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TOBAPOBEJHO-TEXHOJIOTHYECKHE CBOMCTBA
COJIOAOBBIX U MOJIUCOJOAO0BBIX SKCTPAKTOB (0030p)

M. JI. Mukyﬂunuql, u m. A6pamoea2, C. JI. Macanckuii*, H. IO. A3apenor<1

Benopycckuii 20cydapcmeeniblii yHUGEPCUMen nuuesblx U XUMUYeCKUx mexHono2ut,
Pecnybauxa Berapyce
°BHUHIIFT — ¢unuan @®I'BYH « Dedepanvrviil ucciedosamenbCkull YyeHmp NUmManus U OUOmMexHoI02uwy,
Poccutickas Dedepayus

AHHOTAIUA

Beenenne. /lo HacTOsIIEero BpeMEHH B JHMTEpaType OTCYTCTBYET CHCTEMaTH3MpOBaHHAs HWH(poOpMaunus o
NOTPEOUTENbCKUX ~ CBOMCTBaX  JKCTpakToB. HemocrarouHo  BHMMaHHMsS — yIEJIEHO  TOBAapOBEIHO-
TEXHOJIOTUMYCCKUM XAPAKTCPUCTUKAM H BOIIPOCaAM MNPUMCHCHUA SKCTPAKTOB IIOJIMCOJIOAOBBIX JXKHUIKHUX B
numeBol  oTpacind. OTCYTCTBYeT KOMIUIEKCHBIM TIOJXOA K TPOEKTHPOBAHUIO TPOAYKLIMH C HX
WCTIONB30BaHUEM. [I3ydeHHe OCHOBOIOJATalOIUX XapaKTEPUCTHK 3KCTPAKTOB IO3BOJMT DPa3BUTh 0azy
3HaHUN O JalbHEWINEM HX NMPUMEHEHWH W MOJEIHPOBATH KAYECTBEHHBIE XAPAKTEPHUCTHKH MPOAYKLUU C
JK€JIaCMbIMH OPTaHOJICITHYCCKUMU U Tpe6yeMbIMI/I (bI/I3I/IKO-XI/IMI/I‘-ICCKI/IMI/I IIOKa3aTCIsAMU.

Marepuansl U MeTolbl. Hay4dnble cTaTby, MaTeHThl HA U300PETEHUSI M OTAEJIbHBIC YACTH HAYYHBIX KHHUT,
OIyOJTMKOBaHHBIE B OTKPBITON TedaTH 3a rnocieaane 20 met. MeToasl CHCTEMHOTO aHaim3a u abCTPakTHO-
JIOTUYECKUU METO/I.

Pe3y.]'[bTaTbI. YTouHeHBI K.HaCCI/I(bI/IKa]_[I/IOHHbIC Tpymnnbl g COJOAOBBIX W IMOJIMCOJIOAOBBIX 3KCTPAKTOB.
VYCTaHOBIEHB OTINYMS B CYIIECTBYIOIIMX TEXHOJIOTHAX IOJNyd4EHHUS OKCTPAKTOB. KOHKpETH3HMpOBaHBI
(U3UKO-XMMHUYECKUE U PEOTOTUIECKHE CBOWCTBA SKCTPAKTOB, BIUAIONINX Ha MPOTEKAHUE TEXHOIOTHYSCKUX
IIPOLIECCOB  IIPM  IIOJYYEHWHM M XPAaHEHHWM [MINEBBIX NpOoayKToB. IlpemioxkeHa HoMeHKIaTypa
NOTPEOUTENBCKUX CBOMCTB COJIOJOBBIX W MOJHCOJIOJOBBIX 3KCTPAKTOB BA3KHX M IOPOIIKOOOPA3HBIX C
BKJIFOUEHUEM KOHKPETU3UPOBAHHBIX TOBAPOBEIHO-TEXHOJIOTUYECKUX CBOMCTB.

BuiBoabl. BeisiBnena HE0OXOIUMOCTh B WACHTH(HKAIUM KpacsIIUX W apoMaTooOpa3yroIIUX BEUIECTB,
(OopMHPYIOIIMX BKYC W apoMaT 3KCTPAKTOB, OLIEHKE CTENEHU CIagoCTH, (epMEHTATHBHOW aKTHBHOCTH,
WCCIICIOBAHUN PEOJOTUYECKUX CBOWCTB U 1e(EKTOB IOJIMCOJIOAOBBIX KCTPAKTOB Bs3KUX. COBOKYIHOCTH
TOBapOBEAHO-TEXHOJIOTHUECKUX CBONCTB OYyJIET MOJIOKEHA B OCHOBY CTPYKTYPHO-aHAJIUTHUECKON MOMIEIH
MOTPEOUTEIBHOM  CTOMMOCTH  ITOJUCOJIONIOBBIX ~ OKCTPAaKTOB M CIIOCOOCTBOBaTH  JlNIbHEHIIEMY
MPOEKTUPOBAHUIO MHIIEBOM MAaTPUIBI HKCTPAKTOB M (PYHKIHOHAJIBHBIX IHILEBBIX NPOAYKTOB C HX
WCIIOJIb30BAaHUEM.

KJIIOUEBBIE CJIOBA: co10006b1il 3xcmpakm, ROIUCON0008bLUI IKCIMPAKIM, MEXHOI02USL;, ACCOPMUMEHN,
Kaaccugurayust;, Rompebumenbckue ceolcmea; napamempsl npoyecca.

JJII IUTUPOBAHUS: Mukynunauu, M. JI. ToBapoBeAHO-TEXHOJIOTMYECKUE CBOMCTBA COJIOAOBBIX U
MOJICOJIONIOBBIX IKCTPakToB (0030p) / M. JI. Mukymuuuu, M. M. Abpamosa, C. JI. Macanckwuii, H. 1O.
Azapenok //Bectank MI'VII. — 2021. — Ne 1(30). — C. 3-19.

MERCHANDIZING AND TECHNOLOGICAL
CHARACTERISTICS OF MALT AND POLYMALT EXTRACTS (REVIEW)

M. L. Mikulinich®, I. M. Abramova?, S. L. Masansky*, N. Yu. Azarenok®

'Belarusian State University of Food and Chemical Technologies, Republic of Belarus
“Russian Scientific Research Institute of Food Biotechnology, branch of the Federal State Budgetary
Scientific Institution «Federal Research Centre of Nutrition, Biotechnology and Food Safety»,
Russian Federation

ABSTRACT

Introduction. Merchandizing and technological characteristics of liquid polymalt extracts and their
application in food industry are given little attention to. There is no comprehensive approach to designing
products with liquid polymalt extracts. The study of the fundamental characteristics of extracts will allow us
to develop a knowledge base on their further application and model the qualitative characteristics of products
with the desired organoleptic and required physicochemical indicators.




CopepxaHue

Materials and methods. Scientific articles, patents for inventions and parts of scientific books published in
public media over the past 20 years. Methods of systems analysis and abstract-logical method.

Results. Classification groups for malt and polymalt extracts were specified. Differences in existing
technologies for extracts production were revealed. Physico-chemical and rheological properties of the
extracts that affect technological processes during production and storage of food products were concretized.

Conclusions. The necessity to identify colouring and aroma-forming substances that develop taste and
aroma of extracts and to study rheological properties of polymalt viscous extracts was revealed. The
combination of merchandizing and technological properties will form the basis of the structural and
analytical model of the use value of polymalt extracts and will contribute to the further design of the food
matrix of extracts and functional food products with their use.

KEY WORDS: malt extract; polymalt extract; technology; assortment; classification; consumer properties;
process parameters.

FOR CITATION: Mikulinich, M. L., Abramova, I. M., Masansky, S. L., Azarenok, N. Yu. Merchandizing
and technological properties of malt and polymalt extracts (review). Bulletin of Mogilev State University of
Food Technologies. — 2021. — No. 1(30). — P. 3-19 (in Russian).

Puc.1. Knaccudukanus coaogoBbIX U TOIUCOTOAOBBIX SKCTPAKTOB
Fig. 1. Classification of malt and polymalt extracts

Tabu. 1. [loTpeduTenbcKUX CBOWCTB COJIOJOBBIX S3KCTPAKTOB
Table 1. Consumer properties of malt extracts

Ta6u. 2. [IpuMeHeHne CoNOIOBBIX U MONIHUCOIOOBBIX SKCTPAKTOB B MUIIEBON MPOMBIIIIICHHOCTH
Table 2. Application of malt and polymalt extracts in the food industry
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YIPABJEHHUE HPOHECCOM CBPA’KUBAHUA HACTO U3 TUCTBEB KPAIINBbI
ABYJOMHOM I10 IIOKA3ATEJIIO EI'O PEJOKC-ITOTEHIITUAJIA

O. B. Kpykoeuu, C. JI. Macanckuii

Benopyccruil eocydapcmeennulii ynugsepcumem nuuesbix u xumuieckux mexronoauti, Pecnyonuxa benrapyco

AHHOTALIUA

Beenenne. AKTyanbHBIM SIBJISIETCS IIOBBILICHUE YIPABIAEMOCTH TEXHOJIOTHYECKUM IIPOLIECCOM IMOIYIECHUS
COpPOKEHHBIX HAIMTKOB M KBAacOB 3aJaHHOTO KauecTBa B CHJIY €ro CIOKHOCTH M HECTaOWMIBHOCTH, YTO
ompenenwio nenb pabotsl. Hayunas 3agaua — 000CHOBaHME HCIIOIB30BAaHUS AJISl yIPaBICHHUS MOKA3aTems
penOKC-IOTEHIMANA Ha IpuMepe cOpakuBaHMUsI HACTOS! JIMCTHEB KPAIIMBHI IBYIOMHOM.

Marepuansl u MeToAbl. M3 cBexux JuCTheB KpamuBbl nBynomuoi (Urtica dioica L.) monenupoBanu
SKCIICPUMEHTAIIbHBIE BOAHBIE HACTOW JUIsS HAMMKUTKOB C JOOABJICHHEM CaxapHOTO CHPOIa, KOTOPHIE 3aTeM
Mo/IBEprajy OpOKEHUIO C HMCIIONIb3oBaHuEM Apoxoker «Cad-Moment» mmbo «Cad-JleBrop» B TepmocTare
npu Temmepatype 28 °C 1o cHwkeHus coaepkanus cyxux semects 1,0-1,5 % mac.

Pe3yabTaThl. YCTaHOBIICHBI 3aBUCHMOCTH IIOKa3aTelisi PEIOKC-NOTEHIMana cOpaKMBaeMOIro HACTOSl OT
TEXHOJIOTHUECKUX (hakTopoB. Ha OCHOBAaHMHM YETHIPEXTOAWYHOTO LMKJIA MTPOBEACHUs dKcrepuMenTa (N=61)
YCTaHOBJIEHa 3aKOHOMEPHOCTH (OPMHUPOBAHMS COPOXKEHHBIX HACTOEB M3 CBEKUX JIMCTHEB KPAaluBBI,
XapaKTepU3YIOUIUXCsl TIYOOKHM OTPULATEIBHBIM 3HAUCHHEM peloKC-oTeHIMana (Ha ypoBHe MuHYC 431
MB). B pamkax ympaBieHHs MpOIeCCOM COpaKMBaHMS HA OCHOBE MPHUHIUIIOB COBPEMEHHBIX CHUCTEM
MEHEDKMEHTa KauecTBa OblI  BBIABICH M  INPOAHAIM3UPOBAH PUCK CHIDKEHHS  3asBJICHHOIO
AHTHOKCHIAHTHOTO 3(deKTa Ipu NPOn3BOICTBE COPOKEHHOIO HAIMTKA MO MOKA3aTeII0 PEAOKC-TIOTeHIMAa
(4 xpuTHUECKHE KOHTPOJIBHBIE TOUKH).

BeiBoabl.  Penokc-moTeHumas, Kak —II0KasaTelnb  aHTHOKCHUIAHTHOM  5((EKTUBHOCTH  HAIMTKOB
(YHKLIMOHAIBHOTO HAa3HAUYEHUsI, MOXKET SIBIIATHCS ApAaMETPOM YIPABJICHHUS TEXHOJOTHUECKHM IPOLIECCOM
OpOoXKeHHs B3aMEH YacTH KOHTPOJHMPYEMBIX IOKazaTeiel (KUCIOTHOCThb, COJIEpKaHWE CYXHX BEIECTB).
[pennaraemplii MOAX0 MO3BOJIAET MOBBICUTH YIIPABISIEMOCTb MPOIIECCOM OPOKEHUS U PACIIHPUTH PUHITUT
KOHCTPYHPOBAHUS TEXHOJIOTHH TOTOBOTO IPOIYKTa C 3aJaHHBIMU XapaKTEPUCTHKAaMH €ro KauecTBa.

KJIIOUEBBIE CJIOBA: ynpasnienue;, pedokc-nomenyuan;, Kpanusa  08yOOMHAs,  OpodiceHue,
AHMUOKCUOAHMHASL P PEKMUBHOCIL, COPOIHCIHCEHbIEe HANUMKU, KBAC.

JJISI HUTUPOBAHUSA: Kpykosuu, O. B. Ympasnenue npoueccoMm cOpakuBaHHsI HACTOS M3 JHCTHEB
KpanMBbl JIBYIOMHOH IO TOKazaTeno ero pepokc-morenumana / O. B. Kpykosuu, C. JI. Macanckuii //
Bectauk MI'YII. —2021. — Ne 1(30). — C. 20-30.

CONTROL OF THE FERMENTATION PROCESS OF STINGING NETTLE LEAVES
INFUSION IN TERMS ITS REDOX POTENTIAL INDEX

0. V. Krukovich, S. L. Masansky

Belarusian State University of Food and Chemical Technologies, Republic of Belarus

ABSTRACT

Introduction. An increase in the controllability of the technological process for obtaining fermented drinks
and kvass of specified quality due to its complexity and instability determined the purpose of the work. The
scientific task is to substantiate the use of the redox potential indicator by fermenting stinging nettle leaves
infusion.

Materials and methods. Study water infusions for beverages with sugar syrup added were made from fresh
leaves of stinging nettle (Urtica dioica L.). Then they were fermented with Saf-Moment or Saf-Levyur yeast
in the thermostat at 28 °C until dry matter content was reduced to 1.0-1.5 % wt.

Results. The dependence of the redox potential indicator of the fermented infusion on technological factors
was revealed. As a result of a four-year cycle of the experimental studies (n = 61) the regularity of the
formation of fermented infusions from fresh nettle leaves that are characterized by a low negative value of
redox potential (at a level of minus 431 mV) was established. As part of controlling the fermentation process
on the basis of principles of modern quality management systems there was identified and analyzed the risk
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of reducing the claimed antioxidant effect during the production of a fermented drink in terms of the redox
potential (4 critical control points).
Conclusions. Redox potential, as an indicator of the antioxidant efficiency of functional drinks, can be a
parameter to manage the technological process of fermentation instead of some of the controlled indicators
(acidity, dry matter content). The proposed approach makes it possible to increase the controllability of the
fermentation process and expand the principle of designing the technology for the end product with specified
quality characteristics.

KEY WORDS: control; redox potential; stinging nettle; fermentation, antioxidant effectiveness; fermented
drinks; kvass.

FOR CITATION: Krukovich O.V., Masansky S. L. Control of the fermentation process of stinging nettle
leaves infusion in terms its redox potential index. Bulletin of Mogilev State University of Food
Technologies. — 2021. — Ne. 1(30). — P. 20-30 (in Russian).

Puc. 1. U3menenue PEeIOKC-TIOTECHITNAJIa HACTOS KPAIIMBEI B 3aBUCHUMOCTH OT KOHIICHTPAIUH caxapa
Fig. 1. Change in the redox potential of nettle infusion depending on the concentration of sugar

Ta6u. 1. XapakTepucTruka mapaMeTpoB Ipoliecca COpaknBaHUs HACTOEB U3 JINCTHEB KPAIHBEI IBYIOMHON
Table 1. Characteristics of the parameters of the fermentation process of infusions of stinging nettle leaves

Puc. 2. lI3MeHeHHEe PeIOKC-TIOTCHIIMAIA HACTOS U3 JIMCTHEB KPAIKBbI JIBYJAOMHOM B IIPOIECCE
OposkeHus
Fig. 2. Changes in the redox potential of an infusion of stinging nettle leaves during fermentation

Puc. 3. V3ameHenune nBeta cOpakMBacMoT0 HACTOS JIUCTHEB KPAIIMBEI B 3aBUCUMOCTH
OT pEeIOKC-IIOTEHIIHaIa

Fig. 3. Change in the color of the fermented infusion of nettle leaves depending

on redox potential

Ta6a. 2. OnucarenbHas CTaTUCTHKA MOKa3aTelsl PeAOKC-TIOTeHIMana cOpOKEHHBIX HACTOEB W3 CBEXKHX
JUCTHEB KpanuBhl (MHPOpMAIIHA MTPUBEIEHA 3 YETHIPE ro/1a)

Table 2. Descriptive statistics of the indicator of the redox potential of fermented infusions from fresh nettle
leaves (information provided for four years)

Puc. 4. T'ucrorpamma pacnpeaenenus u kapra [lapeto naHHBIX pegoKC-TIOTEHIMANa
Fig. 4. Distribution histogram and Pareto chart of redox potential data
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OHEHKA XUMHUYECKOI'O COCTABA CEMSIH PA3JIMYHBIX COPTOB
Y3KOJIUCTHOTI'O JIIOIIMHA BEJIOPYCCKOMU CEJIEKIIUH B IEJIAX
MCIOJb30BAHWA B MAMIEBOM MTPOMBIIIIVIEHHOCTH

JI. B. Pymuanl, E. C. Hosoxcunosa’, . A. I('ydum2

1 . . .
benopycckuii 2ocydapcmeennvlil YHUGepCUmem nUuesblx U XUMUYeCKUxX mexHoaioeutl,
Pecnybauxa Berapyce

2 .
OAO «Munckuii kombuHam xaiebonpooyKmos»

AHHOTALIUA

Beenenue. llenr uccrnenoBanus — pa3BUTHE CHIPhEBOI 0a3bl MUIIEBON MPOMBINIUICHHOCTH JUIS TTOTYYCHUS
MNPOIYKTOB 3I0POBOrO IMHUTAaHUS MACCOBOIO MPOU3BOACTBA. lI€pCHEKTUBHBIM CHIPHEM SIBIISAIOTCS CEMEHA
Pa3IMYHBIX COPTOB Y3KOJHMCTHOIO JitonuHa. OQHAKO, OTCYTCTBYIOT CBEICHUS O XUMHUYECKOM COCTaBE CEMSH
JIIONIMHA OEJIOPYCCKOM CENISKIIMM W JPYTUX TO0Ka3aTeIsX HMX MUTATeIbHOW IEHHOCTH, YTO OIPEICITHIIO0
Hay4HYIO 3a/1a4y UCCIICIOBAHMUS.

Martepuansl u Meroabl. CeMeHa pPa3HBIX COPTOB Y3KOJHCTHOTO IIIOTIMHA OEIOPYCCKON CENeKIuu —
Bnamnen, TI'ymusep, [I3iyuer, Mupran, Muran, Ilepmmanser, IIpeiBabuei, XBanpko, SH — B
OJIMHHA/IIATUICTHEM MEPUOIC HAOJIIOICHUS.

Pe3yabTaTrbl. YCTaHOBIEHBI MpeAeibl BapHalMd KOMIUIEKCA XHMHYECKHX IIOKa3aTeled M IMoKazaresed
0€30MacHOCTH CEMsIH Y3KOJUCTHOTO JironuHa. Ha omnpenenseMbie moka3aTeld CeMsSH OKa3bIBAIOT BIIMSHUC
COPT M KIIMMAaTUYCCKHC YCIIOBHA BhIpalllUBaHHA.

BeiBoabl. Co3nana ToBapoBeAHas 0a3a JaHHBIX 10 XHMHYECKOMY COCTaBY Pa3HBIX COPTOB Y3KOJIHUCTHOTO
naronuHa  Oenopycckoit  cenekim.  Copra  srornuHa  Ilepmanser, J[3iyuber, S, IIpbiBaGHBI MOTYT
HUCITIOJIB30BATHCA B KAa4YE€CTBEC HCTOYHUKOB 66.]]1(3 U ApYrux IMUTaTCIIbHBIX BCHICCTB IIPpHU IMPOU3BOJACTBE
MYYHBIX PIS[ICJ'II/IfI, pacminupsasa uX aCCOPTUMEHT U IMMUTATCIIbHYIO IEHHOCTD.

KUIIOUEBBIE CJIOBA: y3konucmublii 11onun; copma, XUMuyeckutl cocmas; amuHOKUCIOmMbl, MAKpPoO- U
MUKPOITIeMeHmbl, OUO0I02UYECKAsE YEHHOCMb.

JJIsI IUTUPOBAHUS: Pykmian, JI. B. Omenka XMMHYECKOTO COCTaBa CEMSH pAa3IHYHBIX COPTOB
Y3KOJIHCTHOTO JIIOTIMHA OEIOPYCCKOW CENEKIMH B IIeNIAX HMCIONB30BaHUS B INHIIEBOW MPOMBINIICHHOCTH/
JI. B. Pykmamn, E. C. HoBoxunosa, . A. Kynun // Bectank MI'VIIL — 2021. — Ne 1(30). — C. 31-39.

EVALUATION OF THE CHEMICAL COMPOSITION OF VARIOUS VARIETIES OF
NARROW-LEAVED LUPINE SEEDS OF THE BELARUSIAN SELECTION IN THE
INTERESTS OF FOOD INDUSTRY

L. V. Rukshan?, 4. S. Navazhylava®, D. A. Kudin?

Belarusian State University of Food and Chemical Technologies, Republic of Belarus
2 JSC «Minsk Combine of Bread Products», Republic of Belarus

ABSTRACT

Introduction. The purpose of the study is to develop a raw material base in order to obtain healthy food of
mass production. Seeds of various varieties of narrow-leaved lupine can be considered as promising raw
materials for food industry. However, there is no information about chemical composition and a number of
nutritional value indicators of Belarusian selection lupine.

Materials and methods. Seeds of different varieties of narrow-leaved lupine of Belarusian selection such as
Vladlen, Guliver, Dziuny, Mirtan, Mitan, Pershatsvet, Pryvabny, Khvalko, Yan in an eleven-year
observation period.

Results. The limits of variation for a number of chemical and safety indicators of narrow-leaved lupine seeds
have been determined. The indicators under study are influenced by the variety of lupine and climatic
growing conditions.

Conclusions. A commaodity database on the chemical composition of different varieties of narrow-leaved
lupine of Belarusian selection has been developed. Lupine varieties such as Pershatsvet, Dziuna, Yan,
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Pryvabny can be used as a source of protein and other nutrients in manufacturing flour products, thus
expanding their range and increasing their nutritional value.

KEY WORDS: narrow-leaved lupine; varieties; chemical composition; amino acids; macro-and
micronutrients; biological value.

FOR CITATION: Rukshan L. V., Novozhilova A. S., Kudin D. A. Evaluation of the chemical
composition of various varieties of narrow-leaved lupine seeds of the Belarusian selection in the
interests of food industry. Bulletin of Mogilev State University of Food Technologies. — 2021. — No.
1(30). — P. 31-39 (in Russian).

Tao6J. 1. AMUHOKHMCIIOTHEIN COCTaB CEMSIH Pa3JINYHBIX COPTOB Y3KOJIUCTHOTIO JIFOIIMHA
Table 1. Amino acid composition of seeds of various varieties of narrow-leaved lupine

Ta6u1. 2. [lokazaTeny NOTHOIEHHOCTH OeKa CeMSH y3KOIMCTHOTO JIIOTTHHA
Table 2. Indicators of the protein content of the seeds of narrow-leaved lupine

Tab.a. 3. [Ipenensl Bapuanuu conep>kaHusi MaKpo- U MUKPO3JIEMEHTOB B CEMEHAX JIIONKHA
Table 3. Limits of variation in the content of macro-and microelements in lupine seeds

Ta6u. 4. CperHAN XUMUYECKHUI COCTAaB CEMSTH Y3KOJIMCTHOTO JIFOMTMHA OEOPYCCKOM CeNeKITHH
Table 4. Average chemical composition of seeds of narrow-leaved lupine of Belarusian selection
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OIEHKA TEXHOJIOI'MYECKOI'O KAYECTBA B PAMKAX MOHUTOPUHTI A
IMPOLOECCA HOHM3UPYIOWEI'O OBJIYYEHUA YEPHOI'O IIEPIIA

P. T. Tumaxoea

Ypanvcxuii eocyoapcmeennuiii sxonomudeckuil ynugepcumem, Poccutickas ®edepayus

AHHOTANIUA

Beenenne. Peanuzanus TexHOJIOrMH OOpaOOTKM MUILEBBIX NPOAYKTOB HOHU3UPYIOLIUM H3IyYEHHUEM
TpeOyeT cTporoi Banunanuu. Llenp ucciaenoBanust — pa3paboTKa TEXHOJOTMYECKUX PEXHMOB OOJIyUCHHS.
Hayunas 3amaya — orjeHka KadecTBa M 0€30I1aCHOCTH 00pabOTaHHOIO MOHHM3HUPYIOLUIMM H3JIy4E€HHEM Iepla
YEepHOI'0 MOJIOTOTO.

Matepuanst u metoabl. [lepen uepnsiit MonoTsiid mo 'OCT 33271-2015. O6paboTka 103aMu HU3Ty4YEHHUS OT
6 xI'p mo 12 kI'p ¢ marom 1 kI'p; kKapTUpoOBaHHE — C HCIOJB30BAHUEM IJICHOYHOTO JO3UMETPa B Pa3HBIX
pedepeHCHBIX MIOCKOCTIX TEXHOIOTUYECKON 3arpy3KH; ONpPEeAeICHUE MOBEPXHOCTHOM MOTJIOMIEHHON 03Bl
— MeTooM (DOTOCTIEKTPOCKOIUM;, KOJNWYeCTBeHHass HaeHTH(uKanus — meromoM OIIP-crekTpockonum.
MaremMaTHyeckoe MOJICIMPOBaHNE HETTMHEHHOTO THTIA BUA arccos.

PesyabTaThl. PacnpeneneHne MOBEpXHOCTHOH IOINIOMIEHHOH 03Bl Oojiee paBHOMEPHO B BEpXHEH H
HIKHEH moBepxHOCTsX (cpemnuit koapduuuent 0,988 k moze obmydeHus). B meHTpanbHOM yacTH — g03a
MaKCUMaJbHO MPHUOMIKEHa K J03€ M3Iy4eHHs, y OOKOBBIX KpaeB 3arpy3ku — Menblie Ha 2,4-3,7 % 1o
cpaBHeHHIO ¢ neHTpoM. [lornoménHast no3a yBennunuBaetcs 10 9,7+0,03 k['p npu obxydennn no3zoit 12 xIp
WM B 2,4 pasa 0 CpaBHEHHUIO ¢ 00pasiamu, 00padoTanHbIMU 10301 u3mydeHust 4 KI'p (Kgoppex = 0,93).
BuiBoasl. TlornomenHast 103a MOHU3UPYIOMIETO U3MYyYSHHS 3aBHCUT OT O3Bl M3IYYCHHUS M MapaMeTpoB
TEXHOJIOTHUECKOH 3arpy3ku. KauecTBo 00pabOTKH Meplia Y4epHOro B MPEJICTABICHHBIX IKCIIEPUMEHTAIBHBIX
YCIIOBUSIX BBICOKOE — ToryomenHass fo3a menee 10 kI'p, Huskuil kodpdumeHT HepaBHOMEPHOCTH
pacrpeiefieHuss TOIONICHHOW 03Bl mo mupuHe pa3BepTku (1,08). YcTaHOBIEGHHBIE TEXHOJIOTUYECKUE
PEKUMBI PEKOMEHYETCS MPUMEHATh B TPOMBIIUICHHBIX YCIOBHSAX. MaremMarndeckue MOJeTH — IS
MPOTHO3MPOBAHUS ONTUMAITBHBIX TTPOM3BOJICTBEHHBIX PE3YJIbTATOB.

KJIIOYEBBIE CJIOBA: nepey uepnwiii;, uonusupyiowee usiyyeHnue; Kauyecmeo; HONOWEHHAS 0034,
bezonacnocms, KApMUpoBaHue; MamemMamuiecKoe MoOeauposanue; U0eHmMuPUKayusl.

JJIsSI HUTUPOBAHUSA: Tumakora, P.T. OmneHka TEeXHOTOTHUYECKOTO KaueCTBa B paMKaX MOHHTOPHHTA
Mpolecca HOHU3UPYIOIEro 00yueHus: yeprnoro nepia / P. T. Tumakosa // Bectauk MI'YII. — 2021. — Ne
1(30). — C. 40-50.

ASSESSMENT OF TECHNOLOGICAL QUALITY OF BLACK PEPPER IN
MONITORING IONIZING RADIATION PROCESS

R. T. Timakova

Ural State University of Economics, Russian Federation

ABSTRACT

Introduction. The implementation of food processing technologies with ionizing radiation requires strict
validation. The purpose of the study is to develop technological modes of irradiation. The scientific task is to
evaluate the quality and safety of black pepper treated with ionizing radiation.

Materials and methods. Ground black pepper according to GOST 33271-2015. Treatment with radiation doses
from 6 kGy to 12 kGy in increments of 1 kGy; mapping — using a film dosimeter in different reference planes of
the technological load; determination of the surface absorbed dose-by photospectroscopy; quantitative
identification-by EPR spectroscopy. Nonlinear mathematical modeling of arccos type.

Results. The surface absorbed dose is distributed more evenly in the upper and lower surfaces (the average
coefficient is 0.988 to the radiation dose). In the central part the dose is as close as possible to the radiation
dose, and at the side edges of the load it is by 2,4-3,7 % less compared to the center. The absorbed dose
increases to 9.7+0.03 kGy when irradiated with a dose of 12 kGy or 2,4 times compared to samples treated
with a radiation dose of 4 kGy (K¢orer = 0,93).

Conclusions. The absorbed dose of ionizing radiation depends on the radiation dose and the parameters of
the process load. The quality of treatment of black pepper in the presented experimental conditions is high —
the absorbed dose is less than 10 kGy, the coefficient of uneven distribution of the absorbed dose over the
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scan width is low (1.08). The established technological modes are recommended for the use under
production-line conditions and mathematical models - for predicting optimal production performance.

KEY WORDS: black pepper; ionizing radiation; quality; absorbed dose; safety; mapping; math modeling;
identification.

FOR CITATION: Timakova, R. T. Assessment of technological quality of black pepper in monitoring
ionizing radiation process. Bulletin of Mogilev State University of Food Technologies. — 2021. — Ne. 1(30). —
P. 40-50 (in Russian).

Ta6n. 1. CrangapTHbIe 00pa3ibl J03UMETPHYCCKOM TIeHKH [11]
Table 1. Standard samples of radiation monitoring film [11]

Puc. 1. Cxema 00yyeHNsI CKAHUPYIOIIUM ITyYKOM
Fig. 1. Scheme of irradiation by scanning beam

Puc. 2. brok-cxeMa mcciaeIoBaHui
Fig. 2. Research flow chart

Puc. 3. Pabodas 30Ha pe3oHaTOpa CIIEKTPOMETpa
Fig. 3.Working area of the resonator of the spectrometer

Puc. 4. Kapra pacmpeneneHunst HOBEpXHOCTHOI MOTIOMICHHOH 10361 (TI0 KO3 PUIHEeHTaM) B Pa3HBIX
pedepeHCHBIX TIOCKOCTSIX
Fig. 4. Map of the distribution of the surface absorbed dose (by coefficients) in different reference planes

Puc. 5. Criektp 00pasioB mnepiia 4epHOro MOJIOTOr0, 00padOTaHHBIX NOHU3UPYIOIIUM U3TYyYCHUEM 10301
12 xI'p (9-dpakrop 2,0048+0,0001) (p < 0,05)

Fig. 5. Spectrum of black pepper samples treated with ionizing radiation at a dose of 12 kGy

(9-daxrop 2,0048+0,0001) (p < 0,05)
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V/IK 663.533

HCCJIEJOBAHUE BJIMSHUA METABOJTUYECKHX TOBABOK
HA )KUBHEJAEATEJBHOCTD JPOXKEHN B YCJIOBUAX PEPMEHTALIUN
BBICOKOKOHUIEHTPUPOBAHHOT'O CITMPTOBOI'O CYCJIA

E. A. Ileo

KBenopycckuil 2ocyoapcmeennbiil yHusepcumem nuujegblx U XUMu4eckux mexHoao2ut,
Pecnybauxa bBenapycs

AHHOTAIIUA

Beenenne. OpHuUM M3 COBPEMEHHBIX HAIIPAaBICHUN Pa3BUTHS TEXHOJOI'MM IUIIEBOIO 3TAHOJIA SBISETCS
(epMeHTasI BBHICOKOKOHIIEHTpUpPOBaHHOTO crnupTtoBoro cycna (VHG-TexHomorus), 4ro oOecrednBaeT
BBICOKMI BBIXOJ O3TaHONA, CHIDKEHHE TMOTPEONCHUS] SHEPrHM W TEXHOJOTHYECKOW BOJBI, YIIydIICHHUE
9KOJIOTHUYECKOTO COCTOSHHSA MPOU3BOCTBA U MO3BOJISIET YBEIUMUUTH 3((HEKTUBHOCTH IPOU3BOACTBA B LIETIOM.
Onnako, mnpumeneHuss VHG-TeXHONOTHH CONPSDKEHO C WHTHOMPOBAaHMEM OpOJMIBHON aKTHBHOCTH
JPOKKEBBIX KIETOK, M3MEHEHHAMH MX (PU3HOJIOTHYECKOTO COCTOSHUS, CHIDKEHHEM CKOPOCTH (pepMeHTannu
CIHMPTOBOIO CyClla U YBEJIWYECHHEM KOHLIEHTpPALWU HECOPOXKEHHBIX YIJIEBOJOB, YTO MPUBOIUT K MOTEPSIM
cOpa’kMBaeMbIX BEIIECTB W CHIDKEHHMIO BBIXOZA II€J€BOro mpoaykra. HayuHas 3amaya — uccienoBaTh
BIIMSIHUE Pa3iIMYHBIX OMOJIOTMYECKH 3HAYMMBIX JJISl )KU3HEACATENFHOCTH JIPOXKKEH BEIIECTB Ha MPOLECCHI
CIMPTOBOIO OpOXKEHUSI B YCIOBHSX BBICOKOTO OCMOTHYECKOTO CTpecca, YTO IMO3BOJMT pa3padoTarh
TEXHOJIOTHYECKHE MEPOIPUATHS IO MOBBIIEHUIO KJIETOUHBIX (YHKLUHUI APOXOKEBBIX KIETOK U YBEJINYHUTh
3G PEKTHBHOCTH COpaXKMBaHUsI BHICOKOKOHIICHTPUPOBAHHOTO CITUPTOBOTO CYCIA.

Matepuanbl u MeToabl. OCHOBHBIM OOBEKTOM HCCICIOBAHUSA SBISUTHCH APOXOKH Zygosaccharomyces
fermentati Naganishi pacet CD BUM Y-225 T (nanee mposxoku packl CD), 3a1emoHHpoBaHHbIC B KOJUICKIIHH
HenmaToreHHbIx MukpoopranusMoB ['HY «Uuctutyt muxpoOuonornn HAH bemapycu». [las momyuenus
CHHPTOBOTO Cyclla MCIOJB30BAJIM JIBE 3E€PHOBBIE KYJIBTYpPHl OEIOPYCCKOW CeNeKIMH: pOXb copTa
«IlyxoByaHka» u TpuUTHKane copTa «AHTOCH» B cooTHomeHnu 60:40. BogHo-TemnoByo o0paboTKy 3aMeca
OCYLIECTBISUIM 110 PEXUMaM MEXaHUKO-()epPMEHTATUBHOM cxembl. s ocyliecTBieHHs OHOKOHBEPCUH
YIJICBOJIOB CycJia MPUMEHSIM (hepMEHTHBIC mpernapathl amuiaoautudeckoro («Liquoflow», «Saczyme Plus
2X» npousBoxactBa «Novozymes A/S») n nemwtomorudeckoro («Buckodepm» nponssoactsa «Novozymes
A/S») cmektpa pneiictBusi. B pabore Ob1  MCHONB30BaH  KOMIUIEKC  (DU3UKO-XMMHYECKHUX,
MHUKPOOHUOJIOTHUECKMX U OMOXMMHUYECKHX METOJIOB UCCIIEC/IOBaHUM, a TakKe OOUICTIPHHSTHIE B CIIUPTOBOM
OTpaciu METOJIbl OTpeJlesIeHHsI MoKa3aTellell KauecTBa JUisi KOHKPETHOTO BUJAA CHIPBS, TONyPaOpuKaToB H
TOTOBOM MPOLYKIIHH.

PesyabTaThl. Mcnonp3oBaHue B cOCTaBe CHMPTOBOTO Cycia MeTabOIMYecKuX NO0aBOK B BHIE SHTAPHOM
KHCJIOTBI ¥ MATHUS TIPUBOJIMT K TIOBBIIIEHUIO (PU3NOJIOTMYECKHX TTOKa3aTesIel UCTIONb3YEeMBIX APOIOIKEH, 4T
CIOCOOCTBYET MOBBIILIEHUIO UX OPOJMIBHON aKTUBHOCTH U COOTBETCTBEHHO ITOKa3aTeJel 3penoil Opaxku, a
TAaKXKe H3MEHSET HampaBJIeHME CHHTE3a OCHOBHBIX M IOOOYHBIX NPOAYKTOB OposkeHus. OrpeneneHbl
ONTHMAJTbHBIE KOHIIEHTPAIIMK MeTaboIHMIecKuX 100aBOK B COCTaBE CITUPTOBOTO CyClia — SHTAPHON KHUCIOTHI
(0,03 r/nm°) u Maramst (0,01 r/M°), MO3BOJISIOIIME TIOBBICHTH CTPECCOYCTOYHBOCTD IPOXIKEBBIX KICTOK B
ycnoBusix pepmentaunn VHG-cycna, 1 yBeTHUUTD BBIXOJ 3THIIOBOTO criupTa 10 35 %.

BuiBoabl. [lonyueHHbIE SKCHEPUMEHTANIBHBIE PE3YIbTAThl PACHIUPSIOT O0NACTh HAYYHO-TNPAKTHYCCKHX
3HAaHUN O JKU3HEAEATEIHHOCTH IPOXIKEBBIX KJIETOK B YCIOBHSAX OCMOTHYECKOTO CTpecca W IMO3BOJISIOT
peryaupoBaTh UX OOMEH BELIECTB B HANPABICHUU MOBBILICHUS 3()()EKTUBHOCTH COpaKUBaHUSI CIIUPTOBOTO
cycna. Pa3paboTraHHble TEXHOJOTHYECKHE MPUEMbl PEKOMEHIOBAHBI AJISl IPUMEHEHHUSI B IPOMBIIIJIEHHOCTH,
TaK KaK He TPeOyIOT JOTOJHUTENFHOTO 000PYA0BaHUS U JPYTUX KaUTAIBHBIX 3aTpar.

KJIIOYEBBIE CJIOBA: gbicokoxoHyenmpuposannoe CRUpmosoe cCycio;, Opoxcicy, ghepmenmayus;
Memabonuueckue 000asKU, AHMAPHAS KUCIOMA, MASHUL, IMUTLO08bLIL CHUPM, 3pends Opajdcka.

JJIs1 IIUTUPOBAHUMSA: llen, E. A. MHccrmegoBanme BiusiHHS MeTaOonwueckux A00aBOK Ha
KHUBHECSITEIBHOCTD APOAOKEH B YCIOBHIX (hepPMEHTAIMH BHICOKOKOHIICHTPUPOBAHHOTO CITUPTOBOTO cycia /
E. A. Len // Bectauk MI'VIL. — 2021. — Ne 1(30). — C. 51-61.
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STUDIES ON THE INFLUENCE OF METABOLIC ADDITIVES ON
VITAL ACTIVITY OF YEAST UNDER VERY HIGH GRAVITY
FERMENTATION OF ALCOHOLIC WORT

E.A. Tsed

Belarusian State University of Food and Chemical Technologies,Republic of Belarus

ABSTRACT

Introduction. One of the current trends in the development of food ethanol technology is very high gravity
fermentation (VHG-technology) that provides a high ethanol yield, savings in energy and process water
usage, better ecological effect in the production and makes it possible to increase productive efficiency in
general. However, the use of VHG technology is associated with inhibition of the fermentative activity of
yeast cells, changes in their physiological state, decrease in the rate of fermentation of alcohol wort and
increase in the concentration of unfermented carbohydrates, thus reducing fermentable substances and yield
of the end product. The scientific task is to study the influence of various substances biologically vital for the
yeast activity on the processes of alcoholic fermentation under conditions of high osmotic stress, which will
allow developing technological measures aimed at improving the cellular functions of yeast cells as well as
increasing the fermentation efficiency of highly concentrated alcoholic wort.

Materials and methods. The main object of the study was the yeast Zygosaccharomyces fermentati
Naganishi of CD BIM Y-225 D race (hereinafter yeast of CD race), deposited in the collection of non-
pathogenic microorganisms of the State Scientific Institution “Institute of Microbiology of the National
Academy of Sciences of Belarus”. Two grain crops of Belarusian selection such as rye of the Pukhovchanka
variety and triticale of the Antos variety in a ratio of 60:40 were used to obtain alcoholic wort. The water-
heat treatment of the batch was carried out according to the modes of the mechanical-enzymatic scheme.
Amylolytic enzyme preparations (Liquoflow, Saczyme Plus 2X manufactured by Novozymes A/S) and
cellolytic one (Viskoferm manufactured by Novozymes A / S) were used to carry out the bioconversion of
wort carbohydrates. A number of physicochemical, microbiological and biochemical research methods as
well as methods generally accepted in the alcohol industry for determining quality indicators for a specific
type of raw material, semi-finished products and finished products were used in the study.

Results. The use of metabolic additives in the form of succinic acid and magnesium in the alcoholic wort
results in an increase in the physiological parameters of the yeast used, thus contributing to an increase in their
fermentation activity and, accordingly, the indicators of fermented mash, and also changes the direction of
synthesis of the main and by-products of fermentation. There were determined the optimal concentrations of
metabolic additives in alcohol wort: succinic acid (0,03 g/dm®) and magnesium (0,01 g/dm?®), which makes it
possible to increase the stress resistance of yeast cells under conditions of VHG wort fermentation and
increase the yield of ethyl alcohol to 35 %.

Conclusions. The obtained experimental results develop the field of scientific and practical knowledge about
the vital activity of yeast cells under conditions of osmotic stress and make it possible to regulate their
metabolism in terms of increasing the efficiency of fermentation of alcoholic wort. The developed
technological methods are recommended for commercial use, because no additional equipment and capital
costs are required.

KEY WORDS: very high gravity fermentation of alcoholic wort; yeast; fermentation; metabolic additives;
succinic acid; magnesium; ethyl alcohol; fermented mash.

FOR CITATION: Tsed E. A. Studies on the influence of metabolic additives on vital activity of yeast under
very high gravity fermentation of alcoholic wort. Bulletin of Mogilev State University of Food Technologies.
—2021. — No. 1(30). — P. 51-62 (in Russian).

Puc. 1. Bun xononnii mposxokeii Zygosaccharomyces fermentati Naganishi
Fig.1. Appearance of yeast colonies Zygosaccharomyces fermentati Naganishi

Puc. 2. Bug kierok apoxokeit Zygosaccharomyces fermentati Naganishi

nox mukpockorom (yBenuuerue 90*x10* = 900™)

Fig.2. Appearance of yeast cells Zygosaccharomyces fermentati Naganishi under microscope
(magnification 90*x10* = 900%)
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Taoa. 1. [lokasarenu kauecTBa p>kKu U TPUTHKAJIE
Table 1. Quality indicators of rye and triticale

Tabu. 2. [lokazaTenu kayecTBa cycia
Table 2. Quality indicators of wort

Ta6u1. 3. buoxuMudeckre 1 MUKPOOHOJIOrHUCCKUE TIOKA3aTEIH 3PENIbIX OpaXKeK ¢ ONTHMAaIbHON
JO3HPOBKOiT siHTapHOit kucmotsl (0,030 r/mv’) Ha TpeTbn CYTKH (hepMeHTaITuN

Table 3. Biochemical and microbiological parameters of mature brews with an optimal dosage of succinic
acid (0,030 r/mm®) on the third day of fermentation

Ta6a. 4. buoxuMuIecKrue ¥ MEKPOOHOIOTHUECKHE ITOKA3aTEIIH 3PEIbIX Opa)KeK ¢ pa3HOM TO3UPOBKOI
MarHusi Ha TPETbU CYTKH (pepMeHTannu

Table 4. Biochemical and microbiological parameters of mature brews with different dosage of magnesium
on the third day of fermentation

Tabu. 4. buoxuMudeckre 1 MUKPOOHOJIOTHUSCKUE TIOKA3aTEIH 3PENbIX OpaXeK ¢ pa3HOM JO3UPOBKOM
MarHus Ha TPEThH CYTKH epMEHTAINN

Table 4. Biochemical and microbiological parameters of mature brews with different dosage of magnesium
on the third day of fermentation

Ta6u.5. buoxuMmuyeckue 1 MUKPOOHOTIOTHYECKHE TIOKA3aTeH 3PeTbIX OpaKeK ¢ ONTHMAIFHON JO3HUPOBKOH
ronos Maramst (0,01 r/am’) Ha TpeThH CyTKH (hepMeHTaIHH

Table 5. Biochemical and microbiological parameters of mature brews with an optimal dosage of
magnesium ions (0,01 r/am’) on the third day of fermentation
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KOMIIBIOTEPHOE MOJAEJIMPOBAHUE TEMIIEPATYPHOI'O I1OJISA
MOBEPXHOCTH U3JAEJNN U3 MSICHOI'O ®APIIA ITPU 3AIIEKAHUA
B KOHBEKTOMATAX

M. H. Cmazuna, A. A. Cmoasaxk, /. A. Cmazun, E. P. Tepewkosa

benopycckuii eocyoapcmeennuiil ynusepcumem nuuedulx u xumuyeckux mexuonozauti, Pecnyoauxa Beaapyco

AHHOTALMA

Beenenne. AxTyanbHOCTh pabOTBl 00YCIIOBIIEHA HEOOXOAMMOCTBIO CO3AAHUS MapaMeTPU4EeCKOW MOJIEINH,
MO3BOJISIONIEH MPOTHO3UPOBATH TEMIEPATypHOE IOJie MOBEPXHOCTH H3JIENUH W3 MsACHOro (apma mnpu
3alleKaHNM B KOHBEKTOMAaTax M poTromarax. Llenb wccienoBaHus — ONTHUMU3AIMA Pa3MELICHUS U3ACTUN U3
MscHOTO (papmra mo obbeMy pabodueld KaMepsl, 00ecTIedMBAIOIe PAaBHOMEPHOCTh TEMIEPAaTypHOTO OIS
noBepxHocTH. Hayunas 3amaga — co3maHue U oueHka 3(GQEKTUBHOCTH KOMIBIOTEPHOW MOJEINH,
OIMCBHIBAIONICH TEMIIEpaTypHOEe TMoJie TOBEPXHOCTH H3IENUH W3 MsICHOTO (aplia Mpu 3aleKaHud B
anmaparax ¢ BbIHY)KICHHBIM ABHXCHHUEM TEIJIOHOCHUTEIIS.

Matrepuansl 1 MeToabl. MeTOA mapaMeTpHUUECKOro MOJETUPOBAHUS C HMCIOJIb30BAHHEM MPOTPAMMHOIO
moxayns Solidworks Flow Simulations npu 3amaHHBIX TpaHWUYHBIX YCIIOBHSIX TIpOIECCa, PEKUMHBIX
napamerpax 0a3oBoro ammapata W (U3MYECKHUX CBOMCTBaX wHccieayeMoro mnpoaykra. OneHka
MPUMEHUMOCTH Pa3pabOTaHHOM MOJENM OLEHHBAJach SKCIEPUMEHTAIBHBIM IIyTE€M; HCCIEIOBAaHUS II0
pacrpeeNieHII0 TEMITEPATYPHOTO OISl MPOBOIMIIKMCH HA M3ACIHAX U3 MOJICIFHOTO TeJa.

PesyabTaThl. Co3aHa mapaMeTpuieckass MOJeNb, XapakTepu3ylollas TeMIIepaTypHOe I0JIe TIOBEPXHOCTH
W3JIeNHUIA U3 MACHOTO (hapiia Ipy HarpeBaHUM B anmapaTax ¢ BRIHYXACHHON MUPKYISAIUEH TPEIOIIeH Cpeibl.
[IprumennMOoCTs MOAETH NOATBEPKACHA SKCIIEPUMEHTAIBHBIMU HCCIICA0BAaHUAMHU.

3axumouenue. PazpaboranHas KoMIbloTEpHAS MOAETH 3PPEKTHBHO OMMCHIBAET paclpe/iesieHIe TeMIIEPaTyp
[0 TOBEPXHOCTH HArpeBa€MbIX MHMIIEBBIX NPOAYKTOB W MOXKET ObITh NPUMEHEHAa B NPaKTHYECKON
JESITeNbHOCTH MPEAIPUSTHI UIIEBOI TPOMBIIIIIEHHOCTH U OOILIECTBEHHOI'O MUTAHUSI.

KJIIOUEBBIE CJIOBA: npoyecc; modenupoganue; MoOelb, ORMUMU3AYUS, meMnepamypHoe noue;
Hazpesanue, NOBEPXHOCb, KOHGEKYUs, 3aneKanue; MACHOU ¢aput, KOHEEKMOMAM.

JJIsd IUTUPOBAHUSA: Cmarnna, M. H. KommberoTepHoe MOAETMPOBAaHHE TEMIEPATYPHOrO IO
MOBEPXHOCTH U3JENIMH U3 MIACHOrO (apima mpu 3amexkaHuu B koHBekToMaTax // M. H. Cmaruna, A. A
Cwmomsik, 1. A. Cmarus, E. P. Tepemkosa // Becthuk MI'YII. — 2021. — Ne 1(30). — C. 63-74.

COMPUTER SIMULATION OF THE TEMPERATURE FIELD OF THE SURFACE
OF MINCED MEAT PRODUCTS WHEN BAKED IN CONVECTOMATS

M. N. Smahina, A. A. Smolyak, D. A. Smahin, E. R. Tereshkova

Belarusian State University of Food and Chemical Technologies, Republic of Belarus

ABSTRACT

Introduction. The relevance of the work is due to the need to create a parametric model that allows us to
predict the temperature field of the surface of minced meat products when baked in convectomats and
rotomats. The aim of the study is to optimize the placement of minced meat products in the volume of the
working chamber, which ensures the uniformity of the surface temperature field. The scientific task is to
create and evaluate the effectiveness of a computer model that describes the temperature field of the surface
of minced meat products when baked in apparatuses with forced movement of the heat-transfer agent.
Materials and methods. The method of parametric modeling using the software module Solidworks Flow
Simulations under the specified boundary conditions of the process, the operating parameters of the basic
apparatus and the physical properties of the product under study. The applicability of the developed model
was evaluated experimentally; studies on the distribution of the temperature field were carried out with
products made of the model body.

Results. A parametric model that characterizes the temperature field of the surface of minced meat products
when heated in devices with forced circulation of the heating medium has been created. The applicability of
the model is confirmed by experimental studies.
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Conclusion. The developed computer model effectively describes the temperature distribution over the
surface of heated food products and can be applied at food industry enterprises and public catering
establishments.

KEY WORDS: process; simulation; model; optimization; temperature field; heating; surface; convection;
baking; minced meat; convectomat.

FOR CITATION: Smahina M. N., Smolyak A. A., Smahin D. A., Tereshkova E. R., Computer simulation of
the temperature field of the surface of minced meat products when baked in convectomats. Bulletin of Mogilev
State University of Food Technologies. — 2021. — Ne 1(30). — P. 6374 (in Russian).

Puc. 1. MOI[GJ'ILHOC pacipeacjiCHNC KOHBCKTUBHBIX ITIOTOKOB
Fig. 1. Model distribution of convective flows
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OBECIIEYUEHHUE YCTOMUYMBOI'O PA3BUTHS IIEPEPABATBIBAIOIIIAX
OPTAHM3AIIMI ATIK HA OCHOBE CUCTEMBI
CBAJIAHCUPOBAHHBIX ITOKA3ATEJIEN

M. UH. Kaxopa, A. I'. E¢pumenko, O. I1. I'pomsixo

Benopyccruii eocydapcmeennulii yHugepcumem nuuesvlx U XUMU4eckux mexHono2ut,
Pecnybauxa Benapyce

AHHOTAIIUS. B cratee paccMOTpeHbl METOJUYECKHE IMOAXOAbl K OLEHKE YCTONYMBOTO pPa3BUTHUS
nepepabarteiBaromux opranusanuii AIIK. I[pemiokeH CUCTEMHBINH TOIXOJ, KOTOPBIA MO3BOJIUT KOMILICKCHO
OIICHUTh YPOBEHb YCTOWYMBOTO PA3BHTHS OPTaHW3allMil W TOATBEPIHMTH PE3yJbTATHI, MONyYCHHBIE C
WCTIOTb30BAHUEM CTATHUYECKOTO MM JWHAMUYECKOTO METOJIOB OlleHKH. Ha ocHOBe cucteMbl cOamaHCHpOBaHHBIX
nokazateneit (CCII) BbimosnHeH pacuer koddduimeHTa cOaTaHCHPOBAHHOCTH SKOHOMHYECKMX WHTEPECOB, Ha
OCHOBaHMHM KOTOPOTO BBITIONIHEHO paHXMPOBaHUE IepepabatbiBatoux opranuzaimii AIIK MoruneBckoit
00JIaCTH MO TPYIIIAM COTJIACHO YPOBHIO X YCTOMYHBOIO PA3BUTHSI.

KJIKOUYEBBIE CJIOBA: nepepabamwisarowue opeanuzayuu AIIK; ycmotiyugoe pazsumue; memoouyeckue
nooxo0vl; cucmema cOANAHCUPOBAHHBIX NOKA3ameneu, OyeHKka, Kod@puyuenm cOANAHCUPOBAHHOCTU
IKOHOMUYECKUX UHMEPECOB.

JJIs1 MUTUPOBAHMS: Kakopa, M. M. OOGecriedyeHne yCTOHYMBOTO PAa3BHTHA IepepadaTHIBAIOIINX
opranm3anuii AIIK Ha ocHOBe cuctembl cOanaHcupoBaHHBIX mokazateneit / M. U. Kakopa, A. I'. Edumenxo,
O. I1L. T'pomsiko // Bectank MI'VII. — 2021. — Ne 1(30). — C. 75-82.

ENSURING SUSTAINABLE DEVELOPMENT OF AGRRO-INDUSTRIAL PROCESSING
ORGANIZATIONS BASED ON THE BALANCED SCORECARD

M. I. Kakora, A. G. Efimenko, O. P. Gromyko

Belarusian State University of Food and Chemical Technologies, Republic of Belarus

ABSTRACT. The article discusses methodological approaches for assessment of the sustainable development of
processing organizations in the agro-industrial complex. Systems approach which will make it possible to conduct a
comprehensive assessment of the level of sustainable development of organizations and confirm the results
obtained by means of static or dynamic assessment is proposed. The coefficient of the balance of economic
interests was determined on the basis of the balanced scorecard (BSC). Processing organizations of the agro-
industrial complex of Mogilev region were ranked according to the level of their sustainable development.

KEY WORDS: agro-industrial processing organizations; sustainable development; methodological
approaches; balanced scorecard; coefficient of the balance of economic interests.

FOR CITATION: Kakora M. I., Efimenko A. G., Gromyko O. P. Ensuring sustainable development of
agro-processing organizations based on the balanced scorecard. Bulletin of Mogilev State University of
Food Technologies. — 2021. — No. 1(30). — P. 75-82 (in Russian).

Puc. 1. Cucrema C6aHaHCI/Ip0BaHHBIX nokasareJieii B paMKax obecnieueHust yCTOfI‘IHBOFO Pa3sBUTUA
nepepabarteiBaromux opranu3armii AITK

Fig. 1. Balanced scorecard in the framework of ensuring sustainable development of agro-industrial
processing organizations

Taoa. 1. Koarponupyemsie nokaszarenu ais popmuposanust CCII npu peanuszanuu cTpaTerud yCTOHUHUBOTO
paszeutusa OAO «MormeBckas hadprka MOPOKEHOT O

Table 1. Controlled indicators for the formation of BSC in the implementation of the strategy for the
sustainable development of JSC «Mogilev Ice Cream Factory»

Tabu. 2. PacuetHbie hopmMyIibl
Table 2. Calculation formulas
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TaoJ. 3. I[I/IHaMI/IKa Mokasarejiei C6aJ'IaHCI/Ip0BaHHOCTI/I OKOHOMUYCCKUX MHTCPCCOB nepepa6aTLIBan1unx
opranu3anuii AIIK MoruieBckoit ooactu
Table 3. Indicators of the balance of economic interests of agro-processing organizations of Mogilev region

Tao6a. 4. PamxupoBanue 3HaueHnid ko3hduipenTa c6aIaHCUPOBAHHOCTH SKOHOMHYECKHX HHTEPECOB MIPU
ONPEIEICHUH YPOBHSI YCTOMUHUBOIO Pa3BUTHSI OPraHHU3aIUI

Table 4. Ranking the values of the coefficient of the balance of economic interests in determining the level
of sustainable development
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3KOHOMUYECKUE UHTEPECHI OPT AHU3AIIUH ATIK:
IHHOHATHUE, BUJbI, KIACCUD®UKALIUA

C. H. T'namiox*, O. I1. T, pOMblK02

1 Lo
benopyccro-Poccutickuil ynueepcumem, Pecnybonuxka bearapyco

2 o o z

benopycckuii eocydapcmeennvlil yHUGepCcUumem nuujesblx u Xumuieckux mexnonoaui, Pecnyonuxa benapyco

AHHOTALUSL. B cratee paccMOTpEHBI TEOPETUUCCKUE MOIXO/IBI K OMPEICTICHUIO CYIIIHOCTH SKOHOMUYECKUX
HMHTEPECOB, OTpakeHa crierudrka naTepecoB opranusarmii AIIK. IIpencraBiena kimaccudukamys HHTEPECOB 10
Pa3IMYHBIM PU3HAKAM.

KJIIIOUEBBIE CJIOBA: skonomuueckuii unmepec;, NOMPEOHOCMU, KIACCUPDUKAYUS, NPOMUBOPEHUSL,
€02NACOBAHHOCHIb.

JJII MUTUPOBAHMUS: I'natok, C. H. Oxonomuueckue untepecsl opranuzauuid AIIK: monsarue, BUABI,
knaccudukanyst / C. H. [nariok, O. I1. I'pomsiko // Bectank MI'VII. — 2021. — Ne 1(30). — C. 83-88.

ECONOMIC INTERESTS OF AGRO-INDUSTRIAL COMPLEX ORGANIZATIONS:
CONCEPT, TYPES, CLASSIFICATION

S. N. Gnatyuk®, O. P. Gromyko®

'Belarusian-Russian University, Republic of Belarus
?Belarusian State University of Food and Chemical Technologies, Republic of Belarus

ABSTRACT. The article discusses theoretical approaches to defining the essence of economic interests and
reflects the specifics of the interests of agro-industrial complex organizations. The classification of the
interests according to various criteria is presented.

KEY WORDS: economic interest; needs; classification; contradictions, consistency.

FOR CITATION: Gnatyuk S. N.,, Gromyko O. P. Economic interests of agro-industrial complex
organizations: concept, types, classification. Bulletin of Mogilev State University of Food Technologies.
2021. — N0.1(30). — P. 83-88 (in Russian).

Ta6u. 1. OxoHoMHueckue nHTEpeckl opranusanuii AITK
Table 1. Economic interests of agro-industrial complex organizations
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COIUOJIOTMYECKHUIN METO/]
KOHTPO.ISI KAUECTBA IMTPOBEJJEHUSI CEMUHAPCKHUX 3AHSTHAN
1O JMCIUIIVIMHAM COLI'YM-BJIOKA

10. M. Byonos, U. A. Ilywikun

Benopyccruii 2ocyoapcmeenviii ynusepcumem nUebixX i XUMU4eckux mexHonocutl,
Pecnybauxa Benapycs

AHHOTAIMA

BBenenmne. Llenpio uccneqoBaHus SIBISIETCS COBEPIICHCTBOBAHME KOHTPOJISI KauecTBa 00pPa30BATEIbHBIX
yCIyr B cucTeMe Belcuiero oOpasoBanus. IlpoGnema, no HameMy MHEHHIO, OOYCIIOBIIEHA TE€M, YTO KadecTBO
3THX YCIIYyT, B OCHOBHOM, OIIEHMBAETCS MO pe3yJbTaTaM 3K3aMEHOB M 3a4€TOB, @ B CEMECTPE — JIEKIIMOHHBIX
3aHATUH. BMecTe ¢ TeM He mpuaaeTcs TOJKHOTO 3HaUeHHUs] KOHTPOJIIO KauecTBa MPOBEACHNS MPAKTUIECKUX
W CEMHHApCKUX 3aHATHHA, OO0NaaromnX Ba)XKHOW NPAKTUKO-OPHEHTHpOBaHHOW crnenudukoi. Hayduno-
METOAMYECKas 3ajada — OLeHKa 3((EKTUBHOCTH NPOBEACHUS CEMHUHAPCKHUX 3aHATHH O AWUCLUIIMHAM
COLMANTBHO-TYMaHUTAPHOTO OJI0OKAa HA OCHOBE COLIMOJIOTMYECKOTO METOA.

Matepuansl U MeTOAbl. AHOHUMHBIH ONMPOC aHKETHPOBAHMEM MPOBOIWIICS Ha Kadeape TyMaHHTAPHBIX
JUCLMIIINH bernopycckoro rocylapcTBEHHOTO YHUBEPCHTETa IHUINEBBIX M XHMHUYECKHMX TEXHOJIOTHH.
YyacTBOBaIM CTYNEHTHI ABYX rpymi o 30 4emoBeK B KaXIOU, IJIe CEMUHAPCKUE 3aHATHS I10 OJHOU M TOM
e TUCIUITMHE TIPOBOAMIIH JIBA ACCUCTEHTA.

Pe3yabTaThl. BEIABIEHBI CYIIECTBEHHBIE pa3ndMs B OLEHKaX CTyAeHTamu 1o 20 mokasarensM KadecTBa
MIPOBEIEHHUS] CEMHMHAPCKUX 3aHATUH pasHBIMH HpenoiaBaressiMu. 3a(UKCHUPOBaHBI NPOOIEMHBIC 30HBI B
paboTe OJJHOTO U3 aCCUCTEHTOB.

BeiBoabl. ConMOIOrHYECKHA METOJT ONPEEIICHUS Ka4eCTBa IPOBEACHNS CEMUHAPCKUX 3aHATHN aleKBATECH
Uil JUCUMIUIMH — COLMaJbHO-TYMaHuTapHoro 1mwmkiaa. Ilo memoMmy psny mnapameTrpoB  y4eOHOTO
B3aMMOJICHCTBUSl TPENOJAaBaTeNsl CO CTYACHTAMH COIMOJIOTHYECKHA METOJ] CHOCOOCH KOJMYECTBEHHO
WACHTHU(QHUIIMPOBATH HAJTMYUE [TPEUMYIIECTB M HEIOCTATKOB B paboTe OTAEIHHBIX I1eJJaroroB..

K/IIOYEBBIE CJIOBA: memodsr koumpons o00pa3zo8amenvhvlx YCiye, COYUOIOSUHECKUU Memoo;
2yManumapHule OUCYUNIUHbL; KA4eCmeo npoeedeHUs CeMUHAPCKUX 3aHAMULL.

JJIsI HUTUPOBAHUS: By6uos, 0. M. Couumonorndeckuid METOJ KOHTPOJS KadecTBa MPOBEACHUS
CEMHMHApCKUX 3aHATHM 10 JUCHMIUIMHAM COLMAlIbHO-TyMaHuTapHoro Omoka. / HO. M. ByOHoB,
N. A. ITymkun // Bectauk MI'VIL. — 2021, — Ne 1(30). — C. 89-96.

SOCIOLOGICAL METHOD OF QUALITY CONTROL IN SEMINARS ON DISCIPLINES
OF THE HUMANITIES AND SOCIAL SCIENCES

Yu. M. Bubnov, I. A. Pushkin
Belarusian State University of Food and Chemical Technologies, Republic of Belarus

ABSTRACT.
Introduction. The aim of the study is to improve the quality control of educational services in higher
education. The problem, in our opinion, is due to the fact that the quality of these services is mainly assessed
by the results of exams and tests, and during the semester by lecture classes. However, quality control in
practical and seminar classes with an important practice-oriented context is not given due importance. The
scientific and methodical task is to assess the effectiveness of seminars on the disciplines of the humanities
and social sciences on the basis of the sociological method.
Materials and methods. Anonymous survey was conducted at the Department of Humanities of Belarusian
State University of Food and Chemical Technologies. Two groups of students (with 30 people in each)
participated in the study. Seminars for the two groups on the same discipline were conducted by two
teachers.
Results. Significant difference in students' evaluation of the quality of seminars conducted by different
teachers has been revealed on 20 indicators. Problem areas in the work of one of the teachers have been
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identified.

Conclusions. The sociological method for assessing the quality of seminars is appropriate for the disciplines
of the humanities and social sciences. It allows us to identify advantages and disadvantages in the work of
some teachers in a number of parameters concerning the teacher's interaction with students.

KEY WORDS: methods of monitoring educational services; sociological method; the humanities; quality of
seminars.

FOR CITATION: Bubnau Yu. M., Pushkin I. A. Sociological method of quality control in seminars on
disciplines of the humanities and social sciences. Bulletin of Mogilev State University of Food Technologies.
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Ta6a. 1. OueHka CTyAGHTAaMH pa3lUYHBIX I1apaMETPOB pabOTHl TpernojaBaTelicii Ha CEMHHApPCKUX
(TIpaKTUIECKUX) 3aHATHIX, B IPOIICHTAX
Table 1. Students' evaluation of various parameters of teachers’ work at seminars, %
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