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Luminescent Determination of Phytostilbene Resveratrol
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The potential of lanthanide ions for the luminescent determination of resveratrol, a phytoalexin of polyphenolic
structure, was investigated. Resveratrol occurs in significant amounts in grapes and can serve as a marker
of quality and authenticity of grape wines and juices, making its reliable detection highly relevant for
assessing the biological value and authenticity of winemaking products. The main spectral characteristics
of resveratrol were determined. In the ultraviolet region, resveratrol solutions exhibit a broad absorption
band with a high molar extinction coefficient, enabling efficient light absorption. The strongest luminescent
response was observed upon complexation with Sc(lll) ions, with a marked increase in luminescence
intensity when the complex was immobilized on a Silicagel Merk L100/160 solid matrix compared to solution.
Optimal complexation conditions were established: sorption from aqueous solution at pH 6.4-6.7 and Sc(lll)
concentration of 5-10° mol/L. The Iluminescence intensity of the Sc(lll)-resveratrol complex was shown
to depend on the metal concentration. The influence of surface-active and donor-active substances was
also studied, with nonionic surfactants, particularly Brij-35, significantly enhancing the analytical signal.
Based on these findings, a solid-phase luminescent method for the determination of resveratrol in wines and
Juices was developed using the Sc(lll)-resveratrol-Brij-35 sorbate. The method demonstrated good reproducibility,
with relative standard deviations ranging from 2.1% to 8.5% at n=5 and P=0.95, confirming its suitability for
quality control of grape-based products.
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Bus4eHo moxnugicmb 3acmocyeaHHs1 UoHie naHmawidie 051si JIIOMIHeCUEHMHO20 8U3HAYEeHHSI peceepamporly
— pimoaneKcuHy ronigheHorIbHOI CmpyKmypu, Wo Micmumbcsi y auHo2padi ma Moxe criyayeamu MapKepom
sKocmi U aemeHmMuUYHOCMi 8UHO2pPadHUX 8UH | COKig. BusHadyeHO OCHOBHI criekmparsibHi XxapakmepucmuKu
CriofnyKu: PO34UH peceepamporly 8 ynbmpachionemosit OifisgHyi criekmpa Mae WUPOKy cMyay rnoernuHaHHs
ma eucoKuli MOnsSpHUL KoeghiyieHm eKCmUHKUii, wo 3abesrnedye egekmueHe MnoauHaHHs C8imaoeoi
eHepeaii. MakcumanbHul MIHECUEHMHUU cueHasr crocmepiaascs rnpu KOMII/IeKCOYymMeOPEHHi 3 UOHOM
Sc(lll), npudomy Ha meepditi mampuui copbeHmy Silicagel Merk L100/160 iHmeHcusHicmb tOMIHECUEHUT
KoMrifiekcy 3pocmaria fnopieHsHO 3 po3qyuHoM. OnmumaribHi yMO8U KOMIMIIEKCOYymeopeHHs docseanuck i
yac copbuii 3 B00HUX po3duHig npu pH 6.4—6.7 ma koHueHmpauii Sc(lll) 5-10-2 monb/n. [Noka3aHo 3anexHicme
iHmeHcusHocmi ntoMiHecUeHUii 8i0 KoHUueHmpauii memariy. [ocnidxeHo ernue nosepxHego- ma OOHOPHO-
aKmueHUX pe40o8UH: y MiuernsipHoMy cepedosulli HeioHHUX MNAP (3okpema Brij-35) cnocmepizanock nidcuneHHs
aHanimuyHo2o cueHasny. Ha ocHosi ompumaHux pesyribmamie po3pobrieHo mMemoOuKky meepdogha3Ho20
TTIOMIHECUEHMHO20 BU3HA4YeHHS1 peceepamporly y 8UHax | CoKax i3 aukopucmaHHsaM copbamy KOMIfeKcy
Sc(lll)-peceepampon y npucymHocmi Brij-35. Memod noka3zae 0obpy eidmeoprogaHicmb: rpu n=5 ma
P =0.95 gidHocHe cmaHOapmHe 8idxuneHHs cmaHosuso 2.1-8.5%, wo nidmeepdxye (io2o nepcrnekmusHicms
01151 KOHMPOJTHO SIKOCMI BUHOPOBHOI MPOOYKUii.

KnrouoBi cnoBa: pecsepatpon, noMiHecueHuis, komnnekc Sc(lll), TBepgodasHuin aHanis, aBTEHTUYHICTb
BMHA
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Bctyn

MpupoaHi opraHiyHi eHonbHi 1 NonideHOorNbHI
CMONyKN € HEeOBXiAHUMU KOMMOHEHTaMW Xap4OBOro
pauioHy Ta HaMBaXKSIUBILLIOK CKMaAOBOK POCINHHUX
o6’ekTiB. Kputepii saKocTi, sKki BucyBalTbCA .0
CUPOBUHK, WO MICTUTb nonicpeHonu, MnocCTiHO
3pocTalTb, @ BOAHOYAC BUCYBalOTbCH HOBI BMMOIM
00 MeTofiB iX igeHTudikauii Ta BUM3HAYEHHA. Tomy
ONTMMI3aUis ICHYIOUMX Ta CTBOPEHHSA HOBUX METOAMK
BM3HAYEHHS — NpIOpUTETHE 3aBAaHHA LIOOO0 aHanisy
EHONbHMX CMNOMYK POCITMHHOIO MOXOAXKEHHS.

CuncTtemaTyHe BUBYEHHS MOHO- Ta pidHoMiraHOHNX
KOMMIEKCIB  MOHIB  NaHTaHIgiB  SK  MNOTEHUINHUX
HOBMX aHaniTu4yHux ¢opm Ans JOMiHECLEHTHOIO
BU3HaYeHHSA BioNOriYHO-aKTUBHNX peYvoBUH
nomnicpeHoNbHOI  NpMpoAM  [O03BOMSE  PO3LUMPUTH
3aCTOCYBaHHSA MOMIHECLIEHTHOrO MeTo4y B aHanisi
XapyoBOi Mpoaykuii, Hanoie, diTomartepianisa Ta
KOHTPONIO iX SIKOCTi 11 6e3nekn xapyyBaHHA [1-3].

PeceepaTtpon (3,5,4’-TpUrigpoKkcu-TpaHc-
ctunbbeH) — ue diToanekcuH nonigeHonbLOBOI
npupoawn, noxigHe ctunebeHy, Puc.1. Pecsepatpon
MaKCUMarnbHO CKOHLEHTPOBaHWUA y LLKIPLi BUHOTPaay,
BMPOBNSETbCA Yy  BiANOBIOb Ha  eKCTpeMaribHi
BMMBM — HU3bKI Temnepartypu, yneTpadionerose
BUMPOMIHIOBaHHS, TpaBMmK, TPUMOKOBI Ta MiKPOOHI
3abpygHeHHsa. PecBepaTpon y 3HauHiA  KifbKOCTI
MICTUTbCS Y BUHOrpagi 1a YepBOHOMY BWHI i MOXe
BMKOHYBaTW pOMb Mapkepa SKOCTi Ta CNpaBXHOCTI
YepPBOHMX BUHOrPaAHWX BUH Ta BUHOrPagHMX COKIB,
O € aKkTyanbHUM O118 NOLUYKY A0OATKOBMX KPUTEPIiB
BionoriyHoi  LIHHOCTI Ta CnpaBXHOCTI BUHOPOOHOT
npoaykuii  [1,4]. PecBepatpon 3ycTpiyaetbCca Yy
dopmi umc- i TpaHc- isomepiB. Ocobnvee 3HayYeHHS
ANS  OUIHKM S§IKOCTi BWH Mae TpaHc-pecBepaTpon
(3,4,5-TpurigpokcuctunbbeH), sik 6ionoriYyHO akTMBHA
dopma. KoxHe BHMHO XxapakTepusyeTbCs Pi3HOI
KiNbKICTIO AaHOrO CTUMNbOEHY, OCKINbKM MOro HAsABHICTb
3anexuTb Big GaraTbOX YMHHWKIB, TakMx SK: COpT
BMHOMpaay, HaBKOMULLHE cepepoBuLe (Krimar, I'pyHT,
perioH) Ta TexHonorii BUHOpobcTBa.

LliHytoTbca came Ti BWHa, $Ki BWUrOTOBMEHi 3
BMHOrpagy, Lo MiCTUTb pecBepaTposl, B OCHOBHOMY, Y
TpaHc-dopmi. Linc-pecBepartpon — HecCTilika Crnonyka,

siKa nig gieto ceiTna MoXe nepexoauTun y TpaHc-cpopmy.

MonigpeHonbHe NMOXOOXKEHHS pecsepatpony
3YMOBIIOE WMOF0 BUPaXeHY aHTUOKCUOAHTHY Aito
[5]. BiH npurHiyye nepekncHe OKUCHEHHS ninigis
ninonpoTeiHiB HU3bKOT LLiNTbHOCTI (JITTHLL),
3anobirae UMTOTOKCUYHOCTI okucHeHux JIMHLL. Mae
NPOTUNYXIIUHHY, NpoTU3ananbHy, ITOECTPOreHHy
aito [6-8].

Ona BuMABNEHHS Ta KiNbKICHOTO BU3HAYEHHS
pecBepaTporly BUKOPUCTOBYIOTb  XpomaTorpadiyHi
(BucokoedektBHa (BEPX), rasoea, TOHKoOLIapoBa
Xxpomartorpadis), CMEKTPOCKOMIYHi MeToau
(cnekTpodhoToMeTpia B ynbTpadioneToBi AinsHLUi,
Mac-CrneKTpoMeTpis) [9-15,19] Ta KOMBiHO-
BaHi Metogu [16-18]. HaunowwupeHiwunn meToq
BU3HAYEHHS pecBepaTposly Yy POCIIMHHIA CUPOBWHI,
BWHaX, cokax — wmeTogq BEPX. Astopn [20]
3anpornoHyBann  nyopecueHTHUA  aHania  angd
BU3Ha4YeHHA pecBepaTpony. ligxia 3acHoBaHMK Ha
PE30HaHCHOMY MepeHeCeHHi eHeprii doriyopecueHLii
(FRET) u4epe3 KOHKYpEHTHE CcynpamoriekynsipHe
po3nisHaBaHHA MK M-CyNb)OHOBAHUM  Kanikc[6]-
apeHom (CX6), wmogudgikoBaHMM  BigHOBNEHNM
okcuaoMm rpageHy (CX6@RGO), i koMMekcoM 30HA-
pecBepatporni. Mexa BM3HA4YeHHS pecBepaTpony
ctaHoBUTb 0.47 mkmonb/n. OTXe, iCHywudi mMeToau
BM3HaAYEHHs Ta ineHTudikalii peceepaTpony € 4OBOSi
cKnagHuMmun, noTpebytoTb TpmBanoi NpoboniaroToBku
Ta BWKOHaAHHS, MalwTb CKMNagHe anapatypHe
odoopmrieHHs.  [louinbHO  3'sicyBaTM  MOXIMBICTb
3acTOCyBaHHA MeToay TBepAodasHoi NTIoMiHECLEHL,
AKMA He noTpebye cneuianbHOro 4OPOroBapTiCHOIro
yCTaTKyBaHHSA, TOKCMYHMX PO3YMHHUKIB, 4O TOMO X €
CENeKTUBHMM, YyTNIMBMM Ta MPOCTUM Y BUKOHAHHI.

B pobGoTi po3rnsiHyTO OCHOBHI CnekTpanbHO-
TNIOMIHECLIEeHTHI XapakTepucTukm CTUNbOEHyY
pecsepartporny, BM3HAYeHO MOXIMBICTb Ta

onTumarnbHi YMOBMK KomnnekcoytBopeHHs 3i  Sc(lll).

Ha nigctasi npoBeaeHnx gOCNiAKeHb 3anpornoHOBaHO
METOAMKY BM3HAYEHHSI pecBepaTposly y BUHAX Ta
Cokax MeToaoM TBepaodasHOoi NoMIHECUEHLT 3
3aCTOCYBaHHSAAM CEHCOPHOI cuctemm y popmi copbaTty
komnnekcy 3i Sc(lll) Ta bpigx-35.

Puc.1. CtpykTypHi cbopmu pecsepatpony: 3,5,4’-Tpurigpokcu-tpaHc-pecseparpon (A) ta 3,5,4’-Tpurigpokcu-

uunc-pecsepatpon (B).
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MaTepianu, npunagu Ta meToaun AOCHiAKEeHHSA

PosunHn xnopwugie nantanigis  (Tb(lll), Eu(lll),
Y, La(lll) i Sc(lll) (1:102 monb/n) roTyBanu 3
Bi4NOBIOHMX OKCMAIB KBanidikauii «0.C.4.», LNAXOM
PO34YMHEHHS X B  XJIOPUCTOBOOHEBIA  KMCMOTI
(1:1), 3 noganblWMM BWAANEHHAM i  HaAnWLIKY
BunapoByBaHHAM. KoHueHTpauito nanTtanigis (Il
BM3Ha4YanM KOMMIEKCOHOMETPUYHUM TUTPYBaHHAM
po34nHOM KomnnekcoHy Il 3 iHankaTtopom apceHaso
| y npucyTHocTi ypoTponiHy. CTaHAapTHUN pPO34nH
pecBepatporly W pO34YMHM  OOHOPHO-aKTUBHMX
pobasok (OAL) TpuoktudocdiHokcngy (TODO)
Ta TpudpeHingocdiHokecngy (TPPO) («Sigma-
Aldrich») (1102 Monb/n) rotyBanum pPO34UHEHHSM
TOYHUX HaBaXKOK pPEYOBMH B eTaHori. PosynHu
noBepxHeBO-akTUBHUX peyoBuH ([AP) («Sigma-
Aldrich») (1102 monb/n)) roTyBanu pPO34YUHEHHSM
y ANCTUNbOBaHin Bogi. JllomiHecueHuito copbaris
komnnekcis Sc (lll) peectpyBanu y giana3oHi JOBXWH
xunb 400-600 HM 3a [OMOMOroK ChnekTpomeTpa
ICM-51 3 dhoToenekTpmnyHoto npucTtaskoto DEN-1
(ntomiHecueHUito  30ymKyBanM  CBITIMOM  PTYTHO-
kBapuoBoi namnu CB[O-120 A 3i cBiTnodinstpom
Y®C-2, o Bnainse BUnpoMiHioBaHHA 3A = 365 HM),
a Takox cnektpodnyopumertpa «Fluorolog FL 3-22»,
«Horiba Jobin Yvon» (6e3o3oHoBa Xe namna 450
BT). CnekTpu NormuHaHHA pO34uMHIB peecTpyBanu 3a
Aonomoroto cnektpogoTtomeTpa «Lambda-9» (Perkin-
Elmer). pH posuuHiB BMMiptOBanu 3a [OMNOMOrOK
ioHomipa yHiBepcanbHoro EB-74, kanibpyBaHHs sikoro
npoBOAUIM 3a AOMOMOroK CTaHAApTHUX OydepHUx

PO3YUHIB.
lMpueomyesaHHs cmaHOapmHO20 PO3YUHY
peceepampony: 0.05 r crTaHgapTHOro 3paska

pecBepaTtporny (ToYHa HaBaxka), BUCYLUEHOro npwu
Temnepatypi 100°C 0o NocTinHOI Macu, pO34nHANK B
MipHin kon6i micTkicTio 250.0 mn y 20.0 mn eTunoBoro
cnmpty 70%, poogunu o6’em pO3vMHY CAMPTOM
etnnosum 70% po 250.0 mn i nepemiwysanu.

Memoduka 8usHa4eHHs

CopbeHT Silicagel Merk L100/160 niggasanm
B3aemMofii 3 BOAHMM PO34YMHOM XITOPUAY CKaHAito
(1. Haaxky copbeHTy macor 60 mr nomiwanu B
npob6ipky, AogaBanu 1 M1 BOGHOMO PO34YMHY XIopuay
Sc(lll) (5°10° monk/n) Ta nepemilyBanu MNPOTSrom
5 xBunuH. lMoTim gogaBanu 1 Mn gocnigKyBaHOro
po3unHy BuHa, 0.5 mn Bpigx-35 (1°102 monb/n) i
0.3 mn posunHy ypotponiHy 40%-ro 3 pH 6.4-6.7,
Josoaunu 3aranbHuii 06’em Ao 10 Mn ANCTUNBOBAHOO
BOAOI0 i nepemilyBanu npotsaroM 15 xeunuH. CopbeHT
BigdinsTpoByBanu Kpisb INLTP «CUHA CTpidka» Ta
Bucywysanu npotsarom 10-15 xsunuH npu 100°C.
Hani peectpyBanu iHTEHCUBHICTb MOMIHECLEHLi
copbaty Komnnekcy )\Emp= 482 Hm, (A = 365 Hm).
Mpn TecT-BM3HAYEHHI IHTEHCUBHICTb JtOMiHECLeHLT
npo6bu NopiBHIOBaNN 3 iIHTEHCUBHICTIO NIFOMiIHECLEHLT
CTaHOApTHMX 3paskiB, WO MICTATb PIi3HY KifbKiCTb
pecsepatpony (0.01-20.0 mr/n) Ta nigrotoBNeHnx Tak,
SIK onMcaHo Buwe. Ha nigctasi NOPIBHANBHOI OLiHKM

iHTEHCMBHOCTI MIOMIHECLEeHLii pobunn BUCHOBOK MPO
BMICT pecBepaTporny y 3pasky.

KinbkicHe susHadyeHHs1 peceepampory

KinbkicHe BM3Ha4YeHHs pecBepaTporly BUKOHYBanm
MeTogoMm [obaBok. Y Tpu npobipkn abo CKNSAHKK
BHocunn no 60 wmr copbeHTy, MoaudikoBaHOro
posunHom xnopuay Sc(lll), sk onucaHo ue. Hani
BHocunm no 1.0 mn gOCnigKyBaHOro po3yuvHy, y AOBi
3 HMX JodaBanu CTaHAapTHUI PO34YUH pecBepaTpony
y TaKil KifbKOCTi, W06 iHTEHCMBHICTb NMOMIHECLEHLji
npobu 3pocna B 2 Ta 3—4 pa3su BignosigHo. [ani
Yy KOXHY CKnsHKy gogasanu no 0.5 mn bBpigx-35
(1102 monb/n) i 0.3 Mn po3ynHy ypoTponiHy 40%-ro
3 pH 6.4-6.7, 3aranbHun o6’em gosogmnu o 10 mn
OUCTUNBOBAHOK BOLOK | nepemillyBany BnpoaoBX
15 xBunuH. CopOeHT BiadinbTpoByBanu Kpisb insTp
«CWUHA CTpidkay Ta sucywysanu npotsarom 10-15
xBunuH npu 80—100°C. IHTEHCMBHICTb NMOMIHECLEHLji
copbaTiB KOMMMEKCY peecTpyBany 3a AOBXMHU XBUS
Ao =482 HM, (A =365 HM).

MapanenbHO roTyBanm po34nH «XOMNoCToi» Npobw,
sika MicTuna BCi KOMMOHEHTW, OKpPIM A0CHI4XKYyBaHOro
PO34MHY.

KinbkicHe BM3Ha4YeHHs pecBepaTposly NpoBoaun
3a dhopmyroto (1) meTogy [obGaBoKk:

Cx:((Ix-lxon)/((|x+/:Lo6-Ixon)-(lx-lxon)))-C1 ,Mr/ﬂ (1 )

Ae C_— 3HaiigeHa KOHUEHTpauis pecseparpony y
npo6i, mr/n; C, — KOHLEHTpaLisi CTaHAaPTHOMO PO3YMNHY
pecseparpony, Mr/n; | —iHTeHCUBHICTb NoMiHecLeHL;T
[ocnigpKyBaHOro 3pasky npobwu; |+ 15, = IHTEHCMBHICTb
ntomiHecuUeHUiT npobu OocnigKyBaHOrO PO3YMHY 3
[o6aBKkOK CTaHOapTHOTO pPO34YMHY pecBepaTpony;
| —iHTEHCUBHICTb NIOMIHECLIEHLIiT «XONMOCTOI» Npobu.

xon

Pe3ynbraTi gocnigxeHHsA

[ns ouiHKM KOMMNEeKCoyTBOPHOBarbHUX BracTu-
BOCTEN pecBepaTposly ©Oyno BU3HAYEHO OCHOBHI
CreKTpanbHi XapaKTepUCTUKN OpraHivyHOI CnosyKu.
PecBepatpon (TpaHc-cbopma) B ynbTpacdpioneTosin
OINSHUI cnekTpa Mae LUMPOKY CMYTy MOrfiMHaHHS Big
260 go 360 HM 3 makcumymom npu A=306 HM. Bucoke
3HaAYEeHHSA MOnsIpHOro KoediuieHTa ekcTuHKLii (39430
nmonb'cm™) 3yMOBMOE MOXNUBICTb €EKTUBHOMO
NoOrfMHaHHA CBITNOBOI eHeprii. B cnekTpi 30ymkeHHs
NIOMIHECLeHUii  cnocTepiraeTbCs  LUMPOKA CMyra
270-370 Hm 3 makcumymom nipu 330 Hm (purc. 2). Mpu
OMNpoMiHeHHi Y®-cBiTriom pTyTHoi namnu 3 A, = 365
HM pecBepaTpost y PO34MHi NPOSBASE MIOMIHECLIEHTHI
BNacTMBOCTI (Amp= 390 HM), ane iHTEHCMBHICTb MOro
MNOMIHECLIEHLiT He3HaYHa.

[ns iHTeHcudikauil NOMIHECUEHTHOrO curHany
BUBYEHO BMNMB PiAKICHO3EMESbHYX eneMeHTiB Ha |
pecBepaTtpony fK Yy po3yuHi, Tak i Ha TBepai maTpui
(puc. 3).

Haibinble 3Ha4YeHHs NMIOMIHECLIEHTHOIO curHany
pecBepaTporly CnocTpiraeTbCsl Y MPUCYTHOCTI NOHIB
Sc(lll). B pesynbraTti yTBOPEHHSI KOMMIEKCHOT CMOSTYKU
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BnacHa JOMIHECLEHLIis  pecBepaTporny Yy pPO3YUHi
36inbwyeTbcs y 12 pasiB. B cnektpax 30ymkeHHSs
nomiHecueHUiiT npyu komnnekcoytBopeHHi 3i Sc(lll)
CcrocTepiraeTbCa rinep- Ta TriNCOXPOMHUIA  3CYB,
A, =310 HM (puc. 2).

Ha copbeHTax IiHTEHCUBHICTb JtOMiHEeCLEeHLiT
CMoNyK 3Ha4HoO Bua. JOCRigKeHHO NOMIHECLEHTHI
BNacTMBOCTI Komnniekcy pecsepatpony 3i Sc(lll) Ha

copbeHTax pi3Hux TuniB (Tabn.1).

2,0x10°

, BIJIH. Of1.

g 1,5x10°
_l:'
1,0x10° <

5,0x10°

0,01

260 280 300 320 340 360 380 400
A HM

Puc.2. Cnektp 30yKeHHS MOMIHECLEHLii pO34MHy

pecsepartpony (1) Ta komnnekcy Sc(lll) — pecsepa-

Tpor; (C ., = 1"10°monb/n, Cg = 510 monk/n).

(=}

O\ 80 -

2

= 60
40
ypu PT F1
0 T T : : T T

Xon Tb Eu Y La Sc

Puc. 3. BigHOCHa iHTEHCMBHICTb JNTOMIHECLEHLT pec-
BepaTpony y TBepAin dasi B NPUCYTHOCTI Pi3HUX NOHIB
meranis; (C_ =1-10° mone/n; C__=1-10°monb/n).

MakcnmansHe 3Ha4YeHHs iHTEHCUBHOCTI
nomiHecueHuii  komnnekcHoi  cnonykm  Sc(lll) -
pecBepaTpori ChoCTepiraeTbCa Npu  BUKOPUCTaHHI
TBepaoi maTtpuui Silicagel Merk L100/160, skwuii
OyB 3acTocoBaHuMi [AOns NoAanblUMX OOCHiIOKEHb.
3poctanns | cnonykn  Sc(lll)-pecsepatpon 'y
TBEpain dasi moxe 6yTn noe’sizaHe 3 iMmobini3adieto
KOMMMEKCY Ha XOPCTKi MaTpuui, B pesynbraTti 4oro
3MeHLWYTbCcA 6e3BUNPOMIHIOBarbHI BTpaTu eHeprii
yepe3 BHYTPILUHBOMOSEKYNSPHY KOMUBAamnbHy Ta
poTauiHy penakcauito, Wo Mae Micue B po3yMHaXx
npw 3iTKHEHHAX Morekyn. Kpim Toro, neBHui BAAUB Ha
3POCTaHHA BEIMMYMHM IHTEHCUBHOCTI JHOMiHECLeHL;ji
Ma€e ePeKkT KOHLIEHTPYBaHHSI Ha COPOEHTI.

Mpy  KOMNIEKCOYTBOPEHHHI B CHEKTpax JoMi-
HecueHuii copbartiB Sc(lll) 3 peceepatponom (A =

BUNP

482 HM) crnocTepiraeTbCa 3POCTAHHSA IHTEHCUMBHOCTI

ntomiHecUeHUiT Ta 6aToXpOMHWIA 3CYB MaKCUMyMy
ntomiHecueHUiT Ha 92 Hm (puc.4).

Tabnuua 1. IHTEHCUBHICTb NtOMiHECLIEHLiT copbarTiB
KOMMJIeKcy Sc(lll)-pecepatpon Ha copbeHTax
Pi3HOro TUny.

CopﬁeHT ImOM.
BigH.on %
Lleonit Ca A 310 36
Lleonit Na A 280 33
Silicagel Merk L100/160 850 100
Silicagel Merk L100/400 670 79
docdaT antoMiHito 54 6
Kceporenb HemoandikoBaHui 207 24
Calflo E 42 5
TLC Aluminium oxide 60 540 63
Cedbagekc (sefadex) G-50 620 73
Cedbapgekc (sefadex) G-75 680 80

OGpaHo onTumarnbHi YMOBM NpoBeAeHHsT copouil.
KomnnekcoyTBopeHHsi peceepatpony 3 noHom Sc(lll)
BigOyBaeTbcst Ha copbeHTi Silicagel Merk L100/160
npuv NpoBefeHHi copbuii 3i criabKoOKMCNOro po3dmHy
3 pH 6.4-6.7. OntTumanbHa koHueHTpauia Sc(ll)

510° monb/n. [ocnigpkeHHs KiHeTUKM copouii
nokasano, o A58 NpoBeAEeHHSA npouecy A0CTaTHbO
15 xB. NMpu GinbLL TpMBaNomy Yaci npoBefeHHi copbuyii
| .., KOMMNeKca Ha copbeHTi 3anmwaeTbes NpakTMYHO
He3MiHHOW. [1oBHOTa BUMYYEHHS aHaniTy 3 pO34YnHY
npu ubomy gocsarae 97%.

IHTEeHCMBHICTb MomiHecueHLiT copbaTie Sc(lll) 3
pecBepaTposioM 3anexntb Big KibKOCTi COPOEHTY,
TemnepaTypu Ta TPUBanoCTi BUCYLLUYyBaHHA copbaris.
AK  nokasanu [JocnigkeHHs, onTumManbHa Maca
copbeHTy Silicagel Merk L100/160 craHOBUTb
60—70 mr. lnst OTPUMaHHSA MakCMMarnbHOrO 3Ha4YeHHS
iHTEHCMBHOCTI JTIOMIHECLEHTHOrO curHany copbarTis
KOMMnekciB goctatHbo 10 XBUNUH BUCYLLYBAHHS Mpu
80-100°C.

BcTtaHoBneHo, WO MakcumarnbHa iHTEHCUBHICTb
ntomiHecueHuii copbaTtie  Sc(lll) 3 pecepatponom
crnocTepiraeTbCs Npu copbuii 3 BOOHUX PO34YMHIB.
MPUCYTHICTb HLIMX PO3YMHHMKIB abo He BMNMUBAE,
abo npu3BoANTL 4O raciHHa | copbaTty Kommnekcy.
PO34MHHUKN, LLIO MICTATb AOHOPHI rPYNn, CNIPUYNHAIOTD
30inbLUEHHsST CTyneHs ©e3BMMPOMIHIOBaINbHUX BTpar
eHeprii 30ymkeHHs. He BUMKITOYEHO TaKOX, WO Y
NMPUCYTHOCTI PO3YMHHMKIB BigOYyBa€ETLCA BUMMUBAHHS
KOoMMiekcy i3 TBepaoi asu.

JocnigxeHo ennue NAP ta A/l Ha NtOMIHECUEHTHI
BnacTtueocTi copbaTy komnnekcy Sc(lll)-peceparpon.
3poCcTaHHa aHaniTM4YHOro CurHamny CcrnocTtepiranoch
npv NpPoBeAEeHHI copbuii y MiLensipHOMy CepefoBULL
HeioHoreHHuX AP, 3okpema TputoH X-100, TBiH-80,
HeoHnon 9-12 ta bpigx-35 (puc. 5).

Hanbinbwe 3HayeHHA  iHTEHCMBHOCTI  IIOMi-
HecueHuii copbaty komnnekcy Sc(lll)-ecBeparpon
y npucyTHocTi bpigx-35 moxe Oyt 3ymoBneHe
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30iNbLUEHHAM >XOPCTKOCTI JTOMIHECLEHTHUX LEHTPIB
nig BMMvMBOM nepeamilern Ta Milen HeiOHOreHHOro
MAP, Wwo dopmyloTb MIKPOOTOYEHHS Ha MNOBEPXHI
copbeHTy [21]. TTAP 3MiHIO€E rigpodoBHICTL NOBEPXHI
copbeHTy Ta cnpusie copbuii komnnekcy. Ak
pes3ynsTaT, CrocTepiracTbCs 3POCTaHHA  fOMiHeC-
UeHTHoro curHany. OnTMmanbHa KOHLEeHTpauis
Bpiox-35 y posumHi, 3 Akoro npoBoguTbca copbuis,
cTaHoBuTb 5°10* monb/n.

7x10°
6x10°
5x10°
4x10°
3x10°
2x10° -
1x10°

0

Lgom., BUIH. OZL

550 600
A, EM

350 400 450 500
Puc.4. Cnektpyu noMiHecLeHUiT po3yYuHy pecBe-
patpony (1) Ta copbaty «komnnekcy Sc(lll)-
pecsepatpon Ha Silicagel Merk L100/160; (C

Sc(III)=
5-10°monb/n, C___= 1-10°monb/n).

pecs

JliHiHa 3aneXHiCTb IHTEHCMBHOCTI NMOMIHECLIEHLLT
copbartiB KOMMMEKCIB Bif KOHLEHTpaLLii pecBepaTtpony
crnocTepiraetbCsl B AianasoHi koHueHTpauin 0.01-
20.0 mr/n. HasBHiCTb NPONOpPLUINHOT KOHLEHTpaLiHOI
3anexHocTi copbaTiB KOMMIEKCIB B ONTUMarbHUX
ymMoBax copOLuii Bi KiNbKOCTi pecBepaTposny B pO34uHi

TBeppoocasHe nroOMiHeCLEHTHe
pecBepaTposny y BUHax

Ha nigcTaBi npoBegeHnx gocnigkeHb po3pobneHo
METOOUKY COPOLiHO-IIOMIHECLEHTHOTO BU3HAYEHHS
pecBepaTtpony y BUHax, LLO I'PYHTYETLCS Ha peecTpadii
iHTEHCUBHOCTI TNIOMIHECLIEHLLT HOBUX aHaniTU4HUX
dopm — copbartiB komnnekcis pecseparpony 3i Sc(lll)
y npucyTtHocTi Bpigx-35.

BusHauyeHo BMICT pecBepaTtporny y BUHaAX Pi3HMX
BUPOOHWMKiB (Tabn. 2). Mpu n=5 ta P = 0.95 BenuumHa
BiJHOCHOrO CTaHAapPTHOrO BiAXMUMEHHS (Sr) CTaHOBUTb
2.1-8.5%. Mexa BUSABIIEHHA pecBeparpony
craHosuna 0.002 wmr/n. BignosigHo OO OTpUMaHUX
pes3yneTaTiB, BMICT pecBepaTtpony y AOChiaxyBaHUX
3pa3kax BapitoeTbca B Mexax 0.15-16.2 wmr/n.
YUepBOHi BMHA MICTATb Oinblue pecBepaTporny, Hixk
BMHa 3 Oinoro BuHorpagy. Lle moxe Gyt noe’szaHo
3 0COONUBOCTAMM TEXHOSOTiT BUTOTOBMNEHHS YEPBOHNX
BVH. HanbinbLumii piBeHb KOHLEHTpaLii pecBepaTpony
BUSIBMEHO Y YepBOHOMY BUHi Les Ormes de Cambras
Cabernet Sauvignon red (PpaHuis).

BuHorpaaHi COKM  OEMOHCTPYKTb  HWKYUIA
BMICT pecBepaTpony, MnopiBHAHO 3 BuHamu, 0.15-—
0.32 wmr/n, wo moxe OyTM pe3ynsTatoM iHLIOT
TEXHONOriI BUIOTOBMEHHS MPOoAyKuii. TakuM YMHOM,
SAKICHUIA Ta KiNbKiICHUA BMICT pecBepaTporny y BuHax
Ta BMHOrpagHUX cokax Moxe OyTM [oaaTkoBUM
KpUTEpPIEM OLIHKM SIKOCTi Ta CNPaBXHOCTi B €KCNepTUsi
BMHOPOOHOT NpoayKLii.

[MpaBuUnbHICTb BU3HAYEHHSI pecBepaTpony y BUHax
nepeBipeHo METOLOM «BBeLEHO-3HanaeHo» (Tabn. 3).
Ak gocnigxysaHui 3pa3ok BUKopucTanu BuHO Shabo
Merlot yepBoHe cyxe (LLa6o, YkpaiHa).

[Ona nepeBipkn MpaBUNbHOCTI 3anpornoHOBaHOI

BU3HA4Ye€HHA

pobuUTb  MOXIMBMM  BUKOPUCTAHHSA  KOMMIIEKCHOT METOAMKN OTPUMAaHI JaHi MopiBHIOBaNu 3 pesynbra-
cnonyku Sc(lll)-pecsepatpon y npucyTHocTi bpiax-35 Tamy, OTPUMMaHuMMK  CNeKTPOPOTOMETPUYHO  3a
AK  aHanitTuyHoi  cpopmm  ana TBepAodasHoro METOOUKO, HaBedeHo y [22] (Tabn.4).
MNIOMIHECLIEHTHOTO BU3HAYEHHS pecBepaTtpony.
| iom-» BiOH.OO
200 -
160 -
120 -
80 -
mll LLr L lllL
0
<~ GRS Q 5 ’» O Q &
.g\ @Q <<§ Q«b §)~2~ oF &‘*’\@& SRR
&L o
\5\& P X
Puc. 5. Bnnv MNAP 1a [JAl Ha iHTeHCHBHICTb ntomiHecLieHLiT copbaTy komnnekcy Sc(lll)-pecaepatpon; (C ¢ =
510°mone/n, C  =1-10°mons/n).
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Tabnuusa 2. Pe3ynbTaT BU3HAYEHHS BMICTY pecBepaTporly y BUHaxX Ta BUHOrpagHux cokax (n = 5; P = 0.95).

3HangeHo B

o,
3pasok npo6i, mr/n Sr,%

BuHo Koblevo KabepHe cyxe coptoBe yepBoHe, AT Kobneso, YkpaiHa 7.1£0.45 52
BuHo Koblevo Bastardo uyepBoHe HaniBconogke, AT Kobneso, YkpaiHa 6.2+0.31 4.1
BuHo Teliani Valley Canepagi 4epBoHe cyxe , Teliani Valley, [py3sisa 12.5+0.66 4.3
BuHO Suro AnasaHcbka gonvHa, YepBoHe HaniBconoake, KaxeTis, [pysis 8.3+0.58 5.7

BuHo Shabo Cabernet Reserve uepBoHe cyxe , TOB IMNTK LWABO, YkpaiHa
BuHo Teliani Valley KiHgamapayni yepBoHe cyxe., Teliani Valley, pysis
BuHo Shabo Merlot yepBoHe cyxe, TOB MNTK LWabo, YkpaiHa
BuHo yepBoHe cyxe Canepasi, Badagoni, [py3ia
Los Pagos Cermenere 4epBoHe cyxe , PpaHuis
Alte Rocche Bianche yepBoHe cyxe, ITtanis
Les Ormes de Cambras Cabernet Sauvignon red, Les Ormes de Cambras, ®paHuis
BuHo Cola de Cometa yepBoHe cyxe, Cola de Cometa, Icnanis
BuHo 6ine cyxe Old Gruzia «LnHaHgani», Mpysis
BuHo Zonin Chardonnay 6ine cyxe, Itanis
BuHo Shabo Grand Reserve «lllapaoHe - CoBuHbiioH BnaH» Gine cyxe, YkpaiHa
Cik BuHorpagHun 6inuni , JIT ®I MpoHo ManunyuHm, YkpaiHa
Cik Hafner yepBoHuUIA BUHOrpaa, ABCTpis

5.8 £0.46 6.4
14.1+0.37 2.1

6.4+0.45 5.7
10.6+0.65 4.9
7.3+0.55 6.1
7.6+0.65 6.9

16.2+0.44 2.2
10.1+£0.49 3.9

1.1+0.10 7.1
0.72 £0.07 7.9
0.64+0.06 8.0
0.15+0.01 8.5
0.32+0.03 8.3

Ak pocnigkyBaHi 3pa3ky BMKOPUCTOBYBanu Taki
BuHa: 1 — BuHo Villa UA Merlot yepBoHe cyxe, TOB
BuHanb, Ykpaina; 2 — BuHo Domaine Bousquet Malbec
Merlot yepBoHe, Domaine Bousquet, ApreHTunHa; 3 —
BuHo Purcari «KabepHe CoOBIiHbOH» YepBOHE CyXxe,
Purcari, MongoBa; 4 — BuHo Badagoni «AnasaHcbka
ponvHay 6ine Hanisconogke, Badagoni, Mpyais.

Tabnuua 3. Pe3synstatv BM3HAYEHHS pecBepaTpony
Yy BUHaxX METOAOM «BBeLEeHO--3HangeHo» (Mr/n) (n=5,
P =0.95).

BBepeHo 3HangeHo Sr, %

- 6.40+0.45 57

5 11.21+£0.68 4.9

10 16.38+0.91 4.5
Pesyneratu, OoTpuUMaHi  ABomMa MeTogamMu,
3HaxoOATbCs Y 3afoBiNbHIM  BignosigHocTi. Cnig
3a3HauYnTN, WO nNpU BU3HAYEHHI pecBepaTpony
3anponoHoOBaHUM MEeToL0M TBEepaodasHoi

ntomiHecueHUil, gianasoH nininHocTi (0.01-20.0 mr/n)
3HAYHO LUMPLUMKM | MeXa BU3HAYEeHHS pecsepaTposny
Hwk4a (0.002 mr/n), Hix y metoguui [22] (1-5 mr/n

ta 0.132 wmr/n BignosigHo). Metog copbuinHo-
NOMIHECLLEHTHOro BU3HAYEHHS pecseparpony
NPOCTUA Yy BUMKOHAHHI, YYTMAMBILLUWIA i CENEeKTUBHILLNNA
3aBASKM YTBOPEHHIO KOMMMEKCYy Ta CcopbuinHin
cenapavuii, He noTpebye BUMKOPUCTAHHA TOKCUYHUX
PO3YMHHMKIB 1 cneuianbHOrO0  JOPOroBapTiCHOro
obnagHaHHs. 3anpornoHoBaHa MeToAauka Moxe ByTu
3aTpebyBaHa [AnNs BW3HAYEHHS MOKa3HMKA SKOCTI
BMHOIPaAHUX BMH Ta COKIB B €KCNepTusi BUHOPOBHOT
npoaykuii.

BucHoBok
3HayHe 3pOoCTaHHs  BMlACHOI  MOMEKYynsipHOI
noMiHecueHLji pecsepartpony BUSIBIIEHO B

npucyTHocTi MoHiB Sc(lll) y posunHi Ta y dasi
copbeHTy. [ocnigkeHo NOMIHECUEHTHI BNAacCTUBOCTI
copbaTtiB  komnnekcis  Sc(lll) 3 nonideHonom
pecBepatpornom. [lokasaHO MOXNMBICTb BUKOPUC-

TaHHa copbaty «komnnekcy Sc(lll)-pecseparpon-
Bpiox-35 ¢k HOBOI aHaniTMyHoi dopmy  Ansg
TBepooda3HOro  JNIOMIHECUEHTHOrO  BU3HAYEeHHS

pecBepaTtpony Yy BWHOIPagHUX BWHax Ta CoOKax,
SK Mapkepa S$KOCTi Ta CApaBXHOCTi BWHOrPagHol
npoaykuii.

Tabnuusa 4. Peaynstatn BU3Ha4YeHHs pecepatpony y BuHax (mr/n) (n=5, P = 0,95).

MeTtoa TBepaodasHoi noMiHecLeHL;i,

O NMPONOHYETbLCA

CnektpodoToMeTpUYHUIA MeToA [22]

3pasok . . . .
3HangeHo B npobi, mr/n Sr,% 3HangeHo B npobi, mr/n Sr,%
1 3.5+0.24 57 3.8+0.29 6.1
2 4.3+0.21 4.1 4.5+0.29 5.3
3 4.2+0.20 3.8 4.3+0.27 5.1
4 1.7+0.13 6.1 2.0+0.16 6.3
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