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deHoNbHBIE COEAVHEHUS SIBJISIOTCS BTOPUUHLIMU Me-
TabOJIUTAMU BLICIIUX PACTEHUM, WIPAT BAXKHYIO POJIb
B GU3MOJIOrNY pacTeHUM U MMeloT IIoJie3Hble CBOWCTBA
[JIS1 OpraHu3Ma 4eJIoBeka, [JIaBHbIM 06pa3oM B KauecTBe
aHTHOKCHUIAHTOB. Bojee riaybokoe 3HaHUE MeTabosius-
Ma (eHOJIOB yKpeIUIieT OCHOBY AJIS1 UX IPAKTUYeCKOro
IIpYMeHeHUsl B BUHOIPaZlapcTBe U BUHOJeNuU. Llenbio
JAHHOI paboThl SBJISJIACDH OlleHKa B3aUMOCBA3el MexXay
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The relationship between phenolic
compounds content in grapevine
leaves and berries

Viktor Pavlovich Klimenko, Dmitry Olegovich Turaev,

cofepxaHueM (eHOJbHBbIX COeSUHEHUN B JIUCTbSIX U B
SITOAAX pa3jIMYHBbIX COPTOB BUHOrpaAa. [js aHaimW3a uc-
II0JIb30BaHbI JAaHHDIE 0 Ka4eCTBeHHOM U KOJIMUeCTBeHHOM
cocTaBe (HeHONbHBIX COeVHEHNM, NCCIeJOBAaHHDIX Kak B
JIUCTDAX, TaK U B SIT0AAX BUHOIPAZia, MOJyYyeHHbIe MeTo-
JIOM BBICOKO3(deKTUBHOM >KUAKOCTHOM XpOMaTorpaduu.
CpaBHUBAJIM cOLlepsKaHe BelleCTB 5 GeHONbHDIX TPYII U
19 oTnesnbHBIX (eHOJMbHBIX COeANHEHNUN. B KauecTBe BbI-
60pKY KCTIepIMeHTa UCII0Ib30BaIH 18 copToB BUHOTpajia.
Hcnonb3oBaiy 3aMepbl B TPU CpoKa HabiofeHUd. s
aHaJIM3a JAHHDIX UCIIOIb30BaJIU [TaKeT IIPUKJIAAHBIX IIPO-
rpaMm STATISTICA. PaccauTbIBaIM paHTOBLIE KOPPEJISLAT
CrimpMeHa. YUUTDIBAIK KOPPesAyY, 3HaUMMble Ha ypOBHe
p <0,05. [I71s1 OLieHKH B3aUMOCBSI3U MeXXy cofiep’KaHueM
OTZleJIbHDLIX (GeHOIbHDBIX COeAVHEHNN B JIUCTbSX U B Aro-
Jlax BUHOrpaza rnposepeHa 171 pabouas runoresa. Toibko
JIJISL OIHOTO U3 UCCHeyeMbIX coefUHeHUuM, KoderHo!
KUCJIOTD], BLISIBJIeHBI 3HaYMMble U BbICOKMe KOppeJsiiuu
MeXZy ero cofiep>kaHreM B JIUCTbSX U SIroAax, YTo IIof-
TBEpPKIAI0T COOTBeTCTBYIOIIYe YpaBHeHUS perpeccuu. [l
OLIeHKY B3aMMOCBSI3U MeXy cofiep’kKaHueM CoeflMHeHUN
OIHOMMEHHDIX (eHONbHDBIX IPYIIN B JUCTBSX U B SIF0fax
BUHOI'paJia MpoBepeHo 45 pabouux rumoTes. Bosblie Beero
3HAUUMBIX KOpPpeJISIIUi BLISBIEHO ST OKCUKAaPOOHOBBIX
KUCJIOT. JIJIs OLIeHKY B3aUMOCBSI3U MeXIy CoflepXKaHueM
COeINHEeHUN pa3IMYHLIX (EeHOJbHBIX TPYII B JIHCTHSX
U B Iroflax BUHOTPaJia poBepeHo 125 pabovux rumores.
BosbIIMHCTBO KOPpeIALUi SBJISeTCs T0JI0KUTeIbHbIMU.
Taxum obpazoM, g KabTapoBoi U KoperHON KUCJIOT,
KBepLeTHH-3-0-rnuko3na, kemndepoa, (+)-D-kaTexuHa,
TpPaHC-pPecBepaTpoJI-3-TJIMKO3u/a, TPoLaHuaHa B5 Kop-
pesLiiu MeXJy UX CofepKaHWeM B JINCTBAX U B Arofax
BUHOI'Pa/ia SIBJISIOTCSA 3HAaYUMBIMU. BbISBJIEHbI ITOJIOXKU-
TeJIbHbIe ¥ OTpHUIlaTeIbHble KOPPessSINY, Kak MeXay pas-
JINYHBIMY OTZIeIbHbIMU QeHOIbHLIMU COeJUHeHUSMY, TaK
¥ MeXJY pa3jNYHbIMU IpyNnamMyu (GeHOJIbHBIX BellecTs.
[TonyueHHbIe pe3yJbTaThbl MOIYT OBITh MCIOJIb30BaHDLI
B IIPAKTHYECKOW CesleKIWY BUHOIPaZa IIpU NIpOoBefjeHUH
oTbopa r'ubpHU/IOB, IepCIeKTUBHBIX C TOYKY 3peHUs cofiep-
SKaHUSI KOHKPeTHBIX (eHOJIbHbIX COeJHeHNU.

KiroueBbie cJIoBa: BUHOrpPas; $eHOJbHbBIE COeNVHe-
HUSL; MeTaboJIU3M; JIUCT; SITOAQ; BBICOKO3((eKTHBHAsS
SKUZKOCTHAsE XpoMmarorpadus; Koppesysiuy; 3Ha4u-
MOCTD; KOdelTHast KUCJI0Ta; OKCUKApOOHOBbIE KUCIOTDL
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Phenolic compounds are secondary metabolites of higher plants that
play an important role in plant physiology, and have beneficial proper-
ties for the human body, acting mainly as antioxidants. Deeper knowl-
edge of phenol metabolism strengthens the basis for their practical
application in viticulture and winemaking. The aim of this work was
to assess the relationship between phenolic compounds content in the
leaves and berries of various grapevine cultivars. The qualitative and
quantitative phenolic compounds composition data obtained by high
performance liquid chromatography was studied both in the leaves and
in the fruit. We compared substance content of 5 phenolic groups and 19
individual phenolic compounds. 18 grapevine cultivars were sampled.
Measurements were made during 3 observation periods. STATISTICA
packaged applications were used to analyze the data. Spearman’s rank
correlations were calculated. Correlations significant at p <0.05 were
taken into account. 171 working hypotheses were tested to assess the
relationship between individual phenolic compounds content in the
leaves and berries. Only one of the studied compounds, caffeic acid,
revealed significant and high correlations between its content in the
leaves and grapes, which was confirmed by corresponding regression
equations. 45 working hypotheses were tested to assess the relation-
ship between compounds content of the same phenolic groups in the
leaves and berries. The most significant correlations were revealed for
hydroxycarboxylic acids. 125 working hypotheses were tested to as-
sess the relationship between compounds content of different phenolic
groups in the leaves and berries. Most correlations were positive. Thus,
for caftaric and caffeic acids, quercetin-3-0-glycoside, kaempferol, (+) - D-
catechin, trans-resveratrol-3-glycoside, procyanidin B5, the correlations
between their content in the leaves and in the berries were significant.
Positive and negative correlations were revealed, both between various
individual phenolic compounds, and between various groups of phenolic
substances. The results obtained can be used in practical grapevine
breeding during selection of promising hybrids in terms of specific
phenolic compounds content.

Key words: grapevine; phenolic compounds; metabolism; leaf;
berry; high performance liquid chromatography; correlations;
significance; caffeic acid; hydroxycarboxylic acids.
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BsaumocBs3b MEXAY COACPIKAHHEM PEHOABHBIX COEAHHEHUI

BHAHOTI'PAZTAPCTBO

B AUCTBSAX U ATOAAX BUHOTPAAL

OCTOsIHHE BOIIPOCA
DeHOABHDIE COCAHMHEHHS SBASIOTCS BTOPHY-
HBIMH MeTabOAMTAMH BBICLIMX PACTEHHH, HTPAIOT
BQXXHYIO POAb B pU3HOAOIHH PACTEHHH M MMEIOT IIOTEH-
IIMAABHO IIOA€3HBIE CBOMCTBA AASI OPTAaHH3Ma YEAOBEKa,
TAaBHBIM 00pa3oM B Ka4eCTBE aHTHOKCHAQHTOB, a TAKXKe
KaK IPOTHBOAAAEPIHYECKUX, IIPOTHBOBOCIIAAHNTEABHBIX,
IPOTHUBOOITYXOAEBbIX, AHTUTHIIEPTEH3UBHBIX U aHTHMH-
Kpo6HbIx areHToB. Co0bI1aeTcs 06 aHTHOAKTepHAABHOI,
INPOTHBOBHPYCHOH M IPOTHBOIPHOKOBOH aKTHBHOCTH
HanboAee aKTHBHBIX KAaccoB noaudexosos [1]. Vau-
TBIBasl, YTO YCTOMYMBOCTb K MHKpPOOaM CTaHOBHTCS BCE
6oAee cepbe3HO rA0GaABHOM IPOBAEMOH, 00CYXAAETCS
CHHepreTH4ecKUuH 3QPeKT NoANPEHOAOB B COYETAHUH C
OOBIYHBIMH NIPOTHBOMHUKPOOHBIMU CPEACTBAMH IIPOTHB
KAHHHYECKHX MHKPOOPIaHH3MOB C MHOXXECTBEHHOH Ae-
KapCTBEHHOH YCTOHYHBOCTBIO.

BAnsHME KOAMYECTBEHHOTO COAEPKAHHA (pEeHOABHBIX
COEAMHEHHI B BHHOTPAAHOM COKE Pas3HbIX COPTOB H BH-
HOTPAAHBIX BUH Ha aHTHOKCHAQHTHYIO aKTHBHOCTb IIOA-
TBEPXKACHO YCTAaHOBACHHOM KOPpPEASLIHEl MEXAY 3THMH
nokasareasMu [2]. BuHorpapHbie coxu 06AapaioT BbI-
COKOHM aHTHOKCHAQHTHOH aKTHBHOCTBIO, YTO CBS3aHO C
GOABIION KOHI[EHTpaL{Hel KaTeXuHa, IpoHaHrAuHa Bl,
TpPaHC-pecBepaTpoAa, KOPeHHOH, KOPUYHOH U raAAOBOH
KHCAOT [3-7]. BbDKMMKH, AOCTYIHbBIE U HEAOPOTHE OT-
XOABI IIepepabOTKH ypoxKas, ABASIOTCA BaKHBIM HCTOY-
HHUKOM OHOAOIMYECKH aKTHBHBIX COCAHHEHHH, KOTOpbIE
MOTYT HCIIOAB30BATBCS B Ka4eCTBE AHTHOKCHAAHTHBIX
BEIIECTB B IHIIEBOH U papMal|eBTHIECKOH TPOMBIIIACH-
HocTH [8]. TloAMdeHOAbHBIE COCAMHEHHS BHHOTPAAR,
IPOSIBASIOLINE O3AOPOBHTEABHOE BO3ACHCTBHE Ha Op-
FaHHU3M 4YEAOBEKa, MACHTHQUIMPOBAHBI B COCTaBE IIH-
I[eBOr0 KOHIIEHTpaTa «DHOAHT>» W BHHOMAaTepHaAa M3
copra Kabepue-CoBunboH [9]. ITokasaHo, 4TO BOAHO-
CIIMPTOBBIH 9KCTPAKT KOXKHMIIBI STOABI COPTA BUHOTPAAQ
Kab6epue-CoBHHBOH 06AaAa€T BBICOKHM TEXHOAOTHYE-
CKHMM 3aIlacOM HOAH(PEHOABHBIX COEAMHEHHH C BHICOKOH
AHTHOKCHAQHTHOHM aKTHBHOCTBIO, O0O0YCAOBAHBAIOLIMM
11eAeCOO0OPa3HOCTb €ro HCIIOAb3OBAHHA AAS IIOBBIIICHUS
6HOAOrHYECKOH IIeHHOCTH IIPOAYKTOB [ 10]. BeriBaeHa 3a-
BHCHMOCTb aHTHOKCHAQHTHOH aKTHBHOCTH 3KCTPaKTOB
M3 KOXHI[bI OEABIX M KPACHBIX COPTOB BHHOIPaAa OT CO-
ACPXKAHHS OTACABHBIX IPYHI (EHOABHBIX COCAMHEHHH,
IIPY 9TOM YCTAQHOBAEHBI IIEPCIIEKTUBHbBIE COPTA AAS IIPO-
H3BOACTBA HOBBIX IIMII[EBBIX IPOAYKTOB C ITOBBIIICHHON
GHOAOTMYECKOM aKTHBHOCTHIO [11].

DeHOABHDBIE COCAMHEHHS SBASIOTCA BaXHBIMH KOM-
IIOHEHTAMH BUHOTPAAHOH SATOADBI, BO MHOTOM OIIPEACAS-
IOIUMM THII U KadecTBO BuHa [12]. B mocaepnue aecs-
THAETHS AOCTHTHYTHI 3HAYMTEABHbIE YCIIEXH B TEHETHKE,
OHOXUMHM M (QUSHOAOTHH BHHOIPAAQ, YTO IO3BOASET
Aydire MOHUMaTh GaKTOPBI, PErYAUPYIOLIHe CHHTE3 9TO-
ro KAacca BTOPHYHBIX MeTaboAMTOB. Boaee rayboxoe
3HaHHE MeTa0OAH3Ma PEHOAOB YKPEIIASIET OCHOBY AAS UX
IPAKTHIECKOTO IPHMEHEHNS B BUHOTPAAAPCTBE M BUHO-
Aeaun. ITpu HccA€AOBaHHH CBSSH MEXKAY 3a00ACBAHHAMU
MHAABIO 1 OMAHYMOM H (EHOABHBIMH KOMIIOHEHTaMH
BBIACHHAOCH, 4TO obliee copepkaHHe (peHOAOB BO3pac-
TaeT IIOCAE 3apaXKEHHs, HO BApPbHUPYET B 3aBUCHMOCTH
or copta u BHAa [13]. O6Hapy>xeHa 3HAYMTEABHASI IIO-
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AOXXHTEABHAS KOPPEASIIHS MEXAY OOLINM KOAHYECTBOM
(eHOAOB U 001Iell AaHTHOKCHAAHTHOH aKTHBHOCTBIO II0-
cAe 06oux 3ab60AeBaHMIL. B HHQUIIHPOBAaHHBIX OMAHYMOM
ATOAAX H BUHOMATEPHAAAX M3 HHUX HAOAIOAAAH MHOTO-
KpaTHOE HAaKOIIAEHHE PECBEPATPOAA, B TO BpeMA KaK CO-
ACpKaHHMe AHTOLHAHOB 3HAYUTEABHO CHIDKAAOCH [14].
HopMaabHble KACTOYHbIE METAOOAHTBI M APYTHE COCAH-
HEHM, UMEIoIHe IPHPOAHOE IPOUCXOXKAEHHE U TIPOSIB-
ASIOLIIME AHTHMYTAareHHYI0, a TakXKe TeHONMPOTEKTOPHYIO
aKTHBHOCTb, B OOABIINX KOAHYECTBAX IPUCYTCTBYIOT B
naopax BHHOrpapa. CyljecTBylomMi reHOQOHA HOBBIX
COPTOB M IEPCIEKTHBHBIX THOPHAOB BUHOIPAaAQ ACMOH-
CTPHpYeT 3HAYHTEABHYI BapHabEAbHOCTb IO COAEPXKA-
HHMIO BEIECTB, MPEACTABASAIONIMX HHTEPEC C 3TOH TOYKH
spenwus. [15-19].

Ileabro AanHOI paGoOTHI ABASIAACD OLICHKA B3aHMOC-
BA3EH MEXAY COACp)KaHHEM (QEHOABHBIX COCAMHEHHH B
AHCTbAX U B ATOAAX Pa3AHYHBIX COPTOB BUHOTPAAA.
Matepuabl ¥ METOJbI HCCIel0BaHHMI

AAd aHaAM3a HCIIOAB30BAaHbI AQHHbBIE O KadeCTBEH-
HOM M KOAMYECTBEHHOM COCTaBe (EHOABHBIX COEAMHE-
HMH, HCCAEAOBAHHbIX KaK B AMCTbAX, TaK U B ATOAAX BH-
HOTPaAa, NOAYYEHHbIE METOAOM BbICOKO3)EKTHBHOM
JKHAKOCTHOH xpoMaTorpaduu Ha xpomarorpape Agilent
Technologies.

CpaBHUBaAM COAEp)KAaHHE BELIECTB 5 (EHOABHBIX
rpynn u 19 oTAeAbHbIX GEHOABHBIX COEAUHEHHH:

— OKCHKapbOOHOBBIE KHCAOTbI (raAAOBas KHCAOTa,
kadTapoBasg KHMCAOTAa, KOdeHHas KHCAOTA, KayTapoBas
KHCAOTA);

— $pAaBOHOABI (KBEPLIETHH, KBEpPLETHH-3-O-
TAHKO3HA, KEMIIPEPOA);

— ¢aaBan-3-o0asl ((+)-D-karexuH, (-)-amuKaTexuH);

— OAMTOMEpHbIE IPOL{HAaHHANHbI (IIPOLHaHUAKH B1,
npouuaHuAMH B2, nponnanuaus B3, nponnanuaus B4,
npouuaHuAMH BS, nponnanuaus B6, nponnanuaus B7,
nporuaHuArH B8);

— CcTHABOEHBI (TPaHC-pPecBepaTpoA, TPAHC-
pecBepaTpoA-3-TAHKO3HA).

B xauecTBe BBIOOPKH 3KCIEPHMEHTA HCIIOAb30BAAM
18 copToB BUHOTpaAa:

- aBToxTOHHbIe copra Kppima (AsxeBar xapa, Kede-
cust, Koxyp 6eaniit, Kpona, Caper manaac, [la6am);

- uHTpOoAyuupoBanHsie copra (Kabepre-CoBHHbOH,
Maanb6ex, Pucannr peitackuit, Cupa, CoBUHBOH 6eAbIH,
IIappoHe);

- copra ceaekuyun HMHcrtutyra «Marapau» (Aab-
MHMHCKMH, AHTeHl Marapadcku#, Ilamaru Toaoppury,
Ilepsenen; Marapaya, Pucaunr Marapava, LluTponnbii
Marapaua).

HMcnoab3oBaAM 3aMepbl B TPH CPOKa HabOAIOACHHH,
AaHHbBIE 10 CPOKaM NMPUHHMMAAHU KaK HE3aBHCHMbIE BEAU-
YHHBL

AAs aHaAM3a AAHHBIX HCIIOAB30BAAM IAKET MIPUKAAA-
HbIx nporpaMm STATISTICA. PaccuuTbiBasr paHroBble
xkoppeasanuyn CrupMmeHa. YYMTbIBAAH KOPPEAALIUH, 3Ha-
yuMble Ha yposHe p <0,05.

Pe3yibTaThbl U 06CyKaeHHE

AAs OLIEHKH B3aUMOCBS3H MEXAY COAEP>KAHUEM OT-
A€AbHBIX QEHOABHBIX COEAMHEHHH B AHCTBAX M B ATOAAX
BHHOrpapa mposepeHa 171 pabouas rumoresa. Pesyas-
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Ta6auna 1. Koppensnuu Mexxy cofiep>kaHueM OTJeIbHbIX (peHOJNbHDLIX COeIMHEHUT B JIUCTLSX U B SIF0IaX BUHOTPaja
Table 1. Correlations between individual phenolic compounds content in leaves and in berries

CoeAMHEHHUS B ATOAAX CoeAUHEHUS B AUCTBSIX

s T ND

0536 o 230995 0021973
047 o 21302 0049027
081 o 2835459 OOIASL
0510 o 2373692 0030471
0589 o 2OV L OOMOOT
0491 ... BEOL 0038502
0,618 e 6252

Kodeiinas kucaora 3

Koderinas kucaora 3

0498 .. B299883 0035254
059 o A 0027452
0787  .......>109483 0000105
0719 .. 4l 0000767
0584 LE8TH13 0990 ...
0816 ... 50652885 000003
0783 o 2039881 0000121
0686 . 3777 0001661
0,583 2,870814 0,011092

TTpumeuanue: npuBeACHs KOppeAsLuH, 3HadnMble Ha ypoBHe p < 0,05000. Obosnavenus: 1,2 u 3 - cpoxu HabAIACHHIL.

TaThl [IOKA3aAH, YTO KOPPEASLIMH MEXAY COACPKaHHEM
(EHOABHBIX BEILECTB B AHCTBSIX U SITOAAX SIBASIIOTCS He-
3HAYUMbBIMHU AASL MHOTHX BEIECTB: TAAAOBOH KHCAOTSI,
KayTapOBOH KHCAOTBI, KBEpLETHHA, (-)-9IHKATEXHHa,
TpaHC-pecBepaTpoAa, NporaHuAMHOB B1-B4, B6-B8.

Aast xaprapoBOH  KHCAOTBI,  KBepleTHH-3-O-
TAMKO3HAQ, KeMmmdepoaa, (+)-D-karexuna, TpaHc-
pecBepaTpoA-3-TAMKO3HAQ, IpOLjHaHUAMHA BS xoppeas-
LMK MEXAY UX COACP)KAHHEM B AMCTBSIX U ArOAAX OKasa-
A¥ICb 3HAYMMBIMH, HO HeBbICOKMMH (TabA. 1). HeBbicokue
3HAYEHUS KOPPEASLUI OOBACHIIOTCS HEOOABLUIMM 06D-
€MOM BBIGOPKH. B OCHOBHOM KOppeAsiLiny 0Ka3aAKCh 110~
AOXHUTEABHBIMH. AAst (+)-D-KaTexuHa U NpoLjuaHUANHA
BS KOppeASILiFH MEXAY COAEP)KAHHUEM B ITOAAX M AMCTbSIX
SIBASIIOTCSL OTPULIATEABHBIMHA. YeM GOAbIIIE IPOLHAHUAN-
Ha B5 B siropax, TeM MeHbIIIE €r0 B AUCTBSIX TOTO XK€ CPOKa,
1 Hao6opoTt. Uem Goasiue (+)-D-karexuHa B Aropax, TeM
MEHBIIIE €TI0 B AUCTBSIX B 60ACE IO3AHHE CPOKH.

TOABKO AASL OAHOTO M3 HCCACAYEMBIX COCAHHEHHH,
KOQEHHOH KHMCAOTHI, BbIIBACHBI 3HAYMMbIE U BBICOKHE
KOPPEASILIMH MEXAY €r0 COACP)KAaHHUEM B AUCTBSIX H 5TO-
Aax, 4TO MOATBEPXKAAIOT COOTBETCTBYIOLIHE YPaBHEHHUS
perpeccu:

9, =9,5873 + 0,963x,,

TA€ X, — COAepKaHHe KOPEHHOM KHCAOTHI B Aropax 1
CpoKa HabAIOACHHI,

9y, — coaepxaHHe KOQEHHOH KHCAOTHI B AHCTBSIX 2
CpoKa HaOAIOACHHI,

r =0,5843, p = 10,0109, r* = 0,3414;

2= 7,9209+ 1,267x,

TA€ X, — COAep)KaHHe KOQEHHON KUCAOTHI B SAroaax 2
CpoKa HaOAIOACHHI,

9y, — coaepxaHHe KOQEHHOH KHCAOTHI B AHCTBSIX 2
CpoKa HabAIOACHHI,

r=0,6841, p=0,0017, r* = 0,4681;

y3=10,5156 + 0,9766 x,,
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TAE X; — copep>KaHHe KOQeHHON KHUCAOTBI B Aroaax 1
CpoKa HabAIOACHHI,

J3 — CoAep>kaHHe KOQEeHHOH KHCAOTBI B AMCTBAX 3
CpoKa HabOAIOACHHI,

r =0,4908, p = 0,0386, r* = 0,2409;

93= 87298 + 1,3000 x,,

TAE X, — copepKaHHe KOQEHHON KHUCAOTBI B ATOAAX 2
CpoKa HabOAIOACHHI,

J; — copep>kaHHe KOQEeHHOH KHMCAOTBI B AMCTBAX 3
CpoKa HaOAIOACHHI,

r=0,5817, p =0,0113, r* = 0,3383.

KoderiHasa KucAOTa SABASETCS AOCTATOYHO CHABHBIM
aHTHOKCHAQHTOM, COAEP>KaHHEe KOTOPOIo B OpraHax pac-
TEHHUI OOBIYHO HEBBICOKOE, II0OITOMY €€ POAb HE BCer-
Aa oueBmaHa [20, 21]. IIpeamoaaraercs, yTo KodpeHHas
KHCAOTa CIIOCOOCTBYET CTAOMABHOCTH OKPAcCKM BHH H
3all[UTe UX OT OKHCAeHHsS [22]. B BuHax ¢ pAo6aBAeHH-
eM KOQeHHOH KHCAOTBI HAOAIOAQAAOCH 0OA€E BBICOKOE
COAEp)KaHHME aHTOLMAHOBOH IIOAMMEPHOH ¢paxiuy,
allMAMPOBAHHBIX aHTOLIMAHHHOB, PEHOABHBIX KHCAOT H
obmiero koAndecTBa GEHOAOB, YTO BAHSIAO Ha CTaOHAb-
HOCTb OKpackH [23]. O6pamjaoT Ha cebs BHUMaHHe pe-
3YABTATBI HCCACAOBAHMS KHHETHKH 00pa3oBaHuUs Koder-
HOM KHCAOTbI BO BPEMEHH 77 Vitro, KOTOPblEe YKa3bIBaIOT
Ha TO, YTO KOXKHIIa BHHOTPaAa 00AaAaeT aKTHBHOCTBIO
O-THAPOKCHAMPOBAHHA, HPEATIOAOXKHTEABHO MOHOde-
HOA- HMAH ($AABOHOHA-3'-MOHOOKCHTCHA3HOH aKTHBHO-
cThiO [24].

AAS OLIEHKH B3aMMOCBSI3H MEXAY COAEPXAHHEM CO-
€AMHEHHH OAHOMMEHHBIX QEHOABHBIX TPYII B AHUCTBSX
U B SIrOAAX BHHOTPaAd POBEPEHO 45 paboYUX IUIIOTES.
Boabliie Bcero 3sHaYMMbIX KOPPEAALIUIH BbIIBACHO AASI OK-
CHKapOOHOBBIX KHCAOT. Pe3yAbTaThl MOKA3aAH, YTO AAS
OKCHKapOOHOBBIX KHCAOT, pAABOHOAOB U PAABaH-3-0A0B
KOPpeASAIIUH MEXAY HX COAEPKaHHEM B AUCTDSAX U AT0AAX
SIBASIFOTCS. 3HAYUMBIMH, HO HEBBICOKMMH (TabA. 2). Aas
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Tab6auna 2. Koppensinuu MexXAy cofiep)kaHneM COeJUHeHNM OJHOMMEHHDIX GeHOJbHLIX IPYII B IUCTBSIX U B AT0JAX

BUHOrpaja

Table 2. Correlations between compounds content of the same phenolic groups in leaves and in berries

CoepuHeHus
B AUCTBAX

Coepunenns
B ATOAAX

Oxcukap6oHOBbIE KHCAOTHI 1

®raBoHOAB 2

DaraBan-3-oab1 2

®aapan-3-oabr 1

DaaBan-3-oab1 3

Koaduuuent xoppeasuu ¢(N2)

Crupmena P
L0486 B2 0041087
CO6SS  2A70230 0003156
L0d0d L pTaeas 0037044
0668 o 2O8TT0 0002462
-0,55 2,63457 0,018028

Llpumeuanne: npuBesCH! KOPpeAALHH, 3HAYMMBIe Ha yposHe p < 0,05000. Ob6osnasenns: 1,2u3 - CpokH HaOATOAEHHIL.

¢AaBaH-3-0A0B KOPPEASAIIUH MEXAY COAEPIKAHHEM B ATO-
AaX ¥ AMCTBSIX SIBAAIOTCS OTPUIIATEABHBIMH: 4eM OOABIIIE
HX B ITOAQX, TEM MEHbILIE B AUCTBSIX B O0Aee [IO3AHHE CPO-
KH.

AAs OLIEHKM B3aHMOCBSI3H MEXAY COAECPXKAHHEM CO-
€AMHEHHH Pa3sAMYHbBIX (pEHOABHBIX IPYIII B AHUCTbAX H B
ATOAAX BHHOTPaAa IPOBEPEHO 125 pabodyuMx THIIOTES.
BOABIIMHCTBO 3HAYMMBIX KOPPEASALMH SABASAETCSA IOAO-
XUTEABHBIMH (TabA. 3). B wacTHOCTH, MMeeTcst mpsiMast
3aBHCHMOCTb MEXAY (AABOHOAAMH B SATOAAX H OAHTIO-
MEPHBIMHU IPOIIMAaHUAMHAMHU B AHCTDAX, MEXAY praBaH-
3-0AaMH B STOAAX H OKCHKApOOHOBBIMH KHCAOTAMH B
AHCTBAX, MEXAY OAMTOMEPHBIMH IPOIIMAaHMAMHAMH B
ATOAAX M OKCHKapOOHOBBIMU KHCAOTAMH B AHCTBSIX, M Ha-
060pot. OTpHIaTeAbHAs 3aBUCHMOCTD BBIIBACHA MEXAY
OAMTOMEPHBIMH NPOLIMAHHMAHHAMH B SATOAAX M CTHABOE-
HaMH B AMCTBSX, MEXAY COAepKaHHEM (AABOHOAOB B
ATOAAX U GpAaBaH-3-0A0B B AUCTBSIX, H HAO6OPOT.

BaaumoaericTBue GpeHOABHBIX COEAMHEHHH peryasip-
HO IIPUBAEKAET BHUMaHUe HccaepoBareaed [25]. ITpu ana-
AM3e B3aUMOCBS3eH GEHOABHBIX COEAUHEHHH, OpraHHye-
CKHX KHCAOT ¥ aHTHOKCHAAHTHOJ aKTHBHOCTH HarboAee

3HaYHUMble KOPPEASIIMH OOHAPY)KEHDBI AASL TPYIIIBI KaTe-
XHHOB [26]. B wacTHOCTH, copepxanue (+)-D-karexuHa
IIOAOXKHTEABHO KOPPEAHPOBAAO C COAEPIKAHHEM (-)-3IH-
KaTeXMHa, FAaAAOBOH KHCAOTHI U IponuaHuauHa B2. Hc-
CA€AOBAHHS II0OKA3aAH, 9TO MEXAY GAABOHOHMAAMH CyIIje-
CTBYIOT CHHEPTHYeCKHe M AHTAarOHHCTHYECKHE B3aHMO-
AEHCTBHS, KOTOpPble MOTYT OOBSCHHTb PE3YABTAThI, I1O-
Ay4YeHHbIE IIPH M3MEPEHHH aHTHOKCHAAHTHOTO 3¢dexra
IHIEBbIX 9KCTPAKTOB [27].
BniBoabi

PesyabTaThl IOKa3aAH, 9TO AAS KadTapoBoH 1 kodeii-
HOH KHCAOT, KBepIeTHH-3-O-TAMKO3HAQ, KeMIIPEPOAa,
(+)-D-xarexuHa, TpaHC-pecBepaTPOA-3-TAUKO3HAQ, IIPO-
IIMaHMAMHA BS KOppeAsIny MeXAy HX COAEp)KaHHEM B
AHCTBAX U B ATOAAX BHHOTPAAA ABASAIOTCA 3HAYMMbIMH.
ToAbKO AASL KOEHHOH KUCAOTDI BbIABACHDI BHICOKHE I10-
AOXHTEAbHBIE Koppeasanuu. IIpu paccMoTpeHHH B 1ieAOM
($EHOABHBIX TPYIIl OKa3aAOChb, YTO AAS OKCHKapOOHO-
BBIX KHCAOT, pAABOHOAOB U pAaBAH-3-0A0B KOPPEASILIHH
MEXAY HX COAEP)KAHHEM B AUCTDAX H B AT0AAX ABASIOTCA
3HAYUMBIMHU. BbIIBAECHDI IOAOXKUTEABHbBIE H OTPHIATEAD-
Hble KOPPEASIIMH KaK MEXAY Pa3AHYHbIMH OTAEAbHBIMH

Ta6auna 3. Koppensanuu Mexy cofilepXXaHueM COeJUHeHUM pa3InYHbIX peHOJbHDIX IPYII B IUCTDIX U B Arojax

BUHOI'paJa

Table 3. Correlations between compounds content of different phenolic groups in leaves and in berries

CoeAMHEHNUS B ATOAAX

COCAI/IHCHI/IH B AUCTBAX

®rasonoan 1

®raBoHOAB 2

®aapan-3-oam 1

®raBoHOAB 3

DraBan-3-oab1 2

Darapan-3-0ap1 2

®rasonoan 1

DaaBan-3-oan1 3

OauromepHsie TpOLHAHUAHHBL 1

Cruasbenst 2

OanromepHbie MPOIHAHUAMHBI 3

OKCI/IKB.P6OHOBI)IC KHCAOTHI 2

OanromepHsie IPOLHAHUAHHBI |
OanromepHble IPOLHAHHAMHBL 3
®aaBan-3-0ab1 3

OanromepHsie IPOLHAHUAHHBI |

Oxcukap6oHOBbIE KHCAOTEI 2

OxcukapOoHOBbIE KUCAOTEI 2

Egsge?\iﬂﬁilﬂénnpmm t(N-2) p
0,47 2,13015 0,049027

Llpumexanue: TpUBEACHD KOPPEAALHH, 3HAYMMBIE Ha yposHe p < 0,05000. O6osnavenus: 1,213 - CpOoKH HaOAIOACHHI.

“Marapall’f BI/IHOFpaAapCTBO N BUHOACAMC 201 9'2 1 '3



The relationship between phenolic compounds content
in grapevine leaves and berries

¢$EHOABPHBIMH COEAMHEHHAMH, TaK U MEXAY PasAHYHBIMH
rpynnaMu ¢eHOAbHBIX BemjecTB. [ToAydeHHbIE pe3yAbTa-
TbI MOT'YT OBITh MCIIOAb30BaHbI B IPAKTHYECKOH CEACK-
LMK BUHOTPaAa IIPH IIPOBEACHHUH 0TOOpa THOPHAOB, Tep-
CIIEKTHBHBIX C TOYKH 3PEHHA COACP>KAHHA KOHKPETHBIX
¢$EHOABHBIX COCAMHEHHH.

Hcrounuku ¢(puHaAHCHPOBAHHSA
Pa60Ta BbIIIOAHEHA B paMKaX IIPOBCACHHS IIOUCKOBO-
T'O HCCACAOBaHHA.
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