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Bcepoccuiickuii HayuoHnanvuslil HAYUHO-UCCAEO08AMENbCKULL UHCIMUMYI UHOSPAOAPCMEA U BUHOOE U
«Maeapau» PAH, flnma

BJIUMAHUE ATPOKINMATUYECKUX ®AKTOPOB
HA ®POPMUPOBAHUE KAYECTBA U AHTUOKCUJAHTHOI'O KOMIIJIEKCA
BUHOI'PAJIA U BUHA COPTA KABEPHE COBUHbBOH

AHHOTanus. M3MeHeHne k1uMaTa BIUsSeT Ha MeTa0OIH3M BUHOTPAJHOTO PACTEHUS, KAUE€CTBO M OMOIOTHUYECKYIO IICH-
HOCTb BUH, YTO 00YCJIOBIMBAET HEOOXOAMMOCTh TIOMCKA HOBBIX TEPPUTOPUI ISl 3aKJIaAKH BUHOTpaaHUKOB. Llens paboTs! —
OLICHHUTH BO3JeiicTBHE arposkonorndeckux yciaosuit (2016-2021 rr., Kpsim) Ha GpopmupoBanne KoMIUIeKca (pEHOIBHBIX aH-
THOKCHJIAaHTOB M KauecTBa BHHOrpaja u BuHa copTa Kabepne CoBunboH. [Ipu npoBeneHnM MCCIeA0BAHNN HCTIOIb30BAHBI
reounpopmanronsoe (SRTM-3, ASTER GDEM, Worldclim ver. 2.0) u MaTeMaTH4eckoe MOJEIUPOBAHHE, METO] BEICOKOI (-
(exTuBHON xuAKOCTHOU Xpomarorpaduu (BOXKX), MeTons! anamm3a XMMHYECKOTO COCTaBa BUHOTPAia M BUHA, IPHHSTHIC
B DHOXMMHUH, CTATUCTHUECKU aHan3. Ycranosnensl pasnuuus (Wilks L. <0,27; o < 0,00001) Tepputopuii npouspacTanus
BUHOI'PAJIa 110 TEMJI000eCHeueHHOCTH — €. YTioBoe < ¢. Bununo <r. flnTa < c. [Ipusetnoe, c. Conneunas [onuna < c. Mop-
cKoe; 1o BiaroobecrniedeHHocTH — ¢. ComHewnas Jlonmna, c. Mopckoe, c. [IpuBetHoe < c. Bununo, c¢. Yrnosoe < 1. SnTa.
[NoBbInIeHE TEMII000ECTICUCHHOCTH TEPPUTOPUI COPOBOKAATIOCH, C OHON CTOPOHBI, HAKOIIJICHHEM CaxapoB B BHHOTPAJIE;
JIETKO SKCTParnpyeMbIX aHTOIL[MAHOB, ()JIABOHOJIOB, (—)-3MUKAaTEXHHA B CEMEHAX M KOXKHIIE ST0J, MOoBbIeHneM pH; ¢ npyroit —
UHTEeHCH(HUKAMEH MPOLECCOB Mpeodpa3oBaHusl U MOJUMepH3anuu (EHOIbHBIX KOMIIOHEHTOB IIPU CO3PEBAHUU BUHOIpajaa
U ero nepepaboTKe, MPUBOAALICH K YBEIUUCHUIO COACPKAaHUS MponranuanHoB (B2, B4), nonun MaapBUAMHA M CHI)KEHHUIO
JONY NHAaHUAWHA, NEeTYHHAWHA B STOJaX; CHIIKEHUIO KOHICHTPAIlMM MOHO- M AMMEPHBIX (DEHONBHBIX aHTHOKCHIAHTOB
B BHHAX, YCHJECHHUIO OTTEHKOB IIPSHOCTEH, MOJIOYHEIX CIMBOK B HUX apoMaTe, pPa3BUTHIO 0apXaTHCTO-TAHMHHOIO BKyCa
(r=1/0,53...0,98/; o < 0,05). [ToBbIlIeHHE BIAr000OECIICUCHHOCTH TEPPUTOPHUIL CACPKUBAET MPOLECC HAKOIUICHHUSI U TPaHC-
(dopmaruu GeHOIBHBIX AHTHOKCHJAHTOB B sirojjax. BuHa U3 BUHOI'paja ¢ BUHOTPAHUKOB, PACIIONIOKEHHBIX B C. YTIIOBOE,
c. Bunumno, r. Slnta, conepxanu B GHOTOTHYECKH 3HAYMMBIX KOIUYIECTBAX T'MAPOKCHKOPHUHBIE KUCIOTHI; ¢. [IpuBeTHOE,
r. Slnta, c. BunuHo — ¢naBaH-3-onbl U aHTONHMAaHBL. BuHa u3 ¢. Mopckoe, ¢. ConHednas [loauHa copepkainy B CPEIHEM
B 1,6 pa3za MeHbIIe (hEHOIBHBIX aHTHOKCHIAHTOB. Pe3ysbTaThl NCCIeIOBaHUN 3HAYMMBI ISl 0O BEKTHO-OPUEHTHPOBAaHHOM
OLIEHKH KJIMMaTUYECKUX YCIOBUHM TEPPUTOPHIA BhIpALIMBAHKUS BUHOTPAJA.

KutroueBble c10Ba: BUHOTPAJHUKH, TEIJIO- U BIAro00ecneueHHOCTh, BUHOTpas, BUHO, BOXX, ¢eHonbHBIE aHTHOKCH-
JTAHTHI, CEHCOPHBIC XapaKTePUCTUKH
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EFFECT OF AGRO-CLIMATIC FACTORS ON FORMATION OF QUALITY
AND ANTIOXIDANT COMPLEX OF ‘CABERNET SAUVIGNON’ GRAPES AND WINE

Abstract. Climate change affects the metabolism of grape plants, quality and biological value of wine, necessitating the
search for new territories to establish vineyards. The purpose of research is to assess the impact of agro-ecological conditions
(20162021, Crimea) on the formation of a complex of phenolic antioxidants and quality of ‘Cabernet Sauvignon’ grapes and
wine. The methods used are: geoinformational (SRTM-3, ASTER GDEM, Worldclim ver. 2.0) and mathematical modeling,
high performance liquid chromatography method (HPLC), enochemistry appropriate practices and statistical analysis.
Following differences (Wilks L. < 0.27; a < 0.00001) are determined in territories of grape growing in terms of heat supply —
Uglovoe < Vilino < Yalta < Privetnoe, Solnechnaya Dolina < Morskoe; in terms of moisture supply — Solnechnaya Dolina,
Morskoe, Privetnoe < Vilino, Uglovoe < Yalta. Increase in heat supply of territories was accompanied by the accumulation
of sugars in grapes; easily extracted anthocyanins, flavonols, (—)-epicatechin in berry seeds and skins, and pH increasing, on
the one hand; and on the other hand, intensification of transformation and polymerization processes in phenolic components
during grape ripening and processing, leading to increase in the content of procyanidins (B2, B4), the proportion of malvidin,
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and decrease in the proportion of cyanidin and petunidin in berries; decrease in the concentration of mono- and dimeric phe-
nolic antioxidants, increase in the hints of spices and milk cream in aroma, as well as development of a velvety-tannic flavor
in wine. Increase in the moisture supply of territories holds the process of accumulation and transformation of phenolic anti-
oxidants in berries. Wine from grapes of Uglovoe, Vilino and Yalta vineyards contained a biologically significant amount
of hydroxycinnamic acids; from Privetnoe, Yalta and Vilino vineyards — flavan-3-ols and anthocyanins. Wine from Morskoe
and Solnechnaya Dolina vineyards contained an average of 1.6 times less phenolic antioxidants. The research results are signi-
ficant for an object-oriented assessment of climatic conditions of grape growing territories.

Keywords: vineyards, heat and moisture supply, grapes, wine, HPLC, phenolic antioxidants, sensory characteristics
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Beenenue. Kabepne CoBunboH (Vitis vinifera L.) apnsieTcst pacpocTpaHEHHBIM TEXHUUECKUM COPTOM
BUHOTpajia, KOTOPBIA MOBCEMECTHO JJaeT BHHA BBHICOKOTO KaueCTBa C IIMPOKUM CIIEKTPOM CEHCOPHBIX
XapaKTepUCTUK. BUHOTpax u BHHA M3 3TOTO COpTa 00NaNal0T MOIIHBIMH aHTHOKCHIAHTHBIMH CBOM-
CTBaMH, OOYCIIOBJICHHBIMU KOJUYECTBEHHBIM COACPIKAHHEM M Ka4eCTBEHHBIM COCTaBOM (DEHOIBHBIX
KOMIIOHEHTOB [1-3]. DeHoNIbHBIE COSNMHEHUS CIIOCOOCTBYIOT HOpMallM3allMHM KJIETOYHOTO OOMEHa
U TPaHCIOPTa KHUCIOPOJa, PEryyIsuu )KUPOBOro 0OMeHa TIEYCHHU, YKPEIUICHUIO CTEHOK KPOBEHOCHBIX
COCYIOB, 00J1aTaI0T KapAUOTPOTEKTOPHBIMU CBOMCTBAMH U Ap. [4, 5]. OHU HT'patOT BaXXHYIO POJIb B CIIO-
KEHUH IIBETOBOM W BKYCOBOW raMMBI BUHA, B TOM YHCJIE 32 CUET MX BOBJICYEHHOCTH B OKHUCITUTEIb-
HO-BOCCTaHOBHUTEIBHBIC IMTPOIECCHI (DEPMEHTATHBHOTO M CBOOOTHOPAIMKAIIBHOTO XapakTepa [6, 7].

W3MmeHeHune kiMMara BIUseT Ha (DEHOJIOTHIO, arpOOHOJIOTHIO, META0OIU3M BHHOTPATHOTO pacTe-
HUSL, YTO OTPAXKACTCs HA COCTaBE M OMOXMMHUYECKUX CBOWCTBAX Aroj] — B HAKOIUICHWH TIEPBUYHBIX (ca-
XapoB, OPraHMUYECKUX KUCIOT, PepMEHTOB) U BTOPUYHBIX (B YACTHOCTH, (PEHOIBHBIX KOMIIOHEHTOB) Me-
Ta0OJUTOB PACTUTCIIPHOM KJIETKH, YTO CBSI3aHO ¢ MX 3amuTHON (yHkiueit [8—11]. [locnennee momu-
TBEpPXKIAACTCS ITUPOKIM BapbUPOBAHUEM COACPIKaHUS (PEHONIBHBIX KOMITOHEHTOB B BHHOTPAJIE, a TAKKE
aKTUBHOCTH ()€PMEHTOB, YUACTBYIOUIUX B MX MPEBPAIICHUSX, B 3aBUCUMOCTH OT MPUPOIHBIX U arpo-
TEXHUUYECKUX YCIOBHI pou3pacTanus jgo3bl [2, 12, 10]. JeduuuT Bnaru B moyBe NPUBOAMT K yBEIHYE-
HUIO COJCpKaHMs B sAroAax (hI1aBOHOHMIOB; BHICOKHH YPOBEHb WHCOJSIUU U NMOHWKEHHBIC TeMIIepa-
TYpBI BO3yXa — K HAKOTUICHUIO aHTOI[MAHOB; BBICOKHE TEMIIEPATYPhl — K aKKYMYJISIUHU (DIaBOHOJIOB
[13, 14]. ®deHOMBHBIC KOMIIOHEHTHI PACIIPEICIICHBI B CTPYKTYPHBIX YaCTIX STOABI HEPAaBHOMEPHO: aHTO-
IIMaHbl ¥ (PIIABOHOIBI COCPEAOTOYCHBI TPEUMYIIIECTBEHHO B KOXKHIIE SITO/; MOHOMEPHBIE (prraBaH-3-0J1bI —
B CEMEHaX; I'UJIPOKCUKOPHYHBIE KHUCIOTHI M WX COJIM — B ME30KapIe; I'UIPOKCUOCH30MHBIE KHUCIOTHI,
MPOLMAHHUINHBI, TAHUHBI — KaK B KOXKHIIE, TaK U B ceMeHax [4, 15]. BeneactBue 3Toro geHonbHbIN Mpo-
(GMIIb BUH HE aHAJIOTHYEH TAKOBOMY B BUHOTPaJie, U3 KOTOPOTI'O OHH OBIIH BEIPa0OTaHBI: CTEIICHb Iepe-
x0/1a (PeHOTBHBIX KOMIIOHEHTOB M3 BUHOTPa/a B BHHO 3aBUCHT OT TEXHHYECKOM 3pPEIIOCTH BHHOTPAA,
CTENeHH TUPOIN3a MEKTHHA U KCHIIOTITIOKaHa B KJIIETOUYHBIX CTEHKAaX KOXKHIIBI STOJ], CTETICHH TTOJTIME-
pU3aIuU TAHUHOB CEMSIH U KOXKHUIIbl; aKTUBHOCTH OKCUJa3 BUHOrpaza [16, 17].

OueBUHO, YTO MOBHIIICHUE TEMIIEPATYPhl OKPYKAIOLIECH Cpelibl, Bo3pacTaHue AeUIUTa IPECHOM
BOJIbI MOT'YT MPHUBECTH K HETATHBHBIM M3MEHEHHUSIM KauecTBa U OMOJIOTMYECKON LIEHHOCTH BHH M 00Y-
CJIOBJIMBAIOT HEOOXOAMMOCTD ITOMCKA HOBBIX TEPPUTOPUH JIJIs 3aKJIAAKA BUHOTPATHUKOB. JTO, B CBOIO
ouepens, TpedyeT paCKPHITHS B3AMMOCBS3H TPUPOAHBIX YCIOBUH BO3/IETBIBAHIS BUHOTPAIa U KOJTHUYe-
CTBEHHBIX, KQUECTBEHHBIX XapaKTEPUCTHK ypoxkas ¥ BHHONMpoAayKuuu. Hacrosimas pabora siBisieTcs
9TanoM KOMIIJIEKCHBIX MCCIIEAOBAHUMN, BKIIFOYAIONINX 30HUPOBAHHE aMIIEJIOIKOJOTHYECKUX PECYPCOB
KpbiMckoro nosnyoctpoBa (¢ y4eToM COpPTOCIEUU(PUIHOCTH), TPOBOAUMBIX B DepepalibHOM rocyaap-
CTBEHHOM OIO/I>KETHOM YUpPEKICHUHN HayKH «Bcepoccniicknil HallMOHAJIBHBIN HayYHO-UCCIIEA0BATENb-
CKWI MHCTUTYT BHHOTpagapcTBa U BuHOME U “Marapaa’” PAH».

L]env uccredosanuii — olieHKa BIUSTHUS arpOIKOJIOTHUECKUX YCIOBUH Ha (hOpMUpPOBAHUE KOMILIEK-
ca eHOJIBHBIX aHTHOKCHJIAHTOB M KadecTBa BUHOTpaja copra Kabepue COBHHBOH M MOTYyYEHHBIX U3
HETOo BUH.

Marepuajbl 1 MeTO/ABI HccJienoBaHusl. [ ncciienoBanuii ObIIIM BRIOpaHBl BUHOTPAHUKH, pac-
TIOJIOKEHHBIE B PA3HBIX MPHPOIHO-BHHOTrpamapckux peruonax Kpsima (puc. 1): BOmu3m cén Bummno
n Yrmooe (KpbIMcknii 3arma THO-IIPUMOPCKUH TTPEATOPHBIH paiion), T. SlnTa (FOsxxubI 6eper Kpsiva — KOBK),
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Puc. 1. ®parmenT unpoBoii kapTsl perbeda KpsiMckoro noxyoctposa
1 pacIoJIOKEHUE aHATH3UPYEMbIX BUHOT'paIHUKOB copTa Kabepne CoBHHBOH

Fig. 1. Tile of digital elevated map of the Crimean Peninsula with location
of ‘Cabernet Sauvignon’ vineyards under analysis

cén [Ipusetnoe, Mopckoe, Comaeunas Jlonuna (I'opHO-TONMHHHO-IPUMOPCKHH paiion). KimmmaTnueckue
napaMeTpbl B TOYKE PACIIOJIOKCHUSI BUHOT'PAJHUKOB PACCYMTAHBI HA OCHOBAHUH JJAHHBIX CETH CTAIHO-
HapHbIX MeTeocTaHiui Kpeimckoro momyoctpoBa 3a 2016—2021 rr., nuudpoBbix Mojeiei peibeda
SRTM-3 u ASTER GDEM, rnobansHo# kaumaTtudeckor momenu Worldclim ver. 2.0. TemnooGec-
[IEYEHHOCTh BHHOI'PAJIHUKOB, COTJacHO uccienoBanusiM E. A. Peibanko u coasr. [18, 19], oueHuBanu
no cymme aktuBHBIX Temneparyp Boime 10 °C (3 T °C, ) m 20 °C (3 T °C,) 3a BereTauMOHHBIH IIEPHO,
reIM0OTEPMUYECKOMY MHJIEKCY XBIOTIIMHA, MHICKCY YUHKJIEpA, CPEIHEH TemnepaType B ceHtsaope (7 ., )
¥ 32 BEr€TALMOHHbIA NEPHOZ (7, ); BIIATOOOECTICYCHHOCTD — [0 KOJIMYECTBY OCaKoB 3a rox (P, ), Bere-
TaUMOHHBIH 1epuon (P,,) u centsadps (P ), KOMIUIEKCHOMY T'MIPOTEPMHUYECKOMY KOd(duIueHTy
Censtnunoa (I'TK).

OT60p npo0 BUHOIpajia OCYIICCTBIISUIN B TIEPUOJ MPOMBIIIJICHHOTO cOopa. BuHa BeipabaThiBain
B YCJIOBHSIX MUKPOBMHOJIENHS 110 CXEME: IpoOJIeHre BUHOrpaaa — cyibburanus mesru (75 = 5 mr/am?
obwero SO,) — OpoxeHue Me3ru Ha Kynsrype apoxoked 1-652 u3 IIKIT Konnekunu MuKpoopranus-
MOB BHHOAETHUS «Marapauy mpu temreparype (24 £ 2) °C ¢ niaBaromeil Iamkoi mpy nepeMeninBaHuN
Me3ru 4-5 pa3 B CyTKM [0 yTHJIM3aLuu 2/3 caxapoB — IPECCOBAHME ME3rHM — OpOXKEHHUE cycla /10
MOJTHOM yTHUIIM3AIMH CaXapoB — CaMOOCBETICHUE U ICKAHTAIUS BHH.

INokazarens pH, comepkanue caxapoB U TUTPYEMBIX KUCIOT B BUHOTPaJie, PEHOIBHBIX KOMIIOHEH-
TOB B Cyclle cpasy mocne apobnenus BuHOrpana (OB), mocne 4-4acoBoro HacTaMBaHHMs ME3IH HPH
(20 £ 2) °C (®B,) u nocne tepmoctaTipoBanusa Me3ru npu 70 °C B Teuenne 30 MUH (T€XHOIOTMYECKHH
3anac GpenonbHbIX BemecTs (T3®B) onpenensiu Mo NPUHATHIM B SHOXUMHMHK MeToaukam'). Obmee co-
JICp)KaHHE AHTOLMAHOB B BUHOTPALE (A yy, ) U HX JIETKO SKCTPAarupyeMoil Gpakiuu (A y; ,) OLCHHBAIH
no merony Glories [16]; MOHO(DEHOI-MOHOOKCUTEHA3HY 0 aKTHBHOCTD Cycla (Ay,qpo) — KOJTOPHMETPH-
YEeCKH 0 CKOPOCTH OKHCIICHHS MUPOKATEXHWHA CBEKEOTKATHIM CyclIoM. PacCUMTHIBaIM CTETIEHb mepe-
X071a ()EHOIBHBIX KOMIIOHEHTOB B CyCIIO IPH IIpeccoBanuu Henkix arof (PB,/T3DB) u nocne 4-4acoso-
ro HacTauBanus mesru (PB,/OB,), 10110 1erko SKCTparupyemMbix antouuanos (E, = Apm’z/ Ale,o)-

DeHONBHBIN KOMIUIEKC CTPYKTYPHBIX YacTel ATOABI (CeMeHa, KOXKNIA, MIKOTh) ¥ BUH aHAJTU3UPO-
Banu MetopoM BIXKX. DkcrparupoBaHue KOMIIOHEHTOB OCYIIECTBIISUIM PACTBOPOM MOAKUCICHHOTO
meranona (1 cm® HCI va 100 cm® CH,OH); cooTHoIIeHHE TBEP/IOi 1 XKHAKOH (a3 mpH SKCTparuposa-
HuH — | : 3, JIMTENTbHOCTH DKCTparupoBaHus — 3 mec. /s pasnenenus GeHOTbHBIX COCIMHEHHH HC-
noap3oBann Shimadzu LC-20 Prominence: xomonka NUCLEOSIL C18 AB gaunoit 250 MM, 1rname-

I MeTozbl TEXHOXMMUYECKOTO KOHTPOJIst B BuHOAenuu / ox pea. B. I Tepxukosoii. 2-e usa., nepepab. u gomn. Cumbe-
pomons: TaBpuaa, 2009. 303 c. (Cepust HAyYHO-TEXHUUECKOH JINTEPATYPHI 110 BHHOJAEIHIO).
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TpoM 2 MM, pasmepom nop 100 A, nerextop — crnekTpooTOMETpUUECKHUi C JMOJHOM MaTpHUIEi.
DOnronpoBaHKEe OCYHIECTBISIIN B IPAIMEHTHOM peXXUME yBenuueHus goiu pactBopa b (cmecs AcCN :
MeOH : H,O B coornomenun 40 : 40 : 20, pH 2,5) B cmecu ¢ pactBopom A (Boxauslii pactsop HCIO,,
pH 1,8) B Teuenne 80 MUH; IeTEKTUPOBaHNE TPOBOAWIN MPH IJIWHAX BONH: 280 HM — IJIs TaJJI0BOMH
KHUCIOTHI, (pr1aBaH-3-0JI0B M MPOIMaHUUHOB; 313 HM — IS OKCHKOPHYHBIX KHCIOT; 360 HM — mid
KBEpLETHUHA; 525 HM — JUIs aHTOIIMAaHOB. Y IeHTU(UIIMPOBAII KOMIIOHEHTHI ITyTEM CPaBHEHUSI UX CIIEK-
TpaNbHBIX XapaKTEPUCTHK M BPEMEHH YICPKUBAHUS CO CTaAHIapPTaMU.

O0beM BBIOOpKH cocTaBisul 36 00pa3loB BUHOTPaga W BHH; NPHU Hcmosb3oBaHuu BOXX — 20.
AHaNuM3bl BEIMIOIHAIA B 2—3 MOBTOPHOCTAX. JlaHHBIE 00pabaThiBaii METOAAMH THUCTICPCUOHHOTO
(ANOVA, F-test), THCKpIMHUHAHTHOT'0, KJIACTEPHOTO M KOPPEISIIITMOHHOT'0 aHaJm3a (mporpaMma Stati-
stica 10). OTiMYXsI KOJTMYECTBEHHBIX IPU3HAKOB B HE3aBHCHMBIX IMOJIIPYIIIaX OIEHUBAIN IO KPUTE-
puto Manna — Yutnu (U-test), n"HQOpMAaTUBHOCTh AMCKPUMHHAHTHBIX mepeMeHHbIXx — o Wilks L.,
YPOBEHB cX0/IcTBa — 110 pacctosiutio Erkinna (Ed) nns Touku 3naunmoctu o < 0,05. B Tabnaunax u tek-
CTe TMPUBEJICHBI CpeHUe apudMeTHIECKHe 3HAYCHMsI TToKa3aTenedl u crangaptHoe otkioneHue (CO)
eMHUYHOTO pe3ybTara.

Pe3yasTaThl H UX 00cy:KaeHHe. Pe3ynbraThl onpeneneHuss KIMMAaTHYECKUX MapaMeTpOB BHUHO-
rpaJHuKoB (Tabxa. 1) mokazaiu, 4To reorpamueckoe pacroyiokeHue 00yCIOBHIIO AMCHEPCHIO IMapa-
METPOB HX TEIMJIO00ECIIEYEHHOCTH (32 UCKIIOYEHHEM MHAeKca XbIOTJIMHA) HA YPOBHE 3HAYHMMOCTH OT
a < 0,00001 mo o < 0,002. Haubosee 3HaYMMBbIC Pa3audus BAHOI'PAHUKOB 3a()MKCUPOBAHBI 10 MTOKa3a-
tenam: ), T °C,, naaeKkc YUHKIIEpa ¥ CPENHAA TEMIIEPATY Pa B BETeTallMOHHBIA neproa. Hanbonpmumu
3HAYCHHUSIMU DTHX MapaMeTPOB XapaKTepHU30BAJIWCh BUHOTPATHUKH B C. MOpCKOoe, HAUMEHBIIUMH —
B c. YruoBoe. [Ipy COBOKYNHOM y4eTe MapamMeTpoB TEII000ECHEYEeHHOCTH BHHOTPAJAHUKH 3HAUYMMO
paznuyanuck o Temiopecypcam ¢ Wilks L. = 0,012 npu o < 0,00001 (puc. 2, a). Hanpasienue crpe-
JIOK Ha AWarpaMMe yKa3blBaeT yBEIWYCHHE 3HAYCHHH arpodKOJIOTMYECKHUX MapaMEeTPOB IO OCSM.
O06o00mmenne pe3yIbTaToB CTATUCTUYECKOTO aHAN3a JaHHBIX TTO3BOJIUIIO PACIIONOKUTH BUHOT PATHUKH
TI0 TIOBBIIIICHHUIO UX TETNIOO0ECTIEYeHHOCTH B PsiAy: €. YTioBoe < c. Bunnuo <T. Slnta < c. [IpuBetHoe,
c. Conneunas [lonuna < c. Mopckoe. OTMeUeHO BaphbHpOBAaHUE TEILIOOOECTICYEHHOCTH BUHOTPAIHU-
KOB, PacIoJIOKCHHBIX BOJIM3M T. SlTa, o rogam: Haubosbmas HaOmoaanack B 2018 1., HauMeHbIas —
B 2021 1.

Ta6nuna l.3HaYeHNs1 KIUMATHYECKHUX MTAPAMETPOB BHHOIPA/IHUKOB, PACIOJI0KEHHBIX
B Pa3JIMYHBIX reorpaduyeckux odbexTax

Table 1. Values of climatic parameters of vineyards located in different geographical areas

BuHorpanapckuii paiios / reorpadudeckuit 00beKT
Tapaverp Kpeiveienit SanaHHO_ng"MOPCK”ﬁ IOBK TOpHO-A0IHHHO-IPUMOPCKHI o', menee
HPEArOPHBIit
¢. Bununo c. Yriosoe . Slnra c. [IpuBeTHOE ¢. Mopckoe | c. Conneunas Jlonnna

> Te°C,, 3844+ 191 | 3763 +191 4173 £312 | 4310172 | 4357+ 172 4321 £ 172 0,00002
2. T°C,, 2246 £236 | 2173 +£236 | 2414 +£327 | 2647+ 186 | 2661 + 186 2630 + 186 0,002
Wnnexc Xprormuaa | 2724+ 130 | 2681 + 130 | 2845+ 107 | 2714+ 165 | 2753 + 165 2747 £ 165 -
Wnnexc Yunknepa | 1767 £106 | 1728 £ 106 | 2083 £ 126 | 2087 £ 156 | 2108 £+ 156 2090 + 156 0,00001
lyr °C 181+14 | 176+14 | 184+14 | 205+14 | 203+14 20,6+ 1.4 0,002
to °C 19,2+ 0,6 19,1 £0,6 20,1 £0,6 20,8 £0,6 20,8+0,7 20,7+ 0,7 0,00001
I'TK 0,67+0,17 | 0,69+0,17 | 0,77+0,17 | 0,57+0,20 | 0,55=+0,20 0,56 £ 0,20 -
P oo MM 461 + 45 474 £42 624 + 154 446 £ 96 429 + 109 422 + 96 0,02
P, MM 258 £ 61 263 £ 61 308 +76 240+ 71 237+ 71 237471 -
P MM 324+294 | 33,2+294 | 451+51,6 | 23,6+16,2 | 22,6+ 16,2 26,6 = 16,2 -

* Yposenb 3nHauumMocTu auctepcenn (F-test) mokasares MeK1y BUHOTPaIHUKAMH.
* Significance level of indicator dispersion (F-test) between vineyards.
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Puc. 2. Pe3ynbrarsl IUCKPUMUHAHTHOTO aHAIM3a TEPPUTOPUI IPOU3PACTAHUS BUHOI'PA/IA M0 TEIJIOpECy pcam:
a — 1o reorpauyeckuM 00bEKTaM U BIAaroo0eCeueHHOCTH; b — M0 BUHOTPAIapCKUM paifoHam

Fig. 2. Results of discriminant analysis in grape growing areas by heat supply:
a — by geographical objects and moisture supply resources; b — by viticulture regions

BuHorpagHuky B OKpECTHOCTSAX I. SlJiTa XapakTepU30BaJINCh HAMOOIBIINM KOJIUIECTBOM IOAOBBIX
ocankoB — oT 435 mo 746 MM, 4TO B cpenHeM Ha 44 % mpeBbIIano TaKoBbIE HA BUHOT'PAaIHUKAX ['opHO-
JOTMHHO-TIpUMoOpcKoro paiiona (o < 0,04) u Ha 29 % — KpbiMckoro 3anaHo-IpuMOpPCKOro MpeAropHo-
ro paifoHa. 3HaYUMOW Pa3HULBI [TAPAMETPOB BJIAr000ECIEUEHHOCTH MEXly BUHOI'PAaJIHUKAMHU, pac-
IIOJIO)KEHHBIMH B OZTHOM BUHOTPAJAapCKOM pailoHe, He BbIsiBJIeHO. OJHAKO IPU UX COBOKYITHOM yueTe
TEPPUTOPUH TUCKPUMUHHUPOBAIUCH TI0 BUHOTpagapckuM paitonam ¢ Wilks L. = 0,27 pu a < 0,00001
(puc. 2, b). 1o Bo3pacTaHuIO BIAr000SCICUCHHOCTH BUHOTPAIHUKH PACIIONIATAIOTCS B CIICYHOIIEM T0-
panke: c. Comaeunas Honuna, c. Mopckoe, c. [IpuBetHoe < ¢. Bunnno, ¢. Yriosoe < 1. Slnta. Beicokas
BenmarHa Wilks L. 0OBsSCHSIETCS MEXTyTOIOBON AUCIIEPCHEH KOJTHYECTBA OCAKOB B BEreTAIIMOHHBIH
niepuon u B centsope, I TK.

3HaunMas BAPHATUBHOCTD arpO3KOJIOTHYECKUX PECYPCOB BUHOTPAJHUKOB MO MPUPOIHO-KIMMATH-
4yeckuM padionaM Kpeima (B ciiydae Temioo0ecnedyeHHOCTH — Mo reorpauueckuM 00beKTaM B rpaHu-
[ax OJTHOTO paiioHa) OTKPhIBAET BO3MOXKHOCTD JIJIsl BBISIBJICHUSI UX B3aMOCBSI3€H ¢ Ka4eCTBOM, OHOJIO-
IUYECKON IIEHHOCTBIO YPOXKasi U BUHA, OOYCIIOBJICHHBIX KOMIIJIEKCOM (DEHOIBHBIX AHTHOKCHIAHTOB.

CoBpeMeHHbIE IPEACTaBICHUS 0 OMOCHHTE3€ (DEHONBHBIX KOMIIOHEHTOB B BUHOTPAJHOMN JI03€, UX
JIUHAMUKE B CHCTeME «BUHOTpaa — BUHO» [17, 20, 21] mO3BOIAIOT NPEANONOKUTD, YTO IIPH OLICHKE BIUS-
HUS TEIJIO- U BJIAroo0ecrnedeHHOCTH TePPUTOpUi Ha (OPMHUPOBAHHE KOMIUIEKCA (PEHOIBHBIX aHTHOK-
CHJIaHTOB BHUHOI'PaJia ¥ OCOOCHHO BHH HEOOXOIMMO YYHMTHIBATh HE TOJBKO UX COJCpIKAHUE B SITOJAX
B OIPEJICIICHHOM JIHaNa30He HAKOIUICHUSI caxapoB, HO U MEPCIEKTUBBI MX dKCTPArupoBaHUs U3 TBEp-
IBIX CTPYKTYP SIFOZ ¥ OKUCIINTEIBHON OJIMMEPHU3aLMY B IIPOLECCaX BUHOACIHSL.

Ha ocnoBanuu aHanu3za yriieBOZHO-KHUCIOTHOIO, (PEHOIBHOTO M OKCHUAA3HOI'O KOMILIEKCOB SATO0[
ycranoieHa 3HaunMas pasauna (Wilks L. = 0,027 npu o < 0,005) BuHOrpasa u3 pazHblx MECT IPOH3-
pacTaHus IpU COBOKYITHOM yueTe Moka3aresiel, MpeJCcTaBIeHHbIX B Ta0l. 2, 3a UCKIIIOYEHHUEM COJiep-
JKAHWSI TUTPYEMBIX KHCIIOT H JIETKO dKCTParupyeMbIX aHTOIMaHOB. HanGonbime MexxTeppuTOpHalh-
HbIe pasnuyuus (mo F-test) BerABaeHs! ans conepxanus caxapos (a < 0,01) n mokaszarens E, (a < 0,015).
Bricokoe Hakoruienue caxapos (218...298 r/am?®) oTMeueHo B BUHOIpaJie ¢ TEPPUTOPUI B OKPECTHOCTSAX
r. Slnta u c. [IpuBeTHOE, KOTOpOE B cpeaHeM Ha 31 % mpeBbIajo TakoBOe B BUHOTpaje U3 ¢. Bunmuno
n Ha 17 % — B ypoxae ¢ qpyrux tepputopuil. Bunorpasa us r. Slnta u c. IlpueTHoe XxapaktepuzoBaics
caMoii OOJIBIIION MOJIEH JIETKO SKCTPATUPYyEMbIX aHTOIMAHOB — 53—54 %; HauMEHbBIINE 3HAYCHUS ITO-
r'0 TOKa3aTelsst OTMEYEHHI B ypoxkae u3 . YrioBoe — (38 + 5) %. Ilpu sTom BuHOTpasn u3 r. Slnrta otinu-
yaJjicsd HaMMEHBIIUM COoJiepKaHUeM aHTOIMAaHOBOI'O KOMILUIeKca, a BuHorpas u3 cén [lpusernoe u Con-
HeuHas Jlonnna — HanOompinM. CaMoii HU3KOW CITIOCOOHOCTBIO K HAKOTICHUIO KOMILIEKCa (DEHOIbHBIX
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AHTHUOKCHIAHTOB B CycCJie MpU 4-4acOBOM HACTAMBAHWUU ME3TH XapaKTepHU30Bajics BHHOTpaa U3 ¢. Bu-
suHo (54...111 %), HauGombiiei — u3 ¢. Mopckoe (87...190 %). MoHO(EHOI-MOHOOKCUTCHA3HAS AKTHB-
HOCTH cycna BapsupoBaia ot 0,040 en. (c. [IpuBetHoe) mo 0,155 en. (c. Conneunas JlonnHa).

Tabnuna 2. Pudnko-xuMHyecKue 1 OUOXUMHUYECKHe NTOKa3aTe1u BUHOrpajaa copra Kaéepue CoBMHbOH,
MOJIYYEHHOr'0 HA Pa3/IMYHBIX BUHOT PAIHHKAX

Table 2. Physicochemical and biochemical indicators of ‘Cabernet Sauvignon’ grape variety
from different vineyards

3HavyeHus*

11
orasareny c. Bununo c. Yriosoe r. Slnra c. [lpuseTHOC ¢. Mopckoe < (;;H;::M
Cogiepxanue caxapos, I/am> 195 £26 221+ 15 253 + 31 249 + 32 212+23 224 £ 18
172-223 205-231 218-270 218-298 172-255 207-242
CozepkaHue TUTPYEMbBIX 6.6 0,3 6.8+17 6.7+0,8 4.8+1,0 59+1,6 6,6 +1.1
KHCIOT, I/AM> 6,3-6,9 5,6-8.,0 5,9-7,4 3,5-5,8 3,7-8.,6 5,6-7,7
AKTHUBHAas KUCIOTHOCTH (pH) 3.33£0,28 328+£0,06 | 3.47+0,12 3.72+0,14 3,51 +0,19 3,33 £0,07
3,10-3,64 3,22-3,32 3,40-3,61 3,57-3,93 3,22-3,83 3,25-3,39
T3®B, mr/nm? 2077 £ 301 1616 + 135 1709 + 723 2069 + 469 2105 + 431 1860 + 150
1864-2290 1481-1750 12572543 16812730 1293-2880 1704-2004
Ale,O’ Mmr/m? 1046 + 212 1049 4+ 93 637 + 324 1164 + 464 1054 £ 218 1199 + 152
8961196 9561141 400-1006 6771743 679-1440 1050—1411
APHH,Mr/ﬂM3 438 + 191 391 £20 326+ 116 578 £ 113 472 £ 128 519+ 80
303-573 371-410 236457 457-697 294-695 439-599
DB,/T3DB, % 25+15 20+6 19+9 21+2 17+£5 29+ 17
14-36 1624 9-25 18-24 11-32 17-54
DB,/DB,, % 82 +£41 134 +£41 107 £ 13 113 +£26 146 + 35 117+ 13
54-111 105-164 96—-121 81-140 87-190 104-131
E,, % 41+ 10 38£5 53+£7 54+14 4517 43+£2
34-48 33-43 45-59 34-67 29-56 42-45
Ayomo X 102, y. e. 11,6 4.0 10,0 £4.9 11,1 +£2.7 8.0+3.9 12,0+ 6,2 15,5+4.3
8,7-14,4 5,1-14,8 8,0-12.,9 4,0-12,5 57227 10,7-18,8

* Yucnurenb — cpennee apudmerrueckoe 3Hauenne = CO; 3HAMEHATEIb — TUANA30H.
* Numerator — arithmetic mean value + SD; denominator — range.

ConocraBieHre arpoKJINMaTHYECKUX MTapaMeTpOB BUHOTPATHUKOB 1 TIOKa3aTelel ypoxkas BhISIBU-
J10, UTO yBEIUYEHHE TEMIO00ECIEYEHHOCTH BUHOTpaiHuKoB 1o napametpam ). T °C,, > T °C, ), unnekc
VuHKIepa, {,, ¥ B MEHbIIEH CTENEHM [ COIPOBOXKAANIOCh HAKOIIEHHEM B Ar0aX Caxapos, JIETKO
OKCTPAarupyeMblX aHTOIIMAHOB U YBCIIMYCHNUCM HUX N0JIU B AaHTOLIMAHOBOM KOMIIJICKCE, ITOBLIILICHHUEM BEC-
muarHbl pH; 0o0paTHas B3aUMOCBSI3b BBISIBIICHA MKy COJICPKAHUEM CaXapoB M KOIMYECTBOM OCAJIKOB
B CEHTSIOpE, JIETKO dKCTPArupyeMbIX aHTOIMAHOB U TOJOBBIM KOJMYECTBOM ocaakos (+ = /0,53...0,87/
mpu o < 0,05). Kak moka3zan kiacTepHbIN aHaIN3 TaHHBIX, PAa3HOHANIPABICHHOE BIUSHUE TEILIO- U BJa-
roo0ECIIeYCHHOCTH BHHOT'PAIHUKOB Ha KOMIIOHEHTHBIM COCTaB BUHOTPAHOM SITO/IBI MIPUBEJIO K TOMY,
4TO ypoxkail u3 HanboJiee TemI000eCeueHHBIX BUHOrpaaHuKoB (céna Conueunas [lonuHa u Mopckoe)
¥ HAaWMEHEEe TEIJI000ECIECUCHHBIX (C. YTJIIOBOE) XapaKTEePU30BAJICS CXOMHBIM YTJIIEBOIHO-KUCIOTHBIM
komruiekcoM (Ed = 3,0...9,0), a yposkait u3 cén Brmmao 1 Mopckoe — cxonasiM (Ed = 79,0) hbeHoNMBHBIM
KOMIUIEKCOM. YpOoskail ¢ BUHOTPAJHUKOB BOIU3M T. SliiTa, XapaKTepu3yIONIUXCs TOBBIIIIEHHON BIIaro-
00eCreYeHHOCThIO, B HANOObIIECH CTENIEHH OTIMYAJICS OT YpoxkKas ¢ IPyrUX TEPPUTOPHUIl MO COCTaBY
u cBoiictBaM kak (enonbHoOro (Ed = 428,0...686,0), Tak u yriaesogHo-kuciaoruoro (Ed = 29,0...58,0)
KOMILJIEKCOB (3a HCKItoueHueM c. [IpuBetHoe).

AHTHOKCUIAHTHONH aKTHBHOCTBIO O0JIaaloT Bce (PEHONIbHBIE KOMIIOHEHTHI STOIBI, HO MOHOMEp-
HBIE ¥ JUMEpPHbIE (POPMBI OTITMYAIOTCS OOIBINEH OMONIOTHUECKON TOCTYITHOCTBIO | JIETde dKCTparupy-
FOTCSI B CYCJIO/BHO M3 TBEPIBIX YacTEH SITOABI B IMpolieccax BUHOAEHHS [22, 4]. AHaIN3 MOHOMEPHBIX
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Y IUMEPHBIX (DEHOJBHBIX BEIIECTB B UCCIIEYEMBIX MapTUAX BUHOTrpaa (Tads. 3) mokasal, 4To UX Hau-
MEHBIIIee KOJTUYECTBO COACPIKAIOCh B MSIKOTH BUHOTpaaa — 22,5...53,3 mr/kr. MckitoueHnem sBisiics
BuHOTpaj u3 c. ComaeyHas JonmHa, B MAKOTH KOTOPOTO COZEpKaHHUEe KOMIIOHEHTOB OBLIO HAa YPOBHE
(214,3 £ 26,3) MI/KT: COOTHOIIICHHE MOHOMEPHBIX (i1aBaH-3-0JI0B U IporanuinHoB B1-B4 cocrasis-
7o 1,6. bnuzkoe kK 3ToMy cooTHolieHne KoMnoHeHToB (1,6...2,0) onpeneneHo B MSIKOTH BHHOTPajaa M3
c€n Mopckoe u [IpuBeTHOE; B BHHOTpaJie C APYTUX TEPPUTOPHIA COOTHOIIEHNE BapbrpoBaso oT 0,6 10
1,2. OTAUYuTeNbHON YepTOl (hEHOIBHOTO KOMIIJICKCa BUHOTpaa U3 ¢. BUITMHO SBIISAIACH BBICOKAS OIS
(henomokucoT — 53 % (B ocTtanmpHBIX 00pasmnax — 1...33 %); u3 ¢c. Mopckoe — HauOOJbIIIee COACPIKAHIEC
(h1aBOHOJIOB B MSIKOTH KakK B KoJindecTBeHHOM (5,8 + 1,1 MI/KT), Tak u B 1o7eBoM (16 %) BeIpaskeHUH.

ConepxaHne MOHOMEPHBIX U TUMEPHBIX (PEHOIBHBIX AHTHOKCHJIAHTOB B CEMEHAaX BHHOIPaJa BO3-
pactano (ot 426,3 no 1137,4 Mr/kr) Mo TEppUTOPUAM TPOU3pACTaHUSA B PsAy: C. YTioBoe, c. Bumu-
HO < ¢. Mopckoe, c. Comneunas Honmunaa < r. fnta, c. [IpuBernoe. ®naBaH-3-0161 U MPOITUAHUINHBI
coctaBysutk 91...96 % oT uaeHTU(GUIIUPOBAHHBIX (PCHOJNIBHBIX COCIIMHECHUI: B CEMEHAX BUHOTPaja U3
['opHO-IOIMHHO-TIPUMOPCKOTO paiioHa MpeBaJIupOBaId MOHOMEPHbIE (raBaH-3-011b1 — 59...65 %; ¢ npyrux
TepPUTOPHIA — 10711 (hI1aBaH-3-0JIOB U IPOLIMAHUANHOB COCTABIIsIIA COOTBETCTBEHHO 43...54 % n 41...52 %.
Coneprxanne ¢aBaH-3-0JI0B B CEMEHaX BUHOTpaa U3 c. [[puBeTHOE MpeBhIIIano TaKOBOE B BUHOTPaIe
u3 cé€n Mopckoe u Conmueunas JlonwHa B cpenueM B 1,4 pasza, u3 r. Slnta — B 1,6 pasa, u3 cén YrimoBoe
u Bununo — B 3,1 pasa. ComepkaHue NpoLHaHUAMHOB B CEMEHAX BHHOTPa/a M0 TEPPUTOPHSIM IMPOH3-
pacTaHus YBETUYUBAJIOCH B PAY: C. YTioBoe, ¢. Bunnuo < c. Mopckoe, c. [IpuBetHoe < ¢. ConmHeuHast
Honmnua < 1. SInta. Cemena BuHOTpama u3 cé€n Yrimooe, BmimHo, Mopckoe u Conreunas JlonmmHa
conepxkaiu 23,7...26,3 Mr/kr (peHOJOKHUCIIOT; B BUHOTpaJe U3 I. Slyirta 3TOT nokasaresib ObLI B 1,7 pa3a
(00<0,0008), a B BuHOTpae u3 c. [I[puetHoe — B 3,7 pa3za Boiiie. Bunorpan u3 r. Slinta xapakTepu3oBacs
3HAYUTEIBHO OOJBIINM COACpPKaHNEM (PJIABOHOJIOB B CEMEHAX 10 CPABHEHHUIO C BUHOI'PAZIOM C IPYTUX
TEPPUTOPUH.

Hawnbonpiee KoTu4ecTBO MOHO- M AUMEPOB (PEHOIBHBIX aHTHOKCHAAHTOB JIOKAJIM30BAHO B KO-
xkute siroapl. ComepkaHue KOMIIOHEHTOB B BHUHOTpane w3 T. Snta m c. [IpuBeTHOE COCTaBIsIO
7633,0...8046,0 mr/kr, uto B cpenHeM B 1,8 pasa npessimalo (o < 0,0002) TakoBoe B BUHOTpaJe C ApPY-
TUX TePPUTOPUNA. AHTOIMAHBI U UX TTPOU3BOAHBIE B (PEHOIIBHOM KOMILIEKCE KOKUIIBI COCTABIISLIN OT 53
1o 65 % He3aBHCHMO OT TEPPUTOPHUH TPOU3pacTaHUs BHHOTpasna. J(omst TpOM3BOMHBIX aHTOIIMAHOB,
AIMIIMPOBAHHBIX YKCYCHON KHCIIOTOM, B KOMIUIEKCE MUTMEHTOB cocTaBisiia 18...32 %, p-kymapoBoi Kuc-
aotoii — 9...16 %. B komIIekce aHTOIMAHOB KOXUIIBI sirof 13 ¢. ConHewnast JloauHa 10715 MajIbBHIU-
HOB cocTaBisna 51 %; B BUHOrpaje ¢ Apyrux tepputopuid — 68—73 %. Mexnay nonedl ManbBUIU-
Ha ¥ MeTyHHUIWHA (BKJIIOYas WX MPOM3BONIHBIE) OTMEYaeTcs o0paTHas KOPPEISIIHOHHAs 3aBUCUMOCTD
(r=-0,90; o= 0,05), 00bsicHUMAsI TEM, UTO B IIPOIIECCe OMOCHHTE3a OHU 00Pa3yIOTCs U3 OJHOTO MPe/-
mecTBeHHUKA — Aenbuananna-3-0-B-D-rnuko3una [9]. Haubonbmas nons nuanuauHos (4 %), nery-
HunuHOB (15 %), nenvdunuauuoB (23 %) ormedyena B BuHorpaje u3 c. ConHeunas JlonvuHa, HAUMEHbB-
mas — u3 T. Slira. Takoli cocTaB KOMILIEKCa aHTOITMAHOB B KOXKUIIE BUHOTpasa u3 c. Comneunas JlonmHa
CBUIICTEIIECTBYET O HE3aBEPIICHHOCTH ero dhopmupoBanust [9, 21].

Tab6numa 3. Conepxanne” GpeHOJIbHBIX AHTHOKCHIAHTOB B KOKHIIE, CEMEHAX U MSIKOTH SITO]]
¢ Pa3JIUYHBIX BHHOTPAJTHNUKOB, MI/KT

Table 3. Content* of phenolic antioxidants in the skin, seeds and pulp of berries from different vineyards, mg/kg

c. Bununo c. YrioBoe r. Slnra

Komnonent
Kosxnma Cemena MsikoTh Kosxuna | Cemena | MsikoTh Kosxnma | Cemena | MsikoThb

Tuopokcubensotinvie u 2uOPOKCUYUHAMOBbIE KUCIONbL

TannoBas 25,7 16,6 7,8 21,3 21,7 0,6 40,5 33,8 0,7

Kadraposas 30,7 8,1 8,4 17,9 2,5 2,0 50,4 8,5 5,1
Dnasononvi

Kgsepuetun 30,0 1,3 0,9 35,1 0,8 0,9 102,1 7,2 1,0

KBepueTuH-rImKo3u g 0,8 0,0 0,2 0,9 0,3 0,2 0,7 7,1 0,6




Becui Hanpistnanenait akagamii HaByk benapyci. Cepsist arpapubix HaByk. 2024. T. 62, Ne 3. C. 224-237

231

Oxonuanue maobn. 3

c. Busuno c. Vriosoe r. flnta
oo Kownia | Cowema | Mawors | Kownma | Cowems | Marors | Kowma | Cowema | Mavom
Drasan-3-onvl
(+)-D-xaTexun 60,7 29.4 0,7 7,0 19,5 2,2 17,1 80,5 2,0
(-)-DnukarexuH 1145,9 231,6 4.4 1450,5 190,9 3,8 23441 391,2 5,5
IIpoyuanuounuvl
Bl 32,4 27,3 1,1 29,2 35,1 6,8 21,7 50,3 2,7
B2 193,2 109,5 1,3 243,2 41,6 2,1 373,5 290,9 1,3
B3 25,4 55,9 1,2 6,7 99,0 0,7 15,7 42,9 1,4
B4 9,0 6,9 1,2 28,2 12,9 L1 91,4 192,3 1,0
Aumoyuanvi: anmoyuaruoun-3-0-f-D-eauxo3uo u ayunuposanuvie npou3soo0Hvle
Jenbbunuana 327,7 0,0 0,1 389,0 0,0 0,0 582.9 0,0 0,1
Huanuauu 77,3 0,0 0,0 88,7 0,1 0,0 78,2 0,0 0,0
Tetynunun 334,1 0,0 0,1 345,8 0,0 0,0 461,0 0,1 0,2
Teonnnnu 158,7 0,0 0,3 107,5 0,3 0,2 136,8 0,3 0,2
ManeBuanH 1943,7 1,1 2.4 2082,5 1,7 2,0 3317,1 2,7 1,3
c. IlpusetHoe ¢. Mopckoe c. Conneunas Jlonuna
KommnoneHt
Kosxuna Cemena MskoTh Koxuna Cemena MsKoTb Koxuna Cemena MsKoTh
TammoBas 61,5 85,8 4.9 26,5 18,0 0,5 32,5 22,8 4,1
Kadraposas 67,8 5,5 6,5 26,6 57 2,5 30,4 34 3.9
DnagoHonvl
Ksepuerun 100,9 1,3 0,5 46,3 2,0 1,0 42,8 0,8 3,1
KBepuetnn-rimko3un 22,0 1,1 0,2 8.2 0,7 4.8 23,8 0,5 0,3
Drasan-3-onvl
(+)-D-xaTexun 181,9 67,3 2.4 74,5 39,9 1,3 108,6 116,7 17,5
(-)-OnukarexuH 23474 673,5 16,0 1303,6 485,3 54 1413,8 427,2 76,3
Tpoyuanuounut
B1 19,9 38,8 34 25,8 88,3 1,0 15,5 58,6 9,2
B2 129,1 25,9 2,6 270,2 48,1 2,7 88,5 14,3 19,7
B3 29,0 118,8 1,3 49,1 63,4 0,2 14,2 152,9 11,1
B4 385,1 87,8 1,7 145,7 84,0 0,5 240,7 119,0 20,4
Anmoyuaner: anmoyuanudun-3-0-f-D-enuxo3uo u ayuiupogantule nPou38o0Hble
Jensbuauana 632,2 0,1 0,4 234,6 0,3 1,1 5223 0,3 3,4
uanuaua 139,8 0,1 0,2 53,0 0,1 0,3 93,0 0,2 0,7
HetyHunna 463,1 0,1 0,5 2644 0,3 1.4 3474 0,4 5,1
[eonnauu 1354 0,7 1,5 108,2 1,2 2,2 151,0 0,8 34
MansBUAHH 3330,9 3,6 10,0 1723,2 4,8 11,7 1137,5 8,2 36,2

* CpenHeapu(hMETHUCCKOE 3HAUCHHE: CTAHAAPTHOE OTKJIOHCHHE B KaXKIblil ron uccienoBanuit menee 10 %; npu ydere
MHOT'OJIETHUX JaHHBIX — McHee 20 %.
* Arithmetic mean value: standard deviation in each year of research is less than 10 %; when taking into account long-

term data — less than 20

%.

CooTHoIIeHre KOHIIEHTpalluii KadTapOBOii U raJIJIOBOM KUCIIOT B KOXKHUIIE siTro1 cocTaBisiio 0,8 u 1,1;
conepkanue (PEeHOIOKUCIOT He MPEeBHIaio 2 % U He pa3Indalioch M0 TEPPUTOPHUSIM IMPOU3PACTAHUS
BuHOTrpana. Jloins GpraBoHOIOB B (PeHOTEHOM KOMILIEKCE KOXKHUIBI BAHOTpaa u3 ¢ BuiinHo u Yriosoe
Obla B 2 pasa MenbIie (o < 0,004), uem B BUHOTpaje ¢ APYrUX TEPPUTOPHIA, U cocTaBisiia meHee 1 %.
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Puc. 3. Pe3ynbraThl KJIaCTEPHOT0 aHAJIM3a BUHOTPAa U3 Pa3IMuHbIX reorpaduueckux 00beKToB
0 KOMILJIEKCY (DeHOJBHBIX aHTHOKCHAAHTOB B CTPYKTYpHBIX yacTsx sirox (CI — c. Conneunas onuHa)

Fig. 3. Results of cluster analysis of grapes from different geographical objects by the complex
of phenolic antioxidants in the structural parts of berries (SD — Solnechnaya Dolina village)

Hounst ¢pnaBan-3-0510B B peHOTBHOM KOMILJIEKCE KOXKHIIBI AT0[] cocTaBisia 28...36 % npu npeBainposa-
HuM (—)-anukarexuna. Coaep:kaHue MPOLIUAHUANHOB B KOXKHUIE BUHOrpana u3 r. Snra, cén Mopckoe
u [IpuBetHoe npessiniano (o < 0,003) TakoBOe B BUHOIPAJE C JIPYTHX TEPPUTOPUI B cpemHeM B 1,7 pasa.
Cpenu nporuaHuANHOB B KOXKHUIIE ITpeBaNIupoBanu: npounanuaun B2 — 7479 % (r. Snra, c. Bununo,
c. YrioBoe), 52 % (c. Mopckoe); mpounanuaun B4 — 67-68 % (céna [IpuBetnoe u Conneunas Jlonuna).

Koppensinmonnsiii ananu3 qaHHbiX BeisiBua (r = /0,67...0,98/; o < 0,05) npsiMmyro 3aBUCUMOCTH CO-
JepkaHus (hJIaBOHOJIOB, (—)-3MKUKaTeXWHA, TpornanuuHoB B2 1 B4 B ceMeHax BUHOrpaja ¢ mokasare-
namu ), T °C,,, > T °C,, unaexcamu XplornuHa 1 YUHKIEPA, £ ; 00paTHYIO — C IapaMeTpaMHu BJIaro-

> “ceHt?

obecneyennoctu (P, u P, ). DTO NOATBEPKAAETCA U PE3yIbTaTaMU HEPAPXUUECKOH KIaccupuKauu
JaHHBIX (pHUC. 3), OTPAKAIOIUMHU, YTO TI0 KOMILIEKCY TUMEPHBIX U MOHOMEPHBIX (DEHOIBHBIX aHTHOK-
CHJIAHTOB ceMsiH Hanbosee OJIn3KU BHHOrpaa u3 cé&n BunuHo u Yriosoe u u3 cén Mopckoe u ConHeu-
Hast Jlonwna. HanGonpimue pas3nudus OTMEUEHBI MEXIYy CEMEHaMHu BHHOTpana u3 cén llpuBeTHOE
u Yriosoe. [ToBbleHne nHaekca XbpOruHa TEPPUTOPUI CONTPOBOKIAETCS YBEIIMUEHUEM COIEPKAHUS
npouuanuanaa B2 u B koxwune sro. KoppensanuoHHON B3aWMOCBSA3HM MEXy HAKOTUIEHWEM aHTOIHa-
HOB B AT0/IaX M arpoKJIMMaTHYECKUMHU PeCcypcaMy BUHOTPAJHUKOB B UMEIOIIEMCSl MAaCCHBE IaHHBIX HE
BBISIBJICHO. [Ipy 3TOM yCcTaHOBIIEHO, YTO YBETHWYEHHE TEII000ECTIEYeHHOCTH TEPPUTOPHII CIIOCOOCTRY-
€T MHTEHCH(PHUKAIIMN TIPOIIECCOB B3aMMOIIPEBPAIEHNS KOMIIOHEHTOB aHTOI[MAHOBOTO PANla B KOXKHIIE
BHHOTpAJa, a MOBBIIIEHNE BIaroo0ECIeYeHHOCTH, HAIPOTUB, cAepKUBaeT mpouecc. O6 »TOM cBUIe-
TENbCTBYET HATMYIME NPAMON KOPPEIALMOHHON CBA3K MHAeKkca Yunkiepa, ), T °C ), > T °C,, 1 . 1.
C JIoNiell MalbBUAMHA (BKIIIOUAS allUJIMPOBAHHBIE IPOMU3BOJHEIC) B AHTOIIMAHOBOM KOMILJIEKCE; 00pat-
HOH — ¢ JoJIel MUAaHWAWHOB W TeTyHunwHOB. OOpaTHas KOPPEIAIMUS YCTAaHOBJICHA MEXIY HOJCH
MaJIbBHJAMHA U KOJIMYECTBOM OCAJKOB Ha BUHOI'PAIHUKAaX B TEUECHUE I'0Jla U BErE€TAllMOHHOr O [IEpUO-
na. B aTol cBsI3u 0c000T0 BHUMaHUA TpeOyeT (hakT 3aMenieHus GOPMUPOBAHUS KOMIIJIEKCa aHTOIH-
aHOB B TIpoliecce co3peBaHus BuHOrpazaa B c. ComHewnas JlomwHa, 9TO, BO3MOXKHO, CBSI3aHO C OCO-
OEHHOCTSIMU arpoTEXHOJIOTHH, COCTAaBOM MOYB. [[0 COBOKYNMHOCTH MACHTU(DUIIUPOBAHHBIX (hEHOIIb-
HBIX aHTUOKCHJAHTOB B KOXHIIE SITOJ BBISBJICHO CXOACTBO BHHOI'paja, MPOU3PACTAIOIIETO B CENax
Bunnao n Mopckoe; BOau3u T. Snta u c. [lpuBeTHOE; MaKCUMAaJIFHO pa3indajcs BHHOTPAI U3 CEN
Comnneunas [lonuna u llpuBeTHoe. B3anmmMocBs3u Mex1y HAKOTUIGHHEM MOHO- U TUMEPHBIX (heHOIIb-
HBIX aHTUOKCUJIAaHTOB B MSIKOTH BUHOTPA/a U arpOKJIUMaTUUECKUMU PECYPCaMU TEPPUTOPUI HE BbI-
SIBJICHO.

AHanmu3 comepkaHUsI MOHOMEPHBIX W JUMEPHBIX (PEHOIBHBIX aHTHOKCHIAHTOB B BHHaX (Ta0i. 4)
M03BOJIUJ IPOCIEAUTh, COXPAHSIOTCS JU BBISBICHHBIC Pa3JIMUMsl BUHOI'PaAa B IPOLECCE BUHOACIIHS.
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YcraHOBJIEHO, UTO BUHA M3 ypoXas, ToiydeHHoro B ¢. [IpuBetHoe u r. fnrta, nanbonee 6musku (Ed = 79)
0 KOHIIeHTpanuu (peHONbHBIX aHTHOKcHIaHToB (1362,1...1377,0 MI/aM>), COOTHOIIEHUIO MOHOMEPHBIX
(B cpequem 88 %) M IUMEPHBIX KOMIIOHEHTOB, (—)-amukaTtexwHa u (+)-D-karexuna (8,3...9,6), mone
ManbBUIUH-3-O--D-ruko3uaa U ero mMpou3BOJHBIX B KOMILUIEKCE aHTOIMAHOB (B cpemHeM 85 %).
CXO0ACTBO KOMIUTIEKCa MOHO- W AUMEPHBIX (DEHOTBHBIX KOMIIOHEHTOB dTHUX BHH, MO0 BCEW BUINMOCTH,
00yCIIOBIIEHO OJIM30CTHIO TAKOBOTO B KOXKHUIIE BHHOTPAa C 9TUX TeppUTOpHil. [Ipr 3TOM TexHoI0THYe-
CKHi1 3armac ()eHOIBHBIX KOMIIOHEHTOB B BUHOTpaje u3 c. [IpuBeTHoe ObL1 B 1,2 (aHTOIIMAHOB — B 1,8)
pasa BbIllie, YeM B BUHOTPAJIC U3 T. SITa, 4TO MO3BOJISET MPEAIOI0KHUTH 000TallleHHOCTh (DEHOIBHOTO
KOMIUIEKCa BUHOT'PaJia U BUH U3 C. [I[puBETHOE BHICOKO MOJIMMEPU30BAHHBIMUA TAHWHAMH W aHTOIU-
aH-TAaHUHHBIMHU KOMIUIEKCaMH. BBISBIEHHBIE OTIUYHS CBA3aHBI C O0JIee BHICOKOH TermiIoo0ecnedeHHo-
CTBIO BHHOTPAJHUKOB U3 ¢. [IpuBeTHOE 1 Baroobecne4eHHOCThIO — U3 T. Slnta. Kommiiekc MoHO- U -
MEPHBIX ()EHOJIBHBIX aHTHOKCHIAHTOB BHH U3 ¢. Bunmmao 6mu30k (Ed = 91) k TakoBoMy B BuHaX u3 c. [pu-
BETHOE 110 TIPOIEHTHOMY COOTHOIICHHIO KOMITOHEHTOB, HO IIPEBBILIAET €r0 KOJUYECTBEHHOE COfepKa-
HUE B CpeAHEM Ha 5 %, 4TO 00BSICHUMO O0Jiee BEICOKOH CTENEHBIO AKCTPArHPyEMOCTH KOMIIOHEHTOB U3
TBEPIBIX YacTeil Me3rHu B cycio (cM. Tabi. 2). KoMriekchl (peHOTBHBIX aHTHOKCHUAAHTOB BHH M3 CEI
Mopckoe u Conneunast JJonuna cxonusl Mexay coboii (Ed = 118) u oTnnu4aroTcs OT TaKOBBIX B BUHAX
C ApYTUX TeppUTOpHil MeHbIIei (B 1,6 pa3a) KOHIIEHTpAIMel KOMIIOHEHTOB, MEHBIITUM COOTHOIIEHUEM
(-)-onukarexuna u (+)-D-karexuna (5,5...7,4), Bbicokoi nonei nenbpuanauHa u neryauansa (15...17 %).
CX0ACTBO KOMIIEKCA MOHO- U IUMEPHBIX KOMIIOHEHTOB BUH U3 c&€1 Mopckoe u Conneunas Jlonuna,
XapaKTepu3yIOMINXCa BRICOKOHN TEMI000eCTIedeHHOCThI0, 00YCIIOBIEHO OJIM30CTHIO TAKOBOTO B CEMe-
Hax BUHOTrpaja. [IoHMKEHHBIH YypOBEHb KOMIIOHEHTOB B BHHAX MOXKET OBITH OOBSICHEH OKHCITUTENb-
HOW TOJTMMepHu3aIueil KOMITIOHEHTOB, KaK Ha CTaJIUM CO3PEBaHUs BUHOTPAJIA, TaK U IIPH €To mepepa-
00TKe, YTO CBS3aHO C OTHOCHTEIHHO BhICOKOM M®MO akTUBHOCTHIO BUHOTpaaa (cMm. Tabs. 2). BuHa
U3 c. YIJIOBOE XapaKTePHU30BAINCh HAUMEHBIINM COACPKAHHUEM MOHO- U TUMEPHBIX (PEHONBbHBIX aH-
THOKCHAAHTOB (627,8 + 109,1 mr/am®), Haumenbinei goseit antonuanos (32 + 2 %) u dasan-3-0J10B
(22 £ 3 %), naubounbiied posiel nporuanuauHoB B1-B4 (25 + 3 %) u ¢enonokucnor (17 £ 2 %).
CreneHb yalleHHOCTH (PEHOJIBHOTO KOMIIJIEKCa BUH U BUHOTpaja U3 C. YTIOBOE OT 00pas3IoB C JApY-
TUX TEPPUTOPHUI OblJIa HAMOOIBINAS, YTO, BEPOSITHEE BCETO, CBI3aHO C HAMMEHBIIIEH TerIoo0ecedeH-
HOCTBIO BHHOTPaJHUKA.

Ta6numa 4. Conep:xkanue” (peHOJIbLHBIX KOMIIOHEHTOB B BHHAX U3 BUHOrpaaa copta Kadepue CoBUHbLOH
9
NOJIy4eHHOI0 HA PA3HbIX BUHOIPAIHMKAX, MI/am>

Table 4. Content* of phenolic components in wine from ‘Cabernet Sauvignon’ grape variety grown
at different vineyards, mg/dm3

KomrmonenT c. Buumno | c. Yriosoe r. Slnra c. IlpusetHoe | c¢. Mopckoe ¢ (ii)an;;:aﬂ
Denonokuciomol

lannosas 37,5 21,8 20,5 32,4 38,1 20,1
Kadraposas 87,7 85,7 89,4 38,9 20,0 39,4
D1aBOHOIIBI
Ksepuernn 33,9 11,7 10,8 11,1 8,3 6,1
Ksepuetnn-3-O-f-D-rnuko3u 3,3 8,6 6,4 3,4 3,0 2,8
®drnaBaH-3-051bl
(+)-D-xaTexun 45,6 38,3 42,7 54,2 42,1 40,3
(-)-DOnukarexmH 515,1 99,5 408,5 452.4 310,7 222,1
[IpounanuauHb
Bl: snukarexuH-4 — 8-KaTeXUH 33,7 23,0 15,6 37,3 20,6 32,4
B2: onmukarexun-4 — §-3nuKaTeXuH 58,5 84,8 86,5 57,2 50,2 57,2
B3: xarexuH-4 — 8-KaTeXUH 17,7 20,7 17,8 22,9 22,8 14,6
B4: kaTtexun-4 — §-3nuKaTEXUH 41,7 31,2 40,8 42.4 30,2 21,2
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Oxonuanue maon. 4

Kommnonent c. Bununo | c. Yriosoe . Slnra c. [IpusetHoe | c¢. Mopckoe ¢ Comennas
Jlonuna
Aumoyuanvl: anmoyuanuoun-3-0-f-D-2auxo3uo u ayuiruposanHvie npou3800HbvLE
JenbGuHnann 28,3 26,3 26,3 30,4 29,0 26,2
Huanuaux 12,6 20,4 5,7 9,8 3,6 7,2
[erynunun 28,2 16,5 45,1 39,2 39,3 26,6
Ileonnnuu 13,3 6,0 15,5 12,7 13,2 10,6
ManbBuauH 490,0 133,4 530,7 532,8 350,8 260,5

* Cpenneapu(pMETHUECKOE 3HAYCHHE; CTAHAaPTHOE OTKJIOHCHHE B KaXK/IbIi roa ucciaenoBanuii menee 10 %, npu yuere
JIAHHBIX pa3HbIX rogoB — MeHee 20 %.

* Arithmetic mean value: standard deviation in each year of research is less than 10 %; when taking into account long-
term data — less than 20 %.

Comocrasnenne coaepkaHusi (EHONbHBIX aHTHOKCHUAAHTOB B BUHAX C a/ICKBATHBIM YPOBHEM HX
norpebnenns’, nokaszano, uro 100...150 cM? BUH ¢ BUHOTPaIHHUKOB, IPOU3PACTAIOIIUX BO3JIE CEN YTII0-
Boe, BunuHo, 1. SlnTa, HOKPBIBalOT CyTOYHYIO MOTPEOHOCTH 310POBOT0 YENIOBEKa B T'MAPOKCUKOPHUYHBIX
kucnorax; 100...110 cm® Bun u3 1. Slnra, cén IIpuseTHoe u Bununo — B anTonManax u ¢aaBaH-3-01ax.
KonnyecTBo npounaHUAMHOB, COOTBETCTBYIOIIECE aJCKBATHOMY YPOBHIO MOTPEOICHNUS, COACPIKATIOCH
B 320...400 cM® BHH ¢ pa3sHBIX BHHOIPaJHUKOB. ['ajgoBas KucCioTa ¥ (hJaBOHOJBI PHCYTCTBOBAIH
B BUHaX B OMOJIOTHYECKU HE3HAYUMBIX KOJIMUECTBAX.

CoOBOKYITHOCTb Pa3IU4YHil KOMIIOHEHTHOI'O COCTaBa U CBOMCTB BUHOI'PA/1a, MOJIYYEHHOTO Ha Pa3HbIX
TEPPUTOPHUSIX, IPUBEJIO K OTIIMYUSAM CEHCOPHBIX XapaKTEPUCTUK MOJIOABIX BUH. Bee oOpasibl BUH Xa-
pakTepHu30BaIKCh pyOMHOBBIM MM TEMHO-PYOWHOBBIM I[BETOM, COPTOBBIM apOMAaTOM U BKYCOM SITOJI-
HOT'O HaIpaBJICHUS U OBLIN BBICOKO olleHeHbI ferycraropami (7,71 + 0,08) 6anna no 8-06aypHOi mika-
ne). [Ipu aTOM BHHA W3 BUHOTpAIa, IpOU3pacTaromero B cénax Bunnno, Yriosoe, . Slita, OTIHYIaINCh
MPUCYTCTBHEM B apOMaTe OTTEHKOB MacjeHa U MPSHBIX TPaB; YMEPEHHO MOJHBIM U TAHUHHBIM BKYCOM;
u3 cén [Ipusernoe, Mopckoe u Conneunas JlonrHa — CJI0XKHBIM SITOHO-IIPSIHBIM apOMAaTOM C OTTEHKA-
MU CIIEJION BUIIHU, CYXO(PPYKTOB, MOJIOYHBIX CITUBOK; MATKHM U 0apXaTUCTBIM BKYCOM.

BoiBoabl. OueHeHO BIMSIHHE arpodKoIOrndeckux (pakTopoB Ha GOPMHUPOBAHHE KOMILIEKCA MOHO-
1 IUMEPHBIX (DEHOIBHBIX aHTHOKCUJIAHTOB M KaueCTBO BUHOrpajaa U BuHa copra KaGepne COBUHBOH.
YCTaHOBIIEHO, UTO TEPPUTOPHUH MPOU3PACTAHUS BUHOTPAIa PA3IndallcCh B psiie HACEIEHHBIX TYHKTOB
0 Teriopecypcam — ¢. Yriooe < ¢. Bunnno <r. flnta < c. [lpusernoe, c. Conneunas [lonuna < ¢. Mop-
ckoe u 1o BiaroobecnedueHnoctu — ¢. Comneunas JlonmwHa, c. Mopckoe, c. [IpuBetnoe < ¢. Bununo,
c. YraoBoe <. Surta. [loBbimienne Tenaoo0ecnedeHHOCTH BUHOTPaJIHUKOB COMPOBOXKIAJI0CH KaK HAKO-
IIJICHUEM CaxaposB, JIETKO KCTPAarupyeMblX aHTOLMAHOB B BHHOTPaje, (pIaBOHOJIOB, (—)-3MHMKaTEXUHA
B CEMEHAX M KOXKHUIIE ATOJl, MOBBIIIEHHEM pH, Tak U MHTEeHCHUHUKALIUEH TPOLECCOB MPeoOpa3oBaHUs
1 OKHMCIMTEIBHOH monuMmepu3aunn (eHOIbHBIX KOMIOHEHTOB NPH CO3PEBAHMK BHHOIPala U €ro Ie-
pepadotke (r = /0,53...0,98/; a < 0,05). DT0 NPUBOAUIO K YBEIUUCHHUIO COJICPKAHUS MTPOIMAHUIHNHOB
(B2, B4), nonu mManpBUIMHA U CHIKCHHUIO JOJIM LUAHUAMHA, IETYHUINHA B CTPYKTYPHBIX dJIEMEHTaX
ATOJbl; CIIOCOOCTBOBAJIO CHUKEHUIO KOHIIEHTPALIMU MOHO- U TUMEPHBIX (DEHOJIBHBIX aHTHOKCUAAHTOB
B BUHaX. [loBbIlIeHNE BIAaroo0eCneYeHHOCTH BUHOTPAJHUKOB CAEPKUBAJIO MPOIECC HAKOMJICHUS
u TpaHcopManuu (eHOIbHBIX aHTHOKCHIAHTOB B sirofgax. OnpenesneHsl TeppUTOPUH, O3BOJISIOINE
MOJTy4aTh BUHA, 00OTalleHHbIe B OMOJIOTHYECKH 3HAYUMBIX KOJTHYECTBaX THAPOKCHKOPUIHBIMH KHCIIO-
Tamu, — KpeIMCKU# 3amaHO-IpUMOpCKUH npenropublil paiion u KOBK; ¢naBan-3-onamu 1 antonuana-
MU — BOm3H T. Slnta, cén [lpuBetHoe n Bunnno. Buna n3 cén Mopckoe n Comreunas JlomwHa comep-
Kau B cpeaHeM B 1,6 paza MeHblIe, 4eM JIpyrue BUHA, MOHO- U JUMEPHBIX (DEHOIBHBIX aHTHOKCHIaH-
TOB, YTO OOYCIIOBJICHO MX OKHCIUTEIBHOH MOJIMMEpH3aliell Ha cTaguu NepepadOTKH BHUHOIPAJa,

! PekoMeH1yeMble YPOBHH MOTPEOICHUS MUIIEBLIX M OHOJOTUYECKH aKTUBHBIX BEIIECTB: METOMA. PEKOMEHIAIMU.
MP 2.3.1.1915-04. M.: ®enepanbHbiii neatp ['occamsnuaaaazopa Munsapasa Poccun, 2004. 46 c.
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CBSI3aHHOW C aKTUBHOCTBIO MOHO(EHOJI-MOHOOKCHTEHA3bl. YBEIHMUEHHE TEII000ECIICUeHHOCTH BHHO-
TPaJIHAKOB CIIOCOOCTBOBAJIO YCHUIIEHUIO OTTEHKOB MPSTHOCTEH, CYXO(pPYKTOB, MOJIOYHBIX CITMBOK Ha (pOHE
BBIPa)KEHHOT'O SITOHOTO apOMaTa BUH M Pa3BUTHIO MATKOTO 0apXaTHUCTO-TAaHWHHOTO BKyca. Pe3ynpraTer
UCCIIeIOBaHN N 3HAYMMBI 1151 00bEKTHO-OPUEHTHUPOBAHHON OLIEHKH KIMMAaTHYECKIX YCIIOBUN TEPPUTO-
pHii BEIpalIMBaHKUs BUHOTPaAa, B YaCTHOCTH, B aclieKTe (JOPMHUPOBAHUSI KOMILIEKCA (PEHOTBHBIX aHTHU-

OKCHUAHTOB BMH U UX CCHCOPHOT'O CTUJIA B KCJIACMOM HAIIPaBJICHUH.
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