHI TEXHOJOTIYHI BIACTUBOCTI TicTa. Tomy,
BUOIp OE3MNIIOTEHOBOI CHPOBHHH, sIKa TO3MTHBHO BIUTHBATHME Ha
BJIACTUBOCTI TiCTa, € BAXKIIMBUM 3aBJIAHHSM JJIsl HAYKOBI[IB Ta TEXHOJOTIB.

AHaJti3 ocTaHHixX Aocaimkens i myduaikaniid. B nponeci momyky
HOBUX IHTPEIIE€HTIB JUIS CTBOPEHHS I1HHOBAaIIfHOrO Ta HATYypalbHOTO
0e3TIII0TEeHOBOTO XJ110a BapTO 3BEPHYTH OCOOJIMBY yBary Ha KOMIIOHEHTH, SIKi
T IBUIIYIOTH MPYKHICTB TicTa, HOro MOXKHUBHI Ta CEHCOPHI BJIaCTHBOCTI.

OCHOBHMMH IHTPEIIEHTAMHU Uil BUPOOHMITBA OE3TIIIOTEHOBOTO
xJ1i0a € pyc, MaHiOK, KyKYpyZ3a, COEBE OOPOIIIHO, KapTOIUIIHUN Kpoxmasb [2].
Haii0inpm migxomsiuM — OOpOIIHOM Uit  OTPHMAHHSI  Oe3TIIOTEHOBHX
OOpOIIHSIHUX BHPOOIB € pHcoBEe OOPOIIHO. PHC IIUPOKO BU3HAHUH SIK
rimoajepreHHa KyJabTypa 3 BUCOKOK XapyoBOIO IiHHICTO [3]. SIk mpaBuio, 10
pucoBoro OOpOIIHA JOMAIOTHCS 1HINI BHAW 3E€PHOBOIO OOpOIIHA s
MOKpAIIeHHsT (YHKI[IOHATBHOCTI Ta TOXWUBHUX BIIACTHBOCTEH KiHIEBUX
MIPOJYKTIB.

BopoliHo € HalBa)JIMBILIO CHPOBHHOIO JUIsl XJi00OYIO0YHUX
BupoOiB. He3Bakaroum Ha TIOraHi TEXHOJOTIYHI BJIACTHBOCTI OLIKIB,
OopouIHO 0e3 TIIIOTEHY Ma€e TOJIOBHY IEepeBary B IOKUBHHUX BIACTUBOCTSX 1
Jo0pe 30aaHCOBaHOMY CKJIa il MPOQ1iIt0 aMiHOKUCIOT. BoHHM € KITtouoBUMU
CHOJNYKaMH, HE3aMIHHUMH sl OaraThox OlOXIMIYHHMX peakiiil. BisbHi
AMIHOKHUCIIOTH, 30KpeMa, CHpUSIIOTH apoMaTy Ta CMaky XJIi0oOyIo4HHX
BupoOiB [4]. Bonu 6epyTh ydacth y peakiiii Maiispa, yTBOpIOIOYM CMaKo- Ta
apOMaTOYTBOPIOIOYI aKTUBHI CIIONYKH [5, 6].

Hdo cupoBuHH, mO MOXe OyTH MIKaBOIO y BHPOOHHUIITBI
0e3rmroTeHoBOTO  Ximi0a BIJHOCATBCS TICEBHO3NAKH, 30KpeMa, KiHOoa.
BunATKOBa MOXKMBHA IIHHICTE KIHOA TMOSCHIOETHCS HOro 30alaHCOBAaHUM
CKJIaIOM, BHCOKHMM BMicTOM Oiflka, MiHepaliB, KIITKOBHHH Ta IHIIHX
6iomoriyno miHAKX cronyk [7]. KiHoa MicTHUTh BHCOKHI PiBEHb HE3aMiHHHIX
JKUPHUX KHCIOT Ta BiTaMmiHiB. BwmicT ByrieBomiB y HaciHHI KiHOa
KonmuBa€eThes Bix 49% mo 68% [8].

Jo aHTHMOXUBHUX (AaKTOPIiB y HACIHHI KiHOA, SKi MdifOTh SIK
MIPUPOAHUN 3aXHCT BiJ MATOTEHIB i TPABOIAHUX, BIAHOCATH CANOHIHU [9].
CanoHiHM HaJarTb KiHOA TIPKMH CMaK i B OCHOBHOMY MICTATBCS Yy
30BHILIHIN 000T0HIII HACiHHSA. [X MOXHA BUIATUTH, 200 YACTKOBO 3HU3MTH
BMICT, 3a JONOMOIOI pI3HOMaHITHHX METOIiB OOpOOKH, TakKux §K
MPOMHBAHHS XOJIOMHOK BOAOK, CTUPAHHS Ta JYIICHHA. AJle TIPH CTHPaHHI
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Ta JIyIIEHHI 3HWKYEThCS OloNoriyHa IiHHICTH OOpOIIHA KiHOa OCKUIBKH i3
HBOI'O BUAAJAETHCS 3HAYHA YacTHHA XapuoBUX BOJOKOH [10]. Tomy,
JIOLIJILHO MTPOaHaIIi3yBaTH iHIIII CIIOCOOM BUAAJICHHS CAllOHIHY i3 3epHa.

Bapro 3a3HaumTH, IO BUPOUIYBaHHS Ta CHOXXHBaHHS KiHOA
MOCTIHHO 3pOCTa€ B YChOMY CBITi HE JIMINE 3aBISKA HOTO JIETHIHUM
OCOOJIUBOCTSIM, ajie¢ W 34aTHOCTI NEPEHOCHUTH HECTIPHUSTINBI YMOBU Ta
aJlanTyBaTHCs /10 YK€ DI3HMX eKonoriuHux cutyanii [11]. B VYkpaini
o(iIiifHO 3apeecTPOBAHO TPU COPTH KiHOA, B TOMY uHcli Ha CyMIuHi.
HayxkoBismu CyMChKOT0 HallilOHaJIBHOT'O arpapHoro YHIBEpCHTETY CTBOPEHO
copt KBaprer, sikuii BiJIpi3HSETHCS 3HIKEHHM BMICTOM caroHiHiB. [Ipote,
MIPaKTHYHO BiJICYTHI JIOCIIHDKEHHS I10JJ0 MOXKJIMBOCTI 3aCTOCYBaHHS IaHOTO
COPTY KiHOA Y BUPOOHUIITBI OE3TITIOTCHOBOIO XJ1i0a.

MeTa cTatTi - g0CHiPKEHHS BIUTMBY OOpolHa i3 kiHoa KBaprer Ha
BJIACTHBOCTI TiCTa NPH BUPOOHMIITBI OE3MIIIOTEHOBOTrO XJ1i0a.

Jyist BUpILIEHHS] TOCTaBJIEHOI METH 3alpONOHOBAHO HACTYIHI
3aBJIAHHS JIOCIKEHHSI:

— BBECTU y PeLENTypy Oe3IIIOTEeHOBOro Xaida OOpOIIHO i3 KiHoa
KBaprer Ta A0C/iIUTH BIACTUBOCTI TiCTa;

— MpOAHAJI3YBaTH OPraHOJENTHYHI TOKA3HUKHM XJiba 13 OOpOIIHOM
kiHoa KBaprer Ta 3anpornoHyBaTy HOro parioHaj bHy KUIbKICTb Y PELeTTyi.

Buxiiag ocHOBHOI0 MaTepiaity A0C/IiIzKeHHS.

B xoni nocnmimkeHb 0yJi0 BUTOTOBIICHO 5 3pa3KiB XJ1iba, peuenTypu
SIKMX TIPE/ICTaBIIeHO B Tabu. 1

— 3pasok 1 BUTOTOBIIEHO 32 BiZIOMOIO perientypoto [12] 6e3 6oporHa
KiHOA;

— 3pasok 2 — i3 JoJaBaHHIM OOpOIIHA, BUTOTOBJIEHOTO i3
HEoOpOOJIeHUX 3epeH KiHOa;

— 3pasok 3 — i3 gogaBaHHIM OOpPOIIHA, BUTOTOBICHOTO i3 3€peH, sIKi
HACTOIOBAJIA y XOJOAHIA Boxi mpoTsrom 30 XB, BHCYIIYBalH Ta
ToIpi0HIOBAH;

—  3pasku 4, 5 — i3 fomaBaHHIM OOPOIIHA, BUTOTOBJICHOT O 13 3€pEH, SIKi
00pobisim  yapTpa3ByKoM y Bomi 3a  Ttemmeparypu 30°C
(cmiBBimHOmEeHHS 1:1).

DaKTHYHO IJIs1 BUTOTOBJICHHS BCiX JOCIITHUX 3pa3KiB BUKOPHCTaHA
OHAa perenTtypa, 3ampomoHoBaHa Ammar Ta iHmL [12]. BigmiaHiCTR
moJIsraia JIMmie y crmocobax TomepenHboi O0OpOOKM 3epeH KiHoa Tepen
BHUTOTOBJICHHSIM OOpOIITHA Ta B HOTO KIIBKOCTI.

Jis BUpOOHHUIITBA AOCTIAHMX 3pa3KiB XJIi0a 3aCTOCOBYBAJIM CYMilI
6opomHa, y ckiafi sikoro Oymu: pucose 6opomtao TOB «Kackany» (Ykpaina),
nsoH 3onmoructuit TM «3emnenap» (Ykpaina), ncmwmtiym POIT «Xpamos
B.M.» (VYkpaina), kpoxmanb KykypymssHui cyxuii TOB «IHTepcrapu
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VYxpaina», OOpOIIHO KiHOA, SIKE OTPUMYBAIW TOIPIOHEHHSAM 3€peH Ha
nmaboparopHOoMy auckoBomy MivHI JI3M-1 no kpymHOcTi, 1m0 3abe3mneuye
TIOBHUH TPOXiJ Marepiary uepe3 1uiereHe jatyHHe cuto Ne025 (0,25 mm).
OOpoOKy 3epeH KiHOa YABTPa3BYKOM TIPOBOAWIIM 33  JIOTIOMOTOFO
yapTpa3BykoBoi BaHHM UCleaner TV02 noryxksictio 120 B, 40 x['m. Sk
3aMiHHUK I[YKpY Y pelentTypi BHKOpHUCTOBYBaiM ManbTozy TM «Eatofit»
(Ykpaina). [lyis mpuroryBaHHs —Ticta, B SIKOCTI  pO3IylIyBaua,
BHKOPHCTOBYBAITM 3aKBAacKy Ha OCHOBi prcoBoro Oopomrna, Lactobacillus
sanfranciscensis ta Candida humilis. 3akBacky O0y10 BHIOTOBJICHO B
naboparopHux ymoBax. J{ist mporo pucose 6opomrHo (300 1) 3mimryBanu 3
Bonoro (375 r) Ta menom (10 r). Otpumane TicTo iHKyOyBanu mpu 25+2 °C
no pocsrHeHHs pH 4,0, a morim #oro Ge3nmepepBHO MIATPUMYBAJIH 3a
JIOIIOMOT'OI0 TE€XHIKH ITi/PKUBIICHHSI 3aKBACKH B THX CAMHX KOHTPOJIbOBAHHX
yMOBaX. 3arajibHa TPHBAIICTh (hepMeHTAIliT 3aKBaCKH CTaHOBMJIA 7 1i0.

Tabmums 1
PeuenTtypa nocaigaux 3paskis xa1ioa

CupoBuHa, T 3pazok 1 | 3pazok 2| 3pazok 3| 3pazok 4 |3pa3zok 5
PucoBe 60poIHo 135 135 135 135 135
Kpoxmainb 115 103 103 103 92
KYKYPYA3SHUI
BoporiHo kiHoa - 12 12 12 23
JIboH 30J10THCTHI 12 12 12 12 12
[enmmiym 8 8 8 8 8
MaibTo32 12 12 12 12 12
Cisb 6 6 6 6 6
OnuBKoOBa 01ist 18 18 18 18 18
3akBacka 137 137 137 137 137
Bona 185 185 185 185 185
Pazom 628 628 628 628 628

Kucnorrictes TicTa mocmimkyBamy apOitpakanM Meromom [12].
BusHadueHHs1 aKTUBHOI KUCIIOTHOCTI MPOBOMIIIH 3a JoromMoror pH merpa (AD
11 pH meter Adwa). Bomnoricts TicTa BU3HAa9aId METOIOM BHCYIITyBaHHS B
cymnpHiA madi CEII-3M. OpraHonenTrdHI TOKa3HWKH BI3HAYAM 32
JIOTIOMOT0F0 oprasiB yTTs 3riaHo 3 JICTY 9188:2022 «Bupobu ximibo0ymouHi.
OpraHonenTH4He OIiHIOBAHHS TIOKa3HHUKIB SKOCTI.

Pesymeratn mocmimkeHHS (i3MKO-XIMIYHHX TIOKa3HHUKIB SKOCTI
TicTa MPECTaBICHO B Ta0II.2.
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Tabmuis 2
Di3uK0-XiMiuHi MOKA3ZHUKM SIKOCTI TicTa
HaiimenyBanns JocnigHi 3pazku
IMOKa3HHUKIB 1 2 3 4 5
Kucnoruicts, °H 8,3 7,8 7,0 6,2 52
pH 3,7 3,8 3,8 3,9 3,9
Macosa vactka Bosoru, % | 48,1 | 45,4 46,3 46,0 45,7

PesynbraTi qOCIiIKEHHS TTOKa3aJIu, 110 JO/IaBaHHs OOpoIIHA KiHOa
NPU3BOMWIO [0 3HIKEHHS KHUCIOTHOCTI Ticta. KHCIOTHICTh —crpuse
pYAHYBaHHIO KPOXMANIIO Ta JO03BOJSIE 3MEHIIMTH TEPMiH BUCTOIOBAHHS
TICTOBHX 3aroTOBOK, IPOTE KapKac BHPOOIB MaB MEHINY CTPYKTYPHY
niarpumky. [IpaBuiibHO copMoBaHMii KIEHKOBHHHHUN Kapkac 3a0e3neYnTh
ONTHMajbHE Ta30yTpUMaHHA TicTa. BpaxoBylouw, mo y peuentypi
BUKOPHCTaHa JIMIIe Oe3ITI0OTEHOBA CHPOBHHA, MOJKHA MPHUITYCTHUTH, 110 TaKe
3HIDKEHHS KUCJIOTHOCTI NMO3UTUBHO BIUIMHYJIO Ha (pOPMYBAHHS CTPYKTYpHU
roroBux BupoOiB. Kpim Toro B mexax Hmk4oro piBHs pH moBinbHile
BiZIOYBAa€THCS MENAHOIIMHOBA PEAKIlisi, TOMy TOTOBI BHpoOH (3pasku 3-5)
Maunu Oinbi Omizie 3abapBieHHs. OCKiNBKY BIJICYTHI HOPMATHBHI TTOKa3HUKU
SIKOCTI O€3TJIFOTEHOBOr'o XJ1i0a Ha pUCOBOMY OOpOIIIHI, OTpUMaHi Pe3yJIbTaTh
JIOLJIFHO BPaxOBYBAaTH a pa3i po3pOOKH TEXHIYHMX YMOB Ha BHI'OTOBJICHHS
JIAaHOTO BUJY XJ1i0a.

JonaBaHHst 6OpOIIHA KiHOA PU3BEIIO JI0 3HW)KEHHS! MAaCOBOT YaCTKH
BoJioru y Ticti. Kielicrepusariisi KpoXMaio B yMOBaX 0OMEKEHOI KUTbKOCTI
BOJIH CIIpHsIa YTBOPEHHIO CYXOi, eIacTHYHOl M sIKyIIKK Xi1i6a (puc.1).

Puc.1. Jocaiani 3pa3ku xii6a

Bupo0wu, 1o mictuiim 60poniHo kinoa (3pasku 2,3,4,5) Manu Oiibin
npuBaOiIuBuil 30BHIMIHIN Burisia. [loBepxHs BHpOOIB Oyna IIIajkowo, He
3a0pyaHeHor0, 0e3 BenMWKMX TpimmH 1 miapusiB. Komip CKOpHHKH BCiX
3paskiB OyB piBHOMipHMM, HE OmiguM 1 He migropinuM. 3abapBiIeHHSI —
30J10TaBO-KO0BTE (3pasku 3,4,5) Ta cBiTiIo-KOpHuHEBe (3pasku 1,2). ToBmuHa
CKOPHMHOK XJ1i0a 13 OOponrHoM KiHoa Oyna Aemo MEHHIOK (10 3 MM), HiX
XJ1i0a, BUTOTOBJIEHOTO 3 OLIBIINM BMICTOM Kpoxmamo — a0 4 mMm. Ctan
M'sKyma 3paska | OyB HE3aZOBUIBHHMM, JIUIKHAM, CTPYKTypa HOpYIICHA,
B’s13ka. M’sKymI 3pa3kiB xJ1i0a i3 OOpoIIHOM KiHOa MaB OUITBII piBHOMipHY
JIpiOHY TOHKOCTIHHY ITOPHCTICTh, O3 MOPOXKHHH 1 03HAK HEMPOMICY, 3aKaiy.
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Komip m'sxyma — Oinmit. Ha cmak 3pa3zok 1 OyB 3aHaATO KHMCIUM, 3arax
BractuBHi Xii0y. 3pa3ok 2 MaB Jemio TipKyBaTHi CMak, 3 TOPiXOBHUM
ITCIIsICMaKoM, HOMAIBHUN CMaK MaB 3pa3oK 3, ajie TipKoTa B HbOMY JEIb
BiguyBanacs. HaliBuIy omiHKy 3a pe3ylbTaTaMH OpTaHONENTHYHOI OI[iHKH
oTpUMaTH 3pa3ku 4 Ta 5, IKi MaJH IPUEMHUI CMaK 3 TOPIXOBUM MIPUCMAKOM,
3amax BIaCTUBHH X110y O€3 CTOPOHHIX BiATIHKIB.

BucHoBKH. 32 paxyHOK BBEIEHHS Yy pelENTYypy O€3rIIOTEHOBOTO
xymiba OopomHa i3 kiHoa KBapTer 3HHM3WIAacs KHCIIOTHICTH —TICTa,
TIOKPALIMINCS HOT'O CTPYKTYPHI BIACTUBOCTI.

OpraHonenTH4HU aHai3 nokasas, o OopoIrHo i3 kinoa KBaprer
MO3UTHBHO BIUIMHYIIO HA CMaKO-apOMaTH4HI BIACTHUBOCTI X1i0a.

B momanpmmx MOCTIDKEHHSX IUIAHYETHCS 30UTBIIUTH KUTBKICTH
OopollHa KiHOa y perentypi Ta JOCHiAUTH (hi3UKO-XIMIYHI BIACTUBOCTI
xJ1i0a Ta TOCTIAUTH HOro PEOJIOTIYHI BIACTUBOCTI.
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BILJINB MOJIOYHOI CUPOBATKHA HA ®OPMYBAHHS SIKOCTI
®PYKTOBO-OBOYEBOI'O KEJIE

H.B. Jlanunbka, I'.B. HoBik, A.B. Pyaenxo, T.O. Mocb

Ha peanvuux cucmemax ¢ppykmogo-o0604ego2o dicene noKa3aHo, Wo GHeCeHHs
MONOUHOT cupogamiu y 8i0COMKOGI KiIbKOCMI HA 3aMiHy 800U NpU 3AMOYYEAHHI
Jicenamuny  npuzBoOumsv 00  3HUJICEHHSl  BONO20YMPUMYBANLHOI  30amHOCH
2eneymeaoplosayd, NOO0BIICYE Yac ceneymeopents. B acene, 0o ckaady sxoeo exooums
MONIOYHA CUPOBAMKA, 3HUIICYEMbCA MIYHICMb 2€110 Ma KUCIOMHICMb, d 60102ICMb
3pocmae. Koncucmenyis supodie cmae 0inbu M K010, RO2AHO MPUMAE Gopmy 0OHAK
3a NOKA3HUKAMU CMAKY I NICIACMAKY — 3HAYHO NEPesUye MAaKi NOKA3HUKU 6
KOHMPOJLHOMY 3DA3KY.

Kntouogi cnosa: ppyxmoso-osouege gicene, yumpycosi coku, MOPKEAHUIL CIK,
MONOYHA CUPOBAMKA, CUNLA 2eli0, CIMPYKMYypa, AKICb

THE INFLUENCE OF MILK WHEY ON THE FORMATION
OF THE QUALITY OF FRUIT AND VEGETABLE JELLY

N. Lapytska, A. Novik, A. Rudenko, T. Mos

The article does not present the results of research on the influence of
25-100% whey on the properties of gelatin, the time of gel formation at different
temperatures, and the quality of the fruit and vegetable jelly enriched with whey.

The effect of whey on the moisture-retaining capacity of gelatin was studied
on model systems. It has been shown that replacing a percentage of water with whey
results in a 15.5-50.0% reduction in gelatin's ability to retain absorbed moisture
compared to a sample soaked in 100% water. It should be noted that the increase in
serum in the system caused a decrease in the ability of gelatin to retain absorbed
moisture. In addition, it was found that with an increase in the amount of milk serum,
already in the real system, the time of gel formation at 18 °C is lengthened by 11.1—
50.0%, and at a temperature of 5 °C — by 25.0-66.0% compared to the control. This
is most likely due to a change in the concentration of the solution used for soaking
gelatin, because it is known that gelatin dissolves well in water, absorbing 10 times
more moisture than its own weight. It is possible that the chemical composition of the
serum, rich in fats, proteins and minerals, affects the rearrangement of molecular
chains and the formation of a weaker spiral network.

Experimental studies proved that the strength of the gel in the obtained fruit
and vegetable jelly is 5.3-42.8% lower compared to the control sample. Jelly moisture
increased by 5.3-16.7% with increasing serum in the system, while acidity, on the
contrary, decreased by 7.1-25.0% compared to the control sample.
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According to organoleptic indicators, the consistency of jelly with milk whey
was evaluated with the lowest points, but the indicators of taste and aftertaste in such
products improved with an increase in the amount of whey. Therefore, in order to
avoid the negative impact of whey on the jelly structure, it is suggested to consider
the possibility of increasing the amount of gelatin in the recipe or selling such a
product packaged in a rigid consumer container.

Keywords: fruit and vegetable jelly, citrus juices, carrot juice, whey, gel
strength, structure, quality

IlocTanoBka mnpobdjemu Yy 3aragapHomy Buriasai. Xeneitna
MIPOIYKIIiS € Ty’Ke TOIYJISIPHOI0, OCOOIMBO cepen aiTel. PeaizyeTbest BoHa
MepeBayKHO Ha €BPOIEHCbKOMY pHHKY. [IpH 1IboMy B OLIbIIOCTI KpaiH o0csr
CHOKMBaHHS JKEJISHHOI NPOIYKIIT B pa3u MepeBHIye oOcsr i BUPOOHUIITBA
[1]. Le € mnomToBXOM s PO3BUTKY BHPOOHMIITBA KOHIIEHTPOBAHUX
KOHCEPBIB YKpaiHChKMMHU BUPOOHUKAMHM 3 METO0 BHXO/Y Ha €BPONEUCHKH I
PHHOK.

BpaxoByroun, mio xeie OyAyTb CIIOXKHBAaTH MEPEBAXKHO MHiTH,
noTpiOHO sikomMora Oinblie 30araTUTH HOro BiTaMiHaMU, MiHEpPaTbHUMH
pEYOBMHAMHU, MiJBHIIMTH OIlONOTIYHY IIHHICTH a TaKOX MOA0aTH Mpo
HaTypasibHicTh. KpiM TOro, BHUPOOHMITBO (YHKIIOHAJBHUX TMPOAYKTIB
XapuyBaHHA € TpPIOPUTETHHM  HAIPSIMKOM  DPO3BHTKY  XapyoBOl
npoMucioBocti. Bce Oinbliue Jrofeil mparHyTh CHOXHBAaTH HATypabHI,
KOPHUCHI HPOAYKTH. Y ILbOMY 3B’S3KY NEpPCIEKTHBHOIO CHPOBHHOIO VIS
BUPOOHHUIITBA JKEJIE € COKM LIUTPYCOBUX Ta MOPKBsiHMH Cik. Lle moB’s13aHo 13
3HAYHUM BMICTOM Yy MiepenideHiii cupoBuHiI BiTamiHiB rpynu B. Jlumonu
MICTATH 1€ i BiTaMiH Bs (X0IiH), 0 qy)Ke PiIKO 3yCTPIYAEThCS B PaIliOHI
JIIOIMHA 1 CTUMYJIIOE POOOTY MO3KY, TO3UTUBHO BIUIMBA€E HA METa0OIi3M
xupiB [2, 4]. KpiM TOro, IUTPYCOBI MICTATH Y CBOEMY CKJIaJli 3HAYHY YACTKY
Bitaminy C [3]. Bei nepeniyeHi BiTaMiHU € BOZOPO3YMHHUMH 1 3aCBOOTHCS
OprafizsMoM y Oynp-skomy paszi. CKIafHima CUTyamis i3 >KUPOPOIUNHHUMHA
BiTaMiHaMH, TAKUMU SIK BiTaMmiH A Ta E, 1110 B 3Ha4UHI KIJIBKOCTI MICTSThCS B
MopkBi [3, 4]. Hus iX 3acBO€HHS HEOOXiIHI JKHpH, BMICT SKHX HE
nepex0OadeHnii y KOHIIEHTPOBAHHX KOHCEpBaX, LIO BUTOTOBJIAIOTHCS 3a
TpaauIiiHOI TexHoorie0. KpiM Toro, Ik IUTPYCOBi, TaK 1 MOPKBSIHAH CiK
MICTSATh 30BCIM He3HauHy 4dacTKy OinkiB [3]. Lle Oyme matu HeraTuBHUI
BIUIMB Ha OIONOTiYHY IiHHICTH Jkene i3 mmx cokiB. Taka mpoOmema €
AKTyaJTbHOIO IS BCIX MPOAYKTIB, IO BUTOTOBIISIOTHCS] HA OCHOBI TUIOMIB Ta
OBOYiB a TAKOXK IPOIYKTIB iX IMepPepoOKH.

BpaxoByroun 3a3HadeHi NpPOOIEMH TEPCHEKTHBHUM € TIOMIYK
HATypajdbHOI CHPOBUHH, IO Oyae MaTH JOCTATHIM BMICT JKHPIB Ui
3aCBOEHHS JKUPOPO3UYMHHHMX BiTaMiHIB, Ta OUIKIB I IIiABHUIICHHS
GionoriyHol I[iHHOCTI >kenme. Takor CHPOBHHOIO MOXE OyTH MOJOYHa
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CHpOBaTKa, II0 € MMOOIYHMM MPOAYKTOM IpPH BHPOOHHUITBI Pi3HOTO pOAY
CHpiB Ta Ka3eiHy. BukoprucTanHs MOJIOYHOI CHPOBATKH JIO3BOJIUTH BUPIIIUTH
onpasy AeKiigbka npooaem. [To-miepime — 30araTuti GpyKTOBO-OBOUCBE JKEIIC
OiyKamH, >KUpamH, MiHEpaJbHUMH COMSIMH. [lo-nmpyre m03BONWTH 3HAYHO
3HM3WTH 3a0pyJHCHHS IPYHTIB OCKUIBKH HAa CHOTOJIHI 3HAaYHA KUTBKICTh
CHUPOBATKH 3JTMBAETHCS y KaHAII3AIII0 1 Mae 3a0pyIHIOIYY 3aTHICTh y S00—
600 pasiB BHIIy HDXK Y CTiYHHX BOJ [5]. 3rifiHO 3 NaHWMH JIiTEpaTypHUX
JoKepen [6] cupoBaTka MiCTHTh 3HaYHY KUTBKICTh a30THCTHX PEYOBHH, IO
npe/icTaBiieHi OinkamMu 1 HEOLIKOBUMHM cronykamu. Kpim Toro, Oinku
CHPOBATKH XapaKTepH3YyIOThCSl BMICTOM BCiX HE3aMiHHMX aMiHOKHCIOT [6],
110 TIO3UTUBHO BIUTUHE HA O10JIOTIYHY I[IHHICTH JKeJe.

OnmHak ciil BpaxoBYBaTH, WO BHKOPHCTaHHS HETPaAWIIHHOI
CHPOBUHH TIPU BUPOOHHUTBI (PYKTOBO-OBOUEBOIO KEJIE MOXKE CYTTEBO
BIUIMHYTHU Ha ()OPMYBAHHS TEJIIO Ta SKICTh CAMOIO FOTOBOTO POAYKTY.

AHaJti3 ocTaHHiX pociikeHb i myOmikamiii. Binomo, mo skicte
XKeJe SIK FOTOBOrO MPOAYKTY, Ha IpsAMY 3aJeXUTh Bix sAKkocTi remo. Ha
(hOopMyBaHHS SIKOCTI T€JII0 MOXXYTh BIUIMBATH Pi3HI YUHHHUKHU Cepell IKUX BUJL
1 TOXO/DKEHHs TIeJeyTBOpIOBaYa, AaKTUBHA 1 TUTPOBaHA KHCJIOTHICTh
CepenoBHINa, TEMIEpaTypa BHECEHHS I'eJIeyTBOPIOBaYa.

Tak, Hanpuknag, >KEJAaTUHOBUM TIEllb YTBOPIOETHCS  3aBISKU
MOJICKYJSIPHUM CHJIaM, 110 3’ €IHYIOTh KOJIOi[IHI TijpaTOBaHi YaCTHHKH MIX
co0OI0 YTBODIOIOYM TAaKMM YHMHOM Kapkac, SIKMH 3a0e3nedye MilHICTbh
cucremu. JKenaTHMHOBI  reji  TakoX MOXYTh  XapaKTepU3yBaTHCS
00OpOTHICTIO YTBOpeHOI cTpyKTypH. [Ipu miIBUILEHH] TeMIepaTypy BUIlEe
10 °C moumHae BifOyBaTHCsS PO3PI/UKEHHS CHCTEMH, a 3a TeMIlepaTypu
25...35 °C i Bu1rie BOHa IMOYMHAE MIaBuTHC [7, 8].

BpaxoBytoun KOHIIEMIIiI0 3[0pPOBOT0 Xap4yBaHHs, 110 CIIPSIMOBaHa Ha
MIATPUMKY TapHOTO CaMOIOYYTTS 1 3[J0pOB’S JIIOAMHH, BaXIJIMBOIO €
po3po0Ka cIieriaii3oBaHUX Xap4yOBUX MPOAYKTIB. Y IIbOMY HAIPSIMKY
MIPOBOIUTHCS 3HAYHA KITBKICTh TOCHIHKEHB 1 Y BCIX BUIIAIKaX BCTAHOBIICHO,
IO BHECEHHS 30aradyBajbHOI CHPOBHHM HE JIMIIE BIUIMBAE HA XapyOBY
LIHHICTD TPOAYKTY, @ ¥ Ha MPOXOKEHHS TEXHOJOTIYHOTO MpOoIecy Ta
(hopMyBaHHsI MMOKa3HUKIB sikocTi. He BUHATKOM € i 30araueHHs JecepTHOI
mponaykiii. Tak, B poboti [9] po3risimaeTbess MOXKIHBICTE BUKOPUCTAHHS
HonBMicHUX 100aBOK: (yYKyCy, elaMmiHy, XJIOpENd 3 METOK 30aradeHHs
IUIOAOBO-ATITHOTO XKene. JI00aBKH PeKOMEHIYEThCS BHOCUTH JI0 PELeNTYpH
xene y kumpkocti 0,3% Ta 0,6%. lLle 3a0e3neunth NPOQITAKTHKY
HomoneinuTy He BIUTHHYBIIH CYTTEBO Ha SKICTh MPOIYKIIii.

OxpiM HomonmedinuTy mepen IOICTBOM TOCTPO IIOCTA€ iHIIA
mpoGJieMa — PO3MOBCIOKEHHS IyKpoBoro aiadbety. Ha cporoani Bee Oinpime
JIIO/IEH CTPakKAaloTh Ha II0 XBOPOOY 1, II0 BAXKIIMBO, 3HAYHO 30iIbIIHIIaCS
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KUTBKIiCTh JiTel i3 1uM 3axBoptoBaHHsM [10, 11]. ¥V 1mpomy 3B’s3KY
BaXJIUBMM € CTBOPEHHS NPOAYKTIB JJIsI XBOPHX Ha IyKpOBHUil nia0er.
OCKIJIBKH TITH JTy’Ke JTIO0JISATH IeCepTHY NPOIYKIIIO i iM BaKKO BiIIMOBUTHUCS
BiJl CMAaKOIIMKIB, Ba)KJIWBO PpO3MVITHYTH MOXIIMBICTH CTBOPEHHS came
JIECepTHOI MPOMYKIIi Ui XBOPHX Ha IyKpoBUH niaber. Y poboti [12]
PO3TIISIAETHCS MOXKIIMBICTD BIPOB/KEHHS IHHOBAIIMHIX TEXHOJIOTIH 11010
3MEHILEHHS BMICTY IIYKPY B Kelle IIITXOM BUKOPUCTaHHS IyKpO3aMiHHHUKIB.
e mactb 3MOry po3LUIMPUTH aCOPTUMEHT JECEPTHOI MPOAYKIIT Il XBOPUX
Ha IYKPOBUi 1ia0er, mokpamuTy OloNOoriYHy LiHHICTh TaKoi NPOAYKIII Ta
3aJI0BOJIBHUTH Cy4YacHi IOTPeOH CHIOKHBAYIB.

Cuin 3a3Ha4YMTH, IO BCI JOCHIPKEHHS IIOJI0 YTBOPEHHS CTPYKTYPH
JKeJie TP BUKOPUCTaHHI JKEJNATHHY SIK TeJleyTBOPIOBaYa, MPOBOJIUIIUCS 32
BHUKOPHMCTaHHS BOJAW JJIsl ioro 3amouyBaHHs. [Ipore ciin BpaxoByBatH Te,
II0 MIIHICTh JKENaTHHOBUX TeiB 3HAYHOI MIpOK0 3aJIeKUTh BiJl
KOHIEHTpAIil pO3YMHYy Ta HOro KHCJIOTHOCTI. ToMy oOuYeBHIHO, IO
BUKOPUCTAHHS MOJIOYHOI CHPOBATKH Ul 3aMOYYBaHHs JKEJIATUHY MOXKE
MaTy BiIMiHHHUH BiJl TPaJUIIIHHOTO BILIMB Ha ()OPMYBaHHS CTPYKTYPH TelTto.
OTxe, TOCTIIKSHHS, HAPaBJICH! Ha BUBUCHHS OCHOBHHMX 3aKOHOMIPHOCTEH
(opMyBaHHA CTPYKTYpU (PYKTOBO-OBOYEBOI'O XKEle 3a BHKOPUCTAHHA
MOJIOYHOI CHPOBATKH € aKTyaJbHHM 3aBJAaHHAM Ta Ma€ 3HAYHUH HayKOBO-
MPaKTHYHUH 1HTEpec.

Meta crarri — BHBYMTH [IOKa3HMKM SKOCTI OCHOBHOI Ta
30arayyBajbHOI CHPOBMHM IJsI BHPOOHMITBA JKeJie, BCTAHOBUTH BIUIUB
MOJIOYHOI CHPOBATKH Ha (JOPMYBaHHS )KEIATHHOBOTO T'eIII0 Ta SKiCTh TOTOBOT
MPOIYKIIT.

Jns HOCSATHEHHS IOCTaBJICHOI MeTH Oylo c(hOpMYNbOBAHO HH3KY
3aBJIaHb!

—  BHBYMTH  OCHOBHI  ()i3MKO-XIMiYHI  TIOKa3HHKHA  SIKOCTI
aIleJIb.CHHOBOT'O, IAMOHHOT'0, MOPKBSIHOT'O COKIB Ta MOJIOYHOT CHPOBATKH;

— JOCTIAWTH BIUIUB MOJIOYHOI CHPOBATKM HAa TEXHOJOTIYHI aCHEKTH
(OopMyBaHHS KEIATHHOBOTO TeJII0;

— BCTQHOBHTH BIUIUB MOJIOYHOI CHPOBATKM Ha OCHOBHI NOKa3HHKH
SIKOCTI ()PYKTOBO-OBOUEBOTO JKEIIE.

Bukjax ocHOBHOro maTtepiany AOCTII:KeHHsI. Y IOCTIHKEHHIX
BHUKOPHCTOBYBAJN CBiXki arenbcuan Ta tuMonn (JJCTY 7183:2010), mopkBy
ceiky (JICTY7035:2009), mrykop Ginmuii kpucramianmii (JJCTY 4623:2006),
xenarun xapyoBuid (OCT 11293:89), nutny Boay (CanlliH 2.2.4-171-10
ta JICTY 7525-2014), M0oO4HYy CHPOBATKY SIK 30araqyBaJbHUI KOMIIOHEHT
(ACTY 7515:2014).

TutpoBaHy KHCIOTHICTE CHPOBHHH 1 TOTOBHX BHPOOIB BH3HAYAIH 32
3aralbHONPUAHATO MeToaukoro [13]. s BU3HAYEHHS KHUCIOTHOCTI Y %
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JUMOHHOI KHCIOTH OTPUMaHE 3HAYCHHs Yy TIpajycax MHOXWIA Ha
mimiekBiBaneHT (0,07).

B’s13KicTh COKIB Ta CHpPOBAaTKH BU3HAYaJIM Ha Bicko3uMeTpi OcBaibia
3a KIMHATHOI TeMIiepaTypu. Po3paxyHok mpoBoamiu 3a Gpopmysnoro (1):

No*p*T
n= po*to ’ (1)
Jie Mo — B’SI3KiCTh AUCTHIIbOBAHOI Boau, [1a*c;
po — T'YCTHHA BOJIH, KI/M>;
p — 'YCTHHA CyCHeHsii, kr/m>;
T — Yac MPOXO/PKEeHHS CYCIeHsii, ¢;
To — Yac MPOXOIKEHHS BOJIH, C.

BB MONMOYHOI CHPOBAaTKM Ha TEXHOJOTIUHI XapaKTepPUCTHUKH
KENaTHHY BH3HAYAIM 3a HOr0 BOJOTOYTPHMYBAIBHOI 3[AaTHICTIO Y
NPUCYTHOCTI CUpOBATKH. J1JIsl IOTO BiJIBRXKYBAJIU 5 T )KENaTHHY, TOMILI[aIH
y 3BaXKEHY LEHTPUPYKHY NPoOipKy, noaaBanu 30 M JUCTUIBOBAHOI BOAN
ab0 MOJIOYHOI CHpOBaTKH, a00 BOAHO-CHPOBATKOBOI cyMimi. OTpumany
CYCIEH3i110 PETEIbHO NepeMIllyBalIH, BiJCTOIOBAIH MPOTsAroM 30 XB a MoTiM
LEHTPUPYTryBaJM NpOTSAroM 15 XB 3a IIBUAKOCTI 00epTiB HEeHTpudyru
4000 06/1 xB. He anmcopboBany BOAY 3JHMBaM, MPOOIPKH 3aJIMIIANNA B
HaxuiieHOMYy cTani Ha 10 XB il BUAajeHHs 3aiuiikoBoi piaumHu. [lotim
npoOipKK 3BaXKYBAIM Ta OOYHCIIOBAIM BOJOTOYTPHUMYBAJbHY 3/aTHICTH
(BY3) 3a popmyioro (2):

By3=? x 100, % )

Jle a — Maca npoOipKu 3 HaBaXKKOIO Ta 3B’A3aHOIO BOJIOIO, T

B — Maca MpoOipKH 3 HABAXKKOIO, T

C — Maca HaBaXKKy, T.

Kpim Toro, BUBYaIM BIUIMB CUPOBATKH Ta ii KUTBKOCTI B CUCTEMI Ha
IIBUJIKICTh YTBOPEHHS XKENATHHOBOI'O Teimo. [ mporo BU3HaYalM 4ac, 3a
Sk chopMyeThbcs  HEOOXiHA  renenofiOHa  CTPYKTypa  BHpPOOY.
JocrmimkeHHsT TPOBOAWIN 3a [BOX PI3HHX TEMIIepaTyp: 3a KiMHATHOI
temmnepatypu — 18-20 °C Ta 3a 4-6 °C.

ExcnepuMmeHTanbHi  3pa3ku  JKenle, 30aradeHoro  CHpOBATKOIO,
BHUTOTOBJISUTH BIATIOBIHO IO PELIENTYp, HABSCHUXK B Ta0M. 1.

Taomnms 1
Peuentypu ()pyKTOBO-0BO4EBOIO0 7KeJjie 30araueHoro MOJIOYHOK CHPOBATKOIO
HaiimenyBaHHs 3pasku xeJe 3 JonaBaHHIM a00 0e3 MOIOYHOT

CHUPOBHUHHU CHPOBATKH, % Bi,ZI MacCu BOOU
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KonTpons
(6e3 3pasok 1 | 3pazok 2 | 3paszok 3

JI00aBKH)
MopKBsIHHH CiK, T 86 86 86 86
ATIeIbCHHOBHH CIK, T 60 60 60 60
JIuMoHHMIA CIK, T 29 29 29 29
Ieapa anenbcuny, r 9 9 9 9
Lyxop Ginmid 48 48 48 48
KPUCTATIYHUM, T
JKenatun xap4oBwuii, r 5 5 5 5
CupoBaTka MOJIOYHA, T - 10 20 40
Boga, r 40 30 20 -

PosmmdpyBanHs ckiany 3pasKis:

KoHTpoitb — 151 3aMouyBaHHS JkeflaTHHA BUKOPUCTOBYIOTH 100% BomH;
3pazok 1 — 11 3aMOYyBaHHSI KelaThHa BUKOPUCTOBYIOTH 75% BoIH 1

25% MONOYHOI CHPOBATKHY;

3pa3ok 2 —Ist 3aMOYyBaHHs KeJNaTHHa BUKOPUCTOBYIOTH 50% BoaH i

50% MOIOYHOI CHPOBATKH;

3pa3ok 3 — a1 3aMOYyBaHHS JKelaTHMHA BUKOPHCTOBYIOTH 100%

MOJIOYHOI CHUPOBATKH.

TexHonmoriuHui TpolEec Kejle NPOBOMMWIN 3TiJHO i3 CXEMOIo,

HaBEJICHOIO Ha puc. 1.
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(Ancrfcnﬂ)( Huroﬂ ) ( Bona:ml—la ) ( Monouna ) i';;zz‘:;;)

CHpOBaTKa

v

| Murrsa | | Murtst | 3uesar |
T 3 nezapa DinbrpyBaHHs
JIHMOHY
| Ouuienns | | Ouuenns
7 1 3amouyBaHHS

| [MosTOpHE MUTTS | OTpuMaHHs COKY |

TlonpiGuenns

Ienpa aneascuny

TlonpiGuenns

OTpuMaHHs COKY

cik

Lyxop Ginuit

TIpociroBaHHs

KynaxyBanHs
COKiB

3minryBaHHs 3
iHmMAME
peLenTypHUMHI
KOMIIOHCHTAMH

YBaproBanHs
t=60 °C; =5 xB;
CP=65...70%

3MinryBaHHs i3
JIparjieyTBOpIoBa-
uem

LeIpa, 3aBUCH

OxonoskeHHs
t=20 °C;
=20...40 xB
¥

JlparneyTBopeHHs
t=6...10 °C;
1=0,3...24 rox

‘omose GpyKkmoeo-0604ese’
Jrcene

Puc. 1. IpMHIUNIOBO-TEXHOJIOTi4YHA cXeMa BUPOOHMLUTBA (PPYKTOBO-0BOYEBOI 0
sKeJle, 30arayeHoro MoJIoUHOI0 CHPOBATKOI0

VY BUIOTOBJICHHX 32 HABEICHOIO CXEMOIO 3pa3kax JKejle BU3HAYan
¢i3uko-XiMidyHI  (BOJOTICTh, KHCIOTHICTh) Ta CTPYKTYpHO-MEXaHIuHi
(MIIHICTB TeI0) TOKA3HUKHU SIKOCTI.

3 MeTOI0 BU3HAYEHHS BOIIOTOCTI (PPYKTOBO-OBOYECBOTO JKEIIE Bif
KOXKHOTO 3pa3ka OKpeMO BiAOMpanym HaBaXKy Macor 5 T, JOAAaBalld 5 MII
JTUICTUIIHOBAHOI BOIM Ta PO3IYCKaM Ha BONMHIN OaHi A0 yTBOpEHHS
ofgHOpigHOro po3umHy. B yrBopeHOMy 50%-BOMy pO3UMHI BH3HAYAIH
TTOKAa3HUKH 3aJIOMJICHHS Ha pepaKkTOMETpi.

KucnoTHicTs TOTOBOTO IMTPOAYKTY BU3HAYAIIHN aHAJIOTIYHO TOMY, SIK L1€
3[IiHCHIOBAITH TSl CHPOBUHH, 38 METOANKOI0, HaBeaeHow B [13].



54

s BU3HAYEHHS MIIHOCTI JpAriiiB 3pa30K Keje MOMIMald B
CTaKaH, BCTAHOBJICHHUI Ha €JICKTPOHHUX Barax i BiaraproBamu. [licis mporo
MMOYMHAM THCHYTH HA BaHTaX, II0 BCTAHOBIICHHWH HAJ| 3pa3KOM JKeJe.
dikcyBau MaKCHMAaJIbHE 3HAYCHHS HABAHTAKCHHSI, SIKE BiTIOB1IA€ MOMEHTY
NIPOPHUBY TIOBEpXHI JpariiB. BimHocHa MilHICT po3paxoByBasiacs 3a
dbopmymnoro (3):

A== x 100 3)
mo

JIe 0 — BIJHOCHA MILHICTB, %0;

mx — HABaHTQKEHHsI IPOPUBY JOCIITHOTO 3pa3Ka xKeje, T

MO — HaBaHTaXCHHS MPOPHUBY KOHTPOJIBHOTO 3pa3ka MapMesany,

OpraHolenTHYHy OILIHKY SKOCTI Keje 3IHCHIOBATH METOIOM
npoBesieHHs Jferycranii. OLiHIOBaAM CMak, MICIsCMaK, apomar, KoJip,
KOHCHCTEHIIII0 TOTOBUX BHPOOiB. OIliHKA MPOBOAMIACS 33 5-TH OaJbHOIO
LIKAJIOK0, J€ 5 — Ile MaKCUMaIbHuil 0ai1, a 1 — MiHIMaJIbHHIA.

CratucTuuHy OOpOOKY €KCIIepUMEHTaJbHUX IaHHX MPOBOAWIHN 3a
merogoM Dimepa—CTpiofieHTa 3a piBHS HagiiHOCTI 0,95 13 BUKOPHCTaHHSIM
CTaHAapTHOro mporpamHoro nakera MathCad.

Pesynprat Bu3Ha4YeHHS (i3UKO-XIMIYHMX TOKa3HHMKIB  SIKOCTI
OCHOBHOI Ta 30aradyBaJibHOI CHPOBHHH, IO BHKOPHUCTOBYBaJacs IJIst
BUPOOHULITBA (DPYKTOBO-OBOYEBOTO IKENe, HABE/IEHI B Ta0I. 2.

Tabnuus 2
®Di3nKo-XiMiyHi NOKA3HUKH SIKOCTI COKIB Ta MOJIOYHOI CHPOBATKH
IToka3znuk JocnipKyBaHa CHpOBHHA
SIKOCTI Ta MonoyHa
o AnenscuHoBu | JlumonHm | MopkBsHH
noro . . . . o .. CUPOBATK
U CIK 1 CIK i cii
3HA4YEHHS a
Kucnornicts 5.4 10,0 0.4 45
, 'pan
K;/ICJIOTHICTL 0.4 0,7 0,03 0.3
, %
pH 3,7 4,2 14 4,7
Buict cyxux 12,0 10,0 5,8 5,5
pedoBuH, %
B’sa3kicTh,
Ma*c 6,8 4,5 2,3 1,6

AHami3yloud HaBelleHI B TaOJN. 2 NaHi MOXXEMO CTBEpPUKYBATH, IO
BHECEHHS MOJIOYHOI CHPOBATKH /10 PEIENTYPH [IUTPYCOBO-MOPKBSHOT'O JKele
Oyne MaTu CyTTEBHH BIUIMB Ha ()OPMYBaHHS OPTaHOJNENITHYHUX MOKa3HHKIB
TOTOBOTO MPOAYKTY. Lle MoB’si3aHO i3 HIKYOIO MOPIBHSHO 13 LUTPYCOBUMH



55

COKaMH  TUTPOBAHOIO  KHUCIOTHICTIO.  B’s3KicTh  3amponoHOBaHOI
30arauyBajibHOI JTOOABKM TEX HIDKYA IOPIBHAHO 13 cokamu Ha 43,75—
325,0%, mo Moxe OyTH nepeayMoBOIO (OpMYBaHHS OUIbII M’SIKOI
CcTpyKTypH sxene. OnHak Jyisi OUIBII MOBHOTO PO3YMIHHS BIUIMBY MOJIOYHOL
CHPOBATKH Ha MallOYTHIO SIKICTh TOTOBOT'O MPOIYKTY CJTiJl BABYUTH BILIMB ii
Ha TEXHOJOTIYHI XapaKTEpUCTHKH JKeNaTHHY. 3 W€l MeTow Oylo
MIPOBEZCHO BHM3HAYEHHS BOJOTOYTPHMYBAJbHOI 3/ATHOCTI JKENATHHY 3a
BHECEHHsI CHpOBaTKH. Lle € BaKIMBUM OCKIJIBKHM 3[aTHICTH YTBOPEHOTO
JKEJTATUHOBOTO KapKacy YTPUMYBaTH TOTJIMHYTY B Pe3yNbTaTi rigpaTaiil
BOJIOTY Ma€ CYTTEBMH BIUIMB Ha SKICTh MPOAYKTY B IOAAJBIIOMY.
Pe3ysnpraT BU3HaYCHHS HABEJCHO Ha PHC. 2.

A

7%
70
65
60
55
2 3 4

BY3, %
© ©
a S
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Jlociqumii 3pa3ok

Puc. 2. BosoroyrpmmyBajJbHA 3AaTHICTH JKeJdaTHHY: 1 — KOHTpoab (IJst
3aMo4YyBaHHA  BHKopucroByBasm 100%  Bomm); 2 — 3pasok 1;
3 —3pa3ok 2; 4 — 3pa3ok 3

3riJHO 3 TpEeNCTaBICHUMH Ha pHUC. 2 JAHMMH, BHECEHHS MOJIOYHOI
CHPOBATKH BILUTMBAE HA 3MEHIIIEHHS BOJIOTOYTPUMYBAIBHOI 31aTHOCTI KeJaTHHY
Ha 12,5-50,0%. BigMidaeTncs, mo 30UTBIIEHHS KiJTBKOCTI CHPOBATKH 3HIDKYE
3[MATHICT JKENATHHY YTPUMYBaTH TIOTIHHYTY Bonory. lLle, WMOBipHO,
BUKJIMKAaHO 3MIHOIO KOHIEHTpAIii PO34MHY, IO BHKOPHCTOBYETHCS JUIS
3aMOUYYBaHHS a/DKE BIIOMUM € Te, 10 BiH I00pe PO3YMHSETHCS Y BOJI
TIOTJIMHAKOYY TIpH 11boMY Y 10 pasiB Oiiblily 3a BJaCHY Macy KiJIbKICTh BOJIOTH.
Ilpy 1pOMy  YTBOpEHHS Tem0  OOYMOBIIOETHCS — TEPETPYITyBaHHIM
MOJIEKYJIAPHUX JIAHITIOTIB Y BIIOPSIIKOBAHY CITKY CHipatbHOro Trmy. O4eBUIHO,
10 BHECEHHSI CHPOBATKH 13 0araThM Ha JKUpH, OLTKK Ta MiHEpalbHI PEIOBHHA
CKJIQIOM BIUTMBAaE Ha ()OPMYBAHHSA TAKOi CITKM TOM SIKITYIOYH CTPYKTYPY
yTBOpeHoro remo. Lle Moke HeraTHBHO BIUIMHYTH Ha SIKICTH JKeJe M dac
30epiraHAs CIPUYMHUBING sIBUIE cuHepe3sucy. OHak, MOXIIHBO, TaKOIro
edexry i He Oyme. Take mpumIymIeHHS MOTPEOYe MONATKOBUX JIOCIIIDKCHB.
Hagenennii TexHOMOrTYHMI €EeKT MOJIOYHOI CHPOBAaTKH OyJe MaTH CyTTEBHH
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BIUIMB Ha (pOpMyBaHHS KEIATHHOBOT'O TeI0 Ta Ha Horo MminmHicte. Tomy Ha
HACTYIHOMY eTalrli JIOCIiDKeHb BUPIIIEHO OYJI0 JOCIIJUTH Yac YTBOPEHHS I'elTi0
y BCIX JOCHIJHUX 3pa3Kkax i BIUIMB Ha LEH MpOIEC TEMITEPaTYpPHUX PEKHMIB.
PesynbraTy HaBeneHo Ha puc. 3.

OtpuMaHi pe3ysbTaTH LION0 Yacy YTBOPEHHS TENI0 B CHCTEMax 3a
BHECEHHsI MOJIOYHOI CHPOBATKH MiATBEpAWSIM ii HETaTUBHWI BIUIMB Ha
TEXHOJIOTIYHI XapaKTePHCTHKH JKEJIaTHHY Ta KOPENIoITh i3 gaHuMu BY3
(puc. 2). Yac yTBOpEHHS TeII0 32 BHECEHHS CUPOBATKH 3pPOCTA€E MOPIBHSIHO 3
KOHTpOJIbHMM 3pa3zkoM Ha 11,1-50,0% 3a Temmepatypu 18 °C Ta Ha
25-66,7% — 3a temmnepatypu 5 °C. Ilpum npomy 30UTBIIEHHS KIJTBKOCTI
CHPOBATKH B CHCTEMI CIPHYMHSIE i ITOJOBXKEHHS Yacy, 10 HEOOX1THUH A
yTBOpeHHs reiro. OmHaK CltiJi BIAMITHTH, 10 Y BCIX 3pa3Kax reib BCe XK
YTBOPHBCS 1 CTPYKTypa FOTOBOT'O XKeJIe BiIIOBijajia HEOOX1THUM HOpMaM.

80
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Yac yTBOPEHHs! IO 3AICKHO BiJl
TEMIIEpAaTyPH CEPEI0BHILA, XB

1 2 3 4 5 6 7 8
Jloci iamii 3pazok

Puc. 3. Yac yrBopeHHs reJiio B seJie 3aJ1e5KHO Bi/l TeMIepaTypu:

1 — koHTpOJB 32 TeMnepatypu 18 °C; 2 — KOHTpoOJIb 32 TemniepaTypu 5 °C;
3 —3pa3ok 1 3a remnepatypu 18 °C; 4 — 3pa3ok 1 3a remnepatypu 5 °C;
5 —3pa3ok 2 3a remnepatypu 18 °C; 6 — 3pa3ok 2 3a remnepatypu 5 °C;
7 —3pa3ok 3 3a remnepatypu 18 °C; 8 —3pa3ok 3 3a remnepatypu 5 °C

Lle Bka3zye Ha Te, 10 MOJIOYHY CHPOBATKY JOLIIBHO BHOCHUTH IO
petenTypH GpyKTOBO-OBOYEBOTr0 JKelle 3 METOro Horo 30aradenns. [Ipote 3a
TaKoro crnoco0y BHPOOHMITBA CIIiJ TIOJOBXKHUTH Yac MPOXOMKECHHS
TEXHOIIOTIYHOT O TIPOIIECY 32 PAXyHOK OB TPHBAIIOTO TeNICyTBOPEHHS. J{ist
TOro, MO0 MiATBEPANUTH MOIUIBHICTP BHECEHHS MOJOYHOI CHPOBATKH IO
pelenTypyu JKele i CIPOrHO3yBaTH BiJHOMIEHHS CIIOXKHMBAYiB 10 TaKOTO
MPOAYKTY OyJ0 TPOBEACHO BH3HAYCHHSI WOTO (PI3UKO-XIMIYHHX Ta
CTPYKTYPHO-MEXaHI9HIX TOKa3HUKIB SKOCTI (Tadu. 3).
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Tabmurs 3
®Di3uKo-xiMiuHi Ta CTPYKTYPHO-MeXaHiYHi MOKA3HUKHU AKOCTI (PPYKTOBO-
OBOYEBOr0 JKeJie 30araueHoro MoJI04HOI CHPOBATKOIO

TMoka3HHUKH SAKOCTI Ta iX 3HAYCHHS
Jocmimauii 3pa3ok - BOJIOTiCTh, | KHCIIOTHICTb,
MILHICTB, T o
() rpan
Kontpons (Ge3 100,0 18,0 3,0
CHPOBATKH)
o
3pasok 1 (25% 95,0 19,0 2,8
CHPOBATKH)
0
3pasok 2 (50% 80,0 20,0 2,6
CHPOBATKH)
0
3pazok 3 (100% 70,0 21,0 2,4
CHPOBATKH)

3rifH0 3 OTpUMAHWMK JaHMMH HAMBUIA MIIHICTh TEIO B
KOHTPOJILHOMY 3pa3Ky kerne. B 1octiJHIX 3pa3kax i3 BHECEHHSIM CHPOBATKH e
NOKa3HUK Ha 5,3-42,8% HIDKUMH TOPIBHAHO 13 3pa3koM O3 BHKOPHCTAHHS
cupoBatku.  Taki  pe3ynbraTd  KOPEIIOKOTH 13  JaHAMH  LIOIO
BOJIOTOYTPUMYBAJIBHOI 3IaTHOCTI JKeJlaTuHy (pUC. 2) Ta 4acy YTBOPEHHS Iellt0
(puc. 3). TobTo Oyno miaTBEpHKEHO, IO 30UIBLICHHS KIJIBKOCTI MOJIOYHOL
CHpOBaTKM B CHUCTEMI MOCHA0IIOE MIIHICTh JKenartiuHoBoro remo. LI 3minn
TaKOX MiJITBEPIDKYIOTHCS JAHUMH 10O ITIBUILEHHS BOJOTOCTI B JIOCITITHHUX
3pa3kax Ha 5,3—16,7% mopiBHAHO 3 KOHTponeM. KpiM Toro BCTaHOBJIEHO, 110
30UIBIICHHST KUJIBKOCTI MOJIOYHOI CHPOBATKU B cUCTeMi 3HIKye Ha 7,1-25,0%
KHUCJIOTHICTh TOTOBOTO JKEJIE TIOPIBHSHO 3 KOHTPOJILHUM 3Pa3KOM.

TakuM 4YMHOM MO)KHA CTBEPIPKYBAaTH, L0 BUKOPHCTAHHS MOJIOYHOI
CHpPOBATKU Ha 3aMiHy BOIH [UII 3aMOYYBAaHHS XKeJIATHHY Ma€ CyTTEBUH BIUIUB Ha
(opMyBaHHS CTPYKTYpH TOTOBOTO MPOJAYKTY Ta HOro (i3uKo-XiMiuHi
MOKa3HUKU sKOcTi. Lle, B CBOIO dWepry, MoXke CYTTE€BO BimoOpasuTucs Ha
CEHCOPHOMY CIIPHIHSATTI Ta CMaKy ()PYKTOBO-OBOUEBOTO JKele. Y IIbOMY 3B’ 3Ky
BB)XAM 3a JIOLUIBHE TPOBECTU MAETyCTAIlifHY OINHKY SKOCTI OTPHAMAHOTO
MPOAYKTY. Pe3ynbTaty mociimKeHs HaBeIeHO Ha puc. 4.

BimnoBimHO M0 JMaHUX MEryCTaIifHOl OIIHKM BHECEHHS MOJOYHOI
CHPOBATKH Ma€ BIMYYTHUH BIUIMB HA OPTaHOJENTHYHI MOKAa3HUKH SKOCTI.
Tak, i3 30UIBIICHHAM BiJICOTKOBOi KINBKOCTI MOJIOYHOI CHPOBAaTKH
MOKPAIIYETBCS CMaK TroroBoro Jkeme. lle, ¥MOBIpHO, BHKIHMKaHO
NOM’SIKIIEHHSIM  KHCJIOTO IIMTPYCOBOTO CMaKy 3a PaxyHOK BHECEHHS i3
CHPOBATKOIO JIAKTO3W (MOJIOYHOTO LYKpY). BaskinBo, 110 mokpanryerbest i
TAaKU{ MMOKA3HUK SIK MiCIICMak a/pKe caMme BiH 3HAYHOIO Mipoio (opmye
3aJI0BOJICHHS CIIO)KMBa4a BiJ] TPONYKTY. ApoMaT jKelle i3 MOJIOYHOIO
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CHUPOBATKOIO TAKOX IMOKPAIYETHCA, CTAE€ O1IBIIT CKJIaAHUM 3 HUTPYCOBO-
MOJIOYHUMH HOTKaMHU.

KOHCHCTCHIIIS ) micscMaK ——®— KOHTPOJIb
= @ =3pasok 1
........ 3pasok 2

=0+ =3pa3ok 3

KoJtip “apomar

Puc. 4. OpranojienTH4Hi NOKa3HUKH (PPYKTOBO-0BOYEBOI0 Keje

VY Xomi MOCHiKEeHb OyJI0 BCTAHOBJCHO, IO BHECCHHS MOJIOYHOI
CHpOBATKH B OYIb-SKili 3aIpONIOHOBAaHIM KiJBKOCTI HE BIUIMBA€E HA KOIIp
[IUTPYCOBO-MOPKBSIHOTO KEJe, 10 3AIHIIAETHCS SCKPABO-IOMAPaHUCBUM.
OnHak ekcriepTamMu OyJIO BiJMIU€HO, 110 32 BHECEHHSI MOJIOYHOI CHPOBATKH
TIOTIPIIYETBCST CTPYKTYpa JKelie 1 YMM OUIBIINIT BiZICOTOK CHPOBATKH, TUM
ripiia KOHCUCTEHLisI IPOAYKTY. ['ellb y TakoMy BUIIAJIKY CTa€ OLIBbII M’ SIKKM,
noraHo Tpumae Qopmy. Taki JaHi  KOpENIOOTh 3  JaHUMH
BOJIOTOYTPUMYBAJIbHOI 3aTHOCTI JKelaTHHY (pHC. 2) Ta MILHOCTI Tejro
(Tabmn. 3). 3 METOI0 YHHKHEHHS HEraTHBHOTO BILUIUBY MOJIOYHOI CHPOBATKH
Ha KOHCHCTEHILII0 ()PYKTOBO-OBOYEBOTO JKeJIe MOJKHA 3aIlPOIIOHYBATH JBA
pienns. [Tepie — 361IBMINTH KUTBKICTB JKEIATHHY PU TAKOMY 30aradeHHi.
Ile MOBMHHO 3pOOUTH CTPYKTYpYy OIUIBII MII[HOK, OJHAK MOXE MaTu
HeraTuBHHUN eKoHOMiuHMH edekT. [[pyre — peanizoByBaTH 30aradeHe xeme B
IUIACTUKOBIM a00 IHMIOrO pomy Tapi. Y TakoMy BHIAIKy HPOIYKTY He
NoTpiOHO TpuMaTH (QopMy, TOOTO OULIBII M’sSKa KOHCHCTEHIlsI Oye
HETIOMITHOIO 1, MOXKJIMBO, HaBiTh IIO3UTHBHO BIUIMHE HAa JyMKY CIIOXHMBAada.

BucHoBku. TakuMm 9MHOM, B pe3yNbTaTi KOMIUIEKCY MPOBENCHHUX
JOCTIDKeHb JOBEIEHO, [0 BHECEHHS MOJIOYHOI CHPOBATKH HA 3aMiHy BOAU
TIPH 3aMOYYBaHHI JKEJIATUHY 3HIDKYE HOro BOJIOrOyTPHMYBAIIBHY 30aTHICTb,
CIIPUYUHSE TOAOBXKECHHS TEXHONOTIYHOTO NPOIECY TelICyTBOPEHHS IpH
BHPOOHUIITBI (hPYKTOBO-OBOUEBOIO XKeJe 32 paXyHOK 301NIBIIEHHS Yacy, 10
HEOOXITHUI ISl YTBOPEHHS BiIOBITHOI CTPYKTYPH FOTOBOTO BHpoOy. Kpim
TOTO, 32 30UTBIICHHS KiTBKOCTI MOJIOYHOI CHPOBATKH y cHCTeMi Ha 5,3—
42,8% 3HIKYETHCS TIOKa3HUK MIITHOCTI JKeJe, BOJIOTICTh TOTOBMX BHUPOOIB
miaBUITYeThCS HA 5,3—16,7%, a KUCIIOTHICTh, HaBIIAKHU, 3HIDKYEThCS Ha 7,1—
25,0%. BcraHOBIEHO, IO BHECEHHS MOJIOYHOI CHPOBATKH ITO3HTHBHO
BIUTUBA€ HAa CMaK, MiCJsICMaK i apoMar (pyKTOBO-OBOYEBOTO JKelie MPOTE
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noripurye fioro Koncucrernuito. [IpobneMy, mo BUHUKIA, MOXKHA BUPIIIUTH
3a paxyHOK 30UIBIICHHS KUTBKOCTI TeleyTBOpIOBada y pementypi abo
peasizauii ToTOBOro NPOAYKTY B Tapi.

[omanpmn nmocmimkeHHs: OyayTh HarpaBjieHI Ha BHBUCHHS BIUIMBY
MOJIOYHOI CHpPOBAaTKM Ha XiMi3M YTBOPEHHSI KEJIATHHOBOI'O TeJI0, SIKICTh
(pYKTOBO-OBOYEBOIO KeJje MiJ] 4ac 30epiraHHs, a TaKOX BIUIMBY Ha HOro
Xap4yoBy Ta O10JIOTIYHY I[IHHICTb.
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BUKOPUCTAHHS HAIIIBOABPUKATY CYXOI'O 3bBUBHOI'O
HA OCHOBI OJIEOT'EJIIB ¥ JECEPTHIU ITPOJYKIIII

0.B. Kotasip, C.b. Omenbuenko, H.B. @enax,
H.B. Yopna, O.0. JlicHiyeHko

Buceimneno —axmyanvnicme — eukopucmauma — Haniegabpuxamy — cyxoeo
30UBHO20 HA OCHO8I 01e02eNis /st PO3POONIEHHS ACOPMUMEHNTY OeCepMHOT NPOOYKYIT
Ha 11020 OCHOGI, PI3ZHOMAHIMHUX CMAKO-APOMAMUYHUX HANOGHIOBAYIE MA I[HUUX
dooamkosux  inepedienmis, wo cgopmyioms acopmumenm Oecepmie. s
OMPUMAHHA  MOOETbHUX —Cucmem 0OY10 BUKOPUCIAHO AK OCHOBY Oecepmy —
NIHOEeMYIbCII0, 00epIICany i3 Hanishabpukamy cyxoeo 30UBHO20 HA OCHOBI 01e02eliB.
Ilio wac mexHonO2iUHUX BIONPAYIOBAHL OOIPYHMOBAHO PAYIOHANLHUL  BMIC
Xapyosux iHepedieHmis 0l 00ePAHCAHHA OecepmHOi NPOOYKYii.

Knwuosi cnoea: Haniggabpukam, decepmu, ninu, oneozeii,
CMPYKIMYpoymeoproeay, niHoemynuCii.
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USE OF SEMI-FINISHED DRY CHEATING PRODUCT BASED
ON OLEOGELS IN DESSERTS

O. Kotliar, S. Omelchenko, N. Fedak, N. Chorna, O. Lisnichenko

The article highlights the relevance of using semi-finished dry batter based on
oleogels for the development of an assortment of dessert products based on it, various
flavor and aroma fillers and other additional ingredients that will form an assortment
of desserts. The purpose of the work, the object and the subject of the research are
determined. To obtain model systems, a foam-emulsion base obtained from semi-
finished dry batter based on oleogels was used as the base of the dessert. During the
technological tests, the rational content of food ingredients that can be used for the
production of dessert products was substantiated.

The content of food ingredients and raw materials that form the organoleptic
indicators of finished products and ensure the formation of an assortment of dessert
products with a foam-emulsion structure has been scientifically substantiated, and
their influence on the foam-forming ability, stability and mechanical strength of foams
has been determined. The expediency of introducing stabilizers in order to obtain
foam emulsion systems with high mechanical strength is justified. It is shown that
stabilizers must be administered in a hydrated state. It was established that as a
structure former it is expedient to use quick-dissolving gelatin to regulate the
consistency of foam emulsion products at a content of 1.0...2.0%, which provides high
foaming capacity (710...750%), foam stability (99+1%) and mechanical strength
(1440 ...1510 Pa).

The use of semi-finished dry whipped cream with the use of oleogels in the
composition of dessert products with a foam-emulsion structure is substantiated, and
the ways of expanding its assortment are determined. The main physical and chemical
parameters are determined. On the basis of experimental data, the technological
parameters of the production of dessert products based on semi-finished dry whipped
cream with the use of oleogels were determined.

Kniouosi cnosa: semi-finished product, desserts, foams, oleogels, structure
former, foam emulsions.

IMocTaHoBKa mpodaeMu y 3arajbHoMy Buriasai. CydacHuil eram
PO3BUTKY €KOHOMIKH XapaKTEePU3YEThCS TITUOOKIMHE 3MIHAMHE Y TPaIUIIHHI T
cucteMi B3aemomii miampmeMcTB. s peamizamii OUIAXiB IIiABHUIICHHS
KOHKYPEHTOCIIPOMOXKHOCTI BCE OUIBITY MOMYISIPHICTh HAOyBa€ MepeKeBa
cHUCTeMa 3aKiamiB pectopaHHoro rocrmomapcrBa (3PI0), sxi HamaroTh
OMHOTHUIIHI TIOCTYTH 1 PEACTaBISIOTh OMHOTUITHINA HA0Ip CTpaB, sSKi MalOTh
€IMHI IIEHTPATi30BaHi CTAHAAPTH SKOCTI Ta CHUIbHY CIIyXO0y 3aKymiBensb [1].

3 Mmeroro 3a0e3nedeHHs ePeKTUBHOCTI (pyHKITIOHYBaHHS Mepexi 3PT
KITFOYOBUM MOMEHTOM € 3a0€3ICUCHHsI OJHOTHUITHOCTI Ha0opy CTpaB, SKi
MaloTh BIAMOBIJATH €IWHUM IICHTPATi30BaHUM CTaHAApTaM SKOCTI He
3anexxHo Bij reorpadiuHoro posramryBands 3PIT [2]. Bupimenns mporo
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3aBJaHHS MOJMUIMBE 32 pPaxyHOK BUKOPUCTAaHHA OaraTto()yHKIiOHAJIBHHX
HamiB(aOpHUKaTiB, I0 3a0e3Me4yIOTh OTPUMAaHHS MIPOIYKTIB 31 CTa0iIbHUMH
MTOKa3HUKAMU SIKOCTI.

Oxpeme Micue Ha PUHKY HOBUX BWJIIB NMPOAYKIIi 3aiiMaroTh cyMiri
Ccyxi Uil TIPUTOTYBaHHS IHOMOMIOHOI Ta MiHOEMYJIBCIHHOI MpPOIyKIii,
OCKIJIbKM BOHHM 3pY4YHI Ta 3a0€3NeuyloTh CIPOIICHHS TEXHOJIOTiYHOTO
MIPOLIECY BUTOTOBJICHHS. Y CBITI MPOBOASTHCS MaclITaOHI AOCIIKEHHS B
JTAHOMY HaIlpsIMy, pe3yJIbTaTOM 4Or0 € IHTEHCUBHUI PO3BUTOK PUHKY CYXHX
HamiBdaOpukari [3, 4]. BukoprcranHsi Takux HamiBQaOpHKATIB JT03BOJISIE
OJIep)KYyBaTH MPOAYKTH 3i cTaOlIbHIMU ITOKa3HUKAaMHU SKOCTI Ta 3BOIUTHU 10
MIHIMyMY BIUIMB HECTaOUIbHHX BIIACTUBOCTEH CHUPOBHHH, a TaKOX
3MEHILIUTH BUTPATH HA CKIIAJICbKE Ta TEXHOJOTIYHE 00JIaHaAHHSI, Ha YacTKYy
pYy4HOI mpari Ta BUMOTH 110 KBamidikarii poOiTHUKIB.

AHasi3 ocTaHHIX pJociuigkeHb 1 myOmikaniil. TeopernuHMMuN
OCHOBaMH Ta MNMPAKTUYHHUMHU aClCKTaMH OACPKAHHA JUCIIEPCHUX CUCTEM 1
Xap4oBoi MpoayKiii Ha OCHOBI OaraTo(yHKIIOHaNBHUX HamiB(aOpuKaTiB
3aliMaJiCh Taki BITYM3HSIHI Ta 3apyOiKHI BYeHi, sik E. Dickinson, B. Murray,
0.0. I'punuenko, A.b. I'opanpuyk [5, 6, 7, 8].

[IpoanaiizoBaHO TEXHOJOrIT MOPOIIKOMOAIOHNX IMIHOYTBOPIOBAUiB
st xapgoBoi mpomykiii [9, 10, 11, 12]. BceraHoBiieHO, MO TEpEBaKHA
OUIBIIICTh CYXMX >KUPOBMICHHX CYMIlIEH MICTSTh B CBOEMY CKJIaJi TBEp.Ii
KHUPH, SIKI OJIEp)KaHO 3a JIONOMOIOI0 TifporeHizaii pigKux omid, B
pe3yNbTaTi 4oro BOHU MalOTh y CBOEMY CKJIaJi 3HAYHY KIJIBKICTh TpaHC-
xupiB. Ha choroHilIHIN JIeHb, MEPCIEKTUBHUMHE HUISIXaMH 3aMiHU TPaHC-
KHUPIB € BUKOPUCTAHHS TPOIYHUX O B HATYpalIbHOMY BUIIISL, 3a
PaxyHOK 3aMIHHTH TBEp/NX Ta HAIMIBTBEP.Il )KUPH, BUKOPUCTAHHS OJICOresIiB
Ha OCHOBI piAKMX pocauHHHMX omid [13, 14]. Ane omepxaHHs JecepTHOI
MPOAYKIIi 3 BUKOPUCTAHHSIM HamiB(paOpuKaTy CyXoro Ha OCHOBI OJICOTEIiB
BHBYEHO HEAOCTaTHHO. He BH3HAYEHO OCHOBHI 3aKOHOMIPHOCTiI YTBOPEHHS
Ta paIliOHAJFHUA BMICT Xap4YOBUX IHTPEHI€HTIB MecepTHOI MPOXYyKIi 3
BUKOPHCTAHHSIM HamiB(paOpUKaTy CyXxoro Ha OCHOBI OJICOTEIiB.

MeTta cTaTTi — IOCTIKCHHS BIUIMBY Xap4yOBUX IHTPEHIi€HTIB Ha
MHOYTBOPIOIOYY  3[ATHICTh, CTIHKICThP MiHH 1 MeXaHIYHy MIIHICTh
HamiB(GaOpuKaTy Cyxoro Ha OCHOBI ONEOreniB Ui  pO3pOOIICHHS
ACOPTUMEHTY JeCepTHOI MPOAYKIIii Ha HOr0 OCHOBI.

Buxiax ocHOBHOro martepiany aociimkenHs. s po3poOneHHS
ACOPTUMEHTY MJEeCepTHOI MPOAYKIi 3 BUKOPHCTaHHA HamiBpaOpuKary
CyXOro Ha OCHOBI OJICOTETiB HAyKOBO OOIPYHTOBAaHO BUKOPHUCTaHHS
XapyoBHX IHTPEIIEHTIB Ta CHUPOBHMHM, HI0 (OPMYIOTh OpPraHOJENTHYHI
TTOKAa3HUKH T'OTOBOI MPOIYKIIii.
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Ha ocHOBi pe3ynbpTaTiB JOCTIUKEHHSI BU3HAUYEHO, IO PEryIIOBaHHS
KOHCHCTEHIi MPOAYKTIB 32 paxyHOK Kara-KapariHaHy, SIKHH MiCTHTbCS B
pelenTypHOMY CKIIaji HamiB(paOpHKaTy CyXOro Ha OCHOBI OJICOTENIB €
HEeOCTaTHIM, IO BH3HAYAE HEOOXINHICTh TOIIYKY JONAaTKOBHX
crabimizaTopiB cTpykTypu [13]. Bubip crabimizatopa 0a3yBaBcs Ha JIBOX
MIPUHIOMIAX: TO-TIepIlie, BiH TIOBUHEH J00pe 3B’sI3yBaTh BOJIOTY, Ha/IaBaTH
CTIMKICTB CHCTEMi; TIO-IpYyTe, — 3aBIaBaTH MiHIMAJILHOT'O OCaKCHHS ITiHH.

B xomi excnepuMEHTalbHUX JOCHi/PKEHb BCTaHOBJECHO, W10
pallioHaNbHUM € BBEJIGHHS CTadijizaTopa Ha 3aBepUIAIbHOMY eTari
30MBaHHS BiJHOBJIEHOro HamiB(aOpukary. Bu3Ha4eHO BIUIMB KpOXMAIo,
MaJIbTOAEKCTPUHY (CTa0iNli3aTOpiB CIHipaleyTBOPIOIOYHMX) Ta CIOCO0Y iX
VBEIICHHS Ha IHOYTBOPIOIOYY 3JaTHICTh Ta MEXaHIYHY MIIHICTh
HamiB(haObpuKkaTy 30MTOr0, OCKITBKM BOHH 3JIaTHI 3B’SI3yBaTH MOBEPXHEBO-
aktuBHi pedoBuHu (ITAP). BpaxoByioum TeXHONOriIUHI BJIACTHUBOCTI
po3pobiieHoro  HamiBpaOpUKaTy Cyxoro Ha  OCHOBI  OJIEOTelliB,
MIePCIIEeKTUBHUM € BUKOPUCTAHHS MOIU(iKOBAHUX, 30KpeMa,
XOJIOJTHOHAOPSKAIOUMX KPOXMaJIiB Ta MaJbTOACKCTPUHY, WIO 37]aTHi
PeryIroBaTH KOHCUCTEHIIII0 MIHOEMYIbCiHHOT mponyKuii. IHTepec BUKIMKae
TAKOX BHMKOPHCTAHHS SIK CTa0LIi3aTopa >KENaTHHY 3 METOI OfIepKaHHS
resenoiOHol MPOAYKIIi.

OOrpyHTOBaHO pallioOHAILHI YMOBH BBeJIeHHs cTabini3aTopis (puc. 1)
KpPOXMAJIIO XOJIOJHOHAOPSKAIOYOro B cyxoMy BUDIISl (puc. 1, kpua — A),
rizpatoBaHoMmy Burisiai (puc. 1, kpuBa — O), MalbTOlIeKCTpuHy (puc. 1,
KpuBa — ) Ta KeIaTUHy TiapatoBaHoro (puc. 1, kpusa — X).

850 g~ gy 1600 o
750 R ____4___|____|___ A
650 § 1500 - /- A b
550 4+ | !
450 1 1400 S S
350 $--4--W--1---F--T--- !
250 1 1300 L
pod N b
S50 F———————— o e !
0 25 5 75 10 125 15 0 25 5 75 10 125 15
a) 6)

Puc. 1. [linoyTBOpIo04a 31aTHICTH (2) TAa MexXaHiYHA MilHicTD (0)
Bi/IHOBJ1IeHOro HanmiBgadpukaTy 30UTOro 3a BMicTy: A — KPOXMAJTIO
XO0JIOIHOHAOPAKAIYOr0; O — KPOXMAJII0 X0JI0IHOHAOPSKAI0YOro
rigpaToBaHoro; ¢ — MaJIbTOIEeKCTPHHY; X — ;KeJIATHHY TiAPATOBAHOIO
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AHali3 ofiep)KaHUX IaHWX I[OKa3aB, IO 31 30UTBIICHHAM BMICTy
crabimizaTopiB  miHoyTBOproroua 3matHicte (I13) 3menmyerscs 3a
OHOYACHOIr'0 301IbIIEHHS MEXaHIYHOI MIIIHOCTI. ﬁMOBipHO, 1I€ OB’ SI3aHO 3
BOJI03B’SI3yI0YOI0 BJIACTHBICTIO CTa01J1i3aTOPIB, IO MPU3BOAUTH 0 HecTadl
BogHOI (a3u st 3a0e3reueHHs] MIHOYTBOPEHHS, a TaKOX ITiJIBUIEHHS
B’SI3KOCTI AWCIIEPCIHHOrO CepeloBHINA, IO 32 MEXaHIYHOI Jii Ha CHUCTEMY
BUKIHKAE Ti pyiiHyBaHHs. 3HMKkeHHs [13, IMOBIpHO, 1MOB’SI3aHO 13 3aTHICTIO
KpPOXMaJIiB YTBOPIOBATH CITipaii 3 JIHIHHUX JTUISTHOK MOJIEKYJl aMiJIo3H, IO
MPU3BOJUTH 70 4acTKoBoro 3B’s3yBaHHs [IAP. Crifikicte miHM B ycixX
CHCTEMAX CTaHOBHTh 99+1% mnporarom 24x60? c. YCTaHOBIEHO, IO
BBEICHHS KPOXMAJIO XOJIOJJHOHAOPSIKAI0YOro y TipaTOBaHOMY BUIJISII
YUHUTh MCHIIMYA HeraTMBHUU BIUIMB Ha [13 Ta 3a0e3medye BUIIN 3HAYCHHS
MeXaHi4yHOI MIIHOCTI HamiB(aOpHKaTy 30UTOro MOPIBHSHO 3 BBEICHHIM
KpPOXMAJII0 B CyXOMY BUIIIAII. BHKOpUCTaHHS MaJIbTONEKCTPHHY YHHHUTH
MEHIIIy HeraTuBHY ito Ha [13 mopiBHSHO 3 KpoxmaseM, OfIHaK He 3a0e3rneuye
3HAYHOrO 30LJIBIIEHHSA MEXAHIYHOI MIIIHOCTI CUCTEM.

BBenenns okemaTuHy TigpatoBaHoro jgo  5,0%  3abesmeuye
301IBLICHHST MEXaHIYHOI MilHOCTI HamiBgabpukaTy 36uToro. Buxomsauu 3
BeNMYMH MexaHiuHoi MminHocti Ta 13 HamiBdaOpukary 30HMTOr0 MOXKHA
KOHCTaTyBaTH, 110 PalliOHAILHUN BMICT KeJIaTHHY CTaHOBHUTH 2,0...3,0%, 3a
SIKOTO CHCTEMHU BOJIOJIIOTh BUCOKMMH TokaszHukamu [13 (710...675%),
MexaHi4HoI MinHocTi — 1498...1546 I1a. 306inpLIeHHs MeXaHIYHOI MIiIIHOCTI
MIOSICHIOETBCS TEeJICYTBOPEHHSAM OCHOBHOI YaCTMHM BOXHOI (pa3u B Mexax
CHCTEMH Ha BIAMIHY BiJ cripaneyTBOproouHX cradinizaropiB. OnHak,
TiIBUIIEHHST BMICTY JKEJIaTHHY MPHU3BOIUTH J10 3HIWKeHHs [13, iMoBipHO, 3a
paxyHOK KOHKypeHTHOI ajcopOuii [TAP Ta OiikiB.

AHami3yloun eKCIIepUMEHTabHI JaHi, MOXKHA KOHCTAaTyBaTH, IS
ollepKaHHA MPOAYKIii 3 miHoemynbciliHO cuctemoro (ITIEC) 3 Bucokoro
MEXaHIYHOI0 MIIHICTIO HEOOXiJHEe IOMAaTKOBE BBEISHHS CTaOLIi3aTOpiB.
Y3aranpHEeHHS Pe3yNbTaTiB JOCIIHKEHHS JO3BOIMIN 3pOOUTH BICHOBOK, IO
crabimizaTop TOBHHEH YBOOWTHCS B TiIpaTOBaHOMY CTaHi, BHOIp
crabimizaTopa TOBMHEH 3a0e3neuyBaTd (OpMYBaHHS TEKCTYpH, SKOI
HEOOXITHO MOCATTH. 3 TOYKH 30py BenmmumH [13, MexaHiYHOiI MIITHOCTI
HamiB(paOpuKkaTy 30HTOr0 Ta E€KOHOMIYHHX ITIEPEIyMOB pAaIiOHATHHAM €
BHUKOPHCTAHHS XeIaTuHy 3a BMicty 2,0...3,0%.

JAnst BUSHAaUeHHS BIUTUBY PELIENTYPHUX KOMIIOHEHTIB, IO (OPMYIOThH
ACOPTUMEHT TPOAYKIIi Ha OCHOBI HamiB(aOpWKaTy CyXoro Ha OCHOBI
oneorenis, Bu3HaueHo [13, crilikicts minm (CII) Ta MexaHIYHY MiLHICTH
HamiBabpukary 30MTOro >KMpPOBMICHOrO. 3 OnIAQy Ha 3a0e3neyeHHs
OpPTaHOJIENTUYHUX BJIACTHBOCTEH CONONKMX CTpaB oOOpaHO iHTEpBal
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BapifoBaHHS BMICTYy KOMIIOHEHTIB, II0 MOXYTb ()OPMYBATH aCOPTHMEHT.
Tax, nociiKeHO BIUIMB IyKPOBOI IIyIpH, MOAPIOHEHUX ropixiB ((QyHIYK),
KaKao-IMOPOIIKY Ta SA0JYIHOro Mmope y KibkocTi 10 20% (puc. 2).

YcraHoBIEHO, 10 BBEJAECHHS IyKpPoBOi myapu 10 20%, MpU3BOIUTEL IO
smeHmenHs [13 o 350+£10% (puc. 2, a, kpuBa — 0O) Ta 3a0e3Medye MiIBUIICHHS
MeXaHiuHol MintHocTi HaniB(abpukaty 36utoro no 1450+73 IMa (puc. 2, 0, kprBa
— 0); Kakao-nopouiky g0 20% crpusie MiIBHIIEHHIO MEXaHIYHOi MIIL[HOCTI
HariBpadpukary 30uroro 10 1390+70 Ila (puc. 5.11, a, xpuBa — ¢) 32 BeTMYUHH
113 550+£20% (puc. 2, a, kpuBa — Q); BCTAHOBJICHO, 110 BBEACHHS FOPIXOBOI ACTH
110 20% TPU3BOUTE 10 HE3HAUHOTO 3HIKeHHs [13 (650+26%) (puc. 2, a, kpuBa
— A), 110, AMOBIPHO, BUKIMKAHO 30UTBIICHHAM KUIBKOCTI OJii y CHCTEMi Ta
HE3HAYHOTO 30LTBIICHHS MEXaHIuHOI MirtHocTi — 110 1260+£63 Ila (puc. 5.11, 0,
KpuBa — A), AMOBIPHO, 338 PaXyHOK TBEPJMX YACTHHOK T'OPIXOBOI CHPOBHHH.
Bu3HaueHo, 10 palioHAIBHUI BMICT IMIOpe sIOMy4HOro cTaHoBHUTH 17,5%, 1o
3abe3nieuye [13 Bume 350% (puc. 2, a, kpuBa — X). YBeJeHHs SO0JIy4HOTO IOpe
NPAaKTUYHO HE BIUIMBAE HA BEJIMYMHY MEXaHIYHOI MIIHOCTI HamiB(paOpuKary
36urtoro, mo cranoButs 1200...1240 Ila (puc. 2, a, xpuBa — x). CII B ycix
cHCcTeMax CTAHOBUTH 99+1% mpotsrom 24x607 c.

[TnonoBo-ATiAHI MIOPE Y CBOEMY CKJIaJIi MICTSITh OPraHiuHi KHCIOTH.
Jnst nocaimkenns BBy pH cepenoBuina Ha [13 cuctem mif yac BiJHOBIICHHS
HariBhaOpHKaTy Cyxoro Ha OCHOBI OJICOTEITiB B TIMTHY BOAY BBOJIJIN JIMMOHHY
KHUCIIOTY, HiCJs YOro NMpOBOMWIM 30MBaHHA. BcTaHOBIEHO, IO cHCTEMH B
nianasoni pH 4,0...6,5 xapaxrepu3yroTbest 99+1% CTilKiCTIO MiHN. 3MEHIIECHHS
pH mo 4,5 crpusie minumennto 113 B 1,2 pa3 — 3 795£20% no 980+39%,
nopansine 3amwkeHHs pH 1o 4,0 npusBoauts 1o 3umwkeHHs [13 mo 850+34%.
36utbienns [13 3i 3HwkeHHsM pH, IMOBIpHO, TOB’S3aHO 31 30LIBIIEHHIM
B3aeMopii KaseiHaTy HATpilo 3 Kama-KapariHaHOM 3a PaXyHOK 30UIbIIEHHS
KUIBKOCTI MO3UTHBHUX 3apsiiB Ha OUIKOBIi Monekysi. Ha ocHoBI orpumannx
JaHUX MOJKHA PEKOMEHIYBATH BBEICHHS IUIOZOBO-ATIIHUX ITFOPE, OCKIIBKH
CHCTEMH XapaKTepu3yroThes Bucokoro 113 ta CIL
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Puc. 2. IlinoyTBopoo4a 31aTHiCTH (2) Ta MeXaHiYHa MilHicTH (0)
BiIHOBJICHOr0 HamiB(adpuKaTy 30MTOr0 3a BMICTy: O — [YKPOBOI Iy/IpH;
A — ropixoBoi nactu; ¢ — Kakao-MOPOLIKY; X — A0JIyYHOr0 MIOpe
(10% cyxux pe4oBHX)

[Tix yac TEXHOJIOTTYHMX BiIPAIIOBaHh OOTPYHTOBAHO PalliOHAIBHUI
BMicT xapyoBux iHrpemientiB (10...40%): cupy KHCIOMOJIOYHOIO
3HEXHUpEHOro (puc. 3, a, kpuBa — ¢), MOJIOKa 3ryieHoro (puc. 3, a, KpuBa —
0), macna BepuikoBoro (puc. 3, a, kpuBa — A) Ta HamiBpaOpukaty
nrokomnagaoro «I'anamm (puc. 3, a, Kpusa — X).

HaiiBuioro 3aaTHICTIO A0 30UIbILIEHHS T'PAHUYHOI HANPYTH 3CYBY
('H3) xapaxrepusyerbcsi Macio BepuikoBe (puc. 3, 6, kpuBa — A),
JeI0 HIWK4YoK HamiBpabpukat «[amam» puc. 3, 6, kpumBa — X)
Ta MpakTUYHO oxHakoBy II3, ame 3HA4HO HIDKYY, HDK 3a BBEICHHA
3a3HAYEHUX KOMIIOHEHTIB, BHABIIAIOTH CHCTEMH 3a BBEICHHS MOJIOKA
srymieHoro (puc. 3, 6, KpuBa — O) Ta CUPY KUCIOMOJIOYHOTO 3HE)KUPEHOTO
(puc. 3, 6, xpuBa — ¢). CII B ycix cucremax cTaHOBHTH 99+1% mpotiarom
24x60° c.

AHami3yloun OTpHUMaHi IaHi, MOXXHa KOHCTAaTyBaTH, IO MiJ dac
po3pobku mpoxykmii 3 IIEC moxinMBe BHUKOPHCTAaHHS Pi3HOMAaHITHUX
XapYOBUX IHTPEII€HTIB Ta CHPOBHHH, IO (OPMYIOTH OPraHOIEHTHYIHI
MMOKAa3HUKH TOTOBOI MPOAYKIii, SKi B CBOEMY CKJIAIi MOXYTh MICTHTH SIK
Oimky, BYTIeBOOW, Tak 1 Okupu. HamiBpaOpukar cyxuit 30WBHUI
KHUPOBMICHUA MOKE€ BHUKOPHUCTOBYBATHCS JUIsI BHPOOHHUITBA IIMPOKOTO
ACOPTUMEHTY KYJIiHapHOI MpOAyKIii (MycH, KpeMH) Ta KpeMiB
03/100JTFOBAIGHUX [UISl HAIlOBHEHHS ITOPOXKHWH, IO 3YMOBJICHO HH3BKOIO
MEXaHIYHOIO MIIHICTIO HamiB(paOpukaty 30MTOro.
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Puc. 3. IlinoyTBopoo4a 31aTHiCTH (2) Ta MeXaHiYHa MilHicTH (0)
BiZIHOBJICHOr0 HamiB(adpuKaTy 30MTOro 3a BMiCTy: O — MOJIOKA 3TYIICHOTO
(8,5% xupHocti); A — Macia Bepukosoro (72% xupHocti); O — cupy
KHCJIOMOJIOYHOT 0 3HEKMPEHOro; X — HamiBgaodpukary «["anamm»

TexHonmoriunuii  mpouec BUPOOHUITBA  KpPEMiB Ha  OCHOBI
HamiB(aOpUKaTy Cyxoro 3 BUKOPUCTAHHSM OJICOTeliB CKIAAEThCS 3 TAKUX
migcucrem: A —  «YTBOpeHHs  TOTOBOro  Kpemy», Bi -
«YTBOpeHHs1 HamiBaOpukary «HamiBdaOpukar BigHOBiIEeHHH 30MBHUIA
KUPOBMICHUI 30uTHi»», B2 — «YTBOpeHHs HamiBdaOpHukaTy XapuyoBUX
iHrpemieHtiBy, Bz —  «YTBopeHHs  HamiBdaOpukary  IKeIaTHUHY
BiZTHOBJIEHOT 0.

[IpUHIMIIOBY TEXHOJOIIYHY CXEMYy peaii30BaHO Ha MPHUKIaJl
TEXHOJOTIYHOI cXemMu BUpOOHHITBa Kpemy «lllokomanuuit» Ha OCHOBI
HamiB(aOpUKaTy Cyxoro >kUpoBMicHOrO (puc. 4).
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Kenatun
LIBUKOPO3YMHHUI

Bopa nutHa

1okomaz . HaniBdabpukar
. Bepmxu monouni -
YOpHUI Ccyxuit

t= 65.@
TIpouimkyBanus, ITpocitoBaHHs 3minlyBaHHs,
d=(0,3...0,5)x10°m | | d=(1,0...1,5)x10%m 7= (7...10)x60c,
i L t=65..70°C,
- - - I'M 1:10
HarpiBanns 3a nocriiiHoro Bingnonenus
TiepeMilIyBaHHs, I™M1:3 i
1=65..70°C TpouixyBaHHs,
36usann, d=(0,3...0,5)x10"m
T = (3...5)x60c,
n=17..19¢"

amiBabpukar
«Kenarun
TipaToBaHMII»

Bl B3

HamniBdabpukar
«["onamm»

Hanisdabpuxar «36urtnit
BifHOBICHHUH HamiBhaOpukar
Ha OCHOBI oJleoresTiB»

B

I
v
TepeminryBanHs,
1=30..40¢,
t=18..20°C,
n=2.5¢"
v
OXO00KEHHS,
t=10..14°C

'

‘ TopuionyBanHs ‘

Kpem «Illokonanuuii»

Puc. 4. Texnosnoriuna cxema BUpoOHULTBA Kpemy «Illokonaauunii» Ha 0CHOBI
HaniBpadpuKaTy cyxoro 30MBHOI0 Ha OCHOBI oJ1eore1iB

3mifiCHEHO  OpraHONENTHYHY  OIiHKY KpeMiB Ha  OCHOBI
HamiBaOpukary cyxoro. BcTaHOBIEHO, IO KpeMH SBISIOTH COOOO
OMHOPiAHY KpeMmomomiOHy Macy;, KOJip, CMaKk Ta 3allaX BU3HAYAETHCS
KOMIIOHEHTaMH, 10 BXOIATb 10 iX CKJIaxy (MOJOYHUMH, IUIOAOBO-ST1THIMH
KOMIIOHEHTaMH, IIOKOJIAJ0M, TOpiXaMH Ta iH.), KOHCHCTCHIIiS TUIaCTHYHA,
kpemonofioHa. OCKiIBKH AaHI MPOAYKTH € HOBOK MPOTYKIIEID MAacOBOTO
CIIOXXKMBAHHS, IIe BU3HAYAE HEOOXIAHICTh JOCIIHKEHHS iX (i3UKO-XiMITHHX
MMOKA3HUKIB SIKOCTI, Ta MOXXUBHOI I[IHHOCTI.

3a JOCHUTH MIUPOKOT0 ACOPTUMEHTY KPEMiB BMICT IIOKUBHUX PEUOBHH
Y KO)KHOMY KOHKPETHOMY BHIAJAKy Oyne iHAMBiAyanbHUM. Y 3BSIBKY 3
BHINEBHUKIIA/ICHNM, 32 MTOKA3HUKaMH TIO>KUBHOI LIHHOCTI JIOCHIPKEHO KpeM
«okomaaHui», 10 CKIAIy SKOrO BXOIATH TaKi MPOXYKTH: HamiBhabpHukat



70

CyXuil Ha OCHOBI OJICOTeITiB, BO/A MUTHA, BEPIIKU MUTHI, MOKOIA] YOPHUI
Ta JKENaTHH.

IIpoBeneHi moCiKEHHS XIMIYHOTO CKIIaay Mmoka3and (Tabi. 5), mo
BMicT OinkiB ckinamae 3,0+0,3%, ByrmeBomiB —20,0+£0,1%, xwupiB —
22,4+0,1%, ta 30mu — 0,5+0,01%.

Tabmus 5
Ximiunmnii ckaag kpemy «lllokoaagHuii»

HaiimeHyBaHHS IOKa3HHUKA Bwmicr, %
MacoBa JyacTKa BOJIOTH 54,1+0,5
MacoBa JyacTka OlIKIB 3,0+0,3

MacoBa JacTKa BYTJICBOJIIB 20,0+0,1
MacoBa yacTka }KHpiB 22,4+0,1
MacoBa yacTka 301 0,5+0,01

MorkHa KOHCTaTyBatu, 1o aecepTHa npoaykuis 3 [IEC Ha ocHOBI
HamiBaOpukaTty Ccyxoro 30MBHOrO 3 BHUKOPDHCTAHHSIM  OJICOTEINiB
XapaKTEPU3YIOTHCS BUCOKOIO MTOKUBHOIO IIIHHICTIO, SIKY MOYKHA PETyIIOBaTH
32 PaXxyHOK BHECEHHs PI3HUX Xap4OBHX IHTPEII€HTIB Ta CHPOBHHH, IO
(OpMYIOTh OpraHOJENTHYHI TOKA3HUKH T'OTOBOI MPOJTYKIIii.

BucnoBku. HaykoBo 0OrpyHTOBaHO BMICT Xap4OBHX IHIPEIIEHTIB Ta
CHUPOBUHH, 110 ()OPMYIOTh OPTraHOJIEIITHYHI TTOKa3HUKK FOTOBOI MPOIYKIIii Ta
3a0e3neuyoTh  (OpPMYBaHHsS aACOPTHMEHTY JeCEepTHOI MHpOAYKIil 3
MTHOEM YJIbCIHHOIO CTPYKTYpOIO, BU3HAYECHO ix BILIUB
Ha MIHOYTBOPIOIOYY 3aTHICTh, CTIMKICTh Ta MEXaHI4YHy MIIHICTh TMiH.
OOrpyHTOBaHO JIOLIBHICTh BBEICHHS CTAOLII3aTOPIB 3 METOK OTPUMAHHS
MHOEMYJIbCIHHUX ~ CHCTEM 3  BHCOKOIO  MEXaHIYHOK  MIIHICTIO.
Iokazano, mO crabijgi3aTopy HEOOXIMHO BBOIAMTH B TiJPATOBAHOMY
crani. BcTraHoBmeHO, MmO K  CTPYKTYpOYTBOPIOBad  JOMLUIIBHO
BUKOPHCTOBYBAaTH JKENIATHH  INBUAKOPO3YMHHUHA UL  PETYJIIOBAHHS
KOHCHCTEHIIi MiHOeMynbCifiHOI mpomykmii 3a Bwmicty 1,0...2,0%,
mo 3abe3medye BUCOKY HiHOyTBOprotouy 3xatHicTe (710...750%),
crifikictp miH (99+1%) Ta Mexaniuny MinHicTb (1440...1510 I1a).

OOrpyHTOBaHO BHKOPHCTAaHHS HamiB(haOpuKaTy CyXxoro 30MBHOTO 3
BHUKOPHCTAHHSM OJICOTEIIIB Y PEENTYPHOMY CKIIa/i IECepPTHOI MPOIYKIIii i3
MHOEMYIbCIHHOI CTPYKTYPOIO Ta BH3HAYCHO MUIAXW PO3IIUPEHHS i1
acOpTUMEHTY. Br3HaueHO OCHOBHI (hi3WKO-XiIMidHI TIOKAQ3HUKH Ha TIPUKIIAI
kpemy «llloxomammoro» Ta #Horo mOXWBHY MiHHICTE. Ha OCHOBI
eKCIICPUMEHTANBHAX ~ JaHUX  BU3HAYCHO TEXHOJIOTIYHI  MapaMeTpu
BHpoOHHIITBA Kpemy «lllokonamHoro» Ha ocHOBI HamiB(haOpHKaTy Cyxoro 3
BUKOPUCTaHHSM OJICOTeIIiB.
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JOCJIIPKEHHSI TIOKA3HHUKIB SIKOCTI HAITIBOAGPUKATIB
JECEPTHOI MPOAYKIIi HA OCHOBI
Y®-KOHIEHTPATIB MOJIOYHOI CHPOBUHHU

I'.B. leiinnuenko, B.I. Ckpunnik, H.B. ®enax

Bucsimneno axmyanvhicme euxopucmanns Haniegabpuxamie Ha OCHOBI
yaempaginompayiinux  (Y®) xonyenmpamie  6inko60-8y2ne800HOI  MONOUHOT
cuposunu 0ns po3pobieHHs mexHonol Oecepmuoi npooyKyii Ha iX OCHOSI.
Jlocniooceno opeanonenmuuni  NOKA3HUKU, XAPHO8Y YIHHICMb, XIMIYHUL CKIA0
Haniegpabpuxamie ua ocnosi Y@ noxionux BBMC. 3eiono 3 ompumanumu
pesyibmamamu, Oiibwicms  Hympienmie 'y  pos3pobnenux —Hanisgabpuxamax
MicmaAmMbCs y OLnbil KITbKOCE, HIdiC Y KOHMPOAbHUX 3PA3KAX.

Knrouosi cnoea: 0i1K080-8Y2N1€600HA MonouHa cupoguna,
yaempaginempayis, nanigégpabpuxam, oecepmua nPoOyKYis, NOKAZHUKU SIKOCI

STUDY OF QUALITY INDICATORS OF SEMI-FINISHED
DESSERT PRODUCTS BASED ON UV DAIRY CONCENTRATE

G. Deinychenko, V. Skrynnik, N. Fedak

The article highlights the relevance of technologies for structured dessert
products based on ultrafiltration derivatives of protein-carbohydrate dairy raw
materials (BCDRM), obtained with the help of semi-permeable membranes of the
PAN type.

The processes of concentration polarization and gelation over the surface of
semipermeable ultrafiltration membranes are theoretically considered. Mathematical
dependencies that describe the accumulation of high molecular weight substances on
the surface of the membrane and the actual formation of gel are determined.

The results of the study of the physicochemical and functional-technological
properties of polydisperse systems using HMPS and its processing products are given.
The rational concentrations of recipe components are established and the technology
of semi-finished products for the preparation of structured dessert products based on
UV-concentrates of skimmed milk (SFSDP UVCSM) and buttermilk (SFSDP
UVCBM) is substantiated.

The chemical composition of semi-finished products based on HMPS was
investigated. The obtained results indicate that the developed semi-finished products
exceed the control samples in terms of the content of most nutrients. HMPS based on
UV derivatives of HMPS compared to the control contain a higher amount of protein
by 2.0...2.2% with a simultaneous decrease in the mass fraction of fat by 15.0...15.9%,
calorie content by 48...50%.
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The results of the study of changes in microbiological and organoleptic
indicators of the developed SFSDP UVCSM and SFSDP UVCBM during storage
made it possible to determine their storage terms - at a temperature of 2...4 °C for 36
hours.

Keywords: protein-carbohydrate dairy raw materials, skimmed milk,
buttermilk, ultrafiltration, semi-finished products, dessert products, quality indicators

IMocTaHOBKA MPoGIeMH y 3araTbHOMY BHTJIsiAL. OTHUM i3 NUIAXiB
pO3B's3aHHS  MpoOieM  PO3BUTKY  MOTEHHialy pPUHKY  MOJIOYHOI
MIPOMUCIIOBOCTI Ta PECTOPAHHOI 1HIYCTPIl € MiIBUIIEHHS IXHBOI pecypco- Ta
eHeproedekTuBHoCTi. lle BKIIOYaE€ BNIPOBA/KEHHS CHCTEMH KOMILIEKCHOT
nepepoOKH, TIHOOKY TMepepoOKy MOJOYHOI CHPOBHMHM Ta IIMPOKE
BUKOPHUCTAHHS I[[HX MPOIYKTIB y peCTOpaHHOMY rocrofapctsi.[1, 2].

TpaauuiiiHi METOIM MPOMHUCIOBOI MEPEPOOKH MOJIOKA Y BEPIIKOBE
MacJyo, CUp, KACIOMOJIOYHHH CHp Ta Ka3eiH HEMUHY4YE CYIPOBOKYIOTHCS
YTBOPEHHSIM BTOPUHHUX TPOJYKTIB IEPEpOOKH, TaKHX SK 3HEKHpEHE
MOJIOKO Ta CKOJIOTHHH, SIKI € I[IHHOI OIJIKOBO-BYIJIEBOIHOI MOJIOYHOO
cupouHoto (BBMC).

AHaJi3 ocTaHHiX pociikeHb i my6aikamiit. Ximiunuii ckiaj ta
XapuoBa I[IHHICTh OIJIKOBO-BYIJIEBOIHOI MOJIOYHOI CHUPOBHHH OyIU
NpeIMeTOM YHCICHHMX HAayKOBHX NOCTIDKEHb SK BITYM3HSIHHX, TaK 1
3apy0Oixuux Buenux.: [.B. Jleitnnuenko, I'.€. Momiuyk, T.I. KOninoi, 1.B.
3onotyxinoi, H. Abdel-Haleem, A. Ali, L. Zhao Ta in. [3-8].

OCHOBHUMH 1 HAWIIHHIIIUMUA KOMIOHEHTaMHU O1IKOBO-BYTJIEBOJHOT
MOJIOYHOI CHPOBUHU € OiNKW, Jimiau (MOJOYHHMH JKUp) Ta BYIJICBOAU
(;makToza). OKpiM IIMX OCHOBHHX CKJIAIHHKIB, JIO 3HEXHPEHOIO MOJIOKA,
CKOJIOTHH Ta CHPOBATKU TAKOX MEPEXOJsATh Maike BCl IHII KOMIIOHEHTH
CyXOro 3aJMIIKy MOJIOKA: MiHEpallbHI COJli, HEOLIKOBI a30TUCTI CIIONYKH,
BiTaMiHH, (DEPMEHTH, TOPMOHH, IMyHHI TiJIa, OpraHi4HI KUCIOTH Ta Boja. [3,
6-8].

Y GaraTpox KpaiHax CBITYy 31 CKOJOTHH BHPOOJISIOTE 3TYIIEHI Ta CyXi
KOHIeHTpaTH. [IpoTe Taki MeTomd KOHIECHTPYBaHHA IPH3BOIATH IO
3MEHIIEHHS BMICTY BITPHHX AaMiHOKHCIOT Y TPOAYKTax, JeHaTyparii
CHPOBATKOBUX OLIKIB Ta BHIUICHHS (ocdary KalbIito, 1 SIK HACTIIOK — JI0
CYTTEBUX 3MIiH BJIACTHBOCTEH OiNKIB, MO 3HMKYE PO3UYMHHICTH TOTOBOTO
MIPOAYKTY. 3aCTOCOBYIOUH BiIOMi METOIN TEKCTYPYBAHHS, TaKi SIK MPSITiHHS,
eKCTPY3is, KpIOKOHIIGHTPYBaHHSA Ta IHINI, MOXXHA OTPUMATH Ha OCHOBI
MOJIOYHHX O1JIKiB TEKCTYpaTH 3 HEOOXiTHOI MAaKpPO- i MIKPOCTPYKTYPOIO Ta
OaxaHMMH (HYHKITIOHATPHUMH BIIACTHBOCTSIMHU.

Cy4yacHi MeMmOpaHHI TpOLIECH  XapaKTEpU3YIOTHCS  BHCOKOIO
CEJIeKTHBHICTIO, HU3bKUMH €HEPrOBHUTPATaMH, IPOCTOTOK aIapaTypHOTrO
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opopmileHHST Ta CIIYTylOTh OCHOBOIO JUIS CTBOPEHHS OE3BiIXOIHHX
TeXHONOTiil. BOHN He YMHSTH HEraTHBHOTO BIUIMBY Ha €KOJIOTIIO, OCKLIBKU
HE BUKOPHUCTOBYIOTh pearent [9].

Omxe, HaykoBa IliTepaTypa MICTHTh JOCTaTHBO JaHHX PO
(yHKIIIOHAJBHI BJIACTHBOCTI SIK OKpEeMHX OUIKIB MOJIOKa, Tak i OlIKOBO-
BYIJIEBOJHOI MOJIOYHOI CHPOBHHH B LIIIOMY. BHBUEHHS JTiTepaTypHUX JaHUX
MOKa3ye, MIO IIi BIIACTHBOCTI TpalOTh BaXJIMBY pOJIb Yy BCTaHOBJIEHHI
TEXHOJIOTIYHUX PEKHMIB Ta MApaMeTpiB sl pO3POOKH HOBHX TEXHOJIOTIH Ha
OCHOBi O1IKOBO-BYIJIEBOJHUX MOJIOYHHUX CHPOBHH. [Ipore, mocuts Maio
yBaru OyJ0 TPUIICHO BUBYCHHIO (DYHKIIIOHAJBHHUX BIIacTHBOCTEH Yd-
KOHLIEHTPATIB OLJIKOBO-BYIJIEBOAHOI MOJIOYHOI CHPOBHHH. TakuM UYWHOM,
BiJI3HAUEHI (YHKIIIOHAJTBHO-TEXHOJIOT14HI BJIaCTHBOCTI 0i7IKOBO-
BYIJIEBOJHOI MOJIOYHOI CHPOBHHHM CINiJi BPaxoByBaTd NpU Po3poOii
TEXHOJIOTIH OTPUMAaHHS KOHIEHTPATIiB 1 CTPYKTYPOBAaHOi JIECEpPTHOI
TPOIYKINT HA TXHIH OCHOBI.

AHami3 TEXHONOTi BMIOTOBJIEHHS KyJIHApHUX BHPOOiB 3
BUKOPUCTAHHSM KOHIICHTPATIB O1JIKOBO-BYIJIEBOJHOI MOJIOYHOI CHPOBUHH
(BBMC) mnokazaB, mo iHdopMalis Npo BHKOPHCTaHHS KOHIICHTPATIB
3HEKMPEHOT0 MOJIOKA Ta CKOJIOTHH B 3aKJIalaX PECTOPAHHOIO FOCIOAAapCTBa
oOMexeHa Ta He cucreMatu3oBaHa. ToMy JOoCiKeHHs 1 po3poOKka HayKOBO
OOIpYHTOBaHMX TEXHONOTIM HamiBpaOpuKaTiB Ha OCHOBI KOHIICHTPATIB
OLIKOBO-BYIJIEBOAHOI ~ MOJIOYHOI ~ CHPOBMHH, @ TaKOX  BHMBYCHHS
3aKOHOMIPHOCTEH 1 MeXaHi3MIB perynoBaHHi 1X (YHKIIOHAIBHO-
TEXHOJIOTIYHUX BJIACTHBOCTEH 3 METOI0 MONANBIIOr0 BHKOPUCTAHHS Yy
MIPUTOTYBaHHI CTPYKTYPOBAHOI JIECEpTHOI MPOAYKIIIi € aKTyaIbHIUMH.

Mera cTaTTi — JOCHIKEHHS TOKa3HHKIB SKOCTI HamiB(aOpukaTiB
Ui cTpykrypoBaHoi  geceptHoi  mpoxykuii  (HCAII) Ha ocHoBI
yabrpadinsrpaniiianx (Y ®)-noxiganx bBMC.

Bukjax oOCHOBHOrO MaTepiaqy AocJif:keHHs. 32 OCHOBY Oyio
B3STO PE3YyNIbTAaTH BIACHUX IOMEPEIHIX MOCHTIMHKEHb Ta BPaXOBAaHO JIOCBIf
BITYM3HSAHAX Ta 3apyODKHHX HOCHITHHWKIB IS pPO3POOKH OCHOBHOI
TEXHOJIOTIYHOI CXeMU BHPOOHUIITBA HAMIB(pAOPUKATIB IJIsl CTPYKTYPOBaHOT
neceptroi npoxykii (HCJIII) na ocHoBi Y @-noximaux BBMC. (puc. 1) [10-
16].

TexXHOJOTIYHUIA TPOIIEC BUTOTOBICHHS CTPYKTYPOBAHOI JECepTHOL
mponykmii (HCAII) ckmamaetbess 3 HACTYNMHHX €TaliB: IMIATOTOBKA
penenTypHUX KOMIIOHEHTIB; oTpuMaHHs HamiBpaOpukaty "CTpyKkTypyroda
ocHOBa"; oOTpuMaHHA HamiBpabpukaty "MomouHO-ITyKpoBa cyMim'";
NPUTOTYBaHHS HamiB()aOpHKATIB IJIsl CTBOPEHHS CTPYKTYPOBaHOI JlecepTHOT
nponayknii Ha ocHOBi Y®-koHueHTpartiB 3HekupeHoro momoka (HCHII
Y®K3M) ta ckonorur (HCAIT YOKC). Ilincucremn Ci; — C, npu3HaueHi
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JUISL  OYMIIEHHS TOYaTKOBOi cupoBHHHU (Y D-KOHLEHTpATIB OiIKOBO-
BYIVIEBOJHOI MOJIOYHOI CHPOBHMHH, LYKPy Ta JKENAaTHHY) BiJ 3alBUX
MEXaHIYHUX JOMILIOK IJIsi OTPUMAaHHS KiHIIEBOI'O IMPOIYKTY BiANOBIAHOL
SIKOCTI.

:,")’ V& roEnenTpar 3M “‘\‘. .", H-ll}ﬁ;;ﬂéizfa 120 ‘\‘::""/Y@—xoanem'pa'r 3M u\‘.‘
" 260 cromoTan (SK 2,0)”, ~ L abo Gelifa 240 A 260 cromoTmn (BK 20)
_"""; """" : “-n______i_'_,,_-" T ;"""_
TIpHinvaHed CHPOBHHH 33 SKICTIO T4 KUTBKICTIO
¥ ¥ ] ¥

Tpomipsysanma d=(2...3) 10° d=(2...3)10%u Eﬁplﬁgﬁ,’é
[] []
PosuHHECHHA Ha BOTAHIN OaHl
Hip V- y (sat=65...70°C)
KOHUEHTPAT K ¥
OTHTTIEHHI) e ‘ Oxonogxenns (7o t=40___45°C) ‘

| Tepeminryeanss
¥
| 30meanms 8.3...10,0 08/c (zat=18...22 °C) |

HCTI ua ocHori Y@-roumerTparie EBMC A

Puc. 1. [IpyHuunoBa TexHoJI0OrYHA cXeMa NPUIrOTYBaHHsA HaniBgadpukaty
cTpyKTypoBaHoi fecepTHOI npoaykuii (HC/II) Ha ocHoBi Y ®-KkoHIIEHTPATIB
0i/1Ik0BO-BYI/1eBOIHOI M0/104HOI cupoBuHH(BBMC)

MMigcucrema Cs, sika moNsArae y CTBOPEHHI HamiB(aOpukary
"CtpykTypyloda OcHOBa'", BKIIO4aE B ceOe pO3BEIEHHS OJHOTO 3 BUAIB
wenaruny (I1-11, Gelita 180 abo Gelita 240) B Y®-moxigHux OLIKOBO-
BYTJICBOIHUX MOJIOUYHUX cHpoBUHAX (pu t = 45...50°C), ix po3unHEeHHS Ha
BOIsHIN OaHI Ta OXOJOMKEHHS OTPHUMAHOI'O PO3YMHY IO TEeMIIEpaTypu
18...22°C g momansIroro 3'€fHaHHS 3 1HITUMH KOMIIOHEHTAMH.

[Mincuctema B, sxa BiamoBimae 3a OTpUMaHHSA HamiBpaOpUKaATy
"MOIOYHO-IIYKpOBa CyMimI", BKIFOYaE B ceOe 3MIlTyBaHHS ITirOTOBICHUX
KoMIOHEHTIB (Y @-KOHIEHTpaTy O1IKOBO-BYTIICBOJHUX MOJIOYHHUX CHPOBHH,
LYKPY Ta PO3YHMHY XKEITATHHY).

Hincucrema A «Otpumanns «HCJIT Ha ocHOBI Y ®-KOHIIEHTPATIB
BBMC» nependauae 3’eqaanns HamiBpadpukaTiB «CTpyKTypyrOda OCHOBaY
Ta «MonoyHo-IyKpoBa cymimn», 30uBaHHS 3a TemmepaTtypu 18...22°C
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nporsiroM 1,5...2 XB, mo 3a0e3nedye piBHOMIpDHHHA PO3NOALT ITyXHPIIiB
TIOBITPSl y CUCTEMI Ta YTBOPEHHS MIHOMOMIOHOI CTPYKTYPH.

Po3pobneni  HamiBpaOpukatn €  HETpamUUiHHUMH  HOBHMH
MIPOAYKTAMH, BUKOPUCTAHHS SIKHX IependavyaeTbcsi y IMPHUTOTyBaHHI
CTPYKTYPOBAHOI JIECEPTHOI TMPOAYKIII MacOBOTO CIIOXKHBAHHA. ToMYy
HEOoOXi1THO IOCHIIUTH TX Xap4yoBYy, Ol0JOTi4YHY IIHHICTh, OPTaHONENTHYHI Ta
(DyHKI[IOHaJTHHO-TEXHOJIOT1UHI BIIACTUBOCTI.

Pesyneratu opranonentuunoi ominku HCJIIT Ha ocHOBI Y-
koHlLeHTpaTiB BBMC nHaBeneno y tabi. 1. SIk KOHTpPOIIb BUKOPHCTOBYBAJIH
«Kpem BaninbHuMiA 31 cMeranm» (perentypa Ne973 [17]) 3a TpamuniiHOO
TEXHOJIOTIEIO.

Tabmus 1
IMoka3nuku opranojgentuynoi oninku HC/ATI na ocHoBi Y®-koHIeHTpaTiB
BBMC
HalimeHyBaHHA XapakTepHCTIEa
TIOKa3HIIKA KOHTPOTE HC/II YOK3M HCII Y®KC
S ITyxka, ofHOpigHa, | OnHOpinHa, HiKHA, | OIHOpIITHA, HiXKHA,
— #eJpOBaHa Maca IIacTIMHA, JeMO | IUTACcTHYHA, 37IerKa
JKelTboBaHa Maca JKeJIEOBAHA Maca
OHOpiIHINT, Bil OHOpiNHMHIT, Bil
Kortip OleFo_piz[uHIIi‘I. oinoro o Gimoro 3 | dimoro mmo 6imoro 3
Olmmit KPEMOBHM KPeMOBIIM
BiITiHKOM BiIOTiHKOM
- . OnxHopinHa, OxHopinHa, HDKHA, | OIHOpIiTHA, HUKHA,
KoHcucTeHmiA . . Lo .
IiHOmoiOHA Zparnenoiiona JpariemnoioHa
YuceTi, YiicTi, XapakTepHi | YHcTi, XapaKTepHi
KICTOMOJIOMHI, IUTA MOTIOTHIIX JUTS MOJIOYHIX
XapakTepHi I MPOIYKTIB, De3 NIPOIYKTIB, De3
3amax Ta cMak MOIIOIHOL CTOPOHHIX CTOpPOHHIX
CIIPOBIIHIL, MIPICMAKIB i TOpPHCMAKIB i
COJIOJKIIT CMAaK 3amaxie, CONOOKIII | 3amaxiB, COMOIKIIT
CMaK cMaK

Hani, mpencraBneri B Tabm. 1, MATBEPIKYIOTh BHUCOKY SIKiCTh
pO3pOOIIEHUX CTPYKTYpOBaHUX JecepTiB. KOHCHCTEHINS BUIPOOYBaHWMX
3pa3KiB BiANOBifae BUMOraM s BUKOPHCTAaHHA IX Y MPHUTOTYBaHHI
CTPYKTYpOBaHOI JecepTHOi mpoxykmii. MonodHMii apoMaT Ta CONOIKHH
CMakK, 10 TPUTaMaHHi Iiif KaTeropii KyJIiHapHOI MPOAYKIii, Oy BUSBIICHI.
Bucoki Mmoka3HUKH OpPraHOJIENTHYHOI OLIHKH PO3POOICHNX CTPYKTYPOBAHUX
JIECEPTIB  CIPHUATHMYTh iX MIMPOKOMY BHKOPHCTaHHIO y TEXHOJIOTIAX
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CTBOPEHHS CTPYKTYPOBAHOI JIECEpTHOI MPOAYKIIi Y 3aKiaziax pecTOPaHHOT O
TOCIIO/IapCTBA.

Pegynprat  gochmiypKeHHS  XIMIYHOTO — CKJIaay  pO3poOJIEeHHX
HamiB(aOpHUKaTiB MOPiBHIHO 3 KOHTPOJIBHUM HaBEJCHO y TaOI. 2.

Ha mincraBi manux Tabi. 2 mokHa ctBepmkyBatd, mo HC/II Ha
ocHOBi Y®-noxiqanx BBMC y mopiBHSIHHI 3 KOHTpOJIEM MalOTh HIDKYY
KaJopiiHicTh Ha 48...50%, MEeHIITy MacoBY 4acTKy JKUpY Ha

TaGnuus 2

Ximiunmnii ckinag HCAII Ha ocHoBi Y ®-konunentpartis BBMC

Buict, % EHepreTH4Ha
3pasox Cyxi BT IiHHICT,
pedoBHHH, %| OLIKM | KHDH |BYIIeBOAH| 301a KKar/'100r
Kontpos 41,6 2,3 16,1 225 0,7 244,1
HCII
22,5=1,1 | 5,5+0,2| 0,2+0,01| 15,6+0,7| 0,6+0,03 86,2
YOK3M
HCA
21,609 |5,3%0.2| 1,1+£0,05| 13,7+0.6 | 0.6=0,03 86.0
V&KC

15,0...15,9%, 3 ogHOYacHUM 30iNbIIECHHSIM KiTbKocTi Oinka Ha 2,0...2,2 %.
3apmsiku oMy pospobneni HCJ/IT Moxyrs 3acTocoByBaTHCS Y
CHOPTHBHOMY,  JIETUYHOMY  Ta  JIKyBaJIbHOMY-NPOQIIAKTHIYHOMY
xapuyBaHHi. Sk nponykT ¢yHkuioHansHoro xapuyBauus HC/III Ha ocHOBI
Y®-noxinaux BBMC wMokHa BXHMBaTH IIpu HEOOXiJHOCTI 30araueHHs
paitiony 0ijkoM 0Oe3 301IbILICHHS KAIOPIHHOCTI Ta 3MEHIIIEHHS BMICTY JKHUPY.

Ockinbku po3pobireni HCJII € mpomykraMu 3 T ABHIIIEHUM BMiCTOM
Oinka, epe; HaMu cTajia 3a7a4a JOCTiIUNTH aMiHOKHUCIOTHUH CKIIaf iX OUIKiB
(tabm. 3). 3rimgHO 3 aHaNi3oM JaHWX y Tabim. 3, B Oinkax po3pobieHHX
CTPYKTYpOBaHHX  JecepTiB  Oymo  imeHTH(]iIKOBaHO  BiCIMHAIIATH
aMIHOKMCIIOT, BKJIIOYAalO4d BCl He3aMiHHI. BiICcOTOK He3aMIHHHX
aMIHOKHKCIIOT y HamiB(padpukaTi Ha OCHOBI Y D-KOHIIEHTPATY 3HEKHPEHOTO
MOJIOKa CTaHOBHTH 42,4%, a B HamiB(paOpukaTi Ha ocHOBI Y D-KOHIIEHTPATY
ckomotus — 41,6%, mo Ha 5,8% Tta 5,0% BiAmoBimHO BWINE, HIXK Y
KOHTPOJIBHOMY 3pa3Ky. Y HE3aMiHHHUX aMiHOKHCIIOTaX CIIOCTEPIraeTbes
MIBUIIEHA KiJBKICTh JICUITMHY, JI3WHY, METIOHIHY, a cepell 3aMiHHHX —
acmapariHoBoi Ta TIYTaMiHOBOI KHCIOT. Pe3yibTaTé IOCIiIDKEHHS
MiHEpalbHOTO CKJIaAy CTPYKTYPOBaHMX JieCepTiB Ha OCHOBI YO-
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KOHIICHTPATIB OiTKOBO-BYIJICBOJAHMUX MOJIOYHHX CHPOBHH HAaBEICHI Y
Tabmuti 4.

JocnipkeHHs TMOKa3yloTh 3HAa4yHI BIIMIHHOCTI y MiHEpaJbHOMY
CKJIa/Ii CTPYKTYPOBaHHX JIECEPTIB HA OCHOBI yNbTPaIbTPOBAHHUX MOXiTHAX
O1JIKOBO-BYIJICBOJAHUX MOJIOYHUX CHPOBUH IIOPIBHSHO 3 KOHTPOJBHUM
3paskoM. Po3pobieni HamiBpaOpHKaTH BiIpI3HSIIOTHCS BUCOKHM BMiCTOM
KaJbIliio, pochopy Ta MarHito (B 3-5 pa3siB OiIbIINe, HIXK Y KOHTPOJ).

Tabmums 3
AminoxucaoTHuii ckiaaj 0inkis HC/AII Ha ocHoBi Y ®@-konuentpartis BBMC,
% Ha HaTypaabHy pedoBuHy (X£+m, m<0,05)

Hazpa aMiHOKHCIOTH Koutpone HCOII V@K3M | HCHOII YOKC
1 2 3 4

He3zaMiHHI aMiHOKIICIIOTH 0,83 2,33 2,19
B TOMY HHCTL

BaIiH 0,14 0,31 0,29
izomefinyy 0,11 0,32 0,30
TTeiiH 0,19 0,51 0,50
Ti31H 0,15 0,42 0,40
MeTioHIH 0,03 0,14 0,13
TpeoHIH 0.09 0,26 0,24
Tpunrodas 0,02 0,09 0,07
theHinananin 0.10 0,28 0,26
3aMiHHI aMIHOKHCIIOTH L.44 3,16 3,08
B TOMY HHCTL

ajJaHiH 0.14 0,15 0,14
aprigin 0.16 0,21 0,19
acrapariHoBa KIICIOTa 0,27 0,35 0,34
TicTIIIIH 0,07 0,15 0,13
TIyTaMiHOBA KIICIOTA 0,37 1,15 1,13
pomiH 0,08 0,38 0,38
cepiH 0,13 0,29 0,29
THpPO3HH 0,09 0,28 0,28
mICTiE 0,07 0,13 0,13
THiIIH 0,06 0,07 0,07
3araneHa KinbKicTe AK 2,27 5,49 5,27

e MOXIHBO TOB'SA3aHO 3 TpOIEcOM yiubTpadimbTparmii, ae 3i
30UIBIIEHHAM BMICTY OlKa y KOHLEHTPATi 3pOCTAa€ BMICT KasbIilo Ta
¢docdopy, o moB’s13aHi 3 OITKAMH, @ TAKOXK KOJIOITHOTO (pocdaTy KalbIIito.
ChiBBifgHOIIEHHS Kanblifo 70 (ochopy y po3polIeHHx cymimax
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30anaHcoBaHe i JopiBHIOE 1:1,45, Mo mqy’Ke OMU3BKO O ONTHMAIHLHOTO
3HAYEHHS.

Ta6nuus 4
Minepanbunii ckiaag HCAII Ha ocHoBi Y®-konnentpatie BBMC
MiHepalbHI PeYOBIHH Buic (y 100r mpontyxty)
KoHTpone HCOII ¥YDK3M HCOIL ¥YDKC
MagpoeleMeHTIL MI
Kaiii 84.6 166,5+4.2 169,342
Kanbniii 71,0 164.0+£3.6 171.4+4.8
Margiit 7.1 40,9+0,5 48,7407
HaTpift 47.4 49 3+1.2 51,8+1.3
cipka 21,9 1,52=0,1 1,5+0,1
dbocdop 64,9 238,8+3.4 240,4+3.5
XIop 62,7 54.4=1.4 9,5+0,2
MikpoeneMeHTII, MKT
3amizo 0.4 137.7£3.4 143,0=3.6
ifoxn 6.4 19.4+0,5 8,5+0.2
KOOAIBT 0.4 0,6+0,1 0,5+0,1
MapraHenb 6.4 3,9+0,1 3,320,1
MiIB 16.8 6,5+0.2 6,9+0,1
IIIHK 0,28 249.0£3,7 210,502

BuBuanu BMiCT BiTaMiHIB y cTBOpeHuX HamiBdaOpukartax. [lomaHo
pe3yNbTaTh IOCHIPKEHb Y Ta0umuili 5.

AHaui3 BITaMiHHOTO CKJIaAy HamiBpaOpHKaTiB I CTPYKTYPOBAHOI
neceptHoi mpoaykiii Ha ocHoBi Y @-moximanx bBMC moka3as, 1o BOHH €
LiHHUM pecypcoM Bitaminy D, Bio, 6i0THHY, TAaHTOTEHOBOI KUCTIOTH.

Ilin wac 30epiraHHsI MOJOYHHX MPOAYKTIB HANIOIINPEHIIIIMH
MIPUYMHAMH X IICYBaHHS € MIKpOOIONOTiYHI Ta XiMiUHI YMHHHUKA. XiMi4HE
NICYBaHHS MOXX€ BHHHMKATH BHACTIJOK OKHCIIOBAaJbHUX IIPOLECIB Ta
HEMOTPIOHUX XIMIYHHX 3MiH, IIIO BiIOYBArOTHCA depes3 Mito (epMEHTIB.

MonodHa IpOAYKLIsl CTBOPIOE CHPUSTINBE CEPEIOBUILE IS POCTY
MiKpooprasi3miB. 3 1ii€i mpuyuHA HamM#u OYyJIO TPOBENEHO IOCIiHKEHHS
MiKpOOIOJOTiYHUX TTOKa3HUKIB O€3MeKrd CTBOpEHUX HamiB(adOpukaTiB. Mu
TIepeBipUITN 3pa3Ku CTPYKTYPOBAHUX JIECEPTIB HA HASBHICTh OaKkTepiil rpynu
knmkoBoi manndku (BI'KII), apibxmpkis, miiceHel, TaTOreHHUX OpraHi3MiB
Ta S.aureus.
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Tabmuns 5

Bitaminnnii ckaag HCAII Ha ocHoBi Y ®-konnenrpartis BBMC

Buict (v 100r IpoIyKTy)
Bitamian
KoHTpons HCIOII VOK3M HCIII VOKC

1 2 3 4
BiTamin A, MT 0,02 0,05+0,01 0,14+0,01
B-Kapotus, MT 0,03 0,03%0,01 0,03+0,01
Bitamia D, MKT 0,02 0,11+0,01 0,12+0,01
Bitamin E, Mr 0,04 0,1+0,01 0,11+0,01
Bitamia C, Mr 0,38 0,46+0,01 0,56=0,01
Bitamin Bs, MT 0,05 0.07+0,01 0,08+0,01
Bitamid Bja, MKT 0,3 0,67+0,01 0,69+0,01
BioTHH, MKT 3.7 4,21+0,08 4,39+0,11
HiamiH, MT 0,07 0,15+0,01 0,17+0,01
I[IaHTOTEeHOBA
KIICTIOTa, MT 0.2 0,45+0,01 0,51+0,01
Pudodnain, Mr 0.1 0,3+0,01 0,32+0,01
Tiamin, MT 0,02 0,07+0,01 0,07+0,01
DOJIAIIH, MKT 5,00 1,65+0,04 -
Xomin, Mr 69,6 18,01=0,45 25,224+0,63

HocmimkenHs MikpoOioiIoriyHoi Oe3rneKH CTPYKTypOBaHHX JECEpPTiB
MIPOBOJIMIIOCS 3 BPaXyBaHHSM Tirl€HIYHHX BUMOT IIOJIO 1X 30epiraHHs B XO/i
eKCIIEpUMEHTY. 3pa3ku aHamidyBanucs npu Temmeparypax 4°C Tta 14°C.
PesynpraTtn mocmimKkeHp npeAcTaBieHi y Ta0m. 6. 3 aHamizy JaHuX Tabmmi 6
BUIUIMBA€E, [I0 TEMIEPATYpHUH pEXUM 30epiraHHi CTPYKTYpPOBaHUX
JeCepTiB BIUIMBA€ Ha PIBEHb PO3BUTKY MIKPOOPTaHI3MIiB y MPOTYKTI.
Hanpukian, npu 36epiranni npu temmnepatypi 4°C mpotsrom 48 roauH y
YKOIHOMY 3pa3Ky He OyJI0 BUSBJICHO O3HAK MiKpOOHOTO IICYBaHHS, OMHAK IIPU
miaBumeHHi Temmepatypu go 14°C  depes 48 TommH y 3pa3kax
CIIOCTEpIraocss PO3MHOKEHHS APDKIDKIB Ta TUTICHIBH. 3 IHOTO MOXKHA
3p0oOUTH BHUCHOBOK, IO s 3abe3rmedeHHs MiKpoOionorigHoi Oe3rnexu
CTPYKTYPOBAHHX JIECEPTIB PEKOMEHAYEThCA 30epiraTh iX mpu TeMIepaTypi
Bix 2 o 6 “C mpotsirom 36 TonuH.
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Tabmuns 6
Junamika Mikpo06ioJIoriYHUX MOKA3HUKIB
HCAII na ocuoBi Y®-konuenrpatis BBMC minx yac 36epiranus

BuwicT Mikpoopragizmie, KVO/T
Haiimernyeagas Uepes
c Hopma Uepez 24 P Uepez 48 | Uepes 72
MOKA3HIIKIB 36
TOIHMHHA TOIIH TOIIHHI
TOIIH
1 2 3 4 5 6
3a Temnepatypi 4°C
BIKIIeO.lT He
He BIABICHO
NIPIITYCKAETECA
S.aureus He
TR He BIABICHO
NIPIITYCKAETECA
Jpiaoxi 100 - - - 8
Ilmiceni 50 - - - 5
ITaTorensi
MIKpOOpTaHi3MII, He
boop ’ He BIABICHO
BT.4. MIPHITYCKAEThCS
CcaTbMOHEIH
3a Temneparypu 14°C
BIKIIeO.lT He
He BIABICHO
NIPHUIYCKAEThCA
S.aureus He
TR He BIABICHO
NIPIITYCKAETECA
Jpiaoxi 100 - - 6 15
Ilmiceni 50 - - 3
ITaTorensi
MIKpOOpTraHi3MII, He
boop ’ He BIABICHO
BT.4. MIPHITYCKAEThCS
CcaTbMOHEIH

Ilix gac mocimimKeHb BMICTY KITBKOCTI COJNEH BaXXKKHX METalliB y
HamiBabpukarax po3poOiaeHOi NPOAYKIlT BUSIBWIM, IO BMICT COled Miji,
CBHHIIIO, PTYTi, 0JI0Ba, KaJMil0 HE IMEPEBHUIIYBAaB JOMYCTUMHX HOPM, IO
MATBEPIKYE XIMIUHY HEIIKiUIUBICTh PO3POOIEHUX MPOIYKTIB

BucnoBku. OtpumaHi pe3ylbTaTH MOCTIKEHb MiATBEPIKYIOTH
BHCOKY SIKICTh pO3pOOJICHUX CTPYKTYPOBAHHX JIECEPTIB Ta iX OE3MEUHICTH SIK
3 Mikpobiomoriyaoi, Tak i 3 XiMmiuHOi TOYkd 30py. Lle mo3Bomse
pEKOMEHIyBaTH iX UIi BHKOPDUCTAHHS B  IOMPOKOMY  CIIEKTpi
CTPYKTYPOBAHHX JIECEPTIB y peCTOpaHHOMY Oi3HECI.

BusnaueHi TMOKa3HUKH, SKi BiJoOpakalOTh XapdoBY IIiHHICTB
CTPYKTYPOBAHUX JIECEPTiB Ha OCHOBI yIbTpadiIbTPAIlifHUX KOHIICHTPATIB
3aexupeHoro monoka (Y®OK3M) ta ckonorun (YPKC) BkaszyroTh Ha iX
TiABHIIIEHY O10JIOTIUHY HiHHICTB: 32 PaxyHOK 30unbiieHoro y 2,3-2,4 pazu
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OIIKOBOrO BMICTY Yy TPpPOAYKTi, MNpPH I[BOMY MacoBa 4YacTKa KHPY
3MeHIyeTsest Ha 15,0—-15,9%, a kanopiiiHicts - Ha 48—50%, y mopiBHSHHI 3
KOHTPOJIBHUMHU 3pa3kamMH. B 000X po3poOneHnx HamiBdaOpukarax Oyio
iIeHTU(IKOBAHO BICIMHAIATH aMiHOKHCIIOT, BKITIOYAOUN BCi HE3aMiHHI, a
JIMITYIOYi aMiHOKHCJIOTH BUSBUIIHCS BiJCYTHI.

AmHami3 XIMIYHOTO CKJaJay TakoX II0Ka3aB, IIO CTPYKTypOBaHi
neceptd Ha ocHOBI Y®K3M Ta YOKC MicTaTh 3HaYHO OUTBIIE KaJbIIifO,
¢dochopy Ta MmarHito - B 3—5 pasiB Oijiblie, MOPIBHAHO 3 KOHTPOILHUMU
3paskamu. lllomo BiTaMiHHOrO CKJaay, BUSIBICHO, HIO CTPYKTYypOBaHi
neceptd Ha ocHOBI YOK3M ta YOKC € nobpum mkepenom Bitaminy D,
B12, GioTuHy Ta TaHTOTEHOBOI KUCIIOTH.
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VJIOCKOHAJIEHHSI TEXHOJIOT'TI HAITIBOABPUKATIB
M'SICHUX PECTPYKTYPOBAHUX 3AMOPOXEHHUX

M.O. SInueBa, T.C. KeaeBa, A.T. Inxusauu, O.b. JIpomenko

Hagedeno cnocib yoockonanenns mexnonoeii gupobnuymea naniepadbpuxamis
MACHUX — pecmpyKmypogawux — 3amopoodicenux.  OOIpyHMOBaHo  MEXHON02I0
PECMPYKMYpOBaAHUX HANIBHAOPUKAMIE 3 SUKOPUCAHHAM Y IX cKaadi cymiwell Ons
pecmpykmypyéanHs. Jocnioxnceno OCHOBHI NOKAHUKU AKOCME ma  Oe3neuHocmi
po3pobnenux 8upodis, OOTPYHMOBAHO YMOBU A MEPMIHU IX 30epicanHs.

Kniouogi cnosa: nanispabpuxamu m’sacHi pecmpyKmyposaHi 3aMopodiceHi,
cymiwii O3 pecmpyKmypy8anHsi, NOKA3HUKU SIKOCHI ma Oe3neyHoCmi.

IMPROVEMENT OF THE TECHNOLOGY OF RESTRUCTURED
FROZEN SEMI-FINISHED MEAT

M. Yancheva, T. Zhelieva, A. Inzhyyants, O. Dromenko

The innovative focus of scientific research on the technologies of meat semi-
finished products is aimed at the need to develop a technological process for the production
of restructured meat products, which allows to regulate the organoleptic and structural-
mechanical properties of meat products, to involve in production low-grade raw materials
with low functional and technological properties, to expand the assortment, to increase the
yield of finished products and the profitability of production. Traditionally, in the
technologies of restructured meat products, the monolithic formation of the product is
achieved mainly with the help of heat treatment. One of the promising technological
solutions in this direction is the development of frozen restructured semi-finished products
that imitate portioned semi-finished products. The article is about research devoted to the
improvement of the technology for the production of frozen restructured meat semi-finished
products due to the use of restructuring mixtures in their composition. After summarizing
the results of experimental research and technological development, the technology of
restructured semi-finished products with the use of restructuring mixtures in their
composition was substantiated, and their main quality and safety indicators were
investigated. It has been proven that the quality and safety indicators of restructured frozen
semi-finished meat products confirm the compliance of the products with the requirements
of regulatory documentation. During the study, 19 amino acids were identified and
quantified, of which 37.7% (control) and 37.1% (restructured frozen semi-finished meat
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products) are essential, and the remaining 62.3% (control) and 62.9% (restructured frozen
semi-finished meat products) on substitute amino acids. The ratio of essential and
replaceable amino acids in the control is 1:1.6, in semi-finished restructured frozen meat
products — 1:1.7, which makes it possible to characterize them as products with high
biological value. Thus, the implementation of the developed technology will be aimed at
ensuring the quality and safety of meat semi-finished products, meeting consumer
requirements regarding the taste and nutritional characteristics of the product, increasing
production efficiency and forming food safety.

Keywords: restructured frozen semi-finished meat products, functional
mixtures, quality and safety indicators.

IloctanoBka mnpoGjemMu Yy 3arajbHomMy Bumisgi. M’scHa
MIPOMUCIIOBICTh, SIK ONHA 3 HAaWBXIMBIIIMX Tray3edl HalliOHaJIbHOI
€KOHOMIKH, 3a0e3reuye HaceJCHHS KpalHW XapyOBOIO MPOAYKINEIO, IO €
OJTHMM 3 OCHOBHHUX JiKepe Oijika. 3a 6araToBeKTOpPHOCTI i pO3BUTKY OHUM
13 HaNpsIMiB € BUPOOHUITBO HariB()aOpHKaTiB.

[HHOBaIlIiHA ~CIIPSMOBAHICTP HAYKOBOTO OCIIHKEHHSI TEXHONOTIT
M’sicHuX HartiBhpaOpuKkaTiB 0a3zyBajacs Ha BHBYCHHI BiTIOBIJHOCTI HAsBHOIO
ACOPTUMEHTY TOTpPeOaM CIOKMBAYIB Ta IMiJBUIICHHI XapyoBOIl i O10J0TIUHOT
LIHHOCTI mpojykmii. Ha OCHOBI aHaJiTHYHHMX JOCIIPKEHb OYJI0 BHU3HAYECHO
HEOOXiJHICTh PO3POOKM HOBOTO TEXHOJOTIYHOrO TMPOIECY BUPOOHHUIITBA
PECTPYKTYPOBaHHX 3aMOPOKEHUX M’sicHUX HariB(aOpukaTis. Lle 1o3BouTh He
JIMIIE 3aJOBOJBHUTH BUMOTHM CIIOXKMBAdiB IIOAO0 CMAaKOBHUX Ta HOXKHUBHHX
XapaKTepucTHK, aje i  3a0e3neunTH  BUPOOHUKIB — MOXKIIMBICTIO
BUKOPHCTOBYBATH HHU3BKOCOPTHY CHUPOBHMHY 3 HHM3BKUMH (DyHKI[OHAJIBHO-
TEXHOJIOTIYHUMH ~ BIIACTUBOCTSAMH, PO3IUMPUTH ACOPTHMEHT HPOMYKL,
T IBUILIUTH BUX1Jl TOTOBUX BUPOOIB 1 peHTa0ENbHICTh BUPOOHHIITBA.

AHani3 ocTtaHHix Aocaigkenb i myOaikamiii. 3a mnporaozamu
(axiBIiB HAHOIMKYUMH POKAMH OUIKYETHCSl 3HAUHE 3POCTAHHS CBITOBOTO
PHHKY 3aMOpOXEHHX M’scHuUX HamiBabpukatis [1]. Y BHpOOHHITBI
3aMOPOXKEHHUX HAMB(PaOPUKATIB 3aKOPIOHHA MPOMHUCIIOBICTh OPIEHTYETHCS
HE TIJTHKH HA BUCOKOIIOKWBHI TPOIYKTH 3 TOOPUMHU CMAaKOBHUMH SKOCTSIMH,
AHAJIOTIYHI CTpaBaM JOMAIITHBOI KyXHI I KpamuM pPecTOpaHHUM CTpaBawM,
ane ¥ Ha BUTOTOBIICHI HamiB(paOpHKaTiB, IO MOMEPEIKAIOTh IepeadacHe
CTapiHHSA OpraHi3My, 3HIMAIOTh CTPECH, a TaKOX Ha HamiBpaOpukatu
TpaaUIiHOI HAIlIOHAIBHOI KYXHi 0araThoX KpaiH.

Y cydacHill IPOMHUCIIOBOCTI BUKOPUCTOBYETHCS IIUTHI ST IHHOBAIIIH,
0 TO3BOJISE 30UIBIIUTHA 00’ €M TIPOAYKILl, PO3IINPUTH BHYTPIMIHINA PHHOK
30yTy, MiIBUIIUTH KOHKYPEHTOCIPOMOXKHICTE BHPOONEHOI MPOAYKIIii,
30UIBIIMTH  MPOAYKTHBHICTD Tpalli, 3HU3UTH MaTepiaibHi BHUTpPATH,
3MEHIIUTH CcOOIBapTiCTh BHPOOJICHOI MPOIYKIii, 3HU3UTH E€HEPrOEMHICTb
BHPOOHMIITBA, BiTHOBUTH BUPOOHNYI MOTYKHOCTI, PO3MIMPUTH ACOPTUMEHT
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MPOAYKLii Ta TMOKpamMTH sKicTh BHpoOiB. Lli iHHOBamii axkTUBHO
BIPOBADKYIOTBCS. HA TiJNPUEMCTBAX XapyoBOI MPOMHCIOBOCTI 3 METOI
3aJIOBOJICHHS 3POCTAI0YHX ITOTPEO CIOXKHMBAYIB 1 iABUIICHHS ¢(DEKTHBHOCTI
BHPOOHUIITBA [2].

OcraHHIMH pOKaMH 3a JIONIOMOTOI0 BUKOPHCTAHHS KOMIT IOT€PHOT
TEXHIKA MPOBOJMTHCSA TMOIMIYK 1 po3poOKa HOBHX PELENTyp M’SICHOI
MIPOMAYKILii, sika 30ajJaHCcOBaHa 32 BMICTOM O1JIKiB, )KHPIB, BYyrJICBOIB, BOJIH,
MiHEpaJIbHUX pEYOBMH Ta BiTaMiHiB. J[ns migBUINEHHS Xap4yoBoi Ta
0ioyIOriYHOi IIHHOCTI MPOJYKIii BHKOPHUCTOBYIOTh OLIKOBI KOMIIOHEHTH
TBAapUHHOT'O 1 POCITMHHOT'O MOXOJHKEHHS — 3HE)KUPEHE MOJIOKO, Ka3eiH, O1IKH
kpoBi Tomro [3]. Po3po0nsioThes i BIPOBAPKYIOTHCS HOBITHI TEXHOJIOTII, SIKi
JIO3BOJISIIOTH MIHIMI3YBaTH BTpPAaTH TpH TepepoOli M’sica, 3a0e3nedyroTh
paltioHabHe BUKOPUCTAHHS BTOPHHHHUX MPOIYKTIB 32000 TBAPHH.

B yMmoBax HecTabiTbHOI EKOHOMIKH OCOOJIMBO BaXKIIMBUMH €
KOMIUIEKCHI ~ Ta  pecypco30epiraiodi  TEXHOJIOTii, CHpsSMOBaHI  Ha
MaKCHMaJIbHO e(eKTUBHY IepepoO0Ky KOXHOTO Kilorpama CHPOBHHH,
MiHIMI3allil0 BTpaT Ta €KOHOMil0 pobodoro uvacy. lle mo3Bonsie He TiIbKH
MiABMIUTH €(EeKTUBHICTHP BHPOOHHUIITBA, aje€ i 3HU3UTH COOIBAPTICTh
NpoAyKuii, 3a0e3NeYuTH palioHAIbHE BHUKOPHUCTAHHS PpECcypciB  Ta
IIBUIINTA KOHKYPEHTOCIIPOMOXKHICTh Ha PHHKY.

CydacHi TeXHOJOri BUPOOHHITBA M’SICHUX MPOAYKTIB IependadaroTh
BUKOPHCTaHHS PI3HUX IHTPE€HTIB Ta XapuyoBHX J00ABOK, SIKI MOMIIIIYIOTH
OpraHOJIeNITUYHI, CTPYKTYPHO-MEXaHi4Hi 1 (pi3UKO-XIMi4HI TOKA3HUKKA TOTOBHX
npoyKTiB. BofHOYac Ha MiPUEMCTBA HAIXOMUTh 3HAYHA KiJIBKICTh M’SICHOI
CHPOBUHHU 13 HHU3BKOIO BOJO3B’SI3YIOUOIO 37IaTHICTIO, TOMY aKTyaJbHHM €
3acToCyBaHHs caMe (DyHKIIIOHAIBHUX Xap4OBHX JI00aBOK.

TpaauuiiiHO y TEXHOJIOTISX PECTPYKTYPOBAHUX M’SICHHX TPOAYKTIB
YTBOPEHHSI MOHOJITHOCTI BUPOOY JOCATAETHCS B OCHOBHOMY 32 JOIIOMOTOI0
TeroBoi 00poOku [4]. OgHNM i3 IEPCIEKTHBHAX TEXHOJOTIYHUX PIillIeHb y
ObOMY HaIpsAMKy € pO3po0Ka 3aMOPOXKEHHX PECTPYKTYpPOBAHUX
HamiBaOpukariB, sKi IMITYIOTh mOpUiiHMN HamiBdaOpukar. ICHYOTH
JMOCHTIDKEHHS 3apyODKHHAX [OCHITHUKIB IIOAO0 PO3POOKH TEXHONOTIH
PECTPYKTYpOBaHHAX 3aMOpPOKEHHX HamiB(aOpukaTiB. 30KpeMa, iCHYIOTh
TEXHOJIOTT PECTPYKTYpYBaHHS 3a JOIIOMOTIOK HATYpalbHOrO EKCyHary,
SIKFHA YTBOPIOETHCS Ha HOTO IMOBEPXHI Ii/T 9aC MEXaHIYHOI 00pOOKH, IMIISIXOM
MEXaHIYHOTO NMPOKOIIOBAHHS HEBENMKMX IIMATKIB M’sica 3 MOJAIBIINM iX
3aMOpPOXKYBaHHSIM, BUKOPHCTaHHA coliel, (epMeHTiB, TIpecyBaHHS,
eKCTpy3ii, PIAKOro a3oTy, TPOIECIB 3aMOPOKYBaHHSI-PO3MOpPOKYBAHHS,
3aCTOCYBaHHS JONATKOBHX IHTPENI€HTIB POCIMHHOTO Ta TBAPHHHOI'O
moxo/pKeHnst [5-11].

Meta cratti. MeToro poOOTH CTajo0 YIOCKOHAJIECHHS TEXHOJOTiT
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HamiB(aOpHUKaTiB M'ICHUX PECTPYKTypOBAaHHMX 3aMOpOXKEHHX. B pamkax
poboTH TIpOBeNEHI JOCTIUKEHHS OO OOIPYHTYBaHHS TEXHOJOTIYHOI
CXeMH BHUpPOOHMITBA HamiB(aOpHKaTIB M SICHUX PECTPYKTYpOBAaHHX
3aMOPO’KEHHX 3 BUKOPHUCTAHHSAM B IX CKJIaJli CyMillli JJIsl pECTPYKTYBaHHS Ta
BHBYEHHS TIOKA3HHKIB X SKOCTI Ta O€3MeYHOCT.

[Tin yac nocmipKeHHsT BUKOPHUCTOBYBAJIN CTaHIAPTHI METOIUKH, METOIN
Ta MPUJIA/IH, SIKi 32 CBOIMU METPOJIOTIYHUMH Ta TEXHIYHUMH XapaKTePHCTHKAMH
3a10BobHSI0TE BUMOru JICTY 4437:2005 Ta MaroTh BIIIOBIIHE METPOJIOTIYHE
3a0e3reueHHs 3T1/THO 3 YHTHHUM 3aKOHOIABCTBOM Y KpaiHU.

Bukjax OCHOBHOTO MaTepialy MOCTiIKeHHsl. 3a MONepeIHiMH
JOCITI/DKEHHSIMA ~ OOTPYHTOBAHO BUKOPUCTAaHHS CyMilni J00aBOK st
perymnoBaHHs aJre3iiHO-KOre3iMHUX B3aEMO/IIH, JIOCITIHKEHO
3aKOHOMIPHOCTI  3MiHM  (DYHKI[iOHAJIbHO-TEXHOJOTIYHUX, CTPYKTYPHO-
MEXaHIYHAX XapaKTePUCTHK M’SICHHX CHCTEM TIpH  BHUKOPHCTaHHI
PO3pO0IIeHOI CyMilli AJIsl peCTPYKTYpyBaHHs. BCTaHOBIEHO OoNTHMAallbHHUN
BMICT IHIDEAI€HTIB CyMilIl [UIS peCTPYKTYpYBaHHA y M’ACHIH cucTeMi (1o
Macu M’sICHOI CUpPOBHHH): CuTb KyXoHHa — 1,5 %, cymim ¢ocdarna — 0,3 %,
6inok TBapuHHUIA — 2,0 %. OCHOBHOIO CHPOBHHOIO € 3HEKHJIOBaHE M’SICO
STIOBUYMHHM BHIIOTO, NIEPLIOTO Ta APYroro COpTiB.

3a pe3ysbTaTaMu JI0CIiKEHb 0YJI0 pO3pO0ICHO TEXHOJIOTIYHY CXEMY
BUPOOHULITBA HamiBpadpukary M’SICHOTO PECTPYKTYpOBaHOIO
3amopoykeroro (HMP3), sixy HaBeneno Ha puc. 1.

Bupobuuirso HamshaOpUKaTy 34iHCHIOIOTE Y (paplueMilIaii IUITXOM
MIEPEMIIITYBAHHS BCIX KOMITOHEHTIB PELIENITYPH IPOTITOM 5. ..7 XB., 3 IMOJAIBIINM
MacyBaHHsM. [loapiOHeHy M’SCHY CHPOBHHY 3MIIIYIOTh 13 CyMIIIIIO JIIs
PECTPYKTYpYBaHHsI (BBOAMTBCS Y KuTbKocTi 3,8 % 10 Macu M SICHOI CUPOBUHH Y
CyXOMY BHIUISZI), PELENTYpa (hapily CKIanacThes 3 Mac. %o:

- M’SICHAa CHpOBHHA (SUTOBHYA 00Pi3b) 100,0

- CYMIII IJIsT PECTPYKTYPYBaHHS 3,8

PexomeH0BaHe MacyBaHHS IPOBOIATH 33 PEXUMOM: T = 1 TOA (LMK
10 xB wmacyBannsa, 20 xB cmokiif). st ¢opmyBanHsS BHpOOiB
BHKOPHCTOBYIOTH KOoBOacHy 00omoHKy miamerpom 100...120 MM i3 HU3BKUM
cryneHeMm anresii 7o ¢apiry. BupoOu HampapisiioTh Ha OCa/PKEHHS 3a
temnepatypu Big 0 1o 4 °C npotsirom 2...4 Tog.

3aMOpOXXyBaHHS TPOBOAATH TPOTATOM 24 TOX 3a TeMIlepaTypu B
XononwibHIA Kamepi -18+1 °C. 3amopokeHi BHUPOOM 3BUTBHSAIOTH BiJ
00OJIOHKH Ta HAIAIOTh OCTATOYHOI (POPMH MUITXOM Hapi3aHHSI Ha CKHOOYKH
TOBIIMHOIO 15+1 MM Ha aBTOMAaTHYHIN MAMI TSI 3aMOPOKEHUX TPOIYKTIB.
[Mponykiito makylOTh y HOMIMEPHI NMAKeTH, MapKylOThb Ta PEali3yloTh Y
3aMOpOKEHOMY BHIIIsiAl. 30epiratoTh HamiBhaOpHKATH 3a TeMIepaTypu He
puiie -18 °C — "e 6inbine 60 ai0; He Bule HixK -10 °C — He Oinbire Hix 30
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ni0; He Buie 5 °C — He OuTbIe HiX 48 TO/I.

OO0pi3b sutoBHYA Cymim s
(LIMaTOYKH MACOIO PECTPYKTYPYBAaHHS
m=10...251) A 4
+ IIpociroBanHs
IIpuiimanHs cupOBUHU A 4
+ 3BaKyBaHHS
IepeminryBanus ‘

v

MacyBanHs
t=1roxn., (mux 10 xB.
macvB.. 20 XB. CITOKii) ¢

ITigroroska

O6onoHka

DopmyBaHHs
B IITY4YHY KOBOACHY 00OJIIOHKY
niamerpom d = 100...120 mwm,
BUpoOu macoro M = 1,0...1,5kr

v

OcapKeHHs

A4

3aMOpOoXKyBaHHS
t=24ron,t=-18%£1°C
v

3BiJIbHEHHS BiJl 0O0OJIOHKUA
A 4
Hapizansst Ha mmMaTku
TOBIMHOIO h = 15£1 MM

A 4
ITakeru 3
HaxyBanHs < TOMEPHOT
ITiBKA
\ 4

30epiraHHs Ta peaizais

Puc. 1. Texnonoriuna cxema upoonunrsa HMP3
Kyninapay o0poOKky BHpOOy NHpOBOAATH y 3aMOpOKEHOMY abo
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PO3MOPOXKEHOMY BHTJISIL 3 TEMIIEPATYPOIO BcepenuHi BupoOy -2...0 °C.

JonapaHHs cymimn Uil PEeCTPYKTYpyBaHHS Y PEKOMEHIOBAHHX
KOHLIEHTPALISX MPU3BOJHUTH JI0 OTPHUMAaHHS PECTPYKTYPOBAHOTO MPOAYKTY
SIKMH 32 CTPYKTYPOIO iMiTye HaTypajbHUI M’SICHUI HamiB(aOpukaT, crpusie
30epeKCHHIO HATHBHUX BJIACTUBOCTCH OLJIKIB 1 SIK HACIIOK — MiHIMATHhHUM
BTpaTaM i Yac 3aMOpPOKYBaHHS-PO3MOPOXKYBaHHS Ta TEIIOBOI 0OpOOKH
M’SICHUX HamniB(QaOpHKATiB, ITi/JIBUIICHHIO IOKA3HUKIB BOJIOT03B’S3yI0U0i
3JIaTHOCTI, IOKPAIIEHHIO OPTaHOJIENTHYHHUX MTOKa3HUKIB.

Po3pobnena TexHonorisi BUpOOHHUITBA HamiB(paOpHKaTy M’SICHOrO
PECTPYKTPOBAaHOTO 3aMOPOXKEHOr0 He TMOTpedye MNPUHIIMIIOBO HOBOTO
o0J1a{HaHHS.

HaniBabprukatu  M’SICHI  pecTpyKTypoBaHi  3aMOpOXKeHi i3
BHUKOPUCTaHHAM CYMIllli JUIl PECTPYKTYPYBaHHS € HOBHMH BHUPOOaMH B
ICHYIOUOMY aCOPTHMEHTI M’SICHOI MPOAYKIii, TOMY JOIIJIbHO KOMIUIEKCHO
JOCITIZINTH TIOKA3HHUKH iX SIKOCTI Ta O€3MEYHOCTI.

B xoami HacTymHOro ertamy MAOCHIDKEHb OYyJIO MpPOBEIEHO HH3KY
TEXHOJIOTIYHUX BIiJNPAIllOBaHb fAK B yMOBax jabopaTopii, Tak 1 B ymMoBax
Jiro4yoro manpuemMctsa. Lle 103BonMI0 BU3HAYUTH OCHOBHI (PYHKITIOHAIBHO-
TEXHOJIOT1YHI TIOKa3HUKH, TEPMIHH Ta PSKUMH 30€piraHHs MpOAYKIIii.

OCHOBHUMHM TIOKa3HUKAMH SIKOCTI PO3POOJICHOI MpOomyKiii Oyiu
o0paHi: opraHoJIenTHYHA OI[IHKA, OI[IHKa Xap4yOBOi Ta 010JIOr1YHOT LIHHOCTI,
MIKpOOIiOJIOriYHa OIiHKa, OL[IHKa MTOKa3HUKIB Oe31eKu BUPOOIB.

HocmimkeHo opranonentiyHi nokazaukn HMP3, siki HaBezneno y ta6u. 1.

Tabmuns 1
Opranojentuyni noxkasauku HMP3
[Toka3HUKH XapaKTepuCTUKA
He 3nirmutesi, He 3nedopmoBani. @opma oHI€T IITYKH —
OKpyTIO-TpUIUIIocHyTa.  [loBepxHs  piBHa,  0e3
po3ipBaHUX KpaiB, O3 HAJIEJACHIHHS Ta iHEIO
Komip Biz CBITIIO-POKEBOr0 10 TEMHO-YEPBOHOT'O KOIBOPY
BrnactuBi BiamoBiaHi# 1oOposKicHiH M’ SICHIA CHPOBUHI,
3 BUpa)XEHIM CMaKOM Ta apOMaTOM SUIOBHUYHHH.
[Micnst TepmivHOi 00pOOKHM — BIACTHBHUI IIBOMY BHAY
MIPOAYKTY, 0€3 CTOPOHHBOI'O MMPUCMAKY Ta 3aMaxy
Koncucrennis  minpHa, TBepAa, HEKpuxka. Y
KoHcucTeHmiss | po3MOpOXKEHOMY BHUIVISAAI IMiTbHA, TIpyXKHA, 03
BiIIapyBaHHsI BOAX
3 METOI0 BU3HAYECHHS XapdoBOI I[IHHOCTI PO3pPOOIEHOr0 M’SICHOTO
HamiBaOpukaTry JOCHI/DKEHO 3araJibHUH XIMIYHHUM CKJIax MPOIYKTY.
KoHTponsHNM 3pa3KkoM BUCTYIAB HATYpaJIbHUN MOpUiHHWUI HamiB(aOpukat

30BHIIIHIN
BUIJIS

3amax Ta cMakK
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(poMIITEKC), CTPYKTypHO-MEXaHIuHI BIIACTUBOCTI SIKOTO  BiITBOPIOE
PpO3pOOIICHHIT IPOTYKT.

3a3HayeHo, IO XIMIYHMHA CKJIaJA  PO3poONEHOr0  MPOIYKTY
XapaKTepU3yeThCsl OLTBIINM BMICTOM 30JIbHUX PEYOBHH Ha 1,7% Ta MeHIIM
BMicTOM Boyiord Ha 9,3%, B TOpIBHSHHI i3 KOHTPOJIBHHM 3Pa3KOM.
EHeprernuHa 1iHHICTD HOBOTO MPOAYKTY ckiana 192 kka.

BaxuBUM IMOKa3HUKOM O10JIOTIYHOI IIHHOCTI M’SICHHX BHpPOOIB €
BMICT HE3aMIHHHX 1 3aMiHHUX aMiHOKHUCIOT. BU3HAYeHO aMiHOKHUCIOTHHMN
cknaz 6inkiB HMP3, sikuii HaBeeHo y Tabm. 2.

Tabmums 2
AminokucjaoTnmii ckiax HMP3
HaiimenyBanns Bwmicrt aminokucnor y HMP3
amiHokucnoru (AK) Kontponb HMP3

r/100 r r/100 r /100 r /100 r
POIYKTY Oinka NpOAyKTy | Oinka
HesaminHi, y T.4.:

Banin 1,430 5,39 1,385 5,33
[soneimH 1,118 4,22 1,068 411
Teiiumn 2,157 8,14 2,074 7,98
Tisun 2,170 8,19 2,106 8,10
MeTioHin 0,676 2,55 0,648 2,49
Tpeonin 1,118 4,22 1,079 4,15
Tpunrodan 0,299 1,13 0,280 1,08
Deninananin 1,040 3,92 1,009 3,88

Cyma nezaminanx AK 10,007 37,745 9,649 37,108
3aMiHHi, y T.4.:

AnaHin 1,495 5,64 1,556 5,98
Apritin 1,404 5,29 1,465 5,63
AcmnapriHoBa K-Ta 2,469 9,31 2,417 9,30
[ gpokcunponin 0,455 1,72 0,607 2,33
Tictunua 0,936 3,53 0,888 3,42
Tninua 1,287 4,85 1,628 6,26
I'nyramiHoBa K-Ta 4,302 16,23 4,205 16,17
[ponin 1,118 4,22 1,300 5,00
Cepin 1,144 4,31 1,132 4,35
Tuposun 0,910 3,43 0,866 3,33
Iucrein 0,390 1,47 0,365 1,41
Cyma 3amiaanx AK 15,907 62,255 16,430 62,892

3arainpHa KinbkicTe AK 25,914 100,00 26,079 100,00
[lix gac mocmimkeHHsS iICHTH(IKOBAHO Ta KiTBKICHO BH3HAaueHO 19
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aMIHOKHUCITOT, 13 skux 37,7 % (xoHTpons) i 37,1 % (HMP3) mpunamae Ha
He3amiHHi, a pemra 62,3 % (konTtpons) i 62,9 % (HMP3) na 3aminni
amiHokucitoty. CIiBBiTHOIICHHS HE3aMiHHUX Ta 3aMiHHHX aMiHOKHCIIOT Y
koHTpono ckinangae 1:1,6, y HMP3 — 1:1,7, mo a03Bosisie XapakTepu3yBaTH
HMP3 sik poyKTH 3 BUCOKOIO 010I0T1YHOO LIHHICTIO.

AmHani3youn SIKICHUH Ta KUTbKICHUH CKJIa/l He3aMiHHUX aMiHOKHCIIOT
(Tabm. 3), cmia BiA3HAYMTH, IO BMICT aMiHOKUCIOT y ckiami HMP3 e
HIDKYUM, HXK y KOHTPOJBHOTO 3pa3ka, aje MpH 1bOMY MEPEBHUILYE PiBEHb
DAO/BOO3 3a TakuMu aMiHOKHCIOTAMM SIK JII3MH, JIEHIIMH, METIOHHH 1
nuctein. KiTbKicTh BajiHy, i30JCHIIMHY, TPEOHIHY Ta TPUNTOhaHY
HaOIMKaeThCsl 10 PiBHA 1X BMICTY B izeansHOMY Oinky. HasiBHI mimiTyroui
aMIHOKHCIIOTH, a came — (peHiIaNaHiH i THPO3HH, 1IPO e CBiTYUThH BETHYHHA
aAMIHOKHCIIOTHOTO CKOpY, sKa ckiiajna 64,6 %.

Ta6muus 3
Biosoriuna ninnict HMP3 3a aMiHOKMCJIOTHUM CKOPOM
He3aminni AMIHOKHCIOTHUH CKiand, %
aAMIHOKHCIIOTH Pexomennosa- Kontpons HMP3
HHUIA BMiCT
MI/T | cKop,| MI/T | cKop,
DOAO/BOO3, Mr
oinka | % | Ouika | %
AK/1 r 6inka

Banin 50,0 53,9 |107,8| 53,3 | 106,5
I3oneinuu 40,0 42,2 1105,4| 41,1 |102,7
Jletinun 70,0 81,4 |116,2| 79,8 | 1139
Jlizuna 55,0 81,9 |148,8| 81,0 | 147,3
MerioHiH+HIHCTEIH 35,0 40,2 |114,8| 39,0 |111,4
Tpeonin 40,0 42,2 1105,4| 41,5 |103,7
Tunrodan 10,0 11,3 |112,7| 10,8 |107,7
deHinanaHIH+HTUPO3UH 60,0 39,2 | 654 | 38,8 64,6

[IpoBeneHi mocmimKeHHS IMIOAO BHW3HAYCHHS CKIIAY MiHEpaIbHUX
pedoBuH Ta BitamiHiB HMP3. BcranoBieno, mo HMP3 e mxepenom
MakpoeseMeHTiB — HaTpito (508,6 mMr/%), kamito (301,9 mMr/%) ta docopy
(154,7 mr/%), a Takox MiKpoeneMeHTIB — 3amiza (2,2 M1/%).

Hocnimxeno Mikpoo6ionorigai moxkasankn HMP3 (tabn. 4) micns
BHTOTOBJICHHSI Ta TMICISA HU3BKOTEMIEPATYpHOTO 30epiraHHs IpOTATOM
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60 110, BiamoBigHO BuMoraM, BctaHoBieHuM JICTY 4437:2005 mist M’ acCHUX
HamiB(aOpuKaris.

Tabmuns 4
Mikpobioaoriuni nokasankn HMP3
DakTHYHE 3HAYCHHS
[NokazHuKH I[gny.c e Micns ITicns 36epiranHs
MUl piBeHb - -
BUT'OTOBJICHHS 30 ni6 60 n1i6
Kinpkicts 1.10° 4,3-10* 4,6-10* 5,0-10*
Me30(1TBEHIX
aepoOHHUX i
(baKyIbTaTUBHUX
aHaepOOHUX
MIKpOOpraHi3Mis,
KYO/r, B 1 1 He
OlTBIIIe HIXK
[TaTorenHi
MIKpOOpraHi3mu,
30Kpema Oakrepii
pomy Salmonella, y HE HE BHSBJICHO HE HE
25T JI03BOJICHO BUSIBJICHO | BHSIBJICHO
Oakrepii pony HE HE BUSIBIICHO HE HE
Listeria II03BOJIEHO BUSBJIEHO | BUSBIICHO
monocytogenes, y
25T
Bakrepii  rpymu HE HE BUSABJICHO HE HE
KUIIKOBHX JI03BOJICHO BUSIBJICHO | BHSIBJICHO
MATHYOK (xomi
¢dopmmn), y 0,001 r

Ilicns  mpoBemeHHs  gocmimkeHb  (Tabm.  4)  BCTaHOBIEHO,
o0 TATOreHHI MIKPOOPTaHi3MH Ta OakTepii TpynW KHIIKOBOI MaTHYK{
He BUSIBJIEHI y CBIXKOBHTOTOBJICHHX HamiB(paOpPHKATIB Ta THX, IO 30epirammcs
nporsirom 60 mi6, a ximpkicthe MA®AM y CBOKOBHTOTOBIIEHOTO 3pa3Ka
cotamata 4,3-10%, mo He TepeBHUIye BCTaHOBIEHUX piBHIB. [licma 60 mi6
30epiranas  KiUbkicTh MADAM B | T JOCHimKyBaHUX 3pa3KiB IEIIO
miaBUImacs — 1o 5,0-10%, TIPOTE 3aINIIANACS B JOITyCTHMIX MEXaX.

OrmiHka TOKa3HUKIB Oe31eKn BUPOOiB BU3HAYAJIACH 32 Pe3yAbTaTaMHt
TOKCHKOJIOT19HIX BHIIPOOYBaHb Ta PaialliifHUX JOCITIIKEeHb, 110 HABEICHI y
Tabm. 6 Ta 7.

Ha miacraBi orpuMannx manwx (Tabn. 5) BCTaHOBIICHO, IO BMICT
TOKCHYHUX €JIEMEHTIB, MIKOTOKCHHIB, HiTpo3aMiHiB y HMP3 He nepesuirye
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JIOIYCTUMHUX PiBHIB, BCTaHOBJIEHHX HakazoM MO3 Ykpainu Bix 13.05.2013

p- Ne368.
Tabmums 5
BMicT TOKCHYHMX eJIeMEHTIB, MiKOTOKCHHIB, aHTH0IOTHKIB i rOpPMOHAJILHUX
npenapatis y HMP3
HokasHuKs ]IOHyCTI/IMi.piBHi, DakTHyHE

MT/KT, He OiNbIlle | 3HAYEHHS, MI/KT
Caunelb 0,50 0,03
Kanmiit 0,05 0,03
Muur’ sk 0,10 0,04
Pryth 0,03 0,01
Mias 5,00 0,35
unk 70,00 4,90
MIiKOTOKCHHHU, MT HE OijIbIle
Adnarokcun By 0,005 HE BUSABJICHO
Hitpozaminn (cyma HIAMA i
HJIEA), mr/kr, He OiibIie 0,002 HE BHSIBJICHO

['opMoHanbHI penapaTtH, MI/KT,
He OijbLre:
JIeTHUIICTUIIEOECTPOI

HE JI03BOJIEHO

HEC BUABJICHO

ectpazion-178 0,0005 HE BUSABJICHO
AHTHOIOTHKH, 01T, HE OlIIbIIIE:

TETPALUKIIHOBOI IPYyITH 0,01 HE BUSIBIICHO
TPU3UH 0,50 HE BUSBJICHO
LIUHKOAUTPAIIMH 0,02 HE BUSABJICHO
JIEBOMILIETHH 0,01 HE BUSABJICHO

Bwmict pamionykninie y HMP3 He nepeBulilye NOMyCTUMHX PiBHIB,

BCTaHOBIEeHUX HakazoM MO3 Ykpaiuu Big 03.05.2006 p. Ne256 (tabm. 6).

Tabnuns 6

Pe3yabTaTu pagiauiiinux gociigkens HMP3

[Toxa3HUKH Jonyctumi piBHi, Mr/kr | DakTHYHE 3HAYCHHSI, MT/KT
B¥7Cs 200,0 140,0
0gr 20,0 11,0

TakuM 9MHOM, DOCIiIPKEHHS 3aralbHOrO CKIIAAy MOKAa3HUKIB SKOCTI
Ta 6e3neqrocti HMP3 miaTBeppKyrOTh BiAMOBITHICTD MPOAYKIII BUMOTaM

HOPMATHUBHOI JJOKYMEHTAITi1.

BucHoBku. Ilicns y3aranbHEHHs pPe3yabTaTiB €KCIEPUMEHTATbHUX
JOCITI/DKeHb 1 TEXHOJIOTIYHUX BiNpamioBaHb, OOIPYHTOBAHO TEXHOJOTIIO
PECTPYKTYpOBaHUX HaMiB()aOpPUKATIB, IOCTIIKCHO iX OCHOBHI MOKAa3HHUKH
SIKOCTI Ta Oe3meyHocTi. JloBeAeHO, IO MOKa3HUKH SKOCTI Ta OE3MEeYHOCTI
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HMP3 miarBep/KYIOTh BiIIOBIMHICTE TPOMYKINI BHMOTraM HOPMAaTHBHOI
nokymenramii. [lix wac gociiukeHHS iNeHTH(IKOBAaHO Ta KUIBKICHO
BH3Ha4YeHO 19 amiHOKuCIOT, i3 sikux 37,7 % (koHTpons) i 37,1 % (HMP3)
MpUIaJae Ha He3aMiHHI, a pemrta 62,3 % (koHTpoins) 1 62,9 % (HMP3) Ha
3aMiHHI aMiHOKHMCIOTH. CITiBBIIHOIIICHHS HE3aMiHHUX Ta 3aMiHHHX
aMIHOKHUCIIOT y KOHTpomto ckiamae 1:1,6, y HMP3 — 1:1,7, mo no3Boise
xapaxrepusyBatd HMP3 stk mpoayKTH 3 BUCOKOIO 010I0TIYHOIO IIHHICTIO.

TakuM YMHOM, BHPOBAKEHHS pO3poOJIeHOT TexHoMorii Oyne
crpsiMOBaHEe Ha  3a0e3MedeHHs SKOCTI Ta  OE3MeYHOCTI M SICHHX
HamiB(paOpuKaTiB, 3aJ0BOJICHHS BHUMOI CIOKHBAyiB IMOJO0 CMAaKOBHX Ta
MMOKUBHUX  XapPaKTCPUCTUK  MPOAYKTY, MiABHIICHHA €()EKTHBHOCTI
BHPOOHUIITBA Ta (JOPMYBAHHS ITPOTOBOIBUOT OC3TEKH.
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XAPYOBA BE3IIEKA TA EKCIIEPTU3A XAPYOBUX ITPO/IYKTIB
YK 613.2.099:664:658.8

AHAJII3 3AXBOPIOBAHOCTI HA XAPYOBHU BOTYJII3M
B YKPAIHI TA B XAPKIBCBKII OBJIACTI

JI.B. I'az3agi-Poro3zina, B.B. €Bnam

3oiticneno ananiz 3axeopioganocmi na xapuoguii bomynizm. Buseneno 36’30k
MIJIC  BUHUKHEHHAM OMPYEHb MA  BIUCUBAHHAM HesKicHoi idxci. Xapuosum
haxmopom cmano edxcusarms nPichogoonol pudbu (16 sunaoxie — 37,2%) ma m’scrux
KOHCepsie  0omMauiHbo2o npueomyeanhsi (15 eunaoxie — 34,9). Inwi eunaoxu
3ax680pI08aHHs Ha OOMYAI3M OYIU NOG SI3AHI 3 BHCUBAHHIM THUUX KYITHAPHUX 8UPOOIE.

Kntouogi cnoea: 6omynizm, ompyenms, MOKCUH, Koucepsu, cpubu, puba,
M ’sico.

ANALYSIS OF THE INCIDENCE OF FOOD-FOOD BOTULISM IN
UKRAINE AND IN THE KHARKIV REGION

L. Gazzavi-Rogozina, V. Yevlash

Botulism is a severe food poisoning caused by the toxin of the botulism
bacterium entering the human or animal body through food. This disease is
characterized by high mortality, which ranges from 37 to 100%. Specific and
nonspecific treatment does not always succeed, so the main focus should be on the
prevention of this disease.

Cases of botulism in Ukraine are registered annually. Throughout the
territory, there are regions with well-defined landscape features where the likelihood
of outbreaks is very high. The main risk areas are the southeastern and western
regions of Ukraine and the Cherkasy region. Botulism diseases are rare in the
northern and southern regions of Ukraine. In the risk group, the following food
products are identified, which are associated with cases of botulism: canned meat and
fish products, canned food and preserves, spices, poultry products, products packed
under vacuum, culinary products.

In 2018, Ukraine for the first time at the national level procured anti-botulism
serum. Until that time, humanitarian cargo was the only way to provide the citizens
of Ukraine with specific serums if necessary. So, at the end of October 2017, at the
request of the Ministry of Health, the International Committee of the Red Cross in
Ukraine delivered 150 doses of anti-botulinum immunoglobulin, which is distributed
between the regions.

In June 2019, the Ministry of Health of Ukraine purchased 204 vials of
heptavalent (types A, B, C, D, E, F, G) botulinum antitoxin, manufactured in Canada
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at the expense of the state budget. The antitoxin residues as of March 1 of this year
are 123 doses.
Keywords: botulism, poisoning, toxin, canned food, mushrooms, fish, meat.

IlocTanoBKka mpoOiaeMH Yy 3araibHOMY BHIJIAAi. XapuoBHil
0OTYIi3M € TSDKKOFO, TIOTCHIIITHO CMEPTEIBHOI0, ajie PiAKICHOK XBOPOOOI0.
Ile iHTOKCHKAIlis, SIKa 3a3BHUYAil BUKIUKAETHCS B PE3YNBTATI CHOKHBaHHSI
BHCOKOAKTHBHUX HEHPOTOKCHHIB, OOTYIOTOKCHHIB, HIO YTBOPIOIOTBHCS B
3apakKeHUX XapyoBHX MpoaykTax. Ha miacts, 60Tymi3M He mepenaerhes Bij
JIFO/IMHU JIFOJIMHI.

Cnopu Clostridium botulinum mmpoko nonripeHi B HABKOIUITHEOMY
CCPEIOBHII, XapaKTEPU3YIOTHCS CTIHKICTIO IO il BUCOKHX TEMIICPATyp.
[MoTpamuisitount y CHpPUSTIAMBI YMOBH, 3a BIJICYTHICTIO KHCHIO, CIIOpH
MEPETBOPIOIOTHCA Y BETCTATUBHY K.]'IiTI/IHy Ta ITIOYHMHAKTH Bl/IpO6J'l${TI/I
ToKCUHU. Binomo 7 tumiB 6orynorokcuny: A — G. Yotupu 3 HUX (THIH A,
B, E Ta inkonu F) Buxmukarore Oorymizm moamiu. Tunm C, D ta E
BUKJIMKAIOTh 3aXBOPIOBAHHA Y TBApHH.

C. botulinum — o6niraTauii anaepob, pO3BUTOK GakTepil MOKIUBHIA
JIMIIE 32 BiJCYTHOCTI KMCHIO. Xap4oBa ITOKCHKAIlisi PO3BUBAETHCA Y Pa3i,
kosu Gakrepii C. botulinum poctyts Ta BUPOOISIOTE TOKCHHU B XapYOBHX
npoaykrax 10 ix cnokusanus. C. botulinum Bupobiste criopw, siki mommpeHi
y HaBKOJIMIITHBOMY CEpPENIOBHIII, BKIIOYAIOYH TPYHT, 1 HaBITh PIYKOBY 1
MOPCBKY BOLY.

3pocranHs OakrTepiii Ta BHUPOOJIEHHS TOKCHHY BiOYBAaKOThCS Y
NPOAYKTaX 3 HHU3BKAM BMICTOM KHCHIO Ta NPH IIEBHOMY IIO€ZHAHHI
TeMmIepaTypu 30epiraHHsi Ta mnapamerpiB KoHcepsaii. Haifwacrime me
BiIOYBAETHCSI Y XapyOBHX IMPOJAYKTaX JIErkol KOHCepBallii, a TaKoXK Y
MPOAYKTaX, sIKIi HE MPOWIDIM HAJIEKHOI OOpPOOKH, KOHCEPBOBAHHMX 4H
OyTHIIFOBAaHUX y JOMAIHIX yMOBax. Y Kuciomy cepenosuidi (pH menme
4,6) possutky C. botulinum ue BinGyBaeThcst, ipoTe HU3BbKHU piBeHb pH He
pyliHye TOKCHHIB, BHUPOOIEHUX paHimie. TakoX ajs 3amoOiraHHS POCTY
MIiKpOOPTaHi3MiB Ta BHPOOJICHHS TOKCHHY HEOOXiITHO 30epiraTe MpogyKTH
NpU HU3BKUX TEMIlepaTypax y MOEIHAHHI 3 BHUKOPHCTaHHAM IIOCONY Ta
MapHHYBaHHA. baxrepis, gka cipuuuHsIe XBOpoOy, He NICye IPOAYKTH Ta HE
3MIHIO€ X OPTaHOJICIITHKY.

BoTynoTOKCHH BUSBICHHH y HIMPOKOMY Psli XapuOBHX IPOIYKTIB,
BKITFOYAIOYX HU3BKOKUCIIOTHI KOHCEPBOBAHI OBOYi, TaKi SIK 3€JI€HA KBACOIIA,
[IAHAT, TPUOU Ta OypsK; KOHCEPBOBAHUI TYHEIb, (EPMEHTOBAHA, COJIOHA
Ta KOM4eHa puba; M'ACHI MPOMYKTH, TakKi SK IIFMHKA Ta cocucku. [lepemik
MIPOAYKTIB 3MIHIOEThCS 3AJIEKHO BiJ KpaiH, HAaLliOHAIBHUX OCOOIMBOCTEH
XapuyyBaHHS Ta METONIB KOHcepBaii. [Homi OOTYIOTOKCHHH BUSIBISIFOTHCS Y
MPOAYKTaX MPOMHUCIOBOTO BUTOTOBJICHHSL.
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HesBasxkarouu Ha Te, 110 criopu C. botulinum BUTpUMYIOTH KUII'SITIHHS
MIPOTATOM 5 TOJAWH, MaMYKa i TOKCHH OLTBII YYTIUBI JO HArpiBaHHS: IPU
temnepatypi 100°C manmuka ruHEe TpoTATOM 5-10 XBHJIMH, TOKCHH
pyHHY€eTbCS y Tepiri XBWIMHU. TOMy TOTOBI 10 B)KMBAaHHS HPOJIYKTH B
BaKyyMHHX yITaKOBKaX, 3 HU3bKUM BMiCTOM KHCHIO, € HAWOUIBII TIOIIMPEHOO
MPUYMHOK BUHUKHEHHS 1HTOKCHKAIII.

Craraxu 00Ty/1i3My BiI0yBatOTHCS PiJIKO, aJIc BOHH € HA3BUYaHIMH
CUTyalllsSIMM B Taly3l OXOpOHM 3JI0poB's. XapuoBuil  0OTymi3M
XapaKTepU3yEThCsl BUCOKOIO JIETANBHICTIO, SIKa KOJHMBAETHCS B Mexax 37—
100%. VYcmix JikyBaHHS 3HAa4HOIO MIpPOIO 3aJIOKHUTh B PaHHBOTO
JIlarHOCTYBaHHS Ta IIBUJIKOTO BBEICHHS OOTYJIHIYHOTO aHTUTOKCHUHY. Ale
cnienugiyHa Ta HeCeU(piuHa Teparisi I-Oro 3aXBOPIOBAHHS HE 3aBXKIIU Mae
yCIIiX, TOMY OCHOBHY YBary noTpiOHO NPUALISTH MUTaHHAM NPOQLIaKTHKH.

3rigHo 31 cratuctukoo BOO3 111010 Npu4rH BUHUKHEHHSI XapuOBOI0
6orynizmy, Hanpuknan, y CHIA 77% BunaakiB BHUHHMKIM BHACIIIOK
BXXHMBaHHS POCIMHHHMX KOHCepBiB. ToMy JHOTpHMaHHS BiJIOBiTHHX
TEXHOJIOTIH OCOOJMBO BaXIIMBO IIiJi Yac JOMAIIHBOTO KOHCEPBYBAaHHS
npoaykTiB. Y Himeuunni y 82% BuNanmkiB OTpYeHHsS CHPUYUHEHO
MPOAYKTAMHM TBapUHHOIO TOXOKECHHS, IIEPEBAXKHO KoBOacamMu Ta
oKkopokamu. [1; 2].

B VYkpaiHi I0poKy peecTpyIoThCsl BUNAAKKA XapyoBoro 0orymizmy. B
3aJIeKHOCTI BiJl 0cOOJMBOCTEH Kiimary Ta jaHamadTy, € perioHd e
WMOBIpHICTh BUHMKHEHHS CIajiaxiB Jyxe BHCOKa, 1e Yepkachbka 00JIacTh,
MIBACHHO-CXIJIHUIM Ta 3axigHuil perioHn YkpaiHu. Y MIBHIYHUX Ta
MIBACHHUX perioHaxX YKpaiHM 3aXBOPIOBAHHs Ha OOTYII3M 3yCTPidarOThCs
piako. Cepex TNpOMYKTIB XapuyBaHHs, 3 SIKUMHU IIOB’s3aHi HaifyacTinri
BUIIAJIKU 3aXBOPIOBAHHS Ha OOTYIi3M, BUALICHO TaKi MPOIYKTH: MPOLYKILis
y BaKyyMHIH yIaKoBIli, M’sCHI Ta puOHI KOHCEpBH, CIiellii, BUpOOH 3 MTHUIII,
KyniHapHi Bupodu [3;4].

VY meit gac, depe3 BiliHy, BelMHWKa KiJIBKICTh JIOACH ONMHMIIACA B
YMOBaxX BIJACYTHOCTI JOCTYIy JO CBIXKOI 1 SKiCHOI 1Xi, TOMY mpobieMa
3aXBOPIOBAHOCTI Ha XapyoBHH OOTYyIi3M cepell HACEJICHHS 3alIUIIac€ThCs
aKTYaJIbHOI0O HAa ChOTOAHI. bBOTymi3M HaNeXUTh [0 TPyMH XapUOBHX
TOKCUKO31B. CMepTenbHa J03a OOTYIOTOKCHHY MIJIS JIOJWHA CTAaHOBUTH
mumre 0,3 mkr, mo B 400 000 pasiB cuibHIIIE, Hi’XK OTpyTa TPUMYUOL 3Mil.
3apakeHHS JIOOUHA OOTYTi3MOM BiZOyBa€Tbcs TiA dYac YKHBaHHS
MPOAYKTIB TBAPWHHOTO 1 POCIMHHOTO TOXOKEHHS, 3a0pynHEeHnX
KIIOCTPUIISIMH.

Cnopamu a0 BereraTuBHMMH (GOpMH 30yIHHKA OOTYIi3MYy
KOHTaMiHOBaHI Maike BCi XapyoBi MPOIYKTH, OIHAK 3aXBOPIOBAHHS MOXE
BUHUKHYTH JIMIIE B pa3i BKMBAaHHA THX i3 HUX, SKi OyTM HETOCTATHHO



100

TepMi4HO 00poOJeHi Ta 30epiraymucs 0e3 JOCTYIy KHUCHIO. 3HAUYIIAM
Xap4yoBUM (PAKTOPOM € KOHCEPBHU IOMAIIHBOTO TIPUTOTYBaHHS, PUTOTOBAHI
0e3 HaJeXXHOro JOTPUMAHHS NpPaBWI KOHCEPBYBaHHS; TPHUOHI, OBOYEBI,
KOITYEHi, B’sIeHI M sICHI Ta puOHI BUpOOH, Ta 1HIII POAYKTH, B IKUX € YMOBH
JUISL TOKCHHOYTBOpeHHs. Tak, ommcaHO crajaxu OOTyii3My, IOB’si3aHi 3
BXKMBAaHHSAM CMa)KEHOI IMOYJI MM/l MIapOM BEPIIKOBOrO Macia; YacHHKY, IO
30epiraBcst B OJIii; NPHUIPaBH 10 KapTOIUTi HA OCHOBI CHPY, IIO 3aIIKa€ThCSI Y
¢donp3i; coycy caibca, NPUTOTOBAHOrO B JIOMalmHiX ymoBax. Cnamaxu
00TyI1i3MY, MOB’5I3aHi 3 IIPOMKCIIOBO BUTOTOBJIIEHUMHU XapYOBUMU MPOTYKTAMH,
3yCTpIUarOThCs HA0OAraTto pimiie MOPIBHSAHO 31 ClajaXxamu, CHPHYHMHCHUMU
XapYOBHUMH TPOTYKTAMH JOMAIITHBOTO PUroTyBaHHs [ 1-4].

AHaJi3 ocTaHHiX Aocaimkenb i myOmikamiii. 3rigHO 3 DaHUMH
Lentpy rpomancskoro 310poB’st Ykpainu, y 2023 porti 0ymo 3adikcoBaHo 85
BUITAJIKIB 3aXBOPIOBAaHHs Ha OOTYNi3M, 3 HUX 4 — quTuHU. Bel BoHU Oyiu
TNIOB’s13aHi 31 BYKUBaHHSIM pUOU Ta MpoaykTiB 3 Hel. "Cepel X BHIAJIKIB, HA
’KaJb, ABa 3aKIHYMINCA CMEpTIO — Lie y MicTi KuiB Ta y 3anopisbkiii ob1acti"”,
— 3a3Ha4YMB 3aCTYITHUK MiHICTpa OXOPOHU 3/10poB’st Ykpainu. Bin nonas, 1o
"mingepamu" 3a 3axBOpIOBaHHSAM Ha Oorymizm € JKuromupchka Ta
UYepHiriBcbka 00iacTi, g (DiKCYIOTbCS HAWBHIII PU3UKK TOLIMPEHHS L€l
indekmiinoi xBopoodu. [Tonan mogoBuHa xBopux (57,1%) 3axBopiau uepes
B)KMBAHHS KOHCCPBOBAHMX MPOAYKTIB, 33,3% — uepe3 B’sulCHY/CYIICHY
puOy JOMAIIHBOT'O IPUTOTYBaHHS.

B VYxkpaini y 2022 poui Oyno 3apeectpoBaHo 71 ocepenok
Oorynizmy; 79 nroneii, XBopux Ha OOTYNI3M, 3 HUX JABI AUTHHH. YOTHpH
BUNAJIKU 3aKiHYWINCh JeranbHO. Cepex  3axBOpuUIMX Ha  OOTYIi3M
Maibxe 60% — gonoBiku. Y 75% BumazakiB XBopoda peecTpyBajiach y JIronen
BikoM 18-59 pokiB. bimbme 53% XBopuxX OTpyinuch uepe3 BKHUBaHHA
KOHCEPBOBAHUX IPOIYKTIB.

B Vxkpaini y 2021 pomi 3apeectpyBanu 88 ocepenkiB 3aXBOPIOBAHHSI
Ha OOTYyImi3M, YHACTIIOK SKUX 3aXBOpiu 98 miomeid, 3 HUX TpU AUTHHU.
Jecars BUMAgkiB CcTamu JIeTadpHUMH. 79 mamieHTaM Oylio BBEICHO
MpOTHOOTYIHIYHY cupoBaTKy. B mopiBusHHI 3 2020 pokKoM, B SKOMY
3aXBOPLIIO 65 JFOIEH, 3 HIX YOTUPH BUITAIKH 3 JIETATHHAM HacTiakoM, y 2021
polli BigMIiYa€ThCs HETAaTHBHA TCHICHINIS: BUIAIKKA 3aXBOPIOBAHHS Ha
0OTyNi3M peecTpyBajH B yciX o0mactax YKpaiHd, OKpiM 3aKapmaTchKoi,
JIyrancekoi Ta  MmukomaiBcekoi  obmacteii.  Haiibinpme — Bumankis
3apeectpyBanu B BommHCEKiH 06macti — 9, y XXutomupceekii, JIbBIBCHKIH i
UepniriBepkiit obmactsax — mo 8, y Uepkacekiit — 7. Yci moctpaxknani y
2020 pori MaJTi MOXJIUBICTS OTPUMATH IPOTHOOTYINIHIYHY CHPOBATKY.

Y 2019 pomi Big Oo0Tymi3My IMOMEpIO TpPH JIIOAWHH: [IBOE Y
3anopi3bKilt obmacti Ta omHa B UepHiriBebkiid obmacti. Y 2019 pomi monas
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60% THX, XTO 3aXBOPIJIH, CTAHOBHJIM XIHKU. 60% JfONIeH, SKi 3aXBOPLTH —
ocobu BikoM 25-55 pokis. [9].

3a y4acTIo CTIEIiaJTiCTIB TEPUTOPIiaTbHUAX OpraHiB
HepxmpoacnokuBcinyxou y 2022 pori Oyilo po3ciigyBaHO 54 BHUITAIKiB
6orymnizmy, B skux 3 60 mocrpaxkpanux 2 XBOpUX IMoMepso (IO OZHOMY
Bunanaky y JIbBiBchbKifi Ta YepHiriBchkiii obmactsix). OOuaBa BHIIAAKU
TIOB’sI3aHi 13 BYKUBAHHSIM M’ SICHOTO TAIITETY JIOMAIIHBOTO BUTOTOBJICHHS Ta
pHuOH-TapaHbKu, MPUAOAHOT 3 PYK Y MICIli CTUXIHHOT TOPTiBIIi.

[Ticist movaTKy BBEJCHHS BOEHHOTO cTaHy y 2022 porri, 3apeecTpoBaHO
50 BumazkiB 3 55 MOCTpaKIAIUMH, JBOE 3 SKHX IOMEPIIO. 3a pe3ylbTaTaMu
PO3CITiTyBaHHS BUMAAKIB 00Tyimi3My y 2022 polti BCTAaHOBJICHO, 10 24 BHUITA KK
3 29 mocTpaJaJMMH IIOB’s3aHi 3 B)KMBaHHSIM KOHCEpBalii JOMAIHBOTO
TIPUTOTYBaHHs, a came: M’sICHI KOHcepBH — 18 BumankiB 3 21 mocrpaknanmm,
oBOYEBI — 4 BHNAAKK 3 5 MOCTpaXTATMMH Ta pUOHI — 2 BHIaaKH 3 3
nocrpaxaanumy, 20 BunaakiB (21 moctpaknaivii) OB s3aHO 13 BXKUBAHHIM
B’sUIEHOI Ta cMaskeHol pubH (15 Bunakis 3 16 nocTpaxaaiuMu — JOMAITHBOTO
BUT'OTOBJICHHSI, 4 — PUI0AHOI0 B MICIISIX CTUXIHHOI TOpriBii, 1 — HEBIOMOrO
noxomkenHs). Y 10 Bumajkax 3aXBOPIOBaHHs IIOB’S3aHO 3 MPOMYKINEIO
MPOMHCIIOBOIO BUPOOHHMIITBA: pHOHA MPOAYKLIs — 8, M’sicHa — 2), y 5 BHUIaKax
BUPOOHMKA HE BCTAHOBJICHO.

Bapro mam’sitatu, mo 0OTyIli3M Ma€ YiTKO BHPaKEHY CE30HHICTb.

3pocTaHHs 3aXBOPIOBAHOCTI CIIOCTEPIiraeThes y TpaBHIi—4depBHi (puc. 1).

CE30HHICTb 3AXBOPIOBAHHS HA SO
BOTYNI3M B YKPAIHI Y 2017-2020-X POKAX ...°

WENTP
TPOMAACHKO 0
00N A

KINLKICTH XBOPUX

Puc. 1 Ce30HHicTh 3aXBOpPIOBaHHSA Ha 00TYJ1i3M B YKpaiHi
y 2017-2020 poxax [4]
VY 2018 pori, Brmepiie Ha HamiOHAIBHOMY piBHI, B YKpaiHi Oyma
3/iliCHeHa 3aKyMiBJIs CHPOBATKHU IPOTH OOTYyIi3My. J[o bOTr0 Yacy €IiMHUM
crocoboM 3a0e3MeYnTH TPOMaAsH YKpaiHH Crelu(iYHAMH CHPOBaTKaMHU


https://moz.gov.ua/article/news/ukraina-pochne-zakupovuvati-specifichni-sirovatki-na-nacionalnomu-rivni-
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Oynu rymanitapHi BaHTaxi. Ha mpoxamns MO3 y xoBtHi 2017 poky
Mixxnaponauii Komiter UepBonoro Xpecra B Ykpaini nocraBuB 150 mo3
MPOTUOOTYIIHIYHOTO  IMYHOTJIOOYJiHY, SIKMH OYyJnO pO3HOIUIEHO MiX
perioHaMu.

Y ugepBHi 2019 poky, 3a KOINTH JAEPKABHOTO OFOJKETY,
MiHICTepCTBOM OXOPOHU 3J0pOB’s Ykpainu Oyno xymieHo 204 ¢uakoHu
renraBanienTHoro (turmu A, B, C, D, E, F, G) OoTy/IiHIYHOTO aHTHTOKCHHY,
KaHaJICbKOrO BUPOOHUIITBA. 3aJIMIIKH aHTHTOKCHHY CTaHOM Ha 1 Oepe3Hs
[[bOTO POKY CTaHOBISITH 123 mo3wm [3].

MeTor0 cTaTTi € aHasi3 3aXBOPIOBAHOCTI HaceleHHs XapKiBChKOI
o0acTi Ha Xap4YOBUM OOTYIi3M Ta MPUYKMH HOro BUHUKHCHHSI.

BukJiiax 0CHOBHOT0 MaTepiaiy gociimkenHs. Buacnigok miapuBy
pociiicekumu okymantamu gam6u KaxoBcekoi 'EC Ta pi3koro 3HMKeHHS
PiBHS BOIM Y BOJOCXOBHII,, MACOBHI MOpP PHOW HIC 3arpo3y BUHHKHCHHS
BUIAJKIB 3aXBOPIOBaHb Ha OoTymizM y 2023 poui. OgHak Ha TepuTopil
XapKiBChKOi 00JIACTI BUMAIKU OOTYII3MY HE peecTpyBaiuch. Y 2022 poiii B
XapkiBcbKili obmacti Oyno 3adikcoBaHO 2 BHMIAJIKK 3aXBOPIOBaHHS Ha
00TyIi3M.

B Xapkiscekiit obmacti y 2021 poii Ha Xap4yoBHMi OOTY/i3M
3aXBOPIJIO YOTHUPH JIIOJIHMHHU, OJIHA 3 HHUX MOMepia. Y JBOX BHUIIAJKax
MPUYMHOI0 OTPYEHb OyIM KOHCEpPBOBaHI TpuOW, B OJHOMY —
MOpenpoaykTu (Mifil, JaHTYCTHHH), I[€ B OAJHOMY — pHba KomueHa. Y
2020 pomi Ha XapyoBUM OOTYII3M 3axXBOPIJM YOTHUPH JIOAUHH,
JIeTaIbHUX BHUMAAKIB He Oymo. [IpruunHOIO BCiX BHMAAKIB cTana B sjeHA
(cymena) Ta KomdueHa puba: y ABOX BHNAaAKax iMeHTH(IKOBaHA SK JISII
B’suleHH# (CyIIeHWH), MO0 OOHOMY — SIK IUIOTBAa B’syieHa (CyIIeHa) Ta
Kapach KOITYEHHU.

Y 2019 pomui BUnajkiB 3axBoproBaHb Ha 0OTYNi3M y XapKiBChKil
00J1aCTi HE 3apEECTPOBAHO.

[Ipotsirom momepennix aeB’situ pokiB (i3 2015 mo 2023 pik) Ha
00Tymi3M 3aXBOpLIH 25 0Ci0, 3 IKUX TIOMEPIN TPOE.

IIpotsirom 2018 poky IpUYMHOK OTPYEHH HA XapyOBHi OOTYIII3M Y
BCIX BUIIAJKax Oyia B’sUIeHa Ta KomdeHa puba. [IpoTsarom momnepeHix pokiB
MPUYUHH OTPYEHBL. TPHU BHIAJKH — I'puOU KoHcepBoBaHi (2015 pik), omuH
BHITIAA0K — M’sico TymkoBane (2017 pix), inmi — puda B’sieHa ab0 KomueHa.



103

Tabmmrs 1
AHaJ1i3 0Tpy€HBb rpuéaMu Ta 3aXBOPIOBAHHS Ha 00Tydi3M y 2017-2021 pokax
(3a I’ATH POKiB)

Pix
IIpuuuna 2017 2018 2019 2020 2021
OTPYEHHS | - =z - z - 7 - Z - Z
2 2 Z 2 2

OtpyenHst 0 0 10/0 0 2/0 0 2/1 0 8/1* 2/0
rpubamu

boryJtizm 4/0 0 4/0 1/0 0 0 4/0 0 4/0* 1/0
VYeporo 4/0 0 14/0 | 1/0 2/0 0 6/1 0 12/1* 3/0

* 3a 10 micanis 2021 poky.

BucHoBku. Buxomsuun 3 BHUIIE3a3HAYCHOIO, MOXKHA 3POOUTH
BHUCHOBOK, 11O OCHOBHUM IIPOAYKTOM, SIKUM MpU3BOAUTL A0 3aXBOPHOBAHHSA
Ha 60Ty:1i3M B XapkiBchkii oOnacTi € puda (cyiiena (B’siieHa) abo KomdeHa).

B’suiena — ue migconiena, a motiM miacymieHa puba. [iis B’sieHHS
BHUKOPHCTOBYIOTh HAMIBXHUPHI 1 HUPHI BUIX pUOU — TapaHb, BOOMY, JIsia,
CKyMOpilo, CTaBpumy, *epexa, BycaHi. B’sieHHS B NpHUpOAHHX yMOBax
MIPOBOJIMTHCS HA BIJIKPUTOMY MOBITPI: B CyXy IOroxy 3a temmeparypu 10....
20 °C. Ha npuroryBaHHsi B’suieHOro mpoaykry wae Bix 13 go 30 ni6. ¥V
roTOBOMY NpoAyKTi Mictutses Bif 40% mo 50% Bomory, sika CIpHYHHSIE
PO3MHOKEHHS 30yHUKa OOTYJi3My Ta HAKOMMYEHHsI TOKCUHY. Jlo Toro x
NPUTOTYBaHHA B’sUIeHOI pHOM He mependadyae BHCOKOTEMIIEPATypHOI
00po0KH, a TOKCHHU 0OTYi3My pyHHYIOTBCS B pasi HarpiBanHs 10 90 °C 3a
40 xB, kun’ATiHHSA — TpoTsiroM 10—15 xB.

Kormuena puba Takok MOXKE CHPHYMHUTH OTPYEHHS TOKCHHOM
00Tymi3My dYepe3 BUIIAJKOBE IMOPYIICHHS TEXHOJOTIYHOTO Iporecy abo
YMHCHE 3MEHIICHHS PiBHA COJi Ta MPOKOMYEHOCTI pUOWH [UTSA TOMIMIIEHHS
CMaKOBHX BIACTUBOCTEH. PIB3MK BHHUKHEHHA OOTYMIHIYHHX TOKCHHIB
T IBUIYETHCS B Pa3i BUKOPUCTAHHS IS KOITISHHS pUOH BEIUKOTO PO3MIpY,
10 CTBOPIOE Y iX M’s13aX CHPHUATINBI (aHaepoOHi) YMOBH AJIST PO3MHOXKECHHS
Cl. botulinum i ToxcrHOYTBOpEHHSI.

AHAJIOTIYHO MOXKE€ BHHUKHYTH 3aXBOPIOBaHHSA Ha OOTymi3M y pasi
MOPYIICHHST TEXHOJOTIYHOTO TPOILECy TMPHUTOTYBAaHHS B SUIEHHX a0o
KOIMYEHNX M’ SICHUX (0COOIMBO KOBOACHUX) BUPOOIB.

Crnig mam’staté: SKmO iH(IKOBaHMI TPOAYKT € TBepAOha3HUM
(komueHe M’sico, 30KpeMa KoBOaca, puba), To B HbOMY MOKJIMBA TaK 3BaHa
THI3/10Ba KOHTaMiHOBaHICTh 30yTHIKaMH OOTYNi3My i YTBOPEHHS TOKCHHIB.
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He cix 3a0yBaT i mpo KOHCEpBH (M’ sICHI, pHOHI, TPUOHI, POCIIMHHI),
0COOJIMBO BUTOTOBIICHI B IOMAITHIX YMOBaX. Y pa3i HeIOCTaTHHOI TEPMITHOT
00poOKM Ta 3aKpUBaHHS 0AHOK KPHUIIKAaMH CTBOPIOIOTHCS 1/1€aibHI YMOBH
(BIACYTHICTh KHCHIO), 33 SKHX OaKTepis MOXKe BHUPOOISTH TOKCHH. [lpum
IFOMY 3HUINATH CHOpH 30yAHWKAa OOTYNi3My TIiJi 4Yac HarpiBaHHS,
KHIT’ATIHHSA, CTEpUIi3alii B JOMAIIHIX YMOBax Make HEMOXKIUBO. Takum
YHUHOM MOXKHA 3HUINUTH TUTBKH BereraTHBHI (opMmu 30ymaHuka. Cropu
0oTymisMy THHYTh 3a TemmepaTypu Buiie 120 °C, ska 31e0iNbIIoro
JOCSTa€ThC  TIIBKM B MPOMHUCIOBUX  YMOBax 3a  JIONIOMOTOIO
ABTOKJIABYBAHHsI, BIPUCKYBAHHS MEPErPiTOi MapH IiJl TUCKOM, CTepPHIIi3arii
B TOHKOMY IIIapi PYXOMOrO IOTOKY Ta IHIIMX METOMIB IPOMHUCIOBOT
00p0o0KkH. 30yAHHUK OOTYTiI3MY MOYKHA 3HUIIUTH 3a JOMIOMOTOI0 OLTY ¥ COi,
ajye 1X KOHIICHTpAIlii MYCUTh OYTH JOCTaTHHO BHCOKOW (HE MeHiie 1%
YUCTOI OLTOBOI €CeHIlii BiJ 00CATY MPOAYKTY). Alle HaATO KHCIuii abo
COJIOHHIM CMaK KOHCEPBIB HE BCIM IMOA00AEThCS, IO MPH3BOAWTH 0
MOPYIICHb TEXHOJOTIYHOTO MPOIECY BUTOTOBJICHHS TOMAIIHIX KOHCEPBIB.
Tomy criopu B 6aHI11i BiZIMIHHO TPOPOCTAIOTH 1 HAKOMUYYFOTh TOKCHH.

I3 MeTor0 POdiIaKTHKY 3aXBOPIOBAHHS HA OOTYJI3M PEKOMEHYEMO:

— y pa3l HallMEHIIMX CYMHIBIB y IOXOKEHHI, OE3MeKH Ta SKOCTI
NPOAYKTY — Kpallle BiIMOBUTHUCH BiJl HOrO CIIO)KHUBAHHSI;

— He KyNyBaTH W He BXKMBATH KOIMYEHI Ta B’sUleHI pUOHI W M’sCHI
NPOAYKTH, IO BUTOTOBJISIIOTHCS B JIOMAIlIHIX yMmoBax abo
peari3yoThbesl B HEYCTAaHOBJICHHX MICIISIX;

—  He BUTOTOBIISITH B JIOMAIIIHIX YMOBAX 1 HE BXKUBATHU COJIOHI, B’ sUIeHI
Ta KOIYEH] pUOHI i M’SCHI IPOIYKTH;

— He KOHCEepPBYBaTH B I'€PMETHYHO 3aKYNOpeHI OaHKu M’sco, pHoy,
rpudH, sIKi € HAMOIIBII CIPUSTIMBAM CEPEIOBHUIIEM JUIS PO3BUTKY
30yIHUKA OOTYINi3MY;

— He KyITyBaTH Ta He BXKUBATH KOHCEPBH B «O0OMOaXHHUX» OaHKaX.
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DEVELOPMENT OF ELEMENTS OF THE HACCP SYSTEM
FOR TECHNOLOGY OF STRUCTURED MEAT PRODUCTS

N. Grynchenko, P. Pyvovarov, V. Krylov

The main principles of the HACCP system and algorithms for its development
for food products are considered. The main critical control points are determined and
a basic block diagram of the production of structured meat products is given.
Potential risks and limit values of critical control points during product production
have been identified. The expediency of using the HACCP system in the development
and introduction of new products is substantiated.

Key words: structuring, meat products, HACCP system, quality and safety
indicators, critical control points, pollutants
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PO3POBKA EJIJEMEHTIB CUCTEMH HACCP JJ151 TEXHOJIOT'Ti
CTPYKTYPOBAHUX M'SICHUX ITPOJAYKTIB

H.I" I'punuenxo, ILIIL. IIuBoBapos, B.O. Kpuios

Busnaueno ocnosmi nepedymogu po3pobku ma 3anposaodCceHHs cucmemu
HACCP na supobruuux nomysjcHocmsx nionpuemcms xap4oeoi 2anysi. Iloxazano uio
Ha cbo2oOHIwWMIl Oenb 3acmocyeanns npunyunie HACCP ¢ 0606 '513K06010 6UM02010
szaxkonooascmea €C, CIIIA, Kanaou, Anonii ma 6azamvox iHUUX PO36UHEHUX KPAiH
ceimy. Tooic eapmonizayis 3axonooascmea Yrpainu ma Eeponeiicbroco Coro3y
nepedbauaromes  NOCMIlLHE — 6NPOBAONCEHHA  HA  NIONPUEMCMBAX — XAPYOB8OT
NPOMUCIO8OCMI  MIJICHAPOOHOT cucmemu  3a0e3neuents Oe3NeyHOCmi Xapuoeux
npooykmis.

Ipoananizoeano 00cg8io nionpuemMcme wo0o po3pooKu ma 3anpo8adHCeHHs.
cucmemHo2o KoHmpomo 6e3neunocmi xap4o6oi npooykyii. Busnaueno ocobnusocmi
ma inousioyanvhi nioxoou y pospobyi cucmemu HACCP ons nionpuemcme m’sicnoi,
MOLOUHOT BPOMUCTOBOCE MA PECIOPAHHO20 20CHO0APCMEA.

Pozenanymo ocnosni  npunyunu cucmemu HACCP. Busnaueno memy
3acmocy8ants 0aHoi cucmemu, NPOAHANI308aHO ancopummu il po3pobru ons
xapuosux npooykmis. Busnaueno, wo cucmema HACCP ¢ naykogo-o6rpynmoearoio
cucmemolo, sIKka 003607I5€ 2apaHmysamu UPOOHUYMBEO 6e3neuHol npoOYKYIL uisxom
iOenmuepixayii i kKoumponio Hebeneunux hakxmopie: OION02IUHO20, XIMIUHO20 I
Gi3uun020 NOX00dCEHHsl, NOYUHAIOUU 610 CUPOBUHU 00 00iey ma CHONCUBAHHS
20Mo6oi npoOyKyii.

30iticneno  po3pobKy onucy HpOOYKmMY 3  GUIHAYEHHSAM  OCHOGHUX
xapakmepucmuku. Poszensnymo  eumocu 00 cuposuHu ma il nomeHyinHi
3a6pyontosayi:  6Gionociuni, XIMIYHI ma QI3uuHi, A MAKONC MONCIUBICMb IX
sunuxnenns. Hasedeno npunyunogy Onok-cxemy GUpOOHUYMEA CMPYKMYpPOBAHUX
MSACHUX NPOOYKMIB, 6 SIKIU GU3HAYEHO OCHOGHI KPUMUYHI MOYKU KOHMPONO Ma
Ooicepena 3abpyomiosanns. loenmuikosano nomenyiuni pusuKku ma 2paHuyHi
3HAYEHHs! KUMUYHUX MOYOK KOHMPOLIO npu 6UupoOHuymei npooykyii. Obrpynmosano
Odoyinvuicme 3acmocysanist cucmemu HACCP npu po3pobyi ma 6nposadoicenti H08oi
npooyKYyii.

Kniouosi cnosa: cmpyxmypysanns,, m’sicnha npooykyis, cucmema HACCP,
NOKA3HUKU SKOCMI ma 6e3neuHoCcmi, KpUmuiHi moyku KORmpoio, 3a0pyoHIosayi

Formulation of the problem. To date, only those manufacturers who
actively and purposefully conduct work on the development and
implementation of quality management systems, according to the
international standards of the 1SO 9000 and ISO 22000, can achieve stable
commercial success in their activities. Supplement to the Law of Ukraine "On
Quality and Safety of Food products and Food Raw Materials" [1], the state
standard of Ukraine DSTU 4161-2003 [2] and the ongoing process of
harmonization of the legislative base of Ukraine with the EU provide for the
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permanent implementation at food industry enterprises of the international
system for ensuring the safety of food products of the HACCP (Hazard
Analysis and Critical Control Point - analysis of risks and critical control
points) [3, 4]. The use of the HACCP system at the stage of development of
new food products and their introduction into production allows solving a
number of problems, the main ones of which are ensuring the consistently
high quality and safety of finished products, increasing their competitiveness,
expanding sales markets, etc. Therefore, this approach is justified and
responsible from the point of view of introducing innovations at the enterprise
and guaranteeing the consumer high quality and safety of products.

Analysis of recent research and publications. According to [5, 6],
the local introduction of elements of the food safety system into the practice
of the food industry and restaurant industry of Ukraine began more than 20
years ago. However, as early as 1995, this process was started by the
McDonald's restaurant chain in accordance with the EU directive on food
hygiene 93/43 / EU [7mother].

The quality and safety of food products is a priority task at all stages
of the food chain — from the cultivation and primary processing of raw
materials to the sale and consumption of finished products, including
wholesale and retail trade [7].

The basic idea of the food safety management system is based on the
fact that constant control at several separate points of the process, where
dangerous factors appear, is simpler, more reliable and less expensive than
selective control of finished products. The system suggests dividing business
processes into blocks and introducing control over potential risks in each of
them [7-11]. In order to produce safe food products, it is necessary to
implement three controlled stages:

a) prevention of danger;

b) prevention of the spread of danger;

c) elimination of danger.

In modern conditions, the development and implementation of the
HACCP system is a mandatory condition for the functioning of modern
responsible enterprises of both the food and restaurant industry.

According to the authors [7, 12], research on the implementation of
HACCP in restaurant establishments primarily involves the development of
basic sanitary programs in accordance with the requirements of current
legislation, which should include the necessary measures for personal
hygiene of personnel, cleaning of premises, washing and disinfection of
kitchen equipment, inventory and dishes, pest control, storage of raw
materials and ingredients, waste disposal, etc. The next stage includes the
description of all technological processes related to the production, storage



108

and sale of dishes, as well as the identification and assessment of potential
hazards and the selection of critical control points. For example, such as
reception and storage of raw materials, heat treatment of products,
temperature, storage conditions and shelf life of ready meals, packaging or
serving of ready products, etc. Monitoring procedures, corrective actions in
case of exceeding limit values at control points, verification procedures, as
well as persons responsible for HACCP procedures during production and
circulation of food products should also be defined.

Special attention is paid to the systematic provision of food safety at
enterprises processing animal products, in particular meat and dairy products.

Thus, specialists have improved metrological approaches and
proposed modern diagnostic methods for determining the content of
microorganisms in milk and implementing this control method as relevant to
those operating at milk processing enterprises within the framework of the
HACCP system [13].

To implement an effective food safety management system in the meat
industry, it is necessary, first of all, to train top management, the HACCP
group, personnel performing work that affects product safety, and persons
responsible for operational control. There may be a need to change
technological processes or packaging methods, review requirements for
suppliers of raw materials and materials, or even replace production
equipment or re-plan premises [14].

The purpose of the article. In view of the above, the purpose of this
study is the development and application of some elements of the HACCP
system at the stage of development and implementation of the technology of
structured meat products (SMP).

Presentation of the main research material. It is common
knowledge that for food products, safety indicators are one of the main ones
along with quality indicators. Until recently, regulation in the field of food
safety in Ukraine was based on the system of pre-market control, the main
components of which were the registration of food products, mandatory or
voluntary certification, etc.

At the stage of developing the technology of structured meat products,
the quality and safety of the raw material, high operational characteristics of
the equipment, ensuring sanitary and hygienic norms and rules, high
professionalism and culture of the staff were accepted a priori. The
development of the technology was based on minimizing the risks of non-
standard situations by identifying critical control points (CCP).

According to the basic principles of the HACCP system, the following
sequence of development and implementation of the technological system
was adopted: product
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characteristics ——determination of its purpose —>development and
analysis of the technological process —— determination of potential risks
and critical limits of control points——>development and implementation of
monitoring systems — > development and implementation of corrective
actions.

The characteristics of the product are shown in Table 1.

Table 1
Characteristics and technological purpose of SMP
Indicator Characteristic
1 2
Product name Structured meat products
Product origin Animal
Important pH 6.5..7.5; aw<0.85; dry matter content < 75%;
product protein content >10%
characteristics
Appointment As an independent dish, as part of salads, cold and hot
dishes
Packaging Hermetically closed polymer container, packed in

cardboard boxes
Expiration date 6 months at a temperature of minus 18 °C and a
relative humidity of no more than 85%

Realization Through the network of state-owned restaurant
enterprises; in retail and wholesale trade

Labeling According to the law «On information for consumers

instructions on food products»

Special Avoid physical damage, excessive humidity and

requirements temperature above minus 18 °C

The quality and safety of raw materials and materials used in the
production process (Table 2) play an important role in the determination of
potential risks and CTC functioning of the technological system. At this
stage, the identification of dangerous factors that may arise due to the use of
raw materials or packaging materials was carried out. Based on the data in
Table 2, it should be noted that the main dangerous factors that can cause
spoilage of products are biological (B), chemical (C) and physical (P).

Thus, the potential contamination of Escherichia coli bacteria with
pathogenic microorganisms (including Salmonella), as well as the presence
of mesophilic aerobic and facultative anaerobic microorganisms in an amount
that exceeds the established norms, should be attributed to the biologically
dangerous factors characteristic of meat raw materials. In addition, bacterial
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and fungal spores, rodent excrement, the presence of which is possible in dry
ingredients and water, should also be classified as biological pollution.

Table 2

Identification of dangerous factors in raw materials used inthe

production of SMP

preservatives

Name of raw Dangerous factors
material Biological (B) Chemical (C) Physical (P)
Escherichia coli
bacteria; pathogenic
microorganisms Salts of heavy
(including metals; radionuc-
Salmonella); " ad Foreign
Raw meat o . leads, histamines; . 2
mesophilic aerobic nitrosamines impurities
and facultative o
. antibiotics
anaerobic
microorganisms in
an excessive amount
. . Spores of ba‘?Fe“a Salts of heavy Foreign
Dry ingredients and fungi; = . 2
metals, pesticides impurities
excrement of rodents
Fat oxidation Foreign
Fat components - products; free impurities
radicals
. . Salts of heavy Foreign
Drinkable water Coli-forms metals impurities
Flavoring Foreian
additives, dyes, - - . 9!
impurities

The main chemical hazardous factors, characteristic of all types of raw
materials, are salts of heavy metals, as well as individual pollutants. For
example, histamines, nitrosamines and antibiotics may be present in meat raw
materials, and fat oxidation products and free radicals are most often inherent
in fat components. Physical dangerous factors are characteristic of all types
of raw materials and are determined by the possible introduction of foreign
impurities into the product.

In the course of experimental studies, a basic block diagram of SMP
production was developed (Fig. 1), dangerous factors and critical limits of
control points were identified (Table 3)

According to this block diagram, 7 main critical control points are
defined in the technological process of SMP production.
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CCP-1. Incoming quality control of raw materials is carried out
according to Table 2 for compliance of raw materials with the requirements
of the current regulatory documentation.

Incoming control of raw materials and materials (meat
raw materials, dry components, oil, water, packaging CCP-1B,C,P
materials

)
Mechanical culinary processing of raw materials | CCP-2B, P

Y
Stirring until the components of the recipe mixture are
evenly distributed

T CCP-3B,C,P
| Formation, structuring |
)
| Hydrothermal treatment | CCP-4B, P
)
| Cooling | ccpsBP
)
| Packaging | ccreB,P
|
| Storage |
Y
| Transportation | ccp7B,P

Fig. 1. The basic block diagram of the SMP production with the
definition of the main control points

CCP-2. Mechanical culinary processing. Under certain conditions, it
can be characterized by physical pollution at the stage of sifting dry
ingredients and biological pollution at the stage of thawing fish raw materials.

CCP-3. Mixing, forming, structuring. Biological contamination at
the mixing stage is potentially possible due to the growth of bacteria and an
increase in the amount of histamine and nitrosamine. This can happen at too
high temperatures. The temperature regime of this stage must be adjusted
continuously and not exceed 10...12 °C. Chemical pollution can occur when
the exposure time of samples in a solution of polyvalent metals is exceeded,
as well as when the concentration of these solutions is too high due to the
accumulation of free ions.
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CCP-4. Hydrothermal treatment. Inadequate heat treatment can lead
to the fact that the product was not brought to the state of culinary readiness,
which can cause further biological deterioration of the product. Therefore,
the optimal mode is a temperature of 100 °C and a processing time of 3...5
minutes.

CCP-5. Cooling. Biological contamination of this stage can occur
with too slow cooling, which can lead to the appearance of optimal conditions
for the development of pathogenic microorganisms. Therefore, the cooling
rate should be regulated, and the process should be carried out with
continuous temperature measurement.

CCP-6. Packaging. The packaging process involves additional
contact of the product with equipment and personnel. Therefore, strict
adherence to sanitary rules for personnel and equipment, periodic briefings
on sanitary minimums and sanitary treatment of equipment will minimize the
occurrence of biological contamination at this stage.

CCP-7. Transportation. Transportation, as well as storage, should be
carried out at temperatures not higher than minus 18 oC and relative humidity
not more than 85%. Accordingly, the violation of these regimes can lead to
the growth of pathogenic microorganisms and fungi, and therefore to
biological spoilage.

As for physical contamination, it is potentially possible at all critical
stages due to harmful foreign objects getting into the product. Therefore,
continuous visual control and the use of metal detectors are relevant at all
stages of the manufacturing process.

The main dangerous factors and limit values of CCP are detailed in
the table. 3.

For implementing SMP technology, monitoring of dangerous factors
allows identifying and controlling all significant threats to product safety or
reducing them to an acceptable level.

Table 3
Identification of potential risks and limit values of CCP in the
production of SMP

Dangerous Limit
CcP factors Technological parameters values of
B]cC]|P CCcP
1 Given in the 3 3
table 2

Dimensional characteristics of the
2 - - x | sieve (d), mm 0,5<d<1
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X - — | Temperature in the thickness of | -1<t<+1
muscle tissue, oC
- - x | Temperature, °C 1<10...12
- - — | Duration, min 5<1<10
3 X X — | Concentration of the solution, % 4<c<B
- - x | Temperature, °C 18<t<20
X - x | Duration, min 3<1<5
4 X B « Temp_eraturg, °C 98<«t<100
Duration, min 3<1<b
5 X B « Final temperature, °C 1<t<3
Cooling rate, °C/min 13<V<15
6 X — X — -
7 « B « Temperature, °C; t<-18;
Humidity, % W<85

In addition, the main advantages of implementing the HACCP system
are:

— optimization of production processes at all stages of technological
Processes;

— early detection of inconsistencies and the possibility of excluding
their influence in the future;

— rational use of equipment and material resources;

— compliance of the final product with all client (consumer)
requirements, including quality and safety indicators;

— fulfillment of the requirements of the legislation of Ukraine, which
provide for the implementation of the HACCP system at all enterprises of the
food industry;

— the possibility of entering the European and world markets.

Conclusions. The need to implement global and European
requirements for food safety is urgent in today's conditions of globalization
and growing demand for safe food. Modern standards such as the HACCP
system guarantee manufacturers and other participants — operators of the
food market — the opportunity to keep up with the times, be competitive, and
realize this important advantage in increasing the efficiency of running their
own business.

The given materials confirm the expediency of using the HACCP
system both at the stage of development and at the stage of introducing new
products and will allow overcoming the complexity of real technological
processes, minimizing erroneous decisions and obtaining products of high
quality and with safety indicators that would satisfy consumer requirements
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IIOBHOLTHHE XAPYYBAHHA TA CTAIl JIETH
VK 634.232:551.58

INPOI'HO3YBAHHA BMICTY IIYKPIB Y IIJIOJJAX YEPEIIIHI
JJIA BABE3IIEYEHHSA BE3BIIXOHOI'O JIAHITIOT'A
BUKOPUCTAHS IJIOJOBOi CHPOBUHHA

I.€. IBanoBa, M.€. Cepawok, T.M. Tumomyk, I.A. KpuBonoc

Ilpogedeno ananiz cmynensi 6naugy aOioOmMuyHuX Haxkmopie Ha NOKAZHUK
emicmy YyKpie y n100ax uYepeuwini 3 Memon Nnooanboe0 B0OCKOHANCHHS.
6e3610X00H020 IAHYI02a BUKOPUCMAHHS N1000601 cuposunu. Ha ocHosi pespecitinoco
aunanizy obrpynmosano opmyeanns Gonoy yykpie 3a Oii nepiody yeiminms,
OCMAHHBLO20 MicAYSA PopMy6ants NA00I6 Ma MEPMIYHUX NAPaAMempig i NOKA3HUKIG
6onoeocmi Ha emani 360py naoodie . Ilpocno3yeamnmsi 00HO20 3 OOMIHVIOUUX
napamempie sxocmi naodie Ha emani ix opmysanHs 00380auMb 3a30ane2iob
nposecmu po3nooin cuposuru 0isi 6e36i0X00H020 IAHYI02A BUKOPUCMAHHSL PpYKmMI6 i
6 NOOANLUWIOMY 3aNPONOHYBAMYU COPMU YePeWH] ONld 00620Mpusanozo 30epicanis,
BUPOOHUYMBA  3AMOPOJICEHOI  NPOOYKYILL, Odicemis, KOMnomie KoHgimiopie ma
yyKamis.

Knrwouosi cnosa: copmu uepewni, abiomuyni ¢paxmopu, NOKA3HUKU SIKOCIE
n100i8, YyKpu, pecpecitinuli anais, 6e36i0X00HUX TAHYI02 PO3ZNOOILY NL00IS.

PREDICTION OF THE SUGARS CONTENT IN CHERRY FRUITS
TO ENSURE A WASTE-FREE CHAIN OF THE FRUIT RAW
MATERIALS USAGE

I. Ivanova, M. Serdyuk, T. Tymoshchuk, I. Kryvonos

Forecasting one of the dominant parameters of fruit quality at the stage of
their formation will make it possible to distribute raw materials for a waste-free chain
of fruit use in advance and, subsequently, to offer variety samples for long-term
storage, production of frozen products, jams, compotes, jams, and candied fruit. The
widespread industrial use of fruit raw materials in the modern market implies the
presence of the following characteristics of fruits in terms of varieties: high biological
potential of crop productivity, resistance of fruit trees and fruits to stress and high
tasting characteristics of fruits. Against the background of many factors affecting the
accumulation of sugar in fruits, the influence of weather conditions is decisive. For
further improvement of the technology of transportation, storage and processing of
fruit raw materials, determining the share of weather indicators in the formation of
the sugar fund in sweet cherry fruit is relevant. The aim of the research was to analyse
the degree of influence of weather and climatic factors on the sugar content in sweet
cherry fruits of three ripening periods. Sweet cherry fruits of 33 pomological varieties
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of early, medium and late ripening periods were selected as model varieties.
Determination of the share of influence of each factor was carried out by selecting
them in the study of the regression model, which was built on the basis of principal
components. The statistical calculations made it possible to determine the average
and strong correlation between 14 weather factors and sugar content for sweet cherry
varieties of three ripening periods. The ranges of participation of weather factors that
have the maximum impact on the accumulation of sugars in sweet cherry fruits
fromA; 9,50% to 30,99% .

The weather parameters that have a predominant influence on the
accumulation of sugars in cherry fruits were established: for early and middle
varieties, these are the difference between the average maximum and minimum
temperatures, the average maximum temperature, the amount of precipitation and the
absolute minimum relative humidity during the flowering period, as well as the total
number of days with precipitation in April; for late varieties, these are the absolute
maximum air temperature, the difference between the average maximum and
minimum temperatures, the difference between the absolute maximum and minimum
temperatures during the harvesting period and the average temperature in June. The
regression analysis made it possible to substantiate that the formation of the sugar
fund in sweet cherry fruits of all ripening periods is most influenced by the weather
conditions of the flowering period, the last month of fruit formation, as well as thermal
parameters and humidity indicators at the stage of harvesting sweet cherries.

Keywords: sweet cherry varieties, abiotic factors, fruit quality indicators,
sugars, regression analysis, abiotic factors, waste-free fruit distribution chain

IMocTranoBka npobJemu. IlnonooBoueBa cuposuna (GpykTH, Aroam,
OBOYi) XapaKTEepU3YETHCSI BUCOKOK OIOJOTIYHOI IIHHICTIO 32 paxyHOK
BMicTy Oiojoriydo akTuBHUX pedoBuH (BAP), 1m0 miaTpuMyroTh iMyHITET
JIFO/IMHU Ta MAIOTh aHTHOKCUIAHTHY Jito. Jo uncia rakux BAP BigHOCATBCH,
Hacamnepen, Bitaminu (C, P, rpynu B, Tomio), HU3bKOMOIEKYISIpHI
(eHOIBHI CIIONYKHU, NYOWIbHI PEYOBUHH, XJIOPOQIIN, KAPOTUHOI M, edipHi
omii, MiHepanbHi pedoBHHH. llopsa 3 BHUCOKOIO OIlONOTIYHOIO MiHHICTIO
mepeBakHa OLTBIIICTh BHIIB IUIOI0OOBOYEBOI CHPOBHHH MAlOTh KOPOTKUH
TepMiH 30epiraHHs, IS TIOJOBKEHHS SKOTO B CBIXKOMY BHTJISIII TPAIHUIIIHHO
BHUKOPHUCTOBYIOTh 30epiraHHs B PETYIbOBAHOMY CEpEelIOBHUINI, OO0pOOKY
pI3HAMU BUAaMU IpenapaTis, Tomo. [Ipu 11poMy OTHUM i3 HAHBaXKITMBIIIHX
MMOKA3HUKIB, SKUM BHU3HAYAa€ NPUAATHICTh CHPOBHHH 10 30epiraHas Ta
TTOJAJTBIIION TIEPEPOOKH € BMICT I[yKpiB. KpiM OCHOBHOI (YHKIIi1, IITO IOJISTAE
B (hopMyBaHHI CMaKOBHX BIIACTHBOCTEHl INIOJOOBOYEBOI CUPOBHHH, LYKpU
BHUKOHYIOTh IPOBiTHY POJIb Y OKHCHHUX IIPOIlecax Ta OOYMOBIIOIOTH CTYIiHb
CTHTJIOCTI CHPOBHHH, a TAKOX MPUAATHICTS ii 70 30epiraHHs Ta BU3HAYCHHS
MOZAJTBIIOTO HANPSIMKY TIepepOoOKH.

[Ipore BMicT IyKpiB BB@KAETHCS TaOUTPHUM TOKa3HUKOM, SIKHH
ICTOTHO 3MIHIOEThCS TMiJl BIUIMBOM 3O0BHIIIHIX abioTHYHMX cTpecopiB. B
3aBJIaHH pOOOTH BXOIMIO Ha TPHKJIA/I OZHOTO i3 YIIOOJIEHNX HACENCHHIM
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BHJIIB TUTOJIOOBOYEBOI CHPOBHHH, III0 Ma€ OOMEKEHUI TepMiH 30epiraHHs Ta
CHOXKUBAEThCS IIEPEBAKHO B CBDKOMY BHIVISI, JOCHIANTH MeEXaHi3M
(hopMyBaHHS BMICTY ITyKpiB ITiJ] BIUINBOM a0i0TUYHHUX CTPECOBUX YMHHUKIB.
[TnanyeTscs, MmO B MOAAJBIIOMY Ha IIJICTaBi OTPUMAaHUX pE3YJbTATIB
JOCITI/DKEHb MOXHA Oyze 3pOOMTH TPOTHO3 TOTEHHIHHOI 30epesKeHOCTi
IUTOMIB YepeliHi B OE3BIIXOMHOMY JIAHIFO31 MepepoOKH (PYKTIB, MO €
aKTyaJIbHAM Ha eTarni po30ynoBu nepepodHoi ramysi IliBxHs CrernoBoi 30HH
VYxpainu B HiCISIBOEHHHH T1Epiof.

AHaJti3 ocTaHHiX AociaiTKensb i mydaikauiii. B Garatbox kpainax
CBITY YepelIHs BU3HAHA OHIEIO 3 HAHOUIBIN MOMYISPHUX Ta KOMEPLIHHO
BaXXJTUBHX JIECEPTHUX KYJIbTYp. B TopriBenbHy Mepexxy BoHa TOCTYMaE sIK B
CBIXKOMY, TaK i KOHCEpPBOBAaHOMY BHUIJIsiIl. Brcokuii monut ros’si3aHui, B
MepIry 4Yepry, 3 BUCOKMMH CMaKOBHMH SIKOCTSIMH Ta (YHKIIOHAJIbHUMH
BJIACTHBOCTSIMU.

HaliBa)<TUBIIIMM TIOKA3HUKOM, III0 BHM3HAYAE HAMNPSAM IOJAJIBIIOT
nepepoOKU CBIXKOI (PYKTOBOI CUPOBUHH, € BMICT CyXUX peuoBuH. Came 1ieii
NOKa3HUK BU3HAYa€ HOPMY BUTPAT CHPOBHHH, JONOMDKHHX Marepialis,
TPHUBAIICTh TEXHOJIOTIYHOI'O MPOIECY il Yac BUTOTOBJICHHS PI3HUX BUJIIB
KOHCEpBOBAHUX TPOAYKTIB (BapeHHs, JOKEMIiB, TOLIO), Wil 4ac
3aMOPOXKYBaHHS Ta CYIIIHHsI MPOAYKTIB [2; 3; 4; 5; 6].

OCHOBHOI0O YAaCTMHOIO CYXHX PpEYOBMH IUIOZOBOI  CHpPOBHHH,
BKJIIOYAIOYM YepelnHio, € ByrieBomy, siki Ha 70 — 80 % mpexacraBneHi
nykpamu. IlepeBakarouoro (OpMOIO IYKpiB B UEpEHIHSAX € IJIIOKO3a.
[pucytHi Takoxk PppykTo3a, copOiT Ta caxaposa. [7; 8; 9]

Llykpyn € HepBUHHUMH MOpPOAYKTaMU (DOTOCHHTE3Yy, 3a0e3NedylOoTh
BHUCOKY Xap4OBY I[IHHICTb Ta OCOOJIMBI CMAaKOBI SIKOCTI YepellHi.
[Npuitmaroun y4acTs y npoleci JUXaHHs, caMe BYTrJeBoaH 3a0e31euyIoTh Bei
JKHBI1 KJTITHHU HEOOXiJHOIO eHepriero. BoHM YTBOPIOIOTH KITITUHHI 00OIOHKH
Ta iHII CTPYKTYPH, MPHAMAIOTh Y4acTh Y 3aXHCHUX PEaKIisAX OpraHi3My Ta
¢dbopmyroth imyHiTer mwoxis [10; 11].

Lykpu BiTHOCATH 10 QaHTHOKCUAAHTHUX HU3BKOMOJIEKYJSIPHUX CHONYK,
SIKi 3HETIIKODKYIOTh akTHBHI (opmu kucHio (ADPK) [12].

AHTHOKCUIaHTHI BIACTUBOCTI PO3YMHHUX BYTJICBOAIB OyiIH BHSBIICHI
OpH BUBYCHHI HU3BKOTEMIIEPATYPHOTO CTPECY POCAMHHOI chpoBuuH [13].
BcranoBinennm ~ ¢QaktoM €  BHYTPIIIHBOKIITHHHE  HAKONMYECHHS
HU3bKOMOJIEKYIISIPHHUX ITYKPIiB Y BIAIIOBib HA TIIOTEPMIif0, IO Ma€ BaroMe
3aXMCHE Ta aJalTalliifHe 3HaYeHHS i 9ac XONOIMIBHOrO 30epiraHHs Ta
TPaHCIIOPTYBaHHA TIOAIB [14].

JlocniiHUKY 3a3HAYaAI0Th, IO IIYKPH BUKOHYIOT y KITITHHAX HE TiNBKA
3BUYalHI (QYHKIOiIi — MeTaboNiYHy, €HEepreTHdHy, KpiONpOTEKTOpHY Ta
OCMOpETYJIATOPHY, ajle 1 BHCTYNAIOTh €(PEKTHBHUMH IE€PEeXOILTIOBaYaMU
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TIIPOKCHIIBHUX PAIUKAIIB i 320€3eUyIOTh HAIIHIH 3aXUCT 010MOJICKYIT BiT
nomko/pKeHs [15; 16]. Hecraua caxapo3u y miogax Moxe CIpHSITH PO3BUTKY
OKHCHOT'O CTpECY, a CaMe HaKOITMYEHHIO aKTUBHUX ()OPM KHCHIO, 1 BIUIUBATH
Ha EKCIIPECito TeHiB, MOB'I3aHUX 3 OKUCHUM cTpecoM [3].

Ha nymky neskux aBTOpiB, BMICT IYKPIB Y PYKTax € JOCUTH CTIHKOIO
COPTOBOKO O3HAKOIO, STKA MOYKE 3MIHIOBATHCS JIMIIIC 3a iCTOTHUX 30BHIITHIX
CTPECOBHX UHWHHHKIB. [ TIUIOMOBUX 0araTopiuHUX KyJNbTYp TaKUMH
CTPECOBMMH YMHHUKAMH B TEPIIYy Yepry BUCTYNAIOTh aHOMaJbHi MOTO/HI
YMOBH BererarliiiHoro mepioay [17; 18].

BcraHoBi€HO, 1O Y POKH, SIKi XapaKTEepU3YIOThCS MaKCHMaJbHOIO
KUJIBKICTIO OMafiB IUIOJM HAKOMHYYIOTh 3HAYHO HWXKYY KUIBKICTH IIYKpIB,
HIK y TOCYNIUIMBI. Y TOCYIUTMBI POKM Y IUIO/IAX BiJ3HAYAETHCS 3HKEHHS
3araJbHOrO 3amacy NMOXMBHHX PEUOBHH, MPOTe 3a(iKCOBAHO 30iIbIIECHHS
KUIBKOCTI IIYKpiB 32 PaXyHOK 3MEHIICHHs BijibHOI Bomory [19; 20].

VYkpaiHCbKMMU Ta 1HO3EMHUMH BYEHHMMH OyJ0 BCTaHOBJICHO
3aJIeKHICTh 3MiHHM BMICTY IIYKpiB Y IJIO/IaX YEPEIIHi COPTIB Pi3HUX TEPMiHIB
JIOCTUTAHHSI 3aJIEKHO BiJl perioHy BUpolyBaHHs [6; 7]. BcraHoBIeHO, 1110 IO
Mipi IIpocyBaHHS KyJIbTYpH 3 MiBHOYI Ha MiBACHb BMICT LYKpiB y IUIOAAX
OJTHHUX 1 THX JXe cOopTiB 3pocTtae. Tak, B MIBJAGHHUX perioHax CBITY IUIOIU
BUIICHUX COPTIB YepeIlHi MiCTATb 3arajabHUX LyKpiB — 12,4—17,7%. Bumict
LYKPIB y IJIO/IAX YEepellrHi, sIKi BUPOLICH] Ha MiBIHI YKpalHU KOJIMBAETHCS HA
pieni 12,82 - 15,00% [8; 21].

TakuM YMHOM, MAacoBy 4YacTKy IYKPIB Y IUIOIAX YepeliHi MO)KHa
BiJTHECTH JIO IHTETpaJIbHUX TIOKA3HHKIB, 110 XapaKTepH3YIOTh il MPUAATHICTb
JI0 OXOJIOJPKEHHS, TPAHCIIOPTYBAaHHSA, XOJIOAMWIBHOTO 30epiraHHs Ta pi3HUX
croco0iB KOHCepBYBaHHS. TouHe BU3HAUECHHS IIbOTO [IAPaMETPy Ma€ BEJIHKe
HayKOBE Ta IpakTU4YHe 3HaueHHs. [IporHo3yBaHHS BMICTY ITyKpiB 103BOIHTH
TOYHO BCTAaHOBHUTHU TEPMiHH 30MpPAHHS TUIO/IB, 3aBYACHO BU3HAYMTH 00’ €MU
Ta HAPSMKH 11 TEXHOJIOT19HOI 00POOKH.

Hdns amamizy BIMBY pAny (GakToOpiB — eKCIIEPUMEHTAIbHUX
JOCIIKEHB, SKUMU € a0l0THYHI CTPECOBI YNHHHUKH, HA OOpaHMiA TOKa3HUK,
TOOTO BMICT ITyKpiB, HAHOLIBII e(pEKTHBHAM METOIOM € KOpPEJISIiHHO-
perpecifinmii anamiz. [IpoTe, mpu TpOBEOEHHI HAIINMX TOCTIKEHb OYIH
BUSIBJIEHI II€EBHI METOAWYHI OOMEXEHHS IIOB’s3aHI 3 OCOOJMBOCTAMHA
NPOBENICHHS EKCIIePUMEHTY. Takoro HamnpsMKy eKCIePHUMEHTH MOKHa
MIPOBECTU TIIBKHA OJMH Pa3 Ha PiK. 3a METOAWYHUMH BHUMOTaMHU I 300py
HEOOXITHOTO  JOCTOBIpHOrO  00’eMy  BHOIPDKHM  eKCIEpPHMEHTAIbHI
CIIOCTepEe)KEHHS TOBWHHI OyTth mipoBenmeHi Brpomosxk 10-15 pokis. I[pm
LIbOMY KUTBKICTB (paKTOpiB, 10 MU aHATI3YEMO HE TIOBHHHI NepeOiIbITyBaTH
KIJIBKICTB POKIB CIOCTEpEXEHb. B Takmx ymoBax 3a BENHMKOI KiUIBKOCTI
(hakTOpiB 3aCTOCYBaHHS KJIACHYHOTO METOAY HaWMEHIINX KBaApaTiB I
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MOOYJIOBH pPErpeciiiHol Momeni € HEMOXJIHBHM. ToMy Ui TOOYIOBH
perpeciiiHoi  Momemi  Oyme  3ampOIOHOBAaHO  BUKOPUCTATH  IHIIHHN
MaTEeMAaTUYHUH MiJXia — METOJ TOJIOBHUX KOMIOHEHT [22]. JlaHuii Meton
paHilie He BUKOPUCTOBYBABCS JJIsl BUPILICHHS MOAIOHHX 3a/1ay.

3 ormsAny Ha Iie, TUTaHHS MPOTHO3YBAHHS BMICTY IIYKpIB y IUIOJax
YepelrHi 3aJeKHO BiJ] JOJMI YYacTi CTPECOBHX a0IOTHYHHMX YHWHHHKIB
METOJIOM TOJOBHHX KOMIIOHEHT € HOBHM, IIKABUM 1 aKTYaJbHUM JUIS
MOAAJIBIIOr0 BAOCKOHAJICHHS TEXHOJIOTI] TpaHCTIOPTYyBaHHs 30epiraHHs Ta
TepepOoOKH TUIOTOBOI CHPOBHHHU.

MeTta npociaigkeHb TonAraja y BU3HAUCHHI BIUIMBY CTPECOBHX
MOroIHUX (haKTOPiB HA HAKOIMYEHHS IYKPIB Y TJIOAaX YepellHi 3aIeXHO BiJl
TEpMiHY JOCTUTAHHS Ta CTBOPEHHS MaTeMaTUYHHUX MOJIENIeil IPOrHO3yBaHHsI
X BMicCTy /1715t 3a0€31eYeHHs OAATBIIOr0 30epexeHHsI 010JI0T1YHOT IHHOCTI
IUTIOZIOBOI CUPOBHHH Y 0€3BiJIXOAHOMY IIMKJII BUKOPHCTaHHSI.

Mamepianu ma memoou

Hocnimmkenns nposeaexi npotsrom 2008-2019 pp. 3 BUKOpUCTaHHIM
IIOJICHHUX METEOPOJIOTYHMX JAHUX MeTeocTaHIii M. Menitorons, Y kpaiHa.

Sk matepianu AociipkeHb Oynu oOpaHi 33 cOpTH IUIOJIB YepelHi
3 TepMiHIB JOCTUraHHs (pPaHHBOTrO, CEpPEIHBOrO, I3HHOrO) 3i0paHi y
caaiBHU4MX rocrogapcrax [liBaeHHoi crenoBoi mix3oHi Ykpainu (puc 1).

| M oelikHI COPTH YepelliHl BIATI U8 10CTUTReHHE

& $ L

Panmii Tep Ml J0CTHE aHIR [ Cepesumiil TepMis J0CTHI AN | l Trasil Tepans AoCTHr M
]

3 s 2 L 4

Cuir EpJiia, Mepuai,
birapo by paar Py Ginosa
pannx, Banepiit Ukanos,

Kusxa, 3abyTa.

Kop aig, Oxtania, Bimxa,
Meprucrok, Tewn,
Ymwbnenmm Typosucaa
Tanicsm, JTinema,

M entiTonombeh Ka Wop Ha,

Opiow, Yepauena pauns,

Jlawmns, [pocrip

Kapiua, Peribg, Mipas,
KpynHomHa, Y s meth Ha,
Jomaxk, Ciopnpr,
Komxoamns, Koesiuma,
[Mpasanitma AHoue,
Temnopion, Meomna

Puc 1. MogeabHi copTi ni1oaiB YyepelHi TpbOX TePMiHiB JOCTUTaHHS B3SITi A1
nocJigkenns nporsirom 2008-2019 pp.

[Imomn depemHi 00paHWX MONENBHUX COPTIB 30HWpaln y CTaHi
CIIOXKMBYOI CTHTIIOCTI. 30epiranm Ta TPaHCHOPTYBAIX O JlabopaTopii 3a
YMOB, 100 TUTOJH B TIEPio/l BU3HAYCHHS [TOKa3HUKA MaJI 30BHIIIIHIA BUTIIS
Ta CMaK, BIACTUBUHA TOMOJIOTI9YHOMY COPTY.

Bwmict  macosoi

KOHIIEHTpAITi1

(epumianifHUM MeToOM [8].

ILyKpiB

(1, %) BU3HAYANH
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Bu3HaueHHs 9aCTKH IUIMBY KO>KHOT'O 3 TTOTOHUX (aKTopiB, 10 OyIu
BifiOpaHi Ha mifcTaBi MOOYIOBH perpeciifHoi MozeNi MPOBOANIN METOIOM
TOJIOBHUX KOMIIOHEHT.

BukopucranHs MeToy TOJIOBHUX KOMITOHEHT IT0B’SI3aHO 3 HasIBHICTIO
MYIIBTHKOJICHIAPHOCTI Ta TIOPYIIICHHIO YMOB TeopeMu ['ayca-Mapxkosa [23].

Tomy, mis moOynoBH perpeciiHoi MOJIENI CYTTEBOTO IEPEBHUICHHS
KUJIBKOCTI HE3JISKHUX TEPEMIHHUX HaJ KUIBKICTIO EKCIIEPHMEHTIB HaMH
3aCTOCOBAHO METOJI TOJIOBHUX KOMITOHEHT [22; 24].

AJNTOPUTM NIPOBE/ICHHS JOCIIKEHb!

1. Po3zpaxyHok HaOOpy rOJOBHUX KOMITOHEHT:

PC;=XTLipij x;i=1..n 1)

2. Bynyemo perpeciiiHe piBHSHHS 3aJI€)KHOCTI MiX ITOKa3HUKOM IIO
nocimipkyemo Y (BMICT IYKpiB B IUIOJAaX 4YepeliHi) W TOJOBHUMHU
KOMIIOHEHTAMH:

Y =by+Xk, b PC,, 2

Mopenb nepeTBOPIOEMO IUIIXOM ITiAICTAHOBKH y (OpMyiy 2 uepe3
BUXigHUN HaOlp (akTopiB Ta OTPUMYEMO BiJ TOKa3HUKIB IOrOIHO-
KJIIMaTHYHUX (DAKTOPIB :

Y =aq, +Z;’=1aj-Xj (3)

ne X; — dakropu; a; — mapaMeTpH MOJE; Y — mokasuuku BMicTy
LYKPiB YEPEIIIHi.

[IpoBonum anaii3z Ta Oymyemo 3a Gopmynoro (3) perpecii .

1. Ins BU3HA4YEHHSA CTYIEHIO BIUIMBY KOXXHOTO 3 (akTopiB Ha
JOCITIKYBaHi IIOKA3HUKH BUKOPHCTOBYEMO JIeNbTa-KoeditieHTn 4;.
A Tyx:

LRixl ' ( 4)

e {;- mapaMeTpu perpeciiiHol Mojieli B CTAaHAaPTU30BaHUX (haKTOpax

4

X;

Tyx,— MApHI KOeDILIEHTH KOPEIALi

R?— koediuieHT aeTepMiHanii

Jis BHUKOHAHHS CTAaTUCTHYHOTO AaHAN3y 3acTOCOBaHI 3acolOu
CyJacHHUX KOMIT FOTepHHX TexHojorii DataMining - mporpamue cepemoswuiie
RStudio.

Jns BHUKOHAHHS CTaTUCTHYHOTO AaHAN3y 3acTOCOBaHI 3acolOu
CydJacHHX KOMIT I0TepHuX TexHomorii DataMining - mporpamue cepenosuiie
RStudio.
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PesyabTaTn gociixkenb Ta odropopenHs. CepenHiii BMICT IyKpiB
y Iwiomax 4epemHi 33 JOCHi/UKEHHX COPTIB TPhOX CTPOKIB JOCTHTaHHS
cranoBuB 12,63 %. Y 1muiogax 4yepeniHi TpyI COpPTiB PaHHBOTO, CEPETHHOTO
Ta I3HHOIO TEPMIHIB JOCTHTaHHS BH3HA4YE€HO MAaKCHMAaJIbHUI cepenHii
BMicT mykpiB «CBit Epmiz» (12,85%), «Tanicmany», «Kopais», «OxraBisy,
«KpynsortigHa», «Meotunay» Bin 13,78% no 14,59%.

[IpoBenennii nBOX(akTOpHUI AMCIIEPCIMHUN aHaJi3 BCTAHOBHB, IO
JUISl COPTIB BCIX TEPMiHIB JIOCTUTaHHS BUPIIIAIbHUN BIUIMB HA (OpMYBaHHS
LYKpiB MaJIM TIOTOJIHI YMOBH POKiB JIociiDkeHb (pakTop A). YacTka BIUIHBY
(dakTopy A mis BCiX rpym copTiB craHoBmwia 74,5 % — 61,9% . Brums
copToBUX 0coOnumBocTei ((hakTop B) MaB MeHIIWI BIUIMB Ta CTAHOBHB Bij
3,1% 1o 12,4% i rpynu COPTIB, IO B3STI T TOCHTIHKEHHS [3].

BpaxoByloun BullleHaBe/IeHEe, OTPUMAaHUMHU paHillle pe3yJabTaTaMu
JI0OBEleHa [OLIJbHICTh NPOTHO3YBAHHA HAKOIMYEHHS (GOHLY IYKpiB Y
IUIOZIaX 4YepellH] 3a cepefHIMHM 3Ha4YeHHSIMHU sl 3-X TPYN COpTiB, a He
OKpEMO JUIsl KOYKHOTO IIOMOJIOT'IYHOT'O COPTY.

[Totim OyI10 POBEICHO aHAI3 HASIBHOCTI KOPEJSIIIHHUX 3B’ A3KIB MK
MOKAa3HUKOM HAKOMUYeHHs (GOHIY IYKPiB B IIonax yeperdi panusoro (V;),
cepenuboro (Y,), misHboro(Y;) TEpMiHIB JOCTHTaHHS, Ta KOMILIEKCOM
MoroiHUX yMoB ((aktopiB)—X;.

Biniopani 14 mokasznukiB norogHux (axropiB (X;,) siki y BKa3aHUii
Nepioji MOXKYTh CYTTEBO BILIMBATU Ha HAKOIIMYEHHS LYKPIB Y IUIOJaX YepelIHi
pannboro (Y1), cepeanboro (Y2), mizHboro (Y3) TepminiB gocturanss (Tao.
1). Jo Hux Mu BigHecnun TepMmiuHi mnoka3Huku moBiTps (°C): cepemus
Temriepatypa KBiTHs (Xe), TpaBHs (X14), uepBHst (X1); PI3HHUILI MK CEpEIHIMA
MaKCHMAaJbHUMH Ta MiHIMaJbHIUMU TeMIepaTypaMmu TpaBHs (X2) Ta 3a repioa
300py miomiB (Xio); cepemHs Temmepatypa 3a pik (Xi1); aOcomtoTHa
MakcHUMaJbHa TemrepaTypa (Xi), cepemts MakcuMaibHa Temieparypa (Xs),
cepemHs MiHIMambHa Temmeparypa (Xi3), pi3HHII MDK aOCOTIOTHAMH
MaKCUMaJbHAMH Ta MiHIMAJbHUMHU Temuepatrypamu (Xi2) B mepion 300py
mwioxiB. [Tokasnuku Bosnorocti moBitps (%) B mepiof IBITIHHA: aOCOMIOTHA
MiHIMaJIbHA BiJIHOCHA BOJIOTICTH TOBITPs (X3), CepeIHs MiHIMaIbHA BiTHOCHA
BOJIOTIiCTB MOBITPA (X9) Ta cyma onafiB (Xs), a TAKOXK 3arajbHa KUTbKICTh JHIB
3 omazaMu B KBiTHI (X7).
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Tabmmrs 1

Tabauus koedinieHTiB MapHoi KopeJsinii Mizk moroguumMu paxropamu (Xi,) Ta
BMICTOM IYKPIiB Y IUI0IaX Yepemni paHuboro (T, ) ,cepeannoro (1, ),
ni3HLOrO (T, ) TePMiHiB K0CTUTAHHS.

YMoBHE TTapHi koedimienTH KOpemsmil
MO3HAYCH Ty, x; VIS TPYII COPTiB
Hi HuHRmKH panHi cpenni | mizmmi
¢daxropy
iy Ty, x; Ty, x; Ty, x;
X1 Cepe/iHs TeMIIeparypa 4epBHs,
°C -0,534" | -0,664 -0,654
PizHHI MiXk cepeHIMU
X2 MaKCHMaJbHAMH Ta MiHIMaJTbHUMHU
TeMneparypamu tpashs, °C 0,520 0,569 0,359
AGconmoTHa MiHIMaJIbHA BiJIHOCHA
X3 BOJIOTiCTb HOBITPSI B Iepiof
uBiTiHAEs, Yo 0,965 0,958 0,615
AOcConoTHa MaKCUMaJTbHa
Xa TeMneparypa B 1epion 300py
mioxnis, °C 0,401 0,464 0,864
X5 Cyma onaziB B nepion uBitiHesg, % | -0,649 -0,626 | -0,284"
Xs Cepenns Temneparypa kBitHs, °C 0,621 0,705 0,192
Xz 3arayibHa KiJIBKICTb JIHIB 3 ONaJjaMu X
B KBiTHI,% 0,714 0,743 0,414
CepenHst MaKCUMaJIbHa
Xs TeMIeparypa B repios 300py
wiozis, °C 0,785 0,851 0,546
CepenHst MiHiMalTbHA BiJJTHOCHA
Xo BOJIOT'iCTb IOBITPS B Iepiof
LBiTIHHS, % 0,528" 0,637 0,512"
Pi3HuIs Mix cepeaHiMu
X0 MaKCUMaJbHUMH Ta MiH.iMaJ'IbHI/IMI/I
TeMIeparypaMu B Tiepios 360py
mioxis ,°C 0,624 0,653 0,589
Xu Cepenns Temneparypa 3a pik,°C | -0,581 -0,638 | -0,480"
Pi3HuIIA MiXk aOCONOTHUMH
X1 MaKCUMaJbHUMH Ta MiH.iMaJ'IbHI/IMI/I
TeMIeparypaMu B epiosn 300py
wioziB,°C -0,300" | -0,380" | -0,763
X3 Cepennst MiHiMalTbHA TeMIEpaTypa
B niepion 30opy miozis,°C -0,658 -0,720 -0,685
X4 Cepenns Temneparypa tpasas,°C | -0,588 -0,637 -0,729
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*He3HaUMMi TapHi KoeilieHTH Kopesuii |rYle.| <055 i=
1..25,j=1..3
IToGymoBaHi perpeciiHi MOIEINi 3aJIe)KHOCTI MMOKa3HHUKA ITYKPIiB JUIs
KOKHOI IPYITH COPTIB BiJ| roiioBHEX KoMmnoneHt (PC;, i = 1..5) .
PiBHSIHHS perpecii Ui paHHIX COPTIB Ma€ BHUI:
Y, = 11,9533 + 0,6637PC, — 0.2324PC, — 0.2822PC, — 0.3528PC,
+ 0.3165PC;
PiBHsIHHS perpecii Ui paHHIX COPTIB Ma€ BHI:
Y, = 12,853 + 0,6316PC, — 0.1546PC, — 0.2603PC; — 0.1628PC,
+ 0.2776PCs
PiBHsIHHS perpecii Ui paHHIX COPTIB Ma€ BUL:
Y, = 13,1095 + 0,5884PC, + 0.6733PC, — 0.5537PC; + 0.0574PC,
+ 0.0111PCs

3HavyeHHs KoeQillieHTIB AeTepMiHALl Ui paHHIX, CepelnHiX Ta
mi3HIX copTiB gopiBHIOIOTH, 0,9209; 0,8159; 0,8588 — BimmoBigHO.
3uavenns pP-value<0,05 mas Beix perpeciiHUX MoENeH, Mo Kaxe Ipo
aJICKBaTHICTh MojieNield Ha mifctaBl Kpurepito @imepa TpH piBHI
snauymiocti 0,05.

B Tabn. 2 npencraieHa perpeciiiHa MOJelb, sKa XapaKTepu3ye
3aNexHicTh nokasHuka uykpis (wia¥y, Y, ,¥;) Bin moromguux dakropis.
Koegiuientn moneneit (B craHmapTH30BaHuMX (akropaxX;) HaBeneHi y
Tabi. 2.

Tabmuns 2
KoediuienTu perpeciiinoi MoaeJii B cTaHIapTH30BaHuX aKTOpax

a a as Qay as Qg az

Y -0,2833 | -0,0020 | 0,3623 0,0863 | -0,5228 | 0,1512 | 0,2950

Y, 0,244980
-0,2537 | 0,008732| 0,296458| 0,126151| -0.3590 | 0,1668 8
? -
: 0,02958 0,09878
-0,4019 2 |0,1164990,638081 | -0,0636 |-0,1358 2
6'.1"8 d‘) dlo dll &12 a"13 a14-

1102930 | 01218 | 0,2810 | 0,037 | 0,0065 |-0,1114 | -0,0593
7, |0,25327 - -
6 | 0,194473|0,2883160,010818 | 0,00616 |0,12481 | 0,09123

-0,00138 | 0,186504 | 0,4421 |-0,05426 | -0,4061 0,20678 | 0,23116
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Jl1st cOpTiB paHHBOT'O Ta CEPEAHBOI0 TEPMIHIB JOCTHTaHHS A;Bapitoe
B Mexkax Bix 0,12 10 16,06 % (Puc. 2-3).

%

24 CopTH paHHBOTO TEPMiHY JOCTHIaHHS
22 19.66  19.06
20

(e¢]

18

%?1 11 8%2'94

12 ' 9.86

10

5, 28
6 3.62 412
0 v B 95 1.04 1.96

v 011
. [ |

X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13 X14
6 14 1 11 2 7 4 3 9 5 12 13 &ax¥p

PAHI PAHT AT PAHT PAHT PAHT PAHT PAHT PAHT PAHT PAHT PAHT PIBLHYHY

oN B

Puc. 2. liarpama BnuinBy norogaux ¢gakropis ( A;, % ) Ta ix panrn Ha
HAKONHWYeHHS HYKPIB B IUIOJAX YepeLlHi COPTiB PAHHBOI0 TEPMiHYy

JAOCTUTAHHS
0 .

%421 % CopTH cepeAHbOro TePMiHy TOCTUTaHHS

%g 15.97

16 12.64 1211
13 947 10.24 10.58
18 6. 61 6. 96
5.05
6 0 28 3. 2 3.27
0. 39 0. 13 I I

X1 X2 X3 X4 X5 X6 X7 X8 X9 X10X11X12X13X14
6 13 1 10 2 8 5 3 7 4 12 14 9 11

paHrpaﬂrpaHrpaHrpaHrpaHrpaHrpaﬂrpanrpaﬂrpaﬂrpaﬂrpﬁ(gﬁﬁg/ﬁ)f’
b

oA

Puc. 3. Jiarpama BBy norogaux gakropis ( A;, % ) Ta ix panrn
HA HAKONMMYEHHs IYKPiB B IJ10/1aX YepelllHi COPTiB cepeTHLOI0
TepMiHy J0CTUTAHHS
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Jns monmiB TpyImW COPTIB MI3HBOTO TEpPMiHY JHocTHraHHs A;, %
Bapitoe Bix 0,84 mo 13,98% (Puc. 4).

34% CopTy Ni3HHBOTO TEPMIHY JIOCTUTAHHS

30 \
5e 30.99

20 17.41
%g 14.77 14.64

1 9.48
4
10 5.37 .97
4.03
0.6 1.46 2. 1.46
I 1.01 23 5 o4 I I
L = m B m

X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13 X14
3 13 8 1 12 11 9 14 7 4 10 2 6 5
pAHT paHr PAHT paHr PAHT PaHr PAHT PaHr PAHT PaHr PAHT paHT pa

oN koo

QP
(X1,%)

Puc. 4. liarpama BniiMBy noroguux ¢pakropis ( A;, % ) Ta ix panru Ha
HAKONHMYeHHS HYKPIB B IUIOAAX YepeLlHi COPTIB Mi3HbOro TepMiHy J0CTUTaHHS

Jiis mopajyplIoro aHamizy pe3yJabTaTiB JOCHIIKEeHb (akTopu B
3aJIe)KHOCTI Bim 3HaueHb koedirientis A;(i=1...14) 6ymo momizeHo Ha 3
rpymu. le: 1 rpyna — ¢akTopH, 10 MalOTh CHIBHHI BIUTUB Ha HAKOITMYEHHS
onny 1ykpin

A; = 9,50%) ; 2 rpyna — ¢dakTopy, [0 MalOTh CepeJHii BIJIUB Ha

Hakonu4deHHs1 GoHAy 1ypiB (4; Big 2,00 % no 9,49 %);

3rpyna A; < 2,00%; 3 rpyma-immi Qaktopu, Mo MarmTh CIAOKHHA
BIUTHB Ha HakKomM4IeHHs QoHIy IykpiB ( 4; < 2,00%).

Huns 1 rpynu Bu3Ha4YeHO 4 crinibHi (hakTopu. BOoHM MaroTh MOKa3HUKU
A; Bix 9,50% 1o 19,66% . Lle TepmiuHi HOKa3HUKH B Iepiox 300py IUIOIIB,
a camMe pI3HHWISM MDK CepeJHIMH MAaKCHMAJIbHUMH Ta MiHIMaIbHUMUA
temmneparypamu  (Xi10), cepemHs MakcuManbHa Temreparypa  (Xsg).
IToka3HHUKK BOIOTOCTI B TIepiof MBITIHHS Iie cymMa omafiB (Xs), abComoTHA
MiHIMalIbHA BiTHOCHA BOJOTIiCTh MOBITPA (X3), a TAKOXK 3araibHa KiJTbKiCTh
JIHIB 3 omajaMu B KBiTHI (X7). JI7Ist UTOMIB Mi3HBOTO TEPMiHY JOCTHTaHHS IO
1 rpymu BimHeceHO Qakropu 3 miamazoHoMm A; Bif 14,64% no 30,99% . A
camMe IIe TEpPMi4yHI TOKa3HMKH B TIiepiog 300py IUIOAiB: aOCOmOTHA
MakCHUMalbHa TeMIieparypa HOBITpsS (Xs), pi3HHIM MK CepegHiMU
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MaKCHMaJbHUMHU Ta MiHIMIBHUMHU Temrepatypamu (Xio), pI3HHIS MiX
a0COIOTHIMH MaKCHUMAaJThbHAMH Ta MiHIMAILHUMHE TeMIiepatypamu (Xi2), a
TaKOX CepelHs Temrepatypa 4epBHs (X1).

3rifHO AaHUX pHUC. 2 10 JpYyroi IPYNH BiTHOCATHCS (akTopH 3i
sHaueHHsM A; Bif 3,29 % 109,48 %. BusBieHo 4 CHOUIBHI TOTOAHI
(axTOpH IUISA IUIOAIB PAaHHBOTO Ta CEPEJHHOTO TEPMIHIB JOCTUTAHHS IIE:
cepenHsl Temrepatypa KBiTHS (Xe) Ta 4yepBHs (X1), cepemHs MiHIMalbHa
BiJTHOCHA BOJIOTICTh MOBITPsl B mepion 1BiTiHHA(Xg), cepenHs MiHIMalbHa
TemrepaTypa B mepion 30opy mioamiB (Xi3). Takoxk s rpymu copriB
CepenHbOro TEPMiHY JOCTUTAHHS JI0 TMOrOAHUX (DaKTOpiB, IO MalTh
cepenHIi BIUIMB Ha HAKONWYEHHs IyKpiB BUIUIEHI: a0cComoTHA
MakcHMalbHa TeMmIlepaTypa B mepiof 30opy mioniB (Xs) Ta cepemHs
TeMIiepatypa noBitTps TpaBHs (X14). 1715t MIOIB YepeliHi m3HEOr0 TePMiHy
JIOCTUTaHHS YaCTKU BIUIMBY MOroaHuX (GakTopiB (A;), AKi MaroTh cepenHii
IUTMB Ha HAKONHWYEHHs IYKpPiB 3HaXOJThCS B Jiamna3oHi 3HadeHb 2,30%-
7,97% .A came 1ie: cepenHs TemmnepaTypa TpaBHs (X14); CepenHs MiHIMaIbHA
BiJTHOCHA BOJIOTICTH TOBITpsI B Tepion UBITIHHA(Xg); cepeAHs MiHIMallbHa
Temrnepatypa (Xi3) B mepion 300py IUIOAIB; 3arajbHa KUTBKICTh JHIB 3
omagamu B KBiTHI (X7) Ta aOCoMOTHA MiHIMajdbHA BiZHOCHA BOJIOTICTH
MOBITPs B miepiox BiTiHHSA (X3).

o Tperboi rpymnu BIIHOCATBCS 1HINI MOroAHi (haKTOpH, IO MAKOTh
3HauYeHHs A; U1 COPTOB paHHETo cTpoka cospesanus ot 0,06% no 1,9%; wis
IpyNHu cOpTiB cepenHporo TepMiny pocruranns A; 0,13% — 0,39% ;nizHb0Oro0
TepMiHy gocturaHus 0,04%-1,46%. CymapHuil BiACOTOK [0Mi BIUIUBY
(daxtopiB i€l TpymH IS TPYIH COPTIB PAaHHBOTO TEPMIHY JOCTHUTAHHS
CTaHOBUTH — 5,12% (151 COPTIB cepeqHBOro TepMiHy gocTuranss - 0,80%, s
TPYIH COPTIB Mi3HBOTO TepMiHy nocturanusg — 4,57 %. [y Beix rpyn coptis
BU3HAYCHO 2 CHiJbHI TOroaHi ()akTopu, MO0 HE CYTTEBO BIUIMBAIOTH Ha
Hakonu4eHHs1 (QOH/Y IyKPiB TPHOX TEPMIiHIB JOCTHIAHHS IIe: PI3HHUIISL MiXK
CepeHIMI MaKCHMaJbHUMH Ta MiHIMAJbHAMH TEMIIEpaTypaMHu TpaBHA Ta
cepelHs TeMIepaTypa HOBITPS 32 pikK.

TakuM 4YHHOM, Ha HAKONHMYEHHS IYKpIB Y IUIOJAaX 4YepelHi
HE3aJIEeKHO Bil TEPMiHy JOCTHTAaHHS HANOIMBIIMI BIUTMB MAlOTh IOTOTHI
YMOBH Tepiomy UBITIHHSA, OCTAaHHBOIO MicAld (OPMYBaHHA IDIOMIB Ta
TEePMIiUHI TapaMeTpH i IIOKa3HUKHU BOJOTOCTI Ha eTarli 300py IUIOiB.

Bucnoskmn.

1. Ilix yac BU3HAYEHHS BIUIMBY CTPECOBUX IOTOAHUX (aKTOpiB Ha
HAaKONMMYEeHHS LYKPIB Y IUIOAAX YEPEIlHi BCTAHOBIICHA CEPEeIHS Ta CHIIbHA
KopessiniiiHa 3anexHicTe Mixk 14 moromaumu ¢dakropamu (X, i=1..14) Tta
BMICTOM IIyKpiB JUII COPTIB YEpElIHI PAaHHBOIO, CEPEIHBOrO, Mi3HBOTO

TEPMiHIB JOCTUTAHHS (|ry}.Xi| >0,55i=1..14,j = 1..3).
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2. Ha ocHOBI moOyOBaHUX perpeciiHUX MoJee BUKOHAHO aHawi3
BIUTUBY YaCTKH KOXHOTO 3 TIOFOAHUX (PaKTOpIB HA MOKA3HUK BMICTY I[YKpIiB
B IUIOJIaX YEpEIIH] Pi3HOro TepMiHy JocTuraHHs. Po3paxoBani koedimieHTH
BiHOCHOTO BIUIMBY (akTopiBA;, % ToOKa3amy, MmO HAaWOUIBIIMK BIUIUB
BCTAQHOBJICHUI JUIsI TPYMH TEMIICPATypHUX TMOKA3HUKIB Ta TMOKA3HUKIB
BOJIOTOCTi 3 MAKCUMAJIBHOIO JoJIero ydacTi A; = 9,50% B 3arajibHOMY BILIHBI
(bakTOpiB Ha IOKa3HUX BMICTY IIyKPIB B IUIOJaX YEPEIHi.

3. BcraHOBJICHO Mianma30HM YaCTKU y4acTi MOrOmHHUX (HaKTopiB, IO
MaroTh MaKCHMAllbHUH BIUTMB Ha (opMmyBaHHS (OHIY LYKPIB B ILIOAAX
gepedi (4; 9,50% mo 30,99%) .

4. ]lnsa copTiB uepemrHi TPhOX TEPMiHIB JOCTHTaHHS BHU3HA4YEHO
TIOTO/IHI MTapaMeTpH, 10 MAaKCHMaJIBHO BILUTUBAIOTh Ha MPOLIEC HAKOINYEHHSI
LYKpiB B IUIOfax 4epemHi. s paHHiX Ta cepesHix COpTiB 1ie Pi3HUL MiX
cepeHIMM MaKCUMaJbHUMH Ta MiHIMAIbHHUMHU TEMIIEPaTypaMH, CEpeaHs
MaKCHMallbHa TeMIlepaTypa, cyma omalaiB Ta a0CONIOTHAa MiHIMalbHa
BiJIHOCHA BOJIOTiCTh MOBITPS B IEPi0]] LIBITIHHS, & TAKOXK 3arajibHa KiJIbKiCTh
JHIB 3 OmajaMu B KBiTHI; JUIsI Mi3HIX COPTIB Ii¢ aOCOMIOTHA MaKCHMaJlbHa
TeMIepaTypa TOBITPs, PI3HHIS MDK CepelHIMH MaKCHMaJbHUMH Ta
MIHIMAJIBHUMH  TeMIIEpaTypaMHu, pi3HHIT  MDK  aOCOJIOTHHUMU
MaKCHMaJIbHUMH Ta MiHIMaJIbHUMHU TEMIIEpATypaMu B Mepiof 300py IUIOAIB
Ta cepelHs TeMIlepaTypa YepBHS.

5. Ha ocHOBI perpeciiiHOro aHajizy BCTaHOBIICHO, 110 HAKOMYEHHS
LYKPIB y IUIOAAX 4YepellHi He 3aJeKHUTh BiJ TEpMIHY IOCTUraHHS, a
HAMOUIBIINI BIUIMB MAlOTh MOTOJHI YMOBH IEpiOAY IBITIHHS, OCTAHHHOTO
Micsitsg (OpMyBaHHS IUIOMIB, a2 TAaKOX TEPMIYHI MapaMeTpH i MOKa3HUKH
BoJiOrocti miJ 4ac 300py miomiB. OTpuUMaHi pe3yiabTaTH J03BOJISATH
MPOTHO3YBaTH BMICT IYKPIB B TUIOJaX YEPEIIHI 3aleXHO BiJl HasBHUX
CTPECOBHX IOTOJHUX YMOB, IO JAcTh 3MOTY B IOJAJBLIOMY IPH PO3poOIi
0€3BIAXOJHOTO IMKIY BHUKOPUCTAHHS IUIONIB UEpeImHi 3a0e3mednTn
30epexeHHs 010JI0TIYHOT MIHHOCTI TIOI0BOI CHPOBHHH.
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OIIHKA EOEKTUBHOCTI PEI'YJIATOPHUX HOPM
Y CUCTEMI XAPUYBAHHS JITEW JOMKLILHOI'O
TA HIKIJIBHOI'O BIKY

HO.M. I'onuap

3oiticneno  6cebiunuil - ananiz  nonoxcenv Ilocmanosu Ne305  «llpo
3ameepodicenns Hopm ma Ilopsaoky opeawizayii xapuyeanus y 3axnadax oceimu ma
OUMAYUX 3aK1A0AX 0300pOoBIeHHsl ma IONoUUnKY» 6i0 24 bepesns 2021 p. ma Haxasy
Ne2205 «llpo 3ameepoicenns Canimaphozo peenamenmy 011 3aK1a0i8 3a2anbHOL
cepeonvoi ocgimuy 6i0 25 eepecnss 2020 p. w000 acnekmis 6nMpPoOSAONCEHHS Y
PeanbHux yMogax, 3anponoHo8ano ma oOIpyHmMo8aHo HeoOXiOHI 3MiHU, YMOYHEHHS |
00NnoBHeHHsI NO MeKcmy Onsi YHeMOJNCIUBNeHH NOOGIUHO20 MPAKMY8AHHs |
6pe2ynI08anHsl OesKUX ACNeKmie Opeanizayii supobHuYmMea npoOyKyii xapyyeants ma
i cnoolcugamnHs.

Knrouogi cnosa: Ilocmanosa Ne 305, pechopma xapuyeanns wkonspie.

ASSESSMENT OF THE EFFECTIVENESS OF REGULATORY
NORMS IN THE SCHOOL NUTRITION SYSTEM

Yu. Honchar

The article undertakes a comprehensive analysis of the regulatory framework
governing the nutrition system for children in school settings in Ukraine. This analysis
is primarily based on Resolution No. 305, "On the Approval of Norms and the
Procedure for Organizing Nutrition in Educational Institutions and Children's Health
and Recreation Institutions," dated March 24, 2021, and Order No. 2205, "On the
Approval of the Sanitary Regulations for General Secondary Education Institutions,"
dated September 25, 2020. The study addresses the practical implementation of these
regulations, proposing necessary amendments and additions to eliminate ambiguities
and regulate certain aspects of food production and consumption. This study employs
a comprehensive analytical approach to examine the provisions of the aforementioned
regulatory documents.

The analysis reveals inconsistencies in the current regulatory framework,
which hinder the effective implementation of the school nutrition reform. Notably, the
study highlights the lack of clear guidelines on the use of certain food products as raw
materials for children's meals. It emphasizes the need for a detailed list of permitted
spices and seasonings to improve the palatability of dishes that are low in salt and
sugar. Additionally, the research underscores the necessity for precise regulations
regarding the type of chocolate allowed for school-aged children and the conditions
under which it can be consumed. The study's findings underscore the importance of
harmonizing the regulatory norms to ensure coherent and practical guidelines for
school nutrition.
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This research contributes to the ongoing reform of the school nutrition system
in Ukraine by providing a critical assessment of the current regulatory norms and
proposing practical amendments to enhance their effectiveness. The study's
originality lies in its detailed examination of the practical implementation challenges
and its focus on harmonizing regulatory documents to improve the quality of nutrition
provided in educational institutions. By addressing these issues, the study aims to
support the development of a healthier future generation and foster a more effective
school nutrition system.The article concludes that while significant strides have been
made in reforming the school nutrition system, further refinement of the regulatory
framework is essential. Recommendations include creating exhaustive lists of
permissible ingredients, clear guidelines for menu planning, and addressing
ambiguities in current regulations to improve the quality of school nutrition.

Keywords: Resolution No. 305, nutrition reform, school nutrition.

IloctanoBka mpoOaeMHM Yy 3arajJbHOMY BHLIAAl. 370poBe
Xap4yBaHHS Ma€ BaXXJIMBE 3HAYCHHS [JI ONITUMAJIBHOI'O PO3BUTKY Ta POCTY
nireit. Le He nuie 3minHIOE (i3UUHY CHITY Ta 37I0pOB’s, a i CyTTEBO BILTUBAE
Ha IXHIO yCHIIIHICTh Y HaB4aHHI. CIOKHBar04YM 30aJIaHCOBAHY 32 XapuOBOIO
Ta OIOJIOTIYHOO I[IHHICTIO, Y JOCTaTHIM JIJIsi KOHKPETHOI BIKOBOI TpynH i
piBHS  (GI3UYHOT aKTHBHOCTI 1KY, 3aCBOIOIOYM 3BHYKH 3JI0POBOTO
XapuyBaHHs, IITH MOXYTh He JIMIIe 3aXUCTUTH cebe BiJ pI3HUX
3aXBOPIOBaHb, ajie i IiJBUIIUTH PIBEHb €HEPrii Ta KOHLEHTPAILI0 yBarw.
Opranizaliis sIKICHOrO XapuyBaHHs y JOMIKUIbHUX Ta IIKUIBHUX 3aKJalax €
3aMopyKOI0 3pOCTAHHS 3/I0POBOI Hallii.

Y 2020 poui 3 inimiatTuBu mnepmioi neni Onenn 3eleHCHKOI Oyio
posmouato pedopMy cUCTeMH Xap4yBaHHs B 3akianax ocBiTh Ykpainu. J{o
peanizauii 1iei Pedhopmu Oynu 3amydeni npodinsHi MiHicTepcTBa (OCBITH 1
HAaYKH, OXOPOHH 3/I0POB’sI, EKOHOMIKH), & TAKOXK OKPEMI JIep»KaBHI YCTAHOBH,
30kpema JlepxaBHa cinyx0a YKpalHM 3 NHTaHb OE3MEYHOCTI Xap4YOBHX
MPOAYKTIB Ta 3aXHCTy cCHOoXuBauiB, LleHTpamizoBaHa 3aKymiBelbHA
opranizamist [epxxaBHa ycranoBa «IIpodeciiini 3akymiBni», epikaBHe
mignpueMctBo  «IIpozoppo», Llentp rtpomaacekoro 3mopos’ss MO3,
AHTHIMOHONONGHAN KOMiTeT YKpainu. Immiementamis Pemopmu crana
MOXITUBOIO 3a criBdinancyBanns 11 Jutsaum ¢onmom OOH IOHICE®, y
paMKax TpaHTOBHX yKpalHCbKo-TuBeHIapcekux TpoektiB  DECIDE
(«deuentpamizamis s pO3BUTKY JEMOKPATUIHOI OCBITH» Ta «JlieMo mms
310poB's»). o pehopMu JONMyIHITHCE 1 IIAHOBAaHI Ta IOMYISPHI IEPCOHH, 5K
ot €sren Knomotenko Ta #ioro komanaa CultFood. [lo peanizamnii npuHIATiB
3/I0POBOTO XapUyBaHHSA y OCBITHBOMY CEPEIIOBHINI IONYYMINCh TAKOXK 1
Acomiaris mieromoriB Ykpainu, 1 HamionampHa acormiamist TpoMaachKOro
xapuyBaHHsa [1]. Koropra mnpodecioHamiB-IpakTUKIB 1 TEOPETHKiB-
HAYKOBIIB 3MiHCHWIA BCEOIYHUI aHaNi3 TpoOiieM 3 SKHMH CTHKAFOTHCS
3aKNafM OCBITH y THTAHHAX OpTraHizamii xapuyyBaHHsA nited. OmauM i3
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MepIIUX 1 OCHOBOIOJOXXHHUX KpPOKIB OylnO OHOBJIEHHS HOPM 1 IpaBWII
oprasi3arii XxapuyBaHHS y 3aKjaJlaX OCBITH, 0370POBJICHHS Ta BiJITOYHHKY.
3okpema, Ha 3miny [loctanoBi Ne 1591 «IIpo 3arBepmKeHHS HOPM
XapuyBaHHs y 3aKja/JaXx OCBITHM Ta JUTSYMX 3aKiIagax O3/0OPOBIICHHS Ta
BimnmounHKy» Big 22 mucronana 2004 p. (mam — [MoctanoBa Ne 1591) Gymo
npuiiasato IlocranoBy Ne305 «Ilpo 3atBepmkenHHs HopMm Ta [lopsaky
opraHizamii XapuyBaHHS Yy 3aKjajax OCBITM Ta MAWTSIYMX 3aKiajgax
03/I0POBJICHHS Ta BiANMOYMHKY» Bix 24 Oepesnst 2021 p. (mani — [TocranoBa
Ne305) [2, 3]. Ha 3miny /lep»kaBHUM caHITapHUM MpaBWiIaM i HOpMaMm
BJIAIITYBaHHS, YTPUMAaHHS 3araJbHOOCBITHIX HaBYaJbHUX 3aKJIaJiB Ta
opraisamii HaBYaJbHO-BUXOBHOro mporecy, JCaulliH 5.5.2.008-01,
3aTBEPPKEHUX ITOCTaHOBOIO [OJIOBHOrO Jep:KaBHOTO CaHITaApHOrO JiKaps
VYkpainu Bix 14 cepmas 2001 poky Ne 63 (mgani — [canlliH) 6yno npuiiasTo
CaHiTapHU# periiaMeHT JUIsd 3aKialiB 3arajbHOl CepelHbOi OCBITH,
3aTBeppKeHuit 3rimHo Hakazy Ne2205 Bim 25 Bepechs 2020 p. (mami —
Canitapauii periamenr) [4, 5]. [lapanensHo, Bce 1lle YUHHUMU MIPU [OMY
3aJIMINAI0THCA HOPMATHUBHI JOKYMEHTH, SIKi PETyIIIOI0Th XapuyBaHH: JiTell y
JIOIIKITBHUX 3aKIIa/iaX, 30KpemMa [HCTpyKIList 3 opraHizaiii xap4yBaHHs JiTeit
y JIOMIKUILHUX HaBYaJIbHUX 3aKjajax, 3arBep/pkeHoi Bix 17.04.2006
Haxazom Ne298/227 ta okpemuii CaHiTapHHIA periiaMeHT IUisl AOLIKUIbHHUX
HaBYaIbHUX 3aKNIaiB, 3aTBepkenunii Hakazom Mintocty Ykpainu Ne 2205
Bin 25 Bepecus 2020 poky [6]. OmHak, Ha TpakTHUIl MPU PO3pPOOIIECHHI
TEXHOJIOTIYHOI JOKYMEHTAI[il Ha CTpaBU Ta BUPOOH, TUIAHYBAHHI MEHIO
BUSBJICHO iCHYBaHHS HEY3TOPKEHOCTEH OCHOBHHMX YMHHHMX HOPMAaTHUBHHUX
JIOKyMEHTIB MK CO0OI0, & TaKOoXK BIJICYTHICTh pEryJalOBaHHS IIOJ0
BUKOPHCTAaHHA PNy XapUOBHX MPOAYKTIB y SKOCTI CUPOBUHU IJIS CTPaB Ta
BUpOOIB, II0 MOXYTh NpONOHyBaTHCs HiTssM. Came TOMY UTaHHS
YIOCKOHAJICHHS! YUHHOI HOPMATHBHOI IOKYMEHTAIIIi € aKTyaJIbHHM.

AHani3 ocTaHHixX goc/igkeHb i myoaikanii. 3 MeToro po3’sCHEeHHSA
HOBHX HOpM 1 mpaBmi OyJa0 CTBOPEHO OHNaWH-TIaTPopmy «3HAiMO», Oe
pO3MiIIEHO pi3HOMAaHITHI 1HCTPYKTUBHO-iH(GOpMaTHBHI Matepiamu [7].
OnHak, y popMi cxeM Ta BiIe0-TIOSICHEHb JISKJIaMyBaJIUCh 3a3HA4EHI Y HOBUX
HOpMax Ta TMpaBWJIaX OCHOBHI TOJIOKEHHS, aje He PO3TIBINANIUCS CIIipHI
MOMEHTH, HE pO3’SCHIOBAINCS AalbTepPHATHBHI BapiaHTH Ha pPaXyHOK
JOIUTBHOCTI, MOYKITUBOCTi, CIPOMOXKHOCTI 1 3aKOHHOCTI 3TiJHO YHHHHUX
PETYIIOI0YHX JTOKYMEHTIB.

Y my0Omikamisx KOJIEKTHBY aBTOPIB [8, 9] yToOYHEHO 3MICTOBY CYTHICTh
JEesKUX TIOHSATh TEOopili Ta MPaKTUKU OpraHi3amii XapdyBaHHSA, 30KpeMa
BU3HAYEHO OCHOBHI HAmNpsIMKH 3/ifICHIOBAaHMX iHHOBAmLifl Ta BCTaHOBJICHO
HasIBHICTh KOPEJLIMIHHOTO 3B’A3KY MIXK OIIHKOIO SIKOCTI XapdyBaHHS Ta
3araJbHOIO OIIHKOIO SIKOCTI 3aKJIaly OCBITH Ha AYMKY LIKOJISIPiB Ta OATHKIB.
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OnHak, HayKoOBI HE pPO3MNIAAANMA THUTAHHSA YIOCKOHAJICHHS OHOBJIEHOI
HOPMATHBHOI JTOKYMEHTAIIi.

[MutaHHIO BUBYCHHS IUIAXiB (HOPMYBaHHS XapUOBHX 3BHUOK Y JiTei
LIKUTBHOTO BiKy Ta TEHICHIIH IIKIIBHOIO XapuyBaHHS JITeH MPHUCBSIYCHO
crartio  aBropiB  Kuybe#t C., IloropemoBoi K., CanrukoBoi T,
Iaunockypenko I., Kopoins O. [10]. HaykoBipsimu 0yi1o po3po0iieHo madaoH
AHKETH-OMUTYBAIBHUKA JUTS OI[IHKH SIKOCTI Xap4yBaHHS IIKOJISPIB, KA MOXE
Oyrn BHMKOpHCTaHa 3aKjaJaMHd OCBITM JUIs TIOKpAlleHHS pallioHiB
Xap4yBaHHs Ta OpraHizaiii mporecy crioxxuBaHHs 1xi. HaBeaeHo pe3ynbraTi
OMUTYBAHHS, 30KpEMa 3TaAyIOThCs JACsKi YIIFOOJICH] MPOTYKTH HIKOJISPIB.

VY crarri [11] npoananizoBaHo cTaH XapuyBaHHS MIKOJSIPiB 6-11 pokiB
Ha MPHUKJIAJI MIeCTH 4-X THKHEBUX MEHIO IIKITHHUX CHIJAHKIB 3 IBOX PI3HUX
3aKJaJiiB OCBITH Ta PO3PaxOBaHO Xap4yoBy Ta EHEPreTUYHYy IHHICTH 1
NPOAHAaJi30BaHO PAIiOHH 3TiTHO YUHHHUX HOPM.

3a ananorieto Jlatina I'. O., 3aikina I'. JI. [12] npoananizyBaiu sKicTh
XapyuoBOro PallioHy 1 PeKUMY XapuyBaHHsS MIKOJApIB BikoM Bix 10 mo 16
POKIB i BCTAaHOBHJIM He30aJIaHCOBAHICTh 1X Xap4yBaHH:.

OpnHak, myOJiKaIii MpUCBSUEHUX MUTAHHIM aHaNi3y e(eKTHBHOCTI
HOBOIPUIHATUX HOPM 1 MPaBMII 3 MO3MUIIT X IMIUIEMEHTALlli Ha MPaKTHII —
HeMae.

Merta crarti. Mera crarri monsrae B aHamizi 1 BHpILICHHI
NpOOJIEMHUX ~AaCHEKTIB PEryIsTOPHUX HOPM Yy CHCTeMi Xap4yBaHH:I
LIKOJISIPIB, 30KpeMa Yy BCTAHOBJICHHI CTaHIAPTIB Ta PEKOMEHAALiil 1010
BUOOPY MPOAYKTIB, sIKI BKIFOYAIOTHCS 10 MEHIO HIKIJTbHUX 3aKJIa/IiB.

BiamoBinHO, 3aBOaHHSIMM JOCHIKEHHs € aHaii3 MpOTHPIY Ta
HEOJHO3HAYHOCTEH Yy UMHHUX HOPMATHBHHX JIOKyMEHTax; a TaKOX
BUPOOJIEHHS PEKOMEHIAL IOf0 IXHBOIO BIOCKOHAJICHHS 3 METO0
TIOMIIIICHHS SIKOCTI Xap4yBaHHS IIKOJISIPIB.

Buxkiiag ocHOBHOI0 MaTepiany A0CTizKeHHS.

3 ormaay Ha YHCICHHY KIJTBKICThP HETaTHBHHUX BiAT'YKIB IIOAO
oOMEXeHHS BMICTY coOmi 1 IyKpy Vy XapyyBaHHI IIKOISIPiB Oyio
3aIpPONOHOBAHO KiJIbKACTAITHUH MIBTOPAPIYHUI Mepexi Ha 3HIKESHUH BMICT
codi y partioni mxossipis [13].

HeoOXimgauM € Tako)X CTBOPEHHS BHUEPITHOT'O TMEPEIiKY MPSIHOIIIB i
CIeIiif, JO3BOJICHUX [0 BHKOPHUCTAHHSA y IIKUTFHOMY XapuyyBaHHi. Y
[TocTaHOBI 3a3Ha4eHO, MO MPSHOIII 1 CHEMii MOXYTh BUKOPHUCTOBYBATHCS
JUIS TIPUTOTYBaHHS CTpPaB, BUPOOIB 1 HANOIB, OMHAK HE PO3KPUTO MHUTAHHS
1010 ACOPTUMEHTY TaKuX, IO TO3BOJICHI J0 BYKUBAHHS y XapuyBaHHI JiTel
IIKUTBHOTO BiKy. 3aKOHOMIPHO, 1[0 HE BCi MPSHOMII 1 CIelil MOXYTh OyTH
JIO3BOJICHI 1 JJIS1 BXKUBAHHS IOPOCIUMH, 1 TITBMH IIKITHHOTO BIiKY, 1 JiTBMH
JIOIIKITBHOTO BiKY.
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VY CanitapHOMy perjlaMeHTi BiJIICYTHE Oyab-sKE 3TajyBaHHS IPO
BHUKOPHCTAHHS CIIelil, HATOMICTh BKa3aHO IPO MOXKJIMBICTH JOJaBaHHSI
3eJIeHl, @ TAKOXK CBDKMX 1 CyXuX IpsHoIIiB. HaTomicTh, Takox BifCyTHi
TIepeJTiK T03BOJIEHUX JI0 BAKOPUCTAHHS.

Bapro 3ragatn, mo omHuM i3 myHKTIB [locTaHOBH KaTeropuyHO
3a00pOHSIETHCA BHUKOPUCTaHHSA KOMITO3MINIA CIEIi 1 TpsSHOMmIiB 3
JIO/IaBaHHSIM ITiZICOJIO/IXKYBaUiB, CHHTETUYHHX OapBHHKIB Ta apOMaTH3aTOpiB
(kpiM BaHiNiHY, E€TWIBAaHUTIHY Ta BaHUIBHOTO €KCTPaKTy), MiJCHIIOBayiB
CMaKy Ta apoMary, IO € 3PO3YMUINM 1 JIOTIYHHUM 1 JIO3BOJSE XO0Y SKOCh
BHOKPEMUTH aCOPTUMEHT JIO3BOJICHHX.

JlolinbHICT BHKOPUCTaHHS TPSHONIB 1 cremid o0yMoBiieHa
MoTpeOOor0 HaJaTH MOBHILIOr0, BUPA3HILIOr0 CMaKky i apomary cTpaBam 3i
3HM)KEHUM BMICTOM COJIi 1 32 MOBHOI BIICYTHOCTI I[yKpY 200 HOro 3HMXeHOT
KIJIBKOCTI 3aJIeXHO BiJI IpyIH cTpaB, BUpoOiB 1 HaroiB. OcolnuBo 3 orisity
Ha YUCJIEHHICTh CKapr BiJ OaTbkiB 3100yBadiB OCBITM Ha HE3aOBIJIbHI
OpraHoJIENTUYHI NOKa3HUKA  MPOMOHOBaHOI  DKI  Ta  HamoiB.
HalinommpeHimmM 3ayBaKeHHSIM € «IIpicHICTB» cMmaky 1 apomary. Illo
JIOBOJII JIETKO TOKPAIIUTH 332 PaXyHOK BUKOPUCTaHHS celiil i npsiHoiis. B
TOH e dYac, HAIpHUKIal, MOXXE BHHUKHYTH IHUTaHHSA YH JO3BOJICHO
3aMOBJISITM 1 BUKOPHUCTOBYBATHM TaKy CICLII0 SIK Manpuka MeleHa abo
[anpuKa KOM4eHa MeJieHa, MO)KHa BHMKOPUCTOBYBATH Kapi MeJEHHMH uM
TIJIBKM Kapi MEJCHHH HDKHHMH, Nepelb YepPBOHMUH TOCTPHI MENeHUH 4u
CyMIIII MepIiB, 1TANIHCHKI TPaBH, XMeli-CyHelll Ta 0ajbsH, Toiio. Bubip Toi
YM 1HIOIOI CUPOBUHM HE MOKe OyTH IHTYITHBHHM, Ha pO3CYyI Kyxaps,
TEXHOJIOTa Y¥ METUYHOI CECTPH, HATOMICTh BiH Ma€ OyTH 4iTKO BU3HAYCHUM
y BIANOBIHUX HOPMATHUBHUX JIOKyMeHTaxXx. KpiM TOro, y KOHTEKCTi
Cy0’€KTHBHOCTI Cy/DKEHb BiJIIIOBIIAIILHUX OCI0 Mae OyTH periiaMeHTOBaHO
HE TUTBKH YiTKHI MepesTiK JO3BOJICHUX 1O BUKOPUCTAHHS MPSHOIIIB 1 CIIeIIiH,
a # anropuT™m niff BIOMOBiZambHUX 0Ci0 y pasi BiACYTHOCTI 3allUTyBaHOI
iH(opMallii y HASIBHOMY MEPEiKYy.

OnHak, Ha MPaKTHULIi 38 HASBHOT'O HEHAJIEKHOTO BPET'YJIIOBAHHS LILOTO
TIUTAHHS 1 17151 yHEMOXKIIUBIIEHHS OYIb-SKUX CHIPHUX MOMEHTIB, 3 OCTPaxoM
nepex KOHTPONIOIYUMHU OpraHaMH, Ta 32 HEMOXKIMBOCTI ITOCHJIATHCS HA
BIAMOBiITHY HOPMATHBHY IOKYMEHTAIII0 Yy IIbOMY INHTAaHHI, IMPAIiBHUKA
00STHbCS BUKOPHCTOBYBATH CIICIii Ta TPSHOIII 32 BUKITIOYECHHSIM JIaBPOBOTO
JIUCTA, TIEPI0 TyXMSIHOTO TOPOIIKOM 1 KOPHIT, sIKi Oy KOIUCH BIPOIIOBK
TPUBAJIOTO Yacy JO3BOJICHI 0 BUKOPUCTaHHS YXKe He YHHHHUMH HA ChOTOJIHI
HOPMaTHUBHUMH JOKYMeHTaMu. B Toil sxe yac, HaBiTh 32 YMOBH TaKHX 3aXO0IiB
Oesrekn 3 OOKy BIANOBIJANBHHUX OCIO, MIKOMAPIB MOXYTh HEHApOKOM
HapakaTH Ha HeOe3meky. AJUKe pUHOK YKpalHW 3alOBHEHHH NEpPEeBAXKHO
mpoaykToM Tiepepobku He Cinnamomum zeylanicyn (kopuiern), a
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Cinnamomum aromaticum (kaciero). [lepmna € TOporoBapTiCHOIO CIICITIEO 3
LIUPOKUM CIIEKTPOM KOPHCHHX BJIACTHBOCTEH, a Apyra — BiJI3HAYA€THCS
HU3BKOIO ILIHOIO 1 HAsIBHICTIO y CBOEMY ckiazi 3 Outbm Hix y 300 pasis
BHUIIOI0 KOHIICHTPAI€}0 TOKCHYHOI PEYOBHHH — KyMapuHy. Y pe3yibTaTi
B)KUBaHHA Kacii MOXKE CIIOCTEpIraTHCh 3allaMOPOYCHHS, TOJIOBHHMA Oijb,
po3Naj MUTYHKY TOIIO. 3 OIJISIY Ha TEHICPHUHA MPUHIUII OO0 OOpaHHS
JICIIEBIIIOT CHPOBHHH, 3aKOHOMIPHO, 1110 JIO 3aKJIa[iB HAIXOAUTH HE KOPHIIS,
a Kacis.

Orxe, mutaHHs (HOPMYBAHHS BHUCPITHOTO MEPETIKY JO3BOJICHHUX 0
BHUKOPHCTAHHSI CIIEIi#1 1 TPSHOILIB € aKTyaJIbHUM 1 MOTpe0ye NeTalli3oBaHoro
pO3’SCHEHHS, PO3MIIIEHOr0 Yy OCHOBHHX HOPMATHBHHX JIOKyMEHTaX:
[ocranosi un CaHiTapHOMY pETJIaMEHTi.

[Ipu dopMyBaHHI MEHIO 3TiIHO YMHHOI HOPMATHUBHOI JIOKyMEHTaIil
BUHUKAE MIUTAHHS I0JI0 BUY IIOKOJIA/1y JI03BOJICHOTO IS ITEHl MIKIIbHOT O
Biky. 3rigno JACTY 3924:2014 fimoBipHi Taki Bapialii MIOKOJay: TEMHOTO
(4OpHOT0), MOJIOUHOrO, O1IOr0, BHUIOTOBJICHOTO 13 KUIBKOX BHJIB
IIOKOJIAJIHUX Mac, MOPHUCTOro, 3 A00aBKaMM YW LIOKONAAy 3 HaYMHKAMH.
KosxeH 13 nmepesiueHUX BUAIB Ma€ pi3Hy Xap4oBy 1 610J10ri4Hy HiHHICTE. Kpim
TOTO, BIIKPUTUM € NUTAHHS IIOAO I'PAHMYHOI KOHLEHTpauii eMyabraropa
COEBOTO JICLMTHHY, PEKOMEHIOBAaHOI'O Aialla30Hy BMICTy Kakao TepTOro,
LIYKPiB, MOJIOYHOTO JKUPY, I03BOJIY HASIBHOCTI PO3MYIIyBaviB (HAIPUKIA, Y
mokonani Milka HasBHI TrigpokapOOHATH HATpil0 Ta aMOHIKO), 4YH
pEryJATOpiB KUCIOTHOCTI (HANpHKIaJ, TigpokapOoHary kaiito, E524), y
CKJIaJll IIOKONAY JUIs ITed IIKITBHOTO BIKY.

Takoxx y IlocranoBi Ne305 3a3HaueHO pPEKOMEHJALIIO MO0
CHOXKMBAHHS LIOKONAJY AITbMH IIKUIBHOTO BIKY TPW Pa3u Ha THXKICHb 3a
YMOBH 7-MH JIEHHOTO TiepeOyBaHHI y 3aKiaji OCBITU IUTSYMX YU 3aKiIanax
o3opoBiieHHs Ta BignounsHky (Jomarku 4 Ta §). BimnoBiaHo y 3akiamax
JOMIKIJIBHOI OCBITH PErJIaMEHTOBAHO JUTSI BYKUBAHHS [IOKOJAA TUTBKH JITAM
BIKOM BiJl 4 pOKiB y po3mipi 15r/mopiiist, a y 3akiiafax mjst JiTeil mKiIIbHOTO
Biky — 20r/mopiisi. B Toli ke 4ac BiIICYTHI HACTAHOBH IIO/O BKJIIOYCHHS
TaKoOro TMPOAYKTY Y pAIliOH XapuyBaHHS HITEH 3a YMOBH 5-TH 4H 6-TH
JEHHOT O TIepe0yBaHHA Y 3aKIai.

HeonHo3HauHMM € (OpMYITFOBAHHS IOAO CTPaB 3 NTHILI Ha MPEIMET
JOITyCTUMOCTI TTOTaBaHHS CTPAB 3 M sica IITHIIL 3 KICTOYKOK. Y J0omaTKax 10
HOPM 3a3HaueHO (popMy KOHTPOIIO MACH HETTO TOPIIii XapUYOBHUX MPOIYKTIB
JUIA TIPUTOTYBAaHHS TOTOBHX CTpaB Ta BHPOOIB abo Maca HETTO MOPIIi
roToBOr0 BHUpOOYy/cTpaBu (y pa3i 3a3HA4eHHSA) UL BiAIMOBIMHOI BiKOBOI
TPYyIH, OTHAK, LIe HE € IPSIMOI0 3a00pOHOI0 Ha MPOIO3HIIII0 TTOAIOHNX CTPaB.

[oTpedyroTes TapMoOHi3alii YMHHI HOPMATHUBHI JOKYMEHTH MO0
MOXIIUBOCTI BHKOPHCTaHHS CYONpOIYKTIB, KOHCEpBOBAaHMX TOPOLIKY i
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KyKypyzm3u. Tak, Hanpukiaz, y unHHIN [HeTpyKii 3 opranizamii xapayBaHHs
JiTel y MOIIKUTBHUX HaBYAIBHUX 3aKiajax, 3aTBep/keHoi Bix 17.04.2006
Haxazom Ne298/227, n.1.17 no3BoseHi 10 BUKOPUCTAHHS KOHCEPBU M’ SICHI,
PpHUOHI Ta OBOUEBI SIK BUHSITOK IIPH BiICYTHOCTI CBI’KOI aHAJIOTIYHOT CHPOBUHH
3a yMOBM TIONEPEOHHOI TEpMi4HOI OOpOOKM TIpM BUKOPHUCTAaHHI Y
MIPUTOTYBaHHI TepHmmX i Ipyrux crpaB [6]. B toii xe wac [locTanoBoro
Ne305, sika TakoXX peryiroe MUTaHHs OpraHizamii Xap4yBaHHs JOMIKUIBHSIT,
.47 3a00pOHSEThCS TX BHKOPUCTAHHS. B TOW e yac, 3a YMOBH YaCTHX
nepe0oiB eNeKTPOKUBIICHHS B YMOBax BiliHHM, sIka TPHBAE BXKE TPHU POKH,
3a0e3neueHHs1 IKOCTi HeoOpOOJIeHOI CHPOBHHHU € NPOOJIeMaTHUHUM. Tomy
OOTpYHTOBaHMUM € 3[IMCHEHHS 3amacy KOHCEPBIB  IIPOMHCIOBOTO
BUPOOHMLITBA, SIK pUOHHX, M’SICHUX, TaK 1 IJI0I00BOYEBUX (KOHCEPBOBAHOT'O
TOPOLIKY 1 KYKYPY/3H).

AHaNOriyHi CynepeyHoCTi € 3 MUTaHHS BUKOPUCTAHHS CYyONPOAYKTIB
y MeHto fiteil. 3 ogHoro 6oky y [Tocranosi 305 BincyTHs npsiMa 3a60poHa
J0 BHUKODHUCTaHHS CYONpPONYKTIB, aje 3 IHIIOro OOKy 3a YMOBH IX
BUKOPHUCTAHHS, iX HEMOXJIHBO OOJIKOBYBaTH, 0O BOHH HE BXOISITH M0
JKOIHOI 3 KaTeropiii crpaB, HOPMH CIOXKHMBaHHS SIKHX MalOTh OyTH
JorpuMaHuMu. Haromicte y 3razganiii yxke Inctpykuii m4.7 € mo3Bin
CTOCOBHO BHKOPHCTaHHS CYOIPOJYKTIB, ajieé BUKJIIOUHO MEYiHKU 1 SI3UKA.
[MoxiGHi mpoTUpiYUst MaIOTh OYTH BUKITIOUEHI.

BigcytHs Takoxk iH(opmalis 100 MOXIHMBOCTI MPUTOTYBAaHHS
OynbiioHiB 3 puOHOI Ta M’sicHOI cUpoBUMHH. Tak, y HPUMIPHOMY MEHIO
[HCTpyKIii y KITBKOX psiikax € BKa3iBKa Ha MOXIIUBICTh BUKOPHUCTAHHS
M’sicHoro Oyinbitony. Y IlocraHoBi B3araii BiAICYyTHI OyJb-sIKi 3raJiKH PO
MOXITUBICTh BUKOPHUCTAHHs IX BHKOPHCTaHHS. BIAMOBIIHO y omepaTtopiB
PHHKY IIOCTa€ JIOTIYHE 3alHUTaHHA LIOJ0 MOXKIUBOCTI BHUKOPHUCTAHHS
OyNbiiOHIB 3 M’sica, ITHIIi, puOH M 0BOUiB. He po3KpHUTHM TaKOX € TIMTaHHS,
sKi came OyTbHOHM MOXYTH OyTH 3alpONOHOBaHI AITAM: M’SICHI, M’sCO-
KICTKOBI YHM KICTKOBI, a TaKOX $IKOI0 NOBHHHA OyTW iX KOHIIEHTpAIIif,
pexumu  30epiraHHs, YW MOXJIMBUM €, HalpUKIad, IPUTOTYBaHHA
BHCOKOKOHIIEHTPOBaHHUX OYIBHOHIB (hfoMe 1 HACTYIHHM PO3BEACHHSAM IpH
NPUTOTYBaHHI IEPIINX CTPaB BOPOAOBXK TIKHA. Lli MOMEHTH MaroTh 3HAHTH
BimoOpaxenHs y [loctanoi abo y CaHiTapHOMY pETITaMEHT.

Bix omeparopiB pHHKY 4acTO HAJXOOHWTh MUTAHHS MIOAO JO3BOIY
MIPOTMIOHYBATH y MEHIO OOPOINIHSHI CTpaBH, TaKi SK MEIbMEHI Ta BapCHUKH.
3rigHO 3araTbHONPHUHATOI Kiacu(ikamii cTpaB Ta BHPOOIB, BapeHHKH,
TIeTEMEH1, MIMHYHUKH, TadyIIKA TOIIO BiIHOCATHCS JO TPYIH OOPOITHSHIX
crpaB. I1.47 IloctaHOBH KaTeropmyHO 3a00POHSETHCS BUTOTOBIEHHS 1
peasizamis MIUHIIB i3 CHPOM M’ SIKHM, CHPOM KHCJIOMOJIOYHUM a00 M SICOM.
Haromicts 3 inmoro 6oky [loctaHoBa 4iTkO 3a3Havae, IO MPUTOTYBaHHS
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OOpOIIHSHUX cTpaB 1 BUpOOiB mependaueHo TUTBKK ISl CHiJAHKY Ta/abo
MiBEYIpKY 1 BHUIOTOBISEThCS abo 3akimazoM, abo OIepaTopoM PpHUHKY
Xap4oBHX MPOIYKTIB, SKWI 3MIIICHIOE TOCTauyaHHS TOCIYT 3 Xap4yBaHHS.
Tobto iHII GOPOIIHSHI CTPaBH JI03BOJICH], 30KpEMa TIeNbMEHI 1 BapeHUKH. B
ToH ke yac, 1.3 1.11. 10 [opsiaky opraHizanii xapuyBaHHS y 3aKJaiaXx OCBITH
Ta JUTSYMX 3aKJIaJaX O3JIOPOBIICHHS Ta BIAMOYMHKY, 3aTBEPIKEHOTO
[MocTanoBoro Ne305, 3a00pOHSIETHCST 3aMOBIISITH Ta PEATi30BYBAaTH OY/Ib-sIKi
TEXHOJIOTIYHO-00pOo0JieHI M’sICHI Ta puUOHI XapyoBi MPOXYKTH. T0OTO
MeTbMEH1 MPOMHUCIIOBOrO BUpOOHMITBA, ski 3rimHo JACTY 4437:2005
KIacuQiKylOTbCcsl K TEXHOJNOTIYHO-O0pOOJIeHI M SICHI INPONYKTH, €
OJTHO3HAYHO 3a00pOHEHMMH. BUXOAWTH, 1110 32 YMOBHU BiJICYTHOCTI YiTKOI
3a00pOHHM, TIIeNIbMEHI MO)KHa TOTYBaTH, aje CaMOCTIiHHO, a He
BHUKOPHCTOBYBAaTH MPOMUCIOBOIO BHpoOHUITBA. OIHAK, YOMYCh yCi HOBI
30ipHUKHM PEUENnTyp OMHHAIOTh TaKWil MPOAYKT. HaTomicTh MpOMOHYOTH,
HaNpUKJIaJ, PEeUeNTypH COJOJKHX BAapeHUKIB 3 CHPOM, SKi 32 YMOBH
BUKOPUCTAHHS BHKIIIOYHO MLIJBHO3EPHOBOr0 OOpOIIHA, HE € TPHBAOIUBO
NyXKuMH, OimuMu 1 Maroth crnenmdiuauii npucmak. Came TOMYy
pallioHABHUM 3 TOYKM 30py OajlaHCy OpraHOJNENTHYHUX TOKAa3HHKIB €
KOMOiHaIlisl TicTa 3 LJILHO3EPHOBOrO OOpOIIHA 1 M’SICHOI HAaYMHKU MpPU
MIPUTOTYBaHHI METbMEHIB.

BucnoBkn. Orxe, BHSBICHO 1 OOIpYHTOBaHO HEOOXIIHICTh
CHCTEMHOTO MiIXOMY 0 BHPILICHHs MPOOJEMHUX ACIEKTIB PEryIsiTOpHUX
HOpM y cdepi Xap4dyBaHHs HIKOJSIPIB. 3 OMVIsAY HAa BUCBITIICHI HEJOJIKH,
BUSBJICH] y YMHHUX HOPMAaTHUBHHUX JOKYMEHTaX, IO PEryjlIioloTh BHOIp Ta
BUKOPHCTAHHSI NPOJYKTIB Y MEHIO IIKUIBHUX 3aKJa/IiB, HEOJAHO3HAYHICTh Y
BU3HAYEHHI JIOMYCTUMUX TPSHOIIB 1 CIelid, BUAIB MIOKOJAIy, CTYIEHIO
000B’513k0BOT OOPOOKHM MTHII TOIO, HATAIBHOK € TOTpeda y 3AilCHEeHHI
yTOYHEHb Y YHMHHUX HOPMAaTHBHHX JOKyMeHTax. bepyunm 1o ysaru
3aikcoBaHI  HEY3TO/DKEHOCTI 100 BUKOPHUCTAHHS CyONpPOAYKTIB Ta
KOHCEpBIB y pallioHaX XapuyBaHH:, HEOOXiTHE 3MICHEHHS rapMOHi3amii Ta
YTOYHEHHSI HOPMAaTHBHO-TIPaBOBOi 0a3u 3 METOI 3a0e3NeueHHs BHCOKOi
SIKOCTI XapdyBaHHS INKOJSPIB Ta BHUKIIOYEHHS MOXKIUBHX WPOTHUPIY Yy
BHUMOTaX JI0 XapuOBHUX MPOIYKTIB.
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TH)KEHEPHO-TEXHIYHE 3AFE3ITEYEHHA TEXHOJIOT'TH
XAPYOBOI IHYCTPII

YK 620.197.

EKCTPAKT BUHOTI'PAIHUX KICTOYOK
Y IPOTUKOPO3IMHOMY 3AXUCTI CTAJIEA

0O.M. Caguenko, O.1. Cuza, 0.0. Kopoanos, O.B. boromoJio

Ompumanuti  600HO-CRUPMOBULL  eKCIMPAKIM  GUHOSPAOHUX — KICMOYOK €
eghexmusHUM 3aC0O0M 3aXUCMY MEMANi@ 8i0 KOPO3ii, CMYNIiHb 3aXUCHY CMAHOBUMb
93,6 - 97,3 % 6 3anexncnocmi 6i0 eudy cmani. Hasasnicme 3Haunol Kitbkocmi peuogun
nonigheHonbHol npUPoOU 8 eKCmpaxkmi 6UHOZPAOHUX KICMOYOK, sKi 3a6e3neuyioms
VMEOPEHHs NACUBHO20 3AXUCHO20 WAPYy HA NOBEPXHI cmani NiOMBepOHCeHO
Xpomamozpa@iunumu 00CIiONCEHHAMU.

Kniwouogi cnosa: excmpaxm e6unocpaonux Kicmowox, iHeibimopu Koposii,
nonighenonu.

GRAPE SEED EXTRACT IN ANTI-CORROSION PROTECTION
OF STEEL

0. Savchenko, O. Syza, O. Korolev, O. Bogomolov

At food industry enterprises, it is possible to use only environmentally safe
inhibitors, for example, of plant origin, for anti-corrosion protection of metal
communications and equipment. The purpose of the scientific research was to obtain
grape seed extract and to study its anti-corrosion effect on the stability of steels used
for manufacturing equipment of food enterprises. According to the chromatographic
study, the water-ethanol extract of grape seed powder contains terpene alcohols,
aldehydes, phenolic acids, flavonoids, stilbenes, etc. The maximum value of the total
content of polyphenols is observed in the extractant with the content of water and
ethanol in a ratio of 50:50, which is equal to 42.3 mg/g in gallic acid equivalent per
1 g of dry powder. That is, the content of polyphenols is almost 4.5% of the mass of
dry substances of the powder in the equivalent of gallic acid. Therefore, in the future,
a 50% water-ethanol solution (1 mass part of dry powder / 10 mass parts of
extractant) was used to obtain inhibitors.

Gravimetric and electrochemical (polarization resistance indicator P5126)
methods were used to evaluate the anti-corrosion properties of the extract. It was
found that the optimal amount of grape seed extract in 0.1 M HCI solution for
corrosion protection of steels is 30 g/l, the degree of protection is 93.6 - 97.3%
depending on the type of steel. Thus, the water-alcohol extract of grape seed powder
obtained by us is an effective means of protecting metals from corrosion. The presence
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of a significant amount of substances of a polyphenolic nature and terpenes in the
extract ensures the formation of a passive protective layer on the surface of the steel.
Key words: grape seed extract, corrosion inhibitors, polyphenols.

ocTanoBka mpodiaemu y 3araapHOMy BHIJIsAAi. [IpommcioBicTh
VYkpainu HapaxoBye JeKiuIbKa THCSY Xap4yoBUX minnpueMcts [1]. Ha sxamb, y
0arathbOX BWIIAZKAX Ha MIINPUEMCTBAX 3YCTpiYaeThcsl He Crifike a0 il
arpecCUBHUX CEPEIOBHII OONaJHAHHS 1 3aMiHa HOro B HAMOJIDKYMN Yac HE
ianyetbest. [Topsin i3 HepykaBiFOUMMU CTaJISIMK JTsl BUTOTOBJICHHST 00J1a JTHAHHS
Xap4oBOi IPOMHCIIOBOCTI BUKOPUCTOBYIOTh MaJIoByTJienieBi — cranb 20 ta Cr3,
SIKI HEJIOCTaTHBO CTIHKi /10 KOpo3ii [2]: y BUpOOHUIITBI COJTi, CIIUPTY Ta JIKEpO-
ropilyaHux  BHpOOIB, I[yKpy, TmHBa Ta OE3aJKOTONBHHX  HATIOIB,
OXOJIO/DKYBAJIBHUX ~CHCTEMax ToIIO. HaBiTe i CIUIABIB  IMiJABUILICHOI
KOpO3iifHOI CTIMKOCTI icHye HeOe3neka pyHHyBaHHs B arpeCUBHUX HMPHUPOIHUX
(TIOBiTpS1, BOMOIMMHU, IPYHTH) Ta TEXHOJIOMTYHUX cepenoBuinax [1, 2].

BinoMmo, 110 cepenoBuIa Xap4oBHX BUPOOHUIITB XapaKTEPUIYIOTHCS
miaBuieHo0 arpecusHictio [1]. Le o6yMOBneHo 3aCTOCYBAHHAM pi3HUX
TEMIIEPATYPHUX pC)KI/IMlB Xap‘JOBI/IX TCXHOHOFII/I HaHBHICTI) MpoLeCy pyxy
CHPOBHHHM Ta T'OTOBOI npo;[yKuu TpuBaje 36ep1raHHﬂ TEXHOJIOTIYHHX
CEepeNOBHUIL Y HEPYXOMOMY CTaHi, pi3Ha KHCJIOTHICTh PO3YMHIB Ta iHIIMMH
(akTopamu. 3a YMOB KOpO3ii, 30UIBIIYIOTECS BTPATH LIHHOI MPOIYKIII,
BUTpATH Ha OUMILIEHHS, MUHKY 1 Je3iH(eKiito oOnagHaHHs, a MPOLYKTH
KOpO3ii MOXKYTh 3a0py/IHIOBATH TEXHOJIOTIUHI CEPEOBHILA, MOTIPIIYIOYH TX
OpTaHOJIENTUYHI BIACTUBOCTI 1 CAHITAPHO-TITIEHIYHI TTOKA3HUKH.

AHani3 ocTta”Hix pgocaimxeHb i mnyOaikaniii. 3acrocyBaHHA
1HTI0ITOPIB € epEeKTUBHUM 3acO00M 3aXMCTy MeTalliB Bij koposii [3, 4]. Ha
MAPUEMCTBAX XapUOBOi MPOMHUCIOBOCTI MOXJIMBE BHKOPHCTAHHS TITBKU
0e3MeyHHX 3 eKOJIONIYHOI TOUKH 30py 1HT10ITOPIB, HAIPHKIA]], POCIUHHOTO
moXo/pKeHHS. Tak, B OCTaHHI POKM 3 POCIMHHOI CHPOBHHHU pPO3pOOIEHI
iHTiOiTOpH  KOpO3ii HAYKOBIMIMH JIHIMPOMETPOBCHKOI  MeETaIypriifHOL
akazemii, YepHITiBCRKOr0 HAIiOHAJHFHOTO TEXHOJOTIYHOTO YHIBEPCUTETY,
HamionansHoro TtexHiyHOro YyHiBepcurery «KuiBCbkmMH mMONMiTEXHIYHUN
inctutyt», ®ismko-mexaniunoro iHcturyry iM. [.B. Kapmenka HAH
Vkpainu (M. JIsBiB) Ta in. [5-10]. KoxkeH 3 HMX Mae TeBHI HETONIKH i
3aCTOCYBaHHS iX Yy XapyoOBid MPOMHCIOBOCTI OOMEXYETHCS HETPHUBAIHMU
TepMiHAM{ TPUAATHOCTI; HEBIAMIOBIIHICTIO OPTaHONCHNTHYHHUX ITTOKA3HUKIB
(pi3Kkuii Ta HEMPUEMHUH 3arax); BiACYTHICTIO OOTPYHTOBAaHUX CaHITapHO-
TITi€EHIYHNAX Ta TEXHOJOT1YHUX BUMOT.

ToMy aKkTyanbHUM 3aBIAHHSAM € TPONOBXKEHHS JOCHIIHKEHHS
TIPOTUKOPO3iHUX BIACTHBOCTEH POCIMHHOI CHPOBHHH, 1110 BUKOPHCTOBYETHCS
B XapyoBUX BHPOOHHMIITBAX Ta CTBOPCHHS €(EKTHUBHHUX, ACHICBHX, OC3MEYHHX
1Hri6ITOpIB KOpO3ii SIK IpK BUPOOHHMITBI, TaK i 3aCTOCYBaHHI.
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MeTol0 HayKoBOro mOIIYKY OyJI0 OTpUMaHHS EKCTPaKTy
BHUHOTPAJHUX KICTOYOK 1 JIOCIiKEHHsI IPOTHKOPO3iHHOrO BILIMBY HOTO Ha
CTIWKICTh CTallel, SIKi BAKOPHUCTOBYIOTHCS JJIsl BUTOTOBJICHHS 00JatHaHHS 1
KOMYHIKaIlill Xap4OBHX ITiAMPUEMCTB.

Buxuiag oCHOBHOTO MaTepiaty KociKeHHs1. J[J11 BUTICHHS aKTHBHIX
JHIOYMX PEYOBMH 31 CKJI4Jy pOCIMHHOI CHPOBHMHU 3aCTOCOBYIOTBCS O€3Mid
TEXHOJIOTIYHHUX 3aXOJiB, ale HAWOUIHII eeKTHBHUM, IPOCTHM 1 JIOCTYIIHHM €
Mertoa exctpakiii [11] — me mporiec, o 3a0e3neuye po3UUHEHHs, IECOPOII0 Ta
JMQY3it0 KOMIIOHEHTIB POCIIMHHOI CUPOBHHH (pHC. 1).
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Puc. 1. PocinHHA KJIITHHA B eKCTPareHTi

B xapuyoBuX TEXHONOTisX BHUOIp pPO3UMHHUKA OOMEXEHHM, SK
NpaBWIIO, BOJOIO, €TaHOIOM abo ix cymimmno. [Ipomec ekcrpaxiii
MIPOBOJIMIIM TIPU MEPEMILTYBaHHI MiATOTOBIEHOI Ta MOAPIOHEHOI POCIUHHOT
CHUPOBUHHM 32 HAasBHOCTI HEOOXiJHOI KUIBKOCTI €KCTpareHty (BOJHO-
COUPTOBHOTO po3uuHy). Jlami 3acrocyBamu omepamii  QimbTpamii Ta
JeKaHTaIli] eKCTPAKTY.

KoMnoHeHTHHI CKIaj JETKHX PEYOBHH POCIMHHOIO EKCTPakTy
MOPOLIKY BUHOIPAJHUX KICTOYOK BCTAHOBHIIM 38 IOTIOMOT'OI0 XPOMAaTO-Mac-
cnexTpoMeTpii Ha razoBomy xpomatorpadi “FINIGAN FOCUS” 3 mac-
cenekTuBHUM  JerektopoM (Gipmu Termo Electronics. Busnaunnm
eKCTPaKTHBHI PEYOBUHH, IIOPIBHIOIOYH TIKK HA XPOMATOTrpami i Mac-CIeKTpu
OKpEeMHUX KOMITOHEHTIB 3 pe3yJabTaTaMu /IS €TAIOHHUX CIIONYK y Oi0mioTeri
Mac-criekTpiB “NIST-5". Busnauanu KidbKiCHAH BMICT aKTHUBHUX PEUOBHH
eKCTPaKTy METOAOM BHYTPIIIHBOI HOpMamizamii Ioiom TmikiB  0e3
3aCTOCYBaHHS KOPUT'YBaJIbHUX KoedimieHTi [12].

PesympraTt XpomaTtorpadiuHMX JOCTIDKeHb I BCTaHOBIICHHS
XIMIYHOTO ~ CKJaJy eKCTPAaKTy TMOpOIIKY BHHOTPAIHUX  KiCTOYOK
TpeacTaBIeHi y Tabmumi 1.
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Tabmmrs 1

Po3nmdpyBanng XpoMaTorpam 3pasKy eKCTpPaKTy HOPOLIKY
BHHOTPA/IHHX KiCTOYOK

ik Ha3zpa xomMnoHeHTY Hac yrpumysars . KiHLKiCHe o
T, XB criBBigHOIIEHHS, Yo
1 Tekcanain 9,58 0,1
2 Bensoituuii anpaerin 10,26 2,3
3 DEHIICTUIIOBUH CITUPT 11,39 1,3
4 | d-Maunosa 13,00 1,4
5 By3koBuii anbneruy 13,46 3,7
6 Kamden 13,89 0,7
7 Kopuunuii anpaerif 14,01 4,0
8 | Kapsakpon 14,59 4,0
9 E-iutpaiib 14,92 1,2
10 | Hepon 15,56 5,0
11 | T'epanion 16,06 51
12 | Bopueon 18,24 1,0
13 | Jlinamoon 18,32 1,2
14 | I'ajioBa KMCJI0TA 18,69 5,2
15 | OxkrazgexkaHoBa KHACIOTA 19,60 3,3
16 | JIu"oseBa kucnora 18,09 1,2
17 | I'ekcazexanoBa 18,24 2,1
KHCIIOTa
18 | (92)-OxraneneHoBa 19,62 2,0
KHCIIOTa
19 | PecBepaTpoa 19,21 1,2
20 | JlinoneHOBa KUCIOTA 16,74 0,1
21 | ExaroBa KHCJI0TA 18,81 2,2
22 | o-kapuoduieH 21,01 1,0
23 | KBepueTtun 23,07 5,0
24 KBepuernn-3- 23,15 6,0
MOHOLJTIOKO3H T
o Kgepuerun-3- 23,49 3,1
MOHOLJIIOKYPOHO3H/T
26 | o —TeprneHHon 23,94 1,0
27 | Karexin 24,16 2,0
28 | Emikarexin 24,46 2,5
29 | Kemndgepoa 24,49 6,9
30 | MupuuuTus 24,84 5,7

* )KUPHUM HIPHAGTOM BHIIICHI 1O ()EHOBHI CIIOTYKH
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Jlo cknaxy BOZHO-ETaHOJOBOI'O €KCTPAKTy IOpOIIKa BHHOTPAIHUX
KiCTO4OK (puC. 2) BXOIATH QJIBJETiIHN, TEPICHH, (EHONbHI CIIOTYKH:
(aBoHOIM, CTHIOEHH, (r1aBaHOH, (PEHOITBHI KUCIOTH Ta iHII PEYOBHHH.
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Puc. 2. Inentndukanis cnoayk nomaigeHoIbHOI IPUPOAH eKCTPAKTY HOPOIIKY
BHHOI'PAIHUX KiCTOYOK (B 1y’KKaX — Yac yTPHMAHHS B XB.)

3a pe3ynbraTaMu TOPIBHSIHHS IUIONII MiKiB HA XpoMaTorpamax Juis
OTPUMAaHHS KUIbKICHHOTO CIIBBIJIHOIIECHHS Mi KOMIIOHEHTaMHU €KCTPaKTy
BUHOTPAJHOTO MOPOIIKY BHSBWIM, IO 32 KUIBKICHAM BMICTOM PEYOBHHH
YTBOPWJIM HACTYIMHHMH psii BiJl OUIBIIOrO 1O MEHIIOro: KBEPLETHH-3-
MOHOTJIIOKO3U; KeMII(epor; KBEpPLETHH; MUPHLUTHH; TajoBa KHCIOTa;
KBEpLIETHH-3-MOHOTJIIOKYPOHO3H;  pecBeparpoil  (emaroBa  KUCJIOTa);
KaTexiH (emKaTexiH).

PedoBUHM eKCTpakTy BHHOTPAIHOI'O TOPOIIKY, SKi imeHTH(iKoBaHi
XpoMmaTorpagiuHUMH MeTojaMH 30iraroTbCsi 3 OCHOBHHUMH KJlacaMu
OMi()CHONBHUX CIIONYK BIAOMHX 3 JITEpaTypHX DKEpeN Pi3HHX COPTIiB
BuHOTrpary [13].

3aranpHy ~ KIIBKICTP  TONI(EHONBHUX  PEUOBHH  BU3HAYAIH
CIIEKTPOPOTOMETPUIHIM MeTomoM 3 peaktiBoM Folin-Ciocalteu [14]. o
0,1 Mr AocHi/KyBaHOI'O PO3YUHY, CTAHIAPTHOTO PO3YMHY a00 PO3UUHY
nopiBHsHHEA Aomanmu 0,5 mr peaktuBy Folin-Ciocalteu Ta 2,0 Mr Boam.
Excrpaktn pozbaBunum B 10 pasiB 1 BUTpUMYyBaIM NpH KiMHATHIN
TemrepaTypi mporsrom 8 xB, npubaBwian 1,5 mMr 20% BOJHOrO pO3UMHY
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HaTpiit kapOoHaTy. Brpumanu pozurau 30 XB B TEPMOCTATI 3a TeMIiepaTypu
45+0,2 °C. BuMiproBajiy ONTHYHY T'YCTHHY 32 JIOBXXHHH XBHJII CBITIIAa 765 HM
Ha criekrpogdoromerpi CD-46 micnst HAOYTTS pO3UNHAMU CHHBOTO KOJIBOPY.
Busnauanu 3aranpHy KUTBKICTH MOMiI()EHONIB y €KCTpakTaX B MI TajlOBOi
KHCIIOTH B IIEpepaxyHKy Ha OJMHHII0 MAaCH CyXOl PEYOBHHH IOPOILIKY
BUHOTPAJHUX KICTOYOK (TajoBoi KHCIOTH ekBiBajieHT, Mr/r CP) 3
3aCTOCYBaHHSIM KoedillieHTIB JIHIHHOI perpecii 3aJeXHOCTI ONTHYHOL
T'YCTHHH BiJl KOHIIEHTpAIlii CTAaHJAPTHUX BOAHUX PO3YHHIB IaJOBOi KHCIOTH:
slope 0,001036 Ta intercept 0,00262.

HocnipkenHs 3arajqbHOi  KUJIBKOCTI TNONMI()EHONIB B €KCTpaKTax
MIOPOIIKY BHHOTPAJHUX KICTOYOK BiJi TEMIIEpPAaTypH IOKa3ajl MOHOTOHHE
3pOCTaHHS  KUIBKOCTI ~ €KCTParoBaHWX  pPEYOBMH 3  IMiABHIIECHHSAM
TemIepaTypy. MakCHMabHOIO TEMIIEPATYPOIO, 32 SKOT MOYKJIMBE BTy EHHSI
excTpatuBHUX pedoBuH € 333 K, sgxa oOMexye TepMiuHy CTilKicTh
noJTi(heHONBHUX CIONYK.

Jyist BUSIBJIGHHST ONTHMAJIBHOTO CITIBBIJIHOIIEHHS CKJIaJIOBUX BOJIHO-
CIHUPTOBOTO E€KCTPAKTY NOCIIIKEHO 3aJeXKHICTh KiJIbKOCTI TOJi(eHONbHUX
PEYOBUH B EKCTPAKTi Bijl CITIBBIIHOIIEHHS €TaHONY 1 BOJM Y BOJHO-
CIHPTOBUX pO3YUHAX (pHC. 3).
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Puc. 3. 3arajibHa KiIbKiCTh M0/1i()eHOTIB Y €KCTPAKTaX BUHOIPAIHUX KiCTOUOK
3a temneparypu 333 K

MakciMaiibHe — 3HAYeHHS ~ 3araibHOi  KUTBKOCTI  Tonmi()eHOiB
CIIOCTEPIraeThCsl B €KCTPAreHTi 3 BMICTOM BOJW Ta €TAHONY Yy CITiBBiJHOIICHHI
50:50. 3aranpna KinpKicTs nomidenoniB y 50 % posunHi etaHony ckianae 42,3
MI/T B €KBIBAJICHTI T'aJIOBOi KUCJIOTH y MEpepaxyHKy Ha 1 T' CyXOro Imopomky
BHHOTPAIHMX KicTO4OK. OToKe, MOPOIIOK BUHOTPaHNX KICTOYOK MicTHTB 4,5%
ToNi()eHONIB B €KBIBAJICHTI TAJIOBOi KUCIOTH. TOMY B TONANBIIOMY IS
OTpUMaHHs iHriGiTopiB BUKOpHCTOBYBamk 50 % BomHO-eTaHOMbHMIA po3unH (1
Mac. 4. cyxoro nopomky / 10 Mac. 4. ekcTparesra).
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Jnst  OLiHIOBaHHS NPOTHUKOPO3iMHHUX BIIACTHBOCTEH EKCTPakTy
BHUHOIPATHUX KiCTOUYOK 3aCTOCOBYBAIH rpaBiMeTPUYHUI Ta
eNeKTpOoXiMiuHui (1HaMKaTop nomsgpusauiitnoro onopy P5126) meronu. s
00poOKM pOOOYMX TIMOBEPXOHb OONATHAHHSA XapUOBHX IiIIPUEMCTB
BHUKOPHCTOBYIOTh XJIOPHIHY KHCJOTY B SIKOCTI JA€3iH(iKyH04oro 3aco0y.
Tomy B stkocTi pobounx cepenoBuil gocaimpKyBanmy 0,1M po3unH XI0pUIHOT
KHCJIOTH 3 JTOJJABaHHAM PO3POOJICHOTO iHT10ITOPY.

Kopogiiiti BUnpoOyBaHHs MPOBOIHIN MPABIMETPUYHIM METOIOM Ha 3pa3Kax
craini Crt3 3a Temneparypu 273 K.

IBuaKicTh KOPO3ii oriHoBaM 3a Gopmyinoro Kn = (M1 — my)/ S-t, e
K — mBHIKICTH KOpO3ii, T/(M2-TO); M1 — Maca 3pa3ka [0 BUIPOOYBaHHS, T;
M2 — Maca 3pa3Ka MicjIsl BUIPOOYBaHHs, T; S — IUiolia NoBepXHi 3paska, M%; t
— TPUBAJICTh JOCIIIKEHHS, TO.

EdexTuBHICTh POTHKOPO3iiiHOT 3axucHOI 1ii 1HribiTOpa BU3HAYAIH
3a crymereM 3aXucty: Zm = [(Km— K1) / Kn]-100%, ne K, K i — mBuaxicts
Kopo3ii 3a BTpaTOr0 Macu MeTaly Oe3 iHriGiTopy Ta 3 iHTiIGITOpOM,
BizmoBiaHo, /(M2 TOx).

Pe3ynbTaTi rpaBiMETPUYHHX JOCIIKEHb €()EeKTUBHOCTI 1HTiOYI04OT
Ji1 eKCTPaKTy MOPOILIKY BUHOTPAIHUX KICTOUOK 3a Temneparypu 293 K na
cram Cr3, 12X17, 08X18H10, 12X18H10T HaBeneni y tabauui 2 (4ac
EKCIO3HUIIT 3 TOAUHH).

Burpumani 3pasku B 0,1 M posumni HCI Ge3 inribitopy BKpHTI
MyXKUMH, TEMHO CIpUMH MPOAYKTaMHU KOpo3ii. Y iHri0OBaHUX pO3UMHAX
3pa3kd  CTaji IIOKPUTI MIIIHUMHU, DIBHOMIPHUMH, MAaTOBUMH CipHUMHU
rtiBkamu. [1IBuaKicTh KOpO3iT pH 1IbOMY CIIOBUTBHIOETHC Y 1,85-38,5 pasis
3aJIeKHO BiJl KUTBKOCTI 1HT10ITOPY 1 MApKH CTaII.

BusBieHo, mo onNTUMaNbHAa KUTBKICTh EKCTPAaKTy BHHOTPAIHHX
kictogok y 0,1 M pozunni HCl mis mpoTHKOpO3iHHOTO 3aXHCTy CTayiei
cxnazgae 30 r/n. [pu migBUIeHH] KOHIIEHTpaIlii iHTi0yro4oi 106aBoku 110 50
/M criocTepiraiu He3HAYHE 3HIDKEHHS CTYIICHS 3aXHCTY.

Tabmums 2

I[IporukoposiiiHa edeKTUBHICTH eKCTPAKTY NOPOLIKY BUHOTPAJHUX KiCTOYOK
Ha craisx y 0,1M po3uuni HCI

Cin, K, Cryninb Koeimiear
Crans r/n | r/(m*rom) | 3axucTy, Zm, raJbMyBaHHsI
% KOpO3ii, Ym
- 20,834 — —
10 7,275 65,1 2,864
Ct3 20 3,968 80,9 5,250
30 1,083 94,8 19,22
40 2,021 90,3 10,31




152

50 2,605 87,5 7,99
— 32,532 - -
10 17,530 46,114 1,856
12X17 20 13,316 79,067 2,443
30 0,846 97,4 38,453
40 3,383 89,6 9,617
50 7,091 78,2 4,587
- 10,307 - -
10 4,417 57,1 2,333
12X18HIOT | 20 1,472 85,7 7,000
30 0,659 93,6 15,640
40 0,948 90,8 10,872
- 16,933 - —
10 4,417 73,9 3,833
08X18H10 | 20 1,104 93,5 15,333
30 0,813 95,2 20,827
40 1,608 90,5 10,531

Hocnimxenns monsipusaniinoro onopy Rp mns crami 20 y 0,1 M
PO3YMHI XJIOPUIHOI KUCJIOTH MIiATBEpAMIA HAWBUILY e(QEeKTUBHICTH il
iHridiropa 3a koHuenrpanii 30 1/n (puc. 4), Xoua Ha MMOYATKOBOMY eTami
MPOTSTOM JIBOX TOIWH Kpallli 3aXKMCHI BJIACTUBOCTI CIIOCTEPIraJiuch Y
pO34MHI 3 KOHIIEHTpali€to iHridiTopa y 20 r/1.

Puc. 4. Monsipusaniiinuii omip crajui 20y 0,1 M HCI (kpuBa 1) Ta 3

Nonspusayiinni onip Rp, Om

16000
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3 4 5
Yac sunpobysamb, roAMHK

J0IaBaHHAM Pi3HOI KiibKoCTi iHridiTopa, r/n: 2 — 20; 3 —30; 4-40; 5-50
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Tennenmis, sika Oyia BUSBIIEHA ITi]] 9acC TPaBIMETPUIHUX JIOCIIIIKEHB,
o mpy 301IbIIEHHI KOHLEHTpalil iHri0iTopa y po34MHI KHCIOTH 3aXHCT
crani 20 3MeHIIyeThes miaTBepannack (kpusi 4 i 5). Ipotsrom nepmmx 2-3
TOAWH CIOCTEpIraJii 3MEHIIEHHS IOJSPU3AIiiHOTO OmOopy, SKEe Y
noAajbpIIoMy HaOyBao ctaiux 3HaueHb. Ha moBepxHi 3pa3KiB yTBOPHUBCS
3aXUCHUAN MAaTOBHI MEXaHIYHO MIIHUH IIap HACHYCHOTO CipOro KOJIbOpPY.

OTpuMaHi pe3yNbTaTH IMOSCHIOIOTHCS HACTYIMHHUM MEXaHI3MOM i
iHTi6iTOpa. KOMIIOHEHTH POCIMHHHX €KCTPAKTIB a/IcOPOYIOTHCS HA IOBEPXHI
CTajl i MOXYTh YTBOPIOBATH KOBAJICHTHI 3B’SI3KM 3 KaTiOHAaMH MeTaly 3a
JIOHOPHO-aKIIENTOPHUM MeXaHi3MOM a0o HOHHI. Y pe3ynbTaTi B3aeMomii
YTBOPIOETBCS 3axHCHA IUTIBKA, sIKa 130JII0€ TIOBEPXHIO cTaii Bim il
arpecHBHOTIO CEepeOBHUINA. PEYOBHHAMY MOPOIIKY BUHOTPAJHUX KiCTOYOK,
SIKi 3/1aTHI CYTT€BO BIIMBATH Ha KOPO3iWHMH MpoIIec, € TyONIIbHI pEUOBUHH,
BYIJIEBOAY, (DEHOJM, aMiHOKUCIIOTH, aJIbAETi i, TepreHu. Y moiideHonaax
(kaTexiH, KBEpUETUH, KeMIlepon) Ha YacTKy TIAPOKCHIBHHUX TPyl
noBoauthes 15-30% monekynsapHoi macu (puc. 5), sKi MOXYTb YTBOPIOBATH
XeMOCOpOIIi#HI 3B’SI3KH 3 TOBEPXHEIO METAY.
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Puc. 5. CtpykrypHi ¢popmy/iu ¢praBaHoinis

Bin opieHTanii Moekys1 mo/10 MOBEPXHI CTal 3aJeXaTh 1Hr10yrounit
3axucHUN eekT. MOoXyTh YTBOPIOBATHCSI CTIHKI XiMI4HI 3B'I3KH MIX
T1IPOKCHIIBHUMU IPyHaMH MomipeHOIIB i aToMaMu hepymy, SIKIIO MOJEKYIH
PO3MIiIIIEHH] TTOCKO IO BiTHOMIEHHIO JI0 TOBEPXHi 3pa3ka. A Tpu 301IbIICHH]
KOHIIEHTpALii — MOJEKYITH MOXYTh PO3MIIIYBATUCS IMEPIEHANKYIAPHO 1
YTBOPIOBATH PYXJIMBI KOMIUIEKCHI CHONYKH 3 ioHamu ¢epymy. [ocmimumu
HE3aJIeKHAMH METOJaMHW, IO TpHU 30UTBIICHHI KOHIEHTpamii iHTiOyrodol
no6asku 110 40 — 50 1/71 3aXUCT AEMI0 3HIKYETHCS.

BucHoBkn. TakuM YHHOM, OTPUMaHI EKCTPAKTH BHHOTPAIHUX
KiCTOYOK TPOSIBIISIOTE 1HT10YI0unit eeKT i 3a0e3MeTyI0Th POTHKOPO3IHHIH
3aXHUCT CTaJIed SIK BYIJICIICBHX TaK 1 HEPIKaBIIOUMX, SKI BUKOPHUCTOBYIOTHCS
JUISL BUTOTOBJIGHHS OOJagHAHHS XapyoBMX mianpueMcTB. OmnTuManbHa
KOHIIEHTpAIlisl eKCTpakTy BHHOrpamHux kicrouok y 0,1 M pozumni HCI
ckmagae 30 r/n, crymiHp 3axucty HaOyBae 3Ha4deHb Big 93,6 mo 97,3 % B
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3aJIeKHOCTI BiJl Buay craisi. XpomarorpadiuHi JOCTIUKEHHS IMiATBEpANIN
HasBHICTh 3HAYHOI KUIBKOCTI peYoBHMH NONI()EHONBHOI TpHPOOH B
eKCTpaKTax BHMHOTPAJHHUX KICTOUOK, sIKi 3a0e3NedyloTh yTBOPEHHS
MTACHBHOT'0 3aXHMCHOTO IIapy Ha MOBEPXHi CTalIi.
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CEITAPALISA HACIHHSA ITPOCA 3A JAJIBHICTIO BIICKOKY
HICJIA YIAPY Ob ITIOXHWJIY BI/IBUBHY IIOBEPXHIO

0.0. BoromoJioB

Pozensanymo  numannsa  moorcnugocmi - cenapayii  Hacimma npoca  3a
Mpaekmopieio 8IOCKOKY nicisi yoapy 06 noXuiy ROBEPXHIO 6I0 HACiHH Oyp ‘anis,
MU0 ma Kypsiioeo npoca. Ompumani 3anexiCHocmi WeuoKoCmi pyxy HaciHHs nicis
yoapy 6i0 gucomu nadiHHsA Ha YOApPHY NOBEPXHIO MA KPUMUYHOT weUuoKocmi. AHanis
eapiayiiiHux Kpugux OaibHOCMI GIOCKOKY RNICIS YOapy Ceiouums npo me, o
NepeKpuaombCsi 60HU He CYMMeso I € 6eluKa GUPOSIOHICHb MONCIUBOCHIE
OYUUYeHHSI OCHOBHOI KYIbMYPU 610 HACIHHA BAHCKOBIOOKPEMIIOBAHUX OOMIUOK.

Knrwuosi cnoea. Hacinna, npyoicnicms, npoco, muwii, Kypaue npoco,
cenapayis, 0anbHicmb NOILOMY, YOap.
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ON THE QUESTION OF SEPARATION OF MILLET SEEDS BY
FLIGHT DISTANCE AFTER IMPACT ON AN INCLINED
REFLECTIVE SURFACE

O. Bogomolov

The issue of the possibility of separating millet seeds from mouse and chicken
millet seeds by flight distance after hitting an inclined reflective surface from mouse
and chicken millet seeds was considered. The methods of separating seed mixtures
from difficult-to-separate weeds, in particular, millet seeds from mouse and chicken
millet, were analyzed. It is noted that millet seeds have similar characteristics of size
and aerodynamic properties to the seeds of mouse and chicken millet and therefore
are difficult to separate on machines with air sieve trier working bodies, which are
currently produced by the industry. It was established that one of the areas of
development and improvement of processes and means of separation of millet seeds
from mouse and chicken millet seeds, which requires further research, is the area of
separation of the mixture according to the elastic properties of its components. It is
proposed to separate the mixture of millet seeds, mouse and chicken millet due to the
forces of gravity and elastic components of the mixture according to the flight
distance of the particles of the mixture after the impact. The obtained dependences of
the speed of seed movement on the height of the fall on an inclined surface and the
critical speed. The analysis of the obtained dependences shows that when the height
of the seed falls on the separating impact surface up to 0.5 m, the differences in the
values of the velocities of the millet during the impact do not exceed 5%, so when
calculating the aerodynamic resistance of the medium to the seed, it can be neglected.
It was found that at lower seed speeds during the impact, the difference in the range
of speeds after the impact decreases, which is a positive factor in improving the
quality of separation. The analysis of the variation curves of the flight distance after
the impact indicates the possibility of cleaning millet seeds from the seeds of the
mouse and chicken millet according to the flight distance after the impact on the
inclined reflecting surface. Separation by flight distance of the seed mixture of millet
and fillers should be carried out according to the elastic properties of technical
plywood.

Keywords. Seed, elasticity, millet, mouse, chicken millet, separation, flight
range, impact.

IMocTaHoBKa mnpodiaeMu Yy 3arajibHomy Buriasai. Cenaparis
HACIHHEBUX CYMIIIEH 3MIMCHIOETBCS 3a PISHHUICID (i3UKO-MEXaHIYHUX
BIIACTUBOCTEH KOMITOHEHTIB cyMimri. OCHOBHHMH O3HAKaMH 3a SKUMH
3MIACHIOIOTh PO3MIJICHHS CyMIlIed €: JOBXKWHA, IIHPHWHA, TOBIIWHA,
aepONMHAMIYHI BJIACTHBOCTI, TYCTHWHA, KOEQIIieHTH TepTs, ¢opma,
mepexyBaricts, ¢opma, Koimip, HpyxHi BmactuBocti [1]. Haiibinbm
PO3IIOBCIOKEHNMH € METOH Cenapariii 3a po3MipaMu Ta aepoAHaAMIYHIMHA
BJIACTHBOCTSIMM KOMITOHEHTiB cyMimn [2]. Hapasi, Sk HpOMHCIOBICTIO
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YkpaiHu, TaK i BCbOTO CBITY BHITYCKAIOThCS MAIIMHK IS Cerapallii HaciHHs
3a IIMMH O3HAKaMH 3 THEBMO-PEIIITHO-TPIEPHUMH POOOYHMH OpPraHaMu, sKi
MOTPEeOYIOTh JIOCTATHHO BUCOKUX BUTPAT €HEPrii Ha Tpoliec cenapaiiii [2-6].
Tomy mociikeHHs ClIpsMOBaHi Ha TOIIYK Ta po3po0Ky eHeprozoepirarounx
TIPOLIECIB Ta 00T qHAHHS € OE3MEePEYHO aKTyaIbHUMHU.

Meta pociaimkeHb. AHami3 Ta OOIPYHTYBaHHS MOMJIMBOCTI
OYMIIEHHS 3aCMIY€HOrO HACiHHS TIpoca BiJl BaXXKOBIIOKPEMIIIOBAHOTO
HaciHHs Oyp’siHIB MHIIIIIO Ta Kypsi9oro mpoca 3a JANBHICTIO BiJICKOKY MiCIs
ynapy o0 MoXwiy BiJOMBHY MOBEPXHIO.

AHaJti3 OCTaHHIX JOCIIKEHB 1 MyOJTiKaIlii.

B ocraHHi poku yBara BYEeHHX BCE OUTBILE MPHIIISETHCS PO3BUTKY
HOBOTO HATpPSIMy cemaparlii CHIKHX CyMillled y SKHX HE BHTPAyYaeThCsl
EHEepris Ha MpoIleC cenaparlii, a caMe po3poOIli TpaBiTalliiHUX CermapaTopiB
HaciHHeBUX cyMime. [7]. OfHUM 3 MEPCIEeKTUBHUX HANPSIMIB PO3BHUTKY Ta
YIOCKOHAJIEHHSI TPOLIECIiB Ta 3aco0iB cemapamii y SKAX EHeprisi He
BUTPAYAETHCSA 1 AKUH 3aCIyroBye 0cOONMBOI yBaru 3 60Ky BUPOOHUUHHKIB €
HampsM  yJapHO-TpaBiTaliiHOl cenapalii 3epHa 3a BiJMIHHOCTSIMH Y
NPY)KHUX BJIACTUBOCTSIX Ta JAIBHICTIO BIJICKOKY YaCTHMHOK BiJl TPYXHOI
noBepxHi [8-11]

Lle MOSICHIOETBCSI THM, 11O MPY)KHI BJIACTHBOCTI 3HAYHOI KUTBKOCTI
CLIBCHKOTOCIIONAPCHKHUX KYJIBTYP HE MOBHICTIO BHMBYeHI. B Toif ke uac
NIPYXKHI, MIIJIbHI 3€pHA 1€ SK MPaBHJIO 3epHAa 3 BUCOKMMH IIOCIBHUMHU Ta
TEXHOJIOTTYHIMH SKOCTSMH, TOMY 1110, BHYTPIIIHS CTPYKTypa 3e€pHA MEHIIe
3MIHIOETHCS HIXK 1HII BJIACTUBOCTI 1 Ma€ BUCOKY KOPEJISIIiI0 3 TOCIBHUMH Ta
TEXHOJIOTTYHIMH SKOCTAMH.

Juist jociipkeHb Oyina MpuiHATa CYMIIl HACIHHS TIPOCca 3 TOMIIIKaMU
Oyp’sHIB , a caMe HACIHHS MUILIIO Ta KypsIoro mpoca.

Cenapailisi CUIIKUX CyMillieii 3a MPYXXHICTIO HA BiIOMBHHUX MTOBEPXHSIX
[9,10] mae B mOpiBHAHHI 3 IHIIMMU TpaBiTAIITHUMEU crIocOOaMu cemaparii
Ha TIOXWJINX TIOBEPXHSIX, HAPUKIAA DPUKIIHHIX TUIomuKHAX [2], ab0 moain
y TBUHTOBOMY KaHaJi [1,7] mekinbka mepesar:

-KOHTAKT HACIHHA 13 TOBEPXHEIO MPOBOAWUTHCS NPH MPHOIM3HO PIBHUX
MIBUAKOCTAX 1 KyTax MDK BEKTOpaMH MIBHIKOCTI 1 HOPMaJUIIO IO caMoi
TTOBEPXHi, 110 3a0e31edye piBHI yMOBH IJIS yCI€T CyMii;

-007acTh 3yCTPIYHMX IIOTOKIiB HACIHHSA MiHIManbHA 32 PaxyHOK YOro
3HIKYETBCS ~ WMOBIPHICTH MOPYIICHHS TMPOIIECy cemaparii yepe3 B3aeMHi
3ITKHEHHS YaCTHHOK MIXK CO00I0;

- PYX HaCiHHA J0 i TCNsA yaapy BUTBHHH 1 OLbIIE CIpusie cenapartii TiTbKI
3a NPYKHUMH BIIACTUBOCTAMH, a (PUKIIHHUHA BIUTMB pOOOYOI ITOBEPXHI
HEeMae iCTOTHOTO 3HAUCHHS ITIPH OYHIICHHI BUCOKONIPYKHOTO HACIHHSL.
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Buknan ocHoBHOro martepiany aociaimkenns. [Ipouec cenapariii

Ha BiJJOMBHIH OBEPXHI PO3AUISAIOTH HA TPH CTAIL:
-OTPUMAaHHs IOYaTKOBOI IIBUIKOCTI HACIHHS JI0 MOMEHTY yIapy;
-yznap HaciHHs 00 BiIOMBHY TOBEpPXHIO, NP SKOMY BiOyBaeThCs 3MiHa
HaINpsIMy Ta MBHIKOCTI PYXY;
-pyX HaciHHs 0 MOMEHTY MOALTY 3a JaJbHICTIO BIJICKOKY BiJl MicCIld yaapy.

Cxema cemnapariii HaciHHS 3a TPY)KHHMH BJIacTHBOCTSIMH (puc.l)
HaOyna HaWOUIbIIe MOMUPEHHs. 3a I[i€I0 CXEMOI0 MIBUAKICTh HACIHHS 10
MOMEHTY yJapy J0CAraeThcsl NpH MajiHHi ix 3 neBHoi Bucotu H. [ToBepxHs
1 BCTaHOBIIOIOTHCSI MiJl KYTOM O JIO TOPH30HTY, IIPH SIKOMY 320€31eUy€eThCs
MaKCUMaJIbHa JaJbHICTh BifCKOKy. Lleit kyt mopisatoe 22° 30'11]. ITicms
yaapy YaCTUHKH PyXaroThCs 0 MapaboJIivHUX TPAEKTOPisX 0e3 ypaxyBaHHS
oropy NoBiTpsl. bijbII NMPY)KHI HACIHHS BiZICKaKyIOTh Ha OLIBIIY BiICTaHb i
MaroTh OUIBII MPOJIOBIYBaTy TPAEKTOPi0 pyxy. Unm Oinblie pi3HULS B
nanbHOCTI Bifickoky AL1-L2 npyxuoro (L1) 1 He mpyxHoro (L2) 3epHa, TuM
BuIlle e(peKTUBHICTh HOTO cenaparfii.

Tob6To niBuUILIeHHS eEeKTUBHOCTI OUMIIIEHHSI HACIHHS 32 PYXKHICTIO
BU3HAYAETHCS YMOBAMHU, IPU SKUX PI3HUIL TAILHOCTI BiZICKOKY HAaCiHHS Ta
3acMivyBaviB MaKCHMaJlbHa.

Ly

1>\ AL

Puc. 1. Cxema BU3HaAYeHHS JAJILHOCTI BiICKOKY HAcCiHHA micis yaapy o0
pPo60oYy OBEPXHIO

1 — BinOMBHA NoBepXHS;
—8-O— HaciHHeBa cyMill; —®-TNPY:KHA KOMIIOHEHTa; —O-HeNpy:KHA
KOMIIOHEHTA

[IBUAKICTh MOCTYIMATBHOTO pPYXy HACIHHA 1O MOMEHTY yAapy
3aJIeKUTH BiJl BUCOTH MaIiHHS HACIHHA — H, 1 BiJl aepOJMHAMIYHOTO OTIOpY
CepeIOBUINA, Yy SIKIM BOHO pYXA€ThCH, Y HAIIOMY BHITAAKY IIOBITPS.
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Benmnmuuna cumu omopy moBiTps R Moke Oyru 3HaiineHa 3a (OpMyIor
HeroToHa:
R = kpsS(V —Vp)?, @
ne R — cuna onopy noBiTps, #
k — xoedirienT oropy moBiTps;
P — IIUTBHICTD TIOBITPSI, K&/M;
S — moma mpoekIii Ha IUIOMIMHY, NMEePIEeHANKYIISIpHA HAIPSIMKY ITOBITPSHOT'O
NOTOKY (MijieneBuii nepetun), m2;
V — WBUIKICTH pyXY HaCiHHS, M/C;
V,— NIBUIKICTH MOBITPS TIOTOKY, M/C.
KoeoiienT onopy noBitpst Moxke OyTH BUpaXEHUH Yepe3 KPUTUIHY
LIBHJKICTh HACIHHS Vi |

__m9
- psvﬁpy (2)

JIle M — Maca HaciHHS, K2,
0 — NPUCKOpPEHHS BIIBHOTO Ma/IiHHS, M/C;
V.» — KpUTUYHA IIBUIKICTH HACIHHA, M/C.

BennynHa KpUTHYHOI HIBHIKOCTI HACIHHSI MOXe OyTH 3HaiineHa
eKCIIEPUMEHTAJIbHO Ha BITpUIbHOMY Kiacudikaropi. Jlns HaciHHS mpoca
KpUTHUYHA MIBHIKICTH nepeOyBae B iHTepBaii 4,5...9,0 M/c; mist HaciHH
Oyp’sHiB 2,5...7,0 m/c.

[pu maziHHI HACIHHS Y HEPYXJIMBOMY NOBITpsiHOMY cepenoBui V=0, Tozi
CHJIa OIOPY IOBITPS Ul HACIHHA BU3HAYA€ETHCS 3 BUPAKCHHS:
msz
R = vz 3)
Kp

JudepennianbHe piBHSIHHSI pyXy HACIHHS HpU HOro MajiiHHI 3
JIesIKOT BUCOTH Ha BiJIOMBHY MOBEPXHIO Ma€ BUIIISL:

dv vZ,-v?
m—=mg—R=mg< 5 ) 4)
dt V2,

3 piBHSHHSA (4), TmCIsA iHTETPYBaHHS Ta MEPETBOPEHB, OAEPKYEMO
BUpPaXEHHs Ui MIBUAKOCTI HACiHHA Vi IO MOMEHTY ynapy, K (QYHKINT
BHCOTH HafiHHA H 1 KpUTHIHOI MBUAKOCTI Vp!

Vy = VV1— e 298/, ®)
JIe e — OCHOBA HATYpaJbHOTrO JIorapugpma.

[pu po3paxynkax no ¢popmymi (5), onepxyemMo rpadiku 3aJeKHOCTI
IIBUIKOCTI HACIHHA JO MOMEHTY yIapy BiJ BHCOTH MAIiHHA TpPU Pi3HUX
PIBHSIX KPUTHUYHOI MIBUAKOCTI HaciHHA (puc. 2). Tyr xe HaBeneHuid rpadik
3anmexxHocti Vi Bim H mpm mamiHHI B OE3MOBITPSHOMY CEpelOBHII,
obuuncnennii o ¢popmyni Lamines: Vi=,/2gH.
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Puc. 2. 3anexnicTs mBUAKOCTI pyXy HaciHHs Vi Big BucoTu naginns H i
KpUTHYHOT IBUAKOCTI Vip: 1 — Vip=4,0m/c; 2 — V=60 W/c;
3 —Vip=8,0m/c; 4 —\p=10,0m/c; 5-V1=,/2gH

AHaniz oTpuMaHuX 3aJexHocTel (puc.2) MokKasye, IO, MpH
BHcoTax najinHs 10 0,5 M BIAMIHHOCTI y BEIMYMHAX NIBUAKOCTEH HACIHHS
Ipoca 10 MOMEHTY yIapy He NepeBHINYIOTh 5% 1, OTKe, aepOANHAMIYHUM
OIIOPOM CEepEeIOBHUINA MOXKHA 3HEBAXKUTH. 3 TpadikiB BUIHO, 1110 3HWKECHHS
LIBUIKOCTI HACIHHS IIiJ| 4Yac ynapy CIpHUs€ 3MEHIICHHIO JallbHOCTI iX
MOJIBOTY MICHsl yaapy 1 € MO3UTUBHUM YMHHUKOM, 00 Ma€e MEHIIMH J1iana3oH
PpO36IXXKHOCTEH HIBUIKOCTI.

[lpu mopaui HaciHHOI cyMimln Oe3nepepBHUM TIOTOKOM BHHHUKAE
CYIyTHIH pyX NPUKOPJOHHUX IIAPIB MOBITPS. Y 1[bOMY BUITAKy 3HAYCHHS
aepoJMHAMIYHOTO OIMOPY MOBITPS, sIK (hakTop, IO CIPHSE MOUTY CyMilli,
3MEHLIYETHCSL.

Jlis BCTAaHOBJICHHS MOMIIMBOCTI SIKICHOI cemapariii HaciHHS mpoca
Bix HaciHHsA Oyp’sHiB Oy BHKOHAHI €KCIIEPUMEHTaJbHI TOCTIIKEHHS 3
BH3HAYCHHS JAJTHHOCTI BIJCKOKY HACIHHA Tpoca Ta 3a3HadeHHX Oyp’sHIB
mcng ymapy o0 TOXwiy BigOMBHY moBepxHIO. [IpmitMaui mpomykTiB
BCTaHOBIIIOBAJINCh B MPOMDKKY MiXk Bifcransamu Li Ta L,. Bucota 3 skoi
magamy  4JacTWHKM JopiBHIoBama 0,3 M. Ilpm Takiii BHCOTI mpyXHI
BIIACTUBOCTI HACIHHS MPOSBIIAIOTHCS MOBHICTIO, IO A0BeneHOo B [11].

OpmHak mpum cemapamii HaciHHS Ha BIOJOMBHUX cemapaTopax 3
0araToKpaTHUM yJapoM s 30UTBIISHHS KUTBKOCTI yaapis, Bucoty B 0,1 M
o0upaTi HE MOUITHHO 3-3a Majoi MaNbHOCTI TONBOTY MicHsA yHapy i
3MEHIICHHI NPH [bOMY KIJBKOCTI ymapiB o0 BimOWBHI moBepxHi. binpmry
BHCOTY CKuaHHSA HDK 0,3M oOMpaTH HEAOLUIBHO 3 TOYKH 30py 3alBHX
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SHeproBUTPAaT Ha IAHOM BUXITHOI cyMimn 10 S>KUBHWIbHHKA. ['padixn
JaTIbHOCTI BiJICKOKY IPEICTABIICHO Ha pHC. 3 Ta 4.

[Micns ananmizy BapiallifHMX KpUBHX Ipoca Ta Oyp’sHIB MOXHa
TOBOPDHTH TIPO MOXIIMBICTH cemapamii HaciHHA Ipoca 3a JajbHICTIO
BiJICKOKY, aJle 3 BTpaTaMH OCHOBHOI KYJIbTYpH y Bixonu. HaciHHs Kypstaoro
mpoca Mae OiTbITY MiHJIMBICTh B JaJIbHOCTI BiJICKOKY aJle MEHIIII IIePEeKPUTTS
KPHMBHX 3 HACIHHSM IIpOCa, TOMY Pe3yJbTaTH Cemapallii Ipoca BiJi Kypsaoro
npoca OyayTh KpamiMu.

P, 0o
% o AN
20 3 \\// >a<°‘<~n2 / / 0\
4 STo | N\ Jd \
/ \\ \O 1 o)
10 //f/o/ O\\o:\oxk \
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Puc. 3. I'padixkn nasbHOCTI BiiCKOKY HAaciHHS poca Ta 3acMivyBaydiB micJist
yaapy no ¢anepi Texsiuniii: 1 — npoco; 2 — mumiii; 3 — Kypsiue npoco
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Puc. 4. I'padiku gaabHoCTI BiICKOKY HaciHHS poca Ta 3acMiuyBayviB mic/ist
yaapy no craji: 1 — npoco; 2 — muwiii; 3 — Kypsiue npoco

B niticHOCTI HaciHHS TIpoca 3acMidyeTbes 00oMa i OiTbIe BUaaMu
3acMidyBadiB, TOMYy M cemapamii Takux cyMmimed moTpioHO
BHKOPHCTOBYBATHU TPaBITALIAHI cemapaTopu 3 0AraTOKpATHUM YAapoM, IO
MiATBEPKEHO OaraTbMa AOCTIKEHHSAMH I 9ac  cemapamii 1HImX
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KynsTyp [11]. Sk BuaHO 3 puc. 3 Ta 4. nemio 6ibIi po30iKHOCTI B JATBHOCTI
BIJICKOKY TIpoca Ta 3acMidyBadiB OTpHMaHi Micisl yAapy HACiHHS Ipoca Ta
3acMmiuyBadiB 1o ¢aHepi TEXHIYHIH, TOMY IO MEPEKPHUTTS BapialiiHHUX
KPHBHX MEHIII.

BucnoBku. Pe3ynpTaté TpOBENEHMX JIOCTIDKEHb JallbHOCTI
BiJICKOKY HACiHHS IIpOca Ta 3aCMidyBadiB Micis yaapy o0 Mmoxuiry BiiOMBHY
TIOBEPXHIO TOKa3yloTh, 10 MOXKHA OYMCTUTH HACIHHS TpOca BiJ| HACIHHS
MUIII0 Ta KypsSuoro Impoca 3a paxyHOK pO30DKHOCTEH Yy TPYKHUX
BJIACTHBOCTSIX KOMIIOHEHTIB CyMIillli Ta yJapHHX B3a€MOAiil 3epHa 3
MOXUJIOIO TTOBEPXHEIO MICIA YAapy.
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IJISIXYA 3HUKEHHSI EHEPTOEMHOCTI ITPOLIECIB
CEMNAPALIi BEPHOBUX CYMILIEN

O.B. Boromonos, B.M. Muxaiinos, O.1. 3asropoaniii, I1.B. I'ypcbkwuii,
0.0. Boromonos, E.M. Haymenko, €.B. Boiiko

Posensanymi numanns enep2ozoepedicenns 8 nepepobuiii eanysi npu cenapayii
3eprosux cymiwell. Hagedeno pesynbmamu cenapayii HACiHHA npoca 3acMideHicniio
6,2% HaciHHAM MUWiio ma KypsAu020 npoca, ma pe3yavbmamu cenapayii HaciuHa
2opoxy s3acmivenicmio 3,9% iioeo nonosunkamu. Bemanosneno, wo 3a ooun nponyck
cymiweit modcna ompumamu 81,6% nacinnst npoca ma 89,2% wnacinus copoxy 1-eo
Kaacy bes eumpam enepeii Ha npoyec cenapayii.

Knrouogi cnosa: 3epro, npoyec, cenapayis, enepeoemHicnb, 00IAOHAHHS.

WAYS OF REDUCING THE ENERGY CONSUMPTION OF GRAIN
MIXTURE SEPARATION PROCESSES

0. Bogomolov, V. Mykhailov, O. Zavhorodniy, P. Gurskyi,
O. Bogomolov, E. Naumenko, E. Boyko

Abstract. Ways to increase the energy efficiency of agricultural equipment in
relation to processing and food industries are considered, in particular due to
excessive and unjustified consumption of electricity during the separation of grain
mixtures. It has been proven that cleaning grain from impurities improves storage
conditions, reduces transportation costs, reduces grain contamination by pests, and
improves the quality of food raw materials used for production. The problem of
separation of grain mixtures on modern grain cleaning machines is analyzed from the
point of view of their energy efficiency. The choice of methods with minimum
consumption of electrical energy for the process of grain separation is offered, which
is guaranteed by the differences in the basic physical and mechanical properties of
the grain material. The energy efficiency of the use of grain cleaning machines, which
ensure the process of dividing the grain mass into fractions according to the set of
physical and mechanical properties relative to one working body, is substantiated.
Ways of reducing the energy consumption for the separation of grain mixtures to a
minimum are proposed. An algorithm for the separation of grain mixtures, taking into
account the minimization of energy consumption on modern grain cleaning machines,
and an algorithm for the separation of hard-to-separate grain mixtures, using the
equipment developed by the authors, have been developed. It is shown that with the
help of gravitational shock separators developed by the authors for separating grain
mixtures according to their elastic properties, it is possible to clean the seeds of many
agricultural crops from weeds and impurities that are difficult to separate. The results
of the separation of millet seeds with 6.2% contamination by mouse and chicken millet
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seeds, and the results of the separation of pea seeds with 5.9% contamination with its
halves are given. It was established that 81.6% of millet seeds and 89.2% of pea seeds
of the 1st class can be obtained in one pass of the mixtures without spending energy
on the separation process.

Key words: grain, process, separation, energy intensity, equipment.

IMocTanoBka npo6iemMu y 3arajpbHoMy BUTrasadi. HeoOrpynroBane i
YacTO HEBUIIPABIAHO HAIMipHE CIOKHBaHHS EIEKTpOSHepril mix dvac
BUPOOHMYOro TPOLECY CHPHYHMHSE TOTIPIICHHS EKOJOTiyHOI Oe3neKu
HACeNeHHs BHACNTIJIOK iHTCHCHBHOTO BHKOPHCTAHHS BOJHHX 1 3e€MENbHUX
pecypciB i MPU3BOANTH 10 3a0pyIHEHHs aTMochepu.

Ha mpouecu BupoOHHMITBA Ta TEpepoOKH CilIbCHKOTOCHOIapChKOT
MPOAYKINi CIIOKUBAETHCS 3HAYHA KUTBKICTh €HEprii, ska, B TEpIIy Yepry,
HalOUIbIlle BHKOPHCTOBYETHCS MiJ| 4Yac CYIIIHHS 3€PHOBOI MPOIYKIIi.
HacTynHumu 3a CIIOXXKMBaHHSIM €HEprii € IMpolecH cenapanii 3epHOBOrO
Marepiany Iij 4ac WOro COpPTYBaHHS Ta BHJAJIEHHS JIOMIIIOK CMITTEBHX
KyabTyp. HaykoBi nocnipkeHHS 0arathbOX BITYM3HSHUX 1 3apyOiKHHX
BYEHHX MPUCBSUECHI eHEProe)eKTUBHOCTI MPOLECIB MepepoOKH 1 30epiraHHs
3epHOBUX KyJIbTyp. OJiHaK OLIBIIICTh 3 HUX OyJIM B OCHOBHOMY CIIPSIMOBaHi
Ha pPO3MJIsAJ NMUTaHb 3MEHIICHHS EHEProBUTpAT JIHMIIE I 4Yac CYIIiHHS i
MoApiOHEHHs 3epHa, a OKpeMi 3 HUX Ha MEepeMIIleHHs OTOKIB MOBITPS Mij
Yac 30epiraHHs 3epHOBOT MaCH.

[Iporsirom TpuBasioro 4acy B YKpaiHi NMPIOPUTETHUM HAMPSIMKOM
HAYKOBUX JIOCHI/DKEHb OYIIO TMiJBHIIEHHS TPOAYKTUBHOCTI Ta SIKOCTI
cenapaiii 3epHOBHX KYJbTYp HE 3B)Kat0OYH Ha IIMTOMI BUTPATH €Heprii Ha 11
npotiecu. HaykoBi ToCiPKeHHST €eHeproBUTPATHOCTI 00JIaIHAHHS 1 TPOLIECIB
IUIsl cemaparlii 3epHOBHX KyJAbTYp NPAaKTHYHO HE NPOBOMMIMCSH, LULIXH
3HM)KEHHSI €HEPrOEMHOCTI MPOIIECIB cemnapallii 3epHa He PO3IIISIaUCs, TOMY
11l 3aBJIaHHS Ha CHOTO/IHI € 0E€3YMOBHO BYKIIMBUMU 1 aKTYaJIbHUMH.

AHani3 ocTaHHix Jocaimkens i myOmikanii. B mpiopumrerax
peanizamnii TOMITHKH eHepro30epeskeHHsI B YKpaiHi 0e3CyMHIBHO OIHHM 3
HaIPSMKiB HAYKOBHX JTOCIIIKEHb € 3HIKEHHS €HEPrOEMHOCTI B CLTBCEKOMY
rocrogapctsi [1]. Haitbinpimn yeminrHo 1ie 3aBaaHHsa Moke OyTH pearizoBaHO
B IepepoOHili ramysi, a came mpu repepodili 1 30epiranHi 3epHa.

3aBk1Iu cepel BITYM3HIHMX 1 3apYODKHUX BUCHUX BEIIMKE 3HAUCHHS 1
BYKJIMBICTh MaJIM JOCIIHKEHHS MPOIECiB IepepoOKH 1 30epiraHHs 3epHOBOT
MIPOAYKIIii, IO € OCHOBOIO 3MIITHEHHS TPOJOBONBYOI Oe3mekn OyIab—sIKOl
KpaiHu. 3HaYHa KUTBKICThP HAYKOBHX JIOCHIDKEHb Oyina CIpsMOBaHa Ha
YIOCKOHAJIEHHS MPOLECiB MepepOOKN 3epPHOBUX KYIBTYp, YIOCKOHAJICHHS
KOHCTPYKILIN MAaIlWH 3 TiJBUIIEHHSIM iX MPOJYKTHBHOCTI 0e3 aHamizy
eHeproe)eKTUBHOCTI Ta NUIAXIB 3MEHIIEHHSA iX eHeproeMHocti. ToOTto,
3Ba)KAIOYM Ha KOHIENTYAIbHHH MiIXi 100 MAKCHMAIIBHOTO MiIBUIICHHS
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MPOAYKTUBHOCTI ~ MAIllMH, 3HWKEHHIO EHEPrOBUTPATHOCTI  IPOIECIB
cerapariii 3epHOBUX cyMilleii 3 00Ky HaYKOBIIB MPUALISIIOCH HEAOCTaTHBO
yBaru

Tomy ocTanHIM yacoM OCOOIMBOrO 3HaueHHS HaOyBalOTh HAYKOBI
JIOCITI/DKEHHsI  eHeproeeKTHBHOCTI MpOLECiB IepepoOKH 1 30epiraHHs
3epHOBOI NPOIYKIIii, 30KpeMa Mij yac i CymiHHs, 30epiranHs Ta 3piOHeHHs
[2-10]. 3acmyroByroTh Ha yBary HayKOBi JOCHIM)KCHHS 3HWKCHHS
€HEeprOBUTPATHOCTI TPOILECIB MEepepoOKH 3epHOBUX KYJIBTYp B poOoTax
aBTopiB [11-13] Ta 3HMKEHHS €HEPTOEMHOCTI NPOIIECIB cemaparliii B podoTax
aBTopiB [14-20]. 3Bakarouu Ha BaXJIMBICTH JJIS MPOMHCIOBOCTI YKpaiHU
aHaJi3 Ta OULSIXH 3HKEHHS €HeproeMHOCTI MPOILECIB cenapailii 3epHOBHX
cyMillei HUHI € 0COOJIMBO aKTYyaJbHUM 3aBJIaHHSM.

Metoro ctarTi € po3poOKa aNropuTMIB cemaparii 3BHYAHHUX 1
B)XKOPO3JILHUX 3€PHOBUX CyMillleil 3 Jianma3oHaMH EHEproBUTpaT Ha
OCHOBI aHaJIi3y €HeproEMHOCTI IPOIIECY.

Buknag ocHoBHOro Martepiany pgociimkeHHs. IlpuposnHo-
KIIMaTUYHI YMOBH, HAYKOBO-TE€XHIYHMH MOTEHLiaJl Ta IPalbOBUTI 1
BiZMOBiaNbHI  (haxiBii arponpoMucioBoi cdepu 3abesmednnn  YKpaiHi
NPOBiJIHY CBITOBY pOJb Yy BHUPOOHHMITBI 3EpPHOBHX, 3epHOO00OBUX 1
KpyI’siHUX KynbTyp. B mepepoOHiit i Xxap4oBiii MPOMHCIOBOCTI HIMPOKOrO
BUKOPHCTAaHHsSI HAaOYJIM Taki 3€pHOBI KYJIbTYPH, SK TOPOX, HPOCO, PIiNax,
ripYUIpl, HYT, KOHOIUI, 1[0 OCTAHHIM YacOM MAalOTh 3HAYHE MOLIMPECHHS B
SIKOCTI TIOCIBHUX KYJIBTYP arpOIpOMHUCIOBOrO KOMILIEKCY.

[Micnsa30upanbHUii cTaH 3epHA HABITH MICISI TOMEPEHBOI0 OYUIICHHS
MICTUTh TI€BHY YAaCTKy OpraHIYHUX 1 MIHEepaJbHUX MAOMIIIOK, HACIHHS
Oyp’sHIB 1 3epHUH IHIINX KYJIBTYD, APIOHKUX, AeEKTHUX 200 MOMIKOIKEHNX
3epHMH OCHOBHOI KYJNBTYpH, LIO IPU3BOAUTH IO MOTIPIIEHHS SKOCTI
OCHOBHOI 36pHOBOI KYJIBTYPH, TOMY OJHI€IO 3 KITFOYOBHUX YMOB 3a0€3MeUEeHHS
KIUTBKiCHO-SIKICHOTO 30epiraHHs 3epHa € WOro CBOE€YAacHA cemaparlis, TOOTO
BUJAJICHHS LHUX LIKI[UIMBHX BKIIOYEHb 3 METOI0 OYHIIEHHS OCHOBHOI
3epHOBOI KyIbTypu. OUHIIICHHS OCHOBHOI 3€PHOBOI KYIBTYPH BiJl JOMIIIOK
CIpusie MiABUIICHHIO SKOCTI 3€PHOBOIO MaTepiaiy, MOKpaIlye yMOBH 1
301IBIIIye TPUBAIICTH i1 30epiraHHs, 3MEHIIYE i1 3apa’keHICTh IIIKiTHIKAMH,
3HIKYE BapTICTh MEPEBE3CHHS, CTBOPIOE CIIPHUATINBI YMOBH JJIS CYIIiHHS,
3abe3medye HEOOXiHY SAKICTh OOpPOITHA 1 KPYIH Yepe3 BiACYTHICTh HACIHHS
Oyp’sHIB.

Cenapariiss 3epHOBHUX CyMilllel TIpPYHTYETbCS Ha MPHHIHAIAX
BiIMIHHOCTI HYacTOK cCyMmimi 3a (i3UKO-MEXaHIYHAMHU BIIACTHBOCTSIMH.
OcHoBHUMH (Pi3MKO-MEXaHIYHIMH BJIACTUBOCTAMH 3E€PHOBHX CyMIlIeH €:
JOBXWHA, INUPWHA, TOBIIMHA, (opMa, aepomuHaMiuHi BIACTUBOCTI,
MPYXHICTh,  IIUTBHICTh, KOGQIIIEHT  TEpTs, IMIOPCTKICTb,  KOIIp,
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enekrpodiznuni BiactuBocTi. Ilim wac BuOOpy cmocoOy cemaparii
HacaMIepe]] BPaxOBYIOTbCS O3HAKHM 3€pHOBOI CyMimi, siKi 3a0e3MmedyroTh
MaKCHMaJIbHO TOBHE PO3MAIJICHHs BHXiIHOI cymimi Ha (pakuii, o MaroTh
TIeBHI 3aJ[aHi IIOKa3HUKH SIKOCTI.

3a o3HaKaMW, sIKi BPaxOBYIOTbCS B KOHCTPYKILSX 3ePHOOYHCHHX
MAllIFH, MOXKHA BUJIUTUTH TPH OCHOBHI TPYITH 36PHOBUX CEIapaTopiB.

Jo mepuioi Tpymd BiHOCATHCSA CemapaTopH, B KOHCTPYKTHBHHX
eNIEMEHTAX SKUX BHKOPHCTOBYIOTH OJIHY 200 JIBi O3HAKH MOy 36PHOBOTIO
Marepialy Ha OmHOMYy pobOouomy oprani. Ile cemapatopu 3 pobounmu
OpraHaMH pelIeTaMHu 3 KPYrJIMMHU OTBOPAMH, 110 PO3IUISIFOTH 3ePHOBI CyMilini
3a OJTHI€I0 O3HAKOK — IMHPHHOI; PEllleTaMH 3 TPUKYTHHMH OTBOPAMH, IO
PO3IIISIOTH 3€pPHOBI CyMillli 3a BOMa 03HAKaMH — (DOPMOIO 1 ITUPUHOIO.

Jlo npyroi rpymu BiZIHOCSITHCS 3¢PHOBI CeMapaTopH, KOHCTPYKIIT AKHX
JIO3BOJISIFOTH TIOCIIZIOBHO PO3[UISATH 3€PHOBI CyMillli 3a Tpboma i Oinblie
o3Hakamu. lle cemaparopu noBiTpsiHO-pemiTHO-TpiepHi. [Iporec cemaparii
3€PHOBHX CyMillleii Ha TaKHWX CErmapaTopax, 10 BUKOPHCTOBYIOTH O3HAKH
NOCJTIZIOBHOTO TOJTY, HA3MBAIOTh IPOIECOM 3a KOMILUIEKCOM (i3uko-
MeXaHIYHHUX BIIaCTHBOCTEH.

B Ttperio rpyny BXOAATh 3€PHOBI CENapaTopH, KOHCTPYKIS SIKHX
JI03BOJIIE OHOYAaCHO BHMKOPHUCTOBYBAaTH KOMOIHAIII0 BJIACTUBOCTEH Ha
onHoMmy pobouomy oprani. Lle BiOpamiiiHi cenapatopu 3 (pUKLiiiHUME
Herep(opOBaHUMU MOBEPXHAMH, NaAi-MalnHy Ta iHii. [Ipouec noxiny Ha
LIUX cerapaTopax Ha3WBAIOTh CeMapalielo 3a CyKYIHICTIO (i3uKo-
MEXaHIYHHUX BIACTUBOCTEH.

3a3BU4aii  arpolpOMHUCIOBI  MIANPUEMCTBA  BHUKOPHCTOBYIOTh
cernapaTopy yciX TPbOX IPYI JJIsl OUHUILEHHS 3epPHOBHX CyMilleld. binbIiicts
3ePHOOYMCHUX MAIIHH, [0 BHIYCKAIOTHCS MPOMHUCIOBICTIO, B 3aJI€KHOCTI
BiJl MPU3HAYEHHS TPAAUIIMHO MAIOTh MHEBMO-PELIITHO-TPIEPHI pPOOOUI
opranu, abo OJ¥H 3 HUX, 200 iX KOMOiHAIIiO.

CyMimr, KOMIIOHEHTH SKMX MalOTh PO30DKHOCTI B poO3Mipax Ta
AepONMHAMIYHUX BJACTHBOCTSAX, MOXXHA Ha3BaTH 3BUYAHHUMH a0o
TpamumidauMu. [ cemapariii Takux CyMiIlel 3aCTOCOBYIOTH, SIK IPABIUIO,
3epHOOYHCHI MAIITIHY 3 THEBMO-PEIIi THO-TPIEPHUMHE POOOUIMHU OpraHAMU.

[Momin cymimei, KOMIIOHEHTH SIKUX MAlOTh ONHM3bKI XapaKTePUCTUKH
pO3MIpiB Ta aeponIMHAMIYHUX BIIACTHBOCTEH, Ha MAaIIMHAX 3 ITHEBMO-
peUIiTHO-TpiEpHIMH  POOOYMMH  OpraHaMH  BHUKOHATH  NPAKTHIHO
HEMOXKITUBO, TOMY TaKi CyMiIlli HA3WBAIOTh BAKKOPO3AITEHUMU. [[i1st moimy
Ha (pakmii BaXXKOPO3AUTPHUX 3EPHOBHX CYMIMICH BHUKOPHUCTOBYIOTHCS
cernapaTopy, IO PO3AUISIOTH 32 TAKOK CYKYIHICTIO (i3MKO-MEXaHIYHUX
BIIACTHBOCTEM, K (popMa 3epHa, MUTOMA Bara, IMIOPCTKICTh, KOMIp, GPUKIIIHHI
1 TIpy)XHI BIacTHBOCTI. Ane TpW MOAIM 32 LIJIBHICTIO, MIOPCTKICTIO i
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KOJIbOPOM CYKYIIHICTh O3HaK HE BHKOPHCTOBYeThbca. OpHak, BapTo
3a3HAYMTH, 1110 HUHI Ie He BCi (hi3nKO-MeXaHIYHI BIIACTUBOCTI KOMITOHEHTIB
3€pPHOBUX CYMIILIEH JOCIIKEH] 1 TOBHOIO MipOIO PO3KPHUTI HAYKOBIISIMH.

[Iporsirom TpuBasioro 4acy NOCII/KEHHsSI €HEPrOBUTPAT Ha IIPOLEC
ceraparii He NPOBOAWINCS 4Yepe3 He3HayHy Macy 3epHOBOTO Marepiaiy,
SIKMH 3HaXOIUTHCS B POOOYOMY OpraHi 3epHOOYMCHOI MAallMHH, BiZHOCHO
MacH camMoro poOoduoro opraHy, 3Ba)KalO4d Ha Te, IO OCHOBHI BUTpaTh
€Heprii cpsMOBaHi Ha MPUBEJICHHS HOr0 B PyXOMHH CTaH.

OcraHHIM 4acoM Ba)KJIMBUM HAINpPSIMKOM JIOCITi/PKEHb BYEHUX, IIO/I0
cenaparii 3epHa € 3HW)KEHHS EHEprOBUTPAT Ha MPOLEC MOALTY 3EPHOBHX
cymime Ha ¢Qpakmii. OgHEM i3 MOXIMBUX INUIAXIB  3HWKCHHS
€HePrOEMHOCTI TIPOLIECY PpO3MIIAAaiach 1 aHai3yBajacs JOIUIBHICTb
3aCTOCYBaHHSl KOJHMBaHHS 3€pHa Ha HEPYXOMHX pellerax 3a pPaxyHOK
NYJILCYIOUYOT0 TMOBITPSHOTO IOTOKY 3aMICTh KOJMBaHHA CaMHX pELIiT
cenaparopa. Taka izies 6e3nepeyHo 3aciyroBye Ha yBary, aje JOCIiHKEeHHs
y 1IbOMY HalpsIMKY TOKH IO He mpoBoawincsa. KpiM Toro, /yisi CTBOpEHHs
NYJILCYIOUOrO MOBITPSHOTO IMOTOKY TaKOXK HEOOXiHI BUTpaTH eHeprii, sKi
MOXYTh OyTH CIIBCTaBHI 3 BUTpaTaMM Ha KOJMBAJIBHUX pelreTax. MoxXIuBO
KOJIMBaHHS 3€pHA Ha HEPYXOMHX pelIeTax 3a PaxyHOK HOro miIKUAAHHS Ha
pemierax He MYJNbCYIOYMM IIOBITPSHMM IIOTOKOM a, HampuKIaf, 3a
JOTIOMOI0I0  €JIeKTPOCTaTMYHOrO  IONS 1 JIO3BONMTH  3MEHIIUTH
€HEeproBUTPAaTH Ha IpOLEC cemapalii, aie Jyisi Toro mod I iges Mana
NpaKTUYHE 3aCTOCYBaHHSI TaKOX HEOOXIJHO MPOBECTH KOMILIEKC
BiJITIOB1THUX JTOCIIIIKEHb.

JesKkuMu  BUSHHUMH  pO3IVIaiacsi  IEpCIeKTUBAa  3HMDKEHHS
SHeproBUTPAT HA IPOLEC Cemapallii 3epHa i3 3aCTOCYBaHHSAM PE30HAHCY.
OnHak 1iell METOJ TOKH HE 3aCTOCOBYETHCS Uil PO3POOKU KOHCTPYKILii
3ePHOOYUCHUX MAIIMH BHACIIZIOK PO301’XKHOCTI PEXKUMIB pOOOUYHMX OpraHis,
10 320€3MeUyIOTh SKiICHE OYHIIECHHS 3epHa Ta PE30HAHCHUX PEKHMIB.

Ha ocHOBi cucremHOro mimxoxy Hamu Oyiao TpoaHali30BaHO TakKi
XapaKTEePUCTUKH CYyYaCHHX 3€PHOOYMCHHX MAIIWH, SK IPOXYKTHBHICTb,
MOTY)KHICTh TPUBOAY Ta THTOMI BHUTpaTH eHeprii. BcraHoBieHo, mo y
OUTBIIOCTI CYYaCHUX 3€PHOOYHMCHUX MAIINH €HEPTOEMHICTh 3HAXOIUTHCS B
Mexax Bim 0,1 mo 0,3 kBt roxm/t. Haiibinpmor BOHA € y CHEIialbHUX
3epHOOuNcHUX MammH — Bim 0,3 mo 3,5 kBT'ron/T., mpH3HAYCHHX, 5K
MPaBWIIO ISl Ccemaparlii Ba)KKOPO3MUIBPHHUX 3EpPHOBUX cyMimeld. ToOTo
iCHyIOU€e 3epHOOUYHCHE OOJaTHAHHSA Ma€ JOCUTh BUCOKY €HEPrOEMHICTH. Y
CepeaHbOMY BOHA CTaHOBUTH MpuOmm3Ho 0,5 kBT rom/T. Ilpn BupoOHHULITBI
3epHa TUTBKM Ha TIONMEPEIHE Ta MEPBHHHE OYWILNCHHS 3a OCTaHHI POKH B
VYxpaiHi BuTpaTn enekrpoeneprii craHoBiATs He MeHme 100 muH. KBt roz.

Jns cemapamii Ba)KKOPO3IUIBPHHX 3E€pPHOBHX CyMimed ocoOnmuBo
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BHUCOKY CHEPrOEMHICTh MalOTh MAIMHH CIEI[iaJbHOr0 MPU3HAYCHHSA. Y
0araTbOX BHIIAJKax dYepe3 Opak KOWITIB Ui NPUIOaHHS CHEHiaJIbHUX
MallliH, TpH cemapaiii BaXKOPO3ALTbHHX 3CPHOBHX CyMilield Ha
BUPOOHMITBI BHKOPHCTOBYIOTH OaraTopa3oBi HEperycKH CyMilleil depes
poboui opraHu iCHYIOYMX MAIUH, 3 THEBMO-PEIIiTHO-TPIEPHUMH POOOUNMH
opraHaMu, SKUMH 3a0e3leueHi NPaKTUYHO BCl arpomigmpuemcra. lle
MPU3BOIUTH HE TINBKHU JI0 301IBIICHHS €HEPrOEMHOCTI, alie i 710 3HIKEHHS
SIKOCTI 3€pHa Ta BTPAT 3€pHA Y BiJIXO/IH.

SIkuMH K TIOBMHHI OyTH HANpsIMH 3HIDKCHHS CHEProBUTpAT Ha
TIPOLIECH CeTapallii 3epHOBUX CyMmimen?

Ha ocHOBi pe3ynbTaTiB KOMIUIEKCY JOCHI/UKEHb TI0 PO3JUICHHIO
3epHOBHX CyMIlllell Ha cernaparopax 3 pi3HUMH Jliana3oHaMy €HeproBUTpaT
HAMHU PO3POOJICHO aJTOPUTM cemapariii 3epHOBHX cymimeit (puc.l),
KOMIIOHEHTH SIKHX MaloTh pO30DKHOCTI B po3Mipax, aepopMHaMiuyHHX
BJIACTMBOCTSIX 1 HIJILHOCTI KOMIIOHEHTIB CYMIllli Ta aJrOpuUTM cemnapaiii
B)KKOPO3JILHUX 3€PHOBHX CyMillel (puc.2), KOMIOHEHTH SKHX MaloTh
pO30DKHOCTI B TPYKHHX 1 aepoJMHAMIYHHMX BJIACTUBOCTAX, (opmax i
Koe(illiEHTax TepTsl.

Ha nam mormsim, mix yac BHOOpY cnocoOy cemnaparii Hacammepen
BapTO 3aCTOCOBYBATH O3HAaKW, fKi 3a0e3MeuyroTh MAaKCHMalbHO IIOBHE
PO3/IiJICHHS 3ePHOBOI CyMIIlli, OIHOYACHO BPaXOBYIOUH KOPEJIALII0 O3HAK Ta
€HEePrOEMHICTh MpolLecy. 3aCTOCYBaHHS KOPEJSILIHHUX O3HAK JUIS MOALTY 32
TOBLIMHOIO a00 HIMPHHOIO 3epHa MOXJIIMBE, HANPUKIAJ, MiJ 4ac BHOOPY
nepioro pemiera cernaparopa. OfHaK, MH BBa)KA€MO, IO JUIS MiHIMI3allii
€HEeProBUTPAT Ha MPOLEC PO3AITICHHs Cernaparilo 3epHOBOI CyMilll BapTo
3IHCHIOBATHU Y TaKii MOCIIIOBHOCTI: MOYMHATH MOJIiN Tpeda 3a po3Mipamu 3
BUKOPHUCTaHHS PELIiT 3 MPOAOBIYBaTHMH OTBOpPaMH, TOOTO 3a TOBILMHOIO
3epHa, MOTIM 3 BHUKOPHCTAHHSM pEUIIT 3 KPYIJMMH OTBOpaMH, TOOTO 3
LIMPUHOIO 3epHA. lle MOsSCHIOEThCS THM, IIO IHTEHCHBHICTH KOJIMBaHHS
PEIIiTHOTO CTaHy 3 MPOIOBTYBAaTUMH OTBOPAMH PEIIIT HIDKYA HIK PEIT 3
KPYIJIUMH OTBOPaMHM, TOMY IIO ULl IPOXOJPKEHHS 3€PHOBOI YAaCTKH Kpi3b
MIPOIOBTYBATHI OTBIp iif MOCTaTHRO MepeBepHyTHCSA Ha Oik. ToOTO y IBOMY
BHUIIAJKY 3€PHO MOTPiOHO MiAKUAATH Ha TOIOBHHY HOro IIUPWUHH, a Y
BUITAJIKY 3 KPYIJIUMH penieTaMy MiAKUIATH Ha TTOJOBUHY HOTO IOBXUHU. A
OTXe Ha IIeH mporec Oyae BuTpayaTucs Oinmbire eneprii. Kpim Toro morim
cermapariiro 3a IMUPUHOI He00XiTHO MTPOBOIUTH OTHOYACHO i3 Cemapariiero 3a
AepOIMHAMIYHIMH BIIACTUBOCTAMHA Ha KOMOiHOBaHMX MarmHax. [licis goro
MPOBOIATh CEMapaliilfo 3a JOBXKHHOIO Ha Tpi€pax, a TMoOTIM 3a
AepOMMHAMIYHIMH BIIACTHBOCTSMHU Ta IIUIBHICTIO HAa KaMEHEBITOipHUX
MalllMHAX Ta THEBMATHYHUX COPTYBAJIbHHUX CTOJAX.



Enepeosumpamu na
npoyec cenapayii,
KBmm/200.

Biominnicme ¢izuxo-
MeXAHIMHUX 61acmueocmeil
KOMRoHeHnmie 3epHoeoi
cymiwi

3a TOBIIMHOIO

3a mupHHOIO

3a
aepoIMHAMIYHUMHU
BJIACTHBOCTSIMH

3a JOBXKHHOIO

3a IIBHICTIO Ta
aepoIMHAMIYHUMH
BIIACTUBOCTSIMH

I | I
0 1 2 3

4
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Anapamypne
3abe3neuenns npoyecie
cenapayii

CenapaTopu 3
MIPOZOBTYBATHMH
OTBOpaMH perreTa

CenapaTopu 3
KPYTrJIMMH OTBOpaMH
perera

ITHeBMaTHUHI
cemaparopu

OBcroxHI 260
KyKOJIBHI Tpiepu

KameneBinOipHi,
ITHEBMATHYH1
COPTYBAJIbHI CTOJIH

Puc. 1. Cxema anroputMmy cenapauii 3epHOBUX cyMillei TpaauuiiiHumMu
3aco0amMu 3 Jiana3oHaMH eHeproBUTPAT HA NMpolec cenapauii

Jns anroputMy cemapariii BaKKOPO3AUTPHHX 3€PHOBHX CyMIIIEH
(puc.2) mpoTOHYETHCST BUKOPHUCTOBYBATH CEIapaToOpy Po3poOIIeHi 3a ydacTi
ABTOPIB IIi€ CTATTI.
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Enepeosumpamu na
npoyec cenapayii,
KkBmm/200.

MeXaHiuHUX eracmusocmeil

TepTs

. .. Anapamypne
KOMNOHEHMi6 3¢PHOGOT .
- 3abe3neuenns npoyecie
cymiwi
cenapayii
3a npy>XHUMU e
by I'paBiTaniiini
BIIACTHBOCTSIMH,
cernapaTtopu
(opmoo Ta GaraTosipycHi yaapHi
koedirienTamu PYyCH1 yaap

- (ppuKLiiiHi

|
|

3a

TepTs

aepoIMHAMIYHUMHU [ipauiiini
BAACTHBOCTSIMH, cenapatopu
KoedilieHTaMu
TepTa Ta HOPMOI0
Bi0Opauiiini
3a (bO'pl\./lOlO Ta cemapaTopu 3
koedirieHTOM npodizamMu

HaNMEHIIOr o ONopy

3a popmoro,
TPYKHUMH
BJIACTUBOCTSIMH Ta
koedinieHTamMu
TepTs

Bibpo¢pukuiiini
cernaparopu

| | |
0 1 2 3

4

Puc. 2. Cxema ajroputmy cenapauii BakKopo3aiJibHUX 3ePHOBUX cyMilleii 3
Jliana3zoHaMM eHeProBUTPAT Ha Npolec cenapauii

EneproeMHicTh TporeciB cemnapamii Ha AEIKAX 3 HIX HAOMIKA€THCA
IO HyIS, Ie TpaBiTamidHi QpuKmiiiHi Ta ymapHi cemaparopu. Ko,
HANIPUKJIAM, 3aBAaHTAXXCHHA B OYHKEp TaKOro cermaparopa 3/iHCHIOBATH
BpY4YHY, a TIPH cemapariii HACIHHS JEesKIX OBOYEBUX KYNBTYp, JIKapCHKUX,
KBITKOBUX POCIMH 00’€MH KynW HE3HaYHi, Ha TPAKTUIl @€ TaK 1
BiIOYBa€THCA, TO BUTPATH ENEKTPOCHeprii mificHo HymsoBi. Cemapariito
BaXKOPO3IUIGHUX 3E€PHOBHX CYMIIIEH TeX, SK TPaBWIO, 3AIHCHIOIOTH
CIIOYaTKy 3a TEpIINM aJrOpUTMOM, ISl BHIAJCHHS JIETKHX, MalnxX Ta
BEJIMKHX JOMIIIOK, SKIIO TaKi € B CyMimIi, a BOHH 3a3Bu4ail €. [lotiM s
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BHJAJICHHS BXXC Ba)XKKOBIIUTFHUX JIOMIIIOK, 3 OIJIAMY Ha MiHIMI3aIliio
BUTpaT €Heprii Ha IIpolec cemaparii, cemapamilo CIij 3miHCHIOBaTH Ha
rpaBiTaliiiHuX (QpuUKLiiHUX cenaparopax 3a ¢opMoro Ta KoedilieHTaMu
TepTs, abo TrpaBiTalilHMX YyJapHHX Ccemaparopax 3a MpPYKHHUMH
BJIACTHBOCTSIMH, ()OPMOIO Ta Koe(illieHTOM TepTSI.

[otiM moxinm Ha TripamifHMX cemapaTopax 3a aepoAMHAMIYHHMU
BJIACTHBOCTSIMH, pO3MipamH, KoedirienTamu Tepts ta popmoro. [licis nuporo
MOJiT Ha BiOpamidHUX cemapaTopax 3 MPodiIIMH HAWMEHIIOro Omopy 3a
¢dopMmoro Ta KoedimieHTaMH TEpTS 1 HA OCTAHOK Ha BiOPOMPHKIIHHUX
cemapaTopax 3a IPYKHHMH BJIACTUBOCTAMHM, Koe(illieHTaMH TepTs Ta
dhopmoro.

Ha wWam mnormsny 1mi airopuTMu Cilifi BUKOPUCTOBYBATH  IICIS
MIPOBEICHHS IIOBHOTO aHANi3y BHXIAHOI CyMilli Ha 3acCMIiYeHIiCTh Ta
BPaxOBYBAaTH BUMOTH JI0 SKOCTI KiHIIEBOT'O MPOIYKTY.

Ha ocobmuBe Micuie B psiay OOJagHaHHS JUis cemapaiii CHIKHX
CyMIIICH MO)XHA TMOCTaBUTU CEMapaTopH, IO 3IHCHIOIOTH Cemapariiio 3a
KOJbOPOM 4YacTMHOK cymimed. Lli cemapaTopu HemopaBHO 3 SBHINCH B
NpOAaXy Ha IIPOMHUCIOBOMY PHHKY Y KpaiHH, BapTIiCTh 1X Ha MOPSIO0K BHIIA
HDK TpaJMLIMHUX cenaparopiB, OOCIYroBYBaHHsSI JyXe CKJIaJHe, aje 3a
SIKICTIO cernapalii 3apeKoMeH/1yBaii BOHU ceOe 1o0pe. MokHa TX BKIIOUUTH
B KiHElb JPYroro ajaropuTtMy, aje, Ha Halll [OIJIsAA, IMTaHHS BUKOPHCTaHHS
ceraparopiB 3a KOJIbOPOM YaCTHHOK 3acCIyrOBYE OKPEMOro IOCHiIKEHHS,
OYEBHIHO PO3BUTOK IX Oyne BiOyBaTHCS TaK CTPIMKO, IO 3HAJIOOUTHCS
PO3po0Ka CreIiaIbHOrO AITOPUTMY ISl cenapalii cymilieit 3a KoJIbopoM.

Ha nanmit yac, HaiiOinbln eeKTHBHE OUMINEHHS 3€PHA BiJ BaXKKO
BiJIOKPEMITIOBAHHUX JIOMIIIOK 3MIACHIOETHCS Ha PO3POOJIICHUX 3a YYacTio
aBTOpIB TIpaBITAIllfHMX O0araTosSPyCHUX YyHAapHUX CelapaTtopax, B SKHX
€Heprisi Ha Ipollec cemapamii 30BCiIM He BUTpadaeThcs. Pyx cymimni B
pobodomMy opraHi cemapaTopa 3IIHCHIOETHCS 38 PaXyHOK CHIIA TsDKIHHS Ta
MIPYKHUX BIACTUBOCTEH 3epHa.[21].

Po3pobnennit cenaparop eheKTUBHO 3aCTOCOBYBATHU JUISl OYHUIICHHS
HACiHHA JApiOHOHACIHHEBHX KYIBTYp, TaKUX SK piMaK, TIPYHIl, IMPOCO,
KOHOILTI, OBOYEB1, TPABHU JKAPCHKi POCIMHY TOIIO. Y NEIKUX BUMAAKaX HOTo
e(peKTHBHO BUKOPHCTOBYBATH HABITH IUISI cemapallii BiIXOAiB Y SIKHX Ba)KKO
BiJIOKPEMITIOBAHUX JOMIIIOK Oinbire 50%.

Ha puc. 3 i 4 B sKOCTI pUKIIay HaBEICHI PE3YyIIbTaTH Cemaparii Ha
po3pobiieHOMYy OaraTosipyCHOMY yOapHOMY cemapaTopi HAaciHHS Tpoca
3acMmiveHicTio 6,2% HACIHHSAMH MUIIIIO Ta KypS9IO0ro 1mpoca Ta pe3yibTaTh
cernapariii HaCiHHS TOPOXY 3aCMIYeHICTIO — 5,9% TOIIOBUHKaMH TOpOXY.
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1
Bipxig,

2 3 4 5 | Nap.
1 knac
[ — npoco; Buxif dhpakiii
Puc. 3. Pe3ynbTaTn cenapaiii HaciHHSI Mpoca Ha 6araTosipyCHOMY yIapHOMY
cemapaTopi: 3acMidenicTs cymimi — 6,2%0

3 aHami3y puc. 3 BHIHO, LIO MICJs cenapaiii 3epHa Mpoca MOXKHA
orpuMatu 89,2% HaciHHA 1-ro Kjacy, SKIIO 00’€QHATH OCTaHHI YOTHPH
¢paxuii, mpu npomy y Bixxoau mige 11,8% ne nepma dpaxuis

1
Biaxig,

2
Ha aopobky

1knac
@ — ropox; BuXin ¢pakiii
Puc. 4. PesyabraTn cenapauii HaciHHsI ropoxXy Ha 0araTosipyCHOMY yIapHOMY
cenapaTopi: 3acMiuenicts cymimi — 5,9%
Sk BHAHO i3 pHc. 4, SKIIO 3MilIaTH OCTaHHI TpH (pakiii HaCiHHA
BiJICENapoOBaHOT0 Ha 0araTOsIPyCHOMY yIapHOMY CemapaTopi MOXKHa
orpumaru 10 79,6% ounineHoro HaciHHS TOpoxy 1-To Kiacy, nepmra ¢paxmis
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7,0% mige y Bigxomwm, mpyry dpaxiiro 11,4% MokHA HATIPABUTH HA TIOBTOPHE
JIOOYHMIIIEHHS, Maibke TosoBuHA i€l ¢pakiii 47% IMOIOBHHKU TOPOXY, IO
(pakito MOXXKHa BUKOPUCTOBYBATH LTSI IEPEPOOKH B KPYITY.

BucHoBkmn.

OTXe Ha OCHOBI PE3yJbTATIB KOMIUICKCY JOCIIDKEHb PO3POOIICHO
QITOPUTMHU MiHIMI3allii €HeproBuUTpar I Yac cemapamii TpaaumiiHUX
3€pHOBUX CyMillel, KOMIIOHEHTH SKHUX MAaloTh po30LKHOCTI B po3mipax,
aepoAIMHAMIYHUX BJIACTHBOCTSX Ta IIIIBHOCTI 1 BAYKKOPO3IUILHUX 36PHOBHX
CyMillleif, KOMITOHEHTH SIKMX MaroTh pO30DKHOCTI B MNPYXKHHX 1
aepoJMHAMIYHUX BJIACTHBOCTSIX, (popmax Ta Koe(illieHTax TepTsl.

HaBeneno pesynbraTi cenapatii Ha po3po0i1eHOMY O6araTtosipycHOMY
yIApHOMY cerapaTopi HaciHHs mpoca 3acMiueHicTio 6,2%. [Toka3aHo, 110 3a
OIMH TIPOITyCK cyMimni MoxkHa orpumaru 89,2% HaciHHa 1-ro kiacy. 3a
pe3ynbTaTaMu cenapailii HACiHHS TOPOXY BCTAHOBJICHO, 1110 32 O/IMH MPOIYCK
3epHOBOI CyMillli MOKHa oTpuMaTH 79,6% HaciHHs 1-T0 Kiacy.
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BUPOBHUIITBO TA IEPCIIEKTUBHU BUKOPUCTAHHSA
XAPYOBUX ITIOPOLIKIB

0.A. Mask, M.O. Bacuienko, O./1. KocTouka

Posensanymo  xknacugpikayito ma HANpAMKU  SUKOPUCHIAHHA — XAPHOBUX
NOpOWwIKie, npogedeno ananiz puHKy. Busznaueno ocuoeni npobiemu nio uac
BUPOOHUYMBA NOPOWIKIE 3 POCIUHHOI CUPOBUHU, A CaMe eKOHOMIuHi, eKOJO2iuHI,
pecypcoeekmugrnocmi,  AKOCHMI  NPOOYKMY,  KOHCMPYKMUSHOI  CKIAOHOCIMI
0011AOHAHHSL.

3aznaueno, wo 8uUcokull pigeHbL MepMIiYHO20 GNIUBY HA CUPOBUHY 8 Npoyeci
nepepooKU BUIHAYAE OCHOBHI HEOONIKU BUPOOHUYMEA. eHEPLOEMHICIb 0ONAOHAHHS,
MpUBanicms MexXHON02IYHO20 Npoyecy, empamy JIe2KOIemKUX apOMAmuyHux ma
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CMAKOBUX KOMNOHeHmis. B pezynvmami po3pooneno yYCcmauosKy O CYWiHHA nio
BAKYYMOM 3 GUKOPUCMAHHAM 6ibpayii. Ycmanoska npusHauena 015l npo8eoeHHs
CYUIHHS 30 YMO8 8AKYYMYBAHHS MA NEPEeMIULY8AHHS 3 BUKOPUCMAHHAM 6i0payii nio
uac NpuSOMYBaHHs WIUPOKO2O ACOPMUMEHMY CYUWEHUX NPOOYKmMie HA OCHOSI
PIZHOMAHIMHOT CUPOBUHUL.

Kniouoei crosa: xapuosi nopowxu, pociunHa CUpOGUHA, CYWIHH, 8I0payiiina
8AKYYMHA CYUAPKA.

PRODUCTION AND PROSPECTS FOR THE USE OF FOOD
POWDERS

O. Mayak, N. Vasilenko, A. Kostochka

Food powders made from vegetables can be used as standalone dishes,
additives to soups, sauces, salads, baked goods, beverages, etc. They can also be used
as raw materials for the production of such products as chips, slices, mixes, granules.
The purpose of the article was to develop a plant for drying plant material and to
propose areas of use for food powders based on the analysis. The article discusses the
classification and uses of food powders, analyses the market for vegetable powders.
The main problems in the production of powders from vegetable raw materials are
identified. The following main problems have been allocated, which may be the topics
for further research: economic, environmental, resource efficiency, product quality,
and equipment design complexity. It is noted that a high level of thermal impact on
raw materials during processing determines the main disadvantages of production:
energy consumption of equipment, duration of the technological process, loss of
volatile aromatic and flavour components. The main advantages of the developed
plant are: intensification of the process and reduction of the drying time of vegetable
pomace due to the use of vibration. This leads to a constant renewal of the dried
surface, and the vacuum in the apparatus affects the quality of the product, namely
the product is concentrated at low temperature. The use of vacuum makes it possible
to significantly intensify the dehydration process. The use of vegetable pomace as a
raw material to be dried proved that the design features of the developed plant allow
to obtain a high quality final product.

As a result, a vacuum drying unit using vibration was developed. The plant is
designed for drying under vacuum and mixing with vibration in the preparation of a
wide range of dried products based on various raw materials. Vegetable (carrot,
beetroot) pomace and spicy and aromatic herbs were used in the research. The main
technical characteristics of the developed installation for the drying process are
presented.

Keywords: food powders, vegetable raw materials, drying, vibrating vacuum
dryer.

IMocTanoBka npodsieMu y 3araibHOMY BHIJISIAL. XapUuoBi MOPOIIKH
3 OBOUIB — II€ MPOJYKTH, OTPHUMAaHi i3 CyIIEHOI Ta HoxpiOHEHOI POCIMHHOL
CHpOBMHH. BOHM MaroTh BHCOKY Xap4oBY Ta OiOJNOTiYHY IIHHICTB, MICTATh
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BEJIMKY KIUTBKICTh BiTaMiHIB, MiHEpaJiB, aHTHOKCHUIAHTIB, (PITOHIHUIIB Ta
IHIINX KOpPHCHUX pe4doBHH [l]. Xap4oBi NOpPOIIKM 3 OBOYIB MOXYThH
BUKOPHCTOBYBAaTHCSl SK CaMOCTiHHI CTpaBH, H00aBKH JO CYIIiB, COYCIB,
canariB, BUIYKH, HAIOIB TOMIO [2-4]. BoHH TaK0X MOXYTh OyTH CHPOBHHOO
JUTSl BAPOOHUIITBA 1HITUX HPOAYKTIB SIK YiTICH, CIIACH, MiKCH, TPaHYJIH TOIIIO.

Xap4oBi MOPOUIKM 3 OBOYIB MOKHa KiIacH]iKyBaTH 3a pPi3HUMHU
O3HaKaMH, TAKHUMH SIK:

- cnoci0 CymniHHS: TOBITPSHUH, BaKyyMHHH, CyOnimMalliiHuH,
MIKpPOXBWIJIbOBUH, iH(pauepBOHUH TOIIO;

- cnoci6 monpiOHEeHHs: MeXaHIYHHH, YIbTPa3BYKOBUM, ENEKTPHYHHUH,
XIMIYHHH TOIIO;

- CKJQJ: OJHOKOMIIOHEHTHI (3 OIHOrO BHIY OBOYIB) abo
0araTOKOMITOHEHTHI (3 JCKUIBKOX BHIB OBOYIB a00 3 JOJABaHHSM IHIIIHX
IHTPEI€HTIB, TAKUX SIK CiJIb, IIYKOD, CIIelii, KpOXMaJb TOIIO);

- (yHKIIOHANBHI BIACTHBOCTI: AHTHOKCHIAHTHI, MpeOioTHYHI,
NpOTU3aNaibHi, IMyHOMOIY/TIOBAJIBHI, aHTHOAKTEpiaJIbHI TOLIO.

Hanana knacudikailis BU3Ha4a€ HANPSIMKK MOJANBIIUX JIOCIIPKEHb
peadizaii iX pe3ynbTaTiB.

BupoOHHUITBO XapuoBHX MOPOLIKIB 3 OBOYIB BKIIIOYAE KJIbKA €TAIIB,
TaKHX fK:

- MiATOTOBKA CHPOBMHM: OYMILECHHS, MUTTS, COPTYBaHHs, Hapi3ka,
OJaHIIYBaHHSI, MTiIKUCIICHHS TOLIO;

- CYUIIHHS CHUPOBHMHH: BHOIp ONTUMAJBHOI'O CIOCOOY CYILIIHHS
3aJIeXKHO BiJl BULY OBOUIB, IXHBOT BOJIOTOCTI, TEMIIEPATYPH, Yacy, IIBUIKOCTI
TOILO;

- MOJPIOHEHHS CYIICHOI CHMPOBUHU: BUOIP ONTUMAIBHOTO CIIOCOOY
MOAPIOHEHHST 3aJIeKHO BiJ 0a)KAHOTO CTYIEHsI MOMEIy, OIHOPIJHOCTI,
CMaKy, apoMaTy TOIIO;

- makyBaHHS Ta 30epiraHHA XapdyoBHX IOPOIIKIB 3 OBOYIB: BHOIp
ONTHMAaJILHOTO BUIy TAKYBaHHS 3aJI€KHO Bill BAMOT JI0 3aXUCTY Bill BOJIOTH,
CBITJIa, KHCHIO, MIKPOOPTaHi3MiB TOIIO.

YaockoHaneHHS crmoco0y BHUPOOHHWIITBA MOXE MaTH Micle Ha
KO)KHOMY 3 €TalliB.

AHani3 octaHHix Aocaimkens i myoaikamiii. bymo mpoBeneHo
aHaJi3 PUHKY XapYOBUX MOPOIIKIB 3 OBOUIB.

XapuoBi IOPOMIKK 3 OBOYIB € TEPCHEKTHBHUM 1 3aTpeOyBaHUM
MIPOAYKTOM Ha PHHKY Xap4OBUX MPOMYKTiB. BOHM BiNMOBiNAIOTh CydYacHUM
TEHJICHIIISIM 3I0POBOTO 1 PI3HOMAHITHOTO XapuyyBaHHS, €KOJOTIYHOCTI Ta
3pydHOCTI BUKOpHCTaHHS [1-5]. 3a maHMMu IOCHIIKeHb, CBITOBHH PHUHOK
Xap4OBHX ITOPOIIKIB 3 0Bo4iB 2020 poky cki1aB O11M3bKO 5 MUTBSIPAIB 10TapiB
1 TIPOIOBXYe 3pocTaTH 3 TeMIoM Omm3pko 6% Ha pik. OCHOBHUMH
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CHOXKMBa4YaMH XapyoBHX IOPOIIKIB 3 OBOUIB € KpaiHu €Bporu, IliBHIYHOT
Awmepuku Ta Azii. OCHOBHUMH BUPOOHHKAaMH Xap4yOBHX MOPOLIKIB 3 OBOUiB
€ Kurait, Innis, CIIA, Himeuunna, ®panuis Ta i, Cepex KOHKYpEHTIB Ha
PHHKY Xap4yOBHUX ITOPOLIKIB 3 OBOYIB MOXKHA BHJIUINTH TaKi KOMIaHii, K —
Native Products2, Sensient Technologies Corporation, Olam International,
Symrise AG, Naturex SA Ta iH.

Mera cratTi. Ha ocHOBI IpoBeieHOr0 aHai3y pO3pOOUTH YCTaHOBKY
JUISl  CYNIHHS ~ POCIMHHOI  CHPOBHMHH, 3alpONOHYBATH  HAMPSIMKH
BHUKOPHUCTAHHS XapYOBHX MOPOIIIKIB.

BuxJiaj ocHOBHOT0 MaTepiaJty. BUKOprCTaHHS XapyOBHX MOPOIIKIB
B SIKOCTI HAMOBHIOBAuYiB OCHOBHOI CHPOBMHH Ta HAaJaHHS i MEBHHX
BJIACTHBOCTEMH, & caMe — KOJIbOPY, CMaKy, MOXHUBHOI IHHOCTI, poOJISATh 1iei
KOHIICHTPOBAHMUH MPOAYKT HE3aMIHHMM IIiJl Yac pO3POOKH 1HHOBAIIMHUX
TPOYKTIB 30pOBOr0 XapuyBanHs [ 1-5].

BaXTMBUM TMHTAHHAM 3aJMIIAETHCS CHEPro30EepeKeHHsS TiJ Yac
peanizauii nporecy CyuIiHHs, aJpke caMe L€ € OCHOBHUM ITUTaHHSM, SIKe
NOCTa€ TiJ Yac BHOOpY amapaTtypHOro o(GOpPMIIEHHs IPOIECY CYUIiHHS.
BuainsioTh HacTymHi NpoOieMu MijJ 4ac BUPOOHMITBA KOHIIEHTPATIB 3
POCIIMHHOI CHUPOBHHH: EKOHOMIUHY, €KOJIOTiuHY, pecypcoedeKTHBHOCTI,
SIKOCTI IPOAYKTY, KOHCTPYKTUBHOI CKJIAIHOCTI 00JIaIHAHHSL.

Bucokuil piBeHb TEpMIUHOrO BIUIUBY HAa CHUPOBHMHY B IpoOLECi
nepepoOKH BU3HAYAE OCHOBHI HEIOMIKK BUPOOHUIITBA [6-8]: eHeproeMHicTh
o0JiaJIHaHHS, TPUBAIICTh TEXHOJOTIYHOTO IPOLECY, BTPATYy JIETKOIETKHUX
apOMaTHYHUX Ta CMAKOBUX KOMIIOHEHTIB. ICHYIOTH KOHCTPYKILIi Cymapox,
sIKI BpPaXOBYIOTh O3HAueHI MPOOJIEeMH, MPOTE HE MOXKYTh OYTH BUKOPUCTaHI
JUIS IIIUPOKOT'O CHEKTPY POCIUHHOI CHPOBHHHU [9].

Po3pobnena  ycraHoBKa JUIsi  CYNIIHHS — TiJl BakyyMoM 3
BUKOpDHUCTaHHSIM BiOpamii (puc. 1) mnpu3HaueHa [l TMPOBEJCHHS
MacooOMiHHOI OOpoOKHM 3a yMOB BaKyyMyBaHHS Ta II€pPEMIlIyBaHHA 3
BUKOPUCTAHHSAM BiOparmii mpW NPUTrOTyBaHHI INHPOKOTO aCOPTUMEHTY
CYIIIEHNX TPOAYKTIB HAa OCHOBi pi3HOMaHiTHOi cmpoBuHH [10]. B srocTi
MIpeaMEeTy AOCHTIHKEHHS 0yJ0 BUKOPHCTAHO OBOUYEBi (MOpPKBSHI, TapOy30Bi,
OypsKOBi) BUUaBKU po3mipom (pakmiii 1..1,5 MM, npssHOApOMATHYHY 3€TICHb
(xpim, meTpymrka, cenepa).

Pobota ycTaHOBKM AJIsl CYIIIHHS BHYABKIB 3 POCIMHHOI CHPOBHHHU
3IIACHIOETBCS HACTYITHUM YHHOM: POCITMHHA CHPOBHHA 3aBaHTaXKYETHCS HA
JIeKH 3 TephOpOBaHUMHE JOTKAMH, SKi KPITUIATHECS HA Bajly Ta OITYCKAalOTh B
pobouy BakyyM-kamepy. Ban 3'eqHaHmii 3 reHepatopoM BiOparii, skwit
KpinuThcss Ha Kpummi amapary. [Ipomec HarpiBy 3aiHCHIOETBCS 3a
JIOIIOMOT' 00 TI0/1a¥i TEIUIOHOCISI B TIAPOBY OOOJNOHKY depe3 MaTpyOoK IUist
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noz[aqi TeHJ'IOHOCiH, p06oqa BAaKyyM KaMe€pa IrepMeTU3ye€TbCs MCETAJICBUMU
yHIiJ'IBHIOBa‘IaMI/I, a BaKyym 3a6esneqy€TLc51 CHUCTEMOIO BaAKYyMYBaHH:.
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Puc. 1. YcraHoBka sl CylIiHHS OBOYeBOi CHPOBHMHM MiJ BaKyyMOM IpH
BiOpaniiinomy nepemimyBanHi: 1 — omopu; 2 — maTpy6oK aJisi BHJAJ€HHS
TenaoHocis; 3 — podoya kamepa; 4 — eKi 17151 NPOAYKTY; S — nep¢opoBaHi JOTKH
IJs CHPOBHHHM; 6 — Kapkac; 7 — KpimWwibHi ejemMeHTH; 8 — MaHOMeTp;
9 — mapoBa o6osonka; 10 - kpumka anapaty; 11 — TexHoJoOriYHMiIl NaTPyOOK;
12 — renepatop Biopauii; 13 — yminsnioBay; 14 —Baum; 15 — kpinuibHi 3'eqHanHs;
16 — manometp; 17 — maTpy6oK 1Jisi BHIAJIEHHSI MOBITPs 3 po0do4oi Kamepw;
18 — TexHosTOriUHMIT NaTPYOOK 1151 MOAavi TenIoHocis; 19 — TexHooriuHMii HaK;
20 — BakyymHmii Hacoc; 21 — eJIeKTPOABUTYH

OCHOBHI TEeXHIYHI XapaKTEPUCTUKH YCTAHOBKHU Uil CYIIIHHS
OBOYEBHX BHUYABKiB IIPECTABJICHI B TaOIHIIL.
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Tabmurs
TexHiuHi XapaKTePHCTHKH YCTAHOBKH /ISl CYLIiHHSI 0BOY€BOi CHPOBHHH MiJ
BAaKYYMOM NpH Bi6pauiiiHoMy nepeMimyBaHHi

HaijiMeHyBaHHs1 IOKa3HUKA 3HavyeHHs1
1 2
["abapuTHa JOBXHHA, MM 1200
["abaputHa BucOTa, MM 2480
['abapuTHa mupuHa, MM 1200
TeoMeTpHuHHil 06’ €M €MHOCTI, M° 0,9
Pobounit 06’eM eMHOCTI, M3 0,5
[oTyxHiCTh JBUTyHa MilIaJKH, 8
kBT
Yacrora KonuBaHb, 111 8
AmmiTyna, M 0,005
TloBepxHs HAarpiBy, M 2,7
Bakyym B pobouiii emHocti, MI1a 0,09
Po0Gounii TUCK B MapoBiii copouli, 0,5(5)
MIla (aTm)
[Turoma BUTpaTa napa, Kr / roj 65
KonaeHcaroBiaBigHuk 000I0HKHA +
JlaTuMK KOHTpOJIIO TeMIepaTypu +
npoaykry, °C
JlaTuMK KOHTpOJIIO TeMIepaTypu +
ob6omoHkH, °C
Konznencarop tpybuactuit +
30ipHUK KOHJEHCATY +
BaxyymHuii Hacoc +
OrnsamoBe BIKHO 3 OCBITIEHHAM +
BHYTPILIHBOI YaCTHHH arapaTy
KinpKicTh JOTKIB, OJ 20
Maca cupoBHHH, KT 50

Byno mpoBeneHO HH3KY EKCIIEPUMEHTIB 3  BHKOPHCTaHHIM
BiOpamiiiHOTO BIDIMBY, 0€3 HBOTO, 3 BaKyyMYBaHHAM Ta 3a aTMOC(EpHOro
THCKY. Pe3ybpTaTi eKcriepuMeHTIB IMOKa3aId HACTYyITHE: BiOpalifiHIiA BIUTHB
crpusie pyxy IPOIYKTY Ha AeKax, 0 pyHHYe MOBEPXHEBUI MaCOOOMIHHUH
map i CHIpHs€e BHUBEICHHIO BOJOTH 3 TIHOMHHU IPOXYKTY Ha IOBEPXHIO,
BimOyBaeThcs BiOpamiliHe TEpeMIlTyBaHHS CHPOBHHH, IO JAalI0 3MOTY
CKOPOTHTH TPHMBAJICTh Tpolecy CymiHHA. Temmeparypa Mg 4ac
JIOCITiIPKeHHsI BcepequHi anapaty Oyna B Mexax 45-50 rpanycis Llenscis (1o
BiJMOBinae po3pimkeHHio B amapati 12...15000 I1a). Bmict cyxux peaoBnH
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B CHpPOBMHI 3MiHIOBaBcsS Binm 45 nmo 90 BifgcoTkiB  (3aJIeXKHO
BiJI criocoOy rorepeaHb0i 00pOOKH CHPOBHHH, IO i UIsATajia BUCYIIYBaHHIO
[11]).

OcHOBHI TepeBard pO3pOOICHOI  YCTAHOBKHU: IHTEHCHU(IKAIlisa
MPOIIECY Ta CKOPOUCHHS TPHWBAJIOCTI CYIIIHHA OBOYEBHUX BHYABKIB 3a
PaXyHOK 3aCTOCYBaHHsI BiOpallii, 1110 IPU3BOAUTH IO TIOCTITHOTO OHOBJICHHS
TIOBEPXHI, KA BUCYIIYETHCS Ta BaKyyMy, 11O BIUIMBAE HA SIKICTh IPOAYKTY,
a caMe TPOAYKT KOHILEHTPYEThCS 32 HU3BKOTEMIIEPATYPHOTO PEKUMY.
3acTocyBaHHS BaKyyMyBaHHS Jja€ 3MOT'Yy 3HaYHO 1HTEHCU(]IKYBaTH HpOIEC
3HEBOJHEHHS. BHKOpHCTaHHS B SIKOCTI CHPOBHHH, IIO Mijjsiraia CyIIiHHIO
OBOUYEBMX BUYABKIB JIOBENO, IO KOHCTPYKTHUBHI OCOOJIMBOCTI PO3poOIIEHOT
YCTAHOBKH JIAIOTh 3MOTY OTPUMATH KiHIIEBHI MPOIYKT BUCOKOI SKOCTI.

HepmonikoM maHOi YCTaHOBKHU € TEPioauuHICTh mporiecy. Kpim toro,
nofanbiia podoTa nepeadayae JOYKOMIUICKTYBaHHS YCTaHOBKH NIPY>KMHHUM
BY3JIOM, SIKUH CYITEBO 3MCHIIUTH HAaBaHTA)XXCHHS Ha JBUT'YH Ta
BiOpOENIeMeHT.

BucHoBkH. B pe3ynbrari po6oTH Oys10 MpOBEIEHO aHaji3 PUHKY Ta
BUKOPUCTAHHS Xap4YOBHX MOPOIIKIB, PO3MIISIHYTO MEPCIIEKTHBHI HANPSMKH
BUKOPHUCTaHHA. P0O3po0ieHO HOBY YCTaHOBKY IJIsl CYIIiHHS POCIHMHHOI
CHUPOBUHH TIiJl BAKYYMOM 13 32aCTOCYBaHHSM BIOPALIifHOTO BILIUBY.
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ANALYSIS OF MEMBRANE DEVICES CONSTRUCTIONS
OF THE FOOD AND PROCESSING INDUSTRY

G. Deinychenko, D. Dmytrevskyi, V. Chervonyi, D. Horielkov,
V. Lavreniuk

An analysis of modern designs of membrane devices, which are used at
enterprises of the food and processing industry, was carried out. The need for a wider
use of membrane technologies for the processing of food liquids is substantiated. In
particular, the processes of concentration and illumination. Characteristic
shortcomings of baromembrane processes are identified. The conducted analytical
studies made it possible to conclude that membranes with a larger pore diameter do
not allow obtaining the required degree of illumination. Membranes with a smaller
pore size are characterized by low permeability.

Keywords: microfiltration, ultrafiltration, reverse osmosis, membrane
treatment, baromembrane processes, membrane devices, food industry
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AHAJII3 KOHCTPYKIIIH MEMBPAHHUX ATIAPATIB
XAPYOBOI TA MTEPEPOEHOI TPOMUCJIOBOCTI

I'.B. deiinuuenko, J.B. ImutpeBcoknii, B.M. UepBonmii,
J.B. T'openkos, B.B. JlappeHok

Ilposederno awnaniz CyuyacHux KOHCMPYKYIl MeMOPamHUX anapamis, sKi
BUKOPUCTNOBYIOMbCS.  HA  NIONPUEMCMBAX — XApyo8oi ma nepepoOHOi  eanysi.
Obrpynmosano  HeoOXioHicmv  Oinbul  WUPOKO2O BUKOPUCTNAHHA ~ MEMOPAHHUX
MexHOoN02Il 015 30IUCHEH s npoyecis nepepooKu Xap1osux pioun. 30Kkpema npoyecie
KOHYEHmMPY 6aHH ma OCBIMNIEHHS. Busnaueni  xapaxmepui  HedoniKu
bapomembpannux npoyecie. Ilposedeni ananimuuni OOCHIONCEHHST O0360IUNU
3pobumu UCHOBOK, WO MeMOpanu 3 OLtbwumM OlaMempom Nop He 00380JI0Mb
ompumMysamuy nROMpioHy cmyninb oceimienns. Membpanu 3 Menuum posmipom nop
XapakxmepusylomsCsi HU3bKOI NPONYCKHOIO 30aMHICMIO.

Ha oanuii uac, ynompaginempayis € eKoHOMIUHO eeKmusHuUM npoyecom
006pobku xapuosux pioun. Lleii npoyec mac neeni nepesacu neped mpaouyiiHuMu
npoyecamu KOHYeHmpyBanHs ma OCEIMIEHHs XapUo8Ux PIOUH.

Vavmpaghinempayiiini anapamu cymmego nioguwgyrome 6uxio 20mosoco
npooykmy. IIpu yvomy, xapuosa ma dionociuna npoOyKmie ne smenutyemvcs. Axicmo
KiHYe8020 NpooyKm NOKpawyemvbCs y, wjo 0ae 3M02y OMpPUMy8amu Xapiosi npooykmu
3 GUCOKOIO XAPY0B0IO YIHHICIIO | HOBUMU 61ACTIUBOCIAMU.

o anapamis, 3a 00noM02010 AKUX peanizyemvcs npoyec yibmpaginoempayii,
BIOHOCSIMb anapamu 3 MAaH2eHyiiHolo nomokosow @girbmpayieio. Taneenyianvha
Ginompayis mooice uxopucmogyeamucs AK 015 Mikpoginempayii, mak i 0Ons
yaempaginempayii  eun  ma  QpPyKmoeo-scioHux  cokie.  3acmocyeanms
maneenyianvHux Qinempie 3abe3neuye npo3opicme i MIKpobionoeiuny cmitikicmo
xapuosux pioun. Taky npodykmusHicme memOpan Mmodcha ompumamu 0Oe3
BUKOPUCTNAHHSL OONOMIJICHUX peqogun i 000agok. Lle euxniouac pizni npobremmi
cumyayii, nog'szami 3 ymunizayiclo Oanoi npooykyii. Membpanu, 3a ymosu
npasUIbHO20 BUKOPUCMAHHA MA CBOEHYACHO20 00CIY208Y8AHHA (Pinbmpa, Maromo
binvuull mepmin cryscou 6 NOpIGHAHHI 3 MPAOUYIUHUM MYRUKOGUM CHOCOOOM
Ginompayii. Bukxopucmanns manzenyianbHux Qinempie maKoic cnpusic 36 epedlcentio
CMpYKMYpHUX i Opeanonenmuuynux enacmusocmeii npooykmy. Taueenyianvhi
Ginompu € camoouucHuMU i He GUMA2aIOMb 00POSUX GUIMPAMHUX MAMEPIATIS.

XapaxmepHroto ocobrusicmio maneenyiansHoi Qinbmpayii € b mpueaiuil
mepmin excnayamayii. [lpu yvomy Hemae HeobXiOHOCmi 3acmocogyeamu 000amKosi
sumpamui mamepianie. [anuti mun MemMOpaHu OUUWYIOMbCA NPOMUMEYICEIO.
Membpanu 6ucomosieHi 3 HeUmpaibHO20 XApuo6020 Noiimepy, abo Kepamiku.
Taneenyianvra inempayis 3abe3neyye 3a0amy cnmyninb Qirompayii 3a 00uH npoxio.

Kniouosi cnosa: mikpoghinempayis, ynempaghinempayis, 360pomuitl 0cmMoc,
Membpanna 06pobka, Gapomembpanni npoyecu, MeMOPAHHI Anapamu, Xapyoga
NpoMUcIogicmo
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Statement of the problem. The fruit and vegetable industry performs
one of the main tasks of providing the population with food products that
have high biological and nutritional value, and also contain vitamins and
biologically active substances that are indispensable for humans. Juices are
one of the main products of the fruit and vegetable industry.

In the juice, unstable phenolic compounds can polymerize, forming
tannins, which, interacting with proteins, contribute to the appearance of
secondary turbidity. With traditional filtration methods, these compounds are
usually removed by bentonite treatment. During ultrafiltration, this problem
is solved by removing one of the components of the reaction - protein.
Therefore, when choosing juice clarification membranes, it is necessary to
ensure the removal of proteins. In addition to macromolecules dissolved and
suspended in the solution, bacteria, yeast, molds and their spores are
completely removed during ultrafiltration. Therefore, the filtrate obtained
during ultrafiltration is sterile. However, when bottling such juice, secondary
infection of the juice is possible when passing through the bottling and
capping equipment, so the pasteurization process cannot be excluded if
aseptic bottling conditions are not ensured [1].

One of the main stages of the apple juice production process is the
clarification stage. This process is carried out for the purpose of colloidal
stabilization of the product during storage, as well as to improve the consumer
appearance of the product and its organoleptic properties. In order for the
product to meet international standards, it is necessary to use modern
technologies and equipment based on advanced developments [2].

This type of equipment includes membrane technologies that provide
a higher yield, improvement in taste, appearance and nutritional value of fruit
and berry juices. At the same time, vitamins, amino acids and other
biologically active components are preserved. This is possible due to the
rejection of preservatives and the thermal sterilization stage. Membrane
processes make it possible to create energy-efficient juice concentration
technologies and expand the range of products [3]. Using microfiltration and
ultrafiltration processes, you can get products with an adjustable mineral and
carbohydrate composition [4].

The processes of separation of complex systems at the micro level are
carried out with the help of membrane technology, which can be effectively
used in the processes of filtration, purification and clarification of fruit and
berry juices [5]. Separation of substances using membranes under pressure is
carried out using reverse osmosis or ultrafiltration methods [6]. Reverse
osmosis refers to forced filtration of solutions through semipermeable
membranes that allow solvent molecules to pass through and retain molecules
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or ions of dissolved substances. Reverse osmosis processes occur at a
pressure of 4...10 MPa [7].

Ultrafiltration is the process of separating high-molecular and low-
molecular compounds in the liquid phase on selective membranes that pass
molecules of low-molecular compounds and retain high-molecular
compounds. If a solvent and a solution or two solutions of different
concentrations are separated by a semipermeable membrane that can pass
only the solvent, transfer of the solvent across the membrane is observed.
This transfer is called osmotic, and the phenomenon is called osmosis [8].

If the pressure on the solution increases, osmosis slows down and at
a certain pressure, called osmotic, it stops completely. When the pressure on
the solution is further increased, the transfer of the solvent in the reverse
direction from the concentrated solution is observed. This process is called
reverse osmosis. Ultrafiltration is carried out at low pressures (0.3...1.0 MPa).
The main element of an ultrafiltration or reverse osmosis installation is a
membrane device. Different modules of membrane installations are known.
Tubular modules are used in the canning industry for clarification and
concentration of fruit and berry juices [9].

The membranes are located on the inside of a dense porous tube
through which the working solution is passed. One of the main areas of
application of membranes in the production of juices is their clarification and
concentration. Clarification of juices is carried out with the aim of destroying
the colloidal system of the product, removing high-molecular protein, pectin
and polyphenolic substances and microorganisms. At the same time, a
necessary condition is the preservation of biologically active and valuable
components - vitamins, sugars, acids, mineral and aromatic substances.
Concentrated juice is obtained during the processing of direct-pressed juice.
For this purpose, the direct-pressed juice can be concentrated in various ways.
Among these methods, the membrane method of concentration has become
widespread. As a rule, neither sugar nor other sweeteners are added to the
composition of concentrated juices [10].

Review of the latest research and publications. Traditional juice
production technologies involve filtration of freshly squeezed juice through
porous partitions with the loss of some valuable substances, as well as the
introduction of preservatives and the use of heat sterilization to ensure the
necessary shelf life.

The use of these technologies does not guarantee complete removal of
fruit pulp particles and obtaining a final product with a high level of
organoleptic indicators and nutritional value. Some methods of brightening
and stabilizing fruit juices are based on the addition of external additives to
the product, namely brightening materials. Together with these materials, an
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excessive amount of mineral and other substances often enters the
composition of the juice. The duration of juice processing according to
traditional technology is from 24 to 30 hours [11].

As a result of such long-term contact of the product with air oxygen,
part of the biological value of the juice components is lost. It is obvious that
such a phenomenon negatively affects the quality of finished products [12].

Recently, membrane methods for separating mixtures have become
widespread. These technologies are characterized by simplicity, economy
and efficiency. Membrane filtration ensures the separation of various
components in the stream according to the size and shape of microparticles.
When filtration is improved, the quality of the finished product improves and
its yield increases. In addition to improving the quality of products, the use
of membrane units as part of technological lines for the production of juices
provides the opportunity to improve the economic indicators of enterprises
due to the simplification of the composition of lines and the reduction of
energy consumption of processes [13].

Based on the analysis of literature sources, the main problems
preventing the widespread use of membrane technologies in the production
of fruit and vegetable juices are the rather high cost of membrane installations
due to the large filtration area, which compensates for the decrease in
productivity due to the deposition of a sediment (gel layer) on the surface of
the membranes.

The objective of the research. The purpose of the article is to carry
out analytical studies of the constructions of membrane devices used at
enterprises of the food and processing industry.

Presentation of the research material. Reverse o0smosis,
ultrafiltration, and electrodialysis processes are used to clarify, stabilize, and
concentrate juices, soft drinks, and wines.

Membrane processes are especially appropriate to use in cases where
the separated mixture contains labile substances that are easily destroyed.
These are most often liquid food media, for example, juices, extracts, protein
solutions, etc. The development of membrane processes for their separation
makes it possible to create fundamentally new technological schemes and
equipment for complex processing of plant raw materials, to reduce
environmental pollution through the use of waste-free technologies, as well
as to obtain food products with new functional properties and high nutritional
value [14].

Membrane processes in fruit juice production technology are currently
used mainly for their clarification and concentration. For the main filtration
of juice in sugar factories, vacuum filters are used complete with settling
tanks or disk thickeners, disk filters and filter presses. Cartridge and bag
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filters, filter presses and disk filters are used for control filtration of juice.
Cartridge and disc filters, as well as filter presses, are used for the main
filtration of juice [15].

Bag filters are used for control filtration. Sulfated juice is filtered on
cartridge or muscle filters, sulfited syrup — on cartridge filters, filter presses
or muscle filters. Filtration equipment must meet the following basic
requirements: provide maximum filtration speed, maximum productivity,
continuity of the process and its mechanization and automation to reduce
manual labor costs and reduce production costs during operation [16].

Fabric, ceramics, and metal sieves are used as a filter partition during
filtration. However, such a filter partition itself, without sediment, does not
provide filtration, as it passes a significant number of small particles, and a
cloudy filtrate is obtained. In the sediment, voids are formed between the
settled particles, which form thin winding passages that allow a transparent
liquid to pass through [17].

The quality of the sediment is important during filtration: if it is large
crystalline, filtration is fast; through fine sediment, the liquid passes more slowly,
since the smaller sizes formed, the filter channels offer a lot of resistance.
Filtration is even worse with heterogeneous sediment, when small particles fill
the spaces between large ones. It is most difficult to filter gelatinous sediments
(gels) that are formed during the purification of diffusion juice from proteins,
calcium salts of pectin, pectic and humic acids, etc. Currently, CrossFlow
tangential filters are widely used for baromembrane processes. These filters are
also called cross-flow filters [18].

Tangential filters with a transverse (tangential) flow allow you to
obtain the effect of ultrafiltration with the help of a tangential flow only when
the raw material passes through the filter once. At the same time, the
necessary transparency and microbiological stability of the finished product
is ensured. Such characteristics are achieved without the use of auxiliary
substances and additives. The main component of the tangential filter unit is
filter membranes having a capillary structure with an open fiber. The
diameter of the capillaries is 18 microns [19].

The membranes are placed in stainless steel housings, which are
assembled in parallel in such a quantity as to achieve the desired filtering
surface area. The liquid, which is filtered from the storage tank with the help
of a pump, is fed into the body of the tangential filter and moves along the
membranes at high speed. Part of the liquid passes through the pores into the
membranes. All clean and filtered liquid is collected from all membranes and
pumped out. The pump, which pumps out the filtered liquid, periodically
switches for a few seconds in the reverse direction, creating a water hammer
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in the membrane. Due to this, the particles settled on the surface of the
membrane fly off it and are captured by the flow of the contaminated liquid.

An example of the construction of a tangential membrane filter with
tubular membranes is presented in Fig. 1.

Fig. 1. Membrane module with tubular membranes

Tangential filters are self-cleaning filters and do not require expensive
consumables. Basically, the average service life of membranes is about 5
years, but with proper use and timely maintenance of the tangential filter, this
period can increase to 10 years [20].

Filtration of kvass or juice on a tangential filter will allow you to
brighten the liquid as much as possible to the color you want. But the filter
also has disadvantages - it always has the same filtration rating (depending
on the membranes installed at the factory) and you will not be able to perform
different degrees of filtration, as, say, with Kieselguhr or press filters.

Conclusion. During the analysis, it was established that the output of
the finished product increases significantly when using ultrafiltration devices.
At the same time, the nutritional and biological value of clarified juices does
not decrease. And the quality of the final product improves. This, in turn,
makes it possible to obtain food products with high nutritional value.

Modern ultrafiltration processing using tangential crossflow filters
can be used for processing beer, wine, and juices. This type of membrane
processing allows you to preserve the organoleptic properties of the product
as much as possible. In addition, the use of the modern Crossflow tangential
filtration method allows you to completely replace such a complex of
technological equipment as a separator, kieselguhr filter, filter press. In
addition, this technology significantly extends the service life of the
membrane module. A characteristic feature of tangential filtration is a longer
service life. Atthe same time, there is no need to use additional consumables.
This type of membrane is cleaned by countercurrent. Membranes are made
of neutral food grade polymer or ceramics. Tangential filtering provides a
given degree of filtering in one pass.
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	TECHNOLOGICAL PARAMETRS OF
	HALVA WITH ISOMALT AND MALTITOL
	A. Radchenko, O. Sokolovska
	The sunflower halva recipe was optimized by replacing sugar and molasses with isomalt and maltitol. A series of experiments were conducted to determine the structural-mechanical indicators of halva samples, confirming the feasibility of using isomalt ...
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	ТЕХНОЛОГІЧНІ ПАРАМЕТРИ ВИРОБНИЦТВА ХАЛВИ
	З ІЗОМАЛЬТОМ ТА МАЛЬТИТОЛОМ
	Оптимізовано рецептуру соняшникової халви шляхом заміни цукру та патоки на ізомальт та мальтитол. Проведено аналіз технологічного процесу та визначено етап, що є важливим процесом формування структурно-механічних та фізико-хімічних показників якості х...
	Для оцінки впливу різних параметрів на якість халви використовувався два змінні параметри технологічного процесу, це час уварювання та час збивання карамельної маси. Установлено, що при заміні цукору-пісоку на ізомальт, патоки – сиропом мальтитолу пар...
	Визначено, що ефективна в’язкість карамельного сиропу з ізомальтом та сиропом мальтитолом знижується несуттєво. В'язкість мальтитолу менша за в'язкість патоки. Мальтитол є мальтотріозою, яка має більш низьку молекулярну вагу, ніж глюкоза або фруктоза ...
	Досліджено вплив замінників цукру на пінну систему продукту в цукровій масі та встановлено, що заміна цукру-піску на ізомальт та патоки на сироп мальтитолу підвищує піноутворення на 7 %. Визначено, що раціональним є інтервал збивання 13…14 хв, система...
	За результатами дослідження реалізовано можливість використання ізомальту та мальтитолу в рецептурі халви.
	Ключові слова: халва, зменшення енергетичної цінності, мальтитол, ізомальт.
	General problem formulation. In contemporary society, the pervasive issues of obesity and overweight represent significant public health concerns. Within the European Union, recent data indicate that a majority, constituting 52% of the adult populace,...
	Consumers are progressively discerning the attributes and utility of low-calorie product categories, aligning with preferences for health-conscious dietary practices, reduced caloric intake, and dental health preservation. Consequently, a surge in dem...
	The utilization of sunflower seeds as a substitute for sesame in sunflower halva, particularly prevalent in Eastern European nations, attests to ongoing innovation in response to dietary requirements. Recognizing the calorific excess exceeding 500 kca...
	This investigation is directed towards pioneering novel formulations of dietary halva. A primary objective is the development of innovative treacle-free and sugar-free halva mirroring the sensory and textural attributes of conventional counterparts.
	Analysis of recent research and publications. Research efforts are aimed at developing methods to diversify the assortment of halva, particularly through various additives and production technologies. Scientists such as Chuyko V.G. have proposed a new...
	Boloban L.G. discusses the use of various components to create halva with health-promoting properties. The halva contains caramel mass, protein mass from flax seeds or flaxseed meal, and special additives in specific proportions. This halva is dietary...
	Chuyko V.G. and Shulaev V.M. propose halva using sunflower mass and a foaming agent of licorice root extract. This method improves the taste by eliminating bitterness and negative effects on blood formation [4].
	Researchers [5] propose nut-sunflower halva, using heat-treated peanut kernels at temperatures of 180–220 C, and sodium bicarbonate as a foaming agent (0.009÷0.010). As a result, there is an improvement in organoleptic indicators, reduction of defects...
	In the work [6], the author proposes a method of halva production using licorice root extract or tea seed decoction and plant grains (rice and/or millet, and/or corn), enhancing the biological value and extending the shelf life of halva.
	Kholodnyak L.V., Kholodnyak O.G., and Lyimar A.O. have developed a method of obtaining halva from pumpkin seeds, which enhances the therapeutic and prophylactic properties of halva [7].
	However, the assortment of halva with reduced sugar content remains rather limited. This can be explained by various factors such as high cost, market demand, production complexity, and raw material availability. Demand for halva production with reduc...
	The aim of this study was to find the technological parameters for replacing sugar with isomalt and molasses with maltitol syrup in halva technology. The object of this study was technology of halva with isomalt and maltitol.
	For halva with isomalt and maltitol was used: sunflower seeds of industrial mixture of 2023 harvest (in accordance with DSTU 4843:2007) [8]; granulated sugar (in accordance with DSTU 2316–93)[9]: drinking water (in accordance with DSTU 7525:2014) [10]...
	It was used a traditional method to make caramel mass: whipping concentrated caramel syrup with soap root extract.
	Determination of moisture and dry matter content according to DSTU 4910:2008 "Confectionery products. Methods of determining the mass fractions of moisture and dry substances" [11].
	Determination of effective viscosity using rotary viscometer "Rheotest-2" in accordance with the instructions for using the device and the research methodology [12].
	Study of foaming ability and foam stability according to Luré method [13].
	Evaluation of organoleptic characteristics: GOST 5897-90 "Confectionery products. Methods of determining organoleptic indicators of quality, size, net weight and components".
	To calculate the reliability of the obtained results, it was used the Student coefficient (tST) for the accepted level of dependence P > 0.05 and the corresponding (n – 1) number of degrees of freedom.
	Presentation of the main research material:
	A review of the sources indicated the feasibility of using isomalt and maltitol in a technology for halva with reduced calorie content and glycemic index. An innovative product concept presented in Table 1 has been developed.
	Table 1
	Innovative concept of the product
	Excluding granulated sugar and syrup as key components of the recipe affects the structure and flavor characteristics of the confectionery product, as demonstrated in the concept of the developed product. Analysis of the technological process of halva...
	To improve, the basic recipe for sunflower seed halva was used [14]. The presented recipe was implemented by preparing a sugar syrup, where isomalt was used instead of granulated sugar, and maltitol instead of syrup. This allowed for obtaining caramel...
	Table 2
	Implementation strategies of innovative concept
	We started the experiment by replacing granulated sugar with isomalt and molasses with maltitol according to the classic halva preparation technology parameters: syrup boiling time τ = 20 ∙ 60 s and whipping time of the caramel mass with soapwort extr...
	It was used four samples with different combinations of boiling time and whipping time of the caramel mass. Working variants with experimental samples and their studied graduations presented in Table 3.
	Table 3
	Working variants with experimental factors
	Additionally, variant 5 was used as a control sample with the same parameters as in the classic technology. The ratio of protein mass remained unchanged, in accordance with the classic technology. Organoleptic evaluation of all produced samples of hal...
	Table 4
	Organoleptic characteristics of halva samples with sugar substitution
	Caramel syrup consists of a mixture of granulated sugar and molasses, which prevents the crystallization of the finished product. According to the traditional recipe, warm water and granulated sugar are poured into a container, heated to a temperature...
	Table 5
	Parameters for preparing caramel syrup depending on the boiling time
	P ≥ 0.95, n = 5
	The obtained results became the basis for studying the effective viscosity (EV) of caramel syrup made with isomalt and maltitol, and the results are presented in Figure 1.
	Fig. 1. The effective viscosity (EV) of caramel syrup: 1) MS "sugar-syrup 1:2" (control); 2) MS "isomalt-maltitol 1:2"
	It was found that the lowest values of effective viscosity (EV) are observed in the system at a temperature of t = 90  C. Gradual increase in temperature in the range from t = 20 to 50 C led to a noticeable decrease in EV of model systems. This can be...
	Another important factor in halva production is the whipping time of caramel mass. The influence of whipping time is also significant; increasing or decreasing the whipping time of the caramel mass directly affects the quality of the final product. Th...
	At this stage, a foaming agent (2% of the total mass of caramel mass) is used. During whipping, the caramel mass becomes a white porous mass that can be easily mixed with protein semi-finished products. The quality of the caramel mass lies in its abil...
	Considering the substitution of sugar with isomalt and syrup with maltitol, changes in the foaming process of the system (FA) were investigated. For this purpose, the following MS were used: 1) MS "sugar-syrup" (control) before whipping; 2) MS "sugar-...
	P ≥ 0.95, n = 5 (1)
	Fig. 2 Foam-forming ability of caramel mass: 1) MS "sugar-syrup" (control) before whipping; 2) MS "sugar-syrup" (control) after whipping; 3) MS "isomalt-maltitol"
	Foam-forming ability increase in case of using MS "isomalt-maltitol" comparing to control.
	Thus, experimental studies have confirmed the feasibility of using isomalt and maltitol to create an alternative product to high-calorie halva according to the classical recipe, as well as justified the technological parameters for the production of h...
	Conclusions. The possibility of using maltitol and isomalt in the technology of low-calorie halva with reduced glycemic load has been determined. An innovative concept has been developed, and indicators informing about the change in structural-mechani...
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