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About the journal

The International Scientific Periodical Journal "*Modern Technology and Innovative Technologies' has been published since 2017
and has gained considerable recognition among domestic and foreign researchers and scholars.

Periodicity of publication: Quarterly

The journal activity is driven by the following objectives:

Broadcasting young researchers and scholars outcomes to wide scientific audience

Fostering knowledge exchange in scientific community

Promotion of the unification in scientific approach

Creation of basis for innovation and new scientific approaches as well as discoveries in unknown domains

The journal purposefully acquaints the reader with the original research of authors in various fields of science, the best examples of
scientific journalism.

Publications of the journal are intended for a wide readership - all those who love science. The materials published in the journal
reflect current problems and affect the interests of the entire public.

Each article in the journal includes general information in English. The journal is registered in INDEXCOPERNICUS.

Sections of the Journal:

Library of Congress Classification Outline Sections
Subclass TJ/ TJ1-1570 Mechanical engineering and machinery
Subclass TK / TK1-9971 Electrical engineering.
Subclass TA /TA165 Engineering instruments, meters, etc. Industrial instrumentation
Subclass TK /TK5101-6720 Telecommunication
Subclass TK / TK1-9971 Electrical engineering. Electronics. Nuclear engineering
Subclass TN / TN1-997 Mining engineering. Metallurgy
Subclass TS / TS1950-1982, TS2120-2159 Animal products., Cereals and grain. Milling industry
Subclass TS / TS1300-1865 Textile industries
Subclass TK / TK7800-8360 Electronics
Subclass T/ T55.4-60.8 Industrial engineering. Management engineering
Subclass T/ T351-385 Mechanical drawing. Engineering graphics
Subclass TA /TA1001-1280, Subclass TL / Transportation engineering, Motor vehicles. Cycles, Highway engineering. Roads
TL1-484, Subclass TE / TE1-450, Subclass TF / TF1-1620 and pavements, Railroad engineering and operation
Subclass TH / TH1-9745 Building construction
Subclass T/ T55-55.3 Industrial safety. Industrial accident prevention

Innovative economics and management, Innovations in pedagogy, Innovative

Additional sections approaches in jurisprudence, Innovative philosophical views

nts for articles
Articles should correspond to the thematic profile of the journal, meet international standards of scientific publications and be
formalized in accordance with established rules. They should also be a presentation of the results of the original author's scientific
research, be inscribed in the context of domestic and foreign research on this topic, reflect the author's ability to freely navigate in the
existing bibliographic context on the problems involved and adequately apply the generally accepted methodology of setting and
solving scientific problems.
All texts should be written in literary language, edited and conform to the scientific style of speech. Incorrect selection and
unreliability of the facts, quotations, statistical and sociological data, names of own, geographical names and other information cited
by the authors can cause the rejection of the submitted material (including at the registration stage).
All tables and figures in the article should be numbered, have headings and links in the text. If the data is borrowed from another
source, a bibliographic reference should be given to it in the form of a note.
The title of the article, the full names of authors, educational institutions (except the main text language) should be presented in
English.
Articles should be accompanied by an annotation and key words in the language of the main text and must be in English. The abstract
should be made in the form of a short text that reveals the purpose and objectives of the work, its structure and main findings. The
abstract is an independent analytical text and should give an adequate idea of the research conducted without the need to refer to the
article. Abstract in English (Abstract) should be written in a competent academic language.
The presence of UDC, BBK
Acceptance of the material for consideration is not a guarantee of its publication. Registered articles are reviewed by the editorial
staff and, when formally and in substance, the requirements of the journal are sent to peer review, including through an open
discussion using the web resource www.sworld.education
Only previously unpublished materials can be posted in the journal.

R egulations on the ethics of publication of scientific data and its violations

The editors of the journal are aware of the fact that in the academic community there are quite widespread cases of violation of the
ethics of the publication of scientific research. As the most notable and egregious, one can single out plagiarism, the posting of
previously published materials, the misappropriation of the results of foreign scientific research, and falsification of data. We oppose
such practices.

The editors are convinced that violations of copyrights and moral norms are not only ethically unacceptable, but also serve as a
barrier to the development of scientific knowledge. Therefore, we believe that the fight against these phenomena should become the
goal and the result of joint efforts of our authors, editors, reviewers, readers and the entire academic community. We encourage all
stakeholders to cooperate and participate in the exchange of information in order to combat the violation of the ethics of publication
of scientific research.

For its part, the editors are ready to make every effort to identify and suppress such unacceptable practices. We promise to take
appropriate measures, as well as pay close attention to any information provided to us, which will indicate unethical behavior of one
or another author.

Detection of ethical violations entails refusal to publish. If it is revealed that the article contains outright slander, violates the law or
copyright rules, the editorial board considers itself obliged to remove it from the web resource and from the citation bases. Such
extreme measures can be applied only with maximum openness and publicity.
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Abstract. The articale investigated properties cutting tool material of ultrapowders Al,O3 -
50 wt. % WC which have got hot pressing method and the study of their properties. To obtain
cutting inserts based on aluminum oxide and tungsten monocarbide with high functional
capabilities, the phase components of the initial powders are selected and their homogenized
during mixing, hot pressing with the selection of optimal sintering modes with the direct passage of
a high-ampere current through a graphite mold. The sintering regime has a great influence on the
final properties of the ceramic material. The optimum sintering temperature of ceramics depends
on the dispersion of the original powder, the presence of impurities, additives and the duration of
heating. It was found that in order to reduce fragility and obtain tool ceramics with high reliability,
it is sometimes necessary to exclude even the smallest porosity caused by the ingress of dust from
the air.

Key words: composite material, tool ceramics, alumina, tungsten monocarbide, sintering
temperature, hot pressing.

Introduction.

Numerous tool ceramics are based on aluminum oxide. Along with the
advantages (high hardness, especially at elevated temperatures, chemical inertness
and, accordingly, high wear resistance, unlimited raw materials), oxide ceramics has
a number of disadvantages: high fragility, low resistance to thermal and mechanical
shock. Despite this, materials based on aluminum oxide have found application as
cutting tools for machining high-hardness metal alloys and other difficult-to-machine
materials [1, 2].
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The use of hot pressing in the preparation of oxide ceramics makes it possible to
reduce the sintering temperature and obtain a material with a density close to the
theoretical one. So from alumina of various grades without additives and with the
addition of 0.2...04% MgO at a pressure of 50 MPa and temperatures of
1,600...1,700 °C, samples with a density of 98.5...99.5 % can be obtained. Such
density during conventional sintering is achieved only at a temperature of
1,800...1,900 °C [3, 4].

Sintering of alumina is a fairly radiated process. It occurs under the influence of
the following mass transfer mechanisms: viscous flow, plastic deformation,
evaporation-condensation, volumetric, grain-boundary and surface diffusion. In hot
pressing, the main mechanisms of ceramic compaction at the final stage are plastic
deformation and diffusion [5, 6].

The sintering regime has a great influence on the final properties of the ceramic.
The optimum sintering temperature for ceramics depends on the dispersion of the
initial powder, the presence of impurities, additives and the duration of heating. So,
with a powder grain size of 0.5...1.0 um, the oxide ceramic plates are sintered at
1,710 °C for 5...10 minutes. With an increase in temperature 1,780...1,820 °C,
exposure can be reduced to 1...2 minutes. It has been established that short exposures
at high temperatures are optimal [7, 8].

The work continues the research carried out by the authors in previous years,
and is based on the results and scientific heritage, partially published in the works [9-
12].

Main text.

The structure of tool ceramics has the following properties: high material
density, strength of interphase and grain boundaries, high dispersion and uniformity
of distribution of structural components, minimum size of defects that can serve as a
source of destruction, absence of low-melting components that reduce high-
temperature strength, high hardness and resistance to crack propagation. The
mechanical characteristics of oxide ceramics are directly related to the average grain
size in the material. The introduction of 15...30 % carbides (TiC, WC, Cr,C;, M0,C)
into aluminum oxide makes it possible to increase the mechanical characteristics due
to even greater refinement of the structure [13, 14]. Titanium carbide is the most
commonly used tool in the industry.

The data of a comparative study of the kinetics of growth of alumina grains with
MgO (0.6 %) and TiC (30 %) additives showed that the introduction of both additives
reduces grain growth during hot pressing [15]. Ceramic material is characterized by
covalent or ionic bonds; it is difficult to deform due to strong mutual bonds between
atoms [16]. When a stress is applied above the ultimate strength, brittle fracture
occurs in ceramics with almost no deformation. According to Griffiths theory, the
fracture strength of brittle materials is expressed by the equation:

O :ﬁ: (1)

where K. Is the fracture toughness; C is the material damage value.
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To reduce the brittleness of materials (that is, to increase their strength), it is
necessary either to increase K, or to decrease C. In this case K,,=+/2-E-y (E is

Young's modulus, y is the destruction energy). Therefore, K, can be increased by
Increasing Young's modulus, obtaining a sintered material with a fine texture close to
the theoretical density, or by increasing y, controlling the structure and firing
conditions, increasing the uniformity of the structure.

To ensure the reliability of ceramic materials, it is necessary to reduce the scatter
of product quality indicators [17, 18]. In particular, for ceramics used as an
engineering material, the reliability is increased by reducing the spread of strength.
This spread is also closely related to the presence of pores and cracks in the material.
Therefore, in order to reduce fragility and obtain machine-building ceramics with
high reliability, it is sometimes necessary to eliminate even the smallest porosity
caused by the ingress of dust from the air, which was not paid attention to in the
manufacture of ceramics by traditional methods. In the production of machine-
building ceramics, even if using the same with traditional molding and sintering
processes, on the basis of a strictly controlled production process, the formation of
cracks and residual stresses arising from the formation of tiny pores due to the mixing
of foreign bodies (plasticizing additives) during molding and shrinkage should be
avoided during drying and firing. At the same time, the number of dislocations
remaining in the fired products should be minimized, ensuring their more uniform
distribution. From this point of view, the method of hot pressing by direct current
transmission is of considerable interest, since molding proceeds without the use of
any plasticizing additives and with a minimum temperature gradient over the section
of the graphite mold.

The design of presses for hot pressing is determined by the method of heating
and applying pressure, pressing temperatures, the need to use a protective gas
environment or vacuum, and a number of other factors [19, 20].

For the manufacture of plates, powders of aluminum oxide Al,O3; with a
dispersion of 0.06 um and tungsten monocarbide with a dispersion of 0.07 um,
obtained by the plasma-chemical method, were used. Micrographs of powders are
shown in Fig. 1 and Fig. 2.

Fig. 1. Aluminum oxide nanopowder
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Fig. 2. Tungsten monocarbide nanopowder

The density of the samples was determined by the method of hydrostatic
weighing in water. Structural studies were carried out by scanning electron
microscopy (JSM-840) on fractures of hot-pressed samples, thin sections, as well as
initial powders.

To study the physical and mechanical properties, samples and thin sections were
prepared from the central part of the sample. To measure HRA, a diamond pyramid
was pressed in on a TM-12 hardness tester. The ultimate bending strength is
determined by the three-point bending method on the MP-1-0.5 mechanism.

In cemented carbide technology, 1SO sintered carbide grades for cutting tools,
mining equipment and wear parts are listed in ascending / descending order of
hardness / toughness. Toughness is generally determined by transverse fracture
toughness and is commonly used to characterize sintered carbide alloys. In the
industry, the terms "toughness” and "strength™ are often used instead of one another
as a measure of a material's resistance to mechanical shock. While shear fracture
resistance determines the fracture resistance under three-point bending loading,
toughness has been separated from this property because it is a measure of the energy
absorbed before fracture.

The principles of fracture mechanics have been used to determine fracture
toughness parameters such as K. and G, which give an indication of the resistance
of a material to fracture in the presence of a sharp notch.

Palmquist indentation cracking tests have been used to describe the toughness of
sintered carbide alloys. These tests give a measure of the resistance to indentation
cracking of a brittle material along the length of the cracks (Lc) arising from the
indentation from the indenter under the applied load P. The total length of surface
cracks originating from the indentation angles is:

L.=a-P. (2)
The Palmquist fracture toughness parameter of fracture toughness is:
1
W=— ) (3)
a

where a is a constant (the slope of the graph of the dependence of L. on P).
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Such tests have a number of advantages over conventional shear fracture tests:
firstly, there is no need for specially shaped specimens, and secondly, the number of
prototypes required for such tests is much less than required for conventional three-
point bending tests, and thirdly, during these tests, the hardness is automatically
determined.

Tool life during cutting (in minutes) on IIX15 steel (HRC-58-60) was
determined under the following conditions: cutting speed 400 m/min, feed
0.1 mm/rev, cutting depth 0.3 mm.

From the prepared powders, billets with a diameter of 20 mm and a weight of
9 g were pre-tableted. For hot pressing, an MIII'-7 graphite with a maximum pressure
of 50 MPa at temperatures above 1,200 °C was used as a mold. At this pressure, the
temperature of the beginning and end of shrinkage was determined, which was
determined by a displacement and acoustic emission sensor. The beginning of
deformation is about 900 °C, and the end of shrinkage is 1,600...1,630 °C. Therefore,
the temperature was limited to 1,650 °C. Table 1 presents data on the hot pressing
process.

Table 1
Electrical parameters for sintering with direct current

t, min U,V I, A U, V I, A .- Uy, kw P, MPa T, °C
1 160 19 3.5 870 3.04 10 180
2 160 29 3.5 1,320 4.64 10 360
3 160 36 3.4 1,690 5.76 10 1,070
4 160 39 3.4 1,830 6.24 10 1,470
5 160 40 3.3 1,940 6.4 50 1,600
6 130 27 2.5 1,404 3.51 50 1,600
10 - - - - - 50 1,200
20 - - - - - 50 700
30 — — — — — 10 300

Cutting plates with dimensions (11.75x11.75x4.75) mm were prepared from the
samples and their resistance was determined when cutting hardened IIIX15 steel
according to the above modes. The best result is 29 minutes, which is 30 % more than
for standard BOK-71 plates produced by the Svetlovodsk hard alloys plant
(22 minutes).

When studying the structures of WOK-71 and the resulting ceramics, the grain
sizes of the constituent phases of aluminum oxide and tungsten and titanium carbides
are comparable (2...5 microns). However, the density of the obtained ceramics 50 %
Al,03-50 % WC - 5.96 g/cm® is higher than that of BOK-71 — 4.2...4.27 g/cm?,
which contributes to more efficient heat removal from the cutting zone and, thereby,
lowering the temperature in it. Thus, the use of WC additives instead of TiC in the
production of cutting inserts from aluminum oxide seems promising.

Further investigation of the structure and properties of the obtained oxide-
carbide ceramics in Table 2 shows some of the physical and mechanical properties of
the materials obtained. The microstructure of oxide-carbide ceramics is shown in
Fig. 3.
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Table 2
Physical and mechanical properties of the obtained materials
P, T, , o, Ky, Durability T,
Nl Mpa °C g//ém3 HRA MPa | mn -111'3’2 min ’
1 40 1,550 5.68 93 530 3.5 22
2 50 1,600 5.96 94 590 5.8 29
3 50 1,650 5.83 93 560 5.2 25

Fig. 3. Microstructure of oxide-carbide ceramics with a composition
50 % Al;03 - 50 % WC

When studying the structure and properties of the obtained oxide-carbide
ceramics, the following conclusions can be drawn:

— the optimum sintering temperature of the mixture under a pressure of 1,600 °C
(1,550 °C is insufficient for these holding times, and 1,650 °C exceeds the
temperature of the WC-AI,O3 interfacial interaction, at which CO is released and
closed porosity is formed);

—the pressing pressure is limited only by the characteristics of the MIII'-7
graphite and is 50 MPa, and the maximum pressure is applied only when the
maximum temperature in the compact is reached (for complete degassing of the
sorbed gases). Applying maximum pressure at lower temperatures results in increased
porosity due to the presence of sorbed gases;

—the grain size of the structural components of ceramics 2...5 microns is not
optimal and was obtained not during sintering, but during preparation of the mixture
for hot pressing (apparently dry mixing does not contribute to the destruction of
Al;O3; and WC agglomerates and obtaining a homogeneous structure, in which it is
possible to obtain submicron grains during sintering). Presumably wet mixing with
surfactants is required.

Conclusion and findings.

The studies have shown that to obtain cutting Al,O; — WC inserts with high
functional capabilities, it is necessary to optimize the ratio of the phase components

ISSN 2567-5273 11 www.moderntechno.de



Modern engineering and innovative technologies Issue 15 / Part 2

of the initial powders and their homogenization during mixing, to perform molding
by hot vacuum pressing under optimal conditions, to polish the cutting inserts to
exclude microcrack nuclei, to optimize the parameters cutting various metals and
alloys.
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Annomayun. Cmamovs nocésweHa NOAYYEHUI)  UHCMPYMEHMANbHOU — KEPpAMUKU — C
yavmpaoucnepcuvix  nopowxog Al203 - 50 mac. % WC  memodom copsueco eakyymHoeo
npeccosanusi U UCCIeO08AHUIO UX CBOUCMS. [ NOYyUeHUs pexrcyuux niacmut Ha OCHO8e OKCUOA
ANIOMUHUA U MOHOKApOUOa 601b@pama ¢ 6bICOKUMU DHYHKYUOHATLHOIMU B03MONCHOCAMU
npoeooumcs. noooop hazosvix COCMABIAIOUWUX UCXOOHBIX NOPOUKOS U UX 2OMOSEHU3AYUs 8
npoyecce cMeWUBaHus, 20payee npecco8anue ¢ N00OOPOM ONMUMATILHBIX PEHCUMOE CNeKAHUs NPpU
NPAMOM NPONYCKAHUU BUCOKOAMNEPHO20 MOKA uepes epagumosyro npecc-ghopmy. Peowcum
CneKamusi oKkasvieaem OOIbUIOe GIUAHUE HA KOHEYHble Cceolicmea Kepamuku. Onmumanvhas
memnepamypa CHeKaHusi Kepamuku 3aeucum om OUCNEPCHOCMU UCXOOHO20 NOPOWIKA, HATUYUS 8
HéM npumecel, 000A80K U NPOOOANCUMENbHOCMU HA2pesanus. Buisgneno, umo ona cHudcenus
XPYNKOCMU U NOJYYEHUs. UHCMPYMEHMAIbHOU KEPAMUKU C BbICOKOU HAOENCHOCMbIO Obleaem
HeoOX00UMO UCKIIOUUMb 0adice Melbuyauulylo HOPUCmocmy, 6bl3bl8AeMyI0 NONAOAHUEM NblIU U3
6030yxa.
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Kntouesvie cnosea: Komno3uyuoHHwlll mamepuan, UHCMPYMEHMANbHAs KePaMUKd, OKCUO
AnOMUHUSL, MOHOKAPOUO 80bhpama, memnepamypa CNeKamusl, 2opayee npeccosaHue.
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Anomauia. B pobomi pozensoaromoca memoou YmeopeHHs 3aXUCHOI AllOMOOKCUOHOI Ni6KU
HA NOGEPXHI antoMiHilo ma 1o2o cniagie. Oxapakmepu3oeami OCHOBHI MONCAUGI KPUCMATNIYHI
mooughixayii  antominiti  oxcudy. Hasedeno xapaxmepucmuxy OCHOBHUX MemoOdi8 nacusayii
NOBEPXHI ANIOMIHIIO Ma XAPAKMEPUCMUKU 3aXUCHUX NAIBOK, wo ymeopioiomuvca. Hasedeno
Mikpoghomoepaghii nosepxmi antominilo ma cniagy 3 NAIBKAMU PIZHO20 NOXOOMCEHHS. 3a3HaueHi
NII6KU 0XAPAKMepu308aHo 3 MoyKu 30py 2i0poginbHux enacmugocmeil.

Knrouosi cnosa: antominiii, anominiii okcuo, 3axucHa niieka,jpopma 3epen, 2iopoginvHicms

Beryn.

B armocdepHux yMoBax MOBEpPXHIO alIOMIHIIO TMOKPUTO TOHKOIO OKCHJIHOIO
IUTIBKOIO, SIKa Hajgae oMy mnacuBHICTh. llpu crangapTHUX ymMoBax (a TakoX Ha
MOBITPi) TMOBEPXHS METAJIEBOrO AJIOMIHIIO CAMOTY)XKH OKHUCIIOETHCS, IO
TEPMOJMHAMIYHO OOYMOBIICHO 1 MOSICHIOETHCSI HETATHBHOIO 3MIHOIO BUIBHOI €HEpril
I'166c¢cy peakii (1):

2Al(tB.) + 1,50, — Al,O3(amopd.) AGgygs = -1308 x/x/monp (1)

BigmMiHHOIO OCOOJIMBICTIO KHCHEBHMX CIOJYK aJIOMIHIIO € PI3HOMAaHITTS
TIPOKCUIHUX 1 OKCUJIHUX CTPYKTYP. 3a3BUUal PO3PI3HAIOTH:

a) HU3BKOTEeMIepaTypHi okcuu amoMiHio (Al,O3-nH20), B skux 0 <n <0,6, ski
yTBOPIOIOThC Tpu Temreparypax <600°C (tak 3BaHa y-rpyna okcuiaiB). Jlo HuMX
BITHOCATBCS: ¥ -, M -, X -, p -Al,O3. Cronu & MoXHa BiAHECTH aMOP(HUI OKCHJ
TIOMIHII0O — aJIIOMOrellb, II0 YTBOPIOETHCS MPU 3HEBOJHEHHI TeNEeno10HOrO
Al(OH)z 1 mpencrasisie coO00 MOPUCTY PEUOBUHY;

0) BUCOKOTEMIIEpATYPHI OKCUIU altoMiHiio, oxepxyBaHi mpu T = 900 - 1000° C
(Tak 3BaHa O-rpyma okcuaiB). Jlo i€l rpynu Haiexats O -, 0 -, Kk -Al,O3. a-AlO3 €
KIHIIEBUM TPOAYKTOM Yy BCIX JIAHIIOKKAaX MEPETBOPEHb 1 €IMHOI0 CTAOUIBHOIO 0
2044°C xpucTaigHOO MOAM(IKAIli€I0 OKCUIY aTfoMiHito [1].

YTBOpeHUit Ha TOBEPXHI METaIy MPUPOJIHUM IUIIXOM IIUIbHUN OKCHUIHUM I1ap
Ma€ HEBEJIUKY TOBIIMHY (Oau3bko 5-20 HM) 1 oOepirae Meran BijJl MOJAJIBIIOTO
okuclieHHs. Hemonmik Takoi MPUPOIHOI IUIBKU — i1 HECTIMKICTh MPH 3HAYHOMY
HiIBUILCHHI TeMIIepaTypu ad0 MPU TPUBAIOMY BIUIMBI aKTUBHUX KUCIOT [2].

AnbTEpHATUBHUM METOJIOM OTPUMAHHS OKCHUIHOI IUTIBKM € EJIEKTPOXIMIYHE
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OKHCJICHHS (aHOJYBaHHS) alllOMIHIIO Y BOJHUX PO3YMHAX €JIeKTpoJiTiB. [Ipu oMy
BIAETHCSI OTpUMatu Oubl ToBcTUil map AlyO3. AHOAYBaHHSM IPOIEC HAZUBAETHCS
TOMY II0 YTBOPEHHSI aJIIOMIHIM OKCUAY BiI0yBa€eThcs HA aHO1. Peakiis, 1o npotikae
Ha aHOJI, 3aJICKHUThH BiJ MOTESHITIATY eJIeKTpoia, TeMiiepaTypu 1 pH cepenouiia, ske,
B CBOIO Yepr'y BUBHAYAETHCS BUKOPUCTOBYBAHUM E€JIEKTPOJIITOM.

CdopmoBana B pe3ynbTaTi aHOAHOTO OKHCIEHHS METajly OKCHJHA IUTiBKa
CKJIQIa€ThCS B OCHOBHOMY 3 KpHUCTaNiuHOi y-Moau(ikamii amomiHiil okcumy. Ls
CIIOJIyKa CTIMKa MPOTHU All pAly OPraHIYHUX PEAKTHUBIB, JACSIKUX MIHEPAJTbHUX COJIEH,
ajie aKTUBHO PO3YMHIETHCS B JTY)KHUX pO3UMHAX. UMM MEHIEe TOMIIIOK B METai,
TUM OJIHOPIJHINIE BUXOJUTh OKCHJHA IUIIBKA 1 TUM BHUIIE il XIMIYHA CTIHKICTb.
3alie)KHO BIJ YMOB OTPUMAaHHA OKCHJIHHMX IUTIBOK iX BIJACTUBOCTI MOXYTb
3MIHIOBAaTHCS, 1 BIAMOBIAHO Oyje 3MIHIOBATUCS CTYIIHb BIUIMBY Ha €KCIUTyaTallliHi
xapakTepucTuku netaneit [3]. EnekrpoxiMiuHe OKCHIYBaHHS JO3BOJISIE OTPHUMYBATH
IUTIBKK TOBIIMHOIO 70 100 1 OuTblie MIKPOMETPIB, IIO BOJOJIIOTH XOPOIIUMH
MEXaHIYHUMHU 1 JIeNeKTpUYHUMH BiactuBocTsMu. Bueni Kemnep, ['yHtep Ta
Po6in30H nokazanu, 10 aHOAHA IUIIBKA CKJIAJA€ThCS 13 JIy>K€ TOHKOTO 1 IIIJILHOTO
Oap’epHOro mapy, sIKui IpUiIsirae A0 NOBEPXHI METajy, 1 30BHIIIHHOIO MOPYBATOTO
mapy, CTBOPEHOTO 13 Mop Ta OOKOBUX CTIHOK OKCHTY.

XiMIYHE OKCUJIyBaHHS aJIOMIHIIO TPOBOJUTHCA B CIAOKOIYKHOMY PO3YMHI
XpOMariB, PO34MHI, 110 MICTUTH MOPsiA 3 XpomaTamMu (HOCHOPHY KUCIOTY 1 CIIOTYKH
dTopy, 1 XpoMaTHUX-PTOPIAHUX PO3UMHAX, WIO MICTATh IIi COJI B Majux
KOHIIeHTpalisax. ToBIIMHA O€p)KyBaHUX OKCUIHUX TUTIBOK B 0,5 10 4 MKM.

[Ipu my>)XxHOMY OKCHIYBaHHI BHXOJAATH IUTIBKM TOBIIMHOIO J0 2 MKM, IO
BIJIPI3HSIOTHCS MaJIOK0 MEXAHIYHOK MILHICTIO. BOHM MOXyTh OyTH BHUKOPHUCTaH1 B
AKOCTI TPYHTY Tin JakodapOoBi MOKPUTTA. bBinmpIoi MexXaHIYHOIO MIIHICTIO 1
KpallUMU  €JIEKTPOI30JSUIMHUMHA ~ BJIACTUBOCTSIMU  XapaKTEpPU3YIOThCS  ILIIBKH,
oTpuMani B ¢pocopHokuciomy po3unHi. ToBummHa ix gocsarae 3-4 Mxm. [lo ckiany
TaKUX TUTIBOK KpIM aliOMiHIM okcuiay BXOmsaTh ¢ocdatu 1 xpomatu. OKCHAHO-
dbocharHi mmiBKM 3a0apBiieHI B CBITJIO-3€leHUN KoJiip. BoHM MOXyTh OyTH
BUKOPUCTaHI B SIKOCTI IPYHTY, a TaKOX $IK CaMOCTIMHE MOKPHUTTS, IO 3aXHUIIA€E
aMIOMIHIA B1J KOpo3ii. TOHKI, ajie MIiIbHI MJIIBKHU, 0 GOPMYIOThCS B PO30aBICHUX
XpOMAaTHUX-PTOPITHUX  PO3UMHAX, MaloTh HU3BKUN EJIEKTPOOTIIp 1
BUKOPUCTOBYIOTHCA B THX BHUIIQJKAX, KOJM TMOTPIOHO OUIBII CTPYMOIPOBIIHE
OKCH/IHE TIOKPUTT.

Metoro nanoi poOoTu Oys0 BHBUEHHS MOPYBATOi CTPYKTypU MOBEPXHEBUX
mapiB amominiro mapku AJI0 ta fioro cruiaBiB AMr-3 (neryroui enementu Mg 3,2-
3,8; Mn 0,3-0,6; Si 0,5-0,8 Bec. %) MeTOIOM pacTpPOBOi CIEKTPOHHOI MIKPOCKOITIi B
BOJHMX PO3YMHAX HITPATHOI KUCJIOTH O 1 MiCTs MacuBallii B MacUBYIOUOMY PO3YHHI
ckmany (% Bar.) — HsPO, — 0,8; NaCl - 0,1; CrO; — 0,1; HNO; - 0,4 [4].
EnexTpoHHO-pacTpOBl JOCHIAKEHHS MPOBOAMIU B PEXHUMI peecTparlii BTOPUHHUX
€JICKTPOHIB 3a HACTYMHHUX MapaMeTpiB TMEPBUHHOTO Iy4YKa EJIEKTPOHIB: EHEepTii
enektpoHiB 10 xkeB, ctpymi 2.10-10 A, niametpi myuka 0,05-0,1 Mkm.

Pe3yabTaTu 10C/iIKEHD.

[Ipomiec yTBOpEeHHS OKCHIHOI IUTIBKM B TIPOIECI MAacHWBAIlli BiIOYBa€ThCS B
pe3yabTaTi mepediry xiMiuHoi peaxirii (2).
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2Al + Cr072 + 14H* = 2A1*° + 2Cr*3 + 7TH,0 (2)
a
0
Puc.1. Mikpodortorpadii nopepxHi Puc. 2. Mikpogororpadisi noBepxHi
3paskiB 1 (a) Ta 2 (0), 3pa3kiB 3 (a) Ta 4(0) -
30iJbIIeHHS X 45 30ibmenns x 300

BuBuanu ta ¢otorpadyBasin XapakTepHi IIJISHKHA MMOBEPXHI KOXKHOTO 3pa3Ka,
XapaKTepUCTHKA AKUX MpeacTaBiaeHa B Taduii 1.

Ha pwuc.l. HaBegeno MikpodoTorpadii mOBEpXHI IMaCMBOBAHOIO Ta
HEMacUBOBAHOTO aroMiHifo (3pasku 1 Ta 2). Ha mikpodortorpadisx 3adikcoBaHo
3epHa po3mipom 300-600 mMxm. 3epHa 3pa3ky | MarwTh HeCTUTpaHHY GopMy (puc.
1,a). [lns 3epeH 3pa3ka 2 xapaKTepHOIO € oBasbHa efinconoAiona gopma (puc. 1,0) 3
koedimieHToM emintuaaocTi 1,4-1,45.
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Taoauus 1
XapakrepucTuka 3pa3KiB
Howmep 3pa3zky | Bwua marepiany Bunu okcuaHo1 mIiBKU
1 amomiii AJ10 MPUPOJIHA OKCHUHA TUTIBKA HA TTOBEPXHI1
2 amominiii AJ10 OKCH/IHA IUTIBKA ITICIIS ITacuBarii
3 criaB AMr-3 MPUPOJIHA OKCUHA TUTIBKA HA TTOBEPXHI
4 crias AMr-3 OKCHIHA IUIIBKA ITICIIS ITacuBariil

Pucynok 2 pemoHcTpye MikpodoTtorpadii XapakTepHHX IUISHOK IMOBEPXHI
crutasy AMr-3 (3pasku 3 ta 4). [lopiBHsHO 13 3pa3kamu anmtoMiHito (3pasku 1 Ta 2)
oOpucH 3epeH Ha TMOBEpPXHI CIUIaBy MpPOSIBIAIOTHCS MEHII 4iTko. BumHo, mio
MOBEPXHS 3pa3ka 3, KU HE MPOXOIUB MOMEPEIHbOI MacuBallli B pO34MHI, BUTIISIAE
011 PO3BUHEHOIO, B TIOPIBHSHHI 3 IOBEPXHEIO 3pa3ka 4.

Jlns  BuUIE3a3HaueHWX 3pa3kiB  (Tabm.l) mOpoBOAMIIMCS — BUMIPIOBAHHS
KOHTaKTHOTO KYTy 3MOUYyBaHHS TIOBEPXHI BOJOIO MPOEKIIIHHAM METOJIOM 32 KParuieto
BOAM. 3a pe3yJbTaTaMH LUX JOCIIHKeHb 3pa3ku 1 Ta 3 3 MPUPOIHOIO IJIiBKOIO
QIIOMIHIM OKCHAY XapaKTepu3yIThCsl rocTpuM KyToM (15°) 1 € rigpodinbHUMH,
MaCUBOBAHI XK 3pa3KM MOKa3aJIM 1HIINHN pe3ynbTaT — 45 Tta 70° BiAMOBIAHO.

Bucnosku.

Taxkum ynHOM, B pe3yJibTaTi 0OPOOKU aJIOMIHIIO Ta HOTO CIUIaBy MAaCUBYHOUYUM
PO3UYMHOM YTBOPIOETHCS OKCHJIHA IUIIBKA, IO BIiAPI3HIAEThCA 3a OyI0BOIO Ta
BJIACTUBOCTSIMU BIJ] MPUPOJHO YTBOPEHOI aNrOMIHIA OKcuAHOi TuTiBKH. [lmiBKa,
YTBOPEHA 3a JIOMIOMOTOI0 MAaCHUBYIOUOTO PO3YMHY € TiApohOOHOI0 1 BiIPI3HIETHCS
MEHIIIOIO IMTOPUCTICTIO.

O06pobOka anrOMiHIIO B MACUBYHOYHMX PO3UYMHAX, SKI MICTATH XpOMAaTH 3 METOIO
3MEHIIEHHSI MOPUCTOCTI 4YacTo Jae xopoi pesyiasTatd. llle oHi€ro mnepeBaroro
XpOMAaTHUX PO3YMHIB € MEHIIl BapTICTh 1 AepiuuTHICTh. llepeBaramu XIMIYHUX
Ccroco0IB OKCHIYBaHHSl € TaK0X HEBEJIMKAa TPHUBAIICTh MPOLECY, MPOCTOTa HOro
BUKOHAHHS, POCTOTA 00JIaTHAHHS.
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Abstract. The methods of formation of a protective alumina film on the surface of the
aluminum and its alloys are considered in the work. The main possible crystalline modifications of
alumina are described. The characteristics of the main methods of passivation of the aluminum
surface and the characteristics of the protective films which are formed. The photomicrographs of
the surface of aluminum and alloy with films of different origin are given. These films are
characterized in terms of hydrophilic properties.

Key words: aluminum, aluminum oxide, protective film, grain shape, hydrophilicity
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THICKNESS VARIATION IN COLD ROLLING OF PIPES OF TITANIUM
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Anomauyia. Y pobomi npusedeni pezyrbmamu  eKCNEPUMEHMAILHO20 — OOCHIONCEHHS.
Xapaxkmepy ma 3Ha4eHb NONepe4Hoi pizHoCminHOcmi mpyd 3 cniagy Ha ocHosi mumany I[1T-1M.
Ilpu xonoouiii npoxamyi mpydo na cmani XIIT 55 6iooupanu pobouuti Kouyc, pospizanu tioco Ha
nampyoku ma GUMIpAIU MOBWUHU CMIHOK Y 60CbMU PIBHOGIOOANEHUX MOUKAX HONEPEYHO20
nepemuny. Pezynomamu npeocmasunu )y 6ueindi epaghikie 3aneicHOCmi moswuHu CMIHKU 6i0
HoMepy mouku eumipy. Yci epaghiku exazanu na me, wo xapaxkmep nonepeyHoi pisHOCMIHHOCMI €
eKcyeHmpudHum. Y npoyeci Xxon100HOi npokamku mpyo GI0OYNI0CS 3MEHULeHHS DISHUYL MIidC
Mo6cmoro ma moukoio cminkorw. Lle éxazano na me, wjo 8i006yNACs 3MIHA ETUYUHU eKCYEHMPUUHOT
PIZHOCMIHHOCI.

Kniouosi cnosa: mpybu, mumaw, cniagu, NPoOSHO3YEAHHS PIZHOCMIHHOCHI, MEXHON02IA,
X0100HA NPOKAMKA.

Beryn.

CydacHe MamMHOOYyIyBaHHsS MOTpeOye Bce OLIbII TEXHOJOTIYHHUX MaTepiaiiB
Uil pecypco3OepekeHHsT Ta MiABUIICHHS €(QEeKTUBHOCTI pPOOOTH MeEXaHI3MiB.
IlepcrieKTUBHUM MaTepiajaoM SIKMM MOYKE€ 3HAYHO MiABUIIUTH BIACTUBOCTI BUPOOIB €
CIJIaBU Ha OCHOBI TWTaHy. Jlo mepeBar 1ux CIUIaBIB BIHOCSThH Taki (hakTOpH SIK
BUTOTOBJICHHA JI€Tajeil 3 MEHIIOK Macol0 B MOPIBHSHHI 3 BYIVICLIEBUMHU CTaJISIMH,
BUCOKY TIUIACTUYHICTh TpPU OO0pOoOIll THCKOM Ta MIIHICTh MpPU IUKITYHUX
HABAHTAKEHHAX, CTAaOUIBHICTh MEXaHIYHMX BJIACTHUBOCTEM TP  TEPMIYHUX
nepenajgax, Kopos3iHa CTIMKICTh B COJIOHIM BOJI Ta 1HIIMX COJHOBUX po3uvHax. B
JaH1i poOOTI PO3MIISIIAIOTECS 0COOIMBOCTI X0101HO1 nedopmartii TpyO 31 crutaBy [1T-
IM. Taki TpyOu BUKOPHUCTOBYIOTHCS B aBiailii, pakeToOy/IyBaHHI, EHEPTeTUYHINA Ta
XIMIYHIA TPOMHCIIOBOCTI, IO JIO3BOJISIE BUTOTOBJISITH OUIBII JIETKI Ta BUTPHUBAII
JeTaI.

Merta cratTi noJyiirae y BU3HA4YCHHI XapaKTepy MONEPEUHO1 PI3HOCTIHHOCTI JJIs
TUTAHOBUX TPYO mMia Yac XoJoaHOi mpokaTtku Ha ctaHax XIIT Ta mporHosyBaHHI
3MIHU PI3HOCTIHHOCTI B X011 0araTompoxoJHOT MPOKATKH.

BukJiiajieHHs1 0CHOBHOTO MaTepiaJy.

Hes3Baxkarouu Ha Te, 10 TpyOHU 31 CIUIaBiB HA OCHOBI TUTaHy 3/JaTHI 3aMIHUTH
BYIJICIEB] 1 MPUBECTH /10 3MEHIIEHHS MacHh, BOHM MarOTh OyTH OUIbII TOYHUMH,
TOOTO MaTu MIHIMAJIbHY NIONEPEYHY PI3HOCTIHHICTD.
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ITonepeuna pi3HOCTIHHICTH TpPyO BIUIMBaE Ha Macy TpyOu. 3a OIliHKaMHu
MPOBEIECHUMH B XOA1 AOCTIIKEHb, PI3HOCTIHHICT B Mexkax +10% BmiuBae Ha 3MiHY
Macy TpyOu Ha +5% npu OpiEHTOBHO PIBHUMHU MEXaHIYHHUMH BJIACTUBOCTIMH. T00OTO,
YyuM OUIBII TOYHINII TPYyOUW 3aCTOCOBYIOTHCSI NMPU BUPOOHULITBI TUM MeEHIIa OyIy
Maca TOTOBOTO BHpOOy, IO BaXJIMBO J/JIs aBiallii, pakeToOyAyBaHHA Ta IHIIUX
TOYHUX Tajdy3sX MalMHOOyayBaHHS. Tomy, CydyacHl CTaHIapTH 10 TpyO, IO
BUTOTOBJISIFOTH 31 CIIaBIB Ha OCHOBI THTaHy MICTSTh BUMOTY /10 TOYHOCTI CTIHKH
TPyOH y Mexax £5% abo murire 3 gonyckamu y +3-5%.[1]

[Tonepeuna pi3HOCTIHHICTH TPYO MpeCTaBiisge cOO0K 3MiIHY 3HAY€Hb TOBIIMHHU
CTIHKHM T10 IEPUMETPY MOMEPEUHOro nepepizy Tpyou. ExcriepuMeHTaabHO NOnepeyHy
PI3HOCTIHHICTh BUMIPIOIOTh B BEJIMKOMY YKCJIl TOUOK IO MEpUMETpy Tpyou. Biactann
MK TOYKaMH MOBHHHA OyTH OJHAKOBOI IO BCHOMY IEPUMETPY MONEPEYHOTO
nepepizy Tpyou. Bigomo, mo momepedyHa pi3HOCTIHHICTh TPYO CKIAalaeThbesa 3
CKCIICHTPHYHOI Ta CHMETPUYHOT CKJIaZ0BUX [2].

Pucynok 1 — Ilonepeuynnii nepepiz TpyoM 3 eKCEeHTPUYHOIO PiZHOCTIHHICTIO!
1 — kaaiop; 2 — Tpy6a; 3—onpaBka.

ExcuentpuyHa pi3HOCTIHHICTh TPYO XapakTepHa TUM, L0 TOBCTA 1 TOHKA CTIHKa
3HAXOAATHCS y MPOTHIICKHUX TIOTIEPEYHUX mepepizax Tpyou (puc. 1).

B naniif poboTi nochipKy€eThCcsl TpyOa 3aroToBKa, sika OTpUMaHa 3 TiIb3H, L0
npoIlMTa 3 IJIbHOT 3arOTOBKM B CTaHI IOMEPEYHO TI'BHUHTOBOI (TEIiKOITaIbHOL)
mpommBKU. Taki 3aroTOBKH XapakTepHI TUM, IO TPU MONEPEUYHO-TBHHTOBIH
poIUBIN (POPMYETHCS EKCIIEHTPUYHA PI3HOCTIHHICTH, @ CHMETPUYHA PI3HOCTIHHICTD
BIICYTHS. 3a OJepKaHUMM JaHUMH B XOJII 3aBOJCHKHUX JOCHIIKEHb CepeaHs
PI3HOCTIHHICTh TPYO-3aroTOBOK IMICIsl TPYyOONPOKATHUX YCTAHOBOK CTAaHOBUTH 15-
20%. OnepsxaHHsl TPyO-3aroTOBOK 3 MOKa3HUKaMU TOYHOCTI 710 10% mpu3BOAUTH 110
3HAQYHOTO MIJABUIIEHHS BUTpaTHOro koedimieHta metany 3 1,2 go 1,6 abo HaBiTh
Oinble. A TIpU BUCOKIM BapTOCTI CIJIaBy TUTAHY 1LI€ CUJIIBHO BIUIMBAE Ha COOIBApPTICTh
BUpOOHMIITBA. ToMmy, Juisl ofep>kaHHS TpyO 3 30BHIIIHIM JiamMerpoM <90mMM Ta
BUCOKHMH TEXHOJIOTIYHUMHU BUMOTaMH 3aCTOCOBYIOTh XOJIOJHY MPOKATKY TPYO.

[lin yvac xomogHOI MpoKaTKH Tpoiec Aedopmaiii TpyOu BIIOYBaeThCs 3a
JIOTIOMOT0I0  BaJIKiB (pHic. 2), sKi MalTh piBYaK MepeMiHHOro mepepizy [3] Ha
KOHYCHIM OMpaBIll sIKa HEPYXOMO 3akpilyieHa B TOB3JOBKHHOMY HAMPSIMKY.
KomOiHarisi mepeMiHHMX 3HA4€Hb J1aMETPIB piBYaKa KajmiOpy Ta OIMpaBKU IIO
JOBXHHI poO0YOro KOHYyCa JI03BOJISE OJIEPKYBATH B OJHAKOBUX Iepepizax moTpioHe
CHiBBIAHOIIEHHS AedopMallii o JiaMeTpy 1 TOBUIUHI CTIHKH.
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Puc. 2 — Cxema npouecy X0J10HOI ePioIMYHOI BAJTKOBOI POKATKH HA CTAHI
XIIT: Vinx — HAPAMOK PYyXY KJIITi; 20, — KOHYCHICTh ONPABKH.
Howcepeno: [3]

PosrissHemMo koHyc jaedopmariii Ha ctaHax XoJjomaHOi mpokaTtku Tpyo [3]. Bin
Ma€ JCKUIbKa XapaKTepHUX 30H, SIK TO: 30Ha PEIyKyBaHHs, 30Ha OOTUCHEHHSI CTIHKH,
30Ha KatiOpoBKU TpyOU MO TOBIIMHI CTIHKM 1 30HA KaniOpOBKU TpyOU MO JiaMeTpy.
Pexumu nedpopmyBaHHA MOTPeOYIOTh ONTHUMAIBHOTO PO3MOALTY OOTHCHEHb IS
KOXHOI 3 BHILE 3a3HAUYEHUX 30H, OCKUIBKU MPU LOMY 3MEHIIYIOTHCS MaKCUMaJbHE
3YCHJUTSI POKATKH Ta MPOIIEC BiOYBAETHCS OUTBII CTAOUIBHO.

VY cyyacHUX TEXHOJIOTISIX BUPOOHUIITBA TPYO 31 CIIJIaBIB HA OCHOBI THUTAaHY 30HA
penyKyBaHHS POOUTHCS MIHIMAIBHO MOJKJIMBOIO JJII YHUKHEHHS YTBOPCHHS
nedekTiB Ha BHYTpilIHIM moBepxHI TpyO. Llg TexHonoriyHa o0cCOOJIUBICTD
OoOTpyHTOBAaHA TUM, 110 B pa3l BAHUKHEHHA J1Ie(EKTIB HA BHYTPILIHIN MOBEPXHI TPyOU
iX BuAaJeHHS TMOTpeOyBaTUME 3HAYHOI KUIBKOCTI JOAATKOBHX OIlepailiii Ta
MIJBUIICHUX BUTpaT MeTaiy. OTxe, OUIBII Ba)XJIMBOIO Yy BUPOOHMIITBI TPyO 31
CIUIaBIB Ha OCHOBI THUTaHy CTa€ 30Ha OOTHCHEHHS CTIHKHM, B SKIA B1AOYyBaeTbCs
nedopmarilisi CTIHKA TPyOU-3aroTOBKU Ha OTPABIII.

ExcnepuMenTajiibHa 0a3a 10C/IIIZKEeHHS.

[IpokaTka TpyOM 3a TakMM MapUIPyTOM € OJHHM 3 IMKJIIB (IEepeKariB)
ICHyt04oro 0araTOmpoOXiJTHOrO0 MapHIPpyTy MPOKaTKU TpyO 31 CIUIaBiB Ha OCHOBI
tuta"ny 63x8,5 MM —38x4,5 mm —25,4x2,41 mm —  19,8x1,65mMm.  JlocaimkyBaHa
npokaTtka 63x8,5 Mmm —38x4,5 MM BiOyBanacs Ha ctani XIIT-75.

Sip, MM Sip, MM
8.90 8.90
8.80 ® 830 o,
8.70 . . 8.70 o
8.60 8,60 J %
8,50 e 8.50 o
8.40 o 8.40 | o B
8.30 . 830 "--.,,.
8.20 e 8.20
0 2 4 6 8 0 S 10
TOYKH I10 TTEPUMETPY KUThIL Ne3 TOYKH T10 NepUMETPY KiTbIld No5

Puc. 3 — 3amipu nonepeyHoi pi3HOCTIHHOCTI 1O MepepizamM Ha MOYATKY 30HU

O00THCHEHHS CTIHKH PO00040ro KOHYCYy
Asmopcobka po3pobka
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[IpoBeneHi aBTOpaMu BUMIpIOBaHHS TOBIIMHH CTIHKH y 8 TOYKaX MOMEPEYHOTO
nepepizy pobodoro KoHyca. 3a pe3ylbTaTaMu 3amipiB moOyaoBaHi rpadiku
PO3MO/IiTY TOBUIMHH CTIHKHU 1O MEPUMETPY Kb, 3 rpadikiB (puc. 3-4) BUIHO, 1110
PO3MO/IT TOYOK IO MEPUMETPY XapaKTEepHU3yl0 CHHYcCOifaibHa KpuBa. Lle cBiTUUTH
PO Te, MO0 OCHOBHOIO PI3HOCTIHHICTIO y TPYO-3arOTOBOK € €KCIICHTPpUYHA CKJIaJ0Ba
SK Ha TIOYaTKY 30HU OOTUCHEHHsI CTIHKY (puc. 3) Tak 1 B 30H1 KaniOpyBaHHs (puc.4).
3a pesyJbTaTaMy 3aMmipiB BHUIHO, IO a0COIIOTHA PI3HOCTIHHICTH 3MEHIIYETHCS 3
0,70mM o 0,39MM Ha moyaTky 30HM OOTHUCHEHHS CTIHKHU 1 3 0,19 mm 10 0,16 MM B
30H1 KajiOpyBaHHs. Lle neMoHCTpye Te, 110 OCHOBHE 3MEHIIEHHS PI3HOCTIHHOCTI
B1/I0YBA€THCS HA TOYATKY 30HU OOTHCHEHHSI CTIHKH, @ HE B 30H1 KaJlIOPOBKHU.

STp » MM STp, MM
4 95 470
4.90 . 4.65 Q
4,85 o Y | °
T 4.60 )
4,80 8 » B .
475 & . 23 . .
4,65 4,45
0 5 10 0 5 10

TOYKH 10 nepuMeTpy KutbIlsd Ne20  Touku 1o nepumeTpy KutbIls Ne26
Puc. 4 — 3amipu nonepeyHoi pi3HOCTIHHOCTI MO NepepizaM 30HU KaJiOpyBaHHA

po06040ro KOHycCy
Asmopcovka po3pobka

Ilpu Takiii cuTyalii BaXJMBUM € 3HAHHS MPO 3MIHY PI3HOCTIHHOCTI Ta
MOXJIMBICTh 1i TPOTHO3YBaTH MICIAs KOXHOI 3 MpokaTok. JJig po3riasHyToro
Mapuipyty 63x8,5 Mmm —38x4,5 mm —25,4x2,41 mm — 19,8x1,65MM 3a sskumu Oyiu
3p00JIcHI 3aMipH PI3HOCTIHHOCTI OyB 3aCTOCOBAaHMI METOJ MPOrHo3yBaHHs [4]. 3a
3aMpPOIOHOBAHMMH (OpMyJIaMU po3paxyBayid [4] 3MiHY PI3HOCTIHHOCTI JiIsl BHUIIC
HaBEJIEHOTO MapupyTy. [Ijisi HAOUHOCTI 1 MOPIBHSAHHA JaH1 3 pO3paxyHKIB Ta 3aMipiB
PI3HOCTIHHOCTI 3BEICHO B TaOIUIHO (Ta0muIs 1).

Taoauusa 1
IHopiBHSIHHS 3MiHU Pi3HOCTIHHOCTI NP 0AraTONPOXiAHIA MPOKATHi HA CTaHAX
XIIT Ta nporHo3yBaHHi

Cran [Tporuo3oBaHa pi3HOCTIHHICTh, | Pi3HOCTIHHICTH 3 3aMipiB,
MM MM
[TouaTkoBa 0,55 0,55
XIIT-75(90) 0,22 0,2
XIIT-55 0,09 0,08
XIIT-32 0,05 0,05
Asmopcobka po3pobka
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Tak, 3rigHO pe3yyNbTaTiB BUIHO, 10 PO3ODKHICT MK IMPOTHO30M Ta 3aMipaMH
PI3HOCTIHHOCTI 3HaxonuThcsi y Mexax ~10%. Take cmiBmaaiHHSA CBIIYUTH MPO
BHCOKY JIOCTOBIPHICTh BUKOPUCTAHOTO METO/Y.

3aK/104eHHs Ta BUCHOBKH.

BukoHanm ekcnmepuMEHT 10 BHU3HAYCHHIO XapakTepy  EKCIEHTPUYHOT
MOTEPEYHOI PI3HOCTIHHOCTI TPYO 31 ciaBy TUTany [1T1M npu X001 niabrepHii
npokatiii Ha mpomucioBomy ctadi XIIT 55 mo mapmpyty 63x8,5—38x4,5mm.
Pe3ynbTaTi npeacTaBuiiv B BUTIISL 3aJI€KHOCTI 3HAYEHHS TOBIIUHI CTIHKA Y BOCBMU
PIBHOBIJIIAJIEHUX TOYKAX IO MEPUMETPY MOINEPEYHUX MEPETUHIB POOOYOro KOHYCY.
BusiBunu. 1o nonepeyHa pi3HOCTIHHICTh Ma€ XapakTep ekcleHTpuyHoi. Kpim Toro,
BIIXWJIEHb 3HA4Y€Hb BUMIPIB CTIHOK BIJl KPUBOi, II0 BKa3y€ Ha EKCLUEHTPUUYHY
PI3HOCTIHHICTh Maii>ke He Oyino. Lle Bkazye Ha Te, 110 CUMETpUYHA PI3HOCTIHHICTh
OyJl0 3HAYHO MEHIIOK HIXK EKCIEHTpUYHA. BU3HaueHO, 10 y MpoIecH MpOKaTKU
B1IOYJIOCS 3HWIKEHHS TIOTMEpPEYHOi EeKCIIEHTPUYHOI pI3HOCTIHHOCTI. [IpuBenene
MOPIBHSHHA PE3YJIbTATIB MPOTHO3YBAHHS MOMEPEYHOT PI3HOCTIHHOCTI 3 JIaHUMH 3
3aMipiB IPOMHUCTOBUX MPOKaToK Ha ctaHax XIIT.
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Abstract. The paper presents the results of an experimental study of the nature and values of
the transverse difference of pipes made of titanium-based alloy PT-1M., The working cone from
cold rolling of pipes at the HPT-55 Mill was ejected, cut into pipes and wall thicknesses were
measured at eight equidistant points of cross-section. The results were presented as graphs of the
dependence of the wall thickness on the measurement point number. All graphs showed that the
nature of the transverse difference is eccentric. During the cold rolling process of pipes, the
difference between thick and thin walls was reduced. This indicated that there was a change in the
magnitude of the eccentric difference.

Key words: pipes, titanium, alloys, forecasting a wall thickness variation, technology, cold
rolling.
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BIOMETRIC INDICATORS OF DIFFERENT-RIPE HYBRIDS OF CORN
PLANTS DEPENDING ON FERTILIZER IN THE CONDITIONS OF THE

WESTERN FOREST-STEPPE
BIOMETPHUYHI ITIOKA3ZHUKHU POCJIUH PIBHOCTUI'JIUX I'IBPUIB KYKYPY/3U
3AJIEKHO BIJA YAOBPEHHSA B YMOBAX JIICOCTEILY 3AXIJITHOI'O
Ivanyshyn O.S. / IBannmun O.C.
postgraduate / acnipanm
Khomina V.Ya. / Xomina B.51.
Doctor of Agricultural Sciences / ookmop c.-e. nayx
State Agrarian and Engineering University in Podilia,
Kamianets-Podilskyi, Shevchenka, str. 13, 32316
Tlooinvevruil deporcasHull azpapHo-mexHiyHUL YHigepcumem,
m. Kam’auneyv-Ilooinscoxuii, eyn. [llesuenka, 13, 32316

AHoTauia Mema. Bcmanosumu 6naug HOpm 3acmocy8amHs 00bpusa ma Mikpoooopusa Ha
OiomempuyHi NOKA3ZHUKU POCIUH PISHOCMUSIUX 2iopudie Kykypyosu. Peynsmamu. Bcmanogneno,
Wo 00cnioxcys8ami pakmopu Ha 6UCOMY POCIUH KYKYPYO3U GNIUBAIU He CYMMEBO, Npome ) 6Cix
docnidacysanux 2ibpudie Ha Oinvuwiux gonax ooopusa (250-300 ke/ea) ma npu euwux HOpMax
MiKpoOobpusa (2—3 n/ea) cnocmepicanacy meHOeHYist 00 3MiHU NOKAZHUKA ) CIMOPOHY 30i1bUeHH S
3anexcHo 8io 2iopudy i eapianmy na 16—21,9 cm. [ocniodcysarni Hamu 2ibpuou xapakxmepusysaiucsy
3HAYHOI BUCOMOI0 KPINIeHHs KAYaud, a came Ha KOHMpOIbHUux éapianmax y eiopudie: KBC 2323 —
95,2 cm, KBC Kymnan — 121,1 cm, KBC 381 — 112,1, KBC 4484 — 110,1 cm. ¥V po3spizi 2iopudis
6CMAHOBIEHA ICMOMHA PIZHUYS 3A NOKAZHUKAMU KITbKOCMI ps0i8 3epeH ma KiIbKOCMi 3epeH 8
paoy. lloxaznux xinbxocmi psoie sepen y 2iopudie KBC 2323 ma KBC 381 6ys dewo 6inbuium,
nopisnsno 3 eiopudamu KBC Kymnan ma KBC 4484, 6in icmomno Koausaecs y po3pisi eapianmis,
wo niomeepodicye eapiayiunuil awaniz, Koegiyienm eapiayii y yux 2iopudie 0ye cepeoHim i
cmanosus 6ionosiono. KBC 2323 — 10,1 % ma KBC 381 — 9,9 %. V osox inwux ciopuoie KBC
Kymnan i KBC 4484 eapiabenvnicmb nokasHuka 3a eapianmamu Oy1a He iCMOMHA, OCKIIbKU
Koegiyienm eapiayii cmanosus 8ionogiono: 5,9 i 4,6 %. Cnio xoncmamyeamu gaxkm Oinbul
icmomuo2o 6nAUBY HOPM 000puea ma MIKpooobpusa Ha Oilbul HPOOYKMUBHUX 2IOpUOAX.
Bcmanoesneno, wo ciopuou kykypyosu copmysanu eucoxy macy 1000 3epen, nHa KOHMPOIbHUX
sapianmax 00Cai0ANCY8aHux 2i6pudié MNOKA3HUK 3Haxoouscsi 6 medcax 247,2-351,3 epam.
Bapiayitinum ananizom oosedeno, wo minaugicmo (V=17,2 %) 3a noxaznuxom macu 1000 3epen
Oyna cepedHbOl0, MOOMO 6NIUE HOPMU BHECEHHS 000pusa ma HOPMU  NIONHCUBTEHHS
MiKponpenapamom nposensscs icmomuo. Buchnosku. Maxcumanvui nokasnuxku Kinbkocmi psoie
3epen 16,8—16,9 wm i kinokocmi 3epen 6 paoi 39,2 ma 39,1 wm 6ynu na eapianmax Hopmu 00opusa
300 ke/ea ma mikpooobpusa 2 i 3 1/2a. Onmumanvhi 6iomempuyri NOKAZHUKU Y 2iOpuoie KyKypyosu
ompumano npu nioguujerux Hopmax 0oopuea — 250 ma 300 ke/ca ma Hopmax mikpoodobpusa — 2 i
3 /2a. Maca 1000 3epen na éxazanux eapianmax cmaHosula 8ionosiono y eiopudie: KBC 2323 —
367,5-367,6 epam, KBC Kymnan — 252,3-256,2, KBC 381 — 359,9- 361,5, KBC 4484 — 262,6—
262,7 epam.

KuarouoBi ciaoBa: wopma 0obpusa, Hopma mikpoOdobpusa, KyKypyo3a, epyna Cmucilocmi,
OiomempuuHi NOKA3HUKU, MACA HACIHHSA

Berynm.

Bbiomoriunuii pict pociuH — 1€ iX IHAWBIAyaJdbHUN PO3BUTOK, MOB’S3aHUHN 13
30UIBIICHHSIM MacH. PicT 3MIHCHIOETHCS BHACHIOK IEepeBaKaHHS aCHMUISIIIHHAX
MPOLIECIB B OPraHi3Mi HaJ AUCUMUIAIIHHUME. PicT pocinH 3yMOBIEHUH MOIIOM Ta
POCTOM KJIITHH. 3aBJISKH LIbOMY YTBOPIOIOTHCSI HOBI TKAHUHU Ta opranu [1].
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PocnyuHu KyKypya3u, K 1 1HII OJHOPIYHI KYJIbTYpHU, MAKOTh CBOIO OOMEXEHY
BUCOTY, TOOTO MpH OyIb-SKOMY CIHOJY4Y€HHI arpOTeXHIYHUX 1 METEOpOJIOTTYHUX
(dakTopiB Ha Yac JO3piIBaHHS BOHHM MPUIHUHAIOTH JiHIMHHIA picT. BpaxoByroun
KOJIMBaHHs J1000BOTO MPUPOCTY POCIMH y BHCOTY 3a MDK(a3HUMHU MepiofaMu 1 B
[IJIOMY 3a BereTauiiHuil Tepiol, MOKHAa BHU3HAUUTH BIUIMB PI3HUX YHWHHUKIB Ha
npoyuiiHi nporecu pocaus [2, 3]. JliHiitHI po3Mipu poCciIvH KyKYypyA3H OB’ s13aHi i3
il mpoayKTUBHICTIO. SIK Ha GlOMETpUYHI TOKA3HUKHU, TaK 1 HA MPOAYKTHHICTh BILJIMBAE
3Ha4YHa KUIbKICTh 010JI0T1YHHUX Ta arpoTeXHIYHUX (PaKTOPIB.

B ymoBax IliBgHst YKpaiHM OTpMMaHO €KCIEpUMEHTANIbHI JaHi, SIKi CBIIYaTh
Mpo Te, 110 30UIbIIEHHS JIIHIHHOT BUCOTH POCIUH KYKYpPYI3H BiOyBaeThes 110 dha3u
IBITIHHS, a MaKCUMaJlbHE 1X 3HAYE€HHS CIOoCcTepirajocs y MbK(pa3sHUN Mepiof
IBITIHHI-MOJIOUHA CTUTIICTh Ti0puay Kpoc 221 M npu rycroTi crosiHas 80 Tuc / ra
Ta BHECCHHI MiHepaabHUX 10OpUB Nigo Pgyo [4, 5]. [Toka3HHKOM CHIPUATIMBOCTI YMOB
BUPOIIYBaHHS KyKYpPY/I3H € TEMITH IPUPOCTY POCIHUH Y BUCOTY. IHTEHCUBHICTH POCTY
1 IIBUJIKICTh MPOXOKEHHS OKpEMUX (PEHOJIOTTYHUX (a3 Ty>Ke 3a1eKaTh, K BiJl CyMU
aKTUBHUX TEMIIEpATyp, KIJIBKOCTI OMajiB J0 MEPIOAY IBITIHHSI YOJIOBIYMX CYLBITH,
TPUBAJIOCTI CBITJIOBOTO JAHs, TyCTOTH TOCIBY, TaK 1 BiJl TakMX YHHHHUKIB SIK
JOCTYIHICTh €JICMEHTIB XHBIICHHS, PETYJISTOPIB POCTOBHX MpoIieciB [5].

Cepen MOKa3HUKIB CTPYKTYpPH POCIHH KYKYpYA3U BaXXJIMBUMHU MOKa3HUKAMH €:
BHCOTAa POCJIMHH, BUCOTA KPIIUICHHS KayaHa, KUIBKICTh PSIIB 3€PEH Ta 3€PEH B Py,
a takoxx maca 1000 3epeH, sikMil € 1 TEXHOJIOTTYHUM MOKa3HUKOM. [IpoananizyBaBiiu
HAyKOBY JITEPATypy MU IIAILIM BUCHOBKY, IO Il MOKa3HUKU OUIBIIOI YA MEHIIOO
MIpOIO 3aJeXaTh BiJI TE€HETMYHOIO MOTEHLIATy TiOpuy, a TaKoX BIJl BIUIMBY
OKPEMHX TEXHOJIOTTYHUX (PAKTOPIB.

BucoTa pociauH — 11e moKa3HUK, KWW 3HAYHO Bapilo€ 3aJIEKHO BiJl O10JIOTTYHUX
(hakTOpiB Ta OMOCEPEIKOBAHO — BlJl arPOTEXHIUHHUX.

Mix BHCOTOIO cTeOiia KyKypyJ3u 1 CKOPOCTUTIICTIO TiOpuay abo copry
BiMiueHa Bia eMHa Kopemsmis. KpiMm 1mporo, Bucora crTebiia 1 CKOPOCTHUIIIICTH
riOpuay 3HAXOIUTHCS 1] 3SHAYHUM BILUTMBOM MOTOAHO-KIIMAaTUYHUX YMOB [6].

Ha ngymky cmiBpoOiTHUKIB — [HCTUTYTYy  3poIlIyBaHOro  3emiiepoOcTBa
JlaBpunenka }0.0. ta 'oxxa O.A. oqHUM 13 TOJIOBHHUX (DAKTOPIB, sIKI BU3HAYAIOTH PICT
POCIIMH Y BUCOTY BCE )X € FT€HETUYHHM, TOOTO mapameTpu Triopuny [7].

Mema o0ocnioxcenv — BU3HAUUTHA OlOMETPHYHI MOKA3HUKH POCIHH Ta Macy
1000 3epeH riOpuaAiB KyKypyA3u Pi3HUX TPyH CTUTJIOCTI 3aJI€KHO BiJl YJIOOpPEHHS B
yMoBax JlicocTeny 3axiiHOTO.

MarepiaJ i MeTOAUKA TOCJTIZKEHb.

HocnipkenHss BUKOHY10Tbea B yMoBax «Kopnopamii Kosmoc BCy» BopuiiBebkoro
paitony TepHominbcbkoi obnacti. B qocmiai BuB4atoThecs ribpuan kykypymsu: KBC
2323 (®AO 260), KBC Kymnan (PAO 290), KBC 381 (®AO 350), KBC 4484
(®AO 370) — dakrop A; mopma NPK: 150 (xontposb), 200, 250 Ta 300 kr
(nepeanociBue BHeceHHs) — paktop B. Ilig ocHOBHUI 00p0O0ITOK IPYHTY 3arajbHUM
dbon moOpuB I BCiX BapiaHTiB: miamodocka (2 1/ra), cynbdar amoniro (2 m/ra),
0e3BogHUI amiak (2 11/ra); HOpMa BHECEHHs MiKpoaoOpuBa Yposxkait 3epno: 1, 2, 3
n/ra — ¢aktop C. MikpoaoOpuBO BHOCUIOCH Y (a3l 5—7 JUCTKIB. 32 KOHTPOJb B3STO
BapianT 6e3 mimkupiaenHs. O6mikoBa mmoma aisaku 50 M2 IToBTOpHICTH
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qoTupupazoBa. OOIIK ypoxkarw 3AIHCHIOBAIM METOJIOM MOAUISTHKOBOTO OOMOJIOTY.
Bci  00mikm, cmocTepexeHHs ~Ta  aHAMI3W  3IHCHIOBAINCH  BIJMOBITHO
3araJbHOTPUUHSITHX METO/IHK.

OcHOBHA YacTHHA.

Pe3ynbraTty Hammx MOCHIKEHb MOKA3aJH, 1[0 BUCOTA POCIUH JOCIHIIKYBAHUX
riOpuiB KomBazach B Mexkax 263,2-277,1 cM (KOHTpOJIbHI BapianTn) (Tadma. 1-4).

Taoauns 1
BioMeTpuyHi NOKAa3HUKM KYKYPYA3H riopuay
KBC 2323 (PAQO 260), (cepeone 3a 2018-2020 pp.)
Hopma : Bucota Bucota Kinbkicte | KinbkicTb
no0puBa, Hopwa mixpo- POCIMHY, | KPIUICHHS pAIiB 3€pEH B
nobOpuBa, j/ra

Kr/Ta cM KayaHa, CM | 3€peH, T | Ppsay, T

bes mikponobpusa | 57 5 95,2 13,6 34,2
150 (KOHTpOJIb)

(koHTpOITD) 1 271,6 96,1 13,2 34,7
2 284,9 97,3 141 35,2
3 285,7 97,0 14,3 36,1
be3 Mikpoio6puBa 270,9 949 13,5 34,3
1 273,5 96,0 13,5 34,5
200 2 285,1 97,1 14,7 35,2
3 284.5 96,8 15,6 36,4
bes mikponobpuBa 2834 96,5 15,1 37,9
250 1 288,7 96,2 15,9 38,5
2 297,1 98,3 16,3 39,1
3 293,7 98,9 16,7 38,9
be3 Mikpoo6puBa 2919 97,3 16,3 37,9
300 1 290,5 97,0 16,7 38,6
2 297,2 98,8 16,8 39,2
3 2954 98,4 16,9 39,1
V, % 3,1 1,2 10,1 5,3

Haitbinpm Bucokopocnuit riopua y Hammx npociaigax — KBC 381. Bucorta
POCIIHH IILOTO T1IOpHUAY Yy pO3pi3l BapiaHTIB KOJIMBajgach B Mexkax 274,3-294,5 cwm.

ArpoTexHiuHi (paKTOpH MOXKYTh IO PI3HOMY BIUIMBATH Ha BUCOTY POCIHH. Tak,
3aCTOCYBaHHS PETYJSATOPIB POCTY 1 MiKpo10OpuB Ha 4—10 cm [8].

JocaimKyBaHi HaMHu (aKTOpU Ha BUCOTY POCIIMH BIUTUBAIM HE CYTTEBO, IPOTE Y
BCIX JIOCHIDKyBaHUX TiOpumiB Ha BUImMX (ponax mobpus (250-300 xr/ra) ta mpwu
BUIIIMX HOpPMax MikpogoopuB (2-3 1/ra) cmocrepirajack TEHACHINS 0 3MIHH
MOKa3HUKa y CTOPOHY 30UIbIIEHHS 3aJ€KHO BiA riOpuay 1 Bapianty Ha 16-21,9 cwm.
[Topsim 3 mmM, KoedillieHT Bapiallii BKa3ye€ Ha Te, IO BapiaOelIbHICTh B MeXax
2,2-3,1 % € HU3BKOIO.

Bucora kpiruieHHs kKayaHa Cy4acHUX TrOpHUAiB Ja€ 3MOry 3a0€3MeUnTH HAJIEHKHE
30UpaHHs yporKaro. SKIo y copTiB Ta riOpuiiB, siki BuBeeH1 Ouibiie 10 pokiB ToMy,
OyJsia mpoOJjieMa MeXaHi130BaHOT0 30MpaHHs 3a HEAOCTAaTHLO1 KIJTLKOCTI TEXHIKU Ta 3a
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BUCOTU KpimuieHHs kadaHa 30-50 cM, TO cywacHi TiOpuaM KyKypyI3H
XapaKTepU3yIOThCS BHCOTOIO KpIIUIGHHA KadaHiB B Mexax 90-120 cm, mo He
CTBOpIO€E IPp0o6IIeM Iipu 30HMpaHHi.

Taoauusa 2
BiomeTpu4Hi MOKAa3HMKHM KYKYPYA3H riOpugy
KBC Kymnan (®AO 290), (cepeone 3a 2018-2020 pp.)
Hopma Hopma Bucota Bucora | Kinbkicte | KinbkicTh
n00puBa, MIKPOJI00pHBa, POCIMHY, | KPIIUICHHS pSIIB 3epeH B

Kr/ra a/ra cM KayaHa, CM | 3€peH, T | psay, T

bes mikponobpusa | 563 5 112,1 12,0 33,1
150 (KOHTPOJIb)

(KOHTPOJID) 1 260,3 112,2 12,4 33,2
2 270,2 113,0 12,3 34,0
3 271,0 113,1 12,7 33,9
be3 MikponoOpuBa 265,1 1124 12,1 33,3
200 1 264,5 112,7 12,4 33,5
2 272,2 113,0 12,7 34,2
3 275,1 113,3 13,5 34,4
be3 Mikpomo6puBa 277,2 113,8 12,6 34,6
250 1 280,5 114,0 12,9 34,9
2 281,3 1159 14,1 354
3 278,5 115,3 14,2 35,3
be3 MikponoOpuBa 279,5 114.8 13,1 34,3
300 1 279,7 114,9 13,4 35,0
2 281,5 115,8 14,4 35,5
3 282,1 115,4 13,9 35,1
V, % 2,7 1,1 59 2,3

HNocmmkennss Ilanamapuyka B.J[. Bka3dyloTh Ha Te, II0 3aCTOCYyBaHHS
OakTepiasibHOro Tmpernapary «biomar» He BIUIMBaJO Ha 3MIHY BHCOTH KPIIUICHHS
MIPOAYKTUBHHUX KadaHiB KyKypya3u [9].

JlocaimKyBaHl HAaMH T1OpUIU XapaKTEpU3yBaJIUCh 3HAYHOIO BUCOTOIO KPITJICHHS
KayaHa, a caMe Ha KOHTpOJIbHMX BapiaHTax y riopuais: KBC 2323 — 95,2 cm, KBC
Kywmnan - 121,1 cm, KBC 381 - 112,1, KBC 4484 - 110,1 cm.

Bapiamiitnuii  aHamiz mokaszaB, MO Yy PO3pi3l JOCIIKYBaHUX BapiaHTIB
KOJIMBAaaHHS 32 IIUM MOKa3HUKOM OyJio He icTOTHUM KoedimieHT Bapiaiii (V) — OyB B
mexax 0,9-1,2 %.

BaxxnuBUMHU NOKa3HUKaMU CTPYKTYPH YpOXkaro 3epHa KyKypyA3H € KUIbKICTh
pAOIB  Ta KUIBKICTH 3epeH B psal. baratuenxko B.B., TaranmnoBa M.M.,
CredxiBebka FO.JI. anamizyroun cBOi JOCHIIKEHHS BKa3ylOTh, 110 HA HACIHHEBY
MPOJYKTUBHICTh 0AThKIBCHKMX KOMITIOHEHTB TOpUAIB KYKYypyA3U Ma€ BILUIUB T'yCTOTa
CTOSIHHSI pOoCJIMH. [Ipy MEHINA TYCTOTI CTOSIHHS POCIUH KUIBKICTh PSAIB 3€peH Oyia
MEHIIIOI0, TIPOTE 3€peH B Psji Oliblie 1 HaBMaKW. SKIIO MakCUMalibHA PIZHUI Y
BapIaHTIB Y KUIBKOCTI psniB Oyna 1,1 mr, To pi3HULSA B KUIBKOCTI 3€p€H CTaHOBUIJIA
18,0 wr [10].

ISSN 2567-5273 28 www.moderntechno.de




Modern engineering and innovative technologies

Issue 15 / Part 2

Taoannga 3
BiomMeTpu4Hi MOKAa3HMKHM KYKYPYA3H riOpugy
KBC 381 (®AO 350), (cepeone 3a 2018-2020 pp.)
HopmMma HopmMma Bucora Bucora | Kimekicts | KinbkicTh
no0puBa, MiKpo100puBa, POCIMHH, | KPIIUICHHS psAiB 3€pEH B

Kr/ra n/ra cM KauaHa, CM | 3€peH, MT | psAIy, T

bes mixponodpusa | 75 4 112,1 12,9 34,8
150 (KOHTPOJIB)

(KOHTpOITD) 1 274,3 1119 13,0 34,6
2 275,7 112,3 141 35,2
3 286,0 112,4 142 35,4
be3 Mikpomo6puBa 289,2 112,6 13,7 35,6
200 1 288,4 112,7 13,6 35,9
2 290,1 112,8 15,0 36,2
3 290,6 112,5 14,9 36,0
be3 MikponoOpuBa 2915 113,1 15,0 36,2
250 1 292,6 113,3 14,9 36,3
2 2919 113,2 15,2 36,8
3 294.,5 113,5 16,2 36,7
be3 MikponoOGpuBa 292,7 113,6 16,2 36,1
300 1 2914 113,0 15,8 36,3
2 293,7 113,8 16,1 36,9
3 292,9 113,4 16,0 36,8
V, % 2,3 11 9,9 2,0

[IpoBenennii HamMu OIOMETPUYHHMI aHaNI3 3a IMOKa3HMKAMHM KiJIbKOCT1 Ps/IiB
3epeH Ta KUIBKOCTI 3€peH B psily IOKa3aB, 110 ICTOTHA PI3HUI BCTAHOBJIEHA Y
po3pi3i riopuaiB. Tak, Ha KOHTPOJBHUX BaplaHTaxX y TiOpPUIIB KYKYPYA3U KUIbKICTh
pAIIB 1 3epeH B psaay Oyna BianoBigHo: KBC 2323 — 13,6 ta 34,2 mt, KBC Kymman —
12,01 33,1 mt, KBC 381 - 12,9 1 34,8 T, KBC 4484 — 12,0 Ta 34,0 wr.

[Tokaznuk kinbkocTi psAiB 3epeH y riopuais KBC 2323 ta KBC 381 OyB apemro
oinbimM, nopiBHsiHO 3 Ti0Opuaamu KBC Kymnan ta KBC 4484, noka3HUK 1CTOTHO
KOJIMBABCsSl y pO3pi3i BapiaHTIB, M0 MIATBEP/KYE BapialiiiHui aHami3, Koe)iieHT
Bapianii y 1ux riopunaiB 0yB cepemnim 1 cranosuB BignoBigHo: KBC 2323 — 10,1 %
ta KBC 381 - 99%. V naBox inmmx riopuaie KBC Kymman 1 KBC 4484
Bapia0eIbpHICTh MOKA3HWKA 3a BaplaHTaMu Oyjia HE 1CTOTHA, OCKUIBKH KOe(IIieHT
Bapiallii cTaHOBHB BinoBiaHO: 5,9 1 4,6 %. ToOTo, ciix KoHcTaTyBaTh (PaKT OiIBII
1CTOTHOTO BIUIMBY HOPM JI0OpUB Ta MiKPOJJOOPUB Ha O1JIBIIT MPOTYKTUBHUX T10pHIaX.

MakcumanbHl MOKa3HUKH KUIBKOCTI psifiB 3epeH 16,8—16,9 mr 1 KiIbKOCTI
3epeH B psaal 39,2 ta 39,1 wr Oyna Ha BapianTax HopMmH no0puB 300 kr/ra Ta
MikpogoOpuBa 2 1 3 ni/ra.

Maca 1000 3epeH € TeXHOJOTIUHUM MOKA3HUKOM, SIKUH MOKE 3MIHIOBATUCH M1
BIJIMBOM Pi3HUX (PAaKTOPIB.

Ha macy 3epHa BmiumBae 0araTo YWMHHUKIB HABKOJHUIIHBOTO CEPEIOBHUIIA.
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Hacamniepen, BaXJIMBMMU € METEOpPOJIOrIYHI YMOBHU JIO3pDIBaHHSI 3€pHA, a TaKOX
AHTPONOTeHHI ()aKTOpH, TOOTO 3aCTOCOBYBAaHHS arpoOTEXHIKHM Ta PI3HOTO POy
IperapariB JUId 3HUMISHHS IIKIJTHUKIB 1 MIABUINCHHS SKOCTI 3epHA. Hampuknan, y
MepioId MOCYXH Ta MPHU HEJOCTATHHOMY 3BOJIOKEHHI TPYHTY HACIHHS Ha POCIWHAX
PO3BUBAETHCA CIIAOKMM, a Bara WoOro 3a3Budyail jierka. HerarmBHO mo3HadyaeThes Ha
Maci 3epHa BIUIMB NIKIIHUKIB, Ypa)X€HHS XBOpoOamMu Ta BWIATaHHsA cTeOma. Jlis
TOT0, 00 MIABUIIMTU Macy 3€pHa, HEOOX1IHO 3a0e3meuyBaTu POCIUHHI JOCTATHHOIO
KUIBKICTIO BOJIOTH Ta MOXUBHUX PEYOBUH. AJDKE SKIIIO HACIHHS BEJIUKE 32 PO3MIPOM
Ta BaXKe, 1€ CBIAYUTH MPO HAABHICTh BHUCOKOTO TIOKAa3HHMKA IMOKUBHOCTI Ta
PO3BUHEHOCTI 3apojika. HachmigkoM IbOT0 € BUCOKOBPOXKAWHICTh KOMXHOI OKpeMOi
KyJbTYpPH.

Taoaunga 4
bBioMeTpuyHI NOKA3HUKM KYKYPY/A3H riopuay
KBC 4484 (®AO 390), (cepeone 3a 2018-2020 pp.)
HopmMma HopmMma Bucota Bucora | Kimekicts | KinbkicTb
no0puBa, MiKpo100puBa, POCIMHH, | KPIIUICHHS psAiB 3€pEH B

Kr/Ta n/ra cM KaudaHa, CM | 3€peH, MT | psAIy, T

bes mikponodpusa | 57 4 110,1 12,0 34,0
150 (KOHTPOJIB)

(KOHTpOITD) 1 273,3 110,2 12,3 34,2
2 272,7 110,8 12,6 34,3
3 2748 111,1 12,4 34,4
be3 Mikpomo6puBa 2749 110,6 12,3 34,2
200 1 275,1 111,7 12,4 34,3
2 285,4 111,8 12,3 34,8
3 284,3 1115 12,8 34,9
be3 MikponoOpuBa 284.5 112.0 13,2 35,0
250 1 285,2 112,5 13,3 351
2 287,1 112,6 13,5 35,5
3 286,5 112,8 13,4 35,6
be3 mikponoOpuBa 285,7 112,6 13,4 35,3
300 1 284 .4 112,0 13,5 35,3
2 287,7 112,8 13,8 35,6
3 290,1 112,4 13,7 35,5
V, % 2,2 0,9 4,6 1,6

Maca 1000 naciHuH y ApiOHOHACIHHUX TIOpHUAIB KYKypy/a3u cTaHoBUTH 100—
150 r, y kpynHoHaciHHuX — 300—400 r. ¥ Hammx IOCHiKEHHSIX TOpUan KyKypya3u
chopmyBasit Bucoky Macy 1000 3epeH, Ha KOHTPOJIBHUX BapiaHTax JOCIIHKYBaHUX
riOpuIiB MOKa3HUK 3HaXOMUBCs B Mexkax 247,2-351,3 rpam (puc. 1).

Bapiarniiinum anamizoM J1oBeAeHO, 110 MiHauBIcTh (V=17,2 %) 3a moka3HuKOM
macu 1000 3epen Oyna cepeaHbOIO, TOOTO BIUIMB HOPMHU BHECEHHS A00puBa Ta
HOPMHU TIIPKUBIICHHS MIKPOIIPENapaToM MPOSIBIISIBCS 1ICTOTHO.

VY cepenHbopaHHIM Tpymi MakcCUMaldbHUM TMoOkazHUKOM Mmacu 1000 3epen
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xapakTtepusyBaBcs Ti0pua  kykypyasun KBC 2323 3 moka3HMKOM B MeEXax
350,4-369,5 rpam, 1 B cepeaubocturiiii rpymi — riopua KBC 381 — 3 moka3HuKOM Bij
361,3 mo 361,5 rpam. Skimio Aiama3oH KOJMBAHHS y PO3pi3i BapiaHTIB MONEPETHBO
MPOAHANII30BAaHUX OIOMETPHUYHHUX TIOKA3HHWKIB OIMOCEPEIKOBAHO 3aJIKaB  BiJ
JOCIIKYBaHUX arpOTEXHIYHUX 3aXofiB, To maca 1000 3epeH — 1ie MOKa3HUK SKHMA
3HaYHOIO MipOI0 3a0€3MeUHB 1HANBIIyaJIbHY MPOAYKTUBHICTD POCIHH KYKYPY/I3H.

O KBC 2323 B KBC Kymnan B2 KBC 381 0O KBC 4484
400 ]
I
350 17 T T T T
= I
3:; 300 H HA— HE— e HeE T He |
I
g 250 e m A BB (AT AR BB R B B
S 200t Ve L A L L A L L R L L L | L
~ 150 1 B 1 B3 1 B3 im — — u — u — u — B
@© L | o | o o 1 1 1 1 1 T T 1 l
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HopMa Makpono6puea

Puc. 1. Maca 1000 3epeH riOpuaiB KyKypya3H 3aj1e:KHO Bil y100peHHs, I
(cepeone 3a 2018-2020 pp.)

Ha Bcix 4oTupbhox ribpuaax crocrtepirajach aHajoTiyHa TEHJEHIlIS BIUIMBY
ynoopenns Ha macy 1000 3epeH kykypya3u. Takum 4MHOM, ONTHUMAaJIbHI MOKa3HUKH
OTPMMAaHO TpH MiABUIIEHUX HopMmax mo0puBa — 250 ta 300 kr/ra Ta HOpMax
MikposioopuBa — 2 1 3 m/ra. Maca 1000 3epeH Ha BKa3aHHUX BapiaHTaX CTaHOBHUJA
BianoBigHo y riopuaiB: KBC 2323 — 367,5-367,6 rpam, KBC Kymnan — 252,3-256,2,
KBC 381 —359,9-361,5, KBC 4484 — 262,6-262,7 rpam.

BucHoBKM Ta npono3uitii.

MaxkcuManbHl TOKa3HUKM KUTBKOCTI psAmiB 3epeH 16,8—16,9 mt 1 KiibKOCTI
3eped B psaml 39,2 ta 39,1 wt Oynu y riOpuaiB KyKypyA3d Ha BapiaHTaX HOPMH
noopusa 300 kr/ra Ta MikpogoOpusa 2 1 3 yi/ra. ONTUMaBHI MOKA3HUKH OTPUMAHO
IpH MiIBUILIIEHNX HOpMax noOpuBa — 250 Ta 300 kr/ra Ta HOpMax MikpogoOpuBa — 2 1
3 n/ra. Maca 1000 3epeH Ha BKa3aHMX BapiaHTax CTAaHOBHJIA BIAMOBIIHO y TOpUIIB:
KBC 2323 - 367,5-367,6 rpam, KBC Kymnan — 252,3-256,2, KBC 381 — 359,9-
361,5, KBC 4484 — 262,6—-262,7 rpam.

B MePCIEeKTUBI MJIaHYEMO chopmyBartu peKoMeHaanli TUISt
CLIBCHKOTOCTIOAPCHKOTO  BUPOOHUIITBA 3 TMUTAaHb 3aCTOCYBaHHS Makpo- Ta
MIKpOIOOpPHUB Ha MOCiBaxX riOpUIiB KyKypy/I3H.
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Abstract. The purpose is to establish the influence of fertilizer and microfertilizer
application rates on biometric indicators of different-ripe hybrids of corn plants. Results. It was
found that the studied factors did not significantly affect the height of corn plants, but in all studied
hybrids on large fertilizer backgrounds (250-300 kg / ha) and at higher rates of microfertilizer (2—3
[ / ha) there was a tendency to change increase depending on the hybrid and variant by 16-21.9 cm.
The hybrids studied by us were characterized by a significant height of cob attachment, namely in
the control variants of hybrids: KVS 2323 — 95.2 cm, KVS Kumpan - 121.1 cm, KVS 381 — 112.1,
KVS 4484 — 110.1 cm. In the section of hybrids there is a significant difference in the number of
grain rows and the number of grains in a row. The number of grain rows in hybrids KVS 2323 and
KVS 381 was slightly higher than in hybrids KVS Kumpan and KVS 4484, it fluctuated significantly
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in terms of variants, which confirms the variation analysis, the coefficient of variation in these
hybrids was average and was respectively: KVS 2323 — 10.1% and KVS 381 — 9.9%. In the other
two hybrids KVS Kumpan and KVS 4484, the variability of the index by variants was not
significant, because the coefficient of variation was respectively: 5.9 and 4.6%. It should be noted
that the norms of fertilizers and microfertilizers have a more significant effect on more productive
hybrids.

It was found that corn hybrids formed a high weight of 1000 grains, on the control variants of
the studied hybrids the indicator was in the range of 247.2—351.3 grams. Variation analysis proved
that the variability (V = 17.2%) in terms of weight of 1000 grains was average, ie the influence of
the seeding rate of fertilizer and the rate of fertilization with micropreparation was significant.

Conclusions. The maximum values of the number of grain rows of 16.8—16.9 pieces and the
number of grains in the range of 39.2 and 39.1 pieces were on the variants of the fertilizer rate of
300 kg / ha and microfertilizers 2 and 3 | / ha Optimal indicators of corn were obtained at
increased fertilizer rates - 250 and 300 kg / ha and microfertilizer rates — 2 and 3 1 / ha. The weight
of 1000 grains in these variants was, respectively, in hybrids: KVS 2323 — 367.5-367.6 grams, KVS
Kumpan - 252.3-256.2, KVS 381 — 359.9-361.5, KVS 4484 — 262, 6-262.7 grams.

Key words: fertilizer norms, microfertilizer norms, corn, maturity group, biometric
indicators, seed weight
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MINERALIZED ENVIRONMENT
OIITUMIBALIA MPOLECY ITPOPOIIYBAHHSA 3EPHA B MIHEPAJII3OBAHOMY
CEPE/JIOBHUIIII
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Anomauyin. B pobomi 00IpYHMOBAHO MONCIUGICMb KOPE2YBAHHS MIHEPATbHO20 CKAAOY
BUXIOHOI CUPOBUHU ULIAXOM 3AMOYYBAHHS | NPOPOUWYBAHHS 3€PHA Y BOOHUX PO3UUHAX COJell
Mikpoenemenmis. 3a nob6y0osanol mMampuyer) HO8HO20  080(AKMOPHO2O — eKCHEePUMEHNY
PO32NAHYMO eheKMUBHICMb NPOPOWYBAHHS 3€PHA 8 MIHEePANi308aHOMY Cepedosulyi Ha NPUKIAoi
3epHa sieca ma coneil yunky (ZnSOy) i xpomy (CrK(S0O,), -10H,0 ).Ompumano pisusnns peepecii,

sKe ONUCYE 3AIeHCHICMb eHepeii ma 30amHOCmi NPOPOCMAHHS 3ePHA 8I0 PI3HOI KOHYeHmMpayii coni
XpoMy ma cosi YuHKY y 3aMOUY8AIbHIl 8001 Ni0 YAC NPOPOWYBAHHS 3ePHA BIBCA.

Knrwwuosi cnosa: conoo, coni yunky ma Xpomy, 080paxmopHuii excnepumeHm, pieHsHHS
pezpecii.

Beryn.

B cydacHOMy cCycniabCTBI OJHE JUIIE TpaaullifHE XapuyyBaHHS HEMHUHYYE
MPU3BOAUTE J0 TUX YM 1HIIMX BHUIB XapuyoBoi HeJpocTaTHOCTI. OCOOIMBO TOCTPO Ha
CHOT'OJIHIIIIHIN JIeHb MTocTae mpodiaeMa AehIuTy MIKPOCIEMEHTIB, 30KpeMa TaKuX K
LIMHK, XpOM, celieH, ox Ta iHmi. Jlediur ke MIKpOEIeMEHTIB 3HMXKY€E OMIpHICTh
Opra”i3My JI0 PI3HUX 3aXBOPIOBAHb, MPUCKOPIOE MPOIIEC CTAPIHHS, TIOCKITIOE HETaTUBHUIN
BIUTMB HECTIPUSIVIMBUX EKOJIOTIYHMX YMOB, TIEPEIIKOMKaE (POPMYBAHHIO 3I0POBOTO
nokojiHHs [1, 2].

J10 pOCIIMHHOI CUPOBUHHU, IO MA€ MIJIBUILEHY XapuoBy Ta O10JIOT1YHY LIHHICTb,
HaJIeXKaTh MPOAYKTH 3 IPOPOIIECHOT0 3epHA. Y MPOPOCIOMY 3€pHi (COJIOII) MiCTUTHCS
BeCh HAOIp 1HTPEIIEHTIB, HEOOXITHUX JJIsi palllOHATBHOTO XapuyyBaHHS: HE3aMiHHI
aMIHOKHUCIIOTH, BYIJICBOJIM, MIHEpaJbHI PEYOBUHM, BiTaMiHU, OapBHUKHU 1
MOTI(PEHOJIbHI CITOTYKH.

Memoto Oanoi pobomu CTago OTPUMAHHS COJOJMIB 3 MiABUIIEHUM BMICTOM
neIUTHUX ~ MIKPOHYTPIEHTIB Ta MOOyJoBa MaTeMaTUYHOI  MoOAENl s
IIPOTHO3YBAHHS 37aTHOCTI MPOPOCTAHHS 3€pHA 3aJie’KHO BiJl PI3HOT KOHIIEHTpAIlii
COJIEH IIMHKY Ta XpOMY.

BukJiiaieHHs1 OCHOBHUX Pe3yJbTATIiB JOCiIKEHHS.

JIst oTpuMaHHS MiHEPaTi30BaHOI 3€PHOBOT CHUPOBUHHM 3€PHO KYKYpyA3U Ta
BiBCa MPOPOIIYBAIM 13 3aCTOCYBAaHHSAM PO3uUMHIB cosield HuHKY (ZnSO4) Ta xpomy
(Crk(S0,), -10H,0). IIpopomryBanus mpoBoawau npu Temmeparypi 17-18 °C. Ilpu
JIOCSITHEHH1 3€pHOM HE0O0X17HO1 BoJiorocTi (47 %), 3aMOUyBaJIbHUM PO3YHH 3 COJISIMU
3MIUBAIM 1 3QJIMIIAA 3€PHO JJI TMPOPOCTAHHS, MEPIOAUYHO TMEPEeMINIyIouu Ta
3BOJIOYKYIOUH MOTO TUMHU K MiHEpaai30BaHUMU PO3UYHHAMM.

3 JmiTepaTypHUX JHKEpes, BiJOMO, IO JIOUUIBHO MPOBOJAUTH MIiHEpali3allio
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3€pHOBUX KyJbTYp UUISIXOM IMPOPOIINYBaHHS IiX Yy MIHEpaTi30BaHUX MOXKUBHUX
cepenoBumax. Came mpu TakoMmy crocoOi oOpoOJeHHS 3epHa, 10HHM MeETaliB
BKJTFOYAIOTHCS B OPraHIYHI KOMIUJICKCH, SIKI € JIETKO3aCBOIOBAHUMHM JUISI JIFOJICHKOTO
oprauismy [3, 4, 5].

PosrnsHeMo  eQeKTUBHICT, TPOPOIILYBaHHS 3€pHA B MIHEPATI30BAHOMY
cepenoBuilll (Ha TPUKIAAI 3epHAa BiBca Ta cojedl 1uHKY (ZnSO4) Ta Xpomy
(Crk(sQ,), -10H,0).). MikpoenemMeHTH OCpyTh aKTHBHY y4acTh y (DepMEHTATHBHHX
mpoiiecax, 1o MPOTIKAITh Y 3€PHi, CIIPUSIOTH HOTO POCTY 1 PO3BUTKY Ta BIITPAIOTh
BXJIMBE 3HAYCHHS Yy (PHIIIOHYBaHHI opraHizmy JroauHu. OOpanuil s 30aradeHHs
MIKPOEJIEMEHT XpOM Ma€ BEJIMKE 3HAYEHHs Il MPOGUIAKTUKH IIYKPOBOTO JiadeTy i
CEpIIEBO-CYAMHHUX 3aXBOPIOBaHb, TAKOX BiH PETYJIIO€ BYTJIEBOJHUM OOMIH Ta PiBEHb
TJIIOKO3MW B KpoBi. [[MHK mposiBIsie 1IMyHOMOJENIOBAIbHY, MPOTH3AIMAILHY,
aHTUMIKPOOHY, aHTHOKCUJIAHTHY (PyHKIIIT, a came, BIUIMBA€ HAa aKTUBHICTh TPOIHUX
ropMoHiB Tino¢izy, Oepe ydactb B peanizauii Oi0n0riyHUX (QYHKIINH 1HCYIIIHY,
HOpMAaJi3yl0ul >KUPOBUH OOMIH, Y KpPOBOTBOPEHHI, a TaKOXX HEOOXIIHUU is
HOpMaJIbHOTO (DYHKIIOHYBaHHS rinogiza, miJIuTyHKOBOI 3aJ103H.

ExciepumeHT Mae OyTH TPOBEACHUI B MOXJIMBO KOPOTIII TEPMIHH 3
MIHIMQJIBHUMH BUTpaTaMu MarepialbHUX PECypciB 3a HAWBHUIOI SKOCTI OTPUMAHUX
pe3ynbratiB. CaMe METOAM ONTHUMANBHOTO TJIaHYBaHHS €KCTIEPUMEHTY J03BOJISIOTH
CIOPOCTHTH Ta CHCTEMaTU3yBaTH TMPOBEIEHHS  JochimkeHb. [lnanyBaHHs
EKCIIEPUMEHTY — 11€ BUOIp YMClia JOCIIIB Ta YMOB iX MPOBEICHHS, HEOOXITHUX Ta
JIOCTATHIX JIJI1 BUPIIIEHHS MOCTABJICHOTO 3aBAaHHS 3 HEOOXITHOI TOYHICTIO. ICHY€
BEJIMKA KUIBKICTh METOJIB IUIAaHYBaHHS €KCIIEPUMEHTY (NMOBHUM (PaKTOpHHIA
EKCIIEpUMEHT, ApiOHUI (PaKTOPHUIM EKCIIEPUMEHT, CHUMIUICKC-TUIaHYBaHHS Ta 1H.).
Bubip metoy 311HCHIOETBCS 3 YpaXyBaHHIM MTOCTAHOBKY 3aBJaHHS Ta BUSHAUYCHHSAM
00’exTa mociKkeHHs [6].

VY naHili poOOTI MOCHIPKEHHS BUKOHYBAJIUCh 3a MOOYTOBAaHOK MAaTPHUIICIO
MJIAaHYBaHHS aKTUBHOTO TIOBHOTO ABO(AKTOPHOTO €KCIIEPUMEHTY.

Ha ocHOBI pe3ynpTaTiB MOMEPENHIX JOCHIIKEHb NMPUIHIN BUKOPUCTOBYBAaTH
KOHIICHTpAIlli cojiel XpoMy Ta ITMHKY y 3amouyBaibHIi Boal 0 0,003%, ocKimbku
30UIBIIICHHS! KOHIICHTpAIlii HeTaTUBHO BIUIMBAJIO HA €HEPIil0o MPOPOCTAHHS 3€pHA.

Ak kputepidt ontumizaiii o0paHO eHeprio mnpopocTtaHHs 3epHa (Y, %),
(akTOpamMu BapilOBaHHS WIHOTO MpOIECy OOpaiu KOHLEHTPAIl0 COJIl XpOMY Y
3amouyBayibHiN BoJil X1 (C1, %) Ta KOHIIEHTpAIliI0 COJi IIMHKY Y 3aMOYyBaJIbHIM BOI1
X> (C2, %) nig yac mpopolllyBaHHs 3€pHa BiBCA.

Martpuiisi npeacraBisie coOOO TMEpeNiK BapiaHTIB, B3ATHX B JaHIA cepii
nociiaiB. Y 0e3BUMIpHOMY BHpasl BepXHid piBeHb Oyze mo3HaueHud (+1), a HIOKHIN
(-1). YV rabmumi 1 HaBemeHO MAaTpHI0 JBOX(AKTOPHOTO  EKCIEPUMEHTY
MPOPOIIYBaHHS 3epHA BiBCAa y MIHEPATi30BAaHOMY CEpPEIOBHILI.

3a mo0y10BaHOIO MATPUIICIO MJIAaHYBaHHS aKTUBHOTO MOBHOIO JIBO(AKTOPHOTO
EKCIIEPUMEHTY, 3a HOro pe3yjbTaTaMH METOJOM PErpeciiHOTO aHajii3y OTPUMAaHO
PIBHSIHHSI perpecii, K€ aJIeKBaTHO OMHUCY€E 3aJIKHICTh €HEpTii MPOpPOCTaHHS 3epHa
(Y) Bix xoHIeHTpailii coii xpomy (C1) Ta comni muuky (C2) y 3aMOYyBaJIbHIM BOJII TTi]T
yac NpopolLLyBaHHs 3€pHa BiBca!

Y = 88,925 -3,325 C1 - 0,275 C2 + 0,775C1 C2.
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Taoauus 1
Martpuus 1BoX()aKTOPHOI0 eKCIepUMEeHTY NPOPOIIYBAHHS 3€PHA BiBca y
MiHepaJIi30BAHOMY cepeI0BHIILi.
Nerm/m | Xo X1 X2 | XiXo | Xi(Cl) | Xo(C2) | Y cepi
1 +1 -1 -1 +1 | 0,0005 | 0,001 93,3
2 +1 +1 -1 -1 0,0015 | 0,001 85,1
3 +1 -1 +1 -1 0,0005 | 0,003 91,2
4 +1 +1 +1 +1 | 0,0015 | 0,003 86,1

Aemopcwka po3pobka

OTtpuMaHe pIBHSHHSA perpecii JJjis BU3HAYEHHsS €HEprii Ta 3JIaTHOCTI
MIPOPOCTAHHS 3€pHA Jla€ 3MOTY MiiOpaTH ONTUMAJIbHI KOHIIEHTpAIlli COJIeH IUHKY Ta
XpPOMY Y 3aMOUyBaJIbHIHM BOA1 I1]] 4ac MpOPOIIyBaHHS 3e€pHA BiBca.

JInsi KOHKpETHOTO BUAY 3epHa (BiBca) MaKCHMalbHAa EHEpris MPOPOCTaAHHS
3epHa CIOCTEPIraeThCsl MPHU BUKOPUCTAHHI KOHIEHTpawii coni uuHKy 0,002% Ta
koHUeHTpatli con xpomy 0,001% y 3amouyBanibHii BOII.

Jlis BU3HAUEHHS MIHEPAJIBbHOTO CKJIaay 3€pHa Ta COJOAY 3aCTOCOBYBAIU
pPEHTreHO()ITyOpEeCIIeHTHUI aHalli3 Ta METOJ I1HBEPCIHHOT BOJbTAMIEPOMETpPIi s
BU3HA4YCHHs BMIicTy nuHKY [7, 8, 9]. I3 pesynbrariB anamizy [8, 9] BcranoBIieHO, 110
BMICT MiHEpaJIbHUX PEYOBHH 3POCTA€E, 30KpeMa BMICT LIMHKY Y 30arayeHoMy COJIO1 y
MOPIBHSHHI 13 BUX1THUM 301TBIIUBCS Maike B 6 pa3iB, a XpoMy B 3 pasu.

BucHoBkwm.

[IpoBeaeHi AoCIKEHHS! BKa3YIOTh HA MOKJIUBICTh KOPErYBaHHS MIHEPAJIbHOTO
CKJIaJy BUXIJHOI CHPOBHHM HUISIXOM 3aMOYYBaHHS 1 MPOPOLLYBaHHS 3€pHA Y BOJHUX
PO3UYMHAX COJIEH MIKPOEJIEMEHTIB. 3a MOOY0BaHOI MATPHIIEIO TIaHYBaHHS TTOBHOTO
IBO(AKTOPHOTO EKCIIEPUMEHTY, 3a HMOTro pe3yJbTaTaMH METOJIOM PErpeciitHOro
aHaji3y OTPUMAHO PIBHSIHHS perpecii, sike A03BOJISIE TMPOTHO3YBAaTH 3/IaTHICTh
MIPOPOCTaHHS 3€pHA BiBCA 3aJIEKHO BiJ PI3HOI KOHILIEHTPAIII] COJIeH IMHKY Ta XpOMY.
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Abstract. The possibility of the raw material mineral composition adjusting by soaking and
germination of grain in agueous solutions of trace elements salts is substantiated in the work. The
efficiency of grain germination in mineralized medium on the example of oat grain and zinc salts
(ZnSO4), and chromium salts (CrK(SO,), -10H,0 is considered on the basis of the matrix of the
complete two-factor experiment. A regression equation, which describes the dependence of energy
and grain germination ability on different concentrations of chromium salt and zinc salt in soaking
water during oat grain germination is obtained.
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YPOKAUHICTD TA SIKICTb JIKAPCBKOI POCJIMHHOI CUPOBUHU ®EHXEJIO
3BUYAMHOTI O 3AJIEJKHO BIJI TEXHOJIOTTYHUX ®AKTOPIB ITPU
BHUPOIIIYBAHHI B YMOBAX JIICOCTEITY YKPAIHH
Stroyanovskyi V S. / CtposinoBebkuii B.C.
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doctoral student / ookmopanm
Khomina V.Ya. / Xomina B.51.
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Kamianets-Podilskyi, Shevchenka, str. 13, 32316
Tlooinvewvkuil deporcasHull acpapHo-mexHiyHUL YHigepcumem,
m. Kam’auneyv-Ilooinscoxuii, eyn. lllesuenka, 13, 32316

Anomauia. E@ipui onii cb0200Hi € HeBi0 €MHOW0 CKIA0080H0 O6a2amvox 2anysell HapoOH020
2ocnodapcmea. Ceimosuti nonum 8 egipuiti onii cmanom na 2020 pix cmanosums 245 mom.
Vkpaina mae nomenyituni mooxciusocmi  supowyeamu  psao  eQipooniuHux Kyiemyp, o
3a6e3neyyroms 8UCOKY NPOOVKMUBHICMb | 8uxio e)ipHoi onii. B cmammi suceimieno pezyromamu
00CNiOJCEHb 3 NUMAHbL ONMUMIZAYIT eleMeHmMi8 MeXHON02li BUPOWYBAHHS (heHXeNto 36UYALIHO20 8
ymosax Jlicocmeny VYkpainu. Cepeo nocmasnenux niaHOM HAYKOBUX OOCHIONCeHb 3a0ay —
BCMAHOBUMU 3ANIEAHCHICIb YPOAICAUHOCIE MA NOKA3HUKIE AKOCMI HACIHHA (DeHXeto 36UYalH020 8i0
CMPOKIG CiBOU, WUPUHU MINHCPAOb, HOPM BUCIBY HACIHHA, Pe2yismopie pocmy PpOCIUH ma cnocooie
ix 3acmocysanus. B pe3ynomami ompumaHux OaHux 6CMAHOBIEHO 6NIUE CHMPOKI8 mMa cnocoois
ciebu Ha ypooicatiHicmb ma AKicme Haciuusa Qenxeno. OONIKU NOKA3AMU, WO ONMUMATLHUM
8apianmom 051 pOPMYBAHHS YPOAICAUHOCMI HACIHHA KyTbmypu 0y6 nepuuil cmpox cieou (3a PTP
epynmy 6-8°C) 3a wiupumnu Miscpads 45 cm HOPMOIO BUCIEY HACIHHA 0OUH MIbIIOH CXONICUX HACITHUH
Ha eekmap, nokazHuk cmarosus 1,56 m/ea, wo na 0,54 m/za nepesuwuno koumponv. Bcmanosneno
eexmugnicmy  pe2ynsmopie pocmy pOCIuH, Max Hpu 00podYi HACIHHA Kpawum 6UABUBCH
npenapam Bepmuiiooic, a npu obnpuckyseanui eecemytouux pociun — I ymigind, 3 nepesuweHHAM
KOHmpoaio 8ionogiono ua: 0,28 ma 0,3 m/ea. Busgneno 6niug mexmoio2iuHUX 3ax00i@ HA eMicm
eqhipHoi onii’ 6 HACIHHI ¢henxento 36uuatinoeo. 3a ONMUMATILHO20 PO3MIWEHHS POCIUH HA OOUHUYL
niowi emicm e@iproi onii niosuwuecs nopiguano 3 koumpoaem na 0,08%, a npu 3acmocysanti
peeynamopa pocmy — na 0, 18%.

Kniouosi cnosa: ¢henxenv 36uuaiinuii, cmpoxk ciedu, WUPUHA MIdCPsOb, HOPMA BUCIBY,
pe2yisimop pocmy, YpodrcauHicmn, eqhipna ouis.

Beryn.

OaHMM 13 BaOXXJIMBHUX HAIMPSMKIB MIABUILEHHS €()EKTUBHOCTI arpOBUPOOHUIITBA
y Cy4aCHHMX YMOBax € BHPOILYBaHHs HIIIEBUX KYyJIbTyp. B mepury yepry Baxkiuse
3HaYeHHS MAaloTh Ti KyJbTYypH, LIO CTIMKI O CTPEecOBUX (PaKTOPIB OTOUYIOYOIO
cepeloBHIla (3MiHAa MOTOAHO-KIIMAaTUUYHUX YMOB, HHU3bKa BOJIOTICTh MOBITPA,
M1JIBUIIICHA TEMIIepaTypa) 1 3/1aTHI cpOpMyBaTH BUCOKOTIPOTYKTHBHI ITOCIBH.

VY cBITI m0pa3 301IbIIYETHCS BUPOLLYBAaHHS HIIIEBUX KYJIbTYp, MPOTE MOCTIHHO
B11I0YyBalOThCS TpaHcdopmallii y po3pizi KyJabTyp, IO BUPOIIYIOTHCS, 3aJ€KHO BiJ
MOTOAHUX YMOB, L[IHOBO1 MOJITUKH, KyJIbTYPU XapuyBaHHs, BUPOOHUIITBA METUYHUX
npenaparis, mappyMepHO-KOCMETUYHUX 3aC001B TOILIO.

ISSN 2567-5273 38 www.moderntechno.de



Modern engineering and innovative technologies Issue 15 / Part 2

B VYkpaini HieB1 KyJabTypH, 30KpeMa JiKapchKki Ta eipooJiiiiHi, BUPOITYIOThCS
Ha HE3HAYHUX IUJIom@ax — Onm3bKo 3 THcAY rekrapiB. Bcboro B CBITI HANIYYIOThH
o6mu3pko 3000 edipoomiiHUX POCIHMH, 3 SKAX BUTOTOBIISAIOTH Maclia PI3HUMHU
crocobamu. CBiToBHIA ONUT B edipHiil 011l cTanoM Ha 2020 pik cTaHOBUTH 245 TOH.
VYkpaina Mae NOTEHIIHHI MOXKJIMBOCTI BUPOUILYBATU sl €pipOOIHHUX KYIBTYp, LIO0
3a0e3Meuyr0Th BUCOKY IPOAYKTUBHICTD 1 BUX1J eipHOT Oii.

EipHni onii choroHi € HEB1I'€EMHOIO CKIIAJ0BOIO 0araThOX raixy3eid HapOJHOTO
rocnogapctBa. Edipai omii, nereprenizoBani EO Ta ixH1 okpemi ¢pakiii €
HaTypaJIbHUMU apoMaTH3aTopaMu A XapuoBoi nmpomuciioBocti [1, 2]. Edipai omii
3aCTOCOBYIOTHCS B KOocMeTosorii. CydacHl cepio3H1 JOCTIHKEHHS MATBEPIKYIOTh iX
MO3UTUBHUN BIUIMB Ha CTaH mIKipu. EdipHI 0l NpUCKOPIOIOTH MPOILIEC OHOBJICHHS 1
PO3BUTKY KIITHUH HIKipu, [IpUCKOPIOIOTL 0OMIH PEYOBHUH, HAJAIOTh PETYJIOYUHN 1
CTUMYJIIOIOYUI 110, BUBOJATh TOKCHHH, JIONOMAraroTh BiJTHOBJIEHHIO KOJIareHy 1
€JIACTHHY, YIIOBUILHIOIOTH IpoIiec cTapinas [3, 4].

Marepiaa i MeToguKa.

denxenb 3BUYANHUN — 1€ IiHHA e(dipooJIiiiHa, JTiKapchKa, MPSHOAPOMATUYHA,
MEJIOHOCHA 1 JeKopaTHBHaA KyJbTypa. B ymoBax IliBmus YkpaiHu BHUKOHAHO psif
JOCTIIKEHb 3 MUTAaHb TEXHOJIOT1I BUPOILyBaHH (PeHXENI0 3BUYaiHOrO [5, 6], mpoTte
B ymoBax Jlicocrermy 1151 KyJbTypa Majo BUBYEHA, TOMY BUHUKIIA MOTpeOa y BUBUCHHI
Ta yJIOCKOHAJEHHI TEXHOJIOTIYHUX 3aXOIB NP BUPOITYBaHHI (PEHXEI0 3BUYANHOTO
B YMOBaXx 30HH.

Oco0MMBO aKTyaJIbHUMHM TUTAHHSIMH € BHBYCHHS Ta YJIOCKOHAJICHHS TaKUX
CKJIAZIOBUX TEXHOJIOTII BUPOIILYBAaHHS, SIK CTPOKU CIBOM, IIMPUHA MDKPSIb, HOpMA
BUCIBY HACIHHSI, IOCHII)KEHHS 1X BIUIMBY Ha PICT 1 pO3BUTOK POCIHH, YPOKalHICTh Ta
MOKA3HUKHU AKOCTI HACIHHS 1 HOTO XIMIYHUN CKJIAI.

Cepen mMoCTaBJICHUX IUIAHOM JIOCTI/DKEHb 3aBJaHb OyJi0: MPOBECTH OOJIIK
YPOXKAaWHOCTI Ta BU3HAYUTH TIOKA3HMKH SKOCTI HACIHHS (PEHXEN0 3BUYANHOTO
3aJIeKHO BiJI CTPOKY CIBOM, IIMPUHU MIKPsib, HOPMU BHUCIBY HACIHHS 1 CIOCOOY
3aCTOCYBaHHS PEryJsiTOpa pOCTy pPOCIAWH. JIOCHIIKEHHS BUKOHYIOTHCA Yy
BupoOHnunx ymoBax DOII [IpymuByc C.M. XmenbHuibkoi obOmacti Kam’sHers-
[Toginbcbkoro paitony. HaykoBo-gocnmigHa po0OoTa BUKOHYETHCS 13 COPTOM
Meprumop. Hocnin 1 Brmtouae aktopu: A — crpok ciBou (I nexana kBitHs, 3a PTP
rpyuty 6-8°C), (Il mexana xBitns, 3a PTP rpynry 10-12°C); dakrop B — mmpuna
Mikpsab: 15, 30, 45 1 60 cantumerpiB; dakrop C — HOpMa BuciBy: 1, 1,5 Ta
2 MiIbHOHM CXOKMX HAaciHMH Ha rekTtap. Ilmoma o6nikoBoi ainmsHkm 50 M2
[ToBTOpHiCTh yoTHpUpa3zoBa. Jlocmia 2 BKIOYae (GakTopu: A — PEryisiTop pocTy
pociun (I'ymidina, Bepmuiioaic, Bitazum); gakrop B — crmoci6 oOpoOku (HaciHH,
MIOCIBY).

B nocnipkeHHSIX BUKOPHUCTOBYBAJIM 3arajlbHOHAYKOBI Ta CHEIlalibHI METOIU
nocaimkenb. Cepen crieniagbHUX: J1a00paTOPHUHN — JIJIs1 BU3HAUEHHS BMICTY e(ipHOI
oqlii B HaciHHI (IUISXOM BIATOHY 3 BOJSHOIO IMApOI0), XpOMATOrpapiyHuil — Ist
BU3HAYCHHS KOMIIOHEHTHOTO CKJaay edipHoi oOJii, CTaTUCTUYHUN — JyIs
MaTeMaTuyHOi OO0poOKM oTpuMaHuX AaHuX. OOMIK ypokar0 MPOBOIWIM METOIOM
CYIUIBHOTO MOJIISTHKOBOTO 00M0J10Ty. Bpoxaitnicts npuBoammm 10 100% yuctotu i
CTaHJApTHOI BOJIOTOCTI 3a METOAMKOI, ska BHUKIageHa B.O. MoiliceiiueHko Ta
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B.O. €menko [9]. MarematnuHy 0OpOOKY [aHMX MPOBOIWIM 32 METOJUKOIO
B.A. locniexoBa [10].

[Ticas 30upaHHs monepeIHUKa MPOBOAMIIHN JIYIIEHHS CTepH1 1 IHOOKyY 35071eBy
opaHky — Ha 27 cMm. Bocenu, mig KyJbTypy BHOCHIM MOBHE MiHEpajbHE JOOPUBO 3
po3paxyHKy NisPsoKeo mim 3s0meBy opanky, a mig dac ciBOu — P Y mepion
yTBOpeHHsI cTteben mpoBomwmm Bereramiai mimkuBieHHS (N3oP3p). Opraniuni
noOpuBa IMiJl KyJIbTypy HE BHOCWIIM, IIO0 HE 3HIKYBATH BPOKAMHICTH HACIHHA 3a
PaxyHOK PO3pPOCTaHHS HAJ[36MHOI MacCH.

OcHOBHA yacTHHA.

OCHOBHHUM KpHUTEPIEM JJIsl OLIIHKK BCIX arpoOTEXHIYHHUX 3aXOJIIB € YPOKAUHICTb.
VYpoxaitHicTh HaciHHS (HEHXEI0 3BHUYAMHOTO B HAIIUMX JOCIIPKEHHSIX 3HA4YHO
KOJIMBAJIaCh BiJ] MOTOIHO-KJIIMAaTUYHUX YMOB POKY 1 IOCHiIKyBaHUX (akTopiB. Tak,
B CEPEIHHOMY 3a POKH JOCIIIKEHb YPOKaMHICTh HACIHHS (DEHXENI0 3BUYAHOTO
konmBajack Big 0,61 mo 1,56 1/ra (Tabdi. 1)

Taoaunsa 1
YpoxaiiHicTh HACIHHA (PeHXeJI0 3BUYANHOT0 32JI€2KHO Bi/l CTPOKY CiBOH i

PO3MillleHHsI POCJIMH HA OJMHHUII MJI01i, T/Ta (cepenne 3a 2015-2020 pp.)
Hopma BuciBy [ -1 cTpok ciBOH IT —i1 cTpok ciBOH
mHPHHa HACIHHS, MITH (PTP rpynty 6-8°C) (A) | (PTP rpynty 10-12°C) (A)
MDKpAID, cxH/ra + 110 + 110
cM (B) ©) bakTuyHa KOHTPOJIIO bakTuyHa KOHTPOITIO
1 0,64 -0,38 0,61 -0,41
15 1,5 0,81 -0,21 0,72 -0,3
2 0,89 -0,13 0,83 -0,19
1 1,46 0,44 1,44 0,42
30 1,5 1,21 0,19 1,21 0,26
2 0,92 -0,1 0,84 0,19
1 1,56 0,54 1,46 0,44
45 1,5 1,25 0,23 0,99 -0,03
2 0,85 0,17 0,77 -0,65
1 1,48 0,46 1,40 0,38
60 1,5 1,02 (K) - 0,97 -0,05
2 0,76 -0,26 0,67 -0,35

HIPgs: A -008; B-0,11; C-0,09; AB-0,15; AC-0,13; BC-0,19; ABC -0,27

3a mepuioro CTpoOKy CiBOM Ha BCIX JOCHIPKYBaHMX BaplaHTaX MOKa3HUK OYB
pumuM. Illogo cmoco6iB ciBOM crmocTepiraigach TEHACHINS 10 301IbIICHHS
YpOKaHOCTI MpH 30UIbIIEHHI MUPUHU MIKpsIb BiA 15 mo 30 ta 45 cM, Ta neskomy
3MEHIIEHH] 3a ciBOM Ha 60 cM.

Kpammmu HopMaMu BUCIBY HACIHHS JJIsL HIMPOKOPSATHUX CIIOCOO1B ciBOM Oynu 1
ta 1,5 MJIH ¢X H / ra, 10 OB’ I3aH0 3 OUIBIIO KUTBKICTIO POCIMH Ha OJWHUII TUTOIII
Ta Maibke aHAJIOTIYHUMHU OlOMETPUYHMMH TOKAa3HMKAaMHU 3a BCiX HOpM BUCIBY. [lpu
PO3MIIIIEHH] POCIHH 3 OUIBIIOI MIMPUHOIO MDKPSAL 1 OUIBIIOI0 HOPMOIO BHUCIBY,
MOCIBM HAJAMIPHO 3arylieHi, TOMY TaKi BapiaHTH IOCTYIAIOTbCA BaplaHTaM 3
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MEHIIIOI0 HOPMOIO BHCIBY HaciHHS. [Ipu BUBYEHHI TakuxX (aKTOpiB SK IIUPHUHA
MDKpsIIb 1 HOpMa BHCIBY HACIHHS Ba)KJIMBUM € BHU3HAUEHHS CaMe€ ONTUMAaJIbHOTO
PO3MIIIEHHST POCIMH Ha OJWHMII TIomli. B Hammx AOCHipKeHHSIX 32 000X CTPOKIB
CiBOM TakuM BapiaHTOM OyB: IIMPHHA MUKPAIs 45 ¢M, HOpMa BUCIBY HaciHHSA 1 MIIH
cx H/ ra. 3a ciBOM y mepuInid CTPOK YPOKalHICTh B cepeaabomy 3a 2015-2020 poku
craHoBuna 1,56 1/ra, y apyruil ctpok — 1,46 1/ra. [lepeBuiieHHs KOHTpPOIO OyJi0
BignosigHo Ha: 0,54 ta 0,44 T/ra.

MinimanibHOO Oyna yposkaiinicts 0,61 T/ra Ha BapiaHTi IPYroro CTpoKy CiBOM
CYIIJILHUM PSIIKOBUM CITOCOOOM HOPMOIO BUCIBY HaciHHsI 1 MuH ¢x H / ra. [loka3zHuk
nocTymnascst KoHTpoito Ha 0,41 1/ra.

Hamu Takok BHBYaBCSI BIUTMB 3aCTOCYBaHHSI PETYIISATOPIB POCTY POCIHH TPHU
pi3HUX cnocofax. 3a pe3yiabTaTamMu JOCTIKEHb MpU OOpoOIli HACiHHS OUIbII
e(eKTUBHUM BUSBHUBCS Mpenapar Bepmuiiomic 3 ypoxaiHictio 1,77 T/ra, a npu
OOIPUCKYBaHHI BereTytounx pociut — ['ymidina 3 mokazuukom 1,80 1/ra (Tadsm. 2)

Taoauusa 2
YpoxaiiHicTb HACIHHS (PeHXeJ110 3BUYAHHOTI0 3aJ1€KHO0 BiJl coco0iB
3aCTOCYBaHHSI PeryJsiTOpPiB poCcTy POCauH, T/ra (cepeane 3a 2016-2020 pp.)

Cmoci6 06po6kwu (B)
Perynsitop HaCIHHS MOCIBY
pocty (A) bakTUYHO * Ao bakTUYHO = Ao
KOHTPOJTIO KOHTPOJIIO

bes perymsitopa (KOHTPOJIB) 1,50 - 1,50 -
I'ymiding 1,70 0,20 1,80 0,30
Bepmutiomic 1,77 0,28 1,66 0,16
Bitazum 1,62 0,12 1,67 0,17
HIPys: A -008; B-0,11; C-0,09; AB-0,15; AC-0,13; BC-0,19; ABC - 0,27

Edipna omis — ocHOBHa aitoua pedyoBHHA (DEHXENIIO 3BUYANWHOrO. Y CKJajui
edipHOi oii peHxento € aHeTos, PEeHXOH, METHIXABIKOJI, a-TIHEH, a-(elaHIpeH,
aHICOBUM allbJIETi]], aHICOBa KHCJOTa Ta iHII pedoBuHU [7, 8]. AHeTols, SKUH
MICTUTBCA y eHXel, Ma€ LiHHI JIKyBaJlbHI BJACTUBOCTI: CTUMYJIIOE CKOPOUCHHS
KHUIIEYHUKY, CEKpEeIil0 ClIK3y B AUXAJIbHUX MIIAXax Ta BiAXapKyBaHHA. Bwmict
aHeToJly y ckiajl edipHoi ol perHxento HanOUIbINi — 3a3BruYail 6m3pk0 60 %.

Bwmict edipnoi omii Ta il KOMIIOHEHTHOTO CKJIAay 3alIeKUTh BiJ 0arathbox
dbakTopiB, AK O10JOTIYHHUX, TAK 1 TEXHOJOTIYHHX. B HammMX JOCIiIKESHHSIX BMICT
edipHOi 07111 B HACiHHI (PEHXENI0 3BUYaHHOTr0 3aJ€XKHO B1Jl CTPOKY CiBOU, IIMPUHU
MDKPSIZb 1 HOPMU BUCIBY HAaCiHHS Ta KOJMBAaBCs B Mexax 5,43—6,26 % (tabin. 3).

Pi3Huns 3a nuM Mmoka3HUKOM Oyjia HacamIiepes y po3pi3i CTPOKIB CiBOH,
BOHa 3Haxoawnachk B mexax 0,66-0,71%. ¥V BapiaHTax Opyroro CTpoky ciBOH
BMICT e(ipHOi OJIii MOCTyNaBcs MEPIIOMY, 1I€ TTOSCHIOETHCSA AESAKUM CKOPOUECHHSIM
BEreTaIiifHOro, 30KpeMa reHepaTUBHOTO MEPIoay PO3BUTKY POCIUH 1 SIK HACII1JIOK
— mporec HakomuueHHs edipHOi oisii OyB meHm TpuBanuMm. [llomo BrIUBY
IIUPUHA MIKPSIb 1 HOPMU BHUCIBY HAaCiHHS Ha BMICT B HaciHHI edipHOi ouii, TO
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CJI1J1 BIAMITUTH, 110 KOHTPOJILHOMY BapiaHTy MOCTYIAJIUCS BCl BapiaHTH JIPYyroro
CTpOKYy ciBOH, a came — Ha 0,63-0,75 %, a Takox nmepuroro cTpoky ciou Ha 0,01-
0,07 % — Bci BapiaHTH 3a BUKJIIOYEHHSIM, BUCISIHUX 3 IIMPUHOIO MIKpsAb 45 cM
HOPMOIO BHCIBY HACIHHS OJIMH MIJIbHOH CXO0’KMX HACIHUH Ha TeKTap.

Taoauus 3

BwmicT edipHoi o.ii B HaciHHI ¢eHXe 110 3BHYaliHOI0 3aJ1€:KHO BiJl CTPOKY
ciBOM, IIUPUHU MiXKPAIb | HOPMHU BHCIBY HaCiHHS, %
(cepemne 3a 2015-2020 pp.)

I N Hopwma BuciBy I —ii cTpok ciBOu IT —i1 cTpok ciBOM
i)EpHH HACIHHS, (PTP rpynty 6-8°C) (A) | (PTP rpynty 10-12°C) (A)
MCMp(f]IBJl)b, MJIH CX H / ra dax + 110 dax + 110
(@) AichiTa KOHTPOJIIO ATHHa KOHTPOJIIO
1 6,11 -0,07 5,45 -0,73
15 15 6,12 -0,06 5,45 -0,73
2 6,11 -0,07 5,43 -0,75
1 6,12 -0,06 5,48 -0,7
30 15 6,17 -0,01 5,46 -0,72
2 6,15 -0,03 5,44 -0,74
1 6,26 0,08 5,55 -0,63
45 1,5 6,23 0,05 5,52 -0,66
2 6,17 -0,01 5,49 -0,69
1 6,22 0,04 5,51 -0,67
60 15 6,18 (K) - 5,49 -0,69
2 6,16 -0,02 5,45 -0,73

HIPgs: A —0,03; B-0,04; C-0,05; AB -0,05; AC-0,05; BC-0,107; ABC - 0,09

VY nmocnial 2 BUBYaBCS BIUIMB CIOCOOIB OOpOOKM pEryisiTopaMu pOCTy Ha
BMICT e¢ipHOi B HaciHHI (peHXenro 3BHYAHOTO. 3a pe3yiabTaTamMu JOCIIIKEHb
MOKa3HUK KOJIMBABCA B Mexax 6,18-6,36 % (tadin.4).

Ta6auus 4
Bwmict edipHoi oJ1ii B HaCiHHI QeHXe/110 3BUYAHOI0 3aJ1e5KHO BiJl CIIOCO0IB
00po0KHU peryasiropaMu pocTy pociinH (cepeane 3a 2016-2020 pp.)

Perynsitop Crnoci6 Bwmicr edipnoi N
pocty (A) 00po6ku (B) omii, % /10 KOHTPOITIO
bes perynsaropa HACIHHS 6,18 -
(KOHTPOIIB) MOCIBY 6,18 -
Tymidyina HACIHHSI 6,29 0,11
MOCIBY 6,36 0,18
Bepmuiiozic HAClHHA 6,26 0,08
MOCIBY 6,31 0,13
Bitasin HACIHHSI 6,24 0,06
ITOCIBY 6,28 0,1
HIPgs: A-0,02; B-0,02; AB-0,03
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MakcuMallbHUM  TOKa3HUK BCTAaHOBJIEHO TMpPU  OOMPHCKYBaHHI  TOCIBIB
npernapatoM ['ymidina, nepeBUIICHHS KOHTPOJIO Ha LbOMY BapiaHTi CTaHOBMIIO
0,18 %.

OCHOBHOI0 PpPEUOBHMHOIO, BMICT SKOi Yy CIHIBBIIHOIIEHHI 3 IHIIUMH
pPEYOBHMHAMH, € TPAHC-AHETOJ, O-MIIHEH CTAaHOBUTH, (eHX0oH. KoMmoHeHTHHI ckian
y CHIBBIJHOIIEHHI PEYOBHUH MO’KE JEII0 BapiloBaTH 3aJIe)KHO BiJ BapiaHTIB
JOCJITy Ta YMOB BUPOIIYBaHHs, TPOTE HE CyTTEBO.

AHetoJ, miHeH, demnaHapeH, kamdeH, (eHxos, JUMOHEH — Il PEYOBUHHU
HAJal0Th TOHKUM CBIKUN apoMar 1 HEMOBTOPHI BiacTUBOCTI. DeHxenb JoroMarae
MOBEPHYTH MIKIPl MOJIOJICTh 1 MPYXKHICTh, 030aBJISIE BiJl TAKUX HEJOCKOHAJIOCTEH,
K mpuiii 1 Byrpi. ToMy edip 4acTo MOKHA 3yCTPITU B ONMUCI CKJIAJy KOCMETUKH JIJIs
npoOjieMHOi abo B’sHy4oi mKipu. DEHXO0J — OCHOBHHMM KOMIIOHEHT HaCIHHS
COJIOAKOTO KpoIy. AHETOJd — 1€ AakKTHUBHa pEYOBMHA, W0 € MPEKPACHUM
CTUMYJIATOPOM mepuctanbTuku. Kampen — Harypanpamii anTrcenTuk. JIMMoHEH €
KOMITOHEHTOM 0araTh0X KOCMETHYHHUX 3ac00iB, SKHM 3MaTHUM 3HEKHUPIOBATH 1
ne3iHdikyBaTH IIKIpy. AHICOBHH ajpJeriy — 3amaiiHa pedyoBHHA, IO Mae
BiIXapKyBajdbHUN eexT. Anb(da-mHeH — OIMH 3 KOMIIOHEHTIB HATypaJIbHUX CMOJ,
3IaTHUM MiICUITIOBATH X JIIKyBaJbHI SKOCTI.

Komnonentnuii ckman edipHoi omii QeHxenro 3BHYaHOTO OyB HACTYIHUM:
5,246 (0,023% a-tyiten); 5,395 (7,691% a-ninen);5,679 (0,151% xamden); 6,261
(0,055% cabinen); 6,346 (0,215% B-minen);6,761 (0,216% B-mipuen); 7,086 (0,169%
B-bemnannpen); — 7,289 (0,115% d-xapen); 7,524 (0,219% p-uumen); 7,727
(0,282% 1,8-umueon); 7,799 (8,770% nimonewn); 8,629 (0,040% y-tepminen); 8,926
(0,015% Tpanc-muanoon oxcux); 9,129 (5,726% denxon); 9,531 (0,027% a-
teprinojieH); 9,819 (1,435% ninanoon); 10,735 (0,090% kamdopa); 12,147 (0,279%
teprineH-4-omn); 12,548 (0,203% p-ment-1-en-8-om); 12,652 (3,817% ectparon);
13,901 (0,322% xapBon); 14,014 (0,767% 4-metokcidenzanpaerin); 14,402 (0,654%
1-mertokci-4(mpon-1-enin) Oenzon); 15,647 (67,581% Ttpanc-aneron); 17,721
(0,084% Ttepmenin anerar); 20,098 (0,422% tpanc-kapiodimien); 20,743 (0,369% [-
oepramoreH); 22,858 (0,262% a-6icaboiieH).

BucnoBku.

B mammx gocmimpkeHHsIX 32 000X CTPOKIB CiIBOM ONTHUMAIBHY YPOXKaWHICTH 1,56
T/ra Ta 1,46 T/ra BiANOBIIHO, OTPUMAHO 3a IUPUHHU MIKPAIL 45 cM 1 CIBOM HOPCMOIO
BHCIBY HACIHHS OJIMH MIJIBHOH CXOXKMX HACIHMH Ha rektap. [lepeBuIlieHHs] KOHTPOIIIO
Oyso BianosiaHo Ha: 0,54 ta 0,44 1/ra.

IIpu 06poOLl HACIHHS PETyIsATOpaMu POCTY OUIbII €(PEKTUBHUM BHUSIBUBCS
npenapat Bepmuiionic, ypokaifHICTh Ha IIbOMY BapiaHTi cTaHoBuja 1,77 T/ra, a npu
oOIpHUCKYBaHHI BEreTytounx pociaut — ['ymiding 3 nokazuukom 1,80 T/ra.

[Ilo0 BOIMBY IIMPUHU MDKPSAb 1 HOPMH BUCIBY HACIHHS Ha BMICT B HaCiHHI
edipHOi 01i, TO CliJ BIAMITUTH, IO KOHTPOJBbHOMY BapiaHTy MOCTYMAJIHUCS BCI
BaplaHTH JPYyTOro CTpoky ciBOu, a came — Ha 0,63-0,75 %, a Takox mepuioro
ctpoky ciB6bu Ha 0,01-0,07 % — Bci BapiaHTH 3a BUKIIOYEHHSM BapiaHTIB,
BHUCISIHUX 3 IIUPUHOIO MIXKPsAAb 45 CM HOPMOIO BHUCIBY HACiHHS OJWH MIJbHOH
CX0’XUX HACIHUH Ha TeKTap.
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MakcuMallbHUM ~ TOKa3HUK  BCTAaHOBJIEHO TMpPU  OOMPHCKYBaHHI  TOCIBIB

npernapatoM ['ymidina, NepeBUIICHHS KOHTPOJIO Ha LbOMY BapiaHTi CTaHOBMIIO
0,18 %.
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Abstract. Today, essential oils are an integral part of many sectors of the economy. World
demand for essential oil as of 2020 is 245 tons. Ukraine has the potential to grow a number of
essential oil crops that provide high productivity and yield of essential oil. The article highlights the
results of research on the optimization of the technology elements of fennel growing in the Forest-
Steppe of Ukraine. Among the tasks set by the research plan is to establish the dependence of yield
and quality of fennel seeds on sowing dates, row spacing, seeding rates, plant growth regulators
and methods of application. As a result of the received data the influence of terms and methods of
sowing on productivity and quality of fennel seeds is established. The calculations showed that the
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best variant for the formation of crop seed yield was the first sowing period (for soil LTR 6-8°C)
with a row spacing of 45 cm seeding rate of one million sprouting seeds per hectare, the figure was
1.56 t / ha, which is 0,54 t / ha exceeded control. The effectiveness of plant growth regulators was
established, so when treating seeds, the agent Vermiyodis was the best, and when spraying
vegetative plants - Humifield, with the control exceeded by: 0.28 and 0.3 t / ha, respectively. The
influence of technological measures on the content of essential oil in fennel seeds has been
revealed. With the optimal placement of plants per unit area, the content of essential oil increased
compared to the control by 0.08%, and with the use of a growth regulator - by 0.18%.

Key words: fennel, sowing period, row spacing, seeding rate, growth regulator, yield,
essential oil.
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Abstract. The article considers the main provisions for improving the safety of production of
protein products from secondary milk raw materials; organization and implementation of measures
for the protection of production personnel in the event of emergencies. The stages of development of
a possible accident and the order of the emergency stop of the dairy enterprise are presented.

Key words: protein, secondary dairy raw materials.

Introduction.

The safety of an enterprise is the state of effective use of its resources (capital,
personal, information, technologies, technique, equipment, rights) and existing
market opportunities, which prevents internal and external negative influences
(threats) and ensures its long survival and resistant development.

At present, the following basic systems of quality and safety of food products
are used in production practice:

- GMP (Good Production Practice) - Good manufacturing practice;

- GHP (Good Hygiene Practice) - good hygienic practice;

- HACCP (Hazard Analysis Critical Control Points) - analysis of risks and

critical control points;

- Systems of quality management according to 1SO standards: 1SO 9000 series
includes 1ISO 9000, ISO 9001 and I1SO 9004 - quality management systems;

- 1SO 14000 - environmental management; 1ISO 18000 - Occupational safety
and health management; 1SO 17000 - accreditation of laboratories;

- System of safety management in accordance with the requirements of the
international standard 1SO 22000 "Food safety management systems -
requirements for any organization in the food chain”.

Each system serves as an effective tool for ensuring the safety of manufactured

food products.

GMP (Good Manufacturing Practice) is the foundation for any food business. It
includes requirements for enterprise infrastructure, communication systems, life
support systems, production processes, equipment operation, hygiene of personnel.

The HACCP system is an international principle that defines the requirements
for effective food safety control. The HACCP system is based on 7 principles:

- conducting analysis of hazards: biological, chemical or physical;

- definition of critical points of control;
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- definition of the limit values of the parameters (for example, the minimum
temperature and cooking time);

- development of monitoring system of critical points control,

- implementation of corrective actions;

- development of the verification procedure in order to confirm the
effectiveness of the HACCP system;

- keeping records.
A source: [1]

An emergency situation is a violation of the normal conditions for the
functioning of the object and activities of people caused by an accident, catastrophe,
natural disaster, etc., which have caused or may lead to human and material losses.
Each year in Ukraine from emergency situations dies more than 70 thousand people.
In recent years, there are up to 500 emergencies of technogenic origin, among which
the last place is occupied by explosions and fires.

In Ukraine there are more than 1,500 large explosion-hazardous objects
function, which contain about 13.6 million tons of solid and liquid explosion- and
fire-hazardous substances. At the enterprises of dairy industry can also cause man-
made accidents.

The territory of the dairy factories, in its functional use, is divided into pre-
factory, production, storage-warehouse. In the pre-factory area there are
administrative buildings, sanitary facilities, a checkpoint, a parking for vehicles. In
the production area - industrial buildings, repair and mechanical workshops; in the
storage-warehouse - boiler houses, pumping stations, ammonia warehouses,
lubricants, fuel, building materials, containers. It should also be noted that around the
artesian wells and reserve reservoirs for drinking water a zone of strict regime is
allocated, and around the treatment facilities - a protective zone.

A source: [2]

Main text

Dairy factories are among the most powerful both in terms of volume of
production and the number of working enterprises in the food industry. At the
enterprises in the dairy branch, may occur crashes in systems of electro-, gas-, heat-,
water supply.To date, at all dairy enterprises work of the prevention of human-made
accidents is being conducted , which is based on monitoring and forecasts.

Enterprises of the food, meat and dairy industry, cold storage facilities, food
base with refrigeration systems, in which ammonia is used as a coolant, belong to
chemically dangerous objects.

About 20 chemical accidents are registered in the world every day. In sugar,
canning, confectionery, meat and dairy and other industries, numerous cooking
equipment of various designs are used (double-wall cookers boiler, evaporators,
vacuum appliances, etc.), autoclaves (sterilizers); pressure vessels.

At each enterprise, a plan is developed to eliminate possible accidents. The
training of workers and employees for work in emergency situations is organized, and
a necessary reserve of forces and resources is provided for their elimination. It is
necessary to keep in a constant readiness systems and means of warning, to have at
the workplace the necessary number of personal protective equipment.
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In case of emergency situations, an important task is to timely notify the
personnel of the enterprise and the population of the residential community adjacent
to this enterprise.

Accidents and catastrophes at a chemical-dangerous facility (CDF)- not a rare
phenomenon of our day.

Causes of accidents on the CDF:

- failure of aggregates, mechanisms, nodes, pipelines, damage of capacities;
- violation of sealing of welds and connecting flanges;

- non-fulfillment of safety, organizational and human errors;

- acts of terrorism, acts of deception, sabotage;

- violation of the rules of safety and transportation of chemicals;

- external action of nature and man-made systems for equipment.

In the accidents on the CDF and transport, 25% of strongly acting poisonous
substances (SAPS) highly toxic substances emissions are ammonia, 20% chlorine,
10% acids, 5% aromatic hydrocarbons (benzene, toluene, xylene), 2% mercury, 1-2%
other SAPS. The main feature of chemical accidents (as opposed to other industrial
disasters) is their ability to propagate in a large area, where large areas of dangerous
environmental pollution may occur.

At each dairy enterprise in the event of an emergency, a plan for a rapid
accident-free stopping of production is being prepared. It must ensure that the
probability of occurrence of secondary damaging factors is minimized.

In this work, the order of the accident-free stop of the line for the production of
protein product from secondary milk raw materials is developed. Emergency
accident-free stop of dairy enterprises includes a number of successive, time-
regulated technical and technological operations of emergency shutdown or stopping
of aggregates and equipment, current technological lines, power sources,
communications, protection of workers, raw materials, finished products. Process of
production of protein product from secondary dairy raw materials: raw material
stocking (position 1), pasteurization of raw materials (position 2-4), flocculation
(position 5), drainage system for continuous serum using a tunnel (position 6),
intermediate redundancy of the protein product (position 7), homogenization
(position 8), intermediate redundancy (position 7), packaging (position 9), storage of
the protein product (Figure. 1).

Figure 1 - Scheme for obtaining a protein product from secondary dairy raw
materials

The developed stages of emergency development, conditions, sign of its
occurrence, location and means of liquidation (Table 1).
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Table 1

Stages of Emergency development, conditions, sign of its occurenc, location and
means of eliminating

Ne | Scenario Background Means of emergency | Technical means The sequence of
name and and signs of protection of emergency actions
stage of accident protection
accident
1 Exceed of Increasing To warn others about Button of Use personal
paramters values the danger to use compressors protection
above personal protection emrgency stop, equipment.
critical equipment to do the | pipe line fire, hand Disconnect
values emergency stop of trunksRS-50, compressor using th
compressors, to CMB-50 emergency
switch on crash shutdown
ventilation
2 | Depreciation Corrosion, Evacuate people from | Filterrespiration Inform about
or material mechanical the danger zone, CD, mergency via
fatigue of | wear, damage isolate the zonee, insulatingrespirator system of alerts
equipment | of equipment preveent entering of IP-4 communication.

unauthorized
individuals, work only
in protection clothes

Assess the
situation.Disable
bad block

3 | Mistakes of
personnel
servicing

and
repairing of
equipment

Spill, leak,
formation of
gas clouds,
deprssurization
of systms
during repairs

Provide first aid to
victims, direct victims
from the zone of
lesions for
examination. In the
case of intense gas
leak, give it to
evaporate, to apply
water spray for its
deposition. Isolate
zone of emergency
situation, notify
manage

Protectiv suits,
personal protection
equipment

Block ways of
getting ammonia in
sewers, basements,
tunnels. Neutralize

gas using water

hand barrels IBS-

50,. Surround

danger zone and
evacuate people.
Provide assistance
to victims. Send
people to medical
examination

Production of dairy product from secondary dairy raw materials involves
development of schedule of accident-free stopping of certain production zone or plant
as a whole in order to prevent accidents on dairyenterprises system. Information on
the maintenance of preventive operations, their agents and duration is shown in

(Table 2).

Table 2

Content of the warning operation of accident-free stop the plant for the
production of protein product from secondary dairy raw materials

Start of End of
Content of the operation Executor . . operation,
operation, min min
Getting a signal Responsible duty 1 2
Notification of plants manufactory Manager, Service of alerts 2 5
Stop the raw feeding (cheese Heads of departments,
. . o 3 6
whey, sour cheese whey) operators of industrial buildings
Sequential shut down of batchers Mechanical-engineer 4 7
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Stop and disabling of equipment
on all production lines
(pasteurizer, flocculator, drainage

- ; Mechanical-engineer 4 20
system for continuous serum using
a tunnel, homogenizer, packing
machine)
Evacuation of the personnel Responsible duty 5 11

Disconnection of the voltage from Duty electrician, chief of the

power panels, switching off 10 17
e plant
sources of emergency lighting
Covering the raw dairy protein Responsible staff 7 15
product)
Blocking water and heating system Duty mechanic 7 9
Turning off the power of plants on Chief energy 14 20

the main distributing board

Disabling the well, blocking water Mechanical-engineer 7 10

Reporting to the chief engineer
about shutdown of the protein
product from secondary dairy raw
materials production department,
or milk processing enterprises in
general

Chief engineer 18 22

Authoring

Summary and conclusions.

Provisions were considered to improve the safety of the production of protein
products from secondary milk raw materials.

Technical measures were obtained to reduce the risk of fires. A set of preventive
measures ensures the safety of all employees and thereby contributes to ensuring the
necessary working conditions for the dairy plant.

References:

1. Slobodyan O.P. (2017). Determination of risks in manufacture of dairy
conserves Scientific problems of food technologies and industrial biotechnology in
the context of Eurointegration [International scientific and technical conference], pp.
118-1109.

2. Slobodyan O.P. (2014). Measures to prevent emergency situation at a dairy
plant [Scientific works of NUKHT], vol. 20, issue 5, pp. 125-132.

3. Khivrich O.V. (2015). Civil protection at food industry enterprises [taught.
manual], 192 p.

Anomauin. B pobomi po3210aemvcs OCHOBHI NOJIOJNCEHHS w000 NIOBUUeHHs Oe3nexu
B8UPOOHUYMBA OITKOBUX NPOOYKMIB 13 6MOPUHHOI MOJIOUHOI CUPOBUHU, OP2aHi3ayis ma 30ilUCHEeHHS.
3ax00i8 W000 3AXUCHY BUPOOHUYO2O0 NEPCOHANY HA BUNAOOK HAO3GUUAUHUX CUMYAYIU.
Ilpeocmasneno emanu po3sumKy MONCIUBOL asapii ma NOpsAOOK A8APIUHOI 3YNUHKU MOIOYHO2O
nionpuemcmaa.

Knruoei cnoea: 6inox, mopunna mMoiouHa CuposuHa.
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Annomauun. The paper considers the technology of protein-enriched yoghurt with the
addition of Jerusalem artichoke syrup as a low GI sweetener
Knruesuwie cnosa: Technology, yoghurt, enriched protein, Jerusalem artichoke syrup.

B mHacrosmiee BpeMs BO MHOTHX CTpaHax OJHOW W3 BAXKHBIX TEM IS
oOCcyXIeHHsl ABISIETCS Tpo0JIeMa MPaBIIIBHOTO TTUTAHUS M 3I0pOBbs HaceneHus. OT
MOJIHOIIEHHOCTH  TUTAHUS 3aBUCHUT COCTOSIHHME€ OpTraHW3Ma B IICJIOM U
HPOJIOJKUTEIBHOCTD XKU3HU uesioBeka [ 1].

Baxxnoe MecTto B NWUTaHUM  COBPEMEHHOTO  YeJlOBEKa  OTBOJUTCSA
KHUCJIOMOJIOUHBIM TPOJYKTaM, CpeAu KOTOPbIX HauOosiee MOMYJSPHbIM U IIHUPOKO
M3BECTHBIM sIBJISeTCs Horypt [6].

[Tone3npie CBOWCTBA WOrypTa MIUPOKO MPOIMAraHAMPOBAT 3HAMEHUTHIN
OTE€YECTBEHHbIM YyueHbld W.JI. MeUHUKOB, yTBEpKIABIIMK, YTO PETYJSIPHOE
NOCTYIJIEHUE TEPMO(DHUIBHBIX MOJIOYHOKHCIIBIX CTPENTOKOKKOB M, B OCOOEHHOCTH,
OonrapcKkoii MOJIOYHOKHCJIOW TalO4YKh, B T.4. B COCTaBe HOTYypTa, IO3BOJUT
3HAYUTETFHO  YyJy4YIIATH  OOINEe  COCTOSHUE OpTraHW3Ma U YBEIWYUTh
MPOJIOJDKATELHOCTh  Ku3HHU.  [locienmyrommye  WCClenoBaHUS — MOATBEPIUIU
OJIarompuUATHOE BIMSHHUE MOTYpTa Ha MPOIIECCHI MUAIIEBAPEHUS U €T0 3G (HEKTUBHOCTh
IPH JICYCHUH BOCHAIUTEIBHBIX 3a00JIEBaHUN >KEIYJOYHOKHUIICYHOTO TpakTa [4].
HMorypr sBnsercss OTIMYHBIM HCTOYHHKOM O€JKa, 6ojee JIerkoyCBOSEMOro II0
CPaBHEHHUIO C MOJIOKOM, O00JIaIaloIIer0 BbICOKOM OMOJIOTHYECKON IIEHHOCTHIO,
COJIEPKUT OOJbIIE BUTAMUHOB M MHUKPODJIEMEHTOB. belku KHCIOMOJIIOYHBIX
IPOJIYKTOB OOECMEeYMBaIOT BeCh HA0OP HE3aMEHUMBIX aMUHOKHUCIOT, KOTOpbIE HE
BbIpa0aThIBAIOTCS B OpraHuW3Me U JOJKHBI mocTynath ¢ nuuieil. B 200 mi forypra
coliepKUTCs 0KoJIo 25% OT HEeoOXOAMMOI0 CYTOYHOIO MOCTYIUICHHS KalbLUUS U
ButamuHa B12, 20% - ¢ocdopa, 15% - Buramuna B2 u niunka, 10% - Oenka, kamus,
Maruus, ButamuHa B1 u Huanuna [2].
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[lenpr0 HACTOSIIIETO HWCCIENOBAHUS - pa3pabOTKa TEXHOJOTHUU HM3TOTOBIICHUS
HorypTta, oborameHHoro 0eIKoM, ¢ 100aBICHUEM CUPOIIa TOMMHAMOYpa.

B HayuHoi#i paboTe UCHONB30BajM CTaHAApTHBIE (PUIUKO-XUMHUYECKHE,
MUKPOOHOJIOTUYECKUE, OPTAHOJICTITUYECKUE, PEOJIOTUYECKUE METO/IbI UCCIIeI0OBAHUS
CBIPhsI K TOTOBOM MPOIYKIINH COTIAacHO TexHmueckuM perinamentam TP TC 033/2013
u TP TC 021/2011 [7,8].

B naGoparopusix [lemapramenTta mnumieBbIXx Hayk M TexHonoruit [lkomsi
ounomenuiuabl J[IBOY wuccnenoBanbl: Horypt 0e3 J00aBOK, H3TOTOBJICHHBIM B
cootBerctBuM ¢ ['OCT 31981-2013 <<ﬁorypTLI. OO0umue TeXHUYECKUEe YCIOBUSY;
TOTOBBIE WOTYPTHI W HOTYpTHBIE TPOAYKTBI, OOOTAIIEHHBIE OETKOM; H30JAT
CBIBOPOTOUHOTO MoJjiounoro oOenka (99,8 %) «PurelsoWhey» (VPLaboratory,
BenukoOputanus); cupon tonnHamoOypa 6e3 caxapa «Jlaper [Tamupa (TY 9185-004-
66073934-14, cootBerctByer I'OCT P52349-2005). Jlns m3roroBieHus Horypra
MCIIOJIH30BAJIM MOJIOKO MUTHhEBOE MacTepu3oBaHHOe «[ puHATPOY» KUPHOCTHIO 2,5 %
('OCT 31450-2013), 3akBacounsie KynbTypsl BHUMMU Streptococcus thermophilus
u Lactobacillus delbrueckii subsp. bulgaricus B Bume cyxoro 6akkonmentpara (TY
9229369-00419785-04). IlpoayKT MOJIy4ad TEPMOCTATHBIM criocobom (puc. 1)
corimacao 'OCT 31981-2013.

MoJ10KO TUTHEBOE MACTEPU30BAHHOE (MACCOBAs JOJIS
xupa 2,5 %, kucaotHocts MeHee 21 °T, mnoTHOCTh MeHee
1027 xr/m®)

JL

Bxomnoit koHTpONH M XpaHeHue (442 °C, BIaXKHOCTh
BO3/1yxa He Bbie 85 %, 10 cyT)

[TomorpeBanue mosoka (4242 °C)

1L

B3BemmuBanue, BHeCcEHHE OEIKOBOM 100aBKU
(CBIBOPOTOYHBIN M30JISIT) U TTOACIACTUTENS (CUPOIT
TonuHAMOYpa)

3akBamuBanue (BHecenue Streptococcus thermophilus,
Lactobacillus bulgaricum)

[Tepememnganue (2 MUH)

CkBammuBaH#e TepMocTaTHBIM MeTosIoM (3742 °C, 8 4,
85-90 °T)

Oxmaxnenune no 4+2 °C

JL

Po3nuB B ACCITUYICCKUXYCIOBUAX

g

Xpanenue (4+2 °C, B1aXXHOCTb BO3/lyXa HE BbIIIE
85%, 7 cyT)

Pucynok 1 - Cxema npou3BocTBa HOTYpTa, 000raleHHoro 6eJKoMm, ¢
A00aBJIEHHEM CHPOIIA TOMMMHAMOYpAa
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B nogorperoe Moi0ko BHOCHIM O€IKOBYIO H00aBKY M mojaciacTutenb. CMech
OXJIKIAKM JI0 ONTHUMAJBHOW TEMIIepaTyphl 3aKBAIlIMBAHWS, BBOJWIN 3aKBACKY,
MepeMENMBaIN 0 TIOJHOTO PACTBOPEHHS W PACIPEACNICHUs KOMIIOHEHTOB. 3aTeM
ACeNTUYCCKH pA3uBajIl B CTEPWIBHYIO Tapy, YKYINOPUBAIA W TIOMEIIAIA B
TepMocTaT. TemrepaTypa CKBallMBaHWsS BbIOpaHAa Ha OCHOBE PEKOMEHIAIUi
MIPOU3BOAUTENS 3aKBACKH, MPOJODKUTEILHOCTh — TI0 TUTPYEMOW KHCJIOTHOCTH,
KOTOpasi B TOTOBOM MPOAYKTE JODKHA COCTaBisATh oT 75 go 140 °T. OG6pasiisl
norypra oxnaxaanu 1o 442 °C, xpanuiu He 6ojiee 7 CyT.

Takum o00pa3zom, B pe3ylibTaTe MPOBEACHHBIX HCCIEIOBAHUM pa3paboTaHa
TEXHOJIOTHSI HOBOTO KOMOMHHMPOBAHHOI'O KHCJIOMOJIOYHOTO MPOAYKTa, KOTOPBIN
MOXHO OTHECTH K MPOOMOTUYECKHM MpOAyKTaM (YHKIIMOHAJIBLHOTO Ha3HAYECHHUS,
OCKOJIbKY OHHU oTBeuaroT Tpedoanusm ['OCT P 52349-2005 [3,5].
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Abstract

Introduction. Requirements for honey in our country are quite high, but for honey exports, it
is more important to comply with EU requirements, as Ukraine in the future should become the
most powerful exporter of honey abroad. To do this, first of all, it is necessary to regulate state
standards for honey and renew the material and technical base of state laboratories to obtain the
right to conduct the necessary research without the assistance of other countries. The legal
framework for honey exports is sufficient. This issue is regulated by relevant laws and regulations.

Research methodology. Color, transparency, aroma, taste and consistency were determined.
The color and transparency of honey was determined in a transparent test tube visually. The aroma
was determined after heating it to a temperature of 40 °C with a short breath. Aroma determination
was performed twice before and after taste determination. To determine the taste, honey was
preheated to a temperature of 30°C. The consistency of honey was determined using a spoon
(spatula), which was immersed in honey at a temperature of 20 °C. By the nature of the flow of
drops of honey determined its consistency. A hydrometer with a scale from 1.0 to 1.160 was used to
determine the water content. Determination of the diastasis number of honey was performed by in
vitro method due to the lack of colorimeter in the laboratory equipment. Acidity was determined by
titration of 10% honey solution with 0.1 N sodium hydroxide solution. The study was performed
twice.

Research results. Foreign and unpleasant odors of honey of the studied species were not
detected. All odors are characteristic of honey of these species. The taste of each species was
characteristic, pleasant, irritating. Honey pad had a finer taste and less irritation to the mucous
membrane than, for example, buckwheat. The taste of forest honey is more spicy and richer.
Impurities of foreign and unpleasant taste were not noted. All types of honey during the
determination of taste acted slightly irritating, which is evidence of their naturalness. All types of
honey were standard, ie the consistency was normal, there was no stratification of honey, which
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would indicate the presence of water more than 21%. Field, forest and acacia honey had a thick
consistency, and buckwheat honey was very viscous. In the course of research it was found that the
humidity of honey in the studied species is almost the same, is within acceptable limits and ranges
from 17.95 to 19.87%. All types of honey under study in terms of diastasis are suitable for
consumption, but field honey has a rate of 10.0 units. Goethe, although for this species on average
in Ukraine, this figure should be at least 10.9 units. Gotte.Microscopy of the sediment of the
centrifuged solution of honey determined the proportion of different types of pollen in honey). No
type of honey is presented in its pure form. Also a very high percentage of pollen from unidentified
plant species.

Key words: honey, pollen, honey drop, taste, aroma, consistency, microscopy, diastase
number, standard.

Introduction.

In order to enter the European market, Ukraine needs to introduce a strict food
safety control system, which is a priority for both food producers and consumers, as
well as for governments. The solution to the problem of product quality assurance is
based on a set of measures enshrined in the Concept of state policy in the field of
product quality management, which are aimed at: creation and certification of
product quality and environmental management system in accordance with 1SO
standards series 9000 and 14000. a systematic approach to product identification,
assessment and control of risks that may arise during the production, processing,
storage and use of food.

Requirements for honey in our country are quite high, but for honey exports, it is
more important to comply with EU requirements, as Ukraine in the future should
become the most powerful exporter of honey abroad. To do this, first of all, it is
necessary to regulate state standards for honey and renew the material and technical
base of state laboratories to obtain the right to conduct the necessary research without
the assistance of other countries. The legal framework for honey exports is sufficient.
This issue is regulated by relevant laws and regulations.

Research methodology.

We selected and studied samples of honey. The studies began with organoleptic
parameters. Color, transparency, aroma, taste and consistency were determined. The
color and transparency of honey was determined in a transparent test tube visually.
The aroma was determined after heating it to a temperature of 40 °C with a short
breath. Aroma determination was performed twice before and after taste
determination. To determine the taste, honey was preheated to a temperature of 30°C.
The consistency of honey was determined using a spoon (spatula), which was
immersed in honey at a temperature of 20°C. By the nature of the flow of drops of
honey determined its consistency. A hydrometer with a scale from 1.0 to 1.160 was
used to determine the water content. Determination of the diastasis number of honey
was performed by in vitro method due to the lack of colorimeter in the laboratory
equipment. Acidity was determined by titration of 10% honey solution with 0.1 N
sodium hydroxide solution. The study was performed twice.

Research results.

Research data show that the color of honey of the studied species was within
normal limits. The aroma of honey indicates the botanical origin and significantly
affects the quality of the product. The aroma disappears in the case of fermentation,
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prolonged heating, addition of artificially inverted sugar, molasses, feeding bees with
sugar syrup, improper storage, sale of old honey and more. The aroma for each type
of honey is specific, but always pleasant. Honey drops may have no odor at all, or
have an unpleasant odor. The sample taken from buckwheat honey had a specific
strong aroma, characteristic only for this type of honey. Field honey was
characterized by a more subtle aroma and a diverse bouquet. Acacia honey was less
fragrant than others, but had pleasant subtle notes. Forest honey is very fragrant and
contains a variety of pleasant odors. Foreign and unpleasant odors of honey of the
studied species were not detected. All odors are characteristic of honey of these
species.

The taste of each species was characteristic, pleasant, irritating. Honey pad had
a finer taste and less irritation to the mucous membrane than, for example,
buckwheat. The taste of forest honey is more spicy and richer. Impurities of foreign
and unpleasant taste were not noted. All types of honey during the determination of
taste acted slightly irritating, which is evidence of their naturalness.

The consistency of honey samples of the studied honey were standard, ie the
consistency was normal, there was no stratification of honey, which would indicate
the presence of water more than 21%. Field, forest and acacia honey had a dense
consistency, and buckwheat honey was very viscous.

Organoleptic evaluation of honey quality cannot 100% guarantee naturalness
and quality. According to DSTU, there are other indicators for honey, the definition
of which can completely dispel doubts about the quality of honey.

Laboratory studies of honey include a number of studies that determine the basic
physicochemical properties, which are the criteria by which the standardity of honey
Is determined. In a laboratory study of quality, first of all, determined its humidity.
Honey with a moisture content above 21% is considered immature or adulterated (for
honeydew - 19%). Such honey is not allowed for sale.

Currently in the European Union, according to the requirements of Council
Directive 2001/110, which regulates the originality of honey, the moisture content of
honey should not exceed 20% (except for heather honey - 23%). If the water content
in honey is higher than 20%, it is designated as "confectionery honey" and is allowed
to be used only in the manufacture of confectionery. The maximum humidity of
confectionery heather honey should not exceed 25%. But even in the EU there are
different requirements for honey in terms of humidity. Therefore, the determination
of honey moisture is one of the main studies that can guarantee its quality and safety.

In the course of research it was found that the humidity of honey in the studied
species is almost the same, is within acceptable limits and ranges from 17.95 to
19.87%.

Diastasis activity of honey characterizes the activity of amylolytic enzymes and
Is expressed by the amount of cm3 of 1% starch solution, which decomposes in 1 h
by amylolytic enzymes contained in 1 g of anhydrous substance of honey. This figure
Is expressed in Goethe units. Different types of honey are characterized by
fluctuations in the diastasis number, but it should not be less than 5.0 or 6.5,
depending on the region of the country.
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Table 1
Diastasis activity of the studied honey
The studied honey Diastasis number, units Gotte
Buckwheat 29,4
Field 10,0
Acacia 8.0
Forest 17.9

According to table 1, we can conclude that when determining the diastasis
number of the four studied types of honey, all indicators were within normal limits:
buckwheat honey - 29.4 units. Goethe, field - 10.0 units. Goethe, acacia - 8.0 units.
Goethe, forest - 17.9 units. Gotte. All types of honey under study in terms of diastasis
are suitable for consumption, but field honey has a rate of 10.0 units. Goethe,
although for this species on average in Ukraine, this figure should be at least 10.9
units. Gotte. In the current DSTU for honey, the diastasis number is not specified for
each species separately. We believe that the diastasis number should be considered to
establish the true botanical origin of honey during pollen microscopy.

Determination of pollen was performed by a method that identifies the pollen
grains of this species of honeysuckle and is not always mandatory. But in our
opinion, the definition of pollen should be considered mandatory during veterinary
examination of honey. Determining the botanical origin of honey by taste and smell
alone cannot guarantee an accurate result. Determination of pollen by microscopy is
an objective indicator of the true botanical origin of honey. Determine the dominant
type of pollen (from 100 to 45%), concomitant (44-16%) and random (15% or less).
According to EU standards, the dominant pollen should be at least 40%.

Microscopy of the sediment of the centrifuged honey solution determined the
proportion of different types of pollen in honey. According to research, it has been
established that no type of honey is presented in its pure form. Also a very high
percentage of pollen from unidentified plant species.

The acidity of honey of the studied species was normal and ranged from 1.2 to
2.5 normal degrees (T).

Determination of the mass fraction of reducing sugars is to exclude adulterated
honey with artificially inverted sugar. For all types of honey under study, the mass
fraction of reducing sugars was satisfactory according to the generally accepted norm
(not less than 82%): buckwheat - 83%, field - 85%, acacia - 80% (as an exception, the
allowable limit for acacia honey - 76%,), forest - 83%.

One of the studies to determine the naturalness and originality of honey is to
determine the impurities of sucrose (cane sugar) and impurities of sugar honey, which
are carried out in the same way. Often the falsification of honey is carried out with
sugar honey, obtained by feeding bees with sugar syrup. The sucrose content was 5%,
which indicates the naturalness of this product.

The acidity of the studied types of honey was normal and ranged from 1.2 to 2.5
normal degrees (Table 2).

In table 3. the difference in the requirements for the quality of honey in the EU
and Ukraine (according to EU Directive 2001/110, which was adopted by the EU
Council in 2001 and the special European Commission on Honey).
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Table 2
Physico-chemical parameters of the studied honey
Indicators Characteristics of honey
floral honey fall
Total acidity, norms. gr. 1,2-2,5 1-4
Mass fraction of reducing 71
sugars,%, in honey:
Buckwheat 83 (82%)
Field 85 (82%)
Acacia 80 (76%)
Forest 83 (82%)
Mass fraction of sucrose,% 5 (5-6) 10
(acacia — 10)
Qualitative reaction to Intense green color - the reaction is
hydroxymethylfurfural negative
Hydroxymethylfurfural in 1 kg 25 -
of honey, mg, not more
Signs of fermentation not detected
Mechanical impurities not detected
Table 3
Differences in honey quality requirements in the EU and Ukraine
Honey index Permissible Permissible borders in EU countries
borders in Ukraine
Water,%, no more 21 20 (heather - 23); Germany, Belgium,
Spain, Austria, Switzerland - 17.5
Sucrose,%, not more 5 5 (acacia, alfalfa, eucalyptus, citrus - 10)
The content of invert sugar,%, 82 60 (padeva honey and mixtures - 45)
not less
Conductivity not regulated 0.8 mS
Diastasis number, OG / OD 5-6,5 8 (citrus - 3)
The content of hydroxymethyl- 25 40 (tropical - 80), Germany, Belgium,
furfural (GOMF), mg / kg Spain, Austria, Switzerland - 10-15
Lead content, mg / kg 1 1
Cadmium content, mg / kg 0,1 0,1
Residues of antibiotics and not allowed not detected
sulfadimesine (sulfadimesine not
regulated)

As we can see, the requirements of the European Union for honey are quite high
and it will be quite difficult for exporters to comply with them.

Conclusions

1. In addition to the above methods for determining the main indicators of
honey, there are several rapid methods that are carried out in an extremely short
period of time, but have a large percentage of error. These are the method of
determining sucrose with 10% camphor solution, the determination of sucrose with
the bile of cattle, the express method of determining diastase activity with the
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indication in the formula of the minimum value of the diastase number, and so on.

2. All methods, except those provided by the rules of veterinary and sanitary
examination, are not effective and can not guarantee the naturalness and originality of
such a valuable product as honey.
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AHoTanis

Bcmyn. Bumoeu 0o medy 6 Hawii Kpaini O0ocumb 6UCOKI, ane Ol eKChopmy Meoy
saxcaugiwum € oompumanus eumoe €C, ockinbku Yxpaina 6 manuOymHbomMy NOGUHHA cmamu
HAUNOMY’CHIWUM eKCnopmepom Mmedy 3a KOpOoH. [lna yvoco, nepus 3a 6ce, HEOOXIOHO
8pe2ynoeamu  0epicagHi CmaHoapmu Ha Meo ma OHOBUMU MAmMepialbHO-MEXHIYHY 6a3y
OdepoicasHux Jnabopamopii, wob ompumamu nNpaso NPoBOOUMU HEOOXIOHI 00CHi0NCeHHs Oe3
oonomoeu HWUX Kpain. /focmamuvbo 3aKoH00asyoi 6asu 0as excnopmy medy. Lle numanus
pe2ynoemsbcs 8iOn08IOHUMU 3AKOHAMU MA HOPMAMUBHUMU AKMAMU.

Mamepian ma memoouxka 0ocnioxycensv. Buznauanu xonip, nposopicms, apomam, cMaK ma
Koncucmenyito. Konip i npozopicme medy eusnauanu 6i3yanvHo 6 nposopiu npobipyi. Apomam
susHayanu nicisa Haepieanus 0o memnepamypu 40 °C 3 kopomkum eouxom. Busnauenwns apomamy
nposoounU 08iyi 00 i NiCas BU3HAYEHHS CMaK). /sl BUSHAUEHHS CMAKY Med NONnepeoHbo Po3iepieanu
0o memnepamypu 30 °C. Koncucmenyiro medy usHauaiu 3a 00NOMO20H0 JNONCKU (TONAMKU), AKY
3anyproganu 6 med npu memnepamypi 20 °C. 3a xapakmepom nomoky Kpaneiv medy 8UHAYAEMbCSL
020 KoHcucmenyis. J{na 8u3HaueHHs eMicmy 600U BUKOPUCIOBY8anu apeomemp 3i wkanorwo 6io 1,0
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0o 1,160.Buznauenns Kinbkocmi diacmazy meody nposoounu Memooom in vitro uepes 8i0CymHicmy
Konopumempa 6 1ab6opamoprHomy oonaonanui. Kucnommuicme eusnauanu mumpysanuim 10%
posuuny meoy 0,1 n. Pozuurnom ciopokcudy nampiro. Jlocniosxicenns nposoounu 08iui.

Pe3ynomamu oocnioxyncenv. CmoponHix ma HenpueMHUX 3anaxie medy 00CHi0NHCYBAHUX BUOIE
He euasnsaau. Bci 3anaxu xapaxkmepwni Ons medy oanux 6uodis. Cmax KodcHo2o 6udy 0ys
XapaxkmepHutl, npuemuull, noopasiueui. Medosa nadv mana Oinbwl MOHKUL CMAK Ma MeHue
NOOPA3HEHHS HA CAU308) 000JIOHKY, HIdC, Hanpukiao, epeyanutl. Cmax 1icoeoeo medy Oibul NPSAHUL
ma 6azamwuil. JJoMiLOK CMOPOHHBO020 MA HENPUEMHO20 CMAKY He giomiuanu. Bci euou medy nio
yac BU3HAYEHHs CMAKy Oisnu 31e2Ka Nnoopasziueo, wo € c8iOYeHHAM ix HamyparvHocmi. Bci euou
00Cni0cy8anoco medy OyIu CmaHOapmHuMu, mooOmo KOHCUCMEeHYis 8i0n0gioana HOpMi, He
giomiuanocsa posulapyeanus meody, wo ceiouuno 6 npo HasasHicms eoou oinvue 21 %. Ilonvosuil,
JCOBULl MA aKayiesuti mMe0 Malu WilbHYy KOHCUCMEHYilo, a epedanutl — oyxce 8’a3Ky. Y xooi
00CNiOIHCEHb BUABNEHO, WO NOKAZHUKU 80JI020CHI Me0) 8 O0CHIONCYBAHUX 8UOI8 Matidce 0OHAKOSI,
3HAX00AMbC 8 MedHcax OONYyCmumoi Hopmu i cmanognams 6i0 17,95 oo 19,87 %. Bci euou
00CNi0IAHCYBAH020 MedY 3d NOKAZHUKAMU OIACMA3HO20 YUCIA € NPUOAMHUMU OISl CNOJICUBAHHS, alle
noavosuti med mae noxazuuk 10,0 00. ['ome, xoua 015 0anozo 6udy 8 cepedHboMmy no Yrpaiui yetl
NOKA3HUK NosuHen cmanosumu He meHwe Hixnc 10,9 00. Tome. 3a wmikpockonii ocady
NPOYEeHMpuy208aH020 pO3UUHY Medy BUSHAYUULU NPONOPYII0 PIZHUX 6Udi8 NUIKY 6 medy). KodeH
8UO Medy He NpeocmasieHull 8 Yucmomy euensioi. Taxooc Oyoice eenruKkuil 6i0COMOK NUTK)Y 3 He
BUZHAYEHUX BUOIE POCTIUH

KuarouoBi cioBa: meo, nunok, medosa nads, cmak, apomam,KOHCUCMEHYIs, MIKPOCKONIs,
diacmasme Yucio, CmaHoapm.

*boeamko A.D.-Hayunwlii pykosodumens: kano. éem. Hayk bykanosa H.B.
Cratbs otnpasiena: 7.02.2021 r.
© IMpununko T.H.
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ANALYSIS OF FEATURES OF IMPLEMENTATION OF QUALITY
CONTROL SYSTEM HACCP IN RESTAURANTS ON THE EXAMPLE OF
FLOUR CONFECTIONERY GOODS
AHAJII3 OCOBJIMBOCTEM BITIPOBAJI)KEHHSI CHICTEMHY KOHTPOJIIO IKOCTI
HACCP Y 3AKJIAZIAX PECTOPAHHOI'O I'OCITIOJAPCTBA HA ITPUKJIAI
BOPOUHIHAHUX KOHAUTEPCBKUX BUPOBIB
Zuiko V.1./ Byiiko B.I.,
c.t.s., docent/k.m.nu., doyenm
ORCID: 0000-0001-9333-4234
Volchetskyi O.V./ Boruenbkuii O.B.,
Magistrand / Mazicmpanm
SpodenkoO.V./ Cnogenko O.B.
Magistrand / Mazicmpanm
TeslenkoM.V./ Tecaenko M.B.
Magistrand / Mazicmpanm
Hayionanvnuii ynisepcumem xapuoux mexnonoei,
m. Kuis éyn Bonooumupcvra, 68, 01601
National University of food technologies, Kyiv,68 Volodymyrska str., Ukraine, 01601

Anomauia. Konyenyisa payioHanibH020 Xap4yeaHHs, SUKOPUCMAHHA NPEBeHMUBHUX 3AX00i8
0151 NONEPeOIHCEHHsL PO3BUMKY 3AX60PI0EAHbL MUNY Oiabem ma OHCUPIHHSA BUMA2AIOMb 8I0 CYUACHUX
3aK1a0i8 pecmopaHHo20 20Cno0apcmea adanmogyeamu mpaouyilini mexHoN02ii 8UCOKOKAIOPIUHUX
8UPOOI6 31 3HAYHUM 2IKEMIYHUM THOEKCOM 00 8UMO2 Cnodxcusud. Taxodc 8aniciusum 3a80aHHIM
CbO200HI € 6NPOBAOINCEHHA CUCNEMU KOHMPONIO SAKOCMI HA NIONPUEMCMBAX XAP4YBAHHS O/
HIGeN08AHHS PUSUKI6 MA 2ApaAHMYB8aHHs Oe3neYHOCMI KIHYe8020 NPOOYKmMY OISl CNOMCUBAYA.

3 memoro posuwiupenHs acopmumenmy npooyKyii 3i 30a1aHCOBAHUM CKAAOOM 3aNPONOHOBAHO
VOOCKOHANEHY MexXHON02iI0 Mad@inie 3 yopHUYsMU i3 3aMiHOI0 YYKpY HA Gpykmo3sy. [locrioxceno
OCHOBHI NOKA3HUKU SAKOCMI MA 3aNPONOHOBAHO AN2OPUMM BNPOBAONCEHHS CUCTNEeMU KOHMPOJIO
axocmi HACCP y 3axnadi pecmopannozo eocnooapcmaa.

Knrouosi cnosa: cucmema xonmponio axocmi HACCP, maghghin, enixemiunuii inoexc.

BopomHsaHi KOHAUTEPChKI BUPOOM KOPHUCTYIOTHCS CTaOUIBbHUM TOIUTOM CEPeN
CIOKMBaYiB Oy/b-KOi BIKOBOi KaTeropii Ta OyJb-sSKOi rpynu 310poB’s. 3Bakarouu
Ha Cy4yacHy KOHIEMIIO palioOHAIbHOTO XapyyBaHHA Ta TPEHIU CHhOTOJEHHS,
OpIEHTOBAaHI Ha HAJaHHSA T[epeBark NPOAYKTOM 3HIDKEHOI KaJopidHOCTI Ta
[IIKEMIYHOCT1 JOIIJIBHUM 1 aKTyaJlbHUM € PO3IIMPEHHS aCOPTUMEHTY OOpOITHSIHUX
KOHJIUTEPCHKUX BUPOOIB, sIKI BIAMOBIAAIOTh JAHUM BUMOTaM, & TaKOX HEOOXITHUM €
BpPaxOBYBaHHS BUMOT JI0 CTaHJApPTiB SKOCTI Ha MOYATKOBHX €Tamax MPOCKTYBAHHS
HOBUX TexHousoriii. Came ToMy Ha KadeIpu TEXHOJIOTIT peCTOPAHHOI 1 alOpBEINYHOI
npoaykuii HaiioHanbHOro yHIBEPCUTETY XapyOBUX TEXHOJOTIA OyJI0 MHpOBEIEHO
JOCTIKEHHS, TPUCBIYCHE YAOCKOHAICHHS TEXHOJIOTIi OOPOIIHAHUX KOHAUTEPCHKUX
BUPOOIB (PYHKIIIOHATHHOTO TMPU3HAYCHHS Ta aHali3 OCOOJMBOCTEH BIIPOBAIKCHHS
CUCTEMHU SIKOCTI Ha MIPUKJIA1 3a3HAYEHOTO BUPOOY.

[Tepmmm KpokoM MpoBeAeHOI POOOTH OYyJI0 BU3HAYECHHS MPEAMETY Ta 00’ €KTY
nociimxkeHsb. [IpenmeroMm pocnipkeHb Oyino oOpaHHs MaddiHA 3 YOPHHIICIO Ta
(GpYKTO3010, CHCTEMa KOHTPOJIIO SIKOCTI TEXHOJIOTII Ta TPOAYKTY; 00’ €KTOM
JOCIIKEHHS TEXHOJI0T1a MaddiHIB Ta aHAJ3 CUCTEMH SIKOCTI.
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[lepmM eramoM Ha HUIAXY O BIPOBAKEHHS Y BHUPOOHMULTBO OYb-sKOT
MPOIYKIi y 3aKjaal PeCTOPAHHOTO TOCTIONAPCTBA € PO3POOJICHHS TEXHOJOTIYHUX
KapT Ta CXE€M 3 METOI0 PEeryJjIOBaHHSA TEXHOJOTIYHOro mpouecy. s peamizarii
MOCTaBJIEHOI METH, a caMe 3HMKEHHsI TJIIKEeMIYHOCTI, Y 06a30Biil peuentypi madiHiB
OyJ0 MPOBEACHO 3aMiHy IYKpy OULIOro Ha (pyKTO3y BIAMNOBIAHO 0 KOE(ILIEHTY
COJIOJIKOCTI SIKMIA 3TiZIHO 3 JIiTepaTypHUMHU JdaHumu ctaHoBuii 1,5 [1-5]. Penentypa
BHUPOOIB 3 (PYKTO3010 HaBeeHa y Ta0. 1.

Taoaunga 1
«Madrdinu 3 yopHULCIO Ta PPYKTO3010»
MacoBa yacTka cyxux KijibKicTh CHPOBHHH, T
CupoBuna o .
pe4oBuH, % Y "Hatypi | VY cyXHX pe4yoBHHAX

bopomHo nmennyne 1 copry 85,50 50,00 42,75
Hartpiii nBoByTaeKucmii 99,80 1,11 1,11
®pykro3a 98,00 14,00 13,72

Onmis padiHoBaHa 1€30J0pOBaHa 99,8 11,56 11,53

Kedip, 1,0% 11,00 33,33 3,67

Siins 27,00 17,78 4,80

Cinp 96,50 0,13 0,13
Yopuuns 84,21 44,44 37,43

Maca u/¢ - 172,36

Buxing - 146,50 -

Takox OyJio MPOBEAEHO PO3PaXyHOK EHEPreTHYHOi Ta XapyuoBOi I[IHHOCTI
BUPOOIB HA OCHOBI TaOJIUIIh XIMIYHOTO CKJIaAy Ta METOJHUK PO3paxyHKy. Pe3ynbTaTu
HaBesieH1 y TaoI. 2.

Tadauus 2
Xap4oBa Ta eHepreTUYHa HiHHICTb JOCTIIKYBAHUX OOPOLIHAHMX
KOHUTEPCHKUX BUPOOIB
HocaizkyBaHi 3pa3ku

Hoxasnuk Maddin 3 yvopuunerw | Maddin 3 yonnuer ta Gpykro3or
Xapuoea yinnicmo:
o6isku, 1/100r mpoykTy 9,82 9,82
xwupH, r/100r mpoayKTYy 5,85 5,85
ByrieBoau, I/100r mpoaykTy 61,28 26,73
Enepzemuuna yinnicmeo, KKan 337,05 271,41

3riIH0O 3 OTPUMAHUMU JIaHUMH BHM3HAY€HO, IO 3aMiHa IyKpy OLI0ro
KpUCTaJIIYHOTO Ha (QPyKTO3y B TexHousorii MaddiHiB, 3 ypaxyBaHHSIM BMICTY CYXHUX
PEUOBUH, CIIPHUSE 3MEHILIEHHIO KaJopiiiHOCTI BUpoOiB. Tak kanopiifHicTh BUPOOIB Ha
OCHOBI ()pYKTO3U, OPIBHSHO 3 BUPOOAMH Ha LyKpi, 3MeHIIyeTbes Ha 19,5%.

HactynHauMm etanom OyJio IpoOBEACHHS pO3PAXyHKY TIIIKEMIYHOTO 1HJEKCY, SIKUN
BiJoOpa)kae YMCIO OJUHMIIb, SKI HAAXOAATH B OpraHi3M CIOXKHMBaya 3a yMOB
cnokuBanHs 100 T npoaykTy.

Bbyno mpoBeneHo mociiKEHHS XIMIYHOTO CKJIQay HOBOTO BHPOOY Ha OCHOBI
JTAHUX PO XIMIYHHMI CKJIaJ] CHPOBHHH.

['mikeMi4HICTh BU3HAYAIOTH 32 OPMYJIOIO:

M=%k G, (1) [6]
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ne I' — rmikemiunicTs 100 r npoaykry; Ki — koedimieHTH riikemii, ki BiJIOBIIaI0Th
YHCITy TTIKEMIYHUX OJUHUIIb Y pa3i CIOXKXUBAHHS BIAMOBIAHO 1 T HOCIIB TIIKEMIYHUX
OUHUID (IYKpH, KpoxMaib 1 TA); Gi — KUIBKICTH (T') HOCIIB TTIKEMIYHUX OJWHHIIb,
10 MicTAThCs B 100 T 10CHIKYBaHOTO MPOAYKTY.

I'l innoBamiitnux mad@inis = 56,17

I'T koHTpOJIBHOTO3pa3ka = 198,65.

[Toka3Huku npeacrasieHi Ha puc. 1.

I'nikemiuHHI iHACKC

Maddinu 3
JOPHULEIO
(KOHTpPOIB)
22%

Maddinu 3
JOPHHLEI Ta

dpykTO3010
78%

Pucynok 1- I'nmikemiunmii ingexc magdinin

3riiHO 3 OTPUMAHUMHU PO3pPaXyHKaMH BUJIHO, IO TJIKEMIYHICTh YAOCKOHAJIEHOT
peuentypu wmaddiniB MeHme y 3,5 pasu. lle € cyTreBUM aprymeHTOM IS
CIO’KMBAYIB 3 I[yKPOBHUM /11a0€TOM Ha KOPUCTh JIaHOTO BUPOOY.

HactynHum eranom npoBeieHOro aHainizy 0yJio mpoBelIeHHs MPOOHUX BUIIKAHb
Ta aHaJli3 OCHOBHUX OPTaHOJENTUYHUX MOKA3HUKIB OTpUMaHuX BUPOoOiB. PesynpTaTn
MpeIcTaBIeHi y Tabi. 3.

Tabanus 3
IopiBHSUIbHA XapaKTEePUCTHKA OpPraHojienTu4HnX nokasuukis bKB
HajimenyBaHH XapakTrepucTuKa BUPOOiB
NMOKa3HHKA Mad¢in 3 yopHHLEIO Mi¢din 3 yoHnnew Ta GppyKTo3010

dopma dbopma mipamiIKu 3 BUPAKEHOIO dhopmy mipaMiJIKH 3 «TPOSHIIOI0)
«TPOSIHAOIO» TPIIIMHY HA MOBEPXHI | TPIIIMHHU HA MOBEPXHI

CrtaH noBepxHi ['magka, piBHOMIpHa I'manka, piBHOMIpHA

Komip ckopunku CBITJI0 30JIOTUCTHI 3 HacudeHno 3010TUCTHI 3 BKpAIEHHAM
BKpaIICHHsIM YOPTHII YOPTHULI

Komip M’ sxymku SlckpaBo KOBTHUI 3 BKpAIJICHHIM SIckpaBo KOBTHH 3 BKpaIICHHAM
YOPHHULb YOPHHUIIb

CrtaH M’SIKyIIKH [IponieueHa, mpy>kHa, MOPHUCTA, O€3 CI1J1IB HEIPOMICY

Cwmak Ta 3amax BrnactuBuii ganomy BUpoOy, 6€3 CTOPOHHIX IMPUCMAKY 1 3amaxy

3amiHa 1ykpy Ha ¢PYKTO3y HE TpH3BeNa [0 TOTIPIIEHHS OCHOBHHX
OpPraHOJISITUYHUX TMOKAa3HUKIB Ta HE Majla CYTTEBOTO BIUIMBY Ha SKICTh KIHIIEBOTO
OpOAYKTYy. €AMHUX CYTTEBUX 3MiH 3a3Haja 3MiHa KOJIbOpY cKopuHkH Maddinis. Lle
MOB’S13aHO 3 1HTEHCH(DIKAII€0 peakiii MeTaHOITMHOYTBOPEHHS uepe3 Te, IO
bpykTO3a € MOHOCaxapujaM Ta IHTEHCHBHIIIEC YTBOPIOE OapBHI MeEIaHOIMMHOBI
pPEUYOBMHU B yMOBax IMiJBUIICHOI TEMIIEpaTypu y MOPIBHSIHHI 3 C€axapo3010, SKYy
MICTUTh KOHTPOJIbHHM 3Pa30K.
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Pucynok 2 — Ilpoginorpama opraHosienTHYHNX MOKA3HUKIB AKOCTI MadiniB

TpumiTkn:
IIIT — nporpama-nieperymMoBa;

OIIT - onepartiiina nporpama-TepeyMoBa;

KKT — kpuTHuHa KOHTPOJIbHA TOUKA,
II11  T14 — mymeparis nutanb

BusHaueHMii pU3HK 3r11HO
IncTpyKuii 1010 pO3POOKH Ta MiATP UMKH
cucremun HACCP

m 4

Muranns 1

Bunosminura

Un iCHYIOTb 3aTBEP/DKEHI 3aX0H KOHTPOIIO?

Tax

A 4

IMuranns la
Un 3abe3nedeHi KOHTPOJIbHI 3aX01H
BHKJIIOYHO ITPOrPaMaMH-IIepeyMOBaMH
(TpeBeHTHBHIMH [TisiMmu)?

Hanpuxman:
Tapua npakTuka ririehu;
OcobwucTa ririeHa;
Tpeninruy;
MOHITOPHHT IIKiTHUKIB;
VIpaBiIiHHA anepreHamu;
V1paBiiHHS CTOPOHHIMHU MPEAMETaMH;
TIoBO/DKEHHS 3 OJIMBAMM Ta MACTUJIaMH;
PeMOHT Ta TexHiuHe 00CTyroByBaHHS;
IpodinakTiate 06CITyroByBaHHS;
VrpasiiHHs HeOe3MeYHUMH MaTepialaMu;
TloBopKenns 3 Biaxonamu;
Crenndixauii saxyrisii;
TlepeBipka BXiIHHX OTOKIB;
IHWi mporpamMu-nepeyMoBr

Tax Hi

(I

” !

eTary npowecy

200 poyKil

Tax

Yu 000B'sI13K0BHIT KOHTPOIIb HA TAHOMY eTarti
Jutst 3a6e3nedeHHst Oe3MeKn MPOIYKTY?

Iuranns 2
IIpu3HadeHnit JaHuii eran creriaibHo UTst
—Ta YCYHEHHsI a00 3MEHIIICHHS HMOBIPHOCTI OB
He0e3MevHOr0 YHHHHKA JI0 JOMYCTHMOTO
piBHA?

Hi

m L

IMurtanns 3
Un Modke 3a0pyIHEHICTh MifT AI€I0 BUSIBICHUX
HEOE3MEUHNX YNHHHKIB IEPEBHIIMTH
TIPHIAHATHI PiBHI 200 BUPOCTH 10
HETPHITY CTHMHX MEX?

Tax

4

INurtanns 4
Y 1a€ MOXKIIMBICTh HACTYIIHHIL €Tall yCYHYTH
BIIBIICH] HeOe3IIeUHi YHMHHUKH 260 3MEHIIITH
X BIUIMB 10 IOMYCTUMUX MEK?

—Hi

—Tax———

v v

Y

Hi

A 4 A 4

Tinbku 3
"I[IpuitHsTHI KpUTEPii”

3 4iTKUMH BUMIPIOBAHUMH MEKaMHI
MOHITOPHHT B peajibHOMY Yaci

Leit KPoK He € KPUTHIHOKO TOYKOKO
TIponoBxyiiTe aHami3 HaCTYHOI HeOe3MeKH

® & o

PucyHnok 3 — bjiok-cxema BIpoOBa/>KeHHsI CHCTeMHU SIKOCTi
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Ha ocHOBI HaBeneHUX NaHMX MpeacTaBieHo mpodiorpady skocti BUpoOiB. Takox
OyJI0 po3paxoBaHO MUIONTY OaraTOKyTHHKA SKOCTI Ta BU3HAYEHO, IO YIOCKOHAJICHA
peunentypa mae Ha 8,6% OuiIbllle 3HAUYEHHS, O MIATBEPKYE HE JIMILIE COILAJIbHY
COLIIANIBHICTh BUKOPUCTAaHHS (GPYKTO3U y ckiaai MadQiHiB, a i OpraHOJICITUYHY .

Ha ocHoBi BHBUYeHHs ocobOmuBoctel mpoBamkeHHs cuctemu HACCP [7-9],
MICIsL JTOCIHIKEHHSI BCIX aCIMEKTIB PU3MKIB IS pealti3allii KOHTPOJIIO SKOCTI OyIo
3aMpoNOHOBAHO OJIOK-CXeMy peastizallii MOCTaBJICHOrO 3aBAaHHS, 1[0 HABEICHO Ha

puc.3.

1

anusa

2
36epiraHHsa y
XOnoAWnbHin

Mpwin HHS

CUpoBUHN

BopoLluHo, OJ'IIiﬂ POCNVHHa,

cymiw ,MadiHmikc”, uykop,

apoMaTHU3aTOPH, POA3UHKH,
Kakao, Lwokonag, 6apBHUK

POA3UNHKN

Aroan

A 4
7 t=-18°C
36epiraHHsa y

4
36epiraHHs y

MOpPO3UnbHIN

kamepi N Kkamepi
cknagi cupoBuHU ,
XOPaHTOIH, BOPOLLHO, LiyKOp Aroan
aiua cenToaop
A 4
. Onist pocnuHHa,
3 <¢sinxoan--- 5 cymiw ,MadpiHmikc”, 8 | Bi he-
. ; iaxoaw:=- 9
MiaroToBka sieub BiaxOAu P MpocitoBaHHA apomaTu3aTopH, IHCnekTyBaHHA
axonl CUPOBUHN 6apBHIK
MenaHx Bopoutro,
LlyKop, kakao
N 6
¥ TMMpuroTtyBaHHsA
TicTa 4—BOAaa
|
TicTo
9
PopmyBaHHA
|
TicTosi 3aroToBkM
__wokonag
10 -
O3p06neHHa - Aroawn,
l¢—————1 [E—
POA3UHKMN
TicToBi 3aroToBkM
11
PopmyBaHHA
] L
TicToBi 3aroToBKM
_wokonag
12 -
O3006neHHs Aroan,
T ¢ poA3NHKK
TicTosi 3aroToBkM
t=:15...:18°C »] nOCTaH1aSHHﬂ Ha
. . t=+210°C
micus peanisauii | 00000 ... STLUTIILTLLLL 13
uac: 40xs BunikaHHs
[oToBa npoaykuis T
H/D
t=-15..-18°C__| 17 t BUPOGY +30°C L/
------------------ »| CknagysanHs B seeeeTenctoccioot 14 YMOBHi MO3HAYEHHS T8 CKOPOYEHHSI:
cknaai ' yac: 40-60xB
OXOnoaXKeHHs! ——P  pyx NPOAYyKTY
| ------ > Biaxoau Ha yTunisauio
[oToBa Npoaykuis H/D —p BOAA
tkamepn -30...-35°C_ — ¥ | 77U » Bonoricts
ynakoBka 16 5 | eeeeeed] P TemnepaTypHi pexumMmn
t BUpoby -7°C MapkyBaHHs, o LLlokoBa —Jp yac
nakyBaHHs B yac: 40-50xB 3amMoposka MuIoui Ta aes. 3acobu
TpaHCMopTHY Tapy >
ynakoska
H/ - HaniBdabpukaT
H/ >

Pucynok 4 — biok-cxema BUroToBjieHHs Ma(iHiB BiANOBiIHO BIIPOBa/zKEHOT
CHCTEMH KOHTPOJIIO SIKOCTI
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Ha ocHOBI1 3anmpomnoHOBaHO1 aHAITUYHOI CXeMH OYyJI0 po3p00JIeHO OJI0K-CXeMy
BUpoOHUITBA MaddiHIB B yMOBax 3akiaay pecTopaHHoro rocmomapctBa (y
CHEI1aJII30BAaHOMY KOHJUTEPCHKOMY II€XYy) 3 YpaxyBaHHSIM BCIX BHIIE3a3HAYCHUX
(puc.3) pu3MKIB Ta KPUTUYHUX TOYOK BIAMOBIIHO JO CTaHIAPTIB CUCTEMU KOHTPOIIIO
saxocti HACCP Ta airounx 3aKOHOJABUMX JIOKYMEHTIB IIOAO 3a0e3MeueHHs] YMHHUX
BUMOT JI0 Xap4OBUX NPOyKTiB [7-9] — puc. 4.

OTxe, TOCTaBJeHA MeETa, a camMe pO3pOOJEHHS TEXHOJOrli 30aJaHCOBAHOTO
MPOAYKTY, SIKUM TNPUAATHUW A0 BXKMBAHHA JUIA JIIOJEU 3 PO3jaJaMu TPaBJICHHS,
ocsTHya. Floro MOXyTh CIIOKMBAHi JTIOIH 3 ITyKPOBHM JiabeToM JIerkoi (popmu, a
TaKOX TI, KOMy PEKOMEHJOBAHO B)XHUBAHHS MPOJIYKTIB 3HUKEHOI KaJOpIAHOCTI.
Tako>x 3ampornoHOBaHO OJIOK-CXeMy peanizallii cucteMu koHTpoJito sikocti HACCP,
BIIPOBAKEHHS SIKOi JO3BOJIUTh YHUKHYTU OpaKy Ta HEAKICHOT IPOIAYKIII .
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Abstract. The concept of nutrition, the use of preventive measures to prevent the development
of diseases such as diabetes and obesity require modern restaurants to adapt traditional
technologies of high-calorie products with a significant glycemic index to consumer requirements.
Another important task today is the introduction of a quality control system in
restaurantsestablishments to mitigate risks and ensure the safety of the final product for the
consumer.

In order to expand the range of products with a balanced composition, an improved
technology of blueberry muffins with the replacement of sugar by fructose has been proposed. The
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main quality indicators are investigated and the algorithm of introduction of the quality control
system HACCP in the restaurant establishment is offered.
Key words: quality control system HACCP, muffin, glycemic index.

Crarrts Hagicnana: 07.02.2021p.
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CHOICE OF DETERGENTS AND DISINFECTANTS FOR PROBIOTIC

PRODUCTION
BUBIP MUMHUX I JE3IH®IKYIOUYHNX 3ACOBIB JJIsI TIPOBIOTHYHOI'O

BUPOBHUIITBA

Hrehirchak N. M. / I'peripuaxk H. M.

c.L.s., as.prof. / K.m.u., 0oy.

Slobodyan O. P. / Cio6oasu O. I1.

c.L.s., as.prof. / K.m.u., 0oy.

Zomchak V.V./ 3omuak B.B.

National University of Food Technologies, Kyiv, Volodymyrska 68, 01033

Anomauin. Y cmammi po3ensiHyma 3a2anbHa Xapakmepucmuxa CauimapHoi nio2omoexu
npuMinyenHs ma 0O1a0HAHHA HA 6UPOOHUYMEI npobiomuunux npenapamis. Haseoeno nopmamueny
JoKymMermayito ma eumoau, SAKUM NOBUHHI 8i0nosioamu MuliHo-0e3inghikyoui 3acobu. Hasedena
xapaxmepucmuka murouux 3acodie. Onucana kiacughikayiss memooie ma cnocodieé Oe3ziHgexyii
npumiwerHs ma obaaouanus. Buseneno maubinew ooyinvHi Mutini ma Oe3iH@iKyroui 3acodbu O
npobiomuynoeo eupoonuymea. Ilpu eubopi 3acodie epaxosysanucy maxi Kpumepii, sk 0iroua
pevosuHa, HeoOXiOHa KOHYeHmpayis ma yina.

Kniouogi cnosa: HACCP, Oesingexyis, 0e3in@ikyioui po3uunu, Mutoyi po3uuHu, npoodiomux,
npobiomuyne 6UpOOHUYMB0, 0it0Ua PEUOBUHA.

Berym.

Ha nanmit wac B YkpaiHi OJHI€I0 3 OCHOBHHMX IMpOOJeM Ha BUPOOHMIITBAX
(bapmaleBTUUHOI MPOMUCIIOBOCTI € PU3UK BUHUKHEHHSI KOHTaMIHY040i MiKpO(IOpH.
3 METOI0 3HWKEHHS PHU3UKIB IPSIMOi 1 MepexpecHoi KoHTamiHalii oOjaJHaHHS Ta
MMOBEPXHI 00POOIIOIOTH PI3SHUMU 32 CBOIM CKJIAJIOM 1 MEXaHI3MOM BIUTMBY MUIOUUMH
i nesindikyrounmu 3acodbamu [1].

Ha BupOOHULITBI 3 BUTOTOBJEHHS MPOOIOTHKIB BAXJIMBUM 3aXOJ0M IIOJIO0
3a0€3IMeUeHHs YUCTOTH € MOro caHiTapHa miAroroBka (3riziHo GMP HeoOXiaHUM Ki1ac
YUCTOTH JJIs AaHoi npoaykiii — B). Jlana miarotoBka 3a0e3nedy€eTbcs KOMILIEKCOM
3aXOJIB: TPUOMpaHHSA, MHUTTS, Ae31HQEKIIs Ta JOTPUMAaHHS OCOOMCTOI TIri€HU
nepconany. EdQexkTuBHICTh caHITapHOTO CTaHy MIANPUEMCTB OaraTo B 4YOMY
BU3HAYAETHCSI BUKOPUCTAHHAM 1 BUOOpPOM MHMIOUMX Ta JAe31H(DIKYIOUUX 3ac00iB.
BupoOuuntBo, po3pobistoun ceoto nporpamy HACCP, 060B's3k0BO BKJItOUa€E B HEl
BHILICHABEICHI 3axoau [2].

OcHOBHA yacTHHA.

JIyist ca”iTapHOI MiITOTOBKY MPUMIIIICHHS Ta 00J1aHaHHS Ha (papMarieBTUIHOMY
BUPOOHMIITBI TMPOOIOTUKIB HEOOXIHO CMOYaTKy BUAQINTH 3aJHIIKH Opyay,
3aCTOCOBYIOUH IpodeciiiHi MUYl 3ac00U Ta Mpoe31H(IKYBaTH OUUILEHY TOBEPXHIO
[2].

PosrnsHemMo 3arajgpHi  BHMOTH, IO TPEX SBISIOTH JO0 MHIOYHUX Ta
ne3iHQikyrounx 3aco0iB, a came cepTU(IKaT BIANOBIAHOCTI, CaHITAPHO-TITIEHIYHUMA
BUCHOBOK Ta [MacrnopTt Oe3MeKu MiATBEPIKYIOTh MOXIIUBICTh BHUKOPHUCTAHHS
XIMIYHUX 3ac00IB Ha MiIPUEMCTBAX (apMaIieBTHYHOI TPOMHCIOBOCTI [1].

MuitHo-ne31H(dikyroui 3acobu MoBUHHI OyTH BHECEH1 10 «JlepkaBHOTo peectpy
ne3iHpeKIiiHuX 3aco0iB», MaTh I1HCTPYKIIKO (METOAWYHI BKa3iBKH) II0JI0
3aCTOCYBaHHS, OyTH J0Ope PO3YMHHUMHM Yy BOJII; JETKO 1 MOBHICTIO 3MUBATUCh NPHU
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CIIOJTICKYBaHH1; HE MaTH CTIAKOTO 3amaxy 1 OyTu 0e30apBHUMHM; BOJIOJITH CIA0KOIO
KOpPO31HOI0 aKTHBHICTIO; OyTH CTIMKUMU TIpu 30epiraHHi; MOXKEXK0- 1
BUOYX00€3MeYHNMU; TIOBUHHI TTOBHICTIO PO3IAaTUCS HA HEIIKIJIMB1 CIIONYKW; MATH
ITUPOKHUI CIIEKTP MPOTUMIKPOOHOT aKTUBHOCTI; HE BOJOJITHA TOJPA3HIOIOUYOIO JTI€I0
Ha 1mKipy pyk [1,2,3].

Mutoui 3acobu - 1€ TOBEPXHEBO-aKTHBHI pPEYOBHHM 3 OUYHMCHUMHU
BJIACTUBOCTSIMA B PO3BEJCHUX pO3YMHAX. 3a XIMIYHMM CKJIQJOM MHIOYl 3acoom
NOAUISIIOTBCS HA: KHUCIIOTHI, JYXKHI, HEUTpallbHI Ta MHIHO-IE31H]IKYyHO4l 3aco00u
[1,2].

Po3riissHeMo pi3Hi THITM MUIOYHX 3ac00iB Ta ixHI XapakTepuctuku (Tadm. 1) [2].

Taoaunsa 1
Y3arajibHeHa XapaKTePUCTHKA MUIOUYMX 3aC00IB
Has3ga 3aco0y Cknan 3aco0y Komir., Knac
% HeOe3neKu
KaycTtnuna NaOH 2-3 2
cojia
KansuuuoBana Na2CO3 1-2 3
coia
«biomoii» ankinbensoncynbponar HaTpiro 5,0-8,0 %; myxHA 0,3 4
nporeasa 1,0-1,1 %; natpito kapOOHAT; AMCTIEPTaToD;
«Jle3zekomn» naigeminaiMeTinaMoHiym xiopun - 9,0%, 0,2 - 4
aMiHOMpoIIIoAeIIIponanaiamina - 5,0%, 5,0
noJlirekcameTiienoiryanin rigpoxmuopuny - 0,98%
«Jle3akTin» nuxyopanTuH 21-23%; 5,5-mumerunriganToin 12,4- 0,5-2,5 3
16,4%; mucneprarop 9,0-12,0%; ITAP 3,2-5,0%; inribitop
kopo3ii 10 10,0%
«XnopanToiny | auxiopantuH - 20,0-22,0%; 5,5-numerwirigantoin - 12,0- 0,2 4
16,0%; narpiii Tpunonidocdar- 9,0-10,0%; anionni [TAP
- 3,2-5,0; narpiii 6enzoar - 0,0-10.0%

He3iHdikyroui 3aco0u - 11e peYOBUHH, 110 BOJIOJIIFOTh 3aTHICTIO pyHHYBaTH a0
MPUTHIYYBATH PICT HIKIJIMBUX MIKPOOPTaHi3MiB.

IIpu npoBeneHH1 ne3iH(eKINi BAKOPUCTOBYIOTh TaKi OCHOBHI METOJIU: XIMIYHHUI
(b13uyHUM, MeXaHIYHMH, 610JIOTTYHUI Ta KOMOIHOBaHUH.

[IpoananizyBaBim kiacu@ikaiio pi3HUX METOAIB Je31H(EKIii Ha BUPOOHUIITBI
npo0ioTuky «EHTEepos», MU AOCHIIWIM, M0 JOIIBHIIIE BUKOPUCTOBYBATH
KOMOIHOBaHI METOJM: MEXaHIYHE OYMIICHHS Ta MHTTSA MOBEPXOHb 3 XIMIYHHUMH
3acobamu. AJKe III COcOOM MPOCTI Y BUKOHAHHI, €KOHOMIUHI Ta MalOTh BUCOKY
e(hEeKTUBHICTb.

Y Tabn. 2 mnoka3zaHO CHEKTp [ii XIMIYHHUX JAe31HQIKYIOUMX CIIOJIyK Ha
PI3HOMaHITHI MATOT€HH.

Posrnsaemo pi3Hi BUAM JAE31H(IKYIOUUX 3ac00IB Ta iXHI XapaKTEPUCTUKHU
(ta6:1.3) [3].

ITix yac mocmimxeHHs OyJi0 onpalboBaHo «JlepkaBHUM peecTp ne31HPEKIITHUX
3aco0iB» 1 jis ae3iHdexiii obnagHaHHsS 00paHO Taki 3acoOu: «Jle3aHos OKcoy,
«PROFI CHLOR», «DR OXY-STERIL 15», «DR FOAM FLUX», «JIACEIIT
dopte», «JIACEIIT 334M» Ta «I'ekcakBapt XLy.
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Taodauug 2
Cunekrp aii XiMmivyHNX 1e3iH}IKYI0YHX COJYK
XimiuHi [Taroren
CITOJTYKH I'pam + I'pam— | I'pubu | Mixko- Bipycu 3 Bipycu 6e3 | Ciopu
OakTepii | Oakrepii OakTepii | 0007I0HKOI | 000JIOHKH
['mrorapoBuit + + + + + + +
QJIBJIET1]T
['miokcaib + + - +- +- - -
Cnuptu + + + - - - -
deHombHI + + + + + - -
JIEpUBaTH
YAC + +- +- - - - -
['yanignan + + +- - _ _ _
TeH3unu + +- +- - - - -
[Tepekuchi + + + + + + +
3’€JIHaHHS
Won + + + + + - -
Xiop + + + + + + +
Ankaminu + + + + + + -
Taoannga 3
Y3arajibHeHa XapaKTepucTuKa ae3iH}ikyrounx 3acoliB
Hazga Cknan, % Konm. | Bapricts Oco0IHBICTD
He3 po0. p- | 3acoly
3aco0y Hy, % Ha 1 1,
IpH
Je3anon MEPOKCH BOTHIO 0,001 - 170 [Ipo3zopa pianHa i3 3amaxoM NEPOKCUIY
Oxco - 49-59, cpibio konoinue, 1,0 BOJIHIO; 100pE PO3UMHSETHCS Y BOJI; HE
cTabiTi3yrovi T00aBKH. MOIIKOKYE 00’ €KTH, TOOPe 3MUBAETHCS,
HE 3aJIUIIAE HATHOTY.
Profi HaTpi€Ba CiIb AUXIIOP- 0,015- 480 JoOpe po3unHSAETHCS y BOJIi; TPO30PHUH, 3
Chlor 13a1iaHypOBOi KHCIIOTH HE < 0,3 JIETKUM 3araxoM XJIOpy; HE BUKIIUKAE
85,5, aguminoBa KHUCIO0Ta, KOpO3ii;, €
OikapOoHat, KapOoHaT Ta BHOYX00€3eYHOI0 Ta HErOPIOY0I0
cyabdar HATPIIO. PEUYOBHHOIO.
Dr oxy- 15 HamorroBa kuciota, 40 0.05 - 93 [Ipo3opa Ge30apBHA piiuHAa, HE BUKIMKAE
Steril 15 | mepexwuc BoaHo0, 38 omrosa 0.1 KOPO3ii, CYMiCHHI 3 pi3HOMaHITHUMHU
KUCIIOTA. MUHHUMH 3aco0amu
ANKUTAUMETHII- 2-4 400 He Buxinkae kopo3ii; 3acid He cymicHHI
JlacenT OCH3MIAMOHIH XJIOpH] — 3 MWJIOM, CHHTETHYHHMH MHIOYHMU
dopre 18,0, TuaeTIInMEeTHII- 3aco0amu, IIpo3opa piauHa i3
amoHis xyopun — 7,0, CrieI(iYHAM 3aTIaXOM.
riryTapoBuit aigsaeriag — 11,0;
Dr foam | 25-35 rimoxmnoput HaTpito (4- 2,0 57 Bonozie Bucokoro OakTepHIuIHOLO,
Flux 6 akTUBHOTO XJIOpPY), 5-15 (OYHTIIUIAHOIO di€l0, 100pe PO3YMHSIETHCS
T1IPOKCH HATPIIO) Y BOAi, HE YMHUTH HETATUBHOTO BIUIUBY
Ha 00po0JIIOBaHi MOBEPXHi
Xemones 25,0 mepeKucy BOIHIO, 0,01- 72 3aci0 npu3HAYCHUH TSI TPOBEACHHS
HYK 18,03 onToBoi KMCIOTH i 1,0 HU3BKOTEMIICPATYPHOT Ae3iHpeKIIii
9,0- 15,0 crabinizoBaHoIO 3a37aJ1erilb BUMHTOI'O TEXHOJIOTIYHOTO
HaJyKCYCHOHM KHCIIOTH. YCTAaTKyBaHHS
ISSN 2567-5273 www.moderntechno.de

70




Modern engineering and innovative technologies Issue 15 / Part 2

I'ekca- N-(3-aminomporrin)- 2,0 500 Xopolia CyMiCHICTb 3 MaTepiajaMu;
kBapT X| | Nmomemmnpomnan-1,3-mgiamin 3aci6 Ha ocHOBI YA C; HM3BKE
- 9,9; gunenmiau- MiHOYTBOPEHHS; MPUEMHHUH 3amax;
MeTHIIaMOHi0 xyopun — 6,0 IIMPOKA €PEKTUBHICTH CHEKTP.
Jlacent 11,0 ryTapoBHit ajabaerin; 0,5 400 Jisa nesindexiiii moBepXoHb,
344m 18,0 ankimmuMeTHNOEH3WII- oOagHanHs. BonoJiie BUCOKoto
amoHito xiopux; 7,0 — 0aKTepULUAHOI0, GYHTIIUAHOIO JETO0.
TUACTIIITAMETHIIAMOHIFO [Ipo3opa 6e306apBHa piguHa i3
XJIOPH) crien(igHAM 3aImaxom.
Sviteco- YAC, xnopunu < 5,0, 1 188 € poOiOTUYHUM 3aCO00M, BUAAIISIE
pip eTokcmiboBanib,0-10,0, HEMPUEMHI 3aIaXH 1 IePEIIKopKAE X
Interior ensumub,0,0- YTBOPEHHIO, ()OpMY€E Ha TTOBEPXHIi
Cleaner 10%,0;B.megaterium<5,0, KOPHCHY JUISI 37I0pOB'sl 1 Oe3reyny
B.subtilis<5,0 MikpodIopy.

[IpoananizyBaBiM CKJaJ (aKTUBHA pPEUYOBHMHA), CIEKTP AaHTUMIKPOOHOI ii,
00JacTh 3aCTOCYBaHHs, KJac TOKCHMYHOCTI Ta BapTiCTh, MOXHA 3pOOUTH BUCHOBOK,
mo gomiiabHo BukopuctoByBaTH «PROFI CHLOR». He 3Baxkaroum Ha BHCOKY
BapTICTh 3ac00y XapaKTEpUCTHUKH, SKUMH BOJIOJIE€ AaHUW 3aci0, HamarTh HOMY
nepeBary, OCKITbKH BiH € XJIOPAKTUBHUM IpenapaTroM, TOOTO e()EeKTUBHMIA MO0
OLTBIIIOCTI MIKPOOPTaHI3MiB.

3 MeTow 3amoOiraHHs PO3BUTKY Ta PO3MOBCIOKCHHIO CTIMKWX BapiaHTIB
MIKpPOOpPTaHi3MiB  (PE3UCTEHTHOCTI) PEKOMEHIYEThCS UYEpPryBaTH Je31H(IKYrOUi
3acobm koxkHI 1-3 micsami. 3amiHOIO € «JIe3aHOJ OKCO» 3 JIIF0YO0K PEYOBHHOIO -
MEePEKUCOM BOIHIO.

Hnsa pe3ingekuii iHBEHTapl0 MOKHA BHUKOPUCTOBYBaTH Taki 3acoou: «DR
FOAM FLUX», «I'ekcakBaptr XL», «DR OXY-STERIL 15», «Xemone3 HYK».
«I'excakBapT XL» y cBoemy ckiami wmictuth YAC, sKi MaloTh HEIOCTATHIO
AKTUBHICTh IIOJI0 PI3HUX T'PYI MIKPOOPraHi3MiB, BUKJIIMKAIOTh 1XHIO PE3UCTEHTHICTh
Ta ajepriiiHi peakilii B JIOICH.

He3Baxkaroun Ha HU3BKY I[IHY, MIUPOKUM CHEKTp AHTUMIKpOOHOI Aii Ta
exoJioriuny 6esrneuHicth «DR OXY-STERIL 15» He MoXxHa BUKOPHCTOBYBAaTH Ha
JTaHOMY BHPOOHMIITBI, OCKUIBKH BiH sK 1 «XeMoae3 HYK» MicTuth B cBOEMY CKIazi
IIEPEKUC BOJHIO, IO XapaKTEPHU3YEThCSI HU3BKOI €(EKTHUBHICTIO IIOJI0 OUIBIIOCTI
MiKpoopraHi3miB. J[0 TOro K MEpPEeKuc BOIHIO 3HEOAPBIIOE 1 PyHHY€E 0OpOOIOBaHI
MaTepianay, BUKIIUKE KOPO3il0 METAJIeBUX ACTANCH YyCTaTKyBaHHS, IO POOUTH iX HE
NPUUHATHUMUA 111 BUKOpPHCTaHHS. Tomy mms  nesidHdekimii  1HBEHTapro
BukopuctoByeMo «DR FOAM FLUX».

Jliis nesiHgexiiii moBepXoHb MPUMIIICHHS, MOYXKHA BUKOPHCTOBYBATH «SViteco -
PIP Interior Cleaner», «Jle3anon okco», «JIACEIIT ®opre», «JIACEIIT 344Mpy,
«DR FOAM FLUX», «<PROFI CHLORY, «I'ekcakBapt XL». Jlns ne3indexmii cTinm,
BiKOH Ta aBepert odbupaemo «JIACEIIT dopte», OCKUIBKHA BIH MICTUTh TTyTapOBHI
aNpJeria, SK Aitody pedoBuHY. [IpoTe BOHM HamexaTh 0 CUJIBHUX aJepreHiB, IO
pI3KO 0O0MeXye IXHE 3acTocyBaHHSA. A s aesiHdexiii migmoru odbupaemo «DR

FOAM FLUX» [3].
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BucHoBKH.

Jlns MHTTS JOIIILHO BHKOPUCTOBYBAaTH MUMHHMHM 3aci0 «biomoi», 1m0
BiMoBigae BuMoram. Ile 6araTokoMmoHeHTHUH, 1MOJIi(DYHKITIOHATLHUM, 010aKTUBHUI
MHIOYUH 3aci0, SKUH MAXOIUTH JJISI MHTTS TOBEPXOHb BHPOOHHUYHUX IPUMIIICHD,
o0J1aiHaHHS, TPYOOIPOBO/IIB Ta 1HIIOTO YCTAaTKYBaHHS.

IIpoBiBmm anam3 mia aesiHdekiii odmagnanas ooupaemo «PROFI CHLORY,
Ha 3aMmiHy — «/le3anon okco». Jlns iHBeHTapro Ta miamorn — «DR FOAM FLUX».
IToBepxHi  mpumilieHHs, a caMe€ CTiHWM, BiKHa, JBepi  J€31H(PIKYIOTh
«JIACEIIT ®oprte».
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Abstract. The article considers the general characteristics of sanitary preparation of premises
and equipment for the production of probiotics. The normative documentation and requirements
that detergents and disinfectants must meet are given. The characteristics of detergents are given.
The classification of methods and means of disinfection of premises and equipment is described.
The best suitable detergents and disinfectants for probiotic production have been issued. When
choosing the means to study such criteria as the active substance, concentration and price are
required.

Key words: HACCP, disinfection, disinfectant solutions, washing solutions, probiotic,
probiotic production, active substance.
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Annotation. This article considers the influence of sowing dates, species and varietal
composition of winter intermediate crops on the formation of green fodder nutrients. It is
established that before the onset of the earing phase, the most nutritious green mass is formed by
wheat crops. The vegetative mass of triticale of winter green fodder occupies an intermediate
position between rye and wheat. The most nutritious is the green mass of winter triticale varieties
AD 52, ADM 9.

Key words: winter intermediate crops, green fodder, nutrition.

Introduction.

One of the main problems of agro-industrial production in Ukraine is to increase
the production of livestock products. As a result, the development of meat and dairy
farming, which provides the food market with meat, milk and processed products is
becoming increasingly important [4]. However, the production of livestock products
Is directly dependent on the use of balanced feed about 90% of which is obtained
from arable land [1]. In such conditions, the conveyor production of green fodder on
arable land, which is organized on the basis of the use of different species, varieties
and hybrids of annual and perennial crops and their mixtures, becomes important.
Moreover, the development of new solutions for the conveyor production of green
fodder on arable land involves their sustainable production based on agroecological
models of fodder production, which is based on the efficient use of agrolandscape
with optimal structure of main and intermediate crops, as well as cultivated hayfields,
pastures and balanced the ratio of livestock and crop production with the use of
energy-saving agricultural technologies

An effective measure to increase green fodder (up to 20-25%) and increase the
use of arable land is to grow post-harvest intermediate crops, such as winter triticale,
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which today is represented in the Ukrainian market by a significant number of
varieties [2, 5].

Along with increasing the yield of fodder crops, an important task of fodder
production is to obtain high quality fodder, which largely depends on the
hydrothermal growing conditions, applied agro-techniques, the phase of harvesting
plants and biological characteristics of the species and variety [83, 86]. In this regard,
the purpose of the researchwas to analyze changes in the nutritional value of winter
triticale plants by phenological phases of their growth and development under the
influence of the interaction of factors sowing dates and varieties.

Materials and methods of research.

Field research was conducted in the research field of the Department of Forage
Production, Land Reclamation and Meteorology of the NULES of Ukraine
"Agronomic Research Station" on typical low-humus chernozems. The object of
research were winter crops: wheat (control), rye (control), triticale: AD 3/5, AD 44,
ADM 9, Poliske 29, ADM 11, AD 52, sown in 5 calendar terms: August 25, 5, 15,
25 September and 5 October. The size of the sowing area is 36 m2, the accounting
area is 25 m2. Predecessor is corn for silage. The humus content in the arable layer is
4,34-4,68%, pH - 6,8-7,3.

Research results and their discussion.

One of the most important problems in creating a strong feed base is to ensure the
optimal need of animals in feed protein. In case of insufficient amount of protein in the
diet, animals do not fully use the fats and carbohydrates contained in the feed, which
leads to significant overspending and increase the cost of production.

In addition, prolonged protein starvation disrupts the normal physiological
functions of the body, which not only reduces productivity, but also impairs the breed
qualities of animals [3]. First of all, the overuse of feed per unit of livestock production
Is due to the insufficient content digestible proteinin the feed unit. One of our tasks was
to study the influence of sowing time and biological features of the variety on the
relationship between digestible protein and feed unit.

According to the results of research, the supply of the feed unit with digestible
protein under the influence of the studied factors changed.

According to the research results, the highest supply of feed unit with digestible
protein in all experimental variants was observed in the tubing phase: in rye - 144-
153, wheat - 142-149, triticale 137-154 g / feed unit. It was found that the content of
digestible protein, and hence the supply of feed per unit in all crops increases in the
direction from early to late sowing dates. Thus, the lower yield on October crops was
to some extent offset by the higher value of feed mass. The same pattern was
observed in rye and wheat crops.

Before the onset of the earing phase (Table), due to the intensive growth of the
vegetative mass and the phenomenon of "dilution™ there was a decrease in the protein
content in the green mass of all winter crops.

As a result, this led to a slight decrease in the supply of feed unit protein: in rye -
up to 123-130, wheat - 128-133, triticale - 114-132 g / feed unit. As during tubing, in
the direction from early to late sowing dates there was a tendency to increase the
forage value of green mass. In most cases, the biological characteristics of crops and
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varieties, different in the rate of growth of vegetative mass, affected the quality of
feed by changing the ratio between the elements of the structure of the vegetative
mass of plants.It was found that during earing a higher supply of fodder unit with
protein, regardless of the time of sowing is characteristic of varieties ADM 9 and AD
52 - respectively, 120-127 and 126-132 g / feed units. During all sowing periods, the
fodder unit of green mass of ADM 11 variety - 114-121 g / fodder unit was the least
provided with digestible protein.

Provision of feed unit with digestible protein depending on technological factors
of cultivation in the earing phase, g / feed. units.

] Sowing period The difference to

Type, variety Average

25.08. | 5.09. | 15.09. | 25.09. | 05.10. average | wheat rye
Rye (control) 123 124 128 129 130 127 2,26 -3,57 St
}’é’:ﬁﬁgl) 128 | 128 | 130 | 132 | 133 | 130 | 583 | St | 357
AD 3/5 119 123 123 125 125 123 -1,50 -7,33 | -3,75
AD 44 117 121 123 125 125 122 -2,15 -7,98 | -4,41
ADM 9 120 124 125 126 127 124 -0,09 -5,92 | -2,35
Polisky 29 118 118 122 126 127 122 -2,15 -7,98 | -4,40
ADM 11 114 116 117 118 121 117 -7,13 | -12,96 | -9,39
AD 52 126 129 130 131 132 129 4,94 -0,89 2,68
Average 120 123 125 126 128 124 - - -
v | ¢ | 2o [2[s ] [ - [ -]

Before the onset of the flowering phase, the supply of feed unit with digestible
protein decreased sharply: in rye - up to 79-86, wheat - up to 90-97, triticale - 80-100
g / feed unit. The decrease in the vegetative mass of nitrogenous substances was due
to the intensive death of the leaves of the lower tiers. The highest supply of fodder
unit during flowering is characteristic of varieties Polisky 29 and AD 52, a feature of
which is the prolonged functioning of the leaf apparatus. As in previous phases of
development, the lowest nutritional value was characterized by ADM 11 - 80-89 g /
feed unit.

Conclusions.

The cultivation of winter intermediate crops, including triticale, allows to obtain
early green fodder in which the security of the fodder unit meets zootechnical
standards. Before the onset of the earingphase, the most nutritious green mass is
formed by wheat crops. The vegetative mass of triticale of winter nutritious green
fodder occupies an intermediate position between rye and wheat. The most nutritious
is the green mass of winter triticale varieties AD 52, ADM 9.
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Anomauia. B oaniii cmammi po3ensaHymo eniue cmpokie cisou ma 6u008020 i COPMOBO20 CKIAOY
O3UMUX NPOMINCHUX KYIbMYp HA (POPMYBAHHA NONCUBHOCHI 3el1eH020 Kopmy. Bcemamoeneno, wjo oo
HAacmanHs pasu KonoCiHHA HAUOLIbLU NONCUBHY 3€TIeHY Macy hopMyIomsb nocieu nuenuyi. Becemamusena
maca mpumukane 03UMO20 3A NOMCUBHICHIIO 3E1EHO20 KOPMY 3AUMAE NPOMINCHE HNOJIONCEHHS MIdiC
orcumom ma nuteHuyero. Hatlbinbws nooicusHoro € 3enena maca copmis mpumukaie osumo2o A/l 52,

AIIM 9.

Knwuosi cnosa: o3umi npomisicHi Kyaibmypu, 3e1eHutl KOpm, NO#CUBHICMb.
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Abstract: The article analyzes the main biochemical components of hot pepper grown in
Ukraine. The most valuable samples of hot pepper have been identified.
Key words: hot pepper, chemical composition, stability.

Introduction.

Hot pepper is a valuable and demanded vegetable crop. This culture is grown in
countries with hot climates - in India, East Asia, as well as in Ukraine, Moldova, the
states of Central Asia; in Russia - in the Lower Volga and Krasnodar region. India,
China, Vietnam, Pakistan, Chile are the largest exporters. The world annual demand
for ground hot pepper in powder is more than 30 thousand tons and is constantly
growing [10, 11, 12].

Hot pepper contains in 100 g: C — 143,7 mg, PP - 1,24, E - 0,69, B; - 0,07, B, —
0,09, B, - 10,91, Bs - 0,20, Bs — 0,51, B-carotene — 0,53 mg, A - 48 mkg, K - 14 mkg
ug; minerals: manganese — 0,187 mg, zinc — 0,26, iron — 1,03, phosphorus - 43,
potassium - 322, sodium - 9, calcium - 14 mg, selenium — 0,5 mkg, copper - 129 mkg.
In South American and East Asian cuisine, hot peppers are very popular: they are
used in the preparation of meat, fish, soups, eggs and vegetables [1,2,4,8,14,15].

In the world, the demand for dry hot pepper powder for meat processing,
canning, pharmaceutical, perfumery, alcoholic beverage industry, etc. is growing
every year. The required volume of this product is satisfied by importing it from
abroad, therefore, research and marketing of varieties of domestic breeding is
relevant and requires study [10].
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The aim of the study was to study the content of ascorbic acid in fresh hot
peppers and to identify the most valuable samples.

Research methodology. The research was conducted at the department of
storage technology, processing and standartization of plant products named after prof.
B.V. Lesyka NULES of Ukraine, department of vegetable growing UNUH and the
UIPVE. Used long-term data obtained at the department and stations of variety
testing. The content of ascorbic acid (AA) was determined in pepper. The
components of the chemical composition were determined according to generally
accepted methods. The Lewis coefficient was calculated by the ratio of the maximum
and minimum indicators over the years of research [3,7].

Results and their discussion.

Formation of biological value for hot pepper primarily depends on the
concentration of capsaicin and essential oils [5,6,9]. But hot peppers in AA content
compete with currants and rose hips.The average AA value for the varieties was
171,61 mg / 100 g of raw material, and the fruits of the Haruz sample in some years
formed more than 300 mg / 100 g. The lower concentration of AA is formed by the
fruits of the Atstek variety - on average, 115 mg / 100 g. Among all varieties, a higher
stability of the studied indicator in the fruits of the Kharkivskyy variety (1,05),
although in general this indicator is quite low. The calculation of the Lewis index
between varieties indicates that the formation of ascorbic acid depends on the variety.

The content and stability of AA in hot peppers

Content,%
Variety average : max standard Lewis
value max min deviation | deviation | coefficient
Ukrainskiy gostryy 131,15 140,50 | 121,80 18,70 13,22 1,15
Atstek 115,00 129,00 | 101,00 28,00 19,80 1,28
Bibo Fy 156,10 185,30 | 126,90 58,40 41,30 1,46
Kharkivskyy 179,55 184,10 | 175,00 9,10 6,43 1,05
Haruz 276,25 323,50 | 229,00 94,50 66,82 141
Average value 171,61 192,48 150,74 41,74 29,51 0,80
Lewis coefficient 4,36 4,17 4,45 10,38 10,39 0,12

Analysis dispersion of the influence of weather conditions and varietal
characteristics on the formation of AA content in pepper fruits found that varietal
characteristics affect 31%, weather - 35, and the interaction of factors 43%.

Conclusions.

Ukraine has a large enough potential and prospects to increase the gross harvest
and export of processed pepper products. Thanks to the analysis, it was found that the
most valuable samples for AA content are - Haruz, Kharkivskyy and Bibo F1. It is
expedient to use these grades for production of high-quality and biologically valuable
products of processing. Dispersion analysis of the data found that the formation of
AA depends on the interaction of the studied factors. It is expedient to use the
received data in planning of cultivation of the given culture, considering suitability of
grades of hot pepper for processing.

ISSN 2567-5273 78 www.moderntechno.de



Modern engineering and innovative technologies Issue 15 / Part 2

Literature:

1. Alvarez-Parrilla E., dela Rosa L.A., Amarowicz R., Shahidi F. (2010).
Antioxidant activity of fresh and processed Jalapeno and Serrano peppers. J. Agr. Food
Chem., 59: 163-173 (doi: 10.1021/jf103434u).

2. Ahuja K.D., Robertson I.K., Geraghty D.P., Ball M.J. (2006). Effects of chili
consumption on postprandial glucose, insulin, and energy metabolism. Am. J. Clin.
Nutr., 84(1): 63-69.

3. Frans J., Tornly JH.M. (1987). Matematicheskye modeli v selskom
hozyajstve [Mathematical models in agriculture.], M.: Agropromizdat, 400 p.

4. Guil-Guerrero J.L., Martinez-Guirado C., Rebolloso-Fuentes M., Carrique-Pérez
A. (2006). Nutrient composition and antioxidant activity of 10 pepper (Capsicum
annuum) varieties. Eur. Food Res. Technol., 224: 1-9 (doi: 10.1007/s00217-006-0281-5).

5. Korkutata N.F., Kavaz A.A. (2015). Comparative study of ascorbic acid and
capsaicinoids contents in red hot peppers (Capsicum annum L.) grown in Southeastern
Anatolia Region. Int. J. Food Prop., 2015, 18: 725-734
(doi:10.1080/10942912.2013.850507).

6. Mamedov M.I., Pyshnaya O.N., Jos E.A., Nadezhkin S.M., Golubkina N.A.,
Matyukina A.A. (2016). Morphological and biochemical features of various types of
pepper (Capsicum chinense, C. frutescens, C. baccatum and C. pubescens) in a
temperate zone. Niva Volga region, 3(40): 60-67.

7. Metodika doslidnoyi spravi v ovochivnicztvi i bashtannicztvi (2001).
[Methods of experimental work in vegetable], by editing G.L. Bondarenka, K.I.
Yakovenka. — Kh.: Base, 369 p.

8. Navarro J.M., Flores P., Garrido C., Martinez V. (2006). Changes in the contents
of antioxidant compounds in pepper fruits at different ripening stages, as affected by
salinity. Food Chem., 96: 66-73 (doi: 10.1016/j.foodchem.2005.01.057).

9. Ong AS.H., Tee E.S. (1992). Natural sources of carotenoids from plants and
oils. Methods Enzymol., 213: 142-167 (doi: 10.1016/0076-6879(92)13118-H).

10. Podpryatov G.l., Skaletska L.F., Voitsekhivskii V.I. (2005). Tovaroznavstvo
produkciyi roslinnitstva [Commodity of plant products]. — K.: Aristey, 256 p.

11. Tundis R., Loizzo M.R., Menichini F., Bonesi M., Conforti F., Statti G., De
Luca D., de Cindio B., Menichini F. (2011). Comparative study on the chemical
composition, antioxidant properties and hypoglycaemic activities of two Capsicum
annuum L. cultivars (Acuminatum small and Cerasiferum). Plant Food for Human
Nutrition, 66(3): 261-269 (doi: 10.1007/s11130-011-0248-y).

12. Sych Z.D., Hareba V.V. (2004). Mozhlivosti ukrayinskogo ovochivnycztva v
umovax globalizaciyi [Opportunities of Ukrainian vegetable growing in the conditions
of globalization], in Ovochivnycztvo i bashtannycztvo [Vegetable and Melons]. — Ne 49,
- C. 3-10.

13. Sych Z.D., Sych I.M. (2005). Garmoniya ovochevoyi krasi ta koristi [Harmony
of vegetable beauty and benefits]. — K.: Aristey, 192 p.

14. Zhang D., Hamauzu Y. (2004). Phenolics, ascorbic acid, carotenoids and
antioxidant activity of brocolli and their changes during conventional and microwave
cooking. Food Chem., 88: 503-509 (doi: 10.1016/j.foodchem.2004.01.065).

15. Zhuang Y., Chen L., Sun L., Cao J. (2012). Bioactive characteristics and

ISSN 2567-5273 79 www.moderntechno.de



Modern engineering and innovative technologies Issue 15 / Part 2

antioxidant activities of nine peppers. J. Funct. Foods, 4: 331-338 (doi:
10.1016/j.jff.2012.01.001).

AHnomauin: Y cmammi npoananizo8ano OCHOBHI OIOXIMIUHI KOMNOHEHMU 2IPKO20 Nnepyio,
supoweno20 8 Yxpaini. Busnaueno navyinniui 3pasku 2ipKkoeo nepyro.
Kniouoesi cnosa: 2ipxuii nepeys, Ximiunuii cknad, cmaodiibHicCmb.
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CONDITIONS ON THE PHYSICAL QUALITY INDICATORS CORN
BIIVIMB COPTOBUX OCOBJUBOCTEMN TA YMOB 3BEPITAHHS HA ®I3UYHI
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Anomayia. Y cmammi HageOeHO pe3yibmamu 6UEYeHHs DI3UYHUX NOKA3ZHUKIG AKOCMI 3epHa
KYKYpyO3u mpuox 2ibpudis, supowjenux 6 ymogax Jlicocmeny Yxpainu, npomsecom mpusaniozo
30epicanns. BcmaHogneno, wo Ha iHMEHCUBHICMb 3MIHU HAMYPU MA 801020CMi 3epHA KYKYPYO3U
cymmesiuie  GNIUBAIOMb  MEPMIHU Ma  pexcumu  30epicanHs, NOPIBHAHO 3  COPMOBUMU
ocobueocmamu. HarionmumanbHiuum pexcumom 05 mpuganoeo 30epicants 3epHa KyKypyo3u 8cix
docnidacysanux 2iopudis, wo 3abe3neuye HaumMeHuw NOMIMHI 3MIHU QI3UYHUX NOKAZHUKIE AKOCMI, €
30epieants 6e3 00Cmyny KUCHIO.

Knwuoei cnosa: kykypyosa, 3epho, 2iopuo, axkicme, 80102iCmb, HAMypa, yMosu 30epieanhs

Berym.

Kykypya3za — ogHa 3 HaWMOIIMPEHIMIKUX 3€PHOBUX KYyJIbTYP YHIBEPCAIBHOTO
BUKOPHUCTAHHA, CTA01IbHO KOPUCTYETHCS 3HAUYHUM IIOMHUTOM, @ B OCTaHHI POKH €
HaWO1IBII E€KCTIOPTHOOPIEHTOBAHOIO. 3 KOXHUM POKOM BHUPOOHMIITBO ii 3pOCTa€e
yepe3 TMIJABUINEHHS BPOXKAWHOCTI Ta OCBOEHHS HOBHX IUIONI. Bech BHUpOIICHMIA
BpOJKaii HEOOX1IHO 30epiraT MPOTArOM IEeBHOTO vacy [2,4].

[IpuaaTHiCTh 10 TpUBAJIOro 30epiraHHs 3epHa KyKypyA3u 3HaYHO 3aJIEKUTh BIJ
YMOB BHUPOIIYBaHHS, PEKUMIB, CIIOCOOIB 30epiraHHs Ta cCOpTOBUX ocodauBocTeit [1].
BupimansHe 3Hau€HHS MpU 3aCTOCYBaHHI OyAb-SIKOTO crocoOy 30epiraHHs Mae
MoYaTKOBa BOJIOTICTh 3€pHa — BOHA HE MOBUHHA TmepeBuinyBatu 13-14 % 3a
30epiraHHs 3epHa A0 oaHOro poky i 12-13 % — 3a tpuBanoro 30epiranus [1,4].
KonuBanHs BOJOTOCTI 3€pHA MPOTATOM TMEpiogy 30epiraHHs MPHU3BOJAITH 10
IMOCUJIEHHS 1HTEHCUBHOCTI JUXAHHS, 3MIHA TEXHOJIOTIYHUX Ta IMOCIBHUX MOKA3HUKIB
skocTi [2].

Haiinmommpenimum crocoboM 30epiraHHs 3epHa KyKypyJ3d Ha ChOTOAHI €
30epiraHHsi CyXOTrO 3€pHa HACHUIIOM Yy CTaIllOHAPHUX CXOBHIIAX. Y POKH
MepeBUPOOHUIITBA OT0, OCTAHHIMU POKAMU MPAKTUKYIOTh 30€piraHHs y TMOJIMEPHUX
pykaBax 0e3 JOCTymy KHCHIO. BrumB ymoB, TepMiHy 30epiraHHsi Ta COPTOBUX
0COOJMBOCTE HA IHTEHCUBHICTh 3MIH MOKA3HHUKIB SIKOCTI 3€pHA, B TOMY YHCIl U
(13UYHUX, € AKTYaJIbHUM.

Metoauka J0CTIIKeHb.

HNocnipkenHss npoBogunuca B rocrnogapctBli TOB  "JDxinenaCims", sike
po3ramoBane y KuiBcbkiii o6macti B 30H1 Jlicocreny nmpotsirom 2019-2020 pp. [ns
BUKOHAHHS TIOCTaBJICHHUX 3aBJaHb OyJIO OI[IHEHO MOYATKOBY AKICTh Ta 3aKJIaJCHO Ha
30epiranHs HaCiHHS TPHOX TIOPUAIB KyKypy/A3U BITUM3HIHOI CENEKIii (OpUriHaTOp —
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«BceykpaiHChbkui HAyKOBUN THCTUTYT celekiin): I'pan 1 (kontpons), I'pan 6 Ta BH
63. AHaui3 SKOCTI HaCiHHS Ta 0e3MocCepeHbO T0CIiTHE 30epiraHHs MOoro MpOBOIUIN
B HaBYaJIbHO-HAYKOBIM Jlabopatopii kadeapu TexHosorii 30epiranus, nepepoOku Ta
cTaHaapTh3alii npoaykuii pociuaaunTBa iM. pod. b.B. Jlecuxa HYBill Ykpainu 3a
3arajgpHONpHUitHATIMUA MeToaukamu [3]. HacinHs kykypyns3u 30epirajid y TphOxX
HAaWNOIIMPEHIIIUX pPEXMMax: y CyXOMy CTaHl, B OXOJO/PKEHOMY cTaHi (3a
temmneparypu 0...+5°C) Ta 6e3 10oCTyIy KUCHIO.

Pe3yabTaTn 10CHiIKeHbD.

BousoricTe A0CHiIKyBaHOTO 3€pHa KYKYPYA3U 3HAYHO 3MIHIOBAJIACS MPOTATOM
nepioay 30epiranns (puc. 1). Ha iHTeHCHBHICTD WX 3MiH OlJIbIIIE BILTUBAIH PEXKHUMHU
Ta TEpMiHU 30epiraHHs, MOPIBHSHO 3 COPTOBUMHU OCOOIMBOCTAMH. Tak, mpoTIromMm
MEepIIOTO Micslls 30epiraHHss Bi0YyJIOCS HE3HAUHE 3HKECHHS I[bOr0 MOKa3HUKa Ha
0,3-0,4 %. Haiicyxime 3epHo, 5K 1 10 30epiranus, Oymno y riopuga BH 63 (Bomoricts
foro uepe3 micsip 30epiranHs cranoBuia 13,0 %). 3HMIKEHHS BOJIOTOCTI Y IIeH
nepioJy MOKHa TMOSICHUTH TMpoLecaMd  MICHI30MpaIbHOrO  J03piBaHHSA, MIO
B1JI0YBAIOTHCS Y 3€pHI B LIeH mepio/.

VY 3epHna, 1o 30epiranocst 63 JOCTYIy KUCHIO B TEPMETUYHUX MOJTIETHIICHOBUX
MaKeTax, BOJOTICTh MPOTATOM IEPIIOro Micsls 30epiraHHs 3MEHIIyBaiacs HE Tak
cyrreBo — Ha 0,1-0,2% 1 xonuBanacs B mexax 13,2-14,5 %. HaiiGinb1ie 3Ha4eHHs, 5K
1 g0 30epiranHs, Oyno BcTtaHoBieHO y ribpuna I'pan 1 (kontponb) — 14,5%, a
HaliHmwK4e — y riopumaa BH 63 — 13,2 %.
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MpaH 1 (koHTpOAL) Mpan 6 BH 63

W 36epiraHHA B yMOBaX 3BUHAMHOIO CXoBULWA (KOHTPONL)

W 36epiraHHA B pyKkasax, 6es A0cTyny KMCHIO

Puc. 1. /[uHamMika BOJIOTOCTi 3epHA KYKYPYA3H Pi3HUX riOpUAiB 3aJ1€:KHO Bi
YMOB Ta TepMiHy 30epiranns (%), yposxaii 2019 p.

Ha 120 pnoOy 306epiraHHs crocrepiraid TaKy 3aKOHOMIPHICTh: CYTTEBIIIE
I1JIBUIITyBajacsi BOJOTICTh 3€pHA, 110 30epirajocss B yMOBax 3BHYANMHOTO CXOBHIIA
(KOHTpPOJIb), TOPIBHSHO 3 PEKUMOM 30epiraHHsi 0e3 JOCTyNy KUCHIO. Y Iel mepiof
00J11Ky BOJIOTiCTh HaciHH T10puiB I'pan 1 (koHTposas) Ta I'pan 6 cranoBuia 15,3 Ta
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15,0% BianmosigHo, a riopuaa BH 63 — 14,1 %. IlopiBHO 3 momnepenHiM IMepiogomM
0O0JIIKy BOJIOTICTh MiABHIIlyBanacsa JOCUTh cyTTeBO — Ha 1,0- 1,3 %.

Bonoricte HaciHHS OOCHIIKyBaHUX TiOpuaiB, 1o 30epirasiocs 0e3 AOCTyImmy
KHCHIO B pykaBax, yepe3 120 mi6 (6 wmicsIliB) y BCiX BapiaHTax HE MEpPEBUIIlyBaja
nomyctumux 15 % 1 konuBanacs B Mexax Bif 13,5% (riopun BH 63) mo 14,7 %
(ribpun I'pan 1). IlopiBHsSHO 3 momepenHIM IMepiooM OOMIKy pi3HHI Oyna
He3HauHoo 1 ctanoBuia 0,1-0,2%.

Ha 270 100y (depe3 9 MmicAiliB) MOKa3HUK BOJOTOCTI MIJIBUIINYBABCS O1IbII
CyTTEBO, TIOPIBHSIHO 3 momepenHiM obmikoMm Ha 0,7-1,0 %. Ha xiHeup 30epiranHs
HaiBoJiorime 3epHO Oyyno y Tibpuma ['pan 1 (koHTposib), 1m0 30epirajiocs B
3BMYaHUX yMoBax, — 16,0 %, a naiicyxime — riopuna BH 63, mo 36epiranocs 6e3
noctymy kucHio, — 13,7 %. Pexum 30epiranas 6e3 10oCTymy KHUCHIO TIpu 30epiraHHi
3epHa B TIOJIIETUJIEHOBUX pYyKaBaxX Ja€ MOXIIMBICTH MIHIMI3YBaTH IIiIBUILIEHHS
BOJIOTOCTI TIPOTATOM HOTO TpUBaIOro 30epiranHs. MakTUYHE 3HAYECHHSI BOJIOTOCTI
HaciHHS BCiX riopuaiB uepes 270 16 30epiranus He nepeBunyBaiu 15 %.

30epiranHHsi 3epHa KyKypyI3H SIK Y 3BUYAHHUX yMOBaX, TaKk 1 B pyKaBax 3a
cepeaHporo 3HadeHHs Bojorocti 13,7-16,0 % Ha kiHemp 30epiraHHs, 3a0e3nedye
MiATPUMaHHS OPTaHOJENTUYHHUX MTOKAa3HUKIB 3€pHA Ha 3aJ0BUILHOMY PiBHI.

JluHamika HaTypH 3epHa KyKypyI3H TOCHIKYBAaHUX TIOpHIIIB MPOTITOM HOTO
30epiraHHs Ipe/ICTaBlicHa Ha PHC. 2.

Puc. 2. lunamMika HATYpH 3epHA KYKYPY/34 B Mpolleci TPpUBAJIOro 30epiranHs,
r/a (ypoxkaii 2019 p.)

[IpoTsirom  mepmioro  Micsiig  30epiraHHss HaTypa 3€pHa  IMOCTYIOBO
MiJIBUIIyBajacs, a Hajall — 3MeHIIyBayiacs. HalimomiTHImI 3MiHM HaTypH Iija 4yac
30epiranHs Oyyu B 3epHa KyKypyaA3H, 10 30epirajoch B 3BUYalHUX ymoBax, — 12-
24 1/1, a HaiMEHIIIl — Yy 3€pHa KYKYPYI3H, sKe 30epirajioch B 3MIHECHOMY Ta30BOMY
cepenoBuill, B pykaBax, — 6,0-10,6 r/mn. 111 3MiHu XxapaktepHi A 30epiranas 3epHa
B CKJIQJICHKHX IPUMIIICHHSIX BIAMOBIIHO JO 3MIHHM BOJOTH. MDXK BOJIOTICTIO Ta
HATYPOIO 3€PHA BUABJICHO OOCPHEHY CEPEIHIO KOPESLiiHY 3anexHicTs (= -0,62).
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BucnoBku.

JluHamika 3MIHM BOJIOTOCTI Ta HATypu HACIHHS JOCHKYBaHMX TiOpuaiB
3anexalna BiJ yMOB Ta TepMiHIB 30epiranns. [IpoTsrom mepiioro micsis 30epirants
CHIOCTEpIrajgy 3HIKEHHS BOJIOTOCTI Ta MIJBUIICHHS HATYpH B YCIX JIOCIHITHUX
3pa3kax, MI0 MOXKHa [MOSICHUTH TPOXO/KEHHSIM TPOLECIB MICII30MpaIbHOrO
no3piBanHg. Hamami BoJOriCTh y BCIX AOCHIAHMX BapiaHTax IMiJBUIILyBajacs, a
HaTypa — 3HWXKYyBanacs (ocoommBo micis 120 mi6 30epiranss). Haitmenmn cyTreBi
3MiHU (I3MYHUX MOKA3HUKIB SIKOCTI 3€pHA KYKYpPY/3H CIOCTEpiraiu mpu 30epiranxi
fioro 6e3 JOCTyMmy KHUCHIO — (DaKTUYHE 3HAYEHHS BOJIOrocTi yepe3 270 mib6 30epiraHus
He mepeBuIyBain 15 % y BCiX BapiaHTaxX, 3MIHM LIbOTO MOKa3HUKA KOJIMBAJIUCS B
mexax 0,3-0,6 %, a mHatypu — 6,0-10,6 /1.
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Abstract. The article presents the results of studying the physical quality indicators of corn
grain of three hybrids grown in the Forest-Steppe of Ukraine during long-term storage. It is
established that the intensity of changes in the nature and moisture content of corn grain is
significantly influenced by the terms and modes of storage, compared with varietal characteristics.
The most optimal mode for long-term storage of corn grain of all studied hybrids, which provides
the least noticeable changes in physical quality indicators, is storage without access to oxygen.

Key words: corn, grain, hybrid, quality, humidity, nature, storage conditions
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Anomayia. B pooomi nasedeno peyenmypu Ho8ux 6udie pubHux neivmeris. Ilpedcmasneno
PO3pobaeHi wKanu 6anoeoi oyiHKu neivmeHié 3 2iopodIoHmMié HA OCHOBI KOMOIHO8aH020 paputy.
IIposedeny opeanonenmuuny OYIHKY AKOCMI HOBUX PUOHUX NENbMEHI8 | KOHMPOIbHO20 3Pa3Ka
3aneNHcHO 8i0 8uUdy suxopucmaroi cuposunu. Ilpedcmasneno npoginoepamy sAKOCmMi pubHUX
NnenlbMeHis.

Knrouosi cnosa: 2iopobionmu, nenvmeri, KOMOIHOBaAHUU M cHUl hapui, Hanispabpuxamu.

Punok 3amopoxeHux HamiBpaOpHKaTiB € OJAHUM 3 HANMOJOAMIMX B YKpaiHi.
Haii6inpma gactka mpunajgae Ha rpyny OOpOIIHSHHMX HamiBpaOpHKaTiB MEpEeBaXKHO
3a paxyHOK M’SCHUX II€JIbMEHIB, Ha fKI MpHUMagae OJU3bKO MOJOBUHU PHHKY
3aMOpOKeHHUX HamiBdadpukatis [1].

ITenbMeH1 - cTpaBa y BUIJIAII BiJBApEHUX BUPOOIB 3 MPICHOTO TiCTa 3 HAUMHKOIO
3 pyosieHoro m'sca abo pubu. BiHOCATBCS 0 TpaJULIMHUX NPOIYKTIB XapuyBaHHS
0aratb0X HapO/iB, IUPOKO MOLIMPEH] i yIt001eH] B YKpaiHi.

Bukopucranus kKoMOiHOBaHOTO (apiry 1 BBEIEHHS HOBHUX OIEpalii, 1o
MOJIMIIYIOTh CMaK, KOJIp 1 3amax puOHOro ¢apily B TNEIbMEHSX, T03BOJIUThH
JIOMOTTHUCS KpallluX OPTaHOJENTUYHUX BJIACTUBOCTEW HamiB(aOpukaTy, 10 B CBOIO
4epry 3MOXKe 3aI0BOJIbHUTH CMaKH CTIOKUBAYiB.

OTxe, yJOCKOHaJieHHs TeXHOoJorli HamiB)aOpukariB 3 TiAPOOIOHTIB 3
BUKOPUCTAHHAM KOMOIHOBAaHOTO M’SICHOTO apiry  CHOPUITHME KOMILJIEKCHOMY
BUKOPUCTAHHIO PHOHOI CHUPOBUHU Ta PO3IIMPEHHIO PHUHKY PHOHOI KyJiHAPHOI
MIPOYKITIi.

[Ipu po3poO1ii perenTypu BUTOTOBJICHHS MEJIbMEHIB 3 KOMOTHOBAaHUM (hapiiiom,
KOHTpOJIeM 00paHo menbMeHi pubHi (HamiBdadbpukar) 786 [2]. Jocmiani 3pasku: 1-
nejabMeH1 3 KoMOIHOBaHoro (apury (611mid amyp + KanbMapm); 3pa3ok 2 (Outuid amyp
+ kpeBeTKkHr). ButpaTtu Bkazani Ha 100 Kr roTOBOro nNpoayKTy 1 HaBeJeH1 B a0 1.

OpraHonenTUyHy OLIHKY SIKOCTI 3[1HCHIOBAIM 32 PO3POOJIEHOIO I’ ITHOATOBOIO
IIKAJIOI0 3a IMOKAa3HWMKAMM:. 30BHIIIHIM BUTJIAA, KOHCHUCTCHIINS, CMaK Ta  3alax
(Tab1.2), [3-4].

Pe3ynbraty opraHosenTUYHOT OLIIHKY MIPEICTABICHO B Ta0IHIII 3.
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Taoaunga 1
PenenTtypa npoaykriB Ha 100 kr
Burtpara, xr
KommionenTu
KonTposb 3pazoxk 1 3pa3ok 2
Puba xex 37 - -
Puba 6inmit amyp - 25 27
Kanpmapu - 22 -
KpeseTku - - 20
BopoIiHo niIeHnYHEe BUILIOTO COPTY 32 36,4 36,4
[{uOymns pimyacta cBiXa 10 4 4
s kypstdai 4 2 2
Bona 10 8 8
Cup 2 2 2
[lepeup yopHU MeEHUMA - 0,1 0,1
Omist pocuHHA - 0,2 0,2
Maprapun 5 - -
Bcworo 100 100 100
Taoanusa 2
IIkana 6a;10B01 OLliHKM PUOHUX MeJIbMEHIB
[Toka3Huku bamu
SKOCTI1 5 4 3 2 1
30BHIITHIN [IpaBunbpHa [IpaBunbpHa [IpaBunbpHa dopma dopma
BUTJISLL dopma, dopma, dopma, HENpaBWIbHA, | HENpaBUJIbHA,
MOBEPXHS MOBEPXHS MOBEPXHS TIOBEPXHS MOBEPXHS
riajka, 6e3 ryiajika, 3 mapyBara, i3 mapyBara mapyBara, i3
TPILIUH HE3HAaYHUMHU TpIIIMHAMH TpIIIMHAMH
TpIIIMHAMHA
Koncuc- Opnnopigaa OpnopinHa OpnopinHa Heonnopinna | HeomgHopigHa
TEHIIIA KOHCHCTEHIIIS, | KOHCUCTEHIS | KOHCUCTEHIIIS, | KOHCHCTEHIliS, | KOHCHUCTEHI,
baprry CyMiII , CyMimI CyMiII CyMiII CyMiII
KOMITOHCHTIB | KOMIIOHCHTIB | KOMIIOHCHTIB | KOMIIOHCHTIB | KOMIIOHCHTIB
3r1QHO 3T1AHO 3T1AHO 3r1QHO 3r1QHO
perentypu, perentypu, pelenTypH, | pEelenTypH, He | pelenTypu, He
M’SKa, M’siKa, MPOTe M’sKa, HE y’)Ke M’siKa, y’)Ke M’siKa,
COKOBHTA, hiS11(0 COKOBHTA, HE COKOBUTA, | HE COKOBUTA,
KOJIp - cyXyBara CyXyBara, KOJIIp - KOJIp -
BJIACTUBMI KOJIIp - KOJIIp - BJIACTUBHI BJIACTUBHM
KOJIbOPY BJIACTUBUI BJIACTUBHI KOJIBOpY KOJIbOPY
KOMITOHEHTIB, KOJILOPY KOJILOPY KOMITOHEHTIB, | KOMITOHEHTIB,
SIK1 BXOJATH JO | KOMIIOHEHTIB, | KOMIIOHEHTIB, SIK1 BXOIATh | SIK1 BXOISTB JI0
ckiany dapury, | sKi BXOASTH SIK1 BXOJATH 110 cKJIaay CKJIay
HE BHUCTYIAE 710 CKJIay 710 CKJIay dbapry, bapmry,
dapmry, He bapmry, aemo 3HAYHO 3HAYHO
BUCTYIIAE BUCTYTIA€ 32 BHCTYTIAE 3a BHCTYTIA€ 32
Kpai Kpai Kpai
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[Toxa3Huku banmn
SIKOCTI 5 4 3 2 1
Cmak Bupaxenuii, Bupaxennii, | Bupaxenuii, | HeBupaxkenmii | I'ipkwuii, nyxe
30amaHcoBaHU | He30anmaHcoBa | He30alaHCcoOBa , 3 PI3KHM BUPaXEHUH
, HUH, HUH, puOHUM pUOHMIA,
BiIOBiga€c BiIoBigac 3 puOHUM CMaKoOM cnenugigHuiA
JaHOMY BUAY | JAHOMY BUAY | TPUCMAKOM
MPOAYKIIIT MPOAYKIIi, 3
JICTKUM
pubHUM
PUCMAKOM
3anax Bupaxenuii, B mipy He Hyxe piskuii | Henpuemuui,
MIPUEMHUH, CTIHKUH, BUPAXEHUH, puOHUIA, HEXapaKTEePHU
XapaKTEePHUI MIPUEMHUH, HE BJIACTUBHUMA | crienudiaHuit i, pi3kuit
XapaKTepHUI TaHin
POIYKIIIT
Tadoauus 3
Opra”osenTu4yHa OiHKA PUOHUX NeJbMEHIB, 021K
n=5,p< 0,05
IlenbMeH1 HA OCHOBI
IToka3zHuku Kontponb ——— . — .
binuii amyp 1 kasbmapu | binuid amyp 1 KpeBeTKH
3oBHImHIN Buraan | 4,7+0,21 4,9+0,23 4,9+0,22
Cwmak 4,7+0,2 4,8+0,23 4,8+0,22
3anax 4,840,2 4,940,2 4,840,2
Koncucrenis 4.7+0,21 4.9+0,23 4,9+0,24
VY3aranpHIOYUN
) 4,72 4,87 4,85
ITOKAa3HUK AKOCTI1

OTtxe, 3a pe3yibTaTaMu OPTraHOJIENTHUYHOI OLIIHKA MO>KHA 3pOOUTH BHCHOBOK,
10 BCl 3pa3KH BiJNOBIJIalOTh BUMOTaM 1 MalOTh JIOCUTh BHUCOKI OaJli: KOHTPOJIb —
4,72; 3pazok Nel — 4,87; 3pazok Ne 2- 4,85. [lenbMeHI MOPOXKEH1 HE 3JIIJICHI, HE
nedopMoBaHi, MarOTh (popMy HamiBKUIbL, Kpai goOpe 3amirieHl. 3a pe3ysibTaTaMu
OIliHIOBaHHsI 3p00JieHO TIpodiorpamy sKocTi (puc.l)

3BapeHi MeJbMEHI MalTh MPUEMHUNA CMaK 1 apomart, BJIACTUBUM 3aKJIaJeHii
CHUpPOBHHI 0€3 CTOPOHHBOTO MPHUCMaKy Ta 3amaxy. dapi B OUIBIIOCTI COKOBUTHMA, B
MIpY COJICHUH.

OpHopiiHa KOHCHCTEHLIS, CYMIIl KOMIIOHEHTIB 3TiIHO pelenTypH, M’sKa,
COKOBHTA, KOJIIP - BIIACTHUBUHN KOJIHOPY KOMIIOHEHTIB, sIKI BXOISTH 10 CKIIaay (apiry.

OTxe, pe3ynabTaTH AOCTIIHKEHb MIATBEPIUIN JOUUIBHICTh Ta €()EKTUBHICTH
KOMOIHYBaHHSI PI3HOTO M’SICHOTO ¢apury B TEXHOJIOTIT pHUOHMX TMETbMEHIB, IO
LIJIECOPSIMOBAHO BIUIMBAE HA OPraHOJENTUYHI BJIIACTUBOCTI SIK (hapury Tak 1 TOTOBUX

HariBpaOpUKaTiB.
Ha nmigcraBi oOTpuMaHuUX pe3ysibTaTiB  BU3HAUMIM LUISIXM — [OAAJIBIINAX
JOCIKEHb: TPOBECTH OIIHKY SKOCTI PpO3pOOJICHMX PHOHUX TIEJIBMEHIB 3a

CTPYKTYPHO-MEXaHIYHUMU Ta (PI3UKO-XIMIYHUMU MMOKA3HUKAMH.
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Abstract. The paper presents recipes for new species of fish dumplings. The developed scales
of a point estimation of dumplings from aquatic organisms on the basis of the combined forcemeat
are presented. Organoleptic assessment of the quality of new fish dumplings and control sample
depending on the type of raw material used. The profile of quality of fish dumplings is presented.

Key words: hydrobionts, dumplings, combined minced meat, semi-finished products.
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Anomayia. B pobomi 001pynmosano nepcnekmusu UKOPUCMAHHIA MIHepanizayii 3epHo6uUx
Kyibmyp, a came Nnoabu, HA PI3HUX JHCUBUILHUX CepedosUax Oas OMpPUMAaHHi 000asKU 3
NIOBUWYEHUM BMICIOM Oeiyumuux Mmikpoeiemenmie. JocniodiceHHss KOHYeHmpayii MiHepaibHux
PEeuoBUH V NpPOPOUeHUX 3epHAX NoNOU NPOBOOUNU PEeHM2eHODIYOpeCcYeHmHUM MemoOoM.
Bcmanoeneno konyenmpayii  MinepanbHux pevoeuH y GUXIOHUX Ma NPOPOWEHUX 3EPHOBUX
kyremypax. Pospobneno peyenmypy Hogoco Xxniba 014 cneykowmuHeeHmis, 30a2aueHo2o
MIHEepaniz08aHor 000asKoio.

Knwuosi cnosa: minepanizayis, 3epnosi Kyiomypu, noioa, MiHepaibHi peyosuHu, Xaio

Beryn.

Bupimennss npoGieMu — SIKICHOTO — XapyyBaHHS — CHEIKOHTHHTEHTIB  —
CIIOPTCMEHIB, TYPHUCTIB, BIMCHKOBOCIYKOOBIIIB, TIOB'SI3aHO 31 CTBOPEHHSAM
ACOPTUMEHTY MPOJYKTIB, SIKl MOKPAIIYIOTh 3A0POB's MIPH MIOJCHHOMY CIIOKUBaHHI Y
CKJaJl pallioHiB, 110 OTPUMAaNU Ha3By «(PyHKIIOHaIbHI mpoaykTu». [IpoBeneHi
JOCIIKEHHS MOKa3alu MOPYLIEHHS Y XapuyBaHHI CIIEKOHTUHIEHTIB, 1110 MOB'S3aHO
13 BMICTOM 1 CHIBBIJIHOUIEHHSIM OCHOBHMX TIOKMBHUX PEUOBHMH 1 O10J0TIYHO
AKTUBHUX KOMIIOHEHTIB, TaKHUX SK BITaMiHU, €CCEHINAJbHI >KUPHI KHUCIIOTH,
MIHEpaJbHl PEUOBUHHU.

HenocratHicTh MIKPOHYTPIEHTIB y XapyyBaHHI JIFOJAWHU BEIE N0 TKKUX
3aXBOPIOBAaHb Ta MOXKe OyTH MPUUYKHOIO cMepTi [1].

OpmHe 3 MPOBIHUX MICHH Ha MPOJOBOIBYOMY PUHKY YKpaiHU 3aiiMae pUHOK
xJy1i0a Ta xJ11000yI0uHUX BUPOOIB, M0 3aBXKAN OyIIH 1 3aHMIIAIOTHCS TMOBCSKICHHUM
XapuyOBUM TIPOJYKTOM HACEJIeHHA. Tomy 30UTbIIeHHS O10JI0TIYHOT IIHHOCTI
XJ11000yJIOUHHUX BUPOOIB € HAHOUIBII MEPCIEKTUBHUM METOI0M 30araueHHs palioHy
Xap4yBaHHSA CHEUKOHTHUHreHTy. OAHMM 13 HalpsIMKIB BHUpPILICHHS Li€i mpobiieMu €
3aCTOCYBAaHHSA 1HHOBAllIMHUX TEXHOJIOTIHA, 30KpeMa, 3aJlydeHHs HOBHX BH/IIB
CUPOBHHH, 10 CTBOPIOE  TEPEAYMOBU I  MIABUIICHHS  SIKOCTI  Ta
KOHKYPEHTOCIIPOMOXKHOCTI XJ11000YI04HHX BHUPOOIB [2].

OcTaHHIM 9acoM 3HAYHHI 1HTEpeC BUKIHMKAE 3epHOBA KyJIbTypa — Moyda, ska
MICTUTh  BHCOKY  KUIBKICTh  OllKa,  XapaKTepU3yeThCs  30aJaHCOBAHICTIO
aMIHOKHUCIIOTHOTO CKJIaay, XapuOBUX BOJIOKOH, MiHEPAIbHUX PEUYOBHH, MiIBUIIICHUM
BMICTOM OUIKIB, HEHACUUYEHUX XUPHUX KUCIOT, KJIITKOBHHM, BITaMiHIB TIpynu B,
3amiza [3, 4]. Ilon0a, mpu BUrOTOBJICHHI 3 Hel OOpOIITHA, HA BiAMIHY BiJ IMIICHUIII,
MOBHICTIO 30epirae CBOIO XapyoBY IIHHICTh. BukopucrtanHs noa0M  SK
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aNbTEPHATUBHOI CUPOBUHHU, Yy XJI10OMEKAPCHKOI MPOMHUCIOBOCTI JACTh MOKJIUBICTD
OTpUMATH NPOAYKIIIO 3 TMIABUIICHOIO XapuyoBOK IIHHICTIO Ta PO3IIUPHUTH
ACOPTHUMEHT MPOAYKTIB (PYyHKI[IOHATLHOTO MPU3HAYCHHS JJIsl CIIELIKOHTUHT €HTIB.

ToMy akTyanbHUM 3aBJaHHSIM € PO3POOJICHHS HOBUX XapUOBUX MPOIYKTIB,
30araueHux (p1310J0TIYHO AKTUBHUMH IHTPEII€HTAMH, SIKI O MOTJIM 3a0e3MeYuTH
BUTPHUBAIICTH CIOPTCMEHIB Ta BUCOKY OO€371aTHICTh BIICHKOBOCTYKOOBIIIB.

MeTo10 podOTH € PO3POOJICHHS KXKUTHBOIO XjJi0a IS CHEIKOHTHHICHTIB 3
MIJBUIIICHUM BMICTOM MIHEpaJIbHUX PEUYOBHH, 30aradye€HoOro MiHEepaTi30BaHOK
100aBKOIO HA OCHOBI COJIOJTY 371aKOBO1 KYJIbTYPHU MOJIOH.

Marepianu i meToau.

Jis oTpumaHHS 100aBKM MPOBOJWIIM MIHEpaTi3alil0 3€pHOBOI KYyJIbTYpH
LUIIXOM TPOPOLIYBaHHA ii y MiHEpaJll30BaHUX MMOXKUBHUX CEPEJOBUIIAX: BOJHUX
pozunHax coii  xpomy KyCr,O; Tta comi 1uHky ZnSOs Sk KOHTpOJIB
BUKOPHCTOBYBAJIM COJIO/, TMPOPOIICHWN Yy IUCTUIROBaHINM BoAl. BusHaueHHS
KOHIIEHTpallli MIHEpPaJbHUX PEUYOBUH Yy MPOPOLICHUX 3€pHAX MOJOH MPOBOIUIN
PEHTTeHO(ITyOPECIIEHTHUM METOJIOM.

Pe3yabTaTH 10CTiKEHD.

ExcriepyMeHTanbHO BCTAHOBJEHO, IO BHECEHHS [0 3aMOYyBaHOi BOJU
0,001%...0,002% comi cynbdaTy HUHKY CHPHUsIE HAKOMMYCHHIO I[HOTO €JIEMEHTa Y
JTAHOMY 3€pHI Ta MIPUBOAUTH JI0 IPUCKOPEHHSI MPOIECY HOTO MpopocTaHHs B 2,1...2,7
pa3u y NOPIBHSHI 13 BUXITHUM 3€PHOM.

JlochipkeHHST MO BU3HAYCHHIO BIUIMBY Ha TIPOPOIIYBAaHHS COJIi  XpPOMY
nokaszanu, mo koHueHtpaiis 0,001% com y 3amodyBaibHIA BOJI MPUBOJIUTH JI0
MIJIBUIIICHHS 1HTEHCUBHOCTI MPOPOCTaHHS JaHoro 3epHa B 1,12...1,2 pasu y
MOPIBHSHI 13 IHTEHCUBHICTIO MPOPOLIYBaHHS Y BO/II.

OntumanbHa KOHLIEHTpAIlis coyli HUHKY Yy 3aMmouyBaibHid Boai 0,002% Ta
onTUMalibHA KOHIIeHTpallist coii xpomy — 0,001%.

[IpopomuryBanns 3pilicHioBanu 3a temmeparypu 18+5°C moBITPSHO-BOASIHUM
CrocoO6oM. 3epHO TPOPOIINYBAIM JO YTBOPEHHS IAPOCTKIB JOBXKHUHOK 2 MM.
TpuBanicte mpopollyBaHHs 3epHa cTaHOBWiIa 48 roauH. XapakTEepUCTUKU
MIHEpaJIBLHOTO CKJIaJy MIHEpPaTi30BaHOTO COJIOAY MOJIOM HaBeleHo Ha puc. 1 — 3

T T T T T T T T T T T T T T T T T
2 4 ] 8 10 12 14 16 18 20 22 24 26 28 30 32 [ =)

- xeB

Puc. 1. PentrenoduiyopeciieHTHA XapaKTEePUCTUKA COJIOY 1OJI0H, POPOLIEHOT 0
HAa TUCTHJILOBAHINA BO/I.
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Puc. 2. PenrrenoduiyopecueHTHA XapaKTEePUCTHKA 3ePHA M0J10H, IPOPOLIEHOT0
Ha po3unHi ZnSO4
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Puc. 3. PenTrenogyopecueHTHa XapaKTepUuCTHKA 3epHA 1010, IPOPOLIEHOT 0
Ha po3unHi KoCr,07

3 puc. 1 — 3 BUJIHO, IO BUKOPUCTAHHA B SIKOCTI KUBUJILHOTO CEpeIOBHUIIA
PO3YHHY COJIl IIUHKY JTI03BOJISIE TIIBUIIMTH HOTO BMICT y 2,75 pa3iB, a BUKOPUCTaHHS
PO3YMHY COJII XpOMY JO03BOJIsIE 30araTUTH iM 3€pHO, aJ K€ JAHOTO EJIEMEHTY B
HAaTUBHOMY CTaH1 y CKJIaJl 3€pHa MoJION HEMaeE.

Jis  oTpuMaHHS J00AaBKM TMPOBOJWIA CYIIHHS OTPUMAHOTO COJOY 3a
temnepatypu 50...55°C npotsirom 2 roj, 0xoJyiokyBaau 10 Temmneparypu 35°C Ta
no/ApiOHIOBaNIM Ha JabopaTopHoMy MIMHKY. CHiBBIIHOIIEHHS COJIOJIB TMOJIOH,
30ara4eHux IMUHKOM Ta XpOMOM, cTaHOBmIIO 1:1.

JlocmipkyBaind BIUTMB KiJTBKOCTI J100aBKM Ha (i3uko-ximiuni (tabm. 1) Ta
OpraHOJICTITUYHI TOKA3HHUKH 30aradeHoro xiiba. Jlo6aBky BHOCHIN y KITbKOCTI 5, 10,
15, 20% no Macu JKHTHHOTO OOPOIITHA, IO HJIe Ha 3aMiC TiCTa.

B sikocTi KpUTEpiiB OIIHKK OPTraHOJICITUYHUX BIACTUBOCTEH Oyl BUKOPHUCTaH1
Taki MOKAa3HUKH, SK 30BHINIHIA BUIIISL BUPOOY, CTaH CKOPWMHKH, CMaK 1 apomar,
dbopma BHUpOOY, MOPUCTICTh, CTaH M'SKYIIKH. BHUsABIEHO, 10 BCl 3pa3Ku MaloTh
SICKpPaBO BUPAXEHUM CMaK 1 apoMart, MaloTh MpaBWwiIbHY (popMy. 3pa3ku 13 BHECEHOIO
n00aBKOK MarTh Oulbll NpuBadIKMBY (OpPMY 1 30BHIIIHIA BUIIIAL, XOPOIIY
PIBHOMIPHY MOPUCTICTh, 0€3 MYCTOT Ta YUIIIbHEHB.
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Taoauuga 1.
®dDizuko-xiMiuHi MOKA3HUKH JKUTHLOI'0 XJIi0a B 3aJ1€;KHOCTI BiJ KiJILKOCTI
BHECEHHS 100aBKH

[Toka3nuk, % Kontpons | KinbkicTs go6aBku, % 10 Macu O0poIIHa
5 10 15 20
Bousoricth 50 48 46,5 45 4 45 4
KucnorHicth 6 45 4.0 3,6 3,6
ITopucricth 58 62 65 69,7 69

I3 Tabmuii BuAHO, 1O BHECEHa a00aBKa 3HIKYE BOJOTICTh Ha 4...4,6%,
KHUCJIOTHICTh Ha 2...2,4 Tpaj. Ta CIPHUsAE MOJIMIIEHHIO TTOPUCTOCTI TOTOBOTO XJIi0a.
Bcranosneno, mo ontuManbHa KUIBKICTh BHECEHHS 0OaBKU y XJi0 ckiamae 15 —
20% mo macu GoporHa.

OTtpuMane OOpOIIHO 13 MPOPOIIEHOTO 3€pHA MOJIOW IMO3UTHUBHO BILJIMBAE Ha
OpraHoJIENTUYHI Ta (P13UKO-XIMIYHI MOKa3HUKH AKOCT1 XJI1000yJI0YHUX BUPOOIB.

Po3pobieni pernentypu SKUTHROTO XJii0a, 30aradeHoro HamiBhaOpukaTom
MiHEpaJIi30BaHOI0 3epHa 1moyiou (Tab.2).

Taoauus 2.
Penentypu ;KUTHBOI0 XJ1i0a, 30arayeHoro HaniBgpadpuKaToM
CupoBuHa Penienitypa, %
1 2

OOPOIITHO )KUTHE /5 70

noOaBka 15 20

TPIKKI 3,5 3,5

ClJIb 1,0 1,0

3aKBackKa 55 55

Pazom 100,0 100,0

3a  peHTreHo(IyOpPECIEHTHOK  XapaKTePUCTHKOI  po3poOsieHOro  xjiba
BCTAHOBJICHO, 1110 Y TTOPIBHSIHHI 3 KOHTPOJIEM BMICT Xpomy 3pocTae i3 0,5 MKr/T 10 8
MKT/T, @ BMICT IMHKY — 13 15 10 23 MKT/T.

Takum ynHOM, OYB po3po0OsieHHNN HOBUM BUJ XJi0a, 30araueHuii 100aBKOO Ha
OCHOBI MIHEpATi30BaHOTO 3€pHA IMOJOU, SKUM JO3BOJIIE BUPIIMIUTH MPOOIEMY
3a0e3MeUYeHHs] HaCENIEHHS MPOIyKTaMu, 30aradyeHuMH MiHEpaJbHUMU PEUOBUHAMH,
TaKOX PO3IIUPUTH ACOPTUMEHT 03/I0POBUOI MPOAYKITIT JJISI CIIEIIKOHTHHT €HTIB.
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Abstract. The paper substantiates the prospects of using the mineralization of cereals, namely
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Anomauin. B ymosax Jlicocmeny 3axiono2o 0onociene 00pooOienHs HACIHHSA PINaKy 03UM020
peaynamopom pocmy «Bepmutiodicy 3a onmumanvHux Hopm eucigy 0,8 MaH/2a CXOHCUX HACIHUH
pinaky ozumozco copmy Yepemow ma 0,6 man/ea cxoocux HaciHun 2iopudy Mepcedec, cnpusno
pocmy i po3eumky pocCiuH 3abe3nedeHo 8 OCIHHIU nepiod 30iNbUeHHs BUCOMU DOCIUH, PO3IMIDY
KOpeHegoi cucmemu, Cyxoi macu OOHIEI pOoCIUHU MA 3MEHUEeHHs BUCOMU KOPEeHeBOi WUUKU HA
Dpi8HeM IpYHmM).

Kniouogi cnoga. pinak, nonvoga cxodcicme, 6ucoma pociuH, KOpeHesa cucmema, cyxa maca
DOCTUH.

Beryn.

B Vkpaini pinak ctaB ogHUM 13 Jkepen popmyBaHHS e(pEeKTHUBHOI TISIbHOCTI Ta
npuOyTKOBOCTI CLIbCHKOTOCTIOAAPCHKUX MIANPUEMCTB 1 Ha BIAMIHY BIJ 1HIIUX
EKCIIOPTHO-OPIEHTOBAHUX KYJbTYp € IIIHHUM TONEPETHUKOM, SIKHM MOKpaIlye
arpoi3uyHi BIACTUBOCTI Ta (hiTocaHiTapHUM cTaH IpyHTy [1, 2]. OgHak 3a ocTtaHHI
POKH B OUIBIIIOCTI TOCIIOAAPCTB YPOXKAHHICTh CTaHOBUJIA Jule 2,3-2,8 T/ra. B Toii ke
yac BITUM3HSHI Ta 3apyOiKHI COpTU 1 TiOpuau, siKi 3aHeceHl B [lepkaBHuil peectp
COpTIB MalOTh MOTEHIIabHY BpOXKaNHICTH 4-6 T/Ta.

Hopma BuciBy — 1€ 0JMH 3 HAWBaXJIMBIMIMX €TamiB (OpMyBaHHS IIUTbHOCTI
POCIIMH, SIKMH BU3HA4Ya€ iX PiBEHb 3UMOCTIMKOCTI, pOCTY 1 PO3BUTKY B OCIHHIN Ta
BECHSIHO-JIITHIA MEpioJ, M0 TEOPETUYHO OOIPYHTOBAHO Oararbma JIOCIITHUKAMHU,
3okpema @.M. Kynepmanowm, I.I. Cunsirinum, P.I". Tapeesum Ta iH. [3, 4].

Benukwuit BIJIMB Ha HOpMY BUCIBY Ma€ COpTOBUIA TuIl. J1Jis TiGpHIiB MOPIBHSHO 3
BUIBHO IBITYYHMH JIIHIMHUMH COpPTaMH 3aJIC)KHO BIJI MICIIS BHUPOIIYBAaHHS MOXHA
3HIKyBaTu HopMy BHCIBY Ha 20-30 %, dyepe3 mo psijg BUEHUX BBAXKAIOTh, IO
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ONTUMAJILHOIO HOPMOIO BUCIBY pinaka o3umoro ais coptiB 0,8-1,0 miH cx. Hac./ra,
riopuais 0,6-0,8 mutH cX. Hac /ra [6, 7].

Hocnian mpoBeneHi B bijmopycii miaTBepaniy, njo HopMa BuciBy Oinbiie 120
CXOKMX HAaCiHMH Ha | M? He Cpuse MiIBMILEHHIO yposKaiHOCTI [6].

Bcranosioroun HOpMHU BHCIBY HACiHHS JIaHOI KyJIbTypy HEOOX1IHO BUXOAUTH 13
KOHKPETHUX YMOB perloHy Horo BHUpPOIIyBaHHs, OCOOJIMBO 3 MOXJIMBOI TPUBAJIOCTI
BEreTalliifHoro mnepioxy i coproBoro ckiamy. Tak, B ymoBax 3aximHoro Cuoipy
ONTHMAJILHOIO € O1/IbII BUCOKA T'ycToTa cTosgHHsA — 130-150 pocmun/m? [8].

Bueni 1 cnemianictu komnanii «Dekalb» st cBoix ribpumiB pimaka 03UMOro
PEKOMEHYIOTh HOPMU BHCIBY 3aJIeKHO BiJl CTPOKIB IOCIBY, a caMme: MPU PaHHbOMY
(5-10 cepmus) — 0,4-0,45 maH cx.Hac./ra , npu onTuMainbHomy — (10-20 ceprus) —
0,45-0,5 miH cx.Hac./ra, 3a mi3Hix nmociBiB (20-30 ceprus) — 0,5-0,6 MaH cx.Hac./ra.
[Ipy HecnpusATAMBUX KIIMATUYHUX yMOBaX MOJKJIMBE 3MILIEHHS CTPOKIB B OIK
mi3Himux Ha 5-10 guis [9].

B ocranni pokm B 06arathbox KpaiHax CBITY 3pOCTa€ HAyKOBUW 1 TMPAKTUIHUI
1HTEpEC JI0 PETYJISATOPIB POCTY 1 PO3BUTKY POCIWH. 3aCTOCYBaHHS iX B POCIWHHUIITBI,
CaJIBHUIITBI Ta JICIBHUIITBI Ja€ PE3yJIbTaTH, SKUX HE MOXHA JOCSITHYTH IHIIAMU
METOJaMH 1 CTa€ OJHHUM 13 OCHOBHUX pE3epBIB 30UIBIIEHHS BpPOXKANHOCTI
cibchKOTOCTIONApChkuX KynbTyp [10, 11, 12].

AHanii3 diTepaTypHUX JDKEpen CBIIYUTh MPO Te, IO NUTAHHSIM IIUPOKOTO
3aCTOCYBAHHS PETYJISTOPIB y 3eMJIEPOOCTBI MPUAUISIETHCS BEIMKA yBara B OLIbIIOCTI
€KOHOMIYHO pO3BUHEHUX KpaiH cBity: Opanmii, Benukiii bpuranii, ®PH,
[IBetinapii, Anowii, Kurai Ta iHImmMx, a B ocTanHi pokH i B Ykpaiui [13, 14].

3acTocyBaHHS PETYJSATOPIB POCTY JO3BOJISIE SIKOMOTa TMOBHILIE peali3yBaTH
MOTEHIIIMHI MOKJIMBOCT1 POCJIMH, 3aKJajeHl B T€HOMI IMPHUPOJOI0 Ta CEJICKIIEH,
peryJIloBaTU  CTPOKH  JIO3pIBAaHHS, TOJIMIIYBaTH  SAKICTh 1  301IbIIyBaTH
IPOAYKTUBHICTh CLIBCHKOIOCHOAAPCHKMX KyJIBTYp. IX 3acTOCYBaHHS ITiJBHUIIYeE
€(EeKTUBHICTh  CUIbCHKOTOCIIOAAPCHKOTO  BHPOOHULITBA  3aBIASKU  MOKJIMBOCTI
3MeHIeHHsT Ha 25-40 % HopM BuUTpaT (YHTIUMIIB 1 1HCEKTUUUAIB MPHU IXHBOMY
KOMILJIEKCHOMY 3aCTOCYBaHHI 3 PETyJSITOpaMd POCTY POCIUH TIPU JOTMOCIBHIM
0o0poO11i HaciHHS 1 (piTOCaHITApHUX OOpPOOKAX TMOCIBIB MPOTH IIKIIHUKIB W XBOpPOO
[10, 12]

BmuuB perynstopiB pocTy pOCIHH 3a Pi3HHX CIIOCOOIB 3aCTOCYBaHHS, Ha PICT,
PO3BUTOK 1 YPOKAWHICTh CUIbCHKOTOCIOAAPCHKUX KYJIbTYP BUCBITICEHO B Mpalsix
BITUM3HSAHUX Ta 3apyOoikHux BueHux C.II. Ilonomapenxka, LII. Menbnuk, O.b.
Tumodiituyka, FO.1. Bypsxka, [.I. Knumenka, }0.C. Orypuosa, O.I1. Bonomnyk Ta iH.
[13, 14, 15].

Arpo3axo/ioM, SIKUM MOXXHa MIJABUIIUTH BPOXKAWHICTh POCIMH € JIOMOCIBHE
00poOJnieHHs1 HaclHHA. BOHO € HalinepiyuM Ta HalBa)XIMBILIMM €TaroM Y TEXHOJIOTIi
BUPOIIyBaHHS PIMaKy 03UMOTO 1 JI03BOJIsiE€ 3a0€3MEUUTH ONTUMATILHUN TOPMOHATBHUIMA
Oamanc pociunu. JlomociBHE 0OpOOJICHHS HACIHHS JI03BOJISIE IMIBUINUTH E€HEPTII0
MPOPOCTAHHS, CXOXKICTh POCIHMH Ta CTIAKICTH /10 HECHPHUSATIMBUX IMOTOJHUX yMOB
[16].

Jlyist 3a6e3nedeHHs akTUBHOTO CTapTy, (POpMyBaHHS MIITHOI KOPEHEBOI CUCTEMU
Ta I JOCSITHEHHS IIBUAKUX Ta BHPIBHSIHHX CXOMIB € PETYJIATOp pOCTY
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«Bepmuiiomicy BupoOHuirrBa IIIl «biokoHBepcis» — TyMiHOBUH mpemapar mjis
MMOCWJICHHSI POCTY, PO3BUTKY POCIHH Ta JOCATHEHHS iX CTIMKOCTI 0 HECIIPUSATINBUX
YUHHUKIB. 3aCTOCOBYETHCS MIpenapar i KOHTPOIIO TOPMOHAIBHOTO OaJlaHCy Ta Io-
CTIHHOTO POCTY KOPEHEBHX KiHUYMKiB. KpiM perymsiii ctpecy mpenapaT 3abesneduye
Kparie MpopoCTaHHs HaCiHHS Ta MiJCHIIIOE PO3BUTOK pociuHu [13].

OpraniuHi KUCJIOTH Ta AaMIHOKUCIOTH, SKI MICTITh B «Bepmmitomicy
MOKPAIYIOTh 3aCBOEHHSI MIKPOEJIEMEHTIB Yepe3 JIMCTOBY MOBEPXHIO 1 iX MOAambIie
MEePEMIIICHHS] POCIIMHOI0, a TaKOX CHPHUSIOTh aKTHBi3allii O10XIMIYHUX MPOIIECIB 1
3aXUCHUX (QYHKLIH pociuHHOrO opranizmy. [lis perynastopa pocty pOCIHH
«Bepmuitonic» HampaBlieHa HA CTUMYJIIOBAHHS IPOPOCTaHHS HACIHHS, (DOTOCUHTESY,
TPAHCIIOPTY PEYOBUH, (HOPMOYTBOPIOIOUI TIPOIECH, CTIHKOCTI 10 ablOTHUYHUX
(Hecraya BOJM, HU3BKI UM BHCOKI TEMIIEpaTypH MOBITPs) Ta O10TUYHUX (PaKTOPIB
(YpaskeHHs1 XBOpoOaMHu, MOIIKOIKEHHS IIKiaHuKamu) [13, 14].

OpmHak MOCHTIKEHb 10 BHUBYCHHIO BIUIMBY JOTOCIBHOTO OOpOOJICHHS HACIHHS
pinaKy 03UMOTO PETYIATOPOM pocTy «Bepmmuiionic» 3a pi3HHMX HOPM BHUCIBY Ha HOTO
PICT 1 PO3BUTOK POCIWH pillaKka O3MMOTO B OCIHHIA TEpioJi B YMOBax 3axigHOTO
Jlicoctemy mpoBeneHO HEIOCTaTHHO, a TOMY METOI0 HAIMX JOCTIIKEHb OYIo
BHBYCHHS BIUIMBY JOMOCIBHOIO OOpPOOJICHHS PIMaKy O3UMOIO PETYISATOPOM POCTY
«Bepmuiionic» Ta HOpM BUCIBY Ha PICT 1 pO3BUTOK POCIUH piMaka 03UMOTO B OCIHHIM
nepioa B ymoBax 3axigHoro Jlicocrermy.

Marepiaj Ta METOAH JTOCJTIIKEHb.

JocmipkeHHs: BukoHaH1 BrpoaoBxk 2017-2019 pokiB Ha JepHOBO-MIA30IUCTUX
IpyHTax gociigHoro mnoiis [IpukapmaTchkoi JepKaBHOI CUIbCHKOTOCTIONAPCHKOT
nocmianoi ctaniii ICI' Kapnarcekoro periony HAAH, saxi mictate 2,8 - 3,0 %
rymycy, 77 - 82 MI/KT Jy»XHOT1JIpoJii30BaHOro azoty, 113 - 120 mr/kr pyxomoro
dbochopy, 132 - 138 mr/kr oOminHOTO Kauto, pHcom — 5,5 - 5,9.

ArpoTexHika, KpiM JTOCTIPKyBaHUX (PaKTOPIB, 3aralbHONPUNAHATA ISl PETIOHY.
BuByaiu Hopmu BuciBy pinaky oszumoro (0,6 mun/ra; 0,8 mun/ra; 1,0 mun/ra) Ta
CIocoOM 3aCTOCYBaHHSI PETyJISATOpa POCTy pociuH «BepMmuiiomicy: mepenrnociBHe
o0poOJnieHHsT HaciHHSI — 5 J/T; OJIHOpa3oBe OOMpUCKYBaHHS — 4 J/ra; JABOpPA30BE
oOIpUCKYBaHHSI POCJIMH 111 Yac Bererarii — 4 ji/ra.

BuxigauM MarepiaJioM I TPOBEASHHS JOCTIKEHb OyJIO HACiHHS pilaka
o3umoro copty Yepemomr Ta Tibpuma Mepcenec. IlonpoBi gocmiam 3akiajeHO B
YOTUPHUPA30BIl TOBTOPHOCTI BIMOBIIHO 10 METOAMKH JOCTIIHOT cripaBu [17, 18].

Pe3yabTaTn 10CiIKEeHD.

Jlist opMyBaHHS BUCOKHX BPOJKAiB 3e€pHA pilmaka 03MMOTO BKIIMBE 3HAYCHHS
Ma€e OTpUMAaHHS JPY>KHIX 1 CBO€YaCHUX CXOJiB. Ha mMONbOBY CXOXKICTh HACIHHS
BIUTMBA€E 0arato YMHHUKIB 1 HAWBAXKJIMBIIIUMH Cepel] HUX € 010J0T14HI 0COOIMBOCTI
COpPTY YU Ti0Opuy, piBEHb MIHEPAJILHOIO KUBJICHHS, HASIBHICTh BOJIOTH B IMIOCIBHOMY 1
OpHOMY TIapi IPYHTY Ta 1H. 1y OLIBIIOCTI BUMAKIB ICHYE TpsiMa 3aJIEKHICTh MIX
MOJILOBOIO CXOJXKICTIO HACIHHSA Ta yposkaiHicTio mociBiB [7]. I'ycrota mociBy €
BOXJIUBUM (akTopoM (OpMYBaHHS YPOKAWHOCTI BCIX CUIBCHKOTOCIIOAAPCHKUX
KyJbTyp. ONTUMaIBHOIO JJI KOKHOTO COPTY YM TIOpUy B KOHKPETHUX IPYHTOBO-
KJIIIMAaTUYHUX YMOBax € Taka T'yCTOTa POCIIMH, sika 3a0e3nedye MaKCUMAaJIbHY IXHIO
(OTOCUHTETUYHY 1 CUMOIOTHYHY [IsUTbHICTb, POAIOYOCTI, PICT 1HAUBITYaIbHOI
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IPOAYKTHBHOCTI POCIIHH 1 (hOpMyBaHHS BUCOKOI BpokaliHOCTI HaciHHs [19].

[TosiBa ApyXHIX CXOMIB pilmaka 0O3UMOTO YacTO € BUPIMAILHUM YHHHHUKOM
oJIepKaHHS BHUCOKOTO BPOXKAK 1, HA MYMKY 0aratboX IOCIHITHUKIB, PETYyJIATOPH
pOCTYy  pOCIMH MAalOTh  Oe3mocepenHili  BIUIMB HA  CXOXICTh  HACIHHSA
CLITBCHKOTOCTIONAPCHKUX KYJBTYp [5]. BBemeHHs B 6aKOoBYy CyMilll perysiITOpiB pOCTY
(moeqHAHHS MPOTPYHHUKA 3 PETYJIATOPAMHU POCTY POCIHH) 301bInye €()EeKTUBHICTH
J0TIOCIBHOTO 00pOoOeHHs HaclHHSA. Perynaropu miacuiIoTs MeTaboIIuHI TPOLECH,
CTIAKICTh POCIHMH JIO0 CTPECIB, 30UIBIIYIOTh YPOXKaWHICTh 1 MOKPAIIyIOTh SKICTh
npoaykiii [16]

JlocTi/DKEHHSIMH ~ BCTAHOBJIGHO, IO 3aCTOCYBaHHS PETYJATOPIB  POCTY
«Bepmuiiomic» B TEXHOJOTISIX BHUPOIIYBaHHS pinaka o3UMOro copTy Yepemorn
3HaYHO BIUTMBAJIO Ha TMOJIBOBY CXOXICTh Ta TYCTOTY CTOSIHHS, TP HOPMax BHCIBY
0,6; 0,8; 1,0 min/ra cxoxux HaciHuH (Tad. 1).

Taoauus 1
IHonboBa cxokicTh pinaka 03uMoro copry Yepemou 3aj1e;H0 Bil HOPM BHUCIBY i
JAOMOCIBHOTO 00P00JICHHSI HACIHHS PeryJsTopoM pocty «Bepmuiiogicy»
(cepenne 3a 2017-2019 pp.)

K-ctp pocnun, IloBHi [TonsoBa
BapianT CXOJIH, IIT./M? CXOXKICTh, %
06 | 08 | 1,0 | 0,6 | 08 | 1,0
1. KonTpoJib 49,7 | 68,0 | 82,7 | 82,8 | 85,0 | 82,7

2. JlonociBHe 00poOICHHS
«Bepmwuitomicy (5 /1)

3. OnHopa3oBe OOMPUCKYBaHHS
«Bepmuiiosic» (4 n/ra)

4. JlonociBHe 00poOaeHHs (5 1/T) 1
0JIHOpPa30Be OOMPUCKYBAHHS 53,7 | 71,4 | 87,3 | 89,9 | 89,2 | 87,3
Bepmutionicy (4 n/ra);

5. JIBopa3zoBe OONpHCKYBaHHS
«Bepmutionic» (o 4 ni/ra);

6. JonociBae oOpobsienHs (5 /1) 1
JIBOpa30Be OOMPUCKYBAHHS 55,0 | 72,0 | 87,7 | 89,4 | 90,0 | 87,7
«Bepmwuitonicy (mo 4 n/ra);

53,0 | 71,7 | 83,0 | 88,3 | 89,6 | 83,0

52,3 | 68,0 | 84,0 | 87,2 | 85,0 | 84,0

51,3 | 69,0 | 83,0 | 853 | 86,3 | 83,0

JlocmipkeHo, 1o, HaWKpamia IOoJbOBa CXOXICTh pilaka O3UMOT0 COPTY
UYepemor - 89,6- 90,0%, abo Ha 4,2-5,0% Oinbiia 10 KOHTPOIIHO, OyJia Ha BapiaHTi,
Jie¢ TPOBOJUIM JOMOCIBHE OOpOOJICHHS HACIHHS PETYJISATOPOM POCTY POCIUH
«Bepmuiionic» B 1031 511/T, 32 HopMu BuUCiBy 0,8 MiIH/Ta.

BceranoBneno, mo Ha yciX BapiaHTax, A€ MPOBOAM JOIMOCIBHE OOpOOIeHHS
HACIHHSI PETyJATOpOM pocTy «Bepmwuiiomicy 30uIbIIyBajacsi T'yCTOTa CTOSIHHS Ta
MOJIbOBA CXOXKICTh HACIHHS 3a CIBOM pinaka o3uMoro riopuay Mepcenec 3 HOPMOIO
BuciBy 0,6; 0,8; 1,0 miH/ra cX0kuXx HaciHUH (Ta0I1. 2).

BcranoBneHo, 1Mo B cepeHROMY 3a POKH JOCIIKEHb HaWKpallll MOKa3HUKHU
MOJIbOBOI CXOKOCTI HaCiHHSA pinaka o3umoro riopuay Mepcenec 88,3-90,4% abo Ha
2,8-6,5% Oinbire koHTpOTIO, Oyia Ha BapiaHTax Ne 2,4.6, 1e MPOBOAWIN JOTOCIBHE
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00poOJICHHSI HACIHHA PEryJasTopoM pocty «Bepmuiiomic» B 1031 S1/T 3a HOpMH
BuciBy — 0,6 MJIH/Ta BCXOKHX HACIHUH.
Taoauusa 2
IHoaboBa cxoxkicTh pinaka o3umoro riopuay Mepcenec 3a/1eKHO Bil HOpM
BHUCIBY i J0IIOCiBHOT0 00p00JIeHHS HACIHHS PeryJsitropom pocrty «Bepmmuiiogic»
(cepenne 3a 2017-2019 pp.)

K-cTb pocaun, y

i . IlonboBa
(asi MoBHI CXO/H,

Bapiant ) CXOXKICTb, %
IT./M
06 /08 | 10 | 06 | 0,8 | 1,0
1.KoHTpoib 50,3 [ 69,3 | 83,0839 | 826 | 83,0
2.[loniociBHe 00po6ieHHs «Bepmuitomicy

(5 /1) 53,0 | 69,0 | 85,3 | 88,3 | 86,7 | 85,3

3.0aHOpa3oBe OONPUCKYBAHHS

«Bepwmuiiogicy (4 n/ra) 51,0 1 67,3 | 83,7 | 84,3 | 84,2 | 83,7

4. JlontociBHe 0Opo6sieHHs (5 11/T) 1 0AHO-
pasoBe oOnpucKyBaHHs «Bepmuiioicy» 53,7 | 68,7 | 86,0 | 89,5 | 859 | 86,0
(4n/ra)

5.JIBopazoBe oONpUCKyBaHHS

«Bepmuitomic» 51,3 | 67,3 | 84,3 | 84,7 | 84,2 | 84,3
(mo 4 n/ra);

6.lomnociBHe 0OpobaeHHSs (5 1/T) 1

JIBOpa30Be OOMPUCKYBAHHS 54,0 | 70,0 | 86,0 | 90,4 | 88,1 | 86,0

«Bepmwuitonicy (o 4 n/ra);

Psin BYeHUX yCHilIHY MNEPEe3UMMIBIIIO IMOCIBIB  pillaka O03UMOT0 IOB'SA3YIOTH 3
ONTHUMAJIbHUMH TapaMeTpamMu pPO3BUTKY POCIMH HAa Yac 3aKIHYEHHS OCIHHbOI
Bererarlii. BaxxinBo, mo0 B oCiHHIN niepioa chopMyBaivcs MOTYKHI POCIUHM, TPOTE
He nepepoctanu. [Ipu BUOOpPI onTHUMaNbHOI HOPMHU BHUCIBY HEOOXIJTHO BPaxOBYBaTH
HACTYIHI (aKTOpU: MICIle BHUPOIIYBaHHs, CTPOK IMOCIBY, SKICTh MEPEINIOCIBHOTO
0OpOOITKY IpyHTY, TEXHIKY IOCIBy, MOroJHI yMOBH 1 copToBuil Tum. ['ycroTa
CTOSIHHSL POCJIMH pillaka 03MMOTO 1CTOTHO BIUIMBA€ HAa BUHECEHHS POCIMHAMU TOUYKU
POCTY B OCIHHIH MEpio] 1 pPO3BUTOK KOPEHEBOT CUCTEMHU, a 11€ MA€ MPSIME BITHOIIICHHS
710 3MMOCTIHKOCTI Ta MPOYKTUBHOCTI pociuH [19].

VY4eHi 1 MpakTUKU BBa)KarOTh, IO JI0 KiHIIS OCIHHBOI Bererarii piraK O3uMHUi
Ma€e MaTu Taki 010METPHUYHI XapaKTEPUCTUKU: KUTBKICTh JOOpE PO3BUHYTHX JIUCTKIB
6-8, miameTp KopeHeBoi MUHKH - 8-12 MM, po3TanryBaHHSI TOYKU POCTY — HE BUIIE 2-
3 cM, BMICT pPO3UYMHHUX ILYKPIB y COKy pociuH — y Mexax 20-25 %, 06e3
3aXBOPIOBaHb, OYp'sHIB Ta 03HAK JIeIIUTY eIeMEHTIB [6].

JlocmiKeHHSIMU BCTaHOBJIEHO, 10 Ha BapiaHTax Ne2 No4, No6, ne mpoBOAMIH
JOTIOCIBHE OOpOOJICHHS HAClHHS  pilmaka o3uMoro copty Yepemomr Tta ridpuiy
Mepcenec peryastopoMm pocty «Bepmuiiogic»(51/T) 3a paxyHOK MOJIMIIIEHHS €Heprii
MIPOPOCTAaHHS, CXOH MOSIBISUTACS Ha 1-2 paHiiie, HK Ha BapianTtax 1,3,5, e HaciHHS
pinaky o3uMoro 0yia0 HeoOpoOieHe perynsaTopoM pocty «Bepmuiiomic»
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JloniociBHe OOpOOJICHHS HACIHHS pilMaKa 03UMOTO copTy Yepemollnl 3HAYHO
BIUTMBAJIO HA PICT Ta PO3BUTOK POCIIHH B OCiHHIH mepiof (Tabdi. 3).
Taboanusa 3
OCHOBHI IOKA3HUKH POCTY i PO3BUTY POCJIMH pinaka 03uMoro copry Yepemoin
HA 4ac NPUNNHEHHS OCIHHBOI BereTailii 3aJ1eKH0 Bi/l I0MOCIiBHOT0 00p00JIeHHS
HACIHHS peryJiiTopom pocrty «Bepmmuiionic» i Hopm BHUCiBY
(cepenne 3a 2017-2019 pp.)

Bucora pociua Hossxuna Cyxa maca Bucora
Bapi CBI/)[ ’ KOPECHEBOI OC}J;HH M KOPEHEBOI
aplatt CHCTEMH, CM p » IP ITHIAKA HaJ

06 08|10 /|06 08 10 06 |08 1,0 | 0,6 08 | 1,0
23,624,9|23,7/10,0/105| 9,7]123[129|119| 2,7 | 25| 26
27,8128,3/269|13,7(14,1|133]196(20,1/187| 24 | 23 | 25
22,6251(239/10,3/106| 9,9]123[131|118| 25|23 |23
28,0285(27,0|136/14,1]13,2]19,7|20,0/185| 25 | 24 | 24
23,8/23,6/23,7/10,3[10,5[10,1]12,3]13,1(119| 25 | 23 | 24
6 28,0285(253|13,8/14,2/13,2]198(20,3|189| 25 |24 |25

Bapiaumu: Nol — Koumponw; Ne2 - Jlonociene 0bpobaenns «Bepmutiodicy (5 i/m); Ne3 - Oonopazose
obonpuckysanns «Bepmutiodicy (4 a/ea); Ned - Jlonociene obpobnenns (5 a/m) i oOnopazoge
obonpucxysanns Bepmutiooicy (4 1/ea); NeS - [leopazose obnpuckysanus « Bepmutiodicy (no 4 n/ea); Neb
— Honocisne obpobnenns (5 1/m) i 06opaszose oonpuckysanns «Bepmuiiodicy (no 4 n/2a);

Ol | W DN~

JlonociBHe 0OpOOJICHHST HACIHHS pilaka O3MMOr0 BIUIMBAJO 1 HAa OCHOBHI
MOKAa3HUKU POCTY 1 PO3BUTKY POCIMH B OCIHHIM Tepioj(BUCOTa POCIHH, JOBXKHHA
KOPEHEBOI CHUCTEMHM, CyXa Maca OJHIEl POCIMHM Ta BUCOTA KOPEHEBOI IIWUKU HaJl
piBHEM IPYHTY)

PesynbpTaT nociipkeHb MOKaszanM, 1Mo y BapiaHTax 2,4,6, 1€ NPOBOIUIN
JIOTIOCIBHE 0OpOOJIEHHS HACIHHS pilaKka 03uMOro copty Uepemorn B OCIHHIN nepioj
PICT 1 PO3BUTOK POCIMH 3HAYHO MOKPAIyBaBCs B MOPIBHSAHHI 3 BapilaHTamH, J€ He
MIPOBOJIMJIN JIOTIOCIBHE 0OPOOJICHHSI HACIHHS PETYJISITOPOM pocTy «Bepmuiiomicy. Tak
Ha [UX BaplaHTax BHUCOTA POCIWH HA 4Yac MPUIUHEHHS BereTallii mpu HOPMI BHCIBY
0,8 mia/ra cranoBmia 28,3-28,5 cm, mo Ha 3,4-3,6 cM OuIbIle, HDK HA BapiaHTax, Je
HE MPOBOJWIIN JIOTIOCIBHE OOpPOOJIEHHS PEryJISTOPOM pOCTy pociuH «Bepmwuiiomicy.
Ha mux BapiaHTax J0OBXHHA KOPEHEBOI cucTeMu KoiuBanacs Big 13,7 cm 1o 14,0 cm,
BHCOTa KOPEHEBOI IIMIKKA HaJ piBHeM IpyHTY 2,4-2,5 cM, MOBITpSIHO-CyXa Mmaca
pociuH crtaHoBuia 19,8-20,1r, mo 3HayHO OUIBIIE HIXK Ha BapiaHTax, JIe¢ HeE
MIPOBOAMIIM JIONIOCIBHE 0OPOOJICHHSI HACIHHS PETYIIATOPOM pocTy «BepMuiiomicy.

Pict 1 po3BUTOK pocnuH pinaka o3uMoOro riopua Mepcenec B OCIHHIN mepiof
HaBeAeHO B Ta0uIl 4.

BcTranoBneHo, 1m0 TeHACHIlIS 3MEHIICHHS JllaMeTpa KOPEHEeBOi MUMKK Oyia Ha
BapiaHTaxX 30UIbIIICHHS HOPMH BHUCIBY 1 OCOOJIMBO Ha BapiaHTaX, A€ HE MPOBOIUIU
JI0TIOCiBHE OOPOOJIEHHS HACIHHS pillaka 03UMOT0 PETyJIiTOpoM pocty «Bepmuiioaicy,
1€ 3B'A3aHO 3 TUM, L0 Ha 3arylIeHUX MOCIBaX POCIMHHU Tipilie PO3BUBAIOTH KOPEHEBY
MUKy, fKa € JIy)Xe BaXJIMBAM OPraHOM HAKOMWYEHHS 3alacHUX MOKUBHUX
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PEYOBHMH, SIKI HEOOXIJIHI B MpOIECi MEpPe3uMIBIl POCIUH 1 OCOOJMBO Ha IMOYATKY
BecHsHOT Bererarii. Jlo6pe po3BuHYTHI KOPIHBb 3a0e3edy€e MOKIUBICTh POCIHUH J0
BIJIPOCTaHHS BECHOIO, IO OCOOJIMBO MA€ 3HAUYECHHS B YMOBAaX HECHPUATINBOL 3UMIBII.
Kopinb, TUCTS 1 KOpeHeBa IMHKKa pOCIUHU pilaka 03MMOTO PO3BUBAIOTH TIIBKHU MPH
ONTHUMAJIbHIM TYCTOTI CTOSHHA B IIOCIBaX, MAarO4HM JOCTAaTHbHO BEJIMKY IUIONLY
KUBJICHHS.
Taoauusa 4
OCHOBHI MOKa3HUKH POCTY I PO3BHUTY pinaka o3uMoro riopuay Mepceaec Ha yac
NPUNMHEHHA OCIHHBOI BereTaiii B 3aJ1€KHOCTI BiJI I0MOCIBHOT0 00po0JIeHHSI
HACIHHSA peryJiaTopom pocry «Bepmmuiiogic» i Hopm BuciBy (cepenne 3a 2017-

2019 pp.)
JloBxrHa Bucora
Bucora pocnum, . Cyxa maca .
Bapi oM KOPEHEBOI OO ThAM KOPEHEBO1
aplaHT CUCTEMH, CM P » TP [IAIIKA HA/T

o6 0810, 06|08 |10|06|08|10|06/|08]| 1,0

23,1]1225(22,2|110/105/10,4]121|118|115|24 |25 | 26
28,026,1|255|13,4/13,0(12,7|18,7|183/181|23 |23 | 24
23,0[224(22,1/10,7/10,3/10,1]123|12211,7|/23 |24 | 25
27,71265(24,5|13,4/13,3[12,6|19,018617,7|22 |23 | 24
28,2|22,6/22,3/10,6[10,4]10,1]123(12,1|11,7|26[23| 22
6 28,1]26,7[256|13,7/13,2/128]19,6[19,0/183|22 |23 | 24

Bapianmu: Nel — Koumponw,; No2 - Jlonociene 06podnenns «Bepmutiodicy (5 1/m); Ne3 - Oonopaszose
obonpuckysanns «Bepmutiodicy (4 a/ea); Ned - Jlonociene obpobnenns (5 a/m) i oOnopazoge
obonpuckysanns Bepmutiodicy (4 1/ea); NeS - [leopazose obnpuckysanus « Bepmutiodicy (no 4 n/ea); Neb6
— Honociene obpobnenns (5 1/m) i 0opaszoee oonpuckysants «Bepmuiiodicy (no 4 n/2a);

Ol | W DN -

BucHoBku.

Ha ocHoBI pe3ynbTatiB gochiigxeHb mpoBeaeHux Brpoaoxk 2017-2019 pokis B
yMoBax Jlicocteny 3axilHOTO HaMH BCTAaHOBJIEHO, IO JOMOCIBHE OOpOOICHHS
HaCiHHS pillaka 03UMOTO PETYJATOpOoM pocTy «Bepmuiioaic» 3a oNTUMAIBHUX HOPM
BuCiBy 0,8 MJIH/Ta CX0XMX HACIHUH pinaky o3umMoro copty Yepemom ta 0,6 mian/ra
CXO0XHUX HaclHUH Ti0puay Mepcenec cripusijio pocTy 1 po3BUTKY pociud 0,8 miH/ra
CXOXUX HaciHuH pinakf o3uMoro B OCiHHIN mepiog — 3a0e3nedeHo 30UIbIICHHS
BHCOTH POCJIMH, PO3MIpy KOPEHEBOI CHCTEMH, CyXOi Macu OJHI€I POCIMHH Ta
3MEHIIICHHS] BUCOTH KOPEHEBOI UK HA PIBHEM IPYHTY.
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Abstract. In the conditions of the Western Forest-Steppe, pre-sowing treatment of winter
rapeseed with Vermiyodis growth regulator at optimal sowing rates of 0.8 million / ha of similar
Cheremosh winter rapeseed seeds and 0.6 million / ha of similar Mercedes hybrid seeds contributed
to plant growth and development. the period of increasing the height of plants, the size of the root
system, the dry weight of one plant and reducing the height of the root collar at ground level.

Keywords: rapeseed, field germination, plant height, root system, dry weight of plants.
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Abstract. The article presents a study to determine the acidity of grain cereals and oilseeds.
The introduction of liquid components in the feed can reduce the oxidation of vegetable fats and
increase the shelf life of the finished product. Given the normality of the solution, the introduction
of hydroxides will be at the level of 200... .392 g per 100 kg of feed. The calculation of alkali to be
added to the crushed grain was performed proportionally, depending on the mixture of crushed
grain spent on titration.
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Introduction.

One of the main sources of energy for poultry are components of feed with a
high fat content [1].

However, their effect on metabolic processes and productivity of poultry has not
been studied enough. Numerous experimental studies have focused primarily on
studying the effects of fat supplements on poultry diets. The results show that the
addition of both animal and vegetable fats to poultry diets has a positive effect on
their meat and egg productivity [2], reproductive function [3], slaughter yield,
nutritional and biological value of the product [4].

The positive effect of fat supplements on metabolic processes in the body of
birds is due to their high energy value, which is twice the energy value of
carbohydrates and proteins [5]. The use of fats in compound feeds helps to improve
their taste and eating, which has a positive effect on poultry productivity [6]. The
effectiveness of the use of fat supplements depends primarily on the origin of fat [7].

The use of vegetable fats makes it possible to better balance the diet in terms of
energy and the ratio of saturated and unsaturated fatty acids, and the inclusion of 5%
by weight of such a mixture in the diet of poultry increases their productivity by 10...
12% and reduces feed costs unit of production by 10... 12%. Fats with a high content
of high molecular weight unsaturated fatty acids are digested in the intestines of
poultry to a greater extent than fats with a high content of low molecular weight fatty
acids.

Research results.

One of the indicators of quality and safety of cereals and oilseeds is the acid
number of fat (AC). The acid number (AC) is the number of milligrams of potassium
hydroxide (KOH) needed to neutralize the free fatty acids contained in 1 g of fat. The
amount of free fatty acids depends on the quality of fatty raw materials, the method
of oil extraction, storage conditions, etc.

To determine the acid number of fat in the crushed grain of oilseeds and cereals,
a liquid oil raw material, namely oil, was chosen as a prototype.

As a result of studies of liquid oil raw materials at the end of its shelf life, the
following values of MS were established: for corn oil - 5.0 mg KOH / 1g fat, for
sunflower and flax - 6.0 mg KOH / 1g fat [8].
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Thus, per 100 kg of vegetable fat, the maximum possible amount of hydroxide is
150... 600 g KOH.

The introduction of this raw material during granulation of loose feed in the
amount of up to 3% is determined by the technical characteristics of the granulator
and the quality of the granules [9].

To determine the amount of alkali to neutralize substances not only in liquid oil,
the limitation may be the total acidity of the feed. Thus, the total acidity for feed,
depending on their purpose is 5... 7 degrees, which corresponds to 5... 7 ml of 0.1
mol / dm3 alkali solution per 100 g of feed. In terms of 100 kg of feed it will be 5... 7
liters. Given the normality of the solution, the introduction of hydroxides will be at
the level of 200... .392 g per 100 kg of feed.

In the study of tinned placer feed there is a significant growth of molds.
Granulated feed after storage met the normative values for microbiological
contamination. The required amount of water to create alkalis will be determined the
normative value of feed moisture to the granulator press at the level of 16.0... .18.0%
[9].

4.88 | of water is added to the flow tanks with stirrers and heating to increase the
feed moisture from 14.0% to 18.0% and 392 g of dry potassium per 100 kg of feed,
taking into account the normality of the solution of 0.1 mol / dm3. After mixing, the
emulsion is purified, dosed and introduced into the feed during its granulation.

Examples of the introduction of liquid components to the composition of the
feed with an initial humidity of 14.0%, are given in table.

Table 1
Introduction of aqueous 0.1 mol / dm3 solution of potassium hydroxide in feed.

Water Mass of

Norw/m volume, | | hydroxide, g Conclusion
1 2 3 4
Does not granulate. Storage 2 weeks: molds
. 1,28 150 available. MS - 0.7 mg KOH / 19 fat.
2 2,38 200 Granulated feed is safe. CC-0.1 mg KOH / 19 fat.
3 4,88 392 Granulated feed is safe. CC-0.1 mg KOH / 19 fat.
4 5,48 400 Does not granulate. Storage 2 weeks: molds

available. MS - 0.1 mg KOH / 19 fat.

Analysis of the data given in table. 1 indicates that before granulation in 100 kg
of loose feed it is advisable to enter 200... 392 g of hydroxides dissolved in 2.38...
4.88 | of water. Because the mixture has a humidity of 16... 18%. In p / p 1 feed was
not granulated because its structure was not wet, which indicates that the granules
will be brittle. In p / p 4 feed was not granulated, because the moisture content of feed
Is at the level of 22... 25% and turned the mixture into a doughy mass.

Thus, the introduction of liquid components in the feed can reduce the oxidation
of fats of plant origin and increase the shelf life of feed for 60 days, reduce
microbiological contamination and convert some proteins into a liquid state [10].

The calculation of alkali to be added to the crushed grain was performed
proportionally, depending on the mixture of crushed grain spent on titration. The
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recommended norms of introduction of quantity, ml of alkali for neutralization of
fatty acids in components and mix are given in tab. 2
Table 2
The recommended norms for the introduction of the amount of alkali, ml to
neutralize fatty acids

The number of alkali solutions, mli
Name of raw materials per 100 g of raw material

NaOH 0.1IN, ml KOH 0,1n, ml
Linen 68 48
Sunflower 32 28
Corn 42 36
Mixture 1 (corn: flax: sunflower 98: 1: 1) 42 36
Mixture 2 (corn: flax: sunflower 1:27:72) 42 34

From the analysis of the data given in table. 2 it can be concluded that to
neutralize all fatty acids in the test raw materials and mixtures, the required amount
of NaOH alkali solutions per 100 g of product is: for flax 68 ml, for sunflower 32 ml,
for corn 42 ml, for a mixture of Nel 42 ml, for mixture Ne2 42 ml, respectively KOH
for flax 48 ml, for sunflower 28 ml, for corn 36 ml, for the mixture Nel 36 ml, for the
mixture Ne2 34 ml.

Conclusions.

To neutralize all fatty acids in the studied raw materials and mixtures, increase
the shelf life of feed mixtures based on cereals and oilseeds, the required amount of
NaOH alkali solutions per 100 g of product is: for flax 68 ml, for sunflower 32 ml,
for corn 42 ml, for the mixture Nel 42 ml, for the mixture Ne2 42 ml respectively
KOH for flax 48 ml, for sunflower 28 ml, for corn 36 ml, for the mixture Nel 36 ml,
for the mixture No2 34 ml .
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Annotation. In the article the brought results over of indexes of chemical composition of after
an alcoholic bard, namely humidity, albumen, carbohydrates general, starch and cellulose, and
also mineral substances. Chemical composition of bard is very various and saturated. It was found
out by means of chemical indexes, that this component can be used in the production of the mixed
fodder.
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Introduction

Bard is one of the end products of ethyl alcohol production. It is an
inhomogeneous liquid with crushed grain particles, light brown or yellow with the
smell of grain or other raw materials. Its acidity (pH) is 3.8-4.6. For the production of
alcohol as raw materials used grain of corn, barley, rye, wheat, molasses, potatoes, ie
bard is grain, molasses, potato. At the level of experimental developments, both
Jerusalem artichokes and pumpkins are available. The residual alcohol content in the
bard is 0.008%. Its composition may differ from plant to plant depending on the
alcohol production technology used, but the differences are not fundamental.

Alcohol bard is of great importance in terms of reducing harmful emissions into
rivers and reservoirs that lead to environmental pollution. But to some extent, the
bard contains valuable substances that can be used as food additives for feeding farm
animals [1].

So the alcohol industry, where each liter of alcohol produced produces about 13
liters of post-alcoholic bard, which contains up to 0.8 kg of dry matter, the most
saturated with soluble proteins, fats and carbohydrates, which are perfectly digested
and assimilated by the animal. Most domestic companies sell fresh grain bard to
livestock farms at a low price, and sometimes in vain, just to get rid of its disposal
[2].

Drying of the bard is performed at sufficient temperature parameters to get rid of
the final additive from microbial contamination. In addition, if the bard is dried
immediately after alcohol distillation, the microbes do not have time to adjust their
development after an alcoholic environment in which they could not live and develop
before [3].

All this will mean that the production of dry bard and its final product can be
considered quite safe in terms of use as a feed product.

Research results.

Pic. 1 shows the chemical composition of the post alcoholic bard.

Analysis of dry alcohol bard shows that this product can be classified as a highly
concentrated protein feed additives suitable for use in compound feeds.

This bard turns into a dry energy-protein concentrate that can replace not only
grain but also the share of deficient protein supplements.
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Pic. 1. Chemical composition of post-alcoholic bard

Thus, there is a powerful reserve of cheap feed of its own Ukrainian production
- dry after alcohol bard. High nutritional characteristics, high content of protein,
minerals and vitamins indicate the possibility of effective use of bard as a reliable
source suitable for inclusion in feed and diets. This not only maintains high
productivity of animals, but also significantly increases it, and most importantly
significantly reduces the cost of feeding.

In (pic. 2) visiting amino acid composition of dry post-alcohol corn bard.

The intensity of metabolic processes and the growth of the animal largely
depends on the completeness of the amino acid composition of the feed protein. Dry
post-alcoholic bard contains important for cattle amino acids - methionine 0.45%,
lysine 0.59%, leucine 3.48%, isoleucine 0.81%, phenylalanine 2.00%, threonine
2.04% and valine 1, 09%.

The data show that almost three times more essential amino acids are
concentrated in dry alcohol bard than in traditional types of feed grain. In this case,
the share of essential amino acids in bard accounts for exactly half of the protein
content, and in cereals, this figure is reduced. This means that the introduction of
alcohol bard into the compound feed facilitates the task of amino acid balance, and
thus to achieve it will reduce the level of introduction into the diet of high-quality
expensive supplements.

In (pic. 3) visiting fatty acid composition of dry post-alcohol corn bard.
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Pic. 2 Amino acid composition of dry post-alcohol corn bard.
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Pic. 3 Fatty acid composition of dry post-alcohol corn bard.

The main part of fatty acids of dry post-alcoholic bard consists of palmitic,
linoleic and oleic acids and make up 38.2%, 31.1% and 10.8%, respectively. Up to
8.5% of the amount of acids is occupied by palmitoleic acid, 6.4% - stearic and up to
2.32% - linolenic.

Bard concentrates phosphorus, calcium and other grain minerals and partially
releases these elements from their sparingly soluble compounds. Therefore, almost all
macro- and microelements accumulate in the dry product with an increased level of
their assimilation in the body of animals.

Dry bard contains a significant concentration of B vitamins, minerals (especially
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phosphorus) and trace elements, which are taken into account when balancing
feeding. However, even if the concentrations of these elements are considered typical
for grain feeds, the introduction of bard in the above doses in the composition of pig
feed becomes a significant factor in increasing the nutritional value with
economically justified replacement of much grain and expensive protein
supplements. this is evidenced by the data in (pic. 4)

BARD

CA, MT/KT P,MT/KT MG,MT/KT FE.M /KT IN,M /KT MN, MT/KT CU, MT/KI

Pic. 4 Mineral composition of dry post-alcohol corn bard

Corn flour is effectively used to feed livestock and poultry. Dry corn Corn flour
Is added to the diets of all animals, birds and fish, because it contains many useful
trace elements, has a high protein content (up to 35%), rich in amino acids and
vitamins (ergosterol, folic acid, B vitamins), phosphorus, carbohydrates, proteins,
fiber, fat, raw ash in the bard is much more than in the grain. In addition, it does not
contain harmful substances and impurities.

Adding dry corn bard to the diet of animals can save a lot of money, as it is
much cheaper than other supplements, balance energy and protein feed, as well as
minimize the amount of grain

The bard contains at least 17 different amino acids, the total content of which in
terms of absolute dry matter reaches 35.6%. Carbohydrates account for an average of
13.5%, fat - 7-8% and mineral salts - 2.4%. A valuable property of the bard is the
meaning of the full range of B vitamins, as well as vitamin B (folic acid), tocopherol,
ergosterol, are regulators of animal metabolism. Dry bard is distinguished by a rich
set of trace elements such as iron, zinc, manganese, copper and others.

In terms of nutritional value, dry bard is superior to standard feed and bran. In 1
kg it contains (depending on the moisture content and other components) from 1.08
to 1.27 feed units.

Conclusion

Thus, dry post-alcoholic bard should be considered as a valuable component of
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the diet for pigs. Its introduction into compound feed recipes at a dose of 5-14%
provides significant savings in grain components, can be an alternative to yeast,
reduces the load of recipes for synthetic amino acids and feed phosphates. All this is
returned by a well-felt (up to 9%) reduction in feed costs while maintaining the
productivity of pigs.
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Abstract. The problem of the need to produce gluten-free bread of high nutritional value was
considered in the paper. The current state of production of these products and raw materials for
ensuring its quality and nutritional value were considered. Attention was paid to the chemical
composition of sorghum flour, meal of pumpkin seed kernels, micellar casein and whey, as raw
materials that can increase the nutritional value of bread.

It was established that the use of these raw materials as sources of physiologically functional
substances improved the organoleptic properties of products, their aroma, preservation of
freshness. The nutritional value of protein, dietary fiber, minerals and vitamins increased. The
digestibility of these products improved.

Based on the research results, recipes and technological instructions for three types of bakery
products with high consumer properties and nutritional value were developed and approved in
accordance with the established procedure.

Key words: gluten-free bread, raw materials, consumer properties, nutritional value.

Introduction.

Nowadays the urgent problem is to develop technology for the production of
qualitatively new food products with targeted changes in biochemical composition
that meet the needs of the body, the requirements of medicine and food hygiene,
providing all groups with sufficient health products and a wide range.

The question of expanding the range of products of special dietary direction for
patients with diabetes and celiac disease-disorders of protein metabolism in the body
was of great importance.

Patients with celiac disease are contraindicated in the use of bakery products
from wheat and rye flour because the protein of cereal gliadins causes an allergic
reaction in the body of these patients, irritates the small intestine.

Bread for people with this disease is prepared mainly from gluten-free starches
with the addition of gluten-free cereal flour: rice, corn, buckwheat with the use of
guar gum and xanthan as a thickener.

The gluten content in gluten-free products should not exceed 20 mg per 1 kg of
dry matter of the product.

To improve the nutritional value of gluten-free products, butter, dairy products,
oil, sugar and other raw materials containing physiologically valuable ingredients are
used.

Scientists from the National University of Food Technologies (Kyiv, Ukraine)
developed a technology of gluten-free bread from a mixture of potato and corn
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starches and buckwheat, corn or rice flour with the addition of white sugar and oil.
However, the nutritional value of bread from this raw material was low. This
indicated the need for research on the use in the technology of gluten-free raw
materials, enriching them with physiologically functional substances [1].

The aim of the research was to increase the consumer properties and nutritional
value of gluten-free products using raw materials containing physiologically
functional ingredients in the technology of their preparation.

Our research established the feasibility of using starches and sorghum flour, sour
whey, micellar casein, meal from pumpkin seed kernels and citrates of Ca and Mg for
this purpose.

The main text. Input data and methods.

During the study, corn and potato starches (DSTU 3976: 2000 and DSTU 4286:
2004), whole grain sorghum flour of LLC. "Asparagus-LTR", (TU U 10.6-40031186-
001:2016), micellar casein of TM "Ostrovit", "Ingredia” (France), meal of pumpkin
seed kernels of PE "Piroil" (TU U.15.8-38667335-002-2014), citrates of Ca and Mg
(TUU 15.8.-35291116-0,14: 2011), glucose-fructose syrup (TU U 15.6-32616426-
009: 2005), guar gum (E 412) and hydroxypropylmethylcellulose-HPMC (464), salt,
compressed yeast, white crystalline sugar, corn oil were used. A mixture of guar gum
and HPMC was used as a structure-forming agent.

The dough was prepared by method without fermentation.

The parameters of the technological process and the quality of bread were
determined by general methods [2]. The degree of freshness of the bread was
assessed by determining the deformation of the crumb on an automated penetrometer,
and the water absorption capacity of the crumb. The aroma of bread was evaluated by
the content of bisulfite-binding compounds by the method of R. Tokareva and V.
Kretovych. Digestibility of proteins in Vitro was performed by the method of O.
Pokrovsky and I. Yertakov. The digestibility of carbohydrates was investigated by
determining the amount of reducing sugars formed by enzymatic hydrolysis. The
chemical composition of the products was determined according to the software
package "Optima™ and instructions of Ukrhlibprom: "Calculation of nutritional and
energy value of bakery products” [3].

The nutritional value of the developed bread was calculated by determining the
chemical composition and the degree of daily requirement for the main components
of substances and energy under the condition of daily consumption - 227 g of bread.
The calculation was performed based on the norms of physiological needs of the
population in basic nutrients [4].

Results of the research and analysis.

Analysis of the chemical composition of raw materials used in the study (table
1) showed that these raw materials can increase the consumer properties and
nutritional value of gluten-free products, because sorghum flour in its composition
exceeded the most used rice and corn flour in terms of protein, dietary fiber and fat.
The source of protein was also casein and meal of pumpkin seed kernels, which
contained a significant amount of dietary fiber. Whey contained 50% of milk solids,
90% of milk sugar, more than 20% of proteins, about 80% of minerals, vitamins and
organic acids.
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Table 1
Chemical composition of gluten-free raw materials
Flour micellar Meal of
Ingredients,% i Whey casein | pumpkin seed
rice corn | sorghum kernels
Protein 7.4 7.2 10.8 1.0 85.0 43.7
Fat 0.6 1.5 3.1 0.2 1.4 9.8
Carbohydrates | 82.1 75.8 76.2 3.5 1.0 38.9
Includin
dictary ao |04 0.7 6.5 . . 33.1
Ash 0.5 0.8 1.8 0.8 2.5 1.2

Author's development

Laboratory and industrial research showed that technologically appropriate
amount of raw materials, which along with the enrichment of products with
functionally active substances provided high quality bread, was 60% of corn, 10% of
potato starch and 30% of sorghum flour to prepare gluten-free products from starch-
sorghum mixture. To increase the nutritional value of products from this mixture it
was necessary to add micellar casein in the amount of 5-7%, meal of pumpkin seed
kernels - 4-6%, whey - 10-15%, as well as citrates of Ca and Mg in the amount of
0.70 and 0.45% (50% of the daily requirement for these minerals).

With this dosage of raw materials, the bread had a proper volume, smooth,
sometimes with small cracks, intensely colored surface, well-fluffed, elastic crumb,
pleasant taste and aroma.

Based on the results of the research, formulations and technological instructions
for three gluten-free products were developed and approved in accordance with the
procedure established in Ukraine: starch-sorghum bread with whey, starch-sorghum
dairy bread (with casein) and starch-sorghum pumpkin bread (with meal of pumpkin
seed kernels). Calcium and magnesium citrates were also included in the recipes of
these types of bread.

Expert evaluation of the developed products was conducted with the
participation of experts. The obtained results, processed by the method of
mathematical statistics, are shown in table 2.

The results of expert evaluation indicated the high quality of the developed
gluten-free products enriched with the components of the raw materials. An
important indicator of the consumer properties of bread was its aroma. The aroma
stimulated the appetite and promoted better digestion of food. The aroma of bread
was formed by fermentation products, but the decisive role in the accumulation of
aromatic compounds belonged to the carbonyl compounds formed during baking and
were products of the melanoidin formation reaction.

Studies showed (table 3) that in gluten-free starch products the content of
carbonyl substances was insignificant due to the low protein content in starches.

After four hours after baking, in starch - sorghum bread with whey there was
increase in crumbs by 15% and increase in crust by 25% compared to control sample.
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This was due to the content of water-soluble substances of sorghum flour and whey,
which actively reacted in melanoidin formation. There were significantly increase of
these substances in starch-sorghum dairy bread: by 21% in crumb, by 33% in crust,
and in starch-sorghum pumpkin bread - by 18% and by 29%, respectively. This was
due to the protein content of casein and components of the meal kernels of pumpkin
seeds.

Table 2
Average score organoleptic evaluation
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Starch bread (control

3.0+0.3 | 4.0+0.3 | 4.5+0.3 | 4.0+0.3 | 4.0+0.3 | 4.6+0.3
sample)

Starch - sorghum bread

) 49+0.3 | 4.840.3 | 4.6+0.3 | 4.8+0.3 | 4.9+0.3 | 4.8+0.3
with whey

Starch-sorghum dairy | ¢ .3 | 49403 | 5.040.3 | 5.040.3 | 5.040.3 | 5.0+0.3

bread
Starch-sorghum | ) <3| 48103 | 4.740.3 | 5.0403 | 5.040.3 | 4.940.3
pumpkin bread
Author's development
Table 3
The content of bisulfite binders, mg.-eq / 100 g of bread
Starch bread Starch - Starch- Starch-
Sampling (control sorghum bread sorghum sorghum
sample) with whey dairy bread | pumpkin bread
After 4 hours 9.10 11.41 12.10 11.74
in the crust
After 4 hours 2.06 2.38 2.49 2.43
in the crumb
After 24 hours 7.50 9.70 10.57 10.10
in the crust
After 24 hours 2.26 2.73 3.68 3.59
in the crumb
Crust color Light cream Light brown | Light brown | Light brown

Author's development

During storage of products in all samples the content of aromatic substances
decreased both in the crust and in the crumb due to partial weathering and
decomposition of these compounds. However, products according to the developed
recipes lost less aromatic substances during storage than products made of starches.
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An important characteristic of the consumer properties of bread was the duration
of freshness. Raw materials included in the formulation of the developed products
had high water absorption capacity. Sorghum flour, meal of pumpkin seed kernels
contained a significant amount of dietary fiber, casein was a high-protein substance.
This should have helped keep the products freshness.

To confirm this, the tendency of the developed gluten-free products to harden
during storage was studied by changing the structural and mechanical properties of
the crumb (table 4), and water absorption capacity during bread storage (table 5).

Table 4
Changes in bread crumb deformation
. Starch bread Starch - Starch- Starch-
Duration of
storage, hours (control sorg_hum bread S(_Jrghum sorg_hum
’ sample) with whey dairy bread | pumpkin bread
4 71 68 72 70
24 25 29 33 32
48 10 13 15 16
The degree of
freshness, after
hours, %
24 35 43 46 48
48 14 19 21 23

Author's development

The total deformation of the crumb after four hours after baking of starch-
sorghum bread with whey and starch-sorghum pumpkin bread was slightly less than
in the control sample, apparently due to the incorporation of dietary fiber into the
structure of crumb, which increased its rigidity. However, during further storage - 24
and 48 hours, all samples of the developed bread kept freshness better than the
control sample. Starch-sorghum dairy bread and starch-sorghum pumpkin bread were
preserved the best, which was due to the properties of milk protein and components
of pumpkin meal kernels.

Studies of changes in the hydrophilic properties of bread samples made
according to the developed recipes showed that due to the content of casein, dietary
fiber, whey, sorghum flour protein and meal of pumpkin seed kernels, these products
lost less water-binding capacity. This led to a lower tendency for them to harden.

Table 5
Hydrophilic properties of bread, % to DM
: Starch bread Starch - Starch- Starch-
Duration of .
storage, hours (control sorg_hum bread | sorghum dairy sorg_hum
’ sample) with whey bread pumpkin bread
4 hours 268 280 295 300
24 hours 250 263 271 285
48 hours 242 251 263 259

Author's development
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An indicator of the physiological value of bread was the digestibility and
assimilation of its components. During the studies, the digestibility of proteins of the
developed products was determined in vitro under the action of enzymes pepsin and
trypsin on the accumulation of products of enzymatic hydrolysis of proteins-free
amino acids. It was found that the most intensively hydrolyzed proteins were in
starch-sorghum dairy bread at both pepsin and trypsin stages due to good digestibility
of casein. High digestibility of proteins was observed in bread enriched with meal of
pumpkin seed kernels and less in starch-sorghum bread with whey. This was due to
the content and susceptibility of proteins of this raw material to enzymatic hydrolysis.
It was also found that the developed products contained more sugars than starch
bread due to the sugars of sorghum flour, whey and pumpkin seed meal. However, a
significant intensification of the enzymatic hydrolysis of carbohydrates of these
products compared to the sample of starches was not observed.

According to the calculations of the nutritional value of the developed bread,
gluten-free products made according to the developed recipes had a more valuable
chemical composition than control sample. The protein content in these products was
3.3-5.4 times higher - 26.9%, while in control sample - 2.6%. They contained more
than 30-51% of fat, as well as up to 3.3% of dietary fiber, vitamins and minerals. The
energy value of the developed products was higher by 32-47% compared to the
control sample.

Conclusions.

It was established that the use of meal of pumpkin seed kernels, micellar casein,
whey and citrates of Ca and Mg as sources of physiologically functional substances
improved the organoleptic properties of gluten-free bakery products, their aroma,
preservation of freshness. The amount of protein, dietary fiber, minerals and vitamins
increased. The digestibility of bakery products improved. With the introduction of
bread made according to the developed recipes into production, patients with celiac
disease and other consumers of gluten-free products will be better provided with
substances necessary for the normal functioning of the body.
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Anomauia. Y cmammi posensinyma npobiema HeoOXioHocmi upoOHUYmMea 6e3210meH08020
Xniba niosuweHoi xapyoeoi yinnocmi. Pozensanymo cyuyacnuil cman 6uecomognenHs yici npooykyii
ma cuposuny 30amuy 3abesneuumu ii AKicms ma xapuyos8y yiHuicms. Ilpudinena yeaza Ximiunomy
CKIady C€op208020 OOpOWIHA, Wpomy 50ep HACIHHA 2ap0y3a, MIYensapHO20 Ka3einy, MONOYHOL
CUPOBAMKU, AK CUPOBUHU, 30AMHOI NIOBUWYUMU XAPYO08Y YIHHICMb XTi0OA.

Bcmanosneno, wo 3a eukopucmauuaAM yie€i cupouHu, AK Oxcepena  izioniuHo-
@YHKYIOHANbHUX peuoB8UH, NOKPAWYIOMbCS Op2AHONIeNMUYHi  elacmugocmell 6upoobis, ixwill
apomam, nooosxHcyemvbcs 30epedicenus ceiococmi. Iliosuugyemobcs xapuo8a YiHHICMb 3a BMICOM
OinKa,  Xapuyosux  BONOKOH,  MIHepANbHUX  peyosurn ma  eimaminie.  llokpawyemuocs
nepempasio8aricms yux eupoois.

Ha ocnosi pezynvmamis docniosxcenv po3pooaero i 3ameepoiceHo 8 YCmMAaH0B81eHOMY NOPAOKY
peyenmypu i MeXHONOIYHI THCMPYKYIi HA mpu uou Xai600y10YHUX 6Upobie 3 NiOGULYEHUMU
CROJACUBHUMU 8ACMUBOCAMU MA XAPYOBOIO YIHHICBIO.

Knwuoei cnosa. oOeszeniomenoguii Xxaib, CUpOBUHA, CHONCUBYT GIACMUBOCMI, XAPH08A
YIHHICM®.
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Abstract

Introduction. The necessary conditions for increasing the volume of production of meat
products and improving their quality is to increase the efficiency of the use of raw materials, in
particular poultry meat, to reduce losses and improve the range of products. Of particular
relevance among meat products are frozen semi-finished products, which are in great demand
among the population due to the acceleration of the pace of life of people, shorter cooking times, an
increase in the share of the urban population and an increase in food consumption outside the
home. In this regard, the issues of increasing the efficiency of their production in order to expand
the range and increase the volume of production are in the focus of manufacturers. Poultry meat is
a good raw material for the manufacture of food, since most of the carcasses are edible flesh tissue
from 58.9 to 69.7%.

Methods. During the research, various modes of intensive mixing were studied in order to
establish the optimal semi-finished products with high taste properties for the production. At the
same time, it became impossible to use electromechanical equipment with which the enterprise was
equipped: beaters of the MB-6 brand. To determine the optimal modes of intensive mixing, three
speeds of the beater rpm were used in the research. - 410 rpm., 630 rpm., 780 rpm. The cutlet
mass was prepared from poultry meat

Results. At a speed of revolutions of the beater 630 rpm. and 780 rpm., the water-holding
capacity is higher by 4.9 - 6.8% than in control and minced meat with a processing of 410 rpm.
comparison of the value of the water-holding capacity shows that there is a correlation between the
change in the tenderness of the minced meat and the water-holding ability. These factors indicate
the receipt of semi-finished products of better consistency with good shaping and high taste. The
results of the conducted tasting showed that the experimental samples of semi-finished products in
terms of organoleptic characteristics were higher than the control samples, in particular, the
uniformity of the crust, tenderness, juiciness are observed.

Key words: semi-finished products, raw materials, meat, minced meat, tasting, organoleptic
characteristics, consistency, water-holding capacity

Introduction.

Adequate nutrition is one of the most important factors determining the health of
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the population. Currently, the demand for chilled meat and meat products made from
it, including semi-finished products, as well as ready-to-eat products, is constantly
increasing. Of particular relevance among meat products are frozen semi-finished
products, which are in great demand among the population due to the accelerating
pace of life of people, shorter cooking times, an increase in the share of the urban
population and an increase in food consumption outside the home. In this regard, the
Issues of increasing the efficiency of their production in order to expand the range
and increase the volume of production are in the focus of manufacturers[7 ].

The necessary conditions for increasing the volume of production of meat
products and improving their quality is to increase the efficiency of the use of raw
materials, in particular poultry meat, reduce losses and improve the range of products
[5 1

Poultry meat is a good raw material for the manufacture of food, since most of
the carcasses are edible flesh tissue from 58.9 to 69.7%. Poultry meat is the most
important source of complete protein of animal origin, lipids with a high level of
essential fatty acids[ 9 ].

A promising direction in the meat industry is the dynamically developing
production of semi-finished products from poultry meat. The share of semi-finished
products from poultry meat is approximately 25% of the sale of semi-finished meat
products. This is due to a number of reasons: affordable price for all manufacturers
and consumers, manufacturability of raw materials processing and production of
finished products. In addition, poultry is the most affordable and dietary source of
protein (high in protein and low in fat) in the human diet. In the future, it is planned
to increase the volume of meat products, further expand the range and improve the
quality, increase the output of balyk and culinary products and semi-finished products
[3 ]

Nowadays, much attention is paid to improving the structural and mechanical
properties of food products, reducing losses during heat treatment and improving the
quality of finished products. At the same time, the need to increase the water-holding
capacity and improve the structural - mechanical, physicochemical and organoleptic
characteristics is indicated. [ 1, 2 ].

The properties of minced meat depend on the ratio between the amount of
tightly and weakly bound moisture. An increased part of tightly bound moisture
leads to the growth of solid-like substances in the system, an increase in weakly
bound moisture leads to an increase in the thickness of the layers of the dispersion
medium and decreases the forces of interaction between the dispersion parts. [4].

It has been established [8 ] that low-frequency vibration in combination with
mechanical stirring makes it possible to change the rheological, chemical properties
of substances that have a colloidal structure. The technological production of minced
culinary products from poultry meat includes operations of grinding and mixing. It is
known that the quality of finished products from minced meat depends on many
technological factors, including the level of grinding, particle size.

However, the degree of minced meat grinding is limited by the diameter of the
grinder grill holes, therefore, beaters are used to prepare a certain part of the products.
In this case, aeration of the mass and emulsification of particles, saturation of the
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mass with air oxygen [2 ].

During the aeration process, the mixtures create effects that cannot be duplicated
in any other way. Products made from controlled foods have a looser consistency
and better taste. [8]

Research methodology.

The aim of the research was to study the possibility of achieving positive
structural and mechanical properties of the minced meat mass by intensive mixing
with a churning machine, excluding mixing on a minced meat mixer.

During the research, various modes of intensive mixing were studied in order to
establish the optimal semi-finished products with high taste properties for the
production. At the same time, they got out of the possibility of using
electromechanical equipment with which the enterprise was equipped: beaters of the
MB-6 brand.

To determine the optimal modes of intensive mixing in the studies, three speeds
of revolutions of the beater rpm were used. - 410 rpm., 630 rpm., 780 rpm. The cutlet
mass was prepared from poultry meat. The control parameters were cutlet mass made
according to the traditional technological scheme. Since structural and mechanical
indicators are decisive for assessing the quality of minced meat, the indicator
indicators were wet holding ability, tenderness, technological test [7 ].

During processing, minced meat samples were taken for measurements and
analyzes with an interval of 30 s. The results were determined from the data of two
serial experiments

Research results.

As a result of the research, the influence of different technologies for the
production of minced meat from poultry meat on its quality was established. From
table. 1 shows that the values of the indicator indicators at the rafting mode of 630
rpm. and 780 rpm. almost the same.

Table 1
Influence of the rate of mixing intensity on the rheological properties
of minced meat

. Speed r / min.
Indicators Control 410 630 780
Humidity 71,6 £0,24 | 71,8+0,18 | 71,2+0,31 | 71,5+0,32
Moisture retention | 4, ¢, 138 | 4374052 | 46,4+ 049 | 48,6+ 0,92
ability%
Tenderness 372 £17 398 £ 19 425 £ 17 447 + 16
Plastic viscosity, Pa.s | 16,2+0,76 |16,5+1,03]173+1,01| 17,9+0,97

The water retention capacity is one of the most characteristic indicators of minced
meat, the regulation of which makes it possible to reduce the loss of water and fat-soluble
substances in meat during heat treatment. Increasing the rate of churning of minced meat
increases the water-holding capacity [6 ]. So at a speed of revolutions of the beater 630
rpm. and 780 rpm., the water-holding capacity is higher by 4.9 - 6.8% than in control and
minced meat with a processing of 410 rpm. comparison of the value of the water-holding
capacity shows that there is a correlation between the change in the tenderness of the
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minced meat and the water-holding ability. These factors indicate the receipt of semi-
finished products of better consistency with good shaping and high taste.

Intensive mixing of the mass ensures uniform and high organoleptic
characteristics (Table 2). distribution of all components with simultaneous saturation
with air, which improves its quality. Semi-finished products obtained from the cutlet
mass, which was amenable to intensive mixing, keep their shape well.

Table 2
Speed r / min.
| Control 40 | 630 | 780
Indicators - -
Grades in points

Appearance 2 3 3 3
Colour 4 4 4 5
Smell 4 4 4 4
Consistency 3 4 5 5

Average score 3,25 3,75 4 4,25

The results of the conducted tasting showed that the experimental samples of
semi-finished products in terms of organoleptic characteristics were higher than the
control samples, in particular, the uniformity of the crust, tenderness, juiciness are
observed.
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AHHOTAIUSA

Bcemynnenue. Heobxooumvimu ycrousmu yeeiuueHus 00vema Npousso0Ccmed MsICHbIX
NPOOYKMOS8 U YIVHUIEHUs. UX Kauyecmea A6NAemcs NogvlileHue 3QhekmueHocmu ucnoib3068anus
CHIPLEBLIX PeCypco8, 8 HACMHOCMU MACA NMUYsbl, COKpAWeHUue NOmepb U COBEPUICHCBOBAHUE
accopmumenma @uinyckaemvlx uzoenuu. OcoOyio akmyaibHocmb cpeou MACHbIX NPOOYKMO8
npuodpemarom 3amMopodceHHvle NOAYHabpuKamol, KOMOpPwvle NOALIYIOMCA OONLUWUM CHPOCOM
HaceneHus 8 C6s3U C YCKOpeHueM memMna HCU3HU 100etl, COKpaueHueM pemMeru Ha NPueomosieHue
nuwy, ygeauderuem 00au 20po0CK020 HACEeNeHUs U pOCOM NompeOieHus nuwu 6He ooma. B ceasu
C IMUM BONPOCHL NOBLIULEHUS IPPEKMUSHOCIIU UX NPOUZBOOCMBA C YEbIO PACUUPEHUS. ACCOPMUMEHMA
U yeenuuenuss 00bemMos 8binycKa NPOOYKYUU HAXOOSMCS 8 YeHmpe 6HUMAHUs npouzsooumenei. Msco
nMUYbL AGNIAEMC XOPOUWUM CblpbeM O/ U320MOBILeHUs. NPOOYKMO8 NUMAHUS, MAK KAK O0abUyI0
yacms myueK cocmagisiom cbedooHvle MsiKomuvle mxaru om 58,9 0o 69,7%.

Memoowbl. Bo epemsi uccnedoganuii Obliu U3YYEHbL PA3HbIE PEHCUMbL  UHMEHCUBHO2O
CMEWUBAHUA C Yeabl0 YCMAHOGIEHUS. ONMUMATbHLIX OJi NPOU3B0OCMBA NoAyGabpuxamos c
BLICOKUMU  8KYCOBbIMU ceolicmeamu. [Ipu 3mom vIXoOunu u3 B03MONCHOCMU UCHONb30BAHUE
INEKMPOMEXAHULECKO20 000PYO0BAHUSA, KOMOPLIM 00YCMpoeHHoe npeonpusmue, : cougamenvhbie
mawunvl mapku MB- 6. [{na onpedenenusi onmumanibHbIX percumos UHMEHCUBHO20 CMEWUBAHUSL 8
UCCNIe008AHUAX NPUMEHSIUCL MPpU CKOpocmu 060pomos e3oueamens oo/mun. - 410 o/mun., 630
o/mun., 780 o/mun. Komnemnas macca comosunacey uz msaca nmuybl.

Pesynomamur. [lpu cxopocmu obopomos cousamens 630 o/mun. u 780 o/mumn.,
anazoyoepaicusarouwas cnocoonocms oonee evicokas Ha 4,9 - 6,8% uem 6 xommpone u ¢hapwy c
obpabomrou 410 06/mun. conocmasnenue senudunbl glazoyoeprcusaroueli CHoCOOHOCMU NOKA3bIBAEM,
UMo  NPOCIEHCUBAEMCL  KOPPETAYUs MedHcOy USMEHEHUeM NOKA3amens HeXCHoCmu gapwa u
enazoyoepacusarouell CnocooHocmuy. Omu akmopsl yKasvleaiom HA NOJyYeHue noaypadpukamos
Jyyuell  KOHCUCMEHYUuU ¢ 000pbiMu  (DOPMUPOBOUHBIMU U  BLICOKUMU  BKYCOBbIMU  KAYECMBAMIL.
Pe3zynomamur npogedennoil decycmayuu nokazanu, Ymo Onvimusvie 00pasyvl NOLyGadopuKamos no
Op2eaHONIeNMUYecKUM NOKA3amensim Obliu  Gvlile KOHMPOAbHLIX 00pA3y08, 6 UYACMHOCMU
Hab00aemcs pasHOMEPHOCHb KOPOUKU, HEHCHOCMb, COYHOCb.

KarueBble ciioBa: nonygabpukamol, coipve, m'sco, ghaput, decycmayisi, opeanoienmuieckue
noKazamenu, KOHCUCMEHYIs, 811A20Y0ePHCUBAIOUIAsL CHOCODHOCTb.

Cratbs oTnpaBieHa:6.02.2021 r.
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