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[TUII[EBAS
TEXHOJIOTHUA

VIIK 637.146

BJUSHUE IMMAXTHI HA MOJIOYHOKHMCJIBIN ITPOLIECC Y IIOKA3ATEJH
KAUYECTBA KHCJIOMOJIOYHOHU MPOAYKIIUH
C MIPOBUOTUYECKUMU CBOMCTBAMU

T. Y. lllnurapesa

Moezunesckuii 2ocyoapcmeentvlil yHusepcumem npooogoavcmaus, Pecnyonuka benapyce

AHHOTALIMA

BBeZ[eHI/Ie. HpI/I IMPOU3BOACTBE KUCIIOMOJIOYHBIX IIPOAYKTOB B Ka4C€CTBEC CHIPhA JJIA HOpMAJIW3allku MOJIOKa
BO3MOXHO NMPUMEHEHHE MaXThl, OMHAKO IaxTa IO COCTaBYy U CBOWCTBAM HMMEET CYLICCTBEHHBIC PA3INUUs C
MoJyiokoM. llens wnccriemoBaHus — pa3BUTHE ACCOPTHUMEHTA KHCIOMOJIOYHOW NPOAYKLUH, OO0jajaroIei
MpOOMOTHYECKUMHU CBOHCTBAMH, C HCIOJb30BaHHEM IaxThl. HayuyHas HOBHM3Ha — OOOCHOBaHHE
KOJINYECTBEHHOT'O COAEP KaHUs [TaXThl B CMECH U1 BRIPAOOTKH NPOIYKLUH 3aJaHHOTO KadeCTBa.
Matepuanbl 1 MeToabl. OOpaslbl ¢ pa3HbIM COOTHOILIEHHEM MOJIOKA M IaxXThl B CMECH. 3aKBacKa Kak
HUCTOYHUK MPOOHOTHYECKOH MUKPOQIOPHI — TEPMO(PHIBHBIX MOJIOYHOKUCIIBIX MUKPOOPTAaHU3MOB (BKJIIFOUAs
a0 UITbHBIC TATIOYKH) U OUPHUI00aKTEPHIA.

PesyabTatbl. [Ipn npumenennn naxtel B cMmecu B mpenenax 0-75 %, mpoTekaHue MOJIOYHOKHCIOTO
mporecca, pa3BUTHE 3aKBACOYHOH MHUKpPO(MIOpHI, BIAroyaep;KUBAOIINE CBOMCTBA, OPraHOJIENTHYECKUE
[OKa3aTelId IMpOOUOTUYECKOr0 KHUCIOMOJIOYHOIO IPOAYKTa CYLIECTBEHHO 3aBUCSIT OT KOJIMUYECTBEHHOIO
CoJiep>KaHusl IaXThl B CMECH.

BeiBoabl. KicioMono4HbI MPOAYKT BBHICOKOTO KayecTBA, CTOMKMHA IPU XPAaHEHHMH MOXKHO MOJIYYUTh W3
MOJIOYHOM cMecH, cojepkamieid maxty B kojuuecTBe A0 50 %. 3aBUCHMOCTH BBIXOAHBIX IapaMeTPOB
KHCJIOMOJIOYHOTO MPOAYKTa OT KOJIMYECTBEHHOIO COMACPKAHUS MAaXThl B CMECH PEKOMEHIIyeTCsl YUUTHIBATh
IIPY BBIPaOOTKE aHATOTUYHBIX BUOB KHCIOMOJIOYHON MPOIYKLIUH.

KJIFOUEBBIE CJIOBA: naxma; monoko, cmecs, 3aK8acka, KUCAOMONOUHBIU NPOOYKM, npoouomuieckue
CBOUCMBA,; MOJOYHOKUCABLU NPOYECC; NOKA3AMeNU Kauecmed.

JJIsI HUTUPOBAHMUMSA: lunrapesa, T. . BinssHue naxTsl Ha MOJIOYHOKHUCIBIA IIPOIIECC U MMOKA3aTEIH
KauecTBa KUCIOMOJIOYHON Mponykiuu ¢ npoomotndeckumu cBoiictBamu / T. W. Illunrapesa // BectHuk
MI'VII. — 2019. — Ne 2(27). — C. 3-12.

INFLUENCE OF BUTTERMILK ON THE LACTIC ACID FERMENTATION
AND QUALITY INDICATORS OF FERMENTED MILK PRODUCTS
WITH PROBIOTIC PROPERTIES

T. I. Shingareva
Mogilev State University of Food Technologies, Republic of Belarus

ABSTRACT

Introduction. In the production of fermented milk products buttermilk may be used as a raw material for
the normalization of milk. However, composition and properties of buttermilk significantly differ from those
of milk. The purpose of the study is to develop a range of fermented milk products with probiotic properties
by using buttermilk. Scientific novelty consists in establishing the rationale for the quantitative content of
buttermilk in the mixture to produce goods with specified quality indicators.

Materials and methods. Samples with different ratios of milk and buttermilk in the mixture.Starter as a
source of probiotic microflora — thermophilic lactic acid microorganisms (including acidophilus bacilli) and
bifidobacteria.




Results. When using buttermilk in the mixture within 075 %, the course of the lactic acid fermentation, the
development of starter population, water-holding properties, and organoleptic characteristics of probiotic
fermented milk product significantly depend on the quantitative content of buttermilk in the mixture.
Conclusions. A high-quality fermented milk product that is stable during storage can be obtained from a
milk mixture containing buttermilk in an amount of up to 50 %. It is recommended to take into account the
dependence of the output parameters of a fermented milk product on the guantitative content of buttermilk in
the production of similar types of fermented milk products.

KEYWORDS: buttermilk; milk; mixture; starter; fermented milk product; probiotic properties; lactic acid
fermentation; quality indicators.

FOR CITATION: Shingareva, T. I. Influence of buttermilk on the lactic acid fermentation and quality
indicators of fermented milk products with probiotic properties. Bulletin of Mogilev State University of Food
Technologies. — 2019. — No. 2(27). — P. 3-12. (in Russian).

Puc. 1. lI3MeHeHre akTHBHOM KHCIIOTHOCTH 00Pa3IoB B MpOIlecce XPaHeHHsI C Pa3HBIM COOTHOIIEHUEM

B cMecH MoJtoka U maxTel (ObM/maxra)

Fig. 1. Changes in active acidity of the samples with a different ratio in the mixture of milk and
buttermilk (skim milk /buttermilk)during storage

Puc. 2. l3MeHeHre TUTPYyEMOIl KHUCIIOTHOCTH 00PAa3IoB B MPOIECCE XPaHEHUS C Pa3HBIM COOTHOIICHUEM
B cMecH MoJsioka u maxTel (ObM/maxTa)

Fig. 2. Changes in titratable acidity of the samples with a different ratio in the mixture of milk and
buttermilk (skim milk /buttermilk)during storage

Ta6u. 1. YpaBHeHUs annpoKCUMalMKd 3aBUCUMOCTH TUTPYEMOMN KHCIOTHOCTH OT NMPOJOJIKHUTEIHLHOCTH
XpaHCHUA 06p331_[0B KHCJIOMOJIOYHOI'O ITPOAYKTa

Table 1. Equations for approximating the dependence of titratable acidity on the storage time of
fermented milk samples

Ta6u. 2. U3MeHeHne MOJIOYHOKHUCITBIX OaKTepuil B 00pasnax Mmpu XpaHEeHUH
Table 2. Changes in lactic acid bacteria in the samples during storage

Tao6a. 3. Usmenenne Oudunodaktepuii B o0pasiax mpu XpaHeHUH
Table 3. Changes in bifidobacteria in the samples during storage

Puc. 3. Bsskoctb 06pa3u0B CI'YCTKOB, IMOJYYCHHBIX M3 CMCECHU C PA3HBIM COOTHOHIICHHUEM MOJIOKa U
naxtel (ObM/maxra)

Fig. 3. The viscosity of clot sample so btained from the mixture with a different ratio of milk and
buttermilk (skimmilk/buttermilk)

Puc. 4. Bnaroyunepkusaromiasi CrocoOHOCTh, 00pa3IOoB CIYCTKOB, MOJIYYEHHBIX W3 CMECH C DPa3sHBIM
COOTHOIIIeHHeM MoJioka u naxtel (ObM/maxra)

Fig. 4. Moisture-retaining capacity of clot samples obtained from the mixture with a different ratio of
milk and buttermilk (skim milk/buttermilk)

Puc. 5. OpFaHOHeHTI/I‘leCKaH OLICHKa 06pa3u013, MOJIY4YCHHBIX M3 CMECHU C pa3HbIM COOTHOIICHUCM
Monoka u naxtel (ObBM/naxTa) npu xpanenuu 1 cyTku

Fig. 5. Organoleptice valuation of the sample so btained from the mixture with a different ratio of milk
and buttermilk (skimmilk/buttermilk) during storage for 24 hours

Puc. 6. Opranojentuyeckas olieHKa 00pasiioB, MOJYYCHHBIX U3 CMECH C Pa3HbIM COOTHOLICHHEM MOJIOKA
u naxtel (ObM/maxra) npu xpaneHuu 15 cytok

Fig. 6. Organoleptice valuation of the sample so btained from the mixture witha different ratio of milk
and buttermilk (skimmilk/buttermilk) during storage for 15 days
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CIIOCOB MOBBIIEHUSA TEPMOCTABUJIBHOCTH MOJIOYHOM CBIBOPOTKH
IIYTEM OIITUMM3ALIMU MUHEPAJIBHOI'O COCTABA U KUCJIOTHOCTH

E. B. Becnanoea, T. A. Cagenvesa

PVII «Uncmumym msaco-monounou npomviutiennocmuy, Pecnyonuxa benapyco

AHHOTAIUS

BBenenue. lcmonp30BaHHE B COCTaBe MHIIEBBIX MPOAYKTOB MOJIOYHOM CBIBOPOTKHM HE TIO3BOJISIET
0o0ecIeunTs WX KauyeCTBO M3-3a HHU3KOH TEPMOCTAOMIBHOCTH CHIBOPOTOYHBIX OEIKOB. DTO OIPEIETHIIO
aKTyalbHOCT, W IeNb HccienoBaHus. Hayuynas 3agadua — ONTHMH3AIMsl MUHEPAIBHOIO COCTaBa H
KHCIIOTHOCTH CBIBOPOTKH, HYTO OOECIIEYMBAECT €€ TEePMOCTAOWILHOCT, TIPYU 3aJaHHBIX YCIIOBHSX
TeMIlepaTypHOi 00paboTKH.

Matepuanst u Meroabl. CBHIBOPOTKM TOACHIPHAs, TBOpOXHas. JleMUHEpaIM3alui0 OCYILECTBIISUIN
ANEKTPOANATIM30M 110 ychoBHO# cremeHn 70 %, 90 % u 90+ %. TepMocTaOMIBHOCTH ONpENeNsui IO
COOCTBEHHOM DKCIIPECC-METO/IMKE, OCHOBAHHOW Ha BH3YaJbHON (HKCAIMM KOATYISIMH OENKOB TIpH
HarpeBanuu Ao 100 °C B TeyeHHe AByX MUHYT.

Pe3yabTaThl. KoHIIEHTpUpOBaHUE MTOACKIPHOI CHIBOPOTKH HE BIHMAET Ha TEPMOCTAOMIBHOCTD, & TBOPOKHON
mpu KoHHeHTpammu 10 % u BBIIE — IPUBOAUT K yXY/IICHHUIO TIOKa3aTenell kadecTBa. [emMuHepanmn3amnus
CBIBOPOTKHU TBOPOXHOM 110 crenenu 34-93 % He mo3BOMsAeT NOIY4YUTh TEPMOCTAOMIBHBIN NpoayKT. OnHaKo
npu crernieHd He Oonee 70 % ¢ mocieayIOUIMM BHECEHHUEM COJIeH-CTaOMIM3aTOPOB M KOPPEKTHPOBKOH pH
CBIBOPOTOYHBIN OETIOK CTaOMIM3UpYETCs. Y CTAHOBIICHO, YTO KOHIICHTPAIIMK PEareHTOB 3aBUCST OT crocoda
WX BHECEHUSI.

BI)IBOLIBI. 33[[3HH35[ TCpMOCTa6I/IHI)HOCTb CBbIBOPOTKH O6CCH€‘II/IBaCTCH IIyTeM H3MCHCHUA MHHEPAJIBLHOI'O
coctaBa JeMuHepanu3aiueil 1o creneHn 70 % u OoJee ¢ BHECEHHEM pearcHTOB, CTAOMIM3HPYIONIMX OEIOoK B
KoHUeHTpauusax ot 0,25 10 2 % OT CyXxOoro BelIecTBa ChIBOPOTKHU, M U3MEHSIOMIMUX KUCIOTHOCTD 10 6,8—7,2 .
pH.

KJIIOUEBBIE CJIOBA: monounas cvigopomxa;, mepmMocmaduibHOCHb, ONMUMU3AYUsL, MUHEPATbHbIU
cocmas,; KUCIOMHOCHIb.

VIS HUTUPOBAHMSA: becnanosa, E. B. Cmoco0 mNOBBIMIEHHS TEPMOCTAOMIBHOCTH MOJIOUYHON
CHIBOPOTKH IIyTEM ONTHMH3AIUU MHUHepalbHOro cocraBa W kuciotHoctw/ E. B. Becnamosa, T. A.
CasenbeBa// Bectauk MI'VIIL. — 2019. — Ne 2(27). — C. 13-109.

METHOD FOR INCREASING THE THERMAL STABILITY OF WHEY BY
OPTIMIZING ITS MINERAL COMPOSITION AND ACIDITY

E. B. Bespalova, T. 4. Savelieva
Institute for Meat and Dairy Industry, Republic of Belarus

ABSTRACT

Introduction. The use of whey as a raw material with a low index of thermal stability for processing into
various food products has an impact on the formation of organoleptic characteristics of the final product. In
scientific knowledge there is no clearly formulated information about the mechanism of stabilization of whey
protein as a single system, which determined the relevance and purpose of the study. The scientific task is to
optimize the mineral composition and acidity of serum, ensuring its thermal stability under specified
conditions of temperature treatment.

Materials and methods. Milk whey of various types (cheese whey, quark whey). Demineralization was
carried out by electrodialysis to a conditional degree of 70 %, 90 % u 90+ %. Thermal stability was
determined by internal express-methods based on the thermal coagulation of proteins when heated to 100 °C
for 2 minutes.

Results. The increase in dry matter in cheese whey does not affect the thermal stability, and a concentration
of more than 10 % in quark whey leads to the quality index degradation. Demineralization of quark whey to
a degree of 34-93 % does not allow us to obtain a completely thermostable product.However, with a degree




of not more than 70 %, followed by the introduction of stabilizing salts and adjusting the pH, whey protein is
stabilized. It is established that the concentration of reagents depends on the method of their application.
Conclusions. A high level of thermal stability of the serum is provided by changing the mineral composition
by demineralization to a degree of 70 % or more with the introduction of reagents that stabilize the protein at
concentrations from 0.25 to 2 % of the dry matter of the whey, and change the acidity to 6,8-7,2 pH.

KEY WORDS: milk whey; thermal stability; optimization; mineral composition; acidity.

FORCITATION: Bespalova, E. B., Savelieva, T. A. Method for increasing the thermal stability of whey by
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Taou. 1. PusuKko-XUMHYECKHE TTOKA3aTEIN U TepMOCTa6I/IJ'II)HOCTI> CBIBOPOTOK
Table 1. Physical and chemical parameters and thermal stability of whey

Tao6a. 2. Ou3NKo-XUMHYECKHE TOKA3aTeNIn 1 TEPMOCTA0OMIEHOCTh CHIBOPOTKH TBOPOKHOM
Table 2. Physical and chemical parameters and thermal stability of quark whey

Ta6ua. 3. OU3UKO-XUMHUYECKHE TOKA3aTeId W TePMOCTAOMIBEHOCTh CBHIBOPOTKH TBOPOXKHOHN MEPBBIM
crocoooM
Table 3. Physical and chemical parameters and thermal stability of quark whey by the first method

Taba. 4. Ousnko-XMMUYECKHE IOKa3aTeld W TEPMOCTAOMIBHOCTh CHIBOPOTKH TBOPOXKHOH BTOPHIM
crocobom
Table 4. Physical and chemical parameters and thermal stability of quark whey by the second method
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AJANITAOUA HIOTEHOUUOMETPUYECKOI'O METOJA J1JIs1 OHEHKH
AHTHOKCUJAHTHOM AKTUBHOCTH CEMEYKOBBIX ILIOI0OB,
OBPABOTAHHBIX MOHU3UPYIOIIUM U3JTYYEHUEM

P. T. Tumaxkosa, C. JI. Tuxonos

@I'BOY BO «Vpanvckuil 20cyo0apcmeeHHblil SKOHOMULECKUL YHUBEPCUMEM »,
Poccuiickas ®@eoepayus

AHHOTANIUA

BBenenue. Iloka3arenr aHTHOKCHAAHTHOW akTHBHOCTH (AOA) sBlseTcs 3HAYAMBIM B  OIICHKE
MOTPEOUTENBCKUX CBOMCTB TUIOAOB. AKTYaJbHBIM Uil TOBAPOBEAHO-TEXHOIOTMYECKOM MPAKTUKU SIBISIETCS
o0ocHOBaHUE 3((EKTUBHBIX 3KCIPECC-METOIOB Jyis olleHkn AOA, 4TO Onpeaenauio 1eidb UCCICIOBAHUS.
Hayunas 3agada — omeHKa MOTEHIIMOMETPUYECKOTO MeToaa Jutst ornpenenenns OAO oo, 00paboTaHHBIX
HOHM3HpPYIOIKM u3nyueHueM (M) npu ux xpaHeHUH.

Matepuansl U MeTOAbI. VICNONIB30BaNH YETHIPE MOMOJOTHUECKHX COPTa SIONOK M TPYLI CBEKHUX, YETHIPE
HaMEHOBAaHUSI COKa W HEKTapa IPOMBIIUIEHHOTO mpou3BoicTBa. Pexxumslr MW — mnpunsteie B
MIPOM3BOJCTBEHHBIX TEXHOJIOTUAX, METOABI TOTEHIIMOMETPHH, BAPHALIMOHHON CTATUCTUKH — OOILETIPHUHSTHIE.
Kparnocts m3mepennii — 5.

Pe3yabTaThl. AOA CBEXHX TUIOIOB CHM)KAETCS B MPOIIECCe MPOU3BOACTBEHHOM 00padoTku: AOA miogoB>
AOA cBexeBbpkaToro coka > AOA coka IpOMBIIIIEHHOTO Tpou3BoIcTBa. [Ipu 06paboTke mioaoB m03aMu
WU na ypoBue 4 xI'p AOA cymectBeHHO cHmkaeTcs (koadpduuuent xoppemsauun — 0,97-0,99): s610xku
copta «Pener [Inarona Cumupenko» — Ha 51,1 %; copra «Pen nenumec» — Ha 51,7 %; rpymu copta «bepe
Apnannon» — Ha 24,3 %, copta «Kondepenuus» — Ha 21,2 % (B cpaBHeHnu ¢ go3oi obmyuenus 0,5 kI'p).
BeiBoabl. [IprMeHeHHME NOTEHLIMOMETPUYECKOTO METoda MO3BONAET OOECIEYUTh COIOCTaBUMOCTD
pe3ynbpTaToB dKcmpecc-oneHku AOA m1oa0B, 00pab0TaHHBIX HOHH3UPYIOMUM u3ydeHueM. AOA 610K u
rpymt 3HaunMo (p<0,05) 3aBUCHUT OT MOMOJIOTHYECKOTO COPTa, OT A03bl HOHHM3HMPYIOIIETO H3IydYCHUS.
S6noxu cBexxue Oonee ayBcTBUTEIRHBI K MU, yem rpymm.

KJIIOUEBBIE CJIOBA: nioosl, oyenxa aumuoKCUOAHMHOU AKMUBHOCTIU, NOMEHYUOMEMPUECKULL
Memo0, UOHUZUPYIOUee UBIYYEHUE, COXPAHACMOCTb ROMPEOUMENbCKUX CEOICNE.

JJII MUTUPOBAHMUS: Tumakosa, P. T. Apanranus NOTEHLHHMOMETPUYECKOIO METOAA IJIA OLECHKHU
AHTHOKCUJIAHTHOM aKTUBHOCTH CEMEUYKOBBIX ILJIOJIOB, 00pa0OTaHHBIX MOHU3UPYIONMM u3nyueHuem / P. T.
Tumaxosa, C. JI. Tuxonos // Bectauk MI'YII. — 2019. — Ne 2(27). — C. 20-27.

ADAPTATION OF POTENTIOMETRIC METHOD FOR EVALUATION OF
ANTIOXIDANT ACTIVITY OF POME FRUITS TREATED WITH IONIZING
RADIATION

R. T. Timakova, S. L. Tikhonov
Ural State University of Economics, Russian Federation

ABSTRACT

Introduction.The indicator of antioxidant activity is significant in assessing the consumer properties of
fruits. Justification of effective express methods for antioxidant activity assessment is of current importance
for commodity-technological practice, which determined the purpose of the study. The scientific task is to
assess the possibility of using a potentiometric method to determine the quality of fruits during storage that
were treated with ionizing radiation (IR).

Materials and methods. Four pomological varieties of fresh apples and pears, four names of juice and
nectar of industrial production were used. There were used accepted in production technologies modes of IR
and generally accepted methods of potentiometry and variation statistics. Multiplicityofmeasurements: 5.
Results. Antioxidant activity of fresh fruits is reduced during industrial processing: Antioxidant activity of
fruits is higher than that of freshly squeezed juice which in its turn is higher than that of industrially
producedjuice. When processing fruits with doses of IR at the level of 4 kGy, antioxidant activity significantly
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decreases (correlation coefficient is 0,97-0,99): apples of the variety «RennetPlaton Simirenko» — by 51,1 %;
varieties «Red Delicious» — by 51,7 %; pears of the variety «Bere Ardanpon» — by 24,3 %, «Conference» — by
21,2 % (compared with the radiation dose of 0,5 kGy).
Conclusions. The application of the potentiometric method allows us to ensure comparability of the results
of rapid assessment of antioxidant activity of the fruits treated with ionizing radiation.The antioxidant
activity of apples and pears significantly (p<0,05) depends on the pomological varieties and the dose of
ionizing radiation. Fresh apples are more sensitive to IR than pears.

KEY WORDS: fruits; evaluation of antioxidant activity; potentiometric method; ionizing radiation; keeping
consumer properties.

FOR CITATION: Timakova, R. T., Tikhonov, S. L. Adaptation of potentiometric method for evaluation of
antioxidant activity of pome fruits treated with ionizing radiation. Bulletinof Mogilev State University of
Food Technologies. — 2019. — No. 2(27). — P. 20-27. (in Russian).

Tadxa. 1. AHTHOKCHIaHTHAsI aKTUBHOCTb B KOHTPOJIBHBIX 00pa3lax CeMEYKOBBIX ILUIOJIOB M o0pasuax coka, MM-
9kB (p<0,05)
Table 1. Antioxidant activity in control samples of pome fruits and juice samples, mm-EQ ( p<0,05)

Tab6a. 2. AHTHOKCHIAHTHAas AaKTHBHOCTh B KOHTPOJBHBIX M B 00paOOTaHHBIX pPa3HBIMH JIO3aMH
HMOHU3HPYIOIICTO U3JTYUYCHUA OIBITHBIX o6pa3uax IJIOA0B CBEXKUX PA3HBIX ITOMOJIOTHYCCKUX COPTOB, MM-3kB
Table 2. Antioxidant activity in control and treated with different doses of ionizing radiation experimental
samples of fresh fruit of different pomological varieties, mm-EQ
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CHMKXEHUE SHEPITOEMKOCTH ITPOLECCA ITPOU3BOACTBA
IIMBOBAPEHHOI'O COJIOJA ITPU OBPABOTKE AYMEHS
IJIEKTPUYECKHUM I1OJIEM

B. A. Hawunckuii®, O. B. Eom)apuykz, K. JI Cepzee32

1 . .
benopycckuii cocyoapcmeennwiii ynusepcumem, MI'OH um. A. J]. Caxaposa, Pecnyboauka berapyce
benopycckuii 2ocyoapcmeennvlil azpaphbiii mexHuyeckuil ynusepcumem, Pecnyonuxa bBeaapyco

AHHOTALMA

Beenenne. I3BecteH croco0 3MEeKTPOGU3NUECKONH CTUMYJSLUM I[THBOBAPEHHOIO SIUMEHSA IEpex
COJIOAOpAIICeHUEM B HEOJHOPOJHOM OJIIEKTPUYECKOM II0JIE BBICOKOH HAIPSHKEHHOCTH, TO3BOJISIOMINI
WHTEHCU(QHUIINPOBATH MPOLECC U CHU3UTH YHEPro3aTpaThl MPH MPOU3BOACTBE COJIO/AA, YTO ONMPEACIUIO 1IeTh
uccnenoBanus. Hayunas 3amada — uccieloBaHHE IPOLIECCAa BJIATONOITIOUICHUS] Ha CTaIUM 3aMadMBaHUS
3epHa, 00pabOTaHHOTO B HEOJHOPOJHOM AIIEKTPHUYECKOM TIOJ€, W yCTAHOBIIEHHE BIMSHUS 0OpaOOTKM Ha
HHEProeMKOCTh MPOIIECcCa MOIYUYEeHHs CyXOro COJIOA.

Marepuansl u Metroabl. HcciemoBanu sumeHb copTa «baTbka)y MpU TPEXKPaTHOM MOBTOPHOCTH
n3mepenwuit. O0pasIiiel 3epHa 00padaTHBAHCH AIIEKTPUUECKAM T0JIEM HarpsbkeHHocThio 1| MB/m; 1,2 MB/M;
1,3 MB/m; 1,4 MB/M. Pa3zmep mop onpezaessuii ¢ UCIONb30BaHUEM MHTETPUPOBAHHOM Cpeibl 00paboTKu U
aHaJ3a pacTpoBbIX n300paxenuit AutoScan Studio 3.0.

PesyabTaThl. Pazmep mop o0paboTaHHOTrO 3JEKTPHUYECKUM IoJeM siuMeHs MeHblie Ha 8,0 % 3a mepBble
CyTKH W Ha 8,4 % Ha IIecTble CyTKH B CPAaBHEHHH C KOHTpoJieM. BraxkHocTh siaMeHs ipu 00paboTke mojieM
HanpsoKeHHOCThI0 1,3 MB/M MeHblle BJIaXHOCTH KOHTPOJBHOTO oOpaszia Ha 2,9 %. 3epHO nocTHTaeT
TpeOyeMoii BIIaKHOCTH depe3 72 Jaca 3aMadyuBaHUsL.

BeiBoabl. O0paboTKka 3epHa yKa3aHHBIM CHOCOOOM MO3BOJIIET CHU3UTH PAacxXo] TEIUIOBOM 3HEPrUM Ha
cymiky cetiioro conona Ha 0,126 I'Jlxx unmu 4,286 kr y.T. Ha 1 T ssumenHs BuaxHocThio 14 %, uro 6,8 %
MEHbBIIIE TI0 CPaBHEHHIO C KOHTpoJieM. [IpuMeHsieMblii METOJ M3MEpEeHHs IOp 3€pHa JOCTOBEpPEH,
BEPOSITHOCTH BO3MOXKHOM OoIMOKHU cocTaisieT MeHee 1 %.

KJIIOUEBBIE CJIOBA: nusosapenHvlii ssumenb, CON00; IHEPLOEMKOCb, pPAZMeEp NOpP RUBOSAPEHHO2O
AUMEHS, HEOOHOPOOHOE DNEKMPUYECKOe NOLe; HANPAICEHHOCMb IAEKMPULECKO20 NOJI.

JJIsd ODUTUPOBAHUSA: Ilamuackuii, B. A. CHmXeHHME 3HEProeMKOCTH TIpoliecca IMPOU3BOACTBA
MUBOBAapPEHHOI'O COJIOZa MpH 00paboTKe suMeHs 3JekTpuueckuMm TokoMm / B. A. [lammwmuckuii, O. B.

Bonnapuyk, K. JI. Ceprees // BectHrk MOruiéBcKoro rocyiapcTBEHHOTO YHUBEPCHTETA MTPOOBOIBCTBHUS. —
2019. — Ne 2 (27). — C. 28-37.

REDUCTION IN ENERGY CAPACITY OF THE MANUFACTURING PROCESS OF
BREWING MALT IN PROCESSING BARLEY WITH ELECTRIC FIELD

V. A. Pashynski', O. V. Bondarchuk?, K. L. Sergeev?

'Belarusian State University, ISEI, Republic of Belarus
“Belarusian State Agrarian Technical University, Republic of Belarus

ABSTRACT

Introduction. A method for electrophysical stimulation of brewing barley before malting in an inhomogeneous electric
field of high tension is currently known, which allows us to intensify the process and reduce energy inputs in the
production of malt. The scientific task is to study the process of moisture absorption at the stage of soaking grain
processed in a heterogeneous electric field and to establish the effect of processing on the energycapacity of the process
of obtaining dry malt.

Materials and methods. Barley of Batskavarietywas studied with a threefold repetition of measurements. Grain
samples were treated with an electric field of 1 MV/m; 1,2 MV/m; 1,3 MV/m; 1,4 MV/m. Pore size was determined
using AutoScan Studio 3.0, an integrated rasterprocessing and analysis environment.

Results. The pore size of barley treated with an electric field is 8.0% less for the first day and 8,4 % for the sixth day as
compared to the control sample. The humidity of barley during processing with a field of 1,3 MV/m is less than that of
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the control sample by 2,9 %. The grain reaches the required moisture content after 72 hours of soaking.
Conclusions. Using this method ofgrain processing allows us to reduce the consumption of thermal energy for drying
light malt by 0,126 GJ or 4,286 kg of equivalent fuel for 1 ton of barley with a moisture content of 14 %, which is 6,8 %
less compared to the control sample. The applied method of measuring grain pores is reliable; the probability of a
possible error is less than 1 %.

KEYWORDS: brewingbarley; malt; energy capacity; poresize of brewing barley; inhomogeneouselectricfield;
electricfieldstrength.

FOR CITATION: Pashynski, V. A., Bondarchuk, O. V., Sergeev, K. L. Reductioninenergy capacity of the
manufacturingprocessof brewing malt inprocessing barley with electric field. Bulletin of the Mogilev State
University of Food Technologies. — 2019 . — No. 2(27). — P. 28-37. (in Russian)

Puc. 1. Mukpockon JIOMO ¢ kamepoit digital Camera for Microscope DCM310 (USB2/0) 3M pixels,
CMOS 151 oLieHKH pa3MepoB MOP MUBOBAPEHHOTO SUMEHS

Fig. 1. LOMO microscope with digital camera for Microscope DCM310 (USB2 / Q) 3M pixels,

CMOS camera for pore size estimation of brewing barley

Puc. 2. [Topsl Ha MOBEPXHOCTH SUMEHS a) KOHTPOJIbHBINA 00paselr; 0) 00paboTaHHBIN 00pa3er
Fig. 2. Pores on the surface of barley a) control sample; b) processed sample

Ta6u. 1. CpeHue pa3Mepsl IOp Ha MOBEPXHOCTH sTUMEHS 3-r0 00pasiia U KOHTPOJIBHOTO
Table 1. The average pore size on the barley surface of a 3rd sample and a control one

Taboa. 2. Cpennee 3HaueHHE pa3MEpOB NOP KOHTPOJBHOTO SUMEHS W sSUMEHsT 00paboTaHHOTO
HEOJHOPOIHBIM JJICKTPUIECKUM ITOJIEM

Table 2. The average pore size of control barley and barley processed with an inhomogeneous electric
field

Tao.a. 3. Braxxnocts MMMBOBAPCHHOTO AYMCHS B 3aBUCUMOCTH OT HAIIPAKCHHOCTHU SJICKTPHUICCKOTO MOJIA
Table 3. Humidity of brewing barley depending on the electric field strength

Ta6u. 4. Pe3ynbTatel pacueTa MOTpeOHOCTH B TEIUIOBOM HEPTHUU HA CYIIKY CBETIIOTO COJIOJIA B pacueTe
Ha | T ICXOMHOTO 3epHa BIAXHOCTHIO 14 %

Table 4. The results of calculating thermal energy requirement for drying light malt per 1 ton of initial
grain with a moisture content of 14 %
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MOJEJMPOBAHUE ¥ ONTUMM3AILIUS MTPOLECCA DJEKTPO®U3INYECKOM
CTUMYJISIOUUA IIMBOBAPEHHOTI'O AYMEHS AJIA ITIOBBIIIEHUSA ET'O
IKCTPAKTUBHOCTH

B. A. Hawunckuii', O. B. Bondapuykz

1EzeﬂopyCCKuzZ 2ocyoapcmeennwviil ynusepcumem, MI'OU um. A. J]. Caxaposa, Pecnybauxa benapyco
FBenopycckuil eocyoapcmeennvitl azpaphbviii mexuudeckuil ynueepcumem, Pecnyonuxa benapyce

AHHOTANIUA

BBenenmne. M3Becten crnocol 3eKTPOPHU3MUECKON CTUMYJISIIMK MUBOBAPEHHOTO SYMEHS B HEOAHOPOIHOM
JJIEKTPUYECKOM T10JI€, TO3BOJIIOIIMKA YJIYy4IINTh ero kadectBo. OnHaKo mapaMeTpbl 3TOT0 IIpolecca
HEONTHUMHU3UpOBaHbl. Llenp ucciaenoBaHUs — MOBBIIEHHE SKCTPAKTMBHOCTU INHMBOBAPEHHOIO SUMEHS B
mponecce cojiogopamieHus. Hayunas 3amaga — onrtumuzanus [apaMeTpoB 3JIEKTPUYECKOro IO,
9KCITO3UIMH U KPATHOCTH €ro BO3/A€WCTBUS Ha MMBOBAPEHHBIN SUYMEHbD.

Marepuansl U MeToabl. MaTeMaTHyecKas PErpecCHOHHAs MOJeNb Ipolecca B BHAE MOJIMHOMA BTOPOI
CTEIICHH IIOJIyYeHAa B pE3yJbTaTe peaju3alud HEKOMIIO3UIMOHHOIO IUIaHa BTOpOro mnopsaka bokca u
BenknHa ¢ UCHONB30BaHWEM METOAMKH MHOTO(aKTOPHOTO OKCIEPHUMEHTa C  YeTBIPEXKPaTHOH
NOBTOPHOCTHI0. DyHKIMEH OTKIMKA NPUHSIIN COACP)KaHHE MAaCCOBOM JOJIM HKCTPAKTa B CYXOM BEIIECTBE
coJoAa.

PesyabTaTbl. Maremarudeckass MOJENb W3MEHEHHsI SKCTPAKTHBHOCTH COJIOJa B Tporecce 00paboTKu
MMMBOBapEHHOTO 3€pHa B HEOJHOPOJHOM OJJIEKTPUUECKOM II0JIe B 3aBUCHMOCTH OT TEXHOJIOTHMYECKUX
napameTpoB aaekBaTHa. [lapamMeTpsl 3JeKTPHUUECKOro OIS, IKCIO3UIMA U KPAaTHOCTh €0 BO3ACHCTBUS Ha
MUBOBAPEHHBIN SIUMEHb SIBJISIOTCSl 3HAYMMBIMU [UISI YIIPABICHUS 3KCTPATUBHOCTHIO SUMEHS B IIpoliecce
COJIOAOpAILIECHUS.

BriBoabl. MakcuManbHasi SKCTPakKTUBHOCTH conoja 79,6440,1 % nmocTurHyra npu  HampsbKEHHOCTU
ANIEKTPUUECKOTO TIOJISL, TI0J]aBaeMOoi Ha 00MOTKY, 1,284 MB/M, skcniozutmu 3 ceKyHIBI M KpaTHOCTH 0OpaOOTKH
3 pasa. [IpenenbHas abCOMOTHAS MOIPEIIHOCTD IPOTHO3UPOBAHUS IKCTPAKTUBHOCTHU COJIOJA C MCIIOIb30BaHHEM
MOJIEINH TIPH YCIIOBUH OPTOTOHAJIBHOCTH ()aKTOPOB U JOBEpPUTENBHOM BepositHocTH 0,95 coctaBsier + 0,1.

KJIIOUEBBIE CJIOBA: nusogapennvlii  sAuMeHb,  CONO0;,  ONMUMU3AYUSL, — IKCHMPAKMUBHOCHb,
HANPSIANCEHHOCMb 2IeKMPULeCcK020 NoJs, pems 0opabomxu; yucio oopabomox.

JJisT HUTUPOBAHUSA: Ilamumuckmit, B. A. MongenupoBanne ©  ONTUMH3AIES — IIpoliecca
3JIEKPOPU3NIECKON CTUMYJISIIMM MUBOBAPEHHOI'O SYMEHS JUIsl MOBBIIIEHHUS €ro SKCTPAaKTUBHOCTH /
B. A. Naumackuii, O. B. bongapuyk / Bectauk MI'VIIL — 2019. — Ne 2(27). — C. 38-49.

MODELING AND OPTIMIZATION OF ELECTROPHYSICAL STIMULATION
PROCESS OF BREWING BARLEY FOR INCREASING ITSEXTRACTIVITY

V.A.Pashynski', 0.V.Bondarchuk?

'Belarusian State University, ISEI, Republic of Belarus
’Belarusian State Agrarian Technical University, Republic of Belarus

ABSTRACT

Introduction. A method for electrophysical stimulation of brewing barley in an inhomogeneous electric
field applied to improve barley quality iscurrently in use. However, the parameters of this process are not
optimized. The purpose of the study is to increase the extractivityof brewing barley in the process of malting.
The scientific task is to optimize the parameters of the electric field, exposure and multiplicity of its action
on brewing barley.

Materials and methods. The mathematical regression model of the process in the form of a second degree
polynomial was obtained as a result of implementing the second-order non-compositional Box-Benkin plan
using the technique of a multi-factor experiment with a four-fold repetition. The response function was
considered as mass fraction of the extract in dry matter of the malt.




Results. A mathematical model for changing the extractivity of malt during the processing of brewing grain
in an inhomogeneous electric field, depending on the technological parameters is appropriate. The
parameters of the electric field, exposure, and frequency of its effect on malting barley are significant for
controlling barley extractivity in the process of malting.

Conclusions. The maximum malt extractivity of 79,64+0,1 % can be achieved with an electric field strength
supplied to the winding of 1,284 MV/m, an exposure of 3 s and a processing ratio of 3 times. When the
model is used the limiting absolute error in predicting malt extractivityassuming the orthogonality of factors
and confidence factor 0of 0,95 is = 0,1.

KEYWORDS: brewing barley, malt, optimization, extractivity, electric field strength, time of processing,
number of treatments.

FOR CITATION: Pashynski V. A., Bondarchuk O. V. Modeling and optimization of electrophysical
stimulation process of brewing barley for increasing its extractivity.Bulletin of the Mogilev State
Universityof Food Technologies. — 2019. — No. 2(27). — P. 38-49. (in Russian).
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ONTUMM3AIIUA TEXHOJOTHYECKHX PEXXUMOB DKCTPY3UOHHOUN
OBPABOTKH CYXHUX 3ABTPAKOB C KJIETYATKOM JIbHSIHON

M. I0. Ynoorcunosa, IO. C. Ycensn

PVII «Hayuno-npakmuuecxuii yeump Hayuonanvrnoii akaoemuu nayk benapycu no
npooosonbcmeuroy, Pecnyonuka bBenapycey

AHHOTANUA

BBenenne. Kneryatka mbHsHas SIBASETCS WCTOYHHUKOM JE(PUUUTHBIX B NHTAHUMA MHUIIEBBIX BOJIOKOH,
MOJIMHEHACHIIEeHHBIX XUpHBIX kKucioT (ITHXKK). Bmecte ¢ Tem, ee moTpeOuTenbCKie CBOMCTBA HE N3yUYCHBI,
ACCOPTUMEHT MPOJYKTOB C €€ MCIIOJIb30BaHUEM Hew3BecTeH. HaywHas 3agaya — OlleHKa TEXHOJOTHYECKHX
CBOWCTB KJIETYATKW JbHAHOW MPUMEHHUTENBHO K SKCTPY3HMOHHOH TEXHOJIOTMH MHIIEBBIX KOHIEHTPATOB
CYXHX 3aBTPaKOB.

Matepuanst u Metoabl. Kieryarka neHsHas mo TY BY 190098413.005-2011. OpranuzoBaHo
poTraTabenpHOe IEHTPATbHOE KOMIO3UIIMOHHOE IUIAHHPOBAHHME IOJHOTO (aKTOPHOTO 3KCIEPUMEHTa CO
3BE3JIHBIM TLJICUOM.

PesyabTaThl. B peuentypHblii coctaB kieryatky BBoawiM B komudectBe 10-15 %, yro obecmeunBaet
KadyecTBO nmpomykra kak wucrounmka omera-3 TIHXXK. Kieruatka BbI3bIBa€T  IMOBBHIIICHHOE
KOMKOOOpPa30BaHUE CMECH JUIS JKCTPYIUPOBaHUSA. YBIOKHEHHE cMmecH cBbime 18,5 % mnpuBoauT K
Ype3MepHOH TMJIOTHOCTH TOTOBOIO NMPOJAYKTa, MpU BIakHOCTH HMXe 17,5 % Bo3pacraeT TemmepaTypa B
paboueii 30He SKCTpy/epa, He JOoCTUraeTcst TpedyeMasi CTENeHb BCITyYHBaHHS IPOTYKTa.

BuiBoabl. Pa3paboTan accopTUMEHT CyXMX 3aBTPAaKOB B BHIE MaJOUYEK KyKYPY3HBIX C KJIETYATKOW JIGHSHOM.
3ajaHHOe Ka4yeCcTBO TOTOBOTO TPOAYKTa JOCTIDKMMO TPU JMCKPETHOM BBEICHWH | THIATEIEHOM
MepeMeIIMBaHIN KIIETYATKH JIBHAHON B PELENTYPHYIO CMECh M JIOCTIDKEHHH BiakHOCTH cMecu 18-18,5 %;
YacTOTe BpallleHHs LIHeKa dKcTpyaepa — 3540 o0/MuH, TeMIepaTtype B MPeIMaTPUYHON 30HE 3KCTpylepa —
145-150 °C.

KUIFOUEBBIE CJIOBA: kremuamka nvHanas, nuujesvie Konyenmpamsl, omeea-3 IIHXKK,; peepeccuonnas
MOOeb, NIIOMHOCHb.

JJIsI HUTUPOBAHUA: Vioxunosa, M. 10. OntumMuzanus TEXHOJIOTHYECKHX PEKUMOB IKCTPY3UOHHOM
00pabOTKH CyXuX 3aBTPAKOB C KieTdaTkoi JbpHAHON / M. 0. Ynoxunosa, 0. C. Ycens // Bectauk MI'YIL.
—2019. — Ne 2(27). — C. 50-57.

OPTIMIZATION OF THE TECHNOLOGICAL MODES OF THE EXTRUSION
PROCESSING OF DRY BREAKFAST CEREALS WITH FLAX FIBER

M. Yu. Ulozhinova, Yu. S. Usenia

Scientific and Practical Centre for Foodstuffs of the National Academy of Sciences of Belarus,
Republic of Belarus

ABSTRACT

Introduction. Flax fiberis a source of nutritionally deficient dietary fiber, polyunsaturated fatty acids
(PUFASs). However, its consumer properties have not been studied, the assortment of products with its use is
not known. The scientific task is to evaluate the technological properties of flax fiber as applied to the
extrusion technology of food breakfast cereal concentrates.

Materials and methods. Flax fiber according to TS BY 190098413.005-2011. Rotatable central
compositional planning of the full stellar shoulder factor experiment was organized.

Results. Fiber was introduced into the prescription in an amount of 10-15 %, which ensured the quality of
the product as a source of omega-3 PUFAs. Fiber causes increased clumping of the extrusion mixture.
Moistening the mixture in excess of 18,5 % results in excessive density of the finished product, and when
humidity is below 17,5 %, the temperature in the working area of the extruder increases and the required
degree of expansion of the product is not achieved.

Conclusions. An assortment of breakfast cereals in the form of corn sticks with flax fiber was developed.
Specified quality of the finished product can be achieved under discrete introduction and thorough mixing of flax
fiber in the recipe mixture and reaching a moisture content of the mixture 18-18,5 %; the rotational speed of the
screw of the extruder is 35-40 rpm, the temperature in the prematrix zone of the extruder is 145-150 ° C.
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Tao6a. 1. UnTepBansl BapbupoBanus GakTOPOB B SKCIIEPUMEHTE
Table 1. Intervalsof variation of factors in the experiment

Tabu. 2. MaTpulia maHUpOBaHHS SKCIICPUMEHTA
Table 2. Experiment planning matrix

Puc. 1. CrangaprusupoBanHas kapta Ilapeto s mepeMeHHONH «IUTOTHOCTEY
Fig.1.The standardized Pareto map for the variable «density»

Puc. 2. I'paduk moBepXHOCTH OTKJIMKA IS MEPEMEHHOW «IUIOTHOCTBY»: a) MPH IOCTOSHHON dYacToTe
Bpamerus 30 o6/mMuH; 0) MpH MOCTOAHHON BIaXXHOCTU cMecu 18 %; B) MpH MOCTOSIHHOW TeMIeparype
skcTpyaupoBanus 150 °C

Fig. 2. The graph of the response surface for the variable «density»: a) at a constant speed of 30 rpm

b) at a constant humidity of the mixture 18 %; c) at a constant extrusion temperature of 150 °C
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MPONIECC INEJYIEHWUSA TBEPAOM MIIEHUIIGI ITPU ITOJIYUYEHUH
HEJIPOBJIEHOM KPYIIbl 1 OLIEHKA EI'O D®®EKTUBHOCTHA

HU. C. Kocuoea, A. H. J/Ivicenxosa

Moeunesckuii 2ocyoapcmeeHnubill ynusepcumem npooosonrscmaus, Pecnybonuka benapyce

AHHOTALMA

BBenenue. TeHmeHIS WCIONB30BAaHUS TBEPABIX COPTOB MINEHUIIH IS TOMYYSHHS HEAPOOTICHON KPYIIBI
aKTyaIM3UPYET MpoOIemMy oOecredueHnsT MaKCUMaIbHON d(P(HEKTUBHOCTH TEXHOJIOTHYECKOTO IIPOLIECCA, YTO
0o0yCIIOBIJIO T€Nbh HWCCIIeOoBaHWs. HaydHas 3afada — ONTHMHU3AIUS TIpOIEcca IIENYIIEHUS TBEPAOH
TMIIIICHALIBI TIPH TTOTYIeHUH HEIPOOIEHON KPYITHI M yCTAaHOBIIEHHE KPUTEPHEB OIIEHKH ero 3P PeKTHBHOCTH.
Martepuansl u MeToabl. CopTta 3epHa TBepAo# mmeHnibl Toneca, Biamnena, BamenTa ypoxas 2018 rozga.
JlaGopaTopHBIii 3KCHEpUMEHT ¢ Hcmoib3oBaHueM memymutens YII3-1; 3epHo moaBepramoch
MpeBapUTEILHON TUTPOTEPMUIECKON 00paboTKe.

PesyabTaThl. J[MHAMHKa W3MEHEHHUS! BBIXOJA S/Ipa, APOOJICHOTO SiIpa W MYYKH B TPOIECCE MISNMYIICHUS
MPaKTUYECKN OJIMHAKOBA I BCEX HMCCIENyeMbBIX COPTOB. VIHTEHCHBHOE MpHpaIeHHe BBIX0/Aa APOOICHOTO
Sapa U MyYKH HaOJrofaeTcs MpH JOCTIKEHUH 3HaueHud kodddunuenrta menymenus 65-75 %, 3HaueHue
KO3 (UITMEHTA ISIIOCTHOCTH spa BO3pacTaeT mpu 3ToM B cpeanem no 0,85-0,87. [Iporecc MakcuManbHO
a¢dhexkTrBeH npu cTenenn cHmkeHus 3omsH0CcTH 0,4-0,5 %.

BuiBoabl. YkazaHHbIE KPUTEPHH MOTYT OBITH PEKOMEHJIOBAHBI JJIsi OLEHKH YPPEKTUBHOCTH U YIPABICHUS
TEXHOJIOTMYECKUM MPOIECCOM IICIYIICHHUS 3¢pHA TBEPJOW MIICHUIBI MPU MPOM3BOJICTBE HEAPOOIICHOM
KpyIibl, a UX 3HAYCHUA B YKAa3aHHBIX JHala3doHaxX OIITHUMAaJIbHBbI, YTO IO3BOJIACT 3HAYWUTCILHO YBCIWYHTDH
BBIXOJ TOTOBOM MPOAYKIIUH.

KJIIQOUEBBIE CJIOBA: mesepoas nwenuya, nedpobrenas Kpyna, npoyecc wenyuieHus; Kodpguyuenm
wenywenus,; Kod@pguyuenm yerocmuocmu A0pa,; Cmenetb CHUNCEHUs. 301bHOCMU.

JJIs1 DTUTUPOBAHMA: Kocnosa, 1. C. Ilponecc menymeHnss TBEpAOW MNIIEHHUIBI NPH HOIYYEHHU
HeapoOeHol Kpynsl U oueHka ero 3¢ dexrusHoctu / M. C. Kocuosa, A. . JIsicenkosa // Bectank MI'YII.
—2019. — Ne 2(27). — C. 58-67.

PEELING PROCESS OF DURUM WHEAT IN THE PRODUCTION OF UNCRUSHED
CEREALS AND EVALUATION OF ITS EFFICIENCY

I. S. Kostsova, A. I. Lysenkova
Mogilev State University of Food Technologies, Republic of Belarus

ABSTRACT

Introduction.The tendency to use durum wheat to produce uncrushed cereals actualizes the problem of
ensuring maximum efficiency of the technological process. The scientific task is to optimize the process of
peeling durum wheat when receiving uncrushed cereals and establishing criteria for evaluating its
effectiveness.

Materials and methods. Varieties of hard types of wheat Toles, Vladlen, Valenta harvested in 2018 were
used in the study. Laboratory experiment was carried out by means of VIII3-1peeling machine. Grain was
subjected to preliminary hydrothermal processing.

Results. The dynamics of changes in the yield of the kernel, crushed kernel and meal during the peeling
process is virtually the same for all the varieties under study. An intensive increment in the yield of the
crushed kernel and meal is observed when the peeling coefficient reaches 65-75 %, while the kernel integrity
coefficient increases on average to 0,85-0,87. The most effective process is achieved when ash reduction
degree amounts to 0,4-0,5 %.

Conclusions. The specified criteria can be recommended for evaluating the effectiveness and controlling the
technological process of peeling durum grain in the production of uncrushed cereals, with their values in the
indicated ranges being optimal, which can significantly increase the yield of the finished products.

KEY WORDS: durum wheat; uncrushed cereals; peeling process; peelingcoefficient; kernel integrity
coefficient; degreeof ash reduction.
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Tab6a. 1. ['eomeTpruyueckas XxapakTepHUCTHKA 3epHA
Table 1. Geometrical characteristics of grain

Taba. 2. PU3UKO-TEXHOJTOTHIECKHE CBOWCTBA Ka4eCTBA TBEPIOU MIICHUIIBI
Table 2. Physical-technological properties of durum wheat

Puc. 1. Z[I/IHaMI/II(a NU3MCHECHUS BbIXOa IEJIOTO AApa B 3aBUCUMOCTHU OT JJIMTCIBbHOCTU IICTYIICHUA
Fig. 1. Dynamics of changes in the yield of the whole kernel depending on peeling time

Puc. 2. Jlunamuka H3MeHEHHS BBIX0/1a ):[p06J'ICHOF0 si7ipa B 3aBUCUMOCTH OT JJIUTEIIFHOCTH
MEITYyIMCHUA
Fig. 2. Dynamics of changes in the yield of crushed kernel depending on peeling time

Puc. 3. I[I/IHaMI/IKa N3MCHCHHS BbIX0Ja MYYKHU B 3aBUCUMOCTU OT JJIMTCIBHOCTH HICTYIICHUSA
Fig. 3. Dynamics of changes in the yield of meal depending on peeling time

Puc. 4. 3aBucumocTtsb k03 UIHeHTa MIeTYHICHUS OT JJTUTEILHOCTHY IETyILCHHS
Fig. 4. Dependence of peeling coefficient on peeling strength

Puc. 5. 3aBucuMOCTh BbIX01a APOOIICHOTO siipa U My4YKH OT KO3 pHIMeHTa MmenyieHus, %o
Fig. 5. Dependence of the yield of crushed kernel and meal on peeling coefficient, %

Puc. 6. 3aBucuMoCTh KO3 PHUIMEHTA IEIOCTHOCTH Spa B 3aBUCUMOCTH
OT JIMTCJIIbHOCTH HICITYIICHU
Fig. 6. Dependence of the yield of kernel integrityin terms of peeling time

Puc. 7. IsMeHeHHE 30JIbHOCTH aeJioro ssAapa B 3aBUCUMOCTH OT JUIUTCIIBHOCTU HICITYHICHUA
Fig. 7. Changes in ash content of the whole kernel depending on peeling time
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®EPMEHTATUBHBIN I'npPOJIN3 1 CEITAPUPOBAHUE U3BbITOYHBIX IIMBHBIX
JAPOXK/KEU C HEJBIO UX YTUWIN3AIIUU

B. B. Conosves, E. M. Mopzynoea

PVII «Hayuno-npakmuuecxuii yeump Hayuonanvrnoii akaoemuu nayk benapycu no
npooosonvcmsuioy, Pecnybnuxa benrapyce

AHHOTALIUA

BBenenue. B muBoBapenHoi#i oTpaciu Pecrybnuku benapycs exxeroqHo oopasyercs mopsinka 7,5 TBIC. TOHH
M30BITOYHBIX MTUBHBIX APOMOKEH, MOAJICKAIUX YTHIH3AUH, YTO OMPECIIHIIO LIeNb uccienoBanus. Hayanas
3ama4ya — OOOCHOBaHHME 3HAYMMBIX TEXHOJOTHYECKHX DPEXUMOB (EPMEHTATHBHOTO THAPOIN3A H
CenapupoBaHuUs CyCIIEH3UH TaKUX JPONXOKEH A OTYUeHHS TPOIYKTOB 3aJJaHHOTO Ha3HAUYEHUSI.
Marepuansl u Metonbl. [luBHble npoxoku Saccharomycescarlsbergensis; rumponus QepmeHTamMu
MPOTEOJIMTHYECKOTO,  AMWJIONIMTHYECKOTO,  LUTOJIUTHYECKOTO W JIMMOJMTHUYECKOTO  JCHCTBUS;
(pakuroHUpoBaHUe B 1a0OPATOPHBIX YCIOBUAX ¢ ucnonb3oBanueM cenaparopa GEA FTC 1-06-107.
PesyabTaThl. OmpenencHo BIMSHUE Da3IHYHBIX (EPMEHTOB Ha MPOLECC THIPOIM3a: MaKCUMallbHOE
HaKOIUIGHHE aMHHHOTO a3oTa (822,5 mr/m) HaOmomanoch B pe3ylbTraTe KOMOMHHPOBAHHOTO JEWCTBHUS -
amuiasel + MpoTeassl + MITFOKOAMIIa3bl + JIMNAa3bl + MaHHAHA3BI, COJICPIKAHNE CYXHX BEIICCTB B CYCIEH3UH
nocrurano 35,2 %. [lpumeHnenue GepMEHTOB B-TIIFOKAHA3HOTO U ILIEJUIIOJIA3HOTO JEWCTBUS Ui THUAPOIU3a
JPOKKEBOH KIIETKH Helesiecoo0pa3Ho. 3HAYMMBIMH MapaMeTpaMH TEXHOJIOTMYECKOro Mpolecca SBISIOTCS
Tak)Ke TeMIieparypa CyclieH31u1, CKOPOCTh BpalleHus Oapabana cenaparopa.

BuiBoabl. DepMeHTATHBHBIM — THAPONW3  M30BITOYHBIX  MHUBHBIX  JAPOMOKEH € TOCIEAYIOMINM
CermapupoOBaHUEMIIPU YCTAHOBJIEHHBIX pPEXHMaxX IPOLIECCOB TIO3BOJISIET MOMYYUTh MPOIYKTHI Pa3HOTO
Ha3HAYeHHWS B 3aBUCHMOCTH OT COCTaBa B HHX (DpaKIUil APONOKEBOH KIETKH — TMHINEBBIC TOOABKH H
a71cOpOEHTHI MUKOTOKCHHOB, YTO CITOCOOCTBYET COKPAILIEHUIO OTXOOB.

KJIIOUEBBIE CJIOBA: u36bimounvie nueuvie OpONCHCU, OPONCHCEBAs. KIeMKd;, (hepMeHmuble
npenapamol, epMeHMaAmueHbIll 2UOPOIU3, OeCMPYKYUsL, VIMUAUZAYUSL USOIMOYHBIX NUSHBIX OPONCHCEU,
cenapuposanue.

JJISI HUTUPOBAHMUSA: Conosbe, B. B. ®epmeHTaTHBHBIN THAPOIN3 U CENApUPOBAHUE W30BITOYHBIX
MUBHBIX JPOXOKEH ¢ 1iebio ux yrumsanuu /B. B. Conosbes, E. M. Moprynosa // Becthuk MI'YII. — 2019.
— Ne 2(27). — C. 68-78.

ENZYMATIC HYDROLYSIS AND SEPARATION OF SURFACE BREWER'S YEAST
WITH THE PURPOSE OF THEIR DISPOSAL

V. V. Solovyov, E. M. Morgunova

RUE «Scientific-Practical Center for Foodstuffs of the National Academy of Sciences of Belarus»,
Republic of Belarus

ABSTRACT

Introduction. In the brewing industry of the Republic of Belarus about 7,5 thousand tons of excess brewer's
yeast to be disposed annually is formed. The scientific task is to justify the significant technological regimes
of enzymatic hydrolysis and separation of the yeast suspension to obtain specific purpose products.
Materials and methods. Brewer's yeast Saccharomyces carlsbergensis; hydrolysis with enzymes of
proteolytic, amylolytic, cytolytic and lipolytic actions; laboratory fractionation using GEA FTC 1-06-107
separator.

Results. The effect of various enzymes on the hydrolysis process was determined: the maximum
accumulation of amine nitrogen (822,5 mg/l) was observed as a result of the combined action of a-amylase +
protease + glucoamylase + lipase + mannanase, the solids content in the suspension reached 35,2 %. The use
of B-glucanase and cellulase enzymes for the hydrolysis of a yeast cell is impractical. Significant parameters
of the technological process are also the temperature of the suspension, the speed of rotation of the separator
drum, corresponding dependencies being described.

Conclusions. Enzymatic hydrolysis of excess brewer's yeast, followed by separation under established




process conditions, allows extracts of various purposes to be obtained depending on the composition of the
yeast cell fractions in them, which contributes to waste reduction.

KEY WORDS: excess brewer's yeast; yeast cell; enzyme preparations; enzymatic hydrolysis; destruction;
disposal of excess brewer's yeast; separation.

FOR CITATION: Solovyov V. V, Morgunova E. M. Enzymatic hydrolysis and separation of surface
brewer’s yeast with the purpose of their disposal. Bulletin of Mogilev State University of Food
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Tab6a. 1. XapakrepucTuka GEepMEHTHBIX IIperapaToB
Table 1. Characteristics of enzyme preparations

Ta6u. 2. [lapameTpsl dKCTIEpUMEHTa N0 U3YYEHUIO BIMSHHUA (DEPMEHTOB Ha JECTPYKIHIO JIPONCGKEBOM
KIICTKHU
Table 2. The parameters of the experiment to study the effect of enzymes on the destruction of yeast cells

Ta6u. 3. [lapameTpsl mporiecca ruApoIn3a APOKKeH Ha TabopaTopHOM (epMeHTepe
Table 3. The parameters of the yeast hydrolysis process in a laboratory fermenter

Puc. 1. Cxema 1abopaTopHOH YCTaHOBKH TSI CETTapUPOBAHUS
Fig. 1. The scheme of the laboratory installation for separation

Tab.. 4. Pe3ynbTaTsl 5KCIIEPUMEHTA IO MIPOBEACHUIO MPOIEcca TUAPOIN3a APOXIKEN
Table. 4.The results of the experiment on the yeast hydrolysis process

Puc. 2. JlanHbIe IO HAKOTUICHUIO KOTMYECTBA TBEPAOH (ha3bl © aMUHHOTO a30Ta B TIPOIIECcCe THPOIH3a
Fig. 2. Data on the accumulation of the amount of solid phase and amine nitrogen during hydrolysis

Puc. 3. JlanHble 10 HAKOIJICHUIO peaynupylomux caxapoB 1 PCB B npouecce rugponusza
Fig. 3. Data on the accumulation of reducing sugars and soluble solids during hydrolysis

Ta6u. 5. Pesynbrate! skcniepuMenTa 1mo Gpa3zoBoMy pa3ielIeHUI0 IPONIKEBBIX KIIETOK
Table 5. The results of the experiment on the phase separation of yeast cells

Puc. 4. pdexTHBHOCTD Mpoliecca cenapupoBaHKsl B 3aBUCUMOCTH OT YacTOTHI BpalleHus OapabaHa npu
Temneparypax cycnenzuu 20 u 90 °C

Fig. 4. The efficiency of the separation process depending on the drum rotation frequency at a
temperature  of the suspension of 20 and 90 ° C
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IHOTPEBUTEJIbBHASA HEHHOCTHb KOMBUKOPMA JIs1 OCETPOBBIX
C HCITIOJBb30BAHUEM B COCTABE OTXOJ10B IEPEPABOTKH
ITPECHOBOJHOMU PbIbbI

JK. B. Kowax, JI. B. Pykmanz, A. 3. Kowax', A. H. Pycuma1

1 o
PVII « Uncmumym pvionozo xozaticmeay, Munck, Pecnyonuxa benapyco,
2 . .
Mocunesckuti cocyoapcmeeHnHblil yHugepcumem npooogoavcmesus, Pecnyonuxa benapyce

AHHOTANIUA

Beenenne. KoMOukopMa Uit OCETPOBBIX PBIO SBJSIFOTCS TOPOTOCTOSIIMME M3-32 BHECEHUS B UX COCTaB A0
50 % wuMmnopTHOW pBIOHOW MyKH. B mensx uMmopTo3aMelieHHs U IMOBBIIIEHHS KauecTBa KOMOHKOPMOB
MEPCIHECKTUBHBIM HX KOMIIOHCHTOM MOXKET CTAaTb TUAPOJIM3AaT U3 OTXOJ0B HepepaGOTKI/I HpeCHOBOHHOﬁ
peiObL. HayuHast 3amaga — 00OCHOBaHHE MOTPEOUTENHHON IMEHHOCTH KOMOHMKOpPMA U OCETPOBBIX PHIO C
WCTIONb30BaHUEM B COCTaBE THApAM3aTa U3 OTXOAOB MepepabOTKH MPECHOBOAHOW PHIOHI, BHIPAIIMBAEMOI
MPYIOBBIM CIIOCOOOM.

Martepuanasl u MeToAbl. PriOHBIN THIponm3ar, KoMOMKopM ¢ 5-25 %-M ero comepkaHueM B COCTaBe.
OnennBany BIUSHAE KOMOMKOpMa Ha OOMEH BeIIeCTB U (YM3HOJIOTHYECKOE COCTOSHUE PHIO B 23-THEBHOM
skcniepumente. KomOukopm asist koutponst — o TY BY100035627.016-2015.

PesyabTaThl. PoiOHBINH rugponusat cogepskuT 61,1 % ceiporo mporenHa, COOTBETCTBYIOIIETO IO COCTaBY
aMUHOKHCIIOT TOTpeOHOCTH. bemok B cocraBe ombITHOTO KOoMOWKopma ycBamBaercs Ha 18,1 %
s deKTHBHEE, TOKa3aTeh HAKOTUICHHS BEIIECTB U SHEPTHH B Tese PeIObl Ha 54,3 % Oouibliie Mo cpaBHEHUIO
¢ koHTposeMm. [Ipu 3ToM copepkaHre OCHOBHBIX MUIIEBBIX BELIECTB B Teje PbIObI Ooubiie Ha 32,8 %.
3axiovyenue. 3amena B komOukopme 10 % pblOHOW MyKH pPBIOHBIM THAPOIM3aTOM M3 OTXOJOB
nepepadOTKM  NPECHOBOJHOH  pbIOBI,  BHIpAIIMBAEMONM  INPYAOBBIM  CHOCOOOM, TIOBBIIIAET  €T0
MOTPEeOUTENBCKYIO IIEHHOCTh U BCe TIOKa3aTesn 3(h(HEeKTHBHOCTH KOPMIICHHS OCETPOBBIX PhIO.

KJIIOUEBBIE CJIOBA: psibHbiii eudponuzam, KOMOUKOPM, OCemp; poCmogvle NOKA3amenu, Kaiecmso,
YC8051€MOCTb.

JJIsA UTUPOBAHUSA: Komak, XK. B. IlorpeOutenbHas HEHHOCTh KOMOMKOpPMa IJii OCETPOBBIX C
KCIIOJIb30BAHUEM B COCTaBEe OTXOJIOB IepepaboTku npecHoBoaHOoM pbiObl / XK. B. Komrak, JI. B. Pykman,
A.D. Komrak [u np.] // Bectauk MI'VIL. — 2019. — Ne 2(27). — C. 79-88.

THE USE VALUE OF COMPOUND FEED FOR STURGEON WITH THE USE OF
WASTE PROCESSING OF FRESHWATER FISH

J. V. Koshak?, L. V. Rukshan?, A. E. Koshak?®, A. N. Rusina®

L Fish Industry Institute, Minsk, Republic of Belarus,
% Mogilev State University of Food Technologies, Republic of Belarus

ABSTRACT

Introduction. Compound feeds for sturgeon are expensive due to the introduction of up to 50 % of imported
fish meal into their composition. In order tosolve the problem of import substitution and improve the quality
of feed, hydrolysate from freshwater fish processing wastes can be used a promising component. The
scientific task is to substantiate the use value of feed for sturgeon with the use of hydrolysate from waste
processing of freshwater fish raised by pond fish-farming method.

Materials and methods.Fish hydrolysate; compound feed with 5...25 percent of its content in the
composition. The effect of compound feed on the metabolism and physiological state of fish was evaluated
ina  23-day experiment. Compound feed according to TS BY100035627.016-2015 was used for control.
Results. Fish hydrolysate contains 61,1 % crude protein, which corresponds to the composition of amino
acids required. Protein in the composition of the experimental compound feed is absorbed by 18,1 % more
efficiently; the indicator of accumulation of substances and energy in the body of fish is by 54,3 % higher
than that of the control sample. At the same time, the content of basic nutrients in the body of fish is 32,8 %
higher.
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Conclusions. Replacement of 10 % of fish meal in compound feed with fish hydrolysate from wastes of
processing of freshwater fish raised by pond fish-farming method increases its consumer value and all
indicators of efficiency of feeding sturgeon.

KEY WORDS: fish hydrolysate; compound feed; sturgeon; growth indicators; quality; digestibility.

FOR CITATION: Koshak Z. V., RukshanL. V., Koshak A. E.,RusinaA. N.The use value of compound feed
for sturgeon with the use of waste processing of freshwater fish. Bulletin of Mogilev State University of
Food Technologies. — 2019. — No. 2(27). — P. 79-88. (in Russian).
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Table. 1. Essential amino acid content and amino acid score of fish hydrolysate

Ta6u1. 2. PocToBbie IOKa3aTeny, yAeIbHas CKOPOCTh POCTa M KOPMOBBIE 3aTPAThI MPH KOPMIICHHH OCETpa
ONTUMAJIBHBIM OIIBITHBIM W KOHTPOJIbHBIM KOM6I/IKOpMaMI/I

Table. 2. Growth indicators, specific growth rate and feed costs when feeding sturgeon with optimal
experimental and control compound feed

Tadn. 3. Ilpenensl Bapuanuu OHOXMMHYECKUX MOKa3aTeled MBI oceTpa, 3()(EeKTHBHOCTh UCIIOIb30BAHUS UM
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Table. 3. Limits of biochemical parameters variation of sturgeon muscles, efficiency of its use of
substances and compound feed energy
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OHNEHKA TUHAMHWKH 3AT'PA3HEHUS PATAOLE3UEM NUIIEBOA
MMPOAYKIHUHU U ITOYB JIECA MOT'MJIEBCKOU OBJIACTHU

C. H. baumoesa, /]. A. /lunckas, Il. A. Cyxanoeckasa, Y. B. Pyoakoea

Moezunesckuii 2cocyoapcmeennwlil yHusepcumem npooosovcmaus, Pecnyonuxa benapyce

AHHOTANIUA

BBenenmne. IlocTosHHBIN pajualMOHHBI MOHUTOPHUHT MoOcieAcTBUl aBapuu Ha YepHoObuibckol AC, B
YaCTHOCTH 3arpsi3HEHMS JIECOB, SIBIISETCA aKTYaJIbHBIM, YTO ONPEAEIHIO Iesb uccienoBaHus. Haydnas
3ajaya — OLICHKAa IUHAMHUKHM 3arpsS3HEHUS] PaAMOLE3MeM JIECHBIX IPUOOB, STOAM IHOYB C Pa3IMYHOMN
TUIOTHOCTBIO 3arPsI3HEHUSI.

Martepuannsl u MeToabl. Jlecasie rpudbl (11 BHmOB), sSroApl (KITIOKBA, YEpHHWKA, MaJMHA, 3CMIITHHKA,
OPYCHHKA), a TAKXKE [0YBA C TEPPUTOPHIT MOTHIEBCKOH 06macTH. YIenbHy0 aKTHBHOCTh > CS M3Mepsin
raMma-0era CrieKTpOMETPOM.

PesyabtaThl. MakcumanbHasi yaenbHAas aKTHBHOCTH 'CS B JECHBIX rpubax coctaBmia 9514 Br/kr,
MuHUMaNbHas — 5 br/kr (mpu gomyctumoii Hopme 370 Br/kT); B necHbIX Aromax makcuMmanbHas —281 Br/kr,
MuHAMaTbHAs — 5 Br/KT (pr mormycTaMoit Hopme 185 Bi/kr). OcHoBHast Macca ™' Cs HaXOIMTCS Ha TIIyOHHE
nouB 5-10 cM u necHoit moxctiike. LlenTp 3amaca *'Cs B TeCHBIX MOYBAX CMEIACTCS.

BriBoabl. He ycTaHOBIIEHO 3HaYMMOU NWHAMHKHU 3arpsi3HEHUS MUIIEBOM MPOAYKLMH U MOYB Jieca BCs.
BMecTe ¢ TeM LEHTp 3amaca ~'Cs CMeIIaeTcsi BIUyOb MOYBBI, H 3TOT NPOLECC MPOXOTHT OBICTpee B
aBTOMOp(I)HI)IX MMOYBaX C BBICOKOM INIOTHOCTBIO 3arpA3HCHUA. Hepexon 137CS B JICCHBIC AIoAdbl W3 IIOYB
3HAYUTEJIBLHO MEHBIIE, YeM B TpHObI. JlanbHEWIIMi MOHUTOPHHI pPaJHallMOHHONW OOCTaHOBKH OCTAeTCs
aKTYyaJIbHBIM.

KJIIOUEBBIE CJIOBA: paduayuonnwviii mMoHumopure, epudul, s1200bl, nuwjesdas 0Oe30ndcHOCHb;, 003a
BHYMPEHHE20 00TYUeHUs, YOCTbHASL AKMUBHOCMb, PAOUOYE3UIL.

JJIsI HUATUPOBAHMUSA: bautoa, C. H. OuenHka IuHAMHUKM 3arpsi3HEHHsS pagUOLE3UEM IHILEBOU
NPOOYKIHMK M 1oyB jJeca Morwiesckoit oonactu /C. H. bautosa, [. A. Jlunckas, I1. A. CyxaHosckas, Y. B.
Pynakora // Bectauk MI'VII. — 2019. — Ne 2(27). — C. 89-100.

ESTIMATION OF DYNAMICS OF RADIOCESIUM CONTAMINATION OF FOOD
PPRODUCTS AND FOREST SOILS IN MOGILEV REGION

S. N. Baitova, D. A. Lipskaya, P. A. Sukhanovskaya, U. V. Rudakova
Mogilev State University of Food Technologies, Republic of Belarus

ABSTRACT

Introduction.Permanent radiation monitoring of the consequences of the Chernobyl accident, in particular,
forest pollution is of current importance. The scientific task is to assess the dynamics of radiocesium
contamination of forest mushrooms, berries and soil with different density of radioactive contamination.
Materials and methods. Forest mushrooms (11 species), berries (cranberries, blueberries, raspberries, wild
strawberries, cowberries) as well as soil in Mogilev region were examined. Specific activity of **" Cs was
measured with a gamma-beta spectrometer.

Results. A maximum specific activity of **'Cs in forest mushrooms was 9514 Bg/kg while a minimum one —
5 Bg/kg (with an acceptable norm of 370 Bg/kg); in wild berries a maximum activity amounted to 281 Bg/ kg
while a minimum one — 5 Bq / kg (with an acceptable norm of 185 Ba/kg). Great bulk of **'Cs is accumulated at a
soil depth of 5-10 cm and forest litter. The center of the *'Cs stock in forest soils is shifting.

Conclusions. Significant dynamics of contamination of food products and forest soils with **'Cs has not
been established. At the same time, *'Cs stock center shifts deep into the soil, and this process goes faster in
automorphic soils with a high density of contamination. The transition of **'Cs to forest berries from soils is
much smaller than that to mushrooms. Further monitoring of the radiation situation remains of utmost
importance.




KEY WORDS: radiation monitoring; mushrooms; berries; food safety; internal exposure dose; specific
activity; radiocesium.

FOR CITATION: Baitova S. N., Lipskaya D. A., Sukhanovskaya P. A., Rudakova U. V. Estimation of
dynamics of radiocesium contamination of food products and forest soils in Mogilev region. Bulletin of
Mogilev State University of Food Technologies. — 2019. — No. 2(27). — P. 89-100. (in Russian).

Puc.1. /luHaMuKa MaKCUMaJIbHOU yAEIbHON akTuBHOCTH > CS B rprbax
Fig. 1. Dynamics of a maximum specific activity of *’Cs in mushrooms

Puc. 2. /lnnamMyka MaKCUMaITbHOW yIETHHON aKTHBHOCTH">' CS B JICCHBIX STOZIAX
Fig. 2. Dynamics of a maximum specific activity of **Cs in forest berries

Puc. 3. Cpennee conep:xanue YCcs s rpubax B necHbIX kBapTanax [JIXY «BeixoBckuii 1ecxo3
Fig. 3.Average content of *'Cs in mushrooms in compartments of State Forestry Institution
«Bykhovsky forestry»

Puc. 4. Conepxanue Bics s rpubax Ha KI1 HuBunkoro necauuectsa ['JIXY «KpacHomonbckuii 1ecx03»
Fig. 4. Content of * ¥'Cs at the monitored station of Nivitsky forest area of State Forestry Institution
«Krasnopolsky forestry»

Puc. 5. PanmuanmoHHbIin KOHTPOJIb JISCHBIX SITOJT Ha KOHTPOJIBHBIX TOJIMTOHAaX
TJIXY «KoCTIOKOBUUCKHUH JIECX03»

Fig. 5. Radiation monitoring of wild berries at range control stations of State Forestry Institution
«Kostukovitchsky forestry»

Ta6.1. 1. Conepxanne >'CS B HcCIeOBAHHBIX 00PA3LaxX Aro
Table 1. ™'Cs content in the examined berry samples

Taba. 2. MOIIHOCTH KBUBAJIEHTHOW 1036l H3TYUCHUS HAa UCCIEAYyEMbBIX MPOOHBIX IIIOMAIKaX
Table 2. Intensity ofequivalent radiation dose in the examined sample areas

Ta6.1. 3. Pacipenenenue “>'Cs 110 mpoduno aBTOMOPHHEIX JIECHBIX TOYB
Table 3. Distribution of **'Cs on a profile of automorphic forest soils

Ta6a. 4. Llentp 3amaca’®’Cs B ecHbIX 0UYBaxX
Table 4. Stock center of **’Cs in forest soils
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[TPOLIECCHI, AITITAPATHI
U OFOPYJIOBAHUE
[THIEBBIX ITPOH3BOJICTB

VIIK 664.66+531.01

MATEMATHYECKAA MOJEJIb IBIKEHW S XJTEBHBIX CYXiAPEI?I
B 3AI'PY304YHOMU OBJIACTHU USMEJIBYUTEJIA YIAPHOI'O JEMCTBUA

B. I'. Xapkesuu, 10. M. I'pebenyos, A. B. Eé0okumos

Moezunesckuii 2ocyoapcmeentvlil yHusepcumem npooogonvcmaus, Pecnyonuka benapyce

AHHOTAIUA

Beenenme. i u3MenbueHHs cyxapeil B CyXapHYIO KPOIIKY HCIIOJIb3YIOTCS YHUBEPCAJbHBbIE MAIIHHBI,
XapaKTEepU3YIOIUECS] HEONTUMAIBHBIMM JHeprozarparaMu. llenp wHccnenoBaHHd — KOHCTPYMPOBAHHE
5Hepro3((pekTUBHOrO  CHENMANM3UPOBAHHOIO H3MenbuuTend. HayuyHas 3agaya — MaTeMaTHUECKOe

MOJICIMPOBaHKE Tpollecca IMOJa4YH cyxaped K pabouyuM opraHaM yIapHOTO ACHCTBHS TPH 3aJaHHBIX
KOHCTPYKTUBHBIX OIPAHUYCHUSIX.

Marepuaabl ¥ Meroabl. MOJEIBHBIM SKCOEPUMEHT HAa OCHOBE OCHOBHOIO 3aKOHA [MHAMHKU B
mddepeHInanT HON opMe; TapaMeTpbl MOJICIH — YToJl HAKJIOHA 3arpy304HON 00JIacTH, ee JJTMHHA, BRICOTa
pacnosoxeHus Haj pabo4uMu OpraHaMu, HadallbHasi CKOPOCTh JBIKEHUS H3MENbYaeMOro MaTepHara.
PesyabTaThl. Bee uccnemyemple mapameTpsl MOJENM, ONMUCHIBAIONIEH IWHAMUKY XJIEOHBIX cyXaped B
3arpy304HOM 00JIaCTH U3METBYUTEINS], SIBIISIOTCS 3HAYUMBIMU.

BuiBoabl. MatemaTtnueckas MoOJIeIb MOXET OBITh HCIIOJNIB30BaHa ISl ONpEAETICHUS ONTHMAIBHBIX
KOHCTPYKTUBHBIX apaMeTPOB 3arpy304HOM 30HBI U3MEIBUUTENS YAApPHOro Tumna. Kpurnuecku BaxKHbIM 7S
3¢ (eKTUBHOCTH TMpolecca W3MEIbUCHUsS SBISETCS 3a7ada KOHCTPYKTUBHO OOECIIEUWTh TIOTAJIaHue
M3MeIb4aeMOoro MaTepuaia B HEHTp yaapa.

K/IIOYEBBIE CJIOBA: usmenvuumens, mamemamuyeckas mMoOenb, XAeOHbld CyXapv, yenmp yoapa;
8b1COMA NAOEHUSA, V2Ol HAKIIOHA, MPAEKMOPUSL, YPAGHEHUS OBUNCEHUSL.

JJIsI HUTUPOBAHMSA: Xapkesuu, B. I. Maremaruueckass Mozaenb IBIKEHUS XJEOHBIX cyxapeil B
3arpy304Hoi oOmacTu uM3MenbuutTens ymaapHoro naeiicteusi / B. I'. Xapkeruu, 0. M. I'peGenuos, A. B.
EBnokumos // Becthuk MI'YIIL. —2019. — Ne 2(27). — C. 101-111.

MATHEMATICAL MODEL OF BREAD RUSKS MOVING
IN IMPACT GRINDER LOADING AREA

V. G. Kharkevich, Yu.M. Hrabiantsou, 4. V. Evdokimov
Mogilev State University of Food Technologies, Republic of Belarus

ABSTRACT

Introduction. Multipurpose machines are used to grind rusks into crumbs, these machines being not energy-
efficient. The purpose of the study is to design a power efficient special-purpose grinder. The scientific task
is mathematical modeling of feeding crackers to impact working bodies at specified design constraints.
Materials and methods. Model experiment based on the basic law of dynamics in differential form; model
parameters — slope angle of the loading area, its length, height above the working bodies, and initial speed of
movement of the crushed material.

Results. All the studied parameters of the model describing the dynamics of bread rusks in the loading area




BectHuk MI'YI, 2019 Ne 2(27)

of the crusher are important.

Conclusions. The mathematical model can be used to determine the optimal design parameters of the
loading area of an impact type grinder. Designed feeding of the material to be ground to the center of impact
is of great importance for the efficient grinding process.

KEY WORDS: grinder; mathematical model; bread rusks; center of impact; drop height; slope angle;
trajectory; equations of motion.

FOR CITATION: Kharkevich V. G., Hrabiantsou Yu. M. Evdokimov A. V. Mathematical model of bread
rusks moving in impact grinder loading area. Bulletin of Mogilev State University of Food Technologies. —
2019. — No. 2(27). — P. 101-111. (in Russian).

Puc. 1. Pacuérnas cxema ABHKEHHs XJIEOHOTO cyXaps MO 3arPy304HOMY JOTKY
Fig. 1. Design model of the movement of bread rusks along the loading tray

Puc. 2. Cxema miis pacué€ra TpaeKTOpUH JBIDKEHUS XJIEOHOTO CyXaps
Fig. 2. Design model for estimating the trajectory of the movement of bread rusks

Puc. 3. dusnueckue pazmMeps! XJIeOHOTO cyXapsi, HCIIOIb3yeMbIe B pacdéTrax
Fig. 3. Physical dimensions of bread rusks used in the calculations

Puc. 4. Cxema nonéra xseOHOTO cyXaps NpU BEPTUKAITBHOW OPUEHTALMM B MOMEHT BCTPEYU C BEPXHUM
PpsLAOM yIapHBIX JJIEMEHTOB

Fig. 4. Flight design model of bread rusks with vertical orientation at the moment of meeting with the top
row of impact elements

Puc. 5. Cxema monéra xiueOHOro cyxapsi IpWU TOPU3OHTAILHOW OPUEHTAIlMM B MOMEHT BCTPEUH C
BEPXHHUM PsIZIOM yJAapHBIX 3JIEMEHTOB

Fig. 5. Flight design model of bread rusks with horizontal orientation at the moment of meeting with the
top row of impact elements

Puc. 6. Cxema nonéra xyieOHOro cyxapsi pH HNPOHU3BOJIBHOM YIJI€ OPHEHTALIMM B MOMEHT BCTPEYHU C
BCPXHUM PAAOM YAAPHBIX 3JICMCHTOB

Fig. 6. Flight design model of bread rusks with an arbitrary orientation angle at the moment of meeting
with the top row of impact elements
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MOJAEJIMPOBAHUE U UCCIIEJOBAHUME THAPOAUHAMUNYECKUX ITPOIECCOB
B ITOJIOCTSX POTOPHOI'O HAT'PEBATEJIA B ITIPUJIO’KEHUU KOMPAS FLOW

C. H. Kop3an

PVII «Hayuno-npakmuueckuii yeump Hayuonanvnoii akaoemuu nayx benapycu
no npooogonvcmsuioy, Pecnyonuxa bBenapyco

AHHOTALIUA

BBenenue. [lepcriekTiBHOE HampaBiIeHUE B BOAOMOITOTOBKE — IPUMEHEHHE ISl OYMCTKH KaBUTAIIHOHHBIX
Harpesateneil. CII0)KHOCTh THAPOJAMHAMUYECKHUX MPOIECCOB, MPOTEKAOIIUX B HUX, 00YCIIaBIUBACT 0COObBIC
TpeOoBaHUS K WX KOHCTpYKIuH. Llenp nccnenoBannii — MOBBIMIEHNE aIeKBATHOCTH MOJIENN TPOIIECCOB IS
KOHCTpYHpOBaHHS HarpeBarens. Haydnas 3ajada — KOMIIBIOTEPHOE MOACTHUPOBAHIE H3MEHEHUS JaBICHUS U
BEKTOPHOTO TOJISI CKOPOCTU TEUCHHSI BOJIBI B TIOJIOCTSX POTOpPa HAarpeBaTelsl.

Marepuansl u MeToAbl. MeTos; Tpad)UyecKoro MOCIUPOBAHUS C HCIIOJIB30BAHUEM MPOrPaMMHOIO
komruiekca Kompas Flow npu crieyrommx rpaHUYHBIX YCIIOBUSX PacdeTHOW 00IacTH: Ha BXOJIE CKOPOCTh
MoTOKa BoAbI — 2,67 m/c, Temneparypa — 18 °C, Ha BbIXxojae oTHOcUTeabHOE aaBieHue — O [la; mapamerpsl
CTCHKH POTOpPa — B 3aBUCHUMOCTHU OT TPYIIbI (PaceTOK.

Pe3yabTaThl. Co3mana TeoMeTpudeckas MOZENh IBM)KCHHS ITOTOKOB BOJBI, OIMCHIBAIOIIAS TUHAMHKY
W3MEHEHUS JaBJICHUS B MOJIOCTSIX, BEKTOPHOE TOJIE CKOPOCTEH MOTOKA BOABI BO BCEH pacueTHOW o0macTh
pOTOpHOTO HarpeBareis. Bricokas CTemeHb alIeKBAaTHOCTH MOJICIH MOATBEPXKICHA IKCIEPUMEHTAIBHBIMU
WICCIIETOBAHHUSIMU.

BeiBoabl. Pe3ynpTaTel MO3BOMSAIOT  AaBaThb  TEOPETHYECKHE  TMPENNOCBUIKH Ui TOSICHEHUS
TUAPOJUHAMHYECKUX TIPOIIECCOB, NPOTEKAIOIIMX B IOJIOCTSIX POTOPHOTO HarpemBaTesisi, 00eCIeunBaroT
BBICOKHMI1 ypOBEHb OOOCHOBAaHHOCTH KOHCTPYKTHUBHBIX PEIICHUN TIPU MMPOSKTUPOBAHHH.

KJIIOUEBBIE CJOBA: npoyecc, modenupogarue, mooenb, npoeKm, HOIOCMb, HOMOK,800d, OdeieHue;
POMOPHBLU Hazpesameb, CKOPOCMb.

JJIsT IIUTUPOBAHUS: Kopzan, C. M. MogenupoBaHne W UCCIEIOBaHHUE THAPOJIMHAMHYIECKHIX
MPOIIECCOB B IMOJIOCTAX POTOPHOro HarpeBatens B nprioxenun Kompas Flow / C. W. Kop3sau // BectHuk
MI'VIL. — 2019. — Ne 2(27) . — C. 112-119.

MODELING AND RESEARCH OF HYDRODYNAMIC PROCESSES IN THE CAVITIES
OF A ROTARY HEATER USING KOMPAS FLOW APPLICATION

S. I. Korzan

RUE «Scientific and Practical Center for Foodstuffs of the National Academy of Sciences
of Belarus», Republic of Belarus

ABSTRACT

Introduction. A promising direction in water treatment is the use of non-reagent purification methods. The
complexity of the hydrodynamic processes occurring in them determines the special requirements for their
design. The scientific task of the research is to develop an adequate computer model that describes the
change in pressure and vector field of the water flow velocity in the cavities of the heater rotor.

Materials and methods. The modeling of the movement of water flows and studies of hydrodynamic
processes occurring in the cavities of a rotary heater were carried out in the Kompas Flow software package.
Input water flow rate amounted to 2,67 m/s with temperature — 18 °C, output relative pressure — 0 Pa, rotor
wall parameters were assessed in dependence with the facet group.

Results. There has been created a geometric model of the movement of water flows that describes the
dynamics of pressure changes in the cavities, the vector field of the water flow velocities in the entire
computational domain of the rotary heater. A high degree of model adequacy is confirmed by experimental
studies.

Conclusions. The results obtained allow us to give theoretical for explaining the hydrodynamic processes
occurring in the cavities of a rotary heater and provide a high level of validity of design decisions.




KEY WORDS: process; modeling; model; design; rotary heater; cavity; flow; water; pressure; velocity.
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Puc. 1. PotopHslii HarpeBarens
Fig. 1. Rotary heater

Puc. 2. I'eoMeTpudeckast MOJICITb pacueTHOM 001acTH
Fig. 2. The geometric model of the computational domain

Puc. 3. MOIleﬂb ABWOKCHUA ITIOTOKOB BOJbl M AWHAMHUKA M3MCHCHUA MOABJICHHSA B IIOJIOCTAX POTOPHOI'O
HarpeBaTelst

Fig. 3. The model of the movement of water flows and the dynamics of pressure in the cavities of a rotary
heater

Puc. 4. MOZ[GJ'IL JABUKCHUA ITIOTOKOB BOAbBI B HOJ'IyCd)epI/I‘IeCKI/IX MOJIOCTAX POTOpPA POTOPHOI'O HAIPEBATECIIA
Fig. 4. A model of the movement of water flows in hemispherical cavities of a rotary heater rotor

Puc. 5. HanpapieHne BEKTOPOB CKOPOCTH IOTOKOB BOJABI B MOITYC(HEPHUUYECKHX IMOJOCTSX POTOPHOTO
HarpeBarTciisi B MOMCHT IICPCKPBITUA HOJ'IyC(bepI/ILIeCKI/IX TIOJIOCTEM poTopa € HOJ'IyC(bepI/I‘IeCKI/IMI/I IOJOCTAMHU
OOKOBBIX KPBIILICK

Fig. 5. The direction of the velocity vectors of water flows in the hemispherical cavities of the rotor heater at
the moment of overlapping of the hemispherical cavities of the rotor with the hemispherical cavities of the side
covers

Puc. 6. BextopHoe mosie CKopocTe TTOTOKOB BOJIBI BO BCEH pacuyeTHON 00IacTH
Fig. 6. Vector field of water flow velocities in the entire computational domain
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PACYET IO METOAY b. C. CA’)KMHA TPOJO/KUTEJIBHOCTH ITPOHECCA
CYHIKHX OBOIIEA B KMTIAIIEM CJIOE U MAKAPOH KOHBEKIIMEHN

A. H. Onvwanckuii, C. B. ’Kepnocek, A. M. I'ycapoe

Bumebckuii cocyoapcmeennviii mexnonocuyeckuil ynusepcumem, Pecnyonuxa bBenapyce

AHHOTANUA

BBenenue. Uzsecren meton b. C. Caxuna mis pacuera KWHETHKH CYIIKH, TTO3BOJIAIOMINN 3HAYUTEIHHO
COKpaTUTh 00BbEM pacueTHOH paboTsl. OJHAKO METOA paHee He MPUMEHSJICS B pacueTax IIPOLECCOB CYIIKH
OBOILEH B KHILAIIEM CJIOE U MAakapoH KOHBEKLHMEH, YTO ONpElNeNwIo HaydyHYI0 3aJady HCCIEIOBAHUS —
OLIEHKA aJIeKBAaTHOCTU METOJA ISl MHKEHEPHBIX PAaCUeTOB MPU JAHHBIX YCIOBHAX CYLIKH.

MartepuaJbl 4 MeTOAbL. TeIUIOTeXHUIECKHA IKCIIEPUMEHT CYIITKA OBOIIEH (KapTodeis, CBeKJIa, MOPKOBB)
B KHUILILIEM CJIO€ M MaKapOH KOHBEKTHBHBIM criocoOoM. CpaBHHUTENbHAs OLEHKA PE3yJbTaTOB 00pabOTKH
3KCIEepUMEHTaIbHBIX AaHHbIX MeTogamu b. C. Caxuna u I'. K. @unoneHko.

Pesyabrarsl. [lonyueno 9 ypaBHenuil s onpeaenenust no mMerony b. C. CaxuHa mpoaoKUTENbHOCTH
CYIIKH OBOILEH M MakapoH /0 CTaHJAPTHOTO PaBHOBECHOTO BJIArOCOACPKAHMSA NP Pa3JIMUHBIX PEKUMAX U
cnocobax cymku. PacueTHoe ypaBHEHHE COIEPXKHUT [BE KOHCTAHTHI, ONpPEIeNsieMble 3KCIIEPUMEHTANbHO:
3¢ (heKTUBHBIN KOADGHUITUEHT CYIITKU U BIIATOCOIEPIKAaHHE.

BriBoabl. AnekBaTtHocTh Meroga b. C. CaxuHa Ui MHXKEHEPHOTO pacyeTa Mpolecca CYUIKH JaHHBIX
MPOJYKTOB JaHHBIMH criocobaMu BeicOKas. OObEM pacueTHOW paboTel B cpaBHeHWH ¢ Meromom I'. K.
®dunonenko menbiie Ha 30+40 %.

KJIIOUEBBIE CJIOBA: s1azocooepoicanue; cKkopocmb CYWKU, KOdpuyuenm cywku, memnepamypd,
Macco8as CKOpoCmb, KUNAWULL CJI0M.

JJIsA HUTUPOBAHUA: Onpmanckuii, A. W. Pacyer mo metony b. C. CaxuHa mpomoImKUTETFHOCTH
Mpolecca CYIIKH OBOIICH B KUILIIEM cjioe U MakapoH koHBeknuer / A. M. Onbrranckuii, C. B. XKepHocek,
A. M. I'ycapos // Bectauk MI'VII. — 2019. — Ne 2(27) . — C. 120-129.

CALCULATION OF DURATION OF CONVECTIVE DRYING PROCESS OF
VEGETABLES IN A BOILING LAYER AND PASTA BY B.S. SAZHIN METHOD

A. I. O’shanskii, S. V. Zhernosek, A. M. Gusarov
Vitebsk State Technological University, Republic of Belarus

ABSTRACT

Introduction. Researchers widely use the calculation method proposed by B.S. Sazhin, when calculating the
drying time, which can significantly reduce the amount of calculation work. However, the method was not
previously used in the calculations of the drying processes of vegetables in a fluidized bed and pasta by
convection, which determined the scientific task of the study — the assessment of the adequacy of the method
for engineering calculations under given drying conditions.

Materials and methods. Thermotechnical experiment of drying vegetables (potatoes, beets, carrots) in a
fluidized bed and pasta in a convective way. Comparative evaluation of experimental data processing results
by B.S. Sazhin and G.K. Filonenko methods.

Results. The authors established 9 equations for determining the duration of drying vegetables and pasta to a
standard equilibrium moisture content using B. S. Sazhin method in various drying modes and methods. The
calculation equation contains two constants that are determined experimentally: the effective drying
coefficient and moisture content.

Conclusions. The adequacy of B. S. Sazhin method for engineering calculations of the drying process of the
studied products using these methods is high. The volume of calculation work in comparison with G. K.
Filonenko method is less by 40 %.

KEY WORDS: moisture content; drying speed; drying coefficient; temperature; mass velocity; fluidized
bed.

FOR CITATION: Ol’shanskii A. 1., Zhernosek S. V., Gusarov A.M. Calculation of duration of convective
drying process of vegetables and pasta by B.S. Sazhin method. Bulletin of Mogilev State University of Food
Technologies. — 2019. — No. 2(27). — P. 120-129. (in Russian).
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Tao6.. 1. PexxuMHbIe mapaMeTprl CYIIKH KapToQesi, CBEKIBl U MOPKOBHU B KHUITALIEM CIIOE
Table 1. The parameters of the drying regime of potatoes, beets and carrots in a fluidized bed

Taba. 2. Pacuer mpomomKUTENbHOCTH CYMIKH KapTodens (KyOuku 8x8X8 MM), CBEKJIIBI U MOPKOBH
(xy6uxu 10x10x10 MM) B KUISIIeM ciioe 1o ¢popMyiie (2) npu pa3iInyHbIX TapaMeTpax mpolecca CyIKu
Table 2. Calculation of the duration of the drying process of potatoes (cubes 8x8x8 mm) of beets and
carrots (cubes 10x10x10 mm) in a fluidized bed according to the formula (2) for various parameters of
the drying process

Puc. 1. Kpussie cymiku kaprodess (&) ¥ KpHBbIe CYIIKA CBEKJIbl U MOpkoBH (D) B KHISIIeM CIIOE;
3aBucuMocTh mapamerpa Z=f(t) B mpouecce cymku kaprodens, CBEKIbI U MOPKOBH (C).

O603HaueHHs PEKUMOB CYIIKH OBOLIEH AaHbl B TaOMI. 1
Fig. 1. Curves for the drying process of potatoes (a) and curves for the drying process of beets and carrots
(b) in a fluidized bed; the dependence of the parameter Z = f(t) in the drying process of potatoes, beets

and carrots (c). The designations of the drying parameters of vegetables are given in Table 1

Tao6u. 3. 3Hauenus kodhpuuueHToB a u b st kaprodens, CBEKIBI 1 MOPKOBH MPHU CYLIKE B KHUIIAIIEM
CJIOE
Table 3. Coefficients a and b for potatoes, beets and carrots when dried in a fluidized bed

Tabu. 4. PexxumHble mapaMeTpsl KOHBEKTUBHON CYIIKH MakapoH
Table 4. Parameters of convective drying of pasta

Puc. 2. KpuBbie KOHBEKTHBHOH CYIIKH M CKOPOCTH CYIIKM MakapoH (&, C); 3aBUCHMOCThH TapamMeTpa
Z=1(t) mma npouecca cymku makapon (D) npu pasamuHbIX pexumax cymkd. OGo3HaueHHs

MapaMeTpoB CYIIKH MaKapoH JaHkl B Tabi. 4
Fig. 2. Curves for convective drying and curves for the drying speed of pasta (a, ¢); the dependence of the
parameter Z = f (1) for the drying process of pasta (b) for various drying conditions. The designations of

the drying parameters of pasta are given in table 4

Ta6u. 5. PacueT mpoiomKUTEeI-HOCTH CYIIKH MakapoH (7x4,5 Mm) o ¢opmyse (2) 1 pacueT mapameTpa
Z o popmyiie (3) npu pa3aIMUHBIX HapaMeTpax Mpolecca KOHBEKTUBHOM CYIIKH

Table 5. Calculation of the drying time of pasta (7x4,5 mm) by the formula (2) and calculation of the
parameter Z by the formula (3) for various parameters of the convective drying process
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DKOHOMUYECKHUE
U COIIHAJIBHO-
T'YMAHUTAPHBIE HAYVKH

V/IK 005.591.6:664(476)

AKTYAJIBHBIE TPEH/IbI U ITPOI'HO3 HHHOBALIMOHHOI'O PA3BUTHUA
MEPEPABATBIBAIOIIIAX OPTAHU3AIIAM ATIK

A. I'. Egpumenko, M. H. Kaxopa, H. H. Ilanmeneesa

Moecunésckuii cocyoapcmeennwiii yHugepcumem npooosovemasus, Pecnyonuxa benapyce

AHHOTAIIUSA. B cratee paccMOTpEHbI TEOPETUUECKUE ACMEKTHl MEXaHW3Ma WHHOBALMOHHOTO PAa3BUTHUS
OpraHu3alyi, BKIIOYAIOIIME IOHATUS HWHHOBALWH, HHHOBALMOHHOW MEATENbHOCTH, WHHOBALMOHHO-
AKTUBHOW OpraHM3allid W MHHOBALIMOHHOW MPOAYKUMHU. BhINoONHEHA SKOHOMUYECKAs! OLIEHKA JEATEIbHOCTU
opraHuzanuii nepepadaThiBalole MPOMBIIUICHHOCTH, JaH aHalh3 COCTaBa, CTPYKTYphl UX 3arpar Ha
TEXHOJIOTHYECKHE HHHOBAallMM M JIUHAMUKA O0beMa OTIPY)KEHHOH HMHHOBAaLMOHHOM NPOSYKLHUH.
OrnpenenieHpl MEPCIIEKTUBHBIC HAIPaBIeHHUs HHHOBAIIMOHHOTO Pa3BUTHA TiepepadaTpiBaromix opranuzammii AITK
MoruneBckoit 001acTH.

KJIIOUEBBIE CJIOBA: nepepabamviearowue opeanusayuu AIlIK; unHOBayuu, UHHOBAYUOHHAA
OesimeNibHOCMb;  UHHOBAYUOHHO-AKINUBHASL OP2AHU3AYUS; UHHOBAUUOHHASL NPOOYKYUS, UHHOBAUUOHHOE
passumue; npocHo3.

JJIS1 QUTUPOBAHMUSI: Edumenko, A. I'. AxTyanbHble TPEHIIBI M MPOTCHO3 WHHOBAIIOHHOTO Pa3BUTHS
nepepabatsiBatorux opranmsarmii AIIK / A. T'. Edumenko, M. U. Kakopa, U. U. Ianteneesa // Bectauk
MI'VIIL. — 2019. — Ne 2(27). — C. 130-137.

CURRENT TRENDS AND FORECAST OF INNOVATIVE DEVELOPMENT OF
AGRICULTURAL PROCESSING ORGANIZATIONS

A. G. Efimenko, M. I. Kakora, I. I. Panteleeva
Mogilev State University of Food Technologies, Republic of Belarus

ABSTRACT. The article deals with the theoretical aspects of the mechanism of innovative development of
organizations, including the concepts of innovation, innovation activity, innovation-active organization and
innovative products. The economic assessment of activity of the organizations of the processing industry is
carried out, the analysis of structure, structure of their expenses for technological innovations and dynamics
of volume of the shipped innovative production is given. Perspective directions of innovative development of
processing organizations of agroindustrial complex of Mogilev region are defined.

KEYWORDS: agro-industrial complex processing organizations;innovations; innovative activity;
innovative-active organization; innovative products; innovative development; forecast.
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Ta6u. 1. OCHOBHEIC TOKa3aTeay JACATEIBHOCTH OpTaHU3aluil nepepabaThIBAONICH MPOMBIILIEHHOCTH
MoruiieBcKoi o01acTu
Table 1. Key performance indicators of processing industry organizations of Mogilev region

Puc. 1. [lons opranuzamnuii, OCyIIeCTBISBIINX TEXHOJIOTHIECKHE MHHOBAIINH,
B 00IIEeM HUX KOJIUYeCTBE, %o

Fig. 1. Share of organizations implementing technological innovations,

in their total number, %

Taoa. 2. I[I/IHaMI/IKa COCTaBa U CTPYKTYPHBI 3aTpaT Ha TEXHOJOTMYCCKUEC HHHOBAllUU OpFaHI/I3aHI/II71 10
BHJaM HHHOBAIIMIOHHOW AESTeIHHOCTH, THIC. PYO.

Table 2. Dynamics of composition and structure of expenses for technological innovations of
organizations by types of innovative activity, thousand rub.

Puc. 2. JlunamMuka oO0beMa OTIPY)KEHHOH WHHOBAIIMOHHOW  TMPOIYKIMH  OPTaHMU3aNUSIMHU
nepepabaThIBarOIIel IPOMBIIIIEHHOCTH MoruineBckoi o0nactu

Fig. 2. Dynamics of the volume of shipped innovative products by processing industry

organizations of Mogilev region

Ta6u. 3. McxoaHble mokaszareiu i MPOBEACHUS KOPPEIIALIMOHHO-PETPECCHOHHOI0 aHAJIN3a
Table 3. Initial indicators for correlation and regression analysis

Puc. 3. [Iporno3 o0bema OTrpyKEHHOW MHHOBAIIMOHHOW MPOIYKIIWU OpraHu3aluii nepepadaThiBaromei
MIPOMBINIIICHHOCTH MOTHIIEBCKOH 001acTH

Fig. 3. Forecast of the volume of shipped innovative products of processing industry organizations

of Mogilev region

Ta6u. 4. [Iporaos o6vema OTrpyKeHHONH WHHOBAITMOHHON MPOYKIIMH OpraHu3alluii epepadaTeiBaromei
MTPOMBINIIEHHOCTH MOTHIIEBCKOH 00JIaCcTH, MITH. PYO.

Table 4. Forecast of the volume of shipped innovative products of processing industry organizations
of Mogilev region, min. rub.
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YCTOWYUBOE PA3BUTUE SKOHOMUWKHMH:
TEOPETUKO-METOAOJOI'MYECKHUE NIOAXO/AbI 1 UX PEAJIM3ALIUA

C. H. I'namrok

benopyccro-Poccutickuti ynueepcumem, Pecnyonuxa benapyce

AHHOTAINIMUSA. PaccmorpeHO 000CHOBaHWE TMOHSTHA «yCTOMYMBOE pAa3BUTHE» B KIACCHYECKOM H
SBOJIIOIIMOHHOM HANpPABJICHUAX SKOHOMUYECKON Teopuu. B wucclenoBaHMM MeXaHU3Ma YCTOWYUMBOTO
Pa3BUTHUS KCIOJIH30BAaHbI BHIBOABI KHOSPHETUKH O Pa3BUTHH CIIOKHBIX CHCTEM. Pa3BUTHE SKOHOMUYECKOM
CUCTEMBI SIBISIETCS YCTOWYMBBIM, €CIIM OHO HE MEHSET CBOWCTBA, OTHOIICHWS, OTPAHWYCHHS TaHHON
cucteMbl. PaccMOTpeHbl OCHOBHEIE 1€ YCTOWYUBOTO pa3BUTHUS benapycu U CTeneHb UX JOCTHKEHUSL.

KJIFOUEBBIE CJIOBA: ycmotiuugoe passumue; 5KOHOMUUECKAsl 380NI0YUsL, pAGHOBecUe, YCIMOUYUBOCMb,
HEeYCMOUMUB0Cb, Yeau YCmoudue020 Pa3gumusl.

JJIA MUTUPOBAHMUS: Tnatiok, C. H. YcroitunBoe pa3BUTHE SKOHOMHKHU: TEOPETUKO-METOAO0JIOTMUECKUE
nojxozp! 1 ux peanusanus / C. H. ['natiok / Bectank MI'YIL. — 2019. — Ne 2(27). — C. 138-144.

SUSTAINABLE DEVELOPMENT OF THE ECONOMY: THEORETICAL AND
METHODOLOGICAL APPROACHES AND THEIR IMPLEMENTATION

S. N. Hnatsiuk
Belarusian-Russian University, Republic of Belarus

ABSTRACT. The article considers the rationale for the concept of sustainable development in the classical
and evolutionary directions of economic theory. The findings of cybernetics on the development of complex
systems were used to describe the mechanism of sustainable development. The development of the economic
system is sustainable if it does not change the properties, attitudes and limitations of the system. The main
goals for sustainable development of Belarus and the level of their achievement are considered.

KEY WORDS: sustainable development; economic evolution; equilibrium; stability; instability; sustainable
development goals.

FOR CITATION: Hnatsiuk S.N. Sustainable development of the economy: theoretical and methodological
approaches and their implementation. Bulletin of Mogilev State University of Food Technologies. — 2019. —
No. 2(27).— P. 138-144. (in Russian).

Tada. 1. OcHOBHBIE MAKPO3KOHOMHUYECKHUE MTOKa3aTenu pa3Buts Pecyonuku benapyce [12]
Table 1. Macroeconomic indicators of the development of the Republic of Belarus
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HEKOTOPBIE ACIIEKTBI COBEPIHEHCTBOBAHUS 3AKOHOJATEJIbBCTBA
O IMTPOTUBOJAEACTBHUIO HACUJINIO B CEMBE

B. M. Kosanes, M. A. 'opnocmaesa

Moecunesckuii uncmumym Munucmepcmea enympennux doen Pecnyonuxu benapyce,
Pecnyonuxa benapyco

AHHOTAIMA

CocTosiHME WHCTUTYTa CEMbU CIY)KHT OIHUM M3 OCHOBHBIX JIeMOrpaMuecKux MoKa3aTened HalMOHaIbHOM’
Oe3omacHOCTH JH000TO COBpEMEHHOro rocyaapcrsa. B To xe Bpems B PecnyOnuke bemapycs momainnee
HaCWINE SBIIETCS CEPbE3HBIM COLMANBHBIM BBI30BOM, OKA3BIBAIOIINM HETaTUBHOE BIMSHUE Ha CEMEUHYIO
cdepy. MccrnenoBanue mokaspIBacT, YTO CBOEBPEMEHHOE MpeceyeHrne KOH(IUKTOB, COBEPIIAEMbIX Ha TIOYBE
CeMEHHO-OBITOBBIX OTHOLICHHUH, MO3BOJIIET MPENOTBPATUTh TSDKKUE ITOCIEACTBUS, a TAKXKE BBIIBUTD JIUL,
HY)KJAIOMIUXCS B TPOQPUIAKTHIECKOM BO3JEHCTBUH. D(()EKTHUBHOCTh TAaKUX MEPONPHUATHIA B OOJIbIICH
CTETeHU 3aBUCUT OT YPOBHS Pa3BUTH COBPEMEHHOW HAI[MOHAIBHOM MpaBOBOM 0a3bl MO MPOTUBOJEHCTBHUIO
OBITOBOMY HAacWIIHIO. B CBsI3M ¢ 3TUM 00OCHOBBIBAETCS HEOOXOJUMOCTD MPUHSTHS €IMHOTO MTPABOBOTO aKTa,
KOTOPBI MO3BOJIMI Obl yperyaupoBaTh Psii AaKTyaJbHBIX Ha CETONHSIIHMHA JAEHb BOIPOCOB IO
NPOTUBOJEHUCTBUIO CEMEMHOIO HACUIIHSL.

KJIOQOUEBBIE CJIIOBA: o6e3onacnocmv;,  cembsi;,  Ovlmoseble  KOHQAUKMbL,  NPOGUIAKIMUKA,;
COBEPUIEHCTNBOBAHUE 3AKOHOOAMENILCMG, KOHYENYUSL.

JJII HUTUPOBAHMUMA: Kosanes, B. M. HekoTopble aclieKThl COBEpLICHCTBOBAHUS 3aKOHOAATENIBCTBA 10
MPOTHBOIEHCTBHIO Hacuinio B ceMbe / B. M. Kosanes, M. A. T'opuoctaesa // Bectuuk MI'VII. — 2019. —
Ne 2(27). — C. 145-151.

SOME ASPECTS OF IMPROVING LEGISLATION ON COUNTERING VIOLENCE
IN THE FAMILY

V. M. Kovalev, M. A. Gornostaeva
Mogilev Institute of the Ministry of Internal Affairs of the Republic of Belarus, Republic of Belarus

ABSTRACT

The state of the institution of the family is one of the main demographic indicators of national security of any
modern state. At the same time, domestic violence in the Republic of Belarus is a serious social challenge
that has a negative impact on the family sphere. The study shows that timely suppression of conflicts
committed on the basis of family and domestic relations, allows to prevent serious consequences, as well as
to identify persons in need of preventive action. The effectiveness of such measures largely depends on the
level of development of the modern national legal framework for combating domestic violence. In this
regard, the necessity of adopting a single legal act, which would allow to settle a number of topical issues on
combating family violence, is justified.
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