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Ixempazuposanue me3eu nPoeoOUIOCs NymeM HOTHO20 U YACMUYHO20 COPadCi-
8aHUsL CYCIIA HA Me32€e C NPeosapumensHoll (hepmenmayueti, ¢ Hazpesanuem mMe3eu u ye-
JEKUCTIOMHOU Mayepayuet.

Yemanosneno, umo cnocod skempazuposanus Me32u Okazuléaen Cyujecmeenioe
GIUSAHUE HA MACCOBYIO KOHYEHMPAYUIO (DIABOHOUO0E (AHMOYUAHOS, KAMEXUHO8 U (Pia-
BOHOJI0B).

Chnocob sKcmpazupoeanus OKa3wvieaen Cyuecmeentoe GusiHIe HA KaYeCmGeHHblil
CoCMas U KOAUYeCMBEHHOe COOePIACAHUE MOHOMEPHBIX (POPpM (heHoNbHbIX 6elecms —
henonxapbonossix kuciom oenzoiino2o u kopuuno2o psoa (Cs — Ciu Cs— Cs).

Jna copma Canepasu, naudonsuiee Yucio PeHoroKuciom uoeHmupuyupoeano
6 guHOMAamepuae, NOIYYeHHOM Y2leKUCIOMHOU Mayepayueil.

Yemanosnena cywecmeennas pasuuya 6 maccosvix KOHYeHmpayusx genono-
KUCTIOM 6 BUHOMAMEPUAIAX, NOTYYEHHBIX HPU PAZHBIX CHOCOOAX SKCMPALUPOBAHUSL ME3-
eu. Haumenvutee yucio (enorokuciom OOHAPYICEHO NpuU IKCMPALUPOSAHUU Me32U,
nymem ee Hacpeanusi.

Obpadbomka me3eu ghepmenmusimM Npenapamom cnocoocmesyem NouIue U0 CO-
depoicanuist 6 GUHOMAamMepuane (PeHoNbHbIX COeOUHEHUH, 6 MOM Yucie aHmoOYuanos,
ONpeoeAIoWUX NOTHOMY BKYCA, APOMAMA U Yeemd GUHd.

Knioueswie cnosa: Sxcmpacuposanue, anmoyuanst, (heHONOKUCIONbI, YeTeKUC-
JIOMHASL Mayepayus, mepmMoSUHUGUKALYU.

@)er |

Jas nurupoBanus: Cmoxos X.P., Veroxkannaosa T.A., Poguna O.M. / Uc-
CJIEZIOBAHUE BJIMSTHUS TEXHOJIOTUYECKHX CIIOCOOOB HKCTPArMPOBAHUS ME3TU HA COCTAB U
KOJINYECTBEHHOE CONeprKaHNe (PEHOJIbHBIX BEIECTB B KPACHBIX HATypaJbHBIX BHHOMA-
tepuanax // Hosblie Texnonoruu. 2019. Bem. 4(50). C. 63-70. DOIL: 10.24411/2072-
0920-2019-10406.

Siyukhov H.R., Ustyuzhaninova T.A., Rodina O.M.

INVESTIGATION OF THE INFLUENCE OF TECHNOLOGICAL
EXTRASION METHODS OF PULP ON THE COMPOSITION AND
QUANTITATIVE CONTENT OF PHENOLIC SUBSTANCES IN RED
NATURAL WINE MATERIALS

Siyukhov Hazret Ruslanovich, Doctor of Technical Sciences, an associate professor,
head of the Department of Technology, Machines and Equipment for Food Production
FSBEI of HE «Maykop State Technological University», Russia

E-mail: siukhov(@mail.ru

Tel.: 8 (8772) 57 12 84

64



ISSN 2072-0920 HOBBIE TEXHOJIOT'MH. 2019. 4(50)

ISSN 2072-0920 NOVYE TEHNOLOGII (MAJKOP). 2019. 4(50)

Ustyuzhaninova Taisiya Arkadevna, Candidate of Technical Sciences, an associate pro-
fessor of the Department of Technology, Machines and Equipment for Food Production
FSBEI of HE «Maykop State Technological University», Russia

E-mail: taisiya-ust@yandex.ru

Tel.: 8 (8772) 57 12 84

Rodina Oksana Mikhailovna, a 3rd year post graduate student of the Department of
Technology, Machines and Equipment of Food Production

FSBEI of HE «Maykop State Technological University», Russia

The article presents the results, studies of the influence of various methods of ex-
tracting pulp on changes in qualitative composition and quantitative content of phenolic
substances in red dry wine materials of the Saperavi variety.

Extraction of the pulp was carried out by complete and partial fermentation of
the wort on the pulp with preliminary fermentation, with pulp heating and carbon diox-
ide maceration.

It’s been found that the method of pulp extraction has a significant effect on the
mass concentration of flavonoids (anthocyanins, catechins and flavonols);

The extraction method has a significant impact on the qualitative composition
and quantitative content of monomeric forms of phenolic substances - phenol carboxylic
acids of benzoic and cinnamon series (C6 - C1 and C6 - C3).

For the Saperavi variety, the largest number of phenolic acids has been identi-
fied in the wine material obtained by carbon dioxide maceration;

A significant difference has been found in mass concentrations of phenolic acids
in wine materials obtained by different methods for pulp extraction. The smallest num-
ber of phenolic acids has been found at extracting pulp by heating;

Processing the pulp with an enzyme preparation increases the content of phenol-
ic compounds in the wine material, including anthocyanins, which determine the com-
pleteness of the taste, aroma and color of the wine.

Key words: extraction, anthocyanins, phenolic acids, carbonic acid maceration,
thermovinification.

For citation: Siyukhov H R., Ustyuzhaninova T.A., Rodina O.M. / Investigation
of the influence of technological extrasion methods of pulp on the composition and
quantitative content of phenolic substances in red natural wine materials // Novye
Tehnologii. 2019. Issue. 4(50). P. 63-70. DOI: 10.24411/2072-0920-2019-10406.

OnHuM 13 TIaBHEHIINX (HAKTOPOB, OMPEACISIIOINX CIEHU(PHIHOCTD KPACHBIX
BUH, SIBJSIIOTCS] (PEHOJIbHBIE COSTUHEHUs], 00pas3yroIinecss B BHHOTPAJAHOM AroAe U MOA-
BEPTarolIIecs] U3MEHEHUSIM B IIPOLIECCE TEXHOJIOTNUeCKOi 00paboTKH BHHOMATEPUAIIOB.
DeHONbHBIE BEIIECTBA BUHOIPaAa COCPEAOTOUYEHBl, B OCHOBHOM, B KOXKHULIE BU-
HOTPaAHOU ArOABI U MPUIIErarolell K HeH MIKOTH.
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[TosTOMy TEXHOJIOTHSI KPACHBIX BUH MOCTPOEHA Ha SKCTPArHPOBAHHUH CYCIIOM H3
KOJKULIBI U IPYTHX TBEPABIX YaCTEH IPO3IU KPACALUINX U (PEHONbHBIX BEIIECTB, PEeHOIO-
KUCJIOT U APYTHX apOMATHYECKUX U SKCTPAKTHBHBIX COCIMHEHUH.

@DeHOoNbHBIC BEIIECTBA BMHA MPEICTABICHBI PA3UYHBIMU KJIACCAMH COCIMHE-
HUM, B TOM 4ucyie O€H30MHBIMI U OKCUKOPUYHBIMH ()EHOJIOKUCIOTAMH.

B Hacrosiiee BpemMsi HENOCTATOYHO JAHHBIX U O BIUSHUM CIIOCOOOB 3KCTparu-
POBaHMs ME3TH Ha UX COCTAaB U KOJIMYECTBEHHOE COIEPIKaHUE.

B cBsi3u ¢ 3THM HCCenOBaHMs, HANpaBIEHHBbIE HA M3yUe€HHE COCTaBa (PpeHOINb-
HBIX COCIUHEHNH M CocOO0B M3BJICUCHUST KPACAIINX BEIIECTB U3 BHHOTPAIA Ul yBe-
JMYEHNs UTHTEHCUBHOCTH MX OKPACKHU CTAHOBATCS aKTyaJbHBIMH.

Lenpro HAIIKUX UCCIENOBAHMN CTAJO M3YYEHHUE BIHSIHHS CIIOCO0a 3KCTparupo-
BaHMSI ME3TH Ha Ka4eCTBEHHBIH COCTaB U KOJMYECTBEHHOE COAep:kaHue (hEeHOIbHBIX
BEIECTB, B TOM YHCJIE aPOMATHYECKHX.

Bbriio orobpano paBHOe KoHUecTBO ApobieHoit mesru (mo 30 kr) copra Came-
paBH U pacmpeneseHo B eMKOCTH OAMHAKOBOro obbema. Jlanee npoBOAMICH HCCIEN0-
BaHMsSI COCTaBa U COAEPKaHUs (DEHONbHBIX BEIECTB M OPTAaHMYECKUX KHUCJIOT B JAHHOM
CopTe BUHOTPaja.

Bce obpasupl ObUTH TOTYYEHBI HCMOIB30BAHUEM PA3JIUYHBIX CIIOCOOOB HKCTpPaA-
rUpOBaHUsl. A UMEHHO:

- cOpaxkuBanue Ha me3re 100% caxapos, CoepsKaLIUXCs B BHHOTPAE,

- cOpaxxuBanue Ha me3re 50% caxapos, coAepiKaluxcs B BUHOTPAse, ¢ Mocie-
OYIOIIUM OTASICHUEM U 100OpakuBaHUEM cycia 0e3 Me3ri,

- cOpaxuBanue Ha Mme3re 100% caxapoB, ¢ mpenBapuUTENbHON (epMeHTanuen
mesru (PepmenTHbIN npenapat TpeHnonuH Pyx);

- HarpeBaHme Me3ru mepej 6poxenneM a0 40°C, ¢ mocmemylomuM CaMOOXa-
KIIEHUEM,

- YIJIEKUCIIOTHAS Mallepalus LeIbIX rpo3nel BUHOrpana (B JTUHAMUKE).

B kauectBe koHTposs paccMarpuBascs oOpaszen Nel, monyueHHBIH Kiaccude-
cKuUM criocobom, T.e. cOpaknBanreM Ha me3re 100% caxapos.

OmnbITh! TPOBOIMIINCE B yeinoBusiX MukposuHonenus Ha OO0 «Kybaub-Buro» B
noc. BunorpagHoMm TeMprOKCKOro paiioHa.

UzydeHne BIUSHUS TEXHOJOTMYECKHX IPHUEMOB Ha conepikaHue (PeHONbHBIX
BEIIECTB B IMOJIyYEHHBIX KPACHBIX CYXHX BUHOMATEPHAJIaxX, MOKA3aJIo CIIEAyIoLIee:

Haubonbimas quHamuka pocta koHueHTpauuu ¢uasoHounos psina Cs — Cz — Ce:
AHTOITMAHOB, KATEXWHOB M (PJIABOHOJIOB HAOJIOAaIach B BUHOMATEPHAIAX MOJyYEHHBIX
TepMOoBUHH(UKannel U (pepMeHTalreH, a TakKe B Pe3yJIbTaTe YIJIEKUCIOTHOH mare-
paunu. Hanbonblnmii mpUpOCT M COXPAaHEHHE aHTOLMAHOB, O0OECIIEUMBAIOLINX HHTEH-
CHUBHOCTh OKPAaCKH, B CPaBHEHHMH C KOHTpOJIeM, oOecnedmsio BHeCEHHe (DepMEHTHOro
npenapara B MpeaBapuTEIbHO HarpeTyro mMe3ry [3].
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Tabnuua 1 - BiusiHIe TEXHOJOTHUECKUX MTPUEMOB Ha cofiepikaHue (PeHONbHBIX

BEIICCTB B MOJYYCHHBIX KPACHBIX CYXHUX BUHOMATCpHUaaax

Cymma eHonpHBIX coennHeHui | AHTOIMAaHbL, | Katexunsl, |DaaBOHOIbI,
Bapuant 3 3 3
no ®onuny-Yokansrey Mr/ M Mr/ M Mr/ M

KonTponb 2630 310 672 57

2 2730 570 656 60

3 2460 390 642 63

4 2840 685 725 84

5 2510 610 709 75

B nccnenyempix Hamu BUHOMarepHuanax u3 copra CanepaBu ObUH OOHAPYKEHBI
Takue (eHONOKHUCIOTH OEH30HHOTO psifia, Kak OPOTOBAsl, XJIOPOTeHOBAs, IIPOTOKATEXO-
Bas ¥ raJutoBasi. M3 KMCIOT KOPUYHOTO psiia — KodeitHast.
Tabmmua 2 - KagecTBeHHBIN COCTaB U KOJIMYECTBEHHOE COIEPIKaHNE apOMATHUECKUX
KHUCJIOT B KpaCHBIX HAaTypaJibHBIX CyXHUX BUHOMaTepuanax us copra Canepasy,

MOJIYYCHHBIX Pa3HbIMU criocodamu SKCTparupoBaHUs ME3TrnU

Omnerr, | OpotoBas | XnoporenoBas | Kodetinas | Ilporokarexosas | I'ammosas
mr/nm® | kucmora KHCJIOTa KHCJIOTa KUCJIOTa KUCJIOTa
Omnpit 1 2,5 0,9 2,8 20,6 8,4
2 1,0 1,2 2,8 16,8 10,2
3 1,1 1,5 - 0,7 10,9
4 1,9 - - - 11,7
5/1 1,8 1,8 2,5 11,4 9,5
5/2 1,8 2,4 3,6 15,2 11,3
5/3 1,9 3,0 3,6 16,8 12,0
5/4 1,9 3,7 4,7 20,4 23,1

Crnenyer OTMETUTD CYIIECTBEHHYIO Pa3HHIy B MAacCOBBIX KOHLIEHTPALUSIX (peHO-
JIOKUCIIOT B BHHOMATEpHAJaX, MOJYYEHHBIX TPH Pa3HBIX Croco0ax 3KCTParupOBaHUs
Me3rd. HenneHTuueH Okas3ancs M KA4eCTBEHHBIH COCTaB apOMAaTHYECKUX KUCIOT. Tak,
Gonee BLICOKHM (2,5 MI/mM°) COmepsKaHHeM OPOTOBOI KHCIOTHI OTIIHYANICS oOpasell, mo-
JYYEHHBIN KJIACCHYECKUM CIIocoO0M OpOoKeHHEM Ha Me3re, HECKOJIbKO HIKE €€ KOHIICH-
TpaLus OKasanach B oOpasie, MOJyYeHHOM VIJIEKHCIOTHOW Manepauueid U TePMOBUHH-
duxammeii (1,9 mr/am’) u B Gonee HE3HAUMTETBHBIX KOJTMYECTBAX B OCTATBHBIX 00pa3Iax.

Hcnonp3oBaHNue YIIIEKUCIOTHONH Mallepallii MPHUBEJIO K 3HAYUTEIbHOMY, Ooee
4eM B 2 pa3a, YBEJIUYCHUIO KOHLIEHTPALMK XJIOpOoreHoBoi kuciotel. 11o nanaeimM Kepp-
MaHa, XeHHUHTa, bypkxapaa [4] xjmoporeHoBast kuciiora Obuta OOHapy:KeHa B COKE BU-

67



ISSN 2072-0920 HOBBIE TEXHOJIOT'MH. 2019. 4(50)

ISSN 2072-0920 NOVYE TEHNOLOGII (MAJKOP). 2019. 4(50)

HOTpagHOH sroael. M3BeCTHO, YTO MaLepaLys — 3TO MPOLECC aHA3PoOH03a B LIENbIX WIH
MOBPEKIACHHBIX SITO/IaX, MPOTEKAOIIUN CHavyana mop AedHcTBHeM (EpPMEHTOB BUHO-
TPamHOM ATOABI, a 3aTeéM MOA NeHCTBUEM (PEePMEHTHBIX CHCTEM YHCTBIX KYJIBTYP
aposkkel. B pesynbrare mpoucxoaut ocnabieHHe u pa3pbiB CBSI3EH MEXKAY YacTHLIAMHU
TKaHU KOXKUIBI U BBIXOJ] KOMIIOHEHTOB COKA SITO/IBI B CPEAY, B TOM YHCIIE U XJIOPOTeHO-
BOW KHCIOTEL B 00pasie, momyueHHOM TepMOBHHU(DHUKALMEH, XJIOPOT€HOBasT KUCIOTa
He oOHapykeHa. B octanpHBIX 00pasnax ee copeprkaHue HE3HAYUTEIBHO.

N3 Bcex (heHONOKUCIIOT, B 00Jiee CYIIECTBEeHHBIX KOHLIEHTPALUSAX, B BHHOMATE-
puanax oOHapy’KeHbI MPOTOKATEXOBAsI U TaJlIoBasi KMCIOTHL. BBICOKOH KOHLIEHTpaIuu
TIPOTOKATEXOBOH KHCIOTHI (20,6 MI/aM’) B paBHOI CTENEHH CIOCOOCTBOBAN KIacCHYe-
ckuii cnocod skcrparuposanust Me3ru u COz — manepauus. B obpasie, noaydeHHOM
TepMOBUHH(UKALNEH, MPOTOKATEXOBAS KUCJIOTA He OOHAapy KeHa.

JluHaMuKa COAEpXKaHUsl TaJJIOBOM KHUCIOTBI MPHU YIJIEKUCIOTHOW Malepalnuy
CBHJIETEJILCTBYET 00 €€ 3HAUMTEIbHOM YBEIMYEHMU U IOCTIDKEHUHM IO OKOHYAHHUIO
nponecca 23,1 mr/mv’ [5].

B ocranbHbIX 00pasiax, 0COOSHHO B MEPBOM, €€ KOHIIEHTPALSE 3HAYUTEIIHHO HITKE.

Ilo nanabiM Tommadesa [5] OCHOBHAs 4acCTh TAJJIOBONM KHCJIOTHI COCPEAOTOUYEHA
B ceMeHax, rpe0HsX u koxkuie BuHorpaaHoi sronael. C.B. ypmumunze [4] ycraHoBme-
HO, YTO HauOOJbIIee COAEPIKaHNE CBA3AHHOW TrajUIOBON KUCIIOTHI, B BUAE KaTEXHUHTAJ-
JaTa COOEPIKUTCS B CEMEHaxX W rpe0OHsx BuHorpazna. IlosBnenne ee B CBOOOIHOM COCTO-
SSHUW B BUHOMAaTEpHaJe CBSI3aHO C OCBOOOKIACHHUEM MOA NEHCTBUEM TMAPOIUTUYECKIX
(bepMEeHTOB M3 KaTeXUHrajjara, 4To OOBSICHAET €€ BBICOKOE COopepikaHue B obOpasle,
MOJTyYEHHOM YTJICKUCJIOTHOW Mallepalueii, mpu KoTopol OpokeHue nporekaer 6e3 oT-
neneHus rpeOHeN U HEBBICOKOE conepkaHue B oOpasie Ne2, moqydeHHOM YaCTUYHBIM
cOpakiBaHUEM CyClia Ha Me3Te.

H3BeCTHO, UTO OKCHOEH30MHbIE KHCIOTHl B OCHOBHOM OTHOCSITCSI K BELIECTBAM,
00pasyromuMcs B pe3yJIbTaTe MPEeBPalleHUH OKCHKOPUYHBIX KUCIOT U (hIIaBOHOUIHBIX
BEILIECTB, TaK NMPOTOKATEXOBAsl U rajjioBasl KUCJIOThl paCCMAaTPUBAIOTCS KaK MPOAYKThI
pa3pyLIeHUs aHTOLMAHOB, YTO TAKXKE MOJKET CTaTh OOBSICHEHUEM YBEJIHMUEHHs] UX KOH-
neHTpanyy. HakoruieHne rajiioBoi KUCIOTBL, MOXKET OBITh TAKXKE BBI3BAHO OKHUCJIEHUEM
APYTUX XJOPOTEHOBBIX KHCJIOT BUHA Yepe3 O-XUHOHBI MO/ IeHCTBUEM OpTOAN(EHOIOK-
CHUa3bl WIIM KaTEXOJIOKCHUAAa3bl BUHOMaTepuana [1].

[Ipu yriaekucnoTHON Marepanuy Takke HaOJII0NAlTCs CYIIEeCTBEHHbIE H3MEHe-
HUSI CONEpKaHUs KOPEHHON KUCIOTHI B 3aBUCUMOCTH OT MPOIOJUKHTEIBHOCTH €€ TPO-
BEICHUS, YeM OOoJblle MPOAOIDKUTENBHOCTh, TeM Oojiee 3HAYUTENbHBIA NMPHUPOCT €e
KOHLIEHTPALHH.

[TonHoe M yacTuuHOE cOpa’kMBaHUE Cycila Ha Me3re CIOCOOCTBYET ropaszio Me-
Hee CYLIECTBEHHOMY HAKOIUICHHIO KodeliHol kucnotsel. [TonHoe oTcyTcTBHE KOG EHHOM
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KHCJIOTBl YCTAHOBJICHO NMPH TEPMOBUHU(PHUKALMHA U NPUMEHEHUH (PEPMEHTHOTO Ipena-
para.

Kpome Toro, nosieneHue KOpeiHHONW KUCIOTHI MOTJIO MPOU3OUTH B PE3yJIbTATe
YaCTUYHOM JEruApaTaluy XJIOPOT€HOBON KUCIIOTHI.

Takum obpa3om, B pe3yibTaTe NMPOBEICHHBIX HCCIEIOBAHMN, MOXHO CHIEJaTh
CJIEAYIOIINE BBIBOBI:

1. Crioco® 3KCTparupoBaHusl OKa3bIBAET CYIIECTBEHHOE BIMSHHUE Ha MaCCOBYIO
KOHLIEHTPALMIO (PJIABOHOMIOB (AHTOLMAHOB, KATEXHMHOB M (DJIABOHOJIOB).

2. Criocob 3KCTparupoBaHUs OKAa3bIBAET CYLIECTBEHHOE BIUSHUE Ha KA4€CTBEH-
HBIH COCTaB M KOJIMYECTBEHHOE COAEP KaHNEe MOHOMEPHBIX (JOpM (DEHONBHBIX BELIECTB —
(deHonkapObOHOBBIX KUCIOT OeH30iHOro 1 kopudHOoro psiaa (Cs — Ci1u Cs — C3).

3. s copra CanepaBu, Haubobinee YUcao (EHONOKUCIOT UISHTU(DUIIUPOBA-
HO B BUHOMAaTepHaJe, MOJIy4€HHOM YIJIEKUCIOTHON MaLepaLuen.

4. HanmMeHplee 9ucio (peHONOKUCIOT OOHAPYKEHO TPH SKCTPArHPOBAHUU Me3-
T, IyT€M €€ HarpEeBaHUsI.

5. O6paboTka Me3ru pepMEHTHBIM MPENapaToM CIIOCOOCTBYET MOBBIIIEHHUIO CO-
AepyKaHus B BHUHOMaTepuasne (DEHONbHBIX COCOMHEHHH, B TOM YHCJE AHTOIMAHOB,
OTIPENeSIFOIINX MOJHOTY BKYCa, apOMaTa M LIBETa BHHA.

B nienom MOXHO 3aKJIFOUHTB, YTO BCE CIOCOOBI MO-Pa3sHOMY BIJIMSIFOT HA KOJHMYE-
CTBEHHOE COJIepKaHHE M KaYeCTBEHHBIH COCTAaB MOJIH(EHOJILHOTO KOMIUIEKCA, a, CIEeA0-
BAaTEJIbHO, HA OPraHOJIENITUYECKUE CBOMCTBA KPACHBIX CYXHX BHUH, MO3TOMY HEOOXOINM

aHanmu3 paboThl 00OPYAOBAHUS HA KOHKPETHOM BUHOTPAJE U B KOHKPETHOM PErHOHE.
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