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ACCOPTUMEHT U TEXHOJIOI'A HOBbBIX BUJOB 3AMOPOXEHHBIX
®PYKTOBBIX COYCOB HA OCHOBE UEPHOI 1 KPACHOM CMOPOIUHBI

H. B. Camanxkoea, B. H. Tumodgpeesa, 10. C. Hazaposa

Moezunesckuii cocyoapcmeennblii yHugepcumem npooosorvcmsus, Pecnyonuxa berapyce

AHHOTALIMA

Beenenne. KproTexHomoruu mo3BoisiOT B MAaKCUMaJIbHOH CTEHNEHU COXPAHUTH OMOJIOTMYECKH AKTUBHBIC
BEIIECTBA MJIOJOOBOIIHOTO CHIPES. ACCOPTHMEHT MEPCIEKTUBHBIX HA PBIHKE IPOAYKTOB 310POBOTO MMUTAHUS
(PYKTOBBIX COYCOB B peclyONIMKe He Pa3BUT M3-3a OTCYTCTBHUS pelENnTyp U TexHojoruid. Hayunas 3agaua —
000CHOBaHUE aCCOPTHUMEHTA U TEXHOJIOTHH MPOU3BOJICTBA 3aMOPOXKEHHBIX (DPYKTOBBIX COYCOB M3 YEPHOU U
KpacHOW CMOPOJMHBI MECTHBIX COPTOB.

MarepuaJibl M MeTOABbI. SroJibl YepHOU U KPaCHOM CMOpPOAMHBI COpTOB «benopycouka» u «HeHarmsnnas,
BHIpaIlleHHbIC Ha TeppUTOpHMH MOTHIEBCKONH OONacTH; MIOpe, MOJy4YeHHBIE Ha WX OCHOBE. Srojbl
OnmanmmpoBan B Boae mnpu Temmeparype 70-75 °C B Teuenme 5-10 MuHYT. 3aMopakuBaHHE B
MIPOM3BOJCTBEHHBIX YCIOBUAX MNpH Temneparype mMuHyc 30 °C, MpoAomKUTENbHOCTh — 10 250 MHHYT.
Coychl XpaHWIH B TeYeHUE 3 MecsIeB NpH TeMieparype munyc 18 °C.

PesynabraTel. B mrope W3 4YepHOH CMOPOIAMHBI BBICOKOE conaep)kaHue BUTaMHHA C W aHTOIMAHOB
(135,0 1 267,0 mr/100 1), B cpaBHeHUH ¢ Tope u3 kpacHoi — 40,0 u 70,2 mr/100r. ConeprkaHre IEKTHHOBBIX
Bemecte — 1,1 u 0,8 % coorBerctBenHo. pH coycoB 3,04-3,09, uyto oOecreurBaeT BBICOKYIO
MHUKPOOHOJIOTHUECKYI0 CTa0MJIBHOCTh. B NPOM3BOACTBEHHBIX YCJOBUSX MPOLECC 3aMOPAXKHBAHUS
3aBeplIaeTcs 3a 120 munHyT. B rotoBeIX coycax cogepxanue ButamuHa C cocraBuser 15-64 % ot
CYTOYHOI MOTPeOHOCTH, B MIPOIIECCE XPAaHEHHUS €ro CO/EepKaHHe W COZCpKaHUe aHTOIMAHOB CHUYKAETCs Ha
3,5-7%

BuiBoabl. 3amoposkeHHbIE (HPYKTOBBIE cOychl «KpacHsblii urosb» Kk Msicy u «becnogoOHbI» K JecepTaM H3
MECTHBIX COPTOB KPacHOW M YE€pPHON CMOPOAMHBI XapaKTEePHU3YIOTCS BBICOKUM COJIEpPIKaHHUEM OMOJIOTHYECKU
AKTUBHBIX BEIIECTB M HMX COXPAaHAEMOCTBIO M BKYCOBBIMH TOKa3aTeNsIMH. ACCOPTHMEHT, PELEenTypbl U
TEXHOJIOTHsI PEKOMEHI0BAaHBI K OIIBITHO-TIPOMBILIICHHON anpoOaruy.

KJIIOUEBBIE CJIOBA: uepnocmopoounosoe niope;, KpacHOCMOPOOUHOBOe niope;,  peyenmypa,
@pyxkmoswiii coyc; 3amopadxcusanue; eumamur C; anmoyuanvl; pH.

JJIsA IUTUPOBAHMUMSA: Camankosa, H. B. ACCOPTMMEHT M TEXHOJOTHS HOBBIX BHJOB 3aMOPO’KEHHBIX
(GpyKTOBBIX COYCOB Ha OCHOBE 4epHOW M Kpachoil cmopoauusl / H. B. CamankoBa, B. H. Tumodeesa,
10. C. Hazapoga // Bectauk MI'VII. — 2020. — Ne 1(28). — C. 3-11.

ASSORTMENT AND TECHNOLOGY FOR NEW TYPES OF FROZEN BLACK AND RED
CURRANTS FRUIT SAUCES

N. V. Samankova, V. N. Timofeeva, Yu. S. Nazarova

Mogilev State University of Food Technologies, Republic of Belarus

ABSTRACT
Introduction. Cryotechnologies make it possible to retain biologically active substances of fruit and
vegetable raw materials to the maximum extent. The assortment of high-potential fruit sauces on the health
food market is not developed in the republic due to the lack of recipes and technologies. The scientific task is
to justify the assortment and production technology for frozen fruit sauces from black and red currants of
local varieties.




CopepxaHue

Materials and methods. Black and red currant berries of varieties «Belorusochka» and «Nenaglyadnaya»
grown in the territory of Mogilev region; puree produced from them. Berries were blanched in water at a
temperature of 70-75 °C for 5-10 minutes. Freezing was realized in a production environment at a
temperature of minus 30 C for up to 250 minutes. Sauces were stored for 3 months at a temperature of minus
18 °C.

Results. Blackcurrant puree has a high content of vitamin C and anthocyanins (135.0 and 267.0 mg /100 g)
in comparison with pureed red currant — 40.0 and 70.2 mg / 100g. The content of pectin substances amounts
to 1.1 and 0.8 %, respectively and the pH level of sauces ranges from 3.04 to 3.09, thus ensuring high
microbiological stability. In a production environment the freezing process is completed in 120 minutes. In
finished sauces the content of vitamin C is 15-64 % of the daily requirement and during storage its content
and that of anthocyanins is reduced by 3.5-7 %.

Conclusions. Frozen meat fruit sauces «Red July» and desserts sauces «Incomparable» obtained from local
varieties of red and black currants are characterized by a high content of biologically active substances and
keeping qualities as well as taste. Assortment, recipes, technology are recommended for pilot testing.

KEY WORDS: blackcurrant puree; redcurrant puree; recipe; fruit sauce; freezing; vitamin C;
anthocyanins; pH.

FOR CITATION: Samankova N.V., Timofeeva V. N., Nazarova Yu. S. Assortment and technology for
new types of frozen black and red currants fruit sauces. Bulletin of Mogilev State University of Food
Technologies. — 2020. — No. 1(28). — P. 3-11. (in Russian).

Taoa. 1. PU3MKO-XUMHUECKUE OKA3aTEIN KaueCcTBa MI0PE U3 YEPHOU U KPACHON CMOPOIUHBI
Table 1. Physico-chemical quality indicators of black and red currants puree

Puc. 1. PenentypHslii coctaB coyca «KpacHbIi HIOTBY K MSCY
Fig. 1. «Red July» sauce recipe composition for meat

Puc. 2. PenienitypHbIii coctaB coyca «becnojo0HBIIN K lecepTam
Fig. 2. «Incomparable» sauce recipe composition for desserts

Tao6a. 2. OU3NKO-XUMHUYECKHE TOKa3aTeNId PPYKTOBBIX COYCOB
Table 2. Physical and chemical parameters of fruit sauces

Puc. 3. lunamuka 3amopakuBanus coyca «KpacHbIi HIONB» K MSICY B MOPO3WIBHON KaMmepe
Fig. 3. The dynamics of freezing meat sauce «Red July» in a freezing chamber

Puc. 4. lunamuka 3amopakuBanus coyca «becrofo0HbIN» K ecepTaM B MOPO3IIBLHOM KaMepe
Fig. 4. The dynamics of freezing dessert sauce «Incomparable» in a freezing chamber

Tao6a. 3. Pu3nKo-XUMHUYECKIE TOKAa3aTEeNI 3aMOPOKEHHBIX ()PYKTOBBIX COYCOB
Table 3. Physical and chemical parameters of frozen fruit sauces

Tab6a. 4. MukpoOronornyeckue oKazaTell 3aMOPOKEHHBIX (PPYKTOBBIX COYCOB
Table 4. Microbiological indicators of frozen fruit sauces
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COBEPHIEHCTBOBAHUME TEXHOJIOI'MHX ITIOJIYYEHUMA KOHIIEHTPATA
KBACHOI'O CYCJIA C OPUTUHAJIBHBIM APOMATHYECKHUM ITPOPUJIEM

E. A. Ileo

Moeunesckuti eocydapcmeennulil yHugepcumem npooosonscmaust, Pecnybauxa berapyco

AHHOTAIIUA

BBenenue. CymecTByromniie TEXHOJIOTHN IONydeHUs: KoHIeHTpaTa kBacHoro cycia (KKC) cmepxkwupator
pa3BUTHE aCCOPTHMEHTA XJIEOHOTO KBaca B CErMEHTE BOCTPEOOBAHHBIX Ha PHIHKE HAIUTKOB 30POBOIO
nutanus. Hayunas 3amada — coBepuieHcTBOBaHue TexHojoruu nonydenusi KKC Ha ocHoBe ontumusanuu
PELENTYPHOrO0 COCTaBa 3achllli MPH MOJYyYEHUH KBACHOTO Cycja W MCKIIOYEHUS SK30T€HHBIX ()ePMEHTHBIX
IpenapaToB MUKPOOHOTO NMPOUCXOXKACHUS, a Takxke oborameHue coctaa KKC OGuonornuecku neHHbIMH
KOMIIOHEHTaMH HaTypallbHOTO MPSHO-apOMaTUYECKOTO CBIPhs, YTO TO3BOJISIET co3/aTh HOBbIe Buabl KKC ¢
OpPUTMHATILHBIMH OPTAaHOJICTITHUYECKUMH CBOWCTBAMU M BHICOKOW OMOJIOTHYECKOH IEHHOCTBIO.

Marepuajnbl M MeTOAbl. 3C€pHOBBIC KYJIBTYphl OCJIOPYCCKOM CEIEKUMH: POXb, TPHUTHKAJIE, OBEC
roio3epHsii, mienuia (copra «IlyxoBuaHkay, «AHTOCE», «BaHapoyHik», «PocTaHb»), COIO0A SUYMEHHBIN
nuBoBapeHHbiii  (OAO «benconon»), MyckatHeiii opex (Myristica) u umOupp cBexwuid (Zingiber),
(epMeHTHBIEC Tpenaparsl aMUWJIOIUTHYECKOTO M LEJUIONIOTUYECKOro CIeKTpa AeiictBus. B pabore Oblim
HCTIOJIb30BaHb! OOIEIPUHSTHIE METOABI ONIPEAEIICHNUS TIOKa3aTeNeil KauecTBa Iyl KOHKPETHOTO BUJA ChIPhS,
oy (haOpUKaTOB M TOTOBOW MPOIYKIINH.

PesyabTaThl. ONTHMU3UPOBAH COCTAB 3aCHIIM 3€PHONPOAYKTOB IPH MOJYyYEHUH KBACHOTO Cycja: prKaHON
¢depmentupoBannslii conon — 30 %, pxanoil HedepmerTupoBannblid conon — 10...15 %, sumenHsIH conox
nuBoBapeHHbid — 35...40 %, mmennynsiii conon — 10...35 % , oBcsnoit comox — 10...20 %, 4TO MO3BOJISET
WCKJIFOUUTh PUMEHEHHUE SK30TE€HHBIX (PEPMEHTHBIX MPENapaToB U CHU3UTH TEMIIEPATypPy TEPMOOOPaOOTKU
KKC. MakcumansHOe COXpaHEHHE apOMaTHYECKUX (ppakimii MycKaTHOTO opexa U MMOMpPs 0O0ecriednBacT
WCIIONIb30BaHNE WX B BHUJAE BOJHO-CIIMPTOBOTO HACTOA C COOTHOIIEHHWEM CBIphE:dKCTpareHt — 1:5 g
MycKaTHOTo opexa, 1:10 s umoups.

BeiBoabl. PazpaboranHele 0a30Bble COOTHOLICHUS PELENTYPHBIX KOMIIOHEHTOB KBAaCHOIO cycia,
TEXHOJIOTHUECKHE MapaMeTpbl BEICHHUS Mpolecca, Clocod BKIIOUEHHS MPSIHO-apOMATHYECKOTO CHIPbS B
TexHojoruueckyro cxemy nonydenuss KKC, mo3BomsioT cyniecTBeHHO yiay4muTh kadecTBo roroBoro KKC u
XJIEOHOTO KBaca Ha €ro OCHOBE M PACHUIMPSAIOT HAYYHO-TIPAKTHUECKHE OCHOBBI TEXHOJOTHH MX MOTyYEHHS.
TexHonorus peKOMEHJOBaHa JUIS  ONBITHO-IPOMBIIIJICHHOW ampoOamuy, Tak Kak He Tpelyer
JIOTIOJTHATENILHOTO 000PY/IOBaHUS M JPYTHX KAIHUTAIBHBIX 3aTPaT.

KJIIOYEBBIE CJIOBA: xneOnvui xeac, KoHyeHmMpam KEACHO20 CYCId;, DPICAHOU (hepMeHMUPOSaHHblll
CONOO; PAHCAHOU HedepMEeHMUPOBAHHBIN CON00; NULEHUYHBIL CON00, 08CAHOU CON00; UMOUPL, MYCKAMHbLU
opex.
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IMPROVEMENT OF THE TECHNOLOGY FOR PRODUCING KVASS WORT
CONCENTRATE WITH ORIGINAL AROMATIC PROFILE

E. A. Tsed

Mogilev State University of Food Technologies, Republic of Belarus

ABSTRACT

Introduction. The existing technologies for producing kvass wort concentrate (KWC) restrain the
development of the bread kvass assortment in the segment of healthy food drinks that are in demand on the
market. The scientific task is to improve KWC production technology based on optimization of the recipe
composition of the malt charge when obtaining kvass wort and excluding exogenous enzyme preparations of
microbial origin, as well as to enrich KWC composition with biologically valuable components of natural
spicy-aromatic raw materials, which makes it possible to create new new types of KWC with original
organoleptic properties and high biological value.
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Materials and methods. Cereals of Belarusian selection: rye, triticale, naked oats, wheat (varieties
«Pukhovchanka», «Antos», «Vandrounik», «Rosta»"), brewing barley malt (JSC «Belsolod»), nutmeg
(Myristica) and fresh ginger (Zingiber), enzyme preparations of amylolytic and cellolytic activities.
Generally accepted methods for determining quality indicators for a specific type of raw materials, semi-
finished products and finished products were used in the work.

Results. There was optimized the composition of grain products malt charge in the production of kvass wort:
fermented rye malt — 30 %, unfermented rye malt — 10...15 %, brewing barley malt — 35...40 %, wheat malt —
10...35 %, oat malt — 10..20 %, which makes it possible to exclude the use of exogenous enzyme
preparations and to lower the temperature of KWC heat treatment. The maximum preservation of aromatic
fractions of nutmeg and ginger ensures their use in the form of a water-alcohol infusion with a raw material:
extractant ratio — 1: 5 for nutmeg, 1:10 for ginger.

Conclusions. The developed basic ratios of recipe components of kvass wort, technological parameters of
the process, method of introducing spicy-aromatic raw materials in the technological scheme for KWC
production can significantly improve the quality of the finished KWC and bread kvass thus produced, and
expand the scientific and practical foundations of the technology for their production. The technology is
recommended for pilot industrial testing, as it does not require additional equipment and other capital costs.

KEY WORDS: bread kvass; kvass wort concentrate; rye fermented malt; unfermented rye malt; wheat
malt; oat malt; ginger; nutmeg.
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INPUMEHEHHUE OBPABOTAHHOI'O KOMIIVIEKCOM OPTAHUYECKHUX KHCJIOT
PXKAHOI'O COJIOJA B TEXHOJIOI'NN KBACA

10. I0. Munanep, O. B. I'onyo, A. A. Opnoe

Cubupcxui yHueepcumem nompebumenvckol koonepayuu, Poccutickas ®edepayust

AHHOTANUS

BBenenne. AKTyanbHBIM B TMBOOE3aJIKOTOIBHOM OTPACIIH, B YACTHOCTH TP MPOU3BOJICTBE KBaca, SBISIETCS
peanu3anys TEXHOJOTHYECKOTO MOJXO0/a, HalpaBlIEeHHOTO Ha (OPMHUPOBAaHHE 3aJaHHBIX KayeCTBEHHBIX
XapaKTePUCTUK 3E€PHOBOTO ChHIPhSl M HAMUTKOB, YTO OMPENESNIMIO IIelb uccienoBanus. Hayunas 3amaya —
MpakTHIeckoe 000CHOBaHUE UCTIONB30BaHUA 00Pa0OTaHHOTO OPTaHUYECKUMH KUCIIOTaMH PXKaHOTO CONo/a B
TEXHOJIOTHH KBaca.

Martepuanbl U MeToabl. Poxxb B Tpoliecce coloopamieHus 00padaThiBald KOMILICKCOM OPTraHHMYSCKHUX
KHCIIOT (CMECh 0-KETOTITyTapOBOH, SIHTAPHOH, IMMOHHOM, SI0JI09HO# 1 (pyMapoBON KHCIIOT) B KOHIIEHTPALIUN
10-9 monb/mM° B TedeHne 6 4acoB mpH TemmepaType Bombl 16—17 °C.

PesyabTaThl. O0paboTKa PrKU KHCIOTAaMH aKTHBH3UPYET MPOILIECC CONOAOpaIeH s, yBeauunBaet Ha 17,0 %
AMUJIOJIUTHYCCKYIO U IUTOJUTUYECCKYI0 aKTUBHOCTH COJIOJA, CHHDKACT COJICPIKAHWE B HEM IEIUTIONIO3BI U
remutnennonossl Ha 34,0 u 24,6 % cootBercTBeHHO, yBenuuuBaeT Ha 11,0 % comepikanne aMUHOKHUCIIOT.
l'oToBBIH KBac XxapakTepus3yeTcsl BBICOKUMHU OPTraHOJENTUYECKUMH MOKa3aTeIsIMH, OBBIIIEHHBIM B 2,1 pa3a
coJiep>kKaHueM aMHUHOKHCIIOT B CPABHEHUH C KBACOM HA OCHOBE KJIACCHYECKOTO ChIPhSI.

BuiBoabl. BrepBoie  000cHOBaHAa  I1eNeCOOOPAa3HOCTh  WCIONB30BAHUS B TEXHOJOTMH  KBaca
HEe(EPMEHTUPOBAHHOTO COJIOAa W3 00pabOoTaHHOTO Ha CTAaJUHM 3aMauyWMBaHHS 3€PHA PXKH KOMILICKCOM
OpPraHMYEeCKHX KHUCIIOT, yJyacTByrommx B 1ukie KpeOca. TexHomorus peanusyercs: 6€3 AOMOTHUTEIBHBIX
KalTUTabHBIX 3aTpaT W PEKOMEHIYyeTCs Ui BHEJPEHWS Ha JCHCTBYIONIMX COJOJOBCHHBIX U
MMBOOE3AJTKOTOJIBHBIX TPEANPUATHIX.

KJIIOUEBBIE CJOBA: «ksac, powcanou HegepMeHMUpOSanHulil CON00; Op2aHUYecKue KUCiomol,
epmenmamuenas akmueHOCMyb, NUWEBAsl YEHHOCHb.

JJIS1 TUTUPOBAHMSI: Muuep, 0. 10. [IpumeHnerne 06pab0oTaHHOTO KOMIUIEKCOM OpPraHUYECKUX
KHCIIOT P?KaHOTO CoJoAa B TexHoJoruu ksaca / 0. FO. Mumnep, O. B. I'ony6, A. A. Opnos // BectHuk
MI'VII. — 2020. — Ne 1(28). — C. 22-30.

USE OF ORGANIC ACID-TREATED RYE MALT IN KVASS TECHNOLOGY
Yu.Yu. Miller, O. V. Golub, A. A. Orlov

Siberian University of Consumer Cooperation, Russia

ABSTRACT

Introduction. The purpose of the research is determined by the fact that the use of a technological approach
aimed at the formation of set quality characteristics of grain raw materials and drinks is acute in the beer and
soft drinks industry. The research task lies in practical justification for the use of rye malt treated with
organic acids in kvass technology.

Materials and methods. Rye in the process of malting was treated with a complex of organic acids (a
mixture of a-ketoglutaric, succinic, citric, malic and fumaric acids) at a concentration of 10-9 mol/dm?® for
6 hours at a water temperature of 16-17 °C.

Results. Treating rye with acids activates the process of malting, increases the amylolytic and cytolytic
activities of malt by 17.0 %, reduces the content of cellulose and hemicellulose in it by 34,0 and 24,6 %,
respectively, and increases the content of amino acids by 11.0 %. Ready-made kvass is characterized by high
organoleptic characteristics, increased content of amino acids by 2.1 times in comparison with kvass based
on classical raw materials.

Conclusions. For the first time, the feasibility of using unfermented malt in kvass technology from processed
at the stage of soaking rye grain with a complex of organic acids involved in the Krebs cycle is substantiated.
The technology is implemented without additional capital costs and is recommended for introduction at
operating malt and beer and non-alcoholic enterprises.
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Puc. 1. 3sMeHeHne aMUIIOJIATHYECKON aKTUBHOCTH 3C€pHA IIpH MPOU3BOJACTBE PXKAHOTO
He(epPMEHTUPOBAHHOTO COJ0AA
Fig. 1. Changes in the amylolytic activity of grain in the production of rye unfermented malt

Puc. 2. Usmenenune III/ITOJII/ITH‘JCCKOﬁ AKTUBHOCTH 3€pHa IIpHU NPONU3BOJCTBC PIKAHOT'O
He(pepMEHTHPOBAHHOTO COJIOA
Fig. 2. Changes in the cytolytic activity of grain in the production of rye unfermented malt

Tabu. 1. KauecTBeHHBIC MOKA3aTENIN PIKAHOTO He(hepPMEHTHPOBAHHOTO COJI0 A
Table 1. Quality indicators of rye unfermented malt

Tao.. 2. KauecTBeHHBIE ITOKA3aTEIN KBaca
Table 2. Quality indicators of kvass
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OIIEHKA KAYECTBA MSICA HAJIUMA (LOTA LOTA (LINNAEUS))
BACCEHHA p. EHUCEM

A. A. I'neooe

Bumebckas opoena «3nax Houéma» 2ocyoapcmeennasn akademus 8emepuHapHol MeOuyuHbol,
Pecnybauxa Benapycs

AHHOTANIUA

BBenenue. HaouMm mmpoko pacrpocTpaneH BO BCEX BOJOeMaxX aKBaCUCTEMBI Oacceiina p. Exnunceii: ocHOBHOE
pycio, MpUIaTOYHBbIE BOJAOEMBI — PEKH, NMOWMEHHBIE U MAaTEpUKOBBIE 03€pa, BOJOXPAHWIMIIA. SIBiseTcA
00BEKTOM WHTEHCHUBHOTO MPOMBICIIA JIJIsl TPOU3BOCTBA MUIIEBOM NMpoAyKuuK. Ho kauecTBo Msica HalmMa He
OLIEHEHO, Hay4Hasl HH()OpMALHKs O €T0 MOTPEOUTENbHON LIEHHOCTH OTCYTCTBYET.

Matepuanst 1 Metoabl. OTOOp MPOO OCYIIECTBIISUIM HA MPOMBICIOBBIX TOYKax B HU30BBsIX p. EHmcei.
KadecTBo oleHMBamM MO0 KOMIUIEKCY IOKa3aTeJeld 3HEpreTHYecKoi, Ononormueckoi, (hU3NOIOrmyecKoi
LEHHOCTU ¥ OMOJIOTNYECKON YCBOSIEMOCTH.

Pe3yabTaThl. YCTaHOBIEHO CpemHee cojlepkaHue Oenmka W xkupa B Msce Hammma — 85,90+0,43 u
1,11+0,01 /100 r. KauectBeHHbrii GenkoBeIii mokasatensb (12,8), amuHOKHCIOTHBIH ckop (76,95 %) —
XapakTepPU3YIOT OTHOCHTENBHO BBICOKYIO OHMOJIOTHYECKYI0 LEHHOCTh CpeAu Msca ApPYyrux psio.
[TpeobnagaroT HEHACHIIICHHBIC KUPHBIE KUCIOTHI (OTHOILIEHHEe MX K HacwimeHHbIM — 1,23). ComepikaHue
BUTAaMUHOB — 115,85 wmr/kr, ocobeHHO Bhicokoe BuTammHa J| (106,7 Mr/kr). B MuHepajibHOM cOCTaBe
npeooafarT Kanui, Gochop 1 HaTpUi.

BeiBoabl. [IpomeiimenHoe peIO0OIOBCTBO HanmmMa B OacceitHe p. EHmcell sBIseTCS MEpCHEKTUBHBIM IS
Pa3BUTHS MECTHBIX IPOJOBOJBCTBEHHBIX DPECYpPCOB C YYETOM BBICOKOH NHIIEBOH M OHMOJIOrMYECKOM
OEHHOCTH €ro Msica. HOJIy‘-ICHHbIC COOTBCTCTBYIOIIME KOJHMYCCTBCHHBLIC OLCHKU PCKOMCHIAYIOTCA JIid
TOBAPOBEIHO-TEXHOJIOIMYECKOTO COMPOBOXKIACHUS 3TON AEATEBHOCTH.

KJIIOUEBBIE CJIOBA: wmsco nanuma, nuwesas yewnocms, Enuceil; pvl6oio8cmeo; amuHOKUCIOMbL,
JICUPHBIE KUCTOMBL, GUMAMUHBL, MUHEPATIbHbIE eleCmBd.

JUISIMATAPOBAHMSI: Tuenos, A. A. Orenka kadectBa Msca Hamuma (Lotalota (Linnaeus)) Gacceitna
p. Enuceit/ A. A. I'nenos /Bectank MI'VII. — 2020. — Ne 1(28). — C. 31-39.

QUALITY ASSESSMENT OF BURBOT FLESH (LOTA LOTA (LINNAEUS)) FROM
YENISEY BASIN

A. A. Gnedov
Vitebsk State Academy of Veterinary Medicine, Republic of Belarus

ABSTRACT

Introduction. Burbot is widespread in all reservoirs of the aquasystem of the Yenisey river basin: main channel,
secondary surrounding reservoirs - rivers, floodplain and continental lakes, water reservoirs. It is a targeted fish
for intensive fishing to be used in the production of food products.However, the quality of burbot flesh is not
examined and scientific data on its use value are not available.

Materials and methods. Sampling was carried out in the fishing areas of the Yenisey river lower reaches.
A number of indicators of energy, biological, physiological value and biological digestibility were used to
evaluate flesh quality.

Results. The average protein and fat content in burbot flesh was found to be 85.90 + 0.43 and 1.11 + 0.01 g/100 g.
High-quality protein index (12.8) and amino acid rate (76.95 %) characterize a relatively high biological value of
burbot in comparison with other fishes. Unsaturated fatty acids predominate, their ratio to saturated ones being
1.23. The content of vitamins amounts to 115.85 mg/kg and it is particularly rich in vitamin D (106.7 mg/kg).
Potassium, phosphorus and sodium are uppermost minerals.

Conclusions. Industrial burbot fishing in the Yenisey river basin is promising for the development of local food
resources, taking into account high nutritional and biological value of its flesh. The obtained quantitative
estimates are recommended to be used for merchandising and technological support of these activities.
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minerals.
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Ta6u. 1. Bpems xpanenuns Hamnma HU30BUN OacceiiHa p. EHuceil Ha OTKPBITOM BO3IyXeE, 4
Table 1. Storage time of burbot from the Yenisey lower reaches in the open air, h

Taba. 2. Cpegauii MpOMBICTIOBBIA pa3Mep M Macca HalluMa HU30BHH Oaccelina p. Exuceit
Table 2. Average commercial size and weight of burbot from the Yenisey lower reaches

Taba. 3. MaccoBslii cocTaB HaJluMa HU30BHI Oacceiina p. Exnuceit, %
Table 3. Weight composition of burbot from the Yenisey lower reaches, %

Tabu. 4. Conepskanue Oemka, )KUpa U 30JIbHBIX 3JIEMCHTOB B MsICE HAIMMa HU30BHi Oaccelina p. Enuceit
Table 4. Content of protein, fat and ash elements in the flesh of burbot from the Yenisey lower reaches

Tabu1. 5. AMUHOKHCIIOTHBIN COCTaB Msica HaJlMMa HU30Bul Oacceiina p. Enuceit, r/100 r 6enka
Table 5. Amino acid composition of the flesh of burbot from the Yenisey lower reaches, g/100 g protein

Ta6a. 6. AMUHOKMCIIOTHBIN CKOp Msica HalIMMa Hu30Bul Oacceiina p. Exnnceit
Table 6. Amino acid score of the flesh of burbot from the Yenisey lower reaches

Ta6u. 7. ConepikaHue >KUPHBIX KUCIIOT B MsICE HaJTMMa HU30BUH Oacceitna p. Enuceit, 1/100 r
Table 7. Fatty acids content of in the flesh of burbot from the Yenisey lower reaches, g/100 g

Tao.. 8. Copepkanre BATAMHHOB B MsCE HaJIMMa HU30BUH Oacceiina p. Enuceit, Mr/kr
Table 8. Vitamins content in the flesh of burbot from the Yenisey lower reaches, mg/kg

Taou. 9. Coneprxanue Makpo- 1 MUKPOAJIEMEHTOB B Msice HAJIMMa HU30BUiA OacceiiHa p. Ennceid, mr/kr
Table 9. Macro- and microelements content in the flesh of burbot from the Yenisey lower reaches, mg/kg
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OIIEHKA KAYECTBA MSICA IIYKH (ESOX LUCIUS (LINNAEUS))
BACCEHHA p. EHUCEM

A. A. I'neooe

Bumebckas opoena «3nax [louémay cocyoapcmeennas akademusi 6emepuHapHoll MeoOuyuHsl»,
Pecnybauxa Berapyce

AHHOTANIUA

BBenenmne. 3anacel myku B Oacceiine p. EHnceil mO3BONISIOT 3HAYMTENFHO YBEJIIMYUTH €€ BBUIOB B IEINAX
MPOMBIIIJICHHOTO PHIOOJIOBCTBA U MOMYYECHHUS MPOAYKTOB MHUTaHHA. BmecTe ¢ TeMm, kadecTBO Msica MECTHON
LIYKH HE OLIEHEHO, Hay4Hasi HH(popMauus o ee HOTPEOUTEIbHON [IEGHHOCTH OTCYTCTBYET.

Martepuanasl 1 MeToabl. OTO0p MPOO OCYIIECTBISUIM HA TPOMBICIOBBIX TOYKAaX B HU30BBAX p. EHHCEN.
KadecTBo omeHMBamM Mo KOMIUIEKCY IOKa3aTeJeld IHEpreTHYecKoi, Onomormuecko, (hU3NOIOrHYecKon
LEHHOCTU ¥ OMOJIOrNYECKON YCBOSIEMOCTH.

Pe3yabTaThl. YCTaHOBIEHO CpeqHee coiepkaHue Oelka W xupa B Msce mykud — 73,75+0,45 /100 T u
11,90+0,35 1/100 r. KauectBeHHbIM OenkoBbIf mokazareiab (12,1), amuHOKHCIOTHBIH ckop (88,1 %) —
XapakTepU3ylOT OTHOCHTENBHO BBICOKYIO OHOJIOTMYECKYIO IIEHHOCTh CpeAW Msica Jpyrux peio.
ITpeobnagaroT HEHACHINICHHBIC JKUPHBIC KHUCIOTHI (OTHOHmICHHE MX K HachimeHHbIM — 1,9). ComeprkaHue
BUTaMUHOB — 136,23 mr/kr, ocoOeHHO Bbicokoe — BuTamuHa JI (112,3 mr/kr). B MuHepambHOM cOCTaBe
peooiafarT Kamui, Gocdop, KaJbluH, )KeIe30 U [IUHK,

BeiBoabl. IlpombiiienHOEe pRIOONOBCTBO HIyKW B OacceitHe p. EHuceil sBiseTcs MEPCIEKTUBHBIM IS
Pa3BUTHSA MECTHBIX IPOJOBOJBCTBEHHBIX PECYPCOB C YYETOM BBICOKOM IMINEBOW M OHMOIOTHYECKON
LeHHOCTH ee MsAca. llodydeHHble COOTBETCTBYIOIIME KOJUYECTBEHHBIE OLIEHKH PEKOMEHAYIOTCS s
TOBapOBEAHO-TEXHOJIOTHUYECKOTO COIPOBOKICHUS ITON AEATEIHHOCTH.

KJIIOUEBBIE CJOBA: wsaco wyku, nuwesas yennocms, Enuceil;, pvloonoscmeo, amuHOKUCIOMbL,
JICUPHbIEe KUCIOMbL, BUMAMUHDL, MUHEPATbHbIE 8elleCmad.

JJISI TUTUPOBAHMS: Taenos, A. A. Onenka kauectBa msca mryka (Esoxlucius (Linnaeus)) 6acceiina
p. Enuceit/ A. A. I'nenos//Bectauk MI'VII. — 2020. — Ne 1(28). — C. 40-48.

QUALITY ASSESSMENT OF PIKE FLESH (ESOX LUCIUS (LINNAEUS)) FROM
YENISEY BASIN

A. A. Gnedov
Vitebsk State Academy of Veterinary Medicine, Republic of Belarus

ABSTRACT

Introduction.Pike stocks in the river basin Yenisei can significantly increase its yield for industrial fisheries
and used for food production. At the same time, the quality of the flesh of the local pike was not evaluated;
scientific information on its use value is not available.

Materials and methods. Sampling was carried out in the fishing areas of the Yenisey river lower reaches.
A number of indicators of energy, biological, physiological value and biological digestibility were used to
evaluate flesh quality.

Results.The average protein and fat content in pike flesh was found to be 73.75 + 0.45 ¢/100g and
11.90 + 0.35 g/100g. High-quality protein index (12.1) and amino acid rate (88.1 %) characterize a relatively
high biological value of pike in comparison with other fishes. Unsaturated fatty acids predominate, their ratio
to saturated ones being 1.9. The content of vitamins amounts to 136.23 mg/kg, and it is particularly rich in
vitamin D (112.3 mg/kg). Potassium, phosphorus, calcium, iron and zinc are uppermost minerals.
Conclusions. Commercial pike fishing in the Yenisey river basin is promising for the development of local
food resources, taking into account high nutritional and biological value of its flesh. The obtained
guantitative estimates are recommended to be used for merchandising and technological support of these
activities.

KEYWORDS: pike flesh; food value;Yenisey; fishing industry; amino acids; fatty acids; vitamins;minerals.




CopepxaHue
FOR CITATION: Gnedov A. A. Quality assessment of pike flesh (Esox lucius (Linnaeus)) from
Yenisey basin.Bulletin of Mogilev State University of Food Technologies. — 2020. — No. 1(28). — P. 40-48.
(in Russian).

Ta6u. 1. Bpems xpanenus myku Hu30BHN O6acceiina p. EHuceit Ha OTKPBITOM BO3IyXe, 4
Table 1. Storage time of pike from the Yenisey lower reaches in the open air, h

Ta6u. 2. CpenHuii IPOMBICIIOBBIA pa3Mep U Macca IIyKH HM30BHHU OacceiiHa p. Enuceit
Table 2. Average commercial size and weight of pike from the Yenisey lower reaches

Tao.. 3. MaccoBblil cocTaB IyKu HU30BUH Oaccelina p. Enunceit, %
Table 3. Weight composition of pike from the Yenisey lower reaches, %

Tao6a. 4. Coneprxanne Oenka, )Kupa U 30JIbHBIX 3JIEMEHTOB B Msice ITYKH HU30BU Oacceitna p. Enuceit
Table 4. The content of protein, fat and ash elements in the flesh of pike from the Yenisey lower reaches

Tabu1. 5. AMUHOKHCIIOTHBINM COCTaB Msca IIyKH HU30BUM Oaccelina p. Enuceit, /100 T 6enka
Table 5. Amino acid composition of the flesh of pike from the Yenisey lower reaches, g/100 g protein

Ta6a. 6. AMUHOKUCIIOTHBIN CKOp Msica IYKH HU30BHiA Oacceitna p. Enuceit
Table 6. Amino acid score of the flesh of pike from the Yenisey lower reaches

Tao6a. 7. ComeprkaHue )KUPHBIX KUCIOT B MsICe KN HU30BU Oacceiina p. Enuceit, r/100 T
Table 7. Fatty acids content of in the flesh of pike from the Yenisey lower reaches, g/100 g

Tabu. 8. ConeprkaHre BUTAMMHOB, MaKpO- U MUKPORJIEMEHTOB B MsiCe IIIyKH HU30BUH OacceiiHa
p. Enuceit
Table 8. Macro- and microelements content in the flesh of pike from the Yenisey lower reaches, mg/kg
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KAYECTBO ITPOMBIIIVIEHHBIX KOMBUKOPMOB JIs1 OCETPOBbBIX Pblb
N COXPAHEHME B HUX METHOHHUHA I1PU DKCTPYJIUPOBAHUU

/K. B. Komakl, JI. B. Pymuanz, A. 3. Kowax*

1 .
PVII «Uncmumym pwvibHozo xoszaiicmeay, Pecnybnuxa benapyco,

2 . ’

Moeunesckuti 2ocydapcmeeHHulil yHugepcumem npooosorscmausy, Pecnyonuxa benapyco

AHHOTALNIUA

Beenenne. [l noBblIeHUsI B pecilyOiIMKe MPOLYKTUBHOCTH IIPOMBIIIJIEHHOTO PHIOOBOACTBA OCETPOBBIX
nopoJ pel0 TpeOyroTcs KOpMa C 3aJaHHBIM cocTaBoM Oenka. CBeleHuss 00 aMUHOKHCIOTHOM COCTaBe
KOMOUKOPMOB, HCIOJb3YEMbIX B HACTOSIIEE BPEeMs, NPOTHBOpPEUUBHl. [Ipu mpon3BOoACTBE OTEUECTBEHHBIX
KOMOUKOPMOB ~ HE  ONTUMH3MPOBAaHbl  TEMIIEPaTypHbIE  PEXHMbI  IpoLEecca  SKCTPYIUPOBAHUS,
o0ecreynBarone COXPaHHOCTh AMUHOKHCIIOT, B YaCTHOCTH METHOHHHA.

Matepuansl 1 MmeToabl. OOpa3ibl KOMOMKOPMOB 3apyOEKHOTO ITPOU3BOJICTBA — JIBa CTAPTOBBIX (Macca phi0
1o 50 1) u yeThlpe MPOAYKIMOHHBIX (Macca pbi0 50 T ¥ BBINIE), OTEYECTBEHHOTO — OJWH MPOAYKIIMOHHBIH.
OTKOpM PBIO OCYILIECTBISIICS B 1a0OPATOPHBIX YCIOBUIX B TEUCHUE TPEX MECSIIEB.

PesyabTaTbl. KauecTBO KOMOMKOPMOB OTEUECTBEHHOTO U 3apyOeKHOTO TPOU3BOJCTBA CYIIECTBEHHO
pasnuuarorcsi. Bricokoe (cBeime 50 %) conepikaHMe pacTUTENbHOTO Oelka B IIOCIEAHEM BBI3BIBAET
HapyleHHs: B paboTe BHYTPEHHUX OPraHOB PbIO, 0OCOOCHHO MEUCHH. Y CTAHOBJICHO, YTO METHOHUH, OJHA U3
OCHOBHBIX aMUHOKHUCIIOT JJIsl PBIO, KOTOPOH OOBIYHO HEJOCTaTOYHO B KOMOWKOpMe, Tepsiercst Ha 90 % mpu
TeMIeparype nporiecca 3kctpyaupoBanus 100 °C u Bolie.

3axioyenue. CKOPPEeKTUPOBaHa PELENTypa KOMOMKOpMa OTEYECTBEHHOTO MPOU3BOACTBA 10 COACPIKAHUIO
Oenka >KUBOTHOTO mpoucxoxkaeHus (ceeime 50 %). Ilpomecc SKCTpyaupoBaHUs KOMOMKOPMOB ISt
OCETPOBBIX PHIO C IETBI0 COXPAHEHUS CO/ICPKaHHUsI METHOHUHA CIIEAyeT TPOBOAUTH MPH TeMIIEpaTypax, He
npesblmaromux 90 °C.

KJIIOUEBBIE CJIOBA: ocemp, Kkombuxopm; amuHOKUCIOMbL; IKCMPYOUPOSAHUE; MEMUOHUH, 2TUKO2EH,
neuens.

JJISI HUTUPOBAHMUA: Komak, XK. B. KagecTBo npoMBIIIEHHBIX KOMOUKOPMOB ISl OCETPOBBIX PBIO U
COXpaHEHHWE B HUX METHOHMHA npu dKcTpyaupoBanuu / XK. B. Komak, JI. B. Pykman, A. 3. Komak //
Bectauk MI'YIIL. — 2020. — Ne 1(28). — C. 49-509.

QUALITY OF COMMERCIAL MIXED FEEDS FOR STURGEON AND RETENTION OF
METHIONIN IN THE FEEDS DURING EXTRUSION

Z. V. Koshak?, L. V. Rukshan?, A. E. Koshak!

'RUE “Fish Industry Institute”, Republic of Belarus
“Mogilev State University of Food Technologies, Republic of Belarus

ABSTRACT

Introduction. To increase the efficiency of industrial sturgeon farming in the republic trere is a need for
feeds with certain protein content. Information about the amino acid composition of the compound feeds
used at present is contradictory. Temperature conditions of the extrusion process that ensure the retention of
amino acids, methionine in particular, are not optimized in manufacturing of home produced compound
feeds.

Materials and methods. Samples of foreign manufactured compound feeds - two starting ones (fish weight
up to 50 g) and four productional ones (fish weight 50 g and more), samples of home produced compound
feeds — a productional one. Fish were fed in laboratory conditions for three months.

Results. The quality of home produced and foreign manufactured compound feeds greatly differs. High content
of vegetable protein (over 50 %) in the latter causes disturbances in the functioning of the internal organs of fish,
especially in liver. It was found that methionine, one of the basic amino acids for fish, which is usually
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insufficient in compound feed, is lost by 90 % at an extrusion temperature of 100 °C and higher.
Conclusions. The formula of home produced compound feed in terms of animal proteins content (over 50 %)
was modified. Extrusion process of compound feed for sturgeon should be carried out at temperatures not
exceeding 90 °C in order to retain the content of methionine.

KEYWORDS: sturgeon;compound feed; amino acids; extrusion; methionine; glycogen; liver.

FOR CITATION: Koshak Z. V., Rukshan L. V., Koshak A. E.Quality of commercial mixed feeds for
sturgeon and retention of methionin in the feeds during extrusion. Bulletin of Mogilev State University of
Food Technologies. — 2020. — No. 1(28). — P. 49-59 . (in Russian).

Ta6u. 1. [TokazaTenu kayecTBa UCCIICAYEMBIX 00pa3IloB KOMOUKOpMa
Table 1. Indicators of the quality of the compound feed samples under study

Tab6.1. 2. AMHHOKHCIIOTHBIN CKOP MPOAYKIIHOHHBIX KOMOHKOPMOB JUTST OCETPOBBIX PhIO (00pasisr Ne 1-7)
Table 2. Amino acid score of productional compound feeds for sturgeon (samples No. 1-7)

Puc. 1. BHenHuit BUI IEYSHU OCETPOBBIX PBIO NP KOPMIICHUN HecOaTaHCHPOBAHHBIMHU

10 aMHHOKHUCIIOTHOMY COCTaBY KOMOMKOpMaMHU
Fig. 1. Appearance of the liver of sturgeon when fed with unbalanced in amino acid composition
compound feed

Tao6a. 3. Unaekc neyeHn oceTpoBbIX PhIO, BEIpAIIEHHBIX Ha KOMOUKopMax (00pasisl Ne 1-6), n
coJiep>KaHusl TIIMKOTeHa B niedeHu. [lepuon kopmiieHus uionb — aBryct 2019 r.

Table 3. Liver index of sturgeon fed with compound feeds (samples No. 1-6) and glycogen content in the
liver. Feeding period: July — August 2019

Tao6a. 4. lunamMiKa W3MEHEHUS] COCTOSHHUS TICUCHHU OCETPOBBIX PBIO MPH KOPMIICHUH OTEYEeCTBEHHBIM
koMOukopmoM (oOpazer Ne 7)

Table 4. Dynamics of changes in the liver of sturgeon when fed with home produced compound feeds
(sample No 7)

Taoa. 5. Copepkanne aMHHOKHCIIOT B COCTaBe KOMOMKOpMa MPY Pa3IMyHOMN TeMIeparype NpoayKTa
TI0CJIE AKCTPYIUPOBAHHUS
Table 5. Content of amino acids in compound feeds at different product temperatures after extrusion

Puc. 2. CBs3pb coepkaHusi METHOHMHA B KOMOUKOPME U TeMIIEpaTypbl SKCTPYIUPOBAHHUS
Fig. 2. Relationship between methionine content in compound feed and extrusion temperature
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KAYECTBO U COXPAHAEMOCTbDB KYJIMHAPHBIX COYCOB C MECTHbBIM
IIJIOJOOBOIHBIM CBIPBEM B COCTABE IIOCJIE TEPMOKOHCEPBAIIU
B YCJIOBUAX BJIM3KPUOCKOIIMYECKOI'O OXJIAYKAEHU A

T. M. Pvioaxoea, C. JI. Macanckuii

Moeunesckuti 2ocydapcmeennulii yHugepcumem npooosonvcmaus, Pecnybnuxa berapyco

AHHOTALMUA

Beenenne. AKTyanbHO Ui OpPTaHU3allMM COLMAIBHOTO NHTAHWUS PAa3BUTHE ACCOPTHMEHTA, IOBBIIICHUE
MOTPEOUTEIBHOM IEHHOCTH MPOIYKIINH, B YaCTHOCTH 3a CUET MCIOIb30BaHMsI KyIMHAPHBIX coycoB. OHAKO,
ACCOPTUMEHT KYJIHHApHBIX COYCOB C IUIOJOOBOIIHBIM CHIPHEM B COCTaBE OrpaHHYeH, He pa3padOTaHbI
TEXHOJIOTUM HX TPOU3BOJACTBA C YCJIOBHUEM oOOecreueHHs O€30IacHOCTH, HE OLIEHEHO KaudecTBO, YTO
OIIPEENINIIO HAYUHYIO 3a/1a4y UCCIICAOBaHMUS.

Marepuansl M MeToAbl. PerentypHble cOCTaBbl KyJIMHAapHBIX COYCOB Ha OCHOBE KpacHOro, 0Oesoro,
CMETAaHHOI'0, MOJIOYHOTO C HCIIOJIb30BAHHEM MECTHOTO IUIOJOOBOLIHOIO CHIPbS B BHAE MIOpe (MOPKOBB,
THIKBAa, CBEKJa CTOJIOBas, Kabauyok, Kamycra O€JOKOYaHHas, anblya, CMOpPOIUHA 4YepHas, psaOuHa
YepHOIUIOAHAas). MeTol TepMOKOHCEpBHpaUXU OIM3KPUOCKONMUYECKHM OXJIAXKACHHUEM IIPH TeMIIepaType
munyc 2+0,5 °C Ha npotskeHuu 30 CyToK.

Pe3ysabTaThl. YCTaHOBIIEHB! ONTHUMAJbHBIE KOHLEHTPALUHM MIOPE M3 HCCIEAYyEeMBbIX IUIOJOB M OBOLICH B
coctaBe coycoB (0T 5 1o 30 %) u ux M30UpaTeNBHOCTh B 3aBUCUMOCTH OT BHJA COycoB. MaccoBas 0
PACTBOPUMBIX THIIEBBIX W OHMOJOTHMYECKH aKTHBHBIX BEIIECTB B Miope konebmercs ot 3,5 mo 12,6 %.
CoxpaHseMOCTh COycOB 0€3 3HAYMMOT0 M3MEHEHHWs MHKPOOHOI oOceMeHeHHOCTH — 15 cyTok (Ha OCHOBE
6emoro) m 25 cyTtok (Ha ocHOBe KpacHOro), 30 CyTOK — M3MEHEHW OpPTaHOJCTITUYECKUX TOKa3aTeleH.
[Trope noa0KUTENBFHO BIUSIOT HA COXPAHAEMOCTh, 00JIaAat0T IPEAOTBPALLIAIOIIUM pacciauBaHue Y3PPEeKToM.
BeiBoabl. lcnonp3oBaHHE IUIONOOBOLIHBIX IIOPE B COCTABE KYJIMHAPHBIX COYCOB HEPCHEKTHBHO —
MO3BOJISIET PACIIMPUTh AaCCOPTHMEHT, IIOBBICUTH  IOTPEOMTENbHYIO LEHHOCTh. PeKoMeHIOBaHO K
HCTIOJIb30BaHMIO 17 pa3paboTaHHBIX peUENTYp W TEXHOJNOTMH. XpaHEHHE COYCOB B YCIOBHSX
ONMM3KPHOCKOIIMUECKUX TeMIepaTyp oOecrednBaeT BBICOKYIO O€30MacHOCTh MNpPU  LEHTPAIM30BAaHHOM
MIPOU3BOJCTBE.

KJIIOUEBBIE CJIOBA: xynunapusie coycel, niope-nouy@abpuxam; mepMOKOHCep8ayus Xoa000Mm,
NPONIOHSUPOBAHHBIE CPOKU XPAHEHUS, KAYECMB0,; COXPAHIEMOCb.

VIS HUTUPOBAHMUMSA: Pribakosa, T. M. KadecTBO 1 cOXpaHsI€MOCTh KYJIMHAPHBIX COYCOB C MECTHBIM
IUIOJJOOBOIIHBIM CBIPEEM B COCTaBe IOCJIE TEPMOKOHCEPBAlMM B YCIOBHAX OJIM3KPHOCKOIUYECKOTO
oxnaxnenus / T. M. PribakoBa, C. JI. Macanckuii // Bectank MI'VIL. — 2020. — Ne 1(28). — C. 6072 .

QUALITY AND STORABILITY OF CULINARY SAUCES MADE FROM
LOCAL FRUIT AND VEGETABLE RAW MATERIALS AFTER THERMAL PRESERVATION
UNDER NEAR-CRYOSCOPIC COOLING CONDITIONS

T. M. Rybakova, S. L. Masansky
Mogilev State University of Food Technologies, Republic of Belarus

ABSTRACT

Introduction. The development of assortment, increase in the use value of products is of high priority for the
organization of social catering, in particular, through the use of culinary sauces. However, the assortment of
sauces with fruit and vegetable raw materials in their composition is limited; ensuring safety production
technologies have not been developed; their quality has not been assessed. All these factors determined the
scientific task of the study.

Materials and methods. Recipe composition of culinary sauces on the basis of red, white, sour cream, milk
sauces with local fruit and vegetable raw materials in a pureed form (carrots, pumpkin, red beets, zucchini,
cabbage, cherry plum, black currant, chokeberry). Thermal preservation method of near-cryoscopic cooling
at a temperature of minus 2 + 0.5 °C for 30 days.

Results. The optimal concentration of pureed fruits and vegetables under study in the composition of the
sauces (from 5 to 30 %) and their selectivity depending on the sauce type were established. The mass
fraction of soluble nutritive and biologically active substances in the purees ranges from 3.5 to 12.6 %. The




CopepxaHue

storability of sauces without a significant change in microbial contamination amounts to 15 days (based on
white sause) and 25 days (based on red sauce) and 30 days without any changes in organoleptic indicators.
Purees favourably influence the shelf life as well as have an anti-delamination effect.

Conclusions.The use of fruit and vegetable purees in the composition of culinary sauces is promising
because it allows us to expand the assortment and to increase use value. 17 developed recipes and
technologies were recommended for the use. Storage of sauces under near-cryoscopic temperature conditions
ensures high degree of safety in a centralized production.

KEY WORDS: culinary sauces; semi-finished puree; thermal preservation by cold; extended shelf life;
quality; storability.
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Ta6u. 1. KauecTBeHHBIC MTOKa3aTeNH MOpe-moaydadpukaToB
Table 1. Quality indicators of semi-finished purees

Puc. 1. Pe3ynbpTarsl opraHoienTudeckoi OlleHKHU KyJIHMHAPHBIX COYCOB
Fig. 1. The results of organoleptic evaluation of culinary sauces

Tao6.. 2. PekomeHayemMoe KOMMYECTBO BHOCUMBIX TUIOI0OBOIIHEBIX MIOpe-10Ny()adpruKaToB A TPYIII
COYCOB

Table 2. Recommended amount of fruit and vegetable semi-finished purees to be added to the groups of
sauces

Taba. 3. PU3UKO-XUMHYECKUE TTOKa3aTEIN Ka4ecTBa COYCOB C IJI0IOOBOIIHBIMH ITIOpPE-
oty padpuKaTamMu
Table 3. Physico-chemical quality indicators of sauces with semi-finished fruit and vegetable purees

Puc. 2. U3menenue pH coyca 6emoro ¢ mope-nonydadpukatamu npu xpaHeHuu B ycnoBusix BKO
Fig. 2.Changes in the pH of the white sauce with semi-finished purees when stored under near-cryoscopic
cooling conditions

Puc. 3. U3menenue pH coyca kpacHoro ¢ mope-nionygadpukaramu npu xpaneHud B ycnosusax bBKO
Fig. 3. Changes in the pH of the red sauce with semi-finished purees when stored under near-cryoscopic
cooling conditions

Puc. 4. l3amenenne o0uieii KHCIOTHOCTH coyca Oenoro ¢ mope-nonydadpukaTaMu Mpu XpaHSHUH B
yenosmsix BKO

Fig. 4.Changes in the total acidity of the white sauce with semi-finished purees when stored under near-
cryoscopic cooling conditions

Puc. 5. V3menenue o0mielt KHCIOTHOCTH COyca KPacHOTO Miope-1oiyhadpuKaTaMu Mpu XpaHEHUH B
ycnoBusax BKO

Fig. 5. Changes the total acidity of the red sauce with semi-finished purees when stored under near-
cryoscopic cooling conditions

TaoJ. 4. MI/IKp06I/IOJ'IOFI/I‘leCKI/Ie TMOKa3aTeCJIM KauCCTBa KYJIMHAPHBIX COYCOB
Table 4. Microbiological quality indicators of culinary sauces
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CTABWJIBHOCTbH DMYJIbCUI HA OCHOBE KPACHOT O TAJIBMOBOI'O MACJIA 1
COXPAHAEMOCTDb B HUX BUTAMMHOB B IIPOIHECCE TEPMOOBPABOTKHU
BAPEHBIX KOJIBAC

3. K. Monoaxmemoesa, P.J]. Hypawesa

Kocmanatickuii 2ocyoapcmeennwiil ynusepcumem um. A. baiimypcvinoea, Pecnyonuka Kazaxcman

AHHOTALIUA

BBenenne. Llens nccnenoBanus — pazsutue B Pecnyonuke Kasaxcran pelHKa MPOAYKTOB MPOMBIIUIEHHOTO
MPOM3BOJCTBA C TOBBIIICHHOW MHIIEBOH W OHONOTMYECKOW IIEHHOCTBIO, B YAaCTHOCTH JUIS JAETCKOTO
nutanus. He n3ydeHa TexHOJIOrUs MOMydeHHsI BapeHbIX KOlOac ¢ MCIOJIb30BAaHMEM B COCTABE B KaueCTBE
HUCTOYHMKA OHMOJIOTMYECKH aKTHBHBIX BEIIECTB KPAaCHOTO NajlbMOBOTO MAaciia, YTO ONPEASNHIO HAy4HYIO
3ajauy.

Martepuansl u meroasl. KpacHoe mamesmoBoe macio «Carotinoy» (KIIM); BomHO- M OETKOBO-KHPOBBIC
sMmynbcun Ha ocHoBe KIIM ¢ mcrmomnb3oBaHMEM COEBOTO JIELMTHHA, MOHOIVIMLEPHIOB JXKMPHBIX KHCIIOT,
KcaHTaHOBOM Kamenu. OleHKa CcTaOWIBHOCTH OMYJIbCHM, KadecTBa (apiieldl M BapeHbIX Koibac
OCYIIECTBIISIIACH B JIA0OPaTOPHOM SKCIIEPUMEHTE.

PesyabTaThl. BeIsABICHO BIUSHHME BOJHO-XKHUPOBBIX M OCJIKOBO-)KUPOBBIX 3MYJIbCHH Ha OCHOBE KPAacHOTO
MaJbMOBOTO Macja Ha CHIDKEHHE COJACPXKAHUS OCTATOYHOrOo HUTpHUTa HaTpus Ha 23,3-26,6 %, a Takke
BJIMAHUE COCBOI'0 JICHUTHHA XU T'OPOXOBOI0 U30JIsATa Ha 3aMCJICHUC NIPOTCKAaHNUA OKHUCJIMTE/IbHBIX IIPOIECCOB
MOPYM JKUPA; BIUSHHE CTAOMIM3HMPYIOLIMX areHTOB 3MYJbCHHA Ha COXPAaHHOCTh BUTAMHHOB KpPAacHOTO
NAJIBMOBOTO Macia, aCKOPOMHOBON KHCJIOTHI, THAMHHA, COAEPKAIINXCS B TOTOBOM IPOILYKTE (YBEJINYEHHUE
COXPaHHOCTH B 2 paza).

BriBoabl. Bo3moxxno ucnonbe3oBanue KIIM B cocTaBe >KMpPOBBIX 3MYJIbCHNA MPU HPOU3BOJACTBE BapEHBIX
Kosbac. DTO MO3BOJSIET MOBBICUTH B HUX COJEpXKaHUE ACQUIMTHBIX B INUTAHUU >KUPOPACTBOPHUMBIX
BUTAMHUHOB, O0ECIIEYNUTh BBICOKHE OpPTraHOJENTUYECKUE IMOKa3aTedn. PEeKOMEHIOBaHBI COOTBETCTBYIOIIVE
ACCOPTHUMCEHT MU TCXHOJIOTHA ITPOMU3BOACTBA.

KJIIOUEBBIE CJIOBA: nanemogoe macno, smyavcus, mepmooopabomka, eapeuvie Ko10ACkl, nuwesdas u
OUONO2UYECKASI YEHHOCHb, XUMUYECKULL COCMAS.

IJIsd MUTUPOBAHUSA: Monnaxmerora, 3. K. Cra0WibHOCTH 3MYJbCHH Ha OCHOBE KPacHOTO
MaJIBMOBOTO Maclla U COXPaHsAeMOCTh B HUX BUTAMUHOB B IIpolLiecce TepMooOpaboTKK BapeHbIX Kojbac / 3.
K. Monnaxmerosa, P. [I. Hypamesa // Becthuk MI'YII. — 2020. — Ne 1(28). — C. 73-79.

STABILITY OF THE EMULSIONS BASED ON RED PALM OIL AND RETENTION OF
VITAMINS IN THEM DURING HEAT TREATMENT OF COOKED SAUSAGES

Z. K. Moldakhmetova, R. D. Nurasheva

Kostanay State University named after A. Baitursynov, Republic of Kazakhstan

ABSTRACT

Introduction. The purpose of the research is to develop the market of industrial products with high
nutritional and biological value in the Republic of Kazakhstan, in particular, for baby food. The technology
of producing cooked sausages using red palm oil as a source of biologically active substances has not been
studied, which has determined the scientific task.

Materials and methods. Red palm oil «Carotino» (CPM); water- and protein-fat emulsions based on CPM
using soy lecithin, fatty acid monoglycerides, xanthan gum. The stability of emulsions and the quality of
minced meat and cooked sausages were evaluated in a laboratory experiment.

Results. It was revealed: the effect of water-fat and protein-fat emulsions based on red palm oil on reducing
the content of residual sodium nitrite by 23,3-26,6 %, as well as the effect of soy lecithin, pea isolate on
slowing down the oxidative processes of fat spoilage; the effect of stabilizing agents of emulsions on the
safety of vitamins of red palm oil, AC-corbic acid, thiamine contained in the finished product (an increase in
safety by 2 times).

Conclusions. It is possible to use CPM in the composition of fat emulsions in the production of cooked




CopepxaHue

sausages. This allows us to increase the content of fat-soluble vitamins that are deficient in nutrition, and to
provide high organoleptic indicators. The appropriate range and production technology are recommended.

KEY WORDS: palm oil; emulsion; heat treatment; cooked sausages; nutritional and biological value;
chemical composition.
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[TPOLIECCHI, AITITAPATBI
U OFOPYJIOBAHUE
[THIEBBIX ITPOH3BOJICTB
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SHEPI'O3P®EKTUBHOCTDH NIPOLECCA HAT'PEBA MACHBIX U PBIBHBIX
MHOJNTYPABPUKATOB B MAJIOTABAPUTHBIX AIIITAPATAX C I'AJIO'EHOBBIMH
HNK-U3JIYUYATEJISAMU

HU. M. Kupuk, C. JI. Macanckuii, A. B. Kupuk, C. H. I'y3o6a

Moezunesckuii cocyoapcmeennblii yHugepcumem npooosoivcmsus, Pecnyonuxa benapyce

AHHOTALIMA

BBenenue. HK-ammapatet — 3HEproaddexktuBHOe oOOpymoBaHue it o00paboTku mwmmm. OmHAKO
KOHKYpEHLUSI TpeOyeT OT MPOM3BOAMTENECH COKpallaTh yIeNbHBbIE 3aTPaThl AJIEKTPO3HEPTHM Ha MPOILEcC
obpaborku. Hayunas 3amaua — cpaBHMTeNnbHas oOuLeHKa dHeprodddextuBHoctn HMK-ammapara,
OTJIMYAIOLIETOCS BEPXHMM M HIKHMM [0 OTHOLICHHIO K MPOAYKTY PACIOJOXKEHUIO HarpeBaTelbHBIX
3JIEMEHTOB, B KAUE€CTBE KOTOPBIX MCIIOIb3YIOTCS TAJIOTEHOBBIE TPYOUaThle H3ITydaTelu.

Martepuajgbl M MeTOAbI. OKCIEPUMEHTAIBHBIM amnmapaT OPUIHHAJIBHOW KOHCTPYKLIMHU. | alnoreHoBbie
(«cBeTnbiey) manmyuatenu (IUIMHA BOJHBL ~1,6 HM), 00ECHEUYMBAIOIINE IJIOTHOCTh TEIJIOBOIO TOTOKA JI0
5x104 Bt/M°. MsicHbIe, KypHHBIE H PHIOHBIC PECTPYKTYPHPOBAHHBIE H3/EITHS MAPOOOPA3HO (OPMBI MACCOIT
50-100r.

PesyabTaThl. [lomydeno 12 3aBUCHMMOCTEH, ONKMCHIBAIONIMX TNpOIECC HarpeBa (apiueBbIX H3ACTU B
ammaparax C  BEpXHHM  JHEProlOJBOJIOM TMPH  Pa3IMYHON  IUIOTHOCTH  TEIUIOBOTO  IOTOKA.
OKCIIepUMEHTAIBHBIA ~ ammapaT ¢ JIBYXCTOPOHHHM  OSHEPrONOABOAOM, KOTOPBIH  oOecrnednBaeTcs
rajJoreHoBbIMH H3imyuareisiMu, Ha 10-30 % Oosiee 3HeproddEeKTHBEH B CPaBHEHHH C TPaJUIIMOHHBIMU
KapOYHBIMH amIapaTaMH.

BeiBoabl. OkcnepuMmeHTanbHas KoHCTpykuusi MK-ammapata pekoMeHmyercst Kak HPOTOTHI  AJIsS
MPOEKTHPOBaHUsI TMPOMBIIUIEHHOTO 00pa3lia, a TIOJyYeHHbIC aHaJUTUYeCKhe 3aBHCHUMOCTH — ISt
WH)KEHEepHBIX pacueToB. «CeeTnbie» HMH(pakpacHble TpyOdaThle HM3ITy4aTelnd ITO3BOJSIOT (HOpMHUpPOBATH
BBICOKOE Ka4€CTBO 'OTOBOH MPOIYKIIHH.

KJIIOYEBBIECJIOBA:  ungpakpacuwiti  nacpes; eanozeHogvle  usiyuamenu; MsiCHwle, pblOHbIE
nonygadbpukamol, HepeodIPPeKmueHoCmsb;, MeniIonPoBOOHOCHb, Oe3pasmepnas memnepamypa, Yucio
Dypue.

JJISI QUTUPOBAHMUA: Kupuk, . M. DHeproaddektuBHOCTh mpolecca HarpeBa MSICHBIX M PBIOHBIX
noyiy(paOpuKaTOB B MajorabapuTHBIX ammapaTtax ¢ rajgoreHoBbiMu WK-uznygartemsmu / M. M. Kupuk,
C. JI. Macanckwit, A. B. Kupuk, C. U. I'y3oBa // Bectauk MI'YII. — 2020. — Ne 1(28). — C. 80-91.
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ABSTRACT

Introduction. IR apparatuses are energy efficient food processing equipment. However, competition
requires for the producers to reduce their specific energy costs for processing. The scientific task is to carry
put comparative assessment of the energy efficiency of the IR apparatus, which differs in the upper and
lower arrangement of heating elements in relation to the product. Halogen tube emitters are used as the
heating elements.

Materials and methods. Experimental apparatus of original design. Halogen («bright») emitters (wave
length: ~ 1.6 nm) with heat flux density of up to 5x104 W/m?. Restructured ball-shaped meat, chicken and
fish products weighing 50-100 g.

Results. There were obtained 12 dependencies that describe the heating process of minced meat products in
apparatuses with an upper power supply at different heat flux densities. The experimental apparatus with a
two way energy supply, provided by halogen emitters, is as much as 10-30 % more energy-efficient than the
conventional frying one.

Conclusions. The experimental design of an IR apparatus is recommended as a prototype for designing an
industrial model, and the obtained analytical dependences can be used for engineering calculations. «Bright»
infrared tube emitters make it possible to manufacture high quality finished products.

KEY WORDS: infrared heating; halogen emitters; meat and fish semi-finished products; energy efficiency;
thermal conductivity; dimensionless temperature; Fourier number.

FOR CITATION: Kiryk I. M., Masanskiy S. L, Kiryk A. V, Guzova S. I. Energy efficiency of the heating
process of meat and fish semi-finished products in small-sized apparatuses with halogen IR emitters. Bulletin
of Mogilev State University of Food Technologies. — 2020. — No. 1(28). — P. 80-91. (in Russian).

Puc. 1. Cxema sxcriepumenTanbaoro MK-ammapara
Fig. 1. Design of an experimental IR apparatus

Puc. 2. Cxema 3KCH6pHMeHTaHLHOﬁ YCTAaHOBKH JIs1 OIPEACIICHUS INIOTHOCTH TCIUIOBOI'O ITOTOKA
Fig. 2. Diagram of the experimental unit for determining the heat flux density

Taoa. 1. [InoTHOCTH TETUIOBOTO MOTOKA B 3KcIiepuMeHTanbHoM MK-anmapare B 3aBUCHMOCTH OT U3MEHSAEMBIX
pabounx mapMeTpoB
Table 1. Heat flux density in the experimental IR apparatus depending on the variable operating parameters

Puc. 3. Cxema 3KCriepuMeHTaIbHON YCTaHOBKH
Fig. 3. Diagram of the experimental unit

Taodn. 2. Pe3ynprarel 00pabOTKH SKCIIEPUMEHTANIBHBIX JAHHBIX (BEPXHUI SHEPrOIOIBON)
Table 2. Results of experimental data processing (upper power supply)

Puc. 4. O6001meHHbIe 3aBUCUMOCTH Oe3pa3MepHOi TemmepaTypsl @ ot uncia @ypre FO mpu TennoBoit
00paboTKe pecTPYKTYPHPOBAHHBIX MACHBIX M3/IENUI TP TUIOTHOCTSX TETIOBOTO MOTOKA!

Fig. 4. Generalized dependences of the dimensionless temperature @ on the Fourier number Fo at thermal
processing of restructured meat products at heat flux densities:

Puc. 5. Annapatsr IK-narpeBa: a, 6 — ObITOBOr0 Ha3HAUESHUSI C BEPXHUM SHEPTOIOABOIOM

(mo marenty Pb Ha mone3nyto mojienb Ne10713) coorBerctBenHo 3D-Monesb v GoTO; 8 — OBITOBOTO
Ha3HA4YCHUS C ABYXCTOPOHHHM DHEPI OIIOABOAOM, & — KOHBCﬁCpHOFO THIIA

Fig. 5. IR heating devices: a, b — household use type with an upper power supply

(according to the patent of the Republic of Belarus for a useful model No. 10713), respectively, a 3D
model with a photo; ¢ — household use type with two-way power supply; g — conveyor type

Puc. 6. I[I/IanaMMa CpaBHCHUA yCIBbHOTO 3HepFOHOTpe6J'IeHI/I}I OKCIICPUMCHTAJILHOI'O arrapara
HK-narpesa ¢ BepXHUM DHEPIomno8oaoM u 0biToBoro mkada MK-narpesa «Pokconanay

Fig. 6. Diagram for comparison of specific energy consumption of the experimental IR heating apparatus
with upper power supply with a household IR heating cabinet «Roksolana
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DKOHOMUYECKHUE
U COIIHAJIBHO-
T'YMAHUTAPHBIE HAYVKH

VIIK 658.3

TEOPETUYECKHE OCHOBBI KOHTPOJIbHOM CPEJIbl OPTAHU3ALIUI
IMMIMEBOU NPOMBIINJIEHHOCTHA

E. E. banueeuu, E. A. Ko3noea, A. I. Meavnuk, O. O. Cyoapesa
Moeunésckuii cocyoapcmeenuvlil yHugepcumem npooosonavcmesus, Pecnyonuxa Berapyce

AHHOTAIIUSA. B crathbe pacCMOTPEHBI TEOPETUUYECKHE ACIEKThl KOHTPOJIBHOU Cpelbl OpraHHu3aluu, e
MECTO B CHUCTEME BHYTPEHHErO0 KOHTPOJISI OpPraHM3allM{ THUIIEBOW NPOMBIIUICHHOCTH, XapaKTEPHUCTHKA
COCTaBJISIIOIIMX 3JEMEHTOB KOHTPOJBHON cCpenbl, COJepKaHHEe MEXIYHAPOAHBIX M HAI[MOHAIbHBIX
CTaHJIapTOB ayJAUTOPCKOMN AEATEIHHOCTH, MO OIIEHKE COCTOSHUSI KOHTPOJIBHOMN Cpebl.

KIIIOUEBBIE CJIOBA: meopemuyeckue OCHO8bI; Ccucmema YNpasieHus;, Op2aHu3ayuy nuwyesou
NPOMBIUTIEHHOCIU; PUCKU XO3AUCMEEHHOU 0eameNbHOCMU; KOHMPOIbHAA cpedd; GHYMPEHHUU KOHMPOIb;
BHYMPEHHUL AYOUm; peKoMeHOAyuu.

JJIs1 HIUTUPOBAHUSA: banuesny, E. E. TeopeTnueckne OCHOBBI KOHTPOJIBHOW Cpeibl OpraHU3alui
numieBoi mpomeinuieHHocTd / E. E. bannesny, E. A. Kosnosa, A. I'. Mensauk, O. O. CynapeBa // BectHuk
MI'VIIL — 2020. — Ne 1(28). — C. 92-99.

THEORETICAL FOUNDATION OF THE CONTROL ENVIRONMENT OF FOOD
INDUSTRY ORGANIZATIONS

Y. E. Bantsevich, E. A. Kazlova, A. G. Melnik, O. O. Sudareva

Mogilev State University of Food Technologies, Republic of Belarus

ABSTRACT. The article deals with theoretical aspects of the control environment of the organizations, its
place in the internal control system of food industry organizations, characteristics of the control environment
elements, contents of international and national auditing standards, which concern to control environment
evaluation.

KEYWORDS: theoretical foundation; management system; food industry organizations; business risks;
control environment; internal control; internal audit; recommendations.
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Taoua. 1. TeOpeTI/IHGCKI/Ie noAaXoAbl K MOHUMAaHHWIO CYIIIHOCTU BHYTPCHHCTO KOHTPOJISL U CUCTCMbI
BHYTPCHHETO KOHTPOJIA OpraHu3aluu

Table 1. Theoretical approaches to understanding the essence of the organization’s internal control and
internal control system
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Puc. 1. DneMeHTBI CUCTEMBI BHYTPCHHCTO KOHTPOJIA, BBIACTIACMBIC B COOTBETCTBHU C HaLII/IOHaJ'H:HI:IMI/I
MpaBUJIaMU ayAUTOPCKOH nestenbHocTH Pecnyommku bemapycs m MCA 315

Fig. 1. The elements of the internal control system identified in accordance with the National rules of
auditing of the Republic of Belarus and ISA 315

Taba. 2. KpaTkas xapakTepHCTHKA 3JIEMEHTOB KOHTPOJIHHON CPeIbl OpraHN3aIlnN
Table 2. Concise description of the organization's control environment elements
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FTOBHJIEH

POI'AHOB FEHHA,Z[I/II71 HUKOJIAEBUY
K /5-J1eTHIO CO JTHS POKIEHUSA

Hcnomaminocs 75 JIET DOKTOPY XUMHYECKUX
HayK, mpodeccopy Kadeappl  XUMHYECKOU
TEXHOJIOTUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHUI
MoruneBckoro rocy1apcCTBEHHOIO YHUBEPCHUTETA
npoJoBoibCcTBUS  l'eHHaguio  HukomaeBuuy
Poranosy.

I'. H. PoranoB pomguncs 12 suBaps 1945 r. B
c. I'paueBka OpenOyprckoit obmactu (Poccus).
B 1968 r. ¢ ornmunem oxonumn KyiiOpimeBckuit
MOJIMTEXHUYECKUI HMHCTUTYT MO CHEHHATBHOCTH
«Xumus W TEXHOJIOTUSA OCHOBHOI'O
OpraHMYeCKOro CUHTE3a» U ObLI HalpaBjieH Ha
paboty mno pacopeneieHuro B benopycckuit
roCyJIapCTBEHHbI YHUBEPCUTET, Kyna B 1967 r.
akagemukoMm A. H. CeBueHKO ObUIM NMpUTIIALICHBI
ero yuurens — npodeccop . H. AnapeeBckuii u
Monomoit  moktopant I. S, KaGo s
OpraHu3anuy HOBOW Kadeapsl — HeQTEXUMHUHN Ha
xuMmuuyeckoM ¢akynprere BI'Y.

bynyun acniupantom, I'. H. Poranos mox pyxoBoactsom I'. fI. Kabo akTuBHO 3aHuUMaercs
HayuyHOU pabotoit. C 1969 r. pabGoraer accuctenToM, ¢ 1970 r. — cTapmum npenojaBaTesieM
kadenapsl HepTexumuu BI'Y. B 1972 r. oH ycnemHo OKOHYWJI acnupaHTypy benopycckoro
rOCyJapCTBEHHOI'O YHUBEPCHUTETA MO cHeUalbHOCTH «Du3ndeckas XUMHUSA» W 3aIATHI
KaHAMJATCKYK0 JAHMCCEpTalMilo Ha Temy «PaBHOBecus M TEpMOJIMHAMHMKA HW30MEpU3ALUU
HEKOTOPBIX BTOPHUYHBIX H-XJIOPATKAHOB U MEeTHIIaKaHOBY (1972 1.).

bonbmryro wacts cBoeut TBOopueckou aesrensbHOCcTH . H. Poranos mposen B Morunesckom
TEXHOJIOTUYECKOM UHCTUTYTE (MorwueBckuit roCyZapCTBEHHBIN YHUBEPCUTET
MPOIOBOILCTBUSA): ¢ 1973 1. — 3aBeayrommM Kadeapoit opranndeckoit xumuun MTU, ¢ 1977 1. —
MPOPEKTOPOM TI0 Hay4yHOW pabote, ¢ 1979 1. — poueHtoM Kadeapbl OpPraHUYECKOW U
ouonornueckord xumuu. I'. H. PoranoB unrtaer nexunoHHble Kypchl «Opranuyeckas XUMHU,
«MopenupoBaHue M ONTHMH3AIUS XUMHUKO-TEXHOJIOTMYECKUX IpoleccoBy. Paszpaboran u
YUTaJl aBTOPCKUH Kypc « TepMoaAMHAMUYECKHE OCHOBBI XUMUYECKHUX MPOLIECCOB OPraHUYECKOTO
CUHTE3a».

Ha mporsbxkenun muorux siet pabotst B MTU (MI'VII) I'. H. PoranoB cBsi3aH TBOPYECKUM
HAayYHBIM COIO30M CO CBOMM yuutTenremM u apyrom mpodeccopom [. 5. KabGo. Ilon
pykoBoacteom [I. H. PoramoBa B MTUW co3mana HaydHas JjabopaTtopusi Ta30BOU
xpomatorpadun, opraHu30BaHa Hay4yHas pa0boTa IMperojaBaTesield U aCIUPaHTOB Kadeapsl, 13
HUX 5 BBIMOJIHWIN U 3aIIUTUIN KaHAUIATCKHAE TUCCepTalnu (KaHAUIaThl XuMudeckux Hayk C.
B. IlerpoBa-Kymunckas, 3. A. ®ununnenko, B. H. Emenssnenko, U. B. T'apuct, E. H.
Crenypko) U 2— MarucTepckue auccepranuu (MarucTpsl xumuueckux Hayk 0. A. Mapenud u
E. B. KoBanesa). B 1990 r. B BI'Y Poranoseim I'. H. ycnemmno 3amuieHa JOKTOpcKas
auccepranusi Ha TemMy «PaBHOBecust M TEepMOJMHAMUKA H30MEpH3alUU anu(paTHYeCKUX U




CopepxaHue

AIULIHUKINYECKUX YTIIEBOJOPOIOBY.

C 1990 r. I H. PoranoB - mpodeccop kadempsl XUMHUYECKOW TEXHOJIOTHH
BBICOKOMOJIEKYJSIpHbIX coenuHeHuidt MTU: B 1991 r. emy mnpucBoeHO YyuYe€HOE 3BaHHE
npodeccopa. 3a BKIag B pa3BUTHE HAYYHBIX HCCIENOBAaHUNW W TMOATOTOBKY HAay4YHO-
nenarorndecknx kKagapo it MI'VII B 2009 r. nmpucBoeno 3Banue «llodeTHwrii mpodeccop
MI'VII». C 2000 mo 2010 rr. I'ennamuii HuxomaeBuu PoranoB Bosriamiser kadeapy
XUMHYECKON TEXHOJIOIMU BBICOKOMOJIEKYJIIpHBIX coenunennii MI'VII. Ilox ero pykoBonctsom
(YHKIMOHUPYET buman kadenps XTBMC (pacnosoXeHHbIN Ha OAO
«MOTUIEBXMMBOJIOKHO»), BHEIPAIOTCS HOBbIE ()OPMBI OpraHu3alud y4eOHOro mpolecca,
NpUOIMKAIOIIME €ro K IOTPEOHOCTSIM NPOM3BOJCTBA. 3aBEPUIAIOTCS OPraHU3alMOHHBIE
MeporpusaTHs 1o oTKpeiTHiO drmrana kadenpst XTBMC na OAO «Morotekey». I'. H. Poranos
JUIATEIbHBIA TEPUOJ 3aHUMAJCS C OJApEHHBIMH JAeTbMH T. MormieBa u o0jacTu 1O
pa3paboTaHHOW UM JIBYXJIETHEW OPUTMHAIBHOW MPOTPaMME MOATOTOBKH UX IO OPraHUYECKOU
XUMHH K OOJIACTHBIM, PECITyOJUKAaHCKHUM M MEXIYHApPOIHBIM Typam oJumnuan mo xumuu. C
2010 r. — paboraer mpodeccopom kadeaper XTBMC MI'VII. I'ennaguii HukomaeBuu Ha
NPOTSDKEHUM ~ MHOTHUX  JIET ~ NPUHMMAeT  aKTUBHOE  yyacTUe B JE€ATEIbHOCTH
cnenuanuzrupoBanHoro Cosera no 3amute aucceprauuii mpu MI'VIIL.

I'ennanuit HukomaeBuu PoraHoB — JOKTOp XUMHUYECKUMX HayK, Npodeccop, OAUH U3
pYKOBOJUTENIEH MPU3HAHHON HAYYHOM LIKOJIBI IO TEPMOJMHAMUKE OPraHUYECKUX COCAMHEHUH,
ocHoBaHHOM mpodeccopom Anapeeckum Jl. H. u ero yuenukamu, npocdeccopamu Kabo I'. 4.,
PoxunoBeiM A. M. u JleanoBoit C. B. I'ennaguii HukonaeBud Ha NPOTSIKEHHMM MHOTHX JIET
MPUHUMAJT AKTUBHOE YYaCTHE B JEATEIBHOCTH YKCIIEPTHBIX COBETOB pecITyOInKanckoro (hoHma
(yHIaMEHTAIBHBIX HCCIEIOBAHMUN, COBETOB MO PACCMOTPEHHIO TOCYIAPCTBEHHBIX MPOTPaAMM
HAayYHBIX HCCeNOBaHMKA. B pamkax oOmero Hay4HOro HampaBiCHHS TI0 XUMHYECKOU
TEPMOJWHAMUKE OPTraHWYECKUX COCOUHEHWI Hambojee 3HauyuMble pes3yibTatel [. H.
PoranoBeIM JOCTUTHYTBI B 3KCIIEPUMEHTAJIbHBIX HCCIEJOBAaHUAX PABHOBECHHW B PEAKLUAX
W30MEpHU3allMd  OpPraHUYeCKHX  COEIMHEHUH;  pa3paboTKe  aJJUTHUBHBIX  METOJIOB
IIPOTHO3UPOBAHUS BEJIIMYMH TEPMOJMHAMMYECKUX W KPUTUYECKMX CBOMCTB OpPraHUYECKHUX
COEIMHEHUH; pacyeTax TEPMOJAMHAMMUYECKUX (PYHKIUN COEAMHEHMH MO MOJIEKYJISPHBIM U
CHEKTPATLHBIM JTAHHBIM; (POPMUPOBAHUN KOMITBIOTEPHBIX 0a3 TaHHBIX IO TEPMOTUHAMUIECCKIM
CBOMCTBAM  OpPraHMYECKUX  COCJAMHEHUN;  TEPMOAMHAMUYECKOM  aHAJIM3€  XHMHUKO-
TEXHOJIOTMYECKUX TpoueccoB. [log ero pyKOBOJACTBOM BBIIIOJIHEHbl Ba)XKHbIE HAay4YHO-
HCCIIeIoBaTeNIbckie paboThl mo rpantaM bPOD®U, MunucrepctBa obOpa3oBanHusi, psia padoT,
BKJIFOUCHHBIX B TOCIPOTPAMMBI, MPOECKTHl MHHOBAIIMOHHOTO XapakTepa W padOThl B paMKax
MexayHapoaHoro corpyanuuectsa (rpant INTAS, yausepcurer r. Poctoka, 'epmanus). I'. H.
PoranoBeim coBmectHO ¢ mpodeccopamu BI'Y T'. . Ka6o u M. JI. ®dpenkenem 00001ICHBI
UCCJIEIOBAaHUSI M0 TEPMOJAMHAMMYECKUM AacleKTaM H30MEpHH B MOHOrpaHUH M CIPaBOYHOM
nocobun (mepeBeieHbl Ha AaHIJIMHCKUN SI3bIK M W3JaHbl KPYNMHEWIIMMU H3aTeNbCTBAMU
HayuHOUM nuTepatypbl). CoBMecTHO ¢ mpodeccopamu benopycckoro u Texacckoro (CLIA)
yauBepcuteTroB . H. PoranoBsIM NOAroToBiIeHO (yHIaMEHTAIbHOE 0O0OIIECHHE METOIUK U
pe3yJIbTaTOB PACUYETOB TEPMOJMHAMUYECKHUX CBOMCTB OPraHMYECKUX COCAMHEHUN METOJaMu
CTaTHCTUYECKON TEPMOJMHAMHUKHU (dTa MOHOTpadus MO TMOJTHOTE MPEICTaBICHHS, 00bEeMy
nHDOpMAIMA O TEPMOAMHAMHYECKHX CBOWCTBAX OPTraHUYECKUX COCIUHEHHUNW B COCTOSTHHH
UJICATHHOTO Ta3a MOJyYWia MOJOXHUTEIbHBIC OT3bIBBI KpPYMHEHIIUX crenuaiuctos). [lo
pesynbratam uccienoBanuid I'. H. PoranoBeiM omy0inkoBano 6osee 250 HaydHbIX padoT, U3
Hux 1 moHorpadwus, 4 cnpaBouyHuka (2 u3gaHbl 3a pyoexom), 6omee 70 — cTaThbl B HAy4HBIX
KypHaiax, Oomee 20 HaydHO-MeTOaMYEeCKMX TpyAoB. [lon ero Hay4HbIM pPYyKOBOJCTBOM
3aIIMIIEHBI 5 KAHAUAATCKUX U 2 MarucTepCKUe TUCCEePTaALUH.

I'. H. PoranoB HarpaxnueH IlouetHoit rpamotoii BepxoBHoro Cosera BCCP (1979 r.),
HarpyJaHbIM 3HaKOM MMHHCTEPCTBA BBICILIErO M CpeAHEro cnenuanbHoro oopazoBanus CCCP
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«3a Bblaromuecs ycnexu B padore» (1986 r.), [louetnoit rpamoroit MuHucTepcTBa HAPOAHOTO
obpazoBanus Pecniyonmuku benapyck (1993 r.), IloyetHoii rpamoroit MIIO «XHUMBOJIOKHOY»
(1998 r.), baarogapuocteto Ipe3uaenta Pecny6uku benapycs (2003 r.), [TouetHoit rpamoToii
MunuctepctBa obpazoanus Pecryoimku benapyces (2006 r.), [ToueTHO# rpamMoToili KOHIIEpHA
«benneprexumy» (2007 r.), HarpyaHbIM 3HaKoM «BeimaTHik agykaisii» (2010 T.), HAarpyaHbIM
3HakoM KoHiepHa «bemnedrexum» «lloyetnsiii xumuk» (2013 r.), TOYETHBIMU TPaMOTAMH
psizia MPOMBIIIUIEHHBIX TIpennpusaTuii Pecy6nuku benapyce.
Komneru ropsuo u cepaeuno noszapasisaor ['ennaans HukonaeBuya ¢ 100mieemM u ot Beeit
OYLIU KENAalT €My JOJIMX JIET KU3HU, KPENKOro 3/0pOBbs, CUACThs, OJAaromnoiayyusi, HOBbIX
TBOPUYECKUX YCIIEXOB.

C ysasicenuem,
KOJI/1eKMUE Kagheopovl Xumuueckoii mexHo102uu 6blCOKOMONEKYAApHbIX coeounenuii MI'YII,
PEKmopam u KonieKmue ynusepcumema




