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The purpose of the work is to improve the technology of
beer that will be resistant to colloidal opacities. Selection of
vegetable raw materials, the dose of application at different
stages of the technological process was carried. Changes in the
extractability of the wort during the fermentation process, the
total nitrogen content of the samples when using the raw mate-
rials, the physicochemical parameters of beer quality with the
addition of various antioxidants were investigated.

The influence of non-traditional raw materials, namely dog-
wood, ginger and viburnum, sea buckthorn on the course of the
brewing process of beer wort and finished beer was investi-
gated and it was determined that the stage of cooking wort,
namely boiling wort with hops, is the optimal stage for intro-
ducing non-traditional raw materials.

Oxygen control at the stage of boiling is important because
oxygen can additionally affect the acidic yeast taste that occurs
when beer is aged as a result of the formation of substances that
affect the aroma and taste of beer, and increasing the content of
antioxidants through the introduction of herbal supplements
will prevent the oxidation process. Samples of wort with ginger
and viburnum during the boiling process with hops have shown
the best results of fermentation of sugars, this may indicate that
these additives contain micronutrients that make yeast to be
more active. Beer stabilized by the addition of viburnum was
found to be the best sample.

This sample of beer has the lowest content of tannins, indi-
cating the lowest amount of protein capable to cause turbidity
during storage. It iwas proved that the use of herbal spicy-
aromatic raw materials has a positive effect on the organoleptic
and physicochemical parameters of the finished beer. The beer
sample was obtained using the tested raw materials has the best
stability, the physicochemical and organodeptic characteristics
of the obtained beer meet regulatory requirements.
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FOOD TECHNOLOGY

YAOCKOHANEHHSA TEXHOJOrIi NMUBA 3ABOAKU
BUKOPUCTAHHIO NPAHO-APOMATUYHOI
POCJIMHHOI CUPOBUHMU

3. M. PomanoBa, C. M. Jloiiko, M. C. PomanoB
Hayionanvnuii ynieepcumem xapuoux mexnonoziti

Y cmammi pospobneno mexnonoeiio nuea, cmitikoco 00 KONOIOHUX NOMYMHIHb.
30iticneno nidbip pocaurHOl CUPOBUHU, BUSHAUEHO 003V iT GHECEHH s HA PI3HUX emanax
MEXHONO2IYHO20 npoyecy. JOCriodceHo 3MIHYy eKCmpakmueHocmi cycia nio0 uac
npoyecy OpoOdinHA 1 000POOIICY8AHHS, 6MICI 3A2ANbHO20 A30MY Y 3DPA3KAX Npu
BUKOPUCIANHI 0OCTIONCYBAHOL CUPOGUHU, (DI3UKO-XIMIUHI NOKAZHUKU SIKOCMI NU8a 3
000asKamu  PI3HUX AHMUOKCUOAHMIB, A MAKONC 6NAUE HEMPAOUYIHOI CUPOBUHU
(kusumy, imMoupy, Kamuuu ma oOninuxu) Ha nepedic MEXHONO02IYHO20 npoyecy
NpU2OMYB8anHs NUEHO20 CYCla I 20moeo2o nued. Busmaueno, wo onmumanvhnoo
cmaodiero Onsl GHeCeHHsl HempAaOUYiliHOI CUPOBUHU € eman NPUucOmy8aHHs Cycia,
30Kpema Kun’saminua cycia 3 xmenem. Kowmponv xuchwo Ha cmadii kun’aminHs €
8adICTIUBUM, 00 KUCEHb MOdce O000amKOB0 GNAUHYMU HA YMBOPEHHS KUCTIO20
OpidHCOHCO8020 CMAKY, WO BUHUKAE NPU CMAPIHMI NUBA @ Pe3yIbmami YMEopeHHs.
PEUOBUH, AKI GNIUBAIOMb HA APOMAM I CMAK NU6d, a 3POCHIAHHA 6MICHmy aHmu-
OKCUOAHMIE 34 PAXYHOK GHeCEeHHsi POCAUHHUX 000aB0K 3anodicamume npoyecy
OKUCTIEHHS.

3pasku cycna, 0o Akux nio yac npoyecy Kun siminusa cycia 3 xmeaiem 6y1o 000aHo
iMOUp I KanUHy, NPOOEMOHCIPYBANU HAUKpAWi pe3yibmamu 3i 30p00AHCYBAHHS YYKPI6.
Lle mooice ceiouumu npo me, wo 000asKu, 000ani HA CcMAOIi Kun smiHHi CyCid,
Micsimyb MiKpoenemMeHmu, sIKi CIumMyIomsy Opidicodici ma pobasims ix 0ol axmus-
Humu. Bemanoeneno, wo kpawum 3paskom € nuso, cmaobinizosare uiisaxom 000aeKu
kanunu. Lleti 3pazox nuea maec HaUHUMICUULL MAHIHOBULI NOKA3HUK, WO 6KA3VE HA HAll-
MeHuty KinbKicmo OLIKie, 30amHUx 00 YMEOPEHHs NOMYMHIHbL ) HbOMY 6 Npoyeci
3bepicanns. [loeedero, wo 3acmocy8ants pOCIUHHOL RPSHO-APOMATMUYHOL CUPOBUHU
NO3UMUBHO GNIIUBAE HA OP2AHONENMUYHI | (DI3UKO-XIMIUHT NOKA3HUKY 20MOB020 NUBA.
3pazox nusa, ompumanuii 3 GUKOPUCIAHHAM OOCTIONCYBAHOI CUPOBUHU, MAEC KPauji
NOKA3HUKYU CMEUKOCHI, (DI3UKO-XIMIYHI 1l OpP2AHOOENMUYHI NOKA3HUKU 00EPIAHCAHO20
nuea 8i0N08i0aoNb HOPMAMUBHUM BUMOSAM.

Kniouoei cnosa: cmitikicmy nuea, Kanuna, iMOup, Kusui, OKUCHEHHS, CHMAPIHHS
nuea, OyOuIbHi peuosUHU, OPSAHOIENMUYHA OYIHKA, MyMHICHb NUBA.

IocranoBka npodaemu. Cepen Oaratb0X XIMIYHHX MPOLECIB, SIKi NPU3BOLATH A0
TIOTIPIIEHHS SKOCTI Xap4YOBHX MPOAYKTIB, BHUIUISIOTH OKHCITIOBAIBHI MPOIECH, IO
CIIPHSAIOTH «CTapiHHIO» MHBa. [Iporeck OKHCHOrO CTapiHHS MOYMHAIOTHCS HE TLMBKH
mpy 30epiraHHi HAIO0, BOHH CYIPOBOKYIOTH HAIliil IMiJ 4ac yci€i TEeXHONOTTYHOi
cXeMH NpHUroTyBaHHA. HacmigkoM Takux mporeciB € HAKOMMYEHHS [MPOKOro CIIEKTpa
PEUYOBHH, SKi HETATUBHO BIUTMBAIOTH HA CMaK i apomar Haroro [1; 2].
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JlocmigHUKY BBaXalOTh, L0 KMCEHB i1 Yac YCixX cTafiil BAPOOHUIITBA MTHBA ITOTaHO
Jlie Ha KIHIEBUH CMakK i CTaOUIBHICTh MPOIYKTY, OCOOJIUBO JIS JIETKMX COPTIB IMHBA
HI30BOro OpoaiHHA. [IpuuomMy poIib KHCHIO Ha Pi3HUX TEXHOJIOTTYHUX eTarnax pizHa.

Cmak, 1110 BUHUKAE y MBI [IPU HOTo cTapiHHi, HaJaloTh HacaMmepen KapOOHUIbHI
CTIONYKH, SIKi B HEBEIMKUX KOHIICHTpALSX CHJIBHO BIUIMBAIOTH 1 Ha apomar. llpu
LBOMY KHCEHb MOXE JOJATKOBO BIUIMHYTH Ha YTBOPEHHS CMaKy, KU BHHHUKA€E MPU
CTapiHHI NIMBa B Pe3yJbTaTi YTBOPEHHS BaXKJIMBHUX, 3 TOUKU 30py CTapiHHSA, PEUOBUH,
IO BIUIMBAIOTh HA apoMar IMHBA; YTBOPEHHS <IIONEPEAHHUKIB» IUX PEUOBHH; 3MEH-
LIEHHS! BMICTY aHTHOKCH/AHTIB, B PE3YJIbTAT] YOro Mi3HillIe KICEHb MOXE MPHU3BECTH
710 TIPOLIECY OKHMCITIOBANIBHUX peakiit [6; 11].

Jlo peaxitiif «cTapiHHS» NMMBa MOXKHA BiTHECTH 0arato OKMCHHX mporeciB. OmHak
TOJIOBHUI BHECOK Y ()OpMYBaHHS CMaKy i apoMary MHBa, SIKe «[10CTapiioy, poOmisiTh
MPOLIECH OKHMCIICHHS BUILMX CIUPTIB, OKUCIIOBAJIbHUNA PO3Mall 130rYMYJIOHIB, PEaKList
Maepa i1 posnap 3a LlItpexkkepom, aBTOOKHCIIEHHS! JKUPHUX KHUCIOT, hepMEHTaTUBHUI
PO3Maj KUPHUX KUCIIOT, (POTOOKUCIIEHHS KUPHUX KUCIOT, BTOPUHHE aBTOOKHUCIICHHS
QJIBJICTI/IIB TOIMIO. YMOBHO IIi MPOIIECH MOXKHA PO3JIUIMTH Ha MpoLecH (epMeHTaTHB-
HOro 1 Hed)epMEHTATHBHOIO OKHCIEHHS. Benmmka yacThHa 3 mepepaxOBaHMX BHILE
peaxiiii BinOyBaeTbcs 3a y4acTi BUIBHUX PaAMKaIIB, YTBOPEHHS SIKMX ITOCHIIIOETHCS
ITiJ1 BIUTHBOM KHCHIO [7].

VYHacHOoK OKHCIIOBaJIbHUX MPOLECIB, a TAKOXK 1HIIMX HECHPUSTIMBHUX (DaKTOPIB,
TaKWX SIK MiABUILEHHS TeMIIepaTypH 30epirans i Aii CBiTia, iCHye pU3UK BUHUKHEHHS
KOJIOIMHMX MOMYTHiTh. [IOMyTHIHHS IIMBa CyNPOBOIKYETHCS HOTIPIICHHIM HOro cMma-
Ky 1 MIHUCTHX BIACTUBOCTEH.

[Ipn «crapinHi» nuBa BinOyBaeThCs 3pOCTAHHS BMICTY 0araTbox JIETKUX CHOMYK, 30-
KpeMa BUCOKOMOJIEKYJIIPHHX, YACTKOBO HEHACHYIEHNX KapOOHUTBHUX cronyk. Jesiki da-
XiBIL BBaKalOTh OCHOBHOIO ITPUYMHOIO YTBOPEHHS CMAKy «CTapiHHD» came ix [1; 6; 7).

KomnoinHi mOMyTHIHHS BAHHKAIOTH HPH «CTapiHHi» KOMoizis. Ix mossa mop’s3ana 3i
30UTBIIIEHHSIM PO3MIPIB YACTHHOK Yepe3 3iIITOBXYBaHHS OKpEMHX TO(UTBHAX COJEH,
IO 3HAXOIAThCA Y 6e3nepepBH0My OpoyniBcbkomy pyci. KpiM Toro, BHacmigok
BTpATH 3apsiity i zxermpaTauu NESKUX KOJOIMHMX CHOJIYK BigOyBaeThCsl B3a€MOZis
PI3HO3APsHKEHNX KOMITOHEHTIB 1 yTBOPIOETHCS KallaMyTh [6; 7].

KomoinHy criiikicTh MrBa MOXKHA TIIBUIIMTH JABOMA IUISXaMU: TEXHOJIOTTYHUMH
MpUHAOMaMH Ta CTaOLTI3aIiEr0 CKITay Cycia, MOJIOAOTO 1 TOTOBOrO NBa. BrumBaty Ha
KOJIOIHY CTIHKICTh MMBA IIEBHOIO MIPOI0 MOXHA, PErYJIIOI0UYN NapaMeTpH OTPUMAaHHS
Cycna Ta Woro 30po/pKyBaHHS. BaKiMBOIO Takok € craOimi3aimiiiHa BUTPHIMKa TIepes
¢inpTpaniero MuBa, sika MOBMHHA TPUBATH MPOTATOM LIECTH IHIB 3a TEMIIEpaTypu
—2—0 °C. 1151 BUTpHMKaA 3yMOBIIIOE BUJILTCHHS YaCTHHOK XOJIOAHOI KajamyTi [7].

[lix gac ycix mpomeciB y 1mexax (epMeHTallii i po3IuBy MOTPiIOHO 00OB’SI3KOBO
YHHUKATH KOHTAKTY TOTOBOr'O IMBA 3 METANIYHIMH YaCTUHAMH arapatiB, OKpiM Hepxa-
BIIOYO]I CTalTi, a TAKOXK KOHTaKTy 3 KucHeM. [Ipyu HemoTpuMaHHI WX YMOB y THBi Oy-
ITyTh BiIOYBAaTHCS OKHCIIOBAJIbHI MPOIIECH, 0 HETATUBHO BIUTMHYTH Ha CTaOUTBHICTH
TOTOBOI'O HAIIOKO.

PazoM 3 THM CyTTEBO MiABHUIIUTH KOMOIMHY CTIHKICTH TIMBA MOYKHA JIWIIIE 33 JIOTIO-
MOTOI0 CIIeIiaTbHUX TpuiioMiB 00poOKku cycrma Ta mwBa. Ha OCHOBI aHAITHYHOTO
OIJISIly BU3HAYEHO HETaTHBHY POJb KMCHIO HAa KO)KHOMY €Talli BUTOTOBJICHHS ITHBA,
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TOMY HaMararoThCsl MPOBECTH MPOILIEC TaK, 100 3aXHCTUTH BCl KOMIIOHEHTH Cycja Ta
NIMBA BiJ] KOHTAKTY 3 KHCHEM a00 3arajibMyBaTH IpoLec X okucHeHHs [7; 8].

[lixBuIIeHHS CTIKOCTI MUBa J0 PI3HOMAHITHUX TOMYTHITh, 3BUYANHO, 3aJIGKUTh
Bi/l TEXHOJOTIYHUX PEKUMIB Horo mpuroryBanHs. [Ipore migBUIIMTH 1€l MOKa3HUK
JIa€ 3MOT'Y TaKO’K BUKOPHCTAHHSI CTICHIAIbHUX CTa0UTi3yI0urx 3aco0iB (IOMIBIHLIIONI-
nipponinon ([1BIIIT), crmikaresi).

Js 3amo0iraHHs KOJIOIAHOMY TTOMYTHIHHIO MUBAa HEOOXIOHO TiAPOMi3yBaTH MOJi-
MepH, M0 BXOAATH O CKIaAy KOJOIMHMX YacTHHOK. BimbmiicTh QepMeHTaTHBHUX
crocobiB cralinizawii 3aCHOBAHO Ha 3aCTOCYBaHHI IPOTEONITHYHHUX (DEPMEHTIB, TOOTO
Ha PO3LIEIUIEHH]I OUIKOBOI CKIIa0BO1 KOMOIAHMX YacTHHOK. [Iopsiz 3 MM BUKOpPHCTO-
BYIOTBCS IIpEnapaTy aMinias, TII0KaHa3, HEeJUIioi1a3. 3a KOPJOHOM SIK [PoTeasy MIHPOKO
3aCTOCOBYIOTh IaTaiH, HA OCHOBI SIKOI'O CTBOPEHI pi3HI KOMEpLiiHI npenapaty s
crabinizanii nuBa. KpiMm nmamainy, 3acrocoByerscst Opomenain, ¢iuuH, nerncu. Y
BITUM3HAHIN MpaKTHLI MUBO CTaOLTI3YIOTh 3a IOMOMOT 00 MIKpOOHMX (hepMEHTHUX
npenapaTiB IpOTOCYOTHIIIHY, aMUIOPU3HMHY, NMEKTO()OETHANHY, LEUIONIrHOPUHY
Touio [6; 7].

[IpoTsirom oCTaHHIX IT’ATHECATH POKIB OyNa MOMITHA TEHACHLIS A0 30LTbIICHHS
BUKOPHCTaHHS CHHTETHYHUX JOOABOK, IPOTE CIIOXKMBA4Y BCE OUIBLIEC CXMIISIETHCS A0
«HATYPAJIILHOCTI» MHBA. 3aJOBOJILHUTH MOTPEOM CHOXKHBAYiB 1 30UIBLIINTH CTaOLTh-
HICTh TIFBA JIONIOMAraroTh CIellialibHI J0OaBKH, SIKi BUPOOJISIOTH 3 HATYPAILHOI CHPO-
BUHM GKCTparyBaHHSM BHCOKOUMCTUX TaHiHiB. [IpukiamoM Takoro mpemapary €
NpoayKT Oenbrikicbkoi kommanii Ajinomoto Specialites min HasBoro Brewtan [15].

LixaBoIO aJIbTEPHATHBOIO € BUKOPUCTAHHS POCIMHHOI CHPOBHHH VIS ITiABUILIECHHS
KOJOIMHOI cTiiikocTi muBa. OCHOBHUMH POCIMHAMH, 110 HA0YBAIOTh MOMYJSIPHOCTI B
HAYKOBHX KOJIax, € Ti, sIKi y CBOEMY CKJIaJli MICTSITh apOMaTH4Hi, TyOWIbHI PEUOBUHH,
edipHi Macna, ¢uaBoHOiAM TOMIO. I1epCIEKTHBHOIO POCIMHHOIO CHPOBHHOIO B ITUBO-
BapiHHI 3aJIMIIAETHCA YOPHUM 1 3eNeHui Jaid. 3aBasSKku TOMY, 110 YalHHUH JIUCT AyXKe
OaraTuii Ha aHTHOKCHIAHTH, € MOXKJIMBICT BUKOPUCTAHHS €KCTPAKTIB YaHOTO JIMCTS
JUTSL TIJIBUILEHHS aHTHOKCHIAHTHUX BIIACTHBOCTEH THBA, a TAKOXK (Pi3UKO-XIMIUHOI
crabinsHOCTI ToToBOrO Hamoro [9; 11].

Jluxopoci oy Ta siroAy € 6araTuM JHKEpenoM BiTaMiHIB, MiHEPaIbHUX CIIONYK,
OpraHiYHUX KHMCIIOT, MAKPOHYTPIEHTIB TOMIO. IXHS IIHHICTB AK TIKapChKOi Ta Xap4oBOi
CHPOBHMHM BHM3HAUYA€THCSI KOMIUIEKCOM OIONOriYHO aKTMBHMX PEUYOBUH, 30KpeMa ixX
SIKICHUM 1 KUTBKICHAM CKJIQJIOM, CHHEPTi3MOM JIii Ta BUCOKHUM CTYIIEHEM 3aCBOEHHS
JKMBUM OPraHi3MOM. BKIIIOUeHHS (DiTOEKCTpakKTiB 10 CKIAZy Xap4OBHX HpO,Z[yKTlB
0c00JIMBO 1030aBICHUX BHUPAKEHOIO CMaKy, 3araxy i Kolnbopy, 3Ha4HO HOJ‘IlHH_IyIOTL
iXH1 OpraHONENTHYHI TOKA3HUKHU 32 PaxXyHOK MPUPOAHUX OApBHUKIB Ta eipHUX OIiH.
HasBHicTs aHTHOKCHAAHTIB, (HITOHIWAIB, PALY OPTaHIYHUX KUCIOT y (hiTOKOMITO3U-
IisIX CIpUSIE TIOIOBKEHHIO TEPMiHIB 30epiraHHsi HaroiB [5].

BBenenHs HaTypaJIbHUX KCTPAKTIB a00 BUCYIIEHOI INIOA0BO-AT1IHOI CHPOBHHH Ha
PI3HUX TEXHOJIOIYHUX CTAAISIX NPUTOTYBAaHHS MHMBA JA€ 3MOI'Y HE TUIBKU MOKPAILUTH
HOro 3MaTHICTh MPOTUCTOATH YTBOPEHHIO MTOMYTHIHB y TIporieci 30epiraHas, a il po3-
LIMPUTH aCOPTUMEHT 32 PaXyHOK CTBOPEHHS MPOAYKTY 3 HOBUMH OPraHOJIEITHYHUMHU
SIKOCTSIMU [4; 5].
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Meta pocaimkeHHsI: y3araJbHEHHS HasBHOI Ha TeIepillHii yac iHdopManii mpo
ITiIBUIIIEHHS CTIHKOCTI MWBA, MOCIIHKCHHS CKJIaly HETPaIUIIHHOI CUPOBUHU 3 BUS-
BJICHHSM HAHOUIbII ONTHMAIBHOI 32 MOMI()EHONEHUM CKJIAJOM IS TTOJOBKEHHS
TEpMiHY MTPUAATHOCTI MHBA.

Marepianu i meToau. Y mporieci I0CIiHKEHHS! BUKOPUCTAaHO HOPMATHBHY JOKY-
MEHTAIIIO Ta BiITOBITHI METOMKH 3TiJJHO 3 HOPMAaTUBHUMU JIOKyMeHTamu [8]. 3pa3ku
JOCITIKYBaJIM Ha BMICT aMiHHOTO a30Ty B CYCJi; BMICT CYXHX PEUOBHH (CTEKHIH 3a
JMHaMIKOIO 30poKyBaHHs); pH 1 THTpOBaHy KUCIIOTHICTB; BMICT (DeHOIIBHUX KOMIIO-
HEHTIB.

BuknaneHHsI OCHOBHHX pe3yJabTaTiB aociimkeHHs. [IpoOnmema minBuieHHs
TEpMiHy NPHIATHOCTI NMUBa 3a PaxyHOK 301IbLIEHHS HOTrO CTIHKOCTI B mpoueci 30e-
piraHHs € OAHI€I0 3 HaMakTyalbHIIIMX NpH BUPOOHHMLTBI nHBa. IlokpaiieHHsS
MOKa3HHUKIB CTIMKOCTi TOTOBOIO MPOAYKTY B MpoLeci 30epiraHHs poOUTh HOro OiibLI
KOHKYPEHTOCIIPOMOKHUM. TOX MepuIoueproBUM 3aBIaHHSIM € Mindip pOCIMHHOT
CHPOBHHH, SIKA HE TUILKU MOKPAIMTH CTIOKHUBALbKI BIACTHBOCTI MTHUBA,

PosrisnyTo mpoOneMy MifgBHIIEHHS CTIHKOCTI MUBA Mif 4yac HOro 30epiraHHS.
JlocimKeHo BIUTMB aHTUOKCUAAHTIB 1 JyOMJIBHUX PEUOBUH, KU3MITY, IMOUpY 1 KJIMHN
Ha 1epedir TeXHOJIOTYHOro MpoLecy NMPUroTyBaHHS MUBa Ta BU3HAYEHO HOTO ONTH-
MaJIbHy CTaJil0 I BHECEHHS HeTpaauLiiiHoi cupoBuHH. [lokazaHo, 110 3aCTOCYBaHHS
POCIMHHOI NPSIHO-APOMATUYHOI CHPOBHHH TO3UTUBHO BIUIMBA€ HA OPraHOJCNTHYHI 1
(i3UKO0-XIMI4H1 TOKA3HUKH TOTOBOT'O MHBA.

Hartenep akTMBHO BHBYAE€ThCS AHTHOKCHAAHTHY akTHBHICTH (AOA) pOCIMHHHX
eKCTpaKTiB. EKCTpakTH 3 TpaBu M SITH, JIUCTA MiAO1Ty, IIOAIB TOPOOUHH, TpaBH 4edpe-
1o 1 3Bipodoto, orpuMani 3rigHo 3 TY YV 18.483-98, Bxke TecTyBammcs Ha muBi. byno
BCTAHOBJICHO, 1110 iX BBEICHHS y TEXHOJIOITYHY CXEMY BUTOTOBJICHHS HATIOIO HE TUTBKH
MJBUIILYE CMAKOBY CTAOUIBHICTh TOTOBOIO HAIOIO, & TAKOX MO3UTHBHO BIUIMBAE Ha
30epeKeHHs TIPKUX PEYOBHH XMEJIIO, SIKi MICTATBCS y KiHLIeBOoMY npoaykri [17; 18].

IlpoBeneni Ha kadenpi OioTexHONOrii MPOXYKTIB OpOMIHHS Ta BHHOPOOCTBa
HauionansHoro yHiBepcHTETY Xap4OBUX TEXHOIOTIH JOCTIIKEHHS TapaMeTPiB SIKOCT1
MUBa 3 BHKOPHUCTAHHSM MPSHO-apOMAaTHYHOI CHPOBHHHU CBiqYaTh NPO IMO3UTUBHUI
BIUIMB CyMillIel iMOMpY Ta TBO3IMKH, a TaKoXX IMOMpY, TBO3AMKH Ta KOpiaHIpY.
BuxopucranHs HerpauLiiiHOI CHPOBHHH B MpoOLieci BAPOOHHLITBA MHBA A€ 3MOTY HE
TUTBKH PO3IIMPUTH ACOPTUMEHT, a i 30araTUTy Hamil Ol0MOri4HO aKTUBHHMH PEYo-
BHHAMH, MaKpo- Ta MikpoeremeHtamu [2; 18].

VY mporeci BUpOOHMIITBA MHBA JOMYCKA€THCS BUKOPHCTAHHS SK HECONOKEHUX
MarepiaiiB, Tak 1 XapuoBHX MPOAYKTIB 1 MaTepiajiB, JO3BOJICHUX OpPraHaMH OXOPOHH
370pOB’sl YKpaiHu, YMHHOIO HOPMAaTUBHOIO TOKYMEHTaLi€elo [8].

VY takux kpainax, sk bemeris, CILA, Aprentuna, bpazumis Takox m03BOJICHA
3aMiHa COJIOAY HECONO/KEHHM MarepianoM, OAHAaK MO)KHa BHKOPUCTOBYBAaTH HeE
oinbine 20% neconoxennx matepianiB. Y Kurai, Pocii, Kanaai Ta Benukiit bpuranii
BiZICyTHI 0OOMEXeHHS, B TOi vac sk y Himeuuuni BiamoBinHo 10 3akoHy «[Ipo uncrory
MUBa» HE JI03BONSETHCS BUKOPUCTOBYBATH HeconopkeHi matepianu [13; 14]. Ilpu
(opMyBaHHI TOBapHOI MPOMO3ULi HA CHOKUBUYOMY PHHKY BHPOOHHUK MHBOBAPHOI
MPOAYKLii Mae MpaBO BHKOPHCTOBYBATH SIK TPAAMIINHHY, TaK 1 HETpaauLiiHy CHpO-
BUHY.
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IMOup, sK 1 iHII JTIKApCHKi POCIIMHHU, MICTUTh AyX€ CKJIQJAHY CyMilll KOMIIOHEHTIB,
cepen SKUX OeTa-KapoTHH, KarlcaillnH, KogeiHoBa Kucaora, Kypkymid. Kpim mporo, 1o
CKJIaJly IMOMpY BXOAWTH 0araTto aMiHOKHCIIOT, a Takox Bitamian C, B, B,, A. ImOup
HAJIGKUTH A0 POCIHH, IO CTUMYJIIOIOTH NPOLECH OOMiHY PEYOBHH, MEPELIKOLKAE
3MIaHHIO TPOMOOLMTIB, YUM 3HIDKYE PU3HK BUHHKHEHHS iH(apkTy. Moke BUKO-
PHCTOBYBATHCS MPH 3allaJIbHUX TpoLecax, s Mpo(UIaKTUKH 1 JTiKyBaHHS MIrpeHi.
[psauii, Tepnkuii apomaT iMOMpPY 3yMOBIICHHH HAasBHICTIO B HbOMY edipHOi omii
(1,2—3%), a #ioro nmeky4mii cMaK 3aJCKUTh Bill HASIBHOCTI ()EHOJMBHHUX CIOIYK THITY
rinreporny. OCKUTBKH JI0 HOTO CKJIaly BXOIUTh BEIHKA KiUTBKICTh 010JI0TTYHO aKTUBHUX
PEYOBHH, IMOMp Mae BHCOKY aHTHOKCHIAHTHY aKTHBHICTb. 3aBISIKH LIbOMY OCTaHHIM
4acoM BiH € 00’€KTOM JOCTIKEHb 0araTboX BUeHHX [2; 5].

[momn km3mimy Oarati ackopOiHOBOrO kucnoror (B 100 T — 88,6% moboBoi
HOPMH), MICTATh JAOCUTH Oarato omieBoi kuciaoTu (Bimnoigno — 12,5%); makpo- i
MikpoeneMeHTiB: 0opy (85,1%), 3amiza (82%), mapranito (27,7%), 3amiza (27,3%),
momioneny (21,4%), xamito (14,5%), xpemnito (13,3%), xkobamsty (10,0%). Kuzun
BiIPI3HSIETHCS BIIHOCHO BHCOKUM BMicTOM (pitoctepomiB (18,7%), MoHO- 1 qucaxa-
punis (18,0%), cepen sikux nominye rimokosza (B 100 1 — 14,4% moGoBoi HOopMH), a
Takox nekTuHy (13%); He MICTATh caxapo3u, MICTATh HEBEIUKY KUIBKICTh KPOXMAITO
(8100 —0,171)[3].

PeyoBrHM KH3mIly 3BHUAiHOrO MOXKYTh CHPHUYHMHSTH AHTHOKCHIAHTHUH edeKkT
(hmaBoHOIMM). 3aBAAKM AyOMJIBHUM PEYOBHHAM KH3HJ BOJIOAIE B’SDKYUMMH BIIACTH-
BOCTSIMH, ITI0, y CBOIO YEPry, MA€ CTATH 3allOPYKOI0 3MEHIIIEHHS KUThKOCTi OLTKIB —
TIOTIEPETHHUKIB KOJMOITHUX IOMYTHIHb.

BcraHoBneHO aHTHOKUCITIOBAJIbHY aKTHBHICTD IUTOIB KU3UITY 3a 3IaTHICTIO BiJHO-
BiIIOBaTH ioHM 3amiza Ha 100 T cyxoi mMacu, fka B MepepaxyHKy Ha acKOpOiHOBY Ku-
CJIOTY 3MiHIOBanacs B giana3oHi 41—149 MxMorib, BMICT aHTOLIMAHIB y TIEpEpaxyHKy
Ha MiaHiAaH-3-TIiKO31MUT CTaHOBUTH Bix 1,3 10 223 Mr-ekBiBaJicHTa, Y TOH Yac SIK
BMICT ()EHOJNIBHUX CHOMYK 3MIHIOBaBCs y HiamasoHi 657—2611 mr-ekBiBaneHTa (B
nepepaxyHKy Ha TJIOBY KUCIOTY). 3’SICOBAHO, IO CBDKI SITOIM KH3UITY MOXYTh OyTH
JDKEpEoM aHTHOKCHIAHTIB 1 BAKOPHCTOBYBATHCS SIK XapuoBa go0aBka [3; 5].

XiMiYHMHA CKNIaJ KAIMHMA 3BHYAHOI Ayxke OaraThii Ha KopucHi pedoBuHH. Kopa
pocauHE MicTUTh edipHy odito, ditocTepuny, ¢raBoHoinu (BiIOYpHIH), cUpT BiOYp-
HIT, AyOWJIBbHI PEYOBHHHU, O~ Ta P-aMipvH 3 MOXIJHUMHU CHONYKamu, ONMu3bKo 6%
CMOJIM, 8 TaKOXX NaJbMITHHOBY, MypalllHY, BaJepiaHOBY, OLITOBY, JIIHOJNEBY, OJ€i-
HOBY, 130BaJIepiaHOBY, LIEPOTUHOBY, KAIIPOHOBY 1 KanpwuiioBy kuciotu. [lnoau xamunu
MalOTh Y CKJIaJi I[yKop, (pi1aBoHOIHM (keMrdeport, KBEepLEeTHH, IEOHO3H/, aCTparaliH),
OapBHHKH, MEKTHHOBI Ta AyOWJIbHI pedoBUHH, OipraBoHOIN ameHTO(IaBOH, B-Kapo-
THH, BitamiH C, psA OpraHiYHMX KHCIOT Ta MIKpoeiaeMeHTiB. KBiTi pocinHHu Takox
MICTSITh Y CBOEMY CKJIaJli OpraniuHi KUCIOTH, (IaBoHOiAH, edipHy ofiro Ta Bitamin C
[5].

Tax, y cknafi Arin KajauHy HasiBHI ByryieBoau (6—~8 r), 1yOuiIbHI pedoBHHH (10
3%), opraHi4Hi KUCJIOTH, NIEKTHHH, e(ipHi Macia, QiTOCTepHUHH, TaHIHH, CMOJIO-
BuHI epipu, BiOypHiH, BiTamiH A (2,5 mr), Bitamin E (2 mr), Bitamin C (o 82 mr),
Bitamin P (300—500 wmr), Bitamin K, kamiiif, MarHii, 3a1i30, IWHK Ta 1HII MIKpO-
eIIeMEHTH [5].

218 ———— Scientific Works of NUFT 2020. Volume 26, Issue 1 ———



XAPYOBI TEXHOJIOT'II

Peyorunu obminvxu 38uyaiitoi (Hippophae rhamnoides) 3yMoBITIOIOTH aHTHOKCH-
JNaHTHUH eeKT npoAykTiB (praaBoHOInN). 3aBIsSKH AyOUIbHHM PEUOBUHAM OOJIiMXa
Ma€ B’SDKYYl BIACTHBOCTI, IO, SIK 1 KM3WJI, MA€ CTaTU 3allOPYKOK) 3MCHINCHHS Kilb-
KOCTI OLJIKIB — IONIEpEIHUKIB KOJOITHUX MOMYTHIHB. Sroma mictuts 10 3,5% 1yKpiB,
2,6% — opraniuaux kucior, 83,6—86,4% — sxwupHoi omii, 8,6—272,5 mMr% —
ackop6inoBoi kucnotu (Bitaminy C), 0,9—10,9 mr% — xaporuny, 0,016—0,035 —
Bitaminy Bj, 0,1016 —0,035 mr% Tiaminy (to6to, Bitaminy B;) 1 0,038—0,056 mr%
pubodnasiny (Biramin By) [5]. 3 KOpM BHIIIEHO CEPOTOHIH — pEYOBHHA, IO MAae
MPOTUIYXJINHHY IiIO.

Orxe, 3BaKar04M Ha MIJBUIICHWH BMICT aHTHOKCHAAHTIB 1 AyOHJIBHUX PEUOBHH B
OITMCaHIi BUINE CUPOBUHI (K¥3WJI, iIMOMp, KaJMHa, o0minuxa), i JOUUTEHO JTOCITIHKY-
BaTH 3 MOXKJIMBICTIO BUKOPHCTaHHS JUIA MIIBHUILCHHS CTIMKOCTI THBA, MOIMIICHHS
HOro XapakTepuCTHK, a8 TAKOX 3aUls PO3LIMPEHHS aCOPTUMEHTY MPOAYKLIi 3i CTBO-
PEHHAM HOBHX CODTIB.

[Nepmmm eranoM JOCHiHKEHHS CTAIO TPOBEACHHS MOPIBHSUIBHOT (Pi3UKO-XIMIUHOT
XapaKTEepUCTHKU Pi3HUX BUIIB NKBa (EKCIEPUMEHTAIBHUX 3pa3kiB). Byno mociimkeno
MUBO 3 JONABaHHAM TaKHX BHIIB CUPOBHHH, SK STOAW KH3WIY (3pasok 2), KOpiHb
iMOHMpy cBiXHH (3pa3ok 3), II0OAM KaJMHHU (3pa3oK 4), IIoau oOinmuxu (3pasok 5).
Tako MiATOTOBIEHO KOHTPOJIBHUH 3pa3okK (3pa3ok 1) 6e3 momaBaHHS >KOIHOI MPSHO-
apoMaTU4HOi cupoBHHHM. [IMBO roTyBaIy 3rifHO 3 YNHHUMU HOPMATUBHUMU JIOKY-
MEHTaMH, TTUBHE CycI0 — eKcTpakTuBHICTIO 11,8% [9]. CupoBuHa 3 miIBUILICHUM
BMICTOM aHTHOKCHJIAHTIB JTOJaBaiacs 10 JOCTIPKyBaHUX 3pa3kiB uepe3 90 XB micis
MoYaTky Kum’sTiHHA. TpuBamicte kum’sTiHHA ckiana 120 xB. Herpagumiiina
cupoBuHa Oyna 3agaHa y Kinbkocti 10 r/mm?. [licns npoBeneHHs mpoLecy KUl ATIHHS
OXMEJIeH] 3pa3Kd BIJCTOIOBAIM JUIi MOMJIMBOCTI BWIIYYEHHS OLIKOBOrO Opyxy. Y
MOAATIBIIOMY OXMEJIEHE CYCIIO OXOIODKYBANH, A0 HHOI0 OYIIH 33/1aHi IPLKIXKI HOBOTO
Oponinns Fermentis S-189. Hacrymi miicte i6, mig yac OponiHHS eKCIepUMEHTa-
JIBHUX 3pa3KiB JIOCTIPKEHO SIKICHHH BIUTMB JONAHOI HETPAMINIMHOI CHPOBHHU Ha
nepeOir Mboro MpoIecy.

JlnHaMiKy 3MiHH €KCTPaKTHBHOCTI Cycna mij yac OponiHHS HaBeAeHo y Tabu. 1

Tabnuys 1. JuHamika 3MiHM eKCTPAKTHBHOCTI cyc/1a y mponeci 6pogiHas

Joba Buict cyxux pevosit, % 3MiHa BMIiCTY ggz)(;ll); I[;;‘I;‘])SI/IH y mporieci
TiCIs
3pasox JIO OXMENEHHS | s 2 noba | 3 noba | 4 noba | 5 noba | 6 noba

Konrpons 1 11,8 12,0 11,8 9,9 75 6,0 5,2
Kuzun 2 11,8 12,1 11,9 9,8 7,3 59 5,1
ImGup 3 11,8 12,1 11,8 9,6 7,2 5,7 4,8
Kasnuna 4 11,8 12,1 11,7 9,6 7,4 5,6 4,8
O6minuxa 5 11,9 12,1 11,9 9,7 7,4 5,7 4,8

3 tabn. 1 BUOHO, IO 3pa3KH, OO SKUX IiJ 4ac MpoLecy KUIl ATiHHS Cycla 3 XMe-
neM Oyno momaHo iMOMp 1 KaluHy, MPOIEMOHCTPYBAIM HaWKpaiml pe3yabTaTd 3i
30popKyBaHHS IyKpiB. e Moxke cBiquuTH Mpo Te, 110 I1i J0OaBKH, NOJaHI Ha CTa-
Ii1 KUITSTIHHS CyClla, MICATh MIKPOGIEMEHTH, SIKi CTUMYIIOIOTh IPILKIKI Ta poo-
JATh iX Oinbin akTUBHUMH. llle OfHI€I0 MPUYMHOIO MOKpALIeHHS 30pOmKyBaHHS
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cycna JIpiKDKaMH MOYKHA BBaXkKaTH Kpamry Koaryisiiro Oimka (ta6m. 2). Le, y
CBOIO Uepry, BHUKIMKaHO IMiABHIICHUM BMICTOM NOJI(EHOIBHUX PEYOBUH, IO
MAalOTh BJIACTUBOCTI YTBOPIOBATH HEPO3UMHHI KOMILJICKCH 3 OLIKOBUMH PEYOBHHA-
MH 1 3yMOBJIOIOTH Kpallle OCiTaHHs 3aBHCEH NMHBa, SKi MPH iX HEIOCTaTHHOMY
BUJIyYCHHI B MOJANBLIMX TEXHOJOTIYHUX CTaiX 3MEHUIYIOTH OpOIWIBHY aKTHB-
HiCTh npikmKiB [10; 17].

3pa3ok, 10 AKOro Oyslo JOAaHO KH3WJI, TaKOX MPOAEMOHCTPYBaB Kpaliuil pe-
3yIbTaT, HK KOHTPOJIBHUN 3pa30K, MPOTe Pi3HULA Oylia HECYTTEBA.

s mopiBHAHHS B 1M(POBOMY BUpPa3i MOXKHA CKa3aTH, 10 KOHTPOJILHUN 3pa-
30K Oyno 30pomkeHo Ha 55,0%; muBo 3 ku3mwinoM — Ha 57,1%; 3pa3ku nwBa 3
iMOrpoM Ta kanuHOK — Ha 60,3%. Pi3HUIM MiX KOHTPOJIEM 1 3pa3KoM 3 KH3HIIOM
cxiana 5,3%. O0ninuxy 3HSUIM 3 eKCIIEPUMEHTIB Uepe3 BEIHUKY KiTbKICTh 3aBUCIINX
PEUYOBUH.

Hactynxnum eranom ,Z[OCJ'Ii,Z[)KeHHSI OyJi0 NOPIBHIHHA KUIBKOCTI BUCOKOMOJIEKY-
JIPHOTO A30TY ICIS CTAJIl KUIUSATIHHS cycna 3 xMeneM. JUis 1boro BUKOPHCTO-
BYBAIIU Ti CaMi 3pa3KH, IO i B IIONEPEIHEOMY CKCIICPHMEHTI.

PesynbpTati mociimkeHHs BIUIMBY aHTHOKCHIAHTIB Ha MPOLIEC KoaryJsiii BUCO-
KOMOJIEKYJISIPHUX O1NIKiB IpW KWI'ATiHHI cycna, siKi HaBeldeHi y Tabi. 2, cBigyaTh
npo Te, IO JOJAaBaHHS HETPAJUIIIHHOI CHPOBHHHU Pa3oM i3 XMeNeM CIpHSE Koa-
ryjsimii 6ikiB y muBHOMY cychi. OIiHIOIOYH JaHi, OTpUMaHi i 9ac JOCTiKEHb,
MOXKHA 3pOOMTH BHCHOBOK, III0 HAaMKpaIle 3MEHIIEHHIO KUTBKOCTI 3arajlbHOro a3o0-
Ty TICHS KU ATIHHS CIPUS€ BHECEHHS I1iJ] Yac KU SITIHHS ATiJ KanmuHu. Pesynprar
3MEHIIIEHHS KUTHKOCTI BUCOKOMOJEKYISIPHOTO OlIKa y BUXITHOMY 3pa3Ky 0e3 Jo-
JaBaHHS XMEITI0 BUSBUBCS HANUTIPIINM.

Tabnuys 2. BMicT 3arajibHOTO a30TY Y 3pa3Kax MPH BHKOPUCTAHHI AOCTiTAKYyBaHOT
CHPOBMHHU 3 Mi/IBUILIEHUM BMiCTOM AHTHOKCH/IAHTIB

3pa3ok TaHIHOBHI ITOKa3HUK Bwmicr koarysrorogoro azory mr/100 qm?
BuxiznHae cycio 0,438 16,1
1 0,366 15,2
2 0,344 14,1
3 0,351 14,4
4 0,335 13,7

Ha HaCTyITHOMY eTari I[OCHI,Z[)KCHHSI HOplBHIOBaJ'II/I (1)131/11(0 XIMIYHI TOKa3HUKU
SIKOCTI TOTOBOI'O IHBA 3 Z[06aBKaMI/I aHTI/IOKCI/II[aHTlB i KOHTPOJIBHOI'O 3pa3Ka. I_Il
}_IOCJ'II}_DKCHHH 6YJ'II/I HpOBeI[eHl Ha 21 I[O6y I[OBplBaHHH IIMBa. OTpI/IMaHl I[aHl 3a
OCHOBHHUMH IIOKa3HHUKaMH HaBe[{eHi B TaOm. 3.

Tabnuys 3. ®i3nKo-XiMiYHI MOKA3HUKH SIKOCTi NMUBA 3 100aBKaMHU Pi3HUX
AHTHOKCHJIAHTIB

Bwmicr . KucnorHictb,
o Bwmict 3 . .
3pasox JIIHCHOrO cmpTy, Komipuicts, cm® pH cM TaHiHOBHI
€KCTPaKTy, % 0,1u 12 ma 100 cM® 0,11 NaOH Ha | moka3HHK
% 100 cm3

1 4,8 3,7 0,40 44 1,8 0,355

2 4,7 3,8 0,41 4,46 1,8 0,335

3 4,5 3,8 0,40 4,46 1,8 0,342

4 44 3,9 0,41 4,42 1,9 0,321
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BcranoBneHo, 1mo kpaimuM 3pa3koM € MHUBO, CTaOUTI30BaHE MUITXOM JTOOABKH
kanuuu. el 3pa3ok muBa Mae HAWHWKYMN TaHIHOBHMI MOKAa3HUK, IO BKa3ye Ha
HalMEHIITy KUTbKICTh OUTKIB, 3AaTHUX JI0 YTBOPEHHS MMOMYTHIHb Y HBOMY B ITPOIECi
30epiraHHsl.

BUCHOBKM

JocniKeHo MOXKIHMBICTh BUKOPUCTAHHS IUIOAIB KU3HMJY Ta KaJlMHH, a TaKOXK
KOpiHHS iMOupy. BusHadeHo, mo momaBaHHS iMOMpY 1 KalWMHH MiJ Y4ac TEXHOIO-
rYHOI omepauii KUIT ITIHHS Cyclia 3 XMeJleM MPOJEeMOHCTPYBaIX HaiiKpalli mokas-
HUKH CTIHKOCTI (32 TaHIHOBHM TIOKa3HHUKOM) 1 IKOCT1 ToToBOrO nmuBa. OTxe, Kona-
BaHHS HETPAJAUIIAHOI CHPOBUHU € HAHOUIBIN JOUUIFHUM HA CTaJii IPUTOTYBaHHS
cycrna.

Buxopsun 3 aHanizy HasBHUX HAYKOBO-TEXHIUHHUX JpKepel iHopMallii, a TaKoX
MPOBENICHUX EKCIIEPUMEHTAIBHUX AOCTIIKEHb CPOPMYITHOBAHO TaKi BUCHOBKH:

- JOBeZIeHO epeKTUBHICTh 3aCTOCYBaHHs aHTHOKcUAaHTIB (AO) 3 BUOpaHOi poc-
JIMHHOI CUPOBHHM JUIA 3a1100iraHHs HeOa)KaHUX MPOLECiB OKMCHEHHS TUBA MiJ] 4ac
fioro 30epiraHHs;

- BUABIIEHO, 1[0 OUIBII CTIMKMMH OO0 3MIHHM CBOIX OKHCIIIOBAJbHO-BIAHOBHHUX
BJIACTUBOCTEH 1 CKHCaHHS € 3pa3KH, 10 SKuX OyJo nomaHo KanuHy. Bci 3pasku, B
AKi OyJlO AOAaHO HETpaJWLiiHy POCIWHHY CHPOBHUHY 3 MiABHIIEHHM BMIiCTOM
AHTUOKCUIAHTIB, IPOJEMOHCTPYBAJIM Kpally CTIHKicTh A0 ckucaHHs. Lle noBoauTh
JOLIbHICT BUKOPUCTaHHS Li€1 CHPOBMHH [UIsl MiIBHILEHHS TEpMiHY 30epiraHHs
TIHBa;

- BecranosneHo, mo nonaBaHHS HETPAIULIIHHOI CHPOBUHU 3 MiIBUIIEHUM BMiC-
TOM aHTHOKCHJIAHTIB 1 IyOMJIBbHMX PEUOBUH MO3UTHBHO BILIMBAE HA TAHIHOBUI MO-
Ka3HHK Y TOTOBOMY MUBI. Y 3pa3Kax, B siKi OyJ0 JOAaHO IOCTIKYBaHY CHPOBHHY,
crocTepiranocsi 3MEHIIeHHS I[bOT0 MOKa3HUKa, 110, Y CBOIO Yepry, BKa3ye Ha 3MEH-
LICHHS! BUCOKOMOJIEKYJISIPHUX OUTKOBHX PEUOBHH Y MHBI, SIKi BUCTYNAIOTh KOMIIO-
HEHTaMH KOJIOITHUX NOMYTHIHb.

Jliteparypa

1. AHTHOKCH/IaHTBI M3 PACTUTENIHHOrO ChIPhSl B TEXHOIOIMHM crabwimsaimu musa / JlaHuimo-
Ba JI. A. u ip. Bocmouno-Esponetickuil srcypnan nepedosvix mexmonozuiu. 2013. Ne 1. C. 23—26.

2. bionoriuna ximis: migpyunuk / JI. @. Ilapnonska, Ta iH.. Cymu: YHIBEpCHTETChKa KHUTA,
2011. 510 c.

3. [loxueHi BractuBocti km3mry: URL. https:/healthday.in.ua/travi/kizil (maTa 3BepHEHHS
11.10.2019).

4. Menennua T. B. Ceipbe 1 BcrioMoraTelbHbIe MaTeprais! B muBoBapeHun. CI16.: U3n-Bo
«IIpodeccus», 200. 304 c.

5. Burkosckuit B. JI. ITnomoBsie pactenus mupa. CI16.; M.; Kpacaomap: Jlans, 2003. 592 c.

6. Menemuna T. B., lenerkae A. T. KommounHast croiikocTh muBa: yaeOH. mocooue, CII0.:
HIY UTMO; UXubT, 2014. C. 90 .

7. Kynne B., Mur I'. Texnonorusi conoma u muBa: nep. 3 Hem. CII6.: TIpodeccus, 2009.
1100 c.

8. [Muo. 3arambui TexHiuni ymosu: JJCTY 3888-15. [Unnnnmit Bix 2015-1-01]. K.: Jdepx-
crioxuBcTaHAapT Yipainy, 2015. 13 c. (Hanionansauit crangapt Ykpainn).

Hayxosi npayi HYXT 2020. Tom 26, Ne | —— 221


http://fptl.ru/biblioteka/pivo/meledina_vspomogatelnye-materialy-v-pivovarenii.rar
http://fptl.ru/biblioteka/pivo/meledina_vspomogatelnye-materialy-v-pivovarenii.rar

FOOD TECHNOLOGY

9. Komosa B. M., Myxkoin P. M., Kobeprirpka A. O. JlocmikeHHs BIDIUBY BUKOPHCTAHHS
MOpOIIKONOAIOHOro 1MKOpit0 B muBoBapinui: Engineering Studies, Taylor & Francis. 2018.
Issue 3 (2), Volume 10. P. 812—830.

10. Optimization of main fermentation of high-gravity wort / Ruslana Kosiv, Tetiana Kharandiuk,
Lyubov Polyuzhyn, Liubov Palianytsia, Natalia Berezovska: Chemistry & Chemical Technology.
2016. Volume 10, number 3. P. 349—353.

11. Xaparmok T. B., Koci P. b., Bopyx O. M., Jammboxwux P. C. 3HmkeHHS BMicTy Bilu-
HAJIBHHX JIKETOHIB NPH 30pO/DKYBaHHI BHCOKOI'YCTHHHOTO cycna. Hayxosuii eicnux JIHYBMBT.
2017. Volume 10. P. 149—152.

12. Sitia R., Braakman I. Quality control in the endoplasmic reticulum protein factory.
Nature. 2003, 426(6968): 891—894. doi: 10.1038/nature02262.

13.3akon  «O uwmcrore mmBay. URL: ttp:/;www.pivnovbar.ru/page/show/zakon_o_chi
stote_piva.htm. (gata 3Beprenns 10.09.2019).

14. Kretova Y. |. Prospects for the use of unconventional raw materials in brewing techno-
logy: domestic and foreign experience. Bulletin of the South Ural State University. Ser. Food
and Biotechnology. 2017. VVol. 5, No. 4, P. 12—18.

15. Mussche R. Proceedings of 21 st. Convention. Inst. Brew. N. Zealand-Australia, 1990.
P. 136—140.

16. Steenackers B., De Cooman L., De Vos D. Chemical transformations of characteristic
hop secondary metabolites in relation to beer properties and the brewing process: a review. Food
Chem. 2015; 172: 742—T756.

17. Bamforth C. W., Muller R. E., Walker M. D. Oxygen and Oxygen Radicals in Malting
and Brewing: A. Review. J. A. Soc. Brew. Chem. 1993. Ne 51. P. 79—88.

18. Mikyska A., Hrabak M. The role of malt and hop polyphenols in beerquality, flavour and
haze stability. J. Inst. Brew. 2002. P. 78—385.

222

Scientific Works of NUFT 2020. Volume 26, Issue 1




	Зм¦ст# 1.pdf
	БІОТЕХНОЛОГІЇ.pdf
	Висновки
	Література

	ЕКОНОМІКА (1).pdf
	Висновки
	Література
	Conclusion
	References
	Висновки
	Література
	Conclusions
	Висновки
	Література
	Висновки
	Література
	Висновки
	Література

	МЕХАНІЧНА ТА ЕЛЕКТРИЧНА ІНЖЕНЕРІЯ.pdf
	Висновки
	Література
	Висновки
	Література
	Висновки
	ЛІТЕРАТУРА
	Висновки
	Література

	ФІЗИКО-МАТЕМАТИЧНІ НАУКИ.pdf
	Висновки
	Література

	ХАРЧОВІ ТЕХНОЛОГІЇ (1).pdf
	Висновки
	Література
	Висновки
	Література
	Висновки
	Література
	Висновки
	Література
	Висновки
	Література
	Висновки
	Література
	Висновки
	Література
	Висновки
	Література
	Висновки
	Література
	Висновки
	Література
	Висновки
	Література
	Висновки
	Література
	Висновок
	Література

	ХАРЧОВІ ТЕХНОЛОГІЇ (1).pdf
	Висновки
	Література
	Висновки
	Література
	Висновки
	Література
	Висновки
	Література
	Висновки
	Література
	Висновки
	Література
	Висновки
	Література
	Висновки
	Література
	Висновки
	Література
	Висновки
	Література
	Висновки
	Література
	Висновки
	Література
	Висновок
	Література

	ХІМІЧНІ НАУКИ.pdf
	Висновки
	Література

	ДО ВІДОМА АВТОРІВ_виправлено 1 сторінка.pdf
	ДО ВІДОМА АВТОРІВ_виправлено 2 сторінка.pdf

