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MPUHIAIILI IPAKTUKO-OPUEHTUPOBAHHOM METO10JIOT A
HOPMHUPOBAHMUSA ITMTAHUSA B YUPEKJIEHUAX OBPA30BAHUSA

C. JI. Macanckui

Moeunesckuti 2ocydapcmeennulil yHugepcumem npooosonvcmaust, Pecnyoauxa Berapyco

AHHOTANUSA

BBenenue. HopmupoBanue SBIsieTCS KIIOYEBBIM 3JEMEHTOM TOCPETYIHUPOBAHUS OpTaHW3AIMHA MHUTAHUS B
yUeOHBIX 3aBeACHUAX. [IpaKTUKOHN BBISBICHBI CYIICCTBECHHBIC MPOTHUBOPEUMS, HE Pa3pEIIMMBIC B paMKax
NEHCTBYIONICH METONOJIOTHH HOpMupoBaHus. Hayunas 3ajaua ucciiezioBaHus — pa3paO0TKa HPUHITUIIOB
HOBOU MPaKTUKO-OPUEHTUPOBAHHON METOIOJIOTUH HOPMHUPOBAHUS MMUTaHHS M KOPPEKTUPOBKA Ha €€ OCHOBE
HOPM TIUTaHUS.

MartepuaJjbl U MeTOAbl. METOIbI CHCTEMHOTO aHaJIN3a; METOJ] SKCIEPTHOTO OIPOCa; paCUYETHBIC METOJIBI C
WCTIONF30BAaHNEM CIICIMAM3UPOBAHHOTO MPOrpaMMHOTO KoMiniekca «MasCha», aHamuTHUecKknx TaOmwHil
Microsoft Excel.

PesyabTaTtbl. Jlana oreHka [OEHCTBYIONIMM HOpPMaM IIUTaHUS, YCTaHOBIICGHA MPOTHBOPECUYHUBOCTH U
M30BITOYHOCTh TPEOOBAHMH K OpraHU3allM¥ NUTaHWA. Pa3paboTaHbl MPUHIUIBI HOBOH METOJIOJIOTUH
HOPMHUPOBaHUS U HOPMBI IUTaHUS i1 65 KaTeropuii o0ydaronuxcs Ha ee ocHOBe. COKpaIeHo KOIHIECTBO
HOPMHPYEMBIX TPymn MPoayKToB ¢ 36 g0 20, m3 HuX Toabko Ha 10 ycTaHOBJIEHBI 00S3aTeNbHBIE HOPMBI
nuTaHus. BrepBble OpejiokKeH aCCOPTUMEHT PEKOMEHIYyEMBIX IS OpraHU3alliyd MUTaHUS NPOAYyKTOB. B
ACCOPTHMEHT BKJIFOYEHA TPYIIA BKYCOBBIX M KOPPUTHUPYIOIIUX HHTPEIUCHTOB.

BeiBoabl. MeToponoruss HOPMHPOBAHHS, HOPMBI TMUTAaHHUS PEKOMEHIOBAaHBI JIJIS WCIOJIB30BAHUS TIPH
pa3pabOTKE HOPMATHUBHBIX IPABOBBIX JIOKYMECHTOB, PETIAMEHTUPYIOIIMX OpraHU3al[Mi0 IHUTaHUS B
yUpexIeHusXx oOpazoBaHus pecrnyOnuku. HemenecooOpasHO 00BeAMHATH B OJHOM HOPMAaTHBHOM
JIOKYMEHTE JIEHEe)KHbIE U HaTypajbHbIE HOPMBI.

KJIIOUEBBIE CJIOBA: nopumbl numarnus 00yHarOWuxcs, Memoooa0cus HOPMUPOBAHUS, PAYUOH
NUMAHUS, ACCOPMUMEHTH NPOOYKINOE, 8KYCOBble U KOPPUSUPYIOUUE UHSPEOUEHMbL, NULesble OMXOObL.

JJIs1 DUTUPOBAHUMS: Macanckuii C. JI. IIpuHOMIOBI NPakKTUKO-OPHUEHTHUPOBAHHOW METOJIOJOTUU
HOPMHPOBaHMS NUTaHUS B yupexaeHusax oopazosanus / C. JI. Macanckuii / Bectauk MI'VII. — 2020. —
Ne 2(29). - C. 3-14.

PRINCIPLES OF PRACTICE-ORIENTED METHODOLOGY
FOR RATIONING FOOD AT EDUCATIONAL INSTITUTIONS

S. L. Masansky

Mogilev State University of Food Technologies, Republic of Belarus

ABSTRACT

Introduction. Rationing is a key element of state regulation of nutrition at educational institutions. The
practice has revealed significant contradictions that cannot be resolved within the framework of the current
rationing methodology. The scientific task of the research is to develop the principles of a new practice-
oriented methodology of nutrition rationing and adjust nutritional norms based on the methods developed.
Materials and methods. System analysis methods; expert survey method; computational methods using
specialized software complex "Mascha", data analysis tables in Microsoft Excel.

Results. Assessment was made into current food standards and there was revealed inconsistency and
redundancy of the requirements implied for the organization of nutrition. The principles of a new
methodology of rationing been worked out and nutritional norms for 65 categories of students have been
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developed on its basis. The number of standardized food groups has been reduced from 36 to 20, and
obligatory nutritional standards have been set only for 10 of them. A range of products recommended for
nutrition was first proposed, with a group of flavoring agents and corrigents being determined within these
products.

Conclusions. The methodology of rationing, nutritional standards are recommended to be used in the
development of normative legal documents requlating nutrition at educational institutions of the republic. It
is not advisable to combine monetary and natural norms in one normative document.

KEY WORDS: nutrition standards for students; rationing methodology; diet; range of products; flavoring
agents and corrigents; food waste.

FOR CITATION: Masansky S. L. Principles of practice-oriented methodology for rationing food at
educational institutions. Bulletin of Mogilev State University of Food Technologies. — 2020. — No. 2(29). —
P. 3-14 (in Russian).

Tao6a. 1. [Tokazarenu NuIIeBo NEHHOCTH CKOPPEKTHPOBAHHOTO HA00pa MPOIYKTOB ISl YHAIIHXCSI
BO3pacTHOH rpynmsl 6—10 eT yapexIeHni o01ero cpeHero oopa3oBaHus

Table 1. Indicators of nutritional value of the adjusted set of foods for students of the age group 6-10 years
of general secondary educational institutions

Tabu1. 2. AHaM3 paloHOB MUTaHMS HA COOTBETCTBHE HATypaJbHBIM HOpMaM
Table 2. Analysis of diets for compliance with natural norms

Ta6u. 3. OrneHKa CTOUMOCTH OTAETBHBIX TPYII MTPOAYKTOB M UX MHIIEBON [IEHHOCTH B HA00OpE TPOIYKTOB B
COOTBETCTBUU C HATYpaJIbHBIMU HOpMaMHU

Table 3. Evaluation of the cost of certain food groups and their nutritional value in a set of products in
accordance with natural norms

Puc. 1. ACCOPTUMEHT pelenTyPHBIX KOMIOHEHTOB, ((OPMHUPYIONIMX BKYCOBYIO MPHUBIEKATEIHLHOCTD
pallnoOHOB
Fig. 1. Assortment of recipe ingredients forming diet palatability
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METOA0.J101IusA MOHUTOPUHI'A H @OPMUPOBAHUA BA3bI JTAHHBIX
XUMHUYECKOTI'O COCTABA ! IIMIMEBOUN HEHHOCTH ITPOAYKTOB ITUTAHUSA

E. M. Mopzynoeal, 3. B. Jloskuc*, C. A. I('o;a:dpamemm2

! Pecny6nuxanckoe ynumapnoe npeonpusmue «Hayuno-npaxmuueckuii yenmp Hayuonanvnoii akademuu
nayk benapycu no npodosonvcmeuio», Pecnyonuxa Berapyce
2 Pecny6nukanckoe nayuroe ynumapnoe npeonpusmue «HMncmumym cucmemnvix uccredosanuii 6 AIIK
Hayuonanvuoii akaoemuu nayk beaapycuy, Pecnybnuxka benapyce

AHHOTALIUS
BBeI[eHI/Ie. I[aHHI:Ie 0 XMUMHUYECCKOM COCTaBC U HI/IIIIGBOfI LOCHHOCTU MPOAYKTOB NHUTAHUA BOCTpe6OBaHI)I
BCECMU IIPOU3BOJUTEIIAMU, HOTpe6I/ITeHHMI/I IIPOAOBOJIECTBU, FOCYZ[apCTBCHHLIMI/I OopraHaMu,

OCYIIECTBIISIIOIIMMHE PEryJIMpoBanre Ha peiHKe. Llenb uccnenoBanue — GopMHUpOBaHHE TaKoi 0a3bl JaHHBIX
B Pecnybnmuke bBenmapych. Bmecrte ¢ Tem, ¢ pa3BHTHEM pBIHKA akTyalbHas WHGPOpPMANUs MOCTOSHHO
u3MeHsercss U oOHoBisercs. Hayunas 3agaua — pa3paboTKa METOAOJIOTHM MOHHUTOPUHIA M CO3JaHHE
JIOCTYIHOH 0a3bl JaHHBIX C UCIOIb30BAaHHMEM MH()OPMAIIMOHHBIX TEXHOJIOTHH.

Matepuanst u meroabl. COoOp, cucreMarusanuss WHPOPMALUK O XUMHYECKOM COCTaBE Ha OCHOBE
MOHOTpaUIecKoro, aOCTpakKTHO- U  (QOPMATBHO-IOTMYECKOTO, CHCTEMHOTO aHaimm3a, a Takke
71a00paTOPHOTO aHAIHM3a U SKCIIEPTHBIX OLIEHOK.

PesyabTaThl. PazpaboTansl anroputM U MOZAEIb MOCTPOCHUS 0a3bl JaHHBIX, OCHOBHBIE METOO0IOTHIECKUE
MOJXO/Abl W TIPUHIUIBI C YYETOM B3aWMOCBSI3M OIEHKH XMMHUYECKOTO COCTaBa MUILEBBIX MPOAYKTOB H
YCTOMYMBOIO Pa3BUTHsI arpoNpOJOBOJILCTBEHHOrO KoMIuiekca. [Ipeanoxeno ucnoiap30BaHue METOJ0IO0TUI
IpU CO3JaHWU HH(POPMALMOHHO-AHATUTUYECKOW CHCTEMbl MOHHUTOPUHIA KauecTBa M 0€30MacHOCTH
MPOAYKTOB ITUTAHHS.

BeiBoabl. MeTononorusi MOHUTOpUHTa M 0a3a JaHHBIX XHMHYECKOI'O COCTaBa M IUILEBOW LEHHOCTH
MPOAYKTOB IMUTAaHUS JOJDKHA CTaThb COCTABHOW YacThl0 WH(POPMAMOHHO-aHAINTHYECKOH CHCTEMBI
MOHUTOPHHIA Ka4yecTBa M 0E30MaCHOCTHU MPOJAYKTOB MUTAHUS HA BHYTPEHHEM PBIHKE. DTO MO3BOJHT TaKKe
o0ecrevynTh OTnepaTHBHBIM 00MeH MH(opMalmel MexIy CyObeKTaMH PhIHKA, TOCYAapCTBaMHU — UJICHAMH
EADC u TperbumMH CTpaHaMH, a TaKXkKe YIPEXKICHHE BO3HUKHOBEHHUS COOTBETCTBYIOIIMX OaphepoB B
TOPTOBJIC ¥ PHCKOB.

KJIIOUEBBIE CJIOBA: npodosonvcmeennas 6e30nacHocmyv, Kauecmeo NUMAaHus, XUMU4eckull cocmas,
nuwesas YeHHOCMb, Memoooa02us; 6a3a OAHHBIX, UHPOPMAYUOHHOE ObecneueHue.

JJISI HUTUPOBAHUSA: MopryHosa, E. M. Meronosiorus MOHUTOpHHTa B (opMupoBaHus 0a3bl JaHHBIX
XMMHYECKOTO COCTaBa M MUIIEBOM IEHHOCTH NpoaykToB nutanus / E. M. Moprysnosa, 3. B. JloBkuc,
C. A. Konaparenxo //Bectauk MI'VII. — 2020. — Ne 2(29). — C. 15-32.

METHODOLOGY FOR MONITORING AND DEVELOPMENT OF DATABASE
FOR CHEMICAL COMPOSITION AND NUTRITIONAL VALUE OF FOOD PRODUCTS

E. Morgunova®, Z. Lovkis®, S. Kondratenko?

!scientific-Practical Center of the National Academy of Sciences of Belarus for Food,
Republic of Belarus
“Institute of System Research in Agricultural Complex of the National Academy of Sciences
of Belarus, Republic of Belarus

ABSTRACT

Introduction. Data on the chemical composition and nutritional value of food products are in demand by all
manufacturers, food consumers, government agencies that regulate the market. The purpose of the study is to
develop the required database in the Republic of Belarus. At the same time, with the development of the
market, relevant information is constantly changing and updated. The scientific task is to develop a
monitoring methodology and create an accessible database using information technologies.

Materials and methods. Collection, systematization of information on the chemical composition based on
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monographic, abstract and formal logical, system analysis, as well as laboratory analysis and expert
assessments.

Results. An algorithm and a model for developing a database, basic methodological approaches and
principles have been developed, taking into account the relationship between assessment of the chemical
composition of food products and sustainable development of agri-food complex. It was proposed to use the
methodology when developing an information-analytical system for monitoring food quality and safety.
Conclusions. Methodology for monitoring and database of the chemical composition and nutritional value of
food products should become an integral part of the information and analytical system for monitoring the
quality and safety of food products in the national market. This will also allow ensuring the prompt exchange
of information between market entities, the EAEU member states and third countries, as well as anticipating
the emergence of relevant barriers to trade and risks.

KEY WORDS: food security; food quality; chemical composition; nutritional value; methodology;
database; information support.
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Ta6u. 1. PeiituHr cTpan Mupa 1o YpOBHIO YCTOHYMBOCTH MPOAOBOIBCTBEHHON Oe3omacHocTH (the Economist
Intelligence Unit, 2019 1.)
Table 1. World ranking of food security sustainability (the Economist Intelligence Unit, 2019)

Taoa. 2. ITpon3BOACTBO OCHOBHBIX BUAOB MPOAYKIIMY MTUILIEBOM U Hepepa6aTI)IBanmeI‘/'1 IPOMBIIIIICHHOCTA B
HaTypaJIbHOM BBIPAKCHUU, THIC. T
Table 2. Production of basic items of food and processing industries in kind, thousands of tons

Puc. 1. MOZ[CJ'IL B3aUMOCBS3U OLICHKN XUMHWYCCKOI'0 COCTaBa IMUIICBBIX IIPOAYKTOB U CUCTCMbI

obecrieueHus HpO,Z[OBOJIBCTBCHHOﬁ 0e3011aCHOCTH HACEIEHUS

Fig. 1. Model of the relationship between the assessment of the chemical composition of food and the system of
ensuring food security for the population

Taéa. 3. [lepeyeHb HYTPUEHTOB MUIIEBLIX TIPOIYKTOB, COIEPKaHNE KOTOPHIX OIICHUBAESTCS B TAOIUIIAX
XUMHYCCKOIro coCraBa u HI/II].ICBOﬁ LICHHOCTH, B paCyYCTC Ha 100 [poayKTa

Table 3. List of food nutrients, the content of which is estimated in the tables of chemical composition and
nutritional value, per 100 g of a product

Puc. 2. Ctpykrypa nHpopMamoHHoi TabIrIbl 6236l TAHHBIX XUMMHYECKOTO COCTaBa
IMAMICBBIX IIPOAYKTOB
Fig. 2. Structure of the information table of the database for chemical composition of foods

Taou. 4. O].IeHKa COACP)KaHUA MUHCPAJIbHBIX 3JICMCHTOB U BUTAMUHOB B XJ'IC606YJ'IO‘{HI>IX n3aCINAX MW OBOIIAX
Table 4. Assessment of minerals and vitamins in bakery products and vegetables

Tao.1. 5. Ouenka COJIEpXKaHUA MUHEPAJIbHBIX AJIEMEHTOB U BUTAMHUHOB B MOJIOYHOM MPOAYKIIUU
Table 5. Assessment of minerals and vitamins in dairy products

Tabu. 6. Onenka cogepkaHus MUHEPATbHBIX AJIEMEHTOB U BUTAMHHOB B MSCHOM U PHIOHOMN MPOTYKITHH
Table. 6. Assessment of minerals and vitamins in meat and fish products
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MHNOATBEPXKXIEHUE COOTBETCTBUA KAYECTBA CBEXUX SABJIOK 1 OLIEHKA
IHNOTEHHUAJIBHBIX PUCKOB UX ITOPYU HA 3TAITAX TOBAPOABUXEHUSA

M. JI. 3envrosa’, E. A. Monaexko-Kum’, B. H. Tumogheesa’

'Benopycckuti 20cy0apcmeentblii 3KoHoMuyeckull yHueepcumem, Pecnybnuxa benapyco
’Moeunesckuii 2ocyoapcmeenHulil yHugepcumem npooogoivcmeus, Pecnyonuka benapyco

AHHOTALMA

BBenenne: akTyasJbHBIM SIBIISICTCS CTHMYJIHPOBAHUE INPOM3BOJICTBA CBEXHX S0JIOK BBICOKOTO KayecTBa,
COKpallleHHE HX II0Tepb B MPOLECCE TOBAPOIABIDKEHHMS U IIOBBILIEHHE YPOBHSA MOTPEeOJICHUs, dYTO
OCYIIIECTBUMO KOMIUIEKCHBIM TOAXOAOM K OLEHKe KadecTBa. HayuHas 3ajgaua ucciieioBaHHs — OLICHKA
MOTEHIMATBHBIX PUCKOB TOPYHM CBEKHX S0JIOK B PO3HMYHOW TOProBiE W CO3JaHHE WILTIOCTPUPOBAHHON
KapThl Je(EKTOB B LIEJISIX COBEPIICHCTBOBAHMUS CTAaHAAPTU3ALMH IPUEMKH U OLICHKH KadecTBa TOBapa.
MarepuaJibl 4 MeTOAbI: SI0JOKH ITO3IHUX CPOKOB CO3PEBAHMS UCCIECAOBATIM OPraHOJICNITHYECKUMH METOIaMU
B TIPOILIECCE XPAHEHUS] B TEUCHHE IEBATH CYTOK B HEPETYJIUPYEMbIX YCIOBHAX (TOProBbI 3alm OOBbeKTa
TOPTOBIIN) U B PEryIupyeMbIX ycioBusix (Temmeparypa 4+0,2 °C, oTHOCHTENbHas BIaKHOCTh Bo3myxa 85-95
%). JIsl yCTaHOBJICHHSI TOBApPHOTO COPTa CBEXHX SIOJIOK CpaBHHBAIM TPEeOOBAHUS K KAdeCTBY SIOJIOK,
ONMHMCaHHBIE B HAyYHO-TEXHWYECKOW JmTeparype u HopMmatuBHBIX mokymeHtax (THITIA) PecmyOmiku
Bbenapycs.

PesyabTaThl: aetictByromue THIIA paznudatorcs mo TpeOOBaHMIM K TTOKA3aTeIsIM Ka4eCTBa CBEKHUX SOJIOK
MO3IHUX CPOKOB CO3peBaHMs (BHELIHMH BHJ, ILIepoxoBaToe IN0OOypeHHe Koxuisl). B mpomecce
MPEANPOJA)KHOTO XpaHEHHUs SI0JI0OK B TOPrOBOM 3ajie HauboJiee 4acTo MPOSBIAIOTCS AS(PEKThl: HaXUMBI U
yIIUObI ¢ HOTEMHEHHEM MSIKOTH, IOTEPTOCTH, IPOKOJIBI KOXKHILIBL, TOOypeHHE MSIKOTH, YBsIIaHHE.

BeiBoabl:  HeoOxoauMa — rapMOHM3auUusl — ACUCTBYIOIIMX B bemapycm  rocynapcTBEHHBIX U
MEXTIOCYJapCTBEHHBIX CTAaHAApPTOB Ha sOJOKM CBEXKME M MX COBEpLIeHCTBOBaHHE. Pa3paborana
WITIOCTPUPOBaHHAsT KapTa Ae(EeKTOB CBEXHX SA0JIOK, MPOSBISIOLIMXCS IMPU XpPaHEHHMM U pealu3alud B
PO3HUYHOM TOPTOBIIE, KOTOPast MOKET ucnoib3oBaThes B THIIA s uaenTudukanuy ToBapHOro copra Ipu
MpreMKe sI0JIOK.

KJIIOUEBBIE CJIOBA: 20710K0;  Kavecmeo, udenmugpuxayus 0ehekmos; MOBAPHLIL COpPM;
unmocmpayust 0epexmos.

JJIsA HUTUPOBAHMUSA: 3envkoBa, M. JI. IloaTBepiklieHHE COOTBETCBUS KAaueCTBA CBEXHX SIOJOK H
OIIEHKA TIOTEHIIMAILHBIX PUCKOB WX MOPYH Ha dTamax toBaponaBmwkeHus / M. JI. 3enskoBa, E. A. MomnsBko-
Kum, B. H. Tumodeesa // Bectauk MI'VII. — 2020. — Ne 2(29). — C. 33-43.

CONFIRMATION OF THE QUALITY CONFORMITY OF FRESH APPLES
AND ASSESSMENT OF THE POTENTIAL RISKS OF THEIR DAMAGE
AT THE STAGES OF MERCHANDIZE FLOW

M. L. Zenkova’, E. A. Maliauka-Kim’, V. N. Timofeeva’

'Belarusian State Economic University, Republic of Belarus
“Mogilev State University of Food, Republic of Belarus

ABSTRACT

Introduction. Nowadays stimulation of the production of high quality fresh apples, reduce in losses in their
distribution and increase in the level of consumption is of utmost importance. These tasks can be realized by
implementing integrated approach to quality assessment. The scientific objective of the study is to assess the
potential risks of spoilage of fresh apples in retailing and develop an illustrated defect chart in order to
improve the standardization of reception and assessment of the quality of goods.

Materials and methods. Organoleptic methods were used to examine apples of late-ripening varieties
during storage for nine days under uncontrolled conditions (selling area of a business) and under controlled
conditions (temperature 4+0,2 °C, relative air humidity 85-95 %). To evaluate the commercial grade of fresh
apples there were compared quality specifications for apples listed in scientific and technical literature and
regulatory documents (TNLA) of the Republic of Belarus.

Results. Current TNLA differ in the requirements for quality indicators of fresh apples of late ripening
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varieties (appearance, rough patches of brown color). Most frequently defects revealed in selling area during
pre-sale storage of apples are damages accompanied by pulp browning, rough skin, skin punctures, browning
pulp, and moisture loss.

Conclusions: State and interstate standards for fresh apples that are in force in Belarus should be harmonized
and improved. The developed chart of defects in fresh apples occurred during storage and sale in retail trade
can be used in TNLA to identify a commercial grade in receiving apples.

KEY WORDS: apple; quality; identification of defects; commercial grade; illustration of defects.

FOR CITATION: Zenkova M. L., Maliauka-Kim E. A., Timofeeva, V. N. Confirmation of the quality
conformity of fresh apples and assessment of the potential risks of their damage at the stages of merchandize
flow. Bulletin of Mogilev State University of Food Technologies. — 2020. — No. 2(29). — P. 3343 (in
Russian).

Puc. 1. Paznnuns B Tpe60BaHI/IHX K Ka4YCCTBY CBCIKUX SI0JIOK NMO3AHUX CPOKOB CO3pPCBAHUA
Fig. 1. Difference in quality requirements for fresh apples of late ripening varieties

Puc. 2. JTonmyctumoe nposiBieHre HAXUMOB y cBexxux 51050k (CTh 2288-2012)
Fig. 2. Acceptable pressure exerted on fresh apples

Puc. 3. lomyctumble geeKThl y CBEXKHUX SIOJIOK IEPBOTO COPTa
Fig. 3. Acceptable defects in fresh apples of the first grade

Puc. 4. [lonyctumblie aeeKThl y CBEXKUX SIOJIOK BTOPOTO COpPTa
Fig. 4. Acceptable defects in fresh apples of the second grade

Puc. 5. JleekThl 1 O0IE3HU CBEIKHX SOJIOK
Fig. 5. Defects and diseases of fresh apples

Puc. 6. [IposiBienne aedekra (MpOKOI KOXKHIIB) M M3MEHEHHE KauecTBa SI0JIOK B HEPETYJIMPYEMBIX YCIIOBUSX
Fig. 6. Manifestation of the defect (skin puncture) and change in the quality of apples under uncontrolled conditions

Puc. 7. [Iposienenue neeKTOB U U3MEHEHHE KauecTBa 0J10K npu Temneparype 4+0,2 °C
Fig. 7. Manifestation of defects and change in the quality of apples at a temperature of 4+0,2 °C
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ONTUMM3ALIUA TEXHOJIOI'MYECKUX ITAPAMETPOB ITIOJTYYEHUSA CYCJIA
C UCIIOJIB3OBAHUMEM OBCA I'OJIO3EPHOI'O ITPM TIPOU3BOJACTBE
IHOJIMCOJIOAOBBIX 9KCTPAKTOB

M. JI. Muxynunuu, I1. B. bonomoea

Moeunesckuti eocydapcmeennulii yHugepcumem npooosonscmaus, Pecnyoauxa berapyco

AHHOTANUA

Beenenne. MHoOroueneBbIM HHIPEAMEHTOM [UId  O€JIOPYCCKOTO  pbIHKA, OONafamoummM OOraThiM
OMOXMMHUYECKHM COCTaBOM, SBJISIETCS MOJIMCOJIOAOBBINA 3KCTPaKT. CyIecTBYIONIE TEXHOJOTHH MOIYYEeHUs
MOJIMCOJIONOBBIX 3KCTPAKTOB HE 3aTPAaruBalOT H3YyYEHHMsS TEXHOJOTHYECKUX I1apaMeTpoB Ha CTaauu
3aTUPAHMUs C Y4eTOM IIPUMEHEHHS B €r0 COCTaBe OBCa TOJIO3EPHOIO U 3EPHOBOIO CHIPbS OEIOPYCCKOM
cenekuuu. Hayuynas 3amaga — OLEHHUTh TEXHOJOTMYECKHE CBOMICTBA IOJHMCOJIONOBOTO CyCla C
WCTIONBb30BAaHUEM OBCAa TOJO3EPHOTO M YCTAaHOBUTH OINTHMAJbHbIC TEMIEPATypHBIE PEXHMbI U
MPOAOJLKUTEIBHOCT 3aTUPAHUS IPU MPOU3BOACTBE SKCTPAKTA ISl MOBBILICHUS TOTPEOUTEIBCKUX CBOMCTB
U TEXHOJIOTUYHOCTH IIpoliecca.

Matepuaisbl 4 MeToabl. IlonncononoBoe cyciao Ha OCHOBE STYMEHHOTO, OBCSIHOTO M TPUTHKAJIEBOTO COJIOAA
U COJOIOBOE CYyCJO, IOJYYE€HHOE M3 OBCSHOIO COJIoNA. B KadecTBe HCXOAHOTO ChHIPhS HCIIOJIB30BAIU
3epHOBBIE KYJIBTYPBl OCIOPYCCKOW CeNeKnuu: saMeHb copra Dict, oBec romo3epHblii copra ['omra,
TpuTuKane copra Opa. IloAroToBKY M NMpOBEAECHUE HUCHBITAHUM OCYLIECTBISUIM CTaHAAPTHBIMU (PU3HMKO-
XMMUYECKUMH M XHMHYECKMMHM MeEToHaMH aHanu3a. ONTHMHU3AIMI0O I[apaMeTpoB MpU  IOJYYCHUH
MOJICOJIOIOBOTO CycCila OCYILECTBIISUIN METOJaMH PETPECCHOHHOTO aHAJIM3a U BECOBBIX KOA(PPULIMEHTOB.
Pe3ysabTaTbl. YCTAaHOBJIEHBI 3aBUCHUMOCTH (U3MKO-XMMHUYECKHX II0Ka3aTelel OBCSHO-COJIOAOBOTO U
MOJICOJIOIOBOTO Cyclia OT TEMIEPaTyphl U NPOIODKUTEILHOCTH 3aTUPAHHSI, KOTOPhIE MOYKHO HCIIOJIb30BATh
IUIs. OIIEpaTHBHOIO YIpPaBJeHUs mpoueccoM 3aTupanus. C momoIpo 0000IMEHHOro nmokasareiss B (opme
MOJIMHOMBI TPEThEH CTEIeHU T0A00PaHbl ONTHMAIIbHBIE TEXHOJIOTHUYECKUE MTapaMeTphl Ha CTaluH 3aTHPAHUS
MOJIMCOJIONIOBOTO CyClia, KOTOPbIE MO3BOJIMIIN YBEIUUUTh B CycJe colepXaHue cyxux BemecTB Ha 11,2 %,
ManbTO3bl — Ha 19,1 %, 6enmka — Ha 6,7 % u crkopocTh dunbTparyu — Ha 13,0 %.

BeiBoabl. MakcumanbsHOe conepkanue cyxux semects — 13,9+£0,2 %, manmbro3sr — 10,6 /100 oM, Genka —
1,12 %, B noaMCOIO0BOM CYCJIE€ JOCTUTHYTO IPH BBIEPXKKaX HAa CTAQAMU 3aTUPaHUs OEIKOBOM may3bl Mpu
temneparype (44+1) °C B teuenme 50 munyT, mpu (53+£1) °C B Teuenme 40 MHUHYT W Ha CTaauu
ocaxapusanus rpu (63+1) °C B reuenue 60 MUHYT.

KJIIOUEBBIE CJIOBA: o0scsno-conodosoe cycno; nOauCOI00080€ CyClo, MEXHOI0SUMECKUe CEOUCMEd;
napamempul 3amMuparus, ORMUMU3AYUsL NPOYecca.

JJIsA HUTUPOBAHUMSA: Mukynuand, M. JI. OnTtuMu3anys TEXHOJIOTHYECKUX MapaMeTpoB MOIYYEHHS
Cyclia ¢ WCIOJIb30BAHMEM OBCa TOJIO3EPHOTO TMPH IMPOU3BOJCTBE IMOJIUCONOAOBBIX 3KcTpakToB / M. JL
Muxkynunny, I1. B. Bonorosa // Bectauk MI'VIL. — 2020. — Ne 2(29). — C. 44-55.

OPTIMIZATION OF PROCESS PARAMETERS OF WORT PRODUCTION
USING HULLESS OATS IN POLYMALT EXTRACTS TECHNOLOGY

M. L. Mikulinich, P.V. Bolotova

Mogilev State University of Food Technologies, Republic of Belarus

ABSTRACT

Introduction. Polymalt extract having excellent biochemical composition is a multi-purpose ingredient for
the Belarusian market. Current polymalt extract technologies are not concerned with the study of
technological parameters at the mashing stage, taking into account the use of hulles oats and grain raw
materials of Belarusian selection in its composition. The scientific task of the study is to evaluate the
technological properties of polymalt wort using hulles oats and establish optimal temperature conditions and
the duration of mashing in the production of extract to increase the consumer properties and technological
efficiency of the process.

Materials and methods. Polymalt wort based on barley, oats and triticale malt and malt wort obtained from
oat malt. Grain crops of Belarusian selection were used as raw materials: barley variety Fest, hulles oats
variety Gosha, triticale variety Era. Standard physicochemical and chemical methods of analysis were used
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to prepare and conduct the studies. Optimization of parameters in obtaining polymalt wort was carried out by
the methods of regression analysis and weight coefficients.

Results. Dependencies of physicochemical indices of oat-malt and polymalt wort on temperature and on
duration of mashing have been determined. They can be used for operating control of mashing process.
Using a generalized index in the form of a third degree polynomial there were determined optimal
technological parameters at the stage of polymalt wort mashing, which made it possible to increase dry
substances content in the wort by 11,2 %, maltose by 19,1 %, protein by 6,7 % and filtration rate by 13,0 %.
Conclusions. The maximum content of dry substances as high as 13,9+0,2 %, maltose as high as 10,6 g/100 cm®,
protein as high as 1,12 % in polymalt wort was achieved when holding peptonizing rest at the mashing stage at a
temperature of (44+1) °C for 50 minutes, at (53=1) °C for 40 minutes and at the saccharification stage at
(63+1) °C for 60 minutes.

KEY WORDS: oat-malt wort; polymalt wort; technological properties; mashing parameters; process
optimization.

FOR CITATION: Mikulinich, M. L., Bolotova P. V. Optimization of technological parameters of wort
production using hulless oats in the production of polymalt extracts. Bulletin of Mogilev State University of
Food Technologies. — 2020. — No. 2(29). — P. 44-55 (in Russian).

Puc.1. BrusiHME TEXHONOTMYECKMX PEKUMOB 3aTHPAHUS Ha (PU3UKO-XMMUYECKHIE TIOKA3aTENTN OBCSHOTO CYyClia
Fig. 1. Influence of technological modes of mashing on physico-chemical parameters of oat wort

Taoa. 1. 3ravenns kodQduiteHToB ypaBHeHHs (3) MpH pa3HBIX PeKUMaX 3aTHPAHUS
Table 1. Coefficients of equation (3) at different modes of mashing

Puc. 2. BnusiHue TeMmepaTypsl U MPOJOJDKUTENFHOCTH 3aTUPaHUs Ha (PU3HMKO-XUMHYECKHE MOKa3aTeIH
TIOJIMCOJIOAOBOIO CyClia
Fig. 2. Influence of temperature and duration of mashing on physico-chemical indicators of polymalt wort

Tabu. 2. 3nauenust k03P PUIKEHTOB ypaBHEHN (4) PH Pa3HBIX TEMIEPATYPHBIX PEXKUMAX 3aTUPAHUS
Table 2. Coefficients of equation (4) at different temperature modes of mashing

Puc. 3. TexHoIornueckuit PEKUM 3aTHPAHUS TTOJIUCOJIOA0BOIO CyCila C UCIIOJIb30BAHUEM OBCaA I'OJIO3CPHOT'O
Fig. 3. Technological modes of mashing of polymalt wort using hulless oats

Tada. 3. Pr3rKo-XMMUUECKUE TOKA3aTENN MOJIMCOIIOIOBOTO CYClia B COOTBETCTBUHU C BEIOPAaHHBIMU
TCXHOJIOT'MYCCKUMU PEIKUMaAMU
Table 3. Physico-chemical parameters of polymalt wort in accordance with the selected technological modes
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OIIEHKA KAYECTBA MSICA JUIMHHEUIIEW MBIl CBUHAHBI
C IIPU3HAKAMM PSE B ITIPOIHECCE ABTOJIM3A

O. B. IlIkaopos, E. A. Tpununckaa, U. H. Anopeesa, Jl. 10. Xapkesuu

Moezunesckuii cocyoapcmeennblii yHugepcumem npooosonvcmsus, Pecnyonuxa benapyce

AHHOTANIUA

BBenenne. Ha msiconepepabatriBatomue npeanpustust Pecyonuku benapyck oxono 50 % msica moctymaet
C OTKJIOHEHHMSIMU B XOJI€ aBTOJIMTHUYECKHUX ITponeccoB. Llenb paboThl — akTyann3anys JaHHBIX 110 AUHAMUKE
W3MEHEHUSI OCHOBHBIX (PM3MKO-XMMHUYECKHMX IIOKa3aTeled KadecTBa B MACE C OTKJIOHEHUSIMH B XOne
ABTOJIMUTHUECKUX TPOLIECCOB IS PALIMOHAIBLHOTO UCIIONB30BAHUS MACA TIPH €ro nepepadoTKe.

Matepuansl U MeToabl. B HacTosmem uccnenoBannu ObuTM Mcnonb3oBanbl oopassl NOR-msica (msico ¢
HOPMaJTBHBIM X0Z0M aBTonm3a) u PSE-msca (OnemHoe, MATKOE, 3KCCYAATHBHOE) M3 JUIMHHEHIIICH MBIIIIIBI
(musculus longissimus dorsi) cBuHuHBL. I[IpoObl OTOMpanM B YCIOBHAX MsCOMEpepadaThIBAIOLICTO
NPEANpUATHS U U3Mepsuti pH, yIeTbHYI0 AIEKTPOIPOBOHOCTS (YD) MBIIICYHON TKAHU B BOJHON BBITSIKKE,
BnarocsssbeiBatonryto (BCC) u Bnaroyaepxusaroiryro (BYC) cnocoOHOCTE.

Pe3yabTatsl. Bennmunaa BCC u BYC PSE-msica 3HauntensHO Hinke, 4eM y NOR-msca. B nepBrie gBoe
cyTok xpanenust PSE-msca Benmuunna pH cHbkaeTcs1, 3aTeM BO3pacTaeT, JOCTUrasi MaKCHMyMa Ha BOCHbMEBIE
cytku — 5,38 must PSE-msica B cpaBaenun ¢ 6,1 must NOR-msica. Iocne yoost YO PSE-msica Ha 315 uS/cm
BeImre, yeM NOR-Msca, Ha BTOpBIe CYyTKH HaHHAs BenudrnHa cHIbKaeTcst y PSE-msca Ha 2,4 y NOR-msica Ha
8,8. Tlpu mocnmeayroeM XpaHeHHMH YO TIOBBIIIAETCS 10 MaKCHMalbHBIX 3HaueHwd 1461 uS/cm mis
NOR-wmsica u 1538 uS/cm PSE-msica Ha BOCbMBIE CYTKH.

BoiBoabl. PesynbraThl HccienoBaHMA OKa3ajdd, 4YTO W3MEHEHUS OCHOBHBIX (PU3MKO-XMMHYECKHX
nmokasareyied kadectBa Msca ¢ npusHakamu PSE- u NOR-msca uMeloT aHaJOrM4yHblE KHHETHYECKHE
3aBUCUMOCTH. CKOPOCTb 3THX W3MEHEHWH ISl Msica C aHOMAaJbHBIM XOJIOM aBTOJIM3a 3HAYUTEIHFHO HUXKE,
gem a1 msca NOR. OpHako HakomuieHHMEe HH3KOMOJIEKYJISIPDHBIX COEIMHEHHI YK€ B IEPBBIE CYTKH
HCCIIEIOBAHNH TOpa3fo BBINIE y MsCA C OTKJIOHEHHSIMHU B aBTOJIMTHUYECKHX NPEBPAIICHUSIX, YTO TOBOPHUT O
0oJiee THTEHCHBHOM TIPOIIECCE TIMKOJIH3A.

KJIOYEBBIE CJIOBA: senuyuna pH; yoenvnas d1eKmponpo8oOHOCHb,  61a20)0eplcUsaouas
CNOCOOHOCMb, 81A20CEA3bIBAIOUAsL CROCOOHOCIb, aHOoMAAbHbl X00 asmoausa;, PSE-msaco; NOR-wmsco;
oucmpodhust.

JJIsA HIUTUPOBAHMS: 1lika6por, O. B. Onenka kadecTBa Msica JJIMHHEUIICH MBIIIIBI CBUHUHBI C
npuzHakamu PSE B mponecce asronuza / O. B. Illkabpos, E. A. Tpununckas, U. . Annpeesa, JI. 1O.
Xapkesud // Bectank MI'VIL. — 2020. — Ne 2(29). — C. 56-63.

ESTIMATION OF THE QUALITY OF THE LONGISSIMUS PORK MUSCLE
(MUSCULUS LONGISSIMUS DORSI) WITH SIGNS OF PSE DURING AUTOLYSIS

O. V. Shkabrov, E. A. Trilinskaya, I. I. Andreeva, L. Yu. Kharkevich
Mogilev State University of Food Technologies, Mogilev, Belarus

ABSTRACT

Introduction. About 50 % of meat arrives at meat processing enterprises of the Republic of Belarus with
deviations occurred during autolytic processes. The purpose of this work is to update data on the dynamics of
changes in the main physical and chemical quality indicators in meat with deviations in autolytic processes
for the rational use of meat during its processing.

Materials and methods. In the present study, NOR pork meat (meat with normal autolysis) and PSE pork
meat (pale, soft, exudative) from the longissimus muscle (musculus longissimus dorsi) were used. Samples
were taken at the meat processing plant and measurements were made on pH, electrical conductivity (EC) of
muscle tissue in water extract, water-binding capacity (WBC) and water-holding capacity (WHC).

Results. Water-binding capacity (WBC) and water-holding capacity (WHC) of PSE meat was found to be
significantly lower than those of NOR meat. During the first two days of PSE meat storage, the pH value
decreases, then increases, reaching its maximum level in the eighth day — 5.38 compared to 6.1 for NOR
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meat. After slaughter, electrical conductivity of PSE meat is 315 puS / cm higher than that of NOR meat; in
the second day this value decreases for PSE meat by 2.4; and for NOR meat by 8.8. During subsequent
storage, electrical conductivity increases to a maximum value of 1461 pS / cm for NOR meat and1538 puS /
cm of PSE meat in the eighth day.
Conclusions. The results of the study showed that changes in the main physicochemical parameters of the
guality of meat with signs of PSE and NOR-meat have similar kinetic relationships. The rate of these
changes for meat with an abnormal course of autolysis is much lower than that for NOR meat. However, the
accumulation of low-molecular-weight compounds already in the first days of the research is much higher in
meat with deviations in autolytic transformations, thus indicating a more intense process of glycolysis.

KEY WORDS: pH value; specific electrical conductivity; water-holding capacity; water-binding capacity;
abnormal course of autolysis; PSE meat; NOR meat; dystrophy.

FOR CITATION: Shkabrov O. V., Trilinskaya E. A., Andreeva I. I., Kharkevich L. Yu. Estimation of the
quality of the longissimus pork muscle (musculus longissimus dorsi) with signs of pse during autolysis.
Bulletin of Mogilev State University of Food Technologies. — 2020. — No. 2(29). — P. 56-63 (in Russian).

Tao6a. 1 M3menenne BYC Msca ¢ HOpMaJbHBIM XOA0M Pa3BUTHUS aBTOJIM3a Msica M Msica ¢ mpu3Hakamu PSE
(mMHHEWIAs MBIIIA CIIFHEI) B 3aBHCUMOCTH OT CPOKa XPaHSHHS

Table 1. Changes in the water-holding (WHC) capacity of meat with a normal course of development of
autolysis of meat and meat with signs of PSE (musculus longissimus dorsi) depending on storage time

Puc. 1. NU3zmenenue Bennunnabl BCC msaca ¢ npuznakamu PSE- 1 NOR-Msica (nnHHeNIass MbIIIIa CIIUHbI)
Fig. 1. Changes in water-binding (WBC) of meat with signs of PSE and NOR meat (musculus longissimus
dorsi)

Puc. 2. M3meneHue BennunHbl pH cbIpbs B IpoLecce aBToau3a
Fig. 2. Change in pH in raw materials during autolysis

Puc. 3. MI3MeHeHue 351eKTpONpOBOAHOCTH MACa B JUIMHHEWUIIIEN MBILILE B XO/I€ aBTOJIN3a
Fig. 3. Change in the electrical conductivity of meat in the longissimus muscle during autolysis
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ONITUMM3ALMA TEXHOJIOI'MA TPOU3BOACTBA
KAPOTUHOUJOCOJAEPKAIIUX KOMBUKOPMOB U OLIEHKA
NX 2OPEKTUBHOCTHU ITPU KOPMJIEHUH KAPIIA

K. B. Komakl, A U. Honomapeeaz, JI. B. PmeaH3, A. D. Komakl, A. T, Koxoeuu®

YPVIT «Hncmumym pwi6rozo xossiicmeay, Munck, Pecny6iuxa Benapyce
40 «DKO-PECYPC AI'POy, Canxm-Ilemep6ype, P®
SMozunesckuii 2ocyoapcmeennylii ynusepcumem npodosonsemeus, Pecny6nuxa Benapyce

AHHOTALNUA

BBenenne. M3BecTHa BBICOKAas S(PQPEKTHBHOCTH HCIOJIB30BAaHUS B COCTaBE KOPMOB B PBHIOOBOJCTBE
KapOTHHOMIOB. AKTyalbHbIM SIBIISIeTCS OOECIIEYCHHE COXPaHSIEMOCTH KapOTHHOMAOB B Ipolecce
MIPOM3BOJCTBA KOMOMKOPMOB, YTO ONpENeNWIo Lenb ucciaenoBaHus. Haydnas 3agaua — onTuUMH3anus
MPOIIECCOB MPOU3BOJICTBA KOMOMKOPMOB JIJIsl PA3HOBO3PACTHOTO KapIia ¥ OICHKA BIMSHUS KapaTHHOHUIOB Ha
MOKa3aTeIN POCTa PhI0 ¥ BEIKUBAEMOCTb.

Martepuansl u Meroabl. KapoTtmHompoconmepkamme mpemapaTel «2Jko 3omoroity, «llanadepm-AX»,
COHPYJIMHA B BBICYHIGHHOM BHJE B cocTaBe KOMOHMKopMma jaisi kapma. CTaHZapTHBIE METOMABI OLECHKH
KauyecTBa KOMOUKOPMOB M (DU3HOJIOTHYECKOTO COCTOSHHUSI PHIOBI.

Pe3yabTarbl. MakcuManbHasi COXPAaHHOCTh KapOTHHOMIOB IIPU MPOW3BOACTBE KOPMOB JOCTIDKMUMA MPHU
TEMITepaType PacChITHOrO KOMOMKOpPMa TOCJE BJIAroTEINIOBOM 00paboTkm He Oonee 65-70 °C, BrnaxHOCTH
nepen TpaHyaupoBanueM 17—-18 %, Temmeparypbl mocie rpaHyiupoBanus — He Oonee 80 °C. Ilpu
HCIIONB30BAaHUHI «9Kk0 30J0TOI» HAKOIUICHHE NPOTEHHA B TeJie OJHOJETHEro0 Kapra BHIIIE YEM B
KOHTPOJIHOM cTaze Ha 22,9 %, npu ucnons3oBanuu «llanadepa-AX» — seime Ha 19,1 % y nByxsernero. B
TOKCHYHBIX YCIIOBUSIX Cpellbl Mpu Hcrob3oBannn «llaHadepn-AX» BbDKMBaEMOCTh Kapria Bblie Ha 63 % 1o
CPaBHEHHIO C KOHTPOJIEM. JTOT Npemnapar XapaKTepHU30BaJicsl BBICOKOH 3()(EKTUBHOCTBIO IIPH 3aKUBJICHUH PaH.
YcraHnoBneHa BbIcOKasi 3(p(heKTUBHOCTD Y CIMPYJIMHBI B COCTaBe KOMOMKOpMA (BbIKHBaeMocTh kapria 100 %).
BuiBoabl. /Iy TOBBINIEHHST BBDKMBAEMOCTH Kapra, TOBBIIIEHHS HWMMYHHTETa W YCTOHYMBOCTH K
OakTepHanbHBIM WHPEKIHUAM PEKOMEHIYeTCs JOOaBISATh B COCTaB KOMOMKOpPMa KapOTHHOMJIOCOIEPKAIIIE
KOMITOHEHTHI B cienyromux konmdectBax: «llanadepn-AX» — 80 mr/kr, «9ko 3omotoi» — 0,55 /KT,
cnupynuna — 0,1 1/Kr.

KJIIOUEBBIE CJIOBA: pui6osoocmeo; kapomunoudocooepaicawue KOMOUKOPMA, KApNn, MEXHOI02UL,
UHpeKyUL, BbIICUBAEMOCTIb.

JJIAA HUTUPOBAHMUA: Komak, )K. B. Onrumusamnusi TEXHOJOTHH MPOM3BOJCTBA KapOTHHOHMIOCOAEPIKAITIX
KOMOHMKOPMOB M olieHKa uX dddekruBHoct npu kopmienun kaprna/ XK. B. Komaxk, A. U. TTonomapesa, JI. B. Pykiian
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OPTIMIZATION OF THE TECHNOLOGICAL MODES FOR PRODUCTION OF
COMPOUND FEEDS CONTAINING CAROTENOIDS AND EVALUATION OF THE
EFFECTIVENESS OF CARP FEEDING

J. V. Koshak!, A. I. Ponovareva, L. V. Rukshan®, A. E. Koshak *, A. G. Kohovich®

L Fish Industry Institute, Republic of Belarus,
2JSC "ECO-RESOURCE AGRQ", Russian Federation
*Mogilev State University of Food Technologies, Republic of Belarus

ABSTRACT

Introduction. It is known that carotenoids are effectively used in the composition of compound feeds for fish
breeding. Thus, the retention of carotenoids in the production of compound feeds is of utmost importance. The
scientific task of the study is to optimize the production processes of compound feeds for uneven-aged carp and
assess the effect of carotenoids on fish growth and survival rates.

Materials and methods. Carotenoid-containing products «Eco Zolotoy», «Panaferd-AX», dried spirulina as an
ingredient in compound feeds for carp. Standard methods for assessing the quality of compound feeds and
physiological state of fish.
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Results. The maximum retention of carotenoids in the production of feeds is achieved at a temperature of loose
compound feed after being treated with moisture and heat at a temperature no more than 65-70 °C, at the
humidity of 17-18 % before granulation, at a temperature no more than 80 °C after granulation. When using
«Eco Zolotoy», the accumulation of protein in the body of a one-year-old carp is 22,9 % higher than in the
control fish stock, and as for «Panaferd-AX» it is higher by 19,1 % in a two-year-old carp. Under toxic
environmental conditions the survival rate of carp is 63 % higher than in the control stock when «Panaferd-AX»
is used. This product revealed high efficiency in wound healing. Spirulina was found to be highly effective when
used in compound feed (carp survival rate is 100 %).

Conclusions. To increase the survival rate of carp as well as improve immune system and resistance to bacterial
infections, it is recommended to add carotenoid-containing components to the compound feeds in the following
quantities: «Panaferd-AX» — 80 mg / kg, «Eco Zolotoy» — 0,55 g / kg, spirulina— 0,1 g/ kg.

KEY WORDS: fish breeding; carotenoid-containing compound feeds; carp; technology; infections; survival.
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Taoa. 1. [lokazaTenu kadyecTBa KOMOMKOPMOB TSI TOJIOBHKA Kapria
Table 1. Quality indicators of compound feeds for yearling carp

Taom. 2. [lokazarenu pocTa Kapra 1py KOpMICHHH KOMOMKOPMAaMH C KapOTHHOUIOCOIEPIKAIIMHI
KOMIIOHCHTaMH
Table. 2. Growth indices of carp when feeding with compound feeds with carotenoid-containing components

Puc. 1. Hakornienre mpoTerHa B TKaHSIX KapIia MpH KOPMIIEHUS] KOMOMKOpMaMy

C KapOTHUHOMUJOCOACPKAIIMMH KOMIIOHCHTaMH

Fig. 1. Protein accumulation in carp tissues when feeding with compound feeds with carotenoid-containing
onentscomp

Tab6u. 3. BenkuBaemocTs phIO 1pu OakTepuansHoi nHpekiu Aeromonas hydrophyla u noporosoit
KOHLCHTpAIlMK MEAHOI'O KYIIOpOCa B BOJAC

Table. 3. Survival of fish with bacterial infection Aeromonas hydrophyla and threshold concentration of copper
sulfate in water

Puc. 2. Hakornnienre BUTaMiuHa A B IIeUeHH KapIia MPH KOPMIICHUN KOMOHKOpMaMU C
KapOTHUHOUAOCOACPKAIITUMH KOMIIOHCHTAMU

Fig. 2. Accumulation of vitamin A in the liver of carp when feeding with compound feed with carotenecontaining
components
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BJUSHUE MOP®OJIOTMYECKUX OCOFEHHOCTEN MOBEPXHOCTH CEMSIH
HA JUDJIEKTPUYECKOE PA3JAEJIEHUE

10. K. T' 0p00ew<uﬁl, B. B. Jlumeax’

YPecny6nurarncroe ynumapnoe npednpusmue « Hayuno-npaxmuueckuii yenmp Hayuonansnoti akademuu
nayk bBenapycu no npodosonvcmeutoy, Pecnyonuxa benapyco

2Beepoccutickuii HayuHO-UCCIe008amenbCKUil UHCIUMYM Kpaxmanonpooykmos — unuan OHIL] nuwyeswix
cucmem um. B.M. I'opbamosa PAH, Poccuiickas ®edepayus

AHHOTANIUA

BBenenmne. /[ ucnonp3oBaHUsl CEMSH MPSIHO-apOMAaTHYEeCKUX PACTEHUI B MUILEBOW MPOMBIIIICHHOCTH
Ba)XHO 00€CHEeYnTh WX KadecTBO W Pa3sMEPHYI0 BBIpaBHEHHOCTh. [locime oOpaboTKM WX Ha TUIOBBIX
MIPOCEHBAIOIINX MalIMHAX TpeOyemMoe KauecTBO He xocturaerca. Llenmp ucciaenoBaHusi — ONTUMH3ALUU
nporecca 0OpadOTKK CEMSIH METOJIOM AMAJICKTPUYECKOr cemapauuu. HayuHast 3agaya — omeHKa BIHSHUS
MOp(OJIOrHIECKHX 0COOEHHOCTEH TIOBEPXHOCTH CEMSH Ha Pe3yJbTATUBHOCTH CEMapalyy.

Martepuansi u Mmetoabl. CeMeHa kopuasapa, TMrHa u ykpora o 'OCT 17081-97, TOCT 17082.1-93, TOCT
29056-91 cranmaptaoii BnakHoctH 8—10 %. HccnemoBanue mMopdonornueckux 0ocOOEHHOCTEH MOBEPXHOCTH
CeMsH MpPH TIOMOIIM CKAHUPYIOLIEro (PacTpoBOro) aueKTpoHHOro Mukpockomna LEO 1420 («Carl Zeissy,
I'epmanmst) € yckopsrormM HampspkeHreM 20 kB 1 MakcuMansHO# paspemtatomield ciocodHocTsio 10 aM. Jlis
MHUKPOMOP(POMETPUH W  MHKPOMOP(OCEEMKH HCIIONB30BAIM  [IPOTPAMMHO-AMIAPaTHRI  KoMmIuieke «SEM
SYSTEM LEO 32» (I'epmanust). Metaim3anunio TOBEPXHOCTH CEMSIH OCYIIECTBISUINA HAIMTBUICHHEM 30JI0TOM B
kamepe BakyymHol ycraHoBkd EMITECH K 550X.

Pe3yabTaThl. [I0BepXHOCTH CEMSIH HEOTHOPOAHA, C OOJIBLIMM KOJTUYECTBOM O0OpPO3110K, BEIEMOK, OYTOPKOB 1
BOJIOCKOB; OOHAapy>KeHbl IOJIOCTH — CEKPETOpHbIE BMECTHIIMINA, COJepKamue dSPUpHBIE Macla,
00YCIIOBIMBAIONINE BBICOKYIO OMOJIOTHYECKYIO LIEHHOCTh JAHHBIX ceMsH. COCTOSHHE MOBEPXHOCTH CEMSIH
CYIIECTBEHHO BIHMS€T HAa HMX CBOHCTBa B JJIGKTPUYECKOM II0JIE€ TPH JIUDJICKTPUYECKOHW Cemapamuy.
[IpenyioxxeHo MoaepHU3UPOBATh PabOUMi OpraH cernapaTopa MyTeM YCTaHOBJICHUS Ha OMUIsIpHON 0OMOTKE
IIJICHOYHOTI'O IMOKPBITHA IJId UCKIIIOYCHUA NMTPOChIIIaHNd CEMAH U ITOBBIIICHWA Ka4€CTBA pa3/ICJICHUA.
BeiBoabl. YriyOneHHoe H3y4deHHE MOP(OJIIOTHUECKHMX NapaMeTpOB CEMSH IOCie 3JIEKTPOPHU3MUECKON
00pabOTKH CIIOCOOCTBYET BBISBICHHIO U OOBSACHEHHMIO BO3ICHCTBHS Ha HHUX DBICKTPUYECKOTO MOJIS.
[pennaraemplii coco0 cemapanyy MO3BOJSET MOMYYUTh (PpakIUK CeMsSH yKpola, TMHHA U KOpPHaHApa
BBICOKOH CTeTeHH TOMOTeHHOCTH (96-98 %) 1 pa3MepHOil BHIpaBHEHHOCTH, YTO Ia€T BO3MOYKHOCTh BBOJNTH
CeMEeHa B PELENTypy CIMBOYHOI'O M TOIJICHOTO Maced.

K/IIOYEBBIE CJIOBA:  cemena;, ykpon;, mMmun; KOpuawop; HpSAHO-APOMAMUYECKUE KVIbMYpbl,
mopghonozus nosepxnocmu; INEKMPOHHAS MUKPOCKONuUs, Oudiekmpudeckas cenapayus; Pecnyonuka
benapyce.

JJIS1 HUTUPOBAHMUS: T'oponeukuii, FO. K. BinssHue MopQoiaorunaeckux 0COOEHHOCTEH MOBEPXHOCTH
ceMsiH Ha audjiekTpudeckoe pasaenenue / 10. K. IN'opoaeuxwuii, B. B. JIutssik / Becrauk MI'VII. — 2020. —
Ne 2(29). —C. 74-82.

INFLUENCE OF MORPHOLOGICAL FEATURES OF SEED SURFACE ON
DIELECTRIC SEPARATION

Y. K. Gorodecki®, V. V. Litviak?

'Republican Unitary Enterprise «Scientific and Practical Center for Foodstuffs of the National Academy
of Sciences of Belarus», Republic of Belarus
2All-Russian Research Institute of Starch Products — Branch of the Federal Research Center
for Food Systems named after V.M. Gorbatov of RAS, Russian Federation

ABSTRACT

Introduction. It is important to ensure high quality and dimensional uniformity of aromatic plant seeds for
their use in the food industry. If processed on typical sieving machines the required quality of the plants
cannot be achieved. The aim of our study is to optimize the process of seed treatment by dielectric separation
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method. The scientific task is to assess the influence of the morphological features of the seed surface on the
efficiency of separation.

Materials and methods. Seeds corresponding to GOST 17081-97, GOST 17082.1-93, GOST 29056-91 with
specified moisture content of 8-10 % were used in the research. The morphological features of fruit surface
of aromatic plants (coriander, caraway and dill seeds) were studied using LEO 1420 scanning electron
microscope (Carl Zeiss, Germany) with an accelerating voltage of 20 kV and a maximum resolution of 10
nm. To visualize the image, micromorphometry and micromorphic images, SEM SYSTEM LEO 32 software
and hardware complex (Germany) was used. The metallization of the surface of the seeds was carried out by
sputtering with gold in a chamber of a vacuum installation EMITECH K 550X.

Results. The surface of the seeds is heterogeneous, with a large number of grooves, tubercles and hairs; there
were found cavities — secretory containers with essential oils, which determine high biological value of these
seeds. The state of the surface of seeds significantly affects their properties in an electric field during
dielectric separation. It was proposed to modernize the working body of the separator by installing a film
coating on the bifilar winding in order to exclude spillage of seeds and improve the quality of separation.
Conclusions. In-depth study of the morphological parameters of seeds after electrophysical machining
contributes to the identification and explanation of the effect of an electric field on them. The proposed
separation method makes it possible to obtain fractions of dill, caraway and coriander seeds of a high degree
of homogeneity and dimensional uniformity (96-98 %), which allows us to introduce seeds into the recipe
for butter and rendering butter.

KEY WORDS: seeds; dill; caraway; coriander; spices and herbs; surface morphology; electron
microscopy; dielectric separation; Republic of Belarus.

FOR CITATION: Gorodecki, Yu., Litviak, V. V. Influence of morphological features of seed surface on
dielectric separation. Bulletin of Mogilev State University of Food Technologies. — 2020. — No. 2(29). —
P. 74-82 (in Russian).

Puc. 1. Cxanupyroumii (pacTpoBBIi) 3IEKTPOHHBI MUKPOCKOI
Fig. 1. Scanning electron microscope

Puc. 2. Buzyanuzanus MOBEpXHOCTH CEMSIH KOpHaHApa, TMHHA U YKPOIIa, MOJIy4YeHHas

Ha CKAHUPYIOLIEM DJICKTPOHHOM MHUKPOCKOIIC

Fig. 2. Visualization of the surface of coriander seeds, caraway seeds and dill obtained using a scanning
electron microscope

Puc. 3. 1300pakeHne aHATOMUYESCKOTO CTPOSHHSI TMHHA KaK NIPEJICTABUTES CeMEHCTBA 3oHmuunble
Fig. 3. Image of an anatomical structure of caraway seeds as a representative of Umbelliferae family
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HCCJIEJOBAHUE I'HAPOAUHAMHUKH BUXPEBOI'O IIBLIJIEYJTOBUTEJIA
C BU3YA/IM3ALIUEN TPOTEKAIOIUX ITPOHNECCOB U PABPABOTKA METOJIA
YIPABJIEHUSA B3AUMOIAEUCTBHUEM BUXPEBBIX IIOTOKOB

A. B. Arcymml, B. M. Jlycrenxos', B. M. AKleuuz, A. 1O. )I(yxoel, I10. 10. Jlasvioux’

1 . .
Mozunesckuil 2ocyoapcmeennbiil yHusepcumem npooogonscmeus, Pecnyonuxa benapyce
2 Lo
benopyccko-Poccuiickuii ynugepcumem, Pecnybnuxa benapyce

AHHOTAIIAS

BBenenmne. AKTyanbHBIM SIBISETCS pa3paboTKa MeETolla YNpaBleHWS B3aUMOJACHCTBHEM 3aKpyYEHHBIX
MOTOKOB B BHUXPEBBIX MBUICYIOBUTENAX Ui OOCCIEUYCHUST BBHICOKOH 3(G(EKTUBHOCTH HX pabOThl B
KOHKPETHBIX MPOM3BOACTBEHHBIX YCIOBHUsIX. HayuHas 3amaua — ycTaHOBIECHHE PEKHMHBIX MapaMeTpPOB M
olpefieliecHne WX HWHTEPBAJIOB IS pa3paboTKM MeEToJa YIpaBJIIEHHsT Ha OCHOBE HCCIIEJOBaHMUS
TUJIPOJIMHAMUKHA B3aUMOJICUCTBHSI BUXPEBBIX MOTOKOB B MPO3PAaYHON NWJIMHAPUYECKOW CenaparioHHON
KaMepe MbUICYI0BUTEIS.

Matepuansl u MeToAbl. lcrmonms3oBaH a0opaTOpHBI 00pa3ell BUXPEBOTO IMBUICYJIOBUTENS U
SKCIIEPUMCHTANIbHAS ~ YCTAHOBKA, OCHANICHHAS KOHTPOJbHO-U3MEPUTEILHBIMH W PErYIHUPYIOIIUMU
npubopamu. ['HapoIMHAMUYECKHE HCCIICIOBAHUS TIPOBE/ICHBI [0 CTAHIAPTHBIM METOIUKAM.

PesyabTaTel. [lonydeHbl HOBBIE 3aBUCHMOCTH THAPABINYECKOTO COMPOTHBICHHS U IPPEKTHBHOCTH
YIIABIMBaHUs MEIKOJNCIIEPCHBIX MaTepHaIOB B BUXPEBOM IBUICYJIOBUTEIE OT 0OIIET0 0OBEMHOTO pPacxoa
ra3a, KpaTHOCTH PACXOJIOB M KOHIICHTPAIMH TbUIM. BriepBbie yCTAaHOBIEHO 00pa30BaHKE «BPAIIAOIIECTOCS
KOJIBLIa» IMCTIEPCHOTO MaTepHala B cenmapallMOHHON KaMepe, CTPYKTYpa, TONIIMHA U BEICOTa (POPMHUPOBAHUS
KOTOPOTO 3aBHCHUT OT HW3MEHEHHS KpaTHOCTH pacxoioB B wuHTepBase K = 0,35+0,5. Omnpemenens
ONTHUMAJIbHBIC WHTEPBAJBl M3MCHEHUS PEKUMHBIX MapaMeTpOB: THIPOJAWHAMUYCCKUN PEKUM PabOThI
BUXPEBOTO TBUICYJIOBUTENS B MHTEpBaJie KpaTHOCTU pacxoaoB K = 0,6+0,8; pexxiM OCYIIECTBICHUS TEIUIO- U
Macco0OMEHHBIX TporieccoB — B uaTepBaie k = 0,35+0,5.

BuiBoabl. Pazpaboran MeTo yrpaBieHUs] B3aHMOJICHCTBYIOIIUMH BUXPEBBIMH TIOTOKAMH B armaparax Jijis
OYHMCTKHA Ta30B OT MEJKOJUCIIEPCHBIX YACTHII, IO3BOJISIONIMN 00ECeYlTh BBICOKYIO 3()deKTHBHOCTD
YIIABJIMBaHUsI TPH HEBBICOKOM THJIPABIMYECKOM COIPOTHBIICHHH.

KJIIOYEBBIE CJIOBA: guxpegou  nvlieyiosumenv,  GuUXpegvle  NOMOKY,  2UOPOOUHAMUKA,
MENKOOUCNEPCHBINL  Mamepuan; KpamHoCmb — pacxo008;,  KOHYEHMpAayus, «8pawaioujeecs Koabyo»
OUCNEPCHO20 MAMEPUana; cuopagIUiecKoe ConpomusneHue; PHeKmueHocms YiasIueaHus.

JJIsI HIUTUPOBAHUSA: Axymmd, A. B. MccinenoBanne THAPOAWHAMUKHA BUXPEBOTO TBLICYJIOBUTENS C
BH3yaJIH3aliell TPOTEKAIOIINUX MMPOLECCOB U pa3pab0TKa METOAA YIPaBJICHUS B3aUMOJICHCTBUEM BHXPEBBIX
notokoB / A. B. Akynud [u ap.] // Becthuk MI'VII. — 2020. — Ne 2(29). — C. 83-92.
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STUDIES ON HYDRODYNAMICS OF VORTEX DUST COLLECTOR
WITH VISUALIZATION OF RUNNING PROCESSES AND DEVELOPMENT
OF AMETHOD FOR CONTROLLING VORTEX FLOW INTERACTION

A. V. Akulich!, V. M. Lustenkov', V. M. Akulich?, A. Yu. Zhukov', Yu. Yu. Davydik*

' Mogilev State University of Food Technologies, Republic of Belarus
2 Belarusian-Russian University, Republic of Belarus

ABSTRACT

Introduction. Nowadays the development of a method for controlling the interaction of swirling flows in
vortex dust collectors to ensure their high efficiency in specific production conditions is of utmost
importance. The scientific task is to establish operating parameters and determine their intervals for the
development of a control method based on the study of the hydrodynamics of vortex flows interaction in a
transparent cylindrical separation chamber of a dust collector.

Materials and methods. A laboratory model of a vortex dust collector and an experimental unit equipped
with testing and controlling instruments were used. Hydrodynamic studies were carried out by standard
methods.

Results. New dependences of hydraulic resistance and collection efficiency on the total volumetric flow rate
of dust-free and dusty gas, flow rate, and concentration of fine particles of fodder dust were obtained. The
formation of a «rotating ring» of dispersed material in the separation chamber was first established, the
structure, thickness and height of its formation depending on the change in the flow rate k = 0,35+0,5. There
were determined the optimal intervals of change in operating parameters: hydrodynamic mode of operation
of the vortex dust collector is in the range of flow rate k = 0,6+0,8; the mode of heat and mass transfer
processes is in the range of k = 0,35+0,5.

Conclusions. A method for controlling interacting vortex flows in devices for cleaning gases from fine-
dispersed particles has been developed, thus making it possible to ensure high collection efficiency at a low
hydraulic resistance.

KEY WORDS: vortex dust collector; vortex flows; hydrodynamics; fine-dispersed material; flow rate;
concentration; «rotating ring» of particulates; hydraulic resistance; collection efficiency.

FOR CITATION: Akulich A.V., Lustenkov V. M., Akulich V. M., Zhukov A.Yu,. Davydik Yu.Yu.
Studies on hydrodynamics of vortex dust collector with visualization of running processes and
development of a method for controlling vortex flow interaction. Bulletin of Mogilev State University
of Food Technologies. — 2020. — No. 2(29). — P. 83-92 (in Russian).

Puc. 1. JTaGopaTopHbIii 00pa3el] BAXPEBOTO MBIICYIOBUTENS C MPO3PAYHBIM IWIHHAPHUECKUM KOPITYCOM
Fig. 1. Laboratory model of a vortex dust collector with a transparent cylindrical body

Puc. 2. 3aBucumocTn TUAPABINYCCKOI0 COIIPOTUBIICHUS BUXPEBOI'O MBUICYJIOBUTEIIA C MMPO3PAYHBIM
HWIMHIPAYECKUM KOPITYCOM OT KPaTHOCTH PacX0/I0B P IOCTOSTHHOM 00111eM 00bEMHOM pacxoie
He3anbLIeHHOro raza Qg

Fig. 2. Dependences of the hydraulic resistance of the vortex dust collector with a transparent cylindrical
body on the flow rates at constant total volumetric flow rate of dust-free gas Qo

Puc. 3. 3aBucumocTn TUAPABINYCCKOI0 COIPOTHUBIICHUS BUXPEBOI'O MBUICYJIOBUTEIIA C MMPO3PAYHBIM
LFIMHIPHYECKAM KOPITYCOM OT KPATHOCTH PACXOOB IIPH 061IeM 06beMHOM pacxoze raza Q=360 M*/4 u
Pa3IIMYHBIX KOHIECHTPAUAX MCIKOAUCTICPCHBIX YaCTHUI]

Fig. 3. Dependences of the hydraulic resistance of the vortex dust collector with a transparent cylindrical
body on the flow rates at a total volumetric gas flow rate Q, = 360 m®h and various concentrations of fine
particles

Puc. 4. Busyanusanus GOpMUPOBaHHUS BUXPS U «BPAIIAFOIIETOCs KOJIbLIAY» JUCIIEPCHOI0 MaTepralia

B CeMapalloOHHON KaMepe BUXPEBOT0 MBUICYIOBUTENS IIpH 001IeM 00beMHOM pacxoze raza Q=330 M4
1 KOHLCHTpaIWU MCJIIKOAUCICPCHBIX YaCTHUILL z=15 F/ M3

Fig. 4. Visualization of the formation of vortex and "rotating ring" of particulates in the separation
chamber of a vortex dust collector at a total volumetric gas flow rate Q, = 330 m*h and a concentration of
fine particles z = 15 g/m°
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Puc. 5. 3aBucumoctu 3ppekTHBHOCTH yNaBIuBaHUA KOMOMKOPMOBOH NBUTH B BUXPEBOM IBUICYIOBHUTEIIE
C MPO3pauHbIM IUIMHAPUIECKUM KOPITyCOM OT KPaTHOCTH PACXO0B MpH 00IIeM 00bEMHOM pacxoJe ra3a
Qo=360 M*/4 U pa3TIYHBIX KOHIICHTPALISIX MEIKOIHCIICPCHBIX YaCTHI]

Fig. 5. Dependences of the efficiency of collecting fodder dust in a vortex dust collector with a transparent
cylindrical body on the flow rate at a total gas volume flow rate Q, = 360 m*/h and various concentrations
of fine particles

Puc. 6. 3aBucumMocT 3(1)(1)CKTI/IBHOCTI/I YyJ1aBJIMBaHUA KOM6I/IKOpMOBOI>'I IbUIM B BUXPCBOM IbUICYJIOBUTECIIC
C IPO3PaYHBIM IMIMHAPUIECKHM KOPITYCOM OT KOHIIEHTPAINN MEIKOAMCIIEPCHBIX YaCTHUI] IIPH 00IIIeM
oGbeMHOM pacxoie raza Qu=360 M>/4 1 Pa3THUHBIX KPATHOCTSX PACXOIOB

Fig. 6. Dependences of the efficiency of collecting fodder dust in a vortex dust collector

with a transparent cylindrical body on the concentration of fine particles at a total volumetric gas flow rate
Qo = 360 m*/h and various flow rates
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BJIUAHUE BHYTPEHHEN ADPOJJUHAMUMKHA HA D®PEKTUBHOCTD PABOThHI
MAUJIBIX BEHTHJIATOPHBIX I'PA/IUPEH

M. A. Kupxop, A. B. Kupxop, P. A. Bonoapees

Moezunesckuii cocyoapcmeennblii yHugepcumem npooosonvcmsus, Pecnyonuxa benapyce

AHHOTANIUA

Beenenmne. IloBbimenue 3¢exTuBHOCTH pabOThl BEHTUIATOPHBIX TPAUPEH — aKTyajbHAs WHXEHEPHas
3agaya. HayuHoe oOecredeHue ajsi ee pelieHus OMMCAHO Ul KPYITHOMAcIITaOHBIX OAalllCHHBIX I'pajupeH.
Anmnapatsl, pUMEHSEMbIE B [TUILEBON IPOMBIIUIEHHOCTH, CYIIECTBEHHO OTIMYAIOTCS OT HUX 110 pa3MepaM U
KOHCTPYKTHBHBIM 0OCOOeHHOCTSM. Hayunas 3amaya uccienoBaHusi — OLEHKAa BJIMSHUS BHYTPEHHEH
a3pOJIMHAMUKHU MaJIbIX BEHTWISTOPHBIX TpajgupeH Ha ux KIIJI.

Martepuajbl 1 MeTOAbI. DKCIIEPUMEHT Ha J1a00paTOpHOW KPYMHOMACIITAOHON MOIENH BEHTHIISTOPHON
IpavpHY; MaTeMaTHYecKoe MOJENMpoBaHue. Bappupyemble mapameTpbl — TeMIepaTypa OXJIaXIaeMOi
BOJIbl, CPEAHAS CKOPOCTh BO3[yXa B IIaXTe anmnapara. Perncrtpupyemble napameTpsl — [NIyOHHA OXJIaXKICHUSA,
TeMIIepaTypHbIi epemnas.

PesyabTaThl. OnpezaeneHo, 4To THAPOJUMHAMHUKA BO3IYLIHOTO IOTOKA OKAa3bIBaeT IMpPSIMOE BIMSIHHAE Ha
IIIyOMHY OXJIaKACHUS 110 TMHEHHOMY 3aKkoHY. [Ipu 3TOM MakcumainbHas ITyOMHA OXJIaXICHUS JOCTHXKHMA B
ONpeleNiéHHOM  HMHTEpBaje CKOPOCTH BO3LyXa M TeMmIeparypHoro nmepemaza. Ha  ocHose
9KCHEPUMEHTAIBHBIX JAaHHBIX TOJyYeHa KOMIUIEKCHAasi KpuTepuaibHas 3aBucumocTh KIIJ rpaaupau ot
Kputepus PeliHonbica o yCIOBHOM CKOPOCTH BO3yXa B IIaXTe almapara.

BeiBoabl. KputepuanbHas 3aBUCUMOCT MOXKET OBITH HCIONB30BaHA HAa MPAKTUKE [UIS OLIEHKH
3¢ EKTUBHOCTH CYIIECTBYIOLIMX —amiapaToB, aBTOMAaTU3ALMM YIPaBICHUS OXJIaXKACHHEM BOJABI B
3aMKHYTOM LIUKIIE, a TaKXe [PU IPOESKTUPOBAHNHU HOBBIX KOHCTPYKLIUH aNmaparos.

KJIIOUEBBIE CJIOBA: 600006opomuas cucmema oXiaxcoenus;, eeHmuasimopHas epaoupws;, KIIJ]
2paoupHu; 21YOUHA OXIANCOEHUS, MEeMNEePAmypHbLiL nepenao.

JJISI TUTUPOBAHMUA : Kupkop, M. A. Biusinue BHyTpeHHEH a3poMHaMHUKH Ha 3()(HEKTUBHOCTH PabOTHI
MaJIbIX BEHTHISATOPHBIX TpamupeH / M. A. Kupkop, A. B. Kupkop, P.A. bounapes // Bectauk MI'VII. —
2020. — Ne 2(29). — C. 93-101.

INFLUENCE OF INTERNAL AERODYNAMICS ON THE OPERATING EFFICIENCY
OF SMALL FAN COOLING TOWERS

M. A. Kirkor, A. V. Kirkor, R. A. Bondarev

Mogilev State University of Food Technologies, Republic of Belarus

ABSTRACT

Introduction. Improving the efficiency of fan cooling towers is an urgent engineering task nowadays.
Scientific support of the problem under consideration was given for large-scale chimney-type cooling
towers. At the same time, apparatus used in food industry differ significantly from cooling towers both in
size and design features. Scientific task of the study is to evaluate the influence of the internal aerodynamics
of small fan cooling towers on their efficiency.

Materials and methods. Experiments were carried out in a large-scale laboratory apparatus of a fan cooling
tower and mathematical modeling was used. The variable parameters were the temperature of the water
cooled in the tower and the average air speed in the shaft of the apparatus. The recorded parameters were
cooling depth and temperature difference.

Results. Hydrodynamics of the air flow was found to affect directly the depth of cooling according to a
linear law. In this case, the maximum cooling depth is achieved in a certain range of air speed and
temperature difference. On the basis of the experimental data there was obtained a complex criterion
dependence of cooling tower efficiency on the Reynolds criterion according to conditional air speed in the
apparatus shaft.

Conclusions. The obtained criterion dependence can be practically used to assess the effectiveness of
existing apparatus, to control automation of closed-loop water cooling as well as to design new types of
apparatus design.
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Puc.1. Cxema dKCIIepIMEHTATBHOM YCTaHOBKH
Fig. 1. Experimental apparatus diagram

Puc. 2. 3aBUCUMOCTD TITYOHHBI OXJIAXKICHHUS OT TEMIIEPaTyPHOTO Tiepenaa
Fig. 2. Dependence of cooling depth on the temperature difference

Puc. 3. 3aBucuMocTh FJ'Iy6I/IHI>I OXJIAKACHHA OT CKOPOCTHU ABMKCHHA OXJIAXKIAIOIICTO BO3yXa
Fig. 3. Dependence of cooling depth on the speed of movement of cooling air

Puc.4. 3aBrcuMoCTb NTyOHHBI OXJIKACHUS TPAAUPHUA OT TEMIIEPaTYpHOTO Tiepenaja U CKOPOCTH JIBUIKEHUS
BO3/yXa B pabodeil kaMepe amnmapara

Fig. 4. Dependence of cooling depth of the cooling tower on the temperature difference and the speed of
air movement in the working chamber of the apparatus

Puc. 5. 3aBUcUMOCTb TITyOHHBI OXJIAXKACHUS OT KPUTEPHs M000us PeitHonbaca
Fig. 5. Dependence of the cooling depth on the Reynolds similarity criterion
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TEPMOIUHAMUYECKHAE CBOMCTBA MUHEPAJIbHBIX MACEJI MI'E-46B, 1-20A
B IMPOKOM JIUAITA3OHE ITAPAMETPOB COCTOSAHUA

A. IL. II]emenés, B. C. Camyiinos, H. B. I'onyoesa, O. I'. I1000yockuii

Moezunésckuii cocyoapcmeennulii yHugepcumem npooosonvcmesus, Pecnyonuxa benapyce

AHHOTANIUA

Beenenne. IlpoekTupoBanue 1 MOAEIMPOBAHUE PA3IMYHOIO 000PYNOBaHUSA TPeOyeT HalEKHbBIX HUCXOMHBIX
JAHHBIX 110 TEIUIOPU3MUECKUM CBOWCTBAM, HCIIOIb3YEMBIX B 3TOM 000PYA0BaHUU pabOUUX TEJI, B TOM YHCIIE
MUHEpalbHBIX Macel. B HacTtosmell paboTe BHepBble MCCIEAOBAaHbl TEPMOAWHAMHYECKHE CBOWCTBA
MUHEpaJIbHBIX Maces 0eI0pyCCKOro IPOU3BOACTBA B IIMPOKOM JHAIIa30HE TEMIIEPATyp U JaBJICHHUM.
Martepuannsl u Metoabl. J{ms1 munepanpHbeXx Macen MI'E-46B u M-20A npousomctBa OAO «Hadran»
WU3MEPEHHs] IJIOTHOCTH BBIIOJIHEHBI C MCIIOIB30BAHUEM IIOTHOMEpA C KojeOuonencs: TpyOKoi, CKOpOCTh
3ByKa HW3MepeHa HMITYyJbCHBIM  METOJOM. BBINOJHEH pacdeT TEPMOJMHAMUYECKHMX  CBOMCTB
BBILLICYIOMSHYTHIX MUHEPAJIBHBIX Macesl Ha OCHOBE 3KCIIEPUMEHTANBHBIX JAHHBIX 110 INIOTHOCTU M CKOPOCTH
3ByKa. MeToauKa pacueTa ONMPacTCs Ha NPOCThIE 3MIUPUYECKUE 3aBUCHMOCTH YIEIBHOIO o0beMa M
n300apHOM TEMJIOEMKOCTH, a Takxke AuddepeHnanbaple COOTHOMLEHUS TEPMOAMHAMUKH.

Pe3syabTarbl. 3MepeHbl IIIOTHOCTH M CKOPOCTh 3ByKa At MuHepaibHbix Macen MI'E-46B u U-20A.
N3mepenust BeinonHeHbl mpu gaBieHusx Ao 100,1 Mlla. IlnotHocTe u3Mepena mis macia MI'E-46B npu
temrieparypax 298,15-393,15 K, mis macna M-20A B unTepBae 298,15-343,15 K. H3mepenus ckopocTu
3ByKa BbINOJHEHBl i1 Macna MI'E-46B mpu temneparypax 298,15-433,15 K u nmns macna M-20A B
TemrnepatypHoM auanazone 298,15-343,15 K. IlomydeHsl pacueTHbIe 3HAUECHUSI INIOTHOCTH, CKOPOCTH 3BYKa,
M300apHONM W W30XOPHOW TEIUIOEMKOCTEH, M30TEPMHUYECKON W M303HTPOIHOW CKMMAaeMOCTH, U300apHOTO
KkoaduImerTa pacumperus B nuana3one temmneparyp 298,15-343,15 K npu naBnenusx qo 100 Mlla.
BeiBoasl. [loaTBepikaeHa BO3MOXKHOCTh pacieTa KOMIUIEKCA TEPMOAMHAMHYECKUX CBOMCTB MUHEPAIbHBIX
Macel Ha OCHOBE pe3yJbTaTOB H3MEPEHHs IUIOTHOCTM M CKOPOCTH 3BYKa, 0€3 IMpHBIEUCHHS APYTHX
UCXOIHBIX JaHHbIX. llomyueHHblEe 3HAaYeHHS TEPMOJMHAMHYECKHMX CBOWCTB M YpaBHEHHS [UII HX
BBIYUCIICHUSA MOTYT OBITh MCIHOJIB30BaHbI IIPU pacueTe, MIPOSKTUPOBAHMH U MOAEIMPOBAHUH 000PYI0OBaHNUS,
B KOTOPOM HUCIOJIb3YIOTCSl MUHEpanibHble Maciia MI'E-46B u 11-20A.

KJIIOUEBBIE CJIOBA: munepanvhvle Macia; niomHocms, CKOPOCHb 36YKA, U300apHAsi MenioemMKOChb,
U30XOPHASL — MENI0eMKOEMKOCMb, uz0bapuvili  Kodpuyuenm  pacuwiuperus; uzomepmu4eckas
COHCUMACMOCTD, US0IHMPONHAS CHCUMAECMOCTD.

JJIsT HUTUPOBAHUS: Illemenés, A. II. TepmommHamudeckue CBONCTBA MHUHEPAIBHBIX Macel
MTI'E-46B, U-20A B mupokom auamnazone napamerpoB cocrosuust / A. I1. emenés [u ap.] // Becthuk
MIVIIL. — 2020. — Ne 2(29). — C. 102-111.

THERMODYNAMIC PROPERTIES OF MINERAL OILS MGE-46V, 1-20A OVER A
WIDE RANGE OF STATE PARAMETERS

A. P. Shchamialiou, V. S. Samuilov, N. V. Holubeva, A. G. Paddubski

Mogilev State University of Food Technologies, Republic of Belarus

ABSTRACT

Introduction. Designing and modeling of various equipment requires reliable initial data on the
thermophysical properties of the working fluids used in it, including mineral oils. The thermodynamic
properties of Belarusian production mineral oils were first investigated over a wide range of temperatures
and pressures.

Materials and methods. Density of mineral oils MGE-46V and 1-20A produced by JSC «Naftan» was
measured with a vibrating tube densitometer and pulse method was applied to determine the speed of sound.
The calculation of the thermodynamic properties for the aforementioned mineral oils was carried out on the
basis of experimental data on the density and speed of sound. The calculation method is based on simple
empirical dependences of the specific volume and isobaric heat capacity, as well as on the relationship of
thermodynamics.

Results. The density and speed of sound were measured for mineral oils MGE-46V and I-20A. The
measurements were carried out at pressures up to 100.1 MPa. The density was measured for MGE-46V oil at
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temperatures from (298,15 to 393,15) K, for I-20A oil over the temperature range from (298,15 to 343,15) K.
The speed of sound was measured for MGE-46V oil at temperatures from (298,15 to 433,15) K and for
I-20A oil over the temperature range from (298,15 K to 343,15) K. The values of the density, speed of
sound, heat capacity at constant pressure and at constant volume, isobaric thermal expansivity, isothermal
and isentropic compressibility were calculated at temperatures from (298,15 to 433,15) K at pressures up to
100 MPa.
Conclusions. The possibility of calculating the thermodynamic properties of mineral oils using the results of
measuring density and speed of sound without any other initial data applied has been confirmed. The
obtained values of thermodynamic properties and equations for their calculation can be used in the
calculation, design and modeling of equipment in which mineral oils MGE-46V and 1-20A are used.

KEY WORDS: mineral oils; density; speed of sound; isobaric heat capacity; isochoric heat capacity;
isobaric thermal expansivity; isothermal compressibility; isentropic compressibility.
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Taba. 1. DxcnepuMeHTaNbHbIE JaHHBIE O TUIOTHOCTH P (kr/nm) MuHepanbHbix Maced MI'E-46B u 1-20A B
3aBHCHUMOCTH OT TEMIIEpaTyphl 1 U JaBJICHUS P

Table 1. Experimental density data of p (kg m™) for mineral oils MGE-46V and 1-20A as a function of
temperature T and pressure p

Tabu. 2. DxciepuMeHTaIbHBIE JaHHBIE MO0 CKOpocTH 3Byka W (M/c) mist muHepanbHbIX Macen MI'E-46B u
N-20A B 3aBUCHMOCTH OT TEMITEPATyphl | 1 AaBIEHUS )

Table 2. Experimental density data of W (m s™) for mineral oils MGE-46V and I-20A as a function of
temperature T and pressure p

Tao6a. 3. 3naueHus kodpPuIeHTOB ypaBHeHHH (2)—(6) U ONOPHBIX TeMIeparyp JAJs MUHEpAbHBIX Macel
MTI'E-46B u U-20A
Table 3. Coefficients of equations (2)—(6) and reference temperatures for mineral oils MGE-46V and I-20A

Taba. 4. PacueTHbie TepMOIUHAMUYECKHE CBOMCTBA MUHEpabHOTO Macia MI'E-46B
Table 4. Derived thermodynamic properties for mineral oil MGE-46V

Tabu. 5. PacueTHble TepMOIMHAMUYECKHE CBOMICTBa MUHEpaibHOTro Macia M-20A
Table 5. Derived thermodynamic properties for mineral oil I-20A

Puc. 1. OtHOCUTEIBHBIE OTKIIOHEHHUS JaHHBIX I10 INIOTHOCTH OT 3Ha‘leHHﬁ, MOJIYYCHHBIX C UCIIOJIb30BAHUEM
ypasuenuii (1)—(5) mis munepaibhbix Maces MI'E-46B u 11-20A

Fig. 1. Percentage deviations of density data from the values obtained from equations (1)—(5) for mineral oils
MGE-46V and I-20A

Puc. 2. OTHOCUTENBHBIE OTKIIOHEHHUS TAHHBIX TI0 CKOPOCTH 3BYKa OT 3HAYEHUH, MTOTYYEHHBIX

¢ ucrnoab3oBanueM ypasaenuii (1)—(6) u (8), (9) ansa munepanbubix Macen MI'E-46B u 1-20A

Fig. 2. Percentage deviations of speed of sound data from the values obtained from equations (1)—(6)
and (8), (9) for mineral oils MGE-46V and 1-20A
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